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1. Hean, 3a7aun U NVIAHUPYeMbIe Pe3yJbTAThl 00y4eHUs 10
AUCIUNJINHE



K oCHOBHBIM yenam OCBOEHMS TUCUUIUIMHBI «MaTeMaTUUeCKUi aHAINU3» CJIENYyEeT OTHe-
CTH:

- BOCIIUTaHHUE Yy CTYAEHTOB OOLIE MaTeMaTH4YECKON KYJIbTYpBI;

- IpuoOpeTeHNe CTyAIeHTaMH IIMPOKOI0 Kpyra MaTeMaTU4eCKUX 3HAaHUM, YMEHUI 1 HaBbI-
KOB;

- pa3BUTHE CHOCOOHOCTH CTYIEHTOB K HMHIYKTHUBHOMY M JE€IyKTMBHOMY MBIIUICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTU4YECKON UHTYULINY;

- YMEHHE CTYJEHTaMH pa3BUBAaTh HABBIKK CAMOCTOSTEIBHOIO U3yUeHUs yUeOHOH 1 Hayu-
HOM JINTEepaTyphbl, COAEPKALECH MATEMATUUECKUE CBEIACHUS U PE3YJILTATHI;

- IOJTOTOBKY CTYJICHTOB K J€ATEIbHOCTH B COOTBETCTBUU C KBAIN(UKALMOHHON XapaKTe-
PHUCTUKOI OakaaBpa Mo HaIlPaBICHHIO, B TOM YHcie OPMUPOBAHKUE YMEHUH UCTIOIb30BATH OCBO-
€HHbIC MaTEMATUYECKUE METO/IbI B ITPO(ECCUOHAIBHON JESTEIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJTM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBUAX LU-
POBOil TypOYJIEHTHOCTH U BBICOKMX TEXHOJOTHUECKUX PUCKOB COBPEMEHHOW IU(PPOBON HIKOHO-
MUKH.

K 0cHOBHBIM 3a0ayam 0CBOCHHUS TUCHMILIMHBI «MaTeMaTHn4ecKuii aHaiau3 clieyeT OTHe-
CTH:

- OCBOEGHHE CTYJCHTaMU OCHOBHBIX MOHATHUI, METOI0B, (OPMHUPYIOLIUX OOLIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOJUMYIO JUIsl YCIEIIHOIO PELICHUS PUKIIAAHbIX 3a/1a4;

- (hopMHUpOBaHUE Yy CTyJEHTa TpeOyeMOoro Habopa KOMIIETEHIUH, COOTBETCTBYIOIIUX €r0
HaIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIONINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/a.

OO0yuenue o qucruIuivHe «MaTeMaTHUeCKUi aHaIM3» HalpaBlieHo Ha (OpMUpOBaHKE y 00y4Ya-
foluxcs cneayrounmx komnereHuit B coorserctsun ¢ ®I'OC 09.03.01 Mudopmaruka u BeIYHC-
JUTENIbHAs TEXHHMKA, YTBEP)KJIEHHBIA Npuka3oM MuHucrtepcTBa oOpazoBaHusi U Hayku Poccuii-
ckoit ®enepaunn ot 19.09.2017 Ne 929:

Koa u HamMeHOBaHHe KOMIIETEHIIMH HH}]HKaTOPLI JAOCTHKCHHUA KOMIIC-

TeHLMH

VK-1. CnocoOeH oCymecTBIsTh MOUCK, KPU-
TUYECKUN aHAJIN3 U CUHTE3 UH(OpMaIHH,
MPUMEHATh CUCTEMHBIN MOJIXO0/ IS PELIeHUs
MIOCTaBJIEHHBIX 3a/1a4

NVYK-1.1. AHanusupyeT 3amady, BBIIEISS €€
0a30Bble COCTABIIAIOLINE

NYK-1.2. OcymiecTBisieT MOUCK, KPUTHUECKU
OLIEHUBAET, 0000IIaeT, CUCTEMAaTU3UPYET U
pamxupyeTr uHpopMaIuio, TpedyeMyro A
pelIeHUs TOCTABICHHON 3a/1auun

NYK-1.3. PaccmarpuBaeT u mpeiaraet pa-
[IUOHAIBbHBIC BAPUAHTHI PEIICHHUS TIOCTABIICH-
HOM 3aj1auyl, UCTOJb3Yysl CUCTEMHBIN MOAXO/,
KPUTUYECKH OLICHUBAET WX JOCTOUHCTBA U
HE/I0CTaTKU

OIIK-1. Cnoco0eH npUMEHSTh €CTECTBEHHO-
Hay4yHbI€ U OOIIEHH)KEHEPHbIE 3HAHUS, Me-
TOJIbl MATEMAaTUYECKOT0 aHAJIN3a U MOJAEIIH-
POBaHMsI, TEOPETUUYECKOTO U IKCIIEPUMEH-
TaJILHOTO UCCIIEZIOBAHUS B PO ECCHOHAITb-
HOM J1eATENbHOCTH

HMOIIK-1.1. 37aeT OCHOBHI BEICHIEH MaTeMa-
THKH, METOABI U MOJICIIH, TPUMEHSIEMBIE B pa3-
JIMYHBIX 00JIaCTSX.

HNOIIK-1.2. YMeeT npuMeHATb METOABI JHC-
KpPETHOM MaTeMaTHUKH, CUCTEMHOTO AaHAJIMN3a,
MaTeMaTUYECKOTO MOJEIMPOBAHUSA ISl HC-
CIIeIOBaHUS M Pa3pabOTKH MPOQEeCCHOHATb-




HBIX 33/1a4 U MPOIIECCOB; MPUMEHITh MaTeMa-
TUYECKOE O0EeCIeueHre MpUu MOJEIUPOBAHUH
MIPHUKIIATHBIX U HH()OPMAIIMOHHBIX TIPOIECCOB.
HMOIIK-1.3. Banageetr MeTOaMHu COCTABIICHUS
MaTEeMaTHYECKHUX MOJICIICH U PEIICHUS 3a/1a4
JUHEHHOTO U HEJIMHEHHOTO IMTPOrpaMMHPOBa-

HU.

2. MecTo 1MCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOorpaMMbl

JucnuriuHa OTHOCUTCS K 00s3aTenbHOM yacTu 0s0ka bl: Monynp «MarteMatnueckue u ecre-
CTBEHHO-HAYUYHbIE TUCIUTUIMHBDY.
Hucnurnimuna 6a3upyercs Ha CIeAyIIIeH, MPOHACHHOW TUCIUTIIINHE:
- TUHEelHas anredpa.
Juctunnuna «MateMaTudeckuil aHanmu3» JJOTHYECKHU CBSI3aHa C MOCIIEAYIOIUMU TUCITUTUIMHAMU:
B ocnosnoii wacmu:
. Jluckpemmuvle cmpykmypvl u KOMIbIOMUHS,
. Ocnosvt UKT;
OcHO8b1L NPOCPAMMUPOBAHUSL.
B uwacmu, gpopmupyemoii yuacmuuxamu 06pazosamenbHblX OMHOWEHULL:

. Cmamucmuyeckue mMemoowvl 8e0-AHATUMUKU;
. Aneopummbl u cmpyKmypvl OAHHbIX,
. Mamemamuueckue memoovl aHAIU3A OAHHDIX.
3. CTpyKTypa U cofep:KaHHue TUCIUIINHBI

O6ma;1 TPYAOEMKOCTb JUCHUIIJIMHBI COCTABJIACT 4 3aueTHBIC CANHUIIbI -144 ygaca.

3.1. Buabl yueOHO# padoThl M TPY10€eMKOCTH

n/n Bup yueoHoii padothl Koawecrso Cemectp 2
4acoB
AyIMTOpHBbIE 3aHATHS 72 72
B ToM ynce:
Jlexuun 18 18
1.
CeMmuHapcKue/mpakTHYeCKUe 3aHATHS 54 54
2.
JlaGopaTopHbIe 3aHATHUS - -
CamocTrosiTesibHasi paboTa 72 72
IIpoMe:kyTOUHasI aTTECTALMSA
HK3aMEH €) €]
Hroro 144 144

3.2. TemaTu4yeckuii NIJIaH U3y4YeHUs TUCIHUNIMHBI




Pa3smemién B npunoxxenuu 1 x paboyeii mporpamme.

3.3.  Conep:kaHnue pa3aejoB IMCUUILTHHbBI

BBenenue

[Ipeamer, 3agauu u conepxaHue TMCUUILUIUHBL. OCHOBHBIC ATAlbl PA3BUTHUS AUCILUILIUHBIL.
CtpykTypa Kypca, ero MeCTo U poJib B IOATOTOBKE OakaaBpa, CBS3b C IPYTUMU TUCIUTUTMHAMHU.

Paznea 1. AudPepenuuanbroe ucuncienne QyHKIUi OHOMH epeMeHHOM

Tema 1. Hucnoas nocneaoBarenbHOCTh. [Ipenen 4ncnoBoil mociaea0BaTeIbHOCTH U €T0
cBorictBa. dynknus. [Toctpoenne rpadukos pynkiuii. [Ipenen hpyakuun. OCHOBHBIE TEOPEMBI O
npenenax Gynkun. [lepBoiii u BTopoii 3ameuareabHble npeaensl. CpaBHeHHE O€CKOHEYHO MaJIbIX
1 0ECKOHEYHO OOJIBIINX BEIMYMH. DKBUBAJICHTHbIE 0ECKOHEYHO MAaJlble BETMYMHBI.

Tema 2. HenpepsIBHOCTh (YHKIIMI B TOUKE M HA IPOMEXKYTKE, TOUKHM pa3pbiBa QyHKIINH,
uX Kjaaccuukaus. ACUMITOTHI rpaduka PyHKITUN, UX KIaCCH(PUKAIIHS.

Tema 3. [IpousBoanas ¢ynkun. ['eomerprueckuii U GU3NIECKHA CMBICT IPOU3BOTHOM.
[TpaBuna quddepenunpoBanus 1 GOPMYIbl BHIYUCICHUS TPOU3BOIHBIX. Tabiuiia Mporu3BOIHBIX
OCHOBHBIX 2JIEMEHTApHBIX (PYHKIUI. Beruncienne mpou3BOIHBIX (PYHKIUHA, 3aJaHHBIX Pa3JIny-
HBIM 00pa3oMm.

Huddepennnan. [IponsBoansie u auddepeHnnansl BEICIINX MOPAIKoB. [IpubmmkeHHbIe
BBIUMCJICHHSI C TOMOIIBIO AU PEepeHIInaNOB.

Tema 4. IlpaBwio Jlonurans. @opmyna Teitnopa. PackpeiTue HeonpeneaeHHOCTEH pas-
JUYHOTO TUMa. Pa3noxeHre 0OCHOBHBIX 3JieMeHTapHbIX GyHKIMi o Gopmyne Teinopa. [Tpubnu-
JKEHHBIE BBIUMCIIEHUS C TOMOIIBIO hopmyssl Teiopa.

Tema 5. OcHoBHBIE TeopeMbl U HEepeHINATEHOTO UCYUCICHNUS. MOHOTOHHOCTDh (PYHK-
1uH, FKcTpeMyMbl HeoOX0oauMble U 1I0CTaTOYHbIE YCIOBUSI MOHOTOHHOCTH, JIOKAJIbHOTO SKCTpe-
myma. MccnenoBanue BHITYKIOCTH rpaduka ¢pyHkiuu. Touku neperuda rpaguka GyHKIHH.

OOmast cxema mccienoBanus GyHKIUU U OcTpoeHus ee rpaduka. CBoiicTBa QyHKIUH,
HENpepbIBHBIX Ha oTpe3ke. Hanbombiee u HauMeHblee 3Ha4eHnsl QYHKIUU Ha OTPE3Ke.

