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1. Heau,3a7a4u ¥ IJIAHUPYeMble pPe3yJbTaThbl 00y4eHHs 10

JTUCHHUILINHE
K 0CHOBHBIM 11€15IM OCBOEHHUS AUCLHUIUIMHBI «MaTemMaTuuecKnid aHaInu3» CleayeT OTHe-
CTH:
- BOCIIUTaHHUE y CTYJEHTOB O0IIEl MaTeMaTUYeCKOU KyJIbTYpbI;
- IPHOOpPETEHUE CTyICHTAMU IITUPOKOTO Kpyra MaTeMaTHUECKUX 3HAHHI, YMEHUH U HABBI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYJEHTOB K HMHIYKTHBHOMY M JEIyKTUBHOMY MBIIUICHUIO
Hapsy C pa3BUTHEM MaTEMAaTHYECKON HHTYUIINH;

- YMEHHE CTYJCHTaMH Pa3BHBATh HABBIKK CAMOCTOSITEIBHOTO U3yUeHHs YUeOHOH U Hayd-
HOW JIMTEpaTypBl, CONEPKALICH MATEMAaTUYECKUE CBEICHUS U PE3yJIbTATHI,

- IOJTOTOBKY CTYJEHTOB K JECSATEIbHOCTH B COOTBETCTBUU C KBANU(DUKALMOHHOM XapaKTe-
PHUCTHKOH OakanaBpa 10 HalpaBJICHUIO, B TOM YHciie GOPMUPOBAHNE YMEHUH UCTIOIB30BaTh OCBO-
€HHbIC MaTEMAaTUYECKHE METOBI B MPO(HECCHOHAIBHON AESITETbHOCTH.

- MMOJITOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBUAX LUQ-
POBOIl TypOYJIEHTHOCTH M BBICOKHX TEXHOJIOTHYECKUX PUCKOB COBPEMEHHOH HH(POBOI SKOHO-
MUKH.

K ocHOBHBIM 3aayaM OCBOEHMSI JUCUMILIMHBI «MaTemMaTuueckuil aHanu3» ciaeayeT oT-
HECTH:

- OCBOCHHE CTYJICHTAMU OCHOBHBIX MOHATHUI, METOIOB, (POPMHUPYIOIIUX OOIIYI0 MaTeMa-
TUYECKYI0 MIOATOTOBKY, HEOOXOANMYIO JUIsl YCIIEIIHOTO PEeIeHHs] IPUKJIAIHbIX 3a/ay;

- (hopMHUpOBaHKE y CTyJIeHTa TpeOyeMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOIIUX €ro
HaIpPaBJIEHUIO OJIMOTOBKY U 00ECIIEUNBAOIINX €70 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYIa.

OO0yueHnue no qucuuIuiMHe «MareMaTHuecKuil aHaJIn3» HalpaBiIeHo Ha GOPMHUPOBaHUE y 00yda-
IOLUXCA CeNyoUMX KomneTeHuuid B cootBeTcTBUM ¢ 23.05.01 «HaszemHble TpaHCIIOPTHO-TEX-
HOJIOTHUYECKHE CPEICTBa», YTBEPKACHHBIM MpuKazoM Munobpuayku Poccun ot 11.08.2020 N
935:

Koa m HamMeHOBaHHe KOMIETEHIIMH I/IH}IHKﬂTOpI)I JOCTHIKCHUSA KOMIIC-

TEeHIMH

OIIK-1. CnocoGeH cTaBUTH U pelIaTh HHKe-
HEPHBIC U HAYYHO-TEXHUYECKUE 33a49H B
cdepe cBoeit mpodecCHoHaTBHON AeSITeLHO-
CTH Y HOBBIX MEKIHUCITUTUTMHAPHBIX HAIIPaB-
JICHUH C UCIIOJIb30BAaHUEM €CTECTBCHHOHAYY-
HBIX, MATEMAaTUYECKUX M TEXHOJIOTHIECKUX
MoOJeneun

NOIIK-1.1

Hcnonb3yeT MeToapl MaTEMaTHYECKOTO aHa-
TU3a ¥ MOJICIIUPOBAHHUS JJIsI PEIICHUS TTPH-
KJIAJIHBIX 33/1a4 B MpoQeCcCuoHaIbHOU chepe
NOIIK-1.2

YMeeT ucnonb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIHUILUINH B Ipodec-
CHOHAJILHOM e TEIIbHOCTH, IPUMEHSTh Me-
TOJIBI MATEMAaTUYECKOTO aHAIN3a U MOJICIIU-
POBaHMSI TEOPETUUECKUX U IKCIIEPUMEHTAb-
HBIX HCCJICIOBAaHUHU

2. MecTo IUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JlucuurimHa OTHOCHTCS K 00s13aTeNnbHOM dacTu 61oka b1: Moayns «MaTtemaTHueckue u ecTe-

CTBCHHO-HAaY4YHBIC TUCHUILTIUHEBD).

I[I/ICL[I/IHJII/IHa 6a3preTc;1 Ha CJICAYIOUINX, HpOfII[GHHLIX JUCHUITIIIMHAX:

- TUHElHas anredpa;
- MaTeMaTUYeCKUil aHATU3.




I[I/ICHI/IHJ'II/IHa «MaTteMaTHueCKnii aHaJIN3» JIOTHYECKHU CBI3aHa C MOCJICAYIOIUMHA AUCIHUITIIMHAMMU !
B obazamenvhoil yvacmu:

- puzwuka;

- METO/IbI HAYYHBIX UCCIICIOBAHHIA;

- QIIEKTPOTEXHUKA U IJICKTPOHUKA;

- CTaHAAPTU3AIHS U METPOJIOTHS;

- TEXHUYECKask IKCIUTyaTalusi aBTOMOOHIICH.

3. CtpykTypa u coaepkaHue TUCHUIINHBI

OO0miast TpyJI0EMKOCTh AUCIUIUIMHBI COCTABIISAET 4 3aUeTHBIE eAMHUIHI -144 gaca.

3.1. Buabl y4eOHoi1 padoThbl M TPYA0EMKOCTH

. Koaunuecrso
n/n Buj yue6Hoii padoThl qACOB Cemectp 2
AyaUTOpPHBbIE 3aHATHS 72 72
B ToMm uncne:
Jlexinu 18 18
1
CemuHapcKue/mpakTHYECKUE 3aHATHS 54 54
2
JlaGopaTopHbIe 3aHATHUS - -
3
CamocrosiTe/ibHasi padoTa 72 72
IIpomeskyTOUHAs aTTecTALMS
3K3aMEH D C)
Hroro 144 144

3.2. Temarn4yeckuil VIAaH U3yYeHUS JUCUMUIIIIMHBI

Pa3smemién B npunoxxenuu 1 x pabodeii mporpamme.

3.3. Conepxanue pa3aesioB IMCUUILTHHBI

BBenenue

[Ipenmer, 3agaun u conepxanue TUCHUIUITMHBL. OCHOBHBIC ATAIlbl PA3BUTHUS AUCITUTUIHHBI.
CtpykTypa Kypca, ero MecTo ¥ poJjib B TIOJATOTOBKE OakajgaBpa, CBSA3b C IPYTUMHU JUCITUATIITIHHAMMU.

Paszgea 1. InddepennuanbrHoe ucunciaenne QyHKIU 0JHOMH MepeMeHHOM

Tema 1. Yucnosas nocnenoBarenbHOCTh. [Ipenen yncinoBoi nocie oBaTeaIbHOCTH U €r0
cpoiictBa. @ynkuus. [Toctpoenue rpadukoB pynkuuii. [Ipenen pynkmmun. OCHOBHBIE TEOPEMBI O
npeznenax Gynkiun. [lepssiii n BTopoii 3ameuaTenbHble peaesbl. CpaBHEHHE OECKOHEYHO MabIX
1 OECKOHEYHO OOJIBIINX BEJIUYNH. DKBUBAJICHTHbIE OECKOHEYHO MaJble BEJIUYUHBI.



Tema 2. HerpepsIBHOCTH (YHKIMI B TOUKE M HAa IPOMEXKYTKE, TOUKM pa3pbiBa (GyHKINH,
ux kinaccupukanus. ACUMOTOTH rpaduka GyHKIUH, UX KiIaccuUKarus.

Tema 3. [IpousBonnas GpyHkmun. ['eoMerprueckuii 1 GU3NMISCKUN CMBICIT TPOU3BOTHOM.
[TpaBuna quddepenypoanns U GopMyiIbl BEIYUCICHHS TPOU3BOAHBIX. Tabsuia npou3BoHbIX
OCHOBHBIX JJIEMEHTApHBIX (pyHKIMI. Berancienne mpon3BOAHBIX (QYHKIMHA, 3aJaHHBIX Pa3JIny-
HBIM 00pazom.

Huddepennman. [IponsBoansie U audQepeHrams BRICIUX MOpIakoB. [IpubnmkenHse
BBIYUCIICHHS ¢ TOMOIIBI0 AU depeHnanos.

Tema 4. IIpaBuiio Jlonuransa. @opmyna Teinopa. PackpeiTue HeonmpeneneHHOCTER pas-
JAUYHOTO THMA. Pa3nokeHne OCHOBHBIX 3JIeMEHTapHbIX PyHKIui o ¢popmyie Teitnopa. [Tpubnu-
YKEHHBIC BBIUMCIICHHS ¢ TOMOIIBI0 hopMyitel Telinopa.

Tema 5. OcHoBHbIE TeopeMbl AU HEePeHINATBHOTO UCUUCIEHUSI. MOHOTOHHOCTh (DyHK-
II1H, SKCTpeMyMbl Heo0XoauMbIe U TOCTaTOYHBIE YCIOBHS MOHOTOHHOCTH, JIOKAIBHOTO dKCTpe-
myma. MccnenoBanue Boimykiaoctu rpaduka pyHkiuu. Touku neperuda rpaduka GyHKIUH.

OOmas cxema uccnenoBanus GyHKIMK U TOCTpoeHus ee rpaduka. CBoiicTBa (yHKINH,
HeNpepbIBHBIX Ha oTpe3ke. Hanbombiee 1 HauMeHblee 3Ha4eHUsl GYHKLINUU Ha OTPE3Ke.

Paznen 2. Inddepennuanbroe ucunciaenne QyHKIU HECKOJIbKHX MePeMeHHbIX

Tema 1. @yHKIIMN HECKOJBKHUX NEPEMEHHBIX. JINHUM M MOBEPXHOCTH ypOBHA. YacTHbIE
npousBoAHbIe. [lomubrit muddepennuan. IlponsBomHble CIOXHOM (YHKIIMH HECKOJIBKHX TIEpe-
MeHHbIX. YacTHbIe IPOU3BOIHBIC U JU(depeHIraIbl BRICIINX nopsaakoB. Teopema IlIBapua.

Tema 2. [IponsBoanas no HanpasieHuto. [ paguent. KacarenbHas k kpuBoi. KacatenbHas
IUIOCKOCTh M HOpMalib K moBepxHocTH. Dopmyna Teinopa. DxcTpeMyM (QYHKIMH HECKOIBKUX
nepeMeHHbIX. HeoOXxoaumble 1 T0CTaTOUHbIE YCIOBUS SKCTPEMyMa.

