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1. Hexau, 3aga4u ¥ IVIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10

JAUCHHUIIJINHE
K ocHOBHBIM 11€JIIM OCBOEHUS JUCLUILIMHBL «MareMaTudeckuil aHanusy clieyeT OTHe-
CTH:
- BOCIIUTAHUE y CTYJICHTOB O0IIEH MaTeMaTHYECKON KYJIbTYPHI;
- IpuoOpeTeHHre CTYIACHTaMU IIUPOKOro Kpyra MaTeMaTH4eCKHX 3HaHWM, YMEHUH U
HAaBBIKOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY M JEAYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYUIINH;

- YMEHHUE CTYJCHTaMH Pa3BUBaTh HABBIKU CAMOCTOSITENILHOTO U3y4eHHUsl y4eOHOW U Hayd-
HOM JINTEpaTyphbl, COAEPIKAIEH MATEMATHYECKUE CBEACHUS U PE3yJIbTATHI;

- IOATOTOBKY CTYACHTOB K JIEATEIHHOCTU B COOTBETCTBUU C KBAIM(DUKAIIMOHHOM Xapak-
TEPUCTHKOW OakayiaBpa 10 HampaBJICHUIO, B TOM 4Hcie (popMUpOBaHUE YMEHUH HCIIOIB30BaTh
OCBOEHHBIE MaTEMaTHYECKHE METO/IbI B MPOPECCHOHATBHON AESITETbHOCTH.

- MMOJITOTOBKY BBICOKOKBAJM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LU-
pPOBOI TYpOYJIEHTHOCTH U BBICOKMX TEXHOJOTMUECKHUX PHUCKOB COBPEMEHHOM HU(POBOM SKOHO-
MUKH.

K ocHOBHBIM 3a7auaM OCBOEHUS AUCHUIUIMHBI «MareMaThuyecKuil aHamus3» ciaeayeT OT-
HECTHU:

- OCBOEGHHE CTYJIEHTAMU OCHOBHBIX MOHATHUI, METO/I0B, (OPMHUPYIOIIMX OOIIYI0 MaTeMa-
TUYECKYIO MOAT0TOBKY, HEOOXOAUMYIO JIIsl YCHEIIHOTO PEeIIEeHUS MPUKIIAAHbIX 3a/1a4;

- (hopMHUpOBaHUE Y CTyJIeHTa TpeOyeMOoro Habopa KOMIETEHIIMH, COOTBETCTBYIOIIUX €ro
HAIPAaBJIEHUIO MTOJTOTOBKY U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OOyuenune 1o aucuuIuinHe «MareMaTH4eCKMi aHalu3)» HampaBlieHO Ha (OpMUPOBaHUE
y 00y4aronuxcsi CleAymux koMmeTeHui B cootBercTBuu ¢ ®I'OC 15.03.05 mo Hampasie-
HUI0 1oArotoBku 15.03.05 KoOHCTPYKTOPCKO-TEXHOJIOTHYECKOE OOecleyeHne MalluHOCTPOU-
TEbHBIX MPOU3BOACTB, Mpouiib «CpeacTBa aBTOMAaTU3alUU U 0a3bl JAHHBIX JUIsl IPOEKTUPOBA-
HUS TEXHOJIOTHYECKHUX MPOU3BOJICTBY, YTBEPKJIECHHBIM NMPUKa30M MuHHCTEpPCTBA 00pa30BaHMs U
Hayku Poccuiickoit ®enepannu ot 17.08.2020 Ne 1044.

KO}I M HAUMEHOBaHHE KOMIIETEHIIH I I/IH)_I]/IKaTOI)bI AOCTHKCHUSA KOMIIC-

TEeHIUHU

VYK-1 CriocobeH ocymecTBIsTh MOUCK KpU-
TUYECKUH aHaJIu3 U CUHTE3 MHPOpMAaIUH
NPUMEHATh CUCTEMHBIN TIOJXO/T JAJISl PeIIeHUs
IIOCTABJICHHBIX 3a/1a4

NVYK-1.1. AHanusupyer 3aaady, BBIIEISS €€
0a30BbIe COCTABIIAIONINE

NVYK-1.2. OcyuiecTBisieT NOUCK, KpUTHUECKH
OIICHMBaeT, 0000IaeT, CHUCTEeMaTU3HpPYeT U
pamkupyer uH(popMalHoo, Tpedyemyro ais
pelIeHns TOCTaBJICHHOM 3a/1auun

NVYK-1.3. PaccmaTpuBaeT M mIpejaraer pa-
IIUOHAIBHBIC BapHAHTHI PEIICHUS MTOCTaBJICH-
HOW 3a/1a4M, MCIIOJIb3Ysl CUCTEMHBIN MOAXOJ,
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KPUTUYECKH OLICHMBAET HMX JOCTOMHCTBA U
HEJIOCTATKH

2. MecTo IMCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

Hucuurninuna oTHOCUTCA K oOs3aTenbHOM yacTu 6510ka bl: Monyns «Maremaruueckue u ecre-
CTBEHHO-HAYYHbIE JUCIUIUIMHBIY.
JuctummHa 6a3upyercs Ha CIIeAYIoIIel, TPOHIeHHON TUCIUTUINHE:

- TMHEeWHas anreopa.
JucuunnmHa «MaremMaTuuecKuid aHaIu3» JIOTUYECKH CBA3aHA C MOCHEAYIOIUMH JUCHUTLIMHA-
MHU:
B ob6a3amenvnoii uacmu:

- ¢usuka;

- DJIEKTPOTEXHUKA U DJIEKTPOHUKA;

- COIIPOTHUBJICHUE MATEPUAJIOB;

- TEpMOJAMHAMUKA U TEIJIONepeaya;

- TEOPETHYECKasi MEXaHUKA;

- TEOpHUSI MEXaHU3MOB U MAIIIWH;

- KOMIIBIOTEPHBII aHAJIU3 U ONITUMM3ALUS 3JIEMEHTOB KOHCTPYKIIHIL;

- OCHOBBI 2KOHOMUKH;

- KOHCTPYHUPOBAHUE U pacyeT AIEMEHTOB 000pYyA0BaHUs OTPACIIH;

- pacdeT TEeXHOJIOTUYECKOTO 000pYAOBaHUsI OTPAC/IA C TPUMEHEHHUEM MPUKIAJIHBIX MIPO-
rpamm;

- CHCTEMbl aBTOMATH3WPOBAHHOTO NPOCKTHUPOBAHMS MAIIMHOCTPOUTEIIBHBIX TPOU3-
BOJICTB.

B uacmu, gpopmupyemoii yuacmuuxamu oopazo8amenbHbiX OMHOULEHUN.
- OCHOBBI OOPa0OTKHU M aHATN3a PE3YyIbTATOB UCCIICJOBAHMIA.

3. CTpykTypa u coJepKaHue TUCHUILIMHBI

OO0m1ast TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIE eAMHUIIBI -144 vaca.

3.1. Bwuabl yueOHoii padoThI U TPYI0EMKOCTH

. KosmmuectBo
n/n Buj yueonoii pa6oTni Cemectp 2
4acoB
AyIMTOpHBIE 3aHATHS 36 36
B ToMm gucre:
Jlekuun 8 8
1
CeMuHapcKkue/mpakTHUECKHUEe 3aHATHS 28 28
2
JlaGopaTopHblie 3aHITHS - -
CamocrosiTesibHasi padoTa 108 108
IIpome:kyTouHas arTecTanus




3K3aMEH D C)

Hroro 144 144

3.2. Temarn4yeckuii IVIaH U3yYeHHUS JUCUMUILIHMHBI

Pazmemnién B npuiioxkenuu 1 k pabodeii mporpamme.

3.3. Coaepxanue pa3aesioB IMCUUILTHHBI

BBeaenue

[Ipeamer, 3amaun U coaepkaHue AUCHUIUIMHBL. OCHOBHBIC 3TAlbl PA3BUTHUS JIUCLUILIN-
Hbl. CTpyKTypa Kypca, ero MeCTO U poJib B OJATOTOBKE OakanaBpa, CBsI3b C APYTUMH JAUCLHUTLIH-
HaMHU.

Pazpnen 1. IndpepennunanbHoe ucunciaenne pyHKuuii 01HOM nepeMeHHOM

Tema 1. Yucnosas nocienoBaTesnbHOCTh. [Ipenen ynciioBoi mocaen0BaTeaIbHOCTH U €r0
coiictBa. @ynkuus. [loctpoenune rpadukoB dynkuuid. [Ipenen pynknun. OCHOBHBIE TEOpEMBI
o npenenax GyHkuuu. [Iepsblil 1 BTOpoil 3ameuaresnbHble npeaeibl. CpaBHeHHE OECKOHEYHO Ma-
JBIX U OECKOHEYHO OOJBIINX BEIIMYMH. DKBUBAJICHTHBIE OECKOHEUHO MAIIbIC BETMYNHBI.

Tema 2. HenpepsiBHOCTh (DyHKIMI B TOUKE M Ha MpPOMEXyTKe, Touku pa3peiBa (pyHK-
UM, UX KiIaccuukanus. ACUMITOTH rpaduka QyHKIMH, NX KIacCUPUKAIIHSL.

Tema 3. [IpousBoanas pynkuuu. ['eomerpuueckuii U Gpu3nYecKuii CMbICT IPOU3BOIHOM.
[TpaBuna quddepeHpoBanus U GOPMYIbl BEIYUCICHHUS MPOU3BOAHBIX. TabmuIa mpon3BOAHBIX
OCHOBHBIX 3JIEMEHTApHBIX (pyHKUMI. Bbruncienne npous3BoaHbIX (YHKIMM, 3aJaHHBIX pa3Jiny-
HBIM 00pazom.

Huddepenunan. [Iponssoansie u auddepeHnnansl BEICHINX NOpAaKoB. [IpubamkeHHbIe
BBIYHCIICHUSI C IOMOIIBIO U PepeHnnanos.

Tema 4. IIpaBuno Jlonurans. @opmyna Teinopa. PackpbiTie HEONPEAENEHHOCTEN pa3-
JUYHOTO Tuma. Pa3nokeHne OCHOBHBIX 3JeMEHTapHbIX (QyHKuui no gopmyine Teinopa. [Tpu-
OJIM>KEeHHBIE BBIYMCICHHS ¢ TOMOoLIbIo popmyisl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl AU HEPEHITUATEHOTO UCYUCICHHSI. MOHOTOHHOCTD (PYHK-
1M, SKcTpeMyMbl Heo0XonuMble U 10CTaTOYHbIE YCIOBUS MOHOTOHHOCTH, JIOKAJIBHOTO 3KCTpe-
myma. MccnenoBanue BolyKiaocTy rpaduka pyHkiuuu. Touku nepernda rpapuka GyHKINH.

OOmias cxema uccienoBaHus GYHKIMU U 1ocTpoeHus ee rpaduka. CBoiicTBa GyHKUIUH,
HEeNpephIBHBIX Ha oTpe3ke. Haubosbiee u HaMeHbllee 3Ha4eHNs PyHKIMN Ha OTpE3Ke.

