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|l. AHHOTAUSA

1. Ieanb 1 321244 JUCHUTIIIMHBI

LensiMu OCBOCHMS JMCLMIUIMHBI «J]OTIOJHUTENBHBIE TJIaBbl MaTEMaTHYECKOro
aHaNM3a» SBISETCS YIUIyOJICHHOE M3YYEHHE OCHOBHBIX 0a30BBIX TOHATHH
MaTeMaTHYeCKOTOo aHanmm3a HeoOxomammbix mms ocsoeHus OOIl m mocnemyroreit
npodeccHOHANBHOI AeATETHbHOCTH.

3agaun:

e (opMHpOBaHUE 3HAHWI O MareMaTHhke, Kak 0coOOM crocoOe MO3HAHUs
MHpa U 00pase MbILUIEHHUS, OOIHOCTH € MOHATHH U IPeNICTaBICHHH;

e BhIpaOOTKa yYMEHWH H  HABBIKOB  PCLICHHS  MaTEMaTHYSCKH
(hopMaIM30BaHHBIX 33134,

e (GOpMHUpOBaHHE TEOPETHYCCKUX 3HAHHU MO0 MATEMATHYSCKOMY aHAITU3Y
(OCHOBHBIE TOHSATHS, OIpPENENICHHUs, TEOpeMbl M (aKThl) HEOOXOAMMBIX JUISA
W3YYCHUsI TIOCIESIYIONINX MATEMATHIYECKIX U CIICIUATbHBIX TUCIHUILUIMH, PEIICHUS
HKOHOMHMYECKUX U MPUKJIAAHBIX 33134

® TIOJlydYeHHE HEOOXOIMMBIX HABBIKOB TEOPETHUECKHX HCCIICAOBAHUM
pellieHUs TPAaKTUYECKUX 3ajad, HEOoOXOJUMBIX B Oyayledl mpodeccuoHalIbHON

JACATCIIBHOCTH.

2. MecTo TMCHMILINHBI B CTPYKTYPe 00pa30BaTeIbHOil MPOrpaMMbI

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

JMciMIiiHa IMEeT JIOTUYECKHE M COJIePKaTelIbHO-METOMYECKIE B3AaHMOCBS3H
CO BCEMH MAaTEeMaTUYECKHMH M €CTECTBEHHOHAYYHBIMH JUCIUILTHHAMHE (B YaCTHOCTH,
MAaTEMaTHICCKUM aHAJIN30M) H HEOOXOIMMa TSl M3YUYCHHUSI 3TUX AUCLIUILIIH.

Ji1s1 OCBOCHUS UCLMIUTAHBI HEOOXOIMMBI YCTOHYHBOE 3HAHKE IIKOJIBHOIO Kypca
MATEMATHK{ U HAIMYNAC YCTOMYMBBIX HABBIKOB PAbOTHI ¢ OOBEKTAMH AJIEMEHTAPHOM
MAaTEMaTUKH.

Jucrmruinaa usyvaercs Ha 1, 2 kypcax (1 — 4 cemectpsr).
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3. O0bem gucounHbl: 11 3aueTHBIX equnmi, 396 akageMUUeCKUX Jaca,

B TOM 4YHCJI€:

KOHTaKTHas ayIuTOopHas padora: 142 yaca,
B TOM 4HCJe. TpakTHdeckue 3aHaTus 142 daca, B TOM 4YHCJE NpaKTHYECKas

MTOATOTOBKA 6 4acoB;

KOHTaKTHasl BHEAYIUTOPHAs paboTa: KOHTPOJIb CAMOCTOSTEILHOM padoThl 10 Yacos,

B TOM YHCIIe KypcoBas pabota 10 gacos;

camocrosiTeIbHast padora: 244 Jaca,
B TOM YHCJIe KOHTPOJIb 27 YacoB.

4. TInanupyemble pe3yJbTaTbhl O0Y4eHHs] IO JMUCLMILINHE, COOTHECEHHbIE C
IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHSI 00Pa30BaTeIbHOI MPOrpaMMbI

ITnanupyemble pe3ynbTaThl OCBOSHUS
00pa3oBaTebHOH MPOrPaMMBI
(popmupyemble KOMIETESHIIUN)

[Inanupyemsie pe3yabTaTel 00y4eHHS 10
JIWCIIAIUTAHE

VK-1 CnocobeH OCyIIEeCTBIATh TOHCK,
KPUTHYECKHUI
nH(bOpMALMY, TPUMEHSTh CHCTEMHBIH
MOIXOX U pELICHHs IIOCTaBJICHHBIX
3a1aq

aHaJm3 nu CHUHTE3

VK-1.1 Anasmsupyer 3ajady, BBIICIAS e 0a30BbIe
COCTaBJIAIOIIHE

VK-1.2 Onpezensier, HHTEPIPETUPYET U PAHKUPYET
nHpopMaImIo,  TpeOyeMyro UL pelleHus
TIOCTaBJICHHOH 3a/1a4K

VK-1.5PaccmarpuBaer ¥ mpemiaraer BO3MOXHBIE
BapUaHTHI PEIICHNUS [TOCTaBIICHHON 3a1a4y, OLICHUBAsI
HX JOCTOMHCTBA M HEJJOCTaTKH

ITK-2 Cnoco0OeH OCyIIeCTBIATh HAay4HO-
HCCIIeIOBATEIbCKYI0 PaboTy Ha OCHOBE
MAaTeMaTHYeCKHX U €CTECTBCHHBIX Hayk,
OCHOB IIPOTrPaMMHPOBAHUS u

HHGOPMAIMOHHBIX TEXHOIOTHI

IIK-2.1  Axryanmu3upyer  0a3oBble  3HaHW,
MOJlydeHHbIe B 00JacTM MaTeMaTH4eCKuX U
€CTECTBEHHBIX ~ HayK, IPOrpaMMHPOBAaHHA U

“H()OPMAIIMOHHBIX TEXHOJIOTUH

5. ®opma MPOMeKYTOUHO ATTECTAIMU U CeMeCTP MPOXOKIEHUS
KypcoBas pabota (2 cemectp), SK3ameH (4 cemectp).

6. SI3bIK MpenogaBaHusi: PyCCKUIA.




Il. Conep:xanne AMCUMINIMHBI, CTPYKTYPUPOBAaHHOe MO TeMaM (pa3siesiaM) c
YKa3aHHeM OTBEIEHHOT0 HA HUX KOJHYECTBA aKAJeMHYECKHMX YacOB U BHIOB

Y4eOHBbIX 3aHATHI

KonraktHas padora (dac.)
IIpakTnueckue
Jlexun 3aHATHS

Konposns
CaMoCTOsI- Camocros-
TEeNBHON TeNnbHAs
pabotsi (B | pabora (B T.4.
TOM 4HCIIe KOHTPOJIb)
KypcoBas
pabora

YuebHas mporpamMma —
HaNMEHOBAaHHE Pa3/eNoB U
TeM

Bcero (uac.)

BCCTO BCCTO

no020moexa

6 M.Y. NPAKMU4ecKas
noo2omoska

6 m.4. npakmu4eckas

1 cemecTp

Pa3pen 1.
JlelicTBUTEILHBIE
qucsaa
Harypanbhsle uyncna.
IIpunnun
MaTeMaTH4YEeCKOU
UHAYKLIHH.
Hepagenctso
Bepnymmu. bunom
HrroToHa.

I'paHu 4yncnoOBBIX
MHOXECTB. TeopeMsl 0
CyIIECTBOBaHUH

. N 6 0 0
rpaneid. CBoiicTBa
rpanei. [IpuzHaku
TpaHeH.

Pa3nen 2. ®ynkoun
Ionstue QpyHKIMH.
OOm1re cBOHCTBA
¢dyskuuit. O6pa3 u
poo0pa3 MHOXKECTBa
IpH 0TOOpaKEHHH.
Knaccudukanus
dyHKITHI
(MHBEKTHBHEIE,
CIOPBEKTUBHBIE,
OMEKTHUBHBIC
OTOOpaKEHHS).




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

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

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

Pasnen 3. Mpexen
YUCJI0BOT
MOCae0BATEILHOCTH.
IIpenen uncnoBoit
MOCJIEI0BATCIILHOCTH.
OCHOBHBIC CBOMCTBA:
CX0auMOCTh B
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 ¥ TIPEICITBI
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.

Pa3znen 5.
JunddepenuuaibHoe
HCYHCJIEHne
¢yHkumii oqHoM
nepeMeHHOIA.
ITonsTue

T depeHInpyeMocTu
(yHKINHU B TOUKE.
OKBUBAJICHTHBIC
OTIpeIeIICHHUSL.
IIpousBonHas.
Juddepennnann.
T'eomeTpuueckuil
CMBICJ IPOU3BOIHOM.
HenpepsiBHOCTD
nmudhepeHIIpyeMoit
(hyHKUINH.
OnmHOCTOPOHHSA
muddepeHuupye-
MOCTb.
Juddepennupyemoct
b QYHKIIUH, 337]aHHOU
napaMeTPHUYECKH.
I'nagxue KpuBbIE.
Huddepermupyemoct
b 3JIEMEHTAPHbBIX
(hyHKUUMH.

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




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.

PackpeiTue
HEOMpPEJEICHHOCTEH.
IIpaBuna Jlonurans

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

108

34

74

2 cemecTp

Pazpnen 6.
HNHuTerpupoBanue
OJHOMEPHBIX
byHxnmii.
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.

Paznmen 7.
YucJioBble psiibl.
[lonsaTue yncinoBoro
psna. OOmuii uieH.
YacTHBIE CyMMBI.
CX0auMOoCTh
YHCJIOBOTO psia.
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
CTeNeHHbIEe PSBI.
DOyHKUIUOHAIbHBIE
psnbl. [loroueunas u
paBHOMepHast
CXOUMOCTb.
Kpurepuii Kommn.
IIpuzHak
Beitepirpacca
pPaBHOMEpPHOU
CXO/IMMOCTH.
HemnpepsisHOCT
CyMMBI psizia.
WnTerpupoBanue u
muddepeHnrpoBaHme
(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
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AIIEMEHTaPHBIX
(hyHKUHMH.

