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1. Ilesti OCBOEHHS TUCIHILTHHBI

Lenb npernogaBaHyst AUCIMILTHBI 3aKIF0YaeTCsl B TOM, YTOOBI CPOPMHUPOBATH y OYTyIIHX
CIIEIUAMCTOB COBPEMEHHBIE TEOPETHICCKUE M MPAKTUYECKUE 3HAHUS B 00JIACTH (DYHKIIMOHATIEHOTO
aHam3a.

2. MecTto aucuuiuinibl B ctpykrype OIl 6akanaBpuarta

JucnumimHa "OYHKIMOHAIBHBIA aHaau3 "OTHOCUTCS K 0Oa3oBoi wactu bioka 1. Jlms
OCBOEHMSI JAHHOW JUCLMIUIMHBI CTYIACHTaM HYXKHbI 3HAHMS U3 KYpCOB MAaTeMATUYECKUM AHAIIM3,
JIMHENHas anreOpa, aHAIMTHYECKasi TeoMeTpHs, Tu(depeHIaNIbHbIe YpaBHEHNS, TeOpusl (PyHKIMI
KOMILJIEKCHOTO TiepeMeHHoro. IlomydenHblie B Kypce 3HaHUS M yMEHHsI OyIyT HEOOXOAMMBI IpU
M3YYEHUH KypCOB MAaT€MAaTUYECKUX AUCLIMIUIMH, UCCIIEAYIOIIMX T€ WIA WHBIE MaTeMaTU4ECKUE
CTPYKTYpBI, TPH HAIMCAaHUM KypPCOBBIX M JMIUIOMHBIX pPabOT. boree Toro, pa3BHTHE TaKUX
JWCIMIUIAH Kak JudQepeHIMaIbHbIe YpaBHEHUS], TEOPHs YIPaBICHUS, METOAbI BBIYUCICHUS U
JpyTHe, BPsIT I ObUTO OBl YCHEIIHBIM, €CITM OBl TPX 3TOM HE MCIIONB30BAIC (DYHKIIMOHATBHBIN
aHam3. [loaToMy (YHKIIMOHAIBHBIM aHAM3 CTal HEOOXOAUMMBIM AJIEMEHTOM CEpPhE3HOTO
MaTreMaTnyecKkoro o0pa3oBaHusl.

3. Inanupyemble pe3yJbTATHI OOyYeHHUS] 110 AUCHUILINHE,
IUIAHUPYeMbIMU pe3yabTaTtamu ocBoennst OIl 0akanaBpuara

[Ipouiecc n3ydeHUs: MUCHUIUIMHBI HAMpaBlIeH Ha (GOPMHUPOBAHUE CIEAYIONIMX 3JIEMEHTOB
komneTeHiuii B cootBeTcTBUU ¢ @I'OC BO, OI1 BO u npuobpereHus cieayomux 3HaHu|H, yMEHUH,

COOTHECCHHbIC C

HABBIKOB U (MJIM) OMbITA JIEATEIbHOCTH:

3HAHUSI, IOJTyYCHHbIE
B o0yacTH
MaTEeMaTHYECKUX U
(VM) eCTECTBEHHBIX
HAYK, ¥ UCTOJIb30BaTh

3HaHUSIMH B 00J1acTu
MaTEeMaTHKH U e
MPUWIOKEHUHN, UMEET
NpEeACTaBICHUs O crieuduke
UX HCIIOJIb30BaHUs B

®opmupyemas
HNaankaTop 10CTHKEHUSA
KOMIIeTeHLUsI Ilepeuenb
KOMIIeTeHIIN U
(koa u IUVIAHNPYEeMBbIX Pe3yJIbTATOB 00y4eHus!
(xox u popMyJIIPOBKA)
(opmyauposka)
Oo6menpogeccnoHaJbHbIe KOMIETEHIHH
OIIK-1 NJa-0OIIK-1.1 3HAaTh OCHOBHBIE TEOPEMBI TEOPUH JTMHEHHBIX
Crniocoben mpumMensaTh | OGnagaeT OCHOBHBIMHU HETIPEPBLIBHBIX OIIEPATOPOB, IPUHIIHIL
(dyHIaMeHTaIbHbIC (byHIaMeHTaIbHBIMU C)KUMAIOIIUX 0TOOPaKEHUH U IPyTHe TEOPEMBI O

CYILIECTBOBAHUH PEIICHUH Pa3IMYHBIX KJIACCOB
ypaBHEHUH.

YMmeThb peniath 3aaun (yHKITHOHATBHOTO
aHaIN3a; JOKa3bIBaTh YTBEPKICHUS
(hyHKIIMOHATBHOTO aHAIN3a.

Ymeer kBanuGUIPOBAHHO
OIpeaeNsTh 001acTh
(byHIaMEHTaIbHBIX 3HAHUH,
OTHOCSIIIHXCS K
MOCTaBJIEHHOH 3a/1aue

WX B poheCcCHOHATBHOMN Baaners anmnapatoM QyHKIIMOHAIEHOTO aHAIN3a
npodecCHOHATBEHON JIeSITeTIbHOCTH
JIeSITEIIBHOCTH

NJI-OIIK-1.2 3HaTh (HOPMYJIUPOBKH U JIOKA3aTEIbCTBA

YTBEPKJECHUM, METOJIbI UX JI0KA3aTEJIbCTBA.
YMeTh NpUMEHATD [OyYEHHbIC HABBIKU B
JIPYTHUX 00JIACTSIX MATEMATUYECKOTO 3HAHUS U
JUCHUITIIMHAX eCTeCTBeHHOHaquOFO
COAEP)KAHUSA, TPUMEHSITh METO/BI
(hyHKIIMOHATPHOTO aHAJIN3a B MPOIIECCE
HCCIeI0BaHUHN.

Baaaers MeTOo1aMU TPUMEHEHHUS annapara
(hyHKITMOHAIFHOTO aHAJIN3a ISl PEIICHUs 3a1ad.

NIa-0OIIK-1.3

NmeeT HaBBIKK
aHAIUTUYECKOH paboTHI,
CBA3aHHOH C IPUMEHEHUEM
(byHIaMEeHTaIbHBIX 3HAHUH
Ha IPaKTHKE

3HaTh (HOPMYTUPOBKHU M JIOKA3aTEIBCTBA
YTBEPKJIEHUN, METOJIbI UX J0KAa3aTeNIbCTBA.
YMeTb CTaBUTH 3aga4u, MOJIb3ysACh A3BIKOM
(YHKIIMOHAILHOTO aHAJIM3a, a/[aTalupOBaTh
METOIbI (DYHKITMOHAILHOTO aHATN3a JUTLSI
MCCIIE/IOBAHHIS CIIOXKHBIX CHCTEM;




BaageTs HaBBIKAMHU MMPAKTHYECKOTO
HCMOJIL30BAHUA MCTOA0B, U3YUYCHHBIX B KYypCC

4. O0beM, CTPYKTYpa H CO/iepKaHMe U CHUTITIHHBI
OO6miast TpyT0€MKOCTh TUCIUIIIMHBI COCTABISAET 4 3a4eTHBIX eAUHUI, 144 aKageMUYECKUX

JacoB.
DopMBbI TEKYLIEro
. KOHTPOJISI yCIIEBAEMOCTH
Buabl yyeOHBIX 3aHATHI,
Tembl (pa3aenbl) =¥ BKJIIOYasi CAMOCTOSITEJIbHYIO .
= ®Dopma NpPOMeKYTOYHOM
Ne AMCUUILIMHBI, 2 padoTy CTy1eHTOB,
S aTTecTanuu
n/n HX colep:KaHue s U UX TPY0eMKOCTh
O (no cemecmpam)
(B akageMU4YeCKUX 4acax)
Dopmet 30 u /10T
(npu nanuuuu)
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Beenenue. Merpuueckue 5 2 2 4
1 | TPOCTpaHCTBa. [Ipumepst
METPUYECKUX
MPOCTPAHCTB.
5 IonHble MeTpudeckue 5 2 2 2 |KontponwHas padota Ne 1
MPOCTPAHCTBA.
[MpuHIIT CXKUMArOIITUX 5 2 2 1 4
3 | oroOpakeHUH U ero
MPUMEHEHHE.
4 KomnakTHbie MeTpuieckue 5 2 2 1 3
MPOCTPAHCTBA.
5 HopmuposaHHbIe 5 1 1 1
MIPOCTPAHCTBA.
JluneitHple HenpepbIBHEIE 5 3| 4 1 4  |KontposbHas pabora Ne 2
6 | GyHKIIMOHANBI M UX
CBONCTBa
Teopema Xana-banaxa o 5 2 2 1 4  |KonrponbHas pabora Ne 3
7 | IPONOIKEHUMH JIMHEHHOTO
(dyHKIHOHANA
8 ComnpsixeHHOE 5 2 2 1 2  |KontponbHas pabora Ne 4
MPOCTPAHCTBO.
9 JIuneiinbple HENPEpPBIBHBIE 5 4 | 4 1 5
OTIepaTopBHI.
10 KommakTHsIe omepaTopsl U 5 4 | 3 1 3 |KoutpombHas pabora Ne 5
HX CBOMCTBa
11 |['unsbeproBel MpOCcTpaHcTBa | 5 4 | 4 1 4  |KontposbHas pabora Ne 6




12 JluHeliHbIe UHTETpaIbHBIE 5 2 2 1 1
ypaBHEHHS
13 | O6001IeHHbIEe QYHKITHH 5 2 2 KoutponbHas pabora Ne 7
2 | 0.5 | 33.5 |Ok3amen
HUTOI'O 144 yaca 32 | 32 10 | 0.5 | 69.5

Conep:xaHue pa3iesioB JUCHUIIIHHBI:

Pazpnen 1. Beenenue. MeTpuueckue NpoOCTPAHCTBA.

