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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[CJIGI71 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 OINOII aucuumuinHa BXOTUT B 0053aTENIbHYIO YaCTh MIPOTPaAMMBI U SBIISIETCS TIEPBBIM
U OCHOBHBIM MaTeMaTHYECKUM KypcoM Hapsay ¢ JUCHMIUDIMHOM «JluHeliHas anreOpa wu
aHaNIUTHYeCKas TeoMmeTpusi». M3ydeHue Kypca NpearnosnaraeT HajJu4Me€ OCHOBHBIX 3HAHUW U
YBEPEHHBIX HAaBBIKOB PEILIEHU 3a/1a4 B PaMKax LIKOJIBHOM IIPpOrpamMMbl ajareOpsl ¥ Hadall aHalu3a, a
TaK)Xe T€OMETPUH.

3HaHUS 1O MareMaTU4ecKOMYy aHajau3y OyayT MCIIOJIb30BaHbl MPAKTUYECKHM BO BCEX Kypcax H
JTUCHUIUIMHAX, U3y4aeMbIX B paMkax yueOHoro rurana HampasieHus 09.03.02 «MuadopmanoHabie
CHUCTEMBl M TexHouorum»: Mmonynu «Maremarukay, «®dusuka», «VHbopmaThKa»; TUCHUILIMHEI
«Teopus BEpOATHOCTH U MareMaTHUECKasi CTAaTUCTUKAY.

olll. TpeGoBanus K pe3yibTaTaM 0CBOCHUS AMCUMILIMHBI (MOXYJIA)

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

Komnierenus OIIK-1: CriocoOeH MpUMEHSITh €CTECTBEHHOHAY4YHBbIE W OOIICHH)KEHEPHBIE
3HaHUSA, METOJAbl  MaTEeMaTHYeCKOro  aHajliM3a U MOJEIHpPOBaHUS,
TEOPETUYECKOI O u 9KCIIEPUMEHTAILHOTO UCCIIEIOBAHMSI B
poheccuoHaNbHOM NesTEIbHOCTH

WNuaukaropbl OIIK 1.1 [Ipumenser  Ga3oBble  3HaHMA B  oOjacth  (pusHKH,

KOMITETEHITHH MaTeMaTH4eCKOro aHaym3a TUTSE pelieHus 3aaq

TCOPCTUUCCKOTO U SKCICPUMCHTAJIBHOI'O HCCIICAOBAaHUM B
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH

PC3YJIBTaTBI 3HaTh: AJITOPUTMBI pPCHICHUA THUIIOBBIX 3a1a4, obactTu u
O6y‘leHI/I$I CIIOCOOBI UX MMPUMCHCHH.

YMmeTs: NPUMCHATL aJITOPUTMbI PCUHICHUA THUIIOBBIX 3a1a4 B
COOTBCTCTBYIOIIIUX obnacTsax.

BJIaI[CTBZ 0a30BBIMH METOJaMH PCIICHUA TUIIOBBIX 3aaY.

OIIK 1.2 [Ipumenser  Ga3oBble 3HAaHMS B  0O0JIACTH  METOOB
MaTeMaTHUYECKOT0 aHaliM3a W MOJCIMPOBAHUS I PEIICHUS




MPUKIIAIHBIX 33714 TPO(HeCcCHOHATLHOM NeSTeIbHOCTH

Pesynbrarel |3HaTh: OCHOBHBIC IOHSITHS, (DOPMYJIBI, TEOPEMBI.

oOydeHusi | YMETh: UCIOJIB30BATh aJCKBATHBIA MaTEeMAaTHUECKHI ammapar.
Brnagets: 6a30BBIMH METO/IaMU PEIICHUS THITOBBIX 33]1a4.

OIIK 1.3 [IpoBonut TEOPETUYECKHUE u AKCIEPUMEHTAIbHBIE
HCCIIeIOBaHUS B MPOPECCHOHANBHON AESITETbHOCTH

Pesynbrarel |3HaTh: (u3NYECKUE 3aKOHBI, JIEKAIIHE B OCHOBE COBPEMEHHBIX

0o0yueHUsI | METOJOB UCCIICIOBAHHIA.

YMmers: I10JIb30BaThCS 3HAaHUSAMHU bu3nyeckux
3aKOHOMEPHOCTEH /17151 00BSCHEHHS MTOJTYYCHHBIX Pe3yJIbTaTOB.
Bnagers: pa3nM4HBIME METOJAMU MCCIIENOBAaHUS.

olV. Conep:kaHue U CTPYKTYpa AMCUUIIMHBI

eO0BEM IHCIUILUIMHEL COCTaBisgeT 18 3adeTHBIX enwHuUI, 648 dJacoB, B TOM umcie 348 dacoB
KOHTaKTHOH paboThI.
®3aHATHS MPOBOIATCS B OUHOW (hopme OOydeHHs C NMPUMEHEHHEM JAUCTAHIIMOHHOTO KOHTPOJIS
CaMOCTOSTENbHOM paboThl cTyaeHToB yepe3 DUOC dakynbreTa. DNEKTPOHHON U TUCTAHIIMOHHOM
(dopM 00ydeHUsI HE TPEyCMaTPUBAETCS.

eHa npaktuyeckyro NoAroToBKy orBoautcs 162 yaca.

edDopma MPOMEKYTOUHOM aTTECTALMU: IK3aMEH.

4.1. Conep:kanue QUMCHUILIMHBI, CTPYKTYPHPOBAHHOE 10 TEMaM, ¢ YKa3aHUEM BHI0B Y4eOHbIX
3aHATUI U OTBEACHHOI'0 HA HUX KOJMYECTBA aKaJleMUYeCKUX YacoB

Ne |Pasn| C Be 4] Bunbt yueGHOI paboThI, DopMbl
n/m | en e er | HHUX BKJIFOYasi CAMOCTOSITENIbHYIO paboTy 00yyarommxcs , TEKYIIEro
e | M 0 | mpakr MPaKTHYECKYIO MMOATOTOBKY H TPYIOEMKOCTb KOHTPOJIS
oum | e 4a | M9EeCK (B "acax) YCIIEBAaEMOCTH;
JUH | C co ast ®opma
e | 1 s | nomro KonTakTHasg paboTa npemogaBaresns ¢ Camocrosren HPOMEKYTOUHO
MBI | P TOBKa obyuaiommHCA brai i aTTecTauuu
pabora
obyua | Jlexoun CeMuHapckue Koncynprauun (no
FOLIIUX /TIpaKkTHYeCcKHe cemecmpam)
cs /mabopatopHbie
3aHATHS
1 1-6 252 |68 |50 68 2 97 [pakrnyeckoe
3aJjaHue,
OIIpoc;
9K3aMEHAIIMOH
HBIC OMJICTHI
2 1-3 252 |60 |40 60 1 116 Hpakruueckoe
3ajaHue,
OIIpoc;
9K3aMEHalMOH
HBIC OUJICTHI
3 1-3 144 (32 34 34 1 31 IIpakTuueckoe
3amaHue,
oIpoc;
9K3aMEHAIMOH
HBIC OMJICTHI




