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YTBEPXKIAIO:
fJeTa MaTeMaTHKH

HBIX TEXHOJIOTHH

TMporpamma yueGHO#M muctmmuHE! « Teopus MEPET # MHTErpaa» COCTABIEHA HA OCHOBAHHH
IocynapeTBeHHOro 006pa3oBaTe/bHOrO CTaHAapTa BbICLIEro npodeccuoHanbHoro obpa3oBaHus
(F'OC BIIO) Jloneuxoii Hapoxuoit Pecniybmuku (JAHP) mo nanpasnenmio moxroroskd 01.03.01
MaremaTnka, yTBEpKIEHHOTO nprka3oM Mununcrepcta o6paszoBanus u Hayku JIHP ot 04 anpens
2016 . Ne 281;

[lopsiaka opranusanum ydeOHOro mporecca B 00pa3oBaTeNbHBIX OpraHH3alMAX BBICLIETO
npodeccuonansHoro obpasosanus Jlonenkoii Haponno# PecryOnnku, yTBEpKIEHHOTO MPHKa3OM
MunucrepctBa obpasoBanus 1 Hayku JIHP Ne 1171 ot «10» noaOpsa 2017 r.;

yueGHOro TIUIaHa W OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMBl BBICIIErO MPOGECCHOHATIBHOTO
o6pasoBanus Hanpasinenus noarotoBkn 01.03.01 Maremaruka, paspaborannerx B ['OY BIIO
«JloHelKHii HalMOHAILHBIH YHUBEPCUTETY.

Pa3paboTunk:

[Ipodeccop kadenpbl MaTEMATHYECKOrO aHAIH3a ?)%/E o
H A epeHIHaTbHBIX ypaBHEHHH “~  B.IL 3acTaBHbIH

[MporpamMma y4eGHOM JUCLMILTMHBI yTBEPXK/EHA HA 3acellaHuH Kadeapbl MaTeMaTHYeCKOTO
aHamM3a U M depeHIHaIbHBIX YPaBHEHHI

ITporokos Ne 10 ot «09» anpens 2020 r.
3asenyromui kadeapoi 745/ But.B. Bosukos

[lporpamma yueOHO#  AMCUMIUIMHBI ox0OpeHa y4eOHO-METOAHMYECKOH KOMHCCHEH
(baxynbpTeTa MaTEMaTHKH W HHOOPMALIMOHHBIX TEXHOJIOTHI
ITporoxon Ne 8 ot «15» anpens 2020 r.
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1. OBJACTB IPUMEHEHMS U MECTO JUCHUIIIMHBI B YYEBHOM
MPOLIECCE

VYuebHast qucuuruiHa «Teopus Mepbl 1 HHTETpaia» OTHOCUTCS K BApUATUBHON YacTH
po¢eCCHOHAIBHOTO OJI0Ka.
CopnepxaHue JUCIUIUIMHBL ABJISETCS JIOTMUECKUM MPOJOIKEHUEM CONIEPIKAHUS TUCITUILINH!
— MareMaTHdecKUi aHaIN3;
— Aunrebpa;
— Tononorus.
U GOpMHPYET OCHOBY ISl OCBOCHHS JTUCLIUTUINH:
— OYHKIMOHAJIBHBIN aHAJIU3;
— Teopus BEpOATHOCTEH U MaTeMaTU4YECKasi CTATUCTUKA;
— Maremarnueckue MOJIEIU B €CTECTBEHHbBIX HAYKAX;

— CHoeukypcsl.

2. CTPYKTYPA JUCHUIIVIMHBI

Xapakmepucmuxa yueoHoi OUcCyunIuHbl
Hanpasienue moaroToBku 01.03.01 MaremaTtuka
[Tpodus OO6mmit
OO6pa3oBarenbHas IporpaMMa OakanaBpuaT
Kpamdukarmst OaxasiaBp
KonnyecTBo conepkaTeabHbIX MOyJIeH 1
JucuuruimHa 6a30Boi / BApUaTHUBHOM YacTu

. BapuaruBHas yacte npodeccnoHaIbHOro 0JI0Ka
00pa3oBaTebHONU IPOTrPaAMMBI
®opmsl kouTpotst (MK, sk3amen, 3auer) I MORybHBIH KOHTPOI®, 1 SK3aMeH B
5 cemecTpe
TMokasaTem o4Has popma 3aoyHas popma
oOyueHus o0OyueHus
KonnyecTBo 3aueTHBIX €AMHUI] (KPEIUTOB) 2,5
"o moaroToBku 3
Cemectp 5
KonnuectBo yacos 90
- JIEKIITUOHHBIX 36
- IPAKTUYECKUX, CEMUHAPCKUX 18
- 1a0OPaTOPHBIX -
- CaMOCTOATENbHOM paboThI 36
B T.4. UHAMBHIyaJIbHOE 3a/1aHNE -

HenenpHoE KOJIMYECTBO 4aCOB, 5

B T.4. AyJJUTOPHBIX 3

3. OINHUCAHHUE JUCHOUIIJINHBI

Iean 1 3agaun

Ileny — oBNaieHNE TEOPETUUECKUMU TMOJOKEHUSAMH U HEKOTOPHIMU NMPUMEHEHUSIMU TEOPHUU
Mepbl U HHTerpana Jlebera; 3HaKOMCTBO C MPOCTPAHCTBAMH MHTETPUPYEMbIX (YHKIUI; TOTydyeHHE
TEOpeTUYEeCKON Oasbl A MpUMeHeHHs] uHTerpana Jlebera B APyrux MaTeMaTUYECKUX TEOPHSIX;
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pa3BUTHE HABBIKOB JIOTHYECKOTO U aHAJTUTUYECKOTO MBIIIIJICHUS U MOATOTOBKA K PO ecCHOHaIbHON
JACATCIIbHOCTH.

3a0auu — V3yuuthb KiacChl MHOXECTB, CBOMCTBAa MEpbl, BHEIIHIOIO MEpPY, MHOXECTBa,
usmepumsie 1o Kapareogopu, mepy Jlebera, mepy Jlebera-Ctunrbeca, U3MEepUMbIe OTOOPaXKEHUS U
byHKIIMM, CBOMCTBA U METObI BhluucieHus uHTerpana Jlebera, JleGera-Ctunrteeca, mpeaenbHbIN
nepexo MoJ 3HAKOM MHTerpaiia, GYHKIMKA OTpaHHYEHHON BapHaluu, aOCONIOTHO HEMpPEPbIBHBIE

byHKIHH.

