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IO ICHHTEJ/IBHAA 3AITHUCKA

IIporpaMma BCTYNHUTEIBHOIO MCIBITAHHMS COCTaBIE€HAa B COOTBET-
CTBHH C TpeOOBaHMAMH (peaepaIbHOr0 TOCYIapCTBEHHOTO 00pa30BaTenbHO-
ro cragapra P® no npopunbHON MaTreMaTHKe, HPEeNbSIBISIEMbIMH K BbI-
ITyCKHUKaM CPETHHUX 00Ie00pa30BaTENbHBIX YUPEIKICHHUH.

1. IPOTPAMMA BCTYHUTEJBHOI'O UCIIBITAHUSA

I. OCHOBHBIE MATEMATHYECKHUE IIOHATUA U
PAKTBI

APUOMETUKA, AJITEBPA U HAUYAJIA AHAJI3A

1. Harypamnenusie uucna (1 ). [IpocTsie u coctaBHEBIC ymcha. JlenuTens,
kpatHoe. HanGomnpmmii o0muii enuTens, HaMMEHbIIee 001Iee KpaTHOE.

2. Tlpusnaku menmmmoctd Ha 2, 3, 5,9, 10.

3. Uensie uncna ([ ). Paumonansubie uncna (L ), ux cliokeHue, BbI-
YHTaHUE, yMHOKEHHE U JiesieHne. CpaBHEHUE pallMOHAIbHBIX YHCEI.

4. ]leiictBurenbHble yucna ([ ), UX mpeacTaBieHUe B BUIE ACCATUIHBIX
JpOOeHi.

5. HM3ob6paxeHue yncen Ha npsiMoil. Moayib (aGCcomoTHas BEJIMYHHA)
JEHCTBUTENHHOTO YNCIIA, €T0 TEOMETPHUYCCKUN CMBICII.

6. Uucnosble BhIpakeHUs. BuipaxkeHus ¢ nepeMeHHBIMH. DopMyItbl
COKpAIIEHHOTO YMHOEHHUSL.

7. CremneHb ¢ HaTypaJbHBIM M palMOHAJILHBIM ITOKa3areseM. Apud-
METHYECKUH KOPEHb.

8. Jlorapu¢msl, MX CBOHCTBA.

9. OpHOYJIEH U MHOTOYJICH.

10. MHorounieH ¢ ofHO# nepemeHHOW. KopeHb MHOroYeHa Ha NpHU-
Mepe KBaJpaTHOTO TPEXUICHA.

11. Tlonusitue dynkpm. Crocobs! 3amanust ¢pyHknuu. O0IacTh ompe-
neneHust. MHOXKECTBO 3HAYEHUH () YHKITHH.

12. I'paduk ¢dyHkuun. Bospactanue u yObiBaHME (GYHKIHH; HEPHO-
JUYHOCTB, YETHOCTh, HEYETHOCTb.

13. ocraTouHoe ycioBue Bo3pacTaHus (yObIBaHMs) (YHKIUM Ha
npoMexytke. [lonsitue sxcrpemyma pynkunu. Heodxonumoe ycinoBue Kc-
Tpemyma QyHkunu (Teopema ®depma). JlocTaTouHOE YCIOBHE 3KCTPEMyMa.
HawuGonbiiee 1 HanMeHblee 3HaUeHHE QYHKIIMU HA IPOMEXKYTKE.

14. Onpenenenne W OCHOBHBIE CBOWCTBA (YHKIMA: JTUHEHHON

y=ax+b, keagparnunoii y =ax’+bx+c, crenennoit y=ax" (nell),

y=k/Xx, mnokasarensHoii Yy=a* (a>0,a=1), norapudpmuueckoi
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y=Ilog,x (a>0,a=1), tpuroHomerpuueckux QyHKUmit Yy =SinX,

y=C0SX, Y=1tgX, y=cCtgX, apu)MeTn4ecKoro KOpHs Yy = Ux.

