Onumnuada wkonsHukob “laz B dydywee”

KomnbrorepHoe MoaeupoBanue u rpaukas
TYp N0 MATEeMATHKE U HHKEHEPHOU rpaduke
9-i1 k1ace

Bapuant Nel

Nel. KonnuecTBO CTY/IEHTOB IOHOLIEH B yHUBEpcUTeTe HAa 35% Ooblie, ueM
CTYJEHTOB JieBylIeK. Bce oOyuaromuecs pacrnpeaeneHsbl Mo JByM KOpITycaM,

) 2 . 4
IIPpHUYCM B IICPBOM KOPIIYCC yUaTCsA g BCCX IOHOIICH, 4 BO BTOPOM - 7 BCECX

neByiek. CKOJIBKO BCEro 00y4aroluxcsi B YyHUBEPCUTETE, €CITU U3BECTHO, YTO B
nepBoM Kopiryce yuutcst Menblie 2500, a Bo BTopom 6odbiie 2500 yenoBek?

Pemenne:

. 27
IlycTh B yHHBEpPCUTETE YUUTCS 1 AEBYLIEK, TOIAA YACIIO OHOWEH 1,357 = %n,

OTCIOIa MOXHO CJIeJIaTh BBIBO/I, YTO YUCIIO 7 KpaTHO 20, TO ecTh n =20m.

3Hauut, ynuciio aesymek 20m, a roHoue 27m.
2 . 2 54
B nepBom kopryce yuurcs 3 BCEX IOHOIIIEH, TO €CTh 3 27Tm = ?m CTYJEHTOB,

4 4 80
BO BTOPOM KOPITYCE YUHUTCS 5 BCEX JIEBYIIEK, TO €CTh r 20m = 7m CTYJICHTOK.

J171s1 BBITIOJTHEHUS YCIIOBUSA 1IETIOUYNCICHHOCTH HEOOX0IUMMO, YTOOBI YUCIIO 71 OBLIO
KpatHo 35, To ecTb m =35k .

Toraa B nepBoM KopIryce % 27m = ?m = ? -35k =378k cryneHTOB,
%- 20m = @m = o0 35k =300k cryaenTok u Bcero 678k uenoBex,

a BO BTOPOM KOpITycCe %-27m = %m = % 35k =567k cryaeHToOB,

i -20m = @m = ? 35k =400k ctyneHTok u Bcero 967k yenoBex.



k<3ﬂ

678k <2500 678
[To ycnoBuro 3agauun Rt , CJIeIOBaTeNIbHO, k=3, a
967k > 2500 566
k>2——
967
ob1ree ynciio odyyaromuxcst paBHo 678k +967k =1645k =4935.
OTtBeT: 4935.
Kpurepuu
bannbi Kputepuu BbictTaBneHmna 6annos
10 MonHoe peweHne. OH6O0CHOBAHHO NOJIyYEH NPaBU/bHbIA OTBET
5 BepHo cocraBieHa Monaenb 3aJaud M UMEIOTCSI  HEKOTOPbBIE
MIPOJABMXKEHUSI B PEIICHUU
0 PelleHne He cOOTBETCTBYET HU OZJHOMY M3 BblLLENEPEYNCNEHHbIX
Kputepues

Ne2. B tpeyroasnuke ABC yron C — npsamoi. Ilpsmas MK nepnenaukyispHa
meauane CM u nepecekaet AC B Touke K. U3BectHo, uto CK: KA = 5:3. Touka O
— LEHTP OKPY>KHOCTH, ONTMCAHHOU OKOJI0 TpeyrojibHuka MAK. Halinure miomanb

tpeyroasHuka OBC, ecniu BC = 4.
Pemenne.

