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I. Heau v 3a7a4n AMCHUIIMHBI

Hucuunnmza «MaTeMaTHYecKuid aHaJIN3» MMEET LEJbI0 03HAKOMJICHHE CTYJIEHTOB C OCHOBHBIMH
MOHATUSMU M METOJaMHM MaTeMaTHMYeCKOrO aHallh3a, CO3JaHUuE TEOPETHUYECKOW M MPaKTUYECKON
0a3bl MOATOTOBKU 00y4aeMbIX K UX MPOo(hecCHOHAIbHOMN 1eATeIbHOCTH.

[Tpu 3TOM peraroTcs CleAyoUMe 3a0a4n:

® O3HAKOMJICHHEC C OCHOBHBIMH TIIOHATUAMHU, OIPCACICHUAMH, TCOpEMaMH, METOHaMHU U
MPUITOKCHUAMU MATEMATHUYCCKOT'O aHAJIN3A,

® (O3HAaKOMIJICHHC C O6HII/IMI/I HACAMHU CO3JaHUA MAaTCMAaTHYCCKUX MOI[CJICI\/JI " IIPUMCHCHUSA UX
BKYIIC C MAaTCMATUYICCKUMHU MCTOAaMH JJId PCUICHUA HpO(I)eCCI/IOHaJIBHBIX 3aaaq,

e (opmupoBaHHE MPAKTUICCKUX HABBIKOB PEIICHUS MaTEeMAaTUYCCKUX M MPOECCHOHATBHBIX
3a/1a4;

e (QopmupoBaHHE y CTYIECHTOB MPEACTABICHHS O CBSA3SIX U B3aMMOJCUCTBUU CYIIECTBYIOIINX
pa3zesioB MaTeMaTuKU U MaTeMaTHYECKOIO aHAJIN3a B YACTHOCTH;

® pPa3BUTHE JIOTHUECKOIO MBILIUICHUS, BOCIUTAHUE MAaTEMaTUuE€CKON KYJIbTYypbl U paclIupeHUe
HAy4YHOT'O KPyro3opa oOy4aromuxcsi.

oll. MecTo nucuuninnbl B cTpykType OIIOII

B crpykrype OINOII aucuuminHa BXOIUT B 00s3aTENbHYIO YacTh MPOTPAMMBI U SBISETCS MIEPBBIM
U OCHOBHBIM MaTeMaTHYECKUM KypcoM Hapsiy ¢ JUCHMIUIMHOW «JIuHeliHas anreOpa wu
aHaNIUTUYeCKas TeoMmeTpus». M3ydeHue Kypca NpeAnonaraeT Hajludyhe OCHOBHBIX 3HAaHHUU U
YBEPEHHBIX HAaBBIKOB PEIIEHU 3a/1a4 B PaMKax LIKOJIBHOM MIPOrpaMMbl ajareOpsl ¥ Hadall aHalu3a, a
TaK)Xe T€OMETPUH.

3HaHUS 1O MareMaTU4ecKOMYy aHajau3y OyayT MCIIOJIb30BaHbl NPAKTHUYECKH BO BCEX Kypcax H
JTUCHUIUIMHAX, U3yYaeMbIX B pamMKkax ydeOHoro miuaHa Hampasienus 10.03.01 «Mudopmarmonnas
Oe3onacHOCTb»: Moaynu «Maremaruka», «®Dusuka», «HMHpopmartuka»; aucuumuimHbel «Teopus
BEPOSATHOCTHU U MaTeMaTH4eCcKasi CTaTUCTUKAY.

olll. TpeOoBanus K pe3yjibTaTaM 0CBOCHUS AMCUMILIMHBI (MOAYJIA)

ellepeyeHb MUIAHMPYEeMBbIX PpPe3yJbTATOB OOyYEeHHUS 10 [IMCHUIUVINHE, COOTHECEHHBIX C
HHAMKATOPAMH IO0CTHKEHHSI KOMIIETeHIU

Kommerenus OIIK-3: Crioco0eH UCII0IB30BaTh HEOOXOIMMBIE MATEMATUYECKAE METOIbI
JUTSL peIIeHUs 3a/1a9 PO ECCHOHAIBHON JAeATEHhHOCTH

WNHukaropsl OIIK 3.1 BriOupaer mareMaTHUeCKHE METOIBI Ul DELICHHS 3aaad
poheCCUOHATILHOM 1€ATEIbHOCTH
KOMITETEHIIUU
OIIK 3.2 JleMOHCTpHUpYyeT HaBBIKM HCHOJIb30BAHUS MaTEMATHYECKOIO
anmapara Ui pemieHust  3aady  OpoQecCHOHATBHON
JESTEIbHOCTH

[ J
elV. Conep:kanue ¥ CTPYKTYpa IUCHUTLIHHBI

eO0bEeM IHCIUILIMHBEI COCTaBIseT 17 3a4eTHBIX enuHHI, 612 dJacoB, B ToM uucie 348 dyacoB
KOHTaKTHOM paOOTHI.

®3aHATUS TIPOBOJATCS B OYHOM (dopMe OOydeHUs ¢ NMPUMEHEHHEM JHCTAHIIMOHHOTO KOHTPOJIS
caMOCTOSTeNIbHON paboThl cTyfaeHToB yepe3 DUOC daxynbreTa. DNEKTPOHHON M IUCTAHIIMOHHON
dbopM 00ydeHHs HE TIPEyCMaTPUBACTCA.



eHa npakTuyeckyro noaroToBKy orBoautcs 162 yaca.
eDopmMa MPOMEKYTOYHON aTTECTALUU: FK3aAMEH.

4.1. Conep:kaHue TUCHHUILVIMHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM, ¢ YKa3aHHeM BU/I0B yYUeOHbIX
3aHATHIA M OTBEIEHHOT0 HA HUX KOJMYeCTBA aKaJeMHU4YeCKHX YacOB

Ne

n/n

Paszn
en
JIHAC
LIHIT
JIMH
BI/TE
MBI

C

o I I e B ¢ - ¢’

Bc 4K
er HUX
0 | mpakr
4a | H4ECK
co ast
B | OATO
TOBKa
o0yJa
OIIUX
cs

Buapl yueGHOI paboTBhI,
BKJTIOYAs] CAMOCTOSATEIHHYIO paboTy 00ydaronuxcs ,
MPaKTHYECKYIO MOATOTOBKY U TPYJOEMKOCTh
(B acax)

KonrakrHas pa60Ta npenogaBareis €

00yJaroIuMuCs

CamocrogTen
bHas

Jlexun

CeMuHapckue
/paKkTHYecKue
/mabopartopHble

3aHATHS

Koncynpranun

pabora

Dopmbl
TEKYIIEeTOo
KOHTPOJIA

yCIIeBaEMOCTH;
®opma
MIPOMEXKYTOYHO
¥ aTTecTaun
(no
cemecmpam)

252 |68

50

68

61

IIpakTnueck
o€ 3aJlaHue,
Ompoc;
9K3aMEeHaIIH
OHHBIC
OMJICTHI

1-3

252 160

40

60

116

IIpakTnueck
0€ 3a/laHue,
OIIpocC;
9K3aMeHaln
OHHBbIE
OuIIeTHI

1-3

144 |32

32

32

31

IIpakTrueck
0€ 3a/laHue,
OIIpocC;
9K3aMEHaln
OHHBIE
OuIeTHI

4.2 I1naH BHeayIuTOPHOI CaAMOCTOATEIbHOH PadoThl 00y4aOIMXCS 10 JUCHUILIMHE

Cemectp

Hazsanue
pasnena,
TEMBI

CamocTrosTenbHast paboTa 00yqaromuxcs

Bun
CaMOCTOSITel
BHOM
paboThI

Cpoxku
BBITTOJTHCHHS

TpynoeMkcT
b (Jac.)

