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|. AHHOTALIMA

1. Heab 1 3212494 JMCHUNIIMHBI

[lemsitMu  OCBOEHMS IUCHUIUIMHBL «MaTeMaTUYECKUA aHaIu3»  SBISIIOTCS
M3y4YeHUE OCHOBHBIX MOHSATUN yKa3aHHOM TUCHIUILTMHBI HEOOXOIUMBIX JJII OCBOCHUS
OOII u mocnenyrorieit mpohecCuoHATBLHOU EATeTLHOCTH.

3agauu:

e (opmupoBaHHE 3HAHUN O MaTeMaTHKE, KaKk 0COOOM CIIOco0€e MO3HAHUS MUPa
1 00pa3ze MBIIUICHUS, OOIIHOCTH €€ MOHATUI U MPEICTaBICHUN;

e BbIpabOTKa YMEHHUM u HaBBIKOB peneHus MaTeMaTU4YECKH
dbopmanu30BaHHBIX 33]1a4;

e (QopMmupoBaHUE TEOPETUUYECKUX 3HAHUM MO MATEMATHUYECKOMY aHalU3y
(OCHOBHBIE TOHATHS, ONPEEIEHUS, TEOPEMBI U (DAKTHI) HEOOXOAUMBIX ISl U3YUEHUS
MOCJHEAYIOIMIMX MaTeMaTUYECKUX WM CHEHHAIbHBIX IUCHUIUIMH, & TAKXKE PELICHUS

9KOHOMHYCCKHUX U IIPHUKIIAAHBIX 3aJ1a4;

2. MecTO AUCHUILTHHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucuumiiHa OTHOCUTCS K oOs3aTeNlbHOM YacTu Osioka 1 ydeOHOro rmiaHa —
K JUCIMIUIMHAM, (OPMUPYIOIIMM YHHUBEPCAJIbHbIE W 00menpodeccuoHaIbHbIe
KOMITETEHIIUH.

MaTteMaTHyecKknii aHAJIU3 UMEET JIOTUYECKHE M COJIePKATEIbHO-METOANICCKUE
B3aMMOCBSI3M CO BCEMH MAaTEMaTUYECKUMH M €CTECTBEHHOHAYYHBIMH JUCITUTUIMHAMHU
¥ HEOOXO0IUM JJISl U3YUCHHUSI 3TUX JUCIUILUINH.

JInst oCBOEHMSI AMCIUIUIMHBI HEOOXOAMMBI YCTOMYMBOE 3HAHUE MIKOJIHHOTO
Kypca MaTeMaTUKU W HaJu4he YCTOMYMBBIX HABBIKOB pabOThI C OO0BEKTaMU
AJIEMEHTAPHOM MAaTEMAaTUKH.

JucuuninHa uzydaercs Ha 1, 2 Kypcax.



3. O0béM aucuumIuHbI: 21 3auéTHasg equHUIA, /56 aKageMUUECKHX 4daca, B TOM
yucie:

KOHTAKTHAasl ayAuTOpHasi padora: jexkuun 263 4yacoB, mpakTuueckue 3ansatus 140
yaca,

caMocTosiTe/IbHasi padora: 353 yacoB, B TOM YHCJIE KOHTPOJIb 126 4acos.

4. Ilmanupyemble pe3yJbTaTbl O0y4YeHHUS] MO JAUCHHUIIMHE, COOTHECEHHbIE C
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOeHHUsI 00pa30BaTeIbHON NPOTrPaAMMBbI

[Tnanupyemble pe3ynbTaTbl OCBOCHHS [Tnanupyemsble pe3ynbTaThl O0yUYSHHUS 110
00pa3oBaTeNbHON IPOTPAMMBI TUCITUTLIAHE
(bopMupyemMbIe KOMIIETSHITH )
OIIK-1Cniocoben npumensTs | OIIK-1.1 OcymecTBasieT 0TOOp TEOPETHUYECKOTO U
ynnameHranbHble SHAHUA, | pakTUYECKOTO MaTepruaia
[IOJIyYEHHbBIE B obacTu
MaTeMaTU4YeCKUX u (umm) | OINK-1.2 Perraet  THMoOBBIE 3a7auyd B paMKax

HX B HpO(beCCHOHaHBHOﬁ JACATCIIbHOCTH

OIIK-1.3 Mcrionb3yeT pa3iauyHble METOABl |
NpUEeMBl  pemieHust 3a7a4  Mpo(ecCHOHANBHOM
TSI TeTbHOCTH

5. ®opma NpoOMe:KYTOUHOI ATTECTAIIMU U CEMECTP NMPOXOKIEHUS

sk3aMeHbl (1 — 4 cemecTphl).

6. SAI3bIK MpenogaBaHuA: PYCCKUM.



1. Copep:kaHue QMCHMIIMHBI, CTPYKTYPHPOBAaHHOEe MO TemMaM (pa3jenam) ¢
YKa3aHHEM OTBEJACHHOI0 Ha HUX KOJMYECTBA aKaJeMHUYeCKHX 4YacOB U BH/IOB

Y4eOHbIX 3aHATHI

KonrakTHas Camocros-
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
JleficTBUTEJIbHBIEC YHCJIA
Harypanbensie yncna. [puHumn
MaTEeMaTUYECKON MHAYKIIUH. 20 8 4 8
HepasenctBo bepnymnu. bunom
HproTona.
['paHy 4KMCIIOBBIX MHOXKECTB. T€OpEMBI O
CyIliecTBOBaHMHM rpaHeii. CBolcTBa 20 8 4 8
rpanei. [IpusHaku rpasen.
[Tpunuun Kanropa. Pacmpennas 16 4 4 8
YUCJIOBas MpsiMasl.
Pasnen 2 38 | 18 6 14
DYyHKIUU
[Tonstue pynkuuu. O6mMe cBoiicTBa
dbynkuumii. O6pa3 u mpoodpa3 MHOKECTBA
pu otobpaxenuu. Kinaccudukarms
byHKIMA (MHBEKTUBHBIE, 12 5 9 4
CIOPBHEKTHUBHbBIE, OMEKTUBHBIE
otoOpaxkenus). Kommosunust GyHKIui.
OOpartHas QyHKIUs. Y CIOBUS
CYILLIECTBOBAaHHSI OOPATHOM.
Yucnosble pyHKUMU. OrpaHUyYEHHBIE,
MOHOTOHHBIE, IEPUOINYECKHUE, YETHBIE U
HeueTHble pyHkuuu. HesiBHOE 3amanue 16 6 2 8
¢dbynkuuu. [lapamerpuueckoe 3aganue
byHKUIHU.
Onemenrtapubie GyHKuu. CBOMCTBa
0a3UCHBIX PIIEMEHTAPHBIX (PYHKITUH. 10 5 9 9
Krnaccudukanus snemeHTapHBIX
GyHKIIHA.




Pa3znen 3
l'[pelle.n ‘{I/ICJIOBOﬁ nmoCjIeJ0BaTCJIIBHOCTHU

60

24

10

26

[Ipenen 4nciI0BOM NOCHEN0BATEIBHOCTH.
OcHoBHBbIE cBolicTBa: CXOIUMOCTD U
apu(pMETHIECKUEC OTICPATTHH.
[IpenenpHbIN IEPEXO] B HEPABEHCTBAX.
beckoHeUYHbIE MTPEAEbl.

36

16

14

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

24

12

Pasznen 4
HenpepbIBHOCTH YHCJI0BOH (DYHKIMH.

80

32

16

32

[IpenenbHbie TOUKH MHOXECTBA. [loHsTHE
npezaena GyHkiuuu B Touke. JIokaapHas
OTPaHUYCHHOCTh (PYHKIIMH, UMEIOIIEH
npejest B Touke. beckoneuno maiibie
dbyukuu. O — cumBonuka. [Ipenen u
apupMETHIECKHUE OTICPaALIUH.
[IpenenbHbIN NIEPEXO] B HEPABEHCTBAX.
beckoHeuHbIe TIpeesbl U Mpeaesbl Ha
OECKOHEUYHOCTH.

16

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

12

[TonsiTHE HEMPEPHIBHOCTH (QYHKITUU B
TOuKe. HenpepbIBHOCTD U
apu(pMETUIECKUE OTICPAITHH.
HenpepbIBHOCTh KOMITO3UIINH.
OMHOCTOPOHHSS HEMPEPHIBHOCTb.
Knaccuduxkarus Touek pa3poisa.
HenpepbIBHOCTB 371eMEHTapHBIX
¢dbynkuumii. HenpepbIBHOCTD pyHKIINH,
3aJJaHHOM MmapaMeTpuuecku. [lonstue
KPHUBOM.

16

HenpepbIBHOCTh M OTPAHUYEHHOCTb.
Teopema Beiepurpacca.

14

10

Teopema 0 MPOMEKYTOUHBIX 3HAUCHUSAX
HernpepbIBHON (yHKIMK. HenpepbhIBHOCTH
Y MOHOTOHHOCTb. HenpepbIBHOCTH
oOpaTHOM QyHKIHH.

22

10




Pasznen 5
JAudpepeHunabHOE UCHUCTICHUE
¢GyHKUMI1 0OJHOM TEPEMEHHOU

82

30

30

22

[Tonsitue guddepeHIUpyeMoCcTH
GyHKIIUA B TOYKE. DKBUBAJICHTHBIC
onpexnenenus. [IponsBoaHas.
Huddepenunan. ['eomerpuueckuil CMbICTT
npou3BoAHOU. HenpepbhIiBHOCTH
nuddepentiupyeMoit GyHKITUH.
OpnoctoponHsist tudhepeHITuPyEeMOCTb.
HuddepennupyemMocTs GyHKIUH,
3aJlaHHOM napameTpuyecku. ['nankue
kpuBble. JuddepennupyeMocTsb
AJIIEMEHTAPHBIX (PYHKIUH.

16

JuddepeHurpyemMocTb KOMIO3ULUH.
Huddepenunpyemocts u
apupMEeTHUYECKUE OTIePaLIUH.
HuddepenuupyeMocts 00paTHOM
(GyHKUIHU.

12

DKCTpeMyM OJTHOMEPHOU (PyHKITUU.
Heobxoaumsie ycioBus. Teopema
®epma. Teopema Pomis. Teopemsl 0
KOHEUHBIX IPUPALICHUSAX. Y CIIOBUS
MOHOTOHHOCTH OJTHOMEPHOU (DYHKIIHH.
JlocTaTouHbI€ YCIOBHUS SKCTPEMyMa B
TEPMHHAX NEPBOU MPOU3BOJTHOM.

14

PackpbITe HEOTTPENETIEHHOCTEMN.
[IpaBwiia Jlonurans

10

Bricine npon3BogHbIE U
muddepennuanst. opmyna Teiinopa ¢
OCTaTOYHBIM WieHOM B (popme Jlarpamxa
u Kommm. Jlokansnas hopmyna Teitnopa.
[IpencraBnenne Gpopmynoit Teitnopa
0a3MCHBIX AJIEMEHTAPHBIX (PYHKITUH.

14

Boinykisie pyHkimu. HenpepbIiBHOCTS
BBITYKJIOW (PyHKIMHU. OTHOCTOPOHHSSA
nuddepeHupyeMocTsb. Boimykiibie
nuddepentupyembie GyHKIIUU. Y CIOBUS
BBINTYKJIOCTH B TEPMUHAX MPOU3BOJIHBIX.

10

AcumntoTtsl. [I[puMeHeHre npou3BOAHOM
K MIOCTPOCHUIO TpaduKOB (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. Kpurepui
WHTEIPUPYEMOCTH B TEPMUHAX CYMM
JapOy. Knaccel nHTErpHpyEeMBIX

GbyHKIUH.

14

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

12

[TonsiTHE IEPBOOOPA3HOIA.
Cy1iecTBOBaHUE MEPBOOOPAZHOM.
®opmyna HetoTtona-Jlelibnuna

12

Heonpenenennpiit uarerpan. OCHOBHBIE
cBOMCTBa. MIHTErprpOBanue no 4acTsaMm u
3aMeHa [IEPEMEHHOUN B HEOIIPEACIICHHOM
UHTErpaje.

18

12

TexHrKa HEONpPeIEIEHHOTO
UHTErpupoBanus. lHTterpupoBanue
palOHAIBHBIX (PYHKIINH.
HNuTerpupoBanue uppaluoHaIbHbIX U
TPaHCUEHACHTHBIX (QYHKIIUH.

34

14

16

TeopeMbl 0 cpeTHEM 3HAYEHUN JIJIS
uHTerpana Pumana

10

HecoOGcTBeHHBIC MHTETPAIIBI IO
OECKOHEYHOMY MPOMEKYTKY U OT
HeorpaHu4YeHHON ¢yHKIU. OCHOBHBIC
cBolicTBa. Beruncienue. AOcomtoTHAs
CXOJAUMOCTb. [Ipu3HaKK CXOAMMOCTH
HECOOCTBEHHBIX MHTErpajioB. [Ipu3naku

cpaBHeHus. [Ipusnaku Abens u upuxie.

WHTerpanbl ¢ HECKOJILKUMHU
0COOEHHOCTSAMMU.

18

10

['eomerpuyeckue u puzndeckue
IpuiIokeHus uarerpaia. [iomans
KPUBOJIMHENHOMN Tpalieuu.
CnpsimisieMble KpuBbie. [[muHa KpUBOil.

20

13




Paznen 7
YucioBbIe psaiibl

66

18

40

[TonsTre uncnoBoro psaa. OOmuit
yjeH. YactHble cyMMbl. CXOIUMOCTD
yucnoBoro psga. Heooxoaumoe ycinoBue
CXOIUMOCTH. ['apMOHHYECKHI .
Ocratok psina. Kpurepuit Komm.
AOcCooTHAsT CXOAUMOCTb.

20

14

Pspl ¢ ON0KUTENBHBIMU
yieHaMu. [Ipu3Haku cXoAMMOCTH:
MIPU3HAKHU CPABHEHUS, IPU3HAK
Hanam6epa, npusnak Komu. [IpuzHaku
KymmMmepa, Paab6e, beptpana, ["aycca.
WNHTerpanbHbli IPU3HAK.

14

Psner ¢ mpOM3BOIBHBIMU YIICHAMH.
[Tpuznaku cxoaumoctu JleioHuIa,
Aoens u upuxie.

20

14

3HAaKOYEPEAYIOIIUECS PSIBL.
[Tpu3nak JleliOHuIa cXO0QUMOCTH
3HAKOUYEPEAYIOIIErocs psjia.

