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BerynurensHoe MCTbITaHHE 1O SKOHOMHYECKOM MaTeMaTHKe HalpaBieHO Ha BBISBICHHE y a0u-
TYpUEHTOB, HIMEIOLINX CpeaHee MpodeccHoHaIbHOEe 00pa30oBaHue, YPOBHS Pa3BUTHS JIOTUYECKOTO MBIII-
JICHUS, AITOPUTMHUYECKON KYJIbTYpPbI, IPOCTPAHCTBEHHOTO BOOOPAKEHUS, MATEMATUYECKOTO MBIILICHUS
Y KOMIIETCHLUH, MOTBEPKIAIOIINX CIIOCOOHOCTh a0UTypHEHTa MPUMEHATh MaTeMAaTUYECKUN anmapar B
Oyayuieil npodeccuoHaNbHON AESITENbHOCTH, HEOOXOJUMBIX JJIsi TOJY4YEHHUsS BBICHIETO OOpa30BaHUS B
CI'VI'uT mno HampaBieHHSM IOATOTOBKH, BXOJSAIIMM B YKPYIHEHHYIO TPYIIy CIELMAIBHOCTEH U
HanpasieHui noarotoBku 38.00.00 DxoHOMUKA U yIpaBJIEHUE.

[TporpaMMa BCTYNUTENBHOIO UCIBITAHUS 110 YKOHOMUYECKOM MaTeMaTHKE COCTaBJIEHA B COOTBET-
CTBUHU C HAampaBlIeHHOCTHIO (MpoduiieM) oOpa3oBaTeNbHBIX MPOrPaMM CPETHETO MPOQPECCHOHAIBHOTIO
00pa3oBaHMs MO CHEIHATBHOCTSIM, BXOSIIMM B YKPYIHEHHYIO TPYIITY CIIEHUAIBHOCTEH 1 HAarpaBlIeHUH
noarotoBku 38.00.00 DxoHOMMKA U YIpaBJICHHUE, POJACTBEHHBIX MporpaMMmaM OakaidaBpuaTa, Ha oOyde-
HUE 110 KOTOPBIM OCYLIECTBIIAETCS IPUEM.

