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|. AHHOTALIMA

1. leap u 3agaun TUCHUILJINHBI

LenssMu ocBoeHUSI AUCHUILINHBL «MaTeMaTHYECKUN aHalM3» SBISIOTCS
W3yYE€HHE OCHOBHBIX TOHATHUN YKa3aHHOW JUCIUIUIMHBI HEOOXOIUMBIX JIJIs
ocsoernnst OOIT u mocneayrome npodecCHOHATBPHON AESTENHHOCTH.

3amaun:

e (opmupoBaHHME 3HAHWNA O MAaTEMAaTHKE, KaK 0COOOM CrHocoOe TO3HAHUS
MHUpa ¥ 00pa3e MBIIIICHUS, OOITHOCTH €€ MOHSATHUI U TIPEICTABIICHU;

e BhIpa0OTKA yMEHHM W  HABBIKOB  PEIICHUS  MaTeMaTUYECKH
dhopMaTn30BaHHBIX 3a/a4;

e (QopMupoBaHUE TEOPETHUUECKUX 3HAHUN IO MATEMaTUYECKOMY aHAIIU3y
(OCHOBHBIC TIOHATHUS, OMPEACICHUS, TEOpeMbl MU (HAKThI) HEOOXOIUMBIX JIJIst
M3YYEHHS TTOCICAYIONIUX MAaTEeMaTHYSCKUX M CICIHATBHBIX JUCITUILIINH, a TaKKe

PCHIICHUA 9KOHOMHWUYCCKHX U IIPHUKIAJIHBIX 3a1a4;

2. MecTO AUCHUILTHHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucuumiiHa OTHOCUTCS K 0Osi3aTeNibHOM YacTu Ojoka 1 ydyeOHOro mijaHa —
K JUCHUILTHHAM, (OPMHPYIONUM YHUBEpCalIbHbIE W 001enpodeccuoHaIbHbIC
KOMITETEHIINH.

MaremMatnyeckuii ~ aHaJIM3  WMMEET  JIOTMYECKHME M COJEpKaTEIbHO-
METOINYECKHE B3aMMOCBSI3H co BCEMH MaTeMaTUYeCKUMHU u
CCTECTBEHHOHAYYHBIMU JHCIHWIUIMHAMA W HEOOXOAMM I M3YYCHHS DJTHX
JUCITUTUTHH.

Jlist ocBOGHMST AUCIUIUTMHBI HEOOXOIUMBI YCTOMYMBOE 3HAHUE IIKOJIBHOTO
Kypca MaTeMaTHKH W HaJM4he YCTOWYMBBIX HABBIKOB pa0OTBI C OOBEKTaAMHU
AJIEMEHTAPHOM MAaTEMATUKH.

Juciunnuna nzyyaercs Ha 1, 2 kypcax.

3. O0beM IUCHHUILIMHBI: 22 3a4eTHBIE €AUHUIIBI, 92 akaJIeMUUECKUX Jaca, B TOM
qucae:



KOHTAKTHAs ayAUTOpPHasi padora: nexkuuu 227 yaca, npakTuieckue 3anatus 176

YacoB;

camMocTosiTeIbHasi padora: 389 yacoB, B TOM yucje KOHTPOJIb 126 4acos.

4. Ilnanupyemblie pe3yjbTaThl 00y4YeHHs 1O JAUCHUILIHHE, COOTHECEHHbIE C

IJIAHUPYEMBIMMU peE3yJibTaTaMU OCBOCHHUSA 06p330BaTeJ1bHOI7[ nmporpaMmmabl

[InanupyemMble pe3ybTaThl OCBOCHUS
00pa3oBaTeNnbHOM MPOrpaMMBbl
(popmupyembie KOMIETSHITHH )

[TnarupyemMble pe3ynbTaThl O0yUCHHS 110
JUCLIUIUIMHE

OIIK-1Cmocoben MIPUMEHSTH
dbyHaamMeHTanbHbIC 3HaHUS,
MOJTy4YeHHbBIE B obnactu
MaTEeMaTUYECKUX u (nm)

€CTECTBEHHBIX HAyK, M HCIIOIb30BaTh
UX B IPO(ECCHOHATIBHOMN I TEbHOCTH

OIIK-1.1 OcymiecTBisieT 0TOOp TEOPETUYECKOTO U
MIPAKTUIECKOT0 MaTepuasa

OIIK-1.2 Pemmaer TuMOBBIE 3aayd B paMKax

npodeccCnOHABHOM IeATEITBHOCTH

OIIK-1.3 Vcnonp3yer pa3nuyHble METOAbl |
MpUeMbl  pelleHus 33Aad  npodeccruoHalIbHON
JeSITeIbHOCTH

5. ®opma NpoOMe:KYTOUHOI ATTECTAIIMU U CEMECTP NMPOXOKIEHUSI

sk3aMeHbl (1 — 4 cemecTphl).

6. SA3bIK nMpenogaBaHusA: PyCCKUI.




1. Conepxanue NJUCHUIIMHBI, CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3gejaM) ¢

YKa3aHue€M OTBECACHHOI'0O HA HUX KOJUYIECCTBA aKAACMUYICCKUX YaCO0B U BH/I0B

Y4eOHbIX 3aHATHI

KonrakTHas Camocrosi-
padora TeJlbHas
Y4eOHas nporpaMMa — HAUMEHOBaHUe Bcero pak- pabora, B
pa3/1eJioB U TeM (uac.) ) po— THYEC- TOM 4YHCJIe
KHe KOHTPOJIb
3aHSITHS (uac.)
_ Pasenl 56 | 20 | 12 24
JleiicTBUTE/IbHBIEC YHCJIA
Harypanensie yncna. [puHumn
MaTEMaTUYeCKON UHAYKIIUH. 20 8 4 8
HepasenctBo bepnymnu. bunom
HproTona.
['paHy 4KMCIIOBBIX MHOXKECTB. T€OpEMBI O
CyIliecTBOBaHMHM rpaHeii. CBolicTBa 20 8 4 8
rpanei. [IpuzHaku rpasen.
[Tpunuun Kanropa. Pacmpennas 16 4 4 3
YUCJIOBas MpsiMast.
Pasnen 2 68 | 18 6 44
DYyHKIUU
[Tonstue pynkuuu. O6mMe cBoiicTBa
dbynkuumii. O6pa3 u mpoodpa3 MHOKECTBA
pu otobpaxenuu. Kinaccudukarms
byHKIMA (MHBEKTUBHBIE, 29 5 9 14
CIOPBHEKTHUBHbBIC, OMEKTUBHBIE
otoOpaxkenus). Kommosuiust GpyHKITUHA.
OOpartHas QyHKIUs. Y CIOBUS
CYILLIECTBOBAaHHSI OOPATHOM.
Yucnosble pyHKUMU. OrpaHUyYEHHBIE,
MOHOTOHHBIE, IEPUOIUYECKHUE, YETHBIE U
HeueTHble pyHkuuu. HesiBHOE 3amanue 26 6 2 18
¢bynkuuu. [lapamerpuueckoe 3aganue
byHKIHU.
Onemenrtapubie GyHKuu. CBOMCTBa
0a3UCHBIX PIIEMEHTAPHBIX (PYHKITUH. 20 5 9 12
Krnaccudukanus snemeHTapHBIX
GyHKIHA.




Pa3znen 3
l'[pelle.n ‘{I/ICJIOBOﬁ mocCjIeJ0BaTCJIBHOCTHU

60

24

10

26

[Ipenen 4nciI0BOM MOCHEN0BATEIBHOCTH.
OcHoBHBbI€ cBOMicTBa: CXOIMMOCTh U
apu(pMETHICCKUEC OTICPATTHH.
[IpenenpHbIN IEPEXO] B HEPABEHCTBAX.
beckoHeUYHbIE MTPEAEbl.

36

16

14

CX0IMMOCTh MOHOTOHHOM OTPaHUYEHHOM
nocienoBarenbHocTH. Yncno “e”. Cyme-
CTBOBaHHE MOHOTOHHOM MOJIOCIEIO-
BaresbHOCTH. [IpuHiun bonenano —
Benepmrpacca. Kpurepuit Komn.

24

12

Pasznen 4
HenpepbIBHOCTH YHCJI0BOH (DYHKIMH.

60

32

16

12

[IpenenbHble TOUKH MHOXECTBA. [loHSTHE
npezaena GyHKiuuu B Touke. JIokaapHas
OTPaHUYCHHOCTh (PYHKIIMH, UMEIOIIEH
npejest B Touke. beckoneuno Maiibie
dbyukuu. O — cumBonuka. [Ipenen u
apupMEeTHICCKHUE OTICPaLIUH.
[IpenenbHbIN NIEPEXO] B HEPABEHCTBAX.
beckoHeuHbIe TIpeesbl U Mpeaeibl Ha
OECKOHEUYHOCTH.

16

1-i u 2-i1 3aMeuaTeNbHbIC PEETIbI.
Jpyrue 3TasoHHbIE TPEAEIBI.

12

[TonsiTHE HEMPEPHIBHOCTH (QYHKITUU B
TOuKe. HenpepbIBHOCTD U
apu(pMETUIECKUEC OTICPAITHH.
HenpepbhIBHOCTH KOMITO3UIINH.
OIHOCTOPOHHSS HEMIPEPHIBHOCTb.
Knaccuduxkarus Touek pa3poisa.
HenpepbIBHOCTB 351IeMEHTapHBIX
¢dbynkuumii. HenpepbIBHOCTD (pyHKIIMH,
3aJJaHHOM MmapaMeTpuuecku. [lonstre
KPUBOM.

16

HenpepbIBHOCTh M OTPAHUYEHHOCTb.
Teopema Beiepurpacca.

Teopema 0 MPOMEKYTOUHBIX 3HAUCHUSAX
HernpepbIBHON (yHKIMK. HenpepbhIBHOCTH
¥ MOHOTOHHOCTb. HenpepbIBHOCTH
oOpaTHOM QyHKITHH.

12




Pasznen 5
JAudpepeHunabHOE UCHUCTICHUE
¢GyHKUMI1 0OJHOM TEPEMEHHOU

82

30

30

22

[Tonsitue guddepeHIUpyeMoCcTH
GyHKIIUA B TOYKE. DKBUBAJICHTHBIC
onpexnenenus. [IponsBoaHas.
Huddepenunan. ['eomerpuueckuil CMbICT
npou3BoAHOU. HenpepbhIiBHOCTH
nuddepentiupyeMoit GyHKITUH.
OpnoctoponHsist U hepeHITUPYEMOCTb.
HuddepennupyemMocTs QyHKIUH,
3aJlaHHOM mapameTtpuyecku. [nankue
kpuBble. JuddepernupyeMocTsb
DJIIEMEHTAPHBIX (PYHKIUH.

16

JuddepeHurpyemMocTb KOMIO3ULUH.
Huddepenunpyemocts u
apupMeTUUYECKUE OTIepPaLIUH.
HuddepenuupyeMocts 00paTHOM
(GyHKUIHU.

12

DKCTpeMyM OJTHOMEPHOU (PyHKITUU.
Heobxoaumsie ycnoBus. Teopema
®epma. Teopema Pomis. Teopemsl 0
KOHEUHBIX IPUPAIICHUSAX. Y CIIOBUS
MOHOTOHHOCTH OJTHOMEPHOU (DYHKIIHH.
JlocTaTouHbI€ YCIOBHUS SKCTPEMyMa B
TEPMHHAX IEPBOU NMPOU3BOJTHOM.

14

PackpbiTEe HEOTTPENETIEHHOCTEN.
[IpaBwiia Jlonurans

10

Briciine npon3BoaHbIE U
muddepennuanst. opmyna Teitnopa ¢
OCTAaTOYHBIM WieHOM B (popme Jlarpamxa
u Kommm. Jlokansnas hopmyna Teitnopa.
[IpencraBnenne Gpopmynoit Teitnopa
0a3MCHBIX AJIEMEHTAPHBIX (PYHKITUH.

14

Boinykisie pyHkimu. HenpepbIiBHOCTS
BBIYKJIOW (PyHKIMU. OTHOCTOPOHHSSA
nuddepeHupyeMocTsb. Beimykiibie
nuddepentupyembie GyHKIIUU. Y CIOBUS
BBINTYKJIOCTH B TEPMUHAX MPOU3BOJIHBIX.

10

AcumntoTtsl. [I[pumeHeHre Npou3BOAHOM
K MOCTPOCHUIO TpahMKOB (PYHKITUH.




Pa3nen 6
NuTerpupoBanme 0JHOMEPHBIX

bynkumi

138

35

22

81

Pasz0Ouenus orpe3ka. BepxHue u HIKHUE
MHTErpajbHble CyMMBI (CyMMBI JlapOy).
Bepxuuii u Hm>xkHUM uHTerpan. [lonstue
uHrerpana Pumana. Kpurepun
WHTEIPUPYEMOCTH B TEPMUHAX CYMM
JapOy. Knaccel nHTErpHpyEeMBIX

GbyHKIUH.

14

OcHoBHBIE CBOMCTBA HHTETpajia Pumana:
JINHENHOCTHb, MOHOTOHHOCTD,
aIIUTUBHOCTh. OIIEHKa MOJTYJIs
HMHTETpaJia.

12

[TonsiTHE IEPBOOOPA3HOIA.
Cy1iecTBOoBaHUE MEPBOOOPAZHOM.
®opmyna Hetotona-JleliOnuna

12

Heonpenenennpiit uarerpan. OCHOBHBIE
cBOMcCTBa. MIHTErprpOBanue no 4acTsaMm u
3aMeHa [IEPEMEHHON B HEOIIPEACIICHHOM
UHTErpaje.

18

12

TexHrKa HeONpPeIEIEHHOTO
UHTErpupoBanus. lHTerpupoBanue
palOHAIBHBIX (PYHKIINH.
HNHuTerpupoBanue uppalroHaIbHbIX U
TPaHCUEHACHTHBIX (QYHKIIUU.

34

14

16

TeopeMbl 0 cpeTHEM 3HAYEHUH J1JISI
uHTerpana Pumana

10

HecoOGcTBeHHBIC HHTETPAIIBI IO
OECKOHEYHOMY MPOMEKYTKY U OT
HeorpaHu4YeHHON ¢yHKIU. OCHOBHBIC
cBolicTBa. Beruncienue. AOcomatoTHAs
CXOJAUMOCTb. [Ipu3HaKK CXOAMMOCTH
HECOOCTBEHHBIX MHTErpajioB. [Ipu3Haku

cpaBHeHus. [Ipusnaku Abens u upuxie.

WHTerpanbl ¢ HECKOJILKUMHU
0COOEHHOCTSAMMU.

18

10

['eomerpuyeckue u puzndeckue
IpuiIokeHus uarerpaia. [biomans
KPUBOJIMHENHOMN Tpaleluu.
CnpsimisieMble KpuBbie. [[muHa KpUBOil.

