Mnerepeio npocneinicims Poccuiickoi eiepaitiy
Do epaiboe rocy aperaeiiioe H1o/uKeTIoe 00PA3OBATEILHOE YHPCK/ICHUE
BLICHICTO ODpatoBaHNs
«YABSHOBCKHIT FOCY/I@PCTBCHIILI 11C/1ar0rHUCCKHil YHHBEPCHTET
umenn ML Yassinonar
(DI BOV BO «Val TIY pv. WL Yiassnosay)

MakyibTeT (PU3MKO-MATCMATHHCCKONO # TCXHOI0IMHYECKOI0 oOpaszoBaHusi
Kadieipa BLICHICH MATCMATHKH

Y 1TBEPAIALIO
[ Ipopekyop 10 y4edHo-MeTo/IM4ecKon

~ C.H. Turos
UOHGAX 2022 r.

MATEMATHUYECKHN AHAJIN3

[ Iporpamsa vuiebnoin anciuiiii Hpemmerio-Merointecroro Moy

OCHOBHOM 1IPOBECCHONILILIT0H 0OPAZOBATCILIOMN IPOrPAMMEI BLICTIIETO

HPOrpaMMbl DAKATABPHAT HO HANPABICHAIO NO/ITOTOBKH

44.03.01 1lejarornucckoe obpasonsalue

HAUPARACHIOC T (HPpOditin) 00pazoBATC/ILIOH IIPOrPAMMDI
Maremaruka

oOpaszosating

(3aosan hopma 0dyueHns)

Cocrasiieib:
Cubupena AP Kap-Mat, louenT,  JIOHEHT
gadie/ipnl BRICHICH MATCMUTHKH

PacemoTperio # 0j00petio ia 3acc/ain y4eHoro conerd haxysbrera (PUINKO-

MATCMATHHCCKOLI'O H FONHOUONNHECKOLIO ()6pu'50|¥£lllllﬂ. leO'l‘OKU.'l 01
«25» wmapra 2022 1, Ne 5
OOKYMEHT NOANUCAH ' -
A Vibsionck, 2022

SNEKTPOHHOW NOANUCHIO

CepTudukat: 01D77C644FC1E54000000006381D0002
Bnapeneuy: Tutos Cepreit Hukonaesuy
[evnictuteneH: ¢ 19.07.2021 go 19.07.2022




MecTo IMCHUILIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl
Huciumniamna «MaTeMaTHYecKuii aHaiau3» OTHOCUTCS K jauciuiinHaMm  brioka 1.
Hucturmmuael  (Moxynu), b1.O O6s3arensnas yacth, b1.0.07 IlpenMeTHO-METOIUYECKOTO
MOIyJiE Y4eOHOTO TUTaHa OCHOBHOW mpodeccrnoHabHON 00pa30BaTeNbHON MPOTpaMMBbI
BBICIIETO 00pa30oBaHUs — MporpaMMbl OakajlaBpuara 1o HampasieHuto noarotoBku 44.03.01
[lenarornyeckoe oOpazoBaHHE, HAMpaBIEHHOCTh (MPOoMIb) 00pa30BaTEIbHON MPOrPAMMBI
«MaremaTukay, 3a04HON (HOpMbI 00yUEHHUSI.

JlucuumiimHa omupaeTcs Ha pe3yiabTaThl OOydeHHUs, CPOPMUPOBAHHBIE B paMKax
HIKOJILHOTO Kypca «AnreOpa M Hayalla MaTeMaTHYECKOro aHalli3a» WM COOTBETCTBYIOIIMX
TUCITUIUIMH ~ CpeaHEro  Ipo)eCCHOHAIbHOrO  oOpazoBaHus.  M3ydeHHe  JUCIUILIAHBI
B3aMMOCBSA3aHO C PSJAOM JUCHUIUIMH y4dyeOHoro IutaHa: «Amnrebpay, «Teopus uucen»,
«l"eomeTpusi», a TakKe MHBIMM MATEMAaTHYECKUMHU JTUCHUILIMHAMU 0a30BOM M BapUaTUBHOMU
yacteil mnporpammbl. Kypc maTeMaTHyeckoro aHanusa SBJSETCS MPEeALIECTBYIOIIUM IS
mucuuruiiH: «MHOTOMEPHBIM MaTeMaTHYecKuil ananmms», «uddepenunanbupie ypaBHEHUY,
«Teopus QyHKUMI HEHCTBUTENBHOTO MEPEMEHHOr0 MepeMeHHoro», «Teopus GyHKUMH
KOMILIEKCHOTO TIEPEMEHHOTO», «Teopusi BEpOSTHOCTEH M MaTeMaTHYeCKas CTaTHUCTHKA», IJIs
pana pasznenoB anreOpbl (HampuUMep, TEOPUU MHOTOWIEHOB) M TEOMETpUHU (HAmpuMmep,
mubdepeHnmansHoii reomerpun) U Jp. Kypc MaremaTHdeckoro aHanuza JOMOJHSETCS U
MOJJICP)KUBACTCS AUCIHUILIMHAME TI0 BBIOOPY CTyneHTa (yriayOJICHHOE M3YYeHHE OTIEIbHBIX
TEM U BOIIPOCOB).

Pe3ynbrarthl M3ydeHUs AMCIHUIUIMHBI SIBJISFOTCS OCHOBOM JUISI MPOXOXKIACHUS TPAKTHUK:
[Tegarornyeckas mpakTuka 1o maremaruke, Hayuno-uccienoBaTenbckas paboTa.

IlepeuyeHb MiIaHUPYeMBIX pe3yabTaTOB 00yueHHsi (00pa3oBaTeJbLHBIX Pe3yJbTATOB)
10 JUCHUIINHE

Hear aucummiauabl «MaTeMaTHYECKUN aHAIW3» — OCBOEHHE OaKallaBpOM CHUCTEMBI
0a30BBIX MOHATHMA, HIEH U METOJOB KJIACCHUECKOTO MaTeMaTH4eCKOro aHanu3a, OpMUPOBaHUE
HaBBIKOB DEIICHMs] 3a/lay, YMEHHUS OIEepUpPOBaTH MaTEeMAaTHYECKHUM armaparoM, pa3BUTHE
a0CTPaKTHO-IOTUYECKOTO MBIIUICHUS, TOATOTOBKA K MPENOJABaHUIO IIKOJBHBIX KYpPCOB
MaTeMaTHKH.

3agayd  AUCHMILUIMHBI  CBsI3aHBI C  (OPMUpOBAHHUEM  OOMIEKYAbTYPHBIX U
NpOPECCHOHAIBHBIX ~ KOMIIETEHIIMM W BKJIIOYaloT  (OPMHPOBAHME  JIOTHYECKOM U
ANTOPUTMUYECKONW KYNbTYPhl, CHCTEMHBIX 3HAHUW MO 0a30BBIM pa3fenaM COBPEMEHHOM
MaTEeMaTHKH, MPEJICTABIIEHUN O CTPYKTYPE MaTEeMaTHYECKOTO 3HAHUS B IICJIOM.

B pesynbrare ocBOoeHHs mporpamMmbl OakanaBpuara OOYyYAIOIIMKCS TOJDKEH OBIIAIEThH
CIIENYIOIMMU pe3yJbTaTaMyi OOy4YeHUs M0 JuciuimHe «MaTtemaTuyeckuili aHanus» (B
Tabnuile TPENCTaBICHO COOTHECEHHE O0pa30BaTelIbHBIX pE3ylIbTaTOB OOY4YEHHS TIO
JTUCHUTUIMHE C HHAMKATOPAMH JOCTH)KEHUST KOMITETCHITN )

KomMnerenmus u OO0pazoBarenbHbIe Pe3yIbTaThl AUCIUTIIHHBI

WHIUKATOPBI €€ (aTansl popmMHpOBaHUS TUCHUTUIMHBI)

JOCTHXXCHHUA B 3HAeT ymeeT BJIaEET

JTUACIUATUIMHE

VYK-1. Ciocoben OP-1. 3Haer MeToan! OP-2 VmMmeer OP-3 Bianeer
OCYIIECTBIISAT MOUCK, KPUTUYECKOTO aHaIM3a | MPUMEHSTh HaBbIKaMU pediiekchu
KPUTUYECKHUI aHAIU3 U | U CHHTE3a CHUCTEMHBIN ITOJIXOM TI0 TIOBOY
cUHTe3 uHhOopMaIuHy, uHpOpMALTUH JUISL peILICHHs COOCTBEHHOM 1 Ty>KOM
MPUMEHSTh CHCTEMHBIN IOCTABJICHHBIX 3a/1a4 | MBICIIUTEILHON
MOAXO JIsl PEIICHUS JICATCIIBHOCTH
MOCTaBJICHHEIX 3a7a4
VYK-1.2. Ilpumensier
Joruyeckue GopMbl 1
MPOIIEIYPHI, CIIOCOOCH




K pedaekcuu mo

MOBO/Y COOCTBEHHOU U

Yy>KOU MBICIIUTEIbHON
JIESATEILHOCTH.

ITIK-1. Ciocoben OP-4. 3naer posb 1 OP-6 ymeer OP-7 Bnaneer
OCBauBaTh U MECTO MaTeMaTUKU B | OCYIIECTBIISITh OTOOp | JeiicTBHEM
UCIIOJIb30BATh o0111Ieli KapTHHE y4eGHOro MPOEKTUPOBAHUS
TEOPETUYECKUE HaY4HOT'O 3HaHUS, COJZICP)KAHUSI JUTA €70 | PasiIMYHBIX (OpM
3HAHUS U OP-5. 3naer peam3anum B YUeOHBIX 3aHSATHH,
IIPaKTUYECKHE CTPYKTYpY, COCTaB U pazmuHbIX popmax OP-8 Bnaneer
YMEHHUS U HaBbIKU B TMJAKTUYECKUE o0yueHus B HaBBIKOM ITPUMEHEHUS
MIPEeIMETHOM ©IMHHLIBI COJICPXKAHHUS | COOTBETCTBUH C Pa3IMYHBIX METOOB,
o0iactu npu IIKOJIFHOTO Kypca COBPEMEHHBIMU MPUEMOB U
pelieHnn MaTEMAaTHKH. TpeOOBaHHUSAMH K TEXHOJIOTHH B
po¢eCCHOHATBHBIX 00pa3zoBaHUIO. 00yueHUn

3ajad. MaTeMaTHKe.
[IK-1.1. 3naer

CTPYKTYpY, COCTaB U

TUIaKTHYECKUE

€ IMHHIIBI

MpeAMETHON

obacTu

(mpemnoiaBaeMoro

npeaMeTa).

[IK-1.2. Ymeer

OCYIIECTBJISATH OTOOP

y4eOHOTro

COJIepKaHusl AJIs ero

peanu3aiuy B

pa3anuHbIX (hopMax

oOyueHus B

COOTBETCTBHUH C

TpeOOBaHUSIMU

dI'OC OO0.

