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1. Lenn, 3a1a4n ¥ NJIAHUPYeMble
pe3yJbTaThl 00y4eHHs 110
AUCHUILINHE

K OCHOBHBIM yenam OCBOEHHMS IUCHIUILIMHBI «MaTeMaTH4ecKuil aHamu3» Clexyer
OTHECTH:

- BOCIIUTAHHUE y CTYACHTOB 00IIeH MaTeMaTHIECKON KyIbTypPHI;

- NpUOOpeTeHHe CTYIACHTAaMHU IIHPOKOTO Kpyra MaTeMaTH4YeCKUX 3HAHHWM, YMEHUH u
HaBBIKOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K HHIYKTHUBHOMY M JEIYKTHBHOMY MBIIUICHHIO
Hapsy ¢ pa3BUTHEM MAaTEeMaTHYeCKOW MHTYHIINH;

- YMEHHE CTYyJCHTaMHU pa3BUBaTh HABBIKM CaMOCTOSTENILHOTO HM3y4YCHHs y4eOHOU u
HayYHOH JIUTEPATyphl, CoAepKaIeii MaTeMaTHYECKHUE CBEJCHUS U Pe3yIbTaThl;

- TOJTOTOBKY CTYIEHTOB K JEATEJIbHOCTH B COOTBETCTBUM C KBaTHU(PUKAIIMOHHON
XapaKTepUCTHKON OakalaBpa IO HAMpaBJICHUIO, B TOM dYHCiIe (OPMHUPOBAHHE YMEHHUH
UCIIO0JIb30BAaTh OCBOCHHBIE MATEMaTHUECKUE METO/IbI B TPOPECCUOHATLHON IEATEIIbHOCTH.

- TOJATOTOBKY BBICOKOKBATH(UIIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBHSIX
UppoBOoK TYypOYJIEHTHOCTH M BBICOKUX TEXHOJIOTMYECKUX PHUCKOB COBPEMEHHOW HU(POBOM
KOHOMUKH.

K OCHOBHBIM 3a0auam OCBOCHMS AWUCUUILIUHBI «MaTeMaTH4eCKUid aHaiu3» CleayeT
OTHECTH:

- OCBOGHHE CTYACHTAaMH OCHOBHBIX MOHSATHH, METOJO0B, (HOPMHUPYIOMIMX OOIIYIO
MaTeMaTHYECKYIO OATOTOBKY, HEOOXOIUMYIO ISl YCIIEITHOTO PEIICHUs TPUKIIaIHBIX 337134,

- (hopmupoBaHHe y CTyIeHTa TpeOdyeMoro Habopa KOMIIETEHIINH, COOTBETCTBYIOIIUX €T0
HAaIpaBJICHUIO TIOATOTOBKU M 00ECTICUNBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/Ia.

OOydenue 1o AMcLHMIUIMHE «MaremMaTudecKuii aHamu3» HampaBlIeHO Ha (opMupoBaHue
y o0ydJaronuxcs cieayrnux kommneteHui B coorBeTcTBUU ¢ PI'OC 29.03.04 «TexHomorust

XyJI05KeCTBEHHOM 00pabOTKN MaTepuanioBy, yTBEPKAEHHBIM MprKa3zoM MunoopHayku Poccun ot
26.11.2020 N 1456:

Koa m HamMeHoOBaHHe NHauKaTophl 10CTHKEHUS
KOMIIeTeHIHii KOMIIeTeHINH

HNOIIK-1.1.

3HaeT OCHOBHEBIC ITOHATHS €CTCCTBEHHO-
HAYYHBIX U OOIIEUHKEHEPHBIX AUCIUTLIHH.
HNOIIK-1.2.

YMeeT npuMeHSITh METO/Ibl MAaTEMaTUYECKOTO
aHaJM3a MpU IPOSKTHPOBAHUU U Pa3pabOTKe
XYI0KECTBEHHO-IIPOMBILUIEHHBIX U3IEIIUN,
MAaTEepUAJIOB M TEXHOJIOTUH UX MTPOU3BOJICTBA,
BKIIOYas co3ganue 3D Momenen g
KOHCTPYHPOBAHUSI pa3padaThIBa€MbIX
U3ICTINH.

HNOIIK-1.3.

Bnageer MmeTomaMu MaTeMaTHUYECKOTO
aHayM3a IS pacyeTa KOHCTPYKIIMH
XYI0KECTBEHHO-TIPOMBIIUIEHHBIX U3EIUN U
BBITIOJTHEHUS] TEXHOJIOTUYECKUX PACY€TOB

OIIK-1. CiocobeH pemiaTh BOIPOCHI
npoeccCHOHABHOM IeATEIPHOCTH Ha OCHOBE
€CTeCTBEHHOHAYYHBIX U OOIEHHKEHEPHBIX
3HAHUU, METOJIOB MATEMaTHIECKOTO aHAJIH3a
Y MOZCITUPOBAHHUS




2. MecTO IMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM POrpaMMbl

JuctuninuHa OTHOCHTCS K oOsi3arenbHOM vactu Onmoka bl: Moayne «MatemaTtudeckue u
€CTECTBEHHO-HAYUHbIE JUCIUTUTUHBD.
Jucnunnuna 6a3upyercst Ha CIeAYIOIIeH, MPOHIeHHON TUCIUILINHE:
- nuHelHas anrebpa.
Jucnunnuna «MaTeMaTHYecKuil aHaIu3y JJOTHYECKH CBSI3aHa C TTOCJICTYIOITUMHU TUCIIMILUTMHAMH:
B obs3amenvuoti vacmu:
- ¢u3uka;
- (pU3UKO-XUMUYECKIE OCHOBBI B TEXHOJIOTMUYECKUX MPOIIECCaX;
- KOMIIBIOTEPHOE MOJICTTUPOBAHUE U3/ICTUI TPOMBIIIICHHOTO TU3aifHa U FOBEITUPHBIX
YKpalIeHUH;
- CAIIP nnst MHXKEHEPHOTO aHalM3a U MPOU3BOICTBA XYI0KECTBEHHO-ITPOMBIIIICHHBIX
00OBEKTOB.
B uwacmu, popmupyemoii ynacmuuxamu 06pazo8amenbHbiX OMHOUEHULL:
- nu(pOBBIC TEXHOJIOTHH B IPOU3BOJICTBE IOBEITUPHBIX W3/ICIHIA.

3. CTpykTypa U coaep:KaHue QU CHUNINHBI

OO0mmas TpyA0eMKOCTh JUCIUIUIHHBI COCTABISET 4 3a4eTHBIC eAMHUIIBI - 144 Jaca.

4.1. 3.1. Buabl yueOHO# padoThl M TPYA0EMKOCTh
. KonunuectBo
n/n Buna yueOHoi# padoThl 4ACOB Cemectp 2
AyIMTOPHBIC 3AHATHS 72 72

B ToM uucie:

Jleknuu 18 18

CemuHapcKue/mpakTHUECKUE 3aHATUS 54 54

JlaGopaTopHbIe 3aHATHS - -

CamocrosiTesibHast pabora 72 72

HpOMe)KyTO‘lHaH aTTecranus

3K3aMEH ) C)

Hroro 144 144

3.2. TemaTuyeckuii MJIaH U3y4YeHUS TUCIHUNTHHBI

Pa3smemién B npunoxenuu 1 k pabodeil mporpamme.

3.3. Coaep:xanue pa3aejioB IMCHUILIHHBI

BBenenue



[Ipeamer, 3agaun 1 conepxaHue TUCHUIUIMHBI. OCHOBHBIC ATAIlbl Pa3BUTHUS JUCITUTUTHHBL.
CtpyKTypa Kypca, ero MecTo ¥ pojib B IOJATOTOBKE OakajaaBpa, CBA3b C IPYTUMH TUCIUILUIMHAMH.

Paznen 1. IudpepennuanbHoe ucuncienne GyHKuui OTHON nmepeMeHHOI

Tema 1. UucnoBas nocnenoBatenbHOCTh. [Ipenen yncaoBoi mocineaoBaTEIbHOCTA U €r0
coiicTBa. @ynkuus. [loctpoenue rpadukoB pynkuuit. [Ipenen ¢pynkuun. OCHOBHBIE TEOPEMBI O
npenenax Gpyukmuu. [TepBorit 1 BTOpoit 3amedarenbHble peensl. CpaBHeHHE 0ECKOHEUYHO MaJTbIX
1 0ECKOHEYHO OOJIBIINX BETMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJble BEJIMYHHBI.

Tema 2. HenpepbIBHOCTH (DYHKITHI B TOUKE U HA TPOMEKYTKe, TOUKH pa3pbiBa (DYHKIUH,
uX Kiaccupukanus. ACUMNOTOTH Tpaduka QyHKINH, X KIaccu(uKamus.

Tema 3. [IpousBognas Gpynkmuu. ['eomerpuyecknii 1 PU3NIECKUN CMBICT MPOU3BOTHOM.
[IpaBuna muddepenmpoBanus U GopMysIbl BEIYUCICHHUS MPOU3BOAHBIX. Tabnuiia mpon3BoIHBIX
OCHOBHBIX JJIEMEHTapHbIX (QyHKIUH. Bbluncienne mnpou3BOAHBIX (YHKIUHM, 3aJaHHBIX
pa3IMYHBIM 00pa3oM.

Huddepennman. [IpousBonusie u aud depenimansl BeICIUX TOpsakoB. [pubmmkeHHbie
BBIYHCIICHHSI C TOMOIIBIO Au(depeHIInaIoB.

Tema 4. IlpaBwio Jlonutans. ®opmyna Teisopa. PackpbiThe HeonpeaeaeHHOCTEN
pasnuyHoro THma. PasiokeHWe OCHOBHBIX 3JeMEHTApHBIX (QyHKIUH mo ¢opmyne Teitnopa.
[TpuGi>keHHBIE BEIYUCICHUS C TTOMOIIIBIO hopmynsl Telmopa.

Tema S. OcHoBHble TeopeMbl UG GEpPEeHIIUATBHOIO HUCUYUCIECHUS. MOHOTOHHOCTh
byHKIMM, 3KcTpeMymbl HeoOxoaumble W JOCTaTOYHBIE YCIOBHS MOHOTOHHOCTH, JIOKAJIBHOTO
skcTpemyMma. HccnenoBanue BwimykiocTd rpaduka QyHkiun. Touku mnepermba rpaduka
byHKIIHH.

OOmiast cxema uccnenoBanus (GYHKIHMU U 1ocTpoeHus ee rpaduka. CBoiicTBa ¢pyHKINH,
HENpephIBHBIX Ha oTpe3ke. HanbombIiee n HauMeHblliee 3HaYeHHs] YHKIIMUA Ha OTPE3KE.

Pasznea 2. InddepennuanbHoe ucunciaeHne QyHKIU HECKOJIbKUX MePeMeHHbIX

Tema 1. DyHKIIMU HECKOJIBKHUX NMEPEMEHHBIX. JINHUU 1 TOBEPXHOCTU YpOBHA. YacTHbIE
npousBoaHbie. [Tomnbiii quddepennman. IIponsBoaHbIe CIOXKHON (QYHKIIUA HECKOIBKUX
nepemMeH-

HbIX. YacTHBIE Tpou3BOAHBIC U AU PepeHnansl BIcuX nopsaakos. Teopema [lIBapiia.

