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|. AHHOTALIMSA

1. Heanb 1 32124 JUCUUIJINHBI

[emsitMu OcBOEHUSI NUCUUILUIMHBL «MAaTEMAaTUYECKUN aHAIN3» SBIISIIOTCS
W3YyYEHUE OCHOBHBIX TOHSATHH YKa3aHHOW JUCHUIUIMHBI HEOOXOAMUMBIX JUIs
ocsoernnst OOIT u mocneayrome npodecCHOHATBPHON AESTENHHOCTH.

3anauu:

e (opmMupoBaHHE 3HAHWNA O MAaTEMAaTHKE, KaK 0COOOM CHocoO€ TMO3HAHUS
MHUpa ¥ 00pa3e MBIIIICHUS, OOITHOCTH €€ MOHSATHUI U TIPEICTABIICHU;

e BbIpabOTKA  YMEHMA M  HABBIKOB  PEIICHHUS  MaTeMaTHYECKHU
dbopmanu30BaHHBIX 33]1a4;

e (QopMupoBaHUE TEOPETHUUECKUX 3HAHUN IO MATEMaTUYECKOMY aHAIIU3y
(OCHOBHBIE TOHATHUS, ONpPEAENICHUs, TEOpeMbl M (DaKThl) HEOOXOAUMBIX IS
M3YUYEHHUS MOCIEAYIONIUX MATEMaTUYECKUX U CIEIHAIbHBIX JIUCIUIUINH, a TaKXKe

PCHIICHUA 9KOHOMHWUYCCKHX U IIPHUKIAJIHBIX 3a1a4;

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

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

MaremaTHyeckuii  aHaJIM3  UMEET  JIOTUYECKHME U COJAEPIKATEIBHO-
METOIMYECKUE B3aUMOCBSI3H co BCEMH MaTeMaTUYECKUMU u
€CTECTBEHHOHAYYHbIMU JHCLHMIUIMHAMH W HEOOXOAMM JUIi HU3YYEHHUS H3THX
JTVCLUILINH.

Jlis OcBOEHMSI AMCUMILIMHBI HEOOXOJIMMBI YCTOMUMBOE 3HAHUE HIKOJIBHOTO
Kypca MaTeMaTHMKd M HaJIU4he YCTOMYMBBIX HABBIKOB palbOThl C OOBEKTaMU
AJIEMEHTAPHOM MAaTEMATUKH.

Juciunnuna nzyyaercs Ha 1, 2 kypcax.

3. O0BLEéM TUMCHHUILIMHBI: 22 3a4€THBIE €AMHUILIBI, 92 akaJIeMUUECKUX Jaca, B TOM
qucJje:



KOHTAKTHAsl ayAuTOpHasi padora: nexkuuu 263 4acoB, MPaKTUYECKHE 3aHATHUS

140 gaca;

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

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

IJIAHUPYEMBIMMU peE3yJibTaTaMU OCBOCHHUSA 06p330BaTeJ1bHOI7[ nmporpaMmmabl

[TnaHupyemMble pe3yabTaThl OCBOCHHS
00pa3oBaTeNbHON IPOTPAMMBI
(bopMupyemMbIe KOMIIETEHITHN )

[Tnanupyemsble pe3ynbTaThl O0yUYeHHUS 110
JTUCIUTITUHE

OIIK-1Cniocoben IPUMEHATH
byHIaMeHTaIbHBIC 3HaHUS,
IIOJIyYEHHbBIE B obnactu
MaTeMaTHYECKHUX u (wm)

CCTCCTBCHHBIX HAYK, W HCIOJb30BaATb
HX B HpO(beCCHOHaHLHOﬁ ACATCIIbPHOCTH

OIIK-1.1 OcymiectBisieT 0TOOP TEOPETUYECKOTO H
MIPaKTUYECKOr0 MaTepuasia

OIIK-1.2 Penraer TUMOBBIE 3aa4ydl B paMKax

npodeccnoHalbHO 1eATeIbHOCTH

OIIK-1.3 Mcrionb3yeT paszaudHble METOABl |
NpUEeMBl  pemIeHust 3a7a4  MpodecCHOHANBHOM
JeSITeTbHOCTH

5. ®opMa NpPOMeKYTOUHOI ATTECTAIIMU U CEMECTP NMPOXOKIEHNS

sk3amensl (1 — 4 cemecTphr).

6. SI3bIK MpenogaBaHUA: PYCCKUM.




Il. Conep:xxaHue IMCHUIVIMHBI, CTPYKTYPHMPOBaHHOE MO TeMaMm (pa3aejam) ¢

YKa3aHue€M OTBCJACHHOI0 HA HUX KOJHIECCTBA AKAACMUYIECCKHX YaCO0B U BH/I0B

Y4eOHBIX 3aHATHH

KonrakTHas Camocrosi-
padora TeJlbHas
Y4eOHas nporpaMMa — HAUMEHOBaHUe Bcero pak- pabora, B
pa3/1eJioB U TeM (uac.) ) po— THYEC- TOM 4YHCJIe
KHe KOHTPOJIb
3aHSITHS (uac.)
_ Paenl 56 20 12 24
JlelicTBUTE/IbHbIE 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
DyHKUMHA
[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'[pe;[e.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

Paszneun 4
HenpepbIBHOCTh YHCJI0BOH (DYHKIHH.

80

32

16

32

[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.

14

10

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

22

10




Paszpnen S
JAu¢ppepeHunanbHOe HCUUCTCHUE
(GyHKIUMI 01HOI IepeMEHHOI

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 napameTpuyecku. ['nankue
kpuBble. JuddepernupyeMocTsb
DJIIEMEHTAPHBIX (PYHKIUH.

16

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

12

DKCTpeMyM OJTHOMEPHOU (PyHKITUU.
Heobxoaumsie ycioBus. 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

Bricine npon3BogHbIE U
muddepennuanst. opmyna Teiinopa ¢
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.




Pa3znesn 6
NuTerpupoBanue 0JHOMEPHBIX
byHkumi

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




Pa3zngen 7
YucjioBble psiibl

66

18

40

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

20

14

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.

20

14

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

12

Pa3znen 8

(I)yHKIll/IOHaJIl)HbIe U CTCIICHHBIC PSAAbI.

Psaab1 Pypbe

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

Pa3znen 10
JAu¢ppepeHunanbHOe HCUUCTCHUE
(GyHKIUII MHOTHX JIeliCTBUTEIbHBIX
nepeMeHHbIX

o1

12

12

27

IIpoctparctBo R". Kanonwmueckwuii
0azuc. CxansipHoe npousBeaeHue. Hopma

B R". IlokoopauHaTHAs CXOIUMOCTh
H0CJIeI0BATEIbHOCTH IeMeHTOB  R".
KommakTHble MHOKECTBA B R".

JIuneitnbie omepatopsl B R".
OOpaTuMble TMHEWHBIE ONIEPATOPHI.
YcnoBus oOpaTuMocTu

OyHKIIUA MHOTUX IEPEMEHHBIX.
[Tpumepsl. I'paduk. JIunnu ypoBHs.
[IpencraBnenue pynkauu f : R™ - R"
KOOPAMHATHBIMU (DYHKIUSIMHU.

[Ipenen u HEMPepbIBHOCTH (QYHKIIUN
MHOT'HX IepeMeHHbIX. [[oBTOpHBIE
npeznensl. [Ipenensl o HanpaBIeHUIO.
HernpepbIBHOCTB 110 PUKCHPOBAHHOM
nepemeHHol. Teopema Beliepmrpacca.

18

10

[Tonsitue nuddepenupyemMont GyHKIINHA
f : R™ - R". I'paguent. uddepenmuarn.
HenpepsiBHOCTh AuddhepeHumpyemon
dbynkimn. YacTHbIe MTPOU3BOTHBIE.
Crpykrypa rpasueHra.
Huddepenunpyemocts pyHKIIMU B
cllydae HENMPEePHIBHOCTH YaCTHBIX
npou3BOAHBIX. Juddepenmpyemocts
CJIOKHOM (DYHKITHH.
Hudbdepenupyemocts u
apu(pMETUIECKUEC OTICPAITHH.
['eoMmeTprUeCKU CMBICIT TPAIUCHTA.
KacarenbHast JI0CKOCTh M HOPMAJTb.

13




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

Pasznen 11
Kpartnble unTerpaJbi

80

34

40

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

42

20

20

JIBoiiHbIe MHTETpAIIBL. JIMHEMHOCTS,
MOHOTOHHOCTb U KOHEUYHas
aAAUTUBHOCTb IBOWHOI'O UHTETPAJIa.
BrruuciieHre 1BOMHBIX UHTETPATIOB
CBEJICHUEM K ITOBTOPHBIM. 3aMEHa
IIEPEMEHHBIX B IBOWHOM MHTETPAJIE.
[lepexon K NOJISIPHBIM KOOPAWHATAM.
TpoliHble HHTETPAIIBI U HHTETPAIIBI
BbICIIEN KpaTHOCTH. [Ipuiioxenns
KpPaTHBIX MHTETPAJIOB.

