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1. Ilesb U UIaHUPYeEMBbIe Pe3y/JIbTATHI 0CBOCHHS JHCIUIIIHHBI

[lenbro 0OCBOEHUS AUCHHUIUINHBI SBISIETCS POPMUPOBAHUE CIEAYIOIIUX KOMITETEHIIUH:

—OIIK-3 — Cmoco0eH Ha OCHOBAaHMHM COBOKYITHOCTH MAaTE€MaTHYECKHUX METOOB
pa3pabaTeiBaTh,  OOOCHOBBIBATH W  pEaM30BbIBATh  MPOIEAYpbl  pelieHHs  3aaad
npodecCuOHATBLHOMN 1eATETFHOCTH.

Pe3ynbraramMu 0CBOEHUS IHMCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HNOIIK-3.1 JleMOHCTpUpYET HaBBIKM BBINOJIHEHUS CTAHIAPTHBIX JCUCTBUM, pEIICHUSA
TUTIOBBIX 33724, POPMYITUPYEMBIX B paMKaX 0a30BBIX MATEMATUUCCKUX TUCITUTIIHH.

HOIIK-3.2 OcymiecTBiasieT NPUMEHEHHE OCHOBHBIX TIOHSTHH, (aKTOB, KOHIICTIIIUH,
NPUHIIMIIOB MAaTeMAaTUKH © WHOOPMATHKH JUIS peIIeHUs 3a1ad  npodeccHOHAITBHON
JESITEIbHOCTH.

NOIIK-3.3 BeisaBnsieT Hay4yHYI0 CYIIHOCTb NpoOjeM, BO3HHMKAIOIUX B  XOJe
npodecCuoHaNbHOM NesSTeNbHOCTH, U MPUMEHSET COOTBETCTBYIOIINNM MaTeMaTHUECKUN anmapar
JUTSE UX (pOpMaTH3aIliK, aHATU3a U BRIPAOOTKH PEIICHHUS.

2. 3272491 0CBOECHHUSA JUCIHAILIHHDI

— OCBOUTH MCETOAbI MATEMATHUUYCCKOI'O aHallu3a, HeO6XOI[I/IMI>Ie KakK HpI/I I/I3yT-I€HI/II/I
OCTaJbHBIX KYPCOB, TaK W JJIsl PEIICHHs MPHUKIAJHBIX 3a7a4 B Pa3HbIX MPEIMETHBIX
00J1acTsIX;

-  yMeTh MPUMCHATh MNOHATHHHBIA ammapar JUCHMIUIMHBI Ui KOPPEKTHOTO
MOI[GJII/IPOBaHI/Iﬂ Ha OCHOBC BI)I‘-II/ICHI/ITGHI)HOI;'I TCXHUKHU C HpI/IBJ'IGLICHI/IeM TeOpI/II/I
npeaenoB GyHKImH, TuddepeHIHpOBaHIs, HHTSTPUPOBAHUS M PAa3IOKECHUS (YHKIIUN B
pAIbI

3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlucumMmiuHa OTHOCUTCS K 00s3aTeNbHOM dYacTh 00pa3oBaTeIbHOW MPOrpaMMBI.
JucuumimHa BXoguT B Moaynb "Matemaruka'.

4. Cemectp(bl) ocBOeHMs U GopMa(bl) NPOMEKYTOUHON ATTECTALMH MO TUCHMUILINHE

IlepBbIil cemecTp, 3a4eT
IIepBe1it cemecTp, 3K3aMEH
Bropoii cemectp, 3auer
Bropoii cemectp, sx3ameH
Tperuii cemectp, 3a4er
Tpertnii cemecTp, IK3aMeEH
UYerBepThill CEMECTP, 3a4ET
UYeTBepTslii ceMecTp, IK3aMEH

5. BxoaHblie TpeOOBaHMs 1JIs1 OCBOCHHS M CIMIIIMHBI
Jljis ycTienHoro OCBOCHUS JUCIUILIMHBL TPEOYIOTCSl KOMIIETEHIIUH, CPOPMUPOBAHHBIE B
X0/l OCBOEHHS 00pa30BaTeIbHBIX MPOTrpaMM HPEALIECTBYIOIIETO YPOBHS 00pa30BaHusl.

6. SI3bIK peasm3anmuu

Pycckuit

7. O0beM TUCHUILIUHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIUHBI COCTaBIAET 24 3.¢., 8§64 4acoB, U3 KOTOPHIX:
-JeKkuu: 256 4.
-IPAKTUYECKNE 3aHATHSA: 256 4.



O06BemM caMoCTOATETEHON PabOThI CTYACHTA ONPECIICH YICOHBIM TIJIAHOM.

8. CoaepikaHue TUCHHUILVINHBI, CTPYKTYPHPOBaHHOE 110 TEMaM

Tema 1. JleficTBUTEIBHBIC YUCIIA, TIPEACIIBI YUCIOBBIX MOCIIEI0BATEILHOCTEN
[Ipenen nocnenoBarensHocTH. CBOMCTBA IIpeena.