Pa3pnen 3. UHTErpasibHoOe HCYHUCIEHHE

Tema 1. IlepBooOpaznas. Teopema CyliecTBOBaHHs HEOIPEACICHHOT0 MHTerpaa. He-
OTIpeNIeICHHBI MHTETpall U €ro CBOMCTBA. Tabiuiia WHTETrpajoB OT OCHOBHBIX 3JIEMEHTAPHBIX
byunkmii. Metoa HEMOCPEACTBEHHOTO HHTETPUPOBAHUS.

MeTobl HHTETPUPOBAHUS C TMOMOIIBIO 3aMEHBI IEPEMEHHOM, TOJIBEIEHUEM 01 3HaK nudde-
peHnmana. Metoa HHTErpUPOBAHUS IO YaCTSIM.

WHTerpupoBaHye paunoHaIbHBIX ApoOeii, HHTErpUPOBaHUE HEKOTOPHIX BUA0B UPPALIMOHATIBHBIX
U TPUTOHOMETPUYECKUX (DYHKLINH.

Tema 2. 3agaun, NpUBOIALIME K MOHATUIO ONPEIEIEHHOr0 MHTerpana. OnpeneneHHbIi
UHTErpaJl, €ro CBOMCTBA. Y CJIOBUS UHTErpUpyeMOCTH. IHTerpa ¢ mepeMeHHbIM MIPeieIoM UHTe-
rpupoBanust. @opmyna Hetorona — JleiiOHuma. 3amMmeHa nepeMeHHOM B OIpeIeIEHHOM HHTerpaje.

[IpunoxxeHus onpeaeseHHOT0 UHTErpajia B TEOMETPUN U MEXAHUKE (BBIUMCIICHHE IIIO0MIa-
nel Iockux Guryp, AJIUHbI KpUBOM, 00BEMOB.

Tema 3. HecoOcTBeHHBIE HHTETPAJIBI IEPBOTO U BTOPOTO poa (10 OECKOHEYHOMY ITPOMeE-
KYTKY, OT HEOIpaHUUEHHBIX (DYHKIMH Ha KOHEYHOM ITPOMEXYTKE), UX CBOMUCTBA.

Tema 4. 3agaun, npUBOJAIINE K KPAaTHBIM UHTErpajiaM. J[BOHHOM U TPOWHOMN UHTErpabl,
ux cBoicTBa. [IpaBuia BeIYMCIIEHUS ABOWHBIX UHTETPAJIOB.

3.4. Temarnka NpaKTHYECKHX 3AHATHI 10 TUCUUILUIUHE
«MareMaTHYECKHH aHAJIH3)

No Tema 3aHaTHA
/o
1 Paszgen 1. DiaeMeHTHI MATEMATHYECKOI0 aHAJM3A.




UucnoBas mociaenoBaTenbHOCTh. 1Ipenen 4uciioBoi mocnenroBaTeIbHOCTH U €ro
cBoiictBa. [IpaBuna mpegensHoro nepexona. Oyukuus. [Ipexen ¢ynkuuu. Teo-
pembl 0 npeaenax pynkuuu. IlepBblil 1 BTOpO 3aMedaTesbHbIe TPEIEbl.

2 CpaBHeHHE OECKOHEUHO MAJTBIX U OECKOHEUHO OOJBIINX BETNYNH. DKBUBAICHTHBIC
0OECKOHEUHO MaJIble BEJTMYUHBI.

3 PackpbITHe HEONIPENEIEHHOCTEN PA3IMYHOIO TUIIA

4 HenpepsiBHOCTD (DyHKITHI B TOUKE W HA TpoMexyTke. OTHOCTOPOHHUE TIPEICITHI.
Toukwu pazpeiBa pynkuun. [Tpumepsl pemenus 3a1au

5 ITpousBonnas ¢pynkiuu. [Ipasuna auddepenunpoBanus u GopMyJsibl BHIYUCICHUS
pon3BOHBIX. TexHuka auddepeHupoBaHus

6 JuddepenurpoBanne oOpaTHBIX GYHKIHHA, GYHKIIHA, 3aJaHHBIX HESIBHO, TTapaMeT-
pudeckw, Jorapudmmaeckoe nuddepennmpoBanue

7 Huddepenunan. 'eomerpuueckuii cmbicn nuddepennuana. [lpouzBognsie u qud-
(bepeHnanbl BRICIINUX NOPSAKOB. [IpuOmmKkeHHbIe BRIYUCICHHS C TTIOMOIIBIO (-
(bepeHnuanos.

8 [TpaBuno Jlonurans. @opmyna Telnopa. PackpeiTie HEONPEIETEHHOCTEN pa3iny-
HOro THMa. Pa3iiojkeHust OCHOBHBIX 3J€MEHTapHbIX QyHKIUi o popmyie Makio-
peHa.

9 [TpuGnnxeHHbIe BEIYUCIIEHHS ¢ ToMOIIbI0 hopmydsl Telnopa.

10 | TlomHoe uccnenoBanue GyHKIMI 1 nmoctpoeHue rpadukos. [Ipumepsl

11 | Ilonnoe uccnenoBanue GyHKIMHA U mocTpoeHue rpaduxos. [Ipumeps (mporomxe-
HUE)

CamocrosrenbHas padota Nel Ha ceMuHape no pyHKUUSM OAHOM nepeMeHHON

12 | Pa3gea 2. @yHKIMH HECKOJIbKHX NepPeMeHHbIX. JIMHNM 1 IOBEPXHOCTH YPOBHS.
YacTHble mpou3BoAHbIe U AuddepeHnran nepBoro nopsaKa.

13 | [onusiit nuddepennuan. I[IpousBoansie cnoxuoil pynkiuu. [IpousBonnas GyHk-
IIUH, 3a]aHHON HesiBHO. YacTHbIe MPOW3BOAHBIC U JU(QepeHIraIbl BEICIINX M0-
psankoB. Teopema IlIBapua.

14 | TlpousBonHas 1o HampasjieHuto. [ paguenT.

15 | OkcTpemyM (GYHKIHMU HECKOJIBKHMX NepeMeHHbIX. HeoOXxonumble M JOCTaTOYHBIE
YCIJIOBHUS SKCTPEMYMa.

16 | CamocTosiTeqibHast paGoTa Ne 2 Ha ceMuHape Mo GyHKIUAM HECKOJIbKHUX Mepe-
MEHHBIX

17 | Pa3nea 3. UHTerpajibHoe HCHHCIEHHE
[TepBooOpasnas. HeonpeneneHHblii HHTErpall U €ro cBoiicTBa. MeTon Hemocpe-
CTBEHHOT'O MHTEIPUPOBAHUS.

18 | MaTerpHpOBaHUE C MOMOIIBIO 3aMEHBI TTIEPEMEHHOM, TTOIBEACHUEM IO/ 3HaK TU(-
¢depennmana. MeToa HHTETPUPOBAHUS 110 YACTSIM

19 | MHTerprpoBanue paunoHalIbHbIX Jpo0Oei, HHTErpUpOBaHUE HEKOTOPBIX BUIOB HUp-
paMOHATBHBIX (DYHKITHIHA

20 | MHTerpupoBaHue TPUTOHOMETPUUECKUX (PYHKIHIA.

21 | Berumcnenue ompeeieHHbIX UHTerpayioB 1o dopmyiie Herorona-JleiOnuma. 3a-
MEHa MIEPEMEHHON U MUHTETPUPOBAHUE 110 YACTSAM B ONPEICIICHHOM MHTErpaje.

22 | [IpunoxkeHus ONpPEEIEHHOTO UHTErpajia B TEOMETPUN U MEXAaHUKE (BBIYMCICHUE
10 eH IIOCKUX (QUTyp, IIIMHbBI KPUBOMH).

23 | IlpunokeHus: OMPEIETICHHOTO WHTErpajia B TEOMETPUH M MEXaHHUKE (BBIYHCIICHHUE
00BEMOB, TUIOIIAJICH MOBEPXHOCTH).

24 | HecoOcTBeHHBIC MHTETPAJIBI IEPBOTO M BTOPOTO POJIA, X BHIYUCIICHUE.
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3agaun, MIPUBOASAIINE K KPAaTHBIM WHTErpajiaM. Beraucienune 1BOWHBIX HHTETPAIOB
CBEJICHUEM K MIOBTOPHBIM. 3a/1a4M HA U3BMEHEHUE MOPSIAKA UHTETPUPOBAHUS B ABOM-
HOM HHTETrpaje

26 | 'eomeTrpuueckue U pU3NUECKUE MPUIIOKEHUS KPATHBIX HHTETPAJIOB, IPUMEPHI BbI-
YHCIICHHUS.
27 | KOHTpOJIBHOE TECTUPOBAHUE 110 KYPCY
4. Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0ecevYeHue
4.1. HopmartuBHblie 10KyMeHTbI 1 'OCTobI
1. ®Ir'oC 23.05.01 «HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE cpeacTBay. YTB. 11.08.2020.
2. OO6pazoBaTenbHas mHporpaMmma: HampasieHue noarotosku 23.05.01 «Hasemuble TpaHc-

MOPTHO-TEXHOJIOTUIECKHE CPEJICTBAY», HAMIPABIECHHOCTH (MTPOGMIb) « ABTOMOOHIIN B aBTOMO-
OUIBHBIN cepBUCY (Toa Havana ooyuenus - 2024). Mocksa — 2024.

Axagemudeckuil yueOHbIHN TUTaH 1Mo HarnpasiaeHuto noarotoBku: 23.05.01 «Hazemnsie TpaHc-
HOPTHO-TEXHOJIOTHYecKUe cpeactBay. [Ipodumiib «ABTOMOOUIN U aBTOMOOMIIBHBIN CEPBUCH.
l'on HabGopa 2024-2025. 2024 r.

Vka3 IIpesnnenta Poccuiickoit @enepanun ot 01.12.2016 Ne 642 «Crparerun Hay4HO-TEX-
HOJIOTHUYECKOTO pa3Butus Poccuiickon Denepaunmy».

[Tpuka3 MunucrepcTBa obpa3zoBanus 1 Hayku Poccuiickoii @eneparun ot 23.08.2017 Ne 816
«O0 ytBepxkaenuu I[lopsiika mpUMEHEHUsT OpraHu3alUsIMU, OCYIIECTBISIOUIMMHE 00pa3oBa-
TEJIbHYIO AEATENIbHOCTb, JIEKTPOHHOTI0 00y4eHUs, AUCTAHLIMOHHBIX 00Pa30BaTENIbHBIX TEXHO-
JIOTUH MpU peann3aluu 00pa30BaTeIbHbIX POTrPaMM.

4.2. OCHOBHas JJUTEpPaTypa:

Ouxrtenronsi] [.M. OcHOBBI MaTEMaTHUECKOTO aHAIM3a: YYeOHUK i By30B, 15-€ u3n.,
ctep. CIIO, Jlans. 2023. Yacts 1. 444 c.

