OTBETbHI, YRKA3AHUA, PEIIEHU

KMLLU
3AOAYN
(cm. «Ksanms No 5)

1. Bepno. Ilpeamnonoxum, 4ro ato He Tak. Torga B KaXKJA0i U3
TpeX IapTHil HAIyTcs KOPOTBHILIIKH, KOTOPbIE NPHHAJIEKAT
TOJIBKO 9THUM TIAPTUSIM; HA30BEM MX BePHBIMHU. BbibepeM 1o OfHO-
MY BepHOMY KOPOTbIIIKe U3 Kaxkoi naprun. [lo yciosuio, cpean
9TUX TPeX HaWJyTcsl /[BOoe, KOTOPble IPUHAJIEKAT OJHON MapTHUU.
IIporusopeune.

2 (a-b)"20= & +b° 2 2ab = 3(a* +b*)2 2ab =
= 3a°b? (a2+b2)2 24°0° =

= a® +3a%% + 3’0" +° > b + 24 + 1% =
3 2

= (a2 +b2) > (a3 +b3) .
3. HJ'[OH[B,ZII/I CHUHHUX (I)I/H‘yp PaBHbI. OTHotrenme TIJIOI[a/ AN BITMCAaH-
HOTO B KPYT KBaJpara K ILIOMAN KPYra, B KOTOPBIH OH BINCAH,
He 3aBucUT OT pasmepa atux ¢uryp. [Iyctsb ato oTHOIIEHNE paB-
HO a. TouHO Tak ke OTHOIIEHMe ILJIOIAJH BIMCAHHOIO B KBajpaT
KpyTa K IJoma/n KBajpara, B KOTOprﬁ OH BIIMCaH, HE 3aBHUCHUT
or pasmepa atuX (UIYpP U IycTh OHO paBHO b (Ha camoM jeue,

Tt
a=—, b= Z , HO HaM [1Jid pelIeHusd 9TU 3Ha4YeHUudA He 1OHa10-
T

6satCS).

[Tnomazab cumero kpyra: @-b-1, miomaap cumnero Kpaapara:
b-a-1, T.e. 3T TJIOMAAN PABHBI.

4. a) Yxasanue. Jlio6oit conpar, crosumii B moCIeHEN mepenre,
MOXKeT cliesiath He GoJiee 4 TOBOPOTOB, MOCKOJBKY B OJTHOM U3
TIOJIOXKEHNUIT TIepe]] ero JIMIOM He OKasKeTcs HUKoro. Ecim commar
CTOUT B TIPE/IIOCJIEHEN Tepenre, ToO OH MOXKET c/esaTh He GoJiee
8 noBopotoB. B ofmem ciydae crosmuii B 7-if ¢ KOHI[A LIEPEHTe
(n=1, 2, ... ) Moxer cesath He 6oJiee 47 TOBOPOTOB.

6) Otser: He o6s3arepio. BosMokna curyarus, Korja moBopo-
TBI OYAYT MPOJOJIKATHCST GECKOHEYHO [0JT0. BOT mpnmep.
Bosbmem mo6oro cosata C, CTOSIIErO He HA Kpaio CTPOs, U
nmycTh nepBoHadasbho (11ocje KoMaHabl «CMUPHO») BCE YETBEPO
COJIIAT, CTOSAIIME TI0 COCEJCTBY ¢ HUM (crepean, c3aam, ClpaBa u
caeBa), obpamensl oM K Hemy. /lanee commar C Bee BpeMst
OKa3bIBaeTCs JIUIOM K JIMILYy C OJHUM U3 CBOUX coce/iell U I0BO-
paumBaeTcsl HAalpaBo, a €ro COoCe/n HEMO/BISKHDI.

B 10 ke BpeMs MOXKHO cHeNUaTbHBIM 06pa30M OPraHM30BaTh TI0-
BOPOTbI OCTAJIbHBIX COJIJAT, qTOébI OHN 3a KOHEYHOE BpEM IIpe-
Kkparuyuch. [l 3TOro ABYX COJIIAT, OKA3aBIINXCS JIUIOM K
JINILY, HA30BEM TIPOTUBOCTOSIIIME, & YCJIOBHYIO TOUKY MEK/Y
HUMHI — TOYKOIl MPOTHBOCTOSIHUSI.

Ecin ABa IPOTUBOCTOANIUX COJIZIaTa HAXOJAATCA B O[IHOﬁ epeH-
re, TO MYCTb IIOBOPOT HAIPABO C/EJAeT TOT, KTO CTOHUT IIpaBee.
[Tocsie aTOTO OH OKa’sKeTCS CTOSIIUM JIMIIOM K 3ajiHeil 1mepenre. B
pesyJsbrare Ju60 MPOTHBOCTOSHUE TIPOTA/IET, OO TOYKA MPOTH-
BOCTOSTHUST CMECTUTCST He-
MHOIO B cTopoHy u (rias-
noe!) mazan. Ecam ke aBa
MIPOTUBOCTOSIINX COJIIaTa
HaXO/JATCA B COCEIHUX IIe-
perrax (T.e. B 0HOI KO-
JIOHHE), TO MyCTh TOBOPOT
HAIpPaBo C/eJaeT TOT, KTO
CTOUT B 3a]IHeﬁ HIepexre.
ITocne aToro on oxaxkercs
CTOSIIIIUM JIMIIOM K CBOEMY
cocely CIpaBa B TOil e
mepenre. B pesysbrare
J60 TIPOTUBOCTOSIHIE TIPO-

najer, 60 TOYKAa MPOTUBOCTOSHUS CMECTUTCSI HEMHOTO B CTOPO-
HY W TOXKE Hasa]l.

JleficTBYsT Tak TIO OTHONIEHWIO KO BCEM TTPOTUBOCTOSTHUSM, MBI
6O UX JTUKBUAMPYEM, JHOO MOCTENEHHO <«BBIIABHM» B CAMYIO
3ajHI010 mepenry. Hy a Korjga Bce MPOTHBOCTOSHUS OKAXKYTCS B
nocJjeiHell mepenre, TO 1mOC/Ie IIOBOPOTAa HAIIPABO TOIO U3 IIPOTH-
BOCTOSIIWX COJIIAT, KOTOPBIH CTOMT MpaBee, MPOTHBOCTOSTHAE WC-
YE3HET, MOCKOJIbKY TOT COJIIAT HE OKAJKETCS JIMIOM K JIMIy HU C
keM (1mepenra-to mocseHss!).

S. Cm. pue. 1.

3AOAHN

(cm. ¢.24)

1. Omeem: 2006, 2007, 2008.

Ilycte n — 1, n, n + 1 — UCKOMBIE MOCJEIOBATEIbHbBIE YUCJA.
Torma, ¢ 0HOI CTOPOHBI, NX cyMMa paBHa 3n, ¢ apyroi, (a—b +
+2007) + (b — ¢ +2007) + (¢ —a + 2007) = 3-2007 . 3uaunr,
n = 2007, t.e. aro uucaa 2006, 2007, 2008.

2. Cuavama pemmm 3agauy jajs cymmbl 2008. OTBeT 3/1€Ch TaKOB:
HanGOJIBININI BO3MOKHBII OcTaTOK paBeH 668.

JlokaskeMm cHavasia, 4TO0 OH He MOKeT ObITh GoJiblile, yeM 668. Mc-
MOJIb3YEM PACCYKJEHUSI «OT MPOTUBHOTO». [lomycTum, mpu HeKo-
TOPBIX JIEJTUMOM U JIEJIUTEJIE OCTATOK OKa3aJscsl He MeHbIe 669.
Tak Kak ocTaTOK BCerjla CTPOro MEHbINE JEJUTENsI, TO JIeJTUTEb
He Menblre 670, a gemuMoe, KOHEUHO JKe, HE MEHbIIEe CyMMDI Je-
Jgutend u ocrarka, T.e. 670 + 669 = 1339. Ho rorpa cymma se-
JUMoro u jenutesig He menbine 1339 + 670 = 2009, torga Kak 1o
ycsoBuio ata cymma pasHa 2008. IIpormBopeune.

C 1pyroii CTOPOHBI, MOSKHO JOOUTBCS OCTaTKa, PAaBHOTO Kak pa3
668, ecan B3aTh JenuMoe u gesautesb pagabiMu 1338 u 670.
WNurepecno, uto ecau cymma unces pasha He 2008, a smmib 2006,
TO HamGOJIBIIMI BO3MOXKHBIII OCTaTOK Takke paBeH 668 (jokasa-
TEJbCTBO AHAJIOTUYHO, & B KAUeCTBE MPUMEPA MOXKHO B3SATb YHCJIA
1337 u 669).

