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PaccmoTtpenst YTBEpKIECHBI

Ha 3acellaHuu Kadeapbl Ha 3aceJaHuU METOJUYECKOU KOMUCCUU
BBICIIIEH MAaTEMaTUKU LEHTpa JUCTAHIIMOHHOTO O0y4YeHUs
ITpot. Ne4 ot 19.12.2011 ITpot. Ne 67 ot 26.01.2012r.

YIK 517 (07.07)

CocraButemn: ITAXBIPOB 3.I1., YCEHOB A.Y., TATAEBA C.b.

Boicinas matematuka: MeToanYecKOe PYKOBOJCTBO IO OpraHHU3alUU
CaMOCTOSITEIbHOM pabOThl CTYJEHTOB JUCTAHIIMOHHOW (opMbl 0OydeHUs Bcex
crienmanabHocTeil. /KI'TY. Cocr.: [TaxsipoB 3.11., YcenoB A.Y., Taraesa C.b. - BUII
«Texuuky», 2011.

[Ipennaraemoe METONYECKOE PYKOBOJICTBO COAECPKUT paboUyro IporpaMmmy
Kypca “Bpicimas maTemMaTuMka’, CHOUCOK y4eOHOM  JuTepaTyphl, oOmme
pEKOMEHAAIMH O padoTe HaJl KypCcoM, 3aJaHus sl KOHTPOJIbHBIX pa0oT.

[IpenHa3HaueHO AJid CTYAEHTOB JHMCTAaHLMOHHOM (QOpMbI OOyYeHHs BCeEX
CIEIUAIBHOCTEM.

Ta6xn. 8. bubauorp.: 17 Ha3B.

Peuenzent: nmonent CymaiimanoB b.O.

TeX. peaakTop betwenanuesa A.P.

[Moamucano k neyatu 01.03.2012 r. popmar Gymaru 60 x 4 l.r"'l &
bymara ode. ITeyars ode. O6vem 2,25 n.a. Tupax 200 5k3. 3axa3 80
bumkek, yn. Cyxomnunosa, 20. UL «Texknux» KI'TY um. 1. Pa3z3akosa, 1.: 54-29-43

e-mail: beknur@mail.ru
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OBIHIME PEKOMEHJIAILIMU 110 PABOTE HAJl KYPCOM

N3yuyeHne kypca BBICHIEM MAaTEMATUKHM HAYMHAETCS HA YCTAaHOBOYHBIX
CECCUsIX, TJIe CTYJEHTHl CIYyIIAalOT OO30pHbIE JEKIMU, NPUOOPETaOT HAaBBIKK B
pELICHUM MPUMEPOB U 3aJa4d U IMOJIYYAOT METOAMYECKUE PEKOMEHIAIUH IO
CaMOCTOSITEILHOM paboTe B MekcecCHOHHBIM mepuon. llocme paGoThl CTyIEHTHI
MPUCTYNAIOT K CaMOCTOSITEIbHOMY H3YYEHHUIO MPOTrpaMMHOIO Marepuanga Mo
y4eOHHKaM, MOCOOUSIM U JIPYTOM JINTEpaType; BHIMOIHIIOT KOHTPOJIbHBIE paOOThI U
TOTOBSITCSL K COOECEI0BaHUI0, 3aUETY WU SK3aMEHY.

OcHoBHOM dhopmoii o0y4JeHus CTyJEHTa-3a04HUKA SIBJISIETCS
caMOCTOsITeNIbHAsE paboTa Haja Y4YeOHBIM MaTEpUalIOM, B KOTOPYIO BKJIIOYAETCS:
M3yUYeHHE MaTepuana mo ydeOHHKaM, pellleHHe MPUMEPOB U 3ajad, CaMOIPOBEPKA,
BBITIOJTHEHUE KOHTPOJIBHBIX palOOT. 3aBepIIAlONIUM 3TAaloOM HU3YYEHHUS! OTIEIbHBIX
pa3zesioB Kypca BbICHIEH MAaTEMAaTUKH SBISIETCA cOOeCelOBaHUE IO BBINOIHEHHBIM
KOHTPOJIbHBIM paboTaM, cjiaya 3a4eTa Uil IK3aMeHa.

[Tpu nzyuenun matepuana no yueOHUKY MOJIE3HO BECTU KOHCIIEKT, B KOTOPBIM
PEKOMEHAYEeTCsl BIIMCHIBATH OMNpeaeiaeHus, (GOPMYIUPOBKH TeopeM, (HopMyIIbl,
ypaBHeHUs U T.I. Ha monsx KOHCHEKTa CleAyeT OTMEYATh BOMPOCHI, BBIJICIICHHBIE
CTYAEHTOM JUIi TIOJYYCHMSI THUCbMEHHOM WJIM  YCTHOM  KOHCYJbTalluU
MPEIo1aBaTesl.

[Tucbmennoe odopMIeHUE KOHCIEKTa MMEET HWCKIOYUTEIbHO Ba)XHOE
3Ha4YeHUsS. 3alKuCH B HEM JOJKHBI OBbITh C/ENIaHbl aKKypaTHO M PAaCIOJIOKEHBI B
ompeleieHHOM Tmopsiake. Xopoliee BHemHee O0(OpMIEHUE KOHCIEKTa [0
M3YUYEHHOMY MaTepually He TOJIbKO MPUYYHUT CTYACHTAa K HEOOXOAUMOMY MOPSAKY,
HO Y MO3BOJIUT €My M30€KaTh MHOTOUYUCIICHHBIX OIIMOOK, KOTOPBIE MTPOUCXOSAT U3-
3a HEOPEIKHBIX, OECIIOPSAIOYHBIX 3aITUCEH.

BriBonbl, monydeHHble B Buae (OpMyN, PEKOMEHAYETCS B  KOHIIE,
MOAYEPKHYTh WM BBIACIUTh PAMKOH, YTOOBI NpPU UYTEHWU KOHCIEKTa OHU
BBIJICJISUTUCH U JIy4llle 3allOMUHAINCH. ONBIT MOKA3bIBAET, YTO MHOTUM CTYyAEHTaM
MoOMOTaeT B pabOTe COCTaBJICHUE JIUCTA, COJEPXKAIero BaKHEeWIIne u Haubolee
yacTo ynotpeOistomuecss QopMmyibl Kypca. Takod JTUCT HE TOJBKO MOMOTaeT
3alOMHUTH (DOPMYIIBI Kypca, HO U MOKET CIIYKUTh MMOCTOSIHHBIM CIIPABOYHUKOM JJIsI
CTYJEHTA.

Urenue ydeOHHMKA JOJKHO COMNPOBOXKIATHCS PEIICHHEM 3aiad, JUisl 4ero
PEKOMEHIYETCS 3aBECTH CIICLIUATIBHYIO TETPAlb.

[Ipu pemienun 3amad HyKHO 0OOCHOBATh KaXKIIbIM ATAIl PEIICHUSI, UCXOAS U3
TEOPETHYECKUX IOJOKEHUW Kypca. ECIM CTyIeHT BHUIUT HECKOJBKO ITyTEH
pelieHusi, TO OH JOJKEH CPaBHUTh UX U BbIOpaTh caMbli Jyurmuii. [lonesno go
Hayaja BbIYMCICHUN COCTAaBUTh KPATKUIl TUIAH PEIICHHUS.

Pemiennst 3aga4 U NpUMEpPOB cClielyeT H3jaraTb MOAPOOHO, BBIYMCICHUS
pacmnojilaratb B CTPOTOM IOPSIAKE, OTHAEINSIE BCIOMOTATENBHBIE BBIYUCICHUS OT
OCHOBHBIX. UepTeK1 MOKHO BBIIOJIHATH OT PYKH.
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BBIIIOJIHEHUE KOHTPOJIBHBIX PABOT

K BBINIOTHEHUIO KaXKJI0M KOHTPOJBHOU padOTHI CleayeT MPUCTYNaTh TOJbKO
MOCJI€ COOTBETCTBYIOIIErO0 M3Yy4YEHHUs MaTepuala Kypca MO YYEOHUKY U pEelIeHUs
NOCTaTOYHOTO  KOJWYECTBA  33Ja4 IO  MaTepually, COOTBETCTBYIOIIEMY
KOHTPOJIBHOMY 33/IaHUIO.

IIpu 3TOM cneayeT pyKOBOACTBOBATHCS CICAYOIIMMH IPABUIIAMU:

1. Kaxnmas xoHTposibHas paboTa JOJDKHA OBITh BBIMOJIHEHA B OTACIBHOU
TEeTpaJy B KJIETKY YEpPHWIAMU JII000T0 I[BETA, KPOME KPACHOTO, C MOJISIMU IIUPUHON
3-4 caHTUMeETpa JJIs1 3aMEYaHUN PEIICH3CHTA.

2. Ha BHemiHe#l 00JI0)KKE TETpaayd JOJAKHBI ObITh SICHO HAamUCaHbl QamMuIus
CTyJI€HTa, €r0 WHUIMANbI, (AKyIbTET, Tpymmna, mudp, Ha3BaHHE AUCIUILIMHBI,
HOMEp KOHTPOJbHOW pPabOThl; 3/€Ch K€ CIeAyeT YyKa3aTh JaTy OTCBUIKA U
JOMAIIHUM aJIpec CTyJICHTA.

3. B paboTy 10mKHBI OBITH BKIIOUEHBI TOJIBKO 3a/IaHUSI CBOETO BapUAHTA.

4. B koHile paboThl CIEAYET MPUBECTU CIUCOK UCIOJIb3YEMOMN JIUTEPATYPHI,
pPOCIIUCH, TTOCTABUTh J1aTy BBHIMIOJHEHUS PAa0OThI, U OCTAaBUTh HECKOIBKO YHCTBIX
CTpaHUII ISl UCHPABIICHUM, JOTIOJTHEHUI MO YKA3aHUIO PELICH3EHTA.

