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1. Hesan, 3a1a4n ¥ IVIaHUPYeMBbIe Pe3yIbTAThl 00y4eHHs 10
AUCHUIIMHE

K 0CHOBHBIM LIENSIM OCBOEHUS TUCLHUIUIMHBI «MaTeMaTndecKnuii aHaJIu3» ClIeyeT OTHE
CTH:

- BOCIIUTAHUE Y CTYACHTOB OOIIEeH MareMaTn4eckoi KyabTyphl;

- IPUOOPETEHNE CTYIEHTAaMU IIMPOKOT0 Kpyra MaTeMaTH4eCKUX 3HAHUN, YMEHUH U HaBbI
KOB;

- pa3BUTHE CIOCOOHOCTHU CTY/IEHTOB K MHyKTUBHOMY U JI€TyKTUBHOMY MBILIUICHUIO
Hapsy ¢ pa3BUTHEM MaTeMaTHYECKOW MHTYUIIUH;

- YMEHHE CTyACHTaMHU Pa3BUBaTh HABBIKM CAMOCTOSATEIBHOIO U3yUEHUs YUEOHOHN U Hay4
HOM JINTEPATyphl, COIEPIKAIIEH MATEMATUYECKUE CBEACHUS U PE3YJIbTAThl; - TOATOTOBKY
CTYJIEHTOB K JIEITEIbHOCTH B COOTBETCTBHH C KBaTU()UKALIMOHHON XapaKTe pUCTUKON OakaiaBpa
10 HANpaBJICHUIO, B TOM Yncie (POPMUPOBAHUE YMEHUH HCIIONB30BATh OCBO €HHBIC
MaTeMaTU4YeCKUE METO/IbI B MPOPECCUOHATIEHOM NEATEIbHOCTH.

- MOJTOTOBKY BBICOKOKBAJIH(HUIIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBUAX IH(D
poBOI TYpOYJIEHTHOCTH M BBICOKHX TEXHOJIOTMYECKUX PUCKOB COBPEMEHHOW HHU(POBOM 3KOHO
MHUKHU.

K ocHOBHBIM 3a1a4aM OCBOEHUS AUCHUIUIMHBI « MaTemMaTudecKuil aHaau3» CIEeIyeT OT
HECTH:

- OCBOCHHE CTY/ICHTAaMH OCHOBHBIX ITOHSITHIA, METOZIOB, (POPMUPYIOIINX OOIIYI0 MaTeMa
TUYECKYIO MOATOTOBKY, HEOOXOAMMYIO Il YCIEIIHOTO PEIlIeHUs] MPUKIIaTHBIX 3a1ad; -
(opmupoBaHue y cTyaeHTa TpedyeMoro Habopa KOMIIETEeHIIUH, COOTBETCTBYIOIIUX €T0
HaIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPYy/Ia.

OOyueHue 1o AucIUIUIMHE «MareMaTuiecKuii aHalIu3)» HalpaBIeHO Ha (OPMHUPOBaHUE y 00yUa
IOIUXCS cienytonux kommnereHuid B cooreTctBun ¢ ®I'OC 23.03.02 Hazemubie

TPAHCHOPTHO-TEXHOJOTMUECKHE KOMIUIEKC, YTBEP)KAEHHBIM ITpHKa3oM MuHoOpHayku Poccuu ot
07.08.2020 N 916:

Koa m HauMeHOBaHMe KOMIEeTEeHIUI I/IHIII/IKaTOPI)I JOCTHIKCHUSA
KOMII€ TCHIIUU




OIIK-1. CiocobeH mpUMEeHATh NOIIK-1.1

€CTECTBEHHO HAYUYHBIE U Hcnonb3yetr MeToibl MaTEMaTHYECKOTO aHa
OOIIEeNH)KEHEPHBIE 3HAHUS, ME TOJIbI Jin3a U MOACIMPOBaHUA NI PEIICHUA ITPA
MaTeMaTUYECKOr0 aHaI13a U MOACIIN KIIAIHBIX 32124 B IPOYECCHOHALHON
poBaHus B Mpo(eCcCHOHATHHON ACSITETHHO cpepe MOIIK-1.2

CTH YMeeT UCIob30BaTh OCHOBHBIE 3AKOHBI

€CTC CTBCHHOHAYYHBIX JUCHUIIIINH B
npocbeccno HaJIbHOM ACATCIIbHOCTH,
MNPUMCHATH MCTOAbl MAaTEMAaTUYCCKOIO
aHaJIM3a U MOACIUPOBAHUA TCOPCTHUCCKUX
H OKCIICPUMCHTAJIBHBIX UCCIIC JOBaHUU

2. MecTo AMCUMIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NPOrpaMMbl

JlucuumiauHa OTHOCHUTCS K 00si3aTenbHOM yacTu Onoka b1: Monyns «MaremaTtndeckue u ecte
CTBEHHO-HAYyYHbIE TUCITUTUIUHBD.

JuctumnanHa 6a3upyercs Ha CIAeAyIOmeH, TPOUICHHON JUCITUTUTHHE:

- TMHEeWHas anreopa.

I[I/ICL[I/IHJII/IHa «MaTeMaTI/I‘-IeCKI/Iﬁ AHAJIN3» JIOT'NYCCKU CBA3aHa C HOCJIGI[yIOH_[I/IMI/I OUCLHUIIJTINHAMMU
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- ¢usuka;

- TEOpETUYCCKas MCXaHUKa,;

- DIIEKTPOTEXHHUKA U ICKTPOHHUKA;

- COTIPOTHUBIICHHE MaTE€PHAJIOB;

- BKOHOMUKA H yTIPaBICHUE MTPEIIPUITHEM;
- TU/IPABJIMKA U THAPOITHEBMOIPHUBOI,

- CTaHAapTUu3anud U MCTPOJIOTHA.

3. CTpykTypa U coiepkaHue TUCHUILTHHbI

OO6mmas TpyI0eMKOCTh AUCIIUIUTMHBI COCTABIIsET 4 3aueTHBIE eUHMIIBI - 144 Jaca.

3.1. Buabl yueOHoi#i paGoThl M TPYA0EMKOCTH

n/n Buj yueoHoii pa6oThl Koumnuect Cemectp 2
BO 4YacoB
AyIMTOpPHBIE 3aHATHA 72 72

B ToMm uncne:

1 Jleknun 18 18

2 CeMuHapcKue/IpakTHUEeCKUE 3aHATHS 54 54

3 JlaGopaTopHble 3aHATHUS - -
CamocrosiTenbHas padora 72 72

IIpomeskyTOouHas! aTTECTALUA




3K3aMEH ) C)

Hroro 144 144

3.2. TemaTuyeckui IJIAH U3YyYeHUS TUCIUILIHHbI

Pa3memién B npusnoxenuu 1 k paboueii mporpamme.

3.3. Coaepxxanue pa3aesioB IMCHUATLIHHBI

BBenenue

[Ipenmer, 3aga4un u coaepkanue AUCUUTUIHHBI. OCHOBHBIE STAlbl Pa3BUTHUS AUCIUTLINHBL.
CrpykTypa Kypca, €ro MECTO U POJIb B IOJITOTOBKE OakagaBpa, CBsI3b C APYTUMU AUCITUTUIMHAMM.

Paznea 1. luddepenunanbHoe ncuucjieHne GyHKIUI 0HOI nepeMeHHOMH

Tema 1. Uucnosas nocienoBareabHOCTh. [Ipenen uncnoBoi nmocienoBaTeIbHOCTH U €70
coricTBa. @ynkuus. [loctpoerne rpadukoB Gpynkiuii. [Ipegen GpyHkmn. OCHOBHBIE TEOPEMBI O
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npenenax ¢pyHkuuu. [lepsblit 1 BTOpoi 3amedarenbHble npeaesbl. CpaBHeHHE 0€CKOHEYHO MaJbIX
1 O€CKOHEUHO OONBIINX BEJINYHH. DKBUBAJICHTHBIC OECKOHEUHO MaJble BeanuuHbl. Tema 2.
HenpepbIBHOCTE (yHKIMI B TOUKE U HA IPOMEXKYTKE, TOUKU pa3pbiBa GyHKIUH, UX
kiaccudukanus. ACUMITOTHI rpaduka GpyHkmy, ux kiaccupukanus. Tema 3. [IpousBoanas
¢ynkuuu. ['eomerpudecknii M pU3HMUECKUN CMBICT POU3BOAHOM. [IpaBmia
nuddepeHrpoBaHus U (OPMyIIbl BEIUMCIEHUS IPOU3BOAHBIX. TalOnuIa Npon3BOIHBIX
OCHOBHBIX JIEMEHTAPHBIX (DYHKIMH. Brrarcienne npou3BoAHbBIX (GYHKIUH, 3aJaHHBIX pa3Ind
HBIM 00pazom.

Huddepenunan. [Tponssoausie u auddepernnanst BeICINX MopsaakoB. [Ipubnmxennsle
BBIYHCIICHUS C IIOMONIBIO AP PEPEHIINATOB.

Tema 4. IlpaBuno Jlonurans. ®opmyna Telinopa. PackpsiTue HeonpeneneHHOCTEN pa3
JUYHOTO TUNa. PasznmoykeHre 0CHOBHBIX AlIeMeHTapHbIX QyHKIuH o dpopmyne Teitnopa. [Tpubnu
YKEHHBIC BBIUMCIICHUS ¢ TTOMOITbI0 popmyssl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl AU(D(HEepeHINANTBHOTO UCYNCICHUSI. MOHOTOHHOCTh (DYHK
IIUH, SKCTpeMyMbl HeoOXxoaumple M TOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKJIBHOTO SKCTPE
myma. MccnenoBanue BEIMYKIOCTH rpaduka ¢pyHkuuu. Touku neperunda rpaduka GpyHKIuu.

O6mas cxema uccnenoBaHus GyHKIMU U TOCTpoeHUs ee rpaduka. CBolicTBa QyHKIMIA,
HenpepbIBHBIX Ha oTpe3ke. Hanbomnbiee 1 HauMeHblee 3HaueHUs (PyHKIMH Ha OTpe3Ke.

Paznen 2. ludppepenunabHoe ucuucjieHne PyHKUMid HeCKOJIbKUX NMepeMeHHbIX

Tema 1. yHKIIMN HECKOJIBKUX NEPEMEHHBIX. JIMHNUN U TOBEPXHOCTU ypOBHs. YacTHbIE
npousBoanblie. [Tonnbril nuddepeniman. [IponsBoanbie cnoXkHOM QyHKIIUN HECKOIBKUX TEpe
MeHHBIX. YacTHBIE MPOU3BOIHBIC U AU(depeHIInaIbl BEICIIUX MopsiakoB. Teopema [1IBapiia.

Tema 2. [IpousBogHas no Hanpasienuto. [ paguent. KacarenbHnas k kpuBoi. KacarenbHas
IJIOCKOCTh M HOpMallb K moBepxHocTH. Popmyna Teitnopa. DkcTpemyM (DyHKIIUU HECKOIBKUX
nepeMeHHbIX. HeoOXoanumbie U TOCTaTOYHBIE YCIOBHS SKCTPEMYMa.

