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1. Hean, 3a0aum 1 IJIaHUpPYyeMble Pe3yJbTaThl 00y4eHHs 10
AUCIUNJINHE

K OCHOBHBIM yensim OCBOEHHS IUCHMIUIMHBI «MaTeMaTH4YeCKUl aHalu3» CIEAYET
OTHECTH:

- BOCITUTaHHE Y CTYACHTOB OOIIECH MaTeMaTH4YeCKON KYJIbTYPHI;

- mpuoOpeTeHue CTYACHTAMH HIMPOKOrO Kpyra MaTeMaTHYCCKHUX 3HAHUN, YMEHUU H
HaBBLIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYJICHTOB K HHAYKTHBHOMY M JIEyKTUBHOMY MBIIIJICHUIO
Hapsy ¢ pa3BUTUEM MAaTEMATHYECKON MHTYHULINU;

- YMEHHE CTYyJCHTAaMH pa3BUBATh HABBIKM CAMOCTOSATEIBLHOTO H3Yy4YeHHs y4YeOHOH H
HAay4YHOH JIUTEPATYPbI, COAECPKALIEH MATEMATUYECKUE CBEICHHS U PE3YJIbTATHI;

- TOJrOTOBKY CTYIEHTOB K JCSATEIBHOCTH B COOTBETCTBHHM C KBaJU(DHUKAITMOHHOM
XapaKTePUCTHKON OakalaBpa MO HAmNpaBlICHUIO, B TOM 4uclie (opMupoBaHUE YMEHUU
HCITOJIH30BaTh OCBOCHHBIC MAaTEMAaTHYECKHUE METOIbI B TPOPECCUOHATBHOU IEATESTLHOCTH.

- TIOJTOTOBKY BBICOKOKBAJIU(UIIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBHSX
u(ppoBOl TYypOYJIEHTHOCTH M BBICOKUX TEXHOJIOTUYECKUX PUCKOB COBPEMEHHOH IUGPOBOI
SKOHOMUKH.

K ocHOBHBIM 3a0auam OCBOCHHS AUCUUIUIMHBI «MaTeMaTUYecKui aHaau3» CleayeT
OTHECTH:

- OCBOGHHE CTYJEHTaMH OCHOBHBIX TMOHSTHI, METOAOB, (DOPMHUPYIOMIMX OOIIyIO
MaTEeMaTUYECKYIO MOJrOTOBKY, HEOOXOAMMYIO JJI YCIEITHOTO PeIIeHUs MPUKIIAIHBIX 3a/1a4;

- (hopmupoBaHHe y cTyeHTa TpeObyemMoro Habopa KOMIETEHIINH, COOTBETCTBYIOIIUX €T0
HaIPaBJIECHUIO MOATOTOBKHA U 00ECIICUMBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OOyuenne 1o nuciuIuinHe «MaTeMaTHYeCKHil aHaliMu3) HampaBlieHO Ha (GOopMUpPOBaHUE
y 00y4aronuxcs ciaeayonmx kommnereHui B cootBeTcTBuu ¢ @I'OC 09.03.01 MadopmaTrka u
BBIYMCIIUTENIbHAST TEXHUKA, YTBEPXKIACHHBIM MprKazoM MuHucTepcTBa 00pa3oBaHUs U HAYKHU
Poccuiickoit denepanuu ot 19.09.2017 Ne 929:

Koax u nanmenoBanue
KOMIIeTeHII M

HH}IHKaTOPLI HOCTHKCHUSA
KOMIICTCHI MU

YK-1. CniocobeH ocynecTBIsATh MOKCK,
KPUTUYECKHUI aHAIU3 U CUHTE3 MH(OopMaIui,
MNPUMCHATH CHUCTEMHBIH noaxoa AJid peIICHUA
IIOCTABJICHHBIX 3a/1a4

NVYK-1.1. AHanuzupyer 3aznady, BBIAEIAS €€
6a30BbIe COCTaBIISIONINE

NYK-1.2. OcymiecTBasieT HOUCK, KPUTUIECKH
OlLIEHHUBAaeT, 00001IaeT, CUCTEMATU3UPYET U
pamKkupyeT nHPOpPMaIHUIo, TpeOyeMyIo s
pelIeHNs TOCTAaBJICHHOW 3a1a4u

NVYK-1.3. PaccmaTpuBaet u mpeajiaract
palMOHATILHBIE BAPUAHTHI PEILICHUS
MIOCTaBJICHHOU 3a71ayyl, UCTIOIb3Y S
CHCTEMHBIN MOAX0]l, KPUTHUECKU OLIEHUBAET
UX JJOCTOMHCTBA U HEJOCTATKH

OIIK-1. CnocoOeH npUMEeHSTh
€CTECTBEHHOHAYUYHbIE U OOIIEMH)KEHEPHbIE
3HaHHUS, METOJ[bl MATEMAaTHUECKOT0 aHaJIn3a U
MOJIETTMPOBAHUS, TEOPETUYECKOTO U
AKCIEPUMEHTAJIBLHOTO UCCIIEIOBaHUS B
npodeccuoHaIbHOM e TeTbHOCTH

HNOIIK-1.1.
MaTEeMaTHUKH,

3Haer OCHOBBI BBICIIIEN

METO/IbI " MOJIETH,
MIPUMEHSIEMbIE B Pa3JIMYHBIX 00JIaCTAX.
NOIIK-1.2.

JUCKPETHOM

YmMmeer MNPpUMCHATH  MCTOJbI
CUCTEMHOTO

aHaJIn34a, MATEMAaTUYCCKOI0 MOJCINPOBAHUA

MaTE€MAaTUKU,
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IS HCCIIeTOBaHUS n pa3paboTku
npodeccnoHaNBbHBIX 3a7ad H  MPOIECCOB;
MPUMEHITh MaTeMaTU4YeCKOoe OOecreueHue
Mpd  MOJCIMPOBAHWU  TPUKIATHBIX U
nH(}OPMAIMOHHBIX TTPOLIECCOB.

HNOIIK-1.3. Baageer MeTogaMu COCTaBICHUSA
MaTEeMaTUYECKUX MOJCIICH U PEIICHUS 3a1a4
JIMHEMHOTO M HEeJIMHEHHOT O

IIPOrpaMMHUPOBAHUS.

2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JucnurniauHa OTHOCHUTCS K oOsi3aTenbHOM 4Yacth Oioka bl: Moapyns «Marematudeckue u
€CTECTBEHHO-HAYYHbIE JUCITUTUIMHBDY.
Jucnunnuna 6a3upyercs Ha Cleayolel, IpoiIeHHON TUCIUILINHE:
- IMHEeWHas anreopa.
Huctunnuna « MareMaTHyecKuii aHaan3y» JJOTUYECKU CBSA3aHa C TOCIEAYOIIMMU TUCIUTITHHAMU
B ocnoenoii wacmu:
. Jluckpemmuvle cmpykmypuvl u KOMIbIOMUHS,
. Ocnoevi UKT;
OcHo8bl NPOCPAMMUPOBAHUSL.
B uwacmu, popmupyemoii ynacmuuxamu 06pazosamenbHbiX OMHOUEHUIL.

. Cmamucmuueckue memoobvl 8€0-aHaIUMUKU,
. Aneopummbl u cmpyKmypol OAHHbIX,
. Mamemamuueckue memoowvl AHAIU3A OAHHBIX.
3. CTpykTypa U coaep:KaHue TUCHUILINHBI

OO61mas TpyJ0€MKOCTh AUCIUIIIIMHBI COCTABISAET 4 3a4eTHbIE eUHUIIBI -144 yaca.

4.1. 3.1. Buawbl yueOHOI padoThI M TPYA0EMKOCTh
N KouauvecTBo
n/n Buj yueOHoit padoThl qaCOB Cemectp 2
AyIMTOPHBIE 3AHATHS 72 72
B ToMm umncie:
Jlexum 18 18
1.
CeMuHapcKue/mpakTUUECKHUE 3aHATUS o4 o4
2.
JlaGopaTopHble 3aHITHS - -
CamocTosiTe/ibHasi padoTa 72 72
IIpomexyTOUHASI ATTECTALMSA
JK3aMEH D D
Hroro 144 144




3.2. Temaruyeckuii IJIaH U3YYeHUs] AU CHUTLINHBI

Pazmemén B npunoxxenuu 1 k pabodeii mporpamMme.

3.3. Coaep:xkanue pa3iej0B THCIANIHHBI

BBeaenue

[Ipenmer, 3a1aun u coepkanre AUCUUTIIMHBL. OCHOBHBIE ATAIbl Pa3BUTHS JUCIIUILINHBL.
CrtpykTypa Kypca, ero MeCcTo 1 poJjib B IOATOTOBKE OakagaBpa, CBA3b C IPYTUMH JTUCIUIUIMHAMHU.

Paznea 1. IluddepennnanbrHoe ncuucjienue GyHKuui 01HOH nepeMeHHO

Tema 1. Hucnoas nocneaoBarenbHOCTh. [Ipenen uncnoBoil mociaea0BaTeIbHOCTH U €T0
cBorictBa. dynknwus. [Toctpoenue rpadukoB pyukiuii. [Ipenen dynakuun. OCHOBHBIE TEOPEMBI O
npeznenax Gpynkuun. [lepsoiii u BTopoii 3ameuarenbHbie peaensl. CpaBHEHHE OECKOHEYHO MAJIbIX
1 OECKOHEYHO OOJIBIINX BEIMYHH. DKBUBAJICHTHbIE 0ECKOHEYHO MAaJIble BETMYMHBI.

Tema 2. HenpepsIBHOCTh QYHKIIMI B TOUKE M HA IPOMEXKYTKE, TOUKM pa3pbiBa PyHKIINH,
ux Kiaccupukanus. ACUMOTOTH rpaduka GyHKIMH, UX KIacCU(UKAIIHSL.

Tema 3. [IpousBoanas pyHnkun. ['eomerprueckuii U GU3NIECKUN CMBICT TIPOU3BOTHOM.
[TpaBuna quddepenurpoBanus 1 GOPMYJIIbl BBIYUCICHUS TPOU3BOIHBIX. Tabnuiia mpou3BOIHBIX
OCHOBHBIX DJJIEMEHTapHBIX (yHKIUA. Bpruucnenne NPOU3BOAHBIX (QYHKIWH, 3aJaHHBIX
pa3IMYHBIM 00pa3oM.

Huddepennnan. IIponsBoansie u quddepeHnnars BRICINX MOpaakoB. [IpubnmxenHse
BBIUMCJICHHSI C TOMOIIBIO AU PEpeHIInaNOB.

Tema 4. IlpaBuno Jlonurans. ®opmyna Teiinopa. PackpeiTrie HeompeaereHHOCTEH
pa3iauuHoro Tumna. Pa3nokeHne OCHOBHBIX 3JeMEHTapHBIX (yHKUuN mo ¢opmyne Teitnopa.
[TpubKkeHHBIE BBIYUCIICHUS C TTOMOINBIO Gopmyisl Teitmopa.

Tema 5. OcHoBHble Teopembl TUBGEPEHIINATBEHOTO HCUUCICHUS. MOHOTOHHOCTh
¢yHkum, 3kcTpeMymbl HeoOxonnMble M JOCTATOYHBIE YCJIOBUS MOHOTOHHOCTH, JIOKAJIBHOTO
skcTpemyMa. HccnenoBanme BoImykioctd rpaduka ¢ynkmoum. Toukm mneperunba rpaduka
byHKIMN.

OObmas cxema uccieqoBaHusl QyHKIMU U TocTpoeHus ee rpaduka. CBoiicTBa (pyHKINH,
HENpepbIBHBIX Ha oTpe3ke. Hanbombiiee 1 HauMeHblee 3Ha4eHus1 GYHKLIUU Ha OTpE3KeE.