5. Ilepen peuieHneM 3aJadv HY>KHO ITOJTHOCTBIO BBIMUCATH €€ yciioBue. Ecnu
HECKOJIBKO 3aJlady UMEIOT OOIIyI0 (POPMYIUPOBKY, MEPENUCHIBATH CIEAYET TOJIBKO
YCJIOBHE 3a/1a4H HY>KHOTO BapUaHTA.

6. Pemenue KkaxaoW 3agaud  CleAyeT COMNPOBOXKAATh MOAPOOHBIMU
OOBSICHEHUSIMU U CCHUIKAMHU Ha COOTBETCTBYIOIIME (DOPMYIIbI, TEOPEMBI U IIPaBUIIA.

7. Ueprexku u rpadukd JOJKHBI ObITh BBIMOJTHEHBI aKKYpaTHO M YETKO C
yKa3aHHUEM €JIMHUI] MaciiTaba, KOOPAUHATHBIX OCEH U JIPYTUX 3JIEMEHTOB YepTekKa.
OObsicHeHHsT K 3ajjadyaM JOJIKHbI COOTBETCTBOBATh T€M OOO3HAYEHHUSIM, KOTOPHIE
JAHBI HA YEPTEKE.

KontponbHbie padOTHI, BBINOJHEHHbIE 0€3 COOMIOJEHHUS] ATUX MpaBWil, a
TAKYKE€ BBIINIOJHEHHBIE HE 10 CBOEMY BapUAaHTy WJIM COJEPIKAIIME HE BCE 3a/1a4H, HE
MPOBEPSIIOTCS, a CTYACHThI K COOECEOBaHMIO MO KOHTPOJIBHBIM paboTaMm He
JNOMyCKAOTCS.

[locne mnpoBepke KOHTPOJBbHOM pPabOThl M TOJNYYEHUS JOMyCKa CIEAYEeT
YCTPaHUTh OTMEUECHHBIE PEIIEH3EHTOM HEJ0UYETHI U, PO YCTHOE coOece/l0BaHME,
MOJIYYUTh 110 KOHTPOJIbHOM pabote 3aueT. Ha uTOroBslii 3a4eT WK 3K3aMEH CTYJEHT
JIOJIKEH SIBUTCA C 3aYTEHHBIMU KOHTPOJIBHBIMU paboTaMu.
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PACIHTPEJAEJIEHUE PA3JIEJIOB TEOPETHYECKOI'O KYPCA 110
CIIEHUAJIBHOCTAM U CEMECTPAM

I. ITo cnenUaJIbHOCTAM TEXHOJIOTHYECKOT0 HATIPABJIEH NS, HATIPABJICHUS
HH(GOPMAMOHHBIX TEXHOJIOTU (KpoMe cnienuaabHocTei 550201.01
«YnupasieHue U uHGOPMATHKA B TEXHUYECKHUX cUcTeMax», 552801.04
«IIporpammMHoOe o0ecnieyeHre BLIYMCIUTEIbHOH TEXHUKHU U
aBTOMATHU3MPOBAHHBIX cucTeM») W MHcTUTyTa ynpaBjieHuss U Ou3Heca
Tabnuma 1

CemecTtpsl Paznensl

Jluneitnas anreopa.

Bekropnas anreopa.

Ananutuyeckasi FeOMETpHs.

1 Brenenne B maTemaTnueckuit ananus. JuddepeHnuansaoe
UCYMCIIEHHE (PYHKIIMM OJHON NEepEMEHHOM.
(UccnenoBanue GyHKIMKA € TOMOIIBIO MPOU3BOJIHOMN ).
DYHKIUM HECKOJIBKUX TMEPEMEHHBIX.
Heonpenenenuplii HHTErpall.

OnpeneneHHbIA HHTErpal.

2 Hudbdepennumansubie ypaBHeHUs. Psbl.

KpatHble ¥ KpHUBOJMHEWHBIE HHTETrPAIbI.

I1. ITo cmenMaJIbHOCTSIM SHEPreTHYECKOT0 HANIPaBJIEHH sI, HAIPABJIEHUA
TPAHCIIOPTA ¥ MAINIMHOCTPOECHUS U TEXHOJIOTUYECKOr0 HaNpaBJIeHMsl.
Tabnuma 2

CemecTpsbl Paznenst

JIuneitnas anreopa.

Bexropnas anreopa.

AnHanuTtuyeckasi reOMETpHs.

1 Brenenne B maTemaTuueckuit ananus. JuddepeHnuansaoe
UCYMCIICHHE (PYHKIIMM OJHON NEepEeMEHHOM.
(WccnenoBanue GyHKIIMU C TOMOUIBIO MPOU3BOIAHOMN).
OYHKIUA HECKOJIBKUX MEPEMEHHBIX.

2 Heonpenenenuplii HTETpAI.

OrnpeieNIeHHbIN UHTErpall U €ro MPUIIOKEHUS.
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I11. Ilo cnenuadbLHOCTAM
HanpaBJieHUs] MHPOPMAUMOHHBIX TEXHOJOI Uil
(kpoMe cienmaabHoOCcTel (Kpome cnenuajgbHocTei 550201.01 «YnpaBienue u
HHpoOpMATHKA B TEXHHUYECKHUX cucTemax» , 552801.04 «IIporpammuoe
o0ecriedyeHHe BLIMUCINUTEIbHON TEXHUKHA U ABTOMAaTH3UPOBAHHBIX CHCTEM))
Tabnuma 3

CemecTpsbl Paznenst

Kypc. JIunelinas anreOpa

1 JIuneitnas anredpa

Bekropnas anredpa

AHanuTH4YeCKasi TEOMETPUS

Kypc. MaTtemaTuyecKkuii aHaaus.

Brenenne B maTemaTuueckui ananus. JuddepeHnuanbsaoe
UCYMCIIEHHE (PYHKIIMM OJHON NEepEeMEHHOM.

1 (UccnenoBanue QyHKIIMUA C TOMOUIBIO MPOU3BOIAHOMN).
OYHKIUA HECKOJIbKHUX

MEPEMEHHBIX.

Heonpenenenuplii THTETpall.

OrnpeienieHHbIN UHTErpall U €ro MPUIIOKEHUS.
HecoOGcTBeHHBIE MHTETPATIBI.

2 KpaTHble 1 KpUBOIMHEWHBIE UHTETPAIBI.
Jlubdepenumansubie ypaBHeHus. Psawl. Psg Oypee.

PACIIPEJEJEHME 3AJAHUI (UACTD — 1, YACTD — 2 M YACTb - 3) [1O
CNENMAJIBHOCTSIM, KOHTPOJILHBIM PABOTAM
U CEMECTPAM

I. ITo cnenuaAbLHOCTAM TEXHOJOIHYE€CKOI0 HANIPABJICHHS , HATIPABJICHU S
HH(GOPMAIMOHHBIX TEXHOJIOTH (KpOMe CrielHAJIbHOCTel (KpoMe
cnenuajabHocreit 550201.01 «Ynpaiienue 1 MHPOPMATHKA B TEXHHUYECKUX
cucremax» , 552801.04 «IIporpaMmmHoe obecriedeHHe BbIYUCIUTEIbHOMN
TEeXHUKH M ABTOMAaTH3UPOBAHHBIX cucTeM») © HWHCTHTYTA ynpaB/ieHUusI U

OM3Heca
Tabanma 4
Cemectpsbl 3aJaHus 10 YacTsIM Howmep koHTpOnbHOU
paboThI
1 Yacts — 1. 3amanus ¢ 11 mmo 90. 1
Yacte — 2. 3aganausa c¢ 1 mo 10, ¢ 31 mo 40.
2 Yacte — 2. 3aganus ¢ 41 mo 90. 2
Yacts — 3. 3amanusg ¢ 1 mo 90.
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I1. ITo cnennaJIbHOCTSAM IHEPIreTUHICCKOI0 HANIPaABJACHUA, HAIIPpABJICHUA
TPpAaHCHOPTAa U MAIIMHOCTPOCHUA U TEXHOJOTNYICCKOI'0 HAIIPaBJICHUA.

Tabmuma 5
Cemectpsbl 3aJaHus 10 YacTsIM Howmep koHTpOnsHOM
paboThI
1 3agaHus 1Mo 4yacth — 1. 1
3agaHus 1Mo 4acTh — 2. 2

II1. ITo cneuaAbLHOCTAM HamNpaBJeHUS MHAPOPMALMOHHBLIX TEXHOJIOTUM
(kpoMe cienmaabHocTell (Kpome cnenuajgbHocTeit 550201.01 «YnpaBiaenue u
HHpOpMATHKA B TEXHHUYECKHUX cucTemax» , 552801.04 «IIporpammuoe
o0ecredyeHHe BLIMUCIAUTEIbHON TEXHUKUA U ABTOMAaTH3UPOBAHHBIX CHCTEM))

Tabmuma 6
CemecTtpsbl 3aJaHus 110 YaCTIM Homep kKoHTposIbHO pabOThI
1 Kypc. JIunelinasg anreopa. 1
Yacts — 1. 3amanus ¢ 1 mo 50.
1 Kypc. MaremaTudecKuii aHAIN3. 1

Yacte — 1. 3agannsa ¢ 51 mo 90.
Yactp — 2. 3aganusa ¢ 1 mo 50.
2 Yacte — 2. 3aganusa ¢ 51 mo 90. 2
Yacte — 3. 3aganusa ¢ 1 mo 90.

