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|l. AHHOTAUSA

1. Lesb 1 321244 JUCHUTIIMHBI

LensiMu OCBOCHMS MCLMIUIAHBI «J]OTIOJIHUTENBHBIE TJIaBbl MAaTeMaTUYECKOro
aHaNM3a» SBISETCS YIUIyOJICHHOE WM3YYeHHE OCHOBHBIX 0a30BBIX ITOHATHH
MaTeMaTHYECKOro aHanu3a HeoOxoauMbix Juist ocBoeHus OOIl u mociemyromieii
npodecCHOHaNBHON AESTEIEHOCTH.

3agaun:

e (opMHpOBaHUE 3HAHWI O MareMaTHhke, Kak 0coOOM crocoOe MO3HAHUs
MUpa 1 00pa3e MBILUICHHS, OOIHOCTH €€ MOHATUN U NPECTaBICHUIL;

e BhIpaOOTKa yYMEHWH H  HABBIKOB  PCLICHHS  MaTEMaTHYSCKH
(hopMaIM30BaHHBIX 33134,

e (OpMHpOBAaHNE TEOPETUUECKUX 3HAHWH IT0 MATeMaTHYECKOMY aHalIHu3y
(OCHOBHBIE TOHSATHS, OIpPENENICHHUs, TEOpeMbl M (aKThl) HEOOXOAMMBIX JUISA
W3YYEHUsI TIOCICIYIONINX MAaTEMATUIECKHX U CHEeIUATBHBIX JUCIUILIHH, PEIICHHs
9KOHOMHMYECKHX U MIPUKIAJHBIX 337134,

® TIOJlydYeHHE HEOOXOIMMBIX HABBIKOB TEOPETHUECKHX HCCIIEIOBaHUN
pellieHUsT TPAaKTUYECKUX 3ajlad, HEOOXOIUMBIX B Oyaylueil npodeccHoHaIbHOM

JACATCIIBHOCTH.

2. MecTo TUCHUILIMHBI B CTPYKTYPe 06pa3oBaTe/IbHOM IPOrpaMMBbI

JucimmmHa oTtHOcuTCs K - (OPMHPYEMOM Y4aCTHUKaMH 00pa30BaTElIbHBIX
OTHOIIICHHH dYacTi OJoka 1 — K JUCHHUIUIMHAM, YIIIYOJISIONIMM YHHUBEPCAIBHBIC
KOMITETCHIIUY U (POPMUPYFOLIUM MPOPECCHOHATBHBIC KOMITETCHITHH.

JMciMIiiHa MEET JIOTUYECKHE M COJIePKaTeIbHO-METOMYCCKIE B3AaHMOCBSI3H
CO BCEMH MaTEeMAaTUYESCKHMH M €CTECTBEHHOHAYYHBIMH JIUCIUILTHHAME (B YaCTHOCTH,
MAaTEMaTHICCKUM aHAJIN30M) H HEOOXOIMMa TSl U3YYCHHUSI 3TUX AUCLUILIAH.

Ji1s1 OCBOCHUS UCLMIUTAHBI HEOOXOIMMBI YCTOHYHBOE 3HAHKE IIKOJIBHOIO Kypca
MATEMATHK{ U HAIMYNAC YCTOMYMBBIX HABBIKOB PAOOTBI ¢ OOBEKTAMHU AIIEMEHTAPHOM
MAaTEMaTUKH.

Jucuunnuna nzyyaercs Ha 1, 2 kypcax (1 — 4 cemectpsl).
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3. O0béM aucuMIIMHLL: 12 3a4éTHRIX equamIl, 432 akageMUYeCcKUX Jaca,

B TOM YHCJIe:

KOHTAaKTHas ayiMTopHasi padota: 140 gacos,

B TOM 4HCIE: TNpakthyeckue 3aHsarus 140 dacoB, B TOM 4YHCIIE NpaKTHYECKas
noaroroska 10 Jacos;

camocrosiTelbHas pagora: 292 yaca,

B TOM YHCJIe KOHTPOJIb 27 4acoB.

4. Ilnanupyemble pe3yJbTaTbl O00y4YeHHMs] O TUCHMILUIMHE, COOTHECEHHble ¢
JIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHsI 00pa30BaTeJIbHOI MPOrpaMMbI

IInanupyemble pe3ynbTaTbl OCBOSHUS TInanupyemble pe3ynbTaThl 00y4SHUs 110
00pa3oBaTeNnbHOI IIPOrpaMMbl JMCLIUILINHE
(popmupyemble KOMIETESHIINN )
ITK-1 Cnocoben ocymiectBisth Haydno- | [TK-1.1 AxTyanmupyer 0a3oBbIC 3HAHUS
HCCIIEIOBATENBCKYI0 PabOTy Ha OCHOBE | MATEMAaTHYECKHX UM CCTECTBEHHBIX HAyK, OCHOB
MaTEMaTHYECKHX M ECTECTBEHHBIX HayK, | IPOrPaMMHUPOBAHHUS u HH(POPMALOHHO-
OCHOB MPOrPaMMHPOBAHHS M | KOMMYHHKAL[MOHHBIX ~TEXHOJOTHH [UIS  PEIIeHHs
HUH(POPMALOHHBIX TEXHOIOTHIA 3a1a4 Mpo(ecCHOHABHON AESTEIbHOCTH

I1K-1.2 IMpoBomut aHamm3, 0OOCHOBaHHE U BBIOOD
PpeLIeHNs NPUKIIaJHbIX 33134

5. ®opma NpoMe;KyTOUYHOI aTTeCTALMH H ceMeCTP MPOXO0KIeHHUS
3a4€T (2 cemecTp), F3K3aMeH (4 cemecTp).

6. S3bIK MpenogaBaHus: PYCCKUIL.



Il. Conep:xanue AMCUMIVIMHBI, CTPYKTYPHPOBaHHOe IO TeMaM (pa3ienam) ¢
YKa3aHHeM OTBEIeHHOT0 HA HUX KOJIMYECTBA aKaJeMHYECKHX 4YacOoB M BHIOB

Y4eOHBbIX 3aHATHI

KonraktHas padora (dac.)
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Paznen 1.
JlelicTBUTEILHBIE
yucJjaa
HarypanbHble yncna.
[TpuHnun
P y 6| 0| 0| 20 0 4
MaTCMaTH4YCCKOU
WHTYKIHH.
Hepagenctso
Bepnymmu. bunom
HrroToHA.

I'paHu 4yncnoOBBIX
MHOXECTB. TeopeMsl 0
CYIUCCTBOBAHHH 6| 0| o | 2o 0 4
rpaneid. CBoiicTBa
rpanei. [IpuzHaku
TpaHeH.

Pa3nen 2. ®ynkunu
Ionstue QpyHKIMH.
OOm1re cBOHCTBA
¢dyskuuit. O6pa3 u
npooOpa3 MHOKECTBA
IpH 0TOOpaKEHHH.
Knaccudukanus
dyHKITHI
(MHBEKTHBHEIE,
CIOPBEKTUBHBIE,
OMEKTHUBHBIC
OTOOpaKEHHS).




Komnozumus
¢ysakuunii. O6paTHas
(dyHknus. YcinoBust
CYyILIECTBOBAHUSA
0o0OpaTHOM.

Yucnosble QpyHKIHH.
OrpaHu4eHHBIE,
MOHOTOHHBIE,
NIepHOINYECKHE,
YeTHbIC U HEUETHBIE
¢yskuuu. HesiBHOE
3a1aHue QYHKIIHU.
ITapameTpuyeckoe
3a/1aHue (PYHKIUH.

DneMeHTapHbIe
¢ynkiuu. CpoiicTBa
6a3UCHBIX
3JIEMEHTapHBIX
(byHKIHA.
Knaccudukanus
3JIeMEHTapHBIX
(hyHKIHH.

Pasnen 3. Mpenen
YUCJI0BOT
MOCae0BATEILHOCTH.
IIpenen uncnoBoit
MOCJIEI0BATCIILHOCTH.
OCHOBHBIC CBOMCTBA:
CX0auMOCTb U
apudmeTHIecKue
omeparun.
IIpenenpHebIi nEpexon
B HEPABEHCTBAX.
Bbeckoneunrlie
TIpeIeibl.

CX0oauMoCTh
MOHOTOHHOM
OTpaHUYEHHOU
MOCJIEI0BATEILHOCTH.
Yucno “e”.
CymecTtBoBaHue
MOHOTOHHOMU
MOATIOCTIE0-
BaTEJIbHOCTH.
ITpunnun bonsnano —




Beliepmrpacca.
Kpurepuii Kommn.

Paznen 4.
HenpepsiBHOCTD
4YHCIA0BOH pyHKIMH.
IIpenenbHble TOUKU
MHOecTBa. [ToHsTHE
npeznena GpyHKIUU B
Touke. JIokampHas
OTPaHUYEHHOCTh
(hyHKIMHN, HMETOIIeiH
MpeieN B TOUKE.
beckoneuno masnbie
¢bynkoun. O —
cumBoiuka. [lpenen u
apudmMeTHIeCKue
omiepaIum.
IIpenenpHbIN IEpEXO]
B HCPABCHCTBAX.
beckoHneunkle
TIPEIEITBI ¥ TIPEICTIBI
Ha OECKOHEYHOCTH.

1-tim 2-i
3aMeyYaTelIbHbIE

npenensl. pyrue
STAJIOHHBIE NPEAETIBL.

ITonsarue
HETIPEPHIBHOCTH
(yHKOHMH B TOUKE.
HemnpepriBHOCTE 1
apupmMeTHIECKHEe
oTiepanuu.
HempepsiBHOCTB
KOMITO3HLIMH.
OnHOCTOPOHHSA
HETPEPHIBHOCTb.
Kiaccudukanus Touek
paspbiBa.
HemnpepsiBHOCT
3JIEMEHTapHBIX
(byHKIHA.
HemnpepsisHOCT
(yHKITUH, 3aTaHHON
napaMeTPHUYECKH.
ITonsiTHE KpUBOIL.




HenpepsiBHOCTH 1
OTPaHUYEHHOCTbD.
Teopema
Beitepmirpacca.

10

Teopema o
HPOMEKYTOIHBIX
3HAYCHHSAX
HENPEephIBHON
(dyHKIUU.
HemnpepsiBHOCTD 1
MOHOTOHHOCTb.
HenpepsiBHOCT
o0paTHOW (YHKIHWH.

12

10

Paspea S.
JunddepenuuaibHoe
HCYHUCIeHHe
¢yHkumii oqHoM
TepeMeHHOI.
ITonsTue

T depeHInpyeMocTu
(yHKINHU B TOUKE.
OKBUBAJICHTHBIC
OIpeieIeH .
IIpousBonHas.
Juddepennnann.
T'eomeTpuueckuil
CMBICJ IPOU3BOIHOM.
HenpepsiBHOCT
nmudhepeHIIpyeMoit
(hyHKUINH.
OnmHOCTOPOHHSA
muddepeHuupye-
MOCTb.
Juddepennupyemoct
b QYHKIIUH, 337]aHHOU
napaMeTPHUYECKH.
I'mapkue kpuBble.
Huddepermupyemoct
b 3JIEMEHTapHBIX
(hyHKUUMH.

12

10

Jduddepenuupyemoct
b KOMITO3ULIUH.
Juddepennupyemoct
b ¥ apu(MeTHIECKHE
OIepalyu.

12

10




Juddepennupyemoct
b 00paTHOH pyHKIMH.