IIpoBepsieMble 3J1eMEHTBI CO/IePKAHUS
1. Anre6pa
1.1. Teopust npoueHra
1.1.1. HaxoxkneHue 4acTu OT YHCIIa, YUCIIA MO €r0 YacTH
1.1.2. TIpocTble 1 CIOKHBIE TPOIEHTHI.
1.2. OCHOBBI TPUTOHOMETPUH
1.2.1. CuHyc, KOCHHYC, TAaHT€HC, KOTAHTE€HC MPOU3BOJIBHOTO yTJIa
1.2.2. Paguannas mepa yria
1.2.3. CuHyc, KOCHHYC, TAHTE€HC U KOTAaHTE€HC YUCIIa
1.2.4. OcHOBHBIC TPUTOHOMETPUYECKHE TOXKISCTBA
1.2.5. ®opmynbl npuBeIeHUS
1.2.6. CuHyc, KOCUHYC U TAHI'€HC CYMMbI U Pa3HOCTH JIByX YIJIOB
1.2.7. CuHyC 1 KOCHHYC JBOWHOTO yTiia
1.3. YpaBHeHUs U HEpABEHCTBA
1.3.1. KBanmparHble ypaBHEHHUSI U HEPABEHCTBA
1.3.2. PanumoHanbHble ypaBHEHUs U HEPABEHCTBA, METOJl MHTEPBAJIOB
1.3.3. UppanmonaibHbie ypaBHEHUSI U HEPABEHCTBA
1.3.4. TpuroHomeTpuyeckue ypaBHEHHs U HEpPaBEHCTBA
1.3.5. Tloka3aTenpHbIe YpaBHEHUS 1 HEPABEHCTBA
1.3.6. Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA
1.3.7. PaBHOCWJIBHOCTH YPaBHECHHI, CUCTEM YPaBHCHU U HEPABCHCTB
1.3.8. IIpocteiinme cucTreMbl ypaBHEHUI U HEPABEHCTB C JIByMsI HEU3BECTHBIMU
1.3.9. OcHoBHbIE PUEMBI PEIICHHS] CUCTEM YpaBHEHHIA: MMOJICTAaHOBKA, alreOpandeckoe CIoxKe-
HUE, BBEJICHUE HOBBIX NIEPEMEHHBIX
1.3.10. Hcnonb30BaHue CBOMCTB U rpaduKoB (YYHKIMIA NPH pEIICHUN YpaBHEHHI 1 HEPABEHCTB
1.3.11. H3o0paxkeHHe Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pEIIeHUI ypaBHEHMH U Hepa-
BEHCTB C JIByMSI TIEPEMEHHBIMH U X CHCTEM
1.3.12. TlpumeHeHHE MaTeMaTHYECKUX METOOB /ISl PEIIEHUS COAEPIKATEIbHBIX IKOHOMHYECKUX
3agad. MIHTEpripeTanus pe3ynprara, y9€éT pealbHbIX OTpaHUICHUI
1.4. Jluneiinas anrebpa
14.1. Marpunsl. JleiicTBus ¢ MaTpumamu. DJeMEeHTapHbIe TTpeoOpa3oBaHus maTpuil. PereHue
HSKOHOMHYECKHUX 33]a4 C IPUMEHEHHUEM MaTPUYHOTO armnapara.
1.4.2. Omnpenenurenn. CBOWCTBA ONpeneauTeNicii. Beauciienne onpeaenuTelieil BTOporo u Tpe-
THEro MOPSIJIKOB.
1.4.3. CucreMbl TUHCHHBIX YpaBHCHHH. PerneHne cucteM JTMHEHHBIX ypaBHEHH MetoaoM Kpa-
Mepa.
2. MareMaTruecKuii aHam3
2.1. Omnpenenenue u rpauk GyHKIIHA
2.1.1. ®yskums, o0NacTh onpeaeneHus GyHKIHNA
2.1.2. MHOXeCTBO 3HAaYeHUI QPYyHKINH
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2.1.3. TI'padux ¢pynkumu. [Ipumepsl GyHKIIMOHATBHBIX 3aBUCHMOCTEH B pealbHBIX IMpoIeccax U
SBJICHHSIX
2.1.4. OO6parnas ¢yukius. ['paduk obpaTHO# GyHKIIUN
2.2. DneMeHTapHOe UCCie0BaHue (PyHKIHI
2.2.1. MonoToHHOCTh GyHKIIUHU. [IpOMEXKYyTKH BO3pacTaHHS U YObIBAaHUS
2.2.2. YErHOCTH M HEYETHOCTH (PYHKLIUU
2.2.3. lTleprognyHOCTh (PYHKITUN
2.2.4. Orpanu4eHHOCTh PYHKIIUU
2.2.5. Touku 3kcTpemMyMa (JIOKQJIBbHOTO MAaKCUMyMa U MUHUMYMa) () YHKIIUH
2.2.6. HaumGonbliee u HaMeHbIee 3HAYCHUS (PYHKIIUN
2.3. OCHOBHBIC AJIEMEHTapHbBIC (QYHKITMH
2.3.1. Jluneiinas ¢pynkuus, e€ rpadux
2.3.2. ®yHKIWs, ONMKMCHIBAIOIIas 0OpaTHYIO POMOPIIMOHAIIBHYIO 3aBUCUMOCTb, €€ Tpaduk
2.3.3. Kpagparnunas ¢pyHkuus, e€ rpaduk
