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AHHOTANMA

VYueOHblii Kypc «DyHKIMOHANBHBIM aHAlM3» HaNpaBieH Ha O3HAKOMIICHHE CTYJIEHTOB C 0a30BBIMH
MNOHATHSMU W PE3yJbTaTaMU JaHHOW IUCHUIUIMHBL. [lepBblii pa3fen, IOCBSIIEHHBIA TEOPUM MHOXKECTB,
chopMHpYeT y CTyACHTOB Oosiee TIyOOKOe MOHMMAaHUEM CTPYKTYPHI YIIOPSAOUYEHHBIX MHOXKECTB U HEPAPXHUH
UX MOIIHOCTeH. B pamkax BTOpOro pasaena, CTYIEHTBI CMOTYT OCBOHMTH OOIIME TIOJIOKEHHUS TEOpUH
METPUYECKUX MIPOCTPAHCTB, U3YYUTh UX OCHOBHBIX MpeJcTaBUTeNeH. TpeTuii pa3aesn HallpaBieH Ha U3yUYeHHUE
HOPMHUPOBAHHBIX HPOCTPAHCTB, 0c000€ BHUMAaHHME YIACJNCHO JIMHEHHBIM (YHKIMOHAJaM M OIleparopam, H
BBIUMCIICHUIO MX HOPM, YTO MPEACTABIACTCS BAKHBIM HABBIKOM B MPHKIAIAHBIX aclekrax Kypca. Hanee
cleyeT paszdop cxeMbl mocTpoeHuss Mepbl Jlebera m wHTerpana Jlebera, HCCIEAYIOTCS MX OCHOBHBIC
CBOWCTBa, B YaCTHOCTH CBsi3aHHBbIE ¢ auddepeHunpoBaHreM HHTerpana Jlebera mo mepeMeHHOMY Ipeaeiry
MHTErpupoBaHusi. B pamkax 3aKiIIOUMTENIBHOTO pasziena CTYISHT CMOXeT chopMHpOBaTh OOLIMH B3IISAA Ha
nonatue auddepeHurpyeMocTd B 0aHAaXOBBIX MPOCTPAHCTBAX W CIEAYIOUIME W3 HEro o0000ImeHus
KJIACCUUYECKUX PEe3yJbTaTOB Kyca MaTeMaTHYECKOIO aHajlIu3a, MMEIOLIUE Ba)KHbIE 3HAUEHUs IPU pELICHUHU
MPUKIAAHBIX 3afad. JJis yCIemIHOTO OCBOEHHSI Kypca CTYACHT JAOJDKEH BIIaAeTh 0a30BbIMH 3HAHHUAMU
JUCIUIIMH MaTeMaTHYeCKOTO aHalu3a M JHMHEHHOH anreOpbl, YHWTAIOMIMXCA HE MEepBBIX Kypcax
YHUBEPCUTETOB (DU3UKO-MaTeMaTu4ecKoil HampaBieHHOCTH. Kynbrypa NOJY4YeHHBIX 3HAHUH W HABBIKOB
SIBJIIFOTCSL TIOJIE3HBIMM IIPU JaJIbHEHIIEM OCBOCHMM TaKUX AUCLUIUIMH, KaK YpPaBHEHUS MaTreMaTU4ecKou
($u3MKH, TEOPHUs IKCTPEMATIBHBIX 3a/1a4 ¥ TeopeTHYecKasi GU3uKa.

1. leau u 3apa4u

eap AUCUMNIMHBI
- O3HAKOMJIGHHE CIylIarelned ¢ OCHOBaMHU TeopuH (YHKIMA W (YHKIHMOHAIBHOTO aHalIu3a U
IIOJrOTOBKA K U3YYEHHUIO JPYTUX MaTeMaTUUECKUX KYPCOB — HEJIMHENHBIX YPaBHEHUI MaTeMaTH4eCKOH
(U3MKH, TEOPETUUECKON (PU3HMKH, TEOPHH SKCTPEMANbHBIX 3a]ad, a TaKXKe MOJAr0TOBKa ClylIaTeslel K
JalbHEHIel caMoCTosITeTbHONH paboTe B 00JNACTH NPUMEHEHHS METOJOB W PE3yNIBTaroB JaHHOU
JUCIUTUINHEI.

3agaum AUCHUTLUTHHBI
[] OCBOGHHE CTyIeHTaMH 0a30BBIX 3HAHWH (TIOHATHH, KOHLENMIWH, METOJOB M MOJEICH) TEOpUH
¢byHKIMH ¥ QyHKIIMOHAIBHOTO aHAIIN3A;

[l mpuoOpeTeHne TeOpeTHUYEeCKUX 3HAaHUH M MPAKTUYECKUX YMEHHUI M HaBBIKOB B TEOPHH (DYHKLUH 1
(YHKIMOHAJILHOTO aHAJIHN3a;

[J mpuoOpeTeHne HaBBIKOB B MPUMEHEHUH METOAOB Teopuu (yHKUUI U (PYyHKUMOHAILHOIO aHAIN3a B
¢bu3MKe U IPYTUX €CTeCTBEHHOHAYYHBIX AUCIUIIIMHAX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHune TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 AnanusupyeT 3aaady, BBIAEISS 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIeHUs! TTOCTaBICHHON
3a1auu

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl pPEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NESITeIbHOCTE B pEUICHWH NpOoeCCHOHAIBHBIX —3a1ay;
MOZBEpraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYI0 paboTy;
HAXOIUTh M TBOPYECKH MCIOJNB30BaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

YK-6 CriocobeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
CaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!



