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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucnurnnuna «Beiciias MareMaTrka» OTHOCUTCS K aucuuriinHaM broka 1. J{ucuurniausbt
(momymu), b1.0 O6s3arensnas yacth, b1.0.07 IIpeaMeTHO-METOAMYECKOTO MOAYJSA IO
npopmno  «Pu3uka» y4eOHOro IUIaHA OCHOBHOW TpodeccHoHaNbHOM 00pa3oBaTeNbHON
MPOrpaMMBbI BICIIET0 00pa3oBaHus — MpOrpamMMbl OakallaBpuaTa Mo HAIPaBJIEHUIO MOATOTOBKU
44.03.05 Ilenarornyeckoe obpazoBanue (C AByMs Npo(UISIMH MOATOTOBKH), HAIPABICHHOCTD
(mpoduinp) obpazoBarenbHOM porpaMmbl  «du3rka. Maremarrkay, 04HOW GOpPMBI OOYIECHHS.

JucuumumHa onupaeTcs Ha pe3yiabTaThl OOydeHHs, C(HOPMHPOBAHHBIE B paMKax
HIKOJILHOTO Kypca «AnreOpa M Hayalla MaTEeMaTHYECKOrO aHalli3a» WM COOTBETCTBYIOIIMX
JUCUMIUIMH ~ cpeiHero  mpodeccuoHanbHoro  oOpasoBanHus.  M3ydyeHue  JUCHUIUIMHBI
B3aMMOCBS3aHO C pSAJOM JUCHUIUIMH Y4eOHOro IuiaHa: («Asiredpa u TeOpHs 4YHCE»,
«I"eomerpus», «UUCIOBBIE CUCTEMBI» U JIp.), @ TAK)KE HHBIMM MaTeMaTUUYECKUMHU JTUCLHUIUIMHAMU
0a30BOM W BapuWaTUBHOM dacTei mnporpamMmbl. Kypc BbIcIIeld MaTeMaTHKH —SIBISCTCS
NPEALIECTBYOINUM JUIs JucuuInH: «Martematnyeckuil aHanusy, «Teopus BeposATHOCTEH U
MaTeMaTh4yecKas CTaTHUCTHUKa»; AJIA psiia pa3lenoB anreOpsl (HalpuMmep, TEOPUH MHOTOYJICHOB)
¥ reoMeTpuu (Hanpumep, 1udepeHnnanbHOi TEOMETPHH) U JIP.

Pe3ynpTaThl M3yd4eHHs AMCLMIUIMHBI SIBJIIFOTCS OCHOBOM JUISl MPOXOXKIACHUS IPaKTHUK:
[lenarornyeckas npakTuka, HaydHo-uccienoBaTenbckas padboTa.

Ilepedyenb miaHupyeMbIX pe3y/ibTAaTOB 00ydeHHs (00pa3oBaTeJIbHBIX Pe3yJbTATOB)
10 JUCLIMIIJIMHE

MaremaTtnueckass COCTaBJIAIOIIAs SIBJISETCS OJHOM M3 Ba)KHEWIIMX IPU IOJATOTOBKE
OakanaBpa 1o npodumto «Pusnka». MaTemMaTHKa CIIyKUT CPEACTBOM PEIICHUS HMPUKIIAJHBIX
3a/1a4, a TaKXKe SIBJIIETCS AIEMEHTOM O0ILEel KyJIbTypbl U YHUBEPCAIbHBIM S3bIKOM HayKH.

OcHOBHOW mHeabl0 Kypca sBiseTcss (OPMHPOBAHHE MAaTEMATUYECKOM  KYJIbTYphl
CTYACHTOB, TPEICTABICHUI 00 YHHBEPCAIbHOM MAaTEMaTHYECKOM S3bIKEe HAyKH, (POPMHUPOBAHUE
KOMIeTeHIIMH B cooTBeTcTBUM ¢ TpeboBaHusmMu PI'OC BO, oBnageHue COBpPEMEHHBIM
anmnapaToM MaTeMaTUKHU JUIS U3YYEHHs] CMEKHBIX €CTECTBEHHOHAYYHBIX JAUCHUIUIMH, JUCIUILIINH
po¢eCCHOHATBHOTO IUKJIA U MTPUIIOKEHHH.

3agaum  AUMCHMIVIMHBI  CBsI3aHBI C  (OpMUpOBaHHMEM  OOLIEKYJIbTYPHBIX U
npodeCCHOHATBHBIX ~ KOMIETEHIMH W BKJIIOYAIOT  (OpPMHUpPOBAHME  JIOTHUECKOW U
QITOPUTMUYECKONW KYNbTYPbl, CHUCTEMHBIX 3HAHMH 1O 0a30BBIM pa3fenaM COBPEMEHHOM
MaTEMAaTHUKH, NIPEACTABIEHUIN O CTPYKTYpE MaTEMATUYECKOT O 3HAHUS B LIEJIOM.

B pesynbrare ocBOCHMs NporpamMmbl OakajgaBpHaTa OOYYarOIIUICS IOJKEH OBJIAJIETh
CIIEAYIOIIMMHU pe3yJbTaTaMu 0OydeHUs Mo AMcCUUIUIMHE «Bpicmias maremaTnkay (B Tabiuie
IIPEJCTABICHO COOTHECEHHE OOpa30BaTENbHBIX PE3YIbTATOB OOY4YEHUS IO AUCHUILUIMHE C
WHMKATOPAMH JOCTHIKCHUS] KOMICTCHIIHIA):

Komnerennus u OO0pa3zoBarenbHble Pe3yIbTaThl JUCHUIUINHBI
WHIUKATOPBI € (aTansl popmMHpOBaHUS IUCHUTUIMHBI)
JOCTUKCHUA B 3HACT YMEECT BJIAZIEET
JTUCIUIINHE




VK-1. Cnoco0eH | OP-1. 3xaer OP-2 aktyanbHbIE OP-3 Biazeer
OCYIIECTBIISITh ~ TOUCK, | aKTyaJbHbIE POOJIEeMBI U BBICOKOH 00IIIei
KPUTHUYECKHI aHalu3 M | IpoOieMbl U TEHJCHIINH MaTeMaTU4eCcKOi
CUHTe3 WH(POpPMAIUH, | TCHICHIIUI COBPEMEHHOTO KYJIBTYpPOH,
INPUMEHSTh CHCTEMHBII | COBPEMEHHOIO pa3BUTHUSA BbICIIEH BKJIIOYAIOLIeH B ce0st
MOAXOJ[ JJisi PEUICHHs | pa3BUTHS BBICIICH MaTeMaTHKHU JIOTUYECKOEe U
MOCTaBJIEHHBIX  3a/la4y | MaTeMaTUKH AITOPUTMUYECKOE
YK-1.1. MBIIIJICHHE,
JleMoHCTpUpYyeT 3HAHUE MaTeMaTUYECKYIO
0COOEHHOCTEHN UHTYULUIO,
CUCTEMHOT'0 u KYJIBTYpPY
KPUTHYECKOTO BBIUMCIICHUN U
MBILUICHHUS, npeoOpazoBaHuit
apryMEeHTUPOBAHHO

dbopmupyet

COOCTBEHHOE CYXKICHHE

U OIICHKY MH(pOpMAaIH,

MPUHUMACT

000CHOBaHHOE

peleHue.

YK-1.2. [Ipumensier
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MpOLIEAYpPHl, CIIOCOOCH

K pedaexcun o

MOBOAY COOCTBEHHOUN M
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VK-1.3. Ananusupyet

HUCTOYHUKU

uH(pOpMaLlUU C IEJIbIO

BBISIBIICHUS ux

IIPOTUBOPEYUI u

MOKWCKa  JTIOCTOBEPHBIX

CYXKIEHUI

[K-1. Cnocoben | OP-4.3naer posb u OP-6 Ywmeer | OP-8 Bnaneer
OCBaMBaTh U | MECTO MaTeMaTHKH B UCIIOJIb30BAaTh METOJIaMU
UCTIOJTb30BaTh o01ieit kapTrHe TeopeMbl U (OPMYITBI | TOKAa3aTeIbCTBA
TEOPETUYECKHE HAYYHOT'O 3HAHUS, IpH pEelIeHUH 3a/ad | yTBEPXKIECHUH 1
3HAHUSA n | OP-5. 3naer cBOlicTBa | M JT0Ka3aTeIbCTBE | OCHOBHBIMHU
MPAKTUYECKHE Y TIpU3HAKU MaTEeMaTHYECKHUX METOJIaMU PeIICHHS
YMEHHSI ¥ HaBBIKH B | OCHOBHBIX IIOHATHU U | (haKTOB; 3aJ1a4 BBICIICH

npeIMeTHO obnacTu

npu peIIeHUH
npodeccuoHaATbHBIX
3ajad.

IK-1.1. 3HaeT
CTPYKTYpY, COCTaB W
JTUTaKTHICCKHE
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MIOHATHUS U 3aKOHBI
BBICIIICHT MaTEeMAaTHKH,
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MIPUIIOKEHHUS B
JPYTUX 001acTIX

OCYIIECTBIISITh TIOUCK
Hanoboiee

parroHaIbHOTO
pelienus,
OP-7 VYmeer

paboTaTh C HaAy4YHOH,
Hay4YHO-TIOMYJISIPHOI
5 CIIPaBOYHOM
JIUTEPaTypOH, a

MaTeMaTUKH,
COBPEMEHHBIM
armnapaTrom
MAaTeMaTUKH IS
peleHus
MPUKJIAIHBIX 33724




npeaMeTa).

ITK-1.2. YmMmeer
OCYIIECTBIISITh  OTOOP
y4eOHOro coaepKaHUs
JUIL €ro peayin3aluu B
pa3IMYHbIX ¢bopmax
o0yJeHus B
COOTBETCTBUU c
tpeboBanusiMu  PI'OC
00.

[TK-1.3.
JeMmoHCTpHpyeT
yMEHHE pa3pabaThiBaTh
pa3iInyHbIe bopMbI
y4eOHBIX 3aHATHUH,
MPUMEHSITh METO/IBI,
MPUEMBl U TEXHOJIOTHH
oOy4deHus, B TOM UYHUCIIe
UH(}OpPMaLOHHBIE.

MaTeMaTU4eCKOro
3HAHUA U
TUCIUATUTHHAX
€CTECTBEHHOHAYYHOI'O
coJiepKaHus

TaKxe MOJTy4aTh
uHpOpPMAaLINIO u3
cetn «lHTEepHET» WM
OLICHUBATh eé
Hay4HYIO
JIOCTOBEPHOCTh

2. O0bem JAUCHHUIIINHBI B

3aYEC€THbBIX

¢AUMHHUIAaX C

yKa3zaHueMm

KoJIn4eCTBAa

aKajeMMYeCKHX YacoB, BbIJIeJeHHBIX HA KOHTAKTHYI0 paldoTy oOydamommuxess ¢
npenojaaBarejeM (M0 BHAAM Y4YeOHBIX 3aHATHII) M HA CaMOCTOSITEJIbHYIO PpadoTy
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3. Copep:xkaHue JMCHUILVIMHBI, CTPYKTYPHPOBAaHHOE 1O TeMaM (pa3jesaM) ¢ yKa3aHHeM
OTBCACHHOI'0 HA HUX KOJIHUYECTBA aKAAEMHUYECCKHUX YaCoB U BU/10B y‘lCﬁHI)IX 3aHATHH




3.1.Ykazanue mem (pazoenos) u omeeoeHH020 HA HUX KOJIUYECMEA AKAOEMUYECKUX UACO8 U
6U008 YUeOHbIX 3aHAMUIL

