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|l. AHHOTAUSA

1. Heaw u 3aa24M AMCHMILIMHBI

LenssMit OCBOGHUSI JMCUMUILIUHBI «J[OMOIHUTEIBHBIC TJIaBbl MATEMATHYECKOTO
aHANM3a» SBISIETCS  YIUIyOJICHHOE M3YYeHHE OCHOBHBIX 0a30BBIX TOHSTHHA
MaTeMaTHYECKOro aHanu3a HeoOxomumbix st ocBoeHus OOIl u mocnenyromieit
npodecCHOHaNBHON JESITETbHOCTH.

3agaun:

e (opMHpOBaHUE 3HAHWUN O MaTreMaTHKe, Kak 0coOOM crocoOe MO3HaHUs
MUpa ¥ 00pa3e MBILUICHHS, OOIHOCTH €€ MOHATUI U NPE/ICTaBICHHIA;

e BpIpa0OTKa  yMEHMH W  HaBBIKOB  pEIICHWS  MaTeMaTH4eCKH
(hopMaIM30BaHHBIX 33134,

e (OpMHPOBAaHUE TEOPETHUECKUX 3HAHUH IO MATEMaTHYECKOMY aHAJN3Y
(OCHOBHBIC TIOHSTHS, OIpPEACICHHSA, TEOPeMbl M (AKTBHI) HEOOXOMUMBIX JUIS
W3yUYEHUsI TIOCIEAYIOMINX MaTeMaTHYECKUX W CHENHAaIbHBIX TUCIUIUINH, PEIICHHs
HSKOHOMHYECKHX M MPUKJIAHBIX 33]1a4;

® TOJY4YCHHWE HEOOXOJUMBIX HABBIKOB TEOPETHYECKUX HUCCIEI0BAaHUN
pellieHHus MPaKTUYeCKUX 3ajad, HEOOXOJUMBIX B Oyaylueidl mnpodeccHoHaIbHON

JACATCIIBHOCTH.

2. MecTo AMCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHO MPOrpaMMbl

JucumiuimHa oTHOcUTCS K ()OPMHPYEMOM y4acTHUKaMH 00pa30BaTElIbHBIX
OTHOWIEHWH dacTH OJoka | — K JUCIMIUIMHAM, YIIIYOJISIOIIMM YHHBEpPCAIbHBIC
KOMIETEHIIMH 1 (pOpMUPYIOIIIM MPOheCcCHOHATBHBIE KOMITETCHIIM.

Juciyiiia uMeeT JIOTHYECKHUE U COJEpKaTelIbHO-METOANUECKIE B3aUMOCBA3H
CO BCEMH MaTeMaTHYECKHMH M €CTECTBEHHOHAYYHBIMH JVCIUILIMHAME (B YaCTHOCTH,
MaTeMaTHYeCKUM aHAJIN30M) U HEOOXOIUMa JUTsl U3YUSHHUS 3THX TUCIUILUINH.

st 0cBOSHUS IUCUMILIMHBI HEOOXOIMMBI YyCTOWYMBOE 3HAHHE IIKOIBHOTO Kypca
MaTeMaTHK{ U HAJIMYHWe YCTOWYMBBIX HABBIKOB Pa0OTHI ¢ OOBEKTAMU 3JIEMEHTApHOM
MAaTeMAaTHKH.

JucrmruinHa usyvaercs Ha 1, 2 kypcax (1 — 4 cemectpsr).
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3. O0beM aucHMIIMHLL: 12 3a4eTHBIX equnuIl, 432 akageMUIeCcKUX Jaca,

B TOM 4YHCJI€:

KOHTAKTHas ayAuTopHas padora: 140 gacos,
B TOM 4wMcie. mpakthueckue 3aHaTusi 140 yacoB, B TOM YHMCIIE TpaKTHUECKas

noaroroska 10 Jacos;

KOHTaKTHasl BHEAYIUTOPHAsi paboTa: KOHTPOJIb CAMOCTOSTEILHOM paboThl 10 vacos,

B TOM 4HcCIIe KypcoBast padota 10 qacos,;

camocrosiTeIbHast padora: 282 yaca,
B TOM YHCJIe KOHTPOJIb 27 YacoB.

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

[Inannpyemslie pe3yabTaThl OCBOCHHS
00pa3oBaTeIbHOM IPOrPaMMBI
(popmupyembIe KOMIIETESHIINN )

TInanupyemble pe3ynbTaThl 00Y4SHUS 110
JMCLIUTIINHE

VK-1 CnocobeH OCyIEeCTBISTh TOUCK,

KPUTHYECKMA  aHalIu3 M CHHTE3
nH(pOpPMAIMY, IPUMEHSTh CHCTEMHBIH
MOAXON s PEILEHHs IOCTaBIECHHBIX

3a1a4

VK-1.1 AnanuzupyeT 3a7ady, BbIEIss ee 0a3oBble
COCTaBJISIOLIIE

VYK-1.2 Onpenensier, HHTEPIPETHPYET W PAHXHPYET
nHpOopMaIHIO, TpeOyemyro JUISt
TIOCTABJIEHHOM 3aa4n

peteHus

VK-1.5PaccmarprBaer M TpemiaraeT BO3MOXKHBIE
BApUaHTHI PEIICHHUSI [TOCTABIICHHOM 3a/1a4H, OLlCHUBAsT
UX JJOCTOMHCTBA U HEOCTATKH

ITK-2 CriocobeH OCyIIeCTBISATh HAYYHO-
HCCIIeI0BATENBCKYI0 PaboTy Ha OCHOBE
MaTeMaTHIeCKUX M eCTECTBEHHBIX HayK,
[POrpaMMHUPOBAHHS u
HH(POPMALMOHHBIX TEXHOJIOTHI

OCHOB

[K-2.1
MOJIy4EeHHBIE B

AxTyanmmsupyer  0a30Bble  3HAHHSA,
o0llacTH MareMaTHYeCKUX M|
HayK, IpOrpaMMHUpOBaHUs U

HH()OPMAILMOHHBIX TEXHOJIOTHI

C€CTCCTBCHHBIX

5. ®opma MPOMeKYTOUHO ATTECTAIMU U CeMeCTP MPOXOKIEHUS
3a4éT (2 ceMecTp), PK3ameH (4 cemectp).

6. SI3bIK NpenoAaBaHus: PYCCKHUIL.




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

Y4eOHBbIX 3aHATHI

Konrakrhas pabora (uac.)
ITpakTHueckue
Jlexun 3aHATUS

Konpouns
CaMoCTOS- CamocTosi-
TENbHOMN TeNnbHas
pa6otsi (B | pabora (B T.4.
TOM 4HCIe KOHTPOJIb)
KypcoBas
pabora

VYueOHas mporpamMma —
HaNMEHOBAHHE Pa3/IeIoB U
TeM

Bcero (uac.)

BCCTO BCECTO

no020moexa

6 M.Y. NPAKMU4ecKas
noo2omoska

6 m.4. npakmu4eckas

1 cemecTp

Pa3pen 1.
JlelicTBUTEILHBIE
qucsaa
HarypanbHble uncia.
IIpunumn
MaTeMaTH4YeCKOU
UHAYKLUU.
Hepagenctso
bepnymnu. bunom
HrroTona.

I'paHu 4nCcIOBBIX
MHOX€ECTB. TeopeMsl 0
CyIECTBOBAHHUHU

. N 6 0 0
rpaneit. CBoiicTBa
rpasei. [Ipu3Haku
TpaHeH.

Pa3nen 2. ®ynkoun
[onstue pyHkIMN.
OO6u1ie cBOWCTBa
¢dysakuuii. O6pas u
pooOpa3 MHOXKECTBa
IpU OTOOPaKEHHH.
Knaccudukarus
dyHKITHH
(MHBEKTHBHEIE,
CIOPBEKTUBHEIC,
OMEeKTUBHBIC
O0TOOpaKEeHHUS).




Komnosunums
¢yskunit. O6paTHas
¢dyHKIMA. YCIoBUsS
CYILLIECTBOBAHUSA
0o0OpaTHOM.

YucioBble QyHKIHH.
OrpaHuYeHHbIE,
MOHOTOHHBIE,
NIepHOIUYECKHE,
YeTHbIC U HEUYETHbIE
¢yskuun. HesiBHOE
3a1aHre QYHKIIHH.
ITapameTpuyeckoe
3aanue QYHKIUU.

DneMeHTapHbIe
¢ynkiuu. CoifcTBa
6a3uCHBIX
3JIEMEHTaPHBIX
(byHKIHH.
Knaccudukarus
3JIeMEHTapHBIX
(hYHKIHH.

Pasnen 3. Mpexen
YUCJI0BOT
MOCae0BATEILHOCTH.
IIpenen uncnoBoi
MOCJIEI0BATCIILHOCTH.
OCHOBHBIE CBOMCTBA:
CX0aUMOCTb B
apudmeTHIecKue
omepanun.
IIpenenbHbIN EpExXoa
B HEPABEHCTBAX.
Bbeckoneunrlie
TpeIeIbl.

CX0auMOCTh
MOHOTOHHOM
OTpaHUYEHHOU
MOCJIEI0BATEILHOCTH.
Yucno “e”.
CymectBoBaHUE
MOHOTOHHOMU
MOATIOCIIEO-
BaTEJIbHOCTH.
ITpuniun boasano —




Beiiepmrpacca.
Kpurepuii Komm.

Paznen 4.
HenpepsiBHOCTD
4YHCIA0BOH pyHKIMH.
IIpenenbHble TOUKU
MHOecTBa. [ToHsTHE
npeznena GQyHKIUN B
Touke. JIokanpHas
OTPaHUYEHHOCTh
(hyHKUIMHN, HMeroTIeH
Mpees B TOUKE.
beckoneuno masnbie
¢bynknua. O —
cumBoinka. [Ipenen u
apudmMeTHIECKUE
omiepaIum.
IIpenenpHBIN IEpPEXO]
B HCPABCHCTBAX.
beckoHeunkle
TIPENIeIBl ¥ TPEICITBI
Ha OECKOHEYHOCTH.

1-tim 2-i
3aMeyaTelbHbIe

npenensl. Jpyrue
ATAJIOHHBIE MPEJIEIbI.

ITonsarue
HETPEPHIBHOCTH
(yHKIOMH B TOUKE.
HemnpepsiBHOCTS 1
apupmMeTHIECKHE
oTiepanuu.
HemnpepsiBHOCTB
KOMITO3HLIH.
OnHOCTOPOHHSIA
HETIPEPHIBHOCTb.
Kiaccudukanus Touek
paspbIBa.
HemnpepsiBHOCTH
3JIEMEHTaPHBIX
(byHKIHH.
HemnpepsiBHOCTH
(yHKITIH, 3aTaHHON
napaMeTPHUUYECKH.
ITonsiTHE KpUBOIL.