0 pyHmameHTaIbHBIE MTOHATHS U 3aKOHBI TEOPHH (PYHKIMN U PYHKIMOHAIBHOTO aHAIIN3A;
[l coBpeMEHHBIE NPOOJIEMBI COOTBETCTBYIOIIMX pAa3AEiIOB TEOPHMHM (QYHKIMH M (PyHKIHOHAIBHOTO
aHanm3a;
[J HOHATHS, aKCHOMbI, METOIbl JOKA3aTeJIbCTB U [OKa3areslbCTBA OCHOBHBIX TEOpPEM B pasielax,
BXOIAIIMX B 0A30BYIO 4aCTh LIUKJIA;
[J aHaJIMTMYECKHE M YMCJIECHHbIE IOAXOAbl M METOABI Ul PELICHHs TUIIOBBIX HMPUKIAJAHBIX 337134,
(hopMaM3yeMbIX C MOMOILBIO TEOPHH QYHKIMK U PyHKIHMOHAIBHOTO aHAIIN3A.

YMETB:
[J MCHOJB30BaTh CBOM 3HAHMS JUIS PELUCHHs MPHUKIATHBIX 3a1ad, (popMaiu3yeMblX ¢ MPUMEHEHHEM
MOHATHH U anmnaparta (yHKIHOHAIFHOTO aHAIIN3a;
[J caMOCTOSITENIbHO HAaXOIWTh AJITOPUTMBI pElICHUs 3aaad, (OpMaTU3yeMBbIX C MOMOIIBIO TEOPHUH
byHKIMIA 1 QYHKIIMOHAIBHOTO aHAIN3a, B TOM YHCJIe M HECTaHAAPTHBIX, M IPOBOAUTH UX aHAJIN3;
[] caMOCTOSITENEHO BUAETD CIEICTBUSA MOMYYEHHBIX PE3YIIBTATOB.

BIIAJICTh:
[J HaBBIKaMH OCBOEHUS O0JBIIOr0 00bemMa HHPOPMALIMU U PELICHHS 3a/1a4 (B TOM YHCIIE, CIIOKHBIX);
[/ HaBBIKAMHM CaMOCTOSITEJIbHOM pabOThl M OCBOCHHS HOBBIX IUCLHMIUIMH, YMEHHEM IMOJIb30BaThCS
HEOOXOAMMOM JHUTEpaTypor AJisi PELIeHHs 3ajJad IMOBBIIICHHON TPYIHOCTH (B BapuMaTWBHOM yacTu
Kypca);
[J KyJIBTYpOl NOCTaHOBKH, aHAJM3a M PELICHUS MaTeMaTHUYECKUX M NPUKIAJHBIX 3a1ad, TPeOyroImux
IUIS1 CBOETO PEIIeHHs UCTIONb30BAaHHUS METO0B (hyHKIIMOHAIBHOTO aHAJIN3a;
[J mpeAMETHBIM SI3bIKOM ()YHKIHMOHAJIBHOIO aHAJINM3a M HAaBBIKAMH T'PAMOTHOTO OIMCAHHS PEIICHUS
3aJa4 U [IPEJCTABICHUS [10JyYEHHBIX PE3yJbTaTOB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 DneMeHTHl TEOPUU MHOKECTB 6 6 5
2 MeTtpuueckue npoCcTpaHCTBa 6 6 8
3 HopmupoBannsie mpocTpaHcTBa 6 6 10
4 JIuneitabie onepaTopsl 4 4 8
5 Teopus mepsl, unTerpai Jiebera 4 4 6
HuddepennmansHoe  UCUUCICHHE B
6 JIMHEUHBIX HOPMHUPOBAHHBIX 4 4 8
MPOCTPAHCTBAX
Htoro gacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemectp: 7 (OceHnuii)

1. DneMeHTEI TCOPHUU MHOXKCCTB



[lonsTue MHOXeECTBa, OCHOBHbIE OIpeAeeHus U onepauuu. OTHOLIEHUsI HA MHOXeCTBe. buHapHbie
OTHOIIEHHS Ha MHOXECTBE, OTHOIICHHE TMOpsAKa, OTHOIIEHWE OKBUBAJIECHTHOCTH. Kiaccsl
SKBUBAJICHTHOCTH. MoITHOCTh MHOXecTBa, Teopema Kantopa - bepumreitna. Teopema mpo
MOIIHOCTh OyineaHa MHO)kecTBa. JlmaroHanbHas npoueaypa Kantopa. Bynean cyeTHoro MHOXecTBa.
YnopsioueHHbIE MHOXKECTBA, MTOPSIKOBbIH N30MOP(U3M, MOPSAKOBLIN TUII. BrioHe yrnopsiaoueHHbIe
MHOXECTBa, MOPSIKOBOE YUCIIO. TpaHCQUHUTHBIC YMCIA: YINOPAJOUYCHHAS CyMMa, YIOPSIOYEHHOE
npousBefieHne. ApupmeTnka TOpAAKOBBIX uucen. CpaBHEHHE HOPSIKOBBIX YHCEN, HadalbHbIH
OTPE30K BIIOJHE YIOPSAAOYEHHOTO MHOXECTBA. TeopeMa 006 CpaBHUMOCTH J000# maphl MOPSIIKOBBIX
4yycesl, MHOXKECTBO CTaHIAPTHBIM IPEICTAaBUTENbL NOpsAKOBOro uucia. Teopema Ilepmero.
[TocTpoenne nmepBOro HECYETHOTO MHOXKECTBA, KOHTHHYYM THIIOTE3a. TpaHCUHHUTHAS WHIYKIIHS.
[lapagokchl HauBHOW Teopuu MHOXKECTB: mapajnokc Paccenma, mnapagoxkc Kanrtopa, mnapanokc
Bypanu-®opru. [IpencraBnenue 06 paznuyHbIX aKCHOMATUIECKUX TEOPHSIX MHOKECTB.