Pa3nea 2. ludgdepenunanbHoe ucuucjieHne PyHKIMH HECKOJBKUX MepeMeHHbIX

Tema 1. @yHKIIMN HECKOJIBKHMX IEPEMEHHBIX. JINHUM M MOBEPXHOCTH ypOBHsA. YacTHbIE
npousBoaHbie. [lonublil quddepenunan. IlponsBoaHbIe CI0XKHOW PYHKIIMN HECKOJIBKUX Mepe-
MeHHbIX. YacTHbIE IPOU3BOIHBIE U JU(PepeHIanbl BrICIINX mopsaakoB. Teopema IlIBapia.

Tema 2. ITponsBoanas no HanpasineHuro. ['paguent. KacarenpHasa k kpusoil. Kacareins-
Hasl TUIOCKOCTh M HOpMaJlb K moBepxHocTu. Popmyina Teitnopa. DkcTpeMyM (QyHKIIMH HECKOJIb-
KHUX TiepeMeHHbIX. HeoOXxoauMble 1 TOCTaTOUHBIE YCIOBUS AKCTPEMyMa.

Pa3nen 3. UHTerpajibHOE HCYHC/IEHUE

Tema 1. [lepBooOpa3Has. Teopema cyiiecTBOBaHUSI HEOIpeneleHHOro uHrerpana. He-
OTpe/IeIeHHBId MHTETpall U ero CBOMCTBa. Tabiuiia MHTErpajsoB OT OCHOBHBIX JIEMEHTapHBIX
¢byHkuil. MeTos1 HEemocpeICTBEHHOTO HHTETPUPOBAHHSL.
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MeTopl MHTErPpUPOBAHUSL C MOMOUIBIO 3aMEHBI IEPEMEHHOM, MoIBeIeHNEM oA 3HaK nudde-
peHnumana. MeTo HHTErpUpPOBAHUS 110 YACTSIM.

HuTerpupoBanue panyoHaidbHBIX ApoOel, MHTErPUPOBAHUE HEKOTOPHIX BHUAOB HPPAIMOHANb-
HBIX ¥ TPUTOHOMETPUIECKHUX (QYHKITUH.

Tema 2. 3agaun, npuBOASAIIME K MOHATUIO OMPEACICHHOTO UHTErpana. OnpeeneHHbId
WHTErpaJl, €ro CBOMCTBA. Y CIOBUS UHTEIpUpyeMOCTH. VIHTErpasl ¢ nepeMEeHHbIM MPEIEIOM HH-
terpupoBanus. ®opmyna Heiotona — JleliOHuma. 3ameHa nmepeMeHHON B ONPECICHHOM HHTE-
rpaie.

[IpunoxkeHus onpeaeneHHOro MHTErpaja B F€OMETPUU U MEXaHUKE (BBIYMCIIEHUE ILIO-
a7 IIocKux (GUryp, AJIHUHBI KPUBOM, 00HEMOB.

Tema 3. HecoOcTBeHHbIE MHTETPAJIBI IEPBOTO U BTOPOTO poAa (1o 0ECKOHEUHOMY IPO-
MEXYTKY, OT HEOTPaHUYCHHBIX (PYHKIIMI HA KOHEUHOM IMPOMEKYTKE), UX CBOHCTBA.

Tema 4. 3agauu, NpUBOJAIINE K KPAaTHBIM UHTETrpajiaM. JIBOMHOMN U TPOHHON UHTETpallbl,
UX cBOKCTBA. [IpaBHiia BEIUMCIIEHUS IBOMHBIX UHTETPAJIOB.

3.4. TemarTnka npakTHYeCKHMX 3aHATHUI 110 IUCHUILINHE
«MaremMaTHYeCKUH aHATIU3»

3.4.1. O4Ho — 3a04Hasi popMa 00y4eHUs

No TeMa 3aHATHA
/o
1 Pa3znea 1. DiaeMeHTBI MATEMATHYECKOI0 aHAJIH3A.

Uucnosas nocienoBaTenbHOCTh. [Ipenen 4ucioBol MOCIIEI0BAaTEIbHOCTH U €0
coiictBa. [IpaBuna npeaensuoro nepexona. ®yukuus. [lpenen bynkmun. Teope-
MBI 0 nipeaenax GpyHkuuu. IlepBolil 1 BTOpoi 3aMeyaTebHbIe IPeIebl.

2 CpaBHeHUEe OSCKOHEYHO MaJbIX U OCCKOHEYHO OOJBIINX BEIUYMH. DKBHBAJICHT-
Hble 0ECKOHEYHO Malible BEIMYMHBI. PacKpbITHE HEONpeleNeHHOCTEeH pa3IuyHOro
TUTIA

3 HenpeppiBHOCTE QyHKIIMI B TOUKE U HAa poMexyTke. OAHOCTOPOHHUE TIPEEIbI.

Touxu pazpsiBa pyHkuuu. [Ipumeps! pemeHus 3a1au

4 [TpousBoanas pynkuuu. [IpaBuna nuddepenmpoBanus u GopMyJibl BEIUUCICHUS
npou3BoaHbIX. TexHuka auddepeHurpoBaHUs 0OpaTHBIX (QYHKUUH, (YHKIUH,
3a/laHHBIX HESIBHO, TapaMeTPUUECKH, Jorapudmuueckoe nuddepeHmpopanue

5 Huddepenuman. ['eomerpuueckuit cmbicn auddepenumana. I[IpousBoanbie u
Qg depeHImansl BRICIIAX MOPSAKOB. [IpuOIKeHHbIE BEIYMCIEHUS C TIOMOIIBIO
JuQepeHImaios.

6 [IpaBuno Jlonurans. @opmyna Teinopa. PackpbiThe HEONMpEAEIEHHOCTENW pas-
JUYHOTO TuMa. Pa3nokeHHs OCHOBHBIX 3JeMEHTapHBIX (yHKIUH 1Mo (opmyre
Maxknopena. [IpubnuxeHHbIe BRIYUCICHUS C TOMONTBI0 popMyibl Teinopa.

7 [TonHoe HccnenoBanue PyHKUUM U moctpoeHue rpapukos. [Tpumepsl

8 Pa3znen 2. ®yHKIMY HECKOJBKUX NePeMEHHBIX. JINHUM M TOBEPXHOCTH YPOBHSL.
YacTHble mpou3BoaHble U Auddepenunan nepporo nopsaka. [lonusii auddepen-
nuan. [IpousBonHbie cioxHOM QyHkmu. YacTHble mpou3BoaAHbIE U AUpdepeHu-
anbl Belcnx nopsakos. Teopema IlIBapna.

9 [TpousBogHas mo HampabiieHuto. ['pagueHT. DKCTpeMyM (QYHKIIMH HECKOJIbKUX
nepeMeHHbIX. HeoOX0oiMMble U JOCTaTOUHBIE YCIOBHUS DKCTPEMYMa.

10 | Pazgea 3. UHTerpanbHoe ucuucjaeHue. MHTerpupoBanue ¢ nomoup0 3aMeHbl
NEPEMEHHOI, Mo/Be/IeHuEeM Mo 3Hak auddepeHnnana. MeTon UHTErPUPOBAHUS
10 YacTsIM
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WHTerpupoBanue paroHaIBHBIX ApO0ei, HHTETpUPOBaHUE HEKOTOPBIX BUJIOB HP-
PALMOHATIBHBIX U TPUTOHOMETPHUECKUX (PYHKIMH.

12 | IIpunokeHus: OnpeesIeHHOro UHTErpajga B TeOMETPUN U MEXAHUKE (BbIUMCICHUE
IonIaied IIOCKUX GUryp, JJIMH KPUBBIX).

13 | IlpunoskeHus: ONpeaeIeHHOr0 UHTEerpajia B TEOMETPUU U MEXAHUKE (BBIUYUCICHUE
00BEMOB TeJI, IUIONIA/ICH MTOBEPXHOCTEH).

14 | BeraucneHre HecOOCTBEHHBIX HHTETPAJIOB TIEPBOTO U BTOPOTO POJIa.

4. YueOHO-MeTOAN4YEeCKOE M HH(POPMAITMOHHOE 00ecIeYeHue

4.1. HopmaTuBHbie 10kyMeHTHI M 'OCTHI

®I'OC 15.03.05. KOHCTPYKTOPCKO-TEXHOIOTHYECKOE O0ECIeYeHNe MAIIMHOCTPOUTEIBHBIX
npou3BoAcTB.2020.

AxazeMudeckuid y4eOHbIN TUTaH 1Mo HarpasjieHuto noarotoBku: 15.03.05 Koncrpykropcko-
TEXHOJIOTUYECKOe O0ecleyeHne MaIlIMHOCTPOUTENbHBIX pou3BoJACTB. IIpoduns: Cpencrra
aBTOMAaTH3allMM M 0a3bl JAaHHBIX U1 TPOCKTHPOBAHUS TEXHOJIOTUYECKHUX IMPOU3BOICTB.
®opma 00yueHus — ouHO-3a04yHas. 2023.

Vka3 Ilpesunenta Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Ctparerun HayuyHoO-
TEXHOJIOTUYECKOro pa3BuTus Poccuiickoit denepannn.

[Tpuxa3 MunucrepctBa obpasoBanust u Hayku Poccuiickoit ®enepaunun ot 23.08.2017 Ne
816 «O6 ytBepxknenuu [lopsaka npuMeHEHHs OpraHU3alUsAMH, OCYLIECTBISIOIIKUMU 00pa-
30BaTENbHYIO JESITEIBHOCTD, HJIEKTPOHHOTO OOYYEHHS, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH MPH peaan3alyu 00pa30BaTeIbHbIX IPOrpPaMm».

4.2. OcHoBHas JuTEparypa:

@uxtenromnsll [.M. OcHOBBI MaTeMaTHUYECKOTI0 aHalIN3a: y4eOHUK /1715 BY30B, 15-€ u3s.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

@uxTtenronsl [.M. OcHOBBI MaTEMaTUYECKOT0 aHaIN3a: Y4eOHHK U1 By30B, 14-¢ u3n.,
crep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc maremaTnueckoro aHaiusa. T.1. JuddepennunansHoe U UH-
TerpajibHOE UCUUCIeHUs] QYHKUINN OJHOW mepeMeHHOU. Psanpl: YueOHuK [DeKTpoHHbIN pe-
cypc]: yueO. - DnekTpoH. naH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexum noctyna: URL:
https://e.lanbook.com/book/71994 - 3ar:. ¢ skpana. |

4.3. JlonoJHUTeJbHAs JUTEpaTypa:

[Tuckynos H. C. JluddepennmanbHoe u MHTErpaJibHOE UCUUCICHUS AJs BTy30B. B 2-X TO-
Mmax. M.: Unrerpan - IIpecc, 2009 — 416, 544 c. 180 3k3.

3yokoB B.T'., JIsxosckuii B.A., Maptemenko A.W., Munocuie B.b., [Tymkaps E.A. Kypc
MaTeMaTHKH JUIsl TEXHUYECKUX BBICIINX yueOHBIX 3aBeneHuid. Yactu 1-4. M.: MTT1Y, 2012.
400 k3.

Kpatkuii kypc BbICIIEH MaTeMaTUKu [DIeKTpoHHBIH pecypc]: yueb. - DIEKTpOH. AaH. -
MockBa:  HamkoB u K, 2017. - 510 c. [Pexum  nocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana. ]

Bbyrpos f1.C., Hukonbckuit C.M. Briciias marematrka: yd4eOHUK 17151 By30B B 3-X ToMax. M.:
Hpoda, 2009.


