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|. AHHOTAIIMA

1. Heapb 1 32124 TUCHUIIMHBI

[emssMu OCBOCHUSI TUCIIMIUIMHBI «J[OTTOTHUTENTLHBIE TJIaBBI MATEMAaTHYECKOTO
aHaM3a» SABJIAETCS YrayOJEeHHOE UW3YYeHHUE OCHOBHBIX 0a30BBIX IMOHSTUHN
MaTeMaTUYECKOro aHaiau3a HeoOxoaumbix st ocBoeHust OOIl u mocnenyromein
poecCHOHANTEHOM eI TEIEHOCTH.

3agauu:

e (opmupoBaHHEe 3HAHUI O MaTeMaTHKE, Kak 0COOOM crocoOe MO3HaAHUSs
MHUpa 1 00pa3e MBIIIUICHUS, OOIIHOCTU €€ MOHSITUI U TIPEACTaBICHUT;

e BpIpabOTKA YMEGHMA W  HABBIKOB  PCIICHUS  MaTeMaTHYCCKU
dbopmanu30BaHHBIX 33]1a4;

e (opmMupoBaHHE TEOPETHUECKUX 3HAHUM 1O MATEMAaTUYECKOMY aHaU3y
(OCHOBHBIC TIOHSITUSI, ONpENENeHUs, TeopemMbl U (HaKTbhl) HEOOXOAUMBIX JUIS
U3YYCHUS MOCIEAYIOMNX MAaTEMAaTHYECKUX U CHEIUATbHBIX TUCIHUILIINH, PEIICHHUS
YKOHOMHUYECKUX W MPUKIIATHBIX 3a/1a4;

® TOydeHUE HEOOXOMWMBIX HABBIKOB TEOPETHYECCKUX HCCIICIOBAHUN
pEIIeHUs] TIPAKTUYECKUX 3a7a4, HEOOXOMUMBIX B Oyayiied mnpodeccrnoHanbHOU

JACATCIBbHOCTH.

2. MecTo AMCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMmbl

JucimruimHa oTHOcUTCS K - (hopMHUpyeMoOl y4acTHHUKaMu 00pa30BaTelIbHBIX
OTHOILICHWH dYacTu Onoka | — K JUCUMIUIMHAM, YIIYOJSIIOIIUM YHHUBEpCaJbHbIE
KOMIIETEHIIUH ¥ (POPMUPYIOIIUM MPOPECCHOHATTBHBIE KOMITETEHIIUH.

JlucumrmmHa MeeT JIOTUYECKUE U COAEPKATEIbHO-METOINYECKUE B3aUMOCBSI3H
CO BCEMHU MaTeMaTUYECKUMH U €CTECTBEHHOHAYYHBIMU TUCHUILTUHAMU (B YaCTHOCTH,
MaTeMaTUYECKUM aHAIM30M) U HEOOXOAMMA JIJIsl U3YUYEHUS 3TUX AUCIUILTIH.

J171s1 0OCBOGHUS UCHUIIMHBI HEOOXOAUMBI YCTOMUYMBOE 3HAHKE HIKOIBHOTO Kypca
MaTeMaTUKU ¥ HAJMYUE YCTOMYMBBIX HABBIKOB PabOThI C OOBEKTaMH 3JI€MEHTapHOU
MaTEMaTHUKH.

JucuuruinHa u3ydaercs Ha 1, 2 kypcax (1 — 4 cemectpsr).
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3. O0béM qucHuIIMHBL: 12 3a4éTHBIX euHuIl, 432 akaJeMHUYeCKHUX Yaca,

B TOM YHCJIe:

KOHTAKTHas1 ayauTopHasi padora: 140 yacos,

B TOM uyuche: mpakthdeckwe 3aHsatus 140 bacoB, B TOM 4YHClIEe TpaKTHYECKas
noaroroka 10 gacos;

caMocTosiTe/IbHAsI padora: 292 yaca,

B TOM 4YUCJIC KOHTPOJb 27 4acos.

4. Tlnanupyemble pe3y/bTaTbl O0y4YeHHMs] IO IMCHUILIMHE, COOTHECCHHbIE C
IJIAHUPYEeMBbIMH Pe3yJIbTATAMU OCBOEHHUsI 00pa30BaTeIbHOI MPOrpaMMbl

IInaHupyemsble pe3ysbTaTbl OCBOCHUS [Inanupyemble pe3yabTaTbl 00y4eHus 110
00pa3oBaTeIHHOM MPOTPAMMBI JIICITUTLTIHE
((hopMupyembie KOMITETEHIIHMH )

VK-1 Crnocoben ocymecTBisith mouck, | YK-1.1 Anammsupyer 3amady, BbIIENss ee 0a30BbIe
KPUTHYCCKMH  aQHAIM3 WM CHHTE3 | COCTABJISIOLIHNE

uHpopMaIM, TPUMEHATh CHCTEMHBIN
NOAXO/A JUIA PEIICHUS] TOCTABJICHHBIX
3a/1a4

YK-1.20npenensier, UHTEPIPETUPYET U PAHKUPYET
HH(pOpPMAIIHIO, TpeOyemyro JUTS pelIeHHs
MOCTaBJICHHOM 33/1a41

VK-1.5PaccmarpuBaer U mpeyiaracT BO3MOMKHbBIE
BapUAHTHI PEIICHNUS TTOCTABICHHOH 33/1a4H, OLICHUBAs
UX JIOCTOMHCTBA ¥ HEJJOCTATKU

[TIK-2 Cnocoben ocymiectBisaTh HayuHo- | [IK-2.1 ~ Akryanusupyer  0a3oBble  3HaHMA,
UCCIIE/IOBATENIbCKYI0 pabOTy Ha OCHOBE | MOJy4YEHHble B OOJAacCTH MaTeMaTHYECKUX U
MaTeMaTH4eCKUX M €CTECTBEHHBIX HAyK, | €CTECTBEHHbIX  HayK, MPOTPaMMHUPOBAaHHUS U
OCHOB POrpaMMUPOBAHUS U | UHQOPMAIIMOHHBIX TEXHOJIOTHI

MH(POPMAIIMOHHBIX TEXHOJIOTHIA

5. ®opMa NPOMeKYTOUYHO ATTeCTAIIMU U CeMeCTP MPOX0KIeHUsI

3auéT (2 ceMecTp), 9k3aMeH (4 cemecTp).

6. SI3bIK MpenoAaBaHuUs: PyCCKHIA.



Il. Conepxanme AMCUHMINIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pasjejiam) ¢

YKazaHuEM OTBCACHHOI0 Ha HHUX KOJHYECTBA aKaAACMHUYECCKHUX YacoB U BH/I0B

YUeOHbIX 3aHATHH

YueOHas mporpamma —
HAauMEHOBAHUE PA3/EIIOB U
TeM

Bcero (udac.)

KonrakTtHas pabora (dac.)

[IpakTnueckue
Jlekuun 3aHSITUS

Konpous

CaMoCTOsI-
TEJIbHOMN
paboThI (B
TOM YUCIIC
KypcoBast
pabota

BCCTO BCETO

n0020mosKa

6 M. 4. NPAKMUYECKas
no0020moesKa

6 m.Y. npakmu4eckas

Camocros-
TebHAS
pabora (B T.4.
KOHTPOJIb)

1 cemecTp

Pa3zpnen 1.
JlecTBUTEIbHBIE
qHuCcIa
HarypanbHbie yucia.
[TpuHIMIT
MaTeMaTU4YCCKOM
WHIYKIIUH.
Hepasenctso
bepnymum. buaom
HrroToHa.

['pann 4nCIOBBIX
MHOKECTB. Teopemsl 0
CYILIECTBOBAaHUU
rpaneii. CBoiicTBa
rpanei. [Ipusznaku
I'paHeu.

Paznen 2. ®yHkuuu
[Tonsitue hyHKIUU.
OO61ue cBoiicTBa
¢bynkuumii. O6pa3 u
npooOpa3 MHOXKECTBA
pU OTOOpAKEHUH.
Knaccuduxanus
byHKIUH
(MHBEKTUBHBIE,
CIOPBHEKTHBHBIE,
OMEKTUBHBIE
OTOOpaKEHUS).




Komnoznnus
bynkiui. O6paTHas
byHkuus. YcaoBus
CYIIIECTBOBAHMUS
oOpaTHOM.

Yucnosbie GyHKITUH.
OrpaHuYeHHBIE,
MOHOTOHHEIE,
NEPUOANYECKHE,
YETHBIC U HEYETHBIC
¢bynkun. HesBaoe
3a7anue GyHKINU.
[TapameTpuueckoe
3a/1aHue (QYHKITUH.

DneMeHTapHbIe
bynkuuu. CBoiicTBa
0a3UCHBIX
DJIEMEHTAPHBIX
(GYHKUIHM.
Knaccuduxanus
DJIEMEHTAPHBIX

(GYHKIHH.

Pa3nen 3. Ilpenen

YU CJI0BOM
MOCJIeI0BATEILHOCTH.
[Ipenen ynucinoBou
MOCJIEJOBATEIHLHOCTH.
OCHOBHBIEC CBOMCTBA:
CxoIuMOCTb U
apupMeTHIECKUE
omnepanui.
[IpenenpHBIN IEPEXOT
B HEPABEHCTBAX.
beckoHeuHbIe
TIPEAEbI.

CxoaumMocCTh
MOHOTOHHOM
OTPaHUYEHHOU
MOCJIEA0BATEIHLHOCTH.
Yuco “e”.
CylecTBOBaHUE
MOHOTOHHOM
MMOAITOCIIE 0~
BaTEJIbHOCTH.
ITpuanun bonbiano —




Beliepmpacca.
Kputepuii Komu.

Pa3nea 4.
HenpepbIBHOCTD
YHUCJIOBOM (PYHKIMH.
[IpenenbHbBIE TOUKH
MHOkecTBa. [lonsarue
npenena GyHKIUU B
touke. JIokanpHas
OTPaHUYEHHOCTD
byHKIIUM, UMEIoIIeH
Ipeaen B TOUKE.
beckoHeuHO Manbie
¢ynkuuu. O —
cuMmBonuKa. [Ipenen u
apupmMeTHIecKue
oreparuu.
[IpenenbHBIN TIEpEXO]
B HEPABEHCTBAX.
beckoneuHsle
MpeAebl U MPEIEIb
Ha OECKOHEYHOCTH.

1-i u 2-11
3aMeyarelibHbIe

npenenst. pyrue
ATAJIOHHBIE NPEJIETbI.

[lonsatue
HEIMPEPBIBHOCTH
(yHKUIHU B TOUKE.
HenpeppIBHOCTS 1
apupMeTHIECKIE
OIEepaLUH.
HenpepsIBHOCTH
KOMITO3HIIMH.
OnHOCTOPOHHSIS
HEIPEPHIBHOCTD.
Knaccudukanus Touek
pa3psbiBa.
HenpepsIBHOCTH
AIIEMEHTapPHBIX
GyHKUIHHA.
HenpepsIBHOCTH
byHKIUY, 33 TaHHOM
napamMeTPUUYECKH.
[ToHsITHE KPUBOM.




HenpepbsiBHOCTS 1
OTPaHUYEHHOCTb.
Teopema
Beliepmpacca.

10

Teopema o
IPOMEKYTOUHBIX
3HAYEHUAX
HEINPEPBIBHON
byHKIUH.
HenpeppiBHOCTS 1
MOHOTOHHOCTb.
HenpepsIBHOCTB
oOpaTHON (DYHKITHH.