KonnuecTtBo yacos
1o ¢opmam
OpraHu3aluu
00y4YeHHS
Ne HaunmeHnoBanue pa3zienoB u Tem o |2 |o §
n/u (c pa3OMBKOM HA MOJTYJIH ) E - :__mi - % = o
ZESEEEE S
M EREERE RS
N PR
'0:‘) COLC% <2} a o) g
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1-ii cemectp (3 3E)
1. | Benenue B ananus 8 - |14 | 15
2. | duddepennmanbaoe ucuucieHne QyHKIMA OJXHOW NeHCTBUTEILHON 10! - 116! 18
MIePEeMEHHOMN
Hroro 3a 1-ii cemecTp 18| - 30| 33
2-ii cemectp ( 3 3E)
3. JuddepennnanbHoe ucuucieHne GyHKINUA 0OTHON 1eHCTBUTEIBHON 8 10 | 16
nepeMeHHO (ucciegoBanne QyHKIIHIA)
4. | UuTerpanibHOe HcuucieHHe (YHKIUNA OIHOM JIeHCTBUTENBHOM 10 20 | 17
MIEPEMEHHOIA.
HToro 3a 3-ii cemectp 18| - |30 ] 33
3-ii cemectp (3 3E)
5. | Teopus psinoB 14 | - | 24| 23
6. | DnemeHTsl UG depeHITNaTLHOTO UCUUCTEHNS (DYHKIIMI HECKOIBKUX 4 16| 10
MePEeMEHHBIX (OCHOBHBIE MTOHSITHSI)
Hroro 3a 4-i1 cemecTp 18| - 30| 33
Bcero 54| - 190 ]324

3.2.Kpamkoe onucanue cooepicanus mem (pazoenos) OUcCUunIuHl

BBeaenue B anaiu3

Yucnosele MHOXKECTBaA. JlelicTBUTENbHBIE Ynciia. OTpaHUYEHHBIE YHCIOBBIE MHOXKECTBA.
OxkpectHocTh TOukH. DyHkums. CrnocoObl 3amanus ¢yHkuH. OCHOBHBIE 3JIEMEHTapHBIC
dbyakuun. Yucnossie mocienoBarenbHOCTH. [Ipenen mocnenoBarenbHOCTH. beckonedyHo maibie
1 OeCKOHEYHO OOJIbIINE MoceaoBaTeIbHOCTH. CBOICTBA OECKOHEUHO MalbIX. ApudMeTHuuecKue
onepauuu Hana npexaenamu. l[lpenenbHbli nepexon B HepaBeHcTBax. IIpemen MOHOTOHHOM
yuciaoBoM nocnenoBarenbHoCcTH. Yucno e. IloamocnenoBarenbHocTH. Teopema bonbrano—
Beitepmitpacca. [Ipenen QyHKImM B TOYKE M Ha OCCKOHEYHOCTH (pa3iudHBIC OMpPENCTICHUS,
MPUMEpBI, WUTIOCTpalluu). beckoHeuHo Manble U OeckoHeyHO Oomnbinue ¢GyHkiuu. CBOHCTBa
OeckoHeyHO MalbIX. Teopema O cBs3u mpenena (YHKIUM M OECKOHEYHO Majod (DYHKIHU.
OcHoBHBIE TeopeMbl o mnpeaenax ¢yHkuud. IlepBelii 3amedarenbHbIi mpenen. Bropoi
3aMmeyatenbHbli  mpeaen. CpaBHeHue OECKOHEYHO MaiblX (QYHKIUH. OKBHUBaJEHTHBIE
OeckoHeyHO Masble GyHKIUH. HermpepblBHOCTh GYHKITMU B TOUKE (IPUMEPHI, HILTIOCTPALINH ).




Opnocroponnue npeaensl. Touku paspbiBa (yHkimn. Mx kmaccudukanus. HenpepbBHOCTD
dbyHKIIMM Ha MHOXecTBe. CBOMCTBA HEMPEPHIBHBIX (DYHKITHIA.

JAuddepenunanbuoe ucunciaeHne GyHKuuil 0HOM N1eiCTBUTEIbHOMN NepeMeHHOM

Omnpenenenue TPOU3BOAHOW  (YHKIMH  OAHOW  JACHCTBUTEIBHOM  IEPEMEHHOM.
Huddepenumpyemocts pynkuuu. IIpaBuna quddepennupoanus. Beraucienue npou3BOIHBIX
OCHOBHBIX 3JIeMeHTapHbIX (pyHKuMH. [AuddepenunpoBanue cnoxHbix ¢yHkuuu. IIpousBonHas
obparabix ¢(yHKiud. JuddepeHnupoBanrne mapaMeTpHUECKU M HESBHO 3aJaHHBIX (DYHKIIH.
Huddepenuman u ero npumeHenue. IlpousBognsie M auddepeHuranbl BICIIUX MTOPSAIKOB.
Kacarenpnas npsimas. ['eomerpuueckuii cMbIca Pou3BOAHON U quddepeniuana. Ouzndeckuit
CMBICII Npou3BOAHON. OCHOBHBIE TeopeMbl AupdepeHnnanbHOro ucuucieHus. MHorouaeH u
dopmyna Teitnopa. Ilpasuno Jlonuransa. MccnenoBanue GyHKIMI ¢ MOMOIIBIO TMTPOU3BOTHBIX
(MOHOTOHHOCTb, IpPHU3HAKM MOHOTOHHOCTH). MccnepmoBaHue (QYHKUMH € TOMOLIbIO
IIPOU3BOJHBIX (IKCTPEMYMbl (YHKIUMHU, HEOOXOJUMOE YCJIOBHE 3KCTpEMyMa M JIOCTATOYHOE
yciaoBue skcrpemyma). HccnenoBanue (GyHKIMHA € MOMOLIbIO IPOU3BOJIHBIX (BBIMTYKIOCTh
¢ynkunu, Touku neperunda). [Inan mocrpoenus rpaduka pynkunu. AcumnTotsl. Hanbonemee u
HalMEHbIIee 3HaYeHUs! QYHKIIUU Ha OTpE3Ke.

HNHuTerpajsbHoe ncuncieHue GyHKUMil 01HON AeliCTBUTEIbHON nepeMeHHOH. OCHOBBI
TeopuH 00bIKHOBEHHBIX AU PepeHIHATbHBIX YPABHEHUH

[TepBooOpasnas GpyHkIHst ¥ HeompeaeneHHb uHTerpan. CBOHCTBA NEpPBOOOPA3HBIX U
HEOMpeAeNeHHBIX HHTerpasioB. Tabmuna wuHTerpasioB. OCHOBHBIE METOJABI WHTETPUPOBAHUS
(HemocpeCTBEHHOE, METOJ 3aMeHbl TepeMeHHOM). OCHOBHBIE METO/ABl HMHTETPUPOBAHUS
(MHTerpUpoBaHHE IO YacTsAM). VHTEerpupoBaHHE NPOCTEUIINX MPABUIBHBIX PAIMOHATIBHBIX
¢yHknuil. OOmiee NpaBUIO HMHTETPUPOBAHMS palMOHANbHBIX (QyHKUUN. WHTerpupoBaHue
TpUrOHOMETpHUeCKUX (yHKUuN. VHTEerpupoBaHHEe HEKOTOPBIX BHJIOB HMPPAIMOHAIBHOCTEH.
3amaun, MPUBOJANIME K TOHITHIO OIpENeTIeHHOro uHTerpana. OmpeneneHHbI HHTerpal
(unterpan Pumana). Ero reomerpuueckuii cmpici. OCHOBHBIE CBOWMCTBAa OINpPEAEIECHHOTO
unterpana. Kiaccel uHTerpupyembix GyHKImMA. OmnpeneneHHbld WHTErpan Kak (QyHKIus
BEpXHEro mnpejaena. Beruncienue ompeneneHHoro murterpana. @opmyna HeroTona—JlelOHuIA.
NHTerpupoBanne  MeETOJIOM  NOJCTAHOBKH, METOJIOM  HMHTErPUPOBAHUS IO  YaCTSM.
HuTerpupoBanue 4eTHBIX U HEYETHBIX (PYHKIMA B CUMMETPUYHBIX mpezenax. HecoOcTBeHHBIE
uHTerpansl (1 u 2 pona). I'eomerpuueckue NpuIoKeHNUs ONpeeNeHHoro uHTerpana. Ilnomane
KPUBOJIMHENHOW Tpalenuu, IO KPUBOJIMHEUHOr0 CeKTopa. [[nvMHa 1yru miockou KpuBoil.
Brruucnenue o0bemMa T Mo U3BECTHBIM TUIONIAISIM apayIeIbHBIX ceueHuil. OO0beM U II01aIb
MOBEPXHOCTH Telna BpaileHus. [IpunoxkeHus onpeneaeHHOro HHTerpaia B (pu3mke.

Teopust psinoB

UYucnossle psabl. CBONCTBAa YMCIOBBIX pPsiioB. HeoOXoauMblil Mpu3HAaK CXOAMMOCTH.
["apmonnueckuit psaa. 3HAKONMOCTOSIHHBIE psabl. OOMMKA MPU3HAK CXOJAUMOCTH MOJOXKHUTEIbHBIX
psanoB. [lpusnaku cpaBHeHus. Panel ¢ HeoTpuuartenbHbIMU wieHamu. llpusnak [lamambGepa,
panukanbHblii npuzHak Komm, wuHTEerpaneHeld mnpusHak Komm. 3HakonepeMeHHblE U
3HaKouepenyrommecs psanbl. [Ipusznak JleiOnuma. OOmuil JOCTaTOYHBIM TMPHU3HAK CXOIUMOCTH
3HAKOMEPEMEHHBIX PSIOB. AOCONIOTHO M YCJIOBHO CXOJSIIMEcs 4YucioBble psanbl. CBoiicTBa
a0COIOTHO CXOMSIIUXCS YUCIOBBIX PsAA0B. DyHKIMOHAIBHBIE MOCIEI0BATEIBHOCTH U PSAIBL.
Cymma  QyHKUMOHanbHOTO psina OO6macTb  CXOIUMOCTH. PaBHOMEpHass  CXOAMMOCTb
¢dbyHknuoHanbHbIX panoB. [Ipusnak Beifepmrpacca. CBoiicTBa paBHOMEPHO CXOJSALIUXCS
byHKIMOHANBHBIX pAnoB. CTenenHble psabl. Teopema Abens. Panuyc u nHTepBain CXOAUMOCTH
creneHHoro psga. CaoiictBa creneHHbIX psagoB. dopmyna u psg Teimopa. Teopembr o



cxoauMoctu psana Teitnopa. PaznoxkeHre OCHOBHBIX JIEMEHTApHBIX (DYHKIMHA B ps1 MakiopeHa.
HexoTopsle NpUII0KEHNS CTETICHHBIX PAIOB.

[lepuonnueckue  ¢ynknuu  ['apmonmyeckne  kojebaHus.  Tpuronomerpuueckue
MHOrowieHsl.  TpuroHomerpuyeckue  psiipl.  OpTOroHajJbHbIE  CHUCTEMBl  (DYHKIMIL.
OpTOroHaIbHOCTh TPUTOHOMETPUYECKON CHCTEMBI (PYHKUUH Ha OTpE3Ke [— ; TI.']. Pan ®ypse
(GyHKIMH, OTIPE/IETICHHON Ha OTPE3Ke [— ; TI.'], JIOCTaTOYHBIE YCIOBHSI €0 CXOAMMOCTH K CBOEH
¢ynkuuu (Teopema upuxie, 6e3 noka3zaTenscTBa). Psnpl @ypbe YeTHBIX M HEYETHBIX (PYyHKLUH.
Pasnoxenue QyHKIUM, ONpeAeiIeHHOW Ha orpeske [0; m], B psa mo cuHycam, B psija 10
kocunycaMm. Psapl dypre Ha mpousBoibHOM oTpe3ke. Psg dypbe B KOMILIEKCHOU ¢opme.
Nurterpan @ypoe. O600mennsie GpyHkmuu Ha npumepe Jlenbra-pyHKIum.