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

5. HuterpanpHoe ncuucieHne GyHKIMH OMHOW M HECKOJIbKHUX IMEPEMEHHBIX. Teopus mos: me-
TOJIMYECKHE yKa3aHWs M BapHaHThI pacueTHo-rpaduueckux padot / bomxynoB M.A., bopo-
nuna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.W.. M.: MI'TY «MAMI», 2009.

6. MaremaTtnueckuii ananus. Teopus npenenoB u qudQepeHraIbHOe HCUUCIEHUE: OCHOBHBIE
MOJIO’KEHUS TEOPUHU, METOIUYECKUE YKa3aHUSl U BapUaHThl pacueTHO-rpapuueckux pador //
bonynos M.A., bopoguna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMW»,
2009.

4.4. DJeKkTpoHHbBIE 00pa3oBaTeJbHbIE PeCYPCHI

[TpoBeneHue 3aHATHI U aTTECTallUi BOZMOKHO B IUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM CH-
CTeMBbI TUCTaHIIMOHHOTO 00yueHus: yHuBepcuteta (CIO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-

benpoit «MaTtematuka» JIEKTPOHHBIX 0Opa3zoBarelbHBIX pecypcoB (DOP) mo Bcem paznenam
MIPOTpamMMBI:.

DJIEMEHTHI MATEMATUUECKOT'O https://online.mospolytech.ru/local/crw/course.php?1d=313
aHaInu3a
WHuTerpaibHOEe UCUUCIIEHNE https://online.mospolytech.ru/local/crw/course.php?1d=3781

(GYHKIMA OJTHOM MepeMEeHHOU

Huddepenumansaoe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HHE QYHKIMH HECKOJIBKUX TIe-
PEMEHHBIX

Paspaboranusie DOP BKIIO4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust paboT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIACIBHBIMHU PACIIO-
PSUKEHHUSIMH TIPOPEKTOpa Mo yueOHOi paboTe U/Uiu EHTPOM Yy4eOHO-METOAUYECKON pabOTHI.

Kaxaplii cTyneHT obecriedeH MHAMBHUIYyaTbHBIM HEOTPAHMUYEHHBIM JIOCTYIIOM K SJIEKTPOHHOU

OMOJIMOTEKE MOCKOBCKOI'O IIOJIMTEXA

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

HuTepHeT-pecypchbl BKIIOYAIOT Y4eOHO-METOAMYECKUE MaTepuaibl B JIEKTPOHHOM BHJIE, Mpe-

CTaBJICHHBIE Ha caiiTe mospolytech.ru B pazaene: «lleHTp MaTreMaTn4eckoro 0Opa3oBaHUsDy

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

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

[Tone3nsle yueOHO-MeTOAMYECKHUE U MHPOPMAIIMOHHBIE MaTepHallbl IPEACTaBIIeHbl Ha calTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «HTepHeT» s ocBoe-

HUS TUCHUIUTUHB: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JId1eH3NOHHOE U CBOOOTHO PACTIPOCTPaAHsAEMO€e TPOrpaMMHOe
odecrieueHue

Ne| Hammenomanme | PazpaGoruuk [1O | Joctymuocts (u- | Ccpuika Ha Equnblii peectp
(mpaBooO:aa- LIEH3MOHHOE, CBO- | POCCUUCKHUX IIPOTpaMM JUIs
TEIb) 00/1HO pacrpo- 3BM u B]] (npu Hanuuun)

CTPaHsAEMOE)



https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3362
https://online.mospolytech.ru/course/view.php?id=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/

Astra Linux | OOO Jlunen3snonHoe https://reestr.digital.gov.ru/ree

Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36

MoiiO¢uc OO0 "HOBBIE JluneH3noHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase 1d=9433
TEXHOJIOI'MHN" 75

4.6. CoBpemeHHbIe Tpo(ecCHOHATbHBIE 0a3bI JaHHBIX M HH(OPMaIlHOHHBIE CIIPa-
BOYHBIE CHCTEMBbI

Hepeqeﬂb PECYpPCOB CE€TH I/IHTepHeT, AOCTYIIHBIX IJIfl OCBOCHHUA NUCHUIIJIMHBI:

HaumenoBanue

CcblIka Ha pecypc

JocTynHoCTh

NudopMannoHHO-CIPABOYHBIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

HocrtynHa B cetn UH-
TEpHET 0e3 orpaHuye-
HUU

Nndopmannonusie pecypebl Cetn

JApTOB BBICLIET0 0Opa30BaHUS

http: . Itant.
KoncymprantILnioc ttp:// www.consultant.ru | [loctymHo
[Topran @enepanbHbIX rocynap-
CTBEHHBIX 00pa3zoBaTenabHbIX cTaH- | http://www.fgosvo.ru. HoctynHo

JIeKTPOHHO-0UOINOTEYHbIEe CHCTEMBbI

v/

Jlanb https://e.lanbook.com/ Hocrynna B cetu Un-
TEepHET 0e3 orpaHuye-
HUU

IPR Books https://www.iprbookshop | Hoctynna B cetu Un-

TEepHET 0e3 orpaHuye-
HUM

IIpodeccuonanbublie 6a3b1 JAHHBIX

MoJTUTEMaTHIecKasi peepaTUBHO-
o6ubnuorpaduueckas u
HayKkoMmeTpHuueckast (0udamuomerpu-

ba3a naHHBIX HAyYHOH JIEKTPOH- http://www.elibrary.ru HoctynHo
HOM OubIMoTeKN

(eLIBRARY.RU)

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

yeckas) 6aza JaHHBIX

5. MaTepl/IaﬂbHO-TeXHH‘leCKOe odecreueHue ANCIHHUIIJINHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00ECIIEYMBAET IPOBEICHUE BCEX BHJIOB
3aHATUHN, TPEyCMOTPEHHBIX YUEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHBIM U
IIPOTUBONOXAPHBIM IPAaBUIIaM U HOPMaM.

Kadenpa «Maremaruka» He pacronaraeT COOCTBEHHBIM ayJAMTOPHBIM (DOHIOM U HC-
HOJIB3yeT yueOHbIe ayJUTOPUH U3 001Iero poHIa YHUBEPCUTETA.

[Tpu HEOOXOAMMOCTH ISl IPOBEACHUS MHTEPAKTUBHBIX MPAKTHUECKUX 3aHSITUNA HCIIONb-
3YIOTCSI KOMIIBIOTEPHBIE KJIacChl YHUBEPCUTETA.

6. MeToanueckue peKOMeHAALMHU

6.1. Meroauyeckue peKOMEHIAIUU IJIS PenoaaBaTesis
10 OPraHu3anuu 00y4eHus

[Ipexne Bcero, cienyer oOpaTUTh BHUMAaHHME CTYJIEHTOB Ha TO, YTO NPAKTHYECKU BECh
U3y4aeMblii IMH MaTepuai He TpeOyeT KaKoi-Tiu0o0 CriennaibHOM (JOMOTHUTEIBHO ) TOATOTOB-
KU U BIOJHE MOKET OBITh YCIIEIIHO M3YYeH, €CIIU CTYAEHThl OyAyT CBOEBPEMEHHO BBINOJIHATh
JIOMAIITHUE 33/1aHUs U MTOJIb30BaThCA (IIPU HEOOXOIUMOCTH) CHUCTEMOM TUIAHOBBIX KOHCYJIBTAIUHA
B TEUCHHME KaXJO0ro ceMecTpa. Boleamme B Kypc MaTaHanu3a pasfeiibl SBJISIOTCS KilacCude-
CKMMH, B TO )K€ BpeMsl OHM INPAKTHYECKU OPUEHTHPOBAHBI, TAK KAK MMEIOT IIUPOKOE PacIpo-
CTpaHEHUE Ul PELICHHs Pa3HOIo poJa 3aJa4 BHYTPU CaMOW MaT€MaTUKU U MPUKIIAJHBIX 3a1a4.
HX ocBOEHHE MOMOXKET CTYJIEHTAaM JIOTMYECKH BEPHO, apIYMEHTHPOBAHO U SICHO CTPOUTH YCT-
HYI0 U MHCBMEHHYIO pedb, YCHEIIHO MPUMEHSTh HAKOIMJIEHHbIE 3HAHUS B MPOQecCHOHATbHON
JIESATEIbHOCTH.

Heo6xonumo ¢ camoro Hauana 3aHATUH PEKOMEH/I0BaTh CTYA€HTaM OCHOBHYIO U JIOTOJI-
HUTEJIBHYIO JIMTEPATYPY, a4 B KOHIIE CEMECTPA J1aTh CIIMCOK BOIIPOCOB JUIS IMIOATOTOBKH K dK3aMe-
HY.

Ha nepBoM 3aHATHN 110 JUCHUILIMHE ClEAYyeT 00513aTeabHO MPOUH(OPMHUPOBATH CTYAECH-
TOB 0 BHJIE M (hopMax TEKyLIeH U MPOMEXYTOYHOM aTTeCTallui 10 TUCLUITIIMHE, CPOKaX MX
IIPOBE/ICHMS, YCIOBUSAX JIOITyCKA K MPOMEXYTOYHOU aTTECTAllMH, TPUMEHSAEMBIX BUAAX ITPOMeE-
KYTOYHOT'O KOHTPOJIS.

N3noxenne T€OpeTHYECKOro MaTepualia JOJKHO COMPOBOXKAATHCSA MIUIFOCTPATUBHBIMHU
IpUMepaMu, TIIATEILHO OTOOPAaHHBIMU MPENoaBaTeNIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIAJIKM IIPY PEIICHUH 33a4M HE OTBJIEKAJIN OT IJIaBHOTO: OCMBICIICHUS HJEH U CYyTH IIpUMeE-
HseMBIX MeTo0B. ClenyeT Bcerna yKasplBaTh IPUMEPBI IPAKTUYECKOTO IPUMEHEHHUS pacCMOT-
PEHHBIX Ha 3aHIATUAX YpaBHEHUHN U GopmyII.

[IpakTHyeckue 3aHATHS JOJDKHBI ObITh OPraHU30BaHBI IpEroaBaTeeM TaKuM 00pas3oM,
YTOOBI OCTABAJIOCh BPEMsI Ha MEPUOIUYECKOE BBIMOIHEHUE CTYJIE€HTaMU HEOOJbLIONW CaMOCTOsI-
TEJIbHOM padOoThI B ay TUTOPUHU JJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaa.

[IpenogaBaTens, BeAyHIMil MpakTUYECKHE 3aHATHUS, IOJDKEH COIJIacOBbIBaTh y4eOHO-
TEMaTUYEeCKHU TUIaH 3aHATUH C IEKTOPOM, MCIIOIb30BaTh €ANHYIO CUCTEMY 0003HAYEHUH.