[Ipenmer u meron aucuuiuiMHbl «DyHKUHOHANBHBIA aHaW3». KpaTkue HCTOpHUYECKHE
cBesieHns. CBsA3b C IPYTUMHM MaTEeMaTHYECKUMU JUCHUIIIIMHAMM.

OrnpezenieHust ¥ IPUMEPbI METPUUECKHUX MPOCTPAHCTB. CXOAUMOCTD, OTKPBITHIE U 3AMKHYTbHIE
MHOX€ECTBa. BCroay IJIOTHBIE M HUT/IE HE IIJIOTHBIE MHOKECTBA.

Pazpen 2. IlonHble METPUYECKUE IPOCTPAHCTBA.

OnpezneneHus U NPUMEPBI MOJIHBIX METPUUYECKUX NIPOCTpaHCTB. Teopema O BIIOKEHHBIX
mapax. Teopema bapa. [lononHeHnE TPOCTPAHCTB.

Pazpen 3. IlpuHIUO CKUMAIOMIKUX OTOOPaKEHUN U €ro MPUMEHEHHUS.

[Tpunuun  cxumaromux  oroOpaxkeHuil. llpuMeHeHwe mnpuHIMIA JUISL  pELICHUA
anreOpanveckux, WHTETpabHbIX W AuddepeHunanbHblx ypaBHeHHH. OO0o0O0IIeHne MNpUHIUIA
C)KMMAIOILHUX OTOOpaKEHUH.

Paznen 4. KomnakTHbIe METPUYECKUE IPOCTPAHCTBA.

[Tonsatue xomnaktHOcTH. Kputepuit komnaktHocTH Xaycaopda. Kpurepun
KOMIIAKTHOCTH B PAa3IMYHBIX METPUUYECKUX MPOCTpPAHCTBaxX (Teopema Apiena-AcKoin).

KoMmakTHOCT B TpOCTpaHCTBE MOCIIEI0BATEILHOCTEHN U B pocTpaHcTBe JleOera.
KomnaktHocTh B KOHEYHOMEpHOM mpocTpaHcTtBe. (0oOmienne Teopemsl Beiiepiitpacca.

Paznen 5. HopMupoOBaHHBIE IPOCTPAHCTBA.

Onpenenenue 1 npuMepbl HOPMUPOBAHHBIX MPOCTpaHCTB. baHaxoBel mpocTpaHcTBa. CBsi3b
METPUYECKUX U HOPMHUPOBAHHBIX TIPOCTPAHCTB.

Paznen 6. JIunelinple QyHKIIMOHAIIBI.

OrnpeziesieHe ¥ MPUMEPHI HEMPEPHIBHBIX JUHEHHBIX (YHKIHMOHAIOB. ['eoMeTpudecKuit
CMBICT JIMHEWHOTO (hyHKIIMOHana. HopMma yHKIIMOHANA U TpUMeEpHI ee BRIYucieHus. Teopema XaHa-
banaxa o mpogomkenun nuHeiHoro Gyukiuonana. Ee cneacreus. @yakinonat MUHKOBCKOTO U €T0
cBoiicTBa. OTAeneHNe BHIMYKIIBIX MHOKECTB. OOIIHii BUJ TUHEHHBIX (DYHKIIMOHAIOB B HEKOTOPBIX
OaHaxoBbIX NpocTpaHcTBax. Hopma nuHeliHOro (yHKIMOHAA.

Pasnen 7. Teopema Xana-banaxa.

Teopema Xana-banaxa o mnpojgomkeHnn JuHeWHoro ¢yHkiuoHana. Ee crienctsus.
OyHKIIMOHAT MUHKOBCKOTO M €ro cBOcTBa. OTAENIeHNE BBITYKIIBIX MHOXKECTB.

Pazyen 8. ComnpshkeHHBIC IPOCTPAHCTBRA.

OrnpeneneHnst U1 NpUMEPHI CONMPSKEHHBIX NpocTpaHCcTB. [lonmHoTta. Bropoe compsikeHHOE
npoctpancTBo. PediekcuBHbie mpocTpancTBa. OOMIMI BU JIMHEHHBIX (DYHKIIMOHATIOB B HEKOTOPBIX
0aHaXOBBIX MPOCTPAHCTBAX.

Pasznen 9. JInHelHbIE ONEpaTOPBL.

Omnpenenenus u npumepsl. HenpeprsiBHOCTH U orpannueHHOCTh. Hopma onepatopa.
ComnpspxenHsbli onepatop. O0patHbIi oniepatop (Teopema banaxa 06 o6paTHOM ormeparTope).
[Ipunuun paBHOMEpHOU orpaHnyeHHOCTH. CrieKkTp oneparopa. Pe3onbBeHTa.

Paznen 10. KomnakTHbIE oniepaTopbl

Ornpenenennst U NMpUMEpPbl KOMIAKTHBIX ONepaTopoB. ENMHUYHBIN onepaTop Kak MpUMEp
HEKOMITAaKTHOTO oreparopa. OCHOBHBIE CBOMCTBA KOMITAKTHBIX orepaTopoB. CHEKTp KOMIAKTHOTO
oreparopa.

Pazpgen 11. 'mibp0epTOBBI MPOCTPAHCTRA.




Ckamsspuoe  mpowmsBenenne. HepaBenctBo  Kommu-byHsikoBckoro.  CemapabenbHbie
ruib0epToBHl MpocTpancTBa. CyliecTBOBaHHE OPTOrOHAIBHOrO 0asuca. OpTOroHaldbHBIE CHCTEMBI
¢bynkuuii. Paznoxxenue gpynkmuii B psig @ypoe. Cucremsl Xaapa u Pagemaxepa. OpToroHaau3arus.
HepasenctBo beccens. 3amkHyTas oproronainbHas cuctema. Teopema Pucca-®umepa. Teopema 06
nzomopdusme. OpToroHaabHOE AONOJHEHUE. Pa3nokenue ruinp0epToBa MPOCTPAHCTBA B MPSAMYIO
CyMMY TOJANPOCTPAHCTBA © €r0 OPTOTOHAIBHOIrO JomnoyiHeHus. OOmuN BUI JTHHEHHOTO
¢dyHKIIMOHANa B TWIKOEPTOBOM MpocTpaHcTBe. CaMOCONpsHKEHHBIE ONEpaToOphl B THIIHOSPTOBOM
npoctpanctBe. CriekTp 3pMuToBa oreparopa. Teopema ['miapbepra 0 KOMHAKTHBIX SPMUTOBBIX
oneparopax. CriekrpanbHas Teopema. HeorpaHuueHHbIe, CaMOCONPSKEHHBIE ONIEPATOPHI.

Pazpen 12. JInHelHbIe MHTErPAIbHBIE YPABHEHUSI.

OcHOBHBIE  OIpeAeleHus. 3ajgaud, TMPUBOAAIIME K HMHTETPAIbHBIM  YpPaBHEHHUSIM.
WNHurerpaneubie ypaBHeHus @pearonpbma. YpaBHEHUSI € CHUMMETpUYECKHM sapom. Teopema
O®penronpsMma. Cyuail BEIpOKICHHBIX siziep. Y paBHeHus BonbsTeppa.

Paznien 13. O60011eHHble QYHKIIMH.

Pactmpenue monatus Qynkomii. IlpoctpaHcTBO OCHOBHBIX (yHkimid. JleiicTBus Hax
0000meHHbIME QYHKIHUAMHE (YMHOXXEHUE Ha Thaakyr (yHkiuio, nuddepeHnupoBanne, 3aMmeHa
nepeMeHHbIX ). [IpocTpaHcTBO 0000MIEHHBIX (YHKITUH.

5. Oﬁpa3OBaTeJII>HI>Ie TEXHOJI0I'MM, HCIMOJb3yEeMbIC npu OCyIIECTBJICHUHA
06p330BaTeJ'[bHOFO nmpouecca mo TMCUIIJInNHE

B mpouecce O6y‘leHI/IH HCITOJIB3YIOTCA CIICAYHOIINC O6paSOBaTCJ'II>HbIe TCXHOJIOI'HMH

BBoaHas JeknMs — JaeT nepBoe 1eJ0CTHOE MPEACTABICHUE O AUCLUILNIMHE U OPUEHTUPYET
CTyJACHTAa B CUCTCMC H3YUCHUA HaHHOI;'I JUCHUITIIINHBI. CTyI[GHTI)I 3HAKOMATCA C HAa3HAUYCHHUEM U
3aJjauaMM Kypca, ero pojbl U MECTOM B CUCTeME y4eOHBIX JUCLUHUIUIMH U B CUCTEME MOJATOTOBKH B
nenoM. Jlaercs kpatkuii 0630p Kypca, UCTOpUs pa3BUTUS HAYKU U MPAKTHKHU, JTOCTHIKEHUS B ITON
cdepe, MIMEHA U3BECTHBIX YYEHBIX, M3J1araloTcs MepCleKTUBHbIE HalpaBieHus ucciepoBaHuil. Ha
ITOH JICKOMKU BBICKA3BIBAIOTCA MCTOANYCCKUC U OpPraHHU3allMOHHBIC 0COOEHHOCTH pa6OTI)I B paMKax
JAHHOM JMCLMIUINHBL, a TAK)KE JAeTCs aHAJIU3 PEKOMEHAyeMOH yueOHO-MeTOAUYECKOM JINTepaTyphl.