20

13




Paznen 7
YuciioBbIe psaabl

46

12

14

20

[TonsTre uncnoBoro psyaa. OOmmit
yjeH. YactHble cyMMbl. CXOUMOCTD
yucnoBoro psga. Heooxoaumoe ycinoBue
CXOIUMOCTH. ['apMOHMYECKHI .
Ocratok psina. Kpurepuit Komm.
AOcCooTHAsT CXOAUMOCTb.

10

Pspl ¢ ON0KUTENBHBIMU
yieHaMu. [Ipu3HaKku cXOAUMOCTH:
MIPU3HAKHA CPABHEHUS, ITPU3HAK
HNanam6epa, npuznak Komu. [IpuzHaku
KymmMmepa, PaabGe, beptpana, ["aycca.
WNHTerpanbHbli IPU3HAK.

14

Psner ¢ mpOM3BOIBHBIMU YIICHAMH.
[Tpuznaku cxogumoctu JleioHuUIa,
AOens u upuxie.

10

3HAaKOYEPEAYIOLIUECS PSIBL.
[Tpu3nak JleliOHuIa cXO0QUMOCTH
3HAKOYEPEAYIOIIErocs psijia.

12

Pa3znen 8

(I)YHKIII/IOHZUILHLIC H CTCIICHHbIC PAADLI.

Psaabl @ypbe

53

19

25

O yHKIIMOHAIBHBIE
nocieaoBaTenbHOCTH. [loToueunas u
paBHOMEpHAs cXx0AUMOCTh. Kpurepuit
Komm. HenpepbIBHOCTD NpenenbHON
dbynkuuu. [IpeaenbHbIil mepexo mo;y
3HaKOM HUHTerpaia. CxoaumMocThb
IIOCJIEIOBATEILHOCTH IPOU3BOJIHBIX.

O yHKIMOHAIBHBIE PSBI.
[IoToueunas u paBHOMEpHas
cxonumocTtb. Kpurepuit Komm. [Ipusnak
Beliepiirpacca paBHOMEpHOU
cxoauMocT. HenmpepbIBHOCTh CyMMBI
psana. UarerpupoBanue u
nuddepentiupoBanre GyHKIIMOHATBHBIX
PSAIOB.

10

Crenennsle psasl. Teopema Ko
- Anamapa. Paguyc, natepBai u 001acTh
CXOAUMOCTH. PaBHOMEpHAS CXOIMMOCTD

10

_8_




CTENEHHBIX PsiioB. Teopema Abers.
WurterpupoBanue u auddepeHupoBatme
CTETICHHBIX PSI/IOB.

Psan Tewnnopa. YcinoBusi CXOOUMOCTH.
PaznoxxeHue B CTENEHHOM psiJi 0a3UCHBIX
AJIEMEHTapHbBIX QYHKIUH.

Psne1 @ypee.

18

10

Pa3zgen 10
AudpepeHunabHOE UCHUCTICHUE
GyHKUMIT MHOTHX AefiCTBUTEIbHBIX
nepeMeHHbIX

62

12

12

38

IIpoctparcreo R". Kanonwueckwuii
0azuc. CxansgpHoe npousBeacHue. Hopma

B R". ITokoopauHATHAS CXOIUMOCTh
[IOCJIEIOBATEILHOCTH 3JIEMEHTOB R".
KoMmnakTtHbele MHOXKEecTBAa B R".

Jluneitnbie onepatops B R".
OO6paTuMble JTUHEHHBIE OTIEPaTOPHI.
YcnoBus oOpaTuMocTu

DYHKIIMY MHOTUX TIEPEMEHHBIX.
[Tpumepsl. I'paduk. JIunnu ypoBHs.
[IpencraBnenne pyHknuu f : R™ — R"
KOOPAMHATHBIMHU (PYHKIIMSIMH.

[Ipenen u HenpepbIBHOCTH QYHKUIUN
MHOTHX NepeMeHHbIX. [[oBTOpHBIE
npenensl. [Ipeaensl o HarpaBIeHUIO.
HenpepbIBHOCTH 110 PUKCHPOBAHHOM
nepemeHHoi. Teopema Beliepirpacca.

18

10

[Tonstue nuddhepenuupyemont GyHKINH
f : R™ - R". I'paguent. duddepenmuar.
HenpepsiBHOCTh AuddhepeHumpyemon
¢byHkuun. YacTHbIE TIPOU3BOIHBIE.
Crpykrypa rpaaueHra.
Huddepenunpyemocts pyHKIINU B
clly4ae HEMPEePhIBHOCTH YACTHBIX
npous3BoAHbIX. Juddepenunpyemoctsb
CJIOKHOM (DYHKITHH.
Hudbdepennupyemocts u
apu(pMETUIECKUEC OTICPAITHH.
['eoMmeTprUeCKU CMBICIT TPAIUCHTA.
KacarenbpHas MII0CKOCTh U HOPMaJlb.

24

16




HpOI/IBBO,Z[HaH 110 HAITPaBJICHUIO

[TpousBoanbie U quddepeHinaib

BBICIINX ITOPAOKOB. TeopeMa O PaBCHCTBC

CMELIaHHBIX YaCTHBIX IIPOU3BOHBIX.
@opMyJIBI 1)1 BBIYUCIICHUS
nudhepeHIanoB BEICIINX TOPSIKOB.
®opmyna Tennopa. JlokanbHbIN
IKCTPEMYM (PYHKLIUHA MHOTHX
nepemeHHbIX. HeoOxonumelie u
JIOCTATOYHBIE YCIOBHS 3KCTPEMYMaA.
YcnoBHbIM SkcTpeMyM. [IpaBuno
MHOXUTENEN Jlarpanxa.

20

12

Pa3nen 11
Kpartnbie naTerpajbi

86

14

26

46

BHenHsa 1 BHyTpEHHSISI Mepa
MHOJKECTBA Ha IJIOCKOCTH. 3mMepumbie
no JKopnany MHO)ecTBa. Mepa
Kopnana. Kpurepnn n3smMepumMocCTH.
MOHOTOHHOCTBH U KOHEYHAs
aJIUTUBHOCTHh MEPBI. MHOXKECTBA MEPBI
HyJb. Mepa JKopaana B mpocTpaHCTBax

RZ u R

48

10

12

26

JIBoitHbIE MHTETpAIIBL. JIMHENHOCTD,
MOHOTOHHOCTb U KOHEYHAs
aJIUTUBHOCTH JIBOMHOIO MHTETpaa.
Brruncnenrne 1BOMHBIX UHTETPAJIOB
CBEJICHHEM K IMMOBTOPHBIM. 3aMeHa
MIEPEMEHHBIX B JBOMHOM HUHTETPAJIE.
ITepexon K MOJISPHBIM KOOPAMHATAM.
TpoiHbIE HHTErPAJIBI U UHTETPAJIBI
BBICIIIEN KpaTHOCTU. [Ipriioxxenus
KPaTHBIX HHTETPAJIOB.

38

14

20

Pa3zpnen 12
KpuBoJinHelHbIe MHTErPaJIbl

81

11

19

o1

EcrecTBeHHas napamerpu3anus KPUBOU.
OpueHTanus KpuBO.

[ToHATHE KPUBOJIUHEWHOTO UHTErpasia 1-
ro poja. BeruucneHnue cBeieHuEM K
ONPEIEIICHHOMY UHTETpay.

40

14

24

—~ 10—




KpuBonuHeitHbIE HHTETPAJIBI 2-TO POJA.
CBs13b C KPUBOJMHEWMHBIM UHTETPATIOM
1-ro poja u onpeaeeHHbIM HHTErPaIOM.

®opmyna ['puna. HezaBucumocTsb
KPUBOJIMHEITHOTO MHTETpajia OT IMyTH

WHTErPUPOBAHUS. 41 9 3) 27
[IpunoxeHus: KpUBOJIMHENHBIX

WHTErPaJIOB.

Hroro: 792 227 176 389

I11. O0pa3oBaTesbHbIC TEXHOJIOTHH

[IpenonaBanue yueOHOM NUCUMIUIMHBI CTPOUTCA HA COYETAHUU ayIUTOPHBIX
3aHATHI U pa3InYHBIX (POPM CAMOCTOSTENBHOU PAOOTHI CTYJEHTOB.

Takxke Ha 3aHATUAX NPAKTUKYETCS CAMOCTOSITENbHAs paboTa CTYIEHTOB,
BBINIOJIHEHUE 3aJ]aHUil B MaJIbIX TPYMIAax, MUCbMEHHBIE pabOThI, MOAEIUPOBAHUE
JUCKYCCUOHHBIX CUTyallui, paboTa ¢ pa3laTOYHbIM MaTepuajoM, MPUBJIEKAIOTCS
pecypcenl cetu INTERNET. Kype npenycmaTpuBaer BhINMOTHEHWE KOHTPOIBHBIX U
CaMOCTOATENbHBIX pa0OT, MMCBMEHHBIX JOMAIIHMX 3agaHuii. B kadectBe (opm
KOHTPOJII ~ MCIOJIB3YIOTCS ~ pa3jiu4Hble  BApUAHTHl  B3aUMOIPOBEPKU U
B3aMMOKOHTPOJIS.

HNHTEepakTHBHOE B3aMMOJEWCTBUE CTYAEHTOB C OJHOW CTOPOHBI U
IpernoaaBaTesisi C JpyroM, a Takke CTyJIEHTOB MEXIy coOO0il U ¢ mpernojgaBaTesieM
BO BpeMs MTPAKTUUYECKUX 3aHATUH.

OopazoeamenvHble mexHO102UU

1. TuckyccrOHHBIE TEXHOJIOTHH

2. Undopmarmonnsie (udpossie)

3. TexHomornu pa3BUTUSI KPUTHUECKOTO MBIIUICHHUS

Coepemennvie memoowvl oOyueHus

1. AxTuBHOE cryllIaHue

2. Jlexuus (TpaauliMOHHAs)

IV. OneHounble MaTepuasbl AJs1 NMPOBeAeHUs] TeKylleH M NMPOMeKYTOYHOI
arrecTanuu
1. Ouenounvie mamepuanvl 011 NPoOBeOCHU MEKyuwieil ammecmayuu

Tembl pepepaToB

1. CpolicTBa BEpXHUX U H)KHUX T'pPaHEl MHOXKECTB.
2. Tomonornueckue CBOMCTBA MHOKECTB HA YMCIIOBOM MPSMOM.
3. OO6pa3sl 1 MpooOpa3bl MHOKECTB MPU OTOOPAKEHUSX.

~11 -
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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.
36.
37.
38.
39.

MeTtoap1 OThICKaHUS OOpPATHBIX (PYHKIIUM.
YerHble 1 HEUETHBIEC (QYHKIINU.
[lepronnyeckue HyHKIHH.

OyHKIUY, 3aJaHHbIE TAPAMETPUYECKH.
OyHKINH, 3aJaHHBIC HESBHO.
OrpanudeHHbIe (PYHKIINU.

. Beruucnenue IpcacioB MOCJIEOBATEILHOCTEN C OMOIIBIO TCOPEMBI O

npeesie IPOMEKyTOYHOM NOCIeA0BaTEIbHOCTH.

Beluucrnenue npeaenos Mociaea0BaTeIbHOCTEN C MOMOLIBI0 TeopeM Termna u
[ITomns1a.

CriennasbHbIE IPUEMBI BEIYHMCIICHHUS IIPEEIIOB MTOCIEI0BATEIbHOCTEMN.
KoHTpnpumepsl, CBA3aHHBIE C TOHATHEM IpeJiea MOCIeA0BaATENbHOCTH.
BepxHuil 1 HUKHUI ITPENEN MOCIEI0BATEIbHOCTH.

Brruucnenune cymm psios.

[lepecTaHoBKa U IpyNIIMPOBKA YWICHOB Psija.

YMHOXEHHUE PSIOB.

[IpenenbHBIE TOUKH MHOKECTBA.

CriennanbHble IPUEMBbl BBIYUCICHUS TPEesIoB QYHKIUI.

O — CUMBOJIHKA.

Hcnonp3oBanne O —CUMBOJIMKH NPU BBIYUCIECHUU TPEEIOB QyHKIUH.
KoHTpnpumepsl, CBA3aHHbIE ¢ TOHATHEM Tpejiena GyHKIUU.

Bepxuuit u HIOKHUM npenen QyHKIuN.

[Ipenenbr MOHOTOHHBIX (HYHKIIHA.

DTaJIOHHBIE TTPEEIBIL.

KonTprpumepsl, cBsi3aHHBIE C OHATHEM TIpesena QyHKIUY.

Teopema BeiiepiTpacca 06 orpaHU4€HHOCTH HENPEPBIBHON (QYyHKILIUU.
TeopeMbl 00 oOpalieHHH HENPEePhIBHOW (PYHKIIMHU B HYJIb U O IPOMEKYTOUHBIX
3HAYEHUSX HEMpepbIBHOM (yHKIMU. PemieHue ypaBHEHHI.
HenpepbIBHOCTH 00paTHOM (PYyHKIIUU.

KonTprpumepsl, cBsi3aHHBIE C TOHATHEM HENPEPBIBHOCTH (PYHKIIHH.
I'unepOonuueckue QyHKITUN.

OcHoOBHbIE 3JIeMEHTapHble (PYHKLINH, KaK TOMOMOP(U3MBI TPYIII.
JlokazaTenbcTBO quddepeHnupyemMocTy GyHKIIUN 10 ONpeIeIeHUIO.
['eoMeTprueckuil CMBICII IIPOU3BOIHOM.

[Ipumenenue auddepenmana K NpruOINKEHHBIM BEIUUCICHUSIM.
KonTtpnpumepsl, cBsi3aHHbIE ¢ TOHATHEM AUPHEpEeHIIUPYEMOCTH QYHKIIUU.
OcHoBHBIE Teopembl TuhPepeHIINATEHOTO UCYUCIICHUS.

OKcTpeMyM (PyHKLIUU.

[IpakTuueckue 3a1a49u Ha OTHICKAHUE IKCTPEMATBHBIX 3HAYCHUHN (QYHKITUN.
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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.

DKCTpEMyMBbI B TEOMETPUYECKUX 3aadax.

Hcropuueckue 3aau Ha SKCTPEMYM.

JIoKa3aTenbCTBO HEPABEHCTB € UCIIOJIB30BAHUEM CBOMCTB MOHOTOHHOCTH U
AKCTPEMAIbHBIX 3HAUEHUN (DYHKLUU.

®opmyna Teinopa u npuOIMKEHHbBIE BHIYUCICHUSI.

[Tpumenenue ¢popmyinsl Telinopa K OTBICKAHUIO TIPEETOB (HYHKIIUH.
Brinykiibie ¥ BOTHYThIE (DYHKIIHU.

DKCTpEMYyMBI BBIITYKJIBIX M BOTHYTHIX (DYHKITUH.

