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I. AuHoTanus

1. leapb u 321244 JUCHUNTIHMHBI

[lensaMu OCBOCHMSI AMCIUIUIMHBI «MaTreMaTUYeCKUil aHalIu3» SBISIOTCS
U3YYCHUE OCHOBHBIX TOHSATHH YKAa3aHHOW JUCHUTUIMHBI HEOOXOIWMBIX IS
ocBoenust OOII u nocnenyronieit npodheccuoHaNbHOM NEATeTLHOCTH.

3anauu:
dbopMupoBaHUE 3HAHMK O MaTeMaTHKe, KaKk 0coO0OM crmoco0e IMMO3HaHWS MHUpa U
00pase MBIIUICHUS, OOIIHOCTH €€ MOHATHI U IIPEJACTaBICHUH;
BBIPa0OTKa YMEHWW W HaBBIKOB PEIICHUS MaTeMaTHYEeCKH (HOpMaTM30BAHHBIX
3a/1ad4,
(dbopMHpOBaHNE TEOPETHUCCKUX 3HAHUI 110 MaTEMaTHYECKOMY aHaIHU3y (OCHOBHBIE
MOHATHS, OMPENSICHUS, TEOpeMbl W (DAKThI) HEOOXOOUMBIX [JISI HW3YUYEHUS
MOCJICAYIOIIMX MAaTeMaTUYECKUX U CICHHAIBHBIX AUCIUINIMH, a TaK)Ke PEIICHUs

O9KOHOMHYCCKHUX W IIPUKIIAJHBIX 3a/1a4;

2. MecTO IMCHMILIUHBI B CTPYKTYpe 00pa3oBaTe/ibHOH IPOrpaMMbl

JlucuuniuHa OTHOCUTCS K 00si3aTelnbHON yacTH Oyoka 1 ydyeGHOro miiaHa —
K JUCHMIUIMHAM, (OPMHUPYIOLUIMM YHUBEpCaJlbHblE U 00LIEnpodecCuOHaIbHbIE
KOMITETEHLIUH.

MaremaTnyeckuil ~ aHaJIM3  MMEET  JIOTUYECKHME W COAEPIKATEIbHO-
METO/IUYECKHE B3aMMOCBSI3H co BCEMU MaTeMaTUYECKUMHU u
€CTECTBCHHOHAYYHBIMU JUCUUIUIMHAMM W HEOOXOAMM MJii M3YyYeHHUs OITHUX
JUCLUIUIVH.

JIist ocBOGHMSI AUCIUIUIMHBI HEOOXOJUMBI YCTOMYMBOE 3HAHHME IIKOJBHOIO
Kypca MaTeMaTUKM M HaJlWyue YCTOWYMBBIX HAaBBIKOB pabOThl C 0OBEKTaMHU
JJIEMEHTapPHON MAaTEMAaTUKH.

Jucuunnunaa uzydaercs Ha 1, 2 kypcax.



3. O0bém aqucuumannbl: 21 3auétHas equHUIA, 756 akaJeMUYSCKUX Jyaca, B TOM

yucie:

KOHTAKTHAsl ayAUTOPHasi padora: jJekuuu 263 4acoB, MPAKTHUYECKUE 3aHITHUS

140 4gaca;

camMocTosiTe/IbHast padora: 353 yacoB, B TOM 4uCJIe KOHTPOJIb 126 yacos.

4. Ilnanupyemblie pe3yJbTaThl 00y4eHHMs MO JAUCHUIIMHE, COOTHECEHHbIE C

INIAHUPYEMBIMHU PE3YyJIbTaTaMHU OCBOCHHUS Oﬁpa?.OBaTeJIbHOﬁ nporpamMmmbl

[Tnanupyemblie pe3ybTaThl OCBOCHUS
00pa3oBaTesIbHOI MpOrpamMmbl
(dbopMUpyeMble KOMIICTECHIINH )

[Inanupyemblie pe3ynbTaTbl 00y4eHus 110
JUCLUIUINHE

OIIK-1Cnocoben MPUMEHSITh
(hyHIaMeHTaTbHbBIE 3HAHUA,
TOJTyYEHHBIC B obmactu
MaTeMaTHYECKUX u (umn)

C€CTCCTBCHHBIX HAYK, W HCIIOJb30BaTh
X B HpO(l)eCCHOHaHLHOﬁ JACATCIIbHOCTH

OIIK-1.1 OcymecTBisieT 0TOOp TEOPETHYECKOTO U
NPaKTUYECKOTO MaTepuaa

OIIK-1.2 Pemmaer TumMOBBIE 3aJauyd B paMKax

poeCCHOHATBHON JeATETLHOCTH

OIIK-1.3 Hcnonp3yeTr  pa3inyHble METOAbI U
NpUeMbl  pemeHuss 3a7a4  MpodecCHOHATBHOM
JeSITeITbHOCTH

5. ®opma npoMeKYTOYHOM ATTECTALMM U CEMECTP MPOXO0KIACHUS

sk3aMeHbl (1 — 4 cemecTpsl).

6. SI3bIK NpenoxaBaHusMA: PyCCKUM.




I1. Copep:xxanue NMCHUIIMHBI, CTPYKTYPHMPOBAaHHOE MO TeMaM (pa3aeiaam) ¢
YKa3aHHEM OTBEJCHHOI0 HA HMX KOJUYECTBA aKaJeMHYeCKUX YacOB M BHU/I0B

y4eOHBIX 3aHATHI

Camocros-
TeJbHasA
KonrtakTHas padora, B
padora TOM YHCJIe
Y4eOHas nporpaMMa — HAUMEHOBaHHE Bcero KOHTPOJb
pa3aesioB u TeM (uac.) (uac.)
Hpaxk-
Jexkuuun TaHec-
Kue
3AHATUA
_ Panenl 56 20 12 24
JlelicTBUTEJIbHbIE YHCJIA
Harypanbnbie yucna. [Ipuauun
MaTeMaTU4eCKON MHTYKIIUH. 20 Q 4 2
Hepasencrtso bepnymuu. bunom
HeroToHa.
['paHu 4KCIIOBBIX MHOKECTB. T€OpEMBI O
CyILlIeCTBOBaHUM TpaHeil. CBoWCTBa 20 8 4 8
rpanei. [Ipu3Haku rpaHen.
[Ipunuun KanTtopa. Pacmmpennas 16 4 4 ]
YHUCJIOBas MpsMasl.
Pasnen 2 38 | 18 6 14
DOyHKIUH
[Tonsitue pynkuuu. OOIME CBOIMCTBA
dbynkuuii. O6pa3 u mpoodpa3 MHOKECTBA
npu oTobpaxenuu. Kinaccudukarms
byHKIINY (MHBEKTUBHBIEC, 12 6 ) 4
CIOPBEKTHUBHBIC, OMCKTUBHBIE
otoOpaxkeHus ). KoMmmnosuuus GpyHKInu.
OO6patHas pyHkuus. Y cioBus
CYIIIECTBOBAHMS 0OPaTHOM.
Uucnossie pyHkuu. OrpaHuvyeHHBIE,
MOHOTOHHBIE, IEPUOINYECKHUE, YETHBIE U
HeuyeTHbIe GyHKIMU. HesaBHOe 3a1anne 16 6 2 8
¢bynkuuu. [lapamerpudeckoe 3a1anue
byHKIMH.
OnemenTtapHbie QyHkiuu. CBoCTBa 10 6 5 5
0a3MCHBIX JIEMEHTAPHBIX (QYHKITUH.




Kiraccudukanus smeMeHTapHBIX
(byHKIHIA.

Paznen 3
IIpenes 4nca0BOI MOCJIET0BATEIbHOCTH

60

24

10

26

[Ipenen yncinoBor MOCIEIOBATEIHBHOCTH.
OcHoBHbIe cBoiicTBa: CXOAUMOCTh U
apupMeTHIECKHUE OTIEPATTHH.
[IpenenpHbIM IEPEXO] B HEPABEHCTBAX.
beckoHeUYHbIC MPEaETIbl.

36

16

14

CX0IMMOCTh MOHOTOHHOM OTPAaHUYEHHOU
nocaenoBarenbHocT. Yucno “e”. Cyie-
CTBOBAHME MOHOTOHHOW MOJAMOCIIE0-
BaTeNbHOCTH. [IpuHIMDI BonbLaHo
Beniepmpacca. Kpurepui Komu.

24

12

Paznen 4
HenpepbIBHOCTH YMCJI0BOI PYHKIIUH.

80

32

16

32

[Ipenenbubie TOukn MHOKecTBa. [loHsTHE
npenena GpyHKIUU B Touke. JIokaibHast
OTPaHUYECHHOCTh (DYHKITNH, UMEIOIEH
Tpejiest B TOYKe. beckoHeuHo majibie
¢ynkunu. O cumBonuka. [lpenen u
apu(pMeTHUYECKHUE OTepaLIiH.
[IpenenwHbIN IEpexo/1 B HEPABEHCTBAX.
beckoHeuHble Tipeienbl U peesbl Ha
OECKOHEYHOCTH.

16

1-i1 u 2-i1 3amMevaTeNbHbIC TPEACIIBI.
Jlpyrue 3TagoHHBIC TIPEICIIbI.

12

[TonsiTre HEeNMpephIBHOCTU QYHKIMH B
Touke. HenpepbIBHOCTH 1
apupMETHIECKUE OTICPATTHH.
HenpepbIBHOCT KOMITO3HIIMH.
OOHOCTOPOHHSISI HENPEPBIBHOCTb.
Knaccudukanus Touek pa3pbisa.
HenpepbIBHOCTD 311€MEHTapHBIX
¢bynkuuid. HerpepblBHOCTH QyHKIINH,
3aaHHON nmapamerpuuecku. [lonsTue
KPHBOMU.

16

HernpepbIBHOCTh U OTPAaHUYECHHOCTb.
Teopema BeiepmTpacca.

14

10

Teopema 0 MPOMEKYTOUHBIX 3HAYCHMSIX

22

10




HenpepbIBHOM GyHKIMK. HerpepsIBHOCTH
Y MOHOTOHHOCTb. HenpepbIBHOCTH
o0paTHOH (DYHKITHH.

Pazgen 5
JAunddepeHunaibHoe HCHUCTICHHE
(GyHKUMI OAHOM NIEPEeMEHHOM

82

30

30

22

[Tonsitue nuddepenumpyemMoctu
(YHKIMM B TOUKE. DKBUBAJICHTHbBIE
onpexnenenus. [IpousBoanas.
Huddepenunan. ['eoMmerprueckuii CMbICT
pou3BOHOM. HenpepriBHOCTH
muddepeHurpyemMoit pyHKIUU.
OnnoctopoHHsist TUPPEepeHITUPYEMOCTb.
Huddepenunpyemocts QpyHKIIIH,
3aJlaHHOM MapaMeTpruuecku. [ magkue
kpusbie. [{uddepennupyeMoctsb
AJIEMEHTAPHBIX (PYHKIHH.

16

HuddepeHnnpyemMocTb KOMITO3HUIIIH.
HuddepennmpyemMocts u
apupMeTHIECKUEe OTIEPAIIHH.
Huddepennupyemocts 00paTHOM
byHKIUH.

12

DKCTpeMyM OAHOMEPHON (PyHKLHUH.
Heo6xonumeie ycnoBusi. Teopema
®epma. Teopema Ponmsa. Teopems 0
KOHEYHBIX NPUPAIICHUSX. Y CIOBUA
MOHOTOHHOCTH OJJHOMEPHOU (DYHKIIHMH.
JlocTaTouHbIE YCIOBUS SKCTPEMYMA B
TEPMHUHAX MTEPBOU IIPOU3BOJIHOM.

14

PackpriTHe HEONpeAEIEHHOCTEM.
[IpaBuna Jlonurans

10

Bricmme npon3BoaHbIe U

¢ depenunansl. Popmyna Teitnopa ¢
OCTaTOYHBIM 4uJieHOM B popme Jlarpanxa
u Komu. JlokansHast popmyna Telnopa.
[Ipencrasnenue dhopmyon Teinopa
0a3MCHBIX JeMEHTapHbIX (PYHKIUH.

14

Beimyxiieie pyHkmn. HenmpepsBHOCTH
BBIMTYKJI0W pyHKIIMHA. OTHOCTOPOHHSIS
muddepenniupyemMoctsb. Boimykiibie
muddepennupyembie QyHKIUU. Y CIOBUS
BBINYKJIOCTH B TSPMHHAX IPOW3BOJIHBIX.

10

—6—




AcumnToTsl. [IpuMeHeHre npon3BoaHOM
K IIOCTPOCHHUIO rpaduKOB (PYHKIIHA.

Pasznea 6
NuTerpupoBanue oJHOMEPHBIX
byHKUUH

138

35

22

81

Paz6uenus orpeska. Bepxuue u Hu>xxHUE
UMHTETrpajbHble CyMMBI (CyMMBbI J[apOy).
Bepxnuii u HuxHMuM nHaTerpai. [lonstue
uHrerpaina Pumana. Kpurepuii
UHTETPUPYEMOCTH B TEPMUHAX CYyMM
HapOy. Knaccsl uHTErprpyemMbIx

(G YHKIIHI.

14

OcHoBHBIE CBOMCTBa nHTErpana Pumana:
JIMHEWMHOCTh, MOHOTOHHOCTb,
aIAUTUBHOCTh. OLIEHKAa MOyt
VHTETpajia.

12

[TonsiTue mepBoOOpa3HON.
CymiecTBOBaHUE TIEPBOOOPA3HOI.
®dopmyna Herorona-JIeiiOnuma

12

Heonpenenennsplil uaterpan. OCHOBHbIE

cBOKcCTBa. MIHTErpUpOBaHue 1o 4acTsIM u
3aMeHa MEPEMEHHON B HEOIIPEAEIECHHOM

MHTErpaje.

18

12

TexHuKa HEONPEAEIEHHOTO
MHTErpupoBanus. UarerpupoBanue
palMOHANIbHBIX (YYHKITUH.
HNuTerpupoBanue uppanioOHaIbHBIX U
TPAHCIECHACHTHBIX (DYHKITHH.

34

14

16

Teopembl 0 cpeTHEM 3HAYEHUU IS
uHTerpaisa Pumana

10

HecoOcTBeHHBIE HHTETPAJIBI IO
OECKOHEYHOMY IIPOMEKYTKY U OT
HeorpaHndeHHON QyHKIUU. OCHOBHBIC
cBoiicTBa. Beruncienue. AGconoTHas
cXoAUMOCTh. [Ipu3HaKu CXO0IUMOCTH
HecoOCTBeHHBIX MHTErpaioB. [IpusHaku
cpaBHeHus. [Ipusnaku Abens u dupuxie.
HNuTerpansl ¢ HECKOJIBKUMU
O0COOEHHOCTSIMHU.

18

10

I'eomerpudeckue u puzndecKue
npuioKeHus unarerpaia. [momans
KPUBOJIMHEWHOW TPANECIIMHU.

