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1. Mecro nucunmiunabl B cTpykrype OOII

Z[I/ICI_[I/IHJ'II/IHa ((HpaKTI/IKyM I10 MaT€MaTHU4YC€CKOMY aHAJIU3Yy» OTHOCHUTCA K 00s13aTeIbHON YacTH.

Ne MecTo TUCHHUILUIMHBI B Y4eOHOM CTaHIapTHBI TEKCT /1J1s ABTOMATHYECKOT0
Bapu nJ1aHe o0pa3oBaTeIbLHOM 3anoJiHeHus1 B KoOHcTpykTope PII/{
aHTa NMPOrpamMMbl
1 broxk 1. [ducturmmunbl (Moxynm) | JucruniauHa b1.0.33, «[IpakTuKym o
OO0s13aTeNnbHAs YacTh MaTeMaTHIECKOMY aHAIIU3Y», OTHOCHUTCS K
obs3arenpHOor wactm OOIIl HampaBiieHHs TTOATOTOBKH
01.05.01 ®ynnameHTanbHbIE MATEMATHKA U MEXaHHUKA

2. Ilnanupyemble pe3yJibTaThl 00y4eHUsl N0 JUCHUIIUHE, COOTHECEHHbIE ¢ JIAHMPYEeMbIMH
pe3yJbTaTaMM 0CBOeHHsI 00Pa30BaTeJIbHOM MPOrpaMMbl (KOMIIETEHUUSIMH H

HHIUKATOPAMH JTOCTHKEHHSI KOMITETEHI[HIA)

HJIaHI/IpyeMLIe pe3yJabTaThbl oﬁyqe}mﬂ no JMCHMUIIJIMHE

2]
(MoayJ110), B COOTBETCTBHH ¢ HHANKATOPOM JI0CTHKEHHSA = o
]
®opmupyemble KOMMETEeHIHH 2 g =
)
KoOMIeTeHIMH | MHaumkaTop 10cTHXKEHUsI = S I
*
(xo11, coziepKaHne KOMIIeTEeHI[UH Pe3yiabTaThl 00yyeHHs E 2 &
KOMIIETEHIHHN) (xom, coneprkanue 0 JUCIHHUIIINHE* * E e
WHIUKATOPA)
OIllK-1 OIIK-1.1. 3naer OCHOBBI | 3Haem aNTOPUTMBI UCCIIEIOBAHUS 3ayem
c 6 (byHIIaMeHTaJIbHBIX (byHKLHIT IPY TOCTPOCHHUH
nocooen
usnko-MatemarHyeckux | [PAGHKOB M PH BBMHCTCHIH
HAX00Umby, OCHOBHBIX XapaKTEePHUCTUK
JTUCITUTUIAH U IPYTHX
Gopmyauposams u TeOMETPUUYECKUX QUTYD U
pewams CCTCCTBCHHBIX HAYK. (bu3MYECKUX BEIIUYMH, UCTIOIb3YS
axmyansivie u (byHIaMEHTAIbHBIE METOIBI U
MPHEMbl MATEMAaTUYECKOT0 aHaTN3a.
3HauUMble
p OIIK-1.2. Ymeer Ymeem mpoBOIUTE TOKA3aTENHCTBA 3auem
npoo.emol .
(ﬁ ()p . (bOpMyJII/IpOBaTL, MAaTCMAaTUYCCKUX YTBCPIKICHHUU HaA
HOAMEHMANbHOL
Y AHATH3MPOBATH 1 permary | OCHOBE OTBITA AHATIOTHUHBIX
Mamemamuxy u JIOKA3aTeNbCTB U3 Kypca
npodeccuoHanbHbIe
MexXaumuxu MaTEeMaTHYECKOTO aHAIN3A.
3a/1a49¥ ¢ MPUMCHCHHEM
(yH1aMeHTaJIbHBIX
3HAHUN MaTEMaTHKH,
(bU3MKU U Ipyrux
€CTECTBCHHBIX HAYK
OIIK-1.3. Umeet Braoeem pa3nuyHbIMH METOJAMU U 3auem

NMPAKTHYECKHUI ONBIT
IOCTAaHOBKH U PELICHUS
AKTyaJIbHBIX 3a7a4
MAaTeMaTUKU U MEXAHHUKH.

croco0amul BEIYMCIICHUS TIPEIETIOB,
MetoaaMu auddepeHnnanbHOro u
WHTETPAIHHOTO HCUHCIICHHS,
METOAAMU Pa3IokKeHUs (PYHKIIMU B
CTETIeHHBIE PsBI U psiabl Dyphe.
Ymeem pemate MaTemaTuueckue
3a/1auu ¥ IPOOIeMbI Ha OCHOBE
MOJIyYeHHBIX 3HAaHUH U3




MaTeMaTHYECKOTO aHAIIn3a pU
BBIYMCJICHUH JTHHBI KPUBBIX,
IJIOIIAIU TUIOCKUX (puryp, 00beMOB
Y MacChl Tell, TUIOIIA U
MOBEPXHOCTEH, KOOPAMHAT LIEHTPA
Mmacc.

3. CTpyKTypa H cojep:KaHHe JUCHUILTHHBI «MaTeMaTHYeCKUil aHAIU3»

3.1. Tpya1oeMKOCTh TUCHUIJIMHBI

oyHas opma
o0y4eHust
OO6miast TPy10eMKOCTh 43ET
YacoB 110 yueOHOMY ILUIAHY 144
B TOM 4HcCJIe
ay/IMTOPHbIE 3aHATUS (KOHTAKTHAS 130
padora):
- 3aHATHA JIEKIMOHHOI0 THIIA 0
- 3aHATHA CEMUHAPCKOIO THUIIA 128
- TeKyluii KoHTpoJb (KCP) 2
caMoCTosITe/IbHAsA padoTa 14
IIpomexyTouHast aTTeCTANMA — 324eT 0

3.2.Conep:xanue TUCUHIIMHBI

HaumeHoBaHHe H KPaTKOe COAepKaAHHE PA3/IeT0B H TEM
AMCHHUIINHBI,

¢opma npomekyTOUHOM aTTECTALUM 0 AUCHHUILINHE

Bcero

(uacer) KOHTaKTHasi pabora
(paGora BO
B3aHUMOJEHCTBHH C
npenojgaBartesiemM), 4acbl

N3 HUX

Bcero
KOHTAKT
HBIX
4acoB

JlabopaTopHbie

3angaTus
MIeKIIMOHHOI0 THUIIA

3angaTus
CEMHHAPCKOT0 THIIA

CPC

1. BBegenue

1.IlpeameT MaTeMaTU4YECKOTO aHAIM3A.