®uxterronsl] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIK3a: Y9eOHUK I By30B, 14-¢ u3.,
crep. CIIO, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. KpaTkuii kypc marematudeckoro ananuza. T.1. JluddepennumansHoe u uH-
TerpajibHOe UCUUCIeHUs (QYHKIMIA OJHON nepeMeHHOU. Psypl: YueOHuk [DeKTpoHHBIN pe-
cypc]: yueob. - DnekTpoH. aaH. - MockBa: @usmarnurt, 2015. - 444 ¢. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3ari. ¢ sxpana. ]

4.3. JlonmoJiHUTeJbHAS JIUTEPATypa:

[Tuckynos H. C. luddepenumanbHoe u WHTErpaibHOE UCUUCICHUS A BTy30B. B 2-X To-
Mmax. M.: Unrterpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

3y6xoB B.I'., JIsaxosckuii B.A., Maptsinenko A.W., Munocues B.b., ITymkaps E.A. Kypc ma-
TEMATHKH JIJI1 TEXHUIECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTIY, 2012. 400
9K3.

Kparkuii xypc BbICcIIel MaTeMaTUKH [DJIEKTPOHHBIN pecypc|: yueb. - DIeKTpoH. NaH. -
Mockaa: Hamxop u K, 2017. - 510 c. [Pexxum  pocrtyna: URL:
https://e.lanbook.com/book/93522. - 3ari1. ¢ 3kpaHa. ]

Byrpos {.C., Hukonsckuit C.M. Beiciias maremaTuka: ydeOHHK 175 By30B B 3-X TomMax. M.:
Hpoda, 2009.

HuTerpanbHoe ncurcieHue GyHKIUN OAHON U HECKOJIbKUX NMEPEMEHHBIX. Teopus mons: me-
TOIUYECKHE yKa3aHHs M BapUAHTHI pacuyeTHo-Tpaduueckux padot // bomyno M.A., bopo-
nuHa C.1., [Tokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY « MAMMN», 2009.



6. MaremaTnueckuii aHanu3. Teopus mpeaenoB U qudQepeHIraIbHOe NCUUCICHUE: OCHOBHBIE
HOJIOKEHUS TEOPUH, METOAMYECKHE yKa3aHUsl U BapUaHThl pacueTHO-rpaduueckux pador //
bonynoB M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMW»,
20009.

4.4. DJekTpoHHbIE 00pa30BaTeJbHbIE PeCYPCHI

[TpoBenenue 3aHATHI U aTTECTALMi BO3MOKHO B IUCTAaHIIMOHHOM (opMaTe ¢ NPUMEHEHHUEM CH-
CTeMBbI JIUCTaHIMOHHOTO 00y4eHus yHuepcurera (CJJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTeMaTHKa» IEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) mo BceM pasnenam
HPOTrPAMMBI:.

DneMeHTbl MaTEMaTUYECKOTO
aHaJn3a

NHTerpasibHOE NCYUCIICHHE
GyHKIUN 0THON EPEeMEHHOI
Juddepennnanbaoe ncuncie-
HUe (QyHKIUI HECKOJIBKUX I1e-
pPEMEHHBIX

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

Pazpaboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIC K UTOTOBBIC TECTHI.
[opsimok npoBezieHus: paboT B TUCTAHIMOHHOM (pOpMaTe yCTaHABIUBACTCS OTIEIBbHBIMU PacIio-
PSOKEHUSIMH TIPOPEKTOPA 10 yueOHOM paboTe W/ Wi IEHTPOM Yu4eOHO-METOANIECKON paboTHI.

Kaxaplii cTyieHT oOecriedeH WHIMBHIYyaJIbHBIM HEOTPAHWYCHHBIM JIOCTYIIOM K JJICKTPOHHOU

OMOIMOTEKE MOCKOBCKOIO IIOJIUTEXA

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

HHTEepHET-pecypchl BKIIOYAIOT YU4COHO-METOJMUECKUE MAaTEpUaNbl B AJICKTPOHHOM BHUJEC, TIPE/-

CTaBJICHHBIC Ha caiite mospolytech.ru B pazaene: «lleHTp MaTreMaTH4ecKOro 0Opa3oBaHUsD)

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

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

[Tone3nble yueOHO-METOAMYECKIE U MH(POPMAITMOHHBIC MaTePHAaJIbl IPEACTABICHbI Ha CalTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[TepeueHs pecypcoB HHOOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOM ceT «VITHTepHET» It OCBOCHHUS

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

4.5. JIu1leH3HOHHOE H CBOOOIHO paclpocTpaHsieMoe MPOorpaMMHoe
odecreyenue

Ne| Hammenomanme | PaszpaGoruuk [10 | Joctymuocts (mu- | Ccpiika Ha Enunblii peectp
(mpaBooOnama- | LEH3MOHHOE, CBO- | POCCHICKHX MPOTpaMM JIJIst
TEJNb) 001HO pacnpo- OBM u B/] (npu Hasmuum)
CTpaHsEMOE)
1 | Astra Linux | OO0 JIuneH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_1d=9540
ACTPA" 36




2 [MoitOduc OO0OO "HOBBIE JIneH3snoHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'UN" 75

4.6. CoBpemeHnHble npodeccnoHabHbIe 0a3bl JAHHbIX U HHPOPMALMOHHbIE CIIPa-
BOYHbIE CHCTEMBI

Ilepeyens pecypcoB cetu UHTepHET, JOCTYNHBIX JAJISl 0CBOCHUS THUCUMILUIUHBI:

HanmeHoBaHnue Ccplika Ha pecype JocTynHocTs

NudpopmaniuoHHO-ClIPaBOYHbIE CUCTEMbI

Hoctynua B cetn UH-
TepHET O6€3 orpaHuye-
HUM

https://stackoverflow.co

Stack Overflow iy

Nudopmanmonnsie pecypeol Cetn

http: . Itant.
KoncymsrantTTnoc ttp:// www.consultant.ru | JlocrymHo

ITopran PenepanbHbIX rocyap-
CTBEHHBIX 00pa30oBaTeIbHBIX CTaH- | http://www.fgosvo.ru. JloctymHO
JapTOB BBICIIETO0 00pa30BaHUs

JIEKTPOHHO-0M0/INOTEYHbIe CHCTEMbI

Jlanp https://e.lanbook.com/ HocrtynHa B cetu Un-
TepHeT 0e3 orpaHuye-

HUHI
IPR Books https://www.iprbookshop | loctymnHa B cetn Un-
ru/ TepHeT 0e3 orpaHuye-

HUHI

IIpodeccuonanbublie 6a3bl JAHHBIX

ba3a nmaHHBIX HAy4YHON AIEKTPOH- http://www.elibrary.ru HoctymHo
HOU OMOIIMOTEKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | locTymHo

MoJIUTeMaTHuecKas peepaTuBHO-
oubnuorpaduueckas u
HayKoMmeTpuueckas (OubmmuomeTpu-
yeckasi) 6aza TaHHBIX

5. MaTepuajibHO-TeXHUYECKOe o0ecnevyeHne Q1 CIUITHHbI
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MaTepI/IaJH)HO — TexHuueckas 0aza YHUBCPCUTCTA oOecrieunuBaeT IMPOBCACHUEC BCCX BUIOB
3aHATHUH, PEITyCMOTPEHHBIX YUCOHBIM TUIAHOM, U COOTBETCTBYET JICHCTBYIOIIUM CAaHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Matematukay He pacrnonaract COOCTBEHHBIM ayTUTOPHBIM (POHIOM M UCTIOIb-
3yeT yueOHbIe ay JUTOPHH U3 001Iero (hoHIa yHUBEPCUTETA.

[Tpu HE0OXOAUMOCTH JIJISl IPOBEICHHUSI UHTCPAKTUBHBIX MMPAKTHYECKUX 3aHATHIA UCTIOJIb3Y-
IOTCA KOMIIBIOTCPHBIC KJIACChbl YHUBCPCHUTECTA.

6. MeToanueckue peKoOMeHIAlHU

6.1. Meroguueckue peKOMEHIALMHU ISl IPenoaaBaTes
10 OPraHu3aluU 00y4YeHHs

[Ipexne Bcero, cneayeT oOpaTUTh BHUMAaHKUE CTYACHTOB Ha TO, YTO IPAKTHUECKH BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT KaKoh-IM00 crienuaabHOM (JIOTTOJTHUTEIBHON) TOATOTOBKU U
BIIOJIHE MOKET OBITH YCIIEITHO U3YYEH, €CIIU CTYACHTHI Oy IyT mocemaTh 3aHsATHS, CBOEBPEMEHHO
BBITIOJIHATH JIOMAITHUE 3aJaHUsl M TOJIH30BaThC (IIPU HEOOXOIUMOCTH) CHCTEMOM IJIAaHOBBIX
KOHCYJIbTAIlMil B TEUEHUE KaXKI0T0 ceMecTpa. Boieamime B Kypc MaTaHanu3a pa3zielbl SBISIOTCS
KJIACCUYECKUMHU, B TO JK€ BPEMS OHU MPAKTHUECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MPOCTPaHEHHUE JJI PEIICHUs PA3HOTO Po/jia 3a/1ay BHYTPU CaMOM MaTeMaTHUKU U MPHUKIAIHBIX 3a-
nad. Ix ocBoeHHE MOMOXKET CTYJEHTaM JIOTHYECKH BEPHO, apTYMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO U MIUCbMEHHYIO PEUb, YCIIEUTHO MPUMEHITh HAKOTIJICHHBIEC 3HAHUS B PO ECCHOHATBHON
JESTEIIbHOCTH.

HeobxonuMo ¢ camMoro Havasna 3aHSITHI PEKOMEHIOBATh CTYJEHTaM OCHOBHYIO U JIOTIOJ-
HUTEJIBHYIO TUTEPATYPy, @ B KOHIIE CEMECTPa JIaTh CIIMCOK BOMTPOCOB JIJIsl IIOJATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHATHYN 1O JUCHUILTHHE CIEAYyeT 00s3aTeIbHO MPOUH(OPMUPOBATH CTYACH-
TOB O BUJE B (popMax TeKyIIeld U MPOMEKYTOTHON aTTeCTAIlMi 0 AUCIMILIUHE, CPOKAX UX MPO-
BEJICHMUSI, YCIOBUAX JIOMYyCKa K MPOMEXKYTOYHON aTTeCTalluU, TPUMEHSIEMBIX BUIaX TPOMEXKY-
TOYHOT'O KOHTPOJIS.

N3noxxeHrne TEOopeTHUECKOro Marepuaia JAOHKHO COMPOBOXKAATHCS HILTIOCTPATUBHBIMU
pUMepaMu, TIIATEIHFHO OTOOPAHHBIMU IPEIOoaBaTeNIeM TaK, YTOObI TEXHUYICCKUE TPYIHOCTH U
BBIKJIQJIKH TIPU PEIICHUH 33Ja4d HE OTBJICKAIH OT IJIABHOTO: OCMBICIICHUSI WJIEU U CYTH MpHUMe-
HsIeMBbIX METOJI0B. ClielyeT BCera yKa3blBaTh MPUMEPHI MTPAKTUUECKOTO MMPUMEHEHHUS PacCMOT-
PEHHBIX Ha 3aHATUSAX YpaBHEHUH U (HOpMyII.