HenpepsiBHOCTS 1
OTPaHUYEHHOCTD.
Teopema
Beitepmirpacca.

10

Teopema o
HPOMEKYTOUYHBIX
3HAYEHUSIX
HEIPEPBIBHON
(dhyHKIHH.
HemnpepsiBHOCTE N
MOHOTOHHOCTb.
HermpepsiBHOCTD
o0paTHOW (YHKIHH.

12

10

Pa3znen 5.
JunddepenuuaibHoe
HCYHCJIEHne
¢yHkumii oqHoM
nepeMeHHOIA.
ITonsTne

TG PepeHInpyeMOCTH
(yHKINHM B TOUKE.
OKBUBaJICHTHEIC
OTIpeIeIICHUSL.
IIpounsBonHas.
Hduddepennnann.
T'eomeTpuueckuil
CMBICJI IPOU3BOJHOM.
HenpepbiBHOCTB
nmuddepeHIIpyeMoit
¢hyHKINN.
OmHOCTOPOHHSA
muddepeHuupye-
MOCTb.
Juddepenuupyemoct
b QYHKIIUH, 33]]aHHOU
napaMeTPHUUYECKH.
I'mamkue KpuBbIE.
Huddepermupyemoct
b 3JIEMEHTAPHbBIX
(hyHKUHH.

12

10

Jduddepenuupyemoct
b KOMIIO3ULIUH.
Juddepennupyemoct
b ¥ apu(MeTHIECKIEe
Olepalyu.

12

10




Juddepennupyemoct
b 00paTHO# pyHKIHH.

OkcTpeMyM
OJHOMEPHOI
(dhyHKIHU.
Heobxoaumeie
ycnoBust. Teopema
®epma. Teopema
Ponns. Teopemsl o
KOHEUYHBIX
MIPUPALICHUSX.
VYcnous
MOHOTOHHOCTH
OJIHOMEpHOM
¢dhyHKINH.
JocraTtounsle ycnoBus
3KCTpeMyMa B
TEpPMUHaX TepBOU
MPOU3BOIHOM.

12

10

Packpeitue
HEOMPEICICHHOCTEN.
IIpaBuna Jlonurans

15

13

Briciue
[IPOU3BOJIHBIC U

T PepeHIInabL.
®opmyna Teinopa ¢
OCTAaTOYHBIM YJICHOM B
(dhopme Jlarpanxka u
Komm. JlokaneHas
thopmymna Teiinopa.
IIpencraBnenue
thopmymoii Teittopa
0a3uCHBIX
JJIeMEHTaPHBIX
(hyHKUHH.

11

144

34

110

2 cemecTp

Pazpnen 6.
HNHuTerpupoBanue
OJHOMEPHBIX
byHxnmii.
Hccrenosanue u
MOCTpOCHUE rpahuKoB
(dyHKUIMH

13

10




Tlonsitue
MepPBOOOPa3HOM.
CymectBoBaHUE
MEPBOOOPAZHON.
®opmyna HeroToHa-
Jleiibuuna

Heonpenenennsit
nHTerpan. OCHOBHbIE
CBONCTBA.
WHrerpupoBanue no
YacTsIM U 3aMCHa
MepEMEHHOH B
HEOMpeAeICHHOM
UHTErpaje.

TexHuka
HEOIPEAEICHHOTO
UHTETPUPOBAHUS.
WHTrerpupoBanue
PpaIoHaTBHBIX
(hyHKUIHH.
WHrerpupoBanue
MPpaOHATBHBIX U
TPAHCLIEHJCHTHBIX
(dhyHKUUH.

Teopemsl 0 cpenHEM
3HAYECHUH JUIs
uHTerpasia Pumana

HecobOcTBennnie
HHTETPAJIbI 10
OGeckoHEeUHOMY
MPOMEKYTKY U OT
HEOTpaHUYCHHOM
¢yskunn. OCHOBHBIE
CBOIICTBA.
Brruucnenue.
AOcomroTHas
CXOJIUMOCTb.
IIpuzHakn
CXOJUMOCTH
HECOOCTBEHHBIX
WHTETPAJIOB.

IIpu3Haku cpaBHEHHS.

[puznaku Adens u
Hupuxie.




WuTerpansi ¢
HECKOJIbKUMHU
0COOEHHOCTSAMH.

I'eomerpuueckue u
(uznueckue
MPUII0KEHUSA
uHTerpana. Ilnomans
KPUBOJIMHEHHON
Tpamnenuy.
Copsmisiemble
KpuBble. JlnHa
KpHUBOIl.

Paznmen 7.
YucJioBble psiibl.
[lonsTre ynciaoBOrO
psna. OOmmii wieH.
YacTHBIE CyMMBI.
CX0IMMOCTh
YHCIIOBOTO psa.
Heobxonumoe

yCJI0BHUE€ CXOANMOCTH.

T'apmonuueckuil psia.
Ocratok psizaa.
Kpurepuii Komm.
AOcomoTHas
CXOJINMOCTb.

Psppl ¢
MOJIOKHUTETbHBIMA
uneHamu. [IpusHaku
CXO/AMMOCTH:
MIPU3HAKU CPaBHEHUS,
npu3Hak J[amambepa,
npu3Hak Kommn.
IIpuznaku Kymmepa,
Paabe, Beprpana,
T"aycca.
HHTrerpanbubiit
TIPU3HAK.

Psanp1 ¢
MIPON3BOJILHBIMH
wieHamu. [IpuzHaku
CXOJIMMOCTH
Jleitonnma, Abdens u
Hupuxie.
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3Hakouepeayromuecs
pansl. [IpuzHak
JleiitOuua
CXOUMOCTH
3HAKOUYEPETYIOIErocs
psza.

72

38

10

24

3 cemecTp

Paznen 8.
DOyHKIHMOHATbHBIE U
CTeNeHHbIEe PSBI.

DO yHKIMOHATIBHBIE
pszbl. [loroueunas u
paBHOMepHast
CXOMMOCTSb.
Kpurepunii Komm.
IIpusHak
Beitepimrpacca
PaBHOMEpPHOU
CXO/IMMOCTH.
HemnpepsiBHOCTH
CyMMBI psilia.
WuTerpupoBanue u
g depeHIpoBaHme
(hyHKIIMOHATBHBIX
psIOB.

16

12

CrerieHHBIC PSIEL.
Teopema Ko -
Anamapa. Paanyc,
UHTEPBAI U 00JIaCTh
CXO/MMOCTH.
PaBHOMEpHas
CXO/IMMOCTh
CTETIEHHBIX PSIJIOB.
Teopema AbGens.
HHurerpupoBanue u
g depeHIMPOBaHHE
CTETICHHBIX PSIJIOB.

18

12

Psn Teitnopa.

Y CIIOBHS CXOOUMOCTH.

Pasznoxxenue B
CTEIICHHOH psf
0a3nUCHBIX

20

14
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AIIEMEHTAPHBIX
(hyHKUIHMH.

Pazpnen 10.
JAuddepenunanbHoe
HCYHCJICHH e
¢yHkuMii MHOTHX
JAeHCTBUTEIBHBIX
nepeMeHHBbIX.
OyHKINHA MHOTHX
MIEPEMEHHBIX.
[pumepsr. ['paduxk.
JluauK ypoBHs.
IIpencraBnenue
(dhyHKIMIN
KOOPAWHATHBIMHU
(YHKIUSIMIL.

IIpenen u
HETPEPHIBHOCTH
(yHKIMH MHOTHX
MIEPEMECHHBIX.
IToBTOpHBIE IpEAENDI.
IIpenenst mo
HaIpaBJICHUIO.
HempepeiBHOCTS IO
(UKCHPOBaHHOMN
nepeMeHHoil. Teopema
Beitepmrpacca.

18

14

I'paguent.
Huddepennmar.
HenpepbiBHOCTB
JuddepeHnupyemMoi
¢ysakuuu. YactHble
MPOU3BOJHEIE.
CtpyKTypa rpagnueHTa.
Juddepenuupyemoct
b (yHKLIUY B Cllydae
HEMPEPBIBHOCTH
YaCTHBIX
MPOU3BOTHBIX.
Juddepenuupyemoct
b CJIOKHOH (DYHKIIHH.
Juddepennupyemoct
b ¥ apu(hMETHICCKIE
oleparmu.
I'eomerpuueckuit

18

12
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CMBICJI TPaJIUEHTA.
KacarenpHnas
TUIOCKOCTh U HOPMAJTb.
IIpousBoanas no
HAIPaBIICHUIO

IIpousBonHbie U
muddepennnans
BBICIIHX TTOPSIIKOB.
Teopema o paBeHCTBE
CMEIIAHHBIX YaCTHBIX
TIPOU3BOTHBIX.
DopMysl 11
BBIYUCIICHHS
JuddepeHnnanon
BBICIIHX TTOPSIIIKOB.
®opmyna Telnopa.
JlokanbHbIi
AKCTpEMYM (PyHKLUH
MHOTHX ITepEMEHHBIX.
Heo6xonumsle u
JIOCTaTOYHBIE YCIIOBHS
3KCTpeMyMa.

Y ca0BHBIM
skcTpemyM. IIpaBuio
MHOKUTENEH
Jlarpamxa.

18

10

108

34

74

4 cemecTp

Pa3nea 11. KpaTnbie
HHTErpaJibl.
JIBoitHBIE MHTETPAJIBL.
JIuHelHoCTS,
MOHOTOHHOCTbH U
KOHEYHAS
aJTITUBHOCTH
JIBOITHOTO MHTErpaa.
Brruncnenne 1BOMHBIX
HHTETPAIOB
CBEJICHHEM K
MOBTOPHBIM. 3aMeHa
MIEPEMCHHBIX B
JIBOWHOM UHTErpa’e.
Ilepexon Kk nOAApHBIM
KOOpJIMHATaM.

40

16

24
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TpoliHble HHTETpaIBl U
UHTETpaJIbl BhICHIEH
KPaTHOCTH.
IIpunosxeHns KpaTHBIX
HUHTErPaJIOB.

Paznen 12.
Kpusosmneiinbie
HHTErPaJibl.
EcrectBennas
napaMeTpHu3aus
KpuBO#. OpHueHTaITNA
KpHUBOIl.

Tlonsitue
KPUBOJIMHEHHOTO
uHTerpana 1-ro poxa.
Brruucnenue
CBEJCHUEM K
oTIpeIeIEeHHOMY
WHTETpay.
Kpusonunelinsie
HWHTETpaJbl 2-TO poJa.
CBs13b €
KPUBOJIMHEHHBIM
HHTETPAIOM

1-ro pomau
onpeaeneHHbIM
HHTETPAJIOM.