JMuddepenunaibHoe ucunciaeHue PyHKINHA HECKOIBKUX NMepeMeHHbIX
Omnpenenenne QYHKIMHA ABYX M HECKOJBKHX IEPEMEHHBIX. YacTHbBIE NPOU3BOIHBIC.
HuddepenurpoBanue CroXHbIX ©u HeaBHbIX ¢GyHkumid. Juddepenuman Qynxmmii nByx
nepeMeHHbIX. KacaTenpHas II0CKOCTH U HOpMallb K ITOBEPXHOCTH.
3ameuanue. M3yuenune temsl «/{uddepennmansnoe ncuucieHne QyHKIHi HECKOIbKUX
HepeMEHHBIX» MPOJIOJDKACTCS B paMKax Kypca MaTeMaTHYECKOro aHaju3a B 4 ceMecTpe.

4. IlepeuyeHb Y4eOHO-METOAUYECKOT0 o0ecriedeHUsl sl CAMOCTOSATEIbHOH PadoThI
o0yyarommxcsi Mo JMCHUIINHE

CamocrosTenbHas padoTa CTyJICHTOB SBJIETCS 0cO00H (opMOii opraHu3anuu y4eGHOro
nporecca, MPEACTaBIIOMAs COOOM  IUIAHMPYeMYIO, TO3HABaTeNbHO, OPraHMW3allOHHO |
METOJMYECKH HANpaBIIeMYIO JESTENbHOCTh CTYICHTOB, OPHUEHTHPOBAHHYIO Ha JIOCTIIKCHUE
KOHKPETHOTO  pe3yibTara, OCYIIECTBISIEMYIO 0€3 TpsAMOW  TIOMOINM  IIPEroJaBaTels.
CamocrosTenbHas paboTa CTYIEHTOB SBJISETCS COCTaBHOM 4acThi0 y4eOHOH paboThl U MMeeT
[ENBI0 3aKpeIIeHne W yriyOJeHne MOJIyYeHHBIX 3HAHUH M HABBIKOB, IMOMCK W NPHOOpEeTeHHEe
HOBBIX 3HaHU, a TaK)Ke BBINOJIHEHHE YUEOHBIX 3aJJaHUl, TOATOTOBKY K MPEJICTOSAIIMM 3aHATUAM
u sk3ameHy. OHa mpenycMaTpuBaeT, Kak MpaBuio, pa3paboTKy pedeparoB, HamucaHue
JIOKJIA/IOB, BBINOJIHEHHE TBOPYECKHX, WHAMBHUIYAIbHbIX 3a/laHUM B COOTBETCTBUHU C y4eOHOM
HpOFpaMMOI\/JI (TeMaTI/I‘IeCKI/IM IJIAaHOM U3Yy4YCHUA JII/ICHI/IHJ'II/IHBI). Tema AJId TaKOT'O BBICTYIJIICHUA
MOKET OBITh MpeJIOKEHa IpernojaBaTeiaeM WM H30paHa caMMM CTYJEHTOM, HO MaTepuall
BBICTYIUICHUSI HE JIOJDKEH IyOJIMpOBaTh JIEKIIMOHHBIA Marepuai. PedepaTuBHBI MaTepual
CIIY’)KUT JIOTIOJIHUTENIbHOW MHGpopManuel 1 paboThl Ha MPAaKTUYECKUX 3aHATHAX. OCHOBHas
IeNTb JAHHOTO BHA pabOTHI COCTOUT B OOYUEHHH CTYACHTOB METOJIaM CaMOCTOSITEIIHHON paOboTHI
¢ y4eOHbIM MaTepuasioM. J[Js1 TOJHOTHI YCBOEHUSI TEM, BBIHECEHHBIX B MPAKTUUYECKUE 3aHSTUS,
TpeOyercs pabora ¢ mepBoucTouyHHMKaMu. Kypc mpemaycMaTrpuBaeT caMOCTOATEIbHYIO padoTy
CTYAEHTOB CO CleHualbHOM JuTeparypoid. CieyeT OTMETHTbh, YTO CaMOCTOsITeNbHas pabora
CTYACHTOB pE3yJibTaTUBHA JIMIIb TOT'JA, KOrJa OHA BBIMIOJIHACTCA CUCTEMATUYCCKU, TIJIAHOMEPHO
U IIeJICHAIIPABIEHHO.

3amaHus  UIS  CaMOCTOSITETIbHON ~ pabOTBl  MPEIyCMATPUBAIOT  HCIIOJIb30BaHUE
HEOOXO/JUMBIX TEPMHHOB W TMOHATUH 1O mpobiematuke Kypca. OHHM HalelIMBalOT Ha
MPAKTUYECKYI0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepuaia, IOUCK Oubanorpaduueckoro
MaTepHala 1 3JIeKTPOHHBIX MCTOYHUKOB MH(pOpPMAILIUU, WIUTIOCTPATUBHBIX MaTepHajoB. 3adaHus
[0 CaMOCTOSITETIHHOH paboTe MHaroTCs 10 TeMaM, KOTOpble TpPeOYIOT OMOJHUTEIHHON
popabOTKH.

O6muii o0beM CcaMOCTOATENbHOW pabOThl CTYAEHTOB IO JTUCHUIUIMHE BKJIOYAECT
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSTENbHYIO pabOTy CTYACHTOB B TEUEHUE CEMECTpa.

AyIuTOpHAS CaMOCTOSTENbHAS padoTa OCYIIECTBISAETCS B ()OPME BBHITIOTHEHHUS TECTOBBIX
3aJaHuii, Kelc-3a/1a4, NHCbMEHHBIX IPOBEPOYHBIX PA0OT MO AUCHUILIUHE. AyIUTOpHas



camocTrosTenbHas padora obecrieueHa 0a30i TECTOBBIX MaTepUaoB, Kelc-3aqad Mo paszieiiam
JVICIIATUTAHBIL.
BHeayauTopHas caMocTosITe IbHasE paboTa OCYIIECTBISACTCS B (hopMax:
- IOJITOTOBKHU K YCTHBIM JIOKJIaJIaM;
- pelieHue 3a7a4 (JIOMaIIHUX 33JaHui ) TT0 U3y9aeMbIM TeMaM;
- BBIIIOJIHEHUE TPYIMITOBBIX HHTEPAKTUBHBIX 32/IaHHIA.
OC-1. KourpoJgbHas padora

IIpumepHbIil BApUAHT KOHTPOJILHOM padoThbl o TeMe «IIpexesnbny

1. HaiiTu yka3aHHbI€ MPEIeIIbl
_9x®—axt +2
lim T —
a)*>* 3x° —-2x-1 ;
2x2 ~11x+5 . 2x* -11x+5

lim 5 lim 5
6) X2 X* =7x+10 ; x5 x* -=7x+10 ;

Iim—\/s)(ﬂ_3
B) X1 J2x-1-1 ;

lim arctg3x
r) x>0 4x

sin 2x

li
Il) X—LrPﬂ' X(ﬂ' + X) :

lim (5+2x)  lim(5+2x)*"
e) X——2 ;x>0 .

2. JUst kycouHo-3axanHol gynxmun Y = f (x).

Tpebyercs.

1) Haiitu Touku pa3pbiBa (PYHKIMH, €CIIH OHH CYLIECTBYIOT;
2) HaiiTn ckadok (yHKIIUHU B KaX10H TOUYKE pa3phIBa;

3) Cnenath cXeMaTUYECKUH YEPTEK.

X+ 4, ecau X< -1
y= X2+2, eciu -1<x<],
2X, ecau x=>1.

OC-2. KontpoJubHasi padora
IIpumepHBI BADHAHT KOHTPOJILHOM padoThl o TeMe «/Inpdepenuuposanue

(pyHKIUM OHOI ITepeMEeHHOI)

1. Haiitn mpon3BoiHbIE
1
y=3x"+3¥x-—=+3
1) X ,
2) y=sinx -arctg X
COS X

3’ x-¥x



1. s
= ~tg°Xx —tgx + X
5) y 39 9 |

y = arccos

6) V3

7 y=(1+Insinx)*
1

8) y:2Inx'

9) Y=X arctg\/;1

sin x

10) y=e""
e —e”
11) =7 ,
12) y=ctge’
dy
2. Haiitu OX :
1) x* +arctg(e’) +y(x-1) =0
2)siny:x+3y1

X =2t—t?,
3) ly=3t- t3.
d%y

3. Haiitn dX° :
y = XCO0S2X
4. Haiitu nuddepenuman GyHkuuu:

tgx
y=In==

Jx

_y2
5. CocTaBUTh YpaBHEHHs KacaTeJIbHON U HOPMaJIH K JIMHUU y=Xx -
x=-1

X+1 g touke ¢ aGermccoii

OC-3. Keiic-3anaun

1.IToctpouts rpaduku GyHKIIUN ¢ TTOMOIIBIO TPOU3BOIHON MTEPBOTO MOPSIKA
y=2x -9x +12x-9.
2.HaiiTn Hanbosnpliiee ¥ HaMMEHbIIIee 3HauUeHUsT QYHKITMH Ha 3aJJaHHBIX OTPE3Kax.
16
y=x'+—-16, |[L 4]
X

3.HCCJ’IC,Z[OB8.TB IIOBCACHUC (I)YHKLIHP’I B OKPECTHOCTAX 3aJJdHHBIX TOYCK C IMMOMOIIbBIO
IMPON3BOJAHBIX BEICIINX ITOPAIKOB.

y=x"-4x-(x-2)In(x-1), x=2

4.HaiiTi acUMITOTHI M IOCTPOUTH I'papuKu GYHKIUH.

y:(x2+1)/m.



5.IIpoBectr NOIHOE HCcIe0BaHNE (PYHKIIUH U IOCTPOUTH UX IpaduKu.
3 2
y= (x + 4) / X",

6.I1poBectr noaHOE HccneqoBaHue PYHKIUH U TOCTPOUTH UX TpaduKy.

N

e?( x+)

S 2(x+1)

OC-4. IIpumepHBIii NepeYeHb TeM I0KJIa10B U pedepaToB

JlelicTBUTENbHBIC YUCIIa KaK OECKOHEUHBIE IECATHUHBIC IPOOH.
JIe¥CTBUTEIBHBIC YHCIIA KAK CEYCHHS] MHOXKECTBA PALlMOHAIBHBIX YUCEIL.
JlelicTBUTENbHBIC YUCIIA KAaK KIACChl SKBUBAICHTHBIX (DyHIaMEHTaIbHBIX
IIOCJIE0BATEIBHOCTEN.

[TonHOTa MpOCTpaHCTBA IEHCTBUTENIBHBIX YACEI U €€ CIEACTBUSA B MATEMATUYECKOM
aHaJIN3e.

[TokazarenbHast GYHKIHS U TEOMETPHUYECKAs! IPOTPECCHS KaK MOJIEIN PEeaTbHBIX
IIPOLIECCOB.

Jlorapudmuueckas GyHKIUS KaK MOJCIb PEATbHBIX TPOIECCOB.
CreneHHble 3aBUCUMOCTH U UX CBOWCTBA.

Tpuronomerpuieckne GyHKIUU KaK MOIETH KOJeOaTeIbHBIX MPOIECCOB.
HcTopus TPUrOHOMETPUYECKUX (PYHKLIUH.

ACHMIITOTHI KPUBOH U aCHMITTOTUYECKOE MOBEICHUE (DYHKITHIA.

[ToHsATHE 37aCTUYHOCTH (PYHKLUU U €r0 MPUIOKEHUS B SKOHOMUKE.
[Tpumenenne dpopmyssl Telnopa K UCCIETOBAHHUIO TOBEACHUS (PYHKITHI.
HccnenoBanue KpUBbIX, 3aJaHHBIX IapaMETPUUYECKHU.

HccnenoBanne HEKOTOPBIX KPUBBIX, 33JaHHBIX HESABHO.

[luknouna u ee cBOKCTBA.

CeMelcTBO IMKIOUAATBHBIX KPUBBIX.

AcTpounza u ee CBOWCTBA.

Kapanonaa n oBanel Kaccunu.

Jlemuuckarsl. JIemHuckara bepHyium u ee CBOMCTBA.

3KCTp€MaJ'II)HBI€ 3aaa4u recOMCTPUICCKOTo COACPKAHNUA B IKOJIBHOM KYypPCC MaTCMAaTUKU.