TpeGoBanus K pe3yiabTaTaM OCBOEHHUs] AUCHMILIMHBI. [Ipoliecc M3y4eHHS NUCIUTUTHHBI
HarpaBjieH Ha (OPMHPOBAHUE DJIEMEHTOB CIICAYIOMUX KoMIieTeHui B cooTBeTcTBUM ¢ ['OC BITO
10 JAHHOMY HaIPaBJICHUIO MOATOTOBKH (IPOQHITIO):

a) oowexynomypusoix (OK): cnocoOOHOCTBIO K KOMMYHHKAIIMHA B YCTHOM M MUCbMEHHOM

dopmax Ha pyCCKOM M MHOCTPAHHOM SI3BIKAX JUIS PELICHUS 3a]]a4 MEKIMYHOCTHOTO U

MEXKYIbTypHOT0 B3aumoaenctBus (OK-5); cnocoOHOCTRIO K cCaMOOPTaHU3al|H U

camoob6pazoBanuto (OK-7);

0) oowenpogpeccuonanvuvix (OIIK): crocOOHOCTHIO UCIOJIB30BaTh (yHIaMEHTAIbHBIC

3HaHUS B 00JIACTH MAaTEeMaTHYECKOTO aHAIN3a, KOMIUIEKCHOTO ¥ ()yHKIIMOHAJIHHOT'O aHaJIH3a,

anreOpbl, aHATUTUYECKOW TreoMeTpuu, AuddepeHnnaIbHol TeOMETpUUd U TOMOJIOTHUH,

Qg epeHnaIbHbIX YpaBHEHUH, IUCKPETHOW MaTeMaTHKW W MaTeMaTUYECKOH JIOTHKH,

TEOpUHU BEPOSTHOCTEH, MATEMATUYECKON CTATUCTUKU U CIy4allHBIX MPOLIECCOB, YHCICHHBIX

METO/IOB, TEOPETHUECKON MEXaHUKH B Oyaymiel npodeccnonansHoi aesrensaoctu (OIIK-1);

CIIOCOOHOCTBIO pellaTh CTaHAApTHBIC 33Ja4d MPOPECCUOHANBHON NEATEIbHOCTH Ha OCHOBE

UHPOPMALIMOHHON W OuOIMorpaduyeckoil KylabTypbl ¢ TpPUMEHEHHEM HH(OpMaIOHHO-

KOMMYHHKAITMOHHBIX TEXHOJOTHMH M C Y4€TOM OCHOBHBIX TpeOoBaHU HHGPOPMAIMOHHOMN

6e3onacuoctu (OI1K-2);

8) npogheccuonanvnuvix (I1K):

HAYYHO-HMCCJIeI0BATeIbCKAS /IeSITeIbHOCTh: CIIOCOOHOCTBIO K ONPEAEICHUIO 00X
dbopM H 3aKOHOMEpHOCTEH oTaenbHOM mnpeamerHoit obmactu (ITK-1); cmocoOHOCTEIO
MaTeMaTUYeCKH KOPPEKTHO CTaBUTH ecTecTBeHHOHayuHble 3amaun (I1K-2); cmocobHOCThIO
CTpOro J0Ka3aTb YTBEpXKIEHHE, CQHOPMYIMPOBATH pPE3YyNbTaT, YBUAETh CIIEACTBUSA
nosydeHHoro pesynbTaTta (I[1K-3); cmocoOHOCThIO yOIUYHO TIPEACTABIATH COOCTBEHHBIE U
u3BeCTHbIE HayuHble pe3ynbratel ([TK-4);

NPOU3BOJACTBEHHO-TEXHOJIOTHYECKAsl JIeATEeJbHOCTh: CIOCOOHOCTBIO IE€pEe/IaBaTh
pe3ynbTaT MPOBEACHHBIX (DU3MKO-MAaTEeMAaTHUYECKUX M TMPUKJIAJHBIX HCCIECOBAaHUIA B BHJIE
KOHKPETHBIX PEKOMEHJAlNi, BBIPA)KEHHOW B TEPMUHAX MPEIMETHONH 00JacTH H3y4yaeMOro
apnenus (I1K-6);

OPraHN3alMOHHO-YNIPaBJIeHYeCKasd JAeATeJbHOCTb: CIOCOOHOCTBIO HCIOJIb30BaTh
METOJbl ~MaTEMaTH4YECKOTO M  alTOPUTMHYECKOTO  MOJICTMPOBAHHUS TPU  aHaJIHU3e
yIOpaBiIEHYECKUX 3ajjad B HAy4YHO-TEXHHYECKOW cdepe, B DJKOHOMHUKE, Ou3Hece U
ryMaHuTapHbIX o0Onactsax 3Hanuit (I1K-7).

B pesyabTare n3yueHns y4eOHON AUCHMIVINHBI CTYACHT AO0JIKECH:
3namo:

— OcHOBHBIE NOHATHS TEOPUU Mephl, MHTerpana Jlebera, cBONCTBA U3MEPUMBIX U
UHTETPUPYEMBIX (DYHKUNN, U3MEPUMBIX MHOXECTB, OCHOBHBIE YTBEPXKJIEHUS O
CXO/IMMOCTH TIOCJIEZI0BATEIbHOCTH MHTETPAJIOB U U3MEPUMBIX (DYHKITHIA;

— @opMyIUPOBKH TEOpEM, MEPEUYHCIEHHBIX B IMPOrpaMMe, yYMETh J0Ka3bIBaTh
c(OpMYITMPOBAHHYIO TEOPEMY YETKO, apI'yMEHTHUPYSl BCE BBIBOJBI CChUIKAMH Ha
U3BECTHBIE (PAKTHI UIIU TEOPEMBI.

Ymemo:

— Beoruncnate 3nauenust mepsl Jlebera-Ctuntbeca n unterpana Jlebera B pa3HbIX

CIIy4dasx;



— O06ocHoBaTh NIpeACIbHBIN TIEPEXO]] 0T 3HAKOM MHTerpaia Jlebera;
— MHccnenoBaTh mocienoBaTeIbHOCTh (PYHKIIMIA Ha CXOAMMOCTh TIOYTH BCIOAY U TIO
Mmepe JleGera;
— Haxomuts Bapuaiuio QyHKIUH.
Bnaoemo:
— Haspikamu pemenus ctanaapTHeIX 3aga4d no TMU.

4. COJIEP)KAHUE JUCLUIJIUHBI U ®OPMbI OPTAHU3ALIMU YYEBHOI'O
MPOLIECCA

B kypce mucuunnunel «Teopus Mepsl M uHTErpanga» HNpPeLyCMOTPEHBI JIEKIIMOHHBIE M
IPaKTUYECKHUE 3aHATHUS, a TAKKE CAMOCTOsITeNIbHAsi paboTa CTyJeHTOB. B paMKax caMoCTOsTEIbHON
paboThI CTYAEHTHI OTPadaTHIBAIOT M 3aKPEIUISIOT HABBIKM PEIICHHUS 337ad [0 MaTepuaiy Kypca,
BBINOJIHAIOT MHIUBUAYAJIbHBIE pa0OTHI, @ TAKXKE U3YYaIOT IOMOJIHUTENBHYIO JIUTEPATypy.

