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B1.0.11 MatemaTuyeckumn aHanu3s

1. Kog 1 HamumeHoBaHMe HanpaBneHUs NoAroTOBKMU:

01.03.03 MexaHuka 1 maTemaTn4yeckoe MoaenmpoBaHme

2. Npodunb noarotoBKn: KOMNLIOTEPHBLIN MHXUHUPUHT B MEXAHUKE CMIIOLWHbIX cpes

3. KBanudumkauma BbinyckHuka: bakanasp

4. ®opma 06yYeHUA: OYHas

5. Kachepgpa, oTBevarowwan 3a peanmsauunio AUCUUNNMUHbI: MaTeMaTU4eCcKoro 1 NpUKNaaHoro

aHanumsa

6. CocTtaBuTEeNnn nporpamMmmbil:

Llokmop ¢pu3suko-
MamemMamu4ecKux HayK

WawkuH AnekcaHop UeaHosuY
lpogbeccop

Lokmop ¢pu3suko-
Mamemamu4yeCcKUuX HayK

Jlsxoe Jlee Hukonaeesu4
lpogheccop

Llokmop ¢pu3suko-
MamemMamu4ecKux HayK

lMonoeuHkuH U2opb lNempoeuy
[oueHm

KaHOudam ¢pu3suko-
MamemMamu4ecKux HayK

BuHozpadoea NanuHa AHamoJsibesHa
LHoueHm

KaHoudam ¢pusuko-
MamemMamu4ecKux HayK

Bbbikoea Mapusi UecopeeHa
JloueHm

YkpauHckuu lNasen Cepeeesuy

7. PekomenpoBaHa: HMC ¢-ta NMM 17 mapTta 2025 roga, npotokon Ne6

ommMemKu o NpodeHUU 8HOCSIMCS 8PYYHYI0)

8. YuyeOHbIN roa: 2025/2026

CemecTpbi: 1-3

YTBEPXOAIO

3asegyowni kacpeapon
Mamemamu4eckoeo l_J,ﬂpUKﬂaOHO&’O aHarsusia
A.N. LWawkuH
ppoeka nodnucu

18.03.2025 .




9.llenu n 3apayum y4e6HOM AUCLIMNIIUHDI
L{eniu oceoeHusi ucyuniuHsbl.
M3yyeHne OCHOBHbIX MaTteMaTU4YeCKuX MOHATUI, UX B3aUMOCBS3M U Pa3BUTUS, a TakKkKe
OTBEYaKLWMX MM METOAOB, UCMOMb3yeMbiX AN aHanu3a, MOAENMPOBaHUSA U peLUeHus
NpuKNagHbIX 3agau.
3adayu y4yebHoul QucyunauHbl:
- pas3BuUTME anropuTMMYECKOrO W JIOTMYECKOro MbIWSEHNS CTyOeHTOB, OBnageHue
MeTo4aMu UCCNeaoBaHUs U pelleHns MaTeMaTUYecknx 3agav;
- BblpaboTka y CTyQeHTOB YMEHWA CaMOCTOATENbHO PacLUMPATb CBOM MaTeMaTuyeckue
3HaHMS 1 NPOBOANTL MaTEMATUYECKUIN aHanNn3 NpuKnagHbIX 3aaay

10. Mecto yuyebGHOM pgucumnnuHbl B CTpykType OOIl: [ucuunnuHa OTHOCUTCHA K
oba3aTenbHOM 4YacTM MaTtemMaTUyeckoro W eCTeCTBEHHOHay4HOro uukna. [Ons ocBoeHus
ANCUMNNUHBLI CTYAEHT OOJDKEH BnadeTb BXOAHbIMM 3HaHMAMWU B obbemMe Kypca mMaTeMaTuku
(avcumnnuHel «Anrebpa n Hadana aHanusa» u «leomeTpusa») cpegHen wkonbl. V3yvyeHue
ancumnnuiel 51.0.11 MaTemaTtnyecknin aHanns ocyLecTBNAeTCs B TECHOM B3aMMOLENCTBUN C
ancumnanHamm «Anrebpa», «[QuckpeTHas MaTemMaTuKa», «MHopmaTurka "
nporpaMmMmmpoBaHue»,. OvcuunnuHa «Mamemamudyeckuu aHanus» ABnsAeTCs
npeawecTByoWern U HeobXoAMMON ANA U3Yy4YeHUs BCEX MaTeMaTUYECKMX AUCUUNIUH U
ANCUMNNANH KOMMNBIOTEPHOrO Uukna y4ebHoro nnaHa

11. NMnaHupyemMble pe3ynbTaTbl 00y4YeHUs NO AUcUUNIUHE/MOAYNIO (3HAHUA, YMeHUs, HaBbIKWN),
COOTHECEeHHble C nNaHuMpyeMbiMU pe3yfbTaTaMM OCBOEHUSI oOOpa3oBaTeNbHOM MpoOrpaMmmbl
(koMnNeTeHUUAMM) U UHAUKATOPAMUN UX OOCTUXKEHUSA:

Koa HasaHue Koa(bl) NuauvkaTop(bl) MnaHnpyemble pesynbTaTtbl 06y4eHus
KOMMeTeHL MK
YK- CnocobeH NYK - | AHanuanpyeT npobnemHyto | 3HaTb: OCHOBHbIE MOMOXEHWS, 3aKOHbI U
1; OCyLeCcTBNAT 1.1. CUTYaLMIO Kak CUCTEMY, MeToAbl hyHAaMEHTanNnbHOM MaTeMaThku
b NMOWUCK, BbISIBIAS ee €CTEeCTBEHHO-MaTEMaTMYECKUX QUCLUMNANH ANS
KPUTUYECKNI COCTaBMsoLLNE M CBS3N MOHUMaHWS CYLLHOCTM NPOBMEeMbl: OCHOBHbIE
aHanms un Mexgy HAMW. MONMOXXEHNs TeEOPUK NpesesioB U HENPEpPbIBHbIX
CUHTE3 (OYHKLNIA, TEOPUM YUCNOBBIX U PYHKLMOHASMNBHbIX
nHdopmaLmm PSI4OB, TEOPWM UHTErParnos, 3aBUCALLMX OT
, MPUMEHSATD napameTpa, TeEOPUU HEABHbIX PYHKLUA U ee
CUCTEMHbIN NPUOXeHWe K 3agadam Ha YCIrOBHbIN
noaxoA Ans 3KCTPEMYM, TEOPUU MOSIS, OCHOBHbIE TEOPEMBI
peLleHus anddepeHUnanbHOro N MHTerpanbsHoro




noctaeneHHbl | UYK- | Ncnonbaysa noruko- ncyncneHns PyHKLMM 0gHOro U HECKOSbKMX
X 3agad 1.2. MeTOA0STIOrNYECKUIA NepeMeHHbIX.
WHCTPYMEHTapwui, YMeTb: MpuBOAUTH Hay4Hble MOMOXEHUS U
KpUTMYECKN OLleHMBaeT ¢akTbl Ans 060CHOBaHUA CyLWHOCTU npobnemsbl
HaJeXHOCTb MCTOYHUKOB onpenensaTb BO3MOXHOCTH npUMeHeHnst
WUHpopmaLnn, TeopeTU4EeCKmX NONoXeHN n MeTOA0B
COBPEMEHHbIX KOHLIENL MM MaTeMaTU4eCKOro aHanu3a nns MOCTaHOBKU U
dunocodckoro u pelleHns  KOHKpPEeTHbIX NpuWKNagHblX  3ajad;
coumanbHOro xapakrepa B pellaTb OCHOBHble 3ajayuM Ha BblYMCNEHUE
CBOEeN NpegMeTHOM npegenoB dyHKUMIA, ux anddepeHunpoBaHmne n
obnactw. WHTErpMpoBaHue, Ha BbIYWCIIEHWE WHTErpanos,
Ha pasnoxeHne (pyHKUWN B paabl; NPOU3BOAUTL
OLEHKY  KayecTBa  MOJIyYEHHbIX  peLleHun
NPUKNagHbIX 3apavy; ucnonb3oBaTtb
anropuTMuyeckune npuemsbl peLueHns
CTaHOapTHbIX 3ajay 1 BbipaboTaTb CNOCOBGHOCTL
reomMeTpuy4ecKoro BUAEHUS dopmarnsHoro
annapata AUCUUNNWHBI C OAHOW CTOPOHbI U
yMeHue ¢dopmanunsoBaTb B TepMuHax
ONCUMNIUHBL  3a@a4n  reoMeTpUYecKoro U
aHanuTMYeCcKoro xapakrepa Cc OpYyrow.
BnapeTb: COBPEMEHHbIMU npobnemamm
€CTEeCTBEHHbIX Hayk n MaTeMaTuKu,
CTaHOapTHbIMM mMeTodamm " Mogensamm
MaTeMaTU4ecKoro aHanmsa n ux NpMMeHeHneMm K
peLleHm1io NpyKNagHbIX 3agay
OlK | CnocobeH MOIK - | leMOHCTpUpyeT 3HaHUS 3HaTb: OCHOBHbIE MOMOXEHWS, 3aKOHbI U MeTOb!
-1 NPUMEHATL 1.1. OCHOB (pyHOaMeHTanbHOM dyHAaMeHTanbHON MaTeMaTUKN U eCTECTBEHHO-
dyHaameHTa MaTemMaTuku n MaTeMaTU4YeCKUX AUCUUMNINH 4515 MOHUMaHKSA
NbHblE €CTECTBEHHO- CYLLHOCTUY NpobneMbl.
3HaHU4, MaTeMaTn4eCcKnxX YMeTb: MpuBOAUTE Hay4yHblE€ MOMOXEHUS U
nony4YeHHble aucumnnud. Cobupaer, akTbl ANst 060CHOBaHWS CYLLHOCTY Npobnemsl.
B  obnactu aHanuampyert 1 BnapeTtsb: COBPEMEHHbIMU npobnemamm
mMaTemaTtum4ec cuctemaTnsmpyet €CTECTBEHHbIX HayK 1 MaTemaTuKu.
Knx un (Mnm) OTEYECTBEHHYIO U
€CTECTBEHHbI 3apybexHyo Hay4Ho-
X Hayk, Mu TEXHUYECKYI0 MHOPMaLMIO
ucnonb3osart no npodeccnoHarbHOn
b nx B TEMaTuKe
npodeccnoH | MOMK - | Micnonb3yeT Ans peleHus 3HaTb: OCHOBHbIE MaTeEMaTUYECKME NPUIOXKEHUS
anbHown 1.2. npobnem, BO3HMKAKOLLNX B 1 prsmyeckne 3akoHbl, ABNEHNS U NPOLLECCHI, Ha
OeatenbHOCT xofe npodeccroHanbHom KOTOPbIX OCHOBaHbI NPUHLMMbI 4ENCTBUS
n nedarenbHoOCTU 06beKkToB NpoeCcCuoHansHON AeATENbHOCTU.
cooTBeTCTBYOWUA PU3nko- | YmMeTb: oTbupate  3ddEKTUBHbIE  MeToAbl
MaTemaTudeckui annapart. | peweHns npobnem, BO3HMKAKOLWMX B XxoAe
AHanuaupyet n npogeccnoHanbHON SeATenbHOCTH.
cuctemaTnsmpyet BnapeTtb: mMeTtogamun (hu3MKO-MaTteMaTuyecKkoro
pe3ynbTaTbl COGCTBEHHbIX Mo4ennpoBaHus ans peLueHns
nccrnegoBaHum, €CTEeCTBEHHOHAaY4YHbIX 3agaHui, TUMOBbIX 3a4ay B
npeacTaBnsieT matepuanbel | paMmkax npodecCMoHanbHOW OesATEeNbHOCTU U
B BUAE Hay4HbIX OTYETOB, mMeTodamm aHanusa pe3ynbTaToB
nyonvkauun, npeseHTauun | MoOAENUPOBaHUA U MNPUHATUS  pelleHus  Ha
OCHOBE MOMNy4YeHHbIX Pe3ynbTaToB.
UOTK - | Kputnyecku 3HaTb: KOHLUENUUM HenpepbiBHOroO obpasoBaHus
1.3. OLleHUBAET 1 NOMNonHaeT B obnactn €CTECTBEHHO-MaTeMaTmnyecKmnx

3HaHusA B obnacTu
€CTECTBEHHOHAY4YHbIX U
MaTeMaTn4eCcKux
avcumnnuH. NpumeHsaeT
du13nKo-mMaTEMaTUYECKNIA
annapar ans
MoOenupoBaHus
(dbopmanmsanmm) o6beKTOB
UM NPoLIECCOB peansHOro

ONCLMNIINH.
YMeTb: Mcnonb3oBaTb Cnocobbl hopManusaumm
npo6rnem, BO3HMKAIOLLMX B xoge

npogeccnoHanbHON SeATenbHOCTH.
BnapeTtb: 6a30BbiMKM TEXHOMOrMSIMW  NOUCKA,
XpaHeHus 1 npeobpasoBaHust MHpopmauun.




mupa

UOIK - | MoHMMaeT cyLHOCTb U 3HaTb: CYLWHOCTb M 3Ha4YeHne MHdopmauum B

1.4. 3HayeHus MHpopmauun B pa3BUTUN COBPEMEHHOIO MHAPOPMALIMOHHOIO
pa3BUTUN COBPEMEHHOIO obuecTBa; OCHOBLI paboThbl B NTOKANbHbIX U
MHOPMaLIMOHHOIO rnobanbHbIX CETAX; OCHOBHble TpeboBaHMUS
obuecTea, MHOPMaLNOHHON 6e30MNacHOCTW; NpaBoBble
cobntogaeT OCHOBHblE OCHOBBbI 3aLLMTbl U Mepbl OTBETCTBEHHOCTM 3a
TpeboBaHusi HapyLleHus rocygapCTBEHHOWN TalHbI.
WHOPMaLIMOHHON YmMmeThb:
©esonacHocTu nonb30BaTbCs NPOrpaMMHbIMU METO4AMM

3aLmMTbl MHOpMauum npu paboTe ¢
KOMMNbIOTEPHLIMU CUCTEMAMK U
OopraHusaumoHHbLIMKM MepaMn 1 npuemMamm
aHTUBMPYCHON 3aLLMThI.

Bnapetsb:

mMeTogamu nomcka n obmeHa vHGopmauumen B
rno6anbHbIX U NOKarnbHbIX KOMMbIOTEPHbLIX CETAX;
TEXHUYECKMMU U MNPOrpaMMHbIMKU - CpeacTBamu
3aLmThI nHdopmaunm npu pabote ¢
KOMMNbIOTEPHLIMU CUCTEMAMM.

12. O6bem AucuMnnuMHbl B 3ayYeTHbIX eguHuuax/vyac. (8 coomeemcmeuu C y4ebHbIM
nnaHom) — 20 / 720.

dopma NpomMeXyTOYHOM aTTecTauum (3avem/sk3ameH) 3 3a4ema/3 ak3ameHa

13. TpyaoemkocTb No BuAam yyeb6Hon paboTbl

TpyaoemMKocTb
Bug yyebHowm paboTbl Bcero Mo cemectpam
1 cemecTp 2 cemecTp 3 cemecTp
KoHTakTHas paboTa 406 136 136 134
Jlekuun 186 68 68 50
| Mpaktnyeckne 220 68 68 84
B TOM 4ymucne: ) ) 0 0
JlTabGopaTtopHble
CamocTosiTencHas pabota 206 80 80 46
B TOM Yucne: KypcoBas paborta (NpoekT) 0 0 0 0
dopMa NpoMeEXyTOYHOM aTTecTaumm — 3a4eT, 108 36 36 36
3K3aMeH
Wtoro: 720 252 252 216
13.1. CopepxaHue AUCLUUNINUHbDI
Ne HanmeHoBaHue Peanusauus
n/n | pasgena pasgena
AvcLMnnHE| CopgepxxaHve pasgena gUCLMNINHDI AVCLMINVHEL ¢
NMOMOLLbIO
OHNamnH-Kypca,
QYMK*
1. Jlekuun
1.1 Obwue
1. BbickasbiBaHuga. Onepauun Hag  BbiCKasbiBaHuAMU. | AYMK
MaTemaTtmyeckume . o o
HOHSITHSI CeoiicTBa onepauuii Hag BbickasblBaHUsIMK (O4HO U3 cBOMCTB | «MaTematunde
’ JoKa3aTb). CKM  aHanus3




Heobxoaumble Ans
N3yyeHns
MaTemMaTU4ecKoro
aHanusa

2. OnemeHTbl  Teopum  MHoXecTB. Onepauum  Hapg
MHOXecTBamu. CBOIMCTBa onepauni Hag MHOXecTBaMun (O4HO
M3 CBOWCTB [JokKa3aTb). CokpalweHHble 0003HayeHuss ans
CyMM, NpousBeaeHnin, obbeauHeEHWIA, NnepeceyeHunn.

3. OTtobpaxeHus. OyHkumn. Croopbekuus.  UNHbekums.
Buekuma. Obpas MHoxecTBa npu oTobpaxeHun. MHoxecTBO
3HavyeHun otobpaxeHus. ObpaTHoe oTobpaxeHune. CyxeHue

oTOoGpaKeHus. Komnosauuusa OTOGpaKeHUN. Mpadumk
oTobpaxeHus.
4, HeonpeneneHHble BbICKa3blBaHWSI. KBaHTOp®bI

CyllecTBOBaHWs U  BceobwHocTn. [lpaBuno  oTpuuaHus
BbICKA3blBaHUSA, 3aMMCaHHOrO C MOMOLLLI  KBAHTOPOB.
Jlornyeckoe cnegosaHue. Otpuuanue TNOrNYECKoro
cnepoBaHusa. Heobxogmmoe ycnosue. [loctaTouHoe ycrioBue.
O6patHasa Teopema. Heobxoamnmoe 1 gocTaTtoyHOE yCroBue.

5. MHOXeCTBO BeLleCTBEHHbIX uucern. AKCMOMa MOSHOTHI
(HENpepbIBHOCTM) MHOXECTBa BCEX BELUECTBEHHbLIX YUCE.
MoZaynb BelecTBEHHOro Y1cna U ero reoMeTpuy4ecknii CMbICH.
CeoiictBa Moaynsi. WsobpaxeHue BeLlLeCTBEHHbIX 4uUcen
JAOMYCTUMbIMM AEeCATUYHLIMK OpoBAMU. MPOMEXYTKM.

6. OrpaHun4yeHHble U HeorpaHn4eHHbIe MHOXEeCTBa
YMCNOBOW MPSAMON. TOYHbIE rPaHU YUCIIOBbLIX MHOXECTB.
KoppekTHOCTb onpefeneHus. llepexod K TOYHbIM rpaHsMm B
HepaBEHCTBaXx.

7. MeTton maremartumyeckon uHaykumu. dopmyna OGuHoma
HbtoToHa.

8. OkBMBanNeHTHble MHoOXecTBa. CuyeTHble MHOXeCTBa.
C4yeTHOCTb MHOXeEcCTBa paunoHanbHbIX 4uUcern. Teopema
KaHTopa O HeC4YeTHOCTU MHOXeCTBa BeELLEeCTBEHHbIX YUcern.
MHoxecTBa MOLLHOCTH KOHTUHYYM.

9. MpuHUmn BNOXEHHbIX  OTPE3KOB. Teopema o]
CyLLIECTBOBaHMM OOLIEN TOYKM CTATMBAKLLENCA CUCTEMDI
OTPE3KOB.

10. TpuHuMn BMOXEHHbIX  OTPE3KOB. Teopema o
€OWHCTBEHHOCTN O0OLLE TOYKM CTSAMMBAOLLENCS CUCTEMBI
OTPE3KOB.

11. Apudmetnyeckoe npoctpaHcteo R" . OCHOBHbIE
onepauum Hag anemeHTamn apnmeTnyeckoro NpoCcTpaHCTBa
R" n ux ceoiictea. CkanspHoe npousseaeHue sektopos B R" 1
ero csonctea. Cniyyan n=1, 2,3. OtobpaxeHns R" — R™.
KoopauHaTHble hyHKLNN.

12. CkanspHoe npoussefeHne Bektopos B R" un ero
conctBa. Hopma Bektopa B R" 1 ee cBoWicTBa: HEpaBEHCTBO
Kowun-byHsakosckoro-LlBapua, OCHOBHble HepaBeHCTBa AN
HopMm. PacctosiHne mexay Toukamu B R" M ero ceoiicTea.
MeTpuueckoe npoctpaHctso R" . Otobpaxenus R" — R™.
KoopanHaTtHble hyHKLUWN.

13. CumBonbl “+«” PacwwnpeHHasa uucnosas
npsimas. Paclmpenue npoctpaHctea R". OKpecTHOCTM Touek B
npoctpaHctee R" u Ha uucnosoi npsmon. OKpecTHOCTM
BeCKOHEeYHbIX 3NeMEHTOB. Teopema o] BNOXEHUU
okpecTHocTen. CBOMCTBO OTAENNMOCTU NOo Xaycaopady.

_00157 uoou.

14. Buabl ToYeKk M MHOXecTB B npoctpaHctBe R".
BHyTpeHHsin Toyka MHoxecTBa. OTKpbITble MHOXECTBa.
MpepenbHasi Toyka MHOXeCTBa. 3aMKHYTOE MHOXECTBO.
M3onvpoBaHHas To4Yka MHOXECTBa.

(nekT. o.J1.
WnwknHa)»

https://edu.vs

u.ru/course/vie
w.php?id=116
03)

1.2

Mpepen 7]

15. Tlpegen oTtobpaxeHusi, onpegerieHHoro Ha MHOXeCTBe

QYMK




HenpepbIBHOCTb

dyHKUMI "
oTOBpaKEeHUN.
Mpepen
nocregoBaTensHOC
TW TOYEK.

METPUYECKOrO MPOCTPAHCTBA CO 3HAYEHUSIMU B METPUYECKOM
npoctpaHcTBe (onpegeneHne no Kowwn). HenpepbiBHblE
otobpaxeHuss B Touke. MNpepen otobpaxenmnn R" — R™
KoHeuHble n GeckoHeuHble npegensl. [pegen No MHOXECTBY.
OrpaHuyeHHocTbL oto6paxeHus R" — R"™, umerowero
KOHEeYHbIVN npegern B TOYKe, B OKPECTHOCTU 3TOM TOUKM.

16. T[lpenen oTtobpaxeHus, onpeaeneHHoro Ha MHOXeCTBe
METPUYECKOrO NMPOCTPAHCTBA CO 3HAYEHUSMU B METPUYECKOM
npocTtpaHcTBe (onpegeneHve no Kowwu n ero reometpuyeckas
TpakToBKa). HenpepbiBHble OTOOpaxeHus B Touke. [lpeaen
otobpaxeHnin R" — R™. KoHeuHble n 6eckoHeuHble npeaernsb..
Mpepen no MHoxecTBY. EAMHCTBEHHOCTb Npeaena.

17. Tpepen oTobpaxeHusi, onpegerieHHoOro Ha MHOXeCTBe
METPUYECKOrO MPOCTPAHCTBA CO 3HAYEHUAMU B METPUYECKOM
npocTpaHcTBe (onpeneneHue no Kowwn n ero reometpuyeckas
TpakToBka). HenpepbiBHble oTOBpaxeHus B Touke. [lpenen
otobpaxeHnin R" — R™. KoHeuHble 1 6eckoHeyHble npeaernsb..
Mpepen Nno  MHOXECTBY. Kputepum npepena v
HemnpepbIBHOCTYU oTobpaxkeHun B TepMMHHaXx
KOOPAMHATHbIX (PYHKLMNA.

18. BeckoHeuyHO Manbie B Touke cyHkumm R" — R. Ceasb
NOHATMS GEeCKOHEeYHO Manon B Touke (PYHKUMM C MOHATUEM
npegena yHKUMM B 3TON Todke. ApudmeTndeckne CBOMCTBA
BeckoHeYHo Manbix B Touke dyHkuun R" — R. BeckoHeuHo
manble otobpaxeHus R" — R™.

19. Tlpepen oTobpaxeHusi, onpegerieHHoOro Ha MHOXeCTBe
METPUYECKOro NPOCTPaHCTBa CO 3HAYEHUSIMU B METPUYECKOM
npocTpaHcTBe (onpeneneHue no Kowwm n ero reometpuyeckas
TpakToBKka). HenpepbiBHble oTOBpaxeHus B Touke. [lpenen
otobpaxeHnin R" — R™. KoHeuHble 1 6eckoHeuHble npeaernsb..
Mpegen no MHoxecTBy. ApudmeTnyeckue CBOWUCTBa
npeaenos oto6paxenun R" — R™ wu ¢yukunin R" — R.
MoHaTne HeonpeaeneHHocTen " packpbITUA
HeonpeaeneHHOCTEN.

20. HenpepblBHOCTL MNOCTOAHHOMW YHKUMU U OYHKLUK
y = x . HenpepbIBHOCTb CTEMEHHON (PYHKLUUN C HaTyparbHbIM
nokasartenem. MHorouneH. HenpepbIBHOCTb MHOIOYSIEHOB.
PauunoHanbHaa dyHKUMS. HenpepbiBHOCTb  pauuoHanbHbIX
dyHKUMN B TOYkax obnactn onpegeneHusi. BbluucneHue
npeaenoB paumoHanbHbIX (OYHKLUMA OOHOW BeLLeCTBEHHOW
nepemMeHHO.

21. Teopema o nepexofe Kk npeaeny B HEpaBeHCTBaXx.

22. Teopema 0O nNpPOMEXYTOYHOM YHKUMM (O  OBYX
MUITMLMOHEpaX).

23. TlocnepoBaTenbHOCTH To4Yek B METPUYECKOM
npoctpaHcTBe. [loHATME npegena nocrneaoBaTENIbHOCTMW.
"eomeTpuyeckmi CMbICH onpegeneHus npegena

nocnegosaTtenbHocTh. MNocnegosaTenbHocTn Tovek B R” kak
otobpaxeHns N — R". Yucnoeasi nocrnenosaTenbHOCTb.
BeckoHeuYHble npegensol. KoopauHaTtHble
nocnegosatenbHoctM. CBoWcTBa  nocrieaoBaTeslbHOCTEN,
BbITEKaAKOLLME n3 obuimx CBOWCTB oTobpaxeHnn
(apucbmeTuyeckne cBoicTBa Npedenos, Nepexon k npegeny B
HepaBeHCTBax, €OWHCTBEHHOCTb npenaena, orpaHU4eHHOCTb
cxopasiencs nocrnenoBaTeNibHOCTU, CBSI3b NOHATUSA
OEecKOHeYHO Manon nocrneaoBaTeNnbHOCTM C  MOHATUEM
npegena nocreaoBaTeNbHOCTH). Kputepui npegena
nocnenosaTtenbHOCTV Touek B R B TepMUHaX KOOPAMHATHBIX
nocrneaoBaTeNibHOCTEN. MpepenbHass ToO4YKa MHOXecCTBa
(onpepeneHne n KpUTEpUn ¢ 4OKA3aTENbLCTBOM).

«MaremaTtnye
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24. CywlecTBOBaHME KOHEYHOro Mpegena OrpaHU4YeHHoOWN
MOHOTOHHOW YMCIIOBOW NocnenoBaTeNbHOCTU.

25. CyuwecTtBOBaHMe ©eckoHeYHoro npegena
HeorpaHN4YeHHoOWN MOHOTOHHOW 4YnCcnoBoOMn
nocnenoBaTenbHOCTH.

26. Ywucno e. OnpepeneHne 1 KOPPEKTHOCTb onpeaerneHus.

27. [lognocnepoBaTenbHOCTb. Teopema BbonbuyaHo-
Beneplutpacca ans OrpaHNYEHHbIX YNCIOBbIX
nocnegoBaTenbHOCTEN.

28. T[lognocnenoBaTenbHOCTb. Teopema BonbuaHo-
BenepwTpacca Ana orpaHUYeHHbIX MocneaoBaTensHOCTEN
TOMEK B MPOCTpaHCTBE R". Teopema BonbLaHo-

BeneplwTpacca B TepMmHax npegenbHbIX TOYeEK.

29. T[lognocnenoBaTenbHOCTb. Teopema BonbuaHo-
BenepwTtpacca ans nocrnenoBaTenbHOCTEN B paclUMpeHHOoM
dopmMynmnpoBke.

30. ®dyHoameHTanbHble nocrnegoBaTenbHOCTU.  KpuTepui
KoLum cxoaMMocTy YncnoBon nocnenoBaTenbHOCTU.

31. ®dyHoameHTanbHble nocnegoBaTenbHOCTU.  KpuTepui
Kowwn  cxogumoctn  nocrnegoBaTeNnbHOCTEW  TOYEK B
npoctpaHctee R".

32. YacTtuuHble npegenbl nocnegoBaTtenbHOCTU. Teopema
bonbuaHo-Beliepwtpacca B TepMmMHaxX 4YaCTUYHbIX Npeaesnos.
lMepBoe onpegeneHne BEepXHEro W HWKHEro npeaenos
YMCNOBOW MocreaoBaTeNnbHOCTU. TeopemMa O KOPPEKTHOCTU
nepBoro onpegeneHnsi. SKBUBANEHTHOCTb MEPBOro U BTOPOro
onpepaeneHu (6es gokasaTenscTea).

33. [lepBoe, BTOpOe onpeneneHns BEPXHEr0 WU HWKHEro
npeaenoB YNCIOBOW NocreaoBaTeNbHOCTU. OKBMBANEHTHOCTb
NnepBoro 1 BTOPOro onpeaeneHui.

34. TlepBoe, BTOpOe onpeaeneHus BEpPXHEro W HWKHEro
npegenoB YMCNOBOW NocregoBaTeNnbHOCTU. OKBUBANEHTHOCTb
nepBoro M BTOPOro onpegeneHun (6e3 pokasaTenbcTBa).
Heobxogumoe 1 gocTaTtovyHoe YyCnoBmue CXOAMMOCTU YNCITOBOW
nocrnegoBaTenbHOCTM B TEPMUHAxX BEPXHEr0 W HWDKHEro
npenernos.

35. OnpepeneHne [leriHe npegena QyHKUUMM B TOYKe.
OkBmBaneHTHocTb onpegenenHmn Kowwn u [lenHe npegena
PYHKUUN B TOYUKE.

36. [lpepenbl yHKUMM B TOYKe MO MNOAMHOXECTBaM, MO
HanpasneHuam. [lpumep yHKUMN, WMeowWwen npedensl B
TOYKE NO BCEM HanpaBIiEHMsIM, HO HE UMeElLWEN npegena B
3TOWN TOYKeE.

37. OAHOCTOPOHHUE npegenol dyHKUMK oaHom
BELLECTBEHHOW nepemeHHon. Onpegenenuna Kowwnm un [leinHe
OAHOCTOPOHHMX MpefenioB (PyHKUUMM OOHOW NepemMeHHOn B
Touyke. Heobxoamnmoe 1 goctatoyHoe yCroBme CyLeCcTBOBaHMWS
npegena yHKUMN OAHOW NMEepeMeHHOW B TOoYke B TepMUHax
O[HOCTOPOHHWX Mpeaenos.

38. OnpepeneHuna Kowwu wn [eriHe  HenpepbiBHOCTU
oToGpaxeHua n yHKUMM B Toyke. Criyyanm U30NupoBaHHOWN
TOYKM U nNpefenbHOW ToYkM obnactu onpegeneHns OyHKLMK.
OAHOCTOPOHHASA HenpepbIBHOCTb PyHKUUN ofHOM
nepemeHHon. OrpaHU4eHHOCTb  HENpepbIBHON  (PYHKUMN.
HenpepbiBHas kpusas B npocTpaHcTee R".

39. Teopema O COXpaHEHUW 3HAKa HEMNPEepbIBHOM B TOYKe




(PYHKLNN B OKPECTHOCTM 3TON TOYKN.

40. Tlpeaen n HenpepbIBHOCTb Cynepno3numnm QyHKUUN.
41. HenpepbIiBHOCTb TPUFOHOMETPUYECKNX PYHKLINIA.
42. [lepBbint 3aMmevaTtenbHbIv npeaen. Cneacreus.

43. [llepBas Teopema BenepwTtpacca O HeNpepbiBHOM Ha
OrpaHMYEHHOM 3aMKHYTOM MHOXECTBE (DYHKLIMM.

44. Brtopas Teopema BenepwTpacca 0 HenpepbiBHOW Ha
OrpaHN4YEHHOM 3aMKHYTOM MHOXeCTBE DYHKLINN.

45. 0O6o6bueHne Teopem BenepwTpacca Ha crniyyvan
otobpaxeHuin R" — R™.

46. Teopema bonbuaHo-Kowmn 0 NpoOMeXyTO4YHOM 3HAYEHUU
HenpepbIBHOW Ha OTpe3ke PyHKLMMU OAHON NepeMeHHON.

47. Teopema bornbuaHo-Kowmn 0 NpoMeXyTO4YHOM 3HAYeHUM
HenpepbIBHON (OYHKLMW HECKOMBbKMX NEPEMEHHbIX.

48. Cnepcteus n3 TEopeMmsl BonbuaHo-Kown o]
NPOMEXYTOYHOM  3HAYeHWW HeMpepbIBHOM Ha  OTpeske
YHKUUN OOHON NepeMeHHON.

49. MOHOTOHHbIE PYHKUUN OOHOW nepemeHHon. Teopema o
npeaenax MOHOTOHHOW QOYHKLUUMN.

50. Toukm paspbiBa (yHKUMM  OAHOW  NEPEeMEHHOWN.
Knaccudmkaumsa Toyek paspbiBa. Xapaktep paspbiBOB
MOHOTOHHOWM (PyHKUMM (CreacTBue M3 TeopeMbl O npegenax
MOHOTOHHOM OYHKLUN).

51. Teopema 0O HenpepbiBHOCTM MOHOTOHHOW OYHKLMUM
OAHOWN NepeMeHHON .

52. Teopema 0O CyLlEeCTBOBAaHUU MU MOHOTOHHOCTW OOpaTHOWN
(YHKUMM Y  MOHOTOHHOW HEMPEPLIBHOMW Ha MNPOMEXYTKe
YHKUUN OOHON NEePEMEHHOMN .

53. CreneHHas dyHKUMNA OfIHOM nepemeHHou C
paunoHanbHbIM rnokasaTernem. HenpepbIBHOCTb npu
pasnuyHbIX NoKasaTensx.

54. TlokaszatenbHas  QYHKUMS OOHOM MEPEMEHHOM C
pauuoHarnbHbIM MoKa3aTenem. TeopeMa O HenpepbIBHOCTU
nokasaTenbHOW (YHKLMU C pauunoHanbHbIM MOKa3aTenemMm B
Touke x=0.

55. Onpegenexne nokasaTesibHOn OYHKLNK oaHowm
nepemMeHHOM C BellecTBEeHHbIM Mnokasatenem. KoppekTHOCTb
onpeneneHusa (opmynnpoBka TeopeMbl M [oKa3aTenbCTBO
CyLLIeCTBOBaHMS npegena nocrneaoBaTenbHOCTU

{a"}, x UQ, koeoa limx =x, xUR

n-o

56. OnpepneneHne nokasaTternbHOn dyHKUUK OAHOM
nepemMeHHOM C BellecTBEeHHbIM Mnokasatenem. KoppekTHOCTb
onpegenenuns (popmynmpoBka TEOpeMbl M AoKa3aTenbCTBO
HEe3aBMCHMMOCTU npegena

{a"}, x UQ, koz0a limx =X or susa

n-o

rnocneaoBaTenbHOCTY {Xn }).

57. Caoncrtsa nokasaternbHOW OYHKLUN OOHON NepemMeHHOWn
(nepeuncnutb BCE, JokasaTb dopmyny

a'a®=a"", x,x,UR).




58. CaoncTtea nokasartenibHOM QYHKLUN OOHON MEepeMeHHOWN
(nepeuncnutb Bce, AoKas3aTb CBOWCTBO MOHOTOHHOCTM Ha
YMCITOBOW NPSIMOW).

59. Caonctsa nokasatenbHOW OYHKLUN OOHON NepemMeHHOWn
(nepeuncnutb Bce, foKa3aTb HEMNPEPbLIBHOCTb Ha YMCIOBOM
npsimon).

60. Caoncrtsa nokasartenbHOW OYHKLUN OOHON NepemMeHHOn
(nepeuncnuTb BCeE, JokasaTb dopmyny

(a")*=a"™, x,x,LR).

61. Caoncrtsa nokasatenbHON (PyHKLMM OOHON NEepeMEHHON.
Mepeuncnutb BCe, JokasaTb dopmynbl
lima* =+o0 (a>1), lima’ =0(a>1),

X - +oo

lima*=0(0<a<l), lima" =+ (0<a<l).
62. Jlorapudpmuyeckas  (pyHKUMS  OOHOM  NEepeMeHHOWN.
Mnepbonuueckne  cyHkumn.  CteneHHaa  pyHkumMs C
BelLleCcTBeHHbIM  Mnoka3aTenem. [lokasaTenbHo-cTeneHHas
OYHKLMA. OcCHoOBHbIE areMeHTapHble dyHKUMN.
OnemeHTapHble QyHKUMN. Teopema O HenpepbiBHOCTU
anemMeHTapHbIX QYHKLNIA.

63. BTOpoii 3amevaTenbHbIN Npeaen.

64. Cnegcteus wun3 dopmMmynbl BTOPOro 3amedaTeslbHOro
npegena. AcumnroTudeckve ¢opMynbl Ans nokasaTerbHOW,
norapndMmMyYecKon, cTeneHHom n runepbonnyeckmnx yHKLMn
OZIHOM NepemMeHHOMN.

65. Kputepuii Kowwn cyliectBoBaHWsi KOHEYHOro npeaena
YHKLUMM B TOYKE.

66. PaBHOMepHas HenpepbIBHOCTb PYHKLUUN HA MHOXECTBE.
Teopema KaHTopa 0 paBHOMEPHOWN HENPEPLIBHOCTM.

67. CpaBHeHne dyHkumn. Cumeon O. OyHKUMM OOHOTO
nopsigka npu x— X,

68. CumBon O B cpaBHeHWM noBefeHuss dyHKumn. [Ba
onpegeneHnss cooTHoweHus a(x)= 0(B(x)) npn x—x,. Wx
3KBMBANEHTHOCTb NpU B(X)#0 X#Xo.