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

IIpenen u
HETPEPHIBHOCTH
(yHKIMH 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
orneparuu.
I'eomerpuueckuit

18

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

[IpoK3BOHbIE H
muddepeHnnans
BBICIIINX TTOPSIKOB.
Teopema 0 paBeHCTBE
CMEIIaHHbIX YaCTHBIX
TIPOM3BOJIHBIX.
DopMyJIsl 11
BBIYHCIICHHS
JuddepeHnuanon
BBICIITNX TTOPSIIKOB.
®opmyna Telnopa.
JlokanbHbIH
9KCTPEMYM (YHKIIUU
MHOTHX IT€pEMEHHBIX.
Heobxonumsle n
JIOCTaTOYHBIE YCIOBHS
3KCTpeMyMa.

Y cnoBHBII
skcTpemyM. [IpaBuio
MHOXKHTEIEH
J'[arpaHn(a.\

18

10

2 EEP!

([TAA1]):

108

34

74

4 cemecTp

Pa3nea 11. KpaTnbie
HHTErpaJibl.
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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TpoiiHble UHTETpAIBl U
UHTETPaJIbI BHICIIEH
KPaTHOCTH.
IIpunosxeHns KpaTHBIX
HUHTETPAJIOB.

Paznen 12.
Kpusosmneiinbie
HHTErPaJibl.
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 10 4 0 24

108 O 0 36 4 0 72

Bcero 396 | O 0 142 6 10 244

I11. O6pa3oBaTesibHBIE TEXHOJIOTHH

[MpenonaBanve yuyeOHON AUCIUILIMHBI CTPOUTCS HA COYETAaHUU ayJUTOPHBIX
3aHATHH U pa3IMIHBIX (OPM CaMOCTOSTENLHON paboThI CTYJICHTOB.

Taxke Ha 3aHATUSAX TPAKTHKYETCSl CaMOCTOSITENIbHAs paboTa CTYyZIEHTOB,
BBIIOJIHEHHE 3aJaHWi B MaJIbIX IpyNINax, IUCbMEHHbIE pPabOThl, MOJEIMPOBAHUE
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JWICKYCCHOHHBIX CHUTyal[id, padoTa C pa3JaTOYHbIM MaTEpUAIOM, IPUBJIEKAKOTCS
pecypesr cetn INTERNET. Kype mpemycmarprBaeT BBITIONHEHHE KOHTPOJBHBIX H
CaMOCTOATENIBHBIX PA00T, THCBPMEHHBIX NOMAIHUX 3afaHuil. B kawectBe ¢opm
KOHTPOJISI UCHIOJIb3YFOTCS PA3JIMYHbBIC BAPUAHTHI B3AUMOIIPOBEPKH 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 (TpamunMoHHas)

IV. OuleHoYHBIe MaTepHAJIBI JJs NMPOBEAEHHS TEKYIIEH M MPOMEKYTOYHOM
aTrTecTalMu

1. Ouenounvie mamepuanvi Ona npogedenun meKywieit ammecmayuu
Juddepennupopanne 0JHOMEPHBIX (PyHKIMIA.
IKCTpeMyM OHOMEPHOI (PyHKIMH

1. Onpenenure, 6yner mu Gynkus  f(x) =[x -sin\[x| auddepenmmupyema B
TOUKE x—=0.

VX
2. Haiigute npoussoanyto GyHkuuu  f(x) =sin? 2| x? +E;r:T .
x

3. Haiigure kacatenbHble PyHKIMH  f(x)=-2%;, B HEMOJBMKHBIX TOUKAX

1+x?
9TON QYHKITHH.
4. Omnpenenure, CKOIbKO pa3 GyHKIHUA f(x)=(x—|x)-x* auddepennupyema B
TOYKE x=0.
5. Tlyctb £ (x) = x-sinzx. Jlokaxure, 4ro st moboro uncna M Haigercs
TOYKa Xy >M, Takad, uro f'(x))=0.
6. Haiimute npenenst 6.1. lim % 6.2. X%Oﬁ
7. Haiiaure mpoMexxyTKu MOHOTOHHOCTH M TOYKH SKCTpEMyMa (QyHKIHH
f(x)= \x—ﬂe_‘x_l‘ .
8. HaiizuTe HanMeHbIee U HaMOOJbIICe 3HAYCHIE (DYHKIIUU
f(x)=x®-6x2+9x—1 Ha OTpe3Ke [2;4].
9. Haiigure paBHOOEPEHHBII TPEYroJbHUK HAUOOIBIIEH IIOIIAIH,
BIIMCAHHBINA B OKPY>KHOCTb 33J]aHHOTO pajnyca
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2(x-1)
x+1 !

10. Jloxaxxute HEPaBEHCTBO Inx > x>1. lIpuBeguTE reOMETPUUECKYIO

WILTIOCTPAIIHNIO.
11. HaiiauTe mpOMEKYTKH BBIMYKIOCTH M BOTHYTOCTH, @ TaKKe TOUKH
neperuba QyHkuun f(x) = 15; .

12. Haiinure BTOpyo nponssoanyto GpyHkmun f(x) = x° +arctg x .

Heonpenesennblii unTerpaa. OnpeaeneHHbI HHTErpaJl.

1. Haiigute nHTErpabL.

1.1 x—1)(2x +3)2dx 1.2. (2 —2X+2)|n(x+l)+2xd '
(x=1)( )
—2X+2
3 52
1.3. j%dx- 14.  [x-sin3xdx
(X+D)(x=D*(x~ +1)
\/2+x 2x41 sin® x
1.5. 16, [ gy, 17
I '[M " J.cos X
1 % _
1.7. Ix/ﬁdx. 1.8. dex
SV 2 0 SiNX+cos” X
1 . 05 i
1.9. l(x3+eﬁ—sin X—F) 1.10. E|;(2x—l)~(-34X —Ax+L gy
¢ 0
111 [in2x-dx 112, [x*1-x2ox

-1
Heco6cTBennsiii unTerpad. Ipunoskenust HHTerpaJa.
i i : _4
1. Haiinure miomans Gurypsl OrpaHMueHHOMN JIMHUAMA y =sin2x M y=2x
2. Haiigure niuHy KpUBOH x=2t%, y= %ta, te[0;2]
3. HccnemyiiTe Ha CXOAMMOCTH HECOOCTBEHHBIA WHTETPAIL.

+o0 2 +o0 16/ 3 4
31 [m e 32 o e 33 [
1

YucaoBble PHAAbI

1. Uccnenyiite Ha CXOOUMOCTD PsiA.
n+1 °° n+1 n®+1 2 2"

11,5 14,
Z n?+ x/n +3 nzz‘i nz:in+3"

1.5. Ro1). 16 220’ 17 D 7w
[ M] Z PIa Coszn

(I)YHKIII/IOHZUILHLIC H CTCIICHHBIC PAABI

i

n=1
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1. Hccnenyiite GyHKIMOHAIBHYIO MOCIEIOBATEIBHOCTh (f,) Ha

CXOJIMMOCTh U PABHOMEPHYIO CXOJAMMOCTh Ha MHOXeCTBe A.
1L f)=—2, A=[01]. 12 A=(0;+).

1+n+x

tg nx
f X) = arci

n( ) Jnix !
2. Hccrnenyiire Ha paBHOMEPHYIO CXOAUMOCTb (DYHKIIMOHAIIBHBIA Pl HA
MHOXecTBe A.

21. % AL (O4w). 2.2, T X, A (0e).
ngl x4X2 A=(0;+ox) Zzll(_l) o A=(0;+0)

1+n

n+x?

2.3. z(_l)ﬂJrlm, A:(—OO;-HX)). 2.4. Zefnzxz cosnx: A:[O,f[]
n=1 n=1
3. Haiinure paanyc HHTEpBaI U 00J1aCTh CXOAMMOCTH CTEIICHHOTO PSJia.
3.1 i(l+;)"2 Ny 32. W .
n=1 : n=l(2n!)

4. ®ynxuuio f pasmoxwure B psiq Makiiopena u Haiiiure 061acTh
CXOJIMMOCTH 3TOTO psijia.

41 f)=eX. 42 fpg-—1_. 43 t(9-In2a—xn-

1-x-X

5. Haiinute cymmy psina

0

i 2n-1
5.1. Z)Z(n—ll 5.2. Zn(n+1)xn .
n=1

n=1

JuddepenunanbHoe ucunciaenne GyHKIMA MHOTUX AelCTBUTEIbHBIX
nepeMeHHbIX

oz

o sind../x2 2 2
1. Haijmure 21000 IS PYHKIAH f(x,y,z)_{Z sing X" +y“+2°, 220,

0, z=0
o of  of of _ yxInyz
2. Haiinure x5 o s ¢byskomu  f(x,y,2)=x
. ot R
3. Haiinure xoyer st pyskaa - f(x,y,z) =e™ -cosx

4. Hatimure df(%,l,o) " dzf(g,l,o) UIsT  QYHKIAH
f(x,y,z):z~sinxy+%-cosxz

5. HaiifuTe KacaTelbHyIO IIOCKOCTb K PYHKIMU  f (X, y) =1+ x% —y?2,
MapaIebHYIO THIOCKOCTH  p(x,y) =1—x+y
6. Haiiqure TOYKH JIOKAIBHOTO SKCTpeMyMa (QyHKIIMN

6.1 f(xy.2)=xy’1-x-y-2) 6.2 f(x,y):@

1+x2+y?
7. Haiiure TOYKH YCIOBHOTO SKCTpeMyMa (DYHKIMK  f, IIPH 3aJaHHBIX
OrpaHHYEHHsX.
71 f(xy.2)=xy? Xx+y=z
7.2, f(xy,2)=xy+z, X°+y?=2 Xx+y+z=3.