Kasasoch 6bl, ecn cymMa 4ncesl TPUHUMAET MPOMEKYTOUHOE
snauennie 2007, To U 3/ech HaMOOJIBIINI OCTAaTOK JOJIKEH ObITh
taxoii sxe. Ho e Tyr-1o 6b170! OKa3biBaercs, octatok 668 Bce-
TAKU HEJOCTUIKIM.

CHayvasla TOYHO TaKWM Ke CIoco60M, Kak ¥ BbIle, yOexaaeMcs,
YTO OCTATOK HE MOKeT ObITh Gouibiie, yeM 668. A termeppb paste-
peMcst, MOXKeT JI OH paBHATLCA 668. Mrak, mycTb pemmuMoe pas-
HO m, gemutesb paseH n (IIpuueM, 10 YCJAOBUIO, M > 1), YaCTHOE
OT JIeJIeHUs1 m Ha n PaBHO ¢, octatok paBeH 668. Torma MoxKHO
3aIUCaTh /IBa PABEHCTBA:

m + n = 2007,

m = cn + 668.
Borunrast u3 mepBoro BTopoe, MmoJydaem
(c+1)n=1339.

Takum o6pasom, n sBisercs aenurteneM uncaa 1339. Tak kak
1339 = 13-103, a 13 u 103 — mpocTble Yucaa, TO 7 MOXKET IPU-
HuMaTb Bcero-to 4 3navenus: 1, 13, 103 u 1339. Jlerko npose-
PHUTDb, YTO HU OJIHO M3 ATUX YETBIPEX YhceJ He TMoAXoauT. Mrak,
ocTaToK 668 Bce ke HeILOCTHKIM.

A BoT ocratka 667 106uThCa MOKHO. JlJ1 9TOro 0CTaTOYHO
B34Tb ucxoauble yncaa 1337 u 670. Tak yTo OTBET Ha NEPBbHII
Bompoc: 667.

3. Tpaekropus mapuka IpPeACTaBIsgeT cO60i JTOMaHYIO JTHHUIO,
COCTOSIITYIO U3 PaBHBIX XOPJ OKPY>KHOCTU. OUeBH/HO, YTO €CJIU
XOp/ia SIBJISIETCS] IUAMETPOM, TO JIBIDKEHUE MIapUKa 10 3TOMY -
aMeTpy TMEepPUOJNYHO C TIEPHOIOM S cekyHa. Ecum Xopja-3BeHo
MEHBIIIE JMaMeTpPa, TO PACCMOTPUM KOHI[CHTPUYECKYIO CTOJY OK-
pykuoctb C, KOTOPOIi KacaloTcs Bce Takue 3BeHbs. Ecan mapuk
MPUJIETENT 10 3BeHY @, OTPas3uJcsi oT 6opra B Touke P u, oTpa-
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JKEHHDIIl, 1oJIeTes! BJoJIb 3BeHa b, To o0a 3BeHa ¢ U b Kacalorcs
oxpyskHoct C. O6a oHU OIpeJieJIIoTCes TOUKOH P 1 OKpysKHOC-
Tp10 C O/IHO3HAYHO: 3TO CJIEAYET U3 TOTO, YTO U3 TOUKHM BHE OK-
PY’KHOCTH MOXXHO IIPOBECTH K 3TOH OKPY>KHOCTH POBHO JIBE Kaca-
tesapHble. [loaToMy B ciexylomuil pas mapuk MOXKeT IIONACTb B
TOuKy P ToJIbKO 110 ofHOMY u3 3BeHbeB @ uian b. Ilo 3Beny b on
MOMACTb He MOXKET, TaK KaK B MPOTHBHOM CJIy4yae OH JOJDKEH Tjie-
TO Ha TPAEKTOPHN Pa3BEPHYTHCS
a a} — HayaTb JBIDKEHHE B IIPOTUBO-
é é @ é MOJIOKHYIO CTOpoHY. B paccmar-
A A PHBAEMOM CJIydae 3TO HEeBO3-
a
0

MokHo. CHOBa TomaB B TOUKy P
B/I0OJIb 3BCHA ¢, IIAPHUK B J[AJIb-
a A a HeHIIeM CTaHeT HepHOIeCcKH
E TIOBTOPSITH CBOE [JBHXKEHUE C Ie-
PHUOIOM 5 CEKYH/I.

a 4. OnuH 13 BO3MOXHBIX CIIOCO-
w 6OB pPACIIOJIOXKEHUST MIAXMATHBIX
¢uryp nokaszaH Ha pUCyHKe 2.
Pnc. 2 3. Otser: 1, 6, 8.
Bomumenm Bce uncsa, He npeBocxozdnie S0 u gomyckamoonme 60-
Jiee OJIHOTO IIPeJICTaBJICHUs] B BH/I€ IIPOU3BE/ICHUS TPeX IIOMapHO
Pas3JIMYHBIX HATYPAJbHBIX UHCEN; B KBAJPATHBIX CKOOKAX IOCJ]e
Ka’K/IOTO YHC/Ia HepedncInM BO3MOKHBIE CYMMBI I OTMETUM 3Ha-
KOM «+» Te U3 HHX, /I KOTOPBIX IIPOXOJUT IIepBasl peluka B:

12 19, 8+]

18 [12, 10+]

20 [13, 10+]

24 [15+, 12, 11, 9]

28 [17, 12]

30 [18, 14+, 12, 10+]

32 [19, 13]

36 [21+, 16+, 14+, 11]

40 [23, 15+, 14+, 11]

42 [24, 18, 14+, 12]

44 (25, 16+]

45 [19, 15+]

48 [27+, 20, 17, 15+, 13, 12]

50 [28, 16+]
Bropas perika A BO3MOXKHA JIMIIb 7 TeX MPOM3BEACHUH, /I
KOTOPBIX He MEHee JBYX CyMM TOMEYEHO MIiocoM (ec/m Mmrocom
HOMeueHa BCero oj{Ha cymMma, To A yske 3HaJ Obl 3ara/laHHble YHC-
Jla, a ecJ CyMM, IIOMEUYEHHDBIX ILJIIOCOM HET BOBCE, TO TaKOe 4HC-
JIO He MOTJIO GbITh 3arajlaHHbIM IpousBe/enuem). [lepenuiieM oc-
TaBIINECS BapUaHTDI:

30 [14, 10]

36 [21, 16, 14]

40 [15, 14]

48 [27, 15]
Ha ocnoBanum BTOpOit perink B yjaauM Te CyMMbl, KOTOPbIe
YHUKAJIbHBI B OCTaBIIMXCs BapuaHTax. Vmeem:

30 [14]

36 [14]

40 [15, 14]

48 [15]
Ecsm 6b1 mpon3BesieHne 3araJaHHbIX unces paBHsioch 40, A He
cMOT GBI OTIPEJIe/INTD 3aTraJlaHHble YHCJIa TIOCJe BTOPON PEIIIKI
B. Paz A cMor onpeie/uTb UX, 3HAYUT OCTAJIUCh TaKUe BapuaH-
TBI:

30 [14]

36 [14]

48 [15]
Ecan 6or B 3uan uncio 14, To OH He cMOT Obl ONPEJIEJIUTDh 3ara-
JIaHHBIE YKCcJa U Tocse Tperbeil pernkn A. Ho o ompenesmn
nX. 3HAYNT, TPOMU3Be/IeHNE 3aTaJJaHHbIX YNceJ PaBHO 48, a cyM-
ma 15. Hy a camu uncsa ato 1, 6 u 8.

nosyrnpABWJIbHbIE MHOIOYTOJIbHUKA
HA PELLEETKAX

1. Eciin Kaykj0e HAKJIOHHOE 3BEHO JIOMAaHOU 3aMeHUTb Ha JBa,
WAYIINX 10 JMHAAM ceTKn (TOpM30oHTalbHOE M BEPTUKAIBHOE), TO
JUIITHA JIOMAHOU COXPAHUT CBOIO YETHOCTD.

2. Mugyknueil 1o 7 MOXKHO IIPOBEPUTD, YTO ypaBHEHUE

22+ 4% =5"" umeer POBHO 47 11eJIOYNCJIEHHBIX PEIleHUid, T.e.

