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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enssMu1 OCBOEHMS TUCLMIUIAHBI (MOYJIS) SIBJISFOTCSL:

- 00ecne4YnTh CTYIEHTOB IPOYHBIMU 3HAHUSAMHU B 00JACTH MAaTEMaTHYECKOTO
aHanu3a, (OpPMHPOBAHHE OCHOB MAaTEMaTUYECKOW TMOATOTOBKUA CTYJACHTOB,
HEOOXOIUMBIX JIJIsi TPO(PECCHOHANIBHOM IESITeIbHOCTH OaKaIaBpoB;

- ¢QopmupoBaHME  KOMMETCHLUUH JUII  HAYYHO-UCCIIEIOBATEIHCKOM
NEeSATENbHOCTH;

- M3y4YeHHE HEOOXOAMMBIX CBsI3€d 3TOM HAyKH C JMHEHHOW anredpoi,
MEXaHHUKOU, (PU3UKON, KOMIUIEKCHBIM aHAJIU30M H JIp. pa3iesiaMyd MaTeMaTUKH;

- TMOArOTOBKA K HW3YYECHUIO JAJbHEWIINX U CHEUUAIBHBIX KYpPCOB,
UCIIOIB3YIOIINX METOJIBI MATEMATHYECKOIO aHAIIN3A.

3aayamMy JUCIUIUIMHBI (MOYJISI) SIBJISIFOTCS:

- popMUpOBaHUE JIMYHOCTH CTYJE€HTA, Pa3BUTUE €r0 MHTEIUIEKTAa U YMEHUS
JIOTUYECKH W AITOPUTMHYECKH MBICIUTh, (DOPMUPOBAHME YMEHHUW U HaBBIKOB,
HEOOXOJAMMBIX TMpPU MPAKTUYECKOM MPUMEHEHUU TEOPUU MaTeMaTHYECKOro
aHaJmn3a;

- (opMHUpOBaHHE HABBIKOB PEIICHMs 3aJad [0 HUKECIECAYIOIUM TeMaM:
UcclieJoBaHuEe (YHKUMU CpeacTBaMU JAU(PPEpeHInanbHOrO0 HUCUUCICHUS WU
IOCTPOEHUE MX TpaHUKOB, MPUMEHEHHE OCHOBHBIX METO/J0B HHTETPUPOBAHMUS,
OPUMEHEHUE OIPEACIICHHBIX, KpPAaTHBIX, KPUBOJMHEMHBIX M ITOBEPXHOCTHBIX
MHTErPAJIOB IS pELIEHUs 3a/1a4 FeOMETpUU U (PU3MKH, HcclieqoBaHuE (DYHKIIMMA
HECKOJIbKMX TMEPEMEHHBIX, HaXOXXJIeHUE UuX O€3yCIOBHBIX U  YCJIOBHBIX
HKCTPEMYMOB, UCCJIEIOBAHUE CXOAMMOCTH YHUCIOBBIX U ()YHKIMOHAIBHBIX PSAIOB,
pasnoxkenue GyHKIMA B psaasl Teitnopa, @ypre, UCMIONB30BAHUE HHTETPATHHBIX
npeoOpa3zoBaHuUM.

2. [Inanupyembie pe3ynbTaThl 0OYUSHHS MO TUCIUTIIMHE (MOIYJIIO).

Ilepeuenb GopmMuUpyeMBIX pe3yJbTaTOB OCBOSHUSI 00pa3oBaTEIbHOU
mporpamMmbl (KOMIIETEHIIUI) B PE3yJIbTaTe 00yUeHHUs M0 AUCIUILTUHE (MOIYIIIO):

YK-1 - CriocobeH OoCymIIeCTBIATh MOUCK, KPUTHYECKUM aHAJU3 U CHUHTE3
uHGOpMAITUH, TPUMEHATH CHCTEMHBIHN ITOAXO0/ U PEIICHHUS ITOCTABICHHBIX 3a/1a4.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOIYJII0) MPENOJaraeT, 4YTo Mo ero pe3yJibTaramMm
oOydaroruiicst Oyner:

3HaTh:



- OCHOBHBIE METO/bl DEIIECHUS THUIOBBIX BBIUUCICHUS IPEEIIOB,
MPOU3BOJHBIX, WHTErPajiOB Ha BEIIECTBEHHOM NPSIMONW WM TUIOCKOCTH (B
IIPOCTPAHCTBE).

Ymersb:

- aHAJIM3UPOBATh YCIIOBUE 3a/la4yll U NMPUMEHSATh COOTBETCTBYIOIIMA METOJ

AJIs1 €€ PCIICHUA,
- IPUMCHATDH CHUCTEMHBIN IHoAXOI.

Baaners:
- HaBBIKAMM PEIIEHUS TUITOBBIX 3a7a4 IO JAHHOW JTUCIUILIAHE.

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6mias TpyI0eMKOCTb JTUCIUILUIMHBI (MOTYJIS).