38

14

20

Pa3zpnen 12
KpuBoJinHelHbIe MHTErpaJibl

58

21

28

EcrecTBeHHas napamerpu3anusi KPUBOU.
OpueHTanus KpuBOu.

[loHATHE KPUBOJMHEWHOTO UHTErpaIa 1-
ro poaa. Beruucnenue ceeieHUEM K
ONPEIEIICHHOMY UHTErpay.

27

12

11

—~ 10—




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

®opmyna ['puna. HezaBucumocTsb
KPUBOJIMHEITHOTO MHTETpajia OT IMyTH

WHTErPUPOBAHUS. 31 9 3) 17
[IpunoxeHus: KpUBOJIMHENHBIX
WHTErPaJIOB.

Hroro: 792 263 140 389

I11. O0pa3oBaTeabHbIC TEXHOJIOTHH

[IpenonaBanyie yueOHOW TUCHUILIMHBI CTPOUTCS Ha COYETAHUH ayTUTOPHBIX
3aHATHI U pa3InYHBIX (POPM CAMOCTOSITENBHOU PAOOTHI CTYJEHTOB.

Takxke Ha 3aHATUAX NPAKTUKYETCS CAMOCTOSITENbHAs paboTa CTYIEHTOB,
BBINIOJIHEHUE 3aJ]aHUIl B MaJIbIX TPYMIAX, MUCbMEHHBIE pabOThI, MOAEIUPOBAHUE
JUCKYCCUOHHBIX CUTyallud, paboTa ¢ pa3laTOYHbIM MaTepuajoM, MPUBJIEKAIOTCS
pecypcenl cetu INTERNET. Kype npenycmaTpuBaer BbINOJHEHNE KOHTPOIBHBIX U
CaMOCTOSITENIbHBIX pabOT, MUCbMEHHBIX JOMAIIHUX 3adaHuil. B kauectBe (opm
KOHTPOJII ~ MCIOJB3YIOTCS  pa3jIu4Hble  BAPUAHTHl  B3aUMOIIPOBEPKH U
B3aMMOKOHTPOJIS.

HNHTEepakTUBHOE B3aMMOJEWCTBUE CTYAEHTOB C OJHOW CTOPOHBI U
IPEeNoJIaBaTesisi ¢ APYroil, a TaKKe CTyIEHTOB MEXAYy COOOM M ¢ MpernojiaBareseM
BO BpEMS ITPAKTUYECKUX 3aHITHM.

OopazoeamenvHble mexHoI02UU

1. TuckyccrOHHBIE TEXHOJIOTHH

2. Undopmarmonnsie (udpossie)

3. TexHomornu pa3BUTUSI KPUTHUECKOTO MBILIUICHHUS

Coepemennvie memoowvl oOyueHus

1. AKTUBHOE CITyIIaHUE

2. Jlexmus (TpaarIiuoHHAas)

IV. Ouenounsle MaTepuajbl Uil NMPOBeJdeHUs] TeKylleil U MPOMeKYTOUYHO
arrecTanuu
1. Ouenounvie mamepuanvl 011 NPoOBEeOCHU MEKyuwieil ammecmayuu

Temsbl pepepaToB

1. CpolicTBa BEpXHUX U HIXKHUX TpaHEl MHOXKECTB.
2. Tomonoruueckue CBOMCTBA MHOKECTB HA YUCIIOBOM MIPSMOM.
3. OO6pa3bl 1 pooOpa3bl MHOKECTB MPU OTOOPAKEHUSIX.

~11 -




© oo N oA

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 MOCJIEIOBATEILHOCTEN 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 IpeJieia OCIEA0BATENbHOCTH.
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 OrpaHH4€HHOCTH HENPEPHIBHON (QYyHKIUU.
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.

KOHTpOJ’ILHbIe BOIIPOCHI U 3a1aHUHA

BBenenue B aHaju3

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, ...} 32. {(-D"-2; i neNj

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

HUMCIOIICTO HAMMCHBIICTO 3JICMCHTA

5. IlpuBenure onpenencHue GyHKIUN.
6. Cpenu KpuBBIX, PUBEJICHHBIX 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.

JAudpepeHurpoBaHne OTHOMEPHBIX (PYHKIHI. JKCTPEMYM OJTHOMEPHOI
¢Gynkuuu. UaTerpupoBanue 0AHOMEPHbIX QyHKIIM.

1. IlpuBenute onpenenenuie nudPepeHIMPyeMOCTH PYHKIIUU B TOUKE U
IPOU3BOAHON (DYHKIIUHU B TOUKE.

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

3. Ompenenute, sBisiercst i Gyakmun  f (X) = X -signx u f(x)=x-signx
muddepeHIUpyeMbIMUA B TOYKE x —0.
4. Haiinute nmpon3BOAHBIC PYHKIIUH

4.1, f(x)=cos?(12x+ %) 42, f(x)=e2+)"

5. [lpuBeaute onpezeneHne TOYEK JIOKAJIbHOTO MaKCUMyMa U TOUYEK
JIOKQJIbHOTO MUHUMYMa (yHKITHH.

6. I[lpuBeaute mpuMepsl TOUEK JOKATHHOTO MAKCUMYMa U TOYEK JIOKaJIbHOTO
MuHuMyMa (pyHKIMU. [TokakuTe TeOMETPUIECKYI0 HHTEPIIPETAIHUIO.

7. TlpuBenure mpumepsbl GYHKIHMA, HE UMEIOIINUX JOKAIBHBIX SKCTPEMYMOB.

8. Cdopmynupyiite HEOOXOAUMOE YCIOBHE dIKCTPEMYyMa.

9. ChopmynupyiTe J0CTaATOYHOE YCIOBUE IKCTPEMyMa.

10.Haitaure Touku sKcTpemyma GyHKIUH f

101 f(x)=x*(x-1) 102, f(x)=x-|x-1 10.3.
f(x)=|x|e”™.
11.naitauTe HauOOJIbIIIE U HAMMEHbIIIee 3HaueHne PyHkuuu f Ha TpoMexyTKe

A

111 f(0)=3x"-1x* -1, A=[-L1] 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 onpejenenue nepBooOpa3sHon GyHKIIUH.

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

17.Tlpusenute popmyiy pasznoxkeHusi ParmonanbHol podu Ha dJIeMEHTapHBIE.

18. HaiiguTe HEonpeaeICHHBIE HHTETPAJIbI.

18.1. IL 18.2. IL 183, I%

X2 —x—2 S )
19.Haiigure onpeeaeHHble HHTETPAbL.

2 T 1
19.1. j'i—zxdx 19.2. J.XZ cos xdx 19.3. Ixzex dx
1 0 0

20.[TpuBenuTe onpeaeneHus YUCIOBOTO Psiia, CXOAAIIETOCS YUCIOBOTO Psijia.
[TpuBenuTe MpUMEpHI CXOASAIMIUXCS U PACXOISAIIUXCS PAIOB.

21.ChopmynupyiiTe HEOOXOAUMBIIN MPU3HAK CXOJUMOCTH YHCIOBOTO Psifa.
SBnsiercs 1M HEOOXOIUMOE YCIOBUE CXOAMMOCTH IOCTATOYHBIM.
[TpuBenuTe npuMepsl.

22.ChopmynupyiiTe 10CTaTOUHbIE IPU3HAKUA CXOJUMOCTH MOJIOKUTEIBHBIX
PAAOB. SIBIAIOTCS JI 1OCTATOUYHBIE YCIOBHSI CXOJIUMOCTH HEOOXOJUMBIMHU.

23.ChopmynupyiiTe onpeneiaeHust abCOMOTHO CXOISAIIETOCS YMCIOBOTO Psiia,
YCIIOBHO CXOJSILIErOcs YUCI0BOro psaaa. [lpusenure npumepsl.

24.ChopmynupyiiTe 10CTaTOUHBIE MPU3HAKA CXOJUMOCTH PSIIIOB C
IPOM3BOJIBHBIMU usieHamMu. [IpuBeanTe mpuMepsl, MOKa3bIBaIOILIUE, YTO BCE
YCIIOBUS TEOPEM SIBIISIFOTCSI CYIIE€CTBEHHBIMH.

25.ChopmynupyiiTe mpu3Haku aOCOTIOTHON CXOAUMOCTH.

26.ChopmynupyiiTe onpeesaeHrue 3HaKoUepeayIomerocst CXosImerocs
YHICIIOBOTO psifia, MPU3HAKU cXoAuMocTu. [IpuBeauTe nmpumepsl,
MOKAa3bIBAIOUINE, YTO BCE YCIOBUS TEOPEM SABIISIIOTCS CYILIECTBEHHBIMH.

27.Chopmynupyiite onpeneneane GyHKIMOHATIBHON MOCIEI0BATEIbHOCTH,
OIpeeNIeHUs TIOTOYEYHON CXOAUMOCTH, 00JIACTH CXOJIMMOCTH, IPEAEIbHON
byHKINN.