34 0 0 10 0 0 24

®opmyna I'puna.
HesaBucumocts
KPUBOJIMHEHHOTO
WHTETpaia oT MyTH
HUHTETPUPOBAHHUS.
IIpunoxenns
KPUBOJIMHEHHBIX
WHTErPaJIOB.

34 0 0 8 4 0 26

108 O 0 34 4 0 74

Bcero 432 | 0 0 140 | 10 10 282

I11. O6pa3oBaTesibHBIE TEXHOJIOTHH

[MpenonaBanne yuyeOHON MUCIUIUIMHBI CTPOUTCS HA COYETAHUH ayTUTOPHBIX
3aHSATHH U Pa3IMYHBIX (OPM CaMOCTOSTEIHLHOM pabOThI CTYACHTOB.

Taxke Ha 3aHATUSX TPAKTHKYETCsl CaMOCTOSITeNIbHAas padoTa CTyAEHTOB,
BBIMIOJIHEHHE 3a[aHUM B MaJbIX TPYyNIaX, NUCbMEHHble PabOThl, MOJIEIMPOBAHUE
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JIICKYCCHOHHBIX CHTyallud, pa0doTa C pa3laTOYHbIM MaTepHaIOM, IPUBJIEKAIOTCS
pecypenl cetn INTERNET. Kypc mpemycmarprBaeT BBITIONHEHHE KOHTPOJBHBIX H
CaMOCTOATENIBHBIX Pa0OT, THCHMEHHBIX JOMAIlHUX 3a7aHuil. B kadectBe (opm
KOHTPOJISI UCTIOJTB3YFOTCS PA3JIMYHbBIC BAPUAHTHI B3aUMOITPOBEPKH M B3aHMOKOHTPOJISL.

WHTepakTHBHOE B3aMMOJEHCTBHE CTYACHTOB C OJHOW CTOPOHBI U
MIperoIaBarTesst ¢ JPyrod, a TaKkKe CTYJEHTOB MEXIY COOOH M ¢ MperogaBaTeseM
BO BpeMsI TPAKTUIECCKUX 3aHATHH.

Obpaszoseamenvusle mexHON02UU

1. TuckyccHOHHBIE TEXHOJIOTHA

2. NadopmartmonHsie (IUGpOBEIC)

3. TexHONOTNMYM Pa3BUTHSI KPUTUIECKOTO MBIIIUICHUS

CospemenHvle Memoowvl 00yueHus

1. AKTHBHOE CllylIaHue

2. Jlexuus (TpamunnoHHas)

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 i pynkmus  f(x) =[x -sin\[x| auddepentmpyema B
TOUKE x—=0.

VX
2. Haiinure npousBoauyto GyHkuun  f(x) =sin? 2| x? +E;r:T .
x

3. Haiigure xacatenpHble QyHKIMH f(x)=-2%, B HEMOJBWKHBIX TOUKAX

1+x?

9TON (PYHKITUH.
4. Omnpenenure, CKOIbKO pa3 GyHKIUS f(x) = (x—|x)-x* Auddepenuupyema B
TOYKE x=0.
5. Tlyeth £ (x) = x-sinzx. Jlokaxure, 9ro s moboro uncna M Haligercs
TOYKa Xy >M, Takas, 4to f'(xy)=0.

o sin(e*'—sinZx+2 cosZx 2
6. Haiinure npeaens 6.1. Lm1 % 6.2. HOW
7. Haiigure npoMexxyTKu MOHOTOHHOCTH M TOUYKH SKCTPEMyMa (QYHKIUH
f(x)= \x—ﬂe_‘x_l‘ .
8. Haiigute HamMeHbIIee U HauOoJbIICe 3HAYCHUE (DYHKIHU
f(x)=x®-6x2+9x—1 Ha OTpe3Ke [2;4].
9. Haiigure paBHOOENPEHHBII TPEYyrOJbLHUK HAUOOIIBIIEH IIOIIAIH,
BIIMCAHHBIA B OKPYKHOCTB 33JJaHHOTO pajiyca
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2(x-1)
x+1 !

10. Jloxaxute HEpaBEeHCTBO Inx > x>1. lIpUBeaUTE reOMETPUUECKYIO

WILTIOCTPALIHNIO.
11. HaiianTe mpoMEKXyTKH BBIMYKIOCTH U BOTHYTOCTH, @ TAKKE TOYKH
neperuba GyHkmuu f(x) = 15; .

12. Haiinure BTOpyI0 Mponssoanyto GpyHkuun  f(x) = x° +arctg x .
Heonpenesennblii unTerpaa. OnpeaeneHHbI HHTErpaJl.

1. HaiiguTe uHTErpasl.

1.1 x—1)(2x +3)2dx 1.2. (2 —2X+2)|n(x+l)+2xd '
(x=1)( )
—2X+2
3 52
1.3. jLXz“;XdX- 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/ﬂdx. 1.8. dex
SV 2 0 SiNX+cos” X
1 . 05 i
1.9. l(x3+eﬁ—sin X—F) 1.10. E[;(Zx—l)~e4" —Ax+L gy
¢ 0
111 [in2x-dx 112, [x*1-x2ox

-1
Heco6cTBennsiii unTerpad. Ipunoskenust HHTerpaJa.
i i : _4
1. Haiinure romaas GUrypel OrpaHMueHHOM JIMHUSMA y =sin2x M y=2x
2. Haiigure nnuHY KpUBOH x=2t%, y= %ta, te[0;2]
3. MHccnenyiite Ha CXOAUMOCTh HECOOCTBEHHBIN HHTETPAJL.

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

YucaoBble PHAAbI

1. Uccnenyiite HAa CXOOUMOCTB Ps.
2 n+l °° n+1 <

11 z 2 z 4 z n

\/n +3 n-1 Sin+3

15. iln pol)o 16 $20-m) 17, $EDT o

Jn#+1 a=1 (2n)! it An 2n

n=1
(I)yHKIIl/IOHaJI])H])Ie U CTCNICHHBbIC PAIBI

n+1
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1. HUccnenyiite (pyHKIMOHAIBHYIO MTOCIEIOBATEIBHOCTD (f,) Ha

CXOJIMMOCTh U PABHOMEPHYIO CXOJAMMOCTh Ha MHOXecTBe A.
L1 f()=—2, A=[01]. 12 A=(0;+).

1+n+x

tg nx
f X) = arci

n( ) Jnix !
2. Hccrnenyiite Ha paBHOMEPHYIO CXOIUMOCTb (DYHKIIMOHAIBHBII ps 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?

23 z(_l)ﬂJrlm, A:(—OO;-HX)). 24 Zefnzxz cosnx: A:[O,f[]
n=1 n=1
3. Haiigute pagnyc HHTEpBaI U 0071aCTh CXOJMMOCTH CTEIICHHOTO PsiJia.
3.1 i(l+;)"2 Ny 32. W .
n=1 " n=l(2n!)

4. Oyukumio f pasmoxkure B psa MakiopeHa u HaiiuTe 00JacTh
CXOIMMOCTH 3TOTO Psifa.

41 f)=eX. 42 fpg-—1_. 43 t(9-In2a—xn-

1-x-X

5. Haiinure 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 dbyskIE  f(X,Y,2) =X
. ot R
3. Haiinure xoyer st pysakoun  f(x,y,z) =Y -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.
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JIBoiiHbIe H TPOHiHbIE HHTErPAJIbI, UX MPHJI0KEHHS

1. Hatigute nBoiHOI mHTErpai Mo ooactu G, orpaHUYCHHON YKa3aHHBIMH
JIMHASIMHA

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. Haiiaure TpotiHo# uHTEerpan mo odnactu G, OorpaHMYEHHON 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. Haiigute 00beM Tella OTrpaHHYSHHOTO TOBEPXHOCTAMH

41. x* +y2 = 2x, Z=x2+y2, z=0

KpuBosuneiinble HHTErpajbl

1. Halingute KpUBOJIMHEHHBIE HHTETPAIIBI

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

1.2, f\/yds, |: x=a(t—sint), y=a(l—cost), 0<t<2r
|

1.3. Iydx—xdy, I:y=x3, 0<x<2
|

14 J.(X - y)dx - (X + y)dy, | — IPOM3BONBHBINA ITyTh, COSUHSOIINIA TOUKH

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

IInanupyemsbrii
00pa30BaTeNBHBINA Pe3yNIbTaT

Tunossie KOHTPOJIbHBIC

KpI/ITEpI/[H OIICHMBAaHMUA U IIKaJia

3amaHus OIICHUBAHUSI
(KOMITETEHIIVS, HHAUKATOP)
VK-1 Crnocobet | 1. Tlpusenure  mpumep | @ Mueemcs  noawvili  amaius
OCYIIECTBIISATH TOKCK, | MHOXeCTBa HMEIOIIero 3a0auu, npeonoN’ceH BepHblil
KPHUTHUECKHUii aHAIN3 1 CUHTe3 | PEPXHIOO  rpaii W He | aneopumm  pewienus 3a0avu,
HEopMAITH p— MMEIOIIEero HAMMCHBLIETO 8blO€IeHbl OCHOGHbIE dMANbL U
L STICMEHTA. meopemuyeckue OCHOBbI
CHCTEMHBIH  TOAXOA Ui
2. Tpmeemute  mpumeps | PEWEHUA,  NDUBEOEHO NOMHOE
CIIICHUS TTOCTABJICHHBIX 3a1a4
P . (byHKIMH, NIMEFOIIX KOHEUHBINH sepnoe  pewenue  3a0auu,
VK-1.1 Ananusupyem  3aoauy, npesen, HMEIOIIIX gKOuaujee npasuIbHbILL
gblOenss ee 0asoevie | Geckoneunwiii  mpesen,  me omeem
cocmasnsowue MMEIONINX MpE/iena B 3a1aHHOM — 18 — 20 6ann08
VK-1.2 Onpedersem, TOUKe. o Umeemcss  noamvlii  aHAIU3
uHmepnpemupyem u | 3. Ilpuemure  mpUMeEpbI saoau, npeonooicen t;ep Holu
. aneopumm pewieHus 3a0aqu u
paHdxcupyem unghopmayuio, | PAPHIBHBIX ymrni, P p
oo O pewens, | MMEIOMI  TOTH  pazphisa OYEeHKA  OCHOGHBIX — 3MAN08
peoyemy p PASTHHBIX THIIOB. peuenus, npusedeno pewenue
NOCMABIIEHHOU 3a0a4u sadauu, HO nonyuen
VK-15 Paccvampusaem — u | * q)(;/'(a”(me CBL - MOKAY | penpaeunvubil omeem  u3-3a
b depeHLIMPYEMOCTBIO u .
npeonazaem B8O3MOJICHbIE P Py apugpmemuuec-xoii | pewenue
HOTIPEPLIBHOCTLIO  (pyHILUL B HeoocmamouHo 000CHO8AHO / 8
eapuanmvl DEWERUA | 1ouye. Tpueesre
. peuwtenuy  umelomca  auwHue
NOCMABIEHHOU 3a0ayil, | HeoGXOIUMBIE IPUMEPBL.

oyeHusas. 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

& n+l

ian®+3
7. Haiimure — kacaTenbHYIO
IJIOCKOCTh K byHKIIH

f (X, y)=1+x2—y2’

napajuieJIbHyI0
pP(X,y) =1-—x+y

TIOCKOCTH

U Hegep-Hvle 3ANUCU, He
omoeneHHvle om peuterus — 12
—17 6anna

Henonnwtt  ananusz  3aoauu,
NnpeoiodceH BEpHbILL ACOPUMM
peutenus 3a0auu, HO umeemcs
6epHoe pewlenue b Yyacmu

3a0auu  u3-3a  J102U4ecKoll
owubku — 6 - 11 6annos
He coomeemcmeyem
mpebo6aHusIM,  U3NOJICEHHBIM
eblue

-0 -5 6annos
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8. Haiimure oOBbeM
OTPaHUYEHHOTO

TIOBEPXHOCTAMU

Tena

x+yr=2x21=x*+y%1=0.