IHopsinkoBbIi HOMeP Kparkoe conepxxanmne TeMbl
U TeMa

Cooepircamenvuwlit Mooy 1.

Tema 1. Onepanuu HaJg MHOXKECTBaMHu (TepecedeHne, OObEIHMHEHUE,
Mepa. pa3sHOCTb, [ONOJHEHHWE, BEpXHUH M HWXKHUH mnpexaensl). Kiaccel
MHOecTB. OOmiee MoHsATHE Mepbl U €€ CBOMCTBA (MOHOTOHHOCTb,
CyOTpaKTUBHOCTb, CUETHAS [1OJIya/INTUBHOCTD, HEMPEPHIBHOCTh CHU3Y U
cBepxy). Knaccsl mep. [loctpoenune Mepbl (BHEIIHSsSI Mepa; BHEIIHSA
Mepa, UHAyLHpoBaHHas (yHKIMEH MHOecTB; Teopema Kapareonopn).
Omnpenenenusi MOJIYKOJbLA W MpeaMepbl. Teopema O NPOAOIKEHUU
npenMepsl 10 Mepbl. Mepa Jlebera-Ctuntbeca Ha npssMoii. Mepa JleGera
Ha npsMoi u B R™.

Tema 2. N3mepumsble otobpaxenus u ¢pyHkuuu. Kpurepuit namepumoro
HN3mepumebie orobpaxenus. Kpurepuit wusmepumoit Qynkuuu. HMizmepumoctsb
(pyHKOHMHu. cyneprno3uiui. CBOHCTBa H3MEpPUMbIX (YHKIMHA. OKBUBaJCHTHbIE

¢yHkuu. CXoauMocTh MouTH Bcroay M mo mepe. Teopembl Eroposa,
JleGera, @®.Pucca. Kpurepuii u3smMepumMocTH B TEpMHUHAX MPOCTHIX

(GyHKLU.
Tema 3. Wnterpan Jlebera oT HEOTpULIATENBHOW, U3MEPUMOM, MPOCTOi
HNurerpaJ. dbyakuun u ero cBoicTBa. JlBa ompezgenenuss uHterpana Jlebera ot

HEOTPULIATENIbHON, H3MEpPUMOM (YHKIMH M HMX 3KBUBAJIEHTHOCTb.
Onpenenenne unTerpana Jlebera B o0miem cinyudae. CBoMCTBa HHTETpaia
JleGera. OcHOBHBIE TEOpPEMbI O MPENENbHOM IEpPEeXoJe IO 3HAKOM
uHTerpana Jlebera (0 MOHOTOHHOM TOce10BaTeNbHOCTH, PaTy, Jlebera).
CpaBHenue wuHterpagoB Pumana u Jlebera. IlpoctpanctBa Lp
(nepaBeHnctBa ['€npaepa 1 MUHKOBCKOTO, JINHEHHOCTD, MOJIHOTA, BCIOAY
IJIOTHBIE MHOYKECTBA, COOTHOILLEHUS MEX Ay Kilaccamu Lp npu pasHbIX p).
CBs13b MEX1y pPa3HBIMH TUIIAMU CXOIUMOCTH B Lp.

Tema 4. OyHKIMM OrpaHUYEHHOM BapualMM U UX cBoMcTBa. Teopema
Kaaccel pynknmii. | XKopnana. AGcosnoTHas HeMpepbIBHOCTh UHTerpaia Jlebera. AGCOIOTHO
HenpepbiBHbIE (QYHKUMH W HX cBoicTBa. Teopembr Jlebera o
mudepeHIMpPYEMOCTH  TOYTH  BCIOJly MOHOTOHHOW (QYHKIUU W
UHTETpajla C IIEPEMEHHBIM BEPXHHUM IIPEAEIOM HHTEIPUPOBAHMSL.
Onucanue knaccoB AC[a,b] u Lip 1. Cunrynspssie QyHKIHH.
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TemaTnueckuii miIan

Conep:kareJbHblii MOTYJIb 1

KosnuecTBo yacoB
Ounas popma o0yueHust 3aounas popma o0yueHust
B T.U. B T.U.
HasBanus comep:kaTebHBIX 2| & &4 & 2 2| a4 Z
o q q
Mojy.Jieil u Tem ol x| &l E 88 2| =] 85| £ 28 3¢
(D) = O o) = \d > q D) = (D] ) = g > q
Q g ) &l o4 Y9 2 S| =) = o d HY
A 2 = S| ¢4 59 = ( = < £ g =
) E ol o | 92 1 o) E o | o @ f
| ¥ | o] © 4§ = 4 = = S| 27 = ¢
S | G| 2§ H o te) S § =
e S| & 1 = e < = as
= 5| O = = = 15 =
Tema 1.
23 1 9 5 9
Mepa.
Tema 2.
22 19| 4 9
HN3mepumble pyHKIUH.
Tema 3.
23 1 9 5 9
HuTerpaJ.
Tema 4.
. 221 9 | 4 9
Kuacenl pynkumii.
Hmozo
no cooepiicamebHOMY 90 | 36 | 18 36
Mmooynio 1

5. METOIUYECKHUE PEKOMEHJALIMUA JJIA ITPOBEJAEHUA JTEKIIMOHHBIX 1
INPAKTUYECKHWX 3AHATHI

Y4eOublii mMarepuan AUCHUILUIMHBL “Teopus Mepsl W UHTErpasia” CrpyHIUpPOBaH BOKPYT
CIIEYIOIINX TEM: Mepa, U3MEpUMbIE PYHKIIMU, HHTETpaJl, KJacchl (QyHKIIHUI.

N3ydyeHne AMCUMILIMHBI onupaeTrcs Ha Kypcol “Maremarmyeckuil aHamus”, “JIuHeitHas
anrebpa”, “Tomnosorus” U, B CBOIO OYEPE/ib, JOCTABIIACT HEOOXOAMMBIN anmapar sl perieHus 3a1a4q
1o Kypcam “@yHKIMOHAIBHBIN aHANMN3”, “Teopus BepoATHOCTEN .

[IpakTnueckue 3aHATUS NPOXOJAT B (popMme MpakTHKyMmMa MO penieHuro 3agad. Bo Bpems
3aHATUS MpenoaBaTelb JeMOHCTPUPYET NOAPOOHOE pelIeHHe HECKOIbKUX TUIIOB 33aJa4 MO JaHHOU
TEMe Jajee B MPOIecce KOJUIEKTUBHOIO OOCYXKJIEHUS CTYIEHTHI pelaroT nogoOHble 3anaun. Ha
NPAaKTUYECKUX 3aHATHSX MPOBOJATCS pa3IMyHble (OPMBI KOHTPOJIS 3HAHUH CTYACHTOB
(KOHTpOJIbHAS U CaMOCTOSITENIbHbIE PaOOThl, YCTHBINM ompoc). Tembl MPaKTUYECKUX 3aHATHI U
OCHOBHBIC THUIIBI 33j]ay, PEIIaeMbIX HA 3TOM 3aHATHHM JOJDKHBI OBITH B CBOOOJHOM JOCTYIE JUIS
CTYJEHTOB, TO €CTh HAXOAUTHCS Ha Kadeape B eyaTHol 1100 31eKTpOHHOU (opMe.