OneHoyHOE
CPENCTBO

VYuebHo-
METOIUYECK
oe
obecrieueHu
e
CaMOCTOSATEI
BHOU
paboThI

Tema 1-6

Pemenue
3a1a4
JOMAaITHEN

paboTsl

ITocne
MIPONAEHHBIX
TEM

61

JemoHcTpaig
HSI TOTOBBIX
pelIeHuit

1-3

Pemenne

ITocie

116

JemoHcTparg

HcTounnku u3
OCHOBHOH U
JIOIOJIHUTEIIbH
01 IuTEpaTyphl
10 TEME

IMPAKTUYCCKUX




3a1a4 MPOUJICHHBIX HsI TOTOBBIX | 3QHSTHIL;
nomamueii | TEM pemeHU1 O6pasoBaresibH
BI€ PECYPCHI,
paboThI
JO-CTYIIHBIE 11O
3 1-3 Pemenue TTocne 31 JleMoHcTpalf | 1oruHy u
3a1a4 MIPONAECHHBIX WS TOTOBBIX | apoio,
o TEM peureHun NPEIOCTaBIAEM
JIOMAaITHEN 5
biM Hayunoii
p aboTbl OMOIMOTEKOM
urvy.

4.3. Conep:xkanue ydueOHOro MaTepuaJia

Ne

Tema

KpaTlcoe CoaepKaHue

1 cemecTp

Bsenenne B
MareMaTu4eCcKui
aHaIu3

MnuoxecTtBa. OtoOpakeHuss MHOkecTB. DyHKIMU. OCHOBHbBIE

JNIeMeHTapHble  (yHKIMHM, HMX cBoiicTBa M rpaduku.
[TocnenoBarensHOCTH W TIpenenbl. HempephIBHOCTD U pa3phIBBI
¢byukuuu. beckoHeuHo Manble, OECKOHEUHO OonblIMe U
9KBUBAJICHTHBIC (DYHKITUH.

HuddepenunansHoe
MCUHUCIICHUE

[IpousBoaHas, €€ reoMeTpudyecKuid U (PUIUUECKUN CMBICI.
Huddepernnman ¢pynkiun. [IpaBuia HaxoxIeHHUs TPOU3BOAHOM
u nuddepeHnuana. Tab6nmuna MIPOU3BOAHBIX u
muddepennnanos. [IponsBoaHsie U U GepeHIraIbl BBICIIHX
nopsnkoB. Teopema o cpenneM. IIpasuio Jlonurand.  VYcnosus
MOHOTOHHOCTH (yHKIMU. HeoOXommMbie W IOCTaTOYHBIE
ycioBus 3kcTpeMyMma (yHkiuu. Hambonblee ' HauMmeHblee
3HaueHus (QyHKIMM Ha 3aJaHHOM oTpeske. lccnemoBanue
BBIMYKIOCTH  (yHKuuu. Toukm meperuba. ACHUMNTOTHI.
[Moctpoenue rpaduka pynkunu. Gopmyna Teitnopa.

HuddepenunansHoe
MCUHUCIICHUE

(GYHKIMH HECKOTBKHX
MIEPEMEHHBIX

YacTHble TPOM3BOAHBIC, YPABHEHUSI KAaCATEIbHOW IIOCKOCTH U
Hopmam.  Jluddepenmman, ero CBI3b ¢ YACTHBIMH
npou3BoAHbIMU. lIpon3BogHas 1o HampaBieHUIO. [paJueHT.
DKkcTpeMyM (DYHKITUH HECKOJIBKMX TIEPEMEHHBIX.

WNHuTerpansHoe
VCUHCIICHUE

CpoiicTBa nepBooOpa3HbIX M Tabiauma MHTErpanoB. OCHOBHbIE
IIPUEMBI WHTErPUPOBAHUS. Meron HEOIIPENENEHHBIX
KO3((QUIMEHTOB,  MHTETPUPOBAHME  UPPALMOHAIBHBIX U
TPUTOHOMETPUUYECKUX BbIpaKEHUU. [IoHATHE ONpeneseHHoro
UHTETrpaa. ®opmyna Herotona-JleitGnuna. 3ameHa
NIEPEMEHHON W MHTETPUPOBAHUE II0 YACTSAM B OIPEACICHHOM
UHTETpasie. leoMeTpudecKue MPUIOKEHNS ONpPEAEICHHBIX
uHTerpanoB. HecoOCTBEHHbIE HHTETPAIBI.

Kparnbie naTerpansl

[lonsTe O KpaTHBIX MHTErpajnax. J[BoiHBIE MHTErpanbl U HX
BbIUMCJICHHE. 3aMeHa IEePEMEHHbIX B JBOWHOM MHTErpale.
JIBOliHBIE MHTETpaIbl B MOJIAPHBIX KoopauHarax. IIpunokenus
JIBOMHBIX MHTErpaJIOB. TPOMHON HHTETpa U €ro BEIYUCIICHHE.
[Ipuiokenust TpPONHBIX UHTEIPAJIOB.

KpuBonuneitnele  u

Kpusonuneiinsiit unterpas I poga u ero BeIYUCIEHHE.




KpuBonunennbii wunHterpan Il poma W ero BbIUHCICHHE.

LOBCDXHOCTHELE [Ipunoxenuss KpUBOJIMHEHHBIX UHTErpanoB. I[loBEpXHOCTHBIN
I/IHTC? O unrerpan [ pona u ero Beruncienue. [[oBepXHOCTHBIN HHTETpas
P II pona u ero BbrumcieHue. lIpwiiokeHHs ITOBEPXHOCTHBIX
MHTErpaJIoB.
2 cemecTp

CkanspHble ¥ BEKTOpHBIE 10JIsA. [[oBEpXHOCTH M TMHUM YPOBHS

CKAJIIPHOTO TOJiA. BeKTopHble JIMHUM BEKTOPHOIO IOJISI.
Onementsl  teopuu | Juddepennuanpupie onepanuu Haja MOISIMH: IPOU3BOAHAS 1O
noJis HaIPaBJICHUIO U TPAJAMEHT CKajsipHOro mnojis; uBeprenuus u

potop BektopHoro nosis. [lotok mons. Hupkymsinua. Oneparop

l'amuibrona. OCHOBHBIE KJIaCcChI OJIEH

Hudbdepennmanbupie ypaBHeHHs 1-ro mopsiaka. JIuHeiHbie

muddepeHIanbHbIe YPaBHEHUS BBICIINX MOPSIKOB. JIMHEHbIE

oJHOpoaHble MU depeHInaIbHble YPABHEHHUSI N-TO MOpSIKa C
OOBIKHOBEHHBIC .

MOCTOSHHBIMU KO3 duimeHTamu. JInHeHHbIE HEOTHOPOIHBIC
nuddepeHnraibHbIC

mudepeHnanbHble YPaBHEHUS N-TO MOpPsAKa ¢ MOCTOSTHHBIMU
ypaBHEHHUS

ko3 punrenTamu. Cucrema JIMHEWHBIX OJTHOPOAHBIX
G GepeHIIMATBEHBIX YPABHEHUN 1-TO TTOPSIKA ¢ TIOCTOSTHHBIMU
K03 PUIeHTaMH

Teopus psaoB

UucnoBble psnpl.  HeoOxomuMoe  yclioBHE€ — CXOIMMOCTH.
Kpurepuit Komm. JlocraTouHble NpPU3HAKU CXOAMMOCTHU
3HAKOMOCTOSHHBIX psanoB. [lpusnak JleiOnumna. CreneHHbIC
panbl. Pamnyc cxomumoctu. Psaner Teisiopa m Makiiopena.
[IpubnuxeHHbIE BBIYMUCICHUS C TIOMONIBIO psAnoB. Pemenue
muddepeHIuaIbHbBIX  YPaBHEHUH € TOMOIIBIO  PSZIOB.
Tpuronomerpuueckuii psag @ypwe. Teopema upuxie.

3 cemecTp

Teopus psaoB

DYHKUMOHAJBbHBbIE psaabl: TeopeMbl
NOWIEHHOM  WMHTETPUPOBAHUU U
(GYHKIMOHATBHBIX PSAIOB.

Crenennble psabl: Panuyc cxomumoctu. ®opmyna Kommwm -
Anamapa. Paznoxenne B psag  Telnmopa  3leMEHTapHBIX
¢bynkuii, obnacts cxoqumoctu. [Ipunoxenus psaos.

Pan__wu__ wurerpan _ @ypwe: Pasznokenue QyHKOU B
TpuroHomeTpuueckuii psg Pypree. Kommnekcnas dopma psna
®dypbe, HaxoxkaeHue kKodpdumuentor psga. [IpenenbHbIN
nepexon ot psaga Pypse k unrerpany dypre. [IpeodpasoBanue
Dypbe 1151 TPOU3BOAHOM.

