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OBIIIUE YKA3AHUA

B nponecce usyyenus Bicmeil MATEMATHKH Ha 2-0M Kypce CTYJEHT JoJ-
KeH BHITIOJIHUTH B TPETHEM ceMecTpe KOHTDONbHEI® DaboThl 7, R; B 4eTBepTOM
ceMecTpe KOHTpoJsibHEe pabors 9, 10, 11 (cTtyaenth cnieunannroctel 290300,
291000 u cienmanbHocTel 290700, 290800 BHIMONHAIOT PA3HBIE BAPHAHTHI pa-
dor 10, 11). ITpu s1om HeobxouuMo cobiogats cielyoiye npasuia:

1. Kaxpnasa kourponbnas paboTa BHITIOJNHAETCA B OTAENbHOW TeTpagu B
KJIeTKY YepHUIaMy Jioboro upera, Kpome Kpachoro. Heobxoaumo ocTapnaTe
nmona mupusolt 4 — 5 oM aaa samevaHult peleHsenTa.

2. Ha obiloxke Terpanyu yKaseBaloTca daMuins CTYAeHTa, ero MHKlKa-
761, yue6HBii mudp, HasBaHWe IACHMILIHHEL, HOMeD KOHTposkHo# paborhi, a
TaKXe Haspanne y4eGHOro 3aBefieHH, 1aTa OTCHUIEH paboThl B AKaJeMHIO K
ajpec crymenTa. B Kouue paGoTsl cjeiyer NOCTapiTh JATy ee DRITOJIHeHW
H ITOMITHCEH CTYHEHTA. ;

3. B pafory BKIOYAKOTCA BCEe 3AJIaYM, YKasaHHBIE B 3a/IAWWH, CTPOTO 110
papuanty. Konrponpusie paboTsl, cogepkalune He BCe 3aja'l, a TaKxKe 3a-
Iadl He CBOEro BapuaiTa, CYMTAIOTCH Hes3ayTeHHLIMH.

4. Pemennd 3ajay PacloiaraloTca B MOpAJKe BO3pacTaHHA HX HOMEpOB.

5. IMepen pemennem Kaxzjo#f 3ajjauy 3amMCHIBaeTCA ee yCJIOBHE. B Tom
cyuae, ecii HECKONBKO 3a/1aY, 3 YMC/ia KOTOPBIX CTYAEHT BhOHpaeT 3aa-
uy cBOEro papHanTa, uMeioT 0buyio dopMyaNpoBKY, CIEAYeT, NepentcLbai
yCJI0BHE, 3aMEHATH 0biiHe JaHHEle KOHKDETHRIMH, B3ATHIMHA M3 COOTBETCTBY-
jomero Homepa. Hanpumep, yenosme sajaun 27 JOJKHO 6bITh Nepenucano
TaK:
Haitmu obujee pewenue aunelinozo neodwopodnozo duddepenyuaaniozo
YPaSHEHUR

' =4y =62+ 1.

6. Pemenus Majiaralorcd MogpobHO M aKKypaTHo, ¢ 0bbACHeHHeM H MOTH-
puposkoff Beex nedcrenil, ¢ HeoGXOAUMEIMY YePTEXAMM.

7. [locne nonyyenns npopenensupopantoft paboTsl Kak 3auyTeHHoll, TaK u
iesayTennoll CTyAenT A0JKeH HCIpaBuTL OTMeYCHHLIC OMMOKH M HeloeTh
¥ BBINOJIHATH BCE PEKOMEHJIAlMN pelieH3eHTa.

*Ecau pelieHsenNT Npeliaraer BHECTH B PelleHHA Te WU HHbie MCHpas-
NeHNs WK JONOJHEeHHsA ¥ NMPHCAATh paboTy JJs NOBTOPHOW NMPOBEPKH, TO
310 caeayer ciaenars B naubosce goporknif cpok. Bee menmpanaenua u 10-
HOJHEHHs BENIoNHAlTCA B Tof Ke TerpajM, HO BHOCHTL MX B CaM TCRCT

3

nocJjie peileHsuposaina sanpemaerca. [loatomy pekomenjyeics HpH fepBo-
HaYyaJibHOM BBITOJIHEHHH KOHTpOJbHOH paboThl OCTaBIATL B KOHIE TeTPaIH
HECKOJIBKO YHCTHIX JIHCTOB.

