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1. Ilepedyenp NJIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHHUs 110 AUCHMILIMHE (MOLYJII0),
COOTHECEHHBIX € IJIAHUPYEMbIMHU Pe3y/IbTATAMH OCBOCHHS MPOTrPaMMBbI

1.1. Jucmumimaa b1.0.06 Maremarnueckuii aHamu3 oOECIICUMBACT OBJIAJCHUE CIICTYIOIIEH

KOMIIETCHIIMEH
Kox Koz stamna ocBoeHust HaunmeHnoBaHHe 3Tana 0CBOCHHUSI
HanmeHoBaHHE KOMIETEHIUH
KOMITETEHIHH KOMITCTCHIIHH KOMITIETEHIIHH
OMK-2.1 VMeHHe 0CyIeCTBISATH CO0p
' CTaTHCTHYECKHX JTaHHBIX
CHOCOGHOCTD  OCYILIECTBIATH OIIK-2.2 CrocoGHOCTL MPOBOIUTH
cbop o0paboTky u CTaTHCTHYECCKUH aHAJIN3 JAHHBIX UL
b
OITK-2 CTaTHCTUYECKHUI aHaIH3 PEIICHN TIOCTABICHHBIX
JIAHHBIX, HEOOXOAMMBIX IS 9KOHOMMYECKHX 3a1a4
pereHus HOCTABJIEHHBIX OIIK-2.3 IMomyuens! HaBbIKH (HOPMHPOBATH
IKOHOMHYECKHX 337124 BBIBOJZIBI B pe3yibrare 00paboTku
CTaTHCTHYCCKHUX JAHHBIX, JUIsl Oomee
3¢ (G EKTHOTO pelieH s IOCTABICHHBIX
9KOHOMHYECKHX 3a/1a4
1.2 Hcnonp3oBaHnue TpyAOBbIX (QYHKIUK 00s3aTeIbHO TOJBKO Uil MPodeccroHATBHBIX

KOMHeTeHHHﬁ, YCTAHOBJICHHBIX CaMOCTOSATCIIBHO.

2. O0beM U MecTO TUCHUILTUHBI (MoayJisi) B ctpykrype OIl BO

O0BbeM THCHUILINHBI

OO01mas TpPyI0eMKOCTh JUCIUTLINHBL — 9 3.¢.

144 wyaca BbIIENIEHBl HAa KOHTakTHYK paboTy c mpenojaBareneM u 106 vacoB Ha
CaMOCTOSITENIbHYIO pa0OTy 00y4arOIUXCsl.

JlaHHas JMCUUIUIMHA YaCTUYHO pealu3yeTcss C MNPUMEHEHHEM JMCTaHIMOHHBIX
oOpa3oBarenbHbIX TexHoioruil (manee — JIOT) B Cucreme IUCTaHIIMOHHOTO OOyuYeHUs
Axagemun (manee - CJO). Marepuansl JUCHMIUIMHBI — pa3MeIleHbl MO  ajapecy
https://Ims.ranepa.ru.

Mecro nucuunmiaunbl B ctpykrype OII BO

Jucuumnuza b1.0.06 Maremarnueckuii ananus nzyuyaercs Ha 1 kypce B 1 u 2 cemecTpax.

JucnunumHa Oa3upyeTrcsds Ha 3HAHMAX, MOIYYEHHBIX B paMKax IIKOJBHOTO Kypca
MareMaruku. JlucuuiuimHa MaremMaTudecKui aHaliu3 SBIAETCAd OCHOBOM Ul  H3Y4YEHUS
nucuuriuH: Jluneiinas anrebpa, Teopust BEpoATHOCTEHM 1 MareMaruyeckasi CTaTUCTHKA, MeTo b
ONTUMAaJIbHBIX PEIIECHU, Teopus urp, a Takke Uil IPOXOKACHUS ITPAKTHUK.

dopMa IPOMEKYTOYHOM aTTECTALMH — IK3AMEH.

3. Coep:xkaHue U CTPYKTYPA AMCHUILIHHBI (MOLYJIS1)
Ounas gopma o0ydeHus

O6bem suctumnHbl (Moays)?, ak. vac. ®dopma
= KoHrtakTHas TEKYILETO
g aGora CamocrosTenbHas padoTa KOHTPOIA
o HaumenoBanue TemMbl P
o Bcero YCIIEBaEMOCTH,
= A |m3|ap| B1 | cn CPO | npomexyrouroii
arrecTanuu’
Cemectp 1
MHoxecTBa 31 X
oroOpakeHns.  MHOXECTBO
L oop 0 |2 |2]|-] - - 6
JIeHCTBUTEIHHBIX qrced. a3
DOyHKIUU
2. Yucnossie 10 2* 2 - - - 6 13,0



https://lms.ranepa.ru/

MIOCTIEA0BATEILHOCTH
3 IIpenen u HeNpepbIBHOCTH 16 4% 4 ) ) ) 8 3
GbyHKIIIHI
[IpousBogHas u -
4. mudpepernman GyHKIuH 16 4 4 - i i 8 /3,0
OcHOBHEIE TEOPEMBI
5. i depeHInanTbHOro 16 4* 4 | - - - 8 13, KP1(2-5)
HCYHCIICHUS
Hccnenosanue CBOMCTB
6. (GYHKIMH M IOCTpOEHHE HX 18 4* 1 4 | - - - 10 A3
rpagukoB
7. Heonpenenénuslil nHTErpan 20 4* 4 | - - 2 10 A3
8. OnpenenéHHbli HHTErpal 20 4* 4 | - - 2 10 A3,0
9 [Mpunoxenust onpenenéHHOro 18 4 | 4| - i 4 6 J13.KP2(7-9)
UHTErpaja
Korcynpranus 2
[IpomexyTodHas aTTeCTaHs 36 OKx3
Bcero: 180 R [32] -] -1 - ] 72 36
Cemectp 2
10. |[HecoOcCTBeHHBIN HHTErpa 6 2* 2 - - - 2 A3
11. [dpocrpancreo R" 6 2* | 2 | - - - 2 3,0
12 YactHble NIPOU3BOAHBIE 6 ox 2 ) ) ) 2 3
(DYHKIIMM MHOTHX ITEpEeMEHHBIX
ITponsBomHast HYHKIIMH MHOTHX
13. |mepeMeHHBIX IO HANpaBICHHIO, 6 2* 2 - - - 2 3,0
IpajiMeHT U X CBOWCTBA
4. ITpousBonHbIE BBICIINX 6 o | o | - ) ) 2 3
OPSIIKOB
'YCI1OBHBIM 3KCTPEMYM
15, (DYHKIIMM MHOTHX TTEPEMEHHBIX, 8 o | o | - ) 2 2 113, KP1(11-15)
ero reoMeTpHryecKas
MHTEpIpeTanus
16. [UucnoBbIe psibl 6 2* 2 - - - 2 J13
17 3HAKOMOIOKUTEIIbHbIE 8 ox | o | - ) ) 4 3.0
YHCJIOBBIC PSIIbI
18. [3HakomepeMeHHbIE PsiIIbl 8 2% 2 - - - 4 A3
g, [SHAKOUCpEAYIOILieCs 0 |2 |2]|-] - 2 4 | 13.KP2(16-19)
YHCJIOBBIC PSIIbI
0] DyHKIMOHAJIbHbBIE 8 ox 2 ) ) ) 4 13,0
[0CIIeI0BATEIbHOCTH H PSIbI
Crenensnele panpl.  Teopema *
1. AGens 8 2 2 | - - 2 2 a3
P2. [Psg Teiinopa 4* 4 - - - 2 J13
Pan ®@ypbe no OpTOrOHaIBHOMI
P3. |cucteme GbyHKUIHH. 12 4* 4 | - - 2 2 13, KP2(20-23)
Koa¢ppumentst Pypoe
Koncynpranust 2
[TpomesxyTo4Has aTTecTalnus 36 OK3
Bcero: 144 32 132 - - - 36 36
Hroro no JTUCHMILIMHE 324 64 64 | - ) ) 106 72
(MoayJii0):

Ipumeuanue 1- 6udvl yueOHol OessmenbHoCcmuy, NPeOyCMompenHbvie OUCYUnIuHoU (mooynem): JI — nexyuu, I13 —
npakmuyueckue 3auamus, JIP — nabopamopnas pabomwi, BJI — eudeo nexyuu, CII — camonposepxa, CPO —
camocmosmensras paboma 06y4awe2ocs.
Ipumeuanue 2 - ghopmul mexyweeo xoumpons ycneeaemocmu: O — onpoc, [3 — odomawnee sadanue, KP —
KOHMPONbHAs paboma.
Ipumeuanue 3 - ghopmuvl npomesicymounol ammecmayuu: IK3 — IK3AMEH.
*- [OT ¢ C/]O.

Coaep:xkanue TUCHUNIMHBI (MOTYJIs1)

Conepmam/le AUCHHUIIIIMHBI



Tema 1. MHo:kecTBa M HX oToOpaxkeHusi. MHOXKeCTBO [1eiiCTBUTEJBHBIX YHCEJ.
DOYHKUUH.

MHoxecTBa U onepanyu HajJ HUMHU. J[eKapTOBO MpPOU3BEICHUE MHOXKECTB. MHOXECTBO
JNEHCTBUTENBHBIX uncen. Bepxuue u HuxkHHE TpaHu. [IpenenpHbie Toukn. OTOOpaKeHUS U MX
cBoiictBa. YwmcrmoBble (GYHKIMU, ONpeneiaEHHbIE Ha YHCIOBBIX MHOXecTBax. (o0macTh
OTIpeieNICHUs] 1 MHOXKECTBO 3HAUCHUN (PYHKIIMU. DIeMEeHTapHbIC (YHKIIHH.

