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MecTo AUCHMIVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Juciunnuaa «MaTeMaTHYeCKU aHalln3) OTHOCHTCA K AUCHUIUIMHAM bioka 1. JIucHHMIIHHBI
(Mmonymm), 1.0 Ob6s3arenbHas yacth, b1.0.07 [IpenMeTHO-METOAMYECKOTO MOAYIISI TIO TIPODHUITIO
«MareMaTuka» y4eOHOro IUIaHa OCHOBHOW NMpodeccHOHAIbHON 00pa3oBaTEIbHON MPOrpPaMMBbl
BBICIIETO O0pa3oBaHMs — MPOrpaMMbl OakaiaBpuara o HampaBieHuio mnoarotoBku 44.03.05
[Tenarornyeckoe oopazoBanue (¢ AByMs NMPOGUIIMHU MOATOTOBKH), HAITPaBICHHOCTH (TTPO(HIIb)
oOpa3oBaTenbHON IporpaMMel  «MaTemaTuka. IHOCTpaHHBIH A3bIK», OUHON (OPMBI O0yUEHUSI.
JlucuumiuHa OmMpaeTcss Ha pe3yibTaThl 00ydeHHs, CPOPMUPOBAHHBIE B paMKax IIKOJIbHOTO
Kypca «AureOpa W Hayala MaTeMaTHYECKOTO aHAIM3a» WIM COOTBETCTBYIOIIUX IHCLUUILUINH
cpenHero nmpodeccuoHanbHOro oOpasoBanus. M3ydeHune TUCHUIUIMHBI B3aUMOCBS3aHO C PSIIOM
JUCHUIUIMH yueOHoro 1uiaHa: («AusreOpa u Teopus uducen», «l'eoMeTpus»), a TakKe HHBIMH
MaTeMaTUYeCKUMU JUCUUIUIMHAMU 0a30BOil W BapuaTMBHOW uyacTeil mporpammsel. Kypc
MaTeMaTHYECKOT0 aHaliHu3a JOMOJIHACTCS M TOAJCPKHUBACTCS AUCUUIUIMHAMH IO BBIOOPY
cTyneHTa (yriyOJIeHHOe W3y4eHHE OTAENbHBIX TeM M BompocoB). Kypc maremaTuueckoro
aHaJIM3a SIBISIETCA MPEALIECTBYIOIUM JJIi JUCHUIUIMH: «MHOTOMEpHbI MaTeMaTH4ecKuil
aHanus3», «OObIKHOBeHHbIE Au(depeHlnanbHble YpPaBHEHHS W YPaBHEHHSI B YaCTHBIX
POU3BOAHBIX», «Teopust PyHKIUN NEHCTBUTEIHLHOTO U KOMIUIEKCHOTO MIEPEMEHHOT0», «Teopust
BEPOATHOCTEH U MaTeMaTH4ecKasi CTAaTUCTUKA, «J{OMOTHUTENbHBIE BOIPOCHl MATEMAaTUYECKOTO
aHaIM3ay; Uil pAlla pas3fesioB anreOpbl (HapuUMep, TEOPUHM MHOTOYJIEHOB) U TE€OMETPUU
(manpumep, auddepeHInaaTbHON TeOMETPUH) U JIp.

Pe3ynbrarl uW3ydeHMs] JUCHMIUIMHBL SBJSIOTCS OCHOBOM JUISL IMPOXOXKIACHUSI IPAKTHK:
[Tegarornyeckas mpakTHuka o maremaruke, HayuHo-uccienoBaTenbckas paborta.

Ilepeyen» MJaHMpyeMbIX pe3yJbTAaTOB 00y4eHusi (00pa3oBaTeIbHbIX pPe3yJbTATOB) IO
AUCHUILINHE

Heas qucuunauHbl «MaTeMaTHYECKU aHaIN3» — OCBOEHHE OakajlaBpOM CHCTEMBI 0a30BBIX
MOHSTHIA, UJEH U METOJIOB KJIACCHYECKOI0 MaTeMaTHYECKOro aHanu3a, (GopMupoBaHNe HABBIKOB
pelieHus 3ajad, YMEHHUs OlEepUpOBaTh MATEMATHUYECKUM annapaTroM, pa3BUTHE aOCTPaKTHO-
JIOTMYECKOTO MBIIIIEHHSI, TOJArOTOBKA K MIPEIO0IaBaHHUIO IIKOJIBHBIX KYpCOB MaTEMaTHUKH.
3agauu QMCHUILIMHBI CBSI3aHbI C (POPMUPOBAHMEM OOIIEKYIBTYPHBIX M MpPO(hecCHOHATBHBIX
KOMIIETEHIIMH M BKIIIOYAIOT (OPMUPOBAHUE JIOTUYECKOM M aJrOpPUTMHUYECKOW KYIbTYpHI,
CUCTEMHBIX 3HaHUH MO 0a30BBIM pa3zesiaM COBPEMEHHON MaTeMaTWKH, MPEICTaBICHUNH O
CTPYKTyp€ MaTEMaTUYECKOT O 3HAHUS B LIEJIOM.

B pesynbraTe oOcBOeHHS mporpammbl OakanaBpuaTa OOyYarOUIMICS JIOJKEH OBJAJETh
CJIEAYIOIIMMH pe3yJibTaTaMy 00ydeHHs 1o AUCHUILTUHE «MaTeMaTnyeckuil anaiaus» (B Tabiuie
IPEJICTABICHO COOTHECEHHE O00pa30BaTENbHBIX PE3YyIbTAaTOB OOyYEHHUS MO JUCUUIUIMHE C
WH/IMKaTOpaMH JOCTH>KEHUS] KOMIETEHIUH):

Komnerenmus u OO0pa3oBaTebHbBIE PE3YIBTATH AUCIUTUINHBI
WHUKATOPHI e (aTamsl popmMHUpOBaHUS AUCIUTUIHHEI)
NOCTHKEHHUS B 3HAET yMeeT BJIaJeeT
JUCITUTLINHE
VYK-1. Ciocoben OP-1. 3naer metonsr | OP-2 YmMmeer OP-3 Bnaneert
OCYILECTBIISATh MOUCK, KPUTHYECKOTO MPUMEHSITh HaBBIKAMU
KPUTHUYECKHH aHAIN3 U | aHaJIM3a U CHHTE3a CHUCTEMHBIN TIOAXO | pedIIeKCHH 110
CUHTE3 UH(pOpMAITUH, uHpopMaun JUIS peLIeHus HOBO/1Y COOCTBEHHOM
MIPUMEHSITh CHCTEMHBIN MOCTABJICHHBIX 33/1a4 | U 9YKOH
MOJIXO/ JUIsl PEeLIeHUs MBICTTUTENILHOM
MOCTABJICHHBIX 3a/1a4 JeSITeTbHOCTH
VK-1.2. Ilpumensier
joruveckue Gopmbl U
MPOLIEYPHI, CIOCOOEH
K pedieKcuu 1no
MIOBOJTy COOCTBEHHOH U




Yy>KOU MBICIIUTEIILHOMN
JeSITeIbHOCTH.

[IK-1. Crrocoben

OP-4. 3naer posib 1

OP-6 ymeer

OP-7 Bnaneer

OCBauBaTh U MECTO MAaTEMAaTUKH B | OCYIIECTBIIATH OTOOp | IeiicTBHEM
UCIOJIb30BaTh oO1ieilt kapTuHe yueOHOro IPOEKTUPOBAHUS
TEOPETUYECKUE HAy4YyHOT'O 3HaHMS; COJICpXKAHUA JJISl €T0 | pa3iauyHbIX (hopMm
3HAHUS U OP-5. 3naer peanuzanuu B y4eOHBIX 3aHATHH,
IIPaKTUYECKHE CTPYKTYpY, cOCTaB M | pa3nuuHbiX popmax | OP-8 Bnameer
YMEHUS U HaBbIKH B JUIaKTHYECKHE o0yueHus B HaBBIKOM
peaMeTHOM obmacTu €IMHULIBI COOTBETCTBUH C IPUMEHEHUS

IIPU pEeLICHUN CoJepKaHUs COBPEMEHHBIMU pa3IMYHBIX METOIOB,
poeCCHOHATBHBIX LIKOJIBHOTO Kypca TpeOOBAHUAMH K IPUEMOB U

3ajau. MaTEeMaTHKH. 00pa30BaHUIo. TEXHOJIOTUH B
ITIK-1.1. 3Haer o0y4yeHun
CTPYKTYpY, COCTaB U MaTeMaTHKe.
JUIAKTUYECKHE

€IMHULIBI IPEIMETHOMN

obmactu

(mpenoxaBaemMoro

npeaMeTa).

[1IK-1.2. Ymeer

OCYIIECTBJISATH OTOOP

y4eOHOro

COJIepKaHus AJis ero

peanu3aiuu B

pa3nu4HbBIX (hopmax

oOyueHus B

COOTBETCTBUH C

tpeboBanusimu GPI'OC

00.

I1K-3. Criocoben OP-9. 3Haetr OP-11 YmMmeer OP-13. Bmageer
(dbopmMupoBarth XapaKTepUCTUKY OKa3bIBaTh HaBbIKaMU
pa3BHUBAOIIYIO JUYHOCTHBIX, [EAArorn4ecKyro OpraHu3aluy u
o0pa30BaTeNbHYIO MPEIMETHBIX U MOJJIEPIKKY IIPOBEJICHUS 3aHATHI
cpeny Ui METaNpeIMETHBIX oOyyaromumcs B C MCIIOJIb30BaHUEM
JOCTUKECHUS pe3yJbTaTOB B 3aBHCUMOCTH OT MX BO3MOXKHOCTEM
JMYHOCTHBIX, KOHTEKCTE 00pa3oBaTeNbHBIX o0pa3oBaTenbHOU
MPEIMETHBIX U o0y4eHus pe3yJbTaToB; Cpebl ISt
MeTaIpeIMETHbIX MaTEMAaTHKE; OP-12 Ymeer JOCTUKEHUS
pe3yabTaToOB OP-10. 3naer OpraHN30BBIBaTh o0pa3oBaTeNbHbIX
00y4eHUs CPeJICTBAMU | OCOOEHHOCTH y4eOHBIi Mpolecc ¢ | pe3yabTaToB U
MIPenoaBaeMbIX HHTETpalu HCIIOJIb30BaHUEM o0ecrnievyeHus
y4EOHBIX TPEMETOB. y4eOHBIX IPEMETOB | BOZMOXKHOCTEH KadyecTBa y4eOHO-
I1IK-3.1. Baageer JUIS OpraHu3aIuu o0pa3oBaTenbHON BOCIIMTATEILHOT'O
criocobamu pasHBIX CIIOCOOOB Cpellpl JUIsl pa3BUTHA | IIpoliecca
MHTErpanum yaeOHbIX yueOHoM MHTEpeca K cpencTBamMu
IIPEIMETOB IS JESATEIILHOCTH. IpeaMeTy B paMKax | MaTeMaTUKH.
OpraHu3alnuu YPOYHOU H

pa3BUBAIOLLEH BHEYPOUYHOHN

yaeOHOU JIeATeTLHOCTH.

JESTEIbHOCTH

(uccemoBaTeIbCKOM,




MPOEKTHOM,
IpyNIOBOM U 1Ip.).