Pa3znen 3. UnTerpajibHOe HCHUCTIEHUE

Tema 1. IlepBooOpa3nas. Teopema cyiecTBOBaHUS HEOIIPEAEICHHOTO HHTerpana. He
onpe;[eneHan?I HHTCrpal v €ro CBOIICTBA. Ta6m/1ua HUHTCIpaioB OT OCHOBHBIX 3JICMCHTAPHBIX



¢byHKkumit. MeTon HenoCpeaCTBEHHOTO HHTEIPUPOBAHUS.
MeTonbl HHTErPUPOBAHUS C IOMOIIBIO 3aMEHBI IEPEMEHHOI, MO/IBEICHUEM I10]1 3HaK Tudde
peHiuana. Meron MHTErpUpOBaHUS 110 YaCTAM.
WuTerpupoBane palvoHAIBHBIX P00, HHTErPUPOBAHUE HEKOTOPBIX BUAOB UPPALMOHAIBHBIX
U TPUTOHOMETPHUYECKUX (DYyHKIIMH.
Tema 2. 3amauu, NpUBOJALINE K MOHATHUIO ONpeAeIeHHOro HHTerpaia. OnpeaeneHHbIil

UHTETpall, €ro CBOMCTBA. YCIOBUS HHTETPUPYEMOCTH. IHTErpall ¢ mepeMeHHBIM IIPEEIoM UHTE
rpupoBanus. @opmyina Hetotona — JleiiOnuma. 3aMeHa nepeMeHHO| B ONpeIeIEHHOM HHTETpaJie.

[TpunoxeHus onpeaeaeHHOro HHTErpajga B reOMETPUM U MEXaHUKE (BBIYHUCIICHHUE TII0LIA
nei miockux Guryp, JTMHBI KpUBOH, 00BEMOB.

Tema 3. HecobcTBeHHBIE HHTETPANIBI IEPBOTO W BTOPOTO poja (Mo OECKOHEUHOMY TTPOME
KYTKY, OT HEOTpaHUYEHHBIX (PYHKIMI Ha KOHEYHOM NPOMEXYTKe), UX cBoiicTBa. Tema 4.
3aiauy, IpUBOASIIME K KPaTHBIM MHTErpajaM. /[BoitHOI U TpoilHON MHTETpaJibl, UX CBOMCTBA.
[IpaBuia BeIYMCIIEHUS IBOMHBIX UHTETPAJIOB.

3.4. TemaTuKa NPAKTHYECKUX 3AHATHI 10 TUCHHUILIHHE
«MaremMaTH4ecKuil aHAJTU3)

Ne Tema 3aHgaTHSA
/o
1 Pa3zgen 1. DiieMeHTHI MATEMATHYECKOI0 aHAJIN3A.

HucnoBas nociie10BarebHOCTh. [Ipeaen 4nciioBoi mocie10BaTeIbHOCTH U €10
cBoiicTBa. [IpaBuna npenensHoro nepexona. dynkuus. [Ipeaen Gpynkmuu. Teo
pembl 0 nipenenax ¢yHkiun. [IepBelii 1 BTOpOH 3aMedaTeTbHbBIE TPEACIbI.

2 CpaBHeHHE O€CKOHEYHO MAJIBIX U OECKOHEYHO OOJIBITUX BEITHUYHH.
DOKBHUBAJICHTHbIC OECKOHEYHO MAJIbIe BEJTHYUHBI.

3 PaCKpLITI/Ie HeOHpeHCHCHHOCTCﬁ pa3JIn4YHOro TUIla

4 HenpepbIBHOCTH (QyHKITNI B TOUKE U HA TPOMEKYTKE. OHOCTOPOHHHE MPEICIBI.
Touku paspbiBa pyHkuuu. [Ipumeps! pemienus 3anad

5 [TpousBomnas ¢pyukiuu. [pasuna nuddeperiupoBanus 1 GopMyJIbI
BBIYHCIICHUS TIPOU3BOAHBIX. TexHuka audQepeHmpoBanHus

6 JuddepenumpoBanue oOpaTHbIX QyHKIHIA, GYHKIN, 33 JaHHBIX HESIBHO,
napaMmeT pHuecKy, Jorapupmudeckoe quddepeHmpoBanme

7 Huddepennnan. I'eomerpuueckuit cmbicn auddepennnana. [IpousBonHsie u
Qg  QepeHIMambl BBICIIUX MOPAAKOB. [IpuOmmkeHHBIE BBIYMCICHUS C
nmoMoIeo 1ud GpepeHnmanos.

8 IIpaBuno Jlonurana. Popmyna Teinopa. PackpeiTue HeompeneneHHOCTeN
paznuy HOro Tuma. Pa3loXeHHWs OCHOBHBIX JIIEMEHTAPHBIX (QYHKIUH T10
dopmyne Makio peHa.

9 [TpubnmxeHHbIE BBIYMCICHUS ¢ TOMOIIbBI0 hopmynsl Teitnopa.

10 | IlomHoe uccrnenoBanue GyHKIUI 1 mocTpoenue rpaduxos. [Tpumepst
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[TonHoe uccnenoBanue GpyHKIMA U MocTpoeHue rpadukoB. [Ipumeps
(mpoaomxe Hue)
CamocrosrenbHas pabota Nel Ha ceMuHape 1o QyHKIUSIM OJHON IEPEMEHHOM

12 Paznen 2. ®yHKIMU HECKOJIbKHUX NepeMeHHbIX. JINHUN U TOBEPXHOCTH
ypoBHs. YacTHble MpOU3BOHBIE U AU PEpeHIIna MepBOro MopsiIka.

13 | Tlonmueni auddepenuuan. I[IpousBognsie crnoxkuoil GyHkuu. I[IpousBogHas
¢yHKk 1MM, 3amaHHOW HesBHO. YacTHble npow3BoAHbIE U AupdepeHunans
BBICIIUX 1O psakoB. Teopema I1IBapiia.

14 | IlpousBoaHas 1o HampaBlICHUIO. [ pagueHT.

15 | DxcrpemyM QyHKIIMH HECKOIBKUX MepeMeHHbIX. HeoOXoaumMble u 10CTaToYHbIe
YCIIOBUS IKCTPEMYyMaA.

16 | CamocrosiTesibHast padora Ne 2 HA ceMUHape M0 (PYHKIUAM HECKOJIbKUX
nepe MeHHBIX

17 Paznen 3. UnTerpasbHoe ucUncjieHue
ITepBooOpasnas. HeonpeaeneHHpli HHTErpal U €r0 CBOMCTBA. MeToa Hermocpe
CTBEHHOTO MHTETPUPOBAHUS.

18 | HMuTerpupoBaHue c MOMOLIBIO 3aMEHbI IEPEMEHHOMN, TIOABEIEHUEM IO/ 3HAK
mud depennnana. MeToq MHTETPUPOBAHUS 10 YACTIM

19 | HHTrerpupoBaHue paroOHAIbHBIX IpO0eH, HHTEIrPUPOBAHNE HEKOTOPBIX BHJIOB
Up paloHaIbHBIX PYHKLINN

20 | HuTerpupoBaHuE TPUTOHOMETPUUYECKUX (DYHKITHIA.

21 | Beoruncnenue onpeneneHHbIX HHTETpaioB o Gpopmyne Heiotona-JlelOuuma. 3a
Me€Ha MEpEMEHHON U UHTETPUPOBAHUE 10 YACTSIM B OIIPEIEIICHHOM HHTErpalle.

22 | IpunoxkeHus onpeneaeHHOro UHTETpajia B TEOMETPUU U MEXaHUKE (BBIYUCIICHHE
TIonIaiel IIOCKuX QUryp, JTMHBI KPUBOM).

23 | IlpusioxxeHus ONpeAeSICHHOrO HHTErpajia B TEOMETPUU U MEXaHUKE (BBIYUCICHUE
00BEMOB, TUIONIa/Iel TOBEPXHOCTH).

24 | HecobcTBeHHbIE MHTETPAJIBI IEPBOTO U BTOPOTO PO/, UX BBIUUCIICHHUE.

25 | 3anmauu, NpUBOAAILIKE K KPAaTHBIM MHTErpajiaM. Beruucienue 1BOMHbBIX
MHTETPAJIOB CBEICHUEM K NOBTOPHBIM. 3a1a4M Ha U3MEHEHUE MOpsiIKa
MHTEIPUPOBAHUS B IBOM HOM MHTErpaje

26 | T'eomerpuueckue u (puU3HUECKHE MPUIOKEHUS KPATHBIX HHTETPAJIOB, IPUMEPHI
BbI UHCJICHMS.

27 | KoHTponbHOE TECTUPOBAHUE MO KypCy




4. YueOHO-MeTOANYECKOE U NH(POPMALIMOHHOE 00ecieueHue

4.1. HopmaTuBHbie 10kyMeHThI H 'OCTb1

. ®I'OC 23.03.03. Dkcruryaranus TPaHCIIOPTHO-TEXHOJIOTHYECKUX MAITUH U KOMILJIEKCOB.
2020.

. OIl «Hampasnenue noarorosku 23.03.03. «OxcmmyaTaus TpaHCIOPTHO-TEXHOIOTUYECKUX

MallliH 1 KOMIUIeKcoB». HampaBneHHOCTb (Mpoduiib) « ABTOMOOUIIM U TPAHCIIOPTHO-JIOTH

CTHUYECKHE cucTeMbDy. 2024 1.

. AkajieMr4ecKuid y4eOHBIN TUTaH 1Mo HampasieHuio moarotoBku: 23.03.03. «DkcrunyaTarus

TPAHCHOPTHO-TEXHOJOTMUECKUX MAIIUH U KOMILIEKCOBY. IIpoduins « ABTOMOOHIN U TpaHC

MOPTHO-JIOTUCTHYECKUE cucTeMbl». ['on Habopa 2024-2025. 2024 1.

. Yxa3 [Ipesunenta Poccuiickoit @enepanyu ot 01.12.2016 Ne 642 «Crparerun Hay4HO-TEX

HOJIOrM4ecKoro pa3sutus Poccuiickoit denepanum».

. Ilpukaz MunucrepcTBa 06pa3zoBanus 1 Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816

«O06 yrBepxaenun [lopsiaka npuMeHEHUs] OpraHU3alysIMU, OCYIIECTBISIOMMMHU 00pa3oBa

TEJbHYIO JESTENIbHOCTD, JIEKTPOHHOTO O0YUYEHHsI, TUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHO

JIOTUH TP peanu3anun o0pa3oBaTeIbHbBIX IPOrPAMM.

