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1. Hean, 3a0aum ¥ IUIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
AUCIHHUIINHE

K OCHOBHBIM yensim OCBOEHUS OUCUUILIMHBI «MaTeMaTU4ecKuil aHaIu3» CIIEyeT OTHE-
CTH:

- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;

- IpUOOpETEHNE CTyIEHTaMH LIMPOKOI0 Kpyra MaTeEMaTUYECKUX 3HAHUN, YMEHUI U HaBbI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYACHTOB K HMHIYKTUBHOMY M JEIYKTHBHOMY MBIILICHHIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYULINH;

- YMEHHE CTYJCHTAaMH Pa3BHBATh HABBIKK CAMOCTOATEIBHOTO U3yUYCHUsI YUeOHOH 1 Hayy-
HOH JINTEepaTyphbl, COAEPKALLEH MATEMATUYECKUE CBEACHUS U PE3YNIbTATHI;

- IOJTOTOBKY CTYJICHTOB K JECATEIBHOCTH B COOTBETCTBUH C KBAUTN(UKAITMOHHOW XapaKTe-
PHUCTHKOI OakaliaBpa 10 HalpaBJIeHHIO, B TOM 4Kcie (OpMUPOBAHHE YMEHUHN UCIIOIB30BATh OCBO-
€HHbIE MaTEMaTUYECKHUE METO/IbI B IPO(ECCHOHATIBHOM 1€ATENbHOCTH.

- MOATOTOBKY BHICOKOKBAJIM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBHUSIX LU(D-
POBOM TypOYJIEHTHOCTH M BBICOKMX TE€XHOJOTMUYECKHUX PUCKOB COBPEMEHHOH LUPPOBOM 3KOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUILIMHBI «MaTeMaTH4eCKUi aHaINu3» ClIeyeT OTHe-
CTH:

- OCBOCHHE CTYJICHTAMH OCHOBHBIX MOHATHH, METOIOB, (POPMUPYIOIIUX OOIIYIO MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOUMYIO JUIsl YCIIEIIHOTO PELICHHS MPUKIIAAHBIX 3a/1a4;

- (hopmupoBaHue y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOLIUX €0
HAIPAaBIIEHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTH Ha PBIHKE TPY/a.

OO0yuenue o qucuuruinHe «MareMaTHUeCKUil aHaIn3) HallpaBieHo Ha (opMUpOBaHUE y 00yya-
folmxcs ciaeayoumx kommnereHuil B coorserctBuu ¢ ®I'OC 08.03.01 (ypoBeHb OakaiaBpuaTta)
no HarpasieHuto noarotoBku 08.03.01 CtpouTenbCTBO, YyTBEPKAEHHBIM pHUKa3oM MuHOOpHa-
yku Poccun ot 31.05.2017 Ne 481

Koa n HamMeHOBaHHe KOMIIeTeH M NuaukaTopsl 10CTHKEHUST KOMIIe-
TeHIUH

OIIK-3. Cnocoben mnpunumath pemeHus B | MOIIK-3.1. AHanu3upyet crocoObl Wik METO-
npoeCCHOHATLHON JIeATEIILHOCTH, WCIONb- | IMKU PEeIIeHHs 3a1a4 IpopecCHOHaTbHOM Je-
3yl TEOpPETUYECKHE OCHOBBI, HOPMATHBHO- | ITEILHOCTH Ha OCHOBE HOPMAaTUBHO-TEXHHUYE-
NpaBoOBYIO0 0a3y, MPAaKTUYECKUN OMBIT Kallk- | CKOH JOKyMEHTAllWW, 3HaHWs TpoOJeM OT-
TaJIBHOTO CTPOMTENHCTBA, a TAK)KE 3HAHUS O | paciid M ONbITA UX PEILICHHUS.

COBPEMEHHOM YPOBHE €0 Pa3BUTHS HOITIK-3.2. CiocobeH ocymecTBIsITh cOop U
cucTeMaTH3anuio HHPopMauu 00 OIbITe pe-
LIeHUS 3a]1a4 MPOPECCHOHANTBHON e TeIbHO-
cTH, GOpMYIIMPOBaTh 33auu B cdepe npogec-
CHOHAQIIBHOW JIEITETFHOCTH Ha OCHOBE 3HAHHSI
po6JIeM OTPACIIU U OMBITA UX PEILICHHS.
HOIIK-3.3. Baneer MmeTogamMu OLEHKHU yCIIO-
BUI CTPOUTENILCTBA, BEIOOPOM MEPOTIPUATHIA
M0 YCTPaHEHUIO HEOIaroMpHUSITHBIX HHKE-
HEPHO-T€0JIOTMYECKHUX MPOLIECCOB (SIBJICHUIN),
crocobaMu onpesiesieHus: KayecTBa CTPOU-




TEJIbHBIX MAaTEPUAJIOB HA OCHOBE IKCIIEPH-
MEHTAIBHBIX UCCIECIOBAHUN UX CBOMCTB U
METO/IaMH OTIPEACIICHUsI YCIOBUI paOOThI
CTPOUTEIIBLHBIX KOHCTPYKIIHMN.

2. MecTo 1MCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucuurnnuna oTHOCUTCA K o0s3aTenbHOM yacTu 6510ka bl: Monyns «Maremaruueckue u ecre-
CTBEHHO-HAYyUYHbIE JUCLUIUIMHBD.
JuctummHa 6a3upyercs Ha CIIeAYIONeH, TPOIeHHON TUCIUTUINHE:

- TMHEeWHas anreopa.
Hucnunnuna «MaTeMaTHyecKuil aHaIu3y JOTUYECKH CBA3aHa C TOCIEYIOIIMMU TUCHUTITHHAMU
B obsazamenvrotl vacmu:

- MaTEeMaTHUYCCKUI aHaIn3;

- pusuka;

- OJIEKTPOTEXHHUKA U DJIEKTPOCHAOKEHUE B CTPOUTEILCTBE;

- TEOPETUYECKasi MEXaHUKA,

- CONIPOTUBJICHHE MATEPUATIOB;

- CTPOUTENbHBIE MATEPUAIIBI;

- OCHOBBI pacueTa CTPOUTEIbHBIX KOHCTPYKIIUN;

- 5JKOHOMHMKA U YTIPABJICHUE B CTPOUTEIIbCTBE.
B uacmu, ghopmupyemoii yuacmnukamu o6pazo8amenbHulX OMHOUEHUL

- YCTPOMCTBO U 3KCILTyaTalus IPOMBILICHHBIX 3/IaHUN;

- TEXHOJIOTUU HH(POPMAIIMOHHOTO MOJICIIMPOBAHUS B CTPOUTEIIBCTBE.

3. CTpyKTypa U cofep:KaHue QU CHUIINHBI

OO0m1as TpyA0€MKOCTh JUCIUTUIMHBI COCTABIISIET 4 3a4eTHBIC eAMHUIIBI -144 gaca.

3.1. Buabl yueOHO# padoThl M TPYA0EMKOCTH

. KosnnuectBo
n/n Bupn yuyeoHoii padotnl Cemectp 2
4acoB
AyIMTOPHBIC 3AaHATHS 36 36
B ToMm uucrne:
Jlexum 8 8
1.
CeMuHapcKue/mpakTHYeCKUe 3aHATHS 28 28
2.
JIaGopaTopHbIe 3aHATUS - -
CamocrosiTesbHast padora 108 108
IIpome:kyTouHasi aTTeCTALMSA
3K3aMEH D C)




Hroro 144 144

3.2. TemaTnyeckuii NJjIaH U3y4eHUs TUCHHNITHBI

Pazmemnién B npuiioxkenuu 1 k pabodeii mporpamme.

3.3.  Conep:kanue pa3aejoB IMCUUILTHHbBI

BBenenue

[Ipenmer, 3anauu U conepkaHne AUCUUIIIMHBL. OCHOBHBIE ATAlbl Pa3BUTHS JUCLIUILINHEL.
CrpykTypa Kypca, ero MecTo M pojib B IOATOTOBKE OakanaBpa, CBS3b C APYTUMH JUCIUTUIMHAMH.

Paznea 1. luddepennuanbHoe ucuuciaenue pyHKuui 01HOH nepeMeHHOi

Tema 1. Yucnosas nociaenoBaTesbHOCTb. [Ipenen ynciioBoi nocaea0BaTenbHOCTH U €r0
cBoiictBa. @ynkuus. [locrpoenue rpadukoB pynkuunit. [Ipenen pynkumun. OCHOBHBIE TEOPEMBI O
npeznenax Gynkuuu. [lepssiit u Bropoii 3ameuaresnbHble pezesbl. CpaBHEHHE O€CKOHEYHO MaJIbIX
1 0ECKOHEYHO OOJIBIINX BETUYMH. DKBUBAICHTHBIE OECKOHEYHO MaJIble BEIMYHUHEI.

Tema 2. HenpepbIBHOCTh QYHKLIUI B TOUKE M HA IPOMEXKYTKE, TOUKU pa3pbiBa QyHKINH,
uX Kjaccupukanus. ACUMITOTH rpaduka QyHKIMH, UX KITaCCUPUKAIIHSL.

Tema 3. [IpousBoanas ¢yukuuu. ['eomerpuueckuii U Gpu3nYecKUii CMbICT IPOU3BOIHOM.
[TpaBuna quddepeHrpoBanus U GOPMYIIbI BBIYHCICHHUS TPOU3BOAHBIX. TabauIIa Mpon3BOIHBIX
OCHOBHBIX 3JIEMEHTAapHbIX (yHKIUI. Bbruncienue npous3BoaHbIX (DYHKIMMA, 3aJaHHBIX pa3/iny-
HBIM 00pazom.

Huddepennman. [IpousBoausie u auddepeHiuanbl BEICIMX TOpsakoB. [TpubamkeHHbie
BBIYUCIICHHSI C TIOMOIIBIO T (HEepEeHITHAIOB.

Tema 4. IIpaBuno Jlonurans. @opmyna Teinopa. PackpbiTe HEONPEAEIEHHOCTEN pa3-
JUYHOTO TUMA. Pa3ioxeHne OCHOBHBIX dJIeMeHTapHBIX QyHKIUH 110 hopmyine Teinopa. [Ipubnu-
YKEHHbIE BBIUMCIIEHUS ¢ TOMOILBIO (hopMmyssl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl AU HEPEHITUATEHOTO UCYUCICHHSI. MOHOTOHHOCTh (PYHK-
11K, S3KcTpeMyMbl Heo0XoanMBble U 1OCTaTOYHbBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOT'O 9KCTpe-
myma. MccnenoBanue BoITYKIOCTH rpaduka ¢pyHkiuu. Touku nepernda rpaguka GyHKIUH.

OOmas cxema uccieoBaHusa (GYHKIMU U MTOCTpoeHus ee rpaduka. CBoicTBa (QyHKINH,
HEeNpephIBHBIX Ha oTpe3ke. Haubonbiee 1 HauMeHblee 3HaueHNs (QyHKIUU Ha OTPE3KeE.

Paznen 2. luddepennnanbHoe ucHucjieHne PyHKIMH HECKOJIBKUX NepeMeHHbIX

Tema 1. @yHKINM HECKOJIBKUX NMEPEMEHHBIX. JINHUM M MOBEPXHOCTH YPOBHS. HacTHbIE
npousBojHble. [Tomublit quddepentman. I[IpousBoanbie caoxKHON QYHKIIMN HECKOIBKUX IEpe-
MeHHBIX. YacTHbIe pou3BoAHbIe U AU depeHInabl BeIcnX nopsiakos. Teopema IlIBapia.

