MUHOBPHAYKHU POCCHUHN
dbenepanbHOE TOCYTapCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEIKICHHUE
BBICIIIETO 00pa30BaHUS
«MPKYTCKHUH T'OCYIAPCTBEHHBIN YHUBEPCHUTET»
OI'BOY BO «UT'Y»
Kadenpa reopernueckoii pusuku

YTBEPX/AO
NekaH ¢usnueckoro axy/abreTa

—

- _/H.M. Byaues
«20» anpens 2024 1.

PabGouas nporpamMmma aucuHunIMHbI (MOIYJIs1)

HaumenoBanue aucuumnuasl (Moayns) 51.0.15.01 Marematudeckuii ananus
Hanpasnenue noarorosku 10.03.01 UndopmanmonHas 6e300acHOCTh

HanpaenenHocTts (ipo¢uiib) MOArOTOBKH: be3onacHOCTh aBTOMATU3UPOBAHHBIX CUCTEM (T10
OTpaciy WIH B chepe npoheCCHOHATLHON IEATEIHbHOCTH)

KBanuduxanus BelmyckHUKa: bakanaBp
®opma 00ydeHus: ouHas

CornacoBano ¢ YMK ¢wusndeckoro dakynsrera PexomenmoBano kadeapoi:

ITpotoxon Ne7
ITporokon Ne42 ot «15» anpens 2024 r. Ot «15» mapta 2024 r.
Tpencenarens ey, ) W.o. 3a8. kaenpoit 77
AN H.M. Bynues C.B. JloBnos

Npkyrck 2024 1.



OrnaBneHue

O ANSH 07 07 WeT:Wita1e 1701 07 (001700 02070 15 OUUUURUU PRSP 3
II. Mecto nuctumiiHbl B CTPYKTYPE OLTOIL......ooiiiiiiiiiiieee e 3
1. TpeGoBaHus K pe3yabTaraM OCBOCHUS JUCITUTITAHBL (MOILYIISI).c.uveeurreeureeireneeenieeenreenseesmeeenneennne 3
IV. ConepkaHUEe U CTPYKTYPA TUCIIMIIITHHDBL. ....c..uveeeerieeireeeiteeeireesseeessteesseeesseessseessnseessnseessnseenns 3
4.1. ConeprxaHue AUCHIUILUINHBI, CTPYKTYPHPOBAHHOE IO TEMaM, C YKa3aHHEM BUIOB yUeOHBIX
3aHATHH U OTBEIEHHOTO HAa HUX KOJIMYECTBA AKAJEMHUUECKUX YACOB. ...c..eeurerurereerenieenreeeenseenseenne s 4
4.2 Ilnan BHeayTUTOPHONU CaMOCTOSTEILHON paOOThl 00yUYaIOIUXCS IO JUCIUIUIUHE................. 4
4.3. Conep:KAHUE YUCOHOTO MATCPHATIA. ....vveeureenreenseenureenseesnseeseeanseeseesnseesseesnseenseesnseesseesnsessseesnses 5
4.3.1. IlepeueHb CEMUHAPCKUX, TPAKTUICCKUX 3aHITHH U TAOOPATOPHBIX PAOOT......ccvvveernereennee. 7
4.3.2 IlepeueHs TeM (BOPOCOB), BHIHOCUMBIX HA CAMOCTOSITEILHOE U3YYCHHE CTYIEHTAMU B
PAMKaX CAMOCTOSTEITBHOM PAOOTBL...c.uvveeeuvreeeiieeerreentreeneseeessseeessseeansseeassseessssesassseessseesssseesssseennns 9
4.4. Meroauueckue yKa3aHus 110 OPTaHU3alUKd CAMOCTOSTENIbHOM paOOThI CTYICHTOB.............. 11
4.5. [IpumepHast TEMATHKA KYPCOBBIX PAOOT.......ccecuirerrieerireenireeenereeesereesnsseesssreesseessseessseesnsnes A1
V. YuyebHo-MeTonu4eckoe U HHPOPMAIIMOHHOE 00E€CTIEYCHUE JUCTIUILTHUHBL. .....cvveeneeeeneeeeeeenrenes A1
Q) CTIFICOK JIHTEPATYPBL . uvveeeuereeeereeanereeasreeasseesseessseeessseessssessssseesssseessssessssseessssessnssessnsseesssseenns A1
0) TIEPUOMUUCCKUC MUBIAHISL. ... veeneveenreeneeeeneeenueeanseanseeanseesseeanseenseesnseenseesnseenseesnseenseesnseenseesnsesnseenns s 12
B) CITUCOK aBTOPCKUX METOAMUCCKUX PABPAOOTOK. ..eeeuvrreererrearereearereeaiureensreenseeenseesssseesssseesnssees 12
r) 6a3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHBIE U TIOMCKOBBIE CUCTEMBIL......c.veeneeernreeeeeanreenenns 13
VI. MarepuanbHO-TEXHUYECKOE 00CCTICUCHUE TUCIIUTITHHBL. .....eeeuvreeenrreennreeennreeennreeesnreesnsneesnsneens 13
VII. OOpa30BaTEIBHBIC TEXHOMOTHH . ......eeveeurereentersteseentenstesseeseessesseesesssesseensesssesseensesssesseensessnens 13

VIII. OuieHoyHBIE MaTepHAaNbI AJISI TEKYIETO KOHTPOJISI K IPOMEXKYTOYHOM aTTeCTaIUM. .............. 13



I. Heau v 3a7a4n AMCHUIIMHBI

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

[Tpu 3TOM peraroTcs CleAyoUMe 3a0a4n:

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

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

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

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

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

oll. MecTo nucuuninnbl B cTpykType OIIOII

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

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

olll. TpeOoBanus K pe3yjibTaTaM 0CBOCHUS AMCUMILIMHBI (MOAYJIA)