12

10

Paszpaea S.
JAuddepenunanbHoe
HCYHUCICHUE
(yHkuuii ogHoM
NepeMeHHOM.
[TonsiTue
muddepeHurpyemMoctu
(yHKUIHU B TOUKE.
DKBUBAJICHTHBIC
OINpEIEIICHHUS.
[IpounsBoaHas.
Hudbdepennnar.
['eomerpruueckuit
CMBICJI IIPOU3BOTHOM.
HenpepsIBHOCTH
nuddepeHnupyemoit
GyHKUIHU.
OIHOCTOPOHHSS
nuddepenuupye-
MOCTb.
Huddepenuupyemoct
b (DYHKLIHMH, 3aJaHHON
napamMeTpUYECKH.
['magkue KpuBBIE.
Judbdepennupyemoct
b AJIEMEHTAPHBIX
GyHKIH.

12

10

Judbdepennupyemoct
b KOMIIO3HIIHH.
Huddepenuupyemoct
b U apuPMETHUECKUE
oTepaluu.

12

10




Huddepenuupyemoct
b 00paTHOM (PYHKIIMH.

DKCTpeMyM
OJHOMEPHOH
byHKIUH.
Heobxoanmbie
ycnoBus. Teopema
®epma. Teopema
Poms. Teopemst o
KOHEUHBIX
MpUpaIICHUSX.
VYcnoBus
MOHOTOHHOCTH
OJTHOMEPHOU
byHKIHU.
JlocTaTo4HbI€ yCIOBUS
KCTpEMyMa B
TEpMHUHAX MEPBOU
MIPOU3BOJHOM.

12

10

Packpeitue
HEOIIPEAEIEHHOCTEN.
[IpaBwia Jlonurans

15

13

Bricime
MIPOU3BOJIHBIE U
nuddepeHanb.
®opmyna Tenmopa ¢
OCTaTOYHBIM YJIEHOM B
dbopme Jlarpanxka u
Komm. JIokanenas
dbopmyna Teitnopa.
[IpencraBienue
dbopmynoit Teinopa
0a3MCHBIX
AJIEMEHTAPHBIX

GyHKUIHH.

11

144

34

110

2 cemecTp

Paznea 6.
HNurerpuposanue
O/ITHOMEPHBIX
GyHKImii.
HccnenoBanue u
MOCTpOeHUE TpadUuKoB

byHKIUH

13

10




[TonsiTne
MepBOOOPA3HOM.
CyliecTBOBaHUE
MepBOOOPA3HOM.
dopmysia Herotona-
JleitOHUMITA

Heonpenenenuplii
uHTerpai. OCHOBHbIE
CBONCTBA.
WNHTerpupoBanue 1no
4acTsAM U 3aMEHa
IIEPEMEHHON B
HEOIPEAECICHHOM
UHTErpaje.

TexHuka
HEOIIPEIECIICHHOT O
UHTETPUPOBAHUS.
HNHTerpupoBanne
PalMOHAIBHBIX
(GYHKLIHM.
HNHTerpupoBanue
UppaLMOHAIBHBIX U
TPAHCLIEHIEHTHBIX

GyHKIHHA.

Teopemsl 0 cpegHeM
3HAYEHUU JJIS1
vHTerpasia Pumana

HecoOcTBeHHBIC
UHTETpaJibl 10
OECKOHEUHOMY
MPOMEXYTKY U OT
HEOIPAHUYEHHOMN
¢bynkunn. OCHOBHbIE
CBOICTBA.
Brruncnenue.
AOconoTHas
CXOJIUMOCTb.
[Ipu3Haku
CXOJIUMOCTH
HECOOCTBEHHBIX
HWHTETPaJoB.

IIpu3Haku cpaBHEHUS.

[Tpuznaku Abens u
Hupuxie.




HNuTerpaisl ¢
HECKOJIbKUMU
0COOECHHOCTSIMH.

['eomeTpuueckue u
buznyeckue
IIPUIIOKEHUS
uHTerpana. [nomans
KPUBOJMHENHON
Tparenu.
CrpsimiisieMble
KpuBble. [nmuHa
KPHUBOM.

Paznea 7.
YucjioBblie PSabl.
ITonsaTHE YHUCIIOBOTO
psana. OOmui YieH.
YacTHbIE CyMMBI.
CxoauMoOCTh
YUCJIOBOTO psija.
Heo0Oxomumoe

YCIIOBHUC CXOJUMOCTH.

["apmoHMUYECKHN PALL.
Ocrartok psna.
Kpurepnit Komm.
AOconoTHas
CXOOUMOCTb.

Psapi ¢
MOJIOKUTEIIbHBIMU
uneHamu. [Ipru3Haku
CXOJUMOCTH:
MPU3HAKU CPABHEHMS,
npu3Hak Jlamambepa,
npusHak Komm.
[Ipu3naxku Kymmepa,
PaaGe, beptpana,
I"aycca.
WNuTerpanbHbIi
IIPU3HAK.

Psnami ¢
IIPOU3BOJILHBIMU
yieHamu. [lprusHaku
CXOUMOCTH
JlenOuuma, Adens u
Hupuxie.
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3HaKouepeayoImecs
psael. [Ipu3Hak
JleitOHMITA
CXOJIUMOCTH
3HAKOYEPEAYIOIIETOC

psna.

72

10

24

3 cemecTp

Pa3zaea 8.
DOyHKIMOHAJIbHbIE U
CTeNeHHbIE PSAbI.

O yHKIIMOHAJIbHBIE
psanbl. [Toroueunas u
paBHOMEpHas
CXOOUMOCTb.
Kpurepnit Komm.
[Ipusnax
Betiepmrpacca
paBHOMEpPHOU
CXOJUMOCTH.
HenpepsIBHOCTB
CyMMBI psiJa.
HNHuTerpupoBanue n
muddepeHurpoBaHue
(G YHKITMOHATBHBIX
PSAIOB.

16

12

CTteneHHbIe pSbI.
Teopema Komn -
Anamapa. Paanyc,
WHTEpBaAI U 00J1aCTh
CXOJUMOCTH.
PaBHOMepHas
CXOAUMOCTb
CTEIMECHHBIX PSI/IOB.
Teopema AGernsi.
HNHuTterpupoBanue n
muddepeHurpoBaHue
CTETICHHBIX PSIJIOB.

18

12

Psan Tewnopa.

Y ci1oBUS CXOJIUMOCTH.

Pas3noxxenue B
CTEICHHOM Pl
Oa3UCHBIX

20

14
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DJIEMEHTaPHBIX
byHKIUH.

Pasnen 10.
JAuddepenunanbHoe
HCYHUCICHUE
(pyHKUMHA MHOTHX
AefCTBUTEJIbHBIX
nepeMeHHbIX.
OyHKIIMA MHOTHUX
MIEPEMEHHBIX.
[Tpumepsr. ['paduk.
JluHuK ypoBHsL.
IIpencraBinenue
byHKITUN
KOOPAWNHATHBIMU
(GYHKIUAMMU.

IIpenen u
HEMPEPBIBHOCTh
(GyHKUIMNA MHOTHX
MEPEMEHHBIX.
[ToBTOpHBIE IPEAETHI.
[Ipenenst mo
HaINpPAaBJICHHUIO.
HenpeppiBHOCTB 110
(buKCUpOBaHHOMN
nepemeHHou. Teopema
Beliepmrpacca.

18

14

I'paguent.
Hudbdepennnar.
HenpepbpiBHOCTB
nuddepeHupyemoit
¢bynkuuu. YactHoie
MPOU3BOIHBIE.
CrpykTypa rpaiueHra.
Huddepenuupyemoct
b (DYHKLIMH B clly4dae
HEIPEPBIBHOCTH
YACTHBIX
IIPOU3BOIHBIX.
Judbdepennupyemoct
b CJIOKHOM (DyHKITHU.
Judbdepennupyemoct
b U apuUPMETHUECKUE
OTepaluu.
I'eomerpruueckuit

18

12
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CMBICJI TPaJIMEHTA.
KacarennHas
IJIOCKOCTh U HOpMaJlb.
[TpousBogHas 1o
HaMpaBJICHUIO

[Ipown3BoIHBIE U

i epeHnmans
BBICIIIUX TOPSIIKOB.
Teopema o paBeHCTBE
CMEIIIaHHBIX YaCTHBIX
MIPOU3BOJHBIX.
DopMyJIbI [T
BBIYUCIICHUS
nuddepeniuanon
BBICIIUX TOPSIIKOB.
®opmyna Tenmopa.
JlokanbHbII
KCTpEMYM (PYHKIIUU
MHOTUX MEPEMEHHBIX.
Heob6xonumblie u
JIOCTAaTOYHBIE YCIIOBUS
KCTpEMyMA.

VY ciioBHBIN
skcTpemyM. [IpaBuio
MHOKUTEIEN
Jlarpanxa.

18

10

108

34

74

4 cemecTp

Pasznen 11. KpaTnsie
HHTErpaJibl.
JIBOVIHBIE HHTETPAJIBIL.
JIMHENHOCTB,
MOHOTOHHOCTb U
KOHEYHas
aJITMTUBHOCTh
JIBOMHOTO UHTErpala.
Brrunciienne 1BOMHBIX
WHTETPaJioB
CBEJICHUEM K
MTOBTOPHBIM. 3aMeHa
MEPEMEHHBIX B
JIBOMHOM MHTETrpaJe.
[Tepexon K mOIApHBIM
KOOpJIMHATaM.

40

16

24
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TporiHbIE UHTErPAJIbI U
WHTETpaibl BbICIIEH
KPaTHOCTH.
[IpunoxeHus: KpaTHbIX
WHTETPaJoB.

Pa3znen 12.
Kpusosnneinbie
HHTETrPAaJIbl.
EcrecTBennas
napaMeTpu3anus
KpuBoi. OpueHTanus
KPHUBOM.

ITonsTue
KPUBOJMHENHOTO
uHTEerpana 1-ro poza.
Brruncnenue
CBEJICHUEM K
OIPEECIICHHOMY
WHTETpay.
KpuBonunHenHbie
WHTETpaibl 2-TO poja.
CBs3b C
KPHUBOJIMHEMHBIM
MHTETPAJIOM

1-ro pona u
OIIPEIECIIEHHBIM
MHTErPaJioM.

34 0 0 10 0 0 24

®opmyna I puna.
HesaBucumocts
KPHUBOJIMHEMHOTO
WHTErpania oT IyT!
WHTETPUPOBAHUS.
[Ipunoxenus
KPHUBOJIMHEMHBIX
WHTETPaJOB.

34 0 0 8 4 0 26

108 O 34 4 0 74

o

Bcero 432 0 0 140 10 10 282

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

[IpenonaBanuie yueOHOM AUCHMIUIUHBI CTPOUTCA HA COYETAHUU ayIUTOPHBIX
3aHSATHI U pa3InYHBIX (HOPM CAMOCTOSITENBHOU PAOOTHI CTYJEHTOB.

Taxke Ha 3aHATHAX IPAKTHKYETCSl CaMOCTOSITENbHas paboTa CTYAEHTOB,
BBITIOJIHEHHE 3aJlaHMil B MAaJlbIX TPYIIMAX, MHChMEHHbIE Pa0OThI, MOAEIUPOBAHHUE
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JIMCKYCCUOHHBIX CHUTyaIuii, paboTa ¢ pa3laTO4YHbIM MAaTepHATIOM, TPUBIEKAIOTCS
pecypebl cetn INTERNET. Kypc mpemycmarpuBaeT BBIMOJTHEHHE KOHTPOJBHBIX U
CaMOCTOSTENILHBIX PA0O0T, MUCBMEHHBIX JOMAIHUX 3ajaHuid. B kauectBe Qopm
KOHTPOJISL UCTIOJIB3YIOTCSI PA3IMUHbIE BApUAHTHI B3aUMOIPOBEPKH U B3AUMOKOHTPOJISL.

