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1 Heuau, 327244 ¥ NVIAHMPYeMble pe3yJabTAThI 00y4YeHHs M0 JMCUMILINHE

K OCHOBHBIM yenam OCBOCHHS IUCHMIUIMHBI «MaTeMaTH4YeCKUd aHajau3» CIeayeT
OTHECTH:

- BOCIIUTAHUE Y CTYACHTOB O0LIEN MaTeMaTU4eCKON KYJIbTYpHI;

- TIpHOOpETeHUE CTYACHTAMH IIUPOKOTO Kpyra MareMaTW4eCKWX 3HAHWH, YMECHUU H
HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYACHTOB K WHIYKTUBHOMY M JIEAYKTUBHOMY MBIILICHUIO
Hapsay C pa3BUTHEM MAaTEMaTUYECKON UHTYULINY;

- YMEHHE CTYyJCHTaMH pa3BUBATh HABBIKM CAMOCTOATEIHLHOTO HU3YYCHHS YYCOHOU W
HAY4YHOM JIMTEPATyphl, COJAEPKAIIEH MATEMAaTUUECKUE CBEACHUS U PE3YJIbTAThI;

- TIOJITOTOBKY CTYACHTOB K JCSATEIHHOCTH B COOTBETCTBHHM C KBaJTU(DPUKAITMOHHOM
XapaKTEepPUCTHUKON OakajlaBpa MO HampaBJieHUIO, B TOM uYuciae (QOpMUpPOBAHUE YMEHUU
KCIIOJIb30BaTh OCBOEHHBIE MATEMATHYECKHUE METO/IbI B MPOPECCHOHAITBHON JEATETHHOCTH.

- TOATOTOBKY BBICOKOKBATH(HUIIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBHSX
nuudpoBoit TypOYJIEHTHOCTH M BBICOKHX TEXHOJOTUYECKUX PHUCKOB COBPEMEHHOU IUGPOBOMA
9KOHOMMKH.

K ocHOBHBIM 3a0auam OCBOCHUSI TUCHUILIMHBI «MaTeMaTHUecKHil aHaliu3» CIeIyeT
OTHECTH:

- OCBOEHHE CTYJCHTAMH OCHOBHBIX TIOHSATHH, METOJOB, (HOPMUPYIONIUX OOIIYIO
MaTeMaTHYECKYIO IMOIF0OTOBKY, HEOOXOAMUMYIO JIJIsl YCIIEITHOTO PEIICHUS MPUKIAIHBIX 3a/1a4;

- opMupoBanue y cTyzeHTa TpedyemMoro Habopa KOMIETEHINH, COOTBETCTBYIOIINX €0
HaIpaBJICHUIO TIOJITOTOBKH M 00ECIIEYMBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

O6yuenue 1o AWCHUIUITHHE «MaTeMaTHYeCKU aHalu3» HalpaBieHO Ha (QopMupoBaHHE
y oOydJarommxcs  cleaylomux  kommneteHiud B cooTBerctBuMm ¢ DOI'OC  10.05.03
«Uudopmanrionnas 0e30MaCHOCTh aBTOMATH3UPOBAHHBIX CHUCTEM», YTBEPKICHHBIH NMPUKA30M
MunuctepcTBa 00pazoBanus U Hayku Poccuiickoit @enepanmu ot 19.09.2017 Ne 929:

Kox n HaumeHoBaHue NHaukaTopbl 10CTHKEHUSA
KOMIIeTeH it KOMIIeTeHIHH
YK-1. Crioco6eH ocyiiecTBIATh MOUCK, NVYK-1.1. AHanuzupyeT 3aady, BbIIETSAS €€

KPUTHUYECKHUM aHaIu3 U cUHTe3 uH(opManuy, | 0a30Bble COCTABIISIONINE

MPUMEHATh CUCTEMHBIN noaxoa 1yist perieHust | UYK-1.2. OcymiecTBisieT NOUCK, KpUTHYECKH
MOCTABJICHHBIX 3a7a4 OIlleHUBaeT, 000011aeT, CUCTEMATU3UPYET U
pamxupyeT nHpopMaluio, TpedyeMyro s
pellieHrs MOCTaBICHHOM 3a/1aun

NVYK-1.3. PaccmarpuBaet u npejjaraer
palrioHaIbHbIe BAPHAHTHI PEIICHUS
MOCTABJICHHOM 3a/1a4M, UCIIOJIB3YS
CUCTEMHBIN TOJIX0[, KPUTUUECKH OL[CHUBACT
UX JIOCTOMHCTBA U HEJOCTATKH

HNOIIK-1.1. 3HaeT OCHOBHI BBICIIIEH
OIIK-1. CnocoGeH npuMeHsTh
MaTeMaTHKH, METOIBI u MOJIEIH,
€CTECTBEHHOHAy4YHbIE U OOIICHH)KEHEPHbIE
MPUMEHSIEMbIE B Pa3IMYHBIX 00IACTSIX.

3HAHUS, METOObI MATEMATUUECKOTO aHAIN3a U
’ HNOIIK-1.2. VYMeer UpUMEHATb METOJbI

MO/JIETMPOBAHUS, TEOPETHUECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIEA0BaHUs B
npodecCuOHANBHON eATEeTHbHOCTH

IlPICKpCTHOfI MaT€MaTHKu, CUCTEMHOI'O
aHaJIn3a, MAaTCMAaTH4YCCKOro MOACIUPOBAHUA
JJIA HCCICA0OBAaHUA n pa3pa60TI<H
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npodeccHoHANBPHBIX 3aJad M IPOIECCOB;
NPUMEHITh MaTeMaTH4ecKoe oOecreueHue
Opu  MOJCITUPOBAHUM  TPHKIATHBIX |
UH(POPMALMOHHBIX MPOLIECCOB.

HOIIK-1.3. Bnageer MeTo1aMu COCTaBIICHUS
MaTEeMaTHYECKUX MOJICIICH U PeIICHHS 3a/1a4
JIMHEWHOTO ¥ HEJIMHEHHOTO
IPOrPaMMHUPOBAHHS.

2. MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuuminHa oTHocUTCS K o00si3aTesnibHOM 4vactu Onoka bl: Moayns «Maremarnueckue u
€CTECTBEHHO-HAYYHBIE TUCIUTUIMHBDY.
Jucnunnuna 6a3upyercs Ha CIeAyOIen, MPOHACHHON TUCIUILIAHE:
- INHEWHas anreopa.
HucuunnmHa  «MaremMaTHYecKMd — aHaiau3»  JIOTMYECKH  CBsi3aHAa C  MOCIEIYIOUIUMH
JTUCITUTITUHAMU ;
B ocnosnoti wacmu:
. Jluckpemmnvie cmpykmypol U KOMARLIOMUHS,
. Ocnoswt UKT;
OcHo8bl npo2PaAMMUPOBAHUL.
B uacmu, oopmupyemoti yuacmuukamu obpazoeamenbHblX OMHOULEHUI!

. Cmamucmuueckue memoovl 6e6-aHaATUMUKU,
. Aneopummsl u cmpyKmypol OGHHbIX;
. Mamemamuyeckue memoowvl ananyu3a OAHHbIX.
3. CTpyKTypa U cofep:KaHue IUCIUTLTHAHBI

OO6mast Tpy1I0€MKOCTh TUCIMIUIMHBI COCTABIISAET 4 3aUeTHbIC eIMHUIIBI - 144 yaca.

3.1. Buabl yueOHOI padoThI M TPYA0EMKOCTh

n/n Buj yueoHoii padoThl Koauecrso Cemectp 4
4yacosB
AyAUTOpPHBbIE 3aHATHS 72 72
B Tom yucne:
Jlekuun 36 36
1.
CemuHapcKue/MpakTHUECKUE 3aHIATUS 36 36
2.
JlaGopaTopHble 3aHATHS - -
CamocrosiTesbHasi padora 72 72
IIpoMeskyTouHast aTTecTALUS
3K3aM€H ) C)
Hroro 144 144




3.2. Temaruyeckuii MJIaH U3YYeHUs JUCHUTITUHBI

Pazmemén B npunoskenun 1 x paboueit mporpamme.

3.3.  Coaep:xanue pa3iei0OB TUCIAITHHBI

BBenenune

[Ipeamer, 3amaum wu coaepxaHue JIUCUUIIMHBI. OCHOBHBIE JTamlbl  pPa3BUTHUS
muciuIInHbel. CTpyKTypa Kypca, €ro MeCTO M poJib B MOATOTOBKE OakaiaBpa, CBs3b C IPYTrUMU
JUCHHUIUTMHAMH.

Paspnen 1. IndppepenuuaibHoe ucunciaeHue GyHKuuii 0HOI nepeMeHHOI

Tema 1. Yucnosas nociienoBaresbHOCTh. [Ipenen yuciaoBoi nocineaoBaTENbHOCTH U €T0
cBoiictBa. @ynkuus. [loctpoenue rpaduxos pynkuuit. Ilpenen ¢pynknuu. OCHOBHBIE TEOPEMBI
o npenenax Qynkiuu. [lepBwiif 1 BTOpOHM 3amedarenbHble Tpeaenbl. CpaBHEHHE OECKOHEYHO
MaJIbIX U OECKOHEYHO OOJIBIINX BETUYHH. DKBUBAICHTHBIC OECKOHEYHO MAJIbIe BEJTMYHHBI.

Tema 2. HenpepbIBHOCTh (QYHKIMH B TOYKE M Ha NPOMEXYTKe, TOUKH pa3pbiBa
GbyHKIMY, UX K1accudukanus. ACUMITOTHI rpaduka GyHKIUH, UX KIaCCHU(PHUKAIUS.

Tema 3. IIpousBonnas QyHkuuu. ['eomerpuueckuil U GU3NYECKUl CMBICT TPOU3BOTHOM.
[TpaBuna muddepenurpoBanust 1 GOPMYIIbI BBIYUCICHHS TTPOU3BOTHBIX. TablMIIa MPOU3BOIHBIX
OCHOBHBIX DJJIEMEHTApHBIX (PyHKIW. BerancieHne mnpou3BOAHBIX (YHKIHMHA, 3aJaHHBIX
Pa3IMYHbBIM 00pa3oM.

Huddepennnman. [IponsBoausie u auddepeHiuansl BEICIMX MOPpsAakoB. [TpubamxeHHbe
BBIYUCIICHUS C TIOMOIIBI0 MU PepeHITraIoB.

Tema 4. IlpaBuno Jlonutans. ®opmyna Teinopa. PackpbiTe HEONpeneIeHHOCTEHN
pasnuuHOTOo THUMA. Pa3io)keHne OCHOBHBIX 3JieMeHTapHbBIX (GyHkmuii mo Qopmyne Teitnopa.
[TpubmmxeHHbIe BBIYUCICHHSI C TOMOIIIBIO (hopmynsl Teitmopa.

Tema 5. OcHoBHble Teopembl aU(PPEPEHINATBPHOTO HWCYUCICHUsS. MOHOTOHHOCTH
¢byHKIMH, 3KcTpeMyMbl HeoOGxoauMble W JOCTaTOUHBIE YCIOBHUS MOHOTOHHOCTH, JOKAJIBHOTO
skcTpemyma. MccnenoBanue BbITYyKIOCTH Tpaduka ¢yHKuuu. Touku mneperudba rpaduka
byHKINH.

OO6mas cxema uccieoBaHus (PYHKIUU U nocTpoeHus ee rpaduxa. CoiicTBa pyHKIMIA,
HEeNpephIBHBIX Ha oTpe3ke. Hanbomnpliee u HauMeHbllee 3Ha4eHHs (PYHKIUU HA OTPE3KeE.

Paznen 2. lud¢epenuuaibHoe ucHuciaeHHe PyHKIUI HECKOJIbKHX NePpeMEeHHBbIX

Tema 1. OyHKINMU HECKOJIBKUX NEPEMEHHBIX. JINHUM U MOBEPXHOCTU YpOBHs. YacTHbIe
npou3BoaHbIe. [lomubiii auddepeHuan. [IpousBoHBIE CHOXKHOW (PYHKIIUU HECKOJIBKHX
nepeMeHHbIX. YacTHpie mpou3BoaHbIE W AuddepeHIaibl BRICIIMX MOPsAKOoB. Teopema
[IBapra.

