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BerynurenbHbiit sk3amen B Marucrparypy (2023)

9K3AMEHAIIMOHHLI BUJIET B ®OPME TECTA
(ZEMOHCTPAILIMOHHA S BEPCUST)

L. BA3OBBIIT YPOBEHb

o 3
Sagaua 1. Vccnenyiire na quddepennupyemocts B Touke O(0,0) byukuumio f(x,y) = /23 + y3, orse-
THUB Ha BOIPOCHL:
1) KaKuM yCJIOBUEM SIBJISITCsl HAJMYME YaCTHBIX TIPOM3BOIHBIX (DYHKIMU B 3a/IaHHOI TOUKe?

a) HeOOXOUMBIM; b) mocTaToUHBIM; ¢) HEOOXOMMBIM ¥ JJOCTATOYHBIM
2) Berancaure 3Hadenus: A = f1(0,0) = , B=f,(0,0) =
3) 9TO MOXKHO CKa3aTh O IIpejieJie }E}% (f (%y)—J:(/()(fz)(igi((z:g))jB(y—o))?

y—0
a) mpeJies CyIEeCTBYeT U PABEH HYJIIO
b) npejiest cymecTByeT, HO He PaBEH HYJIIO
C) TpeJiesT He CYIIeCTBYeT

4 ;Ln(b(bepeHquyeMa mu dyuknus B Touke O(0;0)7
a) 1 b) mer
(5 6aJIJ10B 3a KaXK/Iblil ITyHKT)

2x1 4+ 220 + x3 T
Bazaua 2. Jluneitnoe nmpeobpasosanue 3agano dbopmynoit p(z) = | axy +x2 4+ 223 | tme x = | x9
—3$1 — Ty — 21‘3 T3

1) ITpu KaKOM 3HAYEHUM TTApAMeTPa @ YUCJIO0 3 ABJSETCS COOCTBEHHBIM YUCJIOM MPEOOPA30BAHUS !

2) Tlpu HaiijleHHOM 3HAYEHHUU @ EPEUUCIUTh BCe COOCTBEHHBIE YHCIa TPEOOPA3OBAHUS C yIETOM
KPaTHOCTHU.

3) st cobeTBeHHOrO Ymcsa 3 HaifiTu COOCTBEHHBII BEKTOP ¢ B3AUMHO IIPOCTBIME I[EJILIMI KOOD/MHATAMH,
B KOTOPOM IIepBasl KOOP/INHATA IOJIOKUTETbHA, U 3allNCATL CYMMY €ro KOOD/IMHAT.

6
4) TIpu KakoM 3HaYEeHUHU [IapaMeTpa a BeKTOp | a + 7 | siBisiercst COGCTBEHHBIM BEKTOPOM
—6
1peobpazoBaHus?

5) Kakomy coBGCTBEHHOMY HYHCJIy COOTBETCTBYET COOCTBEHHBIH BEKTOD U3 IyHKTa 4)7
(4 Gamta 3a KaxKJIbIi IYHKT)

3anaua 3. Jano muddepennnanbaoe ypaBHeHue:
y"(z) — 10y (z) + 21y(z) = 0.

1) Kakoro Tumna sro ypasuenune? (4 6asa)

a) ¢ PasIesIAONIMICS IePEeMEHHBIMI;

b) suHeiiHOE OJHOPOHOE € MOCTOSTHHBIME KO3 DUIIeHTaMu;
¢) 3ajaqa Komu;

d) suHeiiHOE HEOTHOPOIHOE C IIEPEMEHHBIMU KOI(DDUIIEeHTAMI

2) OnpenenHTe XapaKTepUCTHYIeCKOe YpaBHEHHEe 9TOro ypaBuenus: (4 6asia)

a) A b) A2 — 10\ +21 =0, ) M+ A+1=0, d) 21X2 —10A+1=0
3) KaKon CTPYKTYDY MMeET PellleHne JIAHHOrO ypaBHeHus:: (4 6asia)

a) y(x) = 3C1e” + TCre”, b) y(x) = C13% sin Tz + Coe™ cos 3,

c) y(z) = C1e3® 4 Coe™, d) y(z) = C1€” cos 3x + Cae” sin Tz

4) Onpenenure 3HaUeHUs YUCIOBbIX Koabdunuenros Cp, Co, npu koropeix y(0) = 1, y'(0) = 0. (8

