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1. Henn, 3a0a4n ¥ IJIaHUPYeMble
pe3yJIbTaThl 00y4eHHus 10
AUCHHUIIMHE

K OCHOBHBIM yensim OCBOEHHS IUCHMIUIMHBI «MaTeMaTH4eCKUl aHalu3» CIEAYET
OTHECTH:

- BOCITUTaHHE Yy CTYACHTOB OOIIEeH MaTeMaTH4YeCKON KYJIbTYPHI;

- mpuoOpeTeHne CTYACHTAMH HIMPOKOTO Kpyra MaTeMaTHYCCKHUX 3HAHUH, YMEHUU H
HaBBLIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYJICHTOB K HHAYKTHBHOMY M JI€yKTUBHOMY MBIIIJICHUIO
Hapsy ¢ pa3BUTUEM MAaTEMATHYECKON MHTYULINU;

- YMEHHE CTYyJIeHTaMH pa3BUBAaTh HABBIKK CAMOCTOATEIBHOTO HW3Y4YeHHS Yy4eOHOU U
HAay4YHOH JIUTEPATYPbl, COAECPKAIIECH MATEMATUYECKUE CBEICHHS U PE3YJIbTATHI;

- MOATOTOBKY CTYJIEHTOB K JESATEJIBHOCTH B COOTBETCTBUU C KBaTH(PUKAIMOHHON
XapaKTepUCTUKOM OakajliaBpa IO HANpaBICHUIO, B TOM 4Yucie (HOpMUpPOBAHUE YMEHUU
HCITOJIH30BaTh OCBOCHHBIC MATEMATHYECKUE METO/IbI B TPOPECCHOHAIBHON NEATEILHOCTH.

- TIOATOTOBKY BBICOKOKBAJIU(UIIMPOBAHHBIX KaJpOB, BOCTPCOOBAHHBIX B YCIOBHSX
u(ppoBOl TYypOYJIECHTHOCTH M BBICOKUX TEXHOJIOTUYECKUX PHUCKOB COBPEMEHHOH IUGPOBOI
SKOHOMUKH.

K ocHOBHBIM 3a0auam OCBOCHHS AMCUUIUIMHBI «MaTeMaTHUyecKuid aHajau3» Clexyer
OTHECTH:

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

- (hopmupoBaHHe y cTyJeHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIUX €0
HaIPaBJIECHUIO MOATOTOBKH U 00ECTICUMBAIONINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OOyuenue mno aMcuUIUIMHE «MaTemMaTuyeckuii aHajau3» HampaBleHO Ha (OpMHpPOBaHUE
y oOyyaromuxcss  cleayroummx kommereHiuid B cootBerctBun ¢ PI'OC  15.03.01
«MammHocTpoeHuey, yTBepKIEHHBIM Npuka3zoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Koa u HaumeHoBaHue HNHauKaTopbl 10CTHKEHUS
KOMIIEeTeHIH I KOMIIETeHIIU U
OIIK-1 CniocobeH MpUMeHSTh NOIIK-1.1. Ilpumensier
€CTECTBEHHOHAYYHBIE M OOIIENHKEHEPHBIE €CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHBIC
3HaHUA MCTOAblI MAaTCMAaTHUYCCKOI'O aHaJIn3a 1 3HaHWs, METOJbl MAaTEMAaTUYECCKOT0 aHaIn3a u
MOJIETTUPOBaHUS B IPO(HECCUOHATTLHOM MOJICITUPOBAHHS TIPU PEIICHAN
NEeSATEIbHOCTH

npodeccuoHaNbHBIX 3a7a4

NOIIK-1.2. JleMOHCTpUpYET HaBBIKK
MCIOJIb30BaHUs 3HAaHUN QUBHUKH U
MaTEMaTHKU JJIs peLIeHUs 3a1a4
TEOPETUYECKOI0 XapaKkTepa B
podecCHOHATBLHOMN I TETLHOCTH

2. MecTO0 IMCUHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrPaMMbl



JucnurninuHa OTHOCHUTCS K oOsi3aTenbHOM dactu Oinoka bl: Moayns «Marematudeckue u
€CTECTBEHHO-HAYUHbIE JUCIUTUIMHBDY.
Hucnurnmuna 6a3upyercst Ha CIeAyOIIeH, MpOoiAeHHOW TUCIUTIINHE:

- TUHEeIHas anreopa.
Hucnurnmuna « MaTeMaTHYecKuii aHaI|3)» JJOTHYECKH CBsA3aHa C TIOCISAYOIIMMH TUCITATIIHHAMU
B obsazamenvroii wacmu:

- ¢usuka;

- muddepeHaNbHbIC YPABHCHNUS,

- TEOpETHYECKash MEXaHUKa,

- BJIEKTPOTEXHHUKA U AJIEKTPOHHUKA;

- COIIPOTHUBIJICHUE MAaTEPUAJIOB;

- Teopust 00pabOTKHU MaTEPHUATIOB JIABJICHUEM;

- 5KOHOMHMKA U YMPaBJICHUE MAITHHOCTPOUTEIBLHBIM IIPOU3BOICTBOM;

- OCHOBBI MaTE€MaTUYECKOTO MOICIIUPOBAHUS TEXHOJIOTMUYECKUX MPOIIECCOB.
B uwacmu ghopmupyemoti yuacmuuxamu obpazosamenbHbix OMHOUEHUIL.

- OCHOBBI TPUOOTEXHUKHU.

3. Crpykrypa U coaepkaHue JTUCUUILINHbBI

OO61mas TpyJ0eMKOCTh AUCLIUIIIMHBI COCTABISET 4 3a4eTHbIE eUHULIBI -144 yaca.

6.2. 3.1. Buabl yueOHoii padoThl H TPYA0EMKOCTH
. KonuyectBo
n/n Buj yueOHoii padoThI . Cemectp 2
AyAUTOpPHBIE 3aHATHS 72 72

B tom uucne:

Jlexuun 18 18

CeMuHapcKkue/mpakTHUECKHUE 3aHATUS 54 54

JlaGopaTopHble 3aHATHS - -

CamocrositenbHas padora 72 72

HpOMe)KyTO‘IHaﬂ aTrecranmusa

JK3aMEH D D

Hroro 144 144

3.2. TemaTrnyeckuii IVIaH U3yYeHU S JUCUUILIMHBI

Pazmemén B npuiioxkenuu 1 k pabodeii mporpamme.
3.3. Coaep:xanue pa3aejioB TUCHUILINHBI

BBeaenue



[Ipenmer, 3anaum U coepkaHue TUCHUIITMHBL. OCHOBHBIE 3TAIbl PA3BUTUS TUCIUTIIIUHBI.
CrtpyKTypa Kypca, ero MeCTo U poJjib B MOATOTOBKE OakanaBpa, CBA3b C IPYTHUMH TUCIUTUIMHAMHU.

Paznea 1. IludpdepennuanbrHoe ncuucjienue GyHKuui 01HOH nepeMeHHO

Tema 1. Hucnoas nocneaoBarenbHOCTh. [Ipenen uncioBoil mociaea0BaTeIbHOCTH U €T0
cBorictBa. dynknwus. [Toctpoenue rpadukoB pyukiuii. [Ipenen dynkuun. OCHOBHBIE TEOPEMBI O
npenenax Gynkiun. [lepBoiii u BTopoii 3ameuareabHble pezensl. CpaBHeHHE OECKOHEYHO MaJTbIX
1 OECKOHEYHO OOJIBIINX BEIMYMH. DKBUBAJICHTHbIE OECKOHEUHO MAJIble BEIMYMHBI.

Tema 2. HenpepbIBHOCTh (QYHKIIMI B TOUKE M HA IPOMEXKYTKE, TOUKM pa3pbiBa PyHKIINH,
uX Kjaaccuukaus. ACUMITOTHI rpaduka PyHKIIUU, UX KITacCH(PUKAIIHS.

Tema 3. [IpousBoanas pynkiun. ['eomerprueckuii U GU3NIECKUN CMBICIT TPOU3BOTHOM.
[TpaBuna quddepenurpoBanust 1 GOpMYJIIbl BBIYUCICHUS TPOU3BOIHBIX. Tabnniia nporu3BoIHBIX
OCHOBHBIX DJJIEMEHTapHbIX (yHKIUH. BpruucieHne NpPOU3BOAHBIX (QYHKUWH, 3aJaHHBIX
pa3IMYHBIM 00pa3oM.

Huddepenunan. [IpousBoansie u auddepeHnnansl BEICIINX MOPAaKoB. [IpubmmkeHHbe
BBIUMCJICHHSI C TOMOIIBIO AU PEpeHIInANOB.

Tema 4. IlpaBuno Jlonuransa. ®dopmyna Teiinopa. PackpeiTrie HeompeaereHHOCTEH
pa3iauuHoro Tumna. Pa3nokeHne OCHOBHBIX 3JeMEHTapHBIX (yHKUuN mo ¢opmyne Teitnopa.
[TpubKkeHHBIE BRIYUCICHUS C ITOMOINBIO Gopmyisl Teitmopa.

Tema 5. OcHoBHble Teopembl aubGEPEHINATBEHOTO HCUUCIeHUS. MOHOTOHHOCTh
¢yHkum, 3kcTpeMymbl HeoOxonnMble M AOCTATOYHBIE YCJIOBUS MOHOTOHHOCTH, JIOKAJIBHOTO
skcTpemyMa. HccnenoBanue BbITYKIOCTH rpaduka ¢yskuumu. Touku mneperuda rpaduka
GyHKIUH.

O6mas cxema uccienoBanusi QyHKIMHA U TocTpoeHus ee rpaduka. CBoiicTBa PpyHKIMIA,
HETPEPHIBHBIX Ha oTpe3ke. Hanbomnpiee 1 HanMeHbIee 3Ha4eHUsT PYHKIUU Ha OTPE3KE.

Pa3nea 2. ludgdepennnanbHoe ucuucjieHne PyHKIMH HECKOJBKHUX MepeMeHHbIX

Tema 1. @yHKIIMN HECKOJIBKHUX MEPEMEHHBIX. JIMHUM U MOBEPXHOCTH ypOBH:A. YacTHbIE
npousBoaHbie. [lomHbli nuddepeniuan. [IpouzBoaHbIE CIIOKHOW (YHKIIMH HECKOJIBKUX
nepeMeHHbIX. YacTHbIe Mpou3BoHbIE U AUddepeHnnansl Beicux nopsiakos. Teopema llBapua.

Tema 2. [IpousBonHas no Hanpasnenuto. I'paauent. Kacarenbnast k kpuoid. KacarenbHas
IUIOCKOCTh M HOpMaJib K moBepxHocTH. Dopmyina Teitnopa. DkcTpeMyM (YHKIHMH HECKOIBKHX
nepeMeHHbIX. Heo0xoaumble 1 10CTaTOUHbIE YCIOBHSI SKCTPEMYMA.