Tema 2. YnucjaoBbIe MOCJAEA0BATEILHOCTH.
[Ipenen uwucinoBoil mocienoBarelbHOCTU. [Ipu3HAaKM  CylIeCTBOBaHMWS  Ipejena.
OcCHOBHBIE TEOPEMBI O TIpeieiax MOCIe0BATEIIbHOCTEH.

Tema 3. Ilpeaes u HenpepbIBHOCTH (PYHKIUH.

[Tpenen ¢pyHKUMU IPU CTPEMIICHUH apryMeHTa K OECKOHEYHOCTH U KOHEUHOMY 3HAY€HHUIO,
OJHOCTOPOHHHE Tpenenbl (YHKIMHM B TOYKE. BECKOHEYHO Majble BEIWYHHBI, MX pOJIb B
U3y4yeHUH noBeneHus QyHkiuid. CpaBHeHHE OECKOHEYHO MallblX, SKBHBAJECHTHbIE OECKOHEUHO
maneie  pyaknun. Teopembl o mnpeaenax. llpu3Haku cymiecTBoBaHHs mpenena (QyHKIHH,
npefenabHbI 1epexoa B HepaBeHCTBaX. CBsA3b OECKOHEYHO MasbIX U OECKOHEYHO OOJIBLIMX
Benu4uH. [IepBblii 1 BTOPOH 3aMedarelbHbIE IIPEIEIbl, YUCIIO €.

HenpeprlBHOCTb, TOYKM paspbiBa. PasnuuHbple ONpenencHus HENpepbIBHOCTH.
HenpepsiBHOCTB 251eMeHTapHbIX QyHKIHH. CBoiicTBa (PyHKIHIA HEMPEPHIBHBIX HA OTPE3KE.

Tema 4. IlpousBoanas u 1udpdepennua GyHKuun.

I'eomerpuueckuii U GU3NUECKUNA CMBICT MPOU3BOAHON. CBsA3b MEXIY HEIPEPHIBHOCTHIO U
muddepernrpyeMocThio GyHknun. [IpaBuna guddepenunpopanus. [Ipon3BoIHBIE OCHOBHBIX
sNeMeHTapHbIX (QyHKIMHA. [IuddepeHurpoBanue HesBHbBIX (QYHKIUH M (YHKUUH, 3aTaHHBIX
napamerpuuecku. luddepenunan GyHKINYU U €ro CBOMCTBA, HHBAPUAHTHOCTH (DOPMBI IIEPBOTO
muddepennmana. IIpousBonnsie u auddepeHuansl BhICIIUX MOPSAKOB. DINaCTUYHOCTh U €€
CBOWCTBA.

Tema S. OcHoBHBIE TeopeMbl AU (P PepeHIHATBLHOIO HCYUCICHHS.
Teopembr Pomsa, Jlarpamxka m Komm. PackpeiTne Heonpenen€HHocre, Teopemsl
Jlonurang-bepuymnm.



Tema 6. UccienoBanue cBoiicTB GyHKIM H IOCTPOCHUE UX IPa(UKOB.

Bospacranue u yosiBanue QpyHKkunu. MUHUMYM U MakcuMyM (GyHKIHH, Teopema Depma.
Jocrarounsle ycnoBus 3kcTpemyma GpyHKuu. Hanbonpiiee 1 HanMeHbIIee 3Ha4eHUs (QyHKIUN
Ha oTpe3ke. BeIykIoCcTh U ToukM neperunda rpaduka GyHkmuun. AcuMOTOTH rpaduka. OOmmii
IUTaH MCCIIeIOBAHUS MTOBEICHUS (PYHKITHH.

Oynknuu cnpoca TopHkBucTa. OYHKIMS MOJIE3HOCTH. 3aKOH YOBIBAIOMIEH MpeaenbHOM
II0JIE3HOCTH.

Tema 7. HeonpeneaéHHbIA HHTErpaJl.

IlepBooOpa3zHas  (yHKIMsI, CTPYKTypa HeEOIpelenéHHOro uHrerpana. TaOnuna
NPOCTEHUIINX HEONpPeNeNEHHBIX UHTETPAJIOB U MpaBWiia UHTErpupoBaHusi. OCHOBHBIE CBOMCTBA
HeonpeaenéHHoro uurerpana. Ilpocreiinme MeTobl HHTErPUPOBAHUSA: 3aMEHa IIEPEMEHHOM Hin
crnoco0 TMOJICTaHOBKM, HWHTETpajbl OT (YHKUWH, coxep)KalluX KBAApATHBIA TPEXUJICH,
UHTETPUPOBAaHUE IO yacTAM. VHTerpupoBaHue palMOHANbHBIX (YHKLUUH, HEKOTOPBIX
UppaMOHATBHBIX (DYHKINH, TPUTOHOMETpHUYecKuX (yHKuuii. Hebepymmecs nHTErpabl.

[IpuMeHeHHe MHTErpajibHOTO HUCYUCICHHMSI K PEUICHHI0 YpPaBHEHHUH 3KOHOMHMUYECKON
OUHAMUKH: Monenn Xappoaa-Jlomapa, Conoy, MOJen YCTaHOBJICHUS PABHOBECHON PBHIHOUHOMN
LICHBI, YIIPaBJICHUS 3aracaMu, Mojiesib KoHGIMKTOB JlaHKacTepa.

Tema 8. OnpenenéHHbIH HHTETPAJI.

3asaya O BBIYUCIIEHUU IYTH 110 3a/laHHOM CKOPOCTH, IPUBOJALIAS K 3a/1au€ BBIYMCIICHUS
IUIOINAAM TIJIOCKOM (PUIYpbl, OrpaHMYEHHOM KPHUBBIMHU JIMHUAMH. VHTErpagbHble CYMMBI.
Omnpenenenne uaTerpana (mo Pumany). HeoOxomammoe yciaoBue HMHTETPHPYEMOCTH (DYHKIIHH.
OcHOBHBIE CBOMCTBA ONPEACIEHHOIO UHTErPajla: CpaBHEHUE, CBOMCTBO aJAUTUBHOCTH, TEOpEMA
0 cpenHeM 3HadeHUU. MHTerpupyeMocTh HENMpepBhIBHOW (PYHKIMH, HHTETPUPYEMOCTh KYCOYHO-
HENpepbIBHON (QYHKIIUH.

Beruncnenue onpenen€éHHOro NHTErpaia, HHTErpail ¢ IEPEMEHHBIM BEPXHUM IIPEACIIOM.
@®opmyna HeroToHa-JleiiOHuma. 3ameHa mepeMEeHHOW B ONpeAEIEHHOM  HMHTErpasie,
WHTETrPUPOBAHNUE I10 YACTSAM.

Tema 9. IlpniioxkeHust onpeneJéHHOro HHTErpaJa.

I'eomerpryeckne NPUIIOKEHUS ONPEACIEHHOIO HMHTErpayia: IUIOMA[b KPHBOJWHEHHON
Tpamneluuy, BBIUKCICHHE IUIOIAAM TpU MapaMEeTPUYECKOM 3aJaHUM YpPaBHEHHH KPHUBOH,
IUIONIa/lb B MOJSPHBIX KOOpAMHATaxX; JJIMHA OYrd KpUBOM; 00bEM Tena BpallleHUs; IUIOIIAb
MOBEPXHOCTHU BPALIEHUS; BEIYUCIEHHE EHTPA TSHKECTU TIOCKOH (PUTYpBHI.

[TpunokeHus: onpeaes€éHHOTO HHTErpaia K 3ajadaM SKOHOMUKU: 00BbEM BBITYCKaeMOil
OPOIYKIMHU; KO3GGUIMEHT JKUHN; AUCKOHTUPOBAHHBINA JOXO/.

Tema 10. HecoOcTBeHHBIN HHTErpaJl.
HecoOcTBeHHbIN nHTErpan ¢ 0eCKOHEUHBIMU MpeeiaMi HHTETPUPOBAHMSL.
HecoOcTBeHHBIli MHTErpam OT HeorpaHuueHHbIX QyHKuui. Kputepuit Komm.

O606HIGHI/IG IIOHSTUA Jromaau. CXOHI/IMOCTB " PacxXoauMoOCTb HUHTETpaioB
j*+00 d_x -0 J'l d_.:t:
a =P’ a »lg op

3amMeHa TMepeMEHHOM, HHTETPUPOBAHME IO 4YAaCTSIM, HECOOCTBEHHBIH MHTErpail ¢
NEpPEMEHHBIM BEpXHUM IpenenoM. IIpu3Haku cpaBHEHUs A HECOOCTBEHHBIX HMHTETPAJIOB OT
HEOTPULATEIbHBIX PYHKLIUH.

AOCOJIOTHO CXOISIIMECS U YCIIOBHO CXOAAIINECS HHTETpasibl. [[pu3HaKu cXOIMMOCTH.

Tema 11. IIpocrpancreo EB* .
[pocrparctBo B* . Merpuka u okpectHocTr B B”. OTKpBITBIE, 3aMKHYThIE, KOMITAKTHBIC
U cBs3Hblc MHOXecTBa B B®. I'panunma MmuoxectBa. [lonstue obmactu B RB™. Jlubnwm wu



noBepxHOCTH ypoBHA. Ilpexen ¢yHKIMM MHOTUX TepeMeHHBbIX. HemnpepbIBHOCTH (yHKIUHU
MHOTHUX IEPEMEHHBIX B TOUKe, Ha MHOKecTBe. Dynkuusa Ko66a-/{yrnaca u pyHKuus 3arpar.