20

13




CupsimisieMble KpuBble. J[TMHa KpUBOIA.

Pasznen 7
YucsoBbie psiabl

66

18

40

[Tonsarue uncnoBoro psaa. OOmumiA
yjeH. YacTHble cyMMBbl. CXOJIUMOCTh
quciaoBoro psaaa. Heooxoaumoe ycinoBue
CXOAUMOCTH. ['apMOHUYECKUH PSI.
Ocrarok psna. Kpurepuit Komu.
AOCOII0THAS CXOJINMOCTb.

20

14

Psap1 ¢ monoxxuTenbHbIMU
yneHamu. [Ipru3Haky CXOOUMOCTH:
MPU3HAKU CPABHEHMUS, TIPU3HAK
Janam6epa, npusnak Komu. [1puzHaku
Kymmepa, PaaGe, beptpana, ["aycca.
HMHTerpanbHbli IPU3HAK.

14

Psiipl ¢ TpOM3BOJILHBIMH YJICHAMH.
[Tpusnaku cxogumoctu JlelOHua,
Abens u lupuxie.

20

14

3HaKoUYepeaYOIIUECs PSJIbL.
[Ipu3nak JleiiOHMIIa CXOIMMOCTH
3HAKOYEPEAYIOIIErocs psiaa.

12

Pa3znen 8
DOYyHKIUOHAJIbHbIE M CTeNIEHHbIE PA/IbI.
Psaabl @ypbe

53

19

25

O yHKIMOHAIbHBIE
1I0CJIeN0BAaTENBHOCTH. [loTOUEUHAsA 1
paBHOMEpHAs CXO0AUMOCTh. Kpurepuit
Komm. HenpepbIBHOCT NpenenbHON
dbyukiuu. [IpeaenbHbI nepexos moa
3HAKOM uHTerpana. CXoauMOCTh
NIOCJIEIOBATENBHOCTH IPOU3BOHBIX.

QO YHKIMOHAIBHBIE PAJIBIL.
[Toroueunas u paBHOMEpHasI
cxoauMocTtb. Kpurepuit Kowm. [Ipusnak
Beliepuirpacca paBHOMEpHOU
CXOIUMOCTHU. HenpepsIBHOCTE CyMMBI
psana. MHTErpupOBaHue u
g epennrpoBanne (yHKINOHATBHBIX
PSAIOB.

10




Crenennsle psiabl. Teopema Koiu
- Anamapa. Paaunyc, uarepBan u o01acTb
CX0aUMOCTH. PaBHOMEpPHAsI CXOAMMOCTD
CTENeHHBIX ps0B. Teopema AGes.
WNurerpupoBanue u quddepeHurnpoBaHue
CTENEHHBIX PSIOB.

10

Psan Tennopa. YcnoBust CXOOUMOCTH.
PaznoxxeHue B creneHHOM psiji 0a3UCHBIX
3JIEMEHTAPHBIX (DYHKIIHH.

Psinpr Oypee.

18

10

Pa3znea 10
JAu¢ppepeHunanbHOe HCUUCTCHHE
(GyHKIUII MHOTHX 1eliCTBUTEIbHBIX
nepeMeHHbIX

51

12

12

27

n v
IIpoctpanctso X' . Kanonmueckuii
0asuc. Cxangaproe npoussenenue. Hopma

B R". IlokoopJMHATHAs CXOAUMOCTb
n

MOCJIEAOBATEILHOCTH DJIEMEHTOB R |

KommakTusie MHOXecTBa B R .

Jluneiinsle oneparopsl B R .
OOpatumple THHEHHBIC OTIEPATOPHI.
YcnoBus o0paTUMOCTH

OYHKIIMU MHOTUX NTEPEMEHHBIX.
[Ipumepsl. I'paduk. JInaun ypoBHs.
Ipencrasnenne Gyuxuun / ° R ® R
KOOPJAUHATHBIMU (DYHKIUSIMHU.

[Ipenen u HeMpepbIBHOCTH (YYHKIIMIA
MHOTHX nepemMeHHbIX. [loBTOpHBIE
npeaensl. [Ipeaensl no HanpaBIeHUIO.
HemnpepbIBHOCTD 110 PUKCHUPOBAHHOMN
niepeMeHHou. Teopema Beliepirpacca.

18

10

[Tonsitue nuddepennupyemoint GyHKIMHA

[ R"®R" I'paguent. uddepenimann.
HemnpepsiBHOCTh MU pepenHnupyemoit
¢yskuy. YacTHble MPOU3BOIHBIE.
Crpykrypa rpajiueHra.
HuddepenurpyeMocTb PyHKINU B
CJIy4ae HEeMPEPHIBHOCTH YaCTHBIX
npou3BoAHbIX. Juddepenunpyemoctsb
CI0XKHON (DYHKITHH.

13




HuddepennmpyemocTts u
apupMeTHIECKUE OTIEPAIIHH.
['eoMeTpruecknil CMBICIT TPAJUECHTA.
KacarenpHas IIIOCKOCTh M1 HOPMAJIb.
[Ipou3BoHAs MO HANIPABJICHUIO

[TpousBoansie u qudepeHunans

BBICIIMX MOPSAKOB. Teopema 0 paBEeHCTBE

CMEIIIaHHBIX YaCTHBIX MTPOU3BOIHBIX.
@opMyJIbI 1JI BBIYUCIICHUS

g depeHnranoB BICIIUX TOPSIKOB.
®opmyna Tenopa. JIokanbHbIN
KCTpeMyM (QYHKIIUA MHOTHX
nepemMeHHbIX. HeoOxonumelie u
JIOCTaTOYHBIE YCIIOBUS SKCTPEMYMa.
VYcnoBHbIl 3kcTpeMyM. [IpaBuiio
MHOXKMTeJIeH JlarpaHixa.

20

12

Paznen 11
KparHblie nHTErpaibl

80

34

40

Buenrnsis v BHyTpeHHSIS Mepa
MHOECTBA Ha TNIOCKOCTH. M3mepumbie
no JKopnany MHO)kecTBa. Mepa
’Kopnana. Kpurepuu nusmMepumocTH.
MOHOTOHHOCTB U KOHEUHAs!
aJAUTUBHOCTHh MEPbl. MHOXKECTBA MEPBI
Hyb. Mepa JKopnana B mpocTpaHcTBax

R* u R,

42

20

20

JIBoriHbIe MHTETpabl. JIMHEHHOCTD,
MOHOTOHHOCTb M KOHEYHAas

A JUTUBHOCTbH JIBOMHOI'O MHTErpaa.
Brruncnenne 1BOMHBIX UHTETPAJIOB
CBEJICHHEM K MMOBTOPHBIM. 3aMEHa
MIEPEMEHHBIX B JIBOMHOM MHTErpaJe.
[Tepexo kK MOASIPHBIM KOOPAUHATAM.
TpoliHble HHTETPAJIBl U UHTETPAJIBI
BBICIIIEH KpaTHOCTH. [Ipuiioxkenus
KPAaTHBIX MHTETPAJIOB.

38

14

20

Pa3zgen 12
KpuBoJiIMHEeHHbIC MHTETPAJIbI

58

21

28

EcrectBenHas napameTpusanus KpUBO.

27

12

11
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OpueHTanus KpuBoi.

[TonsiTHe KPUBOJIMHENHOTO UHTETpaa 1-
ro pojia. BeruucneHnue cBeieHUEM K
ONPENEIICHHOMY UHTETpay.
KpuBonuHeiiHbIe HHTErpAIbI 2-TO pOJa.
CBs13b C KpUBOJIMHEWMHBIM UHTETPATIOM
1-ro pona u onpenesieHHbIM HHTETPAJIOM.

®opmyita ['puna. HezaBucumocts
KPUBOJIMHEMHOTO HHTErpaia OT MyTH

UHTETPUPOBAHUS. 25 9 5 11
[IpunoxeHus: KpUBOJIMHENHBIX
MHTETPAJIOB.

Hroro: 756 263 140 353

IT1. O6pa3oBaTe/ibHbIEC TEXHOJIOTHHI

[IpenonaBanue yueOHOM AUCIUILIUHBI CTPOUTCSI HA COUETAHUU ayAUTOPHBIX
3aHATUI U pa3InYHBIX (POPM CaMOCTOATEIBHON pabOTHI CTYIEHTOB.

Taxke Ha 3aHATUSIX TPAKTUKYETCS CAMOCTOSITENbHAs padoTa CTYJEHTOB,
BBITIOJTHEHUE 33JIaHUI B MaJbIX TPYIINax, MUCbMEHHBIE paOOThl, MOJEIUPOBAHUE
JUCKYCCUOHHBIX CUTyallMd, paboTa ¢ pa3laTOYHbIM MaTepHalOM, MPUBIIECKAIOTCS
pecypebl cetu INTERNET. Kype npenycMmaTpuBaeT BBITIOJHEHUE KOHTPOJIBHBIX U
CaMOCTOSATENbHBIX PabOT, MUCHbMEHHBIX JIOMAITHUX 3aJaHuil. B kadecTBe Qopm
KOHTPOJISI ~ UCIOJB3YIOTCA  pa3iiM4Hble  BAapUAHTHl  B3aUMOIIPOBEPKU U
B3aUMOKOHTPOJISI.

NuTepakTuBHOE B3aMMOJIEMCTBUE CTYJECHTOB C OJHOM CTOPOHBI U
npenojaBatesis ¢ APyrou, a Takke CTYJIGHTOB MEXy cOOOW U ¢ IpernoaaBaTeaeM
BO BpeMsI IPAKTUYECKUX 3aHATHI.

OopazoseamenvHble mexHOI02UU

1. JIuCKyCCHOHHBIE TEXHOJIOTUH

2. Uadpopmanmonnsie (uQpoBbIe)

3. TexHonoruu pa3BUTHUSI KPUTUUECKOTO MBIIIUICHUS

Coepemennvie memoowvl 00yuenusn

1. AkTuBHOE ciyliaHue

2. Jlexuust (TpaAUIIMOHHAS )

IV. OneHouynble MaTepuaJbl AJs NPOBEeJeHUNA TeKyllell M MPOMEXKYTOYHOM
aTTrecTalun
1. Ouenounvie mamepuanvl 011 NPoOBeOeHUs MEKyueil ammecmayuu

Tembl pedepatoB

—11 -




= 0 0 NNk W=

1.

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.

CBoiicTBa BEpXHHUX U HKHUX IpaHEl MHOYKECTB.
Tononornyeckre CBOMCTBA MHOKECTB HA YHUCIOBOM MPSIMOU.
OO0pa3sl 1 TPOOOPA3BI MHOKECTB MPU OTOOPAKEHUSIX.
MeTonbl OTBICKaHMS OOPaTHBIX (PYHKIUM.

UYeTHble 1 HEYETHBIE (QYHKIIUH.

[lepuonuueckue QyHKIUU.

OyHKINH, 38JaHHbIE TAPAMETPUYECKHU.

OyHKIINH, 33JaHHBIE HEABHO.

OrpaHuueHHbIe PYHKITUH.

. Beruucnenue IIpcacioB MOCJIEJOBATEILHOCTEN C ITOMOIIBIO TCOPEMBI O

Ipeene NpOMeKYyTOYHOM MOCIIEI0BATEIIBHOCTH.

Brruncnenue npeaenos ociae10BaTeIbHOCTEN ¢ TOMOLIBI0 TeopeM Teruua u
[IITome1a.

CnenuanbHbIE TPUEMBI BBIYUCIIEHUS IPEIEIOB MOCIEN0BATEIBHOCTEN.
KonTtpripumepsl, CBSI3aHHbBIE C IOHATHEM IIPEAEIIA MOCIEI0BATEIbHOCTH.
BepxHuli 1 HUKHHAN DpeAes NOCIeA0BATEIbHOCTH.

Brruncnenune cymm psiosB.

IlepecTanOBKa U rPyNIUPOBKA YIEHOB PAAA.

YMHOKEHHUE PsIIOB.

[IpenenbHbIE TOUKH MHOYKECTBA.

CrienranbHbIE TPUEMbI BHIYUCIICHUS IPEJETOB (PYHKITUH.

O CUMBOJHKA.

Hcnons3oBanre O CHMBOJHKHM IIPH BHIYHCIICHHH TPEICIOB (QYHKIIUIA.
KouTtpnpumepsl, cBsi3aHHBIE ¢ TOHATHEM Tpeienia GyHKIIUU.

Bepxuuit u HIOKHUM nipenen QyHKIUY.

[Ipenenbr MOHOTOHHBIX (DYHKITHA.

DTajnoHHbIE IPENIEIIBI.

KoHTpnpumepsl, CB3aHHbIE ¢ TOHATHEM Tpeiena GyHKUINH.

Teopema BeiiepmTpacca 06 OrpaHU4€HHOCTH HENPEPHIBHON (QYyHKIUU.
TeopeMbl 00 oOpalieHN HENPEePHIBHOM PYHKIIMU B HYJIb U O IPOMEKYTOUHBIX
3HAUCHHUAX HEMpepbIBHON QyHKIMU. PerieHue ypaBHEHH.
HenpepsiBHOCTH 00paTHOM QYyHKIUY.

KoHTpnpumepsl, CBSI3aHHBIC ¢ TOHSITHEM HEMPEPHIBHOCTH (PYHKITUH.
['unepOonmueckne QPyHKITUN.

OcCHOBHBIE 37IEMEHTapHbIE (PYHKIIMH, KaK TOMOMOP(PU3MBI TpyII.
JlokazaTenbcTBO quddepeHpyeMocTu (GyHKIUN 10 ONpeIeTICHHUIO.
I'eomeTpruecKuil CMBICII IPOU3BOIHOM.

[Ipumenenue nuddepeniinana K IpuOINKEHHBIM BEIUUCICHUSIM.
KouTtpnpumepsl, cBsizaHHbIE ¢ TOHATHEM AUPHEepeHITUPYEMOCTH HYHKIIUU.
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37.
38.
39.
40.
41.
42.

43.
44.
45.
46.
47.

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

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

OcHoBHBIE Teopembl TuDPepeHIINATEHOTO UCYUCIICHHUS.

OKcTpeMyM (DYHKITHH.

[IpakTHueckue 3a1a4i Ha OTHICKAHNE YKCTPEMATbHBIX 3HAUCHUN (DYHKIUH.
DKCTpEeMyMbI B TEOMETPUUYECKUX 3aadax.

Hcropuyeckue 3a1aun Ha SKCTPEMYM.

JIoka3aTenbCTBO HEPABEHCTB € UCIOJIb30BAHUEM CBOMCTB MOHOTOHHOCTH U
AKCTPEMAIbHBIX 3HAUYCHUN (DYHKIIUH.

®opmyna Telinopa u mpuUOINKEHHBIE BBIYUCICHUS.

[Ipumenenue hopmynsl Teiiopa K OTHICKAHUIO MPEETOB (PYHKITUH.
Brimrykibie 1 BOTHYThIE yHKITUH.

