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1. Hean, 3a1a4m ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4eHUs 10
AUCIHHUIINHE

K OCHOBHBIM IIENSIM OCBOCHUS IUCHMIUIMHBI — «MaTeMaTH4ecKuii aHalu3» CleayeT
OTHECTH:

- BOCIIUTAHHUE Y CTYJICHTOB OO0IIEH MaTeMaTuYeCKON KyJIbTYPHI;

- IpUOOpeTeHHE CTYAEHTaMU LIMPOKOr0 Kpyra MareéMaTHYeCKMX 3HaHWM, yMEHUH U
HaBBIKOB;

- pa3BUTUC CIIOCOOHOCTH CTYACHTOB K HMHAYKTHBHOMY U ACAYKTHBHOMY MBIIIJICHUIO
Hapsy C pa3BUTHEM MaTEMaTHYCCKOW WHTYHUIIUH;

- YMEHHME CTYyJIEHTaMH pa3BUBaTh HABbIKU CAMOCTOSATEIBHOTO H3Y4YEHHsS y4eOHOW U
HAYYHOH JIUTEpaTyphl, COJICPKAIICH MAaTEMAaTUYECKHE CBEICHHS U PE3YJIbTaThI;

- HOArOTOBKY CTYACHTOB K JCATCIBHOCTH B COOTBCTCTBHUH C KBaJII/I(l)I/IKaIII/IOHHOI\/JI
XapaKTePUCTHKOW OakalaBpa II0 HANpaBICHUIO, B TOM 4HCIe (OPMUPOBAHHE YMCHHIA
HUCITIOJIB30BAaTh OCBOCHHBIC MATEMATNYCCKUE MECTOAbI B HpO(i)GCCHOHaHLHOfI ACATCIIBHOCTH.

- MOATOTOBKY BBICOKOKBAJTH(HIIMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIOBHSIX
U(ppPOBOK TYpOYJIEHTHOCTH M BBICOKMX TEXHOJIOTUYECKHX PHCKOB COBPEMEHHOH IH(POBOI
HYKOHOMUKH.

K ocHOBHBIM 3ajauaM OCBOCHUS JHCHHUILIMHBI «MaTeMaTHUeCKUl aHaM3» CIEeTyeT
OTHECTH:

- OCBOEHHE CTYJEHTaMH OCHOBHBIX IOHSTHH, METOAOB, (OPMHUPYIOIIMX OOILIyIO
MaTeMaTHYECKYIO TOJATOTOBKY, HEOOXOIUMYIO JIsl YCTICUTHOTO PEIIeHUs] MPUKIIATHBIX 3a7a4;

- (popmupoBanue y cTyseHTa TpedyeMoro Habopa KOMIETEHIUH, COOTBETCTBYIOIUX €T0
HAIPAaBIEHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

OOyuenne mno jucuuiuinHe «MaremMaTHUeCKUi aHanMu3)» HanpaBlieHO Ha (QOopMUpPOBaHUE
y oO0yyaromuxcss  cleayroumx kommereHiuidi B cootBerctBun ¢ PI'OC  15.03.01
«MarmmHocTpoeHHe», yTBep K IEHHBIM NprkazoM MunoopHayku Poccun ot 09.08.2021. N 727:

Koa u HauMeHoBaHMe NHaukaTopbl 10CTHKEHUS
KOMIIETEHI[M I KOMIIeTeHINH
YK-1 Criocob6eH MprUMeHSTh MOUCK NYK-1.1. Ananusupyer 3amady, BBLOCISS €€

KPUTHYECKHM aHaJIN3 U CUHTE3 HH(OpMaLIUH, 0a30BbIC COCTABIISIOLIIIE

IPUMEHSATH CHCTeMHBIH Toaxoy s pemrerns | MYK-1.2. OcymecTsiser noucK, KpUTHIECKH
MOCTABJIEHHBIX 324 OIleHUBAaET, 0000IIaeT, CHCTEMAaTU3UPYET U

pamKupyeT HHPOpMaIUIo, TpeOyeMyIo s
pelIeHns TOCTaBJICHHOM 3a/1auun

NVYK-1.3. PaccMaTtpuBaeT U npeajgaraer
panroHaIbHBIC BAPHAHTHI PEIICHHS
MIOCTaBJIEHHOW 3aJ1au¥, UCTIOJb3YSI
CHUCTEMHBIN TIOJXO0/l, KpUTHIECKH OLEHHBAET
UX JOCTOWHCTBA U HEJJOCTATKU

OIIK-1 CnocoOeH pemath 331241 NOIIK-1.1 3HaeT: OCHOBBI HCTOPUH,
npo¢eCCUOHATBHON NEATETHHOCTH, bunocodun, MareMaTHKu, GU3UKHA, XUMUH,
IPUMEHSIS] METOJIbI MOJICIIMPOBAHMYS, HH(HOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX




MaTEeMaTU4ECKOIro aHajin3a, €CTECTBEHHO- TEXHOJIOTHH, UHKEHEPHON U KOMIIBIOTEPHOM
HAay4YHbIC U MH)KCHEPHBIC 3HAHUS rpaduku

NOIIK-1.2 ymeer: pemiaTs CTaHIapTHbIE
po¢eCCHOHANIBHBIC 33/1a4U C TPUMEHEHUEM
€CTECTBEHHOHAYYHbBIX M OOIIEMHKEHEPHBIX
3HAHWM, METOJIOB MaTEMaTHYSCKOr0 aHaJIn3a
Y MOJICJIUPOBAHUS

MNOIIK-1.3 umeeT HaBBIKU: peliaTh 3a1a4u
po(hecCHOHATTLHOM IS TEIILHOCTH,
MIPUMEHSI METO/Ibl MOJICTTUPOBAHHS,
MaTEeMaTU4YECKOr0 aHalIN3a,
€CTECTBEHHOHAYYHbIC U OOICHHKECHEPHBIC
3HAHUSA

2. MecTO IMCHMILTHHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JucuumimHa OTHOCUTCS K oOs3arenpHOM yactu Onmoka bl: Momyne «MartemaTnueckue u
€CTECTBEHHO-HAYYHbIC AUCLIUILIINHBDY.
Hucnurnnuna 6a3upyercs Ha CleayroIIei, MpoiaeHHOM TUCIUTLITHHE:
- IMHEeWHas anreopa.

Jucnuninmza « MareMaTnyecKuii aHau3» JJOTUYECKH CBA3aHa C MOCIEAYOIMMU JUCHUATIIIMHAMU:
B obszamenvnou wacmu

- huswmka;

- MeXaHUKa TBep0ro 1ehopMupyemMoro Tena;

- DJIEKTPOTEXHHKA U DJIEKTPOHUKA;

- METAJUTypru4ecKas TeINIOTEXHUKA;

- TerIo(pU3HKa.
B uvactu popmupyemoii yuacTHuKaMu 00pa3oBaTeNbHbIX OTHOIIEHU:

- OCHOBBI 2KOHOMHYECKOW TEOPHH;

- (usnyeckas Xumusi;

- MEXaHMKa CIUIOIIHBIX CPEL.
B uacmu snexmugHuix Oucyuniun

- npuMenenne [I9BM B uccnenoBanusx;

- MOJCIIMPOBAHNUE U ONTUMU3ALMS METAILUTYPTHYECKHUX IIPOLIECCOB;

- MOJICJINPOBAHUE TEXHUYECKUX OOBEKTOB.

3. CTpyKTypa M cofepKaHHe U CHUTLTUHBI

OO61mas TpyJ0€MKOCTh AUCIUIIINHBI COCTABISET 4 3a4eTHBIE eMHUIIBI -144 daca.

3.1. Bwuasbl yueOHoii paGoThl U TPY10€MKOCTh

. KonuuyectBo
n/n Buj yueOHoit padoThl 4ACOB Cemectp 2
AyIUTOpPHBbIE 3aHATHUS 20 20

B ToM umucie:




Jlekuun 8 8

1
CemuHapcKue/MpakTHYECKUE 3aHATHS 12 12
2
JlaboparopHble 3aHATHS - -
3

CamocrosiTeibHast padoTa 124 124

HpOMe)KyTO'lHaﬂ aTrrecranusa

3K3aMEH D C)

Hroro 144 144

3.2. TemaTnueckuii NJIaH U3yYeHHUsT U CHUTNIHMHBI

Pasmemién B mpunoxenuu 1 k pabodeit mporpaMmme.

3.3. Coaep:xanue pa3iej0oB TUCHUINITHHBI

BBenenue

Hpe,[[MeT, 3aJlaud U COACPKAHUEC TUCHUIIIINHBI. OCHOBHBIE 3TaIbI Pa3BUTHA AUCHUILIIUHBI.
CprKTypa Kypca, €ro MECTO U pOJIb B ITIOAT'OTOBKE 6aKanaBpa, CBAA3b C APYI'UMU JUCHUIIIIMHAMUA.

Paznea 1. IuddepennuanbHoe ucuucjienue pyHKuui 0JHOH nepeMeHHO

Tema 1. UucnoBas nocnenoBaresbHOCTh. [Ipeaen yncnoBoi mociaeaoBaTEIbHOCTH U €r0
coiictBa. @ynkuus. [locrpoenue rpadpukoB pynkuuit. [Ipenen ¢pynkunun. OCHOBHbBIE TEOPEMBI O
npenenax Gpynkuuu. [lepselii 1 BTopoii 3aMedarenbHble npeesbl. CpaBHEHHE 0ECKOHEYHO MajIbIX
1 0ECKOHEYHO OOJIBLINX BEJTMUMH. DKBUBAJIEHTHbIE OECKOHEYHO MaJIble BEJIMYMHBI.

Tema 2. HenpepbrIBHOCTh QYHKIIMI B TOUKE U HA MPOMEXKYTKE, TOUKHU pa3pbiBa (PyHKINH,
uX Kjaccupukanus. ACUMITOTH rpaduka QyHKIMH, UX KIaCCUPUKALHSL.