OO0mast TPyHOEMKOCTh JUCHUIUIMHBL (MOAyJist) coctaBisieT 17 3.e. (612
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem pguctuIuiMHbBl (MOAyJsl) B (opMe KOHTAaKTHOW paboThl
oOydJarommxcss ¢ MEJarorMYeCKUMH  padOTHUKaAMU U (WIM)  JIHIaMH,
MIPUBJICKAEMBIMHU K peau3aiii 00pa30BaTEIbHON MPOTPaMMBbI Ha MHBIX YCIOBHSIX,

IIPU NPOBEJCHUHN YUE€OHBIX 3aHITHI:

KomugectBo yacos
Tun yueOHBIX 3aHATHI Cemectp
Bcero

Nel | Ne2 | Ne3 | Ned
KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 304 64 80 96 64
B tom uncne:
3aHATHS JEKIIMOHHOTO THIIA 144 32 32 48 32
3aHsATHSI CEMHUHAPCKOTO THIIA 160 | 32 48 48 32

3.3. O6beM auCHMIUIMHBI (MOAYJsi) B (opMe CaMOCTOATENbHOU pPabOThI
oOyuarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOyYaromuXxcs C
MeIarorTMYeCKUMH pabOTHUKAMU U (WJIM) JIMLIAMH, IPUBJIEKAEMBIMU K peaTnu3aiuu
oOpa3oBaTenpHON TporpaMMbl HAa HWHBIX YCIOBHUSAX, TPH MPOBEICHUU
MIPOMEXKYTOUHOM arrectanuu coctapisieT 308 akageMuyeckux yaca (0B).

3.4. ITpu oOy4eHNM IO MHAUBUAYATLHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIC IPU
YCKOPEHHOM 00Yy4Ye€HHH, 00BEM JTUCHMILUIMHBI (MOYJIsI) MOXKET OBITh peaan30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00yJaronuxcs, a Takxke B popme
KOHTAKTHON pabOThl 00YUYaIOIIMXCS C MEJarornuyecKuMy pabOTHUKAMU U (WJIN)
JUIaMU, TIPUBIIEKAEMBIMH K peaM3aIliid 00pa30oBaTEILHON MPOrpaMMbl Ha MHBIX
YCJOBHSIX, TPU MPOBEAECHUN IPOMEKYTOUYHON aTTECTALIMH.




4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIMOHHOTO THUIIA.

o
rll\j_n Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpKaHUE

1 |IIpenensl mocien0BaTENbHOCTEM.
PaccmaTpuBaemble BOTIPOCHI:
- MHOXECTBO JEMCTBUTENbHBIX Yncen. JleiCTBUTENbHBIC YK CIIa Ha BEL. IpsAMOM. AKCHOMa
HETPepHIBHOCTH;
- Ipezen nocneaoBatenbHOCTH. CBOMCTBaA Mpeena nocienoBaTeIbHOCTe. BTopoit 3ameuarenbHbIN
npeel.

2 |[Ipenenst dynkiuii. HenpeprbiBHbie QyHKINU.
- penen ¢pynknun. CBoiicTBa mpenena GyHkun. [IlepBrIii n BTOpoil 3aMedarensHble mpeaeist. O-
cuMBoMKa. OTHOCTOPOHHHE TPEEIHI;
- HeTIpepbIBHBIC (QYHKINH. HenpepsIBHOCTD 3l1eMeHTapHBIX (PyHKIUH. TeopeMbl 0 HEIPEPhIBHBIX
¢yHKIIAX (00 0OpaIieHnn HeNpephIBHBIX (DYHKIMH B HOJIb, O JOCTI)KCHUN MaKCHMyMa M MUHUMYyMa Ha
otpeske). TeopeMbl 0 JTOKaTbHOM MOBEICHUN HENIPEPBIBHBIX (DYHKIIUH
- aCUMNTOTHI (DYHKLUH U alTOPUTM UX HaXOXKIACHUSL.

3 |lIpousBoanHas
PaccmaTtpuBaeMble BOIIPOCHI:
- mpousBoHas ¢pyHkuuu. [IpousBoaHas ooparHoil GyHkuur. OCHOBHBIE TPOU3BOAHBIE IJIEMEHTAPHBIX
(hyHKIIHIT;
- OCHOBHBIE TEOPEMBI O PON3BOAHBIX (Teopema Komm, Jlarpamxka, Poms), Teopema o mpousBogHON
(yHKIINH, 3aJaHHOH NapaMeTPUIECKH;
- IPOM3BOIHBIE (PYHKIIMK BEICIIMX HOPSAIKOB M UX Bbhrancienne. @opmyna Teitnopa;
- nccueoBaHue (PyHKIMU HA BO3pacTaHue/yObIBaHNE ITPH IIOMOIIHN Npou3BoAHON. Teopema Pepma;
- BBIYKIJIOCTh ¥ BOTHYTOCTb (DYHKIIMI1, Touky neperu6a. Hepasenctro Mencena. Mccnenopanue GpyHKIuM
Ha BBIITYKJIOCTB/BOTHYTOCTb TIPH OMOLIM BTOPOH IPOU3BOIAHOM;
- MIOJIHBIN TIaH uccnenoBanus GyHkuun. [IpuMepsl nocTpoeHus rpaduKoB GyHKIMH C TIOJHBIM
UCCIIe/JOBaHHEM;
- IpUMEHEHUS pou3BoAHON. [IpaBuio JlonuTans U1 BBIYUCIIEHUS IPEENOB 1JIs CiIydast
HEOTPEIeNICHHOCTH.