69. OkBuMBaneHTHble B  TOoyke  yHKumn.  KpuTtepuin
COOTHOLLEHMUs a(x)~B(x) npn x—x,, B(x)Z0 npn x#x,. [NaBHas
YacTb (PyHKUMK. [TOHATUE acMMNTOTUYECKON POPMYIbI.

1.3

OudpepeHuymnansH
oe ncumncreHne
PyHKUUN oaHoMn
BELLLECTBEHHON
nepemMeHHom

70. [OuddepeHumpyeMocTb yHKLUN OOHOW BeLLeCTBEHHOWN
nepeMeHHoOn B Touke. HenpepbiBHOCTb AuddepeHLmpyemon
dyHkuuun. OuddepeHuman dyHKLUN B TOYUKE.

71. TlpousBogHas PyHKUUN ofHOM BeLLEeCTBEHHOM
nepeMeHHoOn B Touke. Heobxoammoe n gocTaTouHOE YCIoBUS
ondpdepeHumpyeMocTn  @YHKUMM  OOHOM  BeLLeCTBEHHOW
nepemMeHHOoM B TOYKe. dopmyna, BblpaxaroLiasi
onddepeHuman QyHKUMM OOQHOW BELLECTBEHHOW NepeMeHHOM
B TOYKke 4Yepe3 ee npousBogHyw. [OuddepeHuman
He3aBuUCMMOW nepemeHHon. OOHOCTOPOHHME MPOU3BOAHbLIE.
Kputepuii cyLlecTBOBaHWSA MNPOU3BOAHON (PYHKLMM OOHOWM
BELLEeCTBEHHOM MEepeMeHHOW B TOYKe B  TepMuHax
OAHOCTOPOHHUX NPOUN3BOLHbIX.

72. [eomeTpudeckun CMbICI1 anddepeHumnana 7]
Npon3BOAHON (PYHKLIMM OOHOW BeLLEeCTBEHHOW MepeMeHHON B
Toyke. KacatenbHas K rpadmky dyHKUMM B TOYKe.
OfHOCTOpPOHHME KacaTtenbHble. BepTukanbHble KacaTenbHble.

JYMK
«MaTtemaTunye
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73. [pounsBogHble " onddepeHumansl CYyMMbI,
nponsBegeHns, 4actHoro AuddepeHUnpyemMblx B TOYke
dYHKUMIA (OoKas3aTb TONMbKO YTBEPXKAEHME O MPOU3BOLHOWN
CYMMbI U Npon3BeaeHUs).

74. TlpomnsBogHble 7] onddepeHumansl CYyMMbI,
npovsBefeHnsa, 4acTtHoro AudepeHumpyeMbiXx B TOYKe
YHKUMN OOHOM BELeCTBEHHOW MepeMeHHOM (JokasaTtb
TOMbKO YTBEPXKAEHME O MPOU3BOAHOW YACTHOrO).

75. [lpousBogHas obpaTHOW PYHKLUUN OOHOW BELLECTBEHHOWN
nepemMeHHOMN.

76. [MpomsBogHast CNOXHOW PYHKLUUN OOHOW BELLECTBEHHOWN
nepemMeHHOMN. MHBapnaHTHOCTb copmbl nepBoro
onddepeHumana.

77. Tabnvua npousBOAHbLIX (PYHKLMA OOHOW BELLECTBEHHOW
nepemeHHon (nepeuncnutb Bce  OpPMynbl, AoKasaTb
dopmynbl ans NPOn3BOAHbIX nokasaTenbHONn,
norapumMmyeckon yHKUNiA).

78. Tabnuua npousBOAHbIX PYHKLMA OOHOW BeLLECTBEHHOW
nepemeHHon (nepeuncnutb Bce OpPMynbl, AoKasaTb
dopMynbl AN NPOM3BOAHbLIX TPUFOHOMETPUYECKMX (DYHKLMNIA).

79. Tabnuua npousBOAHbLIX PYHKLMA OOHOW BELLECTBEHHOWN
nepemeHHon (nepeuncnutb Bce  ¢oOpMynbl, OokasaTb
dopmMynbl NS NPOM3BOAHBIX 0B6paTHBIX TPUIOHOMETPUYECKNX
dyHKUMR).

80. Jlorapudpmuyeckas npousBogHasi  PYHKUUM  OOHOWN
BELLLECTBEHHOMN nepemMeHHON. Tabnvuya NPOU3BOAHbIX
(nepeuncnutb  Bce opMynbl, [okasaTb dopmyny Aans
Npon3BOaHOWN CTeneHHom dyHKUUN). MpownssogHas
nokasaTenbHO-CTENEHHON DYHKLNN.

81. [llpousBoaHble BbICLIMX NOPSAKOB  (PYHKLUMIA  OOHOWN
BELLLECTBEHHOWN nepemeHHon. Tabnnua npon3BOaHbLIX BbICLUNX
NnopsiAkoB (nepeynmcnntb Bce OopMyIbl, okasaTb chopmyny
ansa NPON3BOAHbIX BbICLLINX nopsiaKoB dyHKUMNA

y=a', y=x")

82. [lpousBogHble BbICLIMX NOPSAKOB  (PyHKLUMIA  OOHOWN
BELLLECTBEHHOWN nepemeHHon. Tabnnua Nnpon3BOAHbLIX BbICLUNX
nopsiakoB (nepeymcnnte Bce OpMyIbl, okasaTb copmyny

AN NPON3BOAHbBIX BbICLUMX NMOPSAAKOB (PYHKUMN Y = Sil’lx).

83. [lpousBogHble BbICWIMX MNOPSAKOB  (PyHKUMIA  OOHOWN
BELLECTBEHHOW nepeMeHHon. Tabnuua NpomMsBOOHbIX BbICLLMX
NnopsiakoB (nepeymcnnte Bce OpMyIbl, okasaTb copmyny
AN NPON3BOAHbIX BbICLUMX NOPSAAKOB PyHKUMM Y = COSX).

84. [lpou3BogHble BbLICWIMX MNOPSAKOB  (byHKUMIA  OOHOWN
BELLECTBEHHOM nepeMeHHon. Tabnuua NpomM3BOOHbIX BbICLLMX
NnopsiakoB (nepeymcnntb Bce OpMyIbl, okasaTb chopmyny

ANSA NPOVN3BOAHbBIX BLICLLMX NMOPAAKOB PYHKUMKN Y = Inx).

85. [lpousBogHble BbICWUMX MOPSAKOB CYMMbl  (DYHKUWIA
O1HOW BeLLEeCTBEHHOWN NepeMeHHOMN.

86. [lpousBoaHble  BbICLUMX  MOPSAKOB  NPOU3BEOEHUS
YHKUMN OOHOW BeLleCTBEHHOM nepemMeHHon. dopmyna
JleibHuua.

87. [OuddepeHumnansl BbICLLUMX MNOPSAKOB (YHKUUA OOHOWN
BELLECTBEHHOW nepeMeHHon. dopmyna Ans BbIYUCIIEHNS.
OtcyTcTBME MHBapuaHTHOCTM dopmbl Y anddepeHuymanos




BbiCLUMX nopsakoB. [dudydepeHumansl  BbICWIMX  MOPSLKOB
CyMMbl W npousBefeHuss (PyHKUUMW OAHOW BeLLEeCTBEHHON
nepemMeHHOMN.

88. JlokanbHble aKCTPeEMYMbl PYHKLMIN OOHOW BELLECTBEHHOWM
nepemeHHon. Teopema ®epma o0 HeobxoAuUMOM YyCRoBuUM
NoKanbHOro akcTpemyMa. Kputnyeckme ToUKm.

89. Teopema Ponns.
90. Teopema JlarpaHxa O KOHEYHbIX NPUPALLEHMUSX.

91. CnegctBua K3 Teopembl JlarpaHxa O KOHEYHbIX
npupaLeHusx.

92. Teopema Kowm 0 KOHEYHLIX MPUPALLEHMSX.
93. PackpbiTMe HeonpeaeneHHOCTEN No npasuny Jlonutans.

94. MHoro4yneH Tennopa ans PYHKUMUN ogHomn
BELLECTBEHHOM  nepemeHHon. dopmyna Tewnopa ¢
OCTaTOYHbIM YneHoMm B chopme MNeaHo.

95. EpuHcTBEHHOCTb NpeacTasneHusa Tennopa ons OyHKUURA
O[HOM BeLLEeCTBEHHON nepeMeHHon. PasnuuHble cnocobbl
npeactasneHvs yHkuumn no gopmyne Tennopa. BeigeneHue
rMaBHOM YacTU N BbIYMCNEHNE Npeaenos.

96. ®opmyna Tennopa € OCTaTOYHbIM 4fieHOM B hopme
JNlarparwka n Kowwm ana ¢yHKUMW OOHOW BeLleCTBEHHOM
nepemMeHHOMN.

97. Kputepuii HecTporom MOHOTOHHOCTH
onddepeHUmMpyeMor  Ha  MNpoOMeXyTke  QYHKUUW  OAHOW
BELLLeCTBEHHON nepemeHHon. [locTaToyHoe ycnosue CTPOron
MOHOTOHHOCTM.

98. [ocrtaToyHOE ycroBme 3KCTpeMyma YHKUUN OOHOWN
BELLECTBEHHOW NEPEMEHHON B TOYKE B TEPMUHAX CMEHbI 3HaKa
NPON3BOOHOMN.

99. [ocrtaToyHOE YycCroBme 3KCTpeMyma YHKLUUN OOHOWN
BELLECTBEHHON  MEPEMEHHOW, UWMEKLEN  MNpPOU3BOAHbIE
BbICLUNX MOPSIOKOB.

100. BbInyknoctb PyHKUMM ofHoOM BelleCTBEHHOWN
nepeMeHHON Ha npomexyTtke. HeobxogmMmoe u gocrtaTtoyHoe
YyCroBMe HeCTPOoron BbINyKNOCTU AnddepeHunpyemon Ha
NpoOMexyTke  (PYHKUMM B TepMMHax  MOHOTOHHOCTM
npousBogHon. CnepcteBue 006 yCrnoBUM  BbIMYKIOCTU B
TepMMHax BTOpPOM Mpou3BogHon. [ocTtaTouHOoe ycrnoBue
CTPOroM BbIMYKIOCTMU.

101. BbInyknoctb dyHKUUN ofHOM BeLLECTBEHHOMN
nepeMeHHOM Ha npomexyTtke. Heobxoommoe u gocTtaTtoyHoe
YCroBMe HECTPOron BbINyKNoCcTU AuddepeHUnpyemMon Ha
NpoMexyTke (PyHKLMM B TepMUHAX KacaTenbHOW K rpaduky
OyHKLMMN.

102. Touykn nepernba cyHkumMm (rpadmka yHKLMKM) OAHOM
BELLLECTBEHHOM nepemMeHHoMN. Heobxogumoe ycrnosue
nepermba. [loctato4uHoe ycriosue nepernba.

103. AcumnTOTbI dyHKUMK ogHomn BeLleCTBEHHOM
nepemMeHHOMN.

104. DyHKLMM OOHOM BELLECTBEHHOW NepeMeHHON, 3afaHHble
napameTpuyeckn. BblumcneHne npon3BOOHbLIX MNEPBOro W
BblcLWnx nopsigkoB. OCobeHHOCTU nccnenoBaHus.

1.4

HeonpeneneHHbin
WHTErpan yHKuun
oAHom

105. MNMoHsATHMe nepBoobpasHOM Ha MPOMEXYTKe YHKUUN K
HeonpeaeneHHoro uHTerpana.

JYMK
«MartemaTtnye
CKUI aHanu3




BELLECTBEHHOW 106. OcHOBHble MeTOAbl WMHTErpMpPOBaHUS (MHTErpupoBaHue (nekr. 3.1

nepemeHHon NoACTaHOBKOW M MO YacTsaMm). Lnwkinka)»
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1.5 II_/II:TerpMPyegE“CALbHy 107. UNHTerpmpyemMocTb yHKLNIA go Pumany. OnpegeneHue ?I\ig/lTlémaque
oo | oy | S a1
BeLLeCTBEHHON WHTerpanbHon cymmbl Pumana. WHTerpmpyemMocTb yHKUUK (nexr. 3.11.
MEPEMEHHON Ha NOCTOSIHHOM Ha OTpeskKe. | Wnwikmna)-
oTpeske. (https://edu.vs

OnpepeneHHbin
uHTerpan PumaHa

108. OrpaHU4YeHHOCTb UHTErPMPYEMOW Ha OTpe3ke (DYHKLMM.
Mpumep orpaHMyeHHONW YHKUUKW, HEUHTErpupyemon no
PumaHy.

109. BepxHue u HwkHMe cymmbl [apby. eomeTpuyeckui
cmbicn cymm [apby. CeounctBa cymm [apby: oueHku
WHTerpanbHbix cymm PumaHa, npubnwkeHue cymm [apby
cymmamn PumaHa.

110. MoHoToOHHOCTE cymM [apby, oueHka pasHOCTEN CyMM
Oapby npu wu3menbyeHun pas3bueHus. HepaseHcTBa [Ans
BEPXHUX W HWKHUX cymm [apby pasnuuHbix pasbueHuii.
OrpaHuyeHHocTb cymm [Jap0Oy.

111. BepxHuiA 1 HWKHUI wnHTerpanbl [apby. OnpepeneHue.
NlemMma o0 HepaBeHCTBE OJ11 BEPXHENO U HWKHEro UHTErpasos

[apby.
112. MNoHnatve npegena cymmbl [Oapby. OcHoBHasg nemma
Hapby.

113. Heobxogumoe " AocTaTo4yHoe ycnosue
NHTErpupyeMoctn no PwumaHy orpaHudeHHon  dyHKuMM B
TEPMUHaX BEPXHEro U  HWkKHero wuHTerpanos [apby
(BCcnomoraTenbHasi Teopema).

114. OcHoBHasi Teopema O Heo6XOAMMOM U O0CTAaTOYHOM
YCNOBUU UWHTErpupyemMoctn no PumaHy orpaHuyeHHOM Ha
oTpeske QyHKUUK (B TepMuHax cymm [Japoy).

115. WHTerpupyemocTe HenpepbIBHbIX M MOHOTOHHbIX Ha
oTpeske PyHKLNNA.

116. [locTaTouyHOE YCNOBME WHTErPUPYEMOCTU pPa3pbiBHON
dyHkuuKn. Cnegcteua. [pumep uHTerpupyemon yHKuuu,
nmetoLen 6eCKOHEYHO MHOIO TOYEK pa3pbiBa.

117. WNHTerpmpyemocTb CnoxHon yHkumm. Cneacreue.

118. MNpocTenwmne cBoncTBa ONPedeneHHoro uHTerpana
PumaHa (nMHENWHOCTb, WHTErpupyemMocTb Mpou3BeaeHUs,
WHTErpMpyeMocTb  Ha  MOAMHOXeCTBax,  aAAUTMBHOCTb
onpeneneHHoro nHTerpana).

119. CsoiicTtBa WHTEerpana Pumana, CBSI3aHHble c
HepaBeHCTBaMMW.

120. Teopema O cpegHeM 3HA4YeHUM p[nis onpeaeneHHoro
uHTerpana PumaHa.

121. WHTerpan C MEepeMEeHHbIM  BEPXHMM  Mpenenom.
HenpepblBHOCTb  MHTErpana C MNepPeEMEHHbIM  BEPXHUM
npegenom.

122. NHTerpan C NepeMeHHbIM  BEepXHUM  npeaenom.
OundepeHunpyeMocTb UHTErpana ¢ nepemMeHHbIM BepXHUM
npenenom. CyllecTBoBaHWe nepBoobpasHOM Yy HenpepbiBHOW
Ha npomexyTke yHkumn. JuddepeHumpoBaHme uHTerpana c
nepemMeHHbIM Npegesiom.
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123. ®opmyna HbloToHa-JlebHmMua. MeToabl BblYMCIEHMUS
onpeaeneHHoro nHTerpana (MHTerpupoBaHne NOACTaHOBKOW U
no yacTtam).

1.6 | HecoberaeHHbi 124. HecoGcCTBEHHbIE MHTErpanbl NEpBOro M BTOPOro pofa. OYMK
vHTerpan or Onpepgenexune npumMepbi. [(aBHoe 3Ha4YeHne <<MeETema'rv|qe
pyHKLMY ?’J‘HOM HeCO6CTBeHHO7r0 uHTerpana. Kputepunm Kowwm cxogmmocTtu cknn anans
Beu"‘eCTBeH'jOM HecobCTBEHHOro uHTerpana. AOGconoTHas U ycrnoBHas (nexr. 3.11.
nepemeHHou CXOOMMOCTb. LWnwkunHa)»

(https://edu.vs
125. O6GWMIA Npu3HaK CcpaBHEHUs AN HecobCTBeHHbIX | U.ru/course/vie
nHTerparnos B oopMe HepaBEHCTB M B NpeaerbHoi dopme. w.php?id=116
03)
126. YacTHble npu3HakM CpaBHEHUA [Onsi HECOBCTBEHHbIX
WHTErpanoB MepBoro U BTOPOro poga B hOpMe HEpPaBEHCTB,
npegensHon opme.
127. TMpusHak Oupuxne-Abens cxogumMocTV HECOOCTBEHHOro
WHTerpana.
128. 3ameHa nepeMeHHOM W WHTerpMpoBaHMe No 4acTsM B
HeCcOOCTBEHHbIX MHTErpanax.

1.7 | OudbdepeHumanbH JYMK
oe CUMICTIEHME 1029. OnpegeneHne N-mepHoro eBKngnosva npocTtpaHcTBa E. «MaTemaTnue
i or | OCHCBIE T 1 rbenenonn, Caoicrsa peceions | oo avans
BELIECTBEHHBIX nocrniegoBatenbHOCTM U uUx cBonctBa. Kputepun Kownm (nexr. 3.11.
nepemeHHbIX LWnwkunHa)»

CXOOMMOCTM nocrnegoBaTenbHOCTM Todek B E. Teopema
bonbuaHo-BeliepwTtpacca. [NpeaenbHble TOYKM MHOXeECTBa.
OTKpbITbIE U 3aMKHYTble MHOXecTBa. Onepauuns 3amblKaHUS.
Komnaktbl B E.

130. DOYHKUMM HECKONMbKNX AEWCTBUTESNbHLIX MNEPEMEHHbIX.
Onpepenenve npegena yHkuMM B Touke. ApudmeTtnyeckue
CBOMCTBaA npegenos YHKLMA. Kputepui Kowiu
CYyLLIeCTBOBaAHMS KOHEYHOro npeaena yHKLUM N nepeMeHHbIX.
MoBTOopHble  npedenbl.  HenpepbiBHOCTb  (PyHKUMM N
nepeMeHHbIX. ApudpmeTnyeckue onepauuu Hag
HenpepbiBHbIMKU  (pyHKUMAMKU.  CBOMCTBA  HemnpepbIBHbIX
dyHKUMN (TeopemMa 06 YCTOMYMBOCTM 3HakKa, Teopema o
NMPOXOXOEHUN  HenpepbiBHOW  yHKUMM  4Yepe3  noboe
NPOMEXYyTO4YHOEe  3HavyeHue, Teopema BelepwTtpacca).
PaBHoMepHas HenpepbIBHOCTb yHKUMKN. Teopema KaHTopa.

131. YacTtHble NPoOn3BOAHbIE PYHKUUN HECKOIbKMX
nepeMmeHHbiXx. [OuddepeHumpyemocts B  Touke. CBA3b
onddepeHumpyemMocTu C  CyllecTBOBaHUEM YacTHbIX
NPOU3BOOHbIX. eomeTpuyeckmii cMbich ycnoBusi
anddepeHUnpyeMocTm B crnyqae pyHKUUN ABYX NEPEMEHHbIX.
HocTtaTtouHble ycnoBusa aunddepeHuupyemoctu. [loHATHe
andpdepeHumnana. AuddepeHunpyeMocTb CrOXHON (PyHKLMK
W  MHBaApUaHTHOCTb opMbl  nepBoro  AuddepeHumana.
MpousBogHasa no HanpasneHuo. pagneHT.

132. YactHble npousBogHble U anddepeHumnansl BbICLLMX
nopsigkoB. Teopema O paBEHCTBE CMELLAHHbIX MPOU3BOOHbIX.
dopmyna Tennopa ansa yHKUUA HECKOSbKUX NEPEMEHHBIX C
JONoNHUTENbHLIM YneHoM B dopme Jlarpanxa wu [leaHo.
dopmyna KOHeYHbIX NPUpPaLLEHNI 1 CNEACTBUS U3 Hee.

133. OkcTpemMyM  (PyHKUMM  HECKOIbKUX  MEPEMEHHbIX.
Heobxogumoe ycnoBue 3KCTpeMyma B TepMMHax MepBOro
anddepeHymnana. [ocTtaTouHble yCrioBus CTpOroro
3KCTpeMyma. Ycnosue, [JocTaTovyHOe [And  OTCYTCTBUSA
3KCTpEMyMa B TOUKE.

134. HesaBHble yHKUMKM. TeopeMa O HesiBHbIX (DYHKLMSAX,
onpegensemMbix O4HMM ypaBHeHMeM (6e3 OokasaTenbCTBa).
Bbluncnexve NPOn3BOAHbIX HEABHbIX YHKUMRA,

https://edu.vs
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onpegensemMbiXx CUCTEMOW ypaBHEHUN. HAkobOuaH cucTembl
(OYHKUMA. BbluMcneHne npou3BOOHbIX HESBHbIX YHKLMUNA,
onpeaensembix U3 CUCTEMbI YPaBHEHUN.

135. OtobpaxeHus wu3 E B E. npegen otobpaxeHus,

HenpepbIBHOCTb oTobpaxeHus:. OTtobpaxeHus,
anddepeHuupyemble B Touke. AnddepeHumnan otobpaxeHus.
Matpuua Npon3BoaHON oTOGpaKeHus. HenpepbiBHO
anddepeHunpyemoe oTobpaxeHue. HenpepbiBHas

anddepeHunpyeMocTb KoMno3uuumn otobpaxeHnin. Teopema
00 OTKpbITOCTU 0Opasa OTKPbLITOIO MHOXECTBa B Criyyae
HenpepbIBHO onddpepeHunpyemMmoro oTobpaxeHus c
HepaBHbIM Hymno sikobnaHom. Teopema 06 ob6paTHOM
oTobpaxeHun. dopmynbl 3amMeHbl MepeMeHHbIX. [lonsapHas
3ameHa.

136. YcnoBHbIi  3kcTpemyM. MeTog  HeonpedeneHHbIX
MHOXMTEenen JlarpaHxa.

1.8

Yucnosble pAObI

137. Yucnoson pag. Cxogmmoctb. Cymma HeckoHeuqHOo
ybbiBaoLwen reomeTpudeckon nporpeccuun. Kputepuin Kowum
CXOOQMMOCTM YNCNOBOro psaaa.

138. CneactBua u3 kputepuss Kowmn cxoauMMOCTU YMCIOBOrO
pspa. Heobxogumoe ycnosue cxogumocTu. [[apMOHMYecKui
psaa. OcTaTok YMCOBOro psiaa.

139. CxogumocTb  mnoboro  pMKCMpPOBAHHOIO  ocTaTka
cxopswerocs psga. Heobxogumoe u goctaTovHoe ycrioBue
CXOOMMOCTU B TEPMMUHAX OCTaTKa.

140. YucnoBble psgbl € HeOTpUUATENbHLIMK - YIlEHaAMM.
Heobxogumoe 1 goctatodHoe  yCcnoBuMe  CXOOUMOCTW.
UHTerpanbHbin  npusHak  Kowun-MaknopeHa  cxoguMMmocTwu
YMCOBOrO psga C  HeoTpuUuaTenbHbIMU  YNeHaMmu.
OB606LLEeHHbIV rapMOHMYECKUIA pAa.

141. lNpusHakn cpaBHEHMS CXOAMMOCTW 4YUCIIOBOro psiga C
HeoTpuUaTENbHLIMA 4YfeHamMn B dOpMe HepaBeHCTB U B
npegenbHon  dopMe. YacTHble Npu3HakMm  CpaBHEHUSA
(cpaBHeHMe ¢ 0606LLEHHBIM FTAPMOHNYECKM PSIAOM).

142. YucnoBble psgbl € HeOTpUUATENbHLIMK - YIlEHaMM.
Heobxogumoe n goctatoyHoe ycroBue cxoammocTu. MNpusHak
HNanambepa CXOAMMOCTH YMCMOBOIo psga c
NONOXUTENbHbIMK  YNeHamMn B (OpMe HepaBeHCTB U B
npepensHon copme. [MpusHakm Paabe u [aycca (6e3s
JoKasaTenbCcTBa).

143. YucnoBble psagbl € HeOTpUUATENbHLIMK - YNEeHaMMU.
Heobxogumoe n gocratoyHoe ycrnosue cxogmmocTu. [NpusHak
Kowun cxoaMmoCcTM 4MCROBOro psaa € HeoTpuuaTernbHbIMU
yneHamu B (OPME HepaBeHCTB W B npeaensHon dopme.
MpusHakn Paabe n Naycca (6e3 gokasaTenbcrea).

144. TpeobpasoBaHne Abens. lNMpuaHakn Oupuxne n Abens
CXOOMMOCTM 3HaKornepeMeHHbIX psagoB. [MpusHak JlenbHuua
CXOOUMOCTM 3HaKo4epeayLwerocs psaa.

145. JlnnehHoe CBOWCTBO cxoasaLwmxca pSOoB.
CoueTaTenbHoe CBOWCTBO cxopsiierocs psaa
(cymmupoBaHue naykamm).

146. ABconioTHO cxofswmnecs 4yucnoBble psabl. Teopema o
nepecTaHOBKe YreHoB abCcomnoTHO CXOAsLEerocs psaa.

147. Teopema 0O nepemMHOXeHUM abCOoMTHO CXOAALUMXCS
pSaoB.

148. Teopema PumaHa O nepecTaHOBKE YSIEHOB YCITOBHO
cxogsiuierocs psiga.

JYMK
«MaTtemaTtunye
CKun  aHanus
(nexT. 3.JlL
LWnwikunHa)»

https://edu.vs

u.ru/course/vie

w.php?id=116
03)




1.9

DyHKLMOHaNbHbIE

149. ToToueyHas " paBHOMepHas cxogumocTtb | AYMK
nocnegoBaTenbHOC g N
™ " (byHKUMOHanNbHbIX nocrnegosaTenibHocTen 1 pagoB. Kputepuin | «MatemaTtude
Kowwn paBHOMEpHOM cxogmmocTu. Heobxogumoe ycnoeue | CKMA  aHanms
PYHKLMOHaNbHbIE o N
psibl paBHOMEPHOW CXOAUMOCTU PYHKUMOHANbLHOro paaa. Kputepuii | (nekT. 3.J.
paBHOMEPHOW  CXOAMMOCTM  YHKUMOHanbHoro psaa B | WuwuknHa)»
TepMuHax ocTtaTka. MaxopaHTHbIn npusHak BemepwTtpacca | (https:/edu.vs
paBHOMEpPHON CXOOMMOCTU dYHKUMOHaANbHbLIX | U.ru/course/vie
nocrnegoBaTenbHOCTEN 1 PSO0B. w.php?id=116
_ 03
150. lNpwusHak Oupnxne paBHOMEpPHOM CX0ANMOCTHN 03)
dyHKUMOHanbHoro psaa. lNpusHak Abens.
151. MNoyneHHbIN nepexod Kk npegeny @YHKUUOHANBHOM
nocrnegoBaTenbHOCTH n YHKLMOHaNbHOro psaa.
HenpepbIBHOCTb CyMMBbI paBHOMEPHO cxogsierocs
(PYHKUMOHaANbHOrO  psifa, COCTOSALEro W3 HemnpepbiBHbIX
dyHkuun. Teopema OuHu.
152. lNo4yneHHoe WHTerpupoBaHue PYHKUMOHANbHbIX
nocnenoBaTenbHOCTEN U PAOOB.
153. lNouneHHoe AnddepeHunpoBaHne dYHKLNOHAMNBHbIX
nocnenoBaTenbHOCTEN U PAOOB.
1.10 | CteneHHble paabl
154. OnpepeneHve cTeneHHoro psga. Teopema Kowwm- | QYMK
Apamapa. «MaremaTtnye
CKMMW  aHanus
155. Teopema 0 paguyce CXOOMMOCTM CTEMEHHbIX PSAOOB, (nekT 301
NOJSTy4YEHHbIX NOYsIEHHbIM O depeHLmpoBaHmem " LUVILLH.(VIHa)». '
WHTErpMpoBaHuem cteneHHoro psga. Cneacrtsue.
pup pAA A (https:/edu.vs
156. BewecTtBeHHO aHanuTuyeckne yHKUMK. | u.ru/course/vie
EOMHCTBEHHOCTb  pasnoXeHust B cTeneHHowW psaa.  Pag | w.php?id=116
Tennopa. Mpumep  GeckoHeyHo  auddpepeHumnpyemoit | 03)
HeaHanuTUYeckom PyHKLMK.
157. HeobxoomMmoe u JoCTaTOMHOE YCMNOBME PasnoXuUMOCTU
YHKUMN B CTEMEHHOW psig B TEPMUHAX OCTATOYHOro uYrieHa
¢dopmynbl Tennopa. [octaTouyHoe ycrnoBue pasnoXmmocTu
(PYHKLNKN B CTENEHHOWN pA4.
158. PasnoxeHne B pag Tewnopa  nokasaTenbHOW,
TPUrOHOMETPUYECKUX (PYHKLUA.
159. PasnunyHble hopMbl OCTATOYHOIO YrieHa (MHTerpanbHasi
dopma, dhopma Jlarparxa, opma Kown).
160. BvHOMMWanbHbIV pAAa.
161. PasnoxeHne QyHKUMA B CTeNeHHble psfbl MeTogamu
noacTaHOBKM, MOYNEHHOrO anddepeHunpoBaHus n
WHTErpupoBaHus. PasnoxeHue B pag Tennopa
norapudmMmyeckon yHkUun. PasnoxeHune B CTENEHHOW psf
runepbonnyecknx MyHKUMI, PyHKUMK arclg x.
1.11 | KpuBonuHerHbie
MHTErpasI 162. HenpepbiBHasi kpvBas B €BKNWAOBOM MpocTpaHcTBe, | AYMK
napameTp KpuBoin. HenpepbiBHO anddepeHumpyemas kpusas. | «MatemaTtnye
KpaTHble ¥n npocTble TOYKU KpuBon. [lpocTad kpuBas. | CKMM  aHanu3
Honyctumble npeobpasoBaHus napameTtpa. OpwueHTaums | (nekT. o.J1.
KpmBon. CymmMa KpUBbIX. WnwknHa)»
. (https://edu.vs
163. KacarenbHas K KPVBOM. Ocobble TOYKM

onddepeHumpyemMon KpuBoK. [TNagkasa Kpmeasi.

164. AHanor Teopemsbl JlarpaHxa O KOHEeYHbIX npupaLLeHusax
Ons BeKTop-yHKUUK.

165. lMoHaATMe  ANUHLI ayrm KpUBOW. Teopema 0
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CAPSMIIIEMOCTU HenpepbiBHO AnddepeHLnpyemMon Kpneom u
OLEHKax AJTMHbI KPUBOW.

166. Teopema O NepeMeHHOW AnNvHe  Oyru
HenpepbIBHO AnddepeHumnpyemon kpmuson. CneacTaus.

Kpusom

167. Teopema O COPSAMISEMOCTM W BbIYUCIEHUN ONUHBI
rmagkon KpuBoW. BblunmcneHne [OnvHbl  KyCOYHO-rnagKom
KpvBOWN.

168. KpuBonuHenHble nHTerpansl
n cdopmyna ans
poaa.

169. KpuBonuHenHble nHTerpansl 2-ro poga. OnpepeneHve

n cdopmyna ans BbluMcrieHus. CBOMCTBA WHTerpanoB 2-ro
poaa.

170. CBsi3b MexXaOy KPUBONMHEWHLIMW MHTerpanamu 1-ro n 2-
ro poga.

1-ro poga. OnpegeneHune
BbluMcneHus. CeonctBa wHTerpanoB 1-ro

112 Mepa 171. Keagpupyemble MHOXeCTBa Ha nnockoctn. MHoxecTBa IYMK
>KopaoaHa. : PPy - : «MaTtemaTunye
nnowaau Hynb. Kputepun KBAZAPUPYEMOCTU. | oo s
KBagpupyemMocTb uUrypbl, rpaHula KOTOpOW COCTOMT U3 (next. 3.1
HOWM MW HECKOJSTbKNX CIPAMITAEMbIX KPUBbIX Y
0fHO €cKo cnp e p WnwkuHa) »
172. Mapannenenunen. Mepa napannenenvnega. BepxHas u | (https://edu.vs
HWKHAS Mepbl YKopaaHa MHoxectsa B R" . MamepumocTb | U.ru/course/vie
MHOXecTBa. Mepa XopgaHa. CsoitictBa Mepbl >KopaaHa. | w.php?id=116
MHoXecTBa Mepbl Hyrb. 03)
1.13 | Kpathbie 173. OnpepeneHve kpaTtHOro wuHTerpana PwumaHa no OYMK
WHTerpansl j pea P P «MaTtemaTtunye
napannenenunegy U Ha M3MEPVMOM MHOxecTBe. [lpunsHakm KV aHANN3
WHTErpmpyemMocTu pyHKLMIA U CBONCTBA KpaTHOro MHTerpana. (nekT. 3.J1
174. CBefoeHne KpaTHOrO MHTerpana kK noBTopHomy (c | LUvwikunna)»
AoKasaTenbCTBOM AN ABONHOro nHTerpana). (https://edu.vs
u.ru/course/vie
175. ®opmyna NpuHa. W.ohp?id=116
176. YcnoBusi HE3aBUCUMOCTU KPUBOMMHENHOro HTerpana ot | 03)
nyTM  WHTerpupoBaHust  (cpopmynupoBka  Teopembl U
[0Ka3aTenNbCTBO 3KBUBANEHTHOCTU NEPBLIX TPEX YCIOBUN).
177. YcnoBusi HE3aBUCUMOCTU KPUBOSTMHEHOIO MHTEerpana ot
nyTM  uvHTerpupoBaHus  (cpopmynumpoBka  Teopembl U
A0Ka3aTenbCTBO 3KBUBANEHTHOCTM YCNOBUS 4 NEPBbIM TPEM).
178. CeolicTBa OMEKTUBHbIX HenpepbIBHO
anddepeHunpyemMbix oTobOpakeHun ¢ Heobpaljalwmmcs B
Hynb skobuaHoMm. [lpeobpa3oBaHue TrMagkUX KpUBbIX W
KOHTYPOB. KpvBonuHeliHble koopauHaTtel. Popmyna ans
nnowaan obpasa obnacTu.
179. 3amena nepemMeHHbIX B KpaTHOM WHTerpane
(DokasaTenbCTBO ANs ABOMHOMO MHTErpana).
180. 3ameHa  nepeMeHHbIX B  KpaTHOM WHTerpane
(dbopmynupoBku Teopem 6e3 AokasaTenbCcTBa U obocHOBaHME
reoMeTpM4yecKkoro CMbICria MoAynss W 3Haka skobuaHa
npeobpasoBaHusi).
181. lNonsipHble, cchepurdeckume, LMIMHOpUYecKne
koopauHaThl. [prmepbl 3aMeHbl NePEMEHHBIX.
1.14 | lNoBepxHOCTHbIE o
VIHTeI'F:)aJ'IbI 182. OnemMeHTbl  TEOpUM  MOBEPXHOCTEW. Hocutenb | AYMK
MOBEPXHOCTUN, TOYKa noBepxHocTu. KoopauHaTtHble nMuHUM Ha | «MatemaTtuye
NOBEPXHOCTU. lMoHsaTMe KpaTHOW TOYKM MOBEPXHOCTWU. | CKUN  aHanus
KacatenbHass Kk koopAMHaTHbIM nuHUAM.  Ocobble TOYKM | (NEKT. 3.J.

NOBEPXHOCTW. Mmagkne NOBEPXHOCTW. KacatenbHas

LUnwkunHa)»




MAOCKOCTb K MOBEPXHOCTU, HOpMaribHbIV BEKTOP, HOpMaribHast
npsmasi.

https://edu.vs
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183. lNoBepxHOCTWN, 3agaBaemMble  HEsIBHO.  YpaBHEHWe 03)
KacaTesnlbHOW MIIOCKOCTM M HOPMarbHOro BEKTOpA.
184. lNoHaTve nnowagM nOBEPXHOCTM. dopmyna ans
BbIYMCMEHUS NNOLLAAMN NOBEPXHOCTMU.
185. OpureHTaumsa  NOBEPXHOCTH, O[HOCTOPOHHME 1
OBYCTOPOHHME MNOBEPXHOCTU. KycOYHO-rmagkme noBepXHOCTU
N NX OpueHTauus.
186. OnpepeneHMe UM CyWECTBOBaAHME  MOBEPXHOCTHbIX
uHterpanoB 1-ro u 2-ro pogos. CBOMCTBa NMOBEPXHOCTHLIX
WHTErpanoB, MpuvMepbl WX BblMUCEHMS. [1OBEPXHOCTHbIE
WHTErpanbl Kak npeAenbl WHTerpanbHbIX CymMm. WHTerpansl
MO KYCOYHO-TNagKnM MOBEPXHOCTHAM.
1.15 | OnemeHTbl Teopun OYMK
nons: 187. ToHATME BEKTOPHOro mMons. OuddepeHumpyembie «MaTemaTnue
BEKTOpHble nons. [OuBepreHuMs U poTop BEKTOPHOro MOns. .
CKUI aHanus
MoHATME O NOBEPXHOCTU YPOBHS OYHKLMKN. OpTOroHanbHOCTb (nexr. 311,
rpagmeHTa K MOBEPXHOCTU YPOBHS. LInwKMHE)»
188. ®opmyna [aycca-OcTtporpaackoro: dopmynuposka | (https://edu.vs
OCHOBHOM  TeopeMmbl, [JokasaTenbCTBO  POpMynbl  Ans | u.ru/course/vie
cneumansbHoOro knacca o6nacteit. BbipaxeHne ob6bema | w.php?id=116
obnactu 4epes MOBEPXHOCTHLIA WHTerpan. MuoromepHas | 03)
cdopmyna WHTErpupoBaHus Mo Yactam. WHTepnpeTtaums
dopmynbl Maycca-OcTporpagckoro B TepMuHax Teopumn rnonsi.
189. dopmyna Crokca.
1.16 | Wnrerparel, 190. MNoHATME wHTerpana, 3aBUCALWEro OT napamMmeTtpa OYMK
3aBucsALme oT ) ’ " | «MaTemaTtunye
CobcTBEHHbIE  MHTErpanbl, 3aBucsAWME OT nNapameTpa. _
napameTpa OuddepeHumpoBaHme nNo napameTpy. CKM aHanms
(nekt. O.J1.
191. MoHsTMEe wWHTerpana, 3aBucsAwWero oT napameTpa. | UnwiknHa)»
CobGcTBeHHble  MHTerpanbl, 3aBucswmMe oT  napametpa. | (https:/edu.vs
WHTerpupoBaHue no napameTpy. u.ru/course/vie
w.php?id=116
192. lMoHATMe wHTerpana, 3aBucsWero OT napameTpa. 03)
CobcTBEHHbIE  MHTErpanbl, 3aBucsWMEe OT napameTpa.

