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I. AuHoTaNMA

1. Hean 1 321241 AMCHUTIIMHBI

[lensM1 OCBOCHHMS JHUCIMIUIMHBI «MaTeMaTHYeCKHH aHallu3»  SBISIOTCS
M3y4YeHUE OCHOBHBIX MOHATUHN yKa3aHHOW MUCIMIUTMHBI HEOOXOMUMBIX JJISI OCBOCHHUS
OOII u mocnenytomieit mpodeccuoHaTbLHOM 1eITeTbHOCTH.

3anauu:
dbopMupoBaHHe 3HAHUH O MaTEMAaTHKE, KaK 0COOOM CIIOcOO€ ITO3HAHUS MHUpa H
oOpa3e MBIIUICHHSI, OOIITHOCTH €€ TIOHITHH M MPECTaBICHUH;
BBIPa0OTKAa YMEHUH U HABBIKOB PEIICHUS] MATEMAaTHIEeCKU ()OPMATM30BAHHBIX 3a71aY;
dbopMHUpOBaHHE TEOPETUUECKUX 3HAHUN MO MaTeMaTHYECKOMY aHalu3y (OCHOBHbBIC
MOHATHS, OIPEACIICHUS, TeopeMbl U (aKThl) HEOOXOMUMBIX JUISI HM3yYCHHUS
MOCJICTYIONTNX MaTEeMAaTHYCCKUX W CICNHUATBHBIX JHUCIMIUINH, a TAKXE PEIICHUS

9KOHOMHNYCCKUX U IIPHUKIIAIHBIX 3a/1da4;

2. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMMbl

JlucuuminHa OTHOCUTCST K oOs3aTenbHOM YacTu Osioka 1 ydeOHOro rmjiaHa —
K JUCIHIUIMHAM, (QOPMUPYIOMIMM yHHUBEpPCAIbHBIE H 0O0menpodeccuoHaIbHbIC
KOMITETEHIIUH.

MaTemMaTHYeCKui aHaJIN3 UMEET JIOTUYECKHUE M COJIePIKATCIIbHO-METOTUUECKIE
B3aMMOCBSI3H CO BCEMH MAaTEMAaTUYECKUMH M €CTECTBEHHOHAYYHBIMU JUCIUILIMHAMHU
¥ HEOOXOIUM JISl U3YYCHHSI STUX JUCIUILINH.

JIst OCBOCHMSI JAMCIMIUIMHBI HEOOXOAWMBI YCTOMYMBOE 3HAHWE MIKOJIHHOTO
Kypca MaTeMaTHKU U HaJu4he YCTOMYMBBIX HABBIKOB pabOTHl C OOBEKTaMHU
3JIEMEHTAPHOU MAaTEMATUKHU.

JuciuniarHa uzydaercs Ha 1, 2 kypcax.



3. O0bém aucuuiuIMHbI: 21 3auérHas eauHuIEa, 756 akageMHUYECKHX Yaca, B TOM

yucie:

KOHTAKTHAs ayIuTOpHAas padora: jexkuuu 263 yacoB, nmpaktuueckue 3aHsatus 140

yaca;

camMocTosiTe/IbHasA padora: 353 yacoB, B TOM 4MCIIe KOHTPOJIb 126 yacos.

4. Tlnanupyemble pe3yJibTaThbl O0y4eHHS MO JAUCHUIIMHE, COOTHECEHHbIE C

INIAHUPYEMBIMHU PE3YyJIbTaTaMHU OCBOCHHUSA Oﬁpa?.OBaTeJIbHOﬁ nporpamMmmbl

[Tnanupyemblie pe3ybTaThl OCBOCHUS
00pa3oBaTesIbHOI MpOrpamMmbl
(dbopMUpyeMble KOMIICTEHIINH )

[Tnanupyemble pe3yabTaTbl 00y4eHus 110
JTUCLUILINHE

OIIK-1Cnocoben MPUMEHSITh
(yHIaMeHTalIbHbIE 3HAHUS,
TOJTyYEHHBIC B obmactu
MaTeMaTUYeCKUX U (umm)

C€CTCCTBCHHBIX HAYK, W HCIIOJb30BaATh
X B HpOd)eCCHOHaHLHOﬁ JACATCIIbHOCTH

OIIK-1.1 OcymecTBisieT 0TOOp TEOPETHUYECKOTO U
NPaKTUYECKOTO MaTepraa

OIIK-1.2 Pemmaer TuUMOBBIE 3aJauyd B paMKax

poeCCUOHATBHON JeATETLHOCTH

OIIK-1.3 Hcnonp3yeT  pas3inyHble METOAbI U
NpueMbl  pemeHuss 3a7ad  NpodecCHOHATBHOM
JeSITeITbHOCTH

5. @opma NpoMeKYTOYHOM aTTECTALMM U CEMECTP MPOXO0KIACHUS

sk3aMmeHbl (1 — 4 cemecTpsl).

6. SI3bIK NpenoxaBaHusA: PyCCKUM.




II. Conep:kaHue DUCHUILUIMHBI, CTPYKTYPHMPOBAaHHOE MO TemMaM (pa3xenam) ¢
yKa3aHHeM OTBEJEHHOI0 HA HMX KOJHMYEeCTBa aKaJeMHYeCKHX 4acOB U BHUI0B

y4eOHBIX 3aHATHI

Camocros-
TeJIbHasA
KonrTakTHas padora, B
padora TOM YHCJIe
Y4eOHas nporpaMMa — HAUMEHOBaHUE Bcero KOHTPOJb
pa3aesioB u TeM (uac.) (uac.)
Hpaxk-
Jexkuun raHec-
Kue
3AHATUA
_ Pasenl 56 20 12 24
JlelicTBUTEJIbHBIE YHCJIA
Harypanbnbie yncna. [Ipuauun
MaTeMaTU4eCKOW WHTYKIIUH. 20 2 4 2
Hepasencrtso bepuyuu. bunom
HrproToHa.
['paHu 4KCIOBBIX MHOKECTB. T€OpPEMBI O
CyIIeCTBOBaHUM TpaHeil. CBoOWCTBa 20 8 4 8
rpaneu. [Ipu3Haku rpaHen.
[Ipunuun Kanrtopa. Pacmmpennas 16 4 4 ]
YHUCJIOBas MpsMasl.
Pasnen 2 38 | 18 6 14
DOyHKIUH
[Tonsitne dpynkuuu. OOIME CBOICTBA
dbynkuuii. O6pa3 u mpoodpa3 MHOKECTBA
npu oToOpaxenuu. Kinaccudukarms
byHKIMN (MHBEKTUBHBIEC, 12 6 ) 4
CIOPBEKTHUBHBIC, OMCKTUBHBIE
otoOpakenus ). KoMmmnosuuus GpyHKIuu.
OGpatHas pyHkuus. Y cloBus
CYIIIECTBOBAHMS 0OPATHOM.
Uucnoseie pyHkuu. OrpaHuvueHHBIE,
MOHOTOHHBIE, IEPUONYECKUE, YETHBIE U
HeueTHbIe GyHKIMU. HesaBHOe 3a1aHne 16 6 2 8
dbynkuuu. [apamerpuueckoe 3a1anue
GyHKIMH.
OnemenTtapHbie QyHkiuu. CBoCTBA 10 6 5 5
0a3MCHBIX PJIEMEHTAPHBIX (DYHKITUH.




Kiraccudukanus smeMeHTapHBIX
byHKIHIA.

Paznen 3
IIpenes 4nca0BoOI MOCJIET0BATEIbHOCTH

60

24

10

26

[Ipenen yncinoBor MOCIEIOBATEIIBHOCTH.
OcHoBHbI€ cBOMCTBa: CXOAMMOCTD U
apu(METHICCKHE OIICPALIHH.
[IpenenpHbIM ITEPEX0 B HEPABEHCTBAX.
beckoHeUYHbIC MPEEIIbl.

36

16

14

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

24

12

Paznen 4
HenpepbIBHOCTH YHCJI0BOI PYHKIIUH.

80

32

16

32

[Ipenenbubie TOukn MHOKecTBa. [loHsTHE
npenena GpyHKIUU B Touke. JIokaibHast
OTPaHUYEHHOCTh (DYHKITUH, UMEIOIIEH
npejieNt B TOYKe. beckoHeuHo Masibie
¢ynkuuu. O cumBonuka. [Ipenen u
apu(pMeTHUYECKHUE OTepaLIIH.
[IpenenvHbIN IEpexo/1 B HEPABEHCTBAX.
beckoHeuHble Tipeienbl U peesbl Ha
OECKOHEYHOCTH.

16

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

12

[TonsiTre HENMPepHIBHOCTU (QYHKIUH B
Touke. HenpepbIBHOCTH U
apupMETHIECKUE OTIEPATTHH.
HenpepbIBHOCTH KOMITO3HUIIMH.
OOHOCTOPOHHSISI HENPEPBIBHOCTb.
Krnaccuduxkanus Touek pa3pbisa.
HenpepbIBHOCTD 311€MEHTapHBIX
¢bynkuuid. HerpepblBHOCTD QyHKIINH,
3alaHHON napametrpuuecku. [lonsTue
KPHBOMU.

16

HernpepbIBHOCTh U OTPAaHUYECHHOCTb.
Teopema BeiepmTpacca.

14

10

Teopema 0 MPOMEKYTOUYHBIX 3HAYCHMSIX

22

10




HenpepbIiBHOM GyHKIMKU. HernpepsIBHOCTH
Y MOHOTOHHOCTb. HenpepbIBHOCTH
00paTHOM (PYHKIIHH.

Paznen 5
JAuddepeHunaibHoe HCHUCTICHHE
(GyHKUMI OAHOM NIEPEeMEHHOM

82

30

30

22

[Tonsitue nuddepenuupyemoctu
(YHKIMH B TOUKE. DKBUBAJICHTHbBIE
onpexnenenus. [Iponssoanas.
Huddepenunan. ['eoMmerprueckuii CMbICT
pou3BoHOM. HenpepriBHOCTH
muddepeHurpyemMoit pyHKIUU.
OpnnoctopoHHsst TUPHEPEeHITUPYEMOCTb.
Huddepenunpyemocts PpyHKIINH,
3aJlaHHOM MapaMeTpruuecku. [ magkue
kpussbie. [{uddepenuupyeMoctsb
AJIEMEHTAPHBIX (PYHKIHH.

16

HuddepennupyemMocTb KOMIO3HUITUH.
Huddepennupyemocts u
apupMeTHIECKHUEe ONIEPAIIHH.
Huddepennmpyemocts 00paTHOM
(byHKIUH.

12

DKCTpeMyM OAHOMEPHON (PYyHKLHUH.
Heo6xonumeie ycnoBusi. Teopema
®epma. Teopema Ponmsa. Teopems 0
KOHEYHBIX NPUPAIICHUSX. Y CIOBUS
MOHOTOHHOCTH OJJHOMEPHON (DYHKIIMH.
JlocTaTouHbIE YCIOBUS SKCTPEMYyMA B
TEPMHUHAX MTEPBOU IIPOU3BOJIHOM.

14

PackpriTHe HEonpeAeIEHHOCTEM.
[IpaBuna JlonuTans

10

Bricmme npon3BoaHbIE U

g depenunansl. Popmyna Teitnopa ¢
OCTaTOYHBIM 4JieHOM B popme Jlarpanxka
u Komu. JlokansHast popmyna Telnopa.
[Ipencrasnenue dhopmynon Teinopa
0a3MCHBIX JIeMEHTAPHbBIX PYHKIUH.

14

Beimyxiibie pyHkun. HempepslBHOCTH
BBIMTYKJI0W pyHKIIMHA. OTHOCTOPOHHSISI
muddepenupyemoctsb. Boimykiibie
muddepennupyembie QyHKITU. Y CIIOBUS
BBINYKJIOCTH B TSPMHHAX IPOW3BOJIHBIX.

10




AcumnToTsl. [IpuMeHeHre npou3BoaHOM
K IIOCTPOCHUIO IrpauKOB (PYHKIIHA.

Pasznea 6
NuTerpupoBanue oJHOMEPHBIX
byHKIHH

138

35

22

81

Paz6uenus orpeska. Bepxuue u HU>KHUE
UHTErpajbHble CyMMBI (CyMMBbI J[apOy).
Bepxnuii u HuxHMM nHaTerpai. [lonstue
uHrerpaia Pumana. Kpurepuii
UHTETPUPYEMOCTH B TEPMUHAX CYyMM
HapOy. Knaccsl uHTETprpyemMbIx

(G YHKIIHI.

14

OcHoBHBIE CBOMCTBa nHTErpana Pumana:
JIMHEWHOCTh, MOHOTOHHOCTb,
aJAUTUBHOCTh. OLIEeHKAa MOy sl
VHTETpaJIa.

12

[TonsiTne mepBoOOpa3HON.
CymiecTBOBaHUE TIEPBOOOPA3HOM.
®dopmyna Herorona-JIeiiOnuma

12

Heonpenenennslil uaterpan. OCHOBHbIE

cBOKcCTBA. MIHTErpUpOBaHue 1O 4acTsIM U
3aMeHa MEPEMEHHOU B HEOIIPEAEIEHHOM

UHTErpaje.

18

12

TexHuKa HEONPEIEIEHHOTO
MHTErpupoBanus. UaTerpupoBanue
palMOHANIbHBIX (YYHKITUH.
HNuTerpupoBanne uppanioOHaIbHbIX U
TPAHCIECHICHTHBIX (DYHKIIHH.

34

14

16

Teopembl 0 CpeTHEM 3HAYEHUU IS
uHTerpaiga Pumana

10

HecoOcTBeHHBIE HHTETPAJIBI IO
OECKOHEYHOMY IIPOMEKYTKY U OT
HeorpannyeHHOU (yHKIMU. OCHOBHBIC
cBoiicTBa. Beruncienue. AGconoTHas
CXOAUMOCTh. [Ipu3HaKu cX0IUMOCTH
HecoOCTBeHHBIX MHTErpaioB. [IpusHaku
cpaBHenus. [Ipusnaku Abens u Hupuxie.
HNuTerpansl ¢ HECKOJIBKUMU
0COOCHHOCTSIMHU.