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

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

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

[ J
elV. Conep:kanue ¥ CTPYKTYpa IUCHUTLIHHBI

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

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



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

4.1. Conep:kaHue TUCHHUILVIMHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM, ¢ YKa3aHHeM BU/I0B yYUeOHbIX
3aHATHIA M OTBEIEHHOT0 HA HUX KOJMYeCTBA aKaJeMHU4YeCKHX YacOB
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4.2 Il;1aH BHeayIUTOPHOI CaMOCTOATEJbHOH Pad0Thl 00yYAIOIINXCS 110 JUCHUIIIHHE

Cemectp HazBanue CamocrosiTenbHas pabota obydaromuxcs |OueHoyHoe | YdeOHO-
aznena CpPEACTBO METOJIMYECK
pasaea, Bun Cpoku TpynoeMkcT pea A
TEMBI
c CaMOCTOSITEII | BBITIOJIHEHHUS | b (Yac.) 0¢
- obecrieueHn
BHOM
paboTbI N
CaMOCTOATEI
bHOU
paboThI
1 Tema 1-6 Pentenne ITocne 61 JemoHcTparr | Microunnku u3
3a7au MIPOMICHHBIX ust FOTOBVI)IX OCHOBHOH
o TEM peuicHnun JIOTIOJTHUTENIbH
JIoMaIlHen y
OH JIUTEPATypPhI
paboret o TeEMe
2 1-3 Pemienue IMoce 116 JlemoHcTpary | TPAKTHICCKIX
i 3aHATUH;
3a71a4 MPONACHHBIX Usl TOTOBBIX
. TeM penreHui O0pa3zoBarensH
JIOMaIlHeH
BIE PECYPCHI,
pabotbl JIO-CTYTIHBIE TIO
JIOTUHY U
3 1-3 Pemienue [Tocne 31 JemoHcTparg y
3ayaq MPOMICHHBIX s TOTOBBIX | "2POTO>
TeM peIHCHI/Iﬁ mpeaoCTaBlIIeEM
AOMaIIHEH bIiM Hayunoii
paboThI OuOIHOTEKO
urv.

4.3. Conep:kanue y4e0HOro MaTrepuaJia

Ne

Tema

Kparkoe conep:kanue

1 cemecTp




MuoxecTtBa. OToOpakeHnss MHOKeCTB. DyHKIuu. OCHOBHBIC

BBenenue B | JIeMEeHTapHble  (YHKLIMH, WX CBOWCTBA U  TpaduKH.
MaTeMaTHY€CKHI [TocnenoBarenbHOCTH U TIpeAesbl. HempepbIBHOCTh U pa3phbiBbI
aHaIu3 ¢ynkuun. beckoHeuHO Manble, OECKOHEYHO OOJbIIKME H
9KBUBAJICHTHBIE (DYHKLUH.
[IpousBogHast, e€ reoMeTpuuecKuil M (U3NUYECKHIA CMBICI.
Hudbdepennman ¢pyakuu. [IpaBuna HaxXoXKACHHUS TPOU3BOIHON
u nuddepeHnuana. Tabnuna MIPOU3BOAHBIX u
muddepennmanos. [IpousBonusie u nuddepeHIuanbl BRICIINX
Huddepenunansaoe | mopsakos. Teopema o cpennem. Ilpasuno Jlonurans. YciaoBus
VCUHCIICHUE MOHOTOHHOCTH (yHKuMU. HeoOxoaumbele U 10CTaTOYHbIE
ycnoBus 3kcTpemyma (yHkiuu. Hambonblee ' HauMeHblee
3HaueHus (YHKIMM Ha 3aJaHHOM oTpe3ke. HMccnenoBanue
BBIMYKIOCTH  (yHkuuu. Touku meperuba. ACHUMITOTHI.
[TocTpoenue rpaduka ¢pynkiuu. ®opmyna Teimopa.
Huddepenunansaoe | YacTHble MPOU3BOJHBIC, YPABHEHUS KacaTeJbHOM MIOCKOCTU U
VCUHCIICHUE HopMmaiu. Juddepenuman, ero CBI3b € YaCTHBIMHU
(byHKIUI HECKOTBKUX | MPOU3BOAHBIMU. [lpon3BoaHas 1o HampaBieHuto. [paaueHt.
IIEPEMEHHBIX OKcTpeMyM (YHKLIUU HECKOJIBKUX NEPEMEHHBIX.
CpoiicTBa mepBooOpa3HbIX U Tabnauma UHTErpansoB. OCHOBHbIC
IIPHEMBI MHTETPUPOBAHUS. Merton HEOINPEACIEHHBIX
KO3((UIMEHTOB,  MHTETPUPOBAHHE  UPPALMOHAIBHBIX U
NurterpanbHoe TPUTOHOMETPUYECKUX BbIpaxeHuidl. [lonsATHe ompeneneHHOro
HCYUCIICHUE UHTErpaa. ®opmyna Herotona-JleitGnumna. 3ameHa

NIEPEMEHHON W MHTETPUPOBAHUE II0 YACTSAM B OIPEACICHHOM
UHTErpasie. leoMeTpuuecKkue MNPUIOKEHUS OINpPEAEICHHBIX
uHTerpanoB. HecoOCTBEHHbIE HHTETPAJIBI.

Kparnbie uHTErpansl

IloHnaTHe O KpaTHBIX MHTErpanax. J(BOWHBIE MHTErpajibl U HX
BBIUMCJICHHE. 3aMEHA IIEPEMEHHBIX B JBOWHOM MHTErpale.
JIBOoHBIE MHTErpalbl B NMOIAPHBIX KoopauHarax. [Ipunoxenus
JIBOMHBIX MHTETpajoB. TpOMHOW UHTETPaAJl U €r0 BHIYUCIICHHUE.
[Ipunoxenuss TPOMHBIX UHTETPAJIOB.

KpuBonuneinele u

KpuBonunelinelii unterpan [ pozna u ero BbIYUCICHUE.
KpuBonunennbii wunHterpan Il poma u ero BbIUHCICHHE.