OKkcTpeMyM
OJHOMEPHOI
(dhyHKIMY.
Heobxoaumeie
ycnoBust. Teopema
®epma. Teopema
Ponns. Teopemsl o
KOHEYHBIX
MPUPALICHUSX.
VYcnous
MOHOTOHHOCTH
OJIHOMEpHOM
¢hyHKINH.
JocraTtounsle ycnoBus
3KCTpeMyMa B
TEepPMHUHaX MepBOU
MIPOU3BOJHOM.

12

10

PackpeiTue
HEOMpPEJEICHHOCTEH.
IIpaBuna Jlonurans

15

13

Bricime
MPOM3BOJIHBIE U
JudepeHIansbl.
®opmyna Teiinopa ¢
OCTaTOYHBIM WICHOM B
(dhopme Jlarpanxa u
Komm. JlokansHas
tdhopmyna Teitnopa.
IIpencraBnenue
thopmymnoii Teittopa
0a3UCHBIX
3JIeMEHTaPHBIX
¢hyHKUMH.

11

144

34

110

2 cemecTp

Pazpgen 6.
HNHuTerpupoBanue
OJHOMEPHBIX
(bynxumii.
Hccienosanue u
MOCTpOeHUE rpa)uKoB
dyHKUMI

13

10




Tlonsatue
MePBOOOPa3HOM.
CymectBoBaHuE
MEepBOOOPA3HOM.
®opmyna HeroToHa-
JletiOuuIa

Heonpenenennsiit
uHTerpas. OCHOBHBIE
CBONCTBA.
WHrerpupoBanue no
YacTsIM U 3aMCHa
MEPEMEHHOH B
HEOTpeAeTICHHOM
UHTerpae.

TexHnka
HEOIPEJEICHHOIO
HUHTETPUPOBAHUSL.
WHTrerpupoBanue
PpaoOHAIBHBIX
(hyHKUU.
WNHTrerpupoBanue
MppanroOHAIbHBIX U
TPAHCLIEHJEHTHBIX
(dhyHKUU.

Teopemsl 0 cpenHEM
3HAYCHUU JUIS
uHTerpasna Pumana

HecobGcTBennnie
HHTETPAJIbI MO
O6eckoHEeUHOMY
MPOMEKYTKY U OT
HEOTpaHHMYECHHOM
¢ysakunn. OCHOBHBIE
CBOIICTBA.
Brruucnenue.
AOcomroTHas
CXOJIUMOCTD.
IIpuznakn
CXOJIUMOCTH
HECOOCTBEHHBIX
WHTETPaJIOB.

IIpu3Haku cpaBHEHUS.

[Ipu3Haku Abens n
Hupuxie.




WuTterpansi ¢
HECKOJBEKHUMU
0COOEHHOCTSIMU.

TI'eomerpuueckue u
(uznueckue
MIPUITOKEHUS
unHTrerpana. [Inomans
KPUBOJIMHENHON
TpareIyy.
Copsmisiemble
KpuBsble. JlnnHa
KpHUBOIL.

Paznen 7.
Yucnossbie psaabl.
IIonsATHE YnCIOBOrO
psna. OOmuii uieH.
YacTHBIE CyMMBI.
CxoauMocTh
YHUCIIOBOTO psija.
Heobxonumoe

YCJI0BHUE CXOANMOCTH.

T'apmonnueckuil psn.
OcraTtok psiaa.
Kpurepuii Kommn.
AOcomroTHas
CXOJINMOCTD.

Psapi ¢
MOJIOKHUTETbHBIMA
uneHaMu. [Ipu3Haku
CXO/AUMOCTH:
MIPU3HAKN CPaBHEHUS,
npu3Hak Jlamambepa,
npusHak Komru.
IIpuznaku Kymmepa,
Paabe, beprpana,
T"aycca.
HHTrerpanbHbii
IIPU3HAK.

Psnpi ¢
MIPOM3BOJILHBIMH
wieHamH. [Ipu3Haku
CXOJIMMOCTH
JleiiOnuma, Abemns u
Hupuxie.
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3HaKouepeyromuecs
psansl. [IpuzHak
Jleiibuuna
CXOAUMOCTH
3HAKOUYEPETYIOIIErocs
psaa.

72

38

10

24

3 cemecTp

Paznen 8.
DOyHKIHMOHATbHBIE U
CTeNneHHbIe PAIbI.
DOyHKUIUOHAIbHBIE
psnbl. [loroueunas u
paBHOMepHast
CXOUMOCTb.
Kpurepuii Kommn.
IIpuzHak
Beitepirpacca
pPaBHOMEpPHOU
CXO/IMMOCTH.
HemnpepsisHOCT
CyMMBI psizia.
WnTerpupoBanue u
nmudhepeHIIpOBaHNE
(hyHKIIMOHATIBHBIX
psIOB.

16

12

CrerieHHBIC PSIBL.
Teopema Komm -
Anamapa. Paauyc,
MHTEpBaJ U 001aCTh
CXO/IUMOCTH.
PaBHOMEpHas
CXO/INMOCTh
CTETICHHBIX PSJIOB.
Teopema AbGens.
HurerpupoBanue u
nmudhepeHIMPOBaHHE
CTETICHHBIX PSJIOB.

18

12

Psn Teitnopa.

VY CIIoBHS CXOOUMOCTH.

Pasznoxxenue B
CTEIICHHOM psf
0a3UCHBIX

20

14

~11-—




AIIEMEHTaPHBIX
(hyHKUHMH.

Pazgen 10.
JAuddepenunanbHoe
HCYHCJICHH e
¢yHkuMii MHOTHX
JAeHCTBUTEIBHBIX
nepeMeHHBIX.
OyHKIUHA MHOTUX
MIEPEMECHHBIX.
[pumepsr. ['paduxk.
JIuHuu ypoBHS.
IIpencraBnenue
¢dbyHKIMU
KOOPAWHATHBIMHU
GbyHKOHAMY.

IIpenen u
HETPEPHIBHOCTH
($yHKIMIH MHOTHX
MIePEMEHHBIX.
IToBTOpHBIE IPEAEINBI.
IIpenensl mo
HAaIpaBJICHUIO.
HempepsiBHOCTB IO
(UKCHPOBaHHOMN
nepeMmeHHoi. Teopema
Beitepmrpacca.

18

14

I'paguenrt.
Huddepennnan.
HenpepsiBHOCTB
JuddepeHnupyemMoi
¢yskuuu. YacTHble
MPOU3BOJTHEIE.
CrtpykTypa rpagueHTa.
Jduddepenuupyemoct
b (DYHKLUH B CIIy4ae
HEMPEPBIBHOCTH
YaCTHBIX
MPOU3BOTHBIX.
Juddepenuupyemoct
b CJIO)KHOH (DYHKITHU.
Juddepennupyemoct
b ¥ apu(MeTHIECKHE
oreparmu.
I'eomerpuueckuit

18

12
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CMBICJI TPaJIMEHTA.
KacarenpHas
TUIOCKOCTh ¥ HOPMAJTb.
IIpousBonHas no
HAIPABIICHUIO

IIpousBonHbie U
muddepeHnnanst
BBICIIHX MTOPSAKOB.
Teopema o paBeHCTBE
CMEIIaHHbIX YaCTHBIX
MIPOU3BOTHBIX.
DopMyJIsl 11
BBIYUCIICHUS
JuddepeHnnanon
BBICIIHX TTOPSIAKOB.
®opmyna Telinopa.
JlokanbHbIH
IKCTpeMyM (pyHKIUH
MHOTHX ITepEMEHHBIX.
Heo0xoanmsie u
JIOCTaTOYHBIE YCIIOBHS
3KCTpeMyMa.
Yca0oBHBII
skcTpemyM. [IpaBuio
MHOKUTENEH
Jlarpanxa.

18

10

108

34

74

4 cemecTtp

Pa3nea 11. KpaTtnbie
HHTErpaJbl.
JIBoitHBIC HHTETPAIBL.
JInHehHOCTS,
MOHOTOHHOCTb U
KOHEYHAs
aJIUTUBHOCTH
JIBOITHOT'O MHTErpaa.
Brruucinenne 1BOMHBIX
HWHTETPAJIOB
CBEJICHUEM K
MOBTOPHBIM. 3aMeHa
MIEPEMEHHBIX B
JIBOWHOM UHTErpa’e.
Ilepexon K nonsipHBIM
KOOpJIMHATaM.

40

16

24
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TpoliHble HHTETpAIBI U
UHTETPaJIbI BHICIIEH
KpaTHOCTU.
IIpunosxeHns KpaTHBIX
HUHTETPAJIOB.

Paznen 12.
Kpusosmneiinbie
HHTErpaJbl.
EctecTBenHas
napaMeTpHu3aus
KpuBO#. OpHeHTaIus
KpHUBOIL.

Tlonsitue
KPUBOJIMHEHHOTO
uHTerpana 1-ro poja.
Brruucnenue
CBEJCHUEM K
oTIpeieIEeHHOMY
WHTETpay.
Kpusonuneiinsie
HHTETpalbl 2-TO poja.
Cas13b C
KPUBOJIMHCHHBIM
HHTETPAIOM

1-ro pomau
onpeaeneHHbIM
HHTETPAIIOM.

34 0 0 10 0 0 24

®opmyna I'puna.
HesaBucumocts
KPUBOJIMHENHOTO
MHTETpana oT MyTH
UHTETPUPOBAHMUS.
IIpunoxenus
KPUBOJIMHENHBIX
WUHTErPaJIOB.

34 0 0 8 4 0 26

108| O 34 4 0 74

o

Bcero 432 | 0 0 140 | 10 10 282

I11. O6pa3oBaTesibHBIE TEXHOJIOTHH

[MpenonaBanve yuyeOHON AUCHUILIMHBI CTPOUTCS HA COUETAHUHU ayAUTOPHBIX
3aHATHH U pa3IMIHBIX (OPM CaMOCTOSTENLHON paboThI CTYJICHTOB.

Taxke Ha 3aHATUSAX TPAKTHKYETCSl CaMOCTOSITENIbHAs paboTa CTYyZIEHTOB,
BBIIOJIHEHHE 3a[JaHUM B MalbIX TPYIMIAX, INHCbMEHHbIE PadOThI, MOACIHPOBAHHE
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JWICKYCCHOHHBIX CHUTyallui, padoTa C pa3JaTOYHbIM MaTepUAIOM, IPUBIICKAKOTCS
pecypesr cetn INTERNET. Kype mpemycmarprBaeT BBITIONHEHHE KOHTPOJBHBIX H
CaMOCTOATENIBHBIX PA00T, THCBPMEHHBIX NOMAIHUX 3afaHuil. B kawectBe ¢opm
KOHTPOJISI UCHIOJTb3YEOTCSL PA3JIMYHBIC BAPUAHTHI B3aUMOIPOBEPKH M B3aUMOKOHTPOJISL.

WHTepakTHBHOE B3aMMOJEHCTBHE CTYACHTOB C OJHOW CTOPOHBI U
MpernoaBaresst ¢ Jpyrou, a TaKkKe CTYJeHTOB MEXIY cO0O0H U ¢ mperoaBaTenem
BO BpeMsI ITPAKTUIECKUX 3aHATHH.

Obpaszoseamenvusle mexHON02UU

1. JTickyccHOHHBIE TEXHOJIOTHU

2. MadopmarmonHsie (IUQPPOBEIC)

3. TexHONOTHYM pa3BUTHS KPUTUIECKOTO MBIIUICHHS

CospemenHvle Memoowvl 00yueHus

1. AKTUBHOE CilylIaHue

2. Jlexuus (TpaauIuOHHasT)

IV. OuleHoYHBIe MaTepHAJIBI JJs NMPOBEAEHHS TEKYIIEH M MPOMEKYTOYHOM
aTrTecTalMu

1. Ouenounvie mamepuanst 0131 nPoeedeHUA MeKyuiell ammecmayuu

Juddepennupopanne 0JHOMEPHBIX (PyHKIMIA.