IIpenonaBaTemnto cieayeT 10OMBATbCS CUCTEMAaTHYECKOW HENPEphIBHON pabOThl CTYAEH-
TOB B T€UEHHE CEMECTPa, HEOOXOIUMO BBISBIATH CUJIBHBIX CTYJICHTOB U MPUBIEKATh UX K Hay4-
HOM paboTe, K y4aCTHIO B Pa3HOT0 poJia OJIMMIINAIaX U KOHKYpCax.
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CTyneHT IomKeH OnlylaTh 3aMHTEPECOBAHHOCTh MPENOIaBATENsd B JOCTHKEHUH KOHEU-
HOTO pe3yJibTaTa: B MPUOOPETEHUH OOYYAIONUMUCS TMPOYHBIX 3HAHUM, YMEHHH U BIIaJICHUS
HAKOIUICHHOM HH(OopMalme uid pelieHus 3aa4d B mpodeccnoHanbHOM e TeIbHOCTH.

6.1.1. OOpa3oBaTe/IbHbIE TEXHOJIOTHH

[IpoBenenue 3aHIATUN M aTTECTAI[MI BOSMOXKHO B JUCTAHIIMOHHOM (popMare ¢ MpuMeHe-
HUEM CHCTEMBbI JUCTaHIIMOHHOTO 00yueHust yuusepcutera (CJO-LMS) na ocHoBe pa3paboTan-

HBIX Kadenpoil «MaremaTuka» 3JIEKTPOHHBIX 00pa3zoBareibHBIX pecypcoB (DOP) mo BceM pas-
JieraM mporpaMmsl (cM. 11. 4.4).

[Topsimok npoBenieHns paboT B AMCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJACIIbHBIMU
PACHOPSDKEHUSMH TIPOPEKTOpa M0 y4eOHOW paboTe W/WiM HEHTPOM y4eOHO-METOANYECKON pa-
OOTBL.

6.2. MeToanueckne yKazaHus sl 00y4alOIIMXCsl M0 OCBOEHHIO

JUCIHMIIINHBI

Paznea 1: nuddepenunanbHoe ncuucjieHne pyHKIMi 0JHOH NepeMeHHO

[Tpu n3yvyennn nuddepeHnnanbHOro ncurcaeHus GyHKIUN 0JHON IepeMeHHO 00paTH-
T€ BHUMaHME Ha MOHATUE Ipejena (yHKIMU B TOYKE U METOABI ero BeuuciaeHus. [lpexen — on-
HO M3 OCHOBHBIX NMOHITHH MaTeMaTH4eCKOro aHainu3a. [lpu BbrYMCIeHWU mpenenoB (yHKIUU

0 o«
Hao, TpPEXKJE BCEro, BBIICHHTH XapakTep Heompenenesoctn | —, —, 0-00, 00 —00,1%
00
YroObl OBNIAIETh TEXHUKOW PELICHUS 3a/1a4 Ha BBIYMCICHHUE MPEIEIOB, HAJ0 3HATH J[BA 3aMeva-
TEJIbHBIX Ipejiesia, TabJuIy SKBUBAJICHTHBIX OECKOHEYHO MalblX, IpaBuwio Jlonuranis, pa3inud-
HBIE TIPUEMBI PACKPBITHS HEOMPEeICHHOCTEeH B 3aBUCHMOCTH OT BUAA (YHKIIMU M PEIIUTH J0-
CTaTOYHO 0OJIBILIOE KOJIUYECTBO 3a/]1au.

[lpu W3y4eHHWW TeM, MOCBSIIEHHBIX MPOM3BOAHON W AuddepeHnnany (GyHKIHH, HATO0
OCMBICIIMTh X F€OMETPUYECKUN CMBICI, MOHUMATh pa3uuue Mexay HUMH (IuddepeHnman -
9TO IJIaBHAs JINHENHHAs 4acTh npupaiieHus GpyHkuun). TBepao 3HaTh (Kak TaOIHILy YMHOXKEHHS)
bopmysl AuddepeHIrpoBaHUs OCHOBHBIX JIEMEHTApHBIX (QyHKUUH U npaBuia auddepeHun-
poBaHuUs (Bce, KOHEUHO, HO 0COOEHHO NMpaBUiIo AU GepeHIINPOBAHUS CI0KHON (PyHKIINN).

OOparuTte BHUMaHUE TaKXe Ha 0COOEHHOCTH U depeHnpoBaHns QyHKIHMA, 3aJaHHbBIX
B HESIBHOU (popMe, TapaMeTpUUECKH, Ha prueM JorapupmMuueckoro qudQepeHnpoBanms.

Crenyer 4eTKO 3HAaTh U YMETh MPUMEHSTh aJTOPUTM HCCIe0BaHUs (PYHKUIUH U MOCTPO-
eHus rpaduKoB: OMpeieTICHUEe TOUYEK pa3phiBa (M UX KIacCU(UKAIMIO), aCUMITTOT rpaduka (Bep-
TUKaJIbHOM, HAKJIOHHOW, TOPU30HTAILHON ), HEOOXOAUMBIE U JOCTATOUYHbIE YCIOBUSI MOHOTOHHO-
CTH (PYHKIIUH, CYIIECTBOBAHUS JIOKATBHOTO SKCTPEMyMa, MPOMEKYTKOB BBIITYKIOCTH U BOTHY-
TOCTH (DYHKIIMU U TOYEK meperuoa.

Paznen 2: nuddepennnanbHoe ucuucjieHne PyHKIMH HECKOJIBKUX MepeMeHHbIX

[Ipn m3ydeHnn naHHOTO pasjeina oOpaTWTe BHMMaHHE Ha TO, 4TO (QYHKIHUS JBYX Iepe-
MEHHBIX MMEET HarlsJHbI T€OMETPUYECKUN CMBICI — JTO IOBEPXHOCTb B TPEXMEPHOM IIPO-
CTpPaHCTBE

Hano ocMBICTUTh MOHSATHS YaCTHBIX NMPOU3BOAHBIX U MOJHOrO auddepeHnunana u oco-
OEHHOCTh MX BBIYMCIICHUS, OBJa/IeTh TEXHUKOW BBIYHUCICHHS MPOU3BOAHBIX OT CIOKHOM (YyHK-
UM HECKOJbKHX IepeMeHHbIX. CreayeT oOpaTUTh BHHUMAaHHE HA TO, 4YTO JUId (YHKLIUHU

Z =Z(X, y) CMCHIAHHBIC YaCTHBIC MPOU3BOJHBIC BTOPOTO IOPSAJKa PaBHBI MCKAY co0o0ii:
0’z B oz
oxoy  Oyox

(reopema IlIBapua), To ecTh MOPAIOK UG GEPEHIIMPOBAHNS HE UMEET 3HAUCHUSI.

12



st pyHKIIME HECKOJBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHUS (DYHKIIMH B MPOU3BOIIb-
HOM HAmNpaBICHUH XapaKTEepPHU3yeTCs MPOW3BOJHON MO HAMPABICHHIO, a HAMOOIbIAas CKOPOCTh
u3MeHeHHs (QYHKIMU Oy/IeT B HAIIPaBJICHUH BEKTOpA IPAJHCHTA.

Crnemyer oOpaTuTh B ATOM TeME BHMMaHHE Ha HEOOXOAMMOE W JIOCTATOYHOE YCIOBHS
CYIIECTBOBAHHS SKCTpeMyMa (YHKIIMU HECKOJIBKUX IEPEMECHHBIX.

Pasznen 3: HHTErpajbHOC HCHUC/ICHUE

B uHTerpasbHOM HMCYHMCIEHUU pelIaeTcs 3ajada, oOpaTHOM TOM, KOTOpasi paccMaTpuBa-
nack B U epeHIaTbHOM MCUMCIEHHH: HeoOX0MMO HaifTh 1ist nanHoit Gpynkiun f(x) Ta-

Ky10 (YHKIIHUIO, TPOU3BOJHAS OT KOTOPOH ObuIa Obl paBHa 3aaHHOM. MIHTerprpoBanue GyHKIUH
— JIOCTaTOYHO CJIO’KHBIN pa3ziesl MaTeMaTUKH, OBJIA/IETh KOTOPBIM MOKHO TOJIBKO, €CJIU CTYJEHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJIWYECTBO UHTETPATIOB PA3HOTO THIIA.

Hano tBepao 3HaTh TaOaMIly MHTErPAJIOB OT OCHOBHBIX 3JIEMEHTapHBIX (YHKIUN, OCHOB-
HbIE METOJIbI MHTETPUPOBaHUs (3aMeHa NMEpEeMEHHOH, MoJBeAcHUe 1moja 3HaK auddepennunana,
MHTETPUPOBAHHUE 110 YacTsAM, IPUEMbl BBIYHUCICHUS MHTETPAJIOB OT PALMOHAIBHBIX IpoOeH, oT
Pa3HOI'0 THIA TPUTOHOMETPUUECKUX (PYHKIIHIN).

Hano ocMBICIUTh €IMHCTBO MOAXO0JAa K IMOCTPOEHUIO ONPEAETICHHBIX, KPaTHBIX, KPUBO-
JMHEWHBIX, TTOBEPXHOCTHBIX WHTETPAJIOB — IOCTPOCHHE HEKOTOPOW HMHTETPATLHOW CYyMMBI H
npeenbHbIN epexo/.

3HaTh TEOMETPHUECKUI CMBICT U OCHOBHYIO ()OpPMYJTy BBIUMCIICHUS OINPENEIICHHBIX HH-
terpajioB — (opmyiry Hetorona — JleiiOHuua, reomMerpudeckue U (QU3MUECKUE MPHIOKEHUS
OTIPENIEICHHBIX M KPAaTHBIX WHTETPajoOB, YMETh HAXOJHUTH IUIOMIAJh IUIOCKOH (UTypBI, AITHHY
KPHUBOH, 00bEM U IUIOIIA/b TIOBEPXHOCTH TeJl BPALLCHUS.

7. @OH/ OLIEHOYHBIX CPEACTB

@OoH/ OIICHOYHBIX CpeACTB NpeacTaBieH B [Ipunoxennn 2 k paboueil mporpamMme W BKIIOYAET
pa3nelsl:

1. MeTotbl KOHTPOJISL ¥ OIICHUBAHUS PE3YIBTATOB OOYUICHHSI.
2. llkana u KpUTEpUU OLCHUBAHUS PE3yJIbTATOB O0YUCHHUS.
3. OueHouyHbIE CPEACTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpomexyTouHas aTTecTalusl.
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Ilpunoswcenue 1

TemaTnueckuil NJIaH JUCHUMILIMHBI «MaTeMaTHYeCKUHM aHAJIU3»

110 HAIIPaABJICHUI0 IMTOATOTOBKHA

15.03.05 «KKOHCTPYKTOPCKO-TEXHOJIOTHYECKOe oOecreyeHmne

[Ipoduns

MAIIMHOCTPOUTEC/ILHBIX IPOU3BOACTB»

«Cpez[cTBa aBTOMaTHU3allMd "N 0a3bl HAAHHBIX JIl IPOCKTUPOBAHUA

TEXHOJIOTMYECKHUX MTPOU3BOJACTBY
®opma 00y4YeHHUS : OUHO-3204HAS
I'ox natopa: 2023/2024

(bakanasp)

Buabl yueOHoii padoThl,

Buabl camocTosiTeIbHOM PadoThI

N a = S | BKJIIOYAS CAMOCTOSITENLHYIO ®opmbI aT-
0 Paszen § q:)( § padoTy CTY1EeHTOB, CTyleHTOB TecTaluu
n/n 3 ﬁ § U TPYAOEMKOCTh B Yacax
JI | II/C | JIab | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p 9 3
Bropoii cemecTp
Pazgen 1. AudpepenunanbHoe
1.1 | HcyHcaeHHe (PYHKIUHA OHOM me- 2 2 6

pemMeHHoii. YncnoBas nocieaoBa-
TeJbHOCTB. IIpenen uncioBoii no-
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CJIEZIOBATENILHOCTH U €r0 CBOMCTBA.
[IpaBuna mpeaeabHOTO Mepexosa.
Oynkuus. [Ipenen ¢pynxuun. Teo-
peMBI 0 npesienax QyHKIUH.