[IpakTrueckue 3aHATUS JOJDKHBI ObITh OPTAaHU30BAHBI MPENoAaBaTeIeM TaKUM 00pazoM,
YTOOBI OCTABAJIOCh BPEMsI Ha MEPUOINYECKOE BHIMOTHEHHE CTYAEHTaMU HEOOIBIIONW CaMOCTOsI-
TEJIHHOM pabOTHI B ayJUTOPUH ISl IPOBEPKU YCBOCHUS U3JIOKEHHOTO MaTepHaa.

[IpenonaBaTenb, BeAyIIHii MpaKTUYECKUE 3aHATHS, JOHKEH COTIaCOBBIBATh yueOHO-TeMa-
TAYECKH TJIaH 3aHITHH C JIGKTOPOM, UCTIOJIB30BaTh CIUHYIO CUCTEMY 0003HAUYCHUIA.

[IpenonaBaTento cneayeT N10OMBATHCS CUCTEMATHYECKOW HEMPEPBIBHONW pabOTHI CTYICH-
TOB B TEUCHHE CEMECTpa, HEOOXOAMMO BBISIBIISITH CUIIbHBIX CTYJICHTOB U MPUBJIEKATh UX K HAYYHOM
paboTe, K y4acTHUIO B Pa3HOTO PO/ia OJIMMITHATaX U KOHKYpCax.

CryneHT H0DKEeH ONIyIIaTh 3aMHTEPECOBAHHOCTh MPETOIaBaTelisi B JOCTHXKEHUH KOHEU-
HOTO pe3ysibTaTa: B MPUOOPETEHHH OOYy4YalOIIMMHUCS TMPOYHBIX 3HAHWUN, YMEHUH U BJIaJCHUS
HAKOIUICHHOH MH(pOpMAaIHe T pelieHus 3a/1a4 B MPOoeCCHOHAIBHOMN IeITeIFHOCTH.

6.1.1. O6pa3oBare/ibHbIE TEXHOJIOTHHU
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[IpoBenenue 3aHATHI U aTTeCTallMii BO3MOXKHO B TUCTAaHIIMOHHOM (popmare ¢ mpuMeHe-
HUEM CHUCTEMBI AUCTaHIMOHHOTO o0yuenusi yuusepcurera (CIO-LMS) Ha ocHoBe pa3paboTan-
HBIX Kadeapoit «KMaTemaTrnkay 3JIEeKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) mo Bcem pase-
Jam nporpammsbl (cMm. 1. 4.4).

[Topsox npoBeneHust padboOT B IUCTAaHIIMOHHOM (hopMaTe yCTaHABIUBAETCSA OTACIbHBIMU
pacmopsHKEHUSAMH TMPOPEKTOpa MO yd4eOHOM paboTe W/WiH IEHTPOM Y4eOHO-METOAMUYECKON pa-
OOTHI.

6.2. Meroanueckne yKasaHus AJ1s1 00y4AIOUIUXCS 110 OCBOCHHIO

JUCIHHUIIIMHBI

Paszpnen 1: nuddepennmnanbHoe HCHUCACHHE (PYHKIUI OJHOI ITepeMeHHOH

[Tpu u3yuennn nudhepeHImaiIbHOTO HCUUCICHUS (PYHKITUN OJHOM IEpeMEeHHOM oOpaTHTe
BHUMaHNE Ha MOHATHE Mpe/esia GYyHKIUU B TOUKE U METObI ero Bhrancienus. [Ipenen — onHo u3
OCHOBHBIX TIOHSITHA MaTeMaTHYECKOTO aHanm3a. [Ipu BBIYHMCICHUW TpenesioB (QYyHKIMH HAJIO,

0 o
TpeX/Ie BCEro, BHIACHUTH XapakTep HeompeaeneHHoctn | —, —, 000,00 —00, 17 |. Uro6sl
00
OBJIAJIETh TEXHUKOM PEIICHHUS 3a/1a4 Ha BHIYHUCIICHUE TIPEENIOB, HAJI0 3HATH JIBa 3aMevaTeIbHBIX
npesena, TabIuIly SKBUBAJICHTHBIX OECKOHEUHO MAJIbIX, MPaBWIIO JlomuTans, pa3TudHbIe IPUEMbI
PaCKpBITHSI HEOTIPEICTICHHOCTEH B 3aBHCUMOCTH OT BHJIAa (DYHKIIMH U PEIIUTH JOCTATOYHO OOJTb-
I10€ KOJIMYECTBO 3a/1a4.

[Ipu m3ydeHHH TEM, TOCBSIICHHBIX TPOM3BOIHONW W MUddepeHnmany (QpyHKIUN, HAIO0
OCMBICTIUTh UX T€OMETPUYECKHUI CMBICII, TIOHUMATh pa3inyue MeXAy HUMU (quddepeHuna - 3To
TJIaBHAs JIMHEWHAs YacTh npuparieHus QyHkiun). TBepo 3HaTh (Kak TabauIly yMHOXKEHHS) op-
MyJbl i depeHInpoBaHsT OCHOBHBIX JIEMEHTApHBIX (QYHKIMHA U npaBuia 1uddepeHupoBa-
HUs (BCce, KOHEYHO, HO 0COOEHHO MpaBmiio AuddepeHITUPOBaHUS CI0KHON (QYHKIIHH).

OOpaTuTe BHUMaHKE TaKke Ha 0cobeHHoCTH auddepeHuupoBanus GpyHKIU, 3a1aHHBIX
B HESIBHOW (popMe, mapaMeTpHIeCKH, Ha prueM Jorapudmudeckoro nuddepeHImpoBaHms.

Crenyer 4eTKO 3HaTh U YMETh IPUMEHSATH aJlTOPUTM HCCIIEeI0BaHUs (YHKIUN U TOCTpOe-
HUs TpaUKOB: OmpeeeHre TOYEeK pa3pbiBa (M UX KIacCU(UKAIUIO), aCUMITOT rpaduka (BepTH-
KaJbHOH, HAKJIOHHOW, TOPU30HTAJIBHOM ), HEOOXOIUMBIE U IOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH
(GYHKIHH, CYIIECTBOBAHUS JIOKABHOTO KCTPEMyMa, MMPOMEKYTKOB BBITYKJIOCTH U BOTHYTOCTH
(GyHKIMHU ¥ TOYeK neperuoa.

Pa3nea 2: nuddepenunanbHoe ucuucjieHne PYHKIMI HECKOJbKUX MepeMeHHbIX

[Ipu n3yyeHun qaHHOTO pasjaena oopaTUTe BHUMaHUE HA TO, YTO (PYyHKIMS ABYX MEepeMeH-
HBIX UMEET HATJISAHBIA T€OMETPUUECKUN CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE
Hazno ocMbICINUTE MOHATHUS YaCTHBIX MPOU3BOAHBIX U MOJHOTO nuddepeHiana u ocodeH-
HOCTb WX BBIYHCIICHHS, OBIIAJCTh TEXHUKON BBIUYMCIICHUS MPOU3BOJHBIX OT CIOXKHOU (pyHKIHU

HECKONBbKUX TlepeMeHHbIX. CileyeT 06paTHTh BHUMAHKE Ha TO, 4To Ais Gynkmun Z = z(X, )
2 2
0z 0z

Ox0y - 0yox

CMEIIaHHbIE YaCTHBIE POU3BOIHBIE BTOPOT0 MOPSIKA PAaBHBI MEKY COOOM: (Teo-
pema IlIBapua), To ecTh MOPAIOK TG PEpEeHIIMPOBAHNS HE UMEET 3HAYCHUSI.

Jlis yHKIMU HECKOJIBKUX NTEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIUHU B IPOM3BOJBHOM
HalpaBJICHUU XapaKTEPU3yeTCsl IPOU3BOIHON 110 HAMPABJICHUIO, @ HAMOOJbINAs CKOPOCTh U3ME-
HEeHMs (QYyHKIMU OyJeT B HAlPaBJIEHUHN BEKTOPA I'PaInEHTA.

Crenyer oOpaTuTh B 3TOW TeMe BHUMaHUE Ha HEOOXOJIUMOE U JJOCTATOYHOE YCJIOBUS CY-
IIECTBOBAHUS SKCTpEMyMa (PYHKIIMU HECKOJIBKUX NTEPEMEHHBIX.

Pa3nen 3: uHTEerpajibHOE HCUKCICHHE
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B uHTerpasbHOM HMCUYHMCIIEHUU pelaeTcs 3ajada, oOpaTHOM TOM, KOTOpas paccMaTpHBa-
nach B U hepeHInaT-HOM HCUHCIEHHH: He0OX0IMMO HalTy 1is nanHoi dynkmin f (X) Takyo

(dyHK1HMIO, TPOU3BOAHAS OT KOTOpOH ObliIa OBl paBHa 3a7aHHON. IHTEerpupoBanue GyHKIUN — 10-
CTaTOYHO CIIOXKHBIN pa3/iesl MAaTeMaTHKH, OBJIAJIeTh KOTOPBIM MOXHO TOJIBKO, €CJIU CTYICHT «BO3b-
MET» I0CTaTOYHO OOJIBIIOE KOJTUUYECTBO HHTETPAIOB PA3HOTO TUIIA.

Hano TBep0 3HATH TabIMIly HHTETPAJIOB OT OCHOBHBIX AJIEMEHTApHBIX (DYyHKINIT, OCHOB-
HbIE METO/Ibl HHTEIPUPOBaHUS (3aMEHA IEPEMEHHOM, MOJIBEJICHUE 1101 3HAK U depeHIraa, nH-
TETPUPOBAHUE TIO YACTSIM, IPHEMBI BBIYHCIICHNS HHTETPAJIOB OT PAlMOHAIBHBIX Jpo0eH, OT pas-
HOT'O TUTIA TPUTOHOMETPUIECKUX (DYHKIIHI).

Hazmo ocMBICIHTE €AMHCTBO MOIX0AA K IIOCTPOCHHUIO OTIPENIEIICHHBIX, KPATHBIX, KPHBOJIH-
HEWHBIX, TOBEPXHOCTHBIX MHTETPAIIOB — MIOCTPOCHHE HEKOTOPOH WHTErPaJIbHONH CYMMBI H IIpe-
JIETIbHBIN MEPEXO/.

3HaTh Nr€OMETPUUYECKHI CMBICI U OCHOBHYIO ()OPMYJTy BBIYUCICHHSI ONPEAEICHHbBIX UHTE-
rpaioB — popmyiry Hetorona — JleiitbHuIa, reoMeTprueckue u GU3NIecKue MPHIoKEHHs Onpeie-
JICHHBIX W KPAaTHBIX WHTErpajioB, YMETh HAXOMUTh IUIOIIA/Ab TUIOCKOH (UTYpBI, IITMHY KPUBOH,
00BEM U TIIOMIA/Ib TOBEPXHOCTH TEJ BPAILICHHUS.