Ha okpyxuocru paguyca 5"V ¢ nentpom B Hauaste KoOpAMHAT
JIESKUT POBHO 47 TOYEK 1leJIourcaentoil pemerku. Ecan n3 BekTo-
POB, KOTOPbIE COEJMHSIOT HAUAJI0 KOOPJAMUHAT C STUMU TOUYKAMH,
BBIGPATh Takue 21 BeKTopa, Kotopble B cymme jaior 0 (ocratou-
HO KasK/IBIil Pa3 BMecTe ¢ BEKTOPOM 6paTh M 0OPATHBIH K HeMy),
TO, TIOCJIEI0BATENBHO IPUCTABUB UX JAPYT K JAPYTY, MOJYYHM
HY>KHbII MHOTOYTOJIBHUK.

3. Ec/u BeplIuHbI MHOTOYTOJIBHAKA UMEIOT PAIMOHAIBHBIE KOOP-
JIMHATBI, TO MOKHO HAHTH MOAOGHBI eMy MHOTOYTOJBHHK, BEp-
IMHBI KOTOPOTO UMEIOT 11eJIble KOOPAMHATDI.

4. Ilpupasusas B ¢opmyie MyaBpa AeliCTBUTE/IbHbIE U MHIMBIE
YACTH, MOYKHO HallTu popMyJbl 711 cosnd ¥ sinna . VIX yact-
Hoe BbIpakaeT tg70 Kak panuoHaIbHYHO (YHKIUIO OT cOSO U
sina . Hysknas (opMysa moyqaercst, ecm YncIuTe b 1 3HaMe-
HaTeJIb 9Toit APOGH TOAeUTh Ha €os” O .

5. a) Jlig B3aUMHO TIPOCTBIX p U ¢ MOKHO HAlTH umcyio n, aJs
kotoporo np = 1(modq). Torma cos(npT/q) = +cos(Tq) . Io-
atomy 2cos(1/q) = £f, (2 cos(p TVq)), U M3 PalMOHAJbHOCTH YKC-
aa cos(pm/q) caenyer paunonansHocts cos(TYq).

6) Tak kak 2cos(na) = f, (2cosa), rae f, (x) — Muorouwren c
nesbMu KoagdunnentTaMu 1 cTapimM Koa(pUINEHTOM, PaBHBIM
1, 10 unco 2cos(1/q) sBasercs kopuem ypasuenus [, (x) =12,
Hpeanonoxum, uto uncao cos(1/q) paunonansuo. KopueM mo-
JIY4EHHOTO YPaBHEHHS] MOTYT ObITh TOJBKO HeJible uncia. Ciemno-
Baresbuo, ecau 2¢os(/qg) # 0, +1, +2, 1o cos(Tq) — uppauu-
OHAJBHOE YHCJIO.

B) Yrasanue: sina = cos (/g — q).

6. [l Kask0ro mapKeTa MOKHO yKasaTh CBOGOJHOE OT KBajpa-
TOB HaTypasibHoe [ TaKkoe, YTO y3Jbl 9TOTO MapKeTa COePIKATCS
B muoxectse K (D), cocrosuueM u3 Touek z =0 + B, rae o,B

— uncna suga ¥+ D ¢ pannonagbHbIMI X U . [Toatomy pe-
HIEHWE 33J]a4l MOKHO CBECTH K /IOKA3aTeJIbCTBY TEOPEMBI O Mpa-
BUJIBHBIX MHOTOyrosbHUKax Ha K (D) (ee IOKa3aTesbCTBO €CTb,
Hanpumep, B kuure B.B.Basunosa u A.B. Ycrunosa «Muoro-
YIOJIBHUKY Ha pemnrerkax» — M.: MITHMO, 2006).

Teopema. lMetorT MecTO cieyromine BO3MOXKHOCTH:

a) Ilpu mo6om D kBagpar MOkHO pacnosoxkuts Ha K (D) .

6) Ha K(2) MOXHO PACIIOJIOKHUTb TOJIbKO KBA/PAT U [PABIIIDb-
HBII BOCHMHYTOJIbHUK.

B) Ha K (3) MOXKHO pacmoJoKuTh TOJIBKO KBAJPAT H HPABHJIb-
HbIE TPEYTOJBHUK, IECTUYTOJBHUK U JIBEHAAIATUYTOJBHUK.

r) Ecim D # 2,3, To HUKaKOii PaBUIbHBIA MHOTOYTOJIBHUK, 32
HCKJIIOYeHneM kBajgpata, Ha K (D) pacroJIOKUTD HEJb3s.

CKA3KA O PbIBAKE
MEro cniogsaHon 4y 4O-NeECTHULIE

1. CHauasra ompeesinM, Ha KaKOM PAaCCTOSHUU OT Kpast TLIUThI
HAXOJUTCS TEHTP TSKECTU CHCTeMbl «IuTa—Crapuk ¢ pbi6oiis.
O603HaYMB Maccy IUIUTHI Yepe3 7, a MCKOMOE PACCTOSIHHE Yepe3
mg X mg
X, U3 TMPOMOPIUU —> = —— HaAXOAUM X = ———
F 1—x
yCKopenue CBOGOHOTO MaCHUs).

(3neco g —

[lasee, pazmernast 1IeHTpP TSKeCTH 11epBoii 1mnTbl BMecte co Cra-
PUKOM Ha KpPato BTOPOIi MJINTBI, OYZEM IMpeanosaraTb, 4To K Becy
ero yJioBa JoGaBHUJICS BeC 1MepBOil manThl. [Ipn aToM mpesbiayiiee
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paccysKJeHue oCcTaercsl B cuJje, ecau 3aMeHutb I Ha F + mg.

Ientp tspxectn aByx maut co CrapukoM GyJeT OTCTOSATb OT Kpast
mg

HIDKHEN IJIMTBI HA BEJMYUHY — . AHAJIOIMYHO, IIEHTp Ts-
F +2mg

JKECTH n IJIMT CO CTapI/IKOM 6y[[6T OTCTOATDb OT Kpas HILKHER

mg
ILATDL Ha BEMIHHY -
nm,

IToceoBatelbHO C/ABUTAS TLIUTHI HA 3TH PACCTOSHUSA DU N =
=1, 2, 3, ..., moay4nM ynajenue ot Gepera KpaiiHeil TOYKHU CTOII-
KU U3 TLINT:

1 1 1 1 F
Q, =mg + + +...+ , e =
H+1 p+2 p+3 H+n mg

ITa BeJMYUHA C POCTOM 72 MOYKET IPUHUMATD CKOJIb YTOJIHO OOJIb-
mue 3HayeHusi. /leiicTBUTEIBHO,

1 1 1 1
+ + + +
H+1 p+2 (u+3 p+4j

1 1 1 1
+ + + + +...>
[p+5 H+6 un+7 u+8]

1 1 1 1
>—+ + + +
U+l p+2 (u+4 p+4)

1 1 1 1
+ + + + +
U+8 p+8 p+8 p+8

> ! + ! + ! + ! +
H+1 p+2 \4p+4 4p+4

+ ! + ! + ! + ! +...=
8u+8 8u+8 8u+8 8u+8
1 1 11 1 1
= + += += +
H+1 p+2 2p+1 2p+1

B mocaemneit CyMM€E MOJKET OBITH CKOJIb YIro/iTHO MHOT'O ITOJIOKH-

TEJIbHbIX CJlaraeMbIX E i 1 HOSTOMY C POCTOM 71 OHa MOIKET

IIPEBBICUTDH CKOJIb YTrOAHO 60JIBHIyIO BEJINYNHY.

2. a) Oxkoso 16,6 M. 6) Oxoso 70 M.

SNEKTPUYECKUE KOJIEBAHUA
B HECTAHOAPTHbIX KOHTYPAX

1. 1L=12L:UO\E; t:g IC.

Bd?

2. = e o = :
o(t) =gy coswt , rae 3

Ob O4HOM CJTYHAE PACNONOXEHNSA
COEPBIUMNPAMINADI

)
1. 2.2.12. 3. BC = 16; CD:L;;RZB\E;

Y =T1- arccosE
N 145

MOCKOBCKUA ®UNKO-TEXHUYECKUN

NHCTUTYT
MATEMATUKA
BapuaHT 1
1. —log, 3, 3. Vkasanue. PaccMoTpuTE OTAENBHO CJyYan
342 48447 =1 uw 342 184+ 47 £ 1.
21 21 m TR
2. 2 — 42T, —— +2Tm, — +— >0, m>1,
Tm3+ 3 ”y42,neZ,50m

k< —1.