Tema 3. [IpousBonnas pynkuuu. ['eomerpruueckuil u GU3NUECKUI CMBICT IPOU3BOJTHOM.
[TpaBuna quddepeHipoBanus U GOpMyIbl BEIYHCICHHUS MPOU3BOAHBIX. Tabmuia mpon3BOAHBIX
OCHOBHBIX JJIEMEHTapHbIX (QyHKUUH. Bbluncienue mnpous3BOAHBIX (QYHKIUH, 3aJaHHBIX
pas3InYHBIM 00pa3oM.

Huddepenunan. [IpousBogusie u AuddepeHnnansl BHICIIMX NopsiakoB. [IpubnuxenHbie
BBIUMCJICHHSI C TOMOIIBIO AU(dEepeHIINaIoB.

Tema 4. IlpaBuno Jlonwuransa. dopmyna Telnmopa. PackpeiThe HeompeneneHHOCTEN
pasnu4yHOro THma. Pa3nokeHue OCHOBHBIX 3JIeMEHTapHbIX (yHKIMA 1o ¢opmyne Teiinopa.
[TpubmxeHHbIe BEIYUCIICHUSI ¢ TOMOIIBIO (hopmyiel Teitmopa.

Tema S. OcHoBHbIEe TeopeMbl TU(GEPEHIINATBHOTO HCUYUCIEHUS. MOHOTOHHOCTh
byHkum, skcTpeMymbl HeoOxonnMble M AOCTATOYHBIE YCIOBUS MOHOTOHHOCTH, JOKAJIbHOTO
skcTpemyMa. HccnenoBanue BwimykiiocTd rpaduka Qyskimun. Touku mnepermba rpaduka
GyHKIIH.

O6mias cxema uccienoBaHus GYyHKIMU U ocTpoeHus ee rpaduka. CBoiicTBa (HyHKIMIA,
HEeNpephIBHBIX Ha oTpe3ke. Haubosbiee u HaMeHblllee 3Ha4eHNs PyHKLINN Ha OTpE3Ke.

Paznen 2. IuddepenuunanbHoe ucuncieHne GyHKIUl HECKOJIbKUX MepeMeHHbIX

Tema 1. @yHKIIMN HECKOJIBKUX NEepeMEHHBIX. JIMHUM U oBepXHOCTH ypoBHS. UacTHbIE
npousBoaHbie. [lomHbni nuddepenua. [IpousBosiHbIE CIIOXHOW (YHKIIMH HECKOJIBKUX
nepeMeHHbIX. YacTHble mpou3BoaHbIe U Auddepennnans Beiciux nopsiakos. Teopema [lBapua.
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Tema 2. [IpousBoanas no HanpasieHuto. ['paarent. KacarenbHnas k kpuBoid. KacatenbHas
IUIOCKOCTh M HOpMaJlb K moBepxHocTH. Dopmyna Teinopa. DxkctpeMyM (QYHKIIMH HECKOIBKUX
nepeMeHHbIX. HeoOXoaumbie 1 10CTaTOUYHbBIE YCIOBHS SKCTPEMYMA.

Pasznen 3. I/IHTeraJILHOC HCYHUCJICHUE

Tema 1. IlepBooOpasznas. Teopema CyImIecTBOBaHHS HEOINPEACICHHOIO HWHTErpaa.
Heormpenenennpiii MHTETpai U €ro cBoicTBa. TabauIla MHTErPaJIoB OT OCHOBHBIX JIEMEHTAPHBIX
GbyHkuui. MeTo HemocpeICTBEHHOTO HHTErPUPOBAHUS.

MeToapl MHTErpUpPOBAHMS € IIOMOUIbIO 3aMEHbl IEPEMEHHOW, IOJBENCHUEM I0J 3HaK
muddepennmana. MeTox HHTErpUPOBAHUS 110 YACTSAM.

HHuTerpupoBaHue palloOHAIbHBIX Ap0OEH, MHTETPUPOBAaHHE HEKOTOPBIX BUIOB HPPAaLMOHAIBHBIX
U TPUTOHOMETPHUECKUX (QYHKIIMH.

Tema 2. 3anaun, NpUBOJAIIME K INOHATUIO ONPEJEIIEHHOr0 UHTErpana. OnpeneneHHbIN
MHTETpaJl, €ro CBOWCTBA. YCIIOBUS MHTErpupyeMocTd. VHTerpan ¢ NEpEeMEHHBIM IPEIEIIOM
uHTerpupoBanusi. @opmyna HetotoHa — JleiiOHuuma. 3ameHa NEpPEeMEHHON B OIpENEICHHOM
UHTETpaIe.

[IpuiiokeHus OIpeNeIeHHOr0 HHTerpajsa B T'€OMETPUM M MEXAaHUKE (BBIUYMCICHHE
IUIOINAAEH TUIOCKUX (UTYp, JUTMHBI KPUBOH, 0OBEMOB.

Tema 3. HecoOcTBeHHBIE HMHTErpajbl NEPBOIO U BTOPOro poaa (1o OECKOHEYHOMY
IPOMEXYTKY, OT HEOTPAHUYEHHBIX (PYHKLUI Ha KOHEYHOM IPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, NpUBOJAIIME K KpaTHBIM UHTErpajiaM. J|BOMHOM U TPOWHOM UHTETpaIbl,
ux cBoiicTBa. [IpaBuia BeIYMCIEHUS IBOWHBIX UHTETPAJIOB.

3.4. TemaTuka NpaKTUYeCKHUX 3aHATHI MO TUCIHIJINHE
«MaremaTHYeCKMH aHAJIHN3)

No Tema 3ausaTus

1 Pa3gen 1. Di1eMeHTBI MAaTEMATHYECKOI0 AHAJIN3A.
3a/iauu Ha BHIYMCIICHHE MPEIEIIOB YHUCIOBbIX MTOCJIEI0BATEIbHOCTEN U (PYHKITHH.

2 Pemenne 3amau Ha TexHMKY AuddepeHuupoBaHUS U NPUMEHEHHE TMOHATHS
IIPOU3BOJHON K HCCIIEI0OBAaHUIO QYHKIUI U MOCTPOCHUIO TPaPUKOB (PYHKIIHH.

3 Pa3nen 2. ®yHKIIUM HECKOJIBKHUX NMepeMeHHbIX. 33/1a4U Ha BBIYUCIIEHNUE YACTHBIX
MIPOU3BOHBIX, MPOU3BOJHON IO HAMPABICHUIO, TPAJWEHTa M Ha HMCCIEIOBAHUE
DKCTPEMYMOB (DYHKIIMI HECKOIbKUX NMEPEMEHHBIX.

4 Pa3znen 3. UuTerpasbHoe ucuucieHue. MeTobl BHIYMCICHHUS HEOMPEAEIECHHBIX
WHTETPAJIOB OT PA3INYHBIX QYHKITUH.

5 Boruncnenme onpeieieHHbIX U HECOOCTBEHHBIX MHTETPAJIOB.

6 Beluncnenne KpaTHbIX UHTETPaJIoB.

4. YueOHO-MeTOAMYECKOE U NMH(POPMAIIMOHHOE 00ecTeuyeHue

4.1. HopmaTusHbie 10kyMeHTHI 1 'OCThI
1. ®IOC 15.03.01. MammHocTpoenue. 2021.



AxageMudecKkuid y4eOHBIN IJ1aH 10 HampasieHuto nmoArotoBku: 15.03.01 MammuocTpoeHue.
[Tpodmib: «KoMIiekCHbIE TEXHOIOTMYECKHE ITPOLIECCH U 000py10BaHUE MAIIIMHOCTPOCHHS.
®dopma 00yueHus: 3aounas. 2025.

Martpuna pacrpeneiaeHus KOMIIETEHIMH [0 HAalpaBICHUIO IOATOTOBKU 15.03.01
Mammnoctpoenue. [Ipodumns: «KoMIiekcHbie TEXHOIOTHUECKHE TPOLECCH K 000pYI0BaHKE
MalMHocTpoeHus». 2025.

Vka3 Ilpesunenta Poccuiickont @enepanun ot 01.12.2016 Ne 642 «Crparerun Hay4HO-
TEeXHOJIOrn4eckoro passurus Poccuniickoit denepanum».

[Tpuka3z MunucTepcTBa 06pa3oBanus U Hayku Poccuiickoit @eneparuu ot 23.08.2017 Ne 816
«O0  yrBepxknaeHun Ilopsnka TOpUMEHEHUs  OpPraHU3alUsSMH,  OCYIIECTBIISIOLIMMU
o0pa3oBaTeNbHyI0 JeSATEIbHOCTb, AIEKTPOHHOIO oOyueHus, JIMCTaHLIUOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH MPH peaTu3aii 00pa30BaTEIbHBIX IPOTPAMMY).

4.2.  OcHoBHasl JUTepaTypa:

Ouxrtenronsl] .M. OcHOBBI MaTEMaTUYECKOTO aHAM3a: YUeOHUK i By30B, 15-€ u3n.,
ctep. CII6, Jlans. 2023. Yacts 1. 444 c.

Ouxrtenronsi] [.M. OcHOBBI MAaTEMAaTUUYECKOTO aHANK3a: YUeOHUK AJis BYy30B, 14-€ usn.,
crep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc Maremartnueckoro ananuza. T.1. Juddepenuumanbuoe u
MHTETPATbHOE UCUMCICHUS (QYHKIHMA OJHON mepeMeHHOH. Psaapl: YueOHHUK [DIeKTpOHHBIN
pecypc]: yueb. - DnektpoH. naH. - MockBa: ®uzmariut, 2015. - 444 c. [Pexxum noctyna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlomosiHMTe/IbHAs JIUTEPATYpa:

[TuckynoB H. C. luddepennmanbHoe U MHTErpajbHOE HCUMCIEHHUS Ul BTy30B. B 2-x
tomax. M.: MaTerpai - [pecc, 2009 — 416, 544 c. 180 3k3.

3yokos B.I'., JIaxoBckuit B.A., MapteiHenko A.W., Munocues B.b., ITymkaps E.A. Kypc
MaTEeMaTHKH JIJIi TEXHUYECKUX BBICIINX Y4eOHBIX 3aBenenuil. Yactu 1-4. M.: MT'TI1Y, 2012.
400 k3.