7. ®OHJ OLCHOYHBIX CPEACTB

®DoH/T OIIEHOYHBIX CPEICTB MpescTaBiieH B [Ipunoxkennn 2 k pabodeit mporpaMMme M BKIIOYACT
pazaensr:

1. MeTo1bl KOHTPOJIS U OLIEHUBAHUS PE3YIbTATOB 00yUEHUS.
2. llkana u KpUTEpUHU OLCHUBAHUS PE3yJIbTaTOB O0YUCHHUS.
3. OueHOYHBIE CPEACTBA.

3.1. Texymuii KOHTPOJIb.

3.2. IlpoMexxyTOUHas aTTeCcTalus.
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Ilpunooscenue 1

CTpyKTypa U coaep:KaHue TUCHUILIMHBI «MaTeMaTHYeCKUil aHAIU3»

IO HAIIPABJICHUIO ITOATOTOBKH

23.05.01 «<Ha3zemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA»
Oo6pa3oBaTtenbHas nporpamma (npo¢uiib NOArOTOBKH)

«ABTOMOOWJIH M ABTOMOOMJIbHBIN CEPBUC»
d®opma 00y4YeHUAA: OYHAS
TI'ox HaOopa: 2024/2025
(Creumanucr)

Buasbi yueOHoli padoTsl,

Buasl camocTosiTeJIbHOM pa-

BKJIIOYasi CAMOCTOATEJIbHYIO Dopuer
] padoTty cTy1eHTOB ’ bore! arrecta-
(=% 9
Ne Pasne 5 % ? CryaenTon uu
/ J1eJ1 429 X g M TPYAOEMKOCTH B Yacax
n/n 8 2 3
©) Pe-
J | II/C | JIa6 | CPC | KCP | K.P. | KIIL. | PTP | ¢pe- | K/p | D 3
par
Bropoii cemecTp
Pa3znea 1. AuddepenunanbHoe uc-
1.1 | uncjaenue GyHKUM OJHOM MepeMeH- 2 1 2 ) 4 +

Hoi. YncioBas nocieqoBaTeILHOCTD.
[Ipenen yncaoBoOM MOCIEAOBATEIBHOCTH
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1 ero cBomctBa. [IpaBuia npenenbHOro
nepexona. Oyunkuus. [Ipenen pynkuuu.
Teopemsr o npenenax GpyHKIUH.
Brinauya 3aganuii PI'P Ne 1 mo maTte-
MATHYECCKOMY aHAJIU3Y.

1.2

[IepBblii 1 BTOPOH 3aMedaTeNIbHBIE TIPeE-
nenbl. beckoHeuHo Malible 1 6ECKOHEYHO
0oJbIIME BEJIWYMHBI. OKBUBAJEHTHbIE
0ECKOHEYHO MaJjible BETUYHHBI. Packpbl-
THE HEOIIPEAEICHHOCTEN Pa3HOTO THIIA.

1.3

HenpepsIBHOCTD yHKIIMIA B TOYKE U Ha
npoMexyTtke. OJHOCTOpOHHHME —IIpe-
nenbl. Touku paspeiBa (PyHKLIHH, HX
KJIaccuuKanusi.

1.4

[IpousBonnas ¢yunkuu. ['eomerpuue-
CKMH M MEXaHMYECKHU CMBICI IPOU3-
BosHOM. [TpaBuna nuddepenupoBanus
U (hOPMYJIIbI BEIYMCIICHUS TPOU3BOIHBIX.
Tabnuua mMpou3BOAHBIX OCHOBHBIX 3JIe-
MEHTapHBIX QYHKIUH.

1.5

Huddepenmman. [IpousBonusie u naud-
(bepeHInanbl BHICIIUX TOPSAKOB. [IpH-
OJIM)KEHHBIC BBIYMCIICHUS C IMOMOIIBIO

b dhepeHIanos.

1.6

[IpaBuno Jlonuransa. ®opmyna Teiinopa.
Pa3noxkeHuss OCHOBHBIX 3J€MEHTapHBIX
byukuit mo ¢opmyne Teinopa. [Ipu-
OJVDKEHHBIE BBIUYMCIEHUS C IOMOILBIO
dopmynel Teitnopa.
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1.7

OcHOBHBIC TeOpeMbl MU PEPEHITHATH-
HOTO  HCYHUCICHHSA. MOHOTOHHOCTB
byHKIHH, SKcTpeMyMbl. Heobxoaumbie
U JIOCTaTOYHBIC YCIOBUS MOHOTOHHO-
CTH, JIOKAILHOTO SKCTpeMyMa. Mccemno-
BaHHE BBIMYKJIOCTH rpaduka (QyHKIHH.
Touku neperuda.

1.8

OOm1as cxema uccae10BaHus (PyHKIUH 1
noctpoeHuss ee rpaduka. CBoiicTBa
(GyHKUMH, HENpephIBHBIX Ha OTpE3Ke.
HanOosnpiiee 1 HauMeHblIee 3HAYCHUS
(GyHKINU Ha OTpE3Ke.
CamocrosiTesbHas padora Nel Ha ce-
MUHape nmo (QYHKHUSAM OJIHOW mepe-
MEHHOM

1.9

Paznen 2. DyHKIUSA HECKOJBbKHUX IIe-
pemeHnHbIX. [Ipenen u HenpepbIBHOCTD.
OCHOBHBIE  CBOWMCTBAa HEMPEPBHIBHBIX
¢dbynkiuii. YactHeie nmpousBoaubie. [1om-
HBIH 1uddepennman.

Boeiiaua 3aganmnii PI'P Ne 2 nmo _¢vHk-
UM HECKOJbKHX NePeMEeHHBIX

1.10

[IpousBomHbIE CIIOKHON (DYHKIUU HE-
CKOJIBKUX IepeMeHHbIX. YacTHble mpo-
U3BOJIHBIE U Au(ddepeHnanbl BHICIINX
nopsnkoB. Teopema IlIBapua. IIpous-
BOJ[HAs 110 HANPABIICHUIO. [ pangneHt.

10

OkcTpeMyM (QyHKIUU HECKOJIBKUX Mepe-
MeHHbIX. HeoOXo1umble 1 1oCTaTOUYHbIE
YCIIOBHSI 9KCTPEMYMaA.

11
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CamocrosiTesibHass padora Ne2 Ha ce-
MHHape MO0 (PYHKIHSAM HECKOJbKHUX
nepeMeHHbIX

1.12

Paznen 3. UnTerpajibHoe HCcUMCIEHHE
[TepBooOpasnas. HeonpeneneHHwlii uH-
Terpan u ero cBoiicra. Tabnuua uHTe-
rPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢yHkuuid. MeTol HEmoCpeACTBEHHOTO
WHTEIPUPOBAHUS.

Beinaua 3aganmii PI'PNe 3 no unTe-
IPATbHOMY HCYHCJICHHIO

12

1.13

WuTerpupoBanue ¢ MOMOIIBIO 3aMEHbI
HepeMEHHOM, IOJBEICHHEM MOJ 3HAaK
muddepennmana. Meroa WHTErpUpoOBa-
HHS 10 Y9acTIM

13

1.14

WNHuTerpupoBanne pammoHAIBHBIX JIPO-
Oeli HHTEeTPUPOBAHNE HEKOTOPHIX BHUIIOB
UPpAIMOHATIBHBIX W TPUTOHOMETpHYE-
CKHMX (DYHKITHI.

14

1.15

3aa4uu, IPUBOAAIINE K TIOHATHUIO OIIpe-
JleIeHHOro uHTerpana. CBoMCTBa ompe-
neneHHoro uHrerpana. @opmyna Hero-
ToHa-JIeiiOHuIa. 3aMeHa epeMeHHON U
MHTETPUPOBAHUE TI0 YacTsIM B OIpeje-
JIEHHOM MHTErpase

15

1.16

[lpunoxenus OMpeAECTCHHOTO HHTE-
rpaja B TEOMETPHUU U MEXaHUKE (BBIYHC-
JCHWE IUIOMAACH IUIOCKUX  Quryp,
JUTHHBI KPUBOM, 00EMOB, IIJIONIA/ICH 10~
BEPXHOCTH).

16

1.17

HecoGcTBeHHBIE MHTErpaibl MEPBOrO U
BTOPOI'0 pOJd, UX CBOMCTBA.

17
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CamocrosiTesibHas padora Ne 3 Ha ce-
MHHApe M0 MHTEerpPajJbHOMY HCUYHCIe-
HHIO

3ajaud, TPUBOASIIME K KPATHBIM HHTE-
rpainam. JIBOWHON © TpPONHOW WHTE-
rpaJibl, UX CBOWCTBA. Bberuuciaexnue ABou-

LI8 | yox WHTETpaoB CBEJICHUEM K MOBTOP- 18 6 4
HBIM. ['eomeTpuueckne U (PU3NIECKUE
MPUIIOKEHUS KPATHBIX MHTETPaJoB
KoHTposibHOE TeCTUPOBaHUE
®opMma aTTecTaluu 19-21
3

Bcero yacoB nmo aucnuILINHE 3

18 | 54 72 CaM.

PI'P
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCHMUILINHE

«MaTteMaTHYEeCKUH aHAJIN3»

Hampasnenne noarorosku: 23.05.01 «Ha3zemHble TpaHCIOPTHO-TEXHOJIOTHUECKUE CPEJCTBAY.
[Tpodunb: «ABTOMOOWIN M aBTOMOOUIIBLHBIN CEPBUCH.

Kadenpa: «Marematukay

1. MeTOle)I KOHTPOJIA 1 OICHUBAHUA PE3YyJIbTATOB Oﬁy‘leHl/Iﬂ

J1 KOHTPOJISI yCIIEBAEMOCTH M KaYeCTBAa OCBOCHMS JUCLIUIUIMHBI HACTOSILEH IPOrpaMMoin
HPEIYCMOTPEHBI CIIEYIOIUE BUJIbI KOHTPOJIS:
- KOHTPOJIb TEKyLIeH ycreBaeMOCTH (TEKYIUI KOHTPOJIb);
- IPOMEKYTOYHAsI aTTeCTalMs (9K3aMEH).

2. llIkajia ¥ KPUTEPUHN OLIECHMBAHUSA Pe3yJIbTATOB 00y4YeHMsI

@®opMa NIPOMEKYTOUYHOM ATTECTAIUM: IK3AMEH

[IpomesxyTouHas arTecTanus o0yJaromuxcs B GopMe sK3aMeHa MPOBOIUTCA 110 pe3yIbTaTaM
BBITOJIHEHHSI BCEX BHJIOB yUeOHOI paboThI, IPelyCMOTPEHHBIX Y4eOHBIM IIJIAHOM I10 JaHHOW AUCIIH-
IUIMHE, IIPU 3TOM YYUTBIBAIOTCA PE3YJIbTAThl TEKYILIEro KOHTPOJIS yCIEBAEMOCTH B TCUCHHE Ce-
mectpa. OleHKa CTENeHH JTOCTHKEHUsT 00yUYaloIMMUCS TUIAHUPYEMbIX Pe3yJIbTaTOB OOY4YEHHUs IO
JUCLUIIIIMHE MPOBOAUTCS MPENOAaBaTEIEM, BEAYIUM 3aHATHS 110 JUCHUILUINHE METOJO0M JKCIIEepT-
HOM oneHkH. [1o uroram npomeKyTo4HOMW aTTECTAlUy 110 AMCLUIUIMHE BBICTABISAETCSA OLICHKA «OT-
JUYHOY, «XOPOILO», «yJOBIECTBOPUTEIBHO» HIIU «HEYIOBICTBOPUTEIBLHOY.