9KCTpCMaJ'II>HHe 3agadn CI)I/ISI/I‘IGCKOFO COJACPpKaHHU B IKOJIBHOM KYpPCEC MATCMATHUKHU.

3KCTp€MaJ'IBHBI€ 3aaa4U MPAKTUYCCKOro COACPKaHUA B IKOJIBHOM KYpCC MaTEMAaTUKU.

JloKa3aTenbCTBO TOKAECTB CpeAcTBaMU T (HepeHINaTbHOTO UCUUCIIEHUS.
HexoTtopsbie kitaccndeckre HepaBEeHCTBA U MX JI0Ka3aTeNIbCTBO CPEACTBAMU
T hepeHIaTbHOr0 HCUUCICHHMS.

OC-5. KontpoabHas padora

IIpumepHBI BADHAHT KOHTPOJIbLHON padoTsl o TeMe «MHTerpupoBanne GpyHKIUN

OTHOM MepeMeHHOo)

3adanue 1. BeruucnuTh UHTETPaJIbL:

2 oy 3 0 dx X2 dx:
a)j X 2x+\/; dx; 6)I e B)I(1+3x3)2 X;



.[ - 2 dx; 2 ILS_XdX; e) J'efxzxdx;

r) ©1+3x 1-2sinx
. X dx |
jsm 2xdx; I(cos— +1jdx; I—z
) 3) 3 u) ~ V1-4x
X d
k) © 3% +1 n) " XS =2x+4 M)
_ 4
_[xz In x dx; sz—ldx; X—Jrzdx;
H) 0) * X*=3x+2 n) © x3 +3x
j—dx ; J’—X dx jsinxcostdx;
p) * 1+3cosx o) * Vx+3/x )
2 . X
" [ cos? xax; " [ (e +2)3dx.

OC-6 . KonTpoabHasi pa6oTa
3aganue 1. BeluMCIuTh HeCOOCTBEHHBIE MHTETPAJIbl MIIM YCTAHOBUTD UX PACXOJUMOCTb:

T dx . J- dx
a) exln3x 6) 0 1—x2

3amauue 2. BuIunuciauTh:

X2 X2
y=—-X+1 y=——+3X+6
a) Mmiouaak GUrypsl, OrpaHUYeHHON napadosamMu: 2 U 2 ;
3
5. y=Inx 1Ty Xy = 2,4
0) JUIMHY Iyrd KpuBOil: Y = OT TOYKH C aOCIIMCCOM 4 1o Toukm X2 = 4%

B) 00bEM Tella, MOIYYEHHOI0 BpallleHueM BOKpYyr ocu OY Qurypsl, orpaHUueHHON runepooson

6

X, ocbto OY unpsvbiva Y =1 u Y =6

OC-7. IlpumepHbIii NepeyeHb TeM I0KJIa10B U pedepaToB

WnuTerpupoBanue nuddepeHnanbHOro OMHoMa.

Teopemsl 0 cpeiHEM AJis UHTETpasioB Pumana.
WNnpurHuTe3uMaIbHble METOIBI B TPYAAX APEBHUX I'PEKOB.
Hcropus co3nanns HHTETPaJIbHOTO UCUUCIICHHUS

Hekortopsle reomerprueckue NpuinoxeHus: UHrerpaia Pumana.
Hexotopsie puznyeckre npuiaokeHus HHTerpana Pumana.
[TepBooOpasHast 1 HHTETPaAN B MIKOJILHOM Kypce (PU3HKH.
Hexotopsie 3agaun Gu3uku, NpuBosiue K 1udpdepeHnaaTbHbIM YPaBHEHUSIM
HcTtopusi BO3HUKHOBEHUS TEOPUH YHCIIOBBIX PSIJIOB.

10 Crenennsle psabl B Tpynax M.HeroToHAa.

11. Ucropust TeOpUM CTENEHHBIX PSAIOB

©CoNoR~wWNE



12. ®ynkuuu, 3alaHHBIE C TOMOIIBIO PSIJIOB, U X HCCIIEIOBAHNUE.
13. MeToapl CyMMUPOBaHHUS PSIIOB.
OC -8. KonTpoJbHas padoTa
Psaapl

3ananue 1. MccnenoBarh qaHHbIE psJibl HA CXOJUMOCTB!

o0

1) n:l2n

( 2n an*
2) §(2n+lj

3) n=1 n

4) nZ:;\/n5 +3n+6

3amanue 2. Halitu 001acTh CXOIMMOCTH psijia:
© n_4n+5
n=13"-(n+1)
3amanue 3. BpluucauTh onpeieneHHbl HHTErpan ¢ TouHocThio Jo0 0,001, pasnoxus
HOBIHTErPAJIbHYIO (DYHKIUIO B PSI/I M 3aTEM MIPOMHTETPUPOBAB €r0 MOWICHHO:

1
.[cos 3/xdx
0

3ananue 4. HaiiTu Tpu NHEpBBIX OTIMYHBIX OT HYJS WIEHA pPa3jOXKEHUS B CTEHNEHHOW psf
pemeHns audepeHInalIbHOTO YpaBHEHUS, YJOBIETBOPSIONIETO 33aJaHHOMY HadajlbHOMY
YCIIOBUIO:

y'+2y% =e*, y(0)=0

-(3x-1"

f(x)=7—|x|

3ananue 5. Pa3noxuTh GyHKLIUIO B psag Dypwe B uHTEpBaAe (-7, 7).

Jna camocmoamenvHoil n0020MOEKU K 3aHAMUAM RO OUCUUNTIUHE PEKOMEHOYEeM A

UCNONb306aMb YUEOHO-MEMOOUYECKUEe MAMEPUAnbl:

1. BomkoBa H.A., Cromspoa U.B., ®ommanoBa E.B. Wcropus marematuxu: ydeOHO-
MeToandeckue pekomeHaanuu. —Y npsHoBck. YIl'TIY um. U.H. Yaeauosa. 2017 — 39 c.
2.  Konomresa 1.B., Cubupesa A.P. MccienoBanue QyHKIHIT: METOAMYECKHE yKa3aHUS. — 2¢
u3a. uctp. —YaesHoBek: Yiul'TY, 2013. —32 c. — 2017 [D5neKTpOHHBIH].
3. Konomesa U.B., Cubupesa A.P. IIpenens! 1 HEIpepbIBHOCTH: METOIMUECKUE YKa3aHUsI. -
Vapsanosck: Yal'TVY, 2004. - 34 c. — 2017 [D1eKTpOHHBIH .
4, Marematnueckuii aHanu3. BBenenue B aHanmu3: ydeOHO-METOIUYECKOE TMOCOOME JIst
CTyneHTOB HampaBieHus mnoarotoBku 44.03.05 «Ilemarormueckoe oOpa3oBaHue», TpoduIn
«Marematuka. Undopmaruka», «Marematuka. UHocTpanHbli s3b1k», «Dusznka. Maremaruka»
u 44.03.01 «Ilemarormueckoe obOpa3oBanue» mnpoduiab «Maremaruka». Ksanudukanus
(crenenp) BbIMyckHHKa: OakanaBp. MakeeBa O.B. — VabsHosck. Yal'TlV um. U.H. VnesaHoBa,
2017.—49 c.
5. Pacnyteko T.b., CubupeBa A.P. OyHKIUM HECKOJIBKHX MEPEMEHHBIX: METOJUYECKHE
ykazanus. —YnbsiHoBcK: YAI'TY, 2004. — 32 ¢. — 2017 [OneKTpOHHBIH].
6. Pacniyteko T.b., CubupeBa A.P. [ludpdepenunanbHoe ucunciaenne (GyHKIUNH OJHOU
nepemennoil. Yiul'TY, Yaeanosck, 2001. =36 c. — 2017 [DnexkTpoHHBIH].



7. Cwubupena A.P., Pacnyrbko T.b. MeToabl MHTETpHPOBAHUS. METOIMYECKHE YKAa3aHUS IS
CaMOCTOSITeNIbHON paboThl cTyaeHToB. M3, 2-e. — Yaesrosck: Yal' TV, 2005.-40c. — 2017
[DJ1eKTPOHHBIH .

8.  Cubupesa A.P., Purep T.B. Kparubsie unterpanbl. MeToauueckue ykazaHusi K TUIIOBOMY
pacuery 1o BeICIIel MatemaTtuke. —YJIbstHOBCK: YAI'TY, 1997. —32 c. — 2017 [DneKTpOoHHBIH].
9. CubupeBa A.P., CaBunoB H.B. KadecTBeHHBIC 3amauym W KOHTPIPUMEPHI HA TEMY
«[Ipenens»y. Meronuueckue ykazanusa. — YiabsHoBck: Yal'TY, 2001. — 32 c. 2017
[D1EeKTpOHHBIN].

5. IIpumepHble OLIEHOYHBIE MATepHAJIbI /Jsi TNPOBeJeHHs] TeKYyUlero KOHTPOJIs
yCIeBAeMOCTH M MPOMEKYTOYHOM aTTeCTAlNH 00y4aI0IMXCH M0 IMCUHUILTHHE

Opranusanus ¥ NpoBeJieHNe ATTECTALMH CTY/AeHTa

®I'OC BO opueHTHpOBaHbl NPEUMYIIECTBEHHO HE Ha COOOLIEHHE OOyyarolmemycs
KOMIUIEKCA TEOPETUYECKHX 3HaHWH, HO Ha BBIPAOOTKY Yy OakamaBpa KOMIIETCHIMHA —
JUHAMUYECKOro Habopa 3HaHWH, YMEHUN, HAaBBIKOB M JINYHOCTHBIX KaueCTB, KOTOPbIE IO3BOJISAT
BBIITYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PBIHKE TPYAa M YCIEUIHO MPO(ecCHOHATBHO
peaIr30BbIBATHCA.

B nporecce onenku 0akanaBpoB HEOOXOJUMO UCHOJB3YIOTCS KaK TPAaJULMOHHBIE, TaK U
MHHOBAI[MOHHBIE THIbI, BUJIbl U (GOpMbI KOHTpOJs. [Ipy 3TOM MOCTENEHHO TpaaulMOHHbIE
CPEACTBAa COBEPIICHCTBYIOTCS B pyClie KOMIIETEHTHOCTHOTO IIOAXO0Ja, a WHHOBAI[OHHBIE
CpeZCTBa aIalITUPOBAHBI JUIS IOBCEMECTHOI'O PUMEHEHUS B POCCUHCKOM By30BCKOM MpPaKTHKE.

Llenp mpoBeneHnsi aTrecTallMd — IPOBEpPKAa OCBOEHHUS OOPa30BATEIbHOW IMPOTPAMMBbI
JUCLUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpome:xkyTouHass aTTecTalUsl OCYIIECTBISCTCS B KOHIE CEMECTpa M 3aBeplIacT
U3y4eHHe AMCLUUIUIMHBL, TOMOTaeT OLIEHUTh KPYINHBIE COBOKYNHOCTH 3HAaHMM U YMEHHH,
(dbopmMEpoBaHUE OMPEIEIICHHBIX KOMIIETECHITHIH.

OLeHOYHBIMU CpPEACTBAMH TEKYIEro OLEHUBAHUSA SBJSAIOTCA: JIOKJIaA, TECThl IO
TEOPETUYECKHM BOMPOCAM JUCIUIUIMHBI, 3allUTa NPaKTHYeCKuX padbor u T.m. KOHTpOJb
YCBOEHMsI MaTepuaia BEAETCS PEerylspHO B TEUEHHE BCEro CeMecTpa Ha MPaKTHYECKUX
(ceMrHapcKux, 1a00paTOPHBIX ) 3aHATHUSAX.