0 HENPEepHIBHOCTH,
Qg depeHIpOBaHIH

HuddepennmpoBanu
€ CKaJIIPHBIX )41
BEKTOPHBIX TOJICH

Ckanspuple  monst  (mpeoOpas3oBaHHe,  HWHAYLHPOBAHHOE
WHBAapUAHTHOCTHIO). BexkTopHbIe Tosist (3aK0H TpeoOpa3oBaHus).
Omneparop Habna. [pagueHT — BEKTOpHOE M0JIe, AUBEPIEHINS —
ckaysipHoe Tmosie. I'eomerpuueckuit cmbici. Potop. IIpumepst
BBIUKCIICHHSL.

NuterpupoBanue
CKaJIApHBIX 51
BEKTOPHBIX TOJICH

Teopemsl ['aycca u Ctokca B BeKTOpHOU 3anucu. Ouznueckuii

cMbicil  guBepreHuuu. @Pusmyeckuit cmbica  poropa. Tpu
yCIIOBUSA MOTEHIUAIBHOCTU IOJIS. OproroHanpHbIe
KPUBOJIMHEMHBIE CHUCTEMBI KOOpAMHAT. BbIpakeHus s




TrpaJiu€HTa, IUBEPICHIIMM M JalUlachaHa B KPUBOJMHEWHOU
OpPTOTOHAJIBHOU CUCTEME KOOpPUHAT.

4.3.1. IlepevyeHb CeMHHAPCKHUX, NPAKTHYECKHUX 3aHATHI M J1a00paTOPHBIX padoT

Ne

No paznena u
TEMBbI
JUCLUTUINHBI

HanmeHoBaHue ceMUHapOB,
MPaKTHICCKUX U JTJA0OPATOPHBIX padoT

Tpynoem
KOCTb
("acen)

OreHouH
pI€
cpencTBa

Dopmupy
€MbIe
KOMITETEH
IUU

1 cemecTp

Bsenenue B
MaTEMAaTUYECKU
¥ aHaan3

MHuoxecTBa. OtobpaxeHus
MHOXKeCTB. @DyHkuuu. (OCHOBHBIC
aNIEMEHTapHbIe (PYHKIMH, UX CBOMCTBA
u rpaduku. [locnemoBarenpbHOCTH U
npezaensl. HempepbIBHOCTE U pa3phIBBI
byHKIUH. beckoneuno MaJble,
0eCKOHEYHO Oosblne u
OKBHUBAJICHTHBIC (DYHKITHH.

10

KonTpon
bHasA
pabora

OIIK-1

Huddepennman
BHOE
WCUHUCIICHUE

[IpousBonHas, €€ reoMeTpUYECKHil U
¢usnueckuii cMmeica. uddepennman
¢byukuuu.  [IpaBuna  HaxoXIeHUs
npousBogHoM u  auddepennmana.
Tab6muna MIPOU3BOIHBIX u
muddepennmanos. IlpousBoanbie u
nuddepeHnraibl BRICIINX TOPSIKOB.
Teopema o cpenHem. IIpaBuno
Jlonurana.  YcinoBus MOHOTOHHOCTH
byHKIUH. Heo6xonumsie u
JIOCTaTOYHbIE YCIIOBUS 3KCTpEMyMa
byHKIUH. Haubonbiee u
HauMeHblllee 3HaueHus: (QYHKIMM Ha
3aJaHHOM OTpe3ke. MccrnenoBanue
BBIITYKJIOCTH (byHKIHH. Touku
nepern6a. Acumnrotsl. Iloctpoenue
rpaguka GbyHKIHH. dopmyna
Tewnopa.

10

KonTpon
bHasA
pabora

OIIK-1

Huddepenmnnan
bHOC
HCYHCIICHUE
byHKIHA
HECKOJIbKHX
MIEPEMEHHBIX

YactHble MNPOU3BOAHBIC, YypaBHEHUs
KacaTelIbHON TIIOCKOCTH W HOPMAJIH.
Hudbdepennman, ero  cBa3b ¢
HYaCTHbIMUAU IMPONU3BOJHBIMU.
[IpousBonHass 1O  HaNpaBJICHUIO.
I'paguent.  DOxctpemym  (yHKIMH
HECKOJIbKUX MePEMEHHBIX.

14

KonTpon
bHasA
pabora

OIIK-1

NHurerpanbHoe
VCYHCIICHUE

CgoiicTBa nepBooOpa3HbIX M Tabnuua
uHTerpaioB.  OCHOBHBIE  TPUEMBI
UHTETPUPOBAHHUS. Meron
HeonpenenEHHbIX  KOA((PHUIIMEHTOB,
MHTETPUPOBAHUE HUPPALMOHATBHBIX U
TPUTOHOMETPUYECKUX  BBIPAXKEHUIL.
[lonatue ompeneneHHOro MHTErpaja.

14

Kontpon
bHasI
pabora

OIIK-1




®dopmyna Hrrotona-Jleiibuuia.

3ameHa IIEPEMEHHOMN 51
UHTETPUPOBAaHME IO  YacTsiM B
OIpEAEIEHHOM UHTErpae.
I'eomerpuueckue HPUIOKEHUS
OIpEAEIECHHBIX UHTETPaJIOB.

HecobOcTBeHHbIE HHTETPaJIbL.

Kparnsie
UHTETpaJIbl

[lonaTue o0 KpaTHBIX HWHTErpasax.
JIBoliHbIE HUHTETpalibl u ux
BBIYHMCIICHHE. 3aMEHa NEPEeMEHHBIX B
JIBOMHOM HHTETpale. JIBoliHbBIC
MHTErpaJibl B MOJSPHBIX KOOpJUHATAX.
[IpunoxkeHus: BOMHBIX HWHTErPaJOB.
TponHoi HUHTETpall u ero
BBIYHCIICHHE.

IIpunoxxenus TpOMHBIX UHTETPAJIOB.

12

Kontpon
bHasI
pabora

OIIK-1

KpuBonuHeinsl

e u
IIOBEPXHOCTHBIE
MHTErpajbl

KpuBonunennei unrerpan I poxga u
€ro BBIYHMCIICHUE.

KpuBonmnenneiii uarerpan Il poma u
ero BBIUHCJICHHE. [Ipunoxxenus
KPHBOJIMHENHBIX HMHTErPAJIOB.
IToBepxHocTHbIl uMHTETpan I poma u
ero BbluMcieHue. [loBepXHOCTHBIM
unrerpai Il pona u ero BbIYMCIICHHUE.
[Ipunoxenus ITOBEPXHOCTHBIX
MHTETPAJIOB.

KonTpon
bHasA
pabora

OIIK-1

2 cemecTp

DJIeEMEHTBI
TEOPHUH TOJIS

CkayisipHble ¥ BEKTOPHBIE  IOJIS.
[loBepxHOCTM W  JIMHUHA  YpPOBHSA
CKaJIsIpHOTO nossl. BekTopHble JMHUN
BEKTOPHOTO TIOJISL.
Juddepennunanbapie  onepauuy  Haj
MOJIIMM: IIPOU3BOIHAS o
HaIPaBJICHUIO U TPAJAUEHT CKaJISPHOTO
nonsi;  JluBepreHuus U poOTOp
BeKTOpHOro moiusa. Ilotok  mous.
Hupkynsuus. Onepatop ['amunbeToHA.
OCHOBHBIE KJIACCHI MOJNEH

12

Kontpon
bHasI
pabora

OIIK-1

OOBIKHOBEHHBIE
middepennnan
bHBIE
ypaBHCHHUSI

Huddepennmanbupie ypaBHeHUs1 1-r10
MOPSIKA. JIunenbie
nuddepeHnraibHbIC ypaBHEHUS
BBICILIUX IIOPSIKOB. JIuneiinbsie
OJTHOPOIHBIC nuddepeHnraibHbIe
ypaBHEHUS n-ro HopsIKa c
MTOCTOSTHHBIMH K03 ULIMEHTaAMHU.
JIuneinbie HEOIHOPOIHBIE
nuddepeHnraibaple ypaBHEHUS N-TO
MOpsIIKa C MOCTOSTHHBIMU
K03 dULIIEHTaAMHU. Cucrema
JTUHEHHBIX OJTHOPOJTHBIX

24

KonTpon
bHasA
pabora

OIIK-1




nuddepeHInaIbHBIX ypaBHEHUH 1-T0
MopsJaKa C IIOCTOSHHBIMHA
K03 UIIUEHTaAMHI

Teopus psnos

YucnoBele  psnael.  Heobxomumoe
yciaoBue — cxomumocTu.  Kpurepwuit
Komm.  JlocTarouHele — IpU3HAKU
CXOJIUMOCTH 3HAKOMOCTOSIHHBIX
PAIOB. [Ipu3znak JleiiOHu1a.
CreneHHble PAIBL. Pamnyc
cxomuMmoctd.  Paner  Teiutopa u
Makiopena. [TpubnuxeHHbIC
BBIUMCJIEHUSI C IIOMOUIBIO  DsI/IOB.
Pemenue nuddepeHnanTbHbIX
YpPaBHEHUH C IIOMOILIBIO  PSAIOB.
Tpuronomerpuueckuii psang  Dypsbe.
Teopema Jlupuxie.