1.2

IIepBbIil M BTOpOM 3amedaTelbHbIE
npenenbl. beckoHeuyHO Manble |
OCCKOHEYHO OOJIbIINE BEIUYUHEL.
OKBHBaJEHTHbIE OECKOHEYHO Ma-
Japle  BenuuyuHbl. PackpeiThe He-
ONPEACICHHOCTEN PA3HOr0 THUIIA.
Boigaua 3aganumid PI'P Ne 1 mo
MATEMaTHYECKOMY aHAJIN3Y.

1.3

HenpepeiBHOCTh (DyHKIMIA B TOUYKE
1 Ha npoMexyTke. OTHOCTOpOHHHUE
npenensl. Touku paspbiBa (QyHK-
II1H, UX KJIaccu(uKalus.

1.4

[IpousBonnas @ynkuuu. I['eomer-
PUYECKHM U MEXaHUYECKUN CMBICI
npousBogHoi. [lpaBmwina mudde-
peHiupoBaHuss U (HOPMYJIbI BBI-
YHUCIIEHUs TPOU3BOAHBIX. Tabmuna
IIPOU3BOJHBIX OCHOBHBIX JJIEMEH-
TapHBIX QYHKIUI.

1.5

Huddepennman. [IpousBogubie u
muddepeHmansl BBICHIMX HTOPSI-
koB. [IpuOnmKkeHHbIE BBIYMCICHUS
¢ momouipio 1 dhepeHanos.

1.6

IIpaBuno Jlonurans. @Dopmyna
Telimopa. Pa3noxkeHus OCHOBHBIX
3JIEeMEHTapHbIX (QYHKIUK 1o ¢op-
mysne Teinopa. IlpubnmxeHHbIe
BBIUMCJIEHHSI C TIOMOIIBIO (OPMYJIIbI
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Tewnopa.

1.7

OcHoBHBIE TeopeMbl  auddepen-
MUAIHOTO  MCYHUCIeHHUs. MOHO-
TOHHOCTh (DYHKIIUH, DKCTPEMYMBI.
HeoOxomuMbple W J1OCTaTOYHBIE
YCIIOBHSI MOHOTOHHOCTH, JIOKAJIb-
HOro 3KcTpemyMma. McciemoBanue
BBITYKJIOCTH Trpaduka (QyHKIUH.
Touku neperuda.

1.8

O0mass  cxema  HUCCIIEJOBAHUS
byHKIIUM U TOCTpoeHUs ee rpadu-
ka. CBoiicTBa (QyHKIMI, Hemnpe-
pPBIBHBIX Ha oTpe3ke. Hambonbiiee
¥ HauMeHbIIee 3HAUYCHUS (PYHKIUU
Ha OTpE3Ke.

KonTpoabnbiii Tect Nel Ha ce-
MHUHape no GyHKIUIM OHOI me-
peMeHHO

1.9

Pa3znen 2. DyHKIUSA HECKOJIbKHX
nepemeHnsbIX. [Ipegen u Hempe-
peIBHOCTb. (OCHOBHBIE CBOMCTBA
HenpepbIBHBIX (yHKUUN. YacTHbIe
npousBogHbie. [lomubiii  gudde-
peHuuan.

Beiiaua 3aganmii PT'P Ne 2 mo
(GyHKIMAM __HeCKOJBLKHX _Tepe-
MEHHBIX

1.10

[IpousBonHble CHOXKHOW (HyHKIUU
HECKOJIbKUX TepeMeHHbIX. Yacrt-
HbIE TIPOU3BOJHBIE U AUdPepeHn-
bl BBICIIMX TOpsIKoB. Teopema

10

16




[[IBapua. IIponsBoanas 1no Hanpas-
nenuto. ['panueHt.

1.11

OKeTpeMyM (DYHKIUM HECKOJIBKHX
nepeMeHHbIX. HeoOxonumele u 110-
CTaTOYHBIE YCIIOBHSI DKCTPEMYMA.
KonTpoubnbiii Tect Ne2 Ha ce-
MHHape N0 QYyHKIHUAM HECKOJIb-
KHX IepeMeHHBbIX

11

1.12

Pazgen 3. UnTerpajbHoe ucumc-
JICHUe

[TepBooOpasnas. HeonpeneneHHbIi
MHTETpal U ero cBoicTa. Tabmmma
MHTErPAJIOB OT OCHOBHBIX 3JIEMEH-
TapHbIX (QyHKIMA. Meron Hemno-
CPEICTBEHHOIO UHTETPUPOBAHUSI.
Boiiaua 3aganmii PIT'P Ne 3 no
HHTErPajJibHOMY MCYHMCJICHUIO

12

1.13

HHTerpupoBanue ¢ IMOMOIIBIO 3a-
MEHBI TEPEeMEHHOMN, MOJBEICHHEM
noja 3Hak nuddepennuana. Meroa
UHTETPUPOBAHMSI 110 YaCTAM

13

1.14

WNHrerpupoBanne  palmoHaAIbHBIX
npoOeit MHTErpupoBaHHE HEKOTO-
pPBIX BHJIOB HppalMOHAIbHBIX U
TPUTOHOMETPUUYECKUX (PYHKLUH.

14

1.15

3amauy, TPUBOJAIIME K MOHSTHIO
onpezaeneHHoro uHrerpana. CBoi-
CTBAa OIPEACIICHHOIO0 HWHTErpaia.
dopmyna Herorona-Jleitbuuna.
3aMeHa IEPEMEHHON U UHTErPHUPO-
BAaHUE 10 YaCTAM B OINPEICICHHOM
WHTErpaje

15
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1.16

[IpunoxkeHust ONpeneIeHHOro WH-
Terpajga B T€OMETPUU U MEXaHHKE
(BBIUMCIICHUE TUIOMIAJICH TUIOCKUX
buryp, JJIMHBI KPUBOH, 0OBEMOB,
TJI0IAJICH TOBEPXHOCTH).

16

1.17

HecoOcTBeHHBIE HHTETPAJIBI 1EPBO-
r0 X BTOPOr'o poja, X CBOMCTBA.
KonTpoabubiii Tect Ne 3 Ha ce-
MHHAape MO0 HHTErpajbHOMY HC-
YHCJICHHUI0

17

1.18

3amauy, HOPUBOJALIME K KpPATHBIM
uHTerpaisaM. JIBoMHOW W TpoitHOM
WHTErpajibl, UX CBOMCTBA. Bplumc-
JIEHUE JBOMHBIX HMHTErpajoB CBe-
JIEHUEM K MOBTOpPHBIM. I'eomerpu-
YyecKue U (pu3ndecKkue mpuioKeHus
KpaTHBIX UHTErPajIoB
KonTposabHoe TecTUpOBaHue

18

®opma aTTecTalluu

19-21

Bcero yacoB mo jucuuMIJInHe

28

108

PI'P

3 Te-
cTra
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Ilpunooscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYeCKU aHAJIN3)»
OuyHo-3204Hast ¢popMa 00yueHUs

Hanpagsnenue noarorosku: 15.03.05 «KoHCTpyKTOPCKO-TEXHOIOTHYECKOE OOECIIEUeHUE
MAaIIMHOCTPOUTEIHHBIX IPOU3BOJICTBY.

[Tpoduns: «CpencTra aBTOMaTU3alKK U 0a3bl JAHHBIX JJI TPOSKTUPOBAHUS TEXHOJIOTHICSCKIX
IPOM3BOJICTBY.

®opma 00yUueHHS: OUHO — 3a0YHAS.

Kadenpa: «Maremarukay

1. MeToabl KOHTPOJISI ¥ OLlEHMBAHUS Pe3yJIbTATOB 00y4eHU s

JIJ11 KOHTpPOJIsl YCIIEBAa€MOCTHU U Ka4eCTBAa OCBOCHUSI TUCLUILIMHBI HACTOSIILEN IPOrpaMMoit
IPEyCMOTPEHBI CIEAYIOINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMOoCTH (TEKYILIUI KOHTPOJIb);
- IPOMEKYTOYHAs arTecTanus (3K3aMeH).

2. llkaja 1 KpUTEPUH OLCHUBAHUS Pe3yJIbTATOB 00y4eHHS
®dopMa NpoMeKYTOYHOI aTTeCTAINN: IK3aMeH

HpOMe)KYTOLIHaH aTTcCTanuAd 06yqafomnxc;1 B (bopMe OK3aMCHAa IMMPOBOAUTCA 11O PE3yJIbTa-
TaM BBIIIOJIHCHHUA BCCX BHI0B yqe6H0171 pa6OTBI, NpeaAyCMOTPCHHBIX y‘le6HHM IUIAHOM I10 JAaHHOM
AUCHUIIIIMHE, TIPU 3TOM YUUTBIBAOTCA PE3YJIbTATBI TCKYIICTO KOHTPOJIA YCIICBACMOCTH B TCUCHUC
CeMECTpa. OI_IGHKa CTCIICHU JOCTHIXKCHUA O6y‘laI-OH_II/IMI/IC$I IJIAaHUPYEMBIX PE3YJIbTATOB 06yquI/151 1o
AUCHUIIIIMHE ITPOBOAUTCA IMPETIOAaBaTCJIEM, BEAYIIUM 3aHATHUA IO AUCHUILIMHE METOJOM SKCIICPT-
HOM oneHku. Ilo uroram HpOMG)KyTO‘IHOIZ aTTeCTalliuy 110 AUCHUIIIIMHE BBICTABJIACTCA OLCHKA «OT-
JIAMYHO», «XOPOIIO0», «YHOBJIICTBOPUTCIIbEHO» HUJIN «HCYAOBJICTBOPUTCIIBHO)).

[IIkana oueHuBaHUA Onucanue

BrinonHeHsl Bce o0si3aTesIbHbIe YCJI0BHSI MOATOTOBKM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTalMu, IPETyCMOTPEHHBIE
nporpaMMoil TuctUIUIMHEL CTyAEeHT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MTOKA3aTeNsIM, IPUBEJACHHBIM B
OTnu4HO TabyMLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMU, MPUMEHSET UX B CUTYyalUsAX MOBBIIIEHHON CIOKHO-
ctu. [Ipu 3TOM MOTYT OBITH TOMYIIEHBI HE3HAYUTENbHBIE OIINO-
KW, HETOYHOCTH, 3aTPYJHEHHs IIPU NIEPEHOCE 3HAHUN U YMEHUMN
Ha HOBbIE, HECTAHAAPTHBIE 3aJIa4H.

