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1.OBbEM JIMCUMILIMHE]

BCETo: 26 3a4eTHEIX equumy (936 axanemuuecknx Yaca)
O4Hast opma obyyenus

Ha Bcro
paboTEI AMCUHIITHHY

E T S N B
e B0 @ o
3aHATHS

16

CamocrosrenbHag 5 72 180 144 120
pabora, Bcero Yacos, B
TOM YHCTe
““ 18 | 18 |18
[Toaroroska k
JK3aMe
Hpyrue Buan 336 27 135 75
CaMOCTOATENbHOH
PabOTHI
arrecrauuu
O61mast TpynoemKocts 936 180 288 252 216
JUCLUILIMHBI

Bun yye6Hoii




2.MECTO AUCHUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOI
MMPOI'PAMMBI

Jluciumnnuua «Matremarnaeckuii AHAIM3» OTHOCUTCH K o0s3aTenbHOM yacTy
AMCIHMIIIHE  Broka 1. Jlormyecku H  comepkarenpHO - METOIMYecKu
«Marematuuecknii  anamy B3aMMOCBsA3aH ¢ apyrumum IPOGECCHOHATBHBIMY
AUCLIHIUTUHAMY.  anre6poii, reoMetpuett, Tteopueit GyHKIMA  koMmIekcHO
NEpEMCHHOM, 1 deperumans Hpmu YPAaBHEHHAMHM, Teopueii BEPOATHOCTEH,
MCICHHBIME  MeTOaMH, Y4YeOHOH u NPOU3BOICTBEHHOI NPaKTHKAMHU, SBIAICH
Gasoit ;s MHOrHX 13 HHX, UCHOJB3Y4 MOHSTHS H METOABI HEKOTOPBIX U3 HIX,

OcBoenue «Maremarigeckoro anammzay AO/DKHO OITUpaThCs Ha NIPOYHYIO
0asy 3Haumii, ymenmii u HaBbIKOB, IPHOGPETEHHBIX CTYAGHTaMH IKONBHOM Kypce
MareMaTHKu BooGiiie i B Kypce «Anre6pa 1 nauana ananuzay B Y4CTHOCTH

Huctmnmna «Maremaruueckuit anausy TIPEIIICCTBYET M3yIEHMIO TeOpun
yskumit  kommiekcHoro TIEPEMEHHOT O, $yuKIonaNEHOrO aHanu3a,
Auddepertmans Hurx YPaBHEHHH, YUCHCHHEIX METONOB, Teopuu BEPOATHOCTEIA,
H03TOMY riy60Koe U npounoe YCBOCHHE €ro MeTomos crnocoGeTByer yCHEemHoMy

YCBOCHHIO 3THX HUCLHMIUIMH A )’CHCIIIHOMY HPOXO0XKAECHUIO IIPaKTHK.

3.ILIAHUPYEMBIE PE3YJIbTATHI OBYYEHUS

Hensto oceoenmus  mucrymmmm «Maremaruueckuii  anammzy ABJISIETCS
nony4eHne  ¢GyHnameHTasbHOro MareMaTtuyeckoro o6GpaszoBaHus u MOy YeHUs
(GyHmamenTansuoro 00pasoBanus  BooGue, CIIOCOOCTBYIOIIEro  pasBHTHIO
JIMYHOCTH,  MOArOTOBKE KBATH(GULUPOBAKLOrO MareMarika,  CHoco6HOro
TPVMEHHTb 3HAHUS U3 MATEeMaTHYECKOTO aHAIM3a B PA3IIMYHBIX 06NIacTAX HAyKu
€€ NMPUIOKEHHUI

3afayamu 0CBOSHHS AUCHUILTHHD! «MarteMatHueck il aHa T3y ABAAIOTCA:

~OCBOCHHE OCHOBHBIX HOHSTHIA I ;X CBOICTB;



-OBJIaficHHE (I)YHIIH.MBHT AJIbHBIMH HNOHATUAMHA MareMaru4yeckoro aHallki3a,

CBOMCTBaMu TIOHSTHIA, OCHOBHBIMH HCYUCTIEHUAMU 00bEKTOB MareMaTu4eckoro

obnacreii MaTeMaTHKH,
-(hopmupoBanme HaBBIKOB  NpHMEHEHMs MaTeMaTHIeCKOr0  aHamm3g JUTSE
HCCIIC/I0BAHNA B PA3THYHBIX obnacrax MaTeMaTHKH, (pHU3uKn, XUMHH, OHoI0rHH;
-(opmupoBanue YMEHUS BEIAEIATH KOHKpETHOe MareMarHueckoe conepxanue B

TPHKIIaHBIX 3a1a9aX y4eOHOMH 1 npodeccronansHok ACATENbHOCTH,

Komnerennun, bopmupyemnie B Pe3y/IbTaTe OCBOCHHA AUCHHMAAHLI:

- Cmocoben  nmpumensTs bynnamenramsupie SHAHHS, NONYYEHHBIE B 06IacTH
MaTeMaTHueckux u (amm)  ecrectBenHbIX Hayk, W wucnomszoBats wux g
pOeCCHOHANBHOI AcsrensHoctr (OI1K-1).

B pesymsrare H3YYUEHHS TUCLIUTLUTHHE o0yvaronmiicss 1omken:
-3HaTh OCHOBHbBIE MOHATHS MAaTeMaTHYECKOro aHaimsa, ux CBOWCTBA, B3aUMOCBS3H
MEXAY HUMH U B3aHMOCBS3H ¢ APYruMu MaTeMaTHYe CkUME AACLHUITTHHAMU

(OIIK-1);
-3HaTh MeTOmBI JOKa3aTenbCTRa YTBEPXKACHUA MaTeMaruyeckoro anamsa .

JIOTMMECKHE  CBS3H  Mexy PAa3MYHBIMH  pasjenamu MaTeMaTHIeCKOro
anamasza(OI1K-1);

-3HaTb METOIBI MaTeMaTHYeckoro H 2JIFOPUTMHYECKOr0 MOAENHpOBaHS Juist
BBIXONA B AYrUe MATEMATHYECKME JMCLIUILIMHBL 1 uX npunoxenus (OIK-1);
-YMeTh pemars TIPaKTHKO-OPUEHTHPOBAHHBIE 33]a9M HA OCHOBE HCTIOIb30BaHus
6a30BbIX 3HAHWIT MaTeMaTHYECKOro aHamsa u ero Meronos (OIK-1);

-¥YMeTb nocrpouts MAaTEMaTHYECKYI0 MOJIE]h HEMATEMATHYECKO 3amaqu (OI1K-1);
- Bnagers cnocoGHOCTEIO CTPOMTH (hopMaTEHbIe MOZienH, BbIOMpaTs M PUMEHSTH
COOTBETCTBYIOIIHE HM METObI MATEMAaTHIECKOr0 aHaNM3a I pelreHus 340249 u

HHTEPIPETUPOBATH pesynsTarthl (OITK-1 ):



4. CONEPYKAHUE IUCIAILIHHE]L

4.1. Y'leﬁno-Temaaneclcm‘i JIaH

KomugectBo yacos
KOHTAKTHOH paboTkI ¢
MpernoaaBsaregem

Jlexpmn | TIpakTideckue
3aHATHS

o Temeop gy —
L e S N T B
Moowsmoms gywawn |10 55—

Ipumenenne

Haumenopanme pasaena,
TEMBI

HHTErpail (MeTopI
HHTCTPUAPOBAHUS
Onpenenennprit UHTETpa,
€ro CBOWHCTBA u
BBIYKCIEHUE

UCYHCNIeHHE (yHKIMi
HECKOJIbKUX MEPEMEHHBIX
HHrerpanshoe

UCYHCIIeHHE (pyHKIuiT

HHTETPAJIbI U HHTErPaIbL,
34BHCAIIHE OT mapameTpa
Psner Oypre




4.2. Conep:xanue JCKIHOHHBIX 3aHATHI]

Haumenosanue
pasziena, Temsr

Hanmenopanue u CONEPIKAHME JIEK LK TpynoemkocTs, uac

lpenen pyrxupu

MHO)KCCTBO QeﬁCTBHTCJIbe[X THCEJNI: paLMOHANbHbIE

4YHCna,  HeobxomuMocTh PacuiupeHus  MHOXeCTRa
PAUHOHANBHBIX  uncen, HPPALMOHAIbHBIE  umCsia,
usobpaxenne AEHCTBHTENbHBIX Ypces 6eckoHeunbiMu
ACCATHUHBIME  1pobsamu, AKCHOMATHKA  MHOXECTBa
JeHCTBHTENBHBIX YHcen.
Orpanuuennele  u_ peo AHHYEHHBIE _ YHC/IOBbIe
MHOKECTBA:  OrpaHHY€HHOCTD MHOKeECTBA  CBepxy,
CHU3Y, OrpaHH4YeHHOCTS, HEOrpaHUYeHHOCTb, TPaHMIbI
MHOXECTB, OKPECTHOCTH TOUEK, poMe: KH.

Monyne _peiicrBurensioro YHCNIA M ero ceoiicTsa:
MOHATHE Moays JeACTBUTEILHOrO qHCTa,
FEOMETPHYECKHIT CMBICIT, CBolicTBa MOZys
ACHCTBHTENLHOTO YHCIA; PaceTOsHMe MEXIY TOYKaMH
Ha npsMoii.
eHCTBUTENIbHAS HKIIHs EHCTBUTENLHON
NEPEMEHHO}: HOHSTHE COOTBETCTBHS Mexzy
MHROXKECTBaMK,  oTOGpareHHe MHOXECTB, (yHkums,
qucnosas  dynxuus, NeHCTBUTENbHAS dyHkMs
nelCcTBUTe b O TIEpEMEHHOM; obnacTs onpesieneHus,
MHOXECTBO 3HaueHHil, crnocoGe: 3a]1aHUs, CyXKeHHe
QYHKUMH, koMnosuums byukimii, 06patnas d HKLUsL.
Knaccutuxauus HKUHE 10 ananutmuecknm
BRIDKEHHAM W__CBOICTBAM: mesbie paLoHaNbHEIE,
IpoGHO-  pauHOHANbHbIE byHKIMY, HpPPaLHOHAbHBIE
byHKLHH, anrebpanyeckue, TPaHCUEHAEHTHbIE
byHKIHM; MOHOTOHHEIE, OrpaHHYeHHbIe, uYeTHble u
HEUYETHbIE (YHKLHH, nepHonuueckie b HKLHH,
Hocnenoarensrocty u ux croticrsa: norsie
TIOCNIEIOBATENEHOCTH, CIIOCOBBL 3a1aHus, NPHMEphI
TOCIEN0BATENBHOCTE H; MOHOTOHHBIE
TOCIeA0BATENLHOCTH, OrPAHHYEHHbIE
NOCIIEN0BATENLHOCTH.
lpenen  nocnenosarensmocr: onpenenexne,
TCOMETPHYECKUI CMBICHI, CXOASMMECH pacxoasugiecs
TIOCJIEIOBATENLHOCTH, HX CBOMCTBA.

Csoiictea CXOISIUXCS TOCJIeIOBATEAbHOCTEIH
€HHHCTBEHHOCTh npenena, npenesn
HOANOCeI0BATENbHOCTH, OrPAHHYEHHOCTD cxonsmencs
TIOCIIE/IOBATENbHOCTH, COXPAaHEHHe 3HaKa, npenenbHbIH
MEPEXONn B paBeHCTRe, ApenenbHblit  mepexon B
HEPaBEHCTBE, npenen MPOMEXKYTOYHOTT
TIOCIIE/I0BATENIEHOCTH, npenen OrpaHHYEHHOI
NOCTIEIOBATEILHOCTH, YHCIIO (e,
BJR&'MI&MFW_‘»:MM TEOPEMBI O
TIpERene  CyMMbl,  npousBeneHHs 4aCTHOro
CXonsimMxcs nocueuosa're_nbuocreii,' HEONPEACACHHOCTH
BHIA (§)> (E—), (00-00), (0*c0), (1°°); Geckoneuro Majisie H
GeckoHeuHO  Gombumie TIOC/IEI0BATENbHOCTH,  HX
CBOWCTBA.

Tpenen dpynxuuu: npesen QYHKUMH B KOHEYHOM TOUKeE,
Ha GeckoHeuHOCTH, Beckoneunpie Npenens..
Onpenenenns no Teitre u Ko, ux sxeisanentiocTs,




Teopemsr o npenenax HKIHI, Buast
HeonpenenesHocreli w_wmx  packpsrrie: Geckoneuno
Majibie 1 OeckOHe HOo Gonpiue byHkuuy, ux CBOIiCTBa;
TEOPEMEL O Npeneste CyMMbI, mpousBenenus 1 4acTHOro
byHx1miL; HEOTIPENIeNIeHHOCTH Brxa (g), (E), (c0-00),
(0x), (00?), (0").(1""); 3aMEYATENbHbIE Mpenens.
Teopembi 06 skBHBaNEeHTHEX HKITHSX,
Henpepsisrocts HKIWW B TOYKE: mNOHATHe
HENPEPBIBHOCTH  QyHKuuu B TOYKE, TEOpeMBl o
HENPEPBIBHBIX  hyHKIHsIX, HEMPEPBIBHOCTE  CHIOKHOM
bynxuuy; HENPEPBIBHOCTD  PAsHuHbIX bynkunii;
CBOICTBA  (hyHKLmii, HETIDEPLIBHEIX B TOYKE, TOUKH
Pa3pbiBa U MX KnaccHpuKarus, uccnenosanue QyHkumit
Ha HENPEPEIBHOCTE H MOCTPOEHHE
Caoiictpa HKLUA, HeNpepLBHBIX _Ha o e3Ke:
OTPaHHYEHHOCTL Ha OTPe3Ke; ROCTHIeHHe BEPXHHUX
(mxanx) rpavMi;  obpamenue g Hynb, o
TIPOMEXXYTOUHBIX 3HAYEHNMSX; IPUMeHEHe CBOWCTB 15t
pPeLIeH s 3anay,
Qﬁ%
00patHoii _dysxmmu: TOHATHE obpaTuMoii byHKimM,
TNOHATHE 06paTHOl (yHKLH, Yenosus obpatumoctn
dynkunu. Teopema CYIECTBOBAHNS H HENPEPHIBHOCTH
00paTHOl  dyrKLuy, CymecrsoBanue KOPHSL  n-oit
CTENEHH M3 HEOTPHLATENBHOIO HHCIIa; CyLIeCTBOBaHHe
M HeNpephIBHOCTL  06paTHEIX TPUTOHOMETPHYECKHX
DyHKLHI.
Iloxkasarenbhas JorapubMudeckas CTeneHHas
bybkusn:  onpenenenns, TIPEAIESIbI,  HENPEpPBIBHOCTD,
PAHKH, IpHMEHEHME.