Tema 2. JleficTBuTenbHble QYHKIIMH JEHCTBUTENFHON IEPEMEHHOM.
ITpenen ¢pynkuuu u ero ceoiicrsa. OCHOBHBIE TUIIBI ITpeesIoB. [Ipon3BoaHbIe U
muddepennmansl. MccnenoBanue GpyHKIUI 1 TOCTpOSHKE TPaPUKOB.

Tema 3. MHTerpasibHoe ncuncienue GyHKIuil 1eiCTBUTENBHON TEPEMEHHO.
Heonpenenennsiit uaterpan. Materpansl Pumana, Ctuntbeca. CriocoObl BEIYMCICHUS.

Tewma 4. Pspl ¢ 1eMICTBUTEIBHBIMU U KOMIUIEKCHBIMH 4jieHaMU. OYHKIIMOHAIbHBIE PSJBL.
Paznoxxenne GyHKIUI B CTEIIEHHOW Psij.

Tema 5. luddepennmansnoe ucuncienue GyHKIN HECKOIbKUX EPEMEHHBIX.
HuddepenunpoBanue. O0paTHbIE 0TOOpaKEHUS U HesABHbIE QYHKIMH. be3ycnoBHbIN U
YCIIOBHBIN 9KCTPEMYM.

Tema 6. Psist Oypee.
Pasnoxenue ¢pynkiuii B pag @ypoe. CpolictBa psina Oypse. [lounennoe
Qg epeHMpoBaHne, UHTETPUPOBAHUE.

Tema 7. Uurerpansbl, 3aBucsimue ot napamerpa. CBoicTBa, criocoObl BeIYUCIICHHS. ['aMma u 6eta
byHKIHH.

Tema 8. KpaTHble uHTErpasl.
Mepa Kopnana. UHTerpupoBanue no u3sMepuMbiM MHOKecTBaM. CBOICTBa MHTErpaa.
MeTobl BEIYHCIIEHMUSL.

Tema 9, Teopus nosa. KpuBosinHelHbIE U IOBEPXHOCTHBIE HHTETPAJIBL.
CsoiicTBa unTerpanoB. CriocoOs! Beruucienus. [Ipunoxxenns reoMmeTpuueckrue u
duznueckue.

Tema 10. Teopust pyHKIMI KOMIUIEKCHOM EpEMEHHOM.
HuddepenunpoBanue, uaterpupoBanue. Psn Jlopana. OcoOble Touku. Boryertsl.
Bbrunciienue HHTErpaaoB ¢ NOMoIIbI0 BeIYeTOB. [IpeobpazoBanue @ypbe u Jlamnaca.

Tema 12. luddepenunanbable ypaBHEHHS.
OcHoBHbI€ THUIIBI AUPPepeHInaTbHBIX YPaBHEHUN IEPBOTO MOPSAIKA U CIIOCOOBI UX
pewenns. CucTeMbl TMHEHHBIX U (depeHIHaTbHBIX YPAaBHEHUH.

9. Tekymmii KOHTPOJIb O TUCHUIINHE

Texkymuil KOHTPOJb IO AWCIUIUIMHE NPOBOAUTCS IYTEM KOHTPOJS IOCEHIAEMOCTH,
IPOBE/IEHUS] KOHTPOJIBHBIX PaloT, BBIMOJHEHHS JOMAIIHUX 33JaHuil U QUKCUpyeTcs B (opme
KOHTPOJIBHOM TOYKH HE MEHEE OJJHOTO pa3a B CEMECTP.



10. ITopsiaok NpoBeieHUsI U KPUTEPUH OLCHUBAHUS MIPOMEKYTOYHOM aTTeCTALlUH

OKk3aMeH B KaXIOM CEMeCTpe IMPOBOJAMUTCS B TNHCBMEHHOW ¢opMe Mo OwmieTam.
DK3aMEHAIMOHHBIA OWJIET COCTOMT M3 TpPeX BONPOCOB U COACPKHUT BOMPOCHI [0 TEOPHUHU.
IIpomomxurensHOCTh dK3aMeHa 1,5 daca. Bo Bpems sk3amena mpoepsiercs aoctmkenne MOIIK-3.2,
HOIIK-3.3.

3adeT B KaKIOM CEMECTPE CTaBUTCS IO pPe3yJbTaTaM BBIMOJHCHUS JOMAIHUX 3aJaHuid U
pelIeHuss KOHTPOJIBHBIX padoT. [loirydeHue 3aueTa 1Mo MPaKTHKE SBISAETCS HEOOXOAMMBIM YCIOBHEM IS
JIOITyCKa K ’K3aMeHy. Bo Bpems 3auera mposepsiercs goctmkenue MOIIK-3.1, MOIIK-3.2.