IKCTpeMyM OHOMEPHOI (PyHKIMH

1. Omnpenenute, Oynet Ik GYHKITASL f0)= \/M -sin \/M nuddepeHnupyema B
TOYKEe Xx=0,
x-e¥*

f(x) =sin?2| x2+ 2= —
. arctgl
2. Haiinure npon3BoAHY0 (QYHKINA X

. f(x)=-2%
3. Haiigure kacarenbHble (QyHKIMH (=10 , B HETIOJBIKHBIX TOUKaX
9TON (QYHKITHH.

2
4. Onpexennte, cKobKo pas Gymxmss | )= X =[x)-x

TOYKe X=0,
5. Ilycte  f(O=x-sinzx  Jlokaxure, uto mis modoro uncna M Halimercs
Xo > M (%) =0

, .

muddepeHpyeMa B

TOYKa Takas, 4YTO

lim sin(e*'—sinZx+2cos%x) xasin x
6. Haiimute npenenst 6.1. x1 et . 6.2, xo0
7. Halinure npoMe)yTKM MOHOTOHHOCTH U TOYKH 3KCTpEMyMa (yHKIMH
f(x)=|x-1 e X

8. HaiinuTe HanMeHbIIee 1 HanOOJIbIIIEe 3HAYCHNE PYHKIHH

F)=x>—6x"+9x-1 o orpeske [2:4],

—-15-—



9. Haiigure paBHOOEPEHHBII TPEYroJbHUK HAUOOIBIIEH IIOIIAIH,
BIIMCAHHBINA B OKPYKHOCTb 33JJaHHOTO pajuyca

2(x-1)
10. MoxaxnTe HEPaBEHCTBO x+1  x>1_ JIpuBeanuTe reOMETPHUUECKYIO
WJUTIOCTPALHIO.
11. Haiinute mpoMeXyTKU BBITYKJIOCTU ¥ BOTHYTOCTH, @ TaK)Ke TOUKU

f () =72

1+x% |

nepernda GpyHKIMN
3
12. Haiizure BTOpyr0 Ipon3BoaHyo GyHKmun | (X) =X +arctgx
Heonpenesennptii uaTerpai. OnpeneeHHbIi HHTErPaL.

1. HaiinuTe WHTErpaIBL.

" I(X —2x+2)|n(x+1)+2x
11 DX+ dx 1.2. X2~ 2% +2
J- 2x3 - 2x2 + 4x
2,2 X i
13 DDA+ 14 [xsin3xdx
% ;3
J- 2+ J.em dx JSlnAXdX
5. 1.6. e 1.7. “cos’x
1 6 o _
J-X /3+xdx J-s!n2x 0025de
e 2 18, oSinx+cos®x
f 3 0o 4XP—4x41
1 __1 _1). X" —4X+.
I(x +eb —sinZ =X 2[) I(Zx D-e dx
19. 0 1.10. o
e 0
janx-dx ij 1-x%dx
111 1 1.12. 1
HecoOcTBennbiii naTerpan. Ilpuiokenns HHTErpaJja.
: -4
1. Haiinure miomans GUrypsl OrpaHUYEeHHON TUHAIMU Y =SiN2X g y=%X
. . x:2t2, y:it3, te[0;2]
2. Haiigure niauHy KpUBOH 3

3. Hccnenyiite Ha cX0AUMOCTh HECOOCTBEHHBIN MHTETPAJL.

X241 T cos x 1833+ x4
j In=—=dx j [~—dx
X

dx
31. 1 % . 3.2. 1 WX . 33 0

Yucnossie psabl

1. UccnenyiiTe Ha CXOMUMOCTE PSiI.
n+1 n+1 n?+1

1.1 Zn12+3 lZZn 1\/— 132n12n 14Zn 1n+3"
2™ (nh? o (D"
15, ¥y n( m) 8. T gk LT B Cpcos T
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(DyHKIIl/IOHa.]'lel)Ie N CTENICHHbIEC PAOBI

1. HUccnenyiite GyHKIMOHAIBHYIO MOCIEIOBATEIBHOCTh {fh) ha
CXOJMMOCTb U PAaBHOMEPHYIO CXOAMMOCTb Ha MHOXKecTBe A.

__arctgnx
1.1. f"(x):nmx, A=[01] 19 fn(x)_m’ A=(0;+w)

2. MWccnenyiite Ha paBHOMEPHYIO CXOJIUMOCTH (DYHKIIMOHAIBHBIA PSIJI HA
MHOXecTBe A.

sl 0

)" X
21 E“W A=(0+0) oo n:l( )(Zn!) A=(0;+)

& X 2,2
(_l)n+1 arctg x Ze’” " COSNX
2.3. nz=1 ¢ A=(—wiko) 54 T A=[0x]

3. Haiinure paanyc nHTEpBaI U 001aCTh CXOAMMOCTH CTEIIEHHOTO PSJia.

S 1\ n o ()

Z(1+H) X Z(2n!)x
3.1 n=t . 3.2. n=t .

4. Oyukumio f pasmoxkure B psa MakimopeHa u Haiimure 0071acTh

CXOJUMOCTH 3TOTO Psfa.

_x? _ 1
a1, fO=e 4o TW=555 0 43 f=ma-x9,
5. Haiigute cymmy psina

n-1 X

Z;;_l > n(n+1)x"
n=1 . 5.2. n=l )

5.1

JuddepennnanbHoe ucunciaenne GyHKIUA MHOTHX AefiCTBUTEIbHBIX

NMEePpEMEHHBIX
inl. 2, 2, 2
z-sint.\x“+y“+2z°, z=0,

o (0,0,0) f(X,y,2) ={ z y
1. Haiinure oz a0t QYHKIMK 0, z=0

ﬂ ﬁ ﬂ x-Inyz
2. Haiinure ©ox, o y oz TUIS (byHKIII/II/I f(x,y,z2)=x

%t

. vy a7,
3. Haiinure Y02 nng pynximu f(xy,z)=e>" -cosx

4. Haiigure df(%’l'o) u de(%'l'O)

f(x,y,z):z~sinxy+%-cosxz

Uit QyHKIMK

2 2
5. HaiiuTe KacaTenbHyIO IOCKOCTb K PyHkmn | (6 Y) =1+X7=y*

napajuleabHyIo IIOCKocTH P4 Y) =1-X+y
6. Haiinure TOYKH JIOKAIBHOTO SKCTpeMyMa (QyHKIIMU

22X +y?
6.1 f(xy.2)=xy’1-x-y-2) 6o V=T
7. HaliquTe TOUKH YCIOBHOTO 3KCTpeMyMa (YHKIMKM |, TIpu 3a1aHHbIX

OIrpaHUYCHUAX.
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7.1. f(x,y,2)=xy?, x+y=z
7.2. fxy.2)=xy+z, X2 +y? =2, X+y+2=3

JIBoliHbIe U TPOHHbIEe HHTETPAJIbI, UX NPUI0KEHUS

1. Haiinure nBoiiHO# nHTErpan no odiactu G, orpaHMYCHHON yKa3aHHBIMU
JUHUAMHU

_Ucos(x— y)dxdy, x=vy, x=0,y=7x
11. G

”xydxdy, x=Yy, x=1y=0
12. G

Hezx‘ydxdy, 2x=Yy, 2x=y+1, y=0,y=1
136

”Zydxdy, x2=y, 2x=y, x=1, x=2

1.4.
2. HaI/I}II/ITe TpOIiHOM HHTerpai 1o obsactu G, OrpaHMYEHHON yKa3aHHBIMU
MIOBEPXHOCTAMH

”_[XdXdde. x=0,y=0z=,x+y+2=2
21. G

mJl_xdxdydz x=2,y=0, 2=0,x*+y* =1 z=x*+y?
22. G

Hj(x2+y2)dxdydz, x=0,2=0,z=1 x> +y? =1, (x>0)

23 G ulujuulululyl

3. Haiigure HH%%IE@ﬁrypH %ﬁﬂﬁgﬁ%eHHOH TTHHYSME o
3.1, 4y =x? —4x, x=y+3

32. x=2y, pupglg 3 itk T Ee x=4-2y
4. Haiinure 00beM Tea OrPaHUIEHHOTO OBEPXHOCTIMU

4.1, x% +y? = 2x, z=x%+y? z=0
KpuBoinHeiiHble MHTErPaJibl

1. Halingute KpUBOJIMHEHHBIE HHTETPAIIBI

[ (2x+ y)ds, I = ABOA, A=(1,0), B=(0,2), 0=(0,0)
1.1. 1

jﬁds, |: x=a(t—sint), y=a(l—cost), 0<t<2rx
1.2. 1
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jydx—xdy, l:y=
1.3. 1

[ (= y)ax— (x+ y)dy,
14,1

x3, 0<x<2

| — IPOM3BOJIBHEIN MyTh, COEANHSIONINI TOUKH

A=(2,-1), B=(10)
2. Ucnone3ys ¢popmyny ['puna, Haliqure nHTETpaj

I e*(1-cosy)dx—e*(y—siny)dy, G={(x,y) : x€[0, #], 0< y<sinx}

oG

2. Ouenounvie mamepuanst 0141 NPOGEOEHUA RPOMENCYMOYHOI Ammecmauuu

IInanupyemsrit
00pa30BaTeIbHBIA pe3ynbTaT

Tumnossie KOHTPOJIbHBIC

Kputepuu ouenuBanust 1 mkana

3aIaHMs OIICHUBAHUS
(KOMIIETEHIIHS, THAUKATOP)
TIK-1 Criocoben  ocyme- | 1. IpuBeauTe npumep | ® Mmeemcs — noOJHbLL  AHAU3
CTBISTh  HAYYHO-HCCIIEOBA- | MHOKECTBA, HMEIOIIETO 3a0aqu, npeonodlceH GepHulil

TENbCKYI0 paboTy Ha OCHOBE
MAaTeMaTH4YECKUX M €CTECTBEH-
HBIX HayK, OCHOB IIpOrpam-
MHpPOBaHHS U HH(OPMAIUOH-
HBIX TEXHOJIOTUH

1IK-1.1 Akmyanuzupyem 6a3o-
8ble 3HAHUSL MAMEMATNUYECKUX
U ecmecmeeHHbIX HAYK, OCHO8
npozpammuposanusi u uH@pop-
MAYUOHHO-KOMMYHUKAYUOH-
HbIX MEXHONO02ULL OIS PeleHus.
3a0au npogeccuoHanbHol
oesmenbHoCmu

BEPXHIOIO TpaHb n HE
HUMEHOLICTO HanMCHBIIIETO
DJIEMECHTA.

2. Tpusenure TpUMEPhI
(DYHKIMI, IMEIOIMX KOHEYHBII
npezen, HMEIOLIMX
OCCKOHEUHBI  mpefen, — He
UMEIOIIMX TIpe/ieNa B 3a1aHHON
TOUKE.

3. Ilpusenure  mpumeps
Pa3pBIBHBIX dyHKIM,
MMEIOIMX ~ TOYKH  pa3pbiBa
PA3UYHBIX THITOB.

4. Vkaxkure CB3b MEKIY
b depeHIpyeMOoCTbI0 u
HENpPEePHIBHOCTRIO (DYHKIHH B
TOUKE. IIpuBenure
HEOOXOIMMBIE IPUMEPBL.

5. Chopmynupyiite

JIOCTaTOYHBIE YCIIOBHS
HETPEPBIBHOCTH  NPEEIBHOI
¢ynkimn.  SIBmroTes  Im

JIOCTATOYHbBIE YCIIOBHS
HeoOXomuMbIMUA?  MOXKeT —Jin
OCJIC/I0BATEIILHOCTD

HENpPEPHIBHBIX byHKIMi

CXOOMTbCA ~ PaBHOMEPHO K
Pa3pbIBHOIT (DyHKIMH.