2007 /Noé

(4
L R=—2 155

56+8° 7
Ilyets Oy u O, — 1eHTpbl W U W, COOTBETCTBEHHO, R — paju-
yC OKpykHOCTH ) , Touku X u Y — npoekimu O; u O, na AC,
Touka E — mpoekius Oz Ha O1X ZBAC = ZACB = 2¢,

[=15. 1 20 =——=— t
MeeM €OS2¢ 2AB cos = \f ctgd = \f

Torza AX = O Xctgd = 4R£ CY =0,Yctgd = R\g

npsimoyrosibHoM tpeyrosbanke O;O,E  tumnorenysa OO0, = SR,

karer OE = 3R . CuenosatesbHo, 1o teopeme Iludaropa,
O,E = 4R = XY . Takum o6pasom, AC =6 =AX + XY + YC =

=5R\/§+4R:R 56 +8 e R=—12
2 2 5J6 +8

Hawumenbiiee 3Hauenue [y, , Ipu KOTOPOM CYIIECTBYIOT OKPYIK-

HOCTH Gy U ), peajusyercsl B cjydae, KOIJa OKPY>KHOCTD
6osbllero pajguyca @y sBisercs BrucanHoil B AABC . B atom
ciaydae X siBisiercst cepepnnoil orpeska AC, a npsmas OO0, —
6uccekrpucoii yrma ACB u £ZO,0,E = ¢ . Torga

sing = OF = 3R = 3 . CaenoBaresibio, cos2¢ = 7 u
00, SR 5 25
AX 75

D
Tcos2p 7 M™M®

HOCTH ) W W) CYIIECTBYIOT.

5. 8/3-2<q| <8/3+2; min=-5.

Ha muosxectBe Iap (x; y) , YAOBJIETBOPAIOUIUX TOJIBKO O/THOMY
2

. Takum o6pasom, mipu [ > 1

min OKPYXK-

X
HEPaBEHCTBY y + V16 — xz > (0, BeJqiuynHa Y — I IIpuHUMaeT

HaVMeHblllee 3HaueHue c* B CJIydyae, Korja napaéoJIa
2

y=c+ % KACaeTcst MOMYOKPYKHOCTH ¥ = —/16 — x° B AByX

TOUKaX (ix*; y*), rae 0 < x' < 4. YcaoBus KacaHus 3aruiryTcst
caeayionM o6pasoM: ¢ +
. .

@:— 16—(x*)2 =y u
: 4 Y
x x .
—=——— Oraoma ¥ =23, y =-2,
2 * 2
16 — (x )
12
=-2- Vi -5 . Ha muoxecrse M (a) map (x; y), yaoszer-
BODAIONINX OJHOBPEMEHIO JBYM HepaBeHcTBaM i ++16 — 1% >0
2
W oy+4>|dx —a|, Bemummna y— L we Moxer npUHATH 3HaUe-

nue menpiie ¢ . CiegoBaTe/bHO, KOra OJHA U3 TOUYEK (ix ;y*)
22
TpuHAIeXUT M (a) , HaMeHbIlIee 3HaYeHNe BeJUYUHbl §f — —

4
Ha M(a) paBHO " u OyieT MUHIMAJIBHO BO3MOKHBIM. BbIsic-

HUM, TIPHM KaKnX 3HAYEHUAX MapaMeTpa @ MMeeT MEeCTO BKJIoYe-
HMe OJHOIT U3 ToYeK (ix*; y) B M (a). lnst 9TOro peummM Hepa-
BEHCTBA 2 > ‘18\/5 — a‘ . [Monyuaem, uro npu

ae [8\/5 —2:8J/3+ 2} TOYKA (2\/5; - 2) npuHagaexur M (a), a

Tpu a € [—8\/§ -2 —8\/5 + 2] TOYKa (—2x/§; —2) MIPUHAJIEKUT
M(a).
6.2) Ad;=d2, AD=d(V2+1), AB=d(V2+2);

24242 3+3v2-\5+642
V34+2342 4 '

B) R=d

6) arccos



OTBETHDI,

a) lycrp AAj =x , torna AD =x +d, AB=x + 2d,

AC, = x +3d . Tlo reopeme Mudaropa AA? + AD?> + AB* =

= AC?, wm 2* +(x+d)* +(x +2d)’ = (x+3d)*. Orxyna

2 :2d2, wim x = d?2 .

6) Paccmorpum Touky M ma npsiMoii AB Takyio, 4to

AM = AB = dJ2 +2d w A nexwur mexy Toukamu M u B. Tor-
na MDy || AC, | t.e. yroan mexay npsimeivt CD; u AC; pasen

yriay mexay upsmpivu CDp u MD; . PaccMoTpuM TpeyroJibHIK
MD,C . B nem

MC? = MB? + BC? =4d (V2 +2) +d* (2 +1) =(27+1842)d",
MD} = AC} = d* (V2 +3) = d (11+642),
CDE = CD* + DD = &> (V2 +2) +2d” = d* (8 + 42).
TOF/I[a II0 TeopeMe KOCUHYCOB
MC? = MD} +CD? —=2-MD, - D,C - cos ZMD,C ,
niain

27 +182 = 11+ 6+/2 + 8+ 44/2 —

= 2. J11+642 /8 + 442 - cos LMD,C -

Orkyna cos ZMD,C = —ﬂ. ITO 03HAYAET, YTO YTOJI
V34 +23V2
2+ 242
mexay npsmbivu CDp u AC) paBen arccos ————.
V3442342

B) Paccmorpum Gasnc {@,E,TAJ . B atom 6asuce touka A
6yaer mvers xKoopannatst (0; 0; 0), a Toura C; — KOOpAMHATEL
(d\/i +2d; d2 + d; d\/i) Ecom pamnycoet chep R, To KoopanHa-
TbI LienTpa 1epsoii cdepot (R; R; R), Bropoii —
(dx/i +2d - R; d\2 +d - R; dV2 - R) . Ccpepnr kacatorest, ecam
paccrosiHue MeKIy UX LeHTpaMu paBHO 2R. 3ammiieM 9T0 yCJI0-
wie: (dv2 +2d —2R) +(dV2+d - 2R) +(dV2-2R) = (2R)".
Oo6o3HaunM auametp cepbl 2R = ¢ W MOJYyYNM ypaBHEHHE
267 = d (632 + 6)t + (11+6v2)d” = 0, orxyma naxomum

¢ (3+3V2)d £dV5+ 642

R = 3 = T . Ilpu atom 1entpsr cdep me-

AT BHYTPH napaje/enuiesa, ecan R < d+/2 | T.e. Toabko mpu

B (3+3v2)d - dJ5+612

4

BapuaHrt 2

1. (1; 2), (—3; —%j . Yrxazanue. Cpenaiite 3ameny u = 2x —3y,

v=xy— 6.

2. (e 1) U(0]U (1 2) U (2 3) UE; 4) .
Tt Tin

3. Z+7, mEZ,

4. R=""12 00 SJ_ 321 , Sapcp =305 —104/3 .

Tak kax AD — KacareJbHas, TO AD? = AK - AL =112 ,
AD = 47 ; ananormuno, CM? = CL-CK =7, BC =2CM =
=207 . Omnyctum u3 Touek A u C nepnenankyasipor A4y u CC,

Ha MD. Orpesxkun AD u CM o6pasyioT yrJibl o O = arctg% c
DM. Tlostomy MC; = MCcosa =~/3, DA = DAcosa = 4/3 ,
CC; =MCsina =2, AA = DAsina = 8. [lajnee, 1o Teopeme
[udaropa, AC* = (A4, +CC, )2 + AC? | otkyna

YKA3AHNA,

PEIIEHN A 59

ACE = AC? - (AA + CC1)2 =15% =10? = 125, nosromy

AC, =5J5, DM = AC, + MC, — DA, = 55 — 33 . Tax Kax

YTOJI MEXKJly KacaTeJbHbIMM B Toukax D u M pasen Tt—2d, TO
DM crarusaer ayry B 20 , I03TOMY PajuyC OKPY>KHOCTU paBeH

_ DM _5V35- 3J—
T 2sina 4
Jlanee,
Ds - ps = PM _ 535 -3V21
2cosd 23 ’
OTKy/la
CS=MS-MC = 5\/_ 5\/—
a3
BS:MS+MB:MS+MC:M
23
AS:AD+DS:M.
23
Torpa

Sapen = Saps —Scps =

2(AS BS -CS- DS)sm[Zarctg\/—] 3045 — 1043 .

