MMHOBPHAYKN POCCUN
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBEPA3OBATESTbHOE YYPEXKOEHVE
BbICLUETO OBPA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBenytowmmn kacegpon
MaTtemaTuyeckon OuUsnKu u
MHOPMAaLMOHHBIX TEXHOSOMNKN

fepecenet, C.A. Tlepecenkon

28.06.2022r.

PABOYASA NPOrPAMMA YYEGHOU OUCLMUMIINHBI

51.0.11.01 MaTemaTuyeckmuu aHanus

1. Kog ¥ HaumMeHOBaHMe HanpaBlieHUs1 NnoAroToBku/cneynanbHOCTH:

14.03.02 AnepHble dur3nka n TEXHOMOINm

2. Mpodcdunb nogroroBku/cneumnanmnsauma: Prsmka aTOMHOIo 84pa 1 YacTuLl.

3. KBanudukauums (cteneHb) BbInyCKHUKa: bakanasp.
4. ®opma 06yyeHUR: OYHaS.

5. Kachegpa, oTBevarowan 3a peanusaumio aucumnnuibl: 0803 kadegpa maTemMaTu4eckon

DU3NKM 1 NHOOPMAaLIMOHHBLIX TEXHOJIOTUN.

6. CoctaBuTenu nporpammbl: PatnHep Hagexaga MapkoBHa, kaHaMaaT OU3nKo-

MaTeMaTU4YeCKNX HaykK, JOLUEHT

7. PekomMeHaoBaHa: Hay4yHo-meToan4yecknm coBeTtomMm husmdeckoro dakynbrera,
npoTtokon Ne6 ot 27.06.2022

8. YuebHbIn roa: 2022/2023 Cemectp(bl): 1,2, 3



9.Lllenu n 3agayum y4eO6HOM ANCLUUNIINHDI:

1. Llenb ancumninunHel — undyyveHue auddepeHumnanbHoro n UHTerpasibHoOro UCYUCNeHns
YHKUMM OOHOW BeLLeCTBEHHOW MNEePEeMEeHHOM, nexallero B OCHOBE BCeX (PU3NYECKUX U
MaTeMaTMYeCKMX KypcoB, OMpedenéHHOoro WHTerpana, KoTopbld npeactaBnseTr cobown
Ba)XHbI BOMPOC Kypca MaTeMaTuM4yecKoro aHanusa Ha pusnyeckoMm pakynbtete u nmeet
npunoxeHna B OONbLUMHCTBE  MaTeMaTMYecKux M PU3NYECKUX  OUCLUNIWH,
anpdpepeHumManbHOro U UMHTErpanbHOro  UCHUCNEHUA  HECKONbKUX  MEePEMEHHbIX,
KPUBOMMUHEMHBLIX W MOBEPXHOCTHLIX WHTErpanoB, YUCIOBbIX PSAOB, WX CXOAUMOCTM
(abconoTHOM UM YCMNOBHOW), (PYHKUMOHAmNbHbIX PSOOB, CTENEeHHbIX pPsaoB, paguyca
CXOOMMOCTW CTEMNeHHbIX PAA0B, a Takke psgoB dypbe n nHterpana dypoe.

2.  3agauv ANCUMNAUHBI:

. cchopmMumpoBaTb Yy CTYAEHTOB MOHWMaHWE POSIN MaTemMaTuMKM B COBPEMEHHOM MUpE,
HayKe M NPakTUYecKon AeaTenbHOCTU B M36paHHON creumanbHOCTY;
. 06y4nTb CTYOQEHTOB OCHOBHbIM MOHATUSIM U MeTo4aM peLleHUs TUMOBbIX 3adad

MateMaTu4yeckoro aHanm3a B O0ObEéme, AoCcTaTOMHOM And n3yvyeHund (*)VI3VI‘-IeCKVIX
ancuunniimH Ha coBpeéMeHHOM Hay4YHOM YpOBHE, pa3BUTUE HaBblKOB MaTeMaTU4eCcKoro

MbILLUSIEHUS;

. Hay4uTb CTyOeHTOB 3(P(EeKTMBHO WCNOMb30BaTb MaTtemaTuyeckurd annapart npu
N3y4eHUn U3NYEeCKNX OUCUUNIINH;

. dopmynumpoBatb UM pewaTb npodeccnoHanbHble 3agadn C  UCMNOfb30BaHMEM

annaparta matemMmaTn4yeckoro aHarnimsa.

10. MecTo yye6HOM AucuMNIUHbI B cTpyKkType OOI: MaTtematnyeckun aHanms OTHOCUTCA K
6a3o0BOM 4acT MaTemMaTU4eCKOro M eCTeCTBEHHOHay4yHoro uukna. B pesynbTaTe unsyyeHus
6a30BOM YaCTV UMKNa CTYOEHT OOITKEH:

— 3HaTb OCHOBblI MaTemMaTn4eCKoro aHanmaa,

— YMeTb UCMOoMb30BaTb MaTemMaTUyeckun annapat ANs OCBOEHUA TeOpeTUYEeCKUX OCHOB
don3UKM N pagnodPU3NKK;

— Kncnonb3oBaTb I/IHCbOpMaLl,I/IOHHbIe TEXHONOIMM And peleHnda cbmsmqecmx 3agav,

— BllageéTb HaBblkaMW WNCMNOJIb30OBaHNA MaTeMaTU4eCcKoro annaparta Aanda peweHnd
cbwswqecmx 3afad, MeTogamMmn OUEeHKN SKCnepuMeHTarnbHbIX pe3ynbTaToB.

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi No AucuunnuHe/Moaynto (3HaHWUA, YMEHUs,
HaBblK1), COOTHECEHHbIe C NMMaHupyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN

nporpamMmbl (KOMNETEHUUAMUN BbINYCKHUKOB):
Kog HasaHwue Koa( NugukaTop(bl) lMnaHupyemble pesynbtaTtbl
KOMNeTeHumm bl) o6yyeHns

Ol1K | CnocobeH Ol1K- | Bnageet 3HaHUsAMU 3HaeT OCHOBbI MaTEMAaTU4YECKOro

-1 NPUMEHATb 1.1 dyHOaMeHTanbHbIX aHanusa; cBs3b MaTemMaTM4eCcKoro
6a3oBble 3HaHUSA pasgenos aHanusa c gpyrumu pasgenamu
B obnactu MaTeMaTuKu. MaTeMaTuKun, PU3NKM 1 4pyrmMmn
bun3nko- HayKamu; NnpunoxeHue
MaTeMaTnyYeCcKnx MaTeMaTM4yecKoro aHanmsa B Apyrmx
n (nnn) obnacTtax n gucumunnmHax
€CTECTBEHHbIX €CTECTBEHHOHAYYHOro cogepXKaHus.




Cospgaet n npumeHsieT
MaTemMaTtuyeckue
MOJeriM B CBOEW
NnpaKkTU4eCcKon
AEATENBbHOCTMW.

MpumeHsieT omsnyeckne 3akoHbl n
MaTtemaTuyeckme MeToabl 4ng
peLlleHns 3agay TeopeTUyecKoro n
NPUKNagHOro xapakrepa.
[okasbiBaeT yTBepXaeHus
MaTemMaTU4YecKoro aHanmsa;
Mcnonb3yeT 3HaHUS No
MaTtemaTuyYeckoMy aHanuay ans
peleHna pusnyecknx sagau.

Hayk B ccoepe Or1K-
cBoen 1.2
npodeccnoHanb
HoWn
AeATenbHOCTU
Or1K-
1.3

YMeeT oueHmBaTb
rpaHnubI
NPUMEHMMOCTH
NCronb3yeMbix
MaTeMaTU4YeCcKnx
Moaeneun npu
peLeHnn TUNoBbIX
npodeccnoHanbHbIX
3agad.

Mcnonb3yeT nonoXeHusi, 3aKoHbl U
MEeTO[bl ECTECTBEHHbIX HayK AN
pELLEHMS NHXXEHEPHbIX 3a4a4 B
chepe npodeccroHaneHom
AEeATENbHOCTN.

12. O6bem AaucuMNUHbLI B

rnnaHom) — 13/468.

3a4yeTHbIX eauHuuax/yac.(8 coomeemcmesuu C y4yebHbIM

dopma NPoMeXXyTOYHOM aTTecTaLlun: 3a4eT/9K3aMeH.