IIpy moAroTOBKE K MPAKTUYECKOMY 3aHATHIO CTYACHTaM PEKOMEHIYETCs IOBTOPUTH
JIEKIIMOHHBIN MaTepuall o COOTBETCTBYIOIIEH TEME.

TeMbl JJeKIIMOHHBIX 3aHATHIH

No Konuuecmeo
Hazeanue memut
n/n uacoe

1 |Onepanuu Hax MHOXKECTBaMU (TiepecedeHne, 00beAMHEHNE, Pa3HOCTh,

N N 2
JOIIOJITHCHHUEC, BEPXHUU U HUXKHHUU HpC}IGJ’IBI). Kiaccer MHOKECTB.




2 |OOmee moHsTHE MEphl U €€ CBOWCTBA (MOHOTOHHOCTb, CYOTPaKTHBHOCTb,
cueTHas MMoJIyaJIuTUBHOCTb, HETIPEPBIBHOCTh CHU3Y U cBepXY). Kiaccsl Mep. 2
Kunaccer mep.

3 [lloctpoeHue Mepbl (BHELIHSAS MeEpa; BHEWIHAS Mepa, HWHIYLHPOBAHHAs )
¢dbyHkueit MHOXecTB; Teopema Kapateonopn).

4 |OmpeneneHusi MOJNyKONbLIAa M MpeaMepbl. TeopeMa O MPOAOKEHUU )
[IpeIMEPBI 10 MEPBI.

5 |Mepa Jle6era-Ctuntheca Ha npsimoii. Mepa JleOera Ha npsimoii u B R™, 2

6 |U3mepumbie oToOpaxkeHus u  GyHKOMH. Kputepwii  uM3MepuMOro
oroOpaxkenus.  Kpurepuit  m3mepumoit  ¢ynkuuu.  M3mepuMocTb 2
CYIEPIO3UIIIH.

7 |CBoiicTBa UBMEPUMBIX QYHKITUMN. 2

8 |OxBuBasieHTHBIE GYyHKIIUHU. CXOAMMOCTbD IMOYTH BCIOY U TTO Mepe. TeopeMbl )
Eroposa, Jlebera, @.Pucca.

9 [Kpurepuit ©3MEpUMOCTH B TEPMUHAX MPOCTHIX (YHKITHI. 2

10 [AuTerpan JlebGera oT HEOTPUIATEIBHOMN, H3MEPUMOM, TPOCTON (PYHKIIUHN U
ero cBoiictBa. J[Ba ompeneneHus uurerpaia Jlebera oT HeOTpHUIIATEIHHOM, )
M3MEpUMON (YHKIIMM M HMX SKBHBAJIEHTHOCTh. OmpeneneHue HHTErpajia
JleGera B 00O1IeM ciydae.

11 |CpoiicTBa uaTerpana Jlebera. 2

12 |OcHOBHBIE TEOpeMBbl O MpPEAEIBPHOM IMEpexoJe IOoJ 3HAKOM HHTerpaia )
JleGera (0 MOHOTOHHOI TocneaoBarenbHocTH, Daty, Jlebera).

13 [CpaBuenue unterpanoB Pumana u Jlebera. 2

14 [MpocrpancTra Lp (uepaBenctBa ['énpaepa 1 MUHKOBCKOTO, TMHEWHOCTb,
[MOJIHOTA, BCIO/1Y INTIOTHBIE MHOXKECTBA, COOTHOILICHUS Mexay Kinaccamu Lp 2
[PU Pa3HBIX P).

15 |CBasp Mesx1y pasHBIME THIAMM CXOAUMOCTH B Ly . 2

16 |®yHkuMM orpaHMYEHHON BapHaliu U ux cBoiictBa. Teopema XKopaana. 2

17 |AGcomoTHass  HeNpepbIBHOCTH  umHTerpana  Jlebera.  AOCOIIOTHO )
HernpepbIBHbIE (YHKIIUU U UX CBOWCTBA.

18 [Teopemsr JleGera o muddepeHIpyeMOCTH MOYTH BCIOAY MOHOTOHHOM
GyHKIMM W WHTErpaja C TEPEMEHHBIM  BEPXHUM  MPECIIOM )
nHTerpupoBanus. Onucanue knaccoBAC[a,b] u Lip 1. CunrynsapHbie
(byHKIUH.

BCEI'O 36
TeMbl NPaKTHYECKUX 3AHATHI
Ve Konuuecmeo
L/ Ha3zeanue memui wacos

Omneparuu HaJ MHOKECTBaMH (TepecedeHune, o0beIuHEHNe, Pa3HOCTh,

. N 1
JOIIOJIHCHUEC, BEPXHUU U HUXKHHUU Hpe,Z[CJ'IBI). Knaccel MHOMKECTB.

OOb1iee moHsATHE MEPBl U €€ CBOWMCTBA (MOHOTOHHOCTb, CYOTPaKTUBHOCTb,
CueTHas MOJIyaJJJUTUBHOCTb, HEMPEPHIBHOCTH CHU3Y U cBepxy). Kimaccel mep. 1
Kuaccel mep.

[loctpoeHne Mepbl (BHEIIHSST Mepa; BHEUIHsSS Mepa, HHIyIHpOBaHHAsS
¢dyHkuueit MHOXKeCTB; Teopema Kapateonopn).




4 |Onpenenenus NONAyKodbLa W mOpeaMmepbl. Teopema 0 HPOJOKEHUH |
[peIMephl 10 MEPHI.

5 [Mepa Jlebera-Ctuntbeca Ha ipsiMoii. Mepa JleGera Ha mpsimoit u B R™. 1

6 [A3mepumbie oToOpakeHuss W (ynkiuu. Kpurepuiét  u3mMepumoro
oroOpaxkenus.  Kpurepumit  m3mepumoit  gynkmun.  M3mepumocTtb 1
CYNEPIO3UIINH.

7 |CBoiicTBa U3MEPUMBIX (PYHKIUH. 1

8 |OxBuBaneHTHBIE GyHKIHUU. CXOIUMOCTH ITOYTH BCIOY U 110 Mepe. TeopeMsl 1
Eropoga, Jle6era, ®.Pucca.