ITK-3. Cnocoben OP-9. 3naer OP-11 Ymeer OP-13. Bnaneer
dbopmupoBath XapaKTEPUCTHKY OKa3bIBaTh HaBBIKAMHU
Pa3BHUBAIONIYIO JIMYHOCTHBIX, MeJATOTUIECKYIO OpraHU3aluH U
o0pa3oBaTeNbHYIO MIPEIMETHBIX U TIOIEPIKKY TIPOBEICHHS 3aHSTHIA C
cpeny Juis MeTanpeIMETHBIX o0ydarommmcs B UCTIONIb30BaHUEM
JOCTHKCHHS PE3yIIbTaToOB B 3aBUCUMOCTH OT HX BO3MOKHOCTEH
JTUYHOCTHBIX, KOHTEKCTE 00y4eHHsT | 0Opa3oBaTeIbHBIX 00pazoBaTebHON
MPEIMETHBIX U MaTEeMaTHKE; PE3yJIbTATOB; cpelibl ISt
METaNpPeAMETHBIX OP-10. 3naer OP-12 Ymeer JOCTHKEHUS
pe3yNbTaToB 0COOEHHOCTH OpraHu30BbIBATH 00pa3oBaTeNTbHBIX
o0y4yeHHs UHTErpalyu y4eOHbIi TIporiecc ¢ pe3yJbTaToB U
CpeacTBaMu y4eOHBIX MPEMETOB | HCIHOJIb30BAaHUEM obecrieyeHHs KauecTBa
MIPETnoJaBaeMbIX JUTSL OpraHn3aIiu BO3MOYKHOCTEH y4eOHo-

y4eOHBIX IPEIMETOB. | pa3HbIX COCOOOB o0pa3zoBarenbHOI BOCIIMTATEIILHOTO
I1K-3.1. Bnageer y4eOHOM Cpelbl I pa3BUTHS | TIpoliecca CpeiCTBAMU
criocobamu JIeATETbHOCTH. HHTEepeca K MaTeMaTHKH.
WHTETpaIun MPeIMETY B paMKax

y4eOHBIX IPEIMETOB YPOUHOH U




JUTsl OpraHU3alnn
pa3BUBAKOLLEH
y4ueOHOI
NEeSATEIbHOCTH
(uccnenoBaTeNbCKOM,
IIPOEKTHOM,

TPYIIIOBOH U Jp.).

BHEYPOUHOI
JeSITEIIbHOCTH.

2.00peM OUCHUILINHBI
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C

yKa3aHHeM

KoJIn4eCTBa

aKaJeMHYeCKHX YaCOB, BbIIEJIEHHBIX HAa KOHTAKTHYI0O PadoTy 00y4amommxcsi c
npenogasarejieM (M0 BUAAM Y4YeOHBIX 3aHATHH) U HA CAMOCTOAITEJIbHYI0 PadoTy

00y4arIuXxcs
Yue6Hble 3aHATUS
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3.Coaepxanue TUCHUIJIHHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3ejiaM) ¢ YKa3aHHEM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKHX YaCOB U BU/IOB YUYeOHBIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOIUUECMEA AKAOEMUYECKUX UACO8 U

61006 YUEeOHBIX 3aHAMUIL

KomnuectBo yacos

1o ¢opMaM opraHu3alnry 00yueHHs
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3-ii cemectp (4 3E)
1. BBenenne B MaTeMaTHUECKUI aHAIIN3 2 6 60
2. | JuddepennmansHoe  wmcuncieHue  GyHKOUHA — OJHOU 5 6 59
MIEPEMEHHOI.

Hroro 3a 3 cemectp 4 - 12 119




4cemectp (4 3E)

1. NuTerpanbHoe ncuncnenne GyHKIH OTHOM MMepeMeHHOM
HeomnpeaeneHHpiii HHTErpal 2 6 60
Onpe/ieieHHbIH HHTErPal 2 2 30
HecoOcTBeHHbBIH HHTErpAT 0 9
[Tprt0KeHUST UHTETPATBHOTO UCUUCICHUS
OcHOBHBIE TIOHATHUS  TEOPUU  OOBIKHOBEHHBIX 4 20

mudpepeHIMaTbHBIX YPaBHCHUM
Hroro 3a 4-ii cemecTp 4 - 12 119
5 cemectp (3 3E)

1. Psiapl
YucnoBsie psabl 2 5 45
OyHKUMOHATbHBIC Psijibl. CTENCHHBIC PSIIbI. 2 5 40

HTroro 3a 5-ii cemecTp 4 - 10 85

3.2.Kpamkoe onucanue cooepicanus mem (pa3oenos) OUCUUNTIUHbL

BBenenue B anam3s

Uucnossle MHOXKeCTBA. JleficTBUTENbHBIE yncia. OrpaHUYEeHHbIE YUCIOBbIE MHOXKECTBA.
OxpectHocTh TOukd. DyHkuus. CrocoObl 3amanus ¢yHkiuMil. OCHOBHBIE 3JIEMEHTapHbBIE
¢yuknun. Yucnosele nocnenosarenbHocTy. [Ipenen nocnenoBarenbHOCTH. beckoHeUHO Masbie
1 6ecKOHEYHO OO0JIbIINe MochaeA0BaTebHOCTH. CBOMCTBA OECKOHEUHO MalbIX. Apru(MeTHIECKre
onepauuu Haja npexaenamu. llpenenbHblii nepexon B HepaBeHcTBax. [Ipemen MOHOTOHHOM
YuCcI0BOM TnocnenoBarenbHocTH. Yucno e. IloamocnenosarenbHocTu. Teopema bosbrano—
Beiiepmrpacca. I[Ipenen gpyHkumm B TOYke M Ha OCCKOHEYHOCTH (pa3jMYHBIC OMPEICIICHUS,
IpUMEpBI, WUTIOCTpaunu). beckoneuno manele u OeckoHeyHO Oonpmue ¢yHkuuu. CBoiicTBa
OeckoHeyHO ManblX. Teopema O cBs3u mpenena (YHKIMM M OECKOHEYHO Maiod (yHKUHU.
OcHoBHBIE TeopeMbl o0 mnpeaenax ¢yHkuud. IlepBelii 3amedarenbHbl npenen. Bropoi
3ameuaTenbHblil  mpenen. CpaBHeHHe OECKOHEUHO Maiblx (QYHKIUI. OKBHUBaJECHTHBIE
6eckoHeuHOo Maible QyHKIMHU. HenpepbIBHOCTh (PyHKIMM B TOUKE (IPUMEPHI, UIUTIOCTPALIUH).
Opnnocroponnue mnpeaensl. Touku paspsiBa ¢yHkuuu. Mx knaccudukanusa. HenpepbiBHOCTD
¢yHkuuu Ha MHOXecTBe. CBOMCTBA HEMTPEPBIBHBIX (DYHKIIUHA.

JudpdepenunanbHoe HCHUCTEHHE (PYHKIUI OHOM 1efCTBUTEIbLHOM NIePeMEHHOI

Omnpenenenve NPoOM3BOJHOW  (QYHKIMM  OAHOM  JEHCTBUTENBHOM  MEpeMEeHHOM.
Huddepentmpyemocts pyukiuu. [IpaBuna nuddepennmpoBanus. Beruncnenne mpou3BoIHBIX
OCHOBHBIX 3JIeMeHTapHbIX (QyHkumid. [Auddepenunponanue cnoxubix ¢pyHkuuu. [IpousBoanas
obpatubix ¢ynknuii. duddepennmpoBanrne mapamMeTpuuecku W HESIBHO 3aJIaHHBIX (DYHKITUH.
Huddepenuman u ero npumeHenue. IlpousBogusie M auddepeHransl BHICIIUX MOPSIKOB.
Kacarenbnas npsmas. ['eomerpudeckuii cMbica Npou3BoAHON U auddepennuana. Ouznueckuit
CMBICIT NPOU3BOAHON. OCHOBHBIE TeopeMbl AupdepeHnrnanbHOro ucuucieHus. MHOroujaeH u
dbopmyna Teitnopa. Ilpasuno Jlonurans. UccneqoBanue GyHKIHMA ¢ MOMOIIBIO MPOM3BOIHBIX
(MOHOTOHHOCTh, ~MNpPHU3HAKM MOHOTOHHOCTH). MccnemoBanue GYHKIMH €  TOMOLIBbIO
MPOU3BOJIHBIX (PKCTPEMyMbl (YHKIUU, HEOOXOJUMOE YCIOBHE JKCTpEMyMa U JIOCTaTOYHOE
ycnoBue skctpemyma). MccnemoBanue (GyHKIMH € TOMOIIBIO MPOU3BOJIHBIX (BBIMTYKIOCTH
byHkMm, Touky neperunda). [lnan noctpoenus rpadpuka pynkuun. Acumnrtorsl. Hanbombiee u
HalMEHbIIIee 3HaYeHUs! (PYHKIIUU Ha OTpE3Ke.

HNHTerpanpHoe ucuncjieHne GyHKIUA OJHOM 1eiiCTBUTEIbLHON NepeMeHHO0i. OCHOBBI
TeOpUH 00bIKHOBEHHBIX JU(P(PepeHINATBbHBIX YPABHEHUH




IlepBooOpasHas (yHKIMS U HeolpenaeneHHbI uHTerpan. CBoilcTBa mepBOOOpPa3HBIX U
HEOIpeJeNIeHHbIX MHTerpanoB. Tabmuma uHTerpanoB. OCHOBHBIE METO/bl MHTEIPUPOBAHMS
(HEeTIOCPECTBEHHOE, METOJ 3aMEHbl IepeMeHHON). (OCHOBHBIE METOJbl HMHTETPUPOBAHUS
(MHTErpupoBaHue MO YacTsIM). MHTerpupoBaHHe NPOCTEHIIMX NPABUIIBHBIX PAlMOHAIBHBIX
¢ynkuuii. OOmiee NpaBWIO WHTETPUPOBAHUS pPALMOHANBHBIX (yHKOMA. MHTErpupoBanue
TPUTOHOMETpUUYECKUX (yHKIMH. VHTEerpupoBaHMEe HEKOTOPBIX BHUAOB HPPALOHAIBLHOCTEH.
Onpenenennbii uHTerpan (uHrerpan Pumana). Ero reomerpuueckuii cmbicin. OCHOBHbIE
CBOMCTBa ompeneeHHOro uHTerpana. Kiaccel wHTErpupyeMbix ¢yHKIUNA. OnpenerneHHbIH
MHTErpal Kak (QyHKIHMS BEPXHETO Ipesena. Beranuciaenne onpeaeneHHoro narerpaina. @opmyna
Herorona—JleitOnumna. HTerpupoBanue MeToA0M HOJACTAHOBKH, METOIOM MHTEIPUPOBAHMS IO
gacTsaM. VHTerpupoBaHME 4YETHBIX M HEYETHBIX (YHKIMA B CHMMETPUYHBIX Mperenax.
Heco6ctBennble uHTerpansl (1 m 2 poama). I'eomerpuyeckue HPUIOKEHHUS OINPENEIEHHOTO
uHTerpana. Ilnomans KpUBOJIMHEWHON Tpanenuy, IUIOMAAb KPUBOJIMHENHOrO cexropa. JlinHa
IYT'M IUIOCKOW KpuBOH. Bblumcienue oObema Tell MO M3BECTHBIM IUIOLIAASAM MapajljieIbHbIX
ceueHnii. OOBeM W IIIOHIAIb TOBEPXHOCTH TeNa BpamieHus. [IpuimokeHust ompenerneHHOro
uHTerpana B (Qusuke. OCHOBHbIE TOHATHS TEOPUU OOBIKHOBEHHBIX AH(QepeHInanbHbIX
ypaBHeHUH. Jluddepennuanbuble ypaBHEHUS C pa3lessiOIIMMUCA NEPEMEHHBIMH. 3aiayd,
npUBOAALIME K MU PepeHIHaTbHbIM YPaBHEHUSM.

