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|. AHHOTALIMS

1. Heab 1 3212494 QM CHUNIMHBI

[emsitMu OCBOEHUS IUCUUIUIAHBI «MAaTeMaTUYECKUN aHAIN3» SBISIIOTCS
U3YyYeHUE OCHOBHBIX TOHSATHH YKa3aHHOW JUCHUIUIMHBI HEOOXOAUMBIX JUIs
ocBoenust OOII u nocneayromieit npodeccnoHaNbHON NEATETbHOCTH.

3anayu:

¢ (opmupoBaHHE 3HAHWNA O MaTeMaTHKE, KaKk 0COOOM CIOoco0e MO3HaHUS
MHUpa 1 00pa3e MBIIUICHUS, OOIIHOCTU €€ MOHSITUI U NIPEACTaBICHUIT;

® BHIpa0OTKA  yMEHUWA W  HABBIKOB  PEIICHHS  MaTeMaTUYECKH
dhopmanu30BaHHBIX 3a/aY;

e (opmMupoBaHHE TEOPETHUECCKUX 3HAHWI MO MAaTEMaTUYECKOMY aHAIIN3Y
(OCHOBHBIE TOHSTHUS, ONpPENETEHUs, TEOpeMbl M (PAKTbl) HEOOXOAMMBIX IS
M3YUYEHHUS TOCIEAYIONIUX MAaTEeMaTUYECKUX U CIEIHATbHBIX JUCIUIUINH, a TaKXKe
pELIECHUS] 5dKOHOMUYECKHUX U MPUKIAJIHBIX 33/1a4

2. MecTO AUCHUILTHHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucuumiiHa OTHOCUTCS K oOsi3aTeNibHOM YacTu Ojoka 1 yueOHOro ruiaHa —
K JIUCHUTIIHHAM, (OPMHPYIONUM YHHUBEpPCAIbHBIC W 00ImenpodeccnoHaIbHbIC
KOMITETEHIIUH.

MaremMatnyeckui  aHaJIM3  WMEET  JIOTHYECKHME M COJAEpPKaTEIbHO-
METOJUYECKUE B3aMMOCBSI3H co BCEMHU MaTeMaTUYeCKUMHU u
€CTECTBEHHOHAYYHbIMU JUCIMIUIMHAMU W HEOOXOJUM JUIsl M3YYEHUS] DTUX
JTUCITUTIITHH.

Jlist ocBOGHMST AUCIUIUIMHBI HEOOXOIUMBI YCTOWYMBOE 3HAHUE IIKOJIBLHOTO
Kypca MaTeMaTHWKH W HaJNYhe YCTOWYMBBIX HABHIKOB pPa0OTBI C OOBEKTaAMHU
AJIEMEHTAPHOM MaTEMATUKH.

JucunninHa uzyvyaercs Ha 1, 2 Kkypcax.

3. 0O0neM qucnuIUIMHLI: 21 3auéTHas enuHUIEA, (56 akageMHUYECKUX YacoB, B TOM
quciie:

KOHTAKTHAs ayauTopHasi padora: nekimu 193 waca, mpaktmdeckue 3anstus 193
Jaca;

camocTosiTesibHasi padora: 370 gyacos, B TOM umcie KOHTpoib 108 qacos.

4. Ilnanupyemble pe3y/bTaTbl 00y4eHHMSl MO JUCIHUIJINHE, COOTHECEHHbIE C
IVIAHUPYEMbIMU Pe3yJibTATAMHU OCBOEHUSI 00Pa30BaTeJIbHONH MPOTrPaMMbl

[TnanupyeMbie pe3yabTaThl OCBOCHHS [Tmanupyembie pe3yabTaThl 00yUIEHUS 110
00pa3oBaTeILHON IPOTPAMMBI JVCIIATUTHHE
(popmupyembie KOMIETSHITIH )

OIIK-3 Cnocoben Ha  ocHoBanuu | OIIK-3.10 [Tpumensier OCHOBHBIE METOBI
COBOKYITHOCTH MaT€MaTHYECKUX METOJIOB | T QepeHIInaTbHOTO " MHTETPATBHOTO
pa3padaTbIBaTh, 00OCHOBBIBATH U | icuucneHns (QyHKIUA OJHOM M HECKOJBKUX
peaIn30BbIBATh  MPOLEAYPHl  PEIIECHHs | NeHCTBUTENBHBIX MEPEMEHHBIX
3aga4 npodeccuonanbHoil nestenbHocTy | OINK-3.11 Pemaer 3amaun  Teopuu  GyHKUUH
KOMILIEKCHOTO TIEPEMEHHOTO

S. ®opma NpPOMEeKYTOYHOM ATTECTAUU U CEMECTP NMPOXO0KIACHUS
sk3aMeHbl (1 —4 cemecTpsl).

6. SI3pIK penogaBaHMsA: PYCCKU.



Il. Conepxanue AUCHUIIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jenam) ¢
yYKa3aHHeM OTBEJCHHOI'0 Ha HMX KOJHYeCTBa aKaJeMHYeCKMX YaCOB U BH/IOB
Y4eOHbIX 3aHATHI
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Paszpnen 1

36 10 0 10 0 16

JeiicTBUTE/IbHBIE YHCJIA

AKCHOMAaTHKa MHOKECTBA
JIEVUCTBUTEIBHBIX YUCEIL.
Harypanbnabie uncna. [Ipuanun
MAaTEMaTU4YECKOU UHIYKIIUU.
HepasenctBo bepnyum. bunom
Hprorona.

18 4 0 6 0 8

['panu 4KCIIOBBIX MHOKECTB.
TeopeMsl 0 CylIECTBOBAHUU
rpaneii. CBoiicTBa rpaHei. 18 6 0 4 0 8
[Ipu3naku rpanen. [IpuHImMn
Kanropa.

Pa3pmen 2

60 8 0 8 0 44
DYyHKIUHU

[Monsitue pynkuuu. OOuIMe
cBoiicTBa pynkuuii. O6pa3 u
npooOpa3 MHOKECTBA IIPU
otoOpaxxenuu. Knaccuduxanus
(GyHKIMI (MHBEKTUBHBIE,
CIOPBEKTHBHBIE, ONEKTUBHBIE
otoOpaxenus). Komnozumus
byukiui. O6paTHas QyHKIHS.
YcnoBus CyIecTBOBaHNUsA
0OpaTHOM.

22 4 0 4 0 14

Yucnosbie QyHKIUH.
OrpaHnveHHble, MOHOTOHHBIE,

22 2 0 2 0 18




NEPUOINYECKUE, YETHBIC U
HeyeTHble QyHKMK. HesBHOoe
3aJlaHre (QyHKIIUH.
[TapameTrpuueckoe 3a1aHue

byHKIUH.

OnemeHTapHbIe (QYHKIUH.
CBoiicTBa 6a3MCHBIX
3JIEMEHTApHBIX (DYHKIUH.
Knaccudukanus sneMeHTapHbIX

byHKIHA.

16

12

Paznen 3
IIpenen yuca0BOM
MOCJIeJ0BATEJIbHOCTH

28

12

[Ipenen uncoBoi
IIOCJIEN0BATENBHOCTH. OCHOBHBIE
cBoiicTBa: CXOOMMOCTh U
apupMEeTUUYECKUE OTIepPaLIUH.
[IpenenpHbIN IEPEXOT B
HEpaBEHCTBaX. beckoHEeUHbIE
IIpENIEIIbI.

14

CxoauMoCTh MOHOTOHHOM
OTPaHUYCHHOU
rocieoBaTeabHocT. Yucso e.
CyliecTBOBaHHE MOHOTOHHOM
MOJIIOCIIEIOBATEILHOCTH.
[IpuHumn bonsuano —
Benepmrpacca. Kpurepuit Komm.

14

Pa3nea 4
HenpepbIBHOCTH YHCJI0BOH
bynkunmn

48

14

14

20

[IpenenbHbIE TOYKH MHOXKECTBA.
[Tonsitue npenena GyHKIIUN B
touke. JIokanpHas
OTPaHUYCHHOCTH (DYHKITHH,
VMMEIOIIEH TTPENET B TOUKE.
beckoneuno manbie pynkmun. O —
cuMBoJiuka. [Ipenen n
apu(pMeTHYECKUEe ONIEPALIUH.
IIpenenbHbIN TIEPEXO] B
HEpaBEHCTBAaX. beCKOHEUHbIE

12




MIpeIeIIbl M MPEeeIIbl Ha
OECKOHEYHOCTH.

1-% u 2-i1 3aMeyaTeIbHbIE
npenensl. Jpyrue 3TaloHHbIE
MIpeIeIIbI.

12

[loHATHE HEMPEPBIBHOCTH
(GYHKIINH B TOUKE.
HenpepsiBHOCTD 1
apu(pMETHICCKUEC OTICPATTHH.
HenpeppIBHOCTE KOMIIO3ULINH.
OIDHOCTOPOHHSISI HEMPEPBHIBHOCT.
Knaccudukanus Touek paspbiBa.
HenpepbIBHOCTD 271EMEHTAPHBIX
dbynkuumii. HerpepsIBHOCTD
byHKIINU, 33]TaHHON
napamerpuyecku. [lonstue
KPUBOM.

12

HenpeppIBHOCTD 1
OTPaHWYEHHOCTb. Teopema
Beliepmirpacca.

Teopema 0 MpOMEKYTOUHBIX
3HAYEHHUSIX HEITPEPBIBHOU
dbynkuuu. HermpepblBHOCTD 1
MOHOTOHHOCTh. HenpepbrIBHOCTh
oOpaTHOM QyHKITHH.

Paszpen 5
JAu¢ppepenumnanbHoe
HCYHCJICHUE (PYHKIUI OTHOH
nepeMeHHOH

44

11

11

22

[Tonsitue nuddepeHupyeMocTu
GyHKIIUY B TOYKE. DKBUBAJICHTHBIC
onpexnenenus. [IpousBoaHas.
Hudbdepennuan. ['eomerpuaeckuit
CMBICJI IPOU3BOTHOM.
HenpepsIBHOCTH
nuddepenupyeMoit GyHKIUN.
OIHOCTOPOHHSS
nuddepeHIupyeMOoCTb.
HuddepennmpyemMocTs QyHKITUH,
3aJIaHHOM MTapaMeTPUUYECKH.
['magkue KpuBsbIE.

JnddepeHunpyeMocTsb




AJIIEMEHTApHbBIX PYHKIUH.

HuddepenuupyeMocTb
KOMIIO3UITHH.
HuddepenupyeMocTs 1
apu(MeTHIecKue Oneparny.
Judbdepennmpyemocts 00paTHOM

byHKIUH.

DKCTpeMyM OJTHOMEPHOM
¢bynkiun. Heobxonumele ycinoBus.
Teopema @epma. Teopema Possi.
Teopembl 0 KOHEUHBIX
IpUpAIICHUSX. Y CJIOBUS
MOHOTOHHOCTH OJJHOMEPHOMH
¢yskun. /locraTouHble ycioBuUs
HKCTpEMyMa B TEPMUHAX MEPBOU
IIPOU3BOJHOM.

PackpeiTe HEOTTPEIETEHHOCTEN.
[IpaBwiia Jlonurans

Bricimme npon3BogHbIE U
muddepenunansl. Popmyna
Teisiopa ¢ OCTAaTOYHBIM YWICHOM B
dopme Jlarpanxka u Korm.
JlokanwHas ¢hopmyna Teitnopa.
[IpencraBnenne Gpopmynoi
Teitnopa 6a3uCHBIX AIEMEHTAPHBIX
GyHKIHA.

Bolinykibie QyHKIUU.
HenpepbpIBHOCTD BBITYKJION
bynkuud. OJHOCTOPOHHSIS
muddepeHurpyemMoctb. Boinykiibie
muddepenurpyembie QyHKIIMH.

VY cnoBus BBIMYKJIOCTH B TEPMUHAX
MIPOU3BOJIHBIX.

Acumntotsl. [Ipumenenue
ITPOU3BOJHOU K ITOCTPOEHUIO
rpadukoB QyHKIHIA.

Bcero 3a 1-ii cemecTp

216

o1

o1

114

Pa3nen 6
NuTerpupoBanue 0JHOMEPHBIX
bynkumi

144

54

54

36

Pa3zOuenus orpeska. Bepxuue u
HIDKHUE HHTETPAIbHBIE CYMMBI

14




(cymmsl JlapOy). Bepxuauii u
HW>KHUM uHTerpai. [lonstue
uHterpasia Pumana. Kpurepuii
WHTETPUPYEMOCTH B TEPMUHAX
cymm [lapOy. Knaccer
WHTETPUPYEMBIX (HYHKIIHA.

OcHOBHBIE CBOMCTBA HHTETpajIa
PumaHa: TMHENHOCTB,
MOHOTOHHOCTb, aJ/IMTUBHOCTb.
OrneHkKa MOJTyJIE MHTErpara.

12

[Tonsatue nepBoOOpPa3HOM.
CymiecTBoBaHUE TIEPBOOOPA3HOIM.
dopmyna Herorona-JleiionuIa

12

Heornpenenenuplit muHTErpal.
OCHOBHBIC CBOMCTBA.
HHTerpupoBaHue 1Mo 4acTsIM U
3aMeHa IIEpEMEHHOM B
HEONPE/ICIICHHOM HHTETpaJIC.

20

10

TexHHnKa HEONPEAETEHHOTO
WHTETPUPOBAHUS.
HuTerpupoBanne parroHaTbHBIX
dbynkuumii. UaterpupoBanue
UPPALUOHATBHBIX U
TPaHCIEHACHTHBIX (YHKITUH.