PACIIPEJEJEHME 3AJAHUM (UACTD - 1, YACTD — 2 1 YACTD - 3) IO
KOHTPOJIbHBIM PABOTAM U CEMECTPAM IS CTYIEHTOB, UMEIOIIIAX
CPEJHEE CNEINUAJBLHOE (TEXHUKYM) OBPA3OBAHUE

Tabnuia 7
No|  Tlo criermanbHOCTSIM 1 cemectp 2 cemecTp
(axynbreToB Kontponbhas pabora Nel Kontponbhnas pabota No2
l.| ®akynbprer Yacte — 1. 3agannusa ¢ 31 no 40, | Yacte — 2. 3ananus ¢ 61
MH()OPMAIIMOHHBIX ¢ 71 mo 90. o 70.
TEeXHOJIOTUH Yacte — 2. 3aganaua c 1 mo 10, | Yacte — 3. 3amanus ¢ 1 mo
¢ 21 mo 50. 50, ¢ 71 o 90.
2. | DHepreTuyecKuit Yacte — 1. 3aganus ¢ 31 o 80. | Hacte — 2. 3amanus ¢ 61
(bakynbTeT Yacte — 2. 3aganusa ¢ 1 mo 40. | mo &0.
Yacte — 3. 3aganus ¢ 1 no
30,c 41 mo 60, ¢ 71 o 90.
3.| ®akynbTeT Yacte — 1. 3aganusa ¢ 31 no 50, | Yacte — 3. 3aganus ¢ 1 no
TpaHCcHopTa u ¢ 81 mo 90. 30, c 41 mo 60, ¢ 71 mo 90.
MAIIMHOCTPOEHHUS U Yacte — 2. 3aganus ¢ 1 o 10,
T™O ¢ 31 mo 40, ¢ 81 mmo 90.
TEXHOJIOTHYECKOTO.(pak
yJIbTETa
4. | TexHomornuyeckuu Yacte — 1. 3agannsa ¢ 31 mo 40, | Yacte — 3. 3amanus ¢ 1 mo
bakynbTeT ¢ 71 mo 80. 30, c 41 mo 50, ¢ 71 mo 90.
Yactpe — 2. 3aganms ¢ 31 mo 40,
¢ 71 no 80.
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 VIHCTUTYT yHpaBIeHHUs

Yactp — 1. 3aganmsa ¢ 11 mo 20,

Yacte — 2. 3amanus ¢ 71

" OM3Heca ¢ 31 mo 40, ¢ 71 mmo &0. o 80.
Yactpe — 2. 3agannsa ¢ 31 mo 40, | Yacte — 3. 3amanus ¢ 1 mo
¢ 61 mo 70. 30, ¢ 31 mo 50.

HNucturyT Yacte — 1. 3agannsa ¢ 71 no 90.

AIEKTPOHUKH U Yacte — 2 ¢ 41 no 70.

TEJIEKOMMYHUKAITUI Yacte — 3. 3aganus ¢ 1 o 20,

¢ 31 mo 50.
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EANHAS TABJIMLA J1JISA OIIPEJAEJEHUSA 110 HHINDPY
CTYAEHTA HOMEPOB 3AJIAY KAHTPOJIBHBIX PABOT I10 YACTSM
(YACTDb - 1, YACTDb - 2 U YACTD - 3).
Tabanma 8

[locnennsiss uudpa mudpa
1 2 3 4 5 6 7 8 9 0
3 4 5 6 7 8 9 10| 1 2
14 15 16 17 18 19 | 20 11 12 13
25 | 26 | 27 | 28 | 29 | 30 | 21 22 | 23 | 24
36 | 37 | 38 | 39 | 40 | 31 32 | 33 | 34 | 35
47 | 48 | 49 | 50 | 41 | 42 | 43 | 44 | 45 | 46
58 | 59 | 60 | 51 52 | 53 | 54 | 55 | 56 | 57
69 | 70 | 61 62 | 63 | 64 | 65 | 66 | 67 | 68
71 72 73 | 74 | 75 | 76 | 77 | 78 | 79 | 80
88 | 89 | 90 | 81 82 | 83 84 | 85 | 86 | 87

Buumanue!

Bo usbexcanus cocmasnenus uzniuwinux mabauy Oas  ONpeoeseHUs HOMepos
KOHMPOJTIbHLIX 3A0aHUll N0 wugpy cmyoeHma, cocmasiena eouHas maobauya
(mabnuya Ne 8) ona ecex KommpoavHvlx pabom ¢ Hymepayuimu ¢ I no 90
(6K1I0UUMENBHO). 3a0aHUs KOHMPOIbHBLIX pabom no pazoenam pazoeieHvl Ha mpu
yacmu (wacme — 1, wacmo-2, wacmoe-3), kaxcoas uyacmes cocmoum u3z 9 0610K08
Kadxcowlti 010k no 10 ececo 90 3a0au. 3adauu KOHMPOILHBLIX pabom pe2yiupyromcs
no yacmam vacmo — 1, uacmo-2 u uacmo-3.

Hanpumep, cmyoeum epynnot 33 no wugpy 9153 no mabauye onpeoensem Homepa
C8OUX 3a0ay nNo nociednel yugpe 3, 5mMmo coomeemcmaeyem Homepam

5,16, 27, 38, 49, 60, 61, 73, 90.

Omo o3nauaem, umo cmyoeHm no KOHMpOabHou pabome Nel evinonnsem 3a0aHusl
5,16, 27, 38, 49, 60, 61, 73, 90. Ilo wacmu —1 u no konmpoavroti pabome Ne2 smu
Jrce Homepa Ho 3a0aHus no 4acmu-2.

3AJIAYM J1JISI KOHTPOJIBHBIX 3AJTAHUM
YACTb -1
PA3JIEJIBI: «Jluneitnas anre6pa», «BekTopHas anrebpa», « AHaAIUTHYECKAS
TEOMETPHUSI».
1-10. JaHBI MaTpULBL:

-1 3 0 5 2 3 1 00
A=4 4 -1,B=|2 0 -3,E=|/01 0
0 2 -3 -3 -4 0 0 0 1

Haiitu matpuny C:

I.C=A"B-4A+3E+E A 2.C=B'A+2B-E-4B E

10
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" 3.C=4A-A B+2E-3E A
5.C=A'B-4A+3E-B'E
7.C=A*-7B+2E-B E
9.C=3A-B*+E-B4E

4.C=2B+B'A-7E+E B
6.C=B A+2B-E+4A E
8.C=B’-2A+4E+2A E
10. C=2B-A’+4E -AE

11-20. Joka3aTh COBMECTHOCTb CUCTEMBI JINHEWHBIX YPABHEHUN U PELIUTDH €€
TpeMs crnocobamu: 1) nmo npasuiny Kpamepa; 2) MaTpuuHbIM METOJ0M; 3) METOJIOM

l"aycca.
x—=2y+z=-3
I1. <4x-2y—-4z=1
3x-y+3z=-4

6x+2y—-2z=-1
12,9 3x+2y+z=2
x=3y+2z=-5

2x+y—-z=5
13. <2x-2y+4z=0
Tx+y—-z=10

X—=y+z=2
14. § 2x+3y-z=5
6x—-2y+4z=7

2x+3y+5z=0
15. 5 x+y—-z=-3

3x—y+2z=0

xX+y+2z=-1
16.<2x—y+2z=-4
4x+y+4z=-2

Sx+y-3z=-2
17.<4x+3y+2z=16
2x-3y+z=17

S5x-3y+4z=6
18.< 2x—y—-2z=0
x=2y+z=0

2x-3y—-z=0
19.3x+y—-4z=3
x—y+3z=4

x+y—-z=1
20.42x+3y-2z=-1
x+4y+z=4

21-30. Hanbl koopauHatThl BepmnH TpeyroiapHuka ABC. CnenaB pHCYHOK,
HaiTu: 1) nuHy croponsl AB; 2) ypaBHeHue meanansl BM; 3) ypaBHEeHUE BBICOTHI
poBeIeHHOM u3 BepiirHbl C; 4) BHYTpEHHUH YroJl IpHU BEpIIUHE A.

21. A(1;-3), B(4;5), C(-1;3).
23. A(1;-1), B(2;4), C(3;-4).
25. A(2;7), B(0;3), C(-1;3).

27. A(-1;3), B(0; 2), C(1;7).
29. A(0:-3), B(0:4), C(4:0).

22. A(0;-3), B(3;-1). C(-1;4).
24. A(1;5). B(-1:2). C(2:-3).
26. A(2;3), B(4:-1), C(0:4).
28. A(1;4), B(0;-1). C(2;7).
30. A(2;-4), B(1:2), C(3:2).
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31-40. Janbl Touku A, B, C, D.

Haiitu: 1) xoopauHATBl BEKTOPOB a=AB. 6=AC, c¢=AD; 2) ckanspHoe
IPOU3BECHNUE BEKTOPOB d U 6, 3) Yrojl (0 MEXIy BEKTOpamu au e 4
HAIPABICHNE BEKTOPA ¢ B IPOCTPAHCTBE; 5) BEKTOPHOE MPOM3BEICHHE BEKTOPOB
0 e 6) miomanas AABC; 7) cMmemaHHOE TMPOM3BEICHUE BEKTOPOB a, 8 c 8)
Hamucath ypaBHeHHE mnOpsiMod AB © HaWTH €€ TOYKM TIepEeCceueHus ¢
KOOPAUHATHBIMU IJIOCKOCTSMU; 9) HaWTU TOYKY @, CUMMETPUUYHYIO TOYKE A

OTHOCHUTENBHO IJIOCKOCTH, TpoXoasieit uepe3 B,C,D.
31.A(1;-1;2), B(0:4;2), C(-1;1,3), D(1;1;4).

32.A(0;1;2), B(1;-3;-2), C(1:;3;-1), D(2;0;-2).
33.A(4:3;5), B(-1;2;7). C(2:4;5), D(-1;2;-3).
34.A(2;3;1).  B(3;0;-5). C(2;0;-2).  D(0;-2;5).
35.A(3;-1;7). B(-1;2;-5). C(1;5;-1). D(2;9;-3).
36.A(3;-1;7), B(-1;5;0), C(0;-3;3), D(1;2;6).
37.A(-2;5;2), B(l;3;4), C(-1;5;6), D(4;-3;5).
38.A(1;-5;6), B(2;-1;3), C(2;-5;1). D(5;0;-1).
39.A(0;-1;2). B(1:4;5), C@3;-1;0), D(3;-1;1).
40.A(1;4;0), B(-1:3;2). C(2;-1;0),  D(05-1;3).