Ne CPEJCTBA OLIEHUBAHU, OO0pa3oBarenbHbIe
H/H HCHOJIB3YEMBIC JIJId TCKYIIETO OLICHUBAHUA IMOKA3aTEIA pGSyJ'II)TaTLI I[I/ICHI/IHJ-H/IHI)I
(hopmupoBaHUSI KOMIIETEHITUU
OC-1. KonTponbHas paboTa OP-1. 3Haer akTyaJibHbIe TPOOIEMBI
OC-2. KonTpopHas padboTa Y TEHJIEHIIUN COBPEMEHHOTO
OC-3. Keiic-3agaun pa3BUTHS BBICIIEN MAaTEMaTUKU
OC-4. ITpumepHBIii TEpeUYeHb TEM OP-2 aktyanpHBIE TIPOOIEMBI U
JIOKJIJIOB U pedepaToB TEHJCHIIMA COBPEMEHHOTO Pa3BUTHS
BBICIIIEN MAaTEMATUKHU
OC-5. KonTponsHas padora. OP-3 Brageer BbICOKOI1 00111eH
OC-6. KonTponbHas padoTa. MaTeMaTHYECKOU KyJIbTYpOH,
OC-7. IIpumepHbIi IEpEUYEHb TEM BKJTIOUAOIIEH B ce0s TOruueckoe 1
JOKJIaJI0B U pedepaToB ITOPUTMHUYECKOE MBILIUICHHE,
MaTEMaTHYECKYIO0 HHTYULIHIO,
OC-8. KonTponbHas paboTa KYJbTYpPY BBIYHCICHUN U
npeoOpa3oBaHUiA
OP-4. 3naer poJb ¥ MECTO
OueHoYHbIe CPeCTBA JIsl IPOMEKYTOYHOI MaTeMaTUKH B OOIIeH KapTHHE




aTTecTAllNH
3a4eT (IK3aMeH)
1,2,3 ceMecTphl - PK3aMeH B (popMe yCTHOTO
co0ecenoBaHus
OC-9. Dk3ameH (1 cemecTp)
OC-10.9k3ameH (2 cemectp)
OC-11.9k3ameH (3 cemecTtp)

HAY4HOT'O 3HaHUS,

OP-5. 3naer cBoiicTBa M NIpHU3HAKU
OCHOBHBIX TOHATHH U OOBEKTOB,
(GbyHIaMEHTaIbHBIE  TOHATHA |
3aKOHBl  BBICIIEH  MaTEMaTHKW,
METO/1bI ux JI0Ka3aTelIbCTBa,
BO3MOXHbIE C(epbl HUX CBA3U H
NPUJIOKEHUS B JPYTUX O00JACTAX
MaTEMAaTHYECKOTO 3HAHHUS U
JUCLUILINHAX
€CTECTBEHHOHAYYHOIO COJEP)KaHUs
OP-6 Ymeer ucnosb30BaTh TEOPEMBI
U (GOpMyINbl NPU PEIICHUH 3a7ad U
JIOKa3aTelIbCTBE  MaTeMaTU4ECKUX
(akTOB;0CYIIECTBIATD IIOUCK
HauboJee paloOHAIbHOIO PELICHUS;
OP-7 Ywmeer paboTaTh C Hay4yHOH,
HAy4HO-TIONYJIIPHOW M CIIPAaBOYHOU
JUTEPATypoil, a TaKXKe IMOJy4yaTh
uHpopmanuio u3 cetu «MHTEpHET»
51 OLICHUBATh eé HAYyYHYIO
JIOCTOBEPHOCTD

OP-8 BlIaJieeT METOIaMU
JIOKa3aTelIbcTBa  YTBEPKICHUH U
OCHOBHBIMH  METOJaMHU  PEIICHUS

3aja4 BBICIIICH MaTEMaTHUKH,
COBPEMEHHBIM arnmnapaTrom
MaTEeMaTHUKH TS peleHus

IMPUKJIAAHBIX 3aaa4

Omnucanue OLICHOYHBIX CPCACTB H HeO6XOI[I/IMOFO 060py,7_'[OBaHI/I}I (I[eMOHCTpaI_[I/IOHHOl"O
MaTepHana), a TaK XC IMpoucaypbl M KPUTCPpHUH OLCHHUBAHUA HWHIAWUKATOPOB JOCTHMIKCHUA
KOMHGTCHHI/Iﬁ Ha PAa3/IMYHbIX 3Tallax uXx (I)OpMI/IpOBaHI/IH B IIpOoHeCCC OCBOCHUA O6p830BaTCJIBHOI>’I
nporpammsbl  IIPpCACTABJICHBI B CDOHI[C OLCHOYHBIX CPEACTB I TCEKYIICTO KOHTPOJA
YCIICBAEMOCTHU 1 HpOMe}KYTOqHOﬁ aTTeCTalluu 110 JUCIHHIIIINHE.

Mamepuanwi, ucnov3yemoie 011 MeKyuie20 KOHMPONsA YCReeaemocmu
o0yuarowuxca no OucCyunIuHe
Marepuansl Juist Oprauu3aliy TeKyIIeH aTTecTalliy IPeICTaBlICHbI B 1.5 IPOTrpaMMBI.

0C-9.9k3ameHn.
[IpuMepHBIii TIepedeHs BOIPOCOB
YucnoBble MHOXKECTBA. [[efiCTBUTEIbHEIC YHCIA.

Oynkius. CiocoOsl 3a1aHus GYHKIUH.

OcHoBHBbIE 2JIeMEHTapHbIe (PYHKIINU.

YucnoBble OCIEI0BATEIBHOCTH.

[Ipenen nocnenoBaTENbHOCTH.

beckoneuHo Mamble M OECKOHEYHO OoJjblINe
0ECKOHEYHO MaJlbIX.

NoabkowhE

K 9K3aMEHY

Ol"paHI/I'-IeHHI)Ie YHCJIOBBIC MHOXECCTBA. OerCTHOCTB TOYKH.

IoCICa0BaTCIBHOCTH. CBoiicTBa




8.
9.

10.
11.
12.
13.
14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

Apudmernueckue onepanuy Haja MpeeamMu.

[IpenenpHbIN Epexo]; B HEPABEHCTBAX.

[Ipenen MOHOTOHHOM YMCIOBOM MOCIEA0BATEIBHOCTH.

Yuco e.

[TonnmocnenoBarensHOCTH. Teopema bonsuano—Benepmpacca.

[Ipenen pynkuuu B Touke (pa3iuyHble ONpeAeseHuUs, IPUMEPbI, HILTIOCTPALIUN ).

[lpenen ¢ynkumm Ha  OECKOHEUHOCTH (pa3MYHBIE  OMPEACTCHUS, TNPUMEPHI,
WJUTFOCTPALIHH ).

Beckoneuno manbie u 6eckoHeuyHo Oomnbime ¢(yHkmuu. CBoMcTBa OECKOHEYHO MAJIbIX.
Teopema o cBsi3u npenena PyHKIUU U OECKOHEYHO MaJION (PYHKIIHH.

OCHOBHBIE TEOPEMBI O Tpejienax (PyHKIHH.

ITepBblii 3aMeUaTeNIbHBIN TPEACI.

Bropoii 3aMeuaTenbHbIi Ipeet.

CpaBHeHHE OECKOHEYHO MaBIX ()YHKIIAM.

DKBUBAJICHTHBIC 0ECKOHEYHO MaJbie (DYHKIIUU.

HenpepriBHOCTH GYHKITMH B TOUKE (IPUMEPHI, UILUTIOCTPAIUH).

OpnHocroponHue npeaensl. Touku pa3peiBa GyHKIHA. VX KiraccupuKamms.
HenpepriBHOCTS yHKIMHN Ha MHOecTBe. CBONCTBA HEMPEPHIBHBIX (DYHKIUH.
OnpeneneHne  MPOU3BOJHOW  (DYHKIMKM  OMHOW  JEHCTBUTEIBHOW  MEPEMEHHOM.
®OU3NYECKUN CMBICH TTPOU3BOIHOM.

Juddepenumpyemoctsb (GYHKIHIH. B3aumocssi3p HENPEPBbIBHOCTH u
b hepeHIPYyEMOCTH.

[TpaBuna quddepeHumupoBanus.

Brruncnenye npou3BOIHBIX OCHOBHBIX AJIEMEHTapHbBIX (DYHKIUH.

HuddepenumpoBanue caoxHbIX GyHKIHUU. [Ipon3BogHas 0OpaTHRIX QYHKIHIA.
HuddepennmpoBanre napaMeTpuuecky U HESIBHO 3aJaHHBIX (PYHKIIUM.

Juddepennman u ero npuMeHeHHE.

[TpousBonHbIe U TG GEpeHIINATbI BBICIIUX TOPSIKOB.

Kacarenbnas npsimas. ['eomeTprdeckuii CMBICT Tpou3BOAHON U quddepennmana.
OcHOBHBIE TeOpeMBI AU PepeHIINATBHOI0 HCUUCICHHUS.

Muorounen u ¢popmyna Teitmopa.

IIpaBumno Jlonurans.

HpHMepHLIe MNPAKTHIECCKHUE 3aJlaHUA K IK3aMEHY

1. Haiita |lim

73X _ 572X

x—0 arcsindx

2. Haiitn npousBoHbIe 1-T0 U 2-TO MOpsIKa OT GYHKINH, 3aJaHHOH ITapaMeTpUIECKH
x =3arccos t, y=2V1-—t?

3. HaiiTi acuMnITOTHI ¥ TOCTPOUTH rpaduK HYHKIIHA

w

¥

— (37 +1)/VAx 3.

OC-10. Ix3amen
[IpuMepHBIii TepedeHs BOIPOCOB K 3K3aMEHY

HccnegoBanue (I)yHKI_II/II‘/’I C TOMOIIBKO HNPOU3BOJHBIX (MOHOTOHHOCTB, IMPpU3HAKHA

MOHOTOHHOCTH).

HccnenoBanne QyHKIMHA € TOMOIIBIO  HPOM3BOIHBIX  (3KCTpEeMyMbl  (DYHKIUH,

HE00X0IMMOE YCIIOBUE IKCTPEMYyMa U JOCTATOYHOE YCIOBUE KCTPEMYMA).

JlocTaTouHbIE YCIOBHS KCTPEMyMa B TEPMUHAX MPOU3BOJHBIX BBICIIMX HOPSIKOB.
WccnenoBanne (QyHKIMI C MOMOIIBIO MPOU3BOAHBIX (BBIIYKJIOCTh (YHKIUH, TOYKH

neperu6a). Ilnan nocrpoenus rpaduxa GyHKIUH.

ACHUMIOTOTHI.



HauOonpiiee n HauMeHblee 3HaYeHNs (QYHKIIMU Ha OTPE3KE.
[TepBooOpasHas GyHKIIHUS U HEOTIPEACICHHBIN HHTETPaJ.
CaoiicTBa 1epBO0Opa3HbIX U HEONPEIEIEHHBIX HHTETPAJIOB.
Tabnuua uarerpanos.

10. OcHOBHBIE METO/IBI MHTETPUPOBAHUS (HETIOCPEICTBEHHOE, METO/] 3aMEHBI IEPEMEHHOM ).
11. OcHOBHBIE METO/IbI HHTETPUPOBAHKS (MHTETPUPOBAHKE 110 YACTIM).
12. MaTerpupoBaHie MpPOCTEHIINX MPAaBUIBHBIX pAllMOHAIBHBIX (yHKIMA. OOImee mpaBuUIo

WHTETPUPOBAHUS PALIMOHAIBHBIX (QYHKIUH.

13. MHTerpupoBaHue TPUTOHOMETPUYECKUX (YHKINH.

14. aTerpupoBaHue HEKOTOPHIX BUIOB UPPALMOHATIBHOCTEH.

15. Onpenenennsiii uaTErpai (MHTerpain Pumana). Ero reomerpuueckuii CMbICIL.

16. OcHOBHBIE CBOWCTBA ONPEIEICHHOIO MHTErpaa.

17. Knaccel HHTETpUpYyeMBIX (PYHKITHIA.

18. OnpeneneHHblil MHTErpan Kak (QyHKIMS BEpXHEro mpesena. BeluuciaeHue onpeneneHHoro

unterpana. ®opmyna Hetotona—Jlelibnuna.

19. MHTerpupoBaHue METOJIOM TMOJCTAHOBKH, METOJOM HHTEIPUPOBAHHUS IO YACTSIM.

20. aTerpupoBaHue YETHBIX U HEYETHBIX (PYHKIMI B CHMMETPHUYHBIX IIpPEJeNIax.

