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10-v KJIACC

4 3 2
Nel Jlokasath, YTO YypaBHEHHE X" —=4x°+12x° —8X+2=0 ne wumeer
JIEUCTBUTEJILHBIX PEIICHUM.

Pemenue:
[Ipeobpaszyem naHHOE ypaBHEHHE, BBICIUB MOJHBIN KBaApaT TPEXUICHa:
(X* —=2X)* +2(4x* —4x+1) =0
OTcroga ypaBHEHHE PUBOJUTCS K CyMME JBYX KBaJpaTOB
(x* =2x)? +2(2x-1)* =0
JlaHHOE COOTHOILLIEHNE BO3MOXHO JIMIIb IPH OJHOBPEMEHHOM PAaBEHCTBE HYJIIO
x* =2x=0, 2x-1=0.
Tak Kak 3T ypaBHEHHUs HE UMEIOT OOIIMX KOpHEH (KopHH nepBoro 2 u 0, KOpeHb
BTOpOro 0,5), TO UCXOIHOE YpPaBHEHHE HE UMEET JEHCTBUTEIbHBIX KOPHEH.

KpuTepun oneHnBaHus:

7 | PerieHre MOJIHOCTHIO apTYMEHTHPOBAHO.

6 | Pemenue APryMmCHTHPOBAHO, NMCCTCA HC CYIICCTBCHHASA apH(l)MGTI/I‘ICCKaSI omoOKa.

4- | PerreHue cBEJICHO K CyMME JIBYX KBaJpaToB, HO HE 0OOCHOBAHHO, YTO OHH
OJIHOBPEMEHHO HE MOT'YT OBITh paBHBI HYJt0. JINOO BEpHO HCCIIeI0BaHbI CBOMCTBA
JIBYX MapadoJ1 (mepBblid U BTOPOM TOJIHBIN KBAIpaT).

3 | [TosmyyeH MOJHBIN KBaJpaT U KBAJAPATHBINA TPEXWICH, Y KOTOPOTO HANICH HYJICBON
JUMCKPUMHUHAHT JMOO JIBa TPEXUJIEHA C HYJIEBBIM TUCKPUMHHAHTOM.

1- | Hagano pemenwusi. Hampumep, 1oka3aHo, 4TO ypaBHEHHE HE UMEET IICITbIX
pELIEHUN.

0 | Pemenue oTCYTCTBYET MJIM HEBEPHOE

No2 B OacceitHe umeeTcsi ABa KpaHa Jjisi Habopa Bojabl U ciuB. Mcronb3yst TOIBKO
NEPBBIM KpaH, MyCTOW OacceiiH MOXHO HAMOJHUTH 3a 10 4acoB, a MCHOIB3YS TOJIBKO
BTOpOM — 3a 15 yacoB. Ecnu oTKphITHI 00a KpaHa U CJIMB, TO U3 MOJHOTO OacceiiHa BCs
BojAa BhUTMBaeTca 3a 30 dacoB. Korma OTKphUTM TIEPBBIM KpaH W CIUB, 0acCEeH ObLI
1oJI0H. POBHO yepe3 yac 3akpbliv NEPBBIM KpaH, HO OTKPbUIM BTOpoil. Ele yepes yac
3aKpbUIA CIIUB, HO BHOBb OTKPBUIM MEPBBIA KpaH. Omnpenenure, CKOJIbKO €IIe HYXHO
MUHYT, 4T00 OacceiiH CHOBa OKa3aJiCsl HAITOJIHEHHBIM?
OtBer: 84 MUHYTBHL.

Pemenue:
[TpousBoauTenbHOCTH TIEPBOTO KpaHa 1/10 o6bema OacceitHa B yac, aHaJIOTUIHO
MIPOU3BOIUTEIILHOCTH BTOpOro 1/15 oObema Oacceitna B yac. [1ycth
MIPOU3BOIUTEIILHOCTH CJIMBA paBHa (-N) oObema OacceiiHa B yac. Tak kak rnpu JeicTBUN




BCEX TPeX KPaHOB U3 MOJHOIO OacceifHa Bes Bojia BeUIMBaeTcs 3a 30 4acos, TO
30(1/10+1/15-n)=-1. Orcrona
3+2-30n=-1, 30n=6, n=1/5.

3a nepBbIii yac pabOTHI IEPBOTO KpaHa M CIIMBA BBITCUYET BOJIBI

1/10-1/5 = -1/10 obbema. 3a BTOpOIi Yac pabOTHI (BTOPOTO KpaHa U CIUBA) BHITCUYET
1/15-1/5=-2/15 obbema.