2. MeTpuueckue NpoCcTpaHCTBa

OnpeneneHue METpUUECKOro mnpocrpaHcrsa. [Ipumepsl METpUUECKUX MPOCTPAHCTB: IPOCTPAHCTBO
W30IIMPOBaHHBIX ToueK. HepaBeHcTBo MuHKOBCkoro, HepaBeHCTBO Iémpaepa. CBOHCTBO
HETPEephIBHOCTH METPUKM M CBA3aHHOE C HHMM HEpaBeHCTBO. OTOOpaKeHUS METPHUECKUX
npoctpancTB.  HenpepblBHOCTE  OTOOpaskeHMsI METPHUUYECKHX HPOCTPaHCTB. [ omeomopdusm
METPHUYECKUX NpOoCTpaHCTB. M3omeTpusi Merpuueckux mnpocTpaHcTB. Kiaccudukamms Touek
METPUYECKOTO MPOCTPAaHCTBA. TOUKH IMPHUKOCHOBEHMS: MPEAEIbHBIE TOUYKH, U30JINPOBAHHBIE TOYKU.
[InoTHBIE NOIMHOXECTBA, BCIOAY IUIOTHOE MHOXECTBO, HWIJIE HE IUIOTHOE IOJMHOXKECTBO.
CemnapabenpHOE€ METpHUYECKOe MpocTpaHcTBO. llpumep He cemapalOenbHOIO  METPUYECKOTO
npocTpaHcTBa. OTKpbITHIE M 3aMKHYTble MHOXecTBa. CTpyKTypa 3aMKHYTbIX MHOXXECTB Ha
BEIIECTBEHHOE MpsiMO. KaHTOPOBO MHOXKECTBO, TOUKHM MEPBOIO M BTOPOTO PONOB, UX MOIIHOCTH.
[TonHoe Merpuyeckoe MNpocTpaHCcTBO. JlokasaTenbCTBO NOJHOTHL . Ilpumep HemomHOro
METPUYECKOTO MPOCTPAHCTBA. TeopeMa O BIOXKEHHBIX IIapaxX, 3aMEYaHUE O CTPEMIICHHH K HYIIIO
paluycoB BIIOKEHHBIX 3aMKHYThIX WiapoB. JleMMa o monHoTe noampocrpaHcTBa. Teopema bapa.
[TomonHeHne METPUYECKOTo MpoCcTpaHcTBa. TeopeMa 00 MOMOIHEHUH METPHUYECKOTO IPOCTPAHCTRA.

3. HopMupoBaHHBIE IPOCTPAHCTBA

Onpenenenne IJWHEHHOTO TpocTpaHcTBa. JluHeiHas o06onodka MHOXecTBa. basuc [amens,
anreOpanyeckasi pa3MEpHOCTh JIMHEHHOrO MpocTpaHcTBa. DakTop-mpocTpaHCTBO JIMHEHHOTO
IIPOCTPAHCTBA II0 €ro MONIPOCTPAHCTBY  , KOPa3MEpHOCTb IOAIPOCTpaHCTBA. JIuHelHbIe
(YHKUMOHABI, KOPa3MEPHOCTh  sapa . BrImykisle MHOXECTBA U BBINYKJIBIE Tela.
OnHoponHO-BRITyKIIbIe  (yHKIMOHANbL. DyHKoHan MmuHKoBckoro. Teopema Xana-banaxa.
OTnenuMOoCTh BBIMTYKJIBIX MHOXECTB B JIMHEHHOM NPOCTPAaHCTBE, KaK CIEACTBUE TEOPEMBI
Xana-banaxa. HopMupoBaHHBIE NPOCTPAaHCTBA, ONpeleieHUue HOpMbL. lIpumepsl HOPMUPOBAHHBIX
MPOCTPaHCTB. baHaxoBo mHpocTpaHCTBO. PaKTOP-IPOCTPAaHCTBA HOPMHPOBAHHOIO IPOCTPAHCTBA,
HOpMa B (hakTOp-mpocTpaHcTBe. DaKTOP-IPOCTPAHCTBO OaHAaXOBa IPOCTPAHCTBA, YCIOBUE €ro
MoNHOTHL. JIuHelHble (YHKIMOHAIBl HAa HOPMHUPOBAaHHBIX MPOCTPAHCTBAX, HOPMa JIMHEHHOIO
¢dynkuonana. Ilpogomkenne auHEHHOro (yHKIMOHANA, 33JaHHOTO HA IOANPOCTPAHCTBE, HAa BCE
MPOCTPAHCTBO C COXPaHEHHWEM HOPMBI, KaK clelCTBUE TeopeMbl XaHa-banaxa. CormpsbkeHHOE
[IPOCTPAHCTBO, IIOJHOTA COINPSDKEHHOTO IIPOCTPAHCTBA, BTOPOE COIPSIKEHHOE IPOCTPAHCTBO,
€CTECTBEHHOE OTOOpakeHue , npumep . EBKimoBbl mpocTpaHcTBa. OpTOroHaibHBIN Oa3wmc.
MoIHOCT,  OpPTOTOHAJIBHOM CHCTEMBI B cemapabenbHoM mpocTpaHcTBe. CylecTBOBaHHUE
OpTOTOHaJBHOTO 0Oasuca B cemapalenbHOM mpocTpaHcTBe. Teopema Puca-®Oumepa. Kpurepuii
eBKJINZOBOCTH HOPMHPOBAHHOTO MpoOCTpaHcTBa. [ 'miabbeproBo mpocTpaHcTBO. Teopema 00
HU30MOP(HOCTH Beex cenapabebHbIX THIIBOEPTOBBIX MPOCTPAHCTB.