JI0Ka3aTenbCTBO HEPABEHCTB € UCIIOJIB30BAHUEM ITOHATUI BBITYKJIOCTH U
BOTHYTOCTH (DYHKIIHIA.

OTpICKaHNE aCUMIITOT.

Hennueinpie acCUMIITOTHI.

HuddepenunpoBanue GyHKINN, 3aJaHHBIX TAPAMETPUYECKHU.
HuddepenurpoBanue HESBHO 3alaHHBIX (PYHKIUH.

ITepBooOpazHbie pa3pbIBHBIX PYHKIUH.

CrenrasibHbIE IPUEMBI BBIYMCIICHHSI HEOIIPEACIICHHBIX HHTETPAJIOB.
KoHTp npumeps! B Teopun uHTerpana Pumana.

CrienrasibHbIE IPUEMBI BEIYHMCIICHUS ONIPENEIEHHBIX HHTErPAJIOB.
Beruucnenue narerpana Pumana—Cruiibrbeca.

Teopemsbl 0 cpegHEM 3HAYEHUU TSI UHTErPAJIa.

OTbIcKaHUE TIJIOMIAIeH TIOCKUX (UTYP U U IJIOINIA/IeH MOBEPXHOCTEH
BpAILIEHHs] C TOMOIIBIO MHTETpAa.

OTpickaHne 00BEMOB C ITOMOIIBIO HHTETpaa.

Pemenue pusnueckux 3aqad ¢ IOMOIIbIO HHTETPAJIA.

Boruncnenne HeKOTOPbIX HECOOCTBEHHBIX HHTETPAJIOB.

[Ipu3Haku CXOOUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

AGcooTHas CXOOUMOCTh HECOOCTBEHHBIX HHTETPAJIOB.

ToHKME TPU3HAKKU CXOJAMMOCTHU MOJIOKHUTEIBHBIX YACIOBBIX PSIAOB.
AOCOoIOTHAs CXOUMOCTh YHCIIOBBIX PSAAOB.

Hekortopsle MpruemMbl OTBICKAHUSI CYMM YHCIIOBBIX PSAIOB.
WHTerpanbHbIi NPU3HAK CXOAUMOCTH YUCIIOBBIX PSIOB.

OTbickaHue 00JaCTH CXOAUMOCTH (QYHKIIMOHATIBHBIX PSJIOB.
PaBHOMEpHas cX0IUMOCTh (DYHKIIMOHAJIBHBIX MOCJIEI0BATEIBLHOCTEN U PSAAOB.
HuddepenurpoBanue GyHKIMOHATBHBIX PSIIOB.

WNurterpupoBanre QyHKIIMOHATBHBIX PSAIOB.

KonTtpnpumepsl B Teopun PyHKITMOHATIBHBIX PSAIOB.

O065acTh CXOAUMOCTH CTENIEHHOTO PsAA.

Paznoxenune GyHKIMIA B CTETICHHBIC PSIBL.

[TpuOnmkeHHbIe BHIYUCIECHUS C TOMOIIBIO (DYHKIMOHAIBHBIX PSIOB.
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76.
77,

78.
79.

80.

81.

82.

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

DKcroHeHTa U Jorapudm, Kak cymma psja.

Tpuronomerpudeckue u runepooanueckre pyHKINN, KaK CyMMBbI
(YHKIMpPHAIBHBIX PSAIOB.

Tononornyeckre cBONCTBA MHOXKECTB B MHOTOMEPHOM IPOCTPAHCTBE.
[Ipenen pynkunu Muorux nepemeHHbIx. [loBTopHBIEC ipenensl. [Ipenen mo
HamnpasyeHuto. [Ipenen no kpuBo. KoHTpripuMepsl, CBA3aHHBIE C TIOHATHEM
npeaena QyHKIIH.

HenpepsiBHOCT (yHKITMIT MHOTHX TIEpeMEHHBIX. HenmpephIBHOCTH 1O
(ukcupoBaHHOI nepeMeHHON. HenpepbhIBHOCTH 10 IOAIPOCTPAHCTBY.
KoHTpnpumepsl, CBA3aHHBIE C IOHSATHEM HEIIPEPBIBHOCTH.

['eomeTrpuueckas unTeprperanus qupGepeHIupyeMOCTH JJIsl MHOTOMEPHON
¢yukiun. KacarenpHas miI0CKOCTh U HOPMAJIb.

YacTHble TpoU3BOAHBIE U AU((DepeHIInaIbl BBICIINX MOPSIAKOB MHOTOMEPHBIX
¢ynkuuid. KoHTpnpumepsl, CBS3aHHbIE ¢ TOHATHEM TUPHEPEHIIUPYEMOCTH.
DKCTpeMyM MHOTOMEPHON (PyHKIIUU.

VY CIIOBHBIN DKCTPEMYM.

Mepa Kopaana.

MmuoxectBa JIeberoBoit Mepbl HYJIb.

HexoTopble mpueMbl BEIYUCIEHUS JBOWHBIX U TPOWHBIX UHTETPAJIOB.
MHOromepHsie UHTETPAJIBI.

HecoOcTBeHHBIE KpATHBIE UHTETPAIBI.

[IpunoxeHust KpaTHBIX UHTETPAJIOB.

HexoTopble mpueMbl BEIYUCIIEHUS KPUBOJIMHENHBIX MHTETPAIIOB UHTETPAJIOB.
®opmyna ['puna.

Bropas dhopmyna I'puna.

[IpuitokeHust KpUBOJIMHENHBIX UHTETPAJIOB.

KOHTpOJIBHLIe BOIIPOCHI U 3aIaHUA

BBenenue B anaaus

1. TlpuBemauTe onpeaesieHne BEpXHEN TpaHu MHOXKECTBA.
2. IlpuBenurte mpuMep MHOXKECTBA, UMEIOIIETO BEPXHIOIO TPaHb U HE

HUMCIOIICTO HAMMCHBIICT'O 3JICMCHTA.

3. Haiinure BepxHUE 1 HIDKHUAE TPAHU MHOMECTB.

3.1. {0,1,0,01%; 0,00111, ...} 3.2. {(_1)“_ ‘ne N}

n
n+1

4. IlpuBenurte npuMep MHOKECTBA UMEIOIIETO BEPXHIOIO IPaHb U HE

HUMCIOIICTO HAMMCHBIICTO 3JICMCHTA

5. IlpuBenure onpeneneHne QPyHKINU.
6. Cpenu KpuBBIX, IPUBEICHHBIX HA PUCYHKAX, BBIOEPUTE T€, KOTOPHIE
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SBISIIOTCA TpadukamMul PyHKIIHIA.

7. IlpuBenurte npuMep npezesia nocaea0BaTeIbHOCTH.

8. IIpuBenurte npuMepsl NOCIEAOBATEIBHOCTEN, UMEIOIMX KOHEUHBIN NIPEe,
UMEIOLINX OECKOHEUHBIN MTpeJei, HE UMEIOIIMX Ipeaena.

9. IlpuBenute ompenencHue npeaenaa GyHKIUNA B TOUKE.

10.I1IpuBenuTe mpuMepsl GYHKITHI, UMEIOIIUX KOHEYHBIN TPEET, UMEIOIIIX
OECKOHEYHBIN Mpeiesl, HE UMEIOIIUX MPEEa B 3aJaHHON TOUKE.

11.TTpuBeauTe onpeAcieHne HePEPHIBHON (DYHKITHH.

12.1lpuBenuTe npuMeEpPHI pa3pbIBHBIX (PYHKIMA, UMEIOLUINX TOUKH Pa3pbiBa
Pa3JINYHBIX TUIIOB.

NuddepeHunpoBaHue OAHOMEPHBIX PYHKIMA. IKCTPEMYM OJTHOMEPHOM
(pysaxumnu. UaTerpupoBanue 0{HOMEPHbIX (PYHKIIHI.

1. TlpuBemute onpenenenue audpdepeHIpyeMocTy GyHKIIMU B TOUKE U
IPOU3BOAHON (DYHKIIUHU B TOUKE.

2. YxkaxuTe CBsI3b MeXy IU(PepeHIupyeMOCTbiO U HENTPEPHIBHOCTHIO
¢yskuu B Touke. [IpuBeaure HeoOX0UMBIE IPUMEPHI.

3. Ompenenute, sisietcs i Gyakmun  f (X) = G -signx m f(x)=x-signx
mudepeHunpyeMbIMUA B TOUKE x —o0.

4. Haiigute npou3BOHbIE PYHKIUU

4.1. f(x)=cosz(12x+%) 42, f(x)=e2wD"

5. [lpuBeaure onpezeneHne TOYEK JIOKaJIbHOTO MaKCUMyMa U TOUYEK
JIOKQJIbBHOTO MUHUMYMa (yHKITUH.

6. IlpuBenurte mpuMepsl TOUEK JOKATBHOTO MAKCUMYMa U TOYEK JIOKaJIbHOTO
MUHUMYMa (QyHKIUU. [IoKa)kuTe reoMeTpu4ecKyto HHTEPIPETALHIO.

7. TlpuBenute mpumMepsl GYHKIUH, HE UMEIOIINX JOKATBHBIX IKCTPEMYMOB.

8. CdopmynupyiiTe HEOOXOANMOE YCIOBHE IKCTPEMyMa.

9. CdopmynupyiiTe 10CTaTOYHOE YCIOBUE IKCTPEMyMa.

10.Haitaure Touku sKcTpemyma GyHKIUH f

101 f()=x*(x-1)  102. f(x)=x-|]x-1 10.3.
f(x)=|x|e™.
11.naitauTe HauOOJIbIIIE U HAMMEHbIIIeE 3HaueHne PyHKIUKM f Ha TpOMEXyTKe

A

111 fo=3x*-1x*-1, A=[-1] 112
f(x)=x-e7%, A=[-11]
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12.Chopmynupyiite onpenenenue nHTerpaia Pumana mo otpesky.

13.YkaxuTe KIacchl UHTETPUPYEMBIX (PYHKIIHMA.

14.TIpuBeauTe MpuMep HEUHTETPUPYEMOU HYHKITUH.

15.Chopmynupyiite ornpeeiacHue mepBooopazHon GyHKIUH.

16.Haiinute nepBooOpasnyto r ais Gynkuuu f(X) =signx, Takyro, 4To
F(0)=0.

17.Tlpusenute popmyiy pasznoxkeHusi ParmonanbHol podu Ha dJIeMEHTapHBIE.

18. HaiiguTte HeonpeaeIeHHbIE HHTETPaIbl.
18.1. [%— 182, [%— 183 [

) ) x3 -1

19.HaitnuTe onpeneieHHbIC UHTETPAIbI.
2 T 1
19.1. [%Xgx 19.2. [x*cosxdx 19.3. [x%e dx
X
1 0 0

20.ITpuBenute onpeaeneHus YUCIOBOIO psijia, CXOAAIIErOCs YUCIOBOIO psijia.
[TpuBeauTe MpUMEpHI CXOASAIINXCS U PACXOSIIUXCS PSIOB.

21.ChopmynupyiiTe HEOOXOAUMBINA MTPU3HAK CXOAMMOCTH YUCIOBOIO Psa.
SBnsieTcs M HEOOXOAUMOE YCIOBHUE CXOAMMOCTH IOCTATOYHBIM.
[IpuBenuTe NpUMEPBHL.

22.ChopMynupyiTe J0CTaTOYHBIC TPU3HAKH CXOAUMOCTH MTOJOKUTEITHHBIX
PAAOB. SIBIAIOTCS TN TOCTATOYHBIE YCIOBHS CXOIMMOCTH HEOOXOTUMBIMH.

23.CopmynupyiiTe onpeneiaeHust abCOMOTHO CXOIALIET0Cs YNCIOBOIO psia,
YCIOBHO CXOJISILIIETOCS YUCIOBOTO psna. [IpuBeaure npumepsl.

24.ChopmynupyiTe J0CTaTOYHBIC TPU3HAKU CXOAUMOCTH PSIIOB C
MPOU3BOJIBHBIMU WieHaMH. [[puBerTe MpUMEpHI, TOKA3BIBAIOIIIKE, YTO BCE
YCIIOBUS TEOPEM SIBIISTFOTCSI CYIIIE€CTBEHHBIMH.

25.CdopmynupyiiTe nmpu3HaKu aOCOTIOTHOM CXOJUMOCTH.

26.ChopmynupyiiTe onpeecHIue 3HaKOUEPETYIOMEroCs CXOISIIEeT0Cs
YHICJIOBOTO Psijia, MPU3HAKU cXoauMocTH. [IpuBenuTe mpumepsl,
MOKAa3bIBAIOIINE, YTO BCE YCIOBHUS TEOPEM SBJISIFOTCS CYIIECTBEHHBIMH.

27.Chopmynupyiite onpeaeiaeHrue GyHKIIMOHATBHON MOCIeI0BaTeIbHOCTH,
OTIpeAeNeHNS TOTOUYEYHON CXOAUMOCTH, OOJIACTH CXOIUMOCTH, TIPEAETHHON
(GyHKUIHU.

28.Chopmynupyiite onpeaeneHne paBHOMEPHOU CXOAUMOCTH
(GyHKIMOHAJIBLHOM MOCIE10BATEIbHOCTH.

29.ChopmynupyiTe J0CTaTOYHBIC YCIOBUS HETIPEPHIBHOCTH MPEACIbHON
byHKIMA. SBISIOTCS JM TOCTATOYHBIE YCIOBUS HE0OX0MMbIMU? MOXKET JTn
MOCJIEIOBATEILHOCTh HETIPEPHIBHBIX (DYHKIIUNA CXOIUTHCS PABHOMEPHO K
pa3phIBHOM (PYHKITUH.

30.Copmynupyiite noctaTrouHble ycaoBus AudOepeHIpyeMoCcTH
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npeneabHON QyHKIUH. SBISIOTCS JI JOCTATOYHBIE YCIOBUS
HEOOXOTUMBIMHU?

31.Chopmynupyiite onpeneiacHrue GyHKIIMOHATBHOTO PsAia, ONPECIICHHUS
MOTOYEYHOM CXOJUMOCTH, 00JIACTH CXOAUMOCTH, CyMMBI Psijia.

32.ChopmynupyiTe onpeeieHue paBHOMEPHON CXOAUMOCTH
(GYHKIIMOHATBHOU psizia.

33.CopmynupyiiTe 10CTaTOUHBIE YCIOBUS HEMIPEPHIBHOCTH CYMMBI PA/IA.
SIBASIFOTCS M AOCTATOYHBIE YCIOBUS HEOOXOAUMBIMU?

34.ChopmynupyiTe J0CTaTOUHbIE YCIO0BUSA MU PEepeHIIUPYEMOCTH CYMMBI
psna. SIBISIOTCS U TOCTATOYHBIE YCIOBHS HEOOXOIUMBIMHU?