B cnyvae nesavera paBoTil M OTCYTCTBHA NPAMOTO YKa3aHUA pelieH3eHTa
Ha TO, YTO CTYAEHT MOXKeT OorpanuuuThcH MCTpaBieHneM peutenul orgens-
HBIX 3aj1a4, BCil paboTa NoJIEKHA OblTh BBIIIOJIHEHA 3aHOBO.

R, [Tpopelen3nporanikie KOHTPOALHBIE PABOTHL BMECTE CO BCEMH UCTTPDAB-
JEHHSMH M JONOJIHEHUSMH, CHENAHHEIMI 110 TPebOBaNHIO peleHsenTa, clie-
JIyeT coXpaHWTh. Be3 uX npemocTaBieHHs CTYIEeHT He JONycKaeTcs K cia-
ye yCTHOIO 3avdera 110 KonTponbHol pabore. Tlocne cuaun yersoro savera
(3AImuTH) 10 Kaxkjo# KawtposkHoft pafore cTyenT ponyckaeTcs K chave
3K3aMena.

Ha cTp. 28 npuBseen CUMCOK JINTEPATYPbl, PeKOMEHIOBaHHD # npu H3y-
YEHMH JaHHOLIO Kypca.

PABOYTAA ITPOI'PAMMA
1. OBBIKHOBEHHHIE JIA®PEPEHIIUAJIBHBIE YPABHEHU A

© OcHoBHBle NOHATHA ¥ onpesenenns. Jinddepenunaneinie ypaBHenus 1-1o

HOPAJIKA, PeOMeTPHYECKMH CMBICH YPAaBHEHHA M €0 YACTHUrO M odutero pe-
menwui#t. 3anava Komu. Teopema cyimecTROBAHMA W eIHHCTRENHOCTH 3aJlavH
Komu.

Huddepenunantiinic ypanieinsa NEpporo Mopajka ¢ pasgesaiomHMIcH
epeMeHHbIMM, OQHOPOMHEIe, JuHellble W ypasHenus Bepnyiiu.

Jiuddepernnmanbinie ypashenna 2-10 nopsjika. 3ajava Komu, Teopema
CYMecTBOBAHMA M eIHHCTBEHHOCTH pelleNus 3ajayn Komu. Ypasnenns, jo-
IMYyCKaIOmue IO KCIHEe TOpPAIKa.

Jlunelusie omnopognsie guddepeHinaiibunie ypasHeHHA 2-10 ¥ -1 Ho-
PAIKOB ¢ MOCTOAHHBIMYA KoadduunenTaMn, UX pelleHue B 3aBUCUMOCTH OT
KopHelf XapakTepHCTHUECKOTo ypanHeHHd. )

Jluneltnuic neogiopomiuic AuddepenupanLnLic ypasienus 2-ro nopsika
W HX pelleHue fo puay npasolt wactH. Metox Jlarpanza Bapualluk 11pons-
BOJILHBIX 1HOCTOAHHBIX.

Pemenne nopMaibimyx cuctem nuHelnnix anddepennpanbinx ypasne-
nuif,



2. PA LI

Yncnossle pajbl: ocHopHsle onpefenennd. CpollcTBa cXoamMMUXCa PALOB.

Heobxonumeril NpusHak cXoMMMOCTH YHCJIOBOTO pAjla ¢ NONOKUTENLHRIMU
unenamu. [‘apMonnueckuit pang. Jlocrarounbie MPH3HAKH CXOIXHMOCTH: TIDH-
3HAKM cpaBHenus pajon, npusnax Jdanambepa, pagukansueif ¥ HHTErPab-
HBIH npusnaky Komu.