19



Xopomuio

BrinonHeHsl Bce 00si3aTeslbHbIE YCJI0BUSI MOATOTOBKH CTY-
JAEGHTA K INPOMEKYTOYHOH AaTTeCTAllUM, NPETyCMOTPEHHBIE
nporpamMmoi TucuuIuinHbl. CTyJIEHT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTENISIM, [IPUBEICHHBIM B
Ta0JIMIax, OMEPUPYET MPHUOOPETEHHBIMU 3HAHUSMU, YMCHHSIMH,
HaBbIKaMU. B TO ke Bpems mpu OTBETE JOIYCKAET HECyIlle-
CTBEHHBIE IIOTPELIHOCTH, 33Jaud pellaeT ¢ HEJ0YeTaMH, He
BJIMSIFOIIMMH Ha OOIIUI XOJI peIIeHusl.

Y 10BIIETBOPUTEIILHO

BrinonHeHsl Bce o0si3aTesIbHbIe YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K INPOMEKYTOYHOM aTTEeCTAllUHM, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyI€HT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpUOOPETEHHbIMU 3HAHUSMH, YMEHUSIMH,
HaBblkaMu. Ho noka3piBaeT HerimyOoKue 3HaHMs, IIPU OTBETE HE
JIOMTyCKaeT TpyObIX OIMMOOK WM NPOTHBOPEYHMH, OJXHAKO B
(GopMyJIMPOBAaHUM OTBETA OTCYTCTBYET JOJIKHAsl CBSI3b MEXKIY
aHaJIM30M, apryMEHTaluueld U BbIBOJAMH, B PEIICHUH 3a7a4 MO-
TYT COJIepKaThCs rpyOble omuOKu. [yt moayueHus: mpaBUIbHO-
ro OTBeTa TPEOYIOTCS YTOUHSIOIINE BOMPOCHI.

HeynosnersopurensHo

He BbImosHEHbI 00s13aTeJIbHbIC YCJOBHSl NMOATOTOBKHM CTY-
AE€HTa K NPOMEKYTOYHOH AaTTEeCTAllMM, MPETyCMOTPEHHBIE
nporpammont aucuuiuivasl, MJIW cTyneHT neMOHCTpUpYeT He-
MIOJIHOE COOTBETCTBUE 3HAHMI, YMEHUI, HABBIKOB MPUBEICHHBIM
B TaONuIaX, JOMYCKAIOTCS 3HAYUTEIbHbIC OIIMOKH, MPOSIBIISIET-
¢ OTCYTCTBME 3HAHMH, YMEHUW, HAaBBIKOB II0 Py ITOKa3are-
JIeW, CTYIEHT MWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYIHEHUS IIpU
ONIEPUPOBAHUM 3HAHUSAMU U YMEHUSMM.

3. OneHo4YHbIE CPeACTBA

HepequL OLCHOYHBIX CPEACTB II0 JUCHUIIJINHE

«MaTteMaTHYeCKHI aHAJIU3)

/o

HaunmenoBanue
OLIEHOYHOT'O Cpel-
CTBa

KpaTKaH XapaKTCPUCTHUKA OLICHOYHOI'O

IIpencrasnenue oue-
HOYHOI'O CpEJCTBA B

cpencTaa POC

KonTponbhas (ca-
MOCTOSITEJIbHAS)
pabora

(KP)

CpencTBo NMpoBEPKHM YMEHHU NPUMEHSTH
IIOJIyYEHHBIE 3HAHUA IS PELICHUs 3a7a4
OINPEIEIIEHHOTO THIIA 110 TEME WM pa3le-

1y

KommnekT koH-
TPOJBHBIX 3aJJaHUI
110 BapUaHTaM




2 | PacuetHo-
rpadudeckas pa-
oota

(PT'P)

CpencTBo MpOBEPKU YMEHUN MPUMEHATH
MOJYYECHHBIE 3HAHUS 110 3apaHee OIpese-
JICHHOW METOAMKE UId PELICHHS 3aJad
WM 33JaHAd MO MOIYJIX WIM JUCUHU-
ILTMHE B IICJIOM.

Kommnekr 3amanuii
TUTSE BBITIOJIHEHUS
pacyeTHo-

rpaduyeckoit paboThI

VYeTHbII onpoc

CpencTBo KOHTPOJISI, OPraHU30BaHHOE KaK
crieranbHas Oecema  MeIaroruuyeckoro
paboTHUKAa ¢ OOy4YaOIIMMCS Ha TEMBI,

Bomnpocs o

3 cobeceloBaHUE, | CBA3aHHBIE C M3Y4aeMOM JUCIUILIMHON, 1 TeMaMm/paszienam
(YO) PacCUMTaHHOE Ha BHIACHEHHE O00beMa JIMCLUILIAHBI
3HAHUH 00YYaIONIErocs 10 ONPEIeIeHHO-
My pasJely, TeMe, NpobIeMe U T.I1.
Cucrema CTaHIAPTU3UPOBAHHBIX 3aaHUIA,
4 Tecr O3BOJISAFOIIAS aBTOMATU3UPO- MDOHJI TECTOBBIX
(T) BaTh HPOLEAYPY M3MEPEHUS YPOBHS 3Ha- 3aJaHuit
HUN M yMEHUI 00y4aromerocs.
5 | Dx3amenanuonnbie | CPefCTBO NPOBEPKU 3HAHWM, YMEHUH, | DK3aMEHAIMOHHEIE
OUJIETBI HABBIKOB. MOYET BKIOYATh KOMILIEKC | OUIETHL
(35) TCODETHYCCKAX BOMPOCOB, 3AMAT, MPAKTH- | 1\p o bt 1

YeCKUX 3aJaHuil.

nporenypa IpUMEHe-
HUSL.

IIpomesxyTouHas aTTecTa-
mus (ITA)

Ox3ameH (D)

1) yctho (Y)

2) nucemenHo (I1)

OneHoyHbIE CpeACTBa TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIBHBIE BOIPO-
Chbl U 3aJ1aHus B (hopMe OJIAHKOBOI'O TECTHUPOBAHUS JJIi KOHTPOJSI OCBOCHHS O0y4YarOUIMMUCS pa3-

3.1. Texymmii KOHTPOJIb

JIETIOB TUCHUIUINHEL, iprem PI'P.

Coneprxanue pacuyeTHO-TpaguIecKuX padoT.

PacuerHo-rpajduueckas padora Nel no auddepeHunanbHoOMy HcUMcIeHUI0 GyHKUMA OXHOM

NepeMeHHOH

Kpatkoe copeprkanue u 3Tarsl pacdeTHo-rpaduueckoil paboTsl:
[Tpenen yncioBoil MoOCIeI0BaTENLHOCTH, IIpeen (PyHKINU.
HccnenoBanue GyHKIMU HA HEMPEPHIBHOCTb.

Brruncnenue npou3BoAHBIX QYHKIUH.

HccnenoBanue GyHKIMH, TOCTPOCHUE IPa(UKOB.

PacuetHo-rpadguyeckasi padora Ne 2 no pyHKUMAM HECKOJIbKHUX IlepeMeHHbIX.

Kpatkoe copeprkanue pacueTHO-rpaduueckoi paboThI:
@OYHKINY HECKOJIBKUX NepeMEHHbIX. YacTHbIe TPOon3BoAHbIE. [IpOM3BOHBIE OT CIOKHBIX (PYHK-
ruil. [Tpon3BoiHas 110 HANIPABICHUIO U TPAIUEHT. DKCTPeMYM (DYHKIIMH JBYX IT€PEMEHHBIX.

PacuetHo-rpaduyeckas padora Ne 3 1o HHTErpajbHOMY HCUHMCICHUIO.




Kpatkoe copeprkanue u 3Tarbl pacdeTHO-rpaduaeckoit paboThI:
Ilepeuviti sman:

Mertobl HHTETpUPOBaHUs. BbluncieHne HEOTPEAeICHHBIX HHTETPAJIOB.
Bmopoii sman:

HpI/IJ'IO)KeHI/ISI OIMPCACIICHHBIX HHTCTPAJIOB. HCCJ’IGI{OB&HI/IC CXOANMOCTH HECOOCTBEHHBIX HHTCTpa-

JIOB.

KoMiuiekT 3ajaHuil I BBIIOJTHEHUA
pacdeTHo-rpagpuyeckux pador (PI'P)

o qucuuiuiiHe_MareMaTu4yeckuil aHaJIu3
(HaMMeHOBaHHE IUCIUILIIHBI)

Teopus npeneson u quddepennupoBanue GyHKIUN OTHOH NepPeMeHHOM
1. Haiitu npenensi:

lim(z—n)2 ~(1+n)’ o nt2-38n’ +3
2 27
n—o (l+n) _(2_n) =% m-ﬁ-l’l

2 n’
lim[Mj , limn(\/n2 +1 —n), . (n-lof"“

2
n—w n—>00
2n” +1 i
i 2x* +11x+15 i 4x*
m_l3 _ . 1rr(} — .
x> x+3 x>0 8in“ 3x
PR L . sin3x . 127
m—— lim lim (1 - 3x)C e
n—w 3’”2 + 5” x>0 1— exz xX—>+0
0, x<-x
2. UccnenoBaTh Ha HEMIPEPHIBHOCTD M BBITOJIHATE YEPTEXK: y =<sinx, —7 <x<0
7, x>0

3. Haiitu npou3BoHYyI0 QyHKIUH:

2(3x" +4x —x-2) y =Inarcsin/1-e>.

1541+ x '

y:

30 +1
3

7 .
y= sin(§+tj.

y =arctg’ b +sinln2x

V1-2x7
y=arctg’In Jx y=(\/;)

x+2

b

tgx—ct X
y — arctgw'

_ cos b6x
Y Ssin(12x+1)
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. X
sm(x—2y)+—:7x x=e"'cost, y=é' cost

4. CocTaBUTh ypaBHEHMs KacaTeIbHOW M HOPMaJM K JIaHHOM KpUBOM B TOUKE € aOCLUCCOM X :

y=x’+8/x-32, x,=4.