Tema 2. IlpowsBoanas mno HampaBieHuto. ['paguent. KacarenbHas K KpPUBOM.
KacarenbHast miockocTs U HOpMalb K moBepxHocTu. Dopmyna Teiinopa. DxcTpemMmyMm QyHKIIUU
HECKOJIbKUX MepeMeHHbIX. HeoOX0oquMbIe U JOCTAaTOYHBIE YCIOBUS SKCTPEMYMa.

Pa3nen 3. UHTErpasbHoOe HCUUCICHHE

Tema 1. IlepBooOpa3nas. Teopema cyllecTBOBaHMS HEONPEAEICHHOTO HHTErpasa.
HeomnpenenenHslit HHTErpan U ero cBoicTBa. Tabiauila HHTErPajIoB OT OCHOBHBIX 3JI€MEHTapHBIX
¢byHkuuii. MeTo HemocpeACTBEHHOTO HHTETPUPOBAHUS.

MeTopl MHTErpUpOBaHHA C IIOMOLIBIO 3aMEHBbl IEPEMEHHOH, IOJABEACHMEM II0J 3HAaK
middepennnana. Merox HHTErpUPOBAHUS 10 YACTSIM.



WuTerpupoBanne  palMoOHAIBHBIX  JIpoOed,  MHTErpUPOBAaHME  HEKOTOPHIX  BHUJIOB
UpPpaAMOHATIBHBIX U TPUTOHOMETPUYECKUX (DYHKITHIA.

Tema 2. 3agauu, NpUBOJAIIME K MOHATHIO ONPEAEIEHHOr0 MHTerpaia. OnpeneneHHbIi
HMHTErpaJl, €ro CBOMCTBA. YCIIOBUS HHTEIPUPYEMOCTU. MHTErpan ¢ NEepeMEeHHBIM IpeneiioM
uHTerpupoBanus. @opmyna Herotrona — JleiiOHuna. 3amMeHa NEpEeMEHHON B ONpEAEICHHOM
HHTETpaJe.

[IpuiiokeHust OIpENeNeHHOr0 HHTEerpajsa B TE€OMETPUHM U MEXaHHKE (BBIUMCIICHHE
iouaiel MIoCKUX GUryp, AJIUHbI KpUBOH, 00BEMOB.

Tema 3. HecoOcTBeHHBIE HHTErpajibl MEPBOrO M BTOPOro poja (1o OECKOHEYHOMY
MIPOMEKYTKY, OT HEOTPAHUYCHHBIX (PYHKIIMH Ha KOHEYHOM TPOMEXKYTKE), UX CBOHCTBA.

Tema 4. 3aaun, NpUBOIAIINE K KPAaTHBIM UHTErpajaM. J[BOHHONM U TPOWHOM UHTErpasbl,
nx cBoMcTBA. [IpaBuia BeIYHMCIEHNS JBOMHBIX HHTETPAJIOB.

3.4. Temaruka npakTH4eCKHX 3aHSITHI 110 JUCHUILINHE
«MaTteMaTHUYeCKNI aHAJIU3»

Ne Tema 3ausarTus

1 Pa3nen 1. DiieMeHTBI MAaTEMAaTHYECKOI0 aHAJIN3A.

Uucnosass mocnenoBarenbHOCTb. [Ipenen 4YMCIOBONM MOCIENOBAaTENBHOCTH U €TI0
cBoiictBa. IlpaBuna npenensHoro nepexona. @ynkuus. [penen ¢pynkuuu. Teopemsl o
npenenax ¢GyHkiuu. [lepBblil 1 BToOpolt 3amedareabHble peebl.

2 CpaBHEeHHE OECKOHEYHO MaJblIX U OCCKOHEYHO OOJIBIIUX BEIWYWH. DKBUBAJCHTHBIC
OECKOHEYHO MaJjible BEJIHYHHBI.

w

PackpeITHe HeonpeieneHHOCTEN pa3InyHOTO THIA

4 HenpepsiBHOCTH (yHKITHI B TOUKE U HA TPOMEKyTKe. OTHOCTOPOHHUE TIpEeAeIbl. TOYKH
paspsiBa QyHKImu. [IpumMeps! penienus 3agau

5 [IpousBomnas ¢yakuuu. IlpaBwia muddepennmpoBanuss u GOPMYIbl BBIYHCICHUS
npon3BOIHBIX. TexHuka audhepeHInpoBaHUs

6 JubdepenuupoBanrie  0OpaTHBIX  (QyHKOMH,  GYHKIUNA, 3aJaHHBIX  HESBHO,
napaMeTpuiecku, Jorapudmudeckoe nuddhepeHIpoBaHue

7 Hubdepenuman. I'eomerpuueckuit cmbicn auddepernuana. I[IpousBoaneie U
muddepeHnnanbl  BBICIIMX MOPSIKOB. [IpUOIMKEHHBIE BBIYHCICHUS C ITOMOUIBIO
muddepeHnuanos.

8 [IpaBuno Jlonuranga. @opmyna Teisopa. PackpbiTue HEONPENETCHHOCTEH Pa3IMYHOTO
tuna. Pa3no)keHust OCHOBHBIX AlieMeHTapHbIX QyHKIMH 1o Gopmyne MakiaopeHa.

9 [TpubnkeHHbIe BRIYUCICHUS ¢ TOMOIIBI0 Gpopmysisl Teitnopa.

10 | IlonmHoe uccnenoBanre QyHKIUN U nocTpoeHue rpadukos. [Ipumepsl

11 | IlonHoe uccnenoBanue GPyHKUUN U ocTpoeHue rpadukos. [Ipumeps! (po1omKeHE)
CamocTtosarenbHas pabota Nel Ha ceMuHape 1Mo GyHKIUSIM OAHON MepeMeHHON

12 | Pazgen 2. PYHKIUU HECKOJBbKHMX IepeMeHHbIX. JIMHMM M TOBEPXHOCTH YPOBHS.
YacTtHble npou3BoHbIe U AU depeHnan nepBoro nopsiIka.

13 | [onuwii quddeperunan. IlpousBoausie cnoxHON ¢yHkuuu. ITponsBoanas ¢yHKIUY,
3aJJaHHOM HesBHO. YacTHble MPOU3BOJHBIE U JU(QepeHIHanbl BBICIIMX MOPSAKOB.
Teopema [lIBapua.

14 | IIponsBoaHas o HampaBieHUIo. [ pagueHT.

15 | DkctpeMyM (QYHKIMM HECKOJbKMX TNepeMeHHbIX. HeoOXonumble U J0CTaTOYHBIE
YCIIOBUS DKCTPEMYMaA.

16 | CamocrositetbHast pagora Ne 2 Ha ceMuHape N0 (YHKIHSIM HECKOJIbKHUX
nepeMeHHBbIX

17 | Pa3nen 3. UnTerpajibHOE HCUNCIIEHHE




[TepBooOpaznas.  HeompeneneHHpIi  WHTETpal ©W  €ro  CBolcTBa.  Meton
HCTIOCPCACTBCHHOIO MHTCIPUPOBAHUS.

18 | UnTerpupoBanue ¢ TMOMOIIBIO 3aMEHBl IEPEMEHHON, TMOJBEACHUEM IOJI 3HAK
middepennnana. Meroa HHTETPUPOBAHHUSI 10 YACTAM

19 | UnTerpupoBanne panMoOHAIBHBIX JApOOEW, WHTErPUPOBAHHE HEKOTOPHIX BHUJIOB
WppaMOHAIBHBIX (DyHKIMI

20 | MHTErprpOBaHrEe TPUTOHOMETPHYECKUX (DYHKITHIA.

21 | BeruncieHue OMNMpeNeeHHBIX HMHTErpanoB mo Qopmyne HproTona-JleiiOnuma. 3amena
NEpEeMEHHON M MHTETPUPOBAHUE 110 YaCTsIM B ONPEJCICHHOM HHTETpaie.

22 | IlpunokeHUsl OTPENENICHHOTO HHTErpajia B TEOMETPUM W MEXaHUKE (BBIYHMCICHHE
IO IEH TIIIOCKUX (PUTYp, TUTMHBI KPUBO).

23 | [lpunoskeHUsl OTMpPENENeHHOTO HWHTErpajia B TEOMETPUM W MEXaHWKE (BBIYHCICHHE
00BEMOB, MJIOLIAAEH MOBEPXHOCTH).

24 | HecoOCTBEHHBIE MHTETPAJIBI IEPBOTO W BTOPOTO POJIA, MX BHIYHCIICHHE.

25 | 3ajaun, TMPUBOIAIIME K KpPaTHBIM HHTErpajaM. BbIYucieHHe ABOHHBIX HHTErPAIIOB
CBE/ICHMEM K MOBTOPHBIM. 3a/1aui Ha W3MEHEHHE MOPSIKa HHTETPUPOBAHUS B TBOWHOM
WHTETpaje

26 | 'eomerpuyeckne © (QHU3MUECKUE NPUIOKEHUS KPATHBIX WHTETPAJIOB, MPUMEPHI
BBIUMCIICHUSL.

27 | KoHTpoJIbHOE TECTHPOBAHKE 10 KYpCYy.

4, Y4eOHO-MeTOANYEeCKOEe M HHPOPMALIMOHHOE Oo0ecTiedeHne
4.1. HopmatuBubie 10kyMeHTHI 1 'OCThI
1. ®enpepanbubiil 3akoH 0T 29 nexadbps 2012 roga Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoii

denepannn» (C IBMEHEHHUSIMU U JIOTIOJTHEHUSIMU );

denepanbHbIN TOCYIapCTBEHHBI 00pa30BaTENIbHBIN CTAHIAPT BBICIIIEr0 00pa30BaHUS -
CHEIUAIUCT 10 HampayieHuto noarotoBku 10.05.03 «MudbopmanmonHas 6€30macHOCTb
aBTOMATU3UPOBAHHBIX CUCTEMY»,, YTBepkAeHHbIH [Ipukazom MunucrtepcTBa 00pa3oBanus u
Hayku P® ot 19 centsabps 2017 r. N 929 "O6 yrBepxkaeHuu deaepaibHoro... Peqakius ¢
n3meHeHusMu N 1456 ot 26.11.2020

[Tpuka3z MunucrepcTBa oopazoBanus u Hayku PD ot 05 anpens 2017 r. Ne 301 «O6
yrBepxaeHuu [lopsinka opraHu3anuu 1 OCYIIECTBICHUS 00pa30BaTEILHOM IEATEIHHOCTH 110
00pa3oBaTeNbHBIM IMPOTPaMMaM BBICIIETO 00pa3oBaHUs — IporpaMMamM OakaiaBpuara,
MporpaMMam ClelaIuTeTa, IporpaMmmaM MarucTparypsl;

[Topsinox mpoBeeHHs TOCYAapCTBEHHOM HTOTOBOM aTTeCTalluU IO 00pa30BaTEIbHBIM
MporpaMMam BhICIIEro 00pa3oBaHuUs — MporpaMMaM OakajiaBpuaTa, porpaMmam
CHelHaluTeTa U MPOrpaMMaM MarucTpaTypbl, yTBEpKICHHBIH MprKa3oM MUHOOpHAyKH
Poccun ot 29 uroust 2015 r. Ne 636;

[TonoxeHue o MPakTUYECKOM MOATOTOBKE 00YUaIOIINXCSI, YTBEPKACHHOE MPUKA30M
MuHMCcTepCTBa HAYKH U BbIciero oopasosanus Poccuiickoit denepann u MunuctepcTa
npocsereHus Poccuiickoit @enepanuu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB U oKajgbHblE HOPMATUBHBIE aKThl MOCKOBCKOTO MOJIUTEXA

Ob6nactu npodeccnoHaIbHOM eSTeTbHOCTH U cephl MPodhecCHOHATBHON 1A TEIbHOCTH, B
KOTOPBIX BBIMYCKHUKH, OCBOUBIIIKE MIPOTPaMMYy CIieliainTeTa (anee - BHITYCKHUKH ), MOT'YT
OCYIIECTBIATH MPO(PECCHOHANBHYIO eI TEeIbHOCTb:

06 CBs13b, HHPOPMAITMOHHBIE 1 KOMMYHUKAITMOHHBIE TEXHOJIOTHH (B chepe
MIPOEKTHPOBAHMS, pa3pabOTKH, BHEAPSHHS U SKCIUTyaTallMH CPEACTB BHIYUCIUTETHHON
TEXHUKH U UH(POPMAIIMOHHBIX CUCTEM, YIIPABIECHUS UX KU3HEHHBIM IIUKIIOM )



7. AxaneMuyeckuii yueOHBIH 11aH o Hanpasienuto noarotosku: 10.05.03
«MudpopmanronHast 6€30MacHOCTh aBTOMATU3UPOBAHHBIX cuctem». [Ipoduis: besonacHocTh
OTKPBITHIX HH(OpMAITMOHHBIX cucTeM. @opma o0ydenus — ounas. 2023.