4.2. ocHOBHasl JIUTEpaTypa:

. ®uxrtenronpil [.M. OCHOBBI MaTeMaTUYECKOTO aHAIN3a: YYeOHHK I By30B, 15-€ u3.,

crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.
. ©uxtenronsil .M. OCHOBBI MAaTEMAaTHYECKOTO aHANIN3a: YICOHUK IS By30B, 14-€ u3.,
crep. CIIO, Jlanb. 2023. Yacts 2. 464 c.
. Kynpssues JI.JI. Kpatkuii kypc maremarnueckoro ananusa. T.1. Jluddepennuansnoe u uH
TerpalbHOe UCYUCIICHHs (PYHKITUH OJTHOM mepeMeHHOU. Pl YueOHuK [ DNeKTpOHHBIN pe
cypc]: yue0. - DnexTpoH. naH. - Mocksa: ®usmariur, 2015. - 444 c. [Pexxum noctyna: URL:
https://e.lanbook.com/book/71994 - 3arm. ¢ skpana. |

4.3. lonoIHUTEIbHAS JIUTEPaTypa:

. [Muckynos H. C. luddepenimanpbHoe u HHTETpaTIbHOE HCYUCICHUS s BTY30B. B 2-x TO

max. M.: Unaterpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.
. 3yoxos B.I"., JIsxoBckwuii B.A., Mapteinenko A.U., Munocues B.b., [Tymkaps E.A. Kypc ma
TEMAaTUKH JIJIs1 TEXHUUECKUX BBICIINX YueOHBIX 3aBenenuil. Yactu 1-4. M.: MI'I1Y, 2012. 400
9K3.
. Kparkuii kypc BwICIICNH MaTeMaTUKH [DIEKTPOHHBIM pecypc]: yded. - DJeKTpoH. AaH. -
Mocksa:  JlamkoB wu K, 2017. - 510 c¢. [Pexum  pmocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa.]
. byrpos .C., Hukonsckuit C.M. Briciias maremarvka: yaeOHHUK JUTsl By30B B 3-X ToMax. M.:
Hpoda, 2009.

8

. UnrerpansHoe ucuucnenue QpyHKUUN OTHOM M HECKOJIBKUX MEpeMEeHHBIX. Teopus moms: me
TOAMYECKUE YKa3aHUS M BapHaHThl pacueTHo-Tpaduueckux pabdot // bogyno M.A., Bopo
nuna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMI», 2009.

. Maremarunueckuii ananus. Teopus npenenoB u auddepeHnraIbHOe UCUUCIECHHE: OCHOBHBIC
TTOJIOKEHUSI TCOPHH, METOIUYCCKUE yKa3aHUs W BapUAHTHI pacueTHoO-rpaduueckux padot //
bonynoB M.A., boponuna C.U., KopotkoBa H.H., Tkauenxko O.1. M.: MI'TY «MAMMN»,
2009.

4.4. dnekTpoHHbIE 00pa3oBaTe/IbHbIE PeCypChl



[IpoBenenue 3aHATUH U aTTECTAIM BO3MOKHO B JUCTAHIIMOHHOM (pOopMaTe ¢ IPUMEHEHUEM CU
CTeMbI JUCTaHIIMOHHOTO 00yueHus yauepcurera (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX Ka
denpoit «kMaremaTrKay IEKTPOHHBIX 00pa3oBarelbHBIX pecypcoB (DOP) o BceM pazmenam
IIPOrPaMMBI..

DIeMEeHTHI https://online.mospolytech.ru/local/crw/course.php?id=313
MaTeMaTHYeCKOro aHan3a

HHTerpasibHOE UCYUCIICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
byHKIMI onHOM

MepEMEHHOMN

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

ucuucie Hue  (QyHKUMH
HECKOJIBKHX 1€ PEMEHHBIX

Pa3paborannsie DOP BKII04aIOT TPEHUPOBOYHBIE  UTOTOBBIE TECTHI.
[Mopsimok mpoBeneHust paboT B AUCTAHIIMOHHOM (popMare yCcTaHABIMBACTCS OTACIBHBIMHU PACTIO
PSOKEHUSIMH TTPOPEKTOpa 10 YIeOHOU paboTe W/WiIu IIEHTPOM y4eOHO-METOANIECKOM paOOTHI.

Kaxxapiii cTyeHT obecrnieueH HHIWBUYalbHBIM HEOTPAHHUYEHHBIM TOCTYIIOM K AJIEKTPOHHON

OMOIMOTEKE MOCKOBCKOI'O ITOJIMTEXA

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

HHTepHeT-pecypchl BKIIOYAOT yIeOHO-METOAMYSCKIE MaTepHaIbl B JJIGKTPOHHOM BHJIC, TIPS/

CTaBJIEHHBIC Ha caiiTe mospolytech.ru B paznene: «lleHTp MareMaTndeckoro oOpa3oBaHUs»

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

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

[Tone3nsie yueOHO-METONUYECKIE U HH(DOPMAIIMOHHBIE MaTepUAIIBI TPECTABICHBI HA CaiTax:
http://exponenta.ru, hitp.//eqworld.ipmnet.ru/ru/info/mathwebs. htm.

[TepeueHs pecypcoB HHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOW ceTH « THTEepHET» ISl OCBOCHUS

JTUCIUILTMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InneH3noHHOE U CBOOOHO pacnpocTpaHsieMoe POrpaMMHoOe

olecreyeHue
b HaumeHoBaHue Pazpabotunk JIOCTYITHOCTB Ccpuika Ha  Enunblid
1o (ym peecTp poccuiicKux
(mpaBooOnana LIEH3UOHHOE, nporpaMMm i1 OBM u
TeJb) cBO 0OJTHO Bl (mpu Hamuuun)
pacrmpo
CTpaHsieMoe)
9
1 Astra Linux 000 Jlunensnonnoe https://reestr.digital.gov.ru/r
Common "PYCBUTEX ee
Edition ACTPA" str/305783/?sphrase_id=95
40 36




2 | MoiiOduc 000

"HOBBIE
OBJIAUHBIE
TEXHOJIOT'MN"

€C

JIuneH3uoHHoe https://reestr.digital.gov.ru/r

str/301558/?sphrase_id=94

3375

4.6. CoBpemeHHBbIE MPO(ecCHOHATBbHBIE 023l JAHHBIX U HH(OPMALIMOHHBbIE CIIPA
BOYHbIE CHCTEMBI

Ilepeuens pecypcoB cetu MHTEpHET, JOCTYNHBIX JJIS OCBOEHHS] JUCIHILJIMHBI

HaumenoBanue

CchLika Ha pecypc

HocTynHocTh

NupopmaniuoHHO-CIPaBOUYHbIE CHCTEMBI

Stack Overflow

https://stackoverflow.
co m/

JoctynHa B cetu
W tepuer 0Ge3
OTpaHuy€e HUI

CTBCHHBIX 06p330BaTeJ'IBHBIX
CTaH OapTOB BLICIICTO

HNudopmarnimonHsie pecypchl http:// www.consultant.ru | JloctynmHo
Cern Koncynsrantllmtoc
[Topran denepanbHBIX TOCYIAP http://www.fgosvo.ru. JoctymHo

o0pa3zoBaHms
DJIeKTPOHHO-0MOJIHOTEYHbIE CUCTEMbI
Jlanb https://e.lanbook.com/ JlocTyniHa B ceTH
W tepuer 0Ge3
OTpaHuy€e HUI
IPR Books https://www.iprbooksh JlocTyniHa B ceTH
op .ru/ Nu  Tepuer 0e3
OTpaHvy€e HUI

IIpodeccuonanbHble 0a3bl JAHHBIX

o6ubnuorpadpuyeckas u

ba3a naHHBIX HayqHOH http://www.elibrary.ru JlocTymHO
AJIEKTPOH HOM OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection http://webofscience.com | JloctymHo
- HOJTUTEeMaTHYeCKast

pedepaTuBHO

10



HayKOMeTpHUYeCcKas
(bubnuometpu ueckasi) 6aza
TaHHBIX

5. MaTepI/IaJILHO-TeXHI/I‘IeCKOC o0ecneyeHue AUCHUIIINHBI

MarepuanabHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00eCleunBaeT MPOBEIEHUE BCEX BUI0B
3aHATUH, MPETyCMOTPEHHBIX YUE€OHBIM IJIAHOM, U COOTBETCTBYET JACHCTBYIOLUIMM CaHUTAPHBIM U
MIPOTUBOMOKAPHBIM MTPABUIIaM U HOPMaM.

Kadenpa «Marematnka» He pacrosaraet CoOOCTBEHHBIM ayIMTOPHBIM (DOHIAOM U UCIIOINb
3yeT yueOHbIe ayTUTOPUH U3 00111ero (oH/Ia YHUBEPCUTETA.

[Tpu HE0OXOIUMOCTH ISl TPOBEICHUS! MHTEPAKTUBHBIX MPAKTUYECKHUX 3aHATUHN HCIONb3Y IOTCS
KOMITbIOTEpPHBIE KJIACChl YHUBEPCUTETA.

6. MeTtoanueckue peKoMeHAauu

6.1. MeTonnueckue peKOMeHAaluH 1JIsl IPenoaaBareJisi
110 OPraHM3anuMu 00y4eHus

[Ipexxne Bcero, ciaenyeTr oOpaTuTh BHUMAHUE CTYJEHTOB Ha TO, YTO IIPAKTUUECKH BECH U3Y
YaeMblii UMH MaTepual He TpeOyeT KaKkoi-mubo crenranbHOM (JOMONIHUTENHHON ) MOATOTOBKHU U
BITOJTHE MOXET OBITh YCIICUTHO M3Y4€H, €CIIU CTYACHTHI OyIyT IMOCEIATh 3aHATHS, CBOCBPEMEHHO
BBITIOJTHATH JIOMAILIHUE 33JaHUS U TTOJIB30BaThCsl (IMIPU HEOOXOIUMOCTH ) CUCTEMOM TITAHOBBIX
KOHCYJIBTAllUH B TEUEHUE KAXKJI0TO ceMecTpa. Bomeamme B Kypc MaTaHanu3a pas3ieibl SABISIOTCS
KJIACCUYECKUMHU, B TO K€ BPEMsI OHU MPAKTUYECKHU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIMPOKOE pac
MIPOCTPAHEHUE JJIsl PEIICHUS Pa3HOrO pojia 3a/1a4 BHYTPU CaMOW MaTEMaTUKU U MPUKJIAAHBIX 32
nay. MIX ocBO€HHE OMOXKET CTyJEHTaM JIOTUYECKU BEPHO, apIYMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO U TUCbMEHHYIO PeYb, YCIEIIHO NPUMEHATh HAKOIIJICHHbIE 3HAHUS B PO ECCHOHATBHOM
JeSATEIbHOCTH.

Heo0xomumo ¢ camoro Hauasa 3aHATHI peKOMEH0BaTh CTYJIEHTaM OCHOBHYIO U JIOTIOJN
HUTEJIBHYIO JIUTEPATYPY, @ B KOHLE CEMECTpa JaTh CIHCOK BOMPOCOB JUIsl IOATOTOBKH K
sK3aMeHy. Ha mepBoM 3aHATHM 1O AUCHUILIMHE CIEeAyeT 0053aTeNIbHO TPOUH(POPMUPOBAThH
CTYJIEH TOB O BHJI€ U (popMax TEKyIlel U MPOMEKYTOUHOM aTTecTalui Mo IUCUUIUIMHE, CPOKAX
UX TPO BEJAEHUS, YCIOBUAX JOMYCKA K IPOMEXKYTOUHON aTTeCTAlUU, TPUMEHAEMBIX BUAAX
MIPOMEXKY TOYHOT'O KOHTPOJIS.