Tema 12. YacTHble NPOU3BOAHBIE (DYHKIIUH MHOTHX MEePEeMEHHBIX.

YacTHble MPOU3BOIHBIC (YHKIIMU MHOTUX MEPEMEHHBIX, TE€OMETPUYCCKass WHTSPIPETaIIHsI
I n=2.

JuddepernupyemMocTs (QYHKIMHM MHOTHX THepeMeHHbIX. HeoOxomumoe W 1OCTaTOYHOE
ycnoBust  auddepeHupyeMoctd  GYHKIIMM MHOTUX TEepeMeHHbBIX. [Ipou3BomHast CIOXKHON
¢bynkuu. YactHas u nosiHas npousBonaHbie. [Tonubrit nuddepennmnan. MaBapuaHTHOCTH (OPMBI
nepsoro auddepennnana. Hespubie GyHKIMM.

Tema 13. IIpon3BoaHasi pyHKIHMH MHOIMX NepeMeHHBIX N0 HANIPABJIEHUIO, TPAJAUEHT
U UX CBOHCTBA.

[Tpon3BoaHast GyHKIIMM MHOTHX TIEPEMEHHBIX 10 HANPABICHUIO, TPATUCHT U UX CBOWCTBA.
KacarenpHass INIOCKOCT M HOPMaJlb K IIOBEPXHOCTH, YCJIOBHUS MX CYHIECTBOBAHMS U BBIBOJ
ypaBHeHmid. [eomerprueckuii cmbicn auddepennnana GyHKIuM AByX MepeMeHHBIX. Marpuima
Sxo6u. CpolicTBa sikoOMaHa. DKCTpeMyMbl (DYHKIIMM HECKOJIBKUX IepeMeHHbIX. HeoOxonumoe
YCIIOBHE CYLIECTBOBAaHUS IKCTPEMYyMa.

Tema 14. IIpon3BoaHbie BHICIIUX MOPS/IKOB.

[IpousBonHble  BICIIMX  TOpsAAkoB.  Ceoticméa  npou3soOcmeeHHoil  yHKyuu’.
Juddepenunanel Bbiclux mnopsakoB. Marpuna Iecce. T'eccuan, nocTarouHble YCIIOBUS
JKCTpeMyMa (YHKIMM MHOTHX IepeMeHHbIX (0e3 joka3arenbcTBa). TeopeMa O HEe3aBUCUMOCTH
CMEIIIaHHbIX YaCTHBIX MIPOU3BOAHBIX OT MOpsiiKa quddepeHnnpoBanus (6€3 10Ka3aTesIbCTBA).

Tema 15. YciaoBHbBI IKCTPpEeMYM (PyHKIIHM MHOTHX IEPEMEHHBIX, €r0 reOMeTpu4ecKast
HHTEpPNpeTaAnus.

VYcroBHBIM  3KCTpeMyM  (YHKIIMM  MHOTHMX  [E€PEMEHHBIX, €ro TIeoMeTpuYecKas
untepnperanusa. Dynxius Jlarpanxka. HeobGxonumoe yciaoBHEe CyIIECTBOBAHUS YCIOBHOTO
SKCTpeMyMa (BBIBOJ 7Sl n=2).

JloctarouHble ycoBHs CYIIECTBOBaHMS SKCTpeMmyma (0e3 nokasarenbcTBa). HaxoxneHue
HauOOJIBIIEr0 U HAaUMEHBIIETO 3Ha4eHul auddepeHurpyemMoil GyHKIMN MHOTHUX MEPEMEHHBIX
Ha 3aMKHYTOM M OTPAaHUYEHHOM MHOMKECTBE. YCI06HbIU SKCmpemym yHKYuu 08yx nepemeHHbix
Ha npumepe nPouU300CMBEEHHOU QYHKYUU U QYHKYUU 3ampan.

Tema 16. UncnoBbie psaabl.

Yucnosele psnbl. Onpenenenue uucinoBoro psaa. Kpurepnit Komm cxomumoctu psaa.
HeoOxonuMelii nmpU3HaK CXOAMMOCTH 4HUCIOBOro psna. Ilpocteiinire CBONCTBA CXOIAIIMXCS
YHUCJIOBBIX PSAJOB: CIOKEHHE, BBIYUTAHUE PAJIOB, YMHOKEHHE Ha yucio. Ocrarok pana, Teopema
00 ocrarke psza.

Tema 17. 3HaKoNO0/10:KUTEIbHbIE YN CJIO0BbIE PAAbI.

3HAKOIOJIOKUTENIbHBIE YACIOBBIE Psiabl. [Ipr3Hakyu cpaBHEHUs YUCIOBBIX pAloB. [Iprn3Hak
Hanambepa. ITpusnak Komm. WuTerpanbHblil npusHak cxogumoctd Makiiopena-Kommu. Psiibl
Hupuxie.

! Buioenennoe KPACHbIM KYyPCUBOM ABIAEMCsl Heobs3ameNbHbIM K U3Y4YEeHUIO 6 pamKax Kypca.



Tema 18. 3nakonepemMeHHbIe PSAbI.

3HaKonepeMeHHbIe psAbl. AOCOIIOTHAS M YCIIOBHASL CXOAUMOCTh 3HAKOIIEPEMEHHBIX PSIJIOB.
Teopema o cxoguMocTu aOCONMIOTHO cxopsmierocss psga. CTpyKTypa psiioB, CXOISIIUXCS
abCOJIIOTHO M yclI0BHO. POPMYIHPOBKA CBOMCTB aOCOJIFOTHO U YCIIOBHO CXOASALIMXCS PSAOB.

Tema 19. 3nakouepenyrommecss YMcJI0BbIe PAIbI.

3Hakouepenyromuecs unciaoBbie psiabl. [Ipusnak JleliOnauma. OmeHKa CyMMBI U OCTarKa
3HAaKOUepeayIoIerocs psjaa, yaosierBopsiouiero npusHaky Jleitonuma. Ilpusnaku AbGens u
Hupuxie (6e3 nokazarenbcTBa). [lepecTaHOBKY 4iIEeHOB psija.

Tema 20. ®yHKIMOHATbHBbIE OCTAEI0BATEILHOCTH U PSABI.

OyHKIMOHAIbHbBIE MOCIEN0BAaTEAbHOCTH M pAfbl. OOmacth cxoguMocTH. PaBHOMepHas
cxonumoctb. Kpurepuit Ko paBHOMepHO cxonuMocTH. OCHOBHBIE CBOMCTBA pPaBHOMEPHO
CXOJSIIMXCS PAIOB: HEMPEPBIBHOCTh CYMMBbl PABHOMEPHO CXOMSAILIETOCS PsIAa U3 HENPEPBIBHBIX
GyHKIUH, TOWIEHHOE HHTETpUpOBaHue U quddepeHnrpoBanie (yHKIMOHATBHBIX PSIOB.

Tema 21. Ctenennsble psiabl. Teopema Adeisi.

Crenennble psnael. Teopema AGens. MHTepBan CXOIUMOCTH M PaJuyC CXOAWMOCTHU
cTeneHHoro psaa. OCHOBHBIE CBOICTBA CTENEHHBIX PsiioB: HenmpepbhIBHOCTh CyMMBI, ITOUIEHHOE
UHTErpUpOoBaHue U U epeHIIpOoBaHUE.

Tema 22. Psaa Teitsiopa.

Psan Teiinopa. YcinoBue paznoxkumoctd (yHKIMH B psn Teiimopa. Pasnoxenue B psij
MaksopeHa OCHOBHBIX »JJeMeHTapHbIX ¢yHknuid. [lpuMeHeHue CTEneHHBIX PSIAOB K
UHTETPUPOBAHHUIO OOBIKHOBEHHBIX (D (HEpEeHINATBEHBIX YPAaBHEHHIA.

Tema 23. Pag ®@ypbe no oproroHanbHoii cucreme pynknuii. Koappuunentsr @ypoe.

Pan  ®ypbe mno oproroHampHOW cucteme (QyHkiui. Koadounuenter ®Dypoe.
OpTOroHaJbHOCTh CHCTEMBI TPHIOHOMETPHYECKMX (YHKUMHA Ha oTpeskax [— 7] m [—1L I].
Tpuronomerpuueckue psaasl Oypbe u xodppunnentel Jinepa-Oypoe. Teopema Hupuxie (6e3
JoKa3atenbcTBa). Pasnoxenue B psag Pypbe MepUOIUUECKUX, YETHBIX U HEYETHBIX (YHKIUI.
Henosnnslie psaapr @ypee.

4. MaTepua/bl TEKYyIEro KOHTPOJIsSI yCIeBaeMOCTH 00y4YaloUXCH H
(hoHJ OLIECHOYHBIX CPEACTB MPOMEKYTOUYHOM aTTeCTAMHU N0 JMCHUILIMHE (MOAYJII0)

4.1. ®opMBI M MeTOABI TEKYILIEro KOHTPOJS YCHeBaeMOCTH O00y4aroluxcss H
MPOMEKYTOYHOM ATTECTAUH.