TakuMm oOpa3om, ToOcCie 3aKpHITHS CIMBA TIEPBOMY W BTOPOMY KpaHy HEO0OXOIUMO
nomuth  1/10+2/15=7/30 oO6wema. Tak Kak uX MOPOU3BOAUTEILHOCTh pPaBHA
1/10+1/15=5/30=1/6, To rickomMoe BpeMsl HaXOauM 110 (popmyJie

s : 1.7 (daca).
30 6 5

B nepeBone Ha MUHYTBI IOJIy4aeM %-60 =84 (MHH).

Kpurepun onieHuBaHUA:

7| OTBET BepHBIH, pelIeHUE MOJTHOCTHIO APTYMEHTHPOBAHO.

5- | OTBET BEpHBIH, pellleHne He 10 KOHIIa 000CHOBAHO MO0 OTBET HEBEPHBIN U3-3a
6 | omHoit aprdMeTHUECKOiT OMIMOKN.

4 | OTBeT 4YaCTUYHO BEPHBIN, HIMEETCS HECKOJIBKO OIIMOOK IPU BEPHOI OOIIIEH nzee
pelIeHus.

3 | OTBeT OTCYTCTBYET, IPU 3TOM COCTABJICHO YPaBHEHHUE, UM COCTABJICHA Ta0INYKa,
HO 33j71a4a He penieHa. JInbo oTBeT BepHbId 0€3 000CHOBAHHSI.

1- | ImeroTcsl HaYaIbHBIC MIATH B penreHny. Hampumep, HaiiaeHo N.

0 | Pemenue oTCyTCTBYET WM HEBEPHOE

No3  HM3BecTHO, 4TO AecCsATUYHASA 3alKMCh HATYPaJbHOTO YKCJIa 3aKaHYMBAETCS Ha OJIOK
uudp 2132 ¥ npu 3TOM YKUCIO YMEHbBIIAETCA B LEJI0€ YKCIIO pa3 MpU 3a4epKUBAHUU
Tpex nocnennux udp. Haiftu Bce uncna, o01anaroniye 3TuM CBOMCTBOM.

OrtBet: 2132, 12132, 22132, 132132.

Pemenue:

1 memoo
N3 ycnoBus 3amadd cieAyer, 4TO HMCKOMOE YHMCJIO MOXHO IPEIACTaBUThb B BHUIE
x-10* +2132, Tme X — HATypaJbHOC WM HOJb, HPU OTOM TIOCIC 3a4CpPKUBAHHIA

noiyyaercss 4ucio x-10+2. CrnemnoBaTenbHO, HYKHO pEIIATh B IEJNBIX YHCIAX
ypaBHeHHE X-10* +2132 = (10x +2)k . Otcrona

x-(10* —10k) = 2k — 2132,

x-(10%-5—5k) =k —1066.

W3 nanHoro paBeHcTBa cieayet, uto k>1000, nHade cripaBa U ciieBa BhIPaKCHUS
uMeroT pasublie 3Haku. [Tycts k=1000+m, m>0, Toraa

X-(=5m)=m-66,

66 —m
5m




Tak kak yuciaa x ¥ m— IeJble, TO YUCIUTETh JOJKEH OBITh KPAaTeH 5, OTCIOAA YHUCI0 M
JOJDKHO J1aBaTh ocTaTok 1 mpu genenuu Ha 5. [lepeOupaem Takue uucia B MOPSIKE
BOo3pacTtaHus: M=1 cooTBercTByeT X=13, momyyaem uucio 132132; nanee m=6, X=2,
noixyyaeMm yucio 22132; m=11, x=1, nonygaem umcno 12132; m=66, x=0, nonydaem
yucio 2132. B ocTanbHBIX ciiydasx X OyJeT He LEJIbIM.
2 memoo

Hckomble Yncna MOXKHO TIPEICTaBUTh B BUAE .y-1000+132=ky, toe Y= w2 -
HaTypaJlbHOE YHCIIO, OKaH4YuBaromieecs nudpoit 2. M3 maHHOro paBeHCTBA SICHO, YTO
k>1000. ITycts k=1000+m, m>0, Toraa .y-1000+132 =1000y + my. OTCIOJa CIIEAYyET, 4TO
M u Yy — penurenu yucna 132=2-2-3-11. IIpu y=132 nonxyyaem uucio 132132; npu
y=22 nony4yaeM 22132; npu Y= 12 nomyuaem 12132, npu y= 2 nonyuyaem 2132. JIpyrux
HENBIX JeUTEeNeH, OKaHIMBAIOMMXCs Ha nudpy 2, y uncia 132 Her.

Kpurepun onieHuBaHUA:

7 | HaliieHbI Bce pellCHHUs, PEIICHNE MOJTHOCThIO apTyMEHTHUPOBAHO.