-17 -



JIBoiiHbIe H TPOHiHbIE HHTErPAJIbI, UX MPHJI0KEHHS

1. Haiigure nBoitHO# nHTErpant no odnactu G, orpaHMYEHHON YKa3aHHBIMHU
JUHASIMHA

1.1. Hcos(x —y)dxdy, x=vy, x=0,y=rx
G

1.2. J..[xydxdy, x=Yy, x=1y=0
G

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

1.4. ”ﬂdxdy, x?=y, 2x=y, x=1, x=2
IS X

2. Haiipute TpoitHoit uaTerpan no obnactu G, OrpaHMYCHHON yKa3aHHBIMU
MOBEPXHOCTSIMU

2.1. ”_[xdxdydz, x=0,y=0, 2=, x+y+2=2
G
2.2. J'gx—vzl;’;zdxdydz, x=2,y=0, =0, X2 +y?=1 z=x2+y?

2.3. m(xz + y2)dxdydz, x=0,2=0,z=1 x*>+ y2 =1 (x=0)
G

3. Haiinute nomanps GUrypbl, OrpaHUUEHHON JIMHUSAMHU
3.1 4y:x2 —4x, x=y+3
32. x=2y, y=3x, 3x=2-y, x=4-2y
4. Haiinute 00beM Tenla OrpaHUYEHHOTO TOBEPXHOCTSIMH

41. x* +y2:2x, z=x° +y2, z=0

KpuBoanHelinble MHTErpaJibl

1. Halinure KpuBOJIMHEHbIE HHTEIPaIbI

1.1. I(2x+ y)ds, | = ABOA, A=(10), B=(0,2), O=(0,0)
|

1.2. J.\/yds, I: x=a(t-sint),y=a(l—cost), 0<t<2x
|

1.3. jydx—xdy, l: y:x3, 0<x<2
|

14 J.(X - y)dx—(x+Yy)dy, |- npou3BOTBHEIA MyTh, COETMHSIONHMIA TOUKH

|
A=(2,-1), B = (1,0)

- 18—



2. Ucnonw3ys popmyny I'puna, Haiinure nHTerpa

[ e*@-cosy)ix—e*(y-siny)dy, G={(x,y) : xe[0, 7], 0<y<sinx}

oG

2. Oyenounvie mamepuansl 015 RPOBEOEHUS NPOMENCYMOUHOI ammecmayuu

IInanupyemsrit
00pa3oBaTesIbHBLH pe3ynbTaT

Tumnossie KOHTPOJIbHbIE

KpI/ITepI/II/I OLICHMBAHMA U IIKaJIa

3aJaHus OLICHUBAHUS
(KoMIeTeHLHsl, UHAUKATOP)
VK-1 Crnocoben | 1. [puBeauTe npumep | ® Mymeemcss  NOAHGIL  AHAIU3
OCYILIECTBIIATD TIOKCK, | MHOXeCTBA HMEIOLLEro 3a0a4u, nNpeonodceH GepHblll
KPUTHYECKHI aHATH3 W CHHTE3 | BEPXHIOI0  Tpaib i He | areopumm  pewienus  3a0aqu,
HUMCIOLIETO HaUMCHBILICTO
wrcopMaITL, TPHMeHSTH 6blO€NIeHbl OCHOBHYIE IIMANbI U
Ny STICMEHTA. meopemuyeckue OCHOBbI
CHUCTEMHBI  moaxon Uit
2. Mpueeante  npumeps | PEUICHUS,  NPUSEOEHO NONHOE
€ILIEHHS [T0CTaBJICHHbIX 33124
p A (byHKIMH, NIMEFOIIX KOHEUHBINH 6epHoe  pewienue  3a0auu,
VK-1.1 Ananusupyem  3aoauy, npesen, HMEIOIIIX sKIIOUArOUee NpaGUIbHBIL
gblOensis ee basoevie | Gecxoneunpiii  mpenen,  He omeem
COCma&mlOmue UMEIOLNX TIpeaeia B 3allaHHOl71 - 18 - 20 6(1]7]708
VK-1.2 Onpeodensem TOUKE. o lmeemcs  nonamvlii  aHauz
uHmepnpemupyem u |3 TIpusenure TIPUMEPBL 3adauu, npeonojicen Gaep Toll
o aneopumm pewenus 3a0aqu u
pamdicupyem  unghopmayuio, | PA3PHIBHBIX ymcumi, P p
peGverio O pewiers | MMEOMEX 1O paspisa OYeHKA  OCHOBHBIX — dMAN08
peoyemy p PASTHHBIX THIIOB. peuwenus, npueedeHo peuienue
NnOCMAGIeHHOU 3a0a4u A 3adauu, HO nonyuen
VK-15 Paccvampusaem — w | & YO CBIb MOKNY |\ opn ey npnpii omeem  us-3a
1 hepeHIpyeMOCTbI0 u i/
npeonazaem BO3MOJICHbIE apugmemuyec-xou | pewenue
HOTIPSPLIBHOCTLIO  (pyHILL B He0oCmamouyro 060CHOB8AHO / &
6apUAHmbl PewteHus | rouge. Tpusenure
. peweHuu  UMeIomcs  IuuHue
nocmaeieHHou 3a0ayu, | neobxomumbIe TpUMEpBIL.

OYeHuBas ux OOCMOUHCMEA U
Hedocmamku

5. Chopmynupyiite
JIOCTAaTOUHbIE YCIOBHS
HEMPEePBIBHOCTH  MPEACTBbHOM
¢dyakpm.  SBisrorest
JIOCTAaTOYHbBIC
HEOoOXOXMMBIMH?
TIOCIIE/I0BATENIEHOCT
HENPEepBIBHBIX byHKIwmi
CXOIUTBCS  PABHOMEPHO K
Pa3pbIBHOM (YHKIHH.

it
YCIOBUS.
Moxer s

6. Hccnenyiite Ha CXOIMMOCTB
psin

S n+l

=n?+3
7. Haiimure  kacaTenbHYIO
IJIOCKOCTh K byHKIIM

f (X, y):1+x2—y2’

TIAPpAVIEITBHYHO TNIOCKOCTH

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

unu  Hegep-Hvle 3ANUCU, He
omaoenenHvle om pewenus — 12
— 17 6anna

Henonnwit  ananuz  3aoauu,
npeonodicet GepHblil ANeopumm
peutenus 3a0ayu, HO UMeemcst
6epHOe peleHue Tuulb Yacmu

3a0auu  u3-3a  J102UHECKOU
owubku — 6 - 11 6anios
He coomeememayem
mpebosanUsM,  U3NONCEHHBIM
evluLe

—0-5 6annos
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8. Haiimure o0BbeM
OTPaHUYEHHOTO

TIOBEPXHOCTAMU

Tena

X4yt =2x1=x*+y%1=0.

2. Tycts  f(X) = x-sinzx.
Jlokaxkurte, 4To A1 JTH000ro
yucia M Haiigercst Touka
X >M,

() =0.

Takas, dTO

3. Chopmynupyiite "
JIOKQXKUTE TeopeMy 0
KOHEUHBIX [PUPAILECHHUSIX.

I1K-2
OCYILIECTBIIAT

CriocobeH
Hay4HO-
HCCIIEIOBATENBCKYIO paboTy Ha

OCHOBC MarcMaTUYCCKHUX H

€CTECTBEHHBIX HayK, OCHOB
MIPOrPaMMHPOBAHUS u
HNH(POPMAITOHHBIX
TEXHOJIOTHI

IIK-2.1 Axmyanusupyem

6a306ble 3HAHUS, NOTYYEHHbIE
6 001ACMU MAMEMAMUYECKUX
U ecmecmeeHHbiX — HayK,
nPOPAMMUPOBAHUSL u
UHDOPMAYUOHHBIX

mexnHono2ull

Brimonnenne
npoekra (paboTbr)
IIpumepsr  TEM
pabort:
1. MHTepnonsMoHHbINH
nonuHoM Jlarpamxa

- 3ajaya UHTEPIOJALUH.

KypCOBOTO

KYPCOBBIX

Bubt HMHTEPIOJIALIMOHHBIX
Onpenenenne
MHTEPIOIALUOHHOTO

HOJIMHOMA Jlarpanxa.

JlokazaTenbCcTBO €ro CBOMCTB.

IIOJIMHOMOB.

TorpemHocTs. IMpumepsr
HOCTPOCHHUSI
UHTEPIOIALMOHHOIO
nonuHoMa Jlarpamka.

- PazpaboTka u peanusanus

aJropurma YHUCJICHHOTO
TIOCTPOCHUS
MHTEPTIOIAIMOHHOTO

TIOJIMHOMa J'larpamka.

2. I[TonmHOMHAIIBHbIE CIUTAHBI
Ha MpsAMoi

- 3amaua TOCTPOEHHS
crutaifHoB. Bunel critaiiHoB.
TlonuHOMHUaNBHBIC
Ha YHCJIOBOU MPSIMOIA.
CBoiicTBa CIuIaifHOB.

CIUIaiftHbI

Croco6st MOCTPOCHHS
HOJMHOMHAIIBHBIX CIIAHHOB.
Ky6uueckue CIUTalHBbI.
Toctpoenue KyOHuecKknx
CITal{HOB.