12

Pa3znen 8

(I)YHKIII/IOHZUILHLIC H CTCIICHHBIC PAADbI.

Psaabl @ypbe

53

19

25

O yHKIIMOHAIBHBIE
nocienaoBaTenbHOCTH. [loToueunas u
paBHOMEpHAs cxoAUMOCTb. Kpurepuit
Komm. HenpepbIBHOCTD NpenenbHON
dbynkuuu. [IpeaenbHbIi epexoa mo;y
3HaKOM HUHTerpaia. CxoaumMocTh
IIOCJIEIOBATEILHOCTH IPOU3BOJIHBIX.

O yHKIMOHAIBHBIE PSIBI.
[ToToueunas u paBHOMEpHas
cxonumocTtb. Kputepuit Komm. [Ipusnak
Beliepiirpacca paBHOMEpHOM
cxoauMocT. HempepbIBHOCTh CyMMBI
psana. UarerpupoBanue u
nuddepentupoBanre GyHKIIMOHATBHBIX
PSAIOB.

10

Crenennsle psasl. Teopema Ko
- Anamapa. Paguyc, natepBai u 001acTh
CXO0AUMOCTH. PaBHOMEpHAS CXOIMMOCTH

10




CTENEHHBIX psiioB. Teopema Aberns.
WurerpupoBanue u auddepeHupoBatme
CTETICHHBIX PsI/IOB.

Psan Tewnnopa. YcinoBusi CXOOAUMOCTH.
Pa3noxxeHue B CTENEHHOM psiJi 0a3UCHBIX
3JIEMEHTapHbBIX QYHKIUH.

Psne1 @ypee.

18

10

Pa3zgen 10
AudpepeHunabHOE UCHUCTCHUE
GyHKUMIT MHOTHX AefiCTBUTEIbHBIX
nepeMeHHbIX

o1

12

12

27

[Ipoctpancteo R". Kanonuueckuii
0azuc. CxansipHoe npousBeaeHue. Hopma

B R". ITokoopauHaTHas CXOAUMOCTb
IOCIIEI0BATENBHOCTH dJIeMeHTOB  R".
Komnakrasie MHOKecTBa B R".

Jluneiinsie onepatopsl B R".
OO6paTuMble JTUHEHHBIE OTIEPaTOPHI.
YcnoBus oOpatumMocTu

QOYHKINY MHOTHX [TE€PEMEHHBIX.
[Tpumepsl. I'paduk. JIunuu ypoBHs.
[IpencraBnenne pyHknuu f : R™ — R"
KOOPJIMHATHBIMU (QYHKIHUSIMHU.

[Ipenen u HempepbIBHOCTH (QYHKIIUN
MHOTUX nepemMeHHbIX. [loBTOpHBIE
npenensl. [Ipenensl 1o HapaBIEeHUIO.
HenpepbIBHOCTH 110 PUKCUPOBAHHOM
nepemeHHoi. Teopema Beliepiirpacca.

18

10

[Tonstue nuddepenuupyemont GyHKINH
f : R™ » R". I'panuent. {uddepenuuar.
HenpepsiBHOCTh AuddhepeHumpyemon
¢dbyHkuuu. YacTHbIE IPOU3BOIHBIE.
Crtpykrypa rpaiveHTa.
Hudbdepenuupyemocts GyHKITNN B
Clly4ae HENPEPhIBHOCTH YaCTHBIX
npou3BOAHBIX. Juddepenmpyemocts
CJIOKHOM (DYHKITHH.
HudbdepennupyemMocts u
apupMEeTUIECKUE OTIepaLIUH.
['eoMeTprUeCKU CMBICIT TPAIUECHTA.
KacarenbHas miocKOCTh 1 HOPMaJb.

13




HpOI/IBBO,Z[HaH 110 HAITPaBJICHUIO

[TpousBoanbie u quddepeHinaib

BBICIINX ITOPAOKOB. TeopeMa O PaBCHCTBC

CMELIaHHBIX YaCTHBIX IIPOU3BOHBIX.
DopMyJIBI 1)1 BBIYUCIICHUS

g hepeHIIanoB BEICIINX TOPSAIKOB.
®opmyna Tennopa. JlokanbHbIN
IKCTPEMYM (PYHKLIUHA MHOTHX
nepemeHHbIX. HeoOxonumblie u
JIOCTATOYHBIE YCIOBHS 3KCTPEMYMa.
YcnoBHbIM SkcTpeMyM. [IpaBuno
MHOXUTENEN Jlarpanxa.

20

12

Pa3nen 11
Kpartnbie naTerpajibi

80

34

40

BHenHsa 1 BHyTpEHHSISI Mepa
MHOJKECTBA Ha IJIOCKOCTH. M3mMepumbie
no JKopnany MHO)ecTBa. Mepa
Kopnana. Kpurepnn n3sMmepumMocTH.
MOHOTOHHOCTBH U KOHEYHAs
aJIUTUBHOCTh MEPBI. MHOXKECTBA MEPBI
HyJb. Mepa JKopaana B mpocTpaHCTBax

RZ u R,

42

20

20

JIBoiiHbIe MHTETpAIIBL. JIMHENHOCTS,
MOHOTOHHOCTb U KOHEUYHas
aAAUTUBHOCTH IBOWHOI'O MHTETPAJIA.
BrruuciieHre 1BOMHBIX UHTETPATIOB
CBEJICHUEM K IIOBTOPHBIM. 3aMEHa
IIEPEMEHHBIX B IBOMHOM MHTETPAJIE.
[Iepexon K NOJISIPHBIM KOOPAWHATAM.
TpoliHble HHTETPAJIBI U HHTETPAIIBI
BbICIIEN KpaTHOCTH. [Ipuitoxenns
KpPaTHBIX MHTETPAJIOB.

38

14

20

Pa3gen 12
KpuBoJinHelHbIE HHTEIrPaJibl

58

21

28

EcrecTBeHHas napaMmeTpusanus KpUBOu.
OpueHTanus KpuBOu.

[loHATHE KPUBOJUHEWHOTO UHTErpaIa 1-
ro poza. Beruucienue ceeieHuEM K
ONPEACICHHOMY UHTErpaly.

27

12

11

~ 10—




KpuBonuHeitHbIE HHTETPAJIbI 2-TO POJA.
CBs13b C KPUBOJMHEWMHBIM HHTETPATIOM
1-ro poja u onpeaeIeHHbIM HHTErPaIoM.

®opmyna ['puna. HezaBucumoctsb
KPUBOJIMHEITHOTO MHTETpajia OT IMyTH

WHTErPUPOBAHUS. 25 9 S) 11
[IpunoxeHus: KpUBOJIMHENHBIX
WHTErPaJIOB.

Hroro: 756 263 140 353

I11. O0pa3oBaTeqbHbIC TEXHOJIOTHH

[IpenonaBanyre y4yeOHOW NUCUMILIMHBI CTPOUTCS HA COYETAaHUU AYAUTOPHBIX
3aHATHI U pa3InYHBIX (POPM CAMOCTOSTENBHOU PAOOTHI CTYJEHTOB.

Takxke Ha 3aHATUAX NPAKTUKYETCS CaMOCTOSITENbHAas padoTa CTYJEHTOB,
BBITIOJIHEHHUE 33JaHUNl B MalIbIX TPyNIax, MUChbMEHHBbIE PabOThI, MOJEIUPOBAHUE
JTUCKYCCUOHHBIX CUTyallui, paboTa ¢ pa3fgaTOYHbIM MaTepHajioM, MPUBJICKAIOTCS
pecypebl cetu INTERNET. Kypc nmpeaycmarpuBaeT BBIMOJHEHHWE KOHTPOJIBHBIX U
CaMOCTOSITENIHBIX PAa0OT, MUCBMEHHBIX JOMAIIHMX 3agaHuil. B kadectBe Qopm
KOHTPOJII ~ HCIOJB3YIOTCSA ~ pAa3lMYHbIE  BAapUaHThl  B3aMMOIIPOBEPKU U
B3aMMOKOHTPOJIS.

HNHTEepakTHBHOE  B3aMMOJEWCTBHE CTYACHTOB C OJHOM CTOPOHBI M
IpenoAaBaTesis ¢ IPyrou, a TakKe CTYJEHTOB MEXy COOOM U ¢ MpenoJaBaTesieM BO
BpEMs MTPAKTUYECKUX 3aHSITHM.

OopazoeamenvHble mexHoI02UU

1. TuckyccrOHHBIE TEXHOJIOTHH

2. Undopmarmonnsie (udpossie)

3. TexHomoTUM Pa3BUTHUSI KPUTHUECKOTO MBIIUICHHUS

Coepemennvie memoowvl oOyuenHus

1. AxTUBHOE cryllIaHue

2. Jlexmus (TpaarIiuoHHAas)

IV. Onenounble Marepuajbl AJs1 NPOBeJdeHUs] TeKylleid M NPOMEKYTOYHOM
arrecTanuu
1. Ouyenounvie mamepuanvt 013 NPOBeOeHUs MEKyuiell ammecmayuu

Tembl pedeparToB

1. CBolicTBa BEpXHUX U HIXKHUX T'paHEl MHOXKECTB.
2. Tomonornueckue cCBOMCTBAa MHOKECTB HA YUCIIOBOM MIPSMOM.
3. O6pa3bl 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.

MeTob1 OTBICKaHUS OOpPATHBIX (PYHKIIUM.
YerHble 1 HEUETHBIEC (QYHKIINU.
[lepronnyeckue HyHKIHH.

OyHKIUY, 3aJaHHbIE TAPAMETPUYECKH.
OyHKIMH, 3aJaHHBIE HESBHO.
OrpanuveHHbIe (PYHKIINU.

. Beruucnenue npcacioB MOCJICOBATEILHOCTEN C OMOIIBIO TCOPEMBI O IIPCACIIC

IIPOMEXYTOYHOM MOCIIEOBATEIBHOCTH.

Breruucnenue IIpcacioB HOCJIe,HOBaTGJIBHOCTCﬁ C IIOMOIIBIO TCOPEM Temmua 151

ITome1a.

CnenuanbHble TPUEMBI BEIYUCIIEHUS MTPEETIOB IIOCIEI0BATENBHOCTEM.
KonTpripumepsl, CBsI3aHHBIE € TOHATHEM IIPEAEa MOCIEI0BATEIBHOCTH.
BepxHuil 1 HUKHUH TTpENEn NOCIEI0BATEIbHOCTH.

Brruucnenne cymm psios.

IlepecTanoBKa U rpyNIMpPOBKA YIEHOB PsAa.

YMHOXEHHUE PIOB.

[IpenenbHbIE TOUYKH MHOXKECTBA.

CrneniasibHbIE TPUEMbI BEIYMCIICHUS TIPEJEIIOB (DYHKIIHIA.

O — CUMBOJIHKA.

Ucnonbs3zoBanne O —CUMBOJIMKYU MIPU BBIYMCICHUU MPENIETIOB QYHKITUH.
KoHTpnpumepsl, CBS3aHHbIE ¢ TOHATHEM Tpejiena GyHKIUU.

Bepxuuit u HIOKHUM penen QyHKIUN.

[Ipenenbr MOHOTOHHBIX (YHKITHA.

DTaJIOHHBIE TTPEEIBIL.

KonTtpnpumepsl, cBs3aHHBIC ¢ TOHATHEM Tipeiena GyHKIIUU.

Teopema BeiiepiTpacca 06 OrpaHH4€HHOCTH HENPEPHIBHON (PYyHKIUU.

TeopeMsbl 00 oOpalieHlH HENPEePhIBHOW (PYHKIIMU B HYJIb U O IPOMEKYTOUHBIX

3HAYEHUSIX HEMpEpbIBHOM (yHKIMU. Pemenue ypaBHEHHI.
HenpepbIBHOCTH 00paTHON (PyHKIUU.

KonTprpumepsl, cBsi3aHHBIE C TOHATUEM HENPEPHIBHOCTH (PYHKIIHH.
I'unepOonuueckue GyHKITUH.

OcHoOBHbIE 3JIeMEHTapHble PYHKLINH, KaK TOMOMOP(U3MBI TPYIII.
JlokazaTenbcTBO quddepeHupyeMocTy (yHKIIUN 10 ONpeIeTIeHUIO.
['eoMeTprueckuil CMBICII IPOU3BOIHOM.

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

OKcTpeMyM (PyHKLIHU.

[TpakTuueckue 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.

DKCTpEeMyMbI B TEOMETPUYECKUX 3aadax.

Hcropuueckue 3aau Ha SKCTPEMYM.

JI0Ka3aTenbCTBO HEPABEHCTB € UCIIOJIB30BAHUEM CBOMCTB MOHOTOHHOCTH U
AKCTPEMAJIbHBIX 3HAUEHUN (DYHKLUU.

®opmyna Teinopa v npuOIMKEHHBIE BHIYHCICHUSI.

[Tpumenenue ¢popmynsl Telinopa K OTBICKAHUIO TIPEETOB (HYHKIUH.
Brinykiibie 1 BOTHYThIE (DYHKIIHU.

DKCTpEMYyMBI BBIITYKJIBIX M BOTHYTHIX (DYHKITUH.

JI0Ka3aTenbCTBO HEPABEHCTB € UCIIOJIB30BAaHUEM ITOHATUI BBITYKJIOCTH U
BOTHYTOCTH (DYHKIIHIA.

OTpICKaHNE aCUMIITOT.

Hennueinpie acCUMIITOTHI.

HuddepenunpoBanue GyHKINN, 3aJaHHBIX TAPAMETPUYECKHU.
HuddepenurpoBanue HESBHO 3a/laHHBIX (PYHKIUH.

IlepBooOpazHbie pa3pbIBHBIX PYHKIUH.

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

CriennasibHbIE IPUEMBI BEIYHMCIICHUS ONIPENEIEHHBIX HHTEIPAJIOB.
Breruucnenue narerpana Pumana—Cruiibtbeca.

TeopeMsbl 0 cpeiHEM 3HAYEHUU JJI MHTErpaa.

OTpicKaHue IOWAAEH MIOCKUX (PUTYp U U TUIONIA/Iei TOBEPXHOCTEN BpalleHUs

C IIOMOIIBIO HHTETPAJIa.
OTbickaHne 00BEMOB C MTOMOIIBIO HHTETpaa.

Pemenue pusnueckux 3aqad ¢ IOMOIIbIO HHTETPAJIA.