4  |UurerpupoBanue GpyHKIUN
PaccmaTprBaemble BOIIPOCHI:
- Heonpe/ieJIeHHbIH nHTerpal. Tabnuia 0CHOBHBIX MHTETpaoB. OCHOBHBIE (POPMYITBI HHTETPHUPOBAHMUS
(dopmya 3aMeHBI TEpeMEHHOMN, HHTETPUPOBAHHE 0 YaCTIM);
- MHTETPUPOBAaHUE PA3NUYHBIX KIACCOB (DYHKIMH (TPUTOHOMETPUUIECKHX, JPOOHO-pAIIMOHATIBHBIX,
HppanroOHAIBHBIX, TPAHCIIEHICHTHBIX, COAEPKAIINX IKCIIOHEHTY H JOTapudM);
- onpenenennabiil uHTErpan. Cymmsl JlapOy. CBs3b MeXAy OonpeAeseHHBIM U HEOPeIeICHHBIM
uaTerpaioM (popmyna HeroTona-JIeiiOHuIA);
- OCHOBHBIE (pOPMYJIBI OTIPEETICHHOTO HHTErpHpOBaHHus ((hopMyIia 3aMeHbI TEPEMEHHOM, HHTETpUPOBaHUE
O YacTsIM);
- TEOMETPUYECKHE TPHII0KEHHS OIIPEAEICHHOT0 nHTerpaia (mIomans GUrypsl, JUIMHa IyTH KPUBOH,
00beM TeJa BpalieHus);
- (puzmueckue NPUIIOKEHHS ONIPEAEICHHOTr0 HHTerpaa (Hax0oKJIeHHE CTaTHYECKUX MOMEHTOB U [IEHTPOB
TSOKECTH Urypsn);
- HeCOOCTBEHHBIE MHTETPAJIBI IIEPBOTO M BTOPOTO pooB. Kpurepun cxoaumocTH (pacXoauMOCTH).

5 [Pansl

PaccmarpuBaembie BOIPOCHL:




Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

n/m

- YiCIIOBBIE Psiabl. OCHOBHBIE IPU3HAKN CXOAMMOCTH (TTPU3HAKH HEOOXOJMMBIN, HHTETPATIBHBIH,
Hanambepa, JleiiOuuia). AGCoIr0THAs ¥ yCIOBHAs CXOJMMOCTB;
- pyHkumoHanbHbIe psaabl. CTeneHHbIe psabl. IHTEpBal CXOANMOCTH U UCCIIE0BAaHNE CTETICHHBIX PS/IOB
Ha CXOJHUMOCTb;
- IpUMeHeHNe GpyHKINOHAIBHBIX PSAAOB U1l HAXOKACHHS NPUOIMKEHHBIX 3HAYSHUH (DyHKLUH,
BBIYHCIICHHS OIIPEACICHHOTO HHTErpajia (GYHKIHHI.

6 |DyHKIMH HECKOJIBKUX MEPEMEHHBIX
PaccmarpuBaeMble BOIIPOCHI:
- 001aCTh OIpe/ieNeHNs ¥ IMHUH YPOBHS (DYHKIMH ABYX MEPEMEHHBIX. [loBepXHOCTH YpOBHS GYHKIMN
TpeX MEPEMEHHBIX;
- OBTOPHBIN ¥ ABOMHOMN penelbl (YHKIMU HECKOJIbKHIX NMEPEMEHHBIX. TeopeMbl O B3aUMOCBSI3U
IIOBTOPHOI'O U ABOWHOIO NPEACIIOB;
- HEMPEPBIBHOCTH (DYHKIIMU HECKOJIBKHUX NepeMeHHbIX. OCHOBHBIE TEOPEMBI O HEMTPEAEICHHBIX (QYHKIIHIX.
HenpepbIBHOCTB 21eMEHTapHBIX (YHKIIHH;
- YaCTHbIE IPON3BOIHBIC (DYHKIMH HECKOJBbKHX nepeMeHHbIX. Juddepennman. Juddepenimans Beicmmx
HOPSIKOB;
- IpOM3BOAHAs CIOKHOH (yHKIMH. DPopmyia Telinopa i GyHKINN HECKOIBKHX MEPEMEHHBIX;
- TeopeMa 0 HesIBHOW (QyHKIMHU. YacTHBIE MPOU3BOAHBIC (DYHKIUH, 3alaHHON HESBHO;
- TEOMETPUYECKHE TPIIOKEHUS QYHKINIA HECKOJIBKUX MEPEMEHHBIX (YPaBHEHUS KacaTeNbHON IIOCKOCTH
¥ HOPMAJIX K TIOBEPXHOCTH H Jp.);
- 9KCTpeMyMBI (DYHKIMH HECKOJBKHX NepeMeHHbIX. Teopema @epma. HeoOxoanmble n 1ocTaTOYHbIE
YCIIOBUSI OKCTPEMyMa. DKCTPEMYMbI HESIBHBIX (PyHKIUH. Y CIOBHBIE IKCTPEMYMBI.

