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MNOSICHUTEJIBHASA 3AITUCKA

[IporpaMma BCTYIHTENBHOTO HCIBITAHUS COCTaBJICHAa B COOTBET-
CTBHUH C TPeOOBAaHUAMH (eIepaTbHOTO TOCYAaPCTBEHHOTO 00pa30BaTeIbHO-
ro cragaapta P® mo maremaTnke, NpeabsBIEMBIMH K BBIITYCKHUKAM CpeJi-
HUX 0011e00pa30BaTEIBFHBIX YUPEIKIACHHUIH.

1. IPOTPAMMA BCTYIHUTEJBHOI'O UCIIBITAHUSA

|. OCHOBHBIE MATEMATHYECKHE IIOHATHA H ®AKTbI

APUDOMETUKA, AJITEBPA U HAUAJIA AHAJIN3A

1. Harypanenasie uncna (1 ). [IpocTeie u cocTaBHBIC Ymcia. JlennuTens,
kpatHoe. HanbGonbuinii o01uii 1enurenb, HAMMeHbIIee 001Iee KpaTHOE.

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

3. Lenple yucna ([ ). Panponansubie uncna (L ), UX cI0OKEHHUE, BbI-
YUTaHNE, yMHOXKEHHE U JerieHne. CpaBHEHNE pallOHATIBHBIX YHCEI.

4. JletictButenbHble uncia ([ ), MX mpecTaBlIeHNE B BUAE JECATHUHBIX
JpoOeii.

5. H3ob6paxenue yncen Ha npsiMoil. Moayib (aGCcomoTHas BEJIMYHHA)
JEHCTBUTEIHFHOTO YHCIIA, €T0 TEOMETPHUYECKHH CMBICII.

6. Uucnosble BbIpaxkeHUs. BoipaxeHus ¢ nepeMeHHbIMH. DopMyIibl
COKPAIIIEHHOT'O YMHOKECHHUS.

7. CreneHb ¢ HaTypaJbHBIM M pAIMOHAJIBHBIM IOKa3aTeneM. Apud-
METHYECKHH KOPEHb.

8. Jlorapu¢msl, MX CBOHCTBA.

9. OpHOWIEH U MHOTOYJIEH.

10. MuorouireH ¢ omHO# mepeMeHHO#. KopeHh MHOTOUICHA Ha TIPH-
Mepe KBaJpaTHOTO TPEXUIeHa.

11. Tonstre dynxmmm. Crioco6s! 3amanust ¢pyHKnud. O6IacTb ompe-
neneHust. MHO)KECTBO 3HAYEHUH () YHKITHH.

12. I'paduk ¢dynkuun. Bospactanue u yObiBaHHE (GYHKINH; HEPHO-
JUYHOCTH, YeTHOCTh, HEYETHOCTb.

13. JlocraTouHoe yciaoBHe Bo3pacTaHusi (yObiBaHWs) (GYHKIHH Ha
npomexyTtke. [Torarue sxcTpemyma ¢ynknnu. Heobxomumoe ycinoBre Kc-
TpemyMma QyHkunu (Teopema depma). JlocTaTouHOE YCIOBHE 3KCTPEMyMa.
HawnGonbmiee 1 HanMeHblee 3HaUeHHE QYHKIIMU HA IPOMEXKYTKE.

14. Onpenenenne W OCHOBHBIE CBOWCTBA (YHKIMH: JIMHEHHON

y=ax+b, keagparuunoii y =ax’ +bx+c, cremennoit y=ax" (nell),
y=k/x, mnokazarensnoii y=a* (a>0,a=#1l), norapudpmugeckoi
y=Ilog,x (a>0,a=#1), tpuroHomerpuueckux QyHkuuit Yy =sinx,
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y=C0SX, y=1tgX, y=CtgX, apupMeTU4IECKOro KOpHS Y = Q/; .