3/5

J. ae{lﬂ) u a:1(1+45/3)/).
4 4

n’x

32

1
HHUS y paccMaTpUBAEMOTO YPaBHEHUS Ha OTpe3Ke l:—n; - 5} pas-

si 5
ITyctp u = , v =cos”x . Hanmnune euHCcTBEHHOTO pellre-

HOCHMJIBHO HAJIMYMIO €JMHCTBEHHOU TOUKY IepeceyeHus y OTpe3Ka
Yi :{(u; v)‘32u+0=1,u >0,0> 0}
 KpUBOI
Yy = {(u, v)‘uz/‘3 +oP =, uz2002 O}.
IIpu @ < 0 mHOXECTBO Y, mycTO. V1306pasuB OTPe30K Y, W KpHu-
ByIO Y, IpH ¢ > () Ha KOODAWHATHOII TJIOCKOCTH, BUINM, UYTO
1 1
npu a e |0; | mepeceuene Vi Ny, mycro, a npu a € 2;1
nepeceuenue Yy (Y, ognoroueuno. IIpu a > 1 nepeceuenue
Y; N Y, omHoTOYEUHO B caydae Kacanust Yy u Y, . I'padukn dyn-
25 \3/2
kuuit o (u) =1-32u u v, (u) = (a —u’P )J/ KACcaloTcsi B TOUKe
(u; 0) mpu oy (u) =0, (u) =0 n of (u) =05 (u) =-32, re.
w3207 =, CuejoBaTesbHo, 0 = 225/3, , (32 + 225/3)u
=1mu
14212
—(1+ 45/3)/ >1.

a=u2/3(1+21°/3 =
(32+225/3)/ 4

Rsin 2
6. a=Rtg2B, b=RctgP, c=——"—,
82 sp 2—cos2p
3 2
V= 2R (1+COS2B) : (ZOCD)mm — EY mm _ 2R3
3 (2-cos2B)cos2p 6

ITyctp cepa xacaercst peGep AB, BC, AC, AD, DC, DB B T0u-
kax M, N, E, K, L, F coorBerctBenno; a = MB = NB = FB,
b=CL=CN=CE=AK =AM = AE, c= DK = DL = DF —
ncKoMbIe oTpesku; i = DT — Bbicota mmpaMubl. ViMeeM

ZEBC = Z/EBA = ZEBD = g— 98, LACB = ZCAB =23,
ZOCN = LOCE = ZOCL = . Is ABON moJsy4aeMm
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Rsin 23

a=Rtg2B. N3 ACON onpenensiem b= Retgp=———.
1—cos2B

W3 ACTB 1o teopeMe KOCHHYCOB HaXOAUM
CT? = BT? +(a+b)’ —2(a+b) BT sin2B . Tlo teopenme Tndaro-
pans ACTD u ABTD nonyuaem CT? +h* = (b+c),
BT? + 1 = (a+c¢)’. s ABTD umeen taxke BT =
=(a+c)sin2B. Orciona HaxOAUM

(b+c) =(a+c) +(a+b) —2(a+b)(a+c)sin*2p.

a(a+b)cos* 2
CaenoBarenpHo, ¢ = —— . Tak kak
b—a+(a+b)sin” 2B
dibe Rsin 2B , _a:R(2c0525—1)5m2[3
(1-cos2B)cosP (1-cos2B)cos2p
_ Rsin2 o ABTD onpenenseM i = (a+c)cos2P =
2—cos2p

_ 2Rsin2B . Tlnomanp rpanu ABC pasia S =b(a+b)sin2p =

2—cos2B

R?sin® 2B

= —————— . CuenoBaresbHo, 00beM MHUPAMUBI PaBEH

(1-cos 2[3)2 cos 2P
_Sh_ 2R’ (1+ cos2B)*

14 ———— 2 Jlasiee, o6o3HauuB t = cos2P,
3 3 (2-cos2B)cos2P
(1+t)
uiteM MuHuMyM dynkiun [ (t) = =01 Ha WHTepBaJje

t € (0;1). Ypasuenne f'(t)=0 uMeeT eMHCTBEHHOE PETIEHHE
t :%. Tak kak 3=f(t*)<4=f(1—0)<+oo=f(+0), 10 t*
nocrasusier muanmyM f Ha (0; 1) . CooTBeTCTByIOIIEE 3HAYECHHE

® I o
B = E MunuMaIbHbINE 06bEM MTHPAMIE/IBI

V= %Rsf(t*): 2R3

Bapuant 3
1
1.362*,3(2é 2. —+2m, neZ
4 4
3. 1_\/3;0 U \/3_1;1 . 4. Zarctgﬁ, 13 41.
2 4 40

211 19
" 32 3
DU3NKA

2
5. (-20), (-22). 6.2

BapunaHt 1

1. O6osnaunm 1 — HIDKHUI TPY3, 2 — BEepXHU. 3anuiieM ycJo-
BUSI PaBHOBECHS TPY30B B BO3/LyXe U B BOJE:

T =p Vg,

2T =T + pZ‘/ng

0:7T = (pi - p)Vqu

0,8-2T = 0,7T +(p; — p) Vag.
Orcioia HaiiieM HCKOMbBIE TJIOTHOCTH I'PY30B:

Py =?p:3,3 rfem® , py =10p =10 r/en’ .

2.1) F= émle . 2) UeHTp Macc ABUKYIIEHCS 110 OKPY>KHOCTH

. . 2 m
110/ AeUCTBUEM UCKOMOU CUJIbI MaCCbl gm + § = m HaXOJUTCA

Ha pacCcTosAHumn

2p.2,.m
L33 s T,
2 m 9
=M+ o

3 3

2007 /Noé

OT OCH BpallleHUA. ITo TeOpeME O JABUKEHNU HEHTPa MaCC HaX0-
JIUM CUJIY HATAMKEHUA KaHaTa:

F = mwix = gmu)zl .
3. llycte T, =T3 =T, torpma

=T =37
Ps

Pa60Ta, coBepliaeMasd MaIlIMHOW BO BCEM IUKJIE, paBHa
A=A+ Ay + Ay, tie Ay = —AU =vey (T, = T,) = 3vRT

Ay =-0, A3 =0,

njin
A=3vRT-0 .
OTCTOJIa HaXO0M MCKOMYIO TEeMIIepaTypy:
A+Q
Trnax :7‘1:37‘:?~

4. 1) Ilycrb B yCTAHOBUBIIEMCSI PEKIME HAIPSUKEHNE Ha KOHJIEH-

carope pasno U — 310 ero cpejiee 3uadenne. Torga npn pasom-
c-U

KHYTOM KJII04Y€ KOH/JEHCATOP 3apsiKaeTcsl TOKOM [ = SR a

IIpU 3aMKHYTOM KJIIOYE€ Pa3pAKa€TCA TOKOM 12 = ﬁ . B crammo-

HAPHOM COCTOSTHUN TIPUXOJANAIN 3apsi/i PaBeH yXO/SIeMy:

c-U U 4
——.2t=—1, orkyga U ==¢ .
3R 2R Y 7
2) Yepes pe3uctop conpoTtuBiacHneM 2R B TeueHue BpeMenu 2T
6-U ¢
nzer Tox Iy = = —— , a B TeueHue BpeMeHN T HJET TOK
3R 7R
_U_2% CpeaHss TeroBas MOITHOCTb paBHA
275 TIR pea 11 p
I} 2R-2t+13 - 2R-T _ 4 &

P =

3t 49 R
3. M3o6paxenue aeiicrButesbHoe, moatomy [ > 0. V13 cucreMsbr
yPaBHEHMIA

1
—+
d

1
= — — + f=
7o [=Td. d+[=45F

~ | =

oJIy4yaem
2 1

r—-25r+1=0, orkyna =2 u I, =3

ITo ycnoBuio n3o6pakeHre yBelnueHHOE, 3HAYNT, OKOHUATETHbHO
r=2.
BapuaHt 2
1. 1) IIpoekuust CKOPOCTH IIAPHKA Ha [LIUTY HE M3MEHSETCS:
vy sina = ovsiny .