Tema 2. [IpousBonnas no Hanpasienuto. I'paauent. KacarensHas k kpuBoil. KacartenbHas
MJIOCKOCTh M HOpMaJb K moBepxHocTu. Dopmyna Telmopa. DKkcTpeMyM (QPYHKITUN HECKOJIBKHX
nepeMeHHbIX. HeoOXouMble U JOCTaTOUHBIE YCIOBHUS IKCTPEMYMA.

Paznen 3. UnTerpajibHOe McUHMCIeHH e

Tema 1. IlepBooOpa3znas. Teopema CyIIECTBOBAaHUS HEONPEICICHHOIO HWHTErpaa.
HeonpeneneHnuslit mHTErpai U €ro cBoMcTBa. Tabinila HHTETPaIoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢yHkuuii. MeTo HermoCpeICTBEHHOTO MHTETPUPOBAHUS.

MeToapl HMHTErpUpPOBAHHMS C IIOMOINBIO 3aMEHBl IEPEMEHHOW, IOABEICHUEM TII0J 3HAK
muddepennmana. MeToa HHTETPUPOBAHUS 110 YACTSM.

WHTerpupoBaHie palMoOHAIbHBIX JPOOEH, HHTErPUPOBAHUE HEKOTOPBIX BUIOB UPPALIMOHAIBHBIX
U TPUTOHOMETPHUECKUX (DYHKIIUH.

Tema 2. 3agaun, TPUBOIAIINE K MOHIATHIO OMPEACICHHOTO MHTerpana. OnpeneneHHbId
UHTErpaJl, €ro CBOMCTBA. YCIOBUS HUHTETpUpPyeMOCTH. VHTErpam ¢ NEepeMEHHBIM IPEACIIOM
uHTerpupoBanus. @opmyna HeroTona — JleiiOHuIa. 3amMeHa TMEPEMEHHOW B OINPEIACICHHOM
UHTETpae.

[Tpunoxenus ONpeAEICHHOTO MHTErpaja B TE€OMETPUM M MEXaHUKE (BBIYMCICHHE
IUIOINAACH TUIOCKUX (UTYP, JUTMHBI KPUBOH, 0OBEMOB.



Tema 3. HecoOcTBeHHBIE MHTETpajbl MEPBOTO M BTOPOro pojaa (1Mo OECKOHEYHOMY

POMEXKYTKY, OT HEOTPaHUYEHHBIX (YHKIIMI Ha KOHEUHOM IPOMEKYTKE), UX CBOUCTBA.

Tema 4. 3agaun, npUBOJAIINE K KPAaTHBIM UHTErpajaM. J|BOTHOW U TPOWHOM MHTETpaIbl,

ux cBoiicTBa. [IpaBuiia BEIYMCIICHUSI TIBOMHBIX UHTETPAJIOB.

3.4. TemaTnka NpakTHYeCKHMX 3aHATHI M0 IUCIHUIINHE
«MareMaTHYeCKU aHATIHU3»

Ne Tema 3ansaTus

n/m

1 Paszneu 1. DiieMeHTBI MATEMATHYECKOI0 AHAJIH3A.

UucnoBasg mnociaeaoBaTebHOCTh. [Ipeaen 4YuciaoBON MOCHEAOBAaTEILHOCTH W €r0
cBoiicTBa. [IpaBmia npenensHoro nepexoxna. @yukuus. [penen ¢ynkmuu. Teopemsl o
npeaenax ¢Gyakuun. [lepBeiii 1 BTOPOM 3aMedaTeIbHbIE TPEICTIbI.

2 CpaBHeHHE OECKOHEUHO MallbIX U OECKOHEYHO OOJBIIMX BEITUYHMH. DKBUBAJICHTHBIC
0ECKOHEYHO MaJible BEJIMYUHBI.

3 PackpeiTHe HeonpeeneHHOCTeN pa3InyHOTO THUIIA

4 HenpepbiBHOCTH QPyHKIIMIT B TOUKE U Ha MpOoMexyTKe. OTHOCTOPOHHHE Mpeiesibl. TouKu
paspsiBa pyHkuuu. [lpumMepsl pemenus 3agau

5 [TpousBonnas Qynknuu. IlpaBuna muddepenunpoBanuss U GOPMyNbl BBIUUCICHUS
pou3BOHBIX. TexHuka auddepeHnnpoBaHus

6 Huddepenuupoanne  oOpaTHbIX  (QYHKUWH, GYHKUMN, 3aJaHHBIX  HESBHO,
napaMeTpUIecKH, Jiorapupmudeckoe nudhepeHmpoBaHne

7 Huddepennnan. [eomerpuueckuit cmbicn  nuddepennuana. IlpousBogHsie U
muddepeHranbl  BHICHIMX MOPAAKOB. [IpuOikeHHble BBIYMCIEHUS € IOMOUIBIO
g epeHnnanos.

8 [IpaBuno Jlonurtana. @opmyna Teinopa. PackpbiTie HEONPEACICHHOCTEN Pa3IUYHOIO
tumna. Pa3noxeHnsi OCHOBHBIX 2JIEMEHTAPHBIX QYHKIHI 110 Gpopmyne MakiiopeHa.

9 [TpubmxeHHbIe BEIYUCICHUS C TOMOIIIBI0 (hopmyiel Teitmopa.

10 | TlomHoe uccnenoBanue GyHKIMI 1 mocTpoeHue rpadukoB. [Ipumepst

11 | ITonnoe uccnenoBanue GyHKIMA U HocTpoeHue rpaduxos. Ilpumeps! (porokeHne)
CamocrositenbHas padora Nel Ha cemuHape 1Mo GyHKITUSIM OJTHON TIEPEMEHHOM

12 | Pazgen 2. OyHKIMH HECKOJIbKHMX NepeMeHHbIX. JIMHUM U TOBEPXHOCTH YPOBHSI.
YacTHble TpoN3BOIHBIC U TUDGEpEHITHAN TEPBOTO MOPSJIKA.

13 | Ilonusnii nuddepennman. IlpousBogusie cioxxHoi QyHKIMuU. [IponsBoanas GyHKIuM,
3alaHHOM HesABHO. YacTHble NpPOU3BOAHBIE M Aud@epeHIranbl BBICHIMX MOPSIKOB.
Teopema IlIBapua.

14 | I[IpousBogHas 1Mo HaMpaBJIEHUIO. [ paueHT.

15 | OkcTpeMyM (QYHKIIUN HECKOIBKUX MepeMeHHbIX. HeoOXonuMBbIe 1 10CTaTOYHbIE YCIOBUS
HKCTpEMyMa.

16 | CamocrosiTenbHasi paGora Ne 2 Ha ceMuHape N0 (YHKIUAM HECKOJbKHX
nepeMeHHbIX

17 | Pa3nea 3. UHTerpajibHoOe HCUHCIEHHE
[lepBooOpasznas.  HeompeneneHHblii  wHTETpall U €ro  CcBoWcTBa.  MeTon
HEMOCPEACTBEHHOT'O HHTETPUPOBAHUSI.

18 | MHTerpupoBaHue ¢ IOMOLIBIO 3aMEHbl IIEPEMEHHOH, IOJBEIEHUEM II0J 3HAK
muddepennmana. MeTon HHTETpUPOBAHMSI TIO YACTSIM

19 | MHTerpupoBaHre palMOHANBHBIX JApoOEH, WHTErpUpPOBAaHHE HEKOTOPHIX BHUIOB

MppalMOHAIBHBIX QYHKIUI




20 | UaTerpupoBaHue TPUTOHOMETPUUCCKUX (PYHKITUH.

21 | BoluncneHue ornpeneneHHbIX HHTerpasioB 1o (opmyne Hprorona-JleiiOnuma. 3amena
MEPEeMEHHON ¥ MHTErPUPOBAHKE IO YACTSIM B OMPEJIETICHHOM HMHTErpale.

22 | IlpunokeHus ONPEAEIEHHOr0 HHTErpajga B TEOMETPUHM M MEXAHUKE (BBIYMCIIECHUE
TJI0IAIeH TUIOCKUX (PUTYD, TTHHBI KPUBOH).

23 | IlpunokeHus: ONpENEIeHHOT0 HMHTErpajia B TEOMETPHUM M MEXaHHUKE (BBIYUCICHUE
00BEMOB, TUIOMIAJCH TOBEPXHOCTH).

24 | HecoOCTBEHHbIE HHTETPAJIBl HEPBOTO U BTOPOTO POJIA, MX BBIYUCICHHE.

25 | 3agaum, TPUBOJAIIME K KpPAaTHbIM HMHTErpajam. BbIYuCIEHHE IBOWMHBIX HMHTETPAJIOB
CBEJICHUEM K MOBTOPHBIM. 3a/1a4u Ha U3MEHEHUE MOPs/IKa UHTETPUPOBAHUS B IBOMHOM
WHTErpae

26 | 'eomerpuueckue © (Qu3MUeCKWe TMPUIOKEHUS KPATHBIX MHTETPAIIOB, TPUMEPHI
BBIYHUCIICHHUS.

27 | KoHTpoJIbHOE TECTUPOBAHUE MO KYpCY.

S.

6. YueOHO-MeTOoaMYecKoe U MHPOPMALTMOHHOE O0ecIedeHne

6.1. HopmartuBHublie 10KyMeHTbI 1 'OCToI

®I'OC 29.03.04. TexHosnorus XymnoxecTBEeHHON 00padoTku MatepuanoB 26.11.2020 N 1456
2021.

AKkazeMu4ecKkuid ydeOHBIN IUIaH 1O HampasieHuto mnoaroToBku: 29.03.04 TexHosorus
XyA0KecTBeHHOH 00paboTku MatepuanoB. [Ipoduis: «XymoxkecTBeHHOE MPOESKTUPOBAHKE U
M (POBBIE TEXHOJIOTHH B IOBEJIMPHOM ITPOU3BOACTBEY. Dopma 00yueHus — ounas. 2023.
AkaneMudeckuil y4eOHBIM TUlaH 1O HampaBieHuo noarotoBku: 29.03.04 TexHomorus
XyJI0KECTBEHHON 00paboTku MaTepuanioB. [Ipodwib: «Pa3paboTka u Mpou3BOACTBO U3IETHI
NPOMBIIIJICHHOTO 1u3aitHay. @opma 00ydenus — 3aouHast. 2023.

Marpunia KOMIETEHIM 1O  HampaBiieHHt0 noaArotoBku  29.03.04  TexHomnorus
XyA0KecTBeHHON 00paboTku MatepuanoB. [Ipoduis: «XynoxkecTBeHHOE MTPOESKTUPOBAHKE U
M (pOBBIE TEXHOJIOTHUH B IOBEJIMPHOM ITPOU3BOACTBEY. Dopma 00yueHus — ounas. 2023.
Marpuna KoMmmeTeHHMl 1o  HampaBieHuto noArotoBku  29.03.04  TexHonorus
XyJI0KECTBEHHON 00paboTku MaTepuanioB. [Ipodwib: «Pa3paboTka u mpou3BOACTBO U3IETHI
IPOMBIIIJICHHOTO Iu3aiiHa». @opma oOyueHus — ounas. 2023.

Vka3 IIpesunenta Poccuiickoir @enepanum ot 01.12.2016 No 642 «Ctpateruum Hay4dHO-
TEXHOJIOrMYecKOoro passutus Poccuiickoit @enepanum.