ITo cBoiicTBY MeauaHbl NPIMOYTOIbHOTO TpeyHronbHuka CM = BM = AM = x. Ilycts CK = k,
KA = n. Tpeyroasuuku ABC u CKM — npsiMoyronbHbIE ¥ TOAOOHKI IO OCTpoMy yriay L MAC =

~<MCA (MCA — paBuoGenpennsriii). [loatomy, x: k = (k +n): 2x nnm x = —k(k;n).
B
M/
H 0
P
C N ) K A
ITIo Teopeme cunycoB nmus TpeyroapHuka MAK nmomywem: 2R =

, = — = CK, t.e.
Sin<MAC sinsMCA
paanychl OKpYXHOCTEW, omucaHHbIX 0KoJIo TpeyroidbHukoB MAK n CMK ¢ nenpamu B Toukax O

u N coorBercTBeHO paBHBL. Tak kak MK — of0mas xopaa paBHbBIX OKpyxHOCTei, To NO —
CepeIMHHBIN HeprneHauKynsp K Heit u NO = V4R2 — MK2 = Vk% — CK2 + CM? = CM.

ITo ycnouio 3amaun CM L MK => CM ION => CMON — napasienorpamm, T.c.
OM = CN = k/2, CNIIOM => OM L BC. Ilostomy, OH — BbicoTa Tpeyronbauka OBC u



e T
2 2 2

k+n

OH=OM+MH=OM+%=R+77

ITo ycnoBuio k:n = 5:3 => OH = 1,3k. 13 ucxoanoro tpeyronbHuka, no Teopeme [Iugaropa

=4, = 1,6k, =2x = ,2): + 2, =3, => = => =5,
BC =4,AC = 1,6k,AB =2 4k+/0,2): 16 + 2,26k?* = 3,2k? k% =25 k=5

1
SBOC:§.4.1'3.5:13'

OTtBer: 13.
Kpurepuu
bannbi Kputepuu BbictaBneHmna 6annos
10 MonHoe peweHne. OH6O0CHOBAHHO NOJIYyYEH NPaBU/bHbINA OTBET
5 [Noka3aHo, yto CMON — napannenorpamm,
0 PeweHne He COOTBETCTBYET HM OAHOMY M3 BblLLENEPEYNCAEHHDbIX
Kputepues

Ne3. Ilpu kakux 3HaYEHUAX apaMeTpa a CYUIECTBYET XOTs Obl OJIHA Mapa 4yKcel
(x;y) , YJIOBJIETBOPSIOIIAs PaBEHCTBY X~ +2)° +3a’ + xy +2ax+3ay—10=07

Penrenue:
[Iepenuiem ypaBHEHUE KaK KBaAPATHOE OTHOCUTEIBHO X :

x’ +(2a+y)x+2y2 +3a>+3ay—-10=0,
D=(2a+y) —4-(2y* +3d’ +3ay-10) =-7)" —8a’ —8ay + 40,
YpaBHeHue uMeeT pelienus, ecnu D >0, To ectb —7y”° —8a” —8ay +40 >0

i 7y° +8ay +8a> —40<0 (*)
Ilycts f ( y) =7y” +8ay +8a’ — 40 - 510 KBagpaTHuHas QYHKUHS, TpaPUKOM

ABIIE€TCA apaboJiia, BETBH KOTOPOI HAlpaBIeHbI BBEPX.

HepagpenctBo (*) UMEET pellIeHUs, €CJIU 3HaueHue PyHkuu f ( y) B BEPIIIUHE

Hapa60JIBI HCIIOJIOXKHUTCIIbHO, TO €CTh

S (3,)=7y+8ay, +8a° —40<0, y8:_47“

f(ye)=§a2—4030,tno BEPHO NpHU a* <7 um ae[—\ﬁ;ﬁ],

OTBeT: a € [—\/7,\/7]



Kpurepuu

banbl Kpurepuu BoicTaB/IeHUS
10 OO6G0CHOBAHHO TOJYY€H NMPABUIILHBIN OTBET
5 BepHo Hauarto pelieHue 3a1a4uu, MOJTy4eHbl HEKOTOPbIE
IPOMEKYTOUYHBIE pe3yJIbTaThl, JalbHENIIee pelIeHUE HEBEPHO UITU
OTCYTCTBYET.
0 PemeHne He COOTBETCTBYET HM OJHOMY M3 BBILIENEPEUYHCICHHBIX
YCJIOBHM

Ne4(6). Ilo ueprexxkam U JaHHBIM 3a7a4M 4a, onpeaenute 1auHy otpeska AE.

PeweHue 3agaum 46 (KMul, getanb Ne3).