Teopust psigoB

Yucnossle psaabl. CBoOMCTBAa 4MCIOBBIX pPsifoB. HeoOXonuMblil mpu3HAK CXOAMMOCTH.
["apmonnueckuil psj. 3HAKONOCTOSIHHBIE psAAbl. OOMMKA MPU3HAK CXOAUMOCTH HMOJOXKHUTEIbHbBIX
psanos. Ilpusnaku cpaBHeHus. Psnupl ¢ HeoTpuuarenbHbiMu uieHamu. [lpusnak [lanamOepa,
panukanbHbli npuzHak Komm, wuHTerpanpHelii npusHak Komm. 3HakonepeMeHHble U
3Hakovepenyromuecs: paabl. [Ipusnak JleiOuuma. OOmumii JOCTaTOYHBIM MPU3HAK CXOIUMOCTH
3HAKOMEPEMEHHBIX PsIOB. AOCONIOTHO M YCIOBHO CXOJAIIMEcs 4YucioBble psnbl. CBoiicTBa
a0COJIIOTHO CXOJSIIUXCS YUCIOBBIX PsAA0B. DyHKIMOHANBHBIE MOCIEI0BATEIBHOCTH U PSAIbL.
Cymma  QyHKUMOHanbHOTO psina OOmacTb CXOIUMOCTH. PaBHOMepHas  CXOAMMOCTb
¢yHkuoHanbHbIX panoB. [lpusnak Beilepmrpacca. CBoiicTBa paBHOMEPHO CXOJSALIUXCS
byHKUMOHANBHBIX pAoB. CTenenHble psaabl. Teopema AGens. Paguyc u nHTepBan cXoauMOCTH
creneHHoro psga. CpoiictBa creneHHbIX psagoB. dopmyna u psg Teimopa. Teopembr o
cxoaumoctu psana Teitnopa. PaznoxkeHre 0CHOBHBIX JIEMEHTapHBIX (DYHKIMH B ps1 MakiopeHa.
HexoTtopsele NpuiIoKeHNsI CTETIEHHBIX PSIIOB.

4. TlepeyeHb Y4eOHO-METOAMYECKOT0 o0ecredeHHsl [JI1 CAMOCTOSITEJbHON PadoThI
00y4YaOIIHUXCH 10 JUCHHILINHE

CamocrosTenbHas padoTa CTyJICHTOB SBISETCS 0c000i (opMOii opraHu3anuu y4eOHOro
mporiecca, TMpeJcTaBisiomas co0oi IJIaHWPYeMYHO, II03HaBaTe€NbHO, OPTaHU3alIOHHO U
METOAMYECKH HAIpPABIIIEMYIO JEATEIBHOCTh CTYJEHTOB, OPUEHTHPOBAHHYI0 Ha JOCTH)KEHHE
KOHKPETHOTO  pe3y/ibTaTa, OCYIIECTBISEMYIO 0€3 MpsMOM  TOMOIIM  IpernojaBaTes.
CamocrosTenbHas paboTa CTYIEHTOB SIBISETCS COCTaBHOM 4acThio yuyeOHOH paboThl U MMeEeT
LENbI0 3aKperyieHue U yriIyOJieHue MOJTYYeHHbIX 3HAHUW M HABBIKOB, MOMCK M MPHOOpeTeHue
HOBBIX 3HaHUi, a TAK)Ke BBINOJIHEHNE YUE€OHbIX 3aJJaHHH, TOJTOTOBKY K MPEACTOSIIUM 3aHITUIM
u sk3ameHy. OHa mpenycMaTpuBaeT, Kak MpaBuio, pa3paboTKy pedeparoB, HamucaHue
JIOKJIAJIOB, BBIITOJIHEHHE TBOPYECKUX, WHAMBHUIYAIbHbIX 3a/laHUM B COOTBETCTBUHU C y4eOHOM
pOrpaMMoil (TeMaTUYECKUM TUIAHOM M3YYEHUs AMCLUMILINHBI). TeMa IJs TaKoro BBICTYILICHUS
MOKET OBITh MpeJIOKEHA MpernojaBaTeiaeM WM H30paHa caMHM CTYJEHTOM, HO MaTrepuali
BBICTYIUICHUSI HE JOJDKEH NyOIupoBaTh JIEKIMOHHBIA Matepuan. PedepaTuBHblil MaTepual
CIIY’)KUT JIOTIOJIHUTENIbHOW MH(poOpManueid 1iasi paboThl Ha NMPAaKTUYECKUX 3aHATHAX. OCHOBHAS
1eJIb JAHHOTO BHJa pabOThI COCTOUT B OOYUYEHHH CTYAEHTOB METOJIaM CaMOCTOSITEIbHON paObOThI
¢ y4eOHbIM MaTepuayoM. JIsl MOJHOTBHI YCBOEHUS! TEM, BBIHECEHHBIX B NPAKTHUYECKUE 3aHSTHS,



Tpebyercst pabora ¢ mepBoucTouHMKaMu. Kypc mpenycMmarpuBaeT camMOCTOSATENBHYIO paboTy
CTYJICHTOB CO CIIEIMAJIbHOW JuTepaTypoir. ClielyeT OTMETUTh, YTO CaMOCTOsATENbHas paboTa
CTYACHTOB PE€3yJIbTaTHBHA JIUIIb TOTJA, KOT/Ia OHA BBIOJIHIECTCS CUCTEMAaTHYECKH, TUIAHOMEPHO
¥ [IeJICHAIPABIICHHO.

3amaHus  JUIL  CaMOCTOSITENBHON  pabOThl  MPEAyCMATPUBAIOT  HCIIOJIb30BAaHHE
HEOOXOIMMBIX TEPMHUHOB M TOHATHH 1O mpobiemMaTuke Kypca. OHHM HalenMBalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHIO M3y4aeMOro marepuaia, Mouck oubimorpaduyeckoro
MaTepuaia v JIEKTPOHHBIX NCTOYHUKOB HHPOPMAIINHY, WLTIOCTPATUBHBIX MaTEPUANIOB. 3a/1aHUs
[0 CaMOCTOSITEJIbHOH paboTe HaroTcs IO TeMaM, KOTOpble TPeOyIOT JIOMOJIHUTEILHON
MPOPabOTKHU.

OO0umii 00BeM CaMOCTOATENBHOW pPAabOTHI CTYACHTOB IO AMCLUUIUIMHE BKIIIOYAET
AyZIUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTENILHYIO pabOTy CTYAEHTOB B TEUCHHE CEMECTPA.

AyIuTOpHAs CaMOCTOSTENbHAs paboTa OCYIIECTBISETCA B (POpME BHIITOTHEHHUS TECTOBBIX
3aJaHUi, Keic-3a/1a4, MHCBMEHHBIX MPOBEPOYHBIX pabOT MO JUCHUILIMHE. AyIUTOpHAS
caMmocTosiTenbHas pabora obecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, KEWC-3a1ad MO pasjeam
JMCIUTIIHHBL.

BHeaynuTopHasi caMOCTOsITebHAst paboTa OCYILIEeCTBIsAeTCs B hopmax:

- TIOATOTOBKY K YCTHBIM JIOKJIA/1aM;
- pemeHne 3a1a4 (JOMAIIHUX 3a/IaHHi) TI0 H3y4aeMbIM TEMaM;
- BBIIIOJITHEHUE IPYNIIOBBIX HHTEPAKTUBHBIX 3aaHUM.

OC-1. KourpoabHas padora

1. I/ICCJ'IGI[YI\;ITC IOCJICAOBATECIIBHOCTD X, = Ha MOHOTOHHOCTb U OTPAHUYCHHOCTD.

n+1
2. Tlonp3ysch OHpe)IeJ'IeHI/IﬂMI/I MPEIEIOB (no Komm) nokaxwure:
1) fim 221 2 2) lim (3 4x) =
n—wo 3n +

3. Berruucnure npenenm MOCJIe0BATENBHOCTEN M PYHKIMH UM YCTAHOBUTBH UX PACXOAUMOCTH:

(2n D(2n+1) n+2 . sinn
n_m @n+94—n) ; 2) I|m (\/n +5n —n); 3) IIm( 1] ; 4) !}m—m
Gj” _6)1im3x2—4x+1_7 im 1-cos? 2x log (x—1)

2 ! . 8)I 2x 4
=l x* =3x+2 -0 tgX - sin 4X -2 e —e

5) lim 1+1+...+
2 4

N— 0|

4. Tlycre ima, =0 u {bn} - IPOU3BOJIbHAS TIOCIIEN0BATENBHOCTh. MOXKHO JIM YTBEPKAATH,

Nn—o0

4TO nIi_r)‘n ay -b, =07 IIpuBenuTe COOTBETCTBYIOLINE IPUMEPHI (KOHTPIIPUMEDHI).
o0

5. HccnenoBath (GyHKIUIO HA HEPEPHIBHOCTbD.

OC-2. KontpoJbHas pabora
1. Haiinute npou3BoaHyr0 QyHKIUN Y = +/4X +5 , MOIB3ysCh ONpE/ICICHIEM.
2. Haiitn npon3BoHyO ' !

(2t + 1)
y=e'-(t*+2t).
1-x?
1+x°

a) y=(ctgx)™; 6)x*+4n(x*+y*)=.y;: )

3. HaiiTi pou3BOHYIO BTOpPOro mopsinka y'—? Yy =



4. CocTaBUTh ypaBHEHUS KacaTEIIbHON MPSIMOIN M HOpMaJH, MPOBEICHHBIX K IpaduKy QyHKIIHH
y =3Xx—In X B TOuke ¢ abcuuccoi X, =1.

5. Tlpsmas y = —4x —11 sBsieTcs KacaTenbHOM K rpaduky GyHkmun Yy = X +7x* +7X—6.
Haiinure abciuccy TOYKH KacaHusl.
6. Boruucnuts npenenst no npasuiy Jlonurans:

X —X 4x
. e —e " -2X .
a) Im ——; 0) lim (1+ i) .
x—0 X-=SInX X—>0 3X
7. HaifTn TOYKH 3KCTpeMyMa M TOuKH nepern6a Gpynkmun y = X* —6x° —12.
8. Ha pucynke nso6pasen rpadux y = f/ (X) — npoussoxnas dpyukuun y = f(X), onpenenennoii a

untepBaiie (—8; 4). B kakoii Touke orpeska [—7; —3] dynkius y = f(X) npuHrMaeT HaUMEHbIIICE
3HaueHue?

v = f'(z)

9. Tloctpouth BO3MOXKHBINH 3cku3 rpadpuxk dynkuuu Yy = f(x), auddepenunpyemoii Bo Bcex
TOYKaX 00JIaCTH ONPEICIICHUS, YIOBICTBOPSIOIIAN CIIEAYIOIIUM JaHHBIM:

1) D(f): R\{—ZL‘ 2}; 2) acumnToTel: X =—1, X=2, Y =X—1; 3) TOYKH mepecedeHusi ¢ OCIMHU
koopauHat: (3; 0), (0; 2); 4) Touka mMakcumyma x= - 2, Touka mMuHHMyMa x= 0,5; 5) Touek
neperuoda Her.