[Tpuka3z MunuctepcTBa oOpa3zoBanus 1 Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O6  yrBepxknenun [lopsinmka TpPUMEHEHUS  OpPTraHU3ANMSIMH,  OCYIIECTBISIOIIMMHE
o0pa3oBaTeNbHYIO NesITeNIbHOCTbD, 3IEKTPOHHOTO oOy4deHus, JTUCTaHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHIA MTPH pean3alii 00pa30BATEIBHBIX IPOTPAMM).

6.2. OcHoBHas auTEpPaATypa

®duxteHronsl] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIN3a: YIeOHHK I BY30B, 15-¢ u3s.,
crep. CII0, Jlanb. 2023. Yacts 1. 444 c.

@uxTtenronsil I.M. OCHOBBI MAaTEMAaTHYECKOTO aHAN3a: YUeOHUK i BY30B, 14-¢ u3n.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuit xypc matemarmueckoro anamusa. T.1. duddepenunansuoe u
WHTETPAIIbHOE MCYMCICHUS (DYHKIUN OqHOW mepeMeHHOU. Psiapl: YueOHUK [DieKTpOHHBII
pecypc]: yueb. - DnekrpoH. naH. - Mocksa: ®uzmariurt, 2015. - 444 c. [Pexum gocryma: URL:
https://e.lanbook.com/book/71994 - 3arix. ¢ skpana. |



6.3. JlomoJyiHUTe/IbHAS JIMTEpaTypa

1. TTuckynoB H. C. JluddepennmansHoe M WHTErpagbHOE HCYHUCICHHS I BTY30B. B 2-x
tomax. M.: MuTerpan - Ilpecc, 2009 — 416, 544 c. 180 3k3.

2. 3y6koB B.I'., JIsaxoBckuii B.A., Mapteinenko A.W., Munocues B.b., ITymxkaps E.A. Kypc
MaTeMaTHKH JUIsl TEXHUYECKUX BBICIIUX y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MY, 2012.
400 2k3.

3. Kparkuii kypc BbICIIEH MaTreMaTuKu [DJNEKTpOHHBINA pecypc]: yded. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c¢. [Pexum  pmocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana. ]

4. byrpos f.C., Hukonsckuii C.M. Briciias maTemaTrka: yaeOHUK I BY30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HuterpanpHoe ucumcieHne (DYHKIMH OJHONM M HECKOJbKHX IEePEMEHHBIX. Teopus IMOJs:
METOAMYECKHE YyKa3aHWs M BapHaHThl pacueTHO-rpaduyeckux pador // bogynos M.A.,
boponuna C.H., [TokazeeB B.B., Teym B.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. MaremaTtnueckuil ananu3. Teopus npenenoB U qudQepeHraIbHOe HCUUCICHUE: OCHOBHBIC
MIOJIOXKEHUSI TEOPHH, METOIUYCCKHE YKa3aHUsI U BapUaHThI pacueTHO-TpaduuecKkux pador //
bonynos M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMWN»,
2009.

6.4. DaexTpoHHBIE 00pa3oBaTe/IbHbIE PECypPChI

[IpoBenenue 3aHATHII M aTTeCTAlMii BO3MOXKHO B JIMCTAaHLIMOHHOM (popMaTe ¢ NMpUMEHEHHEM
CHUCTEMBbI AuCTaHIIMOHHOTO 00y4yeHusi yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii «MaTemMaTHKay >IEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) mo Bcem pasnenam
IIPOIPaMMBI:.

DneMEeHThl MaTeMaTHIECKOTO https://online.mospolytech.ru/local/crw/course.php?1d=313
aHaJIM3a

HNHTerpasibHOE NCYUCTICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKIMN OTHON IIepEMEHHOM
Huddepennmanbroe https://online.mospolytech.ru/local/crw/course.php?id=3362

UCYHUCIIeHNE PYHKIUN

HECKOJIbKUX MEPEMEHHBIX
JIOTIOJTHUTETHHBIE TTIABBI https://online.mospolytech.ru/course/view.php?id=3592
MaTEeMaTHYECKOT0 aHAJIN3a

Pazpaboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIE H UTOTOBBIC TECTHI.

HOpHI[OK MMPOBCACHUA pa60T B AUCTAaHIMOHHOM (I)opMaTe YCTaHABJIMBACTCA OTACJIbHBIMU
pacropsDKeHUSIMUA  TIPOPEKTopa 1o y4eOHOW paboTe W/HMIM LEHTPOM Y4eOHO-METOIUYECKOM
paboThI.

Kaxaplit cTyneHT oOecredeH MHIUBHIYaIbHBIM HEOTPAaHHMUYCHHBIM JOCTYIOM K 3JICKTPOHHOM

OMOJINOTEKE MOCKOBCKOI'O ITOIUTEXA

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

HHTepHeT-pecypchl BKIIIOYAOT Y4eOHO-METOJMYECKHE MaTepuaibl B JJIGKTPOHHOM BHJE,

MpeJICTaBICHHbBIE Ha caiiTe mospolytech.ru B paznene: «lleHTp MaTeMaTu4ecKoOro 00pa30BaHUS

(http://mospolytech.ru/index.php?i1d=4486,

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

[Tone3Hble y4eOHO-METOAMYECKIE U MHPOPMAITMOHHBIC MaTePHAJIBI IPEICTABIICHBI Ha calTax:
http://exponenta.ru, hitp.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.




[Tepeuens pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceT «IHTepHET» JJIsl OCBOCHUS
TUCHUITMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIunieH3NOHHOE U CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe

o0ecneyeHue
Ne| Hammenoanme | Pazpabotuumk [10 HocTynmHoCTb Ccblnka Ha Equnslii peectp
(mpaBooOanaTens | (JUIEH3UOHHOE, POCCHICKHX TTPOTpaMM ISt
) CBOOOTHO OBM u b/] (npu Hanu4um)
pacrmpocTpaHsemMoe
)
1 [ Astra Linux | OOO JInnensnonHoe https://reestr.digital.eov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 [ MoitOduc 00O "HOBBIE JInnensnonHoe https://reestr.digital.eov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NUN" 75

4.6. CoBpemenHble npodeccuoHalbHbIe 0a3bl JIaHHBIX U HH(POPMALIMOHHbIE
CIIPABOYHbIE CHCTEMBI

Ilepeyennb pecypcoB cet UHTepHET, JOCTYNHBIX JJI5l OCBOCHUS IMCUMILIUHBI:

HaumenoBaHue Ccblika Ha pecypc HoctynHocTh

NudopManmoHHO-CIIPABOYHBIE CUCTEMbI

HocTtymnHa B ceTn
Wntepuer 6e3
OTpaHUYECHUMN

https://stackoverflow.co

Stack Overflow
m/

WNudopmannonnsie pecypesl Cetu

http: . Itant.
Koncynsrastllmoc p:// www.consultant.ru | JloctymHo

[Topran ®enepanbHbIX
rOCyJJapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB
BbICIIIET0 00pa30BaHUs

http://www.fgosvo.ru. HoctymHo




DJIEeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ HocTtymHa B cetn
Wntepuer 6e3
OTpaHUYECHUMN

IPR Books https://www.iprbookshop | [locTynna B cetn
ru/ Wurepner 6e3
OTpaHUYECHUMN

IpodeccnonanbHbie 0a3bl JAHHBIX

baza ganHbIX Hay4dHOMI http://www.elibrary.ru HoctymHo
ANEKTPOHHON OHOTMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo

noJiMTeMaTruaeckas peepaTuBHO-
oubnuorpaduueckas u
HAayKOMETpHYeCKast
(6bubmmomerpudeckas) 6a3a JaHHBIX

5. MaTepuajibHO-TEXHUYECKOE 00eceYeHue U CIUTITHHbI

MarepunanpHo — TexHHYecKasi 6a3a yHUBEpCUTETa 00ECTIeYnBaeT MPOBEICHNE BCEX BUIIOB
3aHATHUH, IPETYCMOTPEHHBIX YU€OHBIM IJIAHOM, U COOTBETCTBYET JACHCTBYIOIUM CAaHUTAPHBIM H
IPOTUBOIIOKAPHBIM ITPABIUIIAM U HOPMaM.

Kadenpa «Marematuka» He pacrojsaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
HCITOJIB3YET YUeOHBIC ayJUTOPUU U3 001IeTo GOoHIa YHUBEPCUTETA.

I[Ipu HeoOXoAMMOCTH Ui TPOBEACHUS HMHTEPAKTUBHBIX MNPAKTUYECKUX 3aHATHH
HCTIOJIB3YIOTCSI KOMITBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeTonnueckue peKoMeH aluu

6.1. MeToan4yeckue peKOMEHIANUM /ISl IPENoIaABATe/IA
10 OPraHN3aluN 00y4YeHU s

Hpemne BCCTO, CJICAYCT 06paTI/ITB BHUMAHHUC CTYACHTOB Ha TO, YTO HPAKTHUYCCKU BCCb
M3y4aeMbIil UMU MaTepuall He TpeOyeT KaKOW-TH00 CIeIuaTbHOM (JIOMOJTHUTEIbHOMN ) TOATOTOBKU
U BIIOJIHE MOXET OBbITh YCHEIIHO HW3YYeH, €CIM CTYACHThl OyAyT TIocemarb 3aHsATHS,
CBOEBPEMEHHO BBINOJIHATH IOMAITHUE 33JaHUS M TIOJIB30BAThCS (ITPH HEOOXOIUMOCTH ) CHCTEMOU
IJIAHOBBIX KOHCYJIbTALMM B TEYEHUE KAXKI0I0 ceMecTpa. Bomienmue B Kypc MaTaHainusa pa3aeisl
SIBIISTIOTCSI KIIACCUUECKUMHU, B TO K€ BPEMsl OHH NPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT
[IMPOKOE PACIPOCTPAHEHHUE ISl PEIICHUs Pa3HOTO poja 3aJad BHYTPH CaMON MAaTeMAaTUKH U
NPUKIIAJHBIX 3a/1a4. VX OCBOCHHE TTIOMOXKET CTYJIEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO H
SICHO CTpPOUTH YCTHYKO W HNHCBbMCHHYIO pPC4b, YCICIIHO NPUMCHATL HAKOIIJICHHBIC 3HAHHUA B
poeCCUOHATLHON IeATEILHOCTH.

HeoOxonuMo ¢ caMoro Hayana 3aHSATHH PEKOMEHIOBATh CTYACHTAM OCHOBHYIO U
JIOTIOJTHUTEIILHYIO JINTEPATyPy, @ B KOHIIE CEMECTPa JaTh CIUCOK BOMPOCOB JISi TIOJTOTOBKH K
HK3aMEHY.
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Ha nepBoM 3aHATHM 1O JUCHUIUIMHE CIEYeT 0053aTeIbHO MPOMH(POPMUPOBAThH
CTYJEHTOB 0 BHJI€ U (hopMax TeKylIeil U MPOMEKYTOUHOM aTTecTaluil Mo AUCHUILIMHE, CPOKAX
WX MPOBEJICHHUS, YCIOBUSIX JOMYyCKa K MPOMEKYTOUHON aTTECTAllMU, TPUMEHSIEMbIX BUIAX
IIPOMEXKYTOUYHOI'O KOHTPOJIS.