2. O0beM THCHUIUITHHBI B 324eTHBIX eINHUIAX C YKa3aHHEM KOJIUYECTBA aKaJeMHYECKHUX
4YacoB, Bbl/IeJIECHHBIX HA KOHTAKTHYIO pa0oTy o0y4aloluxcs ¢ npenojaaBaresieM (10 BUaamM
Y4eOHBbIX 3aHAATHI) U HA CAMOCTOSITEJIbLHYIO Pa00Ty 00y4arommXxcs

VYyeOHbIC 3aHATHUS
B B
Howe peere Jlabo nT ZK Hpacr nT ZK Camoct
p Jlex | paro p nueck | P ®dopma uToroBoi
cemec | TPYAOCMKOCTD |y | pupre | THIC | e | THHC | OfTCD aTTecTaluu
cKas cKas Has
Tpa , 3aHs 3aHST
oAT noAr | pabora,
3auer. Jac | Tud, us,
Yacel OTOB OTOB Jac
en. yac Jac
Ka, Ka,
Jac. Jac.
1 3 108 18 - i 30 ) 33 3K3§;’IGH
2 3 108 18 - i 30 ) 33 3K3§;’IGH
3 4 144 | 24 - 40 53 3K3§;46H
Urtoro | 10 360 60 - 100 119 81
3. Conep:xxkaHue THCHUILUINHBI, CTPYKTYPHUPOBAHHOE MO TeMaM (pa3jiejiaM) ¢ yKa3aHUeM

OTBCJACHHOI'0 HA HUX KOJIN4YE€CTBA AaKAACMUYE€CKUX YaCOB U BU/10B y‘l@ﬁHbIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeedeHH020 Ha HUX KOJUYECMEA AKAOCMUYECKUX UACO8 U
61006 YUEOHBIX 3aHAMUIL

Ne
/o

HaumeHoBaHMe pa3ieioB U TeM
(c pa3OMBKOI HA MOYIIH )

KomnnuectBo yacos
o Gpopmam
OpraHu3aIu
0o0y4eHus
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1-ii cemectp (3 3E)
1. | Benenue B aHanus 8 - 14 15
2. | Iuddepennmanproe HCYHCIIEHUE byHKIMI OJIHOM 10 -1161 18
JICUCTBUTEILHON MMEPEMEHHON
Hroro 3a 1-ii cemecTp 18 | - | 30 | 33
2-ii cemectp ( 3 3E)
3. | Auddepennmanpaoe ncurncienne GyHKIUNA OTHON 5 10 | 16
JIeMCTBUTENIbHON IepeMeHHOM (1ccieioBaHue GyHKIUN)
4, WuTerpanbHoe wucuucieHne QyHKIMA OJHOW JEWCTBUTEIHHON 10 20 17
IIEPEMEHHOM.
HToro 3a 3-ii cemectp 18 | - | 30 | 33
3-ii cemectp (4 3E)
5. | OcHOBBI TeOpUH OOBIKHOBEHHBIX UG depeHinanbublx ypaBHennii | 10 | - | 16 | 20
6. | Teopus psnoB 14 | - | 24 | 33
Hroro 3a 4-i1 cemecTp 24 | - | 40 | 583
Bcero 60 | - 100 ] 119

3.2.Kpamkoe onucanue cooeprcanus mem (pazoenoe) OUCyUunJIuHbl

BBenenne B anau3s

Uucnosele MHOXecTBa. JledcTBUTENbHBIE uKcia. OrpaHUYECHHBIE YHUCIOBBIE MHOXECTBA.
OxpectHocTh TOUkH. DyHkuus. CrnocoObl 3amanus ¢yHKIuH. OCHOBHBIE AIIEMEHTapHbBIE
dbyakuun. Yncnoskle mociaeaoBareabHOCTH. [Ipenen mocneaoBaTenbHOCTH. BeCKOHEUHO MaJtbie 1
OeckoHeuHO Ooublne mocienoBarenbHOCTU. CBOMCTBA OECKOHEYHO MajbiX. Apu(MeTHuecKue
onepauuu Hana npexaenamu. l[lpenenbHbl Mepexos B HepaBeHCTBaxX. [Ipenen MOHOTOHHOM
yuciaoBOM nocnenaoBarenbHOcTH. Yucno e. IloamocnenoBarenbHocTH. Teopema bonbuano—
Beitepmitpacca. [Ipenen gyHkmyn B TOYKe W Ha OECKOHEUHOCTH (paszIMYHBIC OIpPEACIICHUS,
MpPUMEpHI, WUTIOCTpalnu). beckoHeuHo Manble u OeckoHedHO Oounbiine ¢yHKiuu. CBOHCTBa
OeckoHeyHO ManbiX. Teopema O cBsi3u mpenena (YHKIMM M OECKOHEYHO Maiod (QyHKUHU.
OcHoBHBIE TeopeMbl O mnpeaenax ¢yHkuud. IlepBeiii 3ameuarenbHblii mpenen. Bropoii




3aMeyvarenbHbIi npeaen. CpaBHeHHE O0ECKOHEYHO MaNbIX (YyHKUIUH. DKBHUBAJICHTHBIE OECKOHEYHO
Masbie pyHkiuu. HempepbIBHOCTh YHKIIMH B TOUKE (TPUMEPHI, UILTIOCTPALIAH ).
Onnocroponnue npexaensl. Touku paspeiBa ¢yHkimu. Mx knaccudukanus. HenpepblBHOCTH
byHkMy Ha MHOKecTBe. CBONWCTBA HEMTPEPHIBHBIX (DYHKITHA.

JAnddepennuanbuoe ucuncienne GyHKIUA OHOM JeiiCTBUTEIbHON MepeMeHHOI

Onpenenenue MIPOU3BOAHOMN byHKIUHA OJTHOU NEUCTBUTEILHOU MEPEMEHHOM.
Huddepenuupyemocts ¢pynkuuu. [IpaBuna auddepenurpoBanus. Berarcnenne npous3BoaHbIX
OCHOBHBIX 3JieMeHTapHbIX pyHkuui. Juddepenunponanue cnoxubix ¢yHkiuu. [IpousBogHas
obparabix ¢(yHKiui. JuddepeHnupoBanre napaMeTpuuecku W HESIBHO 3aJaHHBIX (DYHKIIUU.
Huddepenunan u ero nmpumenenue. [IpousBognbie n auddepeHInanbl BHICIIMX MOPSAIKOB.
Kacarenpnas npsimas. ['eomeTpuueckuii cMbIca Mpou3BOAHON U quddepennuana. Ouzndeckuit
CMBICT Tpou3BoHON. OcHOBHBIE Teopembl MU depeHInalIbHOr0 UCYUCIeHrusa. MHorouieH u
dopmyna Teitmopa. IlpaBuno Jlomurans. MccnenoBanue QyHKIHMA ¢ TTOMONIBIO TPOU3BOIHBIX
(MOHOTOHHOCTb, IPU3HAKU MOHOTOHHOCTH). MccnenoBanue GyHKIIHI ¢ MOMOIIBIO TPOU3BOIHBIX
(9KcTpeMyMbl  (YHKIHMH, HEOOXOIMMOE YCIOBHE JKCTPEMyMa U JIOCTaTOYHOE YCJIOBUE
skcTpemyMa). MccnenoBanue GyHKIIHI C TOMOIIBIO MPOU3BOAHBIX (BBIMTYKJIOCTD (DYHKITUHU, TOUKU
neperu6a). [Tnanm mocrpoenust rpaduka GyHKIUH. AcuMITOTH.. HamOombllee W HaMMEHBIIEE
3HaYeHUs (PYHKIIMH Ha OTPE3KeE.

HNuTerpajsbHoe ncuncienue GyHKuuii 01HOM AeiiCTBUTEIbHOI nepeMeHHOH. OCHOBBI
TeopuH 00bIKHOBEHHBIX AU depeHIHATbHBIX YPABHEHH I

[TepBooOpasznas (yHKIMS W HeonpeaeneHHbIH uWHTEerpad. CBOICTBa IMEPBOOOPA3HBIX U
HEOIpeJeNIeHHbIX MHTerpanoB. Tabnuma wuHTerpainoB. OCHOBHbIE METOJIbl HMHTETPHUPOBAHUSA
(HEeToCpeCTBEHHOE, METOJ 3aMEHbl IepeMeHHON). OCHOBHBIE METOJbl HHTETPUPOBAHUS
(MHTErpHpoBaHUE MO YacTsIM). VHTerpupoBaHHME NPOCTEHUIIMX NPABWIBHBIX PpalMOHAIBHBIX
¢yuknuii. OOmiee mNpaBWIO HMHTETPUPOBAHMS PALMOHAIBHBIX (QYyHKIMH. HHTerpupoBaHue
TPUTOHOMETpUUYECKUX (yHKIMH. MHTerpupoBaHue HEKOTOPHIX BHUJIOB HPPAlMOHAIBLHOCTEH.
Onpenenennbiii unTerpalt (uuterpai Pumana). Ero reomerpuueckuii cmpicii. OCHOBHBIE CBOMCTBA
omnpeneneHHoro uHrerpana. Kmaccel naTerpupyeMsix ¢yHkuuid. OnpeaeneHHblil HHTerpal Kak
GyHKIMS BepxHero mnpenaena. Beruncnenue ompeneneHHoro umurerpaia. @opmyna Herotona—
JleiibHuna. MHTErpupoBaHue METOJOM IOACTAHOBKHM, METOJIOM HHTEIPUPOBAHMS MO YaCTSIM.
WuTerpupoBaHne 4eTHBIX U HEYETHBIX (YHKIHMH B CUMMETPUYHBIX Nperenax. HecobcTBeHHbIE
unTerpaisl (1 u 2 pona). ['eomerpuueckue NpuiIoKeHHUs onpeAeraeHHoro uurerpana. [lnomans
KPUBOJIMHEHHOMN Tpamnenuu, Ioma s KpUBOJIMHENHOIO CeKTOpa. J[nuMHa Ayru Mmiockoil KpUBOM.
Beruucnenme o0bema Tell Mo U3BECTHBIM IUIOLIAAM HapaJlIeIbHbIX ceueHuil. O0beM M III0Ia b
MOBEPXHOCTU Teja BpaiieHus. [lpunoxkenus onpeneneHHoro uHrerpaia B ¢usnuke. OCHOBHbIE
MOHATUS TEOPUU OOBIKHOBEHHBIX JuddepeHnanbHblx ypaBHeHUH. JluddepenuunanbHble
YpaBHEHHUS C Pa3AesAIOLIMMUCS NEpEeMEHHBIMU. 3a/ladyu, MPUBOAAIINE K AUPPepeHInatbHbIM
YPaBHEHUSIM.

Teopus psigoB

UYucnoBbie psapl. CBOWCTBA YHCIOBBIX psoB. HeoOXOAuMBIM TpHU3HAK  CXOAUMOCTH.
["apmonnueckuit psif. 3HAKOMOCTOSIHHBIE psiyibl. OOl MpU3HAK CXOIUMOCTHU MOTOKUTEIBHBIX
psanoB. Ilpusnaku cpaBHeHms. Psanel ¢ HeoTpumarenbHbiMU uieHamu. [IpusHak JlamamoOepa,
pagukanbHblii  mpu3Hak Komwm, wuHTerpanpHbiii npusHak Komm. 3HakomepeMeHHblE U
3HaKouepenyrommecs psanbl. [Ipusznak JleiOnuma. OOmuil JOCTaTOYHBIA MPU3HAK CXOIUMOCTH
3HAKOMIEPEMEHHBIX PAIOB. AOCOIIOTHO M YCIOBHO CXOJSIIMEcs YHCIOBbIe psabl. CBOHCTBa
a0COJIIOTHO CXOJISIITUXCS YUCIOBBIX pANOB. DyHKIMOHAIBHBIE TOCIEIOBATEIIBHOCTA U PSJIBIL.
Cymma  ¢QyskmumonampHOro psga OOmacte cxoauMocTh. PaBHOMepHas  CXOIMMOCTH



¢ynkunonanbHbIX psinoB. Ilpusnak Belepmtpacca. CBoiicTBa paBHOMEPHO CXOMSILIMXCS
dbyHKIMOHATBHBIX psaoB. CteneHHbIC psaAbl. Teopema AbGens. Pannyc u mHTEpBall CXOIUMOCTH
crenieHHoro psaa. CpoiicTBa creneHHbIX psgoB. Popmyna u psn Teinopa. Teopembr o
cxoaumoctu psina Teitnopa. Pa3noxeHne oCHOBHBIX 3JIeMEHTapHBIX (QYHKIUH B psa MakiopeHa.
HekoTopsle npuiioxeHust CTeNeHHbIX PSAI0B.

[lepuognueckue ¢yukun [apmonuueckue konedanus. TPUTOHOMETPUUECKHE MHOTOUICHBI.
Tpuronomerpuueckue psael. OproroHaibHble cHUCTeMbl  (QYyHKUUH. OpTOroHaIBHOCTH

TPUTOHOMETPUUYECKONW CUCTEMBI (DYHKIMI Ha OTpe3Ke [_ i "] [_ R “].. Pan ®@ypoe GyHKIMH,

OIpEeJICJICHHONW Ha OTpEe3Ke [-m ][~ “], JOCTaTOYHbIE YCJIIOBHUS €r0 CXOAMMOCTH K CBOEH
bynkuum (Teopema Jupuxiie, 6e3 noka3atenbcTBa). Psaapl @ypbe 4eTHBIX M HEUETHBIX (YHKITHH.
Pasnoxenne ¢ynxuun, onpenencrnoil Ha orpeske [0; TI[0; Tl B psx mo cumycam, B psa 1o
KocuHycaM. Psanpl @ypbe Ha IPOU3BOJIIBHOM OTPE3KE.