LOBCDOXHOCTHLE [Ipunoxenuss KpUBOJIMHEHHBIX UHTErpanoB. I[loBepXHOCTHBIN
I/IHTC? O unrerpan [ pona u ero Beruncienue. [[oBepXHOCTHBIN HHTETpas
P II pona u ero BbrumcieHue. lIpwiiokeHHs ITOBEPXHOCTHBIX
WHTErpaJIoB.
2 cemecTp
CkanspHble U BEeKTOpHBIE 10JIs1. [[oBEpXHOCTH M TMHUM yPOBHS
CKaJSIPHOTO 10Js. BEeKTOpHblE JIMHUM BEKTOPHOIO IOJIS.
Onementsl  teopuu | Juddepennuanbupie onepanuu Haja MOISIMH: TPOU3BOAHAS 1O
noJis HaIPaBJICHUIO U TPAJAMEHT CKajsipHOro mnois; uBepreHuus u
potop BektopHoro nosis. [Totok mons. Hupkymsinua. Oneparop
l'amuibrona. OCHOBHBIE KJIaCcChI OJIEH
OOBIKHOBEHHBIE Huddepennmanbupie ypaBHeHHs 1-ro mopsaka. JIuHeiHbie

muddepeHraIbHbIe

muddepeHnranbHble YpaBHEHUS BBICIINX MOPAIKOB. JInHEiHbIe




YpaBHEHUSA

OJTHOPOJHBIE TU(GEPCHIIMATBLHBIC YPABHCHHS N-TO TOPSAIKA C
MOCTOSHHBIMU KO3 duimeHTamu. JInHelHHbIE HEOTHOPOIHBIC
muddepeHInATbHBIC YPABHEHUS N-TO TOPSAKAa ¢ MTOCTOSHHBIMU
ko3 punrenTamu. Cucrema JIMHEWHBIX OJTHOPOAHBIX
G GepeHIIMATBEHBIX YPABHEHUN 1-TO TTOPSIKA ¢ TIOCTOSTHHBIMHU
K03 PUIeHTaMH

Teopus psaoB

UYucnoBble psnapl.  HeoOxomuMoe  yclioBHE€ — CXOIMMOCTH.
Kpurepuit Komm. JlocratouHble NpPU3HAKU CXOAMMOCTHU
3HAKOMOCTOSHHBIX psAnoB. [lpusnak JleiOnumna. CreneHHbIe
panbl. Pamnyc cxomumoctu. Psaner Teisiopa m Maxkiiopena.
[IpubnuxeHHbIE BBIYUCICHUS C TIOMOIIBIO psAnOB. Pemenue
muddepeHInaIbHbBIX  YPaBHEHUH € TOMOIIBIO  PSIOB.
Tpuronomerpuueckuii psag @ypwe. Teopema upuxie.

3 cemecTp

Teopus psaoB

DYVHKUMOHAJBbHBIE psjbl: TeopeMbl O HENPEpbIBHOCTH,
NOWICHHOM  MHTETpUpPOBaHUM U JU(QepeHIrpOBaHUH
(yHKIIMOHAJIBHBIX PSAJIOB.

Crenennble psabl: Panuyc cxomumoctu. ®opmyna Kommwm -
Anamapa. Paznoxenne B psag  Telnopa  3ieMEHTapHBIX
¢byHnkuii, obnacts cxoqumoctu. [Ipunoxenus psaos.

Pan__wu__ wnrerpan _ @ypwe: Pasznoxkenue QyHKOU B
TpuroHomeTpuueckuii psg Pypree. Kommnekcnas dopma psna
®dypre, HaxokaeHue kodddumuento psga. IlpenenbHbIi
nepexon ot psaga Pypse k unrerpany dypre. [IpeodpasoBanue
®Dypbe 1151 TPOU3BOAHOM.

HuddepennmpoBanu

e CKaJIIPHBIX
BEKTOPHBIX TOJICH

u

Ckanspuple  monst  (mpeoOpas3oBaHHe,  HMHAYLHPOBAHHOE
WHBAapUAHTHOCTHIO). BekTopHbIe moJist (3aK0H TpeoOpa3oBaHus).
Omneparop Habna. [pagueHT — BEKTOpHOE MMOJe, AUBEPIEHIINS —
ckaysipHoe Tmosie. I'eomerpuueckuit cmbici. Potop. IIpumepst
BBIUKCIICHHUSL.

WNurerpupoBanue
CKaJISIPHBIX
BEKTOPHBIX IOJIEH

Teopemsl ['aycca u Ctokca B BekTOpHOU 3anucu. Ouznueckuii
cMbicil  guBepreHuuu. @Dusmyeckuil cmbica  poropa. Tpu
yCIIOBUSA MOTEHIUAIBHOCTH IOJIS. OproroHanpHbIe
KPUBOJIMHEMHBIE CHUCTEMBI KOOpAMHAT. BbIpakeHus s
IpaJucHTa, AUBCPreHIMM W JIAIUIACHAHA B KPHUBOJIMHEHHON
OPTOTOHAJILHOW CUCTEME KOOPAUHAT.

4.3.1. IlepevyeHb CEMHHAPCKHUX, NPAKTHYECKHUX 3aHATHI M J1a00paTOPHBIX padoT

Dopmu
Ne paznena u Tpymoem | Ouenoun PMHDY
HaumeHoBaHHE CEMUHAPOB, eMBbIe
No TEMBI KOCTb ble
MPaKTHICCKUX U JTJA0OPATOPHBIX padoT KOMIICTCH
JIUCIATUTAHEI (Jacen) cpencrTa
07044
1 cemecTp
1 | BBenenue B | MHOXecTBa. OtobpaxeHus 10 Kontpon | OIIK-1
MareMaTu4eckd | MHOXKecTB.  @DyHkuuu. OCHOBHBIE bHas
i aHamu3 aJIeMEHTapHble (QYHKIIMH, UX CBOHCTBA pabora
u rpaduku. [locnemoBarenbHOCTH U
npenensl. HenpepbIBHOCTH U pa3phiBbI




byHKITUH. Beckoneuno MaJble,
0OECKOHEUHO OoJIbILINE u
SKBUBAJICHTHBIC (DYHKI[HH.