24

Kontpon
bHasI
pabora

OIIK-1

3 cemecTp

Teopus psinoB

DyHKIMOHAIBHbIE psiabl: Teopembl O
HEIPEPBIBHOCTH, MTOYJICHHOM
MHTErPUPOBAHUU u
nuddepeHnpoBaHuN
(GYHKIHMOHATHHBIX PSAIOB.

Creneddrle DSLIEL: Pamnyc
cxomumoctd.  QPopmyna Komm -
Anamapa. Paznoxenue B psan Teimopa
SNIEMEHTapHbIX  (QyHKIMHA, 001acTh
cxonuMocTH. [Ipunoxenus psaos.

Pan u uarerpan ®@ypee: PazioxkeHue
(GYHKIIUNA B TPUTOHOMETPUUYECKHUI PsJT
®ypoe. KommuiekcHass ¢opma psna
dypbe, HaxokKIAeHUE KOADDUIIMEHTOB
psana. IlpenensHbll mepexon oT psaa
®dypre Kk uHTEerpany  Dypebe.
[IpeobpazoBanue Dypbe st
MIPOU3BOJIHOM.

14

Kontpon
bHasl
pabora

OIIK-1

Huddepenuupo
BaHKE
CKaJSIPHBIX |
BEKTOPHBIX
oJIEH

Ckansgpueie nonst (mpeoOpas3oBaHHe,
MHIyLIUPOBAaHHOE MHBAPUAHTHOCTHIO).
Bexropublie 0JIst (3aKoH
npeoOpazoBanus). Omneparop HaOma.
I'paguent —  BekTOpHOE noJie,
JUBEPreHIUs] — CKaJsIpHOE IIOJeE.
I'eomerpuueckuit  cmbici.  Potop.
[TprMepbl BEIYKCIIEHUS.

10

Kontpon
bHasI
pabora

OIIK-1

Nurerpuposanu
€ CKAJLIPHBIX U
BEKTOPHBIX
noJsen

Teopembr I'aycca u Crokca B
BEKTOpPHOM  3amucu.  Duznueckuit
cMbIc  auBepreHuuu. Dusndeckuit
cMbIicn  portopa. Tpu  ycinoBus
NOTEHIUAIbHOCTU OIS
OpToroHanbHbI€ KPUBOJIMHEHHbIE
CUCTEMBI KOOpAUHAT. BeIpaskeHus ais

10

Kontpon
bHasI
pabora

OIIK-1




IpaJucHTa, JUBEPTEHINH U
Jarnjacuana B KPUBOJIMHENHOMN
OpPTOTOHAJIBHON CUCTEME KOOPIHHAT.

4.3.2 IlepeyeHb TeM (BONMPOCOB), BLIHOCUMBIX HA CAMOCTOSITE/ILHOE U3YUYeHHe CTYIeHTAMH B
pPaMKax caMoOCTOATEIbHOM padoThI

Ne Tema Bup camocrosrens- 3amanue Pexomennyemas | KommuectBo
HOM paboThI JUTeparypa 4acoB

1.1 |BBenenue B |[lomamHss pabora |Pemenue Hcrounnku n3
MaTeMaTU4eCKUI 3ajad, OCHOBHOH u
aHaJIN3 AQHAJIOTMYHBIX |IOTIOJHUTEIbHON
TEM, YTO |IUTEpaTypel IO 10
ObLIH Ha [TeMe
IIPAKTUYECKH |[IPAKTUYECKUX
X 3QHATUAX.  [3aHATHIA.

1.2 |duddepenumans |[lomamnss pabora |Pemenue OO6pazoBaTenbHbIe
HOE€ UCUHUCIICHUE 3ajad, pecypchl,

AQHAJIOIMYHBIX |IOCTYIIHBIE  TIO
TEM, YTO |JIOTUHY u 10
ObuH Ha |[1apoJo,

NPaKTHYECKH |[IPEJOCTaBISEMBI
X 3aHATUSAX. |[M Hayunon

1.3  |HAuddepennmans |[lomamnass pabora |Pemenue OUOIMOTEKOM
HOE€ HCYHCIICHUE 3a/ad,
GyHKIHIA AHAJIOTUYHBIX
HECKOJIbKUX TEM, 4TO 10
MEPEMEHHBIX ObLTH Ha
MPAKTHYECKH
X 3aHATHSIX.

1.4 |UaterpansHoe  |[lomamnss pabota |Pemenwue
UCUHCTICHHE 3ajad,
AQHAJIOTUYHBIX
TEM, 49TO 10
ObLIH Ha
MIPAKTHYECKH
X 3aHATHUSIX.

1.5 |KpaTtHbie Jomamnss pabora  (Pemenue
HUHTErpaJibl 3azad,
AQHAJIOTMYHBIX
TEM, 49TO 10
ObLIH Ha
MPaKTUYECKU
X 3aHATHSIX.

1.6  |KpuBonuueiinsie |[lomamnss pabora |Pemenue

u 3ajad,
MMOBEPXHOCTHBIE AQHAJIOTUYHBIX
HMHTETpajibl TEM, 4TO 11
ObLTH Ha
MPAKTHYECKH
X 3aHATHSIX.

2.1 |DnemMeHTbI Jomarssist pabota  |Pemenue 45




TEOPHUH TOJS 3azad,
AQHAJIOTMYHBIX
TEM, 4TO
ObUIH Ha
MPAKTHYECKH
X 3aHATHSIX.
2.2 |O6bikHOBeHHBIe |[lomamusist pabora  |Perenue
muddepeHnnab 3aja4,
HBIC YPaBHCHHUS AHAJIOTHYHBIX
TEM, 49TOo 31
ObLIN Ha
MPAKTHYECKH
X 3aHATHSIX.
2.3 |Teopus psnoB Jomamusst pabora  (Pemenue
3azad,
AQHAJIOTHYHBIX
TEM, 49TO 30
ObUTH Ha
MPAKTHYECKH
X 3aHATHSIX.
3.1 |®ynkumonaneH |[lomamHss pabora |Pemienue
ble psbL, 3ajad,
CreneHHble AHAJIOTHYHBIX
panel, Pag wu TEM, qT0 11
nHrerpain Oypee, ObUIH Ha
MPAKTHYECKH
X 3QHATHSIX.
3.2 |Auddepenuupon |[domammuss pabora |Permenue
aHue 3ajad,
CKasUIPHBIX U AQHAJOTHYHBIX
BEKTOPHBIX TEM, 4TO 10
noJieu ObUTH Ha
MIPAKTHYCCKH
X 3aHATHSIX.
3.3 |UurerpupoBanue |[lomamuss pabora |Pemenue
CKasUIPHBIX U 3a/ad,
BEKTOPHBIX AHAJIOTHYHBIX
mojei TEM, 4TO 10
OBLITH Ha
MPAKTHYECKH
X 3aHATHSIX.