Hpoussonnas dyrrium: Onpenenexue, BeBox dopmyn
AUIS HAXOXIEHUS MDPOH3BONHBIX OCHOBHBIX byHKuMit

Ipoussonnas
byHKUMH

CPEHLIUpPYEMBbIe QyHK HH M UX CBOHCTBA: MOHATHE
nubdepernupyemoctn QyHkuMM B Touke: cms3p
nuddeperunpyemocTu (& CYLIECTBOBaHHEM
UPOM3BOZHOR M HempepbIBHOCTbIO, Teopemsr o
auddepentupyemocTu CYMMBI,  MpPOM3BENEHHS u
4actHoro. Iponssonnas cioxkHoi d HKIHH,

IIpowmssonnas obparwoit Kuny. Jlorapudmuueckoe
gn@@epeﬂgupoaaaﬂe: BBIBOJ hopmynsr ans
auddepenunpopanus obparHoii byHKUMN,
Jorapupmudeckoe muddepenuuposanne u  ero
HCMIONBE30BAHME IS HAXOKICHHS HPOH3BOHOM

NOKA3ATEILHO-CTENEHHOM (hyHKLMH,
Hupdepernuan  pyakuun  u ero _ mpHMeHeHmHe:
auddeperman dynkuun, ero T€OMETPHYECKHIT u

dusmuecknit  ombicn: naddeperumar  crnoxuHol
(yHKUHH, uHBapHaHTHOCTE thopmbr nupdepenunana,
Npumenenne  nuddepenumana s NPUOIHKEHHBIX
BBIYHCIICHHSIX.
Hpoussonnrie u_muddepennman BBICIIMX TIODSIKOB:
OMpenenexus, CBoHCTBa, HaxoxkieHHe: HapymeHue
MHBAPHAHTHOCTH (opmsl muddepenimana BTOPOro M T.
A. NOPAOKOB,
Teopemer o cpensem anddeper MATBbHOTO MCYHCIEHHS:
Teopembl  Depma, Pos, Jlarpamxka, Komm, ux
TEOMETPHHECKHH CMbICT, HCTOMb30BaHUE 1T perenus
3ajay.

P3 IMpumenenue
NPOM3BOTHON A1
HCCIIEIOBAHUS




Brruncnenue npepenos ¢ NOMOIILIO MPOH3BOIHbIX:
npaBuna Jlonurans pns PACKPEITHS HeONpenenenHoCTei
0 0.

@ ). (w00), (0xc0), (a0), (0%, (1=).

Hccnenopanne HKUMH _ HA __ MOHOTOHHOCTH  m
IKCTPEMYMBI:  yChoBHe NOCTOSHCTBA  (yHKuHK,
HEOOXOMMMbIE M nocTaTounLe YCIOBHSI MOHOTOHHOCTH
ysKkuEM  Ha TIPOMEXYTKE; HeoO6XomuMbIe YCIIOBHS
9KCTpeMyMa;  nocTaToYHbie YCNOBHA  SKCTpeMyma;
AOKA3ATeNLCTBO HEPABEHCTE M TOMKIECTE ¢ MOMOLIBIO
TPOH3BOAHO.
Hccnenoranne Gynkunm na BbIMYKIOCTb, BOFHYTOCTD K
neperuG:  poOCTATOYHBIE YCNOBHSL  BBIMyKJIOCTH
(BorHyToCTH) byHKuMN Ha NMPOMEXyYTKE; HeoOXOaUMBIe
YCTOBHA TOUKM nepernba; nocratounoe YCNOBHE Touku
neperuta; aCHMNTOTHI, noHOe HCenenosanmve g
Haumenbwee u HauGoNkbuee  3uaues

TIOHATHE, CDABHEHHE HauMeHbuiero p Haubonbinero
SHAYEHUH (GyHKUNM Ha TIPOMEXYTKE C MHHHMyMOM u
MaKCHMyMOM,; HaxoxneHue min[ﬂ,bl f(x),
maxpg p) f(x); 3anaum na ONTHMH3ALHIO,

HepBoobpasnas u meompe, €NeHHbII MHTEerpan: nousTie
" OCHOBHOE CBOHCTBO nepBoo6pasHoii;
HeOonpenenenublii HHTerpan, ero CBOHCTBA, npaBma
BBIMHCICHNA, Tabnuua uHTerpanos, HETOCPeICTBeHHO.
HHTErPHPOBaHUE.,

MCTOgbl HHTErpUPOBAHMS HHTErPUPOBAHHE 110 HacTAM

1 3aMEHOIi NepeMeHHoi B HEONpENe/eHHOM HHTerpaJe,

Heonpenenennprii
HHTErpan (Merons
HHTErPUPOBaHHs)

Hurerpuposanne ALHMOHAIbHBIX HKLMI:
HHTErPHPOBAHHE  LENBIX PAUHOHANBHEIX  yHKuwil;
Pa3NoXKeHHe mpaBUIBLHOM PaUHOHaNbHOH apobu ma
npocreiiue; Merox HEONpeaeIeHHBIX K09(pHLHEHTOB,
MHTErPHPOBAHKE MPOCTEHIINK npoGeii YETBIPEX THIIOB.
EIPUPOBAHHE UPPALMOHANBHEIX KLIH:

unterpans: Buna [ R(x, Vax + b)dx;
IR (x, “Vax ¥, Yax ¥ b, .., Yax + b.)dx;

fR(x. n}::::) dx, [ R(x,VaxZ+ bx + ¢ )dx:

x™(a + bx™)Pdx.
Hurerpuposanne tpancne SHTHBIX QYHKIHII:
uHTerpansl suna [ R(sinx, cos x)dx: S R(tgx)dx;
J(sinx)™ - (cos x)"dx; [ sin ax - cos fx dx;
CTPHYECKAs OACTAHOBKA,

Onpenenennsiii Onpenenennsiii _unrerpar: 3a1a4d, TMPHBOAAIIME K
HHTErpas, ero MOHATHMIO;  NOHATHE  OmpeaeneHHoro HHTerpana,
CBOJCTBA U TEOMETPUYECKHH CMBICST,  yCIIOBHS CYLIECTBOBAHKS,
BBIYHC/ICHHE CBOWCTBA ONPEAENEHHOTO HHTe A,

Bbl‘ildCJIeHlde OTIPeneNeHHOro HHTerpania: HHTErpan ¢

[IEPEMEHHbIM  BEpXHHM Tipenenom, ero CBO¥CTBA,;
hopmyna Hetorona-Teii6uuna: samena HEpPeMeHHONH n
HHTCIPHPOBAHHE [0  wactam B OMpeneneHHoM
HHTerpase.
Hecobersennbie HHTErPaIbl; HHTerpabl c
GeckoHeuHbIMU npenenamu HHTErPUPOBAHH,
HHTETpanbl  OT  HEOrpaHHYeHHbIX bysxumii;  ux
BBIYHCIIEHHE.




Ipunoxenus
OnpeneneHHoro
HHTerpana

Borucnenne nomanei IIOCKHX Guryp: mnowustue
KBaZpupyemMocTu urypsl; ycnosus KBaZpHpyeMocTH;
BbIMHCICHHE  miowami  Qurypsr s NEKapTOBBIX W1
MOJIPHBIX KOOPIMHATAX,
Buiusiciienue o6uema Tela. MOHATHe KyGupyemocT
Te/a, ycnosus kybupyemoctu: BBIYHCIEHHE 06bema
T€na Mo nnowansM  mapamnenbHbx CeYeHuit;
BLIMHCAEHHE 00beMa Tena Bpamenus.
Boruucienne HHbI TH___ KPHBOH:  moHsTHe
COPAMISEMOCTH IIyrM; BbrYMCHEHHe MUIHHBIL IYTH B
ACKAPTOBLIX 1 NONAPHBIX KOOPAMHATAX,
Bbrucnenne  nmouganu [IOBEPXHOCTH __ BpalneHus:
TOHATHE  mUIOmagK TIOBEPXHOCTH BpaLIeHus!;
BEIMHCIICHHE TUIOINAAH B NeKapToBbiX 1 TIOJAPHBIX
KOOp/HHarTax,
Dusuyeckne NpHiokenns on CLENEHHOTO HHTerpasa:
BbIYHCIIEHHE CTATHYECKHX MOMEHTOR AYT U MIACTHHOK,
BLIMHCIICHHE KOOPAMHAT U€HTpa Macc nyr u miacTHHoK;
BEIMHCIeHMe paboTel nepemenHoii CHJIBI, BBIYHC/IEHKE
JaBJICHHUS HA TIOBEPXHOCTD.

‘{chonme psiabl qncnoxzue PAIBL  moOHsTHE HHCIIOBOTO psana, n-s

HaCTHYHAS CyMMa psima, Cymma PN, CXOmUMOCTB
PacxoauMocTh psna; Heobxoaumoe yCIOBHE
CXOMMOCTH  psfa;,  yMHOMeHHe pana Ha w4uco,
CNIOXEHHE PANOB; CXOZMMOCTH pPfaoa u ero ocrarka.
Teomerpuueckuii pAn. "apmMonmngeckuii PsL.
OCTATOMHbI  NpPW3HAKK  cxoammocTy ANOB ¢
HOJIOKUTENBHBIMI _ ulleHaMu: KPUTEPHI  cXOAHMOCTH
Pila ¢  MONOXHTENbHBIMHK “4ieHamu.  Ilpushakmy:
CpaBHeHHs, Jlanambepa, PanuKaTbHbIE NpusHak Koy,
MHTErpajIbHbIA npu3Hak Makio peHa-Komy.
Paner ¢ npoussoneHbMM HIICHAMH: 3HAKONEPEMEHHbIe
PAABL, 3HAKOUEpenyromyecs panel; npusHak Jlel6Huua
T CXOOMMOCTH SHAKOYePenylomerocss  psga;
A0CTaTO4HOE YCIOBHE CXOmUMOCTH 3HAKOIEPEMEHHOTO
paza; abcomoTHas u YC/IOBHAA CXOLMMOCTS psiToB.

QYHK]_.IMOHKJ'IBHHG PAnLL: TNOHATHE;, TOYKa CXDI[PIMOCTH;

obnacts cxogumocTH; abcomoTHas CXOJIUMOCTb,
PaBHOMEpHAs CXOMUMOCTE; CBOICTBA paBHOMEpHO
CXONAMMXCS (Y HKLHOHATbHBIX PANOB,

Crenennbie panpr: TIOHATHE, Teopema Abens; Bun
obnacti cxomumocTH; coiicTea CTEMEHHBIX PSNOB H HX
HCTIOMb3OBAHKE ISl HAXONUIEHHS CYMM PAIOB.
Dopmyna Teiinopa u_ee m UMEHEHUe. (opmyna
Teiinopa nns MHOrouneHa; opmyna Tetinopa mus
TPOH3BONBLHON YYHKUMH C MOMONHUTENbHEIM YJIEHOM B
onHol u3 $opm; dopmyer Maxnopena s Gynxumii:
e*, sinx, cosx, In(1 +x), (1+x)% npumenenue
popmyer Telinopa ais npuGamkeH b BBIMHCJICHHIA,
Paznoxenue byHKuMit B crenennbie DANBL. [OHSATHE;
CAMHCTBEHHOCTE  DA3NOKEHHS, pan  Teiinopa,
KoaduumenTs: Teiinopa;  neoGxoaumoe ycloBue
PA3TIOKHMOCTH QYHKUHH B psif Teiinopa; KpHTEpHii
Pa3NIOKUMOCTH (yrKuuy B psin Teiinopa; pasnoxenue B
pan Maknopena Qynkuuii; e¥, sinx, cosx, In(1+ x),
(14 x)*. Kocsennbie [PHEMbI M METONBI Pa3NOKEHUs
QYHKUUIH B CTENEHHBIE psiibI,

DyHKUHOHATbHBIE
PAAbI U HX
TIpUMEHEHNHE




Tpumenenne A108 __ Teiinopa:  npubmmxentoe
BBIMHCIIEHHE  3HAuYeHHI] byrxumii, OnpeneneHHbIx
MHTErpasnoB, YHCEN «e» u «», Jorapumos.

Mg} PHYECKHEe POCTPaHCTBa: TNOoHATHE METpuyeckoro

Huddepenuuansroe

HCYHCIeHHE TPOCTPAHCTBA, mprMeps! METPHYECKHX TPOCTpaHCTE;
yHKLwMiE TIPEneN  MOC/IeNOBATENbHOCTH Touek B METPHYECKHX
HECKOJIbKHX TIPOCTPAHCTBAX; CXOAHMOCTD B npocTpaHcTBax R™ y
NepeMEHHBIX Cla;b)-

OTKpbIThIE M 3aMK! bIE MHOXECTBA B MeTpHYecKiux
IDOCTPAHCTBAX:  BuMABI  Towek B METpUYECKHX
TNIPOCTPAHCTBAX; OTKPEITHIE 3aMKHYTbIE MHOXK€CTBA U
HX CBOMCTBA,

Henpepbisubie otobpaxenus METPUYECKHX
NpOCTpaHCTB: mnpenen oTo6paxenus; HeIpepeIBHOCTH
orofpaxeHus B Touke M Ha MHOXECTBE, CBOICTBa
HETIPEPLIBHEIX OTOGparkeHuii B TOYKE; HENPEePLIBHOCTS
KOMINO3HLHMK OTOBpaxeHHi],

Csolictra HKUUE  HAa _ CBi3HBIX 1 KOMIIAKTHbIX
MHOXECTBAX: NOHATHE CBs3HOCTH m KOMOaKTHOCTH
MHOXECTB B MeTpHueckux TPOCTPaHCTBax; CBOMHCTBA
byHKumi, HETIPEPLIBHBIX HA CBA3HBIX U KOMAAKTHBIX
MHOXECTBax.
HeiicrBurenpHrie byHkunn HECKOJIbKHX
OEHCTBUTENbHBIX _repemeHHbIx: NOHATHE;  0bnacThb
OMPENCNCHUA M MHOMecTBO SHAYCHHH;  cnocoGk
3anaHus; rpaduyeckoe M3oGpaceHue yHkima  geyx
{CPEMEHHDIX; JIMHUH YDOBHS; NOBEPXHOCTH
Openen w  menpeprisnocrs HKUHH _HECKONbKHX
[EPEMEHHBIX; omnpenenenys; TeOMETpryeckuii cMbIic;
CBOJCTBA (hyHKuMi, HEMPEPLIBHBIX B TOYKe; CBOfiCTBA
bynkmmii, HEMPEPBIBHBIX HA 3AMKHYTHIX OrpaHUYEHHBIX
obnacrsix,
HOOCpERUMPYemMOCTE 1 nuddepenmman
HECKONIbKMX _MepeMeHHEIX: wacTHbre TPOH3BOHbIE;
HeobXomuMbIe " JOCTaTOYHbIe ycnoBus
anpdepenumpyemocty; nupdepernual, €ro
FEOMETPHYECKHH  CmbIcT  pig bysxuun  meyx
NEePEMEHHBIX.
HpdepeHnnposanue CITOMWHOM HKLIAU:
autpepeHurpopanme CIIOKHOM pyHKIMY;
HHBAPHAHTHOCTB (hOPMBI nupdeperumana; NpUMEHeHHEe
AMQQEPEHLUMANA B IPHOTHKEHHDBIX BBIYHCIICHHSIX,
Ilpounssonurie 1 nuddepernmarn BEICIIHX [OPSJIKOB:
TOHATHA,  0GO3HaYeHMs;,  cHMBOMMHYECKas 3aMHCh
aupepeHurana  n6oro NOpsifka;  HapyLieHHe
HHBAPHAHTHOCTH (OpMEI y anddepeHunanos soicimx
TOPSAZIKOB.