2.3.4. CreneHHas QyHKIUS ¢ HATypaJbHBIM MOKa3areneM, e€ rpaduk
2.3.5. Tpuronomerpuueckue GpyHKIHH, UX TpaPUKH
2.3.6. IlokazarenbHas QpyHKuUs, €€ rpaduk
2.3.7. Jlorapudpmuueckas pyHkuus, e€ rpapux
2.4. TlpousBogHas
2.4.1. TlonsTue o MpoM3BOIHON (HYHKINHU, TEOMETPUIECCKHUIA CMBICI IPOU3BOTHON
2.4.2. DKOHOMHUYECKHUI CMBICI MPOU3BOAHON, HAX0XKIEHUE CKOPOCTH 3KOHOMUYECKOIO MpOIlec-
ca, 3agaHHOr0 (OpMyJIOH WU rpaduKOM, MPOU3BOAUTEIHLHOCTh TPYAA, MpEAeTbHBIE W3-
TePKKU
2.4.3. YpaBHCHHE KacaTelbHOU K rpaduKy (QYHKIIUU
2.4.4. Tlpou3BoJHBIE CyMMBbI, Pa3HOCTH, IPOU3BEACHHUS, YACTHOTO
2.4.5. TIpou3BOJHBIC OCHOBHBIX 3JI€MEHTAPHBIX (PYHKITUIA
2.4.6. Bropas npou3BoaHAs U €€ SKOHOMUYECKUIA CMBICTT
2.5. UccnenoBanue GyHKIUI
2.5.1. IlpumeneHnue mpoM3BOJHON K UCCIEIOBAHUIO (DYHKIUI U MOCTPOCHHIO TPaPUKOB
2.5.2. Tlpumepsl UCTIOIB30BAHUS MTPOU3BOIHON U HAXOXKJCHHS HAWITYYIIETO PEIICHUS B MPH-
KJIa/IHBIX, B TOM YHCJI€, COLMAIbHO- BKOHOMHUYECKHUX 3a7ayax
2.6. IlepBooOpa3Has u MHTETrpa
2.6.1. TlepBooOpa3Hble 3JI€MEHTAPHBIX (PYHKIUI
2.6.2. Tlpumepsl NpUMEHEHHUSI MHTETpasia B 9KOHOMHKE
3. AHanuTHYecKas TeOMETpHs
3.1. [TnaaumeTpus
3.1.1. TpeyrosbHuK
3.1.2. Tlapamrenorpamm, NpsSMOYTOJIBHHK, POMO, KBagpaT
3.1.3. Tpamenus
3.1.4. OkpyXHOCTB ¥ KpyT
3.1.5. OkpyKHOCTb, BIUCAHHAs B TPEYTOJIbHUK, U OKPY>KHOCTh, OIIMCAaHHAs! OKOJIO TPEYTrOJbHUKA
3.1.6. MuoroyronsHuK. CyMMa YTJIOB BEITYKJIOTO MHOTOYTOJBHHKA
3.1.7. TlpaBuiibHBIE MHOTOYTOJILHUKU. BriricaHHast OKPY>KHOCTh M OINMCAaHHAs OKPY>KHOCThb Ipa-
BUJIBHOTO MHOTOYTOJIbHUKA
3.2. KoopauHaTel U BEKTOPHI
3.2.1. JlexkapTOBBI KOOPIMHATHI HA TUIOCKOCTH U B TIPOCTPAHCTBE
3.2.2. ®opmyna pacCTOSIHUA MEXy ABYMSI TOUKaAMH
3.2.3. Bekrtop, MOIyb BEKTOpa, paBEHCTBO BEKTOPOB; CIOKECHHUE BEKTOPOB U YMHOXKEHHE BEK-
TOpa Ha YHUCIIO
3.2.4. KomnmmHeapHbie BEKTOPHI. Pa3iioskeHne BeKTopa 1o IBYM HEKOJTMHEAPHBIM BEKTOpaM
3.2.5. Kommianapuslie BeKTOpbl. Pa3noxxenue no TpéM HEKOMITJIAHAPHBIM BEKTOPaM
3.2.6. KoopamHaTel BeKTOpa; CKAJIIPHOE MMPOU3BEICHNE BEKTOPOB; YTOJ MEXKIY BEKTOPAMHU
3.2.7. Tlpsmas Ha mockocTH. [TonsipHbIe KOOPAWHATHI.
3.2.8. Kpussie BToporo nopsinka. OxpyxxHocts. Diwaric. [Tapadona. ['umepbona.
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3.2.9. Tlpsimast ¥ TIIOCKOCTH B TPOCTpaHCTBE. B3anMHOE pacronokeHne MmIOCKOCTEN 1 MPSMBIX B
MIPOCTPAHCTBE.
4. DrneMeHTbl KOMOWHATOPUKHU, CTATUCTUKH U TEOPUH BEPOSITHOCTEHN
4.1. DnemMeHTbl KOMOMHATOPHKHU
4.1.1. Tloouep&nHblii 1 OTHOBPEMEHHBIN BEIOOD
4.1.2. ®opmynsl yuciaa COUYETaHUN U nepecTaHoBOK. burnom Hetorona
4.2. DneMeHTHI CTaTUCTUKH
4.2.1. Tabnu4Hoe u rpapuuecKoe NPeACTaBICHNE TaHHBIX
4.2.2. YucnoBble XapaKTEPUCTUKH PSJIOB JaHHBIX
4.3. DneMeHTbI TEOPUH BEPOATHOCTEH
4.3.1. BeposTHOCTH COOBITHIT
4.3.2. llpumepsl UCTIOIB30BAHUS BEPOSITHOCTEN M CTATUCTUKY TPH PEIICHUH MPUKIIAJIHBIX 33124