4.2 Il;1aH BHeayIUTOPHOI CaMOCTOATEJIbLHOH Pad0ThI 00YYAIOIINXCS 110 JUCHUIIIHHE

Cemectp HazBanne CamocrosrenbHas pabota obyyaromuxcs | OneHoyHoe | YueOHo-
azzaena CPEICTBO METOANYECK
pasicia, Bun Cpoku TpynoemkcT pel e
TEMBI
© CaMOCTOSITEI | BBITIOJIHEHUS | b (Yac.) ¢
“ oOecrieueHue
bHOM
aMOCTOSITeN
paboThI caMocToATe
BbHOU paboThI
1 Tema 1-6 Pemenne ITocne 97 JemoHcTparl | UICTOYHUKH
3aya4 IPONCHHBI sl TOTOBBIX | ya 0CHOBHOM
. | XTem perieHui
JIOMalTHeH U
paboThl JOIIOJTHUTEII
bHOH
2 1-3 Pemenue [Tocne 116 JemMoncTpait
i JIUTEPaTYPBI
3anay PO ICHHBI us FOTOBVBIX paryp
. |XTem pelieHni 10 TeMe
JIOMalIHeH
MPaKTHYECK
paboThI
HUX 3aHSTHH;
3 1-3 Pemienune Hocim 31 HemoHcTparg O6pasosaTen
3a71a9 IIPOMICHHBI HATOTOBBIX |
. |XTem pelieHui
JIOMalIHeu pecypeL, 10-
padoTsI CTYIIHBIE T10
JIOTUHY U
I1apoIIo,
IIPEOCTaBIIS
€MBIM
HayuHoi
6H6IMOTEKO
U urv.
4.3. Conep:xkanue yueOHOro MaTepuaJia
Ne Tema Kparkoe conep:kanue
1 cemecTp
MhnuoxecTtBa. OtoOpakeHuss MHOXecTB. DyHKIMU. OCHOBHbBIE
Beenenue JlieMeHTapHble  (QYHKIHMHM, WX CBOWCTBA U  TrpaduKu.
1 | maremaTnueckuit [TocnenoBarenpbHOCTH U npenensl. HenmpeppIBHOCTh U pa3pbIBbI
aHaJIn3 ¢byukuuu. beckoHeuHo Manble, OeckOHEUHO OoJblIMEe H
HKBUBAJICHTHBIE (DYyHKIIHH.
[IpousBonHas, €€ reoMeTpuuecKuii MU (HU3UYECKUA CMBICIL.
Huddepennnan ¢pynkiun. [IpaBuia HaxoxIeHUS TPOU3BOAHOM
u muddepennmana. Tabmuma MIPOM3BOIHBIX u
) Huddepenunansuoe | nudpdepennuanos. [IpousBoausie n auddepeHuansl BEICIINX
HCYUCIICHUE nopsakoB. Teopema o cpennem. [IpaBumno Jlonuransa. VYciaoBus
MOHOTOHHOCTH (yHKuMU. HeoOXoauMble W J1OCTaTOYHBIC
ycioBusi skcTpemyMa (yHkuuu. Hambosbiiee u HanMmeHbliee
3HaueHUs (YHKIMKM Ha 3aJaHHOM oOTpe3ke. MccienoBanue




BBIMYKJIOCTH  QyHKIMH. Toukm meperuba.  ACHMIITOTEHI.
[Hoctpoenue rpaduka pynkuuu. @opmyna Teitnopa.

Huddepennmanbroe | YacTHbIE TPOU3BOMIHBIE, YPABHEHHS KacaTelIbHON IMJIOCKOCTH U
UCUHCIIEHUE HopMmanu. Juddepennman, ero CBI3b € YAaCTHBIMH
(YHKIIMNA HECKOIBKUX | MPOW3BOAHBIMU. [Ipow3BomHass 1o HampabieHuro. [paaueHT.
IIEPEMEHHBIX OKcTpeMyM (YHKIIMU HECKOJIBKUX MEPEMEHHBIX.

CgoiicTBa mepBooOpa3HbIX M Tabnuia uHTErpasoB. OCHOBHbBIC

[IPUEMBI UHTETPUPOBAHHUSL. Merton HEOIPEIEIEHHBIX

KOO(QGUIIMEHTOB,  WHTETPUPOBAHHME  HWPPANMOHAIBHBIX U
WNHurerpansHoe TPUTOHOMETPUUYECKUX BBIpaKeHUU. [loHATHE OIpeneseHHoro
HCUYUCIICHUE MHTErpana. ®dopmyna Hrrotona-JleiOuuia. 3ameHa

IIEPEMEHHON M HMHTErpPUPOBAaHUE IO YacTAM B OIPEIECICHHOM
uHTerpaine. leoMeTpudyeckue MPUIOKEHUS ONPEACICHHBIX
uHTerpanoB. HecoOcTBEeHHBIE HHTETPATIBL.

Kparneie naTErpast

[TondaTtue o KkparHbIX WUHTErpanax. J[BoilHbIE MHTETpajibl U MX
BBIYHCIICHHE. 3aMEHa MEPEMEHHBIX B JIBOWHOM HWHTErpale.
JIBoliHbIE MHTErpabl B MOJAPHBIX KoopauHarax. [Ipunoskenus
JIBOMHBIX UHTErpaJIoB. TPOMHONM HHTErpal U €r0 BEIYUCIICHHUE.
[IpunokeHust TPOMHBIX UHTETPAJIOB.

KpuBonunenineie u

KpuBonunennbiii uaterpai [ poaa v ero BeIYUCIEHHUE.
KpuBonunueiinelii unterpan II poma M ero BbIUMCIIEHHE.

HOBEPXHOCTHBIC [IpunoxkeHus: KPUBOJIMHEWHBIX HHTETPAJIOB. HOBC}ZXHOCTHHﬁ
— uHTerpai I poga u ero Berurciaenue. IIoBepXHOCTHBIN HHTETpal

Il pona u ero BeumcieHue. IIpunokeHHsT MOBEPXHOCTHBIX

UHTETPAJIOB.

2 cemecTp

CkansipHble U BEKTOpHBIE N0J1s. [IoBEpXHOCTH M JTMHUM YPOBHS

CKAJSIPHOTO IOJIA. BeKTOpHBIE JIMHMM BEKTOPHOIO IOJIS.
Onementsl  Teopud | JuddepeHnmanbapie onepanuy Haja MOJISMU: MPOU3BOIHAS 110
0JIse HaIPaBJICHUIO U TPAJMEHT CKaJsApHOro nois; {uBepreHuus u

porop BekropHoro noss. [lorox nmons. Hupkynauusa. Oneparop

['amunibTOHa. OCHOBHBIE KJIACCHI MTOJIEHN

Huddepenunanbupie ypaBHeHuss 1-ro mopsaka. JluneiHble

mudepeHnanbHble YpaBHEHUS BBICIIMX MOPSAIKOB. JInHeHbIe
OBBIKHOBCHHDLE ofHOponHbIe AuddepeHnnanbHbIe YPaBHEHUA N-TO NOPsjIKa C

MNOCTOSHHBIMU KO3 duruenTamu. JIuHelHble HEOIHOPONHBIE
muddepeHnraIbHbIe

muddepeHnraIbHble ypaBHEHUS N-TO MOPSAJKa C TMOCTOSHHBIMHU
ypaBHEHUs

K03 UITHUCHTAMH. Cuctema  JUHEWHBIX  OJHOPOIHBIX
muddepeHnnanbHbIX YpaBHEHUH 1-r0 OpsiiKa ¢ MOCTOSHHBIMU
K023 duUIMeHTaMu

Teopus psiaoB

UYucnoBele psaasl. HeoOxomumoe  ycloBHE — CXOAMMOCTH.
Kputepuit  Komm. JlocTatouHble NOpU3HAKH CXOJUMOCTH
3HAKOMOCTOSIHHBIX psioB. [IpusHak JleiiOnuna. CreneHHble
panbl. Pamunyc cxomumoctu. Psaner Teisiopa m Makiiopena.
[TpubnuxeHHble BBIYMCICHUS C TOMOLIbIO pAnoB. Pemenue
mudepeHInaNIbHBIX  YPAaBHEHHM C  TOMOINBIO  PSIOB.
Tpuronomerpuueckuii psg @ypwe. Teopema Jupuxie.




