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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 O6IIIPIMH NACAMHU CO3JaHUA MAaTCMaTHYCCKUX MOI[CJIGI;'I U IMIPUMCHCHUA UX
BKYIIC C MAaTCMATUYCCKUMH MCTOJaMH JJId PCUICHU A HpO(I)CCCI/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

Komnetennus |OIIK-1: CnocoOeH NMPUMEHATh €CTECTBEHHOHAYYHBIE M OOLICHMH)KCHEPHBIE
3HAHWS, METOJAbl  MaTEMaTHYECKOro  aHajlu3a W MOJCIMPOBAHUS,
TEOPETUIECKOTO u OKCIIEPUMEHTATHHOTO HCCIEI0BAHUS B
po(heCCHOHATILHOM e TSIIBHOCTH

WHIUKaTOPbI OIIK 1.1 [Ipumensier  6a3oBble  3HaHUA B oOmacTd  (PUBHKH,
MaTeMaTHYECKOTO aHajm3a JUISt pereHus 3a7a4
KOMIIETEHIINH TEOPETHYECKOT0 M SKCIEPUMEHTAJIbHOIO HCCIECIOBAHUA B
PO eCCUOHATBHON JIEATETLHOCTH

OIIK 1.2 [Ipumenser  GazoBble 3HaHUS B 00JacTH  METOMOB
MaTeMaTH4ecKoro aHajlu3a W MOJCIMPOBAHHS JUIS PEIICHHS
MIPUKIIAJHBIX 33124 PO(HEeCCHOHAIBHON AEATEIbHOCTH

OIIK 1.3 [IpoBonut TEOPETUYECKHUE " AKCIIEPUMEHTAIbHBIE
HUCCICOOBAaHUA B HpO(beCCHOHaJIBHOfI ACATCIIbHOCTHU




olV. Conep:kaHue U CTPYKTYpa AMCUUIIMHBI

¢O0BbEM OUCIHMIIIMHBI COCTaBasgeT 18 3aUeTHBIX eTUHHII, 648 4acoB, B TOM UHCIIE

348 4acOB KOHTaKTHOM pabOTHI.
®3aHATHSA TMPOBOAATCS B O4YHOM (hopMe OOyuyeHHs C MPUMEHEHUEM AUCTAaHLIHUOHHOTO KOHTPOJIS
camocTosaTeNIbHON paboThl cTyneHToB uepe3 DNOC ¢akynpreTa. DNEKTPOHHONW W AUCTAHIIMOHHOMN
dopm 00yueHHs1 He NTpeycMaTpUBaeTCs.
eHa npakTruyeckyro noaroToBKy oTBonutcs 162 yaca.
eDopmMa MPOMEKYTOYHON aTTECTALUN: IK3AMEH.

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

Ne |Pas| C | Bc | U3 Bupbl yue6HOM paboTHL, ®opMEI
I/ |le1| e | er | HUX | BKJII0Yas CAMOCTOSITEIBHYIO Pab0Ty 00y4aIoIUXCs , TEKYIIero
OUC| M | O |IpakK IIPaKTHUYEeCKYIO IOITOTOBKY U TPYA,0EMKOCTh KOHTPOJIA
LUII| e 4 | TuYe (B yacax) yCIeBaeMoCT
JH| €| ac jCeRad | g prakTHas pabota npenogasatens ¢ | CamocTosaTe H;
BUT | T | OB | TIOAT 00y4aIoIUMHUCS JIbHAS Dopma
eM | p OTOB . pa6ota TIPOMEXYTOY
BI Ka exuuu | CemuHapckue |KoHcynbTanu HOH
06y4 /IIpakTU4YecKue 51 aTTeCTalluH
aIoII /mabopaTopHEIE (no
HUXCs 3aHATHA cemecmpam)
1 |1-6/1 |252 68 |50 68 2 97 IIpakruyeck
o€ 3aJla"ue,
OIpoc;
3K3aMeHalu
OHHBIE
OMIIeTHI
2 1-3 /2 252 /60 |40 60 1 116 IIpakruyeck
o€ 3aJlaHue,
Ompoc;
3K3aMeHalu
OHHBIE
OmIIeTHI
3 133 (144 32 34 34 1 31 IIpakruaeck
o€ 3aJaHue,
OIpoc;
3K3aMeHalu
OHHBIE
OMIIeTHI
4.2 Il;1aH BHeayIUTOPHOI CaMOCTOATEJbLHOH Pad0ThI 00yYAIOIINXCSI 110 JUCIUIIIHHE
Cemectp HaszBanue CamocrosiTenbHas pabota obydaromuxcs |OueHouyHoe | YdueOHO-
pasneina, Bux Cpoxu TpynoemkcT CPENCTBO METOANYECK
TEMBIL CaMOCTOSITE! | BBIMOJIHEHUS | b (Jac.) 0¢
LHOI obecrnieueHu
paboThI ©
CaMOCTOATEI




bHOU
paboTHI
1 Tema 1-6 Penrenue Tlocne 97 JemoncTpar | ICTOYHUKH
3a7a9 MIPOMIEHHBIX Usl TOTOBBIX | o 0CHOBHOM
. |Tem pereHui
JIOMAITHEN
paboThI JOIIOJTHUTEI
bHOU
2 1-3 Penrenue IMocme 116 JemoHcTparg
i JIUTePaTypPhl
3a7a4 PO IEHHBIX Ul TOTOBBIX patyp
. |Tem peneHui II0 TeMe
JIOMAILIHEN
IIPaKTHYeCK
paboThl
HUX 3aHITHIH;
3 1-3 Pemenue HOCiIC 31 JleMmoHcTpart O6pasoBaTe
IIPOWJICHHBIX 1Sl TOTOBBIX
3amaq P N JIbHBIE
. |Tem perieHui
JIOMaITHen pecypeeL, Ho-
paboThI CTyIIHBIE 10
JIOTUHY U
I1apoJIio,
IIpeJI0CTaBIIsA
€MBIM
HayuyHoi1
6U6IHOTEKO
" ury.
4.3. Copep:xkanue yue0HOro MaTepuaJia
Ne Tema Kparkoe conep:kanue
1 cemecTp
MuoxectBa. OtoOpaskenuss MHOkecTB. DyHKIMU. OCHOBHBIE
Brenenue B | JIeMEHTapHble  (YHKIMH, WX CBOWCTBA W  TpauKH.
1 | MaTemMaTu4eckuii [TocnenoBarenbHOCTH U Tpenensl. HenmpepblBHOCTh U pa3pbIBbI
aHau3 ¢yaknuu. beckoHeuHO Manble, OECKOHEUHO OOJNIbIIHEe W
SKBHUBAJICHTHBIE (DYHKITHH.
[IpousBogHas, €€ reoMeTpHuecKUii M (U3NYECKHA CMBICI.
Huddepennnan dynxmun. [IpaBuna HaxoXIeHUS TPOU3BOAHON
u nuddepeHnuana. Tabmuna TIPOU3BOIHBIX "
muddepennmanos. [Tpoussonubie U auddepeHIuanbl BRICIINX
) Huddepennmansuoe | nopsakoB. Teopema o cpeanem. [IpaBumo Jlonurtansa. VYcioBus
HCYHCIICHHE MOHOTOHHOCTH (QyHKUMU. HeoOXogumple U JAOCTATOUYHBIE
yclioBusi dkcTpemyMa (yHkuuu. HamOosbliee W HanmMeHbIEE
3HaueHus (YHKIUU Ha 3aJaHHOM oTpe3ke. VccnemoBanue
BRIMYKJIOCTH  QyHKOMU. Toukum meperuda. ACHMIITOTEHI.
[TocTpoenue rpaduka dpyukuuu. @opmyna Teiinopa.
Juddepenunansioe | YacTHble IPOM3BOAHBIE, YPaBHEHHS KAacaTeJIbHOM INIOCKOCTU U
3 | ucuucnenue Hopmanu. Juddepennuman, ero CcBI3b €  YaCTHBIMH
(YHKIMNA HECKOJIBKUX | MPOU3BOAHBIMU. [Ipou3BomHasi 1o HampasieHuto. [paaueHt.