Huddepenmnnan
bHOC
VCYHCIICHUE

IIponsBoaHasi, €€ reoOMETpUYECKUN U
¢busndeckuii cmbich. uddepenunan
¢byukiun.  [IpaBuna  HaxoXIeHUS
npou3BomHOM W nuddepenmuana.
Tabmuia MIPOU3BOJIHBIX u
nuddepennmanos. [IpomsBogHbie u
JudQepeHransl BEICIIMX TOPSIIKOB.
Teopema o cpennem. IlpaBuino
JlonuTana.  YcioBHST MOHOTOHHOCTH
(GyHKITUN. Heob6xoaumbie "
JIOCTaTOYHBIC YCJIOBUS OJKCTpEMyMa
(GyHKITUN. HaubGomnbiee u
HaUMEHbIIIee 3HaueHus (QYHKIUH Ha
3ajaHHOM oTpe3ke. lccienoBanue
BBIMTYKIJIOCTH (byHKIHH. Touku
nepernba. AcumntoTel. [locTpoenue
rpaguka GbyHKLIMH. ®opmyna
Teinopa.

10

Kontpon
bHasI
pabora

OIIK-1

Huddepennman
BHOE
WCUHUCIICHUE
byHKIHIA
HECKOJIBKHX
MEPEMEHHBIX

YacTHple NPOM3BOAHBIE, YpaBHEHUS
KacaTeJIbHOM IUIOCKOCTH M HOPMAJIH.
Huddepennman, ero  cBa3b ¢
YaCTHBIMU IIPOU3BOAHBIMHU.
IIpousBogHass 1O  HAIpPaBICHHUIO.
I'pamuent. OkctpemMym  QyHKIHH
HECKOJIbKUX MIEPEMEHHBIX.

14

Kontpon
bHasI
pabora

OIIK-1

HuTterpanbHoe
HNCYUHUCIICHUEC

CBoiicTBa 1epBoOOpa3HBIX U TAOIUIIA
uHTerpaioB.  OCHOBHBIE  TPUEMBI
WHTETPUPOBAHUSL. Meron
HEONpeaenEéHHbIX KO3 HUIMEHTOB,
UHTETPUPOBAaHUE UPPALMOHAIBHBIX U
TPUTOHOMETPUYECKUX  BBIPAXKEHUIA.
[ToHsATHE OIIpENeNeHHOro HMHTEerpasa.
dopmyiia Herotona-JleitOuumna.
3amMeHa MepEeMEHHON u
UHTETPUPOBAaHME IO  YacTsiM B
OIpEeJIeIIEHHOM UHTErpaie.
I'eomerpuueckue MIPUIIOKECHUS
OIpEIeIEHHBIX UHTErpasoB.
HecoOcTBenHble HHTETpaIbI.

14

KonTpon
bHasA
pabora

OIIK-1

Kparnbie
HUHTCIpaJibl

[lonsiTMe O KpaTHBIX HMHTErpajiax.
JIBoiHbBIE HMHTETPaIbl U 150,
BBIUMCJICHHE. 3aMEHA IIEPEMEHHBIX B
JBOMHOM HHTErpae. JIBOMHEIE
MHTETPaJIbl B MOJIIPHBIX KOOPANHATAX.
IIpunoxenuss IBOMHBIX HMHTETPAJOB.
TporiHoi HUHTETpal " ero
BBIYHCIICHHE.

12

KonTpon
bHasA
pabora

OIIK-1




[IpunokeHust TPOMHBIX HHTETPAJIOB.

KpuBonunennsl

e u
MTOBEPXHOCTHBIE
HMHTErpaJibl

Kpuonuneiinelii unterpan I pona u
€ro BBIYUCIICHUE.

Kpuonuneiinelii unterpan Il pona u
ero BBIUHCIICHHE. [Ipunoxxenus
KPUBOJIMHENHBIX UHTETPaJIoB.
[ToBepxHocTHBIM uHTErpan I poma u
ero BblyucieHue. [loBEpXHOCTHBIN
unrerpain Il poga v ero BbIYKCIICHHE.
[Ipunoxenus IIOBEPXHOCTHBIX
WUHTETPAJIOB.

Kontpon
bHasI
pabora

OIIK-1

2 cemecTp

JJIeMEHTBI
TEOPHUH TIOJIS

CkaysipHplE ¥ BEKTOPHBIC  IIOJIA.
[loBepxHOCTM M  JIMHUHM  YPOBHA
CKaJIIPHOTO moist. BekTopHbIEe NHHAN
BEKTOPHOTO T0JIS.
Huddepennmanbapie  onepanud  Haja
HOJISIMU: IIPOU3BOAHAS 1o
HAIPAaBICHUIO U I'PAJUECHT CKAJIIPHOTO
nosisg;  JluBepreHuMs U poOTOp
BeKTOpHOro nosa. Ilotok  moss.
Hupkymnsaaus. Oneparop ['amunsrona.
OcHoBHBIE KJIacCHI MOJNEH

12

KonTpon
bHasA
pabora

OIIK-1

OOBIKHOBEHHBIC
muddepennran
bHBIC
ypaBHCHHS

Huddepennunansupie ypaBHeHUs 1-r0
MopsiaKa. JInnennoie
nuddepeHnmaIbHbIe ypaBHEHUs
BBICILIAX MOPSIKOB. JIuneitnbie
OJIHOPOJHbBIC muddepeHuanbHbe
YpaBHEHHsI  N-TO Hopsi/IKa c
IIOCTOSIHHBIMU KO3 PUIIEHTaMH.
JInnelinbpie HEOJHOPO/IHbBIC
muddepeHraIbHbe YpaBHEHUST N-TO
Hopsi/IKa C HOCTOSSHHBIMU
ko3 purmentamu. Cucrema
JVHENHBIX OJTHOPOJIHBIX
muddepeHIMaIbHbIX ypaBHEHHH 1-r0
Hopsi/IKa C HOCTOSSHHBIMU
K03 puIeHTaMI