HenpepbIBHOCTbL MO napameTpy.

193. PaBHOMepHOe cTpemreHne yHKUMM K nNpeaenbHoN
yHKunKn. Kputepuin paBHOMEPHOW CXOAMMOCTU B TEPMUHaX
(PYHKLMOHaNbHbIX NOCNegoBaTEeNbHOCTEN.

194. HecobGcCTBEHHbIE MHTErpanbl, 3aBUCSLLME OT MapamMmeTpa.
PaBHoMepHas cxogmmocTb. Kputepuin Kowm paBHOMeEpHOW
CXOAMMOCTHU.

195. lNMpusHakn paBHOMEPHOW CXOOUMOCTU HECOBCTBEHHbIX
WHTerpanos, 3aBUCSLLUX OT NapameTpa.

196. HenpepblBHOCTb  HECOOGCTBEHHOrO  MHTerpana  no
napameTpy.

197. Teopema o} cobCcTBEHHOM WHTEerpMpoBaHun

HeCcoB6CTBEHHOrO MHTErparna, 3aBUCALLEro OT napameTpa.

198. Teopema o0 Hecob6CTBEHHOM WHTErpMpoBaHnn
HecobCTBEHHOrO MHTErpana, 3aBucsLLLEro OT napamMeTpa.

199. Teopema o auddepeHUMpyeMOCTU HECOOBCTBEHHOIO
WHTerpana no napameTpy.

200. HecobcTBeHHbIE  MapameTpuveckme
HeorpaHu4eHHbIX PYHKUUA.

MHTEerpanbl oT

201. HecobGcTBeHHbIE  WMHTErpansl oT
YHKUMIN 1 X OCHOBHbIE CBONCTBA.

HeOorpaHn4eHHbIX




+o0o

sin x

202. BbluucneHue vHTerpana J dx.
0 X
+00
_de
203. BbluncrieHne nHTerpana je X

0

204. WHTterpanbl Onnepa. [aMmma-yHKUMS M €e OCHOBHbIE
cBOMCTBA.

205. WHTterpanbl Jinepa. beTa-yHKUMA M €€ OCHOBHbIE
ceonctea. COOTHOLLUEHUE Mexay ramma- n 6eta- yHKUUSIMH
Onnepa.

1.17 | Paper Gypee. 206. OnpegeneHune psaa dypbe gna abcomoTHO ?l\ig/lfemamqe
nHTEerpmpyeMon dyHkumn. [MpegnoxeHve O CTPEMIIEHMM K KW aHaNW3
(nekt. O.J1.
HyMno Npu )/ — 0 pHTerpanos Buaa LWnwkuHa)»
https://edu.vs
b b u.ru/course/vie
. w.php?id=116
207, J‘f(x)cosyxdx’ Jf(x) sin yxdx 03)
a a
208. ot abcorntoTHO nHTerpupyemon yHkuum f(x).
209. JNlemma 06 annpokcumauuu.
210. Jlemma PumaHa.
211. Appo Oupuxne u ero ceowncTtBa. WUHTerpan [Hdupuxne.
MpuHUMn nokanusaumn. CxogumocTb psigoB dypbe ans
KyCOYHO-AnddepeHLMpyeMbIX PYHKLNNA.
212. CymmnpoBaHue pagos dypbe MeToooM cpeaHux
apnmeTUYeCKmX.
213. Caoiictea sgep denepa. Teopema 0 CXOAUMOCTU CYMM
denepa. Teopema Benepwtpacca-CtoyHa o npubnvmkeHun
HenpepbIBHOM Ha oOTpe3ke dyHKUMM anrebpandeckumm
MHOro4rieHamum.
214. TonHoTa cucTeM QYHKUUA B CMbICIieé PaBHOMEPHOro
npubnmxeHnss. Teopema O MNONHOTE TPUTOHOMETPUYECKOWN
CUCTEMbI U CUCTEMbI LIEMbLIX HEOTPULATENBHbIX CTEMNEHEN X.
MonHoTa B cMbICne CpedHero KBagpaTU4HOrO NPUONKEHUS.
lMonHoTa TPUroHOMETPUYECKON CUCTEMbI (PYHKLIMIA U CUCTEMBI
uenbiXx HeoTpuuaTesnbHbIX CTENeHen X [Ans  MHOXecTBa
HenpepbIBHbIX YHKUUNA.
215. MuHumansHoe cBoncTBO  KOadhpuumeHtoB  Dypbe.
HepaBseHcTBO beccens. PaBeHcTBO [MapceBans v crneactesus
13 Hero (criy4yam HenpepbIBHOW OYHKLUN).
216. lNouneHHoe anddepeHunpoBaHne psgoe  Pypbe.
MpeanoxeHne o nopsigke yobiBaHWs KoadduumneHToB Pypbe
npu N - oo ocratouHoe ycnosue paBHOMEpPHOM
cxogumocTu psga Pypobe.
2. [NpakTtudeckme 3aHATUS
2.1 Obuwe 1. BbickasbiBaHms. Onepaumm Hag BbicKasbiBaHusMU. | QYMK
MaTemMaTtmyeckume . o o
HOHSITYS CeowncTBa onepauni Hag BbiCKasbiBaHUsIMK (OQHO U3 cBOMCTB | «MaTematunde
’ JoKasaTb). CKMn  aHanu3
Heobxogumble Ons (nexT. 5.

N3y4yeHusi

2. onemeHTbl Teopum MHoOXecTB. Onepauum Hag




mMaTemMaTmn4ecKkoro
aHanmsa

MHOXecTBamu. CBOICTBa onepauni Hag MHOXecTBaMu (O4HO
M3 CBOWCTB [JokKa3aTb). CokpalweHHble 0003HayeHuss ans
CyMM, Npou3BeAeHni, 00beaNHEHWIA, NepeCceYeHuN.

3. OtobpaxeHusa. OyHkumn. Cropbekumsa. WHbekuus.
Buekuma. Obpas MHoxecTBa npu oTobpaxeHun. MHoxecTBO
3HavyeHun otobpaxeHus. ObpaTHoe oTobpaxeHune. CyxeHue
oTOGpaKeHus. Komnosauuus OTOGpaKeHUN. Mpadumk
oTobpaxeHus.

4, HeonpeneneHHble BblCKa3blBaHUA. KBaHTOpbI
CyllecTBOBaHWs U  BceobwHocTn. [lpaBuno  oTpuuaHus
BbICKa3blBaHUS, 3anMCaHHOrO0 C MOMOLLLI  KBAHTOPOB.
Jlornuyeckoe cnenoBaHue. Otpuuanue TNOrn4yecKoro
cnepoBaHusa. Heobxogmmoe ycnosue. [loctaTouHoe ycrioBue.
O6patHas Teopema. Heobxoammoe n gocTaTtouHOE yCrioBMe.

5. MHOXeCTBO BeLlecTBEHHbIX Yncen. AKCMoma MosHOThI
(HEeNpepbIBHOCTM) MHOXECTBa BCEX BELLECTBEHHbLIX YUCE.
MoZaynb BelecTBEHHOro Y1cna U ero reoMeTpuyecknini CMbICH.
CeoiictBa Moaynsi. WsobpaxeHue BeLLeCTBEHHbIX 4uUcen
[AOMYCTUMbIMM AEeCATUYHbIMU OpoBAMU. MPOMEXYTKM.

6. OrpaHu4eHHble N HeOorpaHW4YeHHble  MHOXecCTBa
YMCNOBOW MPSAMON. TOYHbIE rPaHU YUCIIOBbLIX MHOXECTB.
KoppekTHOCTb onpefeneHus. llepexoq K TOYHbIM rpaHsaMm B
HepaBEHCTBaXx.

7. MeTtoa matematmnyeckon nHaykuumn. dopmyna dmHoma
HbtoToHa.

8. OKBMBaNEHTHble MHo)ecTBa. CuyeTHble MHOXecTBa.
CuyeTHOCTb MHOXecTBa pauuoHarnbHbIX 4ucen. Teopema
KaHTopa O Hec4YeTHOCTM MHOXeCTBa BELUEeCTBEHHbIX YMCEN.
MHOXecTBa MOLLHOCTU KOHTUHYYM.

9. MpuHUMN  BNOXeHHbIX  OTpe3koB. Teopema O
CyLLeCcTBOBaHUM OOLIEeNn TOYKM CTArMBalOLLENCs CUCTEMbI
OTPE3KOB.

10. MpuHUMN  BNOXEHHbIX  OTpe3koB. Teopema O
€OWHCTBEHHOCTN O0OLLEA TOYKM CTSAMMBAOLLENCS CUCTEMBI
OTPE3KOB.

11. ApudmeTtnyeckoe npoctpaHctBo R" . OCHOBHble
onepauun Hag anemeHTamu apndmMeTU4ecKoro NpocTpaHcTBa
R" n ux ceoiictea. CkanspHoe npousseaeHue sektopos B R" 1
ero csonctea. Cniyyan n=1, 2,3. OtobpaxeHns R" — R™.
KoopauHaTtHble hyHKLNN.

12. CkansipHoe npousseneHne Bektopos B R" u ero
conctBa. Hopma Bektopa B R" 1 ee cBoiicTBa: HEpaBEeHCTBO
Kowwu-byHsikoBckoro-LlBapLa, OCHOBHble HepaBeHCTBa AN
HopMm. PacctosiHne mexay Toukamu B R" M ero ceoiicTea.
MeTpuueckoe npoctpaHctso R" . Otobpaxenns R" — R™.
KoopanHaTtHble hyHKLUMN.

13. CuMBOMbl “4%” 7-0”  V” PacluMpeHHas 4ucroBas
npsimas. Paclmpenue npoctpaHctea R". OKpecTHOCTM Touek B
npoctpaHctee R" © Ha uucrnosoin npsimon. OKPECTHOCTM
GEeCKOHEeYHbIX 3NEeMEHTOB. Teopema o] BNOXEHUU
okpecTHocTen. CBOMCTBO OTAENUMOCTM No Xaycaopdy.

14, Buabl ToueKk MU MHOXecTB B npoctpaHctee R".
BHyTpeHHsin Toyka MHoxecTBa. OTKpbITble MHOXECTBa.
MpepenbHas Tovka MHOXECTBA., 3aMKHYTOE MHOXECTBO.
M3onvpoBaHHas To4Yka MHOXECTBa.

WnwknHa)»
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u.ru/course/vie
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2.2

Mpepen 7]
HenpepbIBHOCTb
dyHKUNI "

15. I'Ipep,en 0To6pa>|<eHm;|, onpeneneHHoro Ha MHoXxecTtee
MEeTPUYECKOro npocTtpaHcTBa CO 3Ha4YeHNAMN B METPUYECKOM

JYMK
«MaremaTtnye




oTOBpaKEeHUN.
Mpenen
nocnegoBaTenbHOC
TW TOYEK.

npoctpaHcTBe (onpegeneHne no Kowwn). HenpepbiBHblE
otobpaxeHuss B Touke. MNpepen otobpaxenmn R" — R™
KoHeuHble 1 BeckoHeuHble npeaensbl. MNpeaen no MHOXeCTBY.
OrpaHuyeHHocTbL oto6paxeHus R" — R", umerowero
KOHEeYHbIN npegen B TOYKe, B OKPECTHOCTU 3TOM TOUKM.

16. Mpenen otobpaxeHus, onpeaeneHHoro Ha MHOXeCcTBe
METPUYECKOro MPOCTPaHCTBa CO 3HAYEHUSIMU B METPUYECKOM
npocTpaHcTBe (onpeaeneHue no Kowwn n ero reometpuyeckas
TpakToBKka). HenpepbiBHble oTOBpaxeHus B Touke. [lpenen
otobpaxeHnin R" — R™. KoHeuHble 1 6eckoHeuHble npeaernsb..
Mpenen no mHoXecTBY. EQMHCTBEHHOCTL Npegena.

17. Mpeaen otobpaxeHus, onpeaeneHHoro Ha MHOXeCTBe
METPUYECKOro MPOCTPAHCTBA CO 3HAYEHUAMU B METPUYECKOM
npocTtpaHcTBe (onpegeneHve no Kowwu n ero reometpuyeckas
TpakToBKka). HenpepbiBHble oTOBpaxeHus B Touke. [lpenen
otobpaxeHnin R" — R™. KoHeuHble 1 6eckoHeuHble npeaernsb..
Mpepen Nno  MHOXECTBY. Kputepum npepena v
HemnpepbIBHOCTYU oTobpaxkeHun B TepMMHHaXx
KOOPAMHATHbIX (PYHKLMNA.

18. BeckoHeyHo Mmarnble B Touke dyHkumm R" — R.
CBs3b MNOHATMS OEeCKOHEeYHO MarnoW B Touke QYHKUUMU C
noHATUEM npegena yHKUMM B 3TON Touke. ApucpmeTndeckune
cBoncTBa 6GECKOHEYHO Manbix B Touke cyHkuun R" — R.
BeckoHeuHo Manble otobpaxeHus R" — R™.

19. Mpenen otobpaxeHus, onpeaeneHHOro Ha MHOXeCTBe
METPUYECKOro MPOCTPAHCTBA CO 3HAYEHUAMU B METPUYECKOM
npocTpaHcTBe (onpeaeneHue no Kowwn n ero reometpuyeckas
TpakToBKka). HenpepbiBHble oTOBpaxeHus B Touke. [lpenen
otobpaxeHnin R" — R™. KoHeuHble 1 6eckoHeyHble npeaernsb..
Mpegen no MHoxecTBy. ApudmeTnyeckue CBOWUCTBa
npeaenos oto6paxenun R" — R™ u dynkuun R" — R.

MoHaTne HeonpeaeneHHocTen " packpbITUA
HeonpeaeneHHOCTEN.
20. HenpepbIBHOCTL MOCTOAHHOMW (OYHKUMM U PYHKLMMK

y = x . HenpepbIBHOCTb CTEMEHHON (PYHKLUUN C HaTyparbHbIM
nokasarenem. MHorouneH. HenpepbIBHOCTb MHOIOYSIEHOB.
PauuoHanbHas yHKuMsa. HenpepbiBHOCTL  paumoHanbHbIX
dyHKUMN B TOYkax obnactn onpeaeneHusi. BbluucneHue
npeaenoB paumoHanbHbIX (OYHKLUMA OOHOW BeLLeCTBEHHOW
nepemMeHHO.

21. Teopema o0 nepexoae k npeaeny B HepaBeHCTBaXx.

22. Teopema O nMPOMEXYTOYHOM YHKUMM (O ABYX
MUIMLMOHEepax).

23. MNocnepoBaTenbHOCTU ToYek B METPUYECKOM
npoctpaHcTBe. [loHATME npegena nocrneaoBaTeNIbHOCTMW.
"eomeTpuyeckmi CMbICH onpegeneHus npegena
nocnegosaTtenbHocTh. MNMocnegosaTenbHocTn Tovek B R” kak
otobpaxeHns N — R". Yucnoeasi nocrnenosaTenbHOCTb.
BeckoHeyHble npegensol. KoopanHaTtHble
nocnegosatenbHocTM. CBoWCTBa  NoOcnegoBaTeslbHOCTERN,
BbITEKAKOLLME n3 obuimx CBOWCTB oTobpaxeHnn
(apudmeTUHeckMe cBOMCTBA Npeaenos, Nnepexoq K npeaeny B
HepaBeHCTBax, €OWHCTBEHHOCTb npenaena, orpaHUYeHHOCTb
cxopsiencs nocrenoBaTenbHOCTMH, CBsI3b NOHATUSA
OEecKOHeYHO Manon nocrneaoBaTeNnbHOCTM C  MOHATUEM
npegena nocreaoBaTeNbHOCTH). Kputepui npegena
nocnenosaTtenbHOCTV Touek B R” B TepMUHaX KOOPAMHATHBIX
nocrneaoBaTeNibHOCTEN. MpepenbHass ToO4YKa MHOXecCTBa
(onpepeneHne n KpUTEpUn ¢ 4OKA3aTENLCTBOM).

CKMMW  aHanus
(nekT. o.J1.
WnwknHa)»
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24, CyllecTBOBaHME KOHEYHOro npegena orpaHuyYeHHoM
MOHOTOHHOW YMCIIOBOW NocnenoBaTeNbHOCTU.

25. CyuwiectBoBaHue ©eckoHeYHoro npegena
HeorpaHN4YeHHON MOHOTOHHOW 4McnoBom
nocnenoBaTeslbHOCTHU.

26. Yucno e. Onpepenexne n KOPPEKTHOCTb
onpeneneHus.

27. MognocnenoBaTenbHOCTb. Teopema BbonbuaHo-
BenepuwTpacca ans OrpaHNYeHHbIX 4YNCIOBbIX
nocrneaoBaTeNibHOCTEN.

28. MNoanocnegoBaTenbHOCTb. Teopema BonbuaHo-
BenepwTpacca Ana orpaHUYeHHbIX MocnenoBaTensHOCTEN
TOMEK B MPOCTpaHCTBE R". Teopema BonbLaHo-

BeneplwTpacca B TepMmHax npegenbHbIX TOYEK.

29. MopnocnenoBaTenbHOCTb. Teopema BonbLaHo-
Benepwitpacca ans nocrnenoBaTenbHOCTENW B pacLUMpeHHOM
dopmMynmnpoBke.

30. dyHaameHTaneHble nocnegoBaTenbHoCcTU. Kputepuia
KoLum cxoaMmMocTy YMcnoBon nocnenoBaTenbHOCTU.

31. dyHaameHTaneHble nocnegoBaTenbHOCTU. Kputepuia
Kowun CXOAUMOCTU rnocnegoBaTenbHOCTEN TOYeK B
npoctpaHctee R".

32. YacTuuHble npegensl nocnefoBatenbHOCTU. Teopema
bonbuaHo-Belepwtpacca B TepMMHaxX 4YaCTUYHbIX Npeaesnos.
lMepBoe onpegeneHne BEpXHEro W HWKHEro npeaenos
YMCNOBOW MocredoBaTenbHOCTU. TeopemMa O KOPPEKTHOCTU
nepBoOro onpegeneHunsi. OKBUBANEHTHOCTb NEPBOr0 U BTOPOro
onpeaeneHu (6es gokasaTenscTea).

33. MepBoe, BTOpoe onpeneneHus BEPXHEro U HWXHero
npenenoB YMCNOBOW NocrefoBaTeNbHOCTU. OKBUBANEHTHOCTb
NnepBOro U BTOPOro onpeaeneHuin.

34. MepBoe, BTOpoe onpefeneHus BEPXHEro U HWMXKHEro
npenenoB YMCNOBOW NocregoBaTeNnbHOCTU. OKBUBANEHTHOCTb
nepBoro M BTOPOro onpegeneHun (6e3 pokasaTenbcTBa).
Heobxogumoe 1 gocTaTtovyHoe YCnoBMEe CXOAMMOCTU YNCITOBOW
nocrnegoBaTenbHOCTM B  TEPMUHAX BEPXHEr0 W HWDKHEro
npenernos.

35. OnpepneneHne [enHe npegena @YHKUMM B TOYKe.
OkBuBaneHTHOCTb onpefeneHun Kowwn u [leriHe npepena
YHKLUMM B TOYKE.

36. Mpenoenbl yHKUMM B TOYKEe MO MOAMHOXECTBaMm, Mo
HanpasneHuam. [lpumep yHKUMN, WMeowWwen npedensl B
TOYKE NO BCEM HanpaBIiEHMsIM, HO HE UMElLEN npegena B
3TOWN TOYKe.

37. OAHOCTOPOHHME npegenol dyHKL MK ogHowm
BELLECTBEHHOW nepemeHHon. Onpegenenuna Kowwn un leinHe
OAHOCTOPOHHMX MpefesnioB (PyHKUUMM OOHOW NepemMeHHOn B
Touyke. Heobxoamnmoe 1 goctatoyHoe yCroBme CyLeCcTBOBaHMWS
npegena yHKUMN OAHOW MEepeMeHHOW B TOYke B TepMUHax
O[HOCTOPOHHUX Npeaeros.

38. OnpepeneHna  Kowm wu [enHe HenpepbiBHOCTU
oToGpaxeHua n yHKUMM B Toyke. Criyyanm U30NUMPOBaHHOWN
TOYKM U nNpefenbHOW ToYkM obnactu onpegeneHns OyHKLMK.
OAHOCTOPOHHASA HenpepbIBHOCTb PyHKUUN ofHOM
nepemeHHon. OrpaHM4YeHHOCTb  HEMpPEepbIBHOM  (PYHKLMW.
HenpepbiBHas kpusas B npocTpaHcTee R




39. Teopema 0 COXpaHEHMM 3HaKa HEMNpPEpbLIBHOW B TOYKE
(PYHKLMN B OKPECTHOCTM 3TON TOYKN.

40. Mpeaen n HenpepbIBHOCTb CyNnepnosnumm QYHKLNNA.
41, HenpepbIBHOCTb TPUrOHOMETPUYECKUX (PYHKLINIA.

42. MepBbIi 3amevaTenbHbl Npegen. Cneacreus.

43. MepBast Teopema BeliepwiTpacca o HeNnpepbIBHOW Ha

orpaHn4eHHOM 3aMKHYTOM MHOXeCTBe (*)yHKLI,I/II/I.

44. BTopas Teopema Beliepwitpacca o HenpepbiBHOW Ha
OrpaHN4YEHHOM 3aMKHYTOM MHOXeCTBE DYHKLINN.

45, O6o6weHne TeopeM BenepwTpacca Ha cnydan
otobpaxeHuin R" — R™.

46. Teopema  bonbuaHo-Kowm 0 NpOMEXYTOYHOM
3HaYEeHUM HENpepbIBHOM Ha OTpe3ke ((yHKUUM OAHOM
nepemMeHHOMN.

47. Teopema  bBonbuaHo-Kowmn 0  NpOMEXYTOYHOM
3HaYeHWW HenpepbiBHON PYHKLUN HECKONBKNX NEPEMEHHbIX.

48. CnepctBua  u3  Teopembl  bonbuaHo-Kown o
NPOMEXYTOYHOM  3HAYeHWW HEMpepbIBHOM Ha  OTpeske
dyHKUUN OOHON NepeMeHHON.

49. MOHOTOHHbIE OYHKUMWM OOHOW nepemeHHoW. Teopema
O npeaesniax MOHOTOHHOM OYHKLMN.

50. Toykn paspbiBa GYHKUMM  OOHOW  MepemMeHHOMN.
Knaccudmkaums Toyek paspbiBa. Xapaktep paspbiBOB
MOHOTOHHOW (PyHKUMM (CreacTBue M3 TeopeMbl O npegenax
MOHOTOHHOM OYHKLUN).

51. TeopemMa O HenpepbIBHOCTU MOHOTOHHOW (OYyHKLMMK
OZIHOM NepeMEHHOM .

52. Teopema O cCywecTtBoBaHMM W  MOHOTOHHOCTU
obpaTHOM YHKUMM Yy  MOHOTOHHOW HENpepbIBHOW  Ha
NPoMeXyTKe PYHKLMN OOQHON NEPEMEHHOMN .

53. CteneHHaa  pyHKUMA  OOHOW  MEepeMeHHoMm C
pauMoHanbHbIM rnokasarernem. HenpepbIBHOCTB npw
pas3nu4yHbIX NoKasaTensx.

54, MokasaTtenbHas YHKUMA OOHOW MNEepemMeHHOW C
pauuoHarnbHbIM MoKa3atenem. TeopemMa O HenpepbIBHOCTU
nokasaTenbHOW (YHKLMU C paunoHanbHbIM MOKa3aTenem B
Touke x=0.

55. OnpepneneHne nokasaTenbHOW  (PyHKUMM  OAOHOW
nepemMeHHOM C BeLlecTBEHHbIM Mnokasatenem. KoppekTHOCTb
onpeneneHusa (opmynupoBka TeopeMbl M [oKa3aTenbCTBO

CyLLEeCTBOBaHMS npegena nocneaoBaTenbHOCTU
{a"}, x UQ, koeoa limx =x, xUR
).

56. OnpepneneHne  nokasaTenbHOW  (PyHKUMM  OOHOWM

nepemMeHHOM C BellecTBEeHHbIM MnokasatenemM. KoppekTHOCTb
onpegenenuns (popmynmpoBka TeEOpeMbl M [AoKa3aTenbCTBO
He3aBMCHMMOCTH npegena

{a”}, x UQ, koz0a limx =X or susa

n-o

rnocneaoBaTenbHOCTY {Xn }).

57. CsoricTtBa nokasaTteribHOMN PyHKUUN OAHOM
nepeMeHHon  (nepeuvcnutb  BCe, fokasatb  copmyny




a'a®*=a"", x,x,UR).

58. CsolictBa nokasaTteribHOMN PyHKUUN OAHOM
nepeMeHHoOn  (nepevvcnutb BCe, [oKasaTb  CBOWCTBO
MOHOTOHHOCTM Ha YNCITOBOW MPSIMOMA).

59. CsolicTBa nokasaTesibHOMN PYHKUUN ofHoM
nepemMeHHon (nepeyncnnTb Bce, JoKa3aTb HEMPEPbLIBHOCTb Ha
YMCITOBOW NPSIMOW).

60. CsoricTtBa nokasaTteribHOMN PyHKUUN OAHOM
nepeMeHHon (nepeuvcnutb BCe, fokasatb opmyny

(a")* =a", x,x,UR).

61. CsolicTBa nokasaTesibHOMN PYHKUUN ofHoM
nepemeHHon. [lepeyncnutb BCe, [fokasaTb OpMynbI
lima® =+ (a>1), lima" =0(a>1),

X - +oo

lima*=0(0<a<1), lima*=+wo(0<a<l).
62. Jlorapudmmyeckass pyHKUMA OOHOM NEepeMeHHOWN.
nepbonuyeckne  dyHkumn.  CTeneHHas  yHKUMA C
BELLECTBEHHbIM  nokasatenem. [lokasaTenbHO-CTeNeHHas
dyHKUUSA. OcCHOBHbIE anemMeHTapHble dyHKUUK.
onemeHTapHble dyHKUMK. Teopema O HENPepbLIBHOCTH
anemMeHTapHbIX (PYHKLMNA.

63. BTopoi 3amevaTenbHbIN Npeaen.

64. Cnepcteusas 13 copMynbl BTOPOro 3amevyaTeribHOro
npegena. AcumnToTuyeckme opMmynbl NS nokasaTenbHOWn,
norapndMmMYECcKon, CTENEHHOW U runepoonuieckmx yHKLMA
OAHOWN NepeMeHHOMN.

65. Kputepuin Kowm cyuwiecTBoBaHUS KOHEYHOro npegena
PYHKUUKN B TOYUKE.

66. PaBHomepHast HenpepbIBHOCTb YHKLMM Ha
MHOXecCTBe. Teopema KaHTopa o] paBHOMEPHOW

HenpepbIBHOCTU.

67. CpaBHeHue dyHkuun. Cumson O. PyHKuMM OAHOro
nopsigka npu X— X,

68. CumBon 0O B cpaBHeHMM noBefeHus yHKuun. [1Ba
onpegeneHnss cooTHoweHus a(x)= O(B(x)) npn x—x,. Wx
3KBMBANEHTHOCTb Npu B(X)#0 X#Xo.

69. OKBMBanNeHTHble B Touke yHKuun. Kputepwun
COOTHOLLEeHMUsA a(x)~B(x) npn x—x,, B(x)#0 npn x#x,. [NaBHas
YacTb PyHKUMK. [TOHATUE acMMNTOTUYECKON POPMYIIbI.

2.3

OudpepeHuymnansH
oe ncumncreHne
PyHKUUN oaHoMn
BELLLECTBEHHON
nepemMeHHom

70. OndcepeHumnpyemoctb PyHKLUN OofHOM
BELLEeCTBEHHOM MepeMeHHoOn B Toyke. HenpepbiBHOCTb
andpdepeHuupyemon cyHkuun. OuddepeHumnan dyHKUUN B
TOUKe.

71. MpousBogHas  yHKUMM  OOHOM  BeLLECTBEHHOM
nepeMeHHoOn B Touke. Heobxoammoe n goctaTtodHoe YCroBus
ondpdepeHumpyeMocTn  YHKUMM  OOHOW  BeLLEeCTBEHHOW
nepemMmeHHOoMN B TOYKe. dopmyna, BblpaxaroLiasi
onddepeHuman QyHKLMM OOHON BELLECTBEHHOW NepeMeHHOM
B TOYKke 4Yepe3 ee npousBogHyw. [OuddepeHuman
He3aBUCMMOW nepemeHHon. OOHOCTOPOHHME NPOM3BOAHbBIE.
KpuTepuii cyliecTBOBaHMS MNPOU3BOOHOM (OYHKUMW OOHOWN
BELLEeCTBEHHOM MEepeMeHHOW B TOYKe B  TepMuHax
OAHOCTOPOHHUX NPOUN3BOLHbIX.

72. "eomeTpuryecknin CcMbICh andpdpepeHymnana 4

JYMK
«MaTtemaTtunye
ckun  aHanus
(nexT. 3.JlL
LWnwikunHa)»
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NPoOn3BOAHON PYHKLMM OOHOWN BELLECTBEHHOW MepemMeHHON B
Toyke. KacatenbHas K rpadmky dyHKUMM B TOYKe.
OaHOCTOpPOHHUE KacaTenbHble. BepTukanbHble KacaTenbHble.

73. MpousBoaHble " anddpepeHuymnansl CYyMMbI,
npousBefeHns, 4YacTHOro AuddepeHumpyemMbiX B TOYke
dYHKUMI (OoKasaTb TONbKO YTBEPXOEHME O NPOM3BOAHON
CYMMbl 1 NPOU3BEAEHNS).

74. MponsBogHble " onddepeHumansl CYyMMbI,
npovsBefeHnsa, 4acTtHoro audepeHumpyeMbiXx B TOYKe
YHKUMIN OAHOM BELIECTBEHHOW MNepeMeHHOn (gokasaTtb
TONbKO YTBEPXKAEHME O MPOM3BOAHOWN YACTHOrO).

75. MponssogHas obpaTHoMn OYHKLNK oaHON
BELLLECTBEHHON NepeMeHHOMN.

76. MponssogHas CINOXXHOMN dyHKLNN ogHoun
BELLEeCTBEHHOW nepeMeHHOW. WHBapumaHTHOCTbL  OpMbI
nepsoro audgdepeHuyunana.

77. Tabnuua NPON3BOAHbLIX dyHKUNIA OofHOM
BELLEeCTBEHHOW MNepeMeHHON (nepedncnutb Bce (OpMYynbl,
aokasatb  opMynbl  ANS  NPOM3BOAHLIX  NoKasaTenbHOW,
norapumMmyeckon yHKUNiA).

78. Tabnuua NPON3BOOHbIX dyHKUMIA ogHomn
BELLECTBEHHOM MepeMeHHON (nepedncnuTtb Bce OpPMYyIbl,
AokasaTtb opMyrbl AN NPOU3BOAHBIX TPUFOHOMETPUYECKUX
dyHKUMR).

79. Tabnuua NPON3BOOHbIX dyHKUMIA ogHomn
BELLECTBEHHOM MepeMeHHON (nepedncnutb Bce OpPMYyIbl,
Jokasatb  cdopMynbl NS NPOM3BOAHbLIX  OOpaTHbIX
TPUFOHOMETPUYECKNX (DYHKLIMN).

80. Jlorapucdmmyeckass npousBogHas QYHKUUKM  OOHOWN
BeLLEeCTBEHHOM nepemMeHHOMN. Tabnuua NPOU3BOAHbIX
(nepeuncnute BCe opMynbl, [AokasaTb opmyny And
NpPOn3BOaHON CTeNeHHOoM dyHKUUN). MpoussogHas
nokasaTenbHO-CTEMNEHHOWN (PYHKLUMN.

81. lMpon3BoaHbIE BBICIUMX MOPSAKOB  (OYHKUMA OAHOM
BELLECTBEHHOW nepeMeHHon. Tabnuua NpomM3BOOHbIX BbICLLMX
NnopsiAkoB (nepeynmcnntb Bce OopMyrbl, okasaTb chopmyny
ans NPON3BOAHbIX BbICLUNX nopsiaKoB dyHKUMNA

y=a, y=x’)

82. Mpon3BogHbIE BBICIUMX MOPSAKOB OYHKUMA  OAHOM
BELLECTBEHHOW nepeMeHHon. Tabnuua NponsBOOHbIX BbICLLMX
nopsiakoB (nepeymcnnte Bce OopMyrbl, okasaTb chopmyny

AN NPOVN3BOAHbBIX BLICLLMX MOPAAKOB PyHKUMK Y = SInx).

83. Mpon3BoaHbIE BbLICLUMX MOPSAKOB YHKUWA OAHOM
BELLLECTBEHHOWN nepemeHHon. Tabnuua npon3BOAHbLIX BbICLUNX
nopsiikoB (nepeyncnntb Bce OopMynbl, okasaTb opmyny
AN NPON3BOAHbBIX BbICLUMX NOPSAAKOB PyHKUMM Y = COSX).

84. Mpon3BoaHbIE BBICIUMX MOPSAKOB OYHKUMA OAHOM
BELLLECTBEHHOWN nepemeHHon. Tabnnua npon3BOAHbLIX BbICLUNX
nopsiAkoB (nepeyncnntb Bce opMynbl, okasaTb opmyny

[Nsi NPOM3BOHbIX BbICLIMX MOPSAKOB MYHKUMM Y = Inx).
85. [MponssBogHble BbICWUMX MOPSAKOB CYMMbl (OYHKLMIA
O1HOM BeLLEeCTBEHHON NepeMeHHOMN.

86. Mpon3BogHbIE  BBICWUMX MOPSAKOB  MPOM3BEOEHUS]
YHKUMN OAHOM BELIEeCTBEHHOW nepemMeHHon. dopmyna




JNlenbHnuya.

87. OuddepeHumansl BbICLWNX NOPSAKOB OYHKLUNA OQHOMN
BELLECTBEHHOM nepeMeHHon. dopmyna Ans BbIYUCIIEHNS.
OTcyTcTBME MHBapuaHTHOCTM opMbl Yy AnddepeHunanos
BbiCLUMX nopsaakoB. [OuddepeHumansl BbICWIMX NOPSOKOB
CYMMbl W npousBeaeHus QyHKLMA OOHOM BeLLeCTBEHHOW
nepemMeHHON.

88. JlokanbHble 3KCTPEMYMbI dDYHKUMIA ofHoWn
BELLLECTBEHHOM nepemMeHHoNn. Teopema depma o]
Heob6XxoaMMOM yCnoBum rfiokanbsHoro 3KCTpEMyMa.
KpuTuyeckme Touku.

89. Teopema Ponns.

90. Teopema JlarpaHxa 0 KOHEYHbIX NpUpaLLeHNsIX.

91. CnepctBuss un3 Teopembl JlarpaHxa O KOHEYHbIX
npupaLLeHnsx.

92. Teopema KoLum 0 KOHEYHbIX NpUpaLLeHUsXx.

93. PackpblTve  HeonpeneneHHocTen no  npasuny
JlonuTans.

94. MHorouneH  Tewnopa ana  (pyHKUMM  OLHOM

BellecTBeHHOW  nepemeHHon. dopmyna  Tewnopa ¢
oCTaToO4HbIM YneHoMm B oopme eaHo.

95. EovHCcTBEHHOCTL  npeacTaesneHns Tewnnopa Ansd
(OYHKUMA OOHOW BeLeCTBEHHOW MepeMeHHOon. Pasnu4yHble
crnocoObl npeactaBneHns dyHkumMm no dopmyne Tennopa.
BblaeneHne rnaBHOM 4YacTu U BblMUCIEHME NPEOESIOB.

96. dopmyna Tewnnopa ¢ ocTtaTouHbIM 4YrieHOM B ¢hopme
Jlarpawxxa u Kowm pang yHKUMA OAHOW BeLLEeCTBEHHOM
nepemMeHHOMN.

97. Kputepui HecTporom MOHOTOHHOCTH
andpdepeHuupyeMorn  Ha  npoMexytke  YHKUMU  OLHOM
BeLLeCTBEHHOW nepeMeHHOW. [locTaTtouHoe yCnoBue CTPOrow
MOHOTOHHOCTMW.

98. [ocTtatoyHoe ycnoBue 3KCTpemyma YHKLUU OOHOWN
BELLECTBEHHOWN NEpEeMEHHON B TOYKE B TEPMMHAX CMEHbI 3HaKa
NPOn3BOAHOMN.

99. [ocTtatoyHoe ycnoBue 3KCTpemyma YHKLUU OOHOWN
BELLECTBEHHONW  MepeMeHHOW, UMMewwen  npou3BogHble
BbICLLUWX MOPSIAKOB.