OrTciola HaXOAUM CKOPOCTb OTCKOYMBIIETO MIapUKa:

— =2y,
siny
2) B cucreme orcuera, CBS-
3aHHOI C IIJINTOl, MOJYJIb
CKOPOCTH IlIapUKa MPU y/a- 2u
pe He M3MEeHSIeTCs] M yTOoJI
TaJIeHUs PaBeH YTy OTpa-
sxennst (puc.3). B nenoa-
BIDKHOM CHCTEME OTCUeTa B
MPOEKINK Ha HOPMAJb K
TLIOCKOCTH UMEEM

vcosy = 2u + v, cos A, Puc. 3
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OTKYy/1a JIIs1 ICKOMOIl CKOPOCTH ILIUTBI 110JIydaeM

1 412 —
u=—(vcosy—ro;cosa) = Qvo .
2 6
Mo3HO TaksKe 3alucaTh TEOPEMY CHHYCOB:
2u Y
sin(a—y) siny’

OTKYy/Ia TOCJIe€ PACKPBITHS CHHYCA CYMMBI HOJTy4HM TOT K€ OTBET.
2. [lng mamunbl Kaprno koaduienT mosiesnoro jeicTsus pa-
BeH

B o 95| _ Qi

OTKy/1a ul
’ LT

n
Oy T

Kpome Toro,
Ay = Oy, Ay =03 1 Ay = VeyAT .

Oé'bEZLI/IHHH BCe 3TO, II0JIydaeM

T 3VRT
A = A = A r_Au 3VRT =24, At
Ve

3. lloTeHnnanapHas sHeprus B3aNMOJICHCTBUS KOJIbIIA W IIApHKa
paBHa

)
W=k¥, e [ =R+ 2% .

4
B nauane na6monennd x =0 ul =R, B KoHlle x = —R 1
4 5

2
I=,|R? +(§ Rj = §R . VI3 3akoHa coxpaHeHUs IHEPTUN

2 2 2
p29Q° _mvt 207
2R

3

R 2

HaX0ANM HCKOMYIO CKOPOCTH IHIapuKa:

Y [sr0® [ 207
“\smR StigymR

4. Tlocne 3aMbIKaHUS KJIOUa Hepes3 pe3ucTtop 6yZIeT T€4Yb IOCTO-

SIHHDI TOK Ip = E , @ TOK B KaTylike OyJeT JUHEeHO HapacTaTh

é
€O BpeMeHeM 110 3aKoHy [ (t) = Zt . K momenty pasmblkanus
KJIIOYa B PE3UCTOPE BbIJEIUTCS KOJUYECTBO TEIJIOTbI IIZQRT ,aB

LI} (1)
2

Hepef/i/:[eT B TEILJIO TIOCJI€ pa3MbIKaHUA KJIO4a. ITo ycJjioBuio,

2 2 2 2
0= (éj Rr+£(§r) e
R 2\ L R 2L

Karymke Gy/eT 3araceHa dHeprus , KOTOpast MOJIHOCTBIO

Pemag KBa/I[paTHOE€ ypaBHEHNE, HaXO/IUM HNCKOMOE BpeEMA:

2
R
R & R

(BTOpOIi KOPEHb OTPUIATETbHbIN).

3. Vzo6paskeHue 10IyYeHO HA SKPaHe, 09TOMY OHO JIeiicTBY-

TeJIbHOE U JIMH3a cobupaioias. Pemas cucremy
1
—+
d

= ,izr,
d

~ =
S

npu [y =2 mosywaem
dy=15F, {=3F, [ =d +[, =45F , um %1:4,5;

apu My =5
dy=12F, [, =6F, I, =72F .

JIuH3y mepe/iBUHY. M Ha paccrosiaue b = f, — fi = 6F —3F = 3F
npeamer — Ha X =1, =l =7,2F —4,5F = 2,7F . Takum o6pas3om,

X = zb =27 c™m .
30
BapuaHt 3

1. M = 4,4m.
2. 1) Macca napa pasHa HyJ10. 2) V = 2,75 1.

3.1) o405 = Zé . 2) Tok HanpasJjeH BBepX U paBeH
36

4R
Bé&l
4. 1) m = 2gr 2) CKOpOCTh HampaBJIeHa BBEPX W PaBHa
v=—.
2Bl

3. 1) Uso6pasenne HaXOAMTCA 3a 9KpaHOM Ha pacctosuun 10 cm
ot Hero. 2) /lmaMerp mATHA paBeH 23 MM.

MOCKOBCKUIA FTOCYAAPCTBEHHbIA UHCTUTYT
SJIEKTPOHUKU N MATEMATUKIA

MATEMATUKA

BapuaHt 1
5.3 2
1ol -oio ] 2. (e —YU| o5+ .
[ 2 2) ( )U(s " J
3. (3), (3:1), (-1, -3),(=3 -1).
4 Ny, arctgg+nn, neZ.
2 3

5. D=(-%3), E =(—2].
18 +27m

6. —11; 1; 5.

7. ——. 8. 1728. 9. |:1;2]
4 2
BapunaHT 2
5 2
1. | 3|, 2.-1; - 3. |-22).
ED) S a2
1 1 2
-—;0 —; o0 . ;1.
ol s
6. %T[+2nn, %T[+2nn, m+2m, ne Z .
7. O0beuHeHne NpsAMBIX y = —%x, Y :%x ; HeT.
8. 35

9. Her; a e [0; 8] . Yxasanue. Ilpeo6pasyem:
Jacosx —sinx =Ja+1cos(x +¢) <Ja+1. Jlesass uacto nepa-
gencrBa Ja+1+4a+8<5 — Bozpacratomas dynkus. [Ton6o-

poM y6exxiaeMcst, 4To 1IpH @ = 8 5TO HEepaBeHCTBO ofpaliaercs B
PaBEHCTBO.

OU3NKA
BapuaHt 1
p
2mm
1 h=H-% _q065m. 2.7=2"1"29 _661
2g my +my
3 6Ea
3. AU =-A =30 x/lx . 4. b= —.
2 ) s b=
26 n(1-
5.9 20p, = 22000 _ o gy
r
BapunaHT 2

1. Oy = O Loh 15 M/,

t,
2 2.?)229:10M/C.
ty m
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24 19 gt2

3. N=—=22-10". 4. | = —%5— =0,48 m = 48 .
kT 41‘[2N2 M CM
LU?

5. 0= IR =510 Ik =5 MJIK .

MOCKOBCKNI NEAATOTMYECKIA
rocyaAPCTBEHHbIVI YHUBEPCUTET

MATEMATUKA

Tucomennwiii sx3amen

BapuaHt 1
1. —6. 2. 8.
151 T
3. tg? . YVxasanue. TIpe/cTaBbTe JaHHDIC YHC/IA B BUJIC —tgg
T
-tg—.
nE 6 1 1
4. (—eo; —64)U [—a; 0] U (O; aj U (64; +0) . Yrazanue. Tle-

peiizinte K JorapudmaM 10 OCHOBAHUIO 2.

m
5. i§+2ﬂn, neZ . Vxasanue. O6oznaubre 25 =y .

6. 5. Vxaszanue. Paccmotpure aBa caydas: p > 1u0<p <1mu
3aMeTbTe, YTO B KQXAOM U3 HUX [ (X) CTPOro MOHOTOHHA.

7. 2. Vxasanue. OGosuaupre 17 =t .

8. 36. Ykaszanue. PaccmoTpute cedeHme MUPAMU/IbI MJIOCKOCTHIO,
IPOXOAAIIEll Yepe3 BEPIINHY IHMPAMUIbI W HepIeH UK IAPHOIT
CTOPOHE OCHOBAHUS, YKa3aHHOI B YCJIOBHH.

BapunaHt 2

1.72. 2.3, 3. (-e5-0,5]U(8 2] .
4. 16. Yxasanue. Ilepeiigure x jorapudmaM 0 OCHOBAHUIO 2.
5. 4x+64x7 6. “+2m, neZ. 1. [—1; +oo)

2 3
8. 48\3 . Vxasanue. Ecan Bee JIByI'DAaHHBIE yTJIbI IIPU OCHOBA-
HUM TIMPAMU/IbI PABHbBI, TO OCHOBAHWMEM BBICOTBI MHPAMU/IbI SIBJIS-
eTcsl LEHTP OKPYKHOCTH, BIMCAHHOIT B ocHoBanue (a B ciyuae
MHOTOYTOJTbHON TIMPAaMUBI 3TO O3HAYAET elle, YTO B OCHOBAHHE
MOJKHO BIIMCATH OKPY/KHOCTD).

BapunaHt 3

L 791 11
1. SIHE < cos? . Ykasanue. CpaBuure JanHble 4ncja ¢ Hy-

JIEM.