21. Hecob6ctBennnie naTErpaisl (1 u 2 poaa).

22. 'eomeTpruecKue MPUIIOKEHHS ONPEACTICHHOTO HHTETpaIa.

23. [Tnomans KpUBOJIMHEHHOM Tpareuy, IIoIab KPUBOJIUHEHHOTO CEKTOpA.

24. JInvHa TyTU TUIOCKOW KPUBOM.

25. Briuucienve o0beMa Tel M0 W3BECTHBIM IJIOMIAASIM MapauleNbHbIX ceueHuil. O0beM Tena

BpalICHUSI.

26. [Tnomaas MOBEPXHOCTH TeJIa BpaIlICHHUS.
27. TlpunoxeHus ONpeIe]ICHHOTO HHTETpaia B (PU3HKE.

HpnMeprle MNPAKTUHIECCKHUE 3aJlaHUA K IK3aMEHY

1.Haiitu HeonpeaeaeHHbIe HHTETPaIbL:

N

o

~

(X +~/x)2dx 4%
1) |————:2 d
e 2 aree ™

. 2 xdx
Haittu unrerpan I
0

V14X
OC-11. Ok3amen

qHCJ’IOBbIe, CTCIICHHBIC U TPUTOHOMETPUHYECCKHUE PAABLI

Psin, ero cymma u ocrarok. ['eomerpuueckuit psii. HeoOxoaumblii mpru3HAK CXOJAUMOCTH.

[TonoxxurensHbIe psiibl. CpaBHUTEIBHBIE IPU3HAKU CXOAUMOCTH IOJIOKUTEIBHBIX PSJIOB.

[Tpusnaku JlanamOepa u Komm cXOAMMOCTH MOJOXKUTEIBHBIX pPSAAOB. VHTErpambHbIN
IIPU3HAK CXOJUMOCTH.

[TpousBonpHble MO 3HaKy psaabl. Teopema Komm. OO0OLIEHHBIH NPU3HAK CXOIUMOCTU
HanambGepa. Teopema JleitOnumna.

Teopems! lupuxne u Pumana.

OyHKmoHanbHbIe psaabl. O01acTe cxoauMocTu. PaBHOMepHas cxoaumocTb. HeoOxoaumplit
Y JOCTaTOYHBINA MMPU3HAK paBHOMEPHOM cxonumocTu. [IpusHak Beliepmrpacca.

CBolicTBa paBHOMEPHO CXOJSIINXCS PAIOB.

Crenennsle psabl. Pannyc n mHTEpBaN CXOAUMOCTH. TeopemMa 0 paBHOMEPHOU CXOIUMOCTH
CTEIEHHOTr' O psja.

DyHKINH, AOMYCKAIOIINE pa3yIoKeHue B creneHHou psaa. Psaa Teinopa. Psag Maxknopena.
VYcnoBue paznoxxuMoctu GyHKIUH B psija Teitnopa.



10. bunoMuanbHBIA psAA U NPHOIMKEHHOE BhIYHMCICHHE KOpHEH. [IpnbnmkeHHoe BbIUMCIICHUE
MHTETPAJIOB U MPEEIIOB C MOMOILIBIO psAoB. [loncranoBka psana B paz.

11. Tpuronomerpuueckuid psa. OproronanbHas cuctema QyHkuuii. Psg @ypee. Teopema o
€IMHCTBEHHOCTH PA3JI0KEHUsI PYHKIIMM B TPUTOHOMETpUYecKUil psa. OcoOeHHOCTH psija
@ypbe 4eTHOW U HEYETHOW (DYHKIIHH.

12. Teopema lupuxie. [Ipumeps! paznoxenus GyHknuii B psig Pypbe.

13. Paznoxenue B psag Pypbe QpyHKINH, 3aJaHHOM HA OTPE3Ke [0; 7], [&;b].
14. Wnterpan ®ypre. O6001meHHbIe GYHKIIMN HA TpuMepe [enbTa-GyHKINH.

15. OyHKIIUN HECKOJBKUX IEPEeMEHHBIX: 007acTh OmNpeAeseHUs, JUHUUA (ITOBEPXHOCTH)
YPOBHsI, CIOCOOBI TpauecKOro MpeacTaBaeHUs PyHKIMH JBYX, TPEX EPEMEHHBIX.

16.  Ilpenmen pyHKIIMH HECKOIBKUX MEPEMEHHBIX: ONpEAETICHUE B TEPMUHAX OKPECTHOCTEH U
B TepMHHax InociefgoBarenbHocTell.  HempepblBHOCTP  (YHKIMHM — HECKOJBKUX
[IEPEMEHHBIX.

17.  YactHble npon3BOIHbIE (YHKIUU HECKOIBKHUX MEPEMEHHBIX.

18. [Momusiit mudpdepennman. ['eoMeTpuvecKuil CMBICT YaCTHBIX MMPOU3BOAHBIX M IMTOTHOTO
muddepennmana GyHKIMM JBYX MEPEMEHHBIX; KacaTeslbHas IJIOCKOCTh M HOpMallb K
MOBEPXHOCTH.

HpnMeprle NPAKTHICCKHUE 3aJaHUS K IK3aMEHY

1. UccnenoBarh Ha CXOAMMOCTD PSiJT

S (ay 20t

—~ n(n+1)
2. Paznoxwuth ¢pyHkuuto B psan Teinopa o creneHsm X
sh2x
ik
x

Kpurtepun oueHnBanus 3HAaHUI HA IK3aMeHe
OK3aMEHAIlMOHHBII OWJIET COJEpKUT JBa TEOPETHUECKHX BOIpoca U 3anady (KaKIblid
onieHuBaercs Ha 20 OamnoB), Ha 4 Oamna OIEHUBAETCS KPAaTKUH OTBET Ha JOIOJHUTEIbHBIN
BOIIPOC HE BXOMAIINN B OMIIET (BOIIPOC UMEET OJTHO3HAUHBIN OTBET, BHIPAKAEMBINA OJHUM-IBYMSI
CJIOBaMH).
3a OTBET Ha KaXKIbIH U3 TEOPETUUECKHUX BOIPOCOB
Ot 0 10 5 0a/1710B CTABUTCS, €CJIN:
OTBeT Ha BOIPOC MPAKTHUUECKU OTCYTCTBYET. M3110kKEHBI OTJENbHbIE 3HAHUS U3 Pa3HBIX TEM,
MPUBEJEHBl HEKOTOPbIE HETOYHBIE OINPEIECICHUS WM MPUMEPBI, HE OTHOCSIIHUECS K BOIPOCY
ouiera.
Ot 6 10 10 6a/1;10B CTABUTCSL, €CJIN:
Jlanbl HekoTOpble OOIIMEe CBEIEHUS IO TEOPETUYECKOMY BOIPOCY, HO B HHUX OTCYTCTBYET
SCHOCTb, CTY/ICHT BJIaJIe€T HEKOTOPOH TEPMHUHOJIOTHEH, HO 3aTPYAHSIETCS MPOUIUIIOCTPUPOBATH
u3JlaraeMble CBEJICHUs Ha MpUMepax.
Ot 11 o 15 6a1/10B CTABUTCS, €CJIH:
[TpakTHYeCKH MOIHOCTBIO OTBETUJI MO CYLIECTBY BOIIPOCA, HO IO TEOPETHUUECKOMY BOIPOCY HE
IpUBEJl JI0Ka3aTeIbCTB, MO0 MOJHOCTBIO PACKpbLI BOMPOC HAa NpUMeEpax, HO HE CyMel
MPEJICTAaBUTh BOMPOC B 0000IIIEHHOM TeopeTuieckoi hopme.
OT1 16 n0o 20 6a,1710B CTABUTCS, €CJIM:
JlaH ToNHBIN, pa3BEpPHYTHI OTBET Ha IOCTABJICHHBIN TeOpeTHUYeCKHil Bormpoc. MoryT ObITh
JIOTIYIIIEHbI 1-2 HejpoYeTa Uil HETOYHOCTHU, UCIIPaBIIEHHbIE CAMOCTOATEIBHO B MIPOLIECCE OTBETA.
[IpuBenensl nokaszarenbcTBa. OTBET UMEET YETKYIO CTPYKTYPY, M3JIOKEHUE IMOCIEA0BATENBHO,
pedb rpaMoTHa.
3a pelieHue 3a1a4n



Ot 0 10 5 0a/1/10B CTABUTCS, €CJIM:
Pemenue 3amaum OTCYTCTBYET, HO BO3MOXKHO JEMOHCTPHUPYETCS BJIAJICHUE OTACIbHBIMU
TEPMHHAMH, UCTIOJIE30BAHHBIMH B YCIIOBUH.
Ot 6 10 10 6a/I0B CTABHUTCSH, €CJIH:
3amaya He pelieHa, HO €CTh HEKOTOpbIE TOAXOABl K pelleHuto. B mporecce pemieHus
JIOTTYCKAIOTCS OITMOKH, KOTOPBIE CTYJIEHT HE MOXKET UCIIPABUTh C IIOMOIIBIO MTPENO1aBaTelIs.
Ot 11 g0 15 6a/J10B CTABUTCS, €CJIN:
[TpakTHUecKH MOJHOCTHIO PEIIMII 33a/1a4y (BO3MOXKHO IOCJI€ HECKOJBKHX HABOJISAIINX BOMPOCOB
IpernoaaBares, JIn0o Mmocie UCTIPABICHHUS.
OT1 16 n0 20 6a,1710B CTAaBUTCS, €CJIN:
3amaua MOMHOCTHIO pemieHa (BO3MOXKHBI HEOOJBIINE BBIYUCIUTENbHBIC OIIMOKH, KOTOpBIE
CTYJICHT KOPPEKTHUPYET CAMOCTOSTEIHHO MOCIIE YKa3aHUs Ha HUX IIPETo/1aBaTesieM).

B KoHIIe n3y4eHus JUCIUILTNHBI TOABOJISTCS UTOTH PAbOTHI CTYJCHTOB Ha JICKIIMOHHBIX U
MPAKTUYECKHUX 3aHATHUAX ITyTEM CYMMHUPOBaHUS 3apa00TaHHBIX OAJIOB B TEUYCHUE CEMECTA.

Kpurtepun oueHnBanus 3HaHUI 00yYAOIIUXCS 10 JUCHUILIMHE
Dopmuposanue 6AITbHO-PEUMUH20B0U OYEHKU pabombl 00YUAIOWUXCS

ITocemenue PaGora Ha
Ilocemenue OK3aMeH,
N IMPAKTHYECKHUX | IPAKTHUCCKHUX
JIEKIIAH N 3a4eT
3aHATHI 3aHATHIX
PazbamnoBkamo | 9x 1=9 15x 1=15 DK3amMeH
212 6amioB
1,2,3 BHJIaM padoT OasuioB 0asuioB 64 6amna
cemectp | CymMmapHbIit 24 banna 236 GamoB 300 GannoB
9 6amnoB Max
Makc. 0ar max max max

Kpumepuu oyenusanus pabomw obyuarowezocs no umozam 1,2,3 cemecmpos

Ouenka Basei (3 3E)
COTIUIHOY 271-300
«XOpOLIO» 211-270

«YJIOBJICTBOPUTEIIHLHOY 151-210
«HEYAOBIETBOPUTENBbHO» | 150U MeHee

10. MeToauuecKkue YKazanusd 1Jist oﬁyqammuxcﬂ M0 OCBOCHHUIO TUCHHUIIJIMHBI

VYcenenHoe u3ydyeHue Kypca TpedyeT oT o0ydarolluXcsl MOCEIIEHUs JIEKIUH, aKTHBHON
paboThl Ha MPAKTUYECKUX 3aHATHUSX, BBIIOJHEHHUS BCEX Y4E€OHBIX 3aJaHUN MpenojaBares,
03HAKOMJICHHS C OCHOBHOM U JIOTIOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKHuM — OJHa U3 (HOpM aKTUBHOM CaMOCTOSTENbHON paboThl O0O0yyarouuxcs,
TpeOyrolas HaBBIKOB M YMEHHsS KpaTKO, CXEMAaTU4HO, IIOCJIE€JOBATEIbHO M JIOTUYHO
(buKcHpoBaTh OCHOBHBIE MOJOXKEHUS, BBIBOJIbI, 00001IeHHs, GOpMYIUPOBKU. B KOHIlEe JeKuuu
npernojiaBaTesb OCTaBiIsieT Bpems (5 MUHYT) Ais8 TOro, 4YTOObI OOy4arolmiuecss HUMelu
BO3MOHOCTb 33/1aTh YTOUHSIOIINE BONPOCHI 110 U3y4aeMoMy Marepuainy. M3-3a HenocTaTouHoro
KOJIMUECTBA ayJAUTOPHBIX YacOB HEKOTOpbIe TEMbl HE YIAE€TCSl OCBETUTh B IOJHOM OObeMe,
MO3TOMY TMpernojaBarellb, IO CBOEMY YCMOTPEHHIO, HEKOTOpbIE BONPOCHI BBIHOCHT Ha
CaMOCTOATENILHYIO PabOTy CTYJEHTOB, pEKOMEHYS Ty WM MHYIO JuTeparypy. Kpome storo, mis
JyYIIEr0 OCBOGHMS MaTepuajia M CHCTeMaTu3allid 3HAaHWW 10 JUCHUIUIMHE, HEeO0O0XOANMO
MOCTOSIHHO pa30HpaTh Marepuaibl JIEKIMHA 1O KOHCIEKTaM M y4eOHbIM mocobusim. B ciyuae
HEOOXOANMOCTH 00paIaThCsl K IMPENoaBaTellto 3a KOHCYIbTalUEH.