4. JIuneitHble onepaTopsl

CBsA3b OrpaHUYEHHOCTH U HEIPEPHIBHOCTU JIMHEHHOIo omeparopa. Pe3oibBEeHTHOE MHOXKECTBO,
CHekTp omneparopa. PesonpBeHTa oneparopa, HOHATHA TOUEYHOTO CIIEKTPa U HEMPEPBIBHOTO CIIEKTPA.
CrnexrpanpHblil paguyc oneparopa. KommaxtHbele oneparopbl. CaMOCOIpPSKEHHBIE OIEpPaTOpHI.
Teopema I'mnpbepra-LlImuara. IlonoxuTenbHble — Omeparopbl, KBagpaTHBIA  KOPEHb U3
HOJIOKUTENBHOIO oneparopa. CleKTpaabHOE pas3sIoKeHUE CaMOCOIIPsKEHHOIo oneparopa. Teopema
Bpayspa. IIpuanun HenonsukHOM Touku [laynepa.



5. Teopus mepsl, uaTerpan Jlebera

Kompio MHOXecTB. MHHHMManpHOE KOJBLO JJII CUCTEMBI MHOXKECTB. IIOMyKONBLIO MHOXECTB.
Konb1io, mopoxIeHHOE MOIyKOJIBIOM. - anrebpa m - koiblo. HempuBoammast - anreGpa 1o
OTHOILICHUIO K CHCTEME MHOXecTB. MuHHManbHas HenpuBogumas - anredpa. bopeneBckoe
MHO)kecTBO. Ompenenenne Mepbl. Ilpomomxenue Mmepsl ¢ HONyKodblla Ha Koublo. JleGeroBo
nponobkeHne wepsl. Ilpumep nHemsmepumoro mno Jlebery MHOXecTBa, MHOXecTBO Buramm.
IIpocrpanctBo ¢ wmepoit. Usmepumbie ¢ynkmum. HMuaterpan Jlebera mis mpocThIX (QYHKIUM,
uHTerpanpHas cymma Jlebera. CBsizpb u3MepuMOCTH (YHKLUMH C CYIIECTBOBAaHHEM DPaBHOMEPHO
CXOASIIEecsT K Hel TocenoBarelbHOCTH mpocThix (yHkimidt. WaTerpan JleGera. CBsizb Mexay
unterpanamu Jlebera um Pumana. @DyHKOuMM ¢ oOrpaHuyeHHBIM H3MeHeHHeM. [IpomsBomHas
Heompe/ieieHHoro nHTerpana Jlebera u BocctaHOBIeHHE (DYHKIIMU IO €€ MPOU3BOIHOM, TUCKPETHAs,
abCOIOTHO HETPEPHIBHAS U CUHTYJISAPHAsi KOMIIOHEHTHI.

6. I[I/I(b(bepeHHI/IaHLHOG HCUYMCJICHUE B JTMHEHHBIX HOPMHPOBAHHBIX IPOCTPAHCTBAX

Huddepenuman  Dpeme.  duddepenuman [ato.  Harerpan, o6obmennas  dopmyna
Hetorona-Jleitbnuna. ®opmyna Tetinopa. Teopema o HesBHOW QyHkiuu. KacarenbHoe
MHorooOpasmue, Tteopema JliocrepHuka. HeoOxommMoe #M JOCTAaTOYHOE YCIOBHE 3KCTpEeMyMa
¢dynknnonana. O600meHHbIH MeTo] HploToHA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueGHast aynuTopus, 000pyI0BaHHAs MUCbMEHHON JTOCKOH.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. DnemenTsl Teopun GyHKUMHE 1 QyHKIMOHAIBHOTO aHanu3a [Tekcr] : yueOHHK 11t By30B / A. H.
Kommoropos, C. B.®omun .— 7-e u3a. — M. : ®uzmarinut, 2004, 2006, 2009, 2012 .— 572 c.

2. Jlexnuu o pyHKmoHapHOMY aHanu3y [Tekcr] : yue6. mocobue mist By3oB / P. B. KoHcTaHTHHOB ;
M-Bo obpazoBanust 1 Hayku Poc. @enepannun, Mock. ¢uszuko-texH. uH-T (Toc. yH-T .— M. : MOTU,
2009 .— 368 c.