15. VpaBuenue. Kopun ypauenus. IloHsTHe 0 paBHOCHIIBHBIX ypaB-
HEHUSIX.

16. HepaBencrsa. Pemenns HepaBeHcTBa. [loHATHE O paBHOCHMIIBHBIX
HEepaBEHCTBaX.

17. Cucrema ypaBHEHHI U HEPaBEHCTB. PelIeHns CHCTEMBI.

18. Apudmerndeckas u reomeTpuieckas nporpeccun. @opmymna N -ro
YJieHa U CYMMBI IEPBBIX N WIEHOB apudmMeTHyeckoii nporpeccun. Gopmy-
Ja N -TO WIEHa ¥ CyMMBI IEPBBIX N WICHOB T'€OMETPHUUECKOM MPOTrPECCHH.

19. CuHyc ¥ KOCHHYC CYMMBI M Pa3HOCTH JBYX apryMEHTOB ((OPMYJIBI).

20. IlpeoGpa3oBanre B  MOpoM3BeAeHHE CyMM  SINXxsiny,
Sinx+Cosy, COSX*Cosy.

21. Onpenenenue npousBoHoil. Ee ¢usuyeckuil U reoMeTpuyecKkuit
CMBICIL.

22. IlpousBonHble GyHKOMA Y =SiNX, Yy=C0SX, y=tgx, y=ctgx,
y=a*, y=x".

T'EOMETPUA

1. Ilpsmas, myd, OTPE3OK, JOMaHas; JJIMHA OTpe3Ka. YTOJI, BEIMUYMHA
yria. BepTukanasHble 1 cMexHBIE YTIbl. OKpyXHOCTB, KpyT. [lapannensHsie
NIpsIMBIE.

2. Tlpumeps! npeobpasoBanus Guryp, Buasl cuMmmerpuu. [Ipeodpaso-
BaHUS 10100 U €r0 CBOMCTBA.

3. Bekropsl. Onepaiu HaJ| BEKTOPaMH.

4. MHOTOYTONbHHUK, €r0 BEPIINHBI, CTOPOHBI, AUarOHAJIH.

5. Tpeyrompuuk. Ero menuana, Ouccekrpuca, BbicoTa. Buapl Tpe-
yronbHUKOB. COOTHOIICHHSI MEXAY CTOPOHAMH M YIIaMH HPSMOYTOJIEHOTO
TpeyroJbHUKA.

6. UeTblpexyroibHUK: TNapajuiesiorpaMM, NPSIMOYTOJIBHHK, pOMO,
KBajlpar, Tparenus.

7. OxpyxHOCTb U Kpyr. LleHTp, Xopna, quamerp, pajguyc, Kacarelb-
Hast K OKpyxHocTH. [{yra okpyxHocTH. CeKTop.

8. HeHTpaHBHBIe 1 BIIMCAHHBIC YTJIbI.

9. ®opmyJbl IUIOLIAJM: TPEYroJbHUKA, MPSMOYTOJbHHUKA, Mapajuie-
Jorpamma, poMm0a, KBajpara, Tpareiun.

10. lnvHa OKPY)KHOCTH M JJIMHA yI'M OKPY)XXHOCTH. PanuaHHas mepa
yria. [T1omans kpyra u miomaas CEeKTopa.

11. TTomoOwue. ITomoOHbIe Guryphbl. OTHOIICHKE TUTOMAEH TOTOOHBIX
uryp.



12.
13.
14.
15.

[Inockocts. [TapanienbHble U NEPECEKAIOLIUECS TUIOCKOCTH.
[TapaynenbHOCTD NPSIMOM U IJIOCKOCTH.

Yron npsMoil ¢ MI0CKOCThIO. IleprneHanKysp K IIOCKOCTH.
JByrpanssle yrisl. JIMHEeWHbIN yron aByrpaHHoro yria. Ilepnen-

JUKYJISIPHOCTD IBYX IIOCKOCTEH.

16.

MHuororpanauky. VX BeplMHBI, IpaHu, auaroHanu. llpsmas u

HaKJIOHHasA MPU3MBbI;, MUPaAMUABIL. HpaBI/IJ'II)HaH IpusMa 1 npaBujibHas nvpa-
MHJaa. Hapannenennne,um, X BUIBI.

17.

@urypsl BparieHus: IWIMHAP, KOHYC, cdepa, map. Llentp, aua-

MeTp, paauyc cdepsl u mapa. [lnockocts, kacatenbHas K chepe.