41-50. IlpuBectu k mpocTeillieMy BUly JJaHHbIC YPABHEHUSI U YCTAHOBUTH: 1)
B IYHKTax a); 0); B) KaKyIo JIMHUIO HA MJIOCKOCTH OHU OINPEJENSIOT; 2) B MyHKTaxX B);
I) - Kakyl MOBEpXHOCTh. Kaxaplil ciiyyall MpOMJUIIOCTPUPOBATH CXEMaTUYHBIM
PUCYHKOM.

a)22x—y—-6=0 a)x—6y-9=0

41 6)4x> +9y> -72=0 46 6)x> +y>+9y=0
‘6)x2—6y=0 '6)y2—4x=0
X +y* +z° —4x+4z=0 2)x* +y*+9z* -36=0
a)2x+3y—-12=0 a)Sy+x—-10=0

47 6)4x> +4y* —4=0 47 6)x> +y> —8x=0
. 2 ‘ 2
8)x” +6y=0 8)y  —8x=0

X + Y +z27 +2x—4z=0 2)4x* +4y* +4z° -16=0
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a)x—-3y+4=0 a)2x—-3y-10=0

6)2x” +5y*-12=0 6)9x° —4y* -36=0
43, 5 48. 5

8)x  +0,5y=0 8)x" —4y =0

x> +y*+z° —4y+6x=0 x*+y*+z°—4y=0

a)22x+y=38 a)Sx—y—-10=0
44 6)x> +y>—6y=0 6)4x> —y* -8=0

: 2 _ 49.

6)y- +4x=0 6)x —%yzO

2)x* +4y* +42°-16=0
X+ +z°-6y=0
a)3x-5y—-15=0

0)x* +y* +4x=0 @x+3y+6=0
45. , 1 6)4x> —25y* =100 =0
—y= 50.
6)y +2y 0 6)x’ —5y=0
2)3x> +9y° +92z° -9=0 )X’ +y*+z+4z=0

Paznenni: «BBeneHne B maremaThueckuil aHanus», «JluddepennuanbHoe
ucuuciaeHne QyHKIUM OJHON EPEMEHHON.
51-60. Haiitu npenens! (He moab3ysch npaBuwioM Jlonurans).

4x* +30x+50 . 10x* —=25x-15
a)Lim a) Lim——; ;
5 x2 +15x+50 -3 3x° —4x-15
0) Lim 2x -8 ; 6) Lim x—l—v7—x;
51 X =2 -46-x 52 x4 3x—12
’ 3 ) 2
6) Lim Tx” +5x-3 6) Lim Tx"=5x-3
o 532 +2x+1° o 3x2 —4x—15"
2 1—
z)Lzmx—' 2)Limﬂ;
10 1 —cosdx =0 X" +x
2 4% —Tx -2
a) Lim 3x"+5x-8 a) Lim ;c Tx :
Ay 1 6x-10 =2 x"—=0,5x-3
Nx—2—+/4- ) 2x—4
6) LimYX=2=V4=x, 6) Lim ;
53 X3 2x—6 54. W2\ x+2—-46—Xx
2 2
6) Lim 4x° +5x-8 6) Lim 6x" —=Tx-2
o 5x2 +3x =5 e 2x2 —x—6
z)Lzml cos3x’ 2) Lim l1-cosbx
x>0 X’ 0 1 —cos2x

13
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2 2
a)Lim3x +11x+10 a)le7x +26x-8

=2 x4 5x+1 4 x? +2x—14"
. 2x—4 A/ —./8 —
0) Lim ; 0) Lim X +4 -8 x;
55 ¥—2 ’\/x+3_'\l7_x 56 x—2 x—6
o) Lim 9x* +20x -1 o) Lim 7x* +26x-8
A i3 o 2x? 4 x-28
. l—cosb6x J1—
2)Luz)1—2 ; z)Lim—1 C(;S4x;
x—= 6x x—0 2x
. 2x*+5x-3 2
a) Lim-= . a) Lim 4x" —18x+8
=3 x +10x+12° =>4 3x% —13x+4’
6)Lim XLV 6y Lim V0= 1,
57. 0 X725 58 3 9-3x
6x> +5x — 3 ' 4 _
e)é—m X +5x+6 e)éjﬂg 2;x2 _9163;4;
. 1—cos4dx 2si
2) Lim————; S .x
) x>0 10x2 2) {iﬂ? 1- COSX
6x> —30x+6 2_14
a)LLn;— a)LzmM
=3 5x% —16x+3 >4 4xr —14x—8
o NS5—x? =2 J _J3_
6)%1’11?; 6)Lin§ X+7-+3 i
59. o 60. 7 Ho
6) Lim 3x"+2x-1 6)le4x —14x+8
X—>0 4x _x+5 X—>© 3)C —Tx— 4
1—cos4 —
2) Lim cos x_ 2) Lim cosXx 2cos x;
=0 x-1g2x 20 X

61-70. B mynkrax 1) - 3) Haiitu mpousBoaHyt0 dy/dx, a B IyHKTe
4) — muddepenmman dy .

61. 1) y=5sin(1+x") -, 2) y= 18
X In x
3) y=("=3x"+D)", 4) y = (x> +1)-arcsin 4x
62.1) y=6In*(x* +1)+9x, o
2) y=

x> —4x

4) y=x*-arccos/x

3) y=(sinx+1gx)'°,

63.1) y=coslnx+sin* x-2, e
2) y=-
5 6 sin 6x
) y=(2e -S4 4) y=x' -arcrgs
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64.1) y =2 +In® x+5sin 3x,
X
3) y= (COS\/;+3\/;)6,

65.1) y=2cos’ x+i/x+5,

19
2
3) y=[208/x ——=+1| ,
)y ( iy J

66. 1) y =5arccos3x—3*",
3) y:(tg2x+x3)10,
67.1) y=r+In(x+x’),
4 19
3) yz(Zi/;+——5J ,
x
2 4
68. 1) y==+arctg*x—4x,
X
16
3) yz(S3 x+x%—4J ,
69.1) y=2cos’ x +In3x -2,
2 12
3) yz(x4+—2—3\/;J ,
x
70. 1) y =Incosx +1g’x -2,

3 8
3) yz(x5 ——+2xJ ,
x

71-80. Haiitu d’y/dx’ mis GyHKImii:

15

2) y =tgbx./arctgx

sin x

e

4) y=
)y ctg9x

2) y=sin8x-In(x+x’)
4) __arcsin 5x

- e3x

2) y=Yx+2 sin4x

7x+2
e

4) y—_¢
)y In(x’ +x)
2) y=e'" -arcsin3x

arctg5x
) y= 8T
sin(2x +1)

2) y=e" x® +2x+2

arccos(8x —1
dy = ecose=
sin 6x

in 6x
2) p=_ SMOX
)V Ge i d)
4) y =tg2x-arctg’x
2) y=e™ A4+ X’

2x+e "
4) y=

arctg4x
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1)y = xsin6x, l)y:e4x+x4—1,
_ 3.3 _5_
M 2y=xT+y7=2=0, 76. 2)y2 +Inx+y =0,
3){x:2sm6t 3 x=3cos5t—4
y = cos6t y=sin5¢+2
_ 4
l)y;x lznx, l)y:3lnx+x2—x,
72. x4y -2=0, 77. )l y+x2 -2=0,
3) x=2eM 45 3 x=cos2t—1
y=e4t+3 y =4sin2¢
1)y =e3¥ +cos3x, 1)y =sin? x+~/x -3,
73. 2)x2 +siny=1, 78. 2)2x% + 4 —1=0,
_ 2 =sin 2t
3) x=t“+1 3) X )
y=dt y=cos” ¢
l)y:x2+sin2 X, 1)y = arctgx — 6x,
79. 2)x —siny+2=0,
74. 2)x3 +tay +1=0, Jx —siny
—t x=t2+2t
3 x=¢ +1 3) 3
LIy y=(t+1)
_ 2
l)y:sin2x+x2—1, Dy=In(x"+3),

2 _
75. 2)x3+cosy—2:0, 80. 2)x“+Iny=2,

3){ x=Int 3){)(:‘/;2

_.3
y=t2—t y=t>+5

Paznen «UccnenoBanue ¢GyHKIUNA € MOMOIIBIO MPOU3BOAHBIX» 81-90. a)
Hannyio QyHkuuio uccinenoBath MeTonamu AudepeHInaIbHOr0 UCUUCICHHUS U
MOCTPOUTH €€ rpaduk. /s 3Toro pekoMeH1yeTcs 1o MyHKTY

a) 1) onpenenutb B KaKuX MHTEpBagax GyHKIIUS CYIIECTBYET U HEMPEPHIBHA;

2) BBISICHUTH, HE SIBIFETCS JIM (PYHKIUS YETHOW WM HEYETHOH, T.€. HE
CUMMETPUYEH JIU €€ rpaduK OTHOCUTEIBbHO OCH KOOPAMHAT WJIM Hayaia KOOpMHAT;

3) HailTH TOUYKH NepecedueHus rpaduka ¢ OCsIMU KOOPAUHAT;

4) onpenenuTh BEpTUKATbHbBIE U HAKIIOHHBIE ACUMITOTHI;

5) HaliTU UHTEPBAJIbI BO3paCTaHUsl, YObIBAHUS U SKCTPEMYMBI;

6) HAliTU WMHTEPBAJIbI BBIMYKJIOCTH, BOTHYTOCTU M TOYKH Ieperuda rpaduka
bynxmmm;

7) moctpouth rpaduk (yHKIMH, UCIOJIb3Ysl BCE MONy4YeHHbIE AaHHbIE. [Ipu
HaXO0JICHUH MPEIeIOB MOKHO MOJIb30BaThCA MpaBuiioM Jlonurars.
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oTpe3ke [a, 8].