S- HaﬁIIGHBI BCC PCIICHNA, pCHICHUC HC 10 KOHIIA O6OCHOBaHO, h1%(810) IIpy BCPHOM
6 PCIICHUHU OTBCT OTJIMYACTCA HA OJHO YHCJIO IT0O HCBHHUMATCIIBHOCTH.

3- | Pemienne yacTH4HOE, HalIEHO JBa WK 00Jiee BEPHBIX oTBeTa. MiMeeTcst uies
4 | peurenns. Bo3MoxHO, 33/1a4a pelieHa MeToI0M repe6opa.

2 | ImeroTcs mepBbie MPOABMKCHUS B penieHny. Hanmpumep, coCcTaBieHO ypaBHEHHE B
LIEJIBIX YHACIAX ¥ BO3MOKHO YKa3aHO OJHO U3 PEILCHUMN.

1 | YkazaHo, 4yto uuciio 2132 o0nagaetr Hy)>KHBIM CBOWCTBOM.

Pemenue OTCYTCTBYCT MJIM HCBCPHOC

Ne4 Yepes Touky L Ha AuameTpe OKpyKHOCTH TIpoBeieHa cekymas PQ, cocrapisrommast
¢ nuameTpoM yroi 45 rpagycos. Jlokaxkute, uro 3HaueHne PL® +QL* HE 3aBUCHUT OT
MOJIOKECHMS TOUKH L Ha nuamerpe.

Pemenue:

[TpoBenem vepes Touky L cekymryro P’Q’,
CUMMETPUYHYIO OTHOCUTENIBHO JUaMeETpa.
Torma yron mexnay P’Q’ u nmamerpom Oyaet
TOKe 45 TpasycoB, a 3HAYUT, YTOJI MEXKIY
cekymumu coctaBut 90 rpagycos. Tak kak B
cuiny cummetpun QL=Q’L, To mo Teopeme
[Mugaropa PL* +QL* =PL* +Q'L* =Q'P?.

Q Tpeyronsnuk Q’LQ npsiMoyronbHbIN

Q paBHOOEeIpeHHbIN, To3TOMY yroi LQQ’=45. 13

TpeyroyibHuka PQQ’ mo Teopeme cuHycoB

QP
sin45
PL® + QL® =Q'P? = 2R?. JlaHHbIE BLIKJIAJKH HE 3aBUCAT OT

Q TIOJOXXKEeHMs Touku L Ha quamerpe.

= 2R, rne R-pagnyc okpyxHoctu. Otcroga Q'P = V2R,




B npenensHOM citydae, koraa Touka L siexxut Ha okpyxHOCTH, PL BeIpOXK1aeTcs
B Touky. [Ipu aToMm yron LQR, onupatomumiicst Ha auametp LR, sBnsercs npsmbim.
Orcrona QL = 2Rcos45=+/2R, 3Ha4nT PL? +QL? =0+ 2R? = 2R?.

Kpurepuu onieHuBaHusi:

7 | Jloka3arenbCTBO MOJIHOCTHIO apTYMEHTHPOBAHO.
5- | IMeeTcss HETOYHOCTD B PACCYKJICHUH, HE BIUSIONIAs Ha OOIIYIO JIOTHKY PEIICHUS
6 | 160 oymH U3 PpakTOB He TOKA3AH.
3- | UmeeTcs uzest pemeHust (HarmpuMmep, TOMOJIHUTEIbHOE TOCTPOCHHE), HO
4| 1oKa3aTenbCTBO HE MONHOE.
1- | UmeroTcs HavasIbHBIC IPOJIBIKECHUS B IOKa3aTeabcTBe. Hanpumep, HalineHa
2 | cymma KBagpaToOB B IPEIEIBHOM CITydae.
0 | Pemenue oTCyTCTBYET HIIM HEBEPHOE
ANy Bosmooicno peuterue 3a0auu
MemooomM KOOpOUHam.
[TomecTuM TEHTP OKPYXHOCTH B
P(x1; x1+a) HaJyaJio  KOOpAWHAT, TOorga  ee
ypaBHeHHE X’ +Yy’ =RZ.
[Iycts TOuka L pacnomaraercs Ha
y AHaMeTpe, KOTOPBI COBIAJAET C
x oceto OY, Torma L(0;a), rme
Q(x2; x2+a a e[-R;R] - mapameTp.
Taxk kak cekymas PQ obpasyer c
auaMeTpoM yroil 45 TpaaycoB, TO
npsimas PQ umeeTr ypaBHeHHe y=a+X

(yrnoBoit ko3¢ ¢dumment k=1=tg45).
Torma abGcrucechr X1, X2 Touek P u Q
HAXOAATCS KaK pEIICHUS ypaBHEHHS X’ +(a+x)®=R?*, T.e. 2x*+2ax+a’—-R?=0.
Homyctum X1 u X2 HaiijeHsl, Torna mno (opmyje pacCTOSHHS MEXAY ABYMs
ToukaMu PL? +QL? = (x1-0)% + (a+x1—a)* +(x2—-0)* + (a+x2—a)? = 2(x1* + x2?).