AxajeMuyecKasi JeKIHA — II0CIEI0BATEIbHOE U3JI0KEHUE MaTepuaia, OCyLIECTBISIEMOE
IPEUMYIIECTBEHHO B BHJE MOHOJOra mpernojaBaTens. TpeOoBaHMS K aKaJeMHUYECKOW JEKIMHU:
COBpPEMEHHBIN HayuHBIH ypOBEHb U HACHIIIEHHAs HH()OPMATUBHOCTb, YO€IUTENIbHAs apryMEeHTalus,
JIOCTYIIHAsl W TOHSTHAs pedb, YeTKas CTPYKTypa M JIOTHKA, HaJM4Me SIPKUX HPUMEpPOB, Hay4HBIX
JI0Ka3aTeNnbCTB, 000CHOBaHUM, (DaKTOB.

IIpakTnyeckoe 3aHsAATHE — 3aHATUE, INOCBSAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH H
HAaBBIKOB U 3aKPCTIJICHHUIO IMMOJTYYCHHBIX HaA JICKIIUU 3HAHWH.

CamocTosiTe1bHasi padoTa — BUJ yueOHOM J1eATEIbHOCTH, BBIOJIHAEMBIN CTyJJeHTaMu 0e3
HENOCPE/JICTBEHHOIO KOHTaKTa C TpEenojaBareleM WM YOpPaBlIseMbI IpernojaBaTesieM
OTIOCPEI0BAaHHO Yepe3 CHelHaIbHble YUeOHbIC MaTepUabI.

KonTposabHasi padoTra — 0luH M3 OCHOBHBIX BHJIOB CAMOCTOSTEIbHOI pabOThI CTY/IEHTOB,
IPEICTaBIAIOMNN OO0 M3JI0)KEHHUE OTBETOB HA TEOPETHUYECKUE BOINPOCHI IO COJEPKAHHIO
y4eOHON JUCIUTUIMHBI U PEIICHHE MPAKTUYECKUX 3aaHUH.

KoHcyabTanum — BHJ y4uyeOHBIX 3aHATUH, SBIAIOLIMKICA OAHOM M3 (OPM KOHTPOJIS
CaMOCTOSITENbHOM paboThl cTy1eHTOB. Ha KOHCYynbTalMsX 1Mo npoch0e CTYAEHTOB pacCMaTpUBaIOTCA
HaunOoJee CI0KHbIE MOMEHTHI IPU OCBOCHUH MaTepHaja JUCIUIUIMHBL, peno/jaBareib OTBeYaeT Ha
BOIPOCHI CTYJIEHTOB, KOTOPbIE BOZHUKAIOT Y HUX B IIPOIIECCE CAMOCTOSATEIbHON PabOTHI.

6. IlepeyeHb JIMIEH3MOHHOTO M (WJIH) CBOOOIHO PACIPOCTPAHAEMOr0 NMPOrPaMMHOIO
ol0ecrieyeHusi, HCNOJb3YeMOI0 IPH OCYIIECTBJCHHH 00pa3oBaTeJbHOr0 Ipomecca 1o
AUCHUIIJIMNHE

B nporiecce ocymiecTBiaeHust 00pa3zoBaTeNbHOTO MpoIecca Mo AUCHUILUINHE UCIOIb3YIOTCS:

JIIsA q)OpMI/IpOBaHI/ISI MaT€pruagioB I TCKYHIETO KOHTPOJIA YCIICBACMOCTHU W IMPOBCACHUA
IPOMEXYTOUHON aTTecTaluu, 11 GOPMUPOBAHUS METOUUYECKUX MAaTEPUAIIOB 110 TUCIHUILIMHE:
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- mporpammel Microsoft Office;

- n3narenbckas cucreMma LaTex;

- Adobe Acrobat Reader.

B mpomecce ocymiectBiaeHus 00pa30BaTENLHOrO Mpolecca IO JUCIHUILIAHE MOTYT
UCTIOJIb30BAThCS:

WuTepHeT-pecypchl, B TOM 4YHCJIE COBpEMEHHbIE Npo(ecCHOHANbHbIE 0a3bl JaHHBIX U
UH(OPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI DJIEKTPOHHO-0nbIoTeunsie cucremsl (ObC):

1. DBC «IOPAUT» https://urait.ru/

2. 95C «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. 9BC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

7. IlepeyeHb COBpeMEHHBIX NPO(ecCHOHAIbHBIX 0a3 JaHHBIX U HH(OPMAIMOHHBIX
CIPABOYHBIX CHCTEM, HCHOJb3yeMbIX MPH OCYLIECTBJEHUN 00Pa30BaTeILHOI0 Mpolecca Mo
AUCUUIIMHE (TPH HEOOXOAMMOCTH)

8. IlepeyeHb OCHOBHOII M /IONMOJHHUTEJIbHOW Y4YeOHOIl JHMTepaTypbl, pecypcoB
HHPOPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», HeOOXOAMMBIX [1JIsi OCBOCHHUS
AUCHHUILIMHBI

a) OCHOBHas JINTepaTypa

1. KommoropoB A.H., ®omun C.B. Dnementsl Teopun (GyHKIHA u (QYHKIMOHAIBHOTO
aHanu3a: YueOHoe nocodue. - M.: Hayka, 1972.-496c¢.

2. Jlrocrepuuk JILA., CoboneB B.M. DneMeHTH (QYHKIMOHAIBHOIO aHAIM3a - 2-€ W3,
nepepad. - M.: Hayka, 1965.-519c.

3. AwntoneBuu B.A., Kuszes I[IL.H., Pagpmo S.B. 3amaum u ynpaxHeHus 10
GbyHKIIMOHATBPHOMY aHanmu3y. - MH.: Beinniimas mkona, 1978.-205c¢.

4. Uponosa W.II. JluHeitHble (yHKIMOHAIBI M ONEPATOPHl B Kypce (YHKIMOHAIHLHOTO
aHanuza. Y4yeOHoe nocodue. SApocnasins, SAply, 2010.- 124c.

5. Tpenorun B.A., IlucapeBckuii b.M., CoGonea T.C. 3agaum M ynopakHEHUs IIO
GyHKLIMOHATIBHOMY aHaIU3y: YueOHoe nocobue aiis By30B. - M.: Hayka, 1984.-256 c.

0) 10MOJIHUTEIbHASA JIUTEepaTypa

1. Kupminos A.A., I'Bumnanu A.Jl. Teopemsbl 1 3a1aun GyHKIIMOHATEHOTO aHATN3A:
yueOHoe rmocobue 11 By30B. - M.: Hayka, 1979.-381c

2. KpacnoB M.JI. uterpansHble ypaBHeHUs: BBenenue B Teoputo: YuebHoe nocodue s
By30B. - M.: Hayka, 1975.-304c.

3. Jlrocrepuuk JI.A. Kpatkuit kypc (yHKIMOHAIBRHOTO aHaiM3a: Y4eOHOEe Mmocooue ist
BYy30B. - M.: Bricimas mikona, 1982.-271c..

4. CanoBununii B.A. Teopust orepaTopoB: y4eOHHK ISl BY30B - 4-€ U3]1., UCTIP. U JOIL. - M.:
Hpoda, 2001.-384c.

B) pecypcbl cetu «MHTEpHET»

ABToMaTu3upoBaHHas  OubanoreuHo-uHpopmannoHHas  cuctema  «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

9. MarepuajabHo-TeXHHYeCKass  0a3a, HeoOXoguMasi UI1  OCYIIECTBJIEHHS
00pa30BaTeIbLHOIO NMpouecca Mo JUCIUIIHHE
MarepuanpHO-TeXHUYECKas 0a3za, HeOOXOoauMas ISl OCYIIECTBJICHHUS 00pa30BaTEIIBHOTO
Ipolecca 1o AUCUUIUIMHE BKJIIOYAET B CBOM COCTaB CIIELUAIbHBIE TIOMELICHMS:
— y4eOHbIE ayAUTOPHH IS POBEICHUS 3aHATUN JIEKIITMOHHOTO THIIA;
— y4eOHbIE ayAUTOPHH ISl IPOBEIEHUS TPAKTUUECKUX 3aHATHI (CEMUHApPOB);
— yueOHble ayaUTOpPUM JUIs TPOBEACHHsS TPYNIOBBIX M  HMHIUBHIYaJbHBIX
KOHCYJIbTAllU;


https://urait.ru/
http://www.biblioclub.ru/
https://www.book.ru/
http://www.znanium.com/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

— yd4eOHbBIE ayaUTOPUU MJIsS TPOBENEHUS TEKYIIET0 KOHTPOJIS W MPOMEKYTOUHOM
aTTecTaluu;
— TMOMEIICHHS IS CAMOCTOSTEIIbHOM PabOTHI;
— TOMCIICHHS /ISl XPaHCHHS M TPOPHIAKTUYECKOTO OOCITY)KMBAaHHUS TEXHUYECKUX
CPEeICTB 00yUYCHHUS.
[Tomemenust UIsE caMOCTOATEIBHOW pPabOThI OOYYAFOIIUXCS OCHAIICHBI KOMITBIOTEPHOU
TEXHUKOH C BO3MOXKHOCTBIO TOAKIIOUCHHS K ceTd «VHTepHeT» M oOecreueHHeM JoCTyrna B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO CPEly OpraHU3alllu.