Paznen 2. luddepenunanbHoe HCHUCICHHE (PYHKIMH HECKOJIBKHUX NePEeMEHHbIX

Tema 1. @yHKINM HECKOJIBKUX NMEPEMEHHBIX. JINHUM M OBEPXHOCTH YPOBHS. HacTHbIE
npousBojHble. [TomHblit quddepentman. I[IpousBoanbie caoxkHON QYHKIIMN HECKOIBKUX MEpe-
MeHHBIX. YacTHbIe pou3BoHbIE U U depeHInanbl BeIcnX nopsakos. Teopema IlIBapia.

Tema 2. [IpousBonHas no HanpasneHuro. I'pannent. KacarensHas k kpusoi. Kacarenpnas
IUIOCKOCTh M HOpMaJib K moBepxHocTH. Popmyna Teitnopa. DkcTpeMyM (QYHKIUU HECKOJIBKHUX
nepeMeHHbIX. HeoOXouMble U JOCTaTOUHBIE YCIOBUS KCTpEMyMa.

Pa3nen 3. UnTerpanbHoe ucHuCIeHHE

Tema 1. IlepBooOpa3nas. Teopema cyiiecTBOBaHHs HeoIpeJeleHHOro uHTerpana. He-
OTIpe/ieNIeHHbI MHTErpall U ero cBoicTBa. Tabiinila MHTETPajJoB OT OCHOBHBIX 3JIEMEHTApHBIX
bynkuuit. MeTo HemoCcpeICTBEHHOTO HHTETPUPOBAHUSI.

MeToapl HHTETPUPOBAHUS C IIOMOIIIBIO 3aMEHBI IEPEMEHHOM, TTOIBEACHUEM 1101 3HAK TudPepeH-
nuana. MeToq MHTErpUpOBaHUS 110 YaCTSIM.

HuTerpupoBanue pallioOHAIbHBIX Ap0o0eii, THTErpupOBaHNE HEKOTOPHIX BUJOB UPPALIMOHAIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIIHHA.

Tema 2. 3amaun, MpUBOSIINE K MOHIATHIO ONPEACICHHOTO MHTerpana. OnpeaeneHHbIH
MHTETpaJl, €r0 CBOMCTBA. Y CJIOBHS MHTErpUPYEeMOCTH. MIHTETpall ¢ mepeMEHHBIM IIPEIEIOM UHTE-
rpupoBanus. @opmysna Herotona — Jleiionuia. 3amMmeHa nepeMeHHON B ONPE/ICIIEHHOM HHTErpae.



[IpunosxeHns onpenesIeHHOr0 UHTErpajja B FeOMETPUU U MEXAHUKE (BBIYMCIICHUE TUIOIIA-

Jied TI0CKUX (PUTyp, UTMHBI KPUBOM, 00HEMOB.

Tema 3. HecoOcTBeHHBIE HHTETPANIBI IEPBOTO M BTOPOTO pojia (110 6ECKOHEYHOMY IpoMe-

KYTKY, OT HEOTPAaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM IPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, NpUBOJAIINE K KPaTHBIM UHTErpajaM. J|BOMHONM U TPOWHOMN UHTErpabl,

HUX CBOICTBA. HpaBHna BBIYHMCIICHUSA I[BOﬁHBIX HUHTCTPAJIOB.

3.4. TemaTuka NpaKTHYECKHUX 3aHATHII MO0 TUCHHUILINHE
«MareMaTHYeCKHH aHAJIN3»

Ne Tema 3ansATHSA

n/n

1 Paznen 1. DiaeMeHTHbI MATEMATHYECKOI'0 AHAJIN3A.

Yucnosas mocnenoBareabHOCTh. [Ipenen 4uciioBod MmociaeaoBaTeIbHOCTH U €ro CBOM-
ctBa. [IpaBuna npenensHoro nepexona. ®yukmus. [penen pyakuun. Teopemsl o pene-
nax ¢ynkuuu. [lepBblii 1 BTopoii 3aMedaTesIbHbIC TPEAeIbl.

2 CpaBHeHHe O€CKOHEYHO MalbIX M 0ECKOHEYHO OOJBIINX BEJIMYHUH. DKBUBAICHTHBIE Oec-
KOHEYHO MaJIble BEJTMYHMHBI.

3 PackppiTre HeonpeneneHHOCTEN Pa3IMYHOIO TUTIA

4 HenpepsiBHOCTS (hyHKIIUI B TOUKE U Ha npoMexkyTke. OTHOCTOpOHHUE Tpeaenbl. Touku
paspeiBa pyHkuun. [IpumMeps! pereHus 3anay

5 [IpousBonnas ¢pynkuuu. [lpaBuna nuddepenunporanrs u Gopmysbl BEIUUCICHHS MIPO-
n3BoJHBIX. TexHuka nuddepennupoBanus

6 Huddepenunpoanue oOpaTHeIX GYyHKIUH, GYHKIINI, 3aJaHHBIX HEABHO, TapaMeTpuye-
CKH, JiorapupmMudeckoe 1udhepeHIIMPOBAHIE

7 Huddepennman. I'eomerpuaeckuii cmbich auddepenuana. [IpousBoansie u nuddepen-
[HAAJTBI BHICITUX MOPSAKOB. [IpuOamKkeHHbIe BEIYMCICHUSI ¢ TOMOIIBIO TU(PEepeHIInaioB.

8 [IpaBuno Jlonurana. @opmyna Telsopa. PackpbiThe HEONPENEICHHOCTEN Pa3InYHOTO
Tuna. Pa3noxeHuss OCHOBHBIX JIEMEHTApHBIX QPyHKIUM 110 popmysie MakiopeHa.

9 [TpubnmxeHHbIe BBIYMCIECHUS C TOMOIIBI0 Gpopmynsl Teitnopa.

10 | INonHoe uccnenoBanue GyHKUUH U mocTpoeHue rpapukos. [Ipumepsl

11 | [MonHoe uccnenoBanue GyHKIUN U TocTpoeHue rpagukos. [Ipumeps! (Tpo1omKeHNE)
CamocrositenbHas pabota Nel Ha ceMuHape 1Mo QyHKIHSIM OJHON epeMEHHOM

12 | Pa3nen 2. ®yHKIMH HECKOJIbKHX NMepeMeHHbIX. JIMHUY ¥ TIOBEPXHOCTH YpOBHs. YacT-
HbIE MPOU3BOJIHBIEC U AU(EepeHIInan NepBoro mopsjika.

13 | [omuwii muddepenmman. I[IpousBoansie crnoxuoi GyHkuuu. [IponsBomHas GyHKINH,
3a/laHHOM HesiBHO. YacTHbIE MPOoU3BOIHbIE U AU depeHIInanbl BRICIINX TOpsSAKoB. Teo-
pema [IBapuia.

14 | IlpousBoanas o HanpasjieHuro. [ pagueHr.

15 | OkcrpemyM QYHKIIMU HECKOJIBKUX MepeMeHHbIX. HeoOxXoaumbie 1 JOCTaTOYHBIE YCIOBUS
JKCTpEMyMa.

16 | CamocrosTeabHast padora Ne 2 Ha ceMuHAape MO0 PYHKIUAM HECKOJbKHX MepeMeH-
HBIX

17 | Pa3nexn 3. UaTerpajibHOE HCUNCIIEHHE
[TepBooOpasnas. HeonpeneneHHbIil HHTETpall U €r0 CBOMCTBA. MeTOa HEMOCpeICTBEeH-
HOT'O MHTETPUPOBAHUSI.

18 | UHTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI TIEPEMEHHOM, MOIBEICHHEM 1101 3HaK tuddepen-
nuana. MeToq HHTerpUpOBAHHUSI 110 YaCTIM

19 | UHTerpupoBaHue parioHaIBHBIX IPoOeH, HHTETPUPOBAHUE HEKOTOPBIX BUIO0B HPPAIHO-
HATBHBIX (PYHKINN




20

HNHTerpupoBanre TPUTOHOMETPUICCKUX () YHKITHA.

21 | Boruncienue onpeaesneHHbIX HHTerpalioB o gopmyne Heiotona-Jleiitbnuna. 3amena me-
PEMEHHOM M MHTETPUPOBAHUE I10 YACTSIM B ONPEACTICHHOM HHTETpaJe.

22 | IlpuoxeHus ONpeIeIEeHHOT0 HHTErpaia B TeOMETPUH I MEXaHHKE (BBIYMCICHUE IJIO0MIA-
Jel TI0CKUX (PUryp, JUTMHBI KPUBOM).

23 | IIpuosxeHus! ONpeIeIEeHHOT0 HHTErpajia B TEOMETPHH U MEXaHUKE (BbIUMCIIEHUE 00be-
MOB, IUIOLIAJICH MOBEPXHOCTH).

24 | HecoOCTBeHHBIE MHTETPAJIBI IIEPBOTO U BTOPOTO POJIA, UX BHIYHUCIICHHUE.

25 | 3agaum, mpuBOAAIINE K KPATHBIM MHTETpaiaM. Beraucienue ABOMHBIX HHTErpajoB CBe-
JICHWEM K MOBTOPHBIM. 3a/1a4 Ha U3MEHEHHE MOPSAIKa HHTETPUPOBAHUS B JBOWHOM HH-
Terpaie

26 | I'eomerpuueckue u (HU3NUECKHE TPUIIOKCHUS KPAaTHBIX HHTETPAIOB, IPUMEPHI BHIYUCIIC-
HUSL.

27 | KOHTpOJIbHOE TECTUPOBAHUE IO KYPCY.

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmartuBHble 1okyMeHTbI H [OCThI

®denepanbHbIi 3ak0H OT 29 nexadps 2012 roma Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoii
®denepannny (C IBMEHEHUSIMU U JIOTIOJIHCHHUSIMU );

denepanbHbIi rocy1apcTBEHHBIN 00pa3oBaTebHbII cTaHAapT BeIcLIero o0pa3oBanus - Oa-
KajaBpuar o Hanpasienuto noaroroku 09.03.01 MapopmaTrka U BHIYUCIUTEIbHAS TEX-
HUKa, yrBepkaeHHbIH [Iprkazom MunucrepcTBa oopa3zoBanus U Hayku PD ot 19 cenTs0ps
2017 r. N 929 "OG6 yrBepxaeHuu ¢enepaibHoro... Pemakius ¢ namenenusmu N 1456 ot
26.11.2020

[Tpuxa3z MunucrepctBa oopasoBanus u Hayku P® ot 05 anpens 2017 r. Ne 301 «O0 yrBep-
xaeHuu [lopska opraHu3aluy U OCYIIECTBICHUs 00pa30BaTeIbHON AEATEIbHOCTH O 00pa-
30BaTeIbHBIM IIPOrpaMMaM BBICHIET0 00pa30BaHMsI — IporpaMmam OakajaBpuaTa, mporpam-
MaM CIELHATIUTETA, IPOrpaMMaM MarucTparypsl;

[Topsimok mpoBeaeHUs FrOCY1apCTBEHHONW UTOTOBOM aTTecTalluu o0 00pa30BaTEIbHBIM MPO-
rpaMMaMm BbICIIEr0 00pa3oBaHus — IporpaMMaM OakajaBpuaTa, IporpaMMam crielualInTeTa
U IIporpaMMaM MarucTpaTyphbl, yTBepKAeHHbIN npukazoM MunoOpHayku Poccun ot 29
nroHs 2015 r. Ne 636;

[TonoxxeHre o MpaKTUYECKON MOArOTOBKE 00y4JaOIINXCsl, YTBEPKACHHOE pUKa3zoM MUHHU-
CTEepCTBA HAyKH U BhIcIIero oopa3oBanus Poccuiickoit denepannu 1 MuHHCTEpCTBA MPO-
cgemienust Poccuiickoit @enepanuu ot 5 aprycra 2020 r. Ne 885/390;

VYcTaB 1 T0KanbHbIE HOPMATUBHBIE aKThl MOCKOBCKOTO MOJIUTEXA

O6nactu npodeccuoHaIbHON AESITENbHOCTU U cepbl NPOPECCUOHATBHON AESITENbHOCTH, B
KOTOPBIX BBIMTYCKHUKH, OCBOMBIIINE POrpaMMy OakanaBpHara (Jjajiee - BHITYCKHUKHN ), MOTYT
OCYIIECTBIIATH NTPO(ECCUOHATIBHYIO e TEIIbHOCTD!