Kpatkuit xypc BbICIIEH MaTeMaTHKH [DJIEKTPOHHBIN pecypc]: y4el. - DIeKTpoH. JaH. -
MockBa: JamkoB u K, 2017. - 510 c¢. [Pexum  gocryma:  URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa.]

Byrpos 4.C., Hukonsckuit C.M. Beiciiast MaTemaTrka: y4eOHUK JUIsl By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuterpanbHoe ucuucieHue (QyHKIUH OTHOW M HECKOJBKUX NEepPeMEHHBIX. Teopus MoJs:
METOJMYECKHE YKa3aHWsS W BapUaHTHl pacdeTHo-rpaduyeckux padot // bomynoB M.A.,
boponuna C.H., ITokazees B.B., Teym b.JI., Tkauenko O.W.. M.: MI'TY «MAMUW», 2009.
Marematnueckuii ananus. Teopus npenenoB u quddepeHnnanTbHOe HCUUCIEHNE: OCHOBHBIC
MOJIOKEHHUS TEOPHH, METOIMYECKHUE YKa3aHHUs U BapUaHThl pacueTHO-Tpaduueckux pador //
bonynoB M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMI»,
2009.

4.4. DiekTpoHHBbIe 00pa3oBaTe/ibHbIE PeCYPChI

[IpoBeneHune 3aHATHII W aTTecTalliii BO3MOXXHO B AMCTAHIIMOHHOM ¢opMare ¢ MPUMEHEHUEM
CUCTeMBbI JUCTaHIMOHHOTO o0yueHusi yHuBepcuteta (CHO-LMS) Ha ocHOBe pa3paOOTaHHBIX
kadeapoi «Marematrka» dIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pasnmenam
POTPaAMMBI:.
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https://e.lanbook.com/book/93522

DJIeMEHTBI MATEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJin3a

WHTerpaibHOE HCYUCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
GYHKIMA OJTHOM MEpeMEHHOU
JuddeperumanbHoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucuuciaeHue QpyHKuun
HECKOJIbKMX MEPEMEHHBIX

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

[Topsook mnpoBeneHust paboT B JUCTAaHIMOHHOM (opMare YCTaHABIMBACTCS OTICIBHBIMU
pacIopsKEHUSIMU TIPOPEKTOpa Mo y4ueOHOM paboTe /MM LEHTPOM Yy4eOHO-METOTUYECKOM
paboTHI.

KEDKI{BI?I CTyII@HT 06CCH6‘ICH I/IH[[I/IBI/II[yaJII)HI)IM HCOFpaHI/I‘-IeHHI)IM I{OCTyHOM K BHGKTPOHHOfI

6I/I6J'II/IOT6K6 MOCKOBCKOI'O ITOJIUTEXA

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

I/IHTepHeT-pecprLI BKJIFOUAKOT y‘le6H0-MeTO,I[I/I‘IeCKI/Ie MaTCprajibl B JJIICKTPOHHOM BHIC,

IpeJICTaBICHHBIE Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MaTreMaTH4ecKoro 00pa3oBaHUs

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

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

Ilone3urie y‘le6HO-MeTOI[I/I‘IeCKI/Ie 158 I/IH(bOpMaI_[I/IOHHLIe MaTCpHralbl IPCACTABICHBI Ha calrax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(1)OpMaI_II/IOHHO-TeJIeKOMMYHI/IKaHI/IOHHoﬁ CECTHU ((I/IHTepHeT» JJIs1 OCBOCHUA

JTUCHUTUTMHBL: Www.matematikalegko.ru>studentu, wWww.i-exam.ru.

4.5. JI1eH3H0OHHOE H CBOOOTHO PACIIPOCTPaHsAEeMOe TPOrpaMMHOe

o0ecneueHue
Ne| HaumenoBanue | Pazpabotuuk I[1O JocrynHocTs Ccpuika Ha Enunelil peectp
(mpaBooOnanaTens | (JIMIEH3MOHHOE, POCCUICKHX ITPOrpamMm JJIs
) CBOOOIHO OBM u B/I (npu Hamuuum)
pacpocTpaHsIeMoe
)
1 [Astra Linux | OO0 JIuueH3noHHOe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 [ MoiiOduc OO0 "HOBBIE JIutieH3MOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75

4.6. CoBpemeHnHble npodeccnoHabHbIE 0a3bl JAHHBIX U HHPOPMALIMOHHbIE
CIPABOYHbIE CHCTEMBI


https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

Ilepeuenn pecypcoB cetu UHTepHeT, JOCTYNHBIX AJIsl OCBOCHHMS IMCIUIIIUHBI:

HaumeHoBaHue Ccblika Ha pecypc JocTynHocTh

NudopmanuoHHO-cIpaBOYHbIE CHCTEMbI

JlocTynHa B ceTn
Wutepuer 6e3
OTpaHUYCHUHN

https://stackoverflow.co

Stack Overflow
m/

Wudopmannonnsie pecypcesr Cetu

KoncymprantlLtioc http:// www.consultant.ru | JoctymHo

ITopran ®enepanbHbIX
rocyJapCTBEHHBIX
00pa3oBaTeNbHbIX CTAH/IAPTOB
BbICILIET0 00pa30BaHuUs

http://www.fgosvo.ru. JlocTymHO

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI

JlaHb https://e.lanbook.com/ JlocTyrHa B ceTH
WuTepuer 6e3
OrpaHUYECHUN

IPR Books https://www.iprbookshop | octynua B cetn
ru/ WuTepuer 6e3
OrpaHUYECHUN

IIpogdeccnonanbHbie 6a3b1 JAHHBIX

basa naHHBIX Hay4HOM http://www.elibrary.ru JlocTynHO
3JIEKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com [ JoctymHo
MOJTUTEMaTHIeCKasi peepaTUBHO-
o6ubnuorpaduueckas u
HayKOMETpUYecKast
(bubmuomeTpuyeckas) 6aza JaHHBIX

5. MaTepuajJibHO-TeXHHYECKOe o0ecnevYeHne U CIUIIIUHbI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa o0ecIeyrBaeT MPOBEIEHUE BCEX BHJIOB
3aHSTHH, TPEyCMOTPEHHBIX YUYEOHBIM IUIAHOM, M COOTBETCTBYET JCHCTBYIOIINM CAHUTAPHBIM U
IPOTHBOINOXKAPHBIM MPAaBUIIaM H HOPMaM.

Kadenpa «Marematuka» He pacrosnaraer COOCTBEHHBIM ayIAUTOPHBIM (OHIAOM U
UCTIONB3YeT YUeOHbIE ayAUTOPUH U3 0011ero (POHa YHUBEPCUTETA.

[lpy HeoOXOAMMOCTH JJISi TIPOBENCHUS HMHTEPAKTUBHBIX TPAKTHYECKUX 3aHITHN
UCTIOJIb3YIOTCSl KOMITBIOTEPHBIE KJIaCChl YHUBEPCHUTETA.
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

6. MeToanuyeckue peKOMeHAalMU

6.1. MeToauyecKkue peKOMeHIAMH IJIsA MpenoxaBaTesi
10 OPraHu3anuu 00y4eHust

[Ipexxae Bcero, crneayeT oOpaTUTh BHUMaHUE CTYJICHTOB Ha TO, YTO MPAKTUYECKH BECh
U3y4aeMblil UMM MaTepHai He TpeOyeT Kako-1100 crieruaabHOM (JOMOIHUTENIBHOM) 0T OTOBKH
U BIIOJIHE MOKET OBITh YCIEIIHO W3y4YeH, €CIU CTYJCHTHI OyAyT CBOEBPEMEHHO BBINOJIHATH
JIOMAIIIHUE 33/1aHuUs U [10J1b30BaThCs (IIPU HEOOXOJUMOCTH) CHCTEMOM IIAHOBBIX KOHCYJIbTAIIMH
B TEUYEHHE KaXJ0ro cemMecTpa. Bomeamme B Kypc MaraHaiu3a pasjieibl SBISIFOTCS
KJIACCUYECKUMH, B TO K€ BPEMs OHM NPAKTUUYECKH OPUEHTHUPOBAHBI, TAK KaK MMEIOT HIMPOKOE
pacnpocTpaHeHue AJisl PeleHUsl pa3HOro poja 3a/1ad BHYTPU CaMOW MaTeMaTUKU U MPUKIaJIHbIX
3anau. X ocBoeHHE NOMOXKET CTYJEHTaM JOIMYECKH BEPHO, ApTYMEHTUPOBAHO U SICHO CTPOUTh
YCTHYIO U IUCbMEHHYIO PEUb, YCIEUTHO MPUMEHATh HAKOIJIEHHBIE 3HAHUSI B PO ECCUOHATbHON
NEeSITEbHOCTH.

HeoOxomuMo ¢ camMoro Hadama 3aHSATHH PEKOMEHIOBATH CTYACHTAM OCHOBHYIO U
JIONIOJIHUTEIIBHYIO JIUTEPATypy, @ B KOHIIE CEMECTpa JaTh CIUCOK BOIPOCOB AJISl NOJATOTOBKU K
IK3aMEHY.

Ha nepBoM 3aHATHM 110 JUCLHUIUIMHE CIeyeT 00513aTeJIbHO TPOMH(POPMHUPOBATH
CTYJICHTOB O BUI¢ U (hopMax TEKyIICH U TIPOMEKYTOUHOM aTTECTAIHA 110 TUCIUTUIHHE, CPOKaX
HX IPOBCACHUSA, YCIIOBUAX JOITYCKaA K HpOMe)KYTOLIHOI\/JI arTecTaluuu, IPUMCHACMBIX BUAAX
POMEKYTOUYHOTO KOHTPOJIS.