8la. y=xe*

82a. y =In(x2 +1)

83a. y=xe *
2x
84a. y =
A
x 2
85a. y=—_—+—
4 2 x
86a. yzx_lex
2Inx
87a. y=
A y=—"
2,1
88a. y=x“+—
2. y=x"+_
2
89a. y=X_ *1
X
90a. y:x2€—x

1-10. HaWtu yacTHbIE

byHkIMn z=f(x,)).

l. z=x"y" +sinx’ +\/;

2. z=In(x’ +y?%)

3. z=x’siny++/x

4. z=sinx-y’ +l
y

5. z=In(Wx +°)

6) Haiitu HauGonbimee M ¥ HauMeHbIlee M 3HAUEHUS QYHKIUH y=f(X) Ha -

6. y=x° —12x+1,[4:3]
0. f(x)=x—arctgx,[-1;1]
6. y=x° —3x2 +1,[~4:4]

6. f(x)=x%—2x+5[03]

0. f(x)= o2y 3,[-2;0]
6. f(x)=x—-2x,[0:4]

4-x2
2

6.f(x)= J[=4:3]

44+ x
6. f(x)=x° —3x2,[~43]
6. f(x)=3x2 —2x,[08]

0. f(x)= xt 4x,[-1,0]

YACTDb -2

IIPOU3BOJHBIC IICPBOIO MW  BTOPOro IiopsaiakKa

6. z=cos(x” +y*)

7. z=tgy+x’-y*
+y?

2
8. z=¢"

sin x 3 3

9. z=e""+x"-y

10. z =sin(x* + y?%)

11-20. Haittu nonusie nuddepenunans GyHKIUU z = f(x,y).

P

11. z=e€

16. z=e¢

17
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12. z=In(x* +y*) 17. z=sin(x*y?)

13. z=Cos(x’ + %) 18. z =arcsin(xy?)
14. z=arctg(xy) 19. z=x*y’ +xp°
15 z=¢"" 20 ;=

X +y

21-30. MccrnenoBaTh Ha 3KCTPEMYM ClIeIyIOIIHE (PYHKIIMH ABYX MIEPEMEHHBIX.
21, z=2x"+xp” +5x> +y°

22, z=x>—xp+y> +9x -6y +20
23. z=x+8y° —6xp+1

24, z=x"+3xp> -15x—12y

25. z=xp(1-x-y)

26. z=x>+y> +xy—4x—5y
27. z=3x+6y—x" —xyp—y°

28. z=x*y(2—-x—-y)

29. z=2xy-3x>-3y* +10

30. z=x+y’ =3xp

31-40. Haiitn HauMeHblllee U HauOoJsbllIee 3HAYEHUS (QYHKUMH z=f(X, )) B
3aMKHYTOM obnactu D, 3ananHoi cuctemoil HepaBeHCTB. [locTpouts 06macTs D.
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Lz=x"+4xy -y’ —6x-2y, x>0,y>0, x+y<2

32. z=x"+2y" +4xy +1, —-1<x<1, 0<y<4
33.z=x"+y*+4xy—4, 0<x<2 0<y<2
34, z=2x"+4x*-y* = 2xy, y2x2,y£4, x>0

35. z=x"+y - 3xp, 0<x<2, 0<y<4
36. z=x"+y* —6x+4y+2, 0<x<4, -3<y<2
37. z=x"=2xy +3, 0<y<4-—x°, y<x+2

38. z=x"+2xy—y* —2x+2y+3, x<2,y>0,
39. z=x"+xy-3x—y, 0<x<2 0<y<4

40. z=x>-2y" +4xy —6x +5, x>0,y>0, x+y<3

Paznenni: «Heonpenenenusiii uaterpan», «OnpeaeneHHbId HHTETPAID).

41-50. Halitu naHHbIE HEONPENEICHHbIE MHTErpalbl. B nm. 1 u 2 pe3ynbraTsl
poBepUTh AU PepeHIIUPOBAHUEM.

for i g
3) [x-cos6xdx 4) J%
5 x+3
)'[x\/x+ 6) '[1+coszxdx
2. [ 4D g 2) (V75w
x(1+x%) v
(x—3)
3) j—dx Ul Fremrermn
dx dx
) 6) [
)I\F(X+1) '[l—smx

43.1) [~ dxl 2) [xx* —ddx

4 '[ (x—2)dx

3) j2xe’ “dx x(x+5) (x+1)

6) I sin® x - cos’ xdx

5)'[ dx
Vx? +4x+3
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1) .[(’H%szx

3) jx-3)‘dx

dx
Iones
45. 1) j(3 x+x2)2dx

il

5) j In(3x + 5)dx

5+4x-sin’ x
46. 1) j—sinzx

3) jx-sin 6xdx

dx
5 X
) '[1+\/x+1

2 3 2
cos x—2sinx-cos” x+4
47.1) j o X

3) .[ arcsin 3xdx

dx
5)'[\/x2+2x+
48.1)]( + )dx

3) jx-4xdx

j\/dex

1+ x+2

49. 1) j“z)dx
X

3 J‘Sll’l X

xdx
2w

2) [ax+5dx

(1+x)dx
Y '[(x—4) (x* +2)

6) .[sin 3x-cosSxdx

2) '[ xx ix6

(x—1)dx
1+x°

4) |

6) I sin x -sin3xdx

2)J~ x dx

Vx? 43
4) (X; ?f :

6) jcos 2x - cos3xdx

2)~[ 2)‘+4

J~ (2x +3)dx
x(x+2)(x-3)

6) j cos’ xdx

(x=2)dx
2)'[ x*—4x+5

4 J~ (x —4)dx

x(x* +1)

6) [sin’ xdx

P J cos xdx
4 +sin x

4) .[ sin* xdx

xdx
6) '[ (x=1)*(x+3)

20
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50. 1) I(EHZJ dx 2) [(2x+35)"dx
X

(x=3)
3) Iarctgxdx 4) I e +1)
5) | xdx 6) [1g’xdx
1+-/x
51-60. BerunucauTh onpeaeaeHHbIE HHTETPAIbI.
8 9
'[«/x+ldx j d)i/_ Ixe
51. 1) 2) 13x+dx 3) ?2
“Inx xax "
—“dx jxsm2xdx
52. 1)! x 2)oVx+1 3) 0
9
I«/ x + Sxdx de I xe” dx
53. 1)0 2)4(X+1)& 3)
¢ dx .7[ dx >
54, 1) 0 (1+2x) 2)> x/x+2 3)£xcosxdx
4 x/2 0,5
j L4dy j d).c I arcsin xdx
55. 1)1 ﬁ 2) 0 l+smx 3) %
/4
j xdx I % Iarctgxdx
56. 1) 11+_x2 2) 0 1+COS X 3)0
j 3x — dx J(dx Ilnxdx
57. 1)1 2)4ﬁ—1 3)
j dx j&dx I xe’ dx
58. 1) L (1+2x)° 2)o 1+x 3) 0
6 3 1
59. 1) j Jx—2dx 2) jl’vxf‘ll dx 3) [ xe dx
1 + X — 0
1 8 3 1
60. 1 xdx 3) [x-2%dx

61-70. TIloctpouth ¢urypy, OrpaHHMYECHHYI 3aJaHHBIMU JIUHUSIMU
BBIYUCIIUTH €€ MJIOIIA/Ib.
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65.

66.
67.
68.
69.
70.

71-80.

YpaBHCHHUAMU {

71

72.

73.

74.

75.

76.

7.

78.

79.

80.

61.
62.
63.
64.

x =2sint,

x=t -1,
x=1-2sint,
x =2+cost,

x=Int,

Haittu mimmny nyru
x =x(2),

y=y()

I
SN

|
><

I
N
=

I
AN
=
N
I
==

n

= = N
S RS
I+

W N

8 o

Il
= X|H

R R IR
I I
Q O}
L |
I =

KpPUBOHM, 3aJaHHOU

pu U3MEeHEHNU t OT t; 110 1.

y =2cost, t, =0,
2 5
y:3\/7, t-l :O,
4
y:3\/?9 tlz—l,
y =3cost, t =r/2,
y=Af, t =—4/9,
yetfp, =0,
3
y=2¢, t =1,

x=1+2cost, t, =0,
x =2-—sint,

x=2Int, t, =1,

mapaMCTpu4CCKUMHU
t,=m/2
2 = 3
2 = 0
t,=3r/2
t,=0
t,=3
t,=3
t,=nm
[, =
l,=e

81-90. BerunucianTh HECOOCTBEHHBIE MHTETPAJIbl UM YCTAHOBUTH UX PACXOJAUMOCTb.
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T dx 5 dx
8.y | —e 2y —
'([x2+2x+2 )'!lnx
¢ d
82. l)jlnxdx 2) 4xx
)4 -
arctgx ¢ odx
83.1 2
T e
xdx ¢odx
84. 1 2)
N ey
w32 * xdx
2
85. 1) ij B i
/2
86. 1 2) |tgxdx
) '2[1+x 0?[
0 dx
) J - 2)
57 Ix2+4x+5 Jz(x”)}
+0o0 7 dx
88. 1 N[ =
) '[4+x )'[1«3/7—x
xdx T dx
89.1) | —— 2
) !«/x2+1 )ﬂj/zl+cosx
+00 /4
'[ dx 2) I dx
. x(Inx)? o 1—cos2x
YACTb-3

Paznen: «/{uddepenunanbasie ypaBHEHUS».