Pa3nen 3. UHTErpajibHOE HCYKC/ICHUE

Tema 1. IlepBooOpasnas. Teopema cyllecTBOBaHUS HEONPEIEICHHOIO WHTErpaa.
HeonpeneneHHslit HHTErpa u ero cBoMcTBa. Talauila HHTETPaIoB OT OCHOBHBIX 3JIEMEHTapHBIX
¢byHkuil. MeTos1 HEemocpeICTBEHHOTO MHTETPUPOBAHMSL.

Meroasl HMHTErpUPOBAHMS C IIOMOIIBIO 3aMEHbl IEPEMEHHOM, IOABEIECHHEM IIOJ 3HAaK
muddepernmana. Meron HHTETpUPOBAHUS IO YaCTSM.

WHTerpupoBaHue palMoHaIbHBIX Jp0o0ei, NHTErpUPOBaHUE HEKOTOPHIX BUAOB UPPALMOHATIBHBIX
U TPUTOHOMETPUYECKUX (DYHKLIUH.

Tema 2. 3amaum, npuUBOAAIINE K MOHATHIO ONPEAEIEHHOr0 MHTerpana. OnpeneneHHbII
WHTErpaJl, €ro CBOMCTBA. YCIOBUS HMHTETPUPYEMOCTH. MHTErpan ¢ NEpeMEHHBIM MpEAEIIOM
unterpupoBanus. @opmyna Heiotona — JleiiOHuna. 3ameHa NMEepeMEHHOW B OIpeNelIEHHOM
WHTErpae.

[Ipuiio>keHns OIPENEIeHHOIO HHTErpana B TEOMETPUM U MEXaHHUKE (BBIUMCIIEHHE
rioniaiel IIOCKUX QUryp, AJIMHbBI KpUBOH, 00bEMOB.

Tema 3. HecoOcTBeHHBIE HMHTErpajbl MEPBOrO M BTOPOro poja (o OeCKOHEYHOMY
MPOMEXKYTKY, OT HEOTPAaHUUYEHHBIX QYHKIIMNA Ha KOHEUHOM IPOMEKYTKE), UX CBONCTBA.



Tema 4. 3agauu, NpUBOIAIINE K KPAaTHBIM MHTErpajaM. /[[BOMHON U TPOMHON MHTETpaIbl,

UX cBoMcCTBA. [IpaBuiia BEIYMCIIEHUS IBOWHBIX HHTETPAJIOB.

3.4. TemarTnka NpakTHYeCKHMX 3AHATHIH 110 AUCHUIINHE
«MaremMaTH4YeCKUH aHATIU3»

Ne Tema 3ansaTus

n/n

1 Pa3nes 1. DiieMeHTBI MATEMAaTHY€CKOI0 aHAJIM3A.

Uucnosass mnocnenoBareabHOCTh. [Ipenen 4YMCIOBON MOCIENOBATENBHOCTH U €r0
cBoiicTBa. IIpaBuna npenensHoro nepexoxa. @ynkuus. [Ipenen ¢ynkmun. Teopemsr o
npenenax dyaxuuu. [IepBblif 1 BTOpoii 3aMedaTebHble ITPEIebl.

2 CpaBHeHUE OCCKOHEUHO MAaJIbIX W OECKOHEYHO OOJBIIUX BEIMYMH. DKBUBAJICHTHBIC
0ECKOHEYHO MaJjble BEJIMYUHBL.

3 PackpeITHe HEONPEIEeIEHHOCTEN pa3InyHOTO THUIIA

4 HenpeprsiBHOCTh QyHKIIMI B TOUKE U HA MPOMEXYTKE. OJHOCTOPOHHHE TTpeesbl. Touku
pa3pbiBa hyHKuuuU. [IpumMepsl penieHus 3agau

5 [MpousBonnas ¢ynkuun. IlpaBuwna nuddepenmupoBanus U (GOpPMYIIbI BBIYHCICHHUS
npou3BoaHbIX. Texuuka nuddepenupoBanus

6 HuddepenumpoBanne  oOpaTHBIX  (QYHKUWMH, (GYHKOWHA, 3aJaHHBIX  HESBHO,
napaMmeTpuuecku, jorapudmuueckoe nuddepeHimpoBanue

7 Huddepennman. I['eomerpuueckuit cmbicn  nuddepennmana. IIpousBogHsle U
muddepeHMansl  BBICIINX MOPAAKOB. [IpuOnrkeHHbIE BBIYHCICHUS C IOMOIIBIO
b depeHIaoB.

8 [IpaBuno Jlonurana. @opmyna Telnopa. PackpbeiTie HEONpeAeIeHHOCTEH Pa3IMYHOIO
tuna. Pa3nokeHnsi OCHOBHBIX AJIEMEHTapHBIX QPYHKIHIA 110 Gopmysie MakiiopeHa.

9 [TpubamkeHHbIe BRIYMCIEHUS ¢ MOMOIIBI0 Gopmyssl Teitnopa.

10 | ITomHoe uccnenoBanue GpyHKMii U mocrpoenue rpadukos. [lpumepsl

11 | IlomHoe uccnenoBanue GyHKIMM 1 moctpoeHne rpadukos. [IpuMeps! (TpoaomKeHHE )
CamocrosrenbHas padora Nel Ha ceMuHape o pyHKUIUSAM OJHOHN nepeMeHHOH

12 | Pazgea 2. ®YyHKUHUM HECKOJbKHMX MepeMeHHbIX. JIMHUM W TIOBEPXHOCTH YPOBHSI.
YacTHble pou3BOAHbIE U AU depeHIInan nepBoro nopsaka.

13 | Ionueiii nuddepenuman. IlponsBoausie cnoxHoil ¢pyHkuuu. [IponszBoanas GpyHKIMH,
3aJaHHOM HesBHO. YacTHble MPOU3BOAHBIE M UG (depeHIranbl BbICIIMX MHOPSIKOB.
Teopema [lIBapua.

14 | ITpousBoHas Mo HAIpaBJIEHUIO. ' paiueHT.

15 | DkcrpemyM QyHKIIMU HECKOIBKUX NIepeMeHHbIX. HeoOXxo1uMble 1 JOCTaTOUHBIE YCIOBHS
DKCTpPEMyMa.

16 | CamocrositeibHast pabdora Ne 2 Ha cemuHape N0 (GYHKIMAM HECKOJbKHX
nepeMeHHbIX

17 | Pa3gea 3. UHTerpajibHOe HCUUCICHHE
[TepBooOpasnas.  HeompenmenmenHblii  uWHTETpaJl W €ro  CBOWMCTBa.  Meton
HENOCPEACTBEHHOTO MHTETPUPOBAHMSL.

18 | MHTerpupoBaHue C TIOMOIIBIO 3aMEHBl IEPEMEHHOM, TOJBEICHHEM II0J] 3HAK
g depenimana. MeTox HHTETPUPOBAHUS 110 YACTAM

19 | UHTerpupoBanue paldOHAIBHBIX Jpo0ei, HHTEerpupoBaHHE HEKOTOPBIX BHUIOB
UPPAIMOHATIBHBIX (DYHKIIHHA

20 | MnTerpupoBaHue TPUTOHOMETPUYECKUX (DYHKIHH.

21 | Boeiuncnenue orpeneneHHbIX HHTerpaigoB no ¢opmyine Hprorona-JleiiGuuna. 3amena

NEePEeMEHHOM M MHTErpUPOBAaHUE 110 YaCTAM B ONPECIIEHHOM MHTErpaje.




22

[TpunokeHus ONMPEAEeNEHHOT0 HWHTETpalia B TEOMETPUU M MEXaHHWKE (BBIYMCICHHE
TJIOMAEH TWIOCKUX (DHUTYp, UTMHBI KPUBOM).

23

[TpunoskeHusT ONPEAECNEHHOT0 WHTETpaia B TEOMETPUU M MEXaHWKE (BBIYMCICHHE
00BbEMOB, TUIOMIAJCH TOBEPXHOCTH).

24

HecoOcTBeHHBIE HHTErpajibl IEPBOIO U BTOPOrO POJid, X BBIUHCIECHHUE.

25

33,[[3‘11/1, IIPUBOJAAIINNE K KpaTHBIM HHTCIpajiaM. Brrancienue I[BOﬁHBIX HUHTErpajioB
CBCIACHUCM K IMOBTOPHBIM. 33,[[3,‘-11/1 Ha U3MCHCHHC NIOpAAKA UHTCITPHUPOBAHUS B ﬂBOﬁHOM
HHTErpaic

26

['eomerpuueckne © (GU3NUYECKUE TMPUIOKEHHUS KpPAaTHBIX HHTETPAIOB, IPUMEPHI
BBIYKCIICHHUS.

27

KoHTposnbHOE TECTHPOBAHUE IO KYPCY.

N —

4.  YueOHo-MeToAMYeCKOe H HH(POPMALIMOHHOE OfeceyeHue

4.1. HopmaruBnbie 1o0kyMeHTbI 1 'OCTb1

®I'OC 15.03.01. MammnocTtpoenue. 2021.

AkaneMuyeckuil yueOHbIH 11aH Mo HanpasieHuto noarorosku: 15.03.01 MamunocTpoenue.
[Tpoduie: Mammnsl 1 TeXHOJIOTMM 00pabOTKM MaTepuaoB JaBieHueM. ®opma oOyueHus —
ouHas. 2025.

Marpunia pacnpenesieHuss KOMIETEHIMH Mo HampaBieHuto noarotoBku 15.03.01
Mammnoctpoenue. [Ipoduns: MammHbl 1 TEXHOIOTHN 00pabOTKH MaTepHaliOB AaBICHHEM.
®opma o0yueHus: ounas. 2025.

Vka3 Ilpesunenta Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Ctparerun HayuyHO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickoit dexepaunn.

[Tpuxa3z MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit ®denepanuu ot 23.08.2017 Ne 816
«O6 yrtBepxkaeHun Ilopsaka NpUMEHEHUS  OpPraHU3aLUsAMM,  OCYIIECTBIISIOLIUMHU
00pa3oBaTeNbHyI0 JESITENIbHOCTb, AIIEKTPOHHOI'O o0y4eHus, JUCTaHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIIOTUH MPHU peaTu3alii 00pa30BaTeIbHBIX IPOrPaMM»».