4, Ilepeyenb y4eOHO-MeTOAMYECKOr0 oOOecmeYeHUsi IS CAMOCTOATEJbHOH PadoThl
00y4YaKOIIUXCS 10 TUCHHILINHE

CamocrosarenbHass paboTa CTyIEHTOB sBIsieTcs 0co0oi (opmoil opraHu3amuu y4eOHOTO
npolecca, MNpPEACTaBIsIomas CcoO0H IJIaHUPYEMYIO, I103HABaTEIbHO, OPraHMU3ALMOHHO U
METOJAMYECKH HAIPaBISIEMYIO JIESTEIbHOCTh CTYACHTOB, OPHEHTHPOBAHHYIO HA JIOCTH)KECHHUE
KOHKPETHOI'O  pe3y/ibTaTa, OCYIIECTBIsIEMyl0 ©0e3 MpsMOM IIOMOILIM  IpernoaaBaTels.
CamocrosTenpHas padoTa CTYIEHTOB SIBIISIETCS COCTaBHOM 4acThio y4yeOHOH pabOThI U MMeEeT
LEJIBIO0 3aKpeIyIeHHe U YrilyOJeHue MOJydYeHHbIX 3HAHMH M HaBBIKOB, ITOMCK U MpUOOpeTeHue
HOBBIX 3HaHUi1, a TAK)KE BHIMOJIHEHNE YUECOHBIX 3aJJaHH, TOJTOTOBKY K IPEACTOSIIUM 3aHITHIM
U 5k3aMeHy. OHa IpelycMaTpUBaeT, Kak IMpaBuilo, pa3paboTKy pedepaToB, HaNKMCaAHUE TO0KIA/I0B,
BBINTOJIHEHNE TBOPYECKHUX, WHANBUIYATbHBIX 33JJaAHUH B COOTBETCTBHH C y4eOHOH Mporpammoit
(TeMaTUYEeCKUM IUIAHOM M3YYEHUs TUCHMIUIMHBI). Tema JUIsl TaKOTro BBICTYIICHHSI MOKET OBITh
IpeUIo’KeHa TPeToAaBaTeieM Wi n30paHa CaMUM CTYACHTOM, HO MaTepHall BHICTYIICHUS HE
JOJDKEH ~ AyOnupoBaTh — JIEKIMOHHBI — MaTepuan. PedepaTuBHbII  Marepuan — CIyXHT
JIOTIOJTHUTENFHON WH(poOpManuei s paOboThl Ha TMPaKTHUECKUX 3aHATHAX. OCHOBHAs Iejb
JTAHHOTO BUJA pabOThl COCTOUT B OOYYEHUM CTYJEHTOB METOAAM CAMOCTOSITENIbHOW paboThl ¢
y4eOHBIM MaTepuasioM. /[l TMOJHOTHI YCBOEHHS TE€M, BHIHECEHHBIX B MPAKTUYECKHUE 3aHATHSA,
TpebyeTcst pabora ¢ mepBoucToyHMKamMH. Kypc mpeaycmarpuBaeT caMOCTOSTENbHYIO paboTy
CTYZIEHTOB CO CIIeIMaIbHONW JsmTeparypoil. Cieqyer OTMETHTh, YTO CaMOCTOSTENbHAs padoTa
CTYACHTOB Pe3yJIbTaTHUBHA JIUIIb TOTJa, KOT/1a OHA BBIIOJIHIETCS CUCTEMAaTHYECKH, UIAaHOMEPHO
U 1I€JICHAIIPABIICHHO.

3amaHust AN CaMOCTOATENBbHOM pPabOThl MpeaycMaTpUBAIOT HCIIOJIB30BAaHHE HEOOXOIUMBIX
TEPMHUHOB M TIOHATHH O mpobiieMaTnke Kypca. OHM HALIEIMBAIOT HA MPAKTHUECKYI0 paboTy 110
IPUMEHEHHIO U3y4aeMoro MaTepuaia, Houck Oubauorpadguyeckoro MaTepuaia U 3JeKTPOHHBIX
HUCTOYHUKOB HMH(OpMAINK, WDIFOCTPATUBHBIX MAaTepUaNoB. 3aJaHHUs IO CaMOCTOSTEILHOU
paboTe 1al0TCs IO TeMaM, KOTOpbIe TPEOYIOT JOTIOJIHUTELHON POPabOTKH.

OO6muit 00beM caMOCTOSITENIbHOM pabOThl CTY/IEHTOB M0 TUCHUIUIMHE BKIIOYAET ayAUTOPHYIO U
BHEAYJAUTOPHYIO CAMOCTOATENbHYIO paboTy CTY/IEHTOB B TEUEHUE CEMECTpa.

AynuTopHas camocCTosiTeNlbHas paboTa OCYIIECTBISETCS B (OpME BBIIOJIHEHUS TECTOBBIX
3aJaHuii, Keic-3a/1a4, NHCbMEHHBIX IPOBEPOYHBIX PAOOT MO AUCHUILUIMHE. AyIUTOpHas
caMmocTosTeNIbHas paboTa obecriedeHa 0a30il TECTOBBIX MaTepUalIoB, KeWc-3aaay Mo paszeiam
JUCLUTUIMHBL.

BHeaynuTopHast camocTosTebHas padoTa OCyIIeCTBIseTCs B hopMax:

- IOJITOTOBKH K YCTHBIM JIOKJIaJ1aM;

- peleHue 3aa4 (JOMaIIHUX 3a/IaHU) TI0 U3y4aeMbIM TEMaM;

- BBITIOJTHEHUE TPYIIIIOBBIX HHTEPAKTUBHBIX 3a/IaHHH.



OC-1. KontpoabHas padora

2n

1. Hccenenyiite nociaenoBaTeabHOCT K 1 +1 Ha MOHOTOHHOCTB ¥ OTPAHHYEHHOCTS.
2. [Tonb3ysack onpenenenusmu npenenos (no Kommu) gokaxure:
i 2n-1 .
1 nLﬂjan+1—§; 2) lInP{S—-’-Lr} =—]| |
3. BeruucnuTe npenesnsl nociaen0BaTeaIbHOCTEN U GYHKINN I YCTAaHOBUTD UX
iy 21~ D2 +1) (n+2)" |, _Sinn

. I|' 7 l' [ —
s (2n+9)4-n) :2) lI_I.T}h'H +n—n) 3) ﬁl-l'l}\ n—1 J - 4) o 'u'm ;

L
pacxoaumMocTs: 1)

|'|\I
lim l+l+w+(1]J .3 —dx+1 ]iml—cm‘lr . log.(x=1)

- li ; lim
5) 2 4 \2 : 6) X1 x‘z —3x+2 : 7) =l fory - 811 dx : 8) ral —E:'4
lima, =0 fg 1
4. [Tyctp == u v} - IponsBosIbHAS IOCIEI0BATENEHOCTD. MOXKHO JTH YTBEPIKIATh,
hm ay, b, =0
yTo A ? IlpuBeuTe COOTBETCTBYIOIIHE IPUMEPHI (KOHTPIIPUMEPHI).
5. HccnenoBath PyHKINIO HA HEMPEPHIBHOCTD.
OC-2. KontposabHas padora
1. Haitnure npousBoauyo Gpynkmun -+ = Y X+ HOJIB3YSACh OIPEICTICHUEM.
2. Haiiti mpomssoanyio -V :
x=e (207 +1);
R T z 2 _-: = ||'_| =t 4 4
a) V= (ctex) : 6)x +a4In(x" +y ) =4/ : B) y=e -(t" +21).
. ] — x?
y=7 y= a
3. HaiiTu mpou3BOIHYIO BTOPOTO MOPsIIKa I+x7

4. CocTaBUTh ypaBHEHUS KacaTeJIbHOM MPSIMOI U HOpMaJH, IPOBEIEHHBIX K rpapuky QpyHKIMU

y=3x-Inx ; suec abermccoit "0 T

5. TIpsamas ¥ = 4~ 11 gppgerca kacarenshoit k rpaduxy gynximy -

Haiinure abcruccy TOYKH KacaHusl.
6. Beruucauts npenensl no npasuiy Jlonurans:

X -X I 4y
. € —e T —=2x . 1
lim ——% =% lim| 1+ ]
a) x>0  X=sinx g Ix

y=x'+Tx"+7x-6

7. HaifTu TOUKHM SKCTpeMyMa ¥ TOUKM neperu6a QyHkuua - — x'—6x" 12

8. Ha pucynke n3obpaxen rpaduk y = f/ (X) — mpoussognas ¢pynxmun y = f(X), onpenenennoii Ha
unrepsaie (—8; 4). B kako#t Touke orpeska [—7; —3] dyHkuus y = f(X) npuHIMaeT HauMeHbIIee
3Ha4YeHue?



9. Hoctponts Bo3MoxkHBIHA scku3 rpadux Ppyrxumn ¥ = /%) | iudepenmupyemoit Bo Beex
TOYKaX 00JIACTH ONpE/EIEHH s, YIOBIETBOPAIOMIUI CIIEAYIOIMM JaHHBIM:

1) D(f): R\-T, 2}; 2) acummrorer: ¥ =1 x=2 V=2 -1 3) TOUKHU IEepecedeHts ¢ OCIMU
koopauHat: (3; 0), (0; 2); 4) Touka mMakcumyma x= - 2, Touka MuHumyma x= 0,5; 5) Touek
nepern0a Her.

y=x +2x" —4x-12

10. Pa3inoxuTh MHOTOUJICH o crernensam (x — 1).

OC-3. Keiic-3amauun

1.ITocTpouTth rpadguku GYHKIHHI ¢ TOMOIIHIO TPOU3BOHON MIEPBOTO MOPSIKA

y=2x -9% +12x-9.
2.Haiitu HanOoJbIllee U HAaMMEHbIIEE 3HAYCHUS (I)yHKI_II/II/I Ha 3aJIaHHbIX OTPC3Kax.

;16
y=x'+—-16, [L 4]

X
3.MccnenoBaTh NOBEICHHE (bYHKI_[I/Iﬁ B OKPCCTHOCTAX 3aJaHHBIX TOYCK C ITIOMOIIBIO IIPOU3BOJHBIX

BBICILIUX MOPSIIKOB.
y=x"—4x-(x-2)In{x-1), x=2.

4.HaliTu acUMITOTBI ¥ IOCTPOUTH IpauKu GyHKLIUH.

y= (.x2 + 1) / \/ﬁ

5.I1poBectu noiHOE UccenoBaHue (PYHKIUI U HOCTPOUTH UX IpaduKu.
yz(f +4)/,x2.

6.IIpoBectu nosHOE Hccae10BaHUE PYHKIMM U TOCTPOUTD UX IpaUKH.

2 x+l
ety
2(x+1)
OC-4. IIpumepHblii IepeYeHb TeM I0KJIA/10B U pedepaToB
1. JelicTBUTENBHBIE YKCIIa KAK OECKOHEYHBIC JECATUIHBIC TPOOH.
2. JIeficTBUTENIbHBIE YHUCIIA KAK CEYEHHS] MHOKECTBA PALlMOHATIbHBIX YUCEIL.
3. HeﬁCTBHTeHBHBIe YHCJia KaK KJIaCChl OKBUBAJICHTHBIX q)YHHaMeHTaJ'H)HI)IX
[IOCJIEI0BATEIILHOCTEMN.
4, ITomHOTA IMpOCTPAHCTBA HGIZCTBPITCJ'IBHBIX YHUCECJI U €€ CIICACTBUS B MaTEMAaTHYECKOM
aHause.
S5. [ToxazarenbHast yHKLINS U TEOMETpUYECKasi IPOrPecCcHsi KaKk MOJIETH peabHbIX

mponeccoB.