13. Buabl yue6Houn paboThbil:

TpyaoemMKoCTb
. Mo cemecTpam
Bua yuebHomn paboTsi Bcero
Ne cemecTpa 1 | Ne cemecTtpa 2 | Ne cemecTtpa 3
AyOuTOpHbIE 3aHATUS 200 68 64 68
nexkumm 100 34 32 34
q;c;(;“_" npakTnyeckune 100 34 32 34
' naGopaTtopHble 0 0 0 0
CamocTtosaTensHas paboTta 160 67 53 40
B TOM YMuchne: KypcoBas
paboTa (NMpoeKT)
dopma NpoMEXXYTOHHON
aTTecTtaumm 108 36 36 36
(3auem — 0 yac. / aK3aMeH —
yac.)
UNToro: 468 171 153 144




13.1. CopgepxaHme AUCLMUNIIUHDI:

n/n Peanuszauus
HanmeHoBa pasgena
Hue ONCLUMNNINHBI C
pasgena CopepxaHue pasgena UCUUNIIHGI NOMOLLbIO
OncumnimH OHNnawnH-
bl Kypca, QYMK
*
1. Jlekuunn
1.1. Yucnosble YucnoBble MHOXecTBa. AKCMOMbI ENCTBUTENbHbIX
MHOXecTBa. | ymcen. KomnnekcHble yncna. buHom HetotoHa. MeTtoa
MaTemMaTUyYeCKon MHAYKLUMW. TOYHbIE BEPXHSAS U HUXKHASA
rpaHnLbl MHOXeCTB. [MpMHUMN BNOXEHHbIX OTPE3KOB.
CYéTHbIE N HECYETHbIE MHOXECTBA.
1.2. Mpenen Mpenen ymicnosoun nocnegosaTensHOCTU. beckoHe4vHOo
nocrnenosaT | Manble U 6eckoHe4vHO 6ornbluMe nocnenoBaTeNlbHOCTH.
€nbHOCTN. ApudmeTnyeckne cBoncTea npegena
nocrnegoBaTenbHOCTU. [peaeneHbIn Nepexos B
paBeHCTBax U HepaBeHCTBax. Teopema BenepwTpacca
O Npegene MOHOTOHHOM nocriegoBaTenbHOCTU. Yncrno
Ounepa «ex». Teopema bonbuaHo — Beneplutpacca.
Kputepun Kown ans nocnegoBaTensHOCTEN.
lMpenenbHble TOYKM NocnegoBaTenbHOCTU. BepxHuin n
HWXXHUN Npegeno.
1.3. Mpenen Mpenen dpyHkuun. Kputepun Kowwm ana gyHKUMNA.
YHKUMN. ApudmeTnyeckue cBoncTea npegena PyHKLUN.
3amevaTenbHble npegensl. OQHOCTOPOHHME Npeaernsbl.
Knaccudumkauyms 6eckoHevHo manbix. O-cMMBONMKa.
1.4. HenpepbiBH | HenpepblBHOCTL yHKLUMK B ToYke. Knaccudukaums
OCTb TOYeK paspbiBa PyHKUMN. HenpepbIBHOCTb CIOXHOWN
dyHKUMN B dyHKUMN. HenpepbIBHOCTb aneMeHTapHbIX PYHKLMUNA.
TOYKeE. lNepBas 1 BTopasa Teopembl Benepwtpacca. lNepas n
Teopembl 0 | BTOpas Teopemsbl Kown. Teopema 06 obpaTtHom
YHKUMAX dyHKumMn. Teopema KaHTopa 0 paBHOMEPHON
HenpepbIBH | HEMNPEPbLIBHOCTM.
bIX Ha
oTpeske.
1.5. OndbdepeHy | OnpegeneHne npon3BoaHON. [eoMeTpudeckmin n
nanbHoe dumaunyeckmin cmbicn nponssogHon. AnddepeHunan.
ncuncnenue. | NMpasuna anddepeHunposaHns. Tabnuua
npon3BoAHbIX. IHBapMaHTHOCTb dOpPMbl NEPBOrO
anddpepeHumana. NMponssogHble 06paTHbIX,
napamMeTpu4ecKkn 3afaHHbIX U HEABHbIX (PYHKLMN.
OaHocTOpOHHME npounaBogHble. KycoyHo-rnagkme
dyHKuun. Ctapime npounssogHble. Popmyna JlenbHuua.
HenHBapnaHTHOCTbL BTOPOro g depeHumnanos.
1.6. Teopembl 0 | Teopembl Pepma n Ponnga. Popmyrnbl KOHEYHbIX
andpdepeHy | npupaweHun Jlarpanxa un Koww. NMpasuno Jlonutans.
npyemblix dopmyna Tennopa. PasnoxeHune no cpopmyne Tennopa
PYHKUNAX. OCHOBHbIX 9fieMeHTapHbIX PYHKLMN. YYacTKu

MOHOTOHHOCTW U NOKarbHble 3KCTPEMYMbI OYHKLNN.
BbinyknocTb 1 Touku nepernba pyHKUnn. ACUMNTOThI.
O6Lwaga cxema NoCTpoeHus rpadmMkoB YHKLMNA.




1.7. Heonpepen | lNepBoobpa3sHasa n HeonpeaeneHHbIn nHTerpan.
€HHble Tabnuua nepBoobpasHbix. 3amMmeHa NnepeMeHHON U
WHTerpanbl. | UHTErpMpoBaHue Mo YacTaM ANns HeonpeaenéHHbIX

nHTerpanoB. ®opmyna dunepa n eé NpUMeHeHne ons
Bbl4MCNEHUs nHTerpanos. VIHTerpupoBaHue
paumoHanbHbIX QYHKUMN. VIHTerpnposaHue
TPUrOHOMETPUYECKNX PYHKUM. VIHTerpupoBaHue
HEeKOTOpPbIX MppaumoHanbHocTen. bBuHoMuMarnbHble
anddepeHumansl.

1.8. Onpepgenén | OnpenenéHHbi nuterpan. Heobxogmmoe ycnosue
Hble nHterpmpyemoctu. Cymmbl ap6y. Kputepuin Japby.
nHTerpanel. | Knaccbel nHterpupyembix gyHkumn. CBoncTea

onpeaenéHHbIX nHTerpanos. TeopeMbl O cpegHeEM
3HavYeHuUn anga onpefdenéHHoro nHterpana. MHterpan c
nepemMeHHbIM BepxHUM npegenom. dopmyna HeoToHa —
JlenbHnua. HecobetBeHHble nHTerpansl | u |l poaa.
[Mpun3Hakn cpaBHEHMS.

1.9. "eomeTpuye | Nnowaab nnockon curypsl. Nnowans KPUBONNMHENHON
ckue Tpaneuuun. opmyna onga nnowanm B noNgpHoON cucteme
npunoxeHuns | koopamHat. nuHa kpueon. O6bLEM 1 Nnowagp
onpeaerniéHH | NOBEPXHOCTU TeN BpaLLeHUs.
oro
WHTerpana.

1.10. | OyHKUUK HenpepbIBHOCTb 1 gnddepeHUnpyemMoCcTb PYHKLUU
MHOIMX MHOIMX NepeMeHHbIX. [eoMeTpU4eCKUn CMbICI YaCTHbIX
nepeMeHHbl | Npon3BOAHbIX. [[pagneHT, nponssoaHas no
X. HanpasneHuto. NepBbin 1 BTOpOU AnddepeHumansl.

3ameHa nepeMeHHbIX B YaCTHbIX NMPON3BOAHbLIX NEPBOro
1 BTOpOro nopsigka. AkobuaH. PopmynunpoBka Teopem
06 obpaTHOM M HEABHOM (DYHKLINAX.
OuddepeHunpoBaHne PyHKLUA MHOTMX NePEMEHHbIX,
3a[laHHbIX HEABHO U napameTpuyecku. Popmyna
Tennopa ons yHKUNN MHOTNX NePEMEHHbIX.

1.11. | Okctpemym | Heobxoanmoe ycnosume akctpemyma. [loctaToyHoe
bl PYHKUMI | ycnoBue abCcomnTHOro aKkCTpeMyma Ansd oyHKUun AByx
MHOMMX N MHOMMX NnepemMeHHbIX. Kputepun CunbeecTpa.
nepemMeHHbl | YCrnoBHbIM akCcTpemyM. PyHKumA JlarpaHxa.

X.

1.12. | KpaTHble [BonHon nHTerpan. lNepexo oT ABOMHOrO MHTErpana K

WHTerpanbl. | NOBTOPHbLIM UHTErpanam. 3ameHa nepemMeHHbIX B
ABOVHOM mnHTerpane. O6bEM NPOCTPaAHCTBEHHbIX
obbekToB. OnpeaeneHne TPOMHOro nHTerpana. lNepexoa
OT TPOMHOrO MHTEerpana K noBTOPHbLIM UHTEerpasnam.
3ameHa nepemMeHHbIX. [eomeTpuyeckne n msnyeckmne
NPUIIOXEHNA KPaTHbIX MHTErparnos.

1.13. | KpuBonunHen | KpmBonuHenHole nHterpansl 1 n 2 poga. Ceoncrea
Hble KpMBONUHENHbIX nHTerpanos 1 1 2 poga. dopmyna
WHTerpanbl. | [pyHa. BeluncneHue nnowaan ¢ noMoLbio opMyIibl

"puHa. YcnoBusa He3aBUCUMOCTU KPUBOSMHENHOTO
WHTEerpana 2 poga ot nyTu UHTErPUPOBaHWS.