Orcrona, UCTIONB3YS TEOpeMy Buera, noJy4aem
a’-R’

2

Takum oOpazom, PL? +QL* =2(x1* + x2%) = 2R*. OTBEeT HE 3aBHCHUT OT MapamMmeTrpa a,

X1% +x2°% = (XL+x2)* - 2xI1x2 = (-a)* - 2 =R2.

3HAYMT, HE 3aBUCHUT OT BhIOOpa TOUkHu L Ha quamerpe.

Ne4 B nexkoropom ropoje o craructuke 90% HacelneHus: yMeeT U3bsICHATHCS T10-
anrnuiicku, 85% — no-nemenku, 80% — no-dpaniry3cku u /5% — no-ucnancku. Kakoi
HAWOOJBIITUH U HAMMEHBIITUI TIPOIIEHT HACEIICHUS TIPH STUX JTaHHBIX MOYKET
U3BSICHITHCS Ha BCEX YCTHIPEX sA3BIKaX cpazy?

Pemenue:

HaunGonpmmii mpo1ieHT He MOXKET MPEBHIIATh /5% — KOTMYeCTBa UCTIAHOTOBOPSIITUX
KUTEJIEH TOpoJia. ITO JOCTUTAETCS, €CIU KaXK bl UCIIAHOTOBOPSIIIUIN KUTEIb MOKET
U3BACHATHCA U HAa OCTAJIbBHBIX TpéX SA3BbIKAX.




Haiiném nanMmenbmmi npoueHT. s 3Toro npearonokKum, 4to BCe HaCeJIeHne ropoaa
cocraBiusier 100 Teic. wen. Ilycte A, H, ®, U — noaMmHOXkecTBa TIpakaaH,
COOTBETCTBYIOIIIME TOBOPAIIMM Ha aHTJIUKWCKOM, HEMEUKoM, (paHIly3cCKOM |
VCIIAHCKOM S3bIKaX COOTBETCTBEHHO. IIycTh Xx=n(A(NH) — 4YMCIO BJEMEHTOB BO
MHOECTBE ANH, TOTAa n(AUH) =n(A)+n(H)-n(ANH) <100, OTCrOZ1a
90+85—-x<100, x>75. AHaJIOTUYHO, MYCThb Yy=n(@(1H) — YUCIO DJIEMEHTOB BO
MHOXECTBE oNHA, TOrZIa n(@U H) =n(®)+n(H) —n(@ M) <100, OTCrOa
80+75—-y<100, y=>55.

Teneps, n(ANH)U(@Nx))=x+y—-n(ANHN®NH) <100, CIJICJIOBATEIIBHO
Nn(ANHN®NH)>x+y-100>75+55-100 = 30.

3nauenue 30 peanusyercs Ha TakoM npumepe. Bcee Hacenmenune ropoaa 100 Teic.
YeloBeK pa3OuBaeM Ha Hemepecekarommecs mnoJMHoxecTBa: 30 ThIC. >kuUTenen
BJIAQJCIOT BCEMHU UETBIPbMA S3bIKAMH, 25 ThIC. AHIVIMMCKAM, HEMEIKAM U
¢dpaniy3ckum, 20 ThIC. — aHIVIMIUCKAM, HEMEIKUM U HCIAHCKUM, 15 ThIC. —
aHTJIMICKUM, (PaHIy3CKUM U HCMAHCKUM, OCTaibHbie 10 ThIC. — HEMEIKHUM,
dbpaHiy3cKUM 1 uciaHcKuM. [Ipu 3ToM Bce yCIOBUS 3a/1a4M BHITIOJHEHBI.

Ounenka cyMMHupyeTcsi U3 Tpex 0JIOKOB:

1 | HanGopImmii IpoIeHT ¢ MMCAaHUEM TOT0, KOTJia OH Pean3yeTcsl.

3 | OueHkKa TOro, YT0 MUHUMANBHBIN nporeHt >=30. Uaes ouenku — 1 Oaii.

3 | Tlpumep, mokaspiBarouid, 4o 30 IPOIEHTOB peanusyercs. [Ipumep MOXKeET ObITh
MPOJIEMOHCTPUPOBAH Ha Kpyrax DWjiepa Uil CXeMaTHYHO, HO 00s13aTEIbHO C
pacrpeieIEHUEeM TOro, CKOJIBKO MTPOIIEHTOB B KaXKJI0M MEPECECUEHUU.