28.ChopmynupyiiTe onpeereHne paBHOMEPHON CXOAMMOCTH
(GYHKIIMOHATBHON MOCIEA0BATEIHHOCTH.

29.CopMynupyiTe 10CTaTOYHBIE YCIOBUS HEMTPEPHIBHOCTH MIPEACIIBHOM
byHKIUH. SBISIOTCS U TOCTATOYHBIE YCIOBHS HEOOX0MUMBIMH? MOKET i
MIOCIIEI0BATEIHLHOCTh HETPEPHIBHBIX (DYHKITUH CXOAUTHCS PAaBHOMEPHO K
Pa3pbIBHON (PyHKIUU.

30.ChopmynupyiiTe 10CTaTOYHBIC YCIOBUS TUDPEpEHITNPYEMOCTH
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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 mu pyHkuus f(x) = \/M -sin \/M nuddepenurpyemMa B

TOYKE x=o0.

x-eV*

2. Haiigure npoussoanyto GyHkmun  f (x) =sin? 2| x te—
arctg 2

3. Haiiaute kacarenbubie yHKIUU  f(X) = 13;; , B HEIMOJBUHBIX TOUKAX

ATOU (PYHKITUU.

4. Omnpenenute, CKOIBKO pa3 PyHKIU f(x) = (x—|x|)-x* Auddepenuupyema B
TOYKE x—=o0.

5. IIyctb  f(x) = x-sinzx. JoKaxure, uro ans modoro uncia M Haiinercs

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

(V) i X1 _ginZyxi2 z . H
6. Haiinure npeaeinsl 6.1. |im Sn(esingxfeosix) G2 |im sin®x_
ool In Xx—x+1 x—>0 IN(1+x)—x

7. Haligute mpoMexyTKM MOHOTOHHOCTH U TOUKH SKCTpeMyMa (PYHKIIUU
f(x)=|x—1e Y,
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8. Haiinute HauMeHblIee U HanOOJbIlIEe 3HAYCHUE (PYHKIIUU
f(x)=x>—6x*>+9x—1 Ha OTPE3KE [2:4].

9. Haiinute paBHOOCAPEHHBIN TPEYTOJBHUK HAaUOOIBIIIEH TIJIOIIA I,
BIIMCAHHBIN B OKPY>KHOCTh 33JJaHHOTO pajnyca

20 «~1. IlpHBeauTE FEOMETPHUCCKYIO

10. [dokaxuTe HEpaBEHCTBO Inx >

WJUTIOCTPALIHIO.
11. Haitnure npomMeXyTKH BBITYKJIOCTH U BOTHYTOCTH, & TaKXe TOYKH

neperuda GpyHkuu f (x) = 13:2 :

12. Haiigure BTopyro mpou3BoAnyro GyHkuun  f(x) = X +arctg X .

Heonpenenennniii uHTErpaJg. OnpeaejaeHHbIH HHTErpajl

1. Haiinute uHTErpabl.

1.1. I(X—l)(2X+3)12dx 1.2, I(X —2x+2)|n(x+1)+2x

—2X+2
3 2
1.3. I 2x —2X2+ix dx. 1.4. J.x-sinsxdx
(X+D(x=1)“(x“+1)
2+x x4l sin® x
1.5. 1.6. &€ dx. 1.7.
J.X+\/F J. 1+e* X JCOS X
1 [33x %sinZX—cosx
1.7. _[x/—dx. 1.8. J'ﬁdx
s 2 o SiN X +C0s” X
.1[( ) Oj's 4x2—4x+1
1.9. [[x3+ev - —sinZx——1- 1.10. | (2x-1)-e™ ~*dx
0 2¥2 0
0
1.11. janx-dx 1.12. .|.x3 1— x2dx

1
Heco0cTBennbiii mHTerpaJ. llpunoxenuss nHTerpasa

1. Haiinure muomans GUrypbl OrpaHUYEHHON JIMHUAMU y_sin2x Uy = % X

2. Haiigute niuHY KpUBOH  x — 212, y— %t3, t e[0:2]

3. MHccnenyiiTe Ha CXOAUMOCTh HECOOCTBEHHBI UHTETPAI.

+00

2 +00 16
3.1, jm“ld 3.2 jcos”xdx. 3.3. I—de
X
0

2

X. L.
1 l\/;

X

YuciioBbie psiabl

1. Uccnenyiite Ha CXOMMOCTD PSII.
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* n+1 * n+l n%+1

1.1. 1.2. 1.3. 1.4.
nzln +3 Z\/n +3 nzl Z

n+3”

1.5.

Zln

n=I1

N st (2n)! amt N 2n

q)yHKIII/IOHaJILHbIe H CTCIICHHBIC PSAAbI

( n®—1 J 1.6. iw 1.7. i(_l)ncosﬁ'

1. Hccnenyiite pyHKIMOHATBHYIO TOCIEAOBATEIHLHOCTh (f,} Ha

CXOOANMOCTDb N paBHOMepHYIO CXOOANMOCTb HAa MHOKECTBC A.
1.1. ¢ (X) = Az[O;l]- 1.2. f(x)= arctg nx A:(O;+oo).

1+n+x

2. HccaenyiiTe Ha paBHOMEPHYIO CXOJIUMOCTD (byHKHI/IOHaJILHHﬁ psn Ha
MHOXkecTBe A.

2.1. Zl+nx4x2’ A=(0;+w). 2.2. Z X A=(0;400)-

2n'

2.3. Z ”+1ar°tgx A=(—o0;+0). 24 Ze‘”zxzcosnx’ A=[0;7]-

3. HaI/I,Z[I/ITG paanyC HHTCPBA U o0yacThb CXOAMMOCTH CTCIICHHOI'O psaa.

3.1. i(“%)nzxn. 3.2. sz
n=1

4. ®Oyuknuio f pasnoxure B psag MakiaopeHa U HalauTe 00J1acTh
CXOJIMMOCTH 3TOTO pAJA.

2
41. f(x)=e*. 42 f(x) ==L 43. f(x)=In2@1-x)-

5. Haiigure cymmy psina

0

* 2n-1
n=1

n=1

Au¢ppepenunanbHoe ncuucaeHne QyHKIUA MHOTMX AeCTBUTEIbHBIX
nepeMeHHbIX

o eind..[x2 2 2
1. Haiinure w st QYHKIAH — f(x, Y, 2) = z-sin-\xX“+y"+2z°, z#0,
’ 01 Z:O
of &of of

2. Haiigute x' oy o= I byakun  f(x,y,z) =X

x-Inyz

3. Haitmure _2°f ag byaxkoun  f(x,y,z) =e¥% .cosx
A OX0yoz A byHKu (x.y,2)
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4. Haninute df (%,1,0) u dzf(%,l,o) 1 QyHKIIMH
f(x,y,z):z-sinxy+%-cosxz

5. Haliure KacaTelbHYIO INIOCKOCTh K QyHKIMHU (X, y) =1+ X2 —y?,
NapaIENbHYIO IIIOCKOCTH  p(x,y) =1 x+y
6. Haliiure TOUKM JIOKaJILHOTO AKCTpeMyMa (pyHKIIUH

6.1 f(xy,2z)=xy’1-x-y-2) 6.2 f(X’y):zm

1+x%+y?

7. HaliuTe TOYKH YCIOBHOTO 3KCTpeMyMa (DYHKIIMU ¢, TPH 3aJaHHBIX
OTrpaHUYCHUSIX.

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

7.2. f(x,y,2)=xy+2, X°+y?>=2, X+y+z=3.

/[BOiiHbIE U TPOWHBbIC HHTErPAJIbl, UX NPUJIOKECHUSA

1. Haiiaure nBoiHO# uHTETrpat no odiaactu G, orpaHMYEHHON YKa3aHHBIMU
JUHUSIMU

1.1. J.J.cos(x—y)dxdy, X=Yy, x=0,y=7x
G

1.2. J.J' xydxdy, x=vy, x=1, y=0
G

1.3 Hezx_ydxdy, 2Xx=Y, 2x=y+1, y=0,y=1

1.4. ”ﬂdxdy, x2=vy, 2x=y, x=1 x=2
X

2. Haiiaute TpoitHOM nHTErpas 1o odjactu G, orpaHMYEHHON YKa3aHHBIMU
MMOBEPXHOCTSIMHU

2.1. ”jxdxdydz, Xx=0,y=0, z=1L, x+y+z=2

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

3. Haitaute mnomane GUrypsl, OrpaHU4€HHON JTUHUSIMU
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

4.1, x* +y2 = 2x,

Z:)Cz-l-yz,

z=0

KpuBosiuHelHbIe HHTErPaJIbl

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 = (10)
2. Ucnons3ys popmyny ['puna, HaliuTe HHTErpal