1.14. | Yncnosble CxogumocTb uncnosoro psga. Heobxogmmoe ycrnosue

psabl. cxogmmocTn, kputepun Kowwn. NpuaHakm cpaBHEHUS K

WHTEerpanbHbIN NPU3HaK cxoaMMocTn. MpusHakm




HNanambepa n Kown cxogmMmocTy YMCnoBbIX PSAOoB.
3Hakouepeaytowmecs pagbl. NpusHak JlenbHuua.
ABCOnIOTHO 1 YCNOBHO cxogsawmecs pagpl. Teopema
Pumana. Mpuanaku Oupuxne n Abens cxoanmMmocTu
YMCNOBbIX PAOOB.

1.15. | ®yHKunoHan | MNoTovyeyHas n paBHOMEPHas CXO4MMOCTb
bHbIE 1 dyHKUMOHArbHbIX NOcneaoBaTenbHOCTEN U PSOOB.
cteneHHble | uddepeHunpoBaHne n NHTerpupoBaHne paaos.
paabl. CrteneHHble pagpl. Jlemma Abensa. Paguyc n obnactb

cxoaumocTn. AHanuTudeckme pyHKunn. Pagbl ¢
KOMMNIIEKCHbIMU Ko3hpumumneHTamn. BeiBog doopmyrbl
Qunepa.

1.16. | WHTerpansbl, | BeluncneHne nHterpana lNyaccona. Namma n 6eta
3aBucawme | oyHKunmn dnnepa. QudpdepeHumpoBaHne HTerpanos,
oT 3aBUCALLMX OT NapameTpa. BeldnucneHue nHterpana
napameTpa. | Qupuxne.

1.17. | Pagbl ®ypbe | OpTOroHasnbHble TPUrOHOMETPUYECKNE CUCTEMDI.

n KoachpmumneHTbl dypbe. Pagbl Pypbe no cnmHycam u
npeobpasoB | kocuHycam. Pag ®ypbe B komnnekcHon oopme. Agpo
aHue dypbe. | Aupuxne. Ycnosua Oupuxne n AnHU cX04MMOCTU pSaoB
dypbe. OuddepeHumnpyemocTb psgoB dypbe u
CKOpPOCTb YObiBaHUS ko3 dpuumneHToB. O606LWEHHbIE
pagbl Pypbe. HepaBeHcTBO beccens, paBeHCTBO
Mapcesans. NHterpan ®dypbe. NpeobpasoBaHune dypobe.
CeovictBa npeobpasoBaHus Pypbe.
2. NpakTn4yeckmne 3aHATUA

2.1. Yucnosble Yucnosble MHOXecTBa. AKCUOMbI AENCTBUTESbHbBIX

MHOXecTBa. | Yncen. KomnnekcHble yncna. buHom HbioToHa. MeTon
MaTemMaTUyYecKon MHAYKUMU. TOYHbIE BEPXHSAS U HUXKHASA
rpaHuLbl MHOXECTB. NMpMHLMN BNOXEHHbLIX OTPE3KOB.
CYéTHbIE N HECYETHbIE MHOXECTBA.

2.2. MNpepnen lNpenen yucnosomn nocrnegoBaTenbHOCTU. beckoHe4YHO
nocnegosaT | manble n 6eckoHe4HO BonbLune nocnegoBaTENbHOCTY.
€nbHOCTN. ApudpmeTnyeckmne cBonucTea npegena

nocnegosaTenbHOCTU. NpefensHbIM nepexon B
paBeHCTBax U HepaBeHCcTBax. Teopema Beneplitpacca
0 rnpegerie MOHOTOHHOW nocnegoBaTensHOCTU. Yucno
Annepa «e». Teopema bonbuaHo — Benepwtpacca.
Kputepui Kowm ans nocnegoBaTtenbHOCTEN.
lNpenensHble TOYKM NocnegoBaTenbHOCTU. BepxHun n
HWXHUIW npegensol.

2.3. Mpepnen Mpenen dpyHkuun. Kputepun Kowwm ana gyHKUMNA.
dyHKUMN. ApudmeTnyeckne ceonctaa npegena yHKUNN.

3amevaTtenbHble npeaensl. OQHOCTOPOHHME Npeaensi.
Knaccudumkaumna 6eckoHeyHo manbix. O-cMMmBonuka.

24. HenpepbiBH | HenpepblBHOCTL yHKUMK B ToUKe. Knaccudukaums
OCTb TOYeK paspbiBa PyHKUMN. HenpepbIBHOCTb CIOXHOWN
dyHKUMN B dyHKUMN. HenpepbIBHOCTb aneMeHTapHbIX PYHKLMWNA.
TOYKeE. lNepBas n BTopasa Teopembl Benepwitpacca. lNepsas n
Teopembl 0 | BTOpas Teopemsbl Kown. Teopema 06 obpaTHom
YHKUMAX dyHKumMn. Teopema KaHTopa 0 paBHOMEPHON
HenpepbIBH | HENPEPbIBHOCTMU.

bIX HA




oTpeske.

2.5. OuddepeHy | OnpeaeneHne Npons3BoaHON. [eoMeTpu4ecKknin n
narnbHoe domanyeckmit cMmbicn npoussogHon. uddepeHunan.
ncuncnenue. | MNpasuna gudpdepeHumposaHna. Tabnuua

npoun3BogHbIX. IHBapnaHTHOCTbL hOpMbl NEPBOro
anddepeHumana. NpounssogHblie 06paTHbIX,
napamMeTpu4ecKkn 3afaHHbIX U HEABHbIX (PYHKLMN.
OpHocTOpOoHHME npoun3BoaHble. KycoyHo-rnagkme
dyHKuun. Ctapime nponssogHblie. Popmyna JlenbHumua.
HenHBapnaHTHOCTb BTOPOro andpdepeHunanos.

2.6. Teopembl 0 | Teopembl Pepma n Ponnga. Popmyribl KOHEYHbIX
anpdepeHy | npupaweHun JlarpaHxa n Koww. MNpaswuno Jlonntans.
npyembIx ®dopmyna Tennopa. PasnoxeHnune no popmyrne Tennopa
YHKUMSAX. OCHOBHbIX 9NeMeHTapHbIX PYHKLMN. Y4acTKn

MOHOTOHHOCTU 1 NOKarnbHble 3KCTPEMYMbI PYHKLMW.
BbInyknocTb 1 Toukn nepernba yHKuMmM. ACUMNTOTHI.
O6wasn cxema NOCTPOEHNA rpadomKoB (PYHKLMN.

2.7. Heonpegen | [NepBoobpa3sHas n HeonpeaeneHHbI NHTerparn.
€HHble Tabnuua nepsoobpasHbix. 3ameHa nepemMeHHON K
WHTerpanbl. | UHTErpMpoBaHue no YacTaMm Ansa HeonpeaenéHHbIX

nHTerpanoB. ®opmyna dunepa n eé NpuMeHeHne Ong
BblYUCIIEHNSA UHTerpanoB. NHTerpuposaHue
paumoHanbHbIX pyHKUMA. HTerpupoBaHue
TpUroHomeTpudecknx yHkuumn. MIHTerpuposaHue
HEeKOTOpPbIX MppaumoHanbHocTen. bBUHOMManbHbIE
anpdepeHumnansi.

2.8. OnpepenéH | OnpenenéHHbin nHterpan. Heobxogumoe ycrnosue
Hble nHTerpupyemoctn. Cymmbl ap6y. Kputepuin Japoy.
nHTerpanel. | Knaccel nHterpupyemsix gyHkumn. CBomncTea

onpenenéHHbIX MHTerpanos. TeopeMbl O cpefHeM
3HayYeHuu ansa onpeaenéHHoro uHTerpana. Minterpan c
nepemMeHHbIM BepxHUM npegenom. dopmyna HeloToHa —
JlenbHnua. HecobcTtBeHHble uHTerpans | n Il poaa.
[pn3HaKn cpaBHEHUS.

2.9. leomeTtpunye | MNnowaab nnockon durypsl. [Nnowanb KPUBOSIMHENHON
ckue Tpaneuuun. opmyna ons nrowaam B NONSAPHON cucteme
npunoXxeHna | koopamHat. AnuHa kpmeon. O6bEM 1 nnowaab
onpenenéHH | NOBEPXHOCTU Ten BpaLLeHus.
oro
WHTEerpana.

2.10. | ®dyHKUMN HenpepbIBHOCTb 1 anddepeHumnpyemMocTb YHKLNN
MHOMMX MHOMMX NepeMeHHbIX. [eoMeTpUYecKnin CMbICN YacCTHbIX
nepemMeHHbl | NPou3BoAHbIX. [[pagueHT, NnponsBoaHada no
X. HanpasneHuto. [NepBbin N BTOpon anddepeHumnansi.