Dopmyna Teiinopa ps byHKIIN ABYX TE€PEMEHHBIX:
BBIBO/ M MPHMEHEHHSI,

HesBuble  ¢pyuxuun  u uX  nuddepenunposanue:
MOHSITHE, YCIIOBHS CYILIECTBOBaHHS,
mubpdepennuposanne  nespHLIx byuxunii ommoit n
HECKOJIBKHX TIEPEMEHHBIX.
Mpousponnas mo HaNpaBIEHHIO! MOHATHE;
CYLIECTBOBAHHE, CBA3L ¢ TPanHeHTOM; KacaTeiabHas
TLIOCKOCTb H HOPMAJIb K NOBEPXHOCTH,
31( EMYMBI HKLHIA HECKONbKHX MEPEeMEHHBIX:
[OHATHE,  HEOBXOMUMBIE YCROBHS,  AOCTATOUHbIE
CNOBHUS, IPABUIIO OTHICKAHHS KCTPe Ma.




Ycnosueie IKCT DEMYMBI: MOHATHE, YyCJIOBHA

CYWECTBOBAHHSI;, CIOCOGBI OTHICKAHHS,
Hauvenbmee u nanBompmee 3Ha4enus byHkuum p
obnacru:  mowsTHe; CPaBHEHWE ¢  makcuMymom u
MUHHMYMOM, Haxox/ieHne; 3anaqu ua ONTHMH3ALHIO,

Huterpansuoe Ipoiinoii unrerpar: TIOHATHE; CBOHCTBA; BbruHCTEHTE,
HCHHCIIEHHE CIIOBHS CYLIECTBOBAHMS,

byHrumit 3amena  nepemennpix B BOWHOM __ uHTerpaye:
HECKOJIBKHX otobpakenue obnacreii; kpuBonUHeiiHbIE KOOPAWHATE,
TIEPEMEHHBIX

3aMEHa MEPEMEHHBIX B ABOHHOM HHTerpane; aBoiiHOI
HMHTETPa B NOS D

BOHHOIO _ wHTerpama: BbIYHCJIEHHE
ToWamn miockol uryper; ofmema TeNa; nuowanu
MOBEPXHOCTH,  Macchl NMIACTHHKH;  CTATHYECKHX
MOMEHTOB  MIACTHHKK; KOOpIMHAT neHTpa Macc
[IACTUHKH; MOMEHTOB HHEpPLHH MJIACTHHKH,
Tpoiinoii  umre 4]l _H_ero npHMeHeHHe: TIOHATHE,
CBOWHCTBA;  yciioBUs CYLUECTBOBAHHS, BBIYHCIIEHHE;
BEMHCNEHHE OObeMa Tema: maccwr TeJla, KOOpAMHAT
LUCHTPa Macc TeNa; CTaTHYeCkux MOMEHTOB H MOMEHTOB
HHEPLHH TeJa.
Kpusonuneiinbie HHTerpanst | pona (no paumne TH):
TIOHATHE;  CBO¥iCTBA; YCIOBHS  CywmecTBOBaHmus,
BbIYHCICHHE, BBIMMCIEHHE [TMHD! AYTH; MacChl myru;
CTaTHYECKHX MOMEHTOB AYTH; KOOPIHHAT LieHTpa Macc
AYTH, MOMEHTOB HHEPIIHH Ty}

Kpusonuneiinnre uHTerpans! I poxa (no KOOp/MHaTam):
TIOHATHE,  CBOMHCTBA,  ycnoBHa CYILECTBOBaHMST;
BBIMHCIIEHHE; BBIMHCIIEHHE pabotsl m0ckoro CHIIOBOrO
nosst; hopmyaa I PHHa; BBIMHCIEHHE MNOWAnH mIoCKoi

Hesasucumocts, kpuponmmerinoro MHTerpana or dhopmel
IyTH HHTErPUPOBAHUS: TMOHSATHE; yCI0BHs
HE3aBHCHMOCTH;  BOCCTAHOBJICHHE yuxkunn  no  ee
nonomy mudepenuuany: ananor (opmynsr Herorona-
Jletitruma a1 kpusomHeiHOTo HHTerpana.

Hosepxuocrreie purel anbl 1 popa
HOBEPXHOCTH): onpezeneHue; CYLIECTBOBAHHE;
BBIYHCJIEHHE,
Ipunoxenus:_noge; XHOCTHBIX HHTErpanoB 1 pona:
BBIMHCICHHE  ILIOMIagH TIOBEPXHOCTH;  BBIYHCIEHHE
MacCbl  NOBEPXHOCTH;  BRIMMCJIEHHE CTaTHYECKHX
MOMEHTOB M KOODAMHAT LieHTpa Macc TIOBEPXHOCTH;
BEIYHCJIEHHE  MOMEHTOB HHEPLUHMH  MOBEPXHOCTH,
BBIYHC/ICHHE CHJIbI MPHTSIKEHMUS MaTepHANBLHOH TOYKK
MAaTepHANIBHON MOBEPXHOCTEHIO.
HoeepxHoctHbie uirerpans: I 8 ([0 KOOPAUHATAM):
ONPENIENIeHHE; CYLIECTBOBAHKE; BBIYHCJIEHHE, CBs3b C
IOBEPXHOCTHEIMH HHTErpanamy I pona.
Dopmyna Crokca u ee NPHMEHEHHUS: BBIBOX, YCIOBHS
HE3aBUCHMOCTH KPHBONHHEHHOrO HHTErpana oT mytu
MHTErPHPOBAHHSA B IPOCTPAHCTBE,

@opmyna_Ocrporpanckoro M _€€ NpUMEHEHHE: BhLIBOL
tbopmynsr Octporpanckoro-T aycca, BBbIYHCIIEHHE
obrema Tema ¢ NOMOIIBID  HHTErpana mo ero
TIOBEPXHOCTH.
Ck HOE MONe M €ro xapakrepucTHKy- HOHATHE,
NPOU3BOAHAS MOJIA MO HanpaBleHHIO; TPAJIMEHT MONs K
€ro CBA3b ¢ MPOHM3BOAHON Mo HaNpaBNEHUIO; THHUK K
TIOBEPXHOCTH YPOBHS CKaJISIPHOTO T10J151.

Hwurerpane no
TIOBEPXHOCTH

Onements Teopuu
oJist




Bekropubie mons u nx xa AKTEDHCTHKH: TIOHATHE;
TIPHMEDBI; BEKTOPHBIE IMHMH, AHBEPreHLUs; MOTOK oIS
Hepes  noBepxHoCTH;  potop; UHPKYJIAUMS; CBOMCTBA
CONCHOMNANBHBIX H NIOTEHUMANLHEIX BekTo PHBIX MOJNE}.

Hecoberennpie MHTETpafiel ¢ BeckoHeuHbmu
npefenamu HUHTErDHPOBAHHS: onperieneHue,

Hecobersenusie

HHTErpabl n
HHTerpabl, reOMeTpuYeckas HHTEeprpeTauys, CBOIicTBa,
3aBUCSILIHE OT CXOMUMOCTD, BBIYUCIIEHNUE; r1p HMEHEHHe.

napamerpa

Hecoberaennbie MHTETPANbl  OT _HeorpanHnyenmpx
GyHKIMi: onpeneneHue, Fe€OMEeTpHYECKas
MHTeprpeTanus, CeoiicTea, CXOAMMOCTb, BBIMHCHEHHE;
NPHMEHEHHe.
Hurerpanet, 3aprcamme or napamerpa: cobcrBeHHbie
HHTErpaibl, 3aBUCSIIHE OT TlapameTpa; HecoGCTBEHHbIe
HHTETpanbl, 3aBUCALIHE OT napaMeTpa; npumeHeHue
HHTETrpasioB, 3aBHCAIHX OT napamerpa; siineposs
MuTerpamu. oo . .
Psnpr @ypre: OPTOrOHAJIbHBIE CHCTEMBI Gynrunit; psg
Dypre; PaBHOMEPHas  cxomumocTs; MHHHMAJIbHOE
CBOKCTBO YacTHbIX CyMM psna @ypee; HEPABEHCTBO
Beccens.
Tpurosomerpuyeckue Bl Dypre:  moctaTouHbe
ycnoBust PasnoxumocTty bynruuy B
TPHIOHOMETpUyYeckHii  psix ®ypse; cxomumocts B
Cpentem; paseHcTso Iapcepas,

Hnrerpan @ypee: uHTerpan ®ypwe u npeobpasosanme
Dypse.

Paet Dypro

4.3. Codepacanue npakmuveckux sanamuii

Haumenosanue
pasnena, Temer
JMCLIUTLIHHE

Haumenopanue u CONEpIKAHHE MPAKTHYECKOrO
3aHATHA

Mrosxkectso HeACTBHTENbHEIX _ upcen- PaLHOHANbHbBIE
“MCIa,  HX  cBOiicTBa; PacliHpeHHe  MHOxKecTBa
PalHOHaNbHbIE  umcen; HPPaLMOHAbHBIE  yuCJTa;
H3obpaskeHne  yucen Ha  npamoli;,  m3o6pakerue
ACCATHYHBIME  IpoGsaMu; aKCHOMaTHKA  MHOXeCcTRa
AEACTBHTENBHBIX YHCEs.

Moayne _neifcrurensroro dMCNAa W ero  cpoificTsa:
TOHATHE, TIEOMETPHYECKHH CMbiCH, paccTosrue mexnay
TOYKaMH Ha OpsIMOIA; CBOICTBA MOZyns; npumeHeHue njs

PELICHHA YPABHEHHIT U HEPABEHCTB.
Heficteutensnas byHkuBS IeHCTBUTENBHOT TIEPEMEHHO}:
COOTBETCTBHE  Mexnay MHOXECTBaMK,  oTOGpaxeHue

MHOXeCTB, ByHKLuS; YuCaOBas byHkuus; seficreutenbras
dysxkums  peiicTBuTenbHO MepeMeHHOM,  oBnacTs
ONPENENEHNUs], MHOKECTBO 3HAYEHHH; CyxeHue byHkuum;
ofpathas pymkuus; KOMINO3HLKSA (yHKUMI; OnepaLuu Hapg
PYHKUMAMH, TIPUMEPBI QYHKIHIL, cnocoGb 3aaHus,
Obnacte onpenenesus u MHOXECTBO 3Ha4eHuit hyHKLMN:
noHsATUA; O0nactn onpenenenus u MHOMECTBA 3HaueHuii
OCHOBHBIX (hyHKIIMIA; Haxoxznenue obnacreii onpeneneHus
H MHOXECTB 3HAYEHHIl pasmHuHbIX GyHKumit, B Tom unce
AL CyMMBI, NPOM3BENEHUS M YacTHOro dyHKumiL; ans
KOMMO3HLIHH (yHKLMiT,
Ilocnenosarenshocty u HX CBOIiCTBa: TOHSATHE, CrIOCO6BI
3ananus, apupmerHieckas u TCOMETPHIECKast NPOrpeccHu;
MOHOTOHHEIe MOC/IEI0BATEILHOCTH, OTPaHUYEHHBIE

Tpynoemxocrs,
Yack!

MHoxecTsa,
yHKIn, npenens:,
HENPEPBIBHOCTD




P2

IIpoussonnas
byHKUUYM

HOCJTCI[OBaTeJ‘leOCTH; NPHMEHEHHE K PELICHHIO 3amay.

Hpenen nocnenosarensrocra: OKPECTHOCTH ~ KOHEYHOI

TOYKH H 6ecxoueqnoc1‘eﬁ; TpenenbHasi Touka MHOXECTBA,
KOHEeYHBbI npenen focnenosatenbHocTH; GeckonedHbIf
Hpeznen;  reoMerpuyeckuii CMBICTI;  cXopmsimuecs
PACXOLSLIHECH TIOCHIEN0BATENLHOCTH,
Caoiictpa CXO, HXCs IOCNIEA0BATENLHOCTE! -
CAMHCTBEHHOCTEL Mpenena; OrPaHHYeHHOCTh CXOmsmeHCs
T0CIEA0BATENbHOCTH; Mipenen TIOZINOCIEI0BATENLHOCTH;
CoXpaHeHHe 3HaKa npenesoM H YlIeHaMi
TOCNE/IOBATEILHOCTH; NPeenbHbIi TIEPEXON B PABEHCTBE;
NpeneneHbli  mepexon B HEPAaBeHCTBE;,  npenen
TPOMEKYTOYHOH Tnocne0BaTebHOCTH, npenen
MOHOTOHHOT TIOCHE/I0BATENLHOCTH, YHCIIO «er;
[PUMEHCHHE CBOMCTE K peurenuio 3amay.

Heonpenenenrsocty u ux pacs LITHE. IOHATHE ¥ NIPHMeEpHI
Geckoneuno Manelx  u Geckoneuno Gosbimmx
ToCTei0BaTENbHOCTE; uX CBOJICTBa; Teopemb! o npenene
CYMMBI, NPOM3BENCHHUS H YacTHOrO T0CIE10BATENbHOCTE];

HEOIIPENCNIEHHOCTH BHIa (;—’), (E), (00-m), (0xe0), (1) u

HMX pacKphbiTue.