ABTOp:
[Tpodeccop kadeaprr oOmeit MaTeMaTuku, TOKTOp (pu3.-mat. Hayk W.II. UpomoBa



IIpunaoxenne Ne 1 k paGoyeii nporpamMme JMCIHIIIMHbBI

«DYHKUMOHAJIbHBIN aHAJIN3»
DoH/1 OLICHOYHBIX CPEACTB
JJISl IPOBE/IeHUs TeKyleld U MPOMeKYTOYHON aTTeCTALMHU CTYIeHTOB
10 JMCHHUIIHHE
1. TunoBbIe KOHTPOJIbHBIE 32/IaHUS UJIM HHbIE MATEePHAJIbI,
Heo0XoAuMbIe /ISl OeHKH 3HAHUI, YMeHH i, HABbIKOB M (MJ1H) ONBITA 1eATEJbHOCTH,
XapaKTepu3yWIIUX 3Tanbl ((OPMHUPOBAHUS KOMIIETEHIUI

1.1 KoHTpoJsbHBIE 32JaHUS U HHbIE MATEePHUAJIbI,
HCIoJIb3yeMble B Mpouecce TEKyIei aTTecTannu
IIpumMepbl BONPOCOB M 337124 HA IK3aMeHe.

Ipumep 1.

1. Kputepuii komnaktHocTH Xaycaopda (10CTaTOYHOCTS ).
2. Jloka3zaThb, 4TO Lp [a; b] HE TOJTHOE METPUUYECKOE MPOCTPAHCTBO.
t

3. byzaer nu nocnenoBaTenbHOCTD X, (t) =e",ne N CXOIUTHCA B Ll[—l, 1] ?

4. Byner nu ,O(X, y) merpuxoii Ha R, 1 ecm na, To Gyzxer 1m metpuueckoe
MPOCTPAHCTBO MOJIHBIM?

,O(X, y) _ ‘e3X . eS’y‘_
5. IlpeankoMnakTHO JTU MHOXKECTBO (DYHKLIUN
x,(t)=e",ne N 5 C[0,]] »

IIpumep 2.
1. O6o6menue Teopemsl Beilieprpacca.

2. Jloka3ark, 4TO Ioo - IOJTHOE METPHUYECKOE MTPOCTPAHCTBO.

3. byner nu ,O(X, y) METPHUKOI Ha R, u ecnu na, To OyZeT JIu MeTpUYecKoe
IIPOCTPAHCTBO MOJIHBIM?

3 3
p(x,y) =|(2x)° - (2y)'|
1 111
4. Byner nu mocnea0BaTeIbHOCTh X, =| 1+ H 2+ H ' H 1 H 0,0, CXOJIUTHCSA B
n
IIPOCTPAHCTBE L[-11]~>
5. IlpeqKOMITaKTHO JT MHOXKECTBO (DYHKIIHIA
1 1
K=ixel [X|S—i[Xna| <=t 5 |2
(2n) "

IIpumep 3.
1. Teopema O BIIO)KEHHBIX IIapaXx.

2. Jloka3arb, 4TO C[a, b] - IOJTHOE METPHUYECKOE MTPOCTPAHCTBO.



3. byaer nu ,O(X, Y) METPUKOU Ha R, uecmn Jia, TO OyZIeT T METPHUIECKOe
MPOCTPAHCTBO MOJHBIM?

p(x,y) =|arctg x—arctg y|.
2

4. Byner nu mocie0BaTeIbHOCTh Xn (t) = |t| + H CXOJUTHCA B C[_l, 2] ?

5. IlpeAKOMIIAKTHO JIM MHOXECTBO (DYHKITHI
X,(t) =cosat, a<[3,4] s C[0,1]?

IMpumep 4.
1. ITpuHIMI CKUMAOLINX OTOOPAKEHHH.

2. Jlokasath, 4To eclit X - TIOJHOE METPUUYECKOE MPOCTPAHCTBO, YcX,Y- 3aMKHYTO,
to Y - nomsoe METPUUYECKOE MPOCTPAHCTBO.

3. Byner ,O(X, y) merpuxoii Ha R, 1 ecin na, To Gyzer 1 merpuueckoe
MPOCTPAHCTBO MOJIHBIM?

o(X,y) = ‘sing‘x —sin® y‘.

t, -1<t<0
4. byner 11 nociie0BaTeIbHOCTh X (t) = l 11 0<t<] CxomMTBCA B L, [-11]~
n )
5. IlpeAKOMIIAKTHO JIM MHOXECTBO (DYHKITHIA
K= X€|22|X2n|S2i;|X2n+l|S—2 i
n (2n+1)

IIpumep S.
1. JIuneiinble pyHkumnoHansl. OnpeneneHue U npumepsl. ['eomerpuueckuii cMpIC

JUHEWHBIX (PYHKIIMOHAJIOB.
2. HenpepbIBHBIE U OTpaHUYEHHBIE JIMHEHbIE (QyHKIMOHaANBL. [IprMepsl, cBolicTBA.
3. Hopma nuneliHoro gpyHkiuoHana. ['eomeTpruyeckuii CMbICI HOPMbI (PyHKI[MOHAIA.
4. Teopema Xana-banaxa o mpoJoKEeHUH JTMHEHHOTO QYHKI[MOHAIA B METPUUYECKOM
IPOCTPaHCTBE.

5. Teopema Xana-banaxa o mpogoKeHUH IMHEHHOTO (PYHKIIMOHATIA B HOPMHUPOBAHHOM
6. OGumii BUx MHeitHOTO pyHKIMoHana B mpoctpanctee C[a,b] .

7. IIpyHIMI CKUMAIOIIETO OTOOPAYKEHUS ¥ €T0 IPUMEHEHHE ISl HHTErPaIbHOIO YpaBHEHUS
®penronbma.

8. O6H.[HI>1 BUJ (I)YHKI_II/IOHEU'IOB B IPOCTPAaHCTBC OT'PAHUYCHHBIX MOCJIE0BATEILHOCTEH.

KonTpoJibHbie padoThl.

TeMbl KOHTPOJIBHBIX paboT:

1) meTpuyeckue MpocTpaHCTBa (CBONCTBA METPUKH, CXOJUMOCTh B PA3IUYHBIX
IPOCTPAHCTBAX, MOJHBIE METPUYECKHE IPOCTPAHCTBA, cenapadebHble MPOCTPAHCTBA);

2) mpyUMeHEeHHE MPUHIINIA C)KUMAIOIINX 0TOOpaKEHUH;

9



3) nuHeiHble QyHKIMOHAIBI ( BBIYMCICHUE HOPMbI (DYHKITMOHANIA, CXOIUMOCTb
(G YHKIIMOHAJIOB, HAXO0XKICHHE MPOAOHKEHUS (DYHKIIMOHAA, OOIIHi BUA PyHKIIMOHANIA B
Pa3IMYHBIX TPOCTPAHCTBAX );
4) nuHeiHbIe onepaTopsl ( BHIYMCIECHUE HOPMBI ONIEPaTOpPOB, MPOBEPKA CXOAUMOCTH
MOCJIEI0BATEIBHOCTH OTIEPATOPOB );
5) criekTp omepaTopa;
6) rUIILOEPTOBO MPOCTPAHCTBO;
7) 06001eHHBIE (PYHKITHH.

KonTpoabHnas padora 1
Bapmuanr |.

1. MOXHO JT1 Ha MHOYKECTBE ABAXKIBI HEIIPEPBHIBHO MU (HEpEeHIIMPYEMbIX Ha [a, b] byHKIni
NPUHATH 32 METPUKY BETUUHHY:

pxy) = x@) -y@|+[x'(@)-y'(@|+]x"(a)-y"(@)] ?

(n) _
2. ByneT JIM ITIOCJIEAOBATCIIbPHOCTD X - (l’ 1’ ety 1’ O’ O ) CXOOUTHCA B ITPOCTPAHCTBAX

n

[ T

p’ oo )

3. IIpu xakom A omneparop A, JICHCTBYIOINN B IIPOCTPAHCTBE C[O, 1] SBJIACTCS
COKAMAIOIINM?

AX(t) = /ljtz -sx(s)ds +1

4. Ilyctp ,O(X, y) - METpHUKaA B IPOCTPAHCTBE X. Byner nu metpukoit
2
o (XYy)=p(XYy)?

5. Jlokasarb, 4TO orneparop A: |2 — |2 SBIISIETCS] HEMPEPHIBHBIM

AX = (X, %, + X3, 2X, —X;,0,0...)

Bapuanr I1.
1. MoHO 1 Ha MHOXECTBE HENPEePbIBHO U (HepeHIIMPYyEMbIX Ha [a, b] byHKIUH

IIPUHSATH 3a METPUKY BEJINUUHY:

p(x,y)= max [ X' -y'®1?
1

1
n
2. Byner nu nocnenoBaTeIbHOCTD X" = (1,5 1 ---’H’O’O---) CXOIUTHCA B

..l ,S»

IPOCTPAHCTBAX 'p?