9 [Kputepuii ©3MEpUMOCTH B TEPMHHAX MPOCTHIX (PYHKITUH. 1

10 [AuTerpan Jlebera oT HEOTPUIIATEIHPHOM, U3MEPUMOM, MPOCTON (PYHKITUU U
ero coiictea. /[Ba ompenenenus nHTerpana Jlebera oT HEOTPUILIATETHHOMH, 1
M3MEpUMON (YHKIIMM M HMX SKBHBaJIEHTHOCTh. OmpeneneHue HMHTErpajia
JleOera B o01ieM cirydae.

11 [CroiicTBa nnTerpana Jlebera. 1

12 [OcHOBHBIE TEOpPEMBI O NIpPEAEIbHOM IEPEXOAE IOJ 3HAKOM HHTEerpaia 1
Jlebera (0 MOHOTOHHOM TTOCHEnOBaTeabHOCTH, Dary, JleGera).

13 [CpaBuenue unterpaioB Pumana u Jlebera. 1

14 [Mpocrpanctra Lp (sepaBencrsa T'énpaepa 1 MUHKOBCKOTO, THHEHHOCTS,
[10JIHOTA, BCIO/1Y IJIOTHBIE MHOXECTBA, COOTHOILIEHUS Mexay Kinaccamu Lp 1
[P pa3HbIX P).

15 [CBsi3b MEXJly pa3HbIMH TUIIAMU CXOAUMOCTH B Lp . 1

16 (ODyHkuMM orpaHMYEeHHON Bapualuu 1 ux cBoiicrBa. Teopema JKopaana. 1

17 |AGcontoTHass ~ HempepbIBHOCTh  uHTerpana  Jlebera.  AOGCOMIOTHO 1
HenpephIBHBIC (YHKITUU M UX CBOWCTBA.

18 [Teopemsr Jlebera o auddepeHIUPYEMOCTH IMOYTH BCIOJIy MOHOTOHHOM
(GYHKIIMM ¥ MHTErpaja ¢ T[EpPeMEHHBIM  BEPXHUM  MIPEIesioM 1
nHTEerpupoBanus. Onucanue knaccoBAC[a,b] u Lip 1. CunrynspHbie
(b yHKITIH.

BCEI'O 18

6. METOAMYECKHUE PEKOMEHJALIMA I1O OPI'AHU3AIINHU
CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB

CamocTosTenpbHas padoTa CTYJSHTOB 3aKJII0YACTCS B BBIOJIHEHUHW UMH JIOMAIIHUX pPadoT,
WHAWBUAYAIbHBIX 33JJaHUM, U3yYEHUIO UMH Psiia TEM, HCIOIb3YysI COOTBETCTBYIOIIYIO TUTEPATYPY.
CamocrosiTenpHas paboTa opraHu30BaHa CIEIYIOITUM 00pa3oM:

1. B Hayane cemecTpa KaKIOMYy CTYAEHTY BbIAIOTCS 2 MHAUBUAYAIbHBIX 33/aHUSI, KOTOPbIE OHU
JIOJKHBI petinTh 1oMa. [Ipernogasarens B ClIEIUMAIIBHO OTBEIEHHOE BPEMsI IPOBOAUT KOHCYIIbTALUH,
coctaBisieT rpaduk caaud STUX 3anaHuid. Crnaya WHIUBUAYalIbHBIX 3aJaHUM CIIOCOOCTBYET
YCBOEHHIO Kypca.

2. HpCHOIlaBaTeJIB OMpeaACIEICT CHHUCOK OTACIBHLBIX Pas3AcCiioB Kypca, KOTOPBIC CTYACHTHI
CaMOCTOATCIIbHO JOJI?KHBI U3YUYUTDH Oonee FHY6OKO. Onu MOTYT HUCIIOJIB30BATh KaK OCHOBHYIO, TaK U
JOIMMOJIHUTCIIBHYO  JIUTCPATYPY. KOHTpOHB 3a OTUM BHIOM CaMOCTOSATEIbHOM pa6OTBI
OCYHICCTBJIACTCA Ha MOAYJIBHOM KOHTPOJIC, BOIIPOCHI K KOTOPOMY pasAar0TCAa CTyJACHTAM B Ha4daJIlC
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cemecTtpa. C BO3HHKAIOIIMMU B IPOLIECCE HM3YYEHHsS OTUX TEM BONPOCAMHU, CTYIEHTBI MOTYT
00paTUTHCS K NMPENOIABATENIO BO BPEMS KOHCYJIbTALUM.

Opranuszanusi CaMoOCTOAATEIbHOI PadOThI CTYIEHTOB
(coomsemcmeenHo OaHHbIM 8 Mabauye memMamuyecKko2o niana)

MNo Konuuecmeo
" Ha3zeanue memoi 4aCOs
1 |Onepauuu Haa MHOXKECTBaMU (TiepecedeHre, 00beAMHEHNE, Pa3HOCTh, )

NTOTIOJIHEHNE, BEPXHUI U HUKHUM npenensl). Kinaccbl MHOXeECTB.

2 |OOmee mousTHE Mephl U €€ CBOWCTBA (MOHOTOHHOCTH, CyOTPaKTUBHOCTH,
CueTHas MOJIyaJIuTUBHOCTb, HETIPEPBIBHOCTh CHU3Y U cBepXY). Kiacchl mep. 2
Kunaccer mep.

3 [lloctpoeHue Mephl (BHEWIHSA Mepa; BHEIIHAS Mepa, WHIYLHPOBAHHAS ’
¢dbyHKIIMEH MHOXKECTB; Teopema KapaTeomopn).

4 |Ompenenenust MOJIyKOJblla M IpeaMepbl. TeopemMa O MNPOAOIKEHUN )
[peaMEPBI A0 MEPBI.

5 [Mepa Jle6era-Ctuntheca Ha mpsimoi. Mepa JleGera Ha npsimoii u B R™. 2

6 |[U3mepumble oToOpaxkenus u  QyHkuuu. Kputepuili u3MepuMoro
oroOpaxxenus.  Kpurepmit  m3mepumoit  pynkmun.  M3mepumocTtb 2
CyNEpIIO3HULINH.

7 |CBoiicTBa HU3MEPUMBIX (PYHKIUH. 2

8 [OxBuBasieHTHBIE PyHKIIH. CXOAMMOCTh OYTH BCIOAY H 10 Mepe. Teopembl )
Eropoga, Jle6era, @.Pucca.

9 |Kputepuit ”3MEPUMOCTH B TEPMUHAX MPOCTHIX (QYHKIIHIA. 2

10 [Auterpan JleGera oT HeOTpULIATEIBHON, U3MEPUMOM, MPOCTON (YHKIIUHU U
ero cBoiictBa. J[Ba ompeneneHus uurerpaia Jlebera oT HeOTpHUIATEIBHOM, )
M3MEepUMOM (YHKIIMM M HMX SKBHBaJIEHTHOCTh. OmpeneneHue HHTErpajia
JleGera B 0bO1IEM CTyUae.