15. Ypasuenue. Kopau ypaBHeHus. [loHsTHE 0 PaBHOCHIBHBIX ypaB-
HEHUSX.

16. HepaBenctBa. Pemrenns HepaBeHcTBa. [IoHSATHE O paBHOCHMIBHBIX
HEPaBEHCTBAX.

17. Cucrema ypaBHEHHH 1 HEPaBEHCTB. PellIeHNs CHCTEMBI.

18. Apudmernyeckas n reomerpuueckas nporpeccun. Gopmymna n-ro
YJIeHa M CyMMBI IIepBBIX N WiIeHOB apudMeTHyecKkoil nporpeccun. dopmy-
Jla N -To YWieHa U CyMMBI IEPBBIX N YWICHOB F€OMETPUUYECKOI IPOTrpeccHy.

19. CuHyc 1 KOCHHYC CYMMBI B Pa3HOCTH JABYX apTyMEHTOB ((pOPMYIIBI).

20. IlpeoOpazoBanre B  NPOWM3BENCHHE  CYMM sinxtsiny,

sinx+cosy, coSX+cosy.

21. Ompenenenne npon3BogHoi. Ee Qu3mueckuii u reoMeTpHIeCKIiz
CMBICIL.

22. TlpousBoansie PyHKIMA Y =SiNX, Yy =C0SX, y=tgXx, y=ctgx,
y=a", y=x".

I'EOMETPUA

1. TIlpsmas, my4, OTpe3OK, JIOMaHas; [UIMHA OTpe3Ka. YTOJ, BeJIMYUHA
yraa. Beptukanbhsle 1 cMexHble yriabl. OkpykHOCTb, Kpyr. [lapannensHsie
IpsIMBIE.

2. Tlpumeps! npeobpa3oBanus Guryp, Bugsl cummerpun. [Ipeodpaszo-
BaHMA NO100MS 1 €T0 CBOICTBA.

3. Bekropsl. Oneparin HaJl BEKTOPAMH.

4. MHOrOyroJibHHK, €r0 BEpPIINHbI, CTOPOHBI, THAr OHAJIH.

5. Tpeyrompuuk. Ero menuana, Ouccekrpuca, BbicoTa. Bumbl Tpe-
yroasHUKOB. COOTHOIICHHUS MEXIY CTOPOHAMH M yIJIaMHU NPSIMOYTOJIHHOTO
TPEeyToJIbHUKA.

6. UeThIpexyroibHUK: MapajuiesiorpaMM, HPSIMOYTOJILHUK, pOMO,
KBaJpaT, TPATICIIHSL.

7. OxpyxHocTs U Kpyr. LleHTp, X0opaa, auaMeTp, pamuyc, KacaTreib-
Has K OKpYXHOCTH. Jlyra okpyxHocTH. CexTop.

8. lleHTpanbHble U BIMCaHHBIE YIJIbI.

9. ®opMysbl IUIOLIAJN: TPEYroJbHUKA, NPSMOYTOJbHHUKA, Hapauie-
jorpaMma, pom0Oa, KBajipara, Tparemuy.

10. InvHa OKpY>KHOCTH M JJIMHA IYI'M OKPY)XXHOCTH. PanuaHHas mepa
yrna. Ilnomane kpyra ¥ miaomajas ceKTopa.

11. Tlomobue. ITomo6ubIe Gurypsl. OTHONIEHHE TUIOMAACH MOAO0OHBIX
¢buryp.

12. TInockocts. [TapamieapHbIe U MEPECEKAOMUECS IIIOCKOCTH.



13.
14.
15.

[TapaynenbHOCTD NPSIMOM U IIOCKOCTH.
VYron npsMoil ¢ MI0CKOCThIO. IleprneHaAuKyIsp K IIOCKOCTH.
JByrpanssle yrisl. JIMHEeWHbIN yron aByrpaHHoro yria. Ilepnen-

JUKYJSIPHOCTD IBYX IIOCKOCTEH.

16.

Mmuororpanauku. VX BepuiuHbI, IpaHH, auaroHanu. Ilpsmas u

HaKJIOHHAs PU3MBL; TupaMusl. [IpaBunbHas mpu3Ma u MpaBWIbHASA MUpPa-
Muza. [lapannenenunensl, UX BUABL.

17.