N3noxxeHne TeopeTH4ecKoro Marepuaia JOJKHO CONPOBOXAATHCS HUIUIIOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOPaHHBIMU MPENoaBaTesIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKIIAIKM TPU PCHICHUH 3ada4u HC OTBJICKAJIMW OT TIJIAaBHOT'O: OCMBICIICHHA uHacn " CyTu
IpUMEHsSEMbIX MeTon0B. ClelyeT Bceraa yKas3blBaTh INPHUMEPBI IIPAKTUYECKOIO NPUMEHEHUs
PacCMOTPEHHBIX Ha 3aHATUAX YpaBHEHUH U popmyit.

[IpakTHyeckue 3aHATHS AOJDKHBI ObITh OPraHM30BaHBI IpenoaBaTeaeM TaKuM 00pa3oM,
4yTOOLI OCTaBaJIOCh BpeMs Ha TMEPpHUOANYCCKOC BBIIIOJIHCHUC CTYACHTaMH HEOOIBIION
CaMOCTOSITENIbHOW pabOoThl B Ay JTUTOPUHU AJISl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHara.

HpenonaBaTenL, BGIIYHII/Iﬁ MPAKTUYCCKUEC 3aHATUA, OOJDKCH COIJIaCOBBIBATH y‘~IG6H0-
TEMaTUYEeCKU TUIaH 3aHATUH C IEKTOPOM, MCIIOIb30BaTh €ANHYIO CUCTEMY 0003HAaYEHUH.

IIpenonaBatento ciuenyer A0OMBATBCS CHUCTEMATUYECKOH HENPEPHIBHOW  pabOThI
CTYZCHTOB B TE€UEHHE CEMECTPA, HEOOXOIMMO BBISBIIATH CHIIBHBIX CTY/IE€HTOB U MPUBIEKATh UX K
Hay4HOH paboTe, K y4acTUIO B Pa3HOT0 pojJa OJIMMIINA/IaX U KOHKypCax.

CTyneHT [OJDKEH OIIyIlaTh 3auHTEPECOBAHHOCTh IPENOJABATENsl B JIOCTH)KEHUU
KOHEUYHOTO pe3yJibTaTa: B MPHUOOPETEHUH O0yJaIOIIMMHUCS MPOYHBIX 3HAHUW, YMEHHH U BIIAJICHUS
HaKOIJICHHOM nH(popManmeit 17 peleHus 3a/1a4 B IpopecCuOHaIbHON e TebHOCTH.

6.1.1. O6pa3oBaTeibHbIE TeXHOJOTHHU

[IpoBeneHue 3aHATHI U aTTECTAlMA BO3MOXKHO B AUCTAHIIMOHHOM (hopMaTte ¢
MIPUMEHEHUEM CUCTEMBI JUCTAaHIIMOHHOTO 00yuenus yausepcurtera (C1O-LMS) Ha ocHOBE
paspaboTaH-

HBIX Kadenpoil «MaremaTHKa» 3IIEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem
paszenam mporpamMmmel (cM. 11. 4.4).

HOpHZ[OK IMPOBCACHU pa60T B JUCTAaHIIMOHHOM (I)OpMaTe YCTaHaBJIMBACTCA OTACIbHBIMU
PaCIOPSDKCHUSIMU  TIPOPEKTOpa 1Mo y4eOHOM paboTe W/WiaM IEHTPOM Y4eOHO-METOAMYECKOM
paboTHI.

6.2. MeToauyeckue yKa3aHus sl 00yYAIOIIUXCS 10 OCBOEHUIO
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JTUCIHHIIINHBI

Paznen 1: nudppepenunanbHoe ucuncjieHne GyHKIuil 0THON MepeMeHHO

ITpu u3ydyennu quddepeHnnanbHOro ucuuciieHus GyHKIUN 0HOM nepeMeHHoi oOpaTuTe
BHUMAaHME Ha MOHATHUE Ipeeia QyHKIUU B TOUYKE U METOIbI ero Bbruucienus. [Ipenen — onHo u3
OCHOBHBIX MOHATHH MaTemMaTuyeckoro ananusa. Ilpu BblumMcieHuu npenenoB (GyHKIMM HAJO,

0

—,—,0-00,00—00,1"
IpEeX/ie BCEro, BBIACHUTh XapaKTep HEONpPeIelIeHHOCTH 0 oo . YtoOml
OBJIA/IETh TEXHUKOM PEICHUs 3a/1a4 Ha BBIYHUCICHUE MIPEESIOB, HA0 3HATH JIBA 3aMEYaTEeIbHbIX
npezena, Tabauily SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, paBuiio JlonuTans, pa3inuyHble IPUEMBI
PAaCKpBITUSL HEONPENEICHHOCTEH B 3aBHCHUMOCTH OT BUAA (YHKUMH W PELIUTH JOCTaTOYHO
00J1b1110€ KOJIMYECTBO 3a]1au.

[Ipu W3y4eHHUU TeM, MOCBSIIEHHBIX MPOM3BOAHON W AuddepeHnnany (GyHKIHH, HATO
OCMBICIIMTh UX T€OMETPUYECKUI CMBICII, IOHUMATh pa3iinyie MexIy HUMHU (quddepeHuma - 3To
TJIaBHAs JIMHEHHAs 4acTh MpupamieHus GyHKuuu). TBepao 3HaTh (Kak TaOJIHMIly yMHOKEHHS)
dopmynbl  auddepeHIUpOBaHUS  OCHOBHBIX  3JIEMEHTAapHbIX  (QyHKIMH M mpaBuia
muddepeHpoBanus (Bce, KOHEYHO, HO OCOOCHHO MpPaBWiIO MU (HEepeHIUPOBAHMS CIOKHOM
byHKIUN).

OO0paruTe BHUMaHKE TaKKe HA 0COOCHHOCTH MU depeHIupoBaHns (PYHKIIHA, 3aJaHHBIX
B HESIBHOHM (popMe, MapaMeTpUUecKy, Ha pUueM Jorapugmuueckoro auddepeHunpopasus.

Crnemyer 4YeTKo 3HaTh W YMETh MPHUMEHSATh AITOPUTM HCCIEHOBaHUA (QYHKIMHA H
HOCTPOCHUS IpaUKOB: OIpeiesIeHHe TOUEK pa3pbiBa (M UX KIacCU(UKALUIO), ACUMITOT Ipaduka
(BepTHKaJIbHOW, HAKJIOHHOW, TOPH3OHTAIBHOW), HEOOXOAWMBIE M JOCTATOYHBIC YCIOBUS
MOHOTOHHOCTH (DYHKIIMH, CYLIIECTBOBaHMS JIOKAJILHOI'O HKCTPEMYMA, IIPOMEKYTKOB BBITYKJIOCTH
¥ BOTHYTOCTH (DYHKITUH U TOYEK reperuoa.

Pa3nea 2: nuddepenunanbHoe ncuucjieHne PyHKIMNA HECKOJIBKUX MePEeMEHHbIX

IIpy wn3ydyeHum npaHHOrO paszena oOpaTuTe BHUMAaHUWE Ha TO, 4YTO (QYHKIMS JBYX
MEPEMEHHBIX MMEET HAIJISIIHBII Te€OMETPUUYECKUH CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
IIPOCTPAHCTBE

Hago ocMbICIuTh MOHSATHS YacTHBIX NPOM3BOAHBIX M MOJHOTO JuddepeHunnana u
0COOEHHOCTh MX BBIYMCJICHHUS, OBJAJETh TEXHUKOH BBIYMCIEHUS MPOU3BOAHBIX OT CIIOKHOU
(GYHKIMM HECKOJIBKHMX NepeMeHHbIX. CienyeT oOpaTuTh BHMMAHHWE HA TO, YTO Ul (PYHKIIMH

Z= Z(X’ y) CMEIIIaHHbIE YacCTHBIE MPOU3BOJHBIE BTOPOTO IMOPSIKA PaBHBI MEXAY COOOM:

0’z 9%z

OXoy  Oyox (reopema IlIBapiia), To ecTb MOpsAAOK AU dHEepeHITUPOBAHUS HE UMEET 3HAUCHUS.
Jiis GyHKIIMY HECKOTBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIIMH B TPOU3BOIHLHOM
HaIpaBJIE€HUN XapaKTepU3yeTCs MPOM3BOIHOM IO HAMPABICHUIO, a HAMOOJBINAs CKOPOCTh
M3MeHeHus (yHKIIMU OyeT B HallpaBIIEHUU BEKTOPA IPaeHTA.
Crnenyer oOpaTuTh B 9TOW TeMe BHMMaHHE Ha HEOOXOAMMOE M JIOCTATOYHOE YCIIOBUS
CYIIIECTBOBAHUS dKCTpeMyMa (DYyHKIIMHU HECKOIBKUX MEPEMEHHBIX.

Paznen 3: uHTErpajibHOE HCHHUCICHUE

B uHTerpasibHOM  HCYHMCIEHMM pellaercs 3ajada, oOpaTHOM TOH, KoTopas
paccmarpuBanach B tudepeHmarbHOM HCYUCIICHUU: HEOOXOAUMO HAUTH JTsl JAaHHON (PyHKIUU

f(x) Takyro (yHKIIMIO, TIPOU3BO/IHASL OT KOTOPOi Obu1a OBl paBHA 3ajaHHON. VIHTErpupoBaHue
(GYHKIMIA — JOCTaTOYHO CIIOXKHBIN pa3aen MaTeMaTHKH, OBJIAAETh KOTOPHIM MOYHO TOJIBKO, €CITH
CTYACHT «BO3bMET» JIOCTATOYHO OOJIBIIIOE KOJTUYECTBO HHTETPAIOB Pa3HOTO TUIIA.
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Hano TBepno 3HaTe TaOMuIly MHTETpajJoB OT OCHOBHBIX 3JIEMEHTapHBIX (YHKIHH,
OCHOBHBIE METOJIbl MHTErpUPOBAaHUSA (3aMEHa IEPEMEHHOM, IOABEIEHUE TMOJ 3HaK
muddepeHiyana, HWHTETPUPOBAHME IO 4YacTsAM, IPUEMbl BBIUMCIEHUS HHTErpajioB OT
panroOHATBHBIX Apo0ei, OT pa3HOTrO TUIIA TPUTOHOMETPHUYECKUX (DYHKITHH).