8. Marpuma pacnpeneneHus KOMIETSHITUN

4.2.  OcHoBHas JTUTEpaTypa

1. ®uxrenrossi I'.M. OCHOBBI MaTEMaTUUECKOTO aHANIN3a: YYCOHUK U1l BY30B, 15-€ 3.,
crep. CII6, Jlanb. 2023. Yacts 1. 444 c.

2. ®uxrenroinsil .M. OCHOBBI MATEMAaTUYECKOTO aHAIN3a: YICOHUK IS BY30B, 14-¢ u3.,
crep. CIIO, Jlans. 2023. Yacts 2. 464 c.

3. Kynpseuer JI.J. Kparkmii kypc Marematudeckoro aHaimza. T.1. Jluddepennuansaoe u
MHTErpajibHOE MCUUCIIECHUS (PYHKIMH OJHON mepeMeHHOH. Psanpl: YueOHUK [DneKTpOHHBII
pecypc]: yueb. - DnexTpoH. gaH. - MockBa: @uszmatiut, 2015. - 444 c. [Pexxum nocryna:
URL.: https://e.lanbook.com/book/71994 - 3aru. ¢ skpaHa. ]

4.3. JlomosHUTeJbHAS JIUTEpPATypa

1. TluckynoB H. C. luddepennuanbHoe u HHTETpaIbHOE WCYHCIEHUS U1 BTy30B. B 2-x
tomax. M.: MaTerpan - Ipecc, 2009 — 416, 544 c. 180 k3.

2. 3yokoB B.I'., JIaxoBckuii B.A., Mapteiaenko A.M., MunocueB B.b., ITymkaps E.A. Kypc
MaTeMAaTUKHU TS TEXHUYECKUX BBICIIMX y4eOHBIX 3aBenenuid. Yactu 1-4. M.: MY, 2012.
400 5xk3.

3. Kpatkmii kypc BBICIIEH MaTeMaTHUKH [DJIEKTPOHHBIM pecypc|: yueb. - DIeKTpoH. JaH. -
MockBa:  JlamkoB wu K, 2017. - 510 c¢. [Pexum  pgocrtyma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpana.]

4. byrpos f.C., Hukonbckuii C.M. Bricuras maTemaTuka: yaeOHHK sl BY30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HurerpambHOe HCYHCICHHE (PYHKIMA OJHON M HECKOJbKHX TMEPEMEHHBIX. Te€OopHs TOJIA:
METOJMYECKUE YKa3aHWs U BapuUaHThl pacueTHo-Tpaduueckux padot // boayHoB M.A.,
boponuna C.HU., [Tokazees B.B., Teym B.JI., Tkauenko O.W.. M.: MI'TY «MAMMN», 2009.

6. Maremaruueckuii ananus. Teopus npenenoB u nuddepeHIanTbHOe UCYUCIEHHE: OCHOBHbBIE
MOJIOYKEHUS] TCOPUHU, METOJANYECKUE YKa3aHUS M BapUAHTBI PacueTHO-rpaduueckux padot //
boaynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
20009.

4.4. JnekTpoHHBIE 00pa3oBaTeIbHbIE PeCypChl

[IpoBenenue 3aHATUH W aTTeCTallMid BO3MOXXHO B JIMCTAaHIIMOHHOM (popmare ¢ MpUMEHEHHEM
CUCTeMbl TUCTaHIMOHHOTO oOy4yenus yHuBepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTemaTHKa» NMEKTPOHHBIX 00pazoBaTesnbHbIX pecypcoB (DOP) mo Bcem pazaenam
MIPOrPAMMBI:

DJIeMEHTBI MaTeMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJin3a

WHuTerpanbHOe NCUUCIICHHE https://online.mospolytech.ru/local/crw/course.php?id=378
(GyHKIMH OTHON epeMEeHHOM
Juddepenuunansroe https://online.mospolytech.ru/local/crw/course.php?id=336

UCYHCIIEHUE QYHKIUI
HECKOJIbKUX NTEPEMEHHBIX

JIOTIOJTHUTEIbHBIC TJIaBBI https://online.mospolytech.ru/course/view.php?id=3592
MaTEMAaTU4YCCKOT'0O aHaJIn3a



https://e.lanbook.com/book/93522
https://online.mospolytech.ru/course/view.php?id=3592

Pazpaborannsie JOP BKIIOUAIOT TPEHUPOBOYHBIE U HTOTOBBIE TECTHI.

[lopsinok mpoBeaeHus: pabOT B JUCTAHUMOHHOM (hopMaTe YCTAaHABIMBACTCS OTACIbHBIMU
pacropsoKeHUSMH  TIPOpEKTopa 1Mo y4eOHOM paboTe W/MiIM LEHTPOM YueOHO-METOANYECKOM
paboTHI.

Ka;mmﬁ CTYIIGHT 06ecnequ I/IHIII/IBI/II[yaJII)HBIM HeOFpaHI/IquHI)IM IIOCTyHOM K BHGKTpOHHOﬁ

OMOIMOTEKE MOCKOBCKOI'O ITOJIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

WuTepHeT-pecypchl BKIIOYAOT Y4eOHO-METOIMUECKHE MaTepuaibl B JJICKTPOHHOM BHJIC,

MIpeJICTaBJICHHBIC Ha caiiTe mospolytech.ru B pasznene: «LleHTp MaTeMaTHUECKOTO 00Opa30BAHS)

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);

[Tone3nsle yueOHO-MeTOMUECKHE U MH(OPMALIMOHHbBIE MaTepUaJIbl MPEACTABIEHBl Ha cailTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeyenr pecypcoB uHGMOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHONW ceTtu «UWHTepHer»  mis

OCBOCHUSI TUCIUILTHHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIneH3nOHHOE U CBOOOTHO pacnpocTpaHsieMoe MPorpaMMHoe

odecrnevyeHue
Ne| HammenoBanme | Paspabotumk [10 HoctynmHoCTh Ccpuika Ha Enunbiii peectp
(mpaBooOmanarens | (JUIIEH3UOHHOE, POCCHUICKHX TTPOTpamMM IS
) cBOOOTHO OBM u B]] (npu Hanmuumm)
pacmpocTpaHsemMoe
)
1 | Astra Linux | OOO JIutieH3HOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIuneH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

4.6. CoBpeMeHHbIe NPodeccHOHATBHbIE 0a3bl JTAHHBIX H
HH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

Ilepeuens pecypcoB cetu UHTEepHET, TOCTYNHBIX AJI5l OCBOEHHS TUCIUIIUHBI:

HaumenoBaHnue Ccbliika Ha pecypc HocTynmHocTh

HNHpopManoHHO-CIPABOYHbIE CHCTEMBI
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https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

JoctynHa B cetn
WutepHer 6e3
OrpaHUYEHU

https://stackoverflow.co

Stack Overflow
m/

WNudopmanmonnsie pecypesl Cetn

KoncynbrantInioc http:// www.consultant.ru | loctymHo

[Topran @enepanbHbIX
rOCyIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB
BBICIIIETO 00pa30BaHUs

http://www.fgosvo.ru. HocrtymHo

JIeKTPOHHO-0HOINOTEYHbIE CHCTEMbI

Jlanpb https://e.lanbook.com/ JlocTynHa B ceTH
WnTepuer 6e3
OTpaHUYEHU

IPR Books https://www.iprbookshop | loctymnHa B cetn
ru/ WuTepHer 6e3
OTpaHUYEHU

IIpodeccnonanbHbie 0a3bl JaHHBIX

basa nmaHHBIX Hay4HOM http://www.elibrary.ru JlocTymHO
ANIEKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | J{octymto
MOJIUTEeMaTH4ecKas pe)epaTuBHO-
oubnuorpaduueckas u
HayKOMETpUYecKas
(6bubmmomerpudeckas) 6a3a JaHHBIX

5. MarepuajibHO-TeXHUYECKOe oOecneyeHne JUCHUNIUHbI

MartepuanbHo — TeXHUYECKasi 6a3a yHUBEpPCUTETa 00ecleuynBaeT IPOBECHIE BCEX BU/IOB
3aHSTHM, IPETYCMOTPEHHBIX YIEOHBIM IJIAHOM, U COOTBETCTBYET JNEHCTBYIOIIUM CAHUTAPHBIM H
MIPOTHUBOMOXKAPHBIM IIPABUIIAM M HOPMaM.

Kadenpa «Marematuka» He pacronaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
HCIOJIb3YeT Y4eOHBIC ayAUTOPHUH U3 00111ero (oHAa YHUBEPCUTETA.

I[Ipy HEOOXOAMMOCTH MJii TPOBENEHUS WHTEPAKTUBHBIX MPAKTHUECKUX 3aHATUN
HCIIOJIBb3YIOTCA KOMIIBIOTEPHBIE KIacChl YHUBEPCUTETA.

6. MeToguveckue peKOMEHIAMU

6.1. Mertoanueckue peKOMeHAALNH JUIS MPenoJaBaTeis
110 OpPraHu3annu 00y4eHust
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

[Ipexne Bcero, ciuemyeT oOpaTUTh BHUMAHHE CTYIEHTOB Ha TO, YTO NMPAKTHYECKH BECh
M3y4yaeMblii MMM Marepuanl He TpeldyeT Kakou-1u00 cCrneuraibHON  (JOTOJHUTEIHHOM)
MOJATOTOBKH M BIIOJIHE MOXKET OBITh YCHEIIHO U3Y4€H, €CIU CTYIEHTHI OYAyT MOCEIaTh 3aHATHS,
CBOEBPEMEHHO BBINOJHATh JOMAalllHUE 3aJaHUsl U I0JIb30BaThCAd (IIPU HEOOXOJUMOCTH)
CUCTEMOM IUIAHOBBIX KOHCYJIbTAallMM B TEUYEHHE KaXKIOTO ceMmecrpa. Bomenmue B Kype
MaTaHaJld3a paslienbl SBISAIOTCA KIACCMYECKMMM, B TO JK€ BpeMs OHHM INPAKTUYECKU
OPHMEHTHPOBAHBI, TaK KaK UMEIOT IIMPOKOE PACIPOCTPAHEHHUE JUIS PEIICHUs Pa3HOTO poJa 3aaad
BHYTPHU CaMOM MaTeMaTHKU U NPUKIAAHBIX 3a/1a4. VIX 0CBOEHUE OMOKET CTYAEHTAaM JIOTHYECKHU
BEPHO, apIrYMEHTUPOBAHO U SICHO CTPOUTHh YCTHYIO M IMUCbMEHHYIO PE€ub, YCIIEIIHO IMPUMEHSTH
HAKOIUICHHbIE 3HaHUS B IPO(PECCUOHANIBHOM AEATENbHOCTH.

HeobOxomumo ¢ camoro Hauana 3aHSITUH PEKOMEHIOBAaTh CTYJEHTAM OCHOBHYIO U
JOTIOJIHUTEIIBHYIO JINTEPATYPY, @ B KOHIE CEMECTpa JaTh CIUCOK BOMIPOCOB I MOAIOTOBKH K
JK3aMEHY.

Ha nepBoM 3aHATHY IO JUCHMIUIMHE CIEAYET 0053aTeIbHO TPOUH(POPMUPOBATH
CTYAEHTOB O BHJI€ U (hopMax TEKYIIEeH U MPOMEKYTOUHOM aTTecTalluii M0 AUCHUILIMHE, CPOKAX
UX MPOBEACHHUS, YCIOBUIX AOIMYyCKa K IPOMEXYTOYHOM aTTecTallu, IPUMEHIEMbIX BUAAX
MIPOMEKYTOYHOTO KOHTPOJIS.