18

10

I'eomerpudeckue u puzndecKue
npuioKeHus uarerpaia. [momans
KPUBOJIMHCWHOW TPANCLIMHU.

20

13




CupsimisieMble KpuBble. J[TMHa KpUBOIA.

Pasznen 7
YucsioBbIe psiabl

66

18

40

[Tonsarue uncioBoro psaa. OOmumiA
yjeH. YacTHbie cyMMbl. CXOJIUMOCTh
quciaoBoro psaaa. Heooxoaumoe ycinoBue
CXOAUMOCTH. ['apMOHUYECKUH PSI.
Ocrarok psna. Kpurepuit Komu.
AOCOJIIOTHAST CXOTUMOCTb.

20

14

Psap1 ¢ monoxxuTenbHbIMU
yneHamu. [IpyU3Haku CXOOUMOCTH:
MIPU3HAKW CPABHEHMUS, IIPU3HAK
Hanam6epa, npusnak Komu. [IpuzHaku
Kymmepa, PaaGe, beptpana, ['aycca.
HMHTerpanbHbli IPU3HAK.

14

Psisib1 ¢ mpOM3BOIBLHBIMYU YJICHAMH.
[Ipuznaku cxogumoctu JlenOuua,
Abens u {lupuxie.

20

14

3HaKouYepeaYOIIUECs PAJIbL.
[Ipuznak JleiiOHMIIa CXOIUMOCTH
3HAKOYEPEAYIOLIErocs psiaa.

12

Pa3znen 8
DOYyHKIUOHAJIbHbIE U CTeNIeHHbIE PSA/IbI.
Psaabl @ypbe

53

19

25

O yHKIMOHAIbHBIE
1oCyen0BaTeNnbHOCTH. [loTOUeuHas u
paBHOMEpHAs CXO0AUMOCTh. Kpurepuii
Komm. HenpepbIBHOCT NpenenbHON
dbyukiuu. [IpeaensHbIN nepexos moa
3HAKOM uHTerpaia. CXoauMOCTh
NIOCJIEI0OBATENBHOCTH IPOU3BOIHBIX.

OYHKIMOHAIBHBIE PAJIBIL.
[ToroueuHnas u paBHOMEpHAs
cxoauMocTts. Kpurepuit Komm. [Ipusnak
Beliepmirpacca paBHOMEpHOU
CXOIUMOCTHU. HenpepsIBHOCTE CyMMBI
psana. MHTErppOBaHue U
g epennrpoBanre GyHKINOHATBHBIX
PSAIOB.

10




Crenennsle psiabl. Teopema Komu
- Anamapa. Paaunyc, uarepBan u o01acTb
CX0aUMOCTH. PaBHOMEpPHAsI CXOAMMOCTD
CTEeNEeHHBIX psA0B. Teopema AGens.
WNurerpupoBanue u quddepeHurnpoBaHue
CTENEHHBIX PSAOB.

10

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

Psinbr Oypebe.

18

10

Pa3znean 10
JAu¢ppepeHunanbHOEe HCUUCTCHHE
(GyHKI U MHOTHX 1eliCTBUTEIbHBIX
nepeMeHHbIX

51

12

12

27

n v
[Ipoctparcteo X . Kanonuueckuii
6azuc. CkansipHoe npousseaenue. Hopma

n
B R". IlokoopauHaTHAs CXOAMMOCTH
n
IOCJICI0OBATEIBHOCTH 2JICMCHTOB R,
n
KommnakTHbeie MHOKECTBA B R .

JIuneitusie onepatopsi B R .
OO0patumMble TUHEIHBIE ONIEPATOPHI.
YcaoBus oOpaTUMOCTH

OYHKIIMU MHOTUX NTEPEMEHHBIX.
[Tpumepsl. I'paduk. Jlunuu ypoBHS.

[pencrapnenue GpyHximu / R" ® R"

KOOPJIMHATHBIMU QYHKIHUSIMH.

[Ipenen u HENIPEPBIBHOCTH (DYHKITHN
MHOTHUX IepeMeHHbIX. [[oBTOpHBIE
npenensl. [Ipenensl no HanpasiIeHUIO.
HemnpepsiBHOCTD 110 UKCHUPOBAHHOM
nepeMenHou. Teopema Beliepmitpacca.

18

10

[Tonstre muddepenupyemMont GyHKIUU

[+ R"® R" Tpanuent. lupdepenumann.
HenpepriBHOCTE 1UdPepenimpyemoit
¢ynkun. YacTHbIE TPOU3BOIHBIE.
Crpykrypa rpagueHra.
Huddepenunpyemocts PyHKIIMU B
Clly4ae HEeMPEePHIBHOCTH YaCTHBIX
npou3BoAHbIX. uddepennnpyemoctsb
CI0XKHON (PYHKITHH.

13




Huddepenuupyemocts u
apupMeTHIECKUE OTIEPAITHH.
['eoMeTpruecknil CMBICI TPAaJUCHTA.
KacarenpHas miIocKoCTh 1 HOPpMAaJIb.
[Ipou3BoHAs MO HAIIPABICHUIO

[IpousBoansie u qudpepeHunans
BBICIIMX MOPSAKOB. Teopema 0 paBEeHCTBE
CMEIIAHHBIX YaCTHBIX MPOU3BOAHBIX.
@opMyJIbI 1J11 BBIYUCIICHUS

b depeHnranoB BICIIUX TOPSIKOB.
®opmyna Tennopa. JlokanbHbIN
AKCTpeMYM (YHKIIUU MHOTHX
nepeMeHHbIX. HeoOxoaumble u
JNOCTAaTOYHBIE YCIOBUS IKCTPEMYyMa.
YcnoBHbI 3kcTpemyM. [IpaBumo
MHOXKMTeJIeH JlarpaHixa.

20

12

Paznen 11
KparTHblie nHTErpaibl

80

34

40

Buenrnsis u BHyTpeHHSI 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

JIBoliHbIe MHTETpaAJIbl. JINHEMHOCTD,
MOHOTOHHOCTb M KOHEYHAas

A IUTUBHOCTH IBOMHOI'O UHTErpasa.
Brruncnenne 1BOMHBIX UHTETPAJIOB
CBEJICHHEM K IMMOBTOPHBIM. 3aMeHa
MIEPEMEHHBIX B JIBOMHOM HHTErpPAJIE.
[Tepexon kK MOASIPHBIM KOOPAUHATAM.
TpoitHble HUHTETPANIBI U UHTETPAIbI
BbICILIEN KpaTHOCTU. [Ipuiioxxenus
KpAaTHBIX MHTETPAJIOB.

38

14

20

Pa3zgen 12
KpuBoJiIMHEHHbIC MHTETPAJIbI

58

21

28

EcrecTBeHHas mapaMeTpu3annsi KPUBOU.

27

12

11

—10 -




OpueHTanus KpuBoil.

[TonsiTHe KPUBOJIMHENHOTO UHTETpaa 1-
ro pojia. Beruucnenue ceeieHuEM K
ONPENEIICHHOMY HHTETpay.
KpuBonuHeiiHble HHTErpAIbI 2-TO pOJa.
CBs13b C KPUBOJIMHEWMHBIM UHTETPATIOM
1-ro pona u onpeneeHHbIM HHTETPAJIOM.

®opmyita ['puna. HezaBucumocts
KPUBOJIMHEMHOTO HHTErpaia OT My TH

WHTETPUPOBAHUS. 25 9 5 11
[IprnoxeHus: KpUBOJIMHENHBIX
MHTETPAJIOB.

Hroro: 756 263 140 353

I11. O6pa3oBaTe/ibHbIEC TEXHOJIOTHHU

[IpenonaBanue y4yeOHOW MUCIMIUIMHBI CTPOUTCS HAa COYCTAHWH ayIUTOPHBIX
3aHATHI U pa3IMYHbIX (POPM CAMOCTOSITENBHOM PaOOTHI CTYIEHTOB.

Taxke Ha 3aHATHUAX MPAKTUKYETCS CaMOCTOSTENbHAs paboTa CTYJIEHTOB,
BBITIOJTHEHUE 3aJJaHU B MajbIX TpyMIax, MUCbMEHHbIE Pa0OThI, MOJCIUPOBAHUE
JTUCKYCCUOHHBIX CHUTyallud, paboTa C pa3JaTOYHbIM MAaTEepUajoM, IPHUBJIEKAIOTCS
pecypebl cetu INTERNET. Kypc npeaycMaTpuBaeT BBINOJHEHHWE KOHTPOJBHBIX M
CaMOCTOSATENIbHBIX palO0T, MHCHbMEHHBIX OMAIIHUX 3adaHuil. B kadectBe ¢opm
KOHTpPOJISI ~ WCHOJIB3YIOTCSI ~ pa3JIMYHble  BAapUAHTBl  B3aUMONPOBEPKU U
B3aUMOKOHTPOJISI.

NuTepakTuBHOE  B3aMMOJEMCTBUE CTYJECHTOB C OJHOM CTOPOHBI U
npenojaBaresis ¢ Ipyrou, a Takke CTyJACHTOB MEXIy coOOOM M ¢ IpernoaaBaTeaeM BO
BpEMsI IPAKTUYECKUX 3aHITUH.

OopazoseamenvHble mexHo102UU

1. JIuCKyCCHOHHBIE TEXHOJIOTUH

2. Uadopmanmonnsie (U poBbIe)

3. TexHonoruu pa3BUTHUSI KPUTUUECKOTO MBIIUICHUS

Coepemennvie memoovl 00yuenus

1. AkTuBHOE ciyliaHue

2. Jlexuust (TpaAUIIMOHHAS)

IV. OneHouynble MaTepuajbl AJsi NPOBedeHUs] TeKylled M NPOMEKYTOYHOMH
aTTecTalun
1. Ouyenounvie mamepuanvt 013 NPoOBeOCHUsI MEKyuieil 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 HIJKHUX IpaHEl MHOKECTB.
Tononornuyeckre CBOMCTBA MHOXKECTB HA YHACIOBOM MPSIMOU.
OO0pa3sl 1 TPOOOPA3BI MHOKECTB TIPH OTOOPAKEHUSX.
MeTobl OTBICKaHMS OOPAaTHBIX (PYHKLIUM.

UYeTHble ¥ HEYETHBIE (QYHKITUH.

[lepunonuueckue QyHKIUU.

QOyHKINH, 38JaHHbIE TAPAMETPUYECKHU.

OyHKIINH, 33JaHHBIE HEABHO.

OrpanuyeHHbIe PYHKITUH.

. Beraucnenue IIpcacioB MOCJIEAOBATEILHOCTEN C ITOMOIIBIO TCOPEMBI O IIPCALIIC

IIPOMEKYTOUYHOM MOCIEN0BATEIBHOCTH.

Brruncnenue npeaenos mociae0BaTeIbHOCTEN ¢ TOMOLIBIO TeopeM Teruua u
[ITome1a.

CnenuanbHble TPUEMBI BEIYUCIIEHUS IPEETIOB MOCIEN0BATEIBHOCTEN.
KonTtpripumepsl, CBSI3aHHbBIE C IOHATHEM IIPEAEIIA MOCIEI0BATEIbHOCTH.
BepxHuli 1 HUKHHAN DpeAe NOCIEA0BATENbHOCTH.

Brruncnenune cymm psiosB.

IlepecTaHOBKa U rPyNIUPOBKA YIEHOB PAAA.

YMHOXKEHHUE PsIIOB.

[IpenenbHbIE TOUKH MHOYKECTBA.

CrenranbHbIe TPUEMbI BHIYUCIICHUS IPEJEIOB (PYHKITUH.

O CUMBOJHKA.

Hcnons3oBanre O CHMBOJHKHM IIPH BHIYHCIICHHH TPEICIOB (YHKIIUIA.
KouTtpnpumepsl, cBsi3aHHbIE ¢ TOHATHEM TIpeiena GyHKIIUU.

Bepxuuit u HIOKHUM nipeen QyHKIUY.

[Ipenenbr MOHOTOHHBIX (HYHKITHA.

DTanoHHbIE IPEIEIBI.

KoHTpnpumepsl, CBA3aHHbIE ¢ TOHATHEM Tpeiena GyHKUINH.

Teopema BeiiepiTpacca 06 OrpaHU4€HHOCTH HENPEPHIBHON (QYHKIIUU.
TeopeMbl 00 oOpalnieHN HENPEPHIBHOW PYHKIIUU B HYJIb U O IPOMEXKYTOUHBIX
3HAUCHHUAX HEMpepbIBHON (yHKIMU. PerieHue ypaBHEHHI.
HenpepsiBHOCTH 00paTHOM QYyHKIUY.

KouTpnpumepsl, CBsI3aHHBIC C TOHATHEM HEMPEPHIBHOCTH (QYHKITHH.
['unepOonmueckne QPyHKITUN.

OCHOBHBIE 3JIEMEHTapHbIE (PYHKIIMH, KaK TOMOMOP(U3MBI TPyII.
JlokazaTenbcTBO quddepeHupyeMocTy (GyHKIUN 110 OTPEIECTICHHUIO.
I'eomeTpruecKkuil CMBICII IPOU3BOIHOM.

[Ipumenenue aquddepeniinana K NprUOINKEHHBIM BEIUUCICHUSIM.
KouTtpnpumepsl, cBsizaHHbIE ¢ TOHATHEM AU GEepeHITUPYEMOCTH 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.

DKCcTpeMyM (DYHKITHH.

[IpakTHyeckue 3a1a4i Ha OTHICKAHNE IKCTPEMATbHBIX 3HAUCHUN (DYHKIUH.
DKCTpEeMyMbI B TEOMETPUUECKUX 3aadax.

Hcropuyeckue 3a1aun Ha SKCTPEMYM.

Jloka3zaTenbCTBO HEPABEHCTB C UCIOJIb30BAHUEM CBOMCTB MOHOTOHHOCTH U
AKCTPEMAIbHBIX 3HAUYCHUN (DYHKIIUH.

®opmyna Telinopa u mpuOINKEHHBIC BBIYUCICHUS.

[Ipumenenue hopmynsl Teiiopa K OTHICKAHUIO MPEETOB (PYHKITUH.
Brimrykieie u BOTHYThIE (yHKITUH.