3 cemecTp

Teopus psiaoB

DYHKUMOHAJIbHBIE psaabl: TeopeMbl 0O HENPEPHIBHOCTH,
MOYWICHHOM  HWHTErpupoBaHuuM W auddepeHnupoBaHUU
(YHKIIMOHAIBHBIX PSAIOB.

CreneHHble paabl: Panuyc cxopmumoctu. dopmyia
Komn - Apmamapa. PasnokeHue B psap Teisopa
JJleMeHTapHbIX (QYHKIUN, 00J1aCThb CXOJAUMOCTH.

[Ipuno>xeHus psagoB.
Pan  u_ uHTerpas _ dypbe: Paznoxenue ¢yHKOmii B
TpuroHometpuueckuii psag dypne. Komriekcnas dopma psiga
@ypbe, HaxoxzeHue kodpduuuentoB psaga. IlpenenbHblii
nepexof oT psna Pypee k unrerpary Oypwe. [IpeodpazoBanue
Dypbe U1 IPOU3BOIHOM.

JuddepenunpoBanu

€  CKaJIPHBIX
BEKTOPHBIX I10JIEH

u

Ckamspaple  monis  (mpeoOpa3oBaHue,  WHIYIHMPOBAHHOE
WHBAPUAHTHOCTHIO). BeKTOpHBIE MO (3aKOH MPeoOpa3oBaHusi).
Omneparop Habna. ['paarieHT — BEKTOPHOE T0JIE, TUBEPTCHIIMS —
ckaisipHoe nose. I'eomerpuueckuit cmeici. Portop. IIpumepst
BBIUMCIICHHUS.

WNHuTerpuposanue
CKaJISIPHBIX
BEKTOPHBIX ITOJIEH

Teopemsbl ['aycca u Crokca B BeKTOpHOU 3anucu. Ouznueckuit
CMbICTT JuBEpreHuru. POu3nM4eckud CcMmbIca poTopa. Tpu

yCJIOBUMA INOTCHIMAJIBbHOCTH

I10JI4.

KPUBOJIMHEMHBIE CHCTEMBI  KOOPJIMHAT.
rpaueHTa, IMBEPIreHIMM W JaljlaCuaHa B KPUBOJWHEUHOMN
OPTOrOHAJIBHOM CUCTEME KOOPANHAT.

OpToroHanbHbie
Bripaxxenus

TSt

4.3.1. IlepevyeHb CeMHHAPCKUX, IPAKTHYECKHUX 3aHATUHI U J1a00paTOPHBIX padoT

Ouenou | ®opmu
Ne paspena u HauMeHOBaHHE CEMHHAaPOB, Tpynoe HBIE OMEBIE
Ne TeMBI IIPaKTUYEeCKUX U JIaG0OPaTOPHBIX | MKOCTb Py
CPEeJiCTB | KOMIIET
U CITUILIMHBI paboTt (gaceI)
a eHIIUHU
1 cemecTp
MHoxecTBa. OTtob6pakeHust 10 Kontpon | OIIK-1
MHO)kecTB. Dynknun.  OCHOBHBIE bHas
sNIeMEeHTapHble (PyHKIMH, UX CBOMCTBA pabota
BBenenue B
u rpaduku. I[locrnemoBarenbHOCTH U
1 | maremaTuyecku
. npezaensl. HempepbIBHOCT U pa3phIBbI
1 aHanu3
byHKIUH. beckoneuHo MaJble,
0eCKOHEUHO OonbInue u
HKBUBAJICHTHBIE (PYHKIIHH.
[IpousBonHas, €€ reoMeTpUYECKUil U 10 Kontpon | OIIK-1
¢busnuecknii cMbici. uddepenmnnan bHas
HKkuuy.  [IpaBunma  HaxoXaeHUs abota
Huddepennman (ymxn P A p
5> | vioe nmpou3BOAHOM W nuddepenimana.
Tabnuna HPOU3BOIHBIX u
HCUHUCIIEHUE
muddepennmanos. IlpowsBognbie wu
JuddepeHranbl BEICIIMX HOPSIIKOB.
Teopema o cpennem. IlpaBuino




Jlonmuransa. YciaoBUS MOHOTOHHOCTH

byHKIUH. Heo0xonumeie u
JIOCTaTOYHBIE YCJIOBHUS OSKCTpEMyMa
byHKIUH. Haubonbiee u

HauMeHbIllee 3HaueHus (QYHKIMM Ha
3aJaHHOM OTpe3ke. MccienoBanue
BBIITYKJIOCTH GYHKIHH. Touku
neperu6a. Acumnrotsl. [locTpoenue
rpaduka GyHKITUN. ®dopmyna
Teunopa.

Huddepenmnman
bHOC
WCYHCIICHUE
byHKIHIA
HECKOJIbKHAX
MIEPEMEHHBIX

YacTHble MPOU3BOAHBIC, YpPaBHEHUSA
KacaTelIbHOM IUIOCKOCTH W HOPMAIH.
Huddepennman, ero  cBI3b ¢
HJaCTHBIMU IIPOU3BOAHBIMU.
[IpousBonHass 1O  HaNpaBJICHUIO.
I'paguent.  DkcrpemyMm  (YHKUIUHU
HECKOJIbKHUX MePEMEHHBIX.

14

KonTpon
bHaA
pabora

OIIK-1

NHurerpanbHoe
UCYHCIICHUE

CpoiicTBa mepBooOpa3HbIX U TabIuIa
uHTerpanoB.  OCHOBHbIE  NPUEMBI
MHTETPUPOBAHHUS. Merton
HeompenenEHHbIX  KOd(PHUIIMEHTOB,
MHTETPUPOBAHUE HUPPALMOHAIBHBIX U
TPUTOHOMETPUYECKUX  BBIPAKEHHIA.
[ToHsiTHE OIpEneNeHHOro HMHTErpaa.
dopmyna Hrrotona-Jleiibuuia.
3ameHa IIEPEMEHHON u
UHTETPUPOBAHUE IO  YacTsIM B
OIpeIeIEHHOM UHTErpase.
I'eomeTpuueckue MIPUIIOKEHUS
OIpeIeNICHHBIX MHTETPaJIoB.
HecoOcTBeHHbBIE HHTETPATIBI.

14

Kontpon
bHasI
pabora

OIIK-1

Kparnsie
UHTETpaJIbl

[lonsiTue O KpaTHBIX MHTErpajax.
JIBoiiHbIE MHTETpajibl u ux
BBIUHCJICHHE. 3aMEHAa INEPEMEHHBIX B
IBOMHOM HUHTETpalie. JBoitHbIe
MHTETrpaJibl B MOJISPHBIX KOOpJUHATAX.
[IpunoxkeHus: BOMHBIX HWHTErPasOB.
Tponnoit HUHTETpall 5 ero
BBIYHCIICHHE.

IIpunoxeHuss TPOUHBIX UHTETPAJIOB.

12

Kontpon
bHasI
pabora

OIIK-1

KpuBonuHeinsl

e u
IIOBEPXHOCTHBIE
UHTETrpabl

KpuBonunennpiii unrerpan [ poga u
€r0 BBIYHCIICHUE.