Pa3nea 2. ludgdepennnanbHoe HcHUCIeHHE PYHKIMH HECKOJIBKHUX IePEeMEHHbIX

Tema 1. @yHKINM HECKOJIBKUX MEPEMEHHBIX. JINHUM U NMOBEPXHOCTH ypOBHs. YacTHbIE
npou3BojHble. [lonublii auddepenuman. [Tpon3BosHbIE CIIOKHOM (DYHKIIMM HECKOJIbKUX
nepeMeHHbIX. YacTHble mpon3BoAHbIE U qu(depeHIransl BeICINX nopsakos. Teopema LlBapua.

Tema 2. [IpousBonHas no Hanpasnenuro. I'paauent. KacarensHas k kpuBoil. KacarenpHas
IUIOCKOCTh M HOpMaJib K moBepxHOocTH. Popmyina Teitnopa. DkcTpeMyM (QyHKIUU HECKOJIBKHUX
nepeMeHHbIX. HeoOxoquMble U JOCTaTOUHBIE YCIOBUS SKCTpEMyMa.

Pa3znen 3. UnTerpanbHoe ucHUCIeHHE

Tema 1. IlepBooOpaznas. Teopema CyIIECTBOBAaHUS HEONpPEICICHHOIO HHTErpaa.
Heonpenenenuslii nHTErpan u ero ceoiictea. Tabauiia HHTETPagoB OT OCHOBHBIX 3JI€MEHTAPHBIX
byHkuuit. MeTo HemocpeICTBEHHOTO HHTETPUPOBAHUS.

MeToapl HMHTErpUPOBAHMSI C TOMOLIBIO 3aMEHbl IMEPEeMEHHOW, MOJBEJCHHEM IOJ 3HaK
muddepenimana. MeToa HHTETPUPOBAHUS 110 YACTSM.

HuTerpupoBanue pallioOHaIbHBIX Ap0Oel, MHTETpUPOBaHHE HEKOTOPHIX BUIOB HPPALIMOHATIBHBIX
U TPUTOHOMETPHUECKUX (YHKIIMH.



Tema 2. 3agaun, NPUBOIAIINE K MOHITHIO OMPEACICHHOTO MHTerpana. OnpeneneHHbId

UHTErpajll, €ro CBOMCTBA. YCIOBUS HMHTETpUpyeMOCTU. MHTErpan ¢ NEepeMEHHBIM IPEACIIOM
uHrerpupoBanus. @opmyna Herotona — JleitOHuia. 3ameHa MEpEeMEHHOW B OIPEACIICHHOM
UHTETpaIe.

HpI/IJ'IO}KCHI/IH OIMPEACIICHHOI'0O HHTErpajla B TICOMETPHUHM H MCXAaHUKE (BBI‘II/ICJ'ICHI/IG

IUIOINAACH TUIOCKUX (UTYP, JUTMHBI KPUBOW, 0OHEMOB.

Tema 3. HecoOcTBeHHBIE HHTETpajbl MEPBOIO U BTOPOro poaa (Mo OecKOHEYHOMY

POMEXYTKY, OT HEOTPAHWYCHHBIX (PYHKIUI Ha KOHEYHOM IPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3agauu, NpUBOJAIINE K KpaTHBIM MHTETpajaM. [[BOMHON U TPOMHON MHTETpabl,

UX cBOMcCTBA. [IpaBuiia BEIYMCIIEHUSI IBOWHBIX HHTETPAJIOB.

3.4. TemaTuka NpaKTHYECKUX 3aHITHH MO TUCHUILIHHE
«MareMaTHYeCKHH aHAJIN3»

Ne Tema 3aHsaTHA

/1

1 Paznea 1. DiieMeHTBI MaTeMaTH4Y€CKOI0 AaHAJIN3A.

YucnoBas mnocienoBarenbHOCTh. [Ipenen 4HCIOBOM IOCIENOBATENBHOCTH U €ro
cBoiicTBa. [IpaBmna npenensHoro nepexona. @ynkuus. [penen ¢ynxmun. Teopemsl o
npenenax GyHkiuu. IlepBelii U BTOpoil 3amMeyaTeabHble Peiebl.

2 CpaBHeHHE OCCKOHEYHO MAJIBIX W OECKOHEYHO OONBINNX BEIUYHH. DKBHUBAJICHTHBIC
0ECKOHEUHO MaJIble BEJIMYUHBI.

3 PackpbITHe Heollpe1eIeHHOCTEH pa3uyHOro TUIa

4 HenpepbsBHOCTh QyHKIIMI B TOUKE U Ha MPOMEXYTKe. OIHOCTOpOHHHE TIpeaesbl. Touku
paspbiBa pyHkiun. [Tpumepsl permenus 3a1a4

5) [MpousBonnas Qynkuun. IlpaBuna muddepeHurpoBanuss U (GOPMYIBl BBIUUCICHUS
pou3BOHBIX. TexHuka aupdepeHuupoBaHus

6 HuddepenuupoBanue  oOpaTHBIX  (QYHKUWH, (QYHKOWH, 33JaHHBIX  HESBHO,
napaMeTpuuecKy, Jorapudmuyeckoe 1uddepeHupoBaHme

7 Hudpdepenunan. I'eomerpuueckuit cMmbicn nuddepennmana. IIpousBoansie u
auddepeHnansl  BBICIIUX MOPSAKOB. [IpHONIMKEeHHbIE BBIYMCIEHUS C IOMOIIBIO
nudepeHnmaios.

8 IIpaBuno Jlonurans. @opmyna Tennopa. PackpbiTue HEONPENECICHHOCTEH PA3IUYHOIO
tuna. Pa3noxeHusi OCHOBHBIX 3JI€MEHTApPHBIX PYHKIMI 110 Gpopmysie MakiopeHa.

9 [TpuGnuxeHHble BBIUMCIIEHUS ¢ ToMOIbI0 (opmyisl Telnopa.

10 | NonmHoe uccnenoBanue GyHKUUN U mocTpoeHue rpadpukos. [Ipumepsl

11 | [Monnoe uccnenoBanue GyHKIMM U mocTpoeHue rpagukos. [Ipumeps! (Tpo1omKeHNE)
CamocrosrenbHas pabora Nel Ha ceMuHape 1o pyHKIUSM OAHOM nepeMeHHOoH

12 | Pazgen 2. ®PyHKIMU HECKOJbKHX NepeMeHHbIX. JIMHUM M TOBEPXHOCTH YPOBHS.
YacTHble pou3BoJHbIE U AU(QepeHIIran NepBoro nopsKa.

13 | [omuwii muddepenmman. I[IpousBoansie ciaoxHoN (yHKIMU. [Ipon3BomHas QyHKINH,
3aJJaHHOIl HesBHO. YacTHble NpPOU3BOAHbIE W AU depeHInaNbl BBICIINX HOPSIKOB.
Teopema IlIBapua.

14 | IIpousBosHas no HampasieHHO. [ paaueHT.

15 | Okcrpemym QYHKITUH HECKOJIBKUX MTepeMeHHbIX. HeoOXouMbIe B JOCTaTOYHBIC YCIOBUS
JKCTpEMyMa.

16 | CamocrosiTebHass padora Ne 2 Ha ceMHHape mO (QYHKOHSIM HECKOJbKHX
nepeMeHHbIX

17 | Pa3nen 3. UuTerpajibHoe HCUHMCIEHHE

[lepBooOpasnas.  HeompeneneHHbli  WHTETpaT W €ro  CBOWCTBa.  Meron
HEIMOCPEICTBEHHOr0 MHTETPUPOBAHUSL.
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HNuTerpupoBanue ¢ TMOMOLIBIO 3aMEHBl IIEPEMEHHOM, NOABEICHHEM IO 3HAK
muddepennmana. MeTon MHTErPUPOBAHUS 110 YaCTSIM

WuTerpupoBanue panvoHANbHBIX IpoOel, HMHTEIPUPOBAHUE HEKOTOPBIX BHJIOB
UppalMOHATIbHBIX (PYHKIHIH

HHTerpupoBanue TPUrOHOMETPUYECKHX (PYHKIHUH.

Brruucnenue omnpeneneHHbIX HWHTErpajioB 1o ¢opmyne Hurorona-Jleitonumna. 3amena
MepEMEHHON M UHTEIPUPOBAHUE 10 YACTSIM B OIIPE/ICICHHOM MHTErpale.

[IpunoxeHus OIpeNeIEHHOIO MHTErpajla B I€OMETPUM U MEXaHUKE (BBIUMCIICHUE
TUIOIIAJICH TWIOCKUX (UTYD, IITMHBI KPUBOH).

[IpunoxeHus ONpPEIEICHHOr0 HHTErpaja B TICOMETPUM M MEXaHHUKE (BBIYHMCICHHE
00BEMOB, IIJIONIAICH MOBEPXHOCTH).

HecoOcTBeHHBIE HHTETPAIbI IEPBOTO M BTOPOTO POJIA, X BBIUMCIICHHE.

33,[[8‘11/1, IMPUBOJAIINEC K KpaTHBIM MHTCIrpaam. Brranciaenue HBOﬁHBIX HHTCTPAJIOB
CBCACHUCM K ITOBTOPHBIM. 3a11at11/1 Ha UBMCHCHUC NOpAAKA UHTCTPUPOBAHUA B HBOﬁHOM
HHTCrpajic

I'eomerprueckue u (¢Qu3NUECKHUE MNPUIOKEHUS KpPAaTHBIX HHTErpaloB, IPUMEPHI
BBIYMCIICHHS.

KoHTposbHOE TECTUPOBAHUE 10 KYPCY.

5. YueOHO-MeTOAMYeCKOEe U HHPOPMALIHOHHOE o0ecriedyeHue

5.1. HopmatuBHble 1okyMeHTBI U [OCThI

®denepanbHbIi 3ak0H oT 29 aekadps 2012 roma Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoii
®enepanun» (C USMEHEHUSIMU U JIOTIOJIHEHUSIMU );

denepanbHbIi rocy1apcTBEHHBIH 00pa30oBaTeIbHbIM CTaHAAPT BhICHIEr0 00pa30BaHUs -
OakanmaBpuaT 1o HarpasieHuo moarotoBku 09.03.01 Mudopmarrka u BEIMUCIUTEIbHAS
TeXHHKA, yTBepkaeHHbIN [Iprkazom MunucrepctBa oopazoBanus u Hayku PD ot 19
centsops 2017 r. N 929 "O6 yrBepxkacann denepansHoro... Penakmms ¢ nsmeHneHusMu N
1456 ot 26.11.2020

[Tpuxa3z MunucrepctBa o6pasoBanus u Hayku P® ot 05 ampens 2017 r. Ne 301 «O0
yrBepkaeHnH [Topsiaka opraHn3anuy U OCyIeCTBIEHUS 00pa30BaTeIbHOM 1€ TENbHOCTH 110
0o0pa3oBaTeNbHBIM NIPOrpaMMaM BBICIIET0 00pa30BaHus — IporpaMMamM OakajgaBpuara,
IIporpaMMaM CHEHUAINTETA, TPOrpaMMaM MarucTpaTypsl;

[Topsiiok mpoBeaeHUs TOCYIapCTBEHHOM UTOTOBOM aTTECTAllUU 110 00pa30BaTeIbHBIM
IporpaMMam BBICIIEr0 00pa30BaHus — MporpaMmam OakanaBpHara, porpaMmmam
cHernuaiuTeTa u MporpaMMaM MarucTpaTypbl, yTBEp KI€HHBIN pukazoM MuHOOpHayKu
Poccun ot 29 nrons 2015 r. Ne 636;

[TonoxeHnue o MpakTUYECKOH MOATOTOBKE 00YYAIOLIUXCS, YTBEPKIEHHOE PUKA30M
MunucTepcTBa HayKH M BbIciiero oopazoBanus Poccuiickoit @enepanyu 1 MuHncTepcTBa
npocgenieHus Poccuiickoit @eneparuu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB 1 ToKanbHbIE HOPMAaTUBHBIE aKThl MOCKOBCKOTO MOJIUTEXA

Obnactu npodeccnoHaIbHOM 1eATeHOCTH U cepbl MPopeCCHOHATFHON IEATEIbHOCTH, B
KOTOPBIX BBIITYCKHHUKH, OCBOUBILINE MpOrpamMMy OakaiaBpuara (Jlajiee - BbIITYCKHUKH ), MOTYT
OCYILECTBIISATH MPO(PECCHOHANBHYIO 1€ TEIbHOCTh!