IIpoBepsiemble yMeHUs1

1. VYMeHue BBHINONHITH BHIYUCICHUS U IPEOOPA3OBAHUS

1.1. BeimonHATe apudpMeTHyecKue NeHCTBUS, coueTass YCTHbIE M NUChbMEHHbIE IPUEMBI; HAXOAUTh
3HA4YCHUsI KOPHS HATYypaJIbHOM CTETIEHH, CTETICHU C PAllMOHAIILHBIM ITOKa3aTelieM, Jorapudpma

1.2. BbIuuCIATh 3HAYEHUS YUCIOBBIX U OYKBEHHBIX BBIPAKEHMH, OCYIIECTBIISISI HEOOXOJUMBbIE MO-
CTaHOBKH U IIPe0Opa30BaHUs

1.3. IIpoBoauTh MO M3BECTHHIM (opMyjiaM U IpaBUiaM IpeoOpa3oBaHUS OYKBEHHBIX BBIPAKEHMH,
BKJTIOYAOIIUX CTETICHH, PaIUKalbl, JOrapu(Mbl 1 TPUTOHOMETPHUUECKUE (PYHKITIH

1.4. YMeTb HaXOAUTh YacTh OT YMCJA, YUCIO 10 €ro YacTH; YMETh MIPUMEHSTh MIPOCTHIC U CIIOKHBIE
IIPOLIEHTHI.

2. YMeHue peliath ypaBHEHUs U HEPABEHCTBA

2.1. Pemarp panmoHanbHBIC, UPPAMOHATBHBIE, TIOKA3aTEIbHbIC, TPUTOHOMETPHUYECKUE U JIOTapH -
MUYECKUE YPABHEHMSI, UX CUCTEMBI

2.2. Pemarp ypaBHEHHsI, MPOCTEHIINE CHCTEMBl YpaBHEHH, MCHOJIb3ysd CBOMCTBA (YHKIHMHA U HX
rpadMKOB; HCIIOJIB30BaTh Il IPUOIMKEHHOTO PEIIEHUs] YPAaBHEHUH 1 HEPABEHCTB IpaduuecKuii
METOJ

2.3. Pemats panmoHanbHble, IOKa3aTelbHbIE U JIOrapu(MUUECKUe HEPAaBEeHCTBA, UX CUCTEMBbI

2.4. BRIOMHATH NEHCTBHS C MaTPULIAMH, YMETh BBIYHCIISITH ONMPEICTUTENN KBaAPATHBIX MAaTPHIL BTO-
pOTo U TPETHETO MOPAJIKOB, YMETh pelIaTh CUCTEMBI IMHEMHBIX YpaBHEHUH MeTo1oM Kpamepa.

3. YMeHwue BBIONHATH NEHCTBUS C PYHKITUIME

3.1. Ompenensath 3HaueHUE (PYHKIMU 10 3HAYEHUIO apryMeHTa MpHU Pa3jInYHbIX crocobax 3aJaHust
(GyHKIIMM; ONKUCHIBATh MO TpauKy MOBEACHHE M CBOWCTBA (PYHKIMM, HAXOAWUTH MO TpapuKy
¢byHKIMN HauOoJIbIlIee U HAUMEHbIIIee 3HaYEeHUs; CTPOUTh Ipa(UKH N3yUeHHBIX (QYHKIIMHA