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

() =0.

Takas, dTO

3. Coopmynupyiite "
JIOKQXKUTE TeopeMy 0
KOHEUHBIX [PUPAILECHHUSIX.

[K-2
OCYILECTBIIATH

Crnocoben
Hay4YHO-
HCCIIEIOBATEIBCKYIO paboTy Ha

OCHOBE MAaTeMaTH4eCKUX U
€CTECTBEHHBIX HAyK, OCHOB
IIPOTPaMMHpPOBAHUS u
HH(POPMAIIOHHBIX
TEXHOJIOTUI

IIK-2.1 Axmyanuzupyem

b6aszoevie 3HAHUSA, NOJIYUYEHHble
6 obaacmu MamemamuyeckKux

U ecmecmeeHHbIX  HayK,
NPOSPAMMUPOBAHUSL u
UHPOPMAYUOHHBIX
mexHono2utl

Brimonnenne
npoekra (paboTbr)
TIpumepst
pabort:
1. HHTepnonsunoHHbIiI
nonuHoM Jlarpamxa

- 3ajaya UHTEPIOJALUH.

KypCOBOTO

TEM  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.
TlonuHOMHUaNBHBIE
Ha YHCJIOBOU MPSIMOIA.
CBoiicTBa CIuIaifHOB.

CIUTaifHbI

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

- PazpaGotka u peamusanus
aJIropuT™Ma HOCTPOECHHUS

KyOUUYeCKHX CILIaifHOB.

Texcm OpUSUHANBHBLIL,
npugneyeHvl Haubonee
uzgecmuvle pabomuvl No meme
UCCIe008aHUS, UCNONb306AHBL
aKmyanivHole — NPOSPAMMHbLE
cpedcmaa, ompasicenvl
KII0Uesble ACneKmbl membl, 6Ce
npeocmasnenHuvle 8b1600bL
000CHOBaHDI, cobnr00eHvl
npasuia  opgoepagpuueckoii,
NYHKMYAYUOHHOU, CIUIUCTU-
YeCKoU KyIbmypbl

— 18 - 20 6annos
Texcm onupaemcsi moaivko Ha
YuebHyIo aumepamypy,

UCNONL3YVIOMCA CINAHOAPMHbLE
npozpammuble  cpeocmed, 6
OCHOBHOM OMPAICEHbL KIIoYe-
6ble ACNeKMmbl Mmembl, OCHOBHASL
4acmo 6160006 AP2yMeHMUpo-

8aHa, COONIOOeHbl  Npasuia
opgoepaguueckoli,  nynkmy-
AYUOHHOU, — CMUTUCUYECKOU

xkyaomypel — 12 — 17 6anna
Dpazmenmapnoe ompasicenue
KII0Ue8blX ACHEeKmo8 membl,
yacmuunoe  coomeemcmeue
codepoicanusi meme U NAAHY
pegepama, He cobnOOEHbL
npasuia  opgoepagpuueckoil,
NYHKMYQYUOHHOU, CMUIUCTU-
uecKoll Kynbmypbol

— 6 -11 6annos
He coomeemcmeyem mpebosa-
HUSIM, U3TIOIHCCHHBIM BblULE

—0 -5 6annos
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V. YueGHo-MeToau4ecKkoe U HHGOPpMANHOHHOE 0GecTeueHune TUCHUILTHHBI
1) Pexomenyemast tuTeparypa

a) OcHoBHAsI JIMTEpaTypa:

1. ®uxrenromnsi, I'. M. Kypc nuddepernnansHOro n HHTETpanbHOTO UCUUCICHHS

B 3-x 1. Tom 3 / I'. M. @uxtenronsu. — 14-e uzn., crep. — Cankr-IlerepOypr :

Jlans, 2023. — 656 c¢. — ISBN 978-5-507-47239-0. — Tekcr : 37€KTpOHHEIH //

Jlanp : ANIEKTPOHHO-OUOIHOTEUHAS CUCTEMA. — URL:

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

2. Tony6eB A. A. Beenenue B ananu3: yueOHoe mocodue / A. A. Tomy6es, B. TO.

Cyerun ; ®enep. areHtcTBO 1o obpazosanuto, 'OY BIIO "Tsep. roc. yu-1". -

TBeps : TBepckoii rocynapcTBennsblid yausepeuret, 2007. - 158 c. : wi. - bubnuorp.:

c. 155 (7 na3B.). — DnekTpoHHBIH pecypc. — Pexxum nocryna:
http://texts.lib.tversu.ru/texts/016260gl.pdf

0) JlonoTHUTEILHAS JIUTEPATYpa:

1. Mapon, U. A. TuddepenunansHoe 1 HHTErpalIbHOE UCUUCIICHUE B IPUMEPax 1
3agavyax. OyHKIUKM OTHOM MepeMeHHoit : yueGHoe mocobue / U. A. Mapon. — 3-e
n3a. — Cankr-IlerepOypr : Jlanbp, 2022. — 400 c. — ISBN 978-5-8114-0849-8. —
Tekcr : anekTpoHHbIH // JlaHb : 3NMeKTpOHHO-OMOMMOTeYHast cucrema. — URL:
https://e.lanbook.com/book/210134

2. Tony6oer A.A. [uddepeHnuanbHOe U WHTETPAJIbHOE HCUYHCICHUE (DYHKIUiA
OJTHOTO JICHCTBUTEIHLHOTO TIepeMEHHOTO : yaeOHoe mocobue / A. A. ['omy6es; M-Bo
obpazoBanust P®, ®I'BOY BIIO "Teep. roc. yH-T". - TBeps: TBepckoii
roCyJapCTBeHHBINH yHUBepcuTeT, 2015. - 158 c. : ni., Tabn. - bubmumorp.: c. 155 (14
Ha3B.). — DJIEKTPOHHBIHN pecypc. — Pexxum nocryna:

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

2) Ipocpammmoe obecneyenue

Google Chrome 6ecrutatHoe 110

Supekc bpaysep 6ecrutatHoe [10

Kaspersky Endpoint Security 10 | akT Ha nepenauy npas [TK545 ot 16.12.2022
MHoro¢hyHKINOHATBHBINA 6ecrutatHoe 110

pemaktop ONLYOFFICE

OC Linux Ubuntu 6ecmmaraoe 110

3) Cospemennvie npogeccuonanvivie 0azbl  OGHHbIX U  UHGOPMAYUOHHDLE
CNpasouHble cucmembl

Ne Bua undopmannoHHoro pecypea,
. /;1 HaMMeHOBaHHe Anpec (URL)
HH(OPMAILIOHHOI 0
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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 9BC «ZNANIUM.COM» https://znanium.com/
2 9BC «IOPAUT» https://urait.ru/
3 9bC «Vnusepcurercas https://biblioclub.ru/
OnOJIMOTEKA OHJIAMHY
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 Pecypcel u3narensctBa Springer http:/link.springer.com/
Nature
9 CIIC Koncynwrantllitoc (B cetn
Tel'Y)

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

Kypcosan paboma

VY4eOHBIM TIIIaHOM IMPEAYCMOTPEHO BHIMONIHEHHE KypcoBoro mpoekta (KIT)
(xypcoBoii pabotsl (KP)).

Tema: ViccrnenoBanue 1 noctpoeHue rpapukoB GyHKIUIA.

Cooepacanue KI1 (KP)

1. TuTynbHBINA THCT.

2. 3aganwue no BeimonHenuro KI1 (KP) crynent nomyqaer y pykooautens KIT

(KP)

3 OrnaBreHne — nepevyeHb Ha3BaHWN BCEX pas3/elioB (IJIaB), MOJIIYHKTOB,

MPUIOKEHHUS, KOTOPhIE YKa3bIBAIOTCS B CTPOrOW MOCJIEIOBATEIBHOCTH C

0003HaUCHHEM CTPAHUI] Hayalla Ka)I0H YacTH.

4 BBeleHHE — pacKpHIBACT aKTYyaJbHOCTh MPOOJIEMBI HCCIIEIOBAaHUS, 1EIb,

3a71a4u, OOBEKT, MPEAMET U METO/IbI UCCIICAOBAHUS U T.]I.

5 OcHOBHasi 4acTh, KaK MPAaBUIIO, COCTOMT W3 TJaB, COJCPKAHHUE KOTOPBIX

onpeneneno 3aganveM Ha KIT (KP).

6 3aKiII0YeHHE: COACPKUT KPATKYIO TPAKTOBKY MOTYYSHHBIX PE3yIbTaTOB.

7 CIIMCOK UCTI0JIb30BaHHBIX HCTOYHHUKOB.

8 IIpmnoxxenus.

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

1. TlpuBenuTe onpeneneHue BEpXHei rpaHu MHOXKECTBA.
2. IlpuBeanuTe mNpHUMEp MHOXKECTBA, HMEIOIIErO BEPXHIOI TpaHb U He

—22 —


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

UMEIOILEr0 HAUMEHBIIIErO 3JIEMEHTA.
3. Haiinute BEPXHUE u HIDKHUE IpaHu MHOJECTB.

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

4. IlpuBeaure NpuMep MHOXKECTBA UMEIOIIET0 BEPXHIOIO I'PaHb U HE UMEIOIIET0
HanMEHBIIETo AJIEMEHTA

5. IlpuBeante onpenenenue QyHKIHN.

6. Cpenn KpUBBIX, NPHUBEICHHBIX HAa pPHUCYHKaX, BBIOEpHTE TE, KOTOpHIC
SBISIFOTCS TpauKaMu QyHKITHA.

7. IlpuBeanTe mpuMep Mpezena MocleI0BaTeIbHOCTH.

8. IlpuBennTe mpUMEpHI NOCIECIOBATEIBHOCTEH, NMEIOIMX KOHEUHBIH Ipeiel,
MMEIOIMX OCCKOHEUHBIH TIpeel, He NMEIONIHX Ipeena.