10. Paznoxuts MHOTOWIEH Y = X° + 2X° —4X — 2 1o creneHaM (x — 1).

OC-3. Keiic-3amaun

1.IToctpouTts rpadukn GyHKIUH C MOMOIIBIO TPOU3BOIHON MEPBOTO MOPSAIKA

y=2x —9x +12x-9.

2.HaitTi HanbombIIee 1 HAMMEHBITIEEe 3HaYeHUsT (QYHKIIMH Ha 3aJJaHHBIX OTPE3Kax.
16

y=x'+—-16, [L 4]
X

3.UccnenoBath moBeneHne (YHKIMH B OKPECTHOCTSIX 3alaHHBIX TOYEK C TIOMOIIBIO
MPOU3BOHBIX BBICIIUX MOPSIKOB.

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

4.HaiiTi acUMOTOTHI U TOCTPOUTD IpaUKU QYHKIIHH.

V= (xg + 1) / m

5.IIpoBecTy NONHOE UCCIEN0BaHUE (PYHKIUH U OCTPOUTH UX IPa(UKH.
y=(.x3 +4)/x2.

6.IIpoBecTu moTHOE MCCIeA0BaHNE (PYHKITUNA U TTIOCTPOUTH UX TpadUKH.



eEl: X+

S 2(x+1)

OC-4. IIpumepHBIii NepeYeHb TeM I0KJIa10B U pedepaToB

1. JleiicTBUTENbHBIC YKCIIa KaK OECKOHEUHbIE IECATUYHBIE IPOOH.

2. JleficTBUTENBHBIC YHCIIA KaK CEYCHHSI MHOKECTBA PAIlHOHATBHBIX YUCEIL.

3. JleificTBUTENbHBIC YKCIIA KAK KJIACCHI SKBUBAJIIEHTHBIX (yHIaMEHTAIbHBIX
IIOCJIEI0BATEIbHOCTEN.

4. [TonHOTa MpoCcTpaHCTBa JEHCTBUTENILHBIX YHCEN U €€ CIEICTBUS B MAaTEMaTHUYECKOM
aHaJIn3e.

5. [TokazarenbHast QyHKIMS U TeOMETpUUYECKas POrpeccusi Kak MOJAEIHU pealbHbIX
IIPOLIECCOB.

6 Jlorapudmuueckas GyHKIUSA KaK MOJEIb PEaTbHBIX MPOIECCOB.

7 CreneHHbIe 3aBUCUMOCTH M MX CBOMCTBA.

8. Tpuronomerpuyeckue GyHKIMH KaK MOJEIH KOJIeOaTENbHbBIX MPOLIECCOB.

9. HcTopust TpuroHoMeTpudecKux pyHKINH.

10.  AcuUMITOTHI KPUBOM U aCUMITOTUYECKOE MOBeIeHNEe (YHKITHI.

11.  TlonsTHe 3MaCTHYHOCTH (PYHKIIUU U €TO MPUIOKCHHS B SKOHOMHUKE.

12.  IIpumenenue popmynsl Teinopa k uccieqoBaHUIO OBeICHUS (YHKITHI.

13.  HccnenoBaHue KPUBBIX, 33/IaHHBIX TTAPAMETPHYCCKH.

14.  HccnenoBaHue HEKOTOPBIX KPUBBIX, 3aJaHHBIX HESBHO.

15. [ukmonna u ee cBOMCTBA.

16.  CemeiicTBO IIUKIOUJANBHBIX KPUBBIX.

17.  Acrtpoujna u ee cBoOiCcTBa.

18. Kapnuounna u oanel Kaccunu.

19. Jlemuuckarsl. JleMHuckara bepHyium u ee CBOMCTBA.

20.  DkcTpemanbHBIE 3a/1a4l TEOMETPHUYECKOTO COJIEPKaHUs B IIKOJILHOM KypCe MaTeMaTHKH.

21. DKcTpeMallbHbIE 331a4U (PU3NYECKOT0 COICpKaHMS B IIKOJIBHOM Kypce MaTeMaTHUKH.

22.  DkcTpeMalbHBIE 3a/1a4H MPAKTUYECKOTO COACPIKAHMS B IIKOJIHHOM Kypce MaTEMaTHKH.

23.  JlokasareiabCTBO TOXIECTB cpeAcTBaMu TUDGepeHITNAIEHOTO HCUNCIICHUS.

24.  HexoTopble KIacCHYECKHE HEPABEHCTBA U UX JJOKA3aTeNIbCTBO CPEACTBAMHU

TG depeHIMATBEHOTO HCYUCIICHUS.

OC-5. KontpoJsbHasi padora

1. Haiitu HeonpeaeneHHbIe HHTETPAJIbL:

2 X
1)j(x+*/—) ., [— 4 X;3) [ (5x* ~4)sin 2xdx; 4) ILgdx;
(X + D)/ x3 sin (3-4X+2) X° +8x+12
. arccos\/—
5) |sin®3xdx; 6)
j jaseosx
2. TlpuBegure mpumep ¢ynkmmu y=f (X) Takoif, 4Tto HHTErpaN jf(x)-L Oyner
2C0sX—3

BBIYUCITATHCA METOA 3aMEHBI nepeMeHHoﬁ, W MPUBCIUTE €0 PCIICHUC.

OC-6 . KonTpoabHas pa6ora
1. Brruucauts HUHTCTpaJIbl UJIA YCTaHOBI/ITB HX PaCXOoJUMOCTh:

2. 1)j(x +2)-In xdx; 2)[ — 3)£ﬁ.



3. BbluMciuTh MWIOMAAL GUIYphl, OTPAHHYEHHOM THHUAME: Y = X° —6X+3, Yy =-2X+3.

Crenatpb yeprex.
4. Haiiti 00BbeM Tela, MOJYYEHHOTO BpaleHueM BOKpYr ocu OX GUrypel, OrpaHH4YCHHOU

KpUBBIMU: Y = X°, Y= JX . Caenats YEPTEK.

5. Pemmure nuddepeHnmanbubie  ypaBHEHUs: 1) (Xy2 +y? )dx + (Xz — Xzy)dy =0, 2)
Xy'+y=y’

6. Haiitu yacTHOE pelileHHe ypaBHEHHs X+/1+ y° = —yy' npu JaHHOM HaYaIbHOM YCJIOBHU:

y(2)=0.
OC-7. IlpumepHBIii NepeYeHb TeM I0KJIa10B U pedepaToB

WuterpupoBanue quddepeHnnaib-Horo OnHoma.

Teopemsl 0 cpegHeM i UHTErpaioB Pumana.
WNudpuHuTE3MMaNBHBIE METOABI B TPYAAX JIPEBHUX IPEKOB.
HcTopus co31aHusi MHTETpajlbHOTO UCUUCIICHUS

HexoTtopsle reomerpuueckue NpuiiokeHus: uHTerpaita Pumana.
Hekotopsie ¢pusnueckue npuiioskeHuss UHTErpaina Pumana.
IlepBooOpa3Has U MHTErpajl B IIKOJILHOM Kypce (U3UKH.
Hexotopsie 3anaun ¢usuku, npuBosimue K 1updhepeHInaTbHbIM YPaBHEHUSM
HcTtopuss BO3HMKHOBEHUS TEOPUH YUCIOBBIX PSIJIOB.

10 Crenennsle psbl B Tpynax M.HeroToHa.

11. McTopust TeOpUM CTENEHHBIX PSAOB

12. ®yHkumu, 3alaHHBIE C TOMOIIBIO PSIJIOB, U X MCCIIEIOBAHNUE.
13. Metoabl CyMMUPOBaHHUSI PSAIOB.

CoNookrwWNE

OC -8. KonTpoJbHas padoTa
1. UccnenoBarh CXOAUMOCTh PAJIOB (YKa3aTh NPU3HAKU CXOJAUMOCTH):

= bn+1l 2 1
Y Z (n— 1)I R nz_1:(2n+1)2 ’ ®) ;(n+1),/|n(n+1) '

2. HccnenoBaTh CXOOUMOCTh PAAOB U YCTAHOBUTDH XapPAKTEP CXOAUMOCTH:

2 3 4 5 n+l nn n+l
a - + - +..; O ;
)23+1 3F+2 4°+3 544 )Z )Z

3. Haiit 065acTh CXOAMMOCTH (PYHKIIMOHAIBHBIX PSAI0OB:

7

~ n+2 ~ 6"+3

)22” (x+3)™ Z( -H"-x"

4. Vicrionb3yst U3BECTHBIE PA3IOKEHHUS dJIEMEHTAPHBIX PYHKIHMI pa3iokuTh GyHkuuio f(X) B psix
Teiinopa mo cremensm (x — xo): f(X)=In(3 — x), xo=— 2.

Hnsa camocmoamenvHoli n0020MO6KU K 3aHAMUAM NO OUCHUNIUHE PEKOMEHOYyem cs
UCNONb306aMb Y4EOHO-MemoOUUecKue Mamepuanbl:

1. Bomnkosa H.A., Cromsposa W.B., ®ommagosa E.B. Hcropus maremaTuku: ydeOHO-
METOANYECKUE peKoMeHaanuu. —Y npsHoBCK. YII'TIY um. M.H. Yaeauosa. 2017 — 39 c.
2.  Konomnesa N.B., Cubupesa A.P. HccnenoBanue GpyHKIMNA: METOAMYECKUE YKa3aHUs. — 2€
3. ucnp. —YnbsiHoBCK: Yal'TVY, 2013. —32 ¢. — 2017 [D5neKTpOHHBIH .
3. Konomesa U.B., CubupeBa A.P. Ilpenens! u HenpepbIBHOCTh: MeToanYeCKHe yKa3aHUsl. -
VabsHoBck: Yal'TVY, 2004. - 34 ¢. — 2017 [D5neKTpOHHBIH .



4, Marematnueckuil aHanu3. BBeneHue B aHaW3: y4eOHO-METOAMYECKOE IMOCOOHME st
cTyneHToB HampapieHus moarotoBku 44.03.05 «[lemarormyeckoe oOpazoBaHUE», MpOodUIN
«Matemaruka. Madopmaruka», «Maremaruka. MHOCTpaHHBIN s3bIK», «Pu3nka. MaremaTuka»
nu 44.03.01 «llemarormyeckoe oOpa3oBanue» mnpodpmib «Martematukay. Ksamuduxaruys
(crenenb) BblMyckHUKA: OakanaBp. MakeeBa O.B. — Vuesnosck. Yal'IIV um. M.H. YiesHosa,
2017.-49c.

5. Pacmyteko T.bB., CubupeBa A.P. OyHKIMH HECKOJBKHX MEPEMEHHBIX: METOJUYECKUE
ykazanus. —YibsiHoBcK: YTV, 2004. — 32 ¢. — 2017 [DneKTpOHHBIH].

6. Pacnyteko T.b., CubupeBa A.P. luddepenunansnoe ucuucinenue (yHKIMA OTHOM
nepemerHoil. Yal'TVY, Yabsnosck, 2001. =36 ¢. — 2017 [D1eKTpOHHBIH].

7. Cwubupena A.P., Pacyrbko T.b. MeToapl HHTETpHPOBAHUS. METOIMYECKHUE YKA3aHUS IS
CaMOCTOSTENIbHON paboThl cTyaeHToB. M3, 2-e. — YubsroBck: Yal' TV, 2005.-40c. — 2017
[DJIeKTPOHHBIH].