Boruncnenne HeKOTOPbIX HECOOCTBEHHBIX HHTETPAJIOB.

[Ipu3HaKu CXOOUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

AGcooTHas CXOOUMOCTh HECOOCTBEHHBIX HHTETPAJIOB.

ToHKME TPU3HAKKH CXOJAUMOCTHU MOJIOKHUTEIBHBIX YACIOBBIX PSIIOB.
AOCOoIOTHAs CXOUMOCTh YHCIOBBIX PSAAOB.

HekoTtopsle TprueMbl OTBICKAHUSI CYMM YHCIIOBBIX PSAIOB.

MHTerpanbHbIi IPU3HAK CXOAUMOCTH YUCIIOBBIX PSIOB.

OTbickaHue 00JaCTH CXOAUMOCTH (YHKIIMOHATIBHBIX PSJIOB.

PaBHOMEpHas cX0IUMOCTh (DYHKIIMOHAJIBHBIX MOCIEI0BATEIBLHOCTEN U PSAAOB.
HuddepenurpoBanue GyHKIMOHATBHBIX PSIIOB.

WNurterpupoBanre GyHKIIMOHATBHBIX PSAIOB.

Kontpnpumepsl B Teopun (PyHKITMOHATIBHBIX PSAIOB.

O065acTh CXOAUMOCTH CTENIEHHOTO Psija.

Pasnoxxenue GyHKIUI B CTETIEHHBIE PSbIL.

[TpuOnmkeHHbIe BHIYUCIECHUS C TOMOIIBIO (DYHKIMOHAIBHBIX PSIIOB.
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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 runepooandeckre pyHKINUN, KaK CyMMbl
(YHKIMpPHAIBHBIX PSAOB.

Tononornyeckre cBONCTBA MHOXKECTB B MHOTOMEPHOM IPOCTPAHCTBE.
[Ipenen pynkumnnu Muorux nepemeHHbIX. [loBTopHBIE ipenensl. [Ipenen mo
HamnpasyeHuo. [Ipenen no kpuBo. KoHTpripuMepsbl, CBA3aHHBIE C TIOHATHEM
npeaena GyHKIIH.

HenpepriBHOCT (yHKITMIT MHOTHX TIEpeMEHHBIX. HenmpephIBHOCTH 1O
(ukcrupoBaHHOI nepeMeHHONW. HenpepbhIBHOCTh 10 OAIPOCTPAHCTBY.
KoHTpnpumepsl, CBA3aHHBIE C IOHATHEM HEIIPEPBIBHOCTH.

['eomeTrpuueckas uaTeprperanus qupGepeHInpyeMOCTH JJIsl MHOTOMEPHOMN
¢yukimun. KacarenpHas miI0CKOCTh U HOPMAJIb.

YacTHble TPoU3BOAHBIE U AU((DHEepeHInaTbl BHICIINX MOPSIAKOB MHOTOMEPHBIX
¢ynkuuid. KoHTpnpumepsl, CBS3aHHbIE ¢ TOHATHEM AUPHEPEHIIUPYEMOCTH.
DKCTpeMyM MHOTOMEPHON (PyHKIIUU.

Y CIIOBHBIN DKCTPEMYM.

Mepa XKopaana.

MmuoxectBa JIeberoBoit Mepbl HYJIb.

HexoTopble mpueMbl BEIYMCIEHUS JBOWHBIX U TPOWHBIX HHTETPAJIOB.
MHOromepHsie UHTETPAJIBI.

HecoOcTBeHHBIE KpATHBIE HHTETPAIBI.

[IpunokeHuss KpaTHBIX UHTETPAJIOB.

HexoTopblie mpueMbl BEIYUCICHUS KPUBOJIMHENHBIX MHTETPAJIOB UHTETPAJIOB.
®opmyna ['puna.

Bropas dhopmyna I'puna.

[IpuitokeHust KpUBOJIMHENHBIX UHTETPAJIOB.

KOHTpOJIbHI)Ie BOIIPOCHI M 3aJaHNA

BBenenue B anan3s

1. TlpuBeauTe onpeaesieHUe BEpXHEN TpaHu MHOXKECTBA.
2. llpuBenurte mpuMep MHOXKECTBA, UMEIOIIETO BEPXHIOIO TPaHb U HE UMEIOIIETO

HAaMMCHBIICTO 3JICMCHTA.

3. Haiinure BepxHHUE ¥ HIDKHUE TPAHU MHOMKECTB.

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

n
n+1

4. IlpuBenurte npuMep MHOKECTBA UMEIOIIETO BEPXHIOIO I'PaHb U HE UMEIOILIETO

HAaMMCHBIICTO 3JICMCHTA

5. IlpuBenure onpeneneHne QPyHKINU.
6. Cpenu KpuBBIX, IPUBEJICHHBIX Ha PUCYHKAX, BHIOEPUTE T€, KOTOPHIE SIBISIOTCS
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rpaduxkamMu QyHKIIHA.

7. IlpuBenurte npuMep npezesia nocaea0BaTeNbHOCTH.

8. IlpuBenurte npuMepsl NOCIEAOBATEIBHOCTEN, UMEIOIMX KOHEUHBIN NIPEe,
UMEIOLINX OECKOHEUHBIN MIPeJei, HE UMEIOIIMX Ipeaena.

9. IlpuBenute ompenencHue npeaeaa GyHKIUNA B TOUKE.

10.I1IpuBenuTe mpuMepsbl GYHKITHI, UMEIOIUX KOHEYHBIN TPEIeI, UMEIOIIIX
OECKOHEYHbIN Mpeiesl, HE UMEIOIIUX MPEEa B 3aJaHHON TOUKE.

11.TTpuBeauTe onpeAcieHne HePEPHIBHON (DYHKITHH.

12.1lpuBeauTe npuMepHI pa3pbIBHBIX (PYHKIMMA, UMEIOLUIMX TOUKH Pa3pbiBa
Pa3JINYHBIX TUIIOB.

JuddepeHunpoBaHue 0OJHOMEPHBIX PYHKIMH. JKCTPEMYyM OTHOMEPHOM
¢pyukuuu. UurerpupoBanne 0THOMEPHBIX (PYHKIHUIA.

1. TlpuBenute onpenenenrie nudPepeHIMPyeMOCTH PYHKIIUU B TOUKE U
IPOU3BOAHON (PYHKIIUHU B TOUKE.

2. YxaxuTte CBsI3b MEXy IU(PepeHIupyeMOCTbIO U HENPEPHIBHOCTHIO (DYHKIIUU
B Touke. [IpuBenure HEOOXOAUMBIE IPUMEPBI.

3. Omnpexaenute, sBisercs i pyakmun  f (X) = x? -signx u f(x)=x-signx

G depeHuInpyeMbIMUA B TOUKE x —0-
4. Haiigute npon3BOHbIE PYHKIUU

41 f(x)=cos?(12x+ %) 42, f(x)=e20D"

5. I[lpuBeaute ompeseneHne TOYEK JOKATFHOTO MAKCHMYMa M TOYEK JIOKaJIbHOTO
MUHAMYMa (QYHKITHH.

6. IlpuBenurte mpuMepsl TOUEK JOKAIBHOTO MAKCUMYMa U TOYEK JIOKaJIbHOTO
MUHUMYMa QyHKIUU. [TokakuTe reoMeTpu4ecKyto HHTEpPIpPETaLHIO.

7. IlpuBenure npumepsl GYHKIUH, HE UMEIOLIUX JOKAIBHBIX IKCTPEMYMOB.

8. Cdopmynupyiite HEOOXOAMMOE YCIOBHE dIKCTPEMyMa.

9. CdopmynupyiiTe T0CTaTOYHOE YCIOBUE IKCTPEMyMa.

10.Haiiaure Touku sKcTpemMmyMa GyHKIUH f

101 f()=x*(x-1)  102. f(x)=x:|]x-1 103, f(x)=|xe™.
11.nalimuTe HanOOJIBIIIC M HAMMEHBIIICE 3HaUeHHEe PyHKIMU f Ha mpoMexyTke

A

111 fo=3x*-Ix*-1, A=[-L1] 112 f()=x-e, A=[-L1]

12.ChopmynupyiiTe onpezenenre uuterpajia Pumana no orpesky.
13. Ykaxxurte Ki1accbl HHTETPUPYEMBIX (PYHKIUH.
14.TlpuBenuTe npuMep HEUHTETPUPYEMOU PYHKIUU.
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15.Chopmynupyiite onpenenenre nepBooOpazHoil PyHKINU.

16.Haiimute nepBooOpasuyo r i pyakmuun f(X) =sign X, Takyro, 94To
F(0)=0.

17.1lpuBeaute Gpopmyiy pasnoxeHus ParmonanbsHoi qpodu Ha deMeHTapHbIe.

18. Haiinute HeonpeaeIeHHbIE HHTETPATIBL.

18.1. IL 18.2. J‘L 18.3. J‘%

) X2 —x—2

19.HaiiauTe onpeseieHHbIe MHTETPAIbI.
2 T 1
19.1. j'i—zxdx 19.2. _[xz cos xdx 19.3. J‘xzex3 dx
1 0 0

20.ITpuBenute onpeaeneHus YUCIOBOTO Psiia, CXOAAIIETOCS YUCIOBOTO psijia.
[TpuBeauTe MPUMEPHI CXOASAIIMXCS U PACXOSATITUXCS PSTOB.

21.ChopmynupyiiTe HEOOXOAUMBINA MTPU3HAK CXOAMMOCTH YUCIOBOIO PsIa.
SBnsieTcs 1M HEOOXOIUMOE YCIIOBUE CXOAUMOCTH JIocTaTouHbIM. [IpuBenure
IPUMEDHI.

22.ChopmynupyiTe J0CTaTOYHBIC TPU3HAKH CXOJAUMOCTH MOJOKUTEITBHBIX
PSAIOB. SIBIISIOTCS JIM JOCTATOYHBIC YCIOBHS CXOAMMOCTH HEOOXOMMBIMH.

23.CopmynupyiiTe onpeneiaeHust abCOMOTHO CXOISAIIETOCS YNCIOBOTO Psiia,
YCIIOBHO CXOJISIIETOCS YUCIOBOTO psifa. [IpuBenure mpumepsl.

24.ChopmynupyiTe J0CTaTOYHBIC TPU3HAKU CXOAUMOCTH PSIOB C
MPOU3BOJIbHBIMU WieHaMH. [IpuBenuTe mpruMepbl, TOKa3bIBAIOIINE, YTO BCE
YCIIOBUSI TEOPEM SIBIISIFOTCSI CYIIIECTBEHHBIMHU.

25.ChopmynupyiiTe mpu3Haku aOCOTIOTHON CXOAUMOCTH.

26.ChopmynupyiiTe onpeaecHIue 3HaKOUEPETYIOMEroCs CXOISIIEeTr0oCs
YHUCJIOBOTO psija, MPU3HAKKA CXOIUMOCTH. [IpuBeauTe mpuMepsl,
MTOKAa3bIBAIOIIHIE, YTO BCE YCIOBUS TEOPEM SIBJISIFOTCS CYIIECTBCHHBIMH.

27.ChopmynupyiiTe onpeaeiacHiue GyHKIIMOHATBHON MTOCIEI0BATCILHOCTH,
OTIPEJICIICHHS TOTOYEYHON CXOAMMOCTH, 00JIACTH CXOJUMOCTH, MPEACIbHON
byHKINN.

28.ChopmynupyiiTe onpeaeraeHue paBHOMEPHON CXOAMMOCTH (DYHKITMOHATILHOMN
MOCIIEI0BATEIHLHOCTH.

29.ChopmyaupyiTe J0CTaTOYHBIC YCIIOBUS HETPEPHIBHOCTH MPEACITBEHON
byHKIHA. SIBISIFOTCS M TOCTATOYHBIE YCIOBUS HE0OX0MUMBIMU? MOXKET JTn
MOCJIEIOBATEILHOCTh HETPEPBIBHBIX (DYHKIIUN CXOJIUTHCS PABHOMEPHO K
pa3pbIBHOUW (PYHKITUH.

30.ChopmynupyiiTe 10CTaTOYHBIE YCIOBUA TUdPEepeHIINPYyEeMOCTH TIPEACITbHON
byHKIMA. SABISIOTCS U TOCTATOYHBIE YCIOBUS HEOOXOIUMBIMU?

31.Chopmynupyiite onpeneneHre PyHKIIMOHATBLHOTO psiJia, ONPEACIICHUS
MOTOYEYHOU CXOJIMMOCTH, 00JIaCTH CXOJAMMOCTH, CYMMBI Psfa.
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32.ChopmynupyiiTe onpeeieHne paBHOMEPHON CXOAUMOCTH (DYHKITMOHATIEHOMN
psna.

33.ChopmynupyiTe J0CTaTOYHBIEC YCIOBUS HEPEPHIBHOCTH CYMMBI pAJIa.
SBASIOTCS M JOCTAaTOUYHbBIE YCIOBUS HEOOXOAUMBIMHU?

34.ChopmynupyiiTe 10CTaTOUHbIE YCIOBUA TUD(HEPESHIMPYEMOCTH CYMMBI psija.
SIBASIFOTCS M AOCTATOYHBIE YCIOBUS HEOOXOAUMBIMU?

35.CdopmynupyiiTe onpeneraeHne CTENeHHOTO Psiia, OMUIINTE CTPYKTYPY
001acTH CXOANUMOCTH, XapaKTep CXOAUMOCTH.

36.[IpuBenute crnocoObl OTHICKAHUS PaJANyCa CXOJIMMOCTH CTENIEHHOTO pAJia.

37.Chopmynupyiite onpeneneHus psoB Teinopa, MakinopeHa.

38.ChopmynupyiiTe JOCTaTOUHbIE YCIOBUS PA3N0KEHUsI PYHKIIUHU B Psif
Tennopa.

39.ITomyunTe pas3ioKeHUs B CTENIEHHOU PsIi OCHOBHBIX AJIEMEHTapHBIX (DYHKIIWH,
YKQKHUTE 00JIaCTH CXOIMMOCTH MOTyUYEHHBIX PSJIOB.