Odepk HUCTOPUM Pa3BUTUSL MaTEMaTUYECKOTO
MartemaTruecKkas CHMBOJIMKA, 0003HAYCHUS

aHaJik3a.

2. BemecTBeHHBIE YHCIA

UucnoBas mpsmast.

'UrcIoBbIC MHOXKECTBA: IIPOMEXKYTKH, HHTCPBAIIBI, TYYH.
OKpPECTHOCTH TOYKH.

OTpaHquHHBIe u HeOFpaHI/IquHHC
IMHO>KECTBA.

CymeCTBOBaHHC TOYHBIX FpaHeI\/’I OFpaHI/I‘{eHHBIX YHUCJIOBBIX
IMHOKECTB.

MHOXECTBA, TI'pPaHH

3. 3 YUnciioBble NOC/IEI0BATEILHOCTH:
OmnpeneneHne YUCI0BOM MOCIEN0BATENBHOCTH. CXOAMMOCTD U

22 20 20

npeaci YHCIIOBOM




[ocaen0BaTenbHOCTU. [IpuMepsl.

CBOHCTBa MPEEIOB M YHCIOBBIX

MOCJIENOBATENBHOCTEMN.

Teopema 0 €IMHCTBEHHOCTH MpeieNa, TeopemMa 00
OTPaHMYIEHHOCTH CXOASAIICHCS

[OCIIEI0BATENILHOCTH, IIPEAETBHBIN NIEPEX0]] B HEPaBEHCTBAX,
apu(pMeTHIECKUE NEHCTBHS CO CXOAAINMHUCS
MOCIIe10BATENbHOCTAMU.

beckoHeyHO Masible U OOJBIINE MOCIIEI0BATEIBHOCTH, CBSI3b
Mexay HUMHU. CBOWCTBA OECKOHEYHO MaJIbIX
[ocIe10BaTeNbHOCTEH.

[Ipenen MOHOTOHHOM MOCIEOBATENBHOCTH.

Yucno e. [IpuHIUN BIOXKEHHBIX OTPE3KOB.
[Tonmociie10BaTEIHLHOCTH.

Teopema bonbrano-Beiiepmrpacca.

[IpenenbHBIE TOUKHA YUCIOBOTO MHOXKECTBA. BepxHuil u
HIDKHUH TIPEJeITbl TOCIEeJ0BAaTEIbHOCTH.

Kpurepuii Ko cymectBoBanus npeaena.

[TonHOTa YKCIIOBOM MPSAMOL.

4. Ilpenen pyHkuum.

DyHKIUU JIEACTBUTEIILHOTO IIEPEMEHHOTO. Oomnacry|
ompeneneHus, MHOXecTBO 3HaueHud. CrocoObl 3amaHus
¢bynkuid. ['paduk pyHKIMM.

Omnpenenenue npenena GpyHKIuH B Touke o [eitae u Komm.
Teopema  SKBUBaJEHTHOCTH  ompenencHui.  JlokanbHas
OTPaHWYCHHOCTD (DYHKITHH, UMEIONIEH Tpeielt.

CBoiicTBa mpeenoB (QyHKIIHIA.

[Mpexmen cyneprio3nmy.

beckoHeuHO Mainble (YYHKIMU B UX CPABHEHUE.
Bameuarenpubie npeneist lim sin X, Hm (1+x) . PackpbiTue
HEOIIPECIIEHHOCTEH.

OO0OIIeHHEe TMOHATHSL TpeneNia: OJHOCTOPOHHHE MpeJiebl,
O0eckOHEYHO OoJbiTHe (YHKIIUH, ITPE/CIIbl Ha OCCKOHESUYHOCTH.
Kpurepuit Komm cymecTBoBaHHMS KOHEYHOTO IIpeAena
byHKIMN B TOYKE U HA
0ECKOHEUHOCTH.

11

10

10

S. HenpepbiBHbIe PYHKUMH:

CBoiicTBa HETIPEPBIBHBIX (PYHKIIHI.

UlokanbHast yCTOWYMBOCTh 3HAKa.

Paznuanst onpesiesieHNsl HENPEPHIBHOCTH (DYHKIIMH B TOUKE.
ApudmeTrryeckre NeicTBHS HaJl HENMPEPHIBHBIMU (QYHKIHSIMHU.
HenpepbIBHOCTH CyNIEPIIO3UIIHH.

Krnaccudukauus Touek pa3pbiBa GpyHKLIUH.

HenpepbIBHOCTh QYHKIMK HAa MHOKECTBE. HenpephIBHOCTH
hiieMeHTapHbIX QyHKuuil. Teopema o MPOMeKYTOUHBIX
BHAYCHUSAX.

Teopema Beitepmrpacca 00 orpaHHYeHHOCTH HETIPEPHIBHOM
(DYHKIIMM Ha OTpe3Ke U JOCTH)KCHUH TOYHBIX IPaHEH.

'Y crioBUst HETIPEPBIBHOCTH MOHOTOHHOM (DYHKIIMH Ha OTpE3Ke.
Teopema 0 HENPEPHIBHOCTH 0OpaTHON (QYHKINH.

11

10

10

6. IlponzBoanas GyHKOMUM:

3agaun, IPUBOIAIINE K HOHITHIO TPOM3BOAHON (QPYHKIIHH.
CpenHsis 1 MTHOBEHHAS! CKOPOCTh M3MEHEHHS ITpoIiecca.
IMpowusBonHas u guddepernnan GpyHKINN B TOUKE.
JTuddepeHnnpyeMocTh QYHKITHH.