8.  Cubupena A.P., Purep T.B. Kpatusie unterpansl. Metoanueckue ykazaHus K TUIIOBOMY
pacyeTy 1o BbIciie MmaremaTuke. —YabsiHOBCK: YII'TY, 1997. — 32 c. — 2017 [D1eKTpOHHBIH].

9. CubupeBa A.P., CaBunoB H.B. KauecTBeHHble 3aauu U KOHTPIPUMEPHI HA TEMY
«[Ipenenb»y. Meronuueckne ykazanusa. — YiabsHoBck: Yal'TY, 2001. — 32 c. 2017
[ DJIEeKTPOHHBIH].

5. [IpuMepHble OLEHOYHbIE MAaTepHAJbl [JIsi NPOBeJIEHUS] TeKYLIero KOHTPOJIA
yCIeBAeMOCTH M MPOMEKYTOUYHOM aTTeCTAlMH 00y4aI0IMXCH M0 IMCUHUILIHHE

Opranusanys ¥ NpoBeJieHNe ATTECTALMH CTY/AeHTa

@®I'OC BO B cooTBEeTCTBUM C HpUHIMNAMU bBooHCKOro mporecca OpUEeHTHPOBAHbI
IPEUMYIIECTBEHHO HE Ha COOoOIIeHHe 00ydJaromeMycs KOMITIEKCa TEOPETUYECKUX 3HaHUH, HO
Ha BbIpa0OTKY y OakajaBpa KOMIIETEeHIIUH — JMHAMUYECKOro Habopa 3HaHUM, yMEHUH, HaBBIKOB
U JINYHOCTHBIX Ka4deCTB, KOTOPHIE ITO3BOJIAT BBHITYCKHHKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha
PBIHKE TpyJia U YCIEIIHO NPO(heCcCHOHANBHO PeaTn30BbIBATHCS.

B mporiecce onenku 0akanaBpoB HEOOXOAMMO UCIOJIB3YIOTCSI KaK TPAIUIIMOHHBIC, TaK U
MHHOBAIIMOHHBIE THIbI, BUIBI U (GOpMbI KOHTpOJs. [Ipy 3TOM MOCTENEHHO TpaIuIOHHbIE
CpeICTBa COBEPIICHCTBYIOTCS B pYyClie KOMIIETEHTHOCTHOTO TIOAXO0Jld, a WHHOBAIMOHHBIC
CpeZCTBa aIalITUPOBAHBI JUIs TOBCEMECTHOTO MPUMEHEHUS B POCCUICKON BYy30BCKOI MPaKTHKE.

e nmpoBeneHusi arrecTallMd — IPOBEpPKa OCBOEHHUS 0OPa30BAaTEIbHOW MPOTPAMMBbI
JUCLUIUIMHBI-IPAKTHKYMa 4epe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpomMe:kyTouHasi aTTecTAlMsA OCYIIECTBISIETCS B KOHIE CEMeCTpa U 3aBepIiaeT
U3y4eHHE AMCLUUIUIMHBI, TOMOTaeT OLIEHUTh KPYNHbIE COBOKYIIHOCTH 3HAaHUM W YMEHMH,
(dbopmMEpoBaHUE ONPEIEIIECHHBIX KOMIIETCHITHIH.

O1eHOYHBIMU CpPEACTBAMH TEKYIIETO OLEHUBAHMUSA SBJSIOTCS: JIOKJIaA, TECThl IO
TEOPETUYECKHM BOTPOCAaM JIHUCIUIUIAHBI, 3allUTa NpPaKTHYecKux padbor u T.m. KOHTpOIb
YCBOEHMsI MaTepuaia BEAETCS PEryjsipHO B TEUYEHHE BCEro CeMecTpa Ha INPaKTHUYECKUX
(ceMuHapcKuX, 1a00paTOPHBIX ) 3aHATHUSAX.

Ne CPEICTBA OLIEHMBAHUS, OO0pa3oBarenbHbIe
H/H HCIOJIB3YEMBIC JIJIA TCKYIIETO OLICHUBAHUA 1TOKa3aTCIA pGSYJ'IBTaTLI HHCHHHHHHBI
(hopmMupoOBaHUS KOMITIETCHITUU
OC-1. KonTpomnbHas paboTa OP-1. 3HaeT MeTO/IbI KPUTHUECKOTO
OC-2. KonTpoapsHas pabora aHaJIM3a ¥ CUHTE3a HHPOPMAITUH
OC-3. Keiic-3anaun OP-2 YmMeer npuMeHATh CUCTEMHBII
OC-4. ITIpumepHBIi IEpeUYeHb TEM MOIXO JUIS PEIICHHSI TOCTABIEHHBIX
JIOKJIQIOB M pedepaToB 3a1aq




OC-5. KonrposnbHas paboTa.
OC-6. KonTpoabsHas pabora.
OC-7. IIpumepHbIii nepedeHb TeEM
JIOKJIaI0B U pedepaToB

OC-8. KonTpoabsHas pabora

OuneHoyHbIe CPeACTBA JJIs1 IPOMEKYTOUYHOM
aTTecTalun
3a4eT (3K3aMeH)
1,2,3 cemecTpsl - 9k3aMeH B (opMe YCTHOTO
cobeceIoBaHusA
OC-9. Dx3ameH (3 cemecTp)
OC-10.2k3ameH (4 cemecTp)
OC-11.9k3ameH (5 cemectp)

OP-3 Bnaneer HaBbikamu pediiekcun
TI0 MTOBOY COOCTBEHHOM U 4yXOii
MBICIIUTENBHOM aeareiibHocTi OP-4.
3HaeT poJib U MECTO MAaTEMATUKH B
00111Ieli KapTHHE HAYYHOTO 3HAHUS;
OP-5. 3Haer cTpyKTypY, COCTaB U
JMIAKTUYECKUE €IMHULIBI COJIEPIKaHUs
IIKOJILHOTO Kypca MaTeMaTHKH.

OP-6 ymeeT oCyIecTBIsITh 0TOOP
y4e0HOTO COMIEP KAHMS JITISI €TO
peanu3aliyu B pa3iMuHbIX popMax
00y4eHHsI B COOTBETCTBUH C
COBPEMEHHBIMU TPEOOBAHUSIMU K
00pa3zoBaHUIo.

OP-7 Bnageer nelicTBUEM
MPOSKTHPOBAHUSI PA3IMIHBIX (POPM
y4eOHBIX 3aHSATUH,

OP-8 BiajieeT HaBBIKOM PUMEHEHUS
Pa3IIMYHBIX METOJIOB, TPUEMOB U
TEXHOJIOTUI B 00y4EHUU MaTeMaTHKe
OP-9. 3naer xapakTepucTuKy
JIMYHOCTHBIX, IIPEIMETHBIX U
METarpeMETHBIX PE3YJIbTATOB B
KOHTEKCTE OOYUCHHUS] MATEMATHKE;
OP-10. 3naet ocobeHHOCTH
UHTETPAIMU Y4eOHBIX MPEIMETOB IS
OpraHM3alluK PA3HBIX CIIOCOOOB
y4eOHOM IS TeNbHOCTH.

OP-11 Ymeer oka3bIBaTh
MEeJATOTUYECKYIO MOJIEPIKKY
00yJaroIMMCs B 3aBUCUMOCTH OT UX
00pa3oBaTeNbHBIX PE3YIIHTATOB;
OP-12 Ymeer opraHu3oBbIBaTh
y4eOHBI MPOIIECC C UCTIONB30BAaHUEM
BO3MOKHOCTEH 00pa3oBaTebHON
CpeIlbl TS pa3BUTHSI MHTEpeca K
IIPEAMETY B paMKax YpOUHOH U
BHEYPOYHOI JIeSITEIbHOCTU
OP-13. BnageeTt HaBBIKAMHU
OpraHu3allMK U TIPOBEACHUS 3aHATHH C
HCIOJIb30BAHUEM BO3MOKHOCTEM
00pa3oBaTeNLHON Cpe/Ib ISt
JOCTIDKEHUST 00pa30BaTeIbHBIX
PE3yIBTAaTOB U 0OECTICUeHHs KaueCTBa
y4e0HO-BOCTIHTATENIFHOTO TIpOIiecca
CpeICTBaMH MaTeMaTHKH.

Onucanue OIEHOYHBIX CPEICTB M HEOOXOJUMOro 000pynOBaHMS (JIEMOHCTPALMOHHOTO
MaTepuana), a TaK >K€ MpoUeAypbl M KPUTEPUU OLICHWBAHUS HWHIUKATOPOB JIOCTHKEHUS
KOMIIETEHIIMI Ha pa3IMyHbIX dTarnax ux GOpMHPOBAHUS B IPOLIECCE OCBOCHUS 00pa3oBaTEeIbLHOM



nporpammsbl  IIpCACTABJICHBI B CDOHIIG OLCHOYHLIX CPCACTB I TCKYIICTO KOHTPOJIA
YCII€EBAEMOCTHU 1 HpOMe)I(YTOHHOﬁ arrecraiuu 110 JUCHHUIIIINHE.

LNk wNE

9.

Mamepuansl, ucnoyb3yemole 011 MEKyuLe20 KOHMPOJisi yCHesaAeMocmu
odyuarowuxca no oucyuniune
Matepuaisl 1Jis OpraHU3alK TeKYIIeH aTTECTAIIMK MTPEICTABICHBI B 1.5 IPOrPaMMBI.

0C-9.9k3ameH.

IIpuMepHBIii IEpeYeHb BOIIPOCOB K dK3aMEHY
YucnoBble MHOXKECTBA.
JlelicTBUTENbHBIC YHCIIA.
OrpaHu4eHHbIe YUCIOBbIe MHOKECTBA. OKPECTHOCTh TOUYKH.
Oyuknwmst. CriocoObl 3a1anus QyHKITUH.
OcHoBHbIE 2JIEMEHTapHbIe (PYHKIINU.
UwucnoBbie OCIEI0BATEIILHOCTH.
[Ipenen mocnenoBaTeNbHOCTH.
beckoneuno Mambie W OeckOHEYHO Oouibllie TmocienoBarenbHOCTH. (CBOICTBa
0ECKOHEYHO MaJbIX.
ApudmeTrdecKkne ornepauy Hal IPeIeTaMH.

10. IlpenenbHblil mepexo]] B HEPAaBEHCTBAX.

11. Ilpenesn MOHOTOHHOMN YMCIOBOM MOCIIEA0BATEIBHOCTH.

12. Hucno e.

13. IlognocnenoBarenpHOCTH. Teopema bonbano—BeiiepmTpacca.

14. Tlpenen ¢hyHKIMU B TOUKE (pa3TUYHbIE OMPEIEICHHUS, IPUMEPHI, UIUTIOCTPAIUN).

15. Tlpenen  QyHknum Ha OECKOHEYHOCTH (pa3jM4yHBIC  OINpPENEeNCHUs, TMPUMEPHI,

WUTIOCTPALIVH).

16. beckoneuno manbie U OeckoHewHO Oosibmue QyHkmmuu. CBOHCTBA OECKOHEYHO MAJIBIX.

Teopema o cBsi3u npeaena GyHKIMN 1 OECKOHEYHO Masloi (QyHKIIMH.