N3noxeHne TeopeTUHIecKoro Marepuaa J0JKHO COMPOBOKIATHCS UILTFOCTPATUBHBIMU
pUMEpaMu, THIATEIbHO OTOOPaHHBIMU MPEINOaBaTeNIeM TaK, YTOObI TEXHUYECKHE TPYAHOCTH U
BBIKJIQ/IKH MPU PELICHUH 3a/1a4l HE OTBJIEKAIN OT [JIaBHOTO: OCMBICIICHHS UJIEU U CYTH NPUME
HAEMBIX MeTOZ0B. CleyeT Bcerjaa yKka3blBaTb IPUMEPHI TPAKTUYECKOTO PUMEHEHHS pACCMOT
PCHHBIX Ha 3aHATUSAX ypaBHEHUN U GPOpMYIIL.

[IpakTryeckue 3aHATHS TOJKHBI OBITH OPTraHU30BaHBI MPEMOAaBaTeIeM TAKUM 00pa3oMm,
YTOOBI OCTABAIOCh BPEMsI Ha TIEPUOANYECKOE BBHITIOJIHEHUE CTYACHTAMH HEOOIBIION CaMOCTOs
TeIbHON pabOThI B ayIUTOPUH JJIsl IPOBEPKU YCBOEHUS U3JI0KEHHOTO MaTepuara.

[IpenonaBarenp, BeIyLINi MPaKTUYECKUE 3aHATHUS, TOJDKEH COTNIACOBBIBATh y4eOHO-TeMa
TUYECKUH IUIaH 3aHATUHN C JIEKTOPOM, UCIIOJIB30BaTh EAUHYIO0 CUCTEMY 0003HAUEHUH.
[IpenopaBarento cneayeT 10OUBAaTHCS CHCTEMaTHUECKO HETPEPHIBHOM pabOThI CTY/IEH TOB B
TEUEHHE CEMECTPa, HEOOXOAUMO BBISBIISATH CUJIBHBIX CTYJCHTOB U MPUBJIEKATh UX K HAYYHOH
paboTe, K y4acTHIO B pa3HOTO pojia OJIMMIIMAJaX U KOHKypcax.

CTyneHT JOKEH OLyIaTh 3aMHTEPECOBAHHOCTD IIPENO1aBaTellsd B JOCTHKEHUN KOHEY HOTO
pe3yabrara: B IpuoOpeTeHNH 00y4aroIUMUCs IPOUHbIX 3HAHUN, YMEHUH U BIIaJCHUS
HAKOIIJICHHOW MH(opMaIe s perieHus 3a1ad B mpodeccuoHalIbHOMN 1eATeIbHOCTH.
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6.1.1. O6pa3oBarTesibHbIE TEXHOJIOTHHU

[IpoBeneHune 3aHATUI W aTTeCTAlMi BO3MOXXHO B JUCTAaHIIMOHHOM (opMare ¢ MpUMEHE
HUEM CHCTEMBI JHCTaHIMOHHOTO oOyueHus yHuepcurera (CAO-LMS) Ha ocHoBe paspaboran
HBIX Kadenpoit «MaTemaTrrnkay IJMEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) o Bcem pazie
JaM nporpammsl (cMm. 1. 4.4).

[Topsnox npoBeneHus paboT B TUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJCIbHBIMU
pacnopsHKeHUIMHU POPEKTOPa IO yueOHOM padoTe 1/UiIu LIEHTPOM yueOHO-METOANYECKOH pa
OOTBHI.

6.2. MeToguueckne yKa3aHus sl 00y4alomIMXCH 10 0CBOCHUIO

JTUCIHHUIIINHBI

Paznea 1: nudpdpepenunaibHoe HCHHUCTIeHHEe (PYHKIIMIA OTHOM MepeMeHHOM

[Tpu uzyuennu nuddepeHnnanT,HOro ucUUcaeHus PyHKIUN OHON EpEeMEHHOI oOpaTuTe
BHHMAaHHUE Ha MOHSATHE Mpefena PyHKIIMN B TOYKE U METOABI ero Beruucienus. [Ipenen — oquo u3

OCHOBHBIX IMOHATHH MaTeMaTHYSCKOIO aHaIn3a. HpI/I BBIYHCJICHUH IIPCACIIOB q)YHKI_II/II/I Hajgo, 0

Y1005l
0 ,70771

MPEKIIE BCETO, BBISCHUT XapaKTep HeONPEIeIeHHOCTH | ) |[f o 0 — o

0 oo
OBJIa/IETh TEXHUKOW PELICHHUs 3aa4 Ha BBIYMCIICHHUE TPE/IeioB, HAI0 3HAaTh J1Ba 3aMEYaTeIIbHBIX
npezena, Tabauily SKBUBaJICHTHBIX OECKOHEUHO MalbIX, MpaBuiio Jlonurans, pa3nuyHble MpHUEeMbl
PaCKpBITHSI HEONPEACTCHHOCTEH B 3aBUCUMOCTH OT BHJIA (PYHKIMH U PEIIUTH TOCTATOYHO OO0Jh
110€ KOJINYECTBO 3a/1a4.

[Ipu n3yueHnn Tem, NOCBSAIICHHBIX TPOU3BOAHON 1 uddepennnany QyHKIHH, HATO
OCMBICITUTh X TEOMETPUIECKHIA CMBICII, TOHUMATh Pa3Indue MeX1y HUMU (TudQepeHman - 3To
[J1aBHAas IMHEHHas YacTh npupaiieHus GyHKiun). TBepao 3HaTh (Kak TaOnuily yMHOXKeHHs ) hop

MyIbl UG GEepeHITMPOBAHNS OCHOBHBIX JIEMEHTAPHBIX (DYHKIWHN U MpaBuia 1udepeHIrnpoBa

HUs (BCce, KOHEUHO, HO 0COOCHHO TIpaBmiIo qudGepeHIMpoBaHUs CI0KHON (QYHKITUN).

OO0paruTe BHUMaHHUE TaKXKe HAa 0COOEHHOCTH MU depeHIIpoBaHus GyHKIUH, 3aJaHHBIX
B HESIBHOU (hopMe, TapaMeTpUIeCKH, Ha TIpreM Jiorapudmudeckoro nudQepeHnupoBanus.
Crenyet 4eTKo 3HaTh U YMETh IPUMEHSTh aITOPUTM HCCIeI0BaHUS QYHKIUM U IOCTpOe HUA
rpaduKoB: onpeneNeHe TOYeK pa3phiBa (M UX KiIacCU(UKAIINIO), aCUMIITOT rpaduka (BepTH
KaJbHOM, HAaKJIOHHON, TOPU30HTAJIBHOM), HEOOXOAMMBIE U 10CTATOYHbIE YCIOBHSI MOHOTOHHOCTH
(byHKLMH, CYIIECTBOBAHUS JIOKAJIBHOIO SKCTPEMYMA, IPOMEKYTKOB BBIITYKJIOCTH U BOTHYTOCTH
(GYHKIMY 1 TOYEK meperuoa.

Paznen 2: nudppepenunaibHoe ucHUCTIeHHEe PYHKIMA HECKOJIBKUX NMepeMeHHbIX

[Ipu n3yueHnn JaHHOTO pasjena oOpaTuTe BHUMAaHUE HA TO, YTO (PYHKIUS JIBYX IEPEMEH HbIX
MMEET HaITIAHBIA T€OMETPUYECKUI CMBICI — 3TO IIOBEPXHOCTh B TPEXMEPHOM ITPOCTPAHCTBE
Hazno ocMBICTUTD OHATHUS YAaCTHBIX MPOU3BOAHBIX U MOTHOTO AU depeHinana 1 0coo0eH HOCTh
UX BBIYMCIICHUS, OBJIa/I€Th TEXHUKOW BHIYUCIICHUS MPOU3BOIHBIX OT CJIIOKHOM QyHKINN

HECKOJIBKHX IepeMeHHBIX. ClieyeT o0paTuTh BHUMAaHUE Ha TO, YTO ISl QYHKIUN Z — Z ()C R y)
0 %2 (teo

CMCHIAHHBIC YaCTHBIC ITPONU3BOAHBIC BTOPOI'O MMOPAJAKA PABHBI MCKIAY co0oii: 0= 00
Z
yXx



Xy
00
pema IlIBapuia), To ecth nopsIoK AUPPEepeHINPOBAHUS HE UMEET 3HAYCHHUS.
Jnist pyHKIIUN HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHHsI (PYHKIIMH B TIPOU3BOIHHOM
HanpaBJIE€HUU XapaKTepU3yeTcs MPOU3BOAHON MO HANIPABIEHUIO, @ HAUOOJIBIIIAsI CKOPOCTh U3ME
HeHust QyHKIMK OyeT B HalIPaBJICHUN BEKTOPA IPaJiUeHTa.

12

Crnenyet oOpaTUTh B 3TOW TeMe BHUMaHHE Ha HEOOXOAMMOE U IOCTaTOUYHOE YCIOBHUS Cy
IIECTBOBAHUS SKCTpeMyMa (PYHKIIMUA HECKOIbKUX TEPEMEHHBIX.

Pazgen 3: HHTErpajJibHOC UCIUCJICHUE

B uHTerpajsprHOM UCUMCIIEHUN peliaeTcs 3aja4da, 00OpaTHOM TOM, KOTOpasi paccMaTpuBa

nack B iuddepeHnnanbHOM UCUUCIECHUH: HEOOX0IMMO HAlTH M1l TaHHON (yHKIIUH f(x) TaKyIo
(byHKIHIO, TPOU3BOHAS OT KOTOPOi ObuTa OBl paBHa 3agaHHON. MIHTErpupoBanue QyHKINHA — 10
CTaTOYHO CJIOKHBIN pa3/ien MaTeMaTHKH, OBJIaIeTh KOTOPBIM MOXHO TOJIBKO, €CITU CTY/ICHT «BO3b
MET» JOCTaTOYHO OOJIBIIOE KOIIMIECTBO HHTETPAJIOB PA3HOTO THIIA.

Hano TBepao 3HaTh TaOMUIly HHTErPaAJIOB OT OCHOBHBIX AJIEMEHTApHBIX (PYHKINH, OCHOB
HBIE METOZbl MHTETPUPOBAHUS (3aMeHa MePEeMEHHOM, TTOIBEACHHUE T10]T 3HaK AuddepeHnunana, ua
TETPUPOBAHUE TI0 YACTSIM, ITPUEMBI BEIYMCICHUS HHTETPAJIOB OT PAIlMOHAIBHBIX Apo0ei, oT pa3
HOTO THIIa TPUTOHOMETPHUECKUX (PyHKIIMA).

Hazmo ocMbICINTh €IMHCTBO MOJX0/A K TOCTPOCHUIO ONPECTICHHBIX, KPATHBIX, KPUBOJIH
HEHWHBIX, TOBEPXHOCTHBIX WHTETPAJIOB — IOCTPOCHUE HEKOTOPOW MHTErpalbHOM CyMMBI U TIpe
JETIbHBIN MTEPEXO.

3HaTh FeOMETPUUECKUN CMBICI M OCHOBHYIO (POPMYJTY BBIYMCICHHSI ONPE/IETICHHBIX UHTE
rpaioB — ¢popmyny Hetotona — JleitbHuna, reomeTpruueckue 1 (pu3nyeckue NpuiioKeHus orpee
JICHHBIX M KPaTHBIX HHTETPAJIOB, YMETh HAXOAUTH IUIONIA/h TUIOCKOH (PUTYPHI, IUTHHY KPUBOIA,
00BEM U IIJIOMIAb TOBEPXHOCTH TEJl BPAILICHHUSI.