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

oG

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

| — mpou3BONMBHBIN Ty Th, COCTUHSIIOIINN TOYKH

2. Oyenounvle mamepuavl 0711 NPOBEOCHUA NPOMENCYMOUHOU ammecmauuu

IInanupyemslit
o0Opa3oBaTeNbHbIN pe3yabTaT

Tumnoswie KOHTPOJIbHBIC

Kpurepun onienuBanus 1 nikana

3aJJaHHS OIICHUBaHUS
(KoMmeTeHI s, THAUKATOP)
OIIK-1 Crniocoben 1. Ykaxure | o [lonno u  npasuivbHo  OaHbl
MPUMEHSTh TEOPETUYECKHE omeemvl HA 6Ce NOCMABIEHHble
(dbyHIaMeHTallbHble  3HAHMUS, | PE3YJIbTaTHI, 60NPOCHL, npugeoenvi
NONyYeHHbIE B OOJACTH | HO3BONAIONIME  PEIIMTh | eobxooumvie NpUMeEpbL,
cmyoenm noKaszvieaem
MaTeMaTHYeckux u (Win) | 3agady ITOUCKA
NOHUMAanue u3nazaemozo
€CTECTBEHHBIX ~ HAyK, M | OKCTpemMyma GYHKUMM HA | . epuana
WCTIOJB30BATh 170 B | OTpE3Ke. — 30— 40 6annos
HpO(bGCCI/IOHaIII)HOI\/'I 2. BI)I6epI/ITe OdHY U3 | e [lonino u npasunbHO OaHbl
JeSATeIbHOCTH MOJICTAHOBOK  DJiiniepa, | 0meemvl Ha 6ce NOCMAGIeHHble
OIIK-1.1 Ocywecmensem NO3BOJISIIONIYIO  Haiftu | 607POCel, npuseoenb
. K
ombop meopemuuecko2o U | HEONPEIEeICHHBIN MpUMEpl,  OOHAKO  UMEIOMCA
HemoyHoCmu, 6 yeniom
npakmu4ecko2o mamepuana | AHTETPAll
19 ] cmyoenm noKaszvieaem
- X
OIK-1.2 Pewaem  munoseie I A NOHUMAaHue U3YUEHHO20
3a0ayu 6 pamkax | ° 1+ xNx?+x+1 mamepuana
npogeccuonanbHol Haitnute nannpii | — 20 —29 6anna
oesmenbHOCmu HEOpe IeeHHbIH e Omeem Oan 8 OCHOBHOM

npasujlbHo, HO Heo0oCmamoyHo
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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

XapaKTEePHBIM TOYKAM

(HyJ15IM, DKCTpEMyMaM,

TOYKaM Teperuda)

x° (Bx+4).
(x+ 1)3

4. Ilyctp

f(x)=

f(xX) =x-sinzx.
Jlokaxxute, 4TO JJIs
mro6oro unciaa M
HalIeTcs TOYKa
Xg > M, Takas, uro

f'(xg) =0. IIpuBenute
reOMETPUUYECKYIO
WHTEPIIPETAIMIO 33/1a4H.
5. Haiinure miomanb
obmactu D,
OrPAaHUYEHHOMN
YKa3aHHBIMH JIHHUSIMU,
a) IEHUCTBYsI 110
omnpeneacHus, u 0)
npuMeHsist popmyiy
I'puna
D:y=x"-1,y=-x"+
1.

86160001,
8ce

apaymeHmupo8ansl
npuseoeHvl He
Heobxo00umvle npumepbl
—10-19 6annos

e /lanbl HesepHblEe OMEembl HA
nocmasiienHvle 60NpPoCyl
—0-9 6annos

V. Y4eOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE OOecTiedeHne JUCIUILTUHbI

1) PekomentyeMas tutepatypa

a) OcHOBHaf JIUTEpaTypa:

1. POuxXTEHroabIl,

I M. Kypc mubdepeHunanbHOTO U HWHTErPATBLHOTO

ucurcienus B 3-x 1. Tom 3 / I'. M. ®uxrtenronsu. — 14-e uza., crep. — CaHKT-
[Terepoypr : Jlamp, 2023. — 656 c. — ISBN 978-5-507-47239-0. — Tekcr :

ANEKTPOHHBIN //  JlaHb

AIIEKTPOHHO-OMOIMOTEeUHAs

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

CHCTEMA.

URL:

2. T'onyGeB A. A. Brenenue B anaimsz: yuebHoe ocodue / A. A. T'ony6es, B. IO.

Cyetun ; ®enep. areHTcTBO 10 0oOpazoanuto, ['OY BIIO "Tsep. roc. yH-T". -

TBepn

TBepckoil rocynapcrBeHHblid yHuBepcurer, 2007. - 158 c.

nJI.

bubmuorp.: c. 155 (7 Ha3B.). — DNEeKTPOHHBIN pecypc. — Pexum qoctymna:
http://texts.lib.tversu.ru/texts/016260gl.pdf
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https://e.lanbook.com/book/351872
http://texts.lib.tversu.ru/texts/01626ogl.pdf

0) lomoTHUTEIbHAS JIUTEpaTypa:
1. Mapon, U. A. [luddepenumanbHoe 1 UHTErpaIbHOE UCYUCIIEHUE B IIpUMEpax U

3amavax. OyHKIMK OJTHON MepeMeHHoH : yueOHoe mocodue / M. A. Mapon. — 3-¢
u3n. — Cankr-IletepOypr : Jlanb, 2022. — 400 c. — ISBN 978-5-8114-0849-
8. — Texkcr : snexTpoHHBIN // JlaHb : 3MEKTPOHHO-OMONMOTEYHAsl cHUcTeMa. —

URL.: https://e.lanbook.com/book/210134

2. Tomyber A.A. uddepeHunansHoe U HHTETPajbHOE HCYHUCICHUE (YHKIUN
OJTHOTO JCHCTBUTEIHHOTO MIEPEeMEHHOTO : yueOHoe mocodue / A. A. ['omyGeB; M-
Bo oOpazoBanus PO, ®I'bBOY BIIO "Tsep. roc. yu-t". - TBepb: TBepckoii

rocyJapCcTBeHHBIN yHUBepcuTeT, 2015. - 158 c. : min., Tabmn. - bubauorp.: c. 155 (14
Ha3B.). — DJEKTPOHHBIN pecypc. — Pexxum nocryna:
http://texts.lib.tversu.ru/texts/09885ucheb.pdf

2) [Ipocpammnoe obecneuenue

Google Chrome oecmtataoe 110

Anpnexc bpaysep 6ecmiatnoe 110

Kaspersky Endpoint Security 10 | akt Ha mepenauy npas [1K545 or 16.12.2022
MHoro¢yHKIIMOHATHHBIH 6ecmiatnoe [10

penaktop ONLYOFFICE

OC Linux Ubuntu oecmutataoe 110

3) Cospemennvie npogheccuonanvhvle 0Oasvl  OAHHBIX U UHDOPMAYUOHHBIE
CNpagoUHbvle CUCTEMbL

Bua undopmanuoHHoro pecypcea,
Ne HAHUMEHOBaHHeE
n/n UH(OPMALMOHHOT'0 Anpec (URL)
pecypca
1 OBC «ZNANIUM.COM)» https://znanium.com/
2 IBC «IOPAUT» https://urait.ru/
3 IBC «VHusepeurerckas hitps://biblioclub.ru/
OO/ IMoTEeKAa OHJIAWH)
4 SB5C IPR SMART http://www.iprbookshop.ru/
5 9bC «JIAHb» http://e.lanbook.com
6 OBC TBI'Y http://megapro.tversu.ru/megapro/\WWeb
7 Peno3urapuii TBI'Y http://eprints.tversu.ru
8 Pecypest n3pateinscrsa Springer http://link.springer.com/
Nature
9 CIIC Koncynbranrllinroc (B cetu
TBI'Y)
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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/

VI. Meroauyeckue MaTepuajbl sl O00y4alOUIUXCSd 1O OCBOEHHUIO
TUCHUNITIHHBI

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.CXoauMoCTh MOHOTOHHOW OTPAHUYEHHOM MOCIIET0BATEILHOCTH.

25,
26.

217,
28.

Uucno € Kak BepXHss IpaHb U Kak MpeJed.

CymiecTBOBaHME MOHOTOHHOM MOANOCIIEIOBATEIBHOCTH Y TPOU3BOJIBHOM
nocienoBarenpbHoCTH. [IpuHnmn bosbiiano — Belieprpacca.

Kpurepnit Komm cxoauMocTH 4ACIOBOM NTOCHEA0BATEIBHOCTH.

beckonedyHo Mable ocienoBaTeabHOCTH. [Ipeaen npousBeaeHus 6ECKOHEYHO
MaJIOW ¥ OTPAHUYEHHOM TMOCIIEI0BATEIBHOCTH.

29.TlonsTue npeaenbHOM ToOuku MHOXKecTBa. [Ipumepsl. XapakTepuzamus

30.
31.

32,
33.

34,

35.
36.

37.

38.
39.
40.

41.

42.