Hpenen dyukuun s To4ke u Ha GeckoneuHocTH: MOHSATHS,
onpenenenus no Ieiine u Kowm, ux 3KBHBAJIEHTHOCTS,
FCOMETPHYeCKHit  cMbIcT, Pasnv4HbIE  mpencTaBneHMs

, TIPOM3BENCHHSI H YACTHOrO byHkumit;
CPaBHEHHE OECKOHEYHO Maibix u GeckoHeuHo Gombimix
(yrKumit; sxeuBanenTHoCTS Beckoneuro mMabix GyHKumit;
BHIIbE HEONPEAETEHHOCTEN K HX Pac PhITHE.
3aMevarenbhpie IIPeNEIbL: NEPBLIH 3aMeuaTenb b nipenen
M CNEACTBHS M3 HEro; BTOpOii 3aMevaTeNbHEIN Npenen u
CHICACTBHA M3 HEro; MX NpHMeHeHue JUIS PacKpbITHs
HEONPENENEHHOCTE].
3akmountensHoe  sanstue no  teme  «IIpenens
HocnenoBaTenbHocTeil u dyHkuwmin: NIOBTOpEHKE TEOPUH 1
pelueHMe 3a1a4 1O BCeii Teme.
PYBEXK 1. Camocrosrensaas pa6ota mo Teme «
NOCAEA0BATEILHOCTE U ()
HenpepsiBrocte dynkmm s TouKe. TOYKH pa3peiBa u ux
Knaccudukanus, HCCNIelOBaHHe HKLIMHI Ha
HCTDEPBIBHOCTD:  KIACCHHKALMS  TOdex paspeisa
bynkunm; neenenosanme byHkumit Ha HEIPEPLIBHOCTL 1
nocTpoeHue rpadukos HKLHH.
Caoiictsa HKUMH, _ HenpepelBHbIX  Ha e3Ke:
OTPaHHYEHHOCTh;  JNOCTHXEHHE  TOYHBIX TPaHHII,
ofpamense B Hyms, o TIPOMENYTOUHBIX  3HAYEHMSX,
NPUMEHEHHE CBOHCTB NS pemienns sanay.
Brruncnenne npousso HOH KIHH 10 OnpefeeHHIo:
ONpejieNeHte NPOU3BONHON (yHKuMH B TOUKE; aNnropurm
HAXOXIEHUs MPOM3BOAHOM o OTpENeINEeHH IO,
OMHOCTOPOHHHE NMPOM3BOIHbIE M X CBA3b C [POM3BOJHO#
(PYHKIIHH B TOYKE,
HQdepeHLIHpOBaHue HKLIMI: npdeperuupyemocrs
dyHkupy B Touke u ee CBA3b C CyLIECTBOBAHHEM
POM3BOLNHOH;  Tabnmua TIPOM3BOAHBIX;  TEOpeMbl o

penenst




Auddeperurposarnu CYMMBI, IPOH3BENEHUS M YACTHOTO;
NPOM3BONHAS CIOXKHOMN QYHKIHM.
€PEHLHPOBAHHE o6parHoit HKLHH,
Jlorapumuseckoe nudvdeperm, BAHHE. HAXOXIEHHE
MPOU3BOAHOM oBpatHoii byHKLHH; MéeTon
norapupmuyeckoro middepenumposarus  u ero
nNpHMeHeHHe st HaXOXKAEHHUs TIPOM3BOAHOI
TTOKA3aTENLHO-CTENEeHHOH DYHKLHHK,
Ipumenenue nponssoxHoii k CLUIEHHUIO T€OMETPHYECKHX U
usuyeckux 3anay: FEOMETPHYECKHi U Pu3HUeCKHii cMBICT
TNPOU3BOAHOM 1 HX MpUMeHeHHe s pemenys 3amay.

epPeHLIHAN HKIHH ¥ ero  npumenenpe:
ONPENCNEHHE, reOMETPHYECKHH K busuuecknit CMBICI;
auddepeHunan crnosxHoii byskuun u HHBaPHAHTHOCTH
topmer mupdepernmana; npumenenye anddepenipana B
NPHOIHKEHHBIX BHIYHCIEHHSX.
Hpoussonueie u _nuddepenuman BBICHIUX _[OPS/IKOB:
ONpeneNieHne;  CBOcCTRa; HaXOXIEeHHe,  HapyuieHue
HHBAPHAHTHOCTH hopmbl ¥ nuddepenunance suicurmx
TIOPSIAKOB.
[apamerpuyeckoe 3anaHue bynxmii u HX
muddepennuposanne: Onpefenenue, — cymecTsoBaHue,
TPUMEDLI, NPOH3BOAHbIC NEPBOTO M BEICIIUX MOpsIIKOB
TIAPaMETPHYECKH 3aMaHHbIX () HKLHI,
PYBEX 2. KoHrponbuas pabora mo  Teme
«[Inddepenuuposanue DyHKImiD».

Ipumenenue Beruucienue mpenenos ¢ HOMOLIBI)  MPOU3BOIHBIX:
TIPOM3BOIHOM 17151 npasuna Jlonurans aus PAaCKpEITHA HEONpeaeneHHoCTel 1
HCCENOBaHUS HX NPUMEHEHHe ATA PelleH s 3aay.

GyHKLmii Hccnenosanne HKUMI _ Ha  MOHOTOHHOCTS )]

SKCTPEMYMBL.  yCIIOBHE  MOCTOSIHCTBG GyHKuHE  Ha
MPOMEXYTKE,  JIOKA3aTE/bCTBO TOXKAECTB;  yClIOBHE
MOHOTOHHOCTH (yHKLHM Ha TIPOMEXYTKE, NOKa3aTeIbCTBO
HEPABEHCTB;,  HeoOxomumble  ycnosms 3KCTpeMyma
QYHKIHH; TOCTATOYHbIE YCIOBHS 3K :
Hccnenosanve dynkumii ma sat KJIOCTb, BOTHYTOCTb W
neperu6:  nocratounsie  ycnopus BBIYKJIOCTH ¢
BOTHYTOCTH (DYHKUMH Ha TPOMEKYTKE; HeoOXomuMbie
YCOBHsl TOYKH nepernba; NoCTaTOYHbIE YCHIOBHSI TOYKH
nepern6a rpaduika dyrkiun. Obmas CXeMa HCCIIeNOBaHMs
(PYHKLUHMH U TOCTPOEHHE PaQHUKa OYHKLUHU,
Haumenpinee u nauBonsmee 3HAYEHUS HKIWM _Ha
HPOMEKYTKE. MOHATHS, CpaBHEHHE ¢ MHHHMYMOM H
MaKCHMYMOM  (QYHKUHH, HaxomIeHHe, TIPHMEHEHHE K
PCUICHHIO  OKCTPEMAaNbHBIX  3ajay (3amay  mHa
ONTUMH3ALHIO).

IT CEMECTP

P4 Heonpenenennbiit Heonpenenenniit HMHTerpas: rtabmuia HHTErpaJios;
HHTErpan (MeToms HETIOCPECTBEHHOe HHTErPHPOBaHHE; npaBuia

HHTErPHPOBAHHS) HMHTErPHPOBAHMSI.

Hurerpupoparne o wacrawm s HEONpPENeTeHHOM
umrerpane:  popmyna  fudv = uv — [vdu; xnacew 4

dyHKum, HHTCrpHPYeMbIX MeTomOM HHTErPUPOBAHMS IO
HaCTsIM.

3amena nepeMenHoii s HCONPENENEHHOM _ MHTerpaje:
bopmynaf f(x)dx = [ f(p(t)) - @'(t)dt;  nomsenenue 4
1nox 3Hak AnddepeHunana kak samena [IEPEMEHHOIH,

Hnrerpuposanue paunonanpmex GbyHKUWMii: npocreiimue _

ApOOH M HX MHTErpUPOBAHME; pasnosxenue npasunbHo
Apobu Ha mpocreiine; Meton HEONpeneNeHHbIX




ko3 duunenTos.

Hurerpupopanue MPPAaLHOHANIBHBIX (yHKIL

M
BBIHCIICHHE HHTCIPANOB BHna; [ R(x,¥ax+b )dx;
IR (x, “Vax ¥ B, “Yax +b,.., Vax ¥ b,) dx;

n ,wﬂ»b )
fR (X, cx+d) dx;

) . Mx+N .
JR(x,VaxZ¥bx + ¢ )dx,fmdx,
[R(xJaZ£x2 dx. [ x™(a + bx™)Pqx.
Hurerpupoanue TPHIOHOMETPHYECKHX BBIPAKEHUIT:
BbIHC/ICHHE HHTETPAIOB BUAA: I R(sinx, cos x)dx;
J R(tgx)dx:; [(sinx)m. (cosx)™dx; [ sin ax -
cos Bx dx; [ sin ax - sin Bx dx: [ cosax - cos px dx.

PYBEK 3. Camoctosrensas pabota o pasneny P4,

OHQBQEHCHHblﬁ HHTErpas: BBIYUCJIEHHE TIO0 onpeueneﬂmo;

CBOMCTBA M HX [IPUMEHEHHE, reoMeTpudeckuii CMBICIT;
dopmyna Hbtotona-Jleii6uuma,

Burancnenne ONDENIENEHHOro HHTEerpana:

MO YaCTAM M 3aMEHOI NepeMeHHOiT.
Hecoberpennnie MHTEerpael: BBIYHCIIEHHE u
TEOMETpHYECKUii CMBICH HecoBCTBeHHbBIX HHTErpajoB ¢
GeckoHeUHbIMY TpENeNamMi  HHTErPHPOBaHMS M  or
HEOTPAHHYEHHBIX PyHKIHii,
Brrucnenne o e InocKux . MIoWangs
KPHBONMHEHHOH  Tpanemuu; nnowans  Quryper g
AeKAPTOBBIX KOOPAHHATAX; MIOmANL ¢urype B TOJIIPHBIX
KOOpAHHATAX,
Beruncnenue o6wemos ten BBbIHCIEHHE 00BbeMa Tena o
TUIOLIAZSAM MapaNeNbHbIX CEYEHHH, BbIYMCIEHHE 06bema
TeJla BpateHu s,

Beruncienve mmmes AYTH [IOCKOH KPHBOI: BEMHCTeHHE
AMHHBI JyTH B AEKAPTOBBIX U MOMAPHbIX KOOpZIHHATAX,
Berumcnenne  mmomanu NOBEPXHOCTH __ BpalieHus:
BBIMHCIEHHE  Momamm MOBEPXHOCTH  BpaleHus B
ACKAPTOBEIX H NOMAPHBIX KOOPHHATAX.
Hpumenenns _onpenenennoro HHTErpajia B MEXaHHKE:
CTaTHYECKHEe MOMEHTBI AYTH H HJIHCTMHKH; KOOpAHHATHI
UCHTpa Macc IyrM W miactumku, paboTa nepemenHoii
CHJIBL, IABJIEHHE HA MOBEPXHOCTD.
PYBEIK 4. Koutponsnas pabora no P5-P6,

Onpenenenneiii
HHTETpa, ero
CBOMHCTBA K
BbIYHCIIEHHE

HTErpHPOBaHHe

Hpunoxenus
onpezeneHHoro
HHTErpana

I CEMECTP

Yucnosele psanbi: yactuanag CyMMa psina, cymma pspma;
CXOHMOCTB, PAaCXOAMMOCTE; CBOWHCTBa PsnoB;
PEOMETPHYECKHH psin M ero CXOOHUMOCTb;, HeobXomumoe
YCNOBHE  CXONUMOCTH; rapMOHHYECKwii pin M ero
PaCXOOMMOCTS.
[ocraToungie J AHMOCT AIOB s
NONIOKHTENbHEIMI ___4jieHaMK’ NIPUMEHEHHE  Teopem
CPaBHCHMA,  TNpU3HAKA Hanambepa;,  pagukambnoro
NpusHaka Koww; uuterpansuoro npusHaka Maxknopena-
Kown nns ucenenoparus PSIIOB HA CXOIHMOCTD,

Panbl ¢ npoussonbHEmMu H4IEHAMH. HCCIENOBAHHE Ha
abcomothyio u YCIIOBHYIO CXOOHMOCTD 3HAKONEPEMEHHBIX
(3Haxoqepe,uy|ommccx) pAnoB; npHbIH)eHHOE
BBIMHCIICHHE CYMM pSZIOB.

Yncnoseie pszbi

4l




DyHKLHOHANBHbIE
PpAzbI

Crenennbie pspr: Teopema Abensi; Haxoskenne paauyca,
HHTepBana, obnactu  cxomumocTH CTEMEHHOro  paps;
CBOWCTBA CTENEHHBIX pPANOB M mx NPHMEHeHHEe JuIs
HAXOXKIAEHHS CyMM PSIOB.

Dopmysia Tefinopa u _ee npumererye: dopmyna Teitnopa
AU MHOTOUNEHa; (opmyna Teiinopa mms npoussonsHoi
dynkuwan;  npumenenne (bopmy Teitnopa B
TPHONHKEHHDIX BEIYHCEHHUSX,
Pasnosxenne dynxumii s CTeneHHbIe Bl. HaXOxIeHue
ko3(huurerToB Teiinopa,  ouenka HOTrPELIHOCTH
BBIMHCICHHA  Cymmbl  paga; QITOPUTM  Pa3JIONKEHMS
HKLMH B CTENEHHOI psz.

IMpumvenenus pianoe  Tefinopa: BbruucieHue 3HAYeHUii
dyHkumii; npubmkenHOE BBIMHCIEHHE ONpPENENEHHDbIX
VHTErpanoB; BLIYMCIEHHE YHCEN «ey «m», JorapupMos;

BBIYHC/IEHHE NIPENENOB.
PYBEX 4. Koutponemas pabora no P7-P8.
Merpuyeckue [IPOCTPAHCTBa; NOHATHE MeTpudeckoro

TPOCTPAHCTBA;  NpPHMEPbI  MeTpHYeCKHX MPOCTPAHCTB;
JIOKA3aTENILCTBO TOrO, YTO TO MMM MHoe MHOXECTBO C
3aMaHHLIM  PAacCTOSHMEM,  sBusercs METPHYECKHM
PaHCTBOM; CBSI3b C NPaKTHKO.

eHCTBUTEbHEIE KUHH HECKONbKHX JeiiCTBHTENbHbIX
[EPEMEHHBIX: NOHATHE, CrOCOGE! 3ananus; obnacte
ONPENENEHNS,  MHOXKECTBO 3HaYeHHi;  rpapuueckoe
u3obpaxceHne  yHKumH ABYX MEPEMEHHBIX, JHHHMH W
TIOBEPXHOCTH YPOBHS.
Tpenen  w  menpepwsrocts HKIUH _ HECKOJBKHX
NEPEMEHHbIX: NOHATHS (Pa3TUYHbIE OTIDENENECHHST U uX
SKBHMBAJICHTHOCTB); CBOHCTBA byHxOmii, HEMNPEPBIBHBIX B
TOtKe; CBOHCTBA QyHKUMiF Ha 3aMKHYTBIX OrpaHHYEHHBIX

Hubdepenunanshoe
HcqucneHne GyHkiuin

MHOTHX NEPEMEHHbBIX

POM3BOAHBIX  (ynkumn  gpyx [EPEMEHHBIX;
audbeperunpyemocts byrkunn TOYKE;  YCIOBHS
mubdepennmpyemocty; Auddepentman u ero BBIPA)KEHHE
€PE3 YACTHbBIE NPOU3BOLHEIE,

HOOEPEHMPOBAHNE CIIONKHOMN ByHKIM: dopmyner s

HAaXOKIEHUA  NPOM3BOMHON CIOKHOI byHkumm;
HHBAPHAHTHOCTE  (hOpMBbI mupdepennmana; npumenene
AUPDEPEHUHANA B NPHONIKEHHEIX BLIMHCICHHAX.
Hponssognbie u anddepennmans:  soomux MOPANKOB:
Onpenenesns; 0G03Ha eHNs; HAXOKIEHHE; CHMBOJIHYECKas
3amuce aubdeperumnana moGoro [opAnKa, HapyweHue
HHBAPHAHTHOCTH (OpMBI y nuQdepeHunanos Bricimux
MOPSJIKOB.
Dopmyna Tejinopa HKUMH JBYX MEDEMEHHBIX:
BBIBOZ,  NIpUMEHEeHue bopmynbr Teitmopa g
NPHOIMKEHHDIX BBIYHCTEHHIT,
Hesisupie dyuxunu: nonsre; YCJIOBHSA CyIIECTBOBAHMS,
HaX0MACHHE NPOUIBOIHEIX HEABHO 3aaHHBIX
Mpoussommas 1o pan ABJICHUIO; onpeneseHue,
HAXOMACHHE; CBA3b C IPA/HEHTOM; KACATENbHAS MIOCKOCTE,
H HOPMaJTb K MOBEPXHOCTH.
OKCTPEMYMBI HKUHH  HECKONIbKHX  nepemenmbix:
ONPEACNCHHE; YCNOBHA  CyIleCTBOBAHHS, HaXOXEHHE;
3a71a4K HA SKCTPEMYMBbT,




obnacru: NOHATHE, Hax0XIeHune; 3a1a4n Ha ONTUMHM3ALIUIO.