06 CBs13b, HHPOPMALIMOHHBIE 1 KOMMYHUKAITMOHHBIE TEXHOJIOTHH (B chepe MpoeKTupoBa-
HUS, pa3pabO0TKU, BHEAPEHUS U SKCIUTyaTalluy CPEJICTB BBIUUCIUTENbHON TEXHUKU U UHPOP-
MAaIMOHHBIX CUCTEM, YIIPABIEHUS UX KU3HEHHBIM I[UKIIOM)

AxanemMuueckuii yaeOHbIH 11aH 1o HanpasieHuto moarotosku: 09.03.01 Madpopmarnka u
BbIYUCIUTENbHAs TexHUKa. [Ipoduis: Bed Texnonorun. @opma o0yuenus — ounas. 2023.
Marpuiia pacupeneseHus KOMIETEHIINI

4.2. OcHoBHas JuTepaTypa




1. ®uxrtenroinbir [.M. OCHOBBI MaTEMaTUUYECKOTO aHAJIM3a: YICOHUK IS BY30B, 15-€ u3.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

2. @uxrtenrosbi [.M. OCHOBBI MaTeMaTHUUECKOTO aHAJIN3A: YYSOHUK JIJIs BY30B, 14-¢ u3.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

3. Kynpssues JI.J[. Kpatkuii kypc maremarnueckoro ananusa. T.1. Jluddepennuanpaoe u uH-
TerpajbHOE MCUYHCICHUS (GYHKIUN OAHON mepeMeHHOH. Psaapl: YueOHUK [DIeKTpOHHBIN pe-
cypc]: yue0. - DnektpoH. aaH. - MockBa: ®usmarnurt, 2015. - 444 c. [Pexxum noctymna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlomoJHUTeJbHAs JuTepaTtypa

1. TIuckynor H. C. JIuddepennmanpsaoe U HHTErpabHOE UCYUCIICHUS JUIsl BTY30B. B 2-X TO-
max. M.: UuTterpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.

2. 3yoxosB B.I'., JIsxoBckuii B.A., Mapteinenko A.U., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMATHUKU JJIs TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400

DK3.
3. Kparkuii Kypc BbICIICH MaTeMaTHKH [DJIEKTPOHHBIN pecypc]: y4e0. - DIeKTpOoH. JaH. -
MockBa: Hamxop u K, 2017. - 510 c. [Pexxum  pocryna: URL:

https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHna.]

4. byrpos A.C., Hukonbsckuit C.M. Briciiast matemaTuka: yaeOHMK 1715 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HurerpanpHOe ncuncnenue GyHKIUNA OHOM M HECKOJIBKUX NepeMEeHHbIX. Teopus moss: Me-
TOJIMYECKHE yKa3aHWsS M BApUAHTHI pacueTHO-Tpaduueckux padot / bomynos M.A., bopo-
nuHa C.J., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. MaremaTndeckuii anayms. Teopus npenenos u nuddepeHImaTbHOe UCYUCTICHUE: OCHOBHBIE
HOJIOKEHUS TEOPUH, METOJIMYECKHE YKa3aHUsl M BapUaHThl pacyeTHO-Tpaguueckux pador //
bonynoB M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMM»,
2009.

4.4, DnexkTpoHHBIE 00pa3oBaTebHbIE PeCypChl

[TpoBenenue 3aHATHI U aTTECTAlM BO3MOYKHO B TUCTAHLIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMbl JuCTaHIMOHHOro oOyueHus yHuepcutera (CHAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MareMaTHKay 3JIEKTPOHHBIX 0Opa3oBaresbHbBIX pecypcoB (DOP) mo Bcem paznenam
MpOrpaMMBI:

DJIeMEHTBl MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJin3a
WuTerpaipbHOE HCYHCTICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKIMH OJTHON MepeMEeHHOM
Nuddepennmansroe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe QYHKIUI HECKOJIbKUX ITe-
PEMEHHBIX

JlononHuTeNbHBIE TaBel MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MAaTHYCCKOI'O aHaJIu3a

Pa3zpaborannbsie DOP BKIII0O4alOT TPEHUPOBOUYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeneHust paboT B JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSUKEHUSIMH TTPOPEKTOpa 1o yueOHOU padoTe U/Uii LIEHTPOM yueOHO-METOAUYECKOM paboThI.

Ka)K}IBIfI CTYJIQHT O6CCHC'—ICH I/IH)II/IBI/I)IyaJ'H)HI)IM HeOl"paHI/I‘-IeHHBIM }IOCTYHOM K 3HeKTpOHHOI\/II
OHOJIMOTEKE MOCKOBCKOTO IMOJIUTEXA


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

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

HuTepHeT-pecypchbl BKIIOYAIOT Y4eOHO-METOANYECKUE MaTepuaibl B AJIEKTPOHHOM BHJIE, Mpe-
CTaBJICHHBIE Ha caiiTe mospolytech.ru B pazaene: «l{eHTp MaTeMaTu4ecKOro 00pa3oBaHuUs)
(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);
HOJ‘ICSHBIG y‘{e6HO-MeTO,I[I/ILIeCKI/Ie nu I/IH(bOpMaI_II/IOHHLIe MaTepI/IaJ'IBI Hpe,I[CTaBJ'IeHBI Ha CaﬁTaXZ

http://exponenta.ru, http://eqworld

.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HH(HOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOU ceTH «ITHTepHET» 111 OCBOCHUS
JMCIMILTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInueH3nOHHOE U CBOOOTHO PACIPOCTPaHsieMOe MPOrPaMMHOe

obecmeuyenmne

Neo| HaummenoBanue | Pazpabotuuk [10 | Jloctymuocts (iu- | Ccpiika Ha Enunbiii peectp
(mpaBoobiaa- LIEH3UOHHOE, CBO- | POCCHUUCKHUX MPOTPaMM JIJIst
TEJb) 00/1HO pacmpo- OBM wu B/l (ipn Hamuuun)
CTPaHSIEMOC)
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 JInneH3snoHHoE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433
TEXHOJIOT " 75

4.6. CoBpeMeHHbIe IpodeccHoHATbHBIE 0a3bl JAHHBIX U HHpOPMALMOH-

HbIC CITIPABOYHBIC CUCTCMbI

Ilepeyens pecypcoB cetu UHTEpHET, JOCTYNHBIX AJI51 OCBOCHHUS IMCUNILINHbI:

HaunmenoBanue

Ccbl1ka Ha pecypce HocTynHocTh

NudopmanuoHHo-cipaBoYHbIe CHCTEMbI

Stack Overflow

HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-
1302071

https://stackoverflow.co
m/

WNudopmannonnsie pecypesl Cetu
KoncynsrantlIntoc

http:// www.consultant.ru | JoctymnHo

[Topran @enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTaH-
JApTOB BBICLIETO 00pa30BaHUS

http://www.fgosvo.ru. HoctymHo

10


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/

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ HocrymnHa B cetu UH-
TepHeT 0e3 orpaHuye-

HUI
IPR Books https://www.iprbookshop | Joctymna B cetn M-
ru/ TepHET 0e3 orpaHuye-

HUI

IIpodeccnonanbHbie 0a3bl JAHHBIX

ba3a qaHHBIX HAYYHOM AIIEKTPOH- http://www.elibrary.ru JlocTymHo
HOM OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JToctymHo
MOJIUTEMaTH4IecKasi peepaTUBHO-
oubnuorpaduueckas u
HayKoMeTpuueckas (0ndauomerpu-
yeckas) 0aza JaHHBIX

5. MaTepuajJbHO-TEXHUYECKOe o0ecnevyeHne U CIUIIIUHBI

MaTepI/IaﬂbHO — TEXHUYCCKas 68,38, YHUBCPCUTETA oOecrieunBaeT IMPOBCACHNEC BCCX BUI0B
3aHSATHH, IPEyCMOTPCHHBIX YUECOHBIM IUIAHOM, U COOTBETCTBYET JCUCTBYIOIIUM CAHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Matematukay He pacrionaraet COOCTBEHHBIM ayAUTOPHBIM (DOHIOM U HCTIONb-
3yeT y4eOHbIe ayTMTOpHH 13 0011ero (hoHa YyHUBEPCUTETA.

[Tpu HEOOXOAUMOCTH ISl MPOBEACHUS UHTEPAKTUBHBIX MPAKTUUECKUX 3aHATHI HCIIONb3Y-
IOTCA KOMIIBIOTECPHLBIC KJIACChl YHUBCPCUTETA.

6. MeToanueckue peKoMeHIaluu

6.1. Meroauueckue peKoMeHIAIUM ISl PeNogaBaTe/is
10 OPraHM3auuM 00yYeHus

ITpexne Bcero, crieayeT oOpaTUTh BHUMAaHUE CTY/IE€HTOB Ha TO, YTO MPAKTUYECKH BECh U3Y-
yaeMblil UMU MaTepuai He TpedyeT Kakon-1100 crenuaibHOM (JOMOIHUTEIbHONW) TOATOTOBKY U
BIIOJTHE MOJKET OBITh YCHEIIHO U3Y4Y€H, €CIIM CTYACHTHI OyAYT MOCelaTh 3aHATHS, CBOEBPEMEHHO
BBITNOJIHATH JOMAITHHUE 33aHHsI ¥ IT0JIb30BaThCA (IIPU HEOOXOAMMOCTH ) CUCTEMOM IMIaHOBBIX KOH-
CyJbTallMil B TEUEHUE KaXJ0ro ceMecTpa. Boleammue B Kypc MaTaHalIn3a pasJienbl SABISIOTCS
KJIACCUYECKHUMH, B TO K€ BPEMS OHU MMPAKTUYECKH OPUEHTHUPOBAHBI, TAaK KaK UMEIOT ITUPOKOE pac-
IIPOCTPAaHEHNUE I PELICHUs Pa3HOTo poja 3a7ad BHYTPU CaMOW MaTeMaTUKU U MPUKIAIHBIX 3a-
nad. MIX ocBOeHHE MOMOKET CTYJIEHTaM JIOTMYEeCKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U MUCBMEHHYIO Pedb, YCIIEHIHO IPUMEHTh HAaKOIJICHHBIE 3HAHUA B MTPO(eCCHOHATbHON
JESITEIbHOCTH.

Heo6xoauMo ¢ camoro Hauana 3aHSITHH PeKOMEHA0BATh CTYAEHTaM OCHOBHYIO U JIOTIOJI-
HUTEJIbHYIO JTUTEPATypy, a B KOHIE CEMECTpa JaTh CIUCOK BOIIPOCOB JJIs TIOATOTOBKH K SK3aMEHY.
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http://www.elibrary.ru/
http://webofscience.com/

Ha nepBoM 3aHATHH IO TUCHUILTHHE CIEAYET 0053aTeIbHO MPOUH(OPMHUPOBATH CTYACH-
TOB O BUIC M OopMax TEKYIIEH U MPOMEKYTOYHOU aTTECTALMH 1O JUCITUIUTHHE, CPOKAX MX MPO-
BCACHU:, YCIIOBUAX NOITYCKaA K HpOMe)ICYTOqHOfI arTeCTaluu, MIPpUMCHACMBIX BUJAX IIPOMCIKY-
TOYHOTO KOHTPOJIS.

