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1. Henun, 3a0a4m ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4eHUs 110
AUCHUILINHE

K OCHOBHBIM yenam OCBOEHUS AMCLMILIMHBI «MaTeMaTU4ecKul aHalnu3» ClenyeT
OTHECTH:

- BOCIIUTaHME y CTYJEHTOB 00IIEl MaTEMAaTUYECKOU KYJIbTYpbI;

- NpUOOpEeTeHHEe CTYJEHTaMU MIMPOKOro Kpyra MaTreMaTH4YeCKMX 3HaHUi, yMEHUH u
HAaBBIKOB;

- pa3BUTHE CHOCOOHOCTH CTYJEHTOB K MHIYKTHUBHOMY M JEIYKTUBHOMY MBILIUICHUIO
Hapsy ¢ pa3BUTHEM MAaTEMAaTU4E€CKOW UHTYULINH;

- YMEHHUE CTYyJICHTaMH pa3BUBaTh HABBIKM CAMOCTOSATEIBHOIO H3Yy4eHHUs Y4eOHOH u
Hay4HOU JIMTEPATYPBI, COACPKALICH MATEMAaTUIECKUE CBEICHUS U PE3YIIbTaThI;

- MOJTrOTOBKY CTYAEHTOB K JEATEIbHOCTH B COOTBETCTBMM C KBaIM(UKALMOHHON
XapaKTepUCTHKON OakamaBpa II0 HAaNpaBJICHHIO, B TOM 4HciIe (OpMHpPOBAaHUE YMEHHM
UCIOJIb30BAaTh OCBOCHHBIE MATEMAaTHUECKUE METO bl B IPOPECCUOHATBHOMN ESTEIbHOCTH.

- TOJArOTOBKY BBICOKOKBAJIM(ULIHMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHSIX
1uGpoBoi TypOYJIIEHTHOCTH U BBICOKUX TEXHOJIOIMYECKMX PHUCKOB COBPEMEHHOM LH(POBOIi
SKOHOMUKH.

K OCHOBHBIM 3a0dauam OCBOEHMsI AUCUUIUIMHBI «MaTeMaTH4ecKMi aHaiu3» cielyer
OTHECTH:

- OCBOEHHE CTYAECHTAaMHM OCHOBHBIX IOHATUH, MeToJ0B, (opMupyromux oOmyo
MaTeMaTHYECKYIO IOJIFOTOBKY, HEOOXOAUMYIO JJIsl YCIIEUTHOTO PEIIEHUs TPUKIIAIHBIX 3a/1a4;

- (hopMHUpOBaHKE Yy CTyJAEHTa TpeOyeMoro Habopa KOMIIETEHIIN, COOTBETCTBYIOIINX €ro
HaIpaBJICHUIO OATOTOBKU M 00ECIIEUMBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OOyuenue no aucuuiuinHe «MaTemMaTMUeCKUd aHalW3» HalpaBlIeHO Ha (opMHpOBaHUE
y OOyyaromuxcst  CIEAYIOIIMX KOMIIETEHIMH B  COOTBETCTBHUM  C HalpaBJICHUEM
IIOATOTOBKH:

Koa u HaumMeHOBaHMe KOMIIETEHIIMI NHaukaTopbl 10CTHIKEHU S
KOMIIETEHIIUH
OIIK-1. CriocoGeH npuMeHsTh HOITIK-1.1. 3HaeT OCHOBBI MaTEMAaTHKH, QU3HKH,
€CTECTBEHHOHAYYHBIE U OOIEUHKEHEPHBIE BBIYMCIUTEIBHON TEXHUKH U TPOrPAMMUPOBAHHUS
3HAHUA, METOAbl MATEMATHYECKOIO aHAJIN3a U HNOIIK-1.2. YMEET pelaTh CTaHAAPTHHIE
MOJZICIUPOBaHUA, TCOPETUICCKOTIO U npohecCHOHANBHBIE 33/1a49H C IPUMEHEHHUEM
SKCIICPUMCHTAIbHOIO NCCICAOBAHMS B €CTEeCTBEHHOHAYYHBIX U OOIIEHHKEHEPHBIX
po(heCCHOHATTEHON JEATENBHOCTH 3HAHWH, METOJ0B MAaTEMAaTHUECKOTO aHAIN3a U
MOJIEIIUPOBAHU
NOIIK-1.3. uMeeT HaBBIKA TEOPETUIECKOTO U
9KCMEPUMEHTAIIEHOTO UCCIIEIOBAaHUS O0BEKTOB
npodecCHOHAIBHON 1eATETbHOCTH

2. MecTO TMCUMILIMHBI B CTPYKTYpPe 00pa30BaTeibHOI MPOrpaMMbl

JlucuuiiuHa OTHOCHUTCS K o0si3aTtenbHON yacTu 6moka b1: Moayns «MaremaTudeckue u
€CTECTBEHHO-HAYYHbIE TUCIUTIAHBD.
JucuuruinHa 6a3upyercs Ha CIIeqyrouel, TpoiIeHHON TUCIMITINHE:

- TMHEeWHas anreopa.
Jucuumimna «MaTeMaTH4eCKUid aHaln3» JIOTHYECKH CBSI3aHa C MOCIEAYIOUMMH TACIUIIIIMHAMM:
B obszamenvron vacmu:




- pusuka;

- nuepeHIantbHbIe YpaBHCHUS;

- TEOpETUYECKasi MEXaHUKa;

- TEXHOJIOTUYCCKHI WH)XUHUPUHT IPOIECCOB 00paOOTKM IaBIICHHEM C NMPUMEHEHHUEM
CAE- cucrem;

- COTIPOTHBJICHUE MATEPUAIIOB;

- Teopust 00pabOTKH MaTEpPHATIOB JaBICHHEM;

- OCHOBBI PEIICHHS] MH)KEHEPHBIX 33/1a4 B 00paboTKe TaBlICHUEM;

- OCHOBBI MATEMATHYECKOT'O MOJICITUPOBAHMSI TEXHOJIOTHUECKUX MPOIIECCOB.
B uacmu snexmusHuix oucyunium:

- TEOpHSI U TEXHOJIOTHS IPOKATKHY;

- OCHOBBI MPOYHOCTH CBAPHBIX COCIMHCHHIA.

3. CTpyKTypa U coiep:KaHue TUCUUIIITHHBI

OO6m1ast Tpy10€MKOCTh TUCHMIUIMHBI COCTaBIIsIeT 4 3a4eTHbIC equHuUIlbI -144 yaca.

3.1. Buabl yueOHOI padoThl M TPYA0€MKOCTH

3.1.1. Ounas ¢popma o0yueHuUst

n/n Bup yuyeOHoi# padoTsl Kojl]:lc:iﬂm Cemectp 2
AyIHMTOPHBIC 3AaHATHS 72 72
B Tom uncie:
Jlexun 18 18
1.
, CeMmuHapcKue/mpakTHYeCKue 3aHATHS 54 54
5 JlaGopaTopHbIe 3aHATHS - -
CamocrosiTesibHas padoTa 72 72
IIpome:kyTouHasi aTTeCTALUA
3K3aMEH ) )
Hroro 144 144

3.2. TemaTH4ecKHi NJIAH U3YYeHUS TUCUUTTHHBI

Pazmemién B npunoxxenun 1 k paboueit mporpamme.

3.3. Copep:xanue pa3aeaoB AUCHHITHHBI

BBenenune

[Ipeamer, 3a1auun u coaepkanue TUCHUITUHBL. OCHOBHBIE TaIlbl PA3BUTHUS JUCIIUIUIMHBIL.
CtpykTypa Kypca, ero MecTo U poJib B MOATOTOBKE OaKanaBpa, CBSA3b C IPYTUMHU AUCIUILTTUHAMH.



Pa3znen 1. JuddepeHunanbHoe ucHUcaeHne (PYHKIUI 0JHOI MepeMeHHOM’

Tema 1. Hucnoas nocnegoBaTesibHOCTD. [Ipenen uncioBoit mocneaoBaTeIbHOCTU U €0
ceoiictBa. @ynkius. [Toctpoenue rpadukoB pynkuit. [Ipenen dyrakuun. OCHOBHBIE TEOPEMBI O
npenenax Gynxmun. IlepBoiii 1 BTOpoii 3aMmedatensHbie penenbl. CpaBHeHHEe 6ECKOHEYHO MaJIbIX
1 0ECKOHEYHO OOJIBIINX BEIMYMH. DKBUBAJICHTHbIE OECKOHEUHO MaJlble BEJIMUMHBI.

Tema 2. HenipepsIBHOCT (DyHKIIMI B TOUKE U Ha IPOMEXKYTKE, TOUKHM pa3pbiBa pyHKIIUH,
ux Kiaaccudukaius. AcCUMITOTH rpaduka GyHKIIUU, UX KIacCH(PUKAIIHS.

Tema 3. IIpousBognas pyHkiuu. I'eomerpudeckuit 1 pu3nUECKUii CMBICT TPOU3BOIHOM.
IIpaBuna nuddepenuupoBanus u GopMysbl BEIYUCIECHHUS MPOU3BOAHBIX. Tabnuia npou3BOIHBIX
OCHOBHBIX DJJIEMEHTapHBIX (QYyHKIUH. Bpruucienue npou3BOIHBIX (YHKIMHA, 3aJaHHBIX
pa3IuYHBIM 00pa3oM.

Huddepenunan. IlpousBoansie U quddepeHrans BRICIUX TopsakoB. [Ipubnmxennsie
BBIUUCIICHUS ¢ HOMOILBIO AU depeHnnanos.

Tema 4. IlpaBuno Jlonurans. ®opmyna Teitnopa. PackpeiThe HeompeneneHHOCTEH
pasnuyHoro Tuma. Pa3nokeHue OCHOBHBIX 3JIeMEHTapHbIX (yHKUME 1no ¢opmyne Teitnopa.
[TpubnmkeHHBIE BRIYUCICHUS C TIOMOIIBIO Gopmynsl Teitiopa.

Tema 5. OcHOBHBIE TeopeMbl AU(B(HEpPeHUUAIBHOT0 HCUYUCICHUS. MOHOTOHHOCTb
¢byHKIMH, KCTpeMyMbl HeoOXoaumble M J0CTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKQJIILHOTO
skcTpemyMa. MccrmemoBanme BeITyKiIocTH rpaduka ¢yHkumu. Toukm neperuba rpaduka
GyHKIIH.

OO61as cxema uccieqoBaHus PYHKIMU U TocTpoeHus ee rpaduka. CpoilcTBa PpyHKUINH,
HenpepbIBHBIX Ha oTpe3ke. Hanbombiiee 1 HauMeHblee 3Ha4eHus1 GYHKLIUU Ha OTPE3Ke.

Paznen 2. luddepennnaibnoe ucunciaeHue GyHKIUNA HECKOIbKUX NMepeMeHHbIX

Tema 1. OyHKIIUN HECKOJIBKUX MEpEMEHHBIX. JINHUU U MOBEepXHOCTU ypoBHS. YacTHbBIE
npousBoHbIe. [lonmueiii quddepennnan. [Ipon3BoaHbIe CIOKHON QYHKIIMH HECKOIBKUX
MepeMeH-

HBIX. YacTHbIE TPOU3BOIHBIE U TU(depeHIabl BRICIINX MopsaakoB. Teopema IlIBapia.

