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Ykazanus

a. [IpogosKUTeNIbHOCTD 9K3aMeHa: 2 yaca 15 MuHyT.

6. CtpoeHue BONPOCHUKA U KJII0Y K OLICHKE:
B sTOM BonpocHuke jiBa pa3zjiesia, U B HUX MSITh BOMPOCOB.
Paspen nepsblil — aHaIMTUYECKAst TEOMETPUSL, BEKTOPSI,

TPUTOHOMETPHS B IPOCTPAHCTBE , KOMIJIEKCHBIE YKCIa APIN PPNPND APYTI AT — W P9
Paznen BTOpOfl — POCT U 3aTyXaHUC, CTCTICHHLIC (I)YHKIJ,I/II/I, NPHRIIND NP NPEPND
nokasaTeJsibHble U Jorapudmuyeckue pyHKIUU 5y MNAY ,05NPNIY MIRY YIZW Dy IyD v
BbI 10/15KHBI OTBETUTH HA TPU BOIIPOCA MO BBIOOPY, — 79550 NNX NIRY
U _ 1
10 MEHBLIIEN MEPE Ha OIMH BOIIPOC U3 KAXK/JOI0 pasjesia TP 100 = 3333

3 x 335 = 100 Gamios.
WY IMN Y IIN )

YHRNWNY PR 97 XY Pavnn |1
12 YOV PNIYNNI MIIND MNIWONRI
397 PNAYNNI YIDYW DN MIVOX
2129 PNIAVNNI MIINN IMMNIVONI I
.N1NIN NY0AY DD

(D29M¥0D) MNNDN 9T .2

B. Pa3pelieHHbIi BCIOMOraTebHbI MaTepUAL:

1. Kanbkynarop 6e3 rpacdudeckoro gucmiies. [Ipu padote ¢
KaJIbKYJISITOPOM, KOTOPBII MPEAOCTABISIET BO3MOXKHOCTHU
NpOrpamMMUpPOBaHMSI, 3aMPELLAETCs UCMOJIb30BaATh
3TU BO3MOXHOCTH. Vcrionb30BaHue KalbKyJIsToOpa
¢ rpacuyecKuM JUCIIIEeM WM BO3MOKHOCTEN
NpOrpaMMUPOBaHKSI MOXKET NMPUBECTU K TOMY, UTO 9K3aMEH
6YJI€T AQHHYJIMPOBAH. 272Y-315 /D -ay AR

2. Jluctsbl ¢ popmyaamu (MpUararoTcs).

3. JIBYySI3bIUHBIii CJIOBApPb.

r. Oco0Oble YKa3aHus: TP MR T

1. He nepenucobiBaiiTe BONpOC; 0003HAYbTE TOJBKO €ro HOMEP. ;IORWN DN PDYNY PR L1

2. HauuHaiiTe OTBET Ha KaX/IbIil BOMPOC C HOBOW CTPAHULIBI. 7292 717900 IR I0Y v
3anuimTe B TETPAU 3TaNbl pelieHus (Tak>Ke U B TOM TN TINYA NORY Y D Nnnb v 2
cllyyae, KOryja BbIYMCJICHUS POU3BOWIIUCH C MOMOIIbIO NINON 2O DX NIINNA DD v
KaJbKyysaTopa). OObSICHUTE BCE CBOM JICHCTBHUSI, BKITIOYAs NIYI DOYNIND DIWNN TWNRI DY
BBIUMCJICHUS , TOJIPOOHO, SICHO ¥ To TopsifiKy. HeocTaTouno — ,m>w9ai 23 NN 12072 v pavnn
NOAPOOHAs 3aNUCh PELLICHUS] MOXKET MPUBECTU K TOMY, UTO 17172 1Y VIPOI,D>WN HDD
OLICHKA 3a 9K3aMeH OYy/IET CHUKEHA WJIM 3K3aMeH Oy/IeT DYNY DY K19 IDIN .NITIDM
AHHYJIMPOBAH. 1NN NDDAY IN PN YD