18.
19.
20.
21,
22,
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dopmyra mIomaaAn MOBEPXHOCTH U 00beMa MPU3MBI.
dopmyrna 0N MOBEPXHOCTH U 00beMa MUPaMUIbL.
@dopmyrna mIomaan MOBEPXHOCTH M 00beMa IMIIHHIPA.
dopmyrna mIomaan MOBEpXHOCTH B 00beMa KOHYca.
®opmynsl omaay chepsl 1 00beMa Imapa.

I1. OCHOBHBIE ®OPMYJIbl U TEOPEMBbI
AJITEBPA 1 HAYAJTA AHAJIU3A

CaoticTBa QpyHKIMK Y =axX+b u ee rpaduk.

CaoiictBa Gpyukimu Yy =K/ X u ee rpaduk.

CaoiicTBa hynkmum y = ax’ +bx+C u ee rpadux.

DopMyIibl KOpHEW KBaJpaTHOTO TPEXUJIEHA.

PasnojxeHne KBaApaTHOTO TPEXUICHA HA JTMHEHHBIC MHOKUTEIH.
CBoiicTBa YHCIIOBBIX HEPABEHCTB.

Jlorapudm npousBeaeHus, CTENIEHN, YaCTHOTO.

Onpenenenvie U cBoiicTBa QyHKIMIA Y =SiN X, Y = COS X ¥ UX rpaduKu.

Ompenenenue u cBoiicTBa GyHKIMH Y =1g X U ee rpaduk.

. OnpenencHuie U cBoiicTBa GyHKIMU Y = Ctg X U ee rpaduk.
. Pemenue ypasuenuii Buga Sinx=a, cosx=a, tgx=a, ctgx=a.

. ©OpMyIIbI TPUBEICHHS.
13.

3aBHCHMOCTH MEXAY TPUTOHOMETPHUUECKUMH (PYHKIIUSMHU OJHOTO

1 TOTO € apryMeHTa.

14.
15.

1.
2.
3.

Tpuronomerprudeckre QyHKIIUN JBOWHOTO apTyMEHTA.
[Ipon3BonHast CyMMBI IBYX (DyHKIIUH.

I'EOMETPUA

CBoiicTBa paBHOOEIPEHHOTO TPEYTOIBHUKA.
CBoiicTBa TOYEK, paBHOYIAJICHHBIX OT KOHIIOB OTPE3Ka.
IIpu3Haky napasuieIbHOCTU IPSIMBIX.



4. Cymma yrioB TpeyroiabHHKa. CyMMa BHEIIHHX YTIIOB BBITYKIIOTO
MHOTOYTOJIbHHKA.
5. Tlpu3Haku mapajurenorpaMma.
OKpy’KHOCTB, OTIMCaHHAsI OKOJIO TPEYTOJIbHHKA.
OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK.
KacarenbHast K OKpy>KHOCTH U €€ CBOMCTBA.
W3mepenue yria, BIUCAHHOTO B OKPY)KHOCTb.
0. ITpusHaku Mo100MSI TPEYTrOJILHHUKA.
11. Teopema IMudaropa.
12. ®opmysl TonIaeH napauieaorpaMma, TpeyroJibHAKa, TPACIIHH.
13. ®opmyna paccTOSHUS MEXAY IBYMS TOYKaMH TJIOCKOCTH.
14. YpaBHeHUE OKPYKHOCTH.
15. INpu3Hak napayuIebHOCTH MPSIMOM U INTOCKOCTH.
16. Ipu3HaK mapayuIebHOCTH TIOCKOCTEH.
17. Teopema HnepHeHIUKYIIPHOCTH MPIMON M TUNIOCKOCTH.
18. IlepneHANKYISAPHOCTD ABYX IIIOCKOCTEH.
19. Teopembl 0 HapasIeTbHOCTH U IIEPIICHIUKYIIIPHOCTH JIBYX TIOCKOCTEH.
20. Teopema o Tpex MepIEHAUKYISIPax.

Hooo~Ne

I11. OCHOBHBIE YMEHUS U HABBIKA
DK3aMEHYIOIIUNACS JOHKEH YMETh:

1. TlpomsBomuth apudmMeTHdecKue NSHCTBHSA HaJ YHCIAMH, 3aIaH-
HBIMH B BHJIE JIECATUYHBIX M OOBIKHOBEHHBIX ApOOEH; ¢ TpedyeMoii TouHO-
CTBIO OKPYIIIATh JAHHBIE YUCIIA U PE3YyIbTaThl BEIYUCICHHUN; MOJIb30BATHCS
KaJbKYJIATOPOM WJIH TaOJIUIIaMU IS TPOM3BOJICTBA BEIYUCIICHUI.