24

Kontpon
bHasI
pabora

OIIK-1

Teopust psinoB

YucnoBble PAIBL. HeobOxonnmoe
ycioBue  cxonumoctd.  Kpurepuii
Komm.  [locrarounsie  mpu3HAKH
CXOJUMOCTH 3HAKOIOCTOSIHHBIX
PSIOB. [IpuznHak JleitGamIIA.
Crenennble PAIBL. Pannyc
cxogumoct.  Psaasl  Teilnmopa wu
MakiopeHa. [Tpubnmxenuble
BBIYMCIICHUSI C IIOMOIIBIO  PSIZIOB.
Pemenue TuddepeHIraIbHbIX
YpaBHEHUH C TIOMOIIBK  PSIOB.
Tpuronomerpuueckui psan  Dypsbe.

24

KonTpon
bHasA
pabora

OIIK-1




Teopema Jlupuxie.

3 cemecTp

Teopus psinos

DyHKIIMOHAIBHbBIE psiabl: Teopembl O
HENPEPBIBHOCTH, IIOWIEHHOM
MHTEIPUPOBAHUU u
nuddepeHIMPOBaHIH
(GYHKIMOHATIBHBIX PSAIOB.

Crenennble pAABL: Panuyc
cxogumoctu. ®Popmyna Komm -
Anamapa. Paznoxenue B psa Teitopa
AJIEMEHTApHBIX  (QYHKIMH, 00IacTh
cxogumocTH. IIpunoxenus psgos.

Psan m unterpan @ypee: Pasznoxenue
(byHKUIUI B TPUTOHOMETPUUECKHUNA P
®ypoe. KommnekcHas ¢opma psna
@ypbe, HaxokIeHHE KOd(PPULIHEHTOB
pana. IlpenensHbll mepexon oT psaa
®yppe  k  wuHTerpany — Dypse.
[IpeobpazoBanue dypre TUTSt
IIPOU3BOIHOM.

14

Kontpon | OIIK-1
bHasA

pabora

Huddepenuupo
BaHUE
CKaJSIPHBIX U
BEKTOPHBIX
noJieu

Ckanspaple 1oyt (mpeoOpa3oBaHHeE,
MHAYLMPOBAaHHOE MHBAPUAHTHOCTHIO).
BexropHbie TOJIS (3akoH
npeoOpaszoBanusi). Omneparop Habna.
I'pagueHT —  BEKTOpHOE  TOJE,
TUBEPreHINSI — CKaJSIpHOE TIOJIE.
I'eomerpuyeckuii  cmbici.  Porop.
[IpuMepsl BeIUUCICHUS.

10

Kontpon | OIIK-1
bHasA

pabora

Nurerpuposanu
€ CKAJLIPHBIX U
BEKTOPHBIX
noJsen

Teopembr T'aycca u Crokca B
BEKTOpHOW  3amucu.  Dusnueckuii
CMbICTT auBepreHiuu. Dduzndeckuil
cMbIc  poropa. Tpu  ycimoBus
MOTEHIIUAIbHOCTH TOJIAL.
OpToroHanbHbie KPUBOJIMHENHBIC
CHUCTEMBI KOOPIMHAT. BeIpaxkeHus mis
rpajleHTa, JIUBEPTreHIINN u
JarjacuaHa B KPHUBOJIMHEHHON
OpPTOTOHAJIBHOM CUCTEME KOOPUHAT.

10

Kontpon | OIIK-1
bHasA

pabora

4.3.2 IlepevyeHn TeM (BONMPOCOB), BLIHOCHMBIX HA CAMOCTOSITEIbLHOE H3YY€eHNE CTYIEHTaMH B
paMKax caMOCTOSITeIbHOI padoThI

Ne

Tema

Bug camocTosiTens- 3amanne

HOM pabOTHI

Pexomennyemas
JuTeparypa

KomuuectBo
4acoB




1.1

Bsenenue B
MaTeMaTU4eCKUN
aHaJIu3

Homamrnsis pabora

Pemenue
3a/1a4,
aHAJIOTHUYHBIX
TEM, 4TO
OBLIH Ha
MPAKTHYECKH
X 3aHIATUIX.

1.2

Huddepennuans
HOE€ MCUHUCIICHUE

JomamHsist pabora

Pemrenne
3ajad,
AHAJIOTHYHBIX
TEM, qTO
ObLIU Ha
MPAKTHYECKH
X 3aHATHSIX.

1.3

Huddepennnans
HO€ HCYHMCIICHUE
byHKIHIA
HECKOJIBKHX
MIEPEMEHHBIX

Jomarmuss pabora

Pemenne
3aja4,
aHaAJIOTHYHBIX
TEM, YTO
ObBLIH Ha
MPaKTHYCCKH
X 3aHATHAX.

1.4

WNurerpansHoe
HCYUCIICHHE

Jomarssis pabota

Pemenue
3aad,
aHAJIOTHYIHBIX
TEM, 49TO
ObLIH Ha
MPaKTUYECKH
X 3aHATHUAX.

1.5

Kparnsie
UHTErpaJIbl

Jomamssst pabota

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

1.6

KpuBonuneiinble
"
IIOBEPXHOCTHBIE
MHTETpaJIbl

Homamrnss pabora

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

2.1

9JIeEMEHTBI
TEOPHUH OIS

JomamHsist pabota

Pemrenne
3a/ad,
AHAJIOTHYHBIX
TEM, 91O
ObLIU Ha
MIPAKTHYECKH
X 3aHSATHSIX.