3ameHa nepemMeHHbIX B YaCTHbIX NPOU3BOAHbLIX MEPBOro
N BTOPOro nopsigka. AkobmaH. dopmynmpoBka Teopem
06 06paTHON U HESABHOW (DYHKLIMSIX.
OundbdepeHunpoBaHne PyHKLNUN MHOMMX NEPEMEHHBbIX,
3a[laHHbIX HEAABHO U napameTpudecku. dopmyna
Tennopa onsa PyHKUNN MHOTUX NEPEMEHHBbIX.

2.11. | Okctpemym | Heobxoammoe ycnosue akcTpemyma. [loctatodHoe
bl PyHKUUM | ycnoBue abCcontoTHOro aKCTpemMyma ans yHKUMN OByX
MHOINX N MHOrMX nepemMeHHbIX. Kputepun Cunbeectpa.




nepeMeHHbl | YCrnoBHbIM akcTpemyM. PyHKumA JlarpaHxa.
X.

2.12. | KpatHble [BonHon nHTerpan. lNepexo oT ABOMHOINO MHTErpana K

WHTerpanbl. | NOBTOPHbLIM UHTErpanam. 3ameHa nepemMeHHbIX B
ABOVHOM mnHTerpane. O6bEM NPOCTPaAHCTBEHHbIX
obbektoB. OnpegeneHne TponHoro nHTerpana. lNepexoa
OT TPOMHOrO MHTEerpana K noBTOPHbIM UHTEerpasnam.
3ameHa nepemMeHHbIX. f[eomeTpuyeckmne n bmsnyeckmne
NPUITOXEHNSA KPaTHbBIX MHTErparnos.

2.13. | KpmBonuHen | KpuBonuHenHble nHterpansl 1 n 2 poga. Ceoncrtea
Hble KPMBONUHENHbIX nHTerpanos 1 1 2 poga. dopmyna
WHTerpanbl. | [pyHa. BeluncneHue nnowaan ¢ noMoLbio opMyIibl

puHa. YcnoBusa HE3aBUCUMOCTU KPUBOSTMHENHOTO
WHTEerpana 2 poga ot nyTu UHTErPUPOBaHWS.

2.14. | Yucnosble CxogumocTb Yncnooro psga. Heobxogmmoe ycrnosue

psabl. cxogmmocTn, kputepun Kowwn. NpuaHakm cpaBHEHUS K
WMHTEerpanbHbIN NPU3HaK cxoaMMocTwn. MpusHakm
[Nanambepa n Kowwmn cxoanmMmocTn Y1CroBbIX psSiAoB.
3Hakouvepeaytowmecs pagpl. MNMpusHak JlenbHuua.
ABCONIOTHO M YCNOBHO cxoadlumecs psabl. Teopema
Pumana. MpusHakn Oupuxne n Abens cxoanmocTtu
YUCIOBbIX PAOOB.

2.15. | dyHkumoHan | [NoTo4eyHasa n paBHOMepHas CXoAUMOCTb
bHblE U PYHKUMOHArbHbIX NocnefoBaTeNbHOCTEN N PSAOB.
cTeneHHble | AnddepeHumpoBaHne n MHTErpupoBaHue pPsaoB.
psabl. CTteneHHble pagbl. llemma Abens. Paguyc n obnactb

cxoammocTn. AHanutudeckne yHkumMn. Pagbl ¢
KOMMNEeKCHbIMU KoadhbpmumeHTamn. Beisog dpopmynesl
Qunepa.

2.16. | WnTerpanbl, | Beluncnenue nHterpana lNyaccoHa. Namma n 6eta
3aBucawme | pyHKUnmn dunepa. QudpdepeHumpoBaHne HTerpanos,
oT 3aBuUcCALLMX OT NapameTpa. BeluncneHvne nHterpana
napametpa. | Aupuxne.

2.17. | Pagbl ®ypbe | OpToroHanbHble TPUIOHOMETPUYECKME CUCTEMBI.

n KoadhpuumneHTbl dypbe. Paabl dypbe no cnuHycam u

npeobpas3oB | KocuHycaMm. Psg ®ypbe B KoMnnekcHon goopme. Agpo
aHue ®ypbe. | Aupuxne. Ycnosua Oupuxne v nHn cXxogMmMocTy psgos

dypbe. OnddepeHumnpyemocTtb psgoB dypbe u
CKOPOCTb YObIBaHWS k03 puumeHToB. O606LEHHbIE
pagbl Pypbe. HepaBeHcTBO beccens, paBeHCTBO
Mapceans. UHTerpan ®ypbe. NMpeobpasoBaHne Pypbe.
CsowncTtea npeobpasoBaHna Pypbe.




13.2. Tembl (pasaensbl) AMCUMNIIVHBI U BUAObI 3aHATUN:

Buabl 3aHsTMI (YacoB)
Ne HanmeHoBaHue Tembl n a6 CamocTosaT
n/n (pasgena) ancunnnHLI JTekunn pakTAt | 11abopar |- o iaq Bcero
eckue OpHble
paboTa
1. | YncnoBble MHOXECTBA. 5 5 0 9 19
2. | [Npegen nocnegoBaTenbHOCTY. 5 5 0 9 19
3 [Mpeaen oyHKUMN. 6 6 0 9 21
HenpepbIBHOCTb OYHKUMMK B
4. | Touke. TeopeMbl O PYHKUUNAX 6 6 0 9 21
HenpepbIBHbIX HA OTpes3kKe.
5 OunddepeHumnansHoe 6 6 0 9 21
ncyncreHue.
Teopembl 0
6. | auddepeHUNpyeMbIX 6 6 0 9 21
YHKUMSX.
7. | HeonpegenéHHble nHTerpansi. 6 6 0 9 21
8. | OnpegenéHHble nHTErpansl. 6 6 0 9 21
9. I'eomeTpl_/_MeCKme NPUNOXeHNs 6 6 0 9 o1
onpeaenéHHoro nHTerpana.
10. | ®YHKUMM MHOTMX NEPEMEHHbIX. 6 6 0 9 21
1. OKCTpeEMyMbl (PYHKLNIN MHOTUX 6 6 0 10 29
NepeEMEHHbIX.
12. | KpaTHble nHTerpansi. 6 6 0 10 22
13. | KpuBonuHerHble nHTerparsbol. 6 6 0 10 22
14. | Yucnosble pagbl. 6 6 0 10 22
15. ®PyHKUMOHANbHbIE U CTENEHHbIE 6 6 0 10 29
pagbl.
16. WHTerpansl, 3aBucsaLme ot 6 6 0 10 29
napameTpa.
17, | PARel Oypbe u 6 6 0 10 22
npeobpasoBaHne Pypbe.
Wtoro: 100 100 0 160 360

14. MeToanyeckue ykasaHus Ans ooy4arLmxcs no 0CBOEHNIO ANCLUNIIUHbBI.

PaboTa Cc KOHCNeKTaMu NeKUnn, YTeHme nutepaTtypbl N0 NpeameTy; pelleHne 3agad no
Kypcy B Te4deHne cemecTpa.
CamocTosaTenbHas paboTta CTygeHTOB B TeYEHME CeMEeCTpa BKNOYaeT cneayouime
dopmbl paboTbl M BUAbI KOHTPOS:
e M0AroTOBKA K MPAKTUYECKMM 3aHATUAM;
npv MOArOTOBKE K MPAKTUYECKUM 3aHATUSIM Heobxoaumo npopaboTaTb TeopeTuveckme
BOMPOCHI 3aHATMS C WUCMNONb30OBaHMEM MaTepuana nekuMmi U pekoMeHayemMou nutepartypbl,
noapobHO pasobpaTb NpUMeEpbl pelleHns 3agad, pasobpaHHbIX Ha NeKuusix, BbINOSHUTb
AOMalLHMe 3a4aHus No AaHHOW TEME;
e M0AroTOBKA K KOJTOKBUYMY MO NEKLUMOHHOMY KYPCY;
npyv MOArOTOBKE K KOMMOKBMYMY MO NEKLUMOHHOMY Kypcy Heobxoammo npopaboTtaTb
TeopeTudeckne BOMNPOCbI [AHHOMO MOAYNA C UCMNOMb30BaHMEM MaTepuana nekuun wu
pekoMeHayeMon nuTepaTtypbl, NoapobHO pasobpaTb npuMMmepbl, pa3obpaHHble Ha NeKUMsiX,
BbINOSTHUTb AOMALUHWE 3a4aHNS MO 4aHHOMY MOAYIHO;




lMokasaTenem ycnewHon Tekywen paboTbl CTyAeHTa SBNSETCA exeHeaerbHoe
BbINOSIHEHWE  3aaHuMM  Ha  MNpakKTUYecknx  3aHATuaAx.  MeToguyeckoe — obecnedeHne
CaMOCTOATENBHOW paboTbl CTYAEHTOB NO KypCy BKIHOYAET:
o KoHcnekT nekuuu;
e OcHoBHylO NuTEpPaTypy;

o [lononHutenbHyl NuTepatypy.
15. lMepeyeHb OCHOBHOW U [OONONHUTENbLHOM JNUTEpaTypbl, PECYpPCOB MHTEPHET,
HeooGXxoAuMbIX AN OCBOEHUS AUCLUNIIUHBI (Criucok umepamypbl 0pOPMIISEMCS 8 COOM8ememeuu