IIEPEMEHHBIX OKkcTpeMyM (YHKIUU HECKOJIBKUX NEPEMEHHBIX.
CpoiicTBa mepBooOpa3HbIX U Tabiauma MHTErpanoB. OCHOBHBIC
IIPUEMBI MHTETPUPOBAHUS. Merton HEOIpeAEIEHHBIX
KO3((UIMEHTOB,  UHTETPUPOBAHME  UPPALMOHAIBHBIX U
NurerpanbHoe TPUTOHOMETPUYECKUX BbIpaxkeHuil. [loHsATHe ompeneneHHOro
HCYUCIICHUE UHTErpaa. ®opmyna Herotona-JleitGnumna. 3ameHa

NIEPEMEHHON W MHTETPUPOBAHUE I10 YACTSM B OIPEACICHHOM
UHTETpasie. [eoMeTpuuecKue MNPUIOKEHUS OINpPENEICHHBIX
uHTerpaoB. HecoOCTBEHHbIE HHTETPAIIBI.

Kparnbie unterpansi

IlonsaTHe O KpaTHBIX MHTErpanax. J(BOWHBIE MHTErpajibl U HUX
BBIUMCJICHHE. 3aMEHa IIEPEMEHHBIX B JBOWHOM HHTErpaje.
JIBoHBIE MHTErpalbl B MOIAPHBIX KoopauHarax. [Ipunoxenus
JIBOMHBIX MHTETpajoB. TpOHHOW UHTETpall U €ro BHIYUCICHHUE.
[Ipunoxenuss TPOMHBIX UHTETPATIOB.

KpuBonunennele u

KpuBonunelinelii uaTerpain [ pona u ero BbIYUCIEHUE.
KpuBonunennbii unHterpan Il poma W ero BbIUHCICHHE.
[Ipunoxenuss KpUBOJIMHEHHBIX UHTErpanoB. I[loBepXHOCTHBIN

MTOBEPXHOCTHbIE o
MHTOr DAL uHTerpai [ pona u ero Beruucienue. I10BepXHOCTHBIN HHTErpall
p II pona u ero BbrumcieHue. lIpuiiokeHHs ITOBEPXHOCTHBIX
MHTErpaJIOB.
2 cemecTp
CkanspHble ¥ BEKTOpHBIE 1T0JA. 1[oBEpXHOCTH M TMHUM YPOBHS
CKAJIPHOTO TOJiA. BeKTopHble JIMHUM BEKTOPHOTO MOJS.
Onementsl  Teopuu | Juddepennuanpupie onepanuu Haja MOISIMH: IPOU3BOAHAS IO
noJis HAIPaBJICHUIO U TPAJAMEHT CKajsipHOro mnojis; uBeprenuus u
potop BektopHoro nosis. Ilotok monst. Hupkymsinusa. Oneparop
l'amuiibrona. OCHOBHBIE KJIACChHI OJIEH
Hudbdepennmanbupie ypaBHeHHs 1-ro mopsaka. JIuHEiHbIe
muddepeHInanbHble YPaBHEHUS BBICIINX MOPSIKOB. JIMHEHbIE
OJTHOPOJAHBIE TH(PepeHIMAIbHBIE YPAaBHEHUS N-TO MOpPsAKa C
OOBIKHOBEHHBIE AIHOPOZL Ampdepenn yp N AL
MOCTOSHHBIMU  KOd(pdunmeHTamu. JInHeHHbIE HEOTHOPOIHBIC
nuddepeHnraibHbIC
muddepeHnanbHble YpaBHEHUS N-TO MOPsiIKa ¢ TOCTOSIHHBIMU
ypaBHEHUS

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

Teopus psaoB

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

3 cemecTp

Teopus psnoB

DYHKUMOHAJIbHBbIE _psaabl: TeopeMbl
IIOYJICHHOM HHTCIPpHUPOBAHUHA u
(GYHKIMOHAIBHBIX PSAIOB.

CreneHHble psAnpl: Paguyc cxoguMocTH. ©opmyria

O HENPEephIBHOCTH,
muddepeHIpOBaHIH




Komu - Apamapa. PasnoxkeHue B psn Teisiopa
JJleMeHTapHbIX (QYHKIUN, 00J1aCThb CXOJUMOCTH.

[Ipuno>keHus psagoB.
Pan  u_ uHTerpas _ dypbe: Paznoxenue ¢yHKOuii B
Tpuronomerpuyeckut psg @ypne. KommuiekcHas ¢opma psna
@Oypre, HaxoxkaeHue KodpGUIUEHTOB psna. llpenenbHbIi
nepexof oT psina ypee k unrerpany Oypwe. [IpeodpazoBanue
Dypbe 111 IPOU3BOAHOM.

Ckansgpuble  mois  (mpeoOpa3oBaHuE,  HMHAYLHPOBAHHOE

BEKTOPHBIX I10JIEH

JuddepenurpoBan | HHBApUAHTHOCTHIO). BekTopHble Nosst (3aKk0H peoOpa3oBaHMs).
2 | e crkamapHbelx  u | Oneparop HabOna. ['paarieHT — BEKTOPHOE T0JIE, TUBEPTCHIIMS —
BEKTOPHBIX IT0JIEH ckaisipHoe nose. I'eomerpuueckuit cmeici. Portop. IIpumepst
BBIUMCIICHHUS.
Teopems! I'aycca n Crokca B BeKTOpHOH 3anucu. dusnueckuii
cMbIc  auBepreHiuu. @Ousmyeckuit cmbica  poropa. Tpum
WNHuTrerpuposanue AIMBEPICHI poTop p
3 | eKaIDHBIX 4 | Yenosus MOTEHLUAIbHOCTU TOJIS. OproronanbHele
p KPUBOJIMHEIHBIE CHCTEMbl KOOpAMHAT. BplpaxeHus s

I'pagucHTa, AOUBCPICHIHWU W JidllJlaChaHa B KpHBOJ’IHHCfIHOﬁ
OpTOFOHaHI)HOfI CUCTCMEC KOOpAWHAT.