26

10

Teopembl 0 cpeTHEM 3HAYEHUU JIJIA
vHTerpaia Pumana

10

HecoOcTBeHHBIE MHTETPAJIBI IO
OECKOHEUHOMY MPOMEKYTKY U OT
HEOTPAHUYCHHOUN (PyHKIIUH.
OCHOBHBIE CBOWCTBA.
Brruncnenue. AGcomoTHas
CXO0aUMOCTh. [Tpr3Haku
CXOJUMOCTH HECOOCTBEHHBIX
MHTErpaIoB. [IpusHaku
cpaBHeHus. [Ipusnaku Abens u
Hupuxie.

HNHTerpansl ¢ HECKOJIBKUMU
O0COOEHHOCTSIMU.

24

10

['eomerpuyeckue u puzndeckue
IpuiIokeHus uHrerpaia. [hiomans
KPUBOJIMHEVMHOMW Tpameiuu.
CnpsimnsieMble kpuBsble. J{nnHa
KPHUBOW.

26

10

10

Bcero 3a 2-ii cemecTp

144

o4

o4

36




Paznea 7
JAuddepenunanbHoe
HCUYHCIeHNEe (PYHKIIMA MHOTHX
AEeHCTBUTEJIbHBIX NIEPEMEHHBIX

62

12

12

38

[IpoctpanctBo R".
Kanonnueckwnii 6a3zuc. CkanspHoe

npousseaenue. Hopma B R".
[ToxoopauHaTHAst CXOIUMOCTh
MOCJIEOBATENBHOCTH AJIEMEHTOB

R". KoMIakTHEIE MHOXECTBA B

R". Jluneiinsie onepatopbl B R" .
@DYHKIIUY MHOTUX TIEPEMEHHBIX.
[Tpumepsl. I'paduk. JIunun
ypoBHsi. [IpeacraBnenre GyHKINN
f: R™ > R" KOOpAMHATHBIMHU
(GYHKIUSAMMU.

[Ipenen u HENPEPBHIBHOCTh
GyHKIMI MHOTHX MTEPEMEHHBIX.
IToBTopHBIE ipenensl. [Ipenens no
HarpasieHuo. HempepbIBHOCTH O
(UKCUPOBAHHON TIEPEMEHHOM.
Teopema Beiiepmrpacca.

18

10

[Tonsitue nuddepeHnupyemon
¢bynkuun f : R™ — R". ['paguenT.
Hudbdepennuan. HempepbIBHOCTS
muddepennupyemoit PyHKITUH.
YactHble IPOU3BOJHBIE.
CrtpykTrypa rpajiveHTa.
Hudbdepenuupyemocts QyHKIINN B
Clly4ae HENPEPHIBHOCTH YaCTHBIX
MPOU3BOJIHBIX.
HuddepenunpyemMoctb CI0KHON
bynkuuu. uddepeHuupyemoctsb
U apu(PpMETUYECKUE OTIEPALIUH.
['eomeTprueckuii CMbICTT
rpaauenTta. KacarenbHas
MJI0CKOCTh U HOPMAJlb.
[Ipon3BOIHAS IO HANIPABJIEHUIO.

24

16

[TpousBoaubie u Auddepenimamb
BBICIIX NOPSIAKOB. Teopema o
PaBEHCTBE CMEILIAHHBIX YAaCTHBIX
npou3BOAHBIX. DOpMYIIBI 715

20

12




BbIUUCIIEHUS TU(depeHnaioB
BBICIIUX NOPsIAKOB. Popmyiia
Tennopa. JIokanbHBIN SKCTPEMYM
GyHKIMYA MHOTHX MTEPEMEHHBIX.
Heobxoaumbie U JOCTaTOYHbBIC
YCJIOBUS 3KCTPEMYyMa.

YcnoBHbIM SkcTpemyM. [IpaBuno
MHOXUTENEeN Jlarpanxa.

Pa3nen 8
KpaTHble nHTErpasibl

72

14

14

44

BHenHsa 1 BHYTpEHHSISI Mepa
MHOYKECTBA Ha IIJIOCKOCTH.
N3mepumeie o XKopaany
MHO)kecTBa. Mepa XKopaaHna.
Kpurepnn n3mMepuMocTH.
MOHOTOHHOCTBH U KOHEYHAas
aAUTUBHOCTH Mepbl. MHOXeECTBa
Mepsl HyJib. Mepa XKopaana B

npoctpancTBax R? u RS,

40

24

JIBOWHBIE MHTETPAJIBI.
JIMHEWMHOCTh, MOHOTOHHOCTH U
KOHEYHAs! aIIMTUBHOCTD JBOMHOIO
WHTErpana. Berarcienue 1BOMHBIX
WHTETPAJIOB CBEJICHUEM K
MTOBTOPHBIM. 3aMeHa IEPEMEHHBIX
B JIBOITHOM uHTerpaine. [lepexon
MOJISIPHBIM KOOPJIMHATAM.
TpoliHble HHTETPAJIbI U HHTETPAIIBI
BbICIIIEN KpaTHOCTU. [Ipritoxxkenus
KPaTHBIX MHTETPAJIOB.

32

20

Pazgen 9
KpusoJinHeiiHble MHTErPaJibl

46

30

EcrecTBeHHas nmapameTpu3anus
KpuBoil. OpreHTanus KpUBOM.
IToHsiTME KPUBOJMHENHOIO
uHTerpana 1-ro pona. Beruucnenue
CBEJICHHEM K OIIPEICIEHHOMY
WHTETpay.

KprBonuHeitHble HHTErpalIbl 2-T0
pona. CBsi3b C KPUBOJMHEHHBIM

24

16




HHTCTpaIoOM
1-ro poaa n onpCcAaACICHHbIM
HHTCTPAJIOM.

®opmyia ['puna. HezaBucumMocts
KPUBOJIMHEMHOTO MHTETpajia OT
IIyTH UHTETPUPOBAHUSL.
[IpunoxeHus: KpUBOJIMHENHBIX
WHTETPAJOB.

22

14

Bcero 3a 3-i1 cemecTp

180

34

34

112

Pa3zgen 10
YucsioBbIe psaabl

80

30

30

20

[TonsiTue uncnoBoro psiaa. Oommit
yjeH. YacTHbIE CYMMBL.
CX0IMMOCTh YHCIIOBOTO PSA.
Heob6xonumoe ycinoBue
CXOIUMOCTH. ['apMOHHYECKHI .
Ocrarok psana. Kpurepuit Komm.
AOGCOJI0THAs CXOAUMOCTD.

20

PsAnbI ¢ OI0KUTENBHBIMU
wieHaMmH. [Ipu3HaKu cXo0QuMOCTH:
IIPU3HAKU CPABHEHMSI, IPU3HAK
Janamb6epa, npuznak Koru.
WHTerpanpHbIi NPU3HAK.

24

10

10

Ps1ib1 ¢ MPOM3BOJIBHBIMU YJIEHAMHU.
[Tpuznaku Abens u upuxie.

18

3HaKOYEPEAYIOIIUECS PSIBL.
[Tpuznak JleiiOHuIIa CXOIUMOCTH
3HAaKOYePEeaYyIOIEerocs psija.

18

Paznea 11
DOYyHKIHMOHAJIBbHbIC U CTCNICHHbIE
psaasl. Paabl Dypbe

100

24

24

52

O yHKIMOHAJIbHBIE
nocieaoBaTenbHOCTH. [loTOueuHas
Y PaBHOMEPHAsI CXOAUMOCTb.
Kpurepuit Komu. HenpepsIBHOCTD
npenenbHol QyHKINH.
[IpenenpHbIN EPEXO IO 3HAKOM
uHrerpaia. CxoauMocTh
IIOCJIEN0BATENBHOCTH
IIPOU3BO/IHBIX.

16

—-10 -




OYHKIIMOHAJIbHBIE PSIIIbIL.
[ToToueyHast u paBHOMEpHas
cxoauMocTb. Kpurtepnit Komu.
[TIpusnak Beriepmpacca
PaBHOMEPHOM CXOIUMOCTH. 16 4 0 4 0 8
HenpepbIBHOCTH CyMMBI psija.
WNHuTterpupoBanue n
nuddepeHInpoBaHue
(GyHKIIMOHATBHBIX PSIIOB.

Crenennsle psnabl. Teopema Ko
- Anamapa. Paguyc, untepBan u
001aCcTh CXOUMOCTH.
PaBHOMEpHas CXOIMMOCTh
CTENIEHHBIX PsA0B. Teopema
Abens. MaTerpupoBanue u
nuddepeHINpOBaHUE CTEIICHHBIX
PSLI0B.

16 4 0 4 0 8

Pspn Tewmopa. YcnoBus
cxonumocTty. Pasznoxenue B
CTEIEHHOM PsiJi 0a3UCHBIX
AJIIEMEHTApHBIX (PYHKIUH.

18 4 0 4 0 10

Psner Oypre. 34 8 0 8 0 18
Bcero 3a 4-ii cemecTp 180 54 0 54 0 72
Bcero 3a kypc /20 193 0 193 0 334

I11. O0pa3oBaTesbHbIEC TEXHOJIOTHHU

[IpenonaBanue yueOHOW NUCIUIUIMHBI CTPOUTCS Ha COUYETAHUM ayIUTOPHBIX
3aHATHI U pa3InYHBIX (POPM CAMOCTOSTENBHOU PAOOTHI CTYJEHTOB.

Takke Ha 3aHATUSIX MPAKTUKYETCS CaMOCTOSATENIbHAasi padoTa CTYACHTOB,
BBITIOJTHEHUE 3a/IaHUN B MaJbIX TPYIINax, MTUCbMEHHBbIE paOOThl, MOJEIUPOBAHUE
JIMCKYCCUOHHBIX CUTyallui, paboTa ¢ pa3gaTOUYHbBIM MaTepuajioM, MPUBJICKAKOTCS
pecypcnl cetu INTERNET. Kypc npenycMaTrpuBaeT BBINOJHEHHE KOHTPOJIBHBIX U
CaMOCTOATENFHBIX Pa0OT, MMCHMEHHBIX JOMANIHUX 3anaHuii. B kadectBe dhopm
KOHTPOJIS ~ WCIOJB3YIOTCS  pa3jM4Hble  BapUaHThl  B3aUMONPOBEPKU U
B3aUMOKOHTPOJISI.

NHTEepakTMBHOE B3aMMOJEUCTBUE CTYICHTOB C OJHOM CTOPOHBI U
MPErnoiaBaTesis ¢ APYroi, a TakKe CTYIEHTOB MEXIy COOOM M ¢ mpernojaBareiemM
BO BpeMsl MPAKTUUECKUX 3aHSITHI.

OopaszosamenvHbie mexHoa02UU

1. JIuckycCHOHHBIE TEXHOJIOTUU

2. Uudopmarmonnsie (1iudpoBbie)

3. TexHOJIOTUH Pa3BUTHS KPUTHUYECKOTO MBILIICHUS

Coepemennvie memoowvl 00yueHus

1. AxTUBHOE clyllIaHue

~11-—



2. Jlexuus (TpaauiiMOHHAs)

IV. OueHounble MaTepuaJbl VIS NMPOBeJdeHUs TeKylleld W MPOMeKYTOYHOM
arrecTauuu

HOooo~NoOkwWNE

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.

29.
30.
31.
32.
33.
34,
35.

0.

1. Ouenounvie mamepuanvt 014 RPOGEOCHUA MEKYUiell ammecmayuu
Tembl pedepaToB

CBoiiCTBa BEPXHUX U HIJKHUX I'PAHEN MHOYKECTB.

Tononorndyeckue CBOMCTBA MHOXKECTB Ha YMCIIOBOU IPSIMOU.

O6pa3sbl 1 TPoOOpa3bl MHOXKECTB MPU OTOOPAKEHUSX.

MeToabl OTBICKaHHS OOPATHBIX (QYHKIIUH.

UeTHble U HEYETHBIC (DYHKIIUH.

[lepuonuueckue QyHKITUU.

OyHKINH, 38]JaHHbIE TAPAMETPUUECKHU.

OyHKINH, 38]JAaHHBIC HESIBHO.

OrpanuyeHHble (YHKIUH.

Brruncnenne npeaenos Mociae10BaTeNbHOCTEN ¢ TIOMOIIBIO TEOPEMBI O
MpeJielie MpOMEKYTOUHON OCIEA0BATEIIBHOCTH.

Brrunciienne npenenos nociaeqoBaTeIbHOCTEN ¢ MOMOLIBIO TeopeM Termna u
[ITonbua.

CnenuanbHble TPUEMBI BEIYUCIIEHUS MTPEJEIOB IIOCIEI0BATENHHOCTEM.
KonTtpripumepsl, CBSI3aHHbBIE C TIOHATHEM IIPEIEIIa MOCIEA0BATEIbHOCTH.
BepxHuii 1 HUKHUN Opeaen NoCiIeA0BaTEIbHOCTH.

Brruuciienue cymm psijioB.

ITepecTanoBKka v rpynNUpPOBKA YJIECHOB Psa.

YMHOXKEHHUE PSIIOB.

[IpenenbHbIE TOUKH MHOYECTBA.

CrenuanbHble TPUEMbI BEIYUCIICHUS MTPEEIoB QYyHKITUH.

O — CUMBOJIHKA.

Ucnions3zoBanne O —CUMBOJMKYU MIPU BBIYUCICHUU TPEICTIOB (QYHKITUH.
KonTtpnpumepsl, CBSI3aHHbBIE € TIOHATUEM TIpeiesia PyHKIIUH.