N3noxxeHne TEOpeTHYeCcKOro Marepuana AO0KHO CONPOBOXAATHCA WIUIFOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOPAHHBIMU IpernojaBaTesieM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIAJIKU TPU PEUICHUM 3aJlayd HE OTBJICKAJIM OT TJABHOTIO: OCMBICICHHMS HUAEH U CYTU
IpUMEHseMbIX MeTo0B. Cnenyer Bcerja ykas3blBaThb MPUMEPHI MPAKTUYECKOTO MPUMEHEHUs
PacCCMOTPEHHBIX HA 3aHATUAX YpaBHEHUH U (popMyII.

[IpakTueckue 3aHATHS AODKHBI ObITh OpraHU30BaHbI MPENOIaBaTeIeM TakKuM 00pa3oM,
YTOOBl OCTaBaJIOCh BpeMsl Ha MEPUOAUYECKOE BBIOJHEHHE CTYJACHTaMH HEOOJBIIONHN
CaMOCTOSITENIbHOM pabOThI B ayAUTOPHUH ISl IPOBEPKH YCBOCHUS U3JI0)KEHHOTO MaTepHuaa.

[IpenonaBaTens, BeAyIIMHA NpPAaKTUYECKUE 3aHATHSA, JIOJKEH COIJIACOBBIBATH Yy4eOHO-
TEMaTUYECKHH TUIaH 3aHATHH C JISKTOPOM, HCTIOJb30BaTh €AMHYIO CHCTEMY 0003HAYCHH.

[IperonaBatento ciueayer A0OMBATHCS CHUCTEMAaTHYECKON HENpepbIBHOW  pabOTHI
CTYJCHTOB B T€UEHUE CEMECTPa, HEOOXOANMO BBISBIISTH CUIIBHBIX CTY/IEHTOB U MPUBIIEKATh UX K
Hay4HOI paboTe, K y4acTHIO B Pa3HOTO POJia OJIMMITHAIAaX U KOHKYPCax.

CTyaeHT [OKEH OIlyllaTh 3aWHTEPECOBAHHOCTh MPENoAaBaTelsl B JIOCTHKEHUHU
KOHEYHOT'O pe3yJibTaTa: B IPUOOPETCHUN 00YJarOIMMICS IPOYHBIX 3HAHWH, YMEHUH U BIIaJICHUS
HaKOIUICHHON MHGOpMAaIMel 1y pereHus 3a1a4 B Mpo(ecCHOHaIbHOM IS TEIbHOCTH.

6.1.1. OOpa3oBaTe/ibHbIE TEXHOJIOTHH

[IpoBeneHMe 3aHATHI U aTTECTALIUA BO3MOXKHO B JTUCTAHIIMOHHOM (opMaTe ¢ IpUMEHEHUEM
CHCTEMBI AUCTAaHIIMOHHOTO 00yueHus: ynusepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX

Kaeapoii «MaTemMaTHKay >IEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) mo Bcem pasnenam
nporpamMmmsl (cM. 11. 4.4).

[Topsimok npoBeneHus: paboT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTACIbHBIMU
pacropsDKeHUSIMUA  TIPOPEKTopa 1o y4eOHOW paboTe W/HMIM LEHTPOM Y4eOHO-METOIUYECKOM
paboThI.

6.2. MeTtoanueckue yKazanus JJs1 00y4al0UIUXCsl M0 OCBOEHHIO

AUCHHUILINHDI

Pasznea 1: nudpPepenumnanbuoe ucunciaenne GyHKIUA 0THOM NepeMeHHOM

[Tpu u3yuenun nquddepeHnnaIbHOro uCUncieHus GyHKIUN 0HOM epeMeHHOM oOpaTuTe
BHHMaHHE Ha NOHATHE Npe/ena GyHKINU B TOYKE ¥ METO/BI ero BeruuciaeHus. [Ipexen — oqHo u3
OCHOBHBIX MOHATHA MareMaTW4deckoro ananusa. Ilpu BblYMCcIeHHU NpenenoB (QYyHKIUH HAJoO,

NPEeXJIe BCETO, BBIICHUTH XapaKTep HEOINPEIeICHHOCTH 0 oo . UtoOml
OBJIAJICTh TEXHUKOW PEIICHUS 3a7a4 Ha BBIUMCIICHHUE TIPEJICNIOB, HAJ0 3HATH JBa 3aMe4YaTelbHbBIX
npezena, TabIMIly SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, IpaBuiIo JlomuTas, pa3innyHble TPHEMBI
PACKpBITUSL HEOIPENEICHHOCTEH B 3aBHCHUMOCTH OT BUAa (DYHKIMM M PEUIUTH JOCTATOYHO
OO0JIBIIIOE KOJIMYECTBO 3a/1a4.

[Ipn m3ydeHUH TeM, MOCBSIICHHBIX MPOU3BOIHONW W auddepeHinany QyHKIHH, HAIO0
OCMBICJIMTh UX TE€OMETPHYECKHI CMBICIT, TOHUMATh pa3indre Mexay HUMU (auddepeHmma - 3To
TJIaBHAs JTMHEHHas 9acTh mpupameHus (yHkiuu). TBepao 3HaTh (Kak TaONHIy YMHOKCHHUS)
dbopmynel  auddepeHIUpoBaHUsT  OCHOBHBIX  DJIEMEHTApHBIX  (PYHKIIMH ©W  MpaBuia
muddepeHpoBanus (Bce, KOHEYHO, HO OCOOCHHO MpaBWio Aud(epeHInpOBaHHUS CIOKHOM

byHKITAN).
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OO6pature BHUMaHUE TaKke Ha 0coO0eHHOCTH nudepeHIupoBaHms QYHKIUH, 3a1aHHBIX
B HESIBHOW (popMe, TapaMeTpUUIECKH, Ha pueM JorapudmMudeckoro nuddepeHmpoBaHus.

Crnenyer 4yeTKo 3HaTh W yYMETh MPHUMEHATh aJITOPUTM HCCIEAOBAaHHUS (QYHKIMA U
MOCTPOEHUS TpahKOB: ONpEEICHHE TOUEK pa3phiBa (M MX KJIAaCCU(DHUKAIINIO), aCUMIITOT Irpaduka
(BepTUKAIBbHOW, HAKJIOHHOW, TOPH3OHTANBHOM), HEOOXOAMMBIE M JOCTATOYHBIC YCIOBHUS
MOHOTOHHOCTH (DYHKIIMH, CYLIECTBOBAHMS JIOKAJIbHOTO SKCTPEMYMa, IIPOMEKYTKOB BBIITYKJIOCTH
¥ BOTHYTOCTH (DYHKIIUH U TOYEK reperuoda.

Paznen 2: nuddepenunanbHoe HncHucIeHne PyHKIMI HECKOJIBKHUX NepeMeHHbIX

[Ipy w3ydeHMM HNAaHHOTO pa3jiena oOpaTuTe BHUMAaHHWE Ha TO, YTO (YHKIHS JBYX
MIEPEMEHHBIX UMEET HAIJSAHBIA T€OMETPUYECKUNA CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
IIPOCTPAHCTBE

Hano ocMBICIUTh MOHATHS YacCTHBIX NPOU3BOAHBIX M MONHOTO auddepeHnmana u
OCOOCHHOCTh MX BBIYHCIICHHS, OBJA/JE€Th TEXHUKOW BBIUMCICHHSI MPOU3BOJIHBIX OT CIOXKHOU
(GYHKIMU HECKOJBKUX MepeMeHHbIX. Cienyer oOpaTUTh BHHUMaHHE HA TO, YTO AN (PYHKLIUHU

z=2(x,y) CMEIIaHHbIE YacTHbIE MPOHM3BOJHBIC BTOPOTO IOPAIKAa PaBHBI MEXIY COOOM:

0%z B 0%z

Oxdy  Oyox (reopema IlIBapuia), To ecth mopsAOK QG GepeHITUPOBAHUST HE UMEET 3HAUCHUS.
Jlnist yHKIIMM HECKOJBKUX MEPEMEHHBIX CKOPOCTh H3MEHEHUS (PYHKITUH B IPOU3BOJIHLHOM
HANpABJICHUU XapaKTEPU3yeTCsl MPOW3BOAHON IO HAIPaBICHHIO, a HAaWOOJbIIAs CKOPOCTH
u3MeHeHHs QyHKIMK OyAET B HAallpaBJICHMH BEKTOpA TPaIuCHTA.
Crnenyer oOpaTUTh B 3TOW TeMEe BHMMaHHE Ha HEOOXOIUMOE M JTOCTATOYHOE YCIIOBUS
CYIIECTBOBaHMS IKCTpeMyMa (PYHKIIMU HECKOJIBKUX IIEPEMEHHBIX.

Pa3nen 3: uHTerpajibHOE HCUMCICHUE

B uHTErpasmbHOM HWCUYMCICHWUM  peIIaeTCs 3ajada, OOpaTHOW TOW, KoTopas
paccMaTpuBaiach B JuQpepeHInaaIbHOM HCYUCICHUU: HEe00X0AUMO HAMTH ISl JAaHHOW (QYHKIIUU

J(x) Takyro (YHKIIHIO, IPOU3BOAHAS OT KOTOPOil Obu1a OBl paBHA 3aiaHHON. MHTErpHpOBaHue
(GYHKLUH — JOCTATOYHO CJIO0XHBIM pa3aen MaTeMaTUKH, OBJIAJAETh KOTOPbIM MOKHO TOJIBKO, €CIIN
CTYACHT «BO3bMET» JIOCTATOYHO OOJIBIIOE KOJIMYECTBO MHTETPAJIOB PA3HOTO THUIIA.

Hano TBepno 3HaTh TaOMUIly HMHTETpajJoB OT OCHOBHBIX JJIEMEHTapHBIX (DYHKIUH,
OCHOBHBIC METOABI HWHTETPUPOBAaHUS (3aMEHAa TEPEMEHHOM, MOABEACHHE TIOJA  3HAaK
muddepeHnyana, HWHTETPUPOBAHME IO 4YacTsAM, IPUEMbl BBIUUCIEHUS HHTErpajioB  OT
panroHAIBHBIX APOOEH, OT pa3HOTO TUIIA TPUTOHOMETPUUECKUX (PYHKITHIA).

Hamo oOCMBICIUTH €AMHCTBO TMOAXOJA K TIOCTPOCHUIO OIpPECNICHHBIX, KpPaTHBIX,
KPUBOJIMHENHBIX, TOBEPXHOCTHBIX MHTErPAJIOB — MOCTPOCHNUE HEKOTOPOIl MHTErpaIbHOM CyMMBI
U IIPEACIIbHBIN IEPEXO/.

3HaTh T€OMETPUUYECKHH CMBICI U OCHOBHYIO (OpPMYITYy BBIUMCICHHS OIpPEAEICHHBIX
uHTerpaigoB — popmyny HeioTona — JleiiOHuIIa, reoMeTprUUecKue U (PU3MUECKUE MPUIIOKCHUS
OIPENICNIEHHBIX M KPaTHBIX MHTETPaJOB, YMETh HAXOIUTh IJIOUIA[b IUIOCKOH (GUIypHl, AJIUHY
KPUBOH, 00BEM U IUIOIIAb OBEPXHOCTH TEJl BPALCHHUS.