Tema 2. [IpousBonHas no HanpasneHuto. I'paanent. Kacarenbnas k kpusoi. KacarenbHas
IUIOCKOCTh M HOpMaJib K ToBepxHocTH. Popmyna Teiinopa. DkcTpeMyM (QYHKIIUU HECKOJIBKUX
nepeMeHHbIX. HeoOX0MMble U JOCTaTOUHBIE YCIOBUS KCTpEMyMa.

Pa3znes 3. UuTerpajibHOe HCHHMCIEHHE

Tema 1. [lepBooOpa3nas. Teopema cyiiecTBOBaHHs HeoIpeleeHHOro uHTerpana. He-
OTIpe/ieNIeHHbI UHTErpall U ero cBoicTBa. Tabiinila MHTETrPajJoB OT OCHOBHBIX 3JIEMEHTApHBIX
bynkuuit. MeTo HemoCcpeICTBEHHOTO HHTETPUPOBAHUSI.

MeTo bl THTETpUPOBAHUS C TOMOLIBIO 3aMEHbI IEPEMEHHOM, TI0/IBEICHIEeM 01 3HaK JuddepeH-
nuana. MeToq MHTErpUpOBAHUS 110 YaCTSIM.



WHTerpupoBaHue palloHAIbHBIX JpO0ei, HHTErPUPOBAHUE HEKOTOPBIX BUAOB UPPALMOHATIBHBIX
¥ TPUTOHOMETPUYECKUX ()YHKITHIA.

Tema 2. 3ajauu, npUBOASIIME K MOHATUIO ONPEAEICHHOT0 MHTerpana. OnpeneneHHbIH
MHTETpaJl, €ro CBOMCTBA. Y CJIOBUS MHTErpUpyeMOCTH. IHTerpall ¢ mepeMeHHbIM IIPEIEIOM UHTE-
rpupoBanus. Dopmyna HeroroHa — JleiiOHuIa. 3amMeHa mepeMeHHOM B OIIPEIeIEHHOM HHTETpasle.

[IpuiioxxeHns onpeesIeHHOr0 UHTErpajla B F€OMETPUU U MEXAHUKE (BBIYMCIIEHUE TUIOIIA-
Jel miockux (Guryp, AIUHbI KpUBOH, 00BEMOB.

Tema 3. HecoOcTBeHHBIE HHTETPANIBI IEPBOTO M BTOPOTO pojia (110 6ECKOHEYHOMY IpoMe-
KYTKY, OT HEOIpaHHUEHHBbIX (PYHKIMI Ha KOHEYHOM IIPOMEXYTKE), UX CBOUCTBA.

Tema 4. 3agaun, NpUBOJAIINE K KPaTHBIM UHTErpajaM. J|BOMHONM U TPOWHOM UHTErpabl,
ux cBoiictsa. [IpaBuia BIYMCICHNS ABOMHBIX HHTETPAJIOB.

3.4. TemaTuka NpaKTHYECKHUX 3aHATHI MO TUCHHUILINHE
«MaTeMaTHYeCKHH aHAJIN3

Ne Tema 3auarTusa

1 Paszpnen 1. ludpepenuuanbHoe ucuuciaenne GyHKuuii 01HON nepeMeHHOM.
Yucnosas mocnenoBareapbHOCTh. [Ipenen 4nciioBod mociaeaoBaTeIbHOCTH U €ro CBOM-
crBa. [IpaBuna npenensHoro nepexona. @ynkuus. [Ipenen pynkuuu. Teopemsl o mpene-
nax ¢pyHkuuu. IlepBelii U BTOpoil 3ameuaresbHble npenenbl. CpaBHeHHE OECKOHEYHO Ma-
JBIX ¥ OECKOHEYHO OOJIBIINX BEIWYHH. JKBUBAJICHTHBIE OECKOHEUYHO MAJIbIe BEJTMYUHBI.
2 PackpsiTre HeonpeneneHHocTel pa3nuyHoro Tumna. HempepsiBHOCTh GYHKIINM B TOUKE U
Ha npoMexyTtke. OnHocTopoHHHUE npeaensl. Touku pa3pbiBa GyHkuuu. [Ipumeps peme-
HUs 33]1a4.

3 [IpousBonnas ¢pynkuuu. [lpaBuna nuddepenupoBanus u GopmMysbl BEIUUCICHHS MIPO-
n3BoaHBIX. Texnuka nuddepenuuposanus. Auddepenuupopanre oOpaTHbIX QyHKINH,
(GyHKIMH, 33aHHBIX HESBHO, MapaMeTpU4eckH, Jorapudmuyeckoe nuddepeHuupona-
HUE.

4 Huddepennunan. 'eomerpudeckuii cmbicn auddepennnana. [Iponssoansie u nuddepen-
MBI BBICHINX NOPAAKOB. [IprOamkeHHbIe BBIYMCIEHUS C TOMOUIbIO T depeHuanos.
IIpaBuno Jlonurans. @opmyna Tennopa. PackpbiTue HEONPENECIECHHOCTEH PA3IMYHOIO
tumna. Pa3noxeHns OCHOBHBIX dlIeMEHTapHbBIX QYHKIINN 110 popmMyse MakiopeHa.

5 ITonmHoe uccnenoBanue GyHKIUN 1 mocTpoeHue rpadukoB. [Ipumeps! (TpogoKEeHHE).
CamocrositenbHas pabora Nel Ha ceMuHape o QyHKIHSIM OJHON NepEMEHHOM.

6 Pa3nes 2. @yHKIMHM HECKOJIbKHX NepeMeHHbIX. JINHUM 1 OBEpXHOCTH ypoBHs. YacT-
Hble MPOU3BOAHBIE U MU depeHnnan nepporo nopsaka. [lomusiit nuddepenunan. Ipo-
U3BOJIHbIE CIIOKHOW QyHKIMU. [Ipon3BoiHas GyHKIMHU, 3aJaHHOM HesiBHO. YacTHBIE MTpo-
M3BOJHBIE U AU depennmansl Beicmmx nopsaakon. Teopema [IBapna.

7 ITpousBosHas no HanmpasiaeHUIO. ['pagueHT. DkcTpeMyM GYHKIIUN HECKOIBKHUX IepeMeH-
HbIX. HeoOxouMble 1 1ocTaTOUHbBIE YCIIOBUS dKcTpemyMa. CaMmocTosiTenbHas padorta Ne
2 Ha ceMuHape Mo GYHKIHIM HECKOJIbKUX NEePEMEHHBIX.

8 Paszgea 3. UnTerpajibHoe HcUMC/IeHHE

IlepBooOpasnas. HeonpeneneHHbIit HHTErpal U €ro cBOMCTBa. MeToj HEeOCpeCTBEH-
HOTO MHTErpupoBaHusd. VHTerprpoBaHue ¢ MOMOIIBIO 3aMEHbI NIEPEMEHHOM, IMO/IBeie-
HUEM 10J1 3HaK Auddepennnana. Mero 1 HHTErpUPOBAHUS MO YACTSIM.

9 WuTerpupoBanue parMoHaIbHBIX 1poOei, MHTErpUpPOBaHNE HEKOTOPBIX BUOB HPPAIHO-
HaIbHBIX QpyHKIMNA. MHTErpupoBaHue TPUrOHOMETPUUECKUX PYHKIIHM.

10 | Beruucnenue onpezeneHHbIX HHTETpajioB 1o popmyne HetoTona-JleitOnumna. 3amena me-
PEMEHHON U MHTETPUPOBAHME 10 YACTSIM B ONPE/IEICHHOM HHTETpaJIe.




11

[IpunoxxeHus onpeaeaeHHOro HHTETpajia B TEOMETPUN U MEXaHUKe (BBIYUCIIEHUE TIO0Ia-
JeH TUIOCKUX (hUTyp, ITUHBI KprBoi ). [TpriioskeHus onpeIeIeHHOTO MHTErpajia B TeOMET-
pHH ¥ MeXaHHKe (BBIYMCIICHHE 00BEMOB, IJIOIIAICH TTOBEPXHOCTH).

12

Heco6cTBeHHBIE MHTETPAIbI IEPBOTO M BTOPOTO POJIA, X BBHIUMCIICHUE.

13

3aauyn, IpUBOJSAIIME K KPATHBIM MHTErpanaM. BeluncieHne ABOWHBIX MHTETPAJIOB CBE-
JICHUEM K MOBTOPHBIM. 3aJjau HAa U3MEHEHUE MOPsAKa UHTETPUPOBAHUS B IBOMHOM HH-
terpaie. ['eomerpuyeckue u puznyecKrue MPUIOKEHHUS] KPaTHBIX UHTErPAjoB, IPUMEPHI
BBIYHMCIICHHUSL.

14

KonTponbHOe TecTupoBaHue 1Mo Kypcy.

4, Y4yeOHO-MeTOAM4YeCKOEe U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmatuBHble 1okyMeHTbI H [OCThI

OI'OC 08.03.01 CrpoutenbctBo. YTBepKIAEH mpukazomM MuHoOpHayku Poccun oT
31.05.2017 Ne 481.

AxkaneMudeckuil yueOHBIN Tu1aH no HampaBieHuio noArotoBku: 08.03.01 CtpoutenbeTso..
[Tpoduns: Ypbanuctuka u crpoutenbctBo. @opma o0ydeHust — ouHo-3a09Hast. 2025.
O6pazoBarenbHas nporpamma. Hanpasnenue noarorosku 08.03.01. CrpourensctBo. Hampas-
JCHHOCTH (Tpodwiib): YpOaHUCTHKA U CTPOUTENbCTBO. 2025.

Vka3 [Ipe3unenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «Ctpareruu Hay4HO-TEX-
HOJIOrM4ecKOoro passutus Poccuiickoit denepanum.

[Tpuxa3z MunucrepcTBa 06pazoBanus U Hayku Poccuiickoit denepaunu ot 23.08.2017 Ne 816
«O06 yrBepxkaenuu [lopsiika MpUMEHEHUs OpPraHU3alUsIMHU, OCYIISCTBISIOIMIUMUA 00pa30Ba-
TEBbHYIO IeATEIbHOCTD, ANIEKTPOHHOTO O0yUYEeHH s, AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTUH TIPU peaTu3aiii 00pa30BaTEIbHBIX TPOTPaAMM».

4.2.  OcHoOBHasi JuTEpaTypa

®uxteHrons] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIN3a: Y4eOHUK JJI BY30B, 15-¢ u3f.,
ctep. CII6, Jlans. 2023. Yacts 1. 444 c.

@uxtenronsl [.M. OcHOBBI MaTeMaTUYECKOT0 aHaIN3a: Y4eOHMK JUIs By30B, 14-¢ u3n.,
ctep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc marematnuyeckoro aHainusa. T.1. JuddepennunansHoe u UH-
TerpajibHOe UCUUCIeHUs] QYHKIUN OJHON nepeMeHHOU. Psaapl: YueOHUK [D11eKTpoHHBIN pe-
cypc]: yue0. - DnexTpoH. naH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexxum goctyna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlonoJHMTebHAs JIUTEpaTypa

[Tuckynos H. C. uddepenunanbHoe 1 UHTETpabHOE MCUYUCIEHUS A BTY30B. B 2-X To-
Mmax. M.: UaTerpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.