1 1
3. Byner nu onepatop A , IeUCTBYIOIUKA U3 '2 B '2 coxuMaromum?
1 1
2 9 1
AX = 3 2 X+
1 1 2
2 3

10



4. Tlycts X - MHOXecTBO Au(depeHImpyeMbIX ByHKIMIA, 3a1aHHBIX Ha [a, b] . byner nmu

P (X' y) = min |X|(t) o y'(t)| + |X(a) o y(a)| METPUKOH Ha X2

tea,b]

-1 _
5. Cxogutcs JIM IOCIIEN0BATEILHOCTD xM = (e . n,O,O,---) B IIPOCTPAHCTBE I1?

Bapmuanr I11.

1. MOXHO JI1 Ha MHOKECTBE JICHCTBUTEIIBHBIX YHCE BBECTH METPUKY C TOMOIIBIO
dbopmybL:

p(Xy) = x*—y?*|2

n 2n
t
2. Ey,I[eT JIX ITOCJIEAOBATCIIBbHOCTD Xn (t) == | A CXOOUTHCA B ITPOCTPAHCTBE

2
C[0,]] -

2 2
3. Byner nu onepatop A,neﬁCTBy}omHﬁ u3 Iz B '2 cxumarouum?
1 1
4 8 1
AX = 4 8 X +
1 1 1
8 8

4. Ilyctob ,O(X, y) - METpHUKa B IIPOCTPAHCTBE X. byner i MmeTpukoi
2
P(XY) = p (X Y)2

5. Byner nu nocienosarensuocts X, (1) =t" +1+1 cxonurses B npocrpancree C[0,1]?

Bapuanr IV.

1. M0OXHO 1T Ha MHOXECTBE YIOPSAAOYEHHBIX IPYIII U3 JEHCTBUTEIBHBIX YACET BBECTH
METPUKY C TIOMOIIBIO POPMYJIBI:
1

,O(X, y) = il| XY, |E

sinnt
2. Byner nu nmocnenoBaTeIbHOCTD X, (t) = n CXOJIUTHCS B MPOCTPAHCTBE C[O,l] ?

3. Byner nu orobpaxkenue A , IEUCTBYIOIIIEE HA C[O, 1] B C[O,l] CKUMAFOIITAM?

AMD:%LND.

4. Byrerm P(X,Y) =[x(2) + y(a) — x(b) — y(b)| + [ggxm|x(t) - y(®)|-

METPHUKOM Ha MHOXKECTBE TU(PEpEeHIIUPYEMBIX PYHKIUI?

t",0<t<1
5. Cxoautest 1u nocnenosarensuoets X, (1) =1 2,t =0 g npocrpancree L,[0,1]?
t,-1<t<0

11



KonTtpoabnas padora 2.
Bapmuanr |.

1. HaiiTu HEMOABMIKHYIO TOUKY OTOOpaKeHUs A : C[O,l] —> C[O, 1]

1 ot
AX(t) == [x(z)dr ——+ = +1
29 4 2
2. Yka3aTh 0CJIEI0BATENbHOCTb, KOTOpPAsk CXOAUTCS K KOPHIO YpaBHEHUS F (X) =0 , 1
BBISICHUTDL, CKOJIBKO HYXHO CACJIAaTh HTepaHHﬁ, YTOOKI IOJIYYUTDb HpI/I6JII/I)K€HHO€ 3HA4YCHUC C

TOYHOCTBIO 10 € = 0.01
F(X)=x>+Xx+1,

3. Haiiti MeT0/10M MOCIeI0BATEIBHBIX IPUOIMKCHUN PEIICHUE HHTETPATLHOTO YPaBHCHUS
¢ ToyHocThio 10 0.01:

11
f(X)==|x-s%f(s)ds +1
(X) 3£ (s)

Bapuanr I1.
1. HaiiTi HenoJABMXKHYIO TOUKY OTOOpaXeHUs A : C[O,l] — C[O, 1]
t 2

1 t
AX(t) =—jx(r)dr——+4
24 2
2. YKas3aTh I0CIIEI0BATEIBHOCTE, KOTOpas cxoutes K koprio ypapuenns F(X) =0, u
BBISICHUTB, CKOJIBKO HY)KHO CJIeJIaTh UTE€PALUi, YTOObI MOJIYyUYUTh NPUOIMKEHHOE 3HAUCHHE C
tounocteio 1o & = 0.01
F(X)=2x+s-nx—1.
3. Haiitu MeTo10M nocie10BaTeNbHBIX MPUOIMKEHUN PELLIEHUE UHTErPAJIbHOTO YPaBHEHUS
¢ ToyHocThro 110 0.01:

f(x)= %jcos;;(x—s) f(s)ds+1

Bapuanr I11.

1. Haiitu HeroapmkHyto Touky otodpaxenns A: C[0,1] — C[0,1]
t

AX(1) Z%IX(Z‘)dT—tZ F3t42
0

2. YKa3aTh MOCIEN0BATEILHOCTD, KOTOPask cxoauTest K KopHio ypasuerns F(X) =0, u
BEISICHHTB, CKOJIBKO HYXKHO C/IE/IaTh UTEPAIMiA, 4TOOB! MOTyIHTh NPUOTINKEHHOE 3HAYCHHE C
tounoctsio 1o € = 0.01

F(X)=x®+2x+1.

3. Haiitu MeT0/10M MOCJEeI0BATENbHBIX IPUOIMKEHUN PellIeHuEe HHTETPATbHOTO YPaBHEHUS
¢ ToyHoCThIO 110 0.01:

f(x) = %j'[x2 +(s—=1)°]f (s)ds + x°

Bapuanr V.
1. HaiiTu HeMmoABMKHYIO TOUKY OTOOpasKeHHS A: C[0,1] — C[0,1]

12



AX(t) Z%jX(T)dT-l-tz -8

2. YKazarh Mocaea0BaTeIbHOCTh, KOTOPasi CXOAUTCS K KOPHIO YpaBHEHUS F (X) =0.u
BBISICHUTD, CKOJIBKO HY>KHO CJIeJIaTh UTePallii, YTOOBI MOJYUYUTh NPUOIMKEHHOE 3HAUCHUE C
TOYHOCTBIO 10 € = 0.01

F(X)=-2x> —x+3.

3. Haiitu MeTOZ0OM IMOCIIEI0BATEIbHBIX MPUOIMKCHUH pellleHne HHTErPATbHOTO YPaBHEHUS

¢ TouHOCTRIO 70 0.01:

f (X) :%.1[(x—5+1)2 f(s)ds+x° —x

KonTtpouabnas padora 3.

Bapmuanr |.

1. BI4ucIuTh, MOIB3ysSICh TOIBKO OMpeAeTIeHHEM, HOpMY (DYHKIIMOHAIIOB. JloKa3aTh ux
JIMHEWHOCTD.

a) f:Cla,bp] >R [ab]=[-12]
_ [t _X©@) +x@)
f(x) = jl t- x(t)dt S

6) f:l, >R
f(X) = x, —2X, +3X,.
B) f:Cy = R (C, - 510 npocrpancreo nocnenoparensHocTeit, cXoasMmmxes K HyJIio,

[, =max|x).

fO)=>2""%,.
k=1

2. [lonb3ysck Teopemoii Prucca 00 oOuiem Buae GpyHKIMOHAA, BBIYUCIUTH HOPMY

q)YHKI_II/IOHaJ'Ia W31 lam NpeaACTaBUTL 3TOT Q)YHKHI/IOHEUI B BUJI€ UHTCI'PAJIa CrunbTeca.
1

3. Haiitu ,O(X*, ker f,C[—l,l]) , TIe X*(t) = |t| u f(X) = JX(t)dt )
-1
Haiitn MHOrOUIeH HamTyd1ero npuOIMKeHUs, €CJIM OH CYLECTBYET.

4. ITocTpouTh MpoAoKeHHE (HYyHKIIMOHATIA fo : Lo —> R nasce IPOCTPAHCTBO Lec
COXpPaHEHHEM HOPMBI

o L=10,L1, ={X€|§ X% =3%, },p=1200,
f, (X) = X,.
5 L=1,L, ={X€|z X F X, +X% =0 },p=1200
fo (X) =% +X,.
5. Bynyt nmu GpyHKIIOHAIBI fO u f YIOBJIETBOPSATH YCIOBUSM TeopeMbl XaHa-banaxa?

f, L, >R, L0={X€|£ZX1+2X2=O |3
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f,()=x-%. f:I? >R, f(x)=-3%,.

Bapmuanr 1.
1. BeIuucnuThb, n0Jb3ysch TOJIBKO ONpeAeIeHUEM, HOpMY (DyHKIIMOHAIOB. JloKa3aTh UX
JIMHEHWHOCTD.

o f:Clabl>R [ab]=[-12]
_ Tt _x(0) +x@)
f(x) = jl t- x(t)dt .

6) f:l, >R
f(X) =%, —2X, + 3X,.
B) f : Co — R (Co - OTO IMMPOCTPAHCTBO HOCHGHOB&TGHBHOCTCﬁ, CXOOAMUXCA K HYIIIO,

X, =maxx]).

fO)=>2""%,.
k=1

2. [Tonw3ysce Teopemoii Pucca 06 obmiem Bue GyHKIMOHAA, BRIYACIUTE HOPMY
¢dyHKLIMOHAaNa U3 1. 1a ¥ npeAcTaBuTh 3TOT (GYHKIMOHAT B BUJe UHTerpana CTuibTeca.