411. B xome peanusanun aucuumuimibl 51.0.06 Mamemamuueckuu ananusz
HCIOJIB3YIHOTCS CIeyIoIHe MEeTOAbI TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH 00y4al0 M XCs

— TIpH MPOBEACHUH 3aHATHI JIEKIIMOHHOTO THIIA: ONPOC B (opMaTe BUICOKOH(PEPEHIICBSI3H
(manee — BKC);

— TIpU MPOBEJICHUU 3aHATHI MPAKTUYECKOTO THUIIA: KOHTPOJIbHAS paboTa;

— NpU  3aHATHAX CAMOCTOSITCJIbHOM pabOTOM: BBIOJHCHHE JOMAIIHUX 3aJlaHHid,
caMoCTosTeNIbHAs paboTa O0y4aroIuXcs SBJISIETCS OAHON M3 (opM caMoOOpa3oBaHHS, POJIb
HperoaaBaTessl MPH 3TOM 3aKI0YacTCs B OKA3aHWU KOHCYJIBTATHMBHOW W HANpaBIISIOIICH
TTOMOIIHM 00YYarOIIUMCH.



4.1.2. Jx3amen npoBoauTcsi CTyaeHTaM 3apaHee COOOIMIAIOTCS BOIMPOCHI JJISI TTOATOTOBKH K
9K3aMEHY, KOTOpbhIe OyayT BKIIOYCHBI B JK3aMEHAIIMOHHBIC OwmieThl. OOydaromemycsl TaeTcs
BpeMsi, HEOOXOAMMOE Uil TOArOTOBKM OTBETAa HA BOMPOCH HK3aMEHAIIMOHHOTO OWIeTa.
[TpoBepka OTBETOB CTYACHTA IMPOBOAUTCS B 3aBHUCHMOCTH OT (DOPMBI MPOBEICHUS 3K3aMeHa
(cobecenoBanue, MpoBEpKa MUCHbMEHHOW pabOThI, TECTUPOBAHHUE).

dopmaT TpOBENEHUS SK3aMeHa, a TakKKe METOIbl (CpeAcTBa), MPUMEHSEMbIe Ha

9K3aMC€HE, COIJIaCOBBIBAKOTCA C ACKAHATOM.

4. 2. MarepuaJibl TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH 00y4al0IIHUXCS.
IIprMepbl KOHTPOJIbHBIX PadoT:

Konmponvnaa paboma no meme: “Ilpeden ¢pynxkyuu”
1. Haiitu obnacte onpenenenus D u MHOXKecTBO 3HaueHU# E QyHKInm:

=In(x+3) .
2. Bpraucnuthb npenesnsl QyHKIH:
3 —_— —_— .
2) lim (x*=2x-1) (x+1)’ 5) Ilm\/2X+1 3

x—-1 X4+4X2—5 X—4 /X 2 _ \/E,
3/x'% —arctgx ' +e* —e* X
93X )i lim g ) Ilrr( ] .
xoo\ 2 4 X

|Im—
") ol tgx o In(1+5x)+sin® x

Iimx-(\/xz—l—x)

Konmponwvnaa pavoma no meme: «/[ugpgpepenyuposanue pynkuyuii»

. , _dy .
Haiitn npousBognyro Y = d— CIENYIOMUX QYHKLINN:
X

x° -1
1 S
a) y=(x- )(x +x+) 6) Y v

B)y:Jn@X+v1+e“), r)yzln;5

(2x+1Xx 11v1+>< e)y:41+xzme
Ix? +

IIpumepsl JOMAIIHUX 3aJAHM:

Homawnee 3a0anue Nel

«IToctpouth rpaduk GYyHKIHUU» — OMPEIACTUTh TOYKUA IKCTPEMYMOB, Nepernda, HaluTH

ACUMIITOTHI . . .

2
x? x3

e e Yo

Homawnee 3a0anue Ne2



TEMaA: «le/l.]'IO)KeHHH onpeuenénﬂoro HHTErpaJjaa»

1. Bbruucnuts miuomans  QUrypbl, pacnoiokeHHOW B muiockoctd X0y wu
3aKJIFOUEHHOM MEXIy KpUBOM Y =arctgX u mnpsMoM, IPOXOIslIeid 4Yepe3 TOUYKHU O(O; O) u
T
M(z;z).
2. BbraucnuTs Ty 4acTh IUIOIIAIM Kpyra, 00pa30BaHHOTO OKPY)KHOCThIO p =4C0S0,

KOTOpas SIBJISICTCSl BHEIIHEH 10 OTHOIICHHIO K OKPY)KHOCTH p =2 .
3. Haiitu 00béM Tena, oOpa3oBaHHOTO BpaiieHHeM BOKpyr ocu  OX 1iockoi

(Gurypbl, 3aKIFOYEHHON MEXKy KpUBOUW X =2 — \/V , IpsIMOM Y = X U ocklo abcuucc — Yy =0.
4, Bbluncnuth AIMHY AYTM 4acTH KPUBOM Y = %\/ezx +1 or TOuKH X =%In3 o

TOUKU Xo :%In24.

Ykazanue: Bo Bcex 3aauax cenaTh NOSICHAIOUINHA PUCYHOK!

IIpumepHbIe BONPOCHI VI NPOBEICHHS ONPOCca:

1. Huddepennman ¢ynkuun. OmnpexpeneHne, €ro TEOMETPHUYECKUH  CMBICI.
WNuBapuantHoCcTh hopMbl nepBoro nuddepennuana. Auddepennnan Broporo nmopsaka;
2. OcHOBHBIE CBOWMCTBa OMNpEACNEHHOrO0 MHTEerpaia. Teopema 00 OICHKE

OIpeICIEHHOT0 HHTETPaia; TeOpeMa O CPEIHEM 3HAUCHHH.

4.3. OueHo4HbIe CPEACTBA VISl IPOMEKYTOYHOM ATTECTAIUM.

4.3.1. ®opMupyemMble¢ KOMIIETCHIIUH

Kon HaiMeHOBAHME KOMIETEHIIIHI Kon srama ocBoennst HaumenoBanue sramna 0OCBOEHHUS
KOMIIETEHI[UHU KOMIIETEHI[UH KOMIIETEHI[UN
YMeHue ocyIecTBiIsiTh cOop
OIIK-2.1
CTATUCTUYECKUX JAHHBIX
CIHOCOBHOCTD  OCYIIECTBIIATH OIIK-2.2 CnocoOHOCTH POBOIUTH
cbop 00paboTKy u CTaTUCTUYECKUH aHaJInu3 JaHHBIX [
b

OITK-2 CTaTUCTUYECKHIH aHaIIN3 PEIICHAA ITOCTABICHHBIX
JIAHHBIX, HEOOXOMMUMBIX IS SKOHOMMHYCCKHX 3a1ad
peleHys HOCTABIEHELIX OIIK-2.3 [Monyuens! HaBbIKH (HhOPMHUPOBATH
YKOHOMHYECKHX 34124 BBIBOJIbI B pe3yJibTare 00paboTKU

CTaTUCTUYCCKUX NaHHBIX, JJIA Oonee
3(1)(1)CKTHOFO peuICHus MOCTABJICHHBIX
OKOHOMHUYCCKHUX 3aJda4

4.3.2 TunoBbIe OLICHOYHBIE CPEACTBA

[IpumepHbIe IK3aMEeHAIIMOHHbIE OHJIETHI:
Dxzamenayuonnwiti burem Nol
1. Jlatp onpenenenue GeckoHedHO Maioi (0.M.) BenuduHbl. Jloka3ark TEOPEMBI O CyMMe
KOHEYHOTO 4YHclia OECKOHEYHO MAaJIbIX BEJIMYWMH M O TPOM3BENCHHHM OSCKOHEYHO Majod Ha
OTPaHHYEHHYIO.
2. Ompenenenne To4YeKk meperuda rtpaduka dynakuuu. Heobxomumoe ycioBue
CYIIECTBOBaHMS TOUKH Ineperuda rpaduka GpyHKuuu.
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3. Haiftm wHTEpBaJIbI BHIMYKJIOCTH BBEPX, BHU3, TOYKH meperunda rpaduxa QyHKIUU
f(x)=x’ +9%x. [Toctpouts rpadgux (QyHKIUU B OKPECTHOCTH MOITYYEHHBIX KPUTHUECKHX
TOYEK.

4, Tlpu xakux a u b ¢yskuus f(x)=+V4x’ +x+1—ax—b sBugercs GECKOHEUHO
MaJIou pu X —> 400, X —> —00.

Oxzamenayuonnwiil ounem No2

()
1. TlomsATHE OKpecTHOCTH B MpocTpaHcTBe R . JlaTh ompeneneHue mpenena u
HETPEPHIBHOCTH B TOUKE (DYHKIIHUHU JABYX MEPEMEHHBIX.

2. CdopmynupoBaTh 1 10Ka3aTb OCHOBHBIE CBOWCTBA HEONPEIEIEHHOTO HHTETpaa.
1 —
e H 1
3. Bpruuciuth uHTETpANT: 5 dx , —=t
%
2

X X
4. Jlns bysximu U= X° +y> —z° B Touke M(1;2;1) naiiru:

a) npou3BoaHYyo 1o Hanpasieanro MN , toe N (4;7;-2);
0) rpaJIMcHT.