KpuBonunennsiii uarerpan Il poga u
€ro BBIUHCIICHHE. [Ipunoxxenus
KPUBOJIMHENHBIX HMHTErPAJIOB.
IToBepxHOoCTHBI HMHTErpan I poma u
ero BbluHclIeHUE. [lOBEpXHOCTHBIN
unrerpai Il pona u ero BbIYKCIICHHE.
[Tpunoxenus IIOBEPXHOCTHBIX
HHTETPaJIOB.

KonTpon
bHaA
pabora

OIIK-1




2 cemecTp

DJIeMEHTBI
TEOPHUH TOJIS

CkanspHble UM BEKTOPHBIE  IOJIS.
[loBepxHOCTM W  JIMHUH  YpPOBHA
CKaJISIpHOTO Mouid. BekropHble JuHUN
BEKTOPHOTO TOJIAL.
Juddepenunanbapie  onepauuyd  Haj
MOJISIMM: IIPOU3BO/IHAS o
HaIpPaBJIEHUIO U I'PAJUEHT CKAJIIPHOTO
nonsi;  JluBepreHuuss U POTOP
BeKTOpHOro moiusd. Ilotok  mous.
Hupkynsuus. Oneparop ['amunbToHA.
OcCHOBHBIE KJIacChl MOJIEH

12

Kontpon
bHasI
pabora

OIIK-1

OOBIKHOBEHHBIE
nuddepeHuan
bHBIE
YpaBHCHHS

Huddepennmanbupie ypaBHeHUs1 1-ro
MOPAAKA. JIuneiinpie
nuddepeHnranbHbIe ypaBHEHUS
BBICIIIAX MOPSAKOB. JInneiinsie
OJTHOPOIHBIC nuddepeHnranbHbIe
YpaBHEHHUS n-ro MopsIKa c
MTOCTOSTHHBIMH ko3 UIMeHTaMHU.
JIuneinbie HEOTHOPOIHBIE
nuddepeHnraibHbple ypaBHEHUSI N-TO
MopsiIKa c MOCTOSIHHBIMH
K03 HUIIMEHTaAMHU. Cucrema
TUHEHHBIX OJTHOPOJTHBIX
nuddepeHIraIbHBIX ypaBHEHUH 1-10
MOpsiIKa c MTOCTOSIHHBIMH
k03 UIIUeHTaMHI

24

KonTpon
bHaA
pabora

OIIK-1

Teopus psnos

YucnoBele  psnel.  Heobxomumoe
ycinoBue  cxomumocTtu.  Kpurepwuit
Komm.  Jloctarounele  IpuU3HAKU
CXOAUMOCTHU 3HAKOMOCTOSIHHBIX
PAIOB. ITpu3zHak JleiiOHuma.
CreneHHBIE PAIBL. Pagnyc
cxomuMoctd.  Paner  Teisopa wu
Makiiopena. [TpubnmxeHHbIE
BBIUUCIEHUSI C TIOMOLIBIO  DSIIOB.
Pemenue muddepeHIanIbHBIX
YpPaBHEHUH C IOMOIIBIO  PSIOB.
Tpuronomerpuueckui  psag  Dypbe.
Teopema Jlupuxie.

24

Kontpon
bHasI
pabora

OIIK-1

3 cemecTp

Teopus psnos

OYHKIMOHAIBHBIE psjibl: TeopeMbl O
HEIPEPBIBHOCTH, MTOYJIEHHOM
UHTErPUPOBAHUU u
nuddepeHnpoBaHuN
(YHKIIMOHATHHBIX PSIOB.
CTelleHHEIE PAOBI: Pannyc
cxopumocTtu. Gopmysia Koy -

AnmamMmapa. PasinokeHHe B DPA[,

12

Kontpon
bHasI
pabora

OIIK-1




Teinopa 3JIeMeHTapPHBIX
$YHKIMHI, 0671aCTh CXOAUMOCTH.

[Ipuno>keHus psagoB.

Pan u unrerpan @ypee: Pasnoxenue
(GYHKIMI B TPUTOHOMETPUUECKUHN P
®ypoe. KommnekcHas ¢opma psaga
®dypbe, HaxoXkAeHUE KOIPPUIHEHTOB
psana. IlpenenbHblil mepexon OT psaa

OpTOFOHaJIBHOﬁ CHUCTEMEC KOOpAUHAT.

@yppe Kk  wuHTEerpainy  Dypse.
ITpeoOpa3zoBanue Dypbe Uit
IIPOU3BOJIHOM.
Ckansipuble monsg (mpeobpazoBaHue, 12 Kontpon | OIIK-1
JTnddepeHiupo MHAYLUUPOBAaHHOE MHBAPUAHTHOCTHIO). bHas
Sare Bekropublie 0JIs1 (3aKoH pabora
npeoOpa3zoBanus). Omneparop HaOma.
2 | cKaJlsIpHBIX U
BeKTOPHBIX I'pagueHT —  BEKTOpPHOE  MOJIE,
Honei JUBEPreHus — CKaJspHOE TMOJeE.
I'eomerpuyeckuit  cmeici.  Porop.
[Ipumeps! BbIYHCIEHUS.
Teopembr I'aycca u Crokca B 10 KonTpon | OIIK-1
BEKTOPHOW  3amucu.  Du3nueckuit bHAs
CMBICI JMBEpreHuuu. Pusndeckui pabora
WuTerpupoBanu | cMbici  potopa.  Ipu  yciaoBus
3 | © CKAIAPHBIX H | NOTEHUMATLHOCTH OJIS1.
BEKTOPHBIX OproroHanbHbIe KpUBOJIMHEHHbIE
nosen CUCTEMBI KOOpAUHAT. BeIpaykeHus nis
rpajuenTa, JUBEPreHINN u
Jlarutacuasa B KPHUBOJIMHENHOMN

4.3.2 IlepedeHb TeM (BOMPOCOB), BLIHOCHMbIX HA CAMOCTOSITEIbHOE U3yYeHHe CTYIeHTaMH B
paMKax caMoOCTOATEIbHOI padoThI

Ne Tema Bun camocrosTens- 3anaHue Pexomennyemass | KomnuectBo
HOM pabOoTHI JUTEPATypa 4acoB
1.1 |BBenenue B |[lomamnss pabota |Pemenue Hcrounnkn u3
MaTeMaTH4eCKUi 3azad, OCHOBHOI u
aHaJIN3 AQHAJIOTMYHBIX |OTOJIHUTEIBHON
TEM, YTO [TUTEpPaTypbl IO 15
ObUTH Ha [Teme
MPAKTHUYECKH |MPAKTUYECKUX
X 3aHSATUAX.  [3QHATHI.
1.2 | Hduddepennuans |[domamuss padora |Pemenue OO6pazoBarenbHbIE
HO€ UCYMCIICHUE 3azad, pecypcsl,
AQHAJIOTUYHBIX |HOCTYIIHBIE o
TEM, YTO |(IOTUHY u 15
ObLTH Ha |[apoJko,
MPAKTUYECKH |[IPEJOCTABISIEMbI
X 3aHATUAX. [M Hayunoit
1.3 |duddepenunans |[Jomamnss pabora |Pemenue OnOIHOTEeKOH 15
HOE MCUUCIICHHE 3aja4,




byHKIHIA
HECKOJIBKHIX
MEPEMEHHBIX

AHAJIOTUYHEIX
TEM, 4TO
ObLIH Ha
MIPAKTHIECKU
X 3aHATUAX.