LYV WHRWNN Y Y WRIZ "N0YL” DIvIY v .71 1)NaN NI2NKa IN0H v
.1°N20 NY09Y DY Y NDIVY N1*NAN NI2ANNI DIRY D¥OTA VYL NN
ITuimre TONBKO B 3K3aMeHAMOHHONW TeTpaau. Hanuimre ciioBo «nvuywv» B Hayase KaxIoi CTpaHuLbl, OTBEICHHON BaMU
10/] YEPHOBUK. BbINOJIHEHNE TFOOBIX YEPHOBBIX 3aMUCEN HA JIUCTAX, HE OTHOCSIUMXCS K 9K3aMEHALUMOHHOM TETPAJIU, MOXKET
NPUBECTU K TOMY, UTO 3K3aMEH Oy/IeT aHHYJIUPOBaH!
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Bonpocsl
Oo0paTuTe BHMMaHKe: 00bSICHSIATE BCE BAIIIU IEMCTBHS, BKJIIOYAsl BBIYUCIEHUS, IOPOOHO
U SICHO.
HepocraTouHas geraau3anusi MOKeT CHU3UTH Bally OLEHKY WM

NMPUBECTH K AHHYJIMPOBAHUIO IK3aMeHA.

OTBeTbTe Ha TpU U3 BONPOCOB 1-5 , 10 MEHbILIEN MEPE Ha OIMH BONPOC U3 KaXJI0ro pasfiesa (3a Kax/iblil
BONPOC — 33% 6anna).
OO6paTuTe BHMMaHMe: €C/IM Bbl OTBETUTE OOJIee YeM Ha TpU BOINpoca, OyyT NPOBEPEHbI TOJIBKO NEPBbIE

TpU U3 OTBETOB B Ballei TETPAJIN.

Pa3nien nepBbiii — aHAIUTUYECKAS] T€OMETPUs, BEKTOPbI,
TPUTOHOMETPUS B MPOCTPAHCTBE, KOMILIEKCHBIE YUCJIA

1. [laHbl B€ OKPY>KHOCTH, KacaTeJbHbIE JIPYT K IPYTY CHAPYXKHU.

LleHTp OfHOM OKPY>KHOCTH HaXOAWTCS B TOUKE M , a ee ypaBHeHHe: (X — a)?+y2=12,

a — MOJIOXKUTEJIbHBIA MapameTp.

LleHTp npyroii OKpy>KHOCTH HAXOUTCS B TOUKe N , a €€ ypaBHEHUe: (X — 13)% + y2 =R?.

JInvHa oTpesKa, COeqUHSIIOLLETO LIEHTPbI 3TUX OKPY>KHOCTEN, paBHA 9 , 2 COOTHOLLEHUE JIJIMH

pajnycoB 3TUX OKpPY>KHOCTel paBHo 1:2, r<R .

(%) Haiinure ypaBHeHue OKPY>KHOCTH C LIEGHTPOM B TOUKe N U JIBa BOBMOKHBIX YPABHEHUS
OKPY>KHOCTH C LIEHTPOM B TOUKE M .

Hano: a<l13.

(3) HaueptuTe B OHOI cucTEMe KOOPAMHAT CXEMaTUUECKUiA Tpahuk IBYX 3TUX OKPY>KHOCTE U
BCEX OOLIMX KacaTeJIbHbIX K 3TUM OKPYKHOCTSIM.

(») Haiigure ypaBHeHue KacaTebHOM, MPOXOJSILEN yepe3 OOILy0 TOUKY 00EUX 3TUX OKPY>KHOCTEN.

(7) Ipsmasg mx—y+n=0 siBAsieTCS KacaTeJbHOM, OOLIEN sl 00enX 3Tux oKpy>kHocteil. Haiiqure
m ¥ n (gBe BO3MOXKHOCTH).

JlaHbI IBE IpYrue OKPY>KHOCTH, KacaTesbHbIE APYT K APYTY CHAPYKU.

YpaBHEHUS 3TUX OKPYKHOCTEM: (X — 2+ y2 =% ; (x—k?2+ y2 =R> ,tuk - rnmapamMeTpsbl.

3HaueHus paiuycoB r U R paBHbI 3HAUYEHUSIM, KOTOPbIE Bbl HALLIA B MYHKTE (X).

() B03MOXHO 51, UTO /IBE NPSIMbIE, YPaBHEHUSI KOTOPBIX BbI HAIIIM B MYHKTE (7), SBJSIOTCS
KacaTeJbHbIMU TAKXkKe U K 3TUM OKPY>KHOCTSIM?