4.3.1. IlepeyeHb CEeMHHAPCKUX, IPAKTHYECKHUX 3aHATUI B J1a00paTOPHBIX padoT

Ne paspena u
TeMBI
JHUCLIUIIHHBI

HanMeHOBaHHE CEMUHAPOB,
IIPaKTHUYeCKUX U J1ab0paTOPHBIX
paboT

Tpynoe
MKOCTBb
(gacnl)

OneHou
HbIEe
CpencTB
a

dopmu

pyeMeble
KOMIIET
eHIIUU

1 cemecTp

Bgenenne B
MaTeMaTHYeCKHU
¥ aHAIN3

MHoXxecTBa. OtoOpaxeHus
MHOXeCTB. @DyHkmuu. OCHOBHBIC
srieMeHTapHble PYHKIIMU, UX CBOWCTBA
u rpaduku. [locnemoBarenbHOCTH U
npenensl. HempepbhIBHOCTH U pa3phiBbI
byHKIUH. beckoneuHo MaJble,
0eCKOHEYHO Oonbine u
OKBHUBAJICHTHBIC (DYHKITHH.

10

KonTpon
bHas
pabora

OIIK-1

Huddepenunan
bHOE
HCYHCIICHUE

[IpousBonHas, €€ reoMeTpUYeCKUil U
¢busnueckuii cmeici. uddepenmnnan
byukuuu.  [lpaBuma  HaxoxaeHUS
npousBogHON u  nuddepennmana.
Tabnuua MIPOU3BOAHBIX u
muddepennmanos. IlpowsBoanbie u
muddepeHranbl BHICIINX MOPSIKOB.
Teopema o cpennem. IlpaBuino
Jlonuranda. YcinoBUS MOHOTOHHOCTH
byHKIUH. Heo6xonumsie "
JIOCTaTOYHbIE YCJIOBUS JKCTpeMyMma
byHKIUH. Haubonbiee "
HauMeHbIllee 3HaueHus: (QYHKIMM Ha
3aJaHHOM OTpe3ke. MccremnoBanue

10

KonTpon
bHas
pabora

OIIK-1




BBIITYKJIOCTH (bYyHKIHH. Touku
neperu6a. Acumnrotsl. [loctpoenue
rpaduka dbyHKINA. dopmyna
Tennopa.

Huddepenmnman
bHOC
WCYHCIICHUE
byHKIHIA
HECKOJIbKHAX
MIEPEMEHHBIX

YacTHble MNPOU3BOAHBIC, YypaBHEHUS
KacaTelIbHOM TIOCKOCTH W HOPMAJIH.
Hudbdepennman, ero  cBa3b ¢
YaCTHbIMU IMPONU3BOJHBIMHU.
[IpousBonHass 1O  HamNpaBJICHUIO.
I'paguent.  DOxctpemym  yHKIMH
HECKOJIbKUX MePEMEHHBIX.

14

KonTpon
bHas
pabora

OIIK-1

NHurerpanbHoe
UCYHCIICHUE

CgoiicTBa nepBooOpa3HbIX M Tabnuua
uHterpanoB.  OCHOBHbIE  IPUEMBI
UHTETPUPOBAHHUS. Meron
HeompenenEHHbIX  KOA((PHUIIMEHTOB,
MHTETPUPOBAaHUE HUPPALMOHAIBHBIX U
TPUTOHOMETPUYECKUX  BBIPAXKEHUIL.
[lonatue ompeneneHHOro WHTErpaja.
®dopmyna Herotona-Jleitoamua.
3ameHa IIEPEMEHHOMN u
UHTEIpUPOBaHME IO  dYacTIM B
OIpENEIEHHOM UHTETrpa’e.
I'eomerpuueckue IPUTIOKEHUS
OTIpeIeIIEHHBIX MHTETPaJjIoB.
HecoOcTBeHHbIE HHTErPAJIbI.
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Kparnseie
UHTETpaJIbl

[lonaTe 0 KpaTHBIX HWHTErpagax.
JIBoliHbIE HMHTETpaibl u 170.4
BBIYHMCIICHHE. 3aMEHa NEPEeMEHHBIX B
JIBOMHOM HUHTETpalie. JIBoliHbBIE
MHTErpalibl B MOJISPHBIX KOOpAMHATAX.
[IpunoxkeHus: BOMHBIX HWHTErPAJIOB.
TpouHoM HHTETpal U ero
BBIYMCIICHHE.

IIpunoxenuss TPOMHBIX UHTETPATIOB.

12

Kontpon
bHasl
pabora

OIIK-1

KpuBonuHeinsl

e u
IIOBEPXHOCTHBIE
UHTETrpabl

Kpuonunennsiii unrerpan I poga u
€ro BBIYHMCIICHUE.

Kpuommnennsiii uarerpan Il poga u
€ro  BBIYMCIICHUE. [Ipunoxxenus
KPUBOJIMHENHBIX HMHTErPAJIOB.
IToBepxHocTHbll uMHTETpan I poma u
ero BbluMcieHue. [loBepXHOCTHBIM
unrerpain Il pona u ero BeluMcCIIEHUE.
[Ipunoxenus ITOBEPXHOCTHBIX
MHTETPaJIOB.

KonTpon
bHas
pabora

OIIK-1

2 cemecTp

3JIEMEHTBI
TEOPHUH MO

CkayisipHple M BEKTOPHBIE  IOJIS.
IloBepxHOCTM W  JIMHHUM  YpPOBHSA
CKaJIsIpHOTO noJsl. BekTopHble JMHUN
BEKTOPHOTO OJIS.

12
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Huddepennmanbapie  onepanud  Haj
HOJISIMU: IIPOU3BOAHAS 1o
HAIPAaBJICHUIO U I'PAJUECHT CKAJIIPHOTO
noyisg;  JluBepreHuMs U poTOp
BeKTOpHOro nosa. Ilotok  moss.
Hupkymnsust. Oneparop I'amuisrona.
OcHoBHBIE KJIacChI MONEH

OOBIKHOBEHHBIC
muddepennran
bHBIC
ypaBHCHHS

Juddepennunanbupie ypaBHeHUs 1-r0
MopsKa. JInnennoie
nuddepeHnmaIbHbIe ypaBHEHUS
BEICIIIHX MOPSIKOB. JInnennbie
OJTHOPOJHbBIE muddepeHranbHbIe
YpaBHEHHsI  N-TO HOpsi/IKa c
IIOCTOSIHHBIMU K03(UIEHTaAMH.
JInnelinepie HEOAHOPOAHBIE
muddepeHraIbHbpe YpaBHEHUS N-TO
HOopsi/IKa c HOCTOSIHHBIMU
ko3 punmenTamu. Cucrema
JVHEHHBIX OJTHOPOJIHBIX
muddepeHInaIbHbIX ypaBHEHHH 1-r0
HOpsi/IKa c HOCTOSIHHBIMU
K03 puIeHTaMI

24

Kontpon
bHasl
pabora

OIIK-1

Teopust psioB

YucnoBble PAIBL. HeobOxomnmoe
ycioBue  cxonumoctd.  Kpurepuit
Komm.  [locrarounble  mpuU3HAKK
CXOUMOCTHU 3HAKOMOCTOSTHHBIX
PSIOB. [Tpuznax JleiiOHUIA.
CreneHnnble PAIBL. Panunyc
cxogumoct.  Paasl  Telmopa wu
MakiopeHa. [TpubnmxeHHbIC
BBIYMCIICHUSI C IIOMOIIBIO  PSIJIOB.
Pemenue QG depeHIraIbHbIX
YpaBHEHUH C TIOMOIIBK  PSIOB.
Tpuronomerpuueckui psang  Dypsbe.
Teopema Jupuxie.