6. Hccnenyiite Ha CXOIMMOCTB
pan

aneopumm  pewenuss 3a0auu,
8bl0eIeHbl OCHOBHbBLE SMANbL U
meopemuuecKkue OCHOBbL
peuleHusi, NpugeoeHo MNoIHOe
6epHOe  peuleHue  3a0ayi,
sKIOYAIOUfCC NPasuIbHbIL
omeem
— 18 — 20 6annos

Umeemess  noamwiti  ananuz
3a0a4u, npeonoNCceH BepHblil
aneopumm pewenusi 3a0a4u u
OYeHKA  OCHOBHBIX  9MAN08
peulenus, npueeodeHo peweHue
3adauu, HO nonyuen
HeNnpasuibHblll  omeem Uu3-3d
apughmemuuec-xoi / pewienue
HedoCmamoyHo 060CHOBAHO /
peuleHuy  uMermes  IUuHUe
Unu  Heeep-mble 3ANUCU, He
omaoenenHvle om pewenus — 12
— 17 6anna
Henoanout  aunanus  3aoauu,
NPeonodceH GepHblil ANopumm
peuleHus 3a0a4u, HO UMeemcs
6epHOe peuienue Tuulb Yacmu
3a0auu  u3-3a  J102UYECKOU
owubku — 6 - 11 6annos
He coomeemcmesyem
mpeboBaHUAM, — UZNONCEHHBIM
svluLe

—0- 5 6annos
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o
Z n+1

n?+3
n=1
7. Haiigure  KacaTelbHYIO
IJIOCKOCTh K byHKIIH

f(x,y):1+x2—y2'

napajuieJIbHyI0
pP(X,y) =1-x+Yy

TIOCKOCTH

8. Hailiqure o00BéM  Tena,
OFpaHl/lLleHHOFO
MOBEpXHOCTSIMID

x% +y? =2x, z=
x2+y?, z=0

2. Tlycts f(xX)=x-sinzx

Jlokaxkurte, 4To A JT000ro
HalineTcs Touka

(%) =0

gucna M
Xo > M

, TaKas, 4To

3. Chopmynupyiite "
JIOKQXKUTE TeopeMy o
KOHEYHbIX NPUPAILEHHUSIX.

TK-1
CTBIIATH

Cnocoben  ocyiue-
Hay4YHO-HCCIIeI0BA-
TENbCKYI0 paboTy Ha OCHOBE
MaTEMaTHYECKUX U €CTECTBEH-
HBIX HayK,
MHPOBaHHSI U HH(OPMAIIOH-
HBIX TEXHOJIOTHI

IIK-1.2

obocHosaHue u

OCHOB IIPOrpam-

IIposooum  ananus,
6b100p
peutenus NPUKIAOHbIX 3a0a4

Beinonnenne
npoekTa (paboTbr)
IIpumepsr  TeM
pabort:

1. MHTepnonsMoHHbINH
nonuHoM Jlarpanxa

KypCOBOTO

KYPCOBBIX

- 3ajaya UHTEPIOJISALUH.
Bl/l}ll:l l/lHTepHOHﬂLll/IOHHl:IX
IIOJIMHOMOB.
HHTEPIIOJSILIUOHHOTO
MOJIMHOMA Jlarpanxa.

JlokazaTenbCcTBO €ro CBOMCTB.

Onpenenenne

TorpemHocTs. IMpumepnt
MOCTPOCHHUSI
UHTEPIOIALMOHHOIO

nonuHOMa Jlarpasia.
- PazpaboTka u peanusanus

aJropurma YHUCJICHHOTO
TIOCTPOCHUS
MHTEPIIOIAIMOHHOTO

IIOJIMHOMA Harpa]-[)l(a.

2. [lonnHOMUATBHBIE CILIAHBL
Ha MpsAMoi

- 3amaua TOCTPOEHHS
CILIaiiHOB. BHJIBI CIUIaiiHOB.
TlonuHOMHUANBHBIE
Ha YHCJIOBOU MPSIMOIA.
CBoiicTBa CIUIaifHOB.

CIUTAiHbI

o Texcm

OpUSUHATBHDBLIL,
npueieyeHvl Haubosee
usgecmuvle pabomuvl no meme
uccne0osanus, UCNONb306AHbL
aKmyanpHble  NPOSPAMMHbLE
cpeocmaa, ompagicenvl
KII0uesble ACneKmbl membl, 6Ce
npeocmasnenHule 66160001
obocHoeanbl, cobnrodenvl
npasuia  opgoepapuueckoil,
NYHKMYAYUOHHOU, CIUIUCTIU-
YecKoll Kynbmypul
— 18 — 20 6annos

Texcm onupaemcst moibKO Ha
yuebnyio AUmMepamypy,
UCHONB3YIOMCSE CIMAHOAPMHbLE
npocpaMmHble  cpeocmed, 8
OCHOBHOM OMPAICEHbL KIIoYe-
8ble ACNeKmbl Membl, OCHOBHASL
uacms 66160008 APYMEHMUPO-

6ana, CcoOMOOeHbl  NPABUNd
opgoepaguueckori,  nynkmy-
AYUOHHOU,  CMUTUCIUYECKOU

Kkynomypul — 12 — 17 b6anna

®DpazmenmapHoe ompaiceHue
KII0Ue8blX ACHEeKmMo8 membl,
yacmuunoe  coomeemcmeue
cooepoicanus meme u NIAHY
pedepama, He  cobnroOeHbl
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Crnioco61 TIOCTPOCHHS npasuna  opgozpaghuyeckotl,

TOJMHOMHUAJBHBIX CILTAiHOB. NYHKMYAYUOHHOU, CIMUIUCTU-
Ky6ugeckue CIUTaiHBI. YecKoll Kybmypol
IMoctpoenue KyOHYeCKHX —6-11 6annos

CIUIAHHOB. e He coomseemcmeyem mpebosa-

HUSIM, U3TIOXHCEHHBIM GblLUE
—0- 5 6annos

- Paspabotka n peanmsanus
anropuT™Ma HOCTPOCHHUS
KyOMYEeCKHX CILIaiHOB.

V. YueoHo-MeTonu4yeckoe 1 NH(POPMAIIMOHHOE o0ecTiedeHne TUCIMILUITHHBI
1) Pexomenyemast mrepatypa

a) OcHoBHaf JUTepaTypa:

1. ®uxrenronsiy, . M. Kypc nuddepeHnnanbsHOro u MHTErpaibHOIO HCYHUCIICHUS

B 3-x 1. Tom 3 / I'. M. ®uxrenronbu. — 14-e uzn., crep. — Cankr-IletepOypr :

Jlans, 2023. — 656 c. — ISBN 978-5-507-47239-0. — Tekcr : 371eKTpOHHBI# //

Jlanb : 3JIEKTPOHHO-ONOIHOTeHAS CUCTEMA. — URL:

https://e.lanbook.com/book/351872

2. TomyGeB A. A. Beenenne B aHanms: yueOHoe nocodue / A. A. ['omy6es, B. 1O.

Cyerun ; @enep. areHTCTBO 1Mo oOpaszoBanuto, ['OY BIIO "Twep. roc. yH-T". -

Tseps : TBepckoii rocynapcTBennsid yausepeutet, 2007. - 158 c. : wi. - bubnuorp.:

c. 155 (7 Ha3B.). — DNeKTPOHHEIH pecypc. — Pexkum fgocryma:
http://texts.lib.tversu.ru/texts/016260gl.pdf

0) JlonoTHUTEIBLHAS JIUTEPATYpA:

1. Mapon, 1. A. luddepeninanbHoe U UHTETPaIbHOE HCUUCICHUE B IPUMEPax U
3anadax. OyHKIMH OHOW NEepeMeHHO : yueOHoe nmocobue / M. A. Mapon. — 3-e
n3j. — Cankr-IletepOypr : Jlanp, 2022. — 400 c. — ISBN 978-5-8114-0849-8. —
Tekcr : anektpoHHbli // JlaHp : anekTpoHHO-OMONMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/210134

2. Tonyber A.A. luddepeHumnansHoe U WHTErpaibHOE HCUYHCICHUE (DYHKIIMH
OJTHOTO JICHCTBUTEIILHOTO IEPEMEHHOTO : yaeOHoe mocodue / A. A. T'ony6es; M-Bo
obpasoBanuss PO, ®I'BOY BIIO "Teep. roc. yH-T". - TBepb: TBepckoit
rocylapCTBeHHbIN yHUBepcuter, 2015. - 158 ¢. : wi., Tabi. - bubnuorp.: ¢. 155 (14
Ha3B.). — DJIEKTPOHHBIN pecypc. — Pexum mocryna:

http://texts.lib.tversu.ru/texts/09885ucheb.pdf

2) Ilpoepammmoe obecneuenue

Google Chrome 6ecrutatHoe 110

Annexc bpaysep 6ecruratHoe [10

Kaspersky Endpoint Security 10 | akT Ha nepenauy npas [TK545 ot 16.12.2022
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https://e.lanbook.com/book/351872
http://texts.lib.tversu.ru/texts/01626ogl.pdf
https://e.lanbook.com/book/210134
http://texts.lib.tversu.ru/texts/09885ucheb.pdf

MHorogpyHKIIMOHAILHBIN
penakrop ONLYOFFICE

6ecraraoe I1O

OC Linux Ubuntu

6ecratnoe 1O

3) Cospemennvie  npogheccuonanvhvie 6asbi  OAHHLIX U  UHDOPMAYUOHHBIE

CnpaeovyHsvle cucmemol

Bup ungopmanmonHoro pecypcea,
Ne HaAauMMEHOBaHHe
n/n HH(OPMALTOHHOI0 Anpec (URL)
pecypca
1 9BC «ZNANIUM.COM» https://znanium.com/
2 35C «IOPAUT» https://urait.ru/
3 9bC «VHmpepenTeTcKas https://biblioclub.ru/
OuOJIMOTEKA OHIIAHY
4 9BC IPR SMART http://www.iprbookshop.ru/
5 9BC «JIAHb» http://e.lanbook.com
6 OBC TeI'Y http://megapro.tversu.ru/megapro/Web
7 Penosurapuit TBI'Y http://eprints.tversu.ru
8 Pecypest mspatensctsa Springer http://link.springer.com/
Nature
9 CIIC Koncynbrantllntoc (B cetn
Tel'Y)

VI. Met OINIECKHEe MaTepuaJIbl 1JIsl Oﬁy‘lalOI].[l/IXCﬂ 0 OCBOCHHUIO JTUCIHUIIIMHbI

Kypcosas paboma

(xypcoBoii pabotsr (KP)).

- 22—

Y4eOHBIM TUIAHOM MPEIYCMOTPEHO BhINOIHEHHE KypcoBoro mpoekra (KIT)

Tema: ViccnenoBanue u NocTpoeHue rpaukoB QyHKIIHUH.
Cooepacanue KI1 (KP)
1. TUTyIBHBIN JHCT.

2. 3apmanue no BemoaHeHuto KII (KP) ctynent nonywaer y pykoBoautens KIT
(KP)
3 OrnaBreHne — nepevyeHb Ha3BaHWI BceX pas/ieNoB (IJIaB), MOITYHKTOB,
MIPAJIOKEHNUS, KOTOPBhIE YKa3bIBAIOTCS B CTPOTOH TOCIIEAOBATEIHLHOCTH C
0003HauUEHHEM CTPAHUIl Hayaja KaJ0l 4acTu.