N3noxenue TeopeTMuecKoro mMaTepualia JIOJKHO COMPOBOXKAATHCS WIUTFOCTPATUBHBIMHU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMU MPENoaBaTeseM TaK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIAJIKH ITPU PCIICHUU 3aJa4X HC OTBJICKAJIU OT I''ITABHOT'O: OCMBICJIICHHUA UJCH U CYTU IIPUMCHSI -
eMbIX MeTo10B. ClieryeT Bcerjia yka3blBaTh IPUMEPHI IPAKTHUECKOTO IPUMEHEHUS! PACCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUH U POpMYII.

[IpakTiueckue 3aHATHS JODKHBI ObITh OPraHU30BAaHbI NPENOIaBATEIEM TaKUM 00pa3oM,
4TOOBI OCTABAJIOCHh BpEMs Ha MEPHOAMYECKOE BBIMOJTHEHUE CTYJICHTAMH HEOOJBIION CaMOCTOs-
TeIbHOU padOTHI B ayAUTOPHUH JIJIsl IPOBEPKH YCBOCHHSI M3JI0KEHHOT'O MaTepuaa.

[IpenonaBatenp, BeAyIIUH IPAaKTUYECKUE 3aHATHSL, JOJDKEH COIIaCOBBIBaTh yUeOHO-TEMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh EAUHYIO CUCTEMY 0003HAYCHHUIA.

[IpenonaBaTemnto ciexyeT 10OMBATHCS CUCTEMATHUECKOW HEMPEphIBHON pabOThI CTY/ACH-
TOB B TEYCHHE CEMECTPA, HEOOXOAMMO BBHISBIISATH CHIIBHBIX CTY/IEHTOB U MIPUBIIEKATh UX K HAYYHOU
paboTte, K y4acTHUIO B pa3HOT0 poja OJIMMIIMAJaX U KOHKYpCax.

CTylIeHT J0JDKEH OlLylaTh 3aMHTEPECOBAHHOCTH MPENOaBaTeNs B JOCTHKCHUH KOHEY-
HOTO pe3yJibTara: B MPUOOpPETEHWH OOYYArOUIUMHUCS TMPOYHBIX 3HAHUN, YMEHUM WU BIAJCHUS
HAKOIUICHHOM nH(OopMalmei Ui pelieHus 3a1a4 B podeccuoHalbHOM 1eATeTbHOCTH.

6.1.1. O6pa3oBare/ibHbIE TEXHOJIOTHHU

[IpoBeseHue 3aHATUH U aTTECTAlMH BO3MOXKHO B JUCTAHIIMOHHOM (opMare ¢ IMpUMEHE-
HUEM CHCTEMBI TUCTAHIIMOHHOTO 00ydeHus yHuepcutera (CAO-LMS) Ha ocHOBe paspaboTaH-
HBIX Kadenpoit «MaTemaTrkay JIEKTPOHHBIX 00pa3oBaTelibHBIX pecypcoB (JOP) o Bcem pase-
JaM nporpammsl (cM. 1. 4.4).

[opsiok npoBeieHUs: pabOT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTICIbHBIMU
pacropspKeHUSIMU TPOPEKTOpa MO y4eOHOW paboTe W/MiIM HEHTPOM Yy4eOHO-METOIUYECKON pa-
OOTHI.

6.2. MeTtoauyeckue yKazaHusi A 00y4al0mMXcs 10 0CBOEHUIO
AUCHHUTITHHBI

Paszpnen 1: nudepenunanbHoe HcHUCAeHHE PYHKIMIT 0OJHON NTepeMeHHOMH

[Tpu u3yuyenun quddepeHnaaIbLHOro ncuncieHus GQyHKIUNR OAHOM epeMeHHoi oOpaTuTe
BHUMAaHHE Ha MOHATHE Tpejena GyHKINU B TOYKE M METOIBI ero BbraucieHus. [Ipenen — onHo u3
OCHOBHBIX MOHATHH MaTemMaThyeckoro aHanusa. Ilpu BblUMCIEeHUU NpenesioB (YHKIMM HAJO,

0 o
TPeKIe BCEro, BBSICHHTh XapaKTep HEOmpeaeqeHHocTH | —, —, 0-00, 00 —00, 1% |. Uto6sr
o0
OBJIa/IETh TEXHUKOM pEelIeHus 3a/1a4 Ha BBIYHUCIICHUE MIPEESIOB, HAI0 3HATh JIBA 3aMEYaTeIbHbIX
npezena, TabJIuIly SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, IpaBWIIo JIomuTans, pa3inaHbIe IPUEMbI
PACKPBITUSI HEOTIPEIEIIEHHOCTEH B 3aBUCUMOCTH OT BUJA (DYHKIIUU U PELIUTh 1OCTATOYHO OO0JIb-
110€ KOJIMYECTBO 3a/1ad.

[Ipu u3ydyeHuu TeM, MOCBSILEHHBIX MPOU3BOAHON M AuddepeHunany (GyHKIUH, HATO
OCMBICIIMTh UX TE€OMETPUIECCKHIA CMBICIT, TOHUMATh pa3indre MeKIy HUMU (auddepermnuar - 3To
rJIaBHAs JUHEWHas 4acTh npupaiieHus GyHkuun). TBepao 3HaTh (Kak TaOauIly yMHOXKEHUs) (hop-
MyJibl TuddepeHIIpOBaHUS OCHOBHBIX 3JIEMEHTAPHBIX PYHKIMH U npaBuia nuddepeHnpona-
HUS (BCE, KOHEUYHO, HO 0COOEHHO MpaBUiIo AU HepeHIupOBaHHS CI0XKHOM QyHKIIMN).
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OOparure BHUMaHKE TaKke Ha 0cOOeHHOCTH Iu(depeHIupoBaHus (yHKINHI, 3aJaHHBIX
B HESIBHOW (popMe, TapaMeTpUUIECKH, Ha pueM JorapudmMudeckoro quddepeHnupoBanms.

Cremyer 4eTKO 3HaTh U YMETh IPUMEHSATH aJITOPUTM HCCIE0BaHUs QYHKIUN U TOCTPOe-
HUA TpauKOB: onpe/ieieHUe TOYCK pa3pbiBa (M UX KIacCHU(UKAIMIO), aCHMITOT rpaduka (BepTH-
KaJbHOH, HAKJIOHHOW, TOPU30HTAJIBHO ), HEOOXOAMMBIE U IOCTATOYHBIE YCIOBUS MOHOTOHHOCTH
(GYHKIINH, CYIIECTBOBAHUS JIOKATLHOTO KCTPEMyMa, MMPOMEKYTKOB BBIITYKIOCTH U BOTHYTOCTH
(GyHKIMU ¥ TOUeK Tepernoa.

Paznen 2: nuddepennnanbHoe ncuucieHue GyHKIUI HECKOJIbKHX NMepeMeHHbIX

[Tpu U3yyeHUn TaHHOTO pasjesia 00paTUTe BHUMAaHUE Ha TO, YTO ()YHKIIHS JIBYX MIEPEMEH-
HBIX MMEET HATJISIHBIA F€OMETPUYECKUI CMBICI — 3TO MIOBEPXHOCTh B TPEXMEPHOM MPOCTPAHCTBE
Hano ocMBICTUTE MOHATHS 9aCTHBIX MPOW3BOIHBIX U MOMHOTO nuddepermmana u ocooeH-
HOCTh UX BBIYMCIICHUS, OBJIAJICTh TEXHUKON BBIUYUCICHHS MPOU3BOJIHBIX OT CIOXHON (YyHKIIUU

HECKONBKUX nepeMeHHbIX. ClieflyeT o0paTuTh BHUMAHKE Ha To, 4o s dyukmun Z = Z(X,Y)

2 2
07z 0°z
CMEIIaHHbIe YaCTHBIE TIPOU3BOIHBIE BTOPOTO MOPSIIKA PABHBI MEKIY COOOI: = (Teo-

pema IlIBapua), To ecTb NOPAAOK JU(PPepeHIIMPOBAHUST HE UMEET 3HAUECHUS.

Jlnist yHKIIMY HECKOJBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHUS (DYHKIMH B TIPOU3BOIHLHOM
HalpaBJICHUU XapaKTepU3yeTCsl IPOM3BOIHON 110 HANpaBJIEHUIO, @ HAaMOOJIbIlAs CKOPOCTh U3Me-
HeHHs QYHKIMK Oy/IEeT B HAIpaBICHUHN BEKTOPA IPaIMEHTA.

Craenyer oOpaTtuTh B 3TOM TeMe BHUMaHUE Ha HEOOXOJMMOE U JOCTATOYHOE YCIIOBUS CY-
IIECTBOBAHUS dKCTpeMyMa (PYHKIIUN HECKOJIBKUX ITePEMEHHBIX.

Paznen 3: HHTErpajJbHOC HCYUCJTICHUEC

B uHTerpasbHOM HMCYHMCIEHUU pelaeTcs 3ajada, oOpaTHOM TOM, KOTopask paccMaTpHBa-
nack B uddepeHIHaTbHOM HCUHCICHAN: HE0OX0AMMO Haiiti s nauHoi ¢pynxumn T (X) Takyro

(GyHKIHIO, TPOU3BOIHAS OT KOTOPOH Obli1a Obl paBHa 3aaHHON. HTerpupoBanue GyHKuuit — 10-
CTaTOYHO CJIOKHBIN pa3Iell MAaTEMaTUKH, OBJIAaI€Th KOTOPBIM MOXHO TOJIBKO, €CJIM CTYIEHT «BO3b-
MET» JOCTaTOYHO OOJIbIIOE KOJIMUYECTBO UHTErPajIOB Pa3HOro THIIA.

Hano tBepao 3HaTh TabaMIly MHTEIPAJIOB OT OCHOBHBIX 3J€MEHTapHBIX (YHKIUH, OCHOB-
HbIE METOIbl HHTETPUPOBaHUS (3aMeHa IepeMEHHOMN, MOBeACHNE 0] 3HaK Tuddepenimana, uH-
TErpUpPOBAHUE IO YACTSIM, IPUEMBI BBIYHUCIICHUSI HHTETPAJIOB OT PAallMOHAIBHBIX ApoOeil, OT pas-
HOTO TUTIA TPUTOHOMETPUUYECKUX (PYHKITUH).

Hazno ocMbICaNTh €IMHCTBO MOAX0AA K TIOCTPOEHUIO ONPEEIICHHBIX, KPAaTHBIX, KPUBOJIH-
HENHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MOCTPOEHUE HEKOTOPOM MHTETPaJIbHONM CyMMBI M IIpe-
JIETIbHBIN IIEPEXO..

3HaTh Fr€OMETPUYECKHUI CMBICT U OCHOBHYIO (POPMYJTy BBIYMCIIEHUS ONpEAEIEHHBIX HUHTE-
rpanoB — ¢popmyny Hetotona — JleiibHuna, reomerpuueckie U pusnuecKkue NpuaokKeHus onpee-
JICHHBIX M KPaTHBIX MHTErPajoB, YMETh HAaXOIWUTh IUIOIIAJb IUIOCKON (UIYpbI, JIUHY KPUBOM,
00BbEeM U TIOIIA/Ib TOBEPXHOCTH TEJ BpaIlleHUs.

7. ®oH/1 OLIEHOYHBIX CPEACTB

@DOH/J1 OLIEHOYHBIX CpPeACTB IpejacTasieH B [Ipunoxenun 2 k paboyeil mporpaMme U BKJIIOYAET
pasaens:

1. MeTo s KOHTPOJIS ¥ OLIEHUBAHHS PE3YJIbTATOB O0yUCHHS.
2. I1Ikana ¥ KpUTEpUH OLICHUBAHUS PE3YIbTATOB O0YUEHUS.
3. OueHoYHBIE CPEACTBA.