4.2. OcHoBHas JIUTEpaTypa

®uxtenromnsil [.M. OcHOBBI MaTeMaTHUYECKOTI0 aHalN3a: y4eOHUK /171 BY30B, 15-€ u3s.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

®duxterronsi] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIHM3a: YYeOHUK /i BY30B, 14-¢ u3j.,
ctep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc Marematnueckoro anaiuza. T.1. Jluddepenuumanbuoe u
MHTErpajbHOE UCUYHUCIEHUS (YHKIMM OHOM mepeMeHHOU. Psanpl: YueOHUK [DneKTpOHHBIH
pecypc]: yueb. - DnektpoH. naH. - MockBa: ®uzmariut, 2015. - 444 c. [Pexxum noctyna: URL:
https://e.lanbook.com/book/71994 - 3ar:. ¢ skpana. |

4.3. JlomoJiHUTe/IbLHAS JIUTepaTypa

[Tuckynos H. C. [duddepeHunanbHoe U UHTETpaibHOE HCUUCIECHUS Ui BTY30B. B 2-x
tomax. M.: Uurterpan - [Ipecc, 2009 — 416, 544 c. 180 »k3.

3yokoB B.I'., JIsxosckuii B.A., Mapteinenko A.U., Munocues B.b., [Tymkaps E.A. Kypc
MaTeMaTHKH ISl TEXHUUYECKUX BBICIINX yueOHbBIX 3aBeneHuid. Yactu 1-4. M.: MTT1Y, 2012.
400 »k3.

Kpartkuii kypc BbICIIEH MaTeMaTuKu [DIeKTpoHHBIN pecypc]: yued. - DIeKTpOH. AaH. -
MockBa:  JamkoB u K, 2017. - 510 c. [Pexum pocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana. ]


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

4. byrpos {.C., Hukonbckuii C.M. Bricuias maTemaTuka: yaeOHUK 17151 BYy30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HuterpanpHoe uWcUMclIeHUe (YHKIMH OJHOM M HECKOJbKHX IEepEeMEHHBIX. Teopus MoJs:
METOJMYECKUE yKa3aHWs W BapUaHTBl pacyeTHO-Tpaduyeckux pador // bomynor M.A.,
bopoauna C.H., ITokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. MaremaTtnueckuii ananu3. Teopus npenenoB u qudQepeHraIbHOe HCUUCICHUE: OCHOBHBIE
MOJIO’KEHUSI TEOPUHU, METOIUYECKUE YKa3aHUSl U BapUaHThl pacueTHO-rpaguueckux pador //
bonynos M.A., bopoguna C.U., KoporkoBa H.H., Tkauenko O.11. M.: MI'TY «MAMW»,
2009.

4.4. DiexkTpoHHBbIe 00pa3oBaTe/bHbIE PECYPCHI

[IpoBenenue 3aHATHH W aTTECTallMi BO3MOXKHO B JUCTAHIIMOHHOM (opmare ¢ MpUMEHEHHEM
CHCTEMBI TUCTaHIMOHHOTO oOydeHus ynusepcurera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoil «MaTemaTHKay 3JEKTPOHHBIX 00pa3zoBarenbHbIX pecypcoB (DOP) no BceM paznenam
IIPOIPaMMBI:.

DNIEMEHTB MAaTEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaym3a

HHTerpaibHOE HCUUCIICHUE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GYHKIMA OJTHOM MepeMEHHON

Huddepennmanbaoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucuucieHue GpyHKuit

HECKOJIbKUX MEPEMEHHBIX
JlonomHUTEIbHBIC TJ1aBBI https://online.mospolytech.ru/course/view.php?id=3592
MaTEMaTHYECKOr0 aHAJIN3a

Paspaboranusie DOP BKIIIO4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

HOp?IIIOK IMPOBCACHUA pa60T B AUCTAaHOUOHHOM Q)OpMaTe YCTaHABJIIMBACTCA OTACIbHBIMU
pacIopsSKCHUSIMU TIPOPEKTOpPAa MO y4eOHOW pabdoTe W/MiM LEHTPOM Y4eOHO-METOIUYECKOM
paboTHL.

Kaxplii cTyeHT oOecrieueH WHAMBUIYATbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K DJIEKTPOHHOM

OMOINOTEKE MOCKOBCKOTO MOJIUTEXA

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

HuTepHeT-pecypchl BKITIOYAOT Y4eOHO-METOJMYECKHE MaTepuaibl B DJIEKTPOHHOM BHJIE,

npeJCcTaBICHHbIC Ha caiiTe mospolytech.ru B pa3aene: «LleHTp MaTemMaTnyeckoro oOpa3oBaHMs»

(http://mospolytech.ru/index.php?1d=4486,

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

[Tone3npie ya4eOHO-METOAMYECKHIE U MHPOPMAITMOHHBIC MaTePHAITBI IPEJICTABIICHBI Ha CaliTax:
http.//exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHHOPMAITHOHHO-TEIEKOMMYHHKAIIMOHHOMN ceTH «MIHTepHET» ISt OCBOCHHUS

JUCLMIUIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuneH3NOHHOE U CBOOOHO PacIpocTpaHsieMoe NPOrpaMMHoOe

o0ecreyeHue
Ne| HaumenoBanue | Pa3zpabotunk I[1O JocrynHocTs Ccpuika Ha Enunelii peectp
(mpaBooOnanaTens | (JIMIEH3MOHHOE, POCCUICKHUX IPOrpamMM st
) CcBOOOIHO OBM u B]] (npu Hanmuywn)



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/

pacripocTpaHseMoe
)
Astra Linux [ OOO JIuneH3noHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase 1d=9540
ACTPA" 36
MoitOduc 00O "HOBLIE Jlunen3snonHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75
4.6. CoBpeMeHHbIE IPo(eccCHOHATbHBIE 0a3bI JTAHHBIX U

I/IH(l)OpMaHI/IOHHLIe CIIPaBOYHbIC CUCTEMBI

Ilepeuenn pecypcoB ceTu UHTepHET, JOCTYNHBIX J1JIs1 OCBOCHHUS TUCIUIIIUHBI:

HaumenoBanue

CcblIka Ha pecypc

JocTynHoCTH

NudopmanuoHHo-cipaBoOYHbIE CHCTEMBbI

https://stackoverflow.co

JocTtynHa B cetn

Stack Overflow o/ HNHuTtepHer 6e3
OrpaHUYEHUN
n
HpopMaNHORHEIC pecypept CeTn http:// www.consultant.ru | JloctynHo
KoncynbrantlIntoc
[Topran @eaepanbHbIX
TOCYAapCTBCHHbIX http://www.fgosvo.ru. HoctynHo

o0Opa30BaTeNbHbIX CTAH/IaPTOB
BbICIIIET0 00pa30BaHuUs

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBI

Jlann https://e.lanbook.com/ HoctymHa B cetu
WutepHer 6e3
OrpaHUYEHUI
IPR Books https://www.iprbookshop | loctynHa B ceTn
.ru/ WuTepuer 6e3
OTpaHUYEHUN
IIpodeccuonanbHbie 0a3bl JaHHBIX
baza nanHbIX HayqHOU http://www.elibrary.ru HoctynHo

ANEKTPOHHON OHOIMOTEKU
(¢eLIBRARY.RU)
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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/

Web of Science Core Collection — | http://webofscience.com | locTymHo
noJinTeMaTruieckasi peepaTuBHO-
oubnuorpaduueckas u
HayKOMETpUIeCKast
(6bubmmomeTpuueckas) 06a3a TaHHBIX

5. MaTepuajJibHO-TEXHUYECKOe o0ecnevyeHne U CIUTIHHbI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa o0ecleurBaeT IPOBEIEHUE BCEX BHJIOB
3aHATHUH, IPEAYCMOTPEHHBIX YUEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIIMM CAHUTAPHBIM U
IIPOTUBOINOXKAPHBIM IIPABUJIaM U HOPMaM.

Kadenpa «Marematuka» He pacrojaraeT COOCTBEHHBIM ayAMTOPHBIM (OHAOM U
UCIOJb3YyeT y4eOHbIe ayAUTOPUH U3 001Iero (POHIa YHUBEPCUTETA.

[lpy HeoOXOAMMOCTM S TPOBENEHUS HMHTEPAKTUBHBIX TPAKTUYECKUX 3aHATUN
MCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeToanueckne peKOMeHIANU

6.1. MeToanyeckue peKOMeHIAUM 1JIs1 PenoaaBaTeJis
10 OPraHu3anuu 00y4eHust

[Ipexne Bcero, cienyeT oOpaTUTh BHUMaHUE CTYIACHTOB Ha TO, YTO MPAKTHYECKU BECh
U3y4aeMblil UMM MaTepHai He TpeOyeT Kakon-1100 crielaabHOM (JI0MOIHUTENbHON) HOATOTOBKU
U BIIOJIHE MOXET OBITh YCICIIHO HW3Yy4YeH, €CJIM CTYACHThl OyAyT IOCelarh 3aHATHA,
CBOEBPEMEHHO BBINOJIHATH JIOMALIHHE 33/1aHUS U TI0Ib30BATHCS (IIPU HEOOXOJUMOCTH) CUCTEMOM
IUTAHOBBIX KOHCYJIBTALMM B TEUEHUE KAXKI0r0 ceMecTpa. Bolenime B Kypc MaTaHaan3a pa3aesibl
SBJISIIOTCS KJIIACCUUECKUMHU, B TO K€ BpPEMsSI OHU INPAKTUYECKU OPUEHTHPOBAHBI, TAK KaK UMEIOT
[IMPOKOE paclpoCTpaHEHHE ISl PEelIeHHs Pa3sHOro poja 3ajad BHYTPH CaMOl MaTeMaTHUKU U
IIPUKIAIHBIX 3a7a4d. MIX ocBOoeHHEe MOMOXKET CTyJEHTaM JIOTUYECKH BEPHO, apryMEHTHUPOBAHO U
SACHO CTPOUTH YCTHYIO M IMHUCBMCHHYIO pP€4b, YCICHIHO IMPUMCHATH HAKOINJICHHBIC 3HAHUA B
npodecCHOHATBHOMN 1eATETbHOCTH.

HeoOxonumo ¢ camoro Hayaia 3aHATUH pPEKOMEHIOBATh CTYJIEHTAaM OCHOBHYIO H
JIOTIOTHUTEIIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTPA J1aTh CIMCOK BOIPOCOB Ul NMOATOTOBKH K
IK3aMEHY.

Ha nepBoM 3aHATHM 11O JUCLHUIUIMHE CIeTyeT 00513aTeIbHO MPOUH(POPMHUPOBAThH
CTYJIEHTOB O BUJIE U (OpMax TEKYIICH U MPOMEXKYTOUYHOMN aTTeCTAlMK 1O AUCITUTUTHHE, CPOKAX
UX NIPOBENIEHUS, YCIOBHSIX JOITyCKa K IPOMEKYTOUYHON aTTECTALIMU, IPUMEHSEMBIX BUAAX
POMEKYTOUYHOTO KOHTPOJIS.