HOZIFOTOBKa K IPAKTHYE€CKUM 3aHATUAM.




IIpy mOArOTOBKE K IPAKTUYECKUM 3aHATUAM CTYACHT IOJDKEH W3Y4HUThb TEOPETUYECKUU
Marepuall 1o TeMe 3aHATUs (UCIOJIb30BaTh KOHCHEKT JIEKIUH, U3y4UTh OCHOBHYIO JIUTEPATYPY,
O3HAKOMUTbCS C JONOJIHUTEIBHON JIUTEPaTypOil, IpU HEOOXOJUMOCTHU JONOJIHUTH KOHCIIEKT, JIeNast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEpaTypHbIX HCTOYHHMKOB). B ciydae 3arpynHeHui,
BO3HUKAIOIIUX IPU OCBOCHUU TEOPETUYECKOrO MaTepHaia, CTYIEHTY ClelyeT oOpamarbcs 3a
KOHCy/bTallMell K mnpenogasaTento. Mas Ha KOHCYJbTalMIO, HEOOXOIMMO XOpPOILO IpPOIyMaThb
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Hauasie mpakTH4ECKOro 3aHATHA IIPENoJaBaTellb 3HAKOMUT CTYIEHTOB C TEMOH, OIJIallaeT
IUIAH TPOBEACHUS 3aHATH, BBIIACT 3aJaHus. B TedeHHe OTBEICHHOIO BPEMEHM Ha BBIIIOJIHEHUE
pPabOTHI CTYIEHT MOKET 0OpaTUTHCS K MPENoJaBaTelio 3a KOHCYIbTalMel WM pazbsicHeHus MU, B
KOHIIE 3aHSATHS IPOBOJUTCS IIPUEM BBITIOJTHEHHBIX 3aJaHUi, COOeCeJOBaHHUE CO CTYICHTOM.

Pe3ynbraThl BBINOIHEHUS IPAKTHUECKUX 3[JaHUI OLIEHUBAIOTCS B Oajljlax, B COOTBETCTBUU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

[Inanbl NpaKTHYeCKUX 3aHATHI

1 CEMECTP

3anstue 1. [lnan. Ilpexen uumcinoBoill mocnenoBarenbHOCTH. beckoHedHO Oosblive U
0OECKOHEYHO MaJjble IOCJEeA0BaTEIbHOCTU. PerieHue 3amad ¢ KCIOJIb30BAHUEM ONPE/ENICHUs
IIpeJieNa YUCIOBOU M1OCIIE0BATEIbHOCTH.

3ansarue 2. [Tnan. [pexen ¢pyHkumu B Touke M Ha O€CKOHEYHOCTH. beckoHeuHbIN mpeen
¢GyHkuun. PeiieHue 3aau Ha HaXOXKICHUE TPEEIOB, PACKPBITHE HEONPEICICHHOCTeH o / 00 1
0/0. TexHuka pacKpBITHSI HEONPEICTIEHHOCTCH.

3amarue 3. Ilnan. Pemenuwe 3amad Ha HaxXO0XACHHE NIPEIENOB, packpbITHE
HeonpenenenHocteit 0/0. TexHuka packpbITUs HEONPEACTEHHOCTEH.

3ansarue 4. [Inan. [lepBbiif 3aMevaTenbHbIi mpeaen. DKBUBaJIEHTHbIE OECKOHEYHO Mallble.
Tabnuna 3KBUBaJICHTHOCTH, CJIEACTBHS MIEPBOTr0 3aMeUaTeNIbHOTO Ipeena. 3aMmeHa OECKOHEYHO
MaJlbIX  JKBUBAJCHTHBIMH 1P  BBIYMCIEHUU  IIPENEIIOB. TexHuka  packpsITus
HeonpeaenéHHocTel. 3aMeHa epeMEHHBIX MPU HaX0KIEHUU TPEesioB QYHKIIHIA.

3anatue 5. Ilman. Bropoil 3ameuarenbHblii mpenen. Tabnuua SKBUBaJIEHTHOCTH,
CJIEJICTBUSI BTOPOTO 3aMeuaTeNbHOIo Impejena

3anarue 6. Ompenenenue HenpepbIBHOCTH (yHKIMH. HempepblBHOCTH (PyHKIMM Ha
npoMexyTke. HenmpepbIBHOCTh 37eMeHTapHBIX QyHKIMNA. OTHOCTOPOHHUE Mpeebl GyHKIUN B
touke. Touku pa3peiBa pyHkuuu. Knaccudukanus Touek paspbiBa.

3anstue 7. KonrponbHas pabora.

3ansarue 8. [Inan [IpousBoaHas (yHKIMH, €€ TEOMETPUUECKUN U (PU3UUECKUN CMBICIBI.
Tabnuna npousBoAHbIX. TexHUKa HaAX0XKAEHUS TaOJUYHBIX MpPOU3BOAHBIX. [IponsBonHas
CYMMBI, IPOU3BEEHUS, YACTHOTO.

3anstue 9. [1nan. [IpousBogHas crnoxxHoil U oOpaTHON QyHKIMHA. TeXHHUKa HAXO0XKIAECHUS

POU3BOJIHBIX.
3anstue 10. [lnan. Jlorapudmuueckoe nuddepennmpoBanne. Y paBHEHHS KacaTeIbHON 1
HOpMAJIH. Huddepenuman  ¢ynkuuu. [eomerpuueckuit  cmbicn  auddepenuuana.

WuBapuantHocTh (Gopmbl mepBoro auddepenuuana. lMcnonb3zoBanue auddepeHuuana B
NpUOJIMKEHHBIX BBIYUCICHUSAX.

3austue 11. Ilman. IlpousBomubie u  auddepeHnnanbl  BBICIIAX — MOPSAKOB.
HeunBapuantHocts popmel nuddepenimano nopsaka seie nepporo. Popmyna Jleiibnuna.
[TpousBoauble pyHKUMH, 3adaHHBIX MapameTpudecku. JuddepenurpoBanie HESIBHO 3a/laHHBIX
byHKINH.

3austue 12. Ilnan. IlpaBuno JlomuTans packpelTus HeomnpeneieHHocTedl. TexHuka
HAaXO/ICHUs MIPEEIIOB ¢ UCIIOIb30BaHUEM ITpaBuia Jlonuras.



3ansarue 13. KonTtponbHas pabora.

3anstue 14. Ilman. AcumnTorsl KpuBBIX. CXeMaTH4YeCKO€ IMOCTPOCHHE TpadUKOB Ha
OCHOBE aCUMIITOT.

3anstue 15. Ilnan. ®opmyna Teiinmopa ¢ octaroyHbiM WieHOM B ¢dopme Jlarpamxka u
[Teano. IlpexncraBnenune ¢ynkumi e€*, sinx, cosx, (1+x)*, In(1+x) mo Qopmyne Teiinopa.
[Tpunoxenus Gopmyinsl Teitnopa.

2 CEMECTP

3ansatue 1. [man. YcnoBus Bo3pacranus u yoeiBanus Gpynkmuii. Heo6xoaumoe ycioBue
sKcTpeMyMa. JlocTarounble yCioBUs SKCTPEMyMa B TEPMUHAX IIEPBOIl IPOU3BOIHOM.

3ansatue 2. Ilman. JloctaTouHble NPU3HAKM MakCUMyMa M MHHMMYMa B TE€PMHUHAX
MIPOM3BOIHBIX BBICIINX MOPSIKOB. BBIMYKIOCTh M BOTHYTOCTh PyHKIMH. Touku neperuda.

3anstue 3. Ilman. Cxema wuccinenoBanus GyHkiui. IIpoBeneHue wuccienoBaHus
(byHKUIUH 1 TOCTpOEHHE TPAPHKOB.

3anarue 4. Ilnan. Oteickanre HAWOONBIIETO M HAUMEHBIIETO 3HAYCHHH (DYHKIIHA,
HENpepeIBHOH He oTpe3ke. OThICKaHWE HAWOOJIBIIETO W HAMMEHBIIETO 3HAYeHUH (YHKIUH,
HEIPEPHIBHON HAa OTKPBITOM IIPOMEKYTKE.

3anstue 5. Ilnan. PemeHue TEKCTOBBIX 3a/ad Ha HAaxOXKAEHHE HaMOOJIbIIETO U
HauMeHbIIero 3HaueHuil pyHnkuuu. [Toctpoenrne MmaTemMaTHueCKUX MOJIENEN 3a1a4.

3anstue 6. Ilnan. [lepBooOpaznas. HeompeneneHHbIt UHTErpail U €ro CBOMCTBA.
Tabmuia oCHOBHBIX (POPMYII.

3austue 7. Ilnan. Ilpocteillne npuemMbl MHTEIPUPOBAHUS: BHECEHHME IIOJ 3HAK
muddepenimana. TexHUKa HHTETPUPOBAHHUS.

3anstue 8. Ilnan. 3amMeHa TEpPEeMEHHbIX B  HEONPEIEICHHOM HWHTErpale.
WuTerpupoBanue anreOpandeckux HppalMoOHAIBHOCTEM: NpocTelllne HpparuoHaIbHOCTH.
HNHTerpupoBaHue 1o 4acTsm.

3anstue 9. [lnan. UnTerpupoBanue ApoOHO-palimoHanbHbIX GyHKIUI. VHTErpupoBaHue
Ipobeil mepBoro, BTOPOro U TPETHEro TUMA. ANTOPUTM UHTETPUPOBAHUS JPOOHO-PAIIMOHATBHBIX
¢yHkuil. MeTo HeornpeneaeHHbIX K03 PUIIMEHTOB.

3ansatue 10.  Ilnan. WHTerpupoBaHre  TPUTOHOMETPUYECKUX  BBIPAKCHUIM.
WHTerpupoBaHue MNPOCTEUIINX TPUTOHOMETPUUYECKHX BBIPDAKECHMI. YHHBEpcajbHas 3aMeHa
[IEPEMEHHBIX.

3anstue 11. [Tnan. MHTerpupoBanue anredpanyeckux UppaluoOHaIbHOCTEN: HHTErpajbl
IR(X, vax? + bx + ¢)dx 5

BUJA , TPUTOHOMETPUYECKHE TIOJICTAHOBKH, IIOJCTAaHOBKU OWepa;
TuddepeHaIbHbI OMHOM

3austue 12. Ilnman. Omnpenenennbiii  uHTerpan. ®dopmyna HeroTona-JleliOnuna.
WMHTerpupoBaHue M0 4acTSIM U 3aMEHa IIEPEMEHHOM B OINpEACIIeHHOM uHTerpaie. Ilpunoxenus
ONpEENIEHHOr0 MHTErpajla K BBIYMCIEHUIO IUIOMAJEeH IUIOCKUX (Uryp B JAeKapTOBBIX
KOOpJMHATaX.