3.1. Texymuii KOHTPOJIb.
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3.2. IlpoMexyTouyHasi aTTeCTalUs.

14



Ilpunoycenue 1

TemaTuyeckuii MJIaH JUCHUILIUHBI «MaTeMaTHYeCKU aHATU3) 10 HANPABJIEHUIO MOATOTOBKHU
09.03.01 «ndopmaTHKa U BHIYMCIUTETbHAS TEXHUKA»
Ipodpunb «Bed TexHOIOTHI»

(baxanaBp)

dopMma 00yyeHHUs - OUHAS
I'ox Hadopa 2023/2024

Buabi yueOHoli padoTsl,

Buasbl camocrosiTesibHOM pa- ®opmBbI
BKJIIOYAsl CAMOCTOSITEIbHY IO GOThI
< padoTy CTyIeHTOB arrecta-
Ne % g B ’ CTyaenToB nuu
o Pa3gen 2 % § M TPYA0EMKOCTH B 4acax
%]
@ = 8 Pe-
J | II/C | JIag | CPC | KCP | K.P. | K.IL. [ PTP | dpe- | K/p | D 3
par
Bropoi cemecTp
Pazgen 1. udPepenuunanbnoe uc-
yuciaeHue GyHKUHUi 0XHOM epeMeH-
HOM. YunciioBas 1ocie10BaTeIbHOCTb.
[Tpenen uncinoBoil MOCIEI0BATEILHOCTH
11 2 1 2 2 4 +

U ero cBorcTsa. [IpaBuna npeneasHOro
nepexoaa. ®ynuxuus. [Ipenen pynkuuu.
Teopemsl o npenenax GyHKIUU.

Beiiaya 3agannii PI'P Ne 1 no mare-

MAaTHYC€CKOMY aHAJIN3YV.
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1.2

IlepBbIil 1 BTOPOHN 3aMedaTesIbHbIC IIpe-
nenbl. beckoHeuHo Maible 1 OECKOHEUHO
0oJbIIME BEIMYMHBI. OKBUBAJICHTHBIE
0OECKOHEYHO Mallble BEIMUYMHBL. Packpbl-
THE HEOIIPENEICHHOCTEN PA3HOTO THIIA.

1.3

HenpepsiBHOCTh (hyHKIHIA B TOYKE U HA
npoMexyTke. OTHOCTOPOHHUE IIPEIEIBI.
Touku pa3pbiBa GyHKINH, UX KITaCCUPH-
KaLlHsl.

1.4

[TpousBognas ¢yuknuu. ['eomerpuue-
CKUU 1 MEXaHUYECKHUI CMBICI TPOU3BO/I-
Hoit. IlpaBuna nuddepeHupoBaHus u
bopMyIbl BBIYHCICHUS TPOU3BOHBIX.
Tabnua MpoU3BOAHBIX OCHOBHBIX dJie-
MeHTapHbIX (yHKuui. Texunuka mudde-
PEHIIMPOBAHUS

1.5

Huddepennman. [Iponssoansie u aud-
(depeHIIManBl BRICIINX MOPSAKOB. [Ipu-
ONVDKCHHBIC BBIYUCICHUS C TOMOIIBIO
JudepeHImaios.

1.6

IIpasuno Jlonurans. @opmyna Teinopa.
Pa3nojkeHnss OCHOBHBIX 3JIEMEHTapHBIX
¢ynkuuit mo dopmyne Teinopa. [pu-
OJIM)KEHHBIE BBIYMCICHUS C IMOMOILBIO
dbopmysl Teinopa.

1.7

OcHoBHble Teopembl U depeHInab-
HOTO  ucYHCIeHUs. MOHOTOHHOCTh
byHk1MK, 3KcTpeMymbl. HeoOxonumeie
U IOCTaTOYHbIE YCIOBHSI MOHOTOHHOCTH,

15



JOKaJbHOTO JKcTpemyMma. Mccnenosa-
HUE BBITYKJIOCTH Trpaduka QYyHKIUH.
Touku neperuoa.

1.8

OO6mrast cxema uccieoBaHus QyHKIIMH 1
noctpoeHuss ee rpaduka. CpoiicTBa
(GyHKUIMH, HENpepbIBHBIX Ha OTpE3Ke.
Haubonpiiee 1 HauMeHblliee 3HAYCHHS
(GyHKINU Ha OTpE3Ke.
CamocrositesibHasi padora Nel Ha ce-
MHHape 1o (yHKUMAM OJHOH mepe-
MEHHOM

1.9

Pa3znen 2. ®DyHKuHMsS HECKOJIbKUX Tie-
pemMenHbIX. [Ipenen U HENMPEepbIBHOCTD.
OCHOBHBIE  CBOWCTBAa  HEMPEPBHIBHBIX
¢dbyukuuii. YactHeie npousBoansie. [1o-
HbIH U depennnan.

Boiaaua 3aganamii PI'P Ne 2 mo ¢pyHk-
LMSIM HECKOJIbKHUX NepeMeHHbIX

1.10

[Ipou3BoHbIE CIOKHON (YHKIUM HE-
CKOJIbKMX TepeMeHHBIX. YacTHble mpo-
U3BOJHBIE U NU(pdepeHanbl BbICIINX
nopsinkoB. Teopema IIlBapna. Ilpowus-
BOJIHAs 10 HaNpasieHUIo. ['pagueHt.

10

1.11

OkcTpeMyM (QYHKIMN HECKOJIBKUX Mepe-
MeHHbIX. Heo0XoanMble U 1ocTaTOUYHbIE
YCIIOBHS SKCTPEMyMa.
CamocrosiTeibHasi padora Ne2 Ha ce-
MHHape MO0 (QYHKIUAM HECKOJbKHMX
nepeMeHHBbIX

11

1.12

Pa3znea 3. UnTerpajibHoe HCUMC/IEHHE

12
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[TepBooOpaznas. HeonpeneneHnublii uH-
Terpajl u ero cBovcrpa. Tabnuua uHTe-
IpajoB OT OCHOBHBIX 3JEMEHTAPHBIX
¢ynkuuii. MeToa HEmnocpenCcTBEHHOTO
MHTETPUPOBAHUSL.

Boiiaua 3aganuii PI'P Ne 3 no unTe-
rpajibHOMY HCUYHMCJIEHUIO

1.13

WHTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI
NePEeMEHHOM, TMO/ABEACHHEM O]l 3HaK
muddepernmana. MeToq MHTErpUpoBa-
HUSI 110 9aCTIM

13

1.14

WuTerpupoBanue paruoHaIbHBIX JPO-
Ocil MHTErpUPOBAHUE HEKOTOPHIX BH/IOB
UPPAIMOHATIBHBIX W TPUTOHOMETpHYE-
CKUX (YHKIIHI.

14

1.15

3amauun, TPUBOASIINUE K MOHITHIO OTIpe-
JieneHHoro uHTerpaina. CoiicTBa orpe-
JeneHHoro uHrerpana. @opmyna Hero-
toHa-JIeiiOHMITa. 3aMeHa TIEpeMEHHOMN U
WHTETPUPOBAHUE IO YACTSIM B OMpeJe-
JIEHHOM MHTErpase

15

1.16

[IpunokeHus oONpeAeNeHHOro HHTe-
rpajia B TeOMETPUH U MEXaHUKe (BbIUHKC-
JeHWe IUloImaged IUIoCKUX  uryp,
JUIMHBI KPUBOH, 00BEMOB, TUIOIIAAEH MO-
BEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTETpaibl MEPBOTO H
BTOPOTO POJa, NX CBOMCTBA.

17

1.18

3ajauu, NpUBOAAIINE K KPATHBIM MHTE-
rpajaM. JIBOWHOM U TpPOHHOM HHTE-
rpaJibl, X CBOMCTBa. Beruncienue qBom-

18
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HBIX MHTErpajloB CBEACHUEM K IIOBTOP-
HbIM. ['eomerpuueckue u ¢uznyeckue
IIPUIIOXKEHUS KPATHBIX UHTETPAJIOB
KoHTpoJbHOE TecTHPOBAHHE

®opma aTTecTAllMU

19-21

Bcero 4acoB o JUCHUILINHE

18

54

72

PI'P

caM.
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYECKHUN aHAJINU3)»

Hamnpasnenue noarotosku: 09.03.01 «MHpopMaTrka 1 BEIYUCTUTEbHAS TEXHUKA)»
[Tpoduns: «Bebd TeXHOTOTHI
dopma 00yueHHS — OUHAS.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJIA ¥ OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

J1J1s1 KOHTpPOJIS YCIIEBAEMOCTH U Ka4eCTBa OCBOCHUS TUCIUILIMHBI HACTOSIIEH POrpaMMOoii
MPElyCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIeH ycreBaeMOoCTH (TEKYILIHil KOHTPOIIb);
- IPOMEXYTOYHAS aTTecTalus (IK3aMeH).

2. llIxajsa 1 KPUTEPUH OLIEHUBAHUSI Pe3yJIbTATOB 00y4YeHUA
®opma NPOMeKYTOYHOM aTTECTALMHU: IK3AMEeH

[IpomexyTrouHas arrectanus o0ydaromuxcs B (popMe d3K3aMeHa IPOBOAUTCS 10 Pe3ysIbTaTaM
BBITTOJIHEHHS BCEX BUJIOB yU4EOHOM pabOTHI, MPETyCMOTPEHHBIX YY€OHBIM ITAHOM IO TaHHOW JTUCIIH-
IUIMHE, NIPU 3TOM YUYUTBIBAIOTCS PE3YyJbTaThl TEKYILEIO KOHTPOJS YCIIEBAEMOCTH B TEUEHME Ce-
MecTpa. OneHKa CTEeNeHH JOCTHKEHUS 00Y4aroIUMUCS MIaHUPYEMbIX Pe3y/IbTaTOB OOY4EHHUS 10
JUCIIUIUIMHE TPOBOJUTCS MPENoJaBaTesieM, BEAYIIUM 3aHATHS M0 AUCHUIUIMHE METOJOM IKCIIEpT-
HOM oueHkH. Ilo uToram mpoMexyTouHOM aTTecTalluy MO JAUCHUIUIMHE BBICTABISETCS OIIEHKA «OT-
JIMYHOY, «XOPOILO0Y», «yIAOBIETBOPUTEIBHO» UIH «HEYIOBIETBOPUTEIBHO.

Ixana oueHUBaAHUA Onucanue

BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTeCTalluH, NPEIyCMOTPEHHBIE
IporpaMMoil JuciUIuInHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
OtnnuHO Tabynuax, onepupyeT NpuoOPETEHHBIMHU 3HAHUSMHU, YMEHUSIMH,
HAaBBIKAMH, IPUMEHSIET UX B CUTyalUsIX NOBBIIICHHON CIOKHO-
ctu. Ilpm sToM Moryr OBITH [NONYIIEHbl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYAHEHMsI MpPH MEpPeHoce 3HaHWHM u
YMEHUI Ha HOBBIC, HECTAHIAPTHBIC 3aJa4H.
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Xoporo

BrimonHeHsl Bce o0si3aTesibHbIE YCJI0BHSI MOJATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTallMu, NPEeIyCMOTPEHHBIE
nporpaMMoil quciuIuiiHbl. CTyIeHT JIeMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB MTOKA3aTENsIM, IPUBEJCHHBIM B
Ta0JIMIaX, OMEePUPYET MPHUOOPETEHHBIMU 3HAHUSIMH, YMCHUSIMH,
HaBbIKaMH. B TO jxe BpeMs Ipu OTBETE JOIMYCKAET HECYIIECTBEH-
HbI€ NIOTPELIHOCTH, 33JaYd pEIIaeT C HEAOYETaMH, HE BIIHAIO-
HIMMH Ha OOl XO/1 peleHusl.

y,[[OBJ'I@TBOpI/ITGJ'IBHO

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTecTalluH, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuiiHbl. CTyIeHT JIEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpUoOPETEHHbIMU 3HAHUSAMH, YMEHUSIAMU,
HaBbIKaMu. Ho mokaspiBaeT HernyOOKue 3HAHUS, IPH OTBETE HE
JIOITyCKAeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OHAKO B POp-
MYJIMPOBAaHHUH OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXK]Y aHa-
JIU30M, apryMeHTalued U BBIBOAAMHM, B PELIECHUH 3a1a4 MOTYT
coJiepkKaTbes rpyOble omuOKu. J{71s HoTy4eHus IPaBUIBHOIO OT-
BeTa TPEOYIOTCS YTOUYHSIOLIUE BOIIPOCHI.