"eoMeTpHUIECKUI CMBICT MPOU3BOTHON U T depeHnmana.
KacaTenpHas k rpaduky GyHKINHU B TOUKE.

CBoiicTBa MPOU3BOIHBIX U TU(PEepeHIIHATOB (QYHKITHHA.

HpOI/ISBO,HHaSI Cynepno3niumn u

11

10

10
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oOpatHo# ¢pyHKIMU. Tabnuma NpOU3BOTHBIX.
TuddepeHIMpyeMoCTh dJIEMEHTAPHBIX (YHKITHH.
DyHKIMY 1 KPUBBIE Ha IUIOCKOCTH, 33/IaHHBIE
mapaMeTpUIecKH.

[uddepernnpoBanne GyHKINH, 3aJaHHBIX TApaMETPHUCCKH.
'YpaBHEHH KacaTeJIbHOM U HOpMaJIU K INIOCKOW KPUBOH,
3aZlaHHOM MMapaMeTPUUECKHU.

MuBapuaHTHOCTH (hOPMBI ITepBOTO AU PepeHuaa.
[Mpunoxxenns muddepeHimana K MpUOIMKEHHBIM
BBEIYMCIICHUSIM 3HAYCHUH (DyHKIUH.

[MpousBoxaHble U nUddepeHIranbl BEICIINX HOPSIKOB.
dopmyna Jleiibuuna.

HeunnBapranTHOCTH (hopMBbI 1UddepeHInanoB BEICIIEro
mopsLAKa.

7. OcHOBHBIE TeopeMbl 0 Ju(pdepeHIUPYEMBbIX PYHKIHUAX|
M UX NPHI0KCHHA:

UloxanpHbI SKcTpeMyM ¢yHKInU. Teopema @epma o
HEOOXOANMOM YCIOBUH JOKAJIFHOTO SKCTPEMyMa.

Teopemsbl Poms, Jlarpanxka u Ko o cpennem. @opmyiibl
KOHEUHBIX TPUPAILEHHH.

Dopmyna Teiinopa. PaznuyHbie peacTaBlIeHNUs] OCTATOYHOTO
teHa hopmyiel Teitnopa. @opmyina Teitmopa st HEKOTOPBIX
PIIEMEHTAPHBIX (DYHKLUH.

ITpaBuio JlonuTains pacKpbITUs HEONPEAEICHHOCTEH.

'Y croBue MOHOTOHHOCTH (pyHKIMH. JloCcTaTOUHBIE YCIOBHS

11 0 10 10
ITOKAJIEHOTO AKCTPEMyMa.
HamnpasieHus BBITyKJIOCTH, BOTHYTOCTH (DYHKIMH. TOUYKH
meperuda. JlocratouHoe ycioBue
mepernba. AcumntoTsl GyHKIIHA. O0mmas cxema
MCCIIeJOBAaHMS M IOCTPOCHHMS TPa(hUKOB
(GyHKIAN.
HaxosxaeHune rio0aisHOro 3KcTpeMyMa (pyHKIIHH.
[TpubuKEHHBIC METOIbI HAX0XK/ICHHS KOPHEH YpaBHCHHIA.
Meton neneHust oTpe3ka
[oTI0JIaM, METOJ] XOPJI, METOJI KacaTelIbHOH, OlleHKa
[TOTPENTHOCTH.
IIpoMeskyTOYHasl aTTeCcTAUSA - 32a4eT
B T.4. TeKyLii KOHTPOJIb 1 1
MUTOI'O B 1-M cemecTpe: 72 64 65 7
HaumeHoBaHUe U KpaTKoe cofep:KaHUe Pa3eoB U TeM Bcero
I CIUTITHHBI, = g KOHTaKT
} E = g [HBIX
(hopma mpoMeKYTOUHON aTTeCTALUHU MO JUCHUTIIHHE Beero o g £ [4acoB
(4acobl) - E - é ?
=S | =Ex 8
EE | E=2| &
=2 | ES| € O
2% |88 = 3
= o Q
1. Heonpeae/jieHHbI HHTErpaJ:
[MepBooOpa3sHas u HeonpeaeneHHbIH nHTerpait. OCHOBHbIE
CBOICTBA MHTETpaa.
TaGymua uHTErpaoB.
MeTon 3aMeHbI IEPEMEHHON B HEONIPEAECICHHOM UHTETrpae.
MuTerpupoBanue 1o 4acTsM. PanuonanbHbie 1 1poOHO-
[parmoHanbHbIe QYHKIUHU. Pa3noxenne mpaBUIbHON ApoOHO-
[PALIMOHAIIBHOM (DYHKLIMK B CYMMY HPOCTEHIINX Ipo0eid. 8 0 8 8

MHTerprpoBaHme NpoCcTeHmmx 1pooeit.

MeTon HeonpeneneHHBIX KO3 () PUIHEHTOB.

ParmoHanu3anus moUHTErPaIbHON (QYHKITUH.
MHTErpupOoBaHye BbIPAXKEHUH,

[PAlMOHAJIBHO 3aBUCSIIUX OT TPUTOHOMETPHUYECKHUX (BYHKITHH.
IMoncranoBku Oiinepa. HMHTterpupoBanue

i depennmansHoro  6unoma.  Teopema YeObluesa.




2. OnpenesieHHbI UHTErpaj: 3a1a4u O MIOWATN
moarpaduka GpyHKIHH, 0 padoTe IepeMeHHON CHIIBI, 0 Macce
HEOZHOPOAHOTO cTepkHs. VIHTerpanbpHble cyMMbl Pumana.
Omnpene’eHHBI HHTETPAL.

MHTETprpyeMOCTh M OTPAaHNYEHHOCTh (DYHKINH.

Cymmel [lapOy 1 ux cBoiicTBa. Kputepuii HHTErpupyeMOCTH.
Komnebanne pyHKINT HA

oTpeske.