OKCTPEMYMBI BBITYKJIBIX U BOTHYTHIX (PYyHKIIHA.

JIoKa3aTenbCTBO HEPABEHCTB € UCIIOJIb30BAHUEM MOHITUH BBITYKIOCTU U
BOTHYTOCTH ()yHKILIHHA.

OTpICKaHUE aCUMITOT.

Henunelinble acCUMIOTOTHI.

HuddepennmpoBanue GyHKINN, 3aJaHHBIX TAPAMETPUIECKHU.
HuddepennmpoBanue HESBHO 3aJIaHHBIX (DYHKITUH.

IlepBooOpa3HbIe pa3pbIBHBIX (PYHKIUH.

CrenuanbHble TPUEMbI BEIYUCIICHUSI HEOTIPEIETICHHBIX HHTETPAJIOB.
Kontp npumMeps! B Teopuu unterpaia Pumana.

CnenuanbHble TPUEMBI BEIYUCIIEHUS ONIPEAECICHHBIX HHTETPAJIOB.
Brruncnenue nnarerpana PumanaCTHbTheCA.

TeopeMbl 0 cpeiHEM 3HAYEHUU JJIs1 MUHTErpaa.

OTpickaHue IOWAAeH MIOCKUX (PUTYp U U TUIOLIAIeH MOBEPXHOCTEN BpallleHus

C MOMOILBIO UHTErpaJa.
OTbickaHne 00BEMOB C ITOMOIIBIO HHTETpaIA.

Pemenne pusnueckux 3agayd ¢ IOMOIIBIO UHTErpasa.

Brruncnenme HeKOTOPbIX HECOOCTBEHHBIX HHTETPAJIOB.

[Tpu3Haky CXOAMMOCTH HECOOCTBEHHBIX MHTEIPAJIOB.

AGCOmMIOTHAs CXOAMMOCTh HECOOCTBEHHBIX HHTEIPAJIOB.

ToHKHE IpU3HAKKH CXOJAMMOCTHU MOJIOKHUTENBHBIX YACIOBBIX PSAOB.
AOCoIII0OTHas! CXOJUMOCTh YUCIOBBIX PSAAOB.

HekoTopsle mprieMbl OTBICKAHUSI CYMM YHCJIOBBIX PSAJIOB.

WHTerpanbHblil NPU3HAK CXOJUMOCTH YUCIIOBBIX PSJIOB.

OTbickanue 00JaCTH CXOAUMOCTU (YHKIIMOHAIBHBIX PSJIOB.

PaBHOMEpHas cxoquMOCTh (PYHKIMOHATBHBIX OCTIEA0BATEIBHOCTEN U PSAIOB.
HuddepenurpoBanne GyHKINOHATBHBIX PSIOB.

WNuTterpupoBanue (pyHKIIMOHAIBHBIX PSIAOB.

KouTtpnpumeps! B Teopun (yHKIIMOHATIBHBIX PSAIOB.
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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 CXOIUMOCTH CTENIEHHOTO PsiAA.

Paznoxenue GyHKINI B CTETICHHBIE PSIIBI.

[TpubnkeHHbIE BRIYUCICHUS C TTIOMOIILI0 (PYHKITMOHAIBHBIX PSJIOB.
DKCHOHEHTa U Jorapupm, Kak cymMma psja.

Tpuronomerpuyeckue u runepOoIrueckrue GyHKINUU, KaK CYyMMBbI
(yHKIIUPHATBHBIX PSJIOB.

Tonosornueckre cBOMCTBA MHOKECTB B MHOTOMEPHOM ITPOCTPAHCTBE.
[Ipenen ¢byukuun mHOTUX IepeMeHHbIX. [ToBTOpHBIE ipeaensl. [Ipenen nmo
HanpasieHuto. [Ipenen no kpusoil. KoHTpripuMepsbl, CBSI3aHHBIE C TOHITUEM
npenena QyHKIHH.

HenpepbIBHOCTh (DyHKIIMIT MHOTHX NepeMeHHbIX. HenpephIBHOCTH 1O
(uKcupoBaHHON nepeMeHHoM. HenpepbhIBHOCTD 10 MOMPOCTPAHCTRY.
KonTtpripumepsl, CBSI3aHHBIE C IOHATUEM HENIPEPHIBHOCTHU.

['eomerpuyeckas nurepnperanus 1uhepeHIupyeMoCcTH i MHOTOMEPHOM
¢bynkuun. KacarenbHast miockocTs 1 HOpMalb.

Yactable pou3BOAHbIC U AU(hEepEHITUATBI BHICIINX MOPSIIKOB MHOTOMEPHBIX
¢bynkuwmii. KoHTpripumepsl, CBs3aHHBIE ¢ TTOHATHEM AU (EPEHITUPYEMOCTH.
DKCTpeMyM MHOIOMEPHON (PyHKLHUH.

Y CIIOBHBIN DKCTPEMYM.

Mepa Kopnana.

MHuoxectBa JIeGeroBoit Mephl HYJIb.

HexoTopbie mpueMbl BEIYUCIEHUS JBOWHBIX U TPOWHBIX UHTETPAJIOB.
MHoOroMepHsble UHTETPabI.

HecoOcTBeHHbIe KpaTHBIE HHTETPAJIBI.

IIpunoxeHus: KpaTHbIX UHTETPAJIOB.

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

Bropas ¢opmyna ['puna.

[Ipuno>xeHus: KpUBOJIMHENHBIX HHTETPAJIOB.

KOHTpOJILHLIe BOIIPOCHI U 3a1aHUHA

BBeneHne B aHaJINn3

1. IlpuBenure onpeneneHue BEpXHEW rpaHd MHOXKECTBA.
2. lIpuBenure npuMep MHOKECTBA, UMEIOIIETO BEPXHIOIO I'PaHb U HE UMEIOILETO

HaAanMMCHBIICT'O 3JICMCHTA.

3. HaﬁﬂHTe BCPXHUC U HUKHUC I'PAHN MHOKCCTB.

31 [0,1;0,011; 0,00111, K } 39 {(-1)”””71:;17 N}

4. IlpuBenuTte npuMep MHOKECTBA UMEIOIIETO BEPXHIOIO IPAHb U HE HMEIOIIETO
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HaVMEHBIIIETO JIEMEHTA

5. IlpuBenute onpeneneHue GyHKIUU.

6. Cpeau KpUBBIX, IPUBEICHHBIX HA PUCYHKAX, BEIOEPUTE T€, KOTOPBHIE SBISIOTCS
rpagukamMu QpyHKIUN.

7. IlpuBeaure nmpuMep mpeena mocieI0BaTeIbHOCTH.

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

9. IlpuBenure onpeaeneHue npeaena GyHKIUU B TOUKE.

10.ITpuBenuTe mpuMepsbl HYHKIINA, IMEIOIINX KOHEYHBIN MPEIes, UMEIOIIHNX
OECKOHEUHBIN TIpeell, He UMEIOIINX Mpeena B 3aIaHHON TOUKeE.

11.IlpuBenure onpeneneHue HENPEPbIBHON (QYyHKLINH.

12.ITpuBenute npuMepsbl pa3pbIBHBIX GYHKIIMH, UMEIOIINX TOYKH pa3pbiBa
Pa3JIMYHBIX TUIIOB.

AunddepenunpoBanne 0OAHOMEPHBIX PYHKIHMA. IKCTPEMYM OJJHOMEPHOI1
¢pynkuuu. UarerpupoBanmne 0AHOMEPHbIX PyHKIUIA.

1. IlpuBenure onpenenenue tuPppepeHIUpyeMoCcTd GYHKINUN B TOUKE U
IPOU3BOAHON (DYHKIIMH B TOUKE.

2. Ykaxwure cBsi3b MEKIY TUPPEpeHIINPYEMOCTHIO U HEMTPEPHIBHOCTHIO (PYHKIIUU

B TOYKC. HpI/IBeI[I/ITC HCO6XOI[I/IMLIC IMPUMCPHIL.

2 T
3. Omnpenenure, siBnsgeTcs 14 GyHKIUNA J(x) =x" Signx p J(¥) =xsignx
muddepeHupyeMbIMHA B TOUKE ¥ =0,
4. Haitnure mpou3BoaHbIC QYHKIIHH

— 2 2
A1 f(x) =cos (12x +%) i () :e2(x+l).

5. IlpuBenute omnpeneIeHne TOUYEK JOKATBHOTO MAaKCUMyMa U TOUYEK JOKATLHOTO
MUHUMYMa (QYHKITUH.

6. [IpuBenuTe mpuMepbl TOUEK JIOKATLHOTO MAaKCUMYMa U TOYEK JIOKAJIbHOTO

MuHUMyMa (GyHKIMH. [TokakuTe TeOMETPUIECKYI0 HHTEPIIPETAIIHIO.

[TpuBenuTe mpuMepbl GyHKINNA, HE UMEIOIINX JIOKATBHBIX SKCTPEMYMOB.

ChopmynupyiiTe HEOOX0IUMOE YCIOBUE IKCTPEMYMa.

CdhopmynupyiiTe 10CTaTOUHOE YCIOBHE IKCTPEMYMa.

= o *® A

0.Haitnure ToukuM 3KcTpeMyma pyHKIUN f

101, fO=2G-D gy S =x}- | 103, f@ e

11.HalimuTe HAauOOMBIIE M HAMMEHbBIIIEEe 3HAUCHUE (PYHKITUN / wa IIPOMEKYTKE
D
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1y J@=pt- 5L DR f@y=xet, DL

12.ChopmynupyiiTe onpeneneHue uHTerpana Pumana no otpesky.
13.YVKkaxkuTte Ki1accbl UHTETPUPYEMBIX (QYHKIUM.
14.I1puBenuTe NpuMEP HEUHTETPUPYEMOIN QYHKIIUU.

15.Chopmynupyiite onpeaeneHre nepBooopasHoi PyHKIUY.

16.Haiiqute nepsooOpasHyro I i GyHKIMH S (x) =signx

F(0)=0

, TaKylo, 4TO

17 Ilpueaute popMy:ny pazioxkenus PaninoHanbHON 1poOu Ha dJIeMEHTapHbBIE.

18. HaiinuTe HeompeaeIeHHbIC HHTETPAJIBI.
Y dx x dx

\dx
18.1. SR 18.2. SR 18.3. O:

19.Hangure onpeneneHHbIE HHTETPAIBI.

2 p 1 3
blngdx (‘)vz cos xdx c‘yczex dx
19.1. 1 19.2. 0 19.3. 0

20.IIpuBenute onpeneaeHus: YUCIOBOTO psiga, CXOASIIErocs YUCIOBOTO PsJia.
[TpuBeauTe mpuUMeEpHI CXOIAIMXCS U PACXOISIINXCS PSIOB.

21.ChopmynupyiiTe HEOOXOIUMBIN ITPU3HAK CXOAUMOCTH YUCIOBOTO psja.
SABnsercs 11 HEOOXOAUMOE YCIOBHE CXOUMOCTHU JocTaTouHbIM. [IpuBeauTe
pUMEPHI.

22.ChopmynupyiTe 10CTaTOYHbIE TPU3HAKU CXOJAUMOCTH MOJIOKUTETBHBIX
PANIOB. SIBISIOTCS JIM TOCTAaTOYHBIE YCIIOBHS CXOJIUMOCTH HEOOXOIUMBIMHU.

23.Chopmynupyiite onpeesacHus: abCOMOTHO CXOSIIETOCs YUCIOBOIO psijia,
YCJIOBHO CXOJSILIEr0Ccsl YUCIO0BOro psiaa. [IpuBeaure npumMepsl.

24.ChopmynupyiiTe JOCTaTOYHBIC TPU3HAKU CXOIUMOCTH PSIOB C
MPOU3BOJILHBIMU ujieHaMHU. [IpuBeauTe npuMepsbl, MOKa3bIBAIOIIKE, YTO BCE
YCJIOBUSI TEOPEM SIBIISIFOTCS CYIIECTBEHHBIMU.

25.ChopmynupyiiTe mpu3HaKU aOCOIIOTHON CXOIUMOCTH.

26.ChopmynupyiiTe onpeieeHue 3HaKOUePeyOIIErocs: CXOIAIIerocs
YHCIIOBOTO Psijia, MPU3HAKU cXoauMocTH. [IpuBenure mpumepsl,
MOKA3bIBAIOIINE, UTO BCE YCIOBUS TEOPEM SIBIISIFOTCS CYIIECTBEHHBIMH.

27.Chopmynupyite onpeneneHne GyHKIIMOHAIBHON IMOCIE0BATSILHOCTH,
OTIpeIeTICHHUS TOTOYEHHON CXOUMOCTH, O0JIACTH CXOAUMOCTH, TIPEACITLHOMN
(yHKUIUU.

28.ChopmynupyiiTe onpeieieHne paBHOMEPHOM CXOIUMOCTH (DYHKIIMOHATLHOM
MOCJIeI0BaTEILHOCTH.

29.ChopmynupyiiTe TOCTaTOYHBIEC YCIOBHS HEMPEPHIBHOCTH MPEIEIbHON
byHKUIUU. SABISIOTCS JIM TOCTATOYHBIE YCIOBUS HEOOX0AUMBIMU? MOXKET Jn
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MOCJIEI0BATEIbHOCTh HEMPEPBIBHBIX (DYHKIUH CXOAUTHCS PAaBHOMEPHO K
Pa3phIBHOUN (PYHKITUH.

30.CdopmynupyiiTe 10CTaTOUHbIE YCI0BUA TU((HEepeHIIMPYEMOCTH MPEeAeTbHOM
byHKIIH. SIBISIOTCS W JOCTATOYHBIE YCIOBHS HEOOXOAUMBIMU?

31.Chopmynupyiite onpeneneHrue PyHKIIMOHATBHOTO psijia, ONpeAeIeHuUs
MOTOYEYHOM CXOJUMOCTH, 00JIACTH CXOAUMOCTH, CyMMBI psijia.

32.ChopmynupyiiTe onpeaeneHrne paBHOMEPHON CXOAUMOCTU (DYHKIIMOHATIbHON
psna.