33[[21‘11/1 HA MPAKTHYCCKUX 3aHATUHAX

AndpepeHunpoBanne OJHOMEPHBIX PYHKIHI. IKCTPEMYM OJJHOMEPHOI1
GyHkuun
1. Onpenenure, Oynet i pyHkus  f(x) = \/M -sin \/M nupdepeHurpyema B
TOYKE x—0-
x-eV*

2. Haiigure npousBoanyio GyHkmuu  f(x) =sin?2| x° +ﬁ
arctg

3. Haiiaute kacarenbubie yHKIuu f(x) = % , B HEMOABMXKHBIX TOUKAX ITOU
byHKIUU.

4. Onpenenute, CKONBKO pa3 QyHKIMA f(x) = (x—|x))-x* auppepeHnupyema B
TOUYKE x-0-.

5. Ilyctb  f(x) = x-sinzx. JlOKaxure, 4o s ao0oro yucina M Haigercs

TOYKa Xy >M, Takas, 9yTo f'(x))=0.

(%) i -1 _ginZ x+2 7z . H
6. Haiimure npeenst 6.1. JimSn(eosingxrfeossx) G D i sin’x
Xl In x—x+1 x—0 IN(L+x)—x

7. Haligute mpoMexyTKM MOHOTOHHOCTH U TOYKH SKCTpeMyMa (PYHKIIUU
F(x)=|x—1le P,

8. Haiinute HamMeHbIIee 1 HanOOJIbIIIee 3HAaYeHUE (PYHKITIN
f(x)=x3-6x*+9x—1 Ha OTpe3Ke [2;4] -

9. HaiinuTe paBHOOEAPEHHBIN TPEYTOIBHUK HAMOOBIICH IJTOMIA 1, BIMCAHHBIN
B OKPY’>KHOCTB 33JIaHHOTO pajanyca
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10. Jlokaxkure HepaBeHCTBO In X > 2 11) ,  x>1. lIpuBeauTe reOMETPUYECKYIO

WJLTIOCTPALIHIO.
11. Haitaure npomMeXyTKH BBITYKJIOCTH U BOTHYTOCTH, & TaKe TOUYKH Meperudoa

Gynkumn f(x) =25

12. Haiigure BTOpyIO NPOU3BOAHYIO GyHKIMH  f (X) = X3 +arctg X .

Heonpenenennplii uHTerpaJ. OnpeaejeHHbId HHTETPaJl

1. Hailigute uHTETpasbl.

12, J(Xz —2x+2) In(x+1)+2x

1.1. x —1)(2x + 3)* dx
I( ) ) —2X+2

3 52
1.3. j 2x 2X2+1X 1.4. Ix-siandx
(X+D(x=1)“(x"+1)
1.5. 1.6, [<dx. 17, [S°Xy
Ix+\/r I e Icos X

1 6 o
V 2 5 sin X +c0s2 x

-3

(x3+e1X° —sin%x—i)dx 1.10. j (2x—1)- e ~4x+gy

e 0
1.11. J'In2x~dx 1.12. jx3 1—x2dx
1

Heco0cTBennblii naTerpad. llpuioxkenus narerpajia

1. Haiigure ruiomaas GUrypsl OrpaHHYeHHON JIMHUAMH y —sin2x Uy =2X
2. Haiiaute niuHY KpUBOH  x — 22, y— %t% t [0:2]

3. HccnenyiiTe Ha CXOAMMOCTh HECOOCTBEHHBIN HHTETPAI.

+00

2 +00 16/ 3 4
3.1. _[Inx jldx. 3.2, jcos”xdx. 3.3, [P g
1 X 1 Vx o X

YucjioBble psabl

1. Uccnenyiite Ha CXOUMOCTD PSII.
z n+l Z n+l n®+1 z

1122 1.2. Z\/ﬁ 13nzl 1.4, Zn+3”
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15 = n2-1 ). 2"y, 17, LD 7w
zh{“m] I 2T %,

(I)yHKIII/IOHaJILHI)Ie H CTENNCHHBbIC PAAbLI

n=1

1. Hccnenyiite GyHKIIMOHATHHYIO MOCIEAOBATEIHHOCTh {f,} HaCXOXUMOCTH

Y PABHOMEPHYIO CXOJIMMOCTh HA MHOXeCTBe A.
1.1, f (x , A=[0:1]- 1.2. arctgnx - A=(0:;+o).
n(x) = [0:1] fa () = TF2% A=(0140)

1+n+x

2. HccaenyiiTe Ha paBHOMEPHYIO CXOJIUMOCTD (DYHKIIMOHAJILHBIN ST Ha
MHOXecTBe A.

2.1, Zl+nx4x2’ A=(0;+0). 2.2, Z X A=(0;40)-

2nI

23, Z( n+l arctgx A= (—oo;+oo). 24. Ze_n2x2 COSNX A=[0;7f]'

3. HaI/mI/ITe paanyc UHTEpBaJI U 00J1aCTh CXOJAUMOCTU CTETIEHHOTO Psijia.
3.1 N (1) 40 32. s on,
r1z—:1<1+”) X Z(zm)x
4. Oyukmmro f pasmoxkute B psa MakiopeHa U HaiiuTe 001acTh CXOUMOCTH

3TOTO psfa.

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

5. Hanigure cymmy psina

o0

5.1. Xt
Z 2n-1
n=1

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

JudppepeHunanbHoe ucuucaeHne GyHKIMH MHOTHX AeCTBUTEIbHBIX
nepeMeHHbIX

> sind . /x% + v2 4 72
1. Haiinure w I QYHKIMH f(x,y,z)_{Z sing X" +y"+2°, 220,
01 ZZO

oA o g o
ox ' oy 0z

x-Inyz

2. Haiigute s byHkuu - f(x,y,z) =X

> o°f _ Xz,
3. Haitoure ayor s Gyskiuu - f(x,y,z) = -cosx
4. Hanimute df (%,1,0) u d?f (%,1,0) st pyHKIIMH

f(xy, z)=z-sinxy+%'cosxz
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5. HaiiguTe KacaTenbHYyIO INIOCKOCTh K PyHKIMU  f (X, y) =1+ X% — y?,
NapaIENbHYIO IIIOCKOCTH  p(x,y) =1 x4y
6. Haliiure TOUKM JIOKaJILHOTO AKCTpeMyMa (pyHKIIUH

6.1 f(x,y,2)=xy’(1-x-y-2) 6.2 f(x, y)= 2V

1+x%+y?

7. HaliuTe TOYKH YCIOBHOTO 3KCTpeMyMa (DYHKIIMU ¢, MPH 33JaHHBIX
OTpaHUYCHUSIX.

7.1, f(x,y,2)=xy%, x+y=z

7.2. f(x,y,2)=xy+z, x>+y>=2 Xx+y+z=3.

/IBOMHbIC U TPOWHBIC HHTEIPAJIbI, UX NPUJIOKCHUS

1. Haiiaure nBoiHO# uHTErpa no odiaactu G, orpaHMYEHHON YKa3aHHBIMU
JIMHUSIMUA

1.1. ”cos(x —y)dxdy, x=y, x=0,y=7x
G

1.2. ﬂ xydxdy, x=y, x=1, y=0
G

1.3 ”ezx_ydxdy, 2x=Y, 2x=y+1, y=0,y=1
G

1.4. ”ﬂdxdy, x>=y, 2x=y, x=1, x=2
s X

2. Haiiaute TpoitHOM uHTErpas 1o odjactu G, orpaHMYEHHON YKa3aHHBIMU

IOBCPXHOCTAMU

2.1. "jxdxdydz, X=0,y=0, z=1L x+y+z=2
G

2.2, j \,21_x22 dxdydz, x=%,y=0, 7=0, x> +y% =1 z=x>+y?
-é X"ty

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

G
3. Haitaute muomane GUrypsl, OrpaHU4€HHON JTUHUSIMU

3.1 4y=x2 —4x, x=y+3
32. x=2y, y=3x, 3x=2-y, x=4-2y
4. Haiigute 00beM Tena OrpaHUYE€HHOTO TOBEPXHOCTSIMU

4.1. x2+y2 = 2X, Z:x2+y2, z=0
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1. Halinute KpUBOJIMHEWHBIE MHTETPAIbI

1.1.

1.2.
|

1.3.

1.4.

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

.ydx—xdy, I:y:x3, 0<x<2

A=(2,-1), B=(10)
2. Ucnons3ys popmyny ['puna, HaliiuTe HHTErpal

j e*(1-cosy)dx—e*(y—siny)dy, G={(x,y) : x€[0, 7], 0<y<sinx}

oG

KpuBosuHeiliHble HHTETPaJIbI

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

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

| — IpOM3BOIBHBIN YT, COSAUHAIOUIUN TOYKH

2. Oyenounvle mamepuavl 0711 NPOBEOCHUA NPOMENCYMOUHOU ammecmayuu

IImanupyemsli
00pa3oBaTeNbHBIN PE3yNIbTaT

Tumnoswie KOHTPOJIbHBIC

Kpurepun onienuBanus u mkana

3aJJaHHS OILICHUBaHUS
(xoMmeTeHI s, THAUKATOP)
OIIK-1 Cnocobex 1. YKaxure | @ [lonHo u  npasuibHO  OaHbl
NPUMEHATh TEOPETUYCCKHUEC omeemsbl Ha 6Ce nocmaeJjieHHble
(dyHIaMeHTallbHble  3HAHMUS, | PE3YJIbTaThI, 6ONPOCHL, npugedenbl
MONTydeHHble B OONACTH | HO3BOJSIONIME  PEIIMTH | eobxo0umbie npuMepel,
cmyoenm nokasvleaem
MaTeMaTHuecKux U (WIn) | 3amady MOKCKa
NOHUMAaHUe U3na2aemozo
€CTECTBEHHBIX ~ HAyK, M | OKCTpeMyMa QyHKUMU HA | .. epuana
WCTIOJh30BATh 170 B | OTpE3Ke. — 30— 40 6annos
npo¢eCcCuOHAITBHON 2. BeiOepute onHy u3 | e [lonno u npasuivHo  Oambl
JeSATeNbHOCTH IIOJICTAHOBOK ~ Dilyiepa, | Omeéemvl Ha 6ce NOCMAGNIeHHble
OIIK-1.1 Ocywecmensem NO3BOJISIOIIYI0  Haltu | 60NPOCHl, npueeoenb
ombop meopemuuecko2o U | HEOMPEIEICHHbBIN MpUMEDYL,  OOHAKO  UMEIOMCA
Hemo4YHOCU, 8 yenom
NPAKmMu4ecko2o Mamepuanida | WHTETrpai
19 p cmyoenm nokasvieaem
- X
OIIK-1.2 Pewaem  munoguie J. .\ N— noHuManue U3YUEHHO20
3a0auu 6 pamkax | ° 1+ xNx? +x+1 Mamepuana
npogheccuonanbHoll Haiinure naupeii | — 20— 29 6anna
oesimenbHOCMU HEOIIPe Ie/ICHHbIH e Omeem OaH 6 OCHOBHOM
OI1IK-1.3 Hcnonvzyem WHTErpa. NpABUIbHO, HO Hedocmamozuo
pasnuyHvle Memoovl u | 3. TIpoBexHTE aHATH3 apeyMeHmuposeanvl  6bl600bl,
npugeoeHvl He ece

npuemvl  pewieHus — 3a0ay

CBOWCTB (YHKLIUU U

HeobxX00uMbvle npumepbl

~21 -




npogeccuoHanvbHou MOCTPOMTE ICKU3 €& —10-19 6ann06
oesamenbHOCmu rpaduka mo e /lanbl HeeepHble Omeemybl Ha
XapaKTEPHBIM TOUKAM nOCMasienHble 60NPOChL
(HyJIsIM, 9KCTpEMyMaMm, —0-9 bannos
TOYKaM Teperuda)
f(x) = x3(3x+4) .
Co(x+1)?
4. Ilyctp
f(xX)=x-sinxzx.
JlokaxxuTe, 4TO JJIsI
moboro yucia M
HalIeTcs TOYKa

Xg > M, Takas, uTo
f'(xp) =0. IlpuBenute

reOMETPUUYECKYIO
WHTEPIIPETAIMIO 3a/1a4H.
5. Haiinure momans
obmactu D,
OTPAaHUYEHHOMN
YKa3aHHBIMH JINHUSIMU,
a) IEHUCTBYsI 110
omnpeneacHus, u 0)
npuMeHsist popmyiy
['puna
D:y=x>-1;y=-x+
1.

V. YueOHo-MeTOAu4YeCKOe U HH(popMALIMOHHOE 0O0ecnieyeHue JUCITUTTIUHBI
1) Pekomenyemas tutepatypa
a) OcHOBHaf JIUTEpaTypa:

1. ®uxrenronsu, I'. M. Kypc auddepenuunanbHOro 1 HHTErpaibHOTO UCUUCICHUS
B 3-x T1. Tom 3 / I'. M. ®uxrenronsl. — 14-e u3g., crep. — Caunkr-IlerepOypr :
Jlanp, 2023. — 656 c. — ISBN 978-5-507-47239-0. — TexkcT : anekTpoHHbIi // Jlanb
: AIEKTpOHHO-O0MOIMoTeyHas cuctema. — URL: https://e.lanbook.com/book/351872
2. 'onmyGeB A. A. Brenenue B aHanus: ydeOHoe mocooue / A. A. T'ony6es, B. 1O.
Cyetun ; ®enep. arearctBo no obpazosanuto, ['OY BIIO "Tsep. roc. yH-T". - TBepb
: TBepckoit rocymapcTBeHHbiid yauBepeuret, 2007, - 158 c. : uin. - bubmuorp.: c. 155

(7 Ha3B.). — DAEKTPOHHBIN pecypc. — Pexxum nocryna:
http://texts.lib.tversu.ru/texts/016260gl.pdf
0) JonoiHuTeILHAS IUTEPATYpA:

1. Mapon, . A. lupdepennuanbHoe U UHTETPAIIBHOE MCUUCIEHUE B MpUMEpax U
3amayax. OyHKIIMK OHON MEepeMeHHOoU : yuebHoe mocooue / . A. Mapon. — 3-¢

_22 —


https://e.lanbook.com/book/351872
http://texts.lib.tversu.ru/texts/01626ogl.pdf

u3n. — Cankr-IletepOypr : Jlanp, 2022. — 400 ¢. — ISBN 978-5-8114-0849-8. —
TekcT : amekTpoHHbIN / JlaHb : 21IeKTpoHHO-OMONMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/210134

2. T'onyber A.A. uddepeHnuanbHoe W HUHTETPAIbHOE HCUYUCICHUE (PYHKIIHMA

OJTHOTO JEHCTBUTEIHLHOTO TIEPEeMEHHOTO : yueOHoe mocodue / A. A. IN'omybeB; M-Bo
obopazoanust PO, ®I'BOY BIIO "TBep. roc. yu-t". - TBepn: TBepckoii
rocyJIapCcTBeHHBIA yHUBEpcuTeT, 2015. - 158 c. : un., Tabdn. - bubmmorp.: ¢. 155 (14
Ha3B.). — DJIEKTPOHHBIN pecypc. — Pexum noctyna:
http://texts.lib.tversu.ru/texts/09885ucheb.pdf

2) IIpocpammnoe obecneuerue

Google Chrome oecmuiataoe I10

Sunexc bpaysep oecruiatHoe 110

Kaspersky Endpoint Security 10 | akt Ha nepegauay npas I1K545 ot 16.12.2022
MHoro¢yHKIIHOHAIbHBIHI oecruiatnoe 10

pemxaktop ONLYOFFICE

OC Linux Ubuntu 6ecrutataoe [10

3) Cospemennvie  npogeccuonanvhvie 6azbl  OAHHLIX U UHOOPMAYUOHHDLE
CNpagoUHbvle CUCTEMbL

Buna undopmanuoHHoro pecypcea,
NQ HAaNUMCHOBAaHHUE
n/n HHGPOPMALMOHHOTO Anpec (URL)
pecypca
1 OBC «ZNANIUM.COM)» https://znanium.com/
2 9BC «IOPAUT» https://urait.ru/
3 IBbC «Vmuepcuterckas https://biblioclub.ru/
OuOJIMOTEKA OHJIAHY
4 OBC IPR SMART http://www.iprbookshop.ru/
5 9BC «JIAHb» http://e.lanbook.com
6 OBC Tel'Y http://megapro.tversu.ru/megapro/\WWeb
7 Penosurapuii Tel'Y http://eprints.tversu.ru
8 Pecypeet uspatenncrsa Springer http://link.springer.com/
Nature
9 CIIC KoncynbranrlLintoc (B cetu
TBI'Y)

V1. MeToaudeckue MaTepuaJIbl J1Jisl 00y4aIOMIUXCS M0 OCBOCHUIO JUCHMILTUHBI
Bonpocwl k 3k3ameny

1 cemecTp
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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/

w

© o N

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21,

22,
23.
24,
25.
26.