HeynosnersopurensHo

He BbmosiHeHbl 00si3aTe/ibHbIE YCJIOBHMS IOATOTOBKHM CTY-
AE€HTAa K NPOMEKYTOYHOH AaTTeCTAllUM, MPEIyCMOTPEHHBIE
nporpammont aucuuiuivasl, UJIW cTtyneHT neMoHCTpUpyeT He-
MIOJIHOE COOTBETCTBUE 3HAHMI, YMEHUI, HABBIKOB MPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYUTENbHbIE OIIMOKH, TPOSBIIETCS
OTCYTCTBHUE 3HAHUU, YMEHHH, HABBIKOB [0 PALY IOKA3aTeleu,
CTYAECHT UCIBITBIBACT 3HAUYUTENBHBIE 3aTPYIHEHUS IIPU OIEPHU-
POBAHUM 3HAHUSAMH U YMEHUSIMU.

3. OueHo4YHbBIE CPeICTBA

n/a

HaunmenoBaunue
OIIEHOYHOTO Cpe-
CTBa

[Ipencrasnenue oue-
HOYHOTO CPEJCTBA B
DOC

KpaTkas xapakrepucTUKa OLEHOYHOTO
CpeacTBa

Konrponbnas (ca-
MOCTOSITEJIbHAs)
paborta

(KP)

CpencTBo NpoBEpKH YMEHUHN NPUMEHSTH
MOJTyYeHHbIE 3HAHUS JJIs pellleHus 3a/1a4
OIPEACIEHHOrO0 THMA IO TEME WU pas3-

Temy

KOHTpOJIBHLIC 3aaa-
HUA
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2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTtBo NpoOBEPKH YMEHMM NPUMEHATH
IIOJIyYEHHBIEC 3HAHUS 110 3apaHee olpee-
JIEHHOM METOJIMKE Ul DPEIICHMs 3a1ad
WY 33JaHAA 110 MOAYJII0 WU JUCLHU-
IIJIMHE B LEIOM.

KoMmmnekr 3aganwmii
JUIS BBITIOJTHEHUS pac-
YeTHO-TpapUIECKOM

paboThl

VYcerHblit onpoc co-

Cpe,[[CTBO KOHTPOJIA, OPpraHMu30BaHHOC KaK
CricnuajibHas 6CCCZ[3. neaarorn4ycCKkoro pa-
OOTHHKA C O6y‘laIOI_HI/IMCH Ha TCMbI, CBA-

Bompocsl o

CKUX 3aJIaHUM.

3 OecenoBaHue, 3aHHBIC C U3y4aeMOU TUCIMIIMHOM, ¥ pac- | TeMam/pasjiesiaM Juc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beEMa 3HAHUMI LUIUIMHBI
0o0yJaromierocsi 1Mo OmpeAcIieHHOMY pas3-
Jieny, TeMe, IpooJIeMe | T.11.
CucreMa CTaHIapTU3NPOBAHHBIX 3a/IaHUH,
Tect MO3BOJISIONIAs ABTOMAaTU3HUPO-
4 Bapuanr tecra
(T) BaTh INPOLIENYPY U3MEPECHUS YPOBHS 3HA-
HUH ¥ yMEHUI 00y4Jaromerocs.
5 | Dk3amenanonnbie | CpeicTBO TPOBEPKM 3HAHUW, YMEHHH, | DK3aMeHaIMOHHbIE
OMJICTHI HaBBIKOB. MOJKET BKIIFOYATh KOMIUIEKC T€O- | OMIIETHI
(9B) PETUYECKHUX BOIIPOCOB, 3ajJiay, MpaKTHYE-

OHGHO‘-IHI)IG CpCACTBA TCKYILIETO KOHTPOJIA YCIIEBACMOCTH BKIIIOYAOT KOHTPOJIbHBIC BOIIPOCHL

3.1. Tekymuii KOHTPOJIb

U 33/1aHUs B popMe OJIaHKOBOTO TECTUPOBAHUS /IS KOHTPOJISI OCBOSHHS O0YJaIOMIMMUCS pa3ieioB

JUACUUIUINHBL, ipueM PI'P.

Conep:xanue pacueTHo-rpadpuueckux pagor.

PacuerHo-rpaduueckas padora Nel no auddepenunanbHoMy HcuncIeHUI0 GyHKIMIT OxHOMI

nepeMeHHOH

KpaTkoe copepxxanue u Tanbl pacdeTHO-Tpadudeckoil paboThl:
ITpenen unciioBoi MOCIEIO0BATENBHOCTH, Npeen (PYHKIHH.
HccnenoBanue pyHKIINN HA HEIPEPHIBHOCTb.

Beruucnenue npou3BoAHBIX (GYHKIUH.

UccnenoBanue GpyHKIIUH, TOCTPOECHUE TPAPUKOB.

PacuerHo-rpadguyeckast padora Ne 2 mo pyHKIMAM HECKOJIBLKHUX IIePpEeMEHHbIX.

Kpatkoe copeprkanue pacueTHO-TpauiecKoit paboThI:
OYHKINHI HECKOIBKUX MEePEeMEHHBIX. YacTHBIC TPOU3BOIHbIE. [IpOM3BOIHBIC OT CIOXKHBIX (PYHK-
. [Ipon3BoaHas o HAMPaBICHUIO U TPAJUEHT. DKCTpeMYM (DYHKLINHU ABYX MEPEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 1o MHTerpajJbHOMY HCYHCICHHIO.

KpaTkoe copep:kaHue 1 3Tarnbl pacdeTHO-Tpapudeckoi paboThI:

Ilepguiti sman:

MGTOHLI HHTCTPHUPOBAHUSA. Brranciaenue HCOIIPCACICHHBIX MHTETPAJIOB.

Bmopou sman:
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[TpunoxeHus onpeneneHHbIX HHTErpaoB. MccnenoBanue cxoauMocT HECOOCTBEHHBIX HHTETPa-
JI0B.

KoMmiekr 3amannid
JJIsl BBINIOJTHEHNs pacyeTHO-rpaguyeckux pador (PI'P)
1o aucumIuinee « MareMaTu4ecKuil aHAJIM3»

Teopust npenenos u augdepeHuuposanue GyHKUHMH OHON NepeMeHHOI

1. Haiftu npenensi:

(2-n)’ =(1+n)’ Iim\/m_\3/8n3+3

lim 5 5
"= (1+n) —(2-n) = Yn+54+n

2 n’
Iim(2n +3] ) Iimn(x/n2+1—n), Iim(n—lOT”+1

n—oo 2 00
»=| 2n° +1 n— R ]
i 2x% +11x +15 . 4x2
|r[13—. im——.
X—> X+3 x-0 SIn“ 3X
Mt gt sin3x otg7x
— lim Iim(1—3x) o
n—ow 3”+ +5n X—0 1_e><2 X—>+0
0, X<—rx
2. UccnenoBaTh Ha HEMPEPHIBHOCTH U BBITIOIHUTD UyepTek: Y =<SIiNX, — 7 <X<0
pep P
7, X=0

3. Haiitu npou3BoHyIO (QyHKIHU:

3 2
y=2(3x +4x _X_Z)_ y = Inarcsiny/1—e*.
15v1+x

tg X — Ctg X X

3P+l
3t®

Np ¢
=sin| —+t |.
y=sn( 5+

y = arctg

yzﬂ y=arctgz;+sinln2x
3sin(12x+1) 1—2x>
y:arctgslnﬂ y=(\/§)
X+2
X3
sin(x—2y)+—=7x x=e"cost, y=¢€' cost
y

4. CocTaBUTh ypaBHEHMs KacaTeIbHOM M HOPMAJIM K JAHHOW KPHMBOM B TOYKe ¢ aOcmuccoil X :
y=x*+8/x-32, x,=4.

1
5. TIpoBeCTH MONHOE UCCIeA0BaHKe U MocTpouTs rpaduk f (X)=x*+ =
X
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DYHKIMHN HECKOJBbKHX MepeMeHHbIX

" .

x> +3y?
1. HaliTi yacTHbIE NPOM3BO/IHBIE BTOPOTO MOPAIKA, YOETUTBCS, UTO Zy =27 1 Z=——"—

Xy

2

2. Haiitu rpamuent ¢yakiun z = f(X,y) Brouke M(X,,Y,): 2= yT , M,(4,6).
X

3. ccnenoBath Ha 3KCTpeMyM GYHKIHIO Z=X> —X+ Yy +2y .

HNurerpupoBanue
Buruuciaurthn HEONIPEACJICHHbIC HHTEI'PaJIbl
dx _
[————, [x-27%dx, _[(X+1)ede, [xcos3xdx, [e*cosxdx,
2(x+ Jx
dx dx x+18 dx X+1 sin® x
I 2 ’ J. 2 7 7 I 2 ’ J. 2 dX )
x> -6x+18" ~x*+6x+5 (x=6)(x+2) x> +3 cos’ X
Boiuucaurn OINPEaCJCHHBIC HHTEI'PAJIbI
Tasin?xcosxdx, [, jx-De'dx, [ X __
sin” xcos xdx, — x —1)e*dx,
0 0/1+3x 0 1x\/7+lnx
8 dx 2 1+ x° N 1x2 42X
j -[ dX J. 27 I 2 dX,
11+/3x “parctgx 1(3x+5) 0o X“+1
S 2 s 0odx
[——— [vV4-x2dx, I3S|n2xcosxdx, J'—
0 ,/1+X 0 0 o V1+3x
1 3
dx
(x—1)e*dx, _—
'([ '! XA/ 7+ Inx
Heco0cTBeHHbIE MHTETrPaJIbl
1. YKa)KI/ITe, KaKou u3 HCCO6CTBGHHHX HUHTCETPpaJIOB SABJISACTCA CXOLAIIUMCSH
[Vxdx, [xZdx, [Vx°dx.
1 1 1
2 BeryucianTe MHTET pall, YCTaHOBUTD €ro CXOANUMOCTb UJIN paCXOAUMOCTb j 1
+ X2

3. BeraucnuTh HUHTCrpajl, YCTAHOBUTH €T0 CXOAUMOCTD HUJIN PACXOAUMOCTDb “n xax
1

a dx
4. BeluyncnuTh HECOOCTBEHHBIN MHTETpall IT , YCTaHOBUTB €I0 CXOAUMOCTb HJIN

pacxoauMoOCTb.



1
dx
5. BBILII/ICJ'II/ITB H€C06CTBGHHI>II/I I/IHTeraJ'I _2 , }’CTaHOBI/ITB €ro CXoanMoOCThb UJIN

-1
PacxoauMOCTb.