3ansatue 13. [lnan. [lpunokeHns onpenereHHOro MHTErpaia K BhIYMCICHHUIO TUIOIAAEH
IUIOCKUX (UTYp B TOJIAPHBIX KOOPAMHATAX; B CIIydae, €CIU KpHUBas 3aJaHa MapaMeTpUYEcKH.
[TpunokeHus ONpeesIeHHOT0 HHTerpaia K BBIYUCIECHUIO K BhIYHCIEHUIO0 00beMoB Ten. [lonsaTue
KyOupyemoro Tena. Beraucinenue o0bema Tesa o W3BECTHBIM IUIOIIAISIM ITONIEPEUHBIX CEUYCHUH.
Brruncnenue oobemMa Tesia BpalieHusl.

3ansatue 14. Ilman. OmnpeneneHne M BBIYMCIEHUE JIWHBL Iy INIAJKOH KPHUBOM.
[Tonsitue crpsmisiemodt  kpuBoil. JludpdepeHunan [IMHBI AYTM  KpPHUBOW, 3aJaHHOMN
napaMeTpuuecku. J[[nvHa nyru KpuBOM, 3aJlaHHOM SBHO B JI€KApTOBBIX KoopAuHarax. JlnmHa
JIyTH KpPWBOW, 3aJaHHOM SBHO B TNOJSPHBIX KoopauHarax. l[lmomane moBepxHOCTH Ten
BpalllCHUS.

3anstue 15. [Inan.  HecoOcTBeHHBIE HMHTErpajbl MEPBOro poja (MHTETpayibl ¢
OeckoHeuHbIMU TIpesenaMu). HecoOCTBeHHBIE HMHTErpaibl BTOPOTO pojaa (MHTErpaibl OT



HEOrpaHMUYEHHBIX (QYHKIMIT). ['eoMeTpruecKuii CMBICT HECOOCTBEHHBIX MHTETPAJIOB MEPBOTO U
BTOpOro poja. Cxopsmmecss W pacxXoJsIIuecss HECOOCTBEHHbIE HWHTerpaibl. OO00O0IeHHas
dopmyna Herorona-Jleiibnuia.

3 CEMECTP

3anstue 1. [Inan. Ywucnoseie psagasl. CxonuMocTs 1 cyMMa psiga. HeoOxoaumoe yciaoBue
cxoauMocTu psaga. [Ipocrelinye onepanuu ¢ psaIaMi: yMHOKEHUE HA YUCIIO, CIIOKEHUE. Psbl ¢
MOJIOKUTENBHBIMU UJieHaMU. TeopeMbl CpaBHEHUSI.

3ansatue 2. Ilman. Ilpusnaku cxoammoctu [{'Amambepa u Komm. WHTerpambHbIi
MIPU3HAK CXOJUMOCTH psiJia.

3ansarue 3. Ilnan. 3Hakodepenyromuecs psaabl. 3HaAKOEpeMEHHbIE pAabl. AOCOIIOTHO U
YCIIOBHO CXOJsmIuecs: psjabl. Teopema o abcomroTHOM cxomumocTu psna. [Ipusnak JleiOnuma.
Orenka ocratka psga. O6o0menue npusHakoB cxoaumoctu J['Anambepa u Komm Ha ciydait
3HAKONIEPEMEHHBIX PSIIOB.

3anatue 4. Ilman. @OyHKIMOHANBHBIE pAABI, 00JACTh CXOTUMOCTH. PaBHOMepHas
cxonumocth. Ilpusnak Beiiepmtpacca. Teopembl 0 HENPEPBIBHOCTA CYMMbI, O MOYJIEHHOM
MHTETPUPOBAHUH U TIOWICHHOM U depeHIMpOoBaHNN (PYHKIMOHAIBHOTO Psa.

3anstue 5. [1nan. Crenennble psaasl. Teopembl AGens. Kpyr cxonuMocTi, HHTEpBal U
paauyc CXOAMMOCTUA ISl PSIAOB € JICWCTBUTENIBHBIMU 4ieHamMu. TeopeMa O paBHOMEPHOM
CXOJMMOCTH CTENEHHOTO psina. Pasnoxenue ¢ynkiuii B psang Teimopa. JloctaTouHbie yCIOBHS
paznoxumoctd (QyHkuuu B psg  Teinopa. Pa3noxkeHume 1o CTENEHSIM X  HEKOTOPBIX
AIIEMEHTAPHBIX (QYHKINH.

3anstue 6. [lnan. Pasnoxenue ¢pynkuuii no crenensm x. Onepanuu Haj CTETIEHHBIMU
psaamu. MHTErprpoBanue u qudGepeHIMpOBaHNEe CTENCHHBIX PSIIOB.

3anstue 7. Ilnan. IlpuMeHeHME CTENEHHBIX PAAOB K MPUOIMKEHHBIM BBIYHCICHUSM.
Boruncnenue npezenos, pelieHre ypaBHEHUH, HaX0X/I€HUE UHTETPaJioB C IIOMOIIBIO CTENEHHBIX
PAIOB.

3anstue 8. KontponbHas pabora.

3ansarue 9. [Tnan. Tpuronomerpuueckas cucrema ¢yHKuuid. TpuroHomeTpudeckuit psi
Oypre pynkuumii 3anansbix Ha (-7,7) 1 (-1,1). Teopema Jupuxie.

3anstue 10. [Tnan. Pasnoxenue B psiabl Oypbe YETHBIX M HEUSTHBIX (DYHKIMH Ha (-7T,7)
u (-1,1).

3anstue 11. [lnan. Pasnoxenue B psj 1o cuHycam, B psij M0 KOCUHYycaM (YHKIIMH,
3agannbiX Ha (0, 7) u (0,1). Tpuronomerpuyeckuii psg @ypre GyHKINH 3aIaHHBIX Ha (a,6).

Sanstre 12. [Tnan. Psng @ypee B komiuiekcHoi hopme. MaTerpan @ypne.

3ansarue 13. [Tnan. @yHkuun HeckoabKuX nepeMeHHbIX. O6nacte onpenenenus. ['papux.
Jlunuu 1 noBepxHocTu ypoBHsl. [Ipenen pyHkuuu B Touke. HenmpepbIBHOCTS.

3ansartue 14. [Tnan. Yactaele npousBoansle. uddeperurpoBanue GyHKIUN HECKOIBKUX
MEePEMEHHBIX.

3anarue 15. Ilnan. Ilonuelii auddepenunan, cBs3b ¢ YaCTHBIMH IPOU3BOJIHBIMU.
I'paguent, nponsBoaHas no HanpasiaeHuto. [man. KacarenpHas M HOpManb K IOBEPXHOCTH.
['eomeTpuueckuii cmbici moaHoro Auddepennnana GyHKIUU ABYX NepeMeHHbIX. [IpunoskeHus
muddepeHnmana B NpUOIMKEHHBIX BRIYUCICHUSX.

11. Ilepeyenb OCHOBHOM M 1ONIOJTHUTEJIBHOM yueOHOM uTepaTypbl, UHTepHeT-
pecypcoB, HeOOXOAUMBIX /ISl OCBOCHHS TUCHHUILINHBI
OcHoBHasi JInTepaTypa
1. Kynpssues JI. JI. Kpatkuii kypc marematmueckoro ananusza. T.1. JuddepenumanbHoe u
MHTETpalibHOE HcuucieHus: GyHKIui onHoi nepemenHol. Paapl: YueOnuk / JI.JI. KynpsBues. —



1.

2.

3.

©CoNoaR~wWNE

M.: @wusmarmur, 2015. - 444 c¢. — ISBN 978-5-9221-1585-8. - URL.:
https://znanium.com/catalog/document?id=293958&showcollections=1
Kynpssues JI. JI. Kpatkuifi kypc wmaremaTHueckoro aHammza : ydyeOnuk. T. 2.

JuddepeHnmanbHOoe W WHTETPAIBHOC HMCUUCICHUS (DYHKIMH MHOTUX  TIEpEMEHHBIX.
I"apmonnyeckuit ananmu3s: YueOnuk / JI.JI. Kynpssues. — M.: ®@usmartaut, 2003. — 424 ¢. — ISBN
5-9221-0185-4. URL.: https://znanium.com/catalog/document?id=303181&showcollections=1
bepman I'.H. COopHuK 3a7ad mo Kypcy MaTeMaTHYecKOro aHaim3a: ydeOHoe mocobue/ I'.H.
bepman. — M.: UzmarensctBo "Jlamp", 2020. —492 c. — ISBN 978-5-8114-4862-3 URL
https://e.lanbook.com/book/126705
JlonoJiHUTe/ILHASA JIUTEPaTypa
@uxtenronsl, M. Kypc muddepenunanbHOro u HHTETpaIbHOTO HCUYHUCICHUS

yuebHoe nocoobue : B 3-x T. / .M. @uxrtenronsn ; pen. A.A. ®nopuHCcKuii. — 8- u3a., ucrp. u
gorn. — MockBa : ®wusmariur, 2001. — Tom 1. — 680 c¢. — ISBN 978-5-9221-0156-0.
URL.: https://biblioclub.ru/index.php?page=book&id=83037

Ouxrtenronsl, .M. Kypc nuddepeHnmaibHOro u HHTETPaJIbHOTO HCUUCICHUS

yuebHoe mocobue / I'"M. @uxtenronsl ; pen. A.A. ®nopunckuii. — 8-e uza. — Mocksa :
®wusmaraur, 2001. - Tom 2. — 861 ¢ — ISBN 978-5-9221-0157-8.
URL.: https://biblioclub.ru/index.php?page=book&id=83038

Ouxtenronsl, ['M. Kypc muddepeHnnanbHOro u HMHTETPaTbHOIO HWCYUCICHUS !

yaeOHoe mocobue : B 3-x T. / .M. ®uxtenroinsl ; pea. A.A. @nopunckuii. — U3, 6-e. (1-¢
m3a. - 1949 r.). — Mocksa : @usmariut, 2002. — Tom 3. — 727 c. — ISBN 5-9221-0155-2.
URL.: https://biblioclub.ru/index.php?page=book&id=83196

[lepeuenr pecypcoB  HHPOPMAIIMOHHO-TEICKOMMYHUKAIMOHHOW  ceTH  «HTepHeT»,
HEOOXOUMBIX JJIsi OCBOSHUS AUCUUTUIHHBI (MOIYJIs)

Hnmepnem-pecypcol
Mup maTematuyeckux ypaBHeHuil. http://eqworld.ipmnet.ru/ru/library.htm
Softline. http://exponenta.ru/
[Tonynsipuble nexuuu no Matematuke. http://ilib.mccme.ru/plm
[IkonbHUKaAM, CTyJeHTaM, acnupanTaMm. http://phds.ru/
[Tpuknagnas matemartuka. http://primat.org
Y4eOHO-MeTonYecKas IuTeparypa Juist cTyeHToB. http://studfiles.ru/
Caitt m3gatenbctBa «Benemy YJII'TY. http://venec.ulstu.ru/lib/
MI'TY I'A. http://vm.mstuca.ru/posobia/posobia.htm
Ennnoe okHO moctyna k 00pa3oBaTebHBIM pecypceam. http://window.edu.ru/


https://znanium.com/catalog/document?id=293958&showcollections=1
https://znanium.com/catalog/document?id=303181&showcollections=1
https://biblioclub.ru/index.php?page=book&id=83037
https://biblioclub.ru/index.php?page=book&id=83038
https://biblioclub.ru/index.php?page=book&id=83196

		2022-08-26T15:38:34+0400
	ФГБОУ ВО "УЛГПУ ИМ. И.Н. УЛЬЯНОВА"
	Подпись документа