4.4. MeToauueckue YKa3aHus 110 OpraHu3anuun CaMOCTOATEJIbHOM paﬁoTbl CTYICHTOB

Jlns 3akperuieHus: Marepuaa, pacCMOTPEHHOTO Ha JICKIMAX U MPAKTUYECKUX 3aHATHUAX, CTYICHTaM
OpeAJaraloTcsl 3aJadyd [0 H3y4yaeMbIM pas3zienaM M rpaduk uX BbiIonHeHus. OleHka
CaMOCTOSITEIIEHOW pabOTHI CTYIEHTOB ITPOBOJUTCS B BHJE MPOBEPKH JOMAIIHEH pabOThl U YCTHOTO
3a4eTa.

4.5. IlpumepHas TeMaTHKA KypPCOBBIX padoT
Harmmcanue KypcoBBIX pabOT WM MPOEKTOB HE MPETyCMOTPEHa yueOHBIM IIITAHOM.



oV. YueOHO-MeTOAMYECKOE M MH(OPMAIIMOHHOE 0O0ecTiedyeHue JUCHUTINHbBI

*a) OCHOBHAS JIMTEeparypa

e 1. ®uxrenromsiy, ['M. Kypc auddepenimanibHOro 1 HHTErpaibHoro ncunciacHus [Teker] : yue0. mis
CTyIl. 3. © MEXaHWKO-MaTeMaTH. creil. By30B: B 3 1. / I. M. ®uxtenronpil. - 8-¢ u3l. - M. :
®wm3maraurt, 2006 - . - 22 cm.

oT.1. - 679 c. : rpad. - And. ykas.: c. 671-679. - ISBN 5-9221-0436-5 : 185.00 p.(97)
o2 duxtenronbil, ['M. OcHOBBI MaTeMaTHuecKoro aHainu3a. B 2-x TT. Tom 1 [DnekTpoHHBIHA pecypc]:
yaeOHUK. — DnektpoH. nan. — CI16.: Jlanp, 2015. — 441 c. — Pexum noctymna:
http://e.lanbook.com/books/element.php?pll_id=65055. HeorpanuueHHbIH JOCTYII.
3. bareirun, B. B. COopHUK 3a/1a4 110 AJIEKTPOAMHAMHUKE U CTIEIHATIBLHON TEOPHH OTHOCHUTEIIEHOCTH
[Tekcr] : yue6. mocobue / B. B. barbirun, M. H. TonTeirus. - 4-e usn., nepepab. - CII6. ; M. ;
Kpacnomap : Jlans, 2010. - 473 c. - ISBN 978-5-8114-0921-1 (45)

*0) 10MOJTHUTEJIbHAS JJUTEPATypa

e]. JlemunoBuu b.I1. COopHEK 3a/1ay 1 ynpaskHeHUH 10 MateMaTnyeckomy ananusy / b.I1. Jlemunosuy.
— 14-e uzn.,ucrp. - M. : U3a-Bo MI'Y, 1998. - 624 c. (51)

o2. Tep-KpuxopoB A.M. Kypc maremarnueckoro ananusa / A.M. Tep-Kpukopos, M.1. [labynun. — M.:
dusmatiut, 1988.

e3. OcHOBBI MaTeMaTH4YeCcKOro aHanusa [Tekct]: yued. a1 ctyn.¢pus.crem.n
crerl."[Ipuxi.maremaruka":B 2-x 4. / B.A.Mneun, O.I'.I1o3usk. - M. : du3marmut. Y.1. - 2001. - 648 c.
)

e4. OcHoBBI MaTeMaTHyeckoro aHanusa [Tekcr]: yueO.as cTya.pus.cne.u
crnen."[Ipuxin.maremaruka":B 2-x 4. / B.A.Mnbun, O.I'I1o3nsk. - M. : ®u3mariaur. Y.2. - 2001. - 464 c.
)

o5. Pynun, Y. OcHOBBI MaTeMaTHdeckoro ananusa [Tekcr] : yaeOHoe nmocodue / Y. Pynun; [ep. ¢ anr.
B.I1. XaBuna. - 3-e u3n., crep. - CII6. : Jlans, 2002, 2004. - 319 ¢, 320 c. - ISBN 5-8114-0443-3 (11)
6. V. Pynun OcHOBBI MaTeMaTuyeckoro ananusa. M.: Mup, 2002, 2004. (11)

o7. Unpun B.A. Maremarnuecknii ananus / B.A. Uneun, B.A. Cagosununii, bi.X. Cennos. — 1979. -
720 c.

8. bepmant, A.®. Kparkuii Kypc MaTeMaTu4ecKoro aHanausa [DneKTpoHHBIH pecypc] : yueOHoe
nocobue / A.®@. bepmanrt, N.I. ApamanoBud. — DnektpoH. nan. — CII6. : Jlans, 2010. — 736 ¢. —
Pexwum noctyna: http://e.lanbook.com/books/element.php?pll _1d=2660 — 3ar. ¢ skpana.

9. Kaprames, A.Il. Maremarnueckuii aHanm3 [ DJIEKTPOHHBIN pecypc] : yaeOHoe mocodue / A Il
Kaprames, b.JI. Poxxnecrenckuii. — Dnekrpon. nan. — CII6. : Jlans, 2007. — 448 ¢. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=178.

¢10. bynak, 5.M. Kparusie unrerpanst u psansl [ Tekcr]: yue0. s ctya.¢us.u ¢pus.-mart.pax.yH-ToB /
B.M. bynak, C.B. ®omuH. - 3-¢ u3a. - M.: ®uzmaraut, 2002. - 511 c.; 22 cm. - ISBN 5-9221-0300-8

€2y

0) nepuogUYecKre U3TAHUSA

- HET

B) CIIMCOK aBTOPCKUX METOAMYECKHUX pPa3padoToK

- HET

r) 0a3pl JAHHBIX, HHGOPMALMOHHO-CIIPABOYHbIC U MOUCKOBbIE CHCTEMbI

http://library.isu.ru/ - Hayunas 6ubaunorexa UI'Y;
O0pazoBaTenbHbIE PECYPCHI, TOCTYITHBIE M0 JOTHHY U apoJIio, MpeaocTapisieMbiM HayuHoit
o6ubnuorexon UI'Y:


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D1%83%D0%B4%D0%B0%D0%BA%2C%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://e.lanbook.com/books/element.php?pl1_id=178
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D1%83%D0%B4%D0%B8%D0%BD%2C%20%D0%A3%D0%BE%D0%BB%D1%82%D0%B5%D1%80
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B0%D1%82%D1%8B%D0%B3%D0%B8%D0%BD%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://e.lanbook.com/books/element.php?pl1_id=65055

. https://isu.bibliotech.ru/ - U3 «bubmmoTex»;

) http://e.lanbook.com - DbC «M3narenbcTBO «JlaHbY;

J http://rucontru - 3BC «PykoHT» - MexoTpacieBass Hay4yHas OuOIMOTEKa,
cozepamas OnU(pPOBaHHbIE KHHUTH, NMEPUOAMYECKHE H3IaHUS W OTACIbHBIE CTaThH IO BCEM
OTpacisM 3HaHUH, a TaKKe ayAno-, BUIEO0-, MyJIbTUMEINa COPT U MHOTOE JIPYTO¢;

J http://ibooks.ru/ - O9BC «AiiOykc»- HHTEPHET pecypchl B CBOOOIHOM JOCTYIIE.

*VI. MarepuajibHO-TeXHHUYECKOE O0ecevyeHne TN CIUTIIUHBI

Jliig ipoBeZieHHsl 3aHATHH JEKIMOHHOIO THUIIA B KAU€CTBE JAEMOHCTPALIMOHHOIO 000pYyA0BaHUS
UCTIOJIb3YyeTCS MeJoBas JIOCKa, HpoeKTop, HOyTOyk. Harmmsanocts oOecneunBaercs IyTeM
M300paKkeHUsT cxeMm, auarpaMM u (Gopmyn ¢ momoripio Mena. Mcnonp3oBaHue T17100aIbHOM
KOMIIBIOTEPHON CETH IMO3BOJSET 00ECHEeUUTh OCTYMHOCTh VIHTEpHET-pecypcoB U peaju30BaTh
CaMOCTOSITENIbHYI0 paboTy cryaeHToB. Ha ¢dakynprere w#meercs KOMIBIOTEpU3HMpPOBaHHAS
ayoIuToOpHsl, TpeIHA3HAYeHHAs Ui CaMOCTOSITENIBHON pabOThl, C HEOTPAaHWYCHHBIM JOCTYIIOM B
NurtepHer.