217,

MmuoxectBa. [lonmuoxecTBa. [Ipumepsl. TeopeTHKO-MHOKECTBEHHBIE OIIEPALIUN
C MHOKECTBaMU: 00ObEJUHEHUE, TIEpECeUeHUE, Pa3HOCTh MHOYKECTB.

[IpuHIMIT MmaTemaTnyeckor HHAYKIMKU. HepaBeHcTBO bepHyuim.

bunom HreroTona.

[TonsiTHe HECATUYHON APOOH M NEHCTBUTEIBLHOTO Yncia. KOHeUHbIC TeCATUYHBIC
apoou. OTHOIIIEHUE MOPsIIKa Ha MHOKECTBE ACHCTBUTENbHBIX uncen. CBolicTBa
OTHOILICHUS TOPSIIKA.

OrpannuyeHHble MHOKeCTBA. BepxHue u HmxHue rpanu. [Ipumepsr. CBolicTBa.
Teopemsl 0 CylIECTBOBAHUM BEPXHEN U HUYKHEW IPaHMU.

[Ipu3Haky BepXHEN U HUKHEN TPaHU.

PanmonanbHbie 1 MppallMOHAJIBHBIE YHCIA.

[Mpunnun Kantopa. [punuun bopens — JleGera.

[Tonsitue otHomieHust U GpyHkuuu. [Ipumepsl. 3HaueHHEe PYHKIIMU B TOUKE.
OO6macth onpeneseHnss 1 MHOXKECTBO 3HaUeHU pyHKUMU. ['paduk pyHKIUU.
Pa3znuunbie cnocoObl 3a1aHus PyHKIUU.

O06pa3 u npooOpa3 MHOkeCTBa npu oTodpaxeHuu. [Ipumepsl. CoiicTBa.
NHubeKkTUBHBIC, CIOPBEKTUBHBIE U OMEKTUBHBIE 0TOOpakeHus. [IpumMepsi.
Kommnozunus ¢pynxiuit. [Tpumepsr.

[Tonsitue oOpatHoit pyHkuuu. [Ipumepsi.

VYcnoBus CymecTBOBaHMs OOpaTHON (DYHKIIMH.

Yucnosele pyHkuuu. OrpaHnyeHHble QYHKIUU. MOHOTOHHBIE (DYHKIIMH.
Yernsle n HeueTHbIE (pyHKIMH. [lepuoanueckue pynkuuu. [Tpumepsr. CBolicTBa.
OnemenTtapubie Qynkiuu. Knaccudukanus 31eMeHTapHbIX QYHKITHM.
DyHKIUY, 3aJJaHHBIC TAPAMETPUIECKH, U (PYHKIIUH, 3a]JaHHBIC HESIBHO.
[Tonsatue nocnenoBarenbHOCTU. [loanocnenoBarenbHOCTh. [IpuMepsl.

[TonsiTie mpenena Ynuciao0BOM MOCIEI0BATENLHOCTH. [IpuMepsl.

OcHOBHBIE CBOMCTBA YHCIIOBEIX ITOCJIEAOBATEIbHOCTEN. EMMHCTBEHHOCTD
npenena. OrpaHM4eHHOCTh CXOIAIIEHCS TOCIEN0BATENBHOCTH. CXOIMMOCTh
MTOAIIOCIIENOBATEBHOCTH.

[Tpenen yucnoBoil mocnenoBaTeIbHOCTU U apu(PMETHYECKUE ONIEPALIUH.
Heonpenenennocru.

[IpenenbHbIN NIEPEXO] B HEPABEHCTBAX.

Teopema o npenesne NpoMeKyTOUHOM MOCIEA0BATEIbHOCTH.

CX0IMMOCTh MOHOTOHHOM OTPAHUYEHHOW MOCJIEI0BATEIBHOCTH.

Yucno € Kak BepXHss rpaHb M Kak MPeaen.

CymiecTBoBaHNE MOHOTOHHOM MOANOCIIEI0BATEIBHOCTH Y TPOU3BOJIBHOM
nocsienoBarenbHOCTU. [IpuHun bonenano — Benepirpacca.

Kpurepuit Ko cxoauMoCcTH YMCI0BOM MOCIIEI0BATEIBHOCTH.
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28. beckoHe4HO Malible rocieaoBarensbHocTu. [penen nponsBenenns 6€CKOHEUHO
MaJioil ¥ OTPaHUYEHHOU MOCIEA0BATEIbHOCTH.

29.TlonsTue npeaenbHOM Touku MHOXKecTBa. [Ipumepsl. XapakTepuzamus
NPEAEIbHON TOUKM MHOKECTBA B TEPMUHAX TOCJIEIOBATEIIBHOCTEN 3JIEMEHTOB
MHO>€ECTBA

30. Ilonsarue npenena GyHKINUN B TOUKE. DKBUBAJICHTHBIC OMPEICICHHUS.

31. OgHocTopoHHME Mpeaenbl. TeopeMa o CyIecTBOBaHNH Tpeiesia (YHKINH B
TEPMHUHAX OJJHOCTOPOHHHX.

32. DKBUBAJICHTHOCTH omnpeseneHuil npeaena yukiuu no Kommu u no I'eitne.

33. OcHOBHBIE CBOICTBA Npejiena GyHKIMU B TOUKEe. ENMMHCTBEHHOCTD Mpeena.
JlokanbHasi OTpaHUYEHHOCTh (DYHKIIMHM UMEIOIIEH KOHEUHBIN Mpe/iell B TOUKE.

34. Ilpenen pyaknuu B TOUke U apudMeTndeckue onepamnuu. HeompeaeneHnoctn
IIPY BBIYMCIIEHUN ITpeaenoB. lIpenenbHblii nepexos B HEpaBeHCTBax. Teopema o
npeelie IPOMEKYTOUYHON (QyHKUHUU.

35. Teopema o mpezene ClI0XHON (HYHKITHH.

36. IlepBbIit 3aMevaTenbHBINA TIpeaea  |im %

x—0
37. BTopoii 3amMeuaTenbHbIid IPEaea  |im (1+ %)X, lim (1+ %)X,
X—>+00 X —>—00
1
lim@+ x)x-
x—0
38. DTajoHHBIE IPEACTBL:  [im &=L ,  [im &=L,  |im N0 0 jim 1092 0+X) |
x—0 X x—>0 X x—0 X x—0 X
39. DTanonHbIle MPEAENBL:  |im X2 =0, |im %X _0, lim x* -log, x=0-
X—>+o0 & X—>+4o00 X X—0+

40. beckoHeYHO MaJble 1 OECKOHEUHO OOoJbIie PYHKIIMHA. DKBUBAICHTHBIC
¢bysakuuu. O — cumBonuka. [Ipumepst. ColicTBa.

41. [lonsTre HenpepbIBHON (HYHKIIUU B TOUKE. JKBUBAJICHTHBIE OMPEICIICHNUS.
[Ipumepsl.

42. OgHOCTOPOHHSISI HENIPEePhIBHOCTD. [IpuMepsl. Y ciioBue HEMPEPHIBHOCTH B
TEpMHUHAX ofgHOCTOpoHHEN. Kiaccuduxarms Touek paspreiBa QyHKIIHUH.

43. HenpepbIBHOCTH (DYHKIIMH B TOUKE U apU(PMETHIECKHUE OTICPAITIH.
HenpepsIBHOCTH KOMIO3HUIIMHA HEMPEPHIBHBIX (DYHKIIHA.

44. Teopema Beliepiirpacca 00 OrpaHU4EHHOCTH HENIPEPBHIBHOW (DYHKIIMH.

45. Teopembl 00 0OpallieHuu HEMPEPHIBHOM (QYHKITUU B HYJIb U O TIPOMEKYTOYHBIX
3HAYEHUSIX HEMPEPHIBHON (QYHKIIUH.

46. Teopema 0 HEMPEPHIBHOCTH OOpaTHON (DYHKITHH.

47 Tlonsarue nuddepennupyemont PyHKITUU U TPOU3BOIHON (GYHKIIUU B TOUKE.
[Tpumepsl. [IpousBoaHbIe OA3UCHBIX 3JIEMEHTAPHBIX (QYHKIIUNA

48. OpnoctopoHHUE NpousBoHbIe. [Ipumepsl. YcnoBus auddepeHunpyemMocTy B
TEPMHUHAX OJHOCTOPOHHUX MPOU3BOIHBIX.
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49. Ycnosue nuddepenupyeMoctu GyHKIIUU B TOYKE B TEPMUHAX IPUPALICHHSL.
Huddepennuarn.

50. duddepenunpyeMocTbs KoMIO3UIMH AU HEpEHIUPYEMbIX (DYHKITUH.

51. uddepenunpyeMocTs 1 apudmeTnyeckue onepamuu. [IponsBogHbie

52. Inddepennupyemocts oopatHoit dhyHkiuu. [Ipon3BogHbIe 00OpaTHBIY
TPUTOHOMETPUUECKUX (PYHKIIHIA

53. 'eomeTpudecKuii CMBICI TPOU3BOTHOM!.

54. OnHOCTOPOHHUE TIOJyKacaTelbHbIe. Y cloBUe TUPPEpeHIInPYEMOCTH B

TCPpMHUHAX OJHOCTOPOHHHUX ITOJIYKACATCIIbHBIX. FCOMCTpI/I‘ICCKaSI HHTCPIIPCTAlUA.

55. IlonsTue sxkctpemyma ¢ynkmnuu. Teopema depma.

56. Teopema Pos.

57. Teopemsl Jlarpanxa u Ko 0 KOHEUHBIX PUPAILIECHUSIX.
58.Heo0xoaumbie U TOCTATOYHBIE YCIOBHSI SKCTPEMYyMaA.

2 ceMecTp
[IpaBuna Jlonurans.
[Ipon3BoAHBIE BHICIIMX ITOPSIIKOB.
®opmyia Teiopa ¢ 0OCTaTOYHBIM YWICHOM B 00111€# popme.
®opmyina Telnopa ¢ octatouHbIM YieHOM B popMme Jlarpanxka u Komm.

o k~wbdPE

®opmyna Teitnopa nns pynxkmuii  f(x)=e*, f(x)=sinx, f(x)=cosx

C OCTaTOYHBIM 4ujieHOM B (hopMme Jlarpamka. CXOJIUMOCTh OCTATOYHOTO YJICHA.

6. ®opmyna Teiinopa misa pysxmmii T (X) =In(l+x), f(X)=@0+x)% ¢
OCTaTOYHBIM WwieHOM B popme Komu. CXoauMOCTh OCTATOYHOIO YWIEHA.

7. JloxanbHas dopmyna Teitnopa. JlokanpHas ¢popmyna Teiimopa st 6a3HCHBIX
AJIIEMEHTAPHBIX (PYHKITUH.

8. JlocTatouHble yCIOBHSI SKCTPEMYMa B TEPMHHAX BBICIIUX MTPOU3BOIHBIX.

9. TloHATHA BBIMYKIIOHN U BOrHYTOU (DyHKIIMHU. [ 'eomMeTpuieckass HHTepIpeTaIusl.
HenpeprsiBHOCTS ¥ OHOCTOPOHHSIS U PepeHITnPYEMOCTh BBITTYKIION
BOTHYTOH ()YHKIHUU.

10. YciioBus BBITYKIOCTH U BOTHYTOCTH (DYHKIIMHM B TEPMUHAX TIEPBOM U BTOPOU
IIPOU3BOJHOM.

11. YcaoBust BBITYKJIOCTH U BOTHYTOCTH (DYHKIIMU B TEPMUHAX MOJIyKacaTeIbHbBIX U

KacaTenbHbIX. Touku nepernda. HeoOxoaumeie U 10CTAaTOYHBIE YCIOBHSL.

12. Tlonsitue unrerpana Pumana. [IpuMepsl HHTErpupyeMOil 1 HEUHTETPUPYEMOU TIO

Pumany ¢pyHKIMH.
13. Kputepuii UHTErprUpyeMOCTH B TEpMHUHAX YacTHBIX cyMM. Kpurepuii Jlebera
UHTETPUPYEMOCTH (QYHKITHH.
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14,

15.

16.
17.
18.
19.
20.

21,
22,

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

29.
30.
31.
32,

33.

34,
35.

36.

37.