Tema 2. IIpousBogHast o HanpasieHuto. I 'paguent. KacatenbHast k kpuBoil. KacarenbHas
IJIOCKOCTh U HOpMaJib K moBepxHocTH. @opmyna Teinopa. OkcTtpeMyM (yHKIIUM HECKOJIBKHX
nepeMeHHbIX. HeoOXo1uMble U JOCTaTOUHBIE YCIOBHS SKCTPEMYyMa.

Paznen 3. UHTerpanbHoe ucuncjieHne

Tema 1. IlepBooOpa3znas. Teopema cylecTBOBaHHS HEOIPEAEICHHOIO MHTErpaa.
HeormnpenenenHslit HHTErpan u ero cBoicTBa. Tabaulia MHTETPaoB OT OCHOBHBIX JIEMEHTAPHBIX
¢byHKuMi. MeToa HemocpeICTBEHHOTO MHTEIPUPOBAHHUS.

MeToapl HMHTErpupOBaHHS C TOMOUIbIO 3aMEHbl IEPEMEHHOM, IMOJABEIEHHEM TIOJl 3HAaK
muddepennmana. Metox HHTETPUPOBAHUS 110 YACTSM.

WuTerpupoBanne pallMoOHAIBHBIX Jpo0eil, HHTErpupoBaHNE HEKOTOPBIX BUIOB UPPAIIMOHAIBHBIX
Y TPUTOHOMETPUUECKUX (DYHKIIUH.

Tema 2. 3agaun, npuBOIAIIME K MOHATHIO ONPENEICHHOTO MHTerpana. OnpeneneHHbIin
UHTErpall, €ro CBOWCTBA. YCIIOBHUS HMHTETPUPYEMOCTH. MHTerpanm ¢ nepeMeHHBIM IpEAEIoM
unterpupoBanus. ®opmyna Hetorona — JleiiOHuia. 3aMeHa NepeMEHHONW B OMNPEEIEHHOM
UHTETpae.

[TpunokeHus OMNpeNeNeHHOro0 HHTerpajsa B TE€OMETpPUM M MEXaHUKE (BbIUMCICHHE
TUIOIIAeH TIOCKUX (QUTYp, JUTMHBI KPUBOH, 00HEMOB.

Tema 3. HecoOcTBeHHBIE WHTETpaJBI MEPBOTO H BTOPOTO pojaa (M0 OECKOHEYHOMY
MIPOMEXYTKY, OT HEOTPAHUYEHHBIX (QYHKIMI Ha KOHEYHOM ITPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, NpUBOJAIINE K KPATHBIM UHTErpajiaM. J{BONHHONM U TPOWHOIN UHTETpaIbl,
uX cBOMCTBA. [IpaBuia BeIlUMCIECHUS JBONHBIX HHTETPAJIOB.



3.4. TemaTnka npakTHYeCKHX 3aHATHI MO TUCIHUNINHE
«MaTeMaTHUYECKUI AHAJIM3»

3.4.1. Ounas ¢popma o0yueHust

Ne Tema 3ansTus

n/m

1 Paszgea 1. DiaeMeHTHI MATEMATHYECKOI0 AHAJIM3A.

UucnoBass mocieqoBaTenbHOCTh. [Ipenen YuCiIoBOM MOCIEAOBATEILHOCTH U €ro
coiicTBa. [IpaBuna npenensHoro nepexoxa. @ynkuus. [Ipenen ¢ynxmun. Teopemsr o
npenenax ¢Gyaxkuuu. [lepBolil 1 BTOpol 3amedareabHble IPeebl.

2 CpaBHeHHE OECKOHEYHO MaJlbIX U OECKOHEYHO OONbIINX BEIHYMH. DKBUBAJICHTHBIE
0ECKOHEYHO MaJIbIe BEIMYNHBI.

3 PackpeiTre HeonpeaeneHHOCTEN pa3IuYHOro THUIA

4 HenpepriBHOCT (DyHKIIUI B TOUKE U HA TpOMEXyTKe. OHOCTOpOHHME ITpesieibl. Touku
paspeiBa pyaknun. [Ipumepsr pemenns 3agad

) [TpousBonnas ¢pynkuuu. IlpaBuna nuddepenuupoBanus U (HOPMYIBl BBIYACICHUS
npou3BoHBIX. TexHuka nuddepeHupoBanus

6 HuddepenuupoBanre  oOpatHbiXx  GyHKIUH, (QyHKUMNA, 33JaHHBIX  HESBHO,
napaMmeTpuieckH, Jorapudmuueckoe nuddepeHippoBanue

7 Huddepenmman. [eomerpuyeckuit  cmbicn  auddepennumana. [IpowsBogHble U
muddepeHmanbl BRICHMX TopsSAKOB. [IpubirkeHHbIe BEIYUCICHUS C TOMOIIBIO
muddepeHraos.

8 [IpaBuno Jlonuransa. @opmyna Tennopa. PackpeiTue HeonpeneneHHOCTEW Pa3IMuHOro
tumna. Pa3nokeHus OCHOBHBIX AJIeMEHTapHbIX pyHKIMH 1o popmynie MakinopeHa.

9 [TpuGnuxeHHbIe BEIYUCIEHHS ¢ TOMOLIbI0 popmyiibl Teitnopa.

10 | [TonmHoe uccnenoBanue GyHKUUI 1 nocTpoeHue rpaduxos. [Ipumepsr

11 | [MonHoe uccnenoBanue GyHKIUN U TOCTpoeHue rpaduxoB. [Ipumeps! (mpogomKeHNE)
CamocrosTenbHas padora Nel Ha ceMuHape 1o (pyHKUHAM OJIHOM nepeMeHHOM

12 | Pazgen 2. DyHKIUH HECKOJbKHX NepeMeHHbIX. JIMHMM W TMOBEPXHOCTH YpPOBHSI.
YacTHble pon3BOAHbIE U AU depeHInal nepBoro nopsaKa.

13 | Ionuwiit audpdepennnan. IIponsBoansie cnoxuoi Gynkuuu. [IpousBoaHas GyHKIUH,
3ajaHHOI HesBHO. YacTHBIE TIPOM3BOIHBIE M UG (EPEHIINATBI BHICIIUX MOPSIKOB.
Teopema IlIBapua.

14 | [Ipou3BoaHas 1O HAMpaBICHUIO. [ pajiieHT.

15 | DkerpemyM QYHKIIMH HECKOJIBKUX NTepeMeHHbIX. Heo0X0IMMbIe U TOCTATOYHBIE YCIIOBHS
JKCTpEMyMa.

16 | CamocrosiTesbHass padora Ne 2 Ha ceMHHape N0 (QYHKIHAM HECKOJIbKHX
nepeMeHHBIX

17 | Pa3nen 3. UHTerpajbHoe HCYHCIEHHE
[lepBooOpaznas.  HeompeneneHHbslii  wHTETpall U €ro  cBoiicTBa.  MeToj
HETIOCPEJICTBEHHOTO WHTETPUPOBAHUSI.

18 | UnTerpupoBanne ¢ TOMOINBIO 3aMEHBl IEPEMEHHOH, ITOJBEJICHUEM IOJI 3HAK
muddepernnana. MeTosr THTETpUPOBAHUS 110 YACTAM

19 | UnTerpupoBanue pallOHAIBHBIX JpoOel, WHTETPUPOBAHHE HEKOTOPHIX BHUJIOB
MppaMOHAITFHBIX ()YHKITHIA

20 | MHTEeTpHipOBaHNE TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | Beruucnenue onpeneneHHbIX HHTErpasioB 1o ¢opmyne Hprorona-JIeitOnuia. 3ameHa
MEPEMEHHON ¥ MHTETPUPOBAHUE 10 YaCTSAM B ONPEACICHHOM HHTETpaje.




22

[TpunoxeHus ONpeneNeHHOro HHTErpaja B TEOMETPUM M MeXaHUKe (BBIYHMCIICHHE
10 e TIIOCKUX (PUTYp, JUTMHBI KPUBOH).

23

[IpunoxeHus: ONpENeICHHOr0 HMHTErpaja B IeOMETPUM M MEXaHUKE (BBIYHMCICHHE
00BEMOB, TUIOMIAJICH MOBEPXHOCTH).

24

Heco6cTBeHHBIE HHTETPAIIBI IEPBOTO M BTOPOTO POJIA, UX BHIYHUCICHHUE.

25

33,[[8‘11/1, MIPUBOAAIINEC K KpaTHBIM HWHTETpajiaM. Brrancnenue HBOﬁHBIX HHTErpajioB

CBEJICHUEM K ITOBTOPHBIM. 3aJa4ll Ha U3MEHEHUE MOPSAAKAa UHTEIPUPOBAHUS B IBOMHOM
HWHTETpajie

26

I'eomerpuueckue ¥ (U3NYECKUE TPHIOKEHHUS KPAaTHBIX WHTETPajioB, MPHUMEPHI
BBIYMCIICHHUS.

27

KonTponbHOe TecTupoBaHue 1Mo Kypcy.

=

4. Y4eOHO-MeTOAM4YEeCKOEe 1 HH(POPMALIMOHHOE 00ecIeYeHue

4.1. HopmartuBHble 1okyMeHTbI H OCThI

@I'0OC 15.03.01. MammHoctpoenue. 2021.

AkaneMudeckuil yaeOHbIH TUIaH 10 HampaBieHuto noarotoBku: 15.03.01 MammuHocTpoeHue.
[Tpodwib: «MammuHbl 1 TEXHOJIOTHH 00pabOTKH MaTepHuasoB AaBieHreM». Popma 00ydeHus:
ounas. 2024.

Matpunia pacnpenenieHuss KOMICTCHIHMA 1o HampaieHwio moarotoBkn 15.03.01
Mammnoctpoenue. Ilpodpunb: «MamuHbl ¥ TEXHOJOTUHM O00pabOTKM  MaTepHalioB
naBieHueM». @opMbl 00yueHus: ouHas. 2024.

VYka3 Ilpesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «Ctpareruu Hay4HO-
TeXHOJIOrn4eckoro passutus Poccuniickoit denepanum.

[Tpuka3z MunucrepcTBa oopazoBanus 1 Hayku Poccutickoit ®denepanuu ot 23.08.2017 Ne 816
«O6  yrBepxneHun [lopsimka TPUMEHEHUS  OPTraHU3ANMSIMH,  OCYIIECTBIISIONIIMHE
o0pa3oBaTeNbHYIO JESTENbHOCTD, AIIEKTPOHHOTO oOyueHwus, JTUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHIA TIPH pealn3aui 00pa30BaTeIbHBIX IPOTPaMM».

4.2.  OcHoBHasi TUTEpaTYypa

®duxterronsl] .M. OCHOBBI MAaTEMAaTHYECKOTO aHAIN3a: YU€OHUK I BY30B, 15-¢ u3.,
crep. CIIO, Jlans. 2023. Yacts 1. 444 c.

@uxtenronsl .M. OcHOBBI MaTeMaTUYECKOT0 aHaN3a: Y4eOHHK /1715 BY30B, 14-€ u3s.,
crep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuit xypc matemarundeckoro aHanusa. T.1. [uddepennmansHoe u
MHTErpalbHOE UCYHUCIEHUS (PYHKIMH OIHOW nmepeMeHHOU. Psaapl: YueOHuK [DneKTpoHHBIN
pecypc]: yue0. - DnekTpoH. gaH. - Mocksa: @usmatiurt, 2015. - 444 ¢. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpaHna.]