Ompenernenie paBHOMEPHOH HENPEPBIBHOCTH (DYHKIIWH.
Teopema Kanropa.

Kiaccel nHTErpUpyeMbIX QyHKIHUH.

CBoliCTBa ONpE/ICIEHHOTO UHTETPala U HMHTETPUPYEMBIX
¢dynkimid. Teopema o cpeHeM.

MuTerpan kak GyHKIH BepxHero npeaena. CBoHCTBa
MHTETpaja ¢ HEPEMEHHBIM BEpXHUM TpenenoM. Popmymna
Herorona-JIeiiOuunma.

Meton 3aMeHbI IEPEMEHHOM 1 HHTETPHPOBAHKE 10 YaCTSIM B
OIIpeieIcHHOM MHTEpBaJIe.

3. Ilpusio:keHus: onpeieIeHHOr0 MHTerpaJja:

IMonATne KpUBOW Ha MIOCKOCTU U B IPOCTPAHCTBE.
ITapameTpuzanus KpUBOML.

(OKBUBAJICHTHOCTbH MapamMeTpU3alni.

["mankue ¥ KyCOYHO-TJIaK1e KPUBBIE.

OmnpenesneHye JUIMHBL IYTH U CIPAMIIIEMON KPUBOA.
Bpruncnenue JIMHBL AYyTH KPUBOU B

[Pa3IMYHBIX KOOPIUHATAX.

uddepernnan gyru KpuBoii.

OmnpeneneHne mWIOIan MWIOcKoi purypsl. Kpurepwii
KBagpupyemocTu obnactu. KBanpupyemMocTs 061acTa co
cpsAMIIIEMON TpaHULeH. BrranciieHne miomanu miocKux
¢duryp.

O0wem Tena. Kputepuii kyoupyemoctu teia. Beruucnenue
oObeMa Tela ¢ MU3BECTHBIMU CEYEHHUSIMHU, U Tella BPalleHUs..
[T:rommams MOBEPXHOCTH BPAIICHUS.

[TpunoxeHus K 3aJauaM MEXaHUKH: Macca, CTAaTHIeCKue
MOMEHTBI, KOOPIMHATHI IIEHTPa MacC, MOMEHTHI HHEPIUH
(MaTepuanpHOM KpuBo# 1 mnacTiHbl). Teopema ['ynpauHa.

4. @YHKIIMY MHOTHX NepeMeHHbIX U npeebl.
IApudmerndeckoe EBximmoBo mpoctpancTBo R . CsizHOE
MHOkecTBO B R . I[llapoBast 1 kyOnuueckast OKpECTHOCTH TOUKH.
OTKpHITEIC U 3aMKHYTBIE MHOKecTBa B R . 11
".ITocnemoBarenpHOCTh B R. CXOAMMOCTE U TIpeen
rocienoBaTesbHOCTH. [IoKOOpIMHATHAS CXOAUMOCTb.
Kputepwuii Ko cxoaumocTu mocieaoBaTenbHOCTH B R .
OrpaHn4eHHBIE U HEOTpaHHYEHHbIE MHOXecTBa B R Teopema
bosbiano-Beliepurpacca.

Kommaxtel. Kputepuii KOMIakTHOCTH.

DYHKITMI MHOTHX TIEPEMEHHBIX.

"paduk QyHKIIUN IBYX IEPEMEHHBIX.

JIMHMY ¥ TOBEPXHOCTHU YPOBHSI.

KparHsle n moBTopHbIe npeness! pyHkun. CBoiicTBa
mpenenos. Kpurepuii Komu.

S. HenpepbIBHBbIEe (P)yHKIIMH MHOTHX NepeMEeHHBIX
PaznnuHbIe OTpeiesieHNs] HeNPEPhIBHOCTH (DYHKIIUH B TOUKE.
HenpepbIBHOCTS 110

COBOKYITHOCTH TTEPEMEHHBIX U TI0 OTAEIBHBIM TIEPEMEHHBIM.
CBoiicTBa HENPEPHIBHBIX (QYHKIHH.

Teopema 0 MPOMEKYTOYHBIX 3HAUEHISIX HEMPEPBIBHOM
(DYHKIIMHM Ha CBSI3HOM MHOYKECTBE.

CBoiicTBa (PyHKIINH, HEIPEPHIBHON HAa KOMIIAKTE: TeOpeMa
BeiiepmTpacca 00 orpaHH4eHHOCTH
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M CyLIECTBOBAaHHUH INIOOAIBHBIX 3KCTPEMYMOB, TEOpeMa
IKanTopa 0 paBHOMEPHOW HENTPEPBHIBHOCTH.

6. JudpepenuupoBanne GyHKIUM MHOTHX NIePEMEHHbIX:
HactHble mponsBoaHbe. [uddepeHnnpyeMocTs GYHKIHNA B
rouke. [Iuddepernnan pynknuu. JJoctatounoe ycioBue
ImrddepeHIIpyeMOoCTH.

UTnaeapuzanus GyHakuuit [IpuOiarmKeHAbIE BEIYUCICHHS
(yHKIHN ¢ moMoInkio auddepeHinana.

IAGCOITIOTHAS. U OTHOCHTEIIbHAS TIOTPEIIHOCTD.

[ depennmpoBanme cioxHoi GyHKIMN. VIHBApHaHTHOCTH
(opmsl iepBoro auddepeHnuana.

[MpakTHyeckue ciIeaCcTBUSI MHBAPHAHTHOCTH.

KacarenpHast INIOCKOCTh U HOPMaJIb K HOBEPXHOCTH.
"eomeTprUeCcKUl CMBICI 9 0 8 8 1
imuddepernnana.

HYacTHBIE TPOM3BOHBIC BHICIIUX MOPSAAKOB. PaBeHCTBO
CMEIITaHHBIX TIPOU3BOJHBIX.

[npdepernnana BeICIINX NOPAAKOB. HemHBapnaHTHOCTH
(bopmel BeIcImx auddepennuanos. IHBapuaHTHOCTH MPU
A PUHHOM 3aMeHe ITepeMeHHBIX.