3.2. Bpraucnare npou3BOIHBIE U TEPBOOOPA3HBIE dJIEMEHTAPHBIX (PYHKITHIA

3.3. HccnenoBath B mpocTeiimux ciydasx (yHKIUM Ha MOHOTOHHOCTb, HAaXOJIUTh HaumOoibllee U
HauMeHbIlIee 3HaYeHUs] PYHKIIUU

4. 'YMeHHeE BBINOJHATH JIEHCTBUS C T€OMETPUUECKUMHU (UTYpaMH, KOOPAUHATAMU U BEKTOPaMHU

4.1. Pemarh miiaHMMETPUYECKHE 33[a4d HA HAXOXKJICHHE I€OMETPUUYECKUX BEJIWYHMH (IJIMH, YIJIOB,
TJI0IIAIeH )

4.2. Pemarp mpocTeiiie CTepeoMEeTpHUECKUE 3aJadll Ha HAaXOXJIEHHE T€OMETPHUYECKHX BEITHYUH
(MH, yrioB, miomaaei, o0bEMOB); MCIIOIB30BATh NMPH PEIICHUH CTEPEOMETPHUECKUX 3a/1ad
IUTaHUMETPUYECKHe (PaKThl U METOAbl aHAIUTUYECKON FeOMETPHUH

4.3. Ormpenenars KOOPIUHATHI TOYKU; MPOBOIAMTH ONEPALMU HAJ| BEKTOPAMH, BBIUUCIATH JJIUHY U
KOOpPJMHATBI BEKTOPA, YIOJl MEXKY BEKTOpaMH

5. YMeHue CTpouTh U UCCIIEN0BATh MPOCTEHIIINE MAaTEMAaTHUYECKUE MOIEIH

5.1. MogenupoBath peajbHble CUTYallUU Ha 3bIKE alreOpbl, COCTABIATh YPaBHEHUS] U HEPABEHCTBA
10 YCJIOBHIO 33J]auy; UCCIIEZ0BAaTh OCTPOCHHbIE MO C UCIIOIb30BaHUEM arrapara anreopsl,
nuddepeHINaTbHOTO U UHTETPAIbHOTO HCUUCIICHUS
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5.2. MojenupoBaTh peajlbHble CUTYallUH Ha SI3bIKE T€OMETPUH, UCCIIE0BATh OCTPOCHHBIE MOJIENH C
UCTOJIb30BAHUEM T€OMETPHUCCKUX MOHITUN U TEOpEM, arrapara JUHEHHOW 1 BEKTOPHOM anred-
PBI; peIIaTh IPAKTUYECKUE 3aJa4H, CBA3AHHbBIE C HAXOKICHUEM F€OMETPUUECKUX BEIIMYUH

5.3. [IpoBonuTh NOKa3aTeNbHBIE PACCY)KICHHS MPH PEUICHUU 33/a4, OLCHWBATh JIOTHUECKYIO Mpa-
BHJIBHOCTB PACCYKJIEHUH, paCIIO3HABAaTh JIOTHYECKU HEKOPPEKTHBIE PACCYKICHUS

5.4. MogenupoBath peajibHble CUTyallMd Ha 3bIKE TEOPUHU BEPOATHOCTEW M CTaTUCTHKH, BHIYUCIIATH
BEPOSATHOCTH COOBITUM, UCIIOIB30BATh METOAbI MATEMATUYECKON CTaTUCTUKU

6. YMeHHe MCHOIB30BaTh NPUOOPETEHHBIC 3HAHHS U HAaBBIKM B MPAKTHYECKOW AEATEIBHOCTH U TOBCE-

JTHEBHOM KU3HU

6.1. AHaiM3UpOBaTh peEaJbHBIC YWCIOBBIC TaHHbIE, MH(OPMAIMIO CTATUCTHYECKOTO XapaKTepa;
OCYILLIECTBIIATh NIPAKTUYECKUE pacyeThl 0 (popMyJiaM; MOJIb30BaThCs OLIEHKON U MPUKUIKON MpH
MIPaKTUYECKHUX pacyeTax

6.2. OnucelBaTh C NOMOIIBIO (PYHKLUH Pa3jIMUHbIE peajlbHble 3aBUCHUMOCTU MEX]y BEJIMYMHAMHU U
MHTEPIPETHPOBATh MX TIpaduKy; U3BJIEKATh MH(POPMAIMIO, MPEACTABICHHYIO B TabIuIax, Ha
auarpammax, rpadukax