43.

44,
45.

IIPENEIbHON TOYKH MHOXKECTBA B TEPMUHAX [1OCIIEN0BATEIBHOCTEN JIEMEHTOB
MHO>KECTBA

[TonsiTue mpenena pyHKINUN B TOUKE. DKBUBAJICHTHBIE ONPECIICHHUS.
OpHocTopoHHHME TIpeAeibl. Teopema o CylecTBOBaHUY peea GyHKIIUN B
TEpPMHHAX OJHOCTOPOHHHUX.

DKBUBAJIEHTHOCTH omnpeaeneHuil npeaena gyukuuu no Komm u no I'eiine.
OcHOBHBIE CBOMCTBa Npeaena QyHKIUU B TouKe. EqMHCTBEHHOCTH IIpeena.
JlokanbHasi OrpaHUYEHHOCTh (PYHKIIMU UMEIOIIEH KOHEUHBIN Mpeiell B TOUKE.
[Tpenen pynkuuu B Touke u apudmernyeckue onepanuu. Heonpenenennoctu
IIpY BBIYMCIIEHUH peaenoB. [IpenensHslii mepexos B HEpaBeHCTBaxX. Teopema
0 Mpezene NPOMEKYTOUHON (DYHKIIMH.

Teopema o npenene cioXHONU (PyHKIIHH.

IIepBbIil 3amMeyaTeNbHbIN Ipeaes  lim %

x—0
Bropoii 3amedarenbHblii Ipeae lim (1+ l)x, lim (1+ ;)X,
X—>+00 X X —>—00 X
1
lim@+ x)*-
x—0
DTaNoHHBIC IPEAEHBL:  [im &=L ,  [im &=L, [|im "¢, |im 109 0+x)
x—0 X x—0 X x—>0 X x—0
DTaNOHHBIE TIPEAENBL  |im X2 =0, [im '09_2" =0, lim x%-log,x=0-
X—>+o0 & X—>+oo X Xx—0+
beckonedHo masbie 1 6€CKOHEYHO Oosibiue (yHKIUHU. DKBUBAJIICHTHbIE

¢yakuuu. O — cumBonuka. [Tpumepst. ColicTBa.

[TonsiTue HEmpepbIBHOM (QYHKIIMY B TOUYKE. JKBUBAJICHTHBIC OMPEICIICHNUS.
[Ipumepsr.

OMHOCTOPOHHSSI HEMIPEPHIBHOCTD. [IprMepsl. Y ciioBre HEMPEPHIBHOCTH B
TEpMHUHAX ofgHOCTOpoHHEH. Kiaccuduxarms Touek paspriBa QyHKIIHH.
HenpepsiBHOCTh (yHKIIMH B TOUKE U apUPMETUUECKUE OTIEPAITHH.
HernpepbIBHOCTH KOMITO3UITMH HETIPEPHIBHBIX (DYHKITUH.

Teopema Beitepitpacca 06 orpaHU4€HHOCTH HEMPEPHIBHON (YHKIIUU.
Teopembl 00 oOpareHry HEMPEPHIBHOW (PYHKITUU B HYJIb U O IIPOMEKYTOTHBIX
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)=cCOSX cocTaTo4HbIM 4IeHOM B hopMe

Jlarpanka. CXOIMMOCTBH OCTATOYHOTO YJICHA.

6. ®opmyna Teitmopa mis pyrxmuii  f (X) =In(1+x), f(X)=@1+x)* ¢

0CTaToO4YHBIM WieHOM B popme Kommmn. CxoammMocTh OCTaTOYHOTO WICHA.

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

AIIEMEHTApHBIX PYHKIUH.

8. JloctarouHble yCIOBUS SKCTPEMyMa B TEPMUHAX BBICIIUX MPOU3BOIHBIX.

9. TloHsTHs BBIMYKJIOW U BOTHYTON QyHKUIUU. ['eoMeTpruueckas HHTEpIpeTaLnsl.
HenpepbIBHOCTH U 0THOCTOPOHHSS AU (HEPEHIUPYEMOCTh BBITYKIION U
BOTHYTOU (DYHKIIUU.

10. YcroBus BBITYKIOCTH M 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
J'L

p
0
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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' SiNX dy

» :

1
[Tpusnaku Abens u Jupuxie cXxoIuMOCTH HECOOCTBEHHBIX UHTETPAJIOB.
[Tpumepsi.
HecoOcTBeHHbIe HHTETPabl C HECKOJIBKUMHU 0COOCHHOCTSIMU. [Iprmepsl.
[loHATHE YNUCIIOBOTO psAla U CXOAUMOCTH psiaa. [Ipumepsl. ['apmonnuecknit
pAn.
HeoOxoaumoe ycnoBue cX0AUMOCTH YUCIOBOTO psifa. CXOAMMOCTh OCTaTKa
psana.
Kputepuit Komu cxogumoctu 4nciaoBoro psiia. AGCONIOTHASI CXOJUMOCTb.

Jlemma Korm o paspesxenuu psaga. CxoaumocTs psga 3 1 .

=tk
[Ipu3Haku cpaBHEHUs CXOAUMOCTH ITOJIOKUTEIBHOTO YU CIIOBOTO Psijia.
[Tpusnaku lanam6epa u Komu cXoauMOCTH MONOKUTEIBHOTO psja.
[Ipumepsl.
HMHTerpanpHbIi NPU3HAK CXOAUMOCTH IMOJIOKUTEIBHOTO psla
AoOcomoTHas cxoauMmocThb psjaa. [lpusnaku Adens u Jupuxiie cXoauMoCcTH
psna ¢ Npou3BOJbHBIMU WwieHaMu. [Ipu3Hak JleliOHuIa cXo0IuMOCTH
3HAKOIIEPEMEHHOI0 psija.
YMHOXKEHHE PSAIOB.
['pynnupoBka uneHoB psaaa. [lepecranoBka uinenoB psana. Teopema Pumana.

3 cemecTp

[TonsiTne GPyHKUMOHATBHOM MOCIEA0BATENLHOCTH U (PYHKIIMOHAJIBHOTO psija.
CxonuMocTh (PyHKIIMOHAIBHOM MOCIEA0BATENIbHOCTU U (DYHKIIMOHATIBHOTO
pana. [Ipumepsr.

PaBHOMepHas cx0quMOCTh (PYHKIMOHABHOM MOCIIE0BATEIbHOCTU U
dbynkuuonagbHOro psna. [lpumepst. [IpusHak paBHOMEPHON CXOAMMOCTU
(GyHKUIMOHAJIBHOM MOCIE0BATEbHOCTH.

[Tpuznak Beliepmrpacca paBHOMEPHON CXOIUMOCTH (PYHKIIMOHAIBHOTO PSa.
Kpurepuit Ko paBHOMepHOI cX0AUMOCTH (DYHKIIMOHATIBHOM
MOCJIEOBATENBHOCTU U (DYHKIIMOHATILHOTO PsI/IA.
HenpeppIBHOCTH TIpeenibHON (YHKIIUA PABHOMEPHO CXOISIICHCS
(GyHKIIMOHAJIBHON MOCIeA0BaTeNbHOCTH. HenpepbIBHOCTh CyMMBbI PABHOMEPHO
cxopserocs GyHKIIMOHAIBLHOTO psija.
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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.

ITpoctpanctBo R". CkanspHoe npousseaenue. HepaBencTro Komm —
bynskosckoro. Hopma. CBoiicTBa HOPMBI.

OTKpBITBIE U 3AMKHYThIE MHOKE€CTBA. BHYTPEHHOCTh U 3aMBIKaHUE
MHOxkecTBa. [Ipenenbubie ToOuku. CXOIMMOCTD MOCJIEA0BATEIBHOCTH.

[onsarue Gpynxkmuu  f : R™ — R". I'padux pynkuum f : R> >R . [Ipumepsr.
[Mpoexuus. [IpencraBnenne pynkuun f : R™ - R" ¢ moMoImpo
KOOPAMHATHBIX (DYHKITUH.

[Ipenen u venpepriBHOCTL GyHKIMKU f : R™ — R". DKBUBajIeHTHBIC

onpexnenenus. [Ipumepsl.
CpoiicTBa HeTPEPBHIBHBIX (YHKINNA. HermpephIBHOCTH KOMITO3HITHH.

HenpepeiBHOCTh yHKIHKM f : R™ — R" B cilydae HEPEPHIBHOCTH

KOOPAMHATHBIX (QYHKIIH.
Teopema Beiepurpacca.
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2. HenpepbIBHOCTH MO (PUKCHPOBAHHOMN MEPEMEHHON U IO MOANIPOCTPAHCTBY.