3uakovepenyomuecs panst. [pusnax Jlelitnuua. 3nakonepemennbie ps-
JIBT. ABCONIOTHAS W YCIOBHAS CXOHMOCTh.

PyHKuIMOHANbHEIC PAAEL, 06nacTh cxonumocT. Crenennsie pamsl. Teope-
ma Abens. Paguyc H HHTepBaJ CXOAMMOCTH CTENEeHHOro pajia.

Pan Telnopa. Heobxonumoe u goctarouyoe ycjiosue pas3joxumocts ¢ynk
uun 8 pax Teitnopa. Pagst Maknopena jnsa sneMentapubix bynknuit e,
sinz, cosz, (1 +z)™, In(1 + z), arctgr ¥ WX UHTEPBAJIBI CXOAUMOCTH.

®opmyast Ditaepa. [IpuMeHenne creneHHBIX PAJOB L1A BRIYHCIIEHNA Ofpe-
HeJeHHBIX MH1eIpanos K pemenns muddepenumanbubix ypasnenni.

Pan dypse mna dpynkumu ¢ nepuosiomM 27 . Nenoswe Jlupuxane. Psan dy-
phe gng GYHKIHM ¢ MPOH3BONBHEIM nepuonoM. Pag ®dypbe And YeTHBIX H
eveTHnix Gynsnnit.

3. KPATHBIE UHTEI'PAJIBL

Oupenenenre guolHONO MHTErpalia U ero nwonn._uww. Beraucnenue npoitto-
10 WHTErpaia B JIEKAPTOBBIX W MOJAPHBIX KOODJIMHATAX.

Onpenenenne TpoliHoro uuTerpana u ero cpoltcrsa.,Berancnenne Tpoltuo-
IO MHTErpaja b JACKApTOBLIX ¥ UHAHHIPHYCCKUX KOOPIMHATAX.

3aMeHa nMepeMeHHLIX B ABoMHOM M TpolHOM MHTerpaniax.

[MpuMenenne KPaTHBIX WHTETPAJOB Jid BEIYUC/ACHHA MJOmaH, 00beMa,
Macchl, CTATHYECKHX MOMEHTOB, MOMEHTOB HHEDIHH H KOOPIMHAT 1IEHTPA TH-
HECTH.

4. KPUBOJIMHENHLIE UHTEIPAJILI
(cmenmansrocTs 290300, 291000)

Pabora nepemenno#t cunbl. Kpusonunelnsih wurerpan, ero csoifcraa
shaucaenne. ®opmyna I'puna. Venosue He3aBHCHMOCTH MHTErpajia OT JH-
nuy uurerpiposaima. Mnrerpuponaime nominx aud gepenunanons.
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5. YPABHEHWS MATEMATH'IECKON ®U3UKU

[TonaTne 06 ypanHenusx B YaCTHRIX MpoM3BoHBIX. OBImMee W YacTHOE pe-
wenusa. Havmanpnnle u kpaessie ycnopnd. JIuneiinsie ypasnenns nepporo mo-
PAJiEa B YaCTHBIX HPOH3BOAHBIX. Y paBHEHHSA B YaCTHRIX IPOU3BOAHBIX BTO-
poro mopajnka, ux knaccudukauns u peumenue meronom ®ypre (Meromom
pasjleleHuA NepeMeHHkIX ).

6. TEOPUA BEPOATHOCTEN U MATEMATHYECKAS
: CTATUCTUKA
(cnenuansrocTn 290300, 291000)

Cayuallubie cobbrrns, nx Knaccudukanus,

HYacrora cobriTua, ee cpolicrsa. CTATHCTHYECKOE W KJIACCHYECKOE OTipe-
JelleHns BepoATHOCTH. ['eoMeTpHiecKkas BEePOATHOCTE. AKCHOMBEL TEOPHHE Be-
poarnocTelf. ’

vm...{d.—.»ﬂu_-?_ CAOKCHUAA EGEEG.:CQEGE JJIH HECOBMECTHRIX H COBMECTHBIX CO-
6rrTuil. Teopema ymnoxenus sepostHocteit, Popmyaa nonuolt seposTHOCTH
u thopmyana Befieca. ‘