N3noxeHne TEOpEeTUYECKOro MaTepuasa JOJKHO CONPOBOXKAATHCS MILIIOCTPATUBHBIMU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMU IIPENoAaBaTeaeM TaK, YTOObl TEXHUUYECKHE TPYAHOCTH U
BBIKJIQJIKM IPU PELICHUM 3aJauyd HE OTBJIECKAJIM OT IJIaBHOTO: OCMBICIEHMS HJIEU U CYTH
IIpUMEHsAEeMBbIX MeTOJ0B. Cnenyer Bcerja ykKas3blBaTh NMPHUMEPHl MPAKTUYECKOTO NPUMEHEHUS
pPacCMOTPEHHBIX Ha 3aHATUAX ypaBHEHUH U (popmyi.

HpaKTquCKHe 3aHATUA JOJIKHBI OBITH OpTraHHU30BaHbI MPETIOAABATCIICM TaKUM 06pa30M,
4yTOOBl OCTAaBaJOCh BpeMs Ha TMEPUOJUYECKOE BBHIMOJIHEHHE CTyJEHTaMH HeOOJbIION
CaMOCTOSITENIbHOM pabOThI B ayAUTOPUH IS TPOBEPKU YCBOEHHUS U3JI0KEHHOTO MaTepHara.

[IpenonaBaTens, BeAyIIMH NpPaKTUYECKUE 3aHATHSA, JTOJKEH COIJIaCOBBIBATH Y4YeOHO-
TEMaTHUYECKHH IJ1aH 3aHATHH C JIEKTOPOM, UCIIOIb30BaTh €IUHYIO CUCTEMY 0003HAUYECHHUH.
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http://webofscience.com/

[IpenomaBaTento ciemyeT A0OWMBAThCS CHUCTEMATHYECKOW HEMPEPBHIBHOW  PabOThI
CTYZCHTOB B TE€YCHHUE CEMECTPA, HEOOXOIMMO BBISBIATH CHIIBHBIX CTY/ICHTOB U MPUBIEKATh UX K
Hay4YHOH paboTe, K y4acTHIO B Pa3HOT0 pojJa OJIMMIINAIAX U KOHKypCcax.

CTyneHT [OJDKEH OIyIlaTh 3auHTEPECOBAHHOCTh IPENOJaBaTeNsl B JIOCTHXKEHUU
KOHEUYHOI'0 pe3yJibTaTa: B IPUOOPETEHUN 00yYaroIUMHKCS IPOYHBIX 3HAHUH, YMEHUH U BlIaZieHUs
HaKOIJICHHOM nH(pOopManyeit 1yl pereHus 3a/1a4 B IpopecCHOHaIbHON eI TeTbHOCTH.

6.1.1. OOpa3oBaTe/ibHbIE TEXHOJIOTUH

[IpoBenenue 3aHATHII W arrecTaluii BO3MOXKHO B JMCTAHIMOHHOM QopmaTe ¢
MPUMEHEHUEM CHUCTEMBI JUCTAaHIIMOHHOTO 00ydeHuss yHuBepcutera (CJIO-LMS) nHa ocHoBe
pa3paboTanHbIX Kadeapoit «MareMaTuka» JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) no
BCEM pazjiesiaM nporpammsl (cMm. 1. 4.4).

[Topsanox npoBeneHust paboT B TUCTAaHIIMOHHOM (hopMaTe yCTaHABIUBACTCS OTAEIbHBIMU
pacTopsDKCHUSIMH TIPOPEKTOpa MO y4eOHOW padoTe W/WiM LEHTPOM Y4eOHO-METOIUYECKON
paboTHI.

6.3. MeToanueckue yKazaHus s 00yYAKOIIUXCH M0 OCBOCHHIO
AUCHMILTUHBI

Pasznen 1: nudpdepenunanbHoe ucHUCTeHHe PYHKIUI 0HOI NepeMeHHOMH

[Tpu uzyuenun nuddepeHantsHOro ucuucaeHus GyHKIui 0HON epeMeHHOol oOpaTuTte
BHMMAaHHE Ha MOHATHE TIpeiesia GYHKIIMU B TOYKE U METOIbI ero Bbruucienus. [Ipeaen — onno u3
OCHOBHBIX MOHATUH MaTeMaTHYeCKOro aHanusa. [lpu BblUKCICHMH TPENesioB (YHKIMH HAJO,

IIPEKIE BCETO, BBIACHUTH XapaKTEp HEONPEACIEHHOCTH 0 oo . UtoO6ml
OBJIAJIETh TEXHUKOW pEIeHUs 3a]]a4 Ha BBIUYMCIICHHUE MPEENIOB, HAJ0 3HATh JiBa 3aMevaTelbHbIX
npezena, TabaMIly SKBUBAJIEHTHBIX O€CKOHEYHO MaJlbIX, paBuiio JlonuTans, pa3inyHble IpUeMbl
PacKpBITUSl HEOIpPENEICHHOCTE B 3aBUCHMOCTH OT BUAA (QYHKUUU U PEHIUTH JOCTAaTOYHO
00JIb1110€ KOJIMYECTBO 3a]1a4.

[Ipy m3ydeHun TeM, MOCBSIIEHHBIX MPOU3BOAHON U nuddepennuany (GyHKUNU, HATO
OCMBICIIMTh UX T€OMETPUYECKHI CMBICIT, IOHUMATh pa3indre MeXay HUMU (auddepeHunan - 3to
[JIaBHAs JIMHEWHas 4acTh npupamieHus ¢yHkuuu). TBepao 3HaTh (Kak TaOJIMIy YMHOXEHMS)
dopmynbl  auddepeHINpOBaHUS ~ OCHOBHBIX  JIEMEHTApHBIX  (QYyHKUMH ©  mpaBuia
muddepeHpoBaHus (Bce, KOHEYHO, HO OCOOEHHO MpaBUio AUPGEpPEHLUPOBAHUS CIOKHOU
byHKIUN).

OOpaTtuTte BHUMaHUE TaKXe Ha oco0eHHOCTU TuddepeHrpoBaHus GyHKIUHN, 3aJaHHbBIX
B HESIBHOM (popMe, MapaMeTpUUecKy, Ha pueM Jorapugmuyeckoro auddepeHunpopanus.

Cnenyer ueTKko 3HaThb U yMETh MPUMEHSTh AITOPUTM UCCIENOBaHUS (QYHKUUH U
NOCTPOEHUS TpadUKOB: ONpeieNIeHHe TOUEK pa3pbiBa (M UX KIacCU(UKAIUIO ), ACUMITOT rpaduka
(BepTUKAIbHOM, HAKJIOHHOM, TOPU30HTAJIbHOW), HEOOXOIWMbIE W JOCTATOYHBIE YCIOBHS
MOHOTOHHOCTH (DYHKITMH, CYIIIECTBOBAHHSI JIOKAJIbHOT'O SKCTPEMYMa, IIPOMEXYTKOB BBITYKJIOCTH
Y BOTHYTOCTH (PYHKIIMH U TOYEK Meperuoa.

Pa3nea 2: nuddepenunanbHoe ncuucjieHne PyHKIMNA HECKOJIBKUX MepeMEeHHbIX

IIpu wW3ydyeHum naHHOTO paszjena oOpaTuTe BHUMAaHHE Ha TO, YTO (QYHKIMS JBYX
MEPEMEHHBIX MMEET HAIJISIIHBI Te€OMEeTPUUYECKUH CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
IIPOCTPAHCTBE
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Hago ocMbIcnuTh MOHATHS YacTHBIX NPOM3BOAHBIX M MOJHOTO IuddepeHunana u
OCOOCHHOCTh WX BBIYHCIICHHSI, OBJIAJIETh TEXHUKOW BBIYUCIICHUS MPOU3BOJHBIX OT CIIOKHOU
GYHKIIMM HECKOJIBKHUX MepeMeHHbIX. CremyeT oOpaTuTh BHMMAaHHUE Ha TO, YTO JUI (PYHKIIHH

z=2z(x,y) CMEIIaHHbIE YaCTHBIE MPOU3BOJHBIC BTOPOTO IMOPSIKA PaBHBI MEXAY COOOIA:

0%z _ 0%z

Ox0y  OyoOx (Teopema IlIBapua), To ecTh MOPsIOK TP PEPSHIIMPOBAHIS HE UMEET 3HAYCHUSI.
Jlnist yHKIMU HECKOJIbKUX MTEPEMEHHBIX CKOPOCTh H3MEHEHUS (PYHKIIUH B IPOU3BOJIHLHOM
HAINpaBJICHUU XapaKTepU3yeTCsl MPOU3BOIHON II0 HAMpPABICHHUIO, a HAWOOJIbIIAs CKOPOCTh
u3MeHeHHs (QYHKIMY Oy/IeT B HAIlPaBJICHUH BEKTOpA rPaJIHCHTA.
Crnemyer oOpaTuTh B ATOW TeME BHUMaHUE Ha HEOOXOAMMOE W JIOCTATOYHOE YCIOBHS
CYIIECTBOBAHHS SKCTpeMyMa (YHKIIMU HECKOJIBKUX NIEPEMCHHBIX.

Pasznen 3: HHTErpajbHOC HCUYUC/ICHUE

B uHTErpasibHOM  HCYMCIEHMM pellaercs 3ajada, oOpaTHOH TOHM, KoTopas
paccmaTpuBanack B A depeHnrnanbHOM UCUUCIIEHUH: HE00X0IMMO HaWTH JUIs1 TaHHOH (QyHKIIMU

J(x) Takyro (yHKIIHIO, IPOU3BOIHASL OT KOTOPOH Obu1a OBl paBHA 3ajaHHON. VIHTErpHpoBaHue
(GYHKLIMI — JOCTAaTOYHO CIOXKHBIN pa3aen MaTeMaTuKU, OBJIa/IeTh KOTOPBIM MOYHO TOJIBKO, €CIIU
CTYJEHT «BO3bMET» JIOCTATOYHO OO0JIBIIIOE KOJIMYECTBO UHTErPAJIOB PA3HOTO TUIIA.

Hano TBepno 3HaTh TaOMUIly MHTErpajoB OT OCHOBHBIX 3JE€MEHTapHBIX (YHKIMH,
OCHOBHBIE METOJIbl MHTErpUPOBAaHUSA (3aMeHa [EPEMEHHOM, IOABEJEHUE TMOJ 3HaK
muddepeHyana, HWHTETPUPOBAHME IO YacTsAM, IPUEMbl BBIUMCIEHUS MHTErpajioB OT
palMoHAIBHBIX IPpO0OeH, OT pa3HOTO THITA TPUTOHOMETPUIECKUX (PYHKIN).