33.ChopmynupyiiTe JOCTaTOYHBIC YCIOBUS HETIPEPHIBHOCTUA CYyMMBI PS/Ia.
SIBISIFOTCS JTM JOCTATOYHBIE YCIOBHS HEOOXOAUMBIMU?

34.ChopmynupyiiTe 40CTaTOUHbIE YCIOBUA TU(DPEPEHIIMPYEMOCTH CYMMBI Psia.
SIBISIFOTCS TM TOCTATOYHBIE YCIOBHS HEOOXOAUMBIMU?

35.ChopmynupyiiTe onpeeneHre CTENeHHOro psiia, OMUIIUTE CTPYKTYPY
00J1aCTH CXOJUMOCTH, XapaKTep CXOAUMOCTH.

36.1IpuBenuTe criocoObl OTHICKAHUS PAANyCca CXOIUMOCTH CTENIEHHOTO Psia.

37.Chopmynupyiite onpeneneHus psanoB Teinopa, MakiopeHa.

38.ChopmynupyiiTe JOCTATOYHBIC YCIOBUS PA3IOKECHUS (QYHKIIUU B PST
Tewnopa.

39.11onyuunTe pa3noxKeHus B CTEIEHHOMN Psii OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH,
YKQXKHUTE 00JACTH CXOUMOCTH MOTyYEHHBIX PSIIOB.

3anaqn HA NPAKTUHYECCKHUX 3AaHATHUHAX

AuddepenunpoBanue 0JHOMEPHBIX (PYHKIHA. IKCTPEMYM OJTHOMEPHOI1
GyHkuun

1. Onpenenure, OyAeT i PyHKIMS /) :‘/ﬁ >51n\/ﬂ nuddepenuupyemMa B
TOYKEe <~ =0,

® Jx 6

f(x) =sin? 2§x2 +&tl—;
arctg—= =

2. HaiiguTte npon3BoaHYI0 (PYHKITUU Sg
f(x) =2

1+x* | B HEMOABWKHBIX TOYKAX dTOU

3. Haiigute xacatenbHbie QYHKITUU
byHKIIH.

e 2
4. Onpeenute, CKOIbKo pas Gynkmus 7 ) ¢ b nuddepeHIUpyeEMa B
TOYKe ~ =0,

5. llyerp  /(x) =x>sinpx  Joka)KUTe, 4TO JJIs JIEOOOTO uncina M Haljercs

xo >M, xO):O.

TO4YKa Takas, 4ToO f «

i sin (e"' I sin%x+;—cos%—.\‘) . xtsin? x
m — 5
6. Halinure npenens 6.1. »®1 Tx-x+l 6.2, a®0n(+)-x
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7. HaliguTe mpoMexyTKd MOHOTOHHOCTH U TOYKH IKCTpeMyMa QyHKITUN
f@ - e F
8. Haiimute HanMeHblIee U HauOOJIbIlIEe 3HaYCHHE (PYHKIUN

_3_ 2
fx)=x7-6x"+9x- 1 g grpeske [2:4],

9. HaiiguTe paBHOOEAPEHHBIN TPEYTOJLHUK HAMOOIBIIIECH TTOIIA 1, BIIMCAHHBIN
B OKPY>KHOCTH 33JIaHHOTO paanyca

2(x-1)
>
10. Toxakxnte HEpABEHCTBO x+l 0 x>1_ JIpuBeauTe reoMETpUYECKYIO
WLTIOCTPALHMIO.
11. Haiigute npoMeKyTKH BBITYKJIOCTH U BOTHYTOCTH, @ TaK)K€ TOUKH Ieperuda
>

f(x) =25

byHKIIIH x|

_.3
12. Haiizute BTOpYO Ipou3BonHyko Qyrkun / (¥) =X +arctgx

Heonpenenennslii uHTErpaj. OnpenesieHHbIA HHTETPAJ

1. Haiigute uHTErpaibl.
2.
W(x 2x+2)1n(x+1)+2xdx

. 12
11, gx- D(2x+3)“dx 12, e
. 2x0-2x% +4x A
@) 2,2 v S6in 3x d
1.3. (x+D)(x-1D)7(x" +1) 14 QF ’sinsxax
. V2+X 2esi sin® x
X Ne' gy O—5dx
15, T te. Q™ 17 Sosts
P
1 6 i hv
o 3+x N ‘s%n2x cozsxdx
17 -3 2 1§ oSinx+cos x
1 0,5 ,
(‘{)53 +e" - sin&x - ml;)ix O2x- 1™+ *dy
1.9. 0 1.10. o
e 0
On2x Xl bx3 1- x*dx
1.11. 1 1.12. -1
HecoOcTBennbIii maTerpad. lipunoxkenus narerpasga
—4
1. HaiiguTe miomanb GUrypsl OTpaHUYCHHON TUHUAMHA ¥ =5in2x g Yo

. L x =217, y:it3, (1 [0;2]
2. Haiinute nyiMHy KpUBOH 3

3. HccnenyiiTe Ha CXOAUMOCTh HECOOCTBEHHBINM UHTETPAI.
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YucaoBblie psiabl

1. Uccnenyiite HA CXOAUMOCTD Psi.

Jn 1l Jonl 2n’ 1 2 2
15— I T I—
L 3 g eednt 30 g e 20 g an 3

n® 1 7 )2 Lﬂ( D" s ™

11n
" el 5" Wt 1T 6 vo (2n)! 17 o

(I)yHKIII/IOHaJIBHLIe H CTENNCHHBIC PSIAbI

1. Hccnenyiite GyHKIMOHATLHYIO TTOCICIOBATEIHFHOCTD {f n} HA CXOAUMOCTb
Y PABHOMEPHYIO CXOJIMMOCTh HA MHOKECTBE A.

__arctg nx
L1, S0 =l asfor] o MO A=(0)

2. HccnenyiiTe Ha paBHOMEPHYIO CXOJIUMOCTb (DYHKIIMOHAJIBHBIHN PsJT Ha
MHOXeECTBE A.

g y
2 % o -1 no 2
b1 AT a=(ow) 5, na=1< )W 4=(0:4¥),
g (- 1)n+1—amtgx s e nix’ cos nx
23, n= e A=(¥E) g . A=lowp]

3. Haiinure pazu/lyc MHTEpBaJ U 00J1aCTh CXOI[I/IMOCTI/I CTENEHHOTO pAJa.

(1 + )‘ a n)
3.1, g 32, n= )
4. Oyukuuio [ pasiaoxkuTe B psaa MakiaopeHa v HalauTe 001acTh CXOJUMOCTH

ATOTO psija.

- —ed
g1, SO =" 4y TOEEE 43 s =mia- v,
5. Hanpure cymmy psina

o x2 n-1

as— Q n(n+1)x"
5.1. n= ) 5.2. n=

JAuddepenunanbHoe ucuuciaeHue GyHKIUA MHOTHX AeiCTBUTEIbHBIX
MepeMeHHbIX
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F(x9.2) _J[Z>sin%></x2 +y2 +z2, z10,

W(0’090) _.|. B
1. Haiinure | U1t QYHKITHH fo, z=0
E K E — . hyz
2. Hatimure Tx , " u T ISt (byHK]_H/IH f(x,y,2) =x
Ts

o _ Xz
3. Haiimure W% gug pyskupn  /(%0,2) =e7 Xosx

4. Haiinute df(%’l’o) " dzf(%’l’o)

f(x,y,z) =z Xinxy +% >X0s xz

st QyHKIAH

a2 2
5. Haiizure KacaTelIbHYyI0 IockocTh K pynkiun  J (5)) =1+x7- 7
MMAPAUIENBHYIO IUIOCKOCTU P (¥, 3) =1- x+y

6. HalimuTe TOYKH TOKaJIbHOTO 3KCTpeMyMa PyHKIUU

F ey =i

- -
I+x°+y~

2

6.1 Sx»z2)=x"(1-x-y-2) 6.2
7. HalimuTe TOYKH yCIOBHOTO SKCTpeMyMa GYHKIMK -/, TP 3aJJaHHBIX
OTPAHUYECHHUSIX.

7.1. f(x’y’z) :'X:y27 X+y:Z

72, flxy,z)=xy+z, XP+y? =2, x+y+z=3
/[BOiiHbIE U TPOWHbIE HHTErPAJIbI, UX NIPHJIOKECHUSA

1. HaiiguTe nBoiHOM nHTErpa mo obnactu G, OrpaHUYECHHON YKa3aHHBIMU
JMHUSAMHA

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

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

1\

a@y " Vdxdy, 2x=y, 2x=y+1, y =0,y =1
13 G

c‘!‘)z—ydxdy, X

14. G

2. Haiigute TpoiiHOI HHTErpas rno odiactu G, OrpaHUYEHHON YKa3aHHBIMU

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

HOBerHOCTHMI/I
Qydxdydz, x =0,y =0, z =1, x+y+z =2
2.1. G
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W‘dxdydz x—l,y =0, z =0, x* +y =1, z =x? +y

X2 +y

22. G

dﬁ‘ﬂxz +y2)dxdydz, x =0, z =0,z =1, x? +y2 =1, (x3 0)

23. G

3. Haiiaure minomans GUrypsl, OrpaHU4€HHON JTMHUSIMU

31 4y o’ 4x, x @y 3

3.2..

x @2y, y e3x, 3x @2 y, x @4 2y

4. Haiigute 00beM Tena OrpaHUYEHHOTO TOBEPXHOCTAMU

2 2

41 X" y2 e2x, z.xz_ ye, z @0

KpuBoJsinHeiiHbIe MHTETPaJIbI

1. Halinute KpUBOJIMHEWHBIE HHTETPAJIBI

&f2x + y)ds, | =4BOA, 4 =(1,0), B =(0,2), O =(0,0)

1.1. 1

c‘)/;ds, [:x =a(t- sint), y =a(l- cost), 0E£¢t£2p

1.2. 1
Oydx- xdy, Iy =x>, 0Ex£2
1.3. 1

Q- V- (x+y)dy,

1.4. 1 | MpOM3BOJBHBIN MyTh, COEIUHSIOUINI TOYKU

A=2,-1), B =(1,0)

2. Ucnonwb3ys hopmyny ['punHa, HaliuTe HHTETpal

O¢ (1- cosy)dx- e*(y- siny)dy, G ={(x,y) : x1 [0,p], O£ y£sinx}

G

2. Ouenounvie mamepuaisvl 0131 NPOGEOCHUA RPOMEHCYMOUHOU ammecmayuu

[Inanupyemslii
Tunosble KOHTPOJIbHBIE

o0pa3oBaTenbHbIN pe3yIbTaT

Kpurepun onieHMBaHus 1 1IKajga

MaTeMaTHYecKux U (Win) | 3agady IIOUCKA

3aIaHHs OILICHUBAHHUS
(KOMTIETEHITNSI, HHIUKATOD)
OIIK-1 Cnocoben 1. Vxaxure | ® [lotno u  npasunvho  Oamsi
IIPUMEHATD TEOPETUYECKUE omeenibl Ha 6ce nocndaesjleHHble
(yHIaMeHTAIbHBIE  3HAHUS, | PE3yJIbTATHI, 60npocel, npusedensl
Heobxo00uMvle npumepwl,
MOJyYeHHbIE B OOJIACTH | MO3BOJISIONIME  PEIIUTh
cmyoenm noKasvieaem
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€CTECTBCHHBIX HayK, u
HUCITIOJIB30BAaTh ux B
npoQeCCuOHAIBHON
JIESITCIIBHOCTH

OIIK-1.1 Ocywecmensiem
ombop meopemuueckozo u
NPAKMULecKo20 mamepuaa
OIIK-1.2 Pewwaem munoewie
3a0aqu 8 pamkax
npogeccuoHanvbHol
oessmenbHOCHU

OIlIK-1.3 Ucnoanvzyem

pasznuunble Memoowl u
npuemvl  peuwieHus  3a0ay
npogeccuonanvroll
oesamenbHOCmuU

IKCTpeMyMa (DYyHKIMH Ha

OTpE3Ke.
2. Broibepute oaHy u3
MOACTAaHOBOK  Diinepa,
MO3BOJISIONILY IO HalTH
HeOompeaeJICHHbIN
HWHTEerpa
dx
xVxt ox 1
Hatiqure HAaHHEBIA
HEOIpeIeTICHHbIN
WHTETpall.

3. IlpoBenuTe aHanus
CBOWCTB (P)YHKLIUHU U
MOCTPOMTE ICKU3 €€
rpaduka 1mo
XapaKTepHBIM TOYKAM
(HyJsIM, SKCTpEMyMaM,
TOYKaM Teperunda)
3x 4)

f(x) ® T

4. Ilyctp
S(x)=x>sinp x
JIoKaxXuTe, 4TO JJIsI
moboro ynucia M
HaleTcsl Touka

X >M , Takas, 4TO
J&x0) =0, [puBenute
TEOMETPUUYECKYIO
WHTEPIPETAINIO 33]1a4H.
5. Haligure miomans
obmactu D,
OrpaHUYCHHOU
yKa3aHHBIMU JINHUSIMH,
a) IEUCTBYsI 1O
ornpezeneHus, 1 0)
pUMEHSIsE POpMYyITy
I'puna
D:y=x*-1,y=-x+
1.

NOHUMAHUE
mamepuana
— 30— 40 6annos
e [lonno u npasuibHo  OAHbL
omeemol HA 6ce NOCABICHHbLE

uzjlazcaemoco

680NPOCHL, npuseoeHvl
npumepsvl, O0OHAKO UMEIOMCs
HemoOYHOCmU; 8 yenom
cmyoeHm nokaszvleéaem
NOHUMAHUE U3YYEHHO20
Mamepuana
— 20— 29 6anna

® Omeem Oan 68 OCHOBHOM

NPAUIbHO, HO HEeOOCMAMmMOYHO
apeyMeHmupoBanvl  blE00UL,
npueeoenvl He ace
HeobXoo0umvle npumepbl
—10- 19 6annos

® Jlanvl negepHblie omeemsl HA
noCcmasieHHvle 6ONPOCHI
—0-9 6annos

V. YueOHO-MeTOANYeCcKOe U HHPOPMAIITHOHHOE o0ecniedeHue JUCHUTINHbBI

1) Pexomennyemas auteparypa
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a) OcHOBHaA JIUTEpaTypa:

1. 1. ®uxrenronsiy, . M. Kypc nuddepennnanbHOro 1 HHTErpaabHOTO UcuuciaeHus B
3-x 1. Tom 3 / I'. M. ®uxtenronbu. — 14-e uzna., crep. — Cankr-IletepOypr : Jlanb,
2023. — 656 c. — ISBN 978-5-507-47239-0. — Texcrt : 3nexkTpoHHbIl // JlaHp :
ANEKTpOHHO-OnbMMoTeunas cuctema. — URL: https://e.lanbook.com/book/351872
2. 'onmy6eB A. A. Benenue B aHanuz: yueOHoe mocobue / A. A. T'ony6es, B. 1O.