Marepuanbl: y4eOHO-METOJUYECKHE MOCOOUS, KOHTPONBHBIC 3aJaHus i1 ayAUTOPHOU U
CaMOCTOSITEJIbHOM pabOThI CTY/IEHTOB.

*VII. O0pa3oBarejibHbIC TEXHOJIOTMHU

38.,[[8.‘11/1 H3JIOKCHU U H3YUCHUA OUCHUIUIMHBI PCATU3YHOTCA B CIICAYIOIIHUX q)opMax
JACATCIIbHOCTH

2 JIeKIIMU, HalleJIeHHble Ha TMOJlydeHHe HeoOXxoaumon wuHbopMaIu, U ee
WCIIOJIb30BAaHUE TIPH PEIICHUU TPAKTUYSCKUX 3a]1a4;
2 NPAaKTUYECKHE 3aHATHS, HaIMpaBICHHbIE HA AaKTUBHM3AIMIO IMO3HABATEIbHOMN

JESITSIIBHOCTH CTYJCHTOB U TIPUOOPETCHHSI MMM HABBIKOB PEIICHUS MPAKTHYCCKUX U MPOOIEMHBIX
3a7a4;

’ KOHCYJIbTalUU — €KCHCACIIBbHO JI BCCX KEJIAOINX CTYACHTOB,

‘ CaMOCTOATCIIbHAsA BHEAYAUTOPHAs pa60Ta HallpaBJICHA Ha an06peTeHHe HaBBIKOB
CaMOCTOATCIIBHOTO pCIICHUSA 3a4a4 110 JUCIUIIIIMHE,

‘ TeKanPII’I KOHTPOJIb 3a ACATCIIbHOCTBIO CTYACHTOB OCYIICCTBIISICTCA HAa JICKHHMOHHBIX

N MPAKTUYCCKHUX 3aHATUAX B XO0A€ CaAMOCTOATCIILHOI'O PECIICHUA 3aaa4, B TOM YHCJIC Y TOCKH.

oVIII. Ouenounsie MaTepuabl 1JIsi TEKYLIEr0 KOHTPOJISI M IIPOMEKYTOYHOM aTTeCTAIIMH

8.1. O1ieHOUYHBIE CpEeACTBA /JIsi BXOJHOTO KOHTPOJIS (KOHTPOJIbHAS paboTa).

3) Pemnth HepaBeHCTBO: [2x + 3| =4x

4) Tloctpouts rpaduk QyHKIHH: V =x A

5) Pemmts ypaBHeHue: sin3x - 7sinx =0

6) Ilocrpouts rpaduk dpyHrmmmu: ¥ =2-  [1- x|

[
|
7) Pemnts cHCTEMY ypaBHEHHIL: || ?(I il E) =14



1) Pemmuts : 4a- 9a’! a-4+3a'f

_ YpaBHEHHE: HZa”"z NV TE R v sl
sin 2a

2) Jloka3arb TOXKIAECTBO: Tr oG B¢

8.2. OueHouHbIE CPECTBA TEKYIIETO KOHTPOJISA

{

MarepuaJibl AJ1 NPOBeAeHHU TEKYIIEro U MPOMeKyTOYHOI0 KOHTPOJISA 3HAHUI CTYIeHTOB:

cobecenoBaHue 10 TEME

Ne Bun xonTpoms Kontponupyemsie Tembl (pa3aensl) Komnerenum,
KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 KontponpHas pabota 1-6 (1 cemecTp) OIIK-1
2 KonTposnbHas pabora 1-3 (2 cemecTtp) OIIK-1
3 Kontponsnast  pabora, |1-3 (3 cemectp) OIIK-1

JleMOHCTPAIMOHHBII BAPHMAHT KOHTPOJIbHOI padoThI:

Bapuaut 1
1. 3anuumre GopPMYNY BLIUHCICHHS NOBEPXHOCTHOrO HHTerpana Il
poga. B uem ero emeicn? (0.1 Banna)
2. 3anMcars MHTerpai _[[ flx; y)dxdy B BHIE NOBTOPHEIX

G
HHTErPaIoB C PA3/IMUHLIM [OPSAAKOM HHTErPUPOBAHMH, €C/H
obnacts G 3aj1aHa HEPABEHCTBOM X+ _}Jzi: 2ax (0.2 banna)
3. BhlUHCIHTE HHTEIPAN f sinf|x—y|dxdy , ecin G -

G

TpeyroibHHK ¢ sepndami (-4; 1); (-1:-0.5) 1 (3.5; 8.5)(0.2 banna)

JleMOHCTPAIMOHHBII BAPHMAHT KOHTPOJILHOH padoThI

3amaun u3 cObopuuka emumouy B.II. COOpHHMK 3a7ad M YyHOpaXHEHUH 10 MaTeMaTHYECKOMY
anamuzy / B.I1. JlemunoBuu. — 14-e uzn.,ucmp. - M. : U3zn-Bo MI'Y, 1998. - 624 c:

NoNe 2548, 2554, 2560, 2568, 2573

JleMOHCTPALIMOHHBIH BAPHAHT KOHTPOJIbHOM PadoThl

3amaun u3 cObopHuka emumouu B.II. COOpHHK 3a7ad M YNpaXHEHHH 1O MaTeMaTHYeCKOMY
anamuzy / B.I1. lemunoBuu. — 14-e uzn.,ucmp. - M. : Uzn-so MI'Y, 1998. - 624 c]:

NeNe 2619, 2662, 2664, 2666.1, 2677

Bonpochbl K 3K3aMEHY
1 cemecTp
1. DnemeHTapHble (YHKINHU, UX TPAPUKH.
2. YeTHOCTH, HEYETHOCTD, IEPUOAUYHOCTD (DYHKIIUH.

3. Tlpemen mocnenoBarenbHOCcTH U (GyHkimu. CpoiictBa mpemenoB. | u Il 3ameuarenbHbie

MIPEIeTIbI.
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11.
12.
13.
14.
15.
16.
17.

18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.

33.
34.
35.

36.
37.
38.
39.

beckoneuno maible u OeckoHedHO Oonbiine. CpaBHeHHE OeCKOHEYHO Maiblx. Tabmuia
HKBUBAJIEHTHBIX (PYHKIIUH.

HenpepbIBHOCTB ¥ BUBI pa3pbiBOB (PpyHKIMH. CBOMCTBA HEMIPEPBHIBHBIX (QYHKITHIA.
IIpou3BonHas1, ee reOMETPUUECKUN U MEXaHUYEeCKHWA cMbIci. [Ipon3BoaHas npownsBeacHus,
YaCTHOTO U CIOKHOM (DYHKIIUU.

Jlorapudmuueckoe auddepennmpoBanue. JuddepenmupoBanne QyHKIUN, 3aJaHHBIX
napamerpudecku. @opmyna JleoHuLa.

Huddepenunan, ero npuMeHeHHE K MPUOIMKEHHBIM BBIUMCICHUSIM. Te€opeMbl O CpeaHeM
(Ponns, Jlarpanska, Kommn). I1paBuio Jlonurans.

BriBoa ¢popmyn 1uist HAXOXKIEHUS IPOU3BOIHBIX.

. Uccaemopanue (bYHKHHﬁI ACUMIITOTbI, MOHOTOHHOCTB, 3KCTPCMYM. BBIHyKJ'IOCTB, TOYKH

neperu6a. O61mas cxema uccieoBaHus QyHKIIHH.

CBolicTBa HEOIIPEIENIEHHOTO UHTErpajia, NHTErPUPOBAaHUE TIOACTAHOBKOM U IO YaCTSM.
HuTerpupoBanue npocTermux apooei.

WHTerpupoBaHue palmoHaIbHBIX APOOECH.

HuTerpupoBaHue TpPUroHOMETPUUECKUX (QYHKIIHH.

WuTterpupoBanue anreOpanyeckux UppanroHaaIbHOCTEH.

[TonsiTHE ONpENEeHHOTO HHTETPAJIA, €r0 CBOMCTBA.