2. TIpoBoauTb TOXAECTBEHHbIE MPE0OPA30BaHKsI MHOTOWIECHOB, JPO-
Oeil, copep)alMX NEepeMEHHbIC; BBIPAKEHHH, COAEP)KAIUX CTENECHHBIE,
MoKa3aTeJbHbIe, Jorapu(pMUIecKkue 1 TPUrOHOMETpHYeCcKHe (QyHKIINN.

3. Crpouth rpaduku JMHEHHOMN, KBaAPaTUUHOM, CTENICHHOH, MOKa3a-
TEJILHOM, JIOrapupMUUECKONH U TPUTOHOMETPHYECKOH (QYHKIHH.

4. Pemarb ypaBHEHUs IIEPBOH U BTOPOH CTENEHH, ypaBHEHUS U HEpa-
BEHCTBA, IPUBOAAIINECS K HUM; PEIIaTh CUCTEMbl YPAaBHEHUIN U HEPABEHCTB
IepBOil U BTOPOH cTeneHu U mpuBopsiuecs K HuM. Crona, B 4aCTHOCTH,
OTHOCSTCSI NMPOCTEHIINE ypaBHEHUS M HEPABEHCTBA, COAEPKAILUE CTEMEH-
HBIE, IOKA3aTeJbHbIE, JJOTapU(MHUUECKUE U TPUTOHOMETPUIECKUE (QYHKIIIH.

5. PemaTh 3a1a4un Ha COCTaBJIEHHE YPaBHEHHUI U CUCTEM YpaBHEHUH.

6. HM3o0paxarh reomerpuieckie GUrypbl Ha YepTexe U MPOU3BOUTH
MIPOCTEUIINE TIOCTPOCHNUS Ha TUIOCKOCTH.

7. Vcmomp30BaTh T€OMETPHUYECKHE MPEACTABICHHUS MIPH PEIICHNH ajl-
reOpandecKkux 3aaad, a MeTo/ia auredpsl U TPUTOHOMETPUH — MIPH PEeIICHUN
TeOMETPUYECKUX 3a7a4.



8. IIpom3BoanTh HA IUIOCKOCTH OIIEPAIMU HAJ BEKTOPaMH (CIIOKECHHUE
U BBIYUTAHHE BEKTOPOB, YMHOXKCHHE BEKTOpAa Ha UHCIJIO) M IOJH30BATHCS
CBOMCTBaMHU 3TUX ONEPALMN.

9. Tlonp30BaTbCsi MOHATHEM NMPOU3BOAHONW IPH HCCIEIOBAaHUN (QYHK-
nuii Ha Bo3pactanue (yOBIBaHHE), HA SKCTPEMYMBI H TIPU TIOCTPOCHUH Tpa-
¢uKoB QyHKITHIA.

CnHCOK peKoOMeH/1yeMOoii JINTepaTyphbl

1. Mopokosuu, A. I Anrebpa. 9 xacc. YueOHUK 11 00meobpa3oBa-
TeNbHBIX yupesknenuit. / A. I. Mopoxosuu, I1. B. Cemenos u dp. — M. : TIpo-
ceemenue, 2018, — 368 c.

2. Mopokosuu, A. I Anrebpa m Hadanma aHamm3a. 10-11 ximaccer
VYuebnuk. B 2-x uactax. basoBeiit ypoBenb [/ A. . Mopokosuu,
B. II. Cemenos. — M. : Muemo3suna, 2017. — 719 c.

3. Mepsnax, A.I. Anrebpa W Havaja MAaTEMATHYCCKOTO aHajM3a |
yuebnuk qist 10 kmacca. basoselit yposens / A. I Mepsaax, /. A. Homupos-
ckuti u 0p.;nod ped B. E. [Todoavckozo — M. : Benrtana-I'pad, 2019. — 368 c.