0
dx
6. BBI‘-II/ICJII/ITL I/IHTeI‘paJI, yCTaHOBI/ITB €ro CXOANMOCTb UJIN paCXOI[I/IMOCTB J.]_ 2
+ X

00

0
7. BbluncauTh UHTErpajl, yCTaHOBUTh €r0 CXOJAUMOCTb MIIM PacX0JUMOCTh J‘In xdx
1

1
. dx
8. BBILII/ICJ'II/ITI) HeCO6CTBeHHI>II/I I/IHTel"paJ'I J._Z , YCTAHOBUTDb €ro CXoaAnuMoCThb UJjin
X
-1

pPacxoauMOCTb.
Kparnble uHTErpaibl

1. U3MeHUTh NOpSAOK UHTETPUPOBAHUSI B IBOTHOM MHTETpaJie

2 6-Xx 1 2-y
a [dx [ f(xy)dy, b. [dy [ (x, y)dx.
0 2x oy

2. Berauciauth ”(10 — X% — y*)dxdy, D ={(x, y)| 1<x<2, 0<y<2}.
(D)

3. Berancnuth
”(12x2y2 +16x°y* ) dxdy;
D
D: x=1 y=x y=—/x.
4. Beraucnuth
[[(x* + y)dxdy, D — MHOMeCTBO TOUeK MIIOCKOCTH, OrPaHUYIEHHOE JTHHUAMHU

®)
y=x/2, y=2x, y=2/x (x>0).

5. Haiitu mutomaaps ¢purypsl, orpaHu4eHHON JAHHBIMU JINHUSMU
y=3/x, y=4e*, y=3, y=4.
6. Haiiti 1uiomtaas GUrypsl, OrpaHHUeHHON THHISIME Y = X, Y =—X+ 2

8. Haiitu 00beM Tena, moaydeHHOro BpamienneM Bokpyr ocu OY (urypsl, orpaHu4eHHON  JTMHU-
s Y=Xx°, y=1 x=0.

9. Haiitu o0bem Tena, moay4deHHOro BpamienneM Bokpyr ocu OX ¢urypsl, orpaHn4eHHO# JTHHU-
s Y=X°, Y =X.

KonTpoJibHbIe padoThl (IpUMeEpbI)

BapuaHTt

1. MocTpoutsb rpadumk: y = 3C0S2X
24



2. Hantn npegensl:

(5-n)" +(5+n)° 1-cos 2x X —xP—x=2

2)lim
2 g e 2%+ x-2

1) lim 5
= (5-n)" —(5+n

~—
|
> —
{
N
>

2y 7
4) “mx—xl 5) Iim(mj 6) Iim(x—\/xz—x+1)

X—>2 In(x—l) x>0\ 14 XCO0S X

-X, X<0

3. UccnepnoBatb Ha HENPEPLIBHOCTb M BbIMOAHUTL YepTeXk: Y = x*, 0<x<?2

3, X>2
BapuaHTt
1. HaiT1 nponsBogHyto y;:
a) y:arctg3ln£ 6) y:(\/;)
X+2
X3
B) sin(X—2y)+—=7x r) x=e'cost, y=e'cost
y

e (1 1
2. Hatn lim| =—
x>\ X arctgx
2

3. MposecTn nosHoe nccnefoBarme 1 noctponts rpadmk f (X) =x* +=.
X

Bapuanr.

ou

Nel. Berunucnuth IMPOU3BOAHYIO 110 HAIIPABJICHUIO —— U HaWTH MOAYJIb BEKTOpA I'paIUCHTA JJI1

0S

X
bynakun U = 2xy + T + Z3 B TOYKE A(6;9; 1) B HallpaBJICHUH, COCTABJIAIONIEM C OCIMH KOOP-

,cos,B:Q, ;/<£.

nuHar yriasl COSa =
7 2

~ | w
<

Ne2. Vcerenoats Ha sxctpemym ymxmio Z = Xy(L—4x? —4y) =5,
Ne3. z=In(y—x*), x=+sint, y=cost. Haittu %

Bapuant

Boiyucanume:
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2
2. J.(2x+1) In xdx .
1

3. J-3x —4 4 _[Sin33xdx 5 2x—-1 »
x +4x cos’ 3x N

1. Brrauciants I/IHTeraJ'II)I:
+00
I xe ™ dx . J.
1 x-NInx

MN306pa3nTb 061aCTb MHTErPUPOBAHMA U U3MEHUTbL NOPALOK MHTErPUPOBAHMA B MOBTOPHOM UHTErpase
0 V25s—x?

J £y

0

-4

BbluMcanMTe naowagb ¢uUrypbl, OrpaHUYEHHOW JSIMHUAMM

2
y=2—-x", y=x.
BapuaHT 3aaHui1 TPEHUPOBOYHOrO TecTa.

3apaum

3
arcctg/x dy?

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

4. Hatn nponsBsoaHyto Y, :

a) y = 5 Sin4 X—3 6) y= Xarctg7x
\J X

y

B) €¥ + = =c0s3x r) X=cost+sint, y=sint—tcost

5. Uccneposatb Ha akcTpemym | (X) = (X —3)2 (X —5) .

2%
o e
6. Hantn nHTepBanbl MOHOTOHHOCTN Y = — .
X

3
X
7. Haittu Hanbonbluee, HaumeHbluee 3HayeHne GpyHKummn | (X) =§—16X Ha oTpeske [—5;1].

8. MNocTpounTb KacaTenbHyto K rpaduKky GyHKLMU f (X) =3arccos x* B Touke X =—
2 yactb 9. HaliTu npeaensi:

3) lim
x> 3x +5%% +6X o ~ tg3x

2 2
+n) —(2+ 2+ 2x—
"N (3+n)"—(2+n) i tg2x1 X“+2x-8 . 195X

n—oo
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3 yacTtb

0, x<-7x

10. WccnenosaTb Ha HEMPEPBIBHOCTb M BbINOMHUTL YepTex: Y =1SINX, —7 <X<0.

T, X=0
X3
11. NposecTn nonHoe nccaesosBaHme u noctpontsb rpadmk | (X) == 4
X —_
KonTposabHbie padoThl (IpuMepbI)
BapuaHT
1. Noctpoutsb rpaduk: y =3C0S2X
2. HaiTn npegens!:
2 2
_(5-n) +(5+n) . 1-c0s2x X=Xt —x=2
1) lim 5 5 2) lim————— 3) lim— >
"= (5-n)" —(5+n) -0 @2¢ _1 =2 X° = 2X° + X —2

2 _x— X2
4) ”mx—xl 5) Iim(m] 6) Iim(x—\/xz—x+1)

x—>2 In(x—l) x>0\ 1+ X COS X X—>0

—-X, X<0

3. WccnepoBaTtb Ha HENPEPLIBHOCTb M BbIMOHUTL YepTex: Y = X, 0<x<2

3, x>2
BapuaHTt
1. HaifT npousBoaHyo Y,
a) y=arctg3ln£ 6) y:(\/;)
X+2
. X3 —t t
B) Sin(x—2y)+—=7x r) x=e'cost, y=e'cost
y
oo (1 1
2. Haittu lim| =—
x->=( X arctgx
, 1

3. MNposecTn nosHoe nccneaosaHue u noctpoutb rpaduk f (X) =X"+—.
X

Bapmuanr.
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ou

Nel. BblumcIUTh NPOU3BOAHYIO TI0 HATIPABIECHHIO 8_ ¥ HalfTH MOY/Ib BEKTOpA IPaueHTa s
S
X 3
dynxuun U =2XY +——=+ 2" s rouke A(6;9;1) B HanpasieHuu, cOCTABIAIONMEM C OCIMHU KOOP-
Jy
3 6 T
aunat yriael COS o —? COSﬂZ?, }/<E.

No2. Uccnenopats Ha sxctpemyM dynximo Z = Xy(L— 4x?% - 4y)-5.

. 4
N3, z=In(y—=x*), Xx=4/sint, y=cost. Haiimu (:I_t

Bapuanr

Bboryucanume:

16 2
1. .!:\/;_2. 2. _!.2x+l lnxdx.
3. J3x2 _4dx. 4, Jﬂdx. 5. I—ldx

X" +4x cos” 3x V4—2x—x

1. Breruucauts HUHTCTpaJIbl:

+00

+00
I —x? dx J‘ dx
xe : e
1 . X-+/Inx
N306pasnTb 061aCTb MHTENPUPOBAHWA U U3MEHWTH NOPALOK UHTErPUPOBAHUA B MOBTOPHOM UHTErpasne

0 V25-x7
[ £ p)dy.
0

-4

BbluMcanMTe naowagb ¢urypbl, OrpaHUYEHHON SIMHUAMM

2
y=2-x", y=x.
BapuaHT 3aA4aHui1 TPEHMPOBOYHOrO TecTa.

3apgaum

arcctg?/x

luactb 1. y=sininx, y',y"—? 2. y=— 122" dy-? 3. y=3x"+xe*,%,=2/1x=0,1, y-?

4. Halit nponsBoaHyto y;:

a) y —5 Sin4 X_3 6) y: Xarctg7x
V X
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B) eXV+X=c033x r) Xx=cost+sint, y=sint—tcost
X

5. Uccneposats Ha sketpemym f (X) = (X —3)2 (x—5).

2X
o e
6. Hantu MHTEpBa/ibl MOHOTOHHOCTN Y = — .
X

XS

7. Haiitn Hanbonbliee, HaumeHbluee 3HayeHne pyHkuum f (X) :§—l6x Ha oTpe3sKe [—5;1].

1
8. NMocTponTb KacaTenbHyto K rpaduky pyHkumm f (X) =3arccos x* B Touke X = E .

2 yactb 9. Hantu npegensl:

2_ 2 2 _
G lim G =) 102X XER2X3 et
> (24n) —(1—n) x>0 g% — x>-3 X* +5X° +6X 2 tg3x

3 yactb

0, x<—-7
10. MccnemosaThb Ha HEMPEPbLIBHOCTb M BIMOAHNTL YepTex: Y =<SINX, —7 < X<0.
T, X=0

11. MpoBecTn nosHoe UccefoBaHme 1 noctpouts rpaduk f (X) =

Kpurepun onenkn:

- OLIEHKA «3aYTEHO» BBICTABIISIETCS CTYIEHTY, €CIIM OH PETYJSIPHO B TEUEHUE CEMECTpa MPEICTaBIISAI
pEeLIeHNs 3a/1a4, BBITOJHIII MOJHOCTBIO BCE 3a/laHUs U UX 3aILUTUI, OTBETUB Ha BOIIPOCHI NPENOJIa-
BaTelIs;

- OLICHKA «HE 3a4TE€HO» BBICTABIISIETCS CTYAEHTY, €CIIM OH HEPETYJSIPHO B TEUEHUE CEMECTPA MPEea-
CTaBJISUI PELICHUS 3a/1a4, BBIIOIHIII 3a/1aHKs HE IIOJHOCTBIO MM BOOOIIE HE MPEACTaBIsLT paboThI
Ha MPOBEPKY, AOIYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX HA BOIIPOCHI IIPENOAaBaTells.

Jljig mpoBeieHust TEKYILEro KOHTPOJISI 3HAaHUM CTY/IE€HTOB B AMCTAHIIMOHHOM (opMaTe B pas-
paboranHbIX Kadenpoil «MaTemaTukay OHJIAH-Kypcax UMEIOTCS MPOMEKYTOUHbIE (IIPOOHbIE) Te-
CTBI.

3.2. IlpoMeskyTOYHAS ATTECTAIUA

[TpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OuUieTaM B YCTHOU (opMme.
Bpewmst U1 moAroTOBKM OTBETA HA BOMPOCH HE Oosiee 45 MUH.

bunert BxiroyaeT TeopeTHUECKUN BOIPOC U 3a/1a4H.

KommiekThl 5K3aMeHalMOHHBIX OUJIETOB XpaHATcs Ha Kadenpe «MaTeMaTukay.
Tunosbie BApUAHTHI OMJIETOB NMPHJIATAIOTCS.
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11.