¢ mpebosarusimu FOCT u ucrionb3yemcsi obwasi ckeosHasi Hymepauyusi 0r1s1 ecex 8U008 UCMOYHUKO8)

a) oCHOBHas nutepaTtypa:

Ne n/n NcTouyHMK

Tep-Kpukopos A.M. Kypc matemaTtuyeckoro aHanmsa / A.M. Tep-Kpukopos. - M.:
1 BuHowm. JlabopaTopus 3HaHun, 2012. — 678 c. (BBC «JIAHb»
http://e.lanbook.com/books/element.php?pl1_id=4398 )

Mpotacos KO.M. MatemaTtuyecku aHanus / FO.M. MNpoTtacos. — M.: ®JINHTA, 2012.
2 — 164 c. (BBC «YHuBepcuteTckasa bubnuoteka online»
http://biblioclub.ru/index.php?page=book&id=115118)

NeBopksH 3.A. MatemaTtuka. Matematunyeckmn aHanua. Y4yebHo-MeToamn4eckum
komnnekc / 3.A. 'eBopkaH; ManaxoB A. H. — Mockea: EBpasninckumn oTkpbITbIN

3 NMHCTUTYT, 2010. — 343 c. (OBC «JIAHb»
http://biblioclub.ru/index.php?page=book&id=93168 )
MonbkuHa E.A. CO0OpHMK 3aaaHui NO BbICLEN MaTemMaTuke ¢ obpasuammn peLLueHnin
4 (maTematnyeckun aHanus) / E.A. MNonbkuHa; CtakyH H. C. — Mocksa: MIT'Y;

M3paTenbctBo «lMpomeTen», 2013. — 200 c. (BBC «YHuBepcutetckasa bubnuoTeka
online» http://biblioclub.ru/index.php? page=book&id=240475)

0) gononHuTenbHasa nuTepartypa:

Ne n/n NcTouyHMK

Kyapsisues J1.[1. KpaTknin Kypc MatemaTnyeckoro aHanusa: [ydebHuk anga cTygeHToB
By3oB] / J1.4. Kygpsisues. — M.: dusmatnut, 2005. — ISBN 59221-0183-8.T. 1:
OunddepeHumnanbHoe n MHTerpansHoOe NCYNUCNEHNA PYHKLMIA OOHON NEePeMEHHOMN.
Pagobl .— WM3a. 3-e, nepepab. — 2005 .— 399 c.

C6opHuk 3agay no Beiclen matematmke. C KOHTPOnbHbIMK paboTtamu: 1 kypc: / K.H.
JlyHry [v gp.] .— 7-e n3g. — M. : Ampuc npecc, 2008 .— 574 c.

C6opHuk 3agay no Beiclien matematuke. C KOHTPOnbHbIMK paboTamu: 2 kypc / K.H.
3 JlyHry [n gp.]; noa pea. C.H. ®eanHa. — 6-e nsg. — M. : Anpuc npecc, 2007 .— 589

C.
nbuH B.A. OcHoBbl MaTemaTuyeckoro aHanuaa / B.A. nbuH, 3.1 MNo3Hak. — M.:
4 ®dusmatnut, 2005. — (Kypc BbiCLIEN MaTeMaTUKMU U MaTeMaTU4eCcKon punankm / nog

pead. A.H. TuxoHosa [v gp.] ; Bein. 1) .M. 1 .— W13pa. 7-e, ctep. — 2005. — 646 c.

NnbuH B.A. OcHoBbl maTemaTuyeckoro aHanmaa / B.A. nbuH, 3.1 INo3Hak. — M.:
5 ®dusmatnut, 2005. — (Kypc BbiCLIEN MaTEMATUKM U MaTeEMaTUYECKON Pn3nKK / nog
ped. A.H. TuxoHosa [v gp.] ; Bein. 2) .M. 2 .— U13pa. 5-e, ctep. — 2006. — 464 c.

B) MH(OOPMaALMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHble pecypchbl (OduLManbHbie pecypcol
NHTEpHeT)™:

Ne n/n Pecypc

1 www.lib.vsu.ru — 3HB BI'Y

http.//e.lanbook/com/ - OBC «JlaHb»

3 http.//www.book.ru/ - 36C «Book.ru»




16. lMepeyeHb y4yeOHO-meTOOMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM pPaboThbl
(y4ebHo-Memoduyeckue pekoMeHdayuu, rocobusi, 3adaqyHuKku, MemodoudyecKue yKa3aHusi MO 8bIMOMTHeHUIO
npakmu4eckux (KOHmMposibHbIx) pabom u dp.)

Kypc gmucumnnmHbl NOCTPOEH TakuMm 06pa3om, YTobbl MO3BONUTL CTYAEHTaM MakCMManbHO
NposiIBUTb CNOCOBHOCTbL K caMocCTosTENbHOM paboTe. [nsa ycnewHom caMoCTosaTeNbHON paboTbl
npegnonaraeTcsl TECHbI KOHTAKT C NnpenofaBaTenem.

N3yyeHne gucumnnuHel cnegyeTt HaunHaTh ¢ NpopaboTku HacToswen paboyen
nporpaMmmbl, ocoboe BHUMaHWE yaensasa uensm u 3agadam, CTpPYKType 1 CoaepkaHuio Kypca.

CtygeHTaMm pekomeHayeTcs nonyy4ntb B Gubnunoteke y4ebHyto nutepaTtypy no
ancumnnuHe, Heobxoanmyto Ans adekTUBHON paboThl HA BCEX BUAAX ayaUTOPHbIX 3aHATUN, a
TaKke Ansi CamoCToATENbHOM paboThl NO U3yHEHUIO ANCLUMNITUHDI.

CBoeBpeEMEHHOE N Ka4YeCTBEHHOE BbINOSIHEHNE CaMOCTOATENbHON paboThl 6asnpyeTca Ha
coBnNoaeHNN HACTOALLMX PEKOMEHOALMI U N3YHEHNN PEKOMEHAOBaHHOM nuTepaTypbl. CTyaeHT
MOXeT OOMOMHUTb CMIUCOK UCMNOJSIb30BAHHOWN NUTEpaTypbl COBPEMEHHBIMU UCTOYHUKAMU, HE
npeacTaBfeHHbIMU B CMIMCKE PEKOMEHAOBAHHOW NUTEPATYpPhbl, U B AaNbHENLLEM UCMNONb30BaTb
COBCTBEHHLIE MNOArOTOBSIEHHbIE YY4EeOHbIE MaTepuansl.

YcnelwHoe 0CBOEHME Kypca npeanonaraet akTMBHOe, TBOPYECKOE y4acTne CTyaeHTa
nyTeM niaHoOMepHoKn, NoBceaHEBHON paboThbl.

17. UHdopmaLmnOHHbIEe TeXHONOrMn, UCNonb3yemMble ANA peanusauum yyeoHon
ANCLUUNIINHBI, BKIOYasa nporpaMmMHoe obecnevyeHne n HhopmaLMOHHO-CNpPaBOYHbIe
cucteMbl (Npy Heo6xoaAMMOCTH)

18. MaTepmnanbHoO-TeXHU4YECKOE obecneyeHme AUCLUNIINHDI:
(npu ucnonb3o08aHuUU nabopamopHoeo 060pydo8aHUSs yKa3bieamb MOJIHbIU NMepeyYeHb, npu 60bWOoM Koudecmee
0bopydosaHusi MOXHO 8biHecmu OaHHbIU pa3der 8 nNpuroxeHue K paboyel npozpamme)

JlekumoHHasa aygutopums.

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLEeNn N NPOMEXYTOYHOWN aTTecTaummn

HanmeHoBaHwne
Ne pasfena Komnere | VIHAVKaTOP(H OueHouYHble cpeacTea
n/n ONCLUUNSINHBI Humsa(n) Lgﬁﬁ;ﬁgﬁﬂm H PeA
(mogyns)
1. | Pasgensbl 1-17 OrlK-1.1 KoHTponbHble paboTbl
2. | Pasgenbl 1-17 Or1K-1 OrK-1.2 KoHTponbHbie paboThl
3. | Paspgensbl 1-17 OrliK-1.3 KoHTponbHble paboTbl
lMpomexyToyHasa aTTecTaumns [MepeyeHb BONpocoB
dopmMa KOHTPOMSA — 3K3aMeH, 3a4éT lNpakTnyeckoe 3agaHue




20. TunoBble OUEHOYHble cpeacTBa M MeToAMYECKUe MaTepuanbl, onpeaensioLwme
npoueaypbl OLueHUBaHUA

20.1 TeKywWMIN KOHTPOJb YCNeBaeMoOCTH

KoHTporb ycneBaemocTy no AMCLMUMNIIMHE OCYLLLECTBMSIETCS C NOMOLLbIO CreayoLmX
OLEHOYHbIX CPEeACTB:

KoHTponbHble paboThl.
| cemecTp.
KoHTponbHas pabota Ne 1. BeegeHne B matematnyeckuin aHanms. 8 sagaHun.