[IpumepHbIii IEpeYeHb TEOPETUYECKUX BOIPOCOB
1.. IlpowsBoanas GyHKINH, 3aJaHHON MapaMeTPHIECKH.
. Auddepennnan pyHKInm.
. [IpousBonusie u auddepernnans Beicmnx nopsakos. @opmyna JleiioHUTIA.
. Teopembr ®epma, Ponns, Jlarpanxa, Komm.
. IIpaBuino Jlonurans.
. Onpezenenye TOUYKH SIKCTpEMyMa.
. Heobxonumoe ycioBue 3kcTpeMyMa.
. JlocTaTouHBIE YCIOBHS SKCTPEMyMa.
. CpoiicTBa nHTerpana Pumana xak ¢yHKunu BepxHero npezesna urerpupoBanus. CyniecTBOBaHHE
nepBooOpa3HON y MHTErpUpyeMOH, HerpepbIBHOM GyHKImA. Popmyna HetoTona-JleiiOHuIa.
10. 3ameHa epeMeHHOI, MHTETPUPOBAHUE I10 YaCTAM B ONPEACICHHOM HHTErpare.
11. ®opmyma Teiimopa ¢ OCTaTOUYHBIM WICHOM B HHTETPAIBHOM hopMe.
12. 'eomeTprudecKkue NPUIIOKEHHUS OTPENEIEHHOT0 HHTErpasla. Beraucnenue miomann miockux Guryp,
o0beMa, Tena BpameHus. CrpsiMisieMble KPUBBIC; AJIMHA KPUBOH.
13. Teopema o mpuBEACHUH KPaTHOTO MHTETPAA K ITOCIEC0BATEIbHBIM OHOKPATHBIM.
14. ®opmyna 3aMeHbI IEPEMEHHON B KPaTHOM HHTETpase.
15. HecoOcTBeHHbIE KpaTHbIE UHTETPAIbI.
16. Beruncnenue nnterpana [lyaccona.
17. KpuBonuHeitHble HHTETpalbl epBoro ponaa. Onpenenenue, cBoiicTBa. Cioco0 BEIYUCICHUS.
18. KpuBonuHeitHble HHTETpalIbl BTOPOro poaa. OnpepeneHue, CBONCTBRA.
Cnoco0 BEIYHCICHUS.
19. ®opmyna I'puna. Beruncnenue miomanei ¢ NOMOILbIO KPUBOJIMHEWHBIX
HHTETPAJIOB.
20. Teopema 0 TIpe/ICTaBICHUN aHAIUTHIECKON B Kpyre ()YHKIMH B BUE CTEIICHHOTO psija.
21. Pasnoxenne anamutuieckoit GpyHkiwm B psan Jlopana. HaxoxmeHue KodQQpUIueHTOB.
22. W3ommpoBaHHbBIE 0COOBIE TOYKH U MX KIacCH(DUKALHS.
23. Beruer QpyHKIMH B M30IMPOBaHHON 0c000# TOUKe. BEIUncieHe BEIUETa B TIOJIIOCE TIEPBOTO MOPSIKA
(2 popmyel), B ONMIOCE  TPOM3BOJILHOTO MOPSIZIKA.
24. OcHOBHas TeopeMa TEOPUU BBIYETOB.
25. BrruncneHue omnpeneneHHOro HHTerpana Ha 6eCKOHEUHOM IIPOMEXKYTKE C TOMOIIBIO BEIUETOB.
26. Brrancienne onpeaeeHHOT0 HHTETpajia Ha KOHEUHOM IIPOMEXKYTKE C IIOMOIIBIO BEIUETOB.
27. IlpeobpaszoBanue Jlamnaca. CBocTBa.

O 03O L Wi

ITpumeps! 3a1ay:

Bapuanr 1 Bapuant 2
In (xz n yz) 1. Bpuucauts 006beM TeENa, OrpaHUYCHHOTO

1. Borumcnuts uHTErpan ” > dxdy ,rne MOBEPXHOCTSIMHU: Z = ln(l +x*+)° ), ¥ +y*=2,z=0

S Xty §
2. Haiiti 06beM Tena, OrpaHNYEHHOTO MOBEPXHOCTHIO
obmacts D 3amana HepaBeHCTBAMH ER ER
2 2 2 4L =2z, =1
I<x"+y <e”, y—x20. a iy AT
dGg z=0,b>a>0

2. Bsluucnaute TpOWHON UHTErpa: H_f

G
ecii 00J1aCTh MHTETPUPOBAHUS 331aHa YPaBHEHHUSMU: 1= Iﬂ((x+ y)2 —z)dxdydz , rne T - obnacts,
G: x+y=3, x=0, y=2, z=0. r

(1 XY+ 2)3 | 3. BbluMcIUTB TPOIiHO# HHTErpa

OrpaHNYCHHAs MOBEPXHOCTIAMMU:

3. Haiiti 00beM Tenla, OrpaHUYEHHOTO MOBEPXHOCTHIO




X +y+z =1, z=0, (z—l)2=x2+y2.
¥’ +y*+z8 =16,
2 =x*+)°,

y=0,z=0,y=x,
x>20,y>20,z20.

