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I. Heau v 3a1a4n JUCHUATNIINHBI

Hucuuminza «MaTeMaTH4ecKuid aHaJIN3» UMEET LEJbI0 03HAKOMJICHHE CTYJIEHTOB C OCHOBHBIMU
MOHATUSMUA M METOJaMHM MaTeMaTHMYeCKOrO aHallh3a, CO3JaHuEe TEOPETHUYECKOW M MPaKTUYECKON
0a3bl NOArOTOBKU 00y4aeMbIX K UX MPpodeccuoHaNbHOMN 1eATeIbHOCTH.

[Tpu 3TOM peraroTcs CleAyonye 3a0a4m:

® O3HAKOMJICHHE C OCHOBHBIMHU TIIOHATUAMHU, OIPCACICHUAMH, TCOpEMaMH, MCETOJaMHU U
MPUITOKCHUAMHN MATEMATHYCCKOT'O aHAJIN3A,

® (O3HAaKOMJICHHEC C O6HII/IMI/I NACAMHU CO3JaHUA MAaTCMaTHYCCKUX MOI[CJIGI;'I U IMIPUMCHCHUA UX
BKYIIC C MAaTCMATUYCCKUMH MCTOJaMH JJId PCUICHU A HpO(I)eCCI/IOHaJIBHBIX 3aaaq,

e (opmupoBaHHE MPAKTUICCKUX HABBIKOB PEIICHUS MAaTEeMATHYECKUX M MPOPECCHOHATBHBIX
3a1ay4;

e (opmupoBaHKE y CTYICHTOB MPEACTABICHUS O CBSA3SIX U B3aMMOJCUCTBUU CYIIECTBYIOIINUX
pa3zesioB MaTeMaTUKU U MaTeMaTHYECKOIO aHAJIN3a B YACTHOCTH;

® pPa3BUTHUE JIOTHUECKOTO MBILIUICHUS, BOCIUTAHUE MAaTEMaTUuECKON KYJIbTYpPbl U paclIupeHue
HAy4YHOTO KPyro3opa oOy4aronuxcsi.

oll. MecTo mucuuninubl B cTpykType OIIOII

B crpykrype OINIOIIl aucuumniinHa BXOIUT B 00s3aTEIbHYIO YacTh MPOTPAMMBI U SIBISETCS MIEPBBIM
U OCHOBHBIM MAaTe€MaTHYECKHUM KypcoM Hapsay ¢ AucHMIUIMHON «JluHeiiHas anreGpa u
aHAJIUTHYECKass TreoMeTpusi». M3ydeHue Kypca MpennojaraeT HaJldiihe OCHOBHBIX 3HAHMNA H
YBEPECHHBIX HaBBIKOB PEIICHHS 33/1a4 B paMKax IIKOJIEHON MPOrpaMMBbl alnreOphl M Hadall aHaJIu3a, a
TaKXKe T€OMETPHH.

3HaHMA MO MareMaTH4ecKOMY aHajau3y OyayT HCIONB30BaHBI MPAKTHUECKH BO BCEX Kypcax H
JTUCLUUIUIMHAX, M3Y4YaeMbIX B paMmkax ydeOHoro miuana HampasieHus 03.03.03 «Pammodusuxay:
monyimu «Maremarukay, «®Pusuka», «Hbopmatukay; mucuumnHbl «Teopus BepoOATHOCTH WU
MaTreMaTu4ecKast CTaTUCTHKAY.

olll. TpeGoBanus K pe3yibTaTaM 0CBOCHUS AMCUMILIMHBI (MOXYJIA)

ellepeyeHb MIAHMPYeMBbIX Pe3yJbTATOB OOyYeHHUS M0 MCHUIUVIMHE, COOTHECEHHBIX C
HHAMKATOPAMH J10CTHKEHHSI KOMIIETeHIU

eKomriteTeH1[M |*OIIK-1: CnocoOeH npuMeHATh 6a30BbIe 3HAHUSA B 00NAaCTH (PU3UKH U
g panro(U3NKK U UCTIONB30BaTh X B IPO(ECCUOHATIBHON JIESITEIbHOCTH, B TOM
yucie B cepe nesarorn4eckoi AesTeNbHOCTH

e IHIMKATOPHI OIIK 1.1 [Ipumensier 6a3oBbie 3HAHUS B 00JaCTH QUBUKU U
paarodU3KNKK A7 pelIeHHs] HAyYHO- UCCIIeI0BATENbCKUX 33124

KOMIIETEHIINH
I OIIK 1.2 [Ipumensier 6a30Bble 3HaHUA B 00JaCTH (PU3UKU U

paarodU3NKK 7S pelieHHs MPUKIaIHbIX 3a1a9
po¢eCCUOHAITBHON JIEATETbHOCTH

OIIK 1.3 IIpencrasiser ciymaTesnsm B JOCTYITHOM I BOCIIPUATHUSA
¢dopme 3HaHUS B 0051aCTH QU3UKU U paAuO(PHU3UKH, B TOM YHCIIE
IIPY BBINOJIHEHHUH 3aJ1a4 B cpepe neaaroruueckoiu
NeSITeIbHOCTH




olV. Conep:kaHue U CTPYKTYpa AMCUUIIMHBI

¢O0BbEM OUCIHMIIIMHBI COCTaBasgeT 18 3aUeTHBIX eTUHHII, 648 4acoB, B TOM UHCIIE
344 yaca KOHTaKTHOM paboTHI.

®3aHATHSA TMPOBOAATCS B O4YHOM (hopMe OOyuyeHHs C MPUMEHEHUEM AUCTAaHLIHUOHHOTO KOHTPOJIS
camocTosaTeNIbHON paboThl cTyneHToB uepe3 DNOC ¢akynpreTa. DNEKTPOHHONW W AUCTAHIIMOHHOMN

dbopm 00ydeHHsI He TPEeyCMaTPUBACTCS.

eHa npakTruyeckyro noarotoBky orBoautcs 160 yacos.
eDopMa MPOMEKYTOUHOM aTTECTALIMH: IK3AMEH.

4.1. Conep:kanue THCHUILUINHBI, CTPYKTYPHMPOBAaHHOE 110 TEMAaM, ¢ YKa3aHHEM BHI0B Y4eOHbIX
3aHATUH M OTBEJEHHOI0 HA HUX KOJIMYeCTBA aKa/leMU4YeCKUX YacOB

Ne
n/n

Pa3
nen
JIcC
LU
JIUH
BI/T
eM
BI

C

o A 0 o 2 o

Bc
er
0
q
ac
OB

Us
HHUX
mpak
THYe
cKas
HOJT
OTOB
Ka
06y4
aloll
uxcst

Bupbl yue6HOM paboTHL,
BKJII0YAs CAMOCTOSITENIBHYIO Pab0Ty 00y4aloIuXCs ,

CaMocTosTe
JIbHAA
paboTta

IIPAaKTHUYEeCKYIO IIOJrOTOBKY U TPYLOEMKOCTh
(B yacax)
KonTakTHas paboTa IIpernojaBaTesis C
00y4aIoIUMHUCS
Jlekuuu | CemuHapckue |KoHCyIbTalix
/TIpaKTU4YecKHe 51
/mabopaTopHEIE
3aHATUA

DOOpPMEL
TeKYIIero
KOHTPOJIA

yCIIeBaeMoCT
H;
dopma
IIPOME’KYTOU
HOH
aTTecTaluu
(no
cemecmpam)