HNHTErpnpyemMoCcTh MOHOTOHHOM, KyCOYHO-MOHOTOHHOM, HENPEPBIBHOW U
KYCOYHO-HENPEPhIBHON (HYHKIIUU.

HNuTerpupyeMocTb KOMIO3UIIMU HEMPEPHIBHON U UHTETPUPYEMOU (HYyHKIIUU.
HNuTerpupyemMocTb MOYJIE UHTETPUPYEMOUN (PYHKIIUU U TIPOU3BEACHUS
UHTETPUPYEMBIX (PYHKITHIA.

CBoiicTBa TMHEMHOCTH U aIIUTUBHOCTU UHTErpaia Pumana.

CBOHCTBO MOHOTOHHOCTH MHTerpana Pumana. OnieHka MOAyJIsl MHTErpaa.
He3aBucuMocCTh MHTErpasia OT 3Ha4€HUH (PyHKIIMM B KOHEYHOM YHUCJIE TOYEK.
TeopeMa o cylecTBOBaHUU MEPBOOOPA3HOM.

[Tonsitue nepBooOpazHoil. CTpyKTypa MHOXKECTBA MEPBOOOPA3HBIX
HEIPEPHIBHON M KyCOYHO-HEMPEPHIBHON PYHKITUU.

®dopmyna HeroTona — JleiiOHuia.

[Tonsarue HeonpeneaeHHOro nHTerpana. Tadnuna uarerpanoB. CBOUCTBO
JIMHEWHOCTH HEOTIPEEIEHHOIO HHTETPaa.

HMHTerpupoBaHue 1o 4acTsM B HEONPEAEICHHOM HHTErpaie. [Ipumepsr.
3ameHa IEpEMEHHON B HEONpeesIeHHOM uHTerpane. [Ipumepsl.
HHTerpupoBanue palioHaIbHbIX (QYHKIIHUI.

HuTerpupoBanue uppanroHaibHbIX (PyHKIUHI.

HNHuTerpupoBaHre TPUrOHOMETPUYECKUX (DYHKIIHIA.

HNHTerpupoBaHue 1o 4acTsM U 3aMEHA MIEPEMEHHOMN B ONPEACICHHOM UHTErpae.

[Ipumepsr.
[lepBas Teopema 0 cpeHEM 3HAYEHUH I MHTErpana PuMana u ciieicTBus us
HEe..
Bropas TeopemMa o cpeaHeM 3HAYEHUH Ul MHTErpaiia nHrerpaina Pumana
[TonsTue kpuBOW. BpruucieHue JIMHBI KPUBOM.
Briuncnenue miomaan KpUuBOJUHEHHOM Tpaneiuu u oobema Tejna BpallieHusl.
+00
HecobctBennoro unterpana. OCHOBHbIE CBOMCTBA. IHTErpasbl: I Lp dx,
" X
b
Xip dx.
0
Kpurepuit Ko cxonumMocT HECOOCTBEHHBIX HHTETPAJIOB.
[Tpu3Haku cpaBHEHUS CXOJUMOCTH HECOOCTBEHHBIX MHTErpajioB. [Ipumepsl
~+00

AOGCoIOTHas! CXOUMOCTh HECOOCTBEHHBIX MHTETpaioB. HTErpan j % dx.

1
[Tpuznaku Abens u upuxie cXxoAMMOCTH HECOOCTBEHHBIX HHTErPAJIOB.
[Tpumepsl.
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38.
39.
40.

41.

42.
43.
44.
45,

46.
47.

10.

HecoOcTBeHHbIe HHTETpaIbl C HECKOJIBKUMU 0COOCHHOCTSIMU. [Iprmepsl.
[ToHsATHE YMCIIOBOTO psiia U CXOAUMOCTH psna. [Ipumepsl. 'apMonndeckuii psa.
HeoOxoaumoe ycioBue cX0AUMOCTH YUCIIOBOTO psifa. CXOAUMOCTh OCTaTKa
psna.

Kputepuit Kommmu cxogumoctu 4nciaoBoro psia. AGCOMIOTHAS] CXOTUMOCTb.

Jlemma Ko o paspesxennn psaa. CXoauMocTs psaa 3.1

=gl
[Ipu3HaKku cpaBHEHUs CXOAUMOCTH ITOJIOKUTEIBHOTO YU CIOBOTO Psiia.
[Tpuznaku Jlamam6epa u Ko cXoquMOCTH MOJI0KUATETHLHOTO psina. [Ipumepsr.
WHTerpanpHbIi NPU3HAK CXOAUMOCTH IOJIOKUTEIBHOTO psiia
AOcomoTHas cxoauMocTh pana. [Ipuznaku Abens u upuxie cXxoauMOCTH psiaa
C Mpou3BOJIbHBIMU wieHaMmu. [Ipu3nak JleiiOHuIa cXoIMMOCTH
3HAKOIIEPEMEHHOI0 psja.
YMHOXKEHHE PSAIOB.
['pynnnpoBka wineHoB psna. [lepectanoBka uneHoB psga. Teopema Pumana.

3 cemecTp

[TonsiTve GpyHKIMOHATBHOM MOCIIE0BATENLHOCTU U (YHKIIMOHAIBHOTO Psijia.
CxoaumocTh (hyHKIMOHAIBHOM MOCIIEN0BATENbHOCTH U (DYHKIIMOHAIBHOIO Psijia.
[Tpumepsl.

PaBHOMEpHas cX0IUMOCTh (DYHKIIMOHAJIBHOM MOCIEA0BATEIbBHOCTH U
¢dyHkunoHanbHOro psaaa. [lpumepsl. [lpusHak paBHOMEPHON CXOAUMOCTH
(yHKIHMOHAJIBLHOM MOCIE10BATEIbHOCTH.

[Tpu3nak Beliepmrpacca paBHOMEPHON CXOIUMOCTH (PYHKIIMOHAIBHOTO PSA.
Kpurepuit Ko paBHOMepHOM cX0AUMOCTH (HYHKIIMOHATIBLHOM
NOCJIE0BATEIBHOCTH U (DYHKIIMOHAIBHOTO psiia.

HenpepbIBHOCTD TIpeenibHON (YHKIIUA PABHOMEPHO CXOISIIEHCS
(yHKUIHMOHAJIBHOM MOCIe10BaTeNbHOCTH. HenmpepbIBHOCTH CYMMBI PABHOMEPHO
cxomsuierocss (yHKIMOHAIBLHOTO PsIa.

Teopema o nmpenesbHOM MEPEX0A€e MOI 3HAKOM HHTeTpaja. Teopema o
MOYJIEHHOM UHTETPUPOBAHUM (PYHKIIMOHAIBHOTO psaa

Teopemsl o nowieHHOM AuddepeHInpoBaHN HyHKITMOHATBEHOM
MOCJIEA0BATEIBHOCTH U (PYHKIIMOHAIBHOTO Psia.

[Tonsarue crenennoro psga. Teopema Komm—Agamapa. Paguyc cxonumocty,
MHTEPBAJ CXOJAUMOCTU U 00JIACTh CXOJUMOCTH CTETIEHHOTO Ps/Ia.

Teopema AGenst 0 paBHOMEPHOU CXOJIMMOCTH CTEIEHHOTO pAJIa.
HenpeppIiBHOCTB CyMMBI CTETIEHHOTO psiaa. IHTerpupoBanue u
muddepeHrpoBaHue CTENEHHBIX PSIIOB.

Teopema 06 oTeickaHue KOA(DPHUITMEHTOB CTETIEHHOTO Psijia TI0 €r0 CyMME.

_28 —



11.

12.

13.
14,

15.
16.
17.

18.
19.

20.

21,

22,

23.

24,
25,

26.
217,

28.

29.

30.
31.

32.

Papn Tennmopa. YcnoBue cxonumoctu pana Tennopa. Pasnoxenue B psa Tenmopa
0a3UCHBIX d7eMEHTapHbIX PYHKIUH. [IoHSATHE TPUTOHOMETPUYECKOTO psija.
Boruncnenre k03QpuueHToB paBHOMEPHO CXOISIIETOCS TPUTOHOMETPUUYECKOTO
pAana.

[Tonsitue psina @ypre. Koapduumentsr dypbe. MuHMMAaTBEHOE CBONCTBO
4acTHBIX CyMM psina Dypee.

HepasenctBo beccens. CxomumocTs k Hymi0 KoddpurmeatoB dypoe.

Anpo Hupuxine. CoiicTBa. IHTErpasbHO€E NpeACTaBICHUE YaCTHBIX CYMM psiia
dDypee.

[IpyuHLIMN JIOKAIU3ALNH.

[Tpuznaku Jupuxne cxoaumoctu psga Oypse B TOUKE.

Cymmel ®eiiepa. PaBHOMEpHas CXOIMMOCTh NOCIIE0BATENBHOCTH cyMM Deiiepa
HernpepbiBHOM (yHKunU. PaBenctso [lapceBans

Nuterpan @ypee. [Ipu3Haku CXOIUMOCTH.

[IpeobpazoBanne dypre. OOpaTHOE peodpazoBanue Oypre. CBepTKA.
ITpoctpanctBo R". Cxamsproe npoussencuue. Hepasenctso Ko —
bynskosckoro. Hopma. CBoiicTBa HOPMBI.

OTKpBITBIE ¥ 3aMKHYTBIE MHO>KECTBA. BHYTPEHHOCTB M 3aMBIKAHHE MHOXECTBA.
[IpenenpHbie TOUkU. CXOAUMOCTD MTOCIEA0BATEIBHOCTH.

[onsarue pynkimu  f : R™ - R". I'padux pyukuuu f : R> >R . IIpumepsl.
[Mpoekmus. [Ipencrasnenune pynkmuu  f : R™ - R" ¢ moMotbro
KOOPJIMHATHBIX (PYHKIIUH.

[penen u HenpepbiBHOCTh GyHKIMU f : R™ — R". DKBUBaJICHTHBIE
onpenenenus. [Ipumepsl.

CBoiicTBa HeMpephIBHBIX (YHKUUNA. HenmpepblIBHOCTH KOMITO3HUIIMH.
HenpepwiBHOCTh QyHKIIME f : R™ — R" B cilydae HEMPEephIBHOCTH
KOOPJIMHATHBIX (PYHKIUH.

Teopema Beieprpacca.

HernpepbIBHOCTD 110 PUKCUPOBAHHOM MEPEMEHHON U TIO MOAIIPOCTPAHCTRY.
[Monsitre quddepennupyemoit pynkmuu f : R™ — R. I'paguent. uddepenmmann.
EnnncTBeHHOCTH TpaguenTa. [Ipumepsl.

Ycnosue nuddepeHpyeMocTi B TEpMUHAX MpUpalleHnid. HempepbIBHOCTh
nuddepenrpyemMont pyHKIUU.

Yactable npousBoaHble GpyHKIMU. [IpaBuno Beruncienus. [Ipumepsi.

Teopema o cTpykType rpaauenta. [Ipumep GpyHKIMU, UMEIOIIEH B TOUKE BCE
YaCTHBIC MMPOU3BOHBIC, HO HE MU PEpeHITPYEMOl B ITON TOUKE.

Teopema o nuddeperipyeMocTi GyHKIIUN B CITydae HEMPEPHIBHOCTH YaCTHBIX
IIPOU3BOIHBIX.
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33.
34,

35.
36.

37.

10.
11.

12.
13.
14.
15.
16.
17.
18.

19.

HuddepenurpoBanue cI0XHONU QYHKIUH.

['eomeTpuueckas HHTEpIIpeTanus rpaguenta. KacarenabHas miockocTs U
HOpMaJIb.

[Ipon3BoHas MO HANPaBICHUIO.

YacTHbie TPOU3BOIHBIE U AU PEpeHIInaTbl BRICIIUX MOPAIKOB. [IpuMepsi.
dopmanbHas 3anuch AUPHEpEeHIINanoB BHICIIUX MOPSAKOB.

®opmyna Tenmopa.

4 cemecTp

JlokanbHsrii skcTpemyM ¢yHkiun @ R™ - R. Ilpumepsl. HeoOxoammbie
YCJIOBUS 3KCTPEMYyMa.

JloctaTouHbie ycIoBuUs SKCTpemyMa st pyHkruu f: R™ >R wu  f . RZ 5> R.
[Monsitue muddepenmmupyemoit pynkmuu f : R™ —R". Oneparop —
npousBogHas. [Ipumepsl. Ycnosue quddepeHInpyeMoCcTH B TEpMUHAX
npupamenuid. HenpepsiBHOCTH nuddepenimpyemoit GyHKIUN.

Teopema 0 CTpyKType MaTpuULbl ONIEPATOpPa MPOU3BOTHOM.
Huddepenmupyemocts pynknun f : R" - R" B ciyyae HenmpepbIBHOCTH
YACTHBIX IPOU3BOJIHBIX KOOPAUHATHBIX (PYHKIUH.

JuddepeHurpyemMocTb KOMIO3UIUH.

Teopembl 0 KOHEUHBIX IIPUPALLICHUAX.

HemnpepsiBHo nuddepentmpyembie yakmuu f @ R™ - R". VcnoBus
HEIpepbIBHON U(dEepeHITIPYEMOCTH.

Teopema 06 0OpaTHOM QYHKIIMH.

[Tonsitue HesisHoOM GyHkuuu. [Tpumepsl. Teopema o HEIBHOW QYHKIIHH.
[IpaBuno nuddepenunpoBanusa HeaBHbIX (yHKUIMNA. Teopema o cucteme
HESBHBIX (YHKLIUH.

[lonsATHE ycmoBHOrO 3KCTpeEMyMa. [Ipumepsr.

Heobxoanmbie yCIIOBHS YCIOBHOTO 3KCTPEMYyMa.

Oynkuua Jlarpanxka. JloctaTouHble yCIOBUS YCIOBHOTO 3KCTpPEMYMa.
N3mepumsie o XKopaany mHoxkectBa. Mepa JKopaana. [Ipumepsl MHOXKECTB HE
n3Mepumsix 1o Kopunany. Kpurepuit usmepumocTy.

[lonatue nBoitHOrO MHTErpana. Kpurepuit MHTErpUpPyEMOCTH B TEPMUHAX
MHTErPATbHBIX CYMM.

Kpurepuii JleGera uHTErpupyeMOCTH MHOTOMEPHOU (DYHKIIUH.
HNuTerpupyemMocTb HENPEepbIBHOU (DYHKIIUH.

CaoiicTBa unrerpana. JInHeiHOCTb. MOHOTOHHOCTh. AAAUTUBHOCTH. OlIeHKA
MOAYJISl UHTErpaa.