KoHTponbHas pabota Ne 2. MNpenenbl n HENPepbIBHOCTb. 8 3agaHWN.
KoHTponbHas pabota Ne 3. NpounssogHasa n auddepeHuman. 8 3agaHun.
Il cemecTp.
KoHTponbHas pabota Ne 4. HeonpenenéHHbin n onpeaenénHbli nHterpan. 9 sagaHun.
KoHTponbHas pabota Ne 5. dyHKUMN HECKOMBbKMX NEPEMEHHbIX. 7 3afaHun.
KoHTponbHas pabota Ne 6. KpaTHble 1 KpMBOMMHEHbIE UHTErpanbl.6 3agaHni.
Il cemecTp
KoHTponbHas pabota Ne 7. Yucnosble 1 CTeNeHHble paabl. 7 3a4aHun.
KoHTponbHas pabota Ne 8. Pagbl ®ypbe. VIHTerpansl ¢ napameTpom. 5 3agaHui.

KoHTponbHble paboTbl NpOBOAATCA ayaUTOPHO UnNKn Ha nopTane moodle. Bpems, oTBeaeHHoe
Ha BbINOSIHEHME KOHTPONbHON paboThl, 2 akagemmyecknx vyaca. Npu BbINOTHEHNUM KOHTPOSbHOMN
paboTbl CTYAEHT HE MOXET MOSIb30BaTbCA CNPaBOYHbIMM MaTepuanamm B nobom smae.
[onycTnmMo ncnonb3oBaHWe NPOCTOro KasbKynsaropa.

3a kaxgoe 3agaHue B KOHTpOrbHOM paboTe cTyaeHT nony4vaet 1 6ann.

Bannbl HaumMcnaTCS Takke 3a BbINOMHEHWE JOMALLHEro 3aAaHns U noceLleHne NpPakTUYecKkmx
N NEKUMOHHbIX 3aHATUN.

MNonyyeHHble B Te4eHUn cemecTpa H6annbl NOACHNTLIBAIOTCH B KOHLE ceMecTpa AN KaXXaoro
CTyAEHTa 1 y4MTbIBaOTCS MPU BbICTaBNEHNM OLEHKM Ha dK3aMeHe unu anddepeHumpoBaHHOM
3avere.

20.2 NMpomexyToyHaa aTrectauus

ﬂpomemyTquaﬂ aTtrectauua no gmcumnimHe oCyLlecTBAeTCA C NOMOLbIO crneayowmnx
OLUEeHO4YHbIX CpeacCTB:

NEPEYEHbL BOMNMPOCOB AJTA ATTECTALINA

| cemecTp
1. MHoxecTtBa. BewectBeHHble yncna. CBoncTBa BeleCTBEHHbIX Yncen. Mogynb ymcna,
uenasi n gpobHasi yacTtu.
2.  Metog matemaTtmnyeckon nHaykunun. buHom HetoToHa. TpeyronbHuk Nackans.



10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.

25.
26.

27.

28.
29.
30.

31.

32.
33.
34.
35.
36.
37.

38.
39.
40.

OrpaHunyeHHble MHOXeCTBa. TOYHbIe BEPXHSAS N HUXHAA rpaHn. CBOMCTBO MOMHOTHI
MHOXeCTBa BeLeCTBEHHbIX YMCET.

Jlemma 06 oTAENMMOCTN MHOXECTB. JIEMMbI O CUCTEME BIOXEHHbLIX OTPE3KOB.
OTtobpaxeHus. BsanmHo ogHo3Ha4YHoe oTobpaxeHune. ObpaTHoe oTobpakeHue.
MowwHocTb MHOXecTBa. CYeTHble MHOXeCcTBa. HecHeTHOCTb MHOXeCTBa BeLeCTBEHHbIX
yucen.

KomnnekcHble Yynucna. Onepauuun Hag KOMMNIEKCHbIMU Ynucnamu. TpuroHoMeTpudeckas u
nokasaTtesibHble POPMbl KOMMEKCHOrO Ynucna.

Yucnosble nocnegosaTtensHocTw. MNpegen nocnegosateribHOCTU. beckoHeYHO Manble
nocrnenoBaTenbHOCTU N UX CBONCTBA. beckoHevHo 6onblune nocnenoBaTenbHOCTH.
ApudmeTnyeckne cesonctea npegena. lNpegernbHbIn Nnepexo B HepaBeHCTBaX.
MoHOTOHHbIE nocnefoBaTtenibHOCTU. TeopemMa Beneplutpacca.

Yucno "e".

NognocnegoBaTenbHOCTU. HacTuyHble npegensl. BepXHnn n HWXXHUA npegens
nocnegosaTenbHOCTU. Teopema bonbuaHo-Beneptpacca.

Kputepuin Kowwm cxogmmocTu nocrnegoBaTesibHOCTH.

OyHkuun. MNpegen pyHKUMN. DKBMBANEHTHOCTbL onpeaeneHun no Kowwm v no enHe.
ApudmeTnyeckne CBoOMCTBa Npeaenos, NpeaenbHbii Nepexos B HepaBeHCTBaXx).
3amevaTernbHble npeaensl.

OpHocTopoHHme npegenbl MOHOTOHHbIE PYyHKUMKW. [Tpeaen MOHOTOHHON GOYHKLIMN.
Kputepuin Kowm cywectsoBaHusa npegena gyHKUMN.

Knaccudmkaums 6eckoHevHO Mmarnbix 1 6eckoHe4YHO BonbLlumnx BeNnynH. O-cumBonuka.
HenpepbIBHOCTb (pyHKLMM B Touke. CBONCTBA HenpepbiBHbIX PYHKUUN. HenpepbiBHOCTb
CNOXHOW (PYyHKUMKN. DnemeHTapHble OyHKLNN.

Knaccudumkaumna Tovek paspbia. [pumepsi.

1 1 2-9 Teopembl Kown o pyHKUNAX, HEMPEPbIBHbLIX HA OTPE3Ke.

1 n 2-a Teopembl BenepLutpacca 0 pyHKUMAX, HENPEPbLIBHbLIX HA OTPe3Ke.

O6paTtHasa dyHkuna. Teopema 06 o6paTtHOM PYHKUUN OS5 MOHOTOHHOW HENPEPLIBHOM
YHKUMN.

PaBHOMepHasa HenpepbIBHOCTb (PyHKUuK. Teopema enHe-KaHTopa.

lMpounsBogHas pyHKUMK B ToUKe. [[eomMeTpudeckmin u msndeckmin cmolicn. lNpumepsbl.
lMpounsBogHas npoussedeHNa PyHKUUM Ha YMCINO, CyMMbl OYHKLMW, NPpOU3BeaeHUs U
YacTHOro.

OunddepeHuman dyHkumn. Ncnonb3oBaHne anddepeHunana ana npmbnmxeHHbIX
BblumcneHun. Ceasb auddepeHumpyeMocT n HenpepbiBHOCTU. [paBuna
anddepeHUnpoBaHnS.

MponasogHas cnoxHom yHkunn. NpomnssoagHas obpaTHON YHKLNN.

lMponsBogHble aNeMeHTapHbIX QPYHKLNNA.

MHBapuaHTHOCTb hopMbl nepeoro auddepeHunana. lNponssogHas pyHKLUMN, 3aaHHON
napamMmeTpu4ecku.

MpounssogHble 1 anddepeHumansl Boiclumnx nopsgkos. MNpasuno JlenbHuua. HapyweHne
WHBapPWaHTHOCTN hopMbl 2-ro anddepeHuymnana.

BoapactaHue n ybbiBaHne pyHKUMK B TOYKe. JlokanbHble akCcTpeMyMbl. Teopema depma.
Teopembl Ponsa v JlarpaHxa.

Teopema Kowun.

PackpbiTe HeonpegeneHHocTen. Npasuno Jlonutans.

dopmyna Tennopa ¢ octatovHbIM YnieHoM B doopme [leaHo.

dopmyna Tewnnopa ¢ octatoyHbIM YrieHoM B oopMme JlarpaHxa (6e3 gok-sa). dopmyna
Tennopa gns OCHOBHbIX OYHKLMN.

[ocTtaTo4Hble ycnosus akcTpemyma (1-e, 2-e n 3-e gocrt. ycn.)

Boinyknble dyHkumn. Tovkm nepermnba.

AcumnTtoTbl. iccnegoBaHue nosegeHNa (PyHKUUW C NOMOLLbIO MPOU3BOAHbIX.