Dopmyna Teiinopa. OlieHKa OCTATOYHOTO WieHa U
MpUOIMKEHHOE BEIYUCICHUE QYHKIMN

c momoripio Gopmyiisl Teitnopa. opmyina Jlarpanxka
KOHEYHBIX IIPUPALCHUI.

7. HesiBHO-3a1aHHbIe QyHKIMU:

HesiBHO-3amaHHBIe (PYHKIMHM M CHCTEMa HESBHBIX (DYHKITHH,
OTHOM u MHOTHX
MEpEMEHHBIX. TeopeMa O CYIIeCTBOBAaHHUH, €IMHCTBEHHOCTH 1
imuddepernupyemMoctu. SIkobuaH cuCTeMbl () yHKITHH. 9 0 8 8 1
BrraucIiieHue CTapInx MPON3BOTHBIX HESIBHBIX (DYHKITHH.
'YpaBHEHUs KacaTeNFHOW M HOpMalX K Tpaduky (QYHKIUH,
3aJJaHHOM HESBHO.

8. IKcTpeMymBbI (DyHKIMIT MHOTHX TTepeMeHHbIX

Heo6xoanmoe YCIIOBHE JIOKAJIBHOTO 9KCTpEMyMa.

CrarmoHapHbie TOYKH. JloctaTouHble

YCITOBHUS DKCTPEMYMA.

Y citoBHBIH SKCTpeMyM (DYHKITHH. 9 0 8 8 1

Meton MHOXUTENEH Jlarpanxka.
[moGampHBIE  SKCTpeMyMBI  (QYyHKIMA  (Oe3ycIOBHBIE ¥
[YCIIOBHEIE).

IMpoMeKYTOYHAS aTTeCTALMS - 3a4eT

B T.4. TeKyImii KOHTPOJIb 1 1
IMToro Bo 2-M. ceMecTpe 72 0 64 65 7
MTOI'O BCEI'O: 144 0 128 130 14

Texkymuil KOHTPOJIb YCIIEBAEMOCTU pPEANM3YETCsd B PAMKax TIPYIIIOBBIX WM WHAWBUIAYAIbHBIX
KOHCYJIbTALII

4. YyeOHO-MeTOAMUYECKOe 00eciedyeHre CAaMOCTOSITeIbHOI paboThl 00y4arOLIUXCH
CamocrosiTenbHasi paboTa oOydyarolUXcsl OCYIIECTBISIETCS B BHAE pabOThl ¢ PEKOMEHJOBaHHOMN
00s13aTeIbHON M JIOTIOJIHUTEIBHON JIMTEPATYypOil, MOArOTOBKE K 3aueTy. KOHTpOJbHBIE BONPOCH U
3aJlaHus Ul TIPOBEACHMS TEKYLErO KOHTPOJS M MPOMEXYTOUYHOM aTTeCTallud 10 UTOraM OCBOEHUS
JTMCLUUIUIMHBI IPUBEJICHBI B 1. 5.2.

5. @OoHA OIEHOYHBLIX CPeICTB /Jisi MPOMEXKYTOYHOWH AaTTeCcTAllMM MO JUCIHUIIHHE,
BKJIFOYAIOIIHAH:

5.1. Onucanue MKaJ OEHUBAHUS Pe3YJbTATOB 00yUEHHUS 10 JUCUMUIIJIMHE
7



YpoBenn

Ixana oueHuBaHusi chOPMHPOBAHHOCTH KOMIIETEHIUH

chopmup
OBaHHOCT 11oxo HEY/J0BJIETBO | YIOBJIETBOPH 0tI€HDL X0pOIIo
" X0po1Io OTJIMYHO
PUTEJLHO TeJbHO TPEBOCXOHO
KOMIIETEH
107071 He 3aureno
(MHaUKAT
opa
JOCTHKEH 3aYTCHO
us
KOMIIETEH
i)
OTtcytcTBHE YpoBeHb
3HAHHH VpoBeHs 3HaHUU B VpoBers
TCOPCTHHCCKO YpoBeHb MuHuManpHO | 3HaHWU B obneme, 3HaHUH B
TO MaTepUalld. | syanuii Hike JIOITy CTUMBIH o0beMme, COOTBETCTBYIONL | 6 enme, YpoBeHb
MUHHMAJIBHBl | YPOBEHb COOTBETCTBYIOIL CM IIpOrpaMme COOTBETCT | 3HAHWH B
Hero3moxHOC TIO/IFOTOBKY
3HaHus Tb OLICHHTD X 3HAHMH. eM Mporpamme ’ BYIOILIEM o0beme,
TonHOTY TpeOOBaHHH. JomymeHo MOJATOTOBKH. Homymero MPOrpaMM | MPEBBIIIAOI]
o Wmenu MecTo | MHOTO JomyiieHo HECKOILKO e eM
SHaHMH HECYILIECTBEHH
BOJE/ICTBHE rpyOsie HETpyOBIX HECKOJIbKO Y TOJITOTOBK | MPOTPaMMy
BIX OIIHMOOK
oTKaza OIIMOKH. OIINOKH. HerpyObIxX u, 06e3 MOJATOTOBKH.
oGy9aromeroc omnbox OmHOOK.
s1 OT OTBETa
OtcyrcTBHE IIponemonctpu | Ilponemon | IIpogeMoHcT
MHUHHAMAJIbHBI pOBaHEI Bce CTPUPOBAaH | PUPOBAHBI
X YMEHHH . [IponemMoHCTpU | OCHOBHBIE bl BCE BCE
IIponemoHncTp
HeBosmoskHOC pOBaHBI BCE YMEHUSL. OCHOBHBIE | OCHOBHBIE
HPOBaHbI
Th OLIEHUTH OCHOBHBIE Perienst Bce MEHHSI,pe MEHUS,.
[pu pemennn OCHOBHEIE y Ny y 5
HaJINYKe CTaHIAPTHBIX YMEHHUSL. OCHOBHbBIE IIEHBI BCE Permensl Bce
R MEHUSI.
YMEHUH 3a71a4 He g Pemrensr Bce 3a1a4u . OCHOBHBIE | OCHOBHBIE
EIICHBI
BCJIE/ICTBUE OCHOBHBIE BrINoSIHEHBI BCE | 3a7a4H C 3aJIauH.
HPOACMOHCTP | 1y1oppie B
OTKaza 3aJ1auu C 3a/1aHus, B OT/IETbHBI BIMIOJTHEHBI
Ymenust MpOBAHLI 3a7a9M C ’
00yJaromeroc | ocHoBHEIE 6 HETpyOBIMU IIOJTHOM MH BCE 3a/IaHMs,
HErpyObIMU
sI OT OTBETA YMEHHSL. 124 OIINOKAMH. 00BeEME, HO HECYIIECTB | B IIOJIHOM
OIINOKAMH.
B BrImosTHeHBI BCce | HEKOTOPHBIE C €HHBIM
BIIOJTHEHBI
Nwmenu mecto 3aJlaHus, B HEI0YETaMU. HeJao4YeTaM obneme Oes
rpyGBIe BCe 3aJaHus HosHOM . HE0YeTOB
HO HE B
OLIMOKH. 00BeEME, HO BBITIOJTHEH
MTOJTHOM
HEKOTOpbIE C bl BCE
oOBeMe.
HeZ0YETaMU. 3a7aHKs B
MOJTHOM
o0Beme.
OtcyrcTBHE n IIponemoncTpu IIponemon | Ilpomemonct
M PEIIEHHH
BIIAJCHUS PH P Hmeercs [IpomemoHCTpH | pOBaHBI CTPUPOBAaH | PUPOBaH
CTaH}lapTHl)lX o
MaTepI/IaJ'[OM. MHUHUMAJIbHBI pOBaHbI 6a3OB]>Ie bl HABBIKH TBOp'—[eCKI/lI/l
3a1a4 He .
Heso3moxHOC it Habop 0a30BEIE HAaBBIKU TIPU npu IOAXOM K
MIPOAEMOHCTP
Th OLICHUTH HABBIKOB 1J14 HABBIKU HpI/I pemeHI/m pemeHI/m peLueHmo
HaBbiku HPOBaHbI
HaJIH4Ke 6 peteHus peteHnn CTaHAAPTHBIX HECTaHIap | HeCTaHIapTH
a30BbIE
HABBIKOB CTaHIAPTHBIX | CTaHIAPTHBIX 3a1a4 0e3 THEIX BIX 33J1a4
HABBIKU.
BCJIEJICTBHE 3a/1a4 ¢ 3a/1a4 ¢ OIIMOOK 1 3a1a4 Oe3
Hmenn mecto
OTKa3a 6 HEKOTOPBIMH HEKOTOPBIMH HEJ0UETOB OIIMOOK U
rpyonie
obyuaromieroc Py HeZ0YeTaMu HeZ04YeTaMu HEI0YETOB
OIIHOKH.

A OT OTBETA

IIIkaja OueHKH NPHU MPOMEKYTOYHOM ATTECTALUN




[To pesynpTaTaM NPOMEXKYTOUHOH aTTeCTallUd B BHJAE 3a4eTa MPOCTABIAIOTCS OLIEHKH

«3a4TeHO» (COOTBETCTBYET YPOBHSAM OLIEHKH KOMIIETEHLMH «yIOBJIETBOPUTEIBLHO» U BBILIE)

u «He

3a4TCHO»

«HEYIOBJIECTBOPUTEIBLHOR).

(COOTBETCTBYET YpOBHSIM OLICHKA KOMIETCHIIMH  «ILJIOXO» |

Coomeemcmaue medcoy bariamu u Ka4ecmeeHHoU OYeHKOU

Onenka YpoBeHb MOATOTOBKHU
[IpeBocxonHO Bce komneTeHIuu (4acTu KOMIETEHIIHI ), Ha
(dbopMUpOBaHKE KOTOPBIX HAMPABICHA TUCITUILINHA,
c(hopMuUpPOBaHBI HA YPOBHE HE HUIKE «ITPEBOCXOJTHO»
OTanyHO Bce  xommereHmmm  (4acTd  KOMIETEHIIMH),  Ha

3a4TCHO

dbopMUpOBaHHE KOTOPBIX HAIpaBJICHA JHUCUIUIUIMHA,
c(OpMHUPOBAHBI HAa YPOBHE HE HIKE «OTIIMYHO», TPH
3TOM XOTS OBl OJHAa KOMIETCHIHsS CHOPMHUPOBAHA HA
YPOBHE «OTJIMYHO)

OueHpb X0po1I0

Bce  xommereHnmm ~— (4acTM  KOMIICTEHIMI),  Ha
dbopMUpOBaHHE KOTOPHIX HAIpaBJICHA JTUCIUILIMHA,
c(OpMHPOBAaHBI HAa YPOBHE HE HIKE «OUYEHB XOPOIIOY,
IIPH 3TOM XOTs OBbI OJTHA KOMIIETCHIIHS CPOPMUPOBaHA Ha
YPOBHE «OYEHBb XOPOILIO»

Xopomo

Bce  kommereHnuu  (YacTM =~ KOMIETEHLUH), Ha
dbopMHUpOBaHKE KOTOPBIX HaIpaBjieHa JUCIMIUIMHA,
chopMupOBaHbl HAa YPOBHE HE HHUXKE «XOPOIIO», IMPHU
9TOM XOTsI OBl OJIHa KOMIIETeHIUsI c(HOpMUpOBaHA Ha
YPOBHE «XOpOILIO»

Y 10BIETBOPUTEIBHO

Bce  kommereHuuu ~— (4acTh ~ KOMIETEHLMH), Ha
(dbopMUpOBaHHE KOTOPBIX HallpaBlIeHAa JUCLUIUIMHA,
c(hopMUpOBaHbI Ha YpPOBHE HE HIDKE
«yIIOBJIETBOPUTENIBHO», TPU OSTOM XOTS OBl OJHA
KOMIIETEHIIUS copMupoBaHa Ha YpPOBHE
«yZOBJIETBOPUTEIBHO