N3noxeHne TeOPETMYECKOr0 MaTepHasla JIOJKHO CONPOBOXKIATHCS WILIFOCTPATHBHBIMU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMU MpENoaBaTesieM TakK, 4YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIQJIKM TPU DPELIEHUM 33Jayd He OTBJEKaJIM OT TIJaBHOTO: OCMBICIEHUS HUAEU U CYTU
npuUMeHsieMbIX MeTo0B. Crenyer Bceraa ykas3bIBaTh HPUMEphl MPAKTHYECKOTO IPHUMEHEHUs
PaccMOTPEHHBIX Ha 3aHATUAX YpaBHEHUN U (GOpMYyIL.

[IpakTryeckue 3aHITHS JOJDKHBI ObITh OPraHU30BAHbI MPENOJIaBaTeIeM TaKuM 00pa3oM,
YTOOBl OCTaBaJOCh BpeMs Ha MEPUOJAUYECKOE BBINOJHEHHUE CTYACHTaMU HEOOJbIION
CaMOCTOSITENILHOM pabOThI B ayIMTOPUH U1 IPOBEPKU YCBOEHUS M3JI0KEHHOTO MaTepuasa.

[IpenonaBatenb, BeAymMi MpakTUYECKHE 3aHATHS, JOJDKEH COTJIacOBBIBAaTh y4eOHO-
TEeMAaTHYECKHUH TUTaH 3aHATHH C JICKTOPOM, UCIIOJIb30BaTh €AMHYIO CHCTEMY 0003HAYCHUH.

[IpenogaBatento cnemyeT A0OWMBAThCS CHUCTEMATUYECKOW HEMPEPHIBHOW  pabOTHI
CTYICHTOB B TEUEHUE CEMECTPA, HEOOXOAUMO BBISBIISITH CHIIBHBIX CTYJEHTOB U MPUBIIEKATh UX K
Hay4yHOU paboTe, K Y4acTHIO B Pa3HOTO po/Jia OJIMMITMAZAaX U KOHKypcax.

CTyneHT [OMKEeH OINyIIaTh 3auHTEPECOBAHHOCTh IPENoAaBaTeNsl B JIOCTHXKEHUHU
KOHEYHOI'O pe3ylibTaTa: B MPUOOPETEHUH OOYYAIOUMMUCS TMPOYHBIX 3HAHUNA, YMEHHHA U
BIIQJICHUS HAKOIUIEHHOW WH(popManueil s pelmieHds 3aaad B HpodecCHOHaIbHOU
NEeSATENbHOCTH.

6.1.1. O0pa3oBare/ibHbIC TEXHOJIOTHHI

[IpoBeneHue 3aHATHH M aTTECTallMii BO3MOXKHO B JTUCTAaHIIMOHHOM Qopmare ¢
MPUMEHEHHEM CHCTEMbI AMCTAHIMOHHOTO 00yuenus yHuBepcurera (CJJO-LMS) na ocnHoBe
paspaboTtaHHbIx Kadenpoit «MaremaTuka» dJIEKTPOHHBIX 0Opa3oBarenbHbIX pecypcoB (DOP) no
BCEM pazjiesiaM IporpamMMsl (cMm. 11. 4.4).

[Mopsinok mpoBeneHus paboOT B JUCTAHIIMOHHOM (hOpMaTe YCTaHABIMBACTCS OTICIbHBIMU
pacropsbKeHUsIMU  TIpopekTopa 1o y4eOHo# paboTe W/MiIM LEHTPOM Yy4eOHO-METOANYECKOM
paloTHI.

6.2. MeToauyecKue yKazaHus JJis 00y4ar0MUXCcsl M0 OCBOCHHUIO
AUCHUTLTUHBI

Paznea 1: nudgdepennuanbHoe ncuucaeHue GyHKIMi 0HOH nepeMeHHOM
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[Ipu wu3ydenun pudepeHnaTbHOr0 HWCYUCICHUS (YHKIUH OIHON mepeMeHHON
oOparuTe BHUMaHHE Ha MOHATHE Tpesena PYHKIMU B TOUYKE U METOIbI ero BeruucineHus. [lpeaen
— OJIHO W3 OCHOBHBIX IOHATHII MaTeMaTUYECKOTo aHanu3a. llpu BblUMCIEHMM MIpenenoB
byHKIIH HaJo, pexe BCETO, BBISICHUTD XapakTep HEOTPEJEIEHHOCTH

0 o

—, —,0-00, 00—00,1”

0 . UtoOBl OBNAJETh TEXHUKOM pEIICHUs] 3aJady Ha BbIUYHUCICHHE
IIpe/IeoB, HAaJ0 3HaTh JIBa 3aMeyaTelbHbIX Ipe/eia, TaOJIMIly 3KBUBAJEHTHBIX OECKOHEYHO
MaiblX, NpaBwio Jlonurans, pa3jauyHble MPUEMbl PACKPBITUS HEONPEJEICHHOCTEH B
3aBHCHUMOCTH OT BHJIa (QYHKIIMH U PEUIUTH JOCTATOYHO OOJIBIIOE KOJIWYECTBO 3a/1a.

[Ipy m3ydeHMH TeM, MOCBSAIMICHHBIX MPOU3BOAHON H auddepeHnuany GyHKIUH, HAI0
OCMBICJIUTh UX T€OMETPUYECKHI CMBICI, IOHUMAaTh paszindue MEeXIy HUMU (quddepeHunan -
9TO rJaBHasl JIMHEWHAas yacTh npupaiieHus GyHkiuun). TBepao 3HaTh (Kak TaOIUIly YMHOXKEHUS)
dbopmynsl  muddepeHIUpOBaHUS ~ OCHOBHBIX ~ JJIEMEHTApHBIX  (QYHKIMH U TpaBuia
muddepeHurpoBaHus (Bce, KOHEYHO, HO OCOOEHHO MpaBuiIo AU(PepeHIIUpOBaAHUS CIOKHOM
(byHKITIH).

OOpaTtuTe BHUMaHHUE TaKKe Ha 0COOEHHOCTU T PepeHInpoBaHns GYHKINHN, 3aJaHHBIX
B HESIBHOU (opMme, mapaMeTpHIecKH, Ha MprueM JorapudmMudeckoro audhepeHImpoBaHusl.

Cnenyer 4eTko 3HaTh M YMETb MPUMEHSTh aJTOPUTM HCCIENOBaHUS (QYHKUUNH U
MOCTpOEeHUsT TpaUKOB: oINpeAeseHHe TOYEK pas3pbiBa (M HMX Kilaccu(UKAIMIO), ACUMITOT
rpaduka (BepTUKAIbHON, HAKJIIOHHOM, TOPU30HTAIILHOM ), HEOOXOMMBIE U IOCTATOYHBIE YCIIO BUSI
MOHOTOHHOCTH (D)YHKIIMH, CYILIECTBOBAHUS JIOKAJIBHOTO SKCTPEMYMa, IPOMEKYTKOB BBIITYKJIOCTH
Y BOTHYTOCTH (PYHKIIMU U TOYEK Ieperuoa.

Pasznen 2: nudpdpepenuuaibHoe ucuucjieHue PyHKUMI HECKOJIbLKHUX MepeMeHHbIX

[Ipn u3yueHum AaHHOrO pasznena oOpaTUTe BHUMaHHE Ha TO, 4TO (YHKIUSA JBYX
MIEPEMEHHBIX MMEET HArJsAHbIA T'€OMETPUUECKUN CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
MIPOCTPAHCTBE

Hago ocMbICiuTh MOHATHS YaCTHBIX HPOM3BOJHBIX U TMOJIHOTO nuddepeHnnana u
OCOOCHHOCTh MX BBIUMCJICHMS], OBJIAJETh TEXHHKOMN BBIYMCICHUS MPOU3BOIHBIX OT CIIOXKHOM
(GYHKIMM HECKOJIbKMX MepeMeHHbIX. CrenyeT oOpaTuTh BHHUMaHHE Ha TO, YTO AJS (DYyHKIHH

Z= Z(X’ y) CMCHIAHHBIC YaCTHBIC IIPOM3BOJHBIC BTOPOI'O IIOPsAAKa pPaBHBI MEXIY co0Ooii:

0z 9%z

OXoy  Oyox (Teopema IlIBapua), To ecth nopsaaok nuddepeHIpOBaHUS HE UIMEET 3HAYCHHUSL.
Jis  GyHKIUM  HECKOJBKUX IEPEeMEHHBIX CKOPOCTh HM3MEHEHUS (YHKUUU B
MIPOU3BOJILHOM HAIIPABJICHUU XapaKTEPU3yeTCsl MPOU3BOJHON M0 HANpaBICHHUIO, a HAUOOJIbIIas
CKOPOCTh U3MEHEHHS PYHKIIUU OYyIET B HAallPaBJICHUU BEKTOPA IPaTUCHTA.
Cnenyetr oOpaTtuTh B 3TOM TeMe BHMMaHHE Ha HEOOXOOUMOE M JIOCTATOUYHOE YCIIOBHUS
CYIIECTBOBaHUS dKCTpeMyMa (DYHKIIUU HECKOJIbKUX MEPEMEHHBIX.

Pa3pnen 3: mHTErpasbHOE HCUKMCICHUE

B HUHTCTpaJIbHOM HNCUYUCIICHUU pemacTcsa  3aJaya, O6paTHOI71 TOI71, KOTOpasa
paccMmaTrpuBajiaCb B I[I/I(l)(l)epeHLII/IaJ'IBHOM HNCUYNCIICHUMU HCO6XO,Z[I/IMO HaWTH M1 JaHHOH

byHKIUN fF(x) Takylo (yHKIMIO, MPOU3BOAHAs OT KOTOpOH Oblia OBl paBHA 3aJaHHOM.
WuTerpupoBanue (QpyHKIMI — JTOCTATOYHO CIIOKHBIA pa3liell MaTeMaTHKH, OBJIAZETh KOTOPHIM
MOKHO TOJIBKO, €CIIM CTYAEHT «BO3bMET» JOCTaTOYHO OOJBIIOE KOJIWYECTBO HHTErPAIOB
pa3HOro THIA.

Hano TBepmo 3HaTh TaOMUIly WHTErpajoB OT OCHOBHBIX DJE€MEHTapHBIX (YHKUUH,
OCHOBHBIE METOJbl HHTEIPUPOBAaHMA (3aM€Ha IEPEMEHHOM, MOABEAECHUE TOJ 3HaK
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middepennnana, HMHTETPUPOBAHME IO YaCTSAM, HPUEMBbl BBIYUCICHHS HWHTETPAJIoOB OT
panMoHaNBHBIX Jpo0Oei, OT pa3HOTO THIIA TPUTOHOMETPUUECKUX (DYHKIIHIA).

Hano ocMbICIUTh €IMHCTBO MOAXOAA K IIOCTPOCHHUIO OIPEICIICHHBIX, KpPAaTHBIX,
KPUBOJIMHEHHBIX, IOBEPXHOCTHBIX MHTETPAJIOB — IIOCTPOCHUE HEKOTOPOW MHTETPATIbHOU CyMMBI
U NIPEACIIbHBIN IIEPEXO.

3HaTh TEOMETPHUYECKHI CMBICI W OCHOBHYIO (OPMYJIY BBIYHCICHHS OIpPEAETICHHBIX
uHTErpajoB — ¢opmyny Herotona — JleitOnuma, reomerpudeckue U QU3NIECKUE MPHIOKCHHS
ONpEJENIEHHBIX U KPaTHbIX MHTErPaJOB, YMETh HAXOJIUTH IUIOLIA/b IJIOCKOW (PUTYpBI, JUIUHY
KpUBOH, 00bEM U IUIOIIA/b IOBEPXHOCTH TEJ BPALLCHUS.

7. ®OH/ OLIEHOYHBIX CPE/ICTB

@DOH/JT OLIEHOYHBIX CPEJACTB IpencTaBieH B llpunoxenun 2 x pabouell mporpaMMe U BKJIIOYAET
pas3aensl:

1. MeTo/ 1l KOHTPOJISI M OLICHUBAHMSI PE3yJIbTaTOB O0YUEHHUS.
2. lllxana u KpUTEpUU OLIEHUBAHUS PE3YIbTATOB OOYyUEHUSI.
3. O1ieHOYHBIE CPEACTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpomexxyTodHast aTTeCTaIHsI.