IIkaJia oneHUBaAHUA Onucanmne

BreimonHens! Bce o0si3aTesibHble YCJI0BHSI MOATOTOBKHM CTY-
JeHTa K NPOMEKYTOYHOH aTTecTallMu, MPETyCMOTPEHHBIE
nporpaMMoil quctUIIMHbL. CTyIEeHT 1eMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
OT1nu4dHO TabIMIax, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH,
HABBIKAMU, IPUMEHSIET UX B CHUTYaIUSX MOBBIIICHHOW CIOXKHO-
ctu. Ilpu sToM MoOryr OBITH HOMYIIEHBl HE3HAYUTEIHHBIC
OIIMOKY, HETOUYHOCTH, 3aTPyJHEHHS IpPH IepeHoce 3HAHUM U
YMEHHI Ha HOBBIE, HECTaHJAPTHBIC 33/1a4H.

BeinosiHeHBl Bce 00si3aTeIbHbIE YCJOBHSI NMOATOTOBKH CTY-
JAEHTa K NPOMEKYTOYHOH aTTeCTAallMH, IPEIyCMOTPEHHBIE
IporpaMMoi JUCHMIUIMHBL. CTyIEHT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [10KA3aTENSIM, IPUBEICHHBIM B
TabIMIax, ONEpPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,

Xopomo
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HaBbIKaMH. B TO ke BpeMs Ipu OTBETE J0IMTyCKAET HECYIIECTBEH-
HBIC TOTPEITHOCTH, 33/1a4d pellaeT ¢ HeJIo4YeTaMH, HE BIIUSIO-
IIUMU Ha OOITUH XOJ] pEIICHHUS.

yI[OBJ'ICTBOpI/ITCJ'ILHO

BeinonHensl Bce 00si3aTe/ibHbIE YCJAOBHUSI NMOATOTOBKH CTY-
JAeHTAa K NPOMEKYTOYHOH AaTTeCTallMH, IPEIyCMOTPEHHBIE
nporpaMMoil aucuuIuinHel. CTyAEHT JE€MOHCTPUPYET COOTBET-
CTBME 3HaHUH, yMEHUH, HABBIKOB [10KA3aTeIsIM, IPUBEICHHBIM B
TaOJIMIaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBblkaMu. Ho moka3bIBaeT HEerIyOOKUe 3HAHUs, IPU OTBETE HE
JIOITycKaeT rpyObIX OMMOOK MIIM MTPOTUBOPEUN, OJHAKO B (op-
MYJUPOBAaHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JU30M, apryMeHTaluel U BbIBOJAMM, B PEIICHUH 3a7ay MOTYT
coJiepxarbes rpyobie ommOKku. J{is oy deHus npaBUIbHOTO OT-
BeTa TpeOyIOTCs YTOUHSIOUINE BOIPOCHI.

HeynosnersopurenbHo

He BeimonHeHbl oO0si3aTesIbHBbIE YCJAOBHMS NOATOTOBKH CTY-
AEHTAa K IMPOMEKYTOYHOH AaTTeCTAlMH, IPEIyCMOTPECHHbIE
nporpammoit aucuurueel, MM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHMM, YMEHUN, HABBIKOB IIPUBEACHHBIM
B TabJIMIax, Oy CKAIOTCS 3HAUNTENIbHBIC OIINOKH, IPOSIBISAETCS
OTCYTCTBME 3HAHHUM, YMEHUM, HAaBBIKOB II0 PNy IOKa3aTeseH,
CTYEHT UCHBITHIBACT 3HAYUTEIIbHBIC 3aTPyJAHECHUS IIPU ONEpH-
POBaHNY 3HAHUSAMHU U YMEHUSIMU.

3. OneHo4HbIE CPeACTBA

IlepeyeHb 01IeHOYHBIX CPEACTB MO AUCHUILJINHE

«MaTeMaTHYeCKHH aHATIH3)

HaumenoBanue [IpencraBnenue oue-
No Kparkas xapakTepucTka OlleHOYHOTO
y OLIEHOYHOTI'0 CpelI- CDONCTEA HOYHOI'O CPEJCTBA B
n/m JICTB
CTBa p DOC
1 Kontponbnas (ca- CpencTBo NMpoBEpKHM YMEHUW NMPUMEHSTh | KOMIIIEKT KOHTPOJIb-
MOCTOSITEIbHAS) MOJIyYEHHBIE 3HAHUA JUIS PELICHMs 3a7a4 | HbIX 3aJaHUM IO Ba-
paborta ONPENETICHHOr0 THUIA MO TEME WM pa3- | pUaHTaMm
Jen
(KP) g
2 | Pacuerno-rpadu- CpencrtBo NMpoBEepKH yMEHHH NMpuUMEHATh | KoMIuiekT 3amaHuit

yeckas pabota

(PTP)

MOJIydeHHBIC 3HAHUS TI0 3apaHee ompee-
JICHHOM METONMKE I PEIICHHUS 3a1ad
WM 3aJaHud 0 MOJYJII0 WIH JHUCIH-
IJIMHE B IICTIOM.

TS BBITIOJTHEHUS pac-
YeTHO-rpaduIecKon
paboThl
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CpeI[CTBO KOHTPOJIsL, OpraHU30BaHHOC KaK
cricnyajibHas 6€CC)I3. neaarorndycCKoro pa-

VYcrHbIi onpoc co- | 60THUKA ¢ 00y4arolMMCsl Ha TEMBI, CBS- Bompocsr o
3 OecemoBaHue, 3aHHBIC C M3y4aeMOH JUCIUILUTHHOMN, U pac- | TeMam/pa3zenam Juc-
(YO) CUMTAHHOE HA BBISICHEHHE 00beMa 3HAHUNA [ATUTHHBI

oOyJarolerocsi 1o OnpeAeeHHOMY pas3-
Jieny, TeMe, mpobaeme u T.11.

Cucrema cTaHIapTU3UPOBAHHBIX 3a/laHUH,
Tect MIO3BOJISAIOILAS aBTOMAaTU3UPO- @DOHJT TECTOBBIX

(T) BaTh NPOLEAYPY MU3MEPEHHUS YPOBHS 3HA- 3aaHui

HUHN ¥ yMEHU# 00yJaromerocs.
5 | Ok3amenanuonHble | CpeicTBO NPOBEPKM 3HAHMW, YMEHMH, | DOK3aMEHALlMOHHbIE
OUNeTHI HABBIKOB. MOXKET BKJIIOYAaTh KOMIUIEKC T€O- | OUIIETHI.
pETUYECKUX BOIIPOCOB, 3ajJad, IpakThye-

(Ob) . [llxana oreHMBaHUS U
CKUX 3aJIJaHUM.
npoueaypa IpUMEHE-
HUSL.
[IpomesxxyTouHast aTTecTa- Ok3ameH (D) 1) ycrro (V)
s (ITA)

2) mucemenHo (I1)

3.1. Tekymuii KOHTPOJIb

O11eHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOITPOCHI
1 3a7aHus B hopMe OJIAHKOBOTO TECTUPOBAHUS JIJIs1 KOHTPOJISI OCBOCHHS 00YUAIOIIMMHUCS Pa3/IeioB
TUCHUIUIUHEL, ipueM PI'P.

Conep:xanue pacueTHo-rpadpuueckux pagor.

PacyerHo-rpajguyeckas padora Nel mo nuddepeHunaJbHOMy HCHHCIACHUIO PyHKIMH OXHOM
nepeMeHHOMH

Kpatkoe copepkanue 1 3Tarbl pacyeTHO-rpauueckoil paboThl:
[Ipenen unciaoBoii Mocae10BaTeIbHOCTH, IpeaAe (PYHKIIUH.
HccnenoBanue GyHKIMK HAa HEIPEPHIBHOCTb.

Brruncienne npou3BOAHBIX (QYHKIUH.

UccnenoBanue GyHKINU, TOCTPOEHUE TPaPUKOB.

PacuerHo-rpaduyeckast padora Ne 2 mo pyHKIIMAM HECKOJbKHUX MepPeMEeHHbIX.

Kparkoe conepxanne pacueTHO-rpadudecKoit paboThI:
OyHKIINU HECKOJIBKHUX MMePEMEHHBIX. YacTHBIC MPOU3BOIHbIC. [IpOM3BOIHBIE OT CIOKHBIX (DYHK-
1uii. [IpousBoiHas 1O HANIPaBJIEHUIO U TPAJUEHT. DKCTPEMYM (PYHKIMU ABYX NEPEMEHHBIX.

PacueTHo-rpaduyeckas pagora Ne 3 mo HHTerpaIbLHOMY HCHHCIEHUIO.

Kpatkoe conepxanue u 3Tansl pacueTHO-Tpadudeckoi paboTHI:
Ilepguviti sman:

MeTto1bl HHTErpUpPOBaHUA. BbrunciaeHre HeonpeaeeHHbIX HHTETPAJIOB.
Bmopoii sman:
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HpI/IJ'IO)KeHI/ISI OIMPCACIICHHBIX UHTCTPAJIOB. I/ICCJICIIOBaHI/IC CXOOUMOCTHU HECOOCTBEHHBIX HHTCIrpa-
JIOB.

KoMnuiekT 3a1annii 1J151 BHINOJTHEHUSA
pacueTrHo-rpapuyeckux pador (PI'P)

no gucuumiavndae MareMaTuYecKHil aHAJIN3
(HaHMeHOBaHI/Ie I[I/ICLU/I]'[J'[I/IHBI)

Teopus npenenos u AuddepeHunpoBanue PyHKUNH OAHON NepeMEeHHOM

1. Haiitu npenensi:

(2-n) = (14n) o nt2-38n’ +3

2 27
”_’°°(1+n) —(Z—n) n—w {‘/n+5+n
2 +3Y"

. n . 3n+l
hm(z—J , llmn(\/n2+1—n), i [ 2710 i
n—o 27’1 +1 n—om noel pal .

. 2x* +11x+15 L 4y
lim—M. lim———.