HpnMeprle BOIIPOCHI AJIA IMOATOTOBKH K 3K3aMEHY B 1 ceMecTpe:

1. Beeoenue ¢ ananus3.
1. OcHOBHBIE OHATHS TEOPUU MHOXKECTB. OTOOpa)kEHUE MHOKECTB.
2. OmpeneneHue 4YHCIOBOM TOCIENOBAaTeIbHOCTH M €€ mpenena. [Ipumepbl YHCIOBBIX
MOCJIe10BAaTENbHOCTEM.
3. [lonsitne oxpectHOCTH Touku. [IpuBecTu pasznuuHbie ompeneneHus rpeaena GyHKIUA B
TOYKE MpU X —* X. J[aTh TEOMETPUUECKYIO UIUTHOCTPALINIO lijn fix). [lonsiTve OrpaHN4EeHHOCTH
o Ry

¢yukmuu Fx). ChopMynupoBarh TeOpeMy O JOKATbHON OrpaHUYCHHOCTH (YHKIMH, HMEIOIICH
Ipeaell.

4. JToxa3aTrb TeOpeMy O €IMHCTBEHHOCTH Ipejena GyHKIUU U TEOpeMY O 3HAKOIIOCTOSHCTBE
(byHKIIUMY, HMEIOIIEN HEHYIEBOH Mpeert.

5. OmnpeneneHne 0OJHOCTOPOHHETO Ipeaena GyHKIMU. Ero cBs3p ¢ cyliecTBOBaHUEM Ipenesa
(GYHKIMH B TOUKE.

6. [latb onpeneneHye U reOMeTPUYECKYI0 WLTIOCTpaLnIo npeena GyHKIUH MPU CTPEMIICHUU
aprymeHTa K OEeCKOHEYHOCTH (K — o0 WM K + 00). [Opu30HTaIbHBIE aCUMIITOTHI Tpaduka
byHKIUH.

7. Jlate ompeneneHue OeckOHEYHO Mayiod (0.M.) BenuuuHBL. JoKazaTh TEOpEMBI O CyMMe
KOHEYHOTO YHclia OECKOHEYHO MaIbIX BEIMYMH U O NPOU3BEJIEHUM OECKOHEYHO Masloi Ha
OTpaHUYEHHYIO.

8. CcdopmynupoBaTh OCHOBHBIE CBOWMCTBA OECKOHEUHO MajbIX BeNWYMH. Jlokazarh, 4TO
anredpanyeckas cyMMa KOHEYHOTO YUCJIa OECKOHEUYHO MaJIbIX BEIMYUH €CTh OECKOHEUHO Majast
BEJIMYMHA.

9. beckoneuno Oonpimme (0.6.) BemuuuHbl. IlpuBecTn mnpumep OECKOHEUHO OOJBIION
¢bynkiun. CBsi3b OECKOHEYHO MAJIBIX U OECKOHEYHO OOJIBIINX BETMYHH.

10. [loxa3ate Teopembl (NPSAMYI0 U OOpaTHYIO) O CBA3M MEXAy (PyHKIUH, e€ mpenenoM u
O0eckoHEUHO Majlol. ApupMeTHueckue onepauuu HaJl GYyHKUUSMH, UMEIOIIMMHU TIpeen B JaH-
HOU TOYKE WK Tpu X —+ +Co,

11. Teopemsl o mpenenax. JlokazaTb TeopeMy O Mpeaesie YacTHOTO ABYX (PYHKIUH, UMEIOIHNX



Mpeebl.

12. ChopmynupoBarh MpU3HAKK CYHIECTBOBAHMUSI Mpeiea PyHKIUU.

13. Joka3zaTh nepBbli 3aMevaTesibHbIN peaen. Bropoii 3aMeyaTesbHbIN peaet.

14. CpaBHenue OeckoHeuHo Manbix QyHkuid. Ilopsmox manoctu. Jlate ompexaeneHue
OECKOHEUHO MaJIbIX OJHOTO MOPSAKA U SKBUBAJIEHTHBIX OECKOHEYHO MaJIbIX.

15. ChopmynupoBarh U A0Ka3aTh TEOPEMBI O CBOMCTBAX IKBUBAJICHTHBIX OECKOHEUHO MAaJIbIX
BEJMYMH (Pa3HOCTh, CyMMa IKBUBAJICHTHBIX 0.M. H TIp.).

16. HenpepwiBHOCTh (pyHKIIMK B TOuke. [[aTh pa3nuyHble SKBUBAJICHTHBIC ONPEICICHUS H
O0OBSCHUTH rpaUUIECKH.

17. Apudmernueckue onepanuy HaJ HEMPEPHIBHBIMU (DYHKIMSIME, HETIPEPHIBHOCTH CIIOKHOM
¢byukuuu. Jloka3ars TEOpEMbl O HEMTPEPHIBHOCTU CYMMBI U TPOU3BEACHUS IBYX (PYHKIIUMA.

18. Touku paspeiBa W HX KIacCU(UKAIMS, MPUBECTH MPUMEPHI Pa3PHIBHBIX (DYHKIUH.
BeprukanbHaple acuMITOTH Tpaduka GyHKIIUU (AaTh OonpeneacHue).

19. ChopmynupoBarh CBOWCTBA (YHKIHMI HEMPEPHIBHBIX HA OTPE3Ke (OTPaHUYCHHOCTD,
JOCTIDKUMOCTh MaxX W MiN 3HauCHHH, MPOXOXKIACHHE Yepe3 MPOMEKYTOUHbIe 3HaueHus). aTh
TrE€OMETPHUECKYIO MIUTIOCTPALIUIO ATUX TEOPEM.

1. Ocnoswvt oughghepenyuanvnozo ucuucnenus @ynkyuu 00OHoI nepemerHoll.

1. Harp ompeneneHue mnpousBoxHoW ¢(yHkmmu B Touke. KacarempHas K KPHBOWM.
['eomeTpuueckuil 1 MEXaHUYECKUIH CMBICI IPOU3BOAHOM.

2. Omnpenenenne nuddepenunpyemoit GpyHknmm Ha nHTEpBaNe. Jlokasars TeopemMy O CBSI3U
MeXy A} depeHInpyeMOCTbIO U HEPEPHIBHOCTHIO (DYHKIIMH.

3. IpaBuna muddepenunpoBanus pyHkuuii. Beisectu Gpopmynsl s nuddhepeHupoBanus
yacTHOro Byx QyHkiuii. [IpaBuno nuddepeHunpoBanus cloxHOW GyHKINH.

4. BeiBectu Qopmynbl ans AupGepeHINpOBaHNS HESBHBIX U MapaMEeTPUUYECKU 3aJaHHBIX
byHKIUA.

5. Omnpenenenue obparHoi (yHkMU. BeiBecTn mpasBmiio auddepeHuupoBanus oOpaTHOM
¢GyHkun. BeiBecTr hopmyny Uit TPOU3BOIHBIX (GyHKIMIA arcsinX u arctgx .

6. Juddepennman pynxuu. OnpeneneHue, ero reoMeTpuIecKuii cMbici. THBapHaHTHOCTH
dbopmel ieporo nuddepeniuana. Juddepennran Broporo nopsaka.

7. Jlokazath Teopemy Posis. J[aTe reoMeTpUYECKYI0 HILTFOCTPALIAIO STOU TEOPEMBI.

8. Jlokazarh Teopemy Jlarpanxka. J[aTh reoOMeTpHUECKYIO HILTIOCTPAITUIO ATOH TEOPEMEI.

9. Jloka3zars Teopemy Kormm.

N . 0
10. [Joxa3ars nepByto TeopeMy Jlomurams (pacKpbITHE HEONPEASIEHHOCTEH THIIa 0 )

11. Jatp ompenenenue acuMnToThl rpaduka ¢yHkiuu. HakinonHele acuMnToTel. BeiBectu
(bopMyabl 1715 BBIYMCICHUS KO3()(DUIIMEHTOB YPaBHEHHS aCUMIITOTBI.

12. late ompeneneHre BO3pacTaromed W yoObIBaromed QyHKIuH. Jloka3zaTh IOCTaTOYHBIN
IpU3HaK Bo3pacTaHus QyHKImU. ['eoMeTprudeckas nHTepHIpeTayst MOHOTOHHOCTH (DYHKIIMH.

13. latp ompejpeneHUEe JIOKAIBHOTO MakcuMyma (MuHHEMyMa) GyHKIUH. Jlokas3arh
HEOOXOIMMBIN MPHU3HAK CYIIECTBOBAHUS SKCTpeMyMa TuddepeHipyeMoil GyHKIUU (TeopeMa
depma).

14. CopmynupoBarh U J0Ka3aTb TEOPEMY O JIOCTATOYHOM YCJIOBUHM IKCTpeMyMa (YHKIUHU
1o €€ NMepBOM MPOU3BOTHOM.

15. Jloka3arh JOCTAaTOYHOE YCIOBUE JKCTpeMyMa ABAXIbl AUPPEpeHIIUPYeMbIX (PYHKIIUM.
[Topsinok uccnenoBanust GyHKIIMU HA SKCTPEMYM B JaHHOM CIIydae.

16. Bemyknocts ¢yHkuuu B Touke. HampaBnenuwe BwimyksiocTd. Jlokasate Teopemy o
JIOCTaTOYHOM YCJIOBUH BBINYKIIOCTU Tpaduka QyHKIIMH B TOUKE.

17. Bemyknocts  ¢yHkuuu Ha wuHTepBaie. ChopMyaupoBaTh JIOCTaTOYHOE YCIOBHE
BBINYKJIOCTH (DYHKIIMU U 1aTh T€OMETPUUECKYIO NILTIOCTPALUIO.