1-10. Haiftu o6mee pemenue auddepeHnanbHbIX ypaBHeHUH. B 1.2
BBIJICJIUTH YACTHOE PEIICHUE, YIOBIECTBOPAIOIIEE HAYATLHOMY YCIOBHIO V(Xg) =V

1. I)(x* + y*)dx —xpdy =0, 2)y'sinx— ylny =0, y(”j:e

2
2. Dy-y'=2y-x, 29+ X X0 y(0)=1
y—Xxy
oy Ny T2 0, y(1)=0
3. 1)y =er+2, TR Y
X
1
y y 2=+ =0, y(1)=2

4. 1)xy'cos— = ycos——x,
X X

5. D)xy'= ylnX—x,
X

23


http://www.abbyy.com/buy
http://www.abbyy.com/buy

6. Dxdy = (y +-/x* + y* )dx, 2)(1+y")dx=xpdy, y(2)=1

7. l)xy':y(1+lni:j, D’y +y=0, (l)=e

8. 1)2x°dy = (x* + y")dkx, 2x/14+x* + /147 -y'=0,  1(0)=0
9. y'= 5+§:’ 2)yctgrt y—2=0,  (0)=1

10. )y'=*"7 Dsiny-cosxdy=cosysinxds,  y(0)=";

9
X=y
11-20. Haiitu oOiee pemenue nuddepeHnaibHbIX ypaBHEHUH BTOPOTO MOPSIKA.

'

11. l)y”:4+%, 2)y"—6y'+4y =0
12. 1)y"+2y'= 4x7, 2)y'"+2y'+10y =0
13. 1)y"'—y'ctgx = sin x, 2)y'"-4y'-5y =0
14. 1)y'"'+y'=cosx, 2)y'"+6y'+13y =0
15. Dxy"'-2y'=2x", 2)y"'-2y'+y =0

16 l)xy"—y’—xz :0, z)yvv_4yv+3y: 0

nw__ . 2
17. Dy"= y'+x°, 2)y"+2y'+y=0

18. y"= Z+ 2x,
x 2)2y"+7y'=0

19. Dxy''+y'=3x",
20. Dxy'"'—y'= x* cos x, 2)y"=Ty'+3y =0

2)y"+6y'=0

21-30. Ilo nynkry a) Haiitu o6Omee pemenue auddepeHInaIbHOro
YpaBHEHHSI BTOPOTO MOPSIAKA U BBIJACIUTh YACTHOE PEILCHHE, YAOBJIETBOPSIOIIEE
HayaJbHBIM YCIOBUSIM V(Xg)=Vy, V (X9)= y()’. [lo mynkty 6) Pemmuth cucremy
muddepeHmanbHbIX YpaBHEHUH IByMs cioco0aMu: 1) METOIOM UCKIIOUYEHUS; 2) C
MIOMOIIIBIO XapaKTePUCTUUECKOTO YPABHEHHS.

2la. a) y"+y'=—sin2x, y(7) =0, V'(r)=1
dx
—=2x+y,
dr Y
6) |2 _3x+4y.

dt
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223) yvv_3yv: xefx ,

dx
—=x+4
a Y

0) dL:2x+3y
dt

23a) y'-y'=2(1-x?),

dx

—=5x+4

a0
0) |4 _ 2x +11y

dt

24a) y"-2y'+y =1x,

dx
—= x + 4
di 7
0) {dy
== x4+ oy,
di Y
25a) y"-4y+3y = xe™,
dx
= 3 x +
dt 7
6) dy_ = x + 3 y.
dt

26a) y'"+2y = x + 2,

dx

=t )

a0 4
Ol & _ 5,46,

dt

27a) y'"'+2y'+2y =sinx,

dx
B _3x -4
di * Y

dt

25

»(0)=0,

y(0) =1,

»(0) =0,

y(0)=0,

y(0)=1,

y(m)=1,

V(0)=0

y'(0)=1

y'(0)=2

y'(0)=1

y'(0)=2

y'(r)=1
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28a. y"'-3y'+2y =2¢e™, y(0)=1, y'(0)=1

dx ¥ -y
dt

0. c;yt—: S

29a. y'+y = —sin 3x, y(r)=1, y'i(r)=1
f{xT: x + 3y

0 ‘jin: x + S5y

30a. y"+3y'+2y =3x+1 ¥(0)=0, y'(0)=1
%: 6x + y

0 %: Sx+ 2y

PA3JIEJI: «Psabi».
Kpatnble v KpUBOJIMHENHBIE HHTETPAJIBI.
31-40. MccnenoBaTh CXOIMMOCTh YMCIOBBIX pANOB. B 1.2 nccinenoBath psj
Ha a0COJIIOTHYIO CXOAUMOCTb.

D3 2) 3
2.1 35 ) St
3. 52 ) S L
3.1 ;“2 2) Yy
-1 nzn(m) 2) Y -1y Jl—é

n=1 n+
N Y 2) Syt
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51-60. Paznoxute B pan @ypee dynkimio f(x) nepuona 2L, 3ananHyro rpapuyecku

2 - _1 n+l n
)20

- n+l 1
2) Z;(_l) N3n+5

- 1
2 z: _1 n+l
) ,,=1( ) 4+n’

41-50. a) Haiftu o61acTh CXOAMMOCTH CTEIIEHHOTO PsJia.

n

41. i(—l)”“ﬁ .
43, ¥
z( b n(n+1)

45.3 (- h e

n=1

Ha MHTCPBAJIC- IICPHUOJC.

51.

Y

52

1n+l n
2. YT J;

n

4.3 "

-1
n=1 Sn

46. 33" x"
n=l1

0 n

48. > =

n=1 N +3

1 n+l _.n
50. z( n)ﬁ
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54

2
-2 0 2 X -2 0 T X
— - |
L
-2
55. Ya 56 Y a
2
- T T )% X#
57. Ya 58 Y .
1
-1 0 1 X 1 1 R
> : >
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59.

A V><

60

61-70. BbIUHCINTD KPATHBIE UHTETPAJIBL.

61. j.dxj.dy}jf(x2 + y)dz

4 2 Wy
63. J.dxj.dyjlxzzdz
1 0 0

65. j dxi dny_‘xedz

0 2 0

67. jdxxf dyjt (x* + y)dz

69. j‘dxj‘dyjt (y—z%)dz

71-80. Haittu o0bem Tena, OTPaHUYEHHOTO 3aJaHHBIMU TOBEPXHOCTSIMH.
JlanHoe Teno u 001acTh UHTETPUPOBAHUS U300PA3UTh HA YEPTEKE.

62. j‘dxj‘dy;'&(z+x3)dz

64. j-dxj-dy—]xydz

66. [ax[ar](x* + 2y
N

68. jdxjdyjyzdz

x-1

70. jdx Tydyj zdz

x2-1 1

29
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71.x2+y2=9, z=0, z:1+x2+y2
72.z=0, z=9- x2—y2

73.Z=x2+y2, z=4

74. z=5, Z=1+x2+y2

75. z=0, z=x*+)%—4

76. x2+y2—1, z=0, x+z=4

77. x=0, y=0, z=0, x+y=2, x+y+z=5
78. y=x2, z=0, z=2, y=2

79. z = 4, Z=x2+y2

80. x=0, y=0, z=0, 3x—y+3z=0

81-90. B 3amauax JaHbl KPHBOJTHHEIHHEIA MHTErpan | Pix,y)dx + Q(x,y)dy n
tpu Touku O(0;0), A(3;0), B(3;9). Beruucauts unrerpan ot Touku O 10 Touku B no
TpeM pa3nuyHbIM nyTsM: 1) no nomannoit OAB; 2) no npsimoit OB; 3) nmo nyre OB
napa6ois y =x°. [ToIy4eHHbIE Pe3yIbTAThI CPABHUTD U OOBSICHHUTH UX COBIIAICHE.

81. .[(x—y)dx—(x—4y)dy
83. j(x3 — 4y)dx — (6x — 5)dy

85. I(3+xy2)dx +(x’y—6y*)dy

87. I(l +6xy)dx + (x* = 3y)dy

9. j (5x = 9y)dx — (2x = 3y)dy

82. I(3 + xy)dx + (? - y)dy
84. j (3x —4y)dx — (2x —3y)dy

86. j(zx —3y)dx — (4x + y)dy

88. j(6x2 — y)dx —(x+4y)dy

90. j (9x” = y)dx + (1 - x)dy
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PABOYAS ITIPOT'PAMMA KYPCA «BbBICHIAS MATEMATHUKA»
I. JIluneiinasi anredpa u aHAIUTHYECKAsI TeOMeTpHs

1. JIuneiinas ajareopa

. MaTpuubl 1 1eCTBUS HAJl HUMU.
. Onpenenurenu 2-ro u 3-ro nopsaka. [lonstue onpenenurens N-ro nopsaka.

CaolicTBa onpeaeTUTENEH.

. Panr matpuiel. O6paTHas MaTpuIia.

Cuctembl anreOpamdecKux YpaBHEHHUI: OCHOBHBIE TIOHSITUS, YCJIOBHUS
COBMECTHOCTH cCHUCTeMbl ypaBHeHus (Teopema Kponekepa-Kanemnu), TouHbie
Metonsl pemenust (Kpamepa, matpuunsliii, ['aycca).

2. BexropHas ajredopa
[IpssmMoyronpHble W TONSPHBIE KOOPAWHATHI HA IUIOCKOCTU. [IpsiMOyrosbHBIE,
UUTUHIpUYECKHe U cpepuyecKrue  KOOpAMHATBI B MPOCTPAHCTBE.
[IpeobpazoBanus. Koopaunar (mapasmienbHblil IEPEHOC U TOBOPOT OCEil).
[lonsiTue W BUJBI BEKTOPOB (KOJUIMHEApPHBIE, paBHbIC, KOMIUIAHAPHBIE U T.I.).
JInHeHbIe onepanyy HaJl BEKTOPAMU UX CBOMCTBA.
bazuc. Koopaunatel BekTopa. PasznokeHue BekTopa Mo Oa3WCHBIM BEKTOPaM.
Bripaxxenue omnepanuii HaJ BEKTOPAMUM W MX MPUIOKEHHN B KOOPAMHATHOU
dbopme. CkansipHOe, BEKTOPHOE W CMEIIAHHOE MPOU3BEACHUS BEKTOPOB, HX
CBOWCTBA WU TPHWIOKEHUS;, YCIOBUS KOJUIMHEAPHOCTH M OPTOrOHAJBHOCTH 2-X
BEKTOPOB,  IUIOIIA/Ib MapajjiesorpaMMa, 00beM napasuiesienunesa.