35.CdopmynupyiiTe onpeneracHne CTEIEHHOTO Psijia, OMUIIUTE CTPYKTYPY
00J1acTH CXOANUMOCTH, XapaKTep CXOAUMOCTH.

36.IIpuBeanTte ciocoOb! OTHICKAHUS pagryca CXOAMMOCTH CTETIEHHOTO psfa.

37.ChopmynupyiiTe onpeneiacHus psaoB Teinopa, MakiopeHa.

38.CdopmynupyiiTe 10CTaTOUHBIE YCIOBUS PA3I0KEHUS (PYHKIIMH B P
Teinopa.

39.I1onyunTe pas3ioKeHus B CTENIEHHON Psii OCHOBHBIX JIEMEHTapHbIX
(GYHKIMH, yKaXUTe 00JaCTH CXOUMOCTH MOJIYYEHHBIX PSIIOB.

3ajgayu Ha NMPAKTUICCKUX 3aHATHUAX

JAu¢pepeHurpoBaHne OAHOMEPHBIX (PYHKIUI. IKCTPEMYM OJTHOMEPHOI
GyHkumu

1. Onpenenute, Oynet i pyHkuust f(x) = \/M -sin \/M nuddepenurpyemMa B

TOYKE x-o0.

x-eV*

2. Haiigure nponssoaayto GyHkiun  f(x) =sin? 2| x? +ﬁ
arctg

3. Haiinute xacarenbHbie PyHKIMU  f(X) = 1§§2 , B HENOJBIJKHBIX TOYKAX

ITOU (PYHKITUH.

4. Onpenenute, CKONBKO pa3 GyHKIMA f(x) = (x—|x))-x* auppepeHIupyema B
TOYKE x—o0-

5. Ilycth  f(x) = x-sinzx. Jlokaxkure, uro mayisg modoro uncia M Haigercs

TOYKA X, >M, Takasg, 9yTo f'(x))=0.

) in(e*—sinZx+2cosZ . in2
6. Hainure npenensl 6.1. |jm Sn(Esingxfeosix) G D |jm xasin’x
Xl In x—x+1 x—0 IN(1+x)—x

7. Haiinure npoMeXKyTKd MOHOTOHHOCTH U TOYKHU SKCTpeMyMa (pyHKITUH

f(x) :|x—]4e_‘x_”.
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8. Haiinute HauMeHblIee U HanOOJbIlIEe 3HAYCHUE (PYHKIIUU
f(x)=x*—6x>+9x—1 Ha OTpE3KE [2:4].
9. HaiinuTte paBHOOEAPEHHBIN TPEYTOJLHUK HAMOOIBIICH IIOMIATH,

BIIMCAHHBIN B OKPY’KHOCTb 33JIaHHOTO pajnyca

2(x-1)
x+1 !

10. [JokaxuTe HEpaBEHCTBO Inx > x=>1. I[IpUBEIUTE TEOMETPUUECKYIO

WILTIOCTPALIUIO.
11. Haiiaure mpoMexXyTKH BBIIYKIOCTH U BOTHYTOCTH, & TaKXe TOUKU
neperu6a Gpyukiun f(x) =-2%; .

1+x?

12. Haiigure BTopyro npou3Boanyto GyHkmun  f (x) = x> +arctg X .

Heonpenenennsplii uHTErpaJd. OnpeaejaeHHbIH HHTErPaJ

1. Haiinute uHTErpabl.

2
11 (2% 4312 12 (x —2x+2)|n(x+1)+2xd .
I(X 29y I X% —2x+2 ’

13 ,[ 2x3 —2x2 + 4x
Y (x+D)(x=D2 (X2 +1)

1.5. I4dmx. 1.6. je“” dx . 1.7. jS‘”Sde

X+32+X cos? x

T
1 6 cin oy
17, x> Xox. 18, |[SEXCOSX
% 2 o SIN X +C0s” X
1 05

1.9. J‘(x3+eﬁ)—sin%x—$)dx 1.10. j(Zx—1)~e4X2‘4X+1dx
0 0

1.4. J'x-sin 3x dx

e 0
1.11. janx-dx 1.12. Ix3 1—x%dx

1 -1
Heco0cTBennbiii mHTerpaJ. llpunoxenuss vHTerpasa

1. Haiigute ruiomanb GUrypsl OrpaHUYCHHOM TUHUSAMU y —singx Uy = ﬁ X

2. Haiinure IIMHY KPHBOH  x — 212, y— %ﬁ te[0;2]

3. HccnenyiiTe Ha CXOAMMOCTh HECOOCTBEHHBIN HHTETPAI.

+00 2 +00 16/ 3 4
31 [mifa. 32 [ 33 [V
1 X p Vx o X

YucaoBblie psiabl
1. Uccnenyiite Ha CXOUMOCTD PSII.
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> n+1 * n+1 n?+1
112 7 1.2. Zm Z‘i
n=

n=1M

142

1.5. §: ( 2-—1}. 16. g2’ 17y O o7

n+3n

N 1 Qn)! ot N 2n

q)yHKHI/IOHaJIBHLIe H CTCIICHHBIC PSAAbI

1. Hccnenyiite pyHKIMOHATBHYIO TOCIEAOBATEIHLHOCTh (f,} Ha

CXOIUMOCTb 1 paBHOMepHy}o CXOIMMOCTh Ha MHOXecTBe A.
1.1. f (x A=[01]. 1.2 arctgnx - A =(0:40).
n(x) = [01] fa(x) = 2F A=(01+0)

1 n+x '’

2. HccaenyiiTe Ha paBHOMEPHYIO CXOJUMOCTh (DYHKIIMOHAJIBHBIHN ST Ha
MHOXecTBe A.

2.1. Zl+nx4x2’ A=(0;+c0)- 2.2. Z X7, A=(0;+00)-

2,2
2.3. Z( n+1 arCth A= (—oo;—|—oo). 2.4, Ze_n X CoSNX A:[O,ﬂ-]
3. HaI/I,Z[I/ITC paanyC HHTCPBA U 06HaCTb CXOAMMOCTH CTCIICHHOI'O psaa.
31, (1. 1\ 0. 3.2.
Z(1+ ﬁ) X Z 2nI
n=1

4. ®yuknuio f pasnoxure B psaj MaKnopeHa U HalauTe 00J1acTh
CXOJIMMOCTH 3TOTO pAJA.

4.1. f(X):e_XZ. 4.2. f(x)zl_xl_ 43. f(x)=In%1-x)-

5. Haligure cymmy psina

O 20 ©
51 Z)z(n_l. 52 Zn(n +1)Xn .
n=1

n=1

JAu¢ppepenunanbHoe ncuuciaeHne QyHKIUN MHOTMX AefCTBUTEIbHBIX
nepeMeHHbIX

. aind. \2 1 v2 4 52
1. Haitmure w st QyHKIIH  f (X, y,z)_{z sing - X“+y“+2z%, 720,
0, z=0

o i of ﬂ _ yxinyz
2. Haiigure x' oy " = s GyHkuu - f(x,y,z) =X

3. Haitmure _2°f a1 byaxkmun  f(x,y,z) =e¥% .cosx
i vl Gynkn (X,y,2)
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4. Haitnure df (%,1,0) u dzf(%,l,O) st pyHKIIMN
f(x,y,z)=z~sinxy+%‘cosxz

5. HaiiguTe KacaTenbHyIO IIOCKOCTh K PyHKIMU  f (X, y) =1+ X% —y?,
napamieabHyIo IIOCKOCTH  p(x,y)—1— x4y
6. HaiiuTe TOuKH JIOKaIbHOTO SKCTpeMyMa (YHKIINH

6.1 f(xy,2)=xy’1l-x-y-z) 6.2 f(xyy):ﬂ

1+x2+y?
7. HaitguTe TOYKH yCIIOBHOTO IKCTpeMyMa PYHKIIMM ¢, MPHU 3aJaHHBIX
OTpaHUYCHHUSIX.
71, f(xy,2)=xy% Xx+y=z
7.2, f(xy,2)=xy+z, x°+y>=2, x+y+z=3.

/[BOiiHBbIE U TPOWHbIC HHTErPAJIbl, UX NIPUJI0KECHUSA

1. Haiigute nBoitHOM uHTErpa no obmactu G, orpaHMYEHHON yKa3aHHBIMH
JVHUASIMUA

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

1.4. J'Z—Xydxdy, x2:y, 2X=Y, X=1 x=2

2. Haiiaute TpoitHOM uHTErpas 1o oodjactu G, orpaHMYEHHON YKa3aHHBIMU
ITIOBEPXHOCTSIMHU

2.1. ”jxdxdydz, Xx=0,y=0,z=1Lx+y+z2=2

2.2. _m\/_dxdydz Xx=2,y=0, 2=0,x* +y* =1, z=x* +y?

x+y

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

3. Haiiaute momans GUrypsl, OrpaHUYCHHON JTHHUSIMU
3.1 4y:x2 —4x, x=y+3
32. x=2y, y=3x, 3x=2-y, x=4-2y
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4. Haiinure o0beM Tea OrPaHUYSHHOTO TTOBEPXHOCTIMU

41.x2+92::2x,

Z:x2+y{

z=0

KpuBosnHeiinble HHTErpaibl

1. Haitgure KpuBOJIMHEWHBIE HHTETPAIIBI

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

1.2.
I

1.3.

1.4.

(x=y)dx = (x+y)dy,

'ydx—xdy, I:y:x3, 0<x<2

A=(2,-1), B =(L0)
2. Ucnonw3ys dopmyny ['puna, HaliiuTe HHTETpal

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

oG

[Jyds, 1: x=a(t —sint), y =a(l—cost), 0<t <2z

| — mpoU3BONBHBIN Ty Th, COSTMHSFONIUI TOUKH

2. Ouenounvle mamepuasvl 0131 NPOGEOCHUSA RPOMENHCYMOYHOU ammecmauuu

IInanupyemslit
00pa3oBaTeNbHBIN pe3ynbTaT

TumnoBeie KOHTPOJIbHBIC

KpI/ITepI/II/I OLICHMBAHMA M IIKaJla

3aJJaHUs OLICHUBAHUS
(KoMMeTeHIs, HTHAUKATOP)
OIIK-1 Cnocobex 1. YKaxure | @ [lonHo u  npaguibHO  OaHbl
PUMEHSTH TEOPETHYECKHE omeemvl HA 6ce NOCMABIIEHHbIE
(yHIaMeHTaJIbHbIE  3HAHMS, | pe3yJIbTaThl, 6ONPOCHL, npugedenbl
MONTydeHHble B OONACTH | HO3BOJSIONIME  PEIIMTH | ' eobxooumbie npuMepel,
cmyoenm noxasvieaem
MareMaTu4yeckux u (WiaM) | 3amady MIOUCKa
NOHUMAHUE u3na2aemozo
€CTECTBEHHBIX ~ HAyK, M | OKCTpemMyma QYHKUMM Ha | . epuana
UCIOJIb30BATh ux B | OTpe3Ke. — 30— 40 6annos
npogeccuoHaTbHON 2. BeiGepute onHy u3 | e [lonno u npasuibHo  OaHbl
JEATENbHOCTH IOJCTAHOBOK  ODWiepa, | Omeembvl Ha 6ce NOCMaesieHHble
OIIK-1.1 Ocywecmensem MO3BOJIAIONIYIO ~ HaiTh | 6ONPOCHL, npuseoeHbl
ombop meopemuuecko2o U | HEONPEIAETICHHBIN npuMepbl,  OOHGKO  UMEIoMCs
Hemo4YHOCmu, 8 yenom
NPAKmu4eckoeo Mamepuanida | WHTETPal
19 p cmyoenm nokasvlgéaem
- X
OIIK-1.2 Pewaem munosvie I e NOHUMAHUE U3YUEeHHO20
3a0auu 6 pamkax | ° 1+ xNx? +x+1 Mamepuana
npogheccuoHanbHol Haiinure nanpeii | — 20— 29 6anna
oesimenbHOCmu HEOIPe e ICHHBIH e Omeem Oan 6 OCHOBHOM
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OIIK-1.3 Hcnonvzyem

pasnuuHvle Memoobvl u
npuemvl  peuwieHuss  3a0ay
npogeccuoHanbHou
OdesmenvbHoCmu

WHTETpall.
3. [IpoBeauTe ananu3
CBOMCTB (PYHKIIMH U
IMOCTPOMTE ICKU3 €€
rpaduka mo
XapaKTePHBIM TOYKAM
(HyJIsIM, SKCTpeMyMa,
TOYKaM Teperuda)
>(3x+4).
(x+1)°3
4. Tlyctb

fx)=

f(X)=x-sinxzXx.
Jlokaxxute, 4TO JJIs
mro6oro uncia M
HaWeTCd TOUKa

Xg > M, Takas, uro
f'(xy) =0. IIpuBenure
reOMETPUUYECKYIO
WHTEPIPETALNIO 33/1a4H.
5. Haitnure oiomans
obiactu D,
OTPAaHUYECHHOMN
YKa3aHHBIMH JIMHUSIMH,
a) IEHCTBYsI 110
omnpeeneHus, u 0)
npuMeHsist popmyiy
I'puna
D:y=x2—];y=-x2+
1.

NPAsUIbHO, HO HEOOCMAMOYHO
ApeyMeHmMuUpoBansvl  6bl80OUL,
npueeoemvl He ace
Heobxo0umvle npumepbl
—10- 19 6ann0s

e /lanbl HesepHble OmEembl Ha
nOCMasienHble 60NPOChL
—0-9 6annos

V. YueOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE OOecTiedeHne JUCIUILTUHbI
1) Pexomenoyemas iumepamypa

a) OcHOBHas JiUTEepaTypa:

1. ®uxrenronsi, I'. M. Kypc nuddepennnanbHOro 1 HHTErpaaIbHOTO UCUUCICHUS
B 3-x 1. Tom 3 / I'. M. ®uxrtenronsi. — 14-e uzn., crep. — Cankr-IletepOypr :

Jlanb, 2023. — 656 c. — ISBN 978-5-507-47239-0. — TekcT : 351eKTpOHHbIH //
URL:

Jlaub

AJIEKTPOHHO-OMOIMOTEeUHAs

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

CHUCTEMaA.

2. l'onyGeB A. A. Beeaenue B aHanus: yueOHoe nocodue / A. A. T'onyGes, B. 1O.