Bepxuuii u HIOKHUI nipeaen GyHKIuU.

[Ipenenst MOHOTOHHBIX (YHKITUH.

DTaJIOHHBIE MTPEEINBIL.

KonTtprpumepsl, CBSI3aHHBIE € TIOHATUEM TIpeiesia PyHKIIUHU.

Teopema BeiiepiTpacca 06 OrpaHH4€HHOCTH HENPEPHIBHON (QYHKIIUU.
TeopeMmbl 00 oOpareHr HeMPEePHIBHOW (PYHKITUU B HYJIb U O IPOMEKYTOUHBIX
3HAYCHUSIX HEMPEPhIBHOM (yHKIMK. Perienne ypaBHEHHIA.
HenpepsiBHOCTH 00paTHOM (QYHKITUH.

KonTpnpumepsl, CBsI3aHHBIC C TTOHSITHEM HETPEPHIBHOCTH (PYHKITUH.
['unepOonmueckre QyHKITUH.

OcHoOBHBIE 35IeMEHTapHbIe (PYHKITNHN, KAK TOMOMOP(U3MBI TPYIII.
JlokazarenbcTBO AuddhepeHITupyeMoCcTr (YYHKIIHMA 110 OTPEIEICHHIO.
['eomeTprUUeCcKuid CMBICI IPOU3BOIHOM.

[Ipumenenue nuddepennnana K MpUOIUKEHHBIM BEIUUCICHUSIM.

—-12 —



OECKOHEUHbIN Ipeiesl, HE UMEIOIIUX MPEEIa B 3aJaHHON TOUKE.
11.TTpuBeauTe onpeneneHre HEMPEPHIBHOW (PYHKITUH.
12.TTpuBeauTe NpuMepsl pa3pbIBHBIX (PYHKIUH, UMEIOIIUX TOYKU pa3pbiBa
Pa3IMYHBIX TUIIOB.

JAudpepeHurpoBaHNe OTHOMEPHBIX (PYHKIUI. IKCTPEMYM OJJHOMEPHOI1
¢ynxkuuu. UaTerpupoBanue 0THOMEPHbIX (PYHKIIMA

1. TlpuBenute onpenenenue AUPpGepeHIUPYEMOCTH PYHKIIUUA B TOUKE U
MIPOM3BOIHON (DYHKIIUU B TOUKE.

2. YKaxuTe CBSI3b MEXTY TupPepeHIINpyeMOCThIO U HEMPEPHIBHOCTHIO
¢ynkiun B Touke. [IpuBeaure HeoOX0IUMBIE IPUMEPHI.

3. Ompenenute, sBsiercs i yHkupn  f (X) =X -signx u f(X)=X-signx

muddepeHupyeMbIMU B Touke X = Q.
4. Haiigute Mpou3BOAHBIC PYHKIIUM

4.1. f(x):cosz(12x+%) 4.2, f(x)=e20D",

5. IlpuBenuTe ompeneacHNE TOYEK JOKATHPHOTO MAKCUMyMa U TOUYEK
JIOKaJIbHOTO MUHUMYMa (yHKITHH.

6. [IpuBenuTe mpUMephl TOYEK JOKATHHOTO MAKCHUMYMa M TOUYEK JIOKAJTHHOTO
MuHIMyMa (yHKIUH. [ToKa)kuTe reOMETpUIECKYI0 HHTEPITPETAITHIO.

7. TlpuBenute mpuMepbl GYHKITAN, HE UMEIONINX JIOKAJTBHBIX SKCTPEMYMOB.

8. CdopmynupyiiTe HEOOXOIUMOE YCIOBUE SKCTPEMyMa.

9. ChopmynupyiiTe 1OCTATOUHOE YCIOBUE IKCTPEMYMA.

10.HaiiguTe Touku skcTpemyma GyHKIuH f

101 f()=x*(x-1) 102. f(X)=x:|x-1 103. f(x)=|x|e”™
11.Haitnute HanboJIbIlle U HAaUMEHbIIIee 3HaueHne pyHkuu f Ha
npomexyTke A
11.1. f(x):%x“—%x“ -1 A=[-11] 112. f(X)=x-e%, A=[-11]

12.Chopmynupyiite onpeaenenrne nuTerpaina PumMana mo oTpesky.

13.VkaxxuTe KJ1acChl HHTETPUPYEMBIX (DYHKITHIA.

14 TTpuBeauTe npuMep HEUHTETPUPYEMOU (DYHKITHH.

15.Chopmynupyiite onpeaeneHne nepBooOpa3Hoi HyHKIIUH.

16.Haiingute nepBooOpaznyo r it pyakiuu f (X) =sign X, Takyro, 9TO
F(0)=0.

17.ITpueaute Gpopmyiy pasnoxxkenus ParmonansHol 1podu Ha dJIEeMEHTapHbIC.

18. Haitinute HeompeaeneHHbIE HHTETPAJIbI

dx J‘ dx
18.1. -[—xz—x—z 182. |75

19.Haiinurte onpeeneHHbIe HHTETPabl.
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36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.
47.

48.
49.
50.
51,
52,
53.
54,
55.
56.
57,
58.

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71,
72,
73.
74,
75.
76.

KonTpnpumepsl, cBsi3aHHbIE ¢ TOHATHEM AU PepeHnpyeMocTd QyHKIUH.
OcHoBHBIE TeopeMbl TuhPepeHInanTbHOTO UCUUCIICHHUS.

OKcTpeMyM (pyHKLIHU.

[IpakTUueckue 3aa4u Ha OTHICKAHUE IKCTPEMAIbHBIX 3HAYCHUHN HYHKIIUMA.
OKCTpEMYMBI B TECOMETPUYECKUX 3aJadax.

Hctopuueckue 3a1auu Ha SKCTPEMYM.

JIoka3aTeabCTBO HEPABEHCTB C UCMOJBb30BAHUEM CBOMCTB MOHOTOHHOCTH U
AKCTPEMANIbHBIX 3HAUCHUN (DYHKIIUH.

®opmyna Telnopa u IpUOIUKEHHBIE BHIYUCICHUS.

[Tpumenenue ¢popmyinsl Telinopa K OTBICKAHUIO TIPEETOB (HYHKIIUH.
Brinykiibie 1 BOTHYThIE (DYHKIINU.

DKCTpEMyMBI BBIMYKIIBIX U BOTHYTHIX (DYHKIIUH.

Jloka3aTenbCTBO HEPABEHCTB € UCIOJIb30BAHUEM MOHSITHI BBIMYKIOCTH U
BOTHYTOCTH (DYHKITHIA.

OTpICKaHNE aCUMIITOT.

Hennueiinpie aCUMIITOTEI.

HuddepenurpoBanne GyHKINHN, 3aJaHHBIX TAPAMETPUUECKH.
HuddepennmpoBanue HESBHO 33JJaHHBIX (DYHKITHIA.

[TepBooOpa3Hbie pa3pbIBHBIX (PYHKIUH.

CriennasibHbIE IPUEMBI BBIYMCIICHHSI HEOIIPEACIICHHBIX HHTETPAJIOB.
KonTpnpumeps! B Teopun nHterpana Pumana.

CreunanibHbI€ IPUEMbI BBIYMCIICHHS ONIPEACIICHHBIX HHTETPAJIOB.
Brruncnenne narerpana Pumana—Crunprbeca.

TeopeMsbl 0 cpeiHEM 3HAYEHUH T MHTErpaa.

OTpicKaHue TIoMAACH TIOCKUX (DUTYP U TUIOMIACH MOBEPXHOCTEH BpallleHUS
C IIOMOIIBIO HHTETpaJIa.

OTbickaHne 00BEMOB C MTOMOIIBIO HHTETpaa.

Pemenue pusnueckux 3aad ¢ HOMOIIbIO HHTETPAJIA.

Brluucnenre HeKOTOPhIX HECOOCTBEHHBIX MHTETPAJIOB.

[Ipu3Haku CXOOUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

AGcooTHas CXOOUMOCTh HECOOCTBEHHBIX HHTETPAJIOB.

ToHKMe IpU3HAKKU CXOJAUMOCTHU MOJIOKHUTEIBHBIX YACIOBBIX PSIIOB.
AOCOIOTHAs! CXOJUMOCTh YHCIIOBBIX PSIOB.

HekoTtopble mpremMbl OTBICKAHUSI CYMM YHUCIIOBBIX PSIOB.

WHTerpasbHbIi NPU3HAK CXOJAUMOCTH YUCIIOBBIX PSIOB.

OTpickaHue 00JaCTH CXOIUMOCTH (QYHKIIMOHATIBHBIX PSJIOB.

PaBHOMepHAas cx0quMOCTh (PYHKIMOHAIBHBIX OCIEI0BATEIHHOCTEHN U PSIIOB.
HubdepennmpoBanue GyHKIIMOHATBHBIX PSIIOB.

WuTerpupoBanue GyHKIIMOHATBHBIX PSIOB.

KonTprpumeps! B Teopun QyHKINOHATBHBIX PSIOB.

O065acTh CXOAUMOCTH CTENIEHHOTO PsAa.

Paznoxenue GyHKIMIA B CTETIEHHBIE PSABL.

[Tpubnu>keHHbIE BRIUMCIEHUS C TTOMOLIBIO (DYHKIITMOHAJIBHBIX PSIOB.
DKCNoOHEeHTa U JorapudM, Kak cymma psja.
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77.

78.
79.

80.

81.

82.

83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94,

Tpuronomerpudeckue u runepOoIudeckie PyHKINN, KaK CyMMBI
(YHKIIMOHAJIbHBIX PSAOB.

Tononornyeckne cBONCTBA MHOKECTB B MHOTOMEPHOM IPOCTPAHCTBE.
IIpenen pynkuun MHOTHX nepeMeHHbIX. [loBTOpHBIE Ipenensl. [penen mo
HanpasieHuto. [Ipenen no kpusoi. KoHTppuMepsl, CBA3aHHBIE C TOHATUEM
npenena GyHKIuu.

HenpepriBHOCTE (QyHKIIMIT MHOTHX IIEpeMEHHBIX. HenpepbIBHOCTH 110
¢ukcupoBaHHOI epeMeHHON. HenmpephIBHOCTH 1O OAIPOCTPAHCTBRY.
KonTpnipumepsl, CBsI3aHHBIE C TIOHATUEM HENPEPBIBHOCTH.

['eomeTrpuueckas unaTeprperanusa 1uphepeHIPyEeMOCTH 111 MHOTOMEPHOU
¢yukiun. KacarenpHas miI0CKOCTh U HOPMAJIb.

YacTHble MpoU3BOAHBIE U AU((epeHInaIbl BBICIINX MOPSIAKOB MHOTOMEPHBIX
¢ynkuuid. KoHTpnpumepsl, CBS3aHHbIE ¢ TOHATHEM TUPHEPEHIIUPYEMOCTH.
DKCTpeMyM MHOTOMEPHOM (YHKITUH.

VY CIIOBHBIN DKCTPEMYM.

Mepa Kopaana.

MmuoxectBa JIeberoBoii Mepbl HYJIb.

HekoTtopsle mpremMbl BBIYUCIICHHS] IBOMHBIX U TPOWHBIX HHTETPAJIOB.
MHOromepHsie UHTETPAJIBI.

HecoOcTBeHHBIE KpaTHBIE UHTETPAJIBI.

[IpunoxeHust KpaTHBIX UHTETPAJIOB.

HexoTopelie mpueMbl BEIYMCIEHUS KPUBOJIMHENHBIX HHTETPAJIOB NHTETPAJIOB.
®opwmyna ['puna.

Bropas ¢popmyna I'puna.

[IpunoxeHus: KpUBOJIMHENHBIX HHTETPAJIOB.

KoHTpoJibHBIE BONIPOCHI M 32IAHUA
BBenenue B anajaus

1. TlpuBemauTe onpeaesieHne BEpXHEN TpaHu MHOXKECTBA.

2. IlpuBenurte mpuMep MHOXKECTBA, UMEIOIIETO BEPXHIOIO TPaHb U HE
VMMEIOIIETO HAMMEHBIIETO JJIEMEHTA.

3. Haiinure BepxHUE M HIDKHUE TPAHU MHOXKECTB

3.1. {0,1 0,011 0,00111, ...} 3.2 {(_1)n n_

4. TlpuBenute nNpuMep MHOKECTBA UMEIOIIET0 BEPXHIOIO I'PaHb U HE

MMEIOLIEr0 HAMMEHBIIETO 3JIEMEHTA

[TpuBenute onpeneneHue GyHKINU.

Cpenu KpuBBIX, IPUBEIEHHBIX HA PUCYHKAX, BBIOEPUTE TE, KOTOPHIE

SBJISTIOTCS TpapukaMu QyHKITHIA.

[IpuBenuTe npumep npenesna mociaea0BaTEIbHOCTH.

8. IlpuBeaute mpuMepsl NOCIEAOBATEIBHOCTEN, UMEIOINX KOHEUHBIN TIPEe,
UMEIONINX OECKOHEUHBIN MPe/IeN, He UMEIOIINX Mpe/ena.

9. IlpuBenure onpeneneHue npeaena GyHKIUU B TOUKE.

10.I1IpuBenuTe npuMepsl GYHKIUI, UMEIOIIUX KOHEYHBIN TPEEI], UMEIOLINX

:neN}

o o1

=~
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14. 2.3, Z n+1 arctgx A= (—oo;+oo). 2.4. ie—nzx2 COS X »

n+x?