14



Ilpunoscenue 1

TemaTnyecknid JIaH JUCHUILIMHBI « MaTeMaTHYeCKUHM aHAJIM3) 110 HANIPABJIECHHUIO NOAT0TOBKH
10.05.03 «MupopmannonHasi 6e30MACHOCTL ABTOMATU3HUPOBAHHBIX CHCTEM),
IIpodpniae «be3onacHOCTb OTKPBITHIX HHPOPMAIMOHHBIX CHCTEM»

(cmenmMauCT)
®opma o0yueHHs - OUHAS
I'ox nadopa 2022/2023

Buabi yueOHoii padorsl,

Buabl camMocTOATEILHOM

®opmbl
BKJIIOYAsl CAMOCTOSITEIbHYIO padoThl aTTeCTAIl
Cem | Henmemst padoTy CTY/1€HTOB,
Ne Cryaenros nn
n/n Paznen €CT | Cemectp M TPY0EMKOCTh B 4acax
p a
Ped
K.P | K.IT | PI
J | II/C | JIa6 | CPC | KCP p | P2 Kp | I 3
T
Bropoii cemecTp
Paznen 1. AudPepenunanbHoe
HCYHUCJIeHHe (PYHKIUI OHOI
nepemMenHo. Yuciopas
rocsenoBarenbHocTh. [Ipenen
11 2 1 2 2 4 +

YHUCJIOBOU MOCJIEA0BATEIBHOCTH U €T0
cBorictBa. [IpaBuiia npeaensHOTO

nepexoaa. ®yuxuus. [Ipenen pynkuuu.

Teopemsl 0 npeaenax GyHKIUH.
Boinaua sagauunii PI'P Ne 1 o
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MATEMATHICCKOMY aHAJIM3Y.

1.2

IlepBblii M BTOpPOM 3aMedaTesIbHBIC
npenensl.  beckoHeyHO — Malble U
OCCKOHEYHO  OOJIBIIME  BCIIMYMHBI.
OKBUBAJICHTHEIC OCCKOHEYHO MaJble
BCJIUYHHEI. PackpoiTue
HEOIPEACIEHHOCTEN Pa3HOTO THUIIA.

1.3

HenpepriBHOCTD QpyHKLIMI B TOUKE U Ha
MIPOMEXKYTKE. OpHOoCTOpOHHME
npenensl. Touku pa3zpbiBa QYHKIMH, UX
KJaccuukanus.

14

[TpowusBoaHas byHKIINA.
['eoMerpuueckuii. ©U  MEXaHUYECKUH
CMBICIT MIPOU3BOIHOM. [TpaBuia
muddepeHniupoBanus U dbopmyIbl
BBIYUCIICHUSI TIPOM3BOJIHBIX. Tabnuia
MTPOU3BOIHBIX OCHOBHBIX
aneMeHTapHbIX  QyHkmuil.  TexHuka
muddepeHupoBaHmst

1.5

Hubdepennman.  [IpousBogHbie  H
muddepeHnransl  BHICHIUX  TOPSIIKOB.
[TpuGnmxeHHbIC BBIYUCIICHUS c
oMOIIIbI0 U dHepeHInaos.

1.6

[IpaBuio Jlonurans. dopmyna
Tetnopa. Paznoxkenuss OCHOBHBIX
aJIeMEHTapHbIX (PyHKUUN 10 dopmyre
Teitnopa. [TpubimkeHHbIE BHIYUCICHUS
¢ moMo1bio Gopmyinsl Teitnopa.

1.7

OcHOBHBIE TEOPEMBI
middepeHnanbHOTO VCYHCIICHUS.
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MOHOTOHHOCTB byHKIUY,

9KCTPEMYMBI. Heo0xonumeie u
JIOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH,
JIOKAJILHOTO JKCTPEMYMA.

HccnenoBanue BBIMYKIOCTH Tpaduka
¢ynkuuu. Touku neperuda.

1.8

OOmas cxema ucciaeoBaHus (QPyHKIUU
u moctpoeHusi ee rpaduka. CBoiicTBa
(GyHKIUH, HETNpEephIBHBIX Ha OTpE3Ke.
Haubonpiiee n HavMeHblllee 3HaAUYEHUS
(GYHKIMM Ha OTpE3Ke.
CamocrositesibHass padora Nel Ha
ceMHHape 10 (YHKUUSAM OJHOM
nepeMeHHOn

1.9

Pazgen 2. DyHKIUA HECKOJbKHX
NepeMeHHbIX. [Ipenen 51
HENpepbIBHOCTh. OCHOBHBIE CBOMCTBA
HenpepbIBHBIX  (pyHkui.  YacTHbie
MPOU3BOHBIE. TMonueri
muddepenima.

Boinaua 3aganmii PI'P Ne 2 mo
GYHKIMAM HeCKOJIbKHX MepeMEeHHBIX

1.1

[IpousBomubie  clokHOW  (pyHKIMH
HECKOJIbKUX TepeMEHHBIX. YacTHbIe
nmpou3BoJHbIE U auddepeHIInabI
BhICIIMX TOpsakoB. Teopema IlIBapra.
[IpousBoHas 1o HAIPAaBIICHUIO.
I'paguent.

10

1.1

OkcTpeMyM  (YHKLIHMH  HECKOJIBKUX
IIEPEMEHHBIX. Heob6xonumblie U
JIOCTaTOUYHBIE YCIOBUS IKCTPEMYMA.

11
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CamocrositesibHast padora Ne2 Ha
ceMHHape 10 (YHKI UM HeCKOJIbKHX
nepeMeHHbIX

11

Pasnen 3. UnTerpajibHoe HCHUCIEHHE
[TepBooOpasuas. Heomnpenenenupiii
UHTErpan M ero cpoiictBa. Tabmuua
UHTETpajioB oT OCHOBHBIX
JIIEMEHTApHBIX  QyHKOWA.  Meton
HEMOCPEJCTBEHHOTO UHTETPUPOBAHUSL.
Boinaua 3amanuii PP Ne 3 mo
HHTErpajbHOMY HCYHMCICHHUIO

12

11

WuTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
MEPEMEHHOM, MOJIBEACHUEM TIOJ 3HaK
muddepeHnmana. Meton
HUHTCTPHUPOBAHUS 110 YACTIAM

13

11

WNHTterpupoBanue paMOHAIBHBIX
npobeil HMHTErpupoBaHHE HEKOTOPBIX
BHJIOB HPPALMOHATBHBIX u
TPUTOHOMETPUUECKUX (PYHKIIMA.

14

11

3agaun, MPUBOIANIME K  TOHATHIO
omnpeneneHHoro uHTerpana. CBoiicTBa
omnpeneiaeHHoro wuHTerpaia. dopmyna
Herorona-JleitOuumna. 3amena
MEPpEMEHHON W HMHTETPUPOBAHHE TIO
4acTsIM B OIIPEICICHHOM UHTETpaje

15

11

[TpunosxxeHus OTIPEICIICHHOTO
HMHTErpajia B TFCOMETPUH M MEXaHHKE
(BBIUMCIICHHE  IUIOIIQAEH  IJIOCKHX
buryp, UIMHBI KpUBOH, O0OBEMOB,
IUIOMIAAeH TOBEPXHOCTH).

16

1.1

HecoOcTBeHHbBIE HHTCrpajibl MEpBOro 1
BTOPOI'O poJa, ux CBOICTBA.

17
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3ajauv, TPUBOJAIIME K  KpPaTHBIM
vHTerpasiam. JI[BOMHOW UM  TpPOMHOMU
HHTErpaJlbl, UX CBOWCTBA. BblunciieHHe

11 JBOWHBIX HWHTETPAIOB CBEACHUEM K 18 6 4 +
8 MTOBTOPHBIM. ['eomerpuueckue u
bu3nveckue TMPHIOKEHHS  KPaTHBIX
MHTETPAJIOB
KoHTposibHOE TecTHpPOBaHHE
dopma aTTecTalNU 19-21
Bcero yacos no gucuumnInHe 3 3
18 | 54 72 PT cam
P pao.

18



Ilpunoscenue 2

®OH/1I OIEHOYHBIX CPEJICTB
MO JUCHUIJINHE

«MaTrteMaTH4eCKUH aHAJIN3»

Hanpasienne noaroroku: 10.05.03 «MubopmammonHas 6€301acHOCTh aBTOMATH3UPOBAHHBIX
CHCTEM»

[Ipoduib: «be3onacHOCTh OTKPHITHIX HH(YOPMALUMOHHBIX CUCTEM»

®opma 00ydeHHs — OUHasl.

Kadenpa: «Marematuka»

1. MeToabl KOHTPOJISI M OLIECHUBAHUS Pe3yJIbTATOB 00y4YeHHs

JIJ11 KOHTpPOJIsl yCIeBaeMOCTH U KayecTBa OCBOCHHSI TUCIIUIUIMHBI HACTOSIIEN IPOTpaMMOit
MIPEeyCMOTPEHBI CIEIYIONINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIIEBaeMOCTH (TEKYIINI KOHTPOJIb);
- MPOMEXYTOYHAsI aTTeCTalMs (9K3aMeH).

2. lllkaJjia 1 KPUTEPUH OLICHUBAHMS Pe3y/JIbTATOB 00yYCHUSA
®opmMa NPOMEKYTOUHOM aTTecTaAllUuM: IK3aMeH

[IpomexyrouHas arrectanus oOydaromuxcsi B (Qopme 53K3aMeHa MPOBOJAUTCS IO
pe3yibTaTaM BBINOJIHEHUS BCEX BUJIOB yUeOHOU pabOThl, MPEAYyCMOTPEHHBIX YU€OHBIM IIIAHOM TI0
JAHHOW NUCHUIUIMHE, MPU 3TOM YYUTBIBAIOTCS PE3yJbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHne cemecTpa. OlLieHKa CTENEeHH IOCTHKEHHS OOy4arolIMMHCS IUIAHUPYEMbIX Ppe3ylIbTaToOB
oOyueHusi MO IUCHMIUIMHE TMPOBOJUTCS IMpernojaBaTesieM, BEAYIIUM 3aHATHS MO JUCIUILTUHE
METOJIOM OJKCHepTHOM oueHku. [lo wuTOoramMm mnpPOMEXKYyTOUHOW aTTecTallid M0 JAUCLUILIMHE
BBICTABIISIETCA OLIEHKa «OTJIMYHOY, «XOPOILIOY, «YAOBIIETBOPUTEIHHO WIH
«HEYIOBJIETBOPUTEIHHO.

IIxajaa oueHuBaHUA Onucanne

BremmonHensl Bce o0s13aTeIbHBIE yciaoBuss MOATOTOBKH
CTYACHTA K IIpOMQ)KyTO'—IHOﬁ aTTeCTalMu, NpeayCMOTPCHHBIC

nporpaMMoil  aucuuIIMHbL.  CTyZEeHT  JEMOHCTPUPYET
COOTBETCTBUE 3HAHWM, YMEHHWH, HAaBBIKOB IIOKAa3aTENsAM,
OT1nu4HO NPUBEJCHHBIM B Ta0OnuUax, OMNEepHUpyeT MPHUOOPETEHHBIMU

3HAHUSAMH, YMCHUAMHA, HABBIKAMU, IIPUMCHACT UX B CUTyallUSAX
MOBBIIIEHHON CJI0KHOCTH. HpI/I 9TOM MOTYT OBITh JAOIIYHICHBI
HC3HAYHUTCIIbHBIC OI_HI/I6KI/I, HCTOYHOCTHU, 3aTPYAHCHUA [IPpU
MEpEHOCE 3HAHUI U YMCHI/II>'I Ha HOBBIC, HCCTAHAAPTHBIC 3aa1H.
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Xopomo

Brinmonnensl Bce o00s13aTesibHBIE YCJOBHSI MOATOTOBKHU
CTYJEHTA K NPOMEKYTOYHOM aTTecTallu, IPEAYCMOTPEHHBIE
MIPOTPaMMO JHUCLUILINHEL, Crynent JIEMOHCTPUPYET
COOTBETCTBME 3HAHMI, YMEHHUH, HABBIKOB IIOKA3aTEIsAM,
NPHUBEJCHHBIM B TaOJNHIAX, OICPUPYET MNPHOOPETCHHBIMH
3HAaHUSIMHU, YMEHUSIMH, HaBbIKAMH. B TO e Bpemsl mpH OTBETE
JIOITYCKAET HECYIIECTBEHHBIE MOTPEHIHOCTH, 3aJa4d PEUIacT C
HEJI0YeTaMHM, HE BIUSAIOIIMMH Ha OOIINI X0 perIeHus.