17. OcHoBHBIE TEOpPEMBI O TIpeenax (YHKIIUH.

18. IlepBblii 3amMeyaTenbHBIN Mpee.

19. Bropoii 3ameyaTenbHbIi Mpeiet.

20. CpaBHeHHE 0€CKOHEYHO MalbIX (DYHKITUH.

21. DKBUBaJICHTHBIC OECKOHEYHO MaJbie (DYHKIIHH.

22. HerpepbIBHOCTb (DYHKIIMU B TOUKE (IPUMEPHI, MITIOCTPALUHN).

23. OmHocTopoHHUE Tipenenbl. Touku pa3peiBa QyHKINU. VX Kiaccuduramnms.
24. HerpepbIBHOCTh (yHKIIMU Ha MHOKecTBe. CBOMCTBA HENIPEPBIBHBIX (DYHKIIUH.

25. Ompenienienne  MPOM3BOAHOM — (YHKIMHM  OJHOW  JEWCTBUTENBHOW  NEPEMEHHOM.

DU3NYECKUI CMBICT TPOU3BOTHOM.

26. [ludpepenmpyeMoctsb byHKIMM. B3aumocssi3p HENPEPBIBHOCTU "

nudPepeHITpPyEMOCTH.

27. IlpaBuia nuddepeHunpoBaHus.

28. BrrancieHne mpou3BOTHBIX OCHOBHBIX 2JIEMEHTAPHBIX (DYHKITHIA.

29. luddepennmpoBanue cnoxxHbIXx GyHKIuu. [Ipon3BogHas o6paTHBIX QyHKIMH.

30. InddhepennmpoBanme mapaMeTpUIECKH M HESIBHO 3aJaHHBIX ()YHKIIHHA.

31. luddepenuman u ero npuMeHeHue.

32. IlponsBoaHbIE U qU(PEepEeHITHATBI BBICIIAX ITOPSIKOB.

33. KacarenbHas npsamasi. ['eoMeTpudeckuil CMbICI IPOU3BOIHON U TuddepeHIrana.

34. OcHoBHBIE TeopeMbl auDPepeHIINaTHPHOTO HCYHCIICHHUS.

35. MHorousex u ¢popmyna Teinopa.

36. IIpaBmio  Jlomurana. MccnemoBanue  (QyHKIMHA ¢ MOMOIIBIO  MPOM3BOIHBIX

(MOHOTOHHOCTb, IPU3HAKU MOHOTOHHOCTH).



37.UccnenoBanue (GyHKIMA C TOMOUIBIO TMPOU3BOAHBIX  (IKCTpeMyMbl  (YHKIIHH,
HEO0XO0IMMOE YCIIOBUE SKCTPEMyMa U JIOCTATOYHOE YCIOBUE SKCTPEMYyMa).

38. JlocTaTouHble YCIOBHS SKCTpEMyMa B TEPMUHAX MPOU3BOJHBIX BBICIIMX MOPSIKOB.

39. UccnenoBanre (YyHKOMA C MOMOIIBIO MPOU3BOAHBIX (BBIMYKJIOCTh (DYHKIIMH, TOYKH
neperu6a). [lnan nocrpoenus rpaduka GyHKImH.

40. ACUMIITOTHI.

41. HauGompbIiee 1 HAaMMEHbIIIEe 3HAaYeHUST (PYHKIIMU HA OTPE3KE.

HpI/IMepHLIe MNPAKTUIECCKUE 3aJaHUA K IK3aMEHY
3x 5—2)(

1. Haiitv |im————.
x—0 arcsin4gx

2. Haiitu npousBogHbie 1-10 1 2-T0 mopsaka oT GyHKINH, 3aJaHHON TapaMeTpUYECKH

x =3arccos t, yv=2V1—t?

3. HaiiTi acumMnITOTHI ¥ TOCTPOUTH rpaduK HyHKIIMA

y_(.x'_‘! | I_'}/\,.I'a'-I-.a»c1 3.

OC-10. Ix3amen
[IpuMepHbIii IepeueHb BOMPOCOB K 3K3aMEHY

IlepBooOpazHas GyHKLMS U HEONIPEIEIECHHbIA HHTErpaJl.

CaoiicTBa 1epBO0Opa3HbIX U HEONPEIEICHHBIX HUHTEIPAJIOB.

Tabnuua uaTerpanos.

OcCHOBHBIE METO/bI UHTETPUPOBAHUS (HETIOCPEICTBEHHOE, METO/] 3aMEHBI [IEPEMEHHOI).

OCHOBHBIE METO/Ibl UHTETPUPOBAHUS (MHTETPUPOBAHUE 110 YACTSM).

WuTerpupoBanne npocTeHnX MpaBUIbHBIX pallMOHANBHBIX (yHKIUI. OO1iee npaBuiio

MHTETPUPOBAHUS PallMOHATIBHBIX (QYHKIIUH.

7. HWHTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKIUH.

8. HHrerpupoBaHHe HEKOTOPBIX BHJIOB HPPALIHOHAILHOCTEH.

9. Ompenenennsiii uHTErpa (MHTErpas Pumana). Ero reoMmeTpudeckuii CMBICIL.

10. OcHoBHBbI€ CBOICTBA OIPEICIIEHHOT0 HHTErpaa.

11. Knaccel uHTErpUpyEeMbIX QYHKLINH.

12. OmpenenenHblii  MHTErpall  Kak  (QYHKIUS  BEpXHEro nmpenaena. Bwrumcienue
onpeneneHHoro uuterpana. ®opmyna Herotona—JlenOnua.

13. nTerpupoBanue METOJIOM MOJICTAHOBKU, METOJIOM MHTETPUPOBAHUS 110 YACTAM.

14. InTerpupoBaHne YETHBIX U HEYETHBIX (YHKINH B CHMMETPHUYHBIX TIpeIesax.

15. HecoGctBennsie unTerpaisl (1 u 2 pona).

16. 'eomeTpudeckre MPUIIOKEHUS ONPEICTICHHOTO HHTETpaa.

17. Inommaas KpUBOIMHEHHON Tpanenuu, iomab KpUBOIUHEHHOTO CEKTOpa.

18. JlnuHa JTyru TUTOCKOM KPUBOM.

19. Boruncnenue o0bemMa Ted MO M3BECTHBIM IUIOUIAAAM HapajieNbHbIX ceueHuil. O0beM
Tesa BpaIleHHUs.

20. ITnomaib MTOBEPXHOCTH TEJa BPALCHHUS.

21. TIpuitoskeHUs ONpeIeTICHHOTO HHTETpajia B (pr3uKe.

22. OCHOBHBIE MOHATHS TEOPUU OOBIKHOBEHHBIX AU depennnanbubix ypaBaeHUit(OY).

23. 3ajaun, npuBOASAIIHE K T PepeHIINaTHHBIM YPaBHESHHIM.

24. O/1Y nepBoro nopsijika - ¢ pa3aessiouMHIC IEPEMEHHBIMH.

ok wdE

IIpuMepHBIe NpaKTHYECKHE 32JAHUA K IK3aMEHYy

1.Haiitu HeonpeeIeHHbIE HHTETPAIbI:



CoNo~WNE

[EEN
©

11.

12.
13.
14.
15.
16.
17.
18.
19.

(X +~/x)2dx 4"
b (x+DVx* ' Isin2(3-4X+2)OIX

. ° xdx
2. Haiitu uHTETpaN I
0

V1+Xx
OC-11. Ok3amen

YucnoBele psbl.

CBolicTBa YHUCIIOBBIX PAIOB.

Heo6xoauMblit mpu3HaK CXOAMMOCTH.

3HaKONOCTOSTHHBIC PAbl. OOMMK MPU3HAK CXOIAUMOCTH MOJIOKUTEIBHBIX PSIOB.
IIpu3Haku cpaBHEHHUS.

Psinpl ¢ HeoTpunarensubiMu uieHamMu. [Ipusnak JlanambGepa.

Psanel ¢ HeoTpunaTenbHBIMU WieHaMu. PangukanbHbiil npuszHak Komm.

Psanpl ¢ HeoTpunarensHbIiMu yieHaMu. VIHTerpanbHbii npusHak Komm.
3HaKonepeMeHHbIe U 3HaKouepeayromuecs psaasl. [Ipusnak Jleitbuuna.
AOCOIIOTHO M YCIOBHO cxojsuiuecss uwuciaoBble psiabl. CBoiicTBa  aOCONIOTHO
CXOZSAIINXCS YACTIOBBIX PAIOB.

OyHKIIMOHANBHBIE TOCIEAOBaTeNbHOCTH W psabl. CymMma (QyHKIMOHAIBHOTO psiza
O06nacTh CXOAUMOCTH.

PaBHOMepHAs cxomquMocTh QYHKIIMOHATBHBIX psinoB. [Ipu3Hak Beiiepmrpacca.
CBoiicTBa paBHOMEPHO CXOAALIMXCS (DYHKIIMOHAIBHBIX PSAIOB.

Crenennsie psnpl. Teopema AGerns.

Paguyc u uHTEpBaN CXOAMMOCTH CTENIEHHOTO Psja.

CBOIiCTBa CTETICHHBIX PSI/IOB.

®opmyna u pan Tennopa. Teopemsl o cxoqumocTu psaa Tenmnopa.

PasnoxxeHne oCHOBHBIX 3JIeMEHTapHbIX (pyHKUUH B psii MakiopeHa.

HexoTopsle NpUI0KEHNS CTENIEHHBIX PAIOB.

HpuMeprle NPAKTUIECCKHUE 3aJlaHUA K IK3aMEHY

1. UccnenoBath Ha CXOAUMOCTD PSiJT

S (qy 20t

—~ n(n+1)
2. Paznoxuts ¢pyHkuuto B pan Teitnopa mo creneHsm X
sh2x
=0
X

Kpurepun oneHuBaHus 3HAHUI Ha JK3aMeHe

OK3aMEHAIlMOHHBIN OWJIET COJEpKUT JBa TEOPETHUECKUX BOmpoca U 3agady (Kaxablid
oueHuBaercs Ha 20 OamnoB), Ha 4 Oajla OLEHHMBAETCS KPATKUM OTBET HA JIOMOJHUTEIbHBIN
BOIPOC HE BXOJSANIMMA B OUIIET (BOIIPOC UMEET OJHO3HAYHBINA OTBET, BhIPAXKa€MbI OJJTHUM-IBYMS
CJIOBAMH).

3a OTBET Ha KaXKJIbIi U3 TEOPETUYECKUX BOIIPOCOB

Ot 0 10 5 0a/1/10B CTABUTCS, €CJIM:

OtBeTr Ha BOIIPOC NPAKTHUYECKH OTCYTCTBYET. M310KEHBI OTIENBbHBIE 3HAHUS U3 Pa3HBIX TEM,
IIPUBEIEHBl HEKOTOPBIE HETOUHBIE OINpPENEICHMS WIM IPUMEPBI, HE OTHOCALIUECS K BOIPOCY



ounera.

Ot 6 10 10 6a/I0B CTABUTCSH, €CJIH:

JlaHpl HEKOTOpBIE OOIME CBEIEHUS IO TEOPETHUYECKOMY BOIMPOCY, HO B HUX OTCYTCTBYET
SICHOCTb, CTY/ICHT BJIaJICET HEKOTOPOH TEPMHUHOJIOTHEH, HO 3aTPYIHSACTCS MPOUJUIIOCTPUPOBATH
u3JlaraeMble CBEJCHUS Ha IPUMEPAX.