24

KonTpon
bHas
pabora
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3 cemecTp

Teopus psinos

DyHKIIMOHAIBHbBIE psibl: Teopembl O
HCIIPCPBIBHOCTH, IIOYJICHHOM
UHTErpUPOBaHUU u
nuddepeHIPOBaHIH
(YHKIMOHAIBHBIX PAJIOB.
CreneHHble  panbl:  Paguyc
cxoguMmoctu. ®opmysia Koy -
Anamapa. PasiokeHue B psaf
Teinopa 3JIeMeHTapPHBIX
GYHKIMHI, 0671aCTh CXOUMOCTH.
[TpHuIO>KeHUS PALOB.

Pan u unterpan @ypoe: Paznoxenue
(GYHKLIMI B TPUTOHOMETPUYECKUH P

12
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dypoe.

dypee K
[IpeoOpazoBanue
IIPOU3BOIHOM.

KommiekcHast Qopma psiga
@ypbe, HaxOkIeHHE KOd(PPULIHEHTOB
pana. IlpeaensHbIl mepexon oT psaa
HHTETpary

dypbe

Dypse.
UL

Huddepenuupo
BaHUE
CKaJSIPHBIX U
BEKTOPHBIX
noJieu

Ckanspaple 1oyt (mpeoOpa3oBaHueE,
MHAYLUPOBAaHHOE MHBAPUAHTHOCTHIO).
(3akoH
npeoOpaszoBanusi). Omneparop HaOna.
BEKTOPHOE
CKaJIIpHOE

BekropHbie

I'paguent —
JUBEPIEHIUA —
['eomeTpuyeckuit

10JI4

CMBICIJI.

IIpuMepsl BeIuuCICHUS.

noie,
ToJe.
Potop.

12
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NHurerpupoBanu
€ CKAJFIPHBIX U
BEKTOPHBIX
noJsen

Teopembl
BEKTOPHOMU

CMBICT  pOTOpA.
NOTCHIIUATBHOCTH
OpToroHanbHble

rpaJueHTa,
JlaruiacuaHa B

l"aycca
3aIMKCH.
CMBICTT  JAMBEPIreHIINH.

n Crokca

Tpu

Pu3nyecKkun
Puznueckuit
yCIJIOBHS
TIOJIAL.
KPUBOJIMHENHBIE
CHUCTEMBI KOOpAMHAT. BelpaxeHus s
JIMUBEPreHIIUU
KPUBOJIMHEHHOM
OpPTOTOHAJIBLHOW CUCTEME KOOPUHAT.

B 10

n
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pabora
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4.3.2 Ilepeyenn TeM (BONMPOCOB), BLIHOCHMbBIX HA CAMOCTOSITEJIbHOE H3YYeHHE CTYIeHTaMU B
paMKax caMOCTOSITeIbHOIT padoThI

Ne Tema Bun camocrostens- 3ananue Pexomennyemas | KommuectBo
HOM pabOoThI JuTeparypa 4acoB
1.1 |BBenenue B |[{omamnnss pabora |Pemenue Hctounnkn u3
MaTeMaTHICCKHI 3a7a4, OCHOBHOH Hu
aHaIu3 AQHAJIOTUYHBIX |AOMOJHUTEIbHON
TEM, YTO |JIUTEpaTypel IO 15
OBLITH Ha |Teme
MPAKTUYECKH |TIPAKTUIECKUX
X 3aHATUAX.  |3aHATHM.
1.2 |Hduddepenumans |[domamnss padora |Pemenue O06pazoBarenbHbIE
HOE UCUUCIICHUE 3a/1a4, pecypcsl,
AQHAJIOTUYHBIX |IOCTYIIHBIE o
TEM, YTO |JIOTUHY u 15
ObLITH Ha |IapoJIIo,
MPAKTHYECKH |[IPENOCTABIAEMBI
X 3aHATHSX. M Hayunon
1.3 |duddepennuans |[lomamusis pabora |Pemenue OubnuoTexon
HOE€ WCYHCIICHHUE 3a/a4,
GbyHKIHIA AQHAJIOTUYHBIX
HECKOJIBKHX TEM, 4To 15
MePEMEHHBIX ObLTH Ha
MPAKTUICCKH
X 3aHATHUSIX.




1.4

HNHurerpansHoe
UCUHCIICHUE

Jomarssist pabota

Pemenue
3a/1a4,
aHaAJIOTUYHBIX
TEM, 4TO
OBLIH Ha
MPAKTHYECKH
X 3aHATUIX.

1.5

Kparnsie
HUHTErpaJibl

Jomamusist pabora

Pemnrenne
3a/ad,
AHAJIOTHYHBIX
TEM, 91O
ObLIU Ha
MPAKTHYECKH
X 3aHATHSIX.

15

1.6

KpuBonuneinnsie
u
ITIOBEPXHOCTHBIE
WHTETPaJIbl

Jomarmuss pabora

Pemenne
3aja4,
aHaAJIOTUYHBIX
TEM, YTO
OBLIN Ha
MPaKTUYCCKH
X 3aHATHAX.

15

2.1

DJ1eMEHTBI
TEOPHUH OIS

Jomarnsist pabota

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

21

2.2

OOBIKHOBEHHBIE

middepeHunans
HbIC YPAaBHCHUS

Jomamuss pabota

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

45

23

Teopus psaos

Homamrnsst paborta

Pemenue
3aja4,
aHAJOTHUYHBIX
TEM, qTO
OBLTH Ha
MIPAKTHYCCKH
X 3aHATUIX.

30

3.1

OyHKIIMOHATBH
BI€ pAIbI,
CreneHHEBIC

panbl, Pan wm
uHrerpain dypsoe,

Jomamusist pabota

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

30

3.2

Huddepenunpon
aHue
CKasUIPHBIX |

Jomarssist pabota

Pemenue
3aj1a4,
AHAJIOTUYHBIX

11

10




BEKTOPHBIX TEM, 4TO
rmosei ObLTH Ha
MIPAKTHYECKH
X 3aHATHSX.
3.3 |WurerpupoBanue |[lomamnss padora |Pemenue
CKasUIAPHBIX | 3a/1a4,
BEKTOPHBIX aHAJIOTHYHBIX
roJieit TEM, 49TOo 10
ObLIN Ha
MIPAKTUYCCKH
X 3aHATUSX.

4.4. Meroguyeckue yKa3aHusl 10 OPraHU3aliM CAMOCTOATEIbHOM Pa00ThI CTYICHTOB

JUiist 3aKperuieHns: MaTepraa, pACCMOTPEHHOIO Ha JICKIUAX U MPAKTUUSCKHUX 3aHATHAX, CTYICHTAM
OpeUIaraloTcsl 3aJadd [0 M3yYaeMbIM pasienaMm U rpaduk ux BbimonHeHus. OrleHka
CaMOCTOSITENIbHOM pabOThI CTYACHTOB MPOBOJUTCS B BUJIC POBEPKHU JOMAIIHEH pabOThl U yCTHOTO
3a4era.