Cyerun ; ®@enep. areHTCTBO 1Mo obOpazoBanuto, [[OY BIIO "Tsep. roc. yH-T". -

TBepn

TBepckoil rocynapcrBeHHblid yHuBepcurer, 2007. - 158 c.

nJI.

bubmuorp.: c. 155 (7 Ha3B.). — DneKTpoHHBIN pecypc. — Pexxum moctyma:
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https://e.lanbook.com/book/351872

http://texts.lib.tversu.ru/texts/016260qgl.pdf

0) JlonmotHUTEILHAA JTUTEpaTypa:

1. Mapon, U. A. luddepenimanpbHoe U HHTETPaIbHOE UCYUCICHNE B TIpUMEpax U
3amayax. OyHKIIMU OAHOU MEpEeMEeHHOH : yueOHoe mocodue / M. A. Mapon. — 3-¢
u3n. — Cankr-IletepOypr : Jlanp, 2022. — 400 ¢. — ISBN 978-5-8114-0849-
8. — Texkcr : anexTpoHHBIN // JlaHb : 3ME€KTPOHHO-OMONMOTEYHAs cHUcTeMa. —

URL.: https://e.lanbook.com/book/210134
2. T'onyber A.A. JludbdepeHnmaabHoe U UHTETpaIbHOE HCUYHCIeHHE (YHKIUN

OJIHOTO JICCTBUTEJILHOTO MEpPeMEHHOTro : yuyeoHoe nocodue / A. A. I'omy6es; M-
Bo oOpazoBanusi PO, ®I'bBOY BIIO "Tsep. roc. yu-t". - TBepb: TBepckoii
rocyJIapCcTBEeHHBIN yHUBEpcUTeT, 2015. - 158 c. : un., Tabmn. - bubmuorp.: c. 155 (14
Ha3B.). — DJIEKTPOHHBIN pecypc. — Pexum noctyna:
http://texts.lib.tversu.ru/texts/09885ucheb.pdf

2) [Ipocpammnoe obecneuerue

Google Chrome oecratroe 110

Sunekc bpaysep 6ecmiatnoe 110

Kaspersky Endpoint Security 10 | akt Ha nepemauy npas I1K545 ot 16.12.2022
MHoro¢yHKIIMOHATHHBIH 6ecmiatnoe [10

pemxaktop ONLYOFFICE

OC Linux Ubuntu 6ecrumataoe [10

3) Cospemennvie npogheccuonanvhvle 0Oasvbl  OAHHBIX U UHDOPMAYUOHHBIE
CNpABOYHbIE CUCTIEMbL

e Bua ungopmanuoHHOro pecypca,
. /;1 HAaNMEHOBaHHe HHPOPMALHMOHHOIO Anpec (URL)
pecypca
1 3bC «ZNANIUM.COM» https://znanium.com/
2 9BC «IOPAUT» https://urait.ru/
3 OBbC «YHI/IBepCI/ITe”ECKaSI O6ubanoreka https://biblioclub.ru/
OHJIAMH»
4 OBC IPR SMART http://www.iprbookshop.ru/
5 9bC «JIAHb» http://e.lanbook.com
6 3bC TeI'Y http://megapro.tversu.ru/megapro/Web
7 Penosurapuii TBI'Y http://eprints.tversu.ru
8 Pecypcol u3narensctBa Springer Nature http://link.springer.com/
9 CIIC Koncynbsrantllmroc (B cetn TBI'Y)
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http://texts.lib.tversu.ru/texts/01626ogl.pdf
https://e.lanbook.com/book/210134
http://texts.lib.tversu.ru/texts/09885ucheb.pdf
https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
http://megapro.tversu.ru/megapro/Web
http://eprints.tversu.ru/
http://link.springer.com/

VI. Meroanyeckue MaTepuajJbl JAias OOy4alOUIUXCH MO OCBOCHHIO
JAUCHHUILIMHBI

BO”pOCbl K IK3ameny

1 cemecTp
1. MuoxectBa. [lonmHoxecTBa. [Ipumepbl. TeopeTHKO-MHOKECTBEHHbIE
oTiepaly ¢ MHOXKEeCTBaMU: 00bEAMHEHNE, TIEpeceUeHNE, PA3HOCTh MHOYKECTB.
2. Ipunuun matematnueckoi nHaykiuu. HepaBenctBo bepnyim.

w

bunom Herotona.

4. TlonsTHE nECATUYHOMN IpOOU U IeHCTBUTENBHOTO uyncia. Koneunsie
JecsITUUHbIe Jpoou. OTHOIIEHUE NOPsIIKa HA MHOYKECTBE JEMCTBUTEIBHBIX
gycen. CBOMCTBAa OTHOLIEHUS NOPsIKA.

5. OrpanudeHHble MHOXKECTBA. BepxHue u HuxHue rpanu. [Ipumepst. ColicTBa.

Teopemsl 0 CyIIECTBOBAHUYN BEPXHEN U HUKHEU IPaHU.

[Ipr3Haku BEpXHEN U HUKHEW TPaHHU.

PanmonansHbie 1 MppallMOHAIBHBIE YNCIIA.

[Tpunuun Kanropa. [Ipunuun bopens — JleOera.

© o N o

[Tonsitue otHomeHust U hynkuuu. [Ipumepsl. 3HaueHne PyHKIIMU B TOUKE.
OO6uacthb onpenesieHrs 1 MHOKECTBO 3HaUeHUH QyHKIMU. ['paduk GyHKIIUN.
Pa3znuunbie cnocoObl 3a1aHus PYHKIUU.

10. O6pa3 u mpoodpa3 MHOKECTBA TIpH oToOpaxkeHuu. [Ipumeprr. CBolicTBa.

11. NHbeKTUBHBIC, CEOPBEKTUBHBIE U OMEKTUBHBIE OTOOpakeHus. [IpumMepsl.

12. Kommnozunus ¢pynakiuii. [Ipumepsr.

13. TlonsiTre obparHoit GhyHkuuu. [Ipumepsr.

14. YcnoBus cyniecTBOBaHUs 00paTHOM (QyHKIIUU.

15. Yucnossle pynkuuu. OrpanndeHHbie GyHKIUA. MOHOTOHHBIE (DYHKITUH.
UetHble 1 HeYeTHBIE pyHKIMU. [lepuonnueckue Gyukuuu. [Ipumepsr.
CaoiicTaa.

16. DnemenTapubie pynkun. Knaccudukaius 3neMeHTapHbIX QYHKINHA.

17. ®yHk1My, 3aJaHHbIC TApaMETPUUECKH, U PYHKIMH, 3aJaHHbIE HESIBHO.

18.ITonsarue nocnenoBarenbHocTH. [loamocaenoBaTeabHOCTh. [IpuMephl.

19. TlonsaTHe npenena YUCIOBOM Mociie1oBaTeIbHOCTH. [IpuMepsi.

20. OcHOBHBIE CBOMCTBA YHCIOBBIX MOCHIEN0BaTEIbHOCTEH. EqMHCTBEHHOCTH
npenena. OrpaHUYEeHHOCTh CXOASIIENCs MOCIeA0BaTeNbHOCTH. CXOIMMOCTh
MOJTNOCIEI0BATEIHOCTH.

21. Ilpenen yuCIOBOM MOCIEIOBATEIIBHOCTH U apU(PMETUUECKUE OTIEpaIUH.
Heonpenenennocru.

22. [lpenenbHbIN TIEpEX0/] B HEPABEHCTBAX.

23. Teopema o mpesese MpoMeKyTOYHON MOCIEeI0BATEILHOCTH.
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24.CXxo1MMOCTh MOHOTOHHON OTPAaHUYEHHON MOCIEI0BATEIbHOCTH.

25. Yucno € Kak BEepXHss rpaHb U Kak Mpeelt.

26. CymiecTBOBaHHE€ MOHOTOHHOM MOJIIOCIIEI0BATEILHOCTH Y TIPOU3BOJIBHOM
nocienoBarenpbHoCTH. [IpuHnmn bosbiiano — Belieprpacca.

27. Kputepuit Kot cxoauMOCTH YMCIOBOM MOCIEI0BATEIEHOCTH.

28. beckoHe4HO Malible rocieaoBarensbHocTu. [penen mponsBenenns 6€CKOHEUHO
MaJIOM ¥ OTPAHUYEHHOU IMOCIIEA0BATEIBHOCTH.

29.TlonsTue npeaenbHOM ToOuku MHOXKecTBa. [Ipumepsl. XapakTepuzamus
PEAEIbHON TOUKM MHOKECTBA B TEPMUHAX TOCIIEIOBATEIIBHOCTEN 3JIEMEHTOB
MHOX€ECTBA

30. [Tonsitue npenena GyHKIUU B TOUKE. DKBUBAJICHTHBIC ONIPEICIICHUS.

31. OgHocTopoHHME Mpeaenbl. TeopeMa o CyIecTBOBaHNH Tipeesia (YHKINH B
TEPMUHAX OJJHOCTOPOHHHUX.

32. DKBUBAJICHTHOCTH ompesenenuit npeaena ¢pyakiuu no Komm u no ['eiine.

33. OcHOBHBIE CBOICTBA Ipeena (pyHKIKU B TOUKe. ENMHCTBEHHOCTD TIpeena.
JlokanbHasi OrpaHUYEHHOCTh (PYHKIIMU UMEIOIIEH KOHEUHBIN Mpeiell B TOUKE.

34. [lpenen dyukuuu B Touke U apupmernyeckue onepamuu. Heorpenenennoctu
IIpY BBIYMCIIEHUH peaenoB. [IpenensHslii mepexos B HEpaBeHCTBaxX. Teopema
0 Mpezene NPOMEKYTOUHON (DYHKIIMH.

35. Teopema o mpezene ClI0XHON (HYHKITHH.

36. [1epBbIil 3aMeyaTeNIbHBIN TIpeAe  |im %

x—0
37. Bropoii 3ameuaTebHbIN Ipeae lim (1+ %)X, lim (1+ %)X,
X—>-+00 X—>—00
1
Iim@+ x)x-
x—0
38. DranoHHbIe OpEdenbl:  [im £=1 ,  [im &=L, |im "¢ jim 09 d+X)
x—0 X x—0 X x—>0 X x—0
39. DTanoHHbIE IPENENBL:  |im X2 =0, lim 22X _p, lim x* -log, x=0-
X—>+o0 @ X—>+o0  X” X—0+

40. beckoHeyHo Masbie U OeCKOHEYHO OoJibiue (GYHKIIMA. DKBUBAJIICHTHbIE
¢yakuuu. O — cumBonuka. [Tpumepst. ColicTBa.

41. [lonsaTre HenpepbIBHON (DYHKIIUU B TOUKE. JKBUBAJICHTHBIE OMPEICIICHNUS.
[Ipumepsr.

42. OHOCTOPOHHSS HEMPEPBIBHOCTL. [IpuMephl. Y cimoBre HEMPEPHIBHOCTH B
TEpMHUHAX ofgHOCTOpoHHEH. Kiaccuduxarms Touek paspriBa QyHKIIHH.

43. HenpepbsIBHOCTH (PYHKITMHM B TOUKE U apu(METHUECKHE OTIepaIiu.
HernpepbIBHOCTH KOMITO3UITMH HETIPEPHIBHBIX (DYHKITUH.

44. Teopema Beiiepmirpacca 00 orpaHUYeHHOCTH HETIPEPHIBHON (DYHKITHH.

45. Teopembl 06 0OpalieHUU HENPEPHIBHON (QYHKITUN B HYJIb U O TIPOMEKYTOYHBIX
3HAYCHUSX HEMPEPHIBHON (hYHKIIHH.
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46. Teopema 0 HEMPEPBHIBHOCTH 0OpaTHOM (PyHKLIUH.
47 Tlonstue nuddepennupyemMoit GyHKIIUU U TPOU3BOIHON (DYHKIIUU B TOUKE.
[Tpumepsr. [Ipon3BogHBIE Oa3UCHBIX dJIEMEHTAPHBIX (QYHKITHI

48. OnnocTopoHHUE npousBojiHbIe. [Ipumepsl. YcnoBus auddepeHupyeMocTy B

TCPMHUHAX OAHOCTOPOHHUX IIPOU3BOAHBIX.

49. Ycnosue nuddepeniupyeMoct GyHKIIUU B TOYKE B TEPMUHAX IPUPALICHHS.

Huddepennnar.

50. Juddepenupyemocts KOMIo3uIuu 1udHepeHIupyeMbIX YHKIIUA.

51. uddepenunpyeMocTs 1 apudmeTnyeckue onepamuu. [IponsBogHbie

52. MuddepenunpyeMocts 06paTHOM GyHKIMH. [Ipon3BoHbIE 00paTHBIY
TPUTOHOMETPUUYECKUX PYHKITHIA

53. 'eomeTpudecKuii CMBICI TPOU3BOTHOM.

54. OgHOCTOpPOHHME MOTyKacaTelbHbIe. Y CIOBHE TU(DPEpEeHIIMPYEMOCTH B
TEPMHHAX OJJHOCTOPOHHHX MOJyKacaTeIbHBIX. | eoMeTpuieckast
MHTEPIIPETAIIHS.

55. [lonsitue sxcrpemyma ¢pynkiuu. Teopema Depma.

56. Teopema Pomts.

57. Teopems! Jlarpanxa u Kol 0 KOHEUHBIX TPUPAIICHUSX.

58.Heo0Oxoaumbie U TOCTATOYHBIE YCIOBHSI SKCTPEMYyMaA.

2 ceMecCTp
[IpaBuiia Jlonurains.
[Ipon3BoIHBIE BBICIIUX MOPSAKOB.
®opmyina Telnopa ¢ 0OCTaTOYHBIM YWICHOM B 00111€# hopme.
®opmyna Telnopa ¢ ocratouHbiM YieHoM B Gpopme Jlarpanxka u Komm.

A

®opmyna Telnopa mis QyHKIui

f(x)=¢e", f(x)=sinx, f(X)=cOSX coCTaTo4HBIM 4NeHOM B hopMe

Jlarpanxka. CXOIMMOCTBH OCTATOYHOTO YJICHA.
6. ®opwmyuna Teiinopa wis dynxmmii  f(X) =In(l+x), f(X)=A+x)* ¢

0CcTaTo4YHbIM WieHOM B popme Ko, CxoammMocTh OCTaTOYHOTO YJICHA.

7. JlokanbHas dhopmyna Teitnopa. JlokansHas Gpopmyna Teitnopa st 6a3ucHBIX

AIIEMEHTApHBIX (PYHKIUH.

8. JloctarouHble yCIOBUS SKCTPEMyMa B TEPMUHAX BBICIIUX MPOU3BOIHBIX.

9. TlonHsTHs BBIMYKJIOW U BOTHYTOM (QyHKUMU. ['eoMeTpruueckas MHTEpIpeTaLns.
HenpeprIBHOCTS M1 OHOCTOPOHHSIS U PepeHInpPyeMOCTh BHITYKIION U
BOTHYTOU (DYHKIIUU.

10. YcroBus BBITYKIOCTH ¥ BOTHYTOCTH (DYHKIIMH B TEPMUHAX TIEPBOM U BTOPOU
MTPOU3BOJHOM.
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11.

12.

13.

14,

15.

16.
17.
18.
19.
20.

21,
22,

23.
24,
25,
26.
217,
28.

29.
30.
31.
32.

33.