Hago ocMBICINTE €IMHCTBO MOAXOJAa K IIOCTPOCHHUIO OIPENEICHHBIX, KpaTHbIX,
KPUBOJIMHENHBIX, IOBEPXHOCTHBIX MHTETPAJIIOB — IIOCTPOCHUE HEKOTOPON MHTETPAIIBHONW CYMMBI
Y IIPEJEIIbHBII IepEXO.

3HaTh TEOMETPUYECKHH CMBICI W OCHOBHYIO (OPMYIy BBIYHCICHHS OIPEIEICHHBIX
uHTerpanoB — popmyny Hetotona — JleliOHMIIa, reoMeTpruecKkue U (pu3nueckue NpUiIoKeHUs
ONpEENIEHHbIX U KPaTHBIX MHTErPajioB, YMETh HAXOAWUThH IJIOLIA/Ab IJIOCKOW (PUTYpHI, JUIMHY
KPUBOH, 00bEM U IUIOMIA/b TOBEPXHOCTH TEJ BPALICHHUS.

7. ®OH/ OLIEHOYHBIX CPEACTB

@OH/]1 OLIEHOYHBIX CPEACTB IpencTaBieH B [Ipunoxenun 2 k padodeil mporpaMMe U BKIIIOYAET
pasaens:

1. MeTo/1bl KOHTPOJISl M OLIEHUBAHUS PE3YJIbTATOB 00yUEHUSI.
2. lllkana 1 KpUTEpUU OLIEHUBAHUS PE3YIbTATOB OOyUEHUS.
3. OueHouHBIE CPENCTBA.

3.1. Texymuii KOHTPOIb.

3.2. [IpoMexyTouHas aTTECTALUS.
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Ilpunosicenue 1

TemaTuuyecKkuil JIAH JUCUMILIMHBI «MaTeMaTHYeCKUN AaHAJIU3» 10 HATIPABJICHHUIO MIOJATOTOBKH
15.03.01 «MammHOCTPOECHUE)
IMpopuiab «MamMHBI 1 TEXHOJOTHHM 00PA0OTKH MATEPHUAJIOB IABJIEHUEM))
(0akanasp)
®opma 00y4eHHUS - OUHAS
I'ox nadopa 2025/2026

Buabl yueOHo# padoThl,
Buabl camocTosiTeIbHOM

DopmMbI
BKJIIOYAsl CAMOCTOSITEIbHYIO padoThI aTTeCTAI
e Cem | Henmeus paboTy CTy1eHTOB, T
2 CryaenroB
Paznen €CT | Cemectp M TPYA0EMKOCTh B 4acax
n/n p
2 Ped
K.P | KII | PI
J | II/C | JIab | CPC | KCP p | P2 Kp | 9 3
. . T

Bropoii cemecTp

Pa3nea 1. Anddepenunanbuoe
HCYHC/IeHHe (PYHKIUHI OHOM
nepeMeHHom. Yuciosas

1.1 | mocnenoBarenbHOCTD. [Ipenen 2 1 2 2 4 +
YHCJIOBOM MTOCJIEIOBATEIBLHOCTH U €T0
cBoricTBa. [IpaBuna npenensHOro
nepexona. Oynxmus. [Ipenen pyHkumu.
Teopemsl 0 npenenax QyHKIUH.
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Boinaua 3anauuid PI'P Ne 1 o
MATEeMATHYECKOMY AHAJIU3Y.

1.2

IlepBbli M BTOpOM 3aMeyaTellbHBIC
npenensl.  beckoHeyHO — Mmanble U
OeckoHeuHO ~ OoyibIIME€  BEJMYMHBL
DOKBUBAJICHTHBIE OECKOHEYHO MaJIbie
BEJIMYUHBL. PackpsiTne
HEOIpeIeIEHHOCTEN pa3HOro TUIA.

1.3

HenpeppIBHOCTD (QYHKIIUN B TOYKE U Ha
IIPOMEXKYTKE. OpnHocTOpoHHME
npenenbl. Touku paspbiBa PyHKIMH, UX
KJIaCCH(UKAITHSI.

1.4

ITponsBogHas byHKIMH.
'eomeTpuyeckuii. ¥ MEXaHUYECKUU
CMBICII IIPOU3BOJHOM. [IpaBuia
mudepeHIIMPOBAHUS | hopMyITBI
BBIUMCJIEHUS] TPOU3BOAHBIX. Tabiuia
IIPOU3BOIHBIX OCHOBHBIX
aneMeHTapHbIX  QyHkiuil. TexHuka
b depeHIIMPOBaHUS

1.5

Huddepenuman.  IlpousBognsle u
muddepeHIManbl  BBICHINX MOPSIIKOB.
[TpubnnxenHble BBIYUCIICHUS c
noMoIbio AuddepeHIanos.

1.6

IIpaBuio Jlonurans. ®opmyna
Tenmopa. PaznmoxeHnst OCHOBHBIX
3JIEMEHTapHbIX (YHKIMHA 1o (opmyie
Teiinopa. [IpubnukeHHbIe BEIYUCICHUS
¢ momotbio Gpopmysl Tewmopa.
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1.7

OcHoBHbIE TEOPEMBI
Qg epeHInaIbLHOro MCYUCIICHUSL.
MOHOTOHHOCTH (PYHKITHH, SKCTPEMYMBI.
Heo0xoauMele U TOCTaTOYHBIE YCIOBUS
MOHOTOHHOCTH, JOKaJIbHOTO
AKCTpEMyMa. HccnenoBanue
BBINTYKJIOCTH Tpaduka GyHKuuu. Touku
neperuoa.

1.8

OO6mas cxema ucciaeaoBaHusl QyHKIIUA
U moctpoeHust ee rpaduka. CpolicTBa
(GYHKINH, HENPEepPBIBHBIX Ha OTpPE3KE.
HanbGonriiee 1 HauMeHblllee 3HAYECHUS
(GYHKIIMU Ha OTpE3Ke.
CamocrositeibHass padora Nel Ha
ceMHUHape 1O (YHKHUSIM OJHOM
nepeMeHHOMH

1.9

Pasnen 2. @yHKUUS HECKOJIbKHX
nepeMeHHbIX. IIpenen u
HENpepbIBHOCTh. (OCHOBHBIE CBOWCTBA
HenpepeIBHBIX  QyHKIUH.  YacTHble
npousBoaHbIe. [Tonublil quddepentman.
Boimaya 3amanuii PIT'P Ne 2 1o
QVHKIMAM HECKOJbKHX IepPeMeHHbIX

1.1

[Tpon3BosiHBIE  CIOXKHOM  (YHKUIUHU
HECKOJIbKUX IepeMeHHbIX. YacTHbIe
Opou3BOIHBIE U AuddepeHunans
BeIcIIMX TopsakoB. Teopema IlIBaprua.
[Ipou3BorHas 1O  HampaBJIECHUIO.
I'panueHrT.

10
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1.1

OKkcTpeMyM  (QYHKIIMH —~ HECKOJIBKHX
MEPEMEHHBIX. HeoOxonumeie u
JIOCTaTOYHBIE YCIOBHS IKCTpEMyMa.
CamocrositesibHasi padora Ne2 Ha
ceMHHape Mo (PYHKIUSAM HEeCKOJIbKHX
nepeMeHHbIX

11

1.1

Pa3nes 3. UHTerpasibHoe HCYHC/ICHUE
[TepBooOpa3zHas. Heonpenenennsiit
UHTETpal M ero cBoiictBa. TaOmmma
MUHTETPaJIoB oT OCHOBHBIX
aNIeMEeHTapHbIX  (yHKIui.  Metonq
HEIIOCPEICTBEHHOTO UHTETPUPOBAHUSL.
Boitaua saganmii PITP Ne 3 mo
HHTEIPAJIbHOMY HCYHMCICHHUIO

12

1.1

WHTerpupoBaHie ¢ MOMOIIBIO 3aMEHBI
HIEPEMCHHOM, TO/BEJICHUEM IO/ 3HAaK
g depeHnmana. Merton
UHTCTPUPOBAHHMS 110 YACTIM

13

1.1

WuTerpupoBanue palMOHATIBHBIX
npoOell MHTErpupoBaHHE HEKOTOPBIX
BU/JIOB MppalMOHATIBHBIX u
TPUTOHOMETPUUYECKUX (YHKLUH.

14

1.1

3amaun, TPUBOIANIME K  TOHSATHIO
omnpeneneHHoOro uHterpaia. CBolcTBa
omnpeaeneHHoro uHrerpaina. dopmyna
HrroTona-Jleionuma. 3ameHa
MEPEMEHHON W WHTETPUPOBAHHUE IO
YacTsIM B ONPEACIICHHOM MHTETpaje

15

1.1

[Tpunoxenus OITPEJICIIEHHOTO
WHTETpaJla B TEOMETPHUH U MEXaHHKE
(BpIUMCIIEHUE  TUIOMIAJICH  TUIOCKHUX
¢uryp, IUIMHBI KpUBOW, OOBEMOB,
TJIOMIAJICH TOBEPXHOCTH).

16
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1.1

HecoOcTBeHHBIE MHTErpalibl IEPBOTO U
BTOPOT'O POJA, UX CBOMCTBA.

17

1.1

3agauv, MNOpUBOASAIIME K  KpaTHBIM
vHTerpasaM. JIBOMHOM H  TpPOMHOM
MHTETpajbl, UX CBOMCTBA. Briuncienue
JIBOMHBIX HWHTErPajiOB CBEICHHEM K
MTOBTOPHBIM. I'eomeTpuyeckue "
bu3MYeCKue TMPUIOKCHHUS  KPATHBIX
HWHTETPaJoB

KoHTpoJibHOE TecTHpOBaHHE

18

®opma aTTecTAINAN

19-21

Bcero yacoB nmo jucuMIJIinHe

18

54

72

PI'

cam.
pao.

18




Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYeCKHN aHAJIN3)»

Hampasnenune noarorosku: 15.03.01 «MamuHocTpoeHue»
[Tpodwiib: «MamuHel ¥ TEXHOIOTUH 00PaOOTKN MaTE€pHUaIoOB AABICHUEM)
®opma o0yyeHHs — OuHasl.