4 BBeneHue — packpbIBaeT aKTyaJbHOCTh IPOOJIEMbI MCCIEIOBAaHUSA, LEb,
3a7a4i, 0OBEKT, IPEAMET U METOIbI UCCIEAOBAHUS U T. 1.



https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
http://megapro.tversu.ru/megapro/Web
http://eprints.tversu.ru/
http://link.springer.com/

5 OcHoOBHas 4acTh, KaK MPAaBUIIO, COCTOUT M3 IJIaB, COAEP)KAHUE KOTOPBIX
onpeneneHo 3ananuem Ha KII (KP).

6 3aKIII0YEHUE: COIEPKUT KPATKYIO TPAKTOBKY ITOJyYEHHBIX PE3yIbTaTOB.

7 CHHCOK UCIIOIb30BaHHBIX HCTOYHHKOB.

8 IpunokeHusl.

Tunosblie BONpockl U 3a/1a4M /151 IPOBEPKH CAMOCTOSITEIbHON PadoThI

1. IlpuBenuTe onpeneneHNe BEpXHEH I'paHN MHOXKECTBA.

2. TlpuBeanTe mnpUMEp MHOXKECTBA, HMEIOUIETO BEPXHIOI TpaHb W He
HUMEIOILETO HAUMEHBIIIETO 3JIEMEHTA.

3. Haiigure BEpXHHE U HIDKHHE rpaHu MHOKECTB.

31 100,013 0,00111, ...} 39 {(—l)“ﬁ ‘ne N}

4. IlpuBeaure IpUMeEp MHOXKECTBA MMEIOLIETO BEPXHIOIO IPaHb ¥ HE UMEIOIIETo
HAMMEHBIIIETO ICMEHTa

5. Tlpuseaute onpeneneHue GpyHKIMH.

6. Cpenn KpUBBIX, NPHBEACHHBIX Ha PHUCYHKax, BbIOEpHTE Te€, KOTOpbIE
SIBISIIOTCSI Tpadukamu (yHKIIHH.

7. IlpuBeauTe npUMep Npeesia MnociIe0BaTeIbHOCTH.

8. IlpuBeauTe mpuMepsI MOCIEAOBATEIILHOCTEH, UMEIONIMX KOHSUHBIH Mpezed,
UMeIoNIMX OSCKOHEYHBI TIpeliel, He UMEIOLIMX Tperena.

9. IlpuBeaute onpexaeneHue npeaena GyHKIUHA B TOUYKE.

10.ITpuBenute mpuMepbl GHYHKIMNA, UMEIONIMX KOHEYHBIN Mpees, UMEOIIUX
OECKOHEUHbIH Mpejielt, He UMEIOLIHX MpeJieNa B 3aJJaHHO# TOYKe.

11.ITpuBenuTe OmpeIecHIe HEPEPHIBHON QPYHKIINH.

12 TlpuBenute npuMmepsl pa3pbIBHBIX (DYHKIWI, HMEIOIMX TOYKH pa3pbiBa
Pa3IUYHbIX TUIIOB.

13.TlpuBenute ompenaeneHue mUPpQPepeHIUPYEMOCTH (QYHKIMA B TOYKE H
MPOU3BOTHOM (DYHKIMU B TOUKE.

14.Vkaxutre CBsI3b MEXIY ITUPPEPEHIUPYEMOCTHIO W  HENPEPHIBHOCTHIO
(yHkuum B Touke. [IpuBenure HEOOXOUMBIE TPUMEPHI.

2 . _ .
15.0mnpenenute, sBisieTcs Jin QyHKIMA FO)=x"-signx T (x)=x-signx

T PepeHInpyeMbIMH B TOUKe X =0,
16.Haiiaure nponsBoaHbIe (GYHKINU

— c0s2 2
4l f(x) =cos (12x+%) 45 f(x):eZ(xﬂ).

17.TlpuBenuTe OmpelneNeHHUe TOYEeK JIOKAIBHOTO MaKCUMyMa U TOYEK
JIOKaJIbHOTO MUHHMYMa (DYHKILIHH.
18.IlpuBenute MpUMEpHl TOYEK JIOKAJHbHOTO MaKCHMyMa M TOYEK JIOKAJBHOTO
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MuHEMYMa QyHKIHU. [JoKaKHTE reOMETPHYECKYI0 HHTEPIIPETALIHIO.
19.1TpuBenute npuMeps! GYHKINH, HE UMEIOIINX JIOKATBHBIX AKCTPEMYMOB.
20.CdopmymnupyiiTe HEOOXOAUMOE YCIOBHE IKCTPEMyMa.

21.ChopmynupyiiTe JOCTATOUHOE YCIOBHE IKCTPEMyMa.

22.Haiimute TOYKH SKCTpeMyMa (pyHKIUH f

101, FO=¥(x=D  19p TEI=x:px=4 195 FOO=[xe™
f

23.Haiinute HauOoJbIIe U HAaNMEHbLICE 3HaYCHHE QYHKIIMU = Ha MPOMEXYTKE
A

_1,4 1.4 _[_1-
11 f(x)_4x X -1 A [-1 1]

f(x)=x-e7%, A=[-11]
24.ChopmymupyiiTe onpeaencHne HHTerpaina PuMana mo oTpesky.

25.VKaxuTe KIacCchl UHTETPUPYEMBIX (DYHKITUI.
26.ITpuBeanTe MpUMEp HEMHTETPUPYEMON (PYHKIIHH.

11.2.

27.ChopmynupyiiTe onpeieneHue nepBooopa3Hon GyHKIUH.

28.Haiinute nepBoobpasuyo F  misa hpysxuun f(x) =signx

F(0)=0

, TaKyro, 4To

29.IIpuBeaute GopMyiy pasiokeHus PanmoHansHOH qpo0H Ha dIIeMEHTapHBIE.
30.Haiinure HeompeaeneHHbIe HHTEPAIIBL.

J‘ dx -[ dx dx
18.1. Jx-x-2 18.2. Jx*-—x-2 18.3. x*-1
31.Haiiziure onpe/eeHHbIC HHTETPAIEL.
2 T 1
I'i’—zxdx sz cos xdx J'xzex3 dx
19.1. 1 19.2. 0 19.3. ©

32.IIpuBeauTe ompeneseHus] YUCIOBOIO PAla, CXOIIIErocss YUCIOBOrO psila.
[TpuBenuTe mpUMepsl CXOAAIUXCS U PACXOAALINXCS PSIOB.

33.Chopmynupyiite HEOOXOAUMBIA TPH3HAK CXOAWMOCTH YHUCIOBOTO psila.
SBnsercs 11 HeOOXOJUMOE YCIOBUE CXOJUMOCTH J0CTaTOUHBIM. [IpuBeanTe
NPUMEPBI.

34.ChopmynupyiiTe AOCTATOYHBIC MNPU3HAKK CXOJUMOCTH TOJIOKUTEIbHBIX
pAIOB. SIBISIOTCS JTU JOCTATOYHBIE YCIOBHUS CXOJMMOCTH HEOOXOIUMBIMHU.

35.Chopmynupyiite onpeaeneHus aOCOIFOTHO CXOJSILIETOCS YHUCIOBOTO psa,
YCIIOBHO CXOMSALICTOCS YUCIIOBOTO psina. [IpuBenute npuMepsl.

36.ChopmynmupyiiTe  JOCTAaTOYHBIC TPU3HAKM  CXOJUMOCTH  PSAIOB  C
MPOU3BOJLHBIMHU 4lieHaMH. [IpHBenTE PUMEPHI, MOKA3hIBAIOIINE, YTO BCE
YCIIOBUSI TEOPEM SIBJISIOTCS CYIICCTBEHHBIMHU.

37.ChopmynupyiiTe mpu3Haku aOCOIIOTHOM CXOJAUMOCTH.
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38.CthopmynupyiiTe  ompejeneHue  3HAKOYEPEIYIOLIeroCs  CXOJSIIErocs
YHUCIOBOTO  psija, MPH3HAKKM CXOOUMOCTH. [lpuBeamTe  TpUMEpEL,
MOKAa3bIBAIOIINE, YTO BCE YCIOBHUS TEOPEM SBIISIFOTCS CYLIECTBEHHBIMU.

39.Cthopmynupyiite omnpeneneHue (GyHKIMOHAIBHON IOCIEI0BATEIBHOCTH,
OIpeICTICHHS IIOTOYSYHON CXOJMMOCTH, O0JIACTH CXOJUMOCTH, MPEACIEHON
(hyHKINN.

40.Chopmynupyiite omnpeneneHue paBHOMEpHOM CXOJIUMOCTH
(hYHKIIMOHAIBHOH MMOCIEI0BATEIEHOCTH.

41.ChopMynupyiiTe MOCTATOYHBIC YCIOBHS HEMPEPBIBHOCTH MPEACIbHOM
GbyHKIMHA. SBISIOTCS JTH JOCTATOYHBIE YCIOBUSI HEOOXOAUMBIMH? MOXKeT n
MOCJICIOBATENIHOCTh HEMPEPHIBHBIX (DYHKIUA CXOAUTHCS PaBHOMEPHO K
pa3pbIBHOM QyHKIMY.

42.Chopmynupyiite ocratouHble ycioBus auddepeHnupyeMocTy npeaenbHoi
(yHKIMH. SIBISAIOTCS I JOCTATOYHBIE YCIOBHA HEOOXOIUMBIMU?

43.Copmynupyiite ompeneneHue (QyHKIMOHAIBHOTO psa, ONpeAeICHUs
MOTOYEYHOU CXOAUMOCTH, 00JIACTH CXOAUMOCTH, CYMMBI psilia.

44.Chopmynupyiite orpeeneHue paBHOMEpHOM CXOIMMOCTH
(hyHKIMOHATIBHOM psijia.

45.ChopmynupyiiTe OCTATOYHBIE YCIOBUS HENPEPHIBHOCTH CYMMBI psija.
SIBIAIOTCS JTU JOCTATOYHBIC YCIOBUSI HEOOXOMUMBIMHU?

46.ChopMmynupyiiTe IocTaToyHble YCIoBUS IU(HEpPEHINPYEMOCTH CYMMEI
psna. SIBIAIOTCS M TOCTATOYHBIC YCIOBUS HEOOXOAUMBIMH?

47.ChopMynupyiiTe ONpeleNicHHe CTENEHHOTO psla, OMHUIINUTE CTPYKTYpY
00JIaCTH CXOJMMOCTH, XapaKTep CXOAUMOCTH.

48.TTpuBeaure criocoObl OTHICKAHUS PaJNyca CXOAUMOCTH CTEIICHHOTO PAJIa.

49.Chopmynupyiite onpeaeaenus psagos Teiinopa, MakiopeHa.

50.ChopmynupyiiTe nOCTAaTOYHBIC YCIOBUSI Pa3jOXKEHUS (QYHKIUH B Psij
Teitnopa.

51.TTony4ynTe pas3iokKEHUsI B CTCMICHHOW pSI OCHOBHBIX 3JIEMEHTAPHBIX
($yHKIMH, yKaXKUTE 001aCTH CXOAUMOCTH TIOJIyYEHHBIX PSAAOB.