4.3. [lonmoJHUTEeJbHAs JUTEepaTypa

[Muckynos H. C. luddepenimanbroe u MHTETpalbHOE UCUUCICHHS I BTY30B. B 2-X Tomax.
M.: Unrerpain - [Ipecc, 2009 — 416, 544 c. 180 k3.

3yokoB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocne B.b., Ilymkaps E.A. Kypc
MaTEeMaTUKH JIJIsi TEXHHYECKUX BBICHIMX y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MI'Y, 2012.
400 k3.

Kpatkuit xypc BbIcIIel MaTeMaTUKH [DIEKTPOHHBIA pecypc|: yued. - DIeKTpOH. JaH. -
MockBa:  JlamkoB u K, 2017. - 510 c. [Pexum pmocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.]



4. byrpos f1.C., Hukonbckuii C.M. Briciias maTemaTuka: yaeOHUK 711 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HWuterpanpHoe ucumciaeHne (yHKIMNA OAHONM M HECKOJIBKHX IEepeMeHHBIX. Teopus mous:
METOIMYECKUE YKa3aHHWs M BapHaHThl pacyeTHO-Tpaduueckux pador // BoayHo M.A.,
Bbopomauna C.U., ITokazees B.B., Teym B.JI., Tkauenko O.1.. M.: MI'TY «MAMMN», 2009.

6. Marematuueckuii ananmu3. Teopus npenenos u nuddepeHMaIbEHOE UCYUCIICHUE: OCHOBHBIE
MOJIOKEHUS TEOPUH, METOANYECKHUE YKa3aHUs U BapHaHTHI pacdeTHO-Tpaduyeckux padbort //
boaynos M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMWN»,
2009.

4.4, JaexkTpoHHBIE 00pa3oBaTeIbHbIE peCypChl

[IpoBenenue 3aHATUN W aTTeCTallMid BO3MOXHO B JHUCTAaHIMOHHOM (opMaTe ¢ MPUMEHEHHEM
CUCTeMBI JUCTaHIIMOHHOTO o0yueHusi yHuBepcutera (CHO-LMS) Ha ocHOBEe pa3pabOTaHHBIX
kadenpoii «MaTemaTHKa» AIEKTPOHHBIX 00pazoBaTenbHbIX pecypcoB (DOP) mo Bcem paznenam
MIPOTPaMMBI..

DIEeMEHTHI MATEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a

WuTterpanbHOe CUUCIICHUE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKIMN OTHON TIEPEeMEHHOM
JubpdepenunansHoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucYUCIIeHne PYHKIUH

HCCKOJIbKUX IICPCMCHHBIX
JIOTIOJTHUTEIBHBIC TIABBI https://online.mospolytech.ru/course/view.php?id=3592
MaATEMATHYCCKOI'O aHaJIu3a

Pa3paboranubsie DOP BKIIOUaIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

HOpr)IOK MMPOBCACHUA pa60T B MAUCTAaHOHMOHHOM Q)OpMaTC YCTaHABJIMBACTCA OTACIbHBIMU
paclopsHKeHUSIMH TIPOPEKTOpa Mo ydeOHOW paboTe /MM IEHTPOM Y4eOHO-METOAUYECKOM
paboTHI.

Ka>1<zu,n71 CTYI[GHT 06€CH€‘I€H I/IHI[I/IBI/I)IyaJ'[BHBIM HGOFpaHquHHBIM I[OCTYHOM K BHGKTpOHHOfI

OMOJIMOTEKE MOCKOBCKOI'O MOJIMTEXA

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

HNHTepHeT-pecypchl BKIIIOUAIOT yUeOHO-METOIUYECKUE MaTepUalbl B AJIEKTPOHHOM BUJIE,

NMpEACTAaBJICHHBIC Ha canre mospolytech.ru B pasaciic: «L[eHTp MATEMATHUYCCKOT' O 06p3.30BaHI/I$I)>

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

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

http://pmims.000webhostapp.com/xbookM0018/index.html Buaeokypc u TecTbl mo Teopun
BepOHTHOCTCﬁ U MaTEMaATUYECKOI CTaTUCTHUKE.

[Tone3nbie yueOHO-MeTOAMYECKHE U MH(OPMAITMOHHBIC MAaTEPHANIBI TPEICTABIICHBI HA CalTax:

http://exponenta.ru, http://eqgworld.ipmnet.ru/ru/info/mathwebs.htm.
[Tepedens pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHHKAITMOHHOM ceT «HTEpHET» 17151 OCBOEHUS
JMCHIUIUTAHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInuieH3u0HHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe
o0ecreyeHue


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
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822)%3B
http://pmims.000webhostapp.com/xbookM0018/index.html
http://exponenta.ru/
http://exponenta.ru/
http://www.matematikalegko.ru/
http://www.i-exam.ru/

Ne| HammenoBanme | Pazpaborumk 10 JocTynHOCTh Ccpuika Ha Enunbiii peectp
(mpaBoobnagaTenb | (JUIEH3HOHHOE, POCCHUICKHUX MPOrpamMM st
) CBOOOIHO 5BM u B/] (npu Hanu4un)
pacupocTpaHsieMoe
)
1 | Astra Linux [ OOO JIutieH3HOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'MN" 75

4.6. CoBpemeHHbIe MPO(deccHoHATbHbIE 0a3bI TaHHBIX U HHGOPMAIIMOHHbIE
CIPABOYHbIE CHCTEMbI

Hepeqeﬂb PECYPCOB CE€ETH I/IHTepHeT, AOCTYINHBIX NJf OCBOCHHUA NTUCHMUIIJIMHBI:

HaumenoBanue

Ccblika Ha pecypc JIOCTYNHOCTH

NuadopManmoOHHO-CIIPABOYHbIE CHCTEMBI

Stack Overflow

https://stackoverflow.co

m/

JlocTymHa B ceTu
WutepHer 6e3
OTpaHUYCHUH

HNudopmannonnsie pecypesl Cetu
KoncynbrantlInroc

http:// www.consultant.ru | JToctymto

ITopran ®enepanbHbIX
roCyJapCTBEHHbIX
00pa3oBaTeNIbHbIX CTAaHAAPTOB
BBICLIET0 00pa30BaHUs

http://www.fgosvo.ru.

JoctynHo

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

ru/

Jlanb https://e.lanbook.com/ JlocTymnHa B ceTH
WuTepuer 6e3
OrpaHUYECHUN

IPR Books https://www.iprbookshop | JoctymnHa B cetn

WuTepuer 6e3
OrpaHUYECHUN

IIpodeccnonanbHbie 6a3bl JAHHBIX



http://www.consultant.ru/
http://www.fgosvo.ru/

basa maHHBIX HaydHOU http://www.elibrary.ru JlocTymHO
AIIEKTPOHHON OMOIMOTEKN

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JlocrymHo
noJIrTeMaThuieckas peepaTuBHO-
oubnuorpaduueckas u
HAaYKOMCTpHUUCCKaAA
(bubnmmomeTpuueckas) 6a3a TaHHBIX

5. MartepuaibHo-TeXHHYECKOe o0ecnevyeHne TN CIUIINHBI

MarepuanbHO — TEXHUYECKas Oa3a YHUBEPCUTETA 00ECIIEUMBAET MPOBEJACHHUE BCEX BUJIOB
3aHSTHUN, IPETYCMOTPEHHBIX Y4EOHBIM IUIAHOM, U COOTBETCTBYET JACUCTBYIOIINM CAaHUTAPHBIM U
IIPOTUBOMOYXKAPHBIM IpaBUIaM U HOPMaM.

Kadenpa «Marematuka» He pacrosaraeT COOCTBEHHBIM ayIUTOPHBIM (OHAOM H
UCTIOJB3YyeT y4eOHBIC ayUTOPUH U3 001Iero (poHIa YHUBEPCUTETA.

[Ipu HeoOXoaMMOCTH Ui TPOBEACHUS HHTEPAKTUBHBIX MPAKTUYECKUX 3aHATHUI
HCIOJIb3YIOTCSI KOMIIBIOTEPHBIE KIaCChl YHUBEPCUTETA.

6. MeToanueckue peKoMeH AU

6.1. MeToauveckune peKoMeHIAUM JJIsI MPpenoaaBaTeas
10 OPraHu3anuM 00y4eHHust

[Ipexxne Bcero, cieayeT oOpaTUTh BHUMaHHE CTYJIEHTOB Ha TO, YTO MPAKTUYECKU BECh
M3y4aeMbIii UMU MaTepuall He TpeOyeT KaKou-Tu00 CreruaibHOU (JOTOTHUTEIBHON ) TOTOTOBKHI
U BIIOJIHE MOXET OBITh YCHEIIHO H3yuYeH, €Cld CTYIeHThl OyAyT Tmocemarh 3aHsATHS,
CBOEBPEMEHHO BBITIOJHSATH JIOMAIIHKUE 3aJJaHUs U MI0JIb30BAThCS (MPU HEOOXOAMMOCTH ) CUCTEMOM
MJIAHOBBIX KOHCYJIbTALlMN B TEUEHUE KAXA0r0 cemecTpa. Boieamme B Kypc MaTaHaIN3a pa3/iesibl
SIBJISIFOTCS KJIACCHYECKUMU, B TO K€ BPEMs OHU MPAKTUUYECKH OPUEHTHPOBAHBI, TaK KaK UMEIOT
LIIMPOKOE pacHpoCTpaHEHUe ISl pEeUIeHUsl Pa3HOTO pojJa 3aJad BHYTPU CaMOM MaTEeMaTUKH U
MPUKJIaIHBIX 3a7a4. IX ocBOeHHE OMOXET CTy/IE€HTaM JIOTUYECKH BEPHO, apIyMEHTHUPOBAHO U
SICHO CTPOUTHh YCTHYIO M MHCHbMEHHYIO PEYb, YCIECUIHO MPUMEHSTh HAKOILJICHHbIE 3HAaHUS B
npodeccnoHanbHOM e TENbHOCTH.

HeobxomuMo ¢ camoro Hauama 3aHSITHA PEKOMEHJIOBaTh CTYACHTaM OCHOBHYIO U
JIOTIOJTHUTENBHYIO JIUTEPATypPy, a B KOHIIE CEMECTpa JIaTh CIUCOK BOMPOCOB JUIS MOATOTOBKHU K
JK3aMEHY.

Ha nepBom 3aHsATHYN MO JUCHMILIUHE CIEAYyeT 00513aTenbHO MPOMH(GOPMUPOBATH
CTYZICHTOB O BHJIe U opMaxX TEKYIIECH U TPOMEKYTOUHOUN aTTECTAIHIA 110 TUCIUIUIMHE, CPOKaX
WX TIPOBENICHUSI, YCIIOBUSIX JIOMYCKa K MPOMEXKYTOYHON aTTECTAIlMU, TPUMEHSIEMbIX BHIaX
IIPOMEXYTOUYHOTO KOHTPOJIS.