= [0,72'].
15.3. Haiinure paanyc HHTEpBAI U 00JIaCTh CXOJIMMOCTH CTENEHHOTO psAJia
e} 2 o0
16. 3.1 1" o, 32, 3 o
nz_:l(l—i_n) X Zl(Zn')X

17.4. ®dynkuuio f pasnoxwure B psag MakiopeHa U HaauTe 001acTh
CXOJUMOCTH 3TOTO psifia

18 41 f()=e. 42 f(x)=-

43. f(x)=In*(1-x).

—X—X?

19.5. Haiigute cymmy psiga

20. 51 A
ZZn—l
n=1

21,

JAuddepenunanbHoe ucuuciaeHre GyHKIHUNA MHOTMX AeHCTBUTEIbHBIX
NnepeMeHHbIX

52. S n(n+1x"-
n=1

. of (0,0,0)
1. Haiionre 5 A byHKIUN

i 1_/2 2, .2
F(X,y,7) = Z-SIn—-[X"+Yy"+2°%, z#0,
0, z=0

. of of of x-In yz
2. Hanionre X oy o=
o3 f
OXoyoz

4. Haiimure df (%,1,()) " dzf(%,l,O) st QYHKIUH

mis ¢yakua - (X, Y,2) =X

3. Haiigure s Gyakoun - f(Xx,y,z) =€ -cosx

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

5. HalimuTe kacarenbHyO TUIOCKOCTh K GpyHKIMU T (X, y) =1+ X% — y2,
napaieNibHyto miockoctd  P(X,y) =1—X+Yy
6. HalimuTe TOUKH JIOKaJIbHOTO 3KCTpeMyMa PyHKIIUU

) 24/Xx% +y?
61 T(xy2)=xy"A-x-y-2). 62 f(xy)=T 77
7. HalimuTe TOYKH YCIOBHOTO dKCTpeMyMa GYHKIIMHU ¢, TPH 3aTaHHBIX
OTPAaHUYECHHUSIX.
7.1. T(x,y,2)= xy2, X+Yy=1z,

7.2. f(X,y,2)=xy+z, X2 +y2 =2, X+y+z=3
22,
J/{BOMHbIE M TPOMHBIE HHTErPAJIbl, UX PHJI0KEHUSA
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2ng T 1 3
191 [ rdx 19.2. [ x2 cos xdx 193, [x2e dx
1 0 0

20.ITpuBenuTe onpeaeneHus YNCIOBOTO Psiia, CXOAAIIETOCS YUCIOBOTO Psjia.
[TpuBenuTe mpUMeEphl CXOASAIIUXCS U PACXOASIINUXCS PSAIOB.

21.CpopmynupyiiTe HEOOXOAUMBIIN MPU3HAK CXOJUMOCTH YHCIOBOTO psija.
SBnsiercst 1M HEOOXOAUMOE YCIOBHUE CXOAMMOCTH IOCTATOYHBIM.
[IpuBenuTe NpUMEPBL.

22.CpopmynupyiiTe 10CTaTOUHbIE MPU3HAKUA CXOJUMOCTH MOJIOKUTEIBHBIX
PSI0B. SIBISAIOTCS JIM IOCTATOYHBIE YCIOBUS CXOJUMOCTH HEOOXOAUMBIMHU.

23.CopmynupyiiTe onpeneraeHust abCOMOTHO CXOISAIETOCs YUCIOBOTO psia,
YCIOBHO CXOJISILIIETOCs YUCIOBOTO psja. [IpuBenure npumepsl.

24.ChopmynupyiiTe 10CTaTOUHbIE PU3HAKU CXOUMOCTHU PSIIOB C
IPOM3BOJIbHBIMU uiieHamMu. [IpuBeanTe mpuMepsl, MOKa3bIBAIOLINE, YTO BCE
YCIIOBUS TEOPEM SIBIISIFOTCSI CYIIECTBEHHBIMH.

25.ChopmynupyiiTe mpu3Haku aOCOTIOTHON CXOAUMOCTH.

26.ChopmynupyiiTe onpeesaeHrue 3HaKOUepeayIomerocst CXo/sIerocs
YHICIIOBOTO psiia, MPU3HAKU cXxoauMocTu. [IpuBenuTe nmpumepsl,
MOKA3bIBAIOIIHNE, YTO BCE YCIOBHSI TEOPEM SIBIISIOTCS CYIIECTBEHHBIMHU.

27.ChopmynupyiiTe onpeaeiacHne GyHKITMOHATBHON MTOCIEI0BATCILHOCTH,
OTIpEAENCHNS MTOTOUYETHON CXOAUMOCTH, OOJACTH CXOIMMOCTH, TIPEIETbHOMN
(GyHKUIHU.

28.ChopmynupyiiTe onpeieIeHue paBHOMEPHOH CXOIMMOCTH
(yHKUIHMOHAJIBLHOM MOCIE10BATEILHOCTH.

29.ChopmynupyiTe J0CTaTOYHBIC YCIOBUS HETIPEPHIBHOCTHU MPEACTbHOMN
GyHKIUY. SBISIOTCS U 1OCTAaTOYHbIE YCIOBHSI HEOOX0IUMBIMU? MOXeET 1
NOCJIEI0BATEIbHOCTh HEMPEPBIBHBIX (DYHKIUI CXOAUTHCS PABHOMEPHO K
Pa3phIBHOM (PYHKITUH.

30.ChopmynupyiiTe 10CTaTOYHBIC YCIOBUS TUDPEpEeHIIMPYEMOCTH
npenenbHON QyHKIUU. SBISIOTCS JIM JOCTATOYHBIE YCIOBHS
HEO0OXOIUMBIMU?

31.Chopmynupyiite onpeneneHre PyHKIIMOHATBLHOTO psiJia, ONIPEACICHUS
MOTOYEYHOM CXOJUMOCTH, 00JIACTH CXOAUMOCTH, CyMMBI Psifia.

32.Copmynupyiite onpeeneHie paBHOMEPHOU CXOAUMOCTH
(byHKUIHMOHATIBHOM psija.

33.ChopmynupyiiTe JOCTaTOUHbIE YCIOBUS HEIPEPHIBHOCTUA CYMMBI PS/IA.
SIBASIFOTCS M AOCTATOYHBIC YCIOBUS HEOOXOANMMBIMU?

34.ChopmynupyiTe 10CTaTOUHbBIE YCIOBUSA TUDPEepEeHIIUPYEMOCTH CYMMBI
psiaa. SABISAIOTCS M TOCTATOYHBIE YCIOBUS HEOOXOIUMBIMU?

35.ChopmynupyiiTe onpeereHrue CTEIIEHHOTO P/, OMUIIUTE CTPYKTYPY
001acTH CXOAMMOCTH, XapaKTep CXOAUMOCTH.

36.I1puBeaute ciocoObl OTHICKAHUS PaANyca CXOAUMOCTH CTEIIEHHOTO psija.

37.Cpopmynupyiite onpeneienus psaos Teinopa, MakiopeHa.

38.CopmynupyiiTe 10CTaTOYHBIE YCIOBUS Pa3I0KeHUs (DYHKIIUU B AT
Teunopa.
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39.IlomyunTe pa3noXeHUs B CTENEHHON PsIi OCHOBHBIX 3JIEMEHTapHBIX
GyHKUIUNA, yKaXUTE 00JACTH CXOAUMOCTH MOTYYEHHBIX PSIOB.

3az{alm HA NPAKTHYICCKHUX 3aAHATHUAX

JAudpepeHunpoBaHNe OTHOMEPHBIX (PYHKIHI. IKCTPEMYM OJJHOMEPHOI1
GyHkumMu

1. Onpenenute, Oyner mu pyukuus f(X) = \/M -Sin \/M muddepeHupyema
BTOuke X = O.

. .2 2 x-e&
2. Haiigute npoussoanytro gpynkmuu  f(X) =sin®2| x° + arctgl
X
o f (X) — _2X
3. Haiiaute xacarenbHbie PYyHKIIUH Lix2 > B HCIOJBMKHBIX TOYKaX

ATOU (PYHKITUU.
4. Onpenenure, ckonbko pas Gynkmmsa () = (x—|x|)- X2
mupdepenuupyema B Touke X = O.
5. lyetp  f (X) = x-sinzx. [okaxwure, uto s irodoro uncia M
HalimeTcs Touka Xg > M, Ttakas, uto f'(Xy)=0.
6. Haitnute npenenbl
6.1 lim sin(ex‘l—sin§x+§cosgx). 6.2, ; | X+Sin2X2
ail] x>0 IN(L+3)-x
7. HaliguTte mpoMexyTKH MOHOTOHHOCTH U TOYKH IKCTpeMyMa (PYHKITUU
f(x) =|x—1)e A,
8. Haiigute HanmeHblee 1 HauOoJIbIlIee 3HaUeHHE (PYHKIIUN
f(x)= X2 —6x%+9x—1 mHa otpeske [2;4].
9. Haiinute paBHOOEAPEHHBIN TPEYTOJLHUK HAMOOIBIIIEH IJIOIATH,

BIIMCAHHBIN B OKPYKHOCTB 3a/1aHHOI'O paauyca

2(x-1)

10. JToxaxwurte HeEpaBeHCTBO N X > —a1 . X >1. Ilpusenure

In x—x+1

reOMCTPHUICCKYIO NIIIIFOCTPAILHUIO.

11. HaiinuTe mpOMEKYTKH BBIITYKJIOCTH U BOTHYTOCTH, @ TaK)Xe TOUKU

2X
1+x%

neperuba pyukiun f(X) =

12. Haiigure Bropyro npousBoanyto ¢pyHkmmn | (X) = X3 +arctg x.

Heonpenenennbiii uaTerpaa. QOnpeaeseHHbIN HHTErPaJl

1. 1. Haitgute uHTErpabl.

2
1.2, j(x —2x:2)|n(x+1)+2xdx.
X*—2X+2

3 2
J- 2X°-2x" +4x 1.4. Ix-sinSxdx.
(x+1)(x=1)(x? +1)

1.1 J.(x—l)(2x+3)12dx.
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\/m 2x+1
2. 15 [Y2EX g4 16 [=d 17

X+32+x
sin® x
dx.
'[cos"'x
] .
3. 1.7. Ix/ﬂdx. 1.8. IM—_CC)ZS)(dx.
% 2 5 SiN X+C0s” X
p 3 : 05 4x%—4x+1
10 a1 1 X2 —4x+
4. 1.9. ‘([(X +elo_s|ngx—m)dx_ 1.10. I(ZX 1)-e dx.
e
1.11. IIan-dx. 1.12. J.x3 1—x2dx.
1 ]

Heco0cTBennbiii maTerpaJ. llpuinoxkenuss nHTerpaga
1. Haiigute ruomanb GUrypsl OrpaHUYCHHON TUHUSAMUA Yy =sSin2X U
_4
y=-X.
. . 2 4.3 :
2. Haipute iuHy KpuBOM X =2t°, y= §t , te[0;2].

5. 3. HccnenyiiTe Ha CXOUMOCTh HECOOCTBEHHBIN MHTETpa

+00 2 +00 16/ .3
X +1 COS X N X _|_x
6. 31. |In dx. 3.2 dx,  3.3.
'1[ x? ‘1[ Jx '[
YucsaoBblie psiabl
7. 1. UccnemyiiTe Ha CXOAUMOCTD DS
Z n+l & h+l n’ +1 >
8. 1.1. . 1.2 1.3. . 1.4.
e Dy Ss
0 2 n o (_1\"
9. 15. Zln(l+ n —1} 16. 3 2 ()" () g7 5 ED s P

n=1 n*+1 n=1 (2n)! i1 Nn o 2n

(I)YHKHI/IOHa.]'ILHbIe H CTCIICHHBIC PAIAbI

10.1. Hccnenyiite pyHKIMOHAIBHYIO MOCIIEIOBATEIIBHOCTD { fn} Ha

CXOANMOCTh U paBHOMCPHYIO CXOJIUMOCTDb HA MHOKCCTBC A
11 11 f(x)=-2—, A=[01]- 12 f,(x)= ""“tgnx A=(0;+).

1+n+x

12.2. WccnenyiiTe Ha paBHOMEPHYIO CXOJIUMOCTh (byHKuHOHaJILHHﬁ psia HA
MHOKecTBE A

o0
X o0
2.1. ;11*”4)‘2’ A=(0j+0). 2.2 zl(_ln %
= n=

A=(O;+oo).
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23.1. HaiiguTe nBoiHON nHTErpas no oosactu G, orpaHUYEHHOM
yKa3aHHBIMU
JUHUSIMU

24. 1.1, Hcos(x—y)dxdy, X=Y, Xx=0,y=rx.
G
25.1.2. nydxdy, x=Y, x=1 y=0.
G
1.3 ”ezx‘ydxdy, 2Xx=Y, 2X=y+1, y=0,y=1.
G

1.4. ”ﬂdxdy, x2=vy, 2x=y, x=1, x=2.
3 X

26.2. Haiinure TpoliHOM uHTErpai no obnactu G, orpaHUYEHHON yKa3aHHBIMU

HOBerHOCTﬂMI/I
2.1. mxdxdydz, x=0,y=0, z=1L x+y+z=2.
o
2.2. .:':;/Zﬁdxdydz, x=21,y=0, 2=0,x*+y? =1, z=x"+y*.
G
2.3. [[[(x? + y®)dxdydz, x=0, z=0,z=1, x* +y® =1, (x>0).
G

3. Haiigute miomans GUrypsl, OrpaHU4€HHON TUHUSIMU
3.1 4y=x2 —-4x, x=y+3.
32. x=2y, y=3x, 3x=2-y, x=4-2y.
4. Haiigute 00beM Tena OrpaHMYEHHOTO TOBEPXHOCTAMU

4.1. xz+y2 = 2X, z=x? +y2, z=0.