11 |CgoiicTBa unTerpana Jlebera. 2

12 |OcHOBHBIE TEOpeMBbl O MPEAETBPHOM IMEepexoJe IOoJl 3HAKOM HHTerpaia )
JleGera (0 MOHOTOHHOI TTocneaoBareabHOCTH, Daty, Jlebera).

13 |CpaBuenue unrerpanoB Pumana u JleGera. 2

14 IMpocrpancTsa Lp (Hepasenctsa ['émbuepa 1 MHHKOBCKOTO, JTHHEHHOCT,
[10JIHOTA, BCIOJ1Y IJIOTHBIE MHOXECTBA, COOTHOILIEHUS MeXy Kinaccamu Lp 2
[IPU PA3HBIX P).

15 |Cessp Mesxay pasHBIME THIAME CXOIUMOCTH B Lp . 2

16 |®yHKkuMM orpaHMYEHHON Bapualy U ux coiictBa. Teopema XXopaana. 2

17 [AGcomtoTHass  HempepblBHOCTh  MHTerpana  JleGera.  AGCONIIOTHO )
HenpepbIBHbIE QYHKIIUU U X CBOWCTBA.

18 |Teopemsr Jlebera o muddepeHITUPYeMOCTH TMOYTH BCIOJIy MOHOTOHHOM
(GyHKIMH W WHTErpaja C [EPeMEHHBIM BEPXHHUM  IPEAEIoM )
nHTerpupoBanus. Onucanue kiaccoB AC[a,b] u Lip 1. CunrymnspHseie
(byHKIHU.

BCEI'O 36




7.

11.
12.

13.
14.

15.
16.
17.

18.

10
KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOUYHOM ATTECTAIIUA

Onepauuy Hajg MHOXKECTBaMHU (mepecedeHue, O0O0beIuHEHHE, Pa3HOCTh, JOMOJHEHUE,
BEPXHUI U HIOKHUHN npenensl). Kiaccel MHOMXKECTB.

OOmiee moHsiTHE Mephl U €€ CBOWCTBa (MOHOTOHHOCTb, CYOTPAaKTUBHOCTb, CUYETHAS
[10JIyalTUTUBHOCTb, HEMPEPBIBHOCTh CHU3Y U cBepXY). Knaccsl mep. Knaccsl mep.
[Toctpoenne Mepbl (BHEWIHSS Mepa; BHELIHSS Mepa, WHAYLHUpOBaHHAS (YyHKIMEH
MHOX€ECTB; Teopema Kapateonopu).

OnpeneneHust MOIYKOJIbLA U TpeaMepbL. TeopemMa 0 MpoAOIKEHUU IPEAMEPHI 10 MEPBI.
Mepa Jlebera-Ctunrbeca Ha npsamoii. Mepa Jlebera na npsimoii u B R™.

N3mepumbie oTroOpakenus u pynkiuu. Kpurepuit usmepumoro otodpaxenus. Kpurepuii
n3MepuMoit pysakiun. M3mMepuMocTs Cyneprno3uity.

CBoiicTBa M3MEPUMBIX (PYHKITUH.

DOkBUBaNICHTHBIE QyHKIMH. CXOIMMOCTh MOYTH BCrony U 1o mepe. Teopemsl Eroposa,
Jlebera, ®.Pucca.

Kpurepnii n3amMepuMocTy B TEPMHUHAX MPOCTHIX (PYHKITHIA.

. UuTerpan Jlebera oT HEOTpULIATENBHOMN, U3MEPUMOIL, TPOCTON (PYHKIIUU U €TO CBOICTBA.

JlBa onpenenenus nunaterpana Jlebera or HEOTpULATENbHOM, U3MEPUMON (YHKIIMU U UX
SKBUBaJIEHTHOCTh. Onpenenenue naterpaia JleGera B o0mem ciaydae.

CaoiictBa unTerpana Jlebera.

OcHOBHBIE TEOpPEMbl O HpPEJEeNBbHOM Iepexoje oA 3HakoM uHTerpana JlebGera (o
MOHOTOHHOM TocienoBareabnocT, dary, JlebGera).

CpasHenue unrerpainos Pumana u JleGera.

IIpoctpanctBa Lp (HepaBeHcTBa ['€nbaepa u MHHKOBCKOTO, JMHEWHOCTb, MOJHOTA,
BCIOJly IJIOTHBIE MHOXKECTBA, COOTHOILIEHUSI MEX Ty KilaccaMu Lp npu pasHbIX p).

CBs13b MEXly pa3HbIMH TUIIAMU CXOAUMOCTH B Lp .

OyHKIMK OIPaHUYEHHOMN BapHaluu U X cBorcTBa. Teopema Kopaana.

AbcoumoTHas HenpepbIBHOCTH nHTerpaia Jlebera. AGCONOTHO HENPEPhIBHBIE (DYHKIHH U
UX CBOMCTBA.

Teopembr Jlebera o nuddepeHIUpPyeMOCTH MOYTH BCIOAY MOHOTOHHOW (YHKIHUUA H
UHTErpaja C NEPEMEHHBIM BEPXHUM IPEAEIIOM MHTErpupoBaHus. ONHCaHUE KIIACCOB
AC[a,b] u Lip 1. CunrynsapHsie QyHKIUU.

MoynbHBI KOHTPOJIb MPOBOJUTCS B KOHIIE 5 CEMECTpPA MO BOIMPOCAM K MPOMEKYTOUHOM
aTTeCTalUU.

8. OBPA3EL MOAYJBbHOI'O KOHTPOJIA
(0obpasey eapuanma u Kpumepuu OYeHUBAHU?)

IOy BIIO «JIOHEIKUI HAIIMOHAJIbHbIA YHUBEPCUTET»
DaKynbTeT

Hanpaenenue noocomosxu:  01.03.01 Maremaruka

Ipoguny:

Ipoepamma noocomosxu: OakanaBpuaT
Cemecmp MATHIN

Yuebnas oucyuniuna Teopust mepsl 1 UHTETpaia

MOAYJbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. CpoiicTBa U3MepUMbIX QYHKIIUH.
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2. Teopemsl JleOera o auddepeHIUpPyeMOCTH TTOUYTH BCIOJY MOHOTOHHOM (DYHKITMU M MHTErpajia C
NEpPEMEHHBIM BEpPXHUM IpenesioM uHTerpupoBanusi. Onucanue kmaccoB AC[a,b] u Lip 1.
Cunrynsipable GyHKIUH.

VYTBep:KJI€HO Ha 3aceaHnu Kadeapbl MaTeMaTHUECKOro aHaiau3a 1 AuddepeHnnanbHbIX ypaBHEHHH,
IpOTOKOJ Ne OT «__ » 20 1.