3y6koB B.I'., JIsxosckuii B.A., Mapteinenko A.U., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMaTHKU JJI1 TEXHUYECKUX BBICIINX Y4eOHBIX 3aBefeHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
IK3.

Kpatkuit xypc BbICIICH MaTeMaTHKH [DIJIEKTPOHHBIN pecypc]: yuel. - DNeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  pgocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHna.]


https://e.lanbook.com/book/93522

4. byrpos {.C., Huxonsckuit C.M. Bricmias Marematrka: y4eOHHK JUIsl By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HurerpanbHoe ucuucienne PyHKIUNA OJHONW U HECKOJIbKHUX MEePEeMEHHbIX. Teopus mois: Me-
TOJIMYECKHE yKa3aHWS M BapUAHTHI pacueTHO-Tpaduueckux padot / bomxynos M.A., bopo-
nuna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. Marematndecknii ananms. Teopus npenenos u nuddepeHranTbHOe UCYUCICHUE: OCHOBHBIC
MOJIO’KEHUS TEOPUU, METOJMYECKUE YKa3aHUS M BapuUaHThl pacueTHO-rpapuueckux padot //
bonynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.. M.: MI'TY «MAMW»,
2009.

4.4, JjaexTpoHHBbIE 00pa3oBaTeIbHbIE Pecypchl

[IpoBenenue 3aHATUN U aTTECTallMi BO3MOXHO B IMCTAHIMOHHOM (hopMare ¢ MPUMEHEHHEM CH-
CTeMbl TUCTaHIMOHHOTO oOyueHus: yauBepcutera (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoii «MaTemaTukay 3JICKTPOHHBIX oOpa3zoBarelbHBIX pecypcoB (DOP) mo BceM paszaenam
MIPOrpaMMBI:

DJIeMEHTBl MATEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJin3a
WuTterpanbHOe UCYUCIICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
GyHKIMI OJTHON NEpEeMEHHOI
Juddepenunansroe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HHUC (1)yHKI_II/II71 HCCKOJIBKHUX IIC-
PEMEHHBIX

JlononuutenpHbie raaBel Mate- | https://online.mospolytech.ru/course/view.php?id=3592
MAaTHU4YCCKOI'o aHajinu3a

Pa3zpaborannbie DOP BKIH0YatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeneHust paboT B JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMU PACIO-
PAXKEHHUSIMH POPEKTOPA MO yueOHOU paboTe U/Uiu LIEHTPOM y4eOHO-METOANYECKON pabOTHI.

Kamz[mﬁ CTy}ICHT 06ecnequ I/IHZ[I/IBI/II[yaJ'II)HI)IM HCOl"paHI/ILIeHHI)IM IO0CT yl'IOM K BHGKTpOHHOfI

OMOJIMOTEKE MOCKOBCKOIO ITOJIUTEXA

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

I/IHTepHeT-pecprLI BKIJIFOHAKOT y‘Ie6HO-MeTOI[I/I‘{eCKI/Ie MaTCepHraJibl B DJICKTPOHHOM BHJC, IIPCI-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «llenTp MaremaTudeckoro oOpa3oBaHUs»

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

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

Ilone3nrie y‘{e6HO-MeT OJNYCCKHUC U I/IH(I)OpMaI_II/IOHHLIe MaTepHraJbl HPCACTABIICHBI Ha calrax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB HH(I)OpMaI_II/IOHHO-TCJ’ICKOMMYHPIKB.I.IPIOHHOIZ CCTHU «I/IHTepHCT» IJIs1 OCBOCHUA

JMCIUILTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InueH3u0HHOE U CBOOOIHO PACIIPOCTPaHsieMOe MPOrpaMMHOe
o0ecrieyeHue


https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3362
https://online.mospolytech.ru/course/view.php?id=3592
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/
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Neo| HammenoBanue | Pazpabotuuk [10 | loctymuocts (u- | Ccbiika Ha Equnbiii peectp
(npaBoobiaa- LIEH3UOHHOE, CBO- | POCCHUUCKUX MPOTpaMM JIjIst
TEJb) 001HO pacmpo- OBM u B/l (ipn Hamuuun)
CTPaHIEMOE)
1 | Astra Linux [ OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | Moit Oduc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433
TEXHOJIOT 1" 75
4.6. CoBpeMeHHbBIe TIpodeccHOHATILHBIE 0a3bl JAHHBIX U HH(pOPMAI[HOH-

HbIC¢ CITIPABOYHbBIC CUCTEMBbI

Ilepeuenn pecypcoB cetn UHTepHeT, 10CTYNHBIX 1JIS1 OCBOEHUS I CHMIJIMHbBI:

HanmeHnoBanue Ccbuika Ha pecypce JocTynmHocTb

NudopmanuoHHoO-cipaBoOYHbIE CHCTEMbI

HocrynHa B cetu UH-

https://stackoverflow.co
TEepHET 0e3 orpaHuye-

Stack Over flow

m/ .
HUH
Mngopmatmonnbie pecypest CeTH | -1/ ww, consultant.ru JlocTyrHO
Koncynprantllitoc - ' ] y
[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBarenbHbIX cTaH- | http://www.fgosvo.ru. JlocTymHO

JApTOB BBICLIET0 0Opa30BaHUS

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBI

Jlanp https://e.lanbook.com/ HoctynHa B cetn Un-
TepHeT 0e3 orpaHuye-
HUM

IPR Books https://www.iprbookshop | Joctynna B cetn MH-

ru/ TepHeT 0e3 orpaHuye-
HUM
IIpogdeccuonanbubie 6a3b1 JAHHBIX
basa qaHHBIX HAY4HOM AJIEKTPOH- http://www.elibrary.ru JlocTynHO

HOU OMOIIMOTEKHN



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/
http://www.elibrary.ru/
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(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | Joctynao
noJuTeMaTuIecKas peepaTHBHO-
oubnuorpaduueckas u
HayKoMeTpu4ieckas (OndmmomeTpu-
yeckas) 0aza JaHHBIX

5. MaTepMaJILHO-TeXHl/I‘IeCKOG o0ecreuyeHue ANCHUIIINHBI

MaTepI/IaJ'IBHO — TEXHUYECCKas 63,33, YHUBCPCUTCTA o0ecreunBaeT IMPOBCACHNEC BCCX BUI0B
3aHSTHH, IPETyCMOTPCHHBIX YUECOHBIM IUIAHOM, U COOTBETCTBYET JCUCTBYIOIIUM CAHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «MaremaTrkay He pacroiaraet COOCTBEHHBIM ayJUTOPHBIM (DOHJIOM U UCTIOJNb-
3yeT y4eOHbIe ayIMTOpUH 13 0011ero (hoHa yHUBEPCUTETA.

[Tpu HEOOXOIUMOCTH ISl IPOBEJICHHUSI MHTEPAKTHBHBIX MPAKTHUECKUX 3aHATHHA MCIIOJb-
3YIOTCA KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTCTA.

6. MeToauveckue peKOMeHIANUN

6.1. MeToanueckue peKOMeHIAIUH IS IPeNnoaaBaTes
10 OPraHu3anuu 00y4eHust

[Ipexne Bcero, cienyer oOpaTuTh BHUMAHUE CTYIEHTOB Ha TO, UTO MPAKTUYECKU BECH U3Y-
YyaeMblii UMU MaTepuai He TpeOyeT Kakoi-mnbo crenuanbHOl (AONOTHUTENbHOM) MOATOTOBKH U
BITOJIHE MOJKET OBITh YCIEIIHO U3yUY€H, €CIIU CTYACHTHI OyAyT MOCEIIATh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATH JOMAIIIHUE 33/1aHUs U MTOJI30BaThCs (IPU HE0OXO0AUMOCTH ) CUCTEMOH IIIAHOBBIX KOH-
CyJIbTAllM B TEYEHUE KAXKIOT0O ceMecTpa. Bomlenmme B Kypc MaTaHaIM3a pa3Jieibl SBISIOTCA
KJIACCUYECKHUMH, B TO 7K€ BPEMS OHU NTPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT LIIMPOKOE pac-
IIPOCTPAHEHHUE IS PEIICHMS PA3HOTO POJIa 3a/1a4 BHYTPH CaMOl MaTEMAaTHUKHU U NPUKIAAHBIX 3a-
nad. FIX ocBOEHHE NOMOKET CTYIEHTaM JIOTMYECKH BEPHO, apTyMEHTHPOBAHO U SICHO CTPOMTH
YCTHYIO U MUCBMEHHYIO PEYb, YCIEITHO MPUMEHITh HAKOIJIEHHbIE 3HAHUSI B PO ECCHOHATbHON
JESATEIIBHOCTH.

HeoOxonuMo ¢ camoro Havasna 3aHATUNA pEeKOMEHJ0BATh CTY/A€HTaM OCHOBHYIO M JOIOJI-
HUTEJIBHYIO JIUTEPATYpPy, a B KOHIE CEMECTPA JaTh CIIMCOK BOIIPOCOB JIJIsl TOATOTOBKH K dK3aMEHY.

Ha nepBomM 3aHsATHN IO JUCHUILIMHE CleAYyeT 0053aTeabHO MPOUH(OPMHUPOBATh CTY/IE€H-
TOB 0 BHJIE M (hopMax TEKyIIeH U MPOMEXYTOYHON aTTecTaluii o AUCHUIUIMHE, CPOKaX UX MpPo-
BEJICHMUSI, YCIIOBUSX JIOMYCKA K MPOMEKYTOUHOM aTTeCTalluy, IPUMEHSIEMBIX BUAAX TPOMEXKY-
TOYHOTO KOHTPOJIS.

N3noxenne TeOpeTHYECKOro MaTepHualia JOJKHO COMPOBOXKAATHCSA WIUTFOCTPATUBHBIMHU
IpUMepaMu, TIIATEILHO OTOOPAaHHBIMH MPENOaBaTeNIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIQ/IKH [IPH PEILIEHUH 331a4U HE OTBJIEKAJIU OT IJIaBHOTO: OCMBICIICHUSI M€ U CYTH NPUMEHS-
eMbIX MeToJ0B. CllelyeT Bcerna yKa3blBaTh IPUMEPHI IPAKTUUECKOTO IPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHUIX ypaBHEHUH U POpMyI.

[IpakTryeckue 3aHATHS JOJDKHBI OBITh OPraHU30BaHBI IpEnoaBaTeaeM TaKuM 00pa3oM,
YTOOBI OCTABAJIOCh BPEMsI Ha MEPHOJUYECKOE BBIMOJIHEHHE CTyIEHTaMH HEOOJbIION caMOCTOsI-
TEJIbHOM padOoThI B ayJTUTOPUHU JJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO0 MaTepHaa.

[IpenogaBaTenp, BeNylIUi IPaKTUYECKUE 3aHATHSL, JOJKEH COTJIaCOBBIBATh y4EOHO-TEMa-
TUYECKUH TJIaH 3aHATUH C JIEKTOPOM, UCTIOJIb30BATh EIMHYIO CHCTEMY 0003HaUCHHH.


http://webofscience.com/
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[IpenomaBaTento cienyeT JOOMBATHCS CUCTEMATHYECKON HEMPEPHIBHOW pabOThI CTY/ICH-
TOB B TEUCHHE CEMECTPA, HEOOXOMMO BBISIBIISITH CHIIBHBIX CTYIEHTOB U ITPUBIIEKATh MX K HAYYHOU
paboTe, K y4acTHIO B pa3HOT0 pojia OJIMMITNAZaX U KOHKYpcax.