7. ®OH OLICHOYHBIX CPEACTB

®DoH/T OLIEHOYHBIX CPEJACTB MpejcTaBiieH B [Ipunokennn 2 Kk pabodeil mporpaMMe W BKIIOYAET
pazaensr:

1. MeToibl KOHTPOJISL M OLICHUBAHUS PE3yIbTATOB O0YUCHUSI.
2. llIkana 1 KpUTEpHH OLICHUBAHUS PE3YJIBTATOB O0yUYCHUS.
3. OueHoYHbBIE CPECTBA.
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3.1. Texymuii KOHTPOJIb.
3.2. [IpoMexyTOoUHasi aTTecTarus.
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Ilpunoscenue 1

TemMaTnyeckuil IVIaH JUCUMILIMHBI «MaTeMaTHYeCKUHA aHAJIM3» M0 HANIPABJICHUIO OAT0TOBKH
29.03.04 «TexHoJIOTMA XyA0:KeCTBEHHOH 00pa00TKH MaTEepHAIOB)

[Tpodunu

«Xya0xecTBEHHOE MPOEKTHPOBAHNE U HM(PPOBBIE TEXHOJIOTHH

B IOBCJIMPHOM NPOU3BOACTBEC»

«Pa3paboTKa U MPOM3BOACTBO U3/1eJIUI MPOMBIIIJIEHHOTO TU3AHA)

(6akanaBp)

Ounas popma o0yueHUs

I'ox mHabopa 2023/2024

Buabi yueOHoii padorsl,

Buasbi camocTosiTeIbHOM ®opmBbI
BKJIIOYasl CAMOCTOSATEIbHYIO paGoTbI ATTeCTa
Cem | Heneas padoTy CTYyAEHTOB, 1
Ne CTyaenTon nn
Paznen €CT | Cemectp H TPY0EMKOCTh B 4acax
n/n P
2 Peg
J | I/C | JIa6 | CPC | KCP kP KN Plf epa | Kip | D 3
T
Bropoii cemecTp
Paznea 1. {udpepenunaibHoe
HCYHCJIeHHe PYHKUMH OJHOM
11 by 2 1 2| 2 4 "

nepemMenHom. Yucmosas
MOCIea0BaTeNbHOCTS. [Ipenen
YHUCJIOBOM MTOCJIEI0BATEILHOCTH U €T0
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cBoricTBa. [IpaBuiia npeaenbHOTO
nepexonaa. ®ynkuus. [penen Gyakuun.
Teopemsl 0 ipeaenax QyHKIMH.
Beinaua 3aganuii PI'P Ne 1 no
MATEeMAaTH4YeCKOMY aHAJIH3Y.

1.2

[lepBplii W BTOpPON 3amevaTeIbHbIC
npeaenbl.  beckoHeYHO — Mankle |
OCCKOHEUYHO  OOJIBIIIME  BEIUYHHLI.
OKBHUBAJICHTHEIE OECKOHEYHO MaJlble
BEJIUYHHLI. PackpsiTue
HEeOoMpeeIeHHOCTEeH Pa3HOro TUTIA.

1.3

HemnpepsiBHOCTD (yHKIIMIA B TOYKE U HA
IIPOMEXKYTKE. OpHocTopoHHHE
npenensl. Touku paspeiBa QyHKIHMH, UX
KJaccuukanus.

1.4

[IpouzBoHas G yHKITIH.
['eomerpuyeckuii. ¥ MEXaHUYECKUH
CMBICIT MIPOU3BOIHOM. [IpaBuna
mudpepeHIMpoBaHus U hopmysl

BBIUMCIICHUSI TIPOU3BOAHBIX. Tabmmia
MIPOM3BOIHBIX OCHOBHBIX 2JIEMEHTAPHBIX
byHKIHA. Texanka
i pepeHIpoBaHUS

1.5

Hubdepenmman.  IlpousBomnsie U
muddepeHnransl  BHICIIMX — HOPSAKOB.
[TpubnmxeHHbIC BBIYUCIICHHS C
OMOIIBI0 TU(dEepeHIINATIOB.

1.6

IIpaBuno Jlonurana. ®opmyia Teinopa.
Pa3noxeHns OCHOBHBIX 3JEMEHTAPHBIX
¢bynkuuiik  mo  Qopmyne  Teitnopa.
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[TpubnnxeHHsle BBIYUCIICHUS c
nomoIbio hopmyssl Tewnmopa.

1.7

OcHOBHBIE TEOPEMBI
i GepeHIaIbHOTO HCUYHUCIICHUS.
MOHOTOHHOCTH (QYHKIUH, IKCTPEMYMBIL.
HeoOxonuMeble u 10CTaTOUHbIE YCIOBUS
MOHOTOHHOCTH, JIOKAJIbHOTO
AKCTpEMyMa. Uccnenosanue
BBITTYKJIOCTH Tpaduka pyHkmuu. Touku
neperuoa.

1.8

O6mr1as cxema uccaeaoBaHus GyHKITUN U
noctpoeHust ee rpaduka. CpoiicTBa
GyHKIUIN, HENpephIBHBIX Ha OTpPE3Ke.
HaI/I6OJ'H>I_HeC U HAMMCHbBIICC 3HAYCHUS
(GbyHKIMH Ha OTpE3Ke.
CamocrositesibHast pabora Nel Ha
ceMUHape m0 (YHKUUSAM  OJHOI
nepeMeHHOn

1.9

Pazgen 2. DyHKUUS HECKOJbKHX
nepeMeHHbIX. [Ipenen Hu
HeNpepbIBHOCTb. OCHOBHBIE CBOWCTBA
HenpepbIBHBIX  (yHKIuMHA.  YacTHble
npou3BoHbIe. [lomubii qud depenmar.
Boigaua 3apanmii PP Ne 2 mo
(QYHKIMAM HECKOJIBbKHUX MePEeMEHHBbIX

1.1

[Ipou3BonHbIe  CIOKHOW  (YHKIUHU
HECKOJIbKUX TEepeMEeHHBIX. YacTHbIe
npou3BoAHBIE M AuddepeHnnans
BbICIIUX TOpsAkoB. Teopema IlIBapna.

10
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IIpousBoaHas o HaIPABJICHUIO.
I'paguent.

1.1

OkeTpeMyM  (QYHKIIMM ~ HECKOJIBKHX
MEPEMEHHBIX. HeoOxoaumsie u
JIOCTATOYHBIE YCIOBHS DKCTpEMyMa.
CamocrosiTesibHasi padora Ne2 Ha
ceMuHape M0 GyHKUMAM HECKOJbKHX
nepeMeHHbIX

11

1.1

Pasnen 3. UHTErpanbHoe HCUUCIeHUE
[TepBooOpaznas. Heonpenenennsit
WHTETpal W ero cwoicrBa. Tabnuia
WHTETPAJIOB oT OCHOBHBIX
3JIEMEHTAapHBIX byHKIUH. Meron
HEMOCPEICTBEHHOTO MHTETPUPOBAHUS.

Boigaua 3aganuid PP Ne 3 mo
HHTErpajJJbHOMY HMCUHCJIEHHIO

12

1.1

WuTerpupoBanue ¢ MOMOIIBIO 3aMEHbI
NepeMEHHOM, TOABEACHHEM O] 3HAaK
mddepennnana. Meton
MHTETPUPOBAHMS IO YACTIM

13

1.1

WNurerpuposanue palMOHaTBHBIX
npobeil UHTErpupOBaHHE HEKOTOPBIX
BUJIOB UPPALMOHATIBHBIX u
TPUTOHOMETPUYECKHUX (YHKITHI.

14

1.1

3&,[[3‘11/1, MPpUBOIAIINC K IIOHATHUIO
onpeaeneHHoro wuHterpana. CpolcTBa
omnpeneiaeHHoro wuHterpana. ®dopmyna
Herorona-Jleiiouunna. 3amenHa
[IEPEMEHHON M HHTEIPUPOBAHUE IIO
4acTAM B ONPEJICIICHHOM HHTErpaje

15

1.1

[Ipunoxenus OIIPEACIIEHHOTO
UHTErpaja B TEOMETPUM M MEXaHHUKE

16
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(BpIUMCNICHNE — TUIOMAfEed  IUTOCKHX
¢buryp, ATMHBI KpPUBOH, OOBEMOB,
TJI0INA IEH TTOBEPXHOCTH).

1.1

HecoGcTBeHHBIE MHTETpANBI NMEPBOTO U
BTOPOTIO poja, UX CBOMCTBA.

17

1.1

3amayM, OpUBOLALIME K  KpPaTHBIM
uHTerpasiaM. JIBOMHOM U  TpPOHHOM
WHTETpaJibl, UX CBOICTBa. Brruucnenue
JBOMHBIX HHTETPAJIOB CBEIEHUEM K
ITOBTOPHBIM. I'eomeTrpuueckue "
¢usnueckue TPUIOKEHUS  KPAaTHBIX
UHTErpajoB

KoHTpoJIbHOE TeCTHPOBaHHUE

18

®opMa aTTecTalluU

19-21

Bcero yacoB nmo fucuMIJInae

18

54

72

PT

caM.
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbIX CPEJICTB
MO JUCUMUILIMHE

«MareMaTHYEeCKHUH aHAJINU3»

Hampasnenue noarotosku: 29.03.04 «TexHOIOTHS XYI0)KECTBEHHON 00pabOTKH MaTepHaIOB.
[podumu: «XyII0’)KECTBEHHOE MPOEKTUPOBAaHUE M LU(PPOBBIE TEXHOJOTHMH B IOBEIUPHOM
POU3BOCTBEY. «Pa3paboTka U MPOU3BOJCTBO U3CIHI MPOMBIIIICHHOTO AU3aiiHAY.

®dopma 00yueHus: OUHasl.

Kadenpa: «Marematukay

1. MeToabl KOHTPOJISA U OLleHMBAHUS Pe3yJIbTATOB 00yUeHH s

JIJ11 KOHTPOJIsl YCIIEBAEMOCTHU M Ka4eCTBA OCBOCHUS JUCLIUILIMHBI HACTOSILEN TIPOrpaMMoi
IIPEyCMOTPEHBI CIEAYIOINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYILIEN YCIIEBAEMOCTH (TEKYILIUH KOHTPOJIb);
- IPOMEKYTOYHAsI aTTECTAlMs (SK3aMEH).

2. lIkaa 1 KPUTEPUH OLIEHUBAHUSA Pe3yJIbTATOB 00y4YeHMsI

®opMa NPOMEKYTOUYHOM aTTECTANUN: IK3AMEH

[IpomexyTouHas arrectanus o0y4yaromuxcs B GopMe 3K3aMeHa MPOBOIUTCS MO Pe3yiIbTaTaM
BBITIOJTHEHUSI BCEX BHUIOB Y4eOHOH palOoThl, MPEeNyCMOTPEHHBIX y4YEOHBIM IJIAHOM IO JaHHOM
JTUCIUIUIMHE, TIPU 3TOM YYMTBHIBAIOTCS PE3yJIbTaThl TEKYIIET0 KOHTPOJI YCIEBAEMOCTH B T€UCHHE
cemectpa. O1eHKa CTeNeH! JOCTHKEHHSI 00y4aroIMMHUCS IIJIAaHUPYEMbIX Pe3yJIbTaTOB 00yUeHUs 10
JTUCIUIUIMHE TIPOBOAUTCS TPErojaBaTesieM, BeIyIIUM 3aHATHA [0 JTUCHUIUIMHE METOJ0M
JKcrepTHON oneHKd. [lo uToram mpoMexyTOUHOM aTTeCTallud MO IUCIUIUIMHE BBICTaBISETCS
OIICHKA «OTIUYHOY, «XOPOIIOY, «YAOBIETBOPUTEIBLHO» UITU «HEYOBICTBOPUTEILHOY.