6aJ1710B)



II. IHOBBINIEHHBIT YPOBEHD

Bagaua (muddepenuuanbaas reomerpus). (20 Gamwios) Ha nosepxuocru: 7 = {ucos v, usinv, av},
= const HANTH JINHUI, KOTOPBIE B KaXKJON TOUKE JEJIAT IOHOJIaM YIVIbI MEXKJLy KOODJANHATHBIMU JIMHASMH.

Bamaua (Meroapr ontumm3anuu). Haiitu riobasbaoe perienne u BeKTOp MHOXKUTejell Jlarpanxka B
3ajlade MaTeMaTHIeCKOTO ITPOrPaMMUPOBAHUSA

(1 — 1)? + 23 + (z3 — 2)? — min,
1+ 12 — 223 <0,
2x1 + x2 + 33 = —6.

1. (6 6amnoB) Hammmure Bug dyukiun Jlarpamxka
2. (6 6amwmos) Hamummre Bujx MuoxkuTeneit Jlarpamxa

3. (8 basutoB) Bremure KOOpAMHATEI BEKTOPA [VIOOAIBHOIO PEIEHUs: L] = , Ty = , Ty =

Sagaga (mporpamuposanue). (20 6aioB) Pemienusi npuHuMaooTcst Ha $3bIKaX HPOIPAMMEUPOBAHMUSI
C, C++, C# u Java

B10J1b 3KeJIe3HOM JIOPOrH PACIIOIOMKeHbI CTaHIuu, nponyMeposanusie or 1 1o 107, Ckopslii moest Beerma
eJIeT TI0 MapIIPYTY, COCTOATIEMY U3 N CTAHTIM U1, U, - . ., Up, e (1 < u; < 107). Toess exer mo MapmpyTy
cieBa HanpaBo. OH HAYMHAET CBOM IIyTh HA CTAHIMH U1, 32T€M OCTAHABIUBAETCS Ha CTAHIUU Uy, 3aTEM Ha
usg u Tak jgajee. CTaHIUS Uy, — KOHETHAS.

JlomycTrMoO, 9TO HOE3]T MOCETUT OJHY CTAHIUIO DOoJiee OIHOrO pasa. 10 ecTb cpemu Iucesa ui, ug, ..., Un
MOT'YT OBITDH JIyOJINKATHI.

Bawm jtaner k 3a11pocoB, KazK/Iblil 13 KOTOPBIX COAEPZKHT J[Ba PA3JIMYHBIX He/bIX uncia a; u bj (1 < aj,b; <
10%). st KasK10To 3a1mpoca HeoGXO0MMMO OTIPEIe/TATh, MOYKHO JTH JI0eXaTh Ha T0e3/Ie OT CTAHINH ¢ HOMEPOM
@; 70 CTaHIUH C HOMEPOM b;.

Hanpumep, mycrb MapmpyT moesza coctout u3 6 cranmuii ¢ Homepamu (3, 7, 1, 5, 1, 4] u nanbr 3 caeny-
FOITUX 3aITPOoca:

ea; = 3,b; = 5. JloexaThb OT cTaHIUM 3 JIO CTAHIIUKA 5 MOXKHO, IIPOEXAB II0 yIACTKY MAPIIPYTa, COCTOIIIETO
u3 cranmuii [3, 7, 1, 5]. Oreer: YES.

e ay =1, by = 7. Jloexarb oT cTaHinu 1 70 CTAHIINK 7 HEJIb3sI, TAK KaK I10€3]T HE MOXKET €XaTh B 00paTHOM
nanpasieann. Orser: NO.

e a3 = 3, by = 10. Hoexarp or cranmuu 3 g0 cranmuu 10 Henb3st, Tak Kak craHius 10 He BXOIuUT B
MapmpyT rnoesga. Oreer: NO.