NHTEepakTBHOE B3aMMOJECUCTBUE CTYJCHTOB C OJHOM CTOPOHBI U
MIPEToIaBaTells C IPYroi, a TakKe CTYICHTOB MEXIYy CO00M M ¢ TperoaBareaeM
BO BpEMSI ITPAKTUUCCKUX 3aHSITHM.

OopazoseamenvHble mexHoa02UU

1. JIuckycCHOHHBIE TEXHOJIOTUU

2. Undopmarmonnsie (1iudpoBbIe)

3. TexHOJIOTUU Pa3BUTHS KPUTHUYECKOTO MBIIIICHUS

Cospemennvie memoovt 00yueHusn

1. AKTUBHOE CITyIIIaHUE

2. JIekmus (TpaauIIiOHHAS)

IV. OueHounble MaTepuajbl Uil NMPOBeJdeHUs TeKylleld U MPOMeKYTOUHOI
arrecTauuu

1. Ouenounvie mamepuansl 011 nposedeHus meKyuiei ammecmayuu

AunddepenunpoBanue 0THOMEPHBIX (PYHKIMI.
JKCTPpEeMyM OAHOMEPHOM (PYHKIIUHN

1. Onpenenure, Oyner 11 QyHKIUS  f(x) = \/M -sin \/M nuddepeHuupyemMa B
TOYKE x=0-.

X
2. Haiigure mpon3BoHyI0 QyHKIMH  f(X) =sin? 2| x? +Lt1
arctg 1

3. Haiiaute kacarenbubie PyHKIUU  f(X) = 12—X2 , B HEIMOJBUXHBIX TOUKAX
+X

ATOU (PYHKITUH.

4. Omnpenenute, CKOIBKO pa3 PyHKLUS f(x) = (x—|x)-x* auddepeHnupyema B
TOYKE x=0.

5. Ilyctb  f(x) = x-sinzx. JloKaxuTe, yTo 17151 iroboro uncna M Haiimercs
TOYKA Xg>M, Takas, 9yTo f'(x))=0.

H x-1 inzT Y .
6. HaiiguTe npenensl 6.1. lim sin(e"”*—sin x5 cosx) 6.2. lim —xsin®x_
] Inx—x+1 x—s0 IN(L+x)—x?
7. Halimure MpoOMeKYTKM MOHOTOHHOCTH ¥ TOUKH DKCTPEMyMa (yHKLIUH
f(x) =|x—1e Y,

8. Haiinute HamMeHbIee 1 HaMOOJIbINIee 3HAaYCHUE (PYHKITUN
f(x)=x>-6x>+9x—1 Ha OTPE3KE [2;4].

9. Haiinute paBHOOEAPEHHBIN TPEYTOJLHUK HAMOOIBIIICH IJIOIATH,
BIIMCAHHBIN B OKPYKHOCTh 3aJJaHHOT0 paauyca
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10. JlokakuTe HEPABEHCTBO In x > 2X 11) x>1. lIpuBeauTe reoMeTpUYECKYIO

WJLTIOCTPALIHIO.
11. Haitnure npoMeXyTKH BBITYKJIOCTH U BOTHYTOCTH, & TaKXe TOYKH

neperuda pyHkuuu f(x) = 15:2 :

12. Haiigure Bropyro npou3Boanyro GyHkuun f (x) = x> +arctg x..
Heonpenenennplii uHTerpaJ. OnpeaesieHHbId HHTErPaJl.

1. Haligute uHTETpasbl.
(x —2x+2)|n(x+1)+2x

1.1. ~1)(2x +3)*2d 1.2.
I(X Ko ‘[ —2X+2
I 2 2+ A 1.4 fx-siandx
(x+1)(x—1)2(x2 +1) o
2x+1 S|n X
LS. [ L6. 17.
J-x+ Y2+ x J‘\/HT J.COS X
t [3rx ”sm2x COS X
17, fF g fonzcmi,
V2 0slnx+cos X
i 05 2
1.9. J.(X3+elx°—sin%x—$)dx 1.10. j(zx—l)-e4X ~H gy
0
F 0
1.11. 'fln2x-dx 1.12. '[x?’ 1—x2dx
1 —_

Heco0cTBennbiii maTerpaJ. llpuinoxkenuss mHTerpada.

1. Haiigure ruiomaas GUrypsl OrpaHHYCHHON JIMHUAME y =sin2x M y=4x

2. Haiigure mIMHY KpUBOM  x =2t%, y= gt3, t €[0;2]

3. Hccnenyiite Ha CXOAUMOCTh HECOOCTBEHHBIN UHTETpal.
2 +o0 16/,3, 4
X +1 COS X X° + X
3.2 j dx. 3.3 j ———"dx
5 X

dx

+00
3.1. In ) 2.
Jl. S 1 Vx

YucjioBblie psiabl

1. Uccnenyiite HA CXOAUMOCTD PSII.

[0} 00 00 2 0
11, 3N+l B B U Y )

aan® +3 \/n +3 o1 2" n+3n

2 n?-1), =", 17, (D" 7
ZH{HWJ E Ty nzl Jn cos3

n=1
q)yHKIII/IOHa.]'II)HI)Ie H CTCIICHHBIC PSAAbI

1.5.
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1. Hccnenyiite GyHKIMOHAIBHYIO OCIEA0BATEIBHOCTS (f | HAa

CXOONMOCTHh U paBHOMepHyIO CXOOAUMOCTBb HAa MHOKECTBC A
Ll f,(0= A=fon] 12 f,00 =20, A=(04c0).

)
1+n+x

2. MHccnenyite Ha paBHOMEPHYIO CXOJIUMOCTb q)yHKHI/IOHanLHLIﬁ psn Ha
MHOXecTBe A.

2.1. Zhnﬁxz, A=(0;+0)- 2.2. z X7, A=(0;+00)-

2nI

213 z n+1 arctgx A= (—oo;+oo)- 2.4, Ze_nZXZ cosnx: A= [0;7[].

3. HaI/II[I/ITC pannyc MHTEpBal U 001acTb CXOI[I/IMOCTI/I CTEIIEHHOTO pAJa.

S %2 S
n=

4. Oysknuio f pasnoxwure B psn MaKnopeHa Y HalauTe 001acTh
CXOJUMOCTH TOTO Psiza.

4L fe)=e*. 42 fpg-—L
_X_
5. Haiiaute cymmy psiza

o0

5.1. X
Z 2n-1
n=1

4.3. f(x)=I?@1-x)-

52, 3 n(n+1x"-
n=1

JAuddepenunanbHoe ucuuciaeHre GyHKIHUNA MHOTMX AeHCTBUTEIbHBIX
nepeMeHHbIX

0z

1 [7 2 2
1. Haitmure  21(%.00) 11t PYHKIMH f(x,y,z)z{z's'n? X“+y“+z%, 720,

0, z=0
o of of of _yxinyz
2. Haiigure X' oy uo— byukuu  f(x,y,z) =X
3
3. Hatigure ot st byHkuun - f(x,y,z) =% -cosx

Oxoyoz
4. Haiinute df (%,1,0) u dzf(%,l,o) st pyHKIIMU

f(x,y,z)=1z-sin xy+%-cosxz

5. HalizuTe KacaTeNbHyIO INIOCKOCTE K PyHKIMU  f (X, y) =1+ X — y?,
MAPAJUIETBHYIO TTIOCKOCTH  p(x,y) =1— X+
6. Haiinute TOUkM JTOKaIBbHOTO 3KCTpeMyMa (QYHKIIUN

6.1 f(xy,2)=xy’(l-x—y-2) 6.2 f(x,y):@

1+x2% +y?
7. HalimuTe TOYKH YCIOBHOTO dKCTpeMyMa GYHKIIMHM  f, TPH 3aJTaHHBIX
OTPAaHUYECHHUSIX.
7.1, f(x,y,2)=xy?, X+y=z
7.2. f(x,yV,2)=xy+z, X°+y?>=2 Xx+y+z=3.
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J/{BOMHBbIEC M TPOMHBIE HHTErPAJIbI, UX IPHJI0KEHUSA

1. Hailingure nBoiHOM HHTETpaj o objactu G, orpaHMYEHHON YKa3aHHBIMHU
JIMHASIMU

1.1 ”cos(x —y)dxdy, x=y, x=0,y=7x
G
1.2. ”xydxdy, x=y, x=1y=0
G
1.3 ﬂezx_ydxdy, 2x=Y, 2x=y+1, y=0,y=1
G

14, ”ﬂdxdy, x> =y, 2x=y, x=1, x=2
3 X

2. Haiinute TpoitHO#M MHTETpas 1o obmactu G, orpaHMYEHHON yKa3aHHBIMU
ITOBEPXHOCTSIMH

2.1. .xdxdydz, x=0,y=0z=1,x+y+z=2
e

2.2. ([ =X dxdydz, x=1,y=0,2=0,x*+y* =1 z=x*+y?
.(-3- X +y

2.3. m(x2+y2)dxdydz, x=0,2=0,2z=1], x2+y2=1, (x=>0)
G

3. Haiiaute miomans GUrypsl, orpaHU4€HHON TUHUSIMU
3.1 4y:)c2 —4x, x=y+3
32. x=2y, y=3x, 3x=2-y, x=4-2y

4. Haiigute 00beM Tena OrpaHMYE€HHOTO TOBEPXHOCTAMU

2

4.1.x2+y2:2x, Z=X +y2, z=0

KpusoJsinHeiHbIe MHTErPaJIbI

1. Haitgute KpUBOJIMHEWHBIE HHTETPAIIBI

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

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

|

1.3. .ydx—xdy, liy=x3 0<x<2

|

1.4. | (x=Yy)dx—=(x+Yy)dy, |- npousBonbHEI MyTh, COEAMHSIONINIA TOUKHU
I
A=(2,-1),B=(,0)
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2. HUcnonw3ys popmyny ['puna, HaiinuTe HHTETpan

j eX(L—cos y)dx —e*(y —siny)dy, G ={(x,y) : xe[0, 7], 0<y <sinx}

oG

2. Oyenounvle mamepuavl 0711 NPOBEOCHUA NPOMENCYMOUHOU ammecmauuu

IInanupyemsblit
00pa3oBaTeIbHbINA pe3ybTar

THUnoBbIE KOHTPOJIBHBIE

Kpurepuu onieHuBanus U mKaia

3aJaHHs OIICHUBAHHMS
(KOMITETEHITHS, UHIUKATOP)
VK-1 Cmoco0en | 1. ITpuBenuTe npumep | ® Mueemcs  NOAMBIU  AHATU3
OCYILECTBIIATE IIOUCK, | MHOKECTBA HMCIOIIECT O 3a()attu, npedﬂoofceﬂ 6€prll/7
KPUTHHYECKHii aHANM3 1 CHHTe3 | BEPXHIOO  TpaHb M He | aneopumm  peulenuss 3a0a4u,
HUMCHOLIICTO HaANMMCHBIICTO
HHpOPMAIHH, MPUMEHSTH 8blOe/IeHbl OCHOBHbIE IMANbL U
o SNCMCHTA. meopemuyecKue OCHOBbl
CHCTEMHBI  IOAXOoHm  JUId
2. Tpmsemmre  mpumMepst peuieHusi, npusedeHo NOJIHOe
CIICHUS ITOCTABJICHHBIX 3a/1a4 N 5
p (YHKIIHIA, IMEIOIIMX KOHEYHBIA 6epHoe  pewienue  3a0ayu,
VK-1.1 Ananusupyem  3aoauy, npezen, MMEIOIINX sKIrOUAIOUlee npasuibHbIU
8bloeJIss ee 0azoevle | Geckoneunslii  mpemen,  He omeem
COcmaeﬂ}l}OWMe HMMCIOIIUX IIpeJiciia B SaHaHHOﬁ - 18 - 20 6(1.71.7106
VK-1.2 Onpedersiem TOUKE. Hmeemess noamwii  ananus
' ]
uHmepnpemupyem u | 3. Tlpusenure  mpuUMeps! 3adauu,  npeonodicen eaep Holl
. aneopumm peuleHus: 3a0avu u
pandcupyem  ungopmayuro, | PAPHIBHBIX ymrrp, P p
mpeGyenyio ons pewens UMEIONMX  TOUKA  DaspeIBa OYEHKA  OCHOBHBIX  IMANo8
§ PASITHIHBIX THIIOB. peutenus, npusedeHo peuleHue
nocmaeleHHou 3a0aliu 4 3a0aqu} HO nonyueH
VK-15 Paccuampusaem — u | % Y<OKUTE  CBIS> MOKNY |\ onnaeynbmil omeem  uz-3a
T hepeHIIPYEeMOCTHIO u i/
npeonazaem 803MOHCHbLE apugpmemuuec-xoi | pewenue
HENPEPLIBHOCTLIO  yHKIIM B Hedocmamoyuno 060CHo8aHo / 6
6apuaHmol peutenus | rouge, IIpusemure
. peuwienuyu  umeromcs  JuuHue
nocmaejieHHou 3a0a'¢u, H€O6XOZ[I/IMBIG TIPUMCPEI.