- PazpaGotka u peamusanus
aJIropuT™Ma HOCTPOECHHUS

KyOUUYeCKHX CILIaifHOB.

o Texcm

OpUSUHATbHDYIL,
npusiedeHbl Haubosee
usgecmmvle pabomol no meme
uccne0oeanus, UCNONb306AHbL
aKmyanvHbie  NPOSPAMMHbLE
cpeocmaa, ompaosicenvl
KII0uesble ACneKmol membl, 6Ce
npeocmasgienHule 6616000l
obocHosanbl, cob1100eHbl
npasuna  opghoepapuueckotl,
NYHKMYAYUOHHOU, CMUIUCTU-
YecKoul Kynbmypul
— 18 — 20 6annos

Texcm onupaemcst monbKO HA
yuebnyio AUmMepamypy,
UCTIONL3YIOMCSL CIMAHOApMHbLE
npocpammuvie  cpeocmed, 8
OCHOBHOM OMPAICEHbL KIIoUe-
8ble aCneKmol membl, OCHOBHASL
uacms 66160008 aApPeyMeHmMupo-

6ana, CcoONVOeHbl  Npasuad
oppoepauueckoti,  nynxmy-
AYUOHHOU, — CIUTUCTUYECKOU

Kkyaomypol — 12 — 17 6anna
Dpazmenmaproe ompasiceHue
KIIOUeBblX ACNeKmo8 membl,
yacmuunoe — coomeemcmeue
cooepoicanus meme U NAAHY
peepama, mne  cobnodenvl
npasuna  opgozpapuueckotl,
NYHKMYQYUOHHOU, CMUTUCTU-
4ecKoll KyIbmypbol

—6-11 6annos
He coomeemcmesyem mpebosa-
HUSAM, U3TIOHCEHHBIM Bblle

—0-5o6ani08
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V. YueGHo-MeToTnuecKoe 1 MH(POPMALIHOHHOE 0fecTiedeHre THCIHILTHHBI
1) Pexomenyemast iureparypa
a) OcHOBHas JMTEpaTypa

1. ®uxrenromnsi, I'. M. Kypc muddepeHnnanbHOro 1 MHTErpajibHOTO HCYHUCICHUS
B 3-x 1. Tom 3 / I'. M. ®uxrenronbu. — 14-e u3n., crep. — Cankr-IletepOypr
: Jlanp, 2023. — 656 c.— ISBN 978-5-507-47239-0. — TekcT : aeKTpOHHBI#H //
Jlann : AJIICKTPOHHO-OHOTHOTCUHAS cucTema. — URL:
https://e.lanbook.com/book/351872

2. TonyGeB A. A. Beenenue B ananm3: yuebHoe nocooue / A. A. T'onybes, B. 1O.
Cyertun ; @exnep. areHTcTBO 110 oOpazoaunuto, [OY BIIO "Teep. roc. yH-T". -
TBepr : TBepckol rocymapcTBeHHbI yHuBepcuter, 2007. - 158 c. : wmi. -
Bubmmorp.: c. 155 (7 Ha3B.). — DnekTpoHHKIN pecypc. — Pexum gocryna:
http://texts.lib.tversu.ru/texts/016260gl.pdf
0) JOTIOJHUTEIbHAS JIUTEpaTypa

1. Mapon, 1. A. luddepennmansHoe U HHTETpaTbHOE HCUUCICHUE B IPUMEpaX U
3anadax. OyHKIMH OHOW NepeMeHHOM : yueOHoe mocodue / M. A. Mapon. — 3-¢
n3j. — Cankr-IletepOypr : Jlanp, 2022. — 400 c. — ISBN 978-5-8114-0849-8. —
Tekcr : anekTpoHHEIH / JlaHb : 37eKTpoHHO-OMONMMoTewyHas cucrema. — URL:
https://e.lanbook.com/book/210134

2. TonybeB A.A. luddepeHumansHoe U WHTETpaNbHOE HCYHCICHUE (YHKIHN
OJTHOTO JICHCTBUTENFHOTO IEPEMEHHOTO : yueOHoe nocodue / A. A. ['onryGeB; M-Bo
obpazoBanus P®, ®I'BOY BIIO "Teep. roc. yH-t". - TBepw: TBepckoii
rocyapCTBeHHbIN yHUBepcuterT, 2015. - 158 ¢. : wi., Tabi. - bubnuorp.: ¢. 155 (14

Ha3B.). — DIEKTPOHHBIN pecypc. — Pexum nocryna:
3. http://texts.lib.tversu.ru/texts/09885ucheb.pdf

2) Ilpoepammmoe obecneuetue

Google Chrome 6ecmmatHoe I10

SAunexc bpayzep 6ecmmataoe [10

Kaspersky Endpoint Security 10 | akr na nepegauy npas ITK545 ot 16.12.2022
MHorogpyHKIIMOHAILHBIN 6ecrutatHoe [10

penakrop ONLYOFFICE

OC Linux Ubuntu 6ecmuiarnoe 10

3) Cospemennvie npogeccuonanvivie 0Oazbl  OAHHBIX U  UHGOPMAYUOHHDLE
CNpasoYHble CUCTEMbl

N Bunx uadopmanmonnoro pecypea,
. /;[ HAMMEHOBaHHUeE Appec (URL)
HH(OPMALMOHHOI0
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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

pecypca
1 OBbC «ZNANIUM.COM» https://znanium.com/
2 IBC «IOPAUT» https://urait.ru/
3 IBC «Vunmpepcurerckan https:/biblioclub.ru/
0MOJIMOTEKA OHJIATH»
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 Penosurapmii Tel'Y http://eprints.tversu.ru
8 Pecypert usnarenncrsa Springer http://link.springer.com/
Nature
9 CIIC Koncynbrantllntoc (B cetn
Tel'Y)

VI. Met OINIECKHE MaTepUaJIbI /IS OﬁyanOIIII/IXCﬂ 10 OCBOCHUIO TUCHUILINHbI

Kypcosan paboma

VY4eOHbIM TIAaHOM MPEIYCMOTPEHO BbINONHEHHE KypcoBoro mpoekra (KIT)
(xypcoBoii pabotsl (KP)).

Tema: ViccnenoBanue u nocrpoeHue rpahukoB GpyHKIHIA.

Cooepacanue KI1 (KP)

1. TuTynbHBIH TUCT.

2. 3aganwue no BeimonHeHuto KI1 (KP) crynenT momyyaet y pykoBoaurens KIT

(KP)

3 OrnaBreHne — MepevyeHb HAa3BaHWM BCEX pa3/eloB (IJIaB), MOJIIYHKTOB,

MIPAIOKEHHUS,, KOTOPBIE YKa3bIBAIOTCS B CTPOTOH IIOCIIENOBATEIbHOCTH C

0003HaYCHUEM CTPAHUI] Havaja KaXXI01 4acTH.

4 BBeneHue — pacKphIBaeT aKTyaJlbHOCTh HMPOOIEMBI MCCIIENOBaHUS, 1ETb,

3a/1auu, 0OBEKT, IPEAMET M METO/IbI UCCIIEAOBAHMS U T.JI.

5 OcHOBHas 4acTh, KaK MPaBWIIO, COCTOUT M3 TJIaB, COJEPIKaHUE KOTOPBIX

onpeneneno 3aganveM Ha KI1 (KP).

6 3aKiII0YeHHE: COACPIKUT KPATKYIO TPAKTOBKY MOTYYSHHBIX PE3yJIbTAaTOB.

7 CIIUCOK UCIIOJIb30BaHHBIX HCTOYHHUKOB.

8 IIpunoxxeHus.

Tunosblie BONpockl U 3a/1a4M J1Jisl IPOBEPKH CAMOCTOATEIbHON PadoThI

1. TlpuBenuTte onpeneneHUe BEPXHEW IpaHA MHOXKECTBA.
2. IlpuBeauTe mpUMEpP MHOXECTBA, HMEIOIIETO BEPXHIOK TpaHb U He
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http://link.springer.com/

HMEIOILET0 HAUMEHBIIIETO 3JIEMEHTA.
3. Haiinure BEPXHHUE U HIDKHUE rpaHu MHOXECTB.

3.1. {0,1,0,01%0,00111, ...} 32, {(-D"2; :neN}

4. IlpuBeaure IpUMeEp MHOXKECTBA HMEIOIIETO BEPXHIOIO IPaHb M HE UMEIOIIETo
HAMMEHBIIIETO JJICMEHTa

5. IlpuBeaute onpeneneHne PyHKINH.

6. Cpenn KpUBBIX, INPHBEACHHBIX Ha PUCYHKax, BBIOEpHTE T€, KOTOpBIC
ABJISIFOTCS TpauKkaMu QYHKIHH.

7. TlpuBeauTe pUMep Tpejielia MociIe0BaTeIbHOCTH.

8. TlpuBeauTe mpUMepsI MOCIEAOBATEILHOCTEH, UMEIONIMX KOHEUHBIH Mpesed,
MMEIOIMX OCCKOHEUHBIH Ipeielt, He MMEIONINX Ipeaea.

9. IlpuBeauTte omnpexaeneHue npenena GyHKIMH B TOUKE.

10.ITpuBenute mpumMepsl (GYHKIMNA, UMEIOIIMX KOHEUHBIH Mpenes, MMEIOIIUX
OeCKOHEUHBIH Tpee, He UMEIONHX Tpelesa B 3a1aHHON TOYKe.

11.TIpuBenuTe onpeelieHNe HEPEPHIBHOM (DYyHKIINH.

12.TlpuBenute mpuMepbl Pa3pbIBHBIX (DYHKIMHA, MMEIOMIMX TOYKH pPa3phbiBa
Pa3IUYHBIX TUIIOB.

13.TlpuBenute ompenenenue mUPppepeHIUPYeMOCTH (QYHKIMA B TOYKE H
NPOU3BOTHOM (DYHKIIMHU B TOUKE.

14. Yxaxute CBA3p MexXAy IUPPEepeHIHPYEeMOCTI0O U HENPEPHIBHOCTHIO
¢yHkmu B Touke. [IpuBeanTe He0OX0MUMbIE IPUMEPHL.

15.0npenenure, spusercs au QyHknuu  f (x) = x?-signx u f(X)=Xx-signx
TP PepeHIUPYEMBIMU B TOUYKE x =0.

16.Haiigure npousBoaHbIe GYHKINU
41, f(x)=cos?(12x+ Z) 4.2, f(x)=e20D",

17.IlpuBenute onpenelieHHe TOYEK JIOKAIBHOTO MaKCHMyMa M TOYEK
JIOKAJILHOTO MUHUMYMa (YHKITHH.