OKCTPEMYMBI BBITYKJIBIX U BOTHYTHIX (PYHKIIHMA.

JIoKa3aTenbCTBO HEPABEHCTB € UCIIOJIb30BAHNEM MOHITUH BBITYKIOCTU U
BOTHYTOCTH ()yHKIIHHA.

OTbICKaHUE ACUMIITOT.

Henunelinble acCUMIOTOTHI.

HuddepennmpoBanue GyHKINN, 3aJaHHBIX TAPAMETPHUIECKHU.
HuddepennmpoBanue HESBHO 3a/JaHHBIX (DYHKITHH.

[IepBooOpa3HbIe pa3pbIBHBIX (PYHKIUH.

CrennanbHble TPUEMbl BEIYUCIICHUS HEOIPEAEIEHHBIX HHTETPAJIOB.
KoHnTp npumeps! B Teopun unTerpana Pumana.

CnenuanbHbIEe TPUEMBI BEIYUCIIEHUS ONIPEAECICHHBIX HHTETPAJIOB.
Brruncnenne nnrerpana PumanaCTHIbThECA.

Teopemsl 0 cpeaHEM 3HAYEHUU ISl UHTErpaJIa.

OTbICKaHUE TUIOIIAJIeH IIOCKUX (PUTYP U U TUJIOIIA/IeH MOBEPXHOCTEH
BpAILEHUSI C MOMOILBIO UHTErpaa.

OTtpickanue 00bEMOB € TOMOIIBIO HHTETpaa.

Pemenue ¢puznueckux 3a7ad ¢ MOMOIIBIO HHTETpaa.

Brruncnenne HeKOTOPbIX HECOOCTBEHHBIX HHTETPAJIOB.

[Tpu3Haky CXOAMMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.

AGCOmIOTHAs CXOAMMOCTh HECOOCTBEHHBIX HHTEIPAJIOB.

ToHKuME MpHU3HAKH CXOJAUMOCTHU MOJIOKHUTEIBHBIX YACIOBBIX PSAOB.
AOCoIII0OTHas! CXOJUMOCTh YUCIOBBIX PSAAOB.

HexoTopble mpueMbl OTBICKAHUSI CYMM YHCIIOBBIX PSIOB.

WNHTerpanbHbIi NPU3HAK CXOAMMOCTH YHCIIOBBIX PSAOB.

OTpickanue 00JaCTH CXOAUMOCTH (PYHKITMOHAIBHBIX PSIOB.
PaBHOMEpHas cXO0IUMOCTh (DYHKIIMOHATIBHBIX TTOCIIEIOBATEIFHOCTEH U PSAIOB.
HuddepenurpoBanne GyHKINOHATBHBIX PSIOB.

NurterpupoBanue GyHKIMOHAIBHBIX PSIOB.

Kontpnpumepsl B Teopun QyHKIIMOHATBHBIX PSI/IOB.
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73.
74.
75.
76.
77.

78.
79.

80.

81.

82.

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

O065acTh CXOAUMOCTH CTENIEHHOTO PsAA.

Paznoxenue GhyHKINI B CTETICHHBIE PSIIBI.

[TpuOnmxeHHbIe BHIYUCICHUS C TOMOIIBI0 (DYHKIIMOHAIBHBIX PSIIOB.
DKCIOHEHTA U Jorapupm, Kak cymMma psja.

Tpuronomerpruyeckue u runepOoNUecKrue GyHKINUU, KaK CYyMMBbI
(GyHKUHMPHAIBHBIX PSAAOB.

Tonosornueckre cBOMCTBa MHOKECTB B MHOTOMEPHOM ITPOCTPAHCTBE.
[Ipenen ¢dyukuun mHOTUX IepeMeHHbIX. [ToBTOpHBIE Tpeaensl. [Ipenen nmo
HanpasieHuto. [Ipenen no kpusoil. KOHTpripumepsl, CBSI3aHHBIE C TOHITUEM
npenena QyHKIHH.

HenpepbIBHOCTD (DyHKIIMIT MHOTHX NepeMeHHbIX. HenpephIBHOCTH 1O
(uKcupoBaHHON nIepeMeHHOoM. HenpepbhIBHOCTD 10 MOMPOCTPAHCTRY .
KonTtpripumepsl, CBSI3aHHBIE C IOHATUEM HENIPEPBIBHOCTH.

['eomerpuyeckas narepnperanus 1udpepeHupyeMoCcTH 11 MHOTOMEPHOU
¢bynkuun. KacarenbHast miockocTs 1 HOpMalb.

YacTHble POU3BOIHBIE U AUPPEpEeHLINATbI BBICIIUX MTOPSIKOB MHOTOMEPHBIX
¢bynkuwmii. KoHTpripumepsl, CBs3aHHBIC ¢ TOHATHEM AU (HEPEHITUPYEMOCTH.
DKCTpeMyM MHOIOMEpPHOHN (PyHKLHUH.

VY CIIOBHBIN DKCTPEMYM.

Mepa Kopnana.

MHuoxectBa JIeGeroBoit Mephl HYJIb.

HexkoTopble mpueMbl BEIYUCIEHUS JBOWHBIX U TPOWHBIX UHTETPAJIOB.
MHoOroMepHsblie UHTETPabI.

HecoOcTBeHHbIE KpaTHBIE HHTETPAJIBI.

IIpunokeHus: KpaTHBIX NHTETPAJIOB.

HexoTopble npueMbl BEIYMCIEHUS KPUBOJIMHENHBIX HHTETPAJIOB NHTETPAJIOB.
®opmyna [ 'puna.

Bropas ¢opmyna ['puna.

[IpunoxxeHus: KpUBOJIMHENHBIX HHTETPAJIOB.

KOHTpOJ’lLHLIC BOIIPOCHI M 3aJaHUA

BBeneHue B aHAJIN3

1. IlpuBenure onpeneneHue BEpXHEW rpaHd MHOXKECTBA.
2. lIpuBenure npuMep MHOKECTBA, UMEIOIIETO BEPXHIOIO IPaHb U HE

UMCIOIICTO HAMMCHBIICT'O DJICMCHTA.

3. Haiinure BepxHHUe U HIJKHUE TPAHU MHOXKECTB.

3.1 10,1;0,011;0,00111,K | 30, {(-1)”/’7::47 N}

4. TlpuBenute mpuMep MHOKECTBA UMEIOIIIETO BEPXHIOIO I'PaHb U HE
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MMEIOLIEr0 HAMMEHBIIIETO 3JIEMEHTA

5. IlpuBenute onpeneneHue GyHKIUU.

6. Cpenu KpUBBIX, TPUBEICHHBIX HA PUCYHKAaX, BEIOEPUTE T€, KOTOPHIE
ABJISIFOTCA TpauKkaMu PyHKIUH.

7. IlpuBeaurte mpuMep mpeerna nocieI0BaTeIbHOCTH.

8. IlpuBeguTe mpuMephl MOCIEI0BATEIBHOCTEN, UMEIOIINX KOHEYHBIN MpPEIEd,
UMEIOIINX OECKOHEUHBIN Tpejiesl, He UMEIOIINX Mpeea.

9. IlpuBenure onpeaencHue npeaena GyHKIUU B TOUKE.

10.TlpuBenute npumMepsl QyHKIINI, UMEIOIITUX KOHEUHBIN Mpe/es, UMEIOITIX
OECKOHEUYHBIN Tpeesl, He UMEIOIINX Mpeena B 3aIaHHON TOUKe.

11.IlpuBenure onpeneneHue HENPEPbIBHON (QYyHKLINH.

12.ITpuBenute nmpuMepsbl pa3pbIBHBIX (GYHKIIMH, UMEIOIINX TOYKH pa3pbiBa
Pa3JIMYHBIX TUIIOB.

An¢pepeHurpoBanne OTHOMEPHBIX (PYHKIHI. IKCTPEMYM OTHOMEPHOI1
¢ynkuuu. UaterpupoBanue 0AHOMEPHbIX PyHKIIMI.

1. IIpuBenure onpenenenue tuPpepeHIUpyeMOCTH GYHKINUN B TOUKE U
MPOU3BOAHON (DYHKIIMU B TOUKE.

2. Ykaxwure cBsi3b MEXY NTUPHEpEeHIIIPYEMOCTHIO U HEMTPEPHIBHOCTHIO
¢yskuu B Touke. [IpuBeaure He0OX0IUMBIE IPUMEPHI.

— 2 .
3. Onpenenute, ABIsAeTcs 1M GyHKIHMA fx) =xsignx o f(x) =xsignx
i depeHuupyeMbIMHA B TOUKE * =0,
4. Haiinure npou3BoAHbIC QYHKIIMH

41, f(X) :COS2 (12)(? +-1%) 49, f(x) :62(x+1)2 |

5. IlpuBenure onpeaeacHUEe TOYEK JOKATbHOTO MAKCUMyMa U TOUYEK
JIOKaJIHHOTO MUHUMYMa (yHKIIUH.

6. IlpuBenuTe mpuMepbl TOUEK JOKATBHOTO MAKCUMYMa U TOUYEK JIOKAIBLHOTO

MuHUMYMa QyHKIUU. [ToKaXXUTe TEOMETPUUECKYIO0 HHTEPIIPETALIHIO.

[TpuBeauTe npumMepsl PyHKIMM, HE UMEIOIIMNX JTOKATBHBIX IKCTPEMYMOB.

ChopmynupyiiTe HEOOXOIUMOE YCIOBUE IKCTPEMYMA.

ChopmynupyiiTe 10CTaTOUYHOE YCIOBUE IKCTPEMyMa.

= o

0.Haitnure Touku skcTpemyma GyHKUIUA !

101, f@=G-D g, S =xf- ]
103, f@ e

11.HalimuTe HauOOBIIE M HANMEHbBIIIEEe 3HAUCHUE (PYHKITUN J wa IIPOMEKYTKE
D
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L4 L4 Y
g, S@ =g L DR

f(x)=x>"", D=[-11]

12.ChopmynupyiiTe onpeneneHue nHTerpaia Pumana mo otpesky.

13.VkaxuTe KJI1acChl HHTETPUPYEMbIX (QYHKIIUH.

14.1IlpuBenuTe npuMeEp HEUHTETPUPYEMOIN PYHKLIUU.

15.Chopmynupyiite onpeaeneHre nepBooopa3Hon PyHKIIUHU.

16.Halinute nepsoobpasnyo F s GpyHKIUN J(x) =signx TaKyIo, 4TO
F(0)=0

17.IIpuBenute hopmyiy pasnoxkeHus ParmoHanpHONU qpo0Ou Ha dJIEMEHTapHBIE.

18. Haiinure HEONPENETICHHBIE HHTETPAIBI.
N dx N dx

N dx
18.1. o B 18.2. O ER 18.3. O: -1

19.Haiinute onpeaeneHHble HHTETPaIbI.

2 p ! 3
(‘)lg—zxdx (‘)xz cos xdx (‘)vzex dx
19.1. 1 19.2. 0 19.3. 0

20.IIpuBenute onpeneaeHus: YUCIOBOTO Psia, CXOASIIErocs YUCIOBOTO Psia.
[TpuBeanTe mpuUMeEphl CXOISALUIUXCS U PACXOISIINXCS PSIOB.

21.ChopmynupyiiTe HEOOXOANUMBINA MPU3HAK CXOJUMOCTH YHUCIOBOTO PAJIA.
SABnsercs 11 HEOOXOAUMOE YCIOBUE CXOUMOCTH JJOCTATOUHBIM.
[IpuBenure npuMepsl.

22.ChopmMynupyiTe 10CTaTOYHbIE TPU3HAKU CXOJAUMOCTH MOJIOKUTETbHBIX
PAIOB. SIBISIOTCS JIU JOCTATOYHBIE YCIOBHS CXOAMMOCTH HEOOXOAMMBIMH.

23.Chopmynupyiite onpeesacHus: abCOMOTHO CXOSIIETOCs YUCIOBOIO psija,
YCJIOBHO CXOJSIIErocsl YUCI0BOro psiaa. [lpuBeaure npumMepsl.

24.ChopmynupyiiTe JOCTaTOYHBIC TPU3HAKU CXOIUMOCTH PSIOB C
MPOU3BOJILHBIMU ujieHaMH. [IpuBeauTe npuMepsbl, NOKa3bIBAIOIINE, YTO BCE
YCJIOBUSI TEOPEM SIBIISIFOTCS CYIIECTBEHHBIMU.

25.ChopmynupyiiTe mpru3HaKKU aOCOIFOTHON CXOIUMOCTH.

26.ChopmynupyiitTe onpeieeHue 3HaKOUEPEAYIOIIErocsl CXOASIIErocs
YHUCJIOBOTO psijfia, MPU3HAKK CXOUMOCTH. [IpuBeaute npumeps,
MOKA3bIBAIOIINE, UTO BCE YCIOBUS TEOPEM SIBIISIIOTCS CYIIECTBEHHBIMH.

27.Chopmynupyite onpeneneHne GyHKIIMOHAIBHON IMOCIEI0BATSILHOCTH,
oTpeIeIeHUS TOTOYCHHON CXOUMOCTH, O0JIACTH CXOAUMOCTH, TIPEICITLHOMN
GyHKUUU.

28.ChopmynupyiiTe onpeieieHue paBHOMEPHOU CXOIUMOCTH
(GYHKIIMOHATBHOM MOCIIeI0BATEIIbHOCTH.

29.ChopmynupyiTe JOCTATOYHBIEC YCIOBHS HEMPEPHIBHOCTH MPEICIbHON
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GyHKIMY. SIBISIOTCS U 1OCTAaTOYHbIE YCIOBHS HEOOXOAUMBIMU? MOXET 1
MIOCTIEI0BATEIBHOCTh HEMPEPHIBHBIX (DYHKIUH CXOAUTHCS PAaBHOMEPHO K
pa3pbIBHON (QYHKITUH.

30.Copmynupyiite noctaTrouHblie yciaoBus AudHepeHIupyeMocTH
npenenbHol GQyHKUUU. SABISIFOTCS JIM TOCTATOYHBIE YCIOBUS
HEOOXOIUMBIMHU?

31.Cdopmynupyiite onpeneneHue GyHKINOHAIBHOTO psijia, OIPEIeICHUs
NOTOYEYHOU CXOJUMOCTH, 00JIACTU CXOAUMOCTH, CyMMBI psijia.

32.Chopmymnupyiite onpeeacHue paBHOMEPHOM CXOAUMOCTH
(GYHKIIMOHATBHOH psiia.

33.ChopmynupyiiTe JOCTaTOUHbIE YCIOBUS HEIPEPHIBHOCTUA CYyMMBI pSJIa.
SIBASIOTCA M AOCTATOYHBIE YCIOBUS HEOOXOAUMBIMHU?

34.ChopmynupyiiTe J0CTaTOUHbIE YCIOBUS TUDPEpEeHIIMPYEMOCTH CYMMBbI
psaa. SABIAIOTCS U 1OCTATOYHbIE YCIOBHSI HEOOXOIUMBIMU?