Hago ocMBICINTE €IMHCTBO MOAXOJAa K IIOCTPOCHHUIO OIPENEICHHBIX, KpaTHBIX,
KPUBOJIMHEHHBIX, IIOBEPXHOCTHBIX UHTETPAJIOB — IIOCTPOEHNUE HEKOTOPOM MHTErPAIBHON CYMMBI
Y IIPEJEIIBHBIN IEPEXO.

3HaTh TEOMETPUYECKHH CMBICI W OCHOBHYIO (OPMYIYy BBIYHCICHHS OIPEIEICHHBIX
uHTerpanoB — gopmyny Hetotona — JleliOHMIa, reoMeTprueckue U (pusnueckue NpuiIokKeHus
OTIpPENIeICHHBIX M KPaTHBIX WHTETPajoB, YMETh HAXOJHUTh IUIOMIAJb IUIOCKOH (QUTypHI, ATHHY
KpPHUBOH, 00bEM U IUIOIIA/b TIOBEPXHOCTH TEJl BPALLCHUS.

7. ®oHJ OLIEHOYHBIX CPEACTB

@DOoH/I OLICHOYHBIX CPeACTB IpenactaBieH B [Ipunoxkenuun 2 k paboyeil mporpaMme U BKJIIOYAET
pa3aensl:

1. MeTo1bl KOHTPOJISI M OLICHUBAHUS PE3YJIbTATOB O0YyUEHUSI.
2. llkana u KpUTEpUU OLEHUBAHUS PE3YJIbTATOB O0YUYCHHUS.
3. OueHoYHBIE CPEJICTBA.

3.1. Tekymuii KOHTPOJIb.

3.2. [IpomexyTouHas aTTecTalusl.
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TemaTnueckuii JIaH TUCHUILINHBI «MaTeMaTHYeCKU aHAJIN3»
110 HANIPABJICHUIO NOATOTOBKH
15.03.01 «MamuHOCTpOCHHUE»

IMpodpuias

«KoMIiekCHbIe TEXHOJIOTHYeCKHe Mpolecchl U 000py/10BaHuE
MAIIMHOCTPOEHHUS
®opma 00ydeHus : 3a04Hast

I'ox natopa: 2025/2026

Ilpunoswcenue 1

(bakanasp)
Buabl yueOHoii padoThl,
N Hexen | PHUOUAs CAMOCTOSTEILHYIO Bujibr camocTosiTe L HOH padoTh ®opMmbI
o Cem A paGoTy CTyAeHTOB, Crynentos aTTecTanuu
n/ Pazzen €CT | Cemectp
M TPY/0€MKOCTh B 4acax
n p a
KP KII| PT" | P K
J | T/C | Jla6 | CPC | KCP edepa | K/ g 3
P T p
Bropoii cemecTp
Paszpen 1. [Tuddepenumnansroe
11 Abdep 2 1|2 16

ucuucienue GyHKIuil oaHoM
IIEPEMEHHOM.
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O0630p 3a1a4 epBOro paszzaena

12 Brimaua 3amanmii PI'P Ne 1 mo 2 4 16 +
MaTEMaTHYECKOMY aHAJIH3Y.
1.3 | Pazmen 2. DOyHKIUHA 3 16
HECKOJIbKHX MepPeMeHHbIX
O630p 3agad 10  GYHKIHUAM
HECKOJIbKUX ITEPEMEHHBIX
14 Breigaua 3amapuit PI'P Ne 2 mo 4 2 16 +
byHKIMAM HECKOJIBKUX
MIEPEMEHHBIX
Pazgen 3. HNuTerpanbHoe
HCYHCICHHE
15 Breigaua 3amanmii PI'P Ne 3 mo 5 16 +
HWHTETPATBHOMY UCUYUCIICHUIO
0O630p 3a/1a4 o
HEOIIPENEICHHEIM,
1.6 et 6 4 16
OTIpeIeTICHHBIM "
HeCOOCTBEHHBIM HHTErpajiam
OO030pHasg JIEKOMSA 110 KPaTHBIM
17 P " P 7 16
WHTErpaiam
O630p 3amay 1O  KpPaTHBIM
1.8 8 2 12
WHTETpaiam
dopma aTTecTanuu 19-21
3
Bcero yacoB nmo JucCHMIINHE
12 124 PI
P
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Ilpunooscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMILINHE

«MaTeMaTHYeCKNH aHAJIN3»
3aouynas popma o0yuenus

Hanpasnenue noaroroku: 22.03.02 «MammHOCTpoOEHUE.
[Tpoduns: «KoMIeKCcHbIE TEXHOIOTHYECKHUE TPOIECCHl U 000pYI0BAaHUE
MAaIIMHOCTPOCHUS.

Kadenpa: «Matemaruka»

1. MeToabl KOHTPOJISAA M OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

JU1st KOHTPOJISI yCIIEBaeMOCTH U Ka4eCTBA OCBOCHHUS AUCLHUIUIMHBI HACTOSIIIEH TpOrpaMMoit
IPEyCMOTPEHBI CIEAYIOINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMoCTH (TEKYILIUI KOHTPOJIb);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2. llkaja 1 KpUTEPUH OLCHUBAHUSA Pe3yJbTATOB 00y4eHHS
®opmMa NPOMEKYTOYHON aTTECTANMHU: IK3aAMEH

[IpomexyTouHas arTectanus o0yyaromuxcs B (popMe 3K3aMeHa MIPOBOAUTCS IO pe3yIbTaTaM
BBIMIOJTHEHUSI BCEX BUAOB Y4eOHOIl palOThI, MPEIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JAaHHOMN
JUCIUIUIMHE, TIPU 3TOM YYMTBHIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH B TEUEHUE
cemectpa. O1eHKa CTENEeHN JOCTUKEHNS 00yJarolUMHUCA IIaHUPYEMBIX PE3yJIbTaTOB 00yUEHUS 110
JUCLUIUINHE TIPOBOJWTCS TIPENOJABATEIEM, BEIYIIUM 3aHATUA 10 JUCHUIUIMHE METOAOM
DKCIEPTHOM oOneHKU. Ilo uroraM mpomexyTOYHOM arrecTaluuu MO AMCLHUIIIMHE BBICTABISAETCS
OLICHKA «OTINYHO», «XOPOILIO», «yIOBIECTBOPUTEIBHO» WIN «HEYAOBIETBOPUTEILHOY.

IIkana oueHNBaHUA Onucanne

Brimonnensl Bce  00si3aTelIbHBIE yciaoBusi IMOATrOTOBKH
CTyACHTA K l'[pOMe)KYTO‘lHOﬁ aTTeCTalMu, IpeayCMOTPECHHEIC

nporpaMMoil  aucuMiMHbel.  CTyZEHT  JIE€MOHCTPUPYET
COOTBETCTBUE 3HAHWM, YMEHHH, HaBBIKOB IIOKa3aTelsIM,
OtnuyHo NPUBEJCHHBIM B TaOJMIAaX, ONEpUPYET NPHOOPETCHHBIMU

3HaHUSIMH, YMEHUSMH, HaBbIKaMU, IPUMEHSET UX B CUTyalUsAX
MOBBIIIEHHONW CJI0KHOCTU. [Ipy 3TOM MOTYT OBITH JOIMYIIEHbI
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyAHEHHS MpH
MIEPEHOCE 3HAaHNW U YMEHUI Ha HOBBIE, HECTAHJAPTHBIE 33/1a4H.

BoeinonHeHbl Bce 00s3aTejbHBIC YCJAOBHMSA IOATOTOBKH
CTYAEHTA K NPOMEKYTOYHOM aTTeCTallUM, IIPEyCMOTPEHHBIE
IpOrpaMMON  THUCLMILIUHBIL. CTyneHT  JEMOHCTPUPYET
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COOTBETCTBUE 3HAHMI, YMEHUW, HABBIKOB IOKa3aTEIsM,
MPUBEJICHHBIM B TaOJMIAX, OMNEPUPYET MNPUOOPETEHHBIMU
3HAHUSMH, YMEHUSIMH, HaBbIKaMHU. B TO ke Bpemsi IIpu OTBETE
JOTTYCKAeT HEeCYIIECTBEHHBbIC MOTPEIIHOCTH, 3aJa4M PEIIaeT ¢
HEOO0UYCTaMH, HC BIIMAIOIIIMMHA Ha O6IJ.IHI>1 X0 pClICHUS.

Y 10BIETBOPUTEIBLHO

BrimonHeHnsl Bce o00s13aTesIbHBbIC YCJIOBHS MOATOTOBKH
CTY/J€HTA K NMPOMEKYTOUYHOM aTTecTaluu, NpelyCMOTPEHHBIE
MporpaMMoNl  JTUCLMIUIAHBI. CtygeHT  JEeMOHCTPUPYET
COOTBETCTBME 3HAHMI, YMEHUW, HABBIKOB I10KAa3aTeIlsIM,
MPUBEJICHHBIM B TaOJUIAX, OMNEPUPYET MNPUOOPETEHHBIMU
3HaHUSIMU, YMEHUSIMHU, HaBbIKaMu. Ho moka3bIiBaeT Heriyookue
3HAHWS, TPU OTBETE HE JIOMYCKAeT TPYOBIX OIIMOOK WM
MIPOTUBOPEUYUH, OTHAKO B (DOPMYJIMPOBAHUH OTBETA OTCYTCTBYET
JOJDKHAS CBSI3b MEXK]Iy aHAJIM30M, apryMEHTAlUe U BBIBOJIAMU,
B PEIIEHUU 3a7a4 MOTYT COJEp>KaTbcs TpyoOble omuOku. Jlms
MOJyYeHUs TPABWIBHOTO OTBETa TPEOYIOTCS YTOUHSIOLINE
BOIIPOCBI.