@urypsl BpamieHus: WIMHAP, KOHYC, cdepa, map. Llenrtp, aua-

MeTp, paauyc chepsl u mapa. [lnockocTs, kacaTenbHas K chepe.

18.
19.
20.
21,
22,

© OoNoOr W N E
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dopmyrna mIoImaaK MTOBEPXHOCTH ¥ 00beMa MPU3MBI.
dopmyrna mI0ImaaAM MOBEPXHOCTH U 00beMa MUPaMUIbL.
dopmyrna mIomaaAn MOBEPXHOCTH U 00beMa LIMIIHHIPA.
dopmyrna mIomaau MOBEpXHOCTH B 00beMa KOHYca.
®opmynsl omaay chepsl 1 00beMa mapa.

Il. OCHOBHBIE @OPMYJIbI H TEOPEMbI
AJITEBPA U HAYAJIA AHAJIM3A
CaoiicTBa QpyHKIMH Y =ax+b u ee rpapux.
CaotictBa Gpyukimu Yy =K/ X u ee rpaduk.
CaoiictBa hyHKuuH Yy = ax’ +bXx+C u ee rpaduxk.

®DopmMyIel KOpHEH KBaIPaTHOTO TPEXWICHA.

PasnojxeHne KBaIpaTHOTO TPEXWICHA HA JTMHEHHBIC MHOKUTEITH.
CBOMCTBa YHUCIOBBIX HEPABEHCTB.

Jlorapugm npousBeaeHUs, CTENCHN, YaCTHOTO.

Orpesierienuie u cBo¥icTBa PyHKIMIA Y =SIN X, Y =C0S X H UX rpaduKu.

Omnpenenenne u cBoiicTBa GyHKIMU Y =1g X u ee rpaduxk.

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

. ®opMyIIbI IPUBEACHUSL.
13.

3aBUCHMOCTH MECKAY TPUTOHOMETPUICCKUMU q)yHKIII/ISIMI/I OJJHOTO

1 TOI'O K€ apryMeHTa.

14.
15.

Ao

Tpuronomerpuueckne GpyHKINHU JBOHHOTO apryMeHTa.
[TpousBosHast CyMMBI IBYX (DYHKITHH.
I'EOMETPUA
CaolicTBa paBHOOEAPEHHOTO TPEYTOJIbHHUKA.
CBoiicTBa TOYEK, PABHOYAAJIEHHBIX OT KOHIIOB OTPE3Ka.

[pu3Haku napaIeTbHOCTH MPSIMBIX.
CymMma yrii0B TpeyroiabHuKa. CyMMa BHEIIHHX YTIIOB BBITYKIIOTO
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MHOTOYTOJIbHHKA.
5. Tlpu3Haku mapajurenorpaMma.
OKpy’KHOCTB, OTIMCAHHAsI OKOJIO TPEYTOJIbHHKA.
OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK.
KacarenbHast K OKpy>KHOCTH U €€ CBOMCTBA.
W3mepenne yria, BIUCAHHOTO B OKPYKHOCTb.
0. ITpusHaku Mo100MSI TPEYTrOJILHHUKA.
11. Teopema IMudaropa.
12. ®opmysl mTonIaeH napauiesorpaMma, TpeyroJibHAKa, TPACIHH.
13. ®opmyna paccTOSIHUS MEXAY IBYMS TOYKaMU TJIOCKOCTH.
14. YpaBHEeHUE OKPYKHOCTH.
15. TIpu3sHak napayuieNbHOCTU MPSMON U IIOCKOCTH.
16. Ilpu3HaK mapayuIebHOCTH INIOCKOCTEH.
17. Teopema HepHeHIUKYIIPHOCTH MPIMON M TUIOCKOCTH.
18. IlepneHANKYISAPHOCTD ABYX IIIOCKOCTEH.
19. Teopembl 0 HapasIeNTbHOCTH U IIEPIICHIUKYIISIPHOCTH JIBYX TIOCKOCTEH.
20. Teopema o Tpex MepICHAUKYISIPax.