3. AHaJIMTHYeCKasi reOMeTPHs HA IVIOCKOCTH U B MPOCTPAHCTBE
YpaBHeHHe JWMHHM HA IUIOCKOCTH. [lapamerpuueckue ypaBHEHUsI JIMHHIM.
PaznuuHble BUAB ypaBHEHHU NpsIMOM Ha IUIOcKOcTH. Hekotopeie 3amaum Ha
NPSAMYIO: ONPENECICHHUE YIJIAa MEXAY MPAMBIMU, YCIOBUS MAPAJUICIBHOCTH H
MEPIICHAUKYJIAPHOCTH, PACCTOSHUE OT TOUKH J0 NPSIMOM.

KpuBbsie BTOpOro mnopsika: OKPYXKHOCTh, JJUIMIC, rurepOoisia, mnapadoda.
[TonsipHBIEC M MapaMETPUUECKUE YPABHEHUS KPUBBIX 2-TO MOPSAKA.

VYpaBHeHHne NOBEpXHOCTH. [[puMepsl MOBEPXHOCTEN U UX ypaBHEHUS. Pazinunbie
BHJIbl YPABHEHUM TJIIOCKOCTH. B3anMHOE pacnosoxkeHne 2-X MmI0CKOCTEN.
VYpaBHEHHE TMHUN B IPOCTPAaHCTBE. [IpsiMas MuHUSA: BUIIBI YPABHEHU, B3aUMHOE
PACIIONIOAKEHHUE PSAMBIX, PSIMOM U INTIOCKOCTH.

[unmuHaprYeCcKre 1 KOHUYECKUE MOBEPXHOCTH.

[ToBepxHOCTH 2-T0 MOPSJKA: HIUIATICOU I, TUIIEPOOIION b, TapabOIOUABI U T. 1.

II. MaremaTuyecKHii aHAJIN3
4. BBeeHue B MaTeMaTHYeCKUH aHAJIN3
MHokecTBa BEIIECTBEHHBIX 4Yuces. YuciioBele mocienoBarteabHOCTU. [Ipenen
MOCJICIOBATCIHLHOCTH.
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Oynkuust. Crocobbl 3amaHus (I AHATHTHYECKOrO CIOco6a PacCMOTPETh 3
Cllyyad SIBHOTO, HESBHOTO U THapamerpuyeckoro 3aaaHusi). OCHOBHbIE
anemMeHTapHble GyHKIMU U ux rpaduku. CroxxHas GyHKIUS.

IIpenen ¢yHKIMM B TOYKE M OE€CKOHEYHOCTH. OIHOCTOPOHHUE TMPEECIIHI.
CaoiicTBa npenenoB. [Ipu3Haku cyliecTBOBaHUS MpeaeiaoB. beckoHeuHo Manblie U
O0eckoHeuHO Ooubine GyHKIUU. CBsi3b Mexay HuMU. CpaBHEHUE OECKOHEYHO
Manbix pyHkuuid. 3ameuarenbHbie npeaensl. Yucno e. HarypanbHblie orapumel.

. HenpepbiBHOCTH ()YHKIIMM B TOYKE UM Ha MHTEpBajie. Pa3pbiBbl PYHKIMH U UX

kinaccudpukanusa.  CpoilcTBa  HempepbhiBHbIX  (pyHkuuil.  HempepbsIBHOCTB
anemMeHTapHbIX (QyHkuuil. CBoiicTBa (YHKIUN, HENPEPBIBHBIX HAa OTPE3KE:
OTPAaHUYEHHOCTb, CYIIECTBOBAHME HAMMEHBIIETO W HAUOOJBIIEr0o 3HAYCHUH,
CYIIECTBOBAaHHE TPOMEKYTOUHBIX 3HAUCHUN.

5. InddepenunanbHoe ucHUCTeHUEe PYHKIIUN OJHOI NMepeMeHH 0l
[IpousBoHast pyHKINH, €€ TEOMETPUUECKUN U MeXaHUYeCKUi cMmbici. Tabnuia
MPOU3BOJIHBIX OCHOBHBIX 3JEMEHTapHbIX (yHKIUN. HenpepslBHOCTE U
mudpepeHIupyeMoCTb.

[IpaBuna auddepeHUpoBaHUs CYyMMBbI, MPOU3BEJACHUS, OTHOIICHUS (DYHKIIHA.
HudbdepenuupoBanue CIO0XKHOM, HEIBHOM ¢ MapaMEeTPUUECKU 3aJlaHHOU
byHKIMEH.
Hudbdepenuuan, ero cBsi3b € MNPOU3BOAHOM, T€OMETPUUYECKUN CMBICT U
MIPUMEHEHUS.

. [IpousBoanbie u quddepeHnaibl BHICIIUX TOPSIKOB.
. Teopems1 Poms, Jlarpanxa, Komm u ux npuMeHeHue.
. ®opmyna Telnopa ¢ ocTaTouHbIM WwieHOM B ¢opme Jlarpanxka; ee mpUiIOKEeHHUS.

Ipencrasnenue Gyukuuii: €', Cosx, Sinx, Lnx, (I+x)" o dopmymne Teiinopa.

6. UccaenoBanue pyHKIUI ¢ MOMOIIBIO MPOU3BOAHBIX
VYcnoBust Bo3pacTaHusi U yObIBaHUS QYHKIMM. DKCTpEeMyMbl (yHKIIUMN.
Heobxonumoe ycioBue skcTpemMyMa. JlocTaTouHoe YCIIOBHE CYIIECTBOBaHUS
skcTpemyma. OTbICKMBaHME  HauOOJBIIEr0 W  HAMMEHBIIETO  3HAYCHUU
HETPEPHIBHOMN HA OTpe3Ke () yYHKIIUH.
HccnenoBanue ¢GyHKIMHA Ha 3KCTPEMYM C IMOMOIIBIO MPOU3BOJHBIX BBICIINUX
nopsiaikoB. MccinenoBanue (yHKUMA Ha BBITYKIOCTh U BOTHYTOCTh. TOYKH
nepernda. ACUMITOTHI KpUBBIX. O01Ias cxeMa MoCTpoeHUs: rpauKOB ¢ yYHKIIUIA.

7. (I)yHKIII/II/I HECKOJIBKHX NICPEMECHHbBIX

. OyHKIIMNU HECKOJBKUX MepeMeHHbIX. O0nacth onpenenenus. [lpeaen GyHkmum.

HenpepsIBHOCTS.

Yactueie npousBoanbie. [lonmubiii nuddepeHiman u ero cBsA3b C YaCTHBIMU
npou3BoaHbIMU.  MHBapuantHocTh  (opMbl  monaHOoro  nuddepeHnuana.
KacarenbpHass IIIOCKOCTh WU HOPMaJIb K MOBEPXHOCTHU. |'€OMETPUUYECKUN CMBICI
nosiHoro auddepennuana.

YacTHple MNPOU3BOJHBIE M TMOJHbIE IU(PGEepeHIHATIbl BBICIIMX MOPSAKOB.
®opmyna Teinopa. YacTHbie NPOU3BOJHBIE HEIBHOW (PYHKIIUH.
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5.

DkcTpeMyM (YHKIMH HECKOJNBKHX IEepPeMEHHBIX. Heo6X0oauMmoe YCIOBHE 3
DKCTPEMYMa, TOCTATOYHBIE YCIOBHSL.
Y CIIOBHBIN SKCTPEMYM.

8. HeonpenaesieHHbII HHTErpaJl

. IleppooOpasnas. HeonpeaeneHHplii HHTErpall, €T0 CBOKMCTBA. TabmuIia OCHOBHBIX

bopmyn VHTETPUPOBAHHS. Henocpeacteennoe MHTETPUPOBAHHUE.
HNHTerpupoBaHue o 4acTsM U MOJACTaHOBKOM.

. UnTerpupoBanme panyvoHanbHbIX (DYHKIUA MyTEM pa3iOKEHUsI HAa MPOCTEHIne

npobu. WHTerpupoBaHue BbIpAXKEHUN, COACPKAIIUX TPUTOHOMETPUUECKUE
¢byukiuu.  VHTErprpoBaHuE  HEKOTOPHIX  UPPAIMOHANBHBIX  BBIPAXKEHUM.
Hcnonp3oBanue TaOaUI] MHTETPAIOB.

9. Onpee1eHHbIH HHTErPaJI

. 3ajauy, MPUBOASIIME K TMOHITUIO ONPENCICHHBIX MHTErpaysoB. OnpeneneHHbIN

MHTETPAJ KaK MPENEN UHTETPATBbHBIX CyMM. OCHOBHBIE CBOMCTBA OMPEACICHHOIO
MHTETpala.

. [IpousBoanas unterpaia no Bepxuemy npeneny. ®opmyna HeroTona-JleitOuuna.

Brruucnenue omnpeneneHHOro HWHTErpajga: HWHTETPUPOBAHME IO YaCTsIM H
MIOJICTAHOBKOM.

. [IpunoxkeHue WHTETPajoB K BBIYMCICHUIO IUIOMIaACH MIOCKUX (DUTYp, JJIUH IYT

KpUBBIX, OOBEMOB Tel U IUIONIaJeii TMOBEPXHOCTH BpaileHus. Duznueckue
MIPUJIOKEHHUS ONPENIETICHHOT0 UHTErpara.

HecoOcTBennbie uHTErpanbl ¢ OeckoHEeUHbIMU Tpeaenamu. HecoOcTBeHHBIE
UHTErpayibl OT OrpaHUYEHHBIX (PYHKIMI, OCHOBHBIE CBOWMCTBA. AOCONIOTHAs U
yCJIOBHAs cX0AUMOCTH. [Tpu3Hak cxoaumocTu.