[MocneposarensHOCTh HE3aBHCHMBIX McnbiTanui, cxema Bepnyanu. Jlo-
KallbHas M MHYerpajibHas teopemnt Myanpa-Jlannaca. Hamsepostueluee
yuegio Hactynnennit cobnrruit,

Chayualtapie penwuuHbl. JlHckperHas ciayvaiiHas BeJlMUMHA MW 3aKOH ee
pactpefenenia. PynKnua H MAOTHOCTh pacnpefielienns Henpepsisiofl cuy-
yalluoll Besnununl, ux csolcrsa. Yuciiosbie xapakrepucIukn ciydalnbix
BEIMYNH: MATEMATHYECKOE OXKHJIAHWE, MOJIa, Me/iuata, JUCTIepCHs, cpejiiee
KBaJlpaTHUeCcKoe OTKJIOHeHHe, WX cholcTha.

Hopmanvroe pacnpenenense ciydaltuoll pesimummsl, pepoaTHOCTL HOMa-
Jlanud 570l BeNMYMHEL B 3aJaHHbI#l HHTepBaJ. .

Bribopka. [Inckpernsift u unrerpanibibill sapuaumonnsie pajgsl. [Toauron
H rHcTorpaMMa. ToveyHwle OUEHKHM HEM3PECTHHIX TTApaMeTpoB paclpenene-
1M, ONATHA COCTOATENLIIOCTH i HecMemenocTi ouenky. [Monsrie o nose-
PHTEJILHEIX HHTepBajiax.

BaemMenTh Koppeasitmonnoro anaiuza, Cpeinee, yeaoBHOE cpeHee, CTall-
JapTHOe OTKJNOHenwe. Merojn HauMeHBmmux ksaaparon. |'echora nuwednoi
CRATN W CC OUCHKA 110 Ko HIUMCITY KOppeasm.




7. KPUBOJIMHEAHLIE U. HOBEPXHOCTILIE HHTEITAJILI
(cnenmannuoctn 290700, 290800)

Pabora nepemennoll cunst. Kpusonunelnsil unrerpan. ero csolcrsa n
puiyncsienne. opmyna [puna. YejoBne He3aBUCHMOCTH WHTErpasia oT JiK-
HHM WHTerpupoBanua. Unterpupopanye nonnsx puddepenunanon.

[ToTok KuaKocTH Yepes nopepxuocts. [lopepxnocrnuit nurerpan, ero cookicr-

Ba M HemocpejcTBenHoe phruucienne. Popmyna Qcrporpajickore-I"aycca.

BekrTopHoe Tojie u BexTophbie auiny. [Torok pexropa. Jluseprenuns. Hup-
KYJNAIMA ¥ PoTOp BeKTOpHOTO nons. [Ipocrelinine pexTopHble NOMNA: CONENHO-
waanLioe, MOTCHIMANLHOE W TApMONK'iecKoe, uX coolicTpa.

8. TEOPUS ®YHKIUA KOMITJIEKCHOI'O NTEPEMEHHOI'O
(cneumansrocrn 290700, 290800)

Komiutekcnpie uncia. Apudmernyeckue gselicrana nan hamn. ['eomerpn-
yeckoe MpelCcTaBienHe KOMIJEeKCHoro 4ncha. TpuronoMerpnyeckas M no-
KasaTenbHas (GOpMBI KOMIIPKCHOIO 4ucia M AeHCTBHA naja numu. Cdepa
KominekcHEx inces. OyHEIMM KOMIJIEKCHOTO NEpPeMEeHHOro: nokasaresib-
nas, JorapHdMAecKas, TPHIOHOMETPHIECKHE U THIIepboIHYecKHe.

TIpesen u Henpepuisiocts. [Iponssounan Gynkimu KOMILIEKCHOIO nepe-
mernoro. Yenosua Komu-Pumana. Ananurideckne byHKuun.