KpusoJinHeiiHbIe MHTETPAJIbI

1. HaitguTe KpUBOJIMHEWHBIE HHTETPAITBI
1.1. [(2x+y)ds, | = ABOA, A=(L0), B=(0,2), O=(0,0).
[
1.2. \/yds, |: x=a(t-sint), y=a(l-cost), 0<t<2r.
I
1.3. 'ydx—xdy, l: y=x3, 0<x<2.
I
1.4. . (X - y)dx - (X + y)dy, | — IpOM3BOILHBIN MYTh, COSTUHSIONINN TOUKH
I
A=(2,-1), B=(10).
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2. Wcnonw3ys popmyny ['puna, HailnuTe uHTErpa

_[ e*(L—cosy)dx—e*(y—siny)dy, G={(x,y) : x€[0, ], 0< y<sinx}.

oG

2. Oyenounvle mamepuaisl 0151 NPOGEOCHUS NPOMENHCYMOYHOU ammecmayuu

IInanupyemslit
00pa3oBaTeNbHbIN pe3ybTaT

TumoBkle KOHTPOJIbHBIC

KpI/ITepI/II/I OLICHUBAaHHUA U 1IKaJla

pa3pabarbIBaTh,
00OCHOBBIBATh U
pea30BBIBATH TPOIETYPHI
peleHus 3a1a4
npodeccnoHaTEHOM
TSI TEeITbHOCTH
37.
38. OIIK-3.10
Ilpumensem
OCHOBHbLE MEMOObl
oughghepenyuanvrozo
U UHMESPANLHO20
ucuucnenus pynkyui
OOHOU U HECKOILKUX
oelicmeumenbHbix
nepemMeHHbIX

MIO3BOJISIOIINE PELIUTh
3aJjauy MOMUCKa
IKCTpeMyMa (PYHKIIUHU Ha
OTpe3Ke.

2. Boibepute oqny U3
MOICTAHOBOK JHJepa,
ITO3BOJISIOILYIO0 HAUTH
HEOIlpeIesICHHbII
UHTerpa

dx
J‘(l+xh/x2+x+1'

Haiinure nanabiii
HEOIpEIEICHHBIN
MHTETpall.

3. [lpoBenuTe ananus
CBOMCTB (YHKIIMH U
IIOCTPOMTE ICKU3 €€
rpaduka no
XapaKTepHbIM TOUYKaM
(HyJsIM, SKCTpEMyMaw,
TOYKaM reperuoa)

3aJJaHuS OLICHUBaHUS
(KoMIIeTeHIMS, UHIUKATOD)

OIIK-3 CnocobeH Ha 1. Vkaxute e [lonno u npasuibHo Oamsl

OCHOBAHUU COBOKYITHOCTH TEOPETUYECKHE omeemvl Ha 6ce NOCMABIeHHble

MaTeMaTHYeCKUX METO/I0B pe3yibTaThl, 80NPOCHI, NPUBEOEHDL

Heobxo0uMmbvle npumepbl,
cmyoeHm noxkazvléaem
NOHUMAHUE U3NA2AEMO20

mamepuana
—30-40 6annoe

e [lonno u npasunvHo damsl

omeembvl Ha 6ce NOCMABICHHbLE
80NPOCHI, NPUBEOEHDL
npumepbsl, 0OHAKO UMEIOMCSL
HEeMmoO4YHOCMU, 8 YeloM
cmyoenm noKasvieaem
NOHUMAHUE U3YUEHHO20

mMamepuana
—20-29 6anna

e Omeem O0aH 6 OCHOEHOM

NPAasuIbHoO, HO HEOOCMAMOYHO
ap2ymeHmupo8ansl 6b1600bl,
npugeoenvl He 6ce

HeobXo0uMble npumepbl
—10 - 19 6annos

L4 ﬂaHbl HeBEPHblE OMeenibl HA

nOCMAaeieHHble BONPOCHL
—0-9 6amnos

OIIK-3 CnocobeH Ha
OCHOBAHHUHU COBOKYITHOCTH
MaTeMaTHYECKHX METOOB
pa3pabaThIBaTh,
000CHOBBIBAThH U
pean30BbIBATH IIPOLIEAYPHI
peleHus 3a1a4
npodecCuoHATBHON
JEATETLHOCTH

OIIK-3.11 Pewaem 3a0ayu
meopuu GyHKyull
KOMNJIEKCHO20 NePEeMEHHO20

4. Ilycts

f (X) = x-sinzX.
Jlokaxxute, 4TO ISt
moboro uncia M
HaWgeTcd TOUKa

Xg > M, Ttaxkas, uto
f'(Xy) =0. Ipuseaure
TEOMETPHUCCKYIO
WHTEPIIPETAIMIO 33/1a4H.
5. Haliogute miomans
obmactu D,
OTpaHUYECHHOMN
YKa3aHHBIMH JTHHUSIMH,
a) ICUCTBYsI MO

e [lonno u npasuibHo O0amvl

omeemvl Ha 6Cce NOCMABIEHHbIE
80NPOCHL, NPUBEOEHbI
Heobxo00uMbvle npumMepbl,
cmyoeHm noxkazvleaem
NOHUMAHUE U3NA2AEMO20
mamepuana

— 30— 40 6annos

e [lonno u npasuibHo 0amvl

omeemuvl Ha 6ce NOCMAGIeHHble
80NPOCHI, NPUBEOEHDL
npumepdvl, 0OHAKO UMEIOMCS
Hemo4YHOCU, 8 Yel0M
cmyoeHm noxkazvléaem
NOHUMAHUE U3YYEHHO20
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omnpeneneHus, u 0) mamepuana

npuMeHsis Gopmyny —20—- 29 6anna

['puna e Omeem Oan 8 OCHOBHOM
D:y=x-1y=-x+ NPABUNBLHO, HO HEOOCTAMOYHO
1. apaymenmuposanvl 66160061,

npusedeHvl He 6ce
Heobxo00umvle npumepbl
—10- 719 6annos

e /lanbl HesepHble OmEembl Ha
nocmasiienHvle 60NpoCyl
—0 -9 6annos

V. YueOHo-MeTOAU4YeCKOe U HH(PopMAIMOHHOE 0O0ecnieyeHUe JUCITUTIMHBI
1) PexomeHIyemast TuTepaTypa
a) OcHOBHas JIuTEepaTypa
1. ®uxrenronbu, . M. Kypc nuddepeHnmaibHOro M HHTErPaTBLHOTO
UCYHCIICHUS : Y4eOHUK JUIsl BY30B : B 3 Tomax / ['. M. ®duxTtenromnbi. — 15-¢
u3 ., crep. — Cankr-IletepOypr : Jlans, [6. 1.]. — Tom 1 — 2021. — 608 c.
— ISBN 978-5-8114-7061-7. — Tekct : »nexTpoHHbld // JlaHb
AIEKTPOHHO-OMOIMOTEeUHAS cucTema. — URL.:
https://e.lanbook.com/book/154399
2. @Ouxtenronbu, [. M. Kypc muddepeHunaabHOr0O W HMHTErpajbHOTO
vcuucienus : yuyeOHuk : B 3 tomax / I'. M. ®@uxtenroneu. — 14-e uzg.,
crep. — Cankt-IlerepOypr : Jlanp, [0. r.]. — Tom 2 — 2020. — 800 c. —
ISBN 978-5-8114-4866-1. — Tekct : anekTpoHHbIHN // JIaHb : 3JIEKTPOHHO-
ounbnmmoreunas cucrema. — URL: https://e.lanbook.com/book/126708
3. @uxrtenronbl, [. M. Kypc nuddepeHIHaTbHOTO0 W WHTETPAIBHOTO
UCYHCIICHUS : Y4eOHUK IS By30B : B 3 Tomax / I'. M. ®duxrtenromnpir. — 11-¢
u3n., crep. — Cankrt-IlerepOypr : Jlanb, 2020 — Tom 3 — 2020. — 656 c.
— ISBN 978-5-8114-6652-8. — Tekcr : onektpoHHbId // Jlanb
AIICKTPOHHO-OMOIMOTeUHAS cucTema. — URL:
https://e.lanbook.com/book/149365

0) TONOJTHUTEIbHAS TUTEepaTypa
1. Pomenko, O. E. Maremaruueckuii anHanus. Juddepennuansuoe u
WHTETPAIbHOE  HMCYUCICHHWE  (QYHKIMM  HECKOJBKUX  TMEPEMEHHBIX.
Huddepenunansubie ypaBHeHUs : yueOHO-MeToauueckoe nocooue / O. E.

Pomenko, E. A. JlebeneBa. — HoBocubupck : HoBocubupckuii
roCyapCTBEHHBIA TeXHUYECKU yHUBepcuTeT, 2019. — 76 ¢. — ISBN 978-
5-7782-3944-9. — TekcT : DJIEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAS
cucremMa IPR BOOKS : [caiT]. — URL:

https://www.iprbookshop.ru/98715.html

2. XKyxkosa, I'. C. Maremarnueckuii anaim3 B mpuMepax u 3amadax. Yacts 1 :
yaeonoe mocoowme / I'. C. KykoBa, M. ®@. Pymaiino. — Mocksa : UHDOPA-
M, 2020. — 260 c. — (Bricmiee obpazoBanue: bakamaspuar). - ISBN 978-5-
16-015963-8. - Texct : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1072156
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https://znanium.com/catalog/product/1072156

3. KyryzoB, A. C. Maremarnueckuii aHamu3: auddepeHnraaTpHoe u
HWHTETpajbHOE HCUuciaeHue (yHKIHMH oaHOM mepemenHou : [16+] / A. C.
Kyty3oB. — 2-¢ u3z. crep. — Mocksa ; bepnun : Jlupekr-Menua, 2017. — 127
C. — Pexum JOCTyma: 1o IMOIIIUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=462166

4. Hlepmues, B. I'. Marematudeckuii aHain3: COOPHHK 3a/1a4 C PEIICHUSMH :
yue6. mocodue / B.I'. lllepmineB. — Mocksa : UTHOPA-M, 2018. — 164 c.
— (Bricmmee obOpazoBanme: bakamaBpuar). ISBN 978-5-16-005487-2. -
Texcr : anextponnsit. - URL: https://znanium.com/catalog/product/958345

2) [IporpamMmmMHoOe obOecrieueHe
a) JIureH3noHHoe nporpaMmmMHoe obecriedeHue
MS Office 365 pro plus;
MS Windows 10 Enterprise;
MATLAB R2012b  IlakeT nmpHKJIaaHBIX MPOrpaMM JJIs PEIICHHS 3a/1a4
TEXHUYECKUX BBIUMCIICHUM;
Mathcad 15 M010  Cuctema KOMIBIOTEpHOW ajreOpsl M3 Kiacca
CUCTEM aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS, OPUEHTUPOBAHHAS Ha
MOJATOTOBKY  HMHTEPAKTUBHBIX  JIOKYMEHTOB C  BBIYUCICHHSIMU U
BU3YaJIbHBIM COMPOBOKICHUEM.
0) CBOOOAHO pacmpocTpaHsieMOe MPOrpaMMHOE 00ecTieUeHUE
Google Chrome;
MiKTeX 2.9 Orkpsiteiii quctpudytuB TeX mis riatdopmsr Windows,
3) CoBpemeHHBIC TIpo()eCCHOHANIbHBIC 0a3bl  JaHHBIX M MH(POPMAIMOHHBIC
CIIPABOYHBIE CHCTEMBI
1. www.math.ru — caiitr nmocesmén MaremMaTnke W MaTeMaTHKaM. OTOT
CalT HJis UIKOJIBHUKOB, CTYICHTOB, YUHUTENIEH W JUIsl BCEX, KTO HMHTEPECyeTCs
MAaTEMATUKOU
2. http://www.edu.ru/ — ®enepanbhblii moptan «Poccuiickoe 00pa3oBaHHEe»
4) Ilepeuenb pecypcoB HHMDOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHONH —CETH
«HTEepHET», HEOOXOUMBIX ISl OCBOCHHUS TUCIIUATLITUHBI
1. www.exponenta.ru — oOGpa3oBaTeIbHBIM MATEMATHUYECKUI CAlT
2.  Www.matematicus.ru — y4eOHBIN MaTepuan 10 Pa3IuYHBIM
MaTEeMaTHYECKUM KypcaMm

VI. Meroauyeckue Marepuajbl s 00y4YawIIMXCA MO OCBOEHHIO
JTUCIHHUILIHHBI

Bonpocul k sx3ameny

1 cemecTp
1. MuoxectBa. [lTonmHoxkecTBa. [Ipumepsl. TeopeTUko-MHOKECTBEHHbIE
oTepanuy ¢ MHOXKECTBaMU: 00beIMHEHNE, TIEPECEUCHNE, PA3HOCTh MHOXKECTB.

2. Ilpunnun marematnyeckoi nHAyKIuU. HepaBeHcTBO bepHymm.

3. bunom HeroroHa.
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4. TloHatue necATUYHOU MPoOU U ACUCTBUTENBHOTO uncia. Koneunsie
necaTudHble 1poou. OTHOIIICHHE MOPsJIKa HA MHOXKECTBE JICHCTBUTEIbHBIX
yucei. CBOMCTBA OTHOIICHUS MOPSIIKA.

5. OrpanudeHHble MHOXKeCTBa. BepxHue u Huxuue rpanu. [Ipumepst. CBolicTBa.
Teopembl 0 CylIECTBOBAHUH BEPXHEN U HUKHEHW TPaHU.