Eciu fa — naiiqure t 1 k . Ecaim HeT — o0ocHyiiTe.
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2. JlaHbl YETHIPE TOYKH, PACIIONIOKEHHBIE B O[JHOM IUIOCKOCTH: A(4,p,— 1), B(7,5,5), C(1,-1,2),
D(-2,5,—-4).
p — napamerp.
(%) Haiinure ypaBaenue miockoctu ABCD .
(3) BbluncauTe 3HaueHUe MapameTpa p .
() Hoxkaxkwute, 4TO YeThIPeXyrojbHUK ABCD sBIsleTCSs! KBaJpaTOM.
Touka S — 370 BepuMHa nupamubl SABCD , ocHoBaHueM kotopoit sisasiercst ABCD .
Pe6po SC nexwut Hanpsmont x=(0,—4,1)+t(1,3,1) .
JaHo, 4TO 00BEM NUpaMU/bl paBeH 81 .
(7) Haitpure koopaMHATBHI TOUKU S (JIB€ BO3MOXKHOCTH).

JlaHa 1onoJHUTENbHAS UIOCKOCTh T , IepNeHAnKYyIspHas peopy SC .

(n) Haitqure yron mexy niaockoctbto ABCD U MIIOCKOCTBIO T .

3. [laHo ypaBHEHWUE: 22+ 22=2+2Z+9+7i ,z— KOMIUIEKCHOE UHCIIO.
z, — OJIHO M3 PEIIEHUI 3TOTrO yPaBHEHMsI, KOTOPOE MPEJICTABJISIET TOUYKY , HAXOJSILIYFOCS B TWIOCKOCTH

l'aycca B nepBOM KBaJJpaHTe, HA OKPY>KHOCTH, LIEHTP KOTOPOI HAXOUTCS B TOUKE Hayasa KOOPJUHAT.

(%) Haiiqure ypaBHeHHUe 3TOi OKPY>KHOCTH.

B [1aHHYIO0 OKPY>KHOCTb BIUCBIBAIOT KBAJPAT, OIHA U3 BEPIUMH KOTOPOTO IIPEJICTABIIEHA YUCIIOM Z; .
(3) BrbruucauTe TIIOMIAlL 3TOTO KBAjIpaTa.

() Haiinqure KOOpIMHATHI OCTAILHBLIX BEPIIMH KBajpaTa.

YMHOXKAIOT KasKJI0e W3 YnCeT, TIPEJICTABIISIFOIINX JIBE BEPIIMHBI KBAJ[paTa, JexKallue B

NepBOM U TPETheM KBajIPaHTax, Ha 1, (cos(a)+ isin(@)) , U yMHOXAIOT KaXK/I0€ U3 UMCEl,
NPEe/ICTABISIIONIMX JIBE BEPIIMHbBI KBajIpaTa, Jiexalye BO BTOPOM U YETBEPTOM KBaJI[paHTaX, Ha

I, (cos(a+ 30°)+isin(a+ 30°)) .

Touku B miockoctu ["aycca, npeficTapstonye pe3yabTaTbl, KOTOPbIe ObLIM MOJTYUYEeHbI IPU
YMHOXKEHUH, CO3/IAI0T HOBBII BBIYKJIbII YeThIPEXyTrOJIbHUK B TWI0OcKoCcTH ["aycca.

HaHOZ I 1 r, —IOJIOKUTCIIBHBIC, 1; * I .

(7) YeTblpexyrojbHUK Kakoro Buja 6b11 nonyueH? OOOCHYHTE CBOI OTBET.

JIaHO, YTO MIOMIAb MOJTYYEHHOTO YeThIPEXYTONBHIKA B v/ 3 Pa3 GOIbIIe MTOMA/N
YEeThIPEXYTOJbHUKA, KOTOPYIO Bbl BHIYUCIWIIN B MYHKTE (1) .

(7)) Bbrumcnure 11, .
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Pa3pes1 BTOpo# — pocT M 3aTyXaHMe, cTenleHHble (h)yHKLHM,
MOKa3aTeJbHbIE U JJorapupmudeckue PyHKUuH

4. [lana pyskomst f(x)= xe* —2e*+ 1 , onpepesieHHast AJist JFOO0TO X .