06 CBs13b, HHPOPMAIIMOHHBIE U KOMMYHHKAI[MOHHbIE TEXHOJIOTHH (B chepe
IPOEKTHPOBAHUS, pa3pabOTKH, BHEIPEHHUS U SKCIUTyaTalluu CPEICTB BHIYMCIUTEIHHOM
TEXHUKHU U UH(POPMAIIMOHHBIX CUCTEM, YIIPABJICHUS UX KU3HEHHBIM IIUKJIOM)
AxanemMuyeckuii yueOHbIH 11aH 1o HanpasieHuto noarotoBku: 09.03.01 Mudopmatuka u
BbIUKCIUTENbHAs TeXHUKa. [Ipoduins: Beb texnonoruu. ®opma oOyuenus — ounas. 2023.
Martpuua pacnpeaeneHuss KOMIETEHINN




5.2.  OcHoBHasi 1uTEpaTypa

®duxteHroinsl] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIM3a: YYCOHHK JJI BY30B, 15-¢ u3.,
crep. CII0, Jlanb. 2023. Yacts 1. 444 c.

®duxterronsl] .M. OCHOBBI MATEMAaTHYECKOTO aHAIKM3a: YYeOHUK /I BY30B, 14-¢ u3j.,
crep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc maremarnueckoro ananmuza. T.1. JuddepennuanpHoe u
MHTETPAJIbHOE UCUUCICHUS (QYHKIMA OJHON mepeMeHHOH. Psaapl: YueOHUK [D1eKTpOHHBIN
pecypc]: yueb. - DnekTpoH. aaH. - MockBa: @usmariut, 2015. - 444 c. [Pexxum noctyna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

5.3.  donoJHuTeJbHAsI JUTEpPaTypa

[Tuckynos H. C. [duddepeHnnansHoe U WHTETPAILHOE HCUUCICHUS Ui BTy30B. B 2-X
tomax. M.: UuTterpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

3yokoB B.I'., JlsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., Ilymxkaps E.A. Kypc
MaTeMaTUKH JUIsl TEXHUYECKUX BBICIINX yueOHbIX 3aBeneHuil. Yactu 1-4. M.: MY, 2012.
400 k3.

KpaTtkuii xkypc BbIcuIel MaTeMaTUKH [DJIEKTpOHHBIA pecypc]: yueb. - DIeKTpoH. HaH. -
MocksBa:  Jamkos u K, 2017. - 510 c. [Pexum  pocryma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpana.]

Bbyrpos f1.C., Hukonbckuit C.M. Briciias matemaruka: yueOHUK 1J1s By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTerpanbHoe HMcuucieHne (QyHKIUN OAHOM M HECKOJIbKMX IEepeMEHHBIX. Teopus mos:
METOJMYECKUE yKa3aHWs W BapUaHTBI pacyeTHO-Tpadudeckux pador // bomynor M.A.,
boponuna C.U., ITokazees B.B., Teyw b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.
Maremarnueckuid ananus. Teopust ipenenoB U quddepeHIaT,HOe UCUUCICHHE: OCHOBHBIC
MOJIO’KEHUS TEOPUHU, METOJIMYECKUE YKa3aHUSl M BapUaHThl pacueTHO-rpapuueckux pador //
bonyno M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMI»,

2009.

5.4. DJieKTpOHHBbIE 00pa3oBaTe/bHbIE PECYPCHI

[IpoBeneHune 3aHATUN W aTTeCTallMd BO3MOXHO B JIUCTAHIIMOHHOM (opMaTe C MPUMEHEHUEM
CHCTEMBl TUCTaHIMOHHOrO oOydeHus yHupepcurera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoi «Marematrka» dIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem paznenam

POTPaMMBI:

DJeMEeHThl MATEMATHYECKOTO
aHaJIn3a

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

NHTerpabHOE NCYUCIIEHUE
(GyHKUMH 0JTHON MepeMEeHHOM

https://online.mospolytech.ru/local/crw/course.php?id=378

JuddepenunanpHoe
ucYHCIeHUE PYHKIHUH
HECKOJIbKUX MEPEMEHHBIX

https://online.mospolytech.ru/local/crw/course.php?id=336

JlomomHUTEIbHBIC TIIaBbI
MaTeMaTHYeCKOT0 aHaJln3a

https://online.mospolytech.ru/course/view.php?id=3592

Paspaborannbsie JOP BKJII0YAIOT TPEHHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBedeHus: pabOT B AUCTAHIMOHHOM (hopMare YyCTaHABIMBAETCS OTICIbHBIMU
pacropsKeHUsIMU TIPOpPEKTOpa Mo y4yeOHOM paboTe /MM LEHTPOM Yy4eOHO-METOTUYECKOM

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

Kaxnplii ctyneHT obecrieueH WHAMBUIYATbHBIM HEOTPAHWYECHHBIM JIOCTYIIOM K 3JIEKTPOHHOMN
OMOIMOTEKE MOCKOBCKOT'O TTOJIATEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

I/IHTepHeT-pecprH BKJIKOYAKOT y‘le6HO-MCTOI[I/I‘IeCKI/IC MaTepI/IaJ'IBI B BJ'ICKTPOHHOM BHUAC,
MpeJICTaBICHHBIE HA caiiTe mospolytech.ru B pazaene: «lleHTp MareMaTudeckoro 00pa3oBaHuUs
(http://mospolytech.ru/index.php?id=4486,

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

HOJ’ICSHBIG y‘le6HO-MeTOI[I/ILIeCKI/Ie nu I/IH(bOpMaI_[I/IOHHBIe MaTepI/IaJ'IBI Hpe,Z[CTaBJ'IeHBI Ha CafITaX1
http://exponenta.ru, http://eqgworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(DOPMALIMOHHO-TEIICKOMMYHUKAMOHHON ceT « THTEepHET» JIsl OCBOCHUS
JTUCHUIUTMHBL: WwWw.matematikalegko.ru>studentu, wWww.i-exam.ru.

4.5. J/InneH3noHHOE U CBOOOHO PacIpOCTPaHsieMoOe POrpaMMHOe

o0ecneueHue
Neo| HaummenoBanue | PazpabGoruuk [10 JoctynHocTb Ccbuika Ha Equnelii peectp
(mpaBooOnanatensd | (JUIEH3UOHHOE, POCCUHCKUX MPOTpamMM st
) cBO0OOIHO OBM u B/ (npu Hanuuun)
pacmpocTpaHsieMoe
)
1 | Astra Linux | OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75

4.6.

CoBpemMenHble MpodeccHOHATIbLHBbIE 0a3bl JAHHBIX H

HH(pOpMalHOHHBbIE CIIPABOYHbIE CHCTEMbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIHBIX 1JIf1 OCBOCHUSA TUCHMIVIMHBI:

HaumenoBanue

CcbliKa Ha pecypc

JocTynHocTh

HNupopmManoOHHO-CIIPABOYHBIE CHCTEMBbI

Stack Overflow

https://stackoverflow.co

m/

JocTtynHa B cetn
WutepHer 6e3
OTpaHUYEHUN

Wudopmannonnsie pecypcesl Cetu
KoncynbrantlIntoc

http:// www.consultant.ru

HoctynHo
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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
http://www.consultant.ru/

[Topran ®enepanbHbIX
roCy/1apCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB
BBICILIET0 00pa30BaHuUs

http://www.fgosvo.ru. HoctymHo

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Jlanp https://e.lanbook.com/ JlocTymiHa B ceTH
Wutepuer 6e3
OrpaHUYECHUN

IPR Books https://www.iprbookshop | IoctymnHa B ceTn
ru/ WuTepuer 6e3
OrpaHUYECHUN

IIpodeccnonanbHbie 6a3bl JAHHBIX

ba3a naHHBIX Hay4HOM http://www.elibrary.ru JoctymHo
3JIEKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JdoctymnHo
MOJIUTEMaTHIeCcKasi peepaTUBHO-
oubnuorpaduueckas u
HayKOMETpUYeCKast
(6bubmmomeTpudeckas) 6a3a JaHHBIX

5. MarepuajJibHO-TeXHUYECKOe o0ecneYeHne AU CIUIIIHHbI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa 0OecrieuBaeT MPOBEACHUE BCEX BUIOB
SaHHTHfI, npeaAyCMOTPCHHBIX y‘-Ie6HI)IM IJIaHOM, U COOTBCTCTBYCT HeﬁCTBYIOHIHM CaHUTApPHBIM U
IIPOTUBONOXKAPHBIM MPAaBUJIaM U HOPMaM.

Kadenpa «Marematuka» He pacrnosiaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
UCTIOJIb3YeT yueOHbIe ayAUTOPUH U3 001Iero (POHIa YHUBEPCUTETA.

[Ipy HEOOXOAMMOCTH MJii TPOBENEHUS WHTEPAKTUBHBIX MPAKTUUYECKUX 3aHITUN
MCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeToanueckue peKOMeHIAINU

6.1. MeToauyecKue peKOMEHIANMH sl PenoaaBarTeJisi
10 OPraHM3auuM 00yUeHus

[Ipexxne Bcero, crneayeT oOpaTUTh BHHMaHUE CTYJIEHTOB Ha TO, YTO MPaKTUYECKH BECh
U3y4aeMblil UMH MaTepHai He TpeOyeT Kakon-110o crielaabHOM (JI0MOIHUTENbHON) 0T OTOBKU
U BIIOJIHE MOXET OBbIThb YCHEIHO W3Y4YeH, €CIM CTyAEHThl OyIyT IMOocellaTh 3aHsATus,
CBOEBPEMEHHO BBINOJIHATH IOMAIITHHUE 331aHUS U TIOJIB30BAThCS (IIPU HEOOXOTUMOCTH ) CHCTEMOMN
IJTAHOBBIX KOHCYJIBbTALlMM B TEUEHUE KAXKIOr0 ceMecTpa. Boleaiume B Kypc MaTaHaan3a pa3/esibl
ABIIAIOTCS KJIACCUYECKUMH, B TO K€ BPEMs OHU NPAKTHUUECKU OPUEHTUPOBAHBI, TAK KaK MUMEIOT
HIMPOKOE paclpoCTpaHEHHE ISl pelleHrs Pa3sHOro poja 3ajad BHYTPH CaMOl MaTeMaTHUKU U
NPUKIAIHBIX 3a7a4d. MIX ocBoeHMEe MOMOXKET CTyJEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U
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SICHO CTPOHMTH YCTHYIO U MUCBMEHHYIO pe4b, YCIICIIHO NMPUMEHSTh HAKOIUICHHBIC 3HAHUS B
npodecCHOHATBLHOMN 1eATETbHOCTH.

HeobOxomuMo ¢ camMoro Havana 3aHSATHH PEKOMEHAOBATh CTYICHTAM OCHOBHYIO H
JIONIOJTHUTEIIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpa JaTh CIIUCOK BOIPOCOB JIJIsl MOJIOTOBKU K
9K3aMEHY.

Ha nepBoM 3aHATHH 110 JUCHHUIUIMHE CIEIyeT 00513aTeIbHO MPOUH(POPMHUPOBATH
CTYJICHTOB O BHJE 1 (hOpMax TEKyIIeil U MPOMEKYTOYHOH aTTeCTalUi 0 TUCHHUIUINHE, CPOKAX
HX IIPOBCACHUS, YCIIOBUAX JOITYCKaA K HpOMe)KYTOqHOﬁ arTeCTaluu, MIPpUMCHACMBIX BUAAX
HPOMEKYTOUYHOTO KOHTPOJISL.