X3 x+3 -0 8in” 3x
2t 5t . sin3x . gl
R e lim ) hm (1 — 3)6) e
n—w 3 +5 x>0 1—¢* x—>+0
0, x<-rx
2. UccnenoBaTh Ha HEMTPEPHIBHOCTD U BBIMMOJHUTD YePTEX: ¥ =<sinx, —7 <x<0
7, x>0

3. Haiitu mpon3BOAHYIO (QYHKIIHH:

3 2
:2(3x +x'-x-2) y =Inarcsiny1-e”".
y .
15V1+x

. . 32 +1
X—Clgx =
u. 3l3

t
y = arctg
2 ;
=sin| —+1 |.

y = arctg’ 1 +sinln2x

N =
=)

b

_ cos 6x
Y7 Ssin(12x+1)

y=arctg’ In
x+2
3

: x
sin(x—2y)+—="7x x=e'cost, y=é' cost
Y

4. CocTaBuTh ypaBHEHHs KacaTeJIbHOM M HOpPMalld K JaHHOM KpHUBOM B TOYKE C aOCIMCCOM X, :
y=x"+8/x-32, x,=4.

1
2
5. IIpoBecTyu OJIHOE UCCIIEIOBAHKUE U TIOCTPOUTD rpaduk f (x) =x +—
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@OyHKIMH HECKOJIBKHUX NepeMeHHbIX

n

o 4 .
1. HaiiTi acTHbIC IPOU3BO/HbBIE BTOPOTO MOPS/IKA, YOCAUTHCS, UTO Z, =2 @ Z

2

2. Haiitu rpaguent ¢pyukmuu z = f(x,y) BTouke M (x,,,): z= yT , M,(4,6).
X

3. HccneaoBath Ha SKCTPEeMyM (GYHKIHI0 Z=X" —X+ )" +2) .

HNuTerpuposanue
BoruncauTh HeonpeaeJeHHbIe HHTErPaJIbl
IL [x-27dx, J.(x + l)exdx , [xcos3xdx, [e"cosxdx,
2(x+ \/;
dx dx x+18 x+1 sin’ x
; T e de, [Xtlg X
X" —6x+18 xX“+6x+5 (x 6)(x+2) x°+3 cos” x
BbIuucIUThH OnpeiesieHHbIe HHTErPaJibl
”j63sin2 xcosxdx, }L }(x —1)e'dx, ?L
0 0v1+3x 0 1 X7 +Inx
? dx 2 1+ x° T dx }x2+2x
11++/3x-2" 5 arctgx 1 (3x+5)* o x2+1

NG 3 2 7.6 1
[ —dx, [vV4-x*dx, j3sin2xcosxdx, J.L
0 0 0 1+ 3x

V1+x?

1 & dx
—De*dx, _—

‘([(x Je'de ‘lfx\/7+lnx

Heco0cTBeHHBIE MHTETrPaJIbI
1. Ykaxxute, Kakoi 13 HECOOCTBEHHBIX HHTETPAJIOB SIBJISETCS CXOIAIINMCS

T\/;dx, Tx’3dx, T\/x_sdx.
1 1 1

0
2. BBIUHCIIHTD HHTErPaJl, yCTAHOBHUTH €r0 CXOAMMOCTb HJIM PACXOAUMOCTh | o
o l+Xx

0
3. Beruncnute HUHTCIrpajl, YCTAHOBUTD €T0 CXOAUMOCTD UJIN PACXOAUMOCTDb _“l’l xdx
1

a dx
4. BbIUMCIUTh HECOOCTBEHHBIN HHTErpa jT, YCTaHOBHTD €TI0 CXOUMOCTb WU
04/X

PacxoauMOCTb.
1
3 dx
5. BeIYHMCIUTh HECOOCTBEHHBIHI HUHTErpan _2 , YCTAHOBUTD €TI0 CXOANMOCTb UJINU
-1
PacxoUMOCTb.

dx
1+x?

o0
2. Beruncnute HUHTCrpajl, YCTAHOBUTH €ro CXOANUMOCTb UJIIN PACXOAUMOCTDH I

00

B x’ +3y2

Xy
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o0
3. Beruncnurte HUHTCIrpajl, YCTAHOBUTD €T0 CXOAUMOCTDb UJIN PACXOAUMOCTDb J‘ll’l xdx

1
1

. dx
4. BeIYHCIUTH HECOOCTBECHHBIN HHTETPAT I — » YCTAaHOBHTb €I0 CXOAMMOCTb MK
X
PacxoIUMOCTb.

1
) dx
Brruuciante HecoOOCTBEHHBIN HHTErpal _3 , YCTAHOBHUTB €TI0 CXOAUMOCTb UJIA

0
PacxoauMOCTb.
KpaTtHble uHTErpasibl
1. I3MeHUTh NOPSIIOK MHTEIPUPOBAHMS B ABOMHOM MHTErpae

a. Idx Ixf(x, vdy, b. j[dy :[yf(x, y)dx .
0 2x 0 3

2. Berunciauth U(IO —x* = y*)dxdy, D= {(x,y)| 1<x<2, 0<y<2}.
(D)

3. Beluucinuth
J.I(l2x2y2 + 16x3y3)dxdy;
D

D: x=1,y=x2,y=—\/;.
4. BEIYACIUTE

[[(x* + y)dxdy, D — MHOXeCTBO TOUEK IIOCKOCTH, OrPaHUIEHHOE JTUHUAMHU
(D)

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

5. Haiitu nmomasaes Gpurypsl, OorpaHU4EHHONW JAaHHBIMH JIMHUSIMHU
y=3/x, y=4e, y=3, y=4.
6. Haiftn mnomaznp GUrypel, OrpaHUYEHHON IMHISIMA V=X, y =—x+ 2

8. Haiiti 06bem Tena, noxy4eHHoro BpameHrueM BokpyT ocu OY ¢urypsl, orpaHUYeHHON JTMHH-

sma y=x>, y=1, x=0.

9. Haiiti 00beM Tena, morydeHHOTO BpameHneM BoKpyr ocu OX Gurypsl, orpaHU4eHHONW JTUHUSMHA

2

y=x2, y =X.

KonTtposbHbie padoThl (MpuMepbI)
BapuanTt

1. TToctpouTts rpaduk: y =3cos2x

2. Haiitu npenensi:

. 2 2 _ 3_ 2_ 3
(5-n) +(5+n)2 2)lim1 czos2x 3 fim )2 x2 x=2
—(5+ﬂ) x—0 ezx -1 =2t = 2xt 4+ x=2

1

4) lim XX =1 5) lim(m]x 6) lim(x—\/xz —x+1)

=2 In(x—1) 0\ 1+ xcosx x>
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—x, x<0

2
3. UccnenoBars Ha HEMPEPHIBHOCTD M BBITIOIHUTD UepTex: ¥ =X, 0<x <2

3, x>2
Bapuant
1. Haiit npousBojHyio V. :
a) y=arctg’ In 0) y:(\/;)
x+2
3
: X —t ¢
B) 81n(x—2y)+—:7x r) x=e cost, y=e cost
. . (1 1
2. Haiitu lim| ——
ol x o arctgx
3. IIpoBecTH MOIHOE UCCIIEIOBAHNE U IIOCTPOUTH rpadux [ (x) =x’ +—-
x
Bapuanr.
ou
Nel. BoruucnuTb Npou3BOAHYIO IO HANIPABJICHNUIO —— W HAaNTH MOAYJIb BEKTOpA I'paAueHTa AJis
S

X 3
dyskumn u = 2xy + T +z” Brouke A(6;9;1) B HanpasneHuy, COCTABIAIOUIEM C OCSIMU KOOP-
y

cosa 3 cos 3 6 y < dl
JIMHAT YTJIbI =—, =—, —.
7 7 2

Ne2. Uccnenopate Ha skctpeMyM dynkmuio z = X)(1 — 4x* —4 y)-5.

. dz
N3. z=In(y—x*), x=+/sint, y=cost. Haiimn =
t

Bapuant

Boiuucanume:

16
dx
1. !\/;_

3x7 - 4 sin’ 3 2x -1
. [5— 4 [ a5 [————ar.
x’ +4x cos” 3x 4—2x— x>
1. Brruncnute nHTETpaIBL:
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+00 +00
2 dx

[xe dv [

1 > x-A/Inx

I/I306paSI/ITL 001acThb HUHTCTPUPOBAHUA U UBMCHUTDH NMOPAIOK UHTCTPUPOBAHUSA B TIOBTOPHOM HMHTCTpAJIC
0 V25-x7
[ax [ foydy.
-4 0

Bbruncnute miomans GUrypbl, OrpaHMYEHHOH JIMHUSAMU

y=2-x, y=x.

BapuaHT 3a1aHuil TPEHUPOBOYHOIO TECTA.

3agaum
. tos
1 gyacThp 1. yZSII’llnx, y',y”_? 2. y:aI‘CC g\/;, dy—? 3.
X
y :3x2 +xex,xO:2’Dx:O,1’ Dy_")
4. HaiiT mpou3BOJHYIO V! :
/ ) -3
a) y= 5 Sln4 X_ 6) y= xarctg7x
X
B) e” +2 = cos3x r) x=cost+sint, y=sint—rtcost
X

5. Mccnenoars Ha okeTpeMyM f (x)=(x— 3)2 (x-5).

2x
o e
6. HaI/ITI/I I/IHTepBaJ'II)I MOHOTOHHOCTHU y=—.
X

3
N X
7. Haiitu Haubonpliee, HauMeHbIIee 3HaYeHNEe PYHKINHA [ (x) = 3 16x Ha oTpe3ke [—5;1] )

8. [TocTpouTh KacaTenbHyO K rpaduky GyHKuuu f (x) =3arccos x’ B TOUKe X :% .

2 yacrhb 9. Haiitu npegnenst:
2 2
—(2+ 2 -
T ) B CRAL) B2 SN TS st B 2
"> (2+n) —(1-n) 0 g™ —1 >3 x" +5x° +6x 7 tg3x
3 yacThb

0, x<-7
10. HccnenoBaTh Ha HETIPEPHIBHOCTD U BBITOIHHUTD YEPTEXK: ¥y =<sinx, —7 <x<0.
7, x>0



11. TIpoBecTu monHOE MCCIeAOBaHNUE U TIOCTPOUTH Tpaduk [ (x) e
KpuTtepun onenku:

- OLICHKA «3aYTEHO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH PETYJIIPHO B TEUEHUE CEMECTPA IIPEICTABIISII
pelleHus 3a/1a4, BHIIOJIHWI MOJHOCTHIO BCE 33/IaHUS U WX 3aIIUTUII, OTBETUB HA BOMPOCHI MPENo/a-
BaTeIs,

- OLIGHKA «HE 3aUTEHO» BBICTABIISIETCS CTYACHTY, €CIIM OH HEPETYJIIPHO B TEUEHUE CEMECTpa Mpej-
CTaBJISLT PEIICHUSI 331a4, BBIMOJHUI 33/1aHUs HE TOJHOCTBIO MJIM BOOOIIE HE MPEACTABISI PaboTh
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI MPEIoaBaTess.

JInst mpoBeieHHs TEKYIIEro KOHTPOJIs 3HAHUK CTY/IEHTOB B JUCTAaHIIMOHHOM (opMaTte B pas-
paboTanHbIX Kadenpoit «MareMaTHKa» OHJIAMH-KypcaX UMEIOTCA MPOMEXYTOuHbIe (poOHBIE) Te-
CTBI.

3.2. [Ipome:kyTouHasi aTTecTAlUS
KommiekT Bonpocos
JAnddepennuanbuoe ucunciaenne GyHKIUA OTHOH MepeMeHHOM

[ToHsiTHE NEpeMEHHOM BEIMYMHBI U 00J1aCTU €€ U3MEHEHUS.

NOHATHE (PYHKIMOHAIBHOM 3aBUCUMOCTH, Ki1acCU(pUKanus GyHKIUH.

OnpeneneHye U TUIBI YUCIOBOM MOCIIEI0BATEIbHOCTH.