OYEeHUBASL UX OOCMOUHCIBA U
Heoocmamiu

5. Coopmynupyiite
JIOCTaTOYHBIE yCIOBHUS
HENpEPHIBHOCTA  MPENEIbHON

(hyHKIIH. SABtoress M

JOCTAaTOYHBIC YycCJioBuA

HeoOXomuMbIMH?  Moker 1

TIOCIIe/IOBATENILHOCTh
HENPEPBIBHBIX (yHKIMI
CXOIUTBCSI ~ PAaBHOMEPHO K

Pa3phIBHOM (DYHKIINH.

6. Hccnenyiite Ha CXOIUMOCTh
psn

& n+l
Z‘lnz +3
7. Haijmure  KacarenbHYO
IUIOCKOCTh K GbyHKIMH
f(x,y)=1+x%—y?
HapaUIENbHYIO IUIOCKOCTU

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

UnU Heeep-Hble 3ANUCU, He
omoeneHuvle om peuterus — 12
— 17 6anna

Henonnvuii  ananuz  3adauu,
NpeoNodHCeH BEPHbLIL ANCOPUMM
PpeweHus 3a0auu, HO UMeemcs
8epHOe peuleHue Tulb Yacmu

3a0auu  u3-3a  JIO2UHECKOU
owuobku — 6 - 11 6annos

He coomeemcemayem
mpeboBaAHUSM,  UBLOHCEHHBIM
gviue

—0-56annoe
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8. Haiimure 00BeM
OIPaHUYEHHOTO

TIOBEPXHOCTAMU

TCIa

x2+yt=2x,2=x"+y? 2=0.

2. Ilyete f (X) = x-sin zx.

Jlokaxkute, 4To I JIH000T0

yucaa M Halimercs Todka
Xo>M, Takas, 4To
/(1) =0.

3. Cohopmynmpyiite u
JTIOKQKHUTE TeopemMy o

KOHCYHBIX MPUPAIICHUAX.

[1K-2
OCYHICCTBIIATH
HCCIICAOBATCIILCKYIO pa60Ty Ha
OCHOBC

Crocoben
Hay4YHO-

MaAaTeMaTUYCCKUX H

€CTECTBEHHBIX HAayK, OCHOB
[POrpaMMUPOBAHUS "
MH(POPMAIIMOHHBIX
TEXHOJIOTHI1

TIK-2.1 Axmyanusupyem

0azoevle 3HaHUs, NOTYYEeHHble
6 obracmu mMmamemamuyecKux

U ecmecmeeHHbIX  HAYK,
npOCPAMMUPOBAHUSL u
ungopmayuoHHvIx
mexHon02Ull

Brinonnenue KYpPCOBOI'O
npoexTa (paboThl)
IIpumepsr  Tem
pabort:

1. VHTepnonsaunoHHbINH

KYPCOBBIX

nosiuHoM Jlarpanxa

- 3amava WHTEPHOJISIINM.
Bumer  MHTEPHOISIIMOHHBIX
Onpenenenue
HHTEPIIOJIAIHOHHOTO
ITOJIMHOMA Jlarpamxa.

IIOJIMHOMOB.

JlokazaTeabCTBO €ro CBOMCTB.

ITorpemHocTs. IIpumepst
HOCTPOEHHUS
HUHTEPIOIALUOHHOTO

nonuHoMa Jlarpanxa.
- Pazpabotka u peanuzamus

ITopuT™Ma YHCIIEHHOTO
MOCTPOCHHUS
MHTEPIOISAIHOHHOTO

IIOJIMHOMA J'[arpaH»ca.

2. ITonmMHOMUAILHEIE CILIANHED
Ha IpsIMOI

- 3agaua TOCTPOEHUS
CIIaHOB. BuapI crijaifHOB.
[lonuHOMUANBHBIC  CILIAMHBI
Ha YHCIIOBOM NPSMOI.
CBolCTBA CINIAMHOB.
Croco0Osl MIOCTPOECHHUS

IIOJIMHOMMAIbHEIX CILJIAHOB.

KyOuueckue CIUTaMHBI.
ITocTpoenue KyOM9IeCKHuX
CIUIaHOB.

- Pa3pabotka n peanmzarnus
IrOpUTMAa MMOCTPOCHHMS

KyOWY4ECKHX CIUTafHOB.

e Texcm

OPUCUHATbHYLLL,
npusieyeHvl Hauboee
ussecmmuvle pabomel no meme
UCCIe008aHUs, UCNONb308AHbL
akmyanvHvle — NPOSPAMMHbBLE
cpedcmaa, ompaoiceHvl
KII04esble ACneKmbl membl, 6Ce
npeocmasieHHbvle 68b1600bl
obocHosanwbl, cobn00enbl
npasuia  opgoepaguueckol,
NYHKMYAYUOHHOU, CIUIUCTU-
YecKoll Kyl1bmypbl

— 18 — 20 6annos

Texcm onupaemcs mojlbKO HdA

yuebHy o aumepamypy,
UCNONL3YIOMC CMAHOAPMHbLE
npocpammusie cpeocmea, 8

OCHOBHOM OMPAdCEHbl KII0Ye-
8ble ACneKmbl membl, OCHOEBHAS
4acmo 8b160008 APy MEHMUPO-

8aHa, CoONMOeHbl  NPasuild
opghocpaghuueckoni,  nyHKmy-
AYUOHHOU,  CMUTUCTNUYECKOU

kyremypsl — 12 — 17 6anna
Dpacmenmapnoe ompasicenue
KIHOUEBbIX ACHEKMO8 MmeMbl,
yacmuyHoe  COOmMeemcmeaue
cooepoicanust meme U NIAHY
peghepama, He CcobAOOEHbI
npasuia  opgoepaguueckoil,
NYHKMYAYUOHHOU, CIUTUCTIU-
YecKoll Kyl1bmypbl

—6-11 6annos
He coomseemcmeyem mpebosa-
HUAM, U3TONHCEHHBIM BblULe

—0-5 6aos

— 20—
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V. YueOHO-MeTOANYeCKOe H HHGPOPMAIMOHHOE 0DecTieYeHre TUCIIUTITHHBI
1) Pekomen tyemast JiuTeparypa

a) OCHOBHasl IUTEpaTypa:

1. ®uxrtenroinsbi, I'. M. Kypc nuddepennmaibHOro 1 MHTErpagbHOTO UCUHUCICHUS

B 3-x 1. Tom 3 / I'. M. ®uxrtenronsit. — 14-e uzn., crep. — Cankrt-IlerepOypr :

Jlanb, 2023. — 656 ¢. — ISBN 978-5-507-47239-0. — Texkcr : 21eKTpOHHBIH //

Jlanb : AIEKTPOHHO-OMOINOTEUHAS cucTema. — URL:

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

2. T'onyGeB A. A. BBenenue B ananu3: yueoHoe nocooue / A. A. T'ony6es, B. O.

Cyetun ; ®enep. areHrcTBo o obpazosanuto, [[OY BIIO "Tsep. roc. yu-1". -

TBeps : TBepckoii rocynapcTBeHHbIN yHUBepcuTeT, 2007. - 158 c. : ui. - bubnuorp.:

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

0) JlomosinuTeILHAS JIMTEPATypAa:

1. Mapon, 1. A. ludpdpepenunanbHoe 1 MHTErpaTbHOE HCYUCIEHUE B IPUMEPaxX U
3anayax. OyHKIMKM 0JTHOM TIepeMeHHoM : yueoHoe nocooue / . A. Mapon. — 3-¢
u3n. — Cankr-IlerepOypr : Jlanp, 2022. — 400 c. — ISBN 978-5-8114-0849-8. —
Texer : anexkTpoHHbIit / Jlanb : snekTpoHHO-OMOMMOTEYHas cuctema. — URL:
https://e.lanbook.com/book/210134

2. TomybeB A.A. luddepennmanbHoe U UHTETPATbHOE UCUYHUCICHUE (DYHKIUH
OJIHOTO JIEUCTBUTEIHLHOIO IEPEMEHHOTO : yueOHoe nocodue / A. A. I'osry6es; M-Bo
oOpazoBanust P®, O®I'BOY BIIO "Tsep. roc. yH-1". - Tepb: Tepckoii
rocyJIapcTBeHHBIN yHUBepcuTeT, 2015. - 158 c. : mi., Tabin. - bubmauorp.: c. 155 (14
Ha3B.). — DNEKTPOHHBIN pecypc. — Pexxum gocryna:

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

2) Ilpocpammmoe obecneuenue

Google Chrome oecrataoe 110

SAnpexc bpaysep 6ecmiatnoe 110

Kaspersky Endpoint Security 10 | akt Ha nepenaay npas [TK545 ot 16.12.2022
MHorodyHKIIMOHATBHBIN oecmiatnoe 110

penaktop ONLYOFFICE

OC Linux Ubuntu oecrataoe 110

3) Cospemennvie npogheccuonanvhvlie 0Oa3bl  OAHHLIX U UHDOPMAYUOHHBIE
CNpABoOUHbIE CUCTIEMbL

Bux undgopmanuoHHOro pecypcea,
HauMeHOBaHHUE Anapec (URL)
HH(POPMALIMOHHOIO

Ne
n/n
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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 9BC «IOPAUT» https://urait.ru/
3 IbC «Vnusepcuterckas https://biblioclub.ru/
OuOIMOTEKA OHJIANH)
4 9BC IPR SMART http://www.iprbookshop.ru/
5 9bC «JIAHb» http://e.lanbook.com
6 OBC TI'Y http://megapro.tversu.ru/megapro/Web
7 Penosutapuii Tel'Y http://eprints.tversu.ru
8 Pecypcel uznarensctBa Springer http://link.springer.com/
Nature
9 CIIC Koncynberantllitoc (B cetu
TBI'Y)

VI. Mer OAUICCKHUEC MaTEPUAJILI IJIA oﬁyqamnmxcsl 110 OCBOCHMIO JTUCINILINHBI

Kypcosasa paboma

Y4eOHbIM TUIAHOM MPETyCMOTPEHO BbINOIHEHUE KypcoBoro mpoekrta (KII)
(kypcoBoit padoTtsl (KP)).

Tema: VccnenoBanue v NoCTpoeHHe rpaukoB (PyHKIUH.