W3noxeHne TEOpeTHYECKOro MaTepHaia JOJDKHO COMPOBOXKAATHCS WILTIOCTPATHBHBIMU
HpUMEpaMH, THIATEIBHO OTOOPAaHHBIMH MPENOAABATENIEM TaK, YTOOBI TEXHUYECKHE TPYIHOCTH U
BBIKJIAIKKM IpHU PCIICHHUU 3aa4u HC OTBJICKAJIMW OT TIJIABHOI'O: OCMBICIICHHUA HWACK U CYTHU
HpUMeHsIeMbIX MeTonoB. CieayerT Bceraa yKasblBaTh HMPUMEPbl IMPAKTUYECKOTO IMPHUMEHEHHS
pPAcCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUN U (popMyIL.

[TpakTryeckue 3aHATUS JOJDKHBI OBITh OPraHH30BaHbI [IPEIOIABATENIEM TaKUM 00pa3oM,
yTOOBl  OCTaBAJIOCH BpeMA Ha MCPUOAUYCCKOC BBIIMOJIHCHUC CTYACHTAMU HEOOJIBIIION
CaMOCTOSITENIbHOM PabOThI B ay JUTOPHUU VISl IPOBEPKH YCBOCHMUS M3JI0)KEHHOTO MaTepuala.

HpeHO[{aBaTCJH), BGZIYIIII/Iﬁ MMPaKTUYCCKHUE 3aHATHUA, OOJDKCH COIJIACOBLIBATH y‘-IC6HO'
TEeMATUYECKHH TIJIaH 3aHATUH C ISKTOPOM, UCIIOIB30BATh CANHYIO CHCTEMY 0003HAYCHUIA.

[lperionaBatento  ciemayer JOOWBATBCS CHUCTEMAaTHYECKOW HENpPEphIBHOH  PadoThI
CTYJCHTOB B TEUCHHUE CEMECTPA, HEOOXOMMO BBISBIISATH CUIIBHBIX CTYJICHTOB M PUBIICKATh HX K
Hay4HOU padoTe, K y4acTHIO B Pa3HOTO POja OJMMIIMAIaX U KOHKypcax.

CTyZeHT JO/DKEH OIIyllaTh 3aMHTEPECOBAHHOCTh MPENOJAaBaTeNisi B JIOCTHXKCHHU
KOHEYHOT'O pe3yiIbTara: B MPUOOPETCHIH 00YJArOIIUMUCS TIPOYHBIX 3HAHUH, YMEHUH U BIaICHUS
HaKOILUICHHOH nH(opMarueil 1uis peleHus 3a1a4 B mpo(ecCHOHaIbHON eI TEIbHOCTH.

6.1.1. O06pa3oBare/ibHbIE TEXHOJIOTHHI

[IpoBenenue 3aHATHI W aTTecTaluii BO3MOXKHO B JAMCTAHIMOHHOM QopmaTe ¢
MPUMEHEHUEM CHUCTEMBbI AMCTaHIIMOHHOrO oOydeHusi yHuBepcutera (CO-LMS) na ochoBe
pa3paboTaHHbIX Kadeapoii «MareMaTuka» IEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) no
BCEM pazjiesiaM nporpammel (cMm. 1. 4.4).

[Topsanox mpoBeneHus: paboT B TUCTAaHIIMOHHOM (hopMaTe yCTaHABIUBACTCS OTAEIbHBIMU
pacropspKeHUSIMUA  TIpOpEKTopa 1o y4eOHOW paboTe W/MiIM HEHTPOM YYeOHO-METOIUYECKOM
paboTHI.

6.2. MeTtoauyeckue yKa3aHusi JAJsl 00y4alOMUXCH M0 OCBOEHUIO
TUCHUTITHHBI

Pa3nea 1: nuddepenunanbHoe ncuucjaeHne GyHKIUA 0JHOH NepeMeHHOi

Ipu n3yuernn muddepeHIHaTLHOr0 HCUHCIeHns GYHKIMH 0HOM ITepeMeHHOM o0paTnTe
BHUMAHHUC HA ITIOHATHUC HpeI[eJ'Ia q)yHKHI/H/I B TOYKE U METOAbI €I'0 BBIYMCIICHU . HpelleJ'I — OJHO U3
OCHOBHBIX MOHATHI MAaTeMaTHUECKOro aHaiu3a. IIpH BBIYMCICHHH TpenenoB (GYHKIMH HAJIO,

9, 2, 0-00, 0—00,1"
TIpek/ie BCEro, BBIACHHTH XapaKTep HEONpeIeeHHOCTH 0 oo . Yro0bI
OBJIAJACTH TeXHHKOﬁ peHJeHI/ISI 3a1a49 Ha BbIYHUCJICHUC HpejleJ'IOB, Haao0 3HATh ABa 3aME€YaTCIIbHBIX
Tpesiena, TabInIly SKBHBAICHTHBIX 6ECKOHEYHO MAJIbIX, IPABHIIO JIOMHUTANIA, Pa3IMuHbIe IPUEMbI
paCKpBITI/ISI HeOHpejleJ'IeHHOCTef/'I B 3aBUCHUMOCTH OT BHIA q)yHKHI/H/I 158 peIHI/ITI) J0CTAaTOYHO
GOJIBIIIOE KOJMYECTBO 3a]1a4.
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[Ipr W3ydeHUW TeM, MOCBSIIECHHBIX MPOM3BOAHON W auddepeHnnany (GyHKIHH, HATO0
OCMBICIIUTh UX TEOMETPUUYECKUIN CMBICII, TOHUMATh pa3iundre MeX 1y HUMU (TuddepeHman - 3To
IJIaBHAs JIMHEWHAs 4acTh HpupaiieHus QyHKiuu). TBepao 3HaTh (Kak TaOIUIly YMHOXKEHHS)
dopmynbl  auddepeHIMpOBaHUS  OCHOBHBIX — JJIEMEHTApHBIX  (PyHKIMH ©  mpaBuia
nuddepennupoBanus (Bce, KOHEYHO, HO OCOOCHHO MpaBmIO IU(PGEPEHITUPOBAHKUS CIIOKHOU
byHKIHN).

OOparuTe BHUMaHHE TaKXke Ha ocoOeHHOCTH nudepeHnrpoBanns GyHKIUHA, 3aJaHHBIX
B HESIBHOU (popMe, mapaMeTpuvecKu, Ha mpueM jJorapudmudeckoro nuddepeHmpoBanusl.

Crnenmyer 4YeTKO 3HaTh W YMETh IPHMEHATh AITOPUTM HCCIEAOBaHUS (QYHKIMA U
MOCTPOCHHS TPa(UKOB: ONpeeNIeHHE TOUYEK pa3phiBa (M UX KIaccu(UKALUIO), ACHMITOT rpaduka
(BepTHKAJILHOW, HAKJIOHHOW, TOPU3OHTAIBHOW), HEOOXOJWMBICE K JOCTaTOYHBIC YCIIOBUS
MOHOTOHHOCTH (DYHKITUH, CYIIIECTBOBAHHS JIOKAJILHOT'O SKCTPEMYMa, IIPOMEXYTKOB BBITYKIOCTH
¥ BOTHYTOCTH (DYHKITUH U TOYEK meperuoa.

Paznea 2: nuddepenunanbHoe ucuucjieHne PyHKIMNA HECKOJIBKUX NepeMeHHbIX

[Ipu wm3ydyeHum npaHHOTO pasznena oOpaTuTe BHUMAaHHE HAa TO, YTO (QYHKIHS JBYX
IIEPEMEHHBIX MMEET HAIVISIHBI I€OMETPUUYECKUN CMBICI — 3TO IMOBEPXHOCTH B TPEXMEPHOM
IIPOCTPAHCTBE

Hano ocMbICINTh MOHATHS YACTHBIX IPOM3BOAHBIX W IOJHOro JuddepeHnHrana U
OCOOEHHOCTh MX BBIUMCJIEHMSI, OBJIAJETh TEXHUKON BBIYUCIICHHS MPOU3BOJHBIX OT CIIOKHOMN
(GYHKIMU HECKOJbKUX NepeMeHHbIX. CienyeT oOpaTUTh BHMMaHUE Ha TO, 4TO JUIS (YHKIMU

Z= Z(X’ y) CMCHIAHHBIC YaCTHBIC IMPOU3BOJHBIC BTOPOTO IIOPAAKA PABHBI MCEKIAY co0oii:
0°z 9’z

OXady  OyoX (reopema IlIBapma), To ecTh MOPAIOK MU GEPEHINPOBAHNS HE UMEET 3HAYCHUSI.
JInst GyHKIMY HECKOIBKHUX MEPEMEHHBIX CKOPOCTh M3MEHEHHUS (PYHKIIMU B IPOU3BOIEHOM
HANpaBJICHUU XapaKTEPU3yeTCs IMPOU3BOJHOW IO HANpPABICHUIO, a HAWMOONbIIas CKOPOCTh
U3MeHeHHs QYHKIUH Oy/eT B HApaBJICHUU BEKTOpA rPaiueHTa.
Cnenyer oOpaTuTh B 3TOH TeME€ BHHMaHUE Ha HEOOXOAMMOE M JOCTATOYHOE YCIOBHS
CYLIECTBOBaHMS IKCTpeMyMa (YHKIIMH HECKOJIBKUX NEPEMEHHBIX.

Pa3nen 3: HHTErpajbHOC HCUYUC/ICHUE

B uHTErpasibHOM  HCYHMCIEHUM pellaercs 3ajaya, oOpaTHOM TOH, KoTopas
paccmaTpuBanack B A depeHnrnanbHOM UCUNCIIEHUH: HE00X0IMMO HaWTH JUIs TaHHOH (QyHKIMH

f(x) TaKkylo (YHKIIHIO, IPOM3BOHAsL OT KOTOpo Oblia Obl paBHA 3aaHHOM. HTEerpupoBanue
(GYHKUIMI — JOCTAaTOYHO CIOXKHBIN pa3aen MaTeMaTuKU, OBJIa/IeTh KOTOPBIM MOYHO TOJBKO, €CITH
CTYAEHT «BO3bMET» JOCTATOYHO OOJIBIIOE KOJIUYECTBO HHTETPAIOB Pa3HOTO TUIIA.

Hano TBepno 3HaTh TaOMUIly MHTETPajioB OT OCHOBHBIX 3JEMEHTApHBIX (YHKIIHH,
OCHOBHBIE METOJIbl HMHTErpUPOBAaHUSA (3aMeHa MEpPEeMEHHOM, IOJABEJEHUE TMOJ 3HaK
muddepeHiyana, HWHTETPUPOBAHME IO YacTsAM, IPUEMbl BBIUMCIEHUS MHTETpajioB OT
palMOHANBHBIX Ipo0eH, OT pa3HOro THMAa TPUTOHOMETPUUECKUX (PYHKIUH).

Hago ocMbICINTE €IMHCTBO MOAXOJAa K IOCTPOEHHUIO OIPENEICHHBIX, KpaTHbIX,
KPUBOJIMHENHBIX, MOBEPXHOCTHBIX MHTErPAJIOB — OCTPOECHNE HEKOTOPOIl MHTETPAIbHON CyMMBbI
Y TIPEJEIIbHBIN IEpEXO.

3HaThb TE€OMETPUYECKHH CMBICI U OCHOBHYIO (OpPMYIy BBIYUCIICHUS ONPEIEIIEHHBIX
uHTerpainoB — popmyny Heiotona — JleiiOHuIa, reoMeTpruecKkue U (pu3nuecKkue MpUIoKeHUs
OTpe/IeNIEHHBIX U KPaTHBIX MHTErPajoB, YMETh HAXOJAWUThH IUIOUIA/b IMJIOCKONH (DUTYpHI, JUIUHY
KPHUBOH, 00BEM U IUIOIIA/b TOBEPXHOCTH TeJl BPALLCHUSI.

7. ®OHJ OLIEHOYHBIX CPEACTB
13



®DoH/T OIIEHOYHBIX CPENCTB mpescTaBiieH B [Ipunoxkennn 2 k pabodeil mporpaMMe U BKJIIOYAET
pa3aenbl:

1. MeTo1bl KOHTPOJISL M OLICHUBAHUS PE3YIbTATOB 00yUEHUSI.
2. llkana u KpUTEpUU OLEHUBAHUS PE3YJIbTATOB O0YUYECHHUS.
3. OueHoYHBIE CPELICTBA.