7. ®OH OLIECHOYHBIX CPEACTB

@DoH/1 OLIEHOYHBIX CPEACTB NpezcTapieH B [Ipunoxenun 2 k padboueil mporpamme u BKIIOYAET
paszensl:

1. MeToapI KOHTPOJISI M OLICHUBAHHS PE3YJITaTOB O0YUYCHHUSI.
2. llkana u KpUTEpUN OLICHUBAHUS PE3YJIBTaTOB OOyUEHUS.
3. OueHo4HbIE CPENICTBA.

3.1. Texyuuii KOHTPOJIb.

3.2. [IpoMexyTouHas arTecTauusl.
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22

CemecTpa Heneas

CemecTp pa3pen

Paznea 1. uddepenunanbHoe uc yncjeHne pyHkumnii oqHoi nepemen Hoid. Yucnosas
MOCJIEIOBATENBHOCTb.

[Ipenen yncnoBoil mociae10BaTeIbHOCTH

Ne

n/n

1.1

4 4

22



22

32

4 4

42

22

52

44

62

u ero cBoiicTa. [IpaBuna npeaenbHOTO

nepexona. ®ynkus. [Ipenen pyHKIUN.

Teopemsl 0 mpenenax GyHKIHU.

1 o mare Bbraaua 3aganmii PP N2

MATHYeCKOMY aHAJU3Y"

[TepBrIit 1 BTOpOI 3aMevaTeIbHbIC Mpe JAebl. beCKOHEYHO Masibie B O€CKOHEYHO

OoJIbIIINE BEIUYHMHLI. DKBUBAJICHTHBIE



OECKOHEYHO MaJble BETMUMHBI. Packpbl THE HEONpPEIeIeHHOCTE! pa3HOTO THIIA.
HenpeposiBHOCTB (yHKIMI B TOUKE U HA

npomexyTke. OJHOCTOPOHHUE MPEeIbl:

Touku pa3pbiBa GyHKINHU, UX KJIACCHU(H Kalusl.

[TpousBoanas pyHkumu. ['eomeTprde CKUil 1 MEXaHUUECKUN CMBICI TIpou3BoA HOM. [IpaBuna
muddepeHIrpoBaHus U

(OpMyITBI BEIYUCIICHUS TIPOU3BOIHBIX=

Tabnuia npon3BOJHBIX OCHOBHBIX 3JI€ MEHTAPHBIX (DYHKLIUH.

Huddepenunan. [poussoausie u aud dhepeHnmansl BeICUX nopsaxos. [Ipu 6mmkeHHbIE
BBIUUCIICHUS C TIOMOIIBIO

mddepennnanos.

IIpaBuio Jlonurans. ®opmyna Tennopas-

PaznoxeHus: OCHOBHBIX 3JIEMEHTAPHBIX

¢bynkuuii mo Gpopmyne Teinopa. Ilpu OnmkeHHbIE BEIYMCIEHUS C TOMOIIBIO
¢dopmyner Teitnopa:

1.2

1.3

1.4

1.5

1.6

4

22

72

42



82

22

92

4 4

102

22

112

OcHoBHbIE TeopeMbl AuddepeHnraIs Horo ucuuciaeHus. MOHOTOHHOCTh
¢byHkuuy, SKcTpeMyMbl. HeoOxomumblie

U JIOCTaTOYHbIE YCIOBHSI MOHOTOHHOCTH;

JIOKaJIbHOTO 3KCTpeMyMa. MccinenoBa HUe BRITYKIOCTH rpaduka GyHKIUU:
Touku neperuoa.

OOm1as cxema uccieaoBaHus QyHKIMU U

noctpoeHus ee rpapuka. CoiicTpa

(byHKLMH, HENPEpHIBHBIX HA OTPE3Ke:

HauOonpiiee 1 HauMeHblIee 3HAYCHUS

(byHKIIUHN Ha OTpE3Ke.



1 Ha ce CamocTosiTeIbHAsA padoTa Ne

MHHape 1o GyHKIHUAM OJHOM 1epe MEHHOMU

Pasnes 2. ®yHkuus HeCKOJIbKHX Ile peMeHHBIX. [Ipenen u HenpepbIBHOCTS:
HEMpPEPBIBHBIX CcBOMCTBA OCHOBHBIE

¢ynkuuii. YactHele npousBonausie. [lon Hbii nuddepennuan.

2 no ¢pyuk Beigaua 3aganuii PT'P Ne

HUAM HECKOJbKHX MepeMeHHbIX

[Tpou3BoaHbIE CIOXKHON (PYyHKIIMH HE CKOJIBKUX NMEpEeMEHHbIX. YacTHbIE PO U3BOIHBIE U
muddepennnans Beiciux 1.10
Bapua. IIpous nopsakos. Teopema i

BOJIHAs 110 HAIIPaBJIEHUIO. | paiueHT.

1.11-DkcTpemyM (yHKITMH HECKOIBKUX Hepe- MeHHBIX. HeoOX0aMMEbIE 1 TOCTAaTOUHBIC
YCIIOBUS IKCTPEMyMaA.

1.7

1.8

1.9

2 Ha ce CamocrosiTesqibHasA padora Ne
MHHape N0 GyHKIHMAM HECKOJIbKUX
nepeMeHHbIX

Paznen 3. UHTerpasbHoe HCUHMCIEHHE

4



12

2

[TepBooOpasnas. HeonpeneneHnplii HH Terpai u €ro cBoicTBa. Tabiuila UHTE rpajioB OT
OCHOBHBIX AJIEMEHTapHbIX 1.12

¢byukuuii. MeTon HeroCpeaCTBEHHOTO

WHTETPUPOBAHUSI.

3 no unte Brinaua 3agannii PI'P Ne

rpajJbHOMY HUCYMCIEHUIO

WHTerpupoBaHue ¢ MOMOIIBIO 3aMEHbI

4

22

13

2 mepeMeHHOM, MMo/IBeIEHUEeM oA 3Hak 1.13
muddepennnana. MeToq MHTETpUPOBA HUS TIO YaCTAM

4

14



2

HNHTerpupoBanue parmoHaIbHBIX AP0 O€i HHTETPUPOBaHUE HEKOTOPBIX BUIOB™ 1.14

UppaMOHAIBHBIX U TPUTOHOMETPUYE CKUX (DYHKIUH.

4

15

2

3aiauy, IpUBOASIIME K IOHATHIO ONIPE JIEJIEHHOro nHTerpaia. CBoHCTBa OIpeE JI€JIEHHOTO
uHrerpana. ®opmyna Heto Tona-JIeiiOnuia. 3amena nepemeHHo u 1.15
MHTETPUPOBAHUE 110 YACTSAM B OIIPE/Ie JICHHOM HHTErpaje

UHTE

onpenaeneHHoro [Ipunoxenus

4

16

2

rpajia B TEOMETPHUU M MEXaHUKe (BBIUUC JICHHE TUIOIAAeH TIocKuX ¢puryp; 1.16
JUTMHBI KpUBOHM, 00BEMOB, MJIOLIA IEH 10 BEPXHOCTH).

4



17

2

1.17-HecoGcTBEHHBIE MHTETPAIBI IEPBOTO U

BTOPOTO poja, UX CBOMCTBA.

3 na ce CamocrosiTesqbHasi paéora Ne

MHUHApPE M0 UHTECIrpaJIbHOMY MCYMC/IC HUIO

4

18

2

3aauu, IpUBOASIIME K KPaTHBIM MHTE TpajaM. [[BoHOMN 1 TpOMHOMN UHTE Ipajibl, UX



CBOKCTBA. BeIuncieHne 1BOM HbIX MHTETPAJIOB CBEICHUEM K IOBTOP HBIM. [ eomeTpuueckue u
¢uznueckne 1.18

MIPUIOKEHUS] KPATHBIX MHTETPAJIOB

KonTponbHoe TecTupoBaHHe

19-21

Bcero yacoB no 1ucuunJInHe
dopMa aTTecTAalUH

72

54 18

Ilpunoscenue 2 ®OHJA OHEHOYHBIX CPEJICTB
O JUCLUIIJINHE
«MareMaTnyecKuil aHAJIN3»

Hanpasnenue noaroroku: 23.03.03 «IKcrutyaranus TpaHCIOPTHO-TEXHOIOTHYECKUX MAIIUH U
KOMITJIEKCOB)
[Mpoduis: «ABTOMOOWIN U TPAHCIIOPTHO-TOTUCTHYECKHE CUCTEMBD».

Kadenpa: «Maremaruka»

1. MeTonbl KOHTPOJISI U OLCHUBAHMS Pe3y/1bTAaTOB 00y4eHHA

JU1s1 KOHTPOJIS YCIIEBAEMOCTH U KauyeCcTBa OCBOEHUS TUCLIMIUIMHBI HACTOSILEH porpaMMon
MIPEyCMOTPEHBI CIEAYIOLINE BUABI KOHTPOJIS:
- KOHTPOJIb TEKYILEeN yCIeBaeMOCTH (TEKYIIUA KOHTPOJIb);
- IPOMEXYTOYHAs arrecTanus (3K3aMeH).

2. lllkaJjia U KpUTEPHUU OLIECHUBAHUS Pe3yJbTATOB 00yUeHUs
®opMa NIPOMEKYTOUHOM aTTeCTALMH: IK3aMeH

[TpomexxyTouHas arrecTarus o0yJaronmxcsi B popMe dK3aMeHa MPOBOJAUTCS M0 pe3yabTaTaM
BBITMIOJTHEHUS BCEX BUIOB yUeOHOU pabOThI, MPENyCMOTPEHHBIX YU€OHBIM IJIAHOM IO JaHHOW AMCLU
IJTUHE, TIPU 3TOM YUYUTBIBAIOTCS PE3YAbTaThl TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH B TEUCHHUE CE
MecTtpa. OleHKa CTENEHH TOCTHKEHUSI 00yUaroIMMHUCS MJIaHUPYEMBIX PE3yIbTaTOB 00yUeHUs 10
JTUCHUTITUHE TPOBOAMUTCS MpEToAaBaTesieM, BEyIIUM 3aHATHS 110 AUCIIUIUIMHE METO0OM IKCIIEPT



HOIt OLICHKU. ITo nToram HpOMe)KYTOHHOﬁ arrecraluu 110 JUCHUIIIIMHE BBICTABIIACTCA OLICHKA «OT

JUYHO», «XOPOIIO0», KyAOBJICTBOPUTECIBHO» HUIIN «HCYIAOBJICTBOPUTCIBLHO) .

IkaJia oneHUBaHUA

Onucanue

OT1TIn4HO

BrinonHeHs! Bce 00s13aTeIbHBIC YCJIOBHS MOATOTOBKH CTY
JAEHTAa K MPOMeKYTOUHOM aTTecTalluM, IPeTyCMOTPEHHbIE
IPOrpaMMoOi TUCHUIUIMHBL CTyqeHT JEMOHCTPUPYET COOTBET
CTBUE 3HAHUI, YMEHH, HABBIKOB [TOKAa3aTeNsIM, IPUBEICHHBIM
B Ta0nuIax, onepupyer NpuoOpeTeHHBIMHU 3HAHUSAMH,
YMEHMSIMH, HaBBIKAMH, IPUMEHSIET UX B CUTYalUAX
HOBBIIIEHHOHN CIIOXKHO CTU. [Ipy 3TOM MOTYT OBITH JOMYIIECHBI
HE3HAYUTEIbHbIE OLIMOKU, HETOYHOCTH, 3aTPYIHEHUS PU
NIEPEHOCE 3HAHUN U YMEHMH Ha HOBBIE, HECTAHIaPTHHIE
3a/1auu.