IIIkana oneHUBAHUA Onucanue

BrimonHnensl Bce  00si3aTe/IbHBbIE yciaoBusad MNMOATrOTOBKH
CTYACHTA K HpOMe)KyTOqHOﬁ aTTeCTalMu, IIPEAYCMOTPECHHEBIC

IIpOorpaMMon JUACHUTUINHEL CryneHt JEMOHCTPHUPYET
COOTBETCTBME 3HAHMI, YMEHUW, HaBBIKOB IOKAa3aTelsM,
OTanaHo MPUBEJICHHBIM B TaOJUIAX, OMNEPUPYET MNPHUOOPETEHHBIMU

3HAHWUSAMH, YMCHUSAMH, HaBbIKAMH, IPUMEHSECT UX B CUTYaLUsAX
MOBBIIIEHHON CIOKHOCTU. IIpu 3TOM MOryT OBITH JOMYIIEHBI
HE3HAUUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPyAHEHUS IpH
[IEPEHOCE 3HAaHUU U YMEHUI Ha HOBBIC, HECTAHAPTHBIE 3a/1a4U.
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Xoporo

BoimonHensl Bce o0si3aTe/ibHbIe YCJIOBHS  TOATOTOBKH
CTY/IeHTA K NMPOME:KYTOYHOM aTTecTalluH, IIPEeTyCMOTPEHHBIE
NpOrpaMMoONl  JAUCHHUIUIAHBI. CTyneHT  JIEMOHCTPHUpYET
COOTBETCTBME 3HAHWI, YMEHUW, HaBBIKOB IOKAa3aTelsM,
NPUBEICHHBIM B Ta0JMIaX, ONEpUpyeT NPUOOPETCHHBIMU
S3HAaHUSIMHU, YMCHUSIMU, HaBbIKAMMU. B 10 Xke BpEMs IIpU OTBCTC
JIOMYCKAaeT HECYIIECTBEHHbIE MOTPEIIHOCTH, 3aJa4d PEUIaeT C
HeJ0YeTaMHU, HE BIMSIOMIMMU Ha OOIIUI X0 peIeHUs.

VY 10BIIETBOPUTENHHO

BeimonHensl Bce 00s13aTesIbHbIE YCJOBHS MOATOTOBKH
CTyIeHTa K MPOMeKYTOUYHON aTTecTalMu, IPeIyCMOTPEHHBIE
nporpaMMmoil  muctuiiMHbL.  CTyIEeHT — JI€MOHCTpPHUpYET
COOTBETCTBME 3HAHWI, YMEHUW, HABBIKOB IIOKAa3aTellsIM,
NPUBEICHHBIM B Ta0JMIaX, ONEpUpYyeT NPUOOPETCHHBIMU
3HAaHUSMH, YMEHHUAMH, HaBbIKaMu. Ho moka3biBaeT HermyOokue
3HaHUS, NPU OTBETE HE JIONMYCKAaeT TpyObIX OIIMOOK WM
MPOTHBOPEUHii, OJJHAKO B (POPMYIMPOBAHUHU OTBETA OTCYTCTBYET
JOJKHAS CBSI3b MEXKAY aHAJIM30M, apryMeHTalluel U BbIBOJIaMH,
B PEIICHUM 3a/a4 MOTYT COJIEpKaTbCsi IpyOble ommOku. Jlis
MOJIy4eHUsl TPAaBWIBHOIO OTBETAa TPEOYIOTCS YTOUHSIOLIUE
BOTIPOCHI.

HeynosnersopurensHo

He BbimonHeHsl o0si3aTelbHBbIE YCJOBHSI MOJATOTOBKH
CTY/IeHTA K NMPOME:KYTOYHOM aTTecTalluH, IPETyCMOTPEHHBIE
nporpammoi nuctumiauibl, WJIM  cTygeHT aeMOHCTpupyeT
HEMOJIHO€  COOTBETCTBME  3HAHWM, YMEHHWH,  HaBBIKOB
MPUBEACHHBIM B Ta0lMIax, JJOMYCKAIOTCS 3HAYUTENbHbIE
OLIMOKH, IPOSBIISIETCS OTCYTCTBHE 3HAHUM, YMEHU I, HABBIKOB IO
psAdy ToKazaTeled, CTYAEHT HCHBITHIBACT 3HAUYUTEIbHbBIC
3aTPyAHEHHUS IIPU OIIEPUPOBAHUY 3HAHUAMU U YMEHUSAMU.

3. OueHo4YHbBIE CPeCTBA

/11

HaunmenoBanue
OLICHOYHOTO
CpeacTBa

Kpatkas xapakreprcTUKa OLEHOYHOTO

IIpencrasieHue
OLICHOYHOI'O CPEACTBA

CpencTBa 5 DOC

KonTtposbhas
(camocTosiTenTpHAS
) pabora

(KP)

CpenctBo MpoOBEPKH YMEHHUM MPUMEHSThH
MOJTy4YeHHbIE 3HAHUS JUISl PeIleHus 3a1a4
ONpEeNIEHHOr0 THUMA T[O0 TeMe WIH
pazneny

KonTtposbHbie
3alaHuA
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2 | PacuerHo- CpenctBo npoBepku yMeHHMH NpuMeHsTh | Kommiekr 3amaHuit
rpadudeckas NOJy4YeHHBIE  3HAHMS [0  3apaHee | JAJs BBITTOJTHEHUS
pabota ONpEACICHHON METOAUKE Ul PEIICHUs | pacdyeTHO-

3aad WM 3aJlaHuil 10 MOy Wik | Tpadudeckoi paboThl

(PI'P)
NUCLUILIMHE B LIEJIOM.

CpencTBO KOHTPOJISl, OPraHM30BaHHOE KaK
crenyanbHas Oecela TEIaroruvaeckoro
paboTHHKAa ¢ OOyYaromMUMCs Ha TEMBI,

VYerHbIM onpoc N .
CBA3aHHBIC C U3ydaCMOU NUCHUILJIMHOU, U

Bomnpocsl o

cobeceqoBaHue, TeMam/paszaenam
3 paccuMTaHHOE Ha BBIICHEHHE oO0BeMa
(YO) o JUCLUILINHBI
3HaHUU oOyyarorerocs 1o
ompeieJICHHOMY pasJieny, TeMe, mpodaeme
U T.IL
CucreMa cTaHAAPTU3UPOBAHHBIX 3aJJaHUM,
[M03BOJIAIOLIAS
Tect 03BOJIAIOLL
4 (T) aBTOMATHU3HPOB Bapuanr tecra

aTh MPOLEAYPY U3MEPEHUS YPOBHS 3HAHUI

1 yMEHHUI 00yJaromierocs.

5 | Ox3aMeHanmoHHbl | CpeacTBO TPOBEPKH 3HAHUW, YMEHUH, | DK3aMEHAIlMOHHbIC

e OneTsl HaBBIKOB. MOJXKET BKJIFOYaTh KOMIUIEKC | OMJIETHI
TEOPETUYECKUX BOITPOCOB, 3aj1ad,

(9b) MPAKTUYECKUX 3aJaHHM.

3.1. Tekymuii KOHTPOJIb

OneHo4HbIE CPEJICTBA TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOITPOCHI
U 3a/1aHus B popMe OJIAaHKOBOTO TECTUPOBAHUS JIJIsI KOHTPOJISI OCBOSHUST 00YUAIOIIUMUCS Pa3IelioB
JTUCHUIUTUHEL, ipreM PI'P.

Coaepixanue pacueTHO-TpaduyecKux pador.

PacuyerHo-rpadguyeckas padora Nel mo nuddepeHunanbHOMY HCUHCTCHUIO PyHKIMHA OXHOI
nepeMeHHOI

Kpatkoe coneprkanue u 3Tanbl pacueTHO-TpaduIecKoil paboThI:
[Ipenen 4ncIoBOM MOCIENOBATEILHOCTH, TIPeIe (PYHKITUH.
HccnenoBanue pyHKINH Ha HEMPEPHIBHOCTD.

Brruucnenne npon3BOAHBIX QYHKITNH.

HccnenoBanue GpyHKINM, TOCTpOCHHUE TPAPHKOB.

PacuerHo-rpaduyeckass padora Ne 2 mo pyHKIIUAM HECKOJbKHUX MepPeMeHHbIX.

Kpatkoe conep:xanue pacueTHO-Tpaguueckoi paboTHI:
@DyHKIIMY HECKOJIBKUX NEpEeMEHHBIX. YacTHbIe Tpou3BOAHbIE. [IpOU3BOIHEIE OT CIOKHBIX
¢ynkuuit. [Ipon3BoHast MO HAMPABJICHUIO U TPAJUEHT. DKCTPEMYM (YHKIUH JABYX NEPEMEHHBIX.

Pacuerno-rpaduyeckasi padora Ne 3 mo MHTErpajbLHOMY MCYHUCJIEHHIO.

Kpatkoe coneprkanue u 3Tanbl pacueTHO-TpaduIecKoil paboThI:
Ilepswiii sman:
Mertoas! uHTErprpOoBaHus. BriunciaeHue HeonpeeIeHHbIX HHTETPAJIOB.
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Bmopoii sman:

HpI/IJ'IO}KeHI/ISI OMMPECACIICHHBIX HUHTCTPAJIOB. I/ICCJ'IeI[OBaHI/Ie CXOAUMOCTH HECOOCTBEHHBIX

WHTETPaJIOB.
KoMmiLiekT 3agannii
JJIS BBITIOJIHEHUS pacyeTHO-rpaduuyeckux pador (PI'P)
0 TUCHUIINHE «MaTeMaTHYeCKUH aHaAJIn3»

Teopus npeaesoB u nudpdepeHunpoBanue PyHKIMU OJHON MepeMeHHOI

1. Haiit npenensr:

I (2-n) ~(1+n) . An+2-38n’ +3
m 2 2 lim

’

. 2n2+3 nz _ 3n+l
’l’gg(anJrlj limn(\/n2+1—n) lim(n 10) .

, n—»0 , n=>o\ p+41

I 2x* +11x +15 I 4x*

1r{13— 1m——

x> x+3 . =0 gin” 3x .

2r1+1 _Sn—l . Sin 3x

m———- lim . _ ctg7x

e 317 45" 0] gt lim (1-3x)
0, x<-x

y=4sinx, —r<x<0

7, x>0

2. UccnenoBaTh Ha HEMIPEPHIBHOCTH U BBIMOJIHUTD YEPTEK:

3. Haiitu nmpou3BoHYIO QyHKIHU:

2(3)c3 +4x° —x—2)

r= 151+ x " y=InarcsinV1—-e>.
32 +1
X = 3 s
3t
tgx —ctgx (F
= _— =sm| —+1|.
y =arctg \/5 . y (3

cos 6x

= =arct 2;+sinln2x
Y Ssin(12x+1) yoaee

J1=2x>

y=arctg’ In

x+2 y:(\/;)
x3

sin(x—2y)+—="7x

(x=2) y x=e"cost, y=¢€ cost
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4. CocTaBuUTh ypaBHEHHS KacaTeJIbHON M HOPMaIHM K JaHHOW KPHUBOW B TOUKE C aOCIMCCOM

y=x'+8J/x-32, x,=4.