WuTerpan ot GyHKIMH KOMIJIEKCHOTO NEPEMEHHOTO M €r0 BHI'MHCNeHHE.
Teopema Komu s ognocsaskolt u MnorocsasHol obnactu. Unrerpanbrasn
dopmyna Kowun.

Pajmer: wncionme u crenennsie. Pajpr Teftopa w Jlopawa. Pasnoxenune »
paj Jlopana.

KOHTPOJILHBLIE 3AITAHUA

Huxe npubeens! Tabauust Homepos 3a1aY, BXOAAWNX B 3aJaHus (KOHT-
ponpnsie paboTs). CTYICHT JoJikKen DLITOMNATS KOHTPOABIIC PaboTh 10
BAPHAHTY, HOMED KOTOPOro COBHajaer C nocuentedt undpoll ero yuetnoro
wndpa (cm. Tabn. 1| - 4). Tax, wanpumep, KONTpoabHas pabora 8 Bapuan-
ta 5 cornacho Tabn. 1 JONXHAa cofepAKaTh pemenus 3agay 55, 65, 7h, 85,
95; konrponsnas padora 10 (cmemmanpuocrs 290300, 291000) sapwanta 1

T

cornacuo Tafn. 3 — pewenus 3ajgau 154, 164, 174, 184, 194; gonTponbnasn
pabora 10 (cneunansocrn 290700, 290800) sapuanta 4 cornacio Tabn. 4 -
pelmenus 3amaq 254, 264, 274, 284, 294,

Tatinmuma |

N Ba- Konrpodibtble padorbi

puanTa ' T R

11 (21 (3114151 (61|71|81| 91
12 122(32]42|52(62|72|82]| 92
1312333143 |53|63|73|83| 93
14 |24 (34 (44|54 |64 |74 (R4 | 94
1525|3545 |565(65 |75 (85| 95
16 |26 | 36 | 46 | 56 | 66 | 76 | 86 | 96
17 |27 [ 37 [ 47 |57 |67 |77 |87 97
IR |28 [3R | 4R | 58 |68 | TR | RR | 98
19129(39|49|59 (69|79 |89 | 99
20|30 |40 |50 |60 |70 (80|90 |100
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Tabnuna 2

N Ba- Kontponsnsle paboTsl
pHaHTA 9

1 101 | 111 | 121 | 131 | 141
102 | 112 | 122 | 132 | 142
103 | 113 | 123 | 133 | 143
104 | 114 | 124 | 134 | 144
105 | 115 | 125 | 135 | 145
106 | 116 | 126 | 136 | 146
: 107 | 117 | 127 | 137 | 147
8 108 | 118 | 128 | 138 | 148
9 109 | 119 { 129 | 139 | 149
10 110 | 120 | 130 | 140 | 150
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Tabauna 3 (cnenmansnocts 290300, 291000)

N Ba- Kounrponsisie paboTh

pHaHTa 10 11

1 151 | 161 | 171 | 181 | 191 | 201 | 211 | 221 | 231 | 241
2 152 | 162 | 172 | 182 | 192 | 202 | 212 | 222 | 232 | 242
3 153 | 163 | 173 | 183 | 193 | 203 | 213 | 223 | 233 | 243
4 154 | 164 | 174 | 184 | 194 | 204 | 214 | 224 | 234 | 244
5 155 | 165 | 175 | 185 | 195 | 205 | 215 | 225 | 235 | 245
6 156 | 166 | 176 | 186 | 196 | 206 | 216 | 226 | 236 | 246
7 157 | 167 | 177 | 187 | 197 | 207 | 217 | 227 | 237 | 247
8 158 | 168 | 178 | 188 | 198 | 208 | 218 | 228 | 238 | 248
9 159 | 169 | 179 | 189 | 199 | 209 | 219 | 229 | 239 | 249
10 160 | 170 | 180 | 190 | 200 | 210 | 220 | 230 | 240 | 250