4. Mepsusix, A.I'. Anrebpa W Hayaja MaTEMaTHYECKOrO aHAIM3a :
yuebnuk st 11 kmacca. basoseiit yposens / A. I Mepsnax, /. A. Homupos-
ckuti u 0p.;noo peo B. E. [lodonvckozo — M. : Berrana-I'pag, 2019. — 288 c.

5. T'eomempus. 7-9 xkn. :yued. mns oOmeoOpa3oBaT. OpraHM3AIMN C
mpwiI. Ha 3MekTpoH. Hocutene / JI C. Amanacan, B. @. bymysos, C. b. Ka-
domyes u dp. — M. : Tlpocsemenne, 2014. — 382 c.

6. Mamemamuka : ancebpa u navana ananusa, zeomempus. I eomem-
pus 10-11 knaccer : yueb. amns obieoOpa3oBaT. opraHu3aiuii : 0a30BbIA U
yray6u. yposau / JI. C. Amanacsin u op. — M. : Ilpoceemenne, 2019. — 287 c.

7. Tkauyk, B. B. Matemaruka — aburypuenty. / B. B. Tkauyx. — M. :
MITHMO, 2007. - 976 c.

2. IOPAIOK U ®OPMA ITPOBEJIEHUS
BCTYIIMTEJBHOI'O UCIIBITAHUS

1. BerynurensHoe uCHbITaHWE MO NMPOQMILHOM MaTeMaTHKE MOXKET
IIPOBOJUTHCS B OJHOM U3 ABYX BapUAHTOB!

— OYHO, B TUCBMEHHOH (opMe;

— YZIaJIeHHO, C MMPUMEHEHHEM JHCTaHIMOHHBIX 00pa30BaTEeNIbHBIX TEX-
HOJIOTHH.

BerynurensHoe ucnblTaHnue 10 NPOGMIBHON MaTeMaTHKE POBOIUTCS
B (hopme TecTa.

2. BerynuTensHOE WCHBITAHWE MPOBOIUTCS NMPUEMHOM KOMHCCHEH IO
MarepuainaM, NOATOTOBIEHHBIM IIPeNCeaTeNIeM IPEAMETHON KOMUCCUH 10
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MpoMIEHON MaTeMaTHKe.

3. Tect MOXKeT OBITh OTKPHITEIM (0€3 BapHAHTOB OTBETOB), 3aKPHITHIM
(c BapuaHTaMH OTBETOB), MOXET OJHOBPEMEHHO BKJIIOUYATh KaK 3aJaHUS B
BHUJIE 3aKPBITOTO, TAK U OTKPHITOIO TECTOB.

4. Tect nomwkeH BKio4ath He Oonee 20 3amanumii. B Tect moryT OBITH
BKITIOYCHBI 33/IaHUS C PA3IMIHON MaKCHMAJIBHOU OIEHKON. 3a IPaBIITBHBII
OTBET aOWUTYPHEHT TOJIydaeT MaKCHMalbHOE KonndecTBo OamnoB (4, 5, 6
i 7), 3a HeNPaBWIbHBIA — MUHMMalIbHOE KonuuecTBo OasmoB (0). Cpenun
OTBETOB 3aKPBITOrO TECTa JOJDKEH OBITh IPEAyCMOTPEH POBHO OJUH Ipa-
BWJIBHBIHM U TOYHBIA OTBET, CYUTAIOIIHUIICS IPH MPOBEPKE ATATOHHBIM.

5. 3amaHus, BKIIOYaeMbIe B TECT, HE JIOJDKHBI TpeOOBaTh OT abUTypH-
€HTOB 3HAHHH, BHIXO/SIIUX 32 PAMKH IPOTPaMMbl 10 PodUIIbHOI MaTeMa-
Ttuke Ui noctynaomux B UI'TTY um. U.A. Skosnesa.

6. DK3aMeHaIoHHas olleHKa adbutypueHTa B 100-0amipHOM mIKaie 1mo-
JydaeTcss CyMMHpPOBAHHEM OallIoB, COOTBETCTBYIOIIMX IPABWIBHO pEIICH-
HBIM UM 3aJaHUsM.

7. Jlis MOATOTOBKM K BCTYNHTEIBHOMY HCIIBITAHUIO MO MPO(IIBHOM
MaTeMaTHKe PEKOMEHAYETCsl JIUTepaTypa, yKa3aHHas B IEpeYHE YIEeOHBIX
U3JIaHUN.