Kadenpa: «Matemarukar

1. MeTO)ILI KOHTPOJISA 1 OMCHUBAHUA PE3YJIbLTATOB Oﬁy‘lEHl/Iﬂ

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

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

[IpomexyTouHas arrectanus o0yyaromuxcs B (popMe 3K3aMeHa IPOBOAUTCS 110 pe3yIbTaTaM
BBIMIOJIHEHUSI BCEX BUAOB Y4eOHOIl palOThI, NPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JAHHOMN
JUCLUIUIMHE, TIPU 3TOM YYMTBHIBAIOTCS PE3YJIbTaThl TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH B TEUEHUE
cemectpa. OlieHKa CTENEeHN JOCTUKEHNS 00ydaroIUMHUCS IIIIaHUPYEMbIX PE3YJIbTaTOB 00YUYEHUS 110
JUCIUIUINHE TIPOBOJUTCS TPENoJaBaTeiaeM, BEIyIIUM 3aHATUS 1O JUCHUIUIMHE METOAO0M
AKCIEepTHOM oneHKU. [lo uToraM mnpomexyTOYHOM aTrTecTalnud MO AMCLUHUIIIMHE BBICTABIISETCS
OLIEHKA «OTJINYHO», «XOPOILO0», «yIOBIETBOPUTEIBHO» UIH «HEYI0BIECTBOPUTEIBHO.

IIkana oueHNBaHUA Onucanne

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

MIPOrpaMMOn JUCLUIINHBL Crynent JIEMOHCTPUPYET
COOTBETCTBUE 3HAHMI, YMEHUW, HABBIKOB MOKA3aTEIsIM,
OTtanaaO MPUBEJICHHBIM B TaOJWIAX, OMEPUPYET MNPHUOOPETEHHBIMU

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

BrimonHeHsl Bce 00s13aTeJIbHBbIC YCJIOBHS INOATOTOBKH
CTYAEHTA K NMPOMEKYTOYHOM aTTecTaluu, NPeyCMOTPEHHBIE
MporpaMMoONl  JTUCLMILIMHBI. CrygeHT  JeMOHCTPUPYET
COOTBETCTBUE 3HAHMM, YMEHUH, HABBIKOB I10KA3aTENsM,
NPUBEJCHHBIM B Ta0JHMIaX, ONEpUPYET NPHOOPETCHHBIMH
3HAHUSAMM, YMEHUSMH, HaBblKaMH. B TO ke BpeMs mpu OTBETE
JIOTIYCKaeT HECYILIECTBEHHbIE MOTPEIIHOCTH, 3a/Jaud PEIIAeT C
HE/I04eTaMH, He BIUSIONIMMU Ha OOLIHIA X0 PeIICHHS.

Y 10BIETBOPUTETILHO

BrinmonHens Bce o00s13aTesibHBbIE YCJOBHS TMOATOTOBKH
CTYAEHTAa K MPOMEKYTOYHOM aTTeCTALUM, IIPETYCMOTPEHHbBIE
MPOrpaMMoOit JUCLIUTIINHEL. Crynent JEMOHCTPUPYET
COOTBETCTBME 3HAHWI, YMEHUW, HABBIKOB IIOKA3aTEIsIM,
MPUBEJICHHBIM B Ta0JUIAaX, OMNEPUPYET MPUOOPETEHHBIMU
3HaHUSIMU, YMEHUSIMHU, HaBbIKaMu. Ho moka3biBaeT Heriyookue
3HAHWS, TP OTBETE HE JOMYCKaeT TPYyObIX OMIMOOK WU
MIPOTUBOPEYUH, OTHAKO B (DOPMYJIMPOBAHUH OTBETA OTCYTCTBYET
JIOJIKHAs CBSI3b MEX]ly aHAJIM30M, apryMEHTalel U BbIBOJAMU,
B pEIICHUH 3a7ad MOTYT COJepKaThCs rpyOble ommOku. [lms
MOJIyYeHUS TPABUIBHOTO OTBeTa TPEOYIOTCS YTOYHSIOLINE
BOIIPOCHI.

HeynosnersopurenpHo

He BbmmonHensl o0si3aTeibHbIe YCJOBHSI MOJATOTOBKH
CTY/IeHTa K NPOMEKYTOUYHOM aTTecTalliu, IPeyCMOTPEHHBIE
nporpamMmoii  aucuuriauHel, NI cTyaeHT JaeMOHCTpHpYeT
HEMOJIHOE  COOTBETCTBME  3HAHWW, YMEHHUH,  HAaBBIKOB
MPUBEACHHBIM B Ta0NuIax, JOMYCKAIOTCS 3HAYUTENbHBIC
OILIMOKH, IPOSIBISICTCS] OTCYTCTBHE 3HAHUHM, YMEHUH, HABBIKOB T10
psAly TmoOKa3arened, CTYJEHT HCIbIThIBAET 3HAYUTEIbHBIC
3aTpyIHEHUS TPU OTIEPUPOBAHUY 3HAHUSMHU U YMEHUSMHU.

3. OueHo4HbIE CPEACTBA

/1

HaumenoBaunue
OIIEHOYHOT'0O
CpeacTBa

KpaTkas xapakrepucTuka OLEHOYHOTO

[IpencraBnenue
OIICHOYHOTO CPEJICTBA

cpe/cTBa 5 DOC

KonTponbHas
(camocrosiTenbHas
) pabota

(KP)

CpencTBo MpOBEPKH YMEHUN MPUMEHSThH
MOJIyYeHHbIE 3HAHUS Ul PEUIeHUs 3a7a4
ONpENeNIEHHOr0 TUMa 10 TeMe WIN
paszneny

KoHnTponbHble
3a/1aHus
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PacuetHo- CpenctBo npoBepku yMEeHHH NpUMeEHATh | Kommuiekr 3amaHuit
rpaduyueckas NOJlyYeHHblE  3HAHMsSI 10  3apaHee | A BBIIIOJIHEHUS
pabora OIPEEICHHON METONUKE 1 DPELICHMsS | pacyeTHO-

(PTP) 3aJa4 WU 3aJaHuil 10 MOAYNIO Wi | TpadudecKoi paboTh

JUCIHHMIIIIMHE B IICJIOM.

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

YcrHblii onpoc N .
CBSA3aHHBIE C M3y4YaeMOH JUCLUIUIMHOW, U

Bomnpocsl o

cobecel0BaHUE, Temam/pasenam
3 paccuMTaHHOE Ha BbISICHEHHWE oO0beMa
(YO) . JTUCHUTITUHBI
3HAHHI 00ydJaroIerocs o
OIpeICIICHHOMY pa3zieily, TeMe, mpodieMe
U T.I1.
Cucrema CTaHIapTU3UPOBAHHBIX 3aaHUH,
Tect MO3BOJISIOIIAS
4 (T) aBTOMATHU3HPOB Bapwuanr Tecra

aTbh NPOLESYPY U3MEPEHUS YPOBHS 3HAHUI
U YMEHUH 00y4aroIerocs.

5 | Ox3amenanuonnsl | CpeAcTBO TPOBEpPKU 3HAaHUM, YMEHUH, | DK3aMeHallMOHHbIC
€ Onnernl HABBLIKOB. MOXKET BKIIIOYaTh KOMINIEKC | OMIIETHI
(9B) TEOPETUYECKHUX BOITPOCOB, 3a1a4,

IPAKTUICCKUX SaHaHHﬁ.

3.1. Tekymuii KOHTPOJIb

OreHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKITIOYAIOT KOHTPOJIBHBIE BOIIPOCHI
1 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJISi KOHTPOJISI OCBOCHUST 00YUAIOIIUMHUCS Pa3/IeiOB
JTUACHUIUINHEL, ipreM PI'P.

Conepixanue pacuyeTHO-TpaguIecKuX padoT.

PacuerHo-rpaduueckas padora Nel no nuddepeHnuaIbHOMY UCUHCTEHUIO PYHKIIUI OTHOI
NepeMeHHOH

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

Boruncnenue npon3BoAHBIX QYHKIINH.

HccnenoBanue GyHKIMH, TOCTPOCHUE TPa(UKOB.

PacuetHo-rpadguyeckasi padora Ne 2 no pyHKUMAM HECKOJIbKHUX IlepeMeHHbIX.

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

PacuetHo-rpaduyeckasi pa6ora Ne 3 1o HHTErpajabHOMY HCUHMCIECHHIO.

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

[TpunokeHus ompeeieHHBIX HHTEeTpaioB. McciaenoBanne CXOAUMOCTH HECOOCTBEHHBIX

HWHTETPaJIOB.
KoMiuiekT 3aganuid
JJIS BBITIOJIHEHH S pacyeTHO-rpaduuyeckux pador (PI'P)
o gucuumiInae «MareMaTH4ecKu aHaJn3»

Teopust npenenos u auddepeHuuposanue GyHKUHMH OHOM NepeMeHHOI

1. Haiftu npenensi:

i (2-n) —(1+n) n+2-3Bn+3
m 2 2 lim

’

2n*+3 g 3n+l
i . -1
lgmw(zn”_l] limn(\/n2+1—n) 11310(” Oj .

, n—o , n n+1
lim 2x +11x+15 . 4x?
c 2
x—>-3 x+3 ] =0 8in ~ 3x |
2 5 . sin3x
s - hm . _ ctg7x
nLH; 3n+2 + 517 x—0 1—€X2 }Lﬂ&)(l 3)C)
0, x<—-x
y=9sinx, —7<x<0
7, x>0

2. UccnenoBaTh Ha HENIPEPHIBHOCTD M BBIIOJIHUTD YEPTEXK:

3. Haiitu npou3BoHyI0 GYHKIHU:

2(3x3 + 45 —x—2)

r= 151+ x ' y =Inarcsiny1-e>".
32 +1
X=—,
3t
tg x —ctg x _(F
—arctg 2" =sin| —+1¢ |.
y = arctg \/5 Y (3

_ cosbx
Y 3sin(12x +1)

Jx

y =arctg’ lnm y=(\/;)

y =arctg’ 1 +sinln2x

J1-2x°

3
) X
sin(x—2y)+—="7x )
y x=e 'cost, V=€ Cost

22



4. CocTaBUTh ypaBHEHHs KacaTeIbHOW M HOpPMalM K JaHHOM KPHBOW B TOUKe ¢ abcruccoit

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

1
X) =X + —
5. IlpoBecTH MOHOE UCCIIEAOBAHUE U TIOCTPOUTD TpauK x
@DYyHKIMHU HECKOJBbKHX IepeMeHHbIX
x> +3y°
Z” — ZII =
1. HaiiTi yacTHbIe IPOU3BOIHBIE BTOPOIO MOPSIIKA, YOSIUTHCS, UTO “» ~ i : xy

2

z="=
2. Haiitu rpaauieHT QyHKIIMN 2 =f(x,¥) B Touke M, (xo,yo): \/; , M, (4,6).