2.2

OOBIKHOBEHHBIE

muddepeHnnan
HbIC YPABHCHHUS

Jomarmssist pabota

Pemenue
3aj1a4,
AHAJIOTUYHBIX

Hctounnkn u3
OCHOBHOH u
JONOJTHUTEIbHON

JUTEpaTypsl 10
TeMe
MPAKTHYECKUX
3aHSITUH.
OO6pazoBarenbHbIE
pecypchbl,
JOCTYIHbIE 1o
JIOTUHY "
Mapoio,
MPEA0CTABIISIEMbI
M Hayunoit
OuOIMOTEeKOM

10

10

10

10

10

11

45

31




TEM, 4YTO
OBLITH Ha
MPaKTUYECKU
X 3aHATHSIX.
2.3 |Teopus psigoB Jomarmasist pabora  |Pemenue
3aza4,
AHAJIOTUYHBIX
TEM, 49TOo 30
ObLIH Ha
MIPaKTUYECKU
X 3aHATHUSIX.
3.1 |®ynkuuonaneH |[{omamHss pabora |Pemenue
ble pAIbI, 3ajad,
CreneHHble AQHAJIOTUYHBIX
panel, Pan wm TEM, qT0 11
uHrerpain Oypeoe, ObUTH Ha
MPaKTUYECKU
X 3aHATHUSIX.
3.2 |duddepennupor |[lomamnss padbora |Pemienue
aHue 3az1ady,
CKasUIAPHBIX U AHAJIOTUYHBIX
BEKTOPHBIX TEM, YTO 10
rnoneun ObLTH Ha
MIPaKTUYECKU
X 3aHATHSIX.
3.3 |HuterpupoBanue |[lomamuss pabora |Perenue
CKasUIAPHBIX U 3aj1a4,
BEKTOPHBIX AQHAJIOTUYHBIX
roJjein TEM, 4TO 10
ObUTH Ha
MIPAKTUICCKH
X 3aHATHUSIX.

4.4. MeToguyeckue yKa3aHusi Mo OPraHu3aluM caMOCTOSATEIbLHOI paboThl CTYI€HTOB

Jliis 3aKkperuieHus: Marepuaia, pacCCMOTPEHHOIO Ha JIEKLIUAX U MPAKTHUECKUX 3aHATHUAX, CTyAEHTaM
OpeasiaraloTcsl 3aJadyd [0 HW3y4yaeMbIM pas3znenaM ©  Tpaduk ux BbionHeHUs. OreHka
CaMOCTOSATENILHOW pabOThI CTYIEHTOB NTPOBOJUTCS B BUJE MIPOBEPKH JOMAIIHENH pabOThl U yCTHOTO
3a4eTa.

4.5. IIlpumepHasi TeMaTHKA KypPCOBBIX padoT

Hammcanue kypcoBbIX pabOT MM MPOEKTOB HE MPEAYCMOTPEHa YIeOHBIM IIJIAHOM.

oV. YueOHO-MeTOAMYECKOE M MH(OPMAIIMOHHOE O0ecTiedyeHue JUCHUTJINHbBI

*2) OCHOBHAS JIMTeparypa

e 1. ®uxrenromnsl, [.M. Kypc auddepenumanbHoro u uaTerpaibHoro ucunciaenus [ Teker] : yue0. mis
CTyIl. 3. © MEXaHWKO-MaTeMaTHd. criell. By30B: B 3 1. / I. M. ®uxTeHronsil. - 8-¢ u3a. - M. :
®wu3mariaurt, 2006 - . - 22 cm.

oT.1. - 679 c. : rpad. - And. ykas.: c. 671-679. - ISBN 5-9221-0436-5 : 185.00 p.(97)



o2, Guxrenronpil, ['M. OcHoBBI MaTeMaTHuecKoro aHain3a. B 2-x 1. Tom 1 [DnekTpoHHBIH pecypcl]:
yuebHuK. — DnextpoH. naH. — CII6.: Jlans, 2015. — 441 c. — Pexum goctyna:
http://e.lanbook.com/books/element.php?pll_id=65055. HeorpanuueHHbIH JOCTYTI.

3. bareirun, B. B. COopHuK 3a/1a4 110 NIEKTPOAMHAMUKE U CTIEIMATIBLHON TEOPHUH OTHOCUTEIIBHOCTH
[Tekcr] : yue6. mocodue / B. B. barbirun, W. H. TonTeirus. - 4-e usn., nepepab. - CII6. ; M. ;
Kpacnonap : Jlans, 2010. - 473 c. - ISBN 978-5-8114-0921-1 (45)

¢0) 10NO/THUTEIbHAS JTUTEpPaTypa

el. JlemunoBuu b.I1. COopHuK 3amay 1 ynpaxHeHH 110 Matemarnyeckomy ananusy / B.I1. lemunoBuy.
— 14-e w3, uchp. - M. : Uzn-Bo MI'Y, 1998. - 624 ¢. (51)

2. Tep-KpuxopoB A.M. Kypc maremarnaeckoro ananusa / A.M. Tep-Kpukopos, M.U. [1labyxun. — M.
dusmariut, 1988.

e3. OcHoBbl MaTeMaTuyeckoro ananuza [Tekct]: yue6. 11 crya.pus.cren.u
crent."[Ipukn.maremaruka":B 2-x 4. / B.A.Unbun, 3.1 11o3nsk. - M. : @uzmataut. Y.1. - 2001. - 648 c.
©))

o4, OcHOBBI MaTeMaTHyeckoro aHaym3a [Tekcer]: yuel. s cTy. pu3.cruei.n
crerl."[Ipuxir.marematrka'":B 2-x 4. / B.A.Wneun, D.I.I1o3Hsk. - M. : ®mmartmt. Y.2. - 2001. - 464 c.
©))

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

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

8. bepmant, A.®. Kparkuii Kypc MaTeMaTH4IeCKOTO aHajm3a [ DIeKTPOHHBIN pecypc] : yueOHOe
nocobue / A.®. bepmanrt, .I. ApamanoBud. — Dnexrpon. nad. — CII6. : Jlanp, 2010. — 736 ¢. —
Pesxxum moctyma: http://e.lanbook.com/books/element.php?pll_id=2660 — 3aru1. ¢ 3xpaHa.