Bapuanr 1 Bapuant 2

1. Pasnoxurs Qynkumio (-x)B psag  Dypee Ha | 1. Paznoxurs ¢bynkmio f{x)=(x/3) B
oTpe3Ke [-m, T| B TpUroHOMeTpuieckor gopme. TpuroHoMmerpudeckuit psag ypwe Ha oTpeske [-3, 3].

2. Halitn pasnoxenme Qynxmmu fix)=a, x €[-m, 0), | 2. Pasnoxute ¢ynxmmo flx)=]x| B pag ODypee Ha
fix)=-a,x €(0, ], a >0 xomrekcHsIii psax Oypre. orpeske [-1, 1] B KOMIUIEKCHOI (opme.

3. Jlokazate paseHcTBO IlapceBans, npusecTn ero | 3. JlokasaTh, 4TO B MPOCTpaHcTBe L, [—a,a] cucreMa

TPUTOHOMETPUUECKYIO U KOMIUIEKCHYIO (DOPMBI. . .
P P Y yo dop GbyHKIUH (l,coskt,smkt)keN OpPTOTOHAJIbHAS.

Pesynerarbl  9K3aMEHa  ONPEACIAIOTCS  OLEHKAMH  «OTJIHYHO»,  «XOPOIIOY»,
((YIIOBJIGTBOPI/ITCJIBHO», «HCYIIOBJIGTBOPI/ITCJH)HO».

O1eHKH MPH TPOBEJCHUN dK3aMeHa (POPMUPYIOTCSI B COOTBETCTBHH C HUKETIPUBEICHHOM
TaOJINIEN.

2 3 4 5
He ortBermn Hu Ha | OTBeTn Ha ofauH u3 | OTBeTHI HA BONPOCHL, | [IpaBMIIBHO  OTBETHII
OJIUH W3 BOIIPOCOB. OCHOBHBIX BOIIPOCOB | COEpIKaIIrecs B | Ha BCE BOIPOCHI.
M Ha OJWH - JIBa | DK3aMEHAIIMOHHOM
YaCTUYHO. ouiere, HO c
3aMeYaHUSIMU.

11. YuyeOHoO-MeTOANYECKOE O0eceyeHne

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO JUCIHUIUIMHE B SJICKTPOHHOM YHHBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=00000

0) OrieHOYHBIE MaTepHalbl TEKYHIEro KOHTPOJS M MPOMEKYTOYHOW aTTECTAllUH T10
mucruminbe (Ilpunoxenue 1).

B) [Inan cemMuHapCcKuX / MPaKTUYECKUX 3aHATHH M0 TUCIUTIIHHE.

Pasnen 1. [leficTBUTENbHBIE YKCIIA, TIPEENBI YACIOBBIX MOCIIE0BaTEILHOCTEN

BBeenre B MHOXKECTBA IEUCTBUTENBHBIX YnceNl. Akcnombl R. BepxHue u HIbKHUE TPaHU YHCIOBBIX MHOXKECTB.
Teopema 0 BIOKEHHBIX OTPE3Kax

YucnoBele Tocie10BaTeIbHOCTH U UX npeaedsl (o Komy, no Ieitne).

CaolicTBa npeiesioB nocieaoBareabHocTed. Yuco e.

YacTtuyHble Ipeebl, BEpXHUI U HUKHUM MIpeiesibl U UX CBOICTBA.

Teopema bonbuano-Beliepmrpacca u kputepuit Komn.

Paznen 2. [lelicTBuTenbHbIE QYHKINHU JEHCTBUTENILHOM epeMeHHOM. [IponsBoanbie u aud depeHnuas.
Onpenenenne npeaena ¢pyaxuy B Touke mo Komu u I'efine. CBoiicTBa npenena ¢yHKIHN B TOUKE (OCHOBHBIE
TEOPEMBI).

IlepBblii 1 BTOPOil 3aMedaTenbHbIE IIPEJEIIbl U CIEACTBUS U3 HUX.

Onpexnenenne HeNIPephIBHON (QyHKIMHK B Touke. CBOMCTBA HEMIPEPHIBHBIX QYHKINH (apr(pMeTHIECKIE OTIepanny,
cioxHas QyHKIUs, oOpaTHas QYHKIHS).

Toukwu pa3psiBa. CBOHCTBa HETPEPHIBHBIX Ha OTpe3ke QYyHKIUAX (Teopema Belepmtpacca, Kantopa).
Omnpenenenne npousBoano. Ipasuna mupdepenunponanns. Tabnuna npon3BoaHbix. [Ipon3BoHas CIOXKHOM
¢ynknun. [IponsBoanas GyHKIUY, 3alaHHON TApaMETPUIECKH.