Bonpocs! u 3a1aHus K 3a4€Ty

(2 cemectp)

1. IlpuBenuTe onpeneneHNe BEpXHEH I'paHN MHOXKECTBA.

2. TlpuBeauTe mNpUMEpP MHOXKECTBA, HWMEIOIIETO BEPXHIOK TpaHb U He
HMMEIOIIETO HAUMEHBIIETO JIEMEHTA.

3. Haiinure BEPXHHUE u HIDKHUE rpaHu MHOXECTB.

31 {010,01L0,00111 ...} gy (D" neNj
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4. IlpuBeure NpyMeEp MHOXKECTBA UMEIOLIET0 BEPXHIOIO IPaHb U HE UMEIOILETO
HAMMEHBIIIETO JJICMEHTa

5. IlpuBeaute onpexaeneHue QyHKINU.

6. Cpenn KpUBBIX, NPHBEACHHBIX Ha PHUCYHKax, BbIOEpHTE Te€, KOTOpHIE
SIBIISTIOTCSI TpaduKamMu (yHKIHH.

7. TlpuBeauTe npuMep Ipelielia MociIea0BaTeIbHOCTH.

8. IlpuBeanTe nMpUMeEpHI MOCICAOBATEILHOCTEH, IMEIONIMX KOHEUHBIH Mpesed,
UMEIONIMX OSCKOHEYHBI TIpeliell, He UMEIOLIMX Tperena.

9. TlpuBeauTe ompezaeneHue npeaena GyHKIUHA B TOYKE.

10.ITpuBenute mpuMepbl GHYHKIMNA, UMEIONIMX KOHEYHBIN Mpees, UMEOIIUX
OeCKOHEUHBIH Tpee, He UMEIONHX Tpefera B 3JaHHOH TOYKe.

11.TIpuBenuTte omnpejielieHNe HENPEPbIBHOM (DYHKIINU.

12.TlpuBenute npuMepbl Pa3pbIBHBIX (QYHKIMHA, MMEIOMIMX TOYKH pa3pbiBa
Pa3IUYHbIX TUIIOB.

13.TlpuBenute ompenaeneHue mUPpPepeHIUPYEMOCTH (QYHKIMA B TOYKE H
NPOU3BOTHON (DYHKIIMHU B TOUKE.

14.Vkaxute CBsI3b MEXIY IUPPEPESHIMPYEMOCTbIO U HENPEPHIBHOCTHIO
(yskuumn B Touke. [IpuBenure HEOOXOUMBIE TPUMEPEI.

2 - _ -
15.0npenenure, sBiIseTCSA M QYHKIAU FO)=x"-signx , f(x)=x-signx

TG pepeHInpyeMbIMH B TOUKe X =0,
16.Haiigure npou3BoaHbIe (HYHKIIUH

2
41 f (x) =cos (12x+%) 42 f(x):ez(”l)z_

17 IlpuBenute omnpeneneHde TOYEK JIOKAJBHOTO MaKCUMyMa M TOYEK
JIOKaJIbHOTO MUHHMYMa (DyHKIIHH.

18.IlpuBeute mpUMEPHl TOYEK JIOKAJbHOTO MAaKCHMyMa M TOYEK JIOKAJBHOTO
MuUHHMYyMa GyHKIuH. [JoKakuTe reoMeTpuIecKyIo HHTEPIIPETAIHIO.

19.TIpuBenute npumeps! GyHKINH, HE UIMEIOMINX JOKATBHBIX 3KCTPEMYMOB.

20.ChopmynupyiiTe HEOOXOIMMOE YCIOBHE SKCTPEMYyMa.

21.ChopmynupyiiTe TOCTaTOUHOE YCIOBHE SKCTPEMyMa.

22.Haiimute TOYKHM SKCTpeMyMa (pyHKIUH f

101, fO=X*(x=D) 195 fOI=x:}x-1 1593 FE)=[xe™

23.Haiinure HanOoJblIe U HAaUMEHbIIee 3HaUeHHe (PyHKLIUH L IPOMEXYTKE
A

_1,4 1.4 _1_1-
11 f(x)_4x X -L A [-1 1]

f(x)=x-e7%, A=[-11]
24.Chopmynupyiite onpeeneHne HHTerpaita PuMaHna o oTpesKy.

11.2.
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25.YKaxuTe KIacChl MHTETPUPYEMBIX (DYHKIUI.
26.IIpuBeanTe IpHUMEp HEUHTETPUPYEMOH (DYHKIIHH.
27.ChopmynupyiiTe onpeneneHue NepBooOpazHOi QyHKINH.
28.Haiinute nepBoobpasuyro F  misa Gpysxuun f(x) =signx
F(0)=0

, TaKylo, 4To

29.IIpuseaute GhopMyity pa3noskeHus PalroHansHON qpoOu Ha SlIeMEHTapHbIe.
30.Haiinure HeonpeaeneHHbIE HHTETPAJIBL.

J' dx .[ dx dx
18.1. Y x*-x-2 18.2. 7 x*-x-2 18.3. /¥
31.Haiigure onpeneneHHbIE HHTETPabI.
2 V4 1
j?—zxdx sz cos xdx J‘xzeX dx
19.1. 1 19.2. © 193. ©

32.IlpuBenuTe ONpeneaeHHs YUCIOBOIO Psiga, CXOASIIErOCs YHCIOBOIO Psijia.
[MpuBenuTe MpUMEpHI CXOASAINXCS U PACXOAALIAXCS PSJIOB.

33.ChopmymupyiiTe HEOOXOAWMBIA TPH3HAK CXOAUMOCTH YHUCIOBOTO psila.
SBnsercs 11 HEOOXOJUMOE YCIOBHE CXOJUMOCTH IocTaTouHbIM. [IpuBeanTe
NPUMEPBI.

34.ChopMmymupyiiTe HOCTATOYHBIC NPH3HAKH CXOAUMOCTH MOJOXHUTEIBHBIX
PsIOB. SIBISAIOTCS JTH JJOCTATOYHBIC YCIOBHS CXOJMMOCTH HEOOXOIUMBIMH.

35.CopmynmpyiiTe onpeneneHuss abCONOTHO CXOASIIETOCS YHCIOBOTO PsAa,
YCJIOBHO CXOJISIILETOCS YUCIOBOTO psina. [IpuBenure mpuMeps.

36.ChopMyupyiiTe  TOCTaTOYHbIE INPHU3HAKA  CXOIUMOCTH  PSIOB  C
MPOU3BOJBHBIMHU 4lieHaMu. [IpHBenTe PUMEPHI, MOKA3BIBAIOIINE, YTO BCE
YCIIOBUSI TEOPEM SIBJISIOTCS CYIIECTBEHHBIMHU.

37.ChopmynupyiiTe nmpu3Haku aOCOIIOTHOM CXOJAUMOCTH.

38.CthopmynupyiiTe  OmpejeieHue  3HAKOUEPEOYIOLIerocs  CXOJSIIErocs
YHCIOBOIO  psifa, MpPU3HAKH CXONUMOCTH. IlpuBemute  MpHUMEpBI,
HOKA3bIBAIOILIIE, YTO BCE YCIOBUS TEOPEM SIBISIOTCS CYLIECTBCHHBIMHU.

Bomnpocsl k 3k3aMeHy

(4 cemecTp)

. m
1. JlokanpHBII 3KCTpeMyM (DyHKIUH frRE-R, [Mpumepsr. HeoOxoaumere
YCIIOBHS SKCTpEMYyMa.
. pm . p2
2. JlocTaTouHsIe yclIoBHs dkeTpeMyma s pyrkuun |- R >R oy fIRToR
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10.

11

12.
13.
14.
15.

16

17.

18.

19.
20.

21

24

27.

28.
29.

30

[onstue muddepeHunpyemoit  GyHKIUH fiR" >R Omneparop —
npousBonHad. [Ipumeprl. VYcnoBue audp¢epeHIUpyeMOCTH B TepMHHAX
npupamennii. HenpepeiBHOCTH quddepenupyemoii GpyHKIuu.

Teopema o cTpyKType MaTpHIBI OIIepaTopa IPOM3BOTHOM.
Jludepenmpyemocts GyHkn | RTR" g cily4ae HEMpepbIBHOCTH
YaCTHBIX MTPOU3BOIHBIX KOOPAWHATHBIX (PYHKLIHIL.
JuddepeHnnpyeMocTb KOMIIO3UIINH.

TeopeMbl 0 KOHEUHBIX PUPANICHHSX.
Henpepsisro auddepenmypyemsie  GyHKINN fiR" >R VYcnousa
HeTpepbIBHOH IddepeHInpyeMoCTH.

Teopema 06 0OpaTHOM QyHKIHH.

Ionsatue HesiBHOM dyHKIMU. [Ipumepsl. Teopema o HesIBHOW (QyHKLIUH.

. IlpaBuno nmuddepenunpoBanuss HesBHBIX ¢GyHKIUA. Teopema o cucTeme

HESIBHBIX (DyHKIWH.

ITonsaTHE ycnoBHOro 3kcTpemyMa. IIpumepsl.

Heob6xoaumble ycinoBus YCIOBHOTO 3KCTPEMyMa.

Oynkuusa Jlarpanxka. JloctaTouHble YCIOBUSI YCIIOBHOTO AKCTPEMYyMa.
Wzmepumsie o XKopaany muoxectBa. Mepa XKopaana. [Ipumeps MHOXKeECTB He
n3MepuMsIx 1o XKopmany. Kpurepuit namepumoctu.

. [lonsatue nBoitHoro wuHTerpana. Kpurepuii HHTErpUpyeMOCTH B TEpMHHAX

HWHTETPaIbHBIX CYMM.

Kpurepnii JleGera HHTETPUPYEMOCTH MHOTOMEPHOU ¢$byHKINH.
WHTerpupyeMocTs HeNpepbIBHOH (QYHKIHN.

CgoiicTBa uHTerpana. JIuHeitHOCTh. MOHOTOHHOCTb. ARIUTHUBHOCTE. OlieHKa
MOZYJIsl HHTErpana.

Teopema @yOunu. Brraucienne TBOMHBIX HHTETPAJIOB.

Teopema 0 3aMeHE IEPEMEHHBIX B IBOWHOM MHTErpaJIe.

. Hepexon K MOJISIPHBIM KOOpAWHATaM B Ka4€CTBE 3aMCHBI ICPEMECHHBIX.
22.
23.

Tpoiinsie uaTerpasnsl. Berancnenue. CBoiicTaa.
3aMeHa TNEpeMEHHBIX B TpoiHOM uHTerpaie. Ilepexox Kk cdepuyeckuM u
LWINHAPUYECKUM KOOPAUHATAM.

. MHOromMepHbIE UHTETPAIbI
25.
26.

EctecTBennas napamerpusanus kpuBoil. OpueHTanus KpHUBOH.

[lonaTne kpuBonMHeHOr0 WMHTerpasa l-ro ponxa. CpoiictBa. Brrumcnenue
CBEIICHUEM K OIpENEICHHOMY UHTErpay.

Kpusonuneitnbie nHTErpaisl 2-ro poja. CBsi3b ¢ KPUBOJIUHEHHBIM HHTETPATIOM
1-ro pona u onpeseIeHHBIM UHTEIPATIOM.

®opmyna ['puna.

He3aBucMMOCTh KPHBOIMHEHHOTO HHTETPaNa OT ITyTH HHTEIPUPOBAHN.

. [IpunioskeHrss KpUBOJIMHEHHBIX HHTETPAJIOB.

MeToanueckue YKasaHus a1 oﬁyqamumxcﬂ M0 OCBOCHUIO THUCIHUILTHHBI

Opraau3ys CBOIO yueOHYI0 paboTy, CTYACHTHI JOJIKHBI;
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Bo-nepsvix, BBIIBUTh PEKOMEHIYEMBI pEXHUM W Xapakrtep ydeOHOU
paboOTHl O M3YYECHHIO TEOPETHYECKOr0 Kypca, MPaKTHIECKOMY NPUMEHEHUIO
N3y4YEHHOTO MaTepuaja, MO BBIMOJHEHHUIO 3aJaHWH ST CaMOCTOSTEIbHOU
paboThI, 110 UCTIOIB30BAHUIO HHPOPMAITMOHHBIX TEXHOJIOTHH U T.J.