4.5. IlpumepHasi TeMaTHKA KypPCOBBIX padoT

Hanucanue kypcoBbIX pabOT WM MPOEKTOB HE MPEAYCMOTPEHA YUEOHBIM IJIAHOM.

oV. YueOHO-MeTOnnYeCcKOe U HHPOPMALIMOHHOE o0eciedeHre T CIMILTMHBI

ea) OCHOBHAsI JIUTEpPaTypa

o1. duxrtenronsll, I'M. Kypc nupdepeHIaibHOr0 ¥ UHTETPAILHOI'O0 UCUUCIEHUS
[Texct] : yue6. nys cTyn. ¢u3. © MeXaHMKO-MaTeMaTHuu. crel,. By30B: B3 . /I. M.
DOUXTEHTOJIBIL. - 8- U3/, - M. : dusmatiaur, 2006 - . - 22 cM.

oT.1.- 679 c.: rpad. - And. ykas.: c. 671-679. - ISBN 5-9221-0436-5 : 185.00 p.(97)
o2. ®uxTeHroJibll, I'M. OCHOBLI MaTeMaTUYECKOI0 aHaiku3a. B 2-x TT. Tom 1
[371eKTpOHHEBIN pecypc]: yueOHUK. — JIeKTPOH. AaH. — CII6.: JlaHb, 2015. — 441 c. —
Pesxum pocryna: http://e.lanbook.com/books/element.php?pll id=65055.
HeorpaHu4eHHBIN TOCTYIL.
3. baThiruy, B. B. COOpHUK 3a/1ay 110 3JIEKTPOJAUHAMHUKE U CIleI[HaIbHOM TEOPUU
OTHOCUTeNIbHOCTH [TekcT] : yueb. mocobue / B. B. BaTeiruH, Y. H. TOOTBITUH. - 4-€ U3,
nepepab. - CII6. ; M. ; KpacHopap : JIaHs, 2010. - 473 c. - ISBN 978-5-8114-0921-1 (45)

©0) 10MOJIHUTEIbHAA JIUTEpaTypa

o1. lemupoBud B.I1. COOpHUK 3a7jay ¥ YIIPpa)KHEHUU 110 MaTeMaTU4YECKOMY aHaIN3y /
B.II. lemuaoBud. — 14-e usp.,ucnp. - M. : U3g-so MI'V, 1998. - 624 c. (51)

2. Tep-Kpukopos A.M. Kypc matrematuueckoro aHanusa / A.M. Tep-Kpukopos, M.H.
[Ta6yHUH. — M.: ®usmMatiur, 1988.

3. OCHOBBI MaTeMaTH4eCcKoro aHanusa [Tekcr]: yueb. s cTyz.¢us.cuen.u
crien,."IIpuki.MaTeMaTlka":B 2-X 4. / B.A.MnbuH, J.I'.I103H4K. - M. : ®usmatiaur. 4Y.1.-
2001. - 648 c. (9)

o4. OCHOBBEI MaTeMaTHYeCKoro aHanusa [Texcr]: yue6.n14 cTy.¢us.cuel.u
crien."IIpuki.MaTeMaTUKa":B 2-X 4. / B.A.WnbuH, J3.I'.I103H4K. - M. : ®usmatiaur. 4Y.2.-
2001. - 464 c. (9)


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

5. Pyniuy, V. OCHOBBEI MaTeMaTH4eCcKoro aHanusa [Tekcr] : yueGHoe 1ocobue /Y.
Pynun; [ep. c anri. B.II. XaBUHa. - 3-e u3p,, crep. - CII6. : JlaHb, 2002, 2004. - 319 ¢, 320
c.- ISBN 5-8114-0443-3 (11)

6. Y. PynuH OCHOBBL MaTeMaTHUYeCKoro aHanausa. M.: Mup, 2002, 2004. (11)

o7. UnbuH B.A. MaTeMaTHuyecKUM aHaiu3 / B.A. UnbuH, B.A. CagoBHHYNH, Bi1.X.
Cenpos. - 1979.-720 c.

8. bepmaHT, A.®. KpaTKuil Kypc MaTeMaTUUYeCKOr0 aHaIn3a [JJIeKTPOHHBIN pecypc] :
y4yebHoe ntocobue /| A.®. bepmaHuT, U.I'. ApaMaHOBUY. — JJIeKTPOH. iaH. — CII6. : JIaHb,
2010. — 736 c. — PexxuM pocrtyna: http://e.lanbook.com/books/element.php?pll_id=2660
— 3ariJ. c 3KpaHa.

9. Kaprames, A.Il. MaTeMaTH4YeCKUH aHaINU3 [JJIeKTPOHHBIN pecypc] : yuebHOoe
riocobue / A.Il. Kapraiues, B.JI. PO)K1eCTBEHCKUN. — JJIEKTPOH. faH. — CII6. : JIaHb,
2007. — 448 c. — PexxuM pfocrtyna: http://e.lanbook.com/books/element.php?pll id=178.

¢10. bynak, 5.M. Kparnasie unrerpanst u paasi [ Tekcr]: yueO.ams cryn.¢us.u gpus.-mat.Gax.yH-ToB /
b.M. bynak, C.B. ®omuH. - 3-¢ uza. - M.: ®uzmarinur, 2002. - 511 ¢.; 22 cm. - ISBN 5-9221-0300-8

G

0) nepuoaUYecKHe U3TAHUSA

- HET

B) CIIHCOK ABTOPCKHUX METOAMYECKUX Pa3padoToK
- HeT

r) 0a3pl JAaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIEC M TOUCKOBbIE CHCTEMbI

http://library.isu.ru/ - Hayunast Ou6mmorexa UT'Y;

O06pa3oBaTenbHbIE PECYPCHI, JOCTYIHBIE M0 JOTHHY U apoJIio, MpeaocTapisieMbiM HayuHoit
o6ubnuotexoit UI'Y:

. https://isu.bibliotech.ru/ - 343 «bubmmoTex»;

J http://e.lanbook.com - OBC «M3narenbcTBo «JlaHbY;

o http://rucontru - 3BC «PykoHT» - MexoTpacieBass Hay4yHas OuOIMOTEKa,
copepkamias ouu(ppoBaHHbIE KHUTH, NMEPHONMYECKHE H3aHUS U OTJENIbHBIE CTaThbH IO BCEM
OTpacisM 3HaHWH, a TaKKe ayAno-, BUICO-, MyJIbTUMEINA COPT U MHOTOE JIPYTOE;

. http://ibooks.ru/ - 9bC «ANOYKC»- HHTEPHET PEeCypChl B CBOOOTHOM JIOCTYTIE.

V1. MaTepuajibHO-TeXHHYECKOE O0ecnedyeHne T CIUIIUHBI

Jlnis mpoBeZieHHsl 3aHATHI JIEKIIMOHHOTO THIIA B Kau€CTBE AEMOHCTPALIMOHHOTO 000pYyA0BaHUS
UCTIONIb3YyeTCS MeNoBas JIOCKa, IpPOEKTop, HOyTOyk. HarmmsgHocTe obecriednBaeTcss MyTeM
HM300paKeHUsS CXeM, auarpaMM u (Gopmya ¢ moMmornipio Mena. Mcronp3oBaHue T7100aIbHOM
KOMITBIOTEPHON CETH TMO3BOJIIET 00ECIEeUYHTh TOCTYMHOCTh MHTEpHET-pecypcoB U peain30BaTh
caMoOCTOsITeNIbHYI0 paboTy cryaeHToB. Ha ¢dakynprere wumeeTcs KOMIBIOTEpU3HpPOBaHHAS
ayauTopud, NpCaAHasHAUYCHHAA JId CaMOCTOSITCIILHOU pa6OTBI, C HCOIrpaHUYCHHBIM OOCTYIIOM B
Nurtepuer.