9. Kaprames, A.Il. Maremaruueckuii aHanu3 [D1eKTpoHHBIN pecypc] : yueoHoe nocobue / A.IL
Kaprames, b.JI. PoxxnectBenckuii. — Dnekrpon. gaH. — CII6. : Jlanb, 2007. — 448 c. — Pexum
nocryna: http://e.lanbook.com/books/element.php?pll_id=178.

¢10. bynak, 5.M. Kparnsie unrerpainsl u pansl [ Tekcr]: yueO. a5 ctya.¢us.u gpus.-mart.pak.yH-ToB /
B.M. bynak, C.B. ®omuH. - 3-¢ u3a. - M.: ®uzmaraut, 2002. - 511 c.; 22 cm. - ISBN 5-9221-0300-8

€2y

0) nepuoauYecKue U3IAHUSA

- HET

B) CIIMCOK aBTOPCKUX METOANICCKHUX pa3p360TOK
- HET

r) 0a3bl JaHHBIX, THPOPMALHOHHO-CIIPABOYHbIE U MIOUCKOBbIE CHCTEMbI

http://library.isu.ru/ - Hayunast bu6mmorexa UT'Y;

OO6pazoBarenbHbBIC pecypChl, JOCTYIHBIC TI0 JIOTHHY U ITapoJlto, MpeaocTaBiseMbiM Hay4qHoit
oubmuotexon UI'Y:

. https://isu.bibliotech.ru/ - Y3 «bubmmoTex»;

° http://e.lanbook.com - DBC «M3narenbctBo «Jlanby;

J http://rucontru - 3BC «PykoHT» - MexoTpacieBass Hay4yHas OuOIMOTEKa,
cozepkaniass ouu(ppoBaHHBIC KHUTH, MEPHONUYCCKHE H3IaHUS W OTICIIbHBIC CTaThH IO BCEM
OTpacisM 3HaHUH, a TaKKe ayAno-, BUICO-, MyJIbTUMEINA COPT U MHOTOE JIPYTO¢;

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


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

*VI. MaTepuajibHO-TeXHHUYECKOE O0ecnedyeHne U CIUIIUHBI

Jliig mpoBeZieHHsl 3aHATHI JIEKIIMOHHOTO THIIA B Kau€CTBE JAEMOHCTPALMOHHOTO 000pYyI0BaHUS
UCTIOJIB3yeTCsS MeJoBasi JIOCKa, MpOeKTop, HOyTOyk. HarmmsanocTs oOecneunBaercss IyTeM
M300pakeHUsT cXeM, auarpaMM u (Gopmyna ¢ moMmoripio Mena. Mcmomp3oBaHue T7100aIbHOM
KOMIIBIOTEPHON CETH MO3BOJSIET 00ECHEeUUTh TOCTYMHOCTh VIHTEpHET-pecypcoB W peajn30BaTh
CaMOCTOSITENIbHYI0 paboTy cryaeHToB. Ha ¢dakynprere w#meercs KOMIBIOTEpU3HUpPOBaHHAS
ayIuTOpHsl, TIpelHA3HAYCHHAs I CaMOCTOSITENIBHON pa0OThl, ¢ HEOTPAaHWYCHHBIM JIOCTYIIOM B
WNurtepHer.

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

*VII. O6pa3oBaresibHbIE TEXHOJIOTUHU

38.,[[3‘11/1 H3JIOKCHUA U H3YUCHUA JUCHUIUVIMHBI PCAU3YHOTCA B CICAYIOIIHUX (I)OpMaX
JACATCIIBHOCTH

’ JICKOMH, HALCJICHHBIC Ha IOJYUYCHUC HeO6XOHI/IMOI>'I I/IH(bOpMaLII/II/I, n cc
HCIIOJIB30BAHUC ITPU PCHICHUHA MTPAKTUYCCKUX 3a/1a4;
’ NPaKTUYCCKHUEC 3aHATHA, HAIIPABJICHHBIC Ha AKTUBHU3AWUIO IMO03HaBaTeIbHOM

JIeATETLHOCTH CTYJACHTOB U NMPUOOPETEHNS UMM HABBIKOB PEUICHUS MPAKTUYECKUX M MPOOIEMHBIX
3a/1a4;

‘ KOHCYJIbTalUU — €KCHCACIIBHO JJIA BCCX KEJIAOINX CTYACHTOB,

’ CaMOCTOATCIIbHAasA BHCAYAUTOpPHAA pa60Ta HallpaBJICHA Ha an06peTeHHe HaBBIKOB
CaMOCTOATCIIBHOTO PCIICHUA 3a4a4 110 JUCIHUIIIINHE,

’ TeKyH_IHﬁ KOHTPOJIb 3a ACATCIIbBHOCTBIO CTYACHTOB OCYIICCTBIISICTCA HAa JICKIHMOHHBIX

N MPAKTUYCCKHUX 3aHATUAX B X0J€ CaAMOCTOATCIIBHOI'O PCIICHUA 3aaa4, B TOM YHCJIC Y TOCKH.

oVIII. Ouenounsie MaTepuaibl 1JIsl TEKYLIEr0 KOHTPOJISI M IIPOMEKYTOYHOM aTTeCTAIIMH