2 2
3. McenenoBarh Ha 9KCTpeMyM QyHKmuio 2 =X —X+) + 2y

HNurerpuposanue

Bouruucantn HEOIIPECACJICHHBIC HHTEIPAJIbI

dx
I2(x+\/;, [x-27"dx J‘(x+1)exdx’ [xcos3xdx [e"cosxdx

x+18 -3
dx dx dx x+1 dx sin xdx

x*—6x+18, Ix2+6x+5, (x—=6)(x+2) | jx2+3 , cos’x

J

Boruncaurtsb OonmpeaeJJeHHbIC HHTErPaJabl

7.6 1

dx L
3sin” xcos xdx —— x—1e'dx
{ e, e jJ7+1nx
6 2 1+x7 = dx Lx? +2x

X [——— —dx
{14_,/3)( 2 arcigx 1(3x+5)2, £x2+1 ,
\/5 x3 2 75 1 dx
————dx Ja—xd 3sin’ xcosxdx |———
e, e s

7 7’

1 3
: Y dx
(x —l)e*dx -
}[ '[xV7+lnx _

Heco0cTBeHHBIE HHTETrPaJIbI

1. YkaxwuTe, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SBJISICTCS CXO/ISIIIMMCS

T\/;dx, Tx_3dx, T\/;dx
1 1 1 .
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© dx

2
2. BBIYHCIUTH HHTETPAJl, yCTAHOBUTD €r0 CXOJAUMOCTD WIIM PACXOJUMOCTh —» 1+ X

0
[In xdx
3. BbIunMcIuTh MHTErpal, yCTAHOBUTH €r0 CXOJUMOCTb HJIU PACXOJUMOCTD 1

a dx
|

4. Bpraucnuth HeCOOCTBEHHBIH HHTETpai ° Jx , YCTAHOBUTB €r0 CXOAUMOCTb WJIN
pacxoIuMOCTb.
1
dx
2
5. BBIYMCIUTHh HECOOCTBEHHBIN MHTErpal -1 , YCTAaHOBUTB €0 CXOAUMOCTb WU
pacxoauMOCTb.

T odx

2
6. Beruncnuth HUHTCrpajl, YCTAHOBUTH €T0 CXOAUMOCTD UJIN PACXOAUMOCTDb —001 tx

[e¢]

I In xdx
7. BeIaucanTh MHTErpaj, yCTAaHOBUTh €0 CXOJAUMOCTD UM PACXOAUMOCTh |

¢ dx

2

8. BeIuncinTh HECOOCTBEHHBIN HHTCIrpal -1 X , YCTAHOBUTD €0 CXOAUMOCTb UJIN

PacXoauMOCTh.
KpaTHbIe HHTErpaJjabl

1. U3MeHUTh NOpSAJOK UHTETPUPOBAHUSI B IBOTHOM MHTETpaJie
2

~[a'x()jxf(x, v)dy Idy __fyf(xa )dx
b. o ¥ .

a. o 2x ,

[[a0—x* —y*)dxdy,  D={(x,y)|1<x<2, 0<y<2}
2. Beraucnautp (P

3. Beruuciouts

.”(12x2y2 +16x°y’ )dxdy;
D

D: le,yzxz,yz—\/;.
4. BEIYACIUTH

[[(* + y)dxdy,
(D) D — MHO€CTBO TOYEK IUIOCKOCTH, OTPAHUYEHHOE JTUHUSAMHU

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

5. Haiitu nnomans GUrypsl, OorpaHU4eHHON TaHHBIMU JTUHUSMU

y=3/x,y=4ex,y:3,y:4.
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—_— 2 p—
6. Haittu riomas ¢urypsl, orpaHHdeHHoi sy V=X | ¥ =—X+2

8. Haiiti 06beM Tela, mosydeHHoro BpamienueM Bokpyr ocu OY urypel, orpannuennoi
— 43 — —

v V=X, y=1 x=0,

9. Haiitu 00beM TeJta, MoJTy4eHHOro BpamenueM Bokpyr oc OX Gurypsl, orpanuueHHOM

auausmu Y =X 5V =X

KonTpoJbHbIe padoThl (IpUMeEpbI)

BapuaHTt

1. NoctpouTb rpaduk: V =3cos2x

2. HaiiTn npegenb!:

2 2
lim(s_n) - 5+n) . 1-cos2x R - |
”*“(S—H g 5+n)2 lim 252 m— 2
1) 2)20 et -1 3) 22X =2x"+x-2
1
2 —
. Nx T =x-1 1+ xcos2x |¥ ——
4) 7 In(x-1) 5) >0\ I+xcosx ) g )1(1330 XX

—x, x<0
2
y=9x,0<x<2
3, x>2
3. WUccneposaTb Ha HENPEPbIBHOCTb U BbINONHUTb YepPTEXK:

BapuaHT

!
1. Haittn npoussoaHyto Vx :

y=arctg’In Jx -
a) x+2 6)”

(V)

B) y r) x=e"cost, ¥ =¢ cost

. (1 1 J
lim| ——
2. Haiitn *7°\ X  arctgx

f(x)=x"+—
3. MpOBECTM No/IHOE MCCAeA0BaHME U NOCTPOUTL rpaduK x

Bapmuanr.
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ou

Nel. BoraucauTb npou3BOIHYIO IO HAIIPABICHUIO OS u naiitu MOJ1yJIb BEKTOpa rpajiueHTa Jijis

X 3
Uu=2xy+—+z
q)yHKI_[I/II/I y B TOYKEC A(6’9’ 1) B HaAIIpaBJICHUH, COCTABJIAIOIICM C OCAMUA

3 6 T
cosa=—, cosff=—, y<—
KOOpAUHAT YTJIbL 7 7 2 .

z=xy(l-4x* —4y)-5

No2. UccnenoBaTh Ha SKCTpEMYM (HYHKITHIO

dz
N93.z:ln(y—x4), xX=+/sinf, y=cCO0Sl  Haiitu E

Bapuanr

Bboryucanume:

de

1. 9Vx -2 2.

(2x +1)- In xdx

—_——

2x—1

3x2 -4 sin’ 3x d
—dx. dx. x.
3. J.xz+4x g 4, J.cosz3x * 5. J.\/4—2x—x2

1. BplYHCIUTH HHTETPATIBL:

Txe"2 T dx

! dx . e X vinx

V|305pa3MTb obnactb UHTErpnupoBaHNA U UISMEHUTb NOPALOK NHTETPUPOBAHNA B MOBTOPHOM UHTErpane
0 V25-x2
[dx [ reeydy.
-4 0

BolumcnnTb nnowanp ¢urypbl, OrpaHUYEHHON NIMHUAMM

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

3apgaum

_ arcctgi/; dy—?
1uacre 1. Y =sinlnx, )/, y"—? , VT T 3 ¥=3x"+xe",x,=2,ax=0,1, ay—?

!
4. HaitTn nponsBogHyto Vs :
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arctg7x

6) V=x

¢® +2 = cos3x ) .
) x r) x=cost+sin¢, Yy =sint—tcost

2
5. UccnenoBaTb Ha SKCTPEMYM f(x)=(x=3)"(x-5) .

6. HaliTn nHTepBasibl MOHOTOHHOCTU X
3
b
. f x)=—-16x [_51]
7. HaTn Hanbonbluee, HaMeHbLee 3HaYeHne GYHKLUK 3 Ha oTpeskKe i
2 X = 1
8. MocTpounTb KacaTesbHY1O K rpaduky GyHKUUK f(x) = 3arccos x B TOUKe 2.
2 yactb 9. Haiitn npegensl:
2 2
. +n) —(2+n . tgdx
lim )2 ( )2 im tg2x lim x*+2x-3 lim -&
n—o _ _ = - 5 _ T
1) (2+n) =(1-n) 2)=0e” —1  3)=3x’+5x7+6x 4) 772 tg3x
3 yactb
0, x<-7x
y=9sinx, —7<x<0
>
10. UccnepoBaTtb HA HENPEPbLIBHOCTb U BbINOJIHUTbL YepTeK: 7w, x20
x3
x)=—
11. NpoBecTn NosHOe nccnefoBaHME U NOCTPOUTb rpaduK x —4.

Kpurepun ouenku:

- OLIEHKA «3a4TE€HO» BBICTABIIICTCS CTYJEHTY, €CIIM OH PETYJIAPHO B TECUEHUE CEMECTPA IIPEACTABIISAII
pemeHuss 3a7ad, BBINOJIHWI IIOJHOCTBIO BCE 3aJaHMS W HX 3allIUTWI, OTBETUB Ha BOIIPOCHI
IIPEINoAaBaTels;

- OILICHKA «HE 3a4TE€HO» BBICTABJISAETCSA CTYACHTY, €CIIM OH HEPEryJIIpHO B TEUYECHHE CEMECTpa
MIPEJICTABIISUT PeIlleHusl 3a/lad, BBIMOIHWI 3aJaHUsS HE TMOJHOCTHIO WM BOOOIIE HE MPEeICTaBIISI
paboTel Ha TPOBEPKY, JOMYCKAeT CYIIECTBEHHbIE HETOYHOCTH B OTBETaXx Ha BOIPOCHI
IIPEIO1aBaTelIs.

Jlnst mpoBeieHUs] TEKYIero KOHTPOJS 3HAHWH CTYJEHTOB B JHCTAHIIMOHHOM (opmaTe B
pa3paboTaHHbIX Kadenpoil «MaTeMaTHukay OHJIaH-Kypcax UMEIOTCS MPOMEXYTOUYHbIE (MPOOHBIE)
TECTBHI.

3.2. IIpome:kyTOo4YHasl aTTECTALMSA

[TpomexyTouHast aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OusieTaM B yCTHOU (opMme.
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Bpewmst 111 moAroTOBKM OTBETA HA BOMPOCHI HE Oosiee 45 MUH.

buner BkiItoYaeT TEOPETUYECKUI BOIIPOC U 3a1a4H.

KoMruiekTsl sK3aMeHaIMOHHBIX OMJIETOB XpaHATCS Ha Kadenpe «MaremaTukay.
Tunosbie BApUAHTHI OWJIETOB MPUJIATAIOTCS.

AW -

11.

12.
13.

14.
15.

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

23.
24.

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

KommnuiekT Bonipocos

0 IUCLHUIUINHE «MaTeMaTHYeCKHHA aHAJIU3»

JuddepennnaibHoe HCHUCAeHHe PYHKIUI OHOH ITepeMeHHOH

[TonsiTHe nepeMeHHON BEIMYMHBI U 00J1aCTU €€ U3MEHEHHUSI.

NMoHATHE (PYHKIIMOHATLHOM 3aBUCUMOCTH, KiIaccuuKarus QyHKITHA.

Omnpenenenre U TUIBI YUCIOBOM MOCIEI0BATEIbHOCTH.

[Tpenen YHCIIOBOI MOCJICI0BATEIHLHOCTH. Apudmernueckue oTeparyu Ha
MOCIIEI0BATEILHOCTSMHU.

YcoBus CyIecTBOBaHHUS KOHEYHOTO Mpeelia YUCIIOBOH IMOCiIeIoBaTebHOCTH (TeopeMbl Ko
u Beiiepmtpacca).