Xopo1o

BrinonHeHs! Bce 00s13aTeIbHbIE YCJIOBHSA MOATOTOBKH CTY
JAEHTA K MPOMeKYTOUYHOM aTTecTalluM, IPE1yCMOTPEHHbIE
nporpaMMoil JucuuIuiHbl. CTyIeHT JEeMOHCTPUPYET COOTBET
CTBUE 3HAHUI, yMEHU, HABBIKOB [TOKAa3aTeNsIM, IPUBEICHHBIM
B

20

TabIMIIaX, OTIEPUPYET NPHOOPETCHHBIMU 3HAHUSIMH,
YMEHHSMH, HaBbIKaMu. B TO jke BpeMs Ipu OTBETE JOMyCKaeT
HECYIIIECTBEH HbIE NMOTPELIHOCTH, 3aa4l PEIacT ¢
HeJJ0YeTaMH, He BIIHSIO IIMMH Ha OOIIMI X0 peIIeHHS.

YI0BIETBOPUTEITHHO

BrinonHeHs! Bce 00s13aTe/IbHbIE YCJI0BHS MOATOTOBKHU CTY
JAEHTA K NPOMEKYTOYHOM ATTeCTAlMM, IPEAYCMOTPEHHbBIE
MpOrpaMMoi TUCHUIUTHHBI. CTYI€HT 1EMOHCTPUPYET COOTBET
CTBUE 3HAHUI, yMEHMI, HABBIKOB [TOKA3aTeIsIM, IPUBEJCHHBIM
B TabiuIax, onepupyeT NpuoOpEeTeHHbIMU 3HAHUAMU,
yMeHUsIMH, HaBblkaMu. Ho moka3biBaeT HermyOOKue 3HaHuS,
IIPH OTBETE HE JIOMYyCKaeT IrpyObIX OIIMOOK WU
IPOTHUBOPEUNH, OTHAKO B (JOp MYIMPOBAHUH OTBETA
OTCYTCTBYET JIOJIKHAsI CBSI3b MEXK]Ly aHa JIHU30M,
apryMeHTanuen 1 BbIBOIaMH, B PELIEHUH 3a/1a4 MOTYT

coZlep KaTbCsi rpyObie OMUOKHU. JIJIs MOTyYeHus: TPaBUILHOTO
OT BeTa TPEOYIOTCS YTOUHSIOIINE BOIIPOCHI.




HeynosnersopurensHo

He BbInonHeHb! 00s13aTeIbHbIE YCI0BUS MOATOTOBKH CTY
JAEHTA K IPOMEKYTOYHOM ATTeCTALMH, IPEAYCMOTPEHHBIE
nporpammon aucuuiuivesl, MJIM cTyneHT neMoHCTpUpyeT He
IIOJIHOE€ COOTBETCTBHE 3HAHUMN, YMEHUH, HABBIKOB
MPUBEJCHHBIM B TaOJIUIaX, TOIMYCKAIOTCS 3HAYUTEIIbHBIC
OLIMOKH, POSBIISIETCS OTCYTCTBUE 3HAHUM, YMEHUH, HABBIKOB
10 psAAy NOKa3aTesel, CTYAEHT UCIBIThIBAECT 3HAYUTEIbHBIE
3aTPyIHEHUs IIPU ONEPU POBAaHUM 3HAHUSMH U YMECHHUSAMH.

HepequL OICHOYHBLIX CPEACTB MO TUCHHUIIJIHHE

3. OueHo4YHbIE CpeCTBA

«MaTeMaTH4YecKH aHAJIU3»

Ne HanmenoBanue Kparkas xapakrepuctuka IIpencrasienue
n/n OIICHOYHOTO OLICHOYHOTO CpENCTBa OLle HOYHOTO
cpen cTBa cpenctBa B ®OC
1 KontponbHas CpencTBO MPOBEPKU YMEHUM Komrmnekr
(ca MPUMEHSATH TOJYYCHHBIC 3HAHUS TS KOHTPOJIb HBIX
MOCTOSITEJIbHAS peuieHus 3a1a4  OnpeieJICHHOTO ThIa 3a/laHui 110 Ba
) pabora 10 TEME WIH pa3 JAeiy puaHTam
(KP)

2 Pacuerno-rpa CpencTBo NpoBEpKH YMEHHUI IPUMEHSATh Kommuiekr 3ananuit
¢bu yeckas MOJIyYEHHBIE 3HAHUS 0 3apaHee ONpese JUTS1 BBITIOJTHEHUS
pabora JIEHHON METOAMKE JJIs pEeUICHUs 3a]1a4 pac

YeTHO-TpaduuecKoit
(PTP) paboTsl
21
WJIM 33JJaHUI IO MOAYJIIO WM TUCLHA
IJIUHE B LEJIOM.
3 VYeTHbIl onpoc CpencTBo KOHTPOJISA, OPTaHU30BAHHOE Bonpocsl o
co Kak crernuanbHas oecena TeMam/paszenam
OecenoBaHme, MeITarOTUIeCcKOro pa OOTHHUKA C JTUC TUTUTUHBI
(YO) 00y4arolMCsl Ha TEMBI, CBS 3aHHBIE C
M3y4aeMOW TUCIUIUIMHOM, U pac
CUYMTAaHHOC HA BBISICHEHHE 00BbeMa
3HaHUN OOydYaromierocs rno
OIIPEIEIICHHOMY Pa3 eIy, TEME,
npobaeme U T.II.
4 Tect Cucrema cTaHIAPTU3UPOBAHHBIX @OoHJI TECTOBBIX
(T) 3aJ]aHU, TMO3BOJISIOLIAs ABTOMATH3UPO 3aJaHul
BaTh NPOLICTYPY U3MEPEHUS YPOBHS 3HA
HUH ¥ YMEHHI 00y4Jaromierocs.




5 OK3aMEeHallMOHH CpencTBo NpoBEpKHU 3HAHUM, YMEHUH, OK3aMeHaIMOHH
ble OUJIETHI HaBBIKOB. MOKET BKJIIOYATh KOMILJIEKC TEO | ble OMIIETHI.
pPETHYECKUX BOIPOCOB, 3a/1a4, IPAKTHYE

(Bb) . [IIxana oreHUBaHMS
CKUX 3aJJaHUM.
U Ipoueaypa
MIPUMEHE HUS.
[IpomexxyTrounas Ox3ameH (D) 1) ycrro (V)

arrecta mus (ITA
({A) 2) mucemenHo (I1)

3.1. Texkymuii KOHTPOJIb

O1ieHOUHbIE CPEICTBA TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIBHBIE BOTIPOCHI
1 3ananus B ¢opMme OIIaHKOBOTO TECTUPOBAHUS AJII KOHTPOJSI OCBOCHHS 00yUYaOIUMUCS pa3iesioB
JUCHMIUTNHEL, ipueM PI'P.

Conepxanue pac4eTHO-rpauIecKuX pador.

PacuetrHo-rpaduueckas padora Nel no nud¢epeHunaILHOMY HCUUCIEHUIO (PYHKIIUI OTHOM
nepeMeHHOI

Kparkoe comep:kanue 1 3Tarnbl pacdeTHO-rpaduieckoil paboThI:
[Ipenen uncnoBoii mocae10BaTeNILHOCTH, Mpesies GYHKINH.
HccnenoBanne GyHKINN HA HEMPEPHIBHOCTS.

Brruncnenne mpou3BOAHBIX (DYHKITUH.

HccnenoBanue GyHKINH, TOCTPOCHUE TPAPUKOB.

PacuetrHo-rpaduueckasi padora Ne 2 no GpyHKIUAM HECKOJIbKUX NepeMEeHHBbIX.

Kpatkoe conepxanue pacueTHo-rpaduyeckoil paboThl:
OyHKIIUN HECKOJIBKUX NepeMeHHbIX. YacTHbie ipon3BoAHbIe. [IpOM3BOIHBIE OT CIOKHBIX (QYHK
i, [Ipon3BoHast Mo HaMPaBICHUIO M TPAIUCHT. DKCTPEMYM (YHKIMHU JIBYX EPEMEHHBIX.

PacuetHo-rpaduyeckasi padora Ne 3 mo HHTErpajbHOMY HCHUCIECHUIO.

Kparkoe conep:kanue 1 3Tarnbl pacdyeTHO-rpaudeckoil paboThI:
Ilepgviti sman:

MeToapl MHTETpUpPOBaHHS. BeIuucieHre HeonpeaeieHHbBIX HHTETPAJIOB.
Bmopoii sman:

22

HpI/IJ'IO}KCHI/ISI OIMPECACIICHHBIX UHTCTPAJIOB. HCCJ’IGJIOB&HI/IG CXOOUMOCTH HECOOCTBEHHBIX HUHTErpa
JIOB.

KommnuiekT 3aanuii 1)1 BbITIOJTHEHU S
pacuetHo-rpaduueckux pador (PI'P)

no gucuuminae MareMaTHYecKuid aHAJINu3
(HaI/IMeHOBaHI/Ie ):[I/ICLII/II'IJ'II/IHBI)

Teopusi npenesioB u nuddepeHunpoBanre GyHKUNH OJHOI epeMeHHON

1. Haittu npenensi:

00
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2. UccnenoBarh Ha HENPEPHIBHOCTH U
BBITIOJTHUTH YEPTEXK:
XX

sin,OllZ
i

2
3. Haiitu npou3BOAHYIO QyHKIMH: +=|{(|=

()322342.15I 31,

X XX
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tg ctg arctg ¢

x
rt

3

'Ixx 3

y
3
1 .
cos6 arctg sinln2
yi x
sin .
X - + 22_)/ X

3sin 12 1
,In I
2

yarctgx = +yl= ( )

3

sin2 7%

()

Xyx

—+=cos'xet =,C0S8 'yet=

y

32,4. 0yxlx=+ - =

5. IlpoBecTy IOTHOE UCCIIEIOBAHUE U TIOCTPOUTH rpaduk () 221 fx

X

=+

X

.28

4. CocTaBUTh ypaBHEHMs KacaTeJIbHON M HOPMAJIHU K JAaHHON KPUBOM B TOUKE C aOCIIMCCOM (X :

23

q)yHKIII/ll/I HECKOJBbKHUX IEPEMECHHBIX

1. HaiiTn 9acTHBIE TPOM3BOHBIE BTOPOTO TOPSIKA, YOSTUTBCS, UTO L,y

Haiitn rpaguent dynkuun z = f(x,y ) B Touke ( , ) goo M Xy :Iyzz

22 —

3. ccnenoBarh Ha SkCTpeMyM GYHKIHIO Z X X ) 2)

-+ +

HNuTerpupoBanue

n n

z' =z xy2.

=,(4,6) M,.