18.ITpuBeuTe MPUMEPHI TOUYEK JIOKATHHOTO MAaKCHMyMa M TOYCK JIOKAJBHOTO
MHHUMYMa QYHKIMH. [ToKa)KUTEe TEOMETPHIECKYIO HHTEPIPETAIHIO.

19.TTpuBeute npuMepsl GYHKIMH, HE UMEIOIINX JIOKATBHBIX IKCTPEMYMOB.

20.ChopmynupyiiTe HE0OOXOAUMOE YCIOBUE IKCTPEMYMA.

21.ChopmynupyiiTe JOCTATOYHOE YCIOBHE IKCTPEMYyMa.

22.Haiimute Touku 3KcTpeMyma GyHkuuu f

101 f()=x*(x-1)  102. f(x)=x-[x-1 10.3. f(x)=|xle”*.
23.HaiiuTe HanOOJIbIIE ¥ HAUMEHbIIIee 3HaueHne QyHKIMu f Ha mpoMexyTke

A
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111 f()=3x*-Ix'-1 A=[-11] 112

f(x)=x-e %, A=[-11]
24.ChopmynupyiiTe onpenenenue nHTerpaita Pumana mo otpesky.
25.VKaxuTe KIacCchl MHTETPUPYEMBIX (DYHKITUH.
26.I1TpuBeanTe MpUMeEp HEMHTETPUPYEMON (YHKIHH.
27.ChopmynupyiiTe onpeneneHue nepBooopazHon (GyHKITUH.
28.Haiinute mepBoobpaszuyo F st dysxumu f(X) =signx, Takyro, 4to
F(0)=0.
29.IIpuBeaute hopMyiy pasinokeHus: PanmoHansHON qpoOH Ha dIIeMEHTapHBIE.
30.Haiigute HeonpeaeIeHHbIC HHTETPAIBL.
181, [& 182, [ 183. |2

X2 —x—2 X2 —x-2

31.Haiigure onpeneneHHbIE HHTETPabI.
2 V4 1
19.1. jlf(J_zde 19.2. Ixz cos xdx 19.3. J-xzex dx
1 0 0

32.IlpuBeanTe OompeeNeHUs] YUCIOBOTO PAa, CXOISIIETOCs YUCIOBOTO psila.
[MpuBenuTe mpUMepsl CXOASAINXCS U PACXOAALIAXCS PSIOB.

33.Chopmymnupyiite HEOOXOAWMBIA TPH3HAK CXOAWMOCTH YHCIOBOTO psina.
SIBnsietcst i HEOOXOMMOE YCIIOBHE CXOMMOCTH TOCTaTouHbIM. [IpuBenuTe
TPUMEPEI.

34.ChopmysupyiiTe HOCTATOYHBIC NPH3HAKH CXOAUMOCTH MOJOXUTEIBHBIX
PAIOB. SIBIAIOTCA TN JOCTATOUHBIE YCIOBHUS CXOJUMOCTH HEOOXOIUMBIMU.

35.Chopmymnupyiite onpeneneHus abCOIIOTHO CXOISIIETOCs YHUCIOBOIO psina,
YCIIOBHO CXOAALIErocs YUCI0BOro pana. [Ipuseante npuMepsl.

36.ChopmynupyiiTe  JOCTaTOYHbIE TPU3HAKKM  CXOAWMOCTH  PSAJOB  C
NPOU3BOJIBHBIMU WieHaMH. [IpuBeanTe NpUMephl, MOKa3bIBAIOLINE, YTO BCE
YCIIOBHSI TEOPEM SIBJIAIOTCS CYIIECTBEHHBIMH.

37.Chopmynupyiite mpu3Haku aOCOIOTHOM CXOJAUMOCTH.

38.CthopmynupyiiTe  ompeneneHue  3HAKOUEPEIYIOLIErocs  CXOJSIIErocs
YHUCIOBOTO  psija, MPH3HAKKM CXOOUMOCTH. [lpuBeamTe  TpUMEpEL,
MOKa3bIBAIOIINE, YTO BCE YCIOBHUS TEOPEM SBIISFOTCS CYIIECTBEHHBIMU.

39.Chopmynupyiite ompenencHue (YHKIHOHAIFHOH MOCIEI0BATEILHOCTH,
OIpe/ICTICHUS IIOTOYSYHOM CXOAMMOCTH, O0JIACTH CXOJIMMOCTH, MPEAeTbHON
(hyHKINH.

40.Chopmynupyiite onpeneneHue paBHOMEpHOM CXOJIUMOCTH
(hYHKIIMOHAIBHOH MOCIIE0BATEIEHOCTH.

41.ChopMynupyiiTe MOCTATOYHBIC YCIOBHS HEMPEPBIBHOCTH MPEACIbHOIM
GbyHKIWH. SBISIOTCA JTH JOCTATOYHBIE YCIOBHUSI HEOOXOAUMBIMUA? MOXeT T
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MIOCJIEI0BATENILHOCTh HEIIPEPhIBHBIX (PYHKLIUI CXOAUTHCA PAaBHOMEPHO K
pa3pBIBHOM (hyHKIHH.

42 .ChopmynupyiiTe 1ocTaTOUHBIE YCIOBUS AU HEepeHINPYEMOCTH IIPeIeTbHOMI
(yHKIMHA. SIBISFOTCS JIM JOCTATOYHBIE YCIOBHA HEOOXOIUMBIMH?

43.ChopmynupyiiTe ompezaeneHHe (YHKIIUOHATBHOTO psla, OIMpPEIeICHUS
MOTOYEYHOU CXOAMMOCTH, OOIACTH CXOAUMOCTH, CYMMBI psijia.

44.Chopmynupyiite OIpEJEIICHUE PaBHOMEPHOM CXOJUMOCTH
(yHKIIMOHANBHOH psiza.

45.ChopMynupyiiTe IOCTATOYHBIC YCIOBHUS HEMPEPHIBHOCTH CYMMBI psijia.
SIBISIFOTCS JIM JIOCTATOYHbBIC YCIOBHS HEOOXOMUMBIMHU?

46.Chopmynupyiite nocTaTOYHbIE ycioBUs A (epeHIUpyeMOCTH CYyMMBI
psina. SIBIAIOTCS I IOCTaTOYHBIE YCIOBUS HEOOXOAUMBIMU?

47.CopmynupyiiTe omnpeneseHUEe CTEIEHHOrO psifa, OIUIIUTE CTPYKTYpYy
00JIaCTH CXOAUMOCTH, XapaKTep CXOAUMOCTH.

48.I1IpuBeaure criocoObl OTHICKAHUS Paglyca CXOAUMOCTH CTEIIEHHOTO pAla.

49.Chopmynupyiite onpeaencnus psgaos Teinopa, MakiopeHa.

50.ChopmynupyiiTe IOCTATOYHBIC YCIOBUS PAa3JIOKECHUS (QYHKIUH B Psij
Teitnopa.

51.TTonmy4ynTe pas3OkKEHUsI B CTEIICHHOW psJI OCHOBHBIX JJIEMEHTaPHBIX
(hyHKIMH, YKaKUTE 00IaCTH CXOAUMOCTH TIOJyYCHHBIX PSIOB.

Bomnpocel 1 3a1aHu4A K 3a4ETy
(2 cemecTp)

1. TlpuBenuTe onpeneneHNe BEpXHEW I'paHd MHOXKECTBA.

2. TlpuBeanTe TpUMEp MHOXKECTBA, HMEIOUIETO BEPXHIOW TpaHb W He
UMEIOIIEr0 HaMEHBIIET0 NIEMEHTA.

3. Haiigure BEpXHUE u HIDKHHE rpaHu MHO>KECTB.

3.1. {0,10,01% 0,00111 ...} 3.2. {(-1)“% ‘ne N}

4. IlpuBeaure IpyMep MHOXKECTBA UMEIOLIEI0 BEPXHIOIO IPaHb U HE UMEIOIIET0
HAMMEHBIIIETO JJICMEHTA

5. IlpuBeaute onpenenenue GpyHKIMH.

6. Cpenn KpUBBIX, NPHBEACHHBIX HAa PUCYHKax, BbIOEpHTE Te, KOTOpbIE
SIBISIIOTCSI Tpadukamu (QyHKIIHH.

7. IlpuBeauTe mpUMep Ipeelna Mmociea0BaTeIbHOCTH.

8. IlpuBeanTe mpUMeEpHI MOCIEAOBATEIFHOCTEH, UMEIOIMX KOHEUHBIH Tperel,
MUMEIONIX OECKOHEYHBIH Tpeliell, He UMEIOLIMX Tperena.

9. IlpuBeauTe onpexaeneHue npeaena GyHKIHHA B TOUKE.

10.ITpuBenute mpuMepbl HYHKIHMNA, HMEIONIMX KOHEYHBIN Mpeaes, UMEOIIUX
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OecKOHEUHbIH MpeJiell, He UIMEIOIIHX MpejieNa B 3a/1aHHON TOUKe.

11.TlpuBenute onpeneeHne HENPEPHIBHON (QyHKIUH.

12 IlpuBenute mpuMmepsl pa3pbIBHBIX (DYHKIWI, MMEIOIMX TOYKH pa3pbiBa
Pa3ITUYHBIX TUIIOB.

13.IlpuBenute ompenenenue mUPpPepeHINPYEMOCTH (GYHKIMH B TOYKE H
MIPOM3BOIHON (PYHKIIMH B TOUKE.

14.Yxaxure cBs3b MeXIy IUPPEpeHIIMPYEMOCThI0O W  HENPEPHIBHOCTHIO
¢yHkMHK B Touke. [IpuBeauTe HEOOX0AUMBIC IPUMEPEL.