6. Jlorapugmuueckasi pyHKIUSA KaK MOZETb peallbHBIX MPOLIECCOB.

7. CreneHHble 3aBUCHMOCTH U UX CBOWCTBA.

8. Tpuronomerpuyeckue GyHKINU KaK MOJEIN KoJeOaTeIbHBIX MPOLIECCOB.

9. HcTopust TpUroHoMeTpuYecKux (PyHKIIUMA.

10. ACHMIITOTHI KPUBOW U aCUMIITOTUYECKOE TIOBEICHUE (DYHKITHA.

11.  TlonsTue 31acTUYHOCTU GYHKIIMHU U €T0 MPUIIOKEHHUS B SKOHOMUKE.

12.  Tlpumenenue popmymnsl Teiinopa K UCCIEIOBAHUIO TOBEACHUS (HYHKIIUHA.

13.  UccnenoBaHue KpUBBIX, 3aJIaHHBIX apaMETPUUECKU.

14. HccenenoBanue HEKOTOPBIX KPUBBIX, 3a1aHHBIX HESIBHO.

15. [ukaonaa u ee CBOKMCTBA.

16. CeMelicTBO IMKJIOUJAIBHBIX KPUBBIX.

17. AcTtpona u ee CBOMCTBA.

18. Kapnuounna u oaner Kaccunu.

19. Jlemnuckatsl. JlemHuckaTta bepHysuim u ee CBOWCTBA.

20.  DkcTpeMalbHBIC 337a4l TEOMETPUIECKOTO CO/IEP KaHuUs B IIKOJIILHOM Kypce
MaTeMAaTHUKH.

21.  DkcTpeMalbHBIC 337a9u (PU3UYECKOTO COJIEPKAHMS B IIKOJIHLHOM KypCce MaTeMaTHKH.
22.  DKcTpeMalbHbIE 33[ja4l TPAKTUUYECKOTO COJIEPKaHUA B IIKOJILHOM KypCe MaTeMaTUKH.
23.  Jloka3aTeNbCTBO TOXKACCTB cpencTBaMu AU(HEpPeHIIMATEHOTO HCYUCIICHUSI.

24.  Hekoropble KJIacCHYECKUE HEPABEHCTBA U UX JI0KA3aTEeIbCTBO CPEICTBAMU

QG GepeHIMaTbHOTO HCUYMCICHHS.

OC-5. KonrpoabHas padora

1. Haiitu HeonpeeieHHbIE HHTETPAIbIL:

(x+ NE ) dlx 4"

— - _ dx . . _x+3
1) (x+ D x? :2) " sin”(3-4" +2) . 3) I{S-‘f —4}51112141; 4) If + 2% + sz.ﬂt_
arccos~/ x
PR LA L
5) Ihl]'l _'!'JLE!r.l; 6) j Jx
. d

[r—=

2. Tlpusemure mpumep ¢yukiuu Y=f (X) Takoii, yTo HHTErpai 2cosx =3 Gyner

BBIYUCIIATHCA METO 3aMCHBI nepeMeHHoﬁ, U MIPpUBCIUTE €TI0 PCHICHUC.

OC-6 . KonTpoJsbHasi paGora

1. BBIYHCIINTS UHTETPAIIBI UM YCTAHOBHUTH HX PACXOAUMOCT:
j- 4 dnrd e dx T dx
(x° +2)Inxdx — —
. In* x . (2x+1)°
2 1) I ’2)1.1(1. n _‘(13) [ .
o p=x" —6x+3, y=-2x+3
3. BbMUCIUTE TIOMAns GUryphbl, OrpaHHYEHHOM JTHHMAME: - ~ - I I rTa
Crenatp yeprex.
4, Haiitn 00beM Tea, MOJy4EHHOTO BpalleHueM BOKpYr ocu OX (GuUrypbl, OrpaHMdYeHHOM
3 R
kpuBbiMu: =¥+ V=¥ Crenars ueprex.
(2 2 22N,
5. Pemnte  auddepeHiManbuble  ypaBHEHUs: 1) (‘U +) }dx + (-1' Xy }d} =0, 2)
oY=y
N+ y* '
. X Y= —
6. HaiiTi yacTHOE peleHye ypaBHeHus ~ V'~ +* [IpY JJaHHOM HaYaJIbLHOM YCJIOBHUH:

¥2)y=0
OC-7. IlpumepHBIii NepeYeHb TeM 10KJIa10B U pedepaToB



WNuTterpupoBanue nuddepeHnuaibHoro OnHoMa.

Teopemsl 0 cpeiHeM AJis HHTerpanoB Pumana.
WMHpuHUTE3nMalIbHBIE METO/IBI B TPY/AAX IPEBHUX IPEKOB.
HcTopus co3aHusi MHTETPaIbHOTO UCUUCIIEHUS

HexoTopsle reomeTpuyecKkre IpUIIOKEHUsT MHTErpana Pumana.
Hexotopeie ¢pusznueckue npuioxenus HHTErpana Pumana.
ITepBooOpazHas 1 HHTErpaj B LIKOJBHOM Kypce (PU3HKH.
Hexotopsie 3amaun ¢pusuku, npuBosaimme K A epeHnaibHbIM ypaBHEHUAM
HcTopusi BO3HUKHOBEHMSI TEOPUH YHCIIOBBIX PSIIOB.
Crenennsle psaabl B Tpynax M. HeroToHa.

HcTopust TEOpUM CTENEHHBIX PAIOB

@YHKIMH, 33JaHHBIE C TIOMOILBIO PAJOB, U UX UCCIIEIOBAHUE.
MeTtoapl cyMMHpOBaHMS PSAIOB.

ROoo~NoGa~LNE

el ol
wMh = o

OC -8. KonTposabHas padora
1. UccrnenoBarh cX0IUMOCTh PsiIoB (YKa3aTh MPU3HAKH CXOJIUMOCTH):

*Z 2" .0’ Z 6n+1 Z 1
a) " (n—1)!. 6) ™ (2n+1)" . B) ™ (n+1)yIn(n+1)

2. UccnenoBaTh CXOAUMOCTb PSAJIOB U YCTAHOBUTH XapaKTEP CXOIUMOCTHU:

4+ - .
a)2'+1 3 +2 443 544 . g 8 . gy N3

9

2 3 4 5 Z(—”"' i{—ll“"

3. Haiit o6acts cXOAMMOCTH (PYHKIIMOHATBHBIX PSIOB:

2" (x+ 3" (-1)"-
a),.z" n+2 . .Z, 6" 4

2

4. Vicnionb3ys U3BECTHBIC PA3JIOKEHHUS JIEMEHTAPHBIX (PyHKIHIA pa3nokuts yHkuuio f(X) B psin

Teiinopa mmo crenensMm (x — xo): f(x)= InG-x), Xo=— 2.

na camocmoamenvnoii R0020MOEKU K 3aHAMUAM NO OUCUUNIUHE DEKOMEHOYEMCA
UCnOJ16b308aMmb yueOHO-MemoOuecKue Mamepuaisl:

1. Boaxoa H.A., CromspoBa WU.B., ®ommanosa E.B. Hcropus maremaTuku: ydeGHO-
MeToau4eckue pekomeHaauuu. —Y npsiHoBcK. YII'TIY um. .H. VnbsHosa. 2017 — 39 c.
2. Konomesa U.B., Cubupena A.P. HccrnenoBanue QpyHKIMI: MeTOIUYECKUE YKa3aHUS. — 2€
u3a. uctp. —YaesHoBck: Yl TV, 2013. -32 c. — 2017 [DneKTpOoHHBIH].
3. Konomesa U.B., Cubupena A.P. IIpenens! u HenpepbIBHOCTh: MeToanYecKue yKa3aHusl. -
VaesaoBck: Yal'TY, 2004. - 34 c. — 2017 [DneKTpOHHBIH .
4.  Marematnueckuii aHanu3. BBenenue B aHanmu3: y4yeOHO-METOIUYECKOE IOCOOHME JUIs
cTyneHTtoB HampapieHus moarotoBku 44.03.05 «llemarormyeckoe oOpazoBaHue», MpodhuiIn
«Matemaruka. MndopmaTukay, «Maremaruka. THOCTpaHHBIHN A3b1K», «PU3nKa. MaTtemaTtuka» u
44.03.01 «Ilemarornueckoe oOpazoBanue» npoduib «Maremarukay. Kpanudukanus (cTeneHb)
BBINTyCKHUKA: OakanaBp. MakeeBa O.B. — Vibanosck. Yal'TIY um. U.H. YnbsuoBa, 2017. — 49 c.

5. Pacnyreko T.b., Cubupea A.P. OyHKIUU HECKONBKUX MEPEMEHHBIX: METOJIUYECKUE
ykazanus. —YnbsiHoBcK: YalI'TY, 2004. — 32 ¢. — 2017 [OneKTpOHHBIH].
6. Pacnyteko T.b., CubupeBa A.P. [{uddepennunansnoe ucuucieHne (QyHKIUH OIHOM

nepemenHoil. Yial'TY, Yaeanosck, 2001. =36 c. — 2017 [DnekTpoHHBIH].



7. CubupeBa A.P., Pacnytbko T.b. MeToAbl HHTEIPHPOBAHUSA. METOINYECKUE YKA3aHUS TS

CaMOCTOSTENIbHOU paboThl cTyaeHToB. M3, 2-e. — YabsroBck: Yal' TV, 2005. —40 c. — 2017
[DnexrponHsiii].

8.  Cubupesa A.P., Purep T.B. Kparnusle unrerpaibl. MeTonuueckue ykazaHusi K THIIOBOMY
pacuery 1o BeICIIel MatemMaTtuke. —YJIbstHOBCK: YAI'TY, 1997. —32 c. — 2017 [DneKTpOHHBIH].
9. CubupeBa A.P., CaBunoB H.B. KauecTBeHHBIC 3amaul W KOHTPIPHUMEpPHI Ha TEMY
«[Ipenenb»y. Meronuueckue ykazanusa. — YiabsgHoBck: Yal'TY, 2001. — 32 c. 2017
[D1EeKTpOHHBIN].

5. IIpumepHble OLIEHOYHBIE MAaTepHAJbI /s TMPOBeAeHHS TeKYLIero KOHTPOJs

YCcneBaeMoCT " HpOMe)KyTO‘lHOﬁ arrecranum oﬁyqalomnxcsl o TMCHMIIJINHE

Opranusanus u NpoBe/ieHUe aTTeCTalli CTyAeHTa
®I'OC BO B coOTBETCTBMM C MpUHOUIAMHM bBOJIOHCKOrO Ipouecca OpPUEHTUPOBAHBI
PENMYIIECTBEHHO HE Ha COOOIIEHNE 00yJaronieMycsi KOMIUIEKCAa TEOPETUYECKUX 3HAHUH, HO Ha
BbIpabOTKyY y OakajlaBpa KOMIETEHIMH — TMHAMUYECKOro Habopa 3HaHUN, YMEHUH, HABBIKOB U
JMYHOCTHBIX Ka4eCTB, KOTOPbIE MTO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PbIHKE
TPyZa ¥ YCHELHO NpOopeCCHOHATIBHO PEaTn30BbIBATHCS.
B mpomecce orenkn OakamaBpoB HEOOXOIMMO HCIIONB3YIOTCS KaK TPaJUIMOHHBIE, TaK M
MHHOBAIL[MOHHBIE THIbI, BUAbI MU (GOpMBI KOHTpOJs. [IpM 3TOM NOCTENEHHO TpaaUIMOHHBIE
CPEICTBAa COBEPLICHCTBYIOTCSA B pYCJ€ KOMIIETEHTHOCTHOTO IIOJIX0Ja, a HWHHOBAaLMOHHbIE
CPEICTBA alallTUPOBAHBI 711 IOBCEMECTHOTO IPUMEHEHMSI B POCCUHCKON By30BCKOM ITPAKTHUKE.
Lenr mnpoBegeHMsi aTTecTalMM — IIPOBEPKAa OCBOCHMS O0Opa30BaTEIbHOM IMPOrpamMMbl
JUCLUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YyIbTATOB.
IIpomexyTouHass aTrecTanMs OCYIIECTBISETCS B KOHIE CEMECTpa M 3aBepIlaeT U3yuyeHUe
JUCLUTUIMHBL, TOMOTAeT OLEHUTh KPYIHbIE COBOKYMHOCTH 3HAHUM M yMEHMH, (popMHUpOBaHUE
ONPEAECICHHBIX KOMIIETCHIIAMN.
OneHOYHBIMU CPENCTBAMHU TEKYIIETO OLIEHUBAHUS SIBIISIFOTCS: JOKJIAJ, TECTHI 10 TEOPETUIECKUM
BOIPOCaM JUCIUIUIMHBI, 3allUTa MpakTH4YecKux pador u T.n. KoHTpoabs ycBoeHMsI MaTepuaia
BEJIETCS PErYJIIPHO B TEUEHHE BCETO CEMECTpa Ha MPAKTUYECKUX (CEMHUHAPCKUX, JJAOOPATOPHBIX )
3aHATHSIX.