VY c1oBUA BBIMYKIOCTH U BOTHYTOCTH (DYHKIIUM B TEPMUHAX MOJTyKacaTeIbHbIX
U KacaTesbHbIX. Touku nepernda. Heo6xoaumble 1 10CTAaTOUHBIE YCIOBHUS.

[Tonsitue naTerpana Pumana. [lpumepsl HHTErpUpPYEMON U HEUHTETPUPYEMOH

no Pumany QyHkuuu.

Kpurepuii ”HTErpUpyEMOCTH B TEPMUHAX YacTHBIX cymM. Kputepuii Jlebera

UHTETPUPYEMOCTH (QYHKITHH.

HNHTErpupyemMoCcTh MOHOTOHHOM, KyCOYHO-MOHOTOHHOM, HENPEPHIBHOW U

KyCOYHO-HENPEePhIBHON (HYHKIIUU.

HNuTerpupyeMocTb KOMIO3UIIMU HEMPEPHIBHON U UHTETPUPYEMOH (HYyHKIIUU.

HuTerpupyemMocTb MOYJIE UHTETPUPYEMOUN (PYHKIIMU U TIPOU3BEACHUS

WHTETPUPYEMBIX (YYHKITHA.

CBOICTBA TMHEWHOCTH U aIIUTUBHOCTY MHTErpana Pumana.

CBOMCTBO MOHOTOHHOCTH MHTErpasia Pumana. Onenka MoyIst HHTErpasa.

He3aBucuMocTh MHTErpasia OT 3Ha4€HU (PyHKIIMM B KOHEYHOM YHUCJIE TOYEK.

Teopema o cyiiecTBOBaHUH NIEPBOOOPA3HOM.

[Tonsitue nepBooOpazHoil. CTpyKTypa MHOXKECTBA IEPBOOOPA3HBIX

HENPEPBIBHON U KYCOUHO-HENPEPHIBHON (PYHKIINH.

®opmyna Hetotona — JleliOHua.

[Tonsarue HeonpeneaeHHOro uHTerpana. Tadnuna uarerpanoB. CBOUCTBO

JIMHEWHOCTH HEOTIPEJEIEHHOIO HHTETPaa.

HHTerpupoBaHue 1o 4acTsAM B HEONPEAEIICHHOM HHTErpaie. [Ipumepsr.

3aMeHa NepeMEeHHON B HeoIpeieIeHHOM uHTerpae. [Ilpumepsr.

HuTerpupoBanne parioHaNbHBIX (PYHKITUH.

HuTerpupoBanne uppaioHaIbHbIX (YHKIIUAHN.

HNHTerpupoBaHre TPUrOHOMETPUYECKUX (DYHKIIMIA.

HNHTerpupoBaHue 1o 4acTsAM U 3aMEHA MIEPEMEHHOM B ONIPEACIEHHOM

uHrerpaie. [Ipumepsr.

[IepBas Teopema 0 cpeHEM 3HAYEHUH U1 MHTErpana Pumana u ciieicTBus us

HEe..

Bropas TeopemMa o cpeaHeM 3HaAYEHUH U1l MHTErpaiia nHrerpaina Pumana

[TonsTue kpuBOW. BpruucieHue JIMHBI KPUBOM.

Brruncnenue mionaan KpUuBOJIUHEHHOM Tpaneiuy u o0bema Tejna BpalieHusl.
+00

Hecob6ctBennoro unterpana. OCHOBHbIE CBOMCTBA. IHTErpasbl: j lp dx,
X

b
.[L

P
0

a
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34,
35.
36.

37.

38.
39.

40.

41.

42.
43.

44,
45.

46.
47.

Kputepuit Komm cxogumoct HeCOOCTBEHHBIX HHTETPAJIOB.
[Tpu3Haku cpaBHEHHS CXOJUMOCTH HECOOCTBEHHBIX MHTErpajioB. [Ipumepsl
AOCOI0THAs CXOAUMOCTh HECOOCTBEHHBIX MHTErpanoB. MHTerpan

+00

j sin X dx

= ox.

1
[Tpusnaku Abens u Jupuxie cXoIuMOCTH HECOOCTBEHHBIX UHTETPAJIOB.
[Ipumepsr.
HecoOcTBeHHbIe HHTETPAbl C HECKOJIBKUMHU 0COOCHHOCTSIMU. [Iprmepsl.
[loHATHE YNCIIOBOTO psAa U CXOAUMOCTH psiaa. [Ipumepst. ['apmornuecknii
psn.
HeoOxoaumoe ycioBue cX0AUMOCTH YUCIOBOTO psifa. CXOAUMOCTh OCTaTKa
pana.
Kputepuit Komu cxogumoctu 4nciaoBoro psiia. AOCONIOTHASI CXOJUMOCTb.

Jlemma Ko o paspexennu psaaa. CxomxumocTs psiaa s 1 .

mn’
[Ipu3Haky cpaBHEHUSI CXOAUMOCTH MOJOKUTEILHOTO YUCIOBOIO psija.
[Tpusnaku JlanamOepa u Koim cxoguMOCTH MOJIOKUTEIIBHOTO psijia.
[Ipumepsr.
HNuTerpanbHblid NPU3HAK CXOJUMOCTH TTOJOKUTEIBLHOTO psia
AOcomoTHas cXoauMocTh psaa. [Ipusnaku A6ens u Jupuxiie cXoauMoCTH
pszia ¢ MPOU3BOJIbHBIMM WiieHaMu. [Ipu3Hak JIeiOHuIIa CX0IMMOCTH
3HAKOIIEPEMEHHOI0 psijia.
YMHOKEHHE PSIOB.
['pynnupoBka uneHoB psaaa. [lepecranoBka unenoB psana. Teopema Pumana.

3 cemecTp

[TonsiTue GyHKIMOHATIBHOM MMOCIE0BATENLHOCTY U (YHKIIMOHAIBHOIO Psija.
CxoaumocTh (QyHKIMOHAIBHOM MOCIE0BATENIbHOCTU U (PYHKIIMOHATIBHOTO
psana. [Ipumepsr.

PaBHOMEpHas cX0IUMOCTh (DYHKIIMOHAIBHOM MOCIEA0BATEIbBHOCTH U
¢dbynkunoHanbHOro psna. [lpumepsl. [lpusHak paBHOMEPHON CXOAUMOCTU
(GyHKUIHMOHAJIBLHOM MOCIE0BATEIbHOCTH.

[Tpuznak Betiepmrpacca paBHOMEPHON CXOIUMOCTH (PYHKITMOHAIBHOTO PsIa.
Kpurepuit Ko paBHOMEpHOM cX0MUMOCTH (HYYHKIIMOHATHLHOM
MOCJIEA0BATEIBHOCTH U (PYHKIIMOHAIBHOTO psjia.
HenpepbIBHOCTD MIpenesibHON (YHKIUHA PABHOMEPHO CXOSIIECHCS
(GyHKUIHMOHAJIBHOM MOCIe10BaTeNbHOCTH. HenmpepbIBHOCTH CYMMBI PABHOMEPHO
cxoasuierocss (GyHKIMOHAIBLHOTO PsIa.
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10.
11.

12.

13.
14.

15.
16.
17,

18.
19.

20.

21,

22,

23.

24,
25,

26.

Teopema o nmpenesbHOM IEPEeXoAe MOo1 3HAKOM HHTerpasna. Teopema o
MOYJIEHHOM UHTETPUPOBAHUM (PYHKIIMOHAIBHOTO Psija

Teopemsl 0 nowieHHOM AuddepeHnpoBaHUN GYHKIIMOHATHLHOM
MOCJIEIOBATENBHOCTU U (DYHKIIMOHATILHOTO Psia.

[Tonsarue crenennoro psga. Teopema Komm—Agamapa. Paguyc cxonumocTy,
MHTEPBAJ CXOJAUMOCTU U 00JIACTh CXOJUMOCTH CTEIIEHHOTO Ps/a.
Teopema AOenst 0 paBHOMEPHON CXOAMMOCTH CTETIEHHOTO psifa.
HenpepbIBHOCT CyMMBI CTETIEHHOTO psifa. IHTerprupoBanue u
mudepeHupoBaHue CTENEHHBIX PSI/IOB.

Teopema 06 oTbickaHue KOA(DPUIIMEHTOB CTEIIEHHOTO Psijia IO €ro CyMMeE.
Pan Teunnopa. YcinoBue cxogumocTu psiaa Teunopa. Pazinoxenue B psg
Teitnopa 6a3ucHbIX dneMeHTapHBIX GyHKIHH. [IoHsATHE TPUTOHOMETPHUYECKOTO
psana. Berancnenue ko3 UIIMEHTOB pABHOMEPHO CXOSILIErOCs
TPUTOHOMETPHUUECKOTO PSIA.

[Tonsitue psina @ypoe. Koappunuenter @ypbe. MUHUMATBEHOE CBOMCTBO
4acTHBIX CyMM psna Dypee.

HepasenctBo beccenst. CxoauMocTs K HyI0 KO3QPUIeHToB Pyphe.
SAnpo Jupuxine. ColictBa. IHTErpanbHOE NPEACTABICHUE YACTHBIX CYMM
pana Oypsbe.

[IpyHIMD JIOKAIW3aLNH.

[Ipu3naku Jnpuxie cxoquMmoctu psaga Pypse B TOUKE.

Cymmebl @eliepa. PaBHOMEpHAst CXOAMMOCTb OCIEA0BATEIILHOCTA CYMM
®eitepa HenpepbiBHOU PyHKIMN. PaBenctso [1apceBans

Nurerpan Oypee. [Ipu3Haku cxoquMocCTH.

[IpeoOpazoBanue Dypne. O6paTHOE npeodpazoBanue ypue. CBepTKA.

IIpoctpanctBo R". CkamspHoe nmpoussenenue. HepaBenctro Komm —
bynskosckoro. Hopma. CBoiicTBa HOPMBI.

OTKpBITHIE U 3aMKHYTbhIE MHOXECTBA. BHYTPEHHOCTh U 3aMbIKaHHE
MHOkecTBa. [Ipenenbubie TOuku. CXOAMMOCTD MOCJIEA0BATEIBHOCTH.

[onsarue pynkuuu  f : R™ — R". I'padux pynkuuu f : R> >R . [Ipumepsl.
[Mpoekuus. [Tpencrasnenne pynknuu f : R™ - R" ¢ mOMOIIbBIO
KOOPJAMHATHBIX (DYHKITHH.

[Tpenen u HenpepsiBHOCTH GyHKIMH f : R™ — R". DKBUBaJICHTHBIC

onpexnenenus. [Ipumepsl.
CBoiicTBa HepephIBHBIX (YHKIUNA. HenmpepbIBHOCTH KOMITO3UIIMH.

HenpepwiBHOCTh dyHKIIMH f : R™ — R" B cilydae HEmpepbIBHOCTH

KOOPJIMHATHBIX (DYHKITHH.
Teopema Beiepmrpacca.
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217,
28.

29.

30.
31.

32.

33.
34,

35.
36.

37.

10.
11.

HenpeppiBHOCT MO (PMKCUPOBAHHOM MEPEMEHHOM U TIO MTOANPOCTPAHCTBY.
[Tousitre nuddepenmmupyemort pyuakmuu f : R™ — R. I'pagueHr.
Huddepennnan. EqunctBeHHoCTs TpaauenTa. [IpumMepsi.

Ycnosue nuddepeniupyeMocTy B TEpMUHAX NpupaiieHuii. HermpepbiBHOCTD
muddepeHIpyeMon GyHKITUH.

YactHble npousBoaHble pyHkuuu. IlpaBuino Beruncnenus. [Ipumepsr.
Teopema o cTpykType rpaauenta. [lpumep QpyHkunu, UMEIOIIEH B TOUKE BCE
YaCTHBIE POU3BOJIHBIE, HO HE AU(PPEPEHIUPYEMOI B 3TOM TOUKE.

Teopema o nuddepenumpyeMoct PyHKINHN B CIIydae HEMPEPHIBHOCTH
YaCTHBIX MTPOU3BOIHBIX.

HuddepenurpoBanne cI0XKHONU QYHKIUH.

['eomeTpuueckas HHTEpIpeTanus rpaauenta. KacarenbHas MiI0CKOCTh U
HOpMaJib.

[TpousBogHas O HAIIPABIICHUIO.

YactHble pou3BOiHbIE U AU(depeHIInabl BEICIINX MOPsiAKOoB. [Iprumepsl.
dopMaibHas 3anuch TU(PepeHIaioB BEICIINX MOPSIIKOB.

®opwmyna Tenmopa.

4 cemecTp

JlokanbHeIi skcTpemyM ¢yHkimn @ R™ - R. Tlpumepsl. Heooxoaumelie
YCIIOBHSI 3KCTPEMYMA.

JloctaTouHbIC YCIOBUS IKCTpeMyMa st pyHkuu  f: R™ >R u
f:R?>R.

[Tonsitue nuddepennmupyemoit pyakmuu f : R™ - R". Omeparop —
npousBogHas. [Ipumepsl. Yciosue quddepeHunpyeMocTH B TEpMUHAX
npupaieHuid. HenpepbeiBHOCTE tuddepeHimpyeMoit GyHKINH.

TeopeMa o0 CTpyKType MaTpHLbl OllepaTopa NPOU3BOAHOM.
Huddepermmupyemocts pynknuu f : R™ - R" B ciydae HENIPEPHIBHOCTH
YACTHBIX TIPOU3BOJIHBIX KOOPJAMHATHBIX (DYHKITUH.

JuddepenurpyemMocTb KOMIO3ULUH.

TeopeMbl 0 KOHEYHBIX MPUPALLECHUSX.

HenpepwiBHo nuddepennmpyembie pyakmuu f : R™ —R". YciaoBus

HEMpepbIBHON u(dEepeHITUPYEMOCTH.

Teopema 06 oOpaTHOM (yHKIIUH.

[Tonsitue HesisHOM (yHkuuu. [Tpumepsl. Teopema o HEIBHOW (DYHKIIHH.
[IpaBuno nuddepenunpoBanus HeaBHBIX (GyHKUIMA. Teopema o cucteme
HESBHBIX (QYHKIUH.
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12. [lonsitue ycnoBHOTro 3kcTpeMmyma. [Ipumepsr.

13. HeoO6xoiuMble YCIOBUS YCIOBHOTO AKCTPEMYyMa.

14. ®ynknus Jlarpanxka. /loctaTouHble yCIOBHUS YCIOBHOTO AKCTPEMYyMa.

15. U3mepumsie no Kopaany maoxectBa. Mepa XKopnana. [Ipumepsl MHOXKECTB
He n3mepuMsbix no JKopaany. Kpurepuii n3smepuMocCTH.