Boruncaurtsb HeOonpeaeJeHHbIC HHTErpaJjbl

dx

xdx _
2(’ x

+11 X
_[ [x cosSxdx,J'e xdx *cos ,

.
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:- 18’I++dx
X X x sin x
dx’J-+6+5""x '[_+ 1 ’
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6+18%xx %,Idxz
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XX X 3 Ccos X

Boruncanrtsb ONMpEACTCHHBbIC HHTEIPAJIbI
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3

dx |- :
*3sin cos "x xdXx, II ,1

e

0
dx,dxxxj+
0
V4
dx I+
|
+
B . 2(305) '
2 ’ +02

) xxdx'j I
23sin cos 0

0 Il

1 e

I 0 dx

(xl)ea’x"'_[l
|



1 3

HecoOcTBeHHBIEe HHTErpajibl 1. YKaxnuTe, Kakoi U3 HECOOCTBEHHBIX

o

WHTETPAJIOB SABIISIETCA CXOAAIIUMCS ~ " _ =
35

I.x,xdx,.x.

/s
dx

2. BbIUMCIIUTE MHTETPaAJl, YCTAHOBUTH €T0 CXOIUMOCTD HIIM PACXOAUMOCTh + . *1

3. BoraucnuTh uHTErpas, ycTaHOBUTh  In xdx

€ro CXOAUMOCTD HUJIU paCXOAUMOCTb J’ @ ]

I 0 , YCTAHOBHUTH €TI0
CXOOUMOCTh UJIHN

a
4. BBIYHCIIUTD pPacxoauMOCThb.
HECOOCTBEHHBIN UHTETPAT (fx I

d'x, YCTAHOBHUTL €TI0 CXOAUMOCTD HUJIN

5. BerauciauTh HeCOOCTBEHHBIM MHTETPAI J- 5

X

PacXoaMMOCTh.

dx
2. BBIYHMCIUTH HHTETPaJl, YCTAHOBUTH €I0 CXOAUMOCTD HJIH PACXOAUMOCTh _[

et 71
X o
3. BeruucauTs uHTETpa, yCTaHOBUTh  In xdx

€T0 CXOOAUMOCTD HUJIN paCXOANMMOCTD J'
1

dx
, YCTAHOBHTB €TI0 CXOJUMOCTh HIIH

4. BeraucnuTh HEeCOOCTBEHHBIN MHTETPa J‘
2

X

PacxoIMMOCTb.
Boruncnute HeCOOCTBEHHBINM HHTETpa J’ 1

24



dx

, YCTAHOBUTH €0 CXOAUMOCTb UJIN

pPacxoaUMOCTb.
Kparnblie nHTErpasibl
1. U3MeHuTh NOpsA0K MHTETPUPOBAHUS B IBOMHOM MHTErpaje

2_
6 X y

a.
II s
, b.

dx fxydy I_[

) ' (.)
(,) dyfxydx- ’

22(10), {(,) 12,02}
xydxdyDxyxy.

2. Berauciante —-—-=<<5<<
I] 0
D

3. BeruuciauTb
I»
( ) 2233 )

1216 ;xyx: 1,,.
ydxdy +

nyxyl

4. BEIYUCIUTH

20
I

X y dxdy D — MHOXECTBO TOYEK TUIOCKOCTH, OTPAHUUCHHOE JTMHUSIMHU ()
D

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

5. Haiitu momaas GuUrypsl, OrpaHUM4eHHON JaHHBIMH JIMHUSIMHU
3,4,3,4yxyeyy====
6. HaiiTu miomaas Gurypsl, OrpaHU4€HHOMN JIMHUSAMU 2

y=X,y=—x+2

8. Haiiti 00beM Terna, morydeHHOro BpaltieHueM Bokpyr ocu OY ¢urypsl, orpaHideHHON JTHHA

avu, 1,07 y=x y= x= .

9. Haiitu o6bem Tena, IOITy4eHHOTO BpalieHneM BOKpyr ocu OX Gurypbl, orpaHiYeHHON JTHHA

22
5 -

MU Y=X ) =X
KontpoabHbie padoTsl (mpuMepbl)
Bapuant

1. I[Toctpouts Tpaduk: y = 3cos 2x



2. Haiitu npenensl:

22

1 cos 2 lim x ) L
()()551im55n X 22
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32 3)
o lim" 22 EN
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-— - X XX
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1
1 cos2 lim N
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|
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I 1= <<
+ 6 . ts
SMLVICIOR™
XX
3. MceneioBaTh Ha HENPEPLIBHOCTH 1 BBINOJTHUTD YEPTER: ~ PX X
,02
>
3,2
X

Bapuant

o I
1. HaiiT mpoussoznyio ) .

2 1n2I

g = =
yarch +6)yl ()
3

sin2 7%

—+=r)cos'xet™=,C0S ‘yet=
Xyx

M

|1~
11,
2. Haiitu lim
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X

" x arctgx

U

3. [IpoBecTH MoHOE UCCIIEAOBAHIE U TIOCTPOUTH TpaduK ( ) ,Lfxx _
2

=
Bapuanr.
u
Nel. BeluucauTh NpOU3BOAHYIO MO X
HaIpPaBICHUIO g Y HAaWTH MOJIYJb BEKTOpa rpagueHTa s

0

u = xy+ + B rouke A(6,9, 1) B HaIPaBJIEHUH, COCTABIISIOIIEM C OCSIMHU KOOP

byHKIMN 32z

3 T
, 6
AUHaT er'IBI ’ COS
CcoS 7
a=pB=y<.

Ne2. Mcenenosats Ha sketpemyM Gyrkmio (14 4)5%z=xy—x -y

z=y—x,x=.,y=cost'HaHmdtdz. Ne3. In( )*

Bapuant

Boiuucnumos:

()

dx 3, I+

I.I 2x 1 In xdx .
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3. I - sin 3 -
434
+ X
5
2 21
dx 2 dx zdx
‘ I
X 1. Beruncnuth
HUHTETPaJIbl:
+00
dx
> xe I WX
IE
dx
N300pa3uTh 001aCTh MHTETPUPOBAHUS M H3MEHUTH MOPSIOK HHTETPUPOBAHHS B TOBTOPHOM HHTETpae

0 dx fx
e
[

0

Boruncnute miomans GUrypsl, OrpaHu4eHHON JIMHUAMU

2
2,.
y=Xy=x
BapuanT 3a1aHuii TPEHUPOBOYHOTIO TeCTA.

3agaun

arcct
3 g ) 9 I)/ dy

lyacth 1. yxyy=sinln,,?'"-2. (3

7:2,0,1,?xyXxexxy=+=_

2 X

4. Haittu nipousBonyio , V' .
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5. Mccnemonats Ha sxctpemym () ()( ) 2
fxxx=—--35.
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6. HaiiTu nHTEpBaJIbl MOHOTOHHOCTH
Yy o_

X

xfxx = — na orpeske [~5;1].
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7. Haiitu HaunGonbInee, HauMeHbllee 3Hadenue GyHkun ()
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8. TlocTpouts KacarenbHyto K rpaduxy ¢ymaxmmu ( ) >fx x = 3arccos B Touke 2 x =

2 vactsp 9. Haiitu npenensr:
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10. MccnenoBare Ha HENPEPBIBHOCTD U
BBITTOJTHUTD YEPTEXK: |
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yxxsin, 0 L
T 3
,0x
xfx =
X
11. IIpoBectu nmomHoe 24

UCCIICIOBAHNE U TIOCTPOUTH TpauK

( ) Kpurepuu ouenxu:



- OLICHKA «3aYTE€HO» BBICTABJISIETCS CTYACHTY, €CJIU OH PETYJISIPHO B TEUEHHE CEMECTpa NPEACTABIISI
peLIeHNs 3a/1a4, BBIIOJIHUI MOJHOCTBIO BCE 3aJIJaHUS M MX 3alIUTUJI, OTBETUB Ha BOIIPOCHI Mpenoja
BaTeJs;

- OLICHKA «HE 3a4TE€HO» BBICTABIIAETCS CTYIEHTY, €CIIM OH HEPETYJSPHO B TEUEHUE CEMECTPA IIPEL
CTaBJISUT PELICHUS 3aa4, BHIIOJTHIII 3aJaHUS HE TTOJIHOCTHIO WIIM BOOOIIE HE PEACTAaBISLT pabOThI
Ha MPOBEPKY, IOIYyCKAaeT CYLIECTBEHHbIE HETOYHOCTH B OTBETAX Ha BOIIPOCHI MIPENoJaBaTes.

JUnist IpOBEACHUS TEKYIIEro KOHTPOJIS 3HAHUN CTY/IEHTOB B JMCTAaHIIMOHHOM (hopmare B pa3
pabotanHbIx Kadenpoil «MaremaTnka» OHJIAWH-Kypcax HMMEIOTCS MPOMEKYTOYHbIE (TIPOOHBIE) Te
CTBHI.

3.2. [IpomeskyTOYHASE aTTECTANUSA

KommiekT Bonpocos
JuddepenunaibHoe HCHUCTEeHHE (PYHKIMH OXHOM NepeMeHHOoI

. [lonsiTvie nepeMeHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUS.

. IOHsTHE (DYHKITMOHATLHOM 3aBUCUMOCTH, KiIaccuPUKAIM (yHKINHN.

. Onpenenenye 1 TUIBI YACIOBOM MOCIEN0BATEIBHOCTH.

. [Ipenen uncnoBoi mociaenoBaTeIbHOCTH. ApuPMETHISCKHUE ONepaIliy HaJ MOCIEI0BATEILHO

CTSIMU.

5. YcnoBus cyliecTBOBaHUSI KOHEUHOT'O Mpejiesia YUCIOBOM Mocien0BaTeabHOCTH (Teopembl Ko u
BeiiepmTpacca).

6. Bropoii 3ameuatenbHblil peaes.

7. llpenen pynkauu. Onpenenenus. [ eomeTpudeckas HHTEpIpETAIUs TOHATHS TTpenea QyHKITUH.
CBolicTBa Npeaeios.

8. beckoneuno masbie, 6eCKOHEYHO OoJbIue (QYHKITUH.

9. IlepBblii 3aMeyaTeNbHbIN MTPEAEIL.

10. beckoHeyHO MasTble BEIMYHHBI. DKBHUBAJICHTHBIC OECKOHEYHO MaJIble M UX UCIIOJIH30BAHUE MIPH
BBIUMCJICHHUH TIpeieoB. Talnuiia ’KBUBaJIEHTHBIX O€CKOHEYHO MaJbIX.

11. HenpepbIBHOCTH (YHKITMH B TOUKE U HAa IpoMexyTke. OqHocTopoHHHE nipeaensl. Kimaccuduka
Ul TOUYEK pa3phiBa rpaduka.

12. CgoticTBa (hyHKIMIA, HETIPEPBIBHBIX Ha OTpe3ke (Teopemsl Beitepirpacca, bonbiano — Kommn).

13. IlpouzBonHast. [eomerpudecknii U GU3NICCKUN CMBICT Mpou3BoaHOM. KacaTenbHas u HopMalb

K TUIOCKOM KPUBOH.