1.4

HNurterpanbHoe
HCYHCIICHHE

Jomamssist pabota

Pemrenne
3ajad,
AHAJIOTHYHBIX
TEM, 4TO
ObLIH Ha
MIPAKTHIECKU
X 3aHATHSIX.

L.5

Kparnsie
WHTETPaJIbl

Jomamrnss pabora

Pemenne
3ajad,
AHAJIOTUYHBIX
TEM, 4TO
ObBLTH Ha
MPAKTUYECKU
X 3aHATHAX.

15

1.6

KpuBonuneiinsie
"
MIOBEPXHOCTHBIE
MHTETpaJIbl

Jomarssis pabota

Pemenue
3ajad,
aHAJIOTMYHBIX
TEM, YTO
ObLIH Ha
MIPaKTUYECKHU
X 3aHSATHAX.

15

2.1

DJIeMEHTBI
TEOPHUU OIS

Jomarnsis pabora

Pemenne
3aj1ady,
aHAJIOTMYHBIX
TEM, 4TO
ObLIH Ha
MPaKTUYECKHU
X 3aHSATHUAX.

21

2.2

OOLIKHOBEHHbBIE
muddepeHnuans
HBIC YPaBHEHUS

Jomamrnss pabora

Pemenue
3aJ1a4,
AHAJOTHYHEIX
TEM, qTO0
ObLIH Ha
MTPAKTHICCKU
X 3aHATUAX.

45

23

Teopus psaoB

JomamHsist pabota

Pemrenne
3ajad,
AHAJIOTHYHBIX
TEM, 4TO
ObLIN Ha
MIPAKTHYECKU
X 3aHATHSX.

30

3.1

QyHKINOHAIBH
13 pAIbL,
CrereHHEIC

panbl, Pan wu
uHrerpai Oypsoe,

Jomamrnss pabora

Pemenue
3ajad,
AHAJIOTUYHBIX
TEM, 4TO
ObLIH Ha

30

11




MPaKTUYECKHU
X 3aHATHAX.
3.2  |duddepenuupon |[omamusis padbora |Pemienue
aHue 3az1ad4,
CKasUIAPHBIX U AQHAJIOTUYHBIX
BEKTOPHBIX TEM, 4TO 10
nosuei ObuH Ha
MPAKTUYECKHU
X 3aHATHUSX.
3.3 |UHurerpupoBanue |[lomamHss pabora |Pemenue
CKasUIAPHBIX U 3azad,
BEKTOPHBIX AQHAJIOTUYHBIX
moJiei TEM, 4TO 10
ObUTH Ha
MPaKTUYECKHU
X 3aHATHSX.

4.4. Meroguyeckue yKa3aHusl M0 OPraHU3aIUN CAMOCTOSATEIbHOH PadoThI CTYIEHTOB

s 3akperuienyss MaTepuaa, pacCMOTPEHHOTO Ha JIEKIMAX U MPAKTUYECKUX 3aHATHUSX, CTYIEHTaM
OpeAsaraloTcsl 3aJayd [0 HM3y4yaeMbIM pas3znenaM M rpaduk uxX BbiIonHeHus. OleHka
CaMOCTOSITENIbHOM paboThl CTYAEHTOB NMPOBOAUTCS B BUIE IMPOBEPKHU JOMAIIHEN pabOThl U YCTHOTO
3a4era.

4.5. IlpumepHasi TeMaTHKA KypPCOBbIX padoT
Hanucanue kypcoBbIX pabOT MM MPOEKTOB HE MPEAyCMOTPEHa YUeOHBIM MJIAHOM.

oV. YueOHO-MeTOAUYeCKOe U HHPOPMAITUOHHOE o0ecriedeHre TN CIIMTITHHBI

*a) OCHOBHA JIUTEpPaTypa

1. ®uxrenronsl, ['M. Kypc muddepennmansnoro u uaterpansHoro ucuucienus [Tekcr] : yue.
JUIS cTya. (U3. 1 MEXaHUKO-MaTreMaTud. crell. By30B: B 3 1. / I M. ®uxrteHromnsl. - 8-¢ usm. - M. :
®usmariur, 2006 - . - 22 cMm.

oT.1.- 679 c. : rpad. - And. ykas.: c. 671-679. - ISBN 5-9221-0436-5 : 185.00 p.(97)
2. @uxrtenronsl, ["M. OcHoBbl Maremarndeckoro asanuza. B 2-x TT. Tom 1 [DnexkrpoHHbII
pecypc]: yueOHuK. — OnektpoH. aaH. — CII6.: Jlanb, 2015. — 441 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll _id=65055. HeorpanudeHHsbI# 10CTyI.
3. bareirun, B. B. COopHuK 3a/1a4 1O 3JIEKTPOJUHAMUKE U CHEIHATbHON TEOPHUH OTHOCUTEILHOCTH
[Tekcr] : yueb. mocobue / B. B. barbirun, U. H. Tonteirun. - 4-¢ u3a., nepepad. - CII6. ; M. ;
Kpacnogap : Jlanb, 2010. - 473 c. - ISBN 978-5-8114-0921-1 (45)

¢0) IOMOTHUTENbHAS JIUTEpaTypa
1. JdemunoBuu b.I1. COopHUK 3amad W yHOpaKHEHHH IO MaTemarumdeckomy anamuzy / B.IL
HemunoBuy. — 14-e uzn. ucnop. - M. : U3a-so MI'Y, 1998. - 624 ¢. (51)
2. Tep-KpukopoB A.M. Kypc maremarnyeckoro ananuza / A.M. Tep-Kpukopos, M.U. [1labynun. —
M.: ®usmarnut, 1988.
3. OCHOBBI MaTeMaTu4eCcKoro aHanmza [Tekcr]: y4e0. 11 cTya.dus.criei.u
crer."[Ipukn.matemaruka":B 2-x 4. / B.A.Wneun, 3.1 Ilo3Hsk. - M. : ®mmanmr. Y.1. - 2001. -
648 c. (9)
4. OcHOBBI MaTeMaTU4ECKOTro aHaJM3a [Texer]: yuel. a5 CTy.Qu3.criel. n
crent."[Ipukin.maremaruka:B 2-x 4. / B.A.Unbun, D.II1o3usk. - M. : ®usmatiur. Y.2. - 2001. -


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

464 c. (9)

5. Pymun, Y. OcHoBBI Marematuyeckoro ananusa [Tekcr]| : yueOHoe mocobue / Y. Pynun; Ilep. c
anrn. B.I1. XaBuna. - 3-e u3n., crep. - CII6. : Jlanp, 2002, 2004. - 319 c, 320 c. - ISBN 5-8114-
0443-3 (11)

6. Y. Pynun OcHOBBI MaTeMaTrueckoro anaiu3a. M.: Mup, 2002, 2004. (11)

7. Unbun B.A. Maremaruueckuii anamus / B.A. Uneun, B.A. Cagosaununii, bi.X. Cengos. — 1979.
-720 c.

8. bepmant, A.®. Kparkuii Kypc MareMaTH4eCKOTO aHaiIW3a [DIEKTPOHHBIN pecypc| : ydeOHOe
nocobue / A.®. bepmanrt, N.I. Apamanouu. — DnektpoH. gan. — CII6. : Jlans, 2010. — 736 c.
— Pexxum nocrtyna: http://e.lanbook.com/books/element.php?pll 1d=2660 — 3aru. ¢ skpaHna.