18. Onpenenenue Touek meperunda rpaduka (yHkumu. [lokazate HeoOXOIWMOE YCIOBHE
CYIIECTBOBaHMS TOUKH Ieperuda rpaduka GpyHKuuu.

19. CopmynupoBaTh JAOCTaTOYHOE YCJIOBHE CYIIIECTBOBAHUS TOUKHM Ieperuda rpaduka
(GYHKIMH U U3TI0KUTH MOPSIOK OTHICKAHUS TAKUX TOYCK.

IIpumepHbIe BONPOCHI /ISl NOATOTOBKHU K IK3aMeHY BO 2 ceMecTpe:

. Jughgpepenyuanvnoe ucuucnenue ynkyuit MHo2uUX nepemeHHbIX
1. TlonaTne (QyHKIMM MHOTHX NEpeMEHHBIX (ImpuMepsl). [eomeTpuyeckoe H300paxeHue

(GYHKIIUY IBYX NMEPEMEHHBIX (IBYMEpHAs MPOEKIUS, METO JTMHUN YPOBHS).

2. TloHATHE OKPECTHOCTH TOYKH B N - MEpHOM HpocTpaHcTBe. OTKpBITHIE, 3aMKHYTHIE U
orpannueHHsle MHOXectBa B R(™. I'pammua mHoxectBa. IlonsTtue o6mactu B R, Toukn
001acTH U UX OINpeseeHHE.

3. Tonsarue mpenena ®MII u HenpepbIBHOCTH (QYHKIMH JABYX IEPEMEHHBIX, HAXOXKICHHE
IIPEIENIOB.

4. YacTHble mpupalleHus, yacTHble pousBoanbie ®MII, reomeTpruueckas UHTEpIpeTaALUs
i nN=2.

5. UYacrtuele guddepenunansl GyHKIIMA MHOTUX NEPEMEHHBIX (Ha mpuMepe (PYHKIUU IBYX
MEPEMEHHBIX ).

6. Ilomnoe mnpupamenue, nouHbld auddepennuan OMIIL. [eomerpuueckuit  CMbICT
muddepennrana GyHKIMUA BYX EPEMEHHBIX.

7. YacTHple TPOW3BOAHBIC BBICIINX IOPAIKOB. TeopemMa O HE3aBUCHMOCTH CMEIIaHHBIX
YaCTHBIX MPOU3BOAHBIX OT Mopsiika quddepeHnrpoanus (63 10Ka3areabCTBa).

8. HMuddepeHunpyemMocTsb OMII. HeoOxomgumoe U JIOCTaTOYHOE yCIIOBUE
mudepeHIMPyeMOCTH PYHKLINN ABYX TE€PEMEHHBIX.

9. IIpousBomHas ciaoxHOM pyHKIMU. YacTHas U MOJIHAs MPOU3BOAHEIE.

10. MuBapuantHOCTh (opMbl mepBoro auddepenumana. AuddepeHnyansl BBICHIMX
HOPSIIKOB.

11. HesBHble ¢yHKIuH. Teopema O CylIecTBOBaHHU M JTUGHEPEHIMPYEMOCTH HESIBHOM
¢yHkuuu (6€3 10Ka3aTesNbCTRa).

12. ITpouszsoanas ®MII o Hampasienuro. [ pagueHT u ero cBoiicTaa.

1. Hccneoosanue popmol nosepxnocmu pynkyuu 2-x nepemennvix
1. MakcuMyM M MUHUMYM QYHKLIHUU JIByX IMEPEMEHHBIX, HEOOXOAMMOE M JIOCTaTOYHOE

YCIIOBUE JIOKAIBHOTO IKCTpeMyMa (DYHKIUH JIBYX EPEMEHHBIX.
2. Tlomsatne ycJIOBHOTO OKCTpeMyMa (YHKIMH  HECKOJIBKHX  TIEPEMEHHBIX, €ro
reoMeTpHuecKasi HHTepIpeTanus A1 QyHKIUH JBYX NEepPEMEHHBIX.

I11. Heonpeoenénnwtii unmezpan
1. TlepBoobOpa3nas pyHKLHS U €€ CBOICTBA.

2. Heompenen€éHHBII WHTErpall, €ro CBOWCTBA, CBA3b ¢ muddepeHnmamoMm. Teopema o
epBOOOPA3HBIX.

3. Teopema cymiecTBOBaHMS  HEONpPEAENEHHOr0 MHTerpasa. Tabmuma  OCHOBHBIX
HEONPEIEIEHHBIX HHTErPAJIOB.

4. OcHoOBHbIE CHOCOOBI MHTETPUPOBAHMS: METOJ MOACTAaHOBKM M 3aMEHbl NEPEMEHHOM,
WHTETPUPOBAHHE TIO YaACTSIM.



5. HuTerpupoBaHue BRIPAKECHUM, CONEPKAIIMX KBAAPATHBIN TPEXUIICH.

6. JlpoOGHo-pammoHanbHble (GYHKIMHA. PaslokeHWe TpaBWIBHOM JpoOM Ha CymMMy
npocreimmx (6e3 mokazarenbcTBa). MHTerpupoBaHume mnpocTedmmx apodeir u  ApoOHO-
panroHANBHBIX (PYHKIHH.

7. WunrerpupoBanue (GyHKIUH, palHOHAIBHO 3aBHUCHMBIX OT TPHUTOHOMETPUYECKUX
¢byHKIMi, YHUBEpCaIbHAst TPUTOHOMETPUYECKas MOJCTaHOBKA.

8. HuterpupoBaHue HEKOTOPBIX HPpAaLMOHATBHBIX (yHKIMU. Ilpumepsl MHTErpasioB, He
BBIPQ)KAIOLINXCS Yepe3 dIEMEHTapHbIe (DYHKITHH.

IV. Onpedenénnoiit unmezpan u e2o npunoxcenusn
1. 3apaum, nmpuBoOAsIIKE K MOHATHIO ONpeneia€HHOro uHrerpana. OnpenenéHHblii HHTErpal

OT HENPEpBHIBHOW (YHKIUHU, KaK IMpeesl HHTETPaTbHOW (YHKIUH CYMMBI; T€OMETpHYECKas
UHTEpIpeTays ONpeAeiaCHHOro wuHTerpana. Teopema 00 WHTETPHPYEMOCTH KYCOYHO-
HEenpephIBHBIX PyHKINH (0€3 10oKa3aTeIbCTBA).

2. OcHOBHBbIE CBOWMCTBa OIpeNelNEHHOro MHTerpana. Teopema 00 OIEHKE OMpPENEIEHHOTO
MHTETpaa; TeopeMa O CpeTHEM 3HAUCHUH.

3. OmnpenenéHHblil HHTErpai ¢ MEPEMEHHBIM BEPXHHUM MPEAEIIOM U €ro npousBoaHas. CBs3b
MEXly OIpe/leIEHHBIM U Heonpeaesi€HHbIM uHTerpaioM. ®opmyna Herotona-JIeliOHuna.

4. MeTonbl BBIUMCIICHUS ONPEACIEHHOTO WHTErpana. BbIYMCICHHE ONpeneEHHBIX
WHTErPAJIOB 3aMEHOU IIEPEMEHHOM U 110 YaCTM.

5. HecoOcTBeHHBIC MHTETPAIIBI 0 OECKOHEUHOMY MMPOMEXKYTKY (1-To pona).

6. HecoOcTBeHHBIE WMHTErpajibl OT HEOTPaHWYEHHBIX (YHKIMIA Ha OTpe3ke (2-ro poja).
CXouMOCTh M pacXoIMMOCTh HECOOCTBEHHBIX HHTETPAJIOB.

7. Teomerpuueckue MPUIOKEHUS ONPEAEIEHHOTO MHTErpajia: BBIUYMCIECHUE IUIOIAAeH
IUIOCKUX (UTYp, OrpaHUYEHHBIX KPHUBBIMH, 3aJaHHBIMH B JIEKAPTOBBIX KOOPJIWHATAX.
Brranciienne 1iomaa KpUBOJIMHEWHOTO CEKTOpa B TOJSPHBIX KOOpAWHATaX. Beramcienue
JUIMHBI TyT'H KpUBOW. Brprumcienme o0béMa Tena Mo IUIOMAASM TAapauIeTbHBIX CEYCHUH.
Brrancnenne o0béMa M TUIOMIAAM TOBEPXHOCTH Teja BpalleHUs. BrlumcieHne KoopauHAT
IIEHTpa Macc.

Ixajna oneHUBaAHUA
OLIEHOYHBIM CPEICTBOM TMPU TMPOMEKYTOUYHOM arTecTalliu SIBISETCS HAKOMUTEIbHas
OIIEHKa PEe3YJIbTAaTOB BBIMIOJIHEHMS TEKYIIEr0 KOHTPOJIS U pe3ynbrara ciadd sk3ameHa. OleHka
ompenenseTcs mo Gopmyie:
Dk3amen onenuBaercs B 40 6aioB.