CTyzIeHT I0JKEH OLlylaTh 3aMHTEPECOBAHHOCTD MPENOJABaTeNsl B JOCTUKEHUM KOHEY-
HOTO pe3ysbTaTa: B NMPUOOPETEHHUH OOYYAIOUIMMUCS MPOYHBIX 3HAHUI, YMEHUH U BIIaJCHUS
HaKOIJICHHOM nH(popManyeit 1yl pereHus 3a/1a4 B IpopecCuOHaIbHON eI TeTbHOCTH.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

[IpoBesenune 3aHATUH U aTTECTAMH BO3MOXKHO B JMCTAHIIMOHHOM (opMare ¢ MpUMEHE-
HUEM CHCTEMbI TUCTAHIIMOHHOTO 00y4yeHus yHuBepcutera (CAO-LMS) Ha ocHOBe pa3paboTaH-
HBIX Kadenpoit «MaTemaTrkay IIEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem pase-
JaM mporpammsl (cM. 1. 4.4).

[opsimok npoBenieHus: pabOT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTIEIbHBIMU
pacCHOpsHKCHHSIME TIPOPEKTOpa 10 y4eOHOUM padoTe W/WiIH IEHTPOM Y4eOHO-METOIUYEeCKON pa-
OOTEHI.

6.2. MeToauyecKkue YKa3aHHus JJisl 00yYAIOIIHXCS M0 0CBOEHUIO
TUCHUTITHHBI

Pasznen 1: nuddepenunanbHoe ucunciaeHne GyHKuuii 01HON nepeMeHHOM

[Tpu n3yuennn quddepeHnraIbHOro HCUncIeHus GyHKINUN 0HOM epeMEeHHOM o0paTHTe
BHUMaHME Ha MOHATHUE Ipeesia (yHKLIUU B TOUKE U METOIbl ero BbruucieHus. [Ipenen — onHo u3
OCHOBHBIX MOHATUN MareMaTH4ecKoro aHanusa. Ilpu BbluMciIeHMM NpeesioB QYHKIMM HAJO,

0 o
IpeKIe BCEro, BHIACHUTH XapakKTep HeompeneneHHocTH | —, —, 0-00, 00 —00, 1% |. Uro6sr
00
OBJIAJIETh TEXHUKOW pEIIeHUs 3ajjad Ha BBIYMCICHUE MPEAETIOB, HA/10 3HATH /IBa 3aMevaTeIbHbIX
npezena, TabauIly SKBUBAJICHTHBIX OECKOHEYHO MaJbIX, MpaBuiio JlonuTans, pa3indyHble IpUeMbl
PAacCKpBITUSI HEONPEEIEHHOCTEH B 3aBUCUMOCTH OT BUAA QYHKIIMHU U PELIUTh JOCTATOYHO OOJIb-
110€ KOJIMYECTBO 3a1a4.

[Ipy m3ydeHun TeM, MOCBSIIEHHBIX MPOU3BOAHON U nuddepennmany GyHKIUU, HATO
OCMBICIIMTh UX T€OMETPUYECKHI CMBICIT, IOHUMATh pa3indyie MeXay HUMH (auddeperuunan - 3to
IJIaBHAs JIMHEWHas 4acTh npupaieHus GyHkuun). TBepao 3HaTh (Kak TabIuIly YMHOKEHUs) Gop-
MyJbl 1uddepeHInpOBaHUs OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIMHA U npaBuia JudepeHpoBa-
HUA (Bce, KOHEYHO, HO 0COOEHHO MpaBmiio AuddepeHITupOBaHUs CI0KHON QYHKIINUN).

OOparuTte BHUMaHKE TaKke Ha 0cOOEHHOCTH U depeHIupoBaHus yHKIUH, 3aJaHHBIX
B HESIBHOU (popMme, mapamMeTpuiecKu, Ha mpueM jJorapudmuyeckoro nuddepeHupoBaHus.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHATh aJITOPUTM HCCIe0BaHUs QYHKIUN U TOCTpOe-
HUS rpaUKOB: ONpeieleHne TOYEK pa3phiBa (M UX KiIacCU(UKALINIO), ACUMIITOT Ipaduka (BepTu-
KaJbHOH, HAaKJIOHHOU, TOPU30HTAJIBLHOI ), HEOOXOIMMBIE U IOCTATOYHBIE YCIOBUS MOHOTOHHOCTH
(GYHKIMH, CYIIECTBOBAHUS JIOKAJIbHOTO SKCTPEMyMa, MPOMEKYTKOB BBITYKIOCTH U BOTHYTOCTH
(byHKLIMU ¥ TOYeK Tepernoa.

Paznen 2: nudpepenunanbHoe ncuucaeHue GyHKIUI HECKOJIbKHX NepeMeHHbIX

[Tpu n3y4eHnn JAaHHOTO pasjieia 00paTUTe BHUMaHUE HA TO, YTO (DYHKIHS ABYX ITEPEMEH-
HBIX UMEET HATJISITHBIN T€OMETPUUYECKUIN CMBICI — 3TO IOBEPXHOCTH B TPEXMEPHOM MTPOCTPAHCTBE
Hamo ocMbICIUTE TOHATHS YaCTHBIX MPOU3BOIHBIX U TTOJHOTO A depeHimana u 0cCoOeH-
HOCTb MX BBIYHMCIICHHS, OBIQ/IETh TEXHUKOW BHIUMCICHUS MPOU3BOJHBIX OT CIOXHOW (DyHKIIHK

HECKOJIbKUX NepeMeHHbIX. ClieyeT oOpaTuTh BHUMaHKUE Ha TO, YTO i QyHKIMH Z = Z(X, y)



13

CMeEIlIaHHbIe YaCTHBIE MPOU3BOAHBIE BTOPOTO MOPSIKA PAaBHBI MEKY COOOM: = (Teo-

pema IlIBapiia), To ecTh MOpsIOK AU PEPEHIIMPOBAHUS HE UMEET 3HAUCHUSI.

Jliist yHKIIMY HECKOJIBKUX MEPEMEHHBIX CKOPOCTh H3MEHEHUS (DYHKIMH B TIPOU3BOJIHLHOM
HATPABIICHUU XapaKTePU3yeTCs MPOU3BOIHON 0 HANPABICHUIO, & HAUOOJbIIIAsE CKOPOCTh H3Me-
HeHHs QYHKIMK Oy/IeT B HAIPaBJICHUH BEKTOPA IPaJIEHTA.

Craenyer oOpatuTh B 3TOH TeMe BHUMaHUE Ha HEOOXOJMMOE M JOCTATOYHOE YCIOBHSA CY-
HIECTBOBAHUS KCTpeMyMa (PYHKIIUH HECKOJIbKUX ITePEMEHHBIX.

Pa3nen 3: uHTerpajbHoe HCUHCIEHHE

B uHTerpanpbHOM HMCYHCICHUHW pemiaeTcs 3ajada, oOpaTHOM TOM, KOTopasi paccMaTpHBa-
nach B uddepeHIHanbHOM HCUHCICHNN: HEOOXOMMMO HANTH JUTst HaHHOM QyHKiun | (X) TaKylo

(GyHKLMIO, TPOU3BOAHAS OT KOTOPOH Obliia Obl paBHA 3a7jaHHON. MIHTerpupoBanue GpyHKIuil — 10-
CTAaTOYHO CJIOKHBIN pa3/ie]l MaTEMATUKH, OBJIAJIETh KOTOPBIM MOKHO TOJIBKO, €CJIA CTYJEHT «BO3b-
MET» JI0CTaTOYHO OO0JIBLIOE KOJUYECTBO UHTErPAIOB PAa3HOT0 TUIIA.

Hano TBepao 3HaTh TabaMIly MHTErPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIUH, OCHOB-
HbI€ METO/Ibl MHTEIPUPOBaHUS (3aMEHa [TIepEMEHHOM, T0JIBEICHUE 01 3HAK Ju(depeHimana, uH-
TErpUPOBAHUE T10 YaCTSM, IPUEMbI BBIYMCIECHUS HHTErPAIOB OT pallMOHAIBHBIX Ipo0eH, OT paz-
HOT'O THIIa TPUTOHOMETPUYECKUX (QYHKIIUIT).

Hano ocMbICaIuTh €1MHCTBO ITOAXO0AA K TOCTPOCHHUIO ONPEIEICHHBIX, KPATHBIX, KPUBOJIU-
HENHBIX, IOBEPXHOCTHBIX MHTETPAJIOB — IOCTPOEHUE HEKOTOPOM MHTETPAJIbHOM CyMMBI M IIpe-
JIETIbHBIN TEPEXO/.

3HaTh Fr€OMETPUYECKHI CMBICII U OCHOBHYIO ()OPMYILY BBIYMCIICHUS ONPEAEICHHbBIX UHTE-
rpanoB — Gpopmyny Hetorona — JleiitbHuma, reomerprdeckie U pU3nuecKue MpUI0okKeHUs OTpee-
JICHHBIX M KPAaTHBIX MHTErPaJioB, YMETh HAXOJUTh IUIOIIAb MNIOCKON (UTYpHI, JJIMHY KPUBOM,
00BEM U IJIOLIAAb IOBEPXHOCTH TEJ BPAIICHHUS.

7. ®DOoHJ OLIEHOYHBIX CPEICTB

@DOH/JT OLICHOYHBIX CPEACTB MpenacTaBieH B [Ipunoxkenuu 2 k paboyeil mporpaMme U BKIIOYAET
pa3aensr:

1. MeTop1 KOHTPOJIS ¥ OLIEHUBAHUS PE3YIIbTATOB OOyUCHHS.
2. I1Ikana ¥ KpUTEpUU OLICHUBAHUS PE3yJIbTATOB O0YUEHUS.
3. OueHOYHBIE CPEJICTRA.

3.1. Texymuii KOHTPOJIb.

3.2. IlpoMexxyToUyHasi aTTeCTaIlus.
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Ilpunoscenue 1

TemaTuyeckuil IJIaH TUCHUILUINHBI «MaTeMaTHYeCKUIl aHAJIN3» M0 HANIPABJIEHUIO NOATOTOBKHU
08.03.01 CtpourenncTBo
IMpoduanb
YpOaHUCTHKA U CTPOUTEIBLCTBO (faKajaaBp)
®opma 00y4eHUS — OUHO-3204YHAS

T'ox Hadopa 2025/2026
Buabl yueOHoii padoThl,
Buabl camocTosiTeJIbHOM pa- ®opmbl
BKJIIOYasl CAMOCTOSAATEIbHYIO GOThI ATTecTa
a = paboTy CTy1eHTOB
NQ Paszen 5 |5 , CrynenTos i
n/n 21 GEJ 5 qza U TPYJAOEMKOCTDh B Yacax
@ o
@) = &) Pe-
J| I/C | JIa6 | CPC | KCP | K.P. | K.IL |PTP | ¢e- | K/p | D 3
part
Bropoi cemecTp
Paznen 1. ludgdepennnanbHoe ucuuc-
JieHne QyHKIUI 0THOM NepeMeHHOM.
Yucnosas nocnenoBarenbHocTsb. [Ipenen
11 2 1 2 2 9 +

YHCIIOBOM MOCIEA0BATEILHOCTH U €TI0
cBoiictBa. [IpaBumna nmpeneapHOTO Mepe-
xoma. Oynaknus. [Ipegen Gynkuu. Teo-
pemsbl o nipeaenax GyHkuuu. [lepBolit n
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BTOPO# 3aMevarebHbIe peebl. Cpas-
HeHre 0ECKOHEYHO MaJIBIX ¥ OECKOHEYHO
0ONBIINX BEJIWYHMH. DKBUBAJIEHTHBIE Oec-
KOHEYHO MaJible BEJIMYUHEL.