3.1. Tekyumuii KOHTPOJIb.

3.2. [IpomexyTouHas aTTeCTalUs.
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Ilpunosicenue 1

TemaTuuyecKkuil JIAH JUCUMILIMHBI «MaTeMaTHYeCKUN AaHAJIU3» 10 HATIPABJICHHUIO MIOJATOTOBKH
09.03.01 «MudgopmaTHKa M BLIYHCJIAUTEIbHAS TEXHUKA)
Ipopuiab «Bebd TeXHOTOrMM)

(0akanasp)
®opma 00y4eHHUS - OUHAS
I'ox nadopa 2023/2024
Buabl yueOHoil padoThl,
Buasl camocTosITeIbHOM DopMbI
BKJII0YAsI CAMOCTOSITETLHYIO padoThI arTecTall
N Cem | Henmeus paboTy CTy1eHTOB, c .
TYJA€HTOB
| Paznen €CT | Cemectp M TPYI0€MKOCTh B 4acax
n/n p 2 v
e
K.P | KII | PI'
J | I/C | Jlad | CPC | KCP p | P2 Kp | 9 3
: : T

Bropoii cemecTp

Pasznen 1. {uddepenunanbnoe
HCYHUCIeHHe PYHKIUH OHOMH
nepemMenHou. Yuciosas

1.1 | mocnenoBaTenbHOCTh. [Ipenen 2 1 2 2 4 +
YHCIIOBOM MOCIJIEJOBATEILHOCTH U €T0
cBoricTBa. [IpaBuia npenenbHOToO
nepexoaa. ®yunkuus. [Ipenen pyHkmy.
Teopemsl 0 ipeaenax GyHKIHH.
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Bouinaua sagaunii PI'P Ne 1 mo
MATEMATHYECKOMY AHAJIM3Y.

1.2

IlepBbli M BTOpOH 3aMeyaTelIbHBIC
npenensl.  becKOHEYHO  Maible |
OeckoHeyHO  OonpIIME  BEIMYUHBI.
OKBUBAJICHTHbIE OECKOHEYHO MaJble
BEJIMYMHBI. PackpsiTne
HEOIPEEeIEHHOCTEN Pa3HOro TUIA.

1.3

HenpepsIBHOCTD (pyHKIMI B TOUKE U Ha
IIPOMEXKYTKE. OpHocTOpOHHME
npexenbl. Touku paspeiBa GyHKIUH, HX
KJIacCU(UKaLUS.

14

IIponsBonHas (GYyHKIMH.
['eomeTpuueckuii. ©  MEXaHUYECKUU
CMBICII IIPOU3BOJHOM. IIpaBuna
mudhepeHIMPOBAHUS | dbopmMyIbI
BBIUMCIICHUS] TPOU3BOAHBIX. Tabiuua
IIPOU3BOIHBIX OCHOBHBIX
aneMeHTapHbIX  QyHkiuil. TexHuka
g depeHIIMpOBaHUS

1.5

Huddepenuman.  IlpousBogHsle U
muddepeHnansl  BBICHINX MOPSAKOB.
[TpubnuxxeHHble BBIYMCIICHUS c
nomMoIbio auddepeHImanos.

1.6

IIpaBuno Jlomurans. dopmyna
Tennopa. Paznoxenuss OCHOBHBIX
AJIEMEHTapHbIX (QYHKIMHA 10 (popmyie
Teiinopa. IlpubnuxeHHbIe BEIYUCICHUS
¢ momoIsio GopmyIsl Teimopa.

15



1.7

OcHoBHbIE TEOPEMBI
Qg QepeHInaIbHOTo HCYMCIICHUS.
MOHOTOHHOCTH (DYHKIIMH, SIKCTPEMYMBI.
Heo6xonuMmele U 1OCTaTOYHBIE YCIOBUS
MOHOTOHHOCTH, JIOKaJILHOTO
3KCTpEMYyMa. Uccnenosanue
BBINTYKJIOCTH rpaduka ¢pyHkuuu. Touku
neperuoa.

1.8

OObmas cxeMa uccineAoBaHud (QYHKIUU
u noctpoeHus ee rpaduka. CBorcTBa
GbyHKIUH, HENpepbIBHBIX HAa OTpPE3Ke.
HauGonpiiee 1 HaMMEHbIIEE 3HAYCHUS
(GyHKIIUU Ha OTpE3Ke.
CamocrositeibHass padora Nel Ha
ceMHHape 1O (YHKIUSM OJHOM
nepeMeHHOn

1.9

Paspgen 2. DyHKIUS HECKOJIbKHX
nepeMeHHbIX. [Ipenen u
HenpepbIBHOCTh. OCHOBHBIE CBOWCTBA
HenpepbIBHBIX  (yHKUuN.  YacTHbIe
npousBoHbIe. [Tonubril quddepennman.
Buimaya 3amapmii PI'P Ne 2 mo
(GYHKIMIM HECKOJbKHX NE€PeMEeHHBIX

11

IIpou3BosHbIE  CIHOXKHOM  (YHKUIUHU
HECKOJIBKUX TIEpeMEHHBIX. YacTHbIe
NpoOu3BOAHBIE U JuddepeHnnanbt
BhICIIMX TopsnkoB. Teopema IlIBapua.
IIponsBonHas o HaIlpaBJICHUIO.
I'panueHrt.

10
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11

OkerpeMyM  (YHKIHMH — HECKOJIBKHUX
MIePEMEHHBIX. HeoOxonumeie u
JIOCTATOYHBIE YCIOBHS SKCTPEMyMa.
CamocrositesibHasi padora Ne2 Ha
ceMHHape Mo (PYHKIUSIM HECKOJbKHX
nepeMeHHbIX

11

11

Pasnea 3. UHTerpanbHoe ucYucjieHue
ITepBooOpaznas. Heonpenenennsiii
UHTErpal M ero cBoiictBa. TaOmuua
WHTETpaJIOB oT OCHOBHBIX
JJIEMEHTAapHBIX  QyHKOUH.  Meron
HEIMOCPEICTBEHHOI0 UHTETPUPOBAHUSI.
Boiiaua 3amanumii PT'P - Ne 3 mo
HHTErPAJIbHOMY MCUYMCICHUIO

12

11

WHTerpupoBanie C MOMOIIBIO 3aMEHbBI
HEePEeMEHHOM, MOABEACHUEM MOJ 3HAK
maddepeHnnana. Merton
UHTETPUPOBAHHS T10 YACTSIM

13

11

WnuTerpupoBanue paloHaIbHBIX
napoOelt MHTErpupoBaHME HEKOTOPBIX
BUJIOB UPpaLMOHATIbHBIX u
TPUTOHOMETPHUYECKUX (DYHKIMH.

14

11

3ajgaud, TMPUBOIANIME K  TOHSTHUIO
omnpeneneHHoro uHterpaita. CBoicTBa
onpeaeneHHoro uHrerpaina. dopmyna
HrroTona-Jleitonuria. 3ameHa
MEPEMEHHON W HWHTETPUPOBAHHUE 10
YacTsAM B OIPEACICHHOM HHTETpajle

15

11

[Tpunoxenus OITPEIEIIEHHOTO
WHTETpalia B TEOMETPHUH M MEXaHHUKe
(BBIUMCIIEHWE  IUIOMIAJICH  TUIOCKHX
¢buryp, JAIMHBI KpUBOH, 00BEMOB,
TJI01A IeH TOBEPXHOCTH).

16
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1.1 | HecobcrBenusnie MHTETpaJIbl IIEPBOTO U
7 | BTOpOro pona, ux CBOMCTBA. 17 2 2 4
3agaun, NOpUBOIAIIME K  KpPaTHBIM
vHTEerpasaMm. JIBOMHOM UM TPOMHOMU
HWHTETpalibl, UX CBOMCTBa. Brruncienue
11 JIBOWHBIX HWHTETPAJOB CBEACHHEM K 18 6 4 +
8 MMOBTOPHBIM. ['eomeTpuueckue n
du3nuecKkue TPUIIOKEHHUS  KPaTHBIX
WHTETPAJIOB
KoHTpoJibHOE TECTUPOBAHHUE
dopma aTTecTaluu 19-21
Bcero yacoB 1o JucumJInHe 3 3
18| 54 72 PT caM.
P pao.

18



Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYeCKHN aHAJIN3)»

Hanpasnenune noaroroku: 09.03.01 «MHpopMaTHKa ¥ BHIYUCIUTEIbHAS TEXHUKA
[Tpoduns: «Beb TexHOTOTHNY
®opma o0yyeHHs — OuHasl.

Kadenpa: «Matemarukar

1. MeToabl KOHTPOJIA M OLIeHUBAHUS Pe3yJIbTATOB 00y4eHMs

JInst KOHTPOJISL yCIIeBa@MOCTH M KauecTBA OCBOCHHUS AUCIMIUIMHBI HACTOSILEH MTPOrpaMMoit
IPEyCMOTPEHBI CIIETYFOIINE BUABI KOHTPOJISA:
- KOHTPOJIb TEKYIEH yCIeBaeMOCTH (TEKYIIH KOHTPOJIB);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2. lllxaJia 1 KpUTEPUHN OLCHUBAHUSA Pe3yJbTATOB 00y4YeHHS
DopMa NPOMEKYTOUYHON ATTECTALUM: IK3aAMeH

[IpomexyTouHas arrecranus o0yyaromuxcs B (popMe 3K3aMeHa IPOBOJUTCS IO pe3yJIbTaTam
BBIMIOJIHEHUSI BCEX BUAOB Y4eOHOIl palOThI, NPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JAHHOMN
JUCLUIUIMHE, TIPU 3TOM YYMTBHIBAIOTCS PE3YJIbTaThl TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH B TEUEHUE
cemectpa. OneHKa CTETIeHU TOCTHKECHUS 00YUYarOIUMHUCS IUIAHUPYEMBIX PE3yJIbTaTOB O0YUYECHHUS 1O
JUCLUIUINHE TIPOBOJUTCS TPENOJaBaTeIeM, BEIYIIUM 3aHATUS 1O JUCHUIUIMHE METOAO0M
AKCIEepTHOM oneHKU. [lo uToraM mnpomexyTOYHOM aTrTecTalnud MO AMCLUHUIIIMHE BBICTABIISETCS
OLIEHKA «OTJINYHO», «XOPOILO0», «yIOBIETBOPUTEIBHO» UIIH «HEYIOBIECTBOPUTEIBHOY.

IIkana oueHNBaHUA Onucanne

BrimonHensl Bce  o0si3aTesIbHBIE yciaoBusi IMOATrOTOBKH
CTyACHTaA K l'[pOMe)KyTO‘lHOﬁ aTTeCTalMu, NpeaAyCMOTPEHHEBIC

IIPOrpaMMONl  AMCLMILINHBIL. CryneHT  IEMOHCTpHUpYET
COOTBETCTBUE 3HAHMI, YMEHUW, HABBIKOB MOKA3aTEIsIM,
OTnuuHO MPUBEACHHBIM B TaliuIax, OMNEpUpPYeT MNPUOOPETEHHBIMU

3HaHUSIMH, YMEHUSMH, HaBbIKAMU, IPUMEHSET UX B CUTyalUsAX
MOBBIIIEHHONW CJI0KHOCTU. [Ipy 3TOM MOTYT OBITH JOIMYIIEHbI
HE3HAYUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPYJHEHHUS IpHU
MIEPEHOCE 3HAaHNW U YMEHUI Ha HOBBIE, HECTAaHAAPTHBIE 331a4H.
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Xoporo

BrimonHeHsl Bce 00s13aTeJIbHBbIC YCJIOBHS INOATOTOBKH
CTYJAEHTA K NPOMEKYTOYHOM aTTecTaluu, NpeyCMOTPEHHBIE
MporpaMMoONl  JTUCLMILIMHBI. CrygeHT  JeMOHCTPUPYET
COOTBETCTBUE 3HAHMM, YMEHUH, HABBIKOB I10KA3aTENsM,
NPUBEJCHHBIM B Ta0JHMIaX, ONEpUPYET NPHOOPETCHHBIMH
3HaHUSIMU, YMEHUSIMH, HaBbIKaMU. B TO ke Bpems mpu OTBETE
JIOTIYCKaeT HECYILIECTBEHHbIE MOTPEIIHOCTH, 3a/Jaud PEIIAeT C
HE/I04eTaMH, He BIUSIONIMMU Ha OOLIHIA X0 PeIICHHS.