Hoo~Ne

I1l. OCHOBHBIE YMEHUA H HABBIKHU
OK3aMeHYOIUicS TODKEH YMETh:

1. IlpousBomuth apudmMeTHyecKue NSHCTBHS HaJ YHCIAMH, 3aaH-
HBIMH B BHJI€ JIECITUUHBIX 1 OOBIKHOBEHHBIX JAPOOEH; ¢ TpedyeMoii TouHO-
CTBIO OKPYTJIATH JaHHBIC YHCIA M PE3YyIbTaThl BEIYUCICHHUN; MTOJIB30BAThCS
KaJIbKYJIITOPOM WJIM TaOIHIIaMH JUTs IPON3BOJICTBA BHIYMCIICHUI.

2. TIpoBoauTh TOXAECTBEHHbIE NPEe0OpPa30BaHUs MHOTOWIECHOB, JPO-
Oell, comepXalMX NEepeMeHHbIE; BBIPAKCHHWH, COAEPKAIUX CTENCHHBIC,
MIOKa3aTeJbHbIE, JJOrapu()MUIECKHAE U TPUTOHOMETpHIECKNe (PyHKIIUH.

3. Crpours rpaduku THHEHHOHN, KBaIpaTUIHOW, CTEIICHHOMH, MMOKa3a-
TEJILHOH, JIoTapu(pMUIECKON ¥ TPUTOHOMETPHUYECKOH (DYHKIHH.

4. PemaTh ypaBHEHUS NIEPBOW U BTOPOH CTENICHHU, YpaBHEHUS U HEpa-
BEHCTBA, IIPUBOAAIINECS K HUM; peIlaTh CHCTEMBl YPaBHEHUI 1 HEPaBEHCTB
MIepBOIl W BTOPOH CTeneHW W mpuBoasmiuecs K HuM. Croma, B 9aCTHOCTH,
OTHOCSITCSL IIPOCTEHMIINE YPABHEHMSI U HEPABEHCTBA, COJEpKallUe CTENECH-
HBIE, IOKa3aTeNbHBIE, TOTapU(PMUUECKHE U TPUTOHOMETPHUYECKHE (DYHKITUH.

5. PemaTs 3a1aun Ha COCTaBJICHHE YPAaBHEHUH U CUCTEM ypaBHEHHII.

6. H3zoOpaxars reomerpudeckie GUIypsl Ha YepTexke U MPOU3BOIUTH
IIPOCTENIINE TIOCTPOECHUS HA IUNIOCKOCTH.

7. Hcnonp30BaTh reOMETPHUUECKHE MTPEACTABICHNS NTPHU PELLICHUH all-
reOpanyeckux 3ajad, a MeTo/1a areOpsl U TPUTOHOMETPUH — NPU PELICHUN
TFeOMETPUUECKUX 3a7a4.

8. IIpou3BoanTh Ha IUIOCKOCTH OIIEPAlMU HAJl BEKTOPAaMH (CIIOKECHHUE
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1 BBIYUTAHHE BEKTOPOB, YMHOXKEHHE BEKTOpAa Ha UHCIJIO) M MOJIB30BATHCS
CBOMCTBaMHU 3TUX ONEPALMN.

9. Tlonp30BaTbCcsi MOHATHEM NMPOU3BOAHONW IPH HCCIEIOBAaHUN (QYHK-
uuii Ha Bo3pactanue (yOBIBaHHE), HA SKCTPEMYMBI H TIPU TIOCTPOCHUH Tpa-
¢uKoB QyHKITHIA.

Cnucok peKoMeHIyeMoi JIUTepaTypsl

1. Mopokosuy, A. I Anrebpa. 9 xacc. YueOHUK i1 00meobpa3oBa-
TeNbHBIX yupesknenuit. / A. I. Mopoxosuu, I1. B. Cemenos u dp. — M. : TIpo-
ceermenue, 2018. — 368 c.

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

3. Mepsnax, A.I. Anrebpa W Havaja MAaTEMAaTHYCCKOrO aHajK3a |
yuebuuk st 10 kmacca. basoselit yposens / A. I Mepsnax, /. A. Homupos-
ckuti u 0p.;noo ped B. E. [Todonvckozo — M. : Benrtana-I'pad, 2019. — 368 c.