Juddepennnan yaxunu. I[Iponssoausie n qupdpepennnans Beicmux nopsakos. @opmyna Jleiidnanna. Teopems
®epma, Ponns, Jlarpanxka, Kommu. IlpaBuno Jlonurans.



https://moodle.tsu.ru/course/view.php?id=00000

Omnpenenenne ToUk SKcTpeMyma. Heobxomumoe ycnosue skcTpeMyMa. JloCTaTOUHBIE YCIOBHUS I9KCTPEMYyMa.
BeImyxitocTs, BOTHYTOCTB, TOUKH TTepernda. TeopeMsl 0 BBIMYKIBIX GyHKOusaX. AcumMnToTsl. CriocoOs!
HaXOXJICHHUS.

®opwmyna Tetnopa ¢ octarogHsM wieHoM B ¢popme [leano, Kommm. ®opmyna Tefinopa aist smeMeHTapHBIX

(hyHKIHH.

Paznen 3. UnrterpanbHoe ncuncieHne GyHKIMN TeHCTBUTENBHOM epeMeHHoi. MHTerpansl Pumana.
[epBooOpasnas. Heonpenenennslit narerpan. CBOMCTBa HEOIPEIEICHHOTO HHTErpala.

®dopmyIia 3aMeHbI IEPEMEHHOH B HEONIPEIeIEHHOM HHTErpae.

®DopMysa HHTETPUPOBAHHUS TI0 YACTSIM B HEONPEACICHHOM HHTETpaje.

WHTerpupoBanue pannoHaIbHbIX QyHKIMH. MHTErprpoBaHne 21eMEeHTapHBIX JpOOei.

OnpeneneHHbI HHTErpall. 3aa4uu, IPUBOISIINE K HOHIATHIO onpeeneHHoro uaterpana. Cymmsr lapOy u ux
cBoiicTBa. OTnpeIeICHHBI HHTETPa.

Kputepuii naterpupyemoctu. HTerpansasie cymmsl Pumana. Kitaccel HHTETprpyeMBIX QYHKITHH (HeTIpepBIBHEIC,
MOHOTOHHBIE, KyCOYHO - HETIPEPBIBHBIC).

Teopema JlapOy. CBoiicTBa onpeieieHHOTo nHTerpana. HepaBeHCTBa, TeOpeMBbI 0 cpeqHeM. VHTerpupyemMocTb
MPON3BEACHHS HHTETPUPYEMBIX (DyHKIHI.

CaoiicTBa nHTeTpana PuMana kak pyHKIMM BEpXHETO Npeena HHTerpupoBanus. CyliecTBOBaHHE IEPBOOOPa3HOM
y HHTErpHpyemMoii, HenpepbiBHOW QyHKMiA. Popmyna Herorona-Jleiibnnna. 3amMeHa nepeMeHHOH,
HMHTETPUPOBaHME II0 YacTIM B ollpefesieHHOM uHTerpaie. @opmyna Telnopa ¢ OCTaTOUHBIM YJICHOM B
UHTEerpajbHOU GopMe. ['eoMeTpryeckre MPUIIOKEHUS ONPENIeIEHHOTO HHTerpaia. BrluucieHue mionany miockux
¢uryp, oobema Tena BpauieHus. CrpsiMisieMble KpUBBIE; IJTHHA KPUBOH.

Hecob6cTBeHHBIC HHTETPAJIBI TIEPBOTO U BTOPOT'O poja. AOCONIOTHAS U YCIOBHAS CXOJUMOCTb. [Ipu3Haku
CXOJMMOCTH: cpaBHeHus, upuxie, AGemns.

Pasnen 4. Psjpl ¢ nelCTBUTENBHBIMU U KOMIUIEKCHBIMU YjieHaMH. D yHKIMOHATIBHBIE PsiAbL. Psaabl ¢
JEHCTBUTENLHBIMU M KOMILIEKCHBIMY WieHaMH. DyHKIHMOHAIbHBIE psiabl. CTENEeHHBIE PSBL.

YuctoBoii psin, ero cxoquMocTh u cymma. Kpurepwuii Komn. AGcontoTHas # yCIOBHAS CXOTUMOCTD PSJIOB.
OCHOBHBIE IPU3HAKN CXOANMOCTH YNCIIOBBIX PSIIOB.: CPAaBHEHMS, HHTETrpaibHbIH, Jlanambepa, Kommn, JleiiOnumna,
Hupuxie, Aoens. [lepecTaHoBKa YIEHOB aOCOIOTHO U YCIIOBHO CXOAIIAXCS PSIIOB, Teopema Pumana.

D yHKIMOHAIbHBIE II0CIEN0BATEILHOCTY U psiibl. PaBHOMEpHas cxonuMocTs. IIpu3Haku paBHOMEpHOH
cXoauMocTH. TeopeMbl 0 paBHOMEPHO CXOASAIINXCS MOCIEA0BATEILHOCTSIX U PsilaX: HEMPEPHIBHOCTH MPeeIbHON
(GyHKIMH ¥ CYMMBI psizia, nowieHHoe nuddepeHInpoBaHie U HHTErPUPOBaHHE.

Crenennsle psasl. Teopems! AGens. MIHTepBan U pagiyc CXOJUMOCTH.