252 168

50 68

97

IIpakTHUYe
CKoe
3aZlaHue,
OIIpOC;
JK3aMeHa
IIHOHHBIE
OUJIeTHI

252 160

40 60

116

ITpakTHue
CKoe
3aZlaHue,
OIIPOC;
JK3aMeHa
IIUOHHBIE
OMIeTHI

144 |32

32 32

40

ITpakTHye
CKoe
3aZlaHue,
OIIPOC;
JK3aMeHa
LIUOHHBIE
OUIIeTHI

4.2 Ilnan BHeayI[HTOPHOﬁ CaAMOCTOATEIbHOM paGOTI)I oﬁyqammnxcsl mo TMCHMIIJIMHE

Cemectp |HasBanue |CamMocTosiTe/IbHasI paboTra O11eHOYHO |Y4yebHO-
paszgena, |00y4YalIUXCA € CpeJiCTBO |l MeToguue
TEMBI Bup, Cpoku TpymoeMK czoe
CaMOCTOSIT | BBIIIOJIHEH | CTh (4ac.) obecIedeH
eJIbHOU Us e
paGoTH caMO(:l:o;IT
eJIbHOH
paboThI
1 Tema 1-6 | Pemmenue |Ilocie 97 [leMOHCTp |HCTOUHUKH
3amayd IIPOHJIeHH anus U3 OCHOBHOM
BIX TeM FOTOBHIX |u
oMalllHe .
a PemeHNH | nomonHuTeN
U paboThl LHOG
2 1-3 Pemtenue |Ilocne 116 JleMOHCTp |/THTEPATyPEL
% II0 TeMe
3amay IIPOMEeHH anus
BIX T€M FOTOBBIX  |IPaKTHYECK
oMalllHe . .
'u pemeHHH HUX 3aHATHUH,;
1 paboTHI O6pa3soBare




Permtenue
3a1a4
JoMalllHe

U paboThI

JIbHBIE

ITocne 40
IIPONJIeHH

bIX TEM

HeMOHCTp
anus
TOTOBBIX
PeIeHud | noruny u

ITapoJIio,

€MBbIM

HayuHoi1

U ury.

4.3. Conep:xkanue yueOHOro MaTepuaJia

Ne

Tema

KpaTKOC CoaepKaHue

1 cemecTp

Bsenenne B
MareMaTru4ecKui
aHaIn3

MhmuoxecTtBa. OtoOpakeHuss MHOKecTB. DyHKIMU. OCHOBHbBIE

JNIeMeHTapHble  (pyHKIMHM, HMX CcBoiicTBa M rpaduku.
[MocnenoBarenbHOCTH W TIpenenbl. HempepbhIBHOCTh U pa3phIBBI
¢bynkuuu. beckoHeuHo Mamble, OeCKOHEUHO OonblIMEe U
9KBUBAJICHTHBIE (DYHKITUH.

HuddepennnansHoe
MCUHUCIICHHUE

[IpousBoaHas, €€ TreoMeTpu4yecKud U (PUIUUECKUN CMBICI.
Huddepernman ¢pynkiun. [IpaBuia HaxokIeHUS TIPOU3BOAHOM
u nuddepeHnuana. Tabnmuna TIPOU3BOAHBIX u
middepennnanos. [IponsBoaHsie U TudGepeHIraIbl BBICIIHX
nopsnkoB. Teopema o cpenneM. IIpasuio Jlonurand.  Ycenosus
MOHOTOHHOCTH (yHKIMU. HeoOXoauMbie W JTOCTaTOYHBIE
ycnoBus 3kcTpeMyma (yHkiuu. HambGonblnee ' HauMeHblee
3HaueHuss (yHKIMM Ha 3aJaHHOM oTpeske. lccnemoBanue
BRIMyKIOCTH  (yHkuuu. Toukm meperuba. ACHUMNOTOTHI.
[Moctpoenue rpaduka pynkunu. Gopmyna Teitnopa.

HuddepennnansHoe
MCUHUCIICHUE

(GYHKIHMH HECKOIBKHX
MIEpPEMEHHBIX

YacTHbpIe TPOU3BOHBIC, YPABHEHHS KAacaTeIbHOW TUIOCKOCTH M
HopMmanu. Jluddepennuman, ero CBI3b C  YAaCTHBIMHU
NPOM3BOAHBIMK. [IpOM3BOIHAS 1O HampaBJIeHUIO. [ pajueHT.
DKkcTpeMyM (DYHKITUH HECKOJIBKUX TIEPEMEHHBIX.

WHTerpansHoe
WCUHCIICHHE

CpoiicTBa nepBooOpa3HbIX M Tabiauuma MHTErpanoB. OCHOBHBIE
IIPUEMBI UHTEIPUPOBAHUS. Merton HEOIIPEIEIEHHBIX
KO3(Q(QUIMEHTOB,  MHTETPUPOBAaHHE  HUPPALHOHAIBHBIX U
TPUTOHOMETPUUYECKUX BBIpAKEHUU. [IoHATHE ONpeneneHHoro
UHTEerpaa. ®opmyna Hrrotona-Jleit6uuna. 3ameHa
NIEPEMEHHON W MHTETPUPOBAHUE II0 YACTSAIM B OIPEACICHHOM
UHTETpasie. [eoMeTpuuecKkue MPUIOKEHUS ONpPENEICHHBIX
uHTErpanoB. HecoOCTBEHHBIE HHTETPAITBI.

Kparnble nHTErpab

[lonsTe O KpaTHBIX MHTErpanax. J[BoiHbIE MHTErpanbl U HUX
BbIUMCJIEHHE. 3aMeHa IEePEMEHHbIX B JBOWHOM MHTErpaje.
JIBOlHBIE MHTETpaJIbl B MOJIAPHBIX KoopauHarax. IIpunokenus
JIBOMHBIX MHTErpaJIOB. TPOMHON HHTETPaJ U €r0 BEIYUCIICHHE.
[Ipunoskenust TpOMHBIX UHTErPAJIOB.

pecypcsl, Jio-
CTYITHBIE II0

MPeI0CTaBIIs

OHOJIHOTEKO




KpuBonunennele u

KpuBonunelinelii naTerpain [ pona u ero BbIYUCIEHUE.
KpuBonuneinnbii wuHterpan Il poma W ero BbIUHCICHHE.
[Ipunoxenuss KpUBOJIMHEHHBIX UHTErpanoB. I[loBepXHOCTHBIN

MTOBEPXHOCTHbIE o
MHTOr DAL uHTerpai [ pona u ero Beruucienue. I10BepXHOCTHBIN HHTErpal
p II pona u ero BbrumcieHue. lIpuiiokeHHs ITOBEPXHOCTHBIX
WHTErPAJIOB.
2 cemecTtp
CkansipHble ¥ BEeKTOpHBIE 1T0Js. 1[oBEpXHOCTH M TMHUM YPOBHSA
CKAJIPHOTO TOJiA. BeKTopHble JIMHUM BEKTOPHOIO MOJIS.
Onementsl  teopuu | Juddepennuanpupie onepanuu Haja MOISIMH: MPOU3BOAHAS 1O
noJis HAIPaBJICHUIO U TPAJAMEHT CKajsipHOro mnois; uBeprenuus u
potop BektopHoro nosis. ITotok mons. Hupkymsinusa. Oneparop
lMamuiibrona. OCHOBHBIE KJIACCHI TOJIEH
Hudbdepennmanbupie ypaBHeHHs 1-ro mopsaka. JIuHEiHbIE
muddepeHInanbHble YPaBHEHUS BBICIINX MOPSIKOB. JIMHEHbIE
OJTHOPOJHBIE TH(PepeHINAIbHbIE YPABHEHUS N-TO MOPsSAKa C
OOBIKHOBEHHBIE /IHOPOZL Ampdepenn yp N AL
MOCTOSHHBIMU  KOd(duimeHTamu. JInHeHHbIE HEOTHOPOIHBIC
nuddepeHnraibHbIC
muddepeHnanbHble YpaBHEHUS N-TO MOPsIKa ¢ TOCTOSIHHBIMU
ypaBHEHUS

ko3 punrenTamu. Cucrema JIMHEUHBIX OJTHOPOAHBIX
T GepeHIIMATBHBIX YPABHEHUN 1-TO TTOPSIKA ¢ TIOCTOSTHHBIMHU
K03 UIHEHTaMU

Teopus psaoB

UucnoBble psnpl.  HeoOxomuMoe  yclioBUE€ — CXOIMMOCTH.
Kpurepnit Komm. JlocratouHble HpPU3HAKU CXOAMMOCTH
3HAKOMOCTOSHHBIX psanoB. [lpusnak JleiOnuna. CreneHHbIC
panbl. Pamnyc cxomumoctu. Psaner Teisopa u Makiiopena.
[TpuOnu>xkeHHbIE BBIUMUCICHHUS C MOMOILIBIO psAaoB. Pemenue
muddepeHInaIbHbIX  YPaBHEHHUH € TMOMOIIBIO  PSIOB.
Tpuronomerpuueckuii psag ypwe. Teopema upuxie.