Ot 11 o 15 6a1J10B CTABUTCSH, €CJIH:

[IpakTUuecku MOJHOCTHIO OTBETUJI MO CYIIECTBY BOMIPOCA, HO MO TEOPETHUECKOMY BOIPOCY HE
MpUBET JI0KA3aTeNbCTB, JUOO IOJTHOCTBIO PACKpPbUT BOIPOC Ha NPHMEpPax, HO HE CyMel
MPEJICTAaBUTH BOMPOC B 000OIIEHHOM TeopeTndeckoit popme.

OT1 16 n0 20 6a,1710B CTAaBUTCS, €CJIN:

JlaH TONHBIN, pa3BEpHYTHI OTBET Ha IOCTABICHHBIN TEOPETHYECKHH Bompoc. MOryT ObITh
JOTYIIEHbI 1-2 Helo4YeTa Wi HETOYHOCTH, UCIIPABICHHBIC CAMOCTOATEIILHO B IIPOIIECCE OTBETA.
[IpuBenensl nokaszarenbcTBa. OTBET UMEET YETKYIO CTPYKTYPY, M3JI0KEHHUE IOCIIEI0BATEIbHO,
peYb rpaMoTHa.

3a perieHue 3a1a4n

Ot 0 710 5 02/1J10B CTABHTCSH, €CJIH:

Pemienne 3amaunm OTCYTCTBYET, HO BO3MOXKHO JEMOHCTPUPYETCS BIJIAJICHUE OTACIbHBIMU
TePMHHAMH, UCTIOJIb30BaHHBIMH B YCIIOBUHU.

Ot 6 10 10 6a/10B CTAaBUTCH, €CJIN:

3ajaya He pemieHa, HO €CTh HEKOTOphIE MOIXOJABI K pelieHuto. B mporecce perieHus
JIOTTYCKAIOTCS OIIMOKH, KOTOPHIE CTYJIEHT HE MOXKET UCIIPABUTH C IIOMOIIIBIO MTPENO1aBaTEelIs.

Ot 11 go 15 6a1J10B CTABHTCS, €CJIH:

[IpakTUuecku MOTHOCTHIO PEIIWII 33/1a4y (BO3MOXKHO TOCJI€ HECKOJIBKUX HABOJSIIUX BOIMPOCOB

mpernojaBaresis, JIM00 Mocie UCTIPABICHHUS.
Ot 16 10 20 6a/1)10B CTABHUTCS, €CJIH:
3amaya TONHOCTHIO pelieHa (BO3MOXKHBI HEOOJbIINE BBIYUCIUTENbHBIE OIIUOKH, KOTOpPHIE
CTYJICHT KOPPEKTUPYET CAMOCTOSTEIBHO TIOCTIE YKa3aHUS Ha HUX MPETIOIaBaTeIIeM).

B koHIIe n3yueHus: AUCIUILTUHBI TOIBOSTCS UTOTU PaOOTHI CTYACHTOB Ha JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATUSAX IyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

KpnTepnu OlleCHMBAHUA 3HAHUI Oﬁy‘lalOlIIl/IXCﬂ mo JTMCHMIIJINHE

Dopmuposanue 6ANILHO-PEUMUH2060U OYeHKU pabombl 00YYaAIOUUXCSL

[Tocemenue Pa6ora Ha
[Tocewmenune DK3aMeH,
N MPAKTUICCKUX | MMPAKTUICCKIX
JCKIUI . 3a4eT
3aHITHN 3aHATUSIX
PazbamnmoBkamo | 12 x 1=12 20 x 1=20 279 Gamna 64 Gasta
3,4 BUJaM paboT 6aJuIoB 6ayu10B
cemectp | CymmapHbIi 12 6annoB 32 6amnoB 336 GamoB 400 G6annoB
MaKc. oamn max max max max
PazbammoBkamo | 9 x 1=9 15x 1=15 DK3aMeH
212 6annoB
Scemecrp | BHAAM pabort OaJoB OaJoB 64 Gaa
P CyMMapHbIit 24 Gamna 236 GamnoB 300 GamnoB
9 6amtoB Max
MaKc. oamn max max max

Kpumepuu OYEHUBAHUA pa60mbl 06)/1161101/{46200}1 no umozam 3 cemecmpos

Ounenka Banasl (3 3E)
COTIUIHOY 271-300
«XOPOIIO» 211-270




«YIOBJICTBOPUTEIHLHOY 151-210
«HEyAOBIETBOpUTENbHOY» | 150U MeHee
Ounenka Bauabl (4 3E)
COTJIIMYHOY 361-400
«XOPOIIO» 281-360
«yJIOBJIIETBOPUTEIHHOY 201-280
«HEYAOBJIETBOPUTEIBHO» 200 u MeHee

6. MeToauuyecKue YKa3aHusd 1Jid oﬁyqammnxm 10 OCBOCHHUIO TUCHHUIIJIMHBI

YcnemHoe u3ydeHue Kypca TpeOyeT OT 0O0yJaromMXcsi TOCEIICHHsI JIEKIUH, aKTHBHOU
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHHS] BCEX YUEOHBIX 3a/laHuM IpernojaBaTelid,
O3HAKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHON JIMTEPATYPOH.

3anuch JeKHUH — ofHa U3 (GOpPM aKTUBHOM CaMOCTOSITENBbHON paboThl 00y4aronuxcs,
TpeOytomiasi HaBBIKOB M YMEHMSI KpaTKO, CXEMaTHYHO, IIOCJEJ0BAaTENIbHO U JIOTUYHO
¢buKcUpoBaTh OCHOBHBIE MOJOXKEHUS, BBIBOJIBI, 00001IeHHs, (OPpMYIUPOBKU. B KOHIIE JeKIuu
MpenoiaBaTelib OCTaBIsieT BpeMs (5 MHHYT) JIg TOro, 4TOOBI OOy4aroluecs HMeIu
BO3MOXXHOCTbH 33J]aTh YTOUHSIOIIME BOMPOCHI [0 U3y4yaeMOMy MaTepuany. M3-3a HeqocTaTouHoro
KOJINYECTBA ayJUTOPHBIX YAacOB HEKOTOpbIE TEMbl HE YIAE€TCS OCBETUTh B IIOJHOM OOBEME,
MOSTOMY TpernojaBarelib, IO CBOEMY YCMOTPEHHUIO, HEKOTOpbhIe BONPOCHI BBIHOCHT Ha
CaMOCTOATENLHYIO Pa0OTy CTYJEHTOB, pEKOMEHYS Ty WJIM MHYIO JuTeparypy. Kpome storo, mis
JYYIIEr0 OCBOGHUS MaTepualia M CHUCTeMaTH3allMd 3HAHWK [0 JAUCHUILIMHE, HE00XOIUMO
IIOCTOSIHHO pa30uparh Marepuaibl JIEKIUI 10 KOHCHEKTaM K y4eOHbIM IocoOusiM. B cimydae
HEOOXOIMMOCTH 00paIaThCS K MPETo1aBaTeNto 3a KOHCYJIbTAIEH.

IHoaroroBka K NPaKTHYECKUM 3aHATUSM.

IIpy mOArOTOBKE K NPAKTHYECKUM 3aHATHAM CTYACHT JIOJDKEH W3YYHUTh TEOPETUYECKHUU
Marepuall 1Mo TeMe 3aHATUsS (UCIOJIb30BaTh KOHCHEKT JIEKIMH, U3y4UTh OCHOBHYIO JIUTEPATypy,
O3HAKOMUTbCS C IOMOJHUTEIBHOM JIUTEPaTypoi, pHU HEOOXOJUMOCTH JOMOIHUTH KOHCIIEKT, Jienast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEpaTypHbIX HCTOYHMKOB). B ciydae 3arpynHeHui,
BO3HUKAIOIIUX IPU OCBOCHUU TEOPETUYECKOrO MaTepHaia, CTYIEHTY ClefyeT oOpamarbes 3a
KOHCy/bTallMell K mpernogaBaTento. Mas Ha KOHCYJbTalMIO, HEOOXOIMMO XOpPOILO MpOIyMaThb
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsICHEHHUS.

B Hayase npakTH4ecKoro 3aHATHS IPENOAaBaTellb 3HAKOMUT CTYACHTOB C TEMOM, OITIAIaeT
IUTAH MPOBEACHUS 3aHATH, BBIIACT 3aJaHMsl. B TedeHHe OTBEICHHOIO BPEMEHHM Ha BBINIOJHEHHE
paboThI CTYAEHT MOKET OOpaTUTHCS K MPENoaBaTeliio 3a KOHCYIbTallel Win pa3bsicHeHusiMU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIIIOJIHEHHBIX 3aJaHuil, coOeceJOBaHHUE CO CTYICHTOM.

Pe3ynbpTaThl BHIMOIHEHUS TPAKTUYECKUX 3/1aHUM OLIEHUBAIOTCS B Oajliax, B COOTBETCTBHUHU C
OaITbHO-PEUTUHTOBOI CUCTEMOI yHUBEpCUTETA.

IL1aHbI NPAKTHYECKUX 3aHATHH

3 CEMECTP

3anartue 1. Ilnan. YucioBble MOCIENOBATENBHOCTH, HMX PpOJb B BBIYMCIMTEIBHBIX
npoueccax. [Ipeaen uncnosoit nocnenoBarenbHocTH. OyHkuuu. [penen pyHkunu B Touke U Ha
O6eckoHeuHOCTH. Pemienue 3a1a4 Ha HaXOXKIACHUE MIPEJEIIOB, PACKPBITHE HEONPEACTCHHOCTEN o0
/oo 1 0/0. TexHuKa pacKphITHS HEOTPEICIEHHOCTEH.

3anstue 2. [Inan. [lepBrlii 3ameuaTenbHbIi npeen. Bropoil 3amedaTenbHbIN Ipeel.
OKBHBaJICHTHbIE OECKOHEYHO Masble. Talnuia S3KBUBAIEHTHOCTH, CJIEACTBUS IEPBOTO U BTOPOTO



3aMeuaTeNIbHOTO TPeNeioB. 3aMeHa OECKOHEYHO MajbiX SKBHBAJICHTHBIMU IPH BBIYUCICHUU
npenenoB. TexHuKa pacKpbhITUSA HEONPEIECTEHHOCTEM.

3anatue 3. Ompenenenue HenpepblBHOCTH (yHKIMH. HenpepbBHOCTH (PyHKIMH Ha
npoMexxyTke. HenmpepbIBHOCTh diieMeHTapHbIX (QyHKIHE. CBOMCTBA (YHKIIMH HEMPEPHIBHBIX B
TOYKE: HEMPEPHIBHOCTh CYMMBbI, IPOHM3BEACHUS, YAaCTHOTO M  CIOXKHOW  (PYHKIIUH.
OpnnocroponHue npeaensl GyHkuuu B Touke. Touku paspsiBa Gynkuuu. Knaccuduxamus Touek
pa3pbiBa.

3anstue 4. Ilman IlpousBogHas (yHKIMH, €€ T€OMETPUYECKHMH W MEXaHHYECKHI
cMmbiciibl.  Tabnmuma Npou3BOAHBIX. TeXHHMKAa HAXOXKACHUS TaOJMYHBIX  MPOU3BOJHBIX.
[TpousBoHast CyMMBI, TPOU3BEACHHUS, YACTHOTO.

3ansatue 5. IlpousBoaHas cinoxHOW W oOpaTHOM ¢GyHKuMH. TexHHKa HaXOXKIACHUS
MIPOU3BO/IHBIX.