JomnonHurenbsHas auTeparypa

1. Kparkuii Kypc QyHKIMOHAIBHOTO aHANK3a [ DNEeKTPOHHBIN pecypc], yueOHoe mocolue J1isi yH-TOB I10
cnenuaibHocTH "Maremaruka" / JI. A. Jlrocrepuuk, B. K. Cobones. — CII6. ; M. , Jlanb, 2009.—
URL.: https://e.lanbook.com/book/245 (nara obpamenws: 27.01.2021). - [Tonasrii TexcT (Pexum
nocryna : u3 cetu MOTHU / VoaneHnslit tocTym)

2. TpenoruH, B. A. ®ynkinonanbublil ananus [Tekct] : yueOHuk aiist By3oB / B. A. Tpenorun .— 4-e
u3 ., uctp. — M. : @usmariut, 2007 .— 488 c. + pdf-Bepcust. - bubmumorp.: c. 482-483. - [Ipenm.
yKa3.: c. 484-488. - 1500 ax3. - ISBN 978-5-9221-0804-1 (B nep.) .— ITonusriii Texer (JlocTyn u3 cetn
MOTHU / YnaneHuslit foCTym).

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://mathnet.ru — obmepoccuiicknii MaTeMaTUIEeCKHiA TOPTAll.

2. http://www.edu.ru — penepanbHbiii mopran «Poccuiickoe 00pazoBaHueY.

3. http://benran.ru —6ubnMOTEKA 1O €CTECTBEHHBIM HaykaMm Poccuiickoii akajieMUuH HayK.

4. http://www.i-exam.ru — eiuHbIH opTan MHTEpHET-TECTHPOBaHUS B chepe 0OpazoBaHusI.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Ha yilekinoHHBIX 3aHATHSIX B Ka4€CTBE JOMOJHUTEILHOIO MaTepralla IpeaiaraeTcs mpocayarh
BBIJICJICHHBIE TEMBI Ha PsiJie HH(POPMAIIMOHHBIX HCTOUYHHUKOB C LIEJIbI0 OoJiee ITyOO0KOro 0CBOCHUS
MporpamMmsl Kypca.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

HpI/IBG,I[eHLI B CXKXCTOJHO paSpa6aTLIBaeMBIX JOMAaIIHUX 3aJaHUAX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: Wudopmarnka 1 BEIYHCIATENbHAS TEXHAKA

npo¢uIb NOArOTOBKH: [IporpamMmHas uHKeHEpHUs
niepeioBasi HHKEHEepHast [IIKOJIa PaJHOJIOKALUH, PaAMOHABUTAIIMH U TPOTPAMMHOMN
UHXKEHEPUHU
kadeapa BbICIICH MaTeMaTUKN

Kypc: 4

KBaJIMpUKALUS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 7 (OCEHHUH) - DK3aMeH

Pa3zpatGoTunk: M.A. JleMbsSHOB, aCCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a]ay;
MOZABEPraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYyI0 padoTy;
HAXOIUTh W TBOPYECKH MCIOJIB30BAaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3ydeHust AUCIUTUIMHBL «DyHKITMOHAIBHBIA aHAIN3» 00yUYaIONIHACS JOJKCH:

3HATh:
0 pyHmameHTaIbHBIE MOHATHS U 3aKOHBI TECOPHH (PYHKIMN U PYHKIMOHAIBHOTO aHAIIN3A;
[l coBpeMEHHBIE NPOOJIEMBI COOTBETCTBYIOIIMX pAa3AEiIOB TEOPHMHM (QYHKIMH M (PyHKIHOHAIBHOTO
aHanm3a;
[J HOHATHs, aKCHOMBI, METOJbl JOKA3aTeJIbCTB U [OKa3ares]bCTBA OCHOBHBIX TEOpPEM B pasielax,
BXOIAIIMX B 0A30BYIO 4aCTh LIUKJIA;
[J aHaJIMTMYECKHE M YMCJIECHHbIE IOAXOAbl M METOABI U PELICHHs TUIIOBBIX HMPUKIAIAHBIX 337434,
(hopMaM3yeMbIX C MOMOIIBIO0 TEOPHH QYHKIMK U PyHKIHMOHAIBHOTO aHAIIN3A.

yMeTh:
[J MCIOJB30BaTh CBOM 3HAHMS JUIS PELICHHs MPHUKIATHBIX 3a1ad, (popMaiu3yeMblX ¢ NPUMEHEHHEM
MOHATHH U anmnaparta (yHKIHOHAIFHOTO aHAIIN3a;
[J caMOCTOSITENIbHO HAaXOIWUTh AJITOPUTMBI pelICHUs 3a1ad, (OopMaTU3yeMBbIX C MOMOIIBIO TEOPHUH
byHKIMIA 1 QYHKIIMOHAIBHOTO aHAIN3a, B TOM YHCJIe M HECTaHAAPTHBIX, M IPOBOAUTH UX aHAJIN3;
[/ caMOCTOSITENEHO BUAETD CIEICTBUSA MOMYUYEHHBIX PE3YJIBTATOB.

BJIaJeTh:
[J HaBBIKaMH OCBOEHUS O0JBIIOr0 00bemMa HHPOPMALIMKU U PELLICHHs 3a/1a4 (B TOM YHCIIE, CIIOKHBIX);
[/ HaBBIKAMHM CaMOCTOSITEJIbHOM pabOThl M OCBOCHHS HOBBIX IUCLHUIUIMH, YMEHHEM IMOJIb30BaThCS
HEOOXOAMMOM JHUTEpaTypor AJisi PELIeHHs 3ajad IMOBBIILIECHHON TPYIHOCTH (B BapuMaTWBHOM yacTu
Kypca);
[J KyJIBTYpOl NOCTaHOBKH, aHAJM3a M PELICHUS MaTeMaTHUYECKUX M NPUKIAJHBIX 3a1ad, TPeOyroImux
11 CBOETO PEIIeHHs UCTIONb30BAaHHUS METO0B (DyHKIIMOHAIBHOTO aHAJIN3a;
[J mpeAMETHBIM SI3bIKOM ()YHKIHMOHAJIBHOIO aHAJIM3a M HAaBBIKAMH T'PAMOTHOTO OIMCAHHS PEIICHUS
3aJa4 U [IPEJCTABICHUS [IOJYyYEHHBIX PE3yJbTaTOB.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0