9. Kaprames, A.Il. Maremarnueckuii ananus [DIeKTPOHHBIN pecypc] : yuebHoe mocobue / A.Il.
Kaprames, B.JI. PoxaectBenckuit. — OnektpoH. ngan. — CII6. : Jlanp, 2007. — 448 c. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=178.

10. bynak, .M. Kparasie unterpanst u psaasl [Tekct]: yueO.misa ctya.pus.u ¢us.-mart.pak.yH-TOB /
b.M. bynak, C.B. ®omuH. - 3-¢ uza. - M.: ®usmariur, 2002. - 511 c.; 22 cm. - ISBN 5-9221-0300-8

1)

0) nepuoauYecKue U3IaHUs

- HET

B) CIIMCOK ABTOPCKUX METOANYECKUX Pa3padoToK
- HeT

r) 0a3bl JaHHBIX, HHGOPMAIMOHHO-CIIPABOYHbIE U NOUCKOBbIE CHCTEMBbI

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

OOpazoBarenbHbIE PeCcypChl, AOCTYIHBIE TI0 JIOTHHY U MapoJlio, MpeAaocTaBasieMbiM Hayunoii
oubmmorexoit UT'Y:

J https://isu.bibliotech.ru/ - 9U3 «bubnuoTex»;

) http://e.lanbook.com - DbC «13narenscTBO «JlaHbY;

J http://rucontru - 3BC «PykoHT» - MexoTpacieBass Hay4yHas OuOIMOTEKa,
coziepamas Onu(pOBaHHbIE KHWUTH, MEPUOAMYECKHE W3IAaHUS W OTACNbHBIE CTaThHl IO BCEM
OTpacIIsIM 3HAHUH, a TAKXKe ayuo-, BUIEO-, MyIbTUMea COYT U MHOTOE JIPYToe;

o http://ibooks.ru/ - OBC «AHOyKC»- HHTEPHET pecypchl B CBOOOTHOM JIOCTYTIC.

*VI. MarepuajibHO-TEXHHYECKOE O0ecevyeHne U CIUTIITUHbI

JUig mpoBefieHMsl 3aHATHH JEKIIMOHHOIO THUIIA B KAU€CTBE JAEMOHCTPALIMOHHOTO 000pYyA0BaHUs
UCIIONIB3yeTCs MeJoBas J0cCKa, MpOeKTop, HOyTOyk. HarmmsinmHocTs obecrieuyuBaeTcsi MyTeM
W300paKEeHHUS CXeM, JuarpaMMm ©u (HopMyn C TMOMOIIbI0 Mena. Mcmonmb3oBaHUE TIIOOANBHOM
KOMITBIOTEPHON CETH TMO3BOJIIET 00ECNeUYUTh JIOCTYMHOCTh MHTepHEeT-pecypcoB U pean3oBaTh
CaMOCTOSITENIbHYI0 paboTy cryaeHToB. Ha (dakynprere wumeercs KOMIBIOTEpU3HpPOBaHHAs
ayIuTOpHsl, MpelHa3HAaYeHHas Ui CaMOCTOSITENbHON paboThl, ¢ HEOTPAaHWYCHHBIM JOCTYIIOM B
NurtepHer.

Marepuanbl: y4eOHO-METOJUYECKUE MMOCOOUS, KOHTPOJBHBIE 3aJaHus JUId ayJUTOPHOH U
CaMOCTOSITEJIbHOM 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).

2} Penmuth wenarencTen [2x + 3| =4x

2
4a-9a”! a-4+3a'[ _
1) Pemuth ypaBHEHHE: + =1

261!’2_ 3(.'."_];2 ﬂ'I.r’Z_ a-!,"2
sin2a
2) Jloka3arb TOKIECTBO: T .5 8¢

1+ cos2Ze

=i

7) Pemmuth cHCTEMY ypaBHEHH

I
: H;‘(H +2) =4

8.2. OueHouHbIE CPECTBA TEKYIIET0 KOHTPOJIS

MarepuaJsl 1JIsl IPOBeAeHUs TeKYIIero ¥ NPOMesKyTOYHOr0 KOHTPOJIsI 3HAHUH CTYIeHTOB:

Ne Bun xonTpoms KonTponupyemble Tembl (pa3aessl) Komnerenuum,
KOMITOHEHTBI KOTOPBIX
KOHTPOJIMPYIOTCS
| KontponrHas pabora 1-6 (1 cemecTp) OIIK-1
2 KonTponbsnas pabora 1-3 (2 cemectp) OIIK-1
3 KontponeHast  pabora, |1-3 (3 cemectp) OIIK-1
cobece10BaHUE 110 TEME




JleMOHCTPAILIMOHHBII BAPHMAHT KOHTPOJIbHOI padoThI:

BapuauT 1

1. 3anuwmre GopMyNyY BLIMHCICHHS NOBEPXHOCTHOrO WHTerpana Il
poga. B uem ero emeicn? (0.1 Banna)

2. 3anucars HHTerpas ﬂ flx; v)dxdy B BHAE NOBTOPHEIX

G

HHTerpaaos C pasfiHuHbIM MOPALKOM HHTETPHPOBAHHH, 2CIH

— T -
obnacte G 3a7aHa HEPABEHCTBOM o yo=2ax (0.2 banna)
3. BeluMcnuTs MHTErpan H sinft|x—y|dedy , ecim G -

L]

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

JleMOHCTPanOHHBIH BapHaHT KOHTPOJIbHOH PaGoThI

3amaun u3 coObopuuka [lemumoBuy b.II. COopHUK 3amady U ymnpaKHEHUH MO MaTeMaTUYeCKOMY
anaymy / B.I1. lemunoBud. — 14-e uzn.,ucrp. - M. : Uzn-Bo MI'Y, 1998. - 624 c:

NoNe 2548, 2554, 2560, 2568, 2573

JleMOHCTPAIHOHHBIH BapHaHT KOHTPOJIbHOH PaGoThI

3amaun u3 coopauka demumoBuy b.I1. COOpHUK 3amady W yHnpaKHEHHH 1O MaTeMaTHYeCKOMY
anamuzy / B.I1. lemunoBuy. — 14-e uzn.,uctp. - M. : Uzn-Bo MI'Y, 1998. - 624 c]:

NeNe 2619, 2662, 2664, 2666.1, 2677

Bonpochbl K dK3aMeHY

1 cemecTp

1.

11.
12.
13.
14.
15.
16.

OneMeHTapHble GYHKIUH, UX TpadUKH.

YeTHOCTh, HEYETHOCTD, MEPUOJUYHOCTh (PYHKIIHUH.

[Mpenen mocnenoBarenbHOCTH M QyHKIuU. CBoiictBa mpenenoB. | u Il 3ameuarenvHbie
IIpENIETIBI.

beckoneuno manbie u OGeckoHeyHO Ooinbinme. CpaBHeHHE OecKOHeYyHO Maublx. Tabnuia
SKBUBAJIEHTHBIX (PYHKIIHH.

HenpepbIBHOCTB U BUBI pa3pbiBOB (PyHKIMH. CBOMCTBA HEMIPEPBHIBHBIX (QYHKIIUI.
IIpou3BonHas1, ee reOMETPUUECKUI U MEXaHUYECKHA cMbIci. 1Ipon3BoaHas nponsBeacHUs,
YaCTHOTO U CIOKHOM (DYHKIINU.

Jlorapupmuueckoe auddepenuupoanue. Juddepennupopanre GYHKIUNA, 3aJaHHBIX
napamerpudecku. @opmysna Jlebuuna.