Marepuanbl: yueOHO-METOAMYECKHE MOCOOWs, KOHTPOJIbHBIC 3aJaHus M ayJUTOPHOW H
CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB.


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

*VII. O6pa3oBaTesibHbI€ TEXHOJIOT U

3amaud  W3JIOKEHUS W UW3YyYEHUs JUCIUIUIMHBI peaju3yloTcs B cCleayromux ¢dopmax
JIeATEIIbHOCTH:

L 4 JIeKIMY, HalleJIeHHble Ha TIOoJlydeHHe HeoOXoauMmon uHpopMaluu, U ee
MCIIOJIb30BaHKE NIPH PELICHUH TPAKTUUECKUX 3a/1ay;
4 MpaKTUYECKHe 3aHATHSA, HAMpaBICHHbIE HAa AaKTUBHM3AIMI0 I103HABATEJIbHOMN

JESITETIBHOCTH CTYICHTOB U MPUOOPETCHUST UMK HABBIKOB PEIICHUS MPAKTHUECKUX U TMPOOTEMHBIX
3aj1a4;

L 4 KOHCYJIBTALIUN — €KEHEENBHO AJIS1 BCEX KEJIAIOIUX CTY/IECHTOB;

L 4 caMoCTOsITelIbHas BHeayJUTOpHasi paboTa HampaBieHa Ha NMPUOOPETEeHHE HABBIKOB
CaMOCTOSITEJIBHOTO PELICHNUS 33/1a4 110 JUCLUILINHE;

L 4 TEKYIIUHA KOHTPOJIb 3a AEATEIbHOCThIO CTYJICHTOB OCYIIECTBISETCS Ha JIEKIIMOHHBIX

U MPAKTUYCCKHUX 3aHATUAX B XOAC CaAMOCTOATCIIBHOI'O PCUICHUA 3a1a4, B TOM YHUCJIC Y TOCKH.

oVIII. Ouenounnie MaTepuabl 115 TEKYIIEr0 KOHTPOJISI U MPOMEKYTOUHOI aTTeCTAIMH

8.1. OueHouHbIE CpesICTBA Il BXOJHOTO KOHTPOJIs (KOHTpOJIbHAs paboTa).
s I - i . 2
4a- 9a a-4+3a E

+ =1

1) Peumuts ypaBHeHHE:

2a 72 - 35172 gU/Z_ ;172
5 sin 2at ’
] i 7 - £ 4
) Jloka3zarb TOMKJECTBO P—
3) Pewwts HepaBeHCTBO: [2x + 3| =4x
4) Tloctpouts rpaduk QyHKIHH: V = 1
x -

S) Pewmnth ypaBuenue: sin3x - 7sinx =0

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

=t

7) Pemnth cHCTEMY ypaBHEHH

[
: H{J(H +2) =14

8.2. OLleHOYHBIE CPEICTBA TEKYIETO KOHTPOJIS

MarepuaJibl 1J11 NPOBeAeHUs TeKYIIero U MPOMe:KYTOYHOI0 KOHTPOJISI 3HAHUI CTY/1eHTOB:

Ne Bun xoHTpONs KonTponupyemsie Tembl (pa3zienbl) Komnerenmuu,
KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCSI
| KontposnbHas pabora 1-6 (1 cemecTp) OIIK-1




KontponpHas pabora 1-3 (2 cemecTtp) OIIK-1

KontponpHast  pabora, |1-3 (3 cemectp) OIIK-1
co0eceIoBaHuE 10 TeMe

JleMOHCTPALIMOHHBII BAPHAHT KOHTPOJIBbHOI padoThI:

Bapuaut 1

1. 3anuumTe hopMyny BeIMHCIEHHA NOBEPXHOCTHOIO WHTerpana [l
poga. B uem ero emeicn? (0.1 danna)

2. 3anucars uHTerpan _[r flx; v)dxdy B BHAE NOBTOPHEIX

[

HHTerpanoB C pasiiHuHbIM MMOPHLKOM HHTEMPHPOBAHHA, ECITH

— T -
obnactsk G 3a7aHa HEPABEHCTBOM X vy =2ax (0.2 Danna)
3. BeluMCHUTE MHTEpAN H sinf|x—y|dedy ,ecmn G -

]

TPeyroibHUK ¢ BepuHamu (-4; 1); (-1;-0.5) 1 (3.5; 8.5)(0.2 banna)

JleMOHCTPanOHHBIH BapHAaHT KOHTPOJIbHOH PaboThI

3amaun u3 cobopauka [emumoBuy b.I1. COOpHUK 3amady W yHOPaKHEHHH 1O MaTeMaTHYeCKOMY
anammy / B.I1. lemunoBuy. — 14-e uzn.,ucrp. - M. : Uzn-Bo MI'Y, 1998. - 624 c:

NoeNe 2548, 2554, 2560, 2568, 2573

JIeMOHCTPaHOHHBIN BapHaHT KOHTPOJIBHOM PabOThI

3anaun u3 cOopuuka JemunoBuy B.II. COopHHMK 3amay M yHnpakHEHHH O MaTeMaTu4ecKoMy
ananuzy / B.I1. lemunoBuy. — 14-e uzn.,uctp. - M. : Uza-Bo MI'Y, 1998. - 624 c]:

NoeNe 2619, 2662, 2664, 2666.1, 2677

Bonpochbl K AK3aMeHY

1 cemecTp

1.

10.

11.

OneMeHTapHble GYHKIUH, UX IpaduKy.

YeTHOCTh, HEYETHOCTD, IEPUOJUYHOCT (PYHKIIHH.

[Ipenen mocnenoBarenbHOCTH M (QyHKUMU. CBoiicTBa mpenenoB. | u Il 3ameuarenvHbie
IIPENIETIBI.

beckoneuno Mmanble u OGeckoHeyHO Oounbiime. CpaBHeHHE OeCKOHEYyHO Maublx. Tabnuia
SKBUBAJIEHTHBIX (PYHKIIHH.

HenpepbIBHOCTB ¥ BUBI pa3pbiBOB PyHKIMHU. CBOMCTBA HEMTPEPBIBHBIX (QYHKIUI.
IIpou3BonHasl, ee reOMETPUUECKUI U MEXaHUYECKHA cMbIci. 1Ipon3BoaHas nponsBeacHus,
YaCTHOTO U CIOKHOW (DYHKIIMU.

Jlorapudmuueckoe auddepenuupoanue. Juddepennupopanue GYyHKIUNA, 3aJaHHBIX
napamerpudecku. @opmyna JlebHuna.

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

Br1Boa ¢popmyn [uist HAXOXKIEHUS IPOU3BOIHBIX.

HccnenoBanue (yHKIMHA: aCUMNOTOTHI, MOHOTOHHOCTb, JKCTPEMYM. BBINYKIOCTb, TOYKU
neperu6a. O61mas cxema uccieoBaHus QyHKIIHH.

CBolicTBa HEOIIPEIENIEHHOTO UHTErpajia, UHTErPUPOBAHUE TIOACTAHOBKOM U IO YaCTSM.



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.

WHTerpupoBaHye NpoCTEHIINX IPOOEH.

HuTerpupoBaHue paliioHaIbHBIX Ipo0eii.

WHTerpupoBaHie TPUTOHOMETPUUECKUX (PYHKITHIA.

HuTerpupoBanue anredOpanyeckux UpparoHaIbHOCTEH.