Teopema ®yOunu. Berunciaenne JBOMHBIX HHTErPaAIOB.

~30-—



20. Teopema 0 3aMeHE MTEPEMEHHBIX B IBOWHOM WHTETpale.

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

22. Tpotinbie uHTEerpaisl. Beruncienue. CBoiicTBa.

23. 3aMeHa IEpEMEHHBIX B TpoitHOM uHTerpaine. Ilepexon k chepuueckum u
WIMHIPUYECKUM KOOPAMHATAM.

24. MHOTOMEpHBIE UHTETPAJIBI

25. EctecTBeHHas mapaMerpu3aius KpuBod. OpueHTaIus KpUBO.

26. Ilonarue kpuBoauHeitHOTO HTErpana 1-ro pona. CpoiictBa. Beruncienue
CBEJICHUEM K OIPEJICIICHHOMY UHTETpay.

2(. KpuBonuHeitHble HHTETpaiibl 2-T0 poja. CBs3b ¢ KPUBOJIMHEWMHBIM UHTETPAIIOM 1 -
IO poja U ONpPEAEIIEHHbIM HHTETPAJIOM.

28. ®opmyna ['puna.

29. He3aBUCHMOCTH KPUBOJIHMHEWMHOTO MHTETPAja OT IIyTH UHTETPUPOBAHUSI.

30. IpunoxeHus: KPUBOIUHEHHBIX HHTETPAJIOB.

MeToauueckue YKazaHuA Qs oﬁyqaloumxcn 10 OCBOCHHIO JUCHUITIIMHBI

Opranusyst cBOIO y4eOHYIO paOOTy, CTY/IEHTHI TOJKHBI:

Bo-nepévix, BBIABUTH PEKOMEHIYEMBII PEXUM U XapakTep yueOHOW paboTh
[0 M3YYEHHUIO TEOPETUYECKOr0 Kypca, MPAaKTHYECKOMY IPUMEHEHUI0 H3YyYEHHOI'O
MaTepuana, [0 BBIIOJHEHUIO 33JaHUN i1 CaMOCTOSITENbHOM padoThl, IO
MCITIOJIb30BAaHUIO NH(POPMALIMOHHBIX TEXHOJIOTUH U T.JI.

Bo-eémopuix, 03HAKOMHUTBCSI C yKa3aHHBIM B METOJMYECKOM MaTepuaie Io
TUCUUIUIMHE  TEpEYHEM  y4eOHO-METOJIMYECKUX  M3JAHUM, PEKOMEHAYEMBIX
CTYACHTaM JJIsl TOATOTOBKU K 3aHATHSAM U BBIIIOJIHEHUSI CAMOCTOSTEIbHON paboThl, a
TaKK€ C METOAMYECKMMM MaTepualaMd Ha OyMaXKHBIX W/WIM 3JIEKTPOHHBIX
HOCUTEJSIX, BBINYUICHHBIX Kadeapoil CBOMMM CHJIAMU U MPEJOCTaBIsieMble
CTYJEHTaM BO BpeMsI 3aHATHH.

CamocrosiTenbHass padoTa CTYIEHTOB, MPEAYCMOTPEHHAsl y4e€OHBIM IJIJAHOM
JOJDKHA COOTBETCTBOBAaTH Oojiee TIyOOKOMY YCBOEHHIO H3y4aeMOro Kypca,
(bopMHpOBaTh HABBIKK HCCIIEOBATENBCKON pabOThl U OPUEHTHUPOBATH CTYJEHTOB Ha
YMEHUE NPUMEHATh TEOPETUYECKHUE 3HAHUS HA TIPAKTHUKE.

1. Padora ¢ y4eOHbIMH mocOOMAMM. J[JIsI MOJTHOIIEHHOIO YCBOEHHUS Kypca
CTYJEHT [JOJDKEH, IMpEeXAEe BCEro, OBJAJAETh OCHOBHBIMH IOHATHAMH 3TOU
quciuIuinHbl. Heo0XoAuMo yCBOUTH ONpeAesieHUsI U OHATHSA, YMETh IPUBOAUTH UX
TOYHbIE (POPMYIUPOBKH, NIPUBOJUTH IPUMEPHI OOBEKTOB, YIOBIETBOPSIOUIUX 3TOMY
onpenenenuto. Kpome Toro, He06X0AMMO 3HATH KPYT (DAKTOB, CBSI3aHHBIX C JAHHBIM
noHsTueM. TpedyeTcs Takke 3HaTh CBSI3U MEXKAY MOHATUSIMH, YMETh YCTaHABIUBAThH
COOTHOULICHHSI MEXKIY KJlacCaMH 0ObEKTOB, OMMCHIBAEMBIX PA3IMYHBIMU MOHSATUSIMHU.
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2. CamocrosiTteibHOe mM3ydyeHHe TeM. CamocrositenbHas padoTa CTyJeHTa
ABJISIETCA BAXKHBIM BHUJIOM  JAESATEIBbHOCTH, MO3BOJSIOIMIMM XOPOILIO YCBOWTh
U3y4aeMblil TpeIMET W OJHHMM U3 YCIOBUH JOCTHXKEHHS HEOOXOAMMOIro KauyecTBa
MOATOTOBKM U TNpOo(ecCHOHaNbHON  MEepenoAroToBKu  crenuanucrtoB. OHa
IPEANOJaraeT caMoOCTOSATEIbHOE M3YYEHHE CTYJIEHTOM PEKOMEHJOBAaHHOW y4deOHO-
METOJMYECKOW JIUTEPATYPhl, PA3JIUYHBIX CIPABOYHBIX MAaTE€pPUAJIOB, HAIMCAHUE
pedepatoB, BEICTYIUIEHHE C TOKJIAI0M, IIOATOTOBKY K JIEKIIMOHHBIM M PAKTHYECKUM
3aHATHUAM, IOJTOTOBKY K 3a4€TY U DK3aMEHY.

3. IloaroroBka K mNpakTH4YecKuM 3aHsaTHAM. Ilpu noATrOTOBKE K
MPAKTUYECKUM 3aHATUSIM CTYJEHTaM PEKOMEHIYETCS CJIEI0BATh METOANYECKUM
PEKOMEHIAlUAM I10 padoTe C Y4eOHBIMU MTOCOOUSMH, MPUBEICHHBIM BBIIIIE.

4. CocraBiaenmne rjoccapusa. B rioccapuid JTOJDKHBI OBITh BKIIFOUEHBI
OCHOBHBIE MOHATHSI, KOTOPBIE CTYAEHTHI U3YYAIOT B XOJI€ CAMOCTOSITEIbBHON pabOTBhI.
J1J1s1 HOJTHOTHI UCCIEI0OBAHUSI PEKOMEHIYETCs BIIUCHIBATH B IJIOCCAPUIl U T€ TEPMUHBI,
KOTOPBIEC CTYJICHTaM OYyT PaCKPBITHI B XOJI€ JICKIIMOHHBIX 3aHITUH.

5. CocraBiieHHe KOHCIEKTOB. B KOHCIEKTE OTpa)K€Hbl OCHOBHBIC MOHATHS
TeMbl. JIJIsi HaArjisagHOCTH W YyJA0o0CTBa 3allOMHUHAHUS HCIOJIb30BAaHBI CXEMbl H
TaOJIHIIBI.

6. [loaroroBka k 3a4eTy U 3K3aMeHy. [Ipu MOATOTOBKE K 3a4eTy M IK3aMEHY
CTYJEHTbl JOJDKHBI  HCIOJNb30BAaTh KaK  CaMOCTOSITENBHO  IOJArOTOBJICHHBIE
KOHCIIEKTBI, TAaK 1 MaTe€pHUabl, IOJYYECHHbBIE B XO/€ 3aHATHM.

KauecTBO yCcBOEHHs CTYIEHTOM Ka)XOW NHMCIUIUIMHBI oneHuBaercs nmo 100-
OAJITBHOM 1IKaJIe.

WNuterpanbHas pedTHHroBasi oneHka (0al) mo KaxiaoMy MOAYJI0 (Iepuoay
OoOy4eHHMsI) CKIIAAbIBAECTCS U3 OLIEHKM TEKYIIEH padOoThl 00y4aroIIUXCs HA 3aHATHSIX
CEMHUHAPCKOTO  THUMa  (CEMUHApbI, NPAKTHUUYECKUE  3aHATHUS, MPAKTUKYMBI,
nabopaTopHble pabOThI, KOJUIOKBUYMBI M HHBIC aHAJOTUYHBIC 3aHSITHS), OIEHKH
WHIUBUYyaIbHOW pa0OThl OOYYarONIMXCSi U OIICHKM 3a BBHITIOJHEHUE 3aJlaHui
PEUTHUHTOBOTO KOHTPOJIA ycreBaemocTu. [Ipu 3ToM mosist 0ayuioB, BBIJCICHHBIX Ha
PEUTHUHTOBBIA KOHTPOJIb HE JOJDKHA TpeBblmarh 50% oOmel cymmbl 0aioB
JAHHOTO MOJyJIs (TIeproia 00ydeHus).

MakcumanbHasi CyMMa PEUTHHTOBBIX OaioB MO Yy4eOHON JHCUUILIMHE,
3aKaHYMBAIOIICICS K3aMEHOM, IO UTOram cemecTtpa coctasisier 60.

OO6yuaromiemycsi, HaOpasmemy 40-54 Oaia, NpuU  MOJABEICHUM HWTOTOB
cemecTpa (Ha MOCJeTHEM 3aHSATHHU N0 TUCHUILIMHE) B PEUTUHTOBOM BEJIOMOCTH y4yeTa
YCIEBAEMOCTH M  3a4eTHOM KHIJKKE MOXKET ObITh BBICTaBJ€HA  OLEHKA
«YIOBJIETBOPUTEIHHOY.

OOGyuaroniemycsi, HabOpapiemy 55-57 0OauioB, NpU TMOJBEACHUU UTOTOB
cemecTpa (Ha TIOCJIEIHEM 3aHATHM TIO0 JUCIUIUIMHE) B rpade pEeHTUHTOBOMU
BEJIOMOCTH y4eTa ycreBaeMocTh «IIpeMuanbabie 0amibpy MOKET ObITh 100aBIeHO 15
OaJIJIOB ¥ BBICTABJICHA DK3aMEHAIIMOHHAS OTICHKA «XOPOIIO».
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OOyuatomemycsi, HaOpaBmemy 58-60 0amioB, mpu MOABEACHUH WTOTOB
cemecTpa (Ha TMOCJIEIHEM 3aHATHUM N0 JUCHUIUIMHE) B rpade pedTUHTOBOU
BEJIOMOCTH y4eTa ycreBaeMocTH «I[IpeMuanbHbie 0amibl» MOXKET ObITh 100aBiIeHO 27
OaJIJIOB M BBICTABJICHA HK3aMEHAIIMOHHAS OLICHKA «OTIMYHO.

B kakux-mmb0 UWHBIX Cclydasx J100aBleHHE NpPEeMHAIbHBIX OalJIoB He
JIOITYCKaeTCsl.

OOyuaromuiics, HaOpaBmmii 10 39 0ayuioB BKJIIOYHMTENBHO, CIA€T HK3aMEH.
[Ipy HaMMUMM TOATBEPKIACHHBIX JOKYMEHTAIBHO YBAKHUTEIBHBIX TMPUUYWH, TIO
KOTOPBIM OBUIM TPOMYIIEHBI 3aHATHS (IIUTENbHAS 00JIe3Hb, O0OyUYeHHE B APYrOM
By3€ B paMKax akaJeMHU4YeCKOW MOOWUIBLHOCTU U JIp.), OOyUaIOIIUICS UMEET MpaBo
0TpaboTaTh MPOIMYIICHHBIE 3aHATUS U MOJIYYUTh JTOMOJHUTENbHbBIE OalIbl B paMKax
YCTAHOBJICHHBIX 0amwioB 3a Moayiab. CpoKM U TOPSIOK OTPaOOTKU OMpeieisieT
IpenojaBareib. bamisl BEICTABIAIOTCS B rpade «oTpadoTKay.

OTtBeT oOyuaromierocss Ha 3K3aMeHe OlleHUBaeTcsa CyMMOil 10 40 pedTHHTOBBIX
OamnoB. MrtoroBasi oOllEHKa CKJIAAbIBACTCSI M3 CYMMbI 0ajioB, TOJYYECHHBIX 3a
ceMecTp, U OaJuIoB, MOJYYEHHBIX Ha 3k3aMeHe. OOyuwaroumiemycs, KOTOPBIA ClaeT
HK3aMeH, MPEeMHUAIIbHbIE OAJIITbI HE HAYUCIISIIOTCS.

MakcumanbHasi cyMMa 0ajsioB MO0 y4eOHOM NUCHUUIUTMHE, 3aKaHUYMBAIOIICHCs
3a4eToM, 1o uroram cemectpa cocrasisier 100 6amios (50 6amoB — 1-it moaynb u 50
OaIIIOB — 2-i1 MOJTYJIb).

Cryaenty, HaOpaBmmii 40 0ayioB M BBILIE [0 UTOTaM pabOTHI B CEMECTPE, B
IK3aMEHAIIMOHHON BEJJOMOCTH M 3a4€THOM KHIKKE BBICTABIISIETCS OLIEHKA «3aYTCHO.
Crynenty, HaOpaBiieMy 10 39 0ayioB BKIIOYUTEIBHO, CAACT 3a4eT.

CornacHo mnoaxojaaMm OaIbHO-PEUTHHTOBOM CHUCTEMBI B paMKaxX OIIEHKH
3HaHUW, YMEHHM, BiIajeHUNd (YMEHHUN NPUMEHATh) U (WJIM) ONbITA JEATCIHHOCTH
JUCIHUIUTMHBI YCTAHOBJICHBI CIETYIOIINE ACTIEKTHI:

o CojnepkaHue yueOHOM NUCIMIUIMHBI B paMKaX OJHOTO CEMECTpa JEIUTCS Ha
nBa monyns (mepuoja oOyuenus). [lo oxkonwanum mopyns (mepuoga OOydeHUS)
OCYILECTBIISIETCS PEUTUHIOBBIM KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYIEHTOB.

e CpOKH ITPOBEAEHUS PEUTUHTOBOTO KOHTPOJIA:

ocennuti cemecmp — | PEUTUHTOBBIA KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS
corjlacHo rpaduky yueOHoro nporecca, || pedTUHrOBBIN KOHTPOJIb YCIIEBAEMOCTH -
JIBE TIOCJIETHUE HENleIn (PaKTUYECKOIo 3aBEpIIEHUsI CEMECTPA MO rpaduKy yueOHOro
npolecca;

gecennull cemecmp — | pEeUTHHIOBBIA KOHTPOJIb YCIEBAEMOCTH IPOBOAUTCS
corjacHo rpaduky ydeOHoro mpoiiecca, || peMTHHTrOBbIII KOHTPOJb yCIIEBAEMOCTH -
JIBE TIOCJICAHUE HeACHH (PAaKTHUECKOTO 3aBEPIICHUS ceMecTpa o rpaduKy ydeOHOro
nporecca.