Tabanua 1 (cnemmanenoctn 290700, 290800)

N Ba- Konrponbusie pabotst

pHanTa 10 11

1 251 [ 261 | 271 | 281 | 291 | 301 | 311 | 321 | 331 | 341
2 252 | 262 | 272 | 282 | 292 | 302 | 312 | 322 | 332 | 342
3 253 | 263 (273 [ 283 | 293 | 303 | 313 | 323 | 333 | 343
4 254 | 264 [ 274 [ 284 | 294 [ 304 | 314 | 324 | 334 | 344
5 255 | 265 | 275 [ 285 | 295 | 305 | 315 | 325 | 335 | 345
6 256 | 266 | 276 | 286 | 296 | 306 | 316 | 326 | 336 | 346
7 257 | 267 | 277 | 287 | 297 | 307 | 317 | 327 | 337 | 347
8 258 | 268 | 278 | 288 | 298 | 308 | 318 | 328 | 338 | 348
9 259 | 269 | 279 | 289 [ 299 | 309 | 319 | 329 | 339 | 349
0 260 | 270 | 280 | 290 | 300 | 310 | 320 | 330 | 340 | 350

KOHTPOJIbHASI PABOTA N 7

1-10. Hajttu yacrHoe pemmenue auddepeHIAaNbHOTO YPABHEHHSH.

1. 2% =2zy~3; y(-1) =1.
N. Nhua\nTﬂu .ll.u Eun m«:v ”O.

. \ \I \/I\
. o -
7 .\»aw\_ . ; 9

! 2's Tis

Mt_ = Y coS 2K

pas- y . IR
. (xi) 847 (30 _
, e
.\,_ wh 3. Y —y-tgz= %v y(0) = 0. :akmwr PQ\
4. (1+€)yy = e*; y(0) = 1. M\u MJIMMM
5. Su+u+£a — 1)y =0; y(0)= /
6. 1M»qc +2zyy' =0 #{2) =1,
T yYy=5-4 y(-1)=1.
e g fry=tr v =-1. <
,\@HQ...«Q+F£. y(1) =e.
10. ¥ -y =2; y(0) =0, <=

11-20. Hafitu obmee pemenne nunelinoro ognopogtoro guddepennmans-
HOIO YpaBHEHHA.

1. 11. y'¥Y - 18y =0. 12. " —8y=0.
13. 4V -3y"-y=0. 14. y" —13y" +12¢ = 0.
15. y'V — 2" =0. y" —3y"+3y -y =0.
17. ¥V + 8y + 16y = 0. 18, y¥ —y" =0.
X 19. y" - 2"+ 2y =0. 2. ¥V +y =0.
21-30. Hatttw obmee pemenwe nunelnoro weomHopojHoro auddepenun-
aJlbHOTO ypaBHEeHMH.
21. ¥ +4y — 12y =8sin2z. V 22, ¥ -6y +9y=2'-z+3. ,\
23. '+ 4y = ™. 4. Y -2/ +5y=ze*. V
\/ 25. y"+5y' +6y=12cos2z. 26. y" — 5y + 6y = (122 — 7)¢".
2. Y —dy=622+1.V 28, o' — 4y + 13y = 26z + 5.
2. ¥y -2y + v= 16, 30. 3" +6y' + 9y = 10e™%",

31-40. Hafftu obmee pemenue cuctemil aunefunx middepenmansuix
ypasHenu#l ¢ NOCTOAHHBIMH Ko3ddHIHERTAMY.

= = - = =Tz
g g T e -
= z—y. = —5y—2z.
) 33 ”m =""%% Im.me_ 34 Hm = 2z -+,
"1y = z+8y. "y = z+4y.
L YLy AL r ) i
35, | % = 2%, 36 40 TV S
v = 3z+y. b = ~3y — .
! ik
. ¥ = -2y, a0 7. = 32+ 2,
8z ¥, = 3z +6y. A W = T+
o |2 = -3y, w |7 =7
"y = =224y ¥ = r—u.
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