3 cemecTp

Teopus psnoB

DOyHKUMOHAJIBHBIE PpaAabl: TeopeMbl
IOWIEHHOM  MHTETPUPOBAHMM U
(GYHKIMOHAIBHBIX PSAIOB.

Crenennnle psaabl: Panuyc cxomumoctu. ®opmyna Kommwm -
Anamapa. Paznoxenne B psag  Telmopa 3ieMEHTapHBIX
¢byHk1uii, obnacts cxoqumoctu. [Ipunoxenus psaos.

Pax wu wHTrerpan @ypwe: Pasznokenue (QyHKOUA B
TpuroHomeTpuueckuii psg Pypee. Kommnekcnas ¢opma psna
®dypre, HaxokaeHue kodhdumumentoB psga. IlpenenbHbIi
nepexon ot psaga Pypse k unrerpany dypswe. [IpeodpasoBanue
Dypbe 4151 TPOU3BOAHOM.

O HENPEephIBHOCTH,
muddepeHIpOBaHIH

HuddepennmpoBanu
€ CKaJIIPHBIX u
BEKTOPHBIX MOJICH

Ckamspuple  monst  (mpeoOpa3oBaHHe,  WHAYLHPOBAHHOE
WHBAapUAHTHOCTHIO). BekTopHbIe ToJIs (3aKOH TpeoOpa3oBaHus).
Omneparop Habna. [pagueHT — BEKTOpHOE MM0JIe, AUBEPTEHINS —
ckaysipHoe Tmosie. I'eomerpuueckuit cmbici. Potop. ITpumepst
BBIUMCIICHHUSL.

NurerpupoBanue
CKaJIApHBIX 51

Teopemsl ['aycca u Ctokca B BeKTOpHOH 3anucu. Ouznueckuil
cMbicil  guBepreHiuu. @Dusmyeckuil cmbica  poropa. Tpu




BCKTOPHBIX roJieit

YyCJI0BUA INOTCHIHMAJIBHOCTH
KpHBOJIHHGfIHLIG CHUCTCMBI

I10JI4.

KOOpZAMHAT.

OpToroHasnbHbI€
Beipaxenus
IrPAJIUECHTA, IOUBEPIeHLIMHM M JAlulacMaHa B KPUBOJIWHEWHOU
OpPTOrOHAJIbHOM CUCTEME KOOPJIMHAT.

hilag: |

4.3.1. IlepevyeHb CEeMHHAPCKHUX, NPAKTHYCCKHUX 3aHATHI U 1a00paTOPHBIX padoT

Ne paspena u
TE€MBI
JUCLIUIIIHHBI

HaunMmeHoBaHUeE CEMHUHAPOB,
MIPaKTUYECKUX U JIaBOPaTOPHBIX
pabot

Tpynoe
MKOCTBH

(gacel)

O1eHOY
HBIE
CpencTB
a

dopmu

pyeMble
KOMIIET
eHIIUU

1 cemecTp

BBenenue B
MaTeMaTHYECKHU
W aHanu3

MHoxecTBa. OTto06paxeHust
MHOkecTB.  Dynkiuu. OcHOBHBIE
SIIEeMEHTapHbIe (PYHKIMH, UX CBOMCTBA
u rpaduxu. IlocnenoBarenbHOCTH U
npenensl. HempeprIBHOCTD U pa3phiBbI
byHKIUH. beckoneuno MaJible,
0ECKOHEYHO Ooupiime u
HKBUBAJICHTHbBIE (DYHKIIMH.

10

KonTpon
bHas
pabora

OIIK-1

Huddepennman
bHOE
WCUHUCIICHUE

IIpousBonHas, €€ reOMETpUYECKUN H
busnueckuii cmpici. uddepennnan
¢ynkuuu.  [IpaBunma  HaxoXaeHUs
npousBogHONM u  nuddepennuana.
Tabmuma MIPOU3BOTHBIX "
mubdepennnanos. [IpousBogHbie U
Qg QepeHransl BEICIINX TOPSIIKOB.
Teopema o cpennem. Ilpasuio
Jlonurana.  YcinoBUS MOHOTOHHOCTH
GbyHKIHH. HeoOxonuMmeie u
JIOCTAaTOYHBIE YCIIOBHS OJKCTpPEMyMa
(byHKIHH. HauGonbiee u
HaVMEHbIIee 3HA4YeHHs (QYHKIUM Ha
3aJjaHHOM  oTpe3ke. MccnenoBanue
BBIITYKJIOCTH (byHKINH. Touxu
nepern6a. Acumnrotsl. [loctpoenue
rpaduka GbyHKINH. ®opmyna
Tennopa.

10

KonTpon
bHas
pabora

OIIK-1

Huddepenunan
BHOC
HCYHCIICHUE
byHKIIHN
HECKOJIbKHX
MIEPEMEHHBIX

YacTHblE IIPOMU3BOIHBIE, YPaBHEHHUS
KacaTeJIbHOM IUIOCKOCTH W HOPMAJIH.
Huddepennman, ero  cBa3b ¢
YaCTHBIMU IIPOU3BOAHBIMHU.
IIpou3BonHass 1O  HAINpPABICHUIO.
I'paguent.  OkcTpeMyMm  (YHKLUHU
HECKOJIbKUX IICPEMCHHBIX.

14

KonTpon
bHas
pabora

OIIK-1

NHrerpansHoe
HCUHCIICHUE

CgaoiicTBa nepBooOpa3HbIX M TabnuLa
uHTerpasioB.  OCHOBHBIE  NPUEMBI
UHTETPHUPOBAHHMS. Meron
HEONpeneNnEHHbIX  KOA(HUIMECHTOB,

14

KonTpon
bHas
pabota

OIIK-1




UHTErPUPOBAaHUE HUPPALMOHAIBHBIX U
TPUTOHOMETPUYECKUX  BBIPAKEHUI.
[ToHsATHE OIIpENeNeHHOro HHTEerpaa.
dopmyia Herotona-JleitGnumna.
3amMeHa MepEeMEHHOMN u
UHTETPUPOBAaHME IO  YacTsiM B
OIpEICIIEHHOM UHTErpaie.
I'eomerpuueckue MIPUIIOKECHUSA
OIpEeIeIEHHBIX UHTErpasoB.
HecoOcTBenHbIe HHTETpaIbI.

Kparnsie
WHTErpaJIbl

[lonsiTMe O KpaTHBIX MHTErpajax.
JIBoiHbBIE HMHTETpabl U 150,
BBIYMCIICHHE. 3aMEHa IEPEMEHHBIX B
JBOMHOM HHTErpaie. JIBoliHbIE
MHTErpaJibl B MOJISPHBIX KOOpAUHATAX.
[Ipunoxenuss IBOMHBIX HMHTETPAJOB.
TporiHoi HUHTETpai u ero
BBIUHCIICHHE.

[IpunokeHust TPOMHBIX HHTETPAJIOB.

12

KonTpon
bHas
pabora

OIIK-1

KpuBonunennsl

e u
MTOBEPXHOCTHBIE
HUHTErpaJibl

KpuBonuneiinelii unterpan I poga un
€ro BBIYHUCIICHUE.

Kpuonuneiinelii unterpan Il poga n
ero BBIUHCJICHHE. IIpunoxxenus
KPUBOJIMHENHBIX MHTErPAJIOB.
[ToBepxHocTHBIM uHTErpan I poma u
ero BblyucieHue. [loBEpXHOCTHBIN
uHrerpain Il poga v ero BbIUHCIICHHE.
[Ipunoxxenus IIOBEPXHOCTHBIX
WUHTETPAJIOB.