Bo-emopbix, 03HAKOMUTHCS C YKAa3aHHBIM B METOJUYECKOM MaTepHalie Io
JUCHMIUIMHE [epeyHeM Yy4eOHO-METOIUYECKUX H3JaHMH, PEKOMEHAYEMBIX
CTYIEHTaM AJI1 IOJNTOTOBKM K 3aHSATUSAM M BBIIOJHEHHS CaMOCTOSTEIbHOM
paboThl, a TakKe C METOJAMYECKUMU MaTepuajaMh Ha OyMaXKHBIX W/WIH
JIEKTPOHHBIX HOCHUTENAX, BBINYIICHHBIX Kadenpod CBOUMH CUIaMH H
MPEIOCTaBIsIEMBIE CTYyIEHTaM BO BPEMs 3aHATHH.

CamocTtosTenpHas padoTa CTyJICHTOB, IPEAYCMOTPEHHAS yI4E€OHbBIM IIIIAaHOM
JOJKHAa COOTBETCTBOBATh Oojee IIyOOKOMY YCBOEHHIO H3y4yaeMoro Kypca,
(hopMHpOBaTh HABBIKK MCCIIEIOBATEIHCKOM PabOTHI 1 OPUEHTHPOBATH CTYACHTOB
Ha yMEHHEe IPUMEHITh TEOPETUUECKUE 3HAHNS Ha IIPaKTHKE.

1. PaboTta ¢ y4eOHbIMU mocoOMAMHU. /{11 MONHOIICHHOTO yCBOEHUS Kypca
CTYIEHT JOJDKEH, IPeXIe BCEro, OBJAJETh OCHOBHBIMU IIOHATHAMH 3TOH
JucHuIUIMHBL. Heo0XoauMo yCBOUTH ONpeAeeH:s U MOHATHSA, YMETh NPHBOIUTH
UX TOYHbIE (POPMYIHUPOBKH, MPUBOJUTH NPUMEPHI OOBEKTOB, YAOBIETBOPSIOIINX
aToMy omnpezenernto. Kpome Toro, Heo0XoauMo 3HaTh Kpyr (hakToB, CBA3aHHBIX C
JIAHHBIM TOHSATHEM. TpeOyercsl TakKe 3HaTh CBS3M MEXKAY IMOHATHUSMH, YMETb
yCTaHaBIMBaTh COOTHOMICHWS MEXIy KiaccaMd OOBEKTOB, OIHCHIBAEMBIX
Pa3NUYHBIMU TTIOHATHSIMHU.

2. CamocTosiTesIbHOE H3yyeHHe TeM. CaMocTosTeNbHAs padoTa CTyAEHTa
ABJSIETCST BAXHBIM BHJOM JIESATENBHOCTH, IO3BOJIIOIIMM XOPOLIO YCBOUTH
U3y4yaeMblil IpeIMeT U OAHUM M3 YCIOBUH TOCTH)KEHHUS HEOOX0IMMOTr0 KauecTBa
NOATOTOBKH W TNPO(GECCHOHANBHOW MEePenoAroTOBKH clienuanucToB. OHa
IpeAIosIaraeT CaMOCTOATENIbHOE U3yUEeHUE CTYICHTOM PEKOMEHIOBAaHHON yueOHO-
METOAMYECKON JIMTEPATyphl, Pa3IMYHBIX CIIPABOYHBIX MaTEpPHAajOB, HANHMCAaHUE
pedepaToB, BBICTYIUIGHHE C JOKJIAZOM, TOATOTOBKY K JIGKIMOHHBIM U

MPAKTHUYCCKHUM 3aHATHUAM, TIOATOTOBKY K 3aqéTy " DK3aMCHY.
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3. IloaroroBka K mNpakTHYeckHMM 3aHATHAM. I[lpu mOAroTOBKE K
MPAKTHYECKAM 3aHATHUSAM CTYICHTaAM PEKOMEHIYETCS CIICIOBATH METOIUICCKAM
PEKOMEHAAINSAM TI0 PadoTe ¢ YI4eOHBIMH TOCOOUSIMHU, IPUBEICHHBIM BEIIIIC.

4. CocraBjenue rioccapus. B Timoccapuii HOKHBI OBITh BKIFOUCHBI
OCHOBHEIC TIOHSTHS, KOTOPBIE CTYICHTHI H3YYAI0T B XOJ€ CAMOCTOSATEIBHON PabOTHL.
JUis TIONTHOTBI WCCIIEIOBAaHUSI PEKOMEHIYeTCsl BIHCHIBATH B TJIOCCAPHHA W Te
TEPMUHBI, KOTOPBIE CTYJJEHTaM OYyJIyT PACKPBITHI B XOI€ JIEKIIMOHHBIX 3aHSATHI.

5. CocTaBJ/ieHHe KOHCIEKTOB. B KOHCIIEKTe OTpakeHbl OCHOBHBIE MTOHITHS
Tembl. JlJi1 HarnmsgHOCTH M ynoOCTBa 3allOMUHAHUS MCIIOJNB30BAHBI CXEMbI M
TaOJINIIBL.

6. IToaroroBka K 3a4éTy M 3k3ameHy. [Ipy MOATOTOBKE K 3a4€Ty M 9K3aMEHY
CTYIEHTBl JOJDKHBI HCIIOJIb30BaTh KAaK CaMOCTOSTENBHO IOATOTOBIECHHBIE
KOHCIIEKTBI, TaK U MaTepHabl, HOIyYCHHBIE B X0O/1€ 3aHATHH.

KavecTBo ycBOEHUS CTYI€HTOM Ka)I0W MUCHMILUINHBI onieHuBaetcs mo 100-
0aJTHHOM IIKaIe.

WuterpanbHas pelTHHIOBast OMEeHKa (0asuT) Mo KaKAOMY MOAYIO (TIEpHOILY
00yueHHs1) CKIIQJABIBACTCS M3 OLICHKU TeKyIIel padoThl 00YYaIONIMXCsI HA 3aHSTUSAX
CEMHHApCKOTO THIA (CEMHUHApHl, IPaKTHYECKHE 3aHATHS, IPAKTHKYMBbI,
nmabopaTopHbIe PabOTHI, KOJUIOKBUYMBI W MHBIE AHAIOTHYHBIC 3aHATHS), OLCHKH
UHIVBUAYATbHOM pabOThl OOYdYalOIIMXCS M OLEHKH 3a BBIIOJHEHUE 3aIaHui
PEUTHHIOBOTO KOHTPOJIS ycrieBaeMocTH. [Ipn 3ToM 7107151 6autoB, BBIAEICHHBIX Ha
PEUTHHIOBBI KOHTPOJIb HE JOJDKHa mpeBblaTh 50% oOmeid cymMmbl 6asioB
JTAHHOTO MOJyJIsl (TIepro/ia 0OydeH s).

MakcumanbHas CyMMa PEHTHHTOBBIX Oa/UIOB MO Y4eOHOH TUCIMILIMHE,
3aKaHYMBAIOLIEHCs YK3aMEHOM, [0 UTOr'aM ceMecTpa cocTasisieT 60.

OO6yuarommemycsi, HaOpaBmemy 40-54 Oamna, NMpU TMOABEIACHUHW HWTOTOB
cemecTpa (Ha MOCJIETHEM 3aHATHH MO AMCHUILIMHE) B PEHTHHTOBOW BEIOMOCTH
yuyeTa YCIEeBAaeMOCTH M 3a4eTHOW KHIDKKE MOJXKET ObITh BBICTABJICHAa OLCHKA
«yIIOBIIETBOPHUTEIILHOY.

OO6yuaromemycsi, HaOpaBmeMy 55-57 OaioB, NMpH MOABEACHUH HTOTOB
cemecTpa (Ha TIIOCIEAHEM 3aHATHM IO JAWUCHMIUIMHE) B Tpade pPEeHTHHrOBOH
BEJIOMOCTH y4era ycreBaeMocTH «lIpemuanbHbie 0auibl» MOXKET ObITh J100aBJICHO
15 GannoB u BBICTaBIIEHA IK3aMEHAIIMOHHASI OIIEHKA «XOPOIIOY.

OO6yuarommemycsi, HaOpaBmeMy 58-60 OamioB, MpW MOABEACHUH HTOTOB
cemecTpa (Ha IIOCIEAHEM 3aHATHM IO JWUCHMIUIMHE) B Tpade pPeHTHHrOBOH
BEJIOMOCTH y4eTa ycreBaeMocTH «IIpeMuanbHbie 0auibhy MOKET OBITh J0OaBICHO
27 GajuIOB M BHICTABJICHA SK3aMEHAIIMOHHAS OLIEHKA «OTIMYHOY.

B kakux-mubo WHBIX ciydasix [qo0aBlieHHE TIPEMUANbHBIX OaioB He
JIOTTyCKAETCsl.
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OO0yuatomuiicsi, HaOpaBIIMi 10 39 GaJUIOB BKIIOYUTEIBHO, CAET IK3aMEH.
[lpn HanmMuMM MOATBEP)KACHHBIX NOKYMEHTAIBHO YBaKUTENBHBIX MPUYMH, IO
KOTOPBIM OBIIM MPOMYIIEHBI 3aHATHS (IUIMTeNbHas 00Jie3Hb, OOyUeHHE B IPYTOM
By3€ B paMKaxX aKaJeMHYECKOW MOOWMIBHOCTH U JIp.), OOYJaIONIMICS UMEET IPaBO
0TpaboTaTh NPOITYIIEHHBIE 3aHATHS U IOJIYYHUTh JOMOJHHUTENbHbIE OallIbl B paMKax
YCTaHOBJICHHBIX 0ayutoB 32 MOayJib. CPOKHM M TOPSJOK OTPaOOTKH OIpenesnseT
nperno/iaBareib. bansl BRICTaBISIOTCS B Tpade «oTpadboTKay.

OtBer oOywaromerocss Ha OJK3aMEHE OLEHHBaeTcs cymmoi g0 40
pelTHHTOBBIX OayutoB. MrtoroBasi olleHKa CKIaibIBaeTCd W3 CyMMBI OallIoB,
MOJIyYEHHBIX 33 CeMecTp, ¥ 0aJIoB, MOJYYEHHbIX Ha 3k3aMeHe. OOyuaromemycs,
KOTOPBIH CAaeT dK3aMeH, TpeMualibHbIe OaNIbl He HAUYUCIISTIOTCS.

MakcumanbHas cyMMa 0ailioB 10 y4eOHOM AUCIMILUTUHE, 3aKaHIUBAIOLICHCS
3a4eToM, 1o uroram cemectpa cocrasiser 100 6ammos (50 6amioB — 1-ii Moaynb 1
50 GaysIoB — 2-i MOZLYJIb).

Cryznenty, HaOpaBiuii 40 6ansoB ¥ BbllIe IO UTOraM pabOTHI B CEMECTPE, B
9K3aMEHAIlMOHHOW BEJAOMOCTH M 3a4eTHOW KHIDKKE BBICTABISIETCA OLICHKA
«3aureHo». Ctynenty, HabpasieMy 10 39 6aIoB BKIIOUUTENHHO, CIAET 3a4eT.