28. Ilonarue nuddepenumpyemoit pynkuuu f : R™ - R. I'paauent.
Huddepennuan. EquactBeHHOCTS TpagueHTa. [Ipumepsl.

29. Ycnosue nuddepeHimpyeMocTy B TepMUHaX npupaiieHuit. HempepsiBHOCTH
muddepeHIpyeMon GyHKITUH.

30. YacTasle npousBoanbie pyHkiuu. [IpaBuno Beruncienus. [lpumeps.

31. Teopema o cTpykType rpaauenta. [Ipumep pyHkunu, MMeromen B TOUKe BCe
YaCTHBIE POU3BOJIHBIE, HO HE AU(PPEPEHIUPYEMOI B 3TOM TOUKE.

32. Teopema o nuddepeHupyemMocTd GyHKIIMU B Cydae HEMPEPHIBHOCTH
YACTHBIX [TPOU3BOHBIX.

33. luddepenupoBanue CloXHON (YHKITHH.

34. 'eomeTpudeckas HHTepIpeTanus rpaarenta. KacaTenbHas miIoCKOCTh U
HOpMaJib.

35. IIponsBoaHast Mo HAMPaBICHUIO.

36. YacTHble ipou3BoAHbIE U TU(d(epeHIabl BICIMX TopsaaKoB. [Ipumepsr.
dopmainbHas 3anuch AMPPEpEeHINnanoB BHICIIUX MOPSIKOB.

37. ®opmymna Teiinopa.

4 cemecTp

1. JlokanbHebrit skcTpemyM pyukiuu  f : R™ - R. Ilpumepsl. Heo6xoaumebie
YCIJIOBUSI SKCTPEMYMA.

2. Jloctato4Hble yCIIOBUS dKCTpemyMa it pyHkuu  f: R™ >R u

f:R*>R.

3. Tlonstue nuddepenmupyemont pynkuuu f : R™ - R". Oneparop —
npousBoaHas. [Ipumepsl. Yciaoue nuddepeHIMpyeMOCTH B TEpPMUHAX
npupaiienuit. HenpepreiBHOCT nuddepeHiupyeMoit GyHKINN.

4. Teopema o CTpYKType MaTPHIIbI OllepaTopa MPOU3BOIHOM.

5. Huddepenumpyemocts Gpynknuu f : R™ - R" B ciiydae HEMPEpPHIBHOCTU
YaCTHBIX TIPOU3BOJIHBIX KOOPAMHATHBIX (YHKITHH.

6. HuddepeHmpyeMocTs KOMIIO3HUIIUH.

7. Teopembl 0 KOHEUHBIX TPUPALICHUSX.

8. HemnpepsiBao nuddepenmmpyemsie pyakmuu f : R™ - R". VcmoBus
HEMpepbIBHON AU(depeHIUPYEMOCTH.

9. Teopema 06 oOpaTHOM (QyHKITUH.

10. ITonsTre HesiBHOM QpyHkuuu. Ilpumepsl. Teopema o HEsIBHON (QyHKIIUU.

11. Tlpasuno auddepeniupoBanus HesiBHBIX QyHKIui. Teopema o cucreme
HESIBHBIX (QDYHKIUH.

12. TlonsiTrie yciaoBHOTO 3KcTpemyMa. [Ipumepsi.
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13. Heo6xonuMeble yClIOBUSL yCIOBHOTO SKCTPEMyMa.

14. ®yuxuus Jlarpanxka. [locraTouHble yCIIOBUS YCIOBHOTO SKCTPEMYMA.

15. U3mepumsie no JKopaany maoxectBa. Mepa XKopnana. [Ipumepsl MHOXKECTB
He u3MepuMsbIx 110 JKopaany. Kpurepuii uzmepumocTu.

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

17. Kpurepuii Jlebera uHTErpupyeMOCTH MHOTOMEPHON (YHKITUH.
HuTerpupyemMocTb HenpephIBHON (QYHKITUH.

18. CgoiicTBa unTerpana. JlIuneiHocTb. MOHOTOHHOCTh. AJAUTUBHOCTD. OlIeHKA
MOAYJISl UHTErpaa.

19. Teopema ®yOuHU. BeruuciaeHne 1BOMHBIX HHTETPAJIOB.

20. Teopema 0 3aMeHE TIEPEMEHHBIX B IBOWHOM MHTETpaje.

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

22. Tpoitabie uaTerpansl. Berancnenue. CBoiicTsa.

23. 3aMeHa IepeMeHHBIX B TpOoitHOM mHTerpase. [lepexon k chepuueckum u
HUIMHAPUYECKUM KOOpAUHATAM.

24. MHOTOMEpHBIE UHTETPAJIbI

25. EcrecTBeHHas napaMerpu3anus KpuBod. OpueHTanust KpUBOM.

26. Ilonarue kpuBoIMHEitHOTO HHTErpana 1-ro pona. CpoiicTBa. Beruncienune
CBEJICHUEM K ONPEIECIECHHOMY UHTETpaIy.

27. KpuBonuHeitHbIe HHTETpabl 2-T0 poja. CBsI3b C KPUBOJIMHEHHBIM HHTETPATIOM
1-ro poja u onpeaeIeHHbIM UHTErPAJIOM.

28. ®opmymna ['puna.

29. He3aBUCHMOCTb KPUBOJIMHEMHOTO MHTETPAJIa OT IyTH UHTETPUPOBAHUSI.

30. [IpunoxeHus: KPUBOJIMHEHHBIX UHTETPAJIOB.

MeTOI[I/I‘IeCKI/Ie YKa3zaHuda OJs oﬁyqamumxcg 10 OCBOCHMIO N CHUITIJIMHbI

Opranusyst cBor0 yueOHY0 padoTy, CTYI€HTbI TOJKHBI:

Bo-nepesvix, BISIBUTH PEKOMEHYEMBIN PEXUM U XapakTep yueOHOU paboThl
[0 W3YYECHHIO TEOPETUUYECKOTO Kypca, MPAKTUYECKOMY MPUMEHEHHIO U3YYEHHOTO
MaTepuaia, IO BBIIOJHEHUIO 3aJ@aHUil JI1 CaMOCTOATEIbHOW paboThl, IO
UCIOJIb30BaHUI0 NH(POPMAILIMOHHBIX TEXHOJIOTHH U T.JI.

Bo-emopwbix, 03HAKOMUTBCSA C YKa3aHHBIM B METOAMYECKOM MaTepuaje IIo
JUCHMIUIMHE TepeyHeM y4eOHO-METOAMYECKUX U3JaHUi, PEKOMEHIyeMBbIX
CTYJ€HTaM /i1 TOJATOTOBKM K 3aHSATHUSAM U BBINOJHEHUS CAaMOCTOSATEIbHOM
paboThl, a TaKke C METOJMYECKUMHM MaTepualiaMi Ha OyMaXHbIX W/HWIU
AJIIEKTPOHHBIX ~ HOCUTENSX, BBINYIICHHBIX Kadenpol CcBOMMH CHJIaMH U
IIPENOCTABIISIEMBIE CTYJEHTaM 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 3aHaTusaM. [Ipu noaroroBke k
MPAKTUYECKUM 3aHATUSIM CTYJICHTaM PEKOMEHIYeTCs CIeJ0BaTh METOJIUYECKUM
PEKOMEHAIUSM 110 paboTe ¢ y4eOHBIMU TOCOOUSIMU, TPUBEICHHBIM BBIIIIE.

4. CocraBjieHue rJjoccapusi. B r1ioccapuii 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. IoaroroBka Kk 3avery M 3K3aMeHy. [Ipu moaroroBke k 3ayeTy u
DK3aMEHy  CTYACHTBl  JOJDKHBI  HCIIOJB30BaThb  KAK  CaMOCTOSATEIBHO
MOJATOTOBJICHHBIE KOHCIIEKTHI, TAK M MAaTEPUAJIbI, IOJTYYEHHBIE B XO/1€ 3aHATUH.

KadecTBO yCcBOEHHUS CTYJEHTOM KaKJI0M AUCLUIUIMHBI oleHuBaercs no 100-
OaITEHOM MIKaJTe.

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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PEUTHUHTOBOTO KOHTPOJIS ycrieBaemocTu. [Ipu aTom nomst 6anioB, BBIACICHHBIX Ha
PEUTUHTOBBIA KOHTPOJb HE JOoJKHA mpeBblaTh 50% oO0mieil cymmbl OasuioB
JTAHHOT'O0 MOJYJIs (TIEpro/ia O0yUCHHUS).

MakcumanbHasi CyMMa PEHUTHHTOBBIX OalioB MO Y4YeOHOW JUCIUIUIMHE,
3aKaH4YMBAIOIIEHCA SK3aMEHOM, TI0 UTOraM ceMecTpa cocTanisieT 60.

OGyuaromiemycsi, HaOpapmemy 40-54 Oamta, npu TOABEACHHUU HMTOTOB
ceMecTpa (Ha MOCIEAHEM 3aHSITHHM MO JTUCUUIUIMHE) B PEHTUHTOBON BEIOMOCTH
ydeTa YCIIeBa€MOCTH M 3a4E€THOM KHI)KKE MOXKET OBITh BBICTaBJICHA OIICHKA
«YIOBIIETBOPUTEILHOY.