16. TlonsiTrie MBOMHOTO WHTErpana. Kputepuii HHTETpUPYEMOCTH B TEPMHUHAX
MHTErPATBHBIX CYMM.

17. Kpurepuii Jlebera HHTErpupyeMOCTH MHOTOMEPHON (QyHKITUH.
HHTerpupyemMocTb HenpepbIBHON (QYHKIUH.

18. CgoiicTBa uHTerpana. JlIuneiHocTh. MOHOTOHHOCTh. AAAUTUBHOCTD. OlICHKA
MOAYJISl UHTErpaa.

19. Teopema @yO6uHHN. Boruncienue ABOWHBIX HHTETPAJIOB.

20. Teopema 0 3aMeHE IEpEMEHHBIX B IBOWHOM MHTETpaJe.

21. Tlepexo/ K OMSPHBIM KOOPAMHATAM B KAYECTBE 3aMEHBI TEPEMEHHBIX.

22. Tpoitabie uaTerpansl. Berancnenue. CBoiicTsa.

23. 3aMeHa IepeMEHHBIX B TpoitHOM uHTerpase. [lepexon k chepuueckum u
HUIMHAPUYECKUM KOOpAUHATAM.

24. MHOTOMEpHBIE UHTETPAJIbI

25. EcrecTBeHHas mapaMeTpu3aius KpuBod. OpueHTaIus KpUBO.

26. Ilonarue kpuBoIMHEitHOTO HHTErpana 1-ro pona. CpoiicTBa. Beruncienue
CBEJICHUEM K ONPEIECIEHHOMY NHTETpaIy.

27. KpuBonuHeitHbIe HHTETpabl 2-T0 poja. CBsI3b C KPUBOJIMHEHHBIM HHTETPATIOM
1-ro pona u onpeneaeHHbIM HHTETPaJIOM.

28. ®opmymna ['puna.

29. He3aBUCHMOCTb KPUBOJIMHEWMHOTO MHTETPAJIa OT IyTH UHTETPUPOBAHUSI.

30. [IpunoxeHus: KPUBOJIMHEHHBIX UHTETPAJIOB.

MeTOI[I/I‘IeCKI/Ie YKazaHuda OJs oﬁyqamumxca 10 OCBOCHMIO JUCIHUIIJIMHbI

Opranu3sys cBOIO y4eOHYI0 pabOTy, CTYI€HThI TOJKHBI:

Bo-nepesvix, BISIBUTH PEKOMEHYEMbBIN PEXUM U XapakTep yu4eOHOU paboThl
II0 U3YyYEHHUIO TEOPETUUYECKOr0 Kypca, MPAKTUYECKOMY IMPUMEHEHHUIO U3y4EHHOTO
MaTepuasa, IO BBIIOJHEHUIO 3aJaHuil i1 CaMOCTOATEIbHONW paboThl, IO
UCIOJIb30BaHUI0 NH(POPMAIIMOHHBIX TEXHOJIOTHH U T.JI.

Bo-emopwbix, 03HAKOMUTBCSA C YKa3aHHBIM B METOAMYECKOM MaTepuaje IIo
JUCUUIUIMHE TepeyHeM y4eOHO-METOJAMYECKMX U3JIaHUW, PEKOMEHIYyEMBbIX
CTYJ€HTaM JJii TOJATOTOBKM K 3aHSATHUSAM U BBINOJHEHUS CAaMOCTOSATEIbHOM
paboThl, a TaKke C METOJMYECKUMHM MaTephaliaMi Ha OyMaXHbIX W/HIU
AIIEKTPOHHBIX ~ HOCHUTENSX, BBIMYIIEHHBIX Kaeapoil CBOMMH CUJIAaMH U
IIPENOCTABIIIEMBIE CTYJEHTAaM BO BPEMS 3aHSITHI.
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CamocTosTenbHast paboTa CTYyJE€HTOB, MIPEIYCMOTPEHHAsI YIEOHBIM MJIAHOM
JIOJDKHA COOTBETCTBOBAaTH Oosiee TIiIyOOKOMY YCBOEHHUIO HM3y4yaeMoro Kypca,
dbopMHpOBaTh HaBBIKM MCCIEIOBATEIBCKON pabOThl U OPUEHTHUPOBATH CTYACHTOB
Ha YMEHHE NPUMEHATh TEOPETUYECKHUE 3HAHUS HA ITPAKTHKE.

1. PaGora ¢ yueOHbIMH mocoOMsAMHU. J[JI1 MOJHOIEHHOTO YCBOEHUS Kypca
CTYIEHT JIOJDKEH, TPEXKJE BCEro, OBJAJIETh OCHOBHBIMH TMOHSTUSIMH 3TOMN
auciUIUIMHBL. Heo0X0uMo yCBOUTH ONIPEACIICHUS] M TIOHSTHS, YMETh MPHUBOIUTH
WX TOYHBIC (DOPMYIUPOBKH, MPUBOJIUTH MPUMEPHI OOHEKTOB, YIOBICTBOPSIOIINX
TOMY orpezesiennto. Kpome Toro, Heo6XoanMMO 3HaTh KPYT (PaKkToOB, CBSI3aHHBIX C
JAHHBIM TOHATHEM. TpedyeTcs TakkKe 3HATh CBSI3U MEXKIY IMOHSATUAMH, YMETh
yCTaHaBJIMBATh COOTHOIIEHUS MEXIy KlaccaMd OOBEKTOB, OIKCHIBAEMBIX
Pa3JIMYHBIMU MOHATHUSIMHU.

2. CamocrosiTesibHOEe H3yuyeHne TeM. CaMocTosiTeNIbHAsT padoTa CTyACHTa
SBJISIETCS BAXKHBIM BHJOM JIEATEIIBHOCTH, IIO3BOJISIIOIIMM XOPOIIO YCBOUTH
M3y4yaeMblid MPEIMET U OJJHUM M3 YCJIOBUH JOCTHKEHUS HEOOXOIUMOTrO KauecTBa
MOATOTOBKM W NPOPECCHOHAIBHONW MEPEnoAroTOBKM  crenuanuctoB. OnHa
MPEANoaraeT CaMOCTOSTENIbHOE U3YyUEHUE CTYIEHTOM PEKOMEHJOBaHHOUW y4eOHO-
METOIUYECKON JIUTEpPaTypbl, PAa3JUYHBIX CIPABOYHBIX MAaTEPHAIOB, HAMHCAHUE
pedeparoB, BBICTYIUIEHHE C JIOKJIAJ0M, TIOATOTOBKY K JIGKIIUOHHBIM U
MPAKTUYECKUM 3aHATHUSIM, TOATOTOBKY K 3a4€Ty U DK3aMEHY.

3. IHoaroroBka K mnpakTudyecKuMm 3aHaTusM. [Ipu noaroroBke k
MPAKTUYECKUM 3aHATUSIM CTYJICHTaM PEKOMEHIYeTCs CIeJ0BaTh METOJIUYECKUM
PEKOMEHAIUSM 110 paboTe ¢ y4eOHBIMU TOCOOUSIMU, TPUBEICHHBIM BBIIIIE.

4. CocraBjieHue rJjoccapusi. B rioccapuii MOJDKHBI OBITh BKJIFOYEHBI
OCHOBHBIE TIOHSITUSA, KOTOPBIE CTYJIEHTHl H3y4alOT B XOJI€ CAMOCTOSITEIbHOI
paboThl. JI71s1 TIOJIHOTHI MCCIIEIOBAHUSI PEKOMEHYETCsl BITUCHIBATh B IJI0CCApUN U
T€ TEPMUHBI, KOTOPBIE CTYJIEHTaM OYJyT PACKPHITHI B XOJ€ JICKIIUOHHBIX 3aHSITHH.

5. CocraB/ieHHe KOHCIIEKTOB. B KOHCIIEKTE OTPAKEHBI OCHOBHBIE ITOHATHS
Tembl. J[7s HariasgHOCTH W yA0OCTBa 3allOMUHAHUSI HMCIOJIb30BaHBI CXEMbl U
TaOJTUIIBI.

6. IloaroroBka Kk 3k3ameHy. [Ipy MOArOTOBKE K 3K3aMEHY CTYJEHTBI
JOJDKHBI MCIOJIb30BaTh KaK CaMOCTOSATEIBHO MOJAIOTOBJIEHHBIE KOHCIEKTHI, TaK U
MaTepHaJlbl, IOJyYEHHBIE B XOE 3aHATUM.

KadecTBO yCcBOEHHUS CTYJEHTOM KaKJI0M AUCLUIUIMHBI oleHuBaercs no 100-
OaJUIbHOM ILIKAaJIE.

WNuTerpanbHas peTUHroBas oneHka (0ami) no KaxaoMy MOAYJo (IepuoLy
0oOy4eHHMsI) CKJIa/IbIBAECTCA U3 OLIEHKHU TeKYIIeH padoThl 00y4arOMIMXCS HA 3aHATUSAX
CEMUHAPCKOTO THUMa (CEMUHApbl, NPAKTUYECKUE 3aHATHS, MPAKTUKYMBbI,
nabopaTopHble paOOThl, KOJJIOKBUYMBbI M WHBIE aHAJIOTMYHbIE 3aHSATHSA), OLEHKU
WHIUBUYAIbHOM pPabOoThl OOy4YalomMXCAd M OLEHKH 32 BBITOJHEHHE 3aJaHuil
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PEUTUHIOBOTO KOHTPOJIS ycrieBaeMocTH. [Ipu 3Tom nomst 0anioB, BELACIEHHBIX Ha
PEUTUHTOBBIA KOHTPOJb HE JOoJKHA mpeBblaTh 50% oO0mieil cymmbl OasuioB
JTAHHOT'O0 MOJYJIs (TIEpro/ia O0yUCHHUS).

MakcumanbHasi CyMMa PEHUTHHTOBBIX OalioB MO Y4YeOHOW JUCIUIUIMHE,
3aKaHYMBAIOIIEHCS YK3aMEHOM, 10 UTOTaM ceMecTpa cocTaBisieT 60.

OGyuaromiemycsi, HaOpapmemy 40-54 Oamta, npu TOABEACHHUU HMTOTOB
ceMecTpa (Ha MOCIEAHEM 3aHSITHHM MO JTUCUUIUIMHE) B PEHTUHTOBON BEIOMOCTH
yueTa yCIeBaeMOCTH W 3aU€THOM KHW)KKE MOXKET OBITh BBICTaBJICHA OIEHKA
«YZOBJIETBOPUTEIBHOY.

OOyuaromemycsi, HaOpaBmemy 55-57 OainoB, TpH TMOJABEICHUN WTOTOB
ceMecTpa (Ha TOCIEAHEM 3aHITHM [0 JUCHUIUIMHE) B Tpade peHTHHTOBOM
BEJIOMOCTH yueTa ycrneBaemocTu «lIpemuanbabie 0amibny MOXKET OBITh J0OABICHO
15 GayoB 1 BRICTABJIEHA 3K3aMEHALMOHHAS OLIEHKA «XOPOILIO».

OOyuatomemycsi, HaOpaBiiemy 58-60 OaioB, NMpHU TMOJBEIECHUU HTOTOB
cemMecTpa (Ha TMOCJEIHEM 3aHSATUU MO0 JUCIMIUIMHE) B Tpade pPEeUTUHrOBOU
BEJIOMOCTH yueTa ycreBaemoctu «IIpeMuanbHbie Oamibhy MOXKET ObITh 100aBICHO
27 6aJIOB M BBICTAaBJICHA 9K3aMEHAIIMOHHAS OIEHKA «OTIMYHOY.

B kakux-nubo WHBIX ciy4asx J00aBlieHHE NPEMHAIbHBIX OalIoB HE
JOITyCKaeTCsl.

OOyuaromuiicst, HaOpaBuit 10 39 6aJIOB BKIIIOUUTENIBHO, CAAET DK3aMEH.
[Ipy Hamuuuu TMOATBEPKICHHBIX JOKYMEHTAJIBHO YBaXKUTEIBHBIX MNPUYUH, IO
KOTOPBIM OBUIA MPOIYIIEHBI 3aHATUS (AyIUTeNbHast 00J1€3Hb, OOYYEHUE B JPYyroM
BY3€ B paMKax aKaJeMUYECKON MOOMIBHOCTHU U JIp.), OOYYAIOIIMIICS UMEET MPaBo
OTpaboTaTh MNPOMYUIEHHBIE 3aHATUS W TOJYYUTh JOMNOJHUTENIbHBIE Oalibl B
paMKax yCTaHOBJICHHbIX OaJIOB 3a MOAyJib. CpOKHM M TOpPAJOK OTpaOOTKU
ONpeJesieT npenoaaBaTeb. baibsl BRICTaBIAIOTCS B rpade «0TpaboTKa.

OtBer oOyuwaromierocss Ha 9JK3aMeHE OIlleHMBaeTcsi cymmor g0 40
pEeUTHHTOBBIX OayyoB. MToroBas olleHKa CKJIAIbIBACTCS W3 CYMMBI 0ajuioB,
MOJyYEHHBIX 332 CEMECTp, U OaJlIOB, MOJYYEHHBIX Ha sKk3aMmeHe. O0yyaromemycs,
KOTOPBIN CIAET dK3aMEH, PEeMHUAIbHBIC OAJIJTBI HE HAYUCIISIOTCA.

CornacHo mojxojaM OalIbHO-PEHTHHTOBONW CHUCTEMBI B PaMKax OIEHKH
3HAHWM, YMEHUH, BiaJiecHuid (YMEHH MPUMEHATH) U (WJIM) OIbITA JIEATEIbHOCTH
JVCHUIUIMHBI YCTAHOBJICHBI CIEAYIOIIUE ACTIEKTHI:

e CojnepxaHue y4eOHON TUCUUILTUHBI B pAMKax OJHOTO CEMeCTpa JEIUTCs
Ha JiBa MoAayJisa (nepuona oOyueHust). [lo okoHuanuu Moys (mepuoga ooydeHusl)
OCYILECTBIISIETCS PEUTUHIOBBIA KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYJEHTOB.

e CpoKH NPOBEAEHUS PEUTUHIOBOIO KOHTPOJIA:

ocennuti cemecmp — | pEUTHHIOBBII KOHTPOJIb yCIIEBAEMOCTH MPOBOIUTCS
coryacHo rpaduky ydeOHoro mnpotecca, || peTHHIOBBIN KOHTPOJIb yCIIEBAEMOCTH
- JIB€ TMocieqHue Henenu (aKTUYECKOro 3aBEpIEHUs CeMecTpa Mo Tpaduky
y4eOHOTO TpoIecca;

e gecenHuu cemecmp — | PpEWTHHTOBBIM KOHTPOJIb YCIIEBAEMOCTH

MPOBOJUTCS cOrjlacHO rpaduky ydeOHoro mpoiiecca, || pedTHHTOBBIH KOHTPOJIb
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yCIIEBAEMOCTH - JIBE MOCIEAHNE HeAenn (GaKTUYECKOro 3aBEpIICHUs] CeMecTpa Mo
rpaduKy ydeOHOTOo mpoiiecca.