Cyerun ; ®enep. areHTcTBO MO oOpaszoBanuto, ['OY BIIO "Tmep. roc. yH-1". -
TBeps : TBepckoil rocyaapcTBeHHbli yauepeuret, 2007. - 158 c. : un. - bubauorp.:
c. 155 (7 Ha3B.). — DneKTpoHHBIN pecypc. — Pexum nocryna:
http://texts.lib.tversu.ru/texts/016260gl.pdf

0) lonoiHMTEILHAA JTIUTEpPaTypAa:

1. Mapon, 1. A. JlubdepenimanbHoe U UHTETPAIbLHOE HCUKUCICHUE B MPUMEpPAX U

3amavax. OyHKIUKU OJTHOM mepeMeHHOoH : ydyeObHoe mocobue / M. A. Mapon. — 3-e
u3a. — Cankr-IlerepOypr : Jlans, 2022. — 400 c. — ISBN 978-5-8114-0849-8. —
Teker : anexkTponHsblil / Jlanb : snekTpoHHO-OmMOMMoTeyHass cucrema. — URL:

https://e.lanbook.com/book/210134
2. Tonyber A.A. JluddepeHnuanpbHoe W HWHTErpaTbHOE HCUHUCICHUE (YHKIIHIMA

OJIHOTO JICCTBUTEJILHOTO MIEPEMEHHOr0 : yueOHoe nocooue / A. A. I'ony6es; M-Bo
oOpazoBanus P®, OI'BOY BIIO "Teep. roc. ys-t". - TBepsr: TBepckoii
rocyJapcTBeHHbIM yHuBepcutet, 2015. - 158 c. : uin., Tabn. - bubauorp.: c. 155 (14
Ha3B.). — DJIEKTPOHHBIN pecypc. — Pexxum gocryna:
http://texts.lib.tversu.ru/texts/09885ucheb.pdf

2) Ilpoepammnoe obecneuerue

Google Chrome oecriataoe 110
SAunexc bpaysep oecruiatHoe 110
Kaspersky Endpoint Security 10 | akT Ha nepemaay npas I1K545 ot 16.12.2022
MHoro(yHKIHMOHATbHBIHI oecrutatHoe 110
peaaktop ONLYOFFICE
OC Linux Ubuntu oecrnatHoe 110

3) Cospemennvle  npogheccuonanvhvle 0azbl  OAHHLIX U UHDOPMAYUOHHBIE
CNpaBoOUHbLE CUCTEMbL

Bunx undgopmanuoHHOro pecypcea,
Ne HAUMEHOBaHHUE
n/n UH(OPMAIIMOHHOT O Anpec (URL)
pecypca
1 OBC «ZNANIUM.COM» https://znanium.com/
2 ObC «FOPAUT» https://urait.ru/
3 IbC «Vmuepeirercras https://biblioclub.ru/
OMOJIMOTEeKa OHJIATHY i
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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
https://biblioclub.ru/

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

5 OBC «JIAHb» http://e.lanbook.com

6 OBC TeI'Y http://megapro.tversu.ru/megapro/Web

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

8 Pecypebl uspatenkCrea Springer http://link.springer.com/
Nature

9 CIIC KoncynbranTtllntoc (B cetn
TBI'Y)

VI. Meroauyeckne MaTepuaJibl 1Ji 00y4aAIOIUXCS M0 OCBOCHUIO JUCHUILTUHBI
Bonpocul k s3x3ameny

1 cemecTp
1. MnuoxectBa. [logmHoxkecTBa. [Ipumepsl. TeopeTUKO-MHOXKECTBEHHBIE ONEPALIUU
C MHOXECTBaMH: 00bEIMHEHHUE, [IEPECEUEHUE, PA3HOCTh MHOXKECTB.
2. Ilpunuun marematuyeckol nHaykuuu. Hepasenctso bepnyiu.

(98]

bunom HrroToHa.

4. TlonsiTue NEeCATUYHOMN IPOOU U AeCTBUTENBbHOTO unciia. KoHeuHble 1ecsITUUHbIC
npoOu. OTHOIIIEHHE MOPsJIKa HA MHOXKECTBE IEUCTBUTENbHBIX uncen. CBOWCTBa
OTHOILICHUS TIOPSIIKA.

5. OrpaHnueHHbIE MHOXKECTBA. BepxHue u HkHUE Tpanu. [Ipumepsl. CBoMcTBA.

TeopeMsl 0 CylIeCTBOBAHUM BEPXHEN U HUKHEW TPAHU.

IIpu3Haky BepXHEW U HUKHEW I'PaHu.

PanmonanbHbie M MppaMOHAIBHBIE YUCIIA.

Hpuniun Kantopa. Mpunnun bopens Je6era.

o 0=

[Tonsatue otHomenust U GpyHkuuu. [Ipumepsl. 3HaueHne GyHKIIMHU B TOUKE.

OO6nacTp onpeesIeHUs] U MHOXECTBO 3HaueHuU PpyHkiuu. ['paduk GyHKIIUN.

Paznuunbie ciocoObl 3aanus GyHKITUH.

10. O6pa3 u npoodpa3 MHOKeCTBa MpU oToOpakenuu. [Ipumepsl. CBolicTBa.

11. HbeKTUBHBIC, CHOPBEKTUBHBIC U OMEKTHBHBIE 0TOOpakeHuUs. [Ipumepsl.

12. Komno3umus ¢pyskuumid. [Ipumepsi.

13. IlonsiTue obpatHoOMt pyHkuuu. [Iprmepsl.

14. YcnoBus cyiecTBOBaHUs 00paTHON (QyHKIIUU.

15. Yucnoseie pynkiuu. OrpanndeHHbie PyHKIIMU. MOHOTOHHbBIE (DYHKIIMH.
Yernsle u HeueTHble QyHKImH. [lepuoanueckue ¢pynkuuu. [Tpumepst. ColicTBa.

16. Dnemenrtapubie Gynkimu. Knaccudukams 3meMeHTapHbIX QYyHKITHMA.

17. ®ynkuun, 3a1aHHBIE TAPAMETPUUIECKH, U QYHKIINY, 3aJaHHBIC HESBHO.

18.I1ongatue nocnenoarenbHOCTH. [loanmocnenoBarenbHOCTh. [IpuMepsl.

19. Tlonarue npeaena 4ucIOBOM nociueaoBarenbHOCTU. [Ipumepsl.
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http://www.iprbookshop.ru/
http://e.lanbook.com/
http://megapro.tversu.ru/megapro/Web
http://eprints.tversu.ru/
http://link.springer.com/

20. OCHOBHBIE CBOWCTBA YHMCIIOBBIX MOCIEA0BATENbHOCTEN. EAMHCTBEHHOCTh
npenena. OrpaHM4eHHOCTh CXOIAIIEHCS TOCIeN0BaTeNbHOCTH. CXOAMMOCTh
IIOAIIOCJIEIOBATENBHOCTH.

21. Ilpenen yucia0BOI MOCIIEIOBATEIIBHOCTH U apU(PMETUUECKUE OTIEPAIUU.
Heomnpenenennocru.

22. IlpenenbHbli IEPEX0] B HEPABEHCTBAX.

23. Teopema o ipezene NpoMeKyTOYHOM MOCIIEI0BATEIbHOCTH.

24.CX0uMOCTh MOHOTOHHOM OTPaHUYEHHOM MOCJIEA0BATEILHOCTH.

25.Yucno e Kak BEpXHss I'PaHb U KaK Npeiel.

26. CymecTBOBaHHE MOHOTOHHOM MOJIIOCIIEI0BATEIbHOCTH Y IPOU3BOJIBHOM
I0CJIEN0BATENBLHOCTH. [IpuHIMIT BobIano Beriepmpacca.

27. Kputepuii Kol cXoAMMOCTH YUCIOBOM MOCIEI0BATEIbHOCTH.

28. beckoHeuHo MaJbie rocienoBareabHoCcTH. [Ipenen nponsBeneHnss 06CKOHEYHO
MaJIOW ¥ OTPAaHUYEHHOM IOCIIEI0BATEIBHOCTH.

29.1lonsiTue npeaenbHO Touku MHOXeCTBaA. [Ipumepsl. XapakTepuzanus
IIPEAETBbHON TOYKM MHOXKECTBA B TEPMUHAX ITOCJIEN0BATENBHOCTEN DIIEMEHTOB
MHO>KECTBA

30. [TonsTue peaena GyHKIUH B TOUKE. DKBUBAJICHTHBIE OTPEICIICHHUS.

31. OgnoctoponHue npeenbl. TeopeMa o cyliecTBOBaHUU peesia (GYHKIUH B
TEPMHUHAX OAHOCTOPOHHUX.

32. DKBUBAJIGHTHOCTH ompesenennii npeaena Gynkiuu no Komwu u no I'eiine.

33. OcHOBHBIE CBOWCTBA Mpeea GyHKIIMN B TOUYKE. EMMHCTBEHHOCTH MIpeena.
JlokanbHasi OrpaHUYEHHOCTh (DYHKIIMM UMEIOUIEH KOHEUHBIN MTPEIEIT B TOUKE.

34. lIpenen ¢hyHKIUMU B TOUKE U apudmeTnueckue oneparuu. HeonpeaeneHHOCTH
IIPY BBIYKUCIIEHUH NpeneioB. [IpenenbHblii nepexoa B HepaBeHCTBax. TeopeMa o
npeesne IpoOMexXyTOUHON QPyHKIUY.

35. Teopema o mpejerie cioXHON (QyHKITUH.

lim sin x

36. IlepBrbIii 3amedaTenbHBIN Ipeaen *®0 *
X X
. . IM1<1+$> lim O+$J
37. Bropoil 3aMe4aTeIbHbId Ipeen  x® +¥ ) x® -y /)
1
lim (1 + x)~
x® 0 .
L gt . In(l .
lim <=1 lim <=1 lim 20+ 1M e —
38. DTanoHHBIC Mpeaeap: *®0 * - x®0 * - x®0 * - a®0 Y
lim <=0 lim '&gauézo lim x® Xog, x =0
39. DTanoHHbBIE MIPEAEIBI; ¥® +¥ @ , X®+¥ X , X®0+

40. beckoHEeYHO Majible U OECKOHEYHO OO0JbIINE (PYHKIIMU. DKBUBAJIEHTHBIC
¢ynkuu. O cumBoiuka. [Ipumepst. CBoiicTBa.
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41. Ilonsatue HenpepbIBHON (DYHKIIMH B TOYKE. DKBUBAJIICHTHBIE ONPEICIICHHUS.
[Tpumepsr.

42. OIHOCTOPOHHSS HENMPEPBIBHOCTD. [Iprmepsl. Y ciloBHE HENMPEPHIBHOCTHU B
TEpMHUHAX OAHOCTOpOHHEW. Kinaccuukanus Touek pa3pbiBa (QyHKIIHH.

43. HenpepbIBHOCTH (PYHKIIMU B TOUKE U apu(PMETHUECKHUE OIEepaliu.
HernpepbIBHOCT KOMITO3UIIMKM HEIPEPHIBHBIX (YHKIIUA.

44. Teopema BeliepimTpacca 06 orpaHUYEHHOCTH HETIPEPLIBHON (DYHKITUU.

45. Teopembl 006 0OpallieHUH HEMPEPHIBHON (DYHKIIMK B HYJIb M O IPOMEKYTOUHBIX
3HAYEHUSIX HEMPEPhIBHON (HYyHKIIUU.

46. Teopema 0 HEMPEPHIBHOCTH 0OpaTHON (DYHKLIUU.

47 Ilonarue nuddepeHurpyeMoil PyHKIUU U TPOU3BOJAHON (DYHKIIMH B TOUKE.
[Tpumepsl. [IpousBoaHbIE Oa3UCHBIX 3JIEMEHTAPHBIX QYHKUIUN

48. OnHocTopoHHUE pou3BoaHbIie. [Ipumepsl. YcnoBus nuddepenunpyemMocTu B
TEPMHUHAX OAHOCTOPOHHUX IPOU3BOIHBIX.

49. Ycnosue auddepeHupyeMocty GyHKIMHA B TOYKE B TEPMUHAX MPUPAIICHUS.
Huddepennuar.

50. InddepeHnmpyeMocTs KOMIO3UIHH Tu(PepeHIIpyeMbIX DYHKITHIA.

51. Juddepenuupyemocts u apudmetnyeckue onepanuu. [IponsBoHbie

52. Iudpdepenuupyemocts 00paTtHOil pyHKUMU. [Tpon3BoaHbIE 0OpATHBIY
TPUTOHOMETPUUYECKUX (DYHKIIHIA

53. 'eoMeTpuYECKU CMBIC IPOU3BOJIHOM.

54. OgHOCTOpPOHHME MOTyKacaTeNbHbIe. Y CoBHE MU PEpeHITNPYEMOCTH B
TEPMHUHAX OJHOCTOPOHHHUX MOJIyKacaTeabHbIX. ['eoMeTpuuecKkas HHTEpIpeTaLysl.

55. Ionsitue axcTpemyma Gynkiuu. Teopema depma.

56. Teopema Poss.

57. Teopemsl Jlarpanka n Koy 0 KOHEUHBIX TPUPALLICHUSAX.

58.HeoOxoauMble M 1OCTAaTOYHBIE YCIOBHS IKCTPEMyMa.