Il cemecTp.

1. NepBoobpasHasa n HeonpeneneHHbin MHTerpan. CeoncTBa HeonpeaeneHHoro nHTerpana.
TabnuyHble nHTerpanbl. 3ameHa nepemMeHHbIX. VIHTerpyupoBaHue no 4actsm.

2. VIHTerpupoBaHue npoctenwmnx gpoben nepsoro, BTOPOro 1 TpeTbero TUMoB.

WHTerpupoBaHmne npoctenwmnx gpoben 4etsepToro Tuna. IHTerpypoBaHue

paunoHanbHbIX OYHKLUNA.

WHTerpupoBaHue HEKOTOPLIX MppaunoHanbHOCTEN. BUHOMUHaNbHLIE AnddepeHunansi.

WHTerpupoBaHue yHkumr R (sin X, cos X).

WHTerpnpoBaHme pyHKUNIN. cnonb3oBaHne oopMysT MOHMXKEHUSA CTENEHW.

OnpepeneHHbi nHTerpan. Npumepbl UHTErPUPYEMOUN U HENHTETPUPYEMON GDYHKLINN.

Heobxoaumoe ycrnosue MHTErpupyemMocCTHu.

8. BepxHue n HWxHMe cymmbl Japby. Nx ceorcTBa. Heobxoanmoe n JocTaTouHOe yCrnoBus
NHTErpupyemMocTMu.

9. Knaccbl HTerpnpyembix yHKLMUNA.

10. OCHOBHble CBONCTBA MHTErpMpyemMbIX (PYHKLNA 1 onNpeaeneHHoro nHrerpana.

11.CBoncTBa onpeerieHHoro NHTerparna, Bblpaxxaemble HepaBeHCTBaMu. VIHTerparnbHas
Teopema O cpegHeM.

12.OnpegeneHHbIn nHTerparn kak yHKums BepxHero npegena. opmyna HeloToHa-
Jlenbnuua.

13. KpmBble B NpOCTpaHCTBE U Ha NnockocTn. Cnpamnsiemsle Kpueble. [1niMHa KpUBOMW.

14. KBagpupyemble urypbl Ha nnockocTu. lNnowanb nnockon urypel. BeipaxxeHue
nnowaan KpBOIMHENHOW TpaneLunmn ¢ NOMOLLbIO onpeaenieHHOro uHTerpana.

15. DYHKUMN HECKONBbKMX NepeMeHHbIX. ['padnk dyHKLMM OBYX NEPEMEHHbIX. JIMHUK 1
NOBEPXHOCTN YPOBHSA. PaccTtosHne B npocTpaHcTBe Rn. OTKPLITHIN 1 3aMKHYTbIW Lap,
chepa. OkpeCTHOCTb TOYKM B NpocTpaHcTBe Rn. NpsiMoyronbHble U LWapoBbie
OKPECTHOCTM.

16.Y4acTHble npousBogHble. AnddepeHuman. Heobxoanmoe ycnosme
andpepeHumpyemoctn yHKuun. MNMprumep, NnokasbiBatoLwmii, 4To Heobxogmmoe
ycnosue anddepeHuUmMpyemMocTy He ABNAeTCA JOCTaTOYHbIM.

17.JocTaToyHOE ycrosue andgepeHLmpyeMocT QyHKLUN.

18. Teopema o guddepeHUnpyeMoCcTr CroXHON yHKUMKU. PopmMyna Ans BbIYUCHIEHNS
YaCTHbIX MPON3BOAHbIX CITOXHON (OYHKLMN.

19.NMponssogHasa no HanpaeneHuto. ['pagneHT.

20.YacTHble NPOU3BOAHbIE BbICLLMX MOPSAKOB. Teopema 0 paBeHCTBE CMeLLaHHbIX
nponssoHbIX. AnddepeHunansl BbICLLUMX MOPSAKOB.

21.HesaBHble pyHKUuK. Teopema 0 HeABHON (OYHKLIMN.

22.MaTtpuua Axkobun. AkobumaH. B3anMHoO oaHO3HaYHbIE OTODOpaXKeHuS.

23. OKCTPpEMYM (DYHKLIMM MHOTMX NepeMeHHbIX. Heobxoaumble ycnoBms akcTpemyma.
[ocTtaTo4yHble yCnoBusa akcTpemyma.

24.YCroBHbIV 3KCTpeMyM. [Mpsimon meTon OTbICKaHWS YCITIOBHOroO aKkcTpemyma. MeTopq
JTarpaHxa oTbICKaHUSA YCITIOBHOMO 3KCTpEMyMa.

W

RS

Il cemecTp

1. [iBonHOWM MHTerpan. Teopema o cBegeHUU OBOWNHOIO UHTEerpana K MOBTOPHOMY.
AO0ANTMBHOCTb ABOWHOrO MHTErpana no obnactu.

2. Mnowaab B KPUBOSIMHENHBIX KOOpAMHaTax. 3ameHa nepeMeHHbIX B IBOMHOM MHTerpane.
Mpoun3BogHas ABOMHOIo UHTErpana no obnactu. NpunoXxeHns ABOWMHOro MHTerpana.

3. TponHon uHTerpan. CeegeHne TPOMHOro MHTErpana K noBTOpHoMy. 3ameHa
NnepeMeHHbIX B TPOMHOM uHTerparne. NpunoxeHns TPOMHOro MHTerpana.

4. KpyuBonuHerHble MHTErpansl nepeoro poga. HatyparnbHbin napameTp kpuson. CBegeHve
KPMBOJSIMHEMNHOrO UHTErpana K onpeaeneHHoMy.

5. KpmBonnHenHble nHTerpanel BToporo poga. CBegeHue K onpeaenieHHoMy uHterpany.



6. Dopmyna [puHa.

7. YCNoBnsa HE3aBNUCMMOCTU KPMBOMMHENHOMO MHTErpana BTOporo poga ot nyTu.

8. [oHaTne nosepxHocTu. lNnowaab NOBEPXHOCTH.

9. [loBEPXHOCTHbIE UHTErpanbl nepBoro poaa. Popmynbl 45 BbIYUCIEHNA NOBEPXHOCTHbBIX
WMHTEerpanoB NepBoro poda Ang napameTpuyeckm N ABHO 3aJaHHbIX MOBEPXHOCTEN.

10. OOHOCTOPOHHUE N ABYCTOPOHHME NOBEPXHOCTU. [MOBEPXHOCTHbBIE MHTErPasibl BTOPOro
poga. dopmynbl ANA BbIMUCNEHUS NOBEPXHOCTHLIX MHTErpanoB BTOPOro poaa Ans
napamMmeTpu4eckmn n SBHO 3afaHHbIX MOBEPXHOCTEN.

11. ®opmyna OcTtporpaackoro. dopmyna Ctokca.

12. HecobcTBEHHbIE MHTErpanbl NePBOro 1 BToporo poaa. lNpumepsl. [MaBHoe 3Ha4YeHne
HecobOCTBEHHOro MHTerpana.

13. [pn3HaKm cXxogMMOCTN HECOBCTBEHHbIX MHTErPanos.

14. AGcontoTHas 1 yCrioBHas CXOAMMOCTb HECOBCTBEHHbIX MHTErpanoB. [pu3Haku
Oupuxne n Abens. Npumepbl aBCONKOTHO M YCNOBHO CXOAALLNXCA NHTErparos.

15. Yucnosble psagbl. CBONCTBa CxoAsaLmMXca paaoB. Heobxoanmoe ycnosme CXoaMMocTu
psga. [eomeTpuyeckas nporpeccud. FlapMoHMYeckuin psig,.

16. TeopemMa cpaBHeHUs AN NONOXUTENbHbIX PAAOB. Teopema cpaBHEHUS B NpeaenbHON
dopme. O600LLEHHBIN rapMoHnYecknii psabl. CneunanbHbIN NPU3HAK CpaBHEHMS.

17. MpwnsHaku Kowwn n Janambepa. NHTerpanbHbii npuaHak Kowwu.

18. Psiabl ¢ Nnpon3BonbHbIMK YrieHamMu. ABCONIDTHasA 1 yCroBHasi CXoanMocTb. MNMpumep
YCINOBHO cxoasuerocs psaga. Teopema o nepectaHoBKe YnieHOB abCoNOTHO CXOAALEro
psga. Teopema 0 nepecTtaHOBKE YIIEHOB YCIOBHO CXOAsLlerocs psga (reopema
PumaHna). 3HakouepeaytoLmecs psabl, npusHak JlenbHuua.