3. Haitrn p(X'ker f,1,) e X' =(L-120,..) u f(x)=2%+3,.
Haiit MHOTOYIIEH HaWJIyqmero HpI/I6J'II/I>KeHI/I$I, €CJIM OH CYHICCTBYCT.

4. ITocTpouTh MpoAOIDKEHHE (QYyHKIIMOHATIA fo : I—o — R nasce IIPOCTPAHCTBO Lec
COXpaHEHHEM HOPMBI

2) L:I|§,L0 ={X€|§ZX1=—2X2 b, p=120m.

f, (x) =3x.
5) L:I2,LO ={X€|§ X =X, =% =0 },p=120m.
fo (X) =% —2x,.

5. ByayT nmu pyHKIMOHAIBI fo u f YIOBJIETBOPSATH YCIOBUSM TeopeMbl XaHa-banaxa?
f,:L>R. LO:{XeIf:xl—C%xZ:O}
fb()=x. f:12>R. f(X)=x.

KonTtpouabnas padora 4.
Bapmuanr |.

1. Beruucnuts Hopmy onepatopa 8 C[0,1]

AX(t) = jet‘sx(s)ds

2. BeruncauTe HOpMY omneparopa B |2 :

A(X, X, ,.00) = (0, X, X,y .00).

3. X - 6aHaxoBo IIPOCTPAHCTBO; A - nuneitnsiii OTPaHUYEHHBIN ONEepaTop, AEUCTBYIOIIMI
] wopwait [[X], = | A2
14
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4. Hyctb €,€5,... - Gasuc B Iz . Onpenenum ornepaTop Ah hopmyoit

Ae e,k=n
“ lo,k=n’

Haiit mopmbl A\, 1 BEIACHHTE, €CTh JH CXOIMMOCTH (PAaBHOMEpHAs H IIOTOUETHAS) K HYJTIO?
Bapmuanr 1.
1. Berancnuts HopMy onepatopa B C[0,1]

AX(t) = jt”smx(s)ds

2. BbluuciauTh HOpMy omnepaTopa B |2 :
A(X, %,,...) =(0,X,,0,X,,0, Xg,...).
3. X - 6anaxoBo MIPOCTPAHCTBO; A - nuneiinsrit OTPaHUYECHHBIN ONEPATOP, AECUCTBYIOLIUN

m X 8 X. Byner nu B 3101 HOpME X GanaxoBbIM IIPOCTPAHCTBOM HXH2 = HXH + HAXH ?

4. ycrtp €1€5,... - Gasuc B |2 . Onpenenum orepaTop A}, hopmyoit

. — e, k=1
Ay = O,k=#1"

Haiiti HOpMBI Aﬁ Y BBISICHUTD, €CTh JI CXOAMMOCTb (paBHOMEpHAsi ¥ IOTOYECYHAsI) K HYJIIO?
KonTtpouabHnas padora S.

Bapmuanr |.

1. Umeet nm oneparop A:l > A2 OTpaHUYEHHBIN 00paTHBIN

2 2 2" '

2. Haiitu ciextp omnepaTtopa A: C[O,l] —> C[O, 1]
AX(t) = x(0) + tzx(%j.
1

.12 2
3. Moxer i uncno 4 = E MIpUHAIJIEKATE CIIEKTPY oIllepaTopa A: I1 - Il
AX = (2%, X + X, ).

4. TTokasatk, 4TO €U A SABISETCS PEry/ISpHON TOUKOM IS orepaTopa A oA Oyner

pEryJIIpHOM TOYKOM U JJIs ollepaTropa A+ B, rze ” B” JIOCTaTOYHO MaJja.

Bapuanr 1.

1. Umeet nm oneparop A:l > Ag OTpaHUYEHHBIN 00paTHBIN

X, X
AX :(Xl,z_g’."’n_z,“.]'
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2. Haitru cnextp oneparopa A C[0,1] — C[0,1]
AXx(t) = x(%) +tx(0).

.12 2
3. Moxer nu uncino A = 3 npuHaiexath CIEKTPy omepaTopa A |2 - |2
AX = (3%, 4% + X, ).
4. Tlokasath, 4TO ecii A SBIACTCS Pery/spHOIl TOUKOM [Is orepaTopa A ,To A Gyner

pEryJIIpHOM TOYKOM U JJIs oneparopa A+B , TIe || B” JIOCTaTOYHO Majia.

KonTtpoJuabnas padora 6.
Bapmuanr |.

2
1. HpI/IMeHI/ITB IMpoIeCC OPTOroHaaIn3aluu K IOCICA0OBATCIIbHOCTH 1, X, X" B FI/IJ'H:>6€pTOBOM

npocrpanctse L,[-11].
2. Haiitu ko3 uimenTs! pasioxenus o 6asucy €, = e’ g L,[0,1] nns pynxiuu
f(x) =e™,
3. Haiitu B L,[0,1] oproronansuoe nonosnsenue kK MHOXeCTBY MHOTOUJICHOB.

4. loxazate, uto M Bcroay ioTHO B H <> ecnu He cymiecTByeT aneMenTa Z # 0
TaKoro, 4YTo Z TeprneHAuKYIsipHO M .

Bapuanr 1.

2
1. HpI/IMeHI/ITB mponecc opToroHajan3anruu K nNoCjaea0BaTCIbHOCTU 1, X, X" B BeCOBOM

dx
THJILOEPTOBOM ITPOCTPAHCTBE L, ([—1, 1], L j .
—X

.
2. Haiiti koahurmenTs! pasioxenus no oasucy €, =€ " g L,[0,1] ans pynximu

f(x)=sgn(2x-1).
3. Haittu B L,[0,1] oproronansuoe nononsenue kK MHOKECTBY MHOTOUIEHOB C HYJIEBBIM
CBOOOJTHBIM YJICHOM.
4. loka3zats, uto eciu X, = X, ¥, =Y, 10 (Xn, yn) - (X, Y) .

KonTtpouabnas padora 7.
Bapuanr I

1. Haiitn 0600111€HHYI0 TPOU3BOIHYIO OT (Q)YHKIIMU f (X) .

X—n, nsxgn+1
f(x) = . 2 n=012..
n+1-x, n+5<x<n+1
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. 1 sinnx
2. lokasarb, yro npu N —> 00 mocnenosarenbrocTs pyukimi f, (X) =—
n

CXOOUTCA B

npocrpanctee K~ k gpynkumn 5(X) .
3. B xnacce 0600meHHbIX (GyHKIMN pemnTh Auddepennnanbnoe ypaBHeHHE
y'=0(x—a).
4. Haiitu npeoGpasoBanue Oypoe 0606mennoi Gpynkuun T (X) =sgn x.
Bapmuanr 1.

1. Haiitn 0600111€HHYI0 TPOU3BOIHYIO OT ()YHKIIMU f (X) .
2

>
0, x=<0

2. Jloxazats, uto nocienosatensHocts ¢pynxmuii T, (X) = COSNX kak mocnenoBaTenbHOCTH

00001IeHHBIX GYHKIMI cXomuTes K Hyio B poctpanctee K .
3. B xnacce 0600meHHbIX (GyHKIMN pemnTh auddepennnanbnoe ypaBHeHHE

y'=0(X)+o(x-1).

4. Haiitn npeobpazoBanue Oypbe 00001meHHON QyHKINN f(x)= X,

Bapuanr 111 .

1. Haiiti ipon3sBoanyto o ®pemnte ot pynxmmonana F(X) = ||X||2 B THJILOEPTOBOM
npoctpanctse L,[0,1].

2. CymecTByer u npousBoaHas 1o I'ato ot ¢pynxmmonana F(X) = ||X|| B [IPOCTPAHCTBE

c[o,1]?

3. UccnenoBatph Ha 9KCTpeMyM () YHKITHOHAIT
2

1(y) = I(xzy'2+12y2 Jdx |
1

yD =1 y(2)=8.

4. Haiitu kpuByto, mpoxomsutyio gepes touku A(—1,0) u B(1,0), umeromyio gmuny 7 u

TaKy¥o, YTOObI IJIOMIA/Ib, 3aKIIOUYEHHAs MEXKITY KPHBOM U oTpe3koM ock OX , Gbl1a HAMOOBIIEH.
Bapuanr IV.

1. CymtecTyet 1 npousBoaHas mo ®pemre ot ¢pynxrmonana F(X) = ||X|| B IIPOCTPAHCTBE
C[0,1]?
2. CymiecTByeT 1 npousBoaHas 1o ['ato ot ¢pynkiumonana F(X) = ||X|| B TOuke X =0 B

npoctpanctse L,[0,1]?
3. Haiitu a3xcTpeMyM (pyHKIIMOHAN

3
1(y,2) = I(xy'2+ 7%+ xy'z')dx ,
2
e Y(2) =In3, y(3) =In3, z(2)=In 2, z(3) =0.
4. Onpenenuts GopMy, KOTOPYIO IPUHUMAET B MOJIE TSHKECTH a0COFOTHO THOKAsi HUTh
JUTMHOMN I , TOJIBEIIEHHAs 3a 00a KOHIIA.