Y 10BIIETBOPUTEITBHO

BrimonHens Bce 00s3aTeibHBIE YCJOBHSI TMOATOTOBKU
CTYJA€HTA K MPOMEKYTOUYHON aTTecTaluu, IPeIyCMOTPEHHbBIE
MporpaMMoOil  JTUCIUTLIMHEI. CryneHT  JIeMOHCTpUPYET
COOTBETCTBME 3HAHWUI, YMEHHWH, HABBIKOB II0Ka3aTENsM,
NPUBEJIEHHBIM B TaONHIAX, OMNEpUpyeT MPHUOOPETEHHBIMU
3HAHUSIMH, YMEHHUSIMU, HaBbIkaMu. HO mokaspiBaeT Herryookue
3HaHUS, TMPU OTBETE HE JOMYCKAeT TPYOBIX OMIMOOK WIH
MPOTHUBOPEUN, OAHAKO B  (OPMYIMPOBAaHWH  OTBETA
OTCYTCTBYET JIOJDKHAsS CBSI3b MEXK/Iy aHAITM30M, apryMEHTAIHeil
¥ BBIBOJAMH, B PEIICHUM 3a7ad MOTYT COJEpKaThCs TpyObie
ommOku. [l TMOMydeHUs: MPaBHIBHOTO OTBETa TPEOYIOTCS
YTOUYHSOIINE BOIPOCHI.

HeynonerBopuTenbHo

He BoimonHeHsl o0s3aTejibHbIe YCJIOBHS  TOATOTOBKH
CTY/IeHTA K NMPOMeKYTOYHOI aTTecTalluM, IPeyCMOTPEHHbIE
nporpammoit nucuuiiuHel, WJIM cryaeHT naemMoHCTpupyer
HEMOJIHOE  COOTBETCTBME  3HAHWMM, YMEHHUM,  HABBIKOB
OpPUBEJCHHBIM B TallMLax, JOMYCKAIOTCA 3HAYUTEIbHBIC
OLINOKY, MPOSBISETCS OTCYTCTBUE 3HAHUM, YMEHUI, HaBBHIKOB
0 psALy IOKa3aTeneil, CTYIEHT HCHBITHIBACT 3HAYUTEIbHBIC
3aTpyaHEHHS MPU OTIEPUPOBAHUHU 3HAHUSMU U YMEHUSIMU.

3. OueHo4YHbIE CpeaCTBA

n/a

HanmenoBanue
OLIEHOYHOTO
cpeacTaa

KpaTKafI XapaKTCPHUCTUKA OICHOYHOI'O

[IpencraBnenue
OLIEHOYHOTO CPEeJICTBa

cpenacTBa 5 POC

KoHnTtponpHas
(camocTosTEeNHEHAS
) paboTa

(KP)

CpencTBo MpoBepKH YMEHUN MPUMEHSTh
NOJIy4eHHBIEe 3HAHUS Ul PEeLIeHHs 3a7a4
ONpE/IENIEHHOr0 TUHa M0 TeMe WU
pasneny

KoHTpobHbIE
3ajaHus
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PacuerHo- CpenctBo mpoBepkrd yMeHUW npuMeHATh | Komiuiekt —3amanuit
rpaduygeckas NOJIyYEHHBIE ~ 3HAHMS 10  3apaHee | A BBITIIOJTHEHUS
pabora OIIPENICIICHHOW METOJUKE Ul PEIICHUs | PacyeTHO-
3a7ad MM 3aJaHUil [0 MOJYMI0 MIM | rpaduueckoi
(PTP) JUCLIUIUIMHE B LIEJIOM. paboThI

VYceTHbII onpoc

CpencTBo KOHTpPOJIs,, OPraHU30BaHHOE Kak
crenuanbHas Oecela TEIaroru4ecKkoro
paboTHUKAa ¢ OOydJaromUMCsi Ha TEMBI,
CBSI3aHHBIE C MU3y4aeMOM AUCLUIUIMHOW, U

Bonpocs! no

cobecenoBanue, TeMam/paszennam
paccuMTaHHOE Ha BBIICHEHHE OOBbeMa
YO) 3HAHUH oOyyJaronierocs 1o JICIHILTIHBL
OTIpeIeTICHHOMY pasneny, TEME,
npoOsemMe U T.1I
Cucrema CTaHIapTU3UPOBAHHBIX
Tect 3aIaHuH, MO3BOJIAIONIAA
T ABTOMAaTH3UPOB Bapuanr tecra
(T) aTh  TPONEAYPYy HM3MEPEHHs]  YPOBHS
3HAHUW U YMEHUM 00y4aromerocs.
5 Ox3amMeHalMoHHbl | CpeACTBO MPOBEPKH 3HAHWH, YMEHHM, | DK3aMEHAI[MOHHBIE
€ OMJIETHI HaBBIKOB. MOJKET BKIIOYATh KOMIUIEKC | OMJIETHI
(9B) TEOPETHIECCKUX BOIIPOCOB, 3aj1ad4,

MPAKTUYECKHUX 3aJaHUM.

3.1. Tekymuii KOHTPO.JIb

O1eHOYHBIE CpENCTBA TEKYIIETO KOHTPOJS YCIEBAEMOCTH BKIIIOUYAIOT KOHTPOJIBHBIC
BOIIPOCHI M 33/1aHKs B (hopMe OJIAHKOBOTO TECTHPOBAHUS JJII KOHTPOJISI OCBOCHHS O0YJIarOIITUMHUCS
pa3aesioB JUCUUILIAHGL, ipueM PI'P.

Conep:xanue pacueTHO-TpaduuecKux pador.

PacuerHo-rpadpuueckas padora Nel nmo nuddepenunansbuomy ucumncjieHno QyHKIui ogHOI
nepeMeHHOI

KpaTkoe coneprkanue u 3Tanbl pacyeTHO-Tpadudeckoil paboThI:
[Ipenen yucnoBoit Nocae10BaTEILHOCTH, MIpenen (PyHKIUY.
HccnenoBanue GyHKIMU HA HEPEPHIBHOCTb.

Brrurcnenue npon3BoAHBIX (DYHKITUY.

UccnenoBanue ¢pyHKINU, TOCTPOCHUE TPAdUKOB.

PacuerHo-rpadguyeckas padora Ne 2 no pyHKIMAM HECKOJIBKHX NEPEMEHHbIX.

Kpartkoe conepxanue pacueTHO-TpapruecKoi paboThl:
@DYHKIMH HECKOJIBKUX IEPEMEHHBIX. YacTHbIE TPON3BOAHbIE. [ [pOM3BOAHBIE OT CIIOKHBIX
¢ynkuuit. [IponsBoHas MO HANPABIEHUIO U IPAJUEHT. DKCTpEMYM (QYHKIMH JBYX MEPEMEHHBIX.

PacuerHo-rpaguyeckas padora Ne 3 mo MHTErpajbLHOMY MCYHCICHHUIO.

Kpatkoe coneprkanue u 3Tambl pacdyeTHO-TpadhudecKoil paboThI:
Ilepguviti sman:
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Meroas! HHTErpUpOBaHUs. BeIuncaeHNE HEONIPEACICHHBIX HHTETPAJIOB.
Bmopou sman:
[TpunoxeHus onpeneneHHbIX HHTErpaoB. VccienoBanue cXoJMMOCTH HECOOCTBEHHBIX
HMHTETPAJIOB.
KomniekT 3amannii
JJISl BBINIOJTHEHHUs pacyeTHo-rpapuyeckux pador (PI'P)
o pucuummae «MareMaTu4yecKui aHaJIu3»

Teopus npenenoB u (updepenuupoBanue GyHKIMU OHOM NepeMEeHHOM

1. Haiitn npenensr:

2 2
lim (2—”)2 _(1+n)2 lim Jn+2-38n*+3
"”w(l+n) —(Z—n) n—o 4,n+5+n

7’

(o2 43Y e
l'l‘l(anﬂj Iimn(\/n2+1—n) Iim(n 10] .

, n—o , n-ol n+1
2x? +11x +15 o Ax?
x—>-3 X+3 . x-0 8in “ 3X ,
_ooml_gn-d . sin3x
Ilm . ctg7x
T 0] g fim (=3x)
0, x<-rx
y=<sinx, —z<x<0
7, X=0

2. UccnenoBath Ha HEMIPEPHIBHOCTD U BBIMOJIHUTD YEPTEK:

3. Haiiti mpou3BoIHYIO (YHKITAHU:

2(3x3 FAXE —x— 2)

= 151+ x " y=Inarcsiny1-e*.

3P+l

3t

tg x —ctg x ([t
=arctqg—/——m—. =sIin| —+t |.

TR ’ (3

C0S6X 2 1 .
= y =arctg" ——=+-sinIn2x
3sin(12x+1) _2x2

Jx

y = arctg® In——
X+

3
sin(x—2y)+x—=7x .
y x=e'cost, Yy =€ Cost
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4. CocraBuTh YpaBHEHMsI KacaTelIbHOW M HOpPMalu K JJaHHOW KpUBOM B TOUKE ¢ aOcuuccoi

y =x2+8x —32, X, =4.

5. [IpoBecTr OJTHOE UCCIIEOBAHUE U IOCTPOUTD TpaduK

(I)yHKIIHH HECKOJBbKHUX IMEPEMECHHBIX

=
-
1. Haiitu yacTHBIE IMPONU3BOAHBIC BTOPOI'O NOPsAAKA, Y6eﬂI/ITBCﬂ, qTo ny - Zyx . Xy

y2

7=
2. Haiitu rpaguent GyHkuuu £ = f(%Y) Brouxe Mo(¥o:¥o); Jx : M, (4,6)

L2
3. UccnenoBath Ha skeTpeMyM QyHkmmio Z=X —X+Y" +2Y

HNuTerpuposanue

Beruucanrs HEOIIPEAC/ICHHBIC HHTEIPaJIbl

dx
12(x+\/§, [x-27dx J‘(x+1)exdx’ [xcos3xdx ~ fe*cosxdx

f dx f dx J’ x+18 dx Ix+1 dx jsin?’x
2 (x=6)(x+2) x> +3 cos® X

x> —6x+18, ~x*+6X+5, )
Beruncautn OonpeacJIeHHbIC HHTEI'PaJibl

dx

’

7.6 1 dX 1 e®

3sin 2 x cos xdx —_— X —1)e*dx
g , £ 1+3x Jx=1) ) {x\/7+lnx
6 dx 2 1+ %% 4 dx Lx% +2X
B R - S LS LY
{1+\/3x—2, Sarctgx 1(3x+5)* £ X2 +1
o 2 G ©dx

—=dx Ja—x? 3sin 2 x cos xdx —_—
g\/1+x2 ) g 4 de, z[ !.‘\/1+3x,

’

e
!x\/7+ln X

Heco0cTBeHHBIC HHTETPAJIbI

1
'[(x—l)exdx
0 7

1. yKa)KI/ITe, KaKOH U3 HeCOOCTBEHHBIX HWHTCI'PAJIOB ABJIACTCA CXOAAIIUMCA

[Vxdx, [xZdx, [vx*dx
1 1 .