W3noxxeHne TEOPETHUECKOro MaTepuasa JO0JKHO COMPOBOXKAATHCS WIUTIOCTPATUBHBIMU
puUMepamMu, TIIATeIHbHO OTOOPaHHBIMU MPENoaBaTeNieM TakK, YTOObI TEXHUYECKUE TPYAHOCTH U
BBIKJIQJIKM TPU DPELIEHUH 3a7aud HEe OTBJEKadl OT TIJABHOTO: OCMBICIEHUS HUIEH U CYyTHU
npuMeHsAeMbIX MeTon0B. ClieyeT BCerjna ykas3blBaTh HMPUMEPHI MPAKTUYECKOrO MPUMEHEHHS
PacCMOTPEHHBIX Ha 3aHATUSX YpaBHEHUH U HOpMyII.


http://www.elibrary.ru/
http://webofscience.com/

[TpakTrueckue 3aHATHS AOKHBI ObITh OpraHU30BaHbl MPENOIaBaTeIeM TaKUM 00pazoM,
YTOOBl OCTABAJIOCh BpeMs Ha MEPUOJUYECKOE BBIIIOJHEHUE CTYJEHTaMH HEOOJbIIOH
CaMOCTOSITENIbHON PabOTHI B AyAUTOPUH JUISI IPOBEPKU YCBOCHHS M3JIOKEHHOTO MaTepuaa.

[IpenogaBatens, BeAyHIM MPaKTHYECKHE 3aHATHUS, IOJDKEH COIJIacoBBIBaTh Yy4eOHO-
TEMAaTUYECKUH TUIaH 3aHATUHN C JIEKTOPOM, HCIOJIB30BATh €ANHYIO CUCTEMY 0003HAUCHUIA.

[lpenonaBarento ciueayer A0OMBATBCA CHCTEMATHYECKOHM HEMPEPBIBHOM  pabOTHI
CTYJCHTOB B T€UEHUE CEMECTpa, HEOOXOAUMO BBISBIISATH CHIIBHBIX CTYJI€HTOB M MPUBIEKATh UX K
Hay4YHOH paboTe, K y4aCTHIO B Pa3HOTO poJia OJIMMITHAIaX U KOHKYpCax.

CTyneHT [OJDKEH OHIyllaTh 3auHTEPECOBAHHOCTb IIPENojaBaTeNsi B JOCTHKEHUU
KOHEYHOTO pe3yJibTaTa: B IpuoOpeTeHNH 00yJaroIIUMUCS MPOYHBIX 3HAHHUHA, YMEHHI U BIIaJICHUS
HAKOIUICHHOM uH(opManuei uist pelieHus 3a1a4 B podeccnoHalbHOM 1eATeNbHOCTH.

5.1.1. O6pa3oBarejibHbIE TEXHOJIOTHHI

[IpoBenenue 3aHATUN U aTTECTAIM BO3MOYKHO B IMUCTAHIIMOHHOM (popMaTe ¢ IpUMEHEHUEM
CHCTEMbI AUCTAHIIHOHHOTO 00y4enus yuusepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX

kadenpoit «MaTemaTrukay 3EKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem pasienam
nporpamMmsl (cM. 11. 4.4).

[Topsimok mpoBeeHUsT paboT B TUCTAHIIMOHHOM ()OpMaTe YCTAHABIMBACTCS OTACIBHBIMU
pacropsHKCHUSMU TIPOPEKTOpa IO y4eOHO#M padoTe W/WIIM IEHTPOM Y4eOHO-METOIUYECKOM
paboTHLI.

6.2. MeToanyecKkue YKa3aHUsA s 00y4aIOIIUXCS M0 OCBOEHHIO
TUCHUTLTHHBI

Paznea 1: nuddepenunanbHoe ucuncienne GPyHKIUI 0JHON NepeMeHHOM

[Tpu nzyuenun nuddepeHnrnaibHOro HCUUCIeHNs QYHKINM 0HON TepeMeHHON o0paTuTe
BHHUMaHUE Ha MOHATHE Ipenena GyHKIMY B TOUKE U METO/bI ero Bbruucienus. [Ipenen — ogHo u3

OCHOBHBIX IMOHATHH MareMarnyeckoro ananusa. [Ipu BerayCQeHy HpeI[eIIOB Q)yHKLI}pI HaJ0
MIPEX/Ie BCETO, BBUICHUTH XapakTep HEOIPEIeIEHHOCTH , 5 0-00, 00 ) . dT00bI

o = )
OBJIAZIETh TEXHUKOMN pEIICHU 3a7ja4 Ha BBIUMCIICHUE MPEEIIOB, HAJ0 3HAaTh JBa 3aMeyaTelIbHbIX
npezena, Tabauily SKBUBAaJEHTHBIX OECKOHEYHO MajbIX, MpaBuiio JlonuTans, pa3iuyHble IPHEMBI
PacKpbITUS HEONPEJEICHHOCTE B 3aBUCHMOCTH OT BHJAa (DYHKUMHM M PELIUTh JIOCTATOYHO
00JIbIII0€ KOJTMYECTBO 3ajau.

[Tpn M3ydyeHuu TeM, MOCBSIIEHHBIX NPOM3BOIHONW M TuddepeHrany (QyHKIUH, HAIO0
OCMBICJIMTh UX T€OMETPUUYECKHI CMBICII, TOHUMATh Pa3iINuue MeXly HUMHU (TuddepeHuan - 3To
rJIaBHas JIMHENHas 4acTh npupameHus ¢yHkuuu). TBepao 3HaTh (Kak TaOIMIly YMHOXKEHHS)
dopmynbl  audQepeHIUpPOBaHUS ~ OCHOBHBIX  3J€MEHTapHBIX  (YHKIMA U I[paBHia
muddepeHpoBanus (Bce, KOHEYHO, HO OCOOEHHO NpaBWiIo TUBdEpEeHIIMPOBAHUSI CIIOKHOM
GyHKINN).

OOpaTtuTe BHUMaHHUE TaKke Ha ocoOeHHOCTH TuddepeHrpoBaHus GYyHKIUHN, 3aJaHHBIX
B HESIBHOHM (popMe, TapaMeTpHUECKH, Ha IPUEM Jorapugmuyeckoro auddepeHupoBaHusi.

Cnenyer ueTko 3HaTh M YMETb IPUMEHSATh AJITOPUTM HCCeloBaHUS (QYHKIUN U
MOCTPOESHUSI TPaQUKOB: OINpeIesIeHIe TOUEK Pa3phiBa (M UX KJIACCH(PHUKAIINIO), ACUMIITOT Tpaduka
(BepTUKaNbHOM, HAKJIOHHOM, TOPU30HTAJIBHOM), HEOOXOAMMBIE M JOCTATOYHBIE YCIIOBUS
MOHOTOHHOCTH (DYHKITUH, CYIIIECTBOBAHUS JIOKAILHOTO SKCTPEMYMA, IIPOMEXYTKOB BBITYKJIOCTH
Y BOTHYTOCTH (DYHKIIMM U TOYEK IMeperuoa.

Pa3nen 2: nuddepenuuanbHoe ucuncjieHue PYHKINH HeCKOJbKHX NMepeMeHHbIX



[Ipy u3yueHum HaHHOTO paszaena oOpaTUTe BHUMAHUE Ha TO, YTO (YHKIHS JBYX
MIEPEMEHHBIX MMEET HArJsAHbIA TFeOMETPUUECKUN CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
IIPOCTPAHCTBE

Hago ocMbICTUTh MOHATHS YaCTHBIX HPOU3BOAHBIX W MOJHOrO nauddepennmana u
OCOOCHHOCTh WX BBIUMCJICHHSI, OBJIAJIETh TEXHUKOW BBIYUCIICHUS MPOU3BOIHBIX OT CIIOXKHOU
(GYHKIIMM HECKOJIbKMX MepeMeHHbIX. CieayeT oOpaTuTh BHMMAaHHE Ha TO, 4TO A (QYHKIUU

L= Z(X, Y) CMELIaHHbIE YacCTHbIE IPOM3BOJHBIE BTOPOIO IMOPSAJKA PaBHbBI MEXAYy COOOM:
0%z _ 0%z
oxdy  dyox

(Treopema IlIBapiia), To ecTh MOPSAOK AU HEPSHIUPOBAHUS HE UMEET 3HAYCHHUS.

s GyHKIIMY HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHHsI (PYHKLIUU B IPOU3BOIHHOM
HaMpaBJICHUU XapaKTepu3yeTcsl IMPOU3BOJHON [0 HaIpaBJICHHUIO, a HAWOOJbIIAs CKOPOCTh
u3MeHeHHs (yHKIMU Oy/eT B HAaIllpaBJICHUH BEKTOpA IPAHEHTA.

Cnenyer oOpaTuTh B 3TOM TeMe BHMMaHHE Ha HEOOXOIMMOE U JOCTATOYHOE YCIIOBUS
CYIIECTBOBAHUS IKCTpeMyMa (PYHKIIUU HECKOJIBKHUX TIEPEMEHHBIX.

Paznen 3: HHTETrpajJbHOC HCUHCJTICHUE

B uHTerpasibHOM  MCUMCIEHMM pelaeTrcs 3ajadya, oOpaTHOM TOH, KoTopas
paccMmarpuBaiach B qudpepeHnaIbHOM HCUUCICHUN: HEOOXOAMMO HAUTH ISl TAHHOW (DYHKITUN

f(X) Takylo (YHKIIMIO, IPOU3BO/IHASL OT KOTOpOW ObuTa ObI paBHa 3amaHHON. HTerprpoBanue

(GyHKUIMN — TOCTATOYHO CIOXKHBIN pa3jiesl MaTeMaTHKH, OBJIAZIETh KOTOPBIM MOKHO TOJIBKO, €CIIH
CTY/IEHT «BO3bMET» JIOCTATOYHO OOJIBLIOE KOJMUECTBO UHTErPAIOB PAa3HOTO TUIIA.

Hamo TBepno 3Hath TaOmWIly HMHTETPAIOB OT OCHOBHBIX JIIEMEHTAPHBIX (YHKIUH,
OCHOBHBIE METOAbl HWHTErPUpPOBaHUS (3aMEHa IMEPEeMEHHOM, TOojABeIeHHe TOJ 3HaK
muddepeHnnana, HMHTETPUPOBAHME [0 YaCTAM, IMPUEMbl BBIYUCIEHHS WHTErpajioB OT
panMoHaNBHBIX JpoOei, OT pa3HOTr0 TUIIA TPUTOHOMETPHUECKUX (DYHKITHIA).

Hano ocMbicinTh €AMHCTBO MOAXOAA K IOCTPOEHHUIO ONPENENIEHHBIX, KpPAaTHBIX,
KPUBOJIMHENHBIX, IOBEPXHOCTHBIX UHTETPAJIOB — MOCTPOCHUE HEKOTOPON MHTErpajabHON CYyMMBI
U IIPEAEIIbHBIN IEPEXO.

3HaTh TEOMETPUYECKHI CMBICT U OCHOBHYIO (DOpPMYJIYy BBIUMCIEHUS OIpEeeHHBIX
uHTerpanoB — gopmyny HeroTona — JleiiOHMIIa, reoMeTpudeckie U (PU3NYECKUE MPUIOKECHUS
OIpEeJICIEHHBIX M KPAaTHBIX HMHTETpajioB, YMETh HAXOJIUTh IJIOUIA[b IUIOCKON (UTYpHI, AJTUHY
KpUBOH, 00bE€M U TUIOIIAb TOBEPXHOCTH TEJ BPALCHUS.