NupuBuayaabHbie 3a1aHUsl.

TeMbl MHIUBUYAJIBHBIX 3aJaHUMN:
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o hswhE

10.
11.
12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24,

I)Tonosioruueckue NpoCcTpaHCTBa.

2) DKBUBAJIECHTHOCTh MHOKECTB. [IOHATHE MOIITHOCTH.

4) Tpuronomerpuueckue psasl. [IpeodpazoBanne Oypoe.

5) IlonosnHeHne METPUYECKOTO MPOCTPAHCTBA.

6) ®yHkuroHan MUHKOBCKOIO ¥ €r0 CBOMCTBA.

7) Unrterpanbubie ypaBHeHus: ®pearonsma. AnbTepHatrBa Openroibma.

8) AHanuTHYECKHE CBONCTBA PE30JIbBEHTHI.

9) 3apaua llItypma-JInyBuiist Kak mpuMep UCIOJIb30BaHUs TeopeMbl Dpenroibma.

10) MoHOTOHHBIE OCIEAOBATEILHOCTH ONepaTopoB. DyHKIIMK OT OmepaTopa.

11) CnekrpanibHas Teopema. [Ipumepbl HEOrpaHUYEHHBIX CAMOCOIPSHKEHHBIX OTIEPaTOPOB.

12) IuddepenumrpoBanue B TMHEWHBIX POCTPAHCTBAX.

1.2. Cnncok BONPOCOB M (MJIH) 3a/IaHU JJ15l IPOBEIEHUsI MPOMEKYTOUYHOI aTTeCTAlNU

Bonpocsl k 3k3aMeny
MeTtpuueckue npoctpancTBa. OnpezeneHus U NpuMepsl (C J0Ka3aTeIbCTBOM).

[TonHbIe MeTpHuueckue npocTpancTBa. Onpenenenne, IpuMepsbl.

Kpurepuii noJIHOTE METPUYECKHUX ITPOCTPAHCTB.

[TononHeHne METPUUYECKUX POCTPAHCTB.

[IpuHIMI cxXUMAOIIMX 0TOOpPaKEHUN U ero 0000IIeHHE.

[IpuMeHeHHe NPUHIMIA CKUMAIOIIUX OTOOpKEHUH Ui pELIeHHUs CHCTEeM JIMHEHHBIX
YpPaBHEHUU.

[IpuMeHeHHe NpPUHIMNA CKHUMAIOMIMX OTOOpaXeHWH A pemieHus anddepeHIuanIbHbIX
YpPaBHEHUU.

[TpyMeHeHre TPUHILIKIIA COKUMAIOIIUX OTOOPaKeHUM JIsl peleHUs] MHTErPajIbHbIX YPABHEHUH.
Bcroay nmioTHble M HUTJE HE IJIOTHBIE MHOXKecTBa. Onpenenenus, npumepsl. CenapaOenbHble
MIPOCTPAHCTBA.

Teopema bapa (0 cTpyKType MOTHOTO METPUUECKOTO MPOCTPAHCTBA). [[puMEeHEeHHE TEOPEMBI.
KoMmnakTHOE METpHUYECKOE MHOKECTBO U €TI0 IIPOCTHIE CBOMCTBA.

HenpepsbiBHble QyHKINM, 3aJaHHbIE HA KoMITakTe (00001IeHne TeopeMsl Beliepitpacca).
Kputepnii KOMIaKTHOCTH B KOHEYHOM IIPOCTPAHCTBE.

Brionne orpannueHHble MHOKECTBA. CBSA3b C OrPaHUYEHHBIMU MHOXECTBAMHM.

Kpurepuit kommnaktHocTH Xaycaopda.

Cla,b]
L, [a,b]
l

Kpurepuit kommaktHOCTH B P .

Kpurepuii KOMIIaKTHOCTH B

Kpurepuii KOMIIaKTHOCTH B

banaxoBbl npocTpancTBa. [Ipumepsr.
Jlunelinble pyHKIMOHATBI. ['eOMETpHUUECKUI CMBICTT JTMHEHHOTO (PyHKIMOHATIA.
HenpepbiBHBIE M OTpaHUYEHHBIE JTUHEHHBIE (PYHKIIMOHAIBI.
Hopwma nuneiinoro ¢yHkiuonana. ['eomerpudeckuii CMbICIT HOPMBI (PYHKIIMOHAA.
OnopHas TMIEepPIUIOCKOCTb.
Teopema Xana-banaxa o mpogomkeHUH JUHEHHOro (yHKUIMOHATA B METPUYECKOM
IIPOCTPAHCTBE.
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25.

26.
217.
28.
29.

30.

31.

32.
33.
34.

35.

36.
37.

38.

39.
40.
41.

42.
43.

44,

45.
46.
47.
48.

49.
50.
51.
52.
53.
54.
55.

56.
57.

58.

Teopema Xana-banaxa o0 mNPOAOKEHUU JUHEHHOTO HEMPEPHIBHOTO (YHKIIMOHAIA B
HOPMHPOBAHHOM MPOCTPAHCTBE.

CnenctBus TeopeMbl XaHa-banaxa.

®yHKIIMOHAT MUHKOBCKOTO U €ro CBOMCTBA.

OtneneHue BBIMYKIIBIX MHOXKECTB.

ComnpsixeHHOe IpocTpaHCcTBO. [10IHOTA CONPSKEHHOTO IPOCTPAHCTBA.
n
OO6umii Bua GpyHkimonana B mpoctpanctse P . CompspkeHHOE K TPOCTpaHCTBY | p n

OOmmit Bun GyHKIMOHANA B ipoctpancTBe P . ConpshKEHHOE K MPOCTPAHCTBY 1 p.

OOGuwmii Buj pyHKIMOHAIA B IPOCTPAHCTBE Ly[a.b] . ConpspkeHHOE K L,[a.b] :
DyHKIUHA OIPAaHUYEHHON BapHaLUH.
Nurterpan Ctuntheca.

Cla,b]

Teopema Pucca 06 oOuiem Bue TMHEHHOTO (DYHKIIMOHATIA B IIPOCTPAHCTBE
Cla,b]

Cnabast ¥ cuiIbHas CXOIUMOCTH IMOCNeqoBaTeabHOCTH (yHKIMOHANoB. Kpurtepuii ciaboit
CXOAMMOCTH (YHKIIMOHAJIOB.
[Ipumenenue cnaboit cxoauMocTd (DYHKIMOHAOB K MPUOIMIKEHHOMY BBIUMCICHUIO

ConpspKeHHOE K POCTPAHCTBY

WUHTETPAJIOB.
JInneliHbIE OnepaTOpBbl, ONPEACIICHUE, IPUMEPBL.

HenpepsiBHBIE 1 OTpaHUYEHHBIE JIMHEWHBIE oniepaTopsl. IIpocrelimue cBoiicTBa 0nepaTopos.
Hopwma oneparopa. IIpumMeps! BBIYUCIEHUS HOPM OIIEPATOPOB.

L(X,Y)

Teopema banaxa-IllTeiinrayca ( mpuHIUI paBHOMEPHON OTPAHUUYEHHOCTH ) M €r0 MPUMEHEHUE

Cymma u npousBezieHue onepatopos. [IpoctpancTBo

K TEOPHH UHTEPIIOJIMPOBAHUSI.
OGparnsbie onepatopsl. OnpeneneHue, MpUuMephl U MPOCTEHIIINE CBOMCTBA.

Teopema banaxa 06 oOpaTHOM K omnepaTopy E-A

Teopema banaxa 06 oOpaTHOM onepartope.

CrnekTp onepatopa. CBoiicTBa criekTpa oneparopa. PezonbBeHTa.

KomnaktHele oneparopel. OmpeneneHue, npuMmepbl. EnWHUYHBIA omepaTop Kak HIpUMeEp
HEKOMIIaKTHOT'O OIIEPATOPA.

CBolicTBa KOMIAKTHBIX orepatopoB. COOCTBEHHbIE 3HAUEHHS KOMITAKTHBIX OIEpaTOPOB.
ConpsikeHHbIE OIIEpaTOphl U UX CBOMCTBA.

JIuneiiHble oONepaTOpHbIE ypPaBHEHUS C KOMIIAKTHBIMH OIEPATOpPaMH, YCIOBHMS HX
pa3pelmnMoCTy 1 anbTepHaTuBa @penroabma

I'mnas0eproBbl mpocTtpaHcTBa. HepaBenctBo Komm - BynsikoBckoro. Ilpumepsl rusib6epToBbIX
IIPOCTPAHCTB.

[TonHbIe OpTOTOHANBHBIE CUCTEMBL. [IprMephI MOIHBIX OPTOTOHAIBHBIX CUCTEM.

TeopeMa 00 OpTOroHaIM3ALMH.

3amMKHYThIE OpTOroHanbHbIe cucteMbl. HepaBencTBo beccens, paBeHcTtBo [lapceBansa. CBs3b
3aMKHYTBIX U MOJHBIX CUCTEM.

H3omopdu3m ruiab0epTOBbIX MPOCTPAHCTB

OproroHanbHOe AONOJHEHHE. Pa3noxkeHue ruiibOepTOBa IMPOCTPAHCTBA B MPIMYI0 CYMMY
OpPTOTOHAJIBHBIX OAIPOCTPAHCTB.