No

o/

CPEACTBA OHEHUBAHWA,
WCIIOJIb3YyEMBbIE /JIs1 TEKYLIEro OLEHMBAHUS NOKa3aTels
(hOpMUPOBAHHUS KOMITCTCHIIUU

OO6pazoBarenbpHbIe
PE3YIbTATHI AUCHUIIJINHBL

OC-1. KonTponbHas paboTa
OC-2. KonTponbHas padboTa
OC-3. Keiic-3a1aun
OC-4. IlpumepHBbIil IEpeYeHb TEM TOKJIAJI0B U

pedeparoB

OC-5. KonTponbHas paboTa.
OC-6. KouTponbHas paboTa.
OC-7. IlpumepHbIii IepeueHb TeM J0KIaI0B U

pedeparon

OC-8. KonTponbHas paboTa

OP-1. 3naer MeTOBI KPUTUYECKOTO
aHaJlM3a U CUHTE3a MHPOpMaluu
OP-2 YMeeT npuMeHATh CUCTEMHBII
MOJIXOJT AJIsl peIeHUs
MIOCTaBJIEHHBIX 3a4a4

OP-3 Bnageet HaBeIKaMU
pediiekcun 1o noBory COOCTBEHHOM
U 4y>KON MBICIUTEIHHOU
JIeSTENIBHOCTH

OP-4. 3naer posib 1 MeCTO
MaTeMaTHKH B 001eil KapTHHE
HAy4YHOTO 3HAHMS;

OP-5. 3Haer cTpyKTypy, COCTaB U
JTUAAKTHYECKHUE €IMHUIIBI




OueHovHbIE CpeAcTBA AJIS POMEKYTOTHON
aTTecTaluu
3a4yeT (3K3aMeH)
1,2,3 cemecTphl - 3K3aMeH B popMe YCTHOTO
cobecenoBaHUs
0OC-9. Ok3ameHn (1 cemecTp)
OC-10.9k3ameH (2 cemectp)
OC-11.9k3ameH (3 cemectp)

CoJIepKaHus MIKOJILHOTO Kypca
MaTEMaTHKH.

OP-6 ymeer ocymiecTBIATh OTOOP
y4eOHOTr0 COIep KaHUS ISl €r0
peaM3anuy B pa3inuHbIX popmax
00y4YeHHUS B COOTBETCTBHUU C
COBPEMEHHBIMH TPEOOBaHUSIMU K
00pa3oBaHUIO

OP-7 BrnazmeeT nelicTBUEM
MPOSKTUPOBAHHMSI PA3TTUYHBIX (HopM
y4eOHBIX 3aHATHH,

OP-8 Bnaneet HaBBIKOM
MPUMEHEHHUSI Pa3IMYHbIX METO/IOB,
MIPUEMOB U TEXHOJIOTUH B
00y4eHUU MaTeMaTHKeE.

OP-9. 3naer xapakTepUCTUKY
JUYHOCTHBIX, TPEIMETHBIX U
MeTaIpeAMETHBIX PE3YJIbTATOB B
KOHTEKCTE OOyUEHUsI MaTeMaTHKE;
OP-10. 3naet ocobeHHOCTH
WHTETpalK YY€OHBIX TIPEIMETOB
JUTSL OpraHU3alliy Pa3HbIX CIOCOOOB
y4eOHOM e TETbHOCTH

OP-11 Ymeer oka3biBaTh
MEarOTHYECKYIO TTOIICPKKY
00y4JaromuMcst B 3aBUCUMOCTH OT UX
00pa30BaTeNIbHbIX PE3YJIbTATOB;
OP-12 Ymeer opranu3oBbIBaTh
yueOHBII MpoLecc ¢
HCIIOJIb30BaHUEM BO3MOKHOCTEHN
00pa3oBaTeNbHOM cpeabl s
pa3BUTHS UHTEpECA K IPEIMETY B
paMKax ypOYHOH U BHEYPOUHOH
JIeATEITbHOCTH.

OP-13. Biageer HaBBIKaAMU
OpraHu3alu U NPOBEICHUS
3aHATHI C UCIIOJIb30BAaHUEM
BO3MOYKHOCTEH 00pa30BaTeIbHOM
Cpeabl IS TOCTHKEHUS
00pa3oBaTeNbHbIX PE3yabTaTOB U
oOecrnieyeHus KauecTBa yueOHo-
BOCIIUTATEIHHOTO IIpoliecca
Cpe/lCcTBaMU MaTEMAaTHKH.

OnucaHue OIEHOYHBIX CPEACTB U HEOOXOJUMOIro OO0OpYAOBaHUS (JEMOHCTPALlMOHHOIO
Marepuaia), a TaK >K€ NpOLeAypbl M KPUTEPHUH OLICHWBAHHUS WHAMKATOPOB JOCTHXKEHUS
KOMIIETEHIIMI Ha Pa3IMYHBIX 3Tanax ux (opMHUPOBaHMS B MIPOIIECCE OCBOECHUS 00pa30BaTEIbHOMN
IIPOrpaMMbI IpecTaBiIeHbl B DOH/IE OLIEHOUHBIX CPECTB [ TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH

n HpOMe)KyTO‘-IHOﬁ arTeCTaluy 1o JUCHUIIIINHE.

Mamepuaﬂbt, ucnojibzyemole ons meKyuieco KOHmpoJia ycnesaemocmu




odyuarouwuxca no oucyuniune
Matepuaisl AJ1s OpraHU3aIui TEKYICH aTTeCTAIlMK MPEJACTABICHBI B 1.5 TPOrPaMMBI.

0C-9.9k3ameHn.
IIpuMepHBIii IIEpeYeHb BOIIPOCOB K dK3aMEHY

1. YucnoBble MHOXKECTBA.
2. JelicTBUTENbHBIE YHCTIA.
3. OrpaHuyeHHbIE YHCIOBbIE MHOKECTBA. OKPECTHOCTh TOUKH.
4, Oyukmus. CriocoObl 3a1anus GyHKINH.
5. OCHOBHBIE 2JIEMEHTApHBIE QYHKIINUH.
6. UucnoBble MOCIeI0BATEILHOCTH.
7. [Tpenen nmocien0BaTEIbLHOCTH.
8. BeckoneuHo mMasbie U 6€CKOHEUHO OOJIBIIHE TOCIeA0BaTeNbHOCTH. CBOMCTBA OECKOHEUHO
MaJIbIX
9. ApudmeTrnueckue onepanuy Haja peieaamH.
10.  IlpenenbHbIi epexo] B HEPABEHCTBAX.
11. IIpenesr MOHOTOHHOM YMCIIOBOM ITOCIIEIOBATEIBHOCTH.
12. Yucro e.
13. [TonnmocnenoBarensHoCcTH. Teopema bonbuano—Benepmpacca.
14, [Ipenen Gpynkuuu B Touke (pa3iuyHbIe ONpeEAeeHuUs, MPUMEPbI, HILTIOCTPALIUN ).
15. [lpenen ¢yHkmMM Ha OECKOHEUHOCTH (pa3iMyYHBIC ONPEACICHHS, PHUMEPHI,
WJUTFOCTPALIHH ).
16. beckoneuno mainbie u O6eckoHewHO Oosbmue QyHkmmuu. CBOHCTBA OSCKOHEYHO MAJbIX.
Teopema o cBsi3u npeaena GyHKIUN U OECKOHEYHO Maslol (QyHKIIMH.
17. OcCHOBHBIE TEOPEMBI O TIpeienax QyHKIUH.
18. [TepBbIii 3aMeyaTEIBHBINA MPEIEI.
19. BTropoii 3aMeuaTenbHbli Ipeaen.
20. CpaBHeHUe 0ECKOHEYHO MaJIbIX (DYHKITHIA.
21. DKBHUBAJICHTHBIE OECKOHEYHO MaJjible (DYHKITUH.
22. HenpepbIBHOCTD PyHKIMM B TOUKE (IPUMEPHI, UILTIOCTPALIUH).
23. OpnnocroponHue npenensl. Touku paspbiBa GyHkiuu. Mx knaccuduxanms.
24.  HenpepbIBHOCTb (DyHKIIMM Ha MHOKecTBe. CBOICTBa HEMPEPHIBHBIX (DYHKIIUH.
25. Omnpenenenue npou3BOAHOMN HYHKITUHU OJTHOM IEWCTBUTENBHOM MepeMeHHON. Du3ndeckuii
CMBICJI TIPOU3BOJHOM.
26.  JluddepeHuupyeMocTb byHKINN. B3aumocBss3p HENPEPBIBHOCTH "
T hepeHIIMPYEMOCTH.
217. [TpaBuna quddepeHunpoBaHus.
28.  BpluncneHne NpOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHIA.
29.  JluddepenuupoBanue cioxHbIX GyHKIUH. [Ipon3BonHas oOpaTHBIX QyHKIMHA.
30.  JuddepenmupoBaHne napaMeTpHUECKH M HESBHO 33JaHHBIX (DYHKIINH.
31.  Juddepenuan u ero npuMeHeHHeE.
32. [TpousBoaHbie U AU PepeHInaTbl BEICIIUX MOPSIKOB.
33.  KacarenbHas npsamas. ['eomeTpudeckuii CMbICT MPOU3BOIHON U TudepeHImaia.
34. OcHoBHbIe TeOpeMbl AU HEPEHIINaTEHOTO HCYUCIECHUS.
35.  MHorouieH u Gopmyna Teinopa.
36.  IlpaBwmio JlomuTans.
I[IpumepHbIe NpaKTHYECKHE 32[1aHUA K IK3aMeHY
73x _ 5—2x

im———

1. Haiiti *~0 arcsindx

2. Haiiti npousBoanbie 1-T0 1 2-T0 nopsiika OT GyHKIMH, 3aJaHHONW MapaMeTpUIeCKH



x =3arccos tx =3arccos t Yy =2Vl-— tly =2Vl —t?
3. Haiiti acuMITOTHI ¥ TOCTPOUTH rpaduK GyHKITUN

y:(x2+1)/—~..."4x2—3.

0C-10. Ik3amen
IIpuMepHBIii IEpeYeHb BOIIPOCOB K dK3aMEHY

1. HccnenoBanne (yHKIMA C TOMOLIbIO MPOU3BOJHBIX (MOHOTOHHOCTb, HPHU3HAKU
MOHOTOHHOCTH).

2. HccnenoBanne (GyHKUMH C  IOMOIIBIO IPOU3BOAHBIX  (IKCTPEMYMbl  (DYHKIIMH,
HE00X0/IMMOE YCIIOBUE SKCTPEMYMA U IOCTATOYHOE YCIOBUE SKCTPEMYMA).

3. JlocTaTouHble yCI0BUS SKCTPEMyMa B TEPMUHAX IPOU3BOAHBIX BBICIINX MOPSIKOB.

4. HccnenoBanne (GyHKIMNA C TOMOLIBIO MPOW3BOAHBIX (BBITYKIOCTh (YHKIMH, TOUYKU
nepern6a). [Lnan mocrpoenus rpadpuka GyHKIHUH.

o. ACUMITOTHI.

6. HauOonbIiee 1 HauMeHblee 3Ha4eHUs GYHKLUU HAa OTPE3KE.

7 [TepBooOpazHas GyHKLKSA U HEONPEIEICHHBIH UHTErpaJl.

8. CBoiicTBa mepBOOOPA3HBIX M HEOIIPEICICHHBIX HHTETPAJIOB.

9. Tabnuira UHTETpaJIoB.

10. OcHOBHBIE METO/Ibl UHTETPUPOBAHUS (HETIOCPEICTBEHHOE, METO/] 3aMEHBI [IEPEMEHHON ).
11.  OcHoBHbIE METO/bl HHTEIPUPOBAHUS (MHTETPUPOBAHHE IO YACTAM).