7 CDYHKI_II/II/I HCCKOJIbKUX IICPEMCHHBIX ! HHTCI'PAJIbI
PaccmaTtpuBaeMble BOIIPOCHI:
- nBoiHoM uHTerpan. Cymmsl [lapOy. IloBTOpHBIH HHTErpasl ¥ TeopeMa O Nepexoie OT ABOHHOTO
HHTEerpana K NHoBTopHoMy. IIpumepsr;
- 3aMEHa MIEPEMECHHBIX B IBOWHOM HHTerpaiie. J|BoiHONH HHTETpall B MOJSPHBIX U 000OIIEHHBIX MOISPHBIX
koopanHatax. [Tpumepsr;
- FeoMeTpUYecKre 1 (U3NUECKHe TIPUI0KEHHS ABOMHOTO HHTerpaa (Iuonaas Gurypsl 1 00beM Tena,
Macca (Gurypsl, craTHaecKie MOMEHTHI M IIEHTP TSKECTH QUTYPBI);
- TpoitHo#t nHTerpan. Cymmsl lapOy. Teopema o mepexojie OT TPOHHOTO HHTErpaia K IOBTOPHOMY.
[Ipumepsr;
- 3aMeHa MIEPEMEHHBIX B TPOHHOM MHTerpase. TpoifHol HHTerpa B HIMIMHIPUYECKUX U CHepHIECKUX
koopauHartax. [Ipumepsr;
- reoMeTpuyecKre 1 (U3NUecKue MPUI0KEHHs TPOWHOTO nHTerpajia (o0beM Tena, Macca GUrypsl,
CTaTHYECKNE MOMEHTHI U LIEHTP TSDKECTH (PUTYPBI).

8 |KpuBonmHEiHBIE M TOBEPXHOCTHBIC MHTETPANTBI (PYHKITNI HECKOJIBKUX MTEPEMEHHBIX
PaccmarpuBaeMble BOIpOCHI:
- BBIYHCJIEHUE HHTETPAJIOB NEPBOTO U BTOPOTO poJja 1o KpUBEIM. Teopema 0 CBeJEHUH HHTErPaIoB IO
KPHUBBIM K HHTETpaity Pumana;
- YCJIOBHME HE3aBUCHMOCTH KPUBOJIMHEMHOIO UHTErpajla OT IIyTU HHTErpupoBaHus. MHTerpupoBanue
nonHbIX Auddepennnanos;
- CBEJICHHE KPUBOJIMHEHHBIX HHTETPAJIOB 110 3aMKHYTOMY KOHTYPY K JTBOWHOMY MHTETPAy O O0JIACTH,
OTpaHUUYEHHOM 3alaHHBIM KOHTYpoM. Dopmyina I'puna. [Ipumepsr;
- BBIYHCJIEHUE UHTETPAJIOB MEPBOT0 U BTOPOTO poJjia MO MOBEPXHOCTIM. Teopema 0 CBeJIEeHUU UHTETPAJIOB
MO NOBEPXHOCTSM K JBOMHOMY HHTETpaly;
- QJIEMEHTHI BEKTOPHOTO aHanu3a. JluBepreHus 1 poTop BekTopHOTro noist. @opmyna Crokca u popmyiia
T'aycca-Octporpazackoro. Beruucnenue noroka BEKTOPHOTO MOJIS 4e€pe3 NOBEPXHOCTh. Dusndeckue
MPUITO0KEHUS.

9 |MHTerpaisl, 3aBUCAIINE OT apameTpa

PaccmarpuBaembie BOIPOCHL:




/o

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

- paBHOMEpHasI 1 HEpaBHOMEPHAs! CXOANMOCTH. Y CIOBHE PAaBHOMEPHON CXOIANMOCTH;

- IPeAEIbHBIN Mepexo 1Mol 3HakoM uHrerpaia. JuddepenmpoBanre 1 HHTETPUPOBAHUE 110]] 3HAKOM
UHTETpaa;

- paBHOMEpHasi CXOMMOCTh HHTErpayioB. OmnpeaeieHre paBHOMEPHOI CXOIUMOCTH HHTErpaiioB. CBsi3b €
psinamu;

- HCTIOJIb30BaHUE PAaBHOMEPHOM CXOJMMOCTH MHTETpajoB. [IpeaenbHbIil epexo Mo 3HaKOM WHTETpaa;
- HETIPEPBIBHOCTH U A HepeHINPYEMOCTh HHTETPaja 1o mapamerpy. ViHTerpupoBanne nHTErpaia mo
apaMmeTpy.

10

OlinepoBbl UHTErpaibl. Paasl @ypbe

PaccmarpuBaeMble BOIIPOCHI:

- 9iiyIepOBBI HHTETPANIBI IIEPBOT0O U BTOporo poxa. [Ipocreiimue cBolicTa I'-QyHKIMY;

- TeopemMa yMHOXeHust 11 [-yHkium;

- opmyna Crupiunra,

- paznoxenue GpyHKIMA B psin Dypbe. Xapakrep cxoaumMocTu psiioB Oypee;

- uarerpan Oypbe U ero NpUIoKeHUS,;

- onepanuu Hax psgaMu Oypee. ITonHOTA ¥ 3aMKHYTOCTh CUCTEMBI TPUTOHOMETPUYECKUX MHOTOUJIEHOB.
EnnHCTBEHHOCTH pa3noKeHus 10 TPUTOHOMETPHYECKHM MHOTOWIICHAM.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

HpaKTI/ILIGCKI/IC 3aHATHUA

n/o

Temaruka MPakKTUYECKUX 3aHIATHI/KPATKOE COJIEPIKaHUE

IIpenensr nocnenoBaTeabHOCTEN

B pesynbraTe paboThl Ha MPAKTHYECKUX 3aHATUSIX Ha KOHKPETHBIX MPUMEpPaXxX CTYJIEHThI pa30UpaoT
METOABI U BEIYUCJIAIOT TPEACIIbL HOCHCHOBaTeHBHOCTeﬁ, MIPUMEHAIOT CBOICTBa npeacia
HOCHEI[OBaTeHBHOCTeﬁ, BBIYUCIIAIOT NPEACIIbI, CBOAANIUECSA KO BTOPOMY 3aMCUaTCIIbHOMY NIPEACITY.