Boiaaua 3aganmii PI'P Ne 1 mo mare-
MATHYECKOMY AHAJIHM3Y.

1.2

PackpeiTe HeompeneneHHOCTENH pas3iny-
Horo tuma. HempepsiBHOCTh GYHKIHMA B
TOYKE U Ha IpoMexyTKe. OTHOCTOPOHHUE
npenensl. Touku paspeiBa pyHkiuu. [pu-
MEpBI PEIICHUS 3a/1a4.

1.3

[TpousBonnas ¢yukuuu. IlpaBuna aud-
¢depeHuupoBanust U (HOPMYJIbl BbIUUCIIE-
HUSl TPOU3BOAHBIX. TexHuka muddepen-
mupoBanud. Juddepenmponanue odpat-
HBIX (YHKIUH, QYHKIMHA, 3aJaHHBIX He-
SBHO, TApaMETPHUYECKH, JOoTapupmuye-
ckoe nuddepeHnupoBaHue.

1.4

Juddepenuman. 'eomerpudeckuii cMbICI
muddepennmana. [IpousBoansie u aud-
¢depennuansl BelcmMx mHopsiakos. Ilpu-
ONMMOKEHHBIE BBIYUCICHUS C TOMOLIBIO
muddepennmanos. [Ipasuno Jlonurans.
®opmyna Tennopa. PackpsiTue Heolpe-
JIEJIEHHOCTEN pa3InyHoro Tuna. Pasnoxe-
HUSl OCHOBHBIX AJIEMEHTapHbIX (PYHKUIHN
no ¢popmysne MakiopeHa.
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1.5

[TonmHOE HMccnenoBaHUe PYHKIMA U TIO-
ctpoenue rpaduxos. [Ipumeps! (poo-
JKEHUE).

CamocrosiTesbHast padora Nel Ha ce-
MHUHape 0 (PYHKIMUSAM OTHOM NepeMeH-
HOM.

1.6

Pazgen 2. @®yHKIMU HECKOJIbKHUX Mepe-
MeHHBIX. JIMHUM ¥ TOBEPXHOCTH YPOBHS.
Yactable Mpou3BoiHbIE U qud depeHnan
nepBoro nopsiaka. [lomsberit muddepen-
nuan. [IpousBonHbIe CIOKHON (QYHKIIHH.
[TponsBonHas (yHKOMM, 3aJaHHOW He-
sBHO. YacTHbIe Mpou3BojHbIE U Audde-
pEHIMaNbl BBICIIMX MOPAIKOB. Teopema
[IBapua.

Boinaya 3aganuii PI'P Ne 2 no ¢vyHk-
IMSIM_HECKOJbKHX IePeMEHHBIX

1.7

[TpousBogHas mo HampaBieHuro. ['paau-
€HT. DKCTpeMyM (YHKIMH HECKOJbKHX
nepemMeHHbIX. HeoOXoaumeie u 1ocTaTou-
HBIE YCIOBUS DKCTPEMyMa.
CamocrosiTesibHass padora Ne 2 Ha ce-
MHUHape 1Mo GyHKIUIM HeCKOJIbKHX Ie-
peMEHHBIX.

1.8

Paznen 3. UnTerpajibHoe ucumcjieHue

[TepBoobOpazHas. HeonpeneneHHbIi nHTe-
rpaj W ero cBoucTBa. Meroj Hemocpen-
CTBEHHOT'0 MHTEerpupoBanus. IHTerpupo-
BaHME C MMOMOIIBIO 3aMEHBI TTEPEMEHHOM,
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MOABEACHUEM 1101 3HaK auddepennmana.
MeTo1 MHTETPUPOBAHUS TI0 YACTSIM.
Boigaua 3aganuii PI'P Ne 3 mo mHTe-
IPAJLHOMY HCYHUCIEHUI).

1.9

WHuTerpupoBaHue palMoHaIbHBIX IpO0Eii,
MHTETPUPOBAHUE HEKOTOPBIX BUI0B Uppa-
LUMOHANBHBIX QyHKIMHA. VHTEerpupoBanue
TPUTOHOMETPUYECKHUX (PYHKIUH.

1.10

Bbruuciienue onpeieseHHbIX UHTETPAIOB
no ¢opmyne Hriorona-Jleitbnuna. 3a-
MEHA TICPEMEHHOI W MHTETPUPOBAHUE 110
4acTsSIM B ONPEJICIICHHOM HHTETpalie.

10

1.11

[IpunoxeHus onpeneseHHOro MHTErpasia
B TC€OMETPUU U MEXaHHKE (BBIYUCICHUE
iomaaen MIoCKuX (puryp, JIMHBI KpH-
Boi). [IpumnoxeHus onpeaeieHHOro UHTe-
rpajia B TeOMETPUU U MEXaHUKE (BBIUKC-
JeHue o0BeMOB, IUIOUaell MOBEPXHO-
CTH).

11

1.12

HecoOcTBeHHbIE MHTErpajbl MEPBOTO U
BTOPOI'0 pOJa, UX BBIYHUCIICHUE.

12

1.13

3ajaun, MPUBOJIAIIME K KPaTHBIM WHTE-
rpanam. BelunciieHre ABOMHBIX MHTETpa-
JIOB CBEJICHHEM K MTOBTOPHBIM. 3aJauM Ha
W3MEHEHHUE IMOpsAJKa WHTETPUPOBAHUS B
JIBOMHOM HHTerpaiie. ['eomerpuyeckue u
dbuznuecKre MPUIIOKEHUS KPATHBIX UHTE-
rpajioB, IPUMEPHI BEIYUCIICHUS.

13

1.14

KoHTposbHOE TecTHpPOBaHME 1O KYPCY.

14
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®opma aTTecTAllMU

15-18

Bcero 4acoB 1o JUCHUIINHE

28

108

PI'P

cam.
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCLMILIMHE

«MaTteMaTHYEeCKUHA AaHAJIN3»

Hamnpasnenune noarorosku: 08.03.01 Ctpoutenscrso.
[Ipodmnm: YpOaHHCTHKA U CTPOUTEIHCTBO
®opma 00y4yeHHS: OUHO-3a0UHAsI.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJISAA ¥ OlleHUBAHUS Pe3yJIbTATOB 00y4YeHHs

I[JI?I KOHTPOJIA YCIICBACMOCTH N KQ4Y€CTBAa OCBOCHUA JUCHUIIIIMHBI HaCTOﬂIIIefI nporpaMMoﬁ

MPEAYCMOTPEHBI CISAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH YCIIEBAEMOCTH (TEKYIIHI KOHTPOJIb);

- IPOMEXKYTOYHAs aTTecTalus (3K3aMeH).

2. llIkajia 1 KPUTEPUH OLIEHUBAHUS Pe3yabTATOB 00yYeHU s

dopMa NPOME:KYTOUHOI aTTeCTAllMN: IK3aMeH

HpOMe)KYTO‘IHaH aTTeCTranuusia 06y11a}0m1/1xc;1 B Q)opMe 9K3aMCHA MPOBOJUTCA IO pE3yJibTaTaM
BBINIOJIHCHHUA BCEX BUAOB y‘I€6HOI7I pa6OTBI, NpeaAyCMOTPCHHBIX y‘Ie6HBIM IIJIaHOM I10 HaHHOﬁ AUCIU-
IJIMHE, IPpU 3TOM YYUTBIBAKOTCA PE3YJIbTATBI TCKYWICTO KOHTPOJIA YCIIEBACMOCTHU B TCUCHUC CC-
MECTpa. OI.[CHKa CTCIICHU OOCTUXKCHUSA O6y"laIOH_[I/IMI/IC$I IUIaHUPYEMBIX PE3YJIbTATOB 06yquI/1;1 oo
AUCHUIIIIMHE ITPOBOAUTCA MPCTIOAABATCIIEM, BEAYIIUM 3aHATHA 110 JUCHUIITIMHE METOJA0OM IKCIICPT-
HOM oneHkH. Ilo uroram HpOMe)KYTOQHOﬁ aTTeCTalu 110 JUCHUIIIIMHE BBICTABIIACTCA OLICHKA «OT-
JIAYHO», «XO0POII0», «YAOBJIICTBOPUTCIIBHO» UIIN «HCYJOBJICTBOPUTCIILHO)).

Ixana oueHuBaAHUA

Onucanue

OT1auuHo

BeimonHeHs! Bce 00si3aTesbHbIE YCJI0BHS NMOATOTOBKH CTYy-
JAEHTa K NPOMEKYTOYHOH aTTeCTallMH, IPEIyCMOTPEHHBIE
porpaMMoi JuciuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEACHHBIM B
TabIUIax, oepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HABBIKaMH, IPUMEHSET UX B CUTYalUsAX MOBBIILIEHHOW CIOXHO-
ctu. IIpm 3TOM MoOryr OBITH JOMYIIEHBl HE3HAYUTEIHHBIC
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs NpPU MEpPeHOoCce 3HAHUU U
YMEHHI Ha HOBBIE, HECTaHJAPTHBIE 3a/1a4H.
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Xoporio

BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTecTalluH, INPEIyCMOTPEHHBIE
nporpaMMoil JucHUIUIMHbEL. CTyJIEeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabIUIax, ONePUPYyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIKaMH. B TO jxe BpeMs IIpu OTBETE AOIYCKAET HECYILIECTBECH-
HBIE IIOIPEIIHOCTH, 3a/1a4d PEIIaeT C HEeI04YeTaMH, HE BIIUAIO-
LIMMH Ha OOLIUI X0/ peleHusl.

Y 10BIETBOPUTETILHO

BrinonHeHsl Bce 00s13aTe/ibHbIE YCJIOBHSI MOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTalllu, NPeIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbl. CTyIeHT JIeMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB MTOKA3aTENsIM, IPUBEJACHHBIM B
TabJInIax, onepupyeT NpUOOPETEHHBIMH 3HAHUSMHU, YMEHUSIMH,
HaBbIKaMu. Ho moka3biBaeT HernyOoKue 3HaHUS, IPU OTBETE HE
JIOITYCKaeT rpyObIX OMMOOK MM MIPOTUBOPEUHil, OJJHAKO B (op-
MYJIUPOBAHUU OTBETAa OTCYTCTBYET JOJDKHAS CBSI3b MEX]y aHa-
JU30M, apryMeHTalueil U BBIBOJAAMHU, B PEIICHUH 3a/1ad MOTYT
CoJIepKaThCs rpyoble OMMOKH. [[71st momy4YeHus MpaBUIIBHOTO OT-
BeTa TPEOYIOTCS YTOUHSIOLIUE BOIIPOCHI.