CornacHO monaxonaM Oa/UIbHO-PEHTHHIOBOM CHCTEMBI B paMKaxX OLIEHKH
3HAHMM, YMEHUH, BIaJieHnil (YMEHHH NMPUMEHATh) W (WJIM) OIBITA JEATCIBHOCTH
JUCIUIUIAHBI YCTAaHOBIICHBI CIICTYIOLIHE ACTICKTHI:

e Cogepxkanue y4eOHOW OUCHUIUIMHBI B paMKaxX OJHOTO CEMeCTpa JASIUTCS
Ha /1Ba MoyJs (riepuona ooydenusi). [To okonyanuu mozyns (epuoja o0y4eHus)
OCYILECTBIISICTCS PEUTHHIOBBI KOHTPOJIb YCIIEBAEMOCTH 3HAHHUN CTY/IEHTOB.

e Cpoku MpoOBeJEeHHUS] PEHTHHTOBOTO KOHTPOJISL:

oceHHull cemecmp — | PEHUTHHTOBBII KOHTPOJb YCIIEBAGMOCTH TPOBOIHTCS
coracHo rpaduky ydeOHoro mnporuecca, || pedTHHIOBbIi KOHTPOIIb YCIIEBAEMOCTH -
JIBE TIOCJIETHHE HeJenu (aKTHUECKOrO 3aBeplICHUs ceMecTpa I0 Tpaduxy
y4e0HOTO MpoIecca;

secenHuti cemecmp — | peHTHHTOBBIM KOHTPOJb YCIIEBAEMOCTH MPOBOJUTCS

cornacHo rpapuky yuyebHoro npouecca, || peiTHHTOBBII KOHTPOJIb YCIIEBAGMOCTH -
JIBE TIOCIETHWE HeJenu (haKTHUECKOrO 3aBeplIeHHs ceMecTpa Io Tpaduky

y4eOHOTO Ipo1iecca.

VIl. MatepnaabHO-TeXHHYECKOE 00ecnedeHne TUCIHIITNHBI

OcHaleHHoCTh
HanmenoBanue cnennaIbHbIX Ilepeyenn IMUEH3NOHHOTO
crenHaAJbHBIX* MOMeleHn i NMoMeIeHu i u NMPOrpaMMHOro odecneyeHusl.
W NOMeIIeHuil 1151 noMeneHuii st PeKBU3UTHI NOATBEPIKIAIOIIETO
CaMOCTOSITEJIbHO padoThI CaMOCTOSITEILHOM JOKYMEHTa
padoThI
VuebHast ayguTopust st Kommrexr yueOHoi Google Chrome — 6ecrinatHo
TNPOBEACHUA 3aHATHI MC6CJ'II/I, UHTCPAKTUBHAsA
JICKIIHOHHOTO TUIIA, 3aHATHI
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CEMHHApPCKOT0 THIIA,
KypPCOBOTO MMPOCKTHPOBAHHS
(BBIIIOTHEHUSI KyPCOBBIX
pabor), TPyMIOBBIX 1
HHIUBUTYATBHBIX
KOHCY/IbTalui, TEKyIEro
KOHTPOJISL M IPOMEKYTOUHO#
aTTecTalyH,
yuebnas ayoumopus: Ne 207
(170002 Teepckas oba., 2.
Teeps,
nep. Cadoswiil, 0. 35)

VYueOnas ayquTopHst Ast
[IPOBEACHUS 3aHATUI
JIEKIMOHHOTO THIIA, 3aHATHI
CEMHHAPCKOTO THUIIA,
KYpPCOBOT'O IIPOEKTHPOBAHHS
(BBIMIOTHEHUSI KyPCOBBIX
paboT), rPyNIIOBBIX 1
HWHIHBUIYATBHBIX
KOHCYJIbTAlU|, TEKYIIEro
KOHTPOJISL U IPOMEKYTOYHOM
aTTeCTalyH,
yuebnas ayoumopusi: Ne 208
(170002 Teepckas obax., 2.
Teepon,
nep. Cadoswiil, 0. 35)

VYueGHas ayauTopHs IS
MIPOBEICHUS 3aHATHI
JIEKIIHOHHOTO THIIA, 3aHATHI
CEMHHAPCKOTO THUIIA,
KypPCOBOT'O MPOEKTHPOBAHUS
(BBITTOJTHEHUSI KYPCOBBIX
pador), TpyMIoBbIX K
HMHIUBUTYATBHBIX
KOHCYIbTAIIM i, TEKYILIETO
KOHTPOJISL M IIPOMEKYTOUHOIM
aTTeCTaIlNH,
yuebnas ayoumopus: Ne 312
(170002 Tseepckas obx., 2.
Teepy,
nep. Cadoswiil, 0. 35)

YuebHas ayauTopus s
MIPOBEACHUS 3aHATUI
JIEKLMOHHOTI'0 TUIIA, 3aHATHH
CEMHHapCKOro THUIIa,
KypCOBOTO TPOEKTHPOBAHUS
(BBIIIONHEHUS KypPCOBBIX
paboT), TPyMIOBbIX 1

CHCTEMa CO BCTPOCHHBIM
MPOEKTOPOM.

Komnaexm yuebHoii
mebenu, CD-
Maznumona,
KOMRbIOmep:
(cucmemmulii 610K +
MOHUMOP),
MHO20(DYHKYUOHATbHBILL
nasep.
Konup/npunmep/ckamnep,
sudeonieep, menesusop,
DVD nneep.

HutepaktuBHas
cuctema Promethean
ActivBoard 587.
Komnaexm yuebnoii
Mmebenu,
UHMEPAKMUBHAS
cucmema.

Kommexr yuebHoi
Me0eIH, HHTepaKTUBHAs
CHCTEMa CO BCTPOCHHBIM
MIPOEKTOPOM,
KOMITbIOTEp (CHCTEMHBII

Kaspersky Endpoint Security 10 mis
Windows — AKT Ha niepeziaqy npas
IIK545 ot 16.12.2022

Lazarus — 6ecrutatHO

OpenOffice — 6ecrutatao
MHoro¢yHKIUHOHAIBHBII

penakrop ONLYOFFICE 6ecruiatHoe
10 — 6ecmmaTHO

OC Linux Ubuntu 6ecrmatoe T10 —
OecmIaTHO

Google Chrome — 6ecmaTao
Kaspersky Endpoint Security 10 ms
Windows — AKT Ha niepeziaqy npas
TIK545 ot 16.12.2022

Lazarus — 6ecrutatHO

OpenOffice — 6ecrumatHo
MsHoro¢yHKIIMOHAIBHbIN

penakrop ONLYOFFICE 6ecruiatHoe
I10 — GecrutatHo

OC Linux Ubuntu 6ecrutatroe TTO —
OecraTHo

Google Chrome — GecmtaTao
Kaspersky Endpoint Security 10 mmnst
Windows — AKT Ha nepezady npas
TIK545 ot 16.12.2022

Lazarus — 6ecruiatHO

OpenOffice — Gecrumatao
MHoro¢yHKIIMOHAIBHbIH

penakrop ONLYOFFICE GecruiatHoe
I10 — GecrutatHo

OC Linux Ubuntu 6ecruratoe 1O —
OecruaTHO

Google Chrome — 6ecmatao
Kaspersky Endpoint Security 10 ms
Windows — Akt Ha niepenady npas
TIK545 ot 16.12.2022

Lazarus — 6ecrutatHO

OpenOffice — 6ecrumatHo
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UHUBUYATbHBIX
KOHCYJIBTAIINM, TEKYILEro
KOHTPOJISL X TPOMEXYTOIHOM
aTTecTaluy,
yuebnas ayoumopus: Ne 203
(170002 Tsepckas obn., 2.
Teepy,
nep. Cadoswiil, 0. 35)

JlaGopaTopusi KOMIBIOTEPHOH
0e30nmacHOCTH Kadeapsl
KOMIIBIOTEPHOM 06e301acHOCTH
W MaTeMaTHYECKUX METOJI0B
ynpasnenus: Ne 203a
(170002 Tseepckas obx., 2.
Teepy,
nep. Cadosvuii, 0. 35)

VYueGHas ayauTopHs TS
MIPOBEICHUS 3aHATHIA
JIEKIMOHHOTO THIIA, 3aHATHI
CEMHHAPCKOTO THUIIA,
KypPCOBOTO MPOCKTHPOBAHHSI
(BBIMIOTHEHUSI KyPCOBBIX
pador), TpyNIoBbIX 1
HMHIUBUTYATBHBIX
KOHCYJIBTAIIN, TEKYIIEro
KOHTPOJISL U IPOMEKYTOYHOM
aTTeCTaluH,
yuebnas ayoumopusi: Ne 212
(170002 Tsepckas oon., 2.
Teepy,
nep. Cadoswiil, 0. 35)

0JIOK, MOHUTOD,
KJIaBHaTypa, MBIIIb) 1
IIT., PeIUPKYIATOP.

Kommutekt yueOHOM
MebeH, HCTOYHNK
Oecniepe0oiHOrO
MUTaHUA 5 MT.,
KOMMYTaTOp,
KOMIIBIOTEP
(cucteMHbIH OJI0K,
MOHHTOD, KJIaBHATYpa,
MBIIIB) 7 MIT., KOTIHP-
MPUHTEP-CKaHep 2 IIT.,
wieep combo,
TEJEBU30P, IKpaH
HACTEHHBIH, yueOHbIH
11a60paTOPHBIN CTEH
JUTS U3y4EHHS OCHOB
Kpunrorpapuu,
UCTIOJIHEHUE OJI0YHOe
BCRYPTO, yuebno-
11a60paTOPHBIN CTEH
JUTSL U3yYCHHS
0II04YHOTO KOJUPOBAHUS
3U-BK.Menosas oocka,
KOMNJIeKm y4eOHou
mebenu.

Kommekr yye6Hoi
Mebenu,
MYJIbTUMEIUHHBIN
KOMILIIEKC.

MHoro¢yHKIIMOHAIBHbIN

penakrop ONLYOFFICE 6ecruiatHoe
1O — 6ecrnatHO

OC Linux Ubuntu 6ecrratroe 1O —
OecraTHoO

Google Chrome — GecriaTtHO
Kaspersky Endpoint Security 10 mst
Windows — Akt Ha niepezady npas
TIK545 ot 16.12.2022

Lazarus — 6ecrmatHO

OpenOffice — 6ecrmatHo
MHOropyHKIHOHAIbHBII

penaxtop ONLYOFFICE 6ecratHoe
I1O — 6ecrunatHO

OC Linux Ubuntu 6ecmataoe 10 —
OecruaTHO

Google Chrome — 6ecmatao
Kaspersky Endpoint Security 10 ms
Windows — AKT Ha niepeiady npas <
TIK545 or 16.12.2022

Lazarus — 6ecrutatHO

OpenOffice — GecrumatHo
MHoro(yHKIHOHAIBHBII
penakrop ONLYOFFICE 6ecruatHoe
1O — 6ecrnatHO

OC Linux Ubuntu 6ecrmarroe 10 —

OecmIaTHO

VIll. Cenenusi 00 00HOBJIEHUH PadoUeii MPOrpaMMBbI THCIHATLTHHBI
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( OTtdopmaTupoBaHo: LLpudT: He Kypcus, LiBeT wpudrTa:
L [Opyroi uset (RGB(63;63;63))

Ot opmaTupoBaHo: Mo nesomy kpato, MonoxeHue: Mo

FOpU30HTaNn: cneea, OTHOCUTENBHO: nonsa, Mo BEPTUKanu:

0,21 cm, OTHocuTenbHO: ab3aua, Mo ropusoHTanu: 0,32 cM,
| obTekaHue TekcToM




Ne OO0HoBJICHHBIIT Onucanue BHECEHHBIX Jata u Ne npotoxoJia
IL.0. | pa3aen padoueit U3MEHEeHUI 3aceqaHust Kageapol /
NMpOrpaMMbl MeTOAMYeCKOro coBeTa
AUCHUILTUHBI ¢pakyabTera,
yYrBepauBuiero
H3MEHECHHUSA
1.
2.
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