[Tpenens! ¢pynkuuii. HenpepriBHble QyHKINH

B pesynbrare paboThl Ha IPAKTHUSCKUX 3aHATHIX Ha KOHKPETHBIX IPUMeEpax CTYIACHTHI pa30uparoT
MCETOAbI U BBIYUCJIIIOT TIPEACIIbL (1)yHKLlI/II\/‘I, NPUMCHSAIOT CBOIiCcTBa npeaeiia (I)yHKLII/II/I, BBIYUCIIAOT
Mpeaciibl, CBOAANINECS K HepBbIﬁ 1 BTOPOMY 3aME€HaTCIbHOMY MNPEALITYy, ONPEACISIIOT CKOPOCTh pOCTa
(I)yHKL[I/II/I, BBIYHCIIAIOT OAHOCTOPOHHHUE ITPEACIIbL, UCCICAYIOT (byHKL[I/II/I Ha HENPEPBIBHOCTh, HAXOAAT U
KIacCH(UIMPYIOT TOYKH pa3pbiBa QYHKIMH, HAXOAT U CTPOSAT ACUMOTOTHI (PYHKIUH U AeTar0T HaOpOCKH
rpadukoB (QYHKIHIA C UCIIOJIL30BAHMEM TEOPHH MPEJIEIIOB.

IIpousBoHas

B pe3ysibTare pa6OTI>I Ha MPaKTUYCCKUX 3aHATHUAX CTYJACHTHI Ha MMPAKTUYCCKUX MPUMEpPax BbIYUCIAIOT
Npou3BOIHbIE (QYHKIMIA 10 MPaBuiiaM, MPOU3BOIHBIE 00PATHOM (DYHKIMH, TPOU3BOIHBIE (DYyHKIINH,
3a,I[aHH017[ napaMmeTpuieCku, NpoOn3BOJAHLIC q)yHKL[I/II/I BBICHIMX IMOPAAKOB, HAXOAAT MHOT'OYJICH Teﬁnopa
JUIA JaHHBIX (l)yHKHI/Iﬁ B OKPECTHOCTU HaHHOﬁ TOYKH, UCCICAYIOT (I)yHKIII/II/I Ha BO3paCTaHI/Ie/Y6BIBaHI/I€ npu
MIOMOIIIY TIPOU3BOIAHOM, HCCIIENYIOT (QYHKIIMHU HA BBIITYKJIOCTH/BOTHYTOCTD MPH ITOMOIIH BTOPOM
MPOU3BOJIHOM, CTPOSIT MOJHBIN IJIaH MCCIIEA0BaHUS (YHKIUH, CTPOST Ipadukn GpyHKINH ¢ TIOIHBIM
HCCIICJOBAHUCM, pACCMATPUBAIOT PA3JINYHBIC IPUMCHCHU S HpOH3BO,HHOfI, MPUMCHAIOT IPaBUJIO Jlonmrans
JJIA BBIYUCIICHUA TPEACIIOB IJIA Cliydast HCONMPEACICHHOCTH.

WnTerpupoBanue GpyHKIHi

B pesyinbTate paboThl Ha MPAKTHUECKHUX 3aHITUSAX CTYJICHTHI HA MPAKTHYECKUX PUMEPAX BBIYHUCIISIOT
HeoTpeAeIEHHBIA HHTETPAIT TIPY MTOMOIIY TaOJIHIIBI 1 OCHOBHBIX (OpMys HHTErpupoBanus (hopmyna
3aMEHBI IEPEMEHHOW, HHTETPHUPOBAHUE T10 YaCTsM), 00CYKIA0T METOIbI HHTCTPUPOBAHUS U MHTETPUPYIOT
pa39HbIC Kiacchl QYHKIMA (TPUTOHOMETpHYECKIE, IPOOHO-PAMOHAIBHBIC, HPPAITHOHAIBHBIC,
TPaHCICHJICHTHBIC, COACPIKAIINX SKCIIOHEHTY | JIOTapr(M), BRIYACISIOT HEONPEACICHHBIN HHTETPa MPH
MOMOIIY TaOJIUIIBI K OCHOBHBIX (hOpMyJ HHTETpHpOBaHUs ((hopMyiia 3aMEeHBI IEPEMEHHOM,




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

MHTETPUPOBAHNUE I10 YACTAM), PACCMAaTPHBAIOT F€OMETPHUIECKHUE MIPUIIOKEHNUS ONPENCICHHOTO HHTETpaia
(mowane GUrypsl, AJIMHA YT KpUBOH, 00bEM Tella BpaueHus ), pU3n4ecKue IpUIIoKEHUS
OIIpe/IeTICHHOT0 NHTEerpaja (HaXx0KJIeHHE CTaT. MOMEHTOB M LIEHTPOB TSDKECTH (PUTYpBI), BEIYUCIISIOT
HecoOCTBEHHbIE MHTETPAIBI IEPBOTO M BTOPOTO POJIOB, UCCIIEAYIOT HECOOCTBEHHBIE HHTETPAIBI Ha
CXOAUMOCTH MPH MOMOIIU KPUTEPHUEB CXOIUMOCTH (PACXOAUMOCTH).