Y 10BIETBOPUTETILHO

BrinmonHens Bce o00s13aTesibHBbIE YCJOBHS TMOATOTOBKH
CTYJAEHTA K MPOMEKYTOYHOM ATTeCTALUM, IIPETYCMOTPEHHbBIE
MPOrpaMMoOit JUCLIUTIINHEL. Crynent JEMOHCTPUPYET
COOTBETCTBME 3HAHWI, YMEHUW, HABBIKOB IIOKAa3aTellsIM,
MPUBEJACHHBIM B Ta0JHIAX, OMNEpUPYET NPUOOPETCHHBIMHU
3HaHUSIMU, YMEHUSIMHU, HaBbIKaMu. Ho moka3biBaeT Heriyookue
3HAHWS, TPU OTBETE HE JIOMYCKAeT TPYOBIX OIIMOOK WM
MIPOTUBOPEYUH, OTHAKO B (DOPMYJIMPOBAHUH OTBETA OTCYTCTBYET
JIOJIKHAs CBSI3b MEX]ly aHAJIM30M, apITyMEHTAalUEd U BbIBOJIAMHU,
B pEIICHHH 3a7ad MOTYT COJep)KaTbcs rpyObie ommOku. J[is
MOJIyYeHUS TPABUIBHOTO OTBeTa TPEOYIOTCS YTOYHSIOLINE
BOIIPOCHI.

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

He BbmmonHensl o0si3aTeibHbIe YCJOBHSI MOJATOTOBKH
CTY/IeHTa K NPOME:KYTOUYHOM aTTecTalliu, IPeyCMOTPEHHBIE
nporpamMmoii  aucuuriauHel, NI cTyaeHT JaeMOHCTpHpYeT
HEMOJIHOE  COOTBETCTBUE  3HAHWUW, yMEHHUH,  HaBBIKOB
MPUBEACHHBIM B Ta0NuIax, JOMYCKAIOTCS 3HAYUTENbHBIC
OILIMOKH, IPOSIBISICTCS] OTCYTCTBHE 3HAHUHM, YMEHUH, HABBIKOB T10
pAly ToOKa3arened, CTYJEHT HCIbIThIBAET 3HAYUTEIbHBIC
3aTpyIHEHUS TPU OTIEPUPOBAHUY 3HAHUSMHU U YMEHUSMHU.

3. OueHo4YHbBIE CPeCTBA

o/

HaunmenoBaunue
OIIEHOYHOT O
CpeacTBa

KpaTkas xapakrepucTuka OLEHOYHOTO

IIpencraBnenue
OLIEHOYHOI'O CPE/ICTBA

cpescTBa 5 DOC

KonTponbHas
(camocTosTeTbHAs
) pabota

(KP)

CpencTBO MPOBEPKH YMEHUN MPUMEHSThH
MOJIyYeHHbIE 3HAHUS Ul PelIeHus 3a7a4
ONpENEIEHHOr0 TUMa 10 TeMe WIN
paszzneny

KonTponbHbie
3a/laHus
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PacuerHo- CpenctBo npoBepku yMEHHMH NpuUMeEHATh | Kommiekr 3amaHuil
rpadudeckas IOJlyYeHHblE  3HAHMsSI IO  3apaHee | I BBITIOJTHEHUS
pabota OIPEIEICHHON METOAUKE U PEIICHUS | pacyeTHO-

(PTP) 3aJa4 WU 3aJaHuil 10 MOAYNI0 WIH | rpaduvecKoi paboTh

JUCIHHMIIIIMHE B IICJIOM.

CpencTBO KOHTPOJISL, OPraHM30BaHHOE KaK
crieranbHas Oecela IMeAarorm4eckoro
paboTHUKa ¢ oOOydJaromuMcsi Ha TEMBI,

YcTHBIM onpoc N .
CBSA3aHHBIE C M3y4YaeMOU JUCLUIUIMHOW, U

Bonpocs o

cobeceoBaHueE, TeMam/paszeiam
3 paccuMTaHHOEC Ha BBIICHEHHE O0beMa
(YO) N T CITUTLTUHBI
3HAHUU o0yJaromerocs 1o
OTpeIcICHHOMY pa3Jiely, TeMe, podIemMe
U T.IL.
Cucrema cTaHIapPTU3UPOBAHHBIX 3aTaHUM,
Tecr ITO3BOJISTFOIIIAsS
4 (T) aBTOMAaTHU3HPOB BapuanT tecta

aTbh NPOLESYPY U3MEPEHUS YPOBHS 3HAHUI
U YMEHUH 00y4aroIerocs.

5 | Dk3amenanuonHsl | CpeACTBO TMPOBEPKH 3HAHHWM, YMEHHH, | DK3aMeHAI[MOHHBIC
€ OuneTsl HABBLIKOB. MOXKET BKIIIOYaTh KOMINIEKC | OMIIETHI
(3B) TEOPETUYECKHUX BOITPOCOB, 3a1a4,

IPAKTUICCKUX SaHaHHﬁ.

3.1. Tekymuii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIIETO0 KOHTPOJISl YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOIbHBIE BOIIPOCHI
U 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJIi KOHTPOJISI OCBOCHUSI 00YUYAIOIIMMHUCS Pa3/IeiioB
JTUACHUIUINHEL, ipreM PI'P.

Conepixanue pacuyeTHO-TpaguIecKuX padoT.

PacuerHo-rpadpuueckas padora Nel no nuddepeHnuaIbHOMY UCUHCTCHUIO PYHKIIUI OTHOI
NepeMeHHOH

Kpatkoe copeprkanue 1 3Tarbl pacdeTHO-rpaduueckoil paboThl:
[Ipenen yncnoBoil nocne10BaTeNbHOCTH, IIpeien (PyHKINU.
HccnenoBanue GyHKIMU Ha HEIPEPHIBHOCTb.

Boruncnenue npon3BoAHBIX QYHKIINH.

HccnenoBanue GyHKIMH, TOCTPOCHUE TPa(UKOB.

PacuetHo-rpaduyeckas padora Ne 2 no pyHKUMAM HECKOJIbKHUX NepeMeHHbIX.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboTHI:
@OYHKIMY HECKOJIBKUX NepeMEeHHbIX. YacTHbIe TPpOon3BoIHbIE. [IpON3BOHBIE OT CIOKHBIX
¢ynkuuit. [Ipon3BoHas IO HANPaBIEHUIO U IPAAUEHT. DKCTpEeMyM (YHKLUH JIByX EPEMEHHBIX.

PacuerHo-rpaduyeckasi padora Ne 3 1o HHTErpajJibHOMY HCUYHMCIECHHIO.

KpaTkoe copeprkaHue 1 dTarbl pacdeTHO-TpaduvIeckoil paboThI:
Ilepswiii sman:
Meroas! unTErpUpOBaHUs. BriuncieHue HeonpeIeIeHHbIX HHTErPAIOB.
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Bmoporti sman:

[TpunoskeHus ompeeieHHBIX HHTETpaioB. MccinenoBanue cX0AMMOCTH HECOOCTBEHHBIX
WHTErPAIOB.

KoMmiekT 3amaHuii
JJIS BBITIOJIHEHM S pacyeTHO-Tpaduueckux pador (PI'P)
o gucuumiInae «MareMaTH4ecKu aHaJn3»

Teopust npenenos u auddepeHuuposanue GyHKUHMH OHOM NepeMeHHOI

1. Haiftu npenensi:

2 2
lim (2—n)2 _(1+n) lim \/n+2—\3/8n3+3

" (Len) —~(2-n)’ o= Yn+5+n

7

(2n+3)" i
. . -10
Lm(2n2+lj IImn(\/n2+1—n) Ilm(n ) :

, n—>a0 , n-o\ N4l
. 2x% +11x+15 . 4x?
an X+3 il sin® 3x
o2 _gnt . sin3x
||m . ctg7x
rl‘_[[l 3n+2 +5n X_>01_e><2 )!LFDO(].—:%X)
0, XxX<—r7
y=<sinx, —z<x<0
7, x>0

2. UccnenoBaTh Ha HENPEPHIBHOCTD M BBIIOJIHUTD YEPTEXK:

3. Haiitu npou3BOHYIO QYHKIUH:

2(3x3 +4x2 - x—2)

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

3t°+1
X = ,
3t°
tg x —ctg x [t
—arctg—_~2" =sin| —+t |.
y =arctg 7 y (3

C0S6X ) 1 .
y=—-7 ——— y =arctg” ———+sinin2x
3sin(12x+1) 12y

Jx
=arctg®In—— _
e 2 /(o)
X3
sin(x—2y)+—=7x .
y x=e'cost, Y =¢€ COst
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4. CocTaBUTh ypaBHEHHs KacaTeIbHOW M HOpPMalM K JaHHOM KPHBOW B TOUKe ¢ abcruccoit

y=x2+8/x-32, x,=4.

5. IlpoBecTH MOHOE UCCIIEAOBAHUE U TIOCTPOUTD TpauK X

Xo -

(I’yHKIIHH HECKOJBbKHX NMEPEMECHHBIX

"o on
ny - Zyx:
2

y

1. Haiitu yacTHbIe IPOU3BOIHBIE BTOPOTO MOPSIKA, YOSAUTHCA, YTO

2. Haiitu rpaguent QyHkaun 2= F(XY) rouxe Mo (%, ¥o) :

2 2
3. Ucenenosath Ha sketpeMyM (ynkmmo 2= X —X+Y"+2Y

HNurerpuposanue
Berunciaute HeonpeeJeHHbIC HHTErPasbl
| dx
- = X
2(x++/x  [x-27dx I(x+l)e dX’ [xcos3xdx  [e* cosxdx

dx i dx
x> —6x+18, " Xx*+6X+5,

J‘ X+18

(x-6)(x+2) 1373 ®

’

J

Boruucautn onpeac/JI¢cHHbIC HHTErpaJibl

€ dx
[———
1

XNT+Inx

dx

7.6 1 1
{ 3sin? x cos xdx im g(x—l)exdx

7

6 dX 2 1+X2 -4 dX 1X2+2X
{ S arctgx [ax+5y , Pea ™

3

dx
v1+3x,

—d

1+/3x-2
X
X

o—%

f\/4—x2dx
0 7

7.6 1
J'Cu’sin2 X COS XdX j
0 0

’

1+ X2

1 a3
dx

(x—1)e*dx —_—
!,. ) !x\/7+lnx

Heco0cTBeHHbIe HHTETPaJIbI

1. YKaxche, KaKOH M3 HeCOOCTBEHHBIX HUHTCETPAJIOB ABJIACTCA CXOMAIINUMCSH

of\/;dx, Tx’3dx, T\/Fdx
1 1 1 .

X+1 jsin3x
cos? x

X2 +3y?
Xy

" M48).

dx

’
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©  dx

2
2. BBIYHCIHUTD UHTETPAJ, YCTAHOBUTH €r0 CXOJUMOCTD HJIH PACXOAUMOCTh —o 1+ X
9]
[In xdx
3. Beruncnuthb HUHTCIrpajl, YCTAHOBUTL €T0 CXOAUMOCTD HUJIM paACXOAUMOCTD 1
a dx
4. Bpraucnute HeCOOCTBEHHBIN HHTErpai 0 VX | yCTaHOBUTH €r0 CXOAMMOCTD WU
pPacxoauMoOCTb.