Cooeporcanue K11 (KP)

1. TUTYNBHBIN JIUCT.

2. 3ananue no BoinoHenuto KI1 (KP) crynent nonyuaet y pykoBoautens KIT

(KP)

3 OrnaBiieHHE — TEpedYeHb Ha3BaHUM BceX paszlienoB (TJIaB), MOJIMYHKTOB,

MPUWIOKEHUS, KOTOPBIE YKAa3bIBAIOTCA B CTPOTOM MOCIEAOBATEIBHOCTU C

0003HaYEHNEM CTpaHUI] Havyalla KaK0i 4acTu.

4 BBeneHue — pacKpbIBa€T aKTyaJlbHOCTb MPOOJIEMBbl UCCIEI0BAHNUSA, 1IEJb,

3aJ1a4M, 0OBEKT, IPEIMET U METO/Ibl HCCIE0BAHUS U T. 1.

5 OcHOBHas 4acTh, KaK MPAaBHIJIO, COCTOUT U3 TJIAB, COJEPKAHUE KOTOPBIX

onpeneneno 3aaanueM Ha KII (KP).

6 3aKiIroueHue: COAEPKUT KPATKYI0 TPAKTOBKY MOJYYEHHBIX PE3YyJIbTATOB.

7 CUCOK UCIOJIb30BAaHHBIX HCTOYHHUKOB.

8 Ilpunoxenus.

Tunosbie BONPOCHI M 321a4H VISl IPOBEPKHU CAMOCTOATEIbHOM PadoThI

1. IlpuBeauTte onpeneneHne BEPXHEN rpaHd MHOKECTBA.
2. llpuBenure mnpUMep MHOXKECTBA, HMEIOIIETO BEPXHIOKD TpaHb HW HE
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MMEIOIIET0 HAMMEHBIIIETO 3JIEMEHTA.
3. Haiinure BEpPXHHE u HUKHUE rpaHu MHOKECTB.

3.1. {0,10,011; 0,00111, ...} 3.2. {(—1)”%:neN}

4. TlpuBeauTte mpuMep MHOKECTBA UMEIOIIETO BEPXHIOIO I'PaHb U HE UMEIOIIETO
HAaWMEHBIIIETO JIEMEHTA

5. Ilpuenure onpeacneHue GyHKIUU.

6. Cpenu KpuUBBIX, NPUBEJCHHBIX HA PUCYHKax, BBIOEpPUTE TE, KOTOpbIE
SABJISIIOTCS TpadukamMu GyHKITUH.

7. IlpuBenurte mpumep mnpezenia nocae 0BaTeIbHOCTH.

8. IlpuBeaute mpuMepsl MOCIEIO0BATEIFHOCTEN, UMEIOINX KOHEUHBIHN Mpeied,
UMEIONTNX OECKOHEUHBIN Tpe/iei, He UMEIOIINX Ipe/ena.

9. IIpuBenure onpeaeneHue npeaena GyHKIUU B TOUKE.

10.ITpuBeauTe npumepbl (QYHKIMM, UMEIONIMX KOHEUHBIH Mpenes, UMEIOIINUX
OeCKOHEUHBIN Ipe/iell, He UMEIOIINX Mpeesia B 3aJaHHONW TOUKE.

11.TTpuBeauTe ornpeaeieHne HenpepbIBHONU (DYHKIIUH.

12.TTpuBeauTe mpuUMEphl Pa3pbIBHBIX (DYHKIMH, WMEIONUX TOYKHA pa3pbiBa
Pa3TUYHBIX THUIIOB.

13.IlpuBenute ompenencHue auddepeHupyeMocTd (QyHKIUA B TOYKE U
IPOU3BOAHON (DYHKIIUU B TOUKE.

14 Vxaxure cBsI3b MexAy AuddepeHInpyeMOoCTbi0 U HEMPEPHIBHOCTHIO
¢ynkun B Touke. [IpuBeaure HeoOX0IUMBIE TPUMEPHI.

15.0npexenure, ssasercst md Gynxman  f (xX)=x2 -signx u  f(X) =X -sign x
mudpepeHIupyeMbIMHA B TOUKE x =0 .

16.Haitnure mpon3BoAHbIE GYHKITH
4.1, f(x)=cos’(12x+Z) 4.2. f(x)=e2x*D"

17.1lpuBenuTte oOmpeAencHUE TOYEK JIOKAIBHOTO MaKCUMyMmMa M TOYeK
JOKaJIbHOTO MUHUMYMa (PyHKITHH.

18.IlpuBenuTe mpUMeEphl TOYEK JIOKAIBHOIO MAaKCUMyMa U TOYEK JIOKAJIBbHOI'O
MuHUMYMa (QyHKUIMU. [IokakuTe reoMeTpuiYecKyr0 HHTEPIPETALHIO.

19.TTpuBeauTe npuMepsl PyHKITUNA, HE UMEIONTUX JIOKATBHBIX SKCTPEMYMOB.

20.CdopmynupyiiTe HEOOXOAUMOE YCIOBHE IKCTPEMyMa.

21.ChopmynupyiiTe JOCTATOUHOE YCIOBUE IKCTPEMYyMa.

22.Haiinute Touku 3kcTpemyma QyHKIuu f

101 f(x)=x*(x-1) 102, f(x)=x-|]x—1 10.3. f(x)=|x|e”*.
23.HaiiuTe HauOOoJIbIIe M HAaNMEHbIIIee 3HaueHue GyHKInu f Ha mpoMexyTke

A
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111 f=ix*-Ix*-1, A=[-10] 112

f(x)=x-e7%, A=[-11]
24.CpopmynupyiiTe onpeneiaeHne nuterpana Pumana mo otpesky.
25.YKaxXuTe KJIaCChl HHTETPUPYEMBIX (DYHKITHI.
26.IIpuBenure npuMep HEUHTETPUPYEMOH (DYHKITUH.
27.Chopmynupyiite onpeaeiacHrue nepBooopasHOi PyHKIUH.
28.Haiimure nepBooOpaznyo F s ¢pyukiuu f (X) =signx, Takyro, 4To
F(0)=0.
29.ITpuBenure popmyiy pasznoxenus PanmonansHoi 1poOH HA FIeMEHTapHbIC.
30.Haiigure HeonpeaeneHHbIE HHTETPAIBI.

dx dx _dx
181, | S 182. | S 18.3. [
31.Haiiqute onpenesiecHHbIE HHTETPAJIBI.
2 V1 1
19.1. '['g—zxdx 19.2. '[xz cos xdx 19.3. .[xzex dx
1 X 0 0

32.IlpuBeaute ompeneiaeHus YUCIOBOTO Psa, CXOASIIETOCS YHUCIOBOTO psfa.
[TpuBenuTe MpUMEpHI CXOASAIIUXCS U PACXOISIINXCS PSAIOB.

33.ChopmynupyiiTe HEOOXOAUMBIN MPU3HAK CXOJWMOCTH YHCIIOBOTO psfa.
SBnsiercs 11 HE0OOXOJUMOE YCIOBUE CXOIMMOCTH JOCTaTOUHBIM. [IpuBenuTe
IPUMEPBHI.

34.ChopmynupyiiTe JOCTaTOUHbIE MPU3HAKUA CXOJUMOCTH IOJIOKUTEIbHBIX
PAAOB. SIBIAIOTCS T TOCTATOYHBIE YCIOBUS CXOUMOCTH HEOOXOIMMBIMHU.

35.CdopmynupyiiTe omnpeneneHus: aOCOMOTHO CXOASIIErocs YMUCIOBOTO psifa,
YCIIOBHO CXOJSLIErocs YuciaoBoro psaa. [lpuseanre npumepsl.

36.ChopmynupyiiTe JOCTaTOYHBIC TPU3HAKK  CXOJUMOCTH  PSJIOB  C
POM3BOJIbHBIMU WiieHaMH. [IpuBeauTe npumepsl, MOKa3bIBaIOIIUE, YTO BCE
YCIIOBUS TEOPEM SIBIISIFOTCSI CYIIECTBEHHBIMH.

37.ChopmynupyiiTe mpu3Haku aOCOTIOTHON CXOAUMOCTH.

38.ChopmynupyiiTe  ompeaelieHHe  3HAKOUYEPEAYIOIIErocs  CXOMSIIErocs
YUCIIOBOTO  psAla, NpH3HaKW cxogumocTd. [lpuBeamte  mpumepsl,
MOKA3bIBAIOIIHE, YTO BCE YCIOBHSI TEOPEM SIBIISIOTCS CYIIECTBEHHBIMHU.

39.Copmynupyiite omnpenesieHrue (QYHKIMOHATBHON MOCIEI0BATEIbHOCTH,
OTpeAeNeHUs MOTOYEUHON CXOAMMOCTH, 00JACTH CXOJUMOCTH, MpeneIbHON
byHKIUH.

40.Chopmynupyiite onpeJiesieHHue PaBHOMEPHOM CXOJIUMOCTH
(GYHKIIMOHATBHOW MOCEA0BATEIHHOCTH.

41.ChopmynupyiiTe JOCTATOYHBIE YCIOBHUSI HENPEPBIBHOCTU MpPEAEIbHON
byHKIUH. SBISIOTCS M JOCTATOYHBIEC YCIOBUS HEOOXOAUMBIMU? MoKeT Jn
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MOCJICIOBATEIFHOCTh HEMPEPHIBHBIX (YHKIMA CXOIUTHCS PABHOMEPHO K
Pa3pbIBHOUN (PYHKIUU.

42.Chopmynupyiite 1ocTaTOUHbIE ycII0BUs AU HepeHInpyEeMOCTH MPeaeIbHON
byHKUMU. SABISIOTCS M TOCTATOYHBIE YCIOBUS HEOOXOIUMbBIMU ?

43.Chopmynupyiite ompeaencHue (yHKIMOHATLHOTO psAaa, OIpeaeTIeHUs
MOTOYEYHOU CXOJUMOCTH, 00IACTU CXOAUMOCTH, CYMMBI Psijia.

44.Chopmynupyiite ONPEACICHUE PaBHOMEPHOU CXOAUMOCTH
(bYHKIIMOHATBFHOU psizia.

45.ChopmynupyidTe OOCTAaTOYHBIE YCJIOBHUS HENPEPHIBHOCTH CYMMBbI psija.
SBASIOTCS M JOCTAaTOUYHbBIE YCIOBUS HEOOXOAUMBIMHU?

46.ChopmynupyiiTe OCTATOYHBIE YCIOBUSA IUPPEPEHIIUPYEMOCTH CYMMBI
psaa. SBASAOTCS JIM JOCTATOUYHBIE YCIOBUS HEOOXOUMBIMU?

47.ChopmynupyiiTe OmnpeneseHue CTENEHHOTO psiAa, OIMUIIUTE CTPYKTYpPY
00J1acTH CXOAMMOCTH, XapaKTep CXOAUMOCTH.

48.11puBeanTte criocoObl OTHICKAHUS paguyca CXOAUMOCTH CTETIEHHOTO psifa.

49.Cdhopmynupyiite onpenenenus psgaos Teitnopa, Makiopena.

50.ChopmynupyiiTe MOCTATOYHBIE YCIOBUSA pa3IOKEHUS (QYHKIIMU B Pl
Teinopa.

51.[lomyunTe pas3moXKEHUsT B CTENEHHOW pAI OCHOBHBIX JJIEMEHTAPHBIX
GYHKIMH, yKaKUTEe 00JACTH CXOIMMOCTH MOJYYCHHBIX PSIIOB.

Bonpoch! 1 3a1aHuA K 324€Ty
(2 cemectp)

1. IlpuBeguTe onpeaeeHne BEpXHEN rpaHu MHOKECTBA.

2. [lpuBenure mnpuMep MHOXKECTBA, HMEIONIETO BEPXHIOI TpaHb U HE
MMEIOIIEr0 HAMMEHBILETO 3JIEMEHTA.