HeynosnersopurensHo

He BbImOMHEHBI o0si3aTe/IbHbIe YCJOBHUSI TOATOTOBKH
CTYJCHTA K MPOMEKYTOYHOM aTTeCTalliu, IPELyCMOTPEHHBIE
nporpammont gucuuniaueel, MJIM cryneHTt neMoHcTpupyer
HENOJIHOE  COOTBETCTBME  3HAHMWW, YMEHHH,  HAaBBIKOB
NPUBEJCHHBIM B Ta0iuuax, JOMYCKAalOTCS 3HAYUTENIbHBIE
OLIMOKH, IPOSBIISIETCS] OTCYTCTBUE 3HAHHM, yMEHUH, HABBIKOB IO
psAly TOKasareled, CTYIEHT HCIBITBIBACT 3HAYUTEIIbHBIC
3aTpyAHEHUS IIPU ONIEPUPOBAHUY 3HAHUAMU U YMEHUSIMU.

3. OneHo4YHbIC CPeACTBA

HepequL OLCHOYHBIX CPEACTB II0 JUCHUIIJINHE

«MaTteMaTHYeCKHUH aHAJIU3)

Haumenosanue [IpencraBnenue
No KpaTkas xapakrepucTHKa OLIEHOYHOTO
OLICHOYHOT'O OLICHOYHOT'O CPEJICTBA
n/n CpeacTBa
CpeacTBa B ®OC
1 KoHTtponbHas CpencTBo nmpoBepku ymeHui npuMeHATth | Komruiekr
(camocTosATENbHAS | MOJYYEHHBIC 3HAHUS JJIS PEUICHUS 33/1a4 | KOHTPOJIbHBIX
) pabota OTNPENETICHHOTO THUIA TIO0 TeMe WU | 3aJaHui 1o
azzen BapHaHTaM
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2 | PacuerHo-
rpaduveckas
pabora

(PTP)

CpeacTBo NpoOBEPKU YMEHMU NMPUMEHSTH
MOJIYYCHHBIC 3HaHUA 10 3apaHce
OIPEEIICHHON METONUKE I DPELICHMS
3a/a4 WM 3aJaHUM 10 MOIYJIIO WU
JUCHUITIIINHE B IICJIOM.

Kommiektr 3amanuii
TUTSL BBIITOJIHEHUS
pacyeTHo-

rpaduyeckoit paboThl

VYeTHbII onpoc

CpencTBO KOHTPOJISL, OPraHM30BaHHOE KaK
crienanbHas Oecela IMeAarorm4eckoro
paboTHUKa ¢ OOydJaromuMCsi Ha TEMBI,
CBSI3aHHBIC C U3y4YaeMOW TUCHUILUIUHOMN,

Bomnpocs o

cobecel0BaHUE, TeMam/paszenam
3 paccuMTaHHOE Ha BBIICHEHHE O0beMa
(YO) N T CITUTLTUHBI
3HaHUH oOyuJarorerocs o
OTIpeICICHHOMY pa3Jielly, TeMe, IpodIeMe
U T.IL
Cucrema CTaHIAPTU3UPOBAHHBIX 3aIaHUN,
Tect TO3BOIIAOIMAA DoHJT TECTOBBIX
aBTOMAaTHU3HPOB .
4 (T) PoB 3aIaHUI
aTh NPOIICYPY U3MEPEHHUS YPOBHS 3HAHU I
U YMEHUH 00y4aroIerocs.
5 | Dk3amenanuonHsl | CpeaCTBO TMPOBEPKH 3HAHHWM, YMEHHH, | DK3aMeHAI[MOHHBIE
¢ OuIeThI HABBIKOB. MOXKET BKJIIOYATh KOMIUICKC | OHMJICTHI.
TEOPETUYECCKUX BOTIPOCOB 3ama4
(OB) P 1P ’ * | Illkana OLEeHUBAHUS
MPAKTUYCCKHUX 3a/IaHUH.
nporenypa
MIPUMCHCHHSI.
ITpomexyTouHas Ox3ameH (J) 1) yctho (Y)

atrectanus (ITA)

2) nucsmenHo (I1)

3.1. Texymmii KOHTPOJIb

OreHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKITIOYAIOT KOHTPOJIBHBIE BOIIPOCHI
1 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJIS KOHTPOJISI OCBOCHUST O0YUAIOIIUMHUCS Pa3/IesioB
JTUCHUIUINHEL, ipreM PI'P.

Coaepixanue pacueTHO-TpaduyecKux pador.

PacuerHo-rpaduueckas padora Nel no auddepeHunanbHOMy HCUMCTeHUI0 PyHKIMIA OTHOM
NepeMeHHOH

KpaTkoe copepkanue 1 dTarbl pacdeTHO-TpadudIeckoil paboThI:
[Ipenen 4ucIOBOM MOCIENOBATEILHOCTH, Tpeei PYHKITUH.
Hccnenoanre pyHKIIMK HA HETIPEPHIBHOCTD.

Brruncnenue npou3BoAHbIX QYHKIUH.

Hccnenoanne GpyHKIMH, TOCTpOEHUE TPaAdUKOB.

PacuetHo-rpaduyeckasi padora Ne 2 no pyHKUMAM HECKOJIbKHUX IlepeMeHHbIX.

Kpartkoe copeprkanue pacueTHO-Tpaduueckon paboTHI:
ODYHKIMYM HECKOIBKUX NEPEMEHHBIX. YacTHbIE TPONU3BOAHBIE. [IpOM3BOIHBIE OT CIOKHBIX
¢ynkuuit. [Ipon3BoHast IO HANPABICHUIO U TPAJUEHT. DKCTPEeMyM (YHKIUHU JABYX NEPEMEHHBIX.
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Pacuerno-rpaduyeckasi padora Ne 3 mo MHTErpajibHOMY MCYHUCJIECHUIO.

Kpartkoe copepkanue u 3Tarsl pacdeTHO-rpaduieckoil paboThl:
Ilepsviu oman:

MeTto1bl HHTErpUPOBaHUS. BbIuncieHre HeONpeaeIEHHbIX HHTETPAIOB.
Bmopoti sman:

[TpunoskeHus onpeeNIeHHBIX HHTETpaioB. McciaemoBannue CX0AMMOCTH HECOOCTBEHHBIX

HHTErpaioB.

KoMmiekT 3ananuii 1151 BbINOJHEHU S
pacuetrHo-rpaduuyeckunx pador (PI'P)

no apucuumianae MareMaTH4ecKHd aHaJINn3
(HauMeHOBaHHUE AUCIUILIHHBI )

Teopust npenenos u auddepeHuuposanue GyHKUMH OHOM NepeMeHHOI

1. Haiitu npenensr:

2 2
lim (Z_n) _(l+n) lim \/n+2—'\3/8n3+3

2

" (L) = (2-n)" e 4ntb4n

- 2n2+3 nz 3n+l
sz - ) . -10
M(anﬂj I|mn(\/n2+1—n) “m(n j :

, n—o0 , n—oe\ n+l
i 2x? +11x +15 i 4x°
im————— im —
x>-3 X+3 ) x-0 §in “ 3X |
onit _ gn-1 . sin3x
||m . _ ctg7x
N 3n+2 +5n X_>01_ex2 )!LI’D)(]. 3X)
0, x<-7&
y=<sinx, —z<x<0
7, X=0

2. HccnenoBaTth Ha HEMPCPBIBHOCTDb U BBIIIOJIHUTD YCPTCIK:

3. Haiitu npou3BoaHYyIO QYHKIUH:

2(3x3 +4X2 —x— 2)

y= 15¢1+ x © y=Inarcsiny1-e*.

3P+l
3t
y=arcth. Y=Siﬂ[i+tj-
J2 3
y:_cos—ﬁx y:arct92;+sinln 2X
3sin(12x+1) 1 _ox?
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y:arctg3ln:\/;2 y:(\/;)

3

i X
sin(Xx—2y)+—=7X
( ) y x =etcost, Y =¢€' cost

Xo -

4. CocTaBuTh ypaBHEHMsI KacaTeIbHOW M HOPMalM K JIaHHOM KpUBOM B TOUKe ¢ aOcuuccoi

y=x2+8/x-32, X, = 4.

5. IIpoBecTu MOTHOE UCCIIEOBAHKE U TOCTPOUTD Tpaduk X

(I)yHKIII/IH HECKOJBKHX NNEPEMECHHBIX

_ xP 43y’
1. HaiiTi yacTHBIe HPOU3BOAHBIE BTOPOTO MOPAAKA, YOEIUTLCS, UTO “X — Zyc: Xy
y2
M P M,(46
2. Haiitu rpaguent pyukaun 2= f(XY) Brouke 0(*o1Yo) : Jx , 0(4,6) .
2 2
3. Vcenenoath Ha skeTpeMyM dynkmuio 2= X —X+Y +2Y
HNurerpuposanne
BoruncanTb HeonmpeaeaeHHbIe HHTETPAJIbI
| dx
EE—— X
2(x+x | [x-27dx, I(x+1)e dX’ [xcos3xdx ~ [e*cosxdx
dx dx J' x+18 dx X+1 sin® x
.[ 2 J. 2 (X—6)(X+2) I 2 dx j 2 dx
X°—6x+18, " X°+6x+5, , X“+3 cos“Xx

Boruncaurtsb ONmpeaeJeHHbIC HHTErPaJabl

7.6 1 1 e° dX
3sin 2 x cos xdx X —1)e*dx S
g i 1+3x g( ) ) {x\/7+lnx,

7 ’

dx f 1+ X2 _J.4 dx 1X2+2X

6
. X
{1+ 3x-2 ~arctgx. 1 (3x +5)? ) o X2+1 dx
Ne XS ) 7.6 - 1 dX
| ——dx VA= x2dx 3sin “ x cos xdx
0 /14 x? £ , E[ , E[ 1+3x
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1 e

dx
(x—1)e*dx —_—
! !x\/7+ Inx

Heco0cTBeHHbIE HHTETrPaJIbI

1. YKa)KI/ITe, KaKoii U3 HeCOOCTBEHHBIX HHTETpaIoOB SABIACTCA CXOAAIIMUMCS
o0 o0 o0

[xdx, [x7Pdx, [v/x°dx

1 1 1 .