1) Nyctb E1 - npoeKkumAa Toukn E Ha nnockoctb ABC. [lo ycnosuio 3agaum 4a
(cm. daiin petanb3) pacctosHue mexxay nnockoctamu ABC n DEF pasHo 20.

CnepoBaTenbHo, EE1 =20.

2) Mo yepTerky Ha NepPBON CTPaHULLE, PACCTOAHUE OT TOUKMU E1 A0 npamou AB
paBHO 20, a OT NPOEKLUMNM TOUKH E1 Ha npamyto AB ao Toukmn A pasHo 10.

3) Takum obpasom, no Teopeme Mundaropa, paccTtosiHue oT TOYKM E; 10 TOUYKU

|
ApasHo AE, —V102 +202 =/500 =105 .

4) Mo Teopeme Mudaropa Ans TpeyronbHMKa AElE,

AE = \/AE12 +EE? = J500+202 =900 =30.
OtBeT: 30.

Kpurepuu

bannbi Kputepuu BbictaBneHuna 6annos

10 MonHoe peweHne. OH6O0CHOBAHHO NOJIyYeH NPaBU/bHbIA OTBET

5 BepHo HallaeHoO AE1 UNN ABaXKAbl NPaBUNbHO NpUMeHeHa Teopema

Mudaropa, Ho AonylieHa apuPpmeTnyeckan ownbKa

0 PelleHne He COOTBETCTBYET HU OAHOMY M3 BblLENEPEYNCAEHHbIX
KpuTepues




Jadaya 4a.

lans dBe npoekyuu mpeyzoibHuka ABC u copu3oHmaibHas npoekyus
mpeyzosHuka DEF. [Inockocms mpeyeossHuka DEF napasnessHa naockocmu
mpeyeo/ibHuka ABC u Bbiwe ee Ha Ha 20 MM.

Tpedyemcs.

1) nocmpoums ¢ppoHmMaibHYw U 20pU30HMAIbLHYK npoekyuu dbyx nupamud ABCE u
DEFA ¢ cod/wdeHuem npoekyuoHHou cB5a3u;

2) nocmpoums NPoeKyuU @ueypsl, 00w eu das 00eux NUpamud,

3) onpedesums HamypaibHYw BeAu4uHY UCKOMOU @uaypbl C NOMOU bH
epaguyeckux NoCMpPoeHuU,

4) odo3Ha4ums Budumocms pedep nupamud,

5) opopmums Bce uzodpaxeHus no [OCT 2.303-306;

6) 0003Ha YUMb U COXPAHUMb HA Yepmexe AUHUU NOCMPOeHUS Hamypa ibHou
BenuyuHbl pueypsl, 00w eu diaa odeux nupamud.




lpogunb: KomnbrwmepHoe ModeiupoBaHue u epaduka;

myp No MameMamuke U UHXeHepHoU epapuke.

Bapua+m: 3 kaacc. 9-11
3ada4a’ (15 0asno8). AaHsl dbe npoekyuu npusmsl. Tpedyemcs.
1) donosrHums 3adaHHyw demas Bcmabkamu no npubBszkam 8 moykax A uB, 8 coomBemcmbBuu ¢
opueHmayueu no koopduHamHsIM OCAM,
2) BbinonHumb dnsa noayveHHol demaau mpu Buda 6 npoekyuoHHoU cBs3u;
3) Ha mecme coomBemcmbByrwwezo ocHoBHozo Buda ogopmMums U300paXEHUE KAK COeGUHEHUE
nosnobBunel Buda u nonobuHa pa3pesa A-A
4) enabreit Bud ogpopMums GpoHMA IbHLIM Pa3PE30OM,
5) Bce uzodpaxerHus ogpopmums no [OCT 2.305-2008;
6) peweHue ogpopmums AuHUsMU no [OCT 2.303-68;
7) wmpuxobky BsinonHums no [OCT 2.306-68;
8) Ha Budax coxpaHums AuHUU HeBudumozo koHmMYpa, Ha paspesax AUHUU HeBudumozo koHmypa He
uzodpaxames.

[locmpoeHus BeinonHumb Ha 08pamHoU CMOPOHe AuCMa. [Ta3 ckBo3Hou
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