15.Onpenenure, sBisiercs m Gyskian £ (X) =x2-signx u f(X) = x-sign x
JUQPepeHIIIPYEMBIMU B TOUKE x = 0.
16.Haiinure npou3BoaHble QyHKIUH

4.1, f(x)=cos(12x+£) 4.2, f(x)=e20HD"

17.TlpuBenute oOmpelneieHHe TOYEK JIOKAIBHOTO MaKCUMyMa M TOYEK
JIOKaJbHOTO MUHUMYMa (YHKLIUH.

18.I1puBeauTe MpUMEPBHI TOYEK JIOKATFHOTO MaKCUMyMa M TOYEK JIOKAIBHOTO
MHHUMYMa QYHKIHH. [Toka)XuTe TeOMeTpHIECKYI0 HHTEPIPETAIIHIO.

19.TTpuBenute npumepsl GYHKINH, HE UIMEIOIINX JOKATBHBIX 3KCTPEMYMOB.

20.ChopmynupyiiTe HEOOXOIUMOE YCIOBHE IKCTPEMyMa.

21.ChopmynupyiiTe OCTATOUHOE YCIOBUE IKCTPEMyMa.

22.Haiimure Touku SkcTpemMyma GpyHkouu f

10.1. f(x)=x*(x-1) 10.2. f(x)=x-|x-1 10.3. f(x):|x|e‘x.
23.HaiiauTe HanOOIIBIIe ¥ HAUMEHBIIee 3HaYeHne QyHKIMH  Ha mpoMexyTke

A
111 f(0=3x*-Ix*-1 A=[-11] 112

f(x)=x-e7%, A=[-11]

24.Chopmynupyiite onpeeneHiue HHTErpaia PuMaHa mo oTpesKky.

25.VKaxuTe KJacchl MHTETPUPYEMBIX (YHKITHH.

26.ITpuBeanTe MpUMeEp HEMHTETPUPYEMON (QYHKIHH.

27.ChopmynupyiiTe onpeeneHne nepBooopa3Hon GyHKITUH.

28.Haiinmure nepBooOpasnyro F s pynkouu f(X) =signx, takyro, 94To
F(0)=0.

29.I1puBeaure hopmyiy paznoxenus PanoHanbHOM qpoOU Ha dlIEMEHTapHBIE.

30.Haiigure HeonpeaeaeHHbIE HHTETPAJIbI.

18.1. j d 18.2. j d 18.3. j

X2 —x—2 X2 —x—2

31.Haiigure ornpeneneHHbIE HHTETPabI.

dx
X3 -1
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10.
11.

2 V3 1
19.1. IIE(J_Zde 19.2. Ixz cos xdx 19.3. J-xzex dx
1 0 0

32.IlpuBeanTe OmMpeneNeHUs] YUCIOBOTO Psa, CXOISIIETroCs YHUCIOBOrO psa.
[MpuBenuTe mpuMepsl CXOASAIINXCS U PACXOAALIAXCS PSIOB.

33.ChopmymnupyiiTe HEOOXOAWMBIA TPH3HAK CXOAWMOCTH YHCIOBOTO psila.
SABnsercs 11 HEOOXOJUMOE YCIOBUE CXOJMMOCTH J0CTaTOUHBIM. [IpuBeanTe
MPUMEPEI.

34.ChopmynupyiiTe AOCTATOYHBIC NPHU3HAKH CXOIMMOCTH MOJOXHUTEIBHBIX
PSIOB. SIBISIOTCS JTH JJOCTATOYHBIC YCIOBHS CXOJJMMOCTH HEOOXOIUMBIMH.

35.Chopmynupyiite onpenenaeHus abCONOTHO CXOASIIETOCsS] YHCIOBOTO psijia,
YCIIOBHO CXOJISIILETOCS YUCIOBOTO psina. [IpuBeaure npumepsl.

36.ChopmynupyiiTe  JOCTaTOYHbIE TPU3HAKK  CXOJAWMOCTH  DSIOB  C
MPOU3BOJBHBIMHU 4lieHaMu. [IpHBenTe TPHUMEPHI, MOKA3bIBAIOIINE, YTO BCE
YCJIOBHS TEOPEM SIBISIOTCS CYLIECTBEHHBIMHU.

37.Chopmynupyiite nmpusHaku aOCOIOTHOM CXOJAUMOCTH.

38.CthopmynupyiiTe  ompejeneHue  3HAKOYEPEIYIOLIeroCs  CXOJSIIErocs
YHUCIOBOTO  psija, TMPH3HAKKA CXONUMOCTH. [lpuBeamTe  TpUMEpEI,
MOKa3bIBAIOIINE, YTO BCE YCIOBHUS TEOPEM SBIISIFOTCS CYLIECTBEHHBIMU.

Bomnpocsl k 3k3aMeHy
(4 cemectp)

Jlokanbuelii skctpemyM ¢yakiun @ R™ —R. IIpumepsl. HeoOxoaumbie
YCJIOBHUS 9KCTPEMyMa.
JocTtaTounble yciaoBus 3kctpemyma aiist yukiua  f: R™ >R wu f: RZ >R

[ousitre  muddepenunpyemMoii  GyHKIHH f:R™">R". Omepatop —
npousBonHad. [Ipumeprl. VYcnoBue audpdepeHIUpyeMOCTH B TepMHHAX
npupaienuii. HempepbiBHOCTH quddhepeHIupyeMoit QyHKIHH.

Teopema 0 CTpYKType MaTpHIBI OIEPATOPa MPOU3BOIHOM.
Nudbdepenmupyemocts ¢pyukmuun  f: R™ »R" B cilyyae HENMpepbIBHOCTH
YaCTHBIX POU3BOIHBIX KOOPAUHATHBIX (DYHKIIHH.

JuddepennupyeMocTs KOMITO3UIINH.

TeopeMbl 0 KOHEUHBIX PHPALICHHSAX.

Henpepeiao muddepennmpyemsie  QyHKIAH f:R™" >R". VYcnosust
HenpepbIBHOW T depeHnnpyeMocTH.

Teopema 06 oOpaTHOH GYHKITHH.

[onsiTue HesBHOM GyHKIMU. [IpuMmepsr. Teopema o HesIBHOW (YHKIUH.
[paBuno nuddepennppoBanus HesBHbIX (QyHKIMA. Teopema o cucreme
HESIBHBIX (DyHKIIHH.
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12. Tonsitie ycnoBHOro 3KcTpemyma. [Ipumepsi.

13. HeoOxomuMble yCIIOBHS YCIOBHOTO 3KCTPEMYMA.

14. ®ynkius Jlarpamka. JlocraTouHbIe YCIOBHS YCIOBHOTO SKCTpEMyMa.

15. Nzmepumsre o JKopaany maoxxecTBa. Mepa XKopaana. IIpumepst MHOXKeECTB He
m3mepumsbix 10 JKopaany. Kpurepuii uamMmepumocTu.

16. lonsaTne nBolHOTO HHTerpana. Kputepuii HHTETPHUPYEMOCTH B TEpMHUHAX
HWHTETPAIBHBIX CYMM.

17. Kpurepuii JleGera HUHTETPUPYEMOCTH MHOTOMEPHOM (hyHKIHN.
WHTerpupyeMocTs HEPEephIBHOH (QYHKIHH.

18. CpoiictBa uHTerpana. JluneiHOCTh. MOHOTOHHOCTh. AIAMTUBHOCTH. OlieHKa
MOJTyJIsl HHTETpaja.

19. Teopema @yOuHH. Brrancnenne IBOMHBIX HHTETPAJIOB.

20. TeopeMa 0 3aMeHe TIEPEMEHHBIX B JIBOHHOM HHTErpaje.

21. Ilepexox K TOJIAPHBIM KOOPIMHATAM B Ka4eCTBE 3aMEHBI IePEMEHHBIX.

22. Tpoiinble uaTerpansl. Beruucnenue. CoiicTsa.

23. 3aMeHa TepeMEHHBIX B TpoiWHOM uHTerpaie. Ilepexon Kk cdepuueckuMm U
LUTHHAPHYECKUM KOOPIUHATAM.

24. MHOTOMEpHBIE UHTETPAJIBI

25. EcrecTBeHHas mapaMeTpu3anus KpuBoid. OpreHTaIys KpUBOM.

26. [TonsiTHe KpUBOJHMHEWHOTO WHTerpana 1-ro poma. CpolicTBa. BrramciieHne
CBE/IGHHEM K OIPEeICHHOMY HHTETPALy.

27. KpuBonuHeiiHble HHTETpalibl 2-r0 poja. CBs3b ¢ KPUBOJIMHEWHBIM UHTETPAJIOM
1-ro pona u onpeeIeHHBIM HHTETPAJIOM.

28. ®opmymna ['puna.

29. He3aBuCHMOCTb KPUBOJIMHEIHOTO HHTETPAJIa OT yTH HHTETPUPOBAHUSL.

30. ITpunoxeHus KPUBOIMHEHHBIX HHTETPAJIOB.

Metoanueckue ykazaHus 151 00y4AIOIMXCS 10 OCBOCHHIO JUCHUIIHHbI

Opranu3ys cBo y4eOHYI0 paboTy, CTYI€HTHI JOJKHBI:

Bo-nepevix, BBIABUTH PEKOMEHIYEMBII PEXUM M XapakTep ydeOHOH
paboTHl MO M3YYEHHMIO TEOPETHYECKOTO Kypca, MPaKTUIECKOMY NMPUMEHEHUIO
N3y4YEeHHOTO MaTepuala, MO BBIMOJHEHHUIO 3aJaHWH ST CaMOCTOATEIbHOU
paboThI, MO UCTIOIB30BAHUIO HHPOPMAITMOHHBIX TEXHOJIOTHH U T.A.