HC 3a4TCHO

HeynosnersopurenbHo

XoTst Ob OIHAa KOMIIETEHIIUS C(HOPMUPOBaHA HA YPOBHE
«HEYJOBJICTBOPUTEIHLHO», HU OJHA U3 KOMIIETCHIIUA HE
c(hopMUpOBaHA HA YPOBHE «ILIOXO»

Tlnoxo

Xots Obl OJHa KOMIICTCHI U C(I)OpMHpOBaHa Ha YPOBHC
«I1JIOXO0»




5.2. TunoBblie KOHTPOJIbHBIC 3a1aHUSA UJIH UHBIEC MaTEepHaJIbI, Heo0XoAuMBbIe JJIsl OLIEHKH

pe3yJbTaTOB 00y4eHHUS.

5.2.1. 3agaum Kk 3a4éty mo gucuumInHe «[IpakTHKYM 10 MATEMATHYECKOMY aHAJH3Y»

| cemecTp

1.

P+ +xE-1
1. Haittn mpeen M —————
x>0 In(cos x)

2. Haitru f " 0) ; f' (0)

f(x) :arcsin(e’xz)

OIIK-1

2.

. .1
limsign| sin—
1. Rokazats, uro 1M g % ) He cymectByer.

2
2. Paznoxwuts mo gopmyne Teiinopa pyHKINIO f (X) =xe” g OKPECTHOCTH TOYKH

X =1 10 o((x—l)”)_

OIIK-1

3.

1. I[OKaSaTL, YTO IOCJICA0BATCIIBHOCTh CXOJUTCA

- COsX
5 lim (tgx)
2. Haitrn pepenn | 7

2

OIlIK-1

2 _ 2
L Iirrgln(lJrSXJrX )+2In(1 3X+ X ).
X—> X

2. Haiitn | '+ (0) ; fr (O)

— Xx=0

FO)=12x_1
0  x=0

OIlIK-1

OIlIK-1

10




lim 4/sin x — 3sin x
1. :

o cos? x

2. Haitru | ' 0) ; f' (0)

X
0 0 x=0

oos
xarcsin| cos— |; Xx=#0

f(x) =

41+ x —1—sin x
1. Haiitn npenen |IM In@+ Xx)

1

2. Haiitu Touku pa3pbiBa pyHKIHMH U YCTAHOBUTH UX POJ f (X) =

1429

OIIK-1

o ' " x =a-(sht—t)
1. Haiitr ¥Y'x, Yxx ‘{y — a(cht —1) , II€ A _nocrosnnas

2. UccnenoBath Ha qudQepeHINPYEeMOCTh (PYHKITHIO

xzsinl; x>0
f(x) = X

OIlIK-1

. X2+ 2x°
1. lim| x+,[——— |.
X0 X+1

2. Haiitm f '(X)

_sinx+x ; X=0
f(x)={ x ’

1 : x=0

OIIK-1

. 1—cos(l—cosx)
1. lim n :
x—0 X

OIIK-1

11




2. Haiit acumnrotsl rpaduka GyHKINU

y =Xt +x° Xt = x°

10.

lim 1+ xsin x —+/cos 2x

1. x>0 o X
t i
; (zj
2. Haiitn f'(O)

sin[x“sinﬁ) - Xx#0
f(x)= X
0 : x=0

OIIK-1

11.

1. JIoka3aTh, 4TO IOCIEI0BATEIBHOCTh PACXOAUTCS

B 2n+1 _ (_3)n
n (_2)n +3n+1

lim In xIn(1+ x)

2. Xx—>+0 ﬁ

OIlIK-1

12.

1. Jloka3aThb, 4TO HOCIIE0BATEIBHOCTh PACXOAUTCS

22 3 T (n+1)

1
2. Iim(Zx/;-i- X)Inx
x—>+0

OIlIK-1

13.

1. JlokazaTh, 4TO MOCJIEI0BATCILHOCTh CXOIUTCS

cosl cos(2n-1)
= ..t
1.2 n(n+1)

> lim 3x-In(In )
xore 32x +3-4/In X

OIlIK-1

14.

OIlIK-1

12




VA
cos| = cos X
1. | (2 )

lim————
x>0 sin(sin® x)

2. Haiiru T'(0)

1 1
- x#0
f(x)=9x e -1
0 ; X=0
15. OIIK-1
1. Haiitn acumnroTsl rpaduka GyHKIUHA
y=X++4x?+1
X
2. Paznoxute GyHKINIO f (X) = Y14 no dopmymne Teiinopa B Touke Xo = -1 bi(s)
o((x+1)").
16. OIIK-1
1. ToxazaThk paccxoquMOCTb o kpurepuio Komm
1 1
X, =tgl+tg—+...+tg—
" V2 Jn
2. UccnenoBats Ha quddepeHIIPYEMOCTb.
Haiiru | I+ (O) ; f' (O)
3 >
f(x):{x_+x , Xx=0
sinx-cosx,x <0
17. OIlK-1
2
1. Jlokazatk, uto X, =N C05(7j HeOTpaHMUEHHA, HO He OECKOHEUHO 0OMbIIas.
2. Haiitn | '(0)
sin x
—+X ; Xx#0
f(x)=1 x
1 ; X=0
18. OIIK-1

13




1. oka3zaTh, ucnoisb3ys kputepuid Koy, 4To nociaeroBaTeIbHOCTb PaCXOqUTCA

1 1 1
X =——+ +..+
" 36 33 3n-1
. Inx—x+1
2. ||m—X
x—1 X —X

19.