HTorosas olieHka MMpEaACTaBJISICT coboit CYMMY OIICHOK 3a KOHTPOJIbHBLIC pa60TLI 1 3a OK3aMCH:

10-6aympHas mIkaia TpaguioHHas ImKaa 100-6amnpHas 1mIKaia

10 OTin4yHO 96-100 6amoB
9 OTin4yHO 91-95 GamioB
8 OTin4yHO 81-90 6aymtoB
7 Xopomio 71-80 Gayunos
6 Xopomio 61-70 GayutoB
5 YIOBIIETBOPUTENHHO 51-60 6ayutoB
4 YIOBIIETBOPUTENHHO 41-50 6annoB
3 HeynosaeTrsoputensHO 31-40 Gayunos
2 HeynoBneTrBopurenbHO 21-30 6aymioB
1 HeynoBneTrBopurenbHO 11-20 6amnoB
0 HeynoBnerBopurenbHo 0-10 6anmoB




4.4. MeTogu4eckue MaTepuaJbl

Dk3amMeH mpoBoauTCs B ayautopuu. CTyneHT BbIOMpaeT ciaydailHeIM oOpa3oMm Ouier,
coJepKaliii aBa Bompoca. Bpemsi moAroToBkH K cOOECEZOBAaHHUIO IO BOMpocaM Omiiera He
menee 30 u He Oonee 45 munHyT. [Ipy moaroToBKE K COOECETOBAHUIO CTYACHTY 3alpeniacTcs
MCII0JIb30BaTh Ha 3K3aMEHE Kakue-I100 TONOIHUTEIbHbBIE MAaTEpUabl U JIEKTPOHHBIE CPEACTBA.
B ciywae, ecnu QuCHUIUIMHA TOJHOCTHIO WM YacTUYHO PEaAM30BHIBANACH C MPUMEHEHUEM
JOT, sx3amen MoxxeT mpoBoauTcs ¢ ucnoaszoBanueM CO u mpuMeHEeHHEM IPOKTOPUHTa.

o. Metoanyeckue yka3aHus i1 00y4alOMIMXCS 110 OCBOCHUIO TN CHUIIHHBI (MOIYJIA)
5.1. MeTtoauueckue yKa3aHus 10 BBIIMOJIHEHUIO JOMAIITHETO 3aJaHHUs:

JI71s1 yCHEeIHOro YCBOCHHS JUCHUILTUHBI CTYICHTY HEOOXOAUMO PEryIspHO 3aHUMAaThbCs
CaMOCTOSITCJIBHOW pa0OTON: ayIuTOPHOM W BHeayauTOpHOW. CTYIEHT peryisipHO JIOJDKEH
npopadarbiBaTh TEMbl  JIGKIIMOHHBIX 3aHSATHM, 3aHUMAasChb C KOHCIIEKTOM JIGKIUHA U
pEKOMEH/I0BaHHOUW muTeparypoil. [ns oTpaboTku ymeHus pemieHus AuQQepeHuraIbHbIX U
Pa3HOCTHBIX ypaBHEHUHN HEOOXOAMMO PETY/ISPHO PeliaTh JOMOJHUTEIbHBIC (HE pa30oupaeMbie Ha
CEMUHAPCKUX 3aHATHUAX) 3a/1auU.

B pesynbrare CTyneHT J0JKEH MPOASMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETHUYECKUX
MOHATHUM, METOAOB pemieHus AuddepeHInanbHbIX W Pa3HOCTHBIX YypaBHEHUH, YMEHHE
MPUMEHSATH UX IIPH BBHIMOJTHEHUU KOHTPOJIBHBIX padOT U pEIICHUH 3a]1a4, CIOCOOHOCTh TPaMOTHO
U 4eTko (opMyaupoBaTh MX coAep)KaHHWE Ha dSk3ameHe. Kpome Toro, mpu pemieHuu 3ajad
CTYICHT JOJKEH MPOJEMOHCTPUPOBATh YMEHHE JIOTHYECKH BEPHO CTPOUTH PACCYKICHHE U
000CHOBBIBATh MOJTYYCHHBIE PE3YJAbTATHI.

5.2. Meroanyeckue ykazaHHs IO MOJATOTOBKE K KOHTPOJIbHOU padoTe:

JIro6ast KOHTpOsIbHAS paboTa MPOBOAUTCS 110 BCEMY NMPOUIEHHOMY K MOMEHTY HaIlu CaHUS
JTaHHOM paboThI MaTepHaiy.

Otcuer BpeMEHHM, OTBEACHHOIO Ha MUCHbMEHHYIO padoTy, HIET IO 3aBEpLIECHUU
OpoLeaypbl pPa3MELICHUs CTYISHTOB M pa3faun 3ajgaHuil. CTyaeHT o00s3aH SBIATbCA Ha
NUCbMEHHBIH KOHTPOJb B YyKa3aHHOE B pacnucaHuM BpeMms. B ciydae onosmanus Bpewms,
OTBEJEHHOE HA MMCbMEHHBIN KOHTPOJIb 3HAHUM, HE MPOJICBAETCA.

ITpu cebe cTyaeHThl MOTYT UMETh TOJIBKO MHCbMEHHBIE MpUHaIexkHOCTH. HeoOxoaumyro
JUISI BBITIOJTHEHUS pa0boThl Oymary BbIIaeT MpenoaaBareb.

[IpenonaBarens pasgaeT BapuaHThl MO pa3paboTaHHOM cxeme. JIMCTBI ¢ 3agaHUAMU
JIOJKHBI OBITh TIOBEPHYTHI TEKCTOM BHM3, UTOOBI CTYIEHTHI 10 OKOHYAHUS MPOLEAYpPHI pa3iadn
HE MOIIM HauyaTh BbINOJIHEHHE paboTbl. [lo OKOHYaHMM pa3jaud BapUaHTOB CTYAEHTaM
paspelmiaercss MEepeBEepHYTh TEKCT 3aJaHUsl U OAHOBPEMEHHO IHPUCTYNUTh K BBIIOJIHEHUIO
pabotel. Ilo OKOHYaHWM OTBEIEHHOIO BPEMEHH CTYIAEHTHl OJHOBPEMEHHO 3aKaHYMBAIOT
BbIMOJIHEHUE paboTbl.  Ecnm paborta 3aBepiieHa CyIIECTBEHHO paHbIIE CpoKa, TO IO
pa3pelleHUIO IIPETOAABATEINS CTYIEHT MOXKET NOKUHYTh ayIUTOPUIO JOCPOUHO.

MoOunbHble TeneQOHbI JOKHBI OBITh BBIKJIIOYEHBI U YOpaHbl CO CTOJIOB, JAOIMYCKAaeTCs
UCTIOJIb30BaHUE  KaJIbKYJISTOPOB,  BBIMNOJHAIONIIMX  TOJBKO  MPOCTble  apudMeTHuecKue
BbluncieHus. Bo Bpems npoBeAeHHS NHCHMEHHOTO KOHTPOJS 3HAHWM CTyJeHTaMm He
paspemraeTcsi IOJb30BarbCs  y4eOHBIMH  NIpPOTrpaMMaMH, CHPAaBOYHHKAMHU U MPOYUMHU
MCTOYHMKaMH UH(OpMauu.

Vcnonb30BaHNe MarepuaioB, a TAK)Ke IMOMbBITKA OOIIEHUS C JAPYTMMH CTYIEHTaMU MU
WHBIMM  JIMAMH, B TOM YHCJIE€ C TPUMEHEHHUEM DJJEKTPOHHBIX CPEACTB  CBS3H,
HECAHKIIMOHUPOBAHHBIE NIEPEMEILIEHNUS U T.II. SIBJIAIOTCSI OCHOBAaHUEM JUIsl YAJEHUS CTYJIEHTA U3
ayIUTOPUM M IOCIEAYIOIIEr0 IPOCTABICHUS B BENOMOCTb OLECHKH «HEYNOBICTBOPUTEIBHOM.
Jlroboe oOHapyxeHHE CHHUCHIBAaHMA 3aJaHWi, BBIIBIEHHOE B TpOLIECCE TPOBEACHUS
KOHTPOJIBHOTO MEpOIpPUATUS MM HpU MPOBEpKE pPadOT, BIEYET BBICTABICHHE OLIEHKU
«HEYIIOBJIETBOPUTEIHHOY 32 BCIO KOHTPOJIBHYIO paboTYy.
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Bo Bpemsa mnpoBeaeHuss NUCBMEHHOTO KOHTPOJS 3HAHMM CTyAEHTaM pa3peraeTcs
MOKUHYTH ayIUTOPUIO TOJBKO TMPH YCIOBUU Cllaud padOThI B 00beMe, BHIIOJTHEHHOM K MOMEHTY
BbIX0JIa U3 aynuTopuu. JlanpHeilee mporokeHne padboThl 3apenaeTcs.

6. YdeOHasn jquTepaTypa u pecypchbl HHPOPMAIMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTH
"UHTepHeT", BK/II0OYas NlepedeHb y4eOHO-MeTOAMYeCKOro odecrneyeHust AJs
CaAMOCTOSITEJIbHOM PA00THI 00y4aIOIIHUXCH 0 JUCHUITIMHE (MOTYJIIO)

6.1. OcHoBHAas1 JIUTEpaTypa.
1. HdemupoBuu, b. Il. COOpHHK 3a1a4 W YHOpaXHEHUH MO MaTEeMaTUYECKOMY aHAJIHU3y :

yuebHoe mocobue miis By3oB / b. II. Jlemunosua. — 23-e u3g., crep. — Cankrt-IlerepOypr :
Jlanp, 2021. — 624 c. — ISBN 978-5-8114-6940-6. — Texkcr : snexTpoHHbIi // JlaHb :
IeKTpOHHO-OMOMoTewnass cucremMa. — URL:  https://e.lanbook.com/book/153688 (mara

obparenus: 22.03.2021). — Pexxwum gocTyma: Ui aBTOPU3. MOJIb30BATEIICH.