35.CdopmynupyiiTe onpeeneHue CTENeHHOIO psijia, ONULIUTE CTPYKTYPY
00J1aCTH CXOJUMOCTH, XapaKTep CXOJUMOCTH.

36.[1puBenute ciocoObI OTHICKAHUS PaJyca CXOAUMOCTH CTETIEHHOTO psifa.

37.Chopmynupyiite onpenenenus panos Teinopa, MakiopeHa.

38.ChopmynupyiiTe AOCTaTOUHbIE YCIOBUS PA3I0KEHUs (PYHKIUU B P
Teinopa.

39.ITomyunTe pas3iioKeHNs B CTEIEHHOW Psii OCHOBHBIX JIEMEHTaPHbIX
(GYHKIMH, yKaXUTe 00JaCTH CXOJMMOCTH MOJyYEHHBIX PSIIOB.

3anaqn HA NPAKTHYCCKUX 3AHATUAX

Au¢ppepeHurpoBanue 0OAHOMEPHbBIX (PYHKIMHA. IKCTPEMYM OJJHOMEPHOI
byHkunn

1. Ompenenure, Oyaet i GyHKITIS S () :\/ﬁ xin \/ﬁ muddepennupyema B
TOYKE =0,
& Jx 6
f(x) =sin? 2§x2 +&tl—;
ar Ctg— =
2. HailiguTe npou3BOAHYIO (PYHKIIUU 5o

fx) =22

1+x* | B HEMOIBIKHBIX TOUKAX

3. Haiigute xacatenbHbie PYHKITUU
3TON (QYHKITUH.

e 2
4. Omnpenenure, CKOJIbKO pa3 PyHKIUS ORICH | B nuddepenuupyema B
TOUKE =x =0,
5. llycrp  /(x) =x>sinpx  JlokaykKUTE, UTO JUIs JIFOOOTO yncia M Haigercs

x0>M’

TOYKA Takas, yto J %) =0,
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. sin (e 1 Sin%.v+picos%x) . xtsin? x
im — PRP—
6. Haiinure npeneins 6.1. x®1 Tnx-x+1 6.2, x®oMn(+x)-x

7. Haligute npoMeXyTKM MOHOTOHHOCTH M TOYKH IKCTpEMyMa (PyHKIUN
-1

£ =fe- |l

8. Haiinute HanMmeHsbIee 1 HanOoJIbIIIEe 3HAUCHUE (DYHKITUN

3,02
J(x)=x"-6x7+9x- 1 ya orpeske [2:41,

9. Haiinute paBHOOEAPEHHBIN TPEYTOJbHUK HAUOOIBIIEH TIIOIIA I,

BIIMCAHHBIN B OKPY>KHOCTh 33JIJaHHOTO pajnyca
2(x-1)
10. Moxaxkute HEpaBEHCTBO 0 x>1, [IpuBeauTe reOMETPUUYECKYIO

WJLTIOCTPALIUIO.
11. Haiinure npoOMeKyTKH BBITYKIOCTH U BOTHYTOCTH, & TaKKE TOYKH

f(x) =25

1+x7 |

neperuda GyHKIUH

12. Haiixure Bropyto npoussonnyio gyuxmun /) =x’ +arctgx_

Heonpenenennplii uHTerpaJ. OnpeaesieHHbIA HHTETPaJ

1. Hailigute uHTErpaibl.
(x? - 2x+2)In(x +1)+2x

\ 12 dx
. 2x7 - 2x% +4x
Q 2 (x? A >sin 3x d
1.3, DD+ 1.4, OFFmxra
. NV2+x 2x+l Sil’l3x
x N O—Fd
5. Feler 6. O™ 1.7. “eos’x
P
! 6 iy v
O 3+x 5 ‘s%n2x cozsxdx
17 -3 2 1§ oSinx+cosx
1 0,5 .
&3 +e'0 - sin&x - ﬁ)ﬂx OQ2x-1) et A gy
1.9. 0 1.10. ©
e 0
Cn2x O V1- x*dx
[.11. 1 1.12. -1
Heco0cTBennnbiii uaTerpaJ. Ilpunoxenuss nHTerpana
—4
1. Haitnure miomaas GUrypsl OrpaHUYCHHON JIMHUSAMUA ¥ =sin2x g Y=

x =242, y:%ﬁ, 1 [0;2]

2. Haligute nyiMHy KpUBOM
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3. Hccnenyiite Ha CXOAMMOCTh HECOOCTBEHHBIN HHTETPAI.

+¥ 2 +¥ 16/ 3 4
élnx +1dx . cospxdx c"_\lxﬂcdx
31, 1 Y . 32, 0 ¥ 33 0 %

YucjioBbie psiabl

1. Uccnenyite Ha CXOOUMOCTD DS,

O 01 2 n 1 [ﬂnZ 1 1 on

LLoem 3 o eednl 30 3 e 20 g e 3
G L 22" )’ @)

Tl 2 - = 27 =

"“ni S R CRICT v Coszn.

(I)YHKIII/IOHa.HLHbIe H CTCIICHHbIC PAIbI

1. Hccnenyitte GpyHKIMOHAIBHYIO MOCIEAOBATEILHOCTh (/i) Ha
CXOJUMOCTh M PABHOMEPHYIO CXOJIMMOCTh Ha MHOKECTBE A.

L1 S0 =l afor] g, 00 =T g0

2. MHccnenyiiTe Ha paBHOMEPHYIO CXOJMMOCTh ()YHKIIMOHAJIBHBIA PsIJT HA
MHOXECTBE A.

¥ ¥
2 X o (. 1y 2
2.1 a—11+” ©as(o) 5o na=1( )W A=(0:+¥ )
% ?,é n?
a (-1 prlacey ae”" " cosnx
2.3. n:1< P A=(-¥4¥) 54 5 4=[op]

2 5

3. Haitnure pazmyc UHTEPBAI U 00J1aCTh CXOI[I/IMOCTI/I CTEIIEHHOTI'O psija.

(1+-y a 2::

3.1. n—l 3.2. n4
4. ®Oyukuuioo f pasnoxute B psaa MakiopeHa u HalauTe o01acThb
CXOJUMOCTH 3TOTO psija.

-2 _ 1
41, fO=¢" 4y TOEEER 450 fw=nia- v,

5. Haiigute cymmy psiza

2n-1
o xn

as— a n(n+1)x"
5.1. n= . 5.2. n=l

JAuddepenunaibHoe ncyuciaeHre GyHKIMNA MHOTUX IeHCTBUTEIbHBIX
nepeMeHHbIX
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T,z>sin% 2+ 422, z1o,

11£(0,0,0) S (xy,2) =i
1. Hatigure )= s GYHKIUH 10, z =0
E E M _ x¥yz
2. Haingure T R " u 1 1 CI)YHKHI/II/I f(x,p,2) =x
s

3. Haitqure 0T ua gymxkuun /(%0,2) =¢77 Xosx

4. Haitnure df(%’l’o) " dzf(%’l’o)

f(x,y,z) =z Xinxy +%>cos Xz

st pyHKIMU

. 122
5. Haiiziure KacaTenbHyr IOCKOCTh K pyskun  / (X:7) roy

NapaJUICIIBHYIO IUIOCKOCTH 7 (X, ) =1- x+y
6. Haiinure TOYKM JTOKambHOTO SKCTpeMyMa (QyHKIIUU

_24x7 4yt
6.1 Sy =xil-x-y-2) g TV =TT

7. HaliiuTe TOYKH yCIOBHOTO 3KCTpeMyMa (PyHKIIMU /, TpH 3aJaHHBIX

OI'PaHUYCHUAX.

7.1. J(xp.2) =x?, x+y=z

72 fxy,z)=xy+z, x> +)y? =2, x+y+z=3

J{BOMHBIEC M TPOMHBIE HHTErPAJIbI, UX NPHJI0KEHUSA

1. Haiiaute nBolHOM MHTErpai no odgactu G, OrpaHUYEHHON yKa3aHHBIMU
JIVHUAMHA

@yos(x- y)dxdy, x =y, x =0, y =p
11. G

@vdaxdy, x =y, x =1,y =0
12. G

N

Gwzx' Ydxdy, 2x =y, 2x =y +1, y =0, y =1
13 G

2
c‘b—ydxdy, X
14.G

2. Haiigute TpoitHOM nHTETpas 1o oo6jacTu GG, OrpaHUYEHHON YKa3aHHBIMU

2 =y, 2x =y, x =1, x =2

IMOBCPXHOCTIAMU
Qoydxdydz, x =0,y =0, z =, x+y+z =2
21. G
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(‘E‘Di‘ 21;x22 dxdydz, X :5’ y :O, z :O, x2 +y2 :], z :x2 +y2
X
22. G
A0S 2 2 _ _ _ 2 2 _ 3
Quyx” +y )dxdydz, x =0,z =0,z =1, x* + y~ =1, (x> 0)

23. G
3. Haiingure momaas GUrypsl, OrpaHHYCHHON JIMHUSAMU

31 4y o’ 4x, x @y 3

39 x @2y, y @3x, 3x @2 y, x @4 2y

4. Haiigute o0beM Tena OrpaHUYE€HHOTO TOBEPXHOCTIMU

4'1.x2_ y2 e2x, zsz_ y2, z @0

KpuBosauHeiliHble HHTETPAJIbI

1. Haitnute KpMBOJIMHEWHBIE UHTETPAJIbI

&2 + y)ds, I =ABOA, A =(1,0), B =(0,2), O =(0,0)
1.1. !

OJvds, 1: x =a(t- sint), y =a(l- cost), 0£¢£2p
1.2. 1

Qydx - xdy, 1y =x>, 0£x£2
1.3. 1

Cyc- V- (x+y)dy,
1.4. 1 | TIPOM3BONBHBIH MyTh, COSAMHSIONIHIT TOUKH
A=(2,-1), B=(1,0)
2. Ucnonb3ys hopmyny ['punHa, HaliuTe HHTETpal
O¢* (1- cosy)dx- " (y- siny)dy, G ={(x,y) : xI [0,p], O£ y £sinx}
G

2. Ouenounvie mamepuavl 0131 NPOGEOCHUSA RPOMENHCYMOUHOU ammecmayuu

[Inanupyemsiit
. TunoBsie KOHTPOJIbHBIE | KpuTepuu olleHHBaHUS M IIKala
00pa3oBaTeNbHBIN pe3yJIbTaT
3aJIaHusI OLICHUBAHHUS
(KoMIIeTeHITUS, HHIUKATOP)
OIIK-1 Crniocoben 1. Ykaxute | ® [lonno u npasuivHo  OaHvl
IIPUMEHATD TEOPETUYECKUE omeenibl Ha 6ce nocmdaesjleHHble
(GyHIaMEHTAIbHbIE  3HAHUS, | PE3yJIbTATH, 60npocel, npusedernst
Heobxoo0umvle npumepwl,
MOJyYeHHbIE B OOJACTH | MO3BOJISIONIAE  PEIIUTh
cmyoenm nokasvieaem
MareMaTuueckux u (Wwin) | 3a1aqy TOUCKa
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€CTECTBCHHbBIX HayK, )41
HUCITIOJIB30BAaTh ux B
poQeCCuOHAIBHON
JIESITSIIBHOCTH

OIIK-1.1 Ocywecmensiem
ombop meopemuueckozo Uu
NPAKmMu4ecKko2o mamepuaa
OIIK-1.2 Pewwaem munoewie
3a0aqu 8 pamkax
npogeccuoHanvbHol
oessmenlbHOCHuU

OIlIK-1.3 Ucnoavzyem

pasznuunble Memoovl u
npuemvl  pewienus.  3a0au
npogeccuonanvbroll
oesamenbHOCmu

JKCTpeMyMa (PYyHKIIMH Ha

OTpE3Ke.
2. Beibepute omHY U3
MOACTAaHOBOK  Diinepa,
MO3BOJISIONLY IO HalTH
HeOompeIeIeHHbIN
WHTEerpa
dx
xVxt ox 1
Hatiqure JAaHHEBIA
HEOIpeIeTICHHBIN
WHTETrpall.

3. IlpoBenuTe aHanus
CBOWCTB (PYHKLIUU U
IMOCTPOMTE ICKU3 €€
rpaduka 1mo
XapaKTepHBIM TOYKAM
(HyssIM, SKCTpEMyMaM,
TOYKaM Teperunda)
>(3x 4)

S ==

4. ITyctp

f(x) =x>inp x
Jokaxwure, 9To mJIsI
nmroboro uncia M
HaleTcs To4Ka

xXg > M
0 , Takas, 4TO

J4x) :0. [IpuBenure
T€OMETPUUYECKYIO
WHTEPIPETAIHIO 33/1a4H.
5. Haligure miomanan
obnactu D,
OTPaHUYCHHOMN
yKa3aHHBIMH JIMHUSIMU,
a) IeUCTBYs MO
ornpezeneHus, 1 0)
IpUMEHsIST popMyITy
I'puna
D:y=x*-1,y=-xX+
1.