2. |:%, 2} . Vxasanue. Tposepbre, uto x'°2% = glogix

1

3.-8. 6. —.

3.5, 4 (-52). 5 T g+rm,neZ.

HAIIEYATAHO

2007 /Neé

8. 2. Vkasanue. PaccmoTpurte oceBoe ceueHne KOHycCA.
BapunaHt 4

1. 126. N2
2. sin397° < 72 . Ykasanue. 1lpuseaure nannbie yucjaa K BULY

sin37° m sin45°.

3. g+%,nel. 4. (0;)U(52).
5. 2(e‘—e‘x). 6. (-3 1)U (4 +e).
7. £1. 8. 72J3.

Badauu ycmmnozo sx3amena

1. Je ; e. Yraszanue. Ilpomorapudmupyiite ypaBHeHue.

2. [-5;0].

3. —2; 3. Ykazanue. Paznoxure mMpaBylo 4acThb YpaBHEHUS Ha
MHOKUTEIH.

4. f(x) Bospactaer Ha (—eo; 1) mwHa (1I; +e0). Vrasanue.
V2 = || .
S. x; =3 — TOYKA MAKCUMyMa, X, = —3 — TOYKA MUHUMYMA.

6. cos16 < cos17 <sin15. Yrasanue. Ormerbre uncaa 15,16,17
Ha TPUTOHOMETPUYECKONH OKPYKHOCTH.

7. ——TT 6 T £2 U Vkaszanue. 3amerbre, 4TO

sinx —+3cosx—2 = 2(5111(35—2)—1)_

8. I'paduk — mapabora y = 22 -1, us KOTOPOI BBIKOJIOTBI TOUYKHU

¢ abcuuccamu

9. 139; 469.
10. 144. Yxazanue. B tpanenuun ABCD nposeaure CE || BD n
[IpOBepbTe, YTO cpejHsasa JjuHusg tpeyroiapbuuka ACE pasna 12.

E,neZ,
2

OU3NKA
BapuaHdt 1

1.3).2.3).3.2).4.2).5.3).6.1).7.3).8.2).9. 1).
10. 2). 11. 1). 12. 2). 13. 1) 14. 1). 15. 2). 16. A = 100 [Tx.
17. R =150 Om. 18. F = 15 xH. 19. O = 9,1-10° /I .
20. W=1,9sB.
BapuaHt 2

1.1).2.1)3.1). 4.2).5.3).6.1).7.3).8.2).9.3).

10. 2). 11. 2). 12. 1). 13. 3). 14. 2). 15. 3). 16. a =20 m/c’ .
17. v=0,1 m/c. 18. I = 5,5 A. 19. d = 16 cMm.

20. v = 350 m/c.

B 2007 TOAY

Ne sxypuana  c.
K 100-neruro U.K.Kukoura

Bspois. JI. Benonyxoe

«IIpunmmn onpenenennoct» Kukomnna. C.Kpomoe
ITamamu B.B.Moxaesa 1 14

Crarbu rio MareMarvke

Tunoreza Karanana. B.Cendepos, Bb.Dpenxun 4 8

Ne sxypuanra c.

Jleonapa ditnep (x 300-meTnio CO AHA POXKICHUS).

B.Tuxomupos 3 2
ITomynpaBusibHbIe MHOTOYTOJIBHUKH HA PELIETKAX.

B.Basusaos, A.Ycmunos 6 13
CoBpeMeHHasl MareMaTuka, BOCXOZANas K Jiliepy.

B.Apnoavo 5 2

Irion o gopmye disepa. B. Poikux,
b.Comnuuenko
e - 2 2

[
N



OTBETHBHI,

YKA3AHUA,

PEIMIEHN A

Ne sxypuara  c.

Crarsu o ¢husnke

Beepx u Buu3 uepes armocdepy. K.Bozdanos
Jlagzep — 3ameuaresibHOe gocTmkeHne XX Beka.
11. Kproxoe
— -
Jlorapudmuueckne mxanet. B.Cypoun
Cxuaxa 15 nponentos. A. Munees
Croprpusbl 3ej1eHoro crekaa. B. Dabpuxanm
[Tapazoke crosa Ha yeTbipex Hoxkax. I.Jlwo6apcruil

U3 ncropnn Haykm

Byreusunnn. A.Bacuives

He npenbru. A.Bacuivee

Ipoxon dusum u Anom Cernep. A. Bacuives
Pymxep Boxkosuu. A.Bacunvee

IBenckas munua. A.Bacunves

Au Iesenuil. A.Bacuiwves

3agayHuk «KBaHTa»

3agaun M2026 — M2070, d2033 — d2077

Pemenua sagau M2006 — M2050, 2018 — 12062

[To6emurenn koukypca «3amaunuk «Ksanrtas 2006
rojaa

KmLY

3ajgaun

Konkypc mvenn A.Il.CaBuna «Marematnka 6—8»

3aKIIOYNTENbHBIN 9Tall KOHKyPCa MMeHH
A.Il.CaBuna «Matemaruka 6—8»

[Mo6emurenn koukypca nmenn A.Il.CaBuna
«Marematuka 6-8» 2006,07 y4ye6HOTO TOMA

CTaTb¥ No MaTeMaTuke

Camoe 3arnyrtannoe jeno-2. B. Kumatickutl

Ckaska 0 pblbaKke U ero CJIOJSHON 4y/0-JeCTHHIE.
C.Asopanunos, A.72Kyxos

Cuayuait ¢ Toneit Kmoxsunbim. C./Jeopanuinos

Touapko wous u exununa. JI.IHubacos, 3.1Iubacosa

Tpu opelka IIyTemeCTBYIOMETO MaTEMATHKA.
H.ITunos

Kanevigockonn «KBaHTa»

MaTtemaTuka

«3HAMEHHUTECHIINI YICHBII MY>K»
«HeBoaMoxHbIe» (DUTYPBI
IKCTpeMasbHble BbITYKJIble (PUTyDPbI
dunsunka

Jlen, Boma m map

IlepemennbIii TOTOK

Peaktusnoe nBuskenue

Likona B «KBaHTe»

MaTemaTunka

O6 ojiHOI 3aMeyaTesTbHOU MPSIMOIl B TPEYTOJIbHUKE.
A.Kapmouenxo, I'.Durunnosckuil

O EVEE

Kax mosexyubt crosnkuymch. A. Cmacenxo

Kak Crynent maruuntHoe noge usmepsn. A.Cmacenxo

Kpurndeckoe moBenenune. 9. Pymanos

Jlioqvuna, YepHOMOp W IMIANIKa-HEBIINMKA.
A.Cmacenxo

11 R N RW

=N 1T W

=]

[T

18
16
18
13
13
15

1-6
1-6

22

27

25

26
29
28

30

32
«
«

<«
<«
<«

31

36
37
29

31

Ne skypuana

Mocrtbl U napaimiorst. B. Boiwunckuil 1
Ot 1pocroro — K cJoxkuomy. B.Inwmeiin 3
IIpakTuyeckas 3ajgaua 1o mexanuke. FO.Hocoe S
PasmepHocTH ¥ ... mpaBWJIO KBaHTOBaHUSI bopa.
I'.Baxynun 3
C mosioca — nHa nodiioc. A. Cmacenxo 3
Dusnyeckusi QakynbTaTus
Ksanrosbie uyneca. M.Kazanoe 4
-« - S

Maremarnyeckuii Kpy>KoK

Maremaruka TypuupoB. A.3acaasckuil, 5. Openxun 1
- 2
Diinep n reomerpust. A.3acrasckuil 3

Jlaboparopus «KBaHTa»

Pesonanc nporus pesonanca. B.Maiiep 3
DKcrepuMeHTaNbHble 3a1aun 1o (usuke. M. Kyxa,
E.2Kyxa, H . Yepnas 6

lpakTukym abutypueHTa
MaTtemaTunka
MuBapuanTHoOCTD U 3a7aun ¢ mapamerpamu. . Daaun,

A. Darun )
MuoxectBo 3navennit pynkuuu. C.J/laspenos 4
OO6 ofiHOM ciiyyae pacroJiosKeHust cepbl U MHPAMU/IBI.

B. Mupowun 6
DopMy bl TeOMETPUH  TIOMOTAOT ajre6pe.

B.Mupowumn 3
dusnka
JIBuokeHne 3apsijia B MarHutHoM nogsie. B./[po3dos S
Heckosbko 3a/1au Ha 3aKOH COXpaHEHUS

Mexanudeckoil sneprun. A.Yepnoyuan 1
[IponoprumonaapaocTh ANPdEpPEHITANIoB B

¢dusnueckux 3agadax. K.Poo 4
PaGora rasza npu nepexojie 13 HAYATBHOTO COCTOSIHUS

B KoHeuHoe. B.Moskaee 3
DJIeKTpUYecKue KoJie6aHus B HECTAHAPTHBIX

KoHtypax. B.Mypaeves 6
OHEPreTHUeCKU METO/ MCCIe0BAHNS KOJTeOaHmil.