9. IlpuBeaute onpeaeneHue npeaena GyHKIMH B TOUKE.

10.ITpuBenute npuMepsl GYHKIMHA, UMEIOLIMX KOHEYHBIH Npezes, MMEIOIIUX
OECKOHEUHBIH TpeieN, He UMEIONHX Ipe/era B 3aJaHHON TOYKe.

11.TIpuBenuTe onpeneseHUe HENPEPBHIBHOMN (QYHKIUH.

12.TlpuBenuTe mnpuMepbl Pa3pbIBHBIX (YHKIMH, UMEIOIIMX TOYKH pPa3pbiBa
Pa3IUYHBIX TUIIOB.

13.TlpuBenute omnpexnenenne aupGepeHIUpPYeMOCTH (QYHKIMH B TOYKE H
MPOU3BONHOM (DYHKIIHH B TOUKE.

14.Vxaxute CBs3b MEXIy AUPQEpeHIINPYEMOCTEI0 H  HENPEpHIBHOCTHIO
¢yuxnun B Touke. [IpuBenute HEOOXOUMBIE TIPUMEPEL.

15.0npenenute, sBusercs au GyHkmmu  f (x) = x?-signx u f(X)=Xx-signx
TP PepeHIIUPYEMBIMH B TOYKE x =0.

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

17.IlpuBenuTe oOmnpenelieHHe TOYEK JIOKAbHOTO MAaKCUMyMmMa M TOYEK
JIOKATLHOTO MUHUMYMa (QYHKITHH.

18.ITpuBenuTe MPUMEPHI TOUEK JIOKATBHOTO MAaKCHMMyMa M TOUYEK JIOKAJbHOTO
MHUHUMyMa GYHKIHH. [I0Ka)KUTEe TEOMETPHIECKYIO HHTEPIPETAIIHIO.

19.TTpuBenuTe npuMepbl GYHKIIMH, HE UMEIOIINX JIOKATbHBIX IKCTPEMYMOB.

20.ChopmynupyliTe HEOOXOAUMOE YCIOBUE SKCTPEMYMa.

21.ChopmynupyiiTe JOCTATOYHOE YCIOBHE IKCTPEMYyMA.

22.Haiinute ToukH 3KcTpemMyMa GyHKuuu f

101 f()=x*(x-1)  102. f(x)=x-[x-1 10.3. f(x)=|xle”*.
23.HaiiuTe HanOOJIbIlE U HAaUMEHbIIee 3HaYeHne PyHKIMKM f Ha MpoMexyTke

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

f(x)=x-e %, A=[-11]
24.ChopmynupyliTe onpenenenue naTerpaita Pumana o otpesky.
25.VKaxuTe KJIacChl MHTETPUPYEMBIX (DYHKIIUI.
26.IlpuBeanTe MpuMep HEMHTETPUPYEMON (PYHKITUH.
27.ChopmynupyliTe onpeneneHue nepBoodpazHoi GyHKINH.
28.Haiinute mepBoobpasuyo F  mmst pyrxuuu f(X)=signx, Takyro, 4to
F(0)=0.
29.IIpuBeaute hopMyiTy pasiokeHus: PanoHanbHON qpoOH Ha dlIeMEHTapHBIE.
30.Haiimute HeonpeaeIeHHbIC HHTETPAIIBL.
181, [& 182, [ 183. |2

X2 —x—2 X2 —x-2

31.Haiinute orpe/esieHHbIE HHTETPabl.
2 V4 1
19.1. jlf(J_zde 19.2. Ixz cos xdx 19.3. J-xzex dx
1 0 0

32.IlpuBeanTe ONpeeNeHUs] YUCIOBOTO PAa, CXOISIIErocss YACIOBOTO Psiaa.
[MpuBenuTe npuUMepsl CXOAAMINXCS U PACXOAALINXCS PSAIOB.

33.ChopmynupyiiTe HEOOXOAWMBI TPHU3HAK CXOAMMOCTH YHUCIOBOTO psila.
SIBnsietcst i1 HEOOXOMMOE YCIIOBUE CXOJMMOCTH JIOCTAaTOUHbIM. [IpuBeanTe
MPUMEPBI.

34.ChopmynupyiiTe JOCTATOYHBIC NPH3HAKH CXOAMMOCTH IOJIOXUTEIBHBIX
PAIOB. SIBIAIOTCA TN JOCTATOYHBIE YCIOBHUS CXOIMMOCTH HEOOXOAUMBIMH.

35.Chopmynupyiite onpeneneHus abCOIIOTHO CXOISIIETOCs YHUCIOBOrO psila,
YCIIOBHO CXOAAIIErocs 4ucIoBoro psaa. [Ipusenure npumMepsl.

36.CchopmynupyiiTe  JOCTaTOYHBIE TPU3HAKK  CXOAWMOCTH  DSAJIOB  C
MPOU3BOJBHBIMU WieHaMH. [IpuBeanTe NpUMepbl, OKa3bIBAIOLINE, YTO BCE
YCIIOBUSI TEOPEM SIBJIAIOTCS CYIIECTBEHHBIMH.

37.ChopmynupyiiTe npu3Haku aOCOIOTHOM CXOAUMOCTH.

38.CthopmynupyiiTe  ompeneneHue  3HAKOUEPEOYIOLIETroCs  CXOJSIIErocs
YHUCIOBOTO  psja, TMPH3HAKKM CXOOUMOCTH. [lpuBeamTe TpUMEpEL,
MOKa3bIBAIOIINE, YTO BCE YCIOBHUS TEOPEM SBILFOTCS CyLIECTBEHHBIMU.

39.Chopmynupyiite ompenencHue (YHKIHOHATEHOH MOCIIEI0BATEIBHOCTH,
OIpeICICHHsSI IIOTOYSYHOM CXOAMMOCTH, O0JIACTU CXOJIUMOCTH, MPeeIbHON
(hyHKIHN.

40.Chopmynupyiite omnpenesneHue paBHOMEPHOI CXOJIUMOCTH
(YHKIMOHATIBHOM ITOCIIEJ0BATEIbHOCTH.

41.ChopMmynupyiiTe MOCTATOYHBIC YCIOBHS HEMPEPHIBHOCTH MPEACIbHOM
GbyHKIH. SBISIOTCS JTH JJOCTATOYHBIE YCIOBHUS HEOOXOAUMBIMU? MOXKeT T
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MIOCJIEI0BATENILHOCTh HENPEPhIBHBIX (YHKLUUI CXOANUTHCA PAaBHOMEPHO K
pa3pBIBHOH (DyHKITHH.

42 .Chopmynupyiite JocTaTouHbIe YCI0BUS AU PepeHIINPYSMOCTH PEeIbHOMI
(GyHKIMH. SBISIOTCS T JOCTATOYHBIE YCIOBHS HEOOXOIUMBIMU?

43.ChopmynupyiiTe ompeaesneHue (YHKIIMOHAIBHOTO psaa, OIMpPEIeICHUS
MOTOYEYHOU CXOAMMOCTH, O0JACTH CXOAUMOCTH, CyMMBI psijia.

44.Chopmynupyiite OIpEEIICHUE PaBHOMEPHOU CXOJUMOCTH
(hyHKIHOHATIBHOHU psizia.

45.ChopMmynupyiiTe IOCTATOYHBIC YCIOBHS HEMPEPHIBHOCTH CYMMBI psijia.
SIBIISIFOTCS JIM JIOCTATOYHbBIC YCIOBHS HEOOXOTUMBIMU?

46.ChopmynupyiiTe I0OCTaTOYHBIE YyciIoBUS AH((EepeHINpyeMOCTH CYMMBI
psina. SIBIAIOTCA U OCTaTOYHBIE YCIOBUSA HEOOXOAUMBIMU?

47.ChopmynupyiiTe omnpeieseHUe CTEIEHHOrO psila, OIMUIIUTE CTPYKTYpY
00J1aCTH CXOAUMOCTH, XapaKTePp CXOAUMOCTH.

48.IlpuBeaure crocoObl OTHICKaHUS paguyca CXOAUMOCTH CTEIIEHHOTO pAa.

49.Chopmynupyiite onpeaenenus psnos Teiinopa, MakiopeHa.

50.ChopmynupyiiTe IOCTATOYHBIC YCIOBUS Pa3IOXKEHUS (GYHKIUH B P
Teitnopa.

51.TTonmy4nTe pasiokKEHUS B CTENIEHHOW psJI OCHOBHBIX 3JIEMEHTAPHBIX
(hyHKIMHA, YKaOKUTE 00JaCTH CXOAMMOCTH TIOJTyYCHHBIX PSIOB.

Bomnpocel 1 3a1aHu4A K 3a4ETy
(2 cemecTp)

1. TlpuBenuTe onpeneneHue BEpXHel rpaHd MHOXKECTBA.

2. TlpuBennuTe npUMEp MHOXKECTBA, HMMEIOUIETO BEPXHIOID TIpaHb W HE
HMEIOLIEr0 HaMEHBIIEro JIEMEHTA.

3. Haiinure BEpXHUE u HIDKHHE rpaHu MHOKECTB.

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

4. IlpuBenure NpuMep MHOXKECTBA UMEIOLIEI0 BEPXHIOIO IPaHb U HE HMEIOIIETo
HAMMEHBIIIET0 HJIEMEHTA

5. IlpuBenute onpenenenue GyHKIMM.

6. Cpenn KpUBBIX, NPHBEICHHBIX HAa PHUCYHKax, BbIOEpHTE Te, KOTOpBIE
SIBISIIOTCSL TpadrkamMu QyHKIUH.

7. IlpuBeauTe mpuUMep Ipeelia Mociea0BaTeIbHOCTH.

8. IlpuBeanTe mMpUMEpHI MOCIECAOBATEIFHOCTEH, MMEIOIMX KOHEUHBIN Tpeel,
UMEIOIINX OCCKOHEUHBIH Tpeiell, He MMEIOLINX Mpe/iena.

9. IlpuBeaute ompeaeneHue npeaena GyHKINHA B TOUKE.

10.ITpuBenute nprMepbl HYHKIHMHA, UMEIONIMX KOHEYHBIA Mpeses, MMEOIINX

_25_



OeCKOHEUHBIH Mpeiell, He UMEIOIIMX Tpe/ieNa B 3a/1aHHON TOUKe.

11.TlpuBenuTe onpenesieHre HENPEPHIBHON (HYHKIHH.