8. [IpoIOIKUTENEHOCTD BCTYIUTEIBHOTO MCIBITAHUS — BPEMsl, IPeo-
CTaBJICHHOE a0UTYPUCHTY Ha BBIMOJHCHHE 3a1anuil — 180 MUHYT.

C‘-II/ITaeTCSI, 4qTo a6I/ITypI/IeHT caaJl BCTYIIUTECIbHOC UCHBITAHUE C I10-
JIOKUTETHFHON OIIEHKOM, €CJi OH HaOpas He MeHble, 4eM 39 GaioB.

3. MIPOBHBIN TECT

B 3aganusx Nel — Nel7 BnumuTe npaBu/ibHbIA OTBET.
27.7_-03
Nel. Vnpocrure Boipakenne 10X™" © 2x

OTBerT:
1

Ne2. Borunciure 6 —6 - 85
OTBerT:

9
X

4
4

2
X
Ne3. Vmpocture BelpakeHHe

OTBerT:

| 9
Ned. Boruuciure 2%
OTBerT:

Ne5. Haiinure npoussoanyto pynkuuu Y =SIiNX —7X+ 3



OrtBer:

Ne6. Haiinmre 3mauenme Bepakenus — 20c0s2X, ecin
sinx=-0,8

OrBer:

Ne7. B rtpeyromsunke ABC yron C pasen 90°, BC=15
em, tgA = 0.75 . Haitaure AC

Ortser:
Ne8. Ha npsimoii AB B3sita Touka M. JIya MD — Ouccekrpuca yr-

na CMB. H3BectHo, uto yron AMC =104° . Haiimmre yron CMD.

C
iﬂ
OTtBerT:

A M B

. 3 3
Ne9. Haiiyute 3nauenue seipaxenus | — 0,5 + Z : 1§

OTtBer:

Nel0. ITmomans pomba paBHa 6. OnHA U3 €ro QUAaroHaNeH paBHA
6. Haligure npyryro quaroHalib

OTBerT:

2
Nell.Pemute ypasuenne (X—06)° =—24X. Ecmu ypasuenue
UMEET /IBa KOPHs, TO B OTBETE YKAKUTE OOJIBIIHI U3 HUX.

Otsert:

Nel2. Haiinure KopeHb ypaBHEHHUS Iog X7181 =2
Otsert:

Nel3. Pemmre ypaBHeHHE |ng (7+6x) = |ng(7 —-6X)+2
Otsert:

Nel4. Pemmre ypapuenne 9' % = 81%
OrtBer:

Nel5. Pemmre ypasrenne 2cos2X—1=0
Otsert:

1-x)(x+3
Nel6. Pemute HepaBeHCTBO M >0
2Xx—3
OrtBer:
Nel7. Haiinure Y — X, eciu (X;Y) - pelieHHe CHCTEMBI ypaBHe-
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X+4y=-7,
3x+y=1

OTtBerT:

HUH

st 3anmcu pemenus 3aaay Nel8-Ne20 ucnosb3yiite 000poT-
HYIO0 CTOPOHY.
Ne18. Beruncimure 25in15° cos15°.

Nel9. MoropHas JIofKa IpoIUIa MPOTHB T€UCHHUA pekd 99 km u
BEPHYJIACh B MYHKT OTHPABJICHHS, 3aTPaTHB Ha OOpaTHBIN IyTh Ha 2 Yaca
MeHble. Haliaure cKOpocTs TEUSHHMS, €CIT CKOPOCTh JIOAKH B HEMOIBHIK-
HOU Boje paBHa 10 km/4.

Ne20. Croponsl napanienorpamma pasHel 22 u 44. Bricora, omny-
IIEHHas Ha MIEPBYIO U3 3TUX CTOPOH, paBHa 33. Haiinute BBICOTY, ONMyIIeH-
HYIO Ha BTOPYIO CTOPOHY TapajieorpaMma

ABTOD:

KaHAUIAT (PU3UKO-MAaTEMaTHICCKUX HAYK,

JIOLIEHT Hukonosa E. H.
CornacoBaHO:

3aB. kadeapoit MaTeMaTUKU U QUBUKH Pri6axosa T. U.

Hexan OMO Edpemor B. T