4. Mepsusix, A.I'. Anrebpa W Hayaja MaTeMaTHYECKOrO aHaM3a :
yuebuuk st 11 kmacca. baszoseiit yposens / A. I Mepsaax, /. A. Homupos-
ckuti u 0p.,;nod ped B. E. [Todonvckozo — M. : Benrana-I'pad, 2019. — 288 c.

5. T'eomempus. 7-9 xkn. :yued. mns oOmeoOpa3oBaT. OpraHM3aAIMN C
npwit. Ha 3nekTpoH. 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-
pusa 10-11 knaccer : y4e6. ansg oOIeoOpa3oBaT. opraHu3anuil : 0a30BBIA H
yray6u. yposau / JI. C. Amanacsn u op. — M. : Ilpoceemenne, 2019. — 287 c.

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

2. HOPAJOK 1 ®OPMA ITPOBEJIEHU S
BCTYIIMTEJBHOI'O UCIIBITAHUS

1. BerynuTensHOE MCTIBITAaHUE IT0 MAaTEMAaTHKE MOJKET NMPOBOIUTHCS B
OJZIHOM U3 JBYX BapUaHTOB:

— OYHO, B TUCBMEHHOH (opMe;

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

BerynurensHoe HCTbITaHHE IO MaTeMaTHKE IPOBOJIUTCS B (hopMme Te-
cra.

2. BerynurensHOE MCHBITAHWE MPOBOJUTCS MPUEMHONW KOMHCCHEH 1O
MaTepualaM, MOJArOTOBICHHBIM IpeJceaaTeIeM MMPEIMETHON KOMUCCHU 10
MaTEMaTHKE.
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3. Tect MOXeT OBITh OTKPHITEIM (0€3 BapHAHTOB OTBETOB), 3aKPBHITHIM
(c BapuaHTaMH OTBETOB), MOXET OJHOBPEMEHHO BKJIIOUYATh KaK 3aJaHUS B
BHUJIE 3aKPBITOTO, TAK U OTKPBITOTO TECTOB.

4. Tect nomwkeH BKio4dath He Oonee 20 3amanmii. B TecT MoryTt OBITH
BKITIOYCHBI 33/IaHUS C PA3IMIHON MaKCHMAJIBHOU OIEHKON. 3a MpaBIIIHHBII
OTBET aOWUTYPHEHT MOIy4aeT MAaKCHMAaIbHOE KOJIWYecTBO OaiioB (4, 5, 6
i 7), 3a HENPaBWIbHBIA — MUHMMalIbHOE KonmuuecTBO O0amioB (0). Cpenu
OTBETOB 3aKPHITOTO TECTa JIOJDKEH OBITh MPEJTyCMOTPEH POBHO OJMH Ipa-
BWJIBHBIM U TOYHBIA OTBET, CYUTAIOIIUIICS IPH POBEPKE ATATOHHBIM.

5. 3amaHus, BKIIOYaeMbIe B TECT, HE JIOJDKHBI TpeOOBaTh OT abUTypH-
€HTOB 3HAHWH, BBIXOJAIINX 32 PAMKH IPOrPaMMBbI 10 MaTeMaTuKe ISl 10-
crynatomux B UI'TTY um. N.5. Sxosnesa.

6. DK3aMeHaIMoHHAs olleHKa adbutypueHTa B 100-0amipHOM mmIKaie mo-
JydaeTcss CyMMHpPOBAHHEM OallIoB, COOTBETCTBYIOIIMX NPABWIBHO pEIICH-
HBIM UM 3aJaHUsM.

7. 118 MOATOTOBKM K BCTYNUTEIHHOMY HCIIBITAHHMIO MO MaTEMAaTHKE
PEKOMEHIYETCs TUTepaTypa, yKa3aHHas B IepedHe yUeOHBIX N3AaHUMH.

8. [IpoOIKUTENBEHOCTD BCTYIUTEIBHOTO MCIBITAHUS — BPEMsl, IPE0-
CTaBJICHHOEC a0UTYPUCHTY Ha BBIMOJHCHHE 3a1aHuil — 180 MUHYT.