Jlorapugmuueckoe auddepeHurpoBanue. YpaBHEHUS KacaTeIbHOH M HOPMAJIH.
Huddepenunan ¢ynxnuu. CBa3b ¢ mpou3BoAHON. ['eomerpuyeckuii cmbicn nuddepeniuana.
Hcnons3oBanne auddepeninana B MpUOTNIKCHHBIX BBIYHCICHUSX.

[IpousBonubie u auddepenunansl BoICIUX MOpsiakoB. Ciydaid (QyHKIMHA, 3aJaHHBIX
napamerpuuecku. {uddepennpopanre HEIBHO 3a1aHHBIX () YHKITHIA.

3anatue 6. VYcioBus Bo3pacTaHuss u yOwsBanus (yHkuuid. Heobxommmoe ycrmoBue
sKcTpeMyMa. JlocTaToyHble MPHU3HAKM MAKCHMyMa M MHHHMYMa. BBITYKIOCTP M BOTHYTOCTH
byukun. Touku neperuda.

Acumnrotel. Cxema uccienoanust GpyHkiuid. MccnemoBanne QyHKIMA ¥ OCTPOCHUE
rpadukoB.OTbICKaHHE HAUOONBIIETO U HAUMEHBIIETO 3HAYCHHH (DYHKUIUN, HENpEephIBHON He
OTpE3Ke.

4 CEMECTP

3anstue 1. Ilnan. [lepBoobOpa3nas. HeonpezneneHHblii MHTErpan U €ro CBOMCTBA.
Tabnuma ocHOBHBIX POPMYII.

3anstue 2. Ilnan. Ilpocreiiimme mpueMbl UHTETPUPOBAHUS: BHECEHHE IOJ 3HAK
muddepenimana. TexHUKa HHTETPUPOBAHHUS.

3anstue 3. Ilman. HekoTtopsle mpueMbl HHTETPUpPOBaHUS. 3aMeHa IEPEMEHHBIX B
HEOIpeJeIeHHOM  HMHTerpayie. VHTerpupoBaHue  ajreOpauyeckux HUppanvoOHaIbHOCTEH:
IIPOCTENIINE NPPALMOHAIBHOCTH. MIHTErpupOBaHUE 1O YaCTAM.

WuTterpupoBanue 1poOHO-paniMoHaIbHbIX QyHKIMH. HMHTEerpupoBanue npobeit meporo,
BTOPOTO U TPEThEr0 THUMA. AJTOPUTM MHTETPUPOBAHUS JAPOOHO-PALMOHAIBHBIX (DYHKIHH.
Merton HeomnpeaeneHHbIX KO PHUIIHEHTOB.

WNHTerpupoBaHnne TPUTOHOMETPUYECKUX BhIpaXeHUN. VHTErpupoBaHWe NPOCTEUIINX

TPUTOHOMETPUYECKUX BBIPAKECHUI. YHusepcanpHas 3amMeHa IIEPEMEHHBIX.
TpuroHomeTprdecKue moICTaHOBKH.
3ansatue 4. Ilnan. Omnpenenennplii unrerpan. @®opmyna Heiorona-Jlelioauna.

WHTerpupoBaHue Mo 4acTsIM M 3aMEHa IIEPEMEHHOM B OINPEAEIICHHOM MHTerpaine. IIpuioxenus
OTpENIeJICHHOr0 HMHTErpajia K BBIYMCICHUIO IUIOMIa/iel IMJIOCKUX (UIyp B JEKapTOBBIX U
MOJISIPHBIX KOOPAMHATAX; B CIIy4ae, €CJIU KpUBas 3aJaHa MapaMeTPUUYECKH.

3ansatue 5. Ilman.  IlpunoskeHus oONpeAEeNeHHOro HHTErpajga K BBIYMCIEHUIO K
BblunciIeHHI0 00beMoB Ten. llonatue kyOupyemoro Tena. Brlumcienune oObema Tena 1o
U3BECTHBIM IUIOIIAJSIM TIONEPEYHbIX CceyeHud. Brruncnenue oObema Tena BpalIeHHUS.
OrnpenenieHne W BBIYUCIICHUE JUIMHBI IyTH IIaaKou KpuBoil. IIoHATHE CrpsAMIIsieMONW KpHBOM.
Huddepenuman UIMHBI AyTH KPUBOHM, 3aJaHHOM mNapameTrpuyecku. JlnmHa 1yru KpUBOW,
3aJIaHHOM SIBHO B JIEKApTOBBIX KOOpJAMHATaX. [[nmuHa Ayru KpuBOH, 3aJaHHOU SIBHO B TOJISIPHBIX
KOOpJMHATAX.



3anarue 6. [Tnan. OCHOBHBIE MOHATHS TEOPHUH OOBIKHOBEHHBIX IH(QepeHInaTbHBIX
ypaBHeHUH. 3anaun, npuBoAsamue Kk quddepennranbapiM ypaBHeHusM. OJ1Y mepBoro mopsiaka
- C Pa3AEIAIOLUMUCS IEPEMEHHBIMU

5 CEMECTP

3anarue 1. Ilman. Ywucnossie psasl. CxoguMocTh U cymma psga. ['eomerpuueckas
nporpeccusi. HeoOxoammoe ycioBUE CXOAMMOCTH psiia. POl ¢ MOJIOKHUTEILHBIME YICHAMH.
Teopembr cpaBHenus. [lpusnaku cxomumoctu JI'Amambepa u Komm. MHTErpanbpHbIA MpU3HAK
CXOJMMOCTH psizia.

3anstue 2. [lnan. 3Hakouepenyromuecs psbl. 3HAKOTIEPEMEHHBIC PSAbl. AOCOIIOTHO U
YCIIOBHO cXojsmuecs psasl. Teopema o abcomoTHON cxomumoctu psna. [Ipusnak JleiiOHuma.
Onenka ocratka psna. O06o0menne npusHakoB cxoaumoctu [['Anambepa n Komu Ha ciyyait
3HAKOIIEPEMEHHBIX PSIOB.

3anarue 3. [Inan. OyHKIMOHAIBHBIE PSbI, 00JACTh CXOAUMOCTH. CTEHEHHbBIE PAJBI.
Teopemsr Abensi. Kpyr cxonumMocTi, MHTEpBAT U painyc CXOAUMOCTH IS PSZIOB c
JIENCTBUTENbHBIMY WieHaMu. Paznoxkenue ¢pyHkuuii B crenenHoi psia. Pan Teiinopa.

3ansarue 4. [Inan. Pa3znoxeHue MO CTENEHSIM X HEKOTOPBIX JIEMEHTApHBIX (DYHKITHIA.
JleficTBUSI CO CTENEHHBIMU PSIIAMH.

3amstue 5. Ilman. [IpuMeHEHHE CTENCHHBIX PSIOB K MPHUOIMKCHHBIM BBIYHCICHHSIM.
Boruncnenue npeenos, pelieHue ypaBHEHUH, HAX0KIEHUE UHTErPAJIOB C TOMOILBIO CTENIEHHBIX
PAIIOB.

7. IlepeyeHb OCHOBHOWi M [IOMOJHHUTEJIbHOW Y4eOHOIl JuTeparypbl, WUHTepHeT-
pecypcoB, HeOOXOAMMBIX JJIsl OCBOCHHS M CHUILINHBI
OcHoBHas JInTepaTypa

1. Kynpssues JI. JI. Kpatkuii kypc marematudeckoro anammsza. T.1. JIuddepenuuanbHoe u

MHTErPAIbHOE UCUYHCIICHUS GYHKUMI 0HOM nepeMenHol. Psaabr: Yuebnuk / JI.JI. KynpsiBues. —

M.: @wmmatimur, 2015. — 444 c. - ISBN 978-5-9221-1585-8. - URL:
https://znanium.com/catalog/document?id=293958&showcollections=1
2. KynapssueB JI. JI. Kpatkuii Kypc MareMaTH4ecKoro aHamm3a : y4yeOHuk. T. 2.

Huddepennmanbioe W MHTErpaJibHOE  HUCUUCIEHMS  (QYHKIMH MHOTMX — IEPEMEHHBIX.
Iapmonnueckuit ananus: YueOnuk / JI.JI. Kynpssues. — M.: ®usmatiut, 2003. — 424 c. — ISBN
5-9221-0185-4. URL.: https://znanium.com/catalog/document?id=303181&showcollections=1

3. Bepman I''H. COopHuKk 3amad 1o Kypcy MaTeMaTHUeCKOro aHanmsa: ydeOHoe mocobue/ I'.H.
bepman. — M.: UznmarensctBo "Jlamp", 2020. —492 c. — ISBN 978-5-8114-4862-3 URL
https://e.lanbook.com/book/126705

JlonoJIHUTe/IbHASA JIUTEpaTypa
1. Ouxrtenronsl, ['M. Kypc nuddepeHnmaibHOro M HMHTETPAJIbHOTO HCUUCICHHS

yaeOHoe mocobue : B 3-x T. / .M. ®uxrtenronsi ; pea. A.A. @nopuHCKUi. — 8-¢ U31., ucnp. u
morn. — MockBa : ®usmariaut, 2001. — Tom 1. — 680 c. — ISBN 978-5-9221-0156-0.
URL.: https://biblioclub.ru/index.php?page=book&id=83037

2. Ouxrtenronsl, ['M. Kypc nmuddepeHmaibHOro u WHTETPAIBHOTO HCUUCICHUS
yuebHoe mocobue / I'"M. @uxtenronsll ; pen. A.A. ®mopunckuii. — 8- uza. — Mocksa :
®dwu3maraur, 2001. - Tom 2. — 81 c¢. — ISBN 978-5-9221-0157-8.
URL.: https://biblioclub.ru/index.php?page=book&id=83038

3. Ouxrtenronsl, ['M. Kypc nuddepeHIHarbHOr0 M HHTETPAIbHOIO HCYHCIEHUS
yaebHnoe mocodbue : B 3-x 1. / .M. ®uxrtenronbn ; pen. A.A. @naopunckuit. — U3a. 6-e. (1-e
m3a. - 1949 r.). — Mocksa : @usmarnut, 2002. — Tom 3. — 727 c. — ISBN 5-9221-0155-2.
URL.: https://biblioclub.ru/index.php?page=book&id=83196
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CoNoOR~WNE

[lepeuenr pecypcoB  WHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON  CETH
HEOOXOMMBIX TSI OCBOCHUS TUCITUTIIIUHBI (MOIYJIs)

Humepnem-pecypcol
Mup maremaTrueckux ypaBHeHui. http://eqworld.ipmnet.ru/ru/library.htm
Softline. http://exponenta.ru/
[Monynspuele nekuuu mo maremaruke. http://ilib.mccme.ru/plm
[[IxonpHUKAM, CTyIeHTaM, actiupanTaM. http://phds.ru/
[Tpuknamnas matemaruka. http://primat.org
Y4ebHo-MeToanuecKas JJuTeparypa Juis cTyaeHToB. http://studfiles.ru/
Caiit uznatenbctBa «Benery YJII'TY. http://venec.ulstu.ru/lib/
MI'TY I'A. http://vm.mstuca.ru/posobia/posobia.htm
Enunoe okHO mocTyma k o0pa3zoBaTelbHBIM pecypcam. http://window.edu.ru/

«aTepHeTY,
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