Bo-eémopbix, 03HAKOMHUTBCA C YKa3aHHBIM B METOJUYECKOM MaTepuaie 1o
JUCIUIUIMHE TIepeYHEM Y4YeOHO-METOAMYECKHX H3JaHUH, PEKOMEHIyEeMBbIX
CTyJEHTaM JUIsl TOJTOTOBKH K 3aHATHUSM W BBINOJHEHUS CaMOCTOSITEIbHOU
paboThl, a TaKkKe ¢ METOAMYECKUMHM MaTepuajaMHd Ha OyMaKHBIX W/WIH
JIEKTPOHHBIX HOCHUTENAX, BBINYLIICHHBIX Kadeapod CBOUMH CHIaMH H

MMpeaOCTaBJIICMBIC CTYACHTAM BO BPEMs 3aHITUHN.
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CamocTosiTenbpHas paboTa CTyJCHTOB, IPEAYCMOTPEHHAST y4eOHBIM IIJIAHOM
JOJDKHAa COOTBETCTBOBATh Oojiee TNIIyOOKOMY YCBOCHHIO H3y4aeMoro Kypca,
(hopMHUpPOBATh HaBBIKHM HCCIIECIOBATEIBCKON PaOOTHI U OPUCHTUPOBATH CTYJCHTOB
Ha yMEHHE IPUMEHSITh TEOPETUICCKUE 3HAHHS Ha MPAKTHKE.

1. Pabora ¢ yueOHbIMU mocoOuAMHU. /)1 TOTHOIICHHOTO yCBOCHUS Kypca
CTYICHT JOJDKEH, IIPEXJAe BCEro, OBJIAJAeTb OCHOBHBIMH IIOHSATHUSMHU JTOM
JucuuIuinHbl. Heo0XoauMo yCBOUTH ONpE/ICCHUS] U MTOHATHUS, YMETh MPUBOJIUTH
UX TOYHbIE (OPMYIUPOBKH, NPUBOJUTH IIPUMEPHI OOBEKTOB, YAOBJICTBOPSIOIINX
aTOMY onpeaeieHuto. Kpome Toro, Heo0X0aUMO 3HaTh KPyT (DaKTOB, CBS3aHHBIX C
JaHHBIM TOHATHEM. TpeOyeTcss Tarkke 3HATh CBSI3H MEXIy IOHATHSIMH, YMETb
YCTaHABJIMBATh COOTHOLICHUS MEXAY KIaccaMd OOBEKTOB, OIHCBIBACMBIX
Pa3TUYHBIMHU TOHATHIMHU.

2. CamocrosiTeabHOe H3yuyenne TeM. CamocrosTensHas paboTa CTyIeHTa
SBIISIETCS BaXKHBIM BHJIOM JIESITEJIBHOCTH, IIO3BOJISIONIMM  XOPOILO YCBOUTH
W3y4YaeMblil IpeAMET U OJHUM U3 YCIIOBHI JOCTUKEHUS HEOOX0AMMOTO KauecTBa
MOATOTOBKM U TNpOo(ecCUOHAIBHOU MNEePenoJAroToBKH crenuanuctoB. OHa
MPE/IIIoJIaraeT CaMOCTOATENbHOE U3YUSHHE CTYICHTOM PEKOMEH/I0BAaHHOM yueOHO-
METOAMYECKON JIMTEPATYPhl, Pa3IHYHBIX CIIPABOYHBIX MAaTEpPHAJIOB, HAMHCAHUE
pedepaToB, BBICTYIUIEHHE C JIOKJIaJOM, IOATOTOBKY K JICKIMOHHBIM H
NPAKTHYECCKUM 3aHSITHSIM, TIOATOTOBKY K 3a4€Ty U 9K3aMEHY.

3. MoaroroBka K MNPAKTHYECKMM 3aHATHAM. [IpH MOArOTOBKE K
NPAKTHYCCKUM 3aHATHSIM CTYJCHTaM PEKOMEHIYeTCS CJIC0BaTh METOJANYECKHM
PEKOMEHIAIUSIM 110 PaboTe ¢ y4eOHBIMU MOCOOUSMH, IPUBEICHHBIM BBIIIIE.

4. CocraBjenue riioccapusi. B rioccapuil JOKHBI ObITh BKJIHOUEHBI
OCHOBHBIE ITOHSITHUS, KOTOPBIE CTYACHTHI U3y4YalOT B X0/I€ CAMOCTOSTENILHOM paOoThI.
JIJis TONTHOTBHI WCCIIEIOBAHUS PEKOMEHIYeTCSl BIHCHIBATH B TJIOCCAPHHA W TE
TEPMUHBI, KOTOPBIE CTYJCHTaM OYyT PACKPBITHI B XOIC JICKIHOHHBIX 3aHSTHH.

5. CocTaB/ieHHEe KOHCNIEKTOB. B KOHCIIEKTE OTPaKEHBI OCHOBHbIC TTOHSTHS
TeMbl. JJi1 HArasgqHOCTH M ymoOCTBa 3allOMUHAHHS HCIOJB30BAHBI CXEMbI H

TaOJIULIBL.
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6. [ToaroroBka k 3a4eTy U 3k3aMeHy. [Ipy MOAr0TOBKE K 3a4eTy U 9K3aMEHY
CTYZEHTBl JOJDKHBI HCIIOJIb30BaTh KAaK CaMOCTOSTENBHO IOATOTOBIECHHBIE
KOHCIIEKTHI, TaK M MaTepUaIIbl, TIOJy4YE€HHBIE B XO/€ 3aHATHH.

KadecTBO ycBOEHUS CTYAEHTOM KaXXIOW MUCHMIUINHBI onieHuBaetcs mo 100-
OaJUIbHOM 1IKaIe.

WuTterpanbHas pedTHHIOBast ONIeHKa (0asu1) 1Mo KaKAOMY MOIYJIO (IepUOIy
00y4YeHHsT) CKIIQABIBACTCS M3 OLICHKH TeKyIIel paboThl 00yJalonMXCs Ha 3aHATHAX
CEMHHAPCKOTO THIIA (CEMHUHApHI, IPaKTHYECKHE 3aHATHS, IPAKTUKYMBbI,
nabopaTopHble pabOThl, KOJUIOKBUYMBl M WHBIC aHAJIOTUYHBIC 3aHATHS), OLCHKH
UHIVBUAYaAIbHOM paboThl OOydYaroIIMXCs M OLEHKH 32 BBINOJHEHHE 3aJaHUi
PEUTHHTOBOTO KOHTPOJIS ycrieBaeMocTH. [Ipn 3ToM /1o71st GayuioB, BEIENIEHHBIX Ha
PEUTHHTOBBI KOHTPOJIb HE IOJDKHA mpeBblmaTh 50% oOmei cymMMbl 0aioB
JIAHHOTO MOJyJIst (TieproJia 00ydeHwMst).

MakcumanbHas CyMMa PEWTHHIOBBIX OajUlOB MO Y4eOHOW IUCLUILIMHE,
3aKaHYMBAFOILEICS IK3aMEHOM, IO UTOraM ceMecTpa coctaniseT 60.

OO6yuarormemycsi, HabOpaBmemy 40-54 Oamna, NMpU TMOABEACHUHW HWTOTOB
ceMecTpa (Ha IOCIeJHEM 3aHATHU 10 TUCLUIUIMHE) B PEHTHHIOBOW BEJOMOCTH
ydyeTa YCIEeBaeMOCTHM M 3a4eTHOM KHIDKKE MOJXKET ObITh BBICTABJICHA OLCHKA
«YIOBJIETBOPUTEIHHOY.

OOyuatoriemycst, HabpaBiiemy 55-57 OaJjioB, MPH MOJBEACHUN HTOTOB
ceMecTpa (Ha TOCIEIHEM 3aHATHHM [0 JAWUCHUIUIMHE) B Tpade pedTHHroBoU
BEJIOMOCTH y4era ycrieBaeMocTH «lIpemuanbHble 0amibl» MOXKET ObITh J100aBICHO
15 GanoB u BBICTaBJICHA YK3aMEHAIIMOHHASI OIIEHKA «XOPOIIIOY.

OO6yuarormemycsi, HaOpaBmeMy 58-60 OammoB, MpW MOABEACHUHW HWTOTOB
cemectpa (Ha IIOCIEAHEM 3aHATHM TO JAUCHMIUIMHE) B Tpade pedTHHrOBOM
BEJIOMOCTH y4eTa ycrieBaeMocTH «lIpemuanbHble 6amibly MOXKET OBITh 100aBICHO
277 6anoB W BBICTABIIEHA DK3aMEHAIIMOHHASI OIIEHKA «OTIMIHOY.

B kakmx-nubo WHBIX ciydasx [qo0aBlieHHE TPEMUANbHBIX OauloB HE
JOIYCKaeTCsL.

OO0yuatomuiicsi, HaOpaBIIMi 10 39 GayUIOB BKIIOYUTEIBHO, CAET IK3aMEH.
[Mpn HaMMuUUKM TOATBEPKIEHHBIX JOKYMEHTAJIbHO YBAKUTEIBHBIX HPUYHH, IO
KOTOPBIM OBUIM TPOIYIICHBI 3aHATHA (JUTHTeNbHAs 00JIe3Hb, 00yYeHHE B JPYroM
By3€ B paMKaX aKaJIeMHYECKOW MOOMIIBHOCTH U JIp.), OOYYarOIUiCs UMEeT PaBo
0TpaboTaTh NPOITYIIEHHBIE 3aHATHSA U IOJIYYHUTh JOIOIHUTEIbHbIE 0allIbl B paMKax
YCTaHOBJICHHBIX 0ayutoB 32 Moaysib. CpOKHM M TIOPSZOK OTPaOOTKH OIpenesnseT
npenoaaBarenb. bael BEICTaBIAOTCS B Tpade «oTpadoTkay.

OtBer oOy4amllerocs Ha OJK3aMeHe OLeHHBaeTcss cymmoir g0 40
pelTHHroBbIX OaymioB. MToroBasi OlEHKAa CKJIAIbIBAECTCS M3 CyMMBI 0allioB,
MOJIyYCHHBIX 32 CeMecTp, U 0aioB, MOJTYYEHHBIX Ha dk3amene. OOyyaromemycs,
KOTOPBIH CAAeT 9K3aMeH, ITPeMHUalIbHbIe OaIIbl He HAUUCIISIOTCSL.