100. Beinyknoctb PyHKUUN ofHOM BeLLEeCTBEHHOM
nepeMeHHoOM Ha npomexyTtke. Heobxoommoe u gocTtaTtoyHoe
YCroBMe HECTPOron BbINyKNocTU AuddepeHUnpyemMon Ha
npoMexyTke  yHKUMM B TepMMHAX  MOHOTOHHOCTU
npoussogHon. Cnegcteue 06 ycrnoBuM  BbIMYKNOCTU B
TepMUHaxX BTOpPOM nNpou3BogHoW. [ocTaTovHOe Yycrosue
CTPOrow BbIMYKMOCTMU.

101. Bbinyknoctb PYHKUMUN ogHomn BeLleCTBEHHOMN
nepeMeHHON Ha npomexyTtke. HeobxogmMmoe u gocrtaTtoyHoe
YyCroBMEe HEeCTPOoron BbINyKNOCTU AnddepeHunpyemon Ha
NPoOMEXyTKe YHKLMN B TepMUHaAxX KacaTenbHOW K rpadmky
dyHKLMK.

102.  Toukn nepermba pyHKUMM (rpadhmka (PyHKLMM) OLHOM

BELLECTBEHHON  nepemeHHon. Heobxogumoe  ycnosue
nepermba. [loctatouHoe ycrosue nepernba.

103. AcnmnToThI yHKLMU oaHoMn BELLECTBEHHOMN
nepemMeHHON.




104. ®dyHKUMM  OOHOW  BELLECTBEHHOW  MEPEMEHHOW,
3agaHHble  napaMeTpuyeckn. BbluMcrieHWe NpOM3BOAHbLIX
nepeoro 1 Bbiclnx nopsakos. OcobeHHOCTU nccneoBaHus.

24 | HeonpeneneHHbix 105 MoHATHe nepBoOOpasHOM Ha NPOMEXYTKE DYHKLUN U OYMK
MHTerpan  yHKun HeOI.'I eneneHHoro METer aF;'la P Y Y «Maremarnie
OAHOM pen P ) CKUi aHanus
BeLLECTBEHHOM 106.  OcHoOBHble MeToAbl nHTerpupoBanHus | (nekr. 3.J1.
nepemMeHHom (MHTErpupoBaHue NoACTaHOBKOW U MO YaCTAM). WwuuiknHa)»
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2.5 | NHTerpmpyemocTb JYMK
' 107. MHTerpnpyemocTtb HKLUIA no Pumany.
no Pumany PVPY! GpyHKL Y- | «MatemaTtude
I | Onpenenenne onpedeneHHoOro wuHterpana PumaHa B .
PYHKUUN ofHoOMN - | CKuMi aHanus
2 TEPMMHAX WHTerpanbHbIiX cyMM PumaHa. [eomeTpuyeckuin
BELLECTBEHHOW CMbICIT UMHTerpanbHon cymmbl PumaHa. WHTerpmpyemocTb (nexr. 3.]1.
MepeMEHHON Ha YHKLNK HOCTF:)HHHOM Ha ())/T e3ke . PRy Wnwknka)>
oTpeske. y ’ P ' (https://edu.vs

OnpeneneHHbIn
uHTerpan PumaHa

108. OrpaHn4eHHOCTb WHTEerpmupyemom Ha  OTpeske
dyHKuuu. Mpumep orpaHnyeHHON PyHKLUK, HEUHTErpupyemon
no PumaHy.

109. BepxHue n HwxkHUe cymmbl dapby. MeomeTpuyeckmn
cvbicn cymm [apby. CeounctBa cymm [apby: oueHku
WHTerpanbHblX cymMm Pumana, npubnwkenne cymm [dapby
cymmamu PumaHa.

110.  MoHoOTOHHOCTb cyMmMm [apby, oueHKka pasHOCTEN CyMM
[Napby npu un3mMenbyeHun pas3dbueHus. HepaBeHcTBa [Anis
BEPXHUX W HWKHUX cymMM [apby pasnuyHbix pasdueHuii.
OrpaHuyeHHocTb cymm [Jap0y.

111.  BepxHun n HwxHUn nuterpansl Japby. OnpeneneHve.
Jlemma 0 HepaBeHCTBE NSl BEPXHErO U HUKHEro UHTerpanos

Oapby.

112.  loHaTtue npepena cymmbl [dapby. OcHoBHas nemma
Oapby.

113. Heobxoaumoe 7] JocTaTo4Hoe ycriosue
UHTErpupyemoctm no PumaHy orpaHUYeHHOW  (pyHKUMM B
TEPMUHAX BEpPXHEro U  HWKHero wuHTerpanoB [Oapby
(BcomoraTenbHasi Teopema).

114. OcHoBHasi Teopema 0 HeobxooMMOM U OOCTATOYHOM
YCMOBMM MWHTErpMpyemMoctTu no PumaHy orpaHuyeHHon Ha
oTpeske dyHKUMK (B TepMmnHax cymm [dapby).

115. VHTerpupyemMocCTb HenpepbiBHbIX M MOHOTOHHbIX Ha
oTpeske PyHKUUN.

116. [JocTaTo4HOE YCNOBME WHTErpMpyemMoCcTu pa3pbiBHOM
dyHkuuun. Cnegcteua. [pumep uHTerpupyemon dyHKUUK,
nmetoLen 6eCKOHEYHO MHOIO TOYEK pa3pbiBa.

117.  WHTerpupyemMocTb CrioxHon doyHkuun. Cneacreme.

118. TlpocTteiiwmne cBoWCTBa OMpenerieHHoOro WHTerpana
PumaHa (IMHEMHOCTb, WHTErPUPYEMOCTb MPOU3BEOEHUS,
WHTErpMpyeMoCTb  Ha  MOAMHOXeCTBaX, agAWTUBHOCTb
onpeneneHHoro nHTerpana).

119. CeorictBa wuHTerpana PumaHa, cCcBsi3aHHble C
HepaBeHCTBaMM.

120. Teopema o0 cpefHeM 3HayYeHUW AN onpeneneHHoro
nHTerpana PumaHa.

121. WHTerpan C nepemMeHHbIM BEpXHUM npeaeriom.
HenpepbIBHOCTb  MHTErpana €  MNepeMeHHbIM  BEepXHUM

u.ru/course/vie
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npenernom.

122. WHTerpan C MepemMeHHbIM BEPXHMM MNpeaesiom.
OuddepeHumMpyeMoCcTb MHTErpana ¢ nepemMeHHbIM BEPXHUM
npenenom. CyllecTBoBaHWe nepBoobpasHOM y HemnpepbiBHOW
Ha npomexyTke yHkumn. JuddepeHumpoBaHme uHTerpana c
nepemMeHHbIM Npeaeriom.

123. ®opmyna HbloToHa-JlenbHuua. MeTtoabl BblMMCNEHUS
OnpeaeneHHoro nHTerpana (MHTerpupoBaHue NoACTaHOBKOW U
no 4YacTam).

2.6 :_?TC;_?);TJ_IBGHHHM oT 124. HecobcTtBeHHblE MHTErparnsl NepBoro n BToporo poga. | AYMK
DYHKLIM OnHON OnpepeneHue, npumepbl. I'vnaBHoe 3Ha4YeHune «Ma;emamqe
BeLLLECTBEHHO HecobcTBeHHOro wuHTerpana. Kputepun Kowwm cxogumoctu | CKMW  aHanus

N HecOOCTBEHHOro uMHTerpana. AOconoTHass U ycrioBHas | (NekT. 3.JL

nepemMeHHoONn
CXOAUMOCTb. WnwknHa)»
N (https://edu.vs

125. OOwmn npusHaK cpaBHEHMS [OJ19 HECOOCTBEHHbIX LLru/course/vie
nHTEerpanos B hOpMe HEPaABEHCTB U B NpefenbHon hopme. m
126. YacTHble npusHaky cpaBHeHusi Ons HecobcTBeHHbIX | 03)
WHTErpanoB MepBOro M BTOpPOro poga B (hOpMe HEPaBEHCTB,
npeaensHon opme.
127. MpunaHak Oupnxne-Abens CXOANMOCTHN
HecobCTBEHHOro UHTerpana.
128. 3ameHa nepemMeHHOWN N MHTErpupoBaHMe Mo YacTsiM B
HeCcOOCTBEHHbIX MHTErpanax.

2.7 gg@@eﬁiﬂ%ﬁg::e 129. Onpegenenne N-mepHoro eBKNNAoBa NpocTpaHcTea OYMK
DYHKLMIA  MHOTWX E. OcHoBHble noHsTUS 1 onpegeneHuns. CBoWCTBa pacCTOsiHUS <<MelTe|v|aTw4e
BeLLIECTBEHHbIX B E. T[locnegoBatenbHOCTU TO‘-I?K B E. Cxo,gqu.mecq CKMA  aHanus
NepeMeHHbIX nocnefoBatenbHOCTM M ux cBoucTBa. Kputepun Kowwm | (nekT. o.J1.

CXOOMMOCTM nocregoBaTenbHocTM Todyek B E. Teopema | LUuwwikunHa)»

BbonbuaHo-Beneplwutpacca. [lNpenenbHble TOUKM MHOXECTBA.
OTKpbITble M 3aMKHYTble MHOXecTBa. Onepauus 3amblKaHUS.
KomnakTbl B E.

130.  ODYHKUUN HECKONbKUX AENCTBUTENbHbLIX NEPEMEHHbIX.
OnpepneneHue npegena yHkuMM B Touke. Apudpmetnyeckue
CcBOWCTBaA npegenos YHKLMA. Kputepui Kowun
CyLLEeCTBOBaHMS KOHEYHOTO npegerna yHKLMM N NepeMeHHbIX.
MoBTopHble  npegenbl.  HenpepbiBHOCTL  (PyHKUUMM N
nepemMeHHbIX. ApudpmeTnyeckme onepauuu Hafg
HenpepbiBHbIMK  (byHKuMssmM.  CBOWCTBa  HenpepbiBHbIX
dyHKUMN (Teopema 00 YCTOMYMBOCTM 3HakKa, TeopemMa o
NPOXOXAEHUN  HenpepbiBHOW  yHKUMM  yepe3  noboe
NpoOMeXyTo4yHOe  3HadyeHue, Teopema BenepwTpacca).
PaBHOMepHas HenpepbIBHOCTb yHKUMN. Teopema KaHTopa.

131. YactHble  npoum3BoAHble  (PYHKLUMM  HECKOMbKUX
nepemeHHblX. [OuddepeHumpyemocts B Touke. CBA3b
anpdepeHUMpyeMocTvy € CyLLeCTBOBaHWMEM  YacCTHbIX
NPON3BOAHbIX. "eomeTpuyeckui CMbICh ycnoBus
OnddepeHUMpyeMoCcTn B criydae pyHKUMM OBYX NepeMeHHbIX.
HoctatouHble ycnosus aunddepeHuupyemoctn. [oHaTMe
onddepeHumana. QuddepeHumpyemMoCcTb CROXHOM YHKUMN
W  UWHBapuWaHTHOCTb opMbl nepBoro  AuddepeHumnana.
MponssogHasa no HanpaBneHuto. ['pagneHT.

132. YacTtHble npousBogHble U anddepeHUnansl BbICLLNX
nopsiakoB. Teopema O paBeHCTBE CMELLAaHHbIX MPOU3BOAHbIX.
dopmyna Tennopa Ana OYHKUNA HECKOINbKUX NEpPeMEHHbIX C
JononHuTenbHbIM 4YnieHoM B dopme JlarpaHxa wu [leaHo.
dopmyna KOHeYHbIX NpupaLleHnii U CNeacTBus U3 Hee.

133. OkctpeMymM  OYHKUMM  HECKONIbKUX  MEPEMEHHbIX.
Heobxogumoe ycnoBue SKCTpeMymMa B TEPMMUHaxX MNepBOro

https://edu.vs
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onddepeHumana. [octaTtoyHble ycrnoBus CTpOroro
akcTpemyma. YcroBue, [JocTaTodHOe Ans  OTCYTCTBMSA
3KCTpEMYMa B TOYKE.

134. HesBHble yHKkUMKN. Teopema O HeSIBHbIX (PYHKLMSAX,
onpefensieMbix O4HUMM ypaBHeHuem (6e3 OokasaTenbCcTBa).
BbluncneHne NPOn3BOLHbIX HEABHbIX dyHKUUR,
onpefensieMbiXx CUCTEMOW ypaBHEHWn. fAkobuaH cuctemsbl
dyHKUUN. BbluncrieHne npousBOAHbLIX HESBHbIX  (PYHKUUNA,
onpenensiemMbiX U3 CUCTEMbl YPaBHEHUN.

135. OrtobGpaxenna mn3 E B E. npegen otobpaxeHus,

HenpepbIBHOCTb oToGpaxeHus. OTobpaxeHus,
anddepeHumnpyemble B Touke. nddepeHumnan otobpaxeHus.
MaTtpuua nNpon3BogHOMN oToGpakeHus. HenpepbiBHO
onddepeHumpyemoe oToGpakeHue. HenpepbiBHas

anddepeHunpyeMocTb KoMno3uuumn otobpaxkeHnin. Teopema
06 OTKpbITOCTU 0Bpasa OTKPLITOrO MHOXEeCTBa B Cryyae
HenpepbIBHO andpepeHumpyemoro oTobpaxeHust c
HepaBHbIM Hynio skobuaHom. Teopema 06 obpaTHOM
oTobpaxeHun. dopmynbl 3amMeHbl nepeMeHHbIX. [longpHas
3ameHa.

136. YcnoBHbii  akcTpemMyM. MeTog HeonpeaeneHHbIX
MHOXUTENen JlarpaHxa.

2.8

Yucnosble pagbl

137. Uucnoeson psag. CxogmmocTb. Cymma GeCKOHE4YHO
ybbiBawLlen reomeTtpudeckon nporpeccun. Kputepun Kowim
CXOAMMOCTM YMCMOBOIO psAaa.

138. Cnepcteus ns kputepusi Kowm cxognmocT YCIIOBOro
psga. Heobxooumoe ycrnoBue cxogumocTu. [FapMOHMYecKui
psa. OctaTok YMCNOBOroO psiaa.

139. Cxogumoctb nwoboro  (pMKCMpPOBAHHONO  ocTaTka
cxogsuwerocs psga. Heobxogumoe n gocTtaToO4HOE ycrnosue
CXOOUMOCTM B TEPMMHAX OCTaTKa.

140. Uucnoeble psigbl C HeoTpuUaTENbHbLIMU  YfEHaMM.
Heobxogumoe u1  [oCTaToOvHOE  YCNOBME  CXOLMMOCTMW.
WHTerpanbHbeln  npusHak  Kowwn-MaknopeHa  cxogumMocTu
4YMCrIoBOro psaa c HeoTpuUaTeNbHbIMU yreHamu.
O600OLLEHHbIV TapMOHMYECKUIA pAL.

141.  TpusHakm cpaBHEHUSA CXOOMMOCTM YMCITOBOrO psiga c
HeoTpuUaTeNbHbIMW 4YfeHamMn B (OpMe HepaBeHCTB U B
npegenbHon  dopmMe. YacTHble Npu3Hakm  CpaBHEHUSA
(cpaBHeHMe ¢ 0606LLEHHBIM FAPMOHUYECKUM PSAOM).

142. UucnosBble psigbl C HeoTpuUaTENbHLIMU  YNEHaMM.
Heobxogumoe n gocratoyHoe ycrnosue cxoammocTu. [NpusHak
Hanambepa CXOOUMOCTU YNCITOBOrO psga c
NonoXuTenbHbIMKM 4YneHamnm B ¢opMe HepaBeHCTB U B
npegencHon copme. T[lpusHakm Paabe u [laycca (6es
JoKasaTenbCcTBa).

143. UucnoBble psgbl C HeOTpuUATENbHbIMUA - YfleHaMW.
Heobxogumoe n goctatoyHoe ycrnoBue cxoammocTu. MpusHak
Kowwn cxogmMMocTuM 4MCnoBOro psga C HeoTpuuaTenbHbIMM
yneHamu B popme HepaBeHCTB M B npefenbHonW dopme.
MpusHakn Paabe n Maycca (6e3 gokasaTenbCcTea).

144, MpeobpasoBaHue Abens. MNpusHaku Oupuxne n Abens
CXOOMMOCTM 3HakonepeMeHHbIX pagos. [MpusHak JlenbHuua
CXOOUMOCTM 3HaKouepeayoLerocs psaa.

145. JlnHenHoe CBOWNCTBO cxoasLmxcs psgoB.
CoyeTtartenbHoe CBOWCTBO cxopasuierocs psga
(cymmMmmnpoBaHue naykamm).

JYMK
«MaTtemaTtnue
CKMn  aHanus
(nekT. o.J1.
WnwknHa)»
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146.  AGCOMOTHO CXOAsiLMECs YmcroBble paabl. Teopema o
rnepecTaHOBKe YrieHOB abCOMTHO CXOAsILLErocs psaa.

147. TeopemMa O NepeMHOXeHUM abCONTHO CXOAALLMUXCS
psooB.
148. Teopema PumaHa 0 nepecTaHOBKE 4YNEHOB YCIOBHO

cxoasdulerocd pana.

2.9 | ®yHKUMOHAnNbHbIE
yHKU 149. loTtoueyHas " paBHOMepHasi cxogumocTtb | AYMK
nocregoBaTensHOC o o
™ " dyHKUMOHaNbHbLIX nocnefoBatensHocTen n pagos. Kputepun | «MatemaTtude
Kowwn paBHOMepHOW cxoammocTu. Heobxoaumoe ycnosue | CKM  aHanus
dyHKUNOHanNbHbIE o -
psbl paBHOMEPHOW CXOAUMOCTU PYHKUMOHanNbHOro psaa. Kputepuin | (nekT. o.J1.
pPaBHOMEPHOM  CXOOAMMOCTM  OYHKUMOHanbHoro psga B | WnwkuHa)»
TepMMHax ocTtaTka. MaxopaHTHbIM npu3Hak BelepwTtpacca | (https:/edu.vs
paBHOMEpPHON CXOOUMOCTM YHKUMOHanNbHbIX | U.ru/course/vie
nocnegoBaTesnibHOCTEN U PSO0B. w.php?id=116
y 03
150. MpusHak  [Oupuxne  paBHOMEPHOW  CXOOUMOCTU 03)
dyHKumoHaneHoro psaaa. MNMpusHak Abens.
151. louneHHbIn nepexoad Kk npegeny GyHKUMOHANbHOW
nocnenoBaTenbHOCTU n P YHKLUNOHANBHOro psiaa.
HenpepbIBHOCTb CYyMMbl paBHOMEpPHO cxopsulerocs
(PYHKUMOHANBHOrO  psa, COCTOSALEro U3  HenpepbiBHbIX
¢yHKunn. Teopema OnHn.
152.  [MouneHHoe WHTErpMpoBaHune P YHKLUMOHANBHbIX
nocrnegoBaTenbHOCTEN N PSAOOB.
153. TouneHHoe anddepeHUnpoBaHne GYHKLMOHAMNBHbIX
nocrnegoBaTenbHOCTEN N PSAOOB.
2.10 | CreneHHble paabl
PAA 154. OnpepeneHne cTeneHHoro psga. Teopema Kowwn- | QYMK
Apamapa. «MaTemaTuue
CKMN  aHanus
155. Teopema o paguyce CXOAMMOCTU CTENEeHHbIX PSAoB, (nexT 317
Nony4YeHHbIX MOYSIEHHBIM andpepeHumpoBaHmem n LUI/ILLII.(I/IHa)». '
WHTerpMpoBaHueM cTeneHHoro psaa. Cneacrsue.
pup PAA A (https://edu.vs
156. BewecTtBeHHO aHanuTuyeckue dyHKUMK. | U.ru/course/vie
EOVHCTBEHHOCTL  pasnoxeHuss B cTeneHHon psagd. Psa | w.php?id=116
Tennopa. Mpumep  GeckoHeuHo  audddpepeHuupyemoit | 03)
HeaHanMTUYeCcKon OyHKLNN.
157. Heobxoaumoe 7] JocTaTo4Hoe ycriosue
pasnoXMMocTn QYHKUMM B CTENEeHHOW psag B TepMUHax
ocTaTovHOro uneHa opmynel Tennopa. [JocrtaTodHoe
yCroBme pasnoXnMoCcTu PyHKLUMK B CTENEHHOW pAa.
158. PasnoxeHne B pag Tennopa nokasaTenbHOM,
TPUrOHOMETPUYECKUX DYHKLNNA.
159. PasnnyHble dopmbl OCTaTO4YHOro yneHa
(nHTerpansHas dopma, popma JlarpaHxa, opma Kowun).
160. BuHoMManbHbIN pag.
161. PasnoxeHne yHKUWUA B CTEMEHHbIE psabl MeTogamu
NoACTaHOBKM, NMOYNIEHHOro onddepeHumMpoBaHmns "
WUHTErpupoBaHus. PasnoxeHue B pag Tennopa
norapugmmyeckon yHKUMN. PasnoxeHne B CTEMEHHOW psa
rmnepbonuyecknx yHKUNR, PyHKLMK arctg x.
2.11 | KpnBonuHenHole
METerpanu 162. HenpepblBHas kpuBasi B €BKNMMAOBOM MPOCTpaHCTBE, | AYMK
napameTp kpusown. HenpepbiBHO AnddepeHumpyemasd kpuBad. | «Matematnye
KpaTHble M npocTble TOYKM kpuBon. [lpoctas kpwuBas. | ckui  aHanua
Jonyctumble npeobpasoBaHus napameTtpa. OpwueHTauus | (nekT. 3.Jl.




KpmBon. CymMa KpUBbIX.

WnwknHa)»

https://edu.vs

163.  KacatenbHas K KpuBOW. Ocobble TOYKM .

anddepeHuupyemon kpuson. [Mnagkasa kpusasi. —u.ru/cogrse/we
w.php?id=116

164.  Ananor TeopeMmsbl JlarpaHxa o] KoHeuHbIx | 03)

npupaLLeHnsix Anst BEKTOp-yHKLNN.

165. MoHaTwe anuHbl  gyru  KpuBon. Teopema O

CpAMMSEeMOCTU HenpepbIBHO AnddepeHLMpyeMon KpUBon u

OLleHKax AfMHbI KpUBOW.

166. Teopema O nepeMeHHOW [nvHE AOyrMu  KpUBOMU

HenpepbIBHO AMddepeHUmnpyemon kpmeon. CrneacTausi.

167. Teopema O CrpAMASEMOCTU W BbIMMUCIIEHUU ANUHbI

rMagkouW KpuBOW. BbluMcneHve AOnvHbl  KYCOYHO-rnagkon

KpUBOW.

168.  KpuBonuHeriHble WHTErparbi 1-ro poaa.

OnpepneneHne u dopmyna ana  BbluucneHus. CBoncTsa

uHTerpanos 1-ro poaa.

169. KpuonuHeliHble WHTerparnsl 2-ro poaa.

OnpepneneHne u dopmyna ana  BbluucneHus. CBoncTsa

WHTerpanos 2-ro poaa.

170. CBA3b Mexay KpUBOMMHENHbIMW MHTerpanamu 1-ro u

2-ro poga.

212 )l\l/lgr)):aHa. 171.  KBagpupyemble MHOXecTBa  Ha nnockoctn. | AYMK
MHoxecTBa nnowaan  Hynb. Kputepun kBagpupyemocTtu. | «MatemaTtuye
KBagpvpyemocTb durypbl, rpaHvua KOTOPOW COCTOMT W3 | CKMW  aHanus
OLHOW WUIN HECKOJSbKMX CMPAMISEMbIX KPMBbIX (nexT. 3.JL

WnwknHa)»
172.  TMapannenenvnen. Mepa napannenenunega. BepxHsis (https://edu.vs
N HWKHAS Mepbl XKopaaHa mMHoxecTBa B R" . MamepumMocTb ) —
. u.ru/course/vie
MHOXecTBa. Mepa >KoppaHa. Csonctsa Mepbl >KopaaHa. w.oho?id=116
MHoxecTBa Mepbl HyIb. @p_pi

213 EE?;rH:;u 173. OnpepeneHne kpaTHoro wuHTerpana PwumaHa no | AYMK
napannenenunegy U Ha uamepumom MHoxecTse. [MpusHaku | «Matematnye
WHTErpmMpyemMocTi (pyHKLMIA U CBOMCTBA KpaTHOro MHTerpana. CKMN  aHanus
174. CBepeHue KpaTHOroO wWHTerpana K MOBTOPHOMY (C (nexr. o0

WnwknHa)»

[oKas3aTenbCTBOM AN ABOMHOIO MHTerpana).
175.  dopwmyna NpuHa.

176.  YcnoBuss HE3aBUCMMOCTU KPMBOJIMHENHOrO MHTErpana
OT MNyTW MWHTErpuMpoBaHusl (POpPMYNMPOBKaA TEOpPeMbl U
[0Ka3aTenbCTBO SKBUBANEHTHOCTU NEPBLIX TPEX YCIOBUIA).

177.  YcnoBus He3aBUCUMOCTM KPUBONMHEMHOro MHTerpana
OT NyTU MHTErpupoBaHua (POpMynMpoBKa TEOPEMbI U
[l0Ka3aTenNbCTBO SKBMBANIEHTHOCTY YCIOBUA 4 NepBbiM TPEM).

178. Caonctsa OMEKTUBHbIX HenpepbIBHO
andpdepeHuupyemMblx oTobpaxeHnn ¢ Heobpaljalowmmcs B
Hynb dkobuaHoMm. [lpeobpa3oBaHue rnagkuxX KpuBbIX W
KOHTYPOB. KpvBonuHernHble koopauHatel. Popmyna ans
nnowiaan obpasa obnactu.

179. 3ameHa nepemeHHbIX B  KpaTHOM  WHTerpane
(OokasaTenbCTBO ANs ABOMHOMO MHTErpana).
180. 3ameHa nepemeHHbIX B  KpaTHOM  WHTerpane

(dbopmynupoBku Teopem 6e3 agokasaTenbcTBa U o6oCHOBaHME
reoOMeTPUYECKOro CMbICria MoAynsi W 3Haka skobuaHa
npeobpasoBaHus).

https://edu.vs

u.ru/course/vie

w.php?id=116
03)




181. MonsipHble, cchepudeckume, LMnMHapudeckmne
koopauHaThl. [pymepbl 3aMeHbl NEPEMEHHBIX.

214 Dﬁf;g:':_ﬁmb'e 182. OnemeHTbl Teopun MNOBEPXHOCTEN. Hocutenb | AYMK
MOBEPXHOCTUN, TOYKa noBepxHocTu. KoopauHaTtHble nMuHUM Ha | «MatemaTtuye
NMOBEPXHOCTM. MoHsATME KkpaTHON TOYKM MOBEPXHOCTW. | CKUA  aHanus
KacatenbHass Kk koopAMHaTHbIM nNuHUAM.  Ocobble TOYKM | (NEKT. 3.
NOBEPXHOCTU. Mapkne noepxHocTn. KacatenbHas | LUuwikunHa)»
NNOCKOCTb K NMOBEPXHOCTU, HOPMarnbHbIN BEKTOP, HopManbHasg | (https://edu.vs
npsimasi. u.ru/course/vie

w.php?id=116
183. [loBepxHoCcTW, 3ajaBaemble HesBHO. YpaBHeHue 03)
KacaTenbHOW MITOCKOCTU M HOPMarbHOro BeKTopa.
184. lMoHATME nnowaanM MNOBEPXHOCTW. dopmyna ans
BbIYMCMEHUSA MNIIOLWaAmN NOBEPXHOCTMU.
185. OpuveHTauuss MNOBEpPXHOCTH, OLHOCTOPOHHME M
OBYCTOPOHHME MOBEPXHOCTU. KycOYHO-rmagkme noBepXHOCTU
N NX OpUeHTauus.
186. OnpegeneHne wu cyllecTBOBaHWE MOBEPXHOCTHbLIX
uHterpanos 1-ro u 2-ro pogos. CBOMCTBa NOBEPXHOCTHbIX
WHTErpanoB, npuUMepbl WX BblYUCNEHUS. [TOBEPXHOCTHbIE
WHTerpanbl Kak npeAenbl WHTerpanbHbIX cyMmm. MHTerpansi
MO KYCOYHO-TNagKNM NOBEPXHOCTSM.

215 Sgﬁ;ﬂembl Teopun 187. loHatue BekTOopHOro nons. [OuddepeHumpyembie | AYMK
BEKTOpHble nond. [ueepreHumss u poTtop BeKTopHOro nons. | «Marematude
MoHATHEe 0 NoBepXxHOCTM YpoBHS OyHKUMK. OpTOroHanbHOCTb | CKUA  aHanu3
rpagMeHTa K MoBEPXHOCTU YPOBHSI. (nekT. o.J1.
188. ®opmyna [aycca-Octporpagckoro:  ¢opMynMpoBka LIJ:h ?[Lus%:?jtvs
OCHOBHOW  TeOpeMbl, [JoKasaTenbCTBO  OpMynbl  Ans : =

- u.ru/course/vie
cneumanbHOro knacca obnacren. BeipaxeHve obbema W.ohp?id=116
obrnactu 4Yepe3 MNOBEPXHOCTHLIN MHTerpan. MHoromepHas _)0_3‘)_‘)7
dopmMmyna MHTErpupoBaHust no 4YacTtam. WHTepnpeTtauums
¢opmynel Maycca-OcTtporpaackoro B TepMuHax Teopumn nonsi.

189. ®opmyna Ctokca.
2.16 ?:;jgﬂpij;z’ oT 190. lMoHATMEe wHTerpana, 3aBucswero oT napameTtpa. | AYMK

napameTpa CobcTBEHHbIE  WMHTErpanbl, 3aBucsWMe OT napameTpa. «M:%Temamqe

OuddepeHumpoBaHme no napameTpy. CKMA  aHanus
(nekT. o.J1.

191. TlloHaTwe wHTerpana, 3aBUCSALWEro OT MapaMmeTpa. WnwkuHa)»
CobcTBeHHbIE  WHTErpanbl, 3aBucswMe OT napameTpa. (https://edu.vs
WHTerpupoBaHue no napameTpy. U.ru/course/vie
192. TloHATMe wHTerpana, 3asBucsAwero oT napameTpa. | w.php?id=116
CobGcTBeHHbIE  UMHTerpanbsl, 3aBucAllMe oT napametpa. | 03)
HenpepbIBHOCTb NO NapameTpy.
193. PaBHOMepHOe cTpemneHue @yHKLMM K npeaenbHoun

dyHkuuun. Kputepuii paBHOMEPHON CXOAMMOCTU B TEpMUHAX
PYHKUMOHANbHbLIX NOCrneaoBaTeNbHOCTEN.

194. HecobcTBEHHbIE WHTerparnbl,
napameTpa. PaBHOMepHasi CXOAMMOCTb.
paBHOMEPHOM CXOANMOCTW.

195.  [pnsHakm paBHOMEPHOM CXOOUMOCTU HECOOCTBEHHbLIX
WHTerparnos, 3aBUCALLMX OT NapameTpa.

3aBucALLMe oT
Kputepuin  Kowum

196. HenpepblBHOCTL HECOBCTBEHHOrO  MHTerpana no
napameTpy.
197. Teopema o0 cOBCTBEHHOM WHTErpMpOBaHNn

HecoBCTBEHHOro MHTEerpana, 3aBucsLLero oT napameTpa.

198. Teopema o0 HecobCTBEHHOM WHTErpMpoBaHnn




HeCcoB6CTBEHHOrO MHTErparna, 3aBUCALLEro OT napameTpa.

199. Teopema o anddpepeHUnpyemMocTM HecoOCTBEHHOrO
WHTerpana no napameTpy.

200. HecobGcTBeEHHbIE nNapamMeTpuyeckne uHTerpansl OT
HeorpaHuyeHHbIX PYHKUUA.

201. HecobcTtBeHHble WHTErpansl OT HeorpaHW4eHHbIX
PYHKUUIN 1 MX OCHOBHbIE CBONCTBA.

+00 .
Sin x
dx
202.  BbluucneHuve uHTErpana .
0 X
+00
—x2 d
203.  BbluucneHune nHTerpana _[e X
0

204. UHTerpansl Onnepa. Mamma-yHKLMA U ee OCHOBHbIE
CBONCTBA.

205. UHTerpansl dninepa. beTa-dyHKUUA N ee OCHOBHbIE
ceonctea. COOTHOLLUEHUE Mexay ramma- n 6eta- yHKUUaMn
Onnepa.

217

Pagbl dypbe.

206. Onpepenenne psga Odypbe gna  abcomnoTHO
UHTerpupyemon dyHkumn. [pennoxeHne o CTPeMIieHUMUM K

HyM Npu )/ — ©  UHTEerpanos BuAa

b b
207. If(X)COSVXdX , j f(x)sin yxdx
a a

208. ot abcontoTHO UHTerpupyemomn dyHkLmu f(x).
209. Jlemma 06 annpokcuMaumu.
210. Jlemma PumaHa.

211.  Appo Oupuxne un ero ceowctBa. VHTerpan Hupuxne.
MpuHumMn nokanu3aumm. CxogumocTb psgoB dypbe aAns
KyCOYHO-anddepeHumpyeMbiX YHKLUMNA.

212. CymmupoBaHve psigoB dypbe MeTogom cpeaHnx
apnmeTUyeCKmnX.

213. Ceoinctea sapgep Periepa. Teopema 0O CXxoOUMOCTU
cymm  ®enepa. Teopema  BenepwTtpacca-CtoyHa 0
npubnmxeHnn  HenpepbIBHON Ha  oTpeske  dyHKUUN
anrebpanyeckumm MHOro4neHamum.

214. MonHoTa cucteM OYHKLUMN B CMbICNIe PaBHOMEPHOro
npubnmxeHnss. Teopema O MNONHOTE TPUTOHOMETPUYECKOWN
CUCTEMbI U CUCTEMbI LIEMbIX HEOTpUUATENbHbIX CTEMNEHEen X.
lMonHoTa B cMbICne CpedHero KBagpaTU4HOrO NPUOMMXKEHUS.
[MonHoTa TPUroHOMETPUYECKON CUCTEMBI (PYHKLUMIA U CUCTEMBI
uenbix HeoTpuuaTenbHbIX CTENeHem X And  MHOXecTBa
HenpepbIBHbIX PYHKUWA.

215. MwuHumanbHoe CBOWCTBO KoadhduumeHToB Pypbe.
HepaBeHcTBO Beccens. PaBeHcTBo [MapceBans v cneacteus
13 Hero (criyyam HenpepbIBHOW YHKLUN).

216. llouneHHoe pguddepeHumpoBaHne psgos dypbe.
MpeanoxeHne o nopsake ybbiBaHWUs Ko3ddpuLnMeHToB Pypbe

JYMK
«MaTtemaTtnue
CKMn  aHanus
(nekT. o.J1.
WnwknHa)»

https://edu.vs

u.ru/course/vie

w.php?id=116
03)




npwu N - oo [ocratouHoe ycrosue paBHOMEpHOM
cxoamMmocTu psga Pypbe.

13.2. Tembl (pa3genbl) AUCUUNIIUHBLI U BUAbI 3aHATUN

Ne Buabl 3aHATUI (KONUYECTBO YacoB)
n/n HanmeHoBaHue pasgena CamocTtos
AMCLANTVHBI Cemec Mekum Mpaktnyeck | JlabopaTto TenbHas | Beero
™ ne pHble
paboTta
1. | Obwme maTemaTnyeckme
NOHATUA, HeobxoauMble Ans 1 12 12 0 12 36
N3y4yeHns MaTeMaTUYECKOro
aHanusa
2. | Mpegen 1 HenpepbIBHOCTb
DYHKUMA N OTOBPaXKeHUN. 1 20 16 0 20 58
Mpenen

nocnegoBaTesribHOCTU TOYEK.
3. | AndbdbepeHumnansHoe
ncuucneHune pyHKLUUn ogHon 1 22 24 0 32 78
BELLEeCTBEHHON NepeEMEHHOM
4. | HeonpegeneHHbIN nHTerpan
dYHKLMM OgHOMN 1 12 16 0 16 44
BELLEeCTBEHHON NepeEMEHHOM
5. | HTerpnpyemocTb no
Pumany dyHKkumMm ogHon
BeLLEeCTBEHHON NepemMeHHOoMn 2 18 16 0 30 64
Ha oTpe3ke. OnpegeneHHbiv
WHTerpan PumaHa

6. | HecoGcTBEHHbIN MHTErpan
OT (pyHKLMM OOHOM 2 16 14 0 20 50
BELLEeCTBEHHON NepeMEHHOM
7. | OuddepeHumansHoe
ncyncneHne yHKLMNn

2 22 22 0 18 62
MHOIMX BELLECTBEHHbIX
nepemMeHHbIX
8. | Yncnosble paabl 2 12 16 0 12 40
9. | dyHKUMOHarbHbIE
nocnegoBaTeNbHOCTU U 3 6 8 0 6 20
YHKUMOHANbHbIE paabl
10.| CTeneHHble psabl 3 6 12 0 6 24
11.| KpnBonunHenHble nHTerpansl 3 6 12 0 8 26
12.| Mepa XopgaHa. 3 4 0 0 2 6
13.| KpaTHble nHTerpans! 3 8 18 0 10 36
14.| NoBepXHOCTHLIE MHTErpanbl 3 8 10 0 8 26
15.| OnemeHTbl TEOPUM NONS 3 4 8 0 2 14
16.| HTerpansl, 3aBucawme ot 3 4 8 0 > 14
napameTpa
17.| Psagbl ®ypbe. 3 4 8 0 2 14
NToro: 186 220 0 206 612

14. MeToanyeckme ykasaHua ansa ody4arowmxca no 0CBOEHUIO AUCLUNIIUHBI
B xoge wu3ydeHus aucumnnuHbel «MaTtemaTuyeckuh aHanms» CTygeHT ob6si3aH nocewaTb
NEKLMOHHbIE U CEMUHAPCKME 3aHATUS (OYHO UMM C NPUMEHEHME AUCTAHLUMOHHbBIX TEXHOMNOMNA,



ecrnm 370 NpedycMOTPeHO nNpu MNpoBedeHWUM COOTBETCTBYIOLLEro 3aHATUS), OCYLLEeCTBMATb
CaMOCTOATENbHYIO MNOAMOTOBKY K 3aHATUAM, BbINOMNHATL 3adaHus, [AaHHble nefarornyecknv
paboTHukamn B pamkax AaucumnnuHbl. O6yvatowemycs HeobxoguMO BECTU  KOHCMEKT,
3anuceiBaTh NpeanaraemMble 518 BbINOMHEHUSA 3aaHus.