6.3. Pemare mnpuxiagHple 3agayd, B TOM 4YHCIE COLMAIBHO-3KOHOMHYECKOTO XapakTepa, Ha
HauOoJIbIINE U HAUMEHBLINE 3HAYCHMs, HA HaXOXKICHNE CKOPOCTU U YCKOPEHUSI 3KOHOMUYECKHUX
IIPOLIECCOB

KpnTeplm OLICHUBAHUSA PE3YJAbTATOB BCTYIIUMTEJIBHOI0 HCITBITAHUS

BerynurensHoe UCIIBITAHNE TI0 YKOHOMUYECKOW MaTeMaTHUKE MTPOBOIUTCS B TUCBMEHHOU (opMe.
[TucbmMeHHas sK3aMeHalMoOHHas paboTa COCTOUT U3 TPEX YacTel, BKIIFOYarouX B ce0s 15 3amanuid.

Yacte 1 comepxut 8 3amanuii 6a30BOro YpoBHS CIOKHOCTH C KpaTKuM oTBeToM. YacTts 2 coxep-
KUT 2 3a/1aHus 0A30BOT0 YPOBHSI CIIOKHOCTH C Pa3BEPHYTHIM OTBETOM. HacTh 3 COAEpkKUT S 3aAaHUIA MO-
BBIIIICHHOTO YPOBHSI CIIOKHOCTH C pa3BEPHYTHIM OTBETOM.

Ha Brimonnenue 3aganuii orsoautcs 2 yaca (120 MuHyT).

basuibl, momy4eHHbIE 32 BBIMOJTHCHHBIC 33/ 1aHUSI, CYMMHPYIOTCS.

MaxkcuMainpHasg onienka 3a 3agaud 1 — 10 cocraBisger 5 6amnos, 3a 3agaun 11 — 15 cocrasmster 10
6aioB. Takum oOpa3zom, MakcuMasbHas orieHka coctapiser 100 6amioB. MakcumanbHasi OlIEHKA 3a 3a-
naun 1 — 8 BBICTaBIISIETCS, €CIIH B MOJIe OTBETOB Ha OJaHKE KOPPEKTHO 3alKCaH BEpHBIA OTBET, 32 HEKOP-
PEKTHOCTD 3aIlTUCH OTBETA OILICHKA CHUYKAETCS, 33 HEBEPHBIA OTBET a0OUTYPUEHT IMOJIy4YaeT HOJIb OAJLIOB.
MaxkcuManbHas olleHKa 3a 3a1a4u 9 — 15 BeIcTaBNseTCS, €CIU B IPEICTABICHHOM PEIIEHUH 00OCHOBAHHO
MOJTydeH BEpHBIM OTBET. Eciu mpu BEpHOM XOJ€ PacCyXIEHUW DPEIICHHE COJEPKHUT HEIOCTaTKU, TO
OIICHKA CHIIKAETCS.

HNHCTpYKIUSA 0 BBINOJHEHUIO NMCbMEHHOI padoThl

ITpu BBINIOJIHEHUH 3aJaHUM MOXHO IOJIb30BAaThCS YEPHOBUKOM. 3allMCH B YEPHOBHUKE HE YUMTBHI-
BalOTCA MPH OLIEHUBAHUU PAaOOTHI.

OtBeTsl K 337aHMsIM | — 8 3anKCHIBAIOTCSA B BUJIE LIETIOTO YHMCIIA UM KOHEYHOHN JNECATUYHON Ipo-
6u. [lomyckaercs 3amuch B BUJE OOBIKHOBEHHOH ApoOu. Yucna TpeOyeTcsi BHECTH B I0OJE€ OTBETOB B
OJ1aHKe OTBETOB.

[Tpu BbImONMHEHUM 3a1aHuil 9 — 15 TpeOGyercss Ha YUCTHIX JUCTaX OJaHKAa OTBETOB MOCTAaBUThH HO-
Mep 3aJlauu, 3anMcaTh pemeHue u oteeT. [locnenoBaTeTbHOCTh BHIIOIHEHUS 3a0aHui 9 — 15 MokeT ObITh
MIPOU3BOJIBHOM.