Bxoaxble naHHble

B mepBoii crpoke 3amucano eauHcTBeHHOE 1es10e ducio t (1 <t < 104) — KOJIMIeCTBO HAOOPOB BXOIHBIX
JIAHHBIX B TECTE.

Jasee cirerytoT onucanusi HAOOPOB BXOIHDBIX JAHHBIX.

[lepBast cTrpoka Kazk1oro Habopa IycTasd.

Bo BTOpO#i CcTpoKe Kaxkji0ro Habopa BXOJHBIX JAHHBIX COJIEPKUTCA JBa Hejbix yuciaa: n u k (1 < n <
2:10°,1 <k <2- 105) — KOJIMIECTBO CTAHIINI, N3 KOTOPHIX COCTOUT MapIIPYT MOe3/a 1 KOJIMIECTBO 3aIIPOCOB
COOTBETCTBEHHO.

B Tperneit cTpoke KaxKkmaoro Habopa BXOMHBIX JIAHHBIX 3aMIMCAHO POBHO N MEJBIX 9HCET U1, U2, ..., Up
(1<u; < 109). Yucia uy, ug, ..., U, HEOOSI3ATEILHO PA3IHIHBI.

B crenyromux k crpokax cofepKaTcs ABa PA3IHIHBIX HesbX ncia aj u by (1 < aj,b; < 109), OIIICHIBA-
foIIHe 3aIPOC C HOMEPOM j.

lapaHTHpyeTcs, 9To CyMMa 3HaYeHnii n [0 BceM HabopaM BXOJIHBIX JaHHBIX B TecTe He Ipesbimaer 2-10°.
Anajorunyso rapaHTUpPyeTCs, YTO CyMMa 3HadeHuil k 1o BceM HabopaM BXOIHBIX JAHHBIX B TECTE TaKKe He
npesbimaer 2 - 105,

Brixoanbie mamubie. s KaXKI0ro 3alpoca B KayKJI0M HabOpe BXOMHBIX JTaHHBIX B OTIEJIBHON CTPOKE
BBIBEIUTE:

e YES, ecn Ha noesjie MOXKHO JloexaTh OT CTAHIUN a; JIO CTAHIHN b;.

e NO B IpOTHBHOM CJjIydae.



IIpumep

BXO/IHBIE JIAHHBIE | BBIXOJIHBIE JAHHBIE

3 YES
NO

63 NO

371514 YES

35 YES

17 NO

310 NO
YES

33 YES

121 NO

21 YES

12

45

75

2111244

13

14

21

41

12

Bamaua (Teopusi BepositHOcTeit). (20 GaswioB) [yasisi o napky, Asrycrun u BopecsiaBa mosrdasm
1, 9TOOBI CIJIAJINTD HEJIOBKOCTD, MOJAOUPAIH MPAMOJNHERHbIC TAJ0IKU-BETOYKHE U JIOMAJIA UX B CIydYalHBIX
Mecrax Ha Tpu dacTu. C Kakoil BEpOATHOCTb M ABI'YCTHH M3 CBOUX TPEX KyCOUYKOB, U BopeciiaBa u3 cBOUX
TPeX KyCOYKOB, CMOI'YT CJIOKUTh KaXK/bIil 110 TPEYrobHUKY (0OJIOMKH UCIIOJIB3YIOTCsI Ha TIOJIHYIO JUIHHY )7

Bamaua (auckperHasi MaremaTuka). Jloruueckas dyukuus odd,, (r1, T2, ... Ty ), tae n > 0, npuHIMA-
eT 3HadeHue 1, ecim YMCI0 apryMeHTOB, PaBHBIX 1, HeYETHO, U 3Ha4YeHne (), ec/im YETHO.

1. (2 6asna) Kakoit oruueckoii oneparn coorsercrByer dbyHKIms odds?
2. (3 6asna) Iocrpoitre CAH® dynkuuu odds.

3. (10 6asnoB, 1o 2 3a Kax /bl K1acc) B 3aBucuMocTi oT 1, OnpeesnTe IPUHAJJIEXKHCTD GyHKIuu oddy,
kJtaccam 1o, 11, S, M, L.

4. (5 6amnos) Hokaxure, aro [{odds, &} = To N Th.