3aBenyrommii kKageapoit

[IpenonaBarens

KpuTepnn OCHUBAHUA MOAYJBHOI'0 KOHTPOJIHA

Homep 3a0anusn Konuuecmeo 6annoe
1 30
2 30
Bcezo 60

9. OBPA3ELl DK3AMEHALIMOHHOI'O BUJIETA
(meopemuueckue 6onpocwl K IK3ameny, oopaszey durema u Kpumepuu OYeHUBAHUS)

Teopemuttecxue B60RPOCHL K IK3AMENRY

V CEMECTP

1.

2.

11.
12.

13

15.
16.

Onepauuu HaJ MHOKECTBaMU (TiepecedyeHre, 00beAMHEHNE, Pa3HOCTh, TONIOJIHEHNE, BEPXHUN U
HIDKHUH npenensl). Kimaccel MHOXeECTB.

OOmee mnoHATHE Mepbl U €€ CBOMCTBA (MOHOTOHHOCTb, CYOTpPaKTMBHOCTb, CHUETHAas
HOJIyaJIMTUBHOCTb, HEMPEPBIBHOCTh CHU3Y U cBepXy). Kiaccel mep. Knaccsr mep.

[TocTpoenne mepbl (BHELIHSS Mepa; BHEUIHsS Mepa, UHIyLHpOBaHHAs (pyHKIHMENH MHOXKECTB;
teopema Kapareonopn).

Onpenenenus NoaykosbLa v npeamepsl. Teopema o Ipo1oKEeHUN IPEAMEpPBI 10 MEPBI.

Mepa Jlebera-Ctuntbeca Ha npsimoii. Mepa JleOera Ha npsimoit u B R™.

W3mepumble otoOpaxenuss u ¢yHkuuu. Kpurepuili msmepumoro ortoOpaxkenus. Kpurepuit
u3MepuMoit pyHkmu. M3mMepumMocTh cyneprno3uumu.

CBolicTBa U3MEPUMBIX (PYHKIIHH.

OkBHUBaJIeHTHbIE (GyHKIMU. CXOIUMOCTh MOYTH BCIOAY U 1o Mepe. Teopems! Eropona, JleGera,
®.Pucca.

Kpurepuii n3amMepuMocTu B TEpMHUHAX MPOCTHIX (DYHKIIUH.

. Uurerpan Jlebera ot HeOTpHUIIATEIBHON, U3MEPUMON, TTPOCTON (DYHKIIMHU U ero cBoicTBa. [[Ba

ompezneneHuss wuHTerpaiga Jlebera oOT HeEOTpHUIIATEIbHOW, W3MEpUMON (QyHKIMH © HX
SKBUBAJIEHTHOCTH. OnpeneneHue naTerpaia Jledera B o0miem ciyvae.

CgoiictBa unterpaia JleGera.

OCHOBHBIE TEOPEMBI O MPEEITHFHOM TIEPEeXoe Mo 3HaKOM uHTerpana Jlebera (0 MOHOTOHHOM
nocnenoBarenbHocTH, Daty, Jlebera).

. CpaBHenue unterpanoB Pumana u Jlebera.
14.

[TpoctpanctBa Lp (HepaBenctBa ['énpaepa m MHHKOBCKOTO, JIMHEHHOCTh, MOJHOTA, BCIOLY
IUIOTHBIE MHOKECTBA, COOTHOLIEHMSI MEXKIY Kiaccamu Lp rpu paszHbIX p).

CBs13b MEXly pa3HbIMHM TUIIAMU CXOJUMOCTH B Lp .
@yHKIMM OrpaHUYEHHON Bapuanuu 1 ux cporictea. Teopema XXopaana.
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17. AGcomoTHas HenmpepbIBHOCTh MHTerpana Jlebera. AOCOIIOTHO HENmpepbiBHBIE QYHKIIMH U HUX
CBOICTBA.

18. Teopemsl Jlebera o nuddepeHrpyeMoCcTy MOYTH BCIOAY MOHOTOHHOM (D)YHKIIMM M MHTETpaja C

MEepEMEHHBIM BEPXHUM TipejaesioM uHTerpupoBanus. Onucanue kinaccoB AC[a,b] u Lip 1.
CuHrynspHble QyHKIUH.

IOy BIIO «IOHEIKA HAIIMOHAJIbHBI YHUBEPCHUTET»
@dakynbTeT MaTeMaTUKH U MHPOPMALIMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomosxu:  01.03.01 Maremaruka

Ipoghunyv:
IIpozpamma noocomosxu: OakanaBpuaT
Cemecmp MATHIN
Yuebnas oucyuniuna Teopust Mepsl 1 HHTETpaNa
BUWIET Nel
1. CaoiicTBa H3MEPUMBIX (HYHKIIHH.
2. Teopewmsl JleGera o nuddepeHInpPyeMOCTH OYTH BCIOy MOHOTOHHOW (DYHKIIMU

WHTETpaia ¢ IEPEeMEHHBIM BEPXHHUM IPEICIIOM HUHTETprupoBanHus. OnucaHue KJIACCOB
AC[a,b] u Lip 1. Cunrynspusie QyHKIUU.

3. MHccnenoBaTh Ha CXOAMMOCTB IIOYTH BCIOJY H 110 MEpE:
Fulz) = X[v’ﬁm(”‘ X =R, p - mepa JleGera.

4. Haiitu npenen
: r+x™
lim / dM(x)

— 0 1 + 1'2
[0,1]

YTBepkIeHO Ha 3acefaHnt Kadeapbl MaTeMaTHUECKOro aHann3a u nudQepeHuanbHbIX YpaBHEHHH,
poTOKOJ Ne OT « » 20 T

3aBeayromuit kadeapoit
OK3aMeHaTop

Kpumepuu oUeéHueaHus IK3amena

Homep 3a0anusn Koauuecmeo o6annoe
1-4 25
Bcero 100 6an10B

10. KPUTEPUHN OLIEHUBAHUA

IIo xypcy mnpenmonaraercs IpOBEACHUE IMPOMEXKYTOYHOM aTTeCTallUd B BHJIE OIHOU
KOHTPOJIBHOM pPabOThl, MOAYJIBHOTO KOHTPOJS U 9K3aMEHa. DK3aMEH CHAIT CTYJEHTHI C LEIbI0
MTOBBIIICHNS PEUTHHTIA.
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Pacnpedenenue 6annos, Komopvie MOZym ROAYUUMb CHYOEHM bl