Kontpon
bHasl
pabora

OIIK-1

2 cemecTp

JJIeMEHTBI
TEOPHUH OIS

CkajsipHplE ¥ BEKTOPHBIC  ITOJIA.
[loBepxHOCTM M  JIMHUU  ypOBHS
CKaJIIPHOTO NOosl. BekTOpHBIE JMHAN
BEKTOPHOTO OJISI.
Huddepennmanbapie onepanud  Haj
HOJISIMU: IIPOU3BOAHAS 1o
HAIPAaBJICHUIO U I'PAJUECHT CKAJIIPHOTO
nosisg;  JluBepreHuMs U poTOp
BeKTOpHOro nosa. Ilotok  mos.
Hupkymnsust. Oneparop ['amuisrona.
OcHoBHBIE KJIacChI IONEH

12

KonTpon
bHas
pabora

OIIK-1

OOBIKHOBEHHBIE
nuddepeHnnan
bHBIE
YpaBHCHHS

Huddepennunansupie ypaBHeHUs 1-r0
MopsaKA. JInnennoie
nuddepeHnmaIbHbIe ypaBHEHUS
BEICIIIHX MOPSIKOB. JInnennbie
OJTHOPOJHbBIE muddepeHranbHbIe
YpaBHEHHUS n-ro HOopsi/IKa c
IIOCTOSIHHBIMU K03 UIEHTaMH.
JInnelinbie HEOAHOPOAHBIE
muddepeHraIbHbpe YpaBHEHUST N-TO

24

Kontpon
bHasl
pabora

OIIK-1




HopsiIKa c HOCTOSTHHBIMU
ko3 punmenTamu. Cucrema
JMHEHHBIX OIHOPOIHBIX
muddepeHInaIbHbIX ypaBHEHHH 1-T0
HopsIKa c HOCTOSTHHBIMU
K03 puIeHTaMI

Teopust psioB

YucnoBble PAIBL. HeobOxomnmoe
ycioBue  cxonumoctd.  Kpurepuii
Komm.  [locrarounble  mpU3HAKK
CXOUMOCTHU 3HAKOMOCTOSTHHBIX
PAIOB. [Tpuznax JleiiOHUIA.
CreneHnnble PAIBL. Panunyc
cxogumoctu.  Paasl  Teilmopa wu
MakiopeHa. [TpubnmxeHHbIC
BBIYMCIICHUSI C IIOMOIIBIO  PSIJIOB.
Pemenue QG depeHIMaIbHbIX
YpaBHEHUH C TIOMOIIBI  PSIOB.
Tpuronomerpuueckui psang  Dypsbe.
Teopema Jlupuxie.

24

KonTpon
bHas
pabora

OIIK-1

3 cemecTp

Teopus psnos

DyHKIIMOHATBHbBIE psibl: Teopembl O
HCIIPCPBIBHOCTH, IIOYJICHHOM
WHTETPUPOBAHUU u
nuddepeHIpPOBaHIH
(YHKIIMOHATBHBIX PSIIOB.
CrenieHHble  panbl:  Paguyc
cxopuMoctu. dopmyna Komu -
Anamapa. PasiokeHue B psaf
Teinopa 3JIeMeHTapPHBIX
GYHKIMHI, 0671aCTh CXOUMOCTH.

[Tpuo>KeHUs PALOB.

Pan u unterpan @ypoe: Paznoxenue
(GYHKUMIA B TPUTOHOMETPUYECKUHN P
®ypbe. KomiuiekcHass ¢opma psna
®ypbe, HaxOkIeHHE KOd(PPHUIMEeHTOB
psana. IlpenenpHblil nepexon OT psnaa
®ypee  k  uHTerpany — Dypse.
IIpeobpazoBanue Dypse TS
IIPOU3BOIHOM.

12

KonTpon
bHas
pabora

OIIK-1

Huddepenuupo
BaHUe
CKaJSIPHBIX |
BEKTOPHBIX
rnosieun

Ckanspuble monsi (mpeoOpa3oBaHue,
WHIYIIMPOBAHHOE WHBAPUAHTHOCTHIO).
Bekropnbie oSt (3aKoH
npeoOpa3zoBanus). Omneparop HaOma.
[pagueHT —  BEKTOpHOE  TMOJIE,
TUBEPreHIINS — CKaJSIPHOE TIOJE.
['eomeTpuyeckuit  cmbica.  Porop.
[TpuMepsl BEIYHCIICHUS.

10

KonTpon
bHas
pabora

OIIK-1

HuTerpupoBanu
€ CKASIPHBIX U

Teopembr T'aycca u Crokca B
BEKTOpPHOW  3amucu.  Dusznueckuil

10

KonTpon
bHas

OIIK-1




BEKTOPHBIX
nojeu

CMBICJT  JIMBEPTEHITUU.

CMBICT  pOTOpA.
NOTCHIIMATBHOCTH
OpToroHanbHble

rpaJueHTa,
JlaruiacuaHa B

Tpu

duznueckuit
yCIIOBUS
TIOJIAL.
KPUBOJIMHENHBIC
CHUCTEMBI KOOpAMHAT. BelpaxeHus s
JIUBEPreHIIUN
KPUBOJIMHEHHOM
OpPTOrOHAJIBHON CUCTEME KOOPANHAT.

n

pabora

4.3.2 Ilepeyenn TeM (BONMPOCOB), BLIHOCUMBIX HA CAMOCTOSITEJIbHOE H3YYeHHE CTYIeHTaMH B
paMKax caMOCTOSITEeTbHOIT padoThI

Ne

Tema

Bun camocrositens-
HOM pabOoThHI

3amanue

Pexomennyemas
JuTeparypa

KomuuectBo
JacoB

1.1

Bsenenue B
MaTeMaTU4eCKUU
a”HaIu3

Jomarnsist pabota

Pemenue
3aad,
aHAJIOTUYIHBIX
TEM, 49TO
ObLIH Ha
MPAKTUYECKH
X 3aHSATHUAX.

1.2

Huddepennmans
HOE UCUUCIICHUE

Jomamuss pabota

Pemenne
3ajad,
aHAJIOTUYHBIX
TEM, YTO
ObLIH Ha
MIPaKTUYECKU
X 3aHATHAX.

1.3

Huddepenunans
HOE HCYHCIICHHE
GbyHKIHIA
HECKOJIBKHX
nepeMeHHBIX

Homamrnsist pabora

Pemenue
3aja4,
aHAJTOTHUYHBIX
TEM, qTO
OpLIH Ha
MIPAKTHYCCKH
X 3aHATUIX.

1.4

HNuTterpanbHoe
HNCYUHUCIICHUC

Jomamusist pabota

Pemrenne
3a1a4,
AHAJIOTHYHBIX
TEM, 91O
ObLIU Ha
MPAKTHYECKH
X 3aHSATHSIX.

L.5

Kparnsie
UHTETPaJIbl

Jomarssist pabota

Pemenue
3aja4,
aHAJIOTUYHBIX
TEM, Y9TO
ObLIN Ha
MPAKTUICCKH
X 3aHATHUAX.