7. ®OH/I OLIEHOYHBIX CPE/ICTB

®DoH/T OIEHOYHBIX CPENCTB mpesacTaBieH B [Ipunoxkennn 2 k pabodeil mporpaMMe U BKJITIOYAET
pa3aenbl:

1. MeTo bl KOHTPOJISI M OLIEHUBAHUS PE3YJIbTATOB O0YUEHHUS.
2. lIkana 1 KpUTEpUH OLICHUBAHUS PE3YIbTATOB 00YUEHUSI.
3. O1ieHOYHBIE CPEJICTRA.

3.1. Texymuii KOHTPOIIb.

3.2. [IpomexyTouHas aTTecTaIus.
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IMpo¢uib mMoaAroTOBKHU
NuTennexkryaibHble HHGOPMANMOHHO-U3MEPHUTEIbHbIE CUCTEMbI
®opMma 00yYeHHUsI: OUHAS
I'ox naGopa: 2024/2025
(0axanaBp)

Buabl yueOHol padoThI,
Ne o, = & | BKIIOYAH CAMOCTOSTENLHYIO Buubl camocTosiTeNbHOH paGoTe DopmbI
0 =
Paszen 2 é 5 padoTy CTy1EeHTOB, CTyenToB aTrecTanuu
n/n o =
S s S U TPYA0EMKOCTh B Yacax
J | II/C | Jad | CPC | KCP | K.P. | K.II. | PI'P | Pedepar | K/p ) 3
Bropoi cemecTp
Paszgea 1. Inddepenuunanbuoe
HCYHCIeHHe PYHKIUHA OHOMI
nepeMeHHoM. Yucnoas
nocienoBarenbHOCTh. [Ipenen
YHCJIOBOI OCIEN0BATEILHOCTH U
1.1 2 1 2 2 4 +

ero ceoucrsa. IIpasuna
IIPENIENBHOIO NEPEX0Ia.
Oynkuus. [Ipenen pyHkumu.
Teopemsl 0 mpenenax GyHKIUH.
Briiaua 3ananuii PI'P Ne 1 o
MATEMATHYECKOMY AHANU3Y.




1.2

IlepBbIil ¥ BTOPOM 3aMedaTelIbHbIC
npenensl. beckoHeyHO Manble U
OCCKOHEYHO OOJIBIINE BEIMYUHBI.
OKBHUBAJICHTHbBIE 0EeCKOHEYHO
Majble BEIUYMHBL. PackpeiTe
HEONPEeIeIEHHOCTEN pa3zHoro
THUIIA.

1.3

HenpepeiBHOCTS  QyHKIMI B
TOYKE HM HA  IPOMEKYTKE.
OpHocTopoHHME npenenbl. Touku
paspsiBa ¢byHKIUH, 175
KJ1accuukarms.

1.4

[TpousBonHas GyHKIHU.
I'eomerpuyecknii u
MeXaHUYeCKUI CMBICII
IIPOU3BOJHOM. [IpaBuina
muddepeHunpoBaHus U HopMyIIbl
BBIYUCIICHUS IIPOU3BOJHBIX.
Tabnuia npon3BOIHBIX OCHOBHBIX
AJIEMEHTapHBIX GyHKIMA.
Texnuka nuddepeHpoBaHus

1.5

Huddepenunan. [IpousBoansie u
Qg depeHImabl BBICILINX
TOPSI/IKOB. [TpubnmxenHbIe
BBIYUCIICHUS c MIOMOIIBIO
nuddepeHnmanos.

1.6

[IpaBuno Jlonurans. ®opmyna
Telnmopa. Pa3znoxeHnus OCHOBHBIX
DIIEMEHTapHbIX  (QYHKIUH 10
dbopmyre Teitnopa.




[TpuOnKeHHbIE BBIYHUCICHUS C
nomoinbio dhopmynsl Teitnopa.

OcHOBHBIE TEOPEMBI
nuddepeHIaIbHOTO
UCUUCIICHUSL. MOHOTOHHOCTh
byHKIIH, 9KCTPEMYMBI.
17 HeoOxonuMmbple M J10CTaTOYHBIE
| ycnoBus MOHOTOHHOCTH,
JIOKaJIbHOTO AKCTPEMYyMaA.
HccnenoBanue BBIITYKJIOCTH
rpaduka GbyHKIHH. Touku
neperuoa.
OO0mass cxema  HCCIIEJOBAHUS
GyHKIMH M [OCTPOCHHS  ee
rpa¢puka. CpoiicTBa (QyHKIHIA,
HEMpepbIBHBIX ~ HAa  OTpE3Ke.
18 | Hanbomsmee w  Hammenbmee
3HaYeHUs (PYHKIIMU Ha OTpE3KE.
CamocrositenibHass padora Nel
Ha cemMHHape 10 (QYHKUHAM
OJIHO¥ epeMeHHOH
Pasznen 2. DOyHKIHA
HeCKOJIBKHUX nepeMeHHBbIX.
Ilpenen ¥ HENPEPBIBHOCT.
OcHOBHBIE CBOMCTBa
1.9 | HETIPEepPBIBHBIX GbyHKIUH.
Yacrasle npoussBojHble. IlosHbIN
nuddepeHmman.
Beiiaua 3ananmnii PI'P Ne 2 mno
byHKIMAM HECKOJIbKHX

HepeMeHHbIX




1.10

[Tpon3BoIHBIE CIOXKHOM (PYHKITHH
HECKOJIBKUX MEPEMEHHBIX.
YactHble MIPOU3BOIHBIE u
nuddepeHmanb BBICIIIHX
nopsakoB.  Teopema  IlBapua.
[TpousBogHasi MO HaMpaBICHHUIO.
['panueHt.

10

1.11

DKcTpeMyM (QYHKITUU HECKOJIBKUX
nepeMeHHbIX. HeoOxomumbie wu
JIOCTaTOYHBIE yCIOBUS
AKCTpEMYyMa.
CamocrosiTesibHass padora Ne2
Ha ceMuHape 10 QYHKUUAM
HECKOJILKUX TepeMeHHbIX

11

1.12

Paznen 3. HNuTerpanbHoe
HCYHCJ/IEHHe

[TepBooOpa3zHasi.
HeornpeneneHuslii HHTErpAl U €T0
cBoiictBa. Tabnuua uHTErpasoB
OT OCHOBHBIX  JJIEMEHTapHBIX
GyHKIMIA. Meron
HEINOCPEICTBEHHOT O
MHTETPUPOBAHUS.

Bpiiauya 3aganmii PI'P Ne 3 mo
HHTErpajbHOMY VICUYHCIECHHIO

12

1.13

WHTerpupoBaHnne ¢ IMOMOIIBIO
3aMEeHBI NEPEMEHHOMH,
TIOJIBE/ICHUEM oI 3HaK
muddepeHnmana. Merton
WHTETPUPOBAHMUS 110 YaCTSIM

13

1.14

WHTerpupoBanue parroHaIbHBIX
npobeit MHTErpUPOBaHUE

14




HEKOTOPBIX BHJIOB
UpPpaLMOHAIBHBIX u
TPUTOHOMETPHUYECKUX (QYHKIUH.

1.15

3ajauun, NpUBOJALIME K MOHSATHUIO
ONpEJIETICHHOTO WHTErpasa.
CaoiicTBa ONPEACIICHHOTO
unrerpasna. ®opmyna HeroroHa-
JletibHuna. 3aMeHa MepeMeHHON 1
WHTETPUPOBAHUE II0 YACTAM B
OTIPEICTICHHOM HHTETpaie

15

1.16

[IpunoxkeHus  OMpeAeNeHHOTO
UHTETpaJla B  TEOMETPUM U
MEXaHHUKE (BBIUMICIIEHUE
wiomaaed  MIOCKUX ¢buryp,
JUTMHBI KPUBOIA, 00BEMOB,
TJIOIIAJICH TTOBEPXHOCTH).

16

1.17

HecoGcTBeHHBIE HMHTETpaJibl
MEpBOr0 M BTOPOr0 poJa, HUX
CBOMCTBA.

17

1.18

3ajaun, NpUBOJAIIME K KPaTHBIM
WHTErpanaM. J[BOMHON U TPOMHOM
WHTETpAaJbI, 150 CBONCTBA.
Briuucnenne JIBOMHEIX
VHTETPAJIOB CBEJICHUEM K
MOBTOPHBIM. ['eomeTpuyeckue u
buznueckue MIPUIIOKEHUS
KpaTHBIX UHTETPATIOB
KoHnTpoJbHOe TecTHUPpOBaHUE

18

®opma aTTecTanumu

19-21

Bcero yacoB mo AucuuILINHE

18

54

72

PI'P







Ilpunooscenue 2

®OH/I OHEHOYHbBIX CPEACTB
MO JUCHMILINHE

«MaTeMaTHYEeCKHHA aHAJIU3»

Hanpasnenue noarorosku: 09.03.02 «apopMamoHHbIE CHCTEMBI U TEXHOJIOTUN.
[Tpoduib: «MHTEMIEKTYyalbHbIE HTHPOPMALMOHHO-U3MEPUTENbHbIE

CUCTEMBI».

®opmbl 00ydeHUS: OUHAS.

Kadenpa: «Matematuka»

1. MeToabl KOHTPOJISAA M OLIEHUBAHHS Pe3yJbTATOB 00yUYeHUsI

I[Hﬂ KOHTPOJIA YCIICBACMOCTH N Ka4€CTBAa OCBOCHUSA JUCHUITIIMHBL HaCTOﬂHICf/i
IIPOrpaMMOM IPEyCMOTPEHBI CIEAYIOIINE BUIBI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH yCIeBaeMOCTH (TEKYIU KOHTPOJIB);
- IPOMEXKYTOYHAs aTTeCTalMsl (IK3aMEH).

2. llIkajia ¥ KPUTEPUH OLIEHUBAHHS Pe3yJIbTATOB 00yUeHUsI
dopma NPOMEKYTOYHON aTTECTALMHU: IK3AMEH

[IpomexyrouHas arrectanus oOydaromuxcsi B (oOpMe dK3aMeHa IIPOBOAUTCSA 110
pe3ysbTaTaM BBIIIOJHEHUs BCEX BUIOB yuyeOHOM paboThl, MPEeTyCMOTPEHHBIX Y4EOHBIM ILIaHOM
10 JAaHHOW JUCLUIUIMHE, TPU TOM YUUTHIBAIOTCS PE3YIbTATHI TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
B TeueHue cemecTpa. O1eHKa CTENEeHN JOCTHKEHHS 00yUYaroIMMHUCS INIAHUPYEMBIX Pe3yIbTaToOB
0o0y4YeHMsI 10 JUCLUIUIMHE MPOBOAUTCS MpernojaBareieM, BEAYIIUM 3aHATHS 10 JAUCLUILINHE
METOJIOM DJKCIEPTHOM oueHKH. [lo uroraM npoMeXyTOYHOM AaTrTecTaluud IO AWCLHIIINHE
BBICTABJISIETCS OLIEHKA «OTINYHO», «XOPOILIO», «YIOBIETBOPUTEIBHO» HIIU
«HEYJOBJIETBOPUTEIILHO.