2 cemecTp
[IpaBuna Jlonurass.
[Tpon3BoIHBIEC BHICIINX TOPSIIKOB.
®opmyna Telinopa ¢ OCTaTOYHBIM WICHOM B 00111e# opme.

sl

®opmyna Telnopa ¢ ocTaTouHbIM YieHOM B popMme Jlarpanxka u Komu.
f(x) @sinx, f(x) ®cosx

C OCTaTOYHBIM WIEHOM B (popme Jlarpanxka. CXoAMMOCTb OCTATOYHOT'O YJICHA.

X
5. ®opmymna Teiinopa st GyHKIHIA f(x) @,

— _ a
6. Dopmyna Teitnopa aus QyHKIMHA J () =In(l+x),  f(x) =(1+x) C

0CTaTOYHBIM WwieHOM B popMme Komu. CXoauMOCTh OCTaTOYHOIO YJICHA.
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10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

21.
22.

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

29.

30.

JlokanbHas ¢popmyna Teitnopa. JlokanbHas ¢popmyna Teitsmopa st 6a3HCHBIX
AIIEMEHTAPHBIX (PYHKITUH.

JlocTaTouHble YCIOBUS SKCTPEMYMa B TEPMUHAX BBICILUX MPOU3BOIHBIX.
[ToHsATHSA BBIYKJIOM U BOTHYTOM (hyHKIMH. ['eoMeTpruueckas HHTepIpeTausl.
HenpepbIBHOCTh M OTHOCTOPOHHSA U (PEepeHIUPYyEMOCTh BBITYKIION U
BOTHYTOH ()yHKLHUU.

VY ca0BUS BBIMYKJIOCTH U BOTHYTOCTH (DYHKIIMU B TEPMUHAX MEPBOM U BTOPOM
IIPOU3BOJHOM.

VY coBuUs BBIMYKIOCTH U BOTHYTOCTH (DYHKIIMM B TEPMUHAX MOJTyKacaTeIbHbBIX U
KacaresbHbIX. Touku nepernda. HeoOXoauMble U 1OCTaTOYHBIE YCIOBUS.

[Tonarue unTerpana Pumana. [IpuMepsl HHTErpupyeMOl U HEUHTETPUPYEMOU 10
Pumany dyHkumm.

Kputepuii unTErppyeMOCTH B TEpMUHAX YacTHBIX cyMM. Kpurepuii Jlebera
UHTETPUPYEMOCTU QYHKIUH.

HNuTerpupyemMocTb MOHOTOHHOM, KyCOYHO-MOHOTOHHOM, HENPEPBIBHOM U
KyCOUYHO-HEMPEPhIBHON (QYHKIIUH.

HNHTerpupyeMoCcTh KOMIO3ULMN HEMPEPHIBHON U UHTETPUPYEMON (DYHKIIUH.
WNHuTterpupyeMocTb MOyJIsl HHTETPUPYEMON (YHKUIHUU U TPOU3BEACHUS
UHTErPUPYEMbIX QYyHKIUH.

CBolicTBa JIMHEWHOCTH U aIUTUBHOCTU MHTEerpana Pumana.

CBoOCTBO MOHOTOHHOCTH MHTerpana Pumana. OnieHka MOAyJIsl MHTErpasa.
HezaBucumocTs MHTErpaa OT 3Ha4eHU PyHKIHMN B KOHEUHOM YHCIIE TOYEK.
Teopema o cyliecTBOBaHMH NTEPBOOOPA3HOM.

ITonsiTue nepBooOpazHoil. CTpyKTypa MHOKECTBA IEPBOOOPA3HBIX
HENPEPHIBHON M KyCOYHO-HENPEPHIBHON PYHKIUU.

®opmyna Hetotona JleiiGHuma.

[TonsiTue HEeonpeneneHHOro HHTErpana. Tabnuia uarerpaioB. CBOMCTBO
JIMHEWHOCTH HEONPEIEICHHOIO UHTErPaAJIa.

HNHTerpupoBaHue 1o 4acTsAM B HEONPEAEICHHOM UHTEerpaie. [Ipumepsr.
3ameHa MepeMEHHON B HEONPEACIEHHOM uHTerpaie. [Ipumepsr.
WNurerpupoBanue parmoHaIbHbIX QYHKIUH.

WHuTerpupoBaHue uppanoHaibHbIX (YHKIHH.

WHuTerpupoBaHue TpPUrOHOMETPUUECKUX (DYHKIIUH.

HHTerpupoBaHue 10 4acTsAM U 3aMEHA [IEPEMEHHOM B OIIPEACIICHHOM UHTErpaje.
[Ipumepsr.

IlepBas Teopema 0 cpelHEM 3HAYEHUH JUIs MHTErpana Pumana u cnencrsus U3
HEe..

Bropas Teopema o cpegHeM 3HaUEHUU JUIsl MHTErpayia nuHTerpaina Pumana
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31

33.

34.
35.

36.
37.

38.
39.
40.

41.
42.
43.
44.
45.

46.
47.

. [lonsiTne xpuBON. BpIuKCIeHNE IIIMHBI KPUBOU.

32.

Brruucnenue mioniaaM KpUBOJIUHEHHOM Tpanenuu 1 o0beMa Teaa BpaIleHUS.
+¥

Hecob6ctBennoro unterpana. OcHOBHbBIE CBOMCTBA. IHTEerpansr: ¢ ,
b

|
o
0

Kpurepuit Komm cxoaumocT HeCOOCTBEHHBIX HHTETPAJIOB.
[Ipu3Haku cpaBHEHHUS CXOUMOCTU HECOOCTBEHHBIX UHTETpasioB. [IpumMepbl
+¥

X Sin x dx

O X
AOGCOIIOTHASI CXOJIMMOCTh HECOOCTBEHHBIX HHTErpaioB. Muterpan 1
[Tpuznaku Abens u Jupuxie cXoquMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.
[Ipumepsr.
HecoOcTBeHHBIE HHTETPANIBI C HECKOJIBKUMU 0COOCHHOCTSIMU. [Iprmepsl.
[TonsiTre 4nCIOBOTO psAa U cxoaumMocTu pana. [Ipumepsl. ['apmonnueckuit psa.
Heobxoanmoe ycinoBre cXOAMMOCTH YUCIOBOTO psiga. CXOOAUMOCTh OCTaTKa
pana.
Kpurepuit Ko cxoaumoctu 4ucinoBoro psga. AGCOMIOTHAS CXOIUMOCTb.

01

p
nel 1

Jlemma Komm o pazpexenuu pajga. CxonuMocTs psaa
[Ipu3Haku cpaBHEHUS CXOJUMOCTH TOJ0KUTEIBHOTO YHUCIOBOTO PSA.
[Tpuznaku Jlanambepa u Kotm cXoquMoCTH MOJI0KUTENBHOTO psifa. [Ipumepsi.
WNuTerpanbHbli MPU3HAK CXOAMMOCTH ITOJI0KUTEIBHOIO Psaa

AGcomoTHas cxogumocThb psana. [lpusnaku Abens u Jupuxie cXxoauMoCTy psaa
¢ mpou3BOJbLHBIMU WwieHaMH. [Ipu3Hak JIelOHUIAa CXOIUMOCTH
3HAKONIEPEMEHHOTO psija.

YMHOXKEHHE PAIOB.

I'pynnupoBka uneHoB psaa. IlepecranoBka unenoB psana. Teopema Pumana.

3 cemecTp

[TonsiTue GpyHKINOHAIBHOM MOCIEI0BATENBHOCTH U (PYHKIIMOHATIBHOTO psija.
CxoauMocTh (PyHKIIMOHAJIBHOM MOCIEI0BATEIbHOCTH U (DYHKIIMOHAIILHOTO psa.
[Ipumepsr.

PaBHOMEpHas cX0AUMOCTh (DYHKIIMOHAJIBHOM MOCIEA0BATEIbHOCTH U
¢ynkuronanbHoro psana. Ilpumepsl. [lpusnak paBHOMEpHOM CXOAUMOCTH
(yHKUIHMOHATBHOM MOCIEI0BATEIbHOCTH.
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10.
1.

12.

13.
14.

15.
16.
17.

18.
19.

20.

21.

22.

[Tpuznak BeliepmTpacca paBHOMEPHON CXOIUMOCTH (HYHKIIMOHAIBLHOTO PSJIa.
Kpurepuit Komm paBHOMEpHO# cX0AMMOCTH (PYHKITMOHATIBHON
MOCIEA0BATEIBHOCTH U (PYHKIIMOHAIBHOTO PAJIa.

HenpepsIBHOCTH MTpeesibHON (DYHKIIMM PABHOMEPHO CXOSIIEHCS
(yHKUIHMOHAIBHOM MOCHeN0BaTeNbHOCTH. HenmpephIBHOCTh CyMMBI PABHOMEPHO
cxoasuierocs (PyHKIIMOHAIBHOTO psija.

Teopema o npeenbHOM MEPEXO0/IE MO/ 3HAKOM HHTerpaja. Teopema o
MOYJICHHOM MHTETPUPOBAHUH (PYHKITMOHAIBHOTO psijia

Teopemsl 0 mowieHHOM Au(hepeHITUPOBAHIH (PYHKITMOHATBHON
MOCIEA0BATEIHHOCTH M (PYHKIIMOHAIBHOTO PAJIa.

onstre crenenHoro psiaa. Teopema KommA namapa. Paguyc cxoammocty,
UHTEPBAJ CXOJAUMOCTH U 00JIACTh CXOJUMOCTH CTETIEHHOTO Ps/Ia.

Teopema AGernst 0 paBHOMEPHON CXOJIMMOCTH CTETICHHOTO Ps/a.
HenpepbiBHOCTh CyMMBI CTEIEHHOTO psifa. IHTerpupoBanue u
muddepeHnupoBaHUE CTETICHHBIX PSIIOB.

Teopema 00 oTbickanue KOA(HPUIIMEHTOB CTEIIEHHOTO PsiJia MO €r0 CyMME.

Papn Telnopa. Ycnosue cxonumoctu psaaa Tennopa. Pasnoxenue B psag Teinopa
0a3UCHBIX 3JIeMEHTapHbIX QYHKUUN. [TIoHATHE TPUTOHOMETPUYECKOTO Psija.
Boruucnenne k03QGuMeHTOB paBHOMEPHO CXOSAIIETOCS TPUTOHOMETPHUUECKOTO
psana.

[Tonsitue psima @ypoe. Koadpdunmentst @ypre. MunnmanbHOE CBOWCTBO
4acTHbIX cyMM psina Dypre.

Hepasenctro beccensi. CxogumocTs k HyI0 K03hpuimentoB Oypre.

Anpo Jupuxie. CpolicTBa. IHTErpaibHOE NPEICTABIEHUE YACTHBIX CYMM psiia
Dypeoe.

[IpuHLIMT JIOKaIW3alnH.

[Ipuznaku upuxie cxonumoctu psajga Oypse B TOUKE.

Cymmbl @eitepa. PaBHOMEpHaAst cXOQUMOCTH nocieaoBarenbHoctu cyMm Deitepa
HenpepbiBHOU GyHKInn. PaBerncTro [lapceBais

Nurterpan @ypee. [Ipu3Haku CXOIUMOCTH.

[TpeobpazoBanne dypre. OOpatHoe npeodpazoBanne Oypre. CBepTKAa.

Ipoctpancteo R" . CkanspHoe npomssenenue. HepaBencTBo Koum
bynskosckoro. Hopma. CBoiicTBa HOPMBI.

OTKpBITHIE M 3AMKHYTBIE MHOXECTBA. BHYTPEHHOCTD M 3aMbIKaHHE MHOKECTBA.
[IpenenpHble TOukn. CXOOUMOCTD MOCIEN0BATEIbHOCTH.

. pm n . p2
[lonsitue pyHkuUU f:RT® R I'padpux hyHxumn J:RT® R [Ipumepsl.
f:R"® R"
[Ipoekuus. [IpencraBienne GpyHKIMU C IIOMOILBIO

KOOPJMHATHBIX (DYHKIIHIA.
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23.

24.
25.

26.
27.

28.

29.

30.
31.

32.

33.
34.

35.
36.

37.

f:R"® R"
[Ipenen u HenpepbIBHOCTh GYHKIUU 7 - . DKBUBAJICHTHBIC
onpenenenus. [Ipumepsl.

CaoiicTBa HenpephIBHBIX (GyHKIUNA. HermpepbhIBHOCTh KOMITO3UIIHH.

HenpepsiBHOCTH QyHKIIMH fiRT® R g Clly4ae HENpPEPbIBHOCTH
KOOPJMHATHBIX (DYHKIIHI.

Teopema Beiepmpacca.

HemnpepsiBHOCTD 110 UKCHPOBAHHOMN TIEPEMEHHOM U TI0 TIOITPOCTPAHCTBRY.

[Tonsitue auddepennmpyemon (byHKuHHf PR"® R ['paguent. Juddepenmmann.
EnnncrBenHocTs rpaguenta. [Ipumepsr.

YcnoBue nuddepeHunpyeMocT B TEpMUHAX IpupaiieHuid. HempepsIBHOCTD
g depeHurpyemMoit pyHKIUU.

Yactasle npousBoanble GyHkuu. [IpaBuino Beruucienus. [Ipumepsr.

Teopema o cTpykType rpaauenta. [Ipumep pyHKuu, MMEIOEN B TOUKE BCE
YacTHBIE MPOU3BOAHBIC, HO HE TU(DPEepeHIIPYyEMOil B 3TON TOUKE.

Teopema o nuddepeHunpyeMocT PYHKIIUU B CITydae HEMPEPHIBHOCTH YaCTHBIX
IIPOU3BO/IHBIX.

HuddepennmpoBanue CIOKHOW QYHKITUH.

I'eomeTpuueckast uaTepnperanus rpaauenTa. KacarenbHas miIoCKOCTb U
HOpMaJlb.

IIponsBoiHAas 110 HANIPABJIECHHUIO.

Yactable mpou3BoAHbIE U AU depeHIInanbl BHICIIUX NOPSAKOB. [Iprumepsl.
dopmanpHas 3anuch TuQhepeHIIanioB BHICIIUX MOPSIAKOB.

®opmyna Tenopa.