1
X)=x + —
5. IIpoBecTu mosTHOE UCCIIEIOBAaHNUE U TTOCTPOUTD IPpauK X
DYHKIMH HECKOJBKHUX MepeMeHHbIX
x> +3y°
Z” _ Z” z=
1. HaiiT yacTHBIE MPOM3BOHBIC BTOPOTO MOPSIKA, YOSAUTHCS, UTO ~ % ~ < ! Xy
2
2=
2. Haiitu TrpauCHT (I)yHKI_[I/II/I z= f(xa y) B TOYKE MO (xoayo) : \/; , Mo (456) .
2 2
3. UccienoBath Ha skeTpeMyM QyHkmmio 2 =X — X+ +2y,
HNHuTerpuposanue
BbiunciauTh HeonpeeJeHHbIE HHTETPaJbI
| dx
D X
20x++x Jx-27dx I(x +1)e"dx . Jxcos3xdx ~[e"cosxdx
x+18 -3
| dx i dx J' dx | x+1 e sin"x
2 2 (x—6)(x+2) 2 2
X —6x+18, "x"+6x+5, , x +3 cos"x

Boruucaurnb OMpeaAcCJCHHbIC HHTEIPAJIbI

7.6 1 dx e dx

. 1
3sin? xcosxdx —_— x—Dedx —_—
(j> , (In/l+3x, ({( ) {x\/7+lnx,

’

6 dx 2 14+ x? <4 dx Lx? 4+ 2x
e o ]

{1+«/3x—2, Sarcigy {(3x+5)2' { x+1 ¥

NG x3 5 7.6 1 dx

| ————=dx Na—x2dx 3sin’ xcosxdx |———

0 A1+ x? £ , ! ’ ‘([«/1+3x’

dx
xv7+Inx

HecoO0cTBeHHbIE MHTETPAJIbI

1 &
—-De'd
.([(x )e x' !

1. YkaxxuTe, Kakoi 13 HECOOCTBEHHBIX MHTETPAJIOB SIBJISICTCS CXOSAIIUMCS

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

Xo -
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© dx

2
2. BBIYHCIUTD UHTETPAI, YCTAHOBUTH €r0 CXOMMOCTD HITH PACXOIUMOCTD —» 1+ X

o0
[1In xdx
3. BBIYMCIIUTD HHTETPAII, YCTAHOBUTDH €T0 CXOAMMOCTD HIIM PACXOAMMOCTD 1

a dx

4. Beraucnuth HeCOOCTBEHHBIN HHTETpaN ¢ VX | yCTAHOBHUTH €TI0 CXOJUMOCTh WIIH
pacxoUMOCTb.

dx

2
X

5. BeIuucauTh HeCOOCTBEHHBIN UHTErpal -1 , YCTAaHOBUTB €TI0 CXOAUMOCTD WU
PacxoIUMOCTb.

KparHubie uHTerpaibl
1. I3MeHNUTDh NOPSAJOK MHTETPUPOBAHMSI B IBOMHOM HHTErpajie

jdx6jxf(x, Yy [dv jyf(x, y)dx
b0 .

a. o0 2x ,

”(lO—xz—yz)dxdy, D:{(x,y)|1SxS2, 0<y<2}
2. Beruncnute (P)

3. Boruucnurts

H(12x2y2 +16x°y° )dxdy;
D

D: x=1,y=x2,y=—\/;.
4. BEIYUCIUTE

[[(x* + y)dxdy,

(D) D — MHO€CTBO TOYEK IUIOCKOCTH, OTPAHUYEHHOE JIMHUAMHU

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

5. Haiitu niomans GUrypsl, OrpaHUuEeHHON JAHHBIMU JIMHUSIMH
=3/x =4¢", y=3,y=4
Y > Y » V=3,V =45
— 12 - _
6. Haiftn miomazp QUIrypsl, orpaHudenHoil manamu Y =X | Y =—X+2

8. Haiitn 06beM Tena, noayueHHoro BpamenneM Bokpyr ocu OY ¢urypsl, orpannuennoii

_ 3 _ _
v V=X, Y=L x=0

9. Haiftu 00beM Telna, mosy4eHHoro BpaienreM Bokpyr ocu OX Gurypsl, orpaHuueHHOM

42 2 _
auausiMu V=X > Y =X



KonTpoJsbHbIe padoThl (IpUMeEpHI)

BapuaHT

1. TloctpouTts rpaduk; Y = 3€082x
2. Haiiti npenensr:

2 2
m(5—n)2+(5+n)2 liml_coszx . Pl y_2
pares —_— i
D7) =(5En) gy 2 3) 2 2 2%t -2
1
x’—x—1 1+xcos2x ¥
e
4) x—2 ln(x_l) 5) 0\ 14 xcos x 6) )1(2’2 X X x+1
—x, x<0

y=1{x",0<x<2

. 3, x>2
3. MccnenoBaTh Ha HEMPEPLIBHOCTD U BBINOIHUTH YEPTEK:
Bapuant
1. Haitty mpon3sBoanyto Vx:
=arctg’ In =
2) " & 6) ” (vx)
x3
sin(x—2y)+—="7x t
B) y r) Xx=e 'cost, V=e Cost
1 1
lim (— - j
2. Haiir 7\ ¥ arctgx
1
2
X)=x"+—
X’

3. [IpoBecTH mosHOE UCCIIEIOBAHNUE U TTIOCTPOUTD IPpauK
Bapuanr.

ou
Nel. Bbruncauth Npou3BOIHYIO IO HAIIPABIEHUIO OS 1 uaittu MOJyJIb BEKTOpA rpaueHTa s

X 3
Uu=2xy+-——=+z
(byHKHI/H/I y B TOYKEC A(6’9’ 1) B HaIIpaBJICHUH, COCTABJIAIOIIEM C OCAMU

cosoz—E cosﬂ—§ i
7) 7) 7/

KOOpAHWHAT YIJIbI 2.
_ A2 _ _
No2. UccnenoBaTh Ha SKCTpEMYM (G YHKITHIO Z=Xxy (1 —4x 4y )=5 .
dz
No3. z:ln(y—x“)’ x=+/sint, y=c0St Yairu df

Bapuant
Boiuucaumoeo:

16 dx 2
_[ I(2x +1)-In xdx
1. 9 1

Vx -2 2.



3 j3x2_4dx. 4 J-sin33xd | -1

.
x* +4x cos’ 3x 5. " V4-2x-x

1. BBIYMCINTH UHTETPAJIBL:

+00

2 i dx
[xe [—=
1 dx . " x-4/Inx .
N300pa3uth 00JaCTh HMHTETPUPOBAHHS W HM3MEHHUTH MOPSJIOK WHTETPUPOBAHUS B IOBTOPHOM
UHTETpaJe

0 V25-x7
[ax [ fGsy)dy.
—4 0
Berauciute mimomanbk (GUrypel, OrpaHUYEHHOW JIMHUSMH

y=2-x°, y=x.
BapuaHT 3a1aHuil TPEHHUPOBOYHOI0 TECTA.

3agaun
_ arcctg%/; dy—9
1 wactn [ y=sinlnx, iy’ =2 o FTTT T ETE g
y=3x"+xe,x,=2[Jx=0,1, Jy—?
4. Haittu npousBoanymo Y :
y = 3[sin* x=3
a) X 6) y — xarctg7x
e’ + 2o cos3x ) )
B) x r) Xx=cost+sin¢, Y =SIn{—1C0S!
2
5. ViccnenoBarth Ha SKCTPEMYM f(x)=(x=3)"(x=5)
B er
6. Haiitu uHTepBaibl MOHOTOHHOCTH X .
3
x
3 f(x):——16x [_5.1]
7. Haiiti HanOosplee, HaMMEHbIIee 3HaYeHNne PYHKIUU 3 Ha oTpe3ke L 1.
1
_ 2 X=—=
8. ITocTpouTh KacareiabHyI0 K rpaduky GyHKINN f(x)=3arccos x B TOUKE 2.
2 yacthb 9. Haiitu npenensi:
2 2
3+n) —(2+n
lim ( ) ( ) tg2x lim X' +2x-3 lim tg5x

n—o 2 2 lim P4
1) (2+n) —(1—1’1) 2) Y0 eZX _1 3) Y>3 x3 +5x2 +6x 4) x—)E tg3x
3 yacthb

0, x<-x
y=4sinx, —r<x<0
10. UccnenoBaTh Ha HENPEPHIBHOCTD M BBITTOJHUTD YEPTEXK: 7, X2 0
x3

2
11. [IpoBecTu moaHOE UCCIEIOBAaHNUE U TOCTPOUTH Tpaduk x -4,
Kpurepum onenku:
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- OLIEHKA «3a4TE€HO» BBICTABIIAETCS CTYJEHTY, €CJIM OH PETYJIIPHO B TEUEHHE CEMECTPA MIPEACTABIII
pelleHns 3a7ad, BBINOJIHWI IOJHOCTBIO BCE 3aJaHUS M HX 3alIUTHI, OTBETUB HA BOIPOCHI
IpenojaBaTes;

- OLIEHKA «HE 3a4TCHO» BBICTABIICTCSA CTYNEHTY, €CIM OH HEPETyJIsIpHO B TEYECHHE CEMECTpa
NPECTaBIsUl PELICHUs 33a]a4, BBITOJHWI 33aJaHUs HE TOJHOCTHIO MM BOOOIIE HE MpPEeACTaBIIsLI
paboTbl Ha MPOBEPKY, JOMYCKAeT CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI
npenoaaBaTess.

Jlia mpoBefeHUs TEKYLIEro KOHTPOJS 3HAHWW CTYNEHTOB B JIUCTAaHIIMOHHOM (opmare B
pa3paboTaHHbIX Kadenpoit «MaTemMaTuka» OHJIAWH-Kypcax MMEIOTCS MPOMEXYTOUYHbIE (TPOOHBIE)
TECTHI.

3.2. [Ipome:kyTouHasi aTTeCTALMSA

[IpomexxyTouHast arTecTanus - (3K3aMeH) IPOBOUTCS 1O OMIeTaM B YCTHOH opme.
Bpewmst U1 moAroTOBKM OTBETA HA BOMPOCH HE Ooiiee 45 MUH.

buneT BKiIIOYaeT TEOPETUYECKUI BOIIPOC U 33a/1aUH.

KoMITIeKThI SK3aMEeHAIIMOHHBIX OUIETOB XpaHsATCS Ha Kadeape «MaTemaTukay.
Tunosble BApHAHTHI OUJI€TOB NMPUJIATAIOTCS.

KoMmmuiekT Bonpocos

o nUucHUIINHE «MaTeMaTHYeCKUH aHaJIn3»

JAnddepennuanbHoe ucuuciaenue GPyHKIMHA OHON epeMeHHOI

[TonsTHE MepeMeHHON BEIUUUHBI U 00JaCTH €€ U3MEHEHUSI.

MOHATHE (PYHKIIMOHATBHOM 3aBHCUMOCTH, KJIacCu(puKanus GyHKIUHA.