3. Haiinure BEPXHUE u HWKHUAE rpaHu MHOYECTB.

3.1. {0,1;0,01% 0,00111, ...} 3.2. {(—1)”ﬁ:neN}

4. TlpuBenurte npuMep MHOKECTBA UMEIOILIETO BEPXHIOKO IPAHb U HE UMEIOILIETO
HaWMEHBLIETO 2JIEMEHTA

5. IlpuBenure onpenencHue GyHKIUU.

6. Cpenu KpuWBBIX, TPUBEICHHBIX HA PHUCYHKax, BBIOEPHUTE TE, KOTOPHIE
SBJISTFOTCS TpapukaMu QyHKITHIA.

7. IlpuBenure mpumep npezena nociaea0BaTeIbHOCTH.

8. IlpuBenure mpuMepsl MOCIEI0BATENLHOCTEN, MMEIOIMX KOHEYHBIN Mpee,
MMEIOIINX OECKOHEUHbIN Ipejiesl, He UMEIOIINX Mpeea.

9. TlpuBenute onpeaeneHue npeaeina GyHKIUU B TOUKE.

10.ITpuBeauTe mpumepbl (HYHKIMM, UMEIONINX KOHEUHBIH Tpenes, UMEIOINUX
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OECKOHEUHbIN Ipeiesl, HE UMEIOIIUX MPEEIa B 3aJaHHON TOUKE.

11.TIpuBeauTe onpenesieHUe HEMPEPHIBHON (QYHKIIUH.

12.1lpuBenuTe NpuMEpPHl pa3pbIBHBIX (PYHKIMHA, UMEIOUIMX TOYKU pPa3pbIBa
Pa3INYHBIX TUIIOB.

13.IlpuBenute omnpexaencHue auddepeHupyeMocTd (QyHKIUA B TOYKE U
IPOM3BOAHON (HYHKIIUU B TOUKE.

14.Yxaxure CBA3b MeXAY AUPPEPEeHIIUPYEMOCTbI0O U HEMPEPBIBHOCTHIO
¢bynkiun B Touke. [IpuBeaute HeoOX0UMBIE IPUMEPHI.

15.0npenenure, sBasercst ma Gynxman  f(X)=x2-signx u  f(X) =X -sign x

nuddepeHIUpyEeMbIMU B TOYKE x = 0.
16.Haiinure mpon3BoaHbIe GYHKIH

4.1. f(x)=cos? (12x+ %) 42, f(x)=e2D"

17.1lpuBeauTe oOmpeaeiIcHUE TOYEK JIOKAIBPHOTO MaKCHMyMa H  TOYEK
JIOKAJTHbHOTO MUHUMYMa (yHKITHH.

18.ITpuBeauTe mMpuUMeEpsl TOYEK JIOKATHBHOTO MaKCUMyMa M TOYEK JIOKAJIHHOTO
MuHuMyMa QyHKIHH. [TokakuTe reoMeTpUYECKyI0 HHTEPIPETALIHIO.

19.TTpuBeauTe npuMepsl PyHKIUN, HE UMEIOLTUX JIOKAJTBHBIX SKCTPEMYMOB.

20.ChopmynupyiiTe HEOOXOAUMOE YCIOBHUE SKCTPEMYyMa.

21.ChopmynupyiiTe J0CTaTOYHOE YCIOBUE IKCTPEMyMa.

22.Haiinure Touku 3kcTpemyma QyHkiuu f

101 f(x)=x*(x-1) 102, f(x)=x-|]x—-1 10.3. f(x)=|x|e”*.
23.HaiiIuTe HanOOJIbIIIEe M HAMMEHBIIIee 3HaueHUEe QYHKIIMA  Ha mpoMexyTke

A
101 f=1x"-Ix*-1 A=[-10] 112

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

24.CopmynupyiiTe onpeneneHne naTerpaia Pumana mo oTpesky.

25.YKaXuTe KIacChl UHTETPUPYEMBIX (HYHKIIUHA.

26.[IpuBenuTe mpuMep HEUHTETPUPYEMOI (PYHKITUH.

27.Chopmynupyiite onpeaeraeHrue nepBooopa3sHoi PyHKITUH.

28.Haiinute mepBooOpasnyto F mns pyakumm f (X) =signx, Takyro, 94To
F(0)=0.

29.11puBenure hopmyny pasioxeHus PanimoHaibHON JpoOH Ha dJIEMEHTAPHBIE.

30.Haiimute HeonpeeieHHbIE HHTETPAJIHI.

181, [%— 182. [ % 183, [

X2 —x—2 X2 —x—2

31.Haiinute onpeneaeHHbIE MHTETPAITBI.
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~N o

10.
11.

2 T 1
19.1. J"i—zxdx 19.2. _fxz cos xdx 19.3. Ixzex dx
1 0 0

32.IlpuBenute ompeaeiIeHus YUCIOBOTO Psia, CXOASIIETOCS YHUCIOBOTO psija.
[TpuBenuTe MpUMEPHI CXOASAIIUXCS M PACXOISIINXCS PSIOB.

33.ChopmynupyiiTe HEOOXOAUMBIA MPU3HAK CXOJUMOCTH UHCIOBOTO psija.
SBnsiercst 11 HE0OOXOIUMOE YCIIOBUE CXOIUMOCTH AOCTAaTOYHBIM. [IpuBeauTe
TIPUMEDHI.

34.ChopmynupyiTe AOCTATOYHBIC NPHU3HAKA CXOJUMOCTH TOJOKUTEIBHBIX
PSI0B. SIBISAIOTCS JIM IOCTATOYHBIE YCIOBUS CXOJUMOCTH HEOOXOAMMBIMHU.

35.ChopmynupyiiTe omnpeneneHusi aOCOMOTHO CXOJSINIErocs YHUCIOBOTO psifa,
YCIIOBHO CXOJISIIIIETOCS] YUCIIOBOTO psifa. [IpuBeauTe mpumepsl.

36.ChopmynupyiiTe JOCTaTOYHBbIE TMPU3HAKA  CXOJIUMOCTH  PSIOB €
POU3BOJIbHBIMU wieHaMmHu. [IpuBenute mpumepsl, TOKa3bIBAIOIIKNE, YTO BCE
YCIIOBUS TEOPEM SIBIISIFOTCSI CYIIIECTBEHHBIMH.

37.ChopmynupyiiTe nmpu3HaAKU aOCOTIOTHOM CXOJUMOCTH.

38.ChopmynupyiiTe  OmMpeAclicHHe  3HAKOYEPEAYIOMEToCs  CXOMISAIIETOCS
YUCJIOBOTO  psAJa, TMpU3HAKU cXoaumocT. [lpuBegure  mpumepsl,
MOKAa3bIBAIOIIHIE, YTO BCE YCIOBUS TEOPEM SIBIISIOTCS CYIIECTBEHHBIMU.

BOHpOCLI K 3K3aMEHy

(4 cemecTp)

JlokanpHbIA dkcTpeMyM ¢yHKmmu  f: R™ ->R. Ilpumepsl. Heobxoaumbie
YCIIOBHSI 3KCTPEMYMA.
JlocTaTouHbIe yCIOBUS DKCTpeMyMa it pyakiuu f: R™ >R u f: R >R

[lonstue nuddepenunpyemoit GyHKIUH f:R" >R". Onepatop —
npousBojiHas. Ilpumepsl. VYcnoBue auddepeHIUpyeMOCTH B TEpMHHAX
npupaieHuid. HenpepbeiBHOCTE 1uddepeHimpyeMoit GyHKINH.

TeopeMa o CTpyKType MaTpHLbl OllepaTopa MPOU3BOTHOM.
Huddepennupyemocts ¢ynkmuu  f: R™ -R" B ciy4ae HENpephIBHOCTU
YACTHBIX IPOU3BOJIHBIX KOOPAUHATHBIX (PYHKIUH.

JuddepenurpyemMocTb KOMIO3UIUH.

TeopeMbl 0 KOHEUHBIX MPUPALLECHUSX.

HenpeprsiBHO nuddepenmpyembie  QyHKIHH f:R" >R". YcnoBus
HEMpepbIBHON U HEPEeHIIIPYEMOCTH.

Teopema 06 oOpaTHOM (yHKIIUH.

[Tonsitue HesisHOM yHkumu. I[Tpumepsl. Teopema o HEIBHOW (QYHKIIHH.
[IpaBuno nuddepenupoanust HesiBHbIX GyHKUMA. Teopema o cucTeMe
HESIBHBIX (DYHKIUH.
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12. TlonsiTrie ycoBHOTO 3KCTpemyMa. [Ipumepsr.

13. Heo6xoiuMble YCIOBUS YCIOBHOTO AKCTPEMyMa.

14. ®ynxuus Jlarpanxka. JloctaTouHble yCIIOBUS YCIOBHOTO SKCTPEMYMa.

15. U3mepumsie o JKopnany MHokecTBa. Mepa JXKopaana. [Ipumepbl MHOXKECTB HE
n3MepuMsbIx 1o JKopnany. Kpurepunii nsmepumoctu.

16. [lonsitTne nBoiMHOrOo wuHTerpana. Kpurepuil MHTErpupyeMOCTH B TEpMHUHaX
MHTErPAIBHBIX CYyMM.

17. Kputepuii Jlebera UHTETPUPYEMOCTH MHOT'OMEPHOU byHKIUH.
HuTerpupyemMocTb HenpephIBHON (QYHKITUH.

18. CoiictBa unTerpana. JluneitHoctb. MOHOTOHHOCTh. ANAUTHBHOCTH. OlieHKA
MOJYJISl MUHTErpaa.

19. Teopema @y6uHHN. Boruncnenue ABOWHBIX HHTETPAJIOB.

20. Teopema 0 3aMeHE IEPEMEHHBIX B IBOWHOM HHTErpase.

21. Ilepexo K NOJSPHBIM KOOPAMHATAM B KAUECTBE 3aMEHbI IEPEMEHHBIX.

22. Tpotinbie uHTEerpaisl. Beruucienue. CBoicTBa.

23. 3aMeHa MepeMEeHHBIX B TpoWHOM uHTerpaie. Ilepexon k cdepuueckuMm u
HUIMHAPUYECKUM KOOpAUHATAM.

24. MHOTOMEpHBIE UHTETPAJIbI

25. EcrecTBeHHas napaMerpu3anus KpuBoid. OpueHTanus KpuBoil.

26. [lonsiTue KpuBOJMHEWHOro WHTerpania l-ro poma. CoiicTBa. Brruncnenue
CBEJICHUEM K ONPEIECICHHOMY UHTETpaIly.

27. KpuBonuHeitHbIe HHTETpaibl 2-10 poja. CBs3b C KPUBOIUHEHHBIM HHTETPAIOM
1-ro poja u onpeAeIeHHbIM UHTErPaJIOM.

28. ®opmymna ['puna.

29. He3aBUCHMOCTH KPUBOJIMHEWHOTO HHTETPAJa OT IIyTH HHTETPUPOBAHUSI.

30. IpunoxxeHus: KPUBOJUHEHHBIX HHTETPAJIOB.

MeTtoauueckne yKkazaHusi VI 00y4aIOIIMXCS 110 OCBOEHHIO TMCIIUILIUHbBI

Opranusys cBOI0 y4eOHYIO0 paboTy, CTYACHTHI JOTKHBI:

Bo-nepevix, BBIIBUTH PEKOMEHIYEMBIH PEXUM M XapakTep y4eOHOU
paboThI MO M3YYEHUIO TEOPETHYECKOr0 Kypca, MPAKTUYECKOMY MPUMEHEHUIO
M3yYEHHOTO MaTepualia, MO BBINOJHEHUIO 33aJaHUN AJSI CaAMOCTOATEIbHOU
paboThI, IO UCIOJIB30BAHNIO HHPOPMAIIMOHHBIX TEXHOJOTUH H T.1.