Fdx

X2

5. BBIYMCIUTHh HECOOCTBEHHBINM UHTErpall -1 ©* | YCTaHOBHUTD €r0 CXOJUMOCTb HUJIH
PacxoIUMOCTb.

T oodx
1+ %7

6. Beruncnuth HUHTCr'pajl, YCTAHOBUTL €T0 CXOAUMOCTD UJIN PACXOAUMOCTD -
0

J In xdx
7. BI)IIII/ICJII/ITI) I/IHTeraJI, YCTaHOBI/ITI) €ro CXOOonuMOCTh UJIN paCXOZII/IMOCTI) 1

f ox

2

8. BeruncinTh HECOOCTBEHHBIN HUHTErpail -1 X , YCTAHOBUTD €0 CXOAUMOCTb UJIN

PacxoauMOCTb.
KpaTHble uHTErpaibl

1. U3MeHUTh NOpSAOK UHTETPUPOBAHUSI B IBOTHOM UHTETpaJie

j‘def (x, y)dy jdy

2-y
[ £ y)dx
a. o 2x , b y ]

%

jj(lO—xz—yz)dxdy, D={(x,y)|1<x<2 0<y<2}

2. Beraucnautsp (D)

3. Beruuciauthb

_U(lezy2 +16x3y3)dxdy;
D

D: x=1 y=x% y=—x.
4. BeIYACIUTE

J1(x* + y)dxdy,

(D) D — MHOXeCTBO TOUYEK IIIOCKOCTH, OTPAaHUYEHHOE TUHUSMU

y=x/2, y=2x, y=2/x (x>0)

5. Haittu nnomaas GUrypsl, orpaHU4eHHON TaHHBIMU JTUHUSIMH

y=3/x, y=4e*, y=3 y=4.
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— y? -
6. HaiiTu momanap GpUrypsl, orpaHuyeHHoi muausmu Y =X | Y =X+ 2

8. Haiitn 06beM Tena, momydeHHoro BpanienneM Bokpyr ocu OY ¢purypsi, orpanmdennoii

JINHASAMU y=X3’ y=1 XZO.

9. Haiftu 06beM Tena, HoiydeHHoro BpamenueM Bokpyr ocu OX durypel, orpanndenHoit
— y? 2 _

maauamu Y =X, Y =X,

KonTpoJbHbIe padoThl (IpUMeEpbI)

BapuaHTt

1. Noctpoutsb rpaduk: Y = 3c0s 2X

2. HaiiTn npegenb!:

2 2
lim (S_n)2+(5+n)2 Ilmm Ilm X3_X2_X_2
1) ”*“’(S—n) —(5+n) 2) X—0 e2x2 -1 3) 2 X3—2X2+X—2
1
lim YV =x—1 nm(EQSEEETZ im(x - —xi1
a7 In(x-1) 5) o0\ 1+ xcosx ) g 1m(x— X —x+1)

—X, X<0
y=4x* 0<x<2
3, Xx>2

3. UccnepoBaTthb Ha HeNpepbIBHOCTb U BbIMOJ/IHUTb YepTeXK:

BapuaHr

’
1. Halitn npoussogHyto Y

Jx
=arctg® In—— —
2’ 92 6) )~

(V)

3
sin(x—2y)+x—=7x :
B) y r) x=e'cost, y=¢€ Cost

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

3. MpoBecT\ NoaHoe UccneaoBaHue U NOCTPOUTb rpaduk X,

Bapmuanr.
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ou
Nel. BolunCIUTh NPOU3BOJHYIO MO HAMPABICHUIO OS u maiitn MOZYJIb BEKTOpa I'paiv€HTa I

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

3 6 T
coSa=—, COSfB=—, y<—
KOOpAUHAT YTJIbL 7 7 2 .

z=xy(l-4x° —4y)-5

Ne2. HccnienoBath Ha SKCTpeMyM (YHKITUIO

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

Bapuanr

Bboryucanume:

lf dx
15V -2 2.

(2x +1)-In xdx

—_— o

I 2x—1 Ir

j3x2_4dx J-sin3 3x i St
3.9 x> +4x 4.7 cos?3x 5. V4-2x-x

1. BbMHUCTUTH UHTETPATIBL:

+o0

2 T odx
fre o
1 dx . e X'\/m_
V|306pa3MTb obnactb UHTErpnupoBaHNA U UISMEHUTb NOPALOK NHTETPUPOBAHNA B MOBTOPHOM UHTErpane
0 25-x7
[ae [rCeydy.
-4 0

BolumcnnTb nnowans ¢urypbl, OrpaHUYEHHON NIMHUAMM

2
y=2-x", y=x.
BapuaHT 3aAaHui1 TPEHMPOBOYHOrO TecTa.
3apgaum

3
X

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

!
4. Halit nponsBoaHyto Yx:
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y=3 Sin4 X__3 arctg7x
a) \ X 6) Y=X

e + Y C0S 3X

B) X r) X=cost+sint, y =sint—tcost

2
5. UccnepoBaTtb Ha aKcTpemym f (X) = (X—S) (X_S) .

6. HaliTn nHTepBasibl MOHOTOHHOCTU X .
X3
7. Hatn Hanbonbluee, HaMeHbLee 3HaYeHne GyHKLUK 3 Ha oTpeskKe i Y
2 X = 1
8. MocTpounTb KacaTesbHY1o K rpaduky GyHKUUK f (X) = 3arccos x B TOYKe 2
2 yactb 9. Haiitn npegensl:
2 2
. —(2+n
||m( - ( )2 tg2x _ XP+2x-3 lim 199X
n—o _ — 5 Vi
1) (24 (1-n) 2)0e —1  3)=3x}+5x° +6Xx 4) 2 tg3x
3 yactb
0, x<—-7
y=<sinx, —z<x<0
10. UccnepoBaTtb HA HENPEPbLIBHOCTb U BbINOJIHUTbL YepTeK: 7, x20
3
X
f (X) )
11. NpoBecTn NosHOe NccnefoBaHME U NOCTPOUTb rpaduK X" —4.
KonTpoJsbHbie padoTsl (IpUMeEpPHI)
BapuaHTt
1. MocTpouTs rpadmk: Y = 3C0S2X
2. Haiitn npegens!:
- (5_n)2+(5+n)2 3 2
lim l 1-cos2x X3 —x=2
>+ (5_n)° —(5+n)° m—2 lim— 2
1) 2)0 e -1 3) X2 X =2X"+X—2
2 1 i
. XS —X— . (1+XC0S2X |¥*
lim—m— liml ———— : 2
g) In(x-1) 5) %0\ 1+XCosX ) ) 1m(x VXS —=x+1
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—X, X<0
y={x*,0<x<2
3, X>2

3. UccnepoBaTtb Ha HENpPepbIBHOCTb U BbIMO/IHUTb YEPTEXK:

BapuaHT

!
1. HaitTn npon3BogHYyto Yx:

Jx
=arctg® In—— _
y g X+2 6)y_

(V)

3
sin(x—2y)+x—=7x :
B) y r) x=e'cost, y=¢€ Cost

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

3. MpoBecT1 NosHOE UccneaoBaHME U NOCTPOUTb FpaduK X"
Bapmuanr.
ou
Nel. BeruncnuTh NpOU3BOAHYIO MO HANIPABIECHUIO oS Y HAUTH MOAYJIb BEKTOpA I'PAJUEHTA IS

X 3
U=2Xy+—+12
(1)yHKI_II/II/I \/V B TOYKC A(6’9’ 1) B HAIIpaBJICHHUU, COCTABJIAIOIIECM C OCAMU

3 6 T
coSa=—, COSfB=—, y<—
KOOpAUHAT YTJIbI 7 7 2 .

z=xy(l-4x° —4y)-5

No2. UccnenoBaTh Ha SKCTpEMYM (YHKIIHIO

dz
N93'z=ln(y—x4), x=+/sint, y=cost g dt.

Bapuant

Boiyucnanume:

(2x +1)- In xdx

O —y 5
=
NS
[\O)
—_———
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2x—1

3x* -4 sin® 3x dx.
3.-[x2+4xdx' 4.-[cos23xdx' S.IV4—2X—X2

1. Beruucauts HUHTErpaJibl:

+00 +00
J. —x? J' dx
xe ——
1 dx . . X-v/Inx
M306pa3nTb 061aCTb MHTErPUPOBAHUA Y U3MEHUTb NOPALOK MHTErPMPOBAHMA B NOBTOPHOM MHTErpase

0 V25-47
[ax [ fexydy.
—4 0

Bolumcante naowaab Gurypbl, OrPaHUYEHHOM NUHUAMM

2
y=2-x", y=x.
BapuaHT 3aAaHui1 TPEHMPOBOYHOrO TecTa.

3apaum

3
y:M’ dy_’7

luacte 1. Y=sinInx, y’,y"=? 2. 3 Y=3x*+xe*,%,=2/1x=0,1, Iy—?

’
4. Halit nponssoaHyto Yx:

y=73 Sin4 X__3 arctg7x
a) \ X 6) Y=X

e¥+ Y_ cos 3x

B) X r) X=cost+sint, y =sint—tcost

2
5. MccnefoBaTb Ha SKCTPEMYM f (X) - (x—3) (X_S) )

6. HanTn nHtepBanbl MOHOTOHHOCTHU X .
3
X
f (X) :——16X [_51]
7. Halitn Hanbonblee, HaumeHbLlee 3HaYeHne GyHKUUK 3 Ha oTpeskKe L
2 X= !
8. MNocTpounTb KacaTenbHyto K rpaduKky GyHKLMU f (X) = 3arccos x B TOUKe 2
2 yactb 9. Hantm npegensi:
2 2
—(2+n
Iim( (2+0) tg2x _ xXP+2x-3 lim 19°%

im— L
2) x—0 e2x _1 3) X—>—3 X3 +5X2 +6X 4) X;)E tg3X
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3 yactb

0, Xx<—-r7
y=<sinx, —z<x<0
. 7, x>0
10. MCCJ’IEAOBaTb Ha HENPEPbLIBHOCTb U BbIMOJ/IHUTb YEPTEK!
3
X
f (X) )
11. NpoBecTn NONHOE UCCef0BaHNE U NOCTPOUTL rpadumK X°—4

Kpurepun onenkn:

- OLICHKA «3a4TE€HO» BBICTABIIAETCS CTYACHTY, €CJIU OH PETYJIIPHO B TEYEHHE CEMECTPA IPEACTABIISI
pellieHusl 3ajay, BBIIOJHUI IOJHOCTBIO BCE 3aJaHUsl M MUX 3allUTWI, OTBETUB HA BOIPOCHI
IIpenoaaBaTes;

- OLEHKAa «HE 3a4TEHO» BBICTABJISETCS CTYAEHTY, €CJIM OH HEPEryJspHO B TEUEHHE CEMECTpa
NPEJCTaBIsUl PELIeHUs 3a]ad, BBITOJHWI 33JaHHs HE IOJHOCThIO HJIM BOOOLIE HE IPEICTaBiIsI
paboThl Ha TPOBEPKY, JOIMYCKAE€T CYIIECTBEHHbIE HETOYHOCTH B OTBETaXx Ha BOIPOCHI
IpernoaaBaress.

Jlyis mpoBeeHUs TEKYIIEro KOHTPOJS 3HAHWN CTYJIEHTOB B JIMCTaHIIMOHHOM ¢opMaTe B
pa3paboTanHbIX Kadenpoit «MaremaTuka» OHJIAWH-Kypcax UMEIOTCS MPOMEXKYTOUHbIE (IIPOOHbIE)
TECTHI.

3.2. IlpoMeskyTOUHAS aTTECTALUA

[IpomexxyTouHast aTTecTanus - (3K3aMeH) IMPOBOIUTCS 110 OMIIETaM B YCTHOU (opMme.
Bpewms 114 moAroToBKkH 0TBETa Ha BOIPOCH! HE Oosee 45 MuH.

buier BKIIIO9aeT TEOPETHUECKUI BOIIPOC U 3a0a4H.

KommiiekThl 5K3aMeHallMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaTemMaTukay.
TunoBble BAPHAHTHI OUJIETOB MPUJIATAIOTCS.