[ns AOCTUXEHMS XOPOLUMX Pe3ynbTaToB B U3YyYeHUW AUCUUNINH HEOBX0AMMO CaMOCTOSATENBHO
pas3bupaTb MaTepuarnbl NeKuMn U COOTBETCTBYIOLUME TEeMbl B PEKOMEHOOBaHHOW nenarorom
nuTepartype, a Takke BbIMOMHATb NpakTU4eckne 3agaHus.

Borpocbl no martepuanam Kypca obydalowmmncs MoxeT 3adasaTb  NpenofaBaTtensm,
peanusylowumM avcumnimHy «MaTemaTnyeckui aHanu3», BO BpPeMS KOHCynbTauun unu B
cneunansHO oTBeAEeHHOE NpenofaBaTenieM Ha 3aHATUAX BpeMs.

Mpn NoaroToBKe K MPOXOXOEHWMIO TEKYLUX aTTecTauuin (KOHTPOmnbHbIX paboT) obydatoemycs
crnegyeT U3YYUTb JEKUMOHHbIE KOHCMEKTbl W MNpakTUYeckne 3afdayn Mo MpoBepsemMbiM Ha
aTTecTtaumm Temam.

K npomexyTouHbiM atTectauuam (3a4etam W 3K3aMeHaMm) CTOMT FOTOBUTLCA MO BblAAHHbLIM
npenogasaTtensamu, peanuaylowmMmy QUCLMNIIUHY, TeOPETUYECKMM BOMPOCaM U MpaKTUYEeCKUM
3agaHusaM  (NnpyMepaMm  MpakTUYEeCcKUX 3afaHun) C  y4eTOM KOHCMEKTOB JIEKUMOHHbLIX W
NMpakTUYECKMX 3aHATUMW, a Takke npegnaraemon B pabouven nporpamme LOUCUMNAWHDI
nuTeparypebl.

15. NepeyeHb OCHOBHOM M AOMNONIHUTENILHOW NUTepaTypbl, PECYPCOB MHTEPHET, HEOGXOANMbIX
ANsi OCBOEHUA AUCLMUMIIUHDI
a) OCHOBHas nuTeparypa:

Ne n/n | McTouHUK

Wnbuh, B. A. Matematnyeckuin aHanus : y4ebHVK ons cTya. By30B, 0Oy4. N0 cneumanbHOCTAM
"MaTtematuka", "lNpuknagHas matematuka" n "WHgopmatuka" : B 2 4. / B.A. UnbuH, B.A.
CapoBHuunin, 6.X. Cengos ; Mock. roc. yH-T um. M.B. JlomoHocoBa; nog pea. A.H. TuxoHoBa

1. | .— M. : MpocnekT : U3a-Bo Mock. yH-Ta, 2007- .— (Knaccu4eckumn yHMBepCcuTeTCKUn y4ebHuk /
peacos.: B.A.CagosHnuun (npea.) v ap.]) Y. 1 .— 3-e n3a., nepepab. n gon. — 2007 .— 660
c. : un. — lMNoceawaetca 250-neTno Mockosckoro yHusepcuteta .— ISBN 978-5-482-01426-
4

Wnbuh, B. A. MaTemaTnyeckun aHanms : y4ebHuk : B 2 4. / B.A. UnbuH, B.A. CagoBHunuun, B.X.
Cenpos ; Mock. roc. yH-T um. M.B. JlomoHocoBa; nog pea. A.H. TuxoHosa .— M. : lNMpocnekT :
2. | N3p-Bo Mock. yH-Ta, 2006- .— (Knaccuyeckun yHuBepcuteTckun y4ebHuk / pegcos. @ B.A.
CapoBHuuni (npea.) (v gp.]) . Y.2 .— 3-e u3g., nepepab. n gon. — 2006 .— 353, [4] c. : vn. —
Ha obn.: 2-e naa.

UnbuH, B. A. MatemaTuyeckuin aHanms : y4ebHuk : B 2 4. / B.A. nbuH, B.A. CagoBHnuun, b.X.
3 CeHpoB ; Mock. roc. yH-T um. M.B. JlomoHocoBa; nog pea. A.H. TuxoHoBa .— M. : lMpocnekT :
" | Usg-Bo Mock. yH-Ta, 2006- .— (Knaccudeckuin yHMBepcuTeTCckuin y4ebHuk / peacos. : B.A.
CapoBHuynn (npea.) v gp.]) . 4.2 .— 3-e nsa., nepepab. n gon. — 2006 .— 353, [4] c.

Kyopssues, J1.[l. Kypc matemaTtmyeckoro aHanmsa : y4ebHuWK gnga crtyd. By3oB, oby4. no
€CTEeCTBEHHO-Hay4YHbIM N TEXHUYECKMM HanpaeneHusm u cneuyuanbHoctam : B 3 1. / JL.A.
4 Kyapsisues .— M. : [podpa, 2006- .— (Bbicwwee obpasoBaHue: CoBpeMeHHbIN yY4ebHUK) .—
" | ISBN 5-358-00355-X. — http./biblioclub.ru/index.php ?page=book view red&book id=82814

T. 1: OuddepeHuynanbHoe U MHTErpanbHOe UCHUCHEHUs (PYHKUMA OOHOW NepeMeHHOn .—
N3g. 6-e, ctep. — 2008 .— 702, [1] c. : un. — Ykas.: ¢.685-697 .— ISBN 5-358-00354-1.

Kyaopssues, J1.O. Kypc matemaTtmnyeckoro aHanusa : y4yebHuK gnst 6akanaeBpoB : [ons CTyaq.
By30B, OOyd MO €CTECTBEHHOHAy4y. M TEexXH. HanpaeneHusM u cneuuanobHoctam] / JI.O.
5. | KyopsBues ; Mock. dus.-texH. nH-T (lFoc. yH-T) .— Mocksa : FOpant, 2012-.

T.2 .— 6-e n3g. — 2012 .— 720 c. : un. — (bakanasp. ba3oBbIf Kypc) .— Ykas.: c.706-714
.— ISBN 978-5-9916-1893-9. — http./biblioclub.ru/index.php 2page=book view red&book id=82818
Kyapssues, J1.[1. Kypc matematudeckoro aHanmsa : yd4ebHuk gns GakanaepoB : [4ns CTyA.
By30B, O0Oy4Y. MO €CTECTBEHHOHAay4. M TEXH. HanpasneHusMm u cneuuansHoctsam] / J1.0.
6. | Kygpssues ; Mock. us.-TexH. nH-T ([oc. yH-T) .— Mocksa : FOpanT, 2012-.

T.3 .— 6-e usg. — 2012 .— 350, [1] c. : un. — (bakanasp. basoBbIn Kypc) .— Ykas.: ¢.340-
348 .— ISBN 978-5-9916-1892-2.

7. | KyapsBues, J1.0. Kypc marematmyeckoro aHanusa : y4yebHuk gns 6akanaspoB : [Anga crya.




By30B, O0Oy4. MO €CTECTBEHHOHAy4d. WU TEXH. HanpaeneHusaM u cneumnanbHoctam] / JI1.O.
Kyapsisues ; Mock. u3s.-TexH. uH-T (Foc. yH-T) .— Mocksa : FOpawTt, 2012-.

T.1.— 6-e u3g. — 2012 .— 702, [1] c. : un. — (bakanaBp. ba3oBbIn Kypc) .— Yka3.: c.685-
697 .— ISBN 978-5-9916-1807-6.

Tep-Kpukopos, A. M. Kypc matemaTtnyeckoro aHanmsa : y4ebHoe nocobue ans sysos / A. M.
Tep-Kpukopos, M. L. WabyHnH .— 2-e n3g. — M. : duamatnut : J1ab. 6a3oBbix 3HaHun, 2007
—672c.

8. | Tep-Kpukopos, A. M. Kypc maTemaTnyeckoro aHanusa : [ydebHoe nocobue gns sysos] / A.M.
Tep-Kpukopos, M.U. WabyHnH .— 4-e u3g., ucnp. — M. : BuHom. Jlabopatopusa 3HaHun, 2011
—672c.

OemunpgoBny, B.IN. COopHMK 3agay 1 ynpaxHEeHUn nNo matemaTudeckomy aHanmsy : yvyebHoe

9 nocobue ana BysosB / B.M. OemunpoBud .— M. : ACT : Actpenb, 2010 .— 558 c.

https://e.lanbook.com/reader/book/113942/#1
http://biblioclub.ru/index.php?page=book_view_red&book_id=459722

6) gononHuTenbHas nuTeparypa:

Ne n/n

NcTouHmK

BuHorpagosa, M. A. 3agauM 1 ynpaxHeHWss no maTtemaTudeckomy aHanmsy : YuyebHoe
nocobue onsa ctyq. By3oB, oOy4. N0 HanpaBneHMAM 1 cneumanbHOCTAM ns.-MaT. npocmns :
B 2 u. / N.A. BuHorpagosa, C.H. OnexHuk, B.A. CagoeHuunn ; NMopa pea. B.A. CagoBHU4Yero
— M. : Ipodcpa, 2001

C6opHuk 3agad no matemaTtnyeckomy aHanusy (B 3-x T.) / J1.O. Kyapssues [v gp.] — M. :
duamatnut, 2003. T.1 - http://biblioclub.ru/index.php?page=book view red&book id=83187

T.2. - http://biblioclub.ru/index.php?page=book view red&book id=8282

T.3. - http://biblioclub.ru/index.php?page=book view red&book id=83191

BuHorpagoBsa, .A. WccnepoBaHve CXxooMMOCTM HECOOCTBEHHbLIX WHTErpanoB : y4ebHo-
mMeToandeckoe nocodbme no cneuyunansHoctam 010501 (010200) - MpuknagHaa matemaTuka m
nHcpopmatmka, 010901 (010500) - Mexanuka, 010203 (351500) - Maremartumyeckoe
obecneyeHre N agMUHUCTPUPOBaAHNE MHAPOPMALIMOHHBIX cucTem / BOpoHeX. roc. yH-T; COCT.:
I".A. BuHorpagosa, H.B. Poroa .— BopoHex : JIOIN BI'Y, 2005 .— 19 c.

JTapuH, A.A. 3agaunm n ynpaxHeHust N0 MaTemMaTUYeCcKoMy aHanuay : ydyebHo-meTogumdeckoe
nocobue no cneyunansHoctam 010501(010200) - MNpuknagHass matemMaTuka M MHpopmaTumka,
010901(010500) - MexaHuka, 010203(351500) - MartemaTtudeckoe obecneyeHne wu
aAMWUHUCTPUPOBaHNE MHAOPMALMOHHBIX cucTem / BopoHex. roc. yH-T; cocT.: A.A. JlapuH,
"A. BuHorpagoBa .— Boponex : JIOM BIy, 2005 .— 23 c¢. — bubnuorp.: ¢c.22 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/nov05112.pdf>.

YkpaunHckun, IN.C. VccnegoBaHme Ha 3KCTpPEMYM, 3adadn Ha MakCUMyM WU MUHUMMYM Ans
YHKUMA HECKOMbKUX MNepeMeHHbIX @ y4yebHo-meToamyeckoe nocobue : cneunanbHOCTU:
010501 (010200) - MpuknagHas matemaTuka n nHopmatuka, 010901 (010500) - MexaHuka,
010203 (3851500) - MatemaTudeckoe obecneyeHne 1M agMUHUCTPUPOBAHUE
MHAOPMaLMOHHBIX cucTtem / BopoHex. roc. yH-T; cocT.: 1. C. YkpanHckui, I'. A. BuHorpagosa
.— BopoHex : JIOIN BI'Y, 2006 .— 23 c.

BuHorpaposa, .A. 3apaHus Ans KypcoBow paboTbl MO MaTemMaTU4eckomy aHanuay
(MHTerpanbHoe uvcuncneHve YHKUMA MHOTUX MNEPEMEHHbIX) :  y4ebHO-meTogmveckoe
nocobue ans By3oB / BopoHex. roc. yH-T; cocT. I".A. BuHorpagosa [ gp.] .— BopoHex : UIML,
BIy, 2008 — 44 C. — Bubnwuorp.: c.44 —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m08-15.pdf>.

BuHorpagosa, LA. MeToabl BblMUCAEHUA OBOWHLIX WMHTerpanos. [1punoXxeHna AOBOWHbLIX
WHTerpanos : y4yebHo-meToaudeckoe nocobue ans By3oB / BopoHex. roc. yH-T; cocT.: A,
BuHorpagosa, IN.C. YkpanHckun .— Boponex : UINL BI'Y, 2009 .— 22 c.

BuHorpapgoBsa, .A. Psagbl ®ypbe (NOCTpPOEHME W CXOAMMOCTb) : y4ebHO-meToanyeckoe
nocobue gnst By3oB : [A4na CcTyd. dhak. npuknag. MateMatukv, UHPOPMATUKM U MEXaHUKK
BopoHex. roc. yHOTa Bcex dopm o06ydeHus, usdydarowmux Kypc MaT. aHanu3a, Aang
cneunanbHocten : 010501 - lMpuknagHas matematvka u MHdopmaTuka, 010503 - Mar.
obecneyeHve M agMuHucTpupoBaHue uHdpopMm. cuctem, 0100901 - MexaHuka] / BopoHex.
roc. yH-T; coct.: I".A. BuHorpagosa, N.C. YkpaunHckui .— BopoHex : UL BI'Y, 2009 .— 21 c.
— Bubnuorp.: c. 21.




W3paHne Ha gp. HocuTene: Pagbl Pypbe (NOCTPOEHUE U CXOAUMOCTL) [DNEKTPOHHbLIN pecypc]
. yyebHO-MeToamyeckoe nocobue Ans By3oB : [onsg cTyd. dhak. npuknag. MateMaTuku “
MexaHukM BrnpoHeX. roc. yH-Ta Bcex hopM oby4yeHust, nay4aroLmx Kypc maT. aHanusa, ans
cneunansHocten: 010501 - lNMpuknagHas marteMaTtuka u unHdopmatuka, 010503 - Mar.
obecneyeHne n agmmHuctTpuposanme, 010901 - MexaHuka ] / BopoHex. roc. yH-T; cocT.: [.A.
BuHorpagosa, [1.C. YkpauHckuii .— BopoHex : W3gaTenbcko-nonurpaduyeckuii  LeHTP
BopoHexcKoro rocygapcrBeHHoro yHmeepcurerta, 2009.

YkpauHckun, [1.C. MeTogbl BbIMUCIIEHUS TPOWMHBIX WM MOBEPXHOCTHLIX WHTErparos.
MpunoxeHnsa K 3agavam reoMmeTpum n MexXaHukM : ydebHo-meToguveckoe nocobue ons By3oB
: [ana cneumanbHocTen: 010501 - lMpuknagHasa maTemaTuka M uMHopmaTuka, 010901 -
MexaHuka] / BopoHex. roc. yH-T ; cocT.: IN.C. YkpanHckuin, I".A. BuHorpagosa .— BopoHex :
nnu Bry, 2011 .— 24 c. : un. — bubnworp.: c. 24.

N3naHve Ha gp. Hocutene: MeToabl BbIMUCIIEHUSA TPOMHBIX U NMOBEPXHOCTHbLIX WMHTErpasos.
MpunoxeHns K 3agadamMm reoMeTpum N MEXaHUKU [ONEKTPOHHbIN pecypc] : y4yebHo-
mMeToamdeckoe nocobue pans By3oB : [gns cneumansbHocten: 010501 - [MpuknagHas
matemaTtuka u uHdopmaTtuka, 010901 - MexaHuka] / BopoHex. roc. yH-T ; cocrt.: I.C.
YkpauHckun, .A. BuHorpagosa .— BopoHex : ML BI'Y, 2011.

10.

BuHorpagosa, I'.A. OnpegeneHHbin nHterpan Pumana : y4ebHo-meToamnyeckoe nocobue gns
BY30B : [4NSA cTyd. 1 K. O4HOM U O4YHO-3a04. hopM. 0ByyeHus, ana HanpasneHu: 010400 -
Mpuknag. matematuka n nHpopmatuka, 010900 - Mexanuka, 010500 - MaT. obecneveHue n
agMuHucTpupoBaHme uHgopMm. cuctem, 110300 - dyHoameHT. nHOpMaTUKA M MHAPOPM.
TexHonoruun, 010800 - MexaHuka n mat. mogenuposanue, 230700 - MNpuknag. nHpopmaTurka,
080500 - BusHec-uHdopmaTuka] / BopoHex. roc. yH-T ; [cocT.: .A. BuHorpagosa u ap.] .—
BopoHex : WspaTenbcko-nonurpacgpuyeckmini  LeHTp BopoHexXcKkoro rocyaapCTBEHHOro
yHuBepcuteTta, 2013 .— 32 c. : un. — bubnworp.: c.31.

N3gaHne Ha gp. Hocutene: OnpegeneHHbli uHTerpan PumaHa [OnekTpoHHbI pecypc] :
y4yebHO-meToamyeckoe nocobue Ans By3oB : [Ana cTyd. 1 K. OMHOM M O4YHO-3a04. POPM.
obyyenns, ansa HanpasneHun: 010400 - Mpuknag. matemaTtuka n uHdopmatuka, 010900 -
MexaHuka, 010500 - MaT. obecneyeHne n agMmuHUCTpupoBaHne nHgopm. cuctem, 110300 -
dyHaameHT. uHdopmatuka W uHdopm. TexHonorun, 010800 - MexaHuka u Mar.
mogenupoBaHue, 230700 - lMpuknag. wHdopmaTtuka, 080500 - BusHec-uHdpopmatuka] /
BopoHex. roc. yH-T ; [cocT.: IA. BuHorpagoBa u gp.] .— BopoHex : WsgaTenbcko-
nonurpadudecknin LeHTp BopoHeXCcKoro rocygapcTBeHHoro yHmsepcuteta, 2013.

11.

YkpavHckun, T1.C. MeToabl BbIMMCMAEHMS TPOWHBIX W MOBEPXHOCTHbLIX WMHTErpasnos.
MpunoxeHns K 3agadyamMm reoMeTpum N MEXaHUKU [ONEKTPOHHbIN pecypc] : y4ebHo-
mMeToamndeckoe nocobue pans By3oB : [gns cneumanbHocten: 010501 - [MpuknagHas
mMatemaTtuka u uHdopmaTtuka, 010901 - MexaHuka] / BopoHex. roc. yH-T ; cocrt.: I.C.
YkpavHckun, IN.A. BuHorpagoBa .— 3OneKkTpoH. TekcToBble AaH. — BopoHex : UMM BI'Y, 2011
.— 3arn. ¢ TuTyn. skpaHa .— JMEeKTPOH. Bepcusa ned. nybnukaumm .— CBobodHbIN JOCTYN M3
nHtpacetn BI'Y .— TekctoBbin chann .— Windows 2000; Adobe Acrobat Reader.

N3gaHve Ha gp. Hocutene: MeToabl BbIMUCIIEHUSA TPOWHbLIX M NOBEPXHOCTHbIX MHTErpasnos.
[MpunoxxeHnsa K 3agayam reomMeTpun n MexaHuku : y4ebHo-metoanveckoe nocobue Ans By3oB
: [ana cneumancHocten: 010501 - lMpuknagHasa maTemaTtuka v mHdopmatuka, 010901 -
MexaHuka] / BopoHex. roc. yH-T ; cocT.: IM1.C. YkpauHckui, .A. BuHorpagoBa .— BOpoHeEX :
WML Bry, 2011 .—24 c. : un.

<URL.:http.//www.lib.vsu.ru/elib/texts/method/vsu/m11-15.pdf>.

B) MH(POPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTernbHbIE PECYPChI:

(o]
I'rl\jl_'l Pecypc
1 OBC «KoHcynbtaHT ctygeHTa» (hitp:/biblioclub.ru)
2 OBC «JlaHb» (https://e.lanbook.com)
3 3oHanbHag Hay4Has 6ubnuoteka BIY (https:/lib.vsu.ru/)
4 OYMK «MaTtemaTtudeckmii aHanma (nekt. 3.J1. WnwkmHa)»

(https://edu.vsu.ru/course/view.php?id=11603)




16. MNMepeyeHb y4yebHO-MeTOAMYECKOro obecnevyeHUss ANA CaMOCTOATeNbHOM pPaboTbl (y4ebHo-
memoduyeckue pekomeHOayuu, rocobus, 3adayHUKU, MemoOu4yeckue yKa3aHusi 10 8bINOo/IHEHUK
rpakmu4eckux (KOHmMpPOribHbIX), Kypcosbix pabom u 0p.)

Ne n/n | McTouHMK

1 MonoxeHne 06 opraHuM3auum camocToaTeNnbHOM paboTel  obydatowmxcs B BopoHexckom
" | rocyaapcTBEHHOM YHMBEPCUTETE

P UHcTpykumsa. Obwue pekoMeHaaumm no oOPMIIEHMIO KYPCOBBLIX WM BbIMYCKHbIX KBanMMUKALNOHHbIX
" | pabot

JlapuH, A.A. 3agaumn u ynpaxHeHus N0 MaTemMaTUY4ECKOMY aHanuay : y4ebHO-MeToamyeckoe
nocobue no cneymnansHoctam 010501(010200) - MNpuknagHas matemMaTuka M MHpopmaTumka,
010901(010500) - MexaHuka, 010203(351500) - MatemaTudeckoe obecneyeHne wu

3. aAMUHUCTPUPOBaHNE MHAOPMALMOHHBIX cucTem / BopoHex. roc. yH-T; cocT.: A.A. JlapuH,
"A. BuHorpagoBa .— Boponex : JIOM BIy, 2005 .— 23 c. — bubnuorp.: ¢c.22 .—
<URL.:http.//www.lib.vsu.ru/elib/texts/method/vsu/nov05112.pdf>.

BuHorpagosa, [.A. 3agaHua gns KypcoBom paboTbl MO MaTtemMaTu4yeckoMy aHanuay
(MHTerpanbHoe wucdUcneHne YHKUMN MHOMMX MEPEMEHHbIX) :  y4ebHOo-meToanyeckoe

4. | nocobue ans By3oB / BopoHex. roc. yH-T; cocT. I.A. BuHorpagosa [u ap.] .— Boponex : UIML,

BI'Y, 2008 — 44 C. — bubnuorp.: c.44 —

<URL.:http.//www.lib.vsu.ru/elib/texts/method/vsu/m08-15.pdf>.

BuHorpagosa, A. MeToabl BbIMUCIEHUS ABOWHLIX WHTErpanoB. [MpUNOXeHUs ABOWHbLIX
5. | vHTerpanoB : y4ebHo-meToanYeckoe nocobue ana By3oB / BopoHex. roc. yH-T; cocT.: [A.
BuHorpagosa, I1.C. YkpanHckui .— Boponex : UINL BI'Y, 2009 .— 22 c.

BuHorpagosa, N.A. Psagbl ®dypbe (MOCTpPOEHWE M CXOOUMOCTb) : y4yebHO-MeToamnuveckoe
nocobue gns By30B : [ANgA CcTyd. chak. npuknag. MatemMaTuku, MHPOPMATUKA U MEXaHUKK
BopoHex. roc. yHOTa Bcex copmM 0O6yyeHus, u3dydarwlmnx Kypc MaT. aHanusa, gns
cneunanbHocTen : 010501 - lNpuknagHas maTemaTtuka M WHpopmaTtuka, 010503 - Mar.
obecneyeHre n agMuHucTpupoBaHue uHdopm. cuctem, 0100901 - MexaHuka] / BopoHex.
roc. yH-T; coct.: I".A. BuHorpagosa, N.C. YkpaunHckuii .— BopoHex : UMNL, BIy, 2009 .— 21 c.
— Bubnuorp.: c. 21.

N3paHne Ha ap. HocuTene: Paabl Pypbe (NOCTPOEHUE U CXOAUMOCTL) [DNEKTPOHHbLIN pecypc]
._y4ebHO-MeToOMYECKOE Nocobue ansg BYy30B : [ans cryd. dak. Npuknag. MatemaTukm u
MexaHukn BnpoHex. roc. yH-Ta Bcex hopM 0bydeHus, naydarLlimx Kypc MaT. aHanmsa, ans
cneumanbHocTen: 010501 - [MpuknagHaa matematvka u_ uHdopmaTtuka, 010503 - Mar.
obecneyveHne u agmmHuctTpupoBaHme, 010901 - MexaHuka ] / BopoHex. roc. yH-T; cocT.: .A.
BuHorpagosa, [1.C. YkpauHckun .— BopoHex : WM3gatenbcko-nonurpadnyecknin  LIEHTP
BopoHEeXCcKOoro rocygapcrBeHHoro yHmsepcuterta, 2009.

YkpauHckun, [1.C. MeTogbl BbIMUCIIEHMUST TPOWMHBIX WM MOBEPXHOCTHLIX WHTErparos.
MpunoxeHna K 3agadvam reoMmeTpum n MexXaHukm : y4ebHo-meToguveckoe nocobue ons By3oB
: [ans cneumnanbHocTen: 010501 - lMpuknagHas maTematuka M mHdopmaTuka, 010901 -
MexaHuka] / BopoHex. roc. yH-T ; cocT.: IN.C. YkpanHckuin, I".A. BuHorpagosa .— BopoHex :
nnu Bry, 2011 .— 24 c. : un. — bubnworp.: c. 24.

N3paHne Ha gp. HocuTene: MeTogbl BblMUCAEHUSS TPOWHbLIX M NOBEPXHOCTHbLIX MHTErpanos.
[MpunoXxeHus K 3agavyaM reoMeTpum U MexaHUKM [OnekTpoHHbi  pecypc] @ y4ebHo-
MeToamyeckoe nocobue ans By3oB : [ans cneuuwansbHocTeh: 010501 - [lMpuknagHas
MaTematvka 1 mnHdopmatuka, 010901 - MexaHuka] / BopoHex. roc. yH-T : cocrt.: [.C.
YkpawnHckun, [.A. BuHorpagosa .— BopoHex : UMMLL BI'Y, 2011.

BuHorpagosa, I'.A. OnpegeneHHbin nHterpan Pumana : y4ebHo-meToamnyeckoe nocobue gns
BY30B : [4NA cTyd. 1 K. O4HOM M O4HO-3a04. PopM. 0BydeHus, ang Hanpasnexnun: 010400 -
Mpuknag. matematuka n nHdopmatmka, 010900 - MexaHuka, 010500 - Mat. obecneveHune u
agMuHucTpupoBaHme uHgopMm. cuctem, 110300 - dyHoameHT. nHoOpMaTUKa M MHAOPM.
TexHonoruu, 010800 - MexaHuka n mat. mogenuposanue, 230700 - MNpuknaa. nHpopmaTuka,
080500 - BusHec-uHdopmaTuka] / BopoHex. roc. yH-T ; [cocT.: .A. BuHorpagosa u ap.] .—
BopoHex : Wagatenbcko-nonurpadomMyeckmn  LEeHTp BOpOHEXCKoOro rocygapCTBEHHOro
yHuBepcuteTta, 2013 .— 32 c. : un. — bubnworp.: c.31.

N3gaHne Ha gp. Hocutene: OnpedeneHHbii nHTerpan PumaHa [SnekTpoHHbI pecypc] :
y4yebHo-mMmeToamnYeckoe nocobue Ans By3oB : [And cTyd. 1 K. OMHOW M O4HO-3a04. DOPM.
obyyenuns, ansa Hanpasnenun: 010400 - Mpuknag. matemaTtuka u uHdopmatuka, 010900 -
Mexanuka, 010500 - MaT. obecneyeHne n agmuHucTpupoBaHme nidopm. cuctem, 110300 -




dyHoameHT. uHdopmaTMka U uHdopm. TexHonoruu, 010800 - MexaHuka U1 mar.
mogenupoBaHue, 230700 - MMpuknag. wnHdopmatuka, 080500 - BusHec-nHdopmatukal /
BopoHex. roc. yH-T : [cocTt.: I'A. BuHorpagosa un ap.] .— BopoHex : W3patenbcko-
nonurpadundeckmnin LLeHTp BopoHEXCKOro rocygapcTBEHHOro yHmepcuteta, 2013.

YkpauHckun, [1.C. MeTogbl BbIMUCIIEHUST TPOWMHBIX WM MOBEPXHOCTHLIX WHTErparnos.
MpunoxeHna K 3agadam reoMeTpum U MexaHuKnm [ONekTPOHHbIN pecypc] : yy4ebHo-
meTogudeckoe nocobue p[ns By3oB : [ana cneumanbHocten: 010501 - [MpuknagHas
mMaTemaTuka M uHpopmatmka, 010901 - MexaHuka] / BopoHex. roc. yH-T ; cocT.: [.C.
YkpauviHckun, I'.A. BuHorpagoBa .— 3OnekTpoH. TekcToBble AaH. — BopoHex : UMM BI'Y, 2011
.— 3arn. ¢ TUTyn. akpaHa .— JNeKTPOH. Bepcusa ned. nybnukaumm .— CeoboaHbIN 4OCTyn U3
nHtpacetn BI'Y .— TekctoBbin dpann .— Windows 2000; Adobe Acrobat Reader.

N3naHve Ha gp. Hocutene: MeToAbl BbIMUCIEHUSA TPOWHbLIX M NOBEPXHOCTHbIX MHTErpanos.
MpunoxxeHnsa K 3agavyam reoMmeTpum n MexaHukm : y4ebHo-meToanveckoe nocobue Ans By3oB
: [ana cneumancHocTten: 010501 - MpuknagHas maTemaTtuka v uHdopmatuka, 010901 -
MexaHuka] / BopoHex. roc. yH-T ; cocT.: IN1.C. YkpauHckui, .A. BuHorpagosa .— BOpoHeX :
WML Bry, 2011 .—24 c. : un.

<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m11-15.pdf>.

10.

BepmaH, I'.H. C6opHuMK 3agay No Kypcy MatemaTu4ecKkoro aHanmaa : ydebHoe nocobue
/ T.H. BepmaH. — 8-e u3g., ctep. — CaHkr-lNeTepbypr : NlaHb, 2019. — 492 c. — ISBN
978-5-8114-0657-9. — TeKCT : 3MEKTPOHHLIN // ONeKTPOHHO-6MbnMoTeyHasa cuctema
«Jlaub» : [canTt]. — URL: https://e.lanbook.com/book/111199 (mata obpalieHus:
07.10.2019). — Pexxum goctyna: Ans aBTopu3. nonb3oBaTtenen.

11.

YkpaviHckun, M.C. OCHOBHble METOAbl BbIMUCIIEHUSA HeonpeaeneHHbIX MHTerpanos
[OnekTpoHHbIN pecypc] : ydebHO-MeTOoau4eckoe nocobue onst By3oB : [gna ctyg. 1 K.
OYHOWN N OYHO-3a04HOWN hopm 00y4veHus dak. Npuknag. MatemaTuki, MHPOPMaTUKA 1
MexaHukn ; ans HanpaeneHun : 010500 - Mat. obecneveHne N agMUHUCTPUPOBaHUE
uHdopm. cuctem, 010300 - dyHaameHTanbHble MHOPMATUKA U MHPOPM. TEXHOMNOTUN;
01400 - lMpuknagHas matematvka n wuHcpopmatuka, 010800 - MexaHuka u mart.
mogenuposanue, 230700 - lMNpuknag. nHpopmaTtuka, 010900 - MexaHuka, 080500 -
BusHec-uHdopmatmka] / BopoHex. roc. yH-T ; cocrt.: I1.C. YkpauHckui, 3.J1. lnwkunHa ,
A. BuHorpagpoea .— OnekTpoH. TeKkcToBble gaH. — BopoHex : WM3apgaTtenbcko-
nonurpadu4eckmn LeHTp BopoHexckoro rocyaapcTBeHHoro yHusepcuteta, 2013 .—
3arn. ¢ Tutyn. akpaHa .— CBoboaHbI AoCTyn U3 uHTpaceTn BI'Y .— TekcToBbIn dann
— Windows 2000 ; Adobe Acrobat Reader —
<URL:http.//www.lib.vsu.ru/elib/texts/method/vsu/m13-173.pdf>.

12.

JlapuH, A.A. 3adayu u ynpaxHeHuUs 1o Mamemamu4yeckoMy aHanusy : y4ebHo-
memoduyeckoe rocobue mno crneyuansHocmam 010501(010200) - [lpuknadHas
Mamemamuka u uHgopmamuka, 010901(010500) - MexaHuka, 010203(351500) -
Mamemamu4deckoe obecriedeHue U aOMUHUCMPUPO8aHUE UHGOPMaUUOHHbIX cucmem
/ BopoHex. 2oc. yH-m; cocm.: A.A. JlapuH, I".A. BuHoepadosa .— BopoHex : JIOI Bl'Y,
2005 — 23 C. — bubrnuoep.: c.22 —
http://www.lib.vsu.ru/elib/texts/method/vsu/nov05112.pdf

13.

Bunoepadosa, I'A. 3adaHus 0nisi Kypcogol pabombl MO MamemMamu4yecKkoMy aHasusy
(uHmMeepanbHoe ucyucneHue yHKUUU MHO2UX NepeMeHHbIX) : y4ebHo-Memoduyeckoe
rnocobue 0ns sy3oe / BopoHex. 2oc. yH-m; cocm. [A. BuHoepadosa [u dp.] .—
BopoHex : uriy Bry, 2008 — 44 c. — Gubnuoep.:
c.44:http://www.lib.vsu.ru/elib/texts/method/vsu/m08-15.pdf

14.

BuHorpaposa, I'.A. Psaabl ®ypbe (NOCTpOEHME U CXOAUMOCTb) [QNEKTPOHHbBIN pecypc] :
yuyebHo-MeToandeckoe nocobue onst By3oB : [4ns cTyd. dak. npuknag. MatemMatuki m
MexaHukuM BnpoHex. roc. yH-Ta Bcex oopm 0byyeHus, naydarowmx Kypc maT. aHanumaa,
ana cneunansHocTten: 010501 - MpuknagHaa matematuka u nHgpopmatuka, 010503 -
Mar. o6ecneyeHne n agmuHuctpmposanune, 010901 - MexaHuka | / BopoHex. roc. yH-T;
coct.. [.A. BwuHorpagosa, [I1.C. VYkpaumHckmn .— BopoHex : Wagartenbcko-
nonurpadu4eckMn LeHTp BopoHexcKoro rocygapcTBeHHoro yHnsepcuteta, 2009.

15.

BuHorpagosa, [.A. OnpegeneHHbin _uHTerpan PumaHa [ONeKTpOoHHbI _pecypc]

y4yeOHO-MeToan4yeckoe nocobuve ans By3oB : [Ansg cTtyd. 1 K. 04HOM M 04YHO-3304. (DOPM.
obyyeHus, anga Hanpaenenun: 010400 - lMpuknag. matemMatuka U mnHdopmaTuka,
010900 - MexaHuka, 010500 - MaTt. obecne4yeHne U aaMUHUCTPUPOBAHUE UHEOPM.




cuctem, 110300 - PyHgameHT. mHbopmaTvka u mHpopm. TexHonormm, 010800 -
MexaHnka 1 mart. moaenupoBanue, 230700 - lMpuknag. nHdopmartuka, 080500 -
BusHec-nHdopmaTtukal / BopoHex. roc. yH-T ; [cocT.: .A. BuHorpagosa u ap.] .—
BopoHex : M3paTtenbcko-nonmrpadmyecknii LIeHTP BOpOHEXCKOro rocyJapCTBEHHOIo
yHuBepcuteTta, 2013.
YkpaunHckun, .C. MeTtoabl BbIMUCIIEHMS TPOWHbLIX U MOBEPXHOCTHbLIX MHTErpanos.
MpunoXxeHust K 3aga4aM reoMeTpmum U MexXaHuKu : y4eOHO-MeToandeckoe nocobme ans
16 By30B : [ans cneumanbHocTen: 010501 - lNpuknagHas maTeMatuka M MHAOOPMAaTMKA,
"1 010901 - MexaHuka] / BopoHex. roc. yH-T ; cocT.: [1.C. YkpauHckmn, [.A. BuHorpagosa
.— BopoHex : ML BIry, 2011 .— 24 c. : vn.
<URL :http.//www.lib.vsu.ru/elib/texts/method/vsu/m11-15.pdf>.
Mpenen 6e3 cekpeToB [ANEKTPOHHLIN pecypc] : y4ebHo-meTogmyeckoe nocobue : [ans
ctya. 1 K. O4HOM M O4YHO-3a04HOM hbOpM O0OyYeHuss pak. Mpuknag. mMaTemaTuKu,
MHOPMaTUKN 1 MexaHuku ; ansa HanpaeneHun : 010400.62- MNpuknagHas maTemMaTtuvka
n wnHpopmaTtuka, 010300.62 - DyHaameHTanbHas WHGopMaTMka W UHAOPM.
TexHonorun, 010500 - MaT. obecneyeHne n agMMHUCTPUPOBAHME MHOPM. CUCTEM, ,
010800.62 - MexaHuka 1 mat. mogenupoaHne,080500.62 - BusHec-uHdpopmatukal /
BopoHex. roc. yH-T ; [cocT.: I1.C. YkpanHckuii u gp.] .— ONEeKTPOH. TEKCTOBbIE AaH. —
BopoHex : N3pgaTtenbckun gom BIY, 2015 .— 3arn. ¢ tutyn. akpaHa .— CBobogHbIN
pocTyn m3 nHtpacetn BI'Y .— TekctoBbii pavin .— Windows 2000 ; Adobe Acrobat
Reader .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-61.pdf>.
18 OYMK «MaTtemaTtunyeckui aHanus (nexT. 3.J. WnwiknHa)»
"| (https://edu.vsu.ru/course/view.php?id=11603)

17.