HeynosnersopurenpHo

He BbInosnHEHBI 00s13aTeIbHBbIC YCJOBHSI NOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH aTTeCTAallMH, IPEIyCMOTPEHHBIC
nporpammont aucuurinHbl, UJIW cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHWM, YMEHHI, HABBIKOB IPUBEICHHBIM
B TaOJIMIIaX, TOMYCKalOTCs 3HAYUTENbHbIE OIINOKH, TPOSBIIAETCS
OTCYTCTBHME 3HAHWW, YMEHWH, HAaBBIKOB II0 POy IOKa3aTelei,
CTYJIEHT UCHBITBIBAECT 3HAYUTEIbHBIE 3aTPYIHEHUS IIPU OIEpH-
pPOBaHUU 3HAHUAMU U YMEHUAMU.

3. OueHo4YHbBIE CPeCTBA

/i

HaunmenoBaunue
OIIEHOYHOTO Cpel-
CTBa

[IpencraBnenue oue-
HOYHOTO CPEJCTBA B
DOC

KpaTkas xapakTepucTuka OLEHOYHOTO
CpeacTBa

Konrponbnas (ca-
MOCTOSITEJIbHAs)
pabora

(KP)

CpencTBo NpoBEpKH YMEHUHN NPUMEHSTh
MOJTyYeHHbIE 3HAHUS JJIs pellleHus 3a/1ad
OTpe/IeIEHHOr0 THMa MO TeMe WU pa3-
neny

KOHTpOJIBHLIC 3aaa-
HUA
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PacuerHo-rpadu-
yeckas padbora

(PTP)

CpencTBo MpoOBEpKU YMEHUN MPUMEHSTH
MOJTyYEHHBIE 3HAHUS T10 3apaHee orpeje-
JIGHHON METOJMKE I PEIICHHS 3a1ad
WU 33JlaHdd 110 MOJIYJII0 WU JUCIH-
IUIMHE B I[CJIOM.

Kommiexkr 3amanwmii
JUTS BBITIOJTHEHUS pac-
4eTHO-TpaduIeCKOn
paboThI

YceTHbIi onpoc co-

Cpe,ﬂCTBO KOHTPOJIA, OPpraHMu30BaHHOC KaK
cricnuajbHas 6CCCZ[3. neaarornycCKoro pa-
OOTHHKA C O6y‘laIOH_[I/IMCH Ha TCMbI, CBA-

Bompocsl o

OecenoBaHue, 3aHHBIC C U3y4aeMOU TUCIMIIMHOM, ¥ pac- | TeMam/pasjiesaM Juc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beEMa 3HAHUHI LIUIUIMHBI
o0yyaromierocs 1Mo OINpeeIeHHOMY pa3-
Jieny, TeMe, IpoOIeMe | T.11.
CucreMa CTaHIapTU3NPOBAHHBIX 3aJIaHUH,
Tect ITO3BOJISIONIAS aBTOMAaTU3HUPO-
4 Bapuanr tecra
(T) BaTh IMPOLENYPY U3MEPEHUS YPOBHS 3Ha-
HUHN 1 yMEHUI 00y4Jaromerocs.
5 | Dk3amenanuonnbie | CpecTBO TPOBEPKH 3HAHHMA, YMEHHH, | DK3aMCHAIIMOHHBIC
OMJICTHI HAaBBIKOB. MOJKET BKJIFOYATh KOMILIEKC T€O- | OMIICTHI
(OB) PETHYECKHUX BOIPOCOB, 3aj7ad, IpaKTHYC-

CKUX 3aJaHuil.

3.1. Tekyumuii KOHTPOJIb

OueHoYHbIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE BOIIPOCHI
U 3a/1aHus B popMe OIIaHKOBOTO TECTUPOBAHUS ISl KOHTPOJISI OCBOEHUSI 00YyUaIOIIUMUCS Pa3esioB
JTUACHUIUINHEL, ipreM PI'P.

Conepxanue pacueTHO-TpaguIecKuX padoT.

PacuyerHo-rpadguyeckas padora Nel nmo nuddepeHunanbHOMy HCUYHCICHUIO PYHKIMI OXHOM
NepeMeHHOH

KpaTkoe copepxxaHue 1 dTarnbl pacdeTHO-TpapuiecKoi paboThl:
ITpenen uncioBoi MOCIEIO0BATENBHOCTH, Mpeen (yHKIHH.
HccnenoBanuie pyHKINN HA HETIPEPHIBHOCTb.

Beruucnenue npou3BoAHBIX (GYHKINH.

UccnenoBanue GyHKIIUH, TOCTPOECHUE TPAPUKOB.

PacuerHo-rpadguyeckas padora Ne 2 o pyHKIMAM HECKOJIBLKHUX IIepeMEHHbIX.

Kpatkoe coneprkanue pacueTHO-TpauiecKoit paboThI:
OYHKINHI HECKOIBKUX MePEeMEHHBIX. YacTHBIC TPOU3BOIHBIE. [IpOM3BOIHBIC OT CIOXKHBIX (PYHK-
. [Ipon3BoHas Mo HAMPaBICHUIO U TPAJUEHT. DKCTpeMYM (DYHKLINHU ABYX MEPEMEHHBIX.

PacuerHo-rpadguyeckast padora Ne 3 10 HHTErpajJbHOMY HCYHCICHHIO.

KpaTkoe copepxxaHue 1 3Tarnbl pacdeTHO-Tpapuieckoi paboThI:
Ilepguiti sman:

MeTtopl HHTErpUpOBaHUs. Beluncienne HeonpeaeneHHbIX HHTETPaloB.
Bmopou sman:
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[TpunoxeHus onpeeNeHHbIX HHTETpaioB. VccienoBanue cXoAUMOCTH HECOOCTBEHHBIX HHTETpa-
JIOB.

KoMmmuiekr 3axanui
JJIsl BBINIOJTHEHNUs pacyeTHO-rpaguyeckux pador (PI'P)
1o aucuuIuinHe « MareMaTH4ecKuil aHAJIU3»

Teopust npenenos u auddepeHuuposanue GyHKUHMH OHON NepeMeHHOI

1. Haiitu npenensr:

(2—n)2—(1+n)2 IimM—\S/8n3+3

lim 5 5
"= (1+n) —(2-n) e Yn+54n

2 n?
Iim(zn +3] , lim n(\/n2 +1—n), i (n—mf”*l

n—oo 2 00
-o| 2n°+1 n— e Bt
. 2x%+11x+15 . 4x?
lim———M—. lim——.
x—>-3 X+3 x-0 8in“ 3X
Mgt . sin3x ) 7
lim———— lim=—=3 lim (1-3x)™"
n>e 302 4 g0 x>01 _ X x—>+0
0, x<-rx
2. UccnenoBath Ha HEMPEPHIBHOCTD U BBITOJIHUTD YepTex: Y =<SINX, —7 <X <0
T, x>0

3. Haiitn mpon3BOIHYIO (yHKINU:

3 2
y:2(3x +4x _X_Z). y = Inarcsiny1—e*.
151+
3P+l

X— X X=
fgx—ctgx 30

\/E t3
y :sin(;ﬂj.

y =arctg

y:LESX y=arctg2;+sinln2x
3sin(12x+1) 1— 2x2
y:arctgglnﬂ y:(\/;)
X+2
X3
sin(x—2y)+—=7x x=e"'cost, y=e' cost
y

4. CocTaBUTh ypaBHEHMs KacaTeIbHOM M HOPMAJIM K JAHHOW KPHBOM B TOYKe ¢ aOcmuccoil X, :

y=x>+8/x-32, x,=4.
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5. IpoBecTH MONHOE MecIenoBanme u noctpouts rpaduk f (X)=x*+—=
X

@DYHKIHUN HECKOJbKHUX MepeMeHHbIX
x* +3y?
1. HaiiTi yacTHbIE NPOM3BOIHBIE BTOPOTO TMOPAIKA, YOETUTBCS, UTO Zy =27y | Z=———"—
Xy

2

2. Haiitu rpamuent Gynkiuun z = f(x,y) BT1ouke M, (X,,Y,): z= yT , M,(4,6).
X

3. UccnenoBath Ha 3KCTpeMyM QPyHKIUIO Z = X? —X+ y2 +2y.

HNurerpuposanue
BoiunciauTh Heonpe/ieleHHbIe HHTErPajbl
IL' [x-27dx, J(x+1)exdx, [xcos3xdx, [e*cosxdx,
2(x+ N
j dx I dx J‘ x+18 dx I X+1 Isin3xdx
x? —6x+18" *x?+6x+5’ (Xx—6)(x+2) x*+3 " “cos’x
BbiunciauThb onpe/esieHHbIe HHTErPaJibl

T 3sin? xcos xdx }L [(x—D)e*dx j

0 T 0V1+3xT o ' \/7+Inx

}3 f1+x2 N —f* dx }X2+2de

11+«/3x 2’ Sarctgx 1(3x+5)? " o X241

VB3 2

X dx,  [Va-xPdx, ISsm xcosxdx , J'

0 VJ1+x° 0 5 V1+3x

1 e’
(x—=21)e*dx,
!,. Jl. xV7+Inx
HecoOcTBeHHbIE MHTErPaJIbI

1. YkaxwuTte, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISICTCS] CXOSATIIIMCS
[Vxdx, [xPdx, [Vx°dx.

1 1 1

2. BeruucauTpe MHTErpall, yCTAaHOBUTB €0 CXOANMMOCTh WIIA PACXOJUMOCTh f 1

'

3. BeurcnuTh HHTETpaj, yCTAHOBUTD €r0 CXOJAUMOCTh WUITA PACXOJAUMOCTh jln xdx
1
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a dx
4. BeraucnuTh HeCOOCTBEHHBIN HHTETPA jT , YCTAaHOBUTH €r0 CXOAUMOCTbH UJIA
04/ X

PacXxoUMOCTb.

¢ dx
5. BBIYHCIUTHh HECOOCTBEHHBIN HHTETPa J—Z , YCTAaHOBUTB €0 CXOAUMOCTb WU
-1
pacxoauMOCTb.
dx
1+x°

0
6. BeraucinuTe HHTErpail, YCTAHOBUTH €TI0 CXOJUMOCTD HUJIM PaCXOIUMOCTD J.

0

o0
7. BBIYHCIUTD UHTETPAJ, yCTAHOBUTH €TO CXOAMMOCTD MIIA PACXOAUMOCTD J In xdx
1

1
. dx
8. BI)I‘-II/ICJII/ITI) H€CO6CTBCHHI)II/I I/IHTGFpaJI J._Z 5 yCTaHOBI/ITI) €ro CXOANMOCTh NJIN
X
-1

PacxoIuMOCTb.
KpaTnbie uHTErpajinl

1. U3MeHUTh NOpSAOK UHTETPUPOBAHUS B IBOTHOM MHTETpaJIe

6—

2 X 1 2-y
a. [dx [ f(xy)dy, b. [dy [ f(x y)x.
0 X 0 Jy

2

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

3. Beruncnuth

”(12x2y2 +16x°y* ) dxdy;

D

D: x=1y=x y=—Jx.