6. Ilpu3Haku BepxHel U HUXKHEH rpaHHu.
7. PanuoHanpHbIe M UPPAIIMOHATIBHBIE YHCTIA.
8. Ipunuun Kanropa. [lpunuun bopens — JleGera.

9. Ilonstue otHomeHust U GpyHkuuu. [Ipumepsl. 3HaueHne PyHKIIMU B TOUKE.
OO6uacthb omnpenesieHrs 1 MHOKECTBO 3HaUeHUH GyHKIuuU. ['padux hyHKIUM.
Paznuunbie ciocoObl 3a1anust PyHKITUH.

10. O6pa3 u npoodpa3 MHOKECTBA Mpu oToOpakeHuu. [Ipumepsl. CBoMCTBA.
11. InbeKTUBHBIE, CIOPHEKTUBHBIC U OMEKTUBHBIE 0TOOpaXkeHus. [Ipumepsi.
12. Komnozunus pyukmuii. [lpumepsi.

13. TlonsiTre obpatHoit pyHkuuu. [Ipumepsr.

14. YcnoBus cyliecTBOBaHUS 00paTHON (QYyHKIIUH.

15. Yucnossle pyHkuuu. OrpanndeHHble QyHKIUA. MOHOTOHHBIE (PYHKIUU.
UetHble 1 HeYeTHBIE pyHKIMU. [lepuonnueckue Gyukuuu. [Ipumepsr.
CaoiicTBa.

16. DnemenTapubie pynkun. Knaccudukaius aneMeHTapHbIX QYHKINHA.
17. ®yukimuy, 3aJaHHbIE TApaMETPUYECKH, U (PYHKIMU, 3aJaHHbIE HESIBHO.
18.ITonsarue nocnenoBarenbHocTH. [loamocaenoBaTeabHOCTh. [IpuMephI.
19. TlonsaTHe npenena YUCIOBOM Mociie1oBaTeIbHOCTH. [IpuMepsl.

20. OcHOBHBIE CBOMCTBA YUCJIOBBIX ITOCJIEI0OBATEIHLHOCTEN. ETMHCTBEHHOCTD
npenena. OrpaHM4eHHOCTh CXOISIIEHCS mocaeA0BaTeIbHOCTU. CXOAMMOCTD
HOAMNOCIIENOBATEIHLHOCTH.

21. IIpenen 9uCIOBOM MOCIICIOBATEIIBHOCTH M apU(PMETHUCCKUES OTICPAITUH.
Heonpenenennoctu.

22. [lpenenbHbIN IEpEX0 B HEPABEHCTBAX.

23. Teopema o npejese NpoMeXyTOYHON MOCIEI0BATEILHOCTH.

24. CXoIUuMOCTh MOHOTOHHOU OTPaHUYEHHOM MOCJIeI0BATEILHOCTH.
25. Yucno e xak mpejen.

26. CyiiecTBOBaHHE MOHOTOHHOM IOIIOCIIE0BATEILHOCTH Y MPOU3BOIBHOM
nociienoBarenbHOCTU. [IpuHun boneano — Beneprpacca.

27. Kputepuit Ko cxoaMMOCTH YMCIOBOM MOCIEI0BATEILHOCTH.
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28.

beckoneuno manbie mocienoBareabHoCcTH. [Ipeaen npousBeneHns 6€CKOHEYHO
MaJoi U OTPaHUYEHHOM MOCIEeI0BATEILHOCTH.

29.TlonsTue npeaenbHOM Touku MHOXKecTBa. [Ipumepsl. XapakTepuzamus

30.
31.

32.
33.

34,

35.
36.

37.

38.

39.

40.

41.

42.

43.

44,
45.

46.

Hp@I[GJILHOﬁ TOYKH MHOXXCCTBA B TCPMHHAX HOCHGHOB&T@HBHOCTeﬁ OJICMCHTOB
MHOXXCCTBaA

[lonsiTue npeaciia q)YHKHI/II/I B TOYKE. JKBUBAJICHTHHIC OIIPpCACIICHUA.

OpnoctropoHHue npeaensl. Teopema o cylecTBOBaHUM Tpejiea (yHKIUU B
TepMHUHAX OJJHOCTOPOHHHUX.

OKBHUBAJICHTHOCTb Oonpeenenuit npeaena pynkiuu no Komm u no I'eiine.

OcHOBHBIE CBOICTBa Mpeaena PyHKIUU B ToUuKe. EMMHCTBEHHOCTD MpeAea.
JlokanbHasi OrpaHUYEHHOCTh (DYHKIIMH, UIMEIOIIE KOHEUYHBIN IIPeiel B TOUKE.

[Ipenen byHkMM B TOUKe U apudmeTndeckue onepannu. HeonpeneneHHocTu
IIPY BBIYMCIIEHNH NIpeaenoB. IIpeaensHplil nepexo B HEpaBeHCTBAX. Teopema
0 Ipeese NPOMEKYTOUYHON (QYHKIUU.

Teopema o npenesne cnoXHOU QYHKIIUH.

Ilepebiii sameqatenbHbli npenen  lim 502

x—0
o o R 1 X R 1 X
Bropoii 3amedaTenbHbIi npeaen lim (1 + —) , lim (1 + —) ,
X —>+00 X X—>—00 X
1
lim @+ x)*.
x—0
. X _ . X - In(1+x .
Sranonssie npegenst:  lim &=L, im &=L,  |lim N4 iy lega @ex)
x—0 X x—0 X Xx—0 x—0
DTaJOHHBIE PENEIIBL:  |im ﬁ =0, lim “'g_ax =0, lim x*-log, x=0-
X—>+oo & X—>+o00 X X—>0+
beckonedno manbie 1 6ECKOHEYHO OOJbINe QYyHKIIMUA. DKBUBAJICHTHbIE

¢bysakuuu. O — cumBonuka. [Ipumepst. ColicTBa.

[TonsiTue HEMpepbIBHON (QYHKIMU B TOUKE. DKBUBAJICHTHBIE ONPEICIICHNUS.
[Tpumepsl.

OnHOCTOPOHHSIS HEMPEPBIBHOCTL. [ IpuMepsl. Y ciioBUe HENPEPHIBHOCTH B
TepMUHAX OAHOCTOpOHHEN. Kinaccuukanus Touek pa3pbiBa QyHKIIHH.

HenpepbIBHOCTh (DYHKIMH B TOUKE U apUPMETUUECKHUE OTIEPALIIH.
HenpeppIBHOCTH KOMIO3UIIMK HEMPEPHIBHBIX (PYHKIIUHA.

Teopema BeitepimTpacca 06 orpaHU4€HHOCTH HEMPEPHIBHON (YHKIIUU.

Teopembl 00 oOpareHNy HEMPEPHIBHOW (PYHKITUU B HYJIb U O IIPOMEKYTOTHBIX
3HAYCHUSX HEMPEPHIBHON (HYHKITUH.

Teopema o HeMpepBHIBHOCTH 00paTHON (PyHKLIUU.

47 Ilonstue nuddepeHnupyemMont GyHKIIUN U IPOU3BOIHON (PYHKIIUU B TOUKE.

[Tpumepsi. [Ipon3BoaHbIE Oa3UCHBIX dIEMEHTAPHBIX QYHKIIUI

_925_



48. OpHocToponnue nmpousBoaubie. [Ipumepsl. YcnoBus auddepeHnnpyeMocTu B
TEPMHUHAX OJHOCTOPOHHUX MTPOU3BOIHBIX.

49. Vcnosue nuddepeHnupyeMocTd GyHKIIMU B TOYKE B TEPMHUHAX MPUPALIECHHUS.
Huddepentuar.

50. JuddepenunpyeMocTbs KoMIo3unuu AuddepeHIMpyeMbIX QYHKITUH.

51. uddepenunpyeMocTs 1 apudmeTnyeckue onepamnuu. [IponsBogHbie

52. MuddepenunpyeMocts 06paTHOM GyHKIMH. [Ipon3BogHEIE 00paTHBIY
TPUTOHOMETPHUCCKUX (PYHKITHI

53. 'eomeTpudecKuii CMBICI TPOU3BOTHOM.

54. OnHOCTOpPOHHUE TIONyKacaTenbHbIe. Y cloBUEe TUPPEpEeHIIPYEMOCTH B
TEPMHHAX OJJHOCTOPOHHHX MOJyKacaTelbHBIX. | eoMeTpuueckast
MHTEPIIPETAIIHS.

55. [lonsTue 3xkcrpemyma Qpynkuuu. Teopema Pepma.

56. Teopema Pomts.

57. Teopewmsl Jlarpanka u Kot 0 KOHEUHBIX MPUPAIICHUSIX.

58. HeoOxoaumble U 1OCTATOUYHBIE YCIOBUS SKCTPEMYMA.

59. IpaBuna Jlonurans.

60. [Ipou3BoaHBIEC BHICIINX MOPSIIKOB.

61. ®opmymna Teiinopa ¢ OCTATOYHBIM YJICHOM B 001 opMme.

62. ®opmymna Teiinopa ¢ octatouHbIM uieHOM B popme Jlarpanxka u Komu.

63. ®opmymna Teinopa st PyHKIMIA

f(x)=e", f(x)=sinx, f(X)=coSXx cocraTo4HbIM 4IeHOM B hopme
Jlarpanxka. CxoAMMOCTh OCTATOYHOTO YJIEHA.

64. ®opmymna Teiinopa mna pysxmmii T (X) =In(l+x), f(X)=A+x)* ¢
OCTaTOYHBIM WieHOM B (popme Komm. CxoauMocTh OCTaTOUYHOTO YWIEHA.

65. JlokanpHas dpopmyna Teitmopa. JlokanpHas dhopmyna Teitmopa mas 6a3uCHBIX
AJIIEMEHTApHBIX (PYHKIUH.

66. JlocTaTouHbIe YCIOBHS SKCTPEMYMa B TEPMHHAX BBICIITUX MTPOU3BOIHBIX.

67. IloHaTus BBIMYKIION 1 BOrHYTOM (DyHKIIMHU. [ 'eomMeTpudeckass HHTepIpeTaIusl.
HenpeprIBHOCTS 1 OHOCTOPOHHSIS U PepeHIpPYyEMOCTb BBITYKIION U
BOTHYTOU (DYHKIIUU.

68. YcoBHS BRIMYKIOCTH U BOTHYTOCTH (DYHKITUU B TEPMHUHAX MEPBOIl 1 BTOPOI
MTPOU3BOJHOM.

69. YcnoBus BBITYKIOCTH U BOTHYTOCTH (DYHKIIMM B TEPMHHAX MOJTYKAacaTEeIbHBIX
u KacaTtenbHbIX. Touku neperunda. Heo6xoaumble 1 1OCTaTOUHbIE YCIOBHUS.

2 cemecTp
1. Tlonstue unrerpana Pumana. [IpuMepsl HHTETpUpyEeMO M1 HEUHTETPUPYEMOM
no Pumany @yHkuu.
2. Kpurepuit ”HTErpUpyEMOCTH B TEpMUHAX YacTHBIX cymM. Kputepuii Jlebera
UHTETPUPYEMOCTU (PYHKIIUHU.
3. HHTerpupyeMocTh MOHOTOHHOM, KYCOYHO-MOHOTOHHOM, HEMIPEPHIBHON U
KyCOYHO-HEMPEPHIBHON (QYHKIUH.
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12.
13.
14.
15.
16.
17.

18.
19.

20.
21,

22,

23.
24,

25,

26.

217,

HuTerpupyemMocTs KOMIO3UIIMH HETIPEPHIBHOW U MHTETPUPYEMOM (YHKITUH.
HHTerpupyemMocTb MOYJI UHTErpUPYEMON (PYHKIIMU U IPOU3BEICHUS
UHTETPUPYEMBIX (PYHKIIHI.

CBolicTBa JIMHEWHOCTHU U aIIMTUBHOCTY UHTErpana Pumana.

CBOHCTBO MOHOTOHHOCTH MHTeTpana Pumana. OnieHka MOAysIsl MHTErpasa.
He3aBucumocTs HHTErpaja OT 3Ha4eHUH (PyHKIIMU B KOHEUHOM UYHUCIIE TOYEK.
Teopema o CylecTBOBaHUH I1EPBOOOPA3HOM.

[Tonsitue nmepBooOpazHoil. CTpyKTypa MHOXKECTBA MEPBOOOPA3ZHBIX
HENPEPBHIBHON M KYCOUHO-HETPEPHIBHON (PYHKIINH.

. ®opmyna Heiotona — JleitOnua.
11.

[TonsiTue HeonpeneneHHoro uurerpana. Tabnuua narerpanoB. CBOHCTBO
JIMHEWHOCTH HEOIIPEIEICHHOIO HHTETpaa.
HMHTerpupoBaHue 110 4acCTsAM B HEONPEAEICHHOM UHTerpaie. Ilpumepsl.
3ameHa IEpEMEHHON B HEONpeiesIeHHOM uHTerpaie. [Ipumepsl.
HNuTerpupoBanue panoHaIbHbIX QYHKIIHM.
HHuTerpupoBanne uppauroHaIbHbIX (YHKINM.
HNHTerpupoBaHre TPUrOHOMETPUYECKUX (DYHKIIHIA.
HMHTerpupoBaHue 1o 4acTsAM U 3aMEHA IIEPEMEHHOM B ONIPEACICHHOM
uHrerpaie. [Ipumepsr.
[lepBas Teopema 0 cpelHEM 3HAYEHUH IS MHTErpana Pumana u cnencreus us
HEe.
Bropas Teopema o cpeiHEM 3HaYCHUH U1l MHTETpalia UHTerpana Pumana
[TonsTue kpuBOW. BpruucieHue MIMHBI KPUBOM.
Brrumncienue mioniaaM KpUuBOJIUHEHHOM Tparnenuu 1 o0beMa Teja BpalieHusl.
~+00
Hecob6ctBennoro unterpana. OCHOBHbBIE CBOMCTBA. IHTErpasbl: j ipdx,
. X
b
Xip dx -
0
Kpurepuit Ko cxonumocty HeCOOCTBEHHBIX MHTETPAJIOB.
[Tpu3Haku cpaBHEHUS CXOJUMOCTH HECOOCTBEHHBIX MHTErpajioB. [Ipumepsr
+00

AOGCoIOTHAs! CXOJUMOCTh HECOOCTBEHHBIX MHTETpaIoB. HTErpan j %dx :

1
[Tpuznaku Abens u Aupuxie cXoauMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
[Tpumepsl.
Hecob6cTBeHHBIE HHTETPAIIBI C HECKOJILKUMU 0COOeHHOCTSIMU. [IpuMepsl.