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

BriBoa ¢popmyit u1st HAXOXKIEHUS IPOU3BOIHBIX.

. Uccaemopanue (1JYHKI_II/II>'II ACUMIITOTBI, MOHOTOHHOCTBH, 3KCTPCMYM. BBIHyKJ'IOCTL, TOYKH

neperu6a. O61mas cxema uccieoBaHus QyHKIIHM.

CBolicTBa HEOIIPEIENIEHHOTO UHTErpajia, UHTErPUPOBAHUE TIOACTAHOBKOM U IO YaCTSM.
HuTerpupoBanue npocTeniux apooei.

WHTerpupoBaHue palMoHaIbHbBIX APOOCH.

HuTerpupoBaHue TpPUrOHOMETPUUECKUX (DYHKITHI.

WNuTterpupoBanue anreOpanyeckux UppanroHaIbHOCTEH.

[TonsTHE ONPEAEIEHHOTO HHTETPAJIA, €TO CBOMCTBA.



17.

18.

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

31.
32.

33.
34.
35.

36.
37.
38.
39.

Bbruncnenue mnuom@aau  KpUBOJIMHEHWHOW TpalneuMd W JUIMHBL JAYTM € IIOMOILBIO
ONPEEIEHHOr0 NHTErpaa.

Bbruucnenne o0beMa M IUIONMIAAM TOBEPXHOCTH BpAIllEHUs] C IOMOIIBIO OINpPEeIEHHOIO
MHTErpaa.

HecoOcTBeHHBIE HHTETPaAIbl, TEOPEMBI CPAaBHEHHUSI.

[Ipenen v HENpepBHIBHOCTH (DYHKIMH JBYX MEPEMEHHBIX.

[Monubrit tuddepennman GyHKIMY MHOTHX TEPEMEHHBIX.

[TpubnuxeHHbIC BBIYUCICHUS C TIOMOIIBIO MOTHOTO Aud depennana.

YacTHble TPOU3BOAHBIE BBICIIUX MOPSIKOB.

KacarenpHas a0CKOCTh M HOpMaJb K TOBEPXHOCTH

JuddepeHurpoBaHme CI0KHBIX U HESIBHBIX (DYHKIIMHA MHOTHX NTEPEMEHHBIX.

DKCTpeMyM B TOUKE U B 0OJIACTH.

Omnpenenenre ABOWHOIO UHTErpaia, €ro CBOWCTBA U METO/IbI BBIYMCICHUS.

Onpenenenne TpPOMHOTO HHTErPaJia, €r0 CBOMCTBA U METOJIbI BEIYMCIICHUS.

JIBoiiHOM MHTErpa B MOJSIPHON cUcTeMe KoopauHar. SIkoonan npeoOpa3oBaHUsL.
Hununapuueckue u chepruueckre KOOpAUHATHL. TpoHHOW MHTErpaj B LHUIMHAPUYECKUX U
chepruyecKrX KOOpAUHATAX.

[TpunoxeHust KpaTHBIX UHTETPAJIOB.

Omnpenenenne KpUBOJIMHEHHOro MHTerpana l-ro poga. CBoilCTBa M METOABI BBIYHCICHHUS
KPHUBOJIMHEMHOTO MHTErpaia 1-ro poxa.

Onpenenenne KpUBOIMHENHOTO UHTErpaia 2-ro posxa. CBONCTBA U METOABI BEIUNCIICHHUS.
[IpunoxeHus: KpUBOJIMHEMHBIX UHTETPAJIOB.

®opmyna Octporpanckoro-I'puna. HezaBucuMoCTh KpMBOJIMHEMHOIO MHTErpaja 2-ro pojaa
OT IIyTU UHTETPUPOBAHUSI.

Omnpenenenre NOBEPXHOCTHBIX UHTETPAJIOB 1-ro pojia, CBONWCTBA U METO/IbI BHIYMCIICHUS.
OrnpenenieHne MOBEPXHOCTHBIX MHTETPAJIOB 2-TO POAA, CBOWCTBA U METO/IbI BBIYUCIICHHUS.
Teopema OcTporpanckoro - ['aycca.

Teopema Crokca.

IIpumep 3K3aMeHAHOHHOIO OHIeTa

SKBAMEHAHHOHHbIﬁ BUJIET Ne19
no gucuuruiHe "MatemaTHueckuid aHanus”, 1 kype 1 cemectp

1. Onpenenenue GYHKIHK OHOH W HECKOMBLKUX NMepeMeHHbIX. O61acTs onpeneneHus dyHKuW. Crnocobsl 3a1aHns
(pyHKLM: aHATMTHUeCKUH (SIBHBIH, NapaMeTpUUeCKHii, HesaBHEI), rpadueckuii, TabMMUHBIH.

2. Touka oKanksHOro 3KcTpemMyma. dopMyna KOHeuHEIX NpHpalleHuil Jlarpanska (goKa3arensCcTeo).

3. UnTerpupoBaHie NpoCTeHINX paljMOHANIbHBIX Apobeit. PaznoxeHue pauuoHaapHOM Apobu Ha npocTeiinme (6e3
JoKazarensbCTea). VIHTerpupoBaHie palUoHanbHEIX Jpobeii.

2 cemecTp

1.

N

PN R W

Cxkansiproe none. [1oBepXHOCTH U TUHUU YPOBHS.

[Ipow3BonHasi 1O HampaBieHWI0. [paaWeHT CKaJsIpHOro TIONsA, €ro cBoicTBa. CBs3b
IIPOU3BOJIHOM I10 HAIIPABJICHUIO U IPAJUEHTA.

[ToHusiTHE BEKTOPHOTO MOJs. BEKTOpHBIE JIMHUY.

ITorok mons. JluBepreHuus, ee CBOMCTBA.

®opmyna Octporpajckoro-I'aycca B BEKTOpHOH dopMme.

Porop BexkTropHoro momns. [upkynsnus, ee cBoiictBa. @opmyina CTokca B BEKTOpHOM (hopme.
Oneparop 'amunbrona. BekropHbie onepanuu 1 u 2 nopsaka.

OCHOBHBIE KJIaCChl BEKTOPHBIX MOJIEH: COJEHONAATbHOE, TOTEHIIMAIBHOE, TAPMOHUYECKOE.
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[Tonstne auddepeHunaTbHOTO ypaBHEHUsT IepBoro rmnopsaka. OOmee perieHue
nuddepeHIMaTbHOTO YpaBHEHUS [IEPBOr0O MOPSIKA.

3anaya Komm it muddepeHnmanbHoro ypaBHeHHs IEPBOro MopsiKa

[eomerpuueckuid  cmbicn  AudQepeHlrnaIbHOor0  YpaBHEHHs  MEpPBOrO  MOpsijKa.
Juddepennnanbable ypaBHEHHS IEPBOTO MOPSAIAKA C PA3AIISIOUIMMUCS TIEPEMEHHBIMU.

. OgHopoansie nuddepeHuanbHbIE ypaBHEHHS IEPBOTO MOPSIKA.

Jluneitnble nuddepeHuanbHble ypaBHEHUs IEpBOTro Mopsiika, popmyia bepHymm.
VYpaBHeHne bepHyiu u ero penieHue.

Juddepennunanbabie ypaBHEHHs 2-T0 TOPSIIKA, TOIyCKarOIIKe MTOHKEHHE TOPSIIKa.
Jluneitnbie nuddepeHIanbable ypaBHEHUS BbICIINX MOpsakoB. OO0mue NMoHATHA. 3ajaya
Komm.