OOt BUJ TMHEHHOro (PyHKIMOHAIA B THIILOEPTOBOM MPOCTPAHCTBE.
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59. CamoconpspkeHHBIC OTIEpaTOphl B THIILOEPTOBOM IpocTpaHcTBe. Teopema ['mnbbepTa-IlIMuara.
60. UnTerpanbubie ypaBHeHHS DpearoibMa ¢ CHMMETPHYHBIM SIIPOM.

61. UnTerpanbubie ypaBHeHHS DpearoibMa ¢ BEIPOKICHHBIM SIIPOM.

62. O6001IeHHbIC PYHKIIUN U ACHCTBUS HAJl HUMHU.

63. IIpocTpancTBO 000OIIEHHBIX (HYHKIIUH.

64. luddepeHnmanbHubie ypaBHEHHS B KJIacce 0000IICHHBIX (DYHKIIUH.
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1.3 Onucanne npoueaypsl BHICTABJICHHS OLCHKH

B 3aBucumocTH OT ypoBHA C(HOPMUPOBAHHOCTH Ka)XI0W KOMIIETCHLUH I10 OKOHYAHUH
OCBOCHMS JUCLUUIUIMHBI B KOHIIE CEMECTpa CTYACHTY BBICTABJISIETCS OLEHKA. Buja oueHku
(«OTIUYHO»,  «XOpOIIO», «YIOBJIETBOPUTEIIBHO», «HEYIOBJIETBOPUTEIBHO»,  «3aUYTEHOY,
«HE3auTeHO») ompezensercs padodeil mporpaMMoil AUCHUIUIMHBI B COOTBETCTBUU C Y4EOHBIM
IUIAHOM.

OueHka «OTJIMYHO» BBICTABISICTCA CTYIEHTY, y KOTOPOrO KaxKJaas KOMIIETEHUHUs
(TIOJTHOCTBIO WJIM YacTHYHO (hopMuUpyeMas JaHHOW MUCHUIUIMHON) COPMHUPOBAaHA HA BHICOKOM
YPOBHE.

OneHka «XOpOLIO» BBICTABJIAETCA CTYAEHTY, y KOTOPOrO KayKJaasi KOMIIETEHIUS
(MIOTHOCTBIO WJIM YaCTUYHO (hopMUpyeMas JaHHOM TUCHUIUIMHON) copMUpOBaHa HE HIKE, YEM
Ha MPOJABUHYTOM YPOBHE.

OueHka «yJOBJIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, Y KOTOPOro KaxKaas
KOMITETEHIHS (ITOTHOCTHIO WIIM YaCTHYHO (popMUpyeMast TaHHOW JUCUUIUIMHON) COPMHUPOBaHA
HE HUXE, YEM Ha IOPOrOBOM YPOBHE.

O1eHKa «HEYIOBIIETBOPUTEIHLHO» BBICTABISICTCS CTYICHTY, Y KOTOPOTO XOTS ObI O/1HA
KOMIIETEHIIHS (TIOJTHOCTHIO MJIM YaCTHYHO (hopMUpyeMasi JaHHOW TUCIUILUIMHON) chopMUpOBaHa
HUKE, YEM Ha IOPOTOBOM YPOBHE.

OreHka «3aueT» BBICTABISIETCS CTYIEHTY, Y KOTOPOTO KaXk/1ash KOMIETeHIUS (TIOJTHOCTHIO
WM YaCTUYHO (hopMHpyeMast JaHHOU TUCIUILIMHON ) chopMUpOBaHa HE HUKE, YEM Ha TOPOTOBOM
YPOBHE.

OrneHka «He 3a4TEHO» BBICTABIISAETCS CTYJIEHTY, Y KOTOPOro XOTsl Obl OJJHA KOMIIETEHIIMS
(TOTHOCTBIO WJIM YaCTUYHO (popMHpyeMast JaHHOW JUCIUILTHHON) chOpMUPOBaHA HIDKE, YeM Ha
[IOPOTOBOM YpPOBHE.



IIpunoxkenne Ne 2 k paGoueii mporpaMme M CUMIIIMHBI
«DYHKUMOHAJIbHBIN AaHAJIU3»

MeTtoanyeckue ykazaHusi VISl CTYI€HTOB 110 OCBOCHUIO AU CHHMILIUHBI

OcHoBHOW  (opMOW  M3JITOKEHUS yuyeOHOro  Marepuajga 10  JUCLUIUIMHE
«DyHKIMOHATIBHBIA aHAMU3» SBIAIOTCA JeKIuHu. [lo OONBIIMHCTBY TEM IperlyCMOTPEHbI
IIPAKTUYECKHE 3aHSTHS, HA KOTOPBIX IPOUCXOUT 3aKPEIUIEHNE JIEKIIMOHHOIO MaTepuaia.

JU1s yCHEeImHOro OCBOEHMs TUCLMIIIIMHBI OYE€Hb Ba)KHO pEIIEHHE JOCTAaTOYHO OO0JIBIIOro
KOJIMYCCTBA 3a/la4, KaKk B ayAUTOPUHU, TAK U CAMOCTOATCIIbHO B KaUCCTBC JOMAIIHHUX 3aI[aHI/II>'I.
[Tpumepsl pemeHust 3agad  pa3OUparOTCs HA JIEKUMAX M IPAKTUYECKUX 3aHATUAX, INpU
H€O6XOI[I/IMOCTI/I 110 Hanboiee TPYAHBIM TEMaM HNPOBOAATCA JOIMOJIHUTCIIbHBIC KOHCYJIIbTAlIUU. B
nporecce M3y4eHHs IUCLUIUIMHBI — PEKOMEHJIYETCSl perysisipHOe I[OBTOPEHHME HpPOiiIeHHOro
JIEKIIMOHHOTO Marepuaia. Marepuai, 3aKOHCIEKTHPOBAHHBIA Ha JIEKIHAX, HEOOXOAMMO JI0OMa
ele pa3 npopadaTbIBaTh.

YuuteiBas TO, YTO IMPAKTHYCCKUX 3aHATHH HE OYCHB MHOTIO, 0OJIBIIIOE BHUMAHKE JOJDKHO
OBbITh YZIEIIEHO BBINOJHEHUIO JOMAalIHed paboTel. B kauecTBe 3agaHMi A CaMOCTOSITEIbHOMN
paboThl AOMa CTYACHTAM MpPEUIaraloTcs 3a/laud, aHAIOTUYHBIE pa300paHHBIM Ha JIEKIUSAX H
NPAaKTUYECKUX 3aHATUAX WM HEMHoro Oosee ciokHble. Kpome TOoro, B TeueHue ceMmecTpa
CTYACHTLI JOJIKHBI BBIIIOJTHUTH ABC JOMAIITHUEC CAMOCTOATCIbHBIC pa6OTI)I.

JUis TpOBEpKHM M KOHTPOJISL YCBOEHHUS TEOPETHUYECKOro MarepHaia, MpHUOOpPETEeHHBIX
MMPAKTUYCCKUX HABBIKOB, B TCUCHUC O6y‘~ICHI/I$I IMPOBOAATCA MCPOIIPUATUA TeKymeﬁ aTTeCcTaluu
B BHUJAE 7KOHTPOJIbHBIX paboT. Ilourm Ha KaXa0M 3aHATUM TPOBOAATCS HEOOJbIINE
CaMOCTOSITENIbHbIE pa0OThl Ha 3HAHUE ONpe/esIeHUN U (OPMYJIUPOBOK OCHOBHBIX TeopeM. Taxxe
IPOBOJATCS KOHCYJIbTALUU (P HEOOXOJUMOCTH) IO pa3dopy 3ajaHuil sl CaMOCTOSATENIbHON
pa6OTI)I, KOTOPBIC BbLI3BAJIM 3aTPYAHCHUS.

B kxoHne cemecTtpa W3y4eHHMs AMCLUMIUIMHBI CTYAEHTHI CHAKOT 3K3aMEH. OK3aMeH
MMPUHHUMACTCA 110 3K3aMCHAallMOHHBIM 6I/IJI€TaM, Ka)KI[I)If/'I M3 KOTOPBIX BKJIIOYACT B ceos JABa
TEOpPETUYECKUX BoONpoca M [JBe 3ajaud. Ha caMoCTOATENbHYH MOJATOTOBKY K 3K3aMEHY
BBIZICNIIETCST 3 JIHS, BO BpeMs MOJTOTOBKM K HK3aMEHy MpPeayCMOTpeHa rpynIoBas
KOHCYJIbTaLIHS.

OcBOUTH BOIIPOCHI, U3JIaracMbIC B MMPOLCCCC N3YUCHUA NUCHUITIIMHBI «q)yHKHI/IOHaJ'IBHBII\/'I
aQHAJIN3» CAMOCTOATEIBHO CTYIEHTY KPalHE CII0KHO. DTO CBSI3aHO CO CJIIOKHOCTBIO M3Y4aeMOT0
MaTepuaia U OonbmUM o0beMoM Kypca. IlosTomy mocemieHne BceX ayJIUTOPHBIX 3aHATUI
SBJISIETCS COBEPIIEHHO HEOOXOAMMBIM. be3 yNOpHBIX U perysipHbIX 3aHATHI B TEUEHHE CEMECTpa
CIaTh 5K3aMCH I10 UTOTraM U3YUCHUSA JUCHUIIIMHBI CTYJCHTY IMPAKTUYCCKU HEBO3MOKHO.
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