Pa3znoxxenne QyHKILUIT B CTENICHHBIE PSIIbI

Pazgen 5. Tuddepennnansaoe ncancienne GyHKIMA HECKOIBKIX TepeMeHHBIX. OOpaTHBIe 0TOOpaKeHHUS U
HESIBHBIC (DYHKITHH.

BexkTopHBIe (yHKIINN HECKOJIBKHX IepeMeHHBIX. HempephiBHOCTD, aud dhepeHiupyemocts. JnuddepeHnmupyeMocts
cnoxxHo ¢yHkumu. [Ipon3BoaHAs 0 HAIIPaBICHHUIO, CBOWCTBA. YacTHEIE Tpou3BoaHbIe. HeoOxoammoe n
JIOCTAaTOYHOE ycloBre AU GepeHIPyEeMOCTH.

[TpousBonHbIie u muddepenimans BICNX NOpsiaKoB. CBOMCTBA CMELIAHHBIX YaCTHBIX MPOU3BOIHBIX.

®opmyna Teitnopa. JlokanbHbIi 3kcTpeMyM. Heobxonnmoe, 10cTaTOUHOE YCIOBUE SKCTPEMyMa

Pa3znen 6. Mepa XKopnana. Kpatasie naterpansl. IHTerpansl, 3aBUCAIINE OT apaMeTpa

WHTerpaisl, 3aBUCAIINE OT ITapamMeTpa. HenpepsiBHOCTB, HHTErpHpOBaHKe U AupGepeHIupoBaHIe 110
napameTpy. HecoOcTBeHHBIE HHTETpaIb, 3aBUCSIIIHE OT ITapaMeTpa, paBHOMEpPHast CX0IUMOocTh. [Ipn3Haku
paBHOMepHOH cxoxumoctu Beiiepirpacca, Jupuxie, Abess. CBolicTBa PaBHOMEPHO CXOJSIINXCA
HEecOOCTBEHHBIX HHTETPAJIOB.

HenpepsiBHOCTB, HHTErpHpOBaHUe U MU (HepeHINPOBAHUE M0 TTApaMeTpy HecOOCTBEHHBIX MHTErpanoB. bera-
¢yHKIMA 1 raMMa-(QyHKIUS 1 UX cBolicTBa. OCHOBHAsI TEOpeMa O raMMa-(yHKIHH.

Kparnsie naterpanst. Cymmsl JlapOy, BepxHuil n HHKHUHM HHTErpansl. MHTerpans: no 6pycy. MHTerpupyemocTsb
HenpepbsiBHOU (yHKIMU. CBOMCTBAa HHTErpana. MHOXecTBa, u3MmepuMmsbie 1o JKopaany. BHyTpeHHss Mepa.
CBoiicTBa M3MEPUMBIX MHOXKECTB.

Hunmuaapudeckne MHOKECTBa. MIHTErpas mo u3MepruMbIM MHOKECTBaM.. TeopemMa o IpUBEICHIH KPaTHOTO
MHTErpaia K MOoCIe0BaTeIbHBIM OJHOKpPaTHEIM. DopMyra 3aMeHBI IIEPEMEHHON B KPATHOM HHTETpale.
Heco6cTBenHble KpaTHBIE HHTETpabl. Brrancinenue nnaterpana [lyaccona.

Paszgen 7. Teopus nonst. KpuBonuHeiiHble 1 TOBEPXHOCTHBIE HHTETPAJIbI

KpuBonuneiitnble nHTErpaisl nepeoro pona. Onpenenenue, cBoiictBa. Criocob Beruncienus. KpuponnHeiHbie
MHTETpajbl Broporo poaa. Onpenenenue, cBoicTBa. Criocod BHIYNCICHUSI.

®opmyna I'puna. Beraucnenue miomazei ¢ moMOLIb0 KpUBOIUHEWHBIX HHTETPAIIOB.

[ToBepXHOCTHBIE HHTETPAJIBI IEPBOTO U BTOPOTo poaa. CriocoOb! BEIYHUCIICHHS.



Juseprenus, potop. ®opmyna Octporpaackoro-I'aycca. @opmyna Ctokca.

Paspnen 8. Psanp1 @ypre. UnTerpan Oypoe.

Psmer @ypre. Tpuronomerpudeckas cucreMa, cBoiictsa. Haxoxnenne ko3¢ duirnerro. MUHIManbHOE CBOMCTBO
ko PunnerToB Dypre. Ctpemierne K03(HHUITHEHTOB K HYITIO.

Yactiaasle cymmsl psiga @ypse. SAapo dupuxie. [puHmmn nokamm3anuu. CxoguMocTts paga Oypre B TOUKE.
Teopema Jlunu. Cymma O@eitepa. SAnpo Deitepa. Teopema Deiiepa.

Wnrerpuposanue, muppepenunponanue Psnos @ypre. Hepasencrro beccens.

Paznen 9. Teopus ¢pyHKIMH KOMIUIEKCHOU epeMeHHoH. [luddepeHunpoBanme, HHTErpUPOBaHHE.