17. OOpasoBaTenbHble TEXHONOrMu, ucnonb3yemblie MNpu peanusauum y4ebHOMU
OUCUMNNUHBbI, BKIMOYaA [OUCTAHUMOHHble obpa3oBaTenbHble TexHonoruu (OOT),
3INeKTpoHHoe obyyeHue (30), cmewaHHoe o6y4YeHue):

MpnM noaroToBke K NEKUMOHHbIM W CEMUHAPCKUM 3aHATUMAM, TEKYLLEW W NPOMEXYTOYHOM
aTTecTaumam CTygeHTy Heob6XxoaMMo NONb30BaTbLCA KOMMNbIOTEPHOW TEXHUKOW, MOAKMHOYEHHON K
cetn "MIHTepHeT", co cnegyowmnmM NporpaMmmMHbIM obecneyeHnem:

- onepauwmoHHasda cuctema (Windows vnu Linux);

- Microsoft Office unu LibreOffice;

- 6pay3sep (Mozilla Firefox, nnn Internet Explorer, unn Chrome u gp.).

OucumnnuHa MoxeT ObiTb peanu3oBaHa C NPUMEHEHMEM AUCTaHUMOHHBIX obpas3oBaTesnbHbIX
TexHonormin Ha  O6pasoBaTenbHOM  nopTane  «JMNEeKTPOHHbIM  yHuBepcuteT  BlY»
(https://edu.vsu.ru/) Ha 6ase cooTBeTcTBYOWMX AYMK. QYMK «MaTematnyeckun aHanms (nNekr.
O.J1. WuwikuHa)» (https://edu.vsu.ru/course/view.php?id=11603)

18. MaTtepmanbHO-TeXHU4YeCcKoe obecnevyeHne AUCLUMNIIUHDbI:

YyebHaa ayguTtopusa Ana NpoBedeHMs NeKuun cneuvanumsavpoBaHHas Mebernb, KoOMMbioTep
(HOyTOYK), MynNbTUMEANNHoE obopygosaHue (npoekTop, 3KpaH, cpencrtea
3BYKOBOCMNPOU3BEAEHNS), [OMYyCKaeTCa UCnonb3oBaHMe nepeHocHoro obopyaosaHua.OC
Windows 8 (10), nHTepHeT-6pay3ep (Google Chrome, Mozilla Firefox), MO Adobe Reader,
nakeT CTaHAapTHbIX OMUCHBLIX MPUMOXKEHUA Ana paboTbl C AOKYyMeHTamu, Tabnuuamun (MS
Office, Mon Odouc, Libre Office). Agpec (mectononoxeHue) r. BopoHex, yn. YHMBepcuTeTckas
nnowaap, 4.1, raeHbIN y4ebHbIV KOpNyc, aya.226, 227, 329, 433, 435

YyebHasa ayguTopus AN NpoBeAeHMst NPaKTUYEeCKMX U nabopaTopHbIX 3aHATUIN, OpraHu3auumn
camocToaTenbHoW paboTbl, NPOBEAEHUS TEeKyWMX U MPOMEXYTOYHbIX aTTecTauuin:
cneumnanuavpoBaHHasa Mebenb, komnbloTep (HOYTOYK) Ana npenogaBaTens, nepcoHanbHble
KOMMNbOTEPLI ANA BO3MOXHOCTM OpraHu3auuMm wuHanBMayanbHOW paboTbl obyyaromxcs,
MynbTUMeannHoe obopyaoBaHue (NPOEKTop, 3KpaH, CpeacTBa 3BYKOBOCMPOWU3BEOEHUS),
AonycKaeTcs Ucnosnib3oBaHMe NepeHoCcHoro obopynoBaHuS.

OC Windows8 (10), nHTepHeT-6pay3ep (GoogleChrome, MozillaFirefox), ¢ BO3MOXHOCTbIO
nogkntoveHms K cetn «MHTepHeT» n nnatgopme OneKkTpoHHoro yHueepcuteta BIY (LMS
moodle), O AdobeReader, nakeT cTaHAapTHbIX OMUCHLIX MNPUMOXeHu ana paboTbl C
pokymeHtamm (MS Office, Mon Odunc, LibreOffice), cneunanunsmposarHHoe O no TemaTuke




ANCLUUNINHBI
(MecTononoxeHue) T.

(monyckaetcs

kopnyc, aya.214, 216, 226, 227, 329

aemoBepcus
BopoHex, yn. YHuBepcuteTckaa nnowanb, A.1,

nnn

BUpTyanbHbln  aHanor [10). Appec

rMaBHbIN y4EBHLIN

19. OueHoOYHbIe cpeacTBa ANl NPOoBeAEHUs TEKYLLEN U MPOMEXYTOYHOM aTTecTauumn

MopsAoK OLIEHKN OCBOEHMSA 0By4aloLLmMMnca y4eGHOro MaTtepuana onpeaensieTcs cogepXxaHnuem
creayoLwmx pasgenos ANCLUMIUHDI:

NHgukaTop(bl
rll\}gn H;;'&i';%?ﬂl?%?;ﬂﬁga Ko“cl';?;)e"'” ﬂ(ﬂ)TM)Kel-ﬁ)lSIﬂ) OueHo4Hble cpeacTBa
KOMMeTeHUUn
1. | Obwme maTemaTnyeckme YK-1 NYK-1.1.
NOHATUA, Heobxoanmble Ons OTlK-1 NYK=1..2.
N3y4YeHns MaTeMaTn4eckoro NOrK-1.1
aHanmsa NOMK-1.2. lNepeyveHb sonpocos
NOIK-1.3. lNpakmu4eckoe
NOIK-1.4 3adaHue
2. | Npegen n HenpepbIBHOCTb YK-1 NYK-1.1.
PYHKLUNA 1 OTOBPaKEHUIA. OrlK-1 NYK=1..2. KoHmponbHas paboma
Mpenen NOTMK-1.1 No 1
nocnefoBaTeNbHOCTU TOYEK. NOrK-1.2. lNepeyeHb soripocos
NOIK-1.3. lNpakmu4eckoe
NOIMK-1.4 3adaHue
3. | AndppepeHunansHoe YK-1 NYK-1.1.
ncumcneHune pyHKLnn ogHon OTlK-1 NYK=1.2. KorHmpornbHas paboma
BELLEeCTBEHHON NepeMeHHON NOTK-1.1. Ne 2 [MepeyeHs
NOMK-1.2. 80r1poCco8.
NOMK-1.3. lpakmuyeckoe
NOTK-1.4. 3adaHue
MpomexyToyHas aTTectaums KM lepeyeHb soripocos
dopMa KOHTPOrs — 3a4eT, 9K3aMeH lNpakmuyeckoe 3a0aHue
4. | HeonpeaeneHHbI nHTerpan YK-1 NYK-1.1.
dYHKLMM OOHOM OrK-1 NYK=1..2. KoHmponbHas paboma
BELLLECTBEHHOW NepeMeHHOM NOTIK-1.1 Ne 3 [MepeyeHb
NOTK-1.2. 80ripocos
NOIK-1.3. lNpakmu4yeckoe
NOIMK-1.4 3adaHue
5. | WHTerpupyemocTb no YK-1 NYK-1.1.
PumaHy yHKUMKM ogHOM OrK-1 NYK=1..2. KorHmpornbHas paboma
BELLEeCTBEHHOMN NEepPeMEHHON NOTK-1.1 Ne 4 [MepeyeHs
Ha oTpe3ke. OnpegeneHHbiv NOMK-1.2. 80r1poCco8
WHTerpan PnmaHa NOMK-1.3. lpakmuyeckoe
NOIK-1.4 3a0aHue
6. | HecobcTBEHHbIVM MHTErpan YK-1 NYK-1.1.
OT OYHKLUMM OHOW OrK-1 NYK=1..2. KoHmponbHas paboma
BELLLECTBEHHOW NEepeMeHHOMN NOrK-1.1 Ne 4 [NepeyeHb
NOMK-1.2. 80r1poCco8.
NOIK-1.3. lNpakmu4eckoe
NOIK-1.4 3adaHue
7. | AndpdepeHunansHoe YK-1 NYK-1.1.
ncymncneHne OyHKLMn OrK-1 NYK=1..2. KorHmponbHas paboma
MHOTIMX BELLECTBEHHbIX NOIK-1.1. Ne 5 [MepeyeHb
nepemMeHHbIX NOIK-1.2. 80r1poco8
NOMK-1.3. lpakmuyeckoe
NOIMK-1.4. 3adaHue




Ne

HanmeHoBaHue pasgena

KomneTteHu

NuankaTop(bl)

n/n OvcumMnnnHbl (Moayns) na(n) ,ﬁ,‘,ﬁ,,cggfei”u”mﬂm OLieHouHbIe CpencTea
8. | Ywncrnosble pagpl YK-1 NYK-1.1.
OrK-1 NYK=1..2.
NOMMK-1.1.
NOIK-1.2. lNepeyeHb gorpocos
NOIK-1.3. lNpakmu4eckoe
NOTK-1.4. 3adaHue

MpomexyToyHas aTTecTauus
cbopma KOHTpONSA - 3a4eT, 9K3aMeH

KUM lepeyeHb goripocos
lMpakmuyeckoe 3adaHue

9. | dyHKUMOHasNbHbIE YK-1 NYK-1.1.
nocnegoBaTenbHOCTU U OTlK-1 NYK=1..2. KoHmpornbHas paboma
dYHKUMOHAamNbHbIE pAabI NOTK-1.1 Ne 6 MepeyeHs
NOMK-1.2. 80r1pocos
NOMK-1.3. lpakmuyeckoe
NOIK-1.4 3adaHue
10. | CteneHHble pagpl YK-1 NYK-1.1.
OnK-1 MYK=1..2. KonmponbHas paboma
NOTK-1.1 Ne 6 MepeyeHsb
NOMK-1.2. 80r1poCco8.
NOIK-1.3. lNpakmu4eckoe
NOIK-1.4 3adaHue
11. | KpuBonuHenHble nHTErpanbl YK-1 NYK-1.1.
OnK-1 MYK=1..2. KoHmpornbHas paboma
NOTMK-1.1 Ne 7 MepeyeHs
NOTK-1.2. 80ripocos
NOMK-1.3. lpakmuyeckoe
NOIK-1.4 3adaHue
12. Mepa >KopaaHa. YK-1 NYK-1.1.
OllK-1 NYK=1..2.
NOTMK-1.1
NOTK-1.2. lNepeyeHb sorpocos
NOMK-1.3. lpakmuyeckoe
NOIK-1.4 3adaHue
13. | KpaTHble nHTerpansl YK-1 NYK-1.1.
OnNK-1 MYK=1..2. KoHmpornbHasi paboma
NOTK-1.1 Ne 6 MepeyeHsb
NOTK-1.2. 80ripocos
NOIK-1.3. lNpakmu4eckoe
NOIMK-1.4 3adaHue
14. | [MOBEPXHOCTHbIE NHTErpParbl YK-1 NYK-1.1.
OnK-1 MYK=1..2. KonmponbHas paboma
NOTK-1.1 Ne 7 [MepeyeHs
NOIK-1.2. 80ripocos
NOMK-1.3. lpakmuyeckoe
NOIMK-1.4 3adaHue
15. | OnemeHTbl TEOPUN NONS YK-1 NYK-1.1.
OrlK-1 NYK=1..2.
NOMK-1.1
NOMK-1.2. lNepeyeHb gorpocos
NOIK-1.3. lNpakmu4eckoe
NOIK-1.4 3adaHue
16. | MHTerpansbl, 3aBucswme ot YK-1 NYK-1.1. KorHmporbHas paboma
napameTpa OlK-1 NYK=1..2. Ne 8 [TepeyeHs
NOMK-1.1. 80r1poCco8.
NOIMK-1.2. lpakmuyeckoe




NuankaTop(bl)
Ne | Hauuerosanvie pasnena | Kounetewl | “nocryxenna | OueHodsie cpeAcTsa
Avct AY KOMMNeTeHuun
NOMK-1.3. 3adaHue
NOIMK-1.4.
17. | Pagbl ®ypebe. YK-1 NYK-1.1.
OMK-1 MYK=1..2. KoHmponbHasi paboma
NOTK-1.1. Ne 8 MepeyeHsb
NOMK-1.2. 80r1poCco8.
NOMK-1.3. lpakmuyeckoe
NOIK-1.4. 3adaHue
lMpomexyToyHas aTTectaums KUM lNepeyeHb soripocos
dopMa KOHTpPOrs - 3a4eT, 3K3aMeH lNpakmuyeckoe 3a0aHue

20 TunoBble OUEHOYHbIE cpeactBa U MetToaunydeCcKue martrepuanbl, onpegensdrowue npoueaypbl
OoLueHunBaHuA

20.1 TeKywWwMn KOHTPOSb ycrneBaeMocTun

KoHTpornb ycneBaemocTy No AUCLUMMNIIMHE OCYLLECTBNAETCSA C MOMOLLLIO CNEAYHLNX OLLEHOYHbIX
cpencTs:

KOHTpOJ‘IbHaﬂ pa60Ta. I'Iepequb BOMPOCOB. npaKTVI‘-IeCKVIe 3adaHu4.

1 CEMECTP

MUHOBPHAYKM POCCUM
®ENEPAILHOE FOCYOAPCTBEHHOE BHO[PKETHOE OGPA3OBATEILHOE YUPEXKOEHVE
BbICLLEFO OBPA30BAHUS
«BOPOHE)XXCKUWM rOCYAAPCTBEHHbIA YHUBEPCUTET>
(®rB0Y BO «BIY»)

Kaq)ep,pa MaTeMaTn4eCcKoro 1 rpuknagHoro aHarn3a
(HaumeHosaHue Kagedpsb!)

KomnnekT 3agaHuMn ana KOHTponbHoW pa6oTbl Ne 1

no ancumnnvie b1.0.11 MaTtemaTtunyeckmn aHanmus

Tema [lpepen

BapwuaHT 1
1. NaTtb onpefeneHve B kBaHTopax a = limx, .
n—o

2. [okasaTb, ucnonb3ysa onpegenenune, 4to limlgn = +o

n — 0

5 2n+HH+2n+2)!
3. Haiitn npegen nocnegosartensHOCTN x, =
(2n +3)!

4. 3anucaTtb B TepMMHax HepaBeHCTB lim f(x) = —oo

X-da

5. Haiitv npegen lim x(vx* +1—x).

2
. -5x+1
6. Hantn npegen lim>—>* T2
x-o 3x+7

BapuaHT 2



HaTtb onpenenenue B kBaHTopax limx, =a —0.

n-o
2

[okasaTb, Mcnonb3ys onpegenenune, Yto lim =00

n-op+]

o . 1000~
HainTtn npegen nocrnegoBaTenbHOCTM lim .
n-o p° 4

3anucatb B TepMuHax HepaseHcTs lim f(x) = A
. 2=~+x-3
lim———.
=7 x7 =49
. x> =2x
lim————
=2 x" —4x+4

MNHOBPHAYKN POCCUI
®EOEPAINBHOE NOCYAAPCTBEHHOE BIO[DKETHOE OBPA3OBATE/TbHOE YYPEXXOEHUE
BbICLLEIO OBPA3OBAHUA
«BOPOHEXCKWW rOCYOAPCTBEHHbIW YHUBEPCUTET»
(Preoy BO «Br'Y»)

Kadhenpa matematmyeckoro n npuknagHoro aHanmaa
(HaumeHosaHue kaghedpsbi)

KomnnekT 3agaHun ana KOHTponbHOW pa6oTbl Ne 2

no ancumnnvie bB1.0.11 MaTtemaTtnyeckmin aHanms

Tema WccnegoBaHue doyHKUNI

BapuaHT 1
HaiiTu nponssogHyto dyHKumn sin /1 — x”
HaiiTu nponssogHyto cyHKumK (arcsinx)™”

3 2

. cos(nx)
Hantu Touku paspbiBOB yHKUMN y = Py 1 YCTaHOBUTbL MX POf
X —x

5 .oxt -1
Hantu npegen lim
-1 Inx

XCOSXx —sinx

Hantn npegen lim 5

x-0 X

BapuaHT 2
Haintu npousBoaHyo pyHKUUKN sin(arctgx)

HaiiTv npoussoaHyto dpyHkumm (v1—x>)"™*

sin x

HanTun Toukn paspbiBOB PYHKLUMN y = e M 1 yctaHoBUTBL MX pop

. 1/x*
arcsin xj

X

HanTtn npeaen lim(

x-0

.1
Hantn npegen lim &
-1 tg5X

Kputepumn oueHku:



OUEeHKa «OTJINYHO>» BbICTABIIAETCA, €CIMN peLUEeHbl BCE 3aayl,

OLEHKa «XOopoLwo>» BbICTaBJIAE€TCA, €CJ/in He pelleHa ogHa U3 3adau

- OUEeHKa «yaoBneTBoOpuTeribHO» BbICTaBNAETCA, €CIIN peLlleHbl TPpU 3agavdu;
- OUEeHKa «HeyOOoBJIETBOPUTESIbHO>» €Clin pelleHO MeHee TpeX 3adady

2 CEMECTP
MNHOBPHAYKWM POCCUI
®ENEPAITBHOE NOCYOAPCTBEHHOE BIODKETHOE OBPA3OBATESTbHOE YYPEXXAEHME
BbICLLEIO OBPA3OBAHUA
«BOPOHEXCKWW rOCYOAPCTBEHHbIW YHUBEPCUTET»
(Preoy BO «Br'y»)

Kadhenpa matematmyeckoro u npmknagHoro aHanmaa
(HaumeHosaHue kaghedpsbl)

KomMmnnekT 3agaHMn Ansa KOHTporbHOM paboTbl Ne 3

no aucumnnude B1.0.11 MaTtemaTn4eckun aHanus

Tema HeonpeaeneHHbI nHTerpan

BapuaHT 1
2—4/1-
1. Bbluucnutb I xd

——dx.
Vl—x
5 e’
2. Hantm Jgdx.

V16 —e

3. Bbluucnutb jez’”xdx.

4. Bbluucnutb ji
x(l + x)
BapuaHT 2
1. Bblumcnutb J. .
xInx

2. Hantu J.x/;[-ld—x
I-x
3. Bbmucnutb jxln(x)dx.

4. Hantn J.sinxcoszxdx.

MUHOBPHAYKM POCCUM
®ENEPAILHOE MOCYOAPCTBEHHOE BHO[PKETHOE OGPA3OBATEILHOE YUPEXKOEHUE
BbICLLEFO OBPA30BAHUS
«BOPOHEXXCKUWM rOCYAAPCTBEHHbIA YHUBEPCUTET>
(®rB0Y BO «BIY»)



3.

4. Haitu nnowanb, orpaHNYEHHY KpUBbIMU Y = x’e”

Bblumncnntb _[

Bbluncnutb 0

3
4
Bblumncnntb I
0

Ka(bep,pa MaTeMaTn4ecKoro 1 rpukKnagHoro aHarnmn3a
(HaumeHosaHue kaghedpsbi)

KomMmnnekT 3agaHun Ansa KOHTpornbHou paboTbl Ne 4

no ancumnnvie B1.0.11 MaTtemaTtnyeckmn aHanms

Tema OnpegeneHHbI nHTerpan

BapwuaHnT 1

a

BblYMCnnTb va a’ -x*dx.

0

0
Bbiuncnutb I(x + 2)3 ln(x + 2)dx.
-1

1
xdx

—1X2 +x+1

- 2a
Hantu nnowanb, OrpaHUYEHHY0 KpUBbIMU Y = ?cos x, y=atgx, x=0.

BapuaHT 2

1

xdx
J‘)c4+1.

(x—=1Ddx

Vx? +1

1
Bbluncnutb '[ x arctgxdx
0

X

, y=0, x=2.

MNHOBPHAYK POCCUN
PEAOEPANBHOE MOCYAAPCTBEHHOE BIO[PKETHOE OEPA3OBATEJIbHOE YYPEXXOEHUE
BbICLLEIO OBPA3OBAHUA
«BOPOHEXCKWUW rOCYOAPCTBEHHbIW YHUBEPCUTET»
(®rboOy BO «BI'Y»)



Ka(bep,pa MaTeMaTn4ecKoro 1 rpukKnagHoro aHarnmn3a
(HaumeHosaHue kaghedpsbi)

KomnnekT 3agaHun ana KOHTponbHoW paboTbl Ne 5

no ancumnnvie B1.0.11 MaTtemaTtnyeckmn aHanms

Tema [OudhepeHumanbHoe ncHncneHne yHKLUUM MHOMMX BELLLECTBEHHbIX NePEMEHHbIX
Tema [OudhepeHumanbHoe ncHncneHne yHKLUUM MHOMMX BELLLECTBEHHbIX NePEMEHHbIX

BapuaHT 1

X
. Hantn yacTtHble nponsBogHbIE NEPBOro M BTOPOro NopAaaKoB YHKUMU u = —.

y
. Haiitn auddepeHumansl nepeoro 1 BTOPOro nopsakoB yHKUMM u = In+/x* + y* .
. Haiitn rpagmeHT dyHkumm z =x” —y* B Touke M (L;1).

2 2
. MCCHeﬂOBaTb Ha 3KCTpeMyMm (byHKU,V”‘O OBYX NEPEeMEeHHbIX 7 =X _(y _1) .

BapuaHT 2

. HaifT1 yacTHble Npou3BoAHbIE NEPBOTO U BTOPOrO NOPAAKOB (PYHKUMM 1 =+/x° + y° .

2. Hantn gudpdepeHumnansl Nnepsoro n BTOPOro NopsakoB PyHKUMK u =e™ .

3. Haintv rpaameHT yHKUMN 7 = ln(x2 + yz)

MccnenoBaTh Ha SKCTPEMYM OYHKLMIO BYX NepeMeHHbIX Z = x° +y’ —3xy.

KpuTepum oueHKu:

oLieHKa «OTNIMYHO» BbICTABMNAETCHA, €CNY pPeLleHbl BCce 3aaauu;

OLIEHKa «XOpOLLUO» BbICTABMAETCH, €CMU He pellieHa oaHa U3 3agay;
OLIEHKa «y[10BMNeTBOPUTENBbHO» BbICTABMAETCH, €CNN peLleHbl ABe 3a4auu;
OLIEHKa «HeyOOBNEeTBOPUTENbHO» €CNN peLLEHO MeHee ABYX 3a4ad

3 CEMECTP

MUHOBPHAYKM POCCUM
®ENEPAILHOE FOCYOAPCTBEHHOE BHO[PKETHOE OGPA3OBATEILHOE YUPEXKOEHVE
BbICLLEFO OBPA30BAHUS
«BOPOHEXXCKUWM rOCYAAPCTBEHHbIA YHUBEPCUTET>
(®rB0Y BO «BIY»)

Kaq)ep,pa MaTeMaTn4ecKoro 1 rpuknagHoro aHarn3a
(HaumeHosaHue Kagedpsb!)

KomnnekT 3agaHun ana KOHTponbHoW paboTbl Ne 6

no ancumnnuie B1.0.11 MaTtematudeckuin aHanms




Tema CTeneHHble 1 (*)yHKU,I/IOHaJ'IbeIe pAObl, KpaTHbIE MHTErparbl.

BapwuaHT 1

1. [JaH yHKUMOHarbHbIN psf A-x 1f 4-x 2+l 4-x 3+ Lo (Amx ),
. g Tx+2 3\ 7x+2 5{7x+2 =1\ Tx+2

Wcecneposatb cxoanmocTb psaa B Todykax x =0 n x =1.
2. VccnepoBaTb CXO0OMMOCTb CTENEHHOrO paga
1 2 1 3 1 n
(x—2)+?(x—2) +—(x-2) +...+7(x—2) +...

32

3. Bblumcnutb ”xln vdxdy , ecnv obnactb D - npsiMoyronbHuk 0<x<4, 1< y<e.

D
e Inx

4. VN3MeHWUTb NOpsiAOK MHTErPUPOBAHUS B MHTErpane j‘dx'[ f(xy)dy.
1 0

5. MNMepenas k NONApHbLIM KOOpAMHATaM, BbIYUCINTL ABOMHOW UHTEerpan ”w/xz + yzdxdy ,ecnn D- |
D
2 2 2
yeTBepTb Kpyra x~ +y <a".

BapuaHT 2

1 1 1
+...
1+x* 1+x* 1+x° 1+ x>

2. WccnepoBaTb CX0QMMOCTbL CTENEHHOMO paga 1!(x—5) + 2!(x—5)2 +3!(x—5)3 +...+n!(x—5)" +...

1. HanTtn obnactb cxogmMmocTu psiga

3. Bbluncnutb H(cosz X +sin’ y)dxdy, ecnu obnactb D - kBagpaT 0<x SZZT’ 0<y<

n
: 4

1 2

_jx f(xy)dy.

2

1
4. lameHUTb NOpAOOoK MHTErpupoBaHns B MHTerpane jdx
-1 —V1-x
5. Mepeingsa kK nonapHbIM KOOpANHATaM, BbIMUCNUTL ABOVNHOW MHTErpan J. ln(x2 + y2 xdy , ecnn
D

D - KOMNbLIO MeXAy OKpYXHocTAMK x° +y° =¢e” n x° +y* <e'.

MUHOBPHAYKM POCCUM
®ENEPAILHOE MOCYOAPCTBEHHOE BHO[PKETHOE OGPA3OBATEILHOE YUPEXKOEHUE
BbICLLEFO OBPA30BAHUS
«BOPOHEXXCKUWM rOCYAAPCTBEHHbIA YHUBEPCUTET>
(®rB0Y BO «BIY»)

Kaq)ep,pa MaTeMaTn4ecKoro 1 rpuknagHoro aHarn3a
(HaumeHosaHue Kagedpsb!)

KomnnekT 3agaHuMin ansa KOHTponbHoW pab6oTbl Ne 7

no ancumnnvie B1.0.11 MaTtemaTtnyeckmn aHanms

Tema KpVIBOJ'IVIHeVIHbIe N NMOBEPXHOCTHbIE UHTErPanbl.

BapwuaHT 1
1. Bblumcnutb I(x—y)ds, roe K - oTpe3ok npsimom ot A(O;O) no B(4;3).

K



2. BblMMCNUTL KPMBOMMHEWHbIV MHTErpan IZxdy —3ydx, ecnn K - KOHTYyp TpeyronbHuKa c
K

BepLIMHaMu A(1;2), B(3;1), C(2;5).
3. lMpumeHasa popmyny MpuHa, BelMUCANTE [ = @(x +y )dx+ x+ y) dy,ecnn C - KOHTYp
C

TpeyronbHuka ¢ BepwmHamu L(1;1), M (2;2), N(1;3), npoGeraembiit npoTus xofa 4acosoit
CTpenkw.

4. Bblumcnntb I = J‘J.(xz + yz)dS , rae S - 4yacTb KOHMYECKOI MOBEPXHOCTU z° = Xx° + }’2 ;
N

3aknoYeHHon mexay nnockoctamu z=0u z =1.

BapuaHT 2
1. BblumcnuTb J.xzydy—yzxdx , €Cnn X =~/cost, y =+/sint, OStS%T.
K

2. BbluMCNUTbL KPUBOMUHENHBIN MHTErpan Iydx—(y+x2)dy, ecnn K - gyra napabonbl
K

y =2x—x", pacnonoxeHHas Hag ocklo Ox 1 npoberaemas no xofy YacoBO CTPENKU.

3. TMpumenss dopmyny puHa, BLIMUCTINTS I—xzydx +xy’dy , rae C- okpyxHocTb x° +y° =R’

npoGeraemasi NPOTMB X0[a YaCOBOW CTPEIKU.

4. Bblumcnutb nHterpan I = J‘J. xzyzzdxdy Mo BEPXHEN CTOPOHE BEPXHEN NMOMOBUHbLI cdhepbl
N

.x2+y2+Z2:R2-

MWHOBPHAYKN POCCUI
®ENEPAITBHOE FOCYOAPCTBEHHOE BIODKETHOE OBPA3OBATESIbHOE YYPEXXAEHME
BbICLLEIO OBPA3OBAHUA
«BOPOHEXCKWW rOCYAAPCTBEHHbIW YHUBEPCUTET»
(Preoy BO «Br'Y»)

Ka(bep,pa MaTeMaTn4ecKkoro 1 rpukKnagHoro aHarnn3a
(HaumeHosaHue kaghedpsbi)

KomnnekT 3agaHuMin ana KOHTponbHoW pa6oTbl Ne 8

no ancumnnvie B1.0.11 MaTemaTtnyeckmn aHanms

Tema WHTerpansl, 3aBucALLmMe OT napameTpa; psabl dypbe.

BapuaHT 1

1
arctgx dx
x 0, BblUMCNINTb UHTErpan '[ & =

0 X \/1_X2

retgx _ ¢ dy
_J- 2.2

Monb3ysce hopmynomn a
o1+ x7y

Bbluncnutb nHterpan dunepa- lNyaccoHa [ = '[e"‘ dx
0

Bbluncnntb F(S/S)D"(—SB).



4. Pas3noxutb B pag Pypbe neprnognyeckyto yHKumno f (x) C nepuogom 277, 3aiaHHyo B
untepeane (—77,77) ypasHenneMm f(x)=7+x.

5. Pasnoxutb B pag Pypbe nepuognydeckyto yHKUMI0, 3alaHHyIo Ha nonynepuoae [O; 2]
2
ypaBHeHueMm f (x) = x—%.

BapuaHT 2
1. Harn T(kA)= [ S0A% 0oy ()= (504,
amm(){[e xxml().([xx
w 5 A

2. Hantn I()I) = Ie C C NomMoLLbo AudhepeHLMpoBaHMsa NO NnapameTpy.
0

3. [lokasatb, 4TO F(l+ pJ[T(l—pj :L_
2 2 cos pIT

4. Pasnoxutb B pag Pypbe nepuognyeckyto yHKumo f (x) C nepvodom 2 ,3afaHHyto Ha
cermente [~1;1] ypasHennem f(x)=x".
5. Pasnoxutb B pag Pypbe neprnognyeckyto yHKumo f (x) C nepvoaom 277 ,3afaHHyto Ha

cermenTe [~77, 77) ypaeHeHnem f(x)=e".

Kputepumn oueHku:

OLieHKa «OTNIMYHO» BbICTABNAETCA, €CMU peLleHbl BCce 3aaadu;

OLIEHKa «XOPOLLO» BbICTABMNAETCS, €CNY He peLleHa oaHa U3 3aaau;
OLIeHKa «yO0BMNeTBOPUTENIbHO» BbICTABMAETCS, €CMN peLLleHbl TpY 3aaadu;
OLieHKa «HeyOoBMeTBOPUTENbHO» €CINN PeLLEeHO MeHee Tpex 3aaau.

20.2 NMpomexyToyHasa aTrectauusi
lMpomMexyToyHas aTTecTaumns nNo QUCUMNIIMHE OCYLLECTBNSAETCS C MOMOLLbIO CreayroLmnx
OLIEHOYHbIX CPeacTB:

KOHTPONbHO-U3MepuTenbHbIM maTepuan (KVM)
(HaumeHo8aHuUe oyeHOYHO20 cpedcmea MPoMeXymoyYHol ammecmauuu)

1 cemecTtp
dopMa KOHTPOSIbLHO-U3MEpPUTENBLHOro Mmatepuana

YTBEP>XOAIO
3aBeqytowmmn kadpegpomn

nodnuck, pacwugposka noodnucu

.20
HanpaBneHve nogroToBku / cneumanbHOCTb
01.03.03 MexaHuka u mameMamu4eckoe ModenuposaHue

Oucumnnuna B61.0.11 Mamemamuueckul aHanu3
dopma obyyeHus OYHas
Bua koHTpons 3K3aMeH



Bua atTectauuu npomexxyToyHast Ne 1

KoHTponbHO-u3mepuTenbHbIM MaTepuan Ne_

1. Bonpoc n3 cnucka BonpoCcoB K 3k3aMeHy ¢ Homepom ¢ 1 no 66
2. Bonpoc 13 cnuncka BonpocoB K ak3aMmeHy ¢ HomepoMm ¢ 67 no 106
3. 3apgauva 13 cnvcka 3agad Kk 9Kk3aMeHy.

CocTtaButenb n.0. damunus
(nognuceb)

20 T

Bonpochsl k 3k3ameHy (KUM Ne1)

no gucuyunnmie b1.0.11 Mamemamuyeckutli aHanu3

1. BbickasbiBaHus. Onepaumm Hag  BbickasbiBaHuamKu. CBoOWCTBa  onepauui  Hag
BbICKa3bIBaHNAMM (OQHO M3 CBOMCTB JOKa3aThb).
2. OnemMeHTbl Teopun MHoXecTB. Onepauum Hag MHoXecTBamu. CBOMCTBa onepaumin Hag

MHOXeCcTBaMn (0QHO U3 CBOMCTB Aoka3aTb). CokpalleHHble 0603HaYeHUs Ang CymMm, Npou3BeaeHni,
00beaHEHWIA, NePeECEYEHUN.

3. Otob6paxeHnsa. dyHkumn. Cropbekumnsa. WNHbekuusa. Buekums. OBpa3 MHoxecTBa Mpu
oTobpaxeHun. MHOXeCcTBO 3HadeHun oTobpaxeHusi. O6patHoe oTobpaxeHue. CyxeHue
oTobpaxeHus. Komnosnums otobpaxeHuit. 'padumk otobpaxeHus.

4. HeonpeneneHHble BbickasbliBaHWs. KBaHTOpbI CyLlecTBOBaHMA M BceobuiHocTu. Mpasuno
OTPULAHMS BbICKa3blBaHUS, 3anMCaHHOrO C MNOMOLLBbI KBAHTOPOB. Jlornyeckoe cnegoBaHue.
OTpuuanune normyeckoro creposaHus. Heobxoammoe ycnosue. [octatouHoe ycnosue. ObpartHas
Teopema. Heobxoanmoe 1 gocTaTtoyHoe yCrnoBue.

5. MHOXeCTBO BeLeCTBEHHbIX Yncen. AKCMomMa NOMHOThI (HENPEPbLIBHOCTM) MHOXECTBa BCEX
BeLeCcTBeHHbIX 4Yncen. Moaynb BeleCTBEHHOro 4ucna u ero reomeTpuyeckuin cmbicrn. CBoncTtsa
moayns. N3obpaxeHne BeWeCTBEHHbIX YNCEN JONYCTUMbIMU OECATUYHBIMU ApO6AMU. TpOMEXYTKM.

6. OrpaHu4yeHHble U HeOorpaHW4YeHHble MHOXeCTBa YWUCIOBOWM MPSMOW. TOYHble rpaHu
4YMCNOBLIX MHOXECTB. KoppekTHOCTL onpefenenus. lNepexos K TOYHbIM rpaHAM B HepaBEeHCTBax.

7. MeTog matematumdeckon nHaykummn. ®opmyna 6uHoma HetoToHa.

8. OKBMBanNeHTHble MHOXecTBa. CUeTHble MHOXecTBa. CYUETHOCTb MHOXECTBA pauUMOHanbHbIX
yncen. Teopema KaHTopa 0 HECYETHOCTU MHOXECTBA BELLECTBEHHbIX Yncen. MHoXecTBa MOLLHOCTH
KOHTUHYYM.

9. MpuHUMN  BMOXEHHbIX OTPE3koB. Teopema O CyWecTBOBaHMM OOLWEen TOouku
CTSArMBaKOLLENCS CUCTEMbI OTPE3KOB.

10. MpuHUMN  BMOXEHHbIX OTPE3KOB. Teopema O eOUMHCTBEHHOCTU OOLen  TOYKK
CTArMBalOLENCcsl CUCTEMbI OTPE3KOB.

11. Apucdmetmyeckoe npoctpaHctBo R" . OcHOBHble onepauuy Hag  aneMeHTamu

apudmeTunyeckoro npoctpaHctea R" n ux ceoiictea. CkansipHoe npousseaeHue Bektopos B R" 1 ero
coictBa. Cnyyam n=1, 2,3. OtobpaxerHns R" — R™. KoopauHaTHble yHKLUK.

12. CkansipHoe npou3ssegeHne BektopoB B R" u ero csoiictBa. Hopma Bektopa B R" 1 ee
cBonctBa: HepaBeHCTBO Kowwn-ByHsikoBckoro-LLBapua, OCHOBHble HepaBeHCTBa ANd  HOPM.
PaccTtosiHne Mexay Todkamu B R" 1 ero coiictBa. MeTpudyeckoe npocTpaHctBo R" . OToGpaxeHus
R" — R™. KoopavHaTHble DyHKLMN.

13. CUMBOMbI “4” "=0” "«” PacluMpeHHas 4ucnoBas npsmad. PaclumpeHne npocTpaHcTBa
R". OkpecTHOCTM Touyek B npocTpaHctBe R" 1 Ha umucnosoi npsiMoir. OKPeCTHOCTM BEeCKOHEYHbIX
anemMeHTOB. TeopemMa 0 BNoXeHun okpecTHocTen. CBOWCTBO OTAENUMOCTU NO Xaycaopdy.

14, Buabl Touek M MHOXecTB B npocTpaHcTBe R". BHyTpeHHSAs Touka MHOXecCTBa.
OTkpbITble MHOXecTBa. [MpefgenbHas Touyka MHOXecTBa. 3aMKHYTOe MHOXecTBO. M3onvpoBaHHas
TOYKa MHOXECTBA.

15. Mpepen otobpaxeHus, onpedeneHHOro Ha MHOXECTBE MEeTPUYECKOro NMPOCTpaHCTBa CO
3Ha4YeHnsAMM B METPMYECKOM npocTpaHcTBe (onpegenenune no Kowwn). HenpepbiBHblIE OTOOpaXeHus B




Touke. Mpenen otobpaxeHun R" — R™. KoHeuHble 1 GeckoHeuvHble npeaensl. [peaen no MHOXeCTBY.
OrpaHnyeHHoCcTb oToGpaxeHna R" — R™, uMmelowero KOHe4HbIN npegen B Touke, B
OKPECTHOCTU ITON TOUKM.