NOHUMAHUE
mamepuana
— 30— 40 6annos
e [lonno u npasuibHO  OAHbL
omeemvl HA 6Ce NOCABICHHbLE

uzjilazcaemozco

680NPOCHL, npuseoervl
npumepsvl, O0OHAKO UMEIOMCs
HEemoOYHOCmU; 8 yenom
cmyoeHm nokazvleéaem
NOHUMAHUE U3YYUEHHO20
Mamepuana
— 20— 29 6anna

e Omeem Oan 6 OCHOBHOM

NPAsUIbHO, HO HEeOOCMAMmMOYHO
apeyMeHmupoBansvl  ble00bL,
npueeoenvl He ace
HeobXoo0umvle npumepbl
—10- 19 6annos

® Jlanvl neepHblie omeemsl HA
nocmasieHHvle 60NPOCHI
—0-9 6annos

V. YueOHO0-MeTOAMYecKOe U HHPOPMALITHOHHOE o0ecniedyeHne JUCHUIIINHbBI

1) Pexomenayemas tureparypa
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a) OcHoBHaA JuUTEpaTypa:

1. 1. ®uxtenronsil, I'. M. Kypc auddepeniimaibHOro 1 HHTETpaIbHOTO UCYUCIICHUS
B 3-x 1. Tom 3 / I'. M. ®uxtenronsil. — 14-e usn., crep. — Cankr-IletepOypr :
Jlanb, 2023. — 656 c. — ISBN 978-5-507-47239-0. — TeKcCT : 3JeKTPOHHBIH //
Jlanb : AIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/351872
2. l'onyGeB A. A. Benenue B aHanu3: yueOHoe nocobue / A. A. T'ony6es, B. TO.
Cyerun ; ®enep. areHTcTBO MO 0oOpazoBanuto, ['OY BIIO "Teep. roc. yu-1". -

TBepp : TBepckoii rocyaapctBeHHbld yHuBepcuter, 2007. - 158 c. : wi -
bubmuorp.: c. 155 (7 Ha3B.). — DaeKTpOoHHBIN pecypc. — Pexxum nocryma:
http://texts.lib.tversu.ru/texts/016260gl.pdf

0) lonotHuTEILHAA JTUTEpPaTypa:

1. Mapon, U. A. TuddepeninanbHoe U UHTETpaIbHOE UCUUCIICHUE B IpUMEpax 1
3agadax. yHKIIMM OTHOM TIepeMeHHOM : yueOHoe nocooue / . A. Mapon. — 3-¢
u3n. — Cankr-IletepOypr : Jlanb, 2022. — 400 c. — ISBN 978-5-8114-0849-
8. — Texct : snexrponHslii / JlaHb : SMEKTPOHHO-OMOIMOTEYHAs] CHUCTEMa. —
URL.: https://e.lanbook.com/book/210134

2. Tonyber A.A. uddepeHunanbHoe W HHTETPaIbHOE HCUHUCICHUE (DYHKIUMA
OJIHOTO JICCTBUTEJILHOTO MEPEMEHHOr0 : yueOHoe mocooue / A. A. I'omy6es; M-
Bo oOpazoBanust PO, ®I'bBOY BIIO "Tep. roc. yH-1". - TBepb: TBepckoit

rocyJapcTBeHHBIN yHUBepcuTeT, 2015. - 158 c. : wi., Tabma. - bubauorp.: c. 155 (14
Ha3B.). — DJIEKTPOHHBIN pecypc. — Pexxum gocryna:
http://texts.lib.tversu.ru/texts/09885ucheb.pdf

2) IIpoepammmoe obecneuerue

Google Chrome oecmataoe 110
Sunexc bpaysep oecrmataoe 110
Kaspersky Endpoint Security 10 | akT Ha nepemauy npas 11K545 ot 16.12.2022
MHoroyHKIMOHATbHBIHI oecrutataoe 110
peaaktop ONLYOFFICE
OC Linux Ubuntu oecriataoe 110

3) Cospemennvle npogeccuonanvivie 0azbl OAHHLIX U UHGOPMAYUOHHDBIE
CNpABoUHbIE CUCTIEMbL

Bunx undgopmManuoHHOrO0 pecypcea,
Ne HAUMEHOBAHHE
n/n UH(POPMALMOHHOI'0 Anpec (URL)
pecypca
1 9BbC «ZNANIUM.COM» https://znanium.com/
2 9BC «IOPAUT» https://urait.ru/
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https://e.lanbook.com/book/351872
http://texts.lib.tversu.ru/texts/01626ogl.pdf
https://e.lanbook.com/book/210134
http://texts.lib.tversu.ru/texts/09885ucheb.pdf

3 IbC «Vmipepentercias https://biblioclub.ru/
OMOJIMOTEKA OHJIANHY) =

4 OBC IPR SMART http://www.iprbookshop.ru/

5 OBbC «JIAHb» http://e.lanbook.com

6 ObC TBI'Y http://megapro.tversu.ru/megapro/Web

7 Penosutapuii TBI'Y http://eprints.tversu.ru

2 Pecypchl uznarensctBa Springer httn://link Sprineer.com/
Nature . —

9 CIIC KoncynbranTtllntoc (B ceTn
TBI'Y)

VI. Meroanyeckue MaTrepuaabl AJds O00y4YalOIIUXCA [0 OCBOCHHUIO
AMCHUIIHHBI

Bonpocwl k yx3ameny

1 cemecTp
1. MuoxectBa. [ToqmuoxectBa. [Ipumepsl. TeopeTHKO-MHOKECTBEHHBIE
orepalu ¢ MHOXKECTBaMU: 00beIMHEHUE, IEPECEUEHUE, PA3HOCTH MHOYKECTB.
2. Ilpuniun matemarndyeckot nHaykuuu. Hepasenctso bepuym.

(%)

bunom HeroToHa.

4. TlonsiTue necITUYHOM IPOOU M AercTBUTENBbHOTO unciia. KoHeuHsie
necsiTuaHbie Jpoou. OTHOIIEHHE OPSJIKa HA MHOYKECTBE JEHCTBUTEIbHBIX
yucesn. CBoMCTBA OTHOLICHUS MOPSIAKA.

5. OrpaHuueHHble MHOXKECTBA. BepxHue u HkHue Tpanu. [Ipumepsl. CBoiicTBA.

TeopeMbl 0 CylIIECTBOBAHUM BEPXHEN U HMXKHEW TPAHU.

[Ipu3Haku BEpXHEN U HUKHEH IPaHMU.

PanmonanbHbie 1 HppalOHAIBHBIE YUCTIA.

[Tpunnun Kantopa. [Ipunnun Bopeﬂ;f JleGera.

S Y

[Tonsitue orHomenus u pyakuun. [Ipumepsl. 3HaueHre QyHKITUU B TOUKE.
OO6uacTh onpenenieHrs 1 MHOKECTBO 3HaYeHUH ¢yHKuu. ['paduk dhyHKINM.
Pasnuynbie criocoOb! 3aganust PyHKIINH.

10. O6pa3 u mpoobpa3 MHOKeCTBa ITpU oToOpaxkenuu. [Ipumepsl. CBoiicTBa.
11. NHBEKTUBHBIC, CEOPBEKTUBHBIC M OMEKTHBHBIC 0TOOpaxeHus. [Ipumepsl.
12. Komnozunus ¢pyukiuid. [Ipumepsr.

13. Ilonstue obparnoii pynkiuu. [Ipumepsr.

14. YcnoBus cymiecTBOBaHUS 00paTHOM (yHKIIUU.

15. Yucnoseie pynkimu. OrpanndeHHbie PYHKITUH. MOHOTOHHBIC (DYHKITHH.
Yernsle u HeueTHbIE (pyHKIMH. [lepuoanueckue pynkuuu. [Tpumepsl.
CaoiicTBa.
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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/

16.
17.

OnemenTtapHbie QyHkimu. Knaccudukamus 3meMeHTapHbIX QYHKIIHMA.
DyHKITNH, 33]JaHHbIC TApaMeTPUIECKU, U HyHKIIUU, 33/IaHHbIE HESBHO.

18.I1onatue nocnenosarenpbHOCTH. [loanmocnenoBarenbHOCTh. [IpuMepsl.

19.

20.

21.

22.
23.

[TonaTHe npenena yucaI0BOM NOCIENOBATENBHOCTH. [Ipumepsl.

OcHOBHBIE CBOMCTBA YHCIOBBIX ITOCIIEAOBATEILHOCTEH. EMMHCTBEHHOCTD
npeaena. OrpaHUYEeHHOCTh CXOSALIEHCS MOCIEA0BATENbHOCTH. CXOIUMOCTh
NOJATMOCIIEI0BATEIIBHOCTH.

[Ipenen yncnoBoi MOCIEIOBATENHHOCTU U apU(METUUECKUE OTIEPALIHH.
Heonpenenennoctu.

[IpenenpHbIM NIEPEXO B HEPABEHCTBAX.

Teopema o npenese NPOMEKYTOUYHOM MOCIEI0BATEIBHOCTH.

24.CX0nMMOCTh MOHOTOHHOM OrpaHUYEHHOM MTOCIEN0BATEIBHOCTH.

25.
26.

217.
28.

Uucno e kak BepxHssd rpaHb U Kak Mpeed.

Cy1ecTBoBaHHE€ MOHOTOHHOM MOATIOCIIEIOBATEIIBHOCTH Y POU3BOJIBHOM
MOCIIEI0BATENBbHOCTH. [ [puHIIMIT BosnbIano Beriepmrpacca.

Kpurepnit Komm cxoauMocT 4ACIOBOM MTOCIEA0BATEIBHOCTH.

beckoneuno manbie nocnenoBareabHoCcTH. [Ipenen nponsseneHrns 0ECKOHEYHO
MaJIOW ¥ OTPAHUYEHHOM TMOCIEA0BATEIbHOCTH.

29.11oHsTHe nipenenbHON ToOUKU MHOKECTBA. [Ipumepsl. XapakTepuzanus

30.
31.

32.
33.

34.

35.

36.

37.

38.

39.

PEAEIbHON TOUKM MHOKECTBA B TEPMUHAX MOCIIEI0BATEIIBHOCTEN 3JIEMEHTOB
MHOXECTBa

[TonsiTre npenena QyHKIMH B TOUKE. DKBUBAJICHTHBIC OIMPEICICHHMS.
OnnocroponHue npenaesnbl. Teopema 0 CyniecTBOBaHUY Ipeeia GyHKINHU B
TEpPMHUHAX OJHOCTOPOHHHX.

DKBUBAJIEHTHOCTH omnpeenennit npeaena gyunkuuu no Komwu u no I'eiine.
OcHoBHBIE CBOMCTBA Mpefena GyHKIMU B TOUKEe. ENMHCTBEHHOCTD Mpeena.
JlokanbHasi OrpaHUYEHHOCTh (DYHKIIMHM UMEIOIIEH KOHEUHBIN Mpeiel B TOUKE.
[Ipenen pyHkuuu B Touke U apumernueckue onepanuu. Heonpenenennoctu
IIPY BBIYMCIIEHUH TIpeAenoB. [IpenenbHblil mepexo B HepaBeHCTBaxX. Teopema
0 Tpeesie MPOMEKYTOUYHOU (DYHKIIUH.

Teopema o npejene CI0KHOU PYHKIIHUH.

sin x

lim 22+
[TepBbIit 3aMeuaTeNbHBINA IIpeAeT x®0 *
X X
. . lim (1 +.L) lim (1 +J-)
BTopoii 3ameyaTenbHbIi Ipeen ¥ ® +¥ ¥ x®-¥ x)
1
lim (1 + x)~
x® 0
. x . X . In(1+) . )
lim &1 Jlim &1 Jim A+ [N i
DrajoHHBIC IpeAeapl: *®0 * | x®0 ¥ - x®0 Y | x®@0 ¥
lim %20 lim 10g—a“x=0 lim x? Xog, x =0
DTaJIOHHBIE TIPECIIbL; x® +¥ @ , X® +¥ X , X® 0+
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40. beckoneyHo Masbie U O€CKOHEYHO Ooubine PyHKIIMN. DKBUBAJICHTHBIC
dynxupn. O cumBonuka. Ilpumepst. CBOHCTBA.

41. IlonsaTue HenpepbIBHON (DYHKIMH B TOUKE. DKBUBAJICHTHBIE ONPEACIICHHUS.
[Tpumepsr.

42. OTHOCTOPOHHSISL HEMIPEPHIBHOCTD. [Ipumepsl. Y ciioBUE HENMPEPHIBHOCTH B
TepMHUHAX ogHOCcTOpoHHEeH. Kitaccudukaiys Touek pa3pbiBa GyHKIIUH.

43. HenpepbIBHOCTH (DYHKIIUHM B TOUKE U apu(PMETHUECKHE ONIepalliu.
HenpeppIBHOCTS KOMIO3UIIMH HEMTPEPHIBHBIX (PYHKIIHIA.

44. Teopema Beliepmrpacca 00 OrpaHU4eHHOCTH HENIPEPBHIBHOW (DYHKIIMH.

45. Teopembl 00 00OpallleHUH HEMPEPHIBHON (DYHKIIMH B HYJIb M O TPOMEKYTOUHBIX
3HAUEHHUSAX HEMPEPbIBHON (QYHKIINH.

46. Teopema 0 HEMPEPHIBHOCTH 0OpaTHON PYHKIUU.

47 Tlonarue nuddepeHnurpyemMoit GyHKIIUU U TPOU3BOTHON (DYHKIIMH B TOUKE.
[Tpumepst. [IpousBoaHbIC Oa3UCHBIX dTIEMEHTAPHBIX QYHKIIAN

48. OnHocTOpOHHUE Ipon3BoaAHbIE. [IpuMephl. Y cnoBus nuddepeHnupyemMocTa B
TEPMHUHAX OJJHOCTOPOHHHUX MPOU3BOIHBIX.

49. Ycnosue auddepeHuupyeMocty (GyHKIHMHU B TOYKE B TEPMUHAX MPUPALICHUS.
Huddepentuar.

50. uddepentupyeMocTs KoMno3ulivi AudepeHupyeMbix QyHKITUHN.

51. Iuddepenuupyemocts u apudpmerndeckue onepanuu. [I[ponszBoHbie

52. uddepenuupyeMocts 00paTHOUW ¢yHKIHMHU. [Ipon3BoHBIC 00paTHBIY
TPUTOHOMETPUUYECKUX (PYHKIIMHA

53. 'eomeTpu4ECKHil CMBICI IIPOU3BOIHOM.

54. OgHOCTOpPOHHME MOTyKacaTelbHbIe. Y CIOBHE TU(DPEPEHIIMPYEMOCTH B
TEPMHUHAX OJHOCTOPOHHUX MOJIyKacaTeabHbIX. ['eoMeTpuueckas
UHTEpIpETaLS.

55. IlonsTue ’xctpemyma GpyHkuuu. Teopema depma.

56. Teopema Poms.

57. Teopemsl Jlarpanxka n Ko 0 KOHEUHBIX PUPAIIEHUSX.

58.Heo0xoaumbie U TOCTATOYHBIE YCIOBHS SKCTPEMYMaA.

2 cemecTp
[IpaBuna Jlonurans.
[Ipon3BoAHBIE BBICIINX MOPSIKOB.
®opmyna Telinopa ¢ 0CTaTOYHBIM YJICHOM B 00IIIeH GopMme.
®opmyna Telinopa ¢ octatouHbiM wieHoM B popme Jlarpanxa u Komn.

Sl s
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10.

1.

12.

13.

14.

15.

16.
17.
18.
19.
20.

21.
22.

23.
24.
25.
26.

®opmyna Tewnopa 1y QyHKIUi
f(x) @, f(x) @sinx, f(x) ®cosx
Jlarpamxka. CXOIUMOCTh OCTATOYHOTO YJICHA.

— _ a
®opmyna Telinopa ans GyHKUMR J () =In(l+x),  f(x) =(1+x) c

octatoyHbIM uieHOM B popme Komu. CXoauMOoCTh OCTaTOYHOTO YJICHA.

C OCTaTO4YHBIM YJICHOM B (1)0pMe

JloxanwHas ¢popmyina Teitnopa. JlokanbHas hpopmyna Teitnopa st 6a3ucHbBIX
AIIeMEHTapHbBIX PYHKIUH.

JlocTaTouHbIE YCIOBUS SKCTPEMyMa B TEPMUHAX BBICIIUX MTPOU3BOIHBIX.
[ToHsiTHS BBIMYKJIOM U BOTHYTOM (hyHKIMH. ['eoMeTpruyeckast MHTepIipeTalusl.
HernpepbIBHOCTH U 0THOCTOPOHHSS MU (PepeHIUPyeMOCTh BBITYKIION U
BOTHYTOU ()yHKIIUU.