1.6

KpuBonuneiinbie
"
MTOBEPXHOCTHBIE

JlomamHsst pabota

Pemenne
3a71a4,
AHAJIOTUYHBIX

HcTounnku u3
OCHOBHOH u
JIOTIOJTHUTETLHOMN
JUTEpaTypsl 1O
TeEMeE
MPAKTUYECKUX
3aHATHM.
OO0pazoBaTenbHbIC
pecypcsl,
JIOCTYITHBIE 1o
JIOTUHY H
MapoJIIo,
MPEA0CTABIISIEMBI
M Hayunon
OMOIHMOTEKOH

15

15

15

15

15

21




45

30

30

15

HHTErpaJibl TEM, YTO
ObLTH Ha
MPaKTUYECKU
X 3aHATHSIX.
2.1 |OnemeHTHI Homamnss pabora  |Pemenue
TEOPUH MO 3aza4,
AQHAJIOTUYHBIX
TEM, 4TO
ObLIH Ha
MIPaKTUYECKH
X 3aHATHUSIX.
2.2 |OO6wbikHOBeHHbIe |[lomamHss pabora |Pemenue
g epeHInan. 3a/1a4,
HbIE YPaBHEHHS AHAJIOTUYHBIX
TEM, YTO
ObLTH Ha
MPaKTUYECKU
X 3aHATHSIX.
2.3 |Teopwus psaoB Homamnss pabora |(Pemenue
3az1ady,
AQHAJIOTUYHBIX
TEM, YTO
ObLTH Ha
MIPaKTUYECKH
X 3aHATHSIX.
3.1 |OynkumonanbH |[lomamuss pabora |Perienue
bIC pAIbI, 3ajad,
CreneHHble AHAJIOTUYHBIX
panbl, Pan wm TeM, qTOo
unrerpain Oypee, ObLIH Ha
MIPAKTUICCKH
X 3aHATHUSIX.
3.2 |HAuddepenuupon |[domamuss padora |Pemenue
aHue 3a/1a4,
CKasUIAPHBIX | AQHAJIOTUYHBIX
BEKTOPHBIX TEM, 4TO
oJIen ObLIH Ha
MPaKTUYECKU
X 3aHATHSIX.
3.3 |UurerpupoBanue |[lomamusis pabora |Pemienue
CKasUIIPHBIX U 3azad4,
BEKTOPHBIX AQHAJIOTUYHBIX
roJieit TEM, 9To
ObLTH Ha
MIPaKTUYECKH
X 3aHATHUSIX.

15

10

4.4. Meroguyeckue yKa3aHusl 10 OPraHU3aluM CAMOCTOSATEIbHOM Pa00ThI CTYACHTOB

I[J'IH 3aKPCIUICHUA MaTepurajad, paCCMOTPCHHOI'O Ha JICKOHUAX U NPAKTUYCCKUX 3aHATUAX, CTYACHTaM

NpeAsiaraloTcsl 3aJadyd [0 MW3y4yaeMbIM pas3jienaM © TpaduK WX BBITOJIHEHUS.

Oreuka

CaMOCTOATEIbHOM pa6OTLI CTYACHTOB IIPOBOAUTCA B BUAC IIPOBCPKU ,Z[OMaHIHeﬁ pa60TBI H YCTHOI'O



3a4dcTa.

4.5. IlpumepHasi TeMaTHKA KypPCOBBIX padoT
Hanmcanue kypcoBbIX pabOT MM MPOEKTOB HE MPEAyCMOTPEHa YU€OHBIM IJIAHOM.

oV. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE o0eciedeHue U CIUTTUHbI

*2) OCHOBHAS JIUTEpaTypa

o1. duxTeHronsbly, ['M. Kypc nuddepeH1inasbHOro U UHTErpaaIbHOr0 UCUUCIIEHUS
[Tekct] : yue6. i cTyZ. pU3. ¥ MeXaHUKO-MaTeMaTHy. criell. By30B: B 3 T./T. M.
OUXTEHTOJIBIIL. - 8-e U3, - M. : ®usMmatiaut, 2006 - . - 22 cm.

oT.1.- 679 c.: rpad. - And. ykas.: c. 671-679. - ISBN 5-9221-0436-5 : 185.00 p.(97)
o2. GuxteHronsnll, I'M. OCHOBBI MaTeMaTHUYECKOT0 aHasiu3a. B 2-x TT. Tom 1
[371eKTpPOHHEIN pecypc]: yueOHUK. — JJIeKTPOH. faH. — CII6.: JlaHb, 2015. — 441 c. —
Pesxum focryna: http://e.lanbook.com/books/element.php?pll id=65055.
HeorpaHu4eHHBIN JOCTYIL.
3. baTeirvH, B. B. COOpHUK 3a7ay 10 3JIEKTPOAMHAMUKE U CIIELIMAIbHOU TEOPUU
OTHOCUTeNbHOCTH [TekcT] : yueb. mocobue / B. B. BaTeirus, Y. H. TOOTBITUH. - 4-e U3,
nepepab. - CII6. ; M. ; KpacHopgap : JIanb, 2010. - 473 c. - ISBN 978-5-8114-0921-1 (45)

*0) JOMOJIHHUTEJbHASA JJUTEpPaTypa

o1. emunosud B.I1. COOpHUK 3a7ja4 ¥ yIIpakKHEHUH 110 MaTeMaTH4YeCKOMY aHa/Iu3y /
B.II. leMmunoBud. — 14-e usp,., ucp. - M. : Usn-so MI'V, 1998. - 624 c. (51)

2. Tep-Kpukopos A.M. Kypc marematuueckoro ananusa / A.M. Tep-Kpukopos, M.H.
[MTabyHuH. — M.: dusmaTiurt, 1988.

3. OCHOBBI MaTeMaTHU4YeCKOro aHanusa [TekcT]: yueb.1i1s cTyh.ous.crer.u
crien."IIpuki.MaTeMaTUKa":B 2-X 4. / B.A.WnbuH, 3.I'.I103H4K. - M. : ®usmatiaur. 4Y.1.-
2001.-648c. (9)

¢4. OCHOBBEI MaTeMaTHueCcKoro aHanusa [Tekcr]: yueb.n14 cTya.Qus.crel.u
cren,."IIpuki.MaTeMaTuka":B 2-X 4. / B.A.MnbuH, 3.I'.I103HK. - M. : ®usmatiaur. 4Y.2.-
2001.-464c. (9)

5. PynuH, V. OCHOBEI MaTeMaTH4eCcKoro aHanusa [Tekcr] : yye6HOe mocobue / V.
Pynun; Iep. c aurm. B.II. XaBuHa. - 3-e U3f., crep. - CII6. : Jlans, 2002, 2004. - 319 ¢, 320
c.- ISBN 5-8114-0443-3 (11)

6. V. PyauH OCHOBBEI MaTeMaTHYeCcKoro aHaausa. M.: Mup, 2002, 2004. (11)

o7. InbuH B.A. MaTeMaTH4yeCcKUM aHainu3 / B.A. UnbuH, B.A. CagoBHHYUH, bi1.X.
CenpmoB. — 1979. -720 c.

8. bepmaHT, A.®. KpaTKuil Kypc MaTeMaTHUYeCKOro aHaIu3a [J/IeKTPOHHBIN pecypc] :
yue6HOe 1nocobue / A.®. bepmaHT, 1.I'. ApaMaHOBUY. — JJIeKTPOH. faH. — CII6. : JIaHb,
2010. — 736 c. — PexxuM pocryma: http://elanbook.com/books/element.php?pll_id=2660
— 3arj. ¢ 3KpaHa.

9. Kapratues, A.Il. MaTeMaTHYeCKUH aHaIU3 [JJIeKTPOHHBIN pecypc] : yueGHOe
riocobue / A.Il. Kapraiues, B.JI. PO>K1eCTBEHCKUI. — JJIEKTPOH. faH. — CII6. : JIaHb,
2007. — 448 c. — Pexxum pocryna: http://e.lanbook.com/books/element.php?pll id=178.



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

¢10. bynak, 5.M. Kparasie uaterpanst u psansl [ Tekcr]: yue0. a1 cTya.¢us.u ¢pus.-mart.ak.yH-TOB /
Bb.M. bynak, C.B. ®omuH. - 3-e uza. - M.: ®uszmarnurt, 2002. - 511 c.; 22 cMm. - ISBN 5-9221-0300-8

€2y

0) mepuoauYecKue U3IaHUSA

- HCT .

B) CIIUCOK aBTOPCKHUX METOAUYECKHX Pa3padoToK

- HeT

F) 0a3bl JAHHBIX, I/IH(l)OpMaIII/IOHHO-CHpaBO‘IHbIe H IMTOUCKOBBIC CUCTEMbI

http://library.isu.ru/ - Hayunas 6ubnamnorexa UI'Y;

O0pasoBaTenbHbIE PECYPCHI, TOCTYITHBIE TIO JIOTHHY U TapOJIio, peaocTaBisieMbiM HaydHoi
oubmuotexoit UI'Y:

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

o http://e.lanbook.com - DBC «M3narenbeTBo «Jlanby;

. http://rucont.ru - DBbC «PykoHT» - MeXoTpacieBas Hay4yHas OuOIMOTEKa,
copepkamias ouu(ppoBaHHbIE KHUTH, TEPHONMYECKHE H3IaHUS W OTICNIbHBIE CTAaThH IO BCEM
OTpacisM 3HaHUH, a TAKKe ayno-, BUICO-, MyJIbTUMEINA COPT U MHOTOE JIPYTO¢;

. http://ibooks.ru/ - ObBC «AlOyKC»- HTHTEpHET pecypchl B CBOOOIHOM JIOCTYIIE.