Psanpr

B pesynbrate paboThl Ha MPAKTHYECKHUX 3aHITUSAX CTYICHTHI Ha MPAKTUYECKUX MPUMEpPaxX HCCIEAYIOT
YHCIIOBBIE PSIIbl HA CXOAMMOCTD MPHU MOMOIIM OCHOBHBIX IPU3HAKK CXOAMMOCTH (TIPH3HAKA
HEOOXOIUMBIH, HHTETpaIbHEIH, anambepa, JleiiOHMIa), Ha aOCOTIOTHYIO U YCIOBHAS CXOJMUMOCTb,
UCCIIEYIOT CTETICHHBIE PSi/IbI HA CXOUMOCTD, HAXOAT HHTEPBAI UX CXOIUMOCTH, IPUMEHSIIOT
(hyHKIIMOHATBHBIC PSIBI T HAXOXKACHUS NMPUOIMIKCHHBIX 3HAUCHUH ()YHKIIUN, BRIYACIICHUS
OTPENICIICHHOTO MHTEerpaia (pyHKIU.

(DYHKHI/II/I HECKOJIBKHX IIEPEMEHHBIX

B pesynbraTe paboThl Ha MPAKTHUYECKUX 3aHATHUAX CTYJICHTHI Ha PAKTHUECKUX NPUMEpax HaXOIAT U
CTPOSAT 00IACTh OIPEAEICHHS U JIMHUK YPOBHS (DYHKIIUH ABYX NEPEMEHHBIX, IOBEPXHOCTH YPOBHS
(YHKIINH TpeX NMEepEeMEHHBIX, HAXOIAT OBTOPHBIN M ABOMHON Mpeens! (pyHKINH HECKOIBKIX
MIEPEMEHHBIX, UCCIEAYIOT ()YHKIMH HECKOJIBKUX IIEPEMEHHBIX Ha HETIPEPHIBHOCTh, HAXOISAT YaCTHBIC
MPOU3BOIHBIE (DYHKIMH HECKOJIBKHUX ITEPEMEHHBIX, HaX0IAT JuhepeHnnan pyHKIUHA HECKOIBKUX
MepeMEHHBIX U An(QepeHIIabl BEICIINX HOPSIKOB, HAXOIAT IPON3BOIHYIO CI0XKHON (PyHKINH,
3anuckiBatoT Gopmyiy Teiinopa st GyHKIMN HECKOIBKHUX MEPEMEHHBIX B OKPECTHOCTH 3aJJaHHOM TOYKH,
BBIYHCIISIIOT YaCTHBIE IPOU3BOIHbIE (DYHKIIUH, 3aJAHHOW HESBHO, PACCMATPUBAIOT T€OMETPHYECKUE
NpUIOKEeHUs QyHKIUIT HECKOJIBKUX IIEPEMEHHBIX (YPaBHEHUsI KacaTelIbHOM IIOCKOCTH U HOPMaJU K
MOBEPXHOCTH U JIP.), HAXOMSAT SKCTPEMYMBbI (DYHKIMH HECKOJBKHX IIEPEMEHHBIX, IPOBEPSIOT HEOOXOAUMbBIE
Y JOCTATOYHBIE YCIIOBUS IKCTPEMyMa, HaXOAT SKCTPEMYMBbI HESIBHBIX (DYHKIHH U yCIOBHBIC IKCTPEMYMBI.

(DYHKHI/II/I HCCKOJIBKHX NCPEMECHHBIX: HHTCTPAJIbL

B pesynbrarte paboThl Ha MPAKTHUECKUX 3aHATUAX CTYICHTHI HA IPAKTHIECKUX MPHMEPaX PacCTaBIIIOT
Ipe/iebl B IOBTOPHOM MHTErpajie Mo 3a/laHHOMY JBOHHOMY M 00JIaCTH, BBIYMCIISIOT ABOMHON MHTETpAI,
JIBOMHOM MHTETpaJ B TIOJIIPHBIX U 000OIIEHHBIX MOJSIPHBIX KOOPAWHATAX, PACCMATPUBAIOT
TEOMETPHUYCCKHE U (PH3UUSCKUE IPUIIOKECHHUS IBOHHOI0 MHTErpasa (IUomanab GUrypsl u 00beM Tena,
Macca (UTyphl, CTATHIECKHE MOMEHTHI U IIEHTP TSDKECTH (DUTYPBI), PACCTABIISIOT IIPEEIIBI B TOBTOPHOM
MHTErpae Mo 3aJaHHOMY TPOHHOMY M 00JIaCTH, BBIYHUCIISIIOT TPOIHOM HHTETpa, TPOHHOI HHTErpal B
UJIMHAPHYECKHX U c(hEepUUECKUX KOOPIUHATAX, PACCMATPUBAIOT FreOMETpUIECKHe U (PU3nUecKue
MIPUIOKEHUS TPOHHOT0 HHTerpana (06beM Tena, Macca GUrypsl, CTaTHYeCKHe MOMEHTHI M LIEHTP TKECTH

¢urypsr).