2

1
5. IIpoBecTu NOIHOE UCCIIEOBAHKUE U TOCTPOUTD TpaduK f (x) =X +—
X

@OYHKUIMHN HECKOJBKHX MepeMeHHbIX

2 2
v X

1. HaiiT 4acTHbIE NPOU3BOJIHBIE BTOPOTO MOPA/IKA, YOEIUTHCA, UTO Zz,, =z, : o

2

2. Haiitu rpamuent oynkumuu z = f(x,y) BTouke M (x,,),): z= yT , M,(4,6).
X

3. UccneoBaTh Ha SKCTPpEMyM QYHKIHIO Z=Xx" —X+ y° +2.

HNurerpuposanue
BbruncanTh HeonpeaeaeHHbIe HHTErPaJIbI
IL [x-27"dx, I(x+1)exd)€, [xcos3xdx, [e"cosxdx,
2(x++/x
x+18 in?
dx O dx , J‘ dx | x+1 dx. Ism xdx,
x?—6x+18" " x*+6x+5 (x—6)(x+2) x*+3 cos’ x

Boruncaurtsb OonmpeaeJJeHHbIC HHTErPaJabl

7.6 1 d

1
3sin? xcosxdx, —x, (x=D)e'dx,

g g\/1+3x j I »\/7+1nx
6 dx 2 14 x? 4 dx Lx? +2x

D e dxl ’ —dxl
{l+\/3x—2 Jz arctgx {(3x+5)2 o x*+1
V3 3 2 7.6 1

[ — [vV4-x7dx, ISsmzxcosxdx, J.L

0 ,/1+x 0 0 o V1+3x

1 e
(x—D)e"dx,
}[ '! xN7+Inx
HecoOcTBeHHBIE HHTETPaJIbI

1. YkaxwuTe, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SBJISICTCS] CXOSMIIIHMCS
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T\/;dx, Tx_3dx, T\/Fdx.
1 1 1

o0
2. Beruucaurs HUHTCrpajl, YCTAHOBUTL €T0 CXOAUMOCTD HUJIM PACXOAUMOCTDb _[ 1 2
—ol+X

0
3. BbIunMcnuTh MHTErpall, yCTAHOBUTH €r0 CXOAUMOCTD MU PACXOAUMOCTh [ In xdx
1

a dx
4. BBIYHCITUTH HECOOCTBEHHBIN HHTErpai | T, YCTaHOBHUTH €0 CXOAMMOCTD WIIH
0ovx

PacxoauMOCTb.

dx

1
5. BEIUHCIUTE HECOOCTBEHHBIH HHTCIrpall J._z , YCTAHOBUTD €ro CXOAUMOCTDb UJIN
-1

PacxoauMOCTb.

dx
1+x?

0
2. Beruucaurs HUHTCrpal, YCTAHOBUTL €T0 CXOAUMOCTD UM PACXOAUMOCTDb I
—00

[
3. BbruucauTb UHTErpajl, yCTAaHOBUTH €r0 CXOJAUMOCTb MM PaCXOJUMOCTh J. In xdx
1

1
" dx
4. BbauciuTh HeCOOCTBEHHBIN MHTETPA J.—z , YCTAaHOBHTD €TI0 CXOUMOCTh HJIH
O%
PacxoUMOCTb.

KpaTHl)Ie HHTErpaJjabl

1. I3MeHUTh MOPSAI0K HHTETPUPOBAHUSI B IBOWHOM WHTErpaie
2 6—x 1 2-y
a. Idxjf(x,y)dy, b. Idy J.f(x,y)dx.
0 2x o Jy

2. BbI4UCIATS ﬂ(lO—xz —y))dxdy, D={(x,y)|1<x<2, 0<y<2}.
(D)

3. Beruucnuts

”(l2xzy2 +16x°y° )dxdy;

D

D: le,yzxz,yz—\/;.

4. Beauciautb
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[[(x* + y)dxdy, D —MHOXeCTBO TOUYEK TIOCKOCTH, OTPAHHYEHHOE JTUHUSIMH
(D)

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

5. Haiitu mmomane Gurypsl, OrpaHUM4eHHON JaHHBIMH JIMHUSIMHA
y=3/x, y=4e", y=3,y=4.

. . 2
6. Haiitu momans GUrypsl, OrpaHU4eHHON JIMHUSIMH ) =X, y=—x+2

8. Haiitu 06beM Terna, moayuyeHHOro BpalieHueM BOKpyr ocu QY ¢Gurypbl, OrpaHU4eHHON  JIMHU-

amu y=x, y=1 x=0.

9. Haiitu 06beM Tena, moJlyueHHOro BpaiieHueM BOKpyr ocu OX Gurypbl, OrpaHu4eHHOMN JINHUS-

2 2
MU Y=X, Y =x.

KonTtpoabHbie padoTsl (mpuMepbl)
Bapuant
1. IToctpouts rpauk: y =3cos2x

2. Haittu npenensi:

_ 2 2 _ 3_ 2_ _
(5-n) +(5+n) 2)lim1 cos2x 3 i X =% X 2

—(5+n) =0 Q2 =2 P —2x? +x—=2

1

2 2
4y lim ¥ =*—1 5) 1im(mj" 6) lim(x—\/xz —x+1)

=2 In(x—1) -0\ 14 xcosx X0

-x, x<0

3. HccnegoBath Ha HCIIPECPBIBHOCTL U BBIIIOJIHUTD YCPTECIK: Y = xz, 0<x<2

3, x>2
Bapuanr
1. HaiiTi mpOn3BOIHYIO V. :
a) y=arctg’ lnﬁ 0) yz(\/;)
x+2
x3
B) sin(x—2y)+—="7x r) x=e'cost, y=e cost
Y

2. Haiitn lim[l— ! ]
ool x  arctgx

1
2
3. [IpoBecTu moIHOE UCCIIEIOBAHNUE U TTIOCTPOUTD Tpaduk [ (x) =X +—.
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Bapuanr.

ou

Nel. BoruucnuTh npou3BOAHYIO IO HAMIPABICHUI0O —— W HAWUTH MOAYJIb BEKTOpa TpajueHTa AJis
S

X 3
Gynkuum u = 2xy + T +z” Brouke A(6;9;1) B HanpasieHuy, COCTABIAIOIIEM C OCSIMHU KO-
y

cosa 3 cos f y < ad
OpAMHAT YTIIbI =— =— —.
7 7702

Ne2. Vcenenoath Ha sketpemyM ynkumio z = xp(1 —4x* —4y) -5,

. dz
N3. z=In(y—x*), x=+/sint, y=cost. Haiiru L
4

Bapuanr

Bvoiuuciaumoe:

16 dx 2
1. . 2. | (2x+1)-Inxdx .
J\/}—z !( )
3x? -4 sin® 3x 2x—1
3. Ixz T+ dx dx. 4. jcosz 3xdx. 5. Imdx

1. Bpr4MCIUTH UHTETPAIIBI:

+00 2 +00 d
_l[xe“ dx . !ﬁ

I/I306paSI/ITB o0JacTh HHTCTPUPOBAHUA U USMCHUTH MMOPAJAOK UHTCTPHUPOBAHUSA B ITIOBTOPHOM HHTC-
rpaie

0 Vasox?

Jx [fQpdy.

-4 0

Bbruucnute miomans GUrypel, OrpaHUYEHHOM JIMHUSAMU

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

3agaun

3
_ arcctg\/; dy—? 3
X

1 vactp l. y=sinlnx, y',y"=? 2.y

y=3x’ +xe*,x,=2/1x=0,1, Uy—-?
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4. Haiitu npou3BoaHyIO ' :

.. x=3
a) y —5 s1n4— 6) y:xarctg7x
X
B) ¢ +2 = cos3x r) X =cost+sint, y=sint—tcost
X

5. WccnenoBath Ha skctpeMyM [ (x)=(x— 3)2 (x-5).

2x
o e
6. HaI/ITI/I I/IHTepBaJIbI MOHOTOHHOCTHU y=—.
X

3
. X
7. HaliTu HanGoblllee, HaMMeHbIIIee 3HaYeHHE (PYHKIIUH x)=——16x Ha orpeske |—5;1].
Yy 3 p

8. octponTs kacarenbHyto k rpaduky ¢pynkuuu [ (x)=3arccosx’ B Touke x = % :

2 yacthb 9. HaiiTu nipenensr:
2 2
. (3+n) —(2+n . . 2 i 0x—
O ) B D NSNS -25 S S Sk BTN -2
n—o0 (2+n) _(l_n) x%oex_l x—>-3 x +5x +6x x_)%tg:sx
3 yacth
0, x<-rx
10. HccnenoBaTh Ha HEMIPEPBIBHOCTD U BBIMOJHUTD YEPTEK: y =<sinx, —7<x<0.
7, x>0
x3
11. TIpoBecTu nonHOE HCCNEAOBaHNE U IOCTPOUTH TpaduK [ (x) =— h
x J—

Kputepun ouenku:

- OLIEHKA «3aYTEHO» BBICTABJISETCS CTYJIEHTY, €CIIM OH PETYJISIPHO B TEUEHHUE CEMECTpa MpeCTaB-
JISUT pelleHusl 3a1a4, BBIIOJHUII MOJHOCTBIO BCE 3aJjaHMsI M UX 3alMTUJI, OTBETUB Ha BOIPOCHI Ipe-
M0/1aBaTes;

- OLIEHKA «HE 3aYTEHO» BBICTABIISETCS CTYJIEHTY, €CJIM OH HEPEryJsIpHO B TEUEHHE CEMecTpa Ipe-
CTaBJISUT PEHICHUS 3a]a4, BBIMOJHUI 33/1aHUs HE TIOJTHOCTHIO MJIM BOOOIIE HE MPEICTaBIsUT pabOThI
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IIPENogaBaTels.

Jlia mpoBefeHHs TEKYIEro KOHTPOJS 3HAHWUN CTYJIEHTOB B JIMCTaHIIMOHHOM ¢opMaTre B
pa3paboTaHHbIX Kadenpoit «MaremaTuka» OHJIAH-Kypcax UMEIOTCS MPOMEXYTOUHbIE (TPOOHBIE)
TECTHI.

3.2. [IpomexxyToOuHAas aTTECTANMS
KoMmuiekT Bonnpocos

JAunddepennuanbrHoe ucuncieHne GyHKuuii 0HON nepeMeHHO
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AW~

11.

12.
13.

14.
15.

16.

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

23.
24.

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

Nk

IToHATHE epeMeHHON BEJIMYUHBI U 00JIACTH €€ U3MEHEHUS.

MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, Kilaccu(ukanus GyHKIUH.

OmnpezeneHue ¥ TUIIBI YUCIOBON MOCIEI0BATEIBHOCTH.

[Ipenen unciaOBOM MOCIEIOBATEILHOCTH. ApH(METHUECKUE ONEpalluy HaJ| MOCIeA0BaTEbHO-
CTSIMU.

VYCioBHsI CyIIECTBOBaHUSI KOHEYHOT'O MpeJiesia YUCIOBOW MociIen0BaTeaIbHOCTH (TeopeMbl Ko-
i u Beliepmpacca).

Bropoii 3ameqaTenbHbIi Ipeaeil.

IIpenen gynkumu. Onpenenenus. I'eomerpuyeckas HHTEpIpeTalMs NOHATUS Npeaena (yHK-
uuu. CBoOMCTBa IPEIETIOB.

beckoneuno Masbie, 6eckoHeUHO OobIHe (PYHKITUH.

IlepBbIil 3aMeUaTeIbHBIN IPEIEI.

. beckoHeuHO MaJble BEIUYMHEI. DKBUBAJIEHTHBIE OSCKOHEYHO MAaJIble€ M UX HCHOJIL30BAHUE IIpu

BBIUUCIICHUH TIpeesioB. Tabauia SKBUBAICHTHBIX OECKOHEYHO MaJIbIX.

HenpepbIBHOCTh (yHKLIMU B TOYKE U Ha mpoMexyTke. OnHoctoponHue npenensl. Kiaccudu-
Kalus TOYEK pa3pbiBa rpaduka.

CaoiicTBa (yHKIMH, HEMIPEPBIBHBIX Ha oTpe3Ke (TeopeMbl Beliepitpacca, bonbuano — Komm).
[IpouzBoanas. ['eomerpruueckuii u pusndeckuii cMpici mpousBoAHon. KacaTensHas u HopMaib
K TUIOCKOW KPUBOM.