3aecy Ty, 11 — kitaccel pyHKIWmi, coxpansiomux 0 m 1 cooTBeTCcTBEHHO, S — KJIacC CAMOIBOMCTBEHHBIX
dyukinii, M — Kj1acc MOHOTOHHBLIX (DYHKINM, [ — KJlacc JIUHEHHBIX (DYyHKITH.

Bamaua (Teopermyeckasi mexaHuka). (20 6a/ioB) Beibepure BepHbIe yTBEPKICHUS:. . .
Cepopmyauposanv, 10 onpedeserudi u ymeepocdenuti us 06AaCTU MEOPEMUUECKOT METAHUKU.
ITpuMepbl yTBEp K IeHUI:

e OrHOCHUTENLHLIE JTUHEHHDbIE ,He(bOpMaLLI/II/I BbISBIBAIOTCA ,[LeﬁCTBI/IeM KacaTeJIbHbIX HaHpﬂ}KeHI/Iﬁ Tryy Tyz,
Trz U XapPaKTEPUIYIOT USMEHEHUE IIEPBOHAYAJIBHO MPAMBIX YTJIOB IIJIOIIA/I0K 3JIEMEHTAPHOT'O IIapaJijie-
JICIIUIIeJa.

y




o Dopmysa JjIs OIpeJiesIeHns HHTEHCUBHOCTHU JiepopMaliuil €, 4depes IyiaBHbE jedopMmaliuu €1, €2, €3
nMeeT BUJ;

Ey = \gﬁ\/(sl —e9)2 4 (69 —e3)? + (e3 —€1)?

e Mouyib yupyrocru Broporo poja (Momyib casura) G umeer sux: G = 2(17]311), rne E — monynn yupy-

rocru nepBoro poja (Moysb FOura), v — koaddurnuent [Tyaccona.

e OrHocurenbHad yrjioBasd rII,e(bOpMaHI/IH VYxy, CO3AaBacMad B 3JIEMCHTE KacCaTEC/JIbHBIM HAIIPAXKEHUEM Tgy,
OIIUCBIBAETCA BBIPAZKCHUEM! Vg = %Txy-

o KosiniecTBo HE3ABUCUMBIX KOMIIOHEHT TEH30Da HAIIPSAKEHUI B TPOU3BOJILHON TOYKE JIMHEHHO YIIPYToro
M30TPOITHOI'O TeJla PaBHO JIECBATH.

e Crarmyeckue IpaHUYIHbIE YCJIOBHS JJIs TpaHunbl 3-4, KoopauHaThl Toyek Kotopoit 0 < z < a,y = b,
umeror Bui: 7,y(x,b) = pcos40°, oy (z,b) = —psin40°.




OO6muit KoMMeHTapuit

Busier cocrout u3 8 npakrudeckux 3ajanuii (3 3amanuit 6a30B0ro ypoBHst U 5 3a/[aHUil HOBBIIIEHHOTO YPOB-
HsT). 3ajaHust 6a30BOTO YPOBHSI SIBJISIIOTCS OOSI3aTEIBHBIME, U3 D 3aJ@HUil MOBBINIEHHOTO YPOBHS HYKHO
PEIINTD JIBa Ha, BHIOOP.

Pemenne BoiOpanHbIX 3amanuii ormennpaercs mo 100-6ambHOl mKaJie: Kaxkaoe 3amanne maer no 20 6a-
JioB. MlToroBast onenka popMUpyeTcss CyMMHPOBAHIEM OAJIIOB 3a TpU 0A30BBIX 3aIaHU U 33, JIBA PEIIEHHBIX
3aJIaHUsl, [TOBBIIIIEHHOTO yPOBHsI. B ciydae, ecym pemnteHo GoJiee 2 3aJiad MOBBIIIEHHOTO YPOBHSI, €CJIU HY K-
Hble 3aJa4i SBHO He yKa3aHbl aDUTYyPUEHTOM, IIPOBEPSIOTCS Te, HOMEpa KOTOPLIX MIAYT PaHbIe; PelleHHe
OCTaJILHBIX 3aJ1a9 He OICHUBACTCS.