19. PyHKUMOHaNbHbIE psabl. [oToYyeyHas n paBHOMepHasa cxogumMmocTu. [NpusHak
Beuepwtpacca paBHOMepPHOW CXOOMMOCTU psiaa.

20. CBOMCTBa paBHOMEPHO CXOAALLMXCSA NocreoBaTesibHOCTEN N PSLOB -.

21. CteneHHble psabl. IHTepBan u pagnyc cxoanMocTu. [loyneHHoe NHTErpnupoBaHmne u
anddepeHUMpoBaHne CTeNeHHbIX pAaoB.

22. PasnoxeHune yHKUMN B CTENEHHOM pag. PasnoxeHna OCHOBHbIX 3rieMeHTapHbIX
dYHKLUMNA.

23. [Nepuogunydeckune gyHkumn. OCHoBHasA TpUroHoMeTpuyeckasa cuctema. Pag dypee no
OCHOBHOW TPUrOHOMETPUYECKON CUCTEME.

24. CpeaHee kBagpaTuUyHoe oTKIoHeHne. CBOMCTBO YaCTUYHbIX CyMM psiga dypbe.
HepaseHcTBO beccens.

25. KomnnekcHasa popma TpuroHomeTpumyeckoro psaa dypoe.

26. TeopeMbl 0 CXOOUMOCTU 1 paBHOMEPHOM cXoaAnMocTu paga dypbe.

27. NHTerpan ®dypbe kak npeaensHasa popma psga Pypee. MNpeobpasoBaHne Pypoe.

OnuncaHne TeXHONOrMM NPoOBEAEHUS

OK3aMeH NpoBOANTCS MO pacnucaHno 9K3aMeHaUUOHHOM Ceccumn ayanTopHO Unn Ha
noptane moodle. k3ameHaLMoHHasa paboTa coaepxuT 6 Bonpocos. OTBET CTyAeHT
npegocrasnseT B NTMCbMeHHOM Buae. Ha nogrotoBky oTBeTa otBoauTcs oT 1 yac 20 muH go 1
yac. 40 muH. Bpemsi, oTBeAeHHOE Ha 3K3aMeH, coobLuaeTcs A0 Havana sKk3ameHa.
lMpenogaBaTenb MOXET Ha3HauYUTb AN CTyAeHTa ONONHUTeNnbHoe cobecegoBaHue no
pesynbTatam NMCbMeHHON paboTbl, HA KOTOPOM MOXET 3a4aBaTb BOMNPOCHI UK 3a4a4vm no
nporpamme Kypca.

3ayeT NpPoBOAMTCS B KOHLIE CEMECTPA B NMMCbMEHHOM BUAE MO PacnMCaHuIo 3aHATUN.
Bo3moHO pacnpeneneHve 3a4yeTa Ha HECKOIbKO YacTel B TeYeHUN cemecTpa.
MpenogaBaTenb MOXET HAa3HaYUTb AN CTyAeHTa AoNoNHUTEeNbHoe cobecegoBaHue No



pesynbTaTtam NMCbMEHHOW paboTbl, Ha KOTOPOM MOXET 3afaBaTb BOMPOCH! UMW 3a4aym Mo
nporpamme Kypca.

[ns oueHuBaHWsi pe3ynbTaToB 0OyYeHWUs Ha 3k3amMeHe/3adeTe MUCMOoNb3YHTCHA creaylolimne
nokasaTenu:

1) 3HaHMe OCHOBHbIX NOHATUI MaTeMaTUYECKOro aHanuMsa n ero MeTooB, KOTopble
NCNonNb3ylTCA ANS NOCTPOEHUA MOAESEN N KOHCTPYMPOBAHUS anropuTMOB PeLLEHNS
NnpakTU4eCcKnx 3agay;

2) 3HaHWe NOCTaHOBKM KNnacCU4eCcKnx 3agavy;

3) 3HaHWe meTo0B POPMYNMPOBKM N JoKa3aTeNnbCTBa MaTeMaTUYECKUX YTBEPXKOEHUN;

4) yMeHue NpMMeHsaTb METOAbI MaTEMATUYECKOrO aHanm3a s peleHns 3agad B
npodeccnoHanbHOW AeATEeNbHOCTY;

5) ymMeHne NnpuMeHATb annapat MaTeMaTU4eCcKoro aHanmsa ansi AokasaTenbCTBa YyTBEPXKAEHUI
n Teopewm;

6) BnageHne HaBblkaMn KBanuduumMpoBaHHOro Belbopa u agantaumm CyLLECTBYOLLNX METOLOB
AnNs peweHns pasnnyHblX NPakTUYECKMUX 3a4au;

7) BNageHne HaBblkaMn UCMONb30BaHNA METOAOB PELLEHNS KnacCU4eCcKknx 3agay

MaTeMaTun4eCckoro aHanumaa ana peweHmnsa pasnnyHbliX eCTeCTBEHHOHAY4YHbIX 3aad.

OueHka Kputepum oueHoK

[MonHoe 3HaHWe TeopeTUYecKoro Kypca, yMeHue peluaTb 3agayu,
BXOAsLUMe B NporpaMmMy nepBoro cemectpa. [onHoe BbiNonHeHWe
y4eBHON Harpy3km B Te4eHUn ceMmecTpa (nocelleHune

OT1nnyHo o .
NPaKTUYECKNX 3aHATUI N NIEKUUI, BbINONTHEHNE OOMALLHNX
3agaHune, BbINONTHEHME KOHTPOSIbHbLIX paboT HE MeHee, YeM Ha
80%.)
Xopollee 3HaHMe TeopPeTUYEeCKOoro Kypca, BO3MOXHbl HEKOTOpPbIE
XopoLuo HeJouYeTbl, YMEeHMe peLlaTb 3agaym no onbLuen 4acTun Kypc.

BbinonHeHne yyebHOM Harpy3ku B Te4EHUM CEMECTpa He MeHee,
4YeMm Ha 60 %

3HaHMe OCHOBHbIX MOMEHTOB TeOpeTUYecKoro Kypca (popmyn,
YpoBneTBOpUTESbHO TeopeM), yMeHue peLlaTb NnpocTenLme 3agadm no Kypcey.
BbinonHeHve y4ebHon Harpy3ku He meHee, Yem Ha 40%.

OTcyTCcTBME 3HAHWSI OCHOBHBIX MOMEHTOB TEOPETUYECKOIO Kypca 1
HeynoBneTBopuTENbHO OTCYTCTBME NPaKTUYECKMX HaBbLIKOB. BbinonHeHne yyebHowm
Harpys3kn meHee, 4em Ha 40 %.

20.3 TunoBble KOHTPONbHbIE 3aAaHUS.

KoHTponbHO-n3mMmeputenbHbin matepuan Ne 1.

1. PewnTb HepaBeHctBo 12X~ I<I3x+ 1

2. ,D,OKa3aTb C noMouwbd MeToga mMaTemMaTun4yeckon MHOYKUNAN paBeHCTBO
n
Y (2k- 1= 2n(arP-1)
= 3 _

3. Bbluucnutb @+t (11+2i) )
Z+(i+1)z,=1+4i

{3—i z—2z=i—-3
4. PelunTb crctemy )7 22




1
xX+2

5. Hantn pyHkummn Flgx)  g(f(x) , ecnu f (0= (x+ 15 , e

T
y= 2003(x 4)+3 |

R
7. Hantn koacpcpmumeHT npu X~ B BblpaxxeHUu X7 .

6. MocTponTb rpadomk PyHKLMN

KoHTponbHO-n3mMeputenbHbin matepuan Ne 2.

1 0
2
1. Bolucrmte 9 . d°F ecrm fYF ¥V

y23_¢+xya_¢= X¢
2. [lokasaTb, yto 9% ~9Y ecrin $OGYF yf(¥=-y?)

(x+y)o 2= (x- y)92=0 s 72
3. CpoenaTb 3aMeHy NepeMeHHbIX B YypaBHEHUM Yy ecrm U510 ,
= Y
v arctgx

of
4. Haintn %9 Brouke M | ecrm FOCYFXSN(+2y)  M(1;-1) q=(1,2)
HaiiTv nepBble YacTHbIE NPOU3BOAHBLIE HESIBHO 3adaHHOM dyHKumn Z= Z(X, Y)

Iﬁ(x— y—2)=2x- y-z

20.4 TecTOBbIE 3ag4aHuA

Tekywasn atrectaumsa Ne 1

1. Teopema cpaBHeHUs NS NOSIOXUTESNbHBIX PAAoB. Teopema cpaBHEHUS B rnpeaesibHoN
dopme. O606LLEeHHBIN rapMOHMYecknin paabl. CneunanbHbl NPU3HAK CPaBHEHWS.
2. MpwusHakm Kowwn n Janambepa. MHTerpanbHbii npuaHak Kowwu.

Tekywasa atrectaumsa Ne 2

1. KpmBble B nNpoCcTpaHCTBE U Ha NNockocTn. Cnpsamnsiemsble Kpueble. [1niMHa KpUBOMW.
2. Ksagpupyemble durypbl Ha nnockocTu. lNnowanb nrockon purypbl. BelpaxeHue
nnowaan KpBOIMHENHOW TpaneLnn ¢ NOMOLLbIO onpeaeneHHOro nHTerpana.
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