Tabnu1ia npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

CBs3b MEXy CYLIECTBOBAaHMEM ITPOU3BOJIHON (PYHKIMHM B TOUKE M HENIPEPHIBHOCTHIO (PYHKIIUH
B TOM 7K€ TOYKE.

IIpou3BosHas cymMMbl, IPOU3BEAEHU, YacTHOro. IIpon3BoaHas cinoxHON U oOpaTHON (yHK-
LUAH.

IIpon3BosiHas mapamMeTpuyecKy 3alaHHON (PYHKLUH.

[TpousBoaHast GyHKINH, 3aJaHHON HESBHO.

JuddepenurpoBanue ca0kKHON MOKa3aTeIbHONW (QYHKIUU.

Huddeperunpyemocts. Auddepennman. ['eomerpuueckuii cMpica nuddepeHuana.
ITpouzBosHble U U depeHIaTbl BEICIIMX MOPSIKOB.

OcHoBHbIE TeOpeMbl AU(depeHnanbHoro ncurciaeHus (reopema @epma, Teopema Pors, teo-
pema Jlarpanxa, Teopema Komm).

[IpaBuno Jlonurans.

Mmnorounen Teinopa u ero cpoiictBa. @opmyna Teitnopa. OcraTounslii uieH ¢popmyisl Teii-
nopa B popme Jlarpanxa u [1eano.

AcumnrTotsl rpaduka GyHKIHH.

OxctpemyM. Heobxoaumoe ycnoBue sKcTpeMyma.

JlocTaTouHBIE YCIOBUS KCTpPEMyMa.

JloctaTouHoe yciioBue Bo3pacTaHus (yObIBaHUSA) QYHKIUH.

HauOonpiiee 1 HanMeHblee 3HaYeHNUs (YHKIIMU Ha OTPE3Ke.

BoinykinocTe, BOTHYTOCTb, TOUKa Nepernda. JlocraTouHoe yClIOBUE BOTHYTOCTH (BBITYKJIOCTH).
Heo6xonumoe ycnoBue ToukH neperuda. JJocratounoe ycioBue neperuoa.

OO61ast cxema MOCTPOCHUS U UCCIIeOBaHMs rpauKa QyHKIHH.

OYHKIHNU HECKOJIBKUX IIEPEMEHHbBIX

Omnpenenenne U TeOMETPUYECKUI CMbICH (PYHKIIUU ABYX MEPEMEHHBIX.

JIluauu ypoBHS (PYHKIIMU JIBYX NEPEMEHHBIX.

YacTtHble Mpou3BOIHbIE (PYHKINN HECKOJIBKUX NEPEMEHHBIX, UX T€OMETPUUECKUIN CMBICI
@DyHKIMU HECKOJIBKUX NEPEMEHHBIX, OHATHE MoJHOro Auddepennuana.
JuddepenurpoBanue CI0KHBIX QYHKINI HECKOIbKUX TEPEMEHHBIX.
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6. IIpom3BoaHbIe BEICIIMX NOPSIKOB ()YHKIIMU HECKOIBKUX MEepeMEHHbIX. CMelIaHHbIe TPOU3BOI-
Hele. Teopema IlIBapua.

[Tpon3BosHas PyHKLIMU HECKOJIBKUX IEPEMEHHBIX 110 HAIIPABICHUIO.

[Tpon3BoiHAs 110 HAMIPABICHUIO U TPAJUEHT CKAISIPHOTO TOJISL.

OKeTpeMyM (PyHKIUM HECKOJIBKUX ITEPEMEHHBIX.

0 Heo6xoanMoe u 10cTaToyHOE YCIOBUS KCTpeMyMa (PyHKIMH JIByX IIEPEMEHHBIX.

S o e

NHTEI'PAJIBHOE UCYUCJIEHUE

[TepBooOpazHas, HeompeaeaeHHbIH HHTerpai. Tabn1ia OCHOBHBIX HHTETPAJIOB.

3aMeHa NEepEMEHHON U MHTErPUPOBAHUE I10 YACTSIM B HEOIIPEJIEIIEHHOM UHTETPAJIE.

HuTerpupoBanue ¢ MOMOIIBIO MOABEICHUS 0] 3HaK AuddepeHiuana.

HHTerpupoBaHue palloOHAIbHBIX APOOEH.

WHTerprpoBaHue 10 4acTSIM U 3aMEHa [IEPEMEHHOM B ONPEEICHHOM UHTETpalie.

HuTerpupoBanue TPUTOHOMETPUIECKUX (DYHKIIUNA, OCHOBHBIC TPHEMEI.

HuTerpupoBanue upparroHaibHbIX (YHKIIHIA.

YHuBepcanbHas TPUTOHOMETPUYECKas II0ICTAHOBKA.

Omnpenenennblit HHTErpai u ero cBoiictBa. ®opmyna Hetotona — JleiiOuuna.

10. [IpusoskeHus ONpeAeTICHHOTO HHTETPajla K PEIICHUIO T€OMETPUIECKUX U (PU3MYECKHX 3a/1a4.

11. Beruncnenue miomniaiei ¢ moMoILbIO ONPEIEIEHHOT0 HHTEerpaa.

12. Beruncienue miomnaan U JUIMHbI KPUBOM, 3aIaHHON ypaBHEHUSMH B MTapaMeTpUUYECKON (opme.

13. Beluncnenue mionaan KpUBOJIMHEMHOIO CEKTOPA B MOJISIPHBIX KOOPAUHATAX.

14. Beruucienue I1Jiomaaed B MPSMOYTOJIBHBIX W TMOJSPHBIX KOOPAMHATAX C IMOMOIIBIO OIpe-
JIEJICHHOTO MHTEerpaa.

15. Beruucienue IIuHbI IyTH ¢ TOMOIIBIO OMPEIETICHHOTO HHTErpasa.

16. Beruncnenue AauHbl 1yTd KPUBOH, 3aJaHHOM MapaMeTPUUECKU.

17. Beruucnenne o0bema Teia BpalieHus ¢ TOMOIIBIO ONPEEICHHOT0 HHTETpaa.

18. Beruncnenue mioniaau noBepXHOCTH TeJla BpaIlleHUSI.

19. HecoOGcTBeHHBIE MHTETPAJIBI IEPBOTO U BTOPOTo THMA. [IOHATHSI CXOAUMOCTH U PaCXOIUMOCTH
HECOOCTBEHHOT'O MHTErpaa.

20. HecoOGcTBeHHBIE MHTETPAJIbI OT Pa3phIBHBIX (PYHKIIHH.

W XA W=

IK3aMEeHAIIHOHHBIE OMJIeThI

Ha3znauenue: Mcnonb3yroTes A1 mpoBeieHHs TpoMexxyTouHoi arrectanuu (ITA) no qucuumnimze
«MaremaTuueckuil ananus".
PernameHT 3kx3ameHa: - Bpemst Ha HOATOTOBKY T€3MCOB OTBETOB - 710 45 MUH.

- Cnoco0® KOHTPOJIS: YCTHBIE OTBETHI.
KommiiekThl 5K3aMeHalMOHHBIX OUJIETOB JTOJIKHBI cojlepKaTh OmieToB Ha 25-30% Oosblie yncia
CTYJEHTOB B rpynie (xpaHarcs Ha kadenpe «MaremaTukay).

Tunosbie BApUAHTHI OMJIETOB NMPHJIATAIOTCH.

MHWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUIMCKOMN ®EJIEPAIIUM
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OFPA3SOBATEJIBHOE
YUPEXJEHWE BBICIIET'O OFPA30OBAHU S
«MOCKOBCKHWH NOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWM MOJIUTEX)

®daxynbTeT 6a30BBIX KOMITETEHITHH, Kadenpa «Maremarukar»
O6pazoBarenpHas mporpamma 15.03.05 «kKoHCTpYKTOPCKO-TEXHOIOTHYECKOE O0eCcTiedeHrE
MAIIMHOCTPOUTENLHBIX TPOU3BOJICTBY
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[Tpoduns «CpencTa aBTOMATH3AIUU U 0a3bl NaHHBIX JUIS TPOSKTUPOBAHUS TEXHOJIOTHYE-
CKHUX MIPOU3BOJICTB

JucuunnmHa «MaTeMaTHUeCKUil aHaIu3y

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBooOpa3nasi, HeonpeaeneHHbIH nHTerpal. Tabauia OCHOBHBIX HHTEIPAJIOB.

2. Bpuuciuts HeoOnpeAeIeHHbBIN HHTErpal

J- dx
Y5-x+/5-x
3. Haiitu rpaguedT QyHKIUN Z = y\/E B Touke M (1,4).

4. VYkaxure, Kakoil U3 HECOOCTBEHHBIX MHTETPAJIOB SIBIISICTCS CXOISIIIMCS
0 o0 o0
j\/;dx, jx‘3 dx, j\/ xdx.
1 1 1

5. Haiigure sKkCcTpeMyMbl ¥ TOUKH nieperuda pyuxmuuu y = (x —1)e™".

Yr1BepxkaeHo Ha 3aceganuu kadenpsl marematuku «_03» 05 2023 r., mpotokoa Ne 10

HN.o. 3aB. xadenpoit H.B. Bacunnena / /

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUICKOM ®EJIEPAIINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJIEHUE BBICIHIET'O OBPA30OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

@axynpTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «Maremaruxa»
OopasoBarenbHas nporpamMma 15.03.05 «KoHCTpyKTOPCKO-TEXHOJIOTHYECKOE oOecrieueHe
MAaIIMHOCTPOUTENIbHBIX TPOU3BOJICTB
ITpodunps «Cpenctsa aBTOMaTH3alMU U 0a3bl JAHHBIX /7Sl IPOEKTUPOBAHMS TEXHOJIOTHYE-
CKUX MPOU3BO/ICTB»
Hucuuninnaa «MaTeMaTu4ecKuid aHaus3»
Kypc 1, cemectp 2

JK3aMeHalMOHHbIN Omiter Ne 1

1. HecobcTBeHHBIE HHTETPANBI MEPBOTO U BTOPOTO TUMA. [IOHATHS CXOAMMOCTH M PACXOAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

2. Haiitu npou3BoIHYIO PYHKIIMH, 33 JaHHOW apaMEeTPUUECKU x = —t
+t

3. HccnenoBath Ha SKCTPeMyM QYHKIMIO Z =X — X+ )° +2).
7.6

4. BBMHCIUTH ONpeneNeHHbIH HHTErpall _[3 sin” x cos xdx.
0

5. Haiitu o0bem Tena, MoTy4eHHOro BpaiieHueM Bokpyr ocu OX ¢Gurypsl, orpaHi4eHHON JTMHU-
3
asmu y=x, y=1 x=0.

Yr1BepxkaeHo Ha 3acemannu kadenpsl Mmarematuku «_03» 05 2023 r., mpotokoa Ne 10

H.o. 3aB. kadenpoit H.B. BacunbeBa / /
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Jlis IpoBeAicHUsT TPOMEXKYTOYHOI'O KOHTPOJISL 3HAaHUH CTYAECHTOB B JUCTAHIMOHHOM (hop-
Mate B pa3paboTaHHBIX Kadenpoi «MareMmaTHKay OHJIAlH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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