16. Mpenen otobpaxeHus, onpedeneHHOro Ha MHOXeCTBe MeTPUYEeCKOro npocTpaHcTBa Co
3Ha4yeHMsIMM B MeETPUYEeCcKoM MpocTpaHcTBe (onpedeneHve no Kowwu u ero reometpuyeckas
TpakToBKa). HenpepbiBHble oToOpaxeHus B Touke. Mpegen otobpaxkenuin R" — R™. KoHeuyHble u
GeckoHeuHble npegensl. MNpegen no mHoXecTBy. EAMHCTBEHHOCTL Npeaena.

17. Mpenen otobpaxeHus, onpedeneHHOro Ha MHOXeCTBe MeTPUYEeCKOro npocTpaHcTBa Co
3Ha4YeHMsAMM B METPUYECKOM MpocTpaHcTBe (onpegeneHve no Kowwn u ero reometpuyeckas
TpakToBka). HenpepbiBHble oToOpaxeHuss B Touke. Mpegen otobpaxkenuin R" — R™. KoHeuyHble u
GeckoHeuyHble npegenbl. [lMpegen no MHoxecTBy. Kputepum npegena v HenpepbIBHOCTU
OTOOpaXeHU B TEPMUHAX KOOPAUHATHbLIX (PYHKLUMA.

18. BeckoHe4yHo Manble B Touke ¢pyHKuunM R" — R. CBa3b noHATMS GeckoHeYyHo Marnon B
TOuke YHKUMM C MNOHATMEM npefena @yHKUMM B 3TOW Toudke. ApudmeTtmyeckne CBOMCTBA
GeckoHe4HOo MarnbIx B Touke dpyHkumii R" — R. BeckoHeuHo manble oTobpaxeHua R" — R™.

19. Mpepen otobpaxeHus, onpedeneHHOro Ha MHOXEeCTBE MEeTPUYECKOro NMPOCTpaHCTBa CO
3Ha4yeHMsIMM B MeETPUYEeCKoM MpocTpaHcTBe (onpedeneHve no Kowu u ero reometpuyeckas
TpakToBKa). HenpepbiBHble oTOGpaxeHus B Touke. MNpegen otobpaxenunii R" — R™. KoHeuHble u
OeckoHeuHble npegenbl. [lpegen no MHoxecTBy. ApudmeTnyeckme CBOMCTBA nNpenenos
otobpaxeHun R" — R™ un dyHkuun R" — R. MNoHATME HeonpedeneHHOCTEN M pacKpbITUS
HeonpeaeneHHOCTeN.

20. HenpepbiBHOCTb NOCTOAHHON YHKUMM U PYHKUMKM y = x . HenpepbiBHOCTb CTEneHHowm

YHKLMM C HaTypanbHbIM nokasaTtenemMm. MHorouneH. HenpepbIBHOCTb MHOroOYneHoB. PaunoHansHas
dyHKUMS. HenpepbIBHOCTb paumoHanbHbiX YHKUMA B Toukax obnactu onpegenenuns. Bolumcnenuve
npeaenos paunoHanbHbIX PYHKUNA OOHOW BELLECTBEHHOW NepEMEHHOMN.

21. Teopema o nepexofe K npeaeny B HepaBeHCTBaXx.
22. Teopema 0 NPOMEXYTOYHON (PYHKUMM (O ABYX MUNULMOHEPAX).
23. MNocnepoBaTenbHOCTM TOYEK B MeTpuyeckoM npocTpaHctee. [loHATMe npepena

nocnegoBaTenbHOCTU. [eoMeTpuYeckuin CMbICIT onpegeneHns npegena nocrnenoBaTerlbHOCTH.
MocnenoBaTensHocT Tovek B R" kak oTtoBpaxenna N — R". Uucnosasa nocnegoBaTenbHOCTb.
BeckoHeuHble npegenbl. KoopauHaTHble nocnegoBaTenbHocTM. CBOMCTBA MnocnenoBaTenbHOCTEN,
BblTEKaroLwme 13 obLmx CBONCTB OTOBpaKeHun (apudmeTnyeckne CBOWCTBaA MpPenerioB, nepexos K
npegeny B  HEpaBEHCTBaX, €©OMHCTBEHHOCTb  Npedena, OrpaHWYEHHOCTb  CXOAsLencs
nocnegoBaTenbHOCTU, CBSA3b MOHATUSA OECKOHEeYHO Maron MocneaoBaTeNbHOCTM C  MOHATUEM
npegena nocnenosartensHocTh). Kputepuii npegena nocnegosaTtensHocT Todek B R" B TepMuHax
KOOpAMHATHbIX nocrnegoBaTenbHocTen. [peaenbHasa Todka MHOXECTBA (OnpeaernieHne n KpUtepum ¢
[J0OKa3aTenbCTBOM).

24. CylwecTBoBaHME  KOHEYHOro  npegena  OrpaHUYEHHOW  MOHOTOHHOW — YMCIOBOW
nocnegoBaTenbHOCTH.

25. CywectBoBaHne 6eckOHEYHOro npegena HeorpaHWYeHHOM MOHOTOHHOW  YMCIOBON
nocnegoBaTenbHOCTH.

26. Uucno e. OnpegeneHne n KOPPEKTHOCTb OnpeaeneHns.

27. MoanocnenoBatenbHoCTb. TeopeMa bornbuaHo-Benepwtpacca pAans  orpaHUYeHHbIX
YMCMOBLIX NOCNefoBaTENLHOCTEN.

28. MognocnepoBatenebHOCTb.  Teopema bonbuaHo-Benepwtpacca Ans  orpaHMYEHHbIX

nocregosaTtenbHocTen Todek B npocTpaHcTBe R". Teopema BonbuaHo-Beneplutpacca B TepMuHax
npegenbHbIX TOYEK.

29. NognocnenoBaTenbHOCTb. Teopema BonbuaHo-Beneplutpacca ans
nocnefoBaTeflbHOCTEN B pacLUMPEHHON (DOPMYIIMPOBKE.

30. dyHaoameHTanbHble nocregoBatensHocTn. Kputepuin  Kown  CXOAMMOCTW  YMCNOBOW
nocnegoBaTenbHOCTH.

31. dyHOoameHTanbHble nocnegoBaTerbHOCTM. Kputepun Kowiu CXOAMMOCTHU
nocrnegosaTternbHOCTeN Todek B npocTpaHcTBe R".

32. UacTMyHble npegensl nocnegoBaTtenbHOCTU. Teopema bonbuaHo-BenepwTpacca B

TEPMMHAX YacTM4YHbIX npenenoB. [lepBoe onpeneneHne BEPXHEro M HWXKHEro npenenoB YMCroBOM
rnocrniegoBaTenbHOCTU. Teopema 0 KOPPEKTHOCTM MEPBOro onpeaeneHns. AKkBMBarNeHTHOCTb NepBOro
1 BTOPOro onpegeneHunn (6e3 gokasaTenbcTea).

33. [MepBoe, BTOpOE oOnpegeneHns BepxXHero W  HWKHEro npegenoB  YMCIIOBOW




nocrnenoBaTenbHOCTU. DKBUBANEHTHOCTL NEPBOro M BTOPOro onpenerieHui.

34. lMepBoe, BTOpOe oOnpeneneHnsl BEPXHEro U  HWKHEro npeaenoB  4MCrioBom
nocnegoBaTenbHOCTU. JKBMBANEHTHOCTb MEPBOro M BTOPOro onpegeneHun (6e3 gokasaTenbCcTBa).
HeobxoomMmoe M goctaTovHOE YCrOBME CXOAUMOCTWM YMCIOBOW MOCNefoBaTeSlbHOCTU B TEPMUHAX
BEPXHErO U HWXKHEro Npeaernos.

35. Onpepenenne eriHe npegena yHKUMM B TOYKE. DKBMBANEHTHOCTb onpeaenexHui Kowm un
"enHe npegena yHKUMK B TOYKE.

36. Mpepenbl yHKUUKM B TOYKE MO NOAMHOXEeCTBaM, MO HarpasrieHuaMm. [lpumep yHKUuu,
nMetoLlen npegernbl B TOYKE MO BCEM HanpaBfiEHMSIM, HO HE UMEIOLLIEN Npeaena B 3TOW TOYKe.

37. OAHOCTOpPOHHME npeaenbl PyHKUMM OOHOWN BelleCcTBEHHOW nepemeHHon. OnpeaenexHus
Kowwn n NenHe ogHOCTOPOHHMX NpenenoB OyHKUMM OOHOW nepemMeHHon B Toudke. Heobxogmmoe wm
[0CTaTo4YHOoe YCroBue CyLlecTBOBaHUA npefena dyHKUMM OOHOW NepeMeHHOW B TOYKe B TepMuHaXx
OAHOCTOPOHHUX NPeaenos.

38. Onpepgenennsa Kowwn n NeitHe HenpepbIBHOCTU OoToBpaxeHus n yHKUuMn B Tovke. Crnydvam
N30SIMPOBAHHON TOYKM W MpedenbHOn Todkn obnactu onpegeneHnsa dyHKumMnM. OLHOCTOPOHHSS
HENpepbIBHOCTb  (PYHKUUMM  OOHOW  nepemMeHHoW. OrpaHM4YeHHOCTb  HENpPepbIBHOW  (OYHKUUN.
HenpepbiBHas kpueas B npocTpaHcTee R".

39. Teopema 0 coxpaHeHuUM 3HaKa HernpepbiBHOW B TOYKE (DYHKLMM B OKPECTHOCTM 3TON TOYKM.
40. Mpegen u HenpepbIBHOCTb Cynepnosnuumn dyHKUUNA.

41, HenpepbiBHOCTb TPUFOHOMETPUYECKUX DYHKLUIA.

42, MepBLbIN 3amevaTenbHbIV Npeden. CneacTeus.

43. lMepBas Teopema BenepwTtpacca 0 HenpepbiBHOW Ha OrpaHUYEHHOM 3aMKHYTOM
MHOXeCTBe (PyHKLMN.

44, Btopaa Teopema BehepwTpacca O HenpepbiBHOM Ha OrpaHUYEeHHOM 3aMKHYTOM
MHOXECTBE (PYHKLMN.

45, O606LeHne TeopeM Beiteplutpacca Ha crnyyan otobpaxeHuit R" — R™.

46. Teopema bonbuaHo-Kown o0 NpOMEXYTOYHOM 3HAYeHUM HenpepbiBHOM Ha OTpeske
OYHKUUM OOQHOW NepemMeHHON.

47. Teopema bonbuaHo-Kown © NpPOMEXYTOYHOM 3HaYeHUW HenpepbiBHON  (OYHKLUN
HECKOJTbKNX NepeMEHHbIX.

48. Cnepcteusa n3 TeopemMbl bonbuaHo-Kown o NpoMexXyToYHOM 3HAYeHUN HeNpepbIBHOW Ha
oTpeske (pyHKLMN OQHON NepeEMEHHON.

49. MOHOTOHHbIE (DYHKLMM OgHOW NepeMeHHOW. Teopema o npefenax MOHOTOHHOW QOYHKLMMK.
50. Toukn paspbiBa yHKUUM ogHON nepemeHHon. Knaccudukauusa Tovek paspbiBa. Xapakrep
pa3pbiBOB MOHOTOHHOW OYHKLMM (CNeacTBMe M3 TeopeMbl 0 npegenax MOHOTOHHOM OYHKLMK).

51. Teopema 0 HernpepbIBHOCTU MOHOTOHHON (OYHKLMM OAHOWN NepeMEeHHON .

52. Teopema 0O cCywecTBOBaHMM WM MOHOTOHHOCTM OOGpPaTHOM (PYHKUMM Yy MOHOTOHHOM
HenpepbIBHOM Ha NPOMEXYTKe (PyHKLMN OQHON NEPEMEHHON .

53. CteneHHas  pyHKUMA  OOHOM  NEPEMEHHOM C  pauMoOHarnbHbIM  MOKasaTenem.
HenpepbIlBHOCTL NpW pasnuyHbIX NoKasaTensx.

54. [MokasaTenbHaa yHKUNSA OOHOW NepeMeHHON C paLluoHarnbHbIM Nnokasartenem. Teopema o
HenpepbIBHOCTU NOKa3aTenbHON PYHKUMM C paLMoHanbHbIM NokasaTtenem B Touke x=0.

55. Onpepgenenne nokasaTenbHOM (PYHKUMM OOHOW MNEPEMEHHOM C  BELLECTBEHHbIM
nokasatenem. KoppekTHOCTb onpegeneHus (copMynupoBka TeopeMbl U [AOKa3aTernbCTBO
CyLLLeCTBOBaAHMS npegena nocnegoBaTenbHOCTH
{a"}, x,UQ, koeoa limx, =x, xUR)

56. OnpepeneHne nokasaTenbHOW  (PYHKUMM OOHOW MNEPEMEHHOW C  BELECTBEHHbIM
nokasatenem. KoppekTHOCTb onpegeneHus (copMynupoBka TeopeMbl U [AoKa3aTernbCTBO
HE3aBUCUMOCTM npenena {a™}, X, DQ, K020a lnlr}}xn - X, oT BUaa

rnocnenoBaTenbHOCTU {Xn }).

57. CeoncTtBa nokasaTtenbHOW (YHKUMM OOHON NnepemMeHHoW (nepedncnuTb BCe, AoKasaTb
dopmyny a“a” =a""™, x,x,R).
58. CeonctBa nokasaTtenbHOW (YHKUMM OOHON nepemMeHHoW (nepedncnuTb BCe, AoKasaTb

CBONCTBO MOHOTOHHOCTW Ha YNCITOBOW MPSIMON).
59. CeouncTtBa nokasatenbHOW OYHKUUMW OOHOW NEepemMeHHOM (nepevvcnutb Bce, AoKasaTb




HenpepbIBHOCTb Ha YNCMIOBOM NPSIMON).

60. CeoncTtBa nokasaTtenbHOW (YyHKUMM OOHOM NepemMeHHOW (nepedncnuTb BCe, AoKasaTb
dopmyny (a™)* =a™™, x,x,R).
61. CsonctBa nokasaTenbHOM (PyHKLMM OAHOW nepeMeHHon. [lepeuncnuTb Bce, AOKa3aTb
lirpa‘ =+o0(a>1), lima =0(a>1),
dopmynbl o
lima' =0(0<a<l), lima'=+w(0<a<l).
62. Jlorapudpmuyeckasn dyHkumMa ogHon nepemeHHon. Munepbonnyeckne yHkummn. CteneHHas

pyHKUMS C BellecTBeHHbIM noka3atenem. [lokasaTenbHo-cTeneHHas @yHkuusi. OCHOBHbIE
aneMeHTapHble YHKUMW. 3nemeHTapHble yHKUMK. Teopema O HenpepbiBHOCTM 3neMeHTapHbIX

PYHKLMNA.
63. BTopon 3ameyvaTernbHbIN Npegen.
64. Cnepcteua ns popmMynel BTOPOro saamevaternibHoro npegerna. ACMMAToTU4eckme oopmynbl

ANA  nokasaTenbHOW, NorapuMUYECcKOW, CTeneHHoW W  runepbonuyecknx (yHKUMN  OQHOW
nepemMeHHOMN.

65. Kputepun Kowu cywectBoBaHUst KOHEYHOroO npegena pyHKUMM B TOYKeE.

66. PaBHOMepHasa HenpepbiBHOCTbL (PYHKUMM Ha MHOXecTBe. Teopema KaHTopa o
paBHOMEPHOWN HEMPEepbIBHOCTH.

67. CpaBHeHune yHkumin. Cumeon O. OyHKLMKM OQHOMO nopsgka npu X— X,

68. CumBon O B cpaBHeHUM noBedeHus PyHKUMA. [1Ba onpegeneHus COOTHOLIEHUS a(X)=
0(B(x)) npn x—X,. VX akBUBaneHTHOCTb Npu B(X)#0 X#X,.

69. OKBMBaneHTHble B Touke byHKumu. Kputepuii cooTHoweHuns a(x)~B(x) npu x—x,, B(x)#0
npu x#£x,. [MaBHas Yactb PyHKUNK. MNMOHATME acUMNTOTUYECKON hopMYyIibl.

70. OuddepeHuupyemocts  (PYyHKUUM  OAHOW  BeLLeCTBEHHOW [MepeMeHHOW B  TOYKe.
HenpepbiBHOCTL AnddepeHuupyemon pyHKuuun. OudrdepeHuman pyHKLUUN B TOUKE.

71. MponssogHasi PyHKUUM OQHOW BELLECTBEHHOW MNepeMeHHon B Touyke. Heobxogumoe wu

JocTaToyHoe ycnosust auddepeHumpyeMoct OyHKLUUM OOHOW BELLECTBEHHOMN NMEepeMEHHON B TOYKE.
dopmyna, Bbipaxawwaa auddepeHuunan yHKUMM OOHOW BeLlLeCTBEHHOW MepeMeHHOW B Touke
Yyepes ee Npom3BoaHyH. [uddepeHumnan He3aBucMMon nepemeHHon. OQHOCTOPOHHME NPOU3BOAHbIE.
Kputepun cyliectsoBaHusi NPOM3BOOHON (DYHKLMM OLHOW BELLECTBEHHON MEPEMEHHOM B TOYKE B
TepMUHaX OAHOCTOPOHHNX NPOU3BOAHBIX.

72. eomeTpudecknin  cmbicn  auddepeHumMana W NPouM3BOAHOW  OYHKUMM  OOHOW
BELLLECTBEHHON MepemMeHHon B Touke. KacaTenbHasa K rpaduky dyHkumm B Touke. OOQHOCTOPOHHME
KacaTenbHble. BepTukanbHble KacaTenbHble.

73. MpounssoaHble " andbdepeHumansl CYyMMBbl, nponsBeLeHNs, YyacTHoro
anddepeHunpyemblx B Touke OYHKUMA (OOKa3aTb TOSbKO yTBEPXOEHME O MPOM3BOLHOM CYyMMbI W
npounsseaeHuns).

74. MpounssoaHble " anddepeHumansl CYyMMBbl, npounsBeaeHus, YyacTHoro

anddepeHunpyembix B TOYKE (OYHKLWA OLHON BELLECTBEHHOW NepeMeHHOW (okasaTb TOSbKO
yTBEepXaeHne O Npon3BO4HON YaCTHOrO).

75. MpounsBoaHas obpaTHOM PyHKUMM OLHON BELLECTBEHHOW NEPEMEHHOMN.

76. MponssoaHas CNOXHOW (PyHKUMM OOHOW BeLlecTBEHHOW nepemMeHHon. MHBapuaHTHOCTb
dopmbl Nnepeoro andgepeHunana.

77. Tabnvua nNpon3BOAHbIX (PYHKLUUI OO4HOW BELEeCTBEHHON NepeMeHHOon (NepeyvncnuTb Bce
dopmyrnbl, foKa3aTb OPMYnbl 451 NPOU3BOAHbIX MOKa3aTeNbHOW, NorapuMnU4eckon yHKLUNI).

78. Tabnuua nNpon3BoAHbIX PYHKLUUA OOHOW BELLEeCTBEHHOW MepeMeHHOW (NepeyncnuTb Bce
dopMyIbl, fokadaTb opMyIbl AN NPOU3BOAHLIX TPUFOHOMETPUYECKUX PYHKLMN).

79. Tabnuua nNpon3BoaHbIX PYHKLUUA OOHOW BELLEeCTBEHHOW MepeMeHHOW (NnepeyncnuTb Bce
dopmynbl, foKasaTb opMynbl ANst NPON3BOAHbIX 06PaTHLIX TPUTOHOMETPUYECKMX OYHKLNNA).

80. Norapudpmnyeckaa npounssogHas PyHKUMM OOHOW BELLECTBEHHOW nepemMeHHow. Tabnuvua

NPoun3BOAHbIX (Mepeuncnnte Bce dopMynbl, AokasaTb dopMyny And MNPOM3BOLHOW CTEMNEHHOM
dyHkuun). MNMponssogHas nokasaTenbHO-CTENEHHON (PYHKLNN.

81. MponsBoaHble BbICLUIMX MOPSLAKOB PYHKLMIN O4HOW BELLECTBEHHOM nepemeHHon. Tabnuua
NPOV3BOAHbIX BbICLUMX NMOPSAKOB (NepeyncnnTb Bce popMynbl, Aoka3aTb (opMyny A58 NPOU3BOOHbIX

— X — a
BbICLUMX MOpPAAKOB dyHkumn Y —d , Yy — X ).
82. [MponsBogHbIE BbICLUMX MOPSAKOB PYHKUMN OQHOW BELLECTBEHHOM nepeMmeHHon. Tabnuua




NPON3BOAHbIX BbICLLUMX NOPALKOB (Mepeuncnntb Bce hopmynbl, AoKasaTb hopMyny 4SS NPOM3BOOHbIX
BbICLLMX MNOPAAKOB PYHKUMN Y = Sinx).
83. Mpoun3BoaHbIE BbICLUMX NOPSAKOB (PYHKLMI OOHOW BELLECTBEHHOW nepemeHHon. Tabnuua

NPOV3BOAHbIX BbICLLMX NOPSIAKOB (NEpeYncnnTb Bce opMyrbl, oKa3aTb (OpMyny ASis MPOMU3BOAHBIX
BbICLUMX MOPSAKOB PYHKUMN Y = COSX).

84. MponsBogHbIe BbICLUMX MOPSLAKOB PYHKUMIN O4HOW BELLECTBEHHOM nepemMeHHon. Tabnuua
NPOV3BOAHbIX BbICLUMX NMOPSAKOB (NepeyncnmTb Bce hopMynbl, AoKka3aTb OpMyny A5s NPOU3BOAHbBIX

BbICLUMX NOPAAKOB dyHKUMM Y =1nx).

85. [MponssoaHbIe BbICLINX NOPAOKOB CyMMbI (PYHKLUI OQHOMW BeLeCTBEHHON NnepemMeHHON.

86. lMponsBogHble BbICWIMX MOPAOKOB Mpou3BedeHus (YHKUMA OOHOM  BeLLeCTBEHHOM
nepemeHHon. ®opmyna JlenbHuua.

87. OuddepeHumnansl BbICWIMX MNOPSAKOB (OYHKLUMA OAHOW BELLeCTBEHHOW MNepemMeHHON.

dopmyna gns BbluucneHus. OTCYTCTBME WHBApUaAHTHOCTU OpMbl Y AnddepeHunanos BbICLINX
nopsaakos. [OuddepeHumansl BbICLUMX MNOPSAKOB CYMMbl W npou3BefeHus (OYHKUMA  OOHOM
BELLECTBEHHON NePeEMEHHOMN.

88. INokanbHble aKCTpeMyMbl (PYHKLMIN OOHOW BeLLeCTBEHHOW nepeMeHHon. Teopema dPepma o
Heo6XxoaUMOM YCNOBMM NOKaNbHOIo aKcTpemyma. Kputmuyeckme Touku.

89. Teopema Ponns.

90. Teopema JlarpaHxa 0 KOHeYHbIX NpupaLleHnaX.

91. CnepctBua U3 TeopeMbl JlarpaHxa 0 KOHeYHbIX NpupaLLeHusX.

92. Teopema KoL 0 KOHEYHbIX NpUpaLLeHNsX.

93. PackpbiTne HeonpegeneHHocTern no npasuny Jlonurans.

94. MHorouneH Tewnnopa Ana QyHKUMM OAHOM BeLLECTBEHHOW MepemMeHHon. dopmyna
Tennopa ¢ octaTouHbIM YUnieHoMm B popme lNeaHo.

95. EovHcTBEeHHOCTE npefctasneHns Tewnnopa pAng  yHKUMA  OOHOW  BeLEeCTBEHHOW

nepemeHHon. PaanuyHble cnocobbl npeactaBneHns yHkuun no dopmyne Tewnnopa. BeigeneHue
rMaBHOW YacTu U BblMUCIEHNE Npeaenos.

96. ®opmyna Tennopa ¢ ocTtaToyHbIM 4YnieHom B dopme Jlarparxa u Kowwn ans yHKumin
O[HOW BeLLeCTBEHHOW NepemMeHHON.

97. Kputepun HecTporon MOHOTOHHOCTM AnddepeHUMpyeMor Ha MpPOMeXyTKe qYHKUNN
OLHOW BeLleCTBEHHOW NepeMeHHOW. [locTaTo4HOe YCroBMe CTPOron MOHOTOHHOCTH.

98. [ocTtaTtoyHoe ycnoBue akcTpemyma (OYHKUUN OOHOW BELLEeCTBEHHOW NepemMeHHOW B TOYKe
B TEPMMHAX CMEHbl 3HaKa NPON3BOLHOWN.

99. [doctaTtoyHoe ycroBue a3KCTpeMyma (YHKUMM OAOHOW BELLECTBEHHOW MNepeMeHHOMN,
NMetoLLIeN NMPOU3BOAHbIE BbICLUMX NOPSALKOB.

100. BbINyknocTb (yHKLUMN OOHOW BELLECTBEHHOM NepeMeHHON Ha npomexyTke. Heobxoanmoe

WU AocTtaTovyHOe YCroBMEe HECTPOron BbINYKIOCTU AudddoepeHumpyeMon Ha NPoOMeEXyTKe (yHKUUN B
TepMMHaX MOHOTOHHOCTU npou3BogHon. Cnenctene 06 ycnoBuM BbINYKNOCTU B TEPMUHAX BTOPOM
npous3BoaHoN. [locTaTto4yHOE yCnoBMe CTPOrom BbIMyKNOCTH.

101. BbINyknocTb (yHKLMN OOHOW BELLECTBEHHOM NepeMeHHON Ha npomexyTke. Heobxoanmoe
W OoCTaTOYHOE YCMNOoBME HECTPOron BbINYKNOCTM AuddepeHunpyeMon Ha NpoMexyTke yHKuun B
TepMMUHaxX KacaTenbHOM K rpacpuky yHKUUN.

102. Touykn nepernba dyHKUuKM (rpaduka QyHKUMM) OOHOW BELECTBEHHOW MepeMeHHON.
Heobxoammoe ycnosue nepernba. [loctatodHoe ycrnosue nepervoba.

103. AcMMNTOTblI YHKLMM OAHOW BELLEeCTBEHHOW NepeMeHHOMN.

104. @OyHKUMN OOHOWN BELLECTBEHHOW NepemMeHHOW, 3afaHHble napameTpuyecku. BoluncrneHue
NPOV3BOAHbIX MEPBOro 1 BbiCLUMX NopsiakoB. OcobeHHOCTHN nccreqoBaHus.

105. MoHATMe nepBOOOpPa3HOM Ha NPOMEXYTKE (DYHKLUN 1 HeONpeaeneHHOoro nHTerpana.

106. OCHOBHble MeTOAbl NHTErPUPOBaHUSA (MHTErPMPOBaHME NOACTAHOBKOW U MO 4YacTsaMm).

KomnnekT 3agay (KUM Ne1)

no gucuunnmie bB1.0.11 Mamemamuyeckuli aHanu3
(HauMeHoBaHWe ANCUMMNVHBI)

1. y=e"arcsin




ok Db

10.

11.

12.

13.

14.

15.

16.

1+In x

y = 2x"%¢ sin

Hantn gudpdpepeHumnan d(cos(2tgx))

HaiiT npon3BoaHyto BTOPOro nopsiaka yHKUMM y = cos” X

YKa3aTb MHOXXECTBO TOYEK, B KOTOPbIX HENpepbIBHA (PYHKLNS, HAWTU ee TOYKM pa3pbiBa,
COS X, -mm/2<x<7m/4

YyCTaHOBUTb MX pog, HapucoBaTb rpaduk yHkuum y =< 1, x=71/4
x*=1/e, Tad<x<r

Hantu Toukn paspbiBa pyHKLUW, YCTAHOBUTL UX POA, AooNpeaenntb MYHKUMIO Mo

1_ 1
Hen =X x+l
PEpPbLIBHOCTM B TOYKaX YCTPAHMMOrO pa3pbiBa y I 1
x—1 ;
3 2
Hantn lim -
n_,ool_ZnIn 1_3n1n
4
. -2x+1
Hantu hm$

-1 x® =2x+1

o Y27 +x-Y27-x
Hantn lim

x=0 )c+23{/x_4

- . sin x
Hantm lim >
X-7T n - X
. . In(1 + xe*
Hantu lim ( )

O n(x +41+x?%)

x*—a’

2

Hantu lim
X—-da x —_— a

Haiitn audbdpeperuman d(R/x’ + arcsinSx) .

o . 1
Hantun npeagers, ncnonb3ys npasuio Nonutansa llm(ctgx - .
x-0 X

HanucaTb pasnoxeHue dyHkuun no popmyne Teinopa no cteneHam (x — x,) A0 YneHos 3-ro

nopsgka: y =\/;, x, =1

HanTtn npegen, ncnonbsya pasnoxeHus yHKummM no popmyne Tennopa

lim ((%/x6 +x° )— ({/xé -x’ )

X — too

Kputepun oueHku:

-OueHKka «OTNMYHO» BbICTaBNSETCS CTYAEHTY, €CMN OH MOKa3blBaeT BbICOKUIA YPOBEHb 3HAHMN
nporpammHOro MaTepuarna, yMeHne Ucrnonb3oBaTb, NOSy4eHHble 3HaHUS NpuY peLleHnn 3agady. Ha
BOMPOCHI OTBEYAET apryMeHTUPOBaHO, yBEPEHHO, MO cyLlecTBy. [laHbl Mc4YepnbiBatoLLMe OTBETbI HA
TEeopeTn4ecKMe BONPOCH! 1 peLleHa 3ajava.

-OLeHKa «XOpOoLLO» CTaBUTCS B TOM Cllyyae, eCnv CTYAEHT NoKa3biBaeT AOCTaTOYHbIN YPOBEHb
3HaHWUI NEKLMOHHOro MaTepuana, y4ebHon nutepaTtypbl, YMEET UCMONb30BaTb 3HAHUS NPU PELLEHNM
3agad. Ho npu oTBeTe Ha 3k3aMeHe JoMnyckaeT HeKoTopble NMorpeLlHocTU. Bonpockl Ha ak3ameHe He
BbI3bIBAOT CYLLECTBEHHbIX 3aTPyaHEHWIA.



-OLI,GHKa «yaoBneTBOpUTESNIbHO» CTaBUTCA B TOM Cliydae, eClii CTyOEeHT NOoKa3biBaeT OOCTaTOuYHbIN
YPOBEHb 3HaHUKW, HO Ha BOMNPOCbI OTBE€4YaeT HEeyBEepeHHO Wi 3aTpygHAETCA C OTBETaMW. OtBet
NOJNTHOCTbIKO pacKpbiBaeT oAuWH U3 TeopeTun4deCknx BOMpPOCOB WM 4HacTun4yHoe OocCBduleHune aOByX
BOMPOCOB. Ymeet pewaTtb 3agayun, HO Npu 3TOM B HEKOTOPLIX Clly4vasaXx C HaBo4ALWLMMK BONPOCaMn U
OONOJNTHNTENIbHbIMU YKa3aHUAMU MnpenogaBaTenid.

-OueHka «HeyaoBNeTBOPUTENbBHO CTaBUTCS B TOM Crnyvae, €cnuM CTyAeHT He rokasbiBaeT
[AOCTaTOYHbIA YPOBEHb 3HAHWIN, OTBET HE pacKpbiBaeT HU OAMH M3 TEOPETUYECKMX BOMPOCOB WM
YaCTUYHO pacKpbIT TONMbKO OAMH Bomnpoc. He ymeeT pelwatb 3agayu, Aaxe npu AONONHUTENbHBLIX
yKasaHusix npenogaBarensi.

2 cemecTp
dopMa KOHTPOJIbHO-U3MEpPUTENbLHOro MaTepuana

YTBEPXOAIO
3aBeqytowmm kadpegpomn

nodnuck, pacwugposka nodnucu
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Bua koHTpons 3K3aMeH
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Bonpochbl k 3k3ameHy (KUM Ne 2)
no ancumnnuue b1.0.11 Mamemamuyeckuli aHanu3
1. WHTerpmpyemocte dyHkumn no Pumany. OnpepeneHne onpeneneHHoro WHTerpana

PvumaHa B TepMuHax uHTerpanbHbIX cCyMM PumMaHa. [eoMeTpuyecKknii CMbIC UHTErpanbHOM CyMMbl
PumaHna. NHTerpnpyemocTb (OyHKLMU, MOCTOSIHHOM Ha OTpeskKe.

2. OrpaHn4eHHOCTbL UHTErpupyemMon Ha oTpeske yHKuun. MNMprmep orpaHNYEeHHON OYHKLMM,
HeuHTerpupyemom no Pumany.

3. BepxHue n HwxHWe cymmbl [apby. MeomeTpuyeckuii cmbicn cymm Oapby. CeorictBa cymm
[ap0by: oueHkn nHTerpanbHbiXx cyMmm PumaHa, npubnmkeHue cymm [Japby cymmamu Pumana.

4. MoHOTOHHOCTL cymm [lapby, oueHka pasHocTen cymm [apby npu u3amenbyeHun
pa3bueHns. HepaBeHCTBa AN BEPXHUX U HWKHUX cymm [apBy pasnuyHbiX pa3bueHuin.
OrpaHnyeHHocTb cymm [dapby.

5. BepxHuin 1 HwxHUM wnHTerpansl [dapby. Onpegenenuve. JleMma O HepaBeHCTBe ANs
BEPXHEro U HWXHero nHterpanos Oapby.




6. MoHaTne npegena cymmol Japby. OcHoBHas nemma dapby.

7. Heobxogmmoe n [octaToyHOE YCNOBME WHTErpypyemocT no PumaHy orpaHu4eHHom
yHKUMM B TEPMUHAX BEPXHErO N HXKHEro uHterpanos [dapby (BcnomoratenbHasa TeopemMa).

8. OcHoBHasa Teopema O Heob6xoOMMOM W [OCTAaTOMHOM YCMOBUU MHTErpupyemMocTu no
PumaHy orpaHnyeHHOM Ha oTpeske pyHKUuK (B TepMmnHax cymm [dap6oy).

9. NHTerpnpyemocTb HenpepbIBHbIX U MOHOTOHHbIX HA OTpe3Ke (PYHKLMNA.

10. [ocTtatoyHoe ycnoBue MWHTErpMpyemocTn paspbiBHOW (yHkumMn. Cneacteus. [Mpumep
NMHTEerpupyemMmon oyHKkLnn, nmetoern 6eCKoHe4YHO MHOro TOYEK paspbiBa.

11. NHTerpmpyemocTb cnoxHon yHkunn. Cnencreue.

12. MpocTenwne CBOWCTBa ornpegerieHHoro WHTerpana PumaHa (MMHEenHoCTb,

WHTErpupyemMocTb  MPOU3BEAEHUS,,  WHTErpMpPyeMoCTb Ha  MNOAMHOXEeCTBaxX, afaAUMTUBHOCTb
onpeaeneHHoro uHTerpana).

13. CeowicTtBa UHTerpana PumaHa, cBA3aHHbIE C HEpaBEHCTBaMU.

14. Teopema 0 cpegHeM 3HauYeHUn s onpeaeneHHoro nHrerpana Pumana.

15. MHTerpan ¢ nepemMeHHbIM BEPXHUM npenenomM. HenpepblBHOCTb MHTErpana ¢ nepemMeHHbIM
BEPXHUM MpPeaenom.

16. MHTerpan ¢ nepemeHHbIM BepxHUM rnpegenoM. [AdudpdepeHumpyemMocTb WHTerpana c

nepeMeHHbIM BepxHUM npegenom. CyulectBoBaHWe NepBoobpasHON y HENPEPbLIBHOWM HA NPOMEXYTKe
dyHKUMK. OdndpepeHunpoBaHme nHTerpana ¢ nepemMeHHsbIM npeaenom.

17. dopmyna HbtoToHa-JlenbHnua. MeToabl  BbIYUCNIEHUA  ONPELEneHHOro  WMHTerpana
(MHTErpnpoBaHme NOLCTAHOBKOW M NO YacTaM).
18. HecobcTBeHHble nHTErpansl nepsoro 1 BToporo poga. Onpegenexve, npumepsl. NasHoe

3Ha4yeHne HecobCTBEHHOro uHTerpana. Kputepuin Kown CXOOMMOCTM HECOGCTBEHHOrO WHTerpana.
ABconoTHast U yCroBHasi CXOAUMOCTb.

19. O6wmnn npusHak cpaBHEHUS AN HECOBCTBEHHbIX MHTerpanoB B hopMe HepaBeHCTB U B
npegensHon hopme.

20. YacTHble NpusHaku cpaBHEHUS ANsi HECOOCTBEHHbLIX MHTErpanoB NepBOro n BTOpOro poaa
B hopMe HepaBeHCTB, npeaenibHon hopme.

21. Mpu3Hak Oupuxne-Abens cxoaMMocTn HeCOOCTBEHHOrO MHTErpana.

22. 3ameHa nepeMeHHON 1 MHTErpMpoOBaHME NO YacTAM B HECOBCTBEHHbIX MHTErpanax.

23. Onpepgenenne N-mepHoro eBknugoBa npocTpaHcTBa E. OCHOBHble MOHATUS U

onpeneneHnsa. CsownctBa pacctoaHna B E. [lNocnegosatenbHocTn Todek B E. Cxogsiwmecs
nocrnegoBaTensHOCTN U UX cBoncTBa. Kputepuin Kowmn cxogmMmocTu nocrnenoBaTensHOCTU Todek B E.
Teopema bBonbuaHo-Benepwrtpacca. [NpegenbHble Toukn MHoXecTBa. OTKpbITble W 3aMKHYTble
MHOXecTBa. Onepauus 3ambikaHnsa. Komnaktbl B E.