Beruncnenue mnuom@aad  KpUBOJIMHEHHOW TpalneuMu M JUIMHBL JyTH C  TIOMOILBIO
ONPEIEICHHOTO HHTETpaJIA.

Bbruucienne o0beMa M IUIONMIAAM TOBEPXHOCTH BpAIllEHUs] C TOMOIIBIO OINpPEeIeHHOIO
MHTErpaa.

HecoGcTBeHHBIE HHTETPaAIbI, TEOPEMBI CPAaBHEHHUS.

[Ipenen v HeNpepHIBHOCT (DYHKIMH BYX NEPEMEHHBIX.

[Tonubrit Tuddepenran GyHKIMY MHOTHX TEPEMEHHBIX.

[TpubnuxeHHBIC BBIYUCIICHUS C TIOMOIIBIO MOTHOTO Aud depennana.

YacTHble TPOU3BOAHBIE BBICIIUX MOPSIKOB.

KacarenpHas mI0CKOCTh M1 HOpMaJb K TOBEPXHOCTH

JuddepeHurpoBaHme CIOKHBIX U HESIBHBIX (DYHKIIMHA MHOTHX ITEPEMEHHBIX.

DKCTpeMyM B TOUKE U B 00JIaCTH.

Omnpenenenne ABOMHOIO UHTErpaja, €ro CBOWCTBA U METO/IbI BBIYMCICHUS.

Onpenenenne TpPOMHOTO HHTErPaJia, €r0 CBOMCTBA U METOJIbI BEIYMCIICHUS.

JIBoiiHOM MHTETpal B MOJSPHON cUcTeMe KoopauHar. SIkoonan npeoOpa3oBaHUsl.
Hunuaapuueckue u chepruueckre KOOpAUHATHL. TpoHHOW MHTErpaj B LHUIMHAPUYECKUX U
chepruyecKrX KOOpANHATAX.

[TpunoxeHust KpaTHBIX UHTETPAJIOB.

Omnpenenenne KpUBOJIMHENHOro MHTerpanga l-ro poma. CBoicTBa M METONbI BBIUMCIICHHUS
KPHUBOJIMHEMHOTO MHTErpajia 1-ro poxa.

Onpenenenne KpUBOJIMHENHOTO HHTErpaa 2-ro posna. CBONCTBA U METO/BI BEIUNCIICHHUS.
[IpunoxeHuss KpUBOJIMHENHBIX UHTETPAJIOB.

®opmyna Octporpaackoro-I'puna. HezaBucMMOCTh KpUBOJIMHEMHOIO MHTErpajia 2-ro poaa
OT ITyTH UHTETPUPOBAHUSI.

Omnpenenenre NOBEPXHOCTHBIX UHTETPAJIOB 1-ro posa, CBOWCTBA M METO/IbI BBIYUCIICHUS.
Omnpenenenre NOBEPXHOCTHBIX HHTETPAJIOB 2-T0O poJia, CBOWCTBA M METO/IbI BHIYMCIICHUSI.
Teopema OcTporpanckoro - ['aycca.

Teopema Crokca.



IIpumep 3K3aMeHANMOHHOIO OHJIeTa

SKBAMEHAHMOHHblffl BHUJIET Ne19
no gucuuruiiHe "Matematueckuii aHanus”, 1 kypc 1 cemectp

1. Onpeaenenue GyHKIHU OIHON H HECKOIBKHAX nepeMenHbx. O6macTs onpegenequs dyHkuuu. Crnocobsl 3a1aHust
(PYHKLMM: aHAIMTHUECKUH (ABHBIN, MapaMeTPUUeCKHH, HeABHBIH ), rpadruecKuii, TaOMHUHBIH.

2. Touka noxaneHoro 3xcTpemyma. ®opmyna KoHeuHbIX npupalleHHil Jlarpanka (Joka3aTensCcTBO).

3. MurerpupoeaHue NpoCcTeHIuX paljMoOHaILHEIX Apobeit. PaznoxeHue payuoHansHol gpobu Ha npocreiine (6e3
JoKazarenbCTea). IHTerpupoBaHHe palHoHanbHbIX gpobei.

2 cemecTp

1.

(e

WX bW

10.
11.

12

17

19.

20.

21.

22.
23.

24.

25.
26.
27.
28.
29.
30.
31.

CkansspHoe nosie. IIoBepXHOCTH M IMHUU YPOBHS.

[IpousBoaHass 1o HampaBieHMIO. [pagueHT CKalspHOro mojis, ero cBoiicrBa. CBA3b
IIPOM3BOHOM 10 HANPABJICHUIO U IPAUEHTA.

ITonsiTHE BEeKTOpPHOTO 1OJIs1. BEexTOpHBIE TMHUMY.

IToTok mons. JluBeprenuus, ee CBOMCTBA.

®opmyna Octporpanckoro-I'aycca B BeKTOpHOM opme.

Potop BexkropHoro noss. Lupkynsuus, ee cBoiictBa. @opmysna CTokca B BEKTOpHOI (opme.
Omneparop ["'amumibToHa. BekropHbie onepanuu 1 u 2 nopsiaka.

OcHOBHBIE KJIaCChl BEKTOPHBIX MOJEH: COJIEHONIAIbHOE, OTEHIMAIBHOE, TAPMOHUYECKOE.
[Tonstue nuddepeHuInanbHOTO ypaBHEHUsT IniepBoro mnopsaka. OOmiee penieHue
T depeHInaIbHOr0 ypaBHEHHs IEPBOT0 MOpsKa.

3amaua Komm st muddepeHnmnaab-Horo ypaBHEHHs IEPBOTO MOPSIKA

['eomerpuueckuit  cmbicn  audQepeHanbHOr0  ypaBHEHHMS  [EpPBOrO  HOpsKa.
JuddepenunanpHble ypaBHEHUS IEPBOTO MOPSAKA C pa3AeAIOIIMMUCS EPEMEHHBIMU.

. OnHoponnblie tuddepeHIanbHble YpaBHEHUS IEPBOTO MOPSIKA.
13.
14.
15.
16.

Jluneiinbie nuddhepeHmanpHpIe ypaBHEHUS TIEpBOTO Topsiika, popmyra bepHymm.
VYpaBHenue bepHymu u ero periexue.

JuddepenunanpHble ypaBHEHUs 2-T0 NOPsAKa, JOIYCKAOLIUE TOHMKEHNUE OPSIKA.
Jluneitnble nuddepeHanbHble ypaBHEeHUs BbICIINX MopsaakoB. OOmue moHsTHs. 3aaada
Komm.

. JIuneitHble onHOpOAHbIE TU(PepeHINaIbHbIE YPaBHEHHS U CBOWCTBA UX PELLICHUH.
18.

Jluneitnas HesaBucuMoOCTh (yHkuMA. Omnpenenutens BpoHckoro. YcioBue JIHHEHHOM
HE3aBUCHUMOCTH peIeHHH JTMHEHHOT0 OTHOPOIHOIO JU(GepeHIIMaIbHOI0 ypaBHEHHS.
Teopema 0 CTpyKType OOIIEro peuIeHUs JIMHEHHOTO OJHOPOMHOTO U epeHIIHaTFHOTO
YPaBHEHHS.

Jluneitnple  ogHOponHble  aUdQepeHLMaTbHblE  YpPaBHEHMsI C  IOCTOSIHHBIMU
ko3¢ puieHTaMu. XapakTepUCTHUECKOe YpaBHEHHUE.

Onpenenenue (PpyHIAMEHTATBHON CHCTEMBI PEIICHUH B 3aBHCUMOCTH OT THIA KOpHEH
XapaKTEPUCTUYECKOTO YPaBHEHUS.

Meton Bapuanuu (Jlarpanka) mpou3BOJILHBIX TOCTOSTHHBIX.

Jluneiinple  HeomHOpoaHble  AuddepeHLnanbHble  ypaBHEHHS C  MOCTOSIHHBIMU
KO3(UIIEHTAMH CO CIIEIHATFHON PAaBOM YaCThIO, METOA MOJ00pa YaCTHOTO PEIICHHS.
Cuctembl TMHEHHBIX AU (depeHIHaTbHBIX YPaBHEHNH € MOCTOSIHHBIMU KO3 duuneHTamu,
METO/ABI UX PEUICHUM.