C‘-II/ITaeTCSI, 4qTO a6I/ITypI/IeHT caaJl BCTYNIUTCIBHOC UCHBITAHUE C I10-
JIOKUTETHFHOHN OIIEHKOM, eCii OH HaOpas He MeHble, 4eM 39 OaioB.
3. MPOBHBIN TECT

B 3apanusx Nel — Nel7 BnumuTe NpaBuJibHbIA 0TBET.

Nel. Vipocrure BoipaxeHHe <8X° +«‘5f64x12 ye —J4x? , ecnm x>0,

y>0
OTtBer:
3,2p6,2

Ne2. Brrunciure %

OTtBerT:
. 24
Ne3. Haiinute 3HAaYCHUC BRIPAXKCHUST — > —
sin“127 +4+sin” 217

OTtBer:

Ned. Berumciure (Jﬁ—ﬁ)%ﬁ

OTBerT:




Ne5. Hatinnre 3HadueHne POMU3BOIHOM HKoaK Y = e B Touke
p M

x=0,5
OTBerT:

\/ﬁ, 06(3”'27[}

Ne6. Haiinure 3HaueHne COScr, eciiv Sina = —?

OTBerT:

Ne7. B tpeyromnsruke ABC yron C pasen 90°, AB=5 cm, AC=4 cwm.
Haiinure sin B

OrtBer:
Y No8. Oynxmms 3amaHa rpapuKoM. YKaKHTE MHO-
t T KECTBO 3HAYCHUH (QYHKIIUH
0 D X  Orser:

Ne9. Haiinute 3naueHue Beipaxkenus log, 71og, 8
Ortser:

Nel0. B paBHOOEIPEHHOM TpalleIK OJTHO U3 OCHOBAaHUH paBHO 5 cM,
npyroe — 9 cm. Bricota Tpaneuuun paBHa 8 cMm. HaiinuTte muomans tparme-
107078
OTtBer:

Nell. Pemmte ypaBuenne X° =9x+52 . Ecin ypaBHeHHEe UMeeT JBa
KOpPHS1, TO B OTBETE YKAXKUTE OONBIIMIA U3 HUX.
Ortger:

Nel2. Haiigute kopens ypaBHeHus 4-3°%* = x+27
OrtBer:

Nel3. Haiinute cymMmmy KopHeii ypasHeHns 1g°(x+2) = 2+1g(x+2)
Ortger:

Nel4. Pemmre ypaaenne 2°*° —5.2% =48
Ortger:

Nel5. Pemnre ypaBHEeHUE ZCOSE -J2=0

OTBerT:




2x*+7x-5
AN
X—3

0

Nel6. Pemure HepaBeHCTBO

OTBerT:

Nel7. Haiiaure X+ Y, ecii (X;Y) - pellieHHe CUCTEMbI YpaBHEHHIA
log,(3—-x)-y =0,
|x—3+y=3.

OTBerT:

Has 3anucu pewenus 3agady Nel8-Ne2( ucnosb3yiiTe 10M0JIHM-
TeJbHBIA JHUCT.

COs X
Nel8. Pemute ypaBHeHHE [a) = gsin2x

Nel9. B crmaBe Menm u cepebpa comepKutcs Menu Ha 27 KT MEHb-
ie, ueM cepedpa. Eciau k aTomMy criaBy 100aButh 1 Kr cepebpa, TO momy-
YMM HOBBIH CIUIaB, coxepxkamuii 85% cepedpa. CKONBKO KI cepedpa B HO-
BOM cIuiaBe?

Ne20. Haiitu cunyc yriaa pom6a, eciiu ero miomnaas pasHa 980, a pa-
JINYC BIIMCAHHOM B HETO OKPYKHOCTH paBeH 7.

ABTOD:

KaHAUIAT (PU3UKO-MAaTEeMaTHICCKUX HAYK,

JIOLIEHT MartseeBa A. H.
CormnacoBaso:

3aB. kadeapoit MaTeMaTUKu U QU3UKHU Pri6akosa T. U.

Hexan OMO Edpemor B. T