[IpousBoaHast GyHKIMH KOMIUIEKCHOM NepeMeHHOH. AHanuTrieckue pyHkiun. Y ciosus Komm-Pumana.
Hocratounsle ycnoBus quddepeHunpyeMmocty. MHTerpupoBanue GyHKIMHA KOMIUIEKCHOH IEPEMEHHOM.

CaoiicTBa.

Teopema Ko, ®opmyna Komm. [TpuHINI MakcuMyMa MOIYIIS 7S aHATATHIECKUX (PYHKITHIA.

WuTerpansl, 3apucsnime ot napamerpa. TeopeMa 00 aHATUTHYHOCTH TIPOM3BOTHOM. CymiecTBOBaHHE

MIPOM3BOTHBIX BCEX MOPSIKOB y aHaMUTHYeCKOH QyHKimu. Teopema JInmyBums.

Teopema o TIpeICTaBICHUN AaHATUTHIECKON B Kpyre (DYyHKIIMH B BHIE CTEIIEHHOTO psifia. TeopeMa eAMHCTBEHHOCTH

AQHATUTHYECKHUX (QYHKIIUH.

Pa3nen 10. Psn Jlopana. OcoObie Touku. BoIueTsr.

Psn Jlopana. O6nacth cxoguMocTu. Pasnokenue ananutuieckoil GyHkiuu B psag Jlopana. Haxoxnenue

K03 HULNEHTOB.

H3onupoBaHHBIE 0COOBIE TOUKU M MX KJIACCU(DHKALUSL. CBOIICTBO CyLIECTBEHHO 0CO00I TOUKH (TeopeMa
Coxomkoro - Betiepmrpacca). CpoiicTBo monroca. CBOWUCTBO yCTPaHUMOH 0COOOM TOUKH.

Beruer ¢pyHKIMN B H30IMPOBAHHON 0C000i TOUKe. BRIunciieHne BhIUETA B MTOJIIOCE IIEPBOTO Mopsika (2 hopMyIbl),
B TIOJIIOCE  IIPOM3BOJIHOTO MOPSIIKA. OcHOBHast TeOpeMa TEOPUH BEIIETOB.

Pa3gen 11. BrrumcieHne HHTETPAOB ¢ IOMOMIBIO BEIUETOB. [IpeobpazoBanue Jlammaca.

Beruncnenue onpeaeneHHOTo HHTErpaia Ha OECKOHEYHOM IPOMEKYTKE C TIOMOIIBIO BEYETOB. Brrancnenue
OTIpeIeNIeHHOT0 MHTEerpaia Ha KOHEYHOM MPOMEXYTKe ¢ IOMOIIbIo BerueToB. JlemMma JKoprana.
Jlorapudmudeckuii Berder. Teopema Pyme.

IIpeobpaszoBanue Jlamnaca. CroiicTBa. HaxoxaeHue uHTErpaa no u3odpaxenuro. @opmyna MeminHa. Y cioBus
CyIIIECTBOBaHMS OpUTHHAJIA.

Paznen 12. [luddepeHunanbHble ypaBHEHUS

Juddepennnansusie ypasaenus. Obmiee, yactHoe, ocodoe pentenne. OOmmii HHTeTrpat. Y paBHEHHUS ¢
pasgensromumMucs nepeMeHHbIMI. OJHOPOJHBIE ypaBHEHHA. Y paBHEHUS, IPUBOSIIUECS K OMHOPOIHBIM.
Jluneiinsie muddepeHmansHple ypaBHEHHS TIEPBOTO MOpsiaka. MeTos Bapuanny pou3BOJILHOM MTOCTOSTHHOM.
YpaBHeHUs B HONHBIX AU depeHnnanax.

Teopema banaxa o cxxumMaromem orodpaxeHnn. Teopema o CyIIeCTBOBAaHUH M €MHCTBEHHOCTH PELICHUS
T PepeHINATHHOTO YPaBHEHHS.

Jluneitnsle ypaBHeHUs n-ro nopsaka. CyniecTBoBaHue penieHns. @yHIaMeHTallbHas CUCTeMa PeLIeHu.
JluneitHble ypaBHEHUS N-TO TOPSIKA C OCTOSHHBIME K03 duimenTamu (0AHOPOIHBIE, HEOJHOPOIHBIE).
ITocTpoerne GpyHAaMEHTATBHON CUCTEMBI peIeHIH. MeTo 1 Bapuauy IPOU3BOIBHBIX TOCTOSHHBIX.
CucTeMbl THHEHHBIX YPaBHEHHUH C TOCTOSHHBIMU K03 (duuneaTamu. MaTpudHasi SKCIIOHEHTA.

,Z[) Mertoauueckue YKa3aHud 110 OpraHu3anuun CaMOCTOSITEIbHOM pa6OTLI CTYACHTOB.