Onpenenenne uncnoBoro pana. OnpeneneHue 4aCTUYHON CyMMBI psizia.

Omnpenenenue cxoasuierocs yuciooro psaa. Kpurepuit Komm.

HeoOxonumplii mpu3HAK CXOAUMOCTH psijia. [ apMOHHUECKHI, TeOMETPUYECKUN PSII.
[Tpusnak cpaBHenus. [IpenenbHast popma mpu3Haka CpaBHEHHUS.

[Tpuznak Jlanam6epa. Panukaneusiii npusnak Komu. MaTerpansueiil npuznak Komu.
ITonsATHE 3HAKOIIEPEMEHHBIX U 3HAKOYEPEYOUIUXCS PAIOB.

Teopema JleiiOHMIa. AGCOMIOTHAS U YCIOBHAsI CXOAUMOCTh 3HAKOUEPEAYIOIIUXCS PSJIOB.



32.

33.

34.
35.

36.

37.

@yHKIMOHANBHBIN psin. PaBHOMepHas cxonqumocts. Kpurtepuii Beiiepmrpacca. [loctpoenue
Ma>KOPHUPYIOILETO psAja.

Crenennoii psn. Teopema Abens. OOmacTh CXOAMMOCTH cTeneHHOro psna. IlpaBuio
HaX0XKJICHHs pajuyca CXOAUMOCTH.

Psin Teitnopa, Makinopena. Pa3nosxeHust OCHOBHBIX JIeMEHTAapHBIX (DyHKIMHA.

[IpuMeHeHHe CTENeHHbIX PSIOB K penieHuio auddepeHIranbHbIX YpaBHEHHUH, K
BBIYMCIICHUIO UHTETPAJIOB.

Tpuronomerpuueckuii psia @ypre. Haxoxnenue korpGuueHToB psijia ¢ MepruoaoM 21 U ¢
IIPOU3BOJIBHBIM IIEPUOIOM.

Teopema Jlupuxie.

[Ipumep 3K3aMeHaAlINOHHOTO OHJIeTa

1. late ompeneneHne MOTOKa BEKTOPHOTO TOJIsA, TOSCHUTH €ro (PU3NIEeCKUI CMBICI.
2. JIunerinas HezaBucumocTh pemenuii JIOAY, onpenenurens BpoHckoro.

3. HeoOxoaumplii IpU3HAK CXOAMMOCTH YHUCTIOBBIX PSIOB.

3 cemecTp

1.
2.

SAENANE

10.

11

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

OYHKIIMOHATBHBIE PSJIBI

Teopembl 0 mpeAenbHOM Mepexofe (HEMPEPHIBHOCTH), IMOYWIEHHOM HWHTETPUPOBAHUHU U
muddepeHIMpoBaHUH (PyHKIIMOHAIBHBIX PSI0B

CreneHHble b

Pannyc cxogumoctu

®opmyna Komn - Anamapa

PaBHOMEpHasT CXOMUMOCTP M HENPEPBIBHOCTH CYMMBI CTENEHHOTO psilia, MOWICHHOE
UHTErpupoBaHue U 1udpdepeHIpoBaHme

JocraroyHoe ycioBHE Pa3IOXKHUMOCTA (PYHKUUN B CTETEHHBIE DSJIbI, Pa3lIOKEHHE B P
Telinopa 37eMEHTAPHBIX PYHKIIHA, 00JIACTh CXOAMMOCTH

Paznoxxenue QyHKIMii B TpuroHomeTpuaeckuit pajg Oypoe
KommuiekcHast popma psiga @ypbe, HaxokaeHne KodpPHUIUEHTOB psaa
[IpenensHbiit iepexon ot psaga Pypwe k uaTerpary Oypne

. IIpeoGpazoBanne Oypbe 1151 TPOU3BOTHOM
12.
13.

Teopemsl ['aycca u Ctokca B BeKTOpHOM popme.
FCOMCTpI/I‘-IeCKI/Ie N MCXaHHUYCCKHUC IMPUITOKCHHA KpI/IBOJ'II/IHeI\/'IHIﬂX U TOBEPXHOCTHBIX
WHTETPaJIoB.

Ckanspaele nois (mpeoOpa3oBaHKe, MHIyLIUPOBAHHOE HHBAPHUAHTHOCTBIO)
BexropHble nosns (3akoH npeoOpa3oBaHus)

I'panueHT - BEKTOPHOE I0JIE, IUBEPTEHIMS - CKAAPHOE 110J1e [ eOMEeTpUYeCKHl CMBICT
Potop, npuMepsl BIUUCIIEHNS

KpuBonuHeiiHbIe U TOBEPXHOCTHBIE UHTETpasbl 11-ro pona

DuU3nYECKUN CMBICI JUBEPTEHLINU

DuU3NYECKUN CMBICT POTOpa

Tpu ycioBHsI NIOTEHIUATBHOCTH TOJIS

OproroHanbHble KPUBOJIIMHEHHBIE CUCTEMBI KOOPIUHAT

BeIpaxxeHus A rpaiuieHTa, JMBEPreHIMH U JIAIJIaCuaHa B KPUBOJIMHEHHON OPTOTOHAJIBHOM
CUCTEME KOOPIMHAT



IIpumepsl 3agannii K 3x3ameny 3a Ll cemecTp

3amaun u3 cObopHuka JemumoBuy B.II. COopHMK 3amau W yOpaXHEHUH IO
Maremarudeckomy ananm3y / B.IL. JlemumoBuu. — 14-e wzmg.,ucop. - M. : Uzn-Bo MI'Y,
1998. - 624 ¢

NeNe 2546-2552, 2554, 2556-2564, 2568, 2571, 2573, 2574, 2577,2578-2583, 2586-2589,
2589.1, 2593, 26-07-2609, 2619, 2620, 2623,2659-2662, 2664, 2666.1, 2667-2570, 2673,
2675, 2677, 2697,2698,2716, 2717, 2724, 2773Y0, 2745, 2746-2749, 2767-2769, 2774(a-B),
2775, 2792,2812-28-18, 2821-2823, 2831.2, 2833-2835, 2838-2844, 2849, 2851-2857,
2869-2871, 2874, 2879, 2882,2906-2909, 2911, 2912, 2921-2924,2936,2937,2941,2938

Ilpumep mecmoswvix 3a0anuii 01a NPOGEPKU CHOPMUPOCAHHOCHU KOMNEMEHUUN, YKA3ZAHHbIX
évluie 6 n.3:

o o o : ) 2
1. Vka3arp 3HaueHHE CMEIIaHHOM YacTHOM IMPOU3BOAHOU BTOPOI'O ITOPAIKA (b}’HKHI/II/I z=sine" y

2
oz =2y-cose’
0x0y

2
o0z =—cose ‘e 2y
0x0y

2
P =2y-cose -e"
0x0y

2
P =2y—cose ‘e
0x0y

2. Ykasath 3HaY€HHE IPOU3BOHON DyHKIMH y=x""In x
oy'=2x-Inx+x
o y'=2x-Inx+x’
ey =2x+x-Inx
+ 2Inx
o)y = +Xx
X
3. VkazaTh 3Hau€HUE HEONPEEICHHOTO NHTErpaia f sin(3 x—5|dx
e cos[3x—5/+C
e —cosl3x—5]+C
e —3cos[3x—5/+C

. %cos(3x—5)+C

4. Yka3aTbh 3HaUCHHE OMPECACIICHHOTIO HUHTCIpaJIa

arctg 2
nl4
ml8
1/8
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Pa3paboryuku: Q’M i /I/,/ JoueHT kadenpsl Teoperndeckoit puznkn  Cununkas A.B.
VA

[IporpamMma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC BO mno HampapieHHIO
nonrotoBku 10.03.01 Mudopmanmonnast 6€301MacHOCTb.

[Iporpamma paccmoTpeHa Ha 3acenanuu kadeapbl TeopeTndeckoit pusznku «15» mapra 2024 r.
[TpoTtokon Ne7

/// - —C.B. JloB11IOB

“
v

HN.o. 3aB. kadenpoit

Hacmoswas npoecpamma, He Mmodxcem Ovblmb 60cnpouzeedena HU 6 Kakou @opme Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kaghedpvl-pazpabomuuxa npocpammol.