2. Wnbun, B. A. Marematuueckuii ananu3 B 2 4. Yacte 1 B 2 ku. Knura 1 : yueOHHK 1715
By30B / B. A. Unbun, B. A. Canopanuuii, b. X. CennoB. — 4-e uza., nepepad. u non. — MockBa
: UsparensctBo FOpaiit, 2020. — 324 c. — (Bricmiee o6pa3oBanue). — ISBN 978-5-534-07067-
5. — Texker : anekrponnbiit / IBC FOpaiir [caiiT]. — URL: https://urait.ru/bcode/452409 (narta
oOpatuenus: 22.03.2021).

3. @uxtenronsi, . M. OCHOBBI MaTeMaTHYeCKOrO aHaIW3a : y4eOHUK Ui BY30B : B 2
qactsax / . M. @uxrtenronsi. — 13-e, crep. — Cankr-IlerepOypr : Jlanb, 2021 — Yacts 1 :
OcHoBbI MaTeMaTnuyeckoro ananmmsza — 2021. — 444 ¢. — ISBN 978-5-8114-7583-4. — Tekcr :
aNeKkTpoHHbIE  //  Jlanb : JIEKTPOHHO-OMONIMOTEYHAass ~ cucTemMa.  — URL:
https://e.lanbook.com/book/162390 (mata oOpamenus: 22.03.2021). — Pexum poctyma: ans
aBTOPH3. IIOJI30BATEIICH.

6.2. lonostHUTEIbLHAS JIATEPATYpA.
4. AxtamoB, A. M. Maremartuka 1Jisi COIMOJIOTOB U SKOHOMHUCTOB : yueOHOe mocobue / A.

M. AXTsMOB. — 2-¢ u3J., uctp. u gorn. — Mocksa : DUSMATIIUT, 2008. — 464 c. — ISBN
978-5-9221-0919-2. — Texkcr : 3NMeKTPOHHBIH // JIaHb : 3EKTPOHHO-OMOIMOTeYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/2095 (nata obpamenus: 22.03.2021). — Pexxum noctyma: s
aBTOPH3. M1OJIb30BATENEH.

5. Unpun, B. A. Matemaruueckuii ananus 4. 1 : yueOHUK 1y O6akanaBpoB / B. A. WnbuH,
B. A. Cagoanuuii, b. X. CennoB. — 4-e uza., nepepad. u non. — Mocksa : U3narenbcTBo
FOpaiit, 2016. — 660 c. — (bakanaBp. Akanemuueckuit kypc). — ISBN 978-5-9916-2733-7. —
Tekcr : asnexkrpounsiii // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/389342 (nara
obpamenus: 22.03.2021). Manyrun, B. A. Martemaruka njs 5KOHOMHUCTOB. MaremaTudecKuit
aHaJIM3 : 3aJ]a4d U yrnpaxHeHus : yuyeOHoe nocobue : rpud YMO / B. A. Manyrus. - Mocksa :
Dkemo, 2006. - 288 c. - (Breiciiee sxoHOMHYecKOe oOpazoBanue). - ISBN 5-699-12626-0.

6. Uwupckuii, B. I'. Maremaruyeckuii aHaJlu3 U MHCTPYMEHTAJIbHBIE METO/BI PEIIEHUS 3a/1a4.
B 2 kuwurax. Ku.2 : yue6nuk / B. I'. Yupckuit, K. FO. Hlunun. — Mocksa : leno, 2019. — 272 c.
— ISBN 978-5-7749-1385-5 (xu.2), 978-5-7749-1383-1. — Tekct : »3neKTpoHHBIH //
DNeKTPOHHO-ONOIMOTeYHAs cucrema IPR BOOKS : [caitt]. — URL:
http://www.iprbookshop.ru/95107.html (mara o6pamenns: 22.03.2021). — Pexum noctyma: s
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aBTOPU3HUP. M10JIb30BATEIEH

6.3. YueOHO-MeTOAUYECKOE 00ecTiedeHre CAMOCTOSITeJIbHOI padoThI.
7. TlonmoxkxenHue o0 oOpraHu3alil CaMOCTOATEIbHOW pabOThl CTYIEHTOB (eaepalbHOTO

rOCYJapCTBEHHOTO OIO/KETHOTO 00pa30BaTEIBLHOIO YUPEKACHHUS BBICIIETO 00pa30BaHUS
«Poccuiickass axkaneMusi HapOAHOTO XO3MWCTBA W TOCYNApPCTBEHHOW CIyXObl mpu
ITpesunente Poccuiickoii @enepanumn» (B pen. npukaza PAHXul'C or 11.05.2016 r. Ne
01-2211). — URL.: http://www.ranepa.ru/images/docs/prikazy-
ranhigs/Pologenie_o_samostoyatelnoi_rabote.pdf. Pexxum cBoGogHOTO HOCTYyIIA.

6.4. HopmaTruBHbBIE IPABOBbIE JOKYMEHTbI.

6.5. UnTepHeT-pecypchbl.

6.6. UHble HCTOYHUKH.

1. 3amauym m ynpaxHEHHUS MO0 MAaTEMAaTHYECKOMY aHAJIM3y U BTY30B : ydyeOHOE mocoowue /

I'. C. bapanenkos, b. I1. lemunosuy, B. A. Edumenko [u np.]; mox pexn. b. I1. lemunoBuya. -
Mocksa : Actpens : ACT, 2010. - 495, [1] ¢. - ISBN 978-5-17-002965-5.

2. IMuckynos, H. C. luddepenunanbHoe 1 MHTETPATIbHOE UCYUCIICHUS : B 2 T. : ydeOHOE
noco6ue : rpud MO. T. 1,2 / H. C. [Tuckynos. - U3a. ctep. - Mocksa : Unrterpan-IIpecc, 2008. -
416 c. - ISBN 5-89602-012-0.

3. Crenanos, B. B. Kypc nuddepenunanpupix ypaBuenuit : yue6nuk / B. B. Crenanos. -
N3n. 3-e, non. - Mocksa ; Jlenunrpazn : TOHTU, 1939. - 384 c.

4. Owmnnos, A. ®. COopruk 3amad no aupdepeHnuanbHEIM ypaBHeHHIM / A. .
Owunmos. - Mocksa ; Mxesck : HULL "Perynsapnas u xaotuueckas nunamuka', 2005. - 176 c. -

ISBN 5-93972-008-0.

1. MaTepl/IaJII)HO-TeXHI/I‘IeCKaﬂ 6333, l/[H(l)OpMalll/IOHHble TEXHOJOI'MH, IPpOrpaMMHO€
odecneyeHue u HH(l)OpMaIII/IOHHI)Ie ClIpaBOYHLIC CHCTEMbI

VYyebHast ayauTopus NOJDKHA OBITh OCHAIEHA HAMIAIHBIMU YU4€OHBIMH TOCOOUSIMH,
DKpaHOM, MYJIBTUMEOUHHBIM MpoekTopoM ¢ HoyTOykamu (I1K) mmst mpeseHTamuum ydebHOTO
Marepuaia, ¢ BBIXOJOM B ceTh MHTepHeT, mporpammubie npoayktel Microsoft Office (Excel,
Word, PowerPoint).

Jnst mpoBeieHust 3aHATUI TTO TUCIMIUIMHE HEOOXOIUMO CIIeTYIOIIee
Mamepuanvno-mexnuueckoe obecneuenue. TPOCKIMOHHOE  00OpYyIOBaHHE/IOCKA,
MeJI/MapKephl, JOCTYIl B UWHTEpPHET U JIOKaIbHYIO ceTb Axagemun. llpu 3aHATHSIX B
TUCTAHIIMOHHOW (opMe: MEePCOHANBHBIN KOMMBIOTEP; JAOCTYI MO KOPHOPATHBHOMY JIOTHMHY WU
napoito B BKC, noctyn B C/O.
IIpozpammnoe ooecneuenue. Microsoft Windows 10, Google Chrome, maker Microsoft
Office, Microsoft Excel.
Hnghopmayuonno-cnpasounsie cucmemol.
Hayunast 6ubnmorexa PAHXul'C. URL: http://lib.ranepa.ru/;
Hayunas snexkrponnas 6udnaunoreka eLibrary.ru. URL: http://elibrary.ru/defaultx.asp;
HanmonaneHas snekrponnas 6ubnuoreka. URL: www.nns.ru;
Poccuiickas rocynapctBennas oudmmoreka. URL: www.rsl.ru;
Poccuiickas HannoHaabHas 6ubnmmroreka. URL: www.nnir.ru;
DnexTponnas oubnmoreka Grebennikon. URL: http://grebennikon.ru/;
DekTpoHHO-0MOHOoTeuHas cuctema M3narenscrBa «Jlanpy. URL: http://e.lanbook.com;

No ok wdE



http://www.ranepa.ru/images/docs/prikazy-ranhigs/Pologenie_o_samostoyatelnoi_rabote.pdf
http://www.ranepa.ru/images/docs/prikazy-ranhigs/Pologenie_o_samostoyatelnoi_rabote.pdf
http://lib.ranepa.ru/
http://elibrary.ru/defaultx.asp
http://www.nns.ru/
http://www.rsl.ru/
http://www.nnir.ru/
http://grebennikon.ru/
http://e.lanbook.com/
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8. DieKTpOHHO-OMOIMOTEYHAs CHCTEMA FOPAWT. URL: http://www.biblio-online.ru/;
9. DnekrponHo-oubmoreynas cucrema IPRBOOKS. URL.: http://www.iprbookshop.ru/.



http://www.biblio-online.ru/
http://www.iprbookshop.ru/
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