OOyuaromemycsi, HaOpaBmemy 55-57 OainoB, TpH TMOJABEICHUN WTOTOB
ceMecTpa (Ha TOCIEAHEM 3aHITHM [0 JUCHUIUIMHE) B Tpade peHTHHTOBOM
BEJIOMOCTH yueTa ycreBaemoctu «IIpeMuanbHbie Oamuibhy MOKET OBITh 100aBICHO
15 GanyioB U BhICTaBJIEHA SK3aMEHAIMOHHAS OLIEHKA «XOPOIIIO».

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
JIOITyCKaeTcsl.

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
OoTpa0OTaTh MPOMYIICHHBIC 3aHATHS W TOJYYUTh JOMOJIHUTEIIbHBIC Oajibl B
paMKax yCTaHOBJEHHBIX OaioB 3a MOIyib. CpOKM U MOPSIOK OTPabOTKHU
ONpeJesieT npenoaaBaTeb. baibsl BRICTaBIAIOTCS B rpade «0TpaboTKa.

OtBer oOyuaromerocs Ha OJK3aMEHE OIleHHWBaeTcs cymmon a0 40
pEeUTHHTOBBIX OayyoB. MToroBas olleHKa CKJIAIbIBACTCS W3 CYMMBI 0ajuioB,
MOJIYYCHHBIX 332 CEMECTp, U 0aJUIOB, MOJIYYCHHBIX Ha dk3ameHe. O0yuaromemycs,
KOTOPBIN CIAET dK3aMEH, PEeMHUAIbHBIC OAJIJTBI HE HAYUCIISIOTCA.

MaxkcumanbHas cymMMa OaJu10B 10 y4eOHOM THUCITUTIIINHE,
3aKaHYMBAIOIICHCS 3a4eToM, IO HTOoraM cemectpa cocrapiser 100 6amtoB (50
6annoB — 1-it Mmoaynes u 50 6aiToB — 2-i1 MOJTYJIb).

Cryaenty, HaOpaBmmii 40 6aioB U BbILIE IO UTOraM pabOThI B CEMECTPE, B
HK3aMEHAIMOHHON BEIOMOCTH M 3aUY€THOM KHIJKKE BBICTABIISIETCA OIICHKA
«3auteHo». CTyneHTy, HaOpaBiiemy 110 39 6aioB BKIFOUUTEIBHO, CIACT 3a4eT.

CornacHo moaxonaMm OallIbHO-PEUTUHIOBOM CHUCTEMBI B paMKax OLICHKHU
3HAHWM, yMEHUH, BlaieHuid (YMEHUI NMPUMEHATh) U (WJIM) OMbITa AEATeIbHOCTH
JTVCHUIUIMHBI YCTAHOBJICHBI CIEAYIOIINE aCIIeKThI:

o CojnepkaHue y4eOHOM TUCHIUIUIUHBI B PaMKax OJHOTO CeMecTpa JeIUTCs
Ha J1Ba MOyJis (reproaa oOydenus). [lo okoHuanuu MoayJis (repruoaa oOydeHwHsl)
OCYIIECTBIISIETCS PEUTUHIOBBIM KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYIEHTOB.

e Cpoku MPOBEJECHUS] PEUTUHTOBOTO KOHTPOJIS:

ocennuti cemecmp — | peUTUHTOBBIM KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCSA
corjlacHo rpaduky yueOHoro mpoiiecca, || peiTHHTOBBINM KOHTPOJIH YCIIEBAEMOCTH

_33_



- JIBe TMocienHue Heaenu (aKTUYECKOro 3aBEpIICHUs CeMecTpa Mo Tpaduky
y4eOHOTro Mmpolecca;

seceHHull cemecmp — | peATHHTOBBIM KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCSA
coriacHo rpaduky ydyeOHoro mporecca, || pedTHHTOBBIN KOHTPOJIb YCIIEBAEMOCTH
- JIB€ TOCIIeHUE HeNeau (HaKTUUYECKOTO 3aBEpIICHUS CEMECTpa Mo rpaduky
y4eOHOro Ipoliecca.

MeToanueckue yKa3aHusi AJs CAMOCTOATEIbHON padoThl CTYJ1€HTOB

CamocrosiTenpbHasi paboTa CTYICHTOB SIBISIETCS HEOTHEMIIEMOW YacThIO
W3y4YeHUs] JAUCHUIUIMHBL. Kpome Toro, B Temax, M3y4aeMbIX IPH KOHTAKTHOM
paboTe CO CTyIeHTaMHU, €CTh OT/ACJIbHbIE YUCOHBIC BOMPOCHI, KOTOPHIE CTYACHTHI
JOJDKHBI HM3YyYHUTh CaMOCTOSTENbHO. KOHTpOJb 3HAHWHM NpHU CaMOCTOSTCIIBHOM
WU3YYCHUU TEM M BOIIPOCOB JUCIUIUIMHBI OCYIIECTBISCTCS IIPH IPOBEIACHUHU
TEKYIIEro KOHTPOJIS B BUJIE YCTHBIX OMPOCOB, MMChbMEHHBIX KOHTPOJILHBIX paboT U
TECTUPOBAHHUS BO BpEeMs PEUTHHT-KOHTPOJIA. Bompochl 1 caMOCTOSTEIBHOM
pabOThI TaKKE BKIIOUAIOTCS B TEMBI peepaToB, KOTOPBIE CTYACHTHI 3aIIUIIAIOT HA
CEMUHAPCKUX 3aHATHAX, U B TIEPEUCHBb BOITPOCOB IS SK3aMEHA.

3anucaB JICKINIO WM COCTABUB €€ KOHCIIEKT, HE CIIEYeT OCTABISITh PaboTy
HaJ[ JICKIMOHHBIM MaTepHaJioM JI0 Hadajla TOJATOTOBKH K 23K3aMmeHy. HyxHO
mpojiesiaTh Kak MOXHO paHbllie Ty paboTy, KOTOpas COIMPOBOXKIAET
KOHCTICKTUPOBAHUE MUCbMEHHBIX UCTOYHUKOB M KOTOPYIO HE yJaJIOCh C/IeJaTh BO
BpeMs 3aluCH JICKIIMU: TMPOYECTh CBOM 3aIlMCH, paciIM@poBaB OTCIbHBIC
COKpAIIICHHUS, TPOAHAIN3UPOBATH TEKCT, YCTAHOBUTD JIOTUYECKUE CBI3U MEKITY €TO
DJIEMEHTaMH, B psAC CIIy4acB IOKa3aTh WX TpadUUECKH, BBIACIUTH TJIABHBIC
MBICJIH, OTMETHTHh BOIPOCHI, TPeOYIONME IOMOJHUTEILHONH 00padOTKH, B
YaCTHOCTH, KOHCYJbTallMM TpenojaBarens. [Ipu paboTe Hajg TEKCTOM JICKIIUW
CTYJICHTY HEOO0XOJIUMO OOpaTHTh 0CO0O€ BHHMAHHE Ha IMPOOJIEMHBIC BOIPOCHI,
MOCTaBJICHHBIC MPEINoJIaBaTeIeM MPHU YTEHUH JICKIIUM, a TaK)Ke Ha €ro 3ajJaHusl U
pekoMeHaanuu. Paboras Ham TEKCTOM JICKIIMH, HEOOXOJMMO HUMETh IOJ PYKOMH
CIIPaBOYHBIE W3IaHUS: CJIOBapb-CITPABOYHHK, SHIIUKJIONCIHYCCKUI
DKOHOMHYECKHUH CJIOBaph, B KOTOPBIX MOXXHO HAaWTH OOBSICHEHWE MHOTHUM
BCTPEYAIONIUMCS B TEKCT€ TEPMHHAM, COJICP)KaHWE KOTOPBIX  CTYJEHT
MIPEICTaBIISIET ce0e BeCbMa TYMaHHO, XOTSI OHA €My M 3HAaKOMBI.

B mpomecce opraHmzanum caMOCTOSITEIBLHON PaOOTHI OOJIBIIIOE 3HAUCHUE
UMEIOT KOHCYJIbTAllUM C TPErojlaBaTtesieM, B XOJE€ KOTOPBIX MOXXHO PEIIUTh
MHOTHE MPOOJIEMbI H3y4aeMOro Kypca, YICHUTH CII0KHBIC BOITPOCHI.