8.1. O1ieHOYHBIE CpEACTBA AJIsi BXOJHOTO KOHTPOJIS (KOHTPOJIbHASI paboTa).

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

4) Tloctpouts rpaduk QYHKIHH: V 2%

5) Pemwuth ypaBHeHue: sin3x - 7sinx =0

6) Iloctpouts rpaduk dyHkmmu: » =2- . [1- x|

[
|
7) Pemmnts cucTeMy ypaBHEHHI: || f‘(l’.'l' ! E) =14



1) Pemmuts : 4a- 9a’! a-4+3a'f

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

2) Jloka3arb TOXKIAECTBO: Tr oG B¢

8.2. OueHouHbIE CPECTBA TEKYIIETO KOHTPOJISA

{

MarepuaJibl AJ1 NPOBeAeHHU TEKYIIEro U MPOMeKyTOYHOI0 KOHTPOJISA 3HAHUI CTYIeHTOB:

cobecenoBaHue 10 TEME

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

JleMOHCTPAIMOHHBII BAPHMAHT KOHTPOJIbHOI padoThI:

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

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

G

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

JleMOHCTPAIMOHHBII BAPHMAHT KOHTPOJILHOH padoThI

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

NoNe 2548, 2554, 2560, 2568, 2573

JleMOHCTPALIMOHHBIH BAPHAHT KOHTPOJIbHOM PadoThl

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

NeNe 2619, 2662, 2664, 2666.1, 2677

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

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

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

18.

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

31.
32.

33.
34.
35.

36.
37.
38.
39.

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

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

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

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

BriBoa ¢popmyn 1uist HAXOXKIEHUS IPOU3BOIHBIX.

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

neperu6a. O61mas cxema uccieoBaHus QyHKIIHH.

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

WHTerpupoBaHue palmoHaIbHBIX APOOECH.

HuTerpupoBaHue TpPUroHOMETPUUECKUX (QYHKIIHH.

WuTterpupoBanue anreOpanyeckux UppanroHaaIbHOCTEH.

[TonsiTHE ONpENEeHHOTO HHTETPAJIA, €r0 CBOMCTBA.

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

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

HecoGcTBeHHBIE HHTETPaAIbI, TEOPEMBI CPAaBHEHHUS.

[Ipenen v HeNpepHIBHOCT (DYHKIMH BYX NEPEMEHHBIX.

[Tonubrit Tuddepenran GyHKIMY MHOTHX TEPEMEHHBIX.

[TpubnuxeHHBIC BBIYUCIICHUS C TIOMOIIBIO MOTHOTO Aud depennana.

YacTHble TPOU3BOAHBIE BBICIIUX MOPSIKOB.

KacarenpHas mI0CKOCTh M1 HOpMaJb K TOBEPXHOCTH

JuddepeHurpoBaHme CIOKHBIX U HESIBHBIX (DYHKIIMHA MHOTHX ITEPEMEHHBIX.

DKCTpeMyM B TOUKE U B 00JIaCTH.

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

Onpenenenne TpPOMHOTO HHTErPaJia, €r0 CBOMCTBA U METOJIbI BEIYMCIICHUS.

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

[TpunoxeHust KpaTHBIX UHTETPAJIOB.

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

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

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

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

Teopema Crokca.



IIpumep 3K3aMeHANMOHHOIO OHJIeTa

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

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

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

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

2 cemecTp

1.

(e

WX bW

10.
11.

12

17

19.

20.

21.

22.
23.

24.

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

CkansspHoe nosie. IIoBepXHOCTH M IMHUU YPOBHS.

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

ITonsiTHE BEeKTOpPHOTO 1OJIs1. BEexTOpHBIE TMHUMY.

IToTok mons. JluBeprenuus, ee CBOMCTBA.

®opmyna Octporpanckoro-I'aycca B BeKTOpHOM opme.

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

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

3amaua Komm st muddepeHnmnaab-Horo ypaBHEHHs IEPBOTO MOPSIKA

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

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

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

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

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

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

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

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

Meton Bapuanuu (Jlarpanka) mpou3BOJILHBIX TOCTOSTHHBIX.

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

Onpenenenne uncnoBoro pana. OnpeneneHue 4aCTUYHON CyMMBI psizia.

Omnpenenenue cxoasuierocs yuciooro psaa. Kpurepuit Komm.

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

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

Teopema JleiiOHMIa. AGCOMIOTHAS U YCIOBHAsI CXOAUMOCTh 3HAKOUEPEAYIOIIUXCS PSJIOB.



32.

33.

34.
35.

36.

37.

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

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

Psin Teitnopa, Makinopena. Pa3nosxeHust OCHOBHBIX JIeMEHTAapHBIX (DyHKIMHA.

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

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

Teopema Jlupuxie.

[Ipumep 3K3aMeHaAlINOHHOTO OHJIeTa

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

3. HeoOxoaumplii IpU3HAK CXOAMMOCTH YHUCTIOBBIX PSIOB.

3 cemecTp

1.
2.

SAENANE

10.

11

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

OYHKIIMOHATBHBIE PSJIBI

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

CreneHHble b

Pannyc cxogumoctu

®opmyna Komn - Anamapa

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

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

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

. IIpeoGpazoBanne Oypbe 1151 TPOU3BOTHOM
12.
13.

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

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

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

KpuBonuHeiiHbIe U TOBEPXHOCTHBIE UHTETpasbl 11-ro pona

DuU3nYECKUN CMBICI JUBEPTEHLINU

DuU3NYECKUN CMBICT POTOpa

Tpu ycioBHsI NIOTEHIUATBHOCTH TOJIS

OproroHanbHble KPUBOJIIMHEHHBIE CUCTEMBI KOOPIUHAT

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



IIpumepsl 3agannii K 3x3ameny 3a Ll cemecTp

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

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

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

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

2
oz =2y-cose’
0x0y

2
o0z =—cose ‘e 2y
0x0y

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

2
P =2y—cose ‘e
0x0y

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

. %cos(3x—5)+C

4. Yka3aTbh 3HaUCHHE OMPECACIICHHOTIO HUHTCIpaJIa

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

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

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

/// - —C.B. JloB11IOB
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HN.o. 3aB. kadenpoit

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