[TonsiTHE ONpEAEIEHHOTO HHTETpalIa, ET0 CBOMCTBA.

Bbruncnenne miuom@aau  KpUBOJIMHEWHOW Tpameuud ¥ JUIMHBL JYTM € IIOMOIIBIO
OIPEAEIEHHOTO UHTETpaa.

Brruncnenne obbemMa M IUIONIAIM TOBEPXHOCTH BPALICHHUS C MOMOIIBIO ONPENEIEHHOTO
UHTETpaa.

HecoOcTBeHHbIE HHTETrpasbl, TEOPEMBI CPAaBHEHUS.

[Ipenen u HENPEPHIBHOCTH (PYHKIUH JBYX MEPEMEHHBIX.

[Tonuelii quddepennnan GyHKIUA MHOTUX TEPEMEHHBIX.

[TpubnmxeHHbIE BBIYUCICHHUS C TOMOILBIO OJTHOTO JuddepeHnmaa.

YacTHble MPOU3BOAHBIE BHICIIUX MOPSIKOB.

KacarenpHas II0CKOCTh M HOpMaJjb K IOBEPXHOCTU

JuddepenurpoBanue CI0KHBIX U HEIBHBIX (DYHKIIMI MHOTHX MEPEMEHHBIX.

DKCTpEeMyM B TOYKE U B 00J1aCTH.

Onpenenenre IBOMHOTO UHTErpaia, €ro CBOMCTBA U METO/Ibl BHIYUCIICHHUS.

Omnpenenenne TpPOMHOIO NHTETPaa, €0 CBOMCTBA U METO/IbI BHIYMCIIEHUS.

JIBoifHOI MHTETrpall B MOJISPHON cucTeMe KoopauHar. Slkoduan nmpeodpazoBaHusl.
[unuaapuyueckue U cepudeckrue KoopaAuHaThl. TpoiHOM MHTErpal B LHWIMHAPUYECKUX U
c(hepryeckux KoopAHATAX.

ITpunokeHust KpaTHBIX UHTETPAJIOB.

OnpeneneHre KpUBOJUHEHMHOTO MHTErpana l-ro poga. CBOWCTBA MU METONBI BBIYMCICHUS
KpPUBOJIMHEIHOTO UHTErpaa 1-ro poxa.

OrnpeeneHrne KpUBOJIMHEHHOTO HHTETpaia 2-ro poaa. CBOMCTBA M METOBI BHIYUCIICHHS.
[TpunokeHus: KPUBOJIMHEWHBIX HHTETPAJIOB.

®opmyna Octporpaackoro-I'puna. He3aBucuMoCTs KpUBOJIMHEHHOTO MHTErpajga 2-ro ponaa
OT IIyTH UHTETPUPOBAHUSI.

Omnpenenenre NOBEPXHOCTHBIX HHTETPAJIOB 1-ro posia, CBOMCTBA M METO/IbI BHIYMCIICHUSI.
Omnpenenenre NOBEPXHOCTHBIX UHTETPAJIOB 2-T0O POJIa, CBOMCTBA U METO/IbI BHIYMCIICHUS.
Teopema Octporpajckoro - ['aycca.

Teopema Crokca.

IIpumep 3K3aMeHANMOHHOIO 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

A

CkanspHoe nosnie. [loBepXHOCTH ¥ TUHUM YPOBHSL.

[TponsBoaHas MO HampaBleHUIO. [pajWeHT CKaJsIpHOro moysd, ero cpoicTBa. CBs3b
IIPOU3BOIHOM IO HANPABIECHUIO U IPAJUEHTA.

[TonsiTHe BeKTOpHOTO MOJIsl. BekTOpHbIE TMHUY.

ITotok mons. JluBeprenuus, ee CBOMCTBA.

®opmyna Octporpackoro-I'aycca B BekTropHOU opme.

Potop BexTopHoro nosst. [{upkynsinus, ee cBoiictBa. @opmyna CTokca B BEKTOpHOU (popme.



*

10.
. Teomerpuueckuii  cMpicn = nuddepeHIUaNbHOIO  ypaBHEHHS  MEPBOrO  IMOPSJIKA.

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

Oneparop I"'ammiibToHa. BexropHele onepanuu 1 u 2 nopsiaka.

OCHOBHBIE KJIacChl BEKTOPHBIX MOJIEH: COICHOUAAIBHOE, TIOTEHINAIBHOE, TAPMOHUYECKOE.
[Tonstne auddepeHunaTbHOTO ypaBHEHUs IepBoro mnopsaka. OOmiee  perieHue
nuddepeHIMaTbHOTO YpaBHEHUS [IEPBOr0O MOPSIKA.

3anaya Komu 1t muddepeHmanbHoro ypaBHeHHs IEPBOro MopsiaKa

Juddepennnanbabie ypaBHEHHS IEPBOTO MOPSIKA C PAa3AISIOUMMUCS TIEPEMEHHBIMU.
Opnnopoanblie nuddepeHanbHbIe ypaBHEHHsI IEPBOTO MOPSIKA.

Jluneitnble nuddepeHuanbHble ypaBHEHUs IEpBOTro Nopsiika, popmyra bepHymm.
VYpaBHeHne bepHyiu u ero penieHue.

Juddepennnanbabie ypaBHEHHs 2-T0 TOPSIIKA, TOMyCKarOIUe MOHKEHHE OPSIIKa.
Jluneitnbie nuddepeHIanbable ypaBHEHUS BbICIINX MOpsAakoB. O0mue NMoHATHA. 3ajaya
Komm.

Jluneitnbie ogHOpOoAHbIE MU depeHIaIbHbIe YPAaBHEHHS U CBOMCTBA UX PEIICHUH.
Jluneiinass He3aBucuMOCTh (yHKkuuMi. Ompenenurtens Bponckoro. YcnoBue MHEHHON
HE3aBHCUMOCTH PEUICHUH JTMHEHHOro OAHOPOAHOTO M hepeHIINaIbHOTO YPABHEHHUS.
Teopema 0 CTpyKType OOLIEro peuieHus JIMHEHHOTO OJHOPOIHOTrO U (EepeHIINaTEHOIO
YpaBHEHUS.

Jluneitnple  opHOpoAHbIE  IuddepeHIanbHble  YpaBHEHHUS  C  IMOCTOSIHHBIMHU
ko3 punrentamu. XapakTepuCTUUECKOE YpaBHEHHUE.

Onpenenenue (QyHIaMEHTATbHON CHUCTEMBbl pEIIEHHH B 3aBUCHMOCTH OT THIA KOpHEH
XapaKTEPUCTHYECKOTO YPABHEHUSI.

Mertoz Bapuanuu (Jlarpanxa) IpoU3BOIBHBIX TOCTOSHHBIX.

Jluneiinple  HeopHOpOAHbIE  Aup@epeHIuanbHbBIE  YpaBHEHUS C  MOCTOSIHHBIMHU
K03 UIIEHTaMH CO CIIEIHATBbHON MPaBON YacThI0, METO/ M0J00pa YaCTHOTO PEILICHHS.
Cucrembl TUHEHHBIX TU(pdepeHINaTIbHBIX YPaBHEHUH C MOCTOSHHBIMU KO3 (UIIMEeHTaMHU,
METO/IbI UX PELICHUM.

Onpenenenne 4ucioBOro psana. OnpeneneHne YaCTHYHON CyMMBI psia.