PYBEX 5. Koutponehas pa6ora no TeMe «DyHKInu
MHOTHX NEPEMEHHBIX U HX IPHMEHeHH ey,

J{BoiiHpre HHTErPAJIbL onpenenexue,

BLMMHCIIEHHE; YCIOBHA CylIeCTBOBAHSL.
3amena nepemennbx B IBOHHOM WHTerpae: BBIYHCIIEHHE
HBOHHOrO HHTErpajla ¢ noMomp 3aMeHBI, JBOMHOI
HHTETPast B NOJNSPHBIX KOOPAMHATAX.
Ipunoxenus nsoiitoro MHTETPANA: BLIYHCICHHE MIOmaH
TUIOCKOH (HUryphI; 06bema T4, MIOIANH NOBEPXHOCTH;
Macchl IUIACTHHKH, CTATHYECKHX MOMEHTOB TNACTHHKH;
KOOpAMHAT UeHTpa macc TUIACTHHKH, MOMEHTOB HMHEepLuK
MJIACTHHKH,
Tpoiinbie HHTCIPANILI. NOHATHE; CBONCTBa, BBIYHCIIEHHE;,
CTPHYECKHE U (H3HYecKHe.
Kpusonureiinbie nnre anbl | pona (no miune ayru)-
TIOHATHE, CBOHCTBA, BbIMMCIIEHHE, reoMeTpHueckue i
(QH3MYECKHE NPHIIOKEHNS!,
Kpuposnuneiinpie wnre anbl 11 pona (o koo HHaTam):
TNIOHATHE, CBOMHCTBA; BBIYHCIICHHE; reoMeTpuueckue u
(WDH3HYECKHE MPUIOKEHHMSL.
Hesasucumocrs HBOJIMHEHHOr0 WHTEerpama or OPMBI
OYTI:  BOCCTAHOBNEHUe  (yHkmum o ee  monHoMy
nudeperumany; ananor tbopmyer Hetorona-Jleit6ruma
JUIA KPUBOITMHEHHOIO MHTerpaa,
PYBEX 6. Camocrostensnas paboTa 1o kpaTHbv 1
PHBOJIHHEHHBIM HHTErpajam.

Hurerpanshoe
UCHHCIEHuEe (PyHKIii
MHOIHX [IEPEMEHHBIX

CBOIiCTBa,

Hurerpane o
MOBEPXHOCTH

Hosepxuocrrrie  pnre, anst I popa (mo  mao "
[IOBEPXHOCTH):  BbIMHCNEHMe  pnisg Cly4as,  kormg
TIOBEPXHOCTb  3a7aHa  ypaBHeHWem g SIBHOM  BHJE,
TNOBEPXHOCTD 3a/1aHa MApaMeTPHYECKIMMU YPABHEHHsAMH,
Hpunoxenus  mose XHOCTHBIX __HHTerpajiogl o1a;
BBIYHC/IEHHE Miowmany MOBEPXHOCTH; BBIYHCIEHHE MAacChl
FOBEPXHOCTH,  BBIYMC/ICHMHe CTATHYECKHX  MOMEHTOR
TMOBEPXHOCTH M MOMEHTOB HHEPUHH;  BBIYMCIICHHe
KOOPIHHAT LIEHTPA MACC NOBEPXHOCTH.
HosepxuocThrie uHTerpamn II poma (mo koo HHaTam):
BLIMHCNIEHHe 115 Chyyas, korma MOBEPXHOCTL 3amaHa
YPABHCHHEM B  ABHOM BHfe, NOBEPXHOCTh  3afaHa
CTPHYECKHMH YPABHEHHAMH,
Qopmyna  Crokca u__ee o MMEHEHHE.  BbIYMCIIEHHE
KPHBONMHEHHBIX  MHTerpanoB c MOMOIIBIO  (hopMy.TEI
Crokca; BoccranoBneHue byrkuan Mo ee MIOJTHOMY

ckoro-I'ayca u _ee mpumenenne:
BLIMUCTICHUE  MOBEPXHOCTHEIX HMHTErpaioB MOMOLLBIO
dopmyner Octporpanckoro; BBIYMCIIEHHE OObema Tema ¢
MOMOLIbFO TOBEPXHOCTHOTO HHTErpaa.

Cranaproe nose 1 ero xapakrepucri: TIPOM3BONHAS MO
HAIPABICHIIO, ee PU3HHUECKHIT CMbICH; TPaiHeHT; CBs3b
PANMEHTA C NPOH3BOMHOM 10 HATIPABIICHHIO.
Bexropurre nons u ux XapaKkTePUCTUKU: BbIYHCIEHHE
AHBEPTEHLIMH; MIOTOKA MOJIA Yepes3 TOBEPXHOCTB; poTOpa;
LMPKYIAHN; MCTIONB30BAHHE XAPAKTEPHCTHK npu
PaCCMOTPEHHHU CONCHOMNANBHEIX H NOTEHIHALHEX
BEKTOPHBIX MOJET.

OnemeHTs! Teopuu
nosst

Heco6creennbie Hecobcerpennrie unrerpans; ¢ _BeckoHeuHbIMU Tpenenamu
HHTErpaibl H HHTCIDHUPOBAHUS.  BHIYHCIICHHE, HCCIIeIOBAHHE  Ha
HHTCTPaJIbL, CXOJHMOCTB; FEOMETpUYECKas HHTEprpeTaLus;
3aBUCSALIHE OT TPHMEHEHHE,



Hecobereennpie  nnrerpan OT ___ HEOrDaHHYEHHbIX
bynk1mii: BEIMHCIIGHHE, HCCNENOBAHME Ha CXOAMMOCTB;
COMETPHHECKAA HHTEPIPETALHS; IpHMeHekHue,
Huverpanst,  sasucsume or napamerpa: cobcTBeHHBIe
WHTETpANLL,  3aBuCALHe oT napamerpa:  nousrye:
PAaBHOMEpHOE CcTpeMieHue K TPENeNbHON  (yHKumu;
MpemenbHBIE  mepexom  moxm  3maxom HHTerpaJa;
aubdepentuposanne u HHTErPUPOBAHHME NOX 3HAKOM
HHTErpalla; npuMeHeHue.

PYBEX 7. Koutponsras pabota «Hecobcreernbie
HHTErpaIby.

Paner dypre; OPTOTOHAJILHbIE H HOPMHPOBAHHbIE CHCTEMBI
byHKLmiL; pAnBI u k03 buLmenTH! Dypee;
TPUIOHOMETpIiecKHe psisbl Dypbe: pasnioxenue B psn
Dypre  nepuomMueckux bynkumit;  cnpur CerMeHTa
Pa3NOKEHUA, H3MEHeHHE ANHHbI cermena Pasnoxenus;
paznoxenue B pan Pypee yerHLX B HEYETHBIX (PyHKumii;
Pasnoxenue B psng Dypre GyHKuMi, 3amanHEX Ha [0;7];
Pa3N0oXKEHNe PYHKIHI B KOMITNeKCHbII psn O
PYBEX 8. Camocrosrenshas pabora
«TpuroHomeTpuyeckue psigpr YPBED.
Hurerpan d)benneoﬁasosauﬂedibe

napamMerpa

Psanb @ypre

|

4.4. KonTpoabubie padornl

YuebubiM  mianom TMPEAyCMOTPEHO 4  KOHTpOJIbHBIE pabotel, nmo 1
KOHTPOJIBHOI paboTe B KakgoMm cemectpe (1,2,3,4 CeMECTps). [leb KOHTPOIBHEIX
paGor: mposepurp SHAHWS, YMCHMA W HaBBIKH CTYJeHTOB p PEIICHUH 3ajay,
OCYINECTBUTh KOPPEKIMIO 3HAHMI CTynentos. [IpumepHbie BapuanTs coaepKarsCs

B (JOH/IE OLICHOYHBIX ¢pencts u B YMK mucrmnmms;,

5. METOJAMYECKHE YKA3AHUSA IS OBYYAIOUIUXCHAIIO
OCBOEHHIO AACHHATIINHBI

Hpucrynas x uzyuenmo MaTeMaTuieCKOro aHamm3a, HeoOX0UMO HOBTOPUTE:
OCHOBHbIC IIOHATHA Kypca anre0phl M HA4an aHaM3a CPeIHEH IIIKOMIbL; OCHOBHDBIE
(opmybl, HEOGXOMIMBIE st YCIICIIHOr0 OCBOCHHS KYPCa, BOCCTAHOBHTH B [IAMSITH
OCHOBHbIC (YHKI(HH, HX CBOHCTBA W Fpadiiky; ymeTh perarh YpaBHEHHS i
HCPABEHCTBA, B TOM HHCIIE METOZ0M HHTEPBAIOB,

Ans  ycnemmoro ocBoewus Kypca oOssatensHo nocemars mexmum
NPAKTHYCCKHE 3aHATHSA, PEryJApHO KOHCICKTHPOBATh MaTepHan  JieKupii u

y4acTBOBaTh B Oﬁcy)K,lIeHI/H/I PEIICHUA 3a/1a9 Ha NPaKTHYECKHUX 3aHATHIX,



BBIIIOJIHEHHH 3aaHuii s CaMOCTOATENBHOTO pelneHus HYXHO (PUKCHPOBATh Bce
TPYIOHBIE MeCTd M Ha KOHCYABTAIMAX HOMBITATECS HPCOL0NIETh MX C moMomBIo
npenonasanus. Cucremaruueckas HOAroTOBKa K  ayauTOopHBIM 3aHATUSIM U
aKTUBHOE y4yacTue B PaCCMOTpPEHHH BOMPOCOB Kak Ha TIPAKTHYECKUX 3aHATHAX, Tak
H Ha JIEKIHAX ABIAETCH 32/1010OM YCIICHIHOTO MPOX0KIeHUS py0GexHbIX KOHTpoJeit
H TIPOMEXYTOYHBIX aTTecTaumii 1o Aucuummmbe. Ipu npocnymupanmy JeKUuit u
IIPM  BBINONHEHWM 3afaHuii Hg NPAaKTUIECKUX  3aHATHIX PEKOMeHyeTcs
AKLCHTHPOBAThL  BHUMAHHE Ha IrOPUTMU3ALIAIO  AeHCTBHY 1o BBITIOTTHEHHIO
3amanuif, Yro CrocoGCTBYeT Goltee raybokomy u HPOIHOMY YCBOEHHIO MeTom0B
MAaTeMaTH9ecKoro anamsa. [l TCKYIIEr0 KOHTPOIIS yCIIeBaeMOCTH HCIIOJIB3yeTCst
OaLIbHO- pelTHHTOBAS CHCTEMAa KOHTPONS U OLEHKH AKTHBHOCTH CTYZIEHTOB, 4TO
crocoberByer JYHIIEMY OCBOCHMIO MaTepuana u HOTYMEHHIO BBICOKOH OLIEHKH 110
PE3yNbTaTaM OCBOCHHS UCIIATLTMHEL Beimonnenne CaMOCTOATENbHOH paboTh
[I0ApasyMeBaeT caMOCTOATEIbHOe H3YHeHHe pasfenoB MUCLMIUTHHSL, HOArOTOBKY
K pyGexHbIM KOHTPOIIAM, K MPaKTHIECKHM SAHATHSM, BBITIOIHEHHE KOHTPOJIBHBIX
paoor, IIOATOTOBKY K 3K3aMEHAaM.

Pexomenayeman TPYAOEMKOCTH CAMOCTOATEILHOI paboTel npeacrasaena B
Tabaunoe

. Pexomennyemas TPYI0EMKOCTD,
HaumenoBanme suma CaMOCTOSITENbHOI paboThI akam uac

I II I v
CEMECTp | ceMecTp | cemectp | cemectp
9 15

YriybnenHoe — m3yuenme pa3uenoB, rem - 75 3

JEKLUOHHOr0 Kypca
I I




—
Hoaroroska dYAMTOPDHbIM  3aHATUSM

(mpakTuyeckum 3aHATHSIM)
Ioarorosxa k py6esusmv KOHTPOJISIM (110 2 4 Ha

KQXJ10¢ 3aHsATHE)
lloaroroska k 3x3ame m
Tloarororka k koHTPONBHOM padore 18

6.@0]!1] OHCHOYHBIX Cpeacrs s ATTECTANHH IO AHCHHIUIHHE

6.1.ITepeuens oyenounpix cpedcme

l.Bamnsao - PEHTHHrOBass cucrema KOHTPOII W  oueHku aKaIEMHIECKOH
AKTHBHOCTH CTY/IEHTOB KTY;

2.baHk 3a7anmit K PYGEKHBIM KOHTPOTISIM No 2,3,6,8.

3. Koutponsnas pabora pyGesxHbIit KOHTpoOb 1,4,5,7.

4.Marepuansi k sx3amenan 1-4.