(x) (1) Haiinure ypaBHeHust acumnToT pyHKuuK f(X), nepneHAUKyYISPHbIX OCU Y

(ecam TakoBbIE CYILIECTBYIOT).
(2) Haiigure KoOpaMHATBI TOUYKM Niepeceuenus rpacuka pynkuuu f(x) ¢ ocbro y .
(3) Haitqure oGnacT Bo3pacTanusi M 06J1acTi yobiBanus pyHkumun f(X) .
(4) Haueprure cxematuueckuit rpacpuk pynkumu f(x) .

1—e*
eX—x’

HaHa pyHKUMs g(x)= orpeyiesieHHast Jjisl TI000ro X .

(3) (1) HaitguTe ypaBHEHUsI aCUMIITOT (DYHKIMKU g(X) , IEPIEHAUKYJISPHBIX OCH Y .
(2) Haiigure KOOpaAMHATBI TOYEK NepeceueHus rpaduka GyHKImMu g(X) ¢ ocblo x (eciu

TaKOBbIE CYLIECTBYIOT).
f(x)

e =x?
(») C nomoipto cxeMaTuueckoro rpaguka gpyskuuu f(X) HaiauTe, CKOJIbKO TOYEK MaKCUMyMa U

(3) [okaxure,uto g'(x)=

CKOJIbKO TOYEK MMHUMYMa €CTb Y pyHKIMKM g(x) . O60CHYyiITE CBOM OTBET.
(7) Haueptute cxematnueckuil rpapuk PyHKUMM Z(X) .

(7)) Bbruncaure niowmaas Urypbl, 3aKIHOUEHHON MEKy rpaprkoM (pyHKIMU g(X) , OCbIO X U

npssMon x=-—1.
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5. [ana ¢pyskums f(x)=x+ €n (x2-8) .

(%) (1) Haiigure obnacts onpenenenus pyukiyu f(x) .
(2) Haiigure ypaBHeHust acuMnToT (pyHKIMU f(X) , IEpneHAUKYJIISIPHBIX OCSIM KOOPAMHAT (€Ciu
TAKOBBIE CYLIECTBYIOT).
(3) Haiigure KoopMHATBI TOUKM 3KCTpeMyMa (pyHKuum f(X) u ompepnenuTte ee TuIl.
(4) Haueprtute cxematuueckuil rpacpuk pynkumm f(x) .
f’(x) — pyHkMs npou3BoaHON pyHkipu f(x) .
(a) (1) Haiinure o6nacTs onpepeneHust PyHKIMU TPOU3BOAHON f'(X).
(2) Haiigure ypaBHeHUs: acUMOTOT (PYHKUMU NPOU3BOAHON f'(X) , MEPNEHAUKYJISIPHBIX OCSIM
KOOP/IVHAT.
(3) Haiinure KoopaMHATBI TOUYEK NepeceueHus rpacdrika (yHKIMU MPOU3BOHON f'(X) C ocsiMu
KOOpPJMHAT (€CJIM TaKOBbIE CYILLIECTBYIOT).
(4) Haueptute cxemaTuueckuil rpaduk pyHKIMY NPOU3BOIHON f'(X) , €CJIM U3BECTHO, UTO y Hee
HET TOUYEeK 3KCTpeMyMma.
Hana pyHkuus g(x)= ef™®) orpefiesieHHast B TOH e 00JacTu, uTo U pyHkuus  f(x) .
() (1) HaiinuTe KOOpIMHATBI TOUYKHU KCTpEMyMa (PYHKIMU g(X) U OMPEJENIUTE €€ THIL.

(2) Haiigure o6macTi BO3pacTanusi U 007acTH yObIBaHUsI (DYHKLIUU g(X) .

(7) Bbruucnure nio@ae GUryphbl, 3aKiIF0OUeHHON Mexy rpadukoM pyHkummn y = f'(x) * g(x) ,

OCbIO X UTMPSIMBIMU X=—4 U x=—15.

Kenaem ycnexa! 1nnbsna
ABTopckue npasa npuHajzexar ['ocyaapctBy M3panib. DRI NPTNY NMNY DINPI MR
KomnmpoBaTh wim my6IMKOBaTh MOSKHO TOJBKO DDV N PIYND PN
¢ paspereHnss MuHuCTEpCTBA MPOCBEILECHNUS. PPNN TIVN MYID NON
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