4. Bpruucnuth

(jj)(xz + y)dxdy, D — MHOXeCTBO TOYEK IIOCKOCTH, OTPAHUYEHHOE JINHUSMH
D

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

5. Haittu nnomaas GUrypsl, orpaHM4eHHON TaHHBIMU JTMHUSIMH
y=3/x, y=4e, y=3 y=4.
6. Haiitu nnomaas Gurypsl, orpaHU4eHHON TUHUSAMU Y = X2, y=—X+2

8. HaiiTt 00beM Tea, mosyueHHoro BpaiieHrneM BOokpyr ocu OY ¢urypsl, orpaHuueHHON JIHHU-
3
amu Y=X°, y=1 x=0.

9. Haiiti 00beM Tena, moay4eHHOro BpamieHueM Bokpyr ocu OX durypbl, orpaHuueHHON JTHHU-
2 2
s Yy=X", Yy =X.
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KonTposabHbie padoThl (IpuMepbI)
Bapuant

1. [Toctpouts rpaduk: y =3C€0S2X

2. Haittu npenensi:

i (5—n)2+(5+n)2 _ 1-c0S2X X —xP—x-2
1) lim 5 5 2)lim———— 3) lim— 5
n—»c0 (5—n) _(5+ n) x—0 ezx -1 x=2 X° —2X“ 4+ X—-2

1

2 _y— 2
4) “mx—xl 5) Iim(m) 6) Iim(x—\/xz—x+1)

x—2 In(x—l) x>0\ 1+ XCO0S X X

—X, X<0

3. HccnenoBath Ha HEMPEPHIBHOCTD U BBIMIOJIHUTH YEPTEK: Y = x?, 0<x<?2

3, x>2
Bapuant
1. Haiitu npou3Boanyto Y, :
a) y:arctgslnﬂ 6) y:(&)
X+2
. X —t t
B) Sin(x—2y)+—=7x r) x=e"'cost, y=e'cost
y

2. Hatitu Iim(i— 1 ]
x>x| X arctgx

1
3. [IpoBecTu MOTHOE UCCIIEAOBaHKIE M TOCTPOUTH rpaduk f (X) =x*+ —.

X

Bapuaunt

ou

Nel. BerancauTe NpOU3BOAHYIO 110 HAIIPABIECHUIO —— W HAWTU MOAYJb BEKTOpA I'PaJUEHTa JJIs

0S

X
dynxman U = 2XY + T +2° B Toue A(6;9;1) B nanpaBieHuH, COCTABJISIONIEM C OCIMU KOOp-

HUHAaT yI'JIbL y y .

Ne2. Vcerenoats Ha sxcrpemym dyuxmio Z = Xy(1—4x2 —4y) —5.

Ne3. z=In(y—x*), x=+/sint, y=cost. Haiiru %
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Bapuant

BeEYUUCIUTESE:

16 dx
1.j .
S Jx -2

2
2. _[(2x+1)-1nxdx :
1

3x? -4 sin® 3x 2x -1
3. dx. 4, dx. 5. | ———dx.
J-x2+4x '[cosz3x I,/4_2x_x2

1. BbIYMCIUTH UHTETPAJIBL:
+00

2 T dx
.!xe dx . !m

I/I306paSI/ITB o0JacTh HHTCTPUPOBAHUA U U3MCHUTDH IMOPAJOK HHTCTPHUPOBAHUS B IIOBTOPHOM HHTC-
rpaie

0 Voo

Jax [rGeydy.

-4 0

BbruucinTte momans (GUrypel, OTpaHUYCHHOW JIMHUSMH
2
y=2-x", y=x.
BapuaHT 3a1aHuil TPEHHPOBOYHOIO TeCTA.

3agaun

3
1 yacrTp 1. y=sininx, y,y"=? 2. y:M, dy-?
X
y =3x*+xe*,x,=2[1x=0,1, Jy-?

4. Haiiti Tpou3BOJHYIO Y, :

a) y= S’Sin4 XT_3 6) y= Xarctg7x

B) e*y+lzc033x r) Xx=cost+sint, y=sint—tcost

X

5. Uccnenosars Ha skerpemyM f (X)=(x— 3)2 (x-5).

2X
6. HaiiTu nHTEpBaJIbl MOHOTOHHOCTH Y = — .
X

3
7. Haiitu HanGonbliee, HanMeHblee 3HaueHne QyHKn f (X) = 3 —16X Ha oTpe3ke [—5;1] .
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1
8. [ocTpouTh KacaTenbHyIO K rpaduky QyHkimn f (X) =3arccos x* B Touke X = 5

2 yacTthb 9. HaiiTu nipenensi:
_ (3+n) =(2+n)’ _ tg2x o xXP42x— .
1) Ilm( )2 ( )2 2)lim tzgx 3) Ilmier—ZZ(3 4 |Im@
n—>o 2+n) _( -n x>0 g% — x>-3 X +5X° +6X Hgtg:%x
3 yacThb
0, x<-rx
10. HccnenoBarh Ha HEMPEPHIBHOCTD U BBITOJIHUTD YepTex: Y =1SiNX, —7 <x<0.
T, X>0
X3
11. [IpoBecTH MOJTHOE UCCIIEIOBAHKUE U TOCTPOUTH Tpaduk f (X) == h
X —
KonTpoJibHbIe padoThl (IpUMeEpbI)
Bapuanr
1. I[Toctpouts rpaduk: y =3C0S2X
2. Haiftu npenensi:
2 2
. (5=n)"+(5+n . 1-c0s2x X =xP—x=2
1) Ilm( )2 ( )2 2)lim———— 3) lim—; >
2 (5-n) —(5+n G -G | -2 X —2X° + X —2

2_y— 2
4) “mx—xl 5) Iim(m} 6) Iim(x—\/xz—x+1)

=2 In(x-1) x>0\ 1+ X COS X X—>0

-X, X<0

3. HccnenosaTh Ha HEMPEPHIBHOCTH U BBIMOMHUTH depTexk: Y =4 X°, 0< X <2

3, Xx>2
Bapuaunt
1. HaiiTu npou3BoaHyto Y, :
a) yzarctgslnﬂ 6) y=<\/§)
X+2
XS
B) Sin(x—2y)+—=7x r) x=e'cost, y=e'cost
y

2. Hatitut lim 1— 1
x>2| X arctgx
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1
3. [IpoBecTH MONHOE MCCIenoBaHue U ocTpouTs rpaduk f (X) =X +—=

x?
Bapuanr.

ou

Nel. BbruncauTs Npou3BOIHYIO M0 HAIPABJIEHUI0 —— W HAaWTH MOAYJb BEKTOpA I'pajUeHTa AJIs

0S

X
dysknun U = 2Xy + T +7° B Touke A(6;9;1) B nanpaBieHnH, COCTABIAIOMIEM € OCSIMH KOOP-

yrael COSax =—, COSfB=—, y<—
UHAT yIJIbl \ : .
A 7 7 v >

Ne2. Vcerenoats ua sxcrpemym dyuxmio Z = Xy(1—4x2 —4y) —5.

Ne3. z=In(y—x*), X=+/sint, y=cost. Haiiru %

Bapuanr

BeUYUCIUTSE:

2
2. [(2x+1)-In xdx .
1
. 3 _
S j3x Y a [ s [l .
X +4x cos” 3x 4-—2x—x2
1. BBIUMCIUTH UHTETPAJIBIL:

400 ) +o0 d
J.xe_x dx . j al
1 e X

N3006pa3uth 001aCTh HHTETPUPOBAHUS U U3MEHHUTH MOPSAJOK UHTEIPUPOBAHUS B IOBTOPHOM HHTE-
rpaie

S(x;y)dy.

L
&

Bbruuciute 1miomans (GUrypel, OrpaHUuEeHHON JTMHUSMHU

2
y=2-x", y=x.
BapuaHT 3a1aHuil TPEHUPOBOYHOIO TECTA.

3agaun

arcctg?/x

1 yacTp 1. y=sininx, y,y"=? 2. y=——-"-—,dy-"? 3.

y =3x" +xe*,%x,=2[x=0,1, Jy—?
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4. Haiitu npou3BoaHyIO Y,

a)y= stin4 X__3 6) y= X AC97x
X

B) e*y+lzc033x r) X=cost+sint, y =sint—tcost
X

5. UccaemoBath Ha S5KcTpeMyM f (X) = (X —3)2 (X —5) .

2x
6. HaliTu nHTEpBaIbl MOHOTOHHOCTH Y = — .
X

3
o X
7. Haiitn nanGobiuee, HauMeHbIee 3Hadenne Gyukmun f (X)= 3 —16x na orpeske [-5;1].

1
8. IlocTpouTs KacaTenbHyIO K TpaduKy GyHKIUU f (X) =3arccos x* B Touxe X = E .

2 yacTthb 9. HaiiTu nipenensi:
2 2
. (3+n)" —=(2+n 192X . xX*+2x-3 . tg5x
1) Ilm( )2 ( )2 2)lim ng 3) lim ————r Ilmg—
"= (24+n) —(1-n) x>0e” — OB 45X +6X o7 tg3X
3 yacThb
0, x<-rx
10. WccnemnoBarh Ha HEMPEPHIBHOCTH U BBIMTOJIHUTD UepTex: Y =4SiNX, —7 <x<0.
7, X=0
X3
11. TpoBecTH MONHOE HCCIenoBaHue i TocTpouTh rpaduk f (X)=— 7
X —

Kpurepun onenkn:

- OLIEHKA «3aYTEHO» BBICTABIISIETCS CTY/IEHTY, €CIIM OH PETYJSIPHO B TEUEHUE CEMECTpaA MPEICTaBIISAI
pEeLIeHNs 3a/1a4, BBIITOJIHWI MIOJHOCTBIO BCE 3a/1aHUS U UX 3alLUTUI, OTBETUB Ha BOIPOCHI IIPENoa-
BaTelIs;

- OLICHKA «HE 3a4TEHO» BBICTABIIIECTCS CTYACHTY, €CJIA OH HEPETYJSIPHO B TEUEHUE CEMECTpa Mpe-
CTaBJISUI PELICHUs 3a/1a4, BBIIOIHMII 3a/laHKs HE TIOJHOCTBIO MIIM BOOOIIE HE MPEACTaBIsT paOoThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IIPENOIaBATE.

Jy1g mpoBeieHust TEKYILEro KOHTPOJISl 3HAaHUM CTY/IEHTOB B AUCTAaHIIMOHHOM opMaTe B pas-
paboTtanHbIX Kadeapoil «MaremaTrnka» OHJAHH-KypcaX UMEIOTCS MPOMEXKYTOUHbIE (IPOOHBIE) Te-
CTBI.

3.2. IlpoMeskyTOYHAS ATTECTAIUA

[TpomexyTouHast aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OuieTaM B YCTHOU (opMme.
Bpewmst 111 moAroTOBKM OTBETA HAa BOMPOCHI HE Ooiiee 45 MUH.
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bunet BKiIrOYaeT TEOPETUYECKUI BOMIPOC U 3a/1a4H.
KoMIIeKThI DK3aMEeHAIIMOHHBIX OMJIETOB XpaHsATCs Ha Kadenpe «MaTemaTukay.
TunoBble BAPHAHTHI OWJIETOB NMPUJIATAIOTCS.

RN

©o

10.

11.

12.
13.

14.
15.

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

23.
24,

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

KommuiekT Bonpocos

0 IUCLHUIUINHE «MaTeMaTHYeCKH aHAJIU3»

JAuddepenunanbroe ucuncienne GyHKuuil 0HON NMepeMeHHO

[ToHsTHE TIEPEMEHHOMN BEIMUYMHBI U 00J1aCTH €€ U3MEHEHMUSI.