MeToanueckue yKa3aHusi AJIs1 CAMOCTOATEJIbHON padoThl CTYACHTOB
CamocrosiTenpbHasi paboTa CTYIEHTOB SBJISETCS HEOTHEMJIEMOW YaCThIO
M3y4YeHUs TUCIUIUIMHBIL. Kpome Toro, B TeMax, U3y4aeMbIX MPU KOHTAKTHOU padboTe

CO CTyACHTaMH, €CTb OTACJIbHLIC y‘le6HBIe BOITPOCKHI, KOTOPBLIC CTYACHTBLI AOJIKHBI
HN3Y4YHUTb CaMOCTOATCIILHO. KOHTpO.HB 3HAHUM IMIpHU CaMOCTOATCIIbBHOM U3YYCHUU TCM U
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BOMNPOCOB JUCHMILIUHBI OCYIIECTBISETCS MPHU MPOBEACHUH TEKYIIEro KOHTPOJIA B
BUJIE YCTHBIX OIIPOCOB, MUCHbMEHHBIX KOHTPOJIBHBIX pa0OT U TECTUPOBAHUS BO BpEMs
PEUTUHI-KOHTpOJIA. Bompockl 111 caMOCTOATENbHOW pabOThl TaKkKe BKIIIOUAIOTCS B
TeMbl pedepaToB, KOTOpPbIE CTYIEHTHI 3allMLIAIOT HA CEMHHAPCKUX 3aHATHUSX, U B
NEPEYEHb BOIPOCOB JIJISl HK3aMEHA.

3anucaB JIEKIIMIO WU COCTaBUB €€ KOHCIEKT, HE CIEAyeT OCTaBIATH padoTy
HaJ JICKIMOHHBIM MaTepHaioM [0 Hadaja TMOATOTOBKH K OJKk3ameHy. HyxHO
npojenaTth Kak  MOXHO  paHblle Ty paboTy, KOTOpas COINPOBOXKAAET
KOHCIIEKTUPOBAHNE NMUCBMEHHBIX HMCTOYHHMKOB M KOTOPYIO HE yIajoCh CIENaTh BO
BpeMs 3alMCHU JIEKIMM: MPOYECTb CBOM 3alUCH, pacliudpoBaB OTAEIbHBIC
COKpAILIEHMsI, TPOAHAIN3UPOBATh TEKCT, YCTAHOBUTH JIOTMUECKUE CBSI3U MEXIY €ro
3JIEMEHTaMHU, B psjie CIydaeB MOKa3aTh UX rpa@UuecKH, BbIICIUTH IJIaBHBIE MBICIH,
OTMETUTH BOIPOCHI, TPEOYIOUIME JOMOJHUTEIBHOU O00pabOTKH, B YACTHOCTH,
KOHCYJbTallMM mpernonaBarens. llpu paboTe Ham TEKCTOM JIEKIUU CTYICHTY
HE00X0AMMO 00paTUTh 0CO00E€ BHUMAaHUE Ha MPOOJEMHBIE BOMPOCHI, TOCTABICHHBIE
IpernojaBaTesieM NPy YTEHUU JIEKIMH, a TaKKe Ha €ro 3a/JaHus U pEeKOMEHIAllUU.
Paborast Hag TEKCTOM JIEKIMHU, HEOOXOAUMO UMETh O] PYKOM CIPaBOYHbIE U3JaHUS:
CJIOBapb-CIIPABOYHUK, SHUUKIONEINYECKUNH SKOHOMMYECKUN CIIOBapb, B KOTOPBIX
MOKHO HaWTH OOBSICHEHHE MHOTUM BCTPEYAIOIIMMCA B TEKCTE TEepMHUHAM,
coJiep>KaHue KOTOPBIX CTYACHT MPEACTaBIseT cebe BecbMa TYMaHHO, XOTSI OHH €My U
3HAKOMBI.

B nmponecce opraHuzanuyd caMOCTOSITEIbHOM pPaOOThl OOJIbIIOE 3HAYEHUE
UMEIOT KOHCYJIbTAIlMM C MpernojaBaTesieM, B X0€ KOTOPhIX MOKHO PEUIMTh MHOTHE
po0JIeMbl U3y4aeMoro Kypca, ySICHUTh CJI0KHBIE BOITPOCHI.

VIl. MaTepuajJbHO-TEXHHYECKOE o0ecnedyeHrue T CHUIIMHbI

OcHameHHoCTh
HaumenoBanue CHennaJbHbIX IlepeyeHsb JUIIEH3HOHHOTO
CIenHAJbHBIX* MOMeIeHn i noMenleHuii u MPOrpaMMHOI0 odecrnevyeHus.
" “OMemeHm:[ A noMeLeHuH At PexBH3UTHI NOATBEPKAAIOILET0
CaMOCTOSITEILHOH padoThI CaMoOCTOSITeIbHOM 0KyMenTa
padoThI
YyeOHast aynuTopus Ass KommiekT yaeOHoiA Google Chrome — OecrmaTHo
MIPOBEACHUS 3aHITHM Mebenu, Kaspersky Endpoint Security 10 ans
JICKITUOHHOTO THIIA, 3aHSITUN | MHTEPAKTHBHAS Windows — Akt Ha niepeiauy npas
CEMHWHAPCKOIO THUIIA, CHCTEMA CO [TK545 ot 16.12.2022
KYPCOBOTO TIPOEKTUPOBAHUS | BCTPOCHHBIM Lazarus — GecruiaTHO
(BBITTOJHEHHUST KYPCOBBIX POEKTOPOM. OpenOffice — 6ecrutatHO
paboT), TPYMIOBLIX U MHuoro¢yHKIIMOHATHHBIN
WHIMBUTYaJTbHBIX penakTop ONLYOFFICE GecrutatHoe
KOHCYJIbTAIIHH, TEKYILIETO I1O — GecratHO
KOHTPOJISL ¥ TPOMEKYTOUHOM OC Linux Ubuntu 6ecrimatioe 10 —
aTTeCTAIlNH, OecraTHO
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yyebHas ayoumopus.: Ne 207
(170002 Tsepcras obu., 2.
Tsepw,
nep. Caooswiii, 0. 35)

YueOHast ayuTopus s
MPOBEICHUS 3aHATUI
JIEKIMOHHOTO TUIIA, 3aHATHIA
CEeMHUHAPCKOT'0 THIIA,
KYPCOBOTO POEKTUPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
paboT), TPYNIOBBIX U
WHINBUTYaJIbHBIX
KOHCYJIbTAIIMH, TEKYILErO
KOHTPOJI U TPOMEKYTOUYHOU
aTTecTaluu,
yuebnas ayoumopus.: Ne 208
(170002 Tsepcras obu., 2.
Teepv,
nep. Caooswiii, 0. 35)

YueOHas ayTuTOpHs 1Jis
MPOBEJICHUS 3aHATHI
JICKITUOHHOTO THIIA, 3aHATHI
CEMHHAPCKOTO THIIA,
KypCOBOT'O IIPOCKTHPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
paboT), TpyNIOBLIX U
WHIMBUTYJIbHBIX
KOHCYJIbTAIIHH, TEKYILIETO
KOHTPOJISL ¥ TPOMEKYTOUHOU
aTTecTaluu,
yuebnas ayoumopus.: Ne 312
(170002 Teepckas obn., 2.
Tsepw,
nep. Caooswiii, 0. 35)

JlaGopaTopust KOMIIBIOTEPHOI
Oe3omacHOCTH Kadeapsl
KOMITBIOTEPHON 0€30MacHOCTH
Y MaTeMaTUYECKUX METO/IOB
ynpasnenusi: Ne 203a
(170002 Teepckas obn., 2.
Teepy,
nep. Caooswiii, 0. 35)

Komnnexm yuebnotii
mebenu, CD-
MazHumora,
KoMnvlomep.
(cucmemmvlil 6a10K +
MOHUMOp),
MHO20DYHKYUOHANbHDIL
aaszep.
Konup/npunmep/ckauep,
suoeon.eep,

menesuszop, DVD nneep.

Komnnexm yuebnoti
Mmebenu,
UHMEPAKMUBHASL
cucmema.

Komrmiekt yueOHoM
MeOeln, UCTOYHHUK
6ecniepe0oitHOTO
MUTAaHUA 5 IIT.,
KOMMYTaTop,
KOMIIBIOTED
(cucTemHBI OJIOK,
MOHHTOD, KJIaBUATYpa,
MBIIIB) 7 MIT., KOTTHP-
MPUHTEP-CKaHep 2 MIT.,
meep combo,
TEJEeBU30p, IKPaH
HACTEHHbIH, Y4eOHBI
n1abopaTOPHBIN CTEH]T
JUUIS] N3YYCHUS] OCHOB

Google Chrome — OecriaTHO
Kaspersky Endpoint Security 10 ms
Windows — Akt Ha niepeady npaB
[TK545 ot 16.12.2022

Lazarus — GecrimaTHO

OpenOffice — 6ecrmaTHO
MHorodyHKITMOHAIBHBIN

penaktop ONLYOFFICE GecrutatHoe
I1O — 6ecmuatHO

OC Linux Ubuntu 6ecrmataoe 11O —
OecIuraTHoO

Google Chrome — OecruiaTHO
Kaspersky Endpoint Security 10 ais
Windows — Akt Ha niepeady npas
I1K545 ot 16.12.2022

Lazarus — OecruiatHO

OpenOffice — 6ecrmaTao
MHoOTropyHKIIMOHATBHBIN

penaktop ONLYOFFICE 6ecrimaTtHoe
[10 — 6ecruiatHO

OC Linux Ubuntu 6ecrmataoe 10 —
OecriaTHO

Google Chrome — OecriaTHO
Kaspersky Endpoint Security 10 s
Windows — Akt Ha niepeady npas
ITK545 ot 16.12.2022

Lazarus — OecruiaTHO

OpenOffice — 6ecrmaTHO
MHoro(yHKITMOHATBHBIN

penakrop ONLYOFFICE GecninatHoe
[10 — 6ecrtatHO

OC Linux Ubuntu 6ecrataoe 110 —
OecraTHO
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YueOHast ayuTopus s
MPOBEJICHUS 3aHATUI
JIEKIMOHHOTO TUIIA, 3aHATHIA
CEeMHUHAPCKOT'0 THIIA,
KYPCOBOTO MPOEKTUPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
padoT), TPYNIOBBIX U
WHIMBUTYaJIbHBIX
KOHCYJIBTALIUH, TEKYILETO
KOHTPOJISI U TPOMEXKYTOUHOMN
aTTeCTAallNH,
yuebHas ayoumopus: Ne 213
(170002 Teepckas obn., 2.
Teepv,
nep. Caooswiii, 0. 35)

Kpunrorpaduu,
HCIIOJHEHUE 0J109HOE
BCRYPTO, yuebHno-
71a00paTOPHBIN CTEH]T
JUTSL U3YICHHUS
0J104YHOTO
koaupoBanusi 311-bK.

KommekT yae6Ho#
MeOeH, KOMIBIOTEP
(cucTeMHBIH OJIOK,
MOHUTOp, KJIaBHATYpa,
MblIIib) 10 mrT.,
KOMMYTaTop,
MYJIbTUMEIUNHBIN
KOMILICKT Y4eOHOTO
KJ1acca, SKpaH
HACTEHHBIN.

Adobe Acrobat Reader DC - Russian
— OecrutaTHO

Cadence SPB/OrCAD 16.6 —
l'ocynapcTBeHHBI KOHTPAKT HA
MOCTABKY JTUIICH3NOHHBIX
MPOrpaMMHBIX TPOYyKTOB 103 -
I'K/09 ot 15.06.2009

Git version 2.5.2.2 — 6ecriatHo
Google Chrome — 6ecriaTao
Kaspersky Endpoint Security 10 ms
Windows — AKT Ha mepeaady npas
[TIK545 ot 16.12.2022

Lazarus 1.4.0 — 6ecrutatHO

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

MATLAB R2012b — Akt
npenocrasnenus npas Ne Us000311
ot 25.09.2012;
MHoOropyHKIIMOHATBHBIN

penaktop ONLYOFFICE 6ecrinatnoe
I1O — 6ecmnatHo

OC Linux Ubuntu 6ecrmataoe 1O —
OecriaTHO

Microsoft Web Deploy 3.5 -
OecriaTHO

MiKTeX 2.9 — 6ecrutatHo

MSXML 4.0 SP2 Parser and SDK —
OecriaTHO

MySQL Workbench 6.3 CE —
OecriaTHO

NetBeans IDE 8.0.2 — 6ecrimatHo
Notepad++ — GecratHO

Origin 8.1 Sr2 — norosop
Nel13918/M41 ot 24.09.2009 ¢ 3A0
«CodrJlaitn Tpeiiny;

PostgreSQL 9.6 — GecruiatHo
Python 3.4.3 — GecrimatHo

Visual Studio 2010 Prerequisites -
English — Akt Ha nepenauy npas
No785 ot 06.08.2021 1.

WCEF RIA Services V1.0 SP2 —
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O€eCILIaTHO

Wireshark
R studio —

WinDjView 2.1 — 6ecrutatHO
WinPcap 4.1.3 — 6ecrutatHo

2.0.0 (64-bit) — 6ecrumaTHO
OecruiaTHO

VIIl. Cenenust 00 00HOBJIeHNH padoyeii MPOrpaMMbl JTUCIUILIAHBI

Ne OO0HOBJICHHBIT Onucanne BHeceHHbIX | /laTa u Ne mporokosia
ILII. | pa3gena padouei U3MEHEeHUM 3acenanusi kKagenpsi /
NpOrpaMMbl METOINYECKOr0
AUCUMILTHHBI coBeTa akyJbTeTA,
yTBepPAUBIIET0
U3MEHEeHUs
1.
2.
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