Bo-emopbix, 03HAKOMUTBCA ¢ YKa3aHHBIM B METOJMYECKOM MaTepuaje o
JTUCIUIUINHE TepeYHeM Y4eOHO-METONMYECKUX W3IaHUuN, PEKOMEHIYEMbIX
CTyJE€HTaM JJs MOJTOTOBKHU K 3aHATUSM M BBINOJHEHHUS CAMOCTOATEIbHOU
paboThl, a TakKXe€ C METOJAMYECKUMH MaTepuajaMu Ha OyMaKHBIX W/WIU
AJIEKTPOHHBIX HOCHUTENAX, BBIMYIICHHBIX Kadenpoll CBOMMH CHUJIAMU U

MPEIOCTABIISIEMBIE CTYJICHTAM BO BPEMS 3aHSTHUU.
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CamocrosiTenpHas paboTa CTyAEHTOB, IPEyCMOTPEHHAs y4€OHbBIM IJIaHOM
JIOJDKHA COOTBETCTBOBATh 0oJiee TIIIyOOKOMY YCBOEHHMIO HM3Y4aeMoro Kypca,
bopMUPOBATH HABBIKU UCCIIEOBATENHCKON PaOOTHl 1 OPUEHTUPOBATH CTYACHTOB
Ha YMEHUE NPUMEHATh TEOPETUYECKNE 3HAHUS HA ITPAKTHUKE.

1. Padora ¢ y4eOHBbIMHM MOCOOUAMU. J[JIs1 TTIOJTHOIEHHOTO YCBOEHUS Kypca
CTYJEHT JIOJDKEH, NPEXKJEe BCEro, OBJAJETh OCHOBHBIMU TOHATUSIMH STOM
auciuIInHBL. Heo0X0uMo YCBOUTE ONIPEACIICHUS M TIOHSTHS, YMETh MPUBOIUTH
UX TOYHbIE (POPMYIUPOBKH, MPUBOJUTH MPUMEPHI OOBEKTOB, YIOBICTBOPSIOMINX
TOMYy ompezaeneHuio. Kpome toro, Heo6xoauMo 3HaTh Kpyr (aKkTOB, CBA3AHHBIX C
JJAHHBIM TOHSTHEM. TpeOyeTcsi TakKe 3HATh CBSI3U MEXIY MOHATUSIMHU, YMETh
yCTaHAaBJIMBATh COOTHOILIEHUS MEXIy KiaccaMu OOBEKTOB, OIMHCHIBAEMBIX
Pa3JIMYHBIMU MOHSITUSIMU.

2. CamocTosiTeqibHOE nM3y4yeHue TeM. CamocTosiTeNbHAs paboTa CTy/lEHTa
ABJISIETCA BAJKHBIM BHJOM JEATEIBHOCTH, IO3BOJIAIONIMM XOpPOUIO YCBOUTH
M3y4aeMblil IPEAMET U OJTHUM U3 YCIOBHUI JOCTUAKEHUS HEOOXOIMMOTI0 KauecTBa
HOJATOTOBKH M MNPO(PEcCHOHAIBHON NEPEernoAroToBKH crenuanuctoB. OHa
MPEAINOoJaraeT CaMOCTOSITENIbHOE U3YyUYEHUE CTYIEHTOM PEKOMEHAOBAaHHONW y4eOHO-
METOJMYECKON JIMTEPaTyphl, PA3IMYHBIX CHPABOYHBIX MaTEPHAIIOB, HANMCAHUE
pedepaToB, BBICTYIUICHHE C JIOKJIAAOM, TMOATOTOBKY K JIGKIIMOHHBIM U
MPAKTUYECKUM 3aHATHUSIM, [TOATOTOBKY K 3a4€Ty U SK3aMEHY.

3. IloaroroBka K MNPaKTHYeCKHMM 3aHATHAM. [Ipy nDOATOTOBKE K
MPAKTUYECKUM 3aHATHSAM CTYJEHTAM PEKOMEHAYETCS CJEeI0BATh METOAMYECKUM
PEKOMEHAAIUSAM 0 paboTe ¢ y4eOHBIMU TOCOOUSMU, TIPUBEICHHBIM BBIIIIE.

4. CocraBjieHue rJjoccapusi. B rioccapuii TOJDKHBI OBITh BKJIIOYEHBI
OCHOBHBIE MTOHSATHUS, KOTOPbIE CTYAEHTBI U3y4alOT B X0J1€ CAMOCTOSITEILHOU pabOTHI.
Jns TOJIHOTHI HCCIIEIOBAHUSI PEKOMEHIYETCSl BIIUCHIBaTh B TJOCCApUl U Te
TEPMUHBI, KOTOPBIE CTY/IEHTaM OyIyT PaCKpPBITHI B XO/I€ JIEKIIMOHHBIX 3aHSTHH.

5. CocTraBjieHne KOHCNEKTOB. B KOHCIIEKTe OTpakeHbl OCHOBHBIE MOHSATHUS
TeMbl. J[J HarSIMHOCTH W y/NOOCTBA 3allOMUHAHUSI HMCTOJIB30BAHBI CXEMBI U

TaOJIULIBI.
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6. IloaroroBka K 3a4eTy U 3k3amMeHy. [[pyu NOArOTOBKE K 3a4€TY U SK3aMEHY
CTYJIEHThl JIOJDKHBI HCHOJB30BaTh KaK CaMOCTOSITEIbBHO TOJTOTOBJIEHHBIE
KOHCIIEKTBI, TAaK U MaTe€pHUalbl, TOJyUYEHHbIE B XOJI€ 3aHITHM.

KadecTBO ycBOEHHUS CTYJEHTOM KaXKJI0M AUCIUIUIMHBI olleHnBaetcs mo 100-
OaJITbHOM 1IKaIe.

WNuTerpanbHas peMTUHroBas oneHka (0ai) no KaxaoMy MOIYJo (IepUoLy
OoOy4eHHMsI) CKJIa/IbIBACTCA U3 OLIEHKHU TEKYIIeH padoThl 00yYarOIINXCs Ha 3aHATUAX
CEMUHAPCKOTO TUMa (CEeMHUHApbl, NPAKTUYECKUE 3aHATUSA, MPAKTUKYMBI,
nabopaTopHble PaOOThI, KOJJIOKBUYMbI M WHBIC aHAJIOTUYHBIC 3aHSTHS), OICHKU
WHIUBUYyaIbHOH pPabOThl OOydYalOMMXCSs W OIEHKH 3a BBHITIOJHCHUE 3aJaHHM
PEUTHUHTOBOTO KOHTPOJIS ycrieBaeMocTh. [Ipu aToM 1ot 6aiioB, BHIIEICHHBIX HA
PEUTUHTOBBIH KOHTPOJb HE JNOJDKHA mpeBbimaTh 50% oOmeit cymmbl 0OaioB
JTAHHOT'O MOJyJIsl (IEproia O0yUeHUs).

MakcumanbHasi CyMMa PEHUTHHTOBBIX OalioB MO Yy4eOHOW JUCIUIUIMHE,
3aKaHYMBAIOIIEHCS IK3aMEHOM, 10 UTOTaM cemecTpa cocTaBisieT 60.

OOyuatomemycsi, HaOpaBmemy 40-54 Oanna, Opu MOJABEIECHUU HWTOTOB
ceMecTpa (Ha MOCIEAHEM 3aHSITHH MO JUCUUILIMHE) B PEHTHHTOBON BEIOMOCTH
ydeTa YCIEeBAaeMOCTH M 3a4€THOM KHIDKKE MOXET OBITh BBICTaBJICHA OIICHKA
«YIOBIIETBOPUTEILHOY.

OOGyuarorieMmycsi, Habpapiemy 55-57 0amioB, nNpu TOABEACHUU HTOTOB
cemMecTpa (Ha MOCJIEIHEM 3aHATUM IO [OHUCLUMIUIMHE) B Ipade PpEeUTHUHrOBOM
BEJIOMOCTH y4eTa ycreBaemMocTu «IIpeMuanbHbie OaiuibDy MOXKET ObITh J0OABIECHO
15 GanioB U BhICTaBJIEHA SK3aMEHAIMOHHASI OLIEHKA «XOPOIIIOY.

OOGyuaromemycsi, HaOpapmemy 58-60 0amioB, mpu MOABEAECHUU HTOTOB
cemMecTpa (Ha MOCJIEIHEM 3aHATUU IO [HUCLUMIUIMHE) B Ipade peUTHUHrOBOM
BEJIOMOCTH yueTa ycreBaemMoctu «IIpeMuanbHbie Oaibhy MOXKET ObITh J0OABIECHO
27 6asIoB M BBICTABJICHA dK3aMEHAIIMOHHAS OIIEHKA «OTIMYHOY.

B kakux-nubo uWHBIX ciydasx go0aBiieHWe TMPEeMHUATbHBIX OalioB He
JIOITyCKaeTcsl.

OOGyuaronuiicsi, HaOpaBIuii 10 39 6aNI0B BKIOUUTEIBHO, CIa€T dK3aMEH.
[Ipy Hamuuuu MOATBEPKICHHBIX JOKYMEHTAJIBHO YBAXKHUTENIbHBIX IPUYUH, IO
KOTOPBIM OBUIM MPOMYIIEHBI 3aHATHs (JUTeNbHasE 00Jie3Hb, OOYUYEHHE B IPYrOM
BY3€ B paMKax aKaJeMHUYECKON MOOMJIHHOCTH U JIp.), 0OYJArOIIUICS UMEET MPaBO
OTpadOTaTh MPOMYIEHHBIC 3aHATHS U TIOJIYYUTh JOTOJHUTENIbHBIC OAJIbl B paMKax
YCTaHOBJICHHBIX 0amioB 3a mMonayib. CpokH W MOPSAOK OTPabOTKH OmpenesnseT
npenojiaBaresb. bamibl BEICTaBIAIOTCS B rpade «oTpadoTKay.

OtBer oOyuwaromerocs Ha OJK3aME€HE OlleHuBaeTcs cymmour g0 40
pEeUTHHTOBBIX OasioB. HMToroBass OlLIEHKAa CKJIAJbIBA€TCSI W3 CYMMBbI 0ajioB,
MOJIYYEHHBIX 332 CEMECTp, U 0aJioB, MOJIYYEHHBIX Ha 3k3ameHe. OOyyaromemycs,
KOTOPBIN CIAaeT dK3aMEeH, IPEeMHUATbHBIC OAJIITBI HE HAYUCIISIOTCA.

MaxkcuMmasbHast cymma 0ajuioB 1o yueOHOW AUCHMILINHE, 3aKaHYUBAIOIIEHCs
3a4eToM, 1o uroram cemecrtpa cocrasisier 100 6aminos (50 6amnoB — 1-i Moaynb U
50 6annoB — 2-i MOTYJIb).
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Crynenty, Habpasiuii 40 6anioB U BbIIIE IO UTOTaM pabOThI B CEMECTpE, B
HK3AMEHALIMOHHOM BEJOMOCTHM M 3aUY€THOM KHMIKKE BBICTABJISIETCS OLIEHKa
«3aureHo». CTyaeHTy, HabpaBuiemMy 10 39 6a10B BKIIOUUTENBHO, CIAET 3a4eT.