12.IlpuBenuTe npuMephl paspbIBHBIX (QYHKIWH, MMEIOIINX TOYKH pa3pbiBa
Pas3IUYHBIX TUIIOB.

13.IlpuBenute omnpexnenenne nupdepeHIUpPyeMOCTH (QYHKIMH B TOYKE H
MIPOU3BOTHOMN (PYHKIMH B TOUKE.

14.Yxaxute cBsI3p MeXIy IupGEepeHIINPYEMOCTbI0O W HENPEPHIBHOCTHIO
¢ynkun B Touke. [IpuBeauTe HEOOXOAUMBIE IPUMEPEI.

15.Onpenenure, sBsiercst mm Gyakmma £ (X)=x2-signx u f(X) = x-signx
JU(PPEPEHIINPYEMBIMH B TOUKE x = 0.
16.Haiinure npou3BoaHbIe PYHKIUH

4.1, f(x)=cos(12x+£) 4.2, f(x)=e20HD"

17.TlpuBenuTe oOmpeneNeHUue TOYEK JIOKAIBHOTO MaKCMMyMa U TOYEK
JIOKaJIbHOTO MUHUMYMa (YHKIHH.

18.I1puBeauTe MpUMEPHI TOYEK JIOKAJIBHOIO MaKCUMyMa M TOYEK JIOKAIbHOTO
MHUHUMYMa QYHKIHH. [Toka)XnuTe TeOMeTpHIECKyI0 HHTEPIPETALIHIO.

19.TIpuBenute nmpuMepk! (HyHKIUN, HE UMEIOIIHUX JIOKATbHBIX 3KCTPEMYMOB.

20.ChopmynupyiiTe HEOOXOIUMOE YCIOBHE IKCTPEMyMA.

21.ChopmynupyiiTe OCTATOUHOE YCIOBUE IKCTPEMyMa.

22.Haiinute ToukM SKcTpemMyMa GpyHKuu f

10.1. f(x)=x*(x-1) 10.2. f(x)=x-|x-1 10.3. f(X)=|X|e_X.
23.HaiiiuTe HanOOJIbIIe 1 HAUMEHbIIIee 3HaYeHne QyHKIMY f Ha mpoMexyTke

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

f(x)=x-e7%, A=[-11]
24.Chopmynupyiite onpeesieHne nHTerpaia PuMana mo oTpesky.
25.VKaxuTe KJIacChl MHTETPUPYEMBIX (YHKITHH.
26.IlpuBeanTe MpuMep HEMHTETPUPYEMON (QYHKITUH.
27.ChopmynupyiiTe onpeneneHue neppoodpazHon GyHKINH.
28.Haiinute neppooOpazuyro F ams dynkoun f(X) =signx, Takyro, 4to
F(0)=0.
29.ITpusenure Gopmyiy paznoxenus PanroHaibHOM qpoOU Ha 3JIEMEHTapHBIE.
30.Haiinute HeonpeaeIeHHbIE HHTETPAIBL.

18.1. j d 18.2. j d 18.3. j

X2 —x—2 X2 —x—2

31.Haiinute onpeneeHHbIe HHTETPAJIBL.

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 ONpEeNeHUs] YUCIOBOTO Psia, CXOISIIETOCs YHUCIOBOTO psina.
[MpuBenuTe npuUMepsl CXOAAMINXCS U PACXOAAIINXCS PSAIOB.

33.ChopmynupyiiTe HEOOXOAWMBI TPU3HAK CXOAMMOCTH YHUCIOBOTO psila.
SABnsercs mu He0OXOIMMOE YCIOBUE CXOIMMOCTH AOCTaTOUHBIM. [IprBeanTe
MPUMEPBI.

34.ChopmynupyiiTe JOCTATOYHBIC NPH3HAKU CXOIMMOCTH IOJOXKUTEIBHBIX
psIOB. SIBISIOTCS JIK JJOCTATOYHBIE YCIOBHUS CXOMMOCTH HEOOXOMMBIMHU.

35.Chopmynupyiite onpenenaeHus aOCONIOTHO CXOASIIETOCsl YHCIOBOTO psijia,
YCIIOBHO CXOJISILETOCS YUCIOBOTrO psina. [IpuBenure npumepsl.

36.ChopmynupyiiTe  JAOCTaTOYHBIE TPU3HAKK  CXOAMMOCTH  PSJIOB  C
MPOU3BOJILHBIMU WieHaMU. [IprBeanTe MPUMEPBI, TIOKA3bIBAKOIINE, YTO BCE
YCIIOBUSI TEOPEM SIBISIIOTCS CYLIIECTBEHHBIMU.

37.ChopmynupyiiTe npu3Haku aOCOIOTHON CXOAUMOCTH.

38.CthopmynupyiiTe  ompeneneHue  3HAKOUEPEIYIOIIEroCs  CXOJSIIETrocs
YHCJIOBOTO  psija, MPH3HAKK CXOOUMOCTH. [lpuBenure mpUMEpBI,
MOKa3bIBAIOIINE, YTO BCE YCIOBUS TEOPEM SBILFOTCS CYLIECTBEHHBIMU.

Bomnpocsl k 3k3aMeHy
(4 cemectp)

Jlokanbusblii skcTpemyM ¢yakuuu @ R™ —R. IIpumepsl. HeoOxoaumbie
YCIIOBHUS 9KCTpEMyMa.
JocTtaTounble yciaoBus 3kcTpemyma it gyskiun  f: R™ >R wu  f: RZ >R

[oustre muddepeHunpyeMoii  QyHKIHUH f:R™">R". Omepatop -
npousBonHad. I[Ipumeprl. VYcnoBue auddepeHIUpyeMOCTH B TepMHHAX
npupaienuii. HempepbiBHOCTS qudhepeHIupyemMoil GyHKIHH.

Teopema 0 CTpYKType MaTpHIIBI OLIEpaTopa MPOU3BOIHOM.
Nuddepenmupyemocts ¢yukimu  f: R™ >R" B ciilydae HEMpepbIBHOCTH
YaCTHBIX POU3BOIHBIX KOOPIAUHATHBIX (PyHKIUI.

JuddepeHunpyeMocTb KOMITO3UIINH.

TeopeMbl 0 KOHEUHBIX TPHPALICHUSIX.

Henpepeieao muddepenumpyemsie  GyHKIUA f:R™" >R". VYcnosust
HenpepbIBHOW uddepeHnnpyeMocTH.

Teopema 06 oOpaTHOU HyHKITUH.

[onstre HesiBHOM (yHKImU. [Ipumepsr. Teopema o HesIBHOW (DYHKIIHH.
[paBuno nuddepenppoBanus HesBHbIX (QyHKIMA. Teopema o cucreme
HESIBHBIX (DYyHKIIMH.
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12. TlonsTHe ycnoBHOro 3KcTpemMyma. [lpumepsi.

13. HeoOxomuMble yCIIOBHS YCIOBHOTO 3KCTPEMYyMaA.

14. ®ynkuus Jlarpanxka. JlocraTouHbIe YCIOBHS YCIOBHOTO SKCTpEMyMa.

15. Nzmepumsrie o JKopaany mHOxecTBa. Mepa XKopaana. Ilpumepsr MHOKECTB He
m3mepuMsbix 10 JKopaany. Kpurepuii uamMmepumocTu.

16. Tlonatne nBoiliHOrO HHTerpana. Kpurepuié HHTErpHpyeMOCTH B TEpMHHAX
HWHTETPAJIbHBIX CYMM.

17. Kpurepwuii JleGera HHTErPUPYEMOCTH MHOTOMEPHOU ¢dbyHKINN.
WHTerpupyeMocTs HenmpepbIBHOM (QYHKIHH.

18. CpoiictBa unTerpana. JluneiHocts. MOHOTOHHOCTB. AnUTHBHOCT. OleHKa
MOJTyJIsl HHTETpajia.

19. Teopema ®yOuHN. Bruncienne TBOHHBIX HHTETPAJIOB.

20. Teopema 0 3aMeHE TIEPEMEHHBIX B JBOHHOM HHTETpaJIe.

21. Ilepexox K HOJIIPHBIM KOOPIUHATAM B Ka4eCTBE 3aMEHBI IEPEMEHHBIX.

22. Tpoitnble unrerpansl. Beruucnenue. CoiicTsa.

23. 3aMeHa TepeMEHHBIX B TpOWHOM uHTerpaie. Ilepexox Kk cdepuyeckuM u
HWITMHIPUYECKIM KOOPIUHATAM.

24. MHOTOMEpHBIC UHTETPAJIBI

25. EcrecTBeHHas mapameTpu3anus KpuBoit. OpreHTaIus KpUBOi.

26. [TonsTHe KpUBOJHMHEWHOTO WHTerpaia l-ro poma. CsolicTBa. Brrumcienne
CBE/ICHHEM K OIIpEeICHHOMY HHTETpaly.

27. KpuBonuHeiiHbie HHTErpajibl 2-r0 poja. CBsi3b ¢ KPUBOJIUHEWHBIM UHTETPAIOM
1-ro pona u onpeneNeHHBIM HHTETPAJIOM.

28. ®opmyma ['puna.

29. He3aBUCHMOCTb KPHBOJIMHEHHOTO HHTETPaIa OT MyTH HHTETPUPOBAHUSL.

30. TIpuioskeHust KPUBOJIMHEHHBIX HHTETPAJIOB.

Metoanueckue ykazaHus 151 00y4AIOIMXCS 10 OCBOCHHIO JUCHUIIHHbI

Opranu3ys cBO yueOHYyI0 padoTy, CTyIEHTHI JOJKHBI:

Bo-nepevix, BBISIBUTH PEKOMEHAYEMBIl PEXUM U XapakTep y4ueOHOH
paboThl MO M3YyYSHHIO TEOPETHYECKOTO Kypca, MPAaKTHYECKOMY NPUMEHEHHIO
N3y4EeHHOTO Marepuaja, MO BBIMOJHEHHUIO 3aJaHUM ST CaMOCTOATEIbHOU
paboThl, 10 MCIOJIb30BaHUI0 HHPOPMALMOHHBIX TEXHOJIOTHH U T.II.