[Tpumeps! 2-X SK3aMEHAIIMOHHBIX OUJICTOB

bumnet Nel

[TonHota MeTpuyeckoro mpocrpaHcTBa. JloKa3aTenbCTBO MOJHOTHI R - Teopema 0 BJIOXKEHHBIX IIapax,

3aMeyaHue Mpo CTpeMIICHUE PaJiyCcoB BIOXKEHHBIX IApOB K HYI0. Teopema boapa. [lononnenne MmeTpuyeckoro
npocTpancTBa. Teopema 0 MOMOJIHEHUH METPUYECKOTO MPOCTPAHCTBA.

3agaun:
|m - n| .
1) SIBnsiercs nu QyHKIMS p(m,n) =—— onpexenennas Ha NxN METPUKOMN ?
m-n

2) TloanpoctpancTBo L, mpocTpaHCTBa |2, ompenensercs kak L, ={xel,:x +X,=0}. Ha L, 3anan

dyrkumonan f (X) = X, +3X,. [Iponomwxkurs pynkumonan f na Bee |, ¢ coxpanennem HOpMsL.

buset No2

TeopeMa Xana-banaxa u e€ OCHOBHBIC CIICJCTBUS: MMpOOOJIKCHUC JIMHEHHOTO (I)YHKI_[I/IOHaJ'Ia C COXpPaHCHUCM
ycjioBusa TIMOAYUHCHHOCTU OAHOPOAHO-BBIITYKIOMY (1)YHKI_II/IOH8.JIy, OTACIUMOCTDb BBIIIYKJIBIX MHOKCCTB,
MIpOOdOJIKCHUC JIMHEHHOTO (I)YHKI_[I/IOHaJ'Ia C COXpaHCHHUEM HOPMEI.

3amaun:

o0
1) I[OKa)KI/ITe, qTO €CJIN psAa Zp(xn ’ Xn+1) CXOaUuTcCHd, TO HOCHGJIOB&TGHI)HOCTI){XH} (1)}’HI[3M€HT3HBH3.
n=1

0 -2

2) Haiiti HOpMyY JMHENHOTO OIEpaTopa, 3a1aHHOT0 YMHOKEHHEM Ha MaTpuiy A= 3 _4)

JeHCTBYIOIIEro B MpocTpancTBe R .



3. IlepeyeHb THNOBBIX (IPUMEPHBIX) BONPOCOB, 3aJaAHMIl, TEM JUISA MOATOTOBKH K TEKYIIeMY
KOHTPOJTIO

Texymuii KOHTPOJIb Ha OCHOBE JOMAIIHUX 3aJIJaHUI OCYIECTBISAETCA B TEUCHUH y4eOHOro ceMecTpa
B CPOKH, YCTAHOBJICHHbIE YUYEOHBIM YIIPaBICHUEM, B COOTBETCTBUH C YUEOHBIM IIJIAHOM.

Jns cpaum 3ajaHusi CTYACGHT OOs3aH MPEJOCTaBUTh peEIlIeHHE 3a/Ja4d JIOMAIIHEro 3aJaHus B
NUCbMEHHOU (hopMe, OTBETUTH Ha BOINPOCHI MPENojiaBaTelsi U HalKucaTh KOHTPOJIbHYIO padoTy Mo
3aIaHUI0, 110 KOTOPOW IIPOBEPAIOTCSA 3HAHUE IOHATUM W YTBEPKIACHUH II0 TEMaM CIaBaeMOro
3a/1aHMS M YMEHHIO PEIaTh 3a/1a4u.

Bo Bpewmst BbINOJIHEHHS KOHTPOJBHOM pabOThl HENb3s IOJIb30BATHCSI MOMOIIBIO JPYTUX JIMLL,
BBIUMCIUTEIbHON TEXHUKU U MOOMJIBHBIMU T€I€(OHAMHU.

4. IlepeyeHb TUNOBBIX (IPUMEPHBIX) BONPOCOB M TeM /ISl IPOBe/leHUsI IPOMEeKYTOYHOM
aTrecTanuu 00y4aromuxcst

1. Ilonartue mHOxecTBa. OTHOIIEHHMS Ha MHOKECTBE. BHHAapHBIE OTHOIIEHUS HAa MHOYKECTBE,
OTHONICHHE TOpsAKa, OTHOIIEHHE OHKBHUBAJEHTHOCTH. Kiacchl SKBUBaJIeHTHOCTH. MoIIHOCTh
MHOXecTBa, Teopema Kanropa - bepuiureitna. Teopema npo MomHocThs OysieaHa MHOKeCTBa. bynean
CUYETHOTO MHOXECTBA.

2. VYHopsoueHHbIE MHOXECTBA, MOPSAKOBBIA H30MOp(PHU3M, TOPSAKOBBIM Tun. Bromxe
YHOPSAOYEHHbIE MHOXKECTBA, MOPSIKOBOE YHCIO. TpaHC(UHUTHBIE YKCia: YINOPSI0YEHHAs CyMMa,



yIOPSIOYEHHOE Ipou3BeeHre. Apru@mMeTnka MopsaAKoBbIX yncend. CpaBHEHHE MOPAJKOBBIX YHUCED,
HaAyYaJIbHBIM OTPE30K BIOJIHE YNOPSJOYCHHOTO MHOXECTBA. TeopeMa 00 cpaBHMMOCTHU J1I000M mapsl
MOPSAKOBBIX 4YHCEJ, MHOXECTBO CTaHIAPTHBIM IPEACTaBUTEIb IOPSAAKOBOro uucia. Teopema
Lepmeno.