*VI. MarepuajibHO-TeXHHYECKOE O0ecnevyeHne U CIUTIITUHbI

Jlnis mpoBeZieHHsI 3aHATHIA JIEKIIMOHHOTO THIA B Kaue€CTBE AEMOHCTPALIMOHHOTO 000pYyIOBaHUS
UCIOJb3yeTCsd MeJoBas J0cKa, MpoeKkTop, HOyTOyk. HammsinHocTh obecrieuuBaeTcsi IMyTeM
n300pakeHus cxeM, AuarpaMMm U (opMyn c momoiplo Mena. Vcmonp3oBaHuE TIIOOANBHOM
KOMITIOTEPHOM CETH IO3BOJISIET 00ECHEUNUTh JOCTYMHOCTh MHTEpHET-pecypcoB M peain30BaTh
CaMOCTOSITENIbHYI0 paboTy cryaeHToB. Ha (dakynpTere wuMmeeTcs KOMIBIOTEPU3UpPOBAHHAS
ayauTopusd, NpCaAHasHAUYCHHAA JId CaMOCTOSITEIbHOM pa6OTI)I, C HCOIpaHUYCHHBIM OOCTYIIOM B
WNHurepHerT.

Marepuanbl: y4eOHO-METOAMYECKHE MOCOOUS, KOHTPOJBHBIE 3aJaHMs Ji1 ayAUTOPHON u
CaMOCTOSITENILHOM paObOThI CTY/ICHTOB.

*VIIL. O0pa3oBaresibHbIE TEXHOJIOTHHU

3amaunl M3IIOKEHWS W W3Y4YCHHs JUCHUIUIMHBI PEalu3yloTCs B CIeAyommx (Gopmax
JeATEIbHOCTH:

L 4 JeKIMH, HaleJeHHbIE Ha TIONy4YeHHe HeoOxXomuMmol uHopManum, #u ee
UCTIOJIb30BaHKE IPU PELICHUU MPAKTHUECKUX 3a]1ay;
L 4 MIPaKTUYECKHE 3aHATHSA, HAlpaBICHHbIE HA aKTUBM3ALMIO I103HABATEJIbHOMN

JESITETIbHOCTH CTYIEHTOB U MPHUOOPETCHUST UMK HABBIKOB PEIICHUS MPAKTHUECKUX U TMPOOTEMHBIX
3aj1a4;

L 2 KOHCYJIBTAIlUU — €KEHEJIeNbHO [T BCEX KEJaroIuX CTYICHTOB;

L 4 CaMOCTOsITeNIbHAsT BHEAyAUTOpHAs padoTa HampaBiIeHA Ha MPHOOpPETCHHE HABHIKOB
CaMOCTOSTEJIBHOTO PELICHNUs 3a1a4 MO JUCLUIUINHE;

L 4 TEKYLIMH KOHTPOJIb 3a AEATEIBHOCTBIO CTYAEHTOB OCYLIECTBISETCS Ha JEKIMOHHBIX

U MPAKTUYCCKHUX 3aHATUAX B XOA€ CaMOCTOATCIIBHOI'O PCUICHUS 3a1a4, B TOM YHUCJIC Y TOCKH.


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

oVIII. Ouenounnbie MaTepraIbI 1S TEKYIEr0 KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTANHA

8.1. OtieHOYHBIEC CPEACTBA /JIsI BXOJHOTO KOHTPOJIS (KOHTPOJIbHAS paboTa).

1) Pewmuts ypaBHEHHE: da-9a” a-4+34" |
yp 22172 3572 G172 172
sin 2

s —lga
2) Jloxasarb TOKICCTBO: T3 cosder

3) PemmuTh HepaBeHCTBO: |2x + 3| =4x

4) Tloctpouts rpaduk QyHKIHH: V :x -

5) Pewmnts ypaBuenue: sin3x - 7sinx =0

/= x|

6) Tloctpouts rpaduk GyHKIHK: ¥ =2 -

Ix(x+y+z)=T
7) Pemuth cuCTEMY ypaBHEHMIA: ﬂy(l’. ty+ Z) =14
lfr4y+2) =8

8.2. OueHouHbIE CPECTBA TEKYIIETO KOHTPOJIS

MaTepua.m,l AJISI MPOBEACHUS TEKYIIEI0 U IIPOMEKYTOIHOI0O KOHTPOJISA 3HAHMH CTYICHTOB:

Ne Bun xonTpons Konrtponupyemsie Tembl (pa3iensl) Komnerennum,
KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 KontponpHas pabora 1-6 (1 cemectp) OIIK-1
2 KontponpHas pabora 1-3 (2 cemecTtp) OIIK-1
3 KontponpHast  pabora, |1-3 (3 cemectp) OIIK-1
cobeceI0BaHHUE 10 TEME

JleMOHCTPAIMOHHBII BAPHMAHT KOHTPOJIbHOI padoThI:

BapuauTt 1
1. 3anuumre GopMyNy BLIMHCACHHS NOBEPXHOCTHOrO UHTerpana Il
poga. B uem ero cmeicn? (0.1 banna)
2. 3anucaTs HHTerpan _[[ f(x; v)dxdy B BHIE NOBTOPHBIX
G
HHTErPaIoB C PA3/IMUHLIM [OPSAAKOM HHTErPUPOBAHMH, €C/H
obnacts G 3a/1aHa HEPABEHCTBOM X+ yzi 2ax (0.2 Banna)
3. BeluHCIHTE MHHTETPAN H sinf|x—y|dxdy , ecoin G -

TPeyroibHHK ¢ sepwmdami (-4; 1); (-1;-0.5) 1 (3.5; 8.5)(0.2 banna)




JleMOHCTPAHOHHBIH BapHaHT KOHTPOJIbHOH PaGoThI

3amaun u3 coopauka lemumoBuy b.I1. COOpHUK 3amady W yHnpaKHEHHH 1O MaTeMaTHYeCKOMY
anammsy / B.I1. lemunoBuu. — 14-e uzn.,ucmp. - M. : Uzn-Bo MI'Y, 1998. - 624 c:

NoeNe

2548, 2554, 2560, 2568, 2573

JIeMOHCTPaHOHHBIN BapHaHT KOHTPOJIBHOM PabOThI

3amaun u3 cObopHuka [demumomu B.II. COOpHHK 3a7a4 W YNpaXHEHHH 1O MaTeMaTHYeCKOMY
ananuzy / B.I1. lemunoBuy. — 14-e uzn.,ucmp. - M. : Uzn-Bo MI'Y, 1998. - 624 c]:

NeNe 2619, 2662, 2664, 2666.1, 2677

Bonpocsl K YDK3aMeHy

1 cemecTp

1.

I1.

12

13.
14.
15.
16.
17.

18.