6.2 Cucrema Oa/uIbHO-peliTHHIOBOI OMCHKH PpaGoTBI CTYAEHTOB mo
AHCUHITHHE

I cemectp
No | Haumenosauue _Cone _xcaﬂue
.-
Bun

Pacnpenenenue Hocew. | Paora ua Pybex 1 Py6ex 2 3K3aMeH
1 | 6amos no Bugam yueOHO! | nekumii | mpakr, san. Kowurp.pa6.
y4eOHoii paBoTsl, 0,5x24 1x28
CPOKH caayu | BamneHer | o 12 o 28 o 15 no 15 30
ooz | ™" | i e | S | |

y4eOHOI paboTsr

II cemecTp

Conepsxanue
Pacnpenenenne Gannos

Pabora Ha

NPaKT. 3aH.

IIT cemectp
-
Pacnpeneneswe | Bug IMocem. | Pabota Ha Py6ex 5 Pybex 6 | sxzamen
6a10B no BHaam y4eOHOH | meximii TIPAKT. 3aH. Kontp.pa6
yue6HOH paboTsl, | paGoTs! 0,5x24

Haumenoganue

Pacnpenenenue
62108 O BHAaM
y4e6HOH paboTsl,
CPOKH cnavm
yuebHO# paboTsr

y4ebHOH | nexumii

1x28

no 15
Ha 16 np.3an




CPOKH cnauu | Bammeher | o 12 o 28 no 15
y4e6HO#t paboTsl | e onenky Ha 8 mp.3an

TV cemecrp
Hanmenosanmue Coneprxanue
Pacnipenenenue 6ammos
Pacnpenenenne | Bug IMocer.

JIEKLIHAMK
1x24

6amwioB no Bugam y4ebHoii
yuebHoit pa6ortsr,
CpOKH craum
4yebHOI

Py6esx 7 Py6ex 8 3K3aMeH
Kourp.pa6
1x22

Bamnensr | jo 24 o 22 no 12 no 12
€ OLICHKH Ha 17 nip.3an, Ha 23 np.3an.

Kpurepuii nepecuera 6amios 5 60 1 Menee Ganzos — HEYXOBIETBOPHTEAbHO (He 324TEHO);
TPANHLMOHHYO OLEHKY MO HTOram 61...73 - YAOBJIETBOPHTENIBLHO (3auTeno);

PaboTsl B cemecTpe u sK3amena 74... 90 - xopomo;

91...100 — orsmuno,

Jina nonycka TPOMEKYTOUHO# aTTecTauuy no AHUCLHIUINHE 3a CeMecTp
obyuaroimuiics nomken HabpaTkb Mo uroram TEKYLIErO 1 pyGeRHOro KoHTposei:
He menee 51 6amna. B cayyae ecm oBy4atonmiics rabpan menee 51 6anna, To
K &TTECTALHOHHBIM HCIBITAHUSAM OH He HOmycKaercs.

Kpurepnu nonycxa k
MIPOMEXYTOYHOI aTTecTalmy,
BO3MOXKHOCTH NOJTy4YeHH s
ABTOMATHYECKOro 3avyera

(3x3amenamonHoi OLIEHKH) 110 Jna nonyuenns sxsamena Ges TPOBENIEHNS NpoLeNyPbI IPOMEKYTOUHOI
JHMCUHMILIMHE, BO3MOXKHOCTD arrecrauny obydaomemycs Heobxomumo HaGpartb B xoze TEKYILero u
TOJly4eHHs OOHYCHBIX Gannos PYOeXHBIX KOHTpONeit He Menee 61 6amna. B stom Ciy4yae uror GanmpHoki

OLIEHKH, MOJTy4aemMoii obyuarormmmes, ONpenensiercs no KOJIH4eCTBy Gamios,
HabpaHHBIX UM B X0 TEKYIEro 1 pyGesHbIX KOHTpOneii. Ilpu 31om, Ha
YCMOTpeHHe npenonasarens, GammpHas OueHka o0yyaromerocs Moxer GoiTs
TOBLILIEHA 32 CHET MOMYHEHHS AOTOMHUTENbHELX Gasios 3a AKAAEMHYECKYIO
AKTHBHOCTb.

O6yuatowmtics, HMEIOIIHI NIPaBo Ha noMyuense OLeHKH 6e3 npoBenenns
TIPOLENYPEI NPOMEKYTOUHOI ATTECTALUH, MOKET [OBBICHTD ee MyTeM cnauu
ATTECTALHOHHOTO MCMBbITAHUA. B Clydae nostyyenus obyyaromumes na
TTECTALMOHHOM HCTbITarkH 0 Ganios Hror GannbHoit onenku o
IOHUCLIMILTHHE HE CHUIKAETCH,

3a axaneMm4eckyio akTHBHOCTS B XONE OCBOCHHS IMCLIHNTIMHDI, y4acTHe
B y4eOHOI, Hay1HO-HCCIIeI0BATENbLCKOM, CropTHBHOIH, KYJILTYPHO-TBOPYECKOH
H 061IeCTBeHHOI NeATeNnbHOCTH cqualoLuemycn MOTyT ObITh HaUHC/IEHDI
AOMONIHHATE bHBIE GaThl. MakcumanbHOE KomuuecTso JOTIONMHUTENbHBIX
Gaiuios 3a AKANEMHUECKYIO aKTHBHOCTb COCTaBNseT 30,

OcHoBanuem s TONYYEHNS TONONTHHTETbHBIX GAILIOB ABIAIOTCA:

- BRIONHEHHE ONOMHHTENBHBIX 381aHHUIT 110 THCLHIUTIHE,
JOTIONIHUTENbHBIE DAl HAYKCAsIOTCS TIpernofaBsarenem;

- YHaCTHE B TeueHHe CeMecTpa B yuebHoI, HayHO-HCCIIE/0BATENbCKOH,
CTIOPTHBHOM, KYNETYPHO-TBOpUECKOi 1 obwecrsenHol esTenbHoCTH KTV.

B cayyae ecnn TIPOMEXYTOYHOI aTTecTanuu (3x3ameny) Habpana
Cymma meHee 51 Gana, obyuaromemycs HeoBxomHMO HabpaTb Henocraromee
KOJIMYECTBO GAILIIOB 33 CYET BHINOJIHEHHS AOMONHHTENBHBIX 3a0aHuUI, 10 KOHLA
nocnenHei (3aueTHoil) Henenu cemecTpa.

JIuxBunaums akanemmueckux 3a710/DKEHHOCTE, BO3HHKLINX H3-3a
Pa3HOCTH B y4eGHbIX MIaHax npu TIEPEBONE HIH BOCCTAHOBIIEHHH, NPOBOHTCS
TyTEM BbINONHEHUS IOTIONHUTENbHbIX 3ananuii, popma u o6vem KOTOPbIX
ONPENENACTC NPENOAaBATEICM.

Dopmbr 1 BuAL! yaeGHOI paboTsl
LIS HEYCITeBAIOLIMX
(BoccTaHOBMBIIIXCS KA Kypce
0byuenus) obyuarommuxcs s
TOJNYHEHUS HEAOCTAIOIIHX GaIoB
B KOHLIE cemecTpa




pasaenam, rae pazbupatorcs [IPUMEPHbIE 3a1aHus pyGexHOro KOHTPOJ151.
OK3aMeHbl MpoBOASTCH B TMCEMCHHOH (opme 10 Gumeram; CTy€HTaM

Kaxnoe 3ananue). Bpems, OTBOIMMOE Ha 5K3aMeH 1-2 yaca,

Pesynsrarer TEKYIIET0 KOHTPOJIsA, dK3aMeHa 3aHOCSTCS B 9K3aMEHAIIMOHHY IO
BCAOMOCTH, KOTOpas ¢iaercs B OpraHM3alMOHHBIN OTHE)] HHCTUTYTA, pe3yibTaTsl
9K3aMCHa BBICTABIISIOTCS B 3aUCTHYIO KHIWKKY 06Y4aromerocs.

6.4 ITpumepnt oyenoynsix cpeocme ons pyGexcupix Konmponeii u 3xzamena,
1. 3ananns x PYGexHOMY KOHTpOIIO No [-Ne§.

2. Bonpockr Kk sKk3amenan 1-4,
IpumepHbie 3ananus « py6esxHomy KOHTposmo Ne 1-No8
PyGex 1. Konrponbhas pabora Bapuanr 0
1. Berumcnure ol ()1 §
5n?4+8n-3
nZ-n43

CoRE il ) 3

: X —x"+x“=3x42

li —_—
6) lim,_,, o

a) lim,,_,,

. x
B llm T
Moo ey
sinx .
sin 6x—sin 7x°
li x3-1,
) limg_,, Pt
€Os 2X—Ccosx
e SO

r) lim,_,,

€) lim,, 1-cosx
2. Bolumcnure:

3
x3+5)2x !

3) lim,._.c, (x3+1
In(x+1)

6) lim,_,, (ﬁ)m

PyGex 2.  Bapuanr 0

1. Haiinmre npoussombie byHkH:

a) f(x) = Vx + vz e) f(x) =%

arctgix’

6) f(x) = Lsin2x, ®) f(x) = ylese®

’

1-sin2x’ x2—g
B) f(x) = 570, 5) () = x VI T 2, £ ),
1) f(x) = xtn?x; ) fx) = —*jiffag
2) f(x) - 3x5—x7+x;

x5-2
2. Uccnenyiire yHkumu i NOCTPOFiTe HX Tpaduk.
— xz .
a) f(x) = oy
6) f(x) = x + In(x? - 4).
3. Beryuciure Tpeenb;



] 1+3x2-2
a) lim,.,, e

i 5x
li —
6) Mo arctg3x

Pybex3.  Bapmanr 0
1) Haiinure m-n'erpa.nm

a)fcos- cosZ dx sz—ﬂT:sx)_Z’ 8) [(sinx)*dx; r) J(cosx)Sdx,

2) Buqncnm-e Hmrpanu

a)fm’ )fz (x+1)(x 8

B) [(x+1) cos 2x dx; r) [X 1ttt RS dx;

x4 tax?
) [ ctg*xdx; e)f ?7»/"

)f(9+x2)3’ 3)'[25"121'3 cosx+4’

3) Beruncaure miowmans (urypel, orpannuennoii KpHBO# p = 3 + sin ¢.

4B

BIMHCIHTE 00BeM Tena, orpaHuyenHoro TIOBEPXHOCTHIO X% + 6y2 + 472 = 12,

5) Beruucnre AUIMHY KpHBOH p = 1 + cos ¢,

PyGewx 4. Konrponsuas pabora Bapuanr 0

1.

Yeranosure cxomumocts PA%a U HalizuTe ero cymmy:
11 1

wutatnt -ttt
I/Iccnenyme Ha CXOIMMOCTb PsifibI;

n+1
) + + T e
1 .
)M 31n3+ ’ +(n+1)ln e T
e S LRI ne1__ 1
135 357+5»7~9 +( 1) (211-—1)(2n+1)(211+3)+

3. Hccnez:yn-re Ha CXOAUMOCTS psaibI:
a) sintq + Si2a sin* Zcr i L sin 3rx+ .\ Sin'na sm‘na .

6) arcsml-f—arcsmz + . +arcsm" + e
s)1+ Ftomta+e

n-1
D1-gz 45— +( Hrote iy

4, Paa.rmmme B PAL 10 crenenam x dynkumio f(x) = xy/x F 1.
S. Beraucnure cos 18° ¢ TOYHOCTBO 10 0,001,

Pybex 5. Kontponbnas pabora Bapuaut 0

1)
2)

3)
4

5)
6)

7

PyGex 6.

1

2)

Haiinure u usc6pazm‘e oGuiacTh onpenenenms GyHxumn z = In(y? — x) + vx.

Haiigre2Z, & udz e z = 3xy + x2t + y3, x* =3t + 5,y = cos 2t + 2st.

at’ a
Borumenure npubmukenno (2 — 10,98 8)"".
U=+ @) +(x—-y)- Y'(y). Tposepbre, wuro (x—y) - =2 Bxay g—';, PH W - gBawnm

.mcbdnepeﬂunpyemue dyHKIMY,

aliiure nepsbic u BTOPBIC  4HaCTHBIC TNPOM3BONHBIE HESBHON byHkunnZ = f(x,y),onpenensemoii
ypasnenuem x° — 2x2z2 + 23 = (, ecm f(1;1) = 1, B rouke My(1;1;1).
M3 Beex npamoyronsueix TIapaiIesIenUIeIos, HMEr KX AAHHYI0 AHArOHaNb, HalifuTe TOT, 06beM KOTOPOro
Haubonbm i,

Haiinmnte manGonsiree u nanmenpies 3HAYEHUA cl)ymcuma FOuy) =x2 +3y2—x 4 18y — 4 B o6nacru,
0<x<

YAOBNETBOPAIOMICH CUCTEME HEpaBeHCTB { —4< y< 0.

Bapuanr 0
Hamenure TOPANOK HHTErPHPOBAHWS B HHTErpane:

DL a [ dy:. gt pdy [ Fxy) d.

Borumennre [f) dxdynsyms cnocoGamu; obnacts D orpanuuena mumyamm Y=2—--xy2=4x+4



3. Beruucnure o6vem TENa, OrpaHHYEHHOTO NOBEPXHOCTSM:

¥ +y’=4y+z=2z=0

4. Haiinure nentp mace OAHOPOZHOF PHIypbI, OrpaHHuCHHO THHUAMH: Y =2x3y2 =2y
Boruncnure QSL 2x(y — 1)dx + x%dyno KOHTYpy UrypeL, orpanuuensoi JHHMAME: y = x2,y = 9,

(2;2

6. Bolunciure f(o;o)) (Zxy = 5y%) dx + (x% - 15xy? + 6y)dyc nomowsio nepBoo6pasHoii,

PyGex 7.  Kourpomsmas pabora Bapuanr 0

1. Bemucnure notok BEKTOpHOrO mojst d = (z — x)7+ (z + X + (x + 2y + 2)k HEPE3  TPEeyrobHHK,
BBIPE3AHHBIH KOODPIHHATHBIMHK TLIOCKOCTSAMH M3 MIOCKOCTH 2x + Y+2z2—-2=0, B Tom HarnpasieHnH
HOPMaJli K II0CKOCTH, KoTOpoe obpasyer ¢ ocsio Oy OCTpBIit yrog.

2. Bbiucnute LUHDKYIALUMIO BEKTOPHOTO monst & = -2t+E- W+ (x — 2Ykenoms OKPYKHOCTH,
TONY4AIOWEACs NPU nepecedeHnn cheper x% +y2 4 22 = 1 WIOCKOCTH X + Y + Z = @ u npoBeraemoii
TIPOTHB XO/1a 4acoBOi CTpenkHy, eciu CMOTPETB M3 Touku M(0;0;2).