4 cemecTp

. pm
JlokanbHbBIN SKCTpeMyM GYHKIIUN f:RT®R [Tpumepst. Heobxoaumbie
YCIIOBHS DKCTPEMyMa.

. pm . 2
I[OCTaTO‘-IHBIe YCJIOBHA SKCTPEMYMaA IJIA Q)YHKHI/II/I f P RT® R )41 f PRT® R .

[Tonsitue auddepentmpyemont GyHKIUHI fiR"® R Omneparop —
npousBoaHas. [Ipumepsl. Ycnoue nuddepeHIupyeMoCcTy B TEPMUHAX
npupanieHuii. HenpeprsiBHOCTE nuddepeHImpyeMoit GyHKINN.
Teopema o cTpyKType MaTpHIlbl OniepaTopa MPOU3BOAHOM.

. pm n
HuddepennupyemMocts QyHKITUU JiRT® R g Clly4ae HeNpEepPbIBHOCTH

YACTHBIX MPOU3BOAHBIX KOOPAUHATHBIX (YHKIIUH.
JuddepeHupyeMoCcTs KOMIO3UIIHUH.
Teopembl 0 KOHEUHBIX TPUPAIICHUSX.
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10.
11.

12.
13.
14.
15.

16.

17.

18.

19.
20.
21.
22.
23.

24.
25.
26.

217.

28.

29.
30.

HenpepsiBao auddepenumpyembie QyHKIMH [ R"® R yenopns
HenpepbIBHON nuddepeHIInpyeMOCTH.

Teopema 06 oOpaTHOM (yHKITUH.

[Tonsitue vesisHou pyukuuu. [Ipumepsl. Teopema o HesIBHOW QyHKITUH.
[TpaBuno muddepennmpoBanrs HeIBHBIX (GyHKIHA. Teopema o cucrteme
HESBHBIX ()YHKLIHM.

[TonsTHE ycimoBHOTrO 3KCTpemyMa. [Ipumepsl.

Heobxoaumbie ycinoBHs yCIOBHOTO 3KCTPEMYMaA.

Oynkuus Jlarpanxka. [fJoctaTouHble yCIOBUS YCIOBHOTO SKCTPEMYMa.
N3mepumeie o Kopaany muoxkectBa. Mepa XKopaana. [Ipumepsl MHOXKECTB HE
u3Mepumsix 1o JKopuaany. Kpurepuit usmepumocTy.

[TonsiTre nBoMHOrO MHTErpana. Kpurepuii HHTErpUpPyEeMOCTH B TEPMHUHAX
WHTETPAIBHBIX CYMM.

Kpurepuii Jlebera uHTErpupyeMOCTH MHOTOMEPHOU (PYHKIIUU.
WNuTterpupyemMocTh HENPEePhIBHOM QPYHKIUY.

CgolictBa uHTErpaa. JINHEHHOCT. MOHOTOHHOCTh. AJJTUTUBHOCTH. OlLIEHKA
MOAYJI UHTETpaJa.

Teopema @younu. Beruucienune 1BOWHBIX UHTETPAJIOB.

Teopema 0 3aMeHE IEPEMEHHBIX B IBOMHOM HUHTErpajie.

IIepexoa k NOJSIPHBIM KOOPJIAMHATAM B KQUECTBE 3AMEHBI IEPEMEHHBIX.
Tpolinbie nHTETpansl. Beruncienue. CBolicTBa.

3ameHa nepeMeHHbIX B TpoHOM uHTerpaine. [lepexon k cpepuueckum u
UUJIMHIPUYECKUM KOOPIUHATAM.

MHOromepHbie HHTETPAJIbI

EcrectBennas mapamerpu3zanus KpuBoil. OpueHTaus KpUBOI.

[Tonarue kpuBoIMHEWHOrO UHTErpasa 1-ro pona. CeolictBa. Beruncnenue
CBEJICHUEM K OIPEIAEICHHOMY UHTErpaly.

Kpusonmnennpie naTerpais 2-ro pojaa. CsA3k ¢ KpUBOJIWHENHBIM HHTETPAIOM 1-
ro poja M ONPEIEIECHHBIM HHTETPAJIOM.

®opmyna ['puna.

He3aBrucUMOCTh KpUBOJIMHENHOTO MHTETpajia OT IIyTU UHTETPUPOBAHUS.
[IpuiioxxeHus KpUBOJIMHENHBIX UHTETPAJIOB.

MeToanueckne YKazaHus 1Jisd oﬁyqamlunxm M0 OCBOCHHI0 JUCIHUIIIMHBI

Opranusyst cBOIO y4eOHY0 paOoTy, CTYI€HTHI JOJKHBIL:
Bo-nepevix, BBIIBUTh PEKOMEHYEMBI PEXUM M XapakTep y4eOHOW paboTh

10 M3YYCHHUIO TCOPCTHUUYCCKOI'0 KypcCa, INMPAKTHYCCKOMY IIPHUMCHCHHUIO H3YYCHHOI'O

Marepuajia, II0 BBIITOJIHCHHIO 3aI[aHI/Iﬁ JIIA CaMOCTOSITCIILHOM pa6OTBI, I10

HCIIOJBb30BaHHIO I/IH(l)OpMaHI/IOHHBIX TEXHOJIOTUH U T.O.
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Bo-eémopuix, 03HaKOMHUTBCSI C YKa3aHHBIM B METOJMYECKOM MaTepHalie II0
JUCLMIUIMHE  TEpeYyHEM  yuyeOHO-METOIUYECKMX  W3/aHuM, PEKOMEHyEeMbIX
CTYJIEHTaM JiJIsl IOATOTOBKH K 3aHATHUSM M BBIIIOJHEHHUSI CAMOCTOSATEIbHON padOThI, a
TAaKK€ C METOAUYECKMMH MaTephaliaMd Ha OyMaXHbIX W/WIM 3JIEKTPOHHBIX
HOCHUTEJIAX, BBINYIICHHBIX Kadeapoil CBOMMHU CHJIaMU M MPEIOCTaBIsIEMbIE
CTYyJIEHTaM BO BpeMs 3aHSTUH.

CamocrosiTenbHass paboTa CTYAEHTOB, MPENYCMOTPEHHAs] yYEOHBIM IJIAHOM
JOJDKHA COOTBETCTBOBaTh Oojiee TIIyOOKOMY YCBOEHHIO HM3y4aeMoro Kypca,
(GopMuUpOBaTh HABBIKM HCCIIEAOBATEIBCKON pabOThl U OPUEHTUPOBATH CTYJCHTOB Ha
yMEHUE NPUMEHATh TEOPETUYECKHUE 3HAHUS HA TIPAKTHUKE.

1. Padora ¢ y4eOHbIMU MOCOOMAMMU. J[JI1 MOITHOLIEHHOTO YCBOEHHs Kypca
CTYJIEHT JIOJDKEH, TMpPeXJAe BCEro, OBJAJETh OCHOBHBIMH TMOHSTHSIMHU 3TOU
TucIUIUIMHbBL. Heo0X0IMMO yCBOUTh ONpeeeHs] U OHATHS, YMETh IPUBOJIUTh UX
TOYHBIE (HOPMYIMPOBKHU, IPUBOAUTH MIPUMEPHI OOBEKTOB, YIOBIETBOPSIOIINX 3TOMY
onpeaenenuto. Kpome toro, Heo0Xo1uMo 3HaTh Kpyr (PaKTOB, CBA3AHHBIX C JaHHBIM
noHatueM. TpeOyeTcst TakKe 3HaTh CBSA3M MEX]y MOHITUSIMH, YMETh YCTaHABJIUBATh
COOTHOIIEHHS MEXY KJaccCaMu OOBEKTOB, OMMCHIBAEMBIX PA3IUYHBIMU TOHATUSIMH.

2. CamocrositeibHOe mM3yueHue TeM. CamocrosiTenbHas padboTa CTyAeHTa
ABJISIETCS BAXKHBIM ~ BUJIOM  JIESITEJIbHOCTH, IMO3BOJSIOIIMM XOPOILIO YCBOWTH
U3y4aeMblii IpeIMET U OJHHUM U3 YCIOBUM JTOCTHXKEHHS HEOOXOJAMMOTro KauecTBa
HNOJArOTOBKM U  NPO(PECCHOHAIBHOM  MNEPENoAroTOBKM  crenuanuctoB. OHa
IPEINoaraeT caMOCTOATEIbHOE HU3YUYEHHE CTYIEHTOM PEKOMEHJI0OBAaHHOW ydeOHO-
METOJMYECKONW JIUTEPATYPBl, PAa3JIUYHBIX CIPABOYHBIX MAaTE€pUAJOB, HAIHCAHHE
pedepaToB, BHICTYIUIEHHUE C JTOKJIAI0M, OJArOTOBKY K JIEKIIMOHHBIM U MPAKTHYECKUM
3aHATHM, OJrOTOBKY K 3a4€Ty U IK3aMEHY.

3. IloaroroBka K mnpakTH4YeckuM 3aHATHAM. I[Ipu noarotoBke K
IPAKTUYECKUM 3aHATUSAM CTyAEHTaM pPEKOMEHAYETCS CIeA0BaTb METOJUYECKUM
pEKOMEHIalUsAM 10 paboTe ¢ yueOHBIMH TOCOOUSIMU, IPUBECHHBIM BBIILIE.

4. CocraBienue rioccapusi. B rnoccapuil A0MKHBI OBITh  BKIIIOUEHBI
OCHOBHBIE MOHSTHS, KOTOPbIE CTYACHTHI U3Y4alOT B XOJ€ CAaMOCTOATEIbHON pabOTHI.
JUJIsl MOJTHOTHI UCCIIEI0BaHNS PEKOMEHTyETCs BIIUCHIBATh B INIOCCAPUI U T€ TEPMUHBI,
KOTOPBIE CTYJ€HTaM OYyIyT PACKPBIThI B X0/1€ JIEKIIMOHHBIX 3aHATHH.

5. CocraBiieHHe KOHCIEKTOB. B KOHCIEKTE OTpa)X€Hbl OCHOBHBIE IMOHATHS
TeMbl. JlJI1 HaArjgsgHOCTH W yJAoOCTBAa 3allOMUHAHUS HCIOJIb30BaHBl CXEMbl H
TaOJIHIIBL.

6. IloaroroBka Kk 3a4etry u 3k3ameny. [Ipy MOArOTOBKE K 3a4E€Ty M SK3aMEHY
CTYIEHTbl ~ JOJDKHBI ~ MCIOJb30BaTh KAaK  CAaMOCTOSITEIBHO  TOJTOTOBJICHHBIC
KOHCIEKTHI, TAK U MaTepHaJIbl, TOJIYUYECHHbBIE B XO/€ 3aHITUH.

KauecTBO ycBOEHHUS CTYJIEHTOM Ka)J0il AUCHUILIMHBI olleHuBaeTcs mno 100-
OaJTFHOM IIKaIe.
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WNHTerpanpHas peTHHTOBas OINEHKa (0amr) Mo KaxXaoMy MOAYJ0 (TepHoIy
00y4eHMs) CKIIAJBIBACTCS U3 OICHKU TEKYIIeH paOOThl 00ydYarOMIMXCA Ha 3aHITHSIX
CEMUHApPCKOTO  TuMa  (CeMUHApBl, MPAKTUYECKUE  3aHATUS, MPAKTUKYMBI,
nabopaTopHble pabOTHI, KOJJIOKBHYMBI M WHBIC AHAJIOTUYHBIC 3aHITHS), OIEHKH
WHJMBUAYaAIbHOU pabOThl OOY4YalOMIMXCS M OILICHKH 3a BBINOJHEHUE 3aJaHUil
PEUTUHTOBOrO0 KOHTpPOJISI ycreBaeMocTh. [Ipu 3ToM 10751 GaioB, BBIJCJICHHBIX Ha
PEUTUHTOBBIA KOHTPOJIb HE JOJDKHA mpeBblmarh 50% oOmeld cyMMbl OailjioB
JAHHOT'O MOJyJIs (TIeproia 00ydeHus).

MakcumanbHasi CyMMa pPEUTHHTOBBIX OaioB MO Yy4eOHOH JHUCLMILIMHE,
3aKaHYMBAIOIIIECHCS IK3aMEHOM, 110 UTOTaM ceMecTpa coctaiiseT 60.

OO6yuaromiemycsi, Habpapmemy 40-54 Oanna, NpuU  MMOJABEJACHUH HWTOTOB
cemecTpa (Ha MOCJeIHEM 3aHSITUHU 10 TUCUUIIIMHE) B PEUTUHIOBOM BEJJOMOCTH y4eTa
YCIEBAa€MOCTH M  3a4eTHOM KHIDKKE MOXKET OBbITh BBICTaBJI€HA  OlIEHKA
«YJIOBJIETBOPUTEIHHOY.

OO6yuaronieMycst, Habpapmiemy 55-57 OaioB, TNpU IOJABEICHUH HTOTOB
cemMecTpa (Ha TOCIENHEM 3aHATHH MO0 JUCIUIUIMHE) B Trpade pEeUTUHTOBOU
BEJIOMOCTH y4eTa ycreBaemoctu «lIpemuanpabie 0amuibny MOKET OBITh 100aBieHO 15
OaJJIOB 1 BBICTABJICHA YK3aMEHAIIMOHHAS OI[EHKA «XOPOILIOY.

OO6yuaromemycs, HaOpapmiemy 58-60 OainoB, MpU MOJABEICHUU HWTOIOB
cemMecTpa (Ha TMOCJIENHEM 3aHATHM MO JUCUUIUIMHE) B rpade pelTUHIOBOM
BEJIOMOCTH y4eTa ycneBaemMocTH «lIpemuanbHbie 0amiby MOXKET ObITh 100aBIICHO 27
OaJIJTOB 1 BBICTABJICHA DK3aMEHAIIMOHHAS OI[EHKA «OTIUYHOY.

B kakux-nmubo WHBIX cly4asx Jg00aBieHHE MpEeMUAIbHBIX OasIoB HE
JIOITYCKaeTCsl.