VIl. MatepuajbHO-TeXHUYECKOE o0ecneyeHue 1 CIUTITHHbI

HanmeHoBanue OcHameHHoOCTH
N . IIepeyeHb JIMIIEH3HOHHOTO
ClienMaJbHbIX" MOMCIICHUHN CIIeIMaAJdbHBIX
. . NPOrpaMMHOI0 o0ecre4eHusl.
W NMOMeLeHU I LIS NOMeIIeHUI 1
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CAMOCTOSITEJILHOM padoThI

noMemeHum aJis
CaMOCTOATEIbLHOM
padoThl

PexBU3UTHI NOATBEPKIAKOIIETO
AOKYMEHTAa

YueOHast ayTuTOpHs ISt
MPOBEJICHUS 3aHATUI
JICKIIUOHHOTO THIIA, 3aHATHI
CEeMHUHAPCKOT'0 THIIA,
KYpCOBOT'O TIPOCKTHPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
padoT), TPYNIOBBIX U
WH/IUBUYaIbHBIX
KOHCYJIbTAIIHi, TEKYIIETO
KOHTPOJI U IPOMEKYTOUYHON
aTTeCTAIlNH,
yuebnas ayoumopus.: Ne 207
(170002 Tsepckas obu., 2.
Tsepw,
nep. Caooswiil, 0. 35)

YueOHast ayIuTOpHs 1Jis
MPOBEJICHUS 3aHATUI
JICKITUOHHOTO THIIA, 3aHATHI
CEMHHAPCKOTO THIIA,
KypCOBOT'O IIPOCKTHPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
paboT), TpyMIOBLIX U
WHIMBUTYJIbHBIX
KOHCYJIbTAIIHi, TEKYIIETO
KOHTPOJIS U TPOMEKYTOUHOU
aTTecTaluu,
yuebnas ayoumopus: Ne 208
(170002 Teepckas obn., 2.
Tsepw,
nep. Caooswiii, 0. 35)

VYuebOHas aymutopus s
MPOBEJICHUS 3aHATUI
JIEKIIMOHHOTO THIIA, 3aHATUI
CEeMHUHAPCKOTO THIIA,
KypCOBOT'O IPOEKTUPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX
paboT), rPyNIOBBIX U
WHIUBUIYATbHBIX
KOHCYJIbTAIMi, TEKYIIETO
KOHTPOJISL U TPOMEXKYTOUHON
aTTeCTallNH,
yuebnas ayoumopus: Ne 312
(170002 Teepckas obn., 2.
Tsepw,
nep. Caooeswiii, 0. 35)

Komruiekt yueOHoM
MeOenu,
WHTEPaKTHBHAS
cucTeMa co
BCTPOCHHBIM
MIPOEKTOPOM.

Komnnexm yuebnoii
mebenu, CD-
MazHumora,
KOMnvlomep.
(cucmemmvlil 610K +
MOHUMOP),
MHO2ODYHKYUOHANbHDIL
naszep.
Konup/npunmep/cxkatep,
suoeoneep,

menesuzop, DVD nneep.

Komnnexm yuebnoti
Mmebenu,
UHMEPAKMUBHASL
cucmema.

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

Lazarus — GecrimaTHO

OpenOffice — 6ecriaTHo
MHorodyHKITMOHAIBHBIN

penaktop ONLYOFFICE Gecrutatnoe
I1O — 6ecmuiatHo

OC Linux Ubuntu 6ecrmatioe 10 —
OecruraTHO

Google Chrome — becmiaTHO
Kaspersky Endpoint Security 10 mst
Windows — AKT Ha mepeaady npas
ITK545 ot 16.12.2022

Lazarus — GecrmaTHO

OpenOffice — 6ecriaTHo
MHuoro¢yHKIIMOHATBHBIN

penaktop ONLYOFFICE 6ecrutatHoe
I1O — 6ecruatHo

OC Linux Ubuntu 6ecrmataoe 11O —
OecriaTHO

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

Lazarus — OecruiaTHO

OpenOffice — 6ecrutatHO
MHoro@yHKIIMOHATHHBIN

penaktop ONLYOFFICE 6ecrinatnoe
[10 — G6ecriatHO

OC Linux Ubuntu 6ecrataoe 110 —
OecraTHO
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JlaGopaTopusi KOMITBIOTEPHOI
06e30macHOCTH Kadeapsl
KOMITBIOTEPHOH 06€301acHOCTH
Y MaTeMaTH4YECKHX METOJIOB
ynpasieHus: Ne 203a
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooswiii, 0. 35)

Y4eOHast ayTuTOopus st
IIPOBE/ICHUS 3aHATUH
JICKITHOHHOTO THIIA, 3aHITHM
CEMHUHApPCKOIo THUIIA,
KypCOBOT'O IPOCKTHPOBAHUS
(BBIIIOJIHEHUS KYPCOBBIX
paboT), rpyNnoBbIX U
WH/IUBUIYaJIbHBIX
KOHCYJIBTAIIMH, TEKYILETO
KOHTPOJISl U TPOMEKYTOUHOM
aTTeCTallNH,
yuebnas ayoumopus: Ne 213
(170002 Teepckas obn., 2.
Tsepw,
nep. Caooeswiii, 0. 35)

KommnekT yae6HO#
MeOeIt, UCTOUHHK
Oecriepe0oitHOTO
MMUTaHUS 5 IIT.,
KOMMYTaTop,
KOMIIBIOTEP
(cucTeMHBIH OJIOK,
MOHHTOD, KJIaBUATYpa,
MBIIB) 7 MIT., KOIUP-
MpPUHTEP-CKaHep 2 IT.,
ieep combo,
TEJIEeBU30p, IKPaH
HACTEHHbIHN, Y4eOHBIH
1ab0paTOPHBII CTEH
JUTSL U3y9ICHHSI OCHOB
Kpunrorpadum,
UCIIOJTHEHUE OJI0UHOe
BCRYPTO, yuebno-
1ab0paTOPHBII CTEH
JUTSL U3YICHHUS
OJIOYHOTO
kogupoBanusi 311-bK.

KomrutekT yaeOHoi
MeOenu, KOMITbIOTED
(cuctemHbI OJIOK,
MOHHTOD, KJIaBUATYpa,
MblIlb) 10 mwrT.,
KOMMYTaTop,
MYJIbTUMEIUNHBIN
KOMIUIEKT Y4eOHOTO
KJ1acca, YKpaH
HAaCTEHHBIN.

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

Lazarus — 6ecrutatHo

OpenOffice — 6ecrmaTao
MHoOropyHKIIMOHATHHBIN

penaktop ONLYOFFICE 6ecrutatHoe
I1O — GecrutatHO

OC Linux Ubuntu 6ecratrnoe ITO —
OecriaTHO

Adobe Acrobat Reader DC - Russian
— OecruiaTHO

Cadence SPB/OrCAD 16.6 —
l'ocynapcTBeHHBIN KOHTPAKT HA
MOCTaBKY JIMIICH3UOHHBIX
IpPOrpaMMHBIX IPOAYKTOB 103 -
I'K/09 ot 15.06.2009

Git version 2.5.2.2 — 6ecriatHo
Google Chrome — 6ecrutatHo
Kaspersky Endpoint Security 10 s
Windows — AkT Ha niepezady mpas
ITK545 ot 16.12.2022

Lazarus 1.4.0 — GecrutatHo

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

MATLAB R2012b — Akt
npenoctasienus mpas Ne Us000311
ot 25.09.2012;
MHoro@yHKIIMOHATBHBIN

penakrop ONLYOFFICE GecninatHoe
[10 — G6ecriatHO

OC Linux Ubuntu 6ecrataoe 110 —
OecraTHO

Microsoft Web Deploy 3.5 —
OecraTHO

MiKTeX 2.9 — 6ecruaTHO

MSXML 4.0 SP2 Parser and SDK —
OecraTHO
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MySQL Workbench 6.3 CE —
OecriaTHO

NetBeans IDE 8.0.2 — 6ecruiatHo
Notepad++ — GecruiaTHO

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

PostgreSQL 9.6 — 6ecrutatHo
Python 3.4.3 — 6ecrutatHO

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

WCF RIA Services V1.0 SP2 —
OecriiaTHO

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

VIIl. CBenenust 00 00HOBJIeHNH padoyeii MPOrpaMMbl JUCITUILTUHBI

Ne OO0HOBJICHHBIHT Onucanne BHeceHHbIX | /laTa u Ne mpoTokosa
ILIN. | pa3ges padouei U3MEHEeHUM 3acenaHus Kagenpsi /
MPOrpaMmbl METOANYECKOro
AUCUMILTHHBI coBeTa akyJbTeTa,
yTBepPAUBILIET 0
U3MeHEeHMs
1. | V. YuebHo- 1) Pexomennyemas Pemenue nayuno-
METOANYECKOE U auTepaTypa — METOJIMYECKOTO COBETA
UH(POPMAITMOHHOE | aKTyaJu3alusl CIHCKa MaTeMaTU4YECKOTO
oOecrieueHue (dakynbTeTa (MPOTOKOJI
JIUCLIUIUINHEI Nel ot 20.09.2022 1.)
2. | V. YuebHo- 1) Pexomennyemas Pemenune nayuno-
METOINYECKOE U JauTeparypa — METOIMYECKOTO COBETa
MH(POPMALIMOHHOE | aKTyaJu3alusl CIIHCKa MaTEeMaTU4YeCKOro
oOecrieueHue (dakynbTeTa (MPOTOKOJI
JIUCLIUIUINHEI Nol o1 19.09.2023 1.)
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