3. IlocTpoeHue nepBOoro HECYETHOrO MHOXKECTBA, KOHTUHYYM TUIOTe3a. TpaHCOUHUTHAS MHIAYKLMS.
[Tapanoxcel HaMBHOM TEOpUM MHOXKECTB: napanokc Paccena, mapanokc Kanropa, napagokc bypanu-
®opru. [IpencraBienue 06 pa3InYHbIX AKCHOMAaTUYECKHX TEOPUAX MHOKECTB.

4. OnpeneneHue METPUYECKOTO NPOCTPAaHCTBA. [IprMepsl METPUUECKHUX IIPOCTPAHCTB: IIPOCTPAHCTBO
M30/IMPOBAHHBIX TOYEK, R",C [a,b], I, . HepaBenctBo MUHKOBCKOTro, HEpaBEeHCTBO [ €nbepa.

5. CBOHCTBO HENpPEephIBHOCTH METPUKUM U CBSI3aHHOE C HHUM HepaBeHCTBO. OToOpaxkeHHs
METPHYECKUX  MNPOCTPAHCTB. HempephlBHOCTH  OTOOpaXXEHHS  METPHUECKUX  IPOCTPAHCTB.
['omeomMOppu3M  METPHUUECKHX  MPOCTPAHCTB.  M30MeTpusi  METPUYECKHUX  IPOCTPAHCTB.
Knaccudukanus To4ek METpHUYECKOro MPOCTPAHCTBA. TOYKU MPUKOCHOBEHHS: MpEAETbHBIE TOUYKH,
M30JIMPOBaHHbIE TOUKU. [IIIOTHBIE TOJMHOXKECTBA, BCIOJlY IUIOTHOE MHOXECTBO, HUI/IE HE IJIOTHOE
nonMHoXkecTBo. CemapabenbHOoe MeTpuueckoe MpocTpaHcTBO. Ilpumep He cenmapalenbHOTro
METPUYECKOT0 MPOCTPAHCTBA.

6. OTKpbITBIE U 3aMKHYTble MHOXecTBa. CTpyKTypa 3aMKHYTHIX MHOKECTB Ha BEILIECTBEHHOE
npsiMoii. KaHTOpOBO MHOK€CTBO, TOUKH IIEPBOTO U BTOPOI'O POJOB, UX MOIIHOCTH.

/. IlomHOe MeTpHYECKOe MHPOCTPAHCTBO. R}, C[a,b] , |, . IIpumMep HEMOIHOrO METPUYECKOro

npocTtpaHncTBa. Teopema o BIOkKeHHbIX mapax. Jlemma o momHoTe moanpocrpanctsa. Teopema bapa.
8. llomonHeHHe METPUYECKOTrO MPOCTPAaHCTBA. TeopemMa 00 TOMOJHEHUH METPUUYECKOTO
MIPOCTPAHCTBA.

9. Ompenenenue ITUHEWHOrO mpocTpaHcTBa. JIuHEWHas oOoiouka MHOXecTBa. basuc ['amens,
anreOpanyeckasi pa3MEpPHOCTb JIMHEWHOTO MpocTpaHcTBa. DakTOpP-IPOCTPAHCTBO JTUHEHHOTO
MPOCTPAHCTBA 110 €r0 MOANPOCTPAHCTBY L/ , KOPA3MEPHOCTh MOMIPOCTPAHCTBA. Jlunetinbie

(YHKIIMOHAJIBI, KOPa3MEPHOCTD A1pa ker f -

10. Beinmykible MHOECTBA U BBIMYKJIbIe Tena. OIHOPOIHO-BBIMYKIIbIE (PYHKIHMOHANB. DYHKIMOHAT
MunkoBckoro. Teopema Xana-banaxa. OTneauMMocTh BBINYKIBIX MHOXECTB B JIMHEHMHOM
IIPOCTPAHCTBE, KAK CIEACTBUE TeopeMbl XaHa-baHaxa.

11. HopmupoBaHHBIE TPOCTPAHCTBA, OIpeieTieHre HOpMbI. [IprMepsl HOpMUPOBAHHBIX TPOCTPAHCTB.
BbanaxoBo npoctpancTBo. dakTop-npocTpaHCTBa HOPMUPOBAHHOI'O MTPOCTPAHCTBA, HOpMaA B (PaKTOp-
npoctpadcTBe. DaKTOP-MIPOCTPAHCTBO OaHAXOBa MPOCTPAHCTBA, YCIOBHE €0 MOIHOTHI. JIMHEHHbIE
(YHKIMOHAJABI Ha HOPMHPOBAHHBIX NPOCTPAHCTBAX, HOpMa JHHEHHOro (yHKIMOHAJA.
[Iponomxkenne nMHEHHOro (PyHKIMOHAA, 3alaHHOIO Ha MOANPOCTPAHCTBE, HA BCE MPOCTPAHCTBO C
COXpaHEHUEM HOPMBI.