24. DYHKUNN HECKONbKNX OENCTBUTENbHBIX NepemMeHHbIX. OnpegeneHme npegena yHKUMM B
Touke. ApumeTtnyeckne cBoncTea npenenos yHKUumn. Kputepuii Kowwm cywecTBoBaHNA KOHEYHOMO
npegena yHKUMM N nepemMeHHbIX. [loBTOpHbIE Npefensl. HenpepblBHOCTE (OYHKUMM N NEPEMEHHbIX.
ApucdmeTtndeckne onepauumn Hag HenpepbiBHbIMU (yHKUMAMK. CBOMCTBA HEMPEpPbLIBHbIX YHKLUUNA
(Teopema 06 yCTOMYMBOCTM 3HaKa, TeOpema O MPOXOXAEHUM HEMPEepbIBHON PYHKUUKM Yepe3 noboe
NPOMEXyTOYHOE 3HadeHue, Teopema BenepwTpacca). PaBHOMepHasi HenpepbIBHOCTb OYHKLWUW.
Teopema KaHTtopa.

25. YacTHble npousBogHble (YHKLUMM HECKOMbKUX nepeMeHHbIX. OuddepeHuupyeMocTs B
Touke. CBA3b AndepeHUnpyeMOCTU C CyLLECTBOBAHNEM YACTHbIX MPOU3BOAHLIX. [€OMETPUYECKUI
cMmbicn ycnosua anddpepeHunpyemMocTn B criydae YHKUMKM AOBYX nNepeMeHHbiX. [JocTaToyHble
ycnosusa  andpgepeHumpyemoctn. [loHatve gudbdoepeHumana. OuddepeHumnpyemocTb CroXHOM
PYHKLMM U MHBaApUAHTHOCTL (popmbl nepsoro auddepeHumana. NpoussBogHaa no HanpasfeHuIo.
pagmeHT.

26. YacTHble npou3BoAHble U AnddepeHumnansl BbICLUMX MOPSAKOB. TeopemMa O paBeHCTBe
CMellaHHbIX npom3BoaHblx. Popmyna Tennopa Angd YHKUAMA HECKONbKUX MEPEMEHHBIX C
OONOSHUTENbHBIM YrieHoM B ¢opme JlarpaHxka u [leaHo. dopmMyna KOHEYHbIX MpupalleHui wu
CneacTBus U3 Hee.

27. OKCTpeMYM (PYHKLUMM HECKONbKMX NepemeHHblX. Heobxoaumoe ycnoBue akCcTpemyma B
TepMuHax nepeoro AuddepeHunana. [JocTtaTouHble YCNOBUSA CTPOroro 3KCTpemMyma. Ycnoswue,
AO0CTaTO4MHOE ANns OTCYTCTBUSA 9KCTPEeMyMa B TOYKE.

28. HesBHble dyHKUMK. TeopemMa O HeABHbIX PYHKUMAX, onpeaensemMbiX OAHUM ypaBHEHUEM
(6e3 pokasatenbcTBa). BblumMcneHne nNpou3BOAHBLIX HEABHbIX (DYHKUUIA, OnpeaensieMbliX CUCTEMOWN
ypaBHeHU. HAkobuaH cuctembl YHKUMA. BbluMcneHne npous3BOAHbBIX HesABHbIX  (PYHKUWA,




onpegensiemblX U3 CUCTEMbI YPaBHEHWUNA.

29. Otob6paxenns u3 E B E. npemen otobpaxeHus, HenpepbiBHOCTb OTOBpaXeHus.
OtobGpaxeHnns, guddepeHumpyemble B Touke. [AduddepeHuman oTobpaxeHus. Matpuua
nponssodHon oTobpaxeHns. HenpepbiBHO anddepeHunpyemoe oTobpaxeHne. HenpepbiBHas
anddepeHUnpyeMoCTb KOMMNO3NLMN oTobpaxeHnin. Teopema 06 OTKpbITOCTM oObpasa OTKPLITOro
MHOXEeCTBa B Clflydae HenpepbiBHO AnddepPeHUMPYEMOro OTOOpPaXeHMA C HepaBHbIM  HYMO
sskobmaHoMm. Teopema o6 obpaTHom oTOoOpaxeHun. Popmyrnbl 3aMeHbl NepeMeHHbix. [MonspHas
3amMeHa.

30. YcnoBHbIN 3KcTpeMyM. MeTof HeonpeaeneHHbIX MHOXUTeNen JlarpaHxa.

31. Uucnoson pag. CxogmmocTtb. Cymma 6eckoHeyHO yObiBawowen reoMeTpu4eckon
nporpeccun. Kputepuin Kowmn cxognmMmocTn Y4CcnoBoro psiga.

32. Cneacteua u3 kputepus Kowm cxogumocTn umcrioBoro psiga. Heobxogumoe ycnosue
cxoanmocTn. MapmoHunyeckmin psag. OcTaTok YMCnoBoro psaa.

33. CxognmocTtb noboro OMKCMPOBAHHOIO OCTaTKa cxogsduleroca psga. Heobxognmoe un
AO0CTaTO4YHOE YCIoBME CXOOUMOCTM B TEPMUHAX OcTaTka.

34. Yuncnosble psgbl ¢ HeoTpuuaTenbHbiIMU YneHamn. HeobxogmMmoe n gocTaTovHoe yCroBue

cxoaummocTu.  WHTerpanbHbii  npu3Hak  Kowwu-MaknopeHa CXoOMMOCTM  4YMCMOBOrO psga  C
HeoTpuuaTenbHbiMK YneHamn. OBO06LLEHHbIV FApMOHUYECKUA psg.

35. lMpu3HaKM CpaBHEHUA CXOAMMOCTU YMCMOBOro psga C HeoTpuuaTenbHbIMU YfNeHamMu B
dopme HepaBeHCTB M B npedenbHon dopme. YacTHble MpU3HAKM CpaBHEHUA  (CpaBHEHME C
0000LLEHHBIM FAPMOHNYECKNM PALOM).

36. Yucnosble psgbl ¢ HeoTpuuaTenbHbIMM YneHamn. HeobxogmMmoe 1 goctaTouHoe yCroBue
cxoanmocTn. lMpusHak Janambepa cXoAMMOCTM 4YUCNOBOrO psga C NOMOXUTENbHbIMUA YfieHamMu B
dopMme HepaBeHCTB 1 B npegenbHon cdopme. MNpusHakn Paabe n Maycca (6e3 gokasaTenncrea).

37. Yucnosble psigbl ¢ HeoTpuuaTenbHbIMM YneHamn. HeobxogmMmoe M gocTtaTouHoe yCroBue
cxoanmocTu. MNpusHak Kowmn cxoagumMocTn 4McnoBoro psiga ¢ HeoTpuuatenbHbIMU YieHamn B oopme
HepaBeHCTB 1 B npeaenbHon oopme. MpusHakm Paabe n Maycca (6e3 aokasaTtenscrea).

38. MpeobpasosaHne Abens. lNMpusHaku Oupuxne n Abens CXOAMMOCTWU 3HaKONepeMeHHbIX
pspoB. MNpusHak JlenbHuua cxoanmocTun 3Hakovepeayowerocsa psiaa.

39. JInHenHoe CBOMCTBO cxoasawmxcs psigoB. CoyeTaTenbHOE CBOWMCTBO CXOAsLLErocs psaa
(cymmupoBaHue navkamm).

40. ABCONIOTHO cXoasLMecs YNCOoBbIE psaabl. Teopema O nepecTtaHoOBKE YreHOB abCconoTHO
cxogsierocs psiaa.

41. TeopemMa 0 NepeEMHOXEHNN abCOMNMOTHO CXOASALLINXCS PSOOB.

42. Teopema PrmaHa 0 nepecTaHOBKE YrEHOB YCITOBHO CXOAsLLEerocs psga.

KomnnekT 3agay (KUM Ne2)

no aucumnnuHe b1.0.11 Mamemamuyeckuli aHanu3

(HaMMeHoBaHWe ANCLMMINHBI)

(o) (_1)7!
1. WccneposaTb Ha abCONMOTHYIO U YCMNOBHYH CXOAMMOCTb psag Z—
o nln(n+1)

21T dx
2. Bblucnutb I

o 4+cos’ x

3. Pasnoxutb no coopmyne Tennopa yHkuno f(x, y) =4/x +y [0 YNEeHOB TPETbEro nopsaka
BKITHOYUTENBHO B OKPECTHOCTM TOYKM (2,2).

o0 _1 n+11 2
4. WccneposaTb Ha abCOMOTHYIO U YCITOBHYH CXOOMMOCTb PSij Z( ) - nn
n=1 2
5. [Joka3saTtb, yto dbyHKUMs f =./|xy| He auddepeHumpyema B Touke (0,0)
T In(1+x
6. WccnepoBaTb CXOAMMOCTb MHTErpana '[ ¥dx
0 3/x4 + 3x5

7. Hantn nnowanb, orpaHNYeHHY KpUBOK y2 =x = x*




Vn+l—-+n-1
8. VccnepoBatb Ha CXOAUMOCTbL pAf Z .

n=l Vn+2

9. Hantu nnowaab gurypbl, orpaHUYEHHON NMUHUAMK Y = xXn ox+ y=2.

10. Hantu YacTHble npon3BogHble pyHKuuN f =2y + xcos{/E B Touke (0,0) n uccnegosaTb
ee Ha oM epeHLMPyeEMOCTb B 9TON TOYKe

11. Hantu B Touke (1,1) audpdepeHumnan dyHkumMm u(x, y) , 3agaHHON HEABHO ypaBHEHUEM
x—u=uln(u/y)

12. Hawntu nnowanb durypbl, orpaHNY4eHHON MUHMAMK xy =6 U x+y—7=0.

13. WccnegoBaTtb Ha CXOOUMOCTbL psig Z .

n=l1 Vn+2

14. CywecTBYIOT N ABONHOW NpeAern v noBTopHble npegensl B Tovke O(0,0) dyHKumm

Xt =xy y
f(x,y)= P W, eCnv CyLLECTBYIOT, TO HANTU UX.
xXoTy

15. [okasaTb, 4To cpyHKUMS P(x,y,7) = f(x/y,x2 +y=-2%),roe f (u,v) -- npon3BonbHas
onddepeHumpyemas pyHKUMS, yOOBNETBOPSET YpaBHEHUIO

2xz% + 2yz%+ (2x* + y)% =0
Ox dy 0z
16. Hawntu nnowagb urypbl, OrpaHNYeHHON NnHuamMm x =2y, y=4-x, y=0.
xsin ,X20
17. [okasaTb, 4TO (PyHKUMA f = ,/| x| andpdepeHumpyema B Touke (0,0).
0,x=0

00

T sin3x
18. WccnepoBaTtb abCoOMOTHYO U YCMOBHY CXOAUMOCTb J.
0

——d.
Vx® +x !

Kputepun oueHku:

-OueHKka «OTNMYHO» BbICTaBNSETCS CTYAEHTY, €CMN OH MOKa3blBaeT BbICOKUIA YPOBEHb 3HAHMN
nporpammHOro MaTepuarna, yMeHne Ucrnonb3oBaTb, NOSyYeHHbIe 3HaHUS NP peLleHnn 3agady. Ha
BOMPOCHI OTBEYAET apryMeHTUPOBaHO, yBEPEHHO, MO cyLlecTBy. [laHbl Mc4epnbiBatoLLe OTBETbI HA
TeopeTuyeckme BONpocCk! 1 peLleHa 3ajava.

-OLeHKka «XOpOoLLO» CTaBUTCS B TOM Cllyyae, eCnv CTYAEHT NoKasbiBaeT 4OCTaTOYHbIN YPOBEHb
3HaHWUI NEKLMOHHOro MaTtepuana, y4ebHon nutepaTtypbl, YMEET UCMONb30BaTb 3HAHUS NPU PELLEHNM
3agad. Ho npu oTBeTe Ha 3k3aMeHe JoMnyckaeT HeKoTopble NorpeLlHocTU. Bonpockl Ha ak3ameHe He
BbI3bIBAOT CYLLECTBEHHbIX 3aTPyaHEHWIA.

-OueHka «y0oBMNeTBOPUTENbHO» CTaBUTCA B TOM Cly4yae, ecnv CTyAeHT nokasbiBaeT [0CTaTOYHbIN
ypOBEHb 3HaHWIA, HO Ha BOMPOCLI OTBEYaeT HEYBEPEeHHO UNu 3aTpyaHsieTcss ¢ oTBeTamu. OTBeT
MONMHOCTbIO packpbiBaeT OOWH U3 TEOPeTUYECKMX BOMPOCOB WM YacTUYHOE OCBSILLEHUE [OBYX
BOMPOCOB. YMeeT peLlaTtb 3a4aun, HO MpyY 3TOM B HEKOTOPbIX Crydasix C HABOASALLMMU BONpOcCaMm U
[AOMNONHUTENbHBLIMU YKa3aHUsIMU NpenogaeaTensi.

-OueHka «HeyaoBNeTBOPUTENIbHO CTaBMTCS B TOM Cryvae, €cnvM CTyAeHT He rokasbiBaeT
AOCTaTOYHbIA YPOBEHb 3HAHWU, OTBET HE pacKpbiBAaeT HU OAWMH U3 TEOPETUYECKUX BOMPOCOB WIS
YaCTMYHO pacKpbIT TONMbLKO OAMH BOMpoc. He ymeeT pewatb 3agayun, gaxe npu AONOSHUTENbHbIX
yKasaHusix npenogaBarens.

3 cemecTp

CDopma KOHTPOJIbHO-U3MEepUTeribHOro matepuana
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Oucumnnuna b1.0.11 Mamemamuueckul aHanu3
dopma obyyeHus OYHas

Bua koHTpons 3K3aMeH

Bupg attectaunm npomexytoyHasi Ne 1

KoHTponbHO-u3mepuTenbHbIM MaTepuan Ne_

7. Bonpoc 13 cnncka BONpocoB K ak3aMeHy ¢ Homepom ¢ 1 no 33.
8. Bonpoc 13 cnucka BONpoOCoOB K 3K3aMmeHy ¢ Homepom ¢ 34 no 68.
9. 3apada u3 crnucka 3agad K 3K3ameHy.

CocTaBuTtenb nN.0. damunug
(nognuceb)

_...20 T

Bonpochbl k 3k3ameHy (KUM Ne 3)

no ancumnnuue b1.0.11 Mamemamuyeckutli aHanu3

1. lMoToveyHas M paBHOMEepHas CXOOUMOCTb (DYHKLUMOHArbHbIX NocneaoBaTenbHOCTEN U PSAOB.
Kputepun Kown paBHOMEPHON cxogmmocTn. Heobxogumoe ycrnoBue paBHOMEPHOWN
CX0OQMMOCTH dYHKLMOHANBHOro psaa. Kputepun paBHOMEpPHON CX0OMMOCTH
OYHKUMOHaANbLHOrO psga B TepMuHax ocTaTka. MaxopaHTHbI npu3Hak BewnepwTpacca
paBHOMEPHOM CXOANUMOCTU (PYHKLMOHANbHbLIX NOCreaoBaTeNbHOCTEN N PAO0B.

Mpu3Hak Jupuxne paBHOMEPHOM CXOANUMOCTI pyHKLMOHanNbHoro psaa. NpusHak Abens.

MouneHHbIN Nepexo K npeaeny pyHKUUMoHanbHoOW nocnegoBaTenbHOCTU U (PYHKLMOHANBHOMO
psga. HenpepbiBHOCTb CyMMbl paBHOMEPHO cxoasuwerocs  (OYHKUMOHaNbHOro psaa,
COCTOSILLIEr0 N3 HenpepbIBHbIX PyHKUMW. Teopema OuHw.

MouneHHoe MHTErpnposaHmne (*)yHKU,I/IOHaJ'IbeIX nocnegnoBaTefibHOCTEN U paOoB..

lMouneHHoe anddepeHUnpoBaHme pyHKLMOHAMbHbIX NOCneaoBaTeNbHOCTEN N PAOOB.

OnpepaeneHune cteneHHoro psga. Teopema Kowun-Agamapa.

Teopema 0 paguyce CXOOMMOCTU  CTEMEHHbIX PSAOB,  MOSMYYEHHbIX  MOYNEHHbLIM
AnddepeHUpoBaHMEM U UHTErPUPOBaHNeM cTeneHHoro psaa. Cneacreue.

8. BelecTBeHHO aHanuTuyeckue yHKUMU. EANHCTBEHHOCTL pasnoXeHus B cTeneHHon pag. Psa
Tewnnopa. Npumep 6eckoHeyYHO anddpepeHLMPYyEMOr HeaHANUTUYECKON (DYHKLMN.

9. Heobxogmmoe n goctaTtovyHoe yCrnoBue pasnoXnmMocTn (PyHKLMM B CTENEHHON PsiA B TEPMUHAX
OCTaTo4HOro udneHa dopmynel Tennopa. [ocrtatodHoe ycnosue pasfioknMMOCTU (PyHKUUN B
CTerneHHou psaa.

10. PasnoxeHue B psa Tennopa nokasaTenbHOW, TPUFOHOMETPUYECKUX DYHKLNIA.

11. PasnnyHble hopMbl OCTATOMHOrO 4reHa (MHTerpanbHas dopma, dopma Jlarpanxa, dopma
Kowmn).

12. BuHOMManbHbIV paa.




13.

PasnoxeHve (yHKUMA B CTeneHHble psgbl  MeTodamMu  NOACTaHOBKW,  MOYSIEHHOro
anddepeHunpoBaHna U MHTerpupoBaHusa. PasnoxeHne B psa Tewnnopa norapudoMmuyeckomn
dyHKUMK. PasnoxeHune B cTeneHHon pag runepbonmyecknx pyHKUmn, yHKUMm arctg x.

14.

15.
16.
17.

18.

19.

20.

21.

22.

HenpepbiBHas KpvBas B €BKIWOOBOM MNPOCTPAHCTBE, nNapameTp KpuBown. HenpepbiBHO
anddepeHuupyemasa kpusad. KpaTHble W NpocTble TOYKM  KpuBoW. [lpoctas kpusas.
HonycTtumble npeobpasoBaHns napameTpa. OpueHTauns kpuson. Cymma KpuBbIX.

KacatenbHas Kk kpuon. Ocobkle Toukn anddepeHumpyemon kpueown. Mmagkasa kpmeas.
AHanor Teopemsbl JlarpaHxa 0 KOHEYHbIX NPUPAaLLEHUSX ANA BEKTOP-YHKLMN.

lMoHATME AnuHBbl ayrn KpuBon. TeopemMa o CnpsiMNAeMOCTU HenpepbIBHO AuddepeHunpyemon
KPUBOW M OLEeHKaX ASIMHbI KPUBOW.

Teopema O nepemMeHHOM AOfvHEe OYyrM KPMBOW HenpepbiBHO AnddrepeHumnpyemon KpUBOMN.
CnepctBus.

Teopema 0 cCrnpsAMASEMOCTU U BblYUCNEHUN OfNHBI MNagkon KpUBOW. BblumcneHue OnviHbl
KYCOYHO-rNafKon KpUBOW.

KpuBonuHenHole mHTerpanbl 1-ro poga. OnpegeneHne n gopmyna ans  BblY4UCMAEHUS.
CeowicTtBa nHterpanos 1-ro poaa.

KpuBonuHenHole mHTerpanbl 2-ro poga. OnpegeneHne u dopmyna ans  BblY4UCHEHUS.
CBoucTBa UHTErpanos 2-ro poaa.

Cesi3b Mexay KpMBONMHENHbIMU MHTerpanamu 1-ro n 2-ro poga.

23.

24.

KBagpvpyemble MHOXecTBa Ha nnockoctn.  MHoxecTBa nnowagn  Hynb. Kputepun
kBagpupyemocTn. KBagpupyemocTb urypbl, rpaHuua KOTOPOW COCTOMT M3 OOHOM uin
HECKOIbKUX CPSAMNAeMbIX KPpUBbLIX

Mapannenenunea. Mepa napannenenuneaa. BepxHasa n HWXHsa mepbl XKopaaHa MHOXeCTBa
B R" . MamepumocTe MHOXecTBa. Mepa »KopaaHa. CsoiictBa Mepbl XKopaaHa. MHoxecTea
Mepbl Hynb.

25.

26.
27.
28.

29.

30.

31.

32.

33.

OnpepgeneHne KpaTHOro uHTerpana PumaHa no napannenenunegy U Ha U3MepPUMOM
MHOXecCTBe. [pu3Hakm MHTErpUpPyemMoCcTn OYHKLNIN U CBONCTBA KpaTHOroO MHTerpana.

CBefeHune KpaTHOro nHTerpana K noBToOpHoMy (C 4oKasaTenbCTBOM ANd ABOMHOMO MHTerpana).
®opwmyna MpuHa.

YcnoBusi  HE3aBMCMMOCTM  KPUMBOINMHEMHOTO  MHTerpana oOT MNyTM  UHTErpupoBaHUs
(dbopmynupoBKka Teopembl U 40Ka3aTeNbCTBO IKBUBANIEHTHOCTM NEPBbIX TPEX YCIOBUMN).

Ycnoeusi  HE3aBMCMMOCTM  KPMBOJNIMHEMHOTO  MHTerpana oOT MNyTM  UHTErpupoBaHUs
(dbopmynupoBKka TeopeMbl U J0oKa3aTeNbCTBO IKBUBANEHTHOCTM YCIOBUS 4 NEpBbIM TPEM).

CeonctBa  OUMEKTMBHbIX HenpepbiBHO  AndppepeHumpyemMbix  oToOpaxeHun  c
Heobpawawwmmca B Hynb sikobrnaHom. [MpeobGpasoBaHue rnagkux KpvBbIX WM KOHTYPOB.
KpuBonuHenHble koopanHatel. ®opmyna ans nnowaan obpasa obnactu.

3ameHa nepeMeHHbIX B KpaTHOM MHTerpane (4okasaTtenbCTBO A1 ABOMHOIO MHTerpana).

3ameHa nepemMeHHbIX B KpaTHOM UHTEerpane ((*)OpMyJ'II/IpOBKI/I Teopem 0e3 gokasatenbcTea U
obocHoBaHue reoMeTpmnyecKoro CmMmbiCria Moayna 1 3Haka skobunaHa npeo6pasoBaHMﬂ).

34.

35.

MNonsipHble, cdhepuyeckne, UMNUHapUYeEckne KoopamHatol. Mpumepbl 3aMeHbl NEPEMEHHbIX.
OnemeHTbl TeopuM MNOBEPXHOCTEMN. Hocutenb nOBEPXHOCTW, TOYKA MOBEPXHOCTW.
KoopauHaTHble NUHMKM Ha MOBEPXHOCTM. MoHATME KpaTHOW TOYKM TMOBEPXHOCTMU.

KacaTenbHas k koopauHaTHbIM NMHUAM. Ocobble TOYKM NOBEepXHOCTU. [Nagkue NnoBepXHOCTM.
KacaTenbHasi NNOCKOCTb K MOBEPXHOCTU, HOpMaribHbI BEKTOP, HOpMarbHasi npsimasi.

nOBerHOCTVI, 3ajaBaeMble HEABHO. YpaBHeHme KacaTesibHOM MNII0CKOCTU U HOpMalibHOro




36.
37.

38.

BEKTOpA.
MoHsATUe nnowaam nosepxHocTh. dopmMyna AN BbIMUCIEHUS MOWaan NOBEPXHOCTY.

OpmeHTau,vm NnoBEPXHOCTN, OAHOCTOPOHHME N OABYCTOPOHHNE TMOBEPXHOCTW. Kycquo—rna,u,Kme
NOBEPXHOCTUN U UX OpUEeHTaUun4.

OnpegeneHune u cyllectBoBaHNE NOBEPXHOCTHLIX MHTerpanoB 1-ro n 2-ro pogoB. CBoncTBa
MOBEPXHOCTHbIX MHTErpanoB, NpMMepbl MX BblYUCNEHUSA. [MOBEPXHOCTHbIE MHTEerpanbl  Kak
npegenbl MHTerpasnbHbiX CyMM. MIHTerpanbl No KyCOYHO-TNagknuM NOBEPXHOCTSIM.

39.

40.

41.

MoHaTne BekTOpHOro nonga. [OuddepeHumpyemMble BEKTOPHbIE Nons. [uBepreHumst U1 poTop
BEKTOPHOro nons. NMoHATME 0 NOBEPXHOCTM YPOBHA YHKUMU. OpTOroHanbHOCTb rpagneHTa K
NOBEPXHOCTU YPOBHS.

dopmyna laycca-OcTporpagckoro:  OpMynMpoBKa OCHOBHOM TEOpPEeMbl, AOKa3aTerbCTBO
dopMynbl  4ns  cneyuwanbHOro knacca ob6bnacten. BoipaxeHne obGbema obnactn 4yepes
NOBEPXHOCTHLIN  UHTerpan. MHoromepHass dopMyfna UWHTErpupoBaHMa MO YacTaM.
NHTepnpeTaums dopmynbl Maycca-OcTporpagckoro B TepMmHax Teopum nonsi.

dopmyna Crokca.

42.

43.

44,

45.

46.

47.

48.
49.

50.

51.
52.
53.

54.

55.

56.
57.

MoHATMe mHTerpana, 3aBucsero ot napametpa. CobCTBEHHbIE MHTErpanbl, 3aBuUcAme OT
napameTpa. AuddepeHumpoBaHme No napameTpy.

MoHATMe uHTerpana, 3aBucsllero oT napameTtpa. CoGCTBEHHbIe MHTErpansl, 3aBucsALNE OT
napameTpa. VIHTerpmpoBaHue no napameTpy.

MoHsATWe uHTerpana, 3aBucsllero oT napameTtpa. CoGCTBEHHble MHTErpanbl, 3aBUCALLUME OT
napameTpa. HenpepbliBHOCTb MO NapameTpy.

PaBHOMepHOe cTpemnieHne QyHKUMM K npegenbHon dyHKkuun. Kputepuin paBHOMEpPHOM
CXOOQMMOCTU B TEPMUHAX (PYHKLMOHANbHbLIX NOCreaoBaTeNbHOCTEN.

HecobcTBeHHble WHTErpanbl, 3aBucCAWME OT napameTpa. PaBHOMepHas CXxoguMOCTb.
Kputepun Kown paBHOMEPHON CXO4MMOCTH.

Mpu3HakM pPaBHOMEPHOW CXOAUMOCTY HECOGCTBEHHbIX WHTErparnoB, 3aBUCALUX OT
napameTpa.
HenpepblBHOCTb HECOBCTBEHHOIO MHTErparna rno napameTpy.

Teopema O COGCTBEHHOM MHTErpPUPOBAHWM HECOOCTBEHHOTO WHTErpana, 3aBMCALLEr0 OT
napameTpa.

Teopema 0 HECOBCTBEHHOM WHTErpPUPOBaHUM HECOGCTBEHHOrO MHTerpana, 3aBWUCSLLEero OT
napametpa.

Teopema o andpdepeHUMpyeMOCTM HECODCTBEHHOIrO MHTErpana no napameTpy.
HecobcTBeHHbIE NapameTpuyeckne nHTerpanbsl OT HEOrPaHUYEHHbIX PYHKLMA.
HecobcTBEHHbIE MHTErpanbl OT HEOrPaHMYEHHbIX PYHKLMIA U UX OCHOBHbIE CBOMCTBA.
+00 .
S1n X
—dx

Bbluncnenue MHTEerpana
0

+o0

e_xzdx
Bbl‘-IVICJ'IeHI/Ie MHTEerpana .

0

WHTerpanbl Qrnepa. MNaMmma-yHKUNSA 1 ee OCHOBHbIE CBOWCTBA.

WuTerpanel Qunepa. beTta-gyHKUMA n ee ocHoBHble cBolcTBa. COOTHOLLIEHME MeXay ramma-
n 6eta- pyHKUMamm dnnepa.

58.

Onpegenenne psiga Pypbe ans abconioTHO umHTEerpypyemon dyHkumn. lNNpegnoxeHne o




59.

60.
61.
62.
63.

64.
65.

66.

67.

68.

CTPEMIEHWM K HYIIO MPU ) — ©  MHTerpasos Buaa

b b
J f(x)cosyxdx Jf(x) sin yxdx
a a

oT abcontoTHO nHTerpupyemon pyHkumm f(x).
Jlemma 06 annpokcumauuu.
Jlemma Pumana.

Apnpo Aupuxne n ero ceonctea. MHterpan Adupuxne. lMpuHumn nokanusaumm. CxoanmocTb
pagos Pypbe onda KycouHo-anddepeHumpyemMbiX QyHKLNNA.

CymmupoBaHue psigoB dypbe METOAOM CPefHUX apUdMETUYHECKUX.

CeouctBa sagep Penepa. Teopema o cxogumoctn cymm deriepa. Teopema Benepwtpacca-
CtoyHa 0 npubnmxkeHun HenpepbiBHOM Ha oOTpe3ke yHKUuum  anrebpandecknmm
MHOro4neHamu.

MNMonHoTa cucTeM (OYHKUMIA B CMbICIie paBHOMEPHOro nNpubnuxeHusi. Teopema O MONHOTE
TPUrOHOMETPUYECKON CUCTEMBI U CUCTEMbI LiENbIX HeoTpuUaTenbHbIX cTeneHel x. MNonHoTa B
CMbICIe CpefHero KeaapaTu4HOro npubnumxeHus. MNornHoTa TPUrOHOMETPUYECKOW CUCTEMDI
PYHKUMIN N cUCTEMBI LENbIX HEOTpMUATENbHbIX CTEMEHEN X AN MHOXECTBa HenpepbiBHbIX

PYHKLMNA.
MuHumaneHoe cBoncTBO ko3dhbdumumeHToB PDypbe. HepaBeHcTBO beccens. PaBeHCTBO
MapceBansa n cneacTsus N3 Hero (Cnyyam HenpepbiBHON PYHKLMK).

MouneHHoe auddepeHunpoanne psgos Pypbe. [NpeanoxeHne o nopsgke yoObiBaHMSA
koadpbuumeHToB Oypbe npu N — oo [locTaToyHOe ycroBre paBHOMEPHONM CXOAMMOCTM psiaa
dypbe.

w

KomnnekT 3apay (k KUM Ne3)

no ancumnnuue b1.0.11 Mamemamuyeckuti aHanus3
(HauMeHoBaHWe ANCLMMNVHBI)

_ 4-x 1(4-xY 1(4-xY 1 (4-xY
[aH yHKUMOHanNbHbIN pag, + +— +...+ +

7x+2 3\ 7x+2) 5\ 7x+2

WcecnepoBatb cxoanmocTb psaa B Todkax x =0 u x =1.
NcecnepoBaTtb cXxoAMMOCTb CTEMNEHHOro paaa

(x—2)+%(x—2)2 +3i2(x—z)3 +...+n_12(x—z)" b

2n—=1\7x+2

Bbluncnutb _len vdxdy , ecnn obnactb D - npsimoyronbHuk 0<x<4, 1< y<e.

D
e Inx

N3MeHUTb NopsaoK MHTErpupoBaHKs B MHTerpane J.dxj‘ f (x, y)dy .
1 0

Mepenas K NnonsApHbLIM KoopaMHaTam, BbIYUCAUTL ABOMHOW MHTErpan J.J.\/xz + yzdxdy ,ecrm D- |
D

YeTBepTb kpyra x° +y’> <a’.

. 1 1 1 1
Hantn obnacTtb cxogmumocTu psaaa =+ o+ -t —+....
1+x° 1+x" 1+x 1+ x™

Viccneposatb cxoanMocTsb crenenHoro paga 1!(x—5) +2!(x—5)2 +3!(x—5)3 +..+nl(x=5)" +...




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

Bbluncnutb _U(cos x+sin y)dxdy ecnu obnactb D - kBagpaT 0< x < <7—T 0<sy<

D 4’

NN

1 1-x*
MN3MEHWUTb MOPSIBOK UHTEMPUPOBAHUS B MHTErpane '[dx '[ f(xy)dy.
-1 —V1-x?
Mepeias K NOnsipHbIM KOOPAMHATAM, BbIYUCIUTL [BONHONM MHTErpa I ln(x2 +y° )dxdy, ecnu
D

D - KOMbLO MEXAY OKpYXHocTaMN x° +y° =e’ n x° +y* <e'.

Bbluncnutb I(x—y)ds, roe K - oTpe3ok npsimom ot A(O;O) no B(4;3).
K

BbluncnnTb KPUBOMUHENHbIA UHTErpan IZxdy —3ydx, ecnn K - KOHTYp TpeyronbHuKa ¢
K

BepLIMHaMu A(1;2), B(3;1), C(2;5).
Mpumenaa popmyny MpuHa, BelMUCANTE [ = tZ(x +y )dx+ x+ y) dy,ecnn C - KOHTYp

TpeyronbHuka ¢ BepwmHamu L(1;1), M (2;2), N(1;3), npoGeraembiit npoTus xofa 4acosoit

CTPENKM.

Bbluncnutb I = J‘J.(xz + yz)dS , rae S - 4yacTb KOHMYECKOI MOBEPXHOCTU z° = Xx° + }’2 ;
N

3aKII0YeHHO Mexay nnockoctamm 2=0u z =1.
Mpumensis popmyny CTokca, Hantn I = t‘xzy3dx+dy +zdz , ecnn C - OKPYXHOCTb

x2+y2=r2, z=0.

Bbluncnutb Ixzydy - yzxdx , €CNn X =+/cost, y=+/sint, 0<r< %T
K
BblunMcnNUTb KPUBOMMHENHBIN MHTErparn Iydx—(y+x2)dy, ecnn K - gyra napa6onbl
K

y =2x—x", pacrnonoxeHHas Hag ocblo Ox 1 npoberaemas no xoy 4acoBO CTPEKM.

Mpumenss dopmyny IpuHa, BEIMUCTINTS I—xzydx +xy’dy , rae C- okpyxHoCTb X° +y° =R’
C
npoberaemas NpoTMB X04a YacOBOW CTPESKW.
Bbluncnutb uHterpan I = H x*y*zdxdy no BepxHeit CTOPOHE BepxHeii NOMoBMHbI cchepbl
S
x2 +y2 +Z2 :Rz.
Hantn uHTerpan ’J]J( (xcosa'+ ycos B+ zcos y)dS , PacnpoCTpaHeHHbI MO NOBEPXHOCTU §

N
Tena, orpaHMYeHHOro 3ToN NOBEPXHOCTLIO.

1 1
arctgx d arctgx dx
& :J- ); = X #0, BbIMUCTIUTL MHTErpar '[ & =

o 1+ x7y y X \/1—x2

Monbaysicb hopmyron

o _2
Bbluncnutb nHterpan dvinepa- MNyaccona [ = Ie tdx.
0

Bbluncnuntb F(5/3)D“(—5/3).
Pa3noxuTb B psig Pypbe nepuoamyeckyto pyHKum f (x) C nepvogom 27T, 3alaHHyto B

untepsane (—77,77) ypasHennem f(x)=r+x.



26. PasnoxunTtb B pag ®ypbe nepuogmyeckyto yHKUMIO, 3aaHHYI0 Ha nonynepuoae [0; 2]

2
ypaBHeH1eM f(x):x_%_
27. Hairn 1 (k,A) = [e™ SINAX w1, (A):Jsin)lx i
0 X 0 X
» A

—X

28. Haittn 1(A)=[e *dx cnomowbio audbdepeHUnpoBaHIs Mo napameTpy.

O ey 8

29. NMokasaTb, YTO F(l+ pj D"(l - p} :L.
2 2 cos pJiT
30. Pasnoxutb B pag Pypbe nepnognyeckyo yHKumo f (x) C nepuoaom 2 ,3afjaHHyto Ha
CermMeHTe [—1;1] ypaBHEHUEM f(x) =x%.
31. Pasnoxutb B pag ®Pypbe nepnognydeckyto yHKumo f (x) C nepvoaom 277 ,3afaHHyto Ha

cermente 77, 77) ypaBHetnem f(x)=e".

Kputepun oueHku:

-OueHKka «OTNMYHO» BbICTaBNSETCS CTYAEHTY, €CMN OH MOKa3blBaeT BbICOKUIA YPOBEHb 3HAHUN
nporpammHOro MaTepuarna, yMeHne Ucrnonb3oBaTb, NOSy4eHHbIe 3HaHUS NP peLleHnn 3agady. Ha
BOMPOCHI OTBEYAET apryMeHTUPOBaHO, yBEPEHHO, MO cyLlecTBy. [laHbl Mc4epnbiBatoLLMe OTBEThI HA
TeopeTnyeckme BONpocCkl 1 peLleHa 3ajava.

-OLeHKa «XOpOoLLO» CTaBUTCS B TOM Cllyyae, eCnv CTyAEeHT NoKa3biBaeT 4OCTaTOYHbIN YPOBEHb
3HaHWUI NEKLMOHHOro MaTepuana, y4ebHon nutepaTtypbl, YMEET UCMONb30BaTb 3HAHUS NPU PELLEHNM
3agad. Ho npu oTBeTe Ha 3k3aMeHe foMnyckaeT HeKoTopble NorpeLlHocTU. Bonpockl Ha ak3ameHe He
BbI3bIBAOT CYLLECTBEHHbIX 3aTPyaHEHWIA.

-OueHka «ya0BNeTBOPUTENbHO» CTAaBUTCA B TOM Cllyvyae, ecniv CTyAeHT NokasbiBaeT A0CTaTOUYHbIN
YypOBEHb 3HaHWIA, HO Ha BOMPOCLI OTBEYaeT HEYBEpPEeHHO UNu 3aTpyaHsietcss ¢ oTBeTamu. OTBeT
MONMHOCTbIO packpbliBaeT OAWH U3 TEeOpPeTUYECKUX BOMPOCOB WM YacTUYHOE OCBSILLEHUE [OBYX
BOMPOCOB. YMeeT peLlaTtb 3a4ayun, HO NPy 3TOM B HEKOTOPbIX Crydasix C HABOASALLMMU BONpOcCaMm U
[AOMNONHUTENbHBLIMU YKa3aHUsIMU NpenogaeaTens.

-OueHka «HeygoBneTBoOpuUTesibHO CTaBUTCA B TOM Cliyydae, eCcnn CTydeHT He nokKa3biBaeT
OOCTaTOYHbIN YPOBEHb 3HaHWN, OTBET He packpbiBaeT HM OOUH U3 TEOPETUYECKMX BOMPOCOB WU
YaCTU4YHO PacCKpbIT TOJIbKO OAWNH BOMPOC. He ymeeT pellaTtb 3adaydn, gaxe npu OonoJIHUTENbHbIX
YKa3aHuAX npenoagaBaTend.