3cemecTp
ITpoctpanctBo R". CkansipHoe npoussenenue. Hepasencrso Ko —
bynsikoBckoro. Hopma. CBoiicTBa HOPMBI.
OTKpBITBIE U 3aMKHYThIE MHOKECTBA. BHYTPEHHOCTD 1 3aMbIKaHUE
MHOecTBa. [IpenenpHbie Toukn. CXOAUMOCTD MTOCIIEI0BATEILHOCTH.
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3. IMonsrue pyukuuu f : R™ — R". I'paduk ynkiun f : R? > R. IIpuMepsl.

[Ipoexuus. [Ipencrasnenue pynkauu f : R™ - R" ¢ moMouisio
KOOPJIMHATHBIX (DYHKITHH.
4. Tlpenen u HenpepbIBHOCTD PyHKIMKU f : R™ — R". DKBUBaJICHTHbBIE

onpenenenus. [lpumepsr.

5. CgaoiicTBa HenpepbIBHBIX PyHKINNA. HenmpephIBHOCTH KOMITO3HIINY.

6. HenpepsiBHOCTHh PyHKIIMU f : R™ — R" B ciydae HEMPEPHIBHOCTU

KOOPAMHATHBIX (DYHKITUH.

Teopema Beiepmpacca.

HenpepriBHOCTS MO (PMKCUPOBAHHOM MEPEMEHHOM U TIO TOANIPOCTPAHCTBY.

9. Mousarue muddepenuupyemoit pyukmuu f : R™ - R. ['panuenr.
HMuddepenunan. EnuacTBeHHOCTD rpanuenTa. [Ipumepsl.

10.YcnoBue nuddepenimpyemMocty B TepMUHaAX npupaiieHuii. HempepsiBHOCTH
mupdepeHurpyemMoit pyHKIUU.

11.YactHble npousBoHble GyHKIUU. [IpaBuiio Berancienus. [Ipumepst.

12.Teopema o cTpykType rpanuenta. [Ipumep pyHKIIMN, IMEIOIIEH B TOUKE BCE
YaCTHbIE MPOU3BOJIHBIE, HO HE AU(PHEpPEHIUPYEMOI B 3TOI TOUKE.

13.Teopema o nuddeperipyeMocTy GyHKIIMU B CTydae HEMPEPHIBHOCTU
YACTHBIX MTPOU3BOIHBIX.

14. lnddbepennmpoBaHmne CIOKHOU QYHKITIH.

15.I'eomeTpuueckas UHTEpIpeTanus rpaauenrta. KacarenbHas MI0CKOCTh U
HOpMaJib.

16.ITpousBoaHAs IO HATIPABJICHUIO.

17.YactHble Ipou3BOIHbIE U TU(]PepeHIralIbl BBICIINX TOPAAKOB. [Ipumepsi.
dopmMarbHas 3anuch TudPepeHranoB BEICIINX MOPSIIKOB.

18.Dopmymna Teiinopa.

19.JIokanbubiit s5kcTpeMyM QyHkiuu  f : R™ - R. Ilpumepst. Heooxoanmbie
YCIIOBUS DKCTpEMyMa.

20.JocTatounbie ycinoBHs SKcTpemyMa it pyHkimu  f : R™ >R u
f: R >R.

21.Tlousarue nuddepenuupyemoit pynkuu f : R™ - R". Oneparop —
npousBoaHas. [Ipumepsl. Yciosue quddepeHunpyeMocTH B TEpMUHAX
npupaiienuit. HempepreiBHOCTE nuddepeHIupyeMoit hyHKINN.

22.Teopema 0 CTPYKTYpe MaTpPHUIIbl OTIEpaTOpa MPOU3BOTHOM.

23. Iuddepenuupyemocts pynkiuu f : R™ - R" B cilydae HENMPEPHIBHOCTU
YaCTHBIX MMPOU3BOJIHBIX KOOPAMHATHBIX (DYHKIUH.

24. TudpepeHnnpyemMocTb KOMIO3UITUH.

25.TeopemMbl 0 KOHEUHBIX MPUPALLEHUSIX.

26.HenpepsiHo auddepenunpyemoie pynkuuu f : R™ —»R". YcnoBus
HENpepbIBHON AU PepeHInpyeMOCTH.

27.Teopema 00 00paTHOM PyHKLINU.

28.Ilonstue HessBHOM QyHkiuu. [Ipumepsl. Teopema o HeIBHON (YHKITHH.

oo N

_28_



29.I1paBuno nuddepenmpoBanus HesIBHBIX GyHKIHNI. Teopema o cucteme
HESIBHBIX (DyHKIUH.

30.ITonsrTre ycnoBHOrO 3KkcTpeMyMa. [Ipumepsi.

31.Heob6xoauMeble yCIIOBHS YCIIOBHOTO SKCTPEMyMa.

32.®yukuus Jlarpanxka. JloctaTouHble YCIOBUS YCIOBHOTO SKCTpEMYyMa.

33.U3mepumslie no XKoprany MHoxkectBa. Mepa Xopnana. [Ipumepbl MHOXKeCTB
He u3MepuMsbIx 110 JKopnany. Kpurepuii uamepumocTu.

34.IlonsTre nBOMHOTO MHTErpana. Kpurepuit HHTErpUpyeMOCTH B TEPMUHAX
MHTErPAJBHBIX CYMM.

35.KpuTtepuii JleGera HHTErpupyeMOCTH MHOTOMEPHOM (PYHKIIHH.
HuTerpupyemMocTb HenpephIBHON (QYHKITUH.

36.CBoticTBa unTerpana. JlnuneitHoctb. MOHOTOHHOCTD. AIIUTUBHOCTD. OlleHKa
MOJYJISl MUHTErpana.

37.Teopema OyOouHu. Beruncnenue qBOMHBIX HHTETPAJIOB.

38.Teopema 0 3aMeHE IEPEMEHHBIX B ABOMHOM HHTETpAJIE.

39.Ilepexon K MOJIIPHBIM KOOpJAUHATAM B Kau€CTBE 3aMEHbI IEPEMEHHBIX.

40.Tpoitabie unterpainsl. Beruuciaenue. CBoicTBa.

41.3amena nepeMeHHbIX B TpOHOM HHTerpaie. [lepexoa k chepuueckum u
HUIMHAPUYECKUM KOOpAUHATAM.

42 .MHOroMepHbIE UHTETPAIBI.

43.EcTtecTBeHHas mapameTpu3anus KpuBoil. OpueHTanus KpuBOH.

44 Tlonstre KpUBOJMHENWHOTO UHTEerpana 1-ro pona. CoiicTBa. Beiuncnenue
CBEJICHUEM K ONPEICIECHHOMY UHTETpaly.

45.KpuBosivHeHbIe UHTETpajbl 2-T0 poaa. CBA3b C KPUBOJIMHEMHBIM HHTETPATIOM
1-ro poaa u onpeAeeHHBIM HHTErPaIOM.

46.Dopmymna ['puHa.

47.He3aBUCHUMOCTb KPUBOJMHEHHOIO HHTETpasia OT MMyTH UHTErPUPOBAHUS.

48.TlpunokeHust KPUBOJIUHEUHBIX HHTETPAJIOB.

4 cemecTp
1. TlonsiTre unciaoBoro psga u cxoaumoctu psiga. [Ipumepst. ['apmonnueckmii
psALI.
2. HeobOxoammoe yciioBHe CXOIMMOCTH YUCIOBOTO psiga. CXOIUMOCTh OCTaTKa
psna.
Kputepuit Komm cxoaquMocTu 4ucaoBoro psijga. AGCONMIOTHAS CXOAUMOCTb.
Jlemma Kot o paspexxenuu psia. CXoauMocTh psa s ip
n=1 N
[Ipu3HaKy CpaBHEHUSI CXOAUMOCTH MOJIOKUTEILHOTO YMCIOBOIO psija.
[Tpusnaku Jlanmambepa n Kot cXoauMOCTH MTOJIOKUTEIIBHOTO psijia.
ITpumepsl.
HMHTerpanbHbIi IPU3HAK CXOAUMOCTH IOJIOKUTEIBHOIO psiaa
8. AOcomoTHas cxogumocThb psaaa. [lpusnaku AGens u Jupuxiie cXoquMocTu
psina ¢ Npou3BoJibHbIMU wieHaMmu. [Ipu3nak JleiiOHua cxoIMMocTu
3HAKOIIEPEMEHHOTI'O psJa.

9. VYMHOXEHHE PAJIOB.

oo B~ ow
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10. I'pynnupoBka unenoB psana. [lepectanoBka uneHoB psiaa. Teopema Pumana.

11. TlonsiTre PyHKIIMOHAIBHON MTOCIIEIOBATENBHOCTU U (DYHKIIMOHATILHOTO PsIia.
CxonuMocTh QYHKIIMOHABHOM MOCIEA0BATEIbHOCTU U (DYHKIIMOHATIBHOTO
psina. [Ipumepsi.

12.PaBHOMEpHAask CXOUMOCTh (DYHKIIMOHATIBHOM MOCIEI0BATEIHOCTH U
dbynkuuoHagsHOro pana. [lpumepst. [Ipu3nak paBHOMEpHOM CXOAMMOCTH
(GyHKIHMOHAJIBHOM MOCIE10BATEILHOCTH.

13.11pusnak Beiiepitpacca paBHOMEPHOH CXOAUMOCTH (PYHKIIMOHAIBHOTO PAJIA.
Kputepuit Ko paBHOMEpHON CXOAMMOCTH (PYHKITMOHATHHON
MOCJIEIOBATENBHOCTH U (DYHKIIMOHAIBHOTO Psija.

14.HenpepbIBHOCTh NIpeAEIbHON (YHKINN PABHOMEPHO CXOIAIIEHCS
(yHKUIHMOHAJIBHOM MOCIEI0BATENbHOCTH. HenmpepbIBHOCTH CYMMBI PABHOMEPHO
cxomsuierocss (PyHKIMOHAJIBHOTO PsIa.

15.Teopema o npeaenbHOM MEPEXOE M0/ 3HAKOM MHTerpana. Teopema o
MNOYIEHHOM MHTETPUPOBAHUM (PYHKIIMOHAIBHOTO psijia

16.Teopemsl 0 mowieHHOM A dHepeHITUPOBAHIH (PYHKITMOHATBHON
HOCJIEA0BATEIBHOCTH U (PYHKIIMOHAIBHOTO Psia.

17.11lousatue crenennoro psaga. Teopema Komm—Anamapa. Paguyc cxoaumocrtu,
MHTEPBAJI CXOJAMUMOCTU U 00JIACTh CXOJUMOCTH CTEIIEHHOTO PS/a.

18.Teopema AGenst 0 paBHOMEPHOI CXOIMMOCTH CTEIIEHHOTO Psijia.

19.HenpepbIBHOCTh CyMMBI CTENIEHHOTO psifa. HTerpupoBanue u
nuddepeHpoBaHue CTEIICHHBIX PSIIOB.

20.Teopema 006 oTbickanue KO3(PPUIIMEHTOB CTENIEHHOTO PsiJia IO €r0 CyMME.

21.Psan Tetinopa. YcnoBue cxonumoctu psiaa Teiinopa. Pa3noxenue B psia
Teinopa 6a3ucHBIX AneMeHTapHbIX QyHKIMH. [loHSITHE TPUTOHOMETPHUUECKOTO
psna. Berancnenue ko PUIIMEHTOB paBHOMEPHO CXOISIIIETOCS
TPUTOHOMETPHUUYECKOTO PSIA.

22.1lonsarue psaa Oypwe. Koapohunmentsr dypre. MuHNMaNIBHOE CBOWCTBO
YacTHBIX CyMM psina Dypee.

23.HepaBenctBo beccemns. CxoqumocTh K HYITI0 K03 durimeHToB Oypre.

24 S npo dupuxie. CBoiicTBa. HTerpasbHOE MPEICTaBICHHE YACTHBIX CYyMM
psina Oypee.

25.1IpuHIUI JOKaIHU3aIuH.

26.11pusnaku dupuxie cxoaumoctu psiga Oypwe B Touke.