VY c0BUS BRIMYKJIOCTH U BOTHYTOCTH (DYHKITUU B TEPMHUHAX MEPBOI U BTOPOI
ITPOU3BOTHOM.

VYcnoBus BRIMYKIOCTH U BOTHYTOCTH (DYHKIIUM B TEPMUHAX MOJIyKacaTeIbHbIX
U KacarenbHbIX. Touku nepernda. Heo6xoaumble v 1OCTaTOYHBIE YCIOBHS.

[Tonstue naTerpana Pumana. [IprumMepbl HHTETPUPYEMOU U HEUHTETPUPYEMOU
no Pumany yskiuu.

Kpurepuit muaTErppYyeMoCcTr B TepMUHAX YacTHBIX cyMM. Kputepuii JleGera
UHTETPUPYEMOCTH (QYHKITUH.

NHTerpupyemMocTs MOHOTOHHOM, KyCOYHO-MOHOTOHHOM, HENPEPBHIBHOW U
KYCOYHO-HENPEPHIBHOU (PYHKIIUH.

HNHTerpupyemMocTh KOMIO3UIIUA HEMPEPHIBHOM U HHTETPUPYyEMON (DYHKITHH.
WNuTerpupyeMocTh MOJTyJIsI MHHTETPUPYEMOU GYyHKIIUU U TPOU3BEICHUS
UHTETPUPYEMBIX (QYHKIIUH.

CBoiicTBa TMHEMHOCTH U aIIUTUBHOCTU UHTErpana Pumana.

CBOICTBO MOHOTOHHOCTHM MHTerpaia Pumana. Onenka MOyl HHTErpaa.
HesaBucuMocTps nHTErpasia ot 3HaueHU (PyHKIIMU B KOHEYHOM YHUCJIE TOYEK.
Teopema o cyuiecTBOBaHUU NEPBOOOPA3HOM.

[Tonsitue nepBooOpazHoil. CTpyKTypa MHOKECTBA EPBOOOPA3HBIX
HENPEPBIBHON M KyCOYHO-HENPEPHIBHOW PYHKIUU.

®opmyna Herotona JleiiGHua.

[Tonsarue HeonpeneneHHOro uHTerpana. Tadnauna uarerpanoB. CBOUCTBO
JIMHEWHOCTH HEONPEIEIIEHHOTO UHTETPAJIa.

HNHTerpupoBaHue 1o 4acTsM B HEONIPEAEICHHOM UHTerpaiie. [Ipumepsr.
3ameHa NepeMeHHON B HeonpeAeIeHHOM uHTerpaiie. [Ipumepsr.
NuTterpupoBanne parmoHaIbHBIX QPYHKITUH.

WNHuTerpupoBanre npparoHaIbHbIX QYHKITHA.
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217.
28.

29.

30.

31.
32.

33.

34.
35.
36.

37.

38.
39.

40.

41.
42.
43.

44.
45.

46.
47.

WNuTerpupoBanre TPUTOHOMETPUUECKUX (DYHKITHM.

HNuTerpupoBaHue o 4acTAM U 3aMEHA IEPEMEHHOM B ONPEACIEHHOM

nHterpaie. [Ipumepsr.

ITepBas Teopema 0 cpeHEM 3HAUYCHUH [ HHTErpana Pumana u cineactsus us

HEE..

Bropas Teopema o cpeaHeM 3HaUYCHUU ISl MHTETpalia MHTerpaia Pumana

[TonssiTne kpuBo. BpruuciieHHUE NJIMHBI KPUBOM.

Brruucnenue mionaaym KpUBOJIUMHEHHOM Tpaneuy 1 o0bema Teaa BpalieHusI.
+¥

Hecob6ctBennoro unrerpana. OcHoBHbIE CBOMCTBA. IHTEerpasnsl: ¢ ,

b
o
O .

Kpurepuit Ko cxoaumocT HeCOOCTBEHHBIX HHTETPAJIOB.
[Ipu3Haku cpaBHEHUS! CXOUMOCTH HECOOCTBEHHBIX MHTETpaNIOB. [Ipumepsl

AGCoII0THas CXOUMOCTh HECOOCTBEHHBIX HHTETPAJIOB.
+¥
hY Sll’lex
O X
WNurterpan 1
[Tpuznaku Abens u Jupuxie cXoqMMOCTH HECOOCTBEHHBIX HHTErPAJIOB.
[Ipumepsr.
HecoOcTBeHHbIE HHTETPANBI C HECKOIBKUMHU 0COOCHHOCTSIMU. [Ipumepsl.
IToHATHE YKCIOBOrO psAna u cxoguMocTu psaaa. Ilpumepsl. ['apmonnueckui
psa.
Heobxoaumoe ycinoBre cX0AMMOCTH YUCIOBOTO psifa. CXOOAUMOCTh OCTaTKa
psana.
Kpurepuit Ko cxoaumoctu 4ucioBoro psiga. AGCOMIOTHAS CXOIUMOCTb.
o1
T

P
ne N

Jlemma Komm o paspexenuu psiaa. CXoouMocCTs psiaa
[Ipu3Haku cpaBHEHUS CXOJUMOCTH TMOJ0KUTEIBHOTO YUCIOBOTO PAA.
[Tpuznaku Jlanambepa u Kotm cXxoquMOCTH MTOOKUTEIIBHOTO psijia.
[Tpumepsi.

WNHTerpanbHbli MPU3HAK CXOAMMOCTH ITOJI0KUTEIBHOIO pPsaa

AGcomoTHas cxogumocTh pana. [pusnaku Abens u Jupuxie cXxoauMocTu
psiza ¢ mpou3BoJdbHEIMU WieHaMu. [Ipu3Hak JleliOHuIla CX0IMMOCTH
3HAKONIEPEMEHHOTO psija.

YMHOKEHHE PANIOB.

I'pynnupoBka uneHoB psaa. [lepecranoBka uneHoB psaaa. Teopema Pumana.
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10.
11.

12.

13.
14.

15.
16.
17.

18.

3 cemecTp

[TonsiTHE QPYHKIIMOHATBHON MOCIEA0BATENBHOCTH U (PYHKIIMOHAIBHOTO PAIA.
CxonuMocTh (PYyHKIIMOHATBHON MOCIEA0BATENIbHOCTU U (PYHKIIMOHATBHOTO
psana. [Ipumepst.

PaBHOMEpHas cx0AUMOCTh (DYHKIIMOHATIBLHOM MOCIEA0BATEIbHOCTH U
dbynkuronanbHoro psana. [lpumepsl. [lpu3nak paBHOMEpPHOM CXOAUMOCTH
(YHKIIMOHATBHON TOCIEI0BATEIBHOCTH.

[Tpusnak BeliepmTpacca paBHOMEPHON CXOIUMOCTH (YHKIIMOHATIBLHOTO PSJIa.
Kputepuit Komm paBHOMEpHOI cX0quMOCTH (HYyHKIIMOHATHLHON
MOCJIEIOBATEIBHOCTH U (DYHKIITMOHAJILHOTO psija.

HenpepbIBHOCTD MpeesibHON (PYHKIIMM PABHOMEPHO CXOSILIEHCS
(GyHKIMOHATBHOM MOCe10BaTeNbHOCTH. HenmpephIBHOCTH CYyMMBbI PABHOMEPHO
cxosierocs (PyHKIIMOHATBHOTO psija.

Teopema o npeenbHOM IEpexoe Mo 3HaKOM HHTerpasa. Teopema o
MOYICHHOM UHTETPUPOBAHUH (PYHKIIMOHAIBHOTO psijia

Teopemsl 0 mouneHHOM AuQdepeHInpoBaHNN (PYHKINOHATBHOM
MOCJIEIOBATEIBHOCTH U (DYHKIIMOHAJILHOTO psija.

onsitie crenennoro psiaa. Teopema KommA namapa. Paguyc cxoammocty,
MHTEPBaJ CXOJAUMOCTH U 00JaCTh CXOJIMMOCTH CTEIIEHHOIO Psijia.

Teopema AGenst 0 paBHOMEPHON CXOJUMOCTH CTETICHHOTO Ps/Ia.
HenpeppiBHOCTE CyMMBI cTENEHHOTO psifa. MiHrerpupoBanue n

g depeHurpoBaHUE CTENEHHBIX PSIIOB.

Teopema 00 oThickaHue KO3 (PUIIMEHTOB CTETIEHHOTO Psijia MO €ro CyMMe.
Psan Tennopa. Ycnosue cxogumoctu psiaa Tennopa. Pazinoxenue B psig
Teitnopa 6a3uCHBIX dneMeHTapHbIX PpyHKIMH. [loHATHE TPUTOHOMETPUUECKOTO
psina. Berancnenue ko3 GUIIMEHTOB paBHOMEPHO CXOJISIIETOCS
TPUTOHOMETPHUUYECKOTO PAAA.

[Tonsitue psiga @ypre. Koapdunuentsr Gypoe. MunnmaibHoe CBOWCTBO
4acCTHBIX cyMM psna Dypee.

HepasenctBo beccens. CxogumocTs k HyI0 K03hpuinento dypre.

Anpo Qupuxiie. ColicTBa. IHTErpaibHOE NMPEICTABICHUE YACTHBIX CYMM
psana Oypee.

[TpuHLIMIT TOKaTHU3aIUH.

[Ipusnaku upuxiie cxonumoctu psajga Oypbe B TOUKE.

Cymmbl @eitepa. PaBHOMEpHAst CXOUMOCTD MOCIE0BATENBHOCTA CYMM
@eiiepa HenpepbIBHOW (pyHKIMU. PaBencTBO [lapceBans

Nurerpan Oypsoe. IIpu3Haku cXOAUMOCTH.
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19.
20.

21.

22.

23.

24.
25.

26.
217.

28.

29.

30.
31.

32.

33.
34.

35.
36.

37.

[IpeobpazoBanue Oypne. OOpaTHOE npeodpazoBanmne Dypne. CBepTKA.

IpocrpanctBo R". Ckamsproe npoussenenne. Hepasercro Ko
Bbynskosckoro. Hopma. CBoiicTBa HOPMBI.

OTKpBITHIE U 3AMKHYTbIE MHOXECTBA. BHYTPEHHOCTD U 3aMbIKaHHE
MHOXkecTBa. [Ipenenbubie Touku. CXOIUMOCTh MOCIIEI0BATEIIBHOCTH.

u [ R"® R I'padux dyskun R*® R [Tpumepsr.

[Ipoexuus. [IpencraBnenne GpyHKIMU SiRT® R IIOMOIIBIO

KOOPJMHATHBIX (DYHKIIHIA.

[lonsiTue pyHKun

m n
R™ ® R"  kpupaneHTHbBIE

[Ipenen u HempepbIBHOCTH GYHKIUU f:
onpenenienus. [Ipumepsl.
CaoiicTBa HepephIBHBIX (GyHKINNA. HermpepbhIBHOCTh KOMITO3UIIHH.

. m n
HemnpepsiBHOCTH QyHKIHH S RT® R g CJIydae HeNpPEepPbIBHOCTH
KOOPAMHATHBIX (YHKIIUH.
Teopema Beiiepurpacca.

HenpepbIBHOCTD 110 (PMKCUPOBAHHOMN NEPEMEHHON U MO MOAINPOCTPAHCTBY.

[Tonsarue nuddepeHupyemoit q)yHKnHI/If PR ® R ['panueHt.
Huddepenuman. EnuncreenHocTts rpaauenta. [Ipumepsr.

Ycnosue nuddepeHnupyeMocTy B TepMUHAX TTpUpaieHnid. HempepbIBHOCTh
muddepennupyemoit pyHKIUH.

Yactueie npousBoanbie pynkuuu. [IpaBuno Berancnenus. [Ipumepsr.
Teopema o cTpyktype rpaauenta. [Ipumep pyHKIMM, UMEIOLIEN B TOUKE BCE
YacTHbIE MPOU3BOAHBIE, HO HE TU(DPEpEeHIIMPYEMOIl B 3TON TOUKE.

Teopema o nuddepeHpyeMocTi GyHKIUU B CIydae HEMPEPHIBHOCTU
YaCTHBIX MPOU3BOAHBIX.

HuddepennmpoBanue CI0KHON QPYHKITUH.

I'eomeTpuueckas nHTEepnperanus rpaguenTa. KacarenbHas IiocKoCTh U
HOPMAJIb.

[Ipon3BoaHas o HANIPaBJIEHHUIO.

YactHble mpou3BoAHbIE U AU((epeHIInanbl BHICHIUX NOPSAKOB. [Iprmepsl.
dopmMmanbHas 3anuch TUQGepeHIInanoB BHICIIUX MOPSIAKOB.

®opmyia Teinopa.

4 cemecTp

. m
JlokanpHBIi SKCTpeMyM (QYHKIUU f:RT®R, [Tpumepsl. Heobxoaumsie
YCIJIOBHS DKCTPEMYMA.
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10.

11

12.
13.
14.
15.

16.

17.

18.

19.
20.
21.
22.
23.

24.
25.
26.

f:R"®R

JlocTaTOYHBIE YCIOBUS KCTpeMyMa JIIsl PYHKIUU u
f:R*®R

. pm n
ousitie uddepenmmupyemoit dpyukmun 7 X ® B Oneparop —

npousBojiHas. [Ipumepsl. YcnoBue nuddhepeHnpyeMocTd B TEpMUHAX
npupaienuid. HempepsiBHOCT And depeHuupyemMon GyHKIIH.
TeopeMa o cTpyKType MaTpHIIbI OllepaTopa MPOU3BOAHOM.

. pm n
HuddepennmpyemMocTs QyHKITUN f:RT®R
YaCTHBIX TIPOU3BOIHBIX KOOPAUHATHBIX (QYHKIIUMA.

B CJIy4acC HCIIPCPBIBHOCTHU

JuddepeHnpyeMOCTbs KOMIIO3UIIHH.
TeopeMbl 0 KOHEUHBIX TPUPAIICHUSX.

m n
® R”  yenosus

HenpepsisHo auddepenuupyembie GyHKIHH fiR
HEIpepbIBHON U HEepeHIIUPYEMOCTH.
Teopema 06 06paTHON (yHKIIUH.

[Tonsarue HesiBHOM PyHKmH. [Ipumepsl. Teopema o HesIBHON (DYHKITUU.

. [IpaBuno nuddepenimporanus HesiBHbIX PyHKIM. Teopema o cucreme

HESIBHBIX (DYHKITUH.

[TonsiTue ycimoBHOro 3kcTpeMyma. [Ipumepsl.

HeobOxoaumbie yCioBHs YCIOBHOTO 3KCTPEMYMA.

Oyukuus Jlarpanxka. JloctaTouHblE yCI0BUS YCIOBHOIO SKCTpEMYyMA.

N3mepumsble o XKopnany mHoxectBa. Mepa XKopnana. [Ipumepsl MHOKECTB

He u3MepuMsbIx 1o XKXopaany. Kpurepuit usmepumoctu.