©  dx

2
2. BBIYHCIIAT HHTETPAI, YCTAHOBUTH €10 CXOAMMOCTD MJIM PACXOAUMOCTh 1+ X

0
[In xdx
3. Beruucnuth HUHTCIrpajl, YCTAHOBUTH €T0 CXOAUMOCTD HUJIM PACXOAUMOCTD 1

a dx
[

4. BeIyucianTh HeCOOCTBEHHBIN HHTCIrpall 0vX , YCTAHOBUTD €ro CXOAUMOCTDb UJIN

PacxoIMMOCTb.
1
dx
)(2
5. BbruncanTs HeCOOCTBEHHBIN MHTErpan -1 , YCTAHOBUTH €TI0 CXOIMMOCTh UIH
PacxoIMMOCTb.

KpaTHl)Ie HHTErpaJjabl
1. I3MeHUTH MOpAAOK UHTCTPUPOBAHHUA B JIBOMHOM HHTCIrpajic

6—x 2-y

idx j f(x, y)dy _l[dy [ £ y)dx
.0 b. 0 .

a 2x Jy

H(lO—xz—yz)dxdy, D={(x,y))1<x<2 0<y<2}

2. Beruncnuts (O)
”'(12x2y2 +16x°y* ) dxdy;
D

3. Berauciuthb D:x=1 y=x% y=—J/x.

4. Beiauciautb

(jg)(xz + y)dxdy,

D — MHOXKeCTBO TOUYEK IIJIOCKOCTH, OTPAaHUYCHHOC TUHUAMU

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

5. Haiitu mmomane Gurypsl, OrpaHU4eHHON JaHHBIMH JIMHUSIMHA
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y=3/x, y=4e*, y=3, y=4.
2
6. Haiitu momans Gpurypsl, orpaHUI4eHHON JTUHUSMHI y=xy=-X+ 2

8. Haiiti 06BeM Tena, momydeHHoro BpamenneM Bokpyr ocu OY  durypsl, orpanmaennoit

x=0

=3 —
maamsamu Y = X y=1

9. HaiiTi 06beM Temna, omydeHHoro spamenueM Bokpyr ocu OX durypsl, orpanmdennoit
—y?2 2 _
mammsamu Y =X Y =X
KonTposbHbIe padoThl (MpUMepbI)

BapuaHTt

1. MocTpoutsb rpadmk: Y = 3c0s2x

2. HaiiTn npegenb!:

2 2
“m(5—n)2+(5+n)2 fim 1605 2X lim XX —x2—x—-2
1) "7 (5-n)"—(5+n) 2)x0 2 _1 3) %2 X* = 2X% + X —2
x> —x—1 1 2 =
— J— 2
lim~> 2 - lim[ =X 08X | : ( o )
g) In(x-1) 5) 9 1+XC0SX ) §) 1@0 X—+X>—x+1
-X, x<0
y=4x* 0<x<2
_ 3, X>2
3. UccnepoBaTb Ha HENPEPbLIBHOCTb U BbINOAHUTbL YepTex:
BapuaHTt
1. HaitTm npon3BogHyto Yx:
2y VX
y =arctg’ In —— :( x)
a) X+2 6) y=(vx
X3
sin(x—2y)+—=7x :
B) y r) x=¢e"'cost, Yy =€ cost
. (1 1
lim| = -
2. Haiirn 7~ X arctgx
1
f(x)=x*+=
3. NpoBecTn NoaHOe UccnefoBaHMe U NOCTPOUTL FPaduK X,
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Bapuanr.

ou

Nel. BoruncauTs npou3BOIHYIO IO HAIIPABIEHUIO 0S u naiitu MOZYJIb BEKTOpa I'PaiueHTa JJIs

X 3
U=2Xy+—+12
(bYHKI_[I/II/I \/y B TOYKE A(6’9’ 1) B HaIIpaBJICHHUH, COCTABJIAIOIICM C OCAMUA

3 6 T
COSa=—, COSfB=—=, y<—
KOOpAWHAT YTJIbI 7 7 2,

_ 2
Ne2. MccnenoBaTh Ha 3KCTpEMyM (QYHKIIUIO z=Xy(1-4x" —4y) =5 .

dz
N(_,3.z=ln(y—x“), X=A/sint, y=cost i dt.

Bapuanr

Bboryucanume:

(2x +1)- In xdx

O —y
by
RS
\O)

Y S

I 2x—1 Jr.

j3x2_4dx J-sin33xdx
3.9 x> +4x 4.7 cos’3x 5. " N4-2x-x’

1. Bsruucauts HUHTCTpaJIbl:

!xex dx . I m

M306pa3I/ITb obnactb UHTETPUPOBAHUA U UISMEHUTDL NOPALOK UHTETPUPOBAHUA B MOBTOPHOM UHTErpane
V25-x2
j dx j £ y)dy.

BbluMcanuTe naowagb ¢urypbl, OrpaHUYEHHOW SIMHUAMM

2
y=2-x", y=x.
BapuaHT 3aAaHui1 TPEHMPOBOYHOrO TecTa.

3apgaum

_arcctgi/x ’

1yacre 1. Y=SinInx, y’,y"—? 7T x 3 Y =3x*+xe*,%=2[0x=0,1, Oy-?
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!
4. Halit nponssoaHyto Yx:

y=23 Sin4 X__?) arctg7x
a) \ X 6) Y=X

Y +X = C0S 3X

B) X r) X=cost+sint, y =sint—tcost

2
5. UccnepoBaTtb Ha aKcTpemym f (X) = (X_3) (X_S) .

€
6. HaTn nutepBanbl MOHOTOHHOCTHU - X
3
X
. f (X)Z——lGX [_51]
7. Hatn Hanbonbluee, HaMeHbLIee 3HaYeHne GYHKLUK 3 Ha oTpes3ke it
2 X = 1
8. MocTpounTb KacaTenbHyto K rpaduKky GyHKLMM f (X) = 3arccos x B TOUKe 2.
2 yactb 9. Haiitn npegensl:
i (3+n)2—(2+n)2 2 tg5x
lim - - tg2x . XT+2x-3 lim =222
n—oo _ _ = - 5 s
1) (2+n)"—(1-n) 2)x0e” —1  3) =>3x>+5x*+6X 4) *72 tg3x
3 yacTb
0, x<—-rx
y=<sinx, —z<x<0
7, x>0
10. UccneposaTb Ha HEMPEpPbIBHOCTb U BbIMOAHUTb YEPTENK: '
3
X
f (X) =2
11. MpoBecTn NOAHOE UCCNea0BaHME U NOCTPOUTL rpaduK X —4.

Kpurepun ouenku:

- OLICHKA «3a4YTEHO» BBICTABJISAETCS CTYIEHTY, €CIIU OH PEryJIIpHO B TEUYEHUE CEMECTPA MIPEACTABIISII
pelIeHus 3a/1ad, BBITOJHWI IOJHOCTBIO BCE 33JaHHWs M WX 3alIUTHJ, OTBETHUB HA BOIPOCHI
[IPENoiaBaTels;

- OLICHKA «HE 3a4TE€HO» BBICTABJISETCS CTYIEHTY, €CIIM OH HEPETYISIPHO B TEYEHHE CEMeECTpa
NpPEJCTaBIsUl PELIeHUs 3a]ad, BBITOJHWI 33JaHUs HE TMOJHOCTBIO MJIM BOOOIIE HE MPEACTaBIISI
paboThl Ha TMPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMIPOCHI
IIPEIO1aBaTelIs.

Jlnst mpoBeIeHUs] TEKYIEro KOHTPOJISA 3HAaHWN CTYIEHTOB B IMCTAHIMOHHOM (opmarte B
pa3paboTaHHbIX Kadenpoil «MaTemMaTHKay OHJIAHH-Kypcax UMEIOTCS MPOMEXYTOUYHBIE (MPOOHBIE)
TECTBHI.

3.2. [Ipome:xkyTouHAs aTTeCTALMS
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o

10.

11.

12.
13.

14.
15.

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

23.
24,

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

KommiekT Bonpocos
JuddepennnaibHoe HCHUCAEHHE PYHKIUIT OHOM ITepeMeHHOH

IToHATHE EepeMeHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUS.

noHATHE (PYHKIIMOHAILHOM 3aBUCUMOCTH, KiIaccuPuKaIus QyHKITHA.

OmnpezeneHue 1 TUIIBI YUCIOBOW MOCIEI0BATEIBHOCTH.

[Ipenen YU CIIOBOU IIOCJIEI0BATEIbHOCTH. Apudmernueckue OlepaLuu HaJ
110CJIe10BATEIbHOCTSIMH.

VYcnoBus CylecTBOBaHUS KOHEYHOTI'O MPEesia YUNCIOBOH MocieqoBareabHocTy (TeopeMbl Ko
u Beitepmtpacca).

Bropoii 3amedaTesbHbIN Ipeaeil.

IIpenen pynkuuu. Onpenenenus. I'eoMmerprudeckas HHTEpIPETALNS IOHIATUSA ITpeiesia QyHKIUH.
CBoiicTBa npeesoB.

beckoneuno mainbie, 0eCKOHEUHO O0bIINEe QYHKITUH.

IIepBblil 3aMeUaTeIbHbIN Npeae.

beckoHeyHO Majble BeIMUYUHBI. DKBUBAJICHTHbIE OECKOHEYHO MaJlble U UX MCIIOJIb30BaHUE MPU
BBIUHCIICHUU TNIpeesioB. Tabinia S3KBUBAJIEHTHBIX OECKOHEYHO MaJIbIX.

HenpepbiBHOCT (yHKIIMM B TOYKE W Ha NpoMexyTke. OJHOCTOPOHHHE MpPEIEbl.
Krnaccudukanus Touek pa3psiBa rpaduka.

CaoiicTBa (yHKIMH, HEMIPEPBIBHBIX Ha oTpe3Ke (TeopeMbl Beiiepmtpacca, bonbuano — Komm).
[IpouzBoanas. ['eomerpuueckuii u GpusndecKuii cMbIca pou3BoaHOM. KacaTenbHas u HoOpMasb
K TUIOCKOW KpUBOM.