Omnpenenenne cxonsuierocs ynuciosoro psaa. Kpurepuii Komm.

HeoOxonumblii mpU3HaK CXOAUMOCTH psijia. 'apMOHHYECKH, TeOMETpUYECKUN P,
[Tpusnak cpaBHenus. [IpenensHas Gpopma npu3zHaKa CpaBHEHHUSI.

[Tpusnak Jlanam6epa. Panukaneueiii mpusHak Komu. MaTerpanphbiii npusHak Komu.
IToHsTHE 3HAKOIIEPEMEHHBIX U 3HAKOYEPELYOLIUXCS PALOB.

Teopema JleiiOHuma. AGCONIOTHAS U YCIOBHASI CXOMMOCTh 3HAKOUEPEAYIOUIUXCS PSJIOB.
@yHKIMOHANBHBIN psii. PaBHOMepHas cxoqumocts. Kpurtepuii Beitepmrpacca. Iloctpoenue
Ma>KOPHPYIOLLETO psja.

Crenennoii psg. Teopema Abens. OOmacTh CXOAMMOCTH cTeneHHOro psna. IlpaBuio
HaXOXJICHHs pauyca CXOAUMOCTH.

Psin Teitnopa, Makiopena. Pa3nosxeHrss OCHOBHBIX JIeMEHTAapHBIX (PyHKIMHA.

[IpuMeHeHrEe CTENeHHBIX pPIIOB K pemieHuio auddepeHIHanbHbIX YpaBHEHHUH, K
BBIYMCIICHUIO UHTETPAJIOB.

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

. Teopema {upuxiie.

[Ipumep 3K3aMeHAIMOHHOTO OHUJIeTa

1. late onpeneneHue MOTOKa BEKTOPHOTO TMOJIsA, TOSCHUTH €T0 (PU3NUeCKUil CMBICIL.
2. JIluneninas HezaBucumocTh pemenuid JJOY, onpenenurens BpoHckoro.

3. HeoOXoaumplii MpU3HAK CXOAMMOCTH YHCIOBBIX PSIOB.

3 cemecTp

1.

CDYHKI_[I/IOHaJIBHBIe psAABI



SARNANF

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.

21
22

Teopembl 0 mpeAensHOM Mepexofe (HEMPEPHIBHOCTH), MOWICHHOM HWHTETPHUPOBAHUH H
nuddepennmpoBanny GyHKIIMOHATIBHBIX PSIIOB

CrerneHHbIe PSIbI

Pamnyc cxonumoctu

®opmyna Komm - Anamapa

PaBHOMEpHasi CXOOUMOCTh U HENPEPHIBHOCTb CYMMBbI CTENEHHOIO psijia, MOWIEHHOE
UHTETpUpoBaHue U MU PepeHIpOBaHNE

JlocrarouHoe ycioBHE Pa3lIOoXKHUMOCTA (PYHKIUN B CTEICHHBIC PSJIbI, PA3IIOKCHHE B PSJI
Teitopa snemeHTapHbIX GYHKINNA, 00J1aCTh CXOUMOCTH

Paznoxenue gpyHkuuit B TpuronomMerpudeckuii pag Oypoe
KommuiexkcHast hopma psima @ypbe, HaxokaeHnEe KOAPPHUIUEHTOB psaa
IIpenensHbiit nepexon ot psaaa Gypse k unTerpainy Oypee
[TpeoOpaszoBanue Pypbe i1 IPOU3BOIHOMN

Teopemsl ['aycca u Crokca B BEKTOpHOH (opme.

['eomerpruecknue M MEXaHMYECKUE MPHJIOKEHUS KPUBOJIMHEMHBIX M IOBEPXHOCTHBIX
UHTETPaJIOB.

Ckanspusle oist (mpeoOpa3oBaHKe, HHIyIIUPOBAHHOE HHBAPHAHTHOCTHIO)
BekropHsble mosns (3akoH npeoOpa3oBaHus)

I'pagueHT - BEKTOPHOE 10JIE, IUBEPTEHIUSA - CKAJIIPHOE 110JIE | €OMETpUYECKUI CMBICI
Potop, npuMeps! BIUUCIEHUS

KprBonuHenHble U MOBEpXHOCTHBIE HHTErpaIbl 1I-ro poxa

DU3NYECKUN CMBICIT JUBEPTEHLIMU

PU3NYECKUN CMBICI POTOpA

. TpI/I YCJI0BUS TOTCHIUAJIIBHOCTH ITOJIA

. OpTOFOHaJII)HBIe KpHBOJ’IHHCﬁHBIC CHUCTEMBI KOOpAUHAT
23.

BeIpaxxeHus i1 rpaiueHTa, TMBEPreHIIMH U JIAIJIaCUaHa B KPUBOJIMHEHHON OPTOTOHAJIBHON
CHUCTEME KOOpAUHAT

IIpuMepsl 3aJaHUH K 9K3aMeHy 3a III cemecTp

3amaun u3 cOopuuka Jemumosuu B.II. COopHuk 3agad M yHOpakHEHUH 11O
maremarnyeckoMy aHanusy / B.II. JlemugoBuu. — 14-e uzg.ucnop. - M. : U3a-Bo MI'Y,
1998. - 624 c

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, 277310, 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 CHOPMUPOCAHHOCHU KOMNEMeHYUll, YKA3AHHbIX
éviuie 6 n.3:

1. VKasaTh 3HaueHue CMelllaHHON YaCTHOU IIPOU3BOJHOM BTOPOTO IIOPAAKA
QYHKIUH z=sine" )’

0’z

[ J
0x0y

=2y-cose’



0’z

=—cose e 2y

[ ]

0xoy
3 0’z =2y-cose e’
0x0y
. 0’z =2y—cose e
0x0y

2. YKa3aTh 3HaUeHHe MPOU3BOHON GYHKIIUH y=x"-In x
oy'=2x-Inx+x

e y'=2x-Inx+x’

oy =2x+x-Inx

 2lnx
oy = +Xx
X
3. YKasaTh 3HayeHUe HeollpejeJIeHHOTO UHTerpasia f sin (3 x—5|dx
e cos[3x—5)+C
e —cos[3x—5/+C
e —3cos3x—5]+C

. _Tlcos(3x—5i+C

4. YKasaTbh 3HaUYeHUue OIIpeeJIEHHOI'O HHTeTrpajia
2

dx
0 4+x°
o arctg?
o 1nl4
o /8
o 1/8
N\
Pa3paboTynKm: 5//”/ 5/ } / . /;r/ JoteHT kadenapsl Teopernyeckoit pusnkn Cunwnikas A.B.
Ve

[Iporpamma cocrtaBieHa B cooTBeTcTBHMM ¢ TpeboBanmsiMu PI'OC BO mno HampaBieHHIO
noarotoBku 09.03.02 MudpopmamoHHbIe CUCTEMBI U TEXHOJIOTHH.
[Tporpamma paccMoTpeHa Ha 3aceanuu kadenpsl Teoperndeckoit uszukn «24» mapra 2025 1.

ITpoTokon Ne6

3aB. xkadeapoit ’ ‘} —C.B. JIoB1oB

Hacmoswas npoepamma, He Mmodxxcem Ovlmb 60Cnpou3gedeHa HU 6 Kakou ¢opue 0e3
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvl-pazpabomuura npocpammul.