12. Ilepedyenn yueOHOM quTEPATYpHI M pecypcoB cetu UHTEepHeT

a) OCHOBHAs TUTepaTypa:
- Kynpssues JI.JZI. Kypc matemarnueckoro ananuza T. 1 M.: FOpait

2009. - 607 c.
- Kynpssues JI. 1. Kypc marematuyeckoro ananuza T. 3 M.: FOpaiit
2016. -350 ¢

- Hemuposuu b.I1. COopHuUK 3a/1a4 U yrpa)kHEHHUH 110 MATEMaTUYECKOMY aHATU3Y
M : Jlanb 2017. - 624 c.
- CBemHukoB, A. I'., TuxonoB A.H. Teopus GpyHKIINI KOMILIEKCHOHN ITEPEMEHHOM.


http://chamo.lib.tsu.ru/lib/item?id=chamo:533346&theme=system

M: ®wuzmarnut 2001. - 335 c.

- OumunmoB A.®D. Coopuuk 3amau mo auddepeHimanbHbpIM ypaBHeHussM MOCKBa :
Jlenang 2015. - 235 c.

- Onwcroneir J1.O. [luddepennmansubie ypasuenus M. JIKHU 2008 - 309 c.

0) IOTIOJTHUTEIbHAS JTUTEPATYpa:

- ®uxrenromnsi I.M. Kypc muddepeHnaabHOro 1 MHTErpagbHOrO UCUUCICHHUS .
T.1: y4eOHUK : [ CTYA€HTOB YHUBEPCUTETOB, IEArOTUYECKUX U
TeXHUYeCcKUX BY30B : B 3 T.] CII6. : Jlans 2009. - 607 c.

-@uxTenroisbl] .M. Kypc nuddepeHnnanbHOro 1 HHTErpaibHOIO HCUHCICHUS
T. 2 : yueOHUK : [1UIsI CTYICHTOB YHHBEPCHTETOB, TI€IarOTHYECKUX M TEXHUYECKHUX
By308 : B 3 1.]. CIIG. : Jlans. 2009. - 800 c.

-@uxTenroiubl] .M. Kypc nuddepeHnnanbHOro u HHTErpaabHOTO UCUUCICHUS
T. 3 : y4eOHHUK : [IUIsI CTY/ICHTOB YHUBEPCHTETOB, MEArOTHIECKUX W TEXHHICCKHUX

By30B : B 3 1.]. CIIO6. : JIanb. 2009. — 656 c.

B) pecypchl cetu MIHTepHEeT:

1. Dnexrponnas oubmmoreka (pernozuropuii) TT'Y [DnexTpoHHBIH pecypc] /
OnektpoHHas 6ubinoreka (peno3utopuit) TI'Y : [caiit]. — [Tomck, 2011-2016]. — URL:
http://vital.lib.tsu.ru/vital/access/manager/Index.

2. http://exponenta.ru
http://www-sbras.nsc.ru/win/mathpub/math_www.html
http://www.mathelp.spb.ru

http://ilib.mccme.ru

http://256bit.ru

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker nporpamm. Brxitouaer mpuioxeHus:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOJIMYHO JOCTYIHBIE oOnauynble TexHomoruu (Google Docs, SInaexc AuCK U T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJNEKTPOHHBIN Karajor Hay4noi 6ubnmoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas oubnmoreka (peno3uTOpHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT cTynenta — http://www.studentlibrary.ru/
— OO6pa3oBatenbHas miaardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuanbHO-TeXHH4YECKOe o0ecnevyeHne

AyauTopun Uil IPOBEAEHUS 3aHATUHI JIEKIUOHHOTO THIIA.

Aynutopun JUisi TPOBEACHUS 3aHATHM CEMHHAPCKOTO THUIA, WHIUBUAYAIbHBIX U
TPYNIOBBIX KOHCYJBTAIM, TEKYILIETr0 KOHTPOJIA U NMPOMEKYTOUHOM arrecTanuu. CrenuanbHble
TEXHUYECKHE CpeAcTBa (MPOEKTOp, KOMIBIOTED W T.OA.) TPeOYIOTCS JUIsl JI€MOHCTpAIUH
MaTrepHuasa B paMKaxX U3y4aeMbIX pa3/elioB,


http://exponenta.ru/
http://www-sbras.nsc.ru/win/mathpub/math_www.html
http://www.mathelp.spb.ru/
http://ilib.mccme.ru/
http://256bit.ru/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

[TomernieHust U1 CaMOCTOSITENIbHOW pabOThl, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKON U
JOCTYNOM K ceTu VHTepHeT, B 3JIEKTPOHHYIO HMH(OPMALMOHHO-00pa30BaTeNbHYIO Cpely U K
MH(POPMALIMOHHBIM CITPABOYHBIM CUCTEMaM.

15. Undopmanus o pazpadoTyukax

Bopob6eitunkoB Cepreit DpukoBud, 1.¢.-M.H., IOIEHT, podeccop Kad. CUCTEMHOTO
aHaJIM3a U MATEMaTHYECKOTO MOICTHPOBAHHSI