Ikana oneHUBaHUA Onucanne

Bremmonaensl Bce  00s13aTejIbHbIE ycioBud NMOATOTOBKH
CTyACHTA K l'lpOMC)KyTO‘-lHOﬁ aTTeCTalMM, IIPEIYCMOTPCHHBIC

IpOrpaMMon JUCLUILINHBL. CryaeHT  I€MOHCTpHUpPYET
COOTBETCTBUE 3HAHMI, YMEHHI, HAaBBIKOB TOKa3aTEIsIM,
OT1nu4HO MPUBEACHHBIM B TaONWIAaX, OMEPUPYET MPUOOPETEHHBIMH

3HAHUSIMU, YMEHUSIMH, HABBIKAMH, MPUMEHSAET UX B CUTyalUsIX
TIOBBIIIICHHOW CJIOXKHOCTH. [Ipu 3TOM MOTYT OBITH OMYIIEHBI
HE3HAYUTENIbHbIE OIMOKH, HETOYHOCTH, 3aTPYAHECHUS MPHU
MEePEeHOCe 3HAaHU U YMEHUI Ha HOBBIE, HECTAHJAPTHHIE 33/1a4H.




Xoporo

Broinonnensl Bce o0si3aTe/ibHbIe YCJAOBHUSI MOATOTOBKH
CTYI€HTA K NMPOMEKYTOYHOM aTTeCTAUMM, IPETYCMOTPEHHbBIE
MPOrpaMMoOi JUCLIUILINHEL. CryneHnt JEMOHCTPUPYET
COOTBETCTBME 3HAHWM, YMEHHI, HABBIKOB IIOKa3aTEJsM,
MPUBEJICHHBIM B Ta0JIMIaX, OIMEPUPYET MNPUOOPETCHHBIMU
3HAaHUSIMU, YMEHUSAMH, HaBbIKaMU. B TO ke Bpems IpH OTBETE
JIONYCKAET HECYIIECTBEHHbIC NOTPEIIHOCTH, 33Jla4yd PELIAET C
HeJI0YeTaMHM, HE BIUSIOIIMMH Ha OOIIUI X0 pelIeHusI.

y,[[OBJ'I@TBOpI/ITeJ'IBHO

BoinonHeHnsl Bce o0si3aTesbHbIE YCJOBHUSI MOATOTOBKH
CTYJAEHTA K IPOMEKYTOYHOH ATTEeCTAllUH, IIPEIyCMOTPEHHBIE
MporpaMMoil  JMCLMIUIMHBIL. CryaeHT  JI€MOHCTpUpPYET
COOTBETCTBUE 3HAHMI, YMEHMI, HAaBBIKOB I[1OKA3aTeNsIM,
MPUBEACHHBIM B Ta0IULAX, ONEPUPYET MPUOOPETEHHBIMU
3HaHUSAMH, YMEHUSIMH, HaBbIKaMu. Ho MOKa3bIBaeT HErIyOoKHe
3HAHUSA, TPU OTBETE HE [OMYyCKaeT TpyObIX OIIMOOK WM
MPOTHBOPEYHii, OJHAKO B (POPMYITUPOBAHHH OTBETA OTCYTCTBYET
JIOJKHAS CBSI3b MEXKAY aHAIIM30M, ApIYMEHTALMEN U BBIBOJAMU,
B pEUICHWH 3aJa4 MOTYT cofepxkaTbcs rpyObie omuOku. [lns
[IOJIyYE€HUsI TIPAaBUJIBHOTO OTBETa TPEOYIOTCS YTOUYHSIOLIUE
BOIIPOCBL.

HeynosnersopurensHo

He BbinosHeHsl o00s3aTe/IbHbIE YCJOBHSI NOATOTOBKH
CTYJAEHTA K IPOMEKYTOYHOH ATTECTALUM, IIPEyCMOTPEHHBIE
nporpamMmmont nucnuiuimHel, WJIM  cTyneHT [aeMoHCTpupyer
HENOJIHOE  COOTBETCTBUE  3HAHUM, YMEHUN,  HaBBIKOB
MPUBEACHHBIM B TaOiuIax, JIOMYCKalOTCSd 3HAYUTENIbHbIE
OLLIMOKH, IPOSIBIISIETCS OTCYTCTBUE 3HAHUM, YMEHHI, HABBIKOB IO
psAly TOKasareled, CTYACHT MCIBITBIBACT 3HAYUTEIIbHbBIC
3aTPyAHEHUS IIPYU ONIEPUPOBAHUM 3HAHUSAMH U YMEHUSIMHU.

3. OueHo4YHbIE CpeaCcTBA

/o

HaunmenoBanue
OIICHOYHOTI'O
CpeacTBa

IIpeacrasnenue
OLICHOYHOT'O CPEJICTBA
B ®OC

Kpatkas xapakTepucTuka OleHOYHOTO
CpeacTBa

KonTponbHas
(camocTosATEIHHAS)
pabora

(KP)

Cpexnctso IIPOBEPKH YMEHU#
MPUMEHSTh IOJyYE€HHbIE 3HAHUS IS
pelIeHns 3a1a4 ONpeIeIIeHHOrO TUIIA 110
TEME WU Pa3eiy

KoHnTponbHbie
3aJaHUs

PacuerHo-
rpaduyeckas
pabora

CpenctBo NpoBEpKU YMEHUI IPUMEHSITh
MOJy4YeHHblE 3HAHUA [0  3apaHee
OIpEACIEHHON METOUKE Ul PELICHUs

Kommrexkr 3amanuii
TS BBITIOJTHEHUSA
pacyeTHo-




(PI'P) 3a7a4 WIA 33JaHU 110 MOAYJIIO WIIN rpadguveckoit
IUCLHHUILINHE B LIETIOM. paboThI

CpeacTBo KOHTPOJIsS, OpPraHM30BaHHOE

KaK crielabHas Oecena
MeAaroru4ecKoro paboTHUKa C
YerHslii ompoc | O0yYarOUIMMCs Ha TEMbI, CBS3aHHBIE C Bompocs o
3 cobeceroBanue, n3y4yaeMoi JIMCIIUILIMHOM, u TeMam/paszaeiiam
(YO) paccuMTaHHOE Ha BBICHEHHE O0Obema JMCIUILIHHBL
3HAHUH oOyuJaromerocs 1o
OTIpE/ICIEHHOMY pazneny, TeMe,
npoOjemMe u T.1.
Cucrema CTaH/apTU3UPOBAHHBIX
3aJaHuH, TTO3BOJISIONIAS
4 IE%T aBTOMAaTU3UDP Bapuanr Tecra

OBaTh MPOLEAYPY H3MEPEHHUS YpPOBHS
3HAaHUI U yMEHHMI 00y4aromerocs.

5 | Dk3amenanuoHubie | CpeCTBO MNPOBEPKH 3HAHWN, yMEHHUH, | DK3aMEHAIMOHHBIC

OMIIeTHI HABBIKOB. MOJET BKJIFOYATh KOMIUIEKC | OHIICTHI

(OB) TEOPETUUECKHIX BOPpOCOB, 3ajad,
MPAKTUYCCKHUX 3aaHHH.

3.1. Tekymmii KOHTPO.JIb

OneHouyHbIE CpelcTBa TEKYLIEr0 KOHTPOJIS YCHEBAEMOCTH BKIIOYAIOT KOHTPOJIbHBIE
BONPOCHl M 3a7aHus B (¢opMme OJaHKOBOTO TECTUPOBAHHUS M KOHTPOJS OCBOEHHS
0o0y4aromuMucs pas3aesoB IUCHUIUIMHGL, Tpuem PTP.

Conepixanue pacueTHoO-rpaguyecKkux pador.

PacuerHo-rpaduueckas pa6ora Nel no nudpepeHunaIbLHOMY HCHUCTEHUIO (PYHKIUI OTHOM
NepeMeHHOH

Kpatkoe copeprkanue 1 3Tarbl pacdeTHO-rpaduueckoil paboThl:
[Ipenen yncioBOI MOCIEOBATENBLHOCTH, TIPEAEN (HYHKIUH.
HccnenoBanue GyHKIIMK Ha HEIPEPHIBHOCTb.

Brruncnenue npou3BoIHBIX (QYHKIUH.

HccnenoBanue GyHKIMHU, TOCTPOCHUE IPa(UKOB.

PacueTHo-rpaduueckas padora Ne 2 mo pyHKUHSAM HECKOJbKHX NepeMeHHbIX.

Kpatkoe conepkanue pacyeTHo-rpadpuieckoil paboThl:

@DYHKINH HECKOJIBKUX NepeMEeHHbIX. YacTHbIe MPpon3BoIHbIE. [IpON3BOIHBIE OT CIOKHBIX
¢ynkuuit. [IponsBoaHas O HaNpaBIEHUIO U IPAIUEHT. DKCTPEMYM (YHKIUH IBYX
MEePEMEHHBIX.

PacueTHo-rpaduueckas padora Ne 3 mo HHTErpajJbLHOMY HCUYHUCIEHHUIO.

KpaTkoe conep:xanue u 3Tarbl pacueTHO-rpaduueckoil padoThl:
Ilepguviii oman:

Mertonbl uHTErpUpoBaHus. Beruncienne HeonpeneneHHbIX HHTErpalloB.
Bmopoii sman:



[TpunoxkeHus onpeeneHHbIX HHTErpaioB. VccienoBanue cXoAMMOCTH HECOOCTBEHHBIX
MHTETPAJIOB.

KommiekT 3axannii
JJIS BBINIOJIHEHUSI pacueTHO-Tpadudeckux pador (PI'P)
IO TUCLHUILINHE «MaTeMaTHYeCKU aHAJIN3»

Teopus npenesion u nuddepeHnupoBanne GQyHKIUN OJHOM NepeMeHHOM
1. Haiitu npenenst:

(2—n)2—(1+n)2 3/Qn3
lim “m«/n+2—\/8n +3

7

n*°C(1+n)2—(2—n)2 e Yn+S+n

(2[’]2 =+ n?

i s e

n%wk n+1)
. 2 . 2
lim 2x2 +11x+15 lim ¥ .
x>-3 X+3 0 sin - 3X
2n+1 _ 5n—l sin 3x ctg7x
lim— lim lim 1-3x
s 3n+2 +5n x—0 l_exz X—+0

0, x<-m

2. VccrnenoBaTh Ha HENPEPHIBHOCTD U BBIOJIHUTD YEPTEXK: Y = J sinx, —m <x<0

}TE , x>0
3. Haiitn mpon3BoHYIO QyHKITHH:
2(3¢ + 4 -x-2)  y=Inarcsin \/ire;L
TN v
(x _ 3t? +1
e
V2 4
| 3
y =sin| +t\
[ By
C0OS6X .
== =arctg? ——— +sinln2x
y 3sin(12x+1) y g 1—2%2
X - + =T7X
y:arctg3ln—"’xC sin (x 5 ) y
X+2 y



X =e" cost,

et
cost

4. CocTaBUTh YpaBHEHUS KacaTeJbHOW M HOpPMaJM K JIaHHOH KPHUBO# B TOYKe ¢ abcumccort Xo:
y=x2+8Jx-32, x,=4.

1
_ y2
5. I[IpoBecTy MOJIHOE MCCIIEIOBAHUE U TTIOCTPOUTH TpaduK f (X) =Xt
X



q)YHKI.II/II/I HECKOJBbKHUX IEPEMEHHDBIX
Zr :Zr Z:)(2_1_3)/2

1. Haiftu yacTHbIE IPOU3BOIHBIE BTOPOTO MOPSIIKA, YOSTUTHCS, YTO  xy .
yx -

M(x,y)z="> M(46)

Xy
2. Haiitu rpanuent pynkuuu z = f (x,y) B TOUYKe o 0 0 - .