OnpeneneHre U TUIBI YUCIOBOM MOCIIEI0OBATEILHOCTH.

IIpenen YHCIIOBOU IIOCJIEZIOBATEIBHOCTH. ApudmeTrndeckne omneparuu HaJ

MOCJIEI0BATEIHLHOCTSAMHU.

5. VYcnoBus cyniecTBOBaHMs KOHEYHOIO NMPEJEIIa YUCIOBOM MOCIEI0BaTENBHOCTH (Teopembl Ko
u Beiiepmtpacca).

6. Bropoii 3aMedaTenbHbIN Ipene.

7. Tlpenen dbyukmuu. Onpenenenus. ['eoMmeTprudeckas HHTEPIpETalys TOHATHS Mpeena ¢ yHKIAH.
CaoiicTBa npeesos.

8. beckoneyHo Masbie, 06CKOHEUHO OOJBITHE HYHKIIUH.

9. llepBblif 3aMeyaTeNbHBIN MPEIE.

10. beckoHeyHO Malible BEJIMYHUHBI. DKBUBAJICHTHbIE OECKOHEYHO Mallble U WX HCIIOJIb30BaHHUE MPU
BBIYHCIICHHUH MpeAeioB. Tabnuiia SKBUBAJICHTHBIX OECKOHEYHO MAIbIX.

11. HenpepbiBHOCT, (YHKIMM B TOYKE W Ha TPOMEKyTKe. OIHOCTOpPOHHHE TIPEACIIbI.
Knaccugukanus Touek paspbiBa rpaduka.

12. CpoticTBa (pyHKITHI, HEMPEPHIBHBIX Ha OTpe3ke (Teopembl Beiiepitpacca, bonbimano — Komm).

13. IlpousBonHas. ['eomeTpudeckuii u puznveckuil CMbICI Mpon3BoAHON. KacarenbHas u HopMmaib
K TUIOCKOW KPHUBO.

14. Tabnuiia TpOU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHIA.

15. CBsi3b MEXly CYIIECTBOBAaHUEM MPOU3BOIHON (DYHKIIMH B TOYKE U HEMPEPHIBHOCTHIO () YHKIIUH
B TOU K€ TOYKE.

16. Tlpon3BoaHast CyMMBI, MPOU3BEACHHUS, 4acTHOTO. [Ipon3BoaHAS CIIOKHON U 0OpaTHOM (DYHKITHIA.

17. IlpousBoHas MapaMeTpUUYECKH 3aJaHHON (PYHKIIUH.

bl e
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18.
19.
20.
21.
22.

23.
24.

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

A e e

= o 0o

e A Al

10.
11.
12.
13.
14.

15.
16.
17.

[TpousBonHas GyHKIIUH, 3aJaHHON HESBHO.

JuddepennmpoBanre CI0KHON MOKa3aTeIbHONU (DYHKITHH.

Huddepenuupyemocts. Juddepenunan. ['eomerpuueckuii cMpica quddepennuana.
[IpousBonubie U AudepeHnaIbl BEICIIUX MOPSIKOB.

OcHoBHbIE TeopeMbl IuddepenHmansHoro ucunuciaeHus (teopema depma, Teopema Pous,
Teopema Jlarpamxka, Teopema Komm).

IIpaBuno Jlonurans.

Muorounen Teitnopa u ero cBoiictBa. ®opmyna Telnopa. OcraTounsiii uieH Gopmyisl Teitnopa
B ¢opme Jlarpanxka u Ileano.

AcumnToThl Tpaduka GyHKIIUH.

OkcrpemyM. Heobxonumoe ycinoBue skcTpemMyma.

JlocTaTOuHBIE YCIOBUS SKCTPEMyMa.

JlocTatouHoe yciaoBue Bo3pacTaHus (YObIBaHHs) (DYHKIIUU.

HauGonpiiee n HanMeHbilee 3Ha4eHUS GYHKIIUHA HA OTPE3KeE.

BbImyKi10cTh, BOTHYTOCTb, TOUKA neperuda. JlocraTouHoe ycioBre BOTHYTOCTH (BBITYKIIOCTH).
Heobxoaumoe ycinoBue Touku neperunoda. Jloctatounoe ycimoBue neperuoa.

OOm1ast cxema OCTPOCHHUS U HCCIIeI0BaHUs Tpaduka PyHKIUH.

DYHKIMH HECKOJBKHUX MepeMeHHbIX

OmnpeneneHue ¥ reOMETPUIECKUNA CMBICI (DYHKIIMU ABYX MEPEMEHHBIX.

JIuHuYM ypOBHS (YHKLIMU JIBYX IIEPEMEHHBIX.

YacTtHble MPOU3BOIHBIE (PYHKIIUN HECKOJIBKUX ITEPEMEHHBIX, UX T€OMETPUUECKUI CMBICTT
@DyHKIUU HECKOJIBKUX NTEPEMEHHBIX, TOHATHUE MOJIHOTO AuddepeHnnaa.
JuddepeHunpoBanue cIoKHBIX QYHKIIHA HECKOIBKUX MEPEMEHHBIX.

[Tpon3BoHBIE BBICHIMX MOPAJKOB (PYHKIIMM HECKOJIBKHUX NepeMeHHbIX. CMeIIaHHbIe
npousBoaHsle. Teopema IlIBapua.

[Tpon3sBonHas PyHKIIMN HECKOJIBKUX NIEPEMEHHBIX 110 HAIIPABICHHUIO.

[Ipou3BoaHas O HANIPABJICHUIO M TPAUEHT CKAJIIPHOTO TOJIS.

OKeTpeMyM (PyHKIIMM HECKOJIBKHUX NTEPEMEHHBIX.

. Heobxoaumoe u 1ocratoyHoe ycinoBus 3KcTpeMyMa (PyHKITUH BYX MEPEMEHHBIX.

HNHTerpajbHoe HcYNCICHUE

[TepBooOpa3Hasi, HeoNIpeACICHHBIN HHTErpall. Tabauiia OCHOBHBIX HHTETPAJIOB.

3aMeHa NEPEMEHHON ¥ MHTEIrPUPOBAHKE 10 YACTSIM B HEONIPEIEIICHHOM UHTETPAJIE.
HuTerpupoBanue ¢ MOMOIIBIO MOABEACHUS MOJT 3HaK qud depeHmuana.

WnuTerpupoBanue paroHaaIbHBIX IpOOeH.

WHTerpupoBaHue 1o 4acTsIM U 3aMEHa [IEPEMEHHOM B ONPEIETICHHOM UHTETpae.
WHTerpupoBanrue TPUTOHOMETPUIECKUX (PYHKIIHIA, OCHOBHBIC TPHEMBI.

WNHTerpupoBanne UpparoHaIbHBIX (PYHKITUH.

YHuBepcanbHasi TPUTOHOMETPUYECKas OICTAHOBKA.

OrnpeneneHHpI HHTErpall U ero cBoicTBa. Popmyna Hetotona — JleliOHua.

[IpunoxeHus onpeneIeHHOro HHTErpaja K peleHHIO TE€OMETPUIECKUX U (PU3UYECKHX 3a/1a4.
Brrunciienre miomauei ¢ noMoIbo OMPEaeIeHHOI0 HHTErpaa.

Brruncnenue miomaag u JUIMHBL KPUBOH, 3aJaHHON YpaBHEHUSIMH B TapaMeTpU4ecKoil popme.
Beruncnenve mionaayu KpUBOJIMHENHOTO CEKTOPA B MOISPHBIX KOOPAUHATAX.

Breiuucnenne miomanei B NOPSIMOYTOJIbHBIX M MOJSPHBIX KOOpPAMHATaX C IOMOIIbIO
ONPEJIETICHHOTO UHTErpaJa.

Bolunicnenue 1auHbI AYTH € TOMOIIBIO ONPEAEIIEHHOTO UHTErpaa.

Brlunciienre JIMHBI 1yTU KPUBOM, 3aIaHHON MapaMeTPUIYECKH.

Brruncnenue o6bema Tena BpaleHus ¢ TOMOIIBIO ONPEIeIEHHOT0 HHTErpaa.
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18. Beruucnenue miomnaam NOBEPXHOCTHU TeJla BpaILlEHUS.

19. HecobcTBEeHHBIC HHTETPAIBI IEPBOTO M BTOPOTO TUTA. [TOHATHS CXOMUMOCTH U PACXOANUMOCTH
HECOOCTBEHHOI'0 UHTETpaa.

20. HecoOcTBEeHHBIE MHTETPAJIBI OT Pa3PBIBHBIX () YHKITHA.

Tunosbie BApUAHTHI OUJIETOB
0 JUCLMIUINHE «MaTeMaTHYeCKH aHAJINU3»

MWHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUCKON OEJIEPALININ
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUPEXJIEHUE BBICIIIEI'O OBPA30OBAHU A
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUI MTOJIUTEX)

@akynbTeT 0a30BBIX KOMIIETCHIUH, Kadenpa «MaremaTrka

Huciunnumaa «MareMaTHYeCKUM aHalln3)

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpasnasi, HeompeAeneHHbIM HHTETpal. TabauIa OCHOBHBIX HHTETPAJIOB.
dx

o 4
2. BwiuCTATS HEOTpEaCTeH b HaTerpan ~ Y9 —X +V5—X .

3. Haiitu rpaguent pyakmun = YVY g Touke M,(1,4)
4. VYxaxure, KaKOW M3 HECOOCTBEHHBIX MHTETPAIIOB ABISETCS CXOISIIMMCS

T\/;dx, Tx’3 dx, T\/? dx
1 1 1 o

5. HaiiguTe sKCTpEMyMBI U TOUKH Tiepernba GpyHkmun Y = (x—De™

YT1BepxkaeHo Ha 3acemannu Kadenpel marematuku «_03» 05 2023 r., mporokoa Ne 10

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

MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUICKOM ®EJIEPALIAN
OEJJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YYPEXJEHUE BBICILEI'O ObPA3OBAHUA
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)
dakynbTeT 0a30BBIX KOMITCTCHIIHH, kadeapa «MaTemaTuka»

OopazoBarenbHas nporpamMa 15.03.03 «IIpuknagnas MexaHuKa
Kypc 1, cemectp 2

IK3aMeHAMOHHBIN onyteT Ne 1

1. HecoOcTBeHHBIE HHTETPAJIBI MEPBOrO M BTOPOro Tuna. [IoHATHS CXOOUMOCTH U PacXOAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
t 21

2. Haiiti mpon3BogHyt0 QYHKIWMH, 3aJaHHON MapaMeTpudeckn  1+£° 1+ .
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2 2
3. MHccnenosars Ha skcTpeMyM QyHKuuio Z =X —X+)y + 2y,

7.6

_[3sin2 x c0S xdx

4. BpIYMCIUTH ONPENEICHHBIA UHTETpal 0 .
5. Haiiti 06beM Tena, moydeHHoro BpamieHueM Bokpyr ocu OX gurypsl, orpanndenHoiM

— 43 — —
mansvn V=X, ¥=L x=0
YTBepxneHo Ha 3aceqanuu Kadeapel MateMaTtuku « 03» 05 2023 r., mporokon Ne 10

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

J1y1g mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUMN CTYIEHTOB B TUCTAHIIMOHHOM hopMaTe

B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHJIAH-KypcaX UMEIOTCS HTOTOBBIE TECTHI.
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