CornacHo mojxoaaMm OaJlIbHO-PEUTUHIOBOM CHUCTEMBI B paMKax OLICHKHU
3HAaHUMU, YMEHUH, BIaJeHUN (YMEHUN NPUMEHATh) U (UIM) ONbITA JEATEIbHOCTH
JUCHMIUIMHBI YCTAHOBJIEHBI CIEAYIOIINE aCIIEKTHI:

e CopepxaHue yueOHON NUCUUIUIMHBI B paMKaX OJHOTO CEMECTpa JIETUTCS
Ha JiBa Moy (nmepuosa oOyueHust). [To okonuanuu moaysns (mepuoaa oOydeHust)
OCYILECTBIISIETCS PEUTUHIOBBIA KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYJIEHTOB.

e Cpoku npoBeAEHUS PEUTUHIOBOTO KOHTPOJISL:

ocennuu cemecmp — | peUTUHIOBBI KOHTPOJb YCIEBAEMOCTH MPOBOJUTCS
coryacHo rpaduky yueoHoro nporuecca, || pedTHHrOBbI KOHTPOJIb YCIIEBAEMOCTH -
JB€ TMOcCieIHuEe Heaenu (aKTUYECKOro 3aBEpILIEHUs] CceMecTpa Mo TIpaduky
y4eOHOro mpolecca;

gecennutll cemecmp — | pedTUHTOBBII KOHTPOJIb YCIIEBAEMOCTH MPOBOIUTCS

coryacHo rpaduky yuyebHoro npoiecca, || pedTHHrOBbI KOHTPOJIb YCIIEBAEMOCTH -
JBE€ TOCleqHUE Heaenu (HaKTUUYECKOro 3aBEpUICHUS CeMecTpa Mo rpaduky

y‘{€6HOFO Imponccca.

VI1l. MaTepuajibHO-TEXHUYECKOE o0ecredeHue TUCIUTIIMHbI

OcCHAIlIEHHOCTH
HaumeHnoBaHue CnenuaIbHbIX IlepeyeHb JTHIIEH3NOHHOTO
crnenuaJbHbIX* MOMeleHui noMeIeHuii u NPOrpaMMHOro odecrne4yeHus.
U TIOMeLleHui /151 MoMeneHui 1J1s1 PexkBM3UTHI MOATBEPKAAIOLIETO
CaMOCTOSITEIbHOM PadoThI CaMOCTOATEJIbHOMN AOKYMEHTa
padoThI
YyeOHast ayTuTOpus As KomriekT yueOHoi Google Chrome — 6ecrutatao
MIPOBEICHUS 3aHATUN meOenu, natepakTuBHas | Kaspersky Endpoint Security 10 nms
JIEKIIMOHHOTO TUTIA, 3aHATHH | cucTeMa co BcTpoeHHbIM | WINdows — AKT Ha mepeady rnpas
CEMHHAPCKOro THUIIA, MPOEKTOPOM. [TIK545 ot 16.12.2022
KypCOBOT'O MPOEKTHPOBAHUS Lazarus — OecruiaTHO
(BBITIOJTHEHUST KYPCOBBIX OpenOffice — 6ecrutaTHO
paboT), TpyNMIOBHIX U MHoropyHKIIMOHATBHBIN
WHJIUBUTYTbHBIX penakrop ONLYOFFICE Gecrutataoe
KOHCYJbTAINH, TEKYIIETOo 1O — GecnaTHO
KOHTPOJISL K TPOMEKYTOUHOU OC Linux Ubuntu 6ecriatHoe T[10 —
aTTeCTalluH, OecruiaTHO
yuebnas ayoumopus: Ne 207
(170002 Teepckas oba., e.
Tsepw,
nep. Caooswiil, 0. 35)
Vuebnast aynuropus a1t | Komnnexm yuebnoil Google Chrome —'6eanaT.1{0
IPOBECHNS 3AHSATHIA mebenu, CD- Ka_spersky Endpoint Security 10 s
JIEKIIMOHHOTO TUTIA, 3aHIATUH | MacHumona, Windows — AT Ha nepezady npas
CeMHHAPCKOTO THIIa, ITK545 ot 16.12.2022
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KypCOBOT'O MPOEKTUPOBAHUS
(BBITIOJTHEHHUST KYPCOBBIX
paboT), rPyNIOBKIX U
WH/IUBUYJTbHBIX
KOHCYJIbTAllU}, TEKYILETO
KOHTPOJISI U TPOMEKYTOUHOM
aTTecTalluH,
yuebrnas ayoumopus.: Ne 208
(170002 Teepckas obun., 2.
Tsepw,
nep. Caoosviil, 0. 35)

VYyeOHas ayquTopus ais
MIPOBEJCHUS 3aHATUI
JICKITUOHHOI'O THIIA, 3aHITUMI
CEMHUHApPCKOIo TUIIA,
KYpCOBOTO IIPOCKTHPOBAHUS
(BBITTOJTHEHU ST KYPCOBBIX
paboT), rpyNMnoBLIX U
WHIMBUTYTbHBIX
KOHCYJIbTAINH, TEKYIIETo
KOHTPOJIS U IPOMEKYTOUYHON
aTTecTaluu,
yuebnas ayoumopus: Ne 312
(170002 Tsepcras o6, 2.
Tsepw,
nep. Caooswiil, 0. 35)

VYdeOHast ayTuTOpUs 15
MPOBEJICHUS 3aHATUN
JIEKIIMOHHOTO TUTIA, 3aHITHIA
CEeMHMHApPCKOT0 THIIA,
KypCOBOT'O MPOEKTHPOBAHUS
(BBITTOJTHEHUST KYPCOBBIX
paloT), rPyNIOBBIX U
WHIUBUIYATBHBIX
KOHCYJbTAIlNH, TEKYIIETOo
KOHTPOJIS U TPOMEKYTOUHON
aTTecTaluu,
yuebnas ayoumopus: Ne 203
(170002 Teepckas oon., 2.
Tsepw,
nep. Caooswiil, 0. 35)

JIaGopaTopusi KOMIIBIOTEPHOM
0e30MacHOCTH Kadeapsl
KOMITbIOTEPHOI 0€301MacHOCTH
¥ MaTeMaTHYECKHX METO/IOB
ynpasieHus: Ne 203a
(170002 Teepckas obn., 2.
Tsepw,
nep. Caooswiil, 0. 35)

KomMnvlomep:
(cucmemmwiil 6ok +
MOHUMOp),
MHO20DYHKYUOHATbHYILLL
nasep.
Konup/npunmep/ckatep,
gudeonneep, menesusop,
DVD nneep.

WNHTrepakTuBHas
cucrema Promethean
ActivBoard 587.
Komnnexm yuebnoti
Mebenu,
UHMEPaKMUBHAS
cucmema.

KomruiekT yueOHoi
Me0enu, HHTepaKTUBHAs
crcTeMa cO BCTPOEHHBIM
MIPOEKTOPOM,
KOMIIBIOTEP (CUCTEMHBIN
0JIOK, MOHUTOP,
KJIaBHaTypa, MbIIIb) |
IT., PEIUPKYIISATOP.

Kommext yueGHOM
MeOeIu, NCTOYHUK
OecriepeboitHOTO
MMUTAHWSA 5 MIT.,
KOMMYTAaTop,
KOMITBIOTEP
(cucTemMHBIH OJIOK,
MOHHTOD, KJIABHATYpa,

Lazarus — 6ecriatHo

OpenOffice — 6ecrmatao
MHoropyHKIIHOHATBHBIT

penaktop ONLYOFFICE 6ecratHoe
1O — 6ecmmaTHO

OC Linux Ubuntu 6ecrutataoe ITO —
OecriaTHO

Google Chrome — 6ecrutatHo
Kaspersky Endpoint Security 10 ans
Windows — Akt Ha niepeady mpas
ITK545 ot 16.12.2022

Lazarus — GecrimaTHO

OpenOffice — 6ecrmatao
MHoro¢yHKIIMOHATLHBIN

penakrop ONLYOFFICE GecrutatHoe
I1O — 6ecmiatHo

OC Linux Ubuntu 6ecrurataoe ITO —
OecriaTHO

Google Chrome — 6ecrutatHo
Kaspersky Endpoint Security 10 mis
Windows — Akt Ha niepeiady mpas
[TK545 ot 16.12.2022

Lazarus — 6ecruiaTHO

OpenOffice — 6ecrutatHO
MHoro(]yHKITMOHAIbHBIN

penakrop ONLYOFFICE 6ecninatnoe
I1O — 6ecnnaTHO

OC Linux Ubuntu 6ecmrataoe I10 —
OecraTHO

Google Chrome — OecruIaTHO
Kaspersky Endpoint Security 10 mis
Windows — Akt Ha niepeady mpas
ITK545 ot 16.12.2022

Lazarus — 6ecruiaTHO

OpenOffice — 6ecrmatao
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VYuebHas ayauTopus 1Jis
MIPOBEJICHUS 3aHATUN
JIEKIIMOHHOT'O THUIIA, 3aHATUH
CEeMMHApPCKOr'o THIIA,
KYpCOBOTO IPOCKTHPOBAHUS
(BBIIOJTHEHUST KYPCOBBIX
paboT), rpyNmnoBLIX U
WH/AMBUyaJIbHBIX
KOHCYJIbTAllu}, TEKYILETO
KOHTPOJIS U IPOMEKYTOUYHON
aTTecTalluu,
yuebnas ayoumopus.: Ne 212
(170002 Tsepckas obn., e.
Tsepw,
nep. Caooswiil, 0. 35)

MBIIIB) 7 WIT., KOIUP-
MPUHTEP-CKaHep 2 IIT.,
mwieep combo,
TEJIEBU30D, IKpaH
HACTEHHBIN, YIeOHBII
1a00paTOPHBII CTEH]T
JUTSL U3YYCHHSI OCHOB
kpunrorpadumu,
UCTIOJHEHUE OJI04HOe
BCRYPTO, yue6Ho-
1a00paTOPHBIN CTEH]]
IUTSL U3YUCHHUSI
OJI0YHOTO KOJIUPOBAHHUS
3U-BK.Menosas oocka,
KOMNieKm y4eoHou
Mmebenu.

KommiekT yuebnou
Mebenu,
MYJIbTUMEIUNHBIN
KOMIIJICKC.

MHoro¢yHKIHOHATBHBIN

penaktop ONLYOFFICE 6ecrmatHoe
[1O — 6ecmmaTHO

OC Linux Ubuntu 6ecrutataoe I1O —
OecriaTHO

Google Chrome — 6ecrutatHo
Kaspersky Endpoint Security 10 mis
Windows — AKT Ha miepeauy mnpas
[TK545 ot 16.12.2022

Lazarus — 6ecruiatHo
OpenOffice — 6ecrmatao
MHoro¢yHKIIMOHATLHBIN
penakrop ONLYOFFICE GecrutatHoe
[1O — 6ecrnaTHO

OC Linux Ubuntu 6ecrutataoe 10 —

OecriaTHO

VIIl. CBenenusi 06 00HOBJIEHHMH padoyeii MPOrpaMMbl TUCITUILTHHBI

Ne | OOHOBJICHHBIN pa3jaen Onucanue [arta u Ne nporokoJia
ILII. | pa0doyeil MPOrpamMmbl BHECEHHBIX 3acenanus kadeapnbl /
TUCUMILTHHBI U3MeHEeHU METOINYECKOro COBeTa
(pakyiabTera,
yYTBepAMBILEro
U3MEHEeHH s
1. | V. YueGHo- 1) Pexomennyemas Pemenue nayuno-
METOANECKOE U JATepaTypa — METOAUYECKOTO COBETA
MH(QOpPMAIIMOHHOE AKTYaNM3aMHUA CIMCKA | oo oo oo
obecnieueHue
KyJbTeTa (IPOTOK
JTUCLIUTLTIHBI (axynTeTa (WPOTOKON
Nel 01 20.09.2022 r.)
2. | V. YueOHo- 1) PexoMenyemast Pemenue nayuno-
MCTOUIECKOE 1 JUTCparypa — METOAMYECKOrO COBETA
UHPOPMALTIOHHOE AKTYANM3AUHS CIIMCKA | oo oo
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o0ecrieueHue dakynbTeTa (MpOTOKOJ
AUCHHIUIHHBL Nel ot 19.09.2023 r.)
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