27.Cymmbl Oetiepa. PaBHOMEpHAs CXOAMMOCTD MOCIEAOBATEILHOCTH CYyMM
®eitepa HenpepsiBHOU (pyHKIMN. PaBenctso [lapceBans

MeToauueckue YKazanud 1Jist oﬁyqamumxca M0 OCBOCHHMIO JUCHHUIIJINHBI

Opranusys cBo y4eOHYyI0 paboTy, CTYyI€HThI JOJIKHBIL:

Bo-nepsvix, BEISIBUTH PEKOMEHTYEMBI PEXKUM U XapakTep yueOHOU paboTh
II0 U3YyYEHHUIO TEOPETUUYECKOTO Kypca, IPAaKTUYECKOMY INPUMEHEHUIO U3YYEHHOIO
MaTepuana, MO BBIMOJHEHUIO 3aJaHuil Il CaMOCTOSITENIbHOM paboThl, IO
MCIOJIb30BAHUIO HH(POPMAIITMOHHBIX TEXHOJIOTUH U T.1I.
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Bo-emopwix, 03HAKOMHUTBHCS C YKa3aHHBIM B METOJUYECKOM MaTepuayie Mo
JUCHUIUIMHE TepeyHeM Yy4eOHO-METOAMYECKUX HW3JIaHUi, PEKOMEHIYEeMBbIX
CTYJI€HTaM /I TOJTOTOBKM K 3aHSATHUAM U BBINOJHEHUS CAaMOCTOSATEIbHOM
paboThl, a TaKke C METOJWYECKUMH MaTepraliaMi Ha OyMaXHBIX W/HIU
AJNIEKTPOHHBIX ~ HOCUTENSX, BBIMYIICHHBIX Kadenpoil CBOUMHM CUJIAMU U
MPEIOCTABIISIEMbIE CTYJIEHTaM BO BPEMSI 3aHSTHA.

CamocrosiTenbHasi paboTa CTYJIEHTOB, MPEAYCMOTPEHHAs! y4€OHBIM TUIAHOM
JOJDKHA COOTBETCTBOBAaTH Oojiee TIyOOKOMY YCBOGHHIO HM3ydaeMoOro Kypca,
dbopMHpOBaTH HABBIKKA MCCIIEIOBATEIBCKON pabOTHl M OPUEHTUPOBATH CTYACHTOB
Ha YMEHHE PUMEHSTh TCOPETUUYCCKUE 3HAHUSI HA TPAKTHKE.

1. PaGora ¢ yueOHbIMH MocoOMAMU. J[JI1 MOJHOIEHHOTO YCBOEHUS Kypca
CTYIEHT JOJDKEH, TIPEXIE BCEro, OBJAJCTh OCHOBHBIMH TIOHATHSIMH OTOU
TuCIUTIINHBL. Heo0X0uM0 YCBOUTH OTIPEACIICHHSI M TIOHSTHS, YMETh MPHUBOINUTH
X TOYHBIC (OPMYIUPOBKH, MPUBOJUTH MPUMEPHI OOBEKTOB, YIOBIECTBOPSIOIINX
TOMY olpesesiento. Kpome Toro, Heo6XoauMo 3HaTh KPYyT (PaKkTOB, CBSI3aHHBIX C
JAHHBIM TIOHATHEM. TpedyeTcs TakkKe 3HATh CBSI3U MEXKIY IMOHSATHUSMH, YMETh
yCTaHABJIMBATh COOTHOIIEHUS MEXIy KiaccaMd OOBEKTOB, OMUCHIBAEMBIX
Pa3IUYHBIMU MMOHATUSIMH.

2. CamocrosiTeqibHOe u3yuyeHue TeM. CamocTosaTeNbHas padoTa CTy/IEeHTa
SBJIIETCSI BAKHBIM BHUJOM JICSTEIBHOCTH, TO3BOJISIONIMM XOPOIIO YCBOUTH
W3Y9JaeMbI MMPEIMET U OJHUM W3 YCJIOBHUH JOCTHKEHHUS HEOOXOJAMMOTO KadecTBa
MOATOTOBKM W MPOPECCHOHAIBHONW TMEpPErnoATrOTOBKM  crienuanucTtoB. OHa
MPEANoJiaraeT CaMoCTOSITEIbHOE U3YYEHUE CTYJIEHTOM PEKOMEHAOBAaHHON yueOHO-
METOJMYCCKONU JIMTEPATyphl, Pa3IMYHBIX CIPABOYHBIX MaTEPHAIIOB, HAIHCAHUE
pedepaToB, BBICTYIUICHHE C JOKJIAIOM, TIIOATOTOBKY K JICKIIMOHHBIM U
MPAKTUICCKUM 3aHSATHUSAM, TTOATOTOBKY K 3a4€Ty U dK3aMEHY.

3. IloaroroBka K mnNpakTHYecKUM 3aHATUsAIM. [Ipu moaroroBke k
MPAKTUYECKUM 3aHSATHSIM CTYJIEHTaM PEKOMEHAYETCS CJIEI0BAaTh METOIUYECKUM
PEKOMEHAIUSM 110 paboTe ¢ y4eOHBIMU TOCOOUSIMU, TPUBEICHHBIM BBIIIIE.

4. CocraBjieHue rJjoccapusi. B rioccapuii M0JDKHBI OBITH BKJIFOYEHBI
OCHOBHBIC TIOHSTHS, KOTOPbIE CTYACHTHl H3Y4YalOT B XOJE€ CaMOCTOSATEIHHOM
paboThI. JI71s1 TOJTHOTHI MCCIIEIOBAHUSI PEKOMEHIYEeTCsl BITMCHIBATh B TJI0CCApUN U
T€ TEPMHUHBI, KOTOPBIE CTYJIEHTaM OyIyT PACKPBITHI B XO/I€ JICKITMOHHBIX 3aHSITHH.

5. CocTraBjieHre KOHCNIEKTOB. B KOHCIIEKTE OTpakeHBI OCHOBHBIC TTOHSATHS
TeMbl. J[JI1 HarBIIHOCTH W ynoOCTBa 3allOMHUHAHMS KMCIIOJIB30BAHBI CXEMBI U
TaOJIULIBI.

6. IMoaroroBka Kk 3K3aMeHy. [Ipm MOATOTOBKE K DK3aMEHY CTYICHTHI
JOJDKHBI MICTIONIb30BaTh KaK CaMOCTOSATEIBLHO TIOTOTOBJICHHBIC KOHCIIEKTHI, TaK U
MaTepHaIbl, TOJyYCHHBIE B XOJI¢ 3aHATHH.

MeToanuecKkue yKa3aHus AJIS1 CAMOCTOATEIbHOM padoThl CTYACHTOB

CamocTosTenbHass paboTa CTYIEHTOB SIBJISETCS HEOThEMJIEMOW YacTbhiO
U3ydeHus AUCUUILIUHBL. KpoMe TOro, B Temax, M3y4aeMbIX NPU KOHTAKTHOMN
paboTe co CTyaeHTaMH, €CTh OT/EIbHbIE YUeOHbIE BOMPOCHI, KOTOPbIE CTYIEHTHI
JOJDKHBI M3YyYUTh CcamocTOsTeNnbHO. KOHTpOdb 3HaHWM MpPH CaMOCTOATEIHLHOM

_31-



W3YYCHUU TEM M BOIPOCOB JUCIUIUIMHBI OCYIIECTBISETCS TPH TMPOBEIACHUU
TEKYIIETO KOHTPOJIS B BUJIC YCTHBIX OIPOCOB, MMCHMEHHBIX KOHTPOJIBHBIX padoOT U
TECTUPOBAHUS BO BpEMs PEHTHUHT-KOHTPOJISA. BOmpockl IS caMOCTOSTEIBLHOM
paboOTHI TaKXKe BKIIFOYAIOTCS B TEMBI peepaToB, KOTOPBIC CTYACHTHI 3aIUIIAIOT Ha
CEMHUHAPCKUX 3aHATHSAX, U B TICPEUCHb BOIIPOCOB IS SK3aMCHA.

3anucaB JEKIMIO WM COCTAaBUB €€ KOHCIIEKT, HE CIEyeT OCTaBIsATh PaboTy
HaJ JICKIMOHHBIM MaTepHalioM JI0 Hadaja TOJIrOTOBKH K 3K3aMeHy. HykHO
mpojieraTh Kak MOXKHO paHbIle Ty paboTy, KOTOopas COMPOBOXKIACT
KOHCITIEKTUPOBAHNUE MTMChMEHHBIX UCTOYHUKOB M KOTOPYIO HE YAAJIOCh CAENATh BO
BpeMs 3alMCH JICKIIMU: MPOYECTh CBOM 3alHCH, pacmu@poBaB OTACIbHBIE
COKpAIICHHUSI, MPOAHATU3UPOBATH TEKCT, YCTAHOBUTD JIOTUUECKHE CBSI3H MEXKITY €TO
JIEMEHTaMH, B PsAC CIIy9acB IOKa3aTh WX TpadUUECKH, BBIACIUTH TJIABHBIC
MBICJIH, OTMETHTHh BOIPOCHI, TPeOYyIOIMEe MOMOJHUTEILHONH 00padOTKH, B
JaCTHOCTH, KOHCYJbTAIlMU TpenogaBarens. Ilpum paboTe Ham TEKCTOM JICKIUU
CTYJICHTY HEO0O0XOJHUMO OOpaTUTh 0CO0O€ BHHMAHHE Ha IMPOOJEMHBIE BOIPOCHI,
MOCTaBJICHHBIC MpEINo/iaBaTesIeM MPHU YTEHUM JICKIIUM, a TaK)Ke Ha ero 3ajJaHusl u
pekomenaanuu. PaGoTas Haj TEKCTOM JIEKIIMH, HEOOXOAMMO HMETh IOJI PYKOM
CIIpaBOYHbBIC W3IaHU: CJIOBapb-CIIPaBOYHUK, SHIIUKJIONEINYECKUI
PKOHOMHMYECKHUH CJIOBaph, B KOTOPHIX MOXKHO HAWTH OOBSICHEHHE MHOTUM
BCTPCUAIOIIMMCI B  TEKCTE TEPMHHAM, COJEp)KaHHE KOTOPBIX  CTYJCHT
MIPEICTABIISIET ce0e BeCbMa TYMaHHO, XOTSI OHA €My M 3HAaKOMBI.

B mporecce opraHuzanmmm camMOCTOSTEIBHOW PabOTHI OOJBINOE 3HAYCHHE
UMEIOT KOHCYJIbTAllMM C TIPETojiaBaTelieM, B XOJI¢ KOTOPBIX MOXHO PEIINTh
MHOTHE MPOOJIEMBI H3y4aeMOro Kypca, YICHUTh CII0OKHBIC BOITPOCHI.

VIl. MaTepuajibHO-TEXHUYECKOE O0ecnedyeHue TN CIUIINHBI

VYueOnas aynuropusi: |IHTepakTUBHAs Microsoft Office npodeccuoHanbHbIH
207 cucrema Smart Board | m1oc 2013 — AkT nprema nepefaun Ne
(170002 Teepekas |660iv co 689 o1 05.07.2019 r; _
0011., T. TBEpH BCTPOCHHBIM Microsoft Windows 10 Enterprise Akt

npuema nepenaun Ne689 or 05.07.2019 r.;
Google Chrome — 6ecrutataoe I10;
Menosas nocka, . Kaspersky Endpoint Security 10 mst
KOMIUICKT y4€OHOH | windows — Akt na nepenady mpas Ne969
Meber. 18.10.2018 .

nep. CaioBbiid, 1. 35) |IPOEKTOPOM.

Vuebnas ayauropus: |Menosas 10CKa, Microsoft Office npodeccronanbHbIH
208 KOMILIEKT Y4eGHOM mroc 2013 — Akt npuema nepegaun Ne

689 o1 05.07.2019 1,;
170002 Tsepcka ebenu. : : ; :
( o6 T ;ngb o MEDETH Microsoft Windows 10 Enterprise ~ Akt

- npueMa nepenadn Ne689 or 05.07.2019 r.;
nep. CaziosbIi, 1. 35) Google Chrome — 6ecruiatroe I10;
Kaspersky Endpoint Security 10 ps
Windows — Akt Ha niepeauy mpaB Ne969
18.10.2018 r.

NnTepakTuBHas Microsoft Office npodeccrnonanbHbIi
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YuyeOHas ayautopus: | cucrema Promethean | mioc 2013 — Akt nprema nepenadn Ne
312 ActivBoard 587. 689 ot 05.07.2019 1.;
(170002 Teepckast | MenoBast 1ocka Microsoft Windows 10 Enterprise Akt
o6, . TBEpb COMILIEKT yqe6l’{0ﬁ nprema nepenaun Ne689 ot 05.07.2019 r.;

. Google Chrome — 6ecrutataoe I10;
nep. CanoBbiid, A. 35) | mebenu : :
Kaspersky Endpoint Security 10 mst

Windows — Akt Ha niepeauy mpaB Ne969
18.10.2018 r.

VIII. Ilepeyenb 00HOBIeHUIT padoyeil MporpaMMbl IUCIHTUIIMHBI

OOHOBNIECHHBIN JlaTa 1 npoTOKOJI
pazzen padoueit Onrcanne BHECEHHBIX 3acenanus Kageapsl,
MIPOrpamMMBl M3MEHEHU I YTBEPAUBIIIETO

JCHUTUIUHBI U3MEHEHUS

Nerr.o.

1. m 1., HIL V. JopaboTka paboueit [Tporokoin Ne 8 ot

nporpamMmsbl JUCHUIIJIIMHEI B 20052025
COOTBCTCTBHUHU C

METOAMYECKUMHU
pexomennanusaMu makera OOIT
U Y4eOHBIM IJIAHOM:

- 0OHOBJICHHE CO/IEPKAHUS
JUCLUIUIMHBI,
CTPYKTYPHUPOBAHHOTO TIO
paszenam;

- 0OHOBJICHHE CITHCKOB
JUTEPATYpPHI

-KOPPEKTUPOBKA OLIEHOYHBIX
MaTepHaloB
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