MakcumanbHas cyMMa OailioB 10 y4eOHOH AUCIMILUTUHE, 3aKaHIUBAIOLICHCS
3a4eToM, 1o uroram cemectpa cocrasiser 100 6ammos (50 6amioB — 1-ii Moaynb 1
50 6amioB — 2-if MOTYJIB).
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Crynenry, HabpaBiuii 40 0aJJI0B U BhIIIE 110 UTOraM paboThl B cEMeCTpe, B
9K3aMEHALIMOHHOM BEIOMOCTH M 3a4eTHOM KHIDKKE BBICTABISETCS OLCHKA
«3aureHo». CTyneHTy, HabpasiieMy 10 39 6aIOB BKIIOYUTENBHO, CIAET 3aUeT.

CornacHo moaxonaM OanIbHO-PEHTHHTOBOM CHCTEMBI B paMKaxX OICHKH
3HAHWI, YMEHHI, BIaJicHUid (YMEHUH MPUMEHSTH) U (WJIM) OMbBITA JACATEILHOCTH
JIUCIIMTUTMHBI YCTAaHOBIICHBI CIIETYIOIINE aCTIEKTHI:

o Conepxanue y4eOHOH JAUCIMILIMHEI B paMKax OJHOTO CeMecTpa AEIUTCS
Ha /1Ba Moyt (reproia ooyuenusi). [lo okoHdanuu Moayst (reproa o0ydeHus)
OCYILIECTBIISIETCS] PEUTUHIOBBIA KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYAECHTOB.

e CpOKH MPOBEACHUS PEUTHHTOBOTO KOHTPOJIS:

ocennuii cemecmp — | peUTHHTOBBIII KOHTPOJb YCIIEBAEMOCTH IPOBOIUTCS
cornacHo rpaguky ydeOHoro mporecca, || peHTHHrOBBI KOHTPOJIb YCIIEBaEMOCTH -
JBe TIOcJeqHHe Helean (aKTHYECKOro 3aBepLIeHHs ceMecTpa Mo Tpaduky
yueOHoOro mpouecca;

secenHuti cemecmp — | peTHHTOBBIM KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS

coryacHo rpaduky ydeOHoro mnporuecca, || pedTHHIOBbIi KOHTPOIIb YCIIEBAEMOCTH -
IBE MOCICIHHE Henaenu (aKTHISCKOro 3aBepIICHUst ceMecTpa 1o rpaduky

y4eOHOTO Ipoliecca.

VII. MaTepHaHLHO-TeX]—[I/I‘IECKﬂe o0ecrneyeHHe TUCIUTIITHHBI

OcHaleHHoCTh
HaunmenoBanue cnennaIbHbIX IlepeyeHs JULIEH3HOHHOTO
CHEeMUAAILHBIX* MOMeIIeHn it TMoMeleHuil u MPOrpaMMHOI0 00ecmeyeHusl.
U NOMeIeHu | s noMelleHui s PeKkBU3NTHI NOATBEPKIAIOIIETO
CaMOCTOSATeJbHOI padoThI CaMoCTOSATeJbHOM JIOKYMeHTAa
padoTsl
YueOHas ayquTopHs A Kommekr yueOHoi Google Chrome — 6ecruatHo < ( ordopmarup 126
MIPOBEACHUS 3aHATHI Mebenu, narepaktuBHas | Kaspersky Endpoint Security 10 s
JIEKIIHOHHOTO THTIA, 3aHATHIA | crcTeMa co BcTpoeHHBIM | Windows — AKT Ha miepemauy mpas
CEMUHAPCKOr0 THIIA, TIPOEKTOPOM. TIK545 ot 16.12.2022
KYPCOBOT'O IPOEKTUPOBAHHUS Lazarus — 6ecrmatHO
(BBITIOJIHEHHST KYPCOBBIX OpenOffice — Gecruratao
pador), TpyMIoBbIX K MHOro(yHKIUHOHAIBHBII
HH/IUBUTyaJIbHBIX penaxrop ONLYOFFICE GecrutatHoe
KOHCYJIbTAIIUi{, TEKYILIEro TIO — GecrutatHO
KOHTPOJISL ¥ IPOMEKYTOYHOM OC Linux Ubuntu 6ecrratioe 10 —
aTTecTaluu, OecIuiaTHo
yuebnas ayoumopus: N 207
(170002 Teepckas oba., .
Teepw,
nep. Cadoswiii, 0. 35)
R [ oTdpopmaTuposaHo: LpudT: 9 T
Google Chrome — 6ecrinarao \
VYuebHas ayaAuTOpHs TS
MPOBE/ICHUS 3aHATHI
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JIEKIIHOHHOTO THIIA, 3aHATHIH
CEMHHAPCKOTO THUIIA,
KypPCOBOT'O TPOEKTHPOBAHHS
(BBITTOJTHEHUSI KYPCOBBIX
padort), TPyNMnoBbIX 1
HMHIUBUYATBHBIX
KOHCYJIbTAIIUi{, TEKYILEro
KOHTPOJIS M TIPOMEKYTOTHOH
aTTeCTaIliH,
yuebnas ayoumopus: N 208
(170002 Teepckas oba., .
Teepo,
nep. Cadoswiii, 0. 35)

yuebnas ayoumopus: Ne 312
(170002 Tsepckas obn., 2.
Teepw,
nep. Caooswiil, 0. 35)

yuebnas ayoumopus: N 203
(170002 Teepckas o6n., a.
Teepw,
nep. Cadoswiii, 0. 35)

(170002 Teepckas oba., .
Teepw,
nep. Cadoewiii, 0. 35)

yuebnas ayoumopus: Ne 212
(170002 Tsepckas obn., 2.
Teepw,
nep. Cadoswiid, 0. 35)

Komnaexm yuebnoii
mebenu, CD-
Maznumona,
KoMnvlomep:
(cucmemnulii 610K +
MOHUMOP),
MHO20(DYHKYUOHATbHYIT
nasep.
Konup/npunmep/ckanep,
sudeonieep, menegu3op,
DVD nneep.

WHTepakTuBHAs
cucrema Promethean
ActivBoard 587.
Komnnexm yuebHot
mebenu,
UHMeEpaKmueHas
cucmema.

Kommexr yueOHoi
MeOerH, HHTepaKTHBHAS
cHcTEMa CO BCTPOCHHBIM
IIPOEKTOPOM,
KOMIIBIOTEP (CHCTEMHBIH
0JI0K, MOHUTOD,
KJIaBUATYpPa, MBIIIb) |
IIT., PELUPKYIIATOP.

Kommexr yueGHOM
MeOenH,

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

Lazarus — 6ecrutatHO

OpenOffice — 6ecrutatao
MHoro¢yHKIUHOHAIBHBII

penakrop ONLYOFFICE 6ecruiatHoe
1O — 6ecrnatHO

OC Linux Ubuntu 6ecrratroe 1O —
OecriaTHoO

Google Chrome — 6ecmaTao
Kaspersky Endpoint Security 10 mst
Windows — Akt Ha niepenauy npas
TIK545 ot 16.12.2022

Lazarus — 6ecruiatHO

OpenOffice — GecrumatHo
MHoro¢yHKUHOHAIBHBII

penaktop ONLYOFFICE 6ecruatHoe
T10 — GecrutaTHO

OC Linux Ubuntu 6ecrtatroe ITO —
OecruiaTHO

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

Lazarus — 6ecrutatHO

OpenOffice — 6ecrutatao
MHoro¢yHKIUHOHAIBHBII

penakrop ONLYOFFICE 6ecruatHoe
1O — 6ecrnatHO

OC Linux Ubuntu 6ecrratroe 1O —
OecraTHoO

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

Lazarus — 6ecrutatHO

OpenOffice — 6ecrutatao
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MYJIbTUMEIUHHBIN
KOMILIEKC.

MHoro¢yHKIIMOHAIBHbIN

penakrop ONLYOFFICE 6ecruiatHoe
1O — 6ecrnatHO

OC Linux Ubuntu 6ecrratroe 1O —
OecraTHoO

Kaspersky Endpoint Security 10 mst

Windows — Akt Ha nepezady npas

TIK545 ot 16.12.2022

Lazarus — 6ecruiatHO

OpenOffice — GecrumatHo

MHOro(yHKIHOHAIBHBII

penakrop ONLYOFFICE 6ecrnatHoe

I10 — GecrutaTHO

OC Linux Ubuntu 6ecrurarHoe 1O —
OecIuIaTHO

VI1l. CBenenusi 00 00HOBJIEHUH padoUeii MPOrpaMMbI TUCITUATIHHBI

Ne OO0HoBJICHHBII Onucanue BHECEHHBIX Jata u Ne nporoxoJia
IL.I. | pa3aen padouei H3MeHeHMIt 3acemanusi kKageapsi /
NpOrpamMmbl METOJUYECKOI0 COBETa
AUCHHUILTUHBI (pakyabTera,
yTBepAMBIIET0
U3MeHEeHMsI
1. | V. YueGHo- 1) Pexomenmyemas Pemenne HayuHo-
METOAMICCKOE U Jmreparypa — METOAUYECKOTO COBETA
MH(POPMAIIMOHHOE | aKTyaJIM3anus CIHCKa MATEMATIECCKOTO
obecrieueHune
e — ¢dakynbTera (IpOTOKOI
Nel 0120.09.2022 1.)
2:1] V. Yuebno- 1) Pexomenmyemas Pemenune nay4no-
METOAMICCKOE U Jmrepartypa — METOAUYECKOTO COBETA
MHGOPMALIMOHHOE | aKTyaJIU3auus CIHCKa MATEMATIECCKOTO
o0ecrieueHune
HCLATUTHHDI ¢dakynbTera (IpOTOKOI

Nel ot 19.09.2023 r.)
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