1

x* +3y?
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©  dx

2
2. BBIYMCIHUTH UHTETPAN, YCTAHOBHUTH €r0 CXOMMOCTD HITH PACXOAUMOCTD — 1+ X

o0
[In xdx
3. Beruucauth HHTCIrpajl, YCTAHOBUTL €ro CXOAUMOCTD WJIN PACXOJUMOCTD 1

a dx
|

4. Berunciuth HeCOOCTBEHHBIN UHTETpall 0 VX | yCTAHOBUTH €0 CXOJUMOCTb WIIH
pacxoMMOCTb.

1
dx
X2
5. Berunciants HeCOOCTBEHHBIN UHTErpATT —1 , YCTAaHOBUTH €TI0 CXOJMMOCTh WU
pacxoauMOCTb.
T odx
1+ x?
6. BeruncnuTe HHTErpall, yCTAaHOBUTH €0 CXOJAUMOCTh HIIA PACXOJUMOCTh —»
o0
jln xadx
7. BBIYMCIUTH UHTETPAJI, YCTAHOBUTD €r0 CXOJAMMOCTD UJIM PACXOIUMOCTh 1
1
dx
X2

8. BeruncianTs HECOOCTBEHHBIN MHTETPAIT -1
PacxoauMOCTb.
KpaTHble mHTErpaJibl

, YCTAHOBUTB €0 CXOANMOCTb UJIN

1. 3MeHuTh NOpAI0K UHTErPUPOBAHUA B IBOMHOM HUHTErpase

26X 1 2=y
Jax [ £(x y)dy Jay [ T(x y)dx
a o 2x , b. o Jy )

”(10—x2—y2)dxdy, D={(x,y)|1<x<2 0<y<2}
2. Berunciaute (P)

3. Beruucants

”(12x2y2 +16x3y3)dxdy;
D

D: x=1 y=x2 y=-Xx.
4. BeIYncIuTe

(ij)(xz + y)dxdy,

D — MHOXECTBO TOUYEK IJIOCKOCTHU, OTPaHUYICHHOC JINHUSAMU
y=x/2, y=2x, y=2/x (x>0)

5. Haiitu niomane GUrypsl, OrpaHH4e€HHON JaHHBIMU JTUHUSMU
y=3/x, y=4e*, y=3,y=4

_ 2
6. Haiitu momans Gurypsl, orpanuueHHoi muausamu Y =X | Y =—X+ 2
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8. Haiitu 06beM Tena, nosrydeHHoro pamienueM Bokpyr ocu OY  durypsl, orpannyennoi
v Y =X Y=1 x=0

9. Haiiti 00beM Tela, mostydeHHoro BpaienneM BoKpyr ocu OX ¢urypsl, orpannuenHoi
v Y=X Y =X,

KonTposbHbie padoTsl (IpUMepbI)

BapuaHTt

1. MoctpouTsb rpaduk: Y = 3€0s 2X

2. Hai'tn npegensl:

2 2
Iim(s_n)z+(5+n)z fim =005 2X im X —x?—x—2
1) N—eo (5—“) —(5+ n) 2) X—0 e2X2 -1 3) x2 X3—2X2+X—2
lim X2 —x-1 “m(1+x0052xjx12 _ S
g) % In(x-1) 5) *>0\ 1+Xxcosx ) ) lﬂl(x‘ X _X+1)

—X, X<0
y=4x* 0<x<2

3, Xx>2
3. MCCﬂeAOBaTb Ha HENPEPbIBHOCTb U BbIMNOJIHUTb YepPTEK:

BapuaHTt

!
1. HainTn nponsBogHyto Yx:

VX
=arctg®In —— _
a)y : X+2 6)Y—(\/X)
X3
sin(x—2y)+—=7x t
B) y r) Xx=e'cost, y=¢€ cost

. (1 1
lim| ——
2. Haiiru “7°\ X arctgx

3. MpoBecT1 NoaHoe UccneaoBaHue U NOCTPOUTb rpaduK X

Bapuanr.
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au

Nel. BolunciuTh NpOU3BOIHYIO IO HAIIPABJIEHUIO OS u naiitn MOJyJIb BEKTOpA I'pajueHTa s

X 3
U=2Xy+—=+12
byHKIIN \/y B TOYKE A(6’9’ 1) B HaIlIpaBJICHUHU, COCTABIISAIOIIEM C OCSIMU

3 6 V4
COSax =—, COSf=—, y<—
KOOpAWHAT YTJIbI 7 7 2 .

z=xy(l-4x* -4y)-5

Ne2. UccnenoBath Ha SKCTPEMYM (PYHKIIHIO

dz
N3 Z=In(y—x*)  x=4+sint, y=cost g dt

Bapuanr

Boiyucaumoe:

IJ? dx _2[(2x+1)-1nxdx
9 1

Jx-2 )

2x—1

3x* -4 sin® 3x .
3.J.x2+4xdx' 4.Icos23xdx' 5,'|.\/4—2)c—x2

1. BsbluucnuTh UHTETPATIBL:

o -
'[xe dx . Je'x\/m

M306pa3MTb obnactb UHTErpnpoBaHnA N USMEeHUTb NOPAAOK MHTETPUPOBAHNA B MOBTOPHOM UHTErpane

0 25-x7
[ax [ fesydy.
-4 0

BbluMcanTb naowagb OuUrypbl, OrPaHUYEHHON ANHUAMM

2
y=2—-Xx", y=2Xx.
BapuaHT 3aaHuni1 TPEHMPOBOYHOrO TecTa.

3apgaum

3
y:M’ dy_’)

luacte 1. Y =sinInx, y',y"-? 2. 3 Y =3x"+xe*,x%,=20x=0,1, 0y—-"?

!
4. HaliTu Nnpon3BOAHYIO Yx:
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y =2 Sin4 X—_3 arctg7x
a) \ X 6) Y=X

e +Y = cos3x

B) X r) X=cost+sint, ¥ =sint—tcost

2
5. iccnepoBaThb Ha aKCTPEMYM f (X) - (X _3) (X _5) )

e
y=—
6. HalTn nHTepBasibl MOHOTOHHOCTHU X .
3
X
7. Halitn Hanbonbllee, HAaMMeHbLLee 3HaYeHne GyHKLMM 3 Ha oTpesKe .
2 X= 1
8. NMocTpounTb KacaTenbHyto K rpadumky GyHKLUK f (X) = 3arccos X B TOUKe 2.
2yacTtb 9. Halitn npegensl:
2 2
n) —(2+n
Iim( . ( )2 tg2x . X*+2x-3 Iim@
1) (2+n) -(1-n) 2)x0e% -1 3) =>3x°+5x*+6X 4) 72 tg3x
3 yactb
0, x<-rx
y=<sinXx, —r<x<0
10. UccnepoBaTb Ha HENPEPbLIBHOCTb U BbIMONHUTD YEpPTEXK: 7, x20
3
X
f (X) =2
11. NpoBecTn NOAHOE Uccaea0BaHUE U NOCTPOUTb rPadPUK X =4,
KonTposbHbIe padoThl (MpUMepbI)
BapuaHTt
1. NocTpouTsb rpadumk: Y = 3C0s2x
2. Hantn npegensi:
(5—n)2+(5+n)2 s o2
lim > . Iim1—c052x fim X~ X —x—2
1) "7 (5=n) =(5+n) 2) %0 @2 _1 3) 2 x> —2x% + X2
x> —x-1 2 7
. —X- . (1+xc0s2x \¥*
lim—m—— lim| = 22222 . ( Y )
4) X2 In(x—l) 5) *>0L 1+Xxcosx ) ¢) l'ﬂl X=NXT—x+1
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—X, X<0
y=<x*, 0<x<2

3, X>2
3. UccnepoBaTb Ha HENPEPBLIBHOCTb M BbINOAHUTD YepTeXK:

BapuaHTt

!
1. Haintn npoussogHyto Yx:

JxX
=arctg® In—— _
N 6)y_(\/;)
X3
sin(x—2y)+—=7x t
B) y r) x=e"cost, y=¢€ cost

. (1 1 j
lim| =—
2. Haittn 27\ X arctgx

3. MpoBecTM NosHOe UccnefoBaHUe U NOCTPOUTL rpaduk X,

Bapmuanr.

au

Nel. Beruviciiuth IpOU3BOIHYIO 10 HAITPABICHUIO OS u naiitn MOJTyJIb BEKTOpA TPaMEHTa IJIs

X 3
U=2Xy+—+12
(bYHKI_[I/II/I \/y B TOYKEC A(6’9’ 1) B HAITpaBJICHHUH, COCTABJIAIOIIEM C OCIMU

3 6 V4
COSax=—, COSf=—, y<—
KOOpAUHAT YI'JIbI 7 7 2 .

z=xy(l-4x* -4y)-5

No2. WccnenoBarh Ha SKCTpEMYM (GYHKITHIO

dz
Ne3. z:ln(y—x“)’ X =+/sint, y:COSt. Haiitu a

Bapuant

Boiyucanumoe:

2
I(2x+1)-1nxdx
1

Jx-2. 2.

2x—1

3x* -4 sin * 3x d
dx. dx. X
3.J.x2+4x * 4.Icos23x * 5,'|.\/4—2)c—x2
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1. BbIYMCIUTD UHTETPAJIBL:

o o
.[xe dx . '[X\/m

N306pasnTb 061aCTb UHTEFPUPOBAHUA U USMEHUTL NOPALOK MHTErPUPOBAHMA B MOBTOPHOM MHTerpasne
0 V25-x2
[ae [f@xy)ay.
-4 0

BolumcanTe naowanb ¢Gurypbl, OrpaHUYEHHOM JIMHUAMM
2
y=2—-Xx", y=2Xx.

BapuaHT 3agaHuii TPEHMPOBOYHOrO TecTa.

3apaum

3
y= arcc:(g\& dy 2

luacte 1. Y=sinInx, y’y"=? 2. 3. Y =3x"+xe*,x,=20x=0,1, Oy—"?

!
4. HanTtv nponsBoaHyto Yx:

y =2 Sin4 X—_3 arctg7x
a) \ X 6) Y =X

e¥ + Y = cos3x

B) X r) X=cost+sint, Y =sint—tcost

2
5. MccnepoBaThb Ha 3KCTPEMyM f (X) - (X _3) (X _5) .

e
6. HaliT MHTepBanbl MOHOTOHHOCTU - X .
3
X
7. HainTn Hanbonbluee, HaMMeHbLUee 3HaYeHNE GYHKLMM 3 Ha oTpeskKe .
2 X= L
8. MocTpouTb KacaTenbHyto K rpadpury GyHKUMm f (X) = 3arccos X B TOYKeE 2.
2 yactb 9. Hantn npegentl:
_(3+n)’ =(2+n)’ 2 tg5x
lim - . lim tg2x lim X +2Xx-3 |imF
n—o _(1_ = - 5 - z
1) (2+n)"=(1-n) 2)0e” —1  3)>3x°+5x2+6x 4) 7 IX
3 yactb
0, x<-rx
y=<sinXx, —r<x<0

>
10. UccneposaTb Ha HEeNnpepbIBHOCTb U BbIMO/IHUTb YepTeEXK: 7T X2 0
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2
11. NpoBecTn NoOAHOE nccneaoBaHMeE U NOCTPOUTb FpadmK X =4,

Kpurtepun onenku:

- OLEHKa «3auTE€HO» BBICTABIISIETCS CTYIEHTY, €CIM OH pEryJspHO B TEYEHHE CEMecTpa
MIPEJICTaBIsUl PELIEHUS 3a/1ad, BBIMNOJIHWI MOJIHOCTHIO BCE 3aJlaHUS U MX 3aIIUTHUI, OTBETUB Ha
BOIIPOCHI [TPENOJaBaTes;

- OLIGHKAa «HE 3auTEHO» BBICTABIIETCS CTYIEHTY, €CJIM OH HEPEryJspHO B TEYEHHE CEMECTpa
MPEJCTABISUT PEIICHUs 3a/1a4, BBITIOJHWI 33/IlaHUS HE TMOJHOCTBIO MM BOOOINE HE MPEACTaBISII
pabOTBl Ha TPOBEPKY, JOIMYCKAET CYIIECTBEHHBIE HETOYHOCTH B OTBETaX Ha BOIPOCHI
MIpenoiaBaTes.

Jlia mpoBeAeHUsI TEKYIIero KOHTPOJS 3HAHUN CTYJEHTOB B JUCTAaHIIMOHHOM (opmare B
paspaboTaHHbIX Kadeapoit «MaremaTruka» OHJIaH-Kypcax MMEIOTCS MPOMEXYTOUHbIE (IIPOOHbIE)
TECTHI.

3.2. [IpoMexkyTOUYHAS aTTECTALUSA

[IpomexyTrouHas aTTecTanus - (3K3aMeH) MPOBOJIUTCS MO OuiieTaM B YCTHOU hopme.
Bpewms i1 moAroToBKHM 0TBETa Ha BOMPOCH! He Oosiee 45 MuUH.

buner BkItoyaeT TeopeTHUECKHUil BOIPOC U 3ajauu.

KoMrutekTsl s5K3aMeHalMOHHBIX OMJIETOB XpaHsTCs Ha Kadenpe «MareMaTukay.
TunoBble BApMAHTHI OWJIETOB MPUJIATAIOTCS.