12. HuTerpupoBanue NpocTeUInX MpaBUIIbHBIX pallMOHANbHBIX (QyHKUIMHA. OOlee npaBuio
UHTETPUPOBAHUS PallMOHATIBHBIX (DYHKIIMH.

13. WHTerpupoBanue TPUTOHOMETPUUYECKIX (YHKIIHH.

14.  HHrerpupoBaHHEe HEKOTOPBIX BHJIOB UPPALIMOHAIBLHOCTEH.

15. Onpenenennbiii uuTerpan (uarerpain Pumana). Ero reomerpuueckuii cMbIcCI.

16.  OcHoBHbIE CBOICTBA ONPENIEIIEHHOT0 HHTETpaja.

17. Knaccel uHTErpHpyeMbIX QYHKIIHM.

18.  OmpenenenHblit MHTErpall Kak (QYHKIUS BEPXHETo Npejena. Beranciaenue onpeaeneHHoro
unTerpana. ®opmyna Hetotona—JleliOHua.

19.  HHrerpupoBaHHEe METOJIOM IMIOJICTAHOBKH, METOJIOM HHTETPUPOBAHUS 110 YACTSM.

20.  VHTerpupoBaHHE YETHBIX M HEUETHHIX (DYHKIIMHA B CHMMETPUYHBIX Tpeerax.

21. HecoOcTtBennsie unterpainsl (1 u 2 pona).

22. ['eomeTprueckue NpuIoKEHUs ONPeIeICHHOrO HHTETpaa.

23.  Ilnomanp KpUBOJIMHENWHON TpanelyH, IIIONa b KPUBOJIMHEHHOTO CEKTOPA.

24, JnmuHa nyTH MII0CKON KPUBOM.

25.  Bpluncnenue oobeMa Tell 0 U3BECTHBIM IUIONIAIIM NapajulebHbIX cedeHuil. O0beM Tena
BpAIICHHUS.

26.  Ilmomanb MOBEPXHOCTH Teja BPAILICHHUS.

27. [TpunokeHus onpeeieHHOro UHTerpasia B pU3uKe.

IIpumepHble NpakTHYECKHUE 3a1aHUS K IK3aMeHy

1.HaiiTu HeonpeaeneHHbIE HHTETPAIIb:
(x+x) dx 4"
= — ———dx
1) (x+Dnx :2) “sin (3-47+2)
xdx
1+X

O ey W

2. Haiitn unrerpan
OC-11. Ik3amen



OCHOBHBIE TIOHATHS TEOPUU OOBIKHOBEHHBIX AuddhepeHinanbubix ypaBHeHUH(OAY).
3anaun, npuBoasAnIe K 1udGepeHNaTEHBIM YPAaBHCHHSIM.

O/J1Y nepBoro nopsijaka - ¢ pa3aeisitoIUMHUCS TEPEMEHHBIMU.

OJ1Y nepBoro nopsijika — OIHOPOJIHEIE.

O/1Y nepBoro nopsijka — JuHeHbIe, bepHyiu.

. JuddepeHnmanbabie  ypaBHEHUS BBICIIMX TOPSAKOB, JOMYCKAIONINE MOHIKEHUE
nopsiaka. [Ipumepst.

1. Jluneiinas nezaBucuMocTh pemenuid Y. CpoiictBa pemenuit Y. dyHnameHTanbHbie
cucteMbl pemeHuid. Onpeaenurens BpoHckoro u ero cpoiictBa. Teopema o CTpyKType 00IIero
peIIeHUs OTHOPOAHBIX TUHEHHBIX TU((HEepeHINMATBHBIX YPABHEHUH BBICIIETO MOPSIIKA.

8. OpnHopoHOE IMHEHHOE YpaBHEHUE BTOPOIO MOPSAKA C MOCTOSIHHBIMU KOd(hpulneHTamMu.
OpHoponHOE JNHMHEHHOE ypaBHEHHE N-TO MOpsSAKa C MOCTOSHHBIMH Kod(duuueHtamu. Bun
obuiero pemienus. [Ipumepsi.

oakrwdE

9. HeomHopoaHoe nuHEHOE ypaBHEHUE N-0T0 MOPSIIKA C MOCTOSTHHBIMH K03 punmenramu.
Teopema o Buze ob1Iero pemeHus. Bua yacTHBIX pelieHui B psijie CIeHalbHbIX CITy4aeB.

10. YwucnoBblie psiibl.

11. CBolicTBa YMCIIOBBIX PAJIOB.

12. Heo0OxonuMplii mpu3HaKk CX0JUMOCTH.

13. 3HaKkonocTosHHbIE psAbl. OOUINIl MPU3HAK CXOUMOCTHU MOJOKUTEIBHBIX PSIIOB.

14. IIpu3Haku cpaBHEHUS.

15. Psanel ¢ HeoTpunarensubiMu wieHamu. [Ipusnak JlanamoGepa.

16. Psnpl ¢ HeoTpuaTenbHBIMU YieHaMU. PagukanbHbii ipusHak Koy,

17. Psnel ¢ HeoTpunaTensHpIMU WwieHaMu. MHTerpansHblil npusnak Korm.

18. 3HaKoIepeMEeHHbBIC U 3HaKoUepenyromuecs psabl. [IpusHak JleliOamIa.

19.  AOGCOIIOTHO U YCIOBHO CXOJSAIIUECS YUCIOBBIE psiibl. CBOMCTBA aOCOMIOTHO CXOASIIIUXCS
YHCIIOBBIX PSJIOB.

20. OyHKIMOHANBHBIE TOCHeqoBaTenbHOCTH U psiabl. Cymma (yHKIHMOHAIBHOTO psiaa
O6acTh CXOAMMOCTH.

21. PaBHOMepHas cxoauMocTh GyHKIMOHAIBHBIX psaoB. [Ipu3nak Beliepmrpacca.

22. CBoiicTBa paBHOMEPHO CXOAAIIMXCS (PYHKITMOHATBHBIX PS/IOB.

23. Crenennsle psnbl. Teopema AGens.

24.  Panuyc ¥ MHTEPBAJ CXOJUMOCTH CTETIEHHOTO Psizia.

25. CBoiicTBa CTENEHHBIX PSAAOB.

26. ®opmyna u psag Teinopa. Teopemsl o cxonuMocTu psiaa Teinopa.

217. Pa3noxeHre 0CHOBHBIX 3NIeMEHTapHbIX QYHKIUHI B pa1 MakiopeHa.

28. HekoTopsie nmpuiiokeHns CTENEHHbIX PSAIOB.

29. Tpuronomerpuueckue psiabl. OproroHanbHbIe cucTeMbl GyHKIUI. Tpuronomerpuaeckast

CUCTEMAa KaK OPTOrOHaJbHasl CUCTEMA B MIPOCTPAHCTBE (PYHKIINM, HHTETPUPYEMBIX C KBaJPATOM.
PasnosxeHne o opToroHanbHOM cucteMe (QyHKITHIA.

30. Pan ®ypbe pyHkuuu BeniecTBeHHON nepeMeHHoM Ha otpeske [-[; [1]. EquHcTBEHHOCTH
pasyiokeHus: GYHKIIMU B TPUTOHOMETpUYECKUU psij. [locTaTouHble YCIOBUS CXOAMMOCTH psijia
®ypse k cBoei pyHkmu (Teopema upuxie).

31. Pasnoxenue B psaasl Dypbe GyHkuuid, 3ananubix Ha (-1,1).

32. Psanpl @ypbe 4eTHBIX U HEUETHBIX (PYHKIIHH.

33.  PasznoxxeHue GyHKIMH B psifl IO CHHYCaM U B psiji IO KocuHycaM Ha otpeske [0; [].
34.  Pan ®ypbe Ha IPOU3BOIBHOM OTpE3KE.

35. Wnterpan Oypre.
[IpuMepHbIe NPaKTHYECKHE 32IaHUA K IK3aMEHY

1. UccnenoBath Ha CXOAUMOCTD PSJT



= n 2n+1
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2. Paznoxuth GyHkIuto B psaa Teinopa mo crerneHsm X
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Kputepuu oneHuBaHus 3HAHUH HA IK3aMeHe
DK3aMCHAIIMOHHBIA OWJIET COACP)KUT JIBa TEOPETHYECKHX BOMpoca M 3amady (Kakabld
orieHuBaeTcs Ha 20 6ayioB), Ha 4 Oayia OIIEHUBAETCS KPATKHI OTBET Ha JTOTIOJTHUTEIHHBINA BOIIPOC
HE BXOIMIIMH B OujeT (BOIPOC HMMEET OJHO3HAYHBIA OTBET, BBIPAXKAGMBIH OIHUM-IBYMS
CJIOBAMH).
3a OTBET Ha KaXK/IbIH U3 TEOPETHUECKUX BOPOCOB
Ot 0 10 5 0a/I7I0B CTABUTCS, €CJIN:
OTBeT Ha BOMPOC MPAKTHUUYECKU OTCYTCTBYET. M310XKEHBI OTJENbHBIC 3HAHUS M3 Pa3HBIX TEM,
MPUBEJICHB HEKOTOPHIE HETOYHBIC OINPEICICHHUS WM MPUMEPHI, HE OTHOCSIIHUECS K BOIPOCY
ounera.
Ot 6 10 10 6a/110B CTABUTCA, €CJIN:
JlaHbl HEKOTOpBIE OOIIIHE CBEACHUS IO TEOPETUUECKOMY BOIIPOCY, HO B HUX OTCYTCTBYET SICHOCTH,
CTYJIGHT BJAJCET HEKOTOPOM TEPMHUHOJIOTHEH, HO 3aTPyAHSICTCS MPOMUILIIOCTPUPOBATH
W3JIaraeMble CBEJICHUS Ha IIPUMEPaXx.
Ot 11 10 15 0a/1710B CTAaBUTCH, €CJIN:
[IpakTH4ecky MOTHOCTHIO OTBETHUJI IO CYIIECTBY BOIIPOCA, HO MO TEOPETUYECKOMY BOMPOCY HE
MpUBEN JI0KA3aTEIbCTB, JIMOO TMOJTHOCTBIO PACKpPbUT BOIPOC Ha NPHUMEpPAX, HO HE CyMel
MIPEACTaBUTH BOIIPOC B 00OOIIEHHON TEOPETUIECKOM hopMme.
OT1 16 10 20 6a/1;10B CTABUTCH, €CJIN:
JlaH TONHBIN, pa3BEepPHYTHI OTBET Ha IOCTABJICHHBIM TeopeTHyeckuil Bompoc. MoryT ObITh
JOTMyIIEHbI 1-2 Helo4ueTa Wi HETOYHOCTH, UCIIPABICHHBIE CAMOCTOATENILHO B TIPOIIECCE OTBETA.
[TpuBenens! gokazaTenbcTBa. OTBET MMEET YETKYIO CTPYKTYPY, M3JIOKEHHE MOCIEeI0BATENBHO,
peyb TpaMoTHa.
3a peleHue 3a1a4u
Ot 0 10 5 0a/17I0B CTABUTCS, €CJIN:
Pemenne 3amaun OTCYTCTBYET, HO BO3MOXKHO JIEMOHCTPUPYETCS BIAJCHHE OTAEIbHBIMU
TEPMUHAMHU, UCIIOIH30BAHHBIMU B YCIIOBHH.
Ot 6 10 10 6a110B CTABUTCS, €CJIN:
3ajaua He pelieHa, HO €CTh HEKOTOPBIE TTOIXO0/IbI K PeIIeHHI0. B mporiecce pereHus 10mycKarTes
OIIMOKHU, KOTOPBIE CTYACHT HE MOKET UCIPABUTH C IIOMOIIBIO MPEMO1aBaATENS.
Ot 11 10 15 6a/1710B CTAaBUTCS, €CJIN:
[IpakTH4ecKy MOTHOCTBIO PELIWT 33/1a4y (BO3MOKHO IMOCJIE HECKOIBKUX HABOMSIIUX BOIPOCOB
MIPETNo1aBaTeis, TU00 MOCIIe UCTIPABIICHHUS.
Ot 16 10 20 6a/1,10B CTABUTCS, €CJIN:
3ajauya TOJHOCTBIO peElIeHa (BO3MOXHBI HEOOJBIINE BBIYUCIUTEIBHBIC OIMMOKH, KOTOpPHIC
CTYJEHT KOPPEKTUPYET CAMOCTOSATEIHHO TIOCTIE YKa3aHUs Ha HUX MPEINOJIaBaTeNIeM).
B koHIIe n3ydeHus AUCIUILTAHBI TOBOATCS HTOTH PabOTHI CTYJCHTOB Ha JICKITMOHHBIX U
MPAKTUYECKUX 3aHATUSAX yTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0asIOB B TEUEHUE CEMECTpA.