3. Bolacuure, sistercs mm none g — xl + ] + zknorenumansipim, Beruncnure uupkynsawmo nons g BJIOJIb
OKpYKHOCTH X2 + 22 = 1 npoSeraemoit npoTus xoma YaCOBOH CTPENKH, ecnu CMOTpETE 13 ToukH M(0;1;0),

+ 60 dx +00 |n x g +o0 xdx |
a)f-w x244x+5° 6)fz Tt W =2

0 (1+x)3
1_dx | e dx 132242
r) fo 7 ) fl e e)f0 T,/x_de‘

PyGex 8.  Bapuanr 0
Pasnosxure 8 TPUIOHOMETpHYECKHE Psiabl Dype:
= <0,
D@ =5 TFEY wamny;
6) f(x) ===, x € (0; 2m);
B) f(x) = { 03 0<x<05, TOJLKO TI0 CHHYCam :
-03, 05<x<1 HYCaM M TOJILKO N0 KocuHycam;
1) f(x) = sign (cosx);
B f(x) =x% x € (a;a +21).

[lepeuens meopemuueciux 60NPOCO8 Onst sx3amena (] cemecmp)
. XOMHMOCTH PAaCUIMPEHHS MHOMKECTBA PalHOHANBHBIX YHCe.

2. AKcHOMaTHKa MHOKeCTBa AeHCTBUTENbHBIX unCe).

3. Axcuoma HEMPEPLIBHOCTH NeHCTBHTEbHBIX unce, Hoxkasarenscrao Teopemsl Kanropa o crarusaromeiics
CHCTEME OTPE3KOB.

4. Momysb peiictautensroro HHCJI | €ro CBOHCTBa (¢ AOKA3aTeLCTBOM).

5. Jlokasarenscrso TEOPEMBI O  MpPENCTABICHHH BCAKOM byHKmmy, OTIDENENCHHON Ha  MHOKeCTBe,
CHMMETPHYHOM OTHOCHTEJIbHO Hauasa KOOPIHMHAT, B BULE CYMMBbI Y€THOM 1 HeweTHOIH bynkumii.

6. JlokasatenscTso cBoiicTs CXOZALIIMXCA NOCHEOBATENILHOCTE.

7. JlokasaTembcrso TEOPEMBI O CYIIECTBOBAHMM Npejena ¥ MOHOTOHHOH OrpaHHYEHHOIT MoCenoBaTeNbHOCTH.

Ipumepsr npumvenersa sroii TCOpPEMBI.

JlokasatenscTBo cBolicTs BeckoHeuHO MasbIx MOCNEA0BATEILHOCTE],

9. JlokasatenseTso TEOPEMBl O  CBA3M  MeXNy GecKoHEuHO Manoii  u  GeckoHeuHo  Gombmoii
TIOC/IEI0BATENBHOCTAMH.

10. Toxkaszarenbcreo TeopeM 06 apudmeruueckux croiicTax TIPENIENIOB MOCIEN0BATENbHOCTEE.

11. Mokasarenbcrso 9KBHBAICHTHOCTH ONPENENeHNH BYHKLMH B Touke o I'efine u Komy,

12. oxasatenscrao KPHUTEpHst CyLIeCTBOBaHHS Npexena byHknuM B TouKe (cBa3b npenena ¢ OAHOCTOPOHHHMH

5
£
:
:
=
8
D

L&

13. JlokasatenscTBo nokambHbix CBOHACTB (hyHKUMH, umerowreli KOHEUHbIii mpenen B Toyke (orpanuyentocts,
COXpaHeHHe 3HaKa B OKPECTHOCTH TOUKH).

14. Mokasarensctso cBoiicTs byHKuni, umeroux KOHEYHBIH TIpenen B Touke (emnucTBEHHOCTD npezena,
TpeneNbHEI Nepexo B paBeHCTBe u HEPABCHCTBE, Npe/ieN MPOMEKYTOYHO dyHKuHm).

15. HMokasatenscTso coiicTs GeckoHeuHo mManmbix bynkumii.

16. Jloxasarenscrso Teopem 06 apumeTHIeCKHX CBOMiCTRAX npenenos QyHKuui.

% sinx o
17. lokasatenscreo TIEPBOro 3aMeHaTenbHOro npesena; llmx_,o—x- = 1u cnexcrsmii u3 Hero,

1
18. oxaszarenncreo BTOPOro 3ameyaTeNbHOro npenena: lin&(l + x)* = eu crencreuii uz Hero,
Pand
19. Mokasatenncrso TeopeM 06 apudMeTHueckix CBoliCTBAX HEMPEPBIBHBIX BYHKLMIT.



20.

21.
22,

23.

24.

25

30.
31.

32,
3.

34.
3s.
36.

37.

38.
39.

40,
41.
42,
43,
44,
45,

Hoxasarenscreo TCOPEMbI O HENPEPLIBHOCTH KOMIOSHLIMH HenpephIBHbIX bynkumii. Mepexon x nipeneny
TOZ 3HAKOM HENpPepLIBHOM hyHKLMH,

HAoxkasarenscTso nokanpHbx CBOJCTB (yHKIMH, HETIPEPLIBHOH B Touke.

Touku paspesa bysxm u nx knaccutpukauns. Heenenosanme byHKnMM Ha HETIPEPLIBHOCTE H nOCTpoeHHe

. Hokazarenscreo TpaBun nnddepenuuposanus CYMMBI, IPOM3BENEHUS U YaCTHOrO byHKwmi,
26.
27.
28.
29.

Beisox dopmyn nuddepenuuposanus (Tabnuua TPOU3BOMHBIX).

Beisox opmyusr s Au(HEpeRIHpoBaHIS ClioKHO byHKuHy,

Beison Gopmybr ayis nupdepentupopanns obpatHo# dyHKumw,

Jlorapudmuueckoe muddepentmposanme. Boison dopmyns g nuddepenuuposarus NOKa3aTeNnbHO-
CTENCHHON (yHKIMM,

Mpoussonusie Bbicimix TnopAnkos. JlokasarenscTso ceoiicts TIPOM3BOAHEIX /-TO NOpszKa.

Auddepeninan (yrkmu,  Boisog dopmynbl  ans NpuMeHEHNsT nuddepenumana g HPHOIHKEHHbIX
BBIYHCIICHHUSIX.

HAuddepennnan croxuoit Gynimn. Tokasarenserso CBOHCTBa MHBapHAHTHOCTH auddepennnana epBOro
nopsiaka.

Huddepenmans:  sricmmx nopsankos.  Jfokaszatenscrso HapyleHus cpoiicrsa HHBAPHAHTHOCTH y
nuddepeninana BTOPOrO Mopszka,

Hoxasatenscreo Teopembt 0 nuddepenunpyembix byHKIHIX (Pepma, Poss, Jlarpamxa, Kowmn),

BTOPOIi npou3sBosHoii),
Hokasatenscteo nocraroutoro YCIOBHA BBIMYKAOCTH (BOTHYTOCTH) GyHkLMH Ha TPOMESKYTKe.
Hoxasatenscreo neobxomumbix YCIIOBHIT CyecTBOBaHMs ToyKY neperuba rpaguka dynkmm,
Hoxasarenscrso nocrarounoro YCTIOBHS CYINECTBOBaHMS TOUKH Nepernba rpaduxa dymxupm,

O6ocHoBanue CYLECTBOBAHHA aCHMNTOT y rpaduka dyHkimu,

O6mas cxema uccnenopanus byrKuMT u NOCTpoeHHe ee rpaduka.

Mapamerpuueckoe 3ananue (yskumii. Boisog hopmyn ans maxoxmenms TpomsBoaHbIX In 11 nopsnka
TapaMETPUHeCKH 3aTaHHBIX (yHKIH,

Hcemecmp

Hepevens npaxmuveciux YMenuti u naswikos, neoGxooumbix s coauu sxzamena.
Brraucnenne HEOTIDENCNICHHbIX ~ HHTErpasios: TpaBulla  WHTETPHPOBAHMS,  3amena NEPEMEHHOIT,
MHTErPHPOBAHHUE 10 YaCTAM; HHTETPUPOBAHHE PALMOHANBLHBIX byHKImii; HHTErPHPOBAHNE HPPALIHOHANBHBIX
byHKLHiL; MHTETPHPOBAHHE TPHIOHOMETPHYECKUX yHKuHil,
Beruciienne  onpenerenmpx HHTerpanos:  (opmyia Hetorona-Jleiibuuna; 3avena TIEPEMEHHOIA;
HHTErPUPOBAHME 110 YACTAM.
Bermucnenne PEOMETPHHYECKHX BENMYHH: MIOWATb MIOCKO Gurypsr; o6sem TeNa; NIHHA AYTH; Miolans
NOBEPXHOCTH BpAlIeHHs.
Bbraucnenne pusnueckix ey CTATUYECKHE MOMEHTBI AyT TITACTHHOK; KOOPAMHATBI LEHTPa Macc
AYr U MIACTHHOK; paboTa; nasnenue,
Hccnenosanue panos ua CXOUMOCTB.
Hccnenosanue dysxumonanusx TI0C/IeNOBATENLHOCTEN M PSNIOB Ha PAaBHOMEDPHYIO CXOAMMOCTb.
Pasnowenne pynxumii B crenennsie PAZBL
Hcnonbsosanue coiicrs PAZIOB Ut HAXOXKAEHHS HX CyMM,
Ipumenenwe psnos s NPUOIIKEHHBIX BBIYHCIICHUSX,

Bonpocs: i or3aMeNY.
ITeprooGpasnas (yHxums, ee ocHOBHOE cBoiicTso. Heonpenenenuwiii HHTErpa, CBOHCTBA, BbITeKaromme u3
€ro onpezeneHus.

Tabnuua ocroBHbIx HHTErpajios,
Ipasuna nurerpuposanms,
Merosbr urTerpuposarms no HacTsM M 3aMEHO# nepeMeHHoif.



14.

16.
17.
18.
19.

20.

21.
22,
23,

24.

25,
26.
27.
28.
29.

Hurerpuposanue NPOCTEHNX  paLHOHATBHBIX Aapoberi I-IV  Tumos. PexyppenThas dopmyna s

dx
BBIYHCIIEHNS [ Gy * L

(x%4a

Meron neonpenenennsix K03 dHUHEHTOR 111 pasioxkerus TIPABHIBHBIX PALIHOHANBLHBIX APOGeii Ha CyMMy
TPOCTeHuIHX,

Hurerpuposanue HPPALHOHANbLHBIX (ByHKLIH,

Hnrerpuposanue TPHTOHOMETPHYECKHX BhIpaKeHHi,

Moustue  onpenenennoro MHTerpana, ero  reomerpuueckuii emeicn.  Heofxomumoe  yenopue
MHTErpHPyeMOCTH QyHKIHM,

. Heobxomumoe 1 nocrarouroe YCNIOBHE CyIecTBOBAHMS OTpeseIeHHOro HHTerpana.

- Knaccer nnrerpupyemsrx GyHKuwmiL,

- Coiictsa onpenenenroro HHTETpana.

- Mnrerpan ¢ nepemenmbim BEPXHHM Mpefienom, ero cpoiicTea. D®opmyna Hbtotona-Jleit6runa s

BBIYHCIIEHHA OMpeneneHHbIx HHTErpajos.
HHTel‘pPIPOBaHHC IO YacTsiM 1 TIONCTAHOBKOM B OnpeneneHHOM HHTErpasne.

PANa u ero ocTatka.
leomerpuueckuit PAR ¥ €ero cxomuMocTs. I APMOHMYECKHI PSIZT M €ero pacxonuMocTs,

Kpurepuii cxogumoctu PAa € NOJIOKUTEILHBIMH YieHaMH,

Hocratounsie npusnaxu CXOMMMOCTH PSZIOB C NONOKHTETbHBIMU 'NEHAMH: CPaBHEHHs, Hanambepa, Komu,
HHTErPajIbHbIH,

Teopema Jlei6uuna o CXOIMMOCTH 3HaKOYEPENYIOLErocs PAla U ee IpUMeHeHNe st OleHKY NOTPELTHOCTH
NPHOTHKEHHOTO BbIMHC IEHMs CYMM DSZIOB.

Croiicrea aGcomorso i YCNOBHO CXONAMIMXCS PAANOB,

Hocrarounoe yenoswe s CXOAMMOCTH 3HAKONepeMEeHHOM pAna.

CaolicTpa PaBHOMEpHO cXonsumxcst GyHKLUHOHATBHEX TMOC/IEN0BATEILHOCT .

Caoiictra PaBHOMEPHO CXOAALHXCS OYHKIHMOHATBHBIX pAnoB.

Teopema AGens. Bup obnactu  cxogumocry CTeMeHHOro psma. Haxoxnenue obnacti cxommumocTy
CTENEeHHOro psna.

. HeoGxonmmoe u nocratounoe YCIIOBHE PA3NOKUMOCTH (YHKIHH B CTenenHoji pan.
. Pasnoxenne s psig Maxknopena bymkumii: e, sinx, cosx, In(1 + x), (14 x)e.
- Kocseunsie npuemsr i metozs: paznoxenns GyHkumii B cTenenHse pszEL

lepevens npaxmuuecruy ymenuis o coayu axzamena (171 cemecmp).
Haxoxzenue npenenos bynKmmii neckonbkux [E€PEMEHHBIX.
Hccnenosanne dyrxumii na HETIPEPBLIBHOCTB.
Haxoxnerue yactapix NPOH3BONHBIX U nupdepeniuanos I MOpsizIKa.
Haxosnenne yacthpix MPOH3BOAHBIX i AuddepeHHanos sbicmmx MOPSIIKOB.
Hruddepenmposanue croxuoii byHKUHH.
Ipumenenue naddepennnana B npubnuicennbix BbIYHC/ICHUAX.
Haxosnenne npoussonusix Hessro 3alaHHBIX (yHKIHIT,
Hcenenosanue bynxumit na 3KCTPEMYMBL.
Hccnenosanue dyrkuuii pa YCIIOBHBIE 3KCTPEMYMBI,

10) Haxoxnenue HAaUMEHbLIEr0 U HAHOONBLIEro 3HAYeHHMiT (yHKLMH B 0BnacTy.

11) Pemenue 3anau na ONTUMH3ALHIO.

12) Boruncnenue ABOHHOTO, TPOITHOIO, KPUBONTHHEIHEIX uHTerpanos Iu I poxa.

13) Hpunosxenns nsoiino, , TPOHHOTO, KPMBOJIHHEHHBIX HMHTErpaJIOB Ul BbIYMCIIEHHS TEOMETPHYECKUX K

D
2)
3)

dusHyeckux Bennumn.

Tlepevens meopemuveciuy BONPOCOS OnAa coauu srsamena (I cemecmp).
Hoxasarenscrso csoiicrn byHKLwmii, HETPEPBIBHBIX B TOUKE,
Hokasatenbcrso croiicts byHKuHit, HETPEPBIBHLIX Ha 3aMKHYTBIX OFPaHHYEHHBIX obnacrsax.
Joxasatenscreo HEODXOMUMBIX yCnoBHif muddepentpyemocty B Touxe.