BTtopoii 3ameyaTenbHbIi Ipeaei.

[Ipenen pyukuuu. Onpenenenus. [ 'eomerpuueckas HHTEpIIpeTalys MOHATHUS Mpeea GyHKIUH.
CBoiicTBa npeesoB.

beckoneuno mainbie, 0eCKOHEUHO O0bINe QYHKITUH.

IIepBblil 3aMeUaTeIbHBIN Ipeaes.

. beckoHeuHO Masble BEIUYNHBI. DKBUBAJIEHTHBIE OSCKOHEUYHO MAaJIble U UX HCHOJIL30BAHHUE IIpu

BBIUMCIICHUH TIpeIesioB. Tabauia SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX.

HenpepbiBHOCT (yHKIIMM B TOYKE W Ha HpoMexyTke. OJHOCTOPOHHHE MpPEIebl.
Krnaccudukanus Touek pa3psiBa rpaduka.

CaoiicTBa (yHKIMH, HEMIPEPBIBHBIX Ha oTpe3Ke (TeopeMbl Beliepmtpacca, bonbuano — Komm).
[TpouzBoanas. ['eomerpruueckuii u pu3MUIecKuit cMbICT por3BoAHON. KacaTenbHas 1 HOpMab
K IUIOCKON KPUBOM.

Tabnuia npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIUH.

CBsI3b MEXy CYLIECTBOBAaHMEM MPOU3BOJAHON (PYHKIIMHM B TOUKE M HETIPEPHIBHOCTHIO (PYHKITUH
B TOM 7K€ TOYKE.

[Tpou3BosiHas cyMMBbI, IPOU3BEACHHUS, YacTHOTO. [Ipon3BoiHAs Ci10KHOM 1 00paTHON PyHKIHIA.
[Ipon3BoHas napaMeTpUUECcKU 3aJaHHON (PyHKIINU.

ITpousBonHas GyHKLNH, 3aJaHHON HESBHO.

JuddepeHnnpoBaHme CI0XKHON MMOKa3aTeIbHON QYHKIUH.

Huddepenunpyemocts. Auddepenuman. ['eomerpuueckuii cMbica tuddepenuana.
[IpousBoHblie U AU PepeHIInanbl BEICIINX MOPSIKOB.

OcHoBHbIE TeopeMbl auddepeHanbHoro ucuucienus (teopema depma, Teopema Pois,
teopeMa Jlarpanxka, Teopema Komm).

IIpasumo Jlonurans.

Mpuorounen Teitnopa u ero cBoiictBa. @opmyna Teinopa. Ocrarounsiii uieH Gopmyisl Teitnopa
B (¢opme Jlarpanxa u Ileano.

AcuMnToThI rpaguka QyHKIUH.

OkerpemyM. Heobxommoe yciaoBre 3kcTpemMyma.

JlocTaTouHBIE YCIOBHS KCTpPEMyMa.

JlocTatouHoe yciaoBue Bo3pacTanus (yObIBaHHS) GYHKIINU.

HauGonpiiee u HanMmenbinee 3HaUeHHS (YHKIIMA HAa OTPE3KE.

BrInykiocTh, BOTHYTOCTb, TOUKA Neperuda. JJocraTouHoe yciioBre BOTHYTOCTH (BBITYKIIOCTH).
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31. HeoGxomumoe ycmoBre Touku neperuda. Jlocrarounoe yciioBue neperuoa.
32. OOmias cxeMa MOCTPOCHHUS U HCCIIeOBaHuUs Tpaduka QyHKIHH.

(I)yHKIII/II/I HECKOJBbKHX NMEPEMECHHBIX

Omnpenenenne ¥ reOMETPUIECKUNA CMBICT (DYHKIIMHU JIBYX NEPEMEHHBIX.

JIunuu ypoBHS QYHKIMHU IBYX ITEPEMECHHBIX.

YacTtHble TPOU3BOJHBIE (PYHKIIUH HECKOJIBKUX MIEPEMEHHBIX, UX T€OMETPUUYECKHI CMBICIT
OyHKIMN HECKOJBKUX ITEPEMEHHBIX, HOHSATHE TTOJHOTO TuddepeHnuana.
JuddepenunrpoBanue ca0KHbIX QYHKINNA HECKOIBKUX EPEMEHHBIX.
[Tpon3BoaHBIE BHICIINX MOPSAAKOB (DYHKIIMH HECKOJIBKUX NepeMeHHbIX. CMelIaHHbIe
npousBoanbie. Teopema IlIBapua.

[IponsBoanas GpyHKINU HECKOIBKHUX ITEPEMEHHBIX 10 HAIIPABJICHUIO.

[Tpon3BoHAs 1O HAMIPABICHUIO U TPAJMEHT CKAISIPHOTO TOJISL.

OKcTpeMyM (PyHKIIUM HECKOJIBKUX ITEPEMEHHBIX.

O Heo6xoanMoe u 1ocTaToyHOE YCIOBUS SKCTpeMyMa (PyHKIIUH IBYX TIEPEMEHHBIX.

A

S o e

HNHTerpajbHoe HCYHCICHUE

[TepBoobOpazHas, HeolpeaeaeHHbIH HHTerpail. Talnuia OCHOBHBIX HHTETPAJIOB.

3aMeHa NepeMEHHON U UHTErPUPOBAHUE 10 YACTSIM B HEOIIPEJIETICHHOM UHTETpaJIE.

HuTerpupoBanue ¢ MOMOIIBIO MOABEACHU 01 3HaK nuddepeHiuana.

HHuTerpupoBaHue palioOHAIbHBIX APOOEH.

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

WHuTerpupoBanue TpPUrOHOMETPUYECKUX (DYHKLNN, OCHOBHBIE IPUEMBI.

HuTerpupoBanue upparroHaIbHbIX (YHKIIHIA.

YHuBEpcabHAss TPUTOHOMETPUYECKAs ITOACTAHOBKA.

OnpeneneHHblil nHTErpai u ero csoiicrsa. ®opmyna HetoToHa — JleitbHuna.

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

11. Beruucnenue mionjaiel ¢ MOMOIIBIO ONPEIETIEHHOTO HHTErpala.

12. Beruucienue mionaan v JIMHbI KPUBOM, 3a/IaHHON ypaBHEHUSIMU B ITapaMeTPUIECKOM Gopme.

13. Beruucnenue mioniaan KpUBOJIMHEHHOTO CEKTOPA B MOJIIPHBIX KOOPAWHATAX.

14. Bpiuncinenue 1miomazel B NPAMOYTOJbHBIX M HOJSAPHBIX KOOPAMHATAX C IOMOUIbIO
ONPENIETICHHOT 0 UHTErpaa.

15. Beruucnenue JUIMHBI IyTU C IIOMOILBIO ONIPEIEICHHOIO UHTErpaa.

16. Beiuncienue JUIMHBI 1yTH KPUBOM, 3alaHHON MMapaMeTPUYECKH.

17. Beruncienue oobeMa Tesna BpalleHHus ¢ TOMOLIbIO ONPEIeIEHHOI0 HHTerpaa.

18. Beruncienue miomiaan moBepXHOCTH TeJla BpaIeHUsI.

19. HecoOGcTBeHHBIE MHTETPAJIBI IIEPBOTO U BTOPOTo TUMA. [TOHATHSA CXOIMMOCTH U PACXOAMMOCTH
HECOOCTBEHHOTO MHTErpaJa.

20. HecoOGcTBeHHbIE HHTETPAJIBI OT Pa3PBIBHBIX (PYHKIIUH.

DO N YR W

Tunosblie BApUAHTHI OUJIETOB
no aucrunianae «MaTteMaTHYecKHii aHATIU3»

MHWHHCTEPCTBO OBPA30BAHUS U HAYKU POCCUIICKOUN ®EJEPALIMU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXXJIEHWE BBICILIETO OBFPABOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKHUUN YHUBEPCUTET»
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(MOCKOBCKHWM MMOJINTEX)
dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Marematukay
HuciunnuHa «MaTeMaTHdeCKU aHaJIn3)

O6pazoBarenpHas nmporpamma 15.03.01 «MammHOCTpOCHUEY
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

1. TlepBooOpa3Hasi, HeompeaeaeHHbIN UHTEeTrpal. Tabyiniia OCHOBHBIX HHTETPAJIOB.
dx

o 4
2. BhluMCIHTH HeONpeieNeHH bl naTerpan ~ VO =X +V5—X

3. Haiitn rpauent dpynkmm 2 = YV proake Mo(L4),
4. YKaxuTe, KaKOH U3 HeCOOCTBEHHBIX MHTETPAIIOB ABJISETCS CXOAAIUMCS

T\/;dx, Tx_3dx, T\/; dx
1 1 1 .

—X
5. HaiiguTe KcTpeMyMsI 1 TouKH neperuba ¢pynxuun ¥ = (¥ —De ™

YTBepxkaeHO Ha 3acenannu Kadeapsl MareMaTuku «_30» 04 2025 r., mpotokosa Ne 7
3aB. xadenpoi O.M. bapanosa / /

MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUNCKON ®EJIEPAIIN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJEHUE BBICIHIEI'O ObPA3OBAHUMA
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI NOJUTEX)
dakynbTeT 0a30BBIX KOMIETEHIUH, kadenpa «MaremaTrka»

Huciunnuaa «MaTeMaTHYeCKUM aHalIn3)
ObpasoBarenbHas nporpamMma 15.03.01 «MammHOCTpOEHUE»
Kypc 1, cemectp 2

DK3aMeHAIHOHHBIN onyteT Ne 1

1. HecoGcTBeHHBIE HHTETPANBI MIEPBOTO U BTOPOTO TUMA. [IOHATHS CXOAMMOCTH M PACXOAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
t 2%
=

~ o = ) y =
2. Haiitu npou3BoaHy0 (QPYHKIINH, 3aJaHHOM NTapaMeTpUIeCcKu 1+7 1+ .

2 2
3. HccnenoBath Ha SkcTpeMyM QyHkimio 2 =X —X+ )+ 2y.
7.6
J.3sin2 xcos xdx

4. BplUUCIUTH ONPENEICHHBIN UHTETpal 0
5. Haiitu 06beM Tena, oTy4eHHOro BpamenneM Bokpyr ocu OX  (urypsl, orpanndennoit
—_— 3 —_— —_—
maapsmu V=%, y=1L x=0

VYT1BepxkaeHo Ha 3acegannu kadenpsl marematuku «_30» 04 2025 r., mpotokoa Ne 7
3aB. xadeapoit O.M. bapanosa / /

30



JU1s mpoBeIeHUs IPOMEKYTOUHOTO KOHTPOJIsl 3HAHUH CTYI€HTOB B IMCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MaTeMaTHKay OHJIAHH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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