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

29

OnemeHTapHble QYHKINH, UX TPaQUKH.
YeTHOCTh, HEUETHOCTD, IIEPHOANIHOCTD (PYHKITHH.
[Ipenen mocnenoBarenbHOCTH U (QyHKUMU. CBoictBa mpenenoB. | u Il 3ameuarenvHbie
IIPENIEIIbL.
beckoneuno maneie u OeckoHeuHO Oonbiine. CpaBHeHHE OECKOHEYHO Majbix. Tabmuiia
SKBUBAJIEHTHBIX (PYHKIIHH.
HenpepriBHOCTD U BUABI pa3pbiBoB PyHKIHMU. CBOICTBA HEMPEPHIBHBIX (PYHKIIUH.
IIpousBonHas, ee reOMETPUUECKUN U MEXaHU4YECKUUA cMbIci. 1Ipon3BoaHas npousseacHus,
YACTHOTO U CIOKHON (PYHKIIUH.
Jlorapupmuueckoe muddepernupoanne. JuddepeHuupoBanne (YHKIMA, 3aJIaHHBIX
napameTrpudecku. Gopmyna JlerOaua.
Juddepennman, ero npuMeHeHHe K MPHOIMKEHHBIM BBIYHUCICHUSAM. Teopembl 0 cpeaHeM
(Poms, Jlarpanka, Kommn). [IpaBuno Jlonurans.
BriBoa hopmyn a1t HAXOKICHUS TPOU3BOHBIX.
. UccnenoBanne ¢yHKIMIA: aCUMNOTOTHI, MOHOTOHHOCTB, IKCTPEMyM. BBIMYyKIOCTb, TOYKH
nepern6a. O0mas cxema ucciae0BaHus (PyHKITHA.
CBoiicTBa HEONIPEACIEHHOTO UHTErpalia, THTErPUPOBAHUE TOACTAHOBKOM M 110 YaCTSIM.
. UnTerpupoBanue npoctenmux apooei.
HuTerpupoBaHue pamoHaibHbIX Apo0Oei.
WHTerpupoBaHme TPUTOHOMETPUIECKUX (PYHKITHIA.
HuTerpupoBanue anredOpanyeckux UpparoHaIbHOCTEH.
IlonsiTHE ONpPENEIEHHOTO HHTErPaJIa, €ro CBOMCTBA.
Beluucnenne rmionaau  KpUBOJMHEWHOM Tpamelqud W JUIMHBI JYTM C  TOMOUIBIO
OIPEIEIICHHOrO0 UHTETpaa.
Brruncnenne obobemMa M IUIONIAIM TOBEPXHOCTH BPALICHHUS C MOMOIIBIO OMPEIEICHHOTO
UHTErpaa.
HecobcTBeHHBIE HHTETpaIbl, TEOPEMBI CPABHEHHUS.
[Ipenen u HenpepbIBHOCTH (DYHKIMH JBYX NEPEMEHHBIX.
[Tonusiii quddepennnan GyHKIUA MHOTUX TEPEMEHHBIX.
[TpubnmKkeHHBIC BEIYMCICHHS ¢ TIOMOIIIBIO MOTHOTO uddepeHmuaa.
YacTHble TPOU3BOIHBIE BBICIIMX MOPSIIKOB.
KacarenpHas I0CKOCTh M HOPMaJIb K IOBEPXHOCTU
JuddepennnpoBanne CI0XKHBIX U HEIBHBIX (DYHKIIMI MHOTHX TEPEMEHHBIX.
OKCTpeMyM B TOUKE U B 00JIaCTH.
Ornpenenenre JBOMHOTO UHTETpaia, €ro CBOMCTBA U METO/IbI BBIUNCIICHUSI.
Omnpenenenre TpPOMHOTO HHTETPaa, €ro CBOMCTBA U METO/IbI BHIYMCIICHUS.
. JIBOiiHOI MHTETpall B MOJSAPHOI cucTeMe KoopAauHar. Skobuan mpeodpazoBaHusl.
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33.
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. lunuuapuueckue u chepudeckrue KoopaAuHaThl. TpoiHOW MHTErpan B LHWIMHAPUYECKUX U
c(hepryeckux KoopAMHATAX.

. [IpunoxeHust KpaTHBIX UHTErPAJIOB.

OnpeneneHne KpUBOJUHEHMHOTO MHTErpaia l-ro poga. CBOWCTBA MU METOIBI BBIYMCICHUS

KpPUBOJIMHENHOTO UHTErpaa 1-ro poxa.

Omnpenenenre KpUBOIUHEITHOTO HHTErpasia 2-ro pona. CBoICTBa U METObI BEIUMCICHHUS.

[IpunoxeHus: KpUBOJIMHEMHBIX UHTETPAJIOB.

®opmyna Octporpaackoro-I'puna. HezaBUCUMOCTh KPUBOJIMHEMHOTO MHTErpajia 2-ro poja

OT IyTH UHTETPUPOBAHUSI.

Omnpenenenre NOBEPXHOCTHBIX UHTETPAJIOB 1-ro pojia, CBOMCTBA M METO/IbI BHIYMCIICHUSI.

Omnpenenenre NOBEPXHOCTHBIX UHTETPAJIOB 2-T0O pPOJia, CBOMCTBA U METO/IbI BBIYMCIICHUS.

Teopema Octporpajckoro - ['aycca.

Teopema Crokca.

IIpumep 3K3aMeHANMOHHOTO OUJIeTa

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.

N

e I A e

10.
11.

12.
13.
14.
15.
16.

17.
18.

19.

20.

CkanspHoe nosnie. [loBepXHOCTH ¥ TUHUM YPOBHSL.

[Tpon3BogHass 1O HampaBleHHIO. [pagMeHT CKalApHOro mois, €ro csoicrea. CBA3b
MIPOM3BOIHOM MO HANPaBICHUIO U FPaTUCHTA.

ITonsiTe BeKTOpHOTO NOJIA. BeKTOpHbIE TMHUM.

ITotok mons. JluBeprenuus, ee CBOMCTBA.

®opmyna Octporpajckoro-I'aycca B BekTropHOU opme.

Potop BexTopHoro nosst. [{upkynsinus, ee cBoiictBa. @opmyna CTokca B BEKTOpHOU popme.
Oneparop ["'ammiibToHa. BexropHele onepanuu 1 u 2 nopsiaka.

OcHoBHBIE KJIacChl BEKTOPHBIX TOJIEH: COJIEHONIaIbHOE, TOTEHIIUATbHOE, TAPMOHUYECKOE.
[Tonsite auddepeHunanbHOrO ypaBHEHHsT IepBoro mnopsaka. OOmiee  perieHue
nuddepeHIMaTbHOTO YpaBHEHUS [IEPBOT0O MOPSIKA.

3anaya Komu it muddepeHmanbHoro ypaBHeHus! IEPBOro MopsiaKa

[eomerpuueckuid  cmbicn AU EpeHIrnaTbHOT0  YpaBHEHHsS  MEpPBOrO  MOpsijaKa.
Juddepennunanbable ypaBHEHHS IEPBOTO MOPSIKA C PA3AIIAIOUIMMUCS TIEPEMEHHBIMU.
Opnnopoanblie nuddepeHuanbHbIe ypaBHEHHsI IEPBOTO MOPSIKA.

Jluneitnble nuddepeHuanbable ypaBHEHUs IEpBOro Nopsiika, popmyia bepHymm.
VYpasHenue bepHysuiu u ero peieHue.

Juddepennunanbabie ypaBHEHHs 2-T0 TOPSIIKA, TOMyCKarOIKe MOHKEHHE OPsIIKa.
Jluneitnble nuddepeHIanbable ypaBHEHNS BbICIINX MOpsakoB. OO0mue NmoHATHA. 3ajaya
Komm.

Jluneitnbie ogHOpoAHbIE MU depeHIaIbHbIe YPAaBHEHHSI U CBOMCTBA UX PEIICHUN.
Jluneitnass He3aBucuMoOCTh (yHKuui. Ompenenurtens Bponckoro. YcnoBue nauHeHHON
HE3aBHCUMOCTH PEUICHUH JTMHEHHOTro OAHOPOAHOTO M hepeHIINaIbHOTO YPABHEHHUS.
Teopema o CTpykType OOILIEro peuieHus JIMHEHHOTOo OJHOPOXHOTrO U (epeHIINaTEHOIO
YpaBHEHHUS.

Jluneitnple  opHOponHble  nuddepeHIranbHble  YpaBHEHHS  C  [OCTOSIHHBIMHU
ko3 punrentamu. XapakTepuCcTUUECKOE YpaBHEHHUE.
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Onpenenenue (QyHIaMEHTATbHONH CHUCTEMBbl pEIIEHHH B 3aBUCHMOCTH OT THIA KOpHEH
XapaKTEPUCTHYECKOTO YPABHEHUSI.

Mertoz Bapuanuu (Jlarpanxa) IpoU3BOIBHBIX TOCTOSHHBIX.