Jluneiinbie ogHOpoAHbIE MU depeHIaIbHbIe YPAaBHEHHS U CBOMCTBA UX PEIICHUH.
Jluneiinass He3aBucuMOCTh (yHKkuui. Ompenenurtens Bponckoro. YcnoBue aMHEHHON
HE3aBHCUMOCTH PEUICHUH JTMHEHHOro OAHOPOAHOTO M hepeHIINaIbHOTO YPABHEHHUS.
Teopema 0 CTpyKType OOILIEro peuieHus JIMHEHHOTO OJHOPOIHOTrO U (EpEeHIINATEHOIO
YpaBHEHUS.

Jluneitnple  opHOpoAHble  nuddepeHIanbHble  YpaBHEHHUS  C  IMOCTOSIHHBIMHU
ko3 punrentamu. XapakTepuCTUUECKOE YpaBHEHHUE.

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

Merton Bapuanuu (Jlarpanxa) IpoU3BOIBHBIX TOCTOSHHBIX.

Jluneiitnple  HeopHOpOAHBIE  AupdepeHIuanbHbIE  YpaBHEHUS C  MOCTOSIHHBIMU
K03 UIIEHTaMH CO CIIEIHATBbHON MPaBON YaCThI0, METO M0JI00pa YaCTHOTO PEILICHHS.
Cucrembl TUHEHHBIX TU(pdepeHINATbHBIX YPaBHEHUH C MOCTOSHHBIMU KO3 (UIIMEHTaMHU,
METO/IbI UX PELICHUM.

Onpenenenne 4uciIoBOro psana. OnpeneneHne YaCTHYHON CyMMBI psia.

Omnpenenenne cxonsuierocs ynuciosoro psaa. Kpurepuii Komm.

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

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

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

Crenennoii psg. Teopema Abens. OOmacTh CXOAMMOCTH cTeneHHOro psna. IlpaBuio
HaX0XKJICHHs pauyca CXOAUMOCTH.

Psin Teitnopa, Makinopena. Pa3nosxeHrss OCHOBHBIX 2JIEMEHTapHBIX (DyHKIIMHA.

[IpuMeHeHre CTENeHHbIX pPIIOB K penieHuio auddepeHIHanbHbIX YpaBHEHUH, K
BBIYMCIICHUIO UHTETPAJIOB.

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

. Teopema {upuxiie.

[Ipumep 3K3aMeHAIMOHHOTO OMJIeTa

1. late onpeneneHue MOTOKa BEKTOPHOTO TMOJIsA, TOSCHUTH €0 (PU3NUeCKUil CMBICIL.
2. JIuneiinas HezaBucumocTh pemenuid JJOY, onpenenurens BpoHckoro.

3. HeoOXoaumplii MpU3HAK CXOAMMOCTH YHUCIOBBIX PSIOB.

3 cemecTp

1.
2.

CDYHKI_[I/IOHaJIBHBIe psAABI

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



SARNANE

10.
11.
12.
13.

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

CreneHHble psAbI

Pagnyc cxogumoctu

®opmyna Komu - Anamapa

PaBHOMEepHass CXOMMMOCTh W HENPEPBIBHOCTH CYMMBI CTETNICHHOTO psija, TMOWICHHOE
WHTETpUpOBaHue U U hepeHInpPOBAHNE

JlocraroyHoe ycioBHE Pa3loXKHUMOCTA (PYHKUUN B CTENEHHBIE PANbI, PA3NIOKEHHE B P
Telinopa 37eMEHTAPHBIX QYHKIIHA, 00JIACTh CXOAMMOCTH

Paznoxxenue QpyHkimii B TpuroHoMeTpuueckuii psag Oypre
KommniexkcHast opma psina @ypbe, HaXokaeHne KOdPPHUIUEHTOB psaa
IIpenenpHbit iepexon ot psaga Pypwe k u"Terpany Oypse
[IpeobpazoBanue Oypbe A1 TPOU3BOTHON

Teopewmsl ['aycca u Ctokca B BeKTOpHOM popme.

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

Ckanspuele nosst (mpeoOpa3oBaHKe, MHyLIUPOBAHHOE MHBAPHAHTHOCTHIO)
BexropHble nosns (3akoH npeoOpa3oBaHus)

I'panueHT - BEKTOPHOE 10JIE€, IUBEPIEHIMS - CKAIPHOE 10J1e | eOMEeTpUYEeCKUil CMBICIT
Potop, npumepsl BEIUUCIIEHNS

KpuBonuHeiiHble U TOBEPXHOCTHBIE MHTETpasbl 11-ro pona

DU3NYECKUN CMBICIT JUBEPTEHLINU

DuU3NYECKUN CMBICT POTOpa

Tpu ycioBHsI NOTEHINAIBHOCTH TOJIS

OproroHanbHble KPUBOJIIMHEHHBIE CUCTEMBI KOOPIUHAT

BeIpaxxeHus A rpaiuieHTa, JUBEPreHIIMH U JIAIJIaCuaHa B KPUBOJIMHEHHON OPTOTOHAJIBHON
CUCTEME KOOPIHMHAT

IIpuMepsl 3aJaHUH K 9K3aMeHy 3a III cemecTtp

3amaun w3 cOopumka [emmmoBmy B.II. COopHHK 3amad W YOpaXHEHUH 110
Matematuueckomy ananuzy / B.Il. JlemumoBuu. — 14-e uzg.ucop. - M. : Uzn-so 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, 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 01 NPOBEPKU CHOPMUPOBAHHOCHIU KOMHEMEHUUN, YKA3AHHBIX
eéviuie ¢ n.3:

1. VKasaTh 3HaueHue CMelllaHHON YaCTHOU IIPOU3BOJHOM BTOPOTO IIOPSAAKA
QYHKIUHU z=sine" )’

. o’z
0x0y

=2y-cose”



0’z

oaxéyZ—cosex-exly
. 0’z =2y-cose e
0x0y
. 0’z =2y-cose e
0x0y

2. YKa3aTh 3HaUeHHe MPOU3BOTHON GYHKIIUH y=x"-Inx
oy '=2x-Inx+x
o y'=2x-Inx+x’
oy =2x+x-Inx
o 2lnx
B X
3. YKasaTh 3HayeHUe HeollpejeJIeHHOTO UHTerpasia f sin(3x-5)dx
e cosl3x-5|+C
e -cosl3x-5/+C
e -3cos(3x-5]+C

+Xx

° %cos(3x-5)+C

4. YKa3aTh 3HaU€HUe OIIpeieJIeHHOr0 HHTerpasa
2

dx
0 4+X2

e arctg?
o 1w/4
o /8
e 1/8

N/

Paspaborunkm: ( ,/ A / 4/,[5/ nonert kadenapsl Teopetnueckoil puzukn  Cunaunkas A.B.
j I A [
9 S

[Iporpamma cocraBieHa B cooTBeTcTBHUH ¢ TpeboBanmsiMu PI'OC BO mno HampaBieHHIO
noarotoBku 09.03.02 MHpopManmoHHbIe CUCTEMBI U TEXHOJIOTHH.

[TporpamMmma paccMoTpeHa Ha 3acenanuu kadeapsl TeopeTudeckoit busukn «12» mapra 2026 .
IIporokomn Ne7

3aB. xkadeapoii ./~ —C.B. Jlosuos

Hacmoswas npoepamma, He modxcem Ovimb 60CHpou3gedeHa HU 6 Kakou ¢opue Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvl-pazpabomyuuxa npocpammel.