14. Tabnuiia MPOU3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.

15. CBsi3b MEXTy CYIIECTBOBAHUEM MPOU3BOAHON (DYHKIIMH B TOUYKE M HEPEPHIBHOCTHIO (PYHKITHH
B TOM K€ TOYKE.

16. IIpousBomHas CyMMBI, MPOU3BEIeHU, YacTHOTO. [Ipon3BoaHAS CIIOKHON U 00paTHOM (PyHKITHIA.

17. TIpou3BoaHas mapaMeTpHUUECKH 3aJaHHON (PYHKIIUU.
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18. TIpousBonHas GyHKIMH, 3aJaHHOW HESBHO.

19. IuddepenimpoBanme cnoxHOM Moka3zaTelbHON QyHKINU.

20. Muddepenmupyemocts. Auddepentman. [eomerpuuecknii cMbIch auddepeHimana.

21. IIpouzBoanbie u AuddepeHITnaIbl BRICITNUX TOPSIKOB.

22. OcHoBHble TeopeMbl audhepennuansaoro ucuncinenus (teopema depma, reopema Porst, Teo
pema Jlarpanxa, Teopema Korm).

23. [IpaBuno Jlonurans.

24. MuorouneH Teitopa u ero coiicta. @opmyna Teitopa. Ocrarounsiii wieH Gopmyisl Teiimopa
B (popme Jlarpanxa u [Teano.



25. AcumnToThl rpaduka GyHKIIUH.

26. DxctpemyMm. Heobxoammoe ycimoBue sKCTpeMyMma.

27. JlocTaTtouHble yCIOBUS IKCTPEMyMa.

28. Jlocratounoe ycnoBue Bo3pactanus (yObIBaHHs) QYHKINH.

29. Haubonbliee 1 HauMeHbllIee 3HAYEHUS (PYHKIIUN Ha OTPE3KE.

30. BeImykiocTh, BOTHYTOCTh, TOUKa reperuda. Jlocratounoe ycinoBre BOTHYTOCTH (BBITYKIOCTH).
31. Heo6xomumoe ycnoBue Touku neperuda. Jlocrarounoe ycnosue neperuda. 32. O6mast cxema
MOCTPOEHUS U UCCIIEA0BaHMS rpaduKka QyHKIUH.

OYHKIINN HECKOJIBKUX IEPEMEHHBIX

1. Onpenenenre U reOMETPUUECKUI CMBICT (DYHKIIMH JIBYX MTEPEMEHHBIX.
2. JIuauy ypoBHS (QYHKIIUH JBYX [TEPEMEHHBIX.
3. HacTHbIE TPOU3BOIHBIE (PYHKIIMH HECKOIBKHIX TIEPEMEHHBIX, HX TEOMETPUIECKHUNA CMBICIT
4. OyHKIIUU HECKOJIBKUX MEPEMEHHBIX, TOHSATHE TTOTHOTO Auddepennnana. 5.
HuddeperurpoBanme CIOKHBIX QYHKIHA HECKOIBKIX TTEPEMEHHBIX.
6. [Ipon3BoaHbIE BRICIIUX MOPAIKOB (PYHKIIMK HECKOIBKUX MepeMeHHbIX. CMelIaHHbIe TPOU3BOJ
Hble. Teopema IlIBapua.
7. IIponsBoaHast pyHKINU HECKOIBKUX MEPEMEHHBIX 110 HAPABICHUIO.
8. IIpou3BosHas MO HAMPABICHUIO U TPAJMEHT CKAJISIPHOTO TTOJIS.
9. DkcTpeMyM (DYyHKITUU HECKOIBKUX ITEPEMCHHBIX.
10. Heob6xonumMoe 1 TOCTaTOuHOE YCIOBUS AKCTpeMyMa (PyHKIHUU ABYX IEPEMEHHbIX.

HUHTET'PAJIBHOE NCYUCJIEHHUE

1. [TepBooOpasHas, HeoNpeACIeHHBIH HHTErpall. Ta0nuiia OCHOBHBIX HHTETPAJIOB. 2.

3amMeHa epeMEHHOM 1 MHTEIPUPOBAHUE 10 YacTSIM B HEONPEAECIEHHOM UHTETpane. 3.
WHuTerpupoBanue ¢ MoMoIIbI0 MOABEACHU O] 3HaK quddepeHnuana.

4. laTerpupoBaHye palloOHAJIbHBIX APOOECH.

5. UnTerpupoBaHue 1o 4acTsaM U 3aMeHa IEPEMEHHOMN B ONpeIeIEHHOM HHTErpalie.

6. nTerpupoBanue TpUroHOMeTpHUeCKUX (DYyHKIUI, OCHOBHBIC TIPUEMBI.

7. UnTerpupoBanue UpparroHaIbHbIX QyHKINH.

8. YHuBepcanbHas TPUTOHOMETPUYECKAs [TOICTAHOBKA.

9. OnpeneneHuplii UHTErpai u ero cBoiicta. @opmyna Hetorona — Jleitouuna. 10. [Ipunoxenus
OTIPEICTICHHOTO UHTETPaIa K PEIICHUI0 TEOMETPUUECKUX B Puzndeckux 3anad. 11.Beraucienue
IUIOLIAJIEH C MOMOIIBIO OMPEAEIEHHOTO UHTETpaa.

12.Brruncienue tiomaan v IJTUHB KPUBOW, 3aJaHHONM YPaBHEHUSIMH B MTapaMeTPpUUIECKO GhopMme.
13.Bpruncienue miomaan KpUBOIMHEHMHOTO CEKTOpa B MOJISPHBIX KoOpArHaTax. 14.Beluncienue
IIOIIAJIEH B IPSIMOYTOJIBHBIX M MOJISPHBIX KOOPAUHATAX C TOMOIIBIO OMPEIEJICH HOTO UHTETpaa.
15.Bbluncienue AIuHbl 1yTy ¢ IOMOIIBIO ONPEAEIEHHOTO HHTETpaa.
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16.Bpruncnenue JIMHbBI 1yTH KPUBOH, 3alaHHON NMapaMeTpUYECKH.
17.Beraucnenune o0bema Teia BpaleHus ¢ TOMOIIBIO0 OMPEIeICHHOTO HHTETpaa.
18.Bpruncienye mionaad NOBEPXHOCTH TENNA BPAIICHHUS.
19. HecoOGCcTBEHHBIE HHTETPAJIBI IEPBOTO M BTOPOTO TUTA. [IOHATHS CXOMMMOCTH M PACXOIUMOCTH
HECOOCTBEHHOTO MHTErpaja.
20. HecoOcTBeHHBIE HHTETPaIbl OT PA3PbIBHBIX (YHKIIHM.

IK3aMEeHAIMOHHbIE ONJIeThI

Haznauenue: Mcnonb3yroTcs s npoBeaeHus npomexxytouHoi arrecrauuu (I1A) mo nucuunnne



«MaremaTndeckuii aHainz".

PernmameHnT sk3ameHa: - BpeMs Ha MOATOTOBKY TE€3MCOB OTBETOB - 110 45 MuH. - Croco6
KOHTPOJIS: YCTHBIE OTBETHI. KOMIIIEKTHI 9K3aMEHAIIMOHHBIX OUIIETOB JOJHKHBI COAECPKATh
omteToB Ha 25-30% Oosnblle uncia CTYACHTOB B TpyIe (XpaHsTcs Ha kadenpe «Maremarukay ).

TunoBbie BApUAHTHI OMJIETOB MPUJIATAIOTCS.

MUHUCTEPCTBO OBPA3BOBAHUS I HAYKH POCCUNCKON ®EEPALINN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXXJIEHME BBICILIEI'O OBPASOBAHU S
«MOCKOBCKHWI MOJJUTEXHUUYECKU YHUBEPCUTET»

(MOCKOBCKHWW TOJIUTEX)

@akynbreT 0a30BbIX KOMITeTeHIINH, Kadenpa «Maremaruka» OOpa3oBaTtenbHas mporpamma
23.03.03 «Oxcmryaranus TpaHCIOPTHO-TEXHOJIIOTHYECKHUX Ma IIUH U KOMILJIEKCOBY
[Ipoduinp: «ABTOMOOWIN U TPAHCIIOPTHO-IOTUCTHYECKHE CUCTEMBD»

Jucuumimza « MateMaTn4ecKuil aHaIn3»

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. ITepBooOpa3Has, HeompeAeIeHHBIA HHTErpall. TabauIa OCHOBHBIX HHTETPAJIOB.

dx
2. BeIuMCINTD HEONIPEIEIEHHBIN HHTETPAl
i R
4

3. Haiitu rpaguenT QyHKIUM Z = Y l B Touke (1,4) M, .
4. YkaxxuTe, Kakol U3 HECOOCTBEHHBIX HHTETPAJIOB SIBIISICTCS CXOASAIIUMCS

o o0 0o

gl 5

1

- 35

11

5. Haitaure skcTpeMyMbl M ToukH neperu6a ¢pynkmun” y x e =( —1) .

YTBepxkaeHo Ha 3acenanuu Kadeapsl marematuku « 03» 05 2023 1., mpotokon Ne 10 H.o.

3aB. kadenpoit H.B. Bacuibena / /

MHHUCTEPCTBO HAYKH 1 BBICIIET'O OEPA3OBAHM ST POCCUIMCKOU ®EJEPALINN

®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPABOBATEJIBHOE
VUPEXXIEHUE BBICIIET'O OFPABOBAHI S
«MOCKOBCKHWI MOJJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHUM MOJIUTEX)

@akynbsreT 0a30BBIX KOMITETEHIINH, Kaeapa «Maremarukay OOpa3oBaTenbHast porpamma
23.03.03 «DxcruryaTarus TpaHCIIOPTHO-TEXHOJIOTHYECKUX Ma IIIUH U KOMIUIEKCOB)
[Ipodunb: «ABTOMOOMIN U TPAHCTIOPTHO-JIOTUCTUYECKUE CUCTEMBD

Jucuunnnza «MareMaTndecKuil aHaau3»

Kypc 1, cemectp 2
JK3aMeHAIMOHHBIN Omiaer Ne 1

1. HecoOcTBeHHBIE HHTETrpajIbl IEPBOTO M BTOPOTO TUMA. [IOHATHS CXOMUMOCTH U PACXOIUMOCTH



HECOOCTBEHHOTO MHTETpaJa.

o . 2,
2. Haiitu npou3BoAHyI0 (yHKLIUH, 3aJaHHON MapaMeTpUUYECKH 2~ " | #

! ynrmmo z X X y 2y
2=— %+, o

3. Uccnenosarp Ha 3KCTpEMYM

m
4. BBIYUCIIMTH ONPEIEIICHHBIN 2 3sin cos

x xdx .

UHTETpal .[
0

5. Haiiti 06beM Tena, MoydeHHOTo BpamieHueM BOKpyr ocu OX Gurypsl, orpaHu4eHHON JINHU
3., = — =
amu, 1,0°y=xy=x=.

YTBepxkaeHo Ha 3acenanuu kKadeapel marematuku « 03» 05 2023 1., mpotokon Ne 10

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

J111s mpoBeeHHS MPOMEKYTOUHOTO KOHTPOJISI 3HAHUHN CTYJIEHTOB B TUCTAHIIMOHHOM (hopMaTte
B pa3paboTaHHbIX Kadeapoit «MaTemaTnkay OHJIalH-Kypcax UMEIOTCSI UTOTOBBIE TECTHI.
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