«/l+ 2Xx

1+tgx
e g

. —-€
1. lim
x—0 tgx

2. Haiitn Toukn pa3pbiBa pyHKIHNH U YCTAHOBUTD UX POJ
1

f(x)= @-x)< ; x#0, x<1
0 ; x=0

OIIK-1

20.

x—0 X

1
2. Haiiti ToukM pa3pbiBa QYHKIHMU U yCTAHOBUTh UX POl f (X) = 2*2H

OIIK-1

21,

1. Haii lim 1 11
- Hantu npegen 10 N "

2. XILTO(” - 2arctg«/§) Jx

OIIK-1

22,

5/n,,2 _1fy2
N “m\/2x +10x +1 \/x +10x+1

x—0 X

2. Haritm f '(0)

OIIK-1

1 1

———— : x=0
f(X)=4x arcsinx

0 ; x=0
Il cemecTp

14




23. OIlIK-1
_sinx —3sin x
1. lim 5
x—Z COS™ X
2
2. Haiitn acumnroTsl rpaduka GyHKIUHR
X
)
X
24, OIlIK-1
1 1m(x2 ~In(chx?))
2. Haittu y)’(;
x(t) =t +3t
y(t) =t-arctgt — In y1+t?
25. OIIK-1
1. Haiitn Y, ecmn: y(t) = (Int)™, x(t) = cos arcctgt
2. Haittn f '(0)
sin x“sinE - x#0
f(x)= X
0 ; Xx=0
26. OIIK-1
1t
1 limx? [4" —4"*1J
2. Haiiru | '(0)
1 iz ; X=0
f(x)=< x-arctgx X
1/3 ; X=0
27. OIlK-1

15




1

) SinX+Ccosx \x
Llim| ————
x>0\ SIN4X + cos4x

2. Haiitn acumnroTsl rpaduka GyHKIun Y =

X—2

28. OIIK-1
HccnenoBath GpyHKIMH HA HEMPEPBIBHOCTD U MTOCTPOHUTH IPadUKH.
—X npu X=<0,
a)y= x? npu 0<x<2, 6)y:8$
X+1 npu xX>2.
29. OIIK-1
HccnenoBath GYHKIMU M IOCTPOUTH MX FPaHKH:
9) x—a Y755y
30. OIlK-1
Haimu unmezpanwi:
3
_ 2
1 jmdx. 2 [x-7%ax
X
31. OIIK-1
Haiimu unmezpanwi:
1 jln(4x2 +1)dx. 5 J(xz +7x +12)0056xdx.
32. OIIK-1
Haiimu unmezpasnut:
J' dx J' 2x3 -1 dx
Yl xir 20 ixse
33. OIIK-1

16




Hanumu unmezpanoi:

dx.

J' 6x2 +11x — 10 I 6x% +9x +6
= (x=2)x+2)? 2 (x+1)x% +2x+3)

34, OIIK-1

Jlana pynxmus 2 = f (X; y)' ITpoBepuTh, yIOBIETBOPSET NN HET 3Ta QYHKIHA
JTaHHOMY YpaBHEHHUIO.

2 0%z _ 9%x

2 ,
z=sin’(y—ax), a y 2

35. OIIK-1

Haiitn HanMeHbIee 1 HanOouIbIIee 3HaUCHNUS (QYHKIMN B 3aMKHYTOH 001acTH.

z=x?—xy+y?2—4x; D: x=0; y=0; 2x+3y—-14=0.

36. OIlIK-1

Jlansr: Gysxuus 2= Z(X’ y)’ Touka A u BexTOp a. Haittn 1) grad z, ()A 2)

MPOU3BOJHYIO B (A 10 HATPAaBJIEHUIO BeKTopa &

:In(3x2+5y2) A(2;3) a=—4i+3j.

6. YueOHO-MeTOAMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUNTUHBI

a) OCHOBHas JUTEpaTypa:

1. WJIBHH B. A., ITO3HSIK 3. I'. OcHoBBI MaTeMaTH4ecKkoro ananuza: yueod.: DUSMATIINUT,
2001
(50 5k3.)

2. KYJPABUEB JIJI. Kpatkuii kypc maremarudeckoro anamsa. Tom 1. 2002. - 400 c. (40
9K3.)

3. Jemunosud B.I1. COopHUK 3a/1a4 ¥ yIIPOXKHEHUH 110 MareMarniaeckoMmy aHanmm3y. M.: Hayka,
1966

http://eqworld.ipmnet.ru/ru/library/mathematics/calculus.htm

0) mporpammMHoe obecnieuenne u MaTepHeT-pecypent http://www.unn.ru/books/resources.htmi
http://new.e-vmk.unn.ru/sites/

7. MaTepuajibHO-TeXHUYECKOE o0ecnevyeHne JUCUUIIMHBI (MOTYJI51)

[ToMemienust mpeAcTaBIsIOT co0OW y4yeOHble ayTUTOPUM JJISi TPOBEICHHS Y4eOHBIX
3aHSATUNA, MPETyCMOTPEHHBIX MPOTpaMMON, OCHAIEHHblE OOOPYIOBAHMEM M TEXHUYECKHUMHU
cpeAcTBaMU 00Y4eHUs: KOMITBIOTEPHBIH Kilacc, MPOEKTOP, IKPaH.

[Tomemienust uisi camMOCTOSITENBHOM pabOThl OO0y4YaIOLIUXCSl OCHAIIEHBl KOMITbIOTEPHOM
TEXHUKOM C BO3MOXHOCTBIO MOJKIIOUEHHs K ceTd "MHTepHer" M obecriedyeHbl JOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPETY
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ITporpamma cocraBiena B coorBercTBuH ¢ TpeboBanusimu OC HHI'Y no cneunansnoctu 01.05.01
dyHIaMeHTAJIbHbIE MATEMATHKA H MEXaHUKA.

[Iporpamma o006peHa Ha 3aceJaHUU METOIMYECKOW KOMUCCHH HHCTUTYTa HH()OPMAITMOHHBIX
TEXHOJIOTUH, MaTEMAaTUKH U MEXaHUKHU
oT 2 utons 2021 roxa, mpotokosa Ne §.

ABTOp K.}.-M.H., nfoueHT Mankua M.U.

3aBenyronuit kadeapoit A.B. Kannuun
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