KpuBonuHeliHble 1 TOBEPXHOCTHBIE HHTErpaibl GYHKIUI HECKOJIbKUX MEPEMEHHBIX

B pesynbrate paboThl Ha MPAKTUUECKHUX 3aHATUAX CTYJICHTH HA IPAKTHIECKUX NPUMEPAX BEIUHCIISIOT
MHTETPAJIbI IEPBOTO M BTOPOTO POJIA 110 KPUBBIM, ITPOBEPSIIOT YCIOBHE HE3aBUCUMOCTH KPUBOJIMHEHHOTO
MHTETpaja OT ITyTH HHTETPUPOBAHMS, HHTETPUPYIOT MOJHbIE AU depeHINabI U HAXOAAT MOTEHINAIBI JUIS
3aJaHHbIX AU PEepeHIINATIOB, CBOAIT KPUBOJIMHEIHBIX HHTErPAJIOB 10 3aMKHYTOMY KOHTYPY K JIBOWHOMY
MHTETrpay 1Mo obJacTi, OrpaHMYCHHON 3aJJaHHBIM KOHTYPOM (IPUMEHSIOT (opMyiy I prHa), BEIYUCISIOT
MHTETPAJIOB IIEPBOTO U BTOPOTO POJia MO MOBEPXHOCTSAM, PACCMaTPUBAIOT HJIEMEHTHI BEKTOPHOTO aHAIIN3a,
BBIYUCIISIOT TUBEPTEHIINIO M POTOP BEKTOPHOTO ITOJIS, BRIYHUCIISIIOT TOBEPXHOCTHBIE M KPUBOJIMHEHHBIE
MHTErpansl npu nmomomu Gopmynsl Ctokca u popmysl ['aycca-OcTporpanckoro, BEIMUCISIOT TOTOK
BEKTOPHOTO T10JIS1 Yepe3 MOBEPXHOCTh, PACCMATPUBAIOT (PM3HYECKOTO HPHIIOKEHHSL.

NHuTterpanel, 3aBUcCAIIAE OT MTapaMeTpa

B pe3yibTare pa6OTLI Ha MMPAKTUYCCKUX 3aHATHUAX CTYAICHTBI Ha MPAKTUYCCKUX IMMPUMEPAX CTYACHTBL
HCCIICAYIOT (I)YHKIII/IOHaJ'II)HI)Ie MOCIEA0BATCIIBHOCTU U PA/Ibl HA PABHOMCPHYIO U HEPABHOMCPHYIO
CXOANMOCTH, IIPOBEPSIOT COOTB. YCIOBUS U AU PepeHnnpyIOT 1 HHTErPUPYIOT IO 3HAKOM HHTErpaa,
HCCIICAYIOT UHTETPAJIbl HA paBHOMCPHYIO U HEPABHOMEPHYIO CXOAMMOCTHU IMTPOBEPAOT COOTBETCTBUE
ycioBuA U UG GEpEeHINPYIOT U HHTETPUPYIOT HHTErpall 0 TapameTpy.
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10 |Diineposl uHTErpansl. Psaast Oypoe

B pe3ysbTare pa60T1>1 Ha MPaKTUYCCKUX 3aHATHUAX CTYACHTHI Ha MMPAKTUYCCKUX MPpUMEpax CTYACHTHI
paccMaTpuBaroT 3171J1ep01351 HUHTETPpAJIbl IEPBOI'0 U BTOPOTO poaa, MPUMECHAIOT l'[pOCTeI7IIHI/Ie cBoricTBa I'-
(YHKIMH ¥ TeOpeMy YMHOKEHUS Uisl [ -pyHKIMY [U1s cllydasi HHTETPaJIoB CIell. BU/a, IPUMEHSIOT
¢dopmyny CtupiuHra, packiansiBatoT GyHKIUH B psit Dyphe, aHAIM3UPYIOT XapakTep CXOIUMOCTH PALOB
®Dypse, BRIUUCIHIOT uHTerpan Oypbe U pacCMaTPUBAIOT €r0 MIPUIIOKEHUS.

4.3. CamocrosiTenbHas paboTa 00ydarOIMXCs.

No .
Bupa camocrositenbHON paboTh
n/n
1 |M3yuyeHue NONOIHUTENBHON JIUTEPATYPHI
2 |llogroroBka K MPaKTUYECKUM 3aHITHUIM
3 | IlogroroBka K MpOMEXYTOYHOH aTTECTALINH.
4 | IloaroToBka K TEKyLIEMY KOHTPOJIO.

5. IlepeueHp wu3MaHMN, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH
OCBOCHUU JUCHUUIUIUHBI (MOAYJIA).

Ne
n/n
1 ®uxrenronsil, I'. M. Kypc nuddepennuansaoro u https://e.lanbook.com/book/284078
UHTErpaibHOro ucurciaenus. B 3-x tt. Tom 1 /T'. M.

bubnuorpaduueckoe onucanue MecTto gocrymna

®duxteHronsl. — 17-e u3z., crep. — CaHKT-
[TerepOypr : Jlanp, 2023. — 608 c. — ISBN 978-5-
507-45809-7

2 | @uxrenromnsi, I'. M. Kypc nuddepennuansaoro u https://e.lanbook.com/book/199928
MHTETPaIbHOTO UCUUCIICHHUS: B 3-X TT. : yUCOHUK AJIs
By30B : B 2 ToMax / I'. M. ®uxrtenronsu. — 16-e uzn.,
crep. — Cankr-IlerepOypr : Jlanp, 2022 — Tom 2 :

Kypc muddepennmanbHOro 1 HHTErpasbHOrO
ucuncienus — 2022. — 800 c. — ISBN 978-5-8114-
9785-0