12. ConpspkeHHOE TMPOCTPAHCTBO, MOJTHOTA CONPSHKEHHOTO IPOCTPAHCTBA, BTOPOE CONPSHKEHHOE

IPOCTPAHCTBO, ECTECTBEHHOE OTOOPaXEHUE (E) , IpUMep E = E .

13. EBknuaoBsl npoctpaHcTBa. OpToroHainbHbI 0a3uc. MOIIHOCTE OPTOrOHAIbHOM CHUCTEMBI B
cernapabenbHOM mpocTpaHcTBe. CyllnecTBOBaHME OPTOTOHAJIBHOrO ©0a3uca B cemnapalOelbHOM
npoctpaHcTBe. Teopema Puca-®Oumepa. Kpurepnii €BKINI0BOCTH HOPMHPOBAHHOTO MPOCTPAHCTBA.
I'uns6epToBo mpocTpaHcTBo. Teopema 00 HM30MOPPHOCTH BcexX cenmapadenbHBIX T'HIBOEPTOBBIX
IIPOCTPAHCTB.

14. CBsi3p OrpaHUYEHHOCTH U HENIPEPHIBHOCTH JIMHEHHOIO oneparopa. Pe301pBEHTHOE MHOXKECTBO,
CHEeKTp omneparopa. Pe3onabBeHTa oneparopa, MOHATHS TOYEYHOT'O CIIEKTPa U HETPEPHIBHOTO CIIEKTPA.
CrniekTpanbHblil paguyc onepaTopa.

15. Kommnaktaele omepaTopbl. CamocomnpsbkeHHbIe omepatopsl. Teopema ['mnnOepra-llImunra.
[lonoxurenpHple ONEPATOPBI, KBAAPATHBIN KOPEHb U3 IOJOKUTENBHOIO oneparopa. CrnekTpaiabHOe
pa3yIoKEHUE CaMOCOIPSKEHHOro oreparopa. Teopema bpayspa. [IpuHIHIN HENMOIBMKHOM TOYKH
[Taynepa.

16. Konbio MHOKeCTB. MUHMMAaNbHOE KOJBIO Ui CUCTEMbI MHOKECTB. [10JyKONBIIO MHOXKECTB.
Komnb1o, mopokJeHHOE MONYKOJBIIOM. ¢ - airedpa u & - xKonbio. HenmpuBonumasi o - anrebpa 1o
OTHOLICHHIO K CHCTEME MHOXeCTB. MuUHUMalbHas HempuBoauMmas o - anrebpa. bopeneBckoe
MHO’KECTBO.

17. Onpenenenue mepol. [IpogomkeHue Mepbl ¢ MOMYKOJbIIa Ha KOJIbIO. JIeberoBo mpoaoimkeHne
mepsl. [Ipumep Hensmepumoro no Jlebery MHOXKeCTBa, MHOXKECTBO Buranu.

18. IlpoctpancTtBo ¢ Mepoit. M3mepumbie dynknuu. MaTerpan JleGera mms mpocThIXx (YyHKIIHM,
uHTerpanbHas cymma JleOera. CBsizb M3MEPUMOCTH (DYHKIMM C CYIIECTBOBAHHUEM PAaBHOMEPHO



CXOJIAIIEHC K HEW MOCIIenoBaTeIbHOCTH TpocThiX (yHkmil. MuTerpan Jlebera. Csizp Mexmy
uHTerpanamu Jlebera u Pumana.

19. ®yHKIIMU ¢ OrpaHUYEHHBIM U3MeHeHneM. [Ipon3BoaHas HeonpeneaeHHoro naTerpaia Jlebera u
BOCCTaHOBJEHHE (YHKIMM 1O €€ TMPOU3BOJAHOM, AMCKpPETHAas, aOCONIOTHO HENpephlBHAS H
CUHTYJISIpHAs KOMIIOHEHTHI.

20. duddepenunan dpeme. Juddepennman ['aro. Murerpan, obobmennas ¢opmyna Heiorona-
Jlerionuna. ®opmyna Teinopa.

21. Teopema o HesBHOW @Qynkuun. KacarenbHoe wMHOroo0Opasme, Tteopema JlocTtepHuka.
HeoOxoaumoe u goctaToyHoe ycinoBue dkcTpemyma (pyHkunonana. O6061menHsii Meron HeroToHa.

Kputepuu onienuBanus

3a OTBET Ha KOHTPOJIbHBINA BOMPOC CTYIEHT noiy4aet ot 0 10 4 6ayioB, 3a mepBoe M BTOPOE 3a/1aHUE
— o1 0 nmo 3 6amioB B 3aBHCHUMOCTH OT IMOJHOTHI MPEACTAaBIEHHOIO OTBeTa pelieHus. Mrorosas
CyMMa U OIIpEeAEIsAeT OLEHKY.

5. Meroanueckue MaTepHaJibl, ONpeeJsAONIAe TMPoUeIypPbl OleHMBAHUS 3HAHWH, yYMEHUH,
HABBIKOB M (UJIM) ONBITA JAeATEJIbHOCTH

Bo Bpems mpoBeneHHs 3K3aMeHa OOYYalOIIMECS MOTYT TIOJIb30BATHCS MPOrPAMMOMN JMCIUILIHHBL.
[Ipu npoBeaeHnH yCTHOTO 3K3aMeHa o0yuarouiemycs rnpeaocTanisercd 1 yac Ha noaroTosky. Onpoc
o0ydJaronierocsi Mo OWJIeTy Ha YCTHOM 3K3aMEHE HE JIOJDKEH IPEBBIIIATh JBYX aCTPOHOMHYECKUX
9acoB.