KoMmmuiekT Bonnpocos

o mucuumnae «MareMaTH4ecKuil aHaJIn3»

JAuddepenuunanbroe ucuncjienne GyHKIUil 0HON MepeMeHHOM

[ToHsATHE TEpeMeHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUS.

MOHATHE (PYHKIMOHAIBHOM 3aBUCUMOCTH, KiIaccuPUKaIUs QyHKIIHH.

Omnpenenenre 1 TUIBI YACIOBOM MOCIEI0BATEIBHOCTH.

[Ipenen YU CIIOBOU ITOCJIEI0BATEIbHOCTH. Apudpmernueckue OInepannu HaJ

IIOCJIEI0BATEIBHOCTSMH.

5. VYcnoBus cyniecTBOBaHUSI KOHEYHOTO MPEeIia YUCIOBOM MOCIe0BaTeNbHOCTH (TeopeMbl Kot
u Beliepmtpacca).

6. Bropoii 3aMevaTeabHbINA TTpeIe.

7. llpenen pynkuuu. Onpenenenus. ['eomeTpuueckas HHTEpIpeTaLys HOHATHS peea GyHKINH.

CaoiicTBa Npenesios.

beckoneuHo maible, 6eCKOHEUHO O0bIINe PYHKIUH.

9. [IlepBsIif 3aMeYaTENBHBIN MTPEICI.

el AN

©
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10.

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24,

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

ok wdE

7.
8.
9.
10.

el N

beckoneyHo mainble BeMUMHBI. DKBUBAJICHTHbIE OECKOHEYHO MaJlble M UX MCIOJb30BaHUE NPU
BBIYHCIICHHUH MpeaesioB. Tabnuiia 3KBUBAJICHTHBIX OECKOHEYHO MAaJIBIX.

HenpepeiBHOCT, GYyHKIMHM B TOYKE M Ha HOpoMexyTke. OIHOCTOPOHHHME Mpenebl.
Knaccudukanus Touek pa3psiBa rpaduka.

CroiicTBa ¢yHKIIMHA, HETIPEPHIBHBIX HAa OTpe3ke (Teopembl Beiepmpacca, bonbiano — Komm).
[TpousBonnas. ['eomerpudeckuii U pusnuecKkuil CMbICT TPor3BoIHOM. KacarenpHas u HOpMab
K TJIOCKOW KpUBOA.

Tabnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHH.

CBsi3b MEX1y CyIIECTBOBAaHMEM MPOU3BOIHON (PYHKIIMU B TOUKE U HEMPEPHIBHOCTHIO (PYHKIINU
B TOM K€ TOYKE.

[Ipou3BoHas CcyMMBI, Ipou3BeneHus, YyacTHOro. [Ipon3BogHas ciaoxkHOM u 00paTHOM QyHKIUH.
[Tpon3BoaHas mapaMeTpUUECKH 3a1laHHON (PYHKIINH.

[IpousBonHas GyHKIMH, 3alaHHON HESBHO.

HuddeperunrpoBanue cI0KHON MOKa3aTeNbHON (QYHKIIUH.

Huddepenumnpyemocts. Juddepenmuan. ['eomerpuuecknii cmpica nuddepeHimaia.
[TpousBoanbie U 1u(GepeHIaIbl BEICIINX MOPSIKOB.

OcHoBHble Teopembl nuddepennmansHoro ucuucienus (treopema depma, teopema Pous,
teopeMa Jlarpanxka, Teopema Komin).

[IpaBuno Jlonurans.

Mmuorounen Teiinopa u ero cBoiictea. ®opmyna Teitnopa. OcraTounsiii wieH Gpopmyisl Teinopa
B opme Jlarpanxa u [leano.

AcumnToTsl rpaduka GyHKIHH.

OkctpemyMm. HeoOxoaumoe yciioBue 3KCTpeMyma.

JlocTaTouHbIC YCIOBUS SKCTPEMyMa.

JloctaTouHoe ycioBue Bo3pacTaHus (yObIBaHUA) GYHKITUH.

HauGomnbiiee n HanMeHbIee 3HaYCHUS (DYHKIIUK Ha OTPE3Ke.

BrinykinocTs, BOTHYTOCTb, TOUKA Mepernda. JlocraTouHoe yClIOBUE BOTHYTOCTH (BBIMTYKIOCTH).
Heo6xonumoe ycnoBue To4kH neperuda. JJocratounoe ycioBue neperuoda.

OO6mas cxema MOCTPOCHUS U UCCIIEOBaHUs rpaduKa (yHKIIHH.

(I)yHK].[I/II/l HECKOJBKHUX MEPEMEHHDBIX

OnpeneneHye U reOMETPUIECKUN CMBICT (DYHKIIUU IBYX EPEMEHHBIX.

JIuHauu ypoBHS (QYHKUUU IBYX IEPEMEHHBIX.

YacTHble TPOU3BOAHbBIE (DYHKIIMM HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKHI CMBICI
@DYHKIMY HECKOJIBKUX NTEPEMEHHBIX, TOHITHE MOJIHOTO nuddepeniuana.
JuddepenunpoBanue ca0kKHbIX QYHKINNA HECKOIBKUX MEPEMEHHBIX.

[Tpon3BoHBIE BBICIINX MOPSAKOB (PYHKIIMHA HECKOJIBKUX MepeMEeHHbIX. CMelaHHbIe
npousBoaHsle. Teopema IlIBapna.

[TpousBoaHas GyHKIIMM HECKOIBKUX TEPEMEHHBIX 110 HAIPABJICHHUIO.

[Tpon3BogHas 1O HANIPABIEHUIO U TPAJAUEHT CKAJISPHOTO MOJIS.

DKCTpeMyM (PYHKIIUU HECKOJIBKHUX MEPEMEHHBIX.

Heo6xoanMoe u 1ocTaToyHOE YCIOBUS 3KCTpeMyMa (PYHKIMH JIByX IEPEMEHHBIX.

HNHTerpajbHoe HCYHCICHUE

[TepBooOpazHasi, HeonpeaeneHHbIH nHTerpai. Tabnuia OCHOBHBIX HHTEIPaJIOB.
3ameHa NepeMEHHOM U MHTETPUPOBAHME 110 YaCTSIM B HEOIIPEIEIEHHOM UHTETpaJe.
WuTerpupoBanue ¢ TOMOIIbIO MOABEIECHH 01 3HaK AuddepeHnuana.
HHuTerpupoBanue palioOHaIbHbBIX APOOEH.
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HHTerpupoBaHue 10 4acTSIM U 3aMEHa [IEPEMEHHOM B ONPECICHHOM HHTETpaIe.

HuTerpupoBanue TpPUTOHOMETPUIECKUX (DYHKIIUN, OCHOBHBIC TTPHEMEI.

HuTerpupoBanue uppaoHaibHbIX (YHKIIHA.

YHuBepcaipHas TPUTOHOMETPUYECKAs MOJCTAHOBKA.

9. OmnpeneneHHbIi HHTETPAT U ero cBoiicTBa. Popmyna Herotona — JleliOHua.

10. [TpusnoxeHus ONpeeIeHHOr0 HHTErpaia K PEIICHNUI0 TEOMETPHUECKUX U (PU3UUECKUX 3ajad.

11. Beiuncrienue miomaei ¢ moMoIIbI0 OMPEeIEHHOr0 HHTerpasa.

12. Beruncrienue TIomaay 1 JUTHHBI KPUBOM, 3aJaHHOW ypaBHEHUSMHU B TTapaMeTPHIECKOH Gopme.

13. Briuncnenue miomaay KpUBOJIUHEHHOIO CEKTOpa B MOJISPHBIX KOOPAWHATAX.

14. Berurcnienue IUiomaAe B OPSIMOYTOJIBHBIX UM TMOJSPHBIX KOOpPAMHATaX C IOMOIIbIO
ONPENIETICHHOT 0 UHTErpasa.

15. BerurciieHue JUIMHBI JyTH ¢ TTIOMOILBIO ONPEEICHHOT0 HHTETpaa.

16. Briuncrienue AMUHBI yTH KPUBOU, 3aJaHHON ITapaMeTPUUYECKU.

17. Beruuciienue oobemMa Tela BpalleHus C IOMOIIBIO ONPEAETICHHOTO HHTETpaja.

18. Briuncrienue mioaay NOBEpXHOCTH Tejla BpalleHHsl.

19. HecoGcTBeHHBIE MHTETPANIBI IEPBOTO M BTOPOTo TUMA. [IOHATHS CXOJUMOCTH U PaCXOAMMOCTH
HECOOCTBEHHOT'O MHTErpaa.

20. HecoOGcTBEeHHBIE MHTETPAIIBI OT Pa3pbIBHBIX (DYHKITHIA.

N o

Tumnosbie BApUAHTHI OUJIETOB
0o gucuumiInae «MareMaTu4ecKui aHaJIu3»

MHWHHCTEPCTBO OBPA30OBAHMA U HAYKU POCCHUIICKON ®EJEPALIMU
OEJNEPAJIBHOE 'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YUPEXJIEHWE BBICIIEI'O OBPA3OBAHU S
«MOCKOBCKHH NOJIMTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHI NOJUTEX)

®axynpTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «Maremaruxa»

JuciunnHa «MaTeMaTH4eCcKUil aHaJIN3)

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBooOpa3zHas, HeolpeneaeHHbINH HHTEerpall. Tabnnila OCHOBHBIX HHTETPAJIOB.

dx
o 4 /
2. BBIUUCIUTH HEOTIPeIeNeHHbIH HHTErpall S—X+~5-X,

Haiitu rpaguenT QpyHkuu Z=YVXY g rouke Mo(1.4)
Vkaxure, Kakol U3 HECOOCTBEHHBIX UHTETPAJIOB SIBJIAETCS CXOSAIIUMCS

T\/;dx, Tx‘3dx, T\/;dx
1 1 1 .

~w

. —X
5. HaiinguTe S5KCTpeMyMbl U TOUKH Heperutda ¢pyskmum Y = (x-De™,

YTBepkeHo Ha 3aceaannu kKadeapsl MaTemMaTiku «_03» 05 2023 r., mporokos Ne 10

W.o. 3aB. kadenpoit H.B. Bacunnesa / /

MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3BOBAHU ST POCCUMCKOI ®EJIEPAIINN
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OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICHIETI'O OBPA3OBAHUSA
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWM MMOJIUTEX)
@akynpTeT 0a30BBIX KOMIETCHIIUH, kadenpa «MaremaTrka»
O6pazosarenpHas nmporpamma 09.03.01 «MudopmaTiKa U BEIYUCITUTEIIbHAS TEXHUKAY
Kypc 1, cemectp 2

DK3aMeHaAnOHHBIN OnyteT Ne 1

1. HecoOcTBeHHBIC HHTETPANIBI TIEPBOTO U BTOPOTO THIIA. [[OHATHS CXOAUMOCTH M PACXOJUMOCTH
HECOOCTBEHHOTO MHTErpaa.

2. Haiitu npou3Boanyo (GpyHKIMH, 33JaHHON TapaMETPUIECKU 1+t3

2 2
3. Mcenenosars Ha skcTpeMyM dynkimto 2= X —X+Y" +2Y

7.6
j?,sin2 X cOs Xdx
4. BbIYKCIMTH ONpEAEIECHHBIN naTErpan 0

5. Haiitn 06beM Tena, oMydeHHOro BpanieHneM Bokpyr oct OX (urypsl, orpanndeHHoi

3
muamsva Y = X y=1 X:O.
YTBepkaeHo Ha 3aceqannu Kadeapsl MatemMaTrku «_03» 05 2023 r., mporokos Ne 10

U.o. 3aB. kadeapoit H.B. BacunbeBa / /

J1J1s poBeICHUS POMEKYTOYHOT'O KOHTPOJISl 3HAHUH CTYICHTOB B JUCTAHIIMOHHOM popmate
B pa3paboTaHHbBIX Kadenpoit «MaremMaTukay OHJIalH-KypcaXx UMEIOTCSI UTOTOBBIE TECTHI.
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