Kpurepun oneHuBanus 3HAHUH 00y4al0IIMXCS 110 JMCIUIIHHE
Dopmuposanue 6a1TbHO-PEUMUH2080U OYEeHKU pabombl 00yUAIOWUXCS



ITocertenne Pabora Ha
ITocemenune DK3aMeH,
. MPAKTUYECKUX | MPAKTUYCCKUX
JIEKIAHA . 3a4er
3aHATUH 3aHATUAX
Pasz0asutoBka o 9x 1=9 15x 1=15 212 Gaion DK3aMeH
1,2 BUJIaM paboT OasoB 0a/IoB 64 6ama
cemecTp | CymmapHbIid 24 Ganna 236 GannoB 300 6amnoB
9 GayuI0B max
Makc. 0aynI max max max
Pasz0astoBka o 12 x 1=12 20x 1=20 279 Gawia 64 Gara
3 BUJAaM paboT 6ayu10B 0aJoB
cemecTp | CymmapHbIi 12 6ammoB 32 6autoB 336 6amnoB 400 6aimoB
Makc. 0ayn1 max max max max
Kpumepuu oyenusanus pabomst obyuarowezocs no umoeam 1,2,3 cemecmpos
Ouenka bauasi (3 3E)
«OTJINYHOY 271-300
«XOPOIIO» 211-270
«yJI0BJIETBOPUTEIILHOY 151-210
«HeyoBIeTBOpUTENbHO» | 150U MeHee
Ouenka bauawb (4 3E)
«OTJINYHOY 361-400
«XOPOMIO» 281-360
«YAOBIIETBOPUTEIHHO)» 201-280
«HEYJOBJIETBOPUTEIBHO 200 u meHee
6. MeTtoauyeckue ykazaHus AJsl 00y4alOIIUXCS 110 OCBOEHUIO THCIUIIHHBI

YcneniHoe u3ydeHue Kypca TpedyeT oT 00yqarouxcs MOCeeHNs JIEKINH, aKTUBHON paboThI Ha
MPAKTUYECKHUX 3aHATHUSAX, BHIITOJIHEHUS BCeX YUEOHBIX 3a/laHui IperoaaBaress, O3HaKOMJICHUS C
OCHOBHOM U JIOIIOJHUTEIBHOM JINTEPATYPON.

3anuch JeKHMH — OfHa M3 (OpM aKTUBHOM CaMOCTOSTENbHOM pPaboThl oOOydaroluxcs,
TpeOyrolasi HaBBIKOB U YMEHHSI KPaTKO, CXeMaTHYHO, ITOCIIEI0BATEIbHO U JIOTHYHO (PUKCUPOBATh
OCHOBHBI€ TI0JIO’KEHUS, BBIBOJIbI, 00001IeHNs, (POPMYIUPOBKHU. B KOHIlEe IeKMK npernoaaBareab
ocTaBisgeT Bpems (5 MHHYT) JUld TOro, 4yToObl OOyyaromuecss UMeNd BO3MOXKHOCTh 3aJaThb
YTOYHSIONIME BOIPOCHI IO H3yd4aeMOMy Marepuany. M3-3a HEIOCTaTOYHOIO KOJMYECTBA
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YJAeTCs OCBETUTh B TOJHOM O0BeMe, MO3TOMY
IpenojaBaresb, 10 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIIPOCH! BHIHOCUT Ha CAMOCTOSITENIbHYIO
paboTy CTYJEHTOB, PEKOMEH ysl TY MJIM UHYIO IuTepaTypy. Kpome aToro, is j1ydiiero OCBOeHuUs
MaTepuaia W CHUCTeMAaTH3allMM 3HAHWW MO AMCLUUIUIMHE, HEOOXOJUMO IMOCTOSHHO pa3dupaTh
MaTepuaibl JIEKIMA 10 KOHCHEKTaM M y4deOHbIM mocobusM. B ciydae HeoOxomumocTu
oOpamarbes K IpenojaBaTelto 3a KOHCYIbTallueH.

IMoaroroBka Kk NpaKTHYECKUM 3aHATHSIM.

IIpu moAroToBKe K NPaKTUUECKUM 3aHATUSAM CTYACHT AOJDKEH U3YUUTh TEOPETUUYECKUI MaTepHall
Mo TeMe 3aHATHS (MCIOJIb30BAaTh KOHCHIEKT JEKUUH, M3YyYUTh OCHOBHYIO JIMUTEpaTypy,
O3HAKOMUTBCSI C JIOTIOJIHUTENBHOW JTUTEpaTypoil, Mpu HEOOXOAMMOCTH JONOJIHUTH KOHCIIEKT,
Jienas B HEM COOTBETCTBYIOIIME 3alIMCH U3 JINTEPATYPHBIX HCTOUYHUKOB). B ciyuae 3aTpyaHeHuid,
BO3HHUKAIOIIMX MPH OCBOCHMM TEOPETHUECKOT0 MaTepuala, CTYIEHTY clieayeT oOpariarbes 3a
KOHCYJIbTallMel K mpenojasarento. Mas Ha KOHCynabTalMio, HEOOXOIUMO XOpOIIO MPOJyMaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT Pa3bsICHEHMS.



B Hauane npakTruecKkoro 3aHsATUS MPENo1aBaTesib 3HAKOMUT CTYICHTOB C TEMOM, OTJlaliaeT riaH
MIPOBEJICHUS 3aHATHUSA, BBIAACT 3a/1aHus. B TeueHne oTBeIeHHOro BpEMEHU Ha BBITIOJIHEHHE PaOOThI
CTYJEHT MOXET 00paTUTHLCS K MPETNOoJaBaTelI0 3a KOHCYIbTAIIMEH UITH pa3bsiCHEHUsIMU. B KoHIIE
3aHATHS IPOBOAUTCS MTPUEM BBITIOJHEHHBIX 33JaHUi, COOECeI0BaHUE CO CTYICHTOM.
Pe3ynbTaThl BBIIONHEHUS MPAKTUYCCKUX 3JaHUM OIICHUBAIOTCS B 0alutax, B COOTBETCTBHH C
0aJUTbHO-PEUTHHTOBOM CUCTEMOM YHUBEPCUTETA.

Is1aHbI IPAKTHYECKUX 3AHATHH

1 CEMECTP

3anstue 1. [lnan. [Ipeaen ynciaoBoii mociaea0BaTeIbHOCTH. beckoHeUHO OObITNE U OECKOHEYHO
Majble IIOCJIE[O0BaTENbHOCTU. PellleHne 3agady C HUCIHOJIb30BAaHUEM ONPECNICHUs Ipezena
YHCIOBOM MOCIIE10BATEIBHOCTH.

3ansitue 2. [nan. [Ipenen ¢pyHKumu B TOUKe U Ha GeckoHeuHOCTU. beckoHeuHbIi npenen
¢yHKumu. PemeHrie 3aa4 Ha HaXOXXAeHYeE TIPEZEIOB, PACKPBITHE HeOolpeJe/IeHHOCTEeM o0
/ o 1 o/o. TexHHUKA pacKpbITHS HeolpeJe/leéHHOCTeH.

3anstue 3. [lnan. Pemenue 3amay Ha HAXOXKACHHUE MPEIEIOB, PACKPBITHE HEOIPEACIICHHOCTEN
0/0. TexHuKa pacKpbITHS HEONPEICAEHHOCTEH.

3anatue 4. Ilnan. IlepBblid 3aMedarenbHBIA Tpenes. DKBUBAJICHTHbIE OECKOHEYHO MallbIe.
Tabnuua >KBUBANIEHTHOCTH, CIEICTBHSI IEPBOI'O 3aMEYATEJILHOTO Npesiena. 3aMeHa 0eCKOHEYHO
MaJIbIX 9KBUBAJICHTHBIMU [TPU BBIUMCIIEHUU NPEENIOB. TeXHHUKA PACKPHITHS HEONIPEAEIEHHOCTEN.
3amMeHa NepeMeHHbIX NPH HaX0XKJICHUH PEesoB (yHKIHMA.

3ansatue 5. Ilnan. Bropoii 3ameuatenbHblil npenen. Tabinia SKBUBAJIEHTHOCTH, CJEICTBUSA
BTOPOI'O 3aMeyaTesIbHOIo Ipezesna

3anstue 6. Onpenenenre HenpepbIBHOCTH (yHKIMU. HenpepbIBHOCTD (DYHKIIMU HA TPOMEKYTKE.
HenpepbIBHOCTH 351eMeHTapHbIX QyHKIUI. OTHOCTOPOHHUE TpeAesbl PyHKIUN B TOUke. ToUKu
paspeiBa pynkunu. Knaccuduxamus Touek paspoiBa.

3ansarue 7. KonrponbHas pabora.

3anstue 8. [lnan [IponsBoanast pyHkIMH, ee TeoOMEeTpUUecKuil U Ppusndeckuit cMpicibl. Tabnuna
OpOM3BOJHBIX. TexHMKa HaxXOXXACHUsS TaOMUYHBIX MPOU3BOAHBIX. I[Ipon3BojIHAs CyMMBI,
IIPOU3BENICHUS, YaCTHOTO.

3anarue 9. Ilnan. IlpomsBoaHas cinoxHOM M oOpaTHON (yHKIMHA. TeXHUKAa HaXOXKICHUS
MIPOU3BOJIHBIX.

3anarue 10. Ilnan. Jlorapupmuueckoe auddepeHurpoBanue. YpaBHEHHsS KacaTeabHOH U
HOpMAJIH. Huddepenuman  Qynkuuu. I'eomerpuueckuii  cMmbicn  auddepeHnnana.
WNuBapuantHocts (opmbl mepBoro aud¢epennuana. lcernons3oBanue nuddepeHnmana B
NPUOIMKEHHBIX BBIUMCICHUSIX.

3anstue 11. IInan. IIpousBoausie u auddepeHnnansl BHICIIUX NOPsAKOB. HemHBaprHaHTHOCTh
dbopmbl muddepennmanoB nopsaka Beime nepBoro. Ddopmyna JlelOuuma. IlpousBoaHbIe
byHKUMH, 3a7aHHBIX MapaMmeTpudeckd. [luddepeHnrpoBanne HESBHO 3aJaHHBIX (YHKLIUH.

3ansatue 12. [Inan. [IpaBuiio JlonuTans packpeITHs HEONpeAEIeHHOCTEN. TeXHUKAa HaXOKACHUS
IIPEJIENIOB ¢ UCNOIb30BaHUEM NpaBuia Jlonurans.

3anstue 13. KonTponsHas pabora.

3anarue 14. ITnan. AcuMnToThl KpHBBIX. CXeMaTHMYECKOE MOCTPOEHUE TpapHUKOB Ha OCHOBE
ACUMITOT.

3ansarue 15. Ilnan. ®opmyna Teitnopa ¢ ocratouHsiM uneHoM B ¢opme Jlarpanxka u Ileano.
[MpencraBnenne QyHkimid e*, Sinx, cosX, (1+x)*, In(1+x) mo ¢hopmyne Teitnopa. [Tpunoxerws
dopmynsl Teitnopa.



2 CEMECTP

3ansatue 1. Ilman. YcioBust Bo3pactanmst W yObiBaHus (ynkiuii. HeoOxomumoe yciioBue
sKcTpeMyMa. JlocTarouHble yCioBUs SKCTpEMyMa B TEPMUHAX MEPBOI POU3BOIHOM.

3anstue 2. [nan. JloctaTouHble IPU3HAKA MAaKCUMyMa U MUHUMYMa B TE€pPMHUHaX IIPOU3BOIHBIX
BBICHIMX MOPSIIKOB. BBIMyKI0CTh M BOrHYTOCTh (yHKIMU. Touku neperuda.

3anstue 3. [lman. Cxema uccnenoBanusi GpyHkuuii. IIpoBeaeHue ucciaenoBanus (QyHKIUN U
MOCTPOCHHE TPaA(UKOB.