B Teuenune cemecTpa oOydaromiuiics MoxeT 3apaboTaTh Oajbl 3a CIEOYIOLIHE BHUIbBI
JEeSTeNIbHOCTH: UHANBUAYAIIbHBIC 3a/1aHus 1 1 2 - MakCcUMyM 10 5 0aioB, KOHTpOJIbHas paboTa -
MakCUMyM 25 06ajyioB (OLIEHUBAECTCS MPABWIIBHOCTh U MOJHOTA PEIICHUs 7 MPUMEPOB), MOAYJIbHAS
KOHTpOJIbHAS pa00Ta MO TEOPETUYECKUM BOIIpocaM - MakcuMyM 60 0asioB, aKTUBHOCTh Ha 3aHATHIX
- MakcuMyM 5 0amioB. DK3aMeHAIMOHHAs padoTa OIEHUBAETCS TMOCIE 3alUThl MakcumMyM B 100
OamnoB. B Ounere 2 TeopeTnueckux Bompoca M 2 craHAapTHbele 3anadyu. OlieHKa 3a CeMecTp
BBIUMCIISIETCSl KAK MaKCHUMallbHas M3 MOJIYYEHHBIX 33 CEMECTP M Ha SK3aMEHE U BBICTABISACTCS
COTJIaCHO MKaie, npuHsator B JJonHY

HlIxana coomeemcmeusn 6a1106 HAUUOHAILHOU WIKAlE

Onenka Onenka o OueHka 1o rocy1apcTBeHHOM MIKaJje Onenka nmo
no mkaje | 100-6anabHoi (3x3ameH, M PpepeHIUPOBAHHBIIN 3a4eT) rocyaapcTBeHHOM
ECTS mKaJje mKaJe (3a4er)
A 90-100 5 (OTINYHO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TCHO
C 75-79 4 (xoporio) 3a4TEHO
D 70-74 3 (YIOBJIETBOPUTEIHHO) 3a4TCHO
E 60-69 3 (yIOBIETBOPUTENIHHO) 3a4TEHO
FX 35-59 2 (Hey10BJIETBOPUTEIILHO) HE 3a4TE€HO

C BO3MOKHOCTBIO TIOBTOPHOM cllauu
0-34 2 (Hey10BJIETBOPUTEIIHHO) HE 3a4TE€HO
C BO3MOKHOCTBIO TIOBTOPHOI CIauM NP YCIOBUU
00s13aTeTbHOT0 HA0Opa JIOMOJHUTEIIBHBIX OAJIJIOB

11. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLHECCA
JIeKUMOHHBIE U MIPAKTUYECKHUE 3aHATUS IPOBOASITCA B ayJUTOPHAX, OCHALIECHHBIX JOCKaMH,
napTaMu.
12. PEKOMEHJIOBAHHASA JIUTEPATYPA
Koa-Bo Hanu4yue
Ne IK3eMILIAPOB | 3JICKTPOHHOM
HaunmeHnoBanue
n/n B On01MoTeKe BE€pCUH B
HonHY IBC
Ocnosnas numepamypa
1. HoporogieB A.5l. DneMeHTs! 0011ei TeOpUuu Mephl 1 50 )
unterpana, K.: Buny. k. 1989.-152c.
2. PanGens H.W. Teopus Mmepsl 1 uHTErpana, (METOJUUECKOe 29 )
nocobue), Jlonenk, JlonHY, 2006, 39c.
3. Konmoropos A.H., ®omun C.B., DnemeHTsl Teopuun
byHkMi 1 GyHKIMOHAIBHOTO aHanu3a, M.: Hayka, 1981, 62 -
543c.
Jonoanumensvnasn numepamypa
4. l'oponmeuxuit B.B., Harau6uga H.W., Hacracues ILII.,
Mertoap! pemienus 3a1a4 10 (pyHKIIMOHAIBHOMY aHAIIU3Y. 62 -
K.: Buma Ixomna, 1990, 479c.
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S. I'mxman W. V. BBeneHue B OOIIyI0 TEOpUI0 MEpHl U 16 )
unrerpana. K., /loneuk: «Buma mkomnan,1971—172c.

6. Hatancon W.I1. Teopus ¢yHKIMiA BeecTBEHHON 59 i
nepemeHHoi. - M.: TUTJI, 1974,-480c.

13. HNHPD®OPMAIIMOHHBIE PECYPCbI

KoHcriekThl JeKIui, TEKCThl WHIUBUAYAIBHBIX 3aJaHHW, KHUTH B DJIGKTPOHHOM BHUJIC
HaxoJaTcs 1Mo cchlike: https://sites.google.com/site/gruppamatfak/

http://eqworld.ipmnet.ru/ru/library/mathematics.htm —y4eOHMKH u aApyrue KHHTH 1O
MaTeMaTHKE;

http://ilib.mccme.ru/ —unTepHET-0MOMMOTEKa BUutanus ApHonbaa;
http://techlibrary.ru/ —Texnudeckas Ondnmoreka;

http://donnu.ru/science/journals —aay4ansie xypHais [OY BITO «/loHenkuit HalMOHATLHBINA
YHUBEPCHUTETY;

http://mondnr.ru/ — MunuctepcTBo o6pa3zoBanus u Hayku [lonenkoit Haponnoit pecriyOmamku;

http://resobrnadzor.ru/ — Pecmybnukanckass ciryx0a 1O KOHTPOIIO M HaaA30py B cdepe
00pa30BaHUs U HAYKH;

https://miktex.org/ — oduuMaNbHBIA caiT CBOOOIHO pPACIPOCTPAHSIEMOH HACTOIBHOMN
n3garennsckoil cucteMsl MiKTeX;

https://www.sumatrapdfreader.org/free-pdf-reader.html — caiit Sumatra PDF;

http://www.winedt.com/ — opurHansHeIi caliT TeKCTOBOTO penakropa WinEdt;

https://inkscape.org/ — odunUaTbHBIHCAUT CBOOOJHOTO HMHCTPYMEHTa ISl pabOTHI ¢
BeKTOpHOU rpadukoii Inkscape;

https://www.wolframalpha.com/— caiit npoekra WolframAlpha;

http://old.exponenta.ru/soft/Maple/Maple.asp — oOpa3oBatenbsHbIi pecypc no Maple.

14. IMIPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopniopatuBnas nuniensust JOHHY Ne 46484614);

2. MicrosoftOffice (koprnopatusHas auuensus JOHHY nuuensus Ne 46472919);

3. MicrosoftVisualStudio (smuuensus nporpammsl DreamSpark ans Bblcmmx y4eOHBIX
3aBEJICHUN );

4. Jlunensun GPL, Apache, BSD nmnsa cBoGoanoro mporpammaoro odecrieueHust: FreelLab,
Scilab, R Studio, Python, Eclipse, FreePascal, TriesMode, Prolog, AntuBupyc Kacmepckoro,
LinuxFedora, LibreOffice, AdobeAcrobatReader, xPDF, Blender, KOMIIAC-3D LT, Paint.NET,
Gimp.

Pabouast nporpamMmMa paccMOTpeHa | MepeyTBEPIKIeHA Ha 3aceJaHnu Kadeapol
¢ u3MeHeHusIMU (0e3 n3menenuit) va 20 TO/I.

ITpoToxoin Ne OT « » 20 r.

3aBenyrouuii kadenpoit