0

3

3. UccnenoBarh Ha SKCTpeMyM GyHKIHIO Z = X2 — X+ y2 +2y.

HNHuTerpupoBanue
Beruucianrsb HEOIIPEACICHHBIC HHTEI'PaJIbI
¥ Ix2 e fo* cosa
, X+ 27%dX, X +1)e*dx , [xcos3xdx, J€ COSXOX,
2(X + Jx I I
dx dx X +18 X+1 sindx
dx, dx, [—-dx
it opiae’ lyzipprs’ °X=B)x+2) x2+3 COS? X
Beruucaursb onpeacJIeHHbIC HHTEIPaJibl
7.6 2 1 dx 1 « ¢’ dx
[ 3sin xcosxdx, o J(x=1)e dx ——
[\1+3x e
0 0 0 1
6 dx 2 14 x2 <4 dx X2 + 2
o T D AN
11+3x-2 -arctgx 3x+5)* 1
-2 1 0

X 2 4—x%dx . , b dx
I dx,, I 3sin  xcos xdx , t[x/1+3x ,

0 J1+x? 0 '

1 e dx

[S —

fo-vede [ i
Heco0cTBeHHBIC HHTEIPaJIbI

1. Vkaxure, Kakoi 3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISICTCS CXOISIIMMCS
Tf(dX, Tx*dx, T\/—xidx .
1 1 1

2. Beraucnute uHTET paJl, YCTAHOBUTH €0 CXOAUMOCTDb UJIU paCXOOAUMOCTL = (x

1+ x2

©

3. BoluncuTh MHTErpaj, YCTAHOBUTH €0 CXOAMMOCTh HJIM PAcXOAUMOCTH | In xdx

1
a% 4. BHIUHCIUTD HECOOCTBEHHBIH HHTErpal |
X



, YCTAHOBUTH €0 CXOAUMOCTDb HWJIN

PacXxoUMOCTb.



Ldx
5. BeruucanuTh HeCOOCTBEHHBIN MHTETpall | ~5 , YCTAHOBUTB €r0 CXOAUMOCTD MM
-1
PacxoUMOCTb.

KpaTHble HHTerpaJibl

1. '3MeHnTh NOPSAAOK HHTETPUPOBAHUS B IBOMHOM MHTEIrpaje

2 6-x 1 2-y

a [dx [ f(xy)dy, b. b[oly[ f(x, y)dx -

2x

2. Beruucnuthb JJ(lO — x2 — y?)dxdy, D={(x,y)[1<x<2 0<y<2}.
)

3. Beruncnutsb
'|I;_[(12x2y2 +16x3y3)dxdy;
D: x=1, y=x2 y=—k.
4. Bpaucnuthb

[[(x? +y)dxdy, D —MHOMXecTBO TOUEK IIOCKOCTH, OrPAHHUEHHOE THHHUSIMH
D)

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

5. Haiitu tutomaie GUrypsl, OrpaHUUEHHOMN JaHHBIMH JTHHUSIMA
y=3 K, y=4¢", y=3, y=4

o o — y2
6. Haiitu mimonans ¢purypsl, orpaHndeHHON uHuAMu Y = X°, y=—x+2

8. Haiitn o0peM Temna, moJydeHHOTo BpaimieHrneM BOKpyr ocu OY ¢Gurypsl, orpaHu4eHHON

JIUHASIMHA y=x3, y=1, x=0.

9. Haiitu 06beM Temna, Hoay4eHHOro BpalieHneM BoKpyr ocu OX gurypsl, orpaHMueHHON

JIMHUAMU y=x2, y2:x,

KoHnTpoJbHbIe padoThl (IpHMepbI)
BapuaHT

1. IToctpouts rpaduk: y = 3 cos 2x
2. Haiitn npenensr:
2 2
2 2

1) lim (5-n), +(5+n),  2)lim 1-cos 2x 3) lim X —X°,—x-2

”%w(S—n) —(5+n) x>0 @2% _q xs2x —2X +X—2



Iim(lJrLOSZX\X 6) Iim(x— xz—x+1)

| v

1+ Xxcos x X0

4) lim [z 1 5)
|

x—2 |n(X_1) x—0



J—x, x<0
— 2
3. HccnenoBarh Ha HEIPEPHIBHOCTD U BHIIOJIHHUTH YEPTEXK: y={x,0<x<2
}3, X>2
Bapuant
1. Haiftu npoussozsyto Yy
X
a) y=arctg® InWC 5) :( X)
X+2 y J
. X3
B) sin(x-2y)+2_ =7x r) x =e cost, Y =6'cost
y
Lo (11
2. Haiiru Jiml ) - arctgx)

. )

f(x)=x*+
3. IlpoBecTu MoHOE UCCIIETOBAHHUE M TOCTPOUTH I'paduK

X
Bapuanr.

ou

Nel. Beruuciauth IMPOMU3BOAHYIO 110 HAITPABJICHHUIO U HalTH MOAYJIb BEKTOpa I'rpaAuCHTa JIs

X

T Q-
byuxmn U = 2XY + \/} +Z B TouKe A(6,9,1) B HAITPaBJICHUH, COCTABJISIOIIEM C OCSIMH

3 6 n
xoopauHar yrmer  COSOL = 7’ cosf = 7’ Y < 5 .

No2. ViccnenoBats Ha skcTpemyM dymkimio Z = Xy(1—4x2 —4y) -5,

dz
Ne3. z =In(y —x*), x:\/s'm_t, y =cost. Haiitu E

Bapuant
Boiuucnanume:

2

16 dX
1. : 2. .
!\/;_2 .[(Zx+1) In xdx .
3x2 -4 d sin3 3x d 2% —1
3. jx2+4x X. 4.j . 5| dx.

cos? 3x ' W

1. BpIYHCIUTH HHTETPAIIHIL:
+00 +00

J‘xe”Yz dx . J-L
1 e X-+/IN X



N3006pa3uth 006J1aCTh HHTETPUPOBAHUS U U3MEHHUTD MOPSIOK UHTETPUPOBAHUS B TIOBTOPHOM
WHTETpaje

0 V25-x2
fox [0 y)dy.
4

BbraucnuTh miomans QUrypsl, OrpaHUYEHHOW JIMHUSAMHU

y=2—-X%, y=X.



BapuaHT 3a1aHMii TPEHUPOBOYHOIO TECTA.
3agaun

yoarecedx gy 9 g

1 yacrb 1. y=sinlnx y,y' -2 2.
X

y=3x2+xe,x 52,Ax=0,1, Ay-?

4. HaiiTu nmpon3BOIHYIO y;:

a) y= stin“ X—3 6) y:XarctQYX
X

B) ¥ + Y = cos3x r) Xx=cost+sint, y =sint —tcost
X

5. MccmenoBath Ha skcTpemyM f (X)=(x— 3)2 (x-5).
e2x
6. Haiiti MHTEpBaIIBI MOHOTOHHOCTH Y =— .

X
NG
7. Haiitn HanOoJbIliee, HAMMEHBIIIEE 3HaUCHUE () yHKIIUU f (X) = E —16X na OTPE3KE [_5;1] :

1
8. ITocTpouTh KacaTenbHylo K rpaduKky pyHkuun | (X) =3arccos X? Brouke X=_-
2

2 4acTh 9. HaiiTu npenensr:

1) lim(3+n),=(24n),  2)tim tg2x  3) lim X *+2X=3  4) |im tg5x

N—ow (2 + n) - (1— n) x-0e -1 x—>-3X +5X +6X ><HE2 tg3X

3 yacrThp
(0, x<-m

10. MccnenoBath Ha HENPEPHIBHOCTD U BBIIIOIHUTD YEPTEXK: Y = Jsin x, —T<x<0,

[TE, x>0

3
X
11. TIpoBeCTH MOTHOE HCCIIeN0BaHNE U MOCTPOUTH rpaduk | (X) =2_1"

Kpurepun onenkn:

- OLIEHKAa «3auTE€HO» BBICTABISAETCS CTYAEHTY, €CIIM OH PEryIIpHO B TEYEHUE CEMECTpPa
MPEICTABIISUT PEMIEHUS 3a/1a4, BBIOJIHUI MOJHOCTHIO BCE 3aJaHUS WM MX 3allMTHI, OTBETHB Ha
BOIIPOCHI IIPENOAABATES;

- OLIEHKA «HE 3a4TEHO» BBICTABISETCA CTYACHTY, €CIU OH HEPETyJIPHO B TEUEHUE CEeMecTpa
MPEJICTaBIISUT PEIISHHS 3a/1a4, BBIOJIHUI 33/I1aHUs HE MOJTHOCTHIO WM BOOOIIE HE MPECTaBIISIT
paboTBl HA TPOBEPKY, MOMYCKAeT CYIIECTBEHHbIE HETOYHOCTH B OTBETaXx Ha BOMPOCHI
IIPENo1aBaTess.

Jlnist mpoBeieHHsI TEKYLEr0 KOHTPOJIS 3HAHWH CTY/IEHTOB B AMCTAHIIMOHHOM (opmare B
paspaboTtaHHbIX Kadenpoil «MaremaTuka» OHJAMH-KypcaX HMEIOTCS IPOMEXYTOUHbIE
(MpOOHBIE) TECTHI.



3.2. IIpoMesKyTOYHAS aTTeCTALUSA

[TpomexxyTouHas artectanus - (3K3aMeH) IPOBOIUTCA O OMJIeTaM B yCTHOU (opme.
Bpems 115 moAroToBKM OTBETa Ha BOIPOCHI HE Oojiee 45 MUH.
buiter BKIIIO4YaeT TEOPETUUECKUM BOIIPOC U 3a/1a4U.



KomrmuiekTsl 5K3aMeHalMOHHBIX OMIIETOB XpaHATcs Ha Kadenpe «Marematukay.
TunoBble BApMAHTHI OWJIETOB NPHJIATAIOTCS.
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KommiekT Bonpocos

o mucrmiuinae « MareMaTn4ecKuid aHaJIU3»

JudpdepeHunanbHoe HCHUCTEHHE PYHKIUI OHOH NTepeMEeHHOH

[ToHsTHE NEPEMEHHON BEIMYMHBI U 00JIACTH €€ U3MEHEHMUSL.

NOHATHE (PYHKIIMOHAJIBHON 3aBUCUMOCTH, KJIacCUPUKaLUs GYHKLIUH.

OmnpeneneHne 1 TUIbI YUCIOBOW IIOCIEA0BATENBHOCTH.

IIpenen  uumcioBOM  MOC/IENOBAaTENBHOCTH.  ApudMeTHYecKue  Oomepanuu  Haj
IIOCJIEI0BATEIbHOCTIMU.

VYciioBHs CylIECTBOBAaHUS! KOHEYHOTO MpeJiea YUCIOBOM MMOCIe10BaTeIbHOCTH (TEOPEMBI
Ko u Beitepmtpacca).

Bropoii 3ameuaTenbHbIN Ipeen.