OOyuaromuiica, HaOpaBmmii 10 39 0amioB BKIIOYHUTENBHO, CIAET HK3aMEH.
[Ipy HanMMuuMKU TOATBEPKIEHHBIX JOKYMEHTAIBHO YBAXUTEIBHBIX MPUUUH, TIO
KOTOPBIM OBUTH TMPOMYIEHBbI 3aHATUS (ATuTenbHas 00je3Hb, OOy4YeHHE B JPYroM
By3€ B paMKaxX aKaJIeMHYE€CKOW MOOWJIBHOCTH U Jp.), OOYHAIOIIMICS MMEET MPaBO
0TpaboTaTh MPOMYIICHHBIE 3aHITHS U TOJYYUTh JIOMOJHUTEIbHBIE OAJIIBl B paMKax
YCTAHOBJICHHBIX 0OamioB 3a Moayiab. CpoKM U MOPSIOK OTPaOOTKU OIpeaeiseT
npernojaBatesb. basisl BEICTABIAIOTCA B Tpade «0TpadoTKay.

OTtBet 00yuarolerocsi Ha 3K3aMeHe OLIEHUBAaeTCsl CyMMOM 10 40 peHTUHTOBBIX
OoayoB. WToromasi oOlleHKa CKJIQABIBACTCS W3 CYMMbI OaJIOB, MOJYYEHHBIX 3a
ceMecTp, U OajioB, MOJYYEHHBIX Ha 3K3aMeHe. OOydyaromemycs, KOTOPbIM caaeT
9K3aMEH, MpeMHUaIbHbIE OB HE HAYUCIISIOTCS.

MakcuMmainbHas cymma 0ajuioB 10 y4eOHOW AUCHUIUIMHE, 3aKaHUYUBAIOIICUCS
3a4eToM, 1o uToram cemectpa cocrapisier 100 6amios (50 6anmoB — 1-i Moaysb u 50
OaJITOB — 2-i MOJTYJIb).

Crynenty, HaOpaBmuii 40 0ajuioB U BBINIE 110 UTOTaM pabOTHI B CEMECTPE, B
HK3aMEHAI[MOHHOUN BEIOMOCTH U 3a4€THON KHHMKKE BBICTABIISIETCS OLIEHKA «3aUTECHO».
Crynenty, HaOpaBieMy 10 39 6a10B BKIIOYHTEIBHO, CAACT 3a4eT.

CornacHo moaxojaM OajUTbHO-PEUTHHTOBOM CHCTEMBl B paMKaX OIICHKHU
3HAaHUW, YMEHHWH, BIaJeHUN (YMEHUW NPUMEHSATH) W (WJIM) OMbITA ACSATEILHOCTU
JUCUUIUIMHBI YCTAHOBJICHBI CIEAYIONIUE ACIIEKThI:
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Conepxanue y4eOHON IUCHMIUIMHBI B paMKax OJHOTO CEMEeCTpa JEIUTCS Ha JBa
moaynsi (mepuoma oOydenus). I[lo okoHuanum wmomyns (mepuojga OOydEeHHs)
OCYUIECTBIISIETCS] PEUTUHIOBBIM KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYJAEHTOB.
Cpoxu mpoBeIeHHs] PEUTUHTOBOIO KOHTPOJIS:

oceHHuu cemecmp — | PEUTHHIOBBIM KOHTPOJb YCIIEBAEMOCTH IIPOBOIMTCS
cornacHo rpaduky yudeOHoro nporecca, Il pedTUHIOBBI KOHTPOIh YCIIEBAEMOCTH -
JIBE TIOCIIEIHUE HeJleu (PaKTUYECKOIro 3aBEpPIIEHUsI CEMECTpa Mo rpaduky yuyeOHOro
nporecca;

gecenHuti cemecmp — | PENTUHIOBBI KOHTPOJIb YCIIEBAEMOCTH IPOBOJIUTCS
corylacHo rpaduky ydeOHoro npoiecca, II pedHTHHIOBBI KOHTPOJIb yCIIEBAEMOCTH -
JIBE TIOCTIETHUE Helleu (PaKTUYECKOro 3aBepIleHUs CeMEecTpa Mo rpaduky yueOHOro
mpoiiecca.

MeToauyeckue yKa3aHusl 1JIs1 CAMOCTOAATEIbHOM padoThl CTY1€HTOB

CamocrosiTenbHast paboTa CTYACHTOB SIBJISIETCS HEOTHEMJIEMOW YacThlO
U3y4eHus AUCUMILTUHBL. KpoMe Toro, B Temax, M3y4yaeMbIX MPU KOHTAKTHON pabote
CO CTY/JEHTaMH, €CTh OTJCNIbHbIC YYEOHbIE BOMPOCHI, KOTOPBIE CTYIEHTHI TOJIKHBI
U3YYUTh CAMOCTOSTENIbHO. KOHTpOb 3HAaHUH MPU CaMOCTOSTEIbHOM H3yUYeHUHU TEM U
BOMPOCOB AMCIMILIAHBI OCYIIECTBISETCS MPH MPOBEICHUU TEKYIIEr0 KOHTPOJS B
BUJI€ YCTHBIX OIPOCOB, MUCHbMEHHBIX KOHTPOJBHBIX paOOT U TECTUPOBAHUS BO BpEeMs
PEUTHUHT-KOHTPOJIS. BOMpoCk! AJisi caMOCTOATENBHON pabOThl TakKe BKIIOYAIOTCS B
TeMbl pedepaToB, KOTOPbIE CTYJEHTHl 3alllMIIAIOT HA CEMMHAPCKUX 3aHATHUSX, U B
nepeyeHb BOIPOCOB JIs HK3aMEHa.

3anucaB JIEKIUIO WIM COCTaBUB €€ KOHCIEKT, HE CJIEQYyeT OCTaBIATh padoTy
Ha/J JIEKIMOHHBIM MaTepHalioM 0 Havaja TMOATOTOBKM K »Jk3ameHy. HyxHO
npojaenatb Kak  MOXHO  paHblle Ty pa0oTy, KOTOpas  COINpPOBOXKIAeT
KOHCIIEKTUPOBAaHUE NMHUCHhMEHHBIX HCTOYHHKOB U KOTOPYIO HE YJAJIOCh CHENaTh BO
BpeMs 3alKcH JIEKIUH: NPOYECTh CBOM 3alHCH, paclIupoBaB OTIEIbHBIC
COKpAIEHUs], TPOAHAIU3UPOBATh TEKCT, YCTAHOBUTH JOTMUYECKHE CBS3H MEXKIY €ro
3JIEMEHTaMH, B psijie CIy4yaeB MOKa3aTh UX rpaQUuecKH, BbIIEIUTH IJIaBHBIE MBICIIH,
OTMETUTH BOIIPOCHI, TpeOyoIue IOMOTHUTENbHON 00paboTKH, B YAaCTHOCTH,
KOHCYJbTallMM mpernonaBarens. llpu paboTe HaA TEKCTOM JEKIUU CTYJEHTY
HE00X0IMMO 00paTUTh 0CO00€ BHUMAaHUE Ha MPOOJIEMHbIE BOIPOCHI, IOCTABICHHBIE
IperoaaBaTesieM MPU YTEHUHW JICKIMH, a TaK)K€ Ha €ro 3aJaHus U PEKOMEHAINH.
Paboras HaJ TEKCTOM JIEKIIMU, HEOOXOIMMO UMETh MO PYKOW CIPaBOYHBIC U3/IAHUS:
CJIOBapb-CIIPAaBOYHUK, SHIMKIONEINYECKUH SKOHOMMUYECKUH CIIOBapb, B KOTOPBIX
MOXHO HaWTH OOBSCHEHHME MHOTUM BCTPEYAIOIIMMCSA B TEKCTE TEPMHUHAM,
coJiep)KaHue KOTOPBIX CTYJEHT MPEACTABISAET cebe BechMa TYMaHHO, XOTS OHU €My U
3HAKOMBI.
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B mpouecce opraHuzanuyd camMOCTOSITENIbHOM paOOThl 0OJbIIOE 3HAUEHUE
MMEIOT KOHCYJIbTAllMU C IPENOJABaTENIEM, B X0J1€ KOTOPbIX MOKHO PEIIUTh MHOTHE
po6JIeMbl U3Yy4aeMOro Kypca, YSICHUTh CJI0KHBIE BOITPOCHI.

VII. MartepuajibHO-TeXHUYECKOe o0ecneyeHre U CIUIIIHHbI
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HaumeHnoBaHue
CHeHAILHBIX* MOMeeH il
M MIOMelIeHu i 11
CaMOCTOSITEJIbHOH PadoThI

OcHallIeHHOCTD
cnenraJbLHBIX
MOMELEeHUH "

NnoMeleHn i 1JIs

CaMOCTOSITeJILHOI
padoThl

IlepeyeHb JMLIEH3MOHHOTO
MPOrpaMMHOro odecreyeHusl.

PexkBU3NTHI NOATBEPKIAIOIIETO
JOKYMEHTAa

YyeOHast ayTuTOpuUs AJs
MPOBEJICHUS 3aHATUN
JEKIMOHHOTO TUIA, 3aHITHIA
CEMHUHAPCKOT0 THUIIA,
KYPCOBOTO MPOEKTUPOBAHUS
(BBITTOJTHEHUST KYPCOBBIX
paboT), TpyNMNOBHIX U
WHIMBUTyJTBHBIX
KOHCYJBTAIM, TEKYIIEeTO
KOHTPOJISI ¥ TTPOMEXKYTOIHOM
aTTecTaluy,
yuebnas ayoumopus. Ne 207
(170002 Tsepckas obux., 2.
Teepw,
nep. Caooswiil, 0. 35)

VYyeOHast aytuTopus Ass
MPOBEJICHUS 3aHATUN
JIEKIIMOHHOTO TUTIA, 3aHITHIA
CEMUHAPCKOT0 TUTIA,
KyPCOBOTO MPOEKTUPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX
paboT), TpyNNoOBLIX U
WHINBUTyJTBHBIX
KOHCYJIBTAIMi, TEKYIIEeTO
KOHTPOJISI ¥ TIPOMEXKYTOUIHOM
aTTecTaluu,
yuebnas ayoumopus. Ne 208
(170002 Teepckas oo, 2.
Teepw,
nep. Cadoeguii, 0. 35)

VYueOHas aytuTOpHs IS
NPOBE/ICHUS 3aHITHI
JICKIIMOHHOI'O THIIA, 3aHITHHI
CEMHHAPCKOT'0 THIIA,
KypCOBOT'O IPOEKTUPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX
paboT), rpyNmnoBbIX U
WH/IUBUTY ATBHBIX
KOHCYJIbTallUH, TEKYIIETO
KOHTPOJISI U IPOMEKYTOTHOM
aTTeCcTalluHy,
yuebnas ayoumopus: Ne 312
(170002 Tsepckas obux., 2.
Tsepw,
nep. Caooswiil, 0. 35)

JlaGopaTopust KOMIIBIOTEPHOI
6e3onacHOCTH Kadeapsl
KOMIIBIOTEPHON 0€30MacHOCTH
¥ MaTEeMaTHYECKUX METO/IOB
ynpasiieHusi: Ne 203a
(170002 Tsepckas obux., 2.

Kommext yueOHOM
MeOenu,
UHTEpaKTUBHAs
cHCcTeMa Co
BCTPOECHHBIM
MIPOEKTOPOM.

Komnnexm yuebnoi
mebenu, CD-
Mazuumona,
KoMnblomep:
(cucmemmwiii 610k +
MOHUMOp),
MHO2OQDYHKYUOHATbHDILLL
naszep.
KOnup/npunmep/cxkatep,
suoeoneep,

menesusop, DVD nneep.

Komnnexm yuebnoi
Mmebenu,
UHMEPAKMUBHASL
cucmema.

Kommnekt yueOHOM
MeOenn, ICTOYHUK
6ecriepeboitHOTO
MUTaHUS 5 mT.,
KOMMYTAaTop,
KOMIBIOTED — 36 —
(cucTemHBIH OJI0K,
MOHHUTOP, KJIaBUATYPa,

ArT 1111 ) 7T rrrre YA ATTT AN

Google Chrome — OecrnaTHO
Kaspersky Endpoint Security 10 s
Windows — AKT Ha niepeady npas
[1K545 ot 16.12.2022

Lazarus — GecriiaTHo

OpenOffice — 6ecriatHO
MHoroyHKIIMOHAIbHBIN

penaktop ONLYOFFICE 6ecruiatnoe
[1O — 6ecrnaTHO

OC Linux Ubuntu 6ecrinatnoe I10 —
OecriaTHO

Google Chrome — OecrmaTHO
Kaspersky Endpoint Security 10 mis
Windows — AKT Ha nepenauy mpas
ITIK545 ot 16.12.2022

Lazarus — GecriaTHO

OpenOffice — 6ecruiaTtHo
MHuorodyHKIIMOHATHHBIN

penaktop ONLYOFFICE 6ecruiatnoe
[1O — 6ecrnaTHO

OC Linux Ubuntu 6ecraraoe 110 —
OecrutaTHO

Google Chrome — OecraTHO
Kaspersky Endpoint Security 10 mis
Windows — AKT Ha miepeady npas
ITK545 ot 16.12.2022

Lazarus — GecriaTHO

OpenOffice — 6ecruiato
MHoro(dyHKITHOHAIbHBIT

penaktop ONLYOFFICE 6ecruiatnoe
[1O — 6ecrnaTHO

OC Linux Ubuntu 6ecrarnoe I10 —
OecriaTHO

Google Chrome — OecIuTaTHO
Kaspersky Endpoint Security 10 mis
Windows — AKT Ha niepeady npas
ITK545 ot 16.12.2022

Lazarus — OecruiatHO
Vo YRR Y Y~



VIII. CBenenust 00 00HOBJIeHMH pado4eil MPOrpaMMbl TUCHUILINHBI

Ne OOHOBJICHHBIH Onucanue BHeCEHHbBIX JaTa u Ne nporokoJia
ILI. | pa3gesa padouei U3MEHEeHU M 3acenanusi kKageapsi /
MPOrpamMMblI METOAUYECKOr0
AUCUMILTHHBI coBeTa akyJbTeTa,
yTBepAUBILIEro
U3MEHEeHH S
1
2
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