12.
13.

14.
15.

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

23.
24.

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

KoMmmuiekT Bonnpocos

0 IUCLHUIUINHE «MaTeMaTHYeCKH aHAJIU3»

JAuddepenunanbroe ucuncieHne GyHKuuil 0HON NMepeMeHHO

[ToHsTHE TIEPEMEHHOMN BEIMUYMHBI U 00J1aCTH €€ U3MEHEHMUSI.

NOHATHE (PYHKIIMOHAIBHON 3aBUCUMOCTH, KilacCU(uKanus GyHKINH.

Onpenenenye U TUIBI YUCIOBOM MOCIE10BATEILHOCTH.

IIpenen 4yncioBoi mociaenoBaTeaIbHOCTH. ApUdMeTHUecKue onepauuy Haj M0CieA0BaTeNbHO-
CTSIMM.

VYcnoBus cyniecTBOBaHHMs KOHEUHOI'O MPpeJiena YNCIOBON IoceoBaTesIbHOCTH (TeopeMbl Ko
u Belieputpacca).

BTopoii 3aMeuaTenbHbli mpeed.

[Ipenen pynkuu. Onpenenenus. I 'eoMmeTpudeckas HHTEPIPETALUS TOHATHS pezena (yHKIHUH.
CaoiicTBa MpeIesioB.

beckoneuHo Mainble, 0eCKOHEUHO O0bIlNe QYHKIUH.

IlepBblii 3aMevaTebHbBIN PEAC.

beckoHeuHO Masble BeTMUUHBI. DKBHBAJICHTHBIE OECKOHEYHO Majble U UX UCIOIB30BaHUE TIPU
BBIUUCIICHUHU ITpeesioB. Talmuia SKBUBAIEHTHBIX O€CKOHEYHO MaJlbIX.

HenpepsiBHOCTS PyHKIIMH B TOUKE U HAa IpoMexyTke. OiHocToponHue npenensl. Knaccuduka-
LIUS TOYEK pa3pbiBa rpaduka.

CaoiicTBa (yHKIIHMI, HEMIPEPHIBHBIX HA OTpe3Ke (TeopeMbl Beitepmrpacca, bonbsiiano — Komm).
IIpousBonHas. I'eomerpuueckuii u puzndeckuii cMbici npou3BoHoM. KacarenbHas u HopMmaib
K TUIOCKOM KPHUBOW.

Tabnuua npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (QYHKLUH.

CBs13b MEX1y CYILIECTBOBAaHUEM IPOU3BOJHON (DYHKLIMU B TOUKE U HENPEPHIBHOCTHIO (DYHKIIUU
B TOU K€ TOYKE.

[Ipown3BoiHast CyMMBI, IpOU3BeIeHNUs, YacTHOTO. [Ipon3BoHast c10xkHOM 1 00paTHON (QyHKIUH.
[IponzBosHas mapamMeTpUyeCcKH 3alaHHON (PYHKIUH.

[IponsBoHas GyHKINH, 3aJaHHON HESBHO.

JuddepenurpoBanue c10KHOM MokazaTeabHONU QYHKINH.

Huddepenunpyemocts. Juddepenunan. I'eomerpuueckuii cMbicn auddepennuana.
ITpouzBosHble U U depeHIaTbl BEICIIMX MOPSIKOB.

OcHoBHbIE TeOpeMbl AU depeHnnaibHoro ncurciaeHus (reopema @epma, teopema Pois, teo-
pema Jlarpanxa, Teopema Komm).

[IpaBuno Jlonurans.

Mmnorounen Telnopa u ero coiicrBa. @opmyna Teitnopa. OcraTounslii uieH popmyisl Teitnopa
B (hopme Jlarpanska u Ileano.

AcumnToTsl rpaduka GyHKIMH.

OkctpemyM. Heobxoaumoe ycinoBue 3KcTpeMyma.

JlocTaTouHBIE YCIOBUS KCTPEMYyMa.

JloctaTouHOE ycioBUE Bo3pacTaHus (yObIBaHUS) QYHKIIHH.

Haubonbiiee n HauMeHblee 3Ha4YeHNUs (YHKIIMU Ha OTPE3Ke.

BrinykiiocTh, BOTHYTOCTb, TOUKa Meperunda. JloctaTouHOE yCIIOBHE BOTHYTOCTH (BBIMYKIIOCTH).
Heo6xoanmoe ycioBue ToukH neperuda. Jfocratounoe ycnosue neperuoa.

OO61mast cxema MOCTPOCHHUS U UCCIIEOBaHMS rpaguKa QyHKIIHH.

DOYyHKIUH HECKOJIbKHUX IIePEeMEHHbIX

1. Ompenenenue u reoOMeTpUUECKUN CMBICT QYHKIIMH JBYX NEPEMEHHBIX.
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Jluauu ypoBHS (QYHKIIUU IBYX IEPEMECHHBIX.

YacTtHble Mpou3BOIHbIE (DYHKIIMU HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKUI CMBICI
ODYHKINH HECKOIBKUX MMEPEMEHHBIX, TOHITHE MOJIHOTO AuddepeHuana.
JuddepenunpoBanue CI0KHBIX GYHKINI HECKOJIbKUX TEPEMEHHBIX.

[Tpon3BOIHBIC BBICIINX MOPSIAKOB (DYHKIIMY HECKOJIBKUX MepeMeHHbIX. CMeIIaHHbIe TIPON3BO/I-
Heie. Teopema IlIBapua.

7. TlpowsBoaHast pyHKIIMM HECKOJIBKUX MEPEMEHHBIX MO HAIIPABJICHUIO.

8. Ilpou3BoaHas 10 HANPABICHUIO U TPAIUEHT CKAISIPHOTO IOJIS.

9. DxkerpemyM (YHKIIUU HECKOJIBKUX MEPEMEHHBIX.

10. Heo6xonumMoe 1 10CTaTOUHOE YCIIOBUS AKCTpeMyMa (yHKIIMH IBYX [TEPEMEHHBIX.

ok w

HHTerpajbHoe HCUHMCIEHHE

[TepBooOpazHas, HeolpeaeaeHHbIH UHTerpall. Ta0mHia OCHOBHBIX HHTETPAJIOB.

3aMeHa NEPEMEHHON U MHTEIPUPOBAHKE 110 YaCTSIM B HEOIIPEIEICHHOM UHTErpalle.

HHTerpupoBanue ¢ TOMOIIBIO TOABEISHHS 01 3HaK auddepennunana.

WHTerprupoBaHue paltoHAIbHBIX Jpo0Oei.

WuTerpupoBanue Mo 4acTsM U 3aMEHa IIEPEMEHHOM B OIIPEICIIEHHOM HHTErpase.

WHTerpupoBaHue TPUrOHOMETPUYECKUX (PYHKIUN, OCHOBHBIE IIPUEMBI.

WuTerpupoBanue uppanyoHaibHbIX (PYHKINHN.

VYHuBepcanpHas TPUTOHOMETPUYECKas OJCTAHOBKA.

OmnpeneneHHblil HHTErpal U ero cBoiictBa. @opmyna Hetotona — JleiiOHuna.

10 [TpunoxeHus onpeeseHHOr0 UHTErpaa K peLIeHNI0 TeOMETPUUECKUX U (PU3MUECKUX 3ajiau.

11. Beruucnenue miomajei ¢ MToOMOIIBI0 ONPEACIICHHOTO HHTETpalia.

12. Beruucnenue 1iomaay U JJIMHbl KPUBOH, 3aJaHHON ypaBHEHUSMH B IapaMeTpU4ecKoil popme.

13. BeruucnieHue 1miomnaay KpUuBOJIMHEHHOTO CEKTOpa B MOJIPHBIX KOOPAWHATAX.

14. Beruucnenue miomaiei B NpsiMOYrojbHbIX U MOJIIPHBIX KOOPJMHATAX C MIOMOLIbIO OIpe/esIeH-
HOT'0 MHTErpaJa.

15. Beruucnenue JUIMHbI AYTH € TIOMOLIbIO ONPEeICHHOI0 HHTEerpaa.

16. Beruucnienue JUIMHBI IyTH KPUBOH, 3aIaHHON TTapaMeTPHUYECKH.

17. Beruucnenue o0bemMa Tela BpalleHus C MOMOIIBIO ONPEAETIeHHOT0 HHTerpaa.

18. BeruuciieHue 1iona i moBepXHOCTH Tela BPAICHHUS.

19. Heco6cTBEeHHBIE MHTErPaIIbI IEPBOTO M BTOPOro Tuna. [IOHATHS CXOOUMOCTH U pacX0oAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

20. HecoOGcTBEeHHBIE MHTETPANIBI OT pa3pbIBHBIX (DYHKIIHIA.

©CoNoOR~WNE

Tunosbsie BapUaHTBI OUJIETOB
o pucuummae «MareMaTHYecKui aHaJIn3»

MHWHHUCTEPCTBO OBPA3OBAHMSA 1 HAYKHU POCCUMCKOM ®EJEPAITN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OFPA3SOBATEJIBHOE
YUPEXJEHWE BBICIHIET'O OFPA3OBAHUS
«MOCKOBCKHNH NOJJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWM MOJHUTEX)

®daxynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «MaTtemaTrka»
Hucuunnmua  «MaTteMaTH4eCKuil aHaIu3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Hasi, HeonpeaeneHHbIH HHTerpa. Tabauia OCHOBHBIX HHTETPAJIOB.

31



dx
4/5-x+5-x
3. Haiitu rpaguent QyHKIMU Z = y\/ﬂ B Touke M, (L4).
4. VKaxure, KaKoil U3 HECOOCTBEHHBIX MHTETPAIIOB SBJISAETCS CXOMAIIUMCS

Tx/;dx, Tx’3dx, T\/?dx.
1 1 1

2. BBIYMCIUTH HEOPEIeIeHHBIA HHTErpall j

5. Haiigure skcTpeMyMbl U TOYKH neperuba pynkmun Y = (X —1)e .

YTBepxkaeHo Ha 3acenanun kadenpsl MareMatTuku « 03» 05 2023 r., mporokosa Ne 10

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

MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30OBAHU S POCCUMCKON ®EJEPAITN
OEJIEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJEHWE BBICIHIET'O ObPA3OBAHUA
«MOCKOBCKHNH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHW OJUTEX)

®axynbTeT 0a30BBIX KOMITETEHITHH, kadenpa «MaTemaTuka»
Oo6pazoBarenprast nporpamma 09.03.01 «MHpopMaTHKa ¥ BRIYHCITUTEIIbHAS TEXHUKA)
Kypc 1, cemectp 2

DK3aMeHaAIMOHHBII ouaeT Ne 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO U BTOpOro Tuna. [IoHATHS CXOAMMOCTH U PacXOIUMOCTH
HeCO6CTBeHHOI‘O I/IHTeraHa.
2t?

2. Haiitu npon3BonHy0 QYHKIMH, 33JaHHONW TApAaMETPUIECKU X = e
+t

] y =
1+t
3. HccrenoBaTh Ha SKCTpeMyM QYHKIHIO Z = X° — X+ Y° + 2.
7.6
4. BbIYHCIHUTH ONPE/ICIICHHBIN HHTErpal IBSin 2 xcos xdx.
0

5. Haiiti 00beM Tea, Moy4eHHOTo BpaieHreM BOKpyr oc OX  Gurypbl, orpaHHueHHOM JINHH-
3
amu Y=X, y=1 x=0.

YTBepxkaeHo Ha 3aceqanuu kadeapsl MatemaTuku « 03» 05 2023 r., mpotokon Ne 10

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

J1y1g mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUH CTY/IEHTOB B JUCTAHIIMOHHOM (popMmaTe
B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHJIalH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.
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