10. O0bikHOBeHHBbIE NP PepeHIHATIBbHbIE YPABHEHH
dusnueckue 3aayd, NOpUBOASIINE K JudPepeHIUaTbHbIM  YpPaBHEHUSM.
HudbdepeHuuanpuble ypaBHEHUSI NEPBOTO M BTOpOro mnopsiakoB. Ilonsitue
oOmero u 4actHoro pemreHus. 3amada Komm. Teopema cymiecTBoBaHUS U
eAMHCTBEHHOCTh peuieHus 3anaun Komm. [lonarue 00 0coObIX perieHusix
mudepeHranbHbIX YPaBHEHUU. OcCHOBHBIE KJIaCChI YpaBHEHUH,
MHTETPUPYEMBIX B KBaJpaTypax.

. uddepennmanbubie ypaBHEeHUs BbICIIUX MOpsiakoB. 3amada Komu. Tlonstue o

KpaeBbIX 3amayax Uil JudepeHIHalbHBIX  YpaBHEHWH.  YpaBHEHUS,
JOMYCKAIOIINE NOHWKEHUE MTOPSIJIKA.

3.Jluneitnbie nuddepeHnraibHble YpaBHEHHS C MOCTOSHHBIMU KO3 PUIIMEHTaMHU.
VYpaBHEHHUS C TPABOM YACTHIO CIIEUATIBLHOrO BUA.
4.Meton BapHalusi MPOU3BOJIbHBIX TOCTOSIHHBIX U MOJI00pA.

5.

3agaya Kommwm gt HOpManbHOM cucTeMbl TU(dEepeHINAIbHBIX YpPaBHEHUMH.
Teopema CylecTBOBaHUS W €IWHCTBEHHOCTH pemieHus 3anadn Komm. Meton
HCKJIIOUCHUs. BEKTOpHO-MaTpuyHas 3alluCh HOpMalbHOU cucTeMbl. CTpyKTypa
00111eTO pelIeHHUS.
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HopMmanbHble cHUCTeMbl JHMHEHHBIX audQepeHIanbHbBIX  YpaBHEHHH ¢ 3
MOCTOSIHHBIMU KO3 puiuentamu. Permienue B ciaydae MPOCTHIX  KOpHEH
XapaKTEPUCTUUECKOTO YPABHEHHUS.

11. YncoBbie psabl

l.HucnoBeie psael. CxogumMocTh W cymMma psga. HeoOxomumoe ycioBue

4.

CXOJUMOCTH. JIeicTBUS C psAIaMH.

Psinipl ¢ mONOXUTENBbHBIMU YieHaMU. J[ocTaToOuHbIE MPU3HAKH CXOJUMOCTH.
3HaKoNepeMeHHbIE psAJibl. AOCOIIOTHAS U YCIIOBHASI CXOJUMOCTH.
3nakouepenyromuecs psaabl. [puznak Jleitonuna.

12. ®yHKIHOHAJIbHBIE PSI/bI
O6nacte cxonumoctu. [loHsiTHe paBHOMEpHOW cxomumocTh. llpuznHak
Beiiepmtpacca. CBolicTBa paBHOMEPHO CXOASIIUXCA PSIOB.

. Crenennnie psasl. Teopema AGensa. Pagnyc cxomumoctu. CBOCTBA CTENEHHBIX

PAIIOB.
Paznoxenne ¢Gyukuuii B creneHHble psabl. Psg Teinopa u Makiopena.
[IpuMeHeHnEe CTENEHHBIX PSIIOB K MPUOIMKEHHBIM BEIYUCIICHUSIM.

13. Psaab1 @ypoe

. Tpuronometpuueckas cucteMa (yHkiui. Psan @ypoe. Paznoxenne QyHKkuuu B

pan @ypbe. QOpMyIUMpPOBKA YCIOBHM Pa3J0KUMOCTA B CIIydyae PaBHOMEPHOMU
CXOUMOCTH.

. Psg @ypbe 17151 YeTHBIX U HEUETHBIX () YHKITUH.

14. KpaTHble 1 KPUBOJIMHEHHbIE HHTETPAJIbI

. 3ajaun, TPUBOJAIIME K MOHATHIO KPAaTHOTO MHTErpaina. /[BOWHBIE W TPOMHBIE

UHTETpasibl, UX OCHOBHBIE cBoiicTBa. lIpencraBienue 00 HHTErpanax Jr0OOM
KPAaTHOCTH.

. BeruucneHnne IBOMHBIX U TPOMHBIX UHTETPAJIOB B JEKAPTOBBIX KOOPAUHATAX.

3aMeHa TEPEMEHHBIX B KpaTHBIX MHTerpainax. llepexox OT [eKapTOBBIX
KOOPAMHAT K MOJSPHBIM, UINHAPUUECKUM U CHEPUUECKUM KOOpIUHATAM.
[IpuMeHeHre KpaTHBIX MHTETPAJIOB Il BBIYUCIEHUS OOBEMOB, IUIOLIANCH, JJIs

peuicHuA 3ada4 (1)I/ISI/IKI/I N TCXHHKH.

5.

3agauu, MNOpPUBOASIIME K KPHUBOJHUHEHMHBIM HHTEerpanam. OnpeneneHus
KPUBOJIMHEWHBIX MHTETPAJIOB IIEPBOTO U BTOPOrO POJA, UX OCHOBHBIE CBOMCTBA U
BbIUMCIICHUE. ['eoMeTprueckue W MEXaHWYEeCKue MNpWIoKeHUsA. CBiI3b MEXKIy
KPUBOJIMHEUHBIMUA HHTErPAIIAMU IIEPBOTO U BTOPOTO POja.
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bubauorpadpuyecknii Ciucoxk

Y4eOHUKH
MIuennep B.b., Cnyukumii A.W., IlymoB A.C. Kparkuii Kypc BbICHIEH
MateMaTtuku. M.: Beicmas mkoia, 1978, u. I, 11.
2. HWrnateeBa A.E., KpacnomekoBa T.M., CmupnoB B.®. Kypc Beicmen
MateMaTtuku. M.: Beicmas mkoina, 1972, u. I, 11
3. Kapaces A.U., Akcrotuna 3.M., CasenbeB T.H. Kypc BbIclIel maremaTuky s
AKOHOMUYECKUX BY30B. M.: Hayka, 1982, u. I, II.
4. Kyapssue B.A., lemunosuu b.II. Kparkuii kypc Beicmierd mMaremMaTtukud. M.:
Hayka, 1975.
5. IMuckynoB H.C. JuddepeHnnranibHoe U UHTErPAIbHOE MCUUCICHUE AJISI BTY30B.
M.: Hayxka, 1970-1987, 1. 1, 2.
6. byrpo A.C., Hukonsckuii C.M. DOiemMeHTHl JHHEHHOW anreOpel U
aHamTH4deckou reometpun. M.: Hayka, 1980, 1984 u T.1.
7. bexnemumes J[.B. Kypc ananutuueckoil reoMeTpuu U JIMHEIHON anreOpbl. M.:
Hayxka, 1980, 1984 u T.1.
8. byrpo A.C., Huxonbckuit C.M. JudbdepenuuanbHoe #u HUHTErpaibHOE
ncuncienue. M.: Hayka, 1980.

[

3ajayHMKHN U PYKOBOJICTBA
9. Jlauko ILb., IlomoB A.I'., KoxeBnukoBa T.fI. Beicimias wmaremaThka B
yIpaXHEHUAX U 3aga4ax. M.: Beiciias mkona, 1986, 4. I, 11
10. Munopckuii B.I1. CoopHuk 3amau no Beiciiei marematuke. M.: Hayka, 1987.
11. KpyukoBuu I'. . u ap. COopHuK 3amay no Kypcy Bbiciied matematuku/ [loj
pen.
Kpyukosuu I'. 1. M.: Beicas mkona, 1970.
12. 3anopoxen ['.M. PykoBOACTBO K pemIeHHIO 3aJady IO MaTEeMaTUYECKOMY
aHau3y.
[ns BTy30B. M.: Beicmias mkoua, 1966.
13. Kamutan U. A. [Ipaktrueckue 3aHsATHS IO BbICIIEH MatemaTuke, 4. I, 1.
XapsbkoB: XI'Y, 1971
14. JInxoneros .., Maukesuu U.I1. PykoBoACTBO K pemIeHUIO 3a4a4 IO BbICIIEH
MAaTEMAaTHKE, TEOPUU BEPOSATHOCTEN U MATEMATUYECKON CTATUCTUKE. MHUHCK:
Bricmas mkoma, 1976.
15. KpacnoB M.JI., Kucenes A.W., Makapenko I'.11. COopHuK 33724 10 OOBIKHOBEH-
HbIM Jud@epeHranbHbIM YpaBHEHUsIM: Y4yeOHoe mocoOue ais BTy30B. M.:
Bricmas mkoma, 1978.

CnpaBoYHUKH
16. bpoumreiin M.H., Cemenasiee K.A. CrnpaBoyHHMK 1O MaT€MaTHKE IS
VHXEHEPOB U yyamuxcs BTy30B. M.: Beicmas mkona, 1978.
17. Boeiroackuiit M. 4. CnipaBounuk no Beiciierd marematuke. M.: Hayka, 1977 u 1.1.
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BHUMAHHE! Cmyoenmy nem neobxo0umocmu npuobpemams 6ce Y4eOHUKU i 3
3A0AYHUKU U3 NPUBCOEHHBIX 8 ChucKe. /[ocmamoyHo 00H020-08YX CXOOHbIX NO
Hazsanulo. Bo ecex cayuasx HeobXooumyilo nomMowb MoOdCem  O0KA3amb
CNpABoOYHAs Tumepamypa.

Ilo ecem pazodenam Kypca evicuiell mamemamuku Ha Kageope umeemcs
Memoouyeckue paspabomu 0Jisk CHyO0eHmo8.
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