KommiekT Bonpocos

o aucrumiInae «MareMaTu4ecKui aHaJIn3»

JAnddepennuanbuoe ncuuciaenne QyHKIUNA OJHON NMepeMeHHOM

[TonsiTne nepeMeHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUS.

NOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KlIacCU(UKaUs QYHKIHA.

Omnpenenenre u TUIBI YUCIOBON NOCIEN0BATEIBHOCTH.

IIpenen YHCIIOBOI IIOCJIEI0BATEIBHOCTH. Apudmernueckue omnepauuu HaJl

IIOCJIEOBATEIBbHOCTSAMH.

5. VYcnoBus CylecTBOBaHHMS KOHEYHOIO IIpejesia YHMCIOBOM IOCIeI0BATENbHOCTH (TEOpPEMbI

Kommu u Beitepmtpacca).

Bropoii 3amMedaTenbHbIN Ipeae.

7. Ilpenen ¢ynkuuu. OmnpexneneHus. l'eomerpuyeckas UWHTepHpeTaluss MOHATHS Ipejelia

¢ynkuuu. CBoiicTBa nMpeaesos.

beckoHeuHO Maible, 6eCKOHEUHO 0osblIne (PyHKIHH.

9. [IlepBblil 3amMeyaTenbHbIHN Mpeer.

10. beckoHeyHO Masble BEIMYUHBI. DKBUBAJEHTHbIE OECKOHEYHO MaJlble M UX UCIOJIb30BaHUE MPU
BBIUMCIIEHUH TIpeJiesioB. Tabauia SKBUBAIEHTHBIX OECKOHEYHO MaJIbIX.

11. HenpepelBHOCTh (YHKIMH B TOYKE M Ha MpoMexyrke. OJHOCTOPOHHHE Tpeaebl.
Knaccugukanus Touek paspbiBa rpaduka.

12. CaoiictBa (yHKIMI, HEMPEPBIBHBIX Ha 0Tpe3Ke (TeopeMbl Beliepmtpacca, bonbrano — Kommn).

13. IlpousBojHas. ['eomeTpuueckuii u pu3nveckuil cMbICI NMponu3BogHON. KacarenbHas u HopMaib

K IUIOCKOW KPUBOH.

i N =

o

2
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14.
15.

16.

17.
18.
19.
20.
21.
22.

23.
24,

25.
26.
27.
28.
29.
30.
31.
32.

ocoukrwnE

7.
8.
9.

10.

wCoNoU~WNE

10

Tabnua mpou3BOHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.

CBs3b MEXy CYIIECTBOBAaHHEM IIPOU3BOIHON (PYHKIIMH B TOUYKE M HETIPEPHIBHOCTHIO (DYHKIHH
B TOM K€ TOYKE.

[IpousBonHas cymmbl, Npou3BeAeHMs, uacTHoro. IlpomsBoaHas cioXHOM U o0OpaTHOMU
GbyHKUIUH.

[IpounsBoHas MapaMeTPUYECKH 3aJaHHON (YHKITHH.

[IpousBoaHas GyHKINH, 3aJaHHON HESBHO.

HuddepenunpoBanue cI0KHOM MOKa3aTeIbHON QYHKIUH.

Huddepenuupyemocts. Juddepenunan. ['eomerpuueckuii cMmbica muddepeHmuana.
[IpousBoHbIe U AU PepeHInanbl BEICIINX MOPSIKOB.

OcHoBHble TeopeMbl aupdepennmanbHoro ucuuciaeHus (treopema depma, teopema Pons,
teopeMa Jlarpanxa, Teopema Kormm).

[IpaBuio Jlommrans.

Muorounen Teitmopa u ero cpoiictBa. @opmyna Teimopa. OcTaTouHbl WieH (DOPMYIBI
Teitnopa B popme Jlarpanka u Ileano.

AcumnToTsl rpaduka GyHKIHH.

OxctpemyM. HeoOxommuMoe yciaoBue sKcTpeMyma.

JlocTtaTouHble yCIOBUS SKCTPEMYyMA.

JloctaTtouHoe ycrnoBue Bo3pacTtanus (yObIBaHUS) QYHKIIUH.

Haubonpiiee 1 HauMeHblllee 3Ha4eHHs PYHKIIUU Ha OTPE3Ke.

BrinmykiiocTh, BOTHYTOCTb, TOUKa Nepernda. JlocraTouHoe ycioBHE BOTHYTOCTH (BBITYKJIOCTH).
Heo6xomumoe ycinoBue Touku neperuoda. Jfoctatounoe ycinoue neperuoa.

OO61as cxeMa NOCTPOCHUSI U UCCIIEIOBaHUs rpauka QyHKINH.

DOYHKUIMHU HECKOJBKHUX MepeMeHHbIX

Omnpenenenre U TeOMETPUYECKUI CMBICT (PYHKIMU ABYX MEPEMEHHBIX.

Jluauu ypoBHS QYHKIIUU ABYX ITEPEMEHHbIX.

YacTHble TPOU3BOAHBIE PYHKIIMU HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUECKUN CMBICT
OYHKIMY HECKOJIbKUX MTEPEMEHHBIX, MTOHITHE MOJHOTO Auddepeniuana.
HuddepeHurpoBaHe CI0KHBIX PYHKINUNA HECKOIBKUX MEPEMEHHBIX.

[Ipou3BoiHbIE BHICIIUX MOPSAKOB (PYHKIIMU HECKOJIBKUX MEepeMEeHHbIX. CMelIaHHbIe
npousBoaHbie. Teopema IlIBapia.

[IpousBoaHas GyHKIMH HECKOJIBKUX MEPEMEHHBIX 10 HAPaBICHUIO.

[IpousBoiHas IO HAMIPABJICHUIO U TPAAMEHT CKAJISPHOTO MOJIS.

DkcTpeMyM (QYHKIHUU HECKOJIBKUX MEPEMEHHBIX.

Heobxonumoe u jocTaTouHOE YCIOBUS IKCTpeMyMa GYyHKIMH BYX IEPEMEHHBIX.

HNHTerpasbHoe ucUnuciaeHue

IlepBooOpa3Has, HeonpeAeaeHHbIH nHTerpai. Tabn1ia OCHOBHBIX HHTETPAJIOB.

3aMeHa [IEPEMEHHOM ¥ HHTErPUPOBAHKE 110 YaCTAM B HEOIPEJAECIIEHHOM HHTErpaje.
WHTerpupoBanue ¢ MOMOIIBIO OJBEIEHU 10 3HaK Auddepenuana.

WHTerpupoBanue parioHaJIbHBIX JpOOEH.

WHTerpupoBanne no 4acTsaM U 3aME€Ha IEPEMEHHON B OIIPEJIEIIEHHOM MHTETPaJIe.
WHTerpupoBanue TpPUrOHOMETPUUYECKUX (PYHKIUI, OCHOBHBIE IPUEMBI.

WuTerpupoBanue UppauoHAIbHBIX QYHKIUH.

YHuBepcanpHas TPUTOHOMETPUYECKAS TIOJICTAHOBKA.

OmnpeneneHHblil nHTErpai u ero ceoiictea. ®opmyna Hetotona — Jlelouuna.

[IpunoxeHus onpeneNeHHOro HHTErpajia K pelIeHNI0 TeOMETPUUECKUX U (PU3UUECKUX 3aj1ay.
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11. Beruuciienue miomaaei ¢ moMoIbIO ONPEEIICHHOTO HHTETpaa.

12. Beruuciienue mionaay 1 AIUHbI KPUBOM, 3aJaHHON ypaBHEHUSMU B IapaMeTpudeckoi opme.

13. Beruucnenue miomaanm KpUBOJIMHEHHOTO CEKTOPa B MOJIAPHBIX KOOPAWHATAX.

14. Beluucnenue miowmwane B IPSAMOYTOJIBHBIX M TOJSPHBIX KOOPAMHATaX C IOMOIIbIO
OIIPENIEIICHHOTO UHTErpasa.

15. Berunciienue JUIMHBI IyTH € TIOMOIIBIO ONPECIICHHOT0 HHTETpaa.

16. Beruucienue JUIMHBI Tyr'd KPUBOM, 33JaHHON NapaMeTPHUECKH.

17. Beraucnenue oobemMa Tena BpameHust ¢ TOMOLIBIO ONPEACTICHHOTO HHTETpaja.

18. Beruuciienue mionia iy moBEpXHOCTH TEJIa BPALICHUSI.

19. HecoGcTBEeHHBIE HHTETPAJIBI TIEPBOTO M BTOPOTO TUNA. [IOHATHS CXOIMMOCTH U pacX0IUMOCTH
HECOOCTBEHHOTO MHTETpaJia.

20. HecoOcTBeHHBIE HHTETPAJIBI OT Pa3pPBIBHBIX (QYHKITHIHA.

TunoBbie BapuaHThI OUJIETOB
no gucuuimae «MaTeMaTHd4ecKud aHaJIu3»

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKON ®EJEPALIMNA
OEJIEPAJIBHOE 'OCYZIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEX/IEHUE BbICHIEI'O OBPA3OBAHUA
«MOCKOBCKHUW MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWI NOJIUTEX)

dakynbTeT 0a30BBIX KOMITETCHIIHH, Kadenpa «MaremaTtuka
Juciunnuaa «MareMaTHdecKuil aHalnu3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

1. TlepBooOpa3Has, HeOTpeIeICHHBIN HHTETpal. Talnuia OCHOBHBIX HHTETPAJIOB.

dx

o 4
2. BpHCIUTH HEONIPEACICHHBIN HHTETPAJ Y5-x+v5-x

Haiitu rpagueHT QyHKIIMN Z=YJXY g royke M, (L4) ]
4. VYkaxwure, KaKOW U3 HECOOCTBEHHBIX HHTEIPAJIOB SBJISCTCS CXOSIIAMCS

T\/;dx, Tx‘3dx, T\/Fdx
1 1 1 .

w

5. HaiiguTe 5KCTpEMYMBI U TOUKH neperuda GyHkuun Y = (x-De™

YTBepxkaeHo Ha 3aceqanuu kadenpsl MatemaTuku «_03» 05 2023 r., mpotokos Ne 10

H.o. 3aB. kadenpoit H.B. BacunneBa / /

MUHUCTEPCTBO HAYKMU U BBICILIET'O OBPA3SOBAHMS POCCUNCKON ®EEPALIMU
®EJIEPAJIBHOE 'OCYJTAPCTBEHHOE ABTOHOMHOE OFPA30OBATEJILHOE
VUYPEXJEHUE BBICILIETO OBPASOBAHU S
«MOCKOBCKHH NOJJUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

dakynbreT 0a30BBIX KOMIIETEHIIUH, Kagenpa «MaremaTuka»
ObpazosarenbHas nporpamMa 09.03.01 «MHpopMaTHKa ¥ BEIUMCIUTEIBHAS TEXHUKA
Kypc 1, cemectp 2
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IK3aMeHALMOHHBII onyteT No 1

1. HecoOcTBeHHBIE MHTETPAIbI MIEPBOTO M BTOPOTO THMA. [IOHATHS CXOAMMOCTH U PAaCXOIUMOCTH
HECOOCTBEHHOTO MHTETpaa.

t 2t?
X=—F, =
2. Haiitu npon3BoHy0 (pyHKIMH, 33JaHHOM MMapaMeTpUIECKU 1+t3 1+t% .
=X —X+y* +2y
7.6

[3sin? xcos xdx
4. BpIUUCIUTH ONIPENICICHHBIN UHTETpall 0

3. MHccrnenoBate Ha SKCTpeMyM (YHKIIUIO

5. Haiiti 00beM Tena, mostydeHHoTo BpamenueM BOKpyr ocu OX  ¢urypsl, orpannuennoin

s Y =X y=1 x=0,
VYTBepxkIeHo Ha 3aceqannu Kadeapsl mateMaTiku «_03» 05 2023 r., mpotokon Ne 10

W.o. 3aB. kadeapoii H.B. BacunbeBa / /

21.]'[51 IMPOBCACHUA IMPOMECKYTOUYHOI'O KOHTPOJA 3HaHUH CTYACHTOB B JUCTAHIMOHHOM
(dhopmate B pazpaboTaHHbIX Kadeapon «MaremaTrka» OHJIaWH-Kypcax UMEIOTCS HTOTOBBIE TECTHI.
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