Bo-eémopuix, 03HAKOMHTBHCS C YKA3aHHBIM B METOJUYECKOM MaTepHae 1o
JUCHHIUIMHE TepeYyHeM Yy4eOHO-METONUYECKUX U3JaHUH, PEKOMEHIYEeMBIX
CTyJIEHTaM ISl TIOJTOTOBKU K 3aHSTUSM W BBIIIOJHEHUS CaMOCTOSTEIbHOU
paboTbl, a TakXkKe € METOAMYECKMMM MaTepuajaMu Ha OyMaKHBIX W/WIN
JIEKTPOHHBIX HOCHUTENAX, BBIIYLIICHHBIX Kadeapoll CBOMMHM CHJIaMH H

MMpeaOCTaBJIICMbBIC CTYACHTaM BO BPEMs 3aHATUH.
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CamocTosiTenbpHas paboTa CTYIACHTOB, IPEAYCMOTPEHHAS yUeOHBIM IIIAHOM
JOJDKHA COOTBETCTBOBATh Oojiee TIIIyOOKOMY YCBOCHHUIO H3y4aeMOTo Kypca,
(hopMHUpPOBATh HaBBIKK HCCICIOBATEIBCKON pabOTHl U OPUCHTUPOBATH CTYJCHTOB
Ha yMEHHE TIPUMEHSITh TCOPETUICCKUE 3HAHUS Ha MIPAKTHKE.

1. Pabora ¢ yueOHbIMU mocoOuAMHU. /)1 TOTHOIICHHOTO YCBOCHUS Kypca
CTYACHT JOJDKEH, IPEXJAe BCEro, OBJIAJeTh OCHOBHBIMH IIOHSATHSMH OTOH
JUCHUIUIMHBL. HeoOX0oauMo yCBOUThH ONPEAENCHUs] U TTOHITHS, YMETh MPUBOJIUTH
UX TOYHBIE (POPMYIUPOBKH, IPUBOJIUTH IPUMEPHI OOBEKTOB, YIAOBIETBOPSIOMINX
aTOMY ompeeneHuto. Kpome Toro, He0OX0AMMO 3HATh KPYT (DaKTOB, CBS3aHHBIX C
JaHHBIM TOHSATHEM. TpelyeTcs Tarkke 3HATh CBSI3H MEXAY HOHATHUSAMHU, YMETh
YCTaHaBJIMBATh COOTHOIICHUS MEXAY KiaccaMd OOBEKTOB, OIHMCHIBACMBIX
Pa3IUYHBIMA IOHATHSIMHU.

2. CamocTtosiTeabHOe u3yuyenne TeM. CamocrosTenbHas paboTa CTy/eHTa
SBIISIETCS BaXKHBIM BHJIOM JICSITEJIBHOCTH, II03BOJISIIONIMM XOPOILO YCBOUTH
W3y4YaeMblil IPEAMET U OJHUM U3 YCIIOBHI JOCTUKEHUSI HEOOXOIMMOTO KauecTBa
MOATOTOBKM U TMpoecCHOHAIBHON MepenoJroToBky crenuanuctoB. OHa
MPEIIoIaraeT CaMOCTOSTENBHOE N3YUSHHE CTYICHTOM PEKOMEHI0BaHHOM yueOHO-
METOAMYECKON JIMTEPATyphl, Pa3IMYHBIX CIPABOYHBIX MAaTEpPHAOB, HAIHCAHHE
pedepaToB, BBICTYIUIEHHE C JIOKJIAQJOM, IOJArOTOBKY K JICKIMOHHBIM H
MPAKTHYSCKUM 3aHITHSM, TIOATOTOBKY K 3a4€Ty U 9K3aMEHY.

3. MoaroroBka K MNPAKTHYECKHMM 3aHATHAM. [IpH MOArOTOBKE K
NPAaKTHYSCKUM 3aHATHSIM CTYJACHTaM PEKOMEHIYeTCS CJIEe0BAaTh METOAUYECKHM
PEKOMEH/IAIUSIM 10 PaboTe ¢ y4eOHBIMU MOCOOUSIMU, IPUBEACHHBIM BBILIIE.

4. CocraBjenue rioccapusi. B rioccapuil JOMKHBI OBITh BKJIHOUEHBI
OCHOBHBIE IMOHSTHUSI, KOTOPBIE CTYACHTHI U3y4YalOT B X0/I€ CAMOCTOSATENILHOM paOOThI.
JIJIs TIONTHOTBHI KCCIIEIOBAHUS PEKOMEHJIyeTCsl BIHMCHIBATH B TJIOCCAPHUA U TE
TEPMUHBI, KOTOPBIC CTYACHTaM OYJyT PACKPBITBI B X0/ JICKIIMOHHBIX 3aHSATH.

5. CocTaB/ieHHEe KOHCNIEKTOB. B KOHCIIEKTE OTPaKeHBI OCHOBHBIC TIOHSTHS
TeMbl. [ HarmsimHOCTH WM ymoOCTBa 3allOMUHAHHS HCIOJB30BAHBI CXEMbI H

TaOIULIBL.
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6. [ToaroroBka K 3a4eTy U 3K3aMeHy. [Ipy MOIrOTOBKE K 3a4eTy U SK3aMEHY
CTYIEHTBl JOJDKHBI HCIIOJIB30BaTh KAaK CaMOCTOSITENBHO MOATOTOBJICHHbIE
KOHCIIEKTBI, TaK U MaTepUaIIbl, TIOJTyYEeHHBIE B XO/€ 3aHATHH.

KadecTBO ycBOEHUS CTyIEHTOM Ka)XIOW JUCHUIUIMHBI onieHuBaetcst o 100-
OaJUIbHOM 1IKae.

WuTerpanbHas peTHHrOBast ONeHKa (0aur) Mo KakJIoMy MOAYIO (IEpUOTy
00y4YeHHS) CKJIQJBIBACTCS U3 OLICHKH TEKYIIeH pabOoThl 00YJalONINXCsl Ha 3aHATHIX
CEMHHApCKOTO THIIA (CEMHUHApHl, MPAKTHYECKHE 3aHATHUS, IPAKTHKYMBI,
nabopaTopHbIe pabOThl, KOJJIOKBUYMBI M WHBIC aHAJOTUYHBIC 3aHATHS), OLCHKH
MHIUBUIYaIbHOM pPabOThl OOYdYalOIIMXCSl M OLIGHKH 32 BBHIIOJHEHHE 3aJaHHUN
PEUTHHTOBOTO KOHTPOJIS ycrieBaeMocTH. [Ipn aToM /oiist GayuioB, BEIJENEHHBIX Ha
PEUTHHTOBBII KOHTPOJNb HE JMOJDKHA mpeBbmath 50% oOmed cymMmbl Gayios
JIAHHOTO MOyl (Tiepruo/ia o0yueH st ).

MakcumanbHas CyMMa PEUTHHTOBBIX OajUlOB MO Y4eOHOH ITUCLUILUIMHE,
3aKaHYMBAIOIIEICS IK3aMEHOM, 0 UTOraM ceMecTpa coctanisieT 60.

OO6yuarormemycsi, HabOpaBmemy 40-54 Oamnma, NMpPU TOIABEACHUHM HWTOTOB
ceMecTpa (Ha TOCIEeJHEM 3aHATHH 10 TUCLHUIUIMHE) B PEHTUHIOBOH BEJOMOCTU
ydyeTra YCIEeBaeMOCTM M 3a4ETHOW KHIDKKE MOJXKET ObITh BBICTABJIEHA OLCHKA
«YIOBJIETBOPUTEIHHON.

OO6yuatoriemycsi, HabOpaBiiemy 55-57 OayjioB, MPH MOJABEIACHUU HTOTOB
ceMecTpa (Ha TOCIEIHEM 3aHATHM [0 AWUCHMIUIMHE) B rpade peHTHHroBon
BEJIOMOCTH y4era ycrieBaeMocTH «lIpemuanbHble 0amibDy MOXKET ObITh J100aBJICHO
15 6anoB U BBICTaBIICHA IK3aMEHAITMOHHAS OIIEHKA «XOPOIIIOY.

OO6yuarormemycsi, HaOpaBmemy 58-60 OamioB, NMPW TOABEACHUHA HWTOTOB
ceMecTpa (Ha MOCJIEAHEM 3aHATHM [0 AWUCHMIUIMHE) B rpade peHTHHroBon
BEJIOMOCTH y4eTa ycrieBaeMocTH «lIpemuanbHble 0amtbDy MOXKET OBITh 100aBJIeHO
27 ©6anoB U BHICTAaBIICHA DK3aMEHAIIMOHHAS OIIEHKA «OTIMYHOY.

B kakmx-mmb0 WHBIX ciydasix Jo0aBiE€HHE TPEeMUATbHBIX OajuloB HE
JOIYCKaeTCsl.

OOyuatomuiicsi, HaOpaBmKi 10 39 OaJIOB BKIIOUUTENBHO, CACT dK3aMeH.
[lpn HaMWMYUKM TOATBEPXKACHHBIX JOKYMEHTAIGHO YBKHTEIBHBIX MPHYHH, IO
KOTOPBIM OBUIM TPOIYIIEHBI 3aHATHS (JIMTEeNbHAsS 00Ne3Hb, 00yUeHHE B IPYTrOM
By3€ B paMKaX aKaJIeMHYECKOW MOOWJIBHOCTH H JIp.), 00y4aroluiics IMeeT mpaBo
0TpaboTaTh NPOITYIIEHHbIE 3aHATHA U IIOJIyYUTh JOIOJIHUTENIbHbIE Oalybl B paMKax
YCTaHOBJICHHBIX OayutoB 3a Moaysib. CpOKHM M TOPSAIOK OTPaOOTKH OIpENelseT
npenoaaBarenb. banisl BeICTaBIsAIOTCS B rpade «oTpadoTkay.

OtBer oOy4awmierocs Ha OJK3aMeHe OLleHMBaeTcss cymmoir g0 40
perTHHTOBBIX OayuoB. MTOroBasi OlEHKAa CKIIAIbIBAE€TCS W3 CYMMBI OallioB,
MOJIyYCHHBIX 32 CEMECTp, U 0aIoB, NMOJIYYEHHBIX Ha 3k3ameHe. OOydaromemycs,
KOTOPBIH CAAeT dK3aMeH, ITpeMHUalIbHbIE OalyIbl He HAUUCIISIOTCS.

MakcumanbHas cymMa 0aiuioB 1Mo y4eOHOM AUCIHUIUINHE, 3aKaHIMBAOLICHCS
3a4eToM, 1o uroram cemectpa cocrasiser 100 6ammo (50 6ammoB — 1-if Moaynb u
50 6amioB — 2-if MOITYJIB).
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Crynenry, HaOpaBimii 40 0aJJI0B U BBIIIE 110 UTOraM paboThl B CEMECTpE, B
9K3aMEHALIMOHHOM BEIOMOCTH M 3a4eTHOM KHIDKKE BBICTAaBISETCS OLCHKA
«3auteHo». CTyeHTy, HaOpasiieMy 70 39 6aJuIoB BKIFOUUTENHHO, CAAET 3a4eT.