NOHATUE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KilacCUu(UKaLus GyHKIUH.

Onpenenenre U TUIBI YUCIOBOM MOCIEI0BATENIBHOCTH.

[Ipenen unciaoBOM Mocnen0BaTeIbHOCTH. ApU(MeTHUECKUe Olepaluy HaJ| MOCiIeA0BaTebHO-
CTSIMH.

VYcnoBus CyliecTBOBaHMS KOHEUHOI'O NpeJieNa YNCIOBON MOce0BaTelIbHOCTH (TeopeMbl Ko
u Beiieputpacca).

Bropoii 3aMeuaTenbHbli mpeed.

[Ipenen pynkuuu. Onpenenenus. I'eomerpuueckast MHTEpIIpeTalys NOHATUS NTpeaesa QyHKINN.
CBolicTBa IpEaEIoB.

beckoneuHo Mainble, 0eCKOHEUHO O0bIlNe QYHKIUH.

IlepBblii 3aMevaTebHbBIN PEAC.

beckoHeuHO Maible BeNMUMHBI. DKBUBAJIECHTHbIE OECKOHEYHO MaJIble M UX MCIOJb30BaHUE NIPU
BBIUMCIICHUH ITpeJesIoB. Tabuia SKBUBATEHTHBIX OECKOHEYHO MaJIbIX.

HenpepsiBHOCTS PyHKIIMH B TOUKE U Ha IpoMexyTke. OiHocToponHue npenensl. Knaccuduka-
1[1sl TOYEK pa3pbiBa rpaduka.

CaoiicTBa (yHKIMH, HEMIPEPBIBHBIX Ha oTpe3Ke (TeopeMbl Beliepmtpacca, bonbuano — Komm).
[TpouzBoanas. ['eomerpruueckuii u GusMvIecKuil cMbICT por3BoAHON. KacaTenbHas 1 HOpMab
K IUIOCKON KPUBOM.

Tabnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (QYHKIUH.

CBsI3b MEXAY CYLIECTBOBAaHMEM MPOU3BOIHON (PYHKIIMH B TOUKE M HENIPEPHIBHOCTHIO (DYHKIMH
B TOM 7K€ TOYKE.

ITpou3BosiHas cyMMbl, IPOU3BEACHHUS, YacTHOTO. [Ipon3BoHAs CI0XKHOM U 00paTHOM (QyHKIMIA.
[Ipon3BoHas napaMeTpUUECcKy 3aJaHHON (PYHKIUU.

ITpousBonHas GyHKLMH, 3aJaHHON HESBHO.

JuddepeHnnpoBaHne CI0KHON MOKa3aTeNbHON QYHKIIUH.

Huddepenunpyemocts. Auddepenunan. ['eomerpuueckuii cMpica tuddepeHuana.
[IpousBoHbie U AU PepeHIInanbl BEICIINX MOPSIKOB.

OcHoBHBIE TeopeMbl AuddepeHrambHoro ucurciaenus (teopema depma, Teopema Poist, Teo-
pema Jlarpanxa, Teopema Komn).

IIpasumo Jlonurans.

Muorounen Teitnopa u ero cBoiictBa. @opmyra Teinopa. OcraTounsiit uieH Gopmyisl Teitnopa
B (opme Jlarpanxa u Ileano.

AcuMnToThI rpaguka QyHKIUH.

OkcrpemyM. Heobxonumoe yciaoBue s3kcTpeMyma.

JlocTaTo4yHbIE YCIOBHS SKCTPEMYMA.

JlocTatouHoe yciaoBUe Bo3pacTanus (yObIBaHUS) GYHKLINH.

Haubonpiiee u HanMmeHbIlee 3HaYCHHS (YHKIIUHA HAa OTPE3KE.

BbImyKi10cTh, BOTHYTOCTb, TOUKA Neperuda. JlocraTouHoe yciioBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xomumoe ycioBue Toukn neperuoda. Jloctatounoe ycioBue neperuoa.
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32. OO0mas cxeMa MoCTpOSHUS U UccaeaoBaHus rpaduka GyHKINUH.

@OYHKIHUHN HECKOJbKHUX MepeMeHHbIX

Omnpenenenue U TeOMETPUYECKUN CMBICHT (DYHKIIUU ABYX MEPEMEHHBIX.

Jluanu ypoBHS (YHKIIUU IBYX ITEPEMECHHBIX.

YacTtHble Mpou3BOIHbIE (DYHKIIMN HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKUI CMBICI
OYHKINY HECKOIBKUX MMEPEMEHHBIX, TOHATHE MOJHOTO auddepeniuana.
JuddepenunpoBanue cI0KHBIX GYHKINI HECKOIbKUX MIEPEMEHHBIX.

[Tpon3BOIHBIC BBICIINX MOPSIAKOB (DYHKIIMY HECKOJIBKUX NepeMeHHbIX. CMeIIaHHbIe TIPON3BO/I-
Heie. Teopema IlIBapia.

7. TlpowsBoaHast pyHKIIMM HECKOJIBKUX MEPEMEHHBIX MO HAIIPABJICHUIO.

8. Ilpou3BoaHas 10 HANPABICHUIO U FPATUCHT CKAJISIPHOTO MOJIS.

9. DxkerpemyM (QYHKIIUU HECKOJIBKHX TICPEMEHHBIX.

10. Heo6xonumMoe 1 10CTaTOUHOE YCIIOBUS IKCTpeMyMa (PyHKIIMH IBYX [TEPEMEHHBIX.

SouhkwdE

HHTerpasbHoe HcUMcIeHHE

[TepBooOpazHas, HeolpeaeaeHHbIH HHTerpall. Talnuia OCHOBHBIX HHTETPAJIOB.

3aMeHa NepeMEHHON U UHTErPUPOBAHUE I10 YACTSIM B HEOIIPEJIETICHHOM HUHTETpaJIe.

HuTerpupoBanue ¢ MOMOIIBIO MOABEACHUS 01 3HaK nud depeHiuana.

HHuTerpupoBaHue palioOHAIbHBIX APOOEH.

WMHTerpupoBaHue 10 4acTSIM U 3aMEHa [IEPEMEHHOI B ONPECIICHHOM UHTErpalie.

WuTerpupoBanne TPUTOHOMETPUICCKUX (DYHKIINN, OCHOBHBIC TTPHEMEI.

HuTerpupoBanue upparroHaIbHbIX (QYHKIIHA.

YHuBepcaibHas TPUTOHOMETpUYECKas MOJCTAaHOBKa.

OmnpeneneHHblit HHTETpal u ero cBoiicTBa. ®opmyna Hetotona — JleiiOuuna.

10 [TpunokeHus onpeeIeHHOro NHTErpaia K peieHnio FreOMETPUUECKUX U PU3NYECKUX 3a]1ad.

11. BeryncneHnue miIomajeii ¢ moMoIIbI0 OMPeeIeHHOT0 HHTerpasa.

12. BerauciieHue TIomay U JUTHHBI KPUBOM, 3aJaHHOW ypaBHEHUSMHU B TTapaMeTPHIECKOH (opme.

13. Borunicnenue miomaai KpUBOJIUHEHHOTO CEKTOpa B MOJSPHBIX KOOPIWHATAX.

14. Bouncnenue miouaield B IpsIMOYTOJIbHBIX M MOJISIPHBIX KOOPAWHATaX C MOMOILBIO ONpeesIeH-
HOTO UHTErpana.

15. Beruucnenue JUIMHBI TyTH ¢ TIOMOIIBIO ONPEIEICHHOT0 HHTETpaa.

16. Borunicnenue ATUHBI JYyTH KPUBOU, 3aJaHHON TTapaMeTPUUECKU.

17. Beruucnenue oobeMa Tejia BpalleHHs C TOMOIIBIO0 OMPEICIEHHOT0 HHTErpaia.

18. Brrunicnenue miomaay moBepXHOCTH Tejla BpaIleHHs.

19. HecoGcTBEeHHBIE MHTETPANTBI IEPBOTO M BTOPOTO THTA. [TOHATHS CXOTUMOCTH U PACXOAUMOCTH
HECOOCTBEHHOT'O MHTETpaa.

20. HecoOcTBeHHBIE MHTETPAITBI OT Pa3phIBHBIX (DYHKITHIA.

CoNoOA~WNE

Tunosblie BApUAHTHI OUJIETOB
no aucrunianHe «MaTteMaTHdecKnii aHAIN3»

MHWHHCTEPCTBO OBPA30BAHUS U HAYKU POCCHUIICKON ®EJEPALINU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHME BBICIIIETO OBPABOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)
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@dakynbpTeT 6a30BBIX KOMITETCHIINH, Kagenpa «MaremaTrka»
Jucnunnuaa «MareMaTHYeCKUM aHalln3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

1. IlepBooOpa3Has, HeolpeneaeHHbINH UHTErpall. Tabnniia OCHOBHBIX HHTETPAJIOB.

dx
Y5—x+5-x
3. Haiitu rpamuenT pyHkumun 7 = y\/x—y B Touke M,(14).
4. Vkaxure, Kakoil 13 HECOOCTBEHHBIX HHTETPAIIOB SIBIISCTCS CXOSIIUMCSI

T\/;dx, Tx"“*dx, T\/Fdx .
1 1 1

2. BpruncnuTh HeolpeaeaeHHbIH HHTEeTPa I

5. HaiiauTe skcTpeMyMbl U TOUKH Tlepernba Gpynkuun Y = (X —1)e™".

YTBepkIeHo Ha 3aceqannu kKadeapsl MateMaTrku « 30» 04. 2025 r., mporokoin Ne 7

3aB. xadenpoii O.M. Bapanosa / /

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3BOBAHU S POCCUMICKOI ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIHLIET'O ObPA3OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHWN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

@®axynbTeT 0a30BbIX KOMIIETEHIIHH, kadeapa «MaremaTHKa
ObpazoBarenbHas nporpamMa 15.03.03 «IIpuknaaHas MexaHUKa»
Kypc 1, cemectp 2

DK3aMeHAIMOHHBIN OnyteT Ne 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO M BTOPOro Tuna. [[IoHATHS CXOAUMOCTH U PAacXOIUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
2t?

2. Haittu IIPOU3BOJHYIO (byHKuI/II/I, 3aJIaHHON NapaMeTPUYCCKUA X = e y= e .
+t +t

3. MccrenoBath Ha SKCTpeMyM QYHKIHIO Z = X> — X+ Y +2Y .
7.6

4. BbIYHACIHTH ONpeIeIeHHBIA HHTETrpall ISSin 2 xcos xdx..
0

5. Haiitu 06beM Tera, TOMyIeHHOTO BpameHneM BOKpyr ocu OX ¢urypsi, orpaHHYeHHOM JTHHHA-
3
asmu Y=X, y=1 x=0.

YTBepkIeHo Ha 3aceqannu Kadeapsl MaTeMaTHku « 30» 04. 2025 r., mpoTokoi Ne 7

3aB. kaeapoi O.M. bapanosa / /

J171s mpoBeieHUs POMEKYTOYHOT'O KOHTPOJISl 3HAHUHN CTY/IEHTOB B JUCTAHIIMOHHOM (popMaTe
B pa3paboTaHHBIX Kadenpoit «MareMaTukay OHJIalH-KypcaX UMEIOTCSI HTOTOBBIE TECTHI.