[Ipenen pynkuuu. Onpenenenusi. ['eomerpudeckas MHTEPIPETALNS TOHATHS Mpeena
¢ynkuuu. CBoiicTBa npeiesos.

beckoHneuHo Maiible, 6eCKOHEUHO OO0JIbIINE (DYHKIUU.

IlepBbIid 3aMedaTENBHBIN TTPEET.

beckoHeyHO Masble BEMTWYMHBI. DKBUBAJICHTHbIE OECKOHEYHO Majbleé U MX HCIIOJIb30BAHUE
[P BBIYMCIIEHUH NpezeoB. Tabinia S5KBUBAJIECHTHBIX OECKOHEUYHO MaJIbIX.
HenpepbiBHOCTh (DyHKIIMM B TOUKE U HA MpOMexyTKe. OZHOCTOPOHHUE MPEJIEIbI.
Krnaccudukanus Touek pa3psiBa rpaduka.

CaoiicTBa (pyHKIMI, HEMIPEPBIBHBIX Ha OoTpe3ke (TeopeMsbl Beitepirpacca, bonbano —
Komm).

ITpousBonHas. I'eomerpuyeckuii 1 ¢u3nueckuit cMbica npousBogHol. KacarenbHas u
HOPMaJIb K TUIOCKOW KPUBOM.

Tabnuia nponu3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.

CBsi3p MEXY CYIIECTBOBAHUEM MPOU3BOJHOW (PYHKIIMM B TOUKE M HEMPEPHIBHOCTHIO
(GyHKLINU B TOH K€ TOUKe.

[IpousBonHas cymMMbl, mpou3BeneHus, yacTHOro. [IpousBonHas cioxHOM U 0OpaTHOM
GbyHKIHH.

[Tpon3sBoaHas napaMeTpudecky 3aJJaHHOM (QyHKIMH.

[Ipon3BoHas GyHKIMH, 3aJaHHON HESIBHO.

JuddepeHnnpoBaHne ClI0XHON MOKa3aTeNIbHON QyHKIIUY.

Huddepenuupyemocts. Auddepennnan. I'eomerpuueckuit cMpica quddepeHimana.
[IpousBonubie u nuddepeHIanbl BHICIINX TOPSAKOB.

OcHoBHBIE TeopeMbl TuddepeHanbHoro ucuncieHus (reopema ®depma, teopema Poss,
teopeMa Jlarpanxa, Teopema Kormm).

[IpaBuio Jlonurans.

Mmnorounen Teinopa u ero cpoiictBa. @opmyna Teitnopa. OcraTo4yHbI 4jieH (OPMYIIBI
Teitnopa B popme Jlarpanxka u Ileano.

AcuMnToThI rpaduka QyHKIHUH.

OkcrpemMyM. Heobxomumoe yciioBue 3KCTpeMyMa.

JlocTaTo4yHbIe YCIOBHS SKCTPEMYMA.

JlocTatouHoe ycioBue Bo3pacTtaHus (yObIBaHUS ) (DYHKIIMH.

Haubonpiiee n HauMeHbiee 3HaueHus QyHKIIMN Ha OTPE3KeE.

BeimykiocTs, BOTHYTOCTH, TOuka mneperuba. JlocraroyHoe yCIOBHE BOTHYTOCTH
(BBIMTYKJIOCTH).



3L
32.

Uk wd =

© oo~

CoNoR~WNE

e
N - O

13.
. Beruncienne miomanei B MNPpAMOYTOJIBHBIX U TOJIAPHBIX KOOPAWHATAX C IMOMOIIBIO OIIpEC-

14

15.
16.
17.
18.
19.

20.

Heo6xoaumoe ycinoBue Touku neperuda. JlocrarouHoe yciioBue neperuoa.
OOm1ast cxema IMOCTPOEHUS U UCCIeI0BaHUs IrpaduKa QyHKIUH.

q)yHKIII/II/I HECKOJbKHX IIEPEMECHHBIX

OnpezencHre ¥ TEOMETPUUYCSCKHI CMBICI (PYHKIIUU BYX TEPEMEHHbBIX.

Jluauu ypoBHS QYHKIMH ABYX IEPEMCHHBIX.

YacTHble TPOU3BOIHBIC PYHKIIUH HECKOJIBKUX TIEPEMEHHBIX, UX TEOMETPHUECKUI CMBICIT
ODYHKINY HECKOJIBKUX MIEPEMEHHBIX, MMOHSATHE MOHOTO nuddepenuana.
JuddepeHnmrpoBaHue CIOKHBIX (YHKIHI HECKOJIBKHX MTEPEMEHHBIX.

[Tpou3BoIHBIC BBHICIINX MOPSAKOB (GYHKIIMU HECKOJIILKHUX MepeMeHHbIX. CMeIaHHbIe
npousBoansie. Teopema IlIBapiia.

[TpousBoaHas GYHKIMH HECKOJIBKHMX MTEPEMEHHBIX 110 HAITPABICHHIO.

[Tpou3BoiHAS 110 HATIPABJICHUIO U TPAIMEHT CKAJISIPHOTO MOJISI.

DkcTpeMyM (QYHKIHMH HECKOJIbKUX TIEPEMCHHBIX.

. H606XO,I[I/IMOG " I0CTAaTOYHOC YCIIOBUS OKCTPpEMYyMa (1)YHKI_II/II/I ABYX IICPECMCHHBIX.

HNHTerpajbHoe HCYHCICHUE

[TepBooOpazHas, HeompeieeHHbI HHTerpall. Tabauia OCHOBHBIX HHTEIPaJIOB.
3aMeHa IEPEMEHHOM U UHTETPUPOBAHUE 10 YaCTSIM B HEONIPEACIEHHOM NHTETpaIe.
WHTerpupoBanue ¢ MOMOMIBIO MOJIBEACHNUS 1O 3HaK auddepennnana.
WHTerprupoBaHue paluoHalIbHbIX APOOEH.

WuTerpupoBaHue 10 4acTsAM U 3aMEHa [IEPEMEHHON B ONPEACIEHHOM UHTETpale.
WuTerpupoBanue TPUrOHOMETPUUECKUX (YHKIIHI, OCHOBHBIE TIPUEMBI.
WHTerpupoBaHne uppalvoHaIbHbIX QYHKLINH.

YHuBEpcanbHas TPUTOHOMETPHUYECKAs IIOJCTaHOBKA.

OnpeneneHHblil nHTErpai u ero cBoiictea. @opmyna Hetotona — JleitOnuma.

. [Ipuno>xeHus OnpeAeICeHHOT0 HHTErpajia K PeIIeHUI0 TeOMETPHUECKUX U (PU3UYECKUX 3a/1ad.
. Beruucrienue miomaaeu ¢ moMoIIbio ONPENEICHHOTO HHTErpaa.
. Beruncnenue miuomaan 1 JJIMHBI KPUBOW, 3aJaHHON YPAaBHEHHUSIMU B apaMeTPUUIECKOMN

dopme.
Brraucnenne IIomaaun KpHBOJ’IHHeﬁHOFO CCKTOpa B NIOJIAPHBIX KOOpJAWHATAaX.

JICJICHHOTO MHTErpala.

Belunciienye JUIMHBL JYTH ¢ TIOMOLIBIO OIIPENEIEHHOIO HHTErpasa.
Brluncnenue 1uHbl 1yTd KpUBOW, 3aTaHHON NapaMEeTPUUYECKH.

Beruucnenue oobeMa Tena BpalleHus ¢ TOMOIIbIO ONPEeICHHOI0 HHTerpaa.
Brruncnenue miomany MoBepXHOCTH TeNa BPaLEHUS.

HecoGcTBeHHBIE HHTETpaAIBI IEPBOTO M BTOPOro Tuna. [ToHATHS cX0IUMOCTH U
PAcXOJUMOCTH HECOOCTBEHHOT'O HHTErpaa.

Heco6cTBeHHBIE MHTETrpalIbl OT Pa3pBIBHBIX (DYHKITHIA.



TunoBbie BaApUAHTHI OWJIETOB
no gucuuminae «MareMaTHYecKHil aHAJIN3»

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAN
OEJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBEPA30OBATEJIbHOE
YYPEXIAEHUE BBICILIET'O OBPA3OBAHMA
«MOCKOBCKHU MOJUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHI TOJIUTEX)

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Maremaruka
Hucuunimna «MaTeMaTu4ecKuil aHaau3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

1. TlepBooOpasHas, HeolpeaeIeHHbIA HHTETPAI. Ta6gnua OCHOBHBIX UHTETPAJIOB.
X

2. BbluMcIuTh HEONpeAeACHHBIN HHTETPal I -
V5—X++/5—x

Xy
3. Haiitu rpaguenT QyHkuun Z = yf B TOUKE M0(1,4).

4, yKa)KI/ITC, KaKo# 13 HECOOCTBCHHBIX HWHTCErpajIoOB ABJIACTCA CXOOAIIUMCAH

o0

j\/;dx, jx**dx, jxx_5dx .
1 1 1

5. Haiiaure skcTpeMyMbI 1 ToukH epernba ¢pynkuun Y =(X—1)e™,

YTBepkeHo Ha 3aceqannu kKadeapsl MaTeMaTrku « 03» 05 2023 r., mpotokon Ne 10

W.o. 3aB. kadeapoii H.B. Bacusnnesa / /

MUHUCTEPCTBO HAYKU 1 BBICIIIET'O OBPA30BAHM S POCCUICKOM
OEJIEPALTNN
®EJIEPAJILHOE TOCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
YYPEXJEHUE BBICILIETO OBPA30OBAHUS
«MOCKOBCKHI TIOJUTEXHUYECKWII YHUBEPCUTET»
(MOCKOBCKMI1 MOJIMTEX)

®daxynbTeT 0230BBIX KOMITETEHITHH, kadenpa «MaTemaTHKa»
Hucuunnmna «MaremMaTHyecKuii aHaJIu3»
Kypc 1, cemectp 2

JK3aMeHAMOHHBbIH OniieT Ne 1

1. HecoOcTBeHHBIC HUHTETpAJIbl IICPBOr0 U BTOPOI'O THUIIA. IloHsTHS CXOOUMOCTH U
pacxoauMoOCTH HECOOCTBEHHOT'O HHTErpaia.

2. Haiiti npon3BoHy0 (QYHKIMH, 3aJaHHON MapaMeTPUIECKH X =

3. MHccnenosath Ha SKCTpeMyM QyHKIMIO Z = X2 —X+ Y2 +2y.
.6

4. BBIYMCIHUTD ONpeIeNIeHHBIA HHTErpall I3Sin 2 X COS XdX .
0

5. Haiitu 00bem Tena, mosryueHHOro BpamieHueM BOoKpyr ocu OX ¢urypsbl, orpaHu4eHHON
—y3 — —
UM Y =X, y—1, x=0,



YTBepxkaeHo Ha 3acenanuu kadenpsl marematuku « 03» 05 2023 ., mpoTokon Ne 10

W.o. 3aB. kadeapoi H.B. Bacuinesa / /

Jliia mpoBeieHHs TIPOMEXKYTOYHOTO KOHTPOJISI 3HAHUHM CTYJIEHTOB B TUCTAHIIMOHHOM
dopmare B pazpaboTaHHbIX Kadenpoil «MaremaTukay OHJIANH-KypcaX MMEIOTCSI UTOTOBBIE TECTHI.