[TonsiTue aBoitHOrO MHTETpasia. Kpurepuit MHTErpupyeMOCTH B TEPMUHAX
MHTETPAIbHBIX CYMM.

Kpurepuii Jlebera nHTETrpupyeMOCTH MHOTOMEPHOU (PYHKITUH.
HuTerpupyemMocTh HENPEepPhIBHON (QYHKITUH.

CaoiicTBa nHTerpana. JInHeHHOCTb. MOHOTOHHOCTBh. AJAUTUBHOCTE. OLIeHKA

MOAYJIL UHTETpaJa.

Teopema @younu. BeraucieHue JBOWHBIX HHTETPAJIOB.

TeopeMa 0 3aMeHE IIEPEMEHHBIX B IBOMHOM MHTErpaJIE.

IIepexo K ONSPHBIM KOOPIMHATAM B KQUECTBE 3aMEHBI IEPEMEHHBIX.
Tpoiinbie uaTerpansl. Beruncienue. CBoiicTBa.

3ameHa mepeMeHHbBIX B TpoiHOM uHTerpae. [lepexon k chepuuecknm u
HWIMHAPUYECKUM KOOPAUHATAM.

MHoOroMepHble UHTETPaIbl

EcrecTBenHnas napametpusaius KpuBol. OpueHTaius KpruBoil.

ITonsiTue kpuBOJMHENHHOTO MHTErpana 1-ro poga. ColicTBa. Beruuciaenue
CBEJICHUEM K OIPE/ICIICHHOMY UHTETPAILY.
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27. KpuBonuHelHble HHTETpaibl 2-10 poaa. CBs3b ¢ KPUBOJIMHEHHBIM HHTETPATIOM
1-ro pona u onpeneaeHHBIM HHTETPAJIOM.

28. ®opmyna ['puHa.

29. He3aBUCMMOCTb KPUBOJIMHENHOTO HHTETPAJIA OT IIyTH UHTETPUPOBAHUS.

30. [IpunokeHuss KpUBOJIMHENHBIX HHTETPAJIOB.

MeToanueckue YKazaHuda Jist oﬁyqalonmxcs[ 10 OCBOCHHIO JUCIIUITIJIMHDBI

Opranuzyst cBOIO yueOHYI0 paOOoTy, CTYI€HTHI JTOKHBIL:

Bo-nepsvix, BBISBUTH PEKOMEHIYEMbIN PEXKUM U XapakTep yueOHOU paboTh
[0 U3YYEHHUIO TEOPETHYECKOr0 Kypca, MPAaKTUYECKOMY NPUMEHEHUIO W3YyYEHHOTO
MaTepuayia, IO BBIIOJHEHUIO 3aJaHUM Il CaMOCTOSITENIBHOW paloThl, IO
UCIOJIb30BAaHUIO NH(POPMALIMOHHBIX TEXHOJIOTUHI U T.JI.

Bo-eémopubix, 03HAKOMUTBCSA C yKa3aHHbIM B METOJIMYECKOM MaTepHuaye Io
JUCUUIUIMHE TepeYHeM Yy4eOHO-METOJMYECKHX M3JaHUuM, PpPEKOMEHyEMBbIX
CTyJA€HTaM JUIsl TOJATOTOBKM K 3aHATHSAM U BBIINOJHEHUS CaMOCTOSITEIbHON
paboThl, a TaKXKe C METOJWYECKHUMH MaTepuajiaMi Ha OyMaKHbIX W/WIH
QJIEKTPOHHBIX ~ HOCUTENSX, BBIMYIICHHBIX Kadenpol CBOMMH CHJIAMH U
IPEIOCTABISEMBIE CTYIEHTaM BO BPEMS 3aHSTHIA.

CamocrosiTenbHas padoTa CTyI€HTOB, MPEAYCMOTPEHHAs! YUEOHBIM IJIaHOM
JIOJKHA COOTBETCTBOBAaTh Oosiee TIiayOOKOMY YCBOGHHMIO HU3y4aemMoro Kypca,
(bopMHpOBaTH HABBIKM HCCIIEIOBATEIBCKON padOThl U OPUEHTUPOBATH CTYICHTOB
Ha YMEHHUE NMPUMEHATh TEOPETUYECKUE 3HAHUS HA MTPAKTHKE.

1. Padora ¢ yyeOHbIMH MOCOOUAMU. J[JIs1 TTIOJTHOIIEHHOTO YCBOEHUS Kypca
CTYIEHT JOJDKEH, IIPEXJIE BCEro, OBJIAJETh OCHOBHBIMH IOHSATHUSMU 3TOU
muciuIuInHbL. Heo0X0uMo yCBOUTH ONIPECIICHHS] M TIOHSITHS, YMETh IPUBOIUTD
UX TOYHBIE (POPMYJIUPOBKH, MPUBOJUTH MPUMEPHI OOBEKTOB, YIOBIECTBOPSIOIINX
sToMy omnpezenennto. Kpome toro, Heo0XxoauMo 3HaTh KpyT ()aKTOB, CBA3aHHBIX C
JAHHBIM MOHATHEM. Tpedyercs TakkKe 3HaTh CBSI3U MEXKIY MOHATHUSIMH, YMETb
yCTaHaBJIMBAaTh COOTHOILIEHUS MEXIy KlaccaMd OOBEKTOB, OMUCHIBAEMBIX
Pa3IMYHBIMU MOHSITUSMH.

2. CamocrosiTeqibHOe M3yuyeHue TeM. CamocTosaTenbHas padoTa CTyIEeHTa
ABJISIETCS BAXKHBIM BHUJOM JESTENBHOCTH, TMO3BOJIIOINIMM XOPOIIO YCBOWTH
U3y4aeMblil PEAMET U OJJHUM U3 YCIOBUU JOCTUKEHUS HEOOXOAMMOro KayecTBa
NOJATOTOBKM W NPOPECCHOHAIBHOM MEpPEenoAroTOBKM  creuuanuctoB. OnHa
IpeanoiaraeT CaMoCTOSITENIbHOE U3YyYEHUE CTYIEHTOM PEKOMEHJOBAaHHOW yueOHO-
METOAUYECKOW JUTEPATypbl, PA3JIUYHBIX CIPABOYHBIX MATEPHAIOB, HANMCAHUE
pedepaToB, BBICTYIUIEHHE C JOKJIAJOM, TMOJATOTOBKY K JICKIIMOHHBIM H
MPAKTUYECKUM 3aHATHIM, TOATOTOBKY K 3a4€Ty U DK3aMEHY.
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3. IloaroroBka K MNPaKTHYeCKHMM 3aHATHAM. [Ipu DOATrOTOBKE K
NPAaKTUYECKUM 3aHATHUSIM CTYJEHTaM PEKOMEHIYEeTCS CIeJ0BaTh METOJIUYECKUM
PEKOMEHIAIUSM T10 paboTe ¢ YICOHBIMU MTOCOOUSIMH, IPUBEICHHBIM BBIIIIC.

4. CocraBjieHue riaoccapusi. B riioccapuii JOJKHBI OBITh BKJIFOUEHBI
OCHOBHBIC TIOHSITUS, KOTOpbIE CTYACHTHI M3y4alOT B XOJE€ CaMOCTOSITEIbHOMU
paboThl. {751 MOTHOTHI MCCIEI0BaHUS PEKOMEHYETCSl BIUCHIBATh B TJIOCCAPUN U
T€ TEPMHUHBI, KOTOPBIE CTYJIEHTaM OYIyT PACKPBIThI B X0/1€ JIEKIIMOHHBIX 3aHSATHH.

5. CocraBiieHHe KOHCNIEKTOB. B KOHCIIEKTE OTpakK€Hbl OCHOBHBIE MOHSTHUS
TeMbl. JI7 HArJISIHOCTH W yMOOCTBa 3allOMWHAHUS HCIIOJIB30BAHBI CXEMBI U
TaOJIUIIBI.

6. IloaroroBka k 3avery W 3K3aMeHy. [Ipm moaroroBke K 3adery u
9K3aMEHY  CTYJEHTBhl  JIOJDKHBI ~ HCIOJIb30BaTh  KaK  CaMOCTOSATEIIBHO
MOATOTOBJIEHHBIE KOHCTIEKTHI, TAK U MaTEPHUaJIbl, TOJTYUYCHHBIC B XOJI€ 3aHATUH.

KauecTBO yCBOGHUS CTYJAEHTOM Ka)J0M TUCIUILIUHBI olleHuBaercs no 100-
OaJITBHOU IITKAJIE.

WNuTerpanbHas peMTHHroBas orneHka (0ami) mo KaxaoMy MO0 (EpUoLy
00y4eHHMs1) CKIaAbIBAECTCS U3 OLICHKU TEKYIIeH paOoThl 00y4aIOMUXCs Ha 3aHATHUSIX
CEMHUHAPCKOTO THUMa (CEeMUHAphl, MPAKTUYECKUE 3aHATHs, MPAKTUKYMBbI,
nabopaTopHbie paOOThl, KOJJIOKBUYMBI M WHBIE aHAJIOTHYHBIC 3aHSTHS), OICHKU
WHIMBUIYaIbHOW paboThl OOyYarOMIMXCS M OLEHKH 32 BBIMOJTHEHUE 3aJlaHui
PEUTHUHTOBOTO KOHTPOJIS ycreBaeMocTh. [Ipu aTom o GaiioB, BRIJCICHHBIX HA
PEUTUHTOBBIA KOHTPOJL HE JOJDKHA mpeBbimaTh 50% oO0meit cymMmbl 0OamioB
JAHHOT'0 MOy (TIeproIa O0ydIeHH).

MakcumanibHasi CyMMa PEUTHMHIOBBIX OajuloB MO Y4Y€OHOW IUCUUIUIMHE,
3aKAaHYMBAIOILIECHCS SK3aMEHOM, 110 UTOTaM ceMecTpa cocrasisieT 60.

OO6yuaromemycsi, HaOpapmemy 40-54 Oamia, npu MNOABEACHUU UTOTOB
ceMecTpa (Ha TOCJICIHEM 3aHSATUU MO JUCIUIUIMHE) B PEUTHHTOBOM BEIOMOCTH
ydyeTa YCIIeBa€MOCTH M 3a4Y€THOM KHHM)KKE MOKET OBITh BBICTaBJCHA OIICHKA
«YIIOBIIETBOPUTEIBLHOY.

OOyuatomemycsi, HaOpaBmiemy 55-57 OaiioB, NMpuU TMOJBEJECHUU HTOTOB
cemMecTpa (Ha TMOCJEAHEM 3aHATUM 10 AUCIUIUIMHE) B Trpade pPEeHTHHTOBOU
BEJIOMOCTH yueTa ycrneBaeMocTH «IIpeMuanbHbie Oaibhy MOXKET ObITh J0OaBICHO
15 6anoB u BhICTaBJICHA K3aMEHAIIMOHHAS OI[EHKA «XOPOIIIOY.

OO6yuarorieMmycsi, HaOpapmemy 58-60 OaioB, NMpH TOJABEACHUHU HTOTOB
cemMecTpa (Ha MOCIETHEM 3aHATHH MO AUCLHUIUIMHE) B Tpade perdTHHroBoOn
BEJIOMOCTH yueTa ycneBaemoctu «IIpeMuanbHbie Oauibny MOKET OBITh T0OABICHO
27 6anioB M BHICTaBJICHA SK3aMEHAIMOHHASI OLICHKA «OTIIMYHOY.

B kakux-mubo uHBIX ciydasx J00aBjieHWE NPEeMHATbHBIX OasIoB HE
JIOITYCKaeTCsl.

OO6yuaronuiicst, HaOpaBmui 10 39 OaNIOB BKIIOUUTEIBHO, CIA€T DK3aMEH.
[Ipy HamUuuM MONTBEPKJICHHBIX JOKYMEHTAJIBHO YBAXKUTEIBHBIX MPUYUH, IO
KOTOPBIM OBUIM MPOMYIIEHbI 3aHATHS (AJIUTenbHas 00Jie3Hb, 00yUYeHUE B JAPYyroM
BY3€ B paMKax aKaJeMHUYE€CKON MOOWIBHOCTU U JIp.), 0OyYarOUIUiCs UMEET MPaBO
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0TpaboTaTh MPOIYIICHHbIE 3aHATHS W TOJYYUTh JIOMOJHUTENbHbIE Oallibl B
pamMKax YCTaHOBJIEHHBIX OayloB 3a MoayJb. CpokM U TMOPSIOK OTpabOTKH
oTpezeNsieT npernoiaBareib. baibl BEICTaBIAIOTCS B rpade «oTpaboTKa.

OtBer oOywaromierocss Ha 53K3aME€HE OLeHHBaeTcs cymmoill no 40
pelTuHroBelx ©OamioB. HMToroBas oOlLleHKa CKJIAIbIBAa€TCS M3 CYMMBI OalljIOB,
NOJIYYEHHBIX 332 CEMECTp, U 0aJIoB, NOJYYEHHBIX Ha 3k3ameHe. O0yyaromemMycs,
KOTOPBIN CIAET 3K3aMEH, IPEMHUAIIbHbIEC OAJIJIbI HE HAYUCIISIIOTCA.

MakcumanbHas cymMMa OayoB 1o yueOHOI JUCLHUIUINHE,
3aKaHYMBAIOIICHCS 3aueToM, Mo uToram cemectpa cocrapiser 100 6amwioB (50
o6ayoB — 1-it Moaynb 1 50 6aioB — 2-i1 MOYJIB).

Crynenty, Habpasmuii 40 6aI0B M BBILIE IO UTOTaM pabOThl B CEMECTPE, B
DK3aMEHAllMOHHOM BEJOMOCTM UM 3a4E€THOM KHM)KKE BBICTABJISETCS OLICHKA
«3aureHo». CTyneHTy, Habpasiemy 70 39 6ayljIoB BKIIOUUTEIBHO, CAAET 3a4eT.

CornacHo moaxoaaMm OajIbHO-PEUTHHIOBOM CHUCTEMBI B paMKax OIICHKHU
3HAHUW, YMEHUW, BIIaJICHU (YMEHHUI NPUMEHATH) U (WUJIU) OMbITa JEATEIbHOCTH
JUCUUIUIMHBI YCTAHOBJIEHBI CIIEIYIOIINE ACIIEKTHI:

ConepxaHne y4yeOHOW NHUCHMIUIMHBI B paMKaxX OJHOTO CeMecTpa AEJIUTCS Ha JBa
monynsa (mepuoaa oOydenus). Ilo oxoHuanum wmonyns (mepuona oOydeHHS)
OCYILIECTBIISETCA PEUTHHTOBBI KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYICHTOB.
Cpoku npoBeAeHUsI PEUTUHIOBOI'O KOHTPOJISA:

oceHHuu cemecmp — | pEeUTHHIOBBIA KOHTPOJb YCIIEBAEMOCTH IMPOBOIAUTCS
coryiacHo rpaduky yuyeOHoro mpoiiecca, [l peiTHHTOBBINM KOHTPOJIh YCIIEBAEMOCTH
- JIBe ToclieqHuEe Henenu (aKTHUEeCKOro 3aBEepIIEHUs CEeMecTpa Mo rpauky
y4eOHOro Ipolecca;

gecenHuli cemecmp — 1 peTHHIOBBI KOHTPOJIb YCIIEBAEMOCTH IPOBOJUTCS
coracHo rpaduky yuebHoro npouecca, Il peiTHHroBBI KOHTPOJIb YCIIEBAEMOCTH
- JIB€ TMoOcJieqHUEe Heneau (aKTUYECKOro 3aBEpILEHUs CeMecTpa Mo TIpaduky
y4eOHOTO Tpoliecca.