3 | @uxrenromnsi, I'. M. Kypc muddepenmansaoro u https://e.lanbook.com/book/221270
UHTETPAIbHOTO UcUHCIeHNus B 3-X TT. : yueOHuUK 1uis
By30B : B 3 Tomax / I'. M. ®uxrtenronsu. — 13- u3n.,
crep. — Cankr-IlerepOypr : Jlanp, 2022 — Tom 3 —
2022. — 656 c. — ISBN 978-5-507-44238-6

4 | bepman, I'. H. COopHuk 3a1a4 1o Kypcy https://e.lanbook.com/book/295943
MareMarnuyeckoro ananusa / I'. H. bepman. — 11-e
u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 492
c.— ISBN 978-5-507-46033-5




5 | Hemumosuy, b. I1. CoopHuK 3a1a4 u ynpaxuenuii mo | https://e.lanbook.com/book/184105
MaTeMaTHYeCKOMY aHalIM3y : yueOHoe mocolOue Juis
By30B / b. II. lemunoBud. — 24-¢ u3a., crep. —
Cankr-IlerepOypr : Jlans, 2022. — 624 c. — ISBN
978-5-8114-9078-3

6 Wneun, B. A. Marematnueckuii ananus B 2 4. Yacte | https://urait.ru/bcode/513351
1 B 2 k1. Knura 1 : yueGHuk mis By3oB / B. A. Wnbun,
B. A. CapgoBununii, b. X. CennoB. — 4-¢ u3.,

nepepad. u gon. — Mocksa : M3natenscTBo FOpaiiT,
2023. — 324 c. — (Bricuee obpazoBanue). — ISBN
978-5-534-07067-5

7 Wneun, B. A. Matematnyeckuii ananus B 2 4. Yacte | https://urait.ru/bcode/513352
1 B 2 k1. Knura 2 : yueOHuk a5 By30B / B. A. Wnbun,
B. A. Cagoununii, b. X. CennoB. — 4-e u3.,
nepepad. u gon. — Mocksa : U3natensctBo FOpaiit,
2023. — 315 c. — (Bricmiee o6pa3oBanue). — ISBN
978-5-534-07069-9

8 Wneun, B. A. Marematndeckuii ananus B 2 4. HacTb https://urait.ru/bcode/511024
2 : yueOnuk miis1 By3oB / B. A. Unbun, B. A.

Cagosuuunii, b. X. CennoB. — 3-¢ u3a. — MockBsa :
UznatensctBo FOpaiit, 2023. — 324 ¢. — (Boiciiee
obpazopanue). — ISBN 978-5-534-09085-7

9 | Memkuc, A. [I. JIekuuu 1o BBICIIEH MAaTEMAaTHKE : https://e.lanbook.com/book/210314
yuebHoe nocooue / A. JI. Mprkuc. — 6-€ u3 ., uchp.
— Camnkr-IletepOypr : Jlans, 2022. — 688 c. —
ISBN 978-5-8114-0572-5

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS MPHU
OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

Odurmaneuseiit caiit PYT (MUUT) (https://www.miit.ru/).

Hayuno-texuuueckast oudnuoreka PYT (MUUT) (http:/library.miit.ru).

O6pa3zoBarenbHas miatdopma «kOpaitt» (https://urait.ru/).

O6mue wHPOPMAIMOHHBIE, CHPABOYHBIE U  TOUCKOBBIE  CHUCTEMBI
«Koncynbrant Ilmoc», «I'apanm.

DIIEeKTPOHHO-0MOIMOTeUHAS crucTema U3aTeIbCTBA «JIaHnby»

(http://e.lanbook.com/).

7. llepedyeHb  JMIEH3MOHHOTO M  CBOOOJHO  pacCHpOCTPAHAEMOIO
IpPOrpaMMHOr0 OOecnedeHusi, B TOM YHCIIE€ OTEYEeCTBEHHOrO IPOU3BOJICTBA,
HEOOXOMMOT0 ISl OCBOCHUS JUCIUILIMHBI (MOJTYJIS).

Microsoft Internet Explorer (i apyroit 6paysep).



Omnepannonnas cucreMa Microsoft Windows.
Microsoft Office.

8. Ommcanme MaTepUATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYUIECTBJIEHUSI 00pa30BaTEILHOTO MpOoIecca MO AUCHUIITHHE (MOJIYJIIO).

Y4eOHbple ayauTOPUHU JUIsI TIPOBEACHUS Y4YEOHBIX 3aHSATHH, OCHAIICHHBIC
KOMITBIOTEPHON TEXHUKON U HA0OpaMu JIEMOHCTPAIIMOHHOTO 000PYI0BaHUSI.

9. ®opma MPOMEKyTOUHON aTTECTAITIH:

Dx3ameH B 1, 2, 3, 4 cemecTpax.

10. OueHouHbIE MAaTEPHUAIIBI.

OrneHOYHbIE MaTepHUaIbl, TPUMEHSIEMBIE TIPU TIPOBEICHUN MPOMEKYTOUHON
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).



ABTOpBI:

npodeccop, mpodeccop, 1.H. Kadheaps
«n¢poBbie TEXHOJIOTUHU YIPABICHHUS
TPAHCIOPTHBIMH MTPOIIECCAMUY

CoracoBaHo:

u.0. 3aBeaymomiero kapenpoit MMCC
3aenyrommii kadeapoi LITYTII

[Ipencenarens yueOHO-METOUUECKOM
KOMUCCHUU

A.C. bparyce

C.A. TumeHko
B.E. HyroBuu

H.A.Kisraesa