Jluneiitnple  HeopHOpOAHbIE  Au(depeHIuanbHbIE  YpaBHEHUS C  MOCTOSIHHBIMU
K03 UIIEHTaMH CO CIIEIMATbHON MPaBON 4acThI0, METO M0J00pa YaCTHOTO PEILICHHS.
Cucrembl TUHEHHBIX TU(pdepeHINAIbHBIX YPaBHEHUH C MOCTOSHHBIMU KOA(hUIIMEeHTaMHU,
METO/IbI UX PELICHUM.

Onpenenenne 4ucioBoOro psana. OnpeneneHne YaCTHYHON CyMMBI psia.

Omnpenenenne cxoasuierocs ynuciosoro psaa. Kpurepuii Komm.

HeoOxonumblii mpU3HaK CXOAUMOCTH psijia. ['apMOHHYECKUI, TeOMETPpUYECKUN PSII.
[Tpusnak cpaBHenus. [IpenensHas Gpopma npu3HaKa CpaBHEHHUSI.

[Tpusnak Jlanam6epa. Panukaneueiii mpusHak Komu. MaTerpanbhsbiii npusnak Komu.
IToHsATHE 3HAKOIIEPEMEHHBIX U 3HAKOYEPELYOLIUXCS PALOB.

Teopema JleiiOHuma. AGCONIOTHAS U YCIOBHASI CXOIMMOCTh 3HAKOUEPEAYIOLIUXCS PSJIOB.
@yHKIMOHANBHBIN psii. PaBHOMepHas cxonqumocts. Kpurtepuii Beiiepmrpacca. Iloctpoenue
Ma>KOPHPYIOLLETO psja.

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

Psin Teitnopa, Makinopena. Pa3nosxeHrss OCHOBHBIX JIEMEHTapHBIX (PyHKIIMHA.

[IpuMeHeHrEe CTENeHHBIX pPIIOB K penieHuio auddepeHInanbHbIX YpaBHEHUH, K
BBIYMCIICHUIO UHTETPAJIOB.

Tpuronomerpuueckuii psig @ypre. Haxoxnenue korpGuueHToB psijia ¢ MepuoaoM 21 U ¢
IIPOU3BOJIBHBIM IIEPUOJIOM.

. Teopema upuxiie.

[Ipumep 3K3aMeHAIMOHHOTO OHUJIeTa

1. late onpeneneHne MOTOKa BEKTOPHOTO MOJIsA, TOSCHUTH €T0 (PU3NUeCKUil CMBICIL.
2. JIuneiinas HezaBucumocTh pemenuid JJOY, onpenenurens BpoHckoro.

3. HeoOXoaumplii pU3HAK CXOAMMOCTH YHCIOBBIX PSIOB.

3 cemecTp

1.
2.

SAENANE

10.
11.

12

13.

14.
15.

CDYHKI_[I/IOHaJIBHBIe psAABI

Teopembl 0 mpeneabHOM Nepexofe (HENPEepPHIBHOCTH), MOWICHHOM HWHTEIPHPOBAHHU U
muddepeHIMpoBaHNH (PyHKIIMOHAIBHBIX PSI0B

CreneHHble psAbI

Pannyc cxogumoctu

®opmyna Komu - Anamapa

PaBHOMEpHass CXONMMOCTh M HENPEPBIBHOCTH CYMMBI CTETIICHHOTO psija, TMOWICHHOE
WHTETpUpOBaHue U U hepeHInpPOBAHNE

JlocraroyHoe ycioBHE Pa3loXKHUMOCTH (PYHKUUN B CTETEHHBIE PAJbI, PA3NIOKEHHE B P
Telinopa 37eMEHTAPHBIX QYHKIIHA, 00JIACTh CXOAMMOCTH

Paznoxxenue QpyHKmii B TpuroHoMeTpuueckuii psag Oypre
KommiexkcHast popma psina @ypbe, HaXokaeHne KOdPPHUIUEHTOB psaa
IIpenenpHbit iepexon ot psaga Pypwe k u"Terpany Oypse
[IpeobpazoBanue Oypbe 115 TPOU3BOTHON

. Teopemsl I'aycca u Ctokca B BeKTOpHOH (opMe.

FCOMeTpI/I‘-ICCKPIG U MCXaHHUYCCKHE IIPUITOKCHHA KpHBOHHHGﬁHBIX U TOBEPXHOCTHBIX
HHTCI'pajIoB.

Ckanspuble nons (mpeoOpa3oBaHue, MHIYIMPOBAHHOE HHBAPHAHTHOCTHIO)
BexropHble nosns (3akoH npeoOpa3oBaHus)



16.
17.
18.
19.
20.
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I'panueHT - BEKTOpPHOE M0JIe, TUBEPIEHIIMS - CKaJISIpHOE TIoJie [ eoMeTpruyecKkuil cMbIci
Potop, npumMeps! BHIYUCIEHUS

KpuBosnmHeiHbie U TOBEpXHOCTHBIC UHTETpaIbI II-ro pona

DU3NYECKUN CMBICIT TUBEPTEHIIMI

DU3NYECKUNA CMBICI POTOpA

. Tpu yci10BUS TOTEHUUAIIBHOCTH TTOJISt
22.
23.

OpTOFOHaJlBHBIe KpHBOHHHef/'IHLIe CHUCTCMbI KOOpANHAT

BHpa)KeHI/ISI IJIL TpaaueHTa, AMBEPIreHIUU U JlallllaChaHa B KpPIBOJ'IHHGfIHOfI OpTOl"OHEL]'IBHOfI
CUCTEMEC KOOpAMUHAT

IIpuMepsI 3ailaHUI K 3K3aMeHYy 3a III cemecTp

3amaun u3 cObopHuka JemupoBuu B.II. COopHMK 3amau W yHOpaXHEHUH 1O
maremarnyeckomy ananmsy / B.II. JlemumoBuu. — 14-e uzm.ucnp. - M. : U3g-Bo MI'Y,
1998. - 624 c

NeNe 2546-2552, 2554, 2556-2564, 2568, 2571, 2573, 2574, 2577,2578-2583, 2586-25809,
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 mecmosvix 3a0anuii 011 NPOGEPKU CPHOPMUPOCAHHOCHU KOMNEMeHYUll, YKA3AHHbIX
évluie 6 n.3:

1. YKa3aTh 3HaYeHHe CMeNIaHHOH 4aCTHOM IPOM3BOIHON BTOPOTO HOPSIKa
QYHKIUH z=sine" -y’

0%z

oaxay=2y-amex

. 0’z =—cose' re" 2y
0x0y

. 0’z =2y-cose e’
0x0

. 0’z =2y—cose e’
0x0y

2. YKa3aTh 3HaUeHHe MPOU3BOTHON GYHKIIUH y=x"-In x
oy'=2x-Inx+x

oy'=2x-Inx+x’

ey =2x+x-Inx

+ 2Inx
oy =—

+x
X

3. VKa3aTh 3HaUeHHEe Heollpe/ieJIeHHOTO HHTerpasa f sin(3x—5/dx

cos[3x—5]+C
—cos[3x—5]+C
—3cos(3x—5|+C

_Tlcos(3x—5)+C



4. YKa3aTb 3HaUeHUe OIIpedeJIEHHOI'O HHTeTrpajia
2

dx
0 4+x2
e arctg?
o 1r/4
o 1/8
o 1/8
" .
Pa3paGorunkm: )’3{/,’2/‘4/ noteHT kKadenpol Teopernueckoii pusnkn  Cununkas A.B.

[Iporpamma cocraBieHa B cooTBeTcTBHMM ¢ TpeboBanmsivu PI'OC BO mno HampaBieHHIO
nonroroBku 03.03.03 Pagunodusuka.
[Tporpamma paccmMoTpeHa Ha 3aceanuu kadenpsl Teoperndeckoit usukn «12» mapra 2026 1.

ITporokomn Ne7

3aB. kadeapoii | " —C.B. JloB1os

v

Hacmoswasa npoepamma, He modxxcem Ovlmb 60Cnpou3gedeHa HU 6 Kakol ¢opue Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvl-pazpabomuura npocpammul.