A.Yepnoyuyan 2

BapunaHTel BCTynutesibHbIX 3k3ameHoB 2006 roga

Wucturyt xpunrtorpacdun, c¢BAsu u nHGOpMATUKU
Axagemnun GCH PD 2
MockoBCKHI rOCYAapCTBEHHDIH MHCTUTYT
2JIeKTPOHHON TexHukn (TexHuueckuil yHusepcurer) 2
MoCKOBCKHIT rocy/1apcTBEHHbBIN TEKCTUIbHbBIN

yausepcuter uM. A.H.Kocpiruna 1
MocKOBCKHIT TOCYZapCTBEHHDII TeXHUYECKUI
yuusepcuter uMm. H.9.Baymana 2
MockoBCKHIt FOCYapCTBEHHDIH YHUBEPCUTET UM.
M.B.JIomoHnocoBa 1
MockoBcKIiT HHKEHEPHO-(DU3HIECKUIT HHCTHTYT 2
HoBocnOUPCKHi TOCY/IaPCTBEHHBII YHIBEPCHTET 2
Poccuiickuii TrocyapcTBeHHDII e/[arOrHYeCKuit
yuusepcuter uM. A.M.Teprena 2

Poccuiickuii rocygapcTBenHbIil TeXHOIOINUCCKUI
yuusepcuter um. K.9.Ilnoakosckoro (MATH) 2

Poccniickuii rocyiapcTBeHHbI yHUBEPCUTET HEDTH U
raza uMm U.M.TyGkuma 2

c.
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Cankr-Iletep6yprexuii rocyapcTBeHHbII Or Ilymkuna g0 Boicorkoro ) «
MOJIUTEXHUYECKUIT YHUBEPCUTET 2 46 «Dpuri» obpirpan Kpamunka 4:2 2 «
Canxkr-IletrepOyprekuii rocy/IapCTBEHHbBI YHIUBEPCHTET 2 47 UYestoBek OepeT peBaHIN y KOMIIbIOTepa 6 <«
BapunaHTtbl BCcTynnresnbHbIx 3k3ameHos 2007 roga DUINKY 1 MATEMATUKY HAa MOHETAX MUPa
MockoBCKHit roc;;aapCTBeHHbIKI UHCTUTYT 3JI§KTpOHI/IKI/16 . Byrensuus 3 4 .06
u MaTeMaTI/IKH TeXHI/I‘IeCK‘IiII/I YHHUBEPCUTET ) 4 Kpucrodbep Tomsxem u Anzepe Tembcui 1 «
MoCKOBCKHI TTearorn4ecKii Tocy/1apCTBEeHHBIN He nembri 6 B
yHHBEpCHTeT } 6 41 Mpokon [dusum u dnom Cernep 5 <«
MockoBckuii (hU3UKO-TEXHUYECKUN UHCTUTYT P B 9
( N ) p 38 yikep BoxxkoBuy «
rOCY/IapCTBEHHDII YHUBEPCUTET Iu Tesenii 4 B
Onnmnnagsl
XIII Beepoccuiickasi 3a0uHasi MareMaTnieckast
OJIUMITNA/IA TITKOJIbHUKOB B 56
XXXIIT Beepoccuniickas ommMImaia MKOJbHIKOB
110 MATEMATHKE 5 48 VIHgopMmaLio 0 KypHarte «KBaHT» 1 HeKoTopble Matepiais!
oo . U3 XKYPHAETa MOXHO HanTv B IHTEPHETE ro agpecam:
XLI Beepoccniickast omMIInaa MKOIbHUKOB 110
dusuke 5 52 Penakuyums XypHasa «KBaHT»
Bceepoccuiickast cryaendeckast onmmiuazia mo dusnke 3 54 kvantinfo
T'eomerprueckue osmmmuaast uMern .M. Hlapbirnna 4 52 MOCKOBCKUIT  LIEHTD HEMPEpbIBHOMO  MaTeMaTnyeckoro
3azsaun LXX MocKkoBcKoii MaTeMaTHYecKoit 06pasoBaHms
OMTHMITHA BT 4 47 kvantmccme.ru
V36pannble 3aaun MOCKOBCKOil (pusnueckoil Mockosckuii perckmsi kiy6 «Komrbioreps
OJIUMITNA/[bL 4 49 math.child.ru
XLVII Mesxaynaponnasi MaTeMaTiHyecKasi 0JIIMITnaa 2 48 /(OCT,OOMCKOV? LEHTD  LOMOTHATEIBHOTO 06,053055/_/”}7
XV MexayHapo/Hast oJuMIInaga «3IBpuKa»
«UnTennexryanpHblit Mapadon» 3 51 ceemat.ru
XXXVII Mexaynaponnas ¢pusnmdeckas onmMmmuaza 2 51
Meskaynapoauptit Typaup «Kommbiotepnasa ¢dusuxas 4 53
MocKOBCKasi TOPOJICKasT OJIUMITUA/IA CTYEHTOB IO
(usuke 2 54
©
UHgpopmayns
3aounasg mkosaa CYHIL HI'Y 3 57 B aH I
HoBblit ipueM B 1IKOJIBI-WHTEPHATDHI TIPH
YHHUBEPCHTETAX 6 54
Hosblil ipuem Ha 3aouHoe otesneHne Masoro HOMEP IIOATOTOBUJIU
Mexmara 1 23 A.A.Eropos, C.MN.KoHoeanos,
Ouepeaoit naGop 5 OJI B3MIIL 6 44 A.10.KotoBa, B.A.Tuxomuposa, A.U.YepHoyuaH
PoxpectBerickast aspomosiesibuast uecta 3 55
Denepanbias 3a0uHas GU3NKO-TEXHIUYECKAS IIKOJIA HOMEP OoO0OPMUJIN
upn MOTHU 6 50 A.H.fpuwykoea, B.B.UeaHiok, A.E.Mauyxsepus,
Ham mnwyt 4 16 B.M.Xne6Huxosa
BHUMaHUIO HalnX YuTaresned 4 7 XYI[O)I{ECTBEHHI)Iﬁ PEJAKTOP
S 9, 28 E.B.Mopo3oea
6 15
KOMIIBIOTEPHAA TPVYIIIIA
«KBaHT» ynbibaercs 6 25 E.A.Mutuenxo, J1.B.Kanuuuuesa
Konnekuyuns ronosonomox XypHan «Keant» 3aperucrpuposan B Komurere P®
TonoBonoMka «/leabTar 4 2-a c.o0m. no neuaru. Per. ce-8o N20110473
[IBe He3HAKOMbIE IOJIOBOJIOMKHU M3 3HAKOMbIX Appec pepakumm:
Jetaseit 1 « 119296 Mockea, JlennHckuii npocnekt, 64-A, «KsaHT»
MprimesnoBra Braganmupa KpacHoyxosa 6 « Ten.: 930-56-48
Kapam/amanm TecHo 3 « E-mail: admin@kvant.info, .math@kvant.info,
phys@kvant.info
Criop roJIoBOJIOMOK B ABCTpaJIin S «
Rozeuxo na perke 2 « Orneuaravo B OAO oppaena Tpynosoro KpacHoro 3namenn
«YexoBckuii nonurpadpuyeckmini KOM6uHaT»
Ulaxmartas cTpaHnyka 142300 r.Yexos MockoBckoi o6nacru,
AOGCOTIOTHBIN YEMITHOH 1 3-s1 c.o6m. Caiit: www.chpk.ru E-mail: marketing@chpk.ru
Komubiotep aaer rpoceneiicrepy gpopy 3 « Dakc: 8(49672) 6-25-36, dpaxc: 8(4"99) 270-73-00
Ha60KOB — MAXMATHBIH KOMITO3HTOD 4 « Otpen npopax ycnyr MHOrokaHanbHbii: 8(499) 270-73-59