MeToanuecKkue yKa3aHusi 1JIs1 CAMOCTOATEIbHOI padoThl CTY1€HTOB

CaMocTosTenpbHass paboTa CTYISHTOB SIBJISICTCS HEOTHhEMJIEMOW YacThIO
W3Y4YeHUsS] JUCHUIUIMHBL. Kpome Toro, B Temax, HM3y4aeMbIX IPH KOHTAKTHOM
paboTe Co CTyIeHTaMHU, €CTh OTJACJIbHbIE YUCOHBIC BOMPOCHI, KOTOPHIE CTYACHTHI
JOJDKHBI M3YyYUTh CaMOCTOSITENhbHO. KOHTPOJb 3HAHWM NPU CaMOCTOSITEIIHHOM
W3YYCHUU TEM M BOIPOCOB JUCIUIUIMHBI OCYIIECTBISETCS TIPH TMPOBEIACHUU
TEKYIIETO0 KOHTPOJISl B BHJIC YCTHBIX OMPOCOB, MICHMEHHBIX KOHTPOJIBHBIX PadOT U
TECTUPOBAHUS BO BpEeMs PEHTHHI-KOHTPOJIA. BOMpOCH IsI caMOCTOSTEIhHOU
paboThI Tak)Ke BKITIOYAIOTCSI B TEMBI pepepaToB, KOTOPhIE CTYACHTHI 3aIIUIIAIOT Ha
CEMUHAPCKUX 3aHATHAX, U B TIEPEUCHBb BOITPOCOB ISl SK3aMEHA.

3anucaB JIEKIMIO WA COCTaBUB €€ KOHCIIEKT, HE CIIETYET OCTaBISTh padoTy
HaJ[ JICKIMOHHBIM MaTepHaioM JI0 Hadaja TOJATOTOBKH K 3K3aMmeHy. HyxHO
mpojenaTth Kak MOXHO paHbllie Ty paboTy, KOTOpas COIPOBOXIAET
KOHCIIEKTUPOBAHUE MUChMEHHBIX UCTOYHUKOB M KOTOPYIO HE YAAJIOCh CIENaTh BO
BpeMs 3allMCH JICKIMU: TMPOYECTh CBOM 3alCH, pacu@poBaB OT/ACIbHbBIC
COKpAIIIEHHUsI, POAHAIU3UPOBATH TEKCT, YCTAHOBUTD JIOTUYECKUE CBSI3U MEKIY €T0
JIEMEHTaMH, B psAc CiIydacB IOKa3aTh WX TpadUUecKH, BBIICITUTH TIJIABHBIC
MBICJIH, OTMETHTHh BOIPOCHI, TPeOYIOME MOMOJHUTEILHONH O00padOTKH, B
YaCTHOCTH, KOHCYJbTallMM TpemnojaBarens. [Ipm paboTe Hamg TEKCTOM JICKIIUU
CTYJICHTY HEO00XOJIUMO OOpaTUTh 0CO0O€ BHUMAHHE Ha MPOOJIEMHBIE BOMPOCHI,
MOCTABJICHHBIC MPEMNOoAaBaTesieM MPU YTEHUH JICKIUU, a TaKKE Ha €ro 3aJlaHus U
pexoMengauu. PaboTtass Hal TEKCTOM JEKIIUHU, HEOOXOJIMMO HUMETh TOJ PYKOU
CIIPaBOYHBIE U3JIaHUS: CJIOBapb-CIIPABOYHUK, SHITUKIIOTICTMYECKHM
SKOHOMHUYECKUH CIIOBaph, B KOTOPBIX MOXXHO HaWTH OOBSICHEHWE MHOTHUM
BCTPEYAIONIMUMCSI B TEKCT€ TEPMHHAM, COJICP)KaHWE KOTOPBIX  CTYIEHT
MIPEICTaBIISIET ce0e BeCbMa TYMaHHO, XOTSI OHA €My M 3HAaKOMBI.

B mpouecce opranmzanuu caMOCTOSTEIBHONW pabOTHI OONBIIOE 3HAUYCHHUE
UMEIOT KOHCYJIbTAllUM C TpErnojlaBaTtesieM, B XOJE€ KOTOPHIX MOXXHO PEUIUTh
MHOTHE MPOOJIEMbI H3y4aeMOro Kypca, YICHUTh CII0KHBIE BOITPOCHI.

VIl. MarepuajbHO-TeXHUYECKOE o0ecnevyeHue 1 CIUTITHHbI

OcHallleHHOCTh
HaumeHnoBanue crnenraJbHbBIX IHepeyeHs JHIEH3NOHHOTO
crnenuaJbHBIX* MOMelleHui u noMeleHuit u MPOrpamMMHOro odecreYeHusl.
“OMemeHHﬁfmﬂ noMeleHuni IlJIﬂu PexBHU3MTHI NOATBEPKIAOLIETO
CaMOCTOSITEJIbHOH PadoThI CaMOCTOSITEJIbHOM OKYMeHTa
padoThI
YyeOHast aymuTopus s KommiekT yueOHoi Google Chrome — OecrIaTHo
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MIPOBEJICHUS 3aHATUN
JICKIIMOHHOI'O TUIIA, 3aHATHH
CEMUHAPCKOI0 TUIIA, KypCOBOI'O
IIPOEKTHUPOBAHNUS (BBIIOIHEHUS
KYPCOBBIX pa0oT), TPYIIIOBBIX U
WHIVBUAYAJIbHBIX
KOHCYJIbTAllU}, TEKYILETO
KOHTPOJISI U TPOMEXYTOUYHON
aTTeCTaluH,

yuebnas ayoumopus.: Ne 207
(170002 Teepckas o6ax., 2. Teepy,
nep. Cadoswiil, 0. 35)

VYyebnas aynuropus s
MIPOBEJCHUS 3aHATUI
JICKIIUOHHOI'O THIIA, 3aHITUMI
CEMHHApPCKOr0 TUIMa, KypCOBOTO
MIPOSKTHPOBAHMSI (BBITIOTHEHUS
KYPCOBBIX paloT), TPYIIIOBBIX U
WHIMBUTYTbHBIX
KOHCYJIbTAIlN, TEKYIIETo
KOHTPOJIS U IPOMEKYTOUYHON
aTTecTalu,

yuebnas ayoumopus: Ne 208
(170002 Teepckas o6x., 2. Teepy,
nep. Caooswiii, 0. 35)

VYyeOHast aynuTopus A
MIPOBEJICHUS 3aHATUI
JICKITUOHHOT'O THIIA, 3aHITHHI
CEeMHUHApPCKOI'o TUIIA, KypCOBOTO
MIPOEKTHUPOBAHUS (BBITIOTHEHUS
KYPCOBBIX paloT), TPYIIOBBIX U
WHIUBUIYATBHBIX
KOHCYJIbTAINH, TEKYIIEero
KOHTPOJIS U TPOMEKYTOUHON
aTTecTaluu,

Yuebnas ayoumopus: M 312
(170002 Teepckas o6bux., 2. Teepy,
nep. Caooswitl, 0. 35)

JlabopaTopusi KOMIIBIOTEPHOM
6e30macHOCTH Kadeapsl
KOMITHIOTEPHOM 0€30MMacHOCTH U
MaTeMaTHYECKUX METOJIOB

ynpasieHus: Ne 203a
(170002 Teepckas o6ba., . Teepu,
nep. Caooswiii, 0. 35)

MeOenu,
WHTEpPaKTHBHAS
CHCTEMA CO
BCTPOCHHBIM
IPOCKTOPOM.

Komnnexm yuebnoti
mebenu, CD-maznumona,
Komnviomep: (CucmemHubulil
610Kk + MoHumop),
MHO2OQYHKYUOHATLHBLU
nasep.
Konup/npunmep/ckanep,
sudeoneep, meiesusop,
DVD nneep.

Komnnexm yuebnoti
Mebenu, UHMepakmueHast
cucmema.

KommnekT yae6HOM
Me0eJi, UICTOYHHUK
Oecriepe0oitHOTO
MMATAHUS 5 IIT.,
KOMMYTaTop,
KOMIIBIOTEP
(cucTemMHBIH OJIOK,
MOHHTOD,
KJIaBUATYypa, MBIIIIb) 7
MIT., KOMUP-TIPHHTEP-
CKaHep 2 IIT., IIeep

Kaspersky Endpoint Security 10 s
Windows — Akt Ha niepeady npas
[TK545 ot 16.12.2022

Lazarus — GecrimaTHO

OpenOffice — 6ecriaTHo
MHorodyHKITMOHATBHBIN

penaktop ONLYOFFICE GecrutatHoe
I1O — 6ecmuatHo

OC Linux Ubuntu 6ecrinatioe 10 —
OecIuraTHO

Google Chrome — OecruiaTHO
Kaspersky Endpoint Security 10 s
Windows — Akt Ha niepeauy npas
I1K545 ot 16.12.2022

Lazarus — GecrimaTHO

OpenOffice — 6ecriaTao
MHuoro¢yHKIIMOHATBHBIN

penaktop ONLYOFFICE GecrutatHoe
I1O — 6ecruatHo

OC Linux Ubuntu 6ecrmataoe 11O —
OecIuTaTHO

Google Chrome — becriaTHO
Kaspersky Endpoint Security 10 mst
Windows — AkT Ha mepeaady npas
ITK545 ot 16.12.2022

Lazarus — 6ecrutatHo

OpenOffice — 6ecrmaTao
MHoro¢yHKIIMOHAIBHBIN

penaktop ONLYOFFICE GecrutatHoe
I1O — GecratHO

OC Linux Ubuntu 6ecrmataoe 10 —
OecriaTHO

Google Chrome — OecriaTHO
Kaspersky Endpoint Security 10 ans
Windows — AxT Ha nepeaady mnpas
ITK545 ot 16.12.2022

Lazarus — 6ecrutaTHo

OpenOffice — 6ecrmaTao
MHoro(yHKIIMOHAIEHBIN

penaktop ONLYOFFICE GecrutatHoe
I1O — GecratHO

OC Linux Ubuntu 6ecrataoe 10 —
OecruiaTHO
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VYuebHas ayauTopus s
MIPOBEJICHUS 3aHATUN
JIEKIIMOHHOI'O TUIIA, 3aHITHH
CEMHHAPCKOI'0 TUIIA, KypCOBOTO
IIPOEKTHUPOBAHNUS (BBIIOJIHEHUS
KYPCOBBIX paloT), TPYIIIOBBIX U
UHIVBUAYaAJIbHBIX
KOHCYJIbTAllu}, TEKYILETO
KOHTPOJISI U IPOMEXYTOUHON
aTTeCcTaluH,

yuebnas ayoumopus: Ne 213
(170002 Teepckas o6bux., 2. Teepy,
nep. Caooswiii, 0. 35)

combo, TeeBU30p,
SKpaH HACTCHHBIM,
y4eOHbIN
1ab0paTOPHBII CTEH
JUTSL U3y9ICHHSI OCHOB
Kkpurnrorpadum,
UCIIOJIHEHUE OJI0UHOe
BCRYPTO, yuebHo-
71a00paTOPHBII CTEH]
JUTSL U3yYCHUS
0JIOYHOTO
konupoBanus 3U-bK.

Komrmuiekt yueOHoM
MeOeIn, KOMITBIOTED
(cucTemHBIH OJIOK,
MOHHTOD,
KJIaBUATYypa, MbIIIIb)
10 1mT., KOMMYyTaTOD,
MYJIbTUMEIUITHBIN
KOMIUIEKT Y4€0HOTO
KJ1acca, S9KpaH
HACTCHHBIN.

Adobe Acrobat Reader DC - Russian
— OecrlaTHO

Cadence SPB/OrCAD 16.6 —
l'ocynapcTBeHHBIN KOHTPAKT HA
MIOCTAaBKY JIMIICH3MOHHBIX
IpOrpaMMHBIX IPOAYKTOB 103 -
I'K/09 ot 15.06.2009

Git version 2.5.2.2 — 6ecriiatHo
Google Chrome — 6ecruiaTao
Kaspersky Endpoint Security 10 ais
Windows — Akt Ha nepeayy npas
I1K545 ot 16.12.2022

Lazarus 1.4.0 — 6ecratrHo

Mathcad 15 M010 — Akt
npenocrasnenus npas 1C00000027
ot 16.09.2011;

MATLAB R2012b — Akt
npenocrasinenus npas Ne Us000311
ot 25.09.2012;
MHoro¢yHKIIMOHAIBHBIN

penaktop ONLYOFFICE GecrutatHoe
I1O — GecratHO

OC Linux Ubuntu 6ecrataoe 10 —
OecraTHO

Microsoft Web Deploy 3.5 —
OecraTHO

MiKTeX 2.9 — 6ecruiaTHO

MSXML 4.0 SP2 Parser and SDK —
OecriaTHO

MySQL Workbench 6.3 CE —
OecraTHO

NetBeans IDE 8.0.2 — 6ecruiatHO
Notepad++ — GecrutaTHO

Origin 8.1 Sr2 — noroBop
Nel13918/M41 ot 24.09.2009 ¢ 3A0
«Cod¢rJlaitn Tpeiiny;

PostgreSQL 9.6 — GecrutatHo
Python 3.4.3 — 6ecrutatHO

Visual Studio 2010 Prerequisites -
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English — Akt Ha nepenauy npas
Ne785 ot 06.08.2021 .

WCF RIA Services V1.0 SP2 —
OecruraTHO

WinDjView 2.1 — 6ecruiatHo
WinPcap 4.1.3 — 6ecruiaTHO
Wireshark 2.0.0 (64-bit) — 6ecratho
R studio — 6ecraTHo

VIIl. Cenenusi 06 00HOBJIEHHH padoyeii MPOrpaMMbl TUCITUILTHHBI

Ne OO0HoBIeHHBII Onucanue BHeceHHbIX | [laTta u Ne mporokoJia
ILI. | pa3gesa padouei U3MEHEeHM I 3acegaHus Kageapsl /
NPOrpaMMblI MeTOANYEeCKOro
AUCUMILTHHBI coBera akyJbTeTa,
yTBepAMBILIEro
U3MEHEeHM S
1. | V. YuebHo- 1) Pexomennyemas Pemenune nayuno-
METOANIECKOC 1 JTeparypa — METOIMYECKOTO COBETA
MH()OpPMALIMOHHOE | aKTyaJM3alus ClucKa MATEMATHYCCKOTO
obecrieueHue
dakynbTeTa (MPOTOKOI
JCLUTUIAHBI
Nel ot 20.09.2022 1.)
2. | V. YuebHo- 1) Pexomennyemas Pemenune nayuno-
MCTOAMICCKOC 1 JUTEpaTypa — METOAUYECKOI0 COBETA
MH(OpPMALIMOHHOE | aKTyaJM3alus ClucKa MATEMATIICCKOLO
obecrnieueHue
dakynpTeTa (MPOTOKOI
JUCLUTUIMHBI

Nel o1 19.09.2023 1.)
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