4) Jlokasatenscreo JIOCTATOYHOrO yenoBus audoepeHtmpyemocTn byHKuMY B TouKe,

5) Beisog bopmyn ms Auddepernposanms croxHoi byakimn.

6) Jokasarenscreo MHBaPHAHTHOCTH (hopMBI anddepenunana byHKn,

7) BuiBox dopmymsr mis NpUMeHeHHs tuddepeninana B TIPHOMIKEHHBIX BBMUCTEHMAX,

8) Brsox popmys ms Auddepenunana II, 11 . p-ro HOPSZIKOB.

9) JMokasatenscTso HapyLICHHA UHBAPMAHTHOCTH Gopmer y aupdepeHuHancs sbicmmx HOPAIKOB.
10) Beiox dopmyasr Teitnopa nns dyskuun ZBYX MepeMeHHbIX.

21) Hoxasatenscrso croiicrs ABOHHOTO HHTErpana.

22) Boisog (bopmynsr  3amern M€PEMEHHBIX B 71BOIHOM HHTEerpane. JIBoiHOi MHTETpal B MONAPHBIX
KOOpAHHaTax.

MOMEHTOB HHEPLIH JTyri.
30) [Jlokasarenscreo CYLECTBOBAHHS KPHBOJIHHERHOIO uHTerpana [lpona (o KOOpZHHATAM).
31) BoiBoa dopmyn st BBIMHCICHHSA KPUBOJHHETHOTO uhrerpana Ilpona.
32) Boisog Gopmynst Mpuna u opmybr s BbrucTeRHS TIOMWanH MI0ckol (urypsr.
33) Beizox dopmysst aus BLMHCIIEHUS paboTs MI0CKOro cuT0Boro noJIs.
34) Jlokasarenscrso HE3aBHCHMOCTY KPHBONMHEHHOTO HHTErpana ot ¢popms! nyru HHTETPUPOBAHHS,
35) Yenoswue nonsoro nuddepennuana u BOCCTaHOBIIEHHE (YHKLUHK 110 ee nosnHOMY G depenumany.
36) BeiBon ananora (opmyner Hetorona-JleiiGunua nna serncnenns KPHUBOJIMHEIHOTO MHTerpara,

Iepeuens meopemuyeciux 60NpPOCOs Oasi coavu sxsamena (TV cemecmp).
1. TloBepxuocTHbIE HHTErpanbl 1 pona: nousTHe, CBeneHHe K ZBOHHOMY.
1. Berancnenue senuuns ¢ nomowpio TMOBEPXHOCTHLIX HHTErpaos | popa.
2. TloBepxHocTHBIE HHTErpaibl 2 posia: OHATHE, CBeNeHMe Kk NIBOHHOMY.
3. Dopmyna Crokca u ee TIPUMEHEHNE AT HCCENOBAHUA KPHBOTHHE HbX HHTErpajioB B MPOCTPAaHCTBE.
4. Dopmyna Ocrporpanckoro,
5. Ipowussoanas CKAIIPHOTO NOJIs MO HANPABIIEHHIO, €€ CBSI3b ¢ nupdeperumpyemoctsio (yHKIHH B TOUKe,
6. I'pagueHT ckanspHoro noms 1 ero CBA3L C MPOH3BOAHOM 110 HATIPABNEHHIO.
7. Totok BEKTOPHOIO 1OJISt Yepes MOBepXHOCTS. Dopmyna Ocrporpanckoro s BEKTOPHOH hopme.
8. upkynauus BEKTOpHOro nonsi. @opmyna Crokca B BEKTOPHOIi (opme.
9. JluBeprenuus, POTOP BEKTOPHOTO NOJNS, HX NpHMeHerNe s XaPaKTEPHCTHKH BEKTOPHBIX TIOJNE],
10. Hecobcrpennsie MHTETPANILI C GECKOHeUHBIMU Mpeseamu MHTErPHPOBAHMS, HX CBOHCTBA, CXOMHMOCTS,
11. Hecobcrpennbie HHTETpaJibl OT HEOTPAHUYEHHBIX bynkumii, ux CBOHCTBA, CXOAMMOCTB.
12. Teopema o PaBHOMEpHO# cxonumMocTH byukimy f(x, ¥) K npenensHoii (yHxmM,
13. Teopema o HETPEPLIBHOCTH NpenenbHOl ByHKmn,
14. Teopema o npenensHom TIePEXO/ie MOK 3HAKOM HHTErpaa.
15. Teopema o anddeperuuposanun nox 3HaKOM MHTerpaJa.
16. Teopema 06 HHTETPUPOBAHHE MO 3HAKOM HHTErpana.



19. Cneur cermenta pasmoserus, Tpusecrn npumep Ha paznoxenne (yHkuuu s TPHIOHOMETPHYECKH T psiz
Pypre ¢ HCMOMB30BAKKE CaBUra CErMEHTa Pa3JIoKeHH s,

20. Usmenenme pamppr CeTMEHTa  pasNoKeHHs. Ipusecru TpHMED Ha  pasnoskeHue Gynxkunu B
TPHIOHOMETPHYECKHi psiy Dypse ua [-1]], BbIGpaB KOHKpeTHOE 3Ha4YeHue /.

21. YerHble u HeueTHbie dynkunn. Pasnoxenue s TPUrOHOMETPHYECKHIT pag Dypbe YeTHBIX H HEYETHBIX
byHkumii,

22. PaznoxeHue byHkunn, sanasnoii Ha [0;2], B TPHIOHOMETPUYECKHIA i Dypre ToNBKO MO CHHyCaM (TOnbko

23. Ilpubmuxenue byHxumii B cpenrem. SKcTpeManbHoe cBoiicTso k03 duunenTos Dypre. Hepasencrso
eccess

24. Cxonumocts B CPENHEM, ee CBA3L ¢ paBHOMEpHOIT CXOIHUMOCTBIO NOCHENOBATENLHOCTH Gynkumii,
25. Heobxonumoe u AOCTaTOYHOE yCoBue cXOaMMOCTH pama ®ypre dynximu J(x) B cpenmem. Pasencrso

26. Ionnora u 3aMKHYTOCTb OPTOIOHAJILHBIX CHCTEM bynkuuii. Caasy, MENIY MONHOTOH M 3aMKHyTOCTRIO

27. Xapakrep cxomumoctu TPUTOHOMETPHYECKHX PSIOB Dypee.
Hepeuens npaxmuveckux BONPOCOB BBIHOCUMBIX Ha DK3aMEN IV cemecmp)

1. Bsruucrnenne TIOBEPXHOCTHBIX HHTErpasos 1 u 2 pona (Hemocpencreenno u ¢ HCnonb3oBanueM (Gopmyisi
Octporpanckoro).

2. Ipumenenue (popmysnsr Crokea s BBIMHCICHUS KPHBOTHHEHHBIX UHTErpajioB B IPOCTPaHCTBe,

3. BoccraHoBnenne byHkLHY 110 ee TIOJTHOMY ;mcbd)epeﬂuna.ny,

4. Hesasucumocts KPHBONMHeIiHOrO HHTerpana or dopmer myTH HHTErPUPOBAHMUS; BBIYHCIEHHE KPHBOJIHHEHHBIX

HMHTETPaNon ¢ moMomIbio nepBootpasoit.

Brruncnenve noroxa, AHBEPTeHLMH, POTOPA, LMPKyY MsiuH BEKTOPHOTO 1ost.

6. Bbruucnenue FeOMeTputeckx 1 Gusnteckux pemmuny ¢ TIOMOILLIO TTOBEPXHOCTHBIX HHTErpanos 1 u 2 pona.

7. Pasnoxenue byHKuMit B TPHIOHOMETpHYECKHE psizbl Dyprve. Henonbsoranue Ppasnosxenuit mis HaxoxkmeHums
CYMM pSIOB.

8. Hccnenosanue MHTErpaJioB Ha CXOMMOCTb,

9. BbIuHCTEHHE HECOBCTBEHHbIX HHTETrpajios.

10. Hpumenenne HECOOCTBEHHbIX HHTETPANIOB /U151 BLIYHC/ICHHS BEIHYME (mnommane, 0bBem).

TIPOMEXYTOUHOM  arrectaimy mo AMCUHILTHHE, I0Ka3are, KPHTEPHH, IIKaIBI
OLCHUBAHMSA  KOMIICTEHIIHIA, METOMuYECKHe  MaTepuasi, OTIpEIENSIONIHe
TPOLENYPBI OLCHMBAHMS 0GDPA30BATENbHbIX PE3YIIbTATOB, NpHBENEHBI B yuebHO-
MCTOLAHYECKOM KOMILTEKCE AHCIMILIHHEL.

7. OcHOBHAS M 1ONOAHHTEILHASK YuebHas ureparypa
7.1.0cHoBHas JIMTEpaTypa

1. Kparkuii kypc MaTreMaTH4ecKkoro amammsza, T. 1. Huddepenumansruoe w
MHTCTPATIBHOE MCYMCIEHHS QYHKLH 0/HON IICpEMEHHOM. Panpr: VueGumuk /
Kynpssues JLII,, - 4-¢ w3y, - M.:QU3MATIIUT, 2015. - 444 .- Hocryn u3
3BC «znanium.comy

2. Kparkwuii kypc MaremMaTuyeckoro awammza. T. 2. Huddepenrmansuoe u
MHTETPaTbHOe HCYMCIEHIS (YHKIMI MHOIMX NepeMeHHsIX. ["apMoHMyYeckuii
anamms / Kynpssuer JIJT, - 3-e 3. - M.:@U3MATIINT, 2003. - 424 c. -
Hocryn u3 DBC «znanium.comy

1.2 onoanumensuas aumepamypa

1. Maremaruueckuit anams: COOPHHK 33144 ¢ permeHmsMI: YuebHoe noco6ue /
BI. Illepmmes. - M- HHUI] HH®PA-M, 2015. - 164
c.http://znanium.conﬂcatalog/product/SO1529



8.Yuebno- memoouuecroe obecneyenue camocmonmenvroit paGome:

o0yuaromuxca
1. Merommaeckue YK3aHHS W KOHTpOJBHBIE 3ajanmgs  mo  kypcy
MaTreMaTHYeCKOro amnanmm3a (cmemmansrocts 010101 — Maremaruka). —

Kypran, 1995r.

2. Ilpaktuyeckue 3aHATHA 110 Kypcy «Maremaruaeckuit anammsy IS CTY IEHTOB
I'kypca (1 cemectp). — Kyprau, 2009, - /CocraBun Myxun A E.

3. Henaroruyeckue Tecrr AOCTIDKCHHH 110 pasjeny «Bsencume » aHaII3»
Kypca «Maremarnueckuii amamusy — Kypran, 2009. - /Cocrasu Myxun
ALE.

4. Ileparormyeckue TecTh AOCTIDKCHUH 1o pasneny «Iudpdepentmansroe

HCUHCICHHEe (BYHKIMI 0mHOl nepeMennoiy». - Kypram, 2010, - /CocraBun
Myxun A E.

5. Maremarmueckuii aHamms3: Merouyeckue YKa3aHHSA K nDpakTHuYecKuM
saHsaTuaM (11 cemectp). — Kypran, 2010. - /Cocrapu Myxun A E.

6. HHTerpansr mo TTOBCPXHOCTH.  DyieMeHTh TEOPHH  MOJIs. Hurerpansi,
3aBUCALLME OT napamerpa. Pagpr @yppe: Meroauueckue yKasaHus g
MBYYEHUI0 paszienos MareMaTH4ecKoro awmammza, — Kypran, 2005. -
/CocraBun Myxun A E,

9. Humepue JUISL OCBOCHHS M CLIMATUIMHE]
Denepanbubiii mopran «Poccuiickoe obpasopanuey
Kypc Bricmeii MaTeMAaTHKH (Teopus
OHuMKIONenMYeCKHi cajiT
p://ru.wikipedia.or, Onuuknonenys Buiunenns
: ANTOPHTMBI pelerns 0CHOBHEX 38/1a4 MaTeMaTHYeCKOro
: ; .phj
n http://botaniks.ru/matem php Sifiirass
M CaﬁT MOCKOBCKOFO mcynapcraeﬂﬂom yHHBepc"TeTa s

M.B.JIoMoHocoBa

l_ /)
http://elementy ru
b s

|

10. HTHOOPMAIIMOHHBIE TEXHOJIOI'NH,
ITIPOIrPAMMHOE OBECIIEYEHUE
H HH®OPMAIIMOHHBIE CHIPABOYHBIE CUCTEMBI

1. BBC «Jlaus»

2. BBC «Koncynprant CTYAEHTa»

3. OBC «Znanium.comy

4. «apaury - CIPABOYHO-IIPABOBAs CUCTEMA

11. MATEPI/IAJ]BHO-TEXHH‘IECKOE OBECIHEYEHUE
ANCHATLIMHBI



Marepuansuo- TCXHHYECKOe obecrmeyenne mo PCAIM3AINN  THCIIMILIHEE
OCYIECTBIAETC: B  COOTBETCTBHH ¢ TpeGoBanus OI'OC BO 10 JaHHOIA
obpa3oBarebHoif Nporpamme,

12. JUIA OBYYAIOIIUXCSH C HCIIOJIb30BAHUEM

IIpu  ucnons30Banuy JJIEKTPOHHOTO  00y4eHus g AUCTAHIIHOHHBIX
00pasoBareTsHbx TeXHONOrH! (manee DO yu NOT) sansrug MOTHOCTBIO Wt
HaCTHIHO TIPOBOZATCS B pexume OHJIakH. O0BbeM MUCLUMIMHL 1 pacnpenenenue
Harpysku mo sugam paGor COOTBETCTBYET 1. 4.]. Pacnpenenenne Gamop



IMPUJIOJKEHHUE 1

AHHOTaNHSA

K paboueii porpamme AUCLIUILINHBL «MaTemaTnyeckuii AHAIM3)
obpazoBarensHoif TIpOTpaMMBI BICIEro 06pa3oBanms — TporpamMMmbl Gakanaspuara

01.03.01-MaTeM2Tmca

Hanpassiennocrs (npodun) "Martematuyeckoe g Nporpammuoe obecneyenne
IKOHOMHYECKOH AenTeIbHOCTR))

Tpynoemkocrs AUCIMILTHHEL: 26 3a4.e1.(936 AKANCMUYECKUX Yaca)
Cemecrpsr: 1,2,3 .4

Dopmer TIPOMEXKYTOHOI aTTecTaimy:

4 sK3aMena

Conepxanune AHCUHILTHHBI

1 JUISL PENIEHMS TIPaKTHYECKIX 3azay.