Tabnuia npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

CBsI3b MEXy CYLIECTBOBAaHMEM ITPOU3BOJAHON (PYHKIIMHM B TOUKE M HENIPEPHIBHOCTHIO (PYHKIIUH
B TOM 7K€ TOYKE.

[Tpon3BosHas cyMMBbI, IPOU3BEACHHUS, YaCTHOTO. IIpon3BoiHAs CIOKHOM U 0OpaTHON QyHKIUIA.
[Ipon3BoHas napaMeTpUUECcKy 3aJaHHON (PyHKIINU.

ITpouzBosnHas GyHKLNY, 3aJaHHON HESBHO.

JuddepeHunpoBaHme CI0XKHON MMOKa3aTeIbHON QYHKIUH.

Huddepenunpyemocts. Auddepenuman. ['eomerpuueckuii cMmbica tuddepeHuana.
[IpownsBoHbie U AU PEepeHInanbl BEICIINX MOPAIKOB.

OcHoBHbIE TeopeMbl auddepeHanbHoro ucuucieHus (treopema ®epma, Teopema Pois,
teopeMa Jlarpanxa, Teopema Komm).

IIpasuno Jlonurans.

Mtuorounesn Teitnopa u ero cBoiictBa. @opmyna Teinopa. OcraTounsiit uieH hopmyisl Teitnopa
B (¢opme Jlarpanxa u Ileano.

AcuMnToThI rpaguka QyHKIUH.

OkerpemyM. Heobxommoe yciaoBre 3kcTpemMyma.

JlocTaTouHBIE YCIOBUS KCTpPEMyMa.

JlocTatouHoe yciaoBue Bo3pacTanus (yObIBaHHs) GYHKINU.

Haubonpuiee u HanMmenbInee 3Ha4eHHS (YHKIIMA HAa OTPE3KE.

BrInykiocTh, BOTHYTOCTb, TOUKA Neperuda. JlocraTouHoe yciioBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xomumoe ycinoBue Touku neperunoda. Jloctatounoe ycimoBue neperuoa.

OO1m1ast cxema MOCTPOCHHUS U HCCiIeoBaHus Tpaduka QyHKIHMH.

OYHKIHNU HECKOJIBKUX IIEPEMEHHBIX

1. Ompenenenne u TeOMETPUYECKHII CMBICT (PYHKIIMU IBYX ITEPEMEHHBIX.
2. Jluauu ypoBHS (QYHKIMHU JBYX NEPEMEHHBIX.
3. YactHble pon3BOIHBIC (DYHKINU HECKOJIBKHUX NTEPEMEHHBIX, IX T€OMETPHUYECKUN CMBICT
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4. ®OyHKIUHA HECKOJIbKUX IMEPEMEHHBIX, MOHATHE MTOJTHOTO nuddepeHuana.

5. JluddepennupoBanue cioxHbIX GYHKIUH HECKOIbKUX MEPEMEHHBIX.

6. [Ipom3BoaHbIC BBICHINX MOPSIKOB (PYHKIIMU HECKOJIIBKHUX IepeMeHHBIX. CMeIIaHHbIC
npousBoanbie. Teopema IlIBapua.

7. TlpowsBoaHas GYHKIIUU HECKOJIBKHX TIEPEMEHHBIX 110 HAIIPABJICHUIO.

8. IIpom3BojaHas O HANPABIEHUIO M IPAJAUEHT CKAJISPHOTO MOJIS.

9. DkcTpeMyM (QYHKIIUU HECKOJIBKHX MIEPEMEHHBIX.

10. HeoO6xomuMoe U TOCTaTOYHOE YCIIOBHS SKCTpeMyMa (DYHKIMH JBYX ITEPEMEHHBIX.

NHTEI'PAJIBHOE UCYUCJIEHUE

[TepBoobOpazHas, HeompeaeaeHHbIH HHTerpai. Tabnuia OCHOBHBIX HHTETPAJIOB.

3aMeHa NepeMEHHON 1 UHTErPUPOBAHUE 10 YACTSIM B HEOIIPEJIEIICHHOM HUHTETpaJIe.

HuTerpupoBanue ¢ MOMOIIBIO MOABEACHUS M0J1 3HaK nuddepeHiuana.

HuTerpupoBaHue palioOHAIbHbIX APOOEH.

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

WHuTerpupoBanne TPUTOHOMETPUICCKUX (DYHKIIUNA, OCHOBHBIC TTPHEMEI.

HuTerpupoBanue upparoHaIbHbIX (YHKIIHA.

VYHuBepcaiibHas TPUTOHOMETPUYECKAs MOJCTAHOBKA.

Omnpenenennblit HHTETpai u ero cBoiictBa. ®opmyna Hetotona — JleiiOnuna.

10 [TpunoxeHus onpeneseHHOr0 HHTErpaia K PeHICHUI0 TEOMETPHUECKUX U (PU3NIECKUX 3a]1a4.

11. Beiuncnienue iomaei ¢ moMoIIbI0 OMPEeIEHHOr0 MHTerpasa.

12. BerunciieHre TUIONIa Iy ¥ [UTHHBI KPUBOM, 3aJaHHOW YpaBHEHUSMHU B TTapaMeTPHIECKOH GopMme.

13. Briuncnenue miomaay KpUBOJIUHEHHOTO CEKTOpa B MOJSPHBIX KOOPAWHATAX.

14. Beluncnenue 1Uiom@aaed B OPSIMOYTOJNBHBIX M TOJSPHBIX KOOpPAMHATaX C IOMOIIbIO
OIPEIEIIEHHOr0 HHTErpaa.

15. Beruncnienue JUIMHBI TyTH ¢ TIOMOIIBIO ONPEETICHHOTO HHTETpaa.

16. Beiuncnenue AMTUHBI yTH KPUBOU, 3aJaHHON TTapaMeTPUUECKU.

17. Beruncnenue oobeMa Telia BpalleHHs C TOMOIIIBIO0 OMPEICIEHHOTO HHTErpaia.

18. Briuncnenue miomaay NOBEPXHOCTH Tella BpalleHUS.

19. HecoGcTBEeHHBIE HHTETPANTBI IEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIMMOCTH U pacXOJAUMOCTH
HECOOCTBEHHOI'O MHTETpaa.

20. HecoOcTBEeHHBIE MHTETPAITBI OT Pa3phIBHBIX (DYHKITHIA.

CoNoOA~WNE

IK3aMEeHAIIHOHHBIE OMJIeThI

Haznauenue: Mcnonb3yroTes Ui npoBeieHus MpoMexxyTouHoit arrectanuu (ITA) mo qucuumnimne
«MaremaTnueckuii aHanusz".
PernameHnr skx3amena: - BpeMsi Ha OJArOTOBKY T€3MCOB OTBETOB - J10 45 MUH.

- Cnoco0 KOHTPOJIS: YCTHBIE OTBETHI.
KoMmiekThl 5K3aMeHalMOHHBIX OUJIETOB JIOJKHBI coJiepKaTh OuieToB Ha 25-30% Ooublie yncia
CTYJIEHTOB B rpyIie (xpaHarcs Ha Kadeape «MaremaTukay).

TunoBble BApMAHTHI OWJIETOB NPUJIATAIOTCS.

MHWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUIMCKOMN ®EJIEPAIIUM
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OFPA3SOBATEJIBHOE
VUPEXJIEHWE BBICIIET'O OFPA30OBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Marematukay
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OopazoBarenbHas nporpamMma 22.03.02 «Mertammyprus»
Huciunnuaa «MaTeMaTHYeCKUM aHaIn3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIA BWIET

1. IlepBooOpa3Has, HeolpeneaeHHbINH UHTErpall. Tabuniia OCHOBHBIX HHTETPAJIOB.

dx

o 4
2. BbluncnuTh HeolpeaeaeHHbIH HHTETPal Y5-x+5-x

3. Haitru rpauent ¢ynxuan -~ VXY B ouke M, (,4) .
4. VYxaxwure, KaKod U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISIETCS CXOAIINMCS

Tx/;dx, Tx’3dx, ]O\/;dx
1 1 1 .

5. Haiigure S5KCTpeMyMbl M TOUKHU Heperu6a pynxuun Y = (x=De™,

YTBepkaeHo Ha 3acenanuu Kadenpsl matematuku « 30» 04 2025 r., mpotokomn Ne 7

3aB. kadeapoi O.M. bapanosa / /

MHUHHCTEPCTBO HAVKH U BBICLLIET'O OBPA3OBAHIS POCCUMCKO ®EJEPALIUN
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXJIEHME BBICILIETO OFPA3BOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKHUHN YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®daxynbTeT 6a30BBIX KOMITETEHITHIH, kadenpa «MaTemaruka»
O6pazoBatenpHas mporpamma 22.03.02 «Metammyprus»
JucuuiummHa  «MaTeMaTHIeCKUi aHaInu3»
Kypc 1, cemectp 2
IK3aMeHAMOHHBI OuiteT Ne 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO M BTOPOro Tumna. [[IoHATHS CXOAUMOCTH U PacXOIUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

ML S 2t
2. Haiitu nponssoaHyio (pyHKIUH, 3aJaHHON HapaMeTPUYECKH 1463 1+t3

) 2
3. Hcenenosats Ha skctpeMyM ynkuuto 2= X ~X+Y" +2Y

7.6
j3sin 2 x cos xdx
4. BBbIYHUCITHUTH ONPE/ICICHHBINA HHTETpaT 0

5. Haiitu 06beM Tena, momydeHHoro BpanieHneM Bokpyr ocu OX durypel, orpasmdenHoit

JINHUASAMU y:XS’ y=1 XZO.

YTBepxkaeHo Ha 3aceqanuu kadeapsl MateMaTuku «_30» 04 2025 r., mpotokon Ne 7

3aB. kadeapoi O.M. Bapanosa / /

28



J1y14 mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUM CTYIEHTOB B JUCTAHIIMOHHOM (opmare
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIAMH-KypcaX UMEIOTCSI UTOTOBBIE TECTHI.
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