MeToanuecKkue yKa3aHus AJI CAMOCTOATEIbHOI PadoThl CTYJI€HTOB

CamocrosiTenbHass paboTa CTYIEHTOB SIBISETCS HEOThEMJIEMON YacThiO
M3y4YeHUs IUCUUIUIMHBI. KpoMe TOoro, B TeMax, HM3y4aeMbIX MPU KOHTAKTHOU
paboTe co CTyAEeHTaMH, €CTh OTJIeJIbHbIC yU4eOHbIE BOMPOCHI, KOTOPHIC CTYACHTHI
JOJDKHBI M3YYHUTh CaMOCTOSATENIbHO. KOHTpPOJIb 3HAaHWUW MOpPU CaMOCTOSITEIBHOM
WU3YYEHHUH TEM M BONPOCOB JHUCIUIUIMHBI OCYLIECTBIIETCS NpPU MIPOBEACHUU
TEKYIIEro KOHTPOJIA B BUJIE YCTHBIX OMPOCOB, TUCHMEHHBIX KOHTPOJIBHBIX PaboT U
TECTUPOBAaHUS BO BpPEMS PEUTHUHI-KOHTPOJIL. Bompocsl misi ¢amMOCTOSTEIBHOMN
PabOTHI TaKXKe BKIIIOYAIOTCS B TEMBI pe(hepaToB, KOTOPHIE CTYACHTHI 3AIUINAI0T HA
CEMHMHAPCKUX 3aHATHUSX, U B IEPEYEHb BOIIPOCOB ISl SK3AMEHA.

3anucaB JIEKIUIO UM COCTAaBUB €€ KOHCIEKT, HE CIIEyEeT OCTABIISTh PadboTy
HaJl JIEKIIMOHHBIM MATEpPUaJoOM JO Haudajia MOJArOTOBKM K 3k3aMmeHy. HyxHO
npojenarb Kak MOXHO paHblie Ty paboTy, KOTOpas COINPOBOXKIAET
KOHCIIEKTUPOBAHUE MHUCbMEHHBIX UCTOYHUKOB U KOTOPYIO HE yAAJIOCh CAEIATh BO
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BpeMsl 3alUCH JIEKIIMU: MPOYECTb CBOU 3alUCH, PacUIM(PpOBaB OTAEIbHbIC
COKpAIIEHUs, TPOAHATIN3UPOBATh TEKCT, YCTAHOBUTH JIOTUYECKUE CBSA3H MEXKIY €ro
AJIEMEHTaMH, B psieé ClIy4yaeB IOKa3aTh MX Tpaduyueckd, BbIACTUTH TJIaBHBIC
MBICIIA, OTMETUTHb BOIPOCHI, TPEOYIOIIKUE JAOMOJHUTEIbHOH 00paboTKH, B
YaCTHOCTH, KOHCYJbTallMM TpernonaaBareis. [Ipum paGore Ham TEKCTOM JIEKIIUU
CTYyJICHTY HEOO0XOJMMO OOpaTUTh 0CO00€ BHHUMaHUE Ha MPOOJEMHBIE BOIPOCHI,
NIOCTaBJICHHBIC TPEToaBaTelieM MPH YTEHUU JICKINH, a TaKKe Ha €ro 3aJlaHus u
pexomeHnnauuu. Paboras Hajx TEKCTOM JIEKLHMH, HEOOXOJIUMO UMETh MOJ PYKOM
CIPaBOYHbBIE U3JaHUS: CJIOBapb-CIIPaBOYHUK, SHIMKIONEANYECKUN
SKOHOMUYECKUN CJIOBaph, B KOTOPBIX MOXKHO HalTH OOBSICHEHHE MHOTUM
BCTPEUAIONIUMCSI B TEKCT€ TEPMHHAM, COJAEpPKaHHE KOTOPBIX CTYACHT
IpeCTaBisieT cebe BechMa TyMaHHO, XOTsI OHU €My U 3HAKOMBI.

B mporecce opraHmzanuu caMOCTOATEIBHONW pabOTHl OOJBIIOE 3HAYCHHE
UMEIOT KOHCYJBTAIlMM C TperojaBaTesieM, B XOJle¢ KOTOPHIX MOXXHO PEIIUTh
MHOTHE MPOOJIEMbI H3y4aeMOro Kypca, YSICHUTh CII0KHBIE BOITPOCHI.

VII. MatepuajJbHO-TeXHUYECKOe o0ecneyeHne U CIUIIUHBI
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HaumMmeHoBaHnue
cnenuaAJIbLHBIX*
noMelIeHU ¥ moMeleHu i
JJISl CAMOCTOSITEILHOM

OcHalleHHOCTD
cnenruaJbLHBIX
MOMeLeHUH "

NnoMeneHu i 1o

ITepeyeHnb JIMLEH3MOHHOTO
NMPOrpaMMHOI0 oOecreyeHus.

PexBU3HUTHI MNOATBEPKIAAOIIETO

CaMOCTOSITEILHOMI
padoThbI JOKYMEHTAa
padoThl
VYuebnas aynuropus ais | KomruiekT yueOHoM Google Chrome — OecrutaTHO

MPOBEICHUS 3aHATUN
JIEKIIMOHHOTO THIA, 3aHATUN
CEeMHMHAPCKOT0 THIIA,
KypPCOBOTO IPOEKTUPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX
padoT), TPyNIOBBIX U
WH/IMBUTyTBHBIX
KOHCYJIbTAIINH, TEKYIIETo
KOHTPOJISI 1
MPOMEKYTOYHOMN
aTTecTalluy,
yuebrnas ayoumopus: Ne 207
(170002 Teepckas oba., 2.
Teepw,
nep. Caooswiii, 0. 35)

YyeOHast ay tuTopus st
MIPOBEICHUS 3aHATUI
JICKIIMOHHOI'O THUIIA, 3aHATUH
CEMHUHApPCKOro THUIA,
KypCOBOT'O IPOEKTUPOBAHUS
(BBIMOJIHEHUSI KYPCOBBIX
pabdoT), rpynnoBbIX U
WHIUBHUIYaJIbHbBIX
KOHCYJIbTAllUH, TEKYILEro
KOHTPOJISI U
IIPOMEKYTOUHOU
aTTecTaluH,
yuebnas ayoumopus: Ne 208
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooswiii, 0. 35)

VYuebHast aytuTopus 1Jis
MPOBEICHUS 3aHATUI
JEKIMOHHOT'O THUIA, 3aHATUN
CEMUHAPCKOIo THUIIA,
KYpCOBOT'O IIPOEKTUPOBAHMS
(BBITIOJIHEHUSI KYPCOBBIX
paboT), rPyNIOBBIX U
WHIUBUAYAIbHbBIX
KOHCYJIbTallH, TEKYILErO
KOHTpPOJIA U
IIPOMEKYTOYHOU
aTTeCTaluH,

Mebenu,
WHTEPAKTHBHAS
CHCTEMA CO
BCTPOCHHBIM
MIPOEKTOPOM.

Komnnexm yuebnoii
mebenu, CD-
Maznumona,
KoMnblomep:
(cucmemmulil 610K +
MOHUMOp),
MHO20G)YHKYUOHAbHBLL
nasep.
Konup/npunmep/ckamuep,
suoeoneep,

menesusop, DVD nneep.

Komnnexm yuebnoii
Mmebenu,
UHMePaKmueHas
cucmema.

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

Lazarus — GecruiaTHO

OpenOftfice — 6ecrutatHo
MHoro(}yHKITMOHATBHBIN

penaktrop ONLYOFFICE 6GecrutatHoe
I1O — 6ecrutatHO

OC Linux Ubuntu 6ecrutatioe 10 —
OecruraTHO

Google Chrome — OecruraTHO
Kaspersky Endpoint Security 10 ans
Windows — AKT Ha niepegady npas
[TK545 ot 16.12.2022

Lazarus — GecrutatHo

OpenOftice — GecrutatHo
MHoro(yHKITMOHAIBHBIN

penaktop ONLYOFFICE GecrutatHoe
10 — 6ecraTHO

OC Linux Ubuntu 6ecruataoe 10 —
OecriaTHO

Google Chrome — OecrutaTHO
Kaspersky Endpoint Security 10 ans
Windows — AKT Ha niepegady mpas
[TK545 ot 16.12.2022

Lazarus — GecrutatHo

OpenOffice — GecrutatHo
MHorodyHKITMOHATBHBIN

penaktop ONLYOFFICE GecrutatHoe
I10 — GecrutatHo

OC Linux Ubuntu 6ecruataoe 110 —
OecriaTHO
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yuebHas ayoumopus.: Ne 312
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooswiii, 0. 35)

JlaGopaTopus
KOMITBIOTEPHOU
6e3omacHOCTH Kadeapsl
KOMITBIOTEPHOU
0€e30MacHOCTH U
MaTeMaTHIECKUX METOJIOB
ynpasnenus: Ne 203a
(170002 Teepckas oba., 2.
Tsepw,
nep. Caooswiii, 0. 35)

YueOHast ayuToOpus s
MPOBEICHUS 3aHATUN
JEKIMOHHOTO THUIA, 3aHATUN
CEMHUHAPCKOT0 THUIIA,
KYPCOBOT'O TIPOCKTUPOBAHUS
(BBITIOJTHEHU ST KYPCOBBIX
paboT), rpynnoBbIX U
WHIMBUIYaJIbHBIX
KOHCYJIbTAITUH, TEKYIIETO
KOHTPOJISI U
MIPOMEXKYTOYHOU
aTTecTalluy,
yuebnas ayoumopus. Ne 213
(170002 Teepckas obn., e.
Teepw,
nep. Caooswiii, 0. 35)

KommnekT yue6HO#M
Me0eH, UICTOYHHUK
OecriepeboitHOTO
MMUTaHUS 5 1IT.,
KOMMYTAaTop,
KOMITBIOTEP
(cucTemMHbIH OJIOK,
MOHHUTOD, KIIaBHATYPa,
MBIIB) 7 HIT., KOIUP-
MPUHTEp-CKaHep 2 MIT.,
mieep combo,
TEJIEBU30D, IKPaH
HACTEHHBIN, Y4eOHBII
71a00paTOPHBIN CTEH]T
JUTSL U3YYESHHSI OCHOB
Kpunrorpadum,
UCTIOJTHEHHE OJI0YHOE
BCRYPTO, yuebno-
n1abopaTOpPHBI CTEH
JUTSL H3YYCHUS
6104HOTO
kogaupoBanus 3M1-bK.

KommekT yue6HOM
MeOenu, KOMIBIOTEP
(cucTemHbIH OJIOK,
MOHHTOD, KJIaBUATYpa,
MbIib) 10 mrT.,
KOMMYTAaTop,
MYJIBTUMEIUNHBIN
KOMIUIEKT Y4eOHOTO
KJlacca, SKpaH
HACTEHHBIN.

Google Chrome — OecruiaTHO
Kaspersky Endpoint Security 10 gis
Windows — AKT Ha nepeaayy npas
I1K545 ot 16.12.2022

Lazarus — GecrutatHo

OpenOffice — 6ecraTHo
MHoro¢yHKIIMOHATBEHBIN

penaktop ONLYOFFICE 6ecmuiatnoe
I1O — GecrutatHO

OC Linux Ubuntu 6ecruatnoe 110 —
OecriaTHO

Adobe Acrobat Reader DC - Russian
— OecruiaTHO

Cadence SPB/OrCAD 16.6 —
locymapcTBeHHBIH KOHTPAKT Ha
MOCTABKY JTUIICH3UOHHBIX
MIPOrpaMMHBIX NMPOAYKTOB 103 -
I'K/09 ot 15.06.2009

Git version 2.5.2.2 — 6ecmiaTHO
Google Chrome — 6ecraTHO
Kaspersky Endpoint Security 10 gis
Windows — AKT Ha nepeaauy npas
ITIK545 ot 16.12.2022

Lazarus 1.4.0 — GecrutatHo

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

MATLAB R2012b — Akt
npenoctasienus npas Ne Us000311
ot 25.09.2012;
MHoropyHKIMOHaTbHBIN

penaktop ONLYOFFICE GecruatHoe
[10 — GecrutatHo

OC Linux Ubuntu 6ecrnatnoe I10 —
OecraTHO

Microsoft Web Deploy 3.5 —
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OecriaTHO

MiKTeX 2.9 — 6ecriatHo

MSXML 4.0 SP2 Parser and SDK —
OecriaTHO

MySQL Workbench 6.3 CE —
OecriaTHO

NetBeans IDE 8.0.2 — 6ecriaTtHO
Notepad++ — 6ecruratHo

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

PostgreSQL 9.6 — 6ecmiatHo
Python 3.4.3 — GecrnaTHO

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

WCF RIA Services V1.0 SP2 —
OecriaTHO

WinDjView 2.1 — GecruiatHo
WinPcap 4.1.3 — 6ecrimatHO
Wireshark 2.0.0 (64-bit) — 6ecruiatHo
R studio — GecruiatHo

VIII. Ceenenust 00 00HOBJICHMH pado4yeil MporpaMMbl AMCHUIINHBI

Ne OO0HOBJIEHHBIH Onucanue BHECEHHBIX Jara u Ne nporokoJia
ILI. | pa3geJa padouei U3MEHEeHU M 3acenanusi kageapsi /
MPOrpaMmabl METOAUYECKOro
AUCUMILTHHBI coBeTa akyJbTeTa,
yTBepAUBILETr0
U3MeHEeHUs
1 | V. YuebHo- 1) Pexomenayemas Periennie Hay4HO-
METOMICCKOC 1 JUTEpaTypa — METOAUYECKOr0 COBETA
UH(POPMAILIMOHHOE | aKTyaJu3alus CIHCKa MATEMATIHICCKOLO
obecrieueHue
TMCLIATLTHHDI dakynpTeTa (MpOTOKOI
Nel ot 20.09.2022 1.)
2 | V. YuebHo- 1) Pexomenayemas Pemenue Hayuno-
MCTOMIECKOE 1 JUTEpaTypa — METOJIMYECKOI'0 COBETA
UH(POPMAITMOHHOE | aKTyaIn3alns CIIHCKa MATEMATHYCCKOIO
o0ecrnieueHue
e —_ dakynbTeTa (MPOTOKOI

Nel ot 19.09.2023 r.)
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