3anstue 4. [Inan. OtpickaHue HAMOOIBIIETO U HAUMEHBIIIETO 3HAYCHUM (DYHKIIMH, HEMTPEPHIBHON
He orpe3ke. OTbIcKaHWe HAUOOJIBIIET0 U HAUMEHBIIETO 3HAUCHUH (PYHKIUI, HEPEepHIBHOW Ha
OTKPBITOM ITPOMEXKYTKE.

3ansatue 5. Ilnan. PemeHne TEKCTOBBIX 3aad Ha HAXOXKACHUE HAUOOJBIIETO M HAUMEHBIIETO
3HayeHu# QyHkuuu. [locrtpoeHre MaTeMaTHUeCKUX MOJienel 3aay.

3ansatue 6. [lman. IlepBooOpasnas. HeompeneneHHslii uHTErpan u ero cBoiicra. Tabmmua
OCHOBHBIX (hOpMyI.

3ansarue 7. [lnan. [IpocTeiime npueMbl HHTETPUPOBAHUS: BHECEHHUE MO/ 3HAK U depeHana.
TexHHKa HHTErpUPOBAHUS.

3ansatue 8. Ilman. 3ameHa NepeMEHHBIX B HeoIlpeesleHHOM uHTerpaie. VHTerpupoBaHue
anreOpandecKrX MPPaNUOHATIBLHOCTEH: MPOCTEHUIINE MppalroHaTIbHOCTH. VHTerpupoBanue mo
YaCTSM.

3anstue 9. [lnan. UaTerprpoBanue qpoOHO-palMOHAIBHEIX GyHKIUH. MHTErprpoBaHue qpoodeit
[EpBOTr0, BTOPOTrO U TPEThEro TUIA. AJTOPUTM MHTEIPUPOBAHUSA JPOOHO-pallMOHATBHBIX
¢ynkuuii. MeTo HeonpeneneHHbIX KO3 (UIIEHTOB.

3anarue 10. Ilman. VHTerpupoBaHMe TPUIOHOMETPUYECKMX BbIpakeHUU. VHTerpupoBaHue
IIPOCTEUIINX TPUTOHOMETPUYECKHUX BBIPA)KCHUM. Y HUBEPCAJIbHAS 3AMEHA IIEPEMEHHBIX.

3anstue 11. Ilman. HMHTerpupoBaHue anreOpandeckux HPPALUOHATIBHOCTEH: HHTErpasbl

f R(x,+ax® + bx + ¢)dx
BUIA

muddepeHIMaTbHBI OMHOM

3anstue 12. [lnan. Onpenenennslii uaterpain. @opmyna Hetotona-Jleitouuna. MaTerpuposanue
II0 4acTsM M 3aMEHA IIEPEMEHHOM B OIpEAeIEeHHOM HHTerpaie. [IpuiokeHust onpeneneHHoro
MHTETrpaja K BEIYMCIICHUIO MJIOLIaIel MI0CKUX (PUTYp B J€KapTOBBIX KOOPAWHATAX.

3anstue 13. [Inan. IlpunoxkeHus onpeneneHHOro MHTErpajja K BHIYMCISHUIO MO MI0CKUX
¢buryp B moJsipHBIX KOOpAMHATAX; B Cllyyae, €ClIi KpuBas 3aJjaHa napaMerpudecku. [IpunosxeHus
OTIpeIeIEHHOr0 UHTErpaia K BBIYMCIEHUIO K BbIYMCIEeHUI0 00beMoB Te. [lonsTie kyoupyemoro
Tesa. Beruucnenne oobeMa Tena 1Mo M3BECTHBIM IUIOIIASAM HONEPEeYHbIX cedeHni. Beruucnenue
o0bema Tesna BpalleHusl.

3ansatue 14. Ilnan. OmnpeneneHue W BBIYMCIEHUE UIMHBI AYTM INIagkod kpuBoil. llonsarne
cupsimiisieMoi kpuBol. J{uddepennman n1auHbl AYyTU KpUBOi, 3aJaHHON apaMeTpuuecku. J{muHa
JyTY KPUBOM, 3a1aHHOM SIBHO B IEKapTOBBIX KOOpAMHATaxX. J[IMHa 1yru KpUBOH, 3aJaHHOMU SIBHO
B MOJISIPHBIX KoopanHaTax. [Tnomans moBepXHOCTH Tell BpallleHusl.

3ansarue 15. [lnan.  HecoOcTBeHHbIE MHTETpajbl MEPBOro poja (MHTErpaibl ¢ OECKOHEUHBIMU
npenenamu). HecoOcTBeHHbIE HHTErpaibl BTOPOro pojaa (MHTErpajgbl OT HEOTPaHMYEHHBIX
¢bynkuuit). ['eomerpuueckuii cMbpICI HECOOCTBEHHBIX HHTErPAJIOB IEPBOIO M BTOPOTO poJa.
Cxopsuuecss u pacxoasiiuecss HecoOcTBeHHble uHTerpaibl. O6obmenHas Gopmyna HeroTona-
JleiiOHuIA.

, TPUTOHOMCTPUUYCCKHUE IIOACTAHOBKH, ITOJACTAHOBKH 9171JIepa;

3 CEMECTP

3ansartue 1. [lnan. OcHOBHbIE TOHATHS TEOPHH OOBIKHOBEHHBIX U (EpeHIINATbHBIX YpaBHEHHH.
3anauu, npuBosLIe K 1udepeHaTIbHbIM YPAaBHEHHSIM.



3ansarue 2. [Inan. O6bIkHOBEHHBIE MU depeHIaTbHbIe YpaBHEHUS IIEPBOTo Mopsiaka. Pemenne
YPaBHEHHUH C pa3AesAOUIMMUCS IEPEMEHHBIMHU, OJHOPOIHBIE IIEPBOTO MOPSAIKA.

3ansarue 3. [lnan. O6bIkHOBEHHBIE MU depeHaTbHbIe YPaBHEHUS IIEPBOTO Mopsiaka. Pemenne
JIMHEMHBIX YpaBHEHUH MEPBOro NopsiaKa, ypaBHeHu bepHysu.

3anatue 4. Ilman. OObIkHOBeHHbIE AM(QepeHInaNbHbIE YpPaBHEHUS BBICIIUX IOPSIKOB.
Juddepenumanbable ypaBHEHHsI BHICIIUX HOPSAKOB, TOMYCKAIOIINE IOHM)KEHUE MTOPSAIKA.
3ansTtue 5. PeuieHue oQHOPOJIHBIX JIMHEWHBIX YPaBHEHUI BBICIIMX MOPSJIKOB C MOCTOSHHBIMU
ko3 urmeHTamu.

3ansatue 6. Ilnan. PemieHne HEOQHOPOIHBIX JIMHEMHBIX YpPaBHEHHMM BBICIIMX IOPSIKOB C
MOCTOSTHHBIMH KO3 UITIEHTaMH.

3ansartue 7. Pemenue cucrem nudepeHnaabHbIX ypaBHEHUH.

3anstue 8. KonrposbHas padora.

3amstue 9. [lnan. YwucnoBeie psapl. CXOAMMOCT U cymMMma psga. HeoOxomumoe yciioBue
cxogumocty psza. Ilpocreiimue onepanuu ¢ paaaMiA: YMHOKEHUE HA YUCIIO, CIIOKEHUE. Psanapl ¢
MOJIO’KUTEIBHBIMU YJIeHaMH. TeopeMbl CpaBHEHUS.

3anarue 10. Ilnan. Ilpusnaku cxomumoctu [['Anambepa u Komm. MHTerpanbHbiil mpusHaK
CXOJUMOCTH psijia.

3angarue 11. [lnan. 3Hakouepenyromuecs paasl. 3HaKONEpPEMEHHbIE Psiibl. AOCOIIOTHO U YCIIOBHO
cxomsmuecs psabl. Teopema o abcontoTHOW cxomaumocTtu psna. Ilpusnak Jleitonuna. Onenka
ocratka psnga. OOoOmenue npusHakoB cxogumoctu [['Anambepa m Komum Ha ciyuait
3HAKONEPEMEHHBIX PSJIOB.

3anstue 12. [nan. OyHKUMOHAIBHBIE PSJbl, 00JACTh CXOAUMOCTH. PaBHOMEpHAas CXOAUMOCTb.
ITpusnak Beiepmrpacca. Teopempl 0 HEIPEPBIBHOCTH CYMMBI, O IIOYJIEHHOM UHTEIPUPOBAHUU U
nowieHHOM auddepeHupoBaHiy GyHKIMOHAIBHOTO psja.

3anstue 13. [Inan. Crenennsie psaasl. Teopemsl AGensi. Kpyr cxogumMocT, UHTEPBAI U PainycC
CXOOUMOCTH ISl PAJIOB C JCUCTBUTEINBHBIMM WICHaMH. TeopemMa O paBHOMEPHOM
CXOJMMOCTH CTETIEHHOT'O pAJa.

3ansarue 14. [Inan. Paznoxenue ¢pynkumii B psaa Teltnopa. JloctaTounble ycaoBUs pa3IoKUMOCTH
¢yukuu B psan Telinopa. Pa3noxeHue 1o cTeneHsM X HEKOTOPBIX 3JIEMEHTapHbIX (QyHKIUH.
3ansarue 15. [Tnan. Paznoxxenue pyHkumii no crenensM X. Onepanuu Hajl CTETIEHHBIMU PsIaMU.
WuTerpupoBanue u nuddepeHmpoBaHne CTENEHHbBIX PsI0B.

3anartue 16. [lnan. IlpumMeHeHue CTENEHHBIX PSAAOB K HPUOIMIKEHHBIM BBIUYMCICHUSM.
Boruncnenue npezenos, pelieHre ypaBHEHHUM, HaX0X/1€HUE HHTETPAJIOB C TIOMOIIbIO CTETIEHHBIX
PAIOB.

3anstue 17. KonTponsHas pabora.

3ansarue 18. Ilnan. Tpuronomerpuueckas cucrema pyHkuuid. Tpuronomerpudeckuii psg Oypre
bynkmii 3anannbix Ha (-1,0]) u (-1,1). Teopema upuxie.

3anstue 19. [lnan. Pasnoxenue B psiapl Oypbe YeTHBIX U HeueTHBIX (yHkimid Ha (-[1,[1) u (-1,1).
3ansarue 20. [Tnan. Pa3znoxeHue B paj 1o CUHycaMm, B psiji IO KocuHycaM (GYHKLNHN, 3aJaHHbIX Ha
(0, 7)) m (0,1). Tpuronomerpudeckuii psig Pypre GyHKIUH 3aJaHHBIX HA (4,6).

7. Ilepeyenb OCHOBHOI M 1ONIOJTHUTEJIBLHOM YueOHOH uTepaTypbl, UHTepHeT-
pecypcoB, HeOOXOAUMBIX /11 OCBOCHUS AU CIUIIIMHBI
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1. Kynpsisues JI. J[. Kparkuii kypc marematnueckoro ananuza. T.1. [uddepenunansnoe n
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Ommarour, 2015, - 444 c. - ISBN  978-5-9221-1585-8. — URL:
https://znanium.com/catalog/document?id=293958&showcollections=1
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2. Kynpssues JI. JI. Kpatkuifi kypc MaTemaruyeckoro anaimsza : yueOHuk. T. 2.
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Ilepeuenp  pecypcoB  MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOW  cetu  «lMHTepHeT»,
HEOOXOIUMBIX JJIl OCBOEHUS AUCLUIUIMHBI (MOIYJIs)

Humepnem-pecypcol
Mup MatemaTtuueckux ypaBHeHuil. http://eqworld.ipmnet.ru/ru/library.htm
Softline. http://exponenta.ru/
[TonynsipHble Aekuu o Matematuke. http://ilib.mccme.ru/plm
[[IxonbpHUKAM, CTy/IeHTaM, actiupanTaM. http://phds.ru/
[Tpuknannas marematuka. http://primat.org
YuebHo-MeTOANYECKas TUTEpaTypa Ijs cTyneHToB. http://studfiles.ru/
Caiit uznatenbctBa «Benery YJII'TY. http://venec.ulstu.ru/lib/
MI'TY T'A. http://vm.mstuca.ru/posobia/posobia.htm
Enunoe okHO octyna k oOpa3oBaTenbHBIM pecypcaM. http://window.edu.ru/
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