CornacHo moaxonaM OanIbHO-PEHTHHTOBOM CHCTEMBI B paMKaxX OICHKH
3HAHWH, YMEHUIA, BIaJICHUi (YMEHUH MPUMEHSTH) U (WJIHM) OMNbITA ACSTEIbHOCTH
JIUCHITUTMHBI YCTAHOBIJICHBI CIIEAYIOIINE aCTIEKTHI:

o Conepxanue yu4eOHOH JUCIMILIMHBI B paMKax OJHOTO CeMecTpa AEJHUTCS
Ha /1Ba Moyt (rieprosa ooydenus). [lo okonuannu Momysst (meprosia o0ydeHus)
OCYILECTBIISIETCS] PEUTUHIOBBIA KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYJEHTOB.

e CpoKH IIpOBeICHHsI PEHTUHIOBOI'O KOHTPOJIS:

ocennuti cemecmp — | peHTHHTOBBI KOHTPOJIb YCHEBAEMOCTH MPOBOIUTCS
cornacHo rpaguky ydeOHoro mporecca, || peHTHHrOBBIi KOHTPOJIb YCIIEBAEMOCTH -
OB TIIOCIeqHHE Helend (PaKTHYEeCKOro 3aBepUIeHHs ceMecTpa 1o Tpaduky
yueOHOro Impouecca;

secenHuti cemecmp — | peTHHTOBBIII KOHTPOJIb YCIIEBAEMOCTH ITPOBOJIUTCS

coryacHo rpaguky y4eOHoro mnporecca, || pedTHHIOBBIi KOHTPOJIb YCIIEBAEMOCTH -
IBE MOCICIHUE Heean (aKTHYSCKOro 3aBepIUCHUs ceMecTpa Mo rpaduxy

yueOHOTO Ipoliecca.

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

OcHaleHHoCTh
HaumenoBanue crenuaIbHbIX IlepeyeHs JULIEH3HOHHOTO
CHEeMUAAILHBIX* MOMeIIeHn it TMoMeleHuil u MPOrpaMMHOI0 00ecmeyeHusl.
U NOMeIeHu | s noMelleHui s PeKkBU3NTHI NOATBEPKIAIOIIETO
CaMOCTOSATeJbHOI padoThI CcaMOCTOSITeTbHOM IOKYMeHTa
padoTsl
VYdeOHast ay TuTOpHs ISt Kommiekr yueoHoi Google Chrome — GecrtaTao < \: OtdopmaTtnp Tab.
MPOBEJCHUS 3aHATUI Mmebenu, nntepaktuBHas | Kaspersky Endpoint Security 10 ms
JICKIIHOHHOTO THIIA, 3aHATHI |cucTeMa co BetpoeHHbM | Windows — AKT Ha miepeady mpas
CEeMUHAPCKOTro THIa, MIPOEKTOPOM. TIK545 ot 16.12.2022
KypCOBOT'O IIPOEKTHPOBAHHS Lazarus — 6ecriatHO
(BBIIIOTHEHUS KypPCOBBIX OpenOffice — 6ecrutatHo
pador), TpyNIoBbIX U MHoro¢yHKIHOHAIBHBII
HHIANBHYTbHBIX penakrop ONLYOFFICE 6ecruiatHoe
KOHCYJIbTAIU{, TeKYIIEro T1O — 6ecrutatHO
KOHTPOJISL ¥ TPOMEXYTOYHON OC Linux Ubuntu 6ecrmatroe IO —
aTTecTaluu, OecraTHo
yuebnas ayoumopus: Ne 207
(170002 Teepckas 06x., 2.
Teepy,
nep. Caoosuuii, 0. 35)
N \;O'rdnopmampoaauo: WpundT: 9 nT
VueGHas ayauTopus s Google Chrome — GecrtaTao
MPOBEICHUS 3aHATHIH
JICKIIMOHHOTO THIIA, 3aHATHH
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CEMHHAPCKOTO THIIA,
KypCOBOTO TIPOEKTHPOBAHHS
(BBITIOJIHEHHUST KYPCOBBIX
pador), TpyNIoBbIX U
WHIMBUIYaIbHBIX
KOHCYJIBTAIIUH, TEKyILEero
KOHTPOJISI U IPOMEKYTOYHOM
aTTeCTaIliH,
yuebHnas ayoumopus: Ne 208
(170002 Teepckas oba., 2.
Teeps,
nep. Cadoswiil, 0. 35)

YueOHas aytuTopHs st
MPOBENICHUS 3aHATHI
JIEKIIMOHHOTO THTIA, 3aHITHIA
CEMHHAPCKOTO THIIA,
KyPCOBOTO IIPOCKTHPOBAHHS
(BBITTOTHEHHUS KYPCOBBIX
pador), TpyNIoBbIX
WHIMBU/Ty ATbHBIX
KOHCYJIBTAIIM i, TEKYILETO
KOHTPOJISL M IIPOMEKYTOUHOI
aTTeCTaIlNH,
yuebnas ayoumopusi: Ne 312
(170002 Tsepckas o6n., 2.
Teepon,
nep. Cadoswiil, 0. 35)

YuebHas ayauTopus i
MIPOBEACHUS 3aHATUI
JEKIUOHHOTO THIIA, 3aHATHH
CEMHUHApPCKOTO THIIA,
KypCOBOTO IIPOECKTHPOBAHHS
(BBIIIOTHEHUS KypPCOBBIX
pador), TpyNIoBbIX U
WHIUBHIYaTbHBIX
KOHCYJIBTAIIUH, TEKyILEeTo
KOHTPOJIS ¥ IPOMEKYTOUHOI
aTTeCTalUH,
yuebnas ayoumopus: Ne 203
(170002 Tseepckas obx., 2.
Teepy,
nep. Cadoswiil, 0. 35)

JlaGoparopust KOMIBbIOTEPHON
6e301acHOCTH Kaenphl
KOMIIBIOTEPHOH 6€301acHOCTH
U MaTeMaTH4eCKUX METOJIOB
ynpasneHus: Ne 203a
(170002 Teepckas oba., 2.
Tseps,

Komnaexm yuebHoii
mebenu, CD-
Maznumona,
KOMRblOmep:
(cucmemmwitl 610K +
MOHUMOP),
MHO20(DYHKYUOHATLHYIL
nasep.
Konup/npunmep/cxkanep,
suoeonieep, menegu3op,
DVD nneep.

Komnaexm yuebnoii
Mmebenu,
UHMeEPaKmueHas
cucmema.

Komrmutexr yueOHOM
MeOemH, HHTEPaKTHBHAS
CHCTEMa CO BCTPOCHHBIM
MIPOCKTOPOM,
KOMIBIOTED (CUCTEMHBIN
0JI0K, MOHHTOP,
KJIaBUATypa, MbIIIb) 1
LIT., PELUPKYJIISATOP.

Kommekt yueGHOM
MebenH, HCTOUYHUK
OecnepeboitHOrO
MMUTaHuA 5 1T.,

Kaspersky Endpoint Security 10 ast
Windows — Akt Ha niepeady npas
TIK545 ot 16.12.2022

Lazarus — 6ecrmatHO

OpenOffice — 6ecrmatHo
MuoroyHKIHOHATBHBIH

penaxrop ONLYOFFICE GecrutatHoe
T10 — GecrutatHO

OC Linux Ubuntu 6ecmrataoe IO —
OecruaTHO

Google Chrome — 6ecrinatHo
Kaspersky Endpoint Security 10 ms
Windows — Akt Ha Tiepeauy mpas
TTK545 or 16.12.2022

Lazarus — 6ecrnimaTHO

OpenOffice — 6ecrmatHo
MHoro¢yHKINOHAIBHEIH

penaktop ONLYOFFICE 6ecruiatHoe
I1O — 6ecmnatHO

OC Linux Ubuntu 6ecruarsoe 10 —
GecIuiaTHO

Google Chrome — GecraTHo
Kaspersky Endpoint Security 10 mst
Windows — Akt Ha niepeady npas
TIK545 ot 16.12.2022

Lazarus — 6ecrmatHO

OpenOffice — 6ecrmatHo
MHOroQyHKIHOHAIbHBII

penaxrop ONLYOFFICE GecrutatHoe
I1O — 6ecrutatHO

OC Linux Ubuntu 6ecmrataoe 1O —
OecruaTHO

Google Chrome — GecraTtHo
Kaspersky Endpoint Security 10 mst
Windows — AkT Ha niepeady npas
TIK545 or 16.12.2022

Lazarus — 6ecrmatHO

OpenOffice — 6ecrmato
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nep. Cadoswuil, 0. 35)

yuebnas ayoumopusi: Ne 212
(170002 Teepckas o6u., 2.
Teepwn,
nep. Cadoswiil, 0. 35)

KOMMYTaTop,
KOMITBIOTED
(cucTeMHbIit OJIOK,
MOHHTOP, KJIaBHATYA,
MBIIIB) 7 LIT., KOTIHP-
MPUHTEP-CKaHep 2 IIT.,
wieep combo,
TEIEBU30D, IKPaH
HACTEHHBIH, y4eOHbIH
11a00paTOPHBIN CTEHNT
UTSL U3yYEHHS] OCHOB
Kpunrorpadud,
UCIIONHEeHUE OI0YHOe
BCRYPTO, yuebno-
J1a00paTOPHBIN CTEH
UL M3y YEHHUS
OII04YHOTO KOJUPOBAHUS
3U-BK.Menoesas oocka,
KOMNJIeKM y4eOHou
mebenu.

Kommutexr yueOHOM
MebenH,
MYJIbTUMEIURHBIN
KOMILIEKC.

MHOroQyHKIHOHAIbHBII

penaxrop ONLYOFFICE GecrutatHoe
T10 — GecrutatHO

OC Linux Ubuntu 6ecmrataoe 11O —
OecraTHO

Kaspersky Endpoint Security 10 ast
Windows — Akr Ha nepesady npas
T1K545 or 16.12.2022

Lazarus — 6ecrmaTHO

OpenOffice — 6ecrutatHo
MHorogyHKIHOHAIBHBII

penakrop ONLYOFFICE 6ecruiatHoe
T1O — 6ecrutatHO

OC Linux Ubuntu 6ecrutatnoe 10 —

OecraaTHO

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. YueOHo- 1) PexomeHgyemas Pemenne Hay4yHO-
METOAMICCKOE U Jmreparypa — METOAUYECKOTO COBETA
MH(POPMAIIMOHHOE | aKTyaJU3anus CIICKa MATEMATIECCKOTO
obecrieyeHune
S — ¢dakynbTera (IPOTOKOI
Nel ot 20.09.2022 r.)
21| V. YuebHo- 1) Pexomennyemas Pemenue Hay4HO-
METOAMICCKOE U Jmreparypa — METOOUYECKOTO COBETA
MH(POPMALIMOHHOE | aKTyaJlu3anus CIICKa MATEMATIECCKOTO
obecrieyeHue
HCLATLTHHbI ¢dakynbTera (IPOTOKOI
Nel ot 19.09.2023 r.)
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