[Ipenen uncaoBoOil mocnenoBaTeNIbHOCTH. ApudmMeTnueckre onepauuy HaJ MOCie0BaTeIbHO-

CTSIMHU.

5. VYcnoBus cyliecTBOBaHUS KOHEYHOTI'O MpeJiesia YNCIOBOM MOCIe0BaTeNIbHOCTH (TeopeMbl Komu
u Beiiepmtpacca).

6. Bropoli 3ameuaTenbHbIN Npeaes.

7. llpenen ¢pyukuuu. Onpenenenus. ' eoMmeTprudeckas MHTEPIIpETALUs TOHATHS peena QyHKIHH.
CBolicTBa NpeeIioB.

8. beckoHeuHO Majble, 0ECKOHEUHO OOJbIINe (PYHKINH.

9. [IlepBblil 3aMeYaTeNbHBIN TPEAECII.

10. beckoHeYHO MaJjble BEIMYMHBI. DKBUBAJCHTHbIE OECKOHEYHO Majble U UX MCIIOJIb30BAaHUE MPU
BBIUMCIJIEHUH TTpeJiesioB. Tabauia SKBUBAIEHTHBIX OECKOHEYHO MaJIbIX.

11. HenpepbIBHOCTH (pyHKIIMH B TOUKE M Ha poMexyTke. OiHocToponHue npenensl. Knaccuduka-
IIUs TOYEK pa3pbiBa rpaduka.

12. CpoiicTBa (yHKIMIA, HETIPEPBIBHBIX Ha OTpe3ke (Teopembl Beltepiurpacca, bonbiano — Komm).

13. IlpousBoanas. I'eomeTpudeckuii U Gu3MUECKUil CMBICI MPOU3BoIHON. KacaTenbHas u HOpMalib
K IUIOCKOM KPUBOM.

14. Tabnuna mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHI.

15. CBs3b MeXAy CyLIECTBOBAaHHEM MPOU3BOAHON (PYHKIMHU B TOUKE U HETPEPHIBHOCTHIO (PYHKLIUU
B TOM K€ TOYKE.

16. IlpousBoaHast CyMMBbI, IPOU3BEACHUS, YacTHOTO. [Ipon3BOoIHAS CII0KHOM M 0OpaTHOM (yHKITHA.

17. TlpousBoaHas mapaMeTPUIECKU 3aJaHHON (DYHKITHH.

18. IlpousBoaHast pyHKIIUH, 33 JaHHOH HESBHO.

19. IuddepenupoBanme CI0KHOM MOKa3aTEIbHON (PYHKITUH.

20. duddepenuupyemocts. Auddepenunan. ['eomerpuueckuii cMmpica quddepeHimana.

21. IlpousBoanbie u AuddepeHInanbl BRICIIUX TOPSIKOB.

22. OcHoBHBIE TeopeMbl nuddepeHiansHoro ucuucienus (reopema @epma, teopema Possi, Teo-

pema Jlarpanxa, Teopema Korn).

Ll e
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23.
24.

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

SNk

= e 0

ORI B WD —

15
16.
17.
18.
19.

20.

[IpaBuio Jlonurans.

Mmnorounen Telnopa u ero coiicrsa. @opmyina Teitnopa. OctaTounslii uneH popmyisl Telnopa
B ¢opme Jlarpanxa u Ileano.

AcuMnToThI rpaduka GyHKIUH.

DxctpemyM. Heobxomumoe ycinoBue 3KcTpeMyma.

JlocTaTouHble YCIOBUS HKCTPEMYMA.

JlocTatouHoe ycnoBue Bo3pacTanus (yObIBaHUS) (OyHKITHH.

Haubosnbuiee u HanMeHblee 3HaUeHUS (QYHKIMHU HA OTPE3Ke.

BrImykiocTh, BOTHYTOCTb, TOUKA reperuda. JlocraTouHoe yciioBre BOTHYTOCTH (BBIITYKIIOCTH).
Heo6xoanumoe ycnoBue Touku neperuda. JlocratouHoe ycnosue neperuoa.

OOm1ast cxema IOCTPOCHUS U HCCIIEI0BaHUS Tpaduka GpyHKITUH.

OYHKIMHN HECKOJIBKUX ITEPEMEHHbBIX

OmnpeneneHue ¥ reOMETPUUECKUN CMBICT (PYHKIIUHU JIBYX NEPEMEHHBIX.

JIuHuYM ypoBHS (PYHKLUU JIByX IEPEMEHHBIX.

YacTtHble MPOU3BOAHbBIE (PYHKIIMN HECKOJIBKUX MTEPEMEHHBIX, UX T€OMETPHUECKUI CMBICI
@DyHKIUHN HECKOJIBKUX NTEPEMEHHBIX, OHATHE MOJHOTrO0 Auddepennnana.
JuddepenurpoBanue ca0KHbIX QYHKIIMNA HECKOIBKUX EPEMEHHBIX.

IIpon3BosHbIE BBICHIMX MOPSIIKOB (PYHKIIMU HECKOIBKHX MepeMeHHbIX. CMellIaHHbIe TPOU3BO/I-
Hble. Teopema IlBapua.

IIpon3BonHas GyHKINN HECKOIBKUX MIEPEMEHHBIX 110 HAIIPABICHUIO.

[Ipou3BoiHAs MO HANPABIECHHUIO U TPAJAUEHT CKAJSIPHOTO MOJIS.

OKeTpeMyM (PyHKIMHM HECKOJIBKUX EPEMEHHBIX.

. Heob6xonnmoe u 1octaToyHOE YCIOBUS SKCTpeMyMa (DyHKIMU ABYX ITEPEMEHHBIX.

NHTEI'PAJIBHOE UCYUCJIEHUE

[TepBooOpa3nas, HeonpeaeaeHHbIN HHTErpall. Tabniia OCHOBHBIX HHTETPAJIOB.
3aMeHa IEpEMEHHON ¥ HHTEIPUPOBAHKE I10 YaCTSIM B HEOIIPEIEIICHHOM UHTETpalle.
WuTerpupoBanue ¢ TOMOIIBIO TOABEACHUS 101 3HaK AuddepeHnnana.
WuTerpupoBanue paroHaIbHbIX JpOOeH.

WHTerpupoBanne o 4acTsM U 3aME€Ha IEPEMEHHOI B OIPE/IeJIEHHOM UHTErpalle.
WHTerpupoBanue TPUroHOMETPUUYECKUX (YHKIMHA, OCHOBHBIE IPUEMBI.
WuTerpupoBanue npparrioHaIbHBIX (PyHKITHIA.

YHuBepcainpHas TPUTOHOMETPUYECKAs TIOJCTAHOBKA.

Onpenenennblii uHTErpai u ero ceoiictea. ®opmyna Hetotona — JleiiOHuna.

. ITpunoxeHus onpeneNeHHOro HHTErpana K peleHno TeOMETPHUECKUX U PU3NUECKUX 3a1au.

. Beruncnenue miomazeil ¢ moMoubo oNnpeAeseHHOr0 HHTerpaa.

. Beiuncnenue niomany v AJIMHBL KPUBOH, 3aJaHHON YPaBHEHUSIMH B ITapaMeTpU4ecKoit popme.

. Beruncnenue miomaay KpUBOJIMHEHMHOIO CEKTOpa B MOJSIPHBIX KOOpAUHATAX.

. Beruncnenue miomaneil B npsiMOYTOJIbHBIX M HOJSIPHBIX KOOPJIMHATAX C IOMOIIbIO ONpeIeIeH-

HOT'O MHTErpaa.

. Beluncnenue niuHbI Ayru € IOMOLIBIO ONPCACIICHHOTO UHTCIpaJIa.

Brrurcienue JyiMHbI 1yTd KpUBOH, 3aIaHHON TapaMETPUYECKHU.

Brruncnenue o6bema Tena BpalieHust ¢ MOMOIIBbIO ONPEAEIEHHOTO HHTErpaa.

Brpruncnenue miuomaan NnoBEpXHOCTH Tela BpallECHHUS.

HecoOcTBeHHBIE HHTErpabl IEPBOrO U BTOPOTOo TUMA. [IOHATHS CXOAMMOCTH U PACXOAUMOCTH
HECOOCTBEHHOTO MHTErpaa.

HecoOcTBeHHBbIE HHTErpabl OT Pa3PhIBHBIX (QYHKIUH.
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IK3aMEHAIIHOHHbIC ONJIeThI

Haznauenwue: Mcnonb3yroTest 11t mpoBeieHus MpoMexxyTodHoi arrectanuu (ITA) mo nucuurinae

«MaremaTuyeckuii ananusz".
PernameHT 3x3aMeHa: - BpeMst Ha TOATOTOBKY T€3UCOB OTBETOB - 0 45 MUH.
- Cioco6 KOHTPOJIS: YCTHBIE OTBETHI.

KoMrIuiekTsl sK3aMeHalMOHHBIX OUJIETOB JIOJDKHBI coziepkaTh OmneToB Ha 25-30% OGobIie yncna

CTYZICHTOB B Ipymre (XpaHsaTcs Ha Kadeape «MaremaTukay).

TunoBblie BapUaHThI OMJIETOB NpUJIararnTcCH.

MUWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUIMCKOI ®EJEPALN
®EJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OEPA3OBATEJIbHOE
YUYPEXXJIEHME BBICIHIEI'O OFPA3OBAHUS
«MOCKOBCKHNH MNOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWM MMOJIUTEX)

®axynbTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «MaremaTtrika
OopasoBarenbHas nporpamMma 23.05.01 «Ha3zemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPEl-
CTBa»

Hucuunnuaa «MaTeMaTuyeckuii aHamus3»

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUWIET

1. TlepBooOpa3Has, HeompeaeaeHHbIN HHTerpai. Tabnuia OCHOBHBIX HHTETPAJIOB.
dx

Y5-x+/5-x
3. Haiitu rpaguent pyHkuun z = y,/xy B Touke M (L4).
VYKaXuTe, KaKOW M3 HECOOCTBCHHBIX HHTETPAJIOB ABJISIETCS CXOAAIIAMCSI

T\/;dx, Tx’3dx, T\/de.
1 1 1

5. Haiigure skcTpeMyMbI U TOUKH nepernda Gpyukmuu y = (x—1)e .

2. BpluuciuTh HEONpeAEIEHHBIH HHTETpal I

YTBepxaeHo Ha 3acenanuu kadeapel MateMatuku «_03» 05 2023 r., mporokon Ne 10

H.o. 3aB. kadenpoit H.B. BacunneBa / /

MUHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3BOBAHU S POCCUMCKOM ®EJEPALINN

®EJEPAJIBHOE IT'OCYJAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIbHOE
YUPEXXJIEHME BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHNH MOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

®axysbTeT 0a30BbIX KOMIIETEHIIHH, kadenpa «MaremaTrka»
OopasoBarenbHas nporpamMma 23.05.01 «Ha3zemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPE-
CTBa»
Jucuunimbaa  «MaTeMaTudecKuii aHaaus3»
Kypc 1, cemectp 2

JK3aMeHaUMOHHbIH Onitet Ne 1
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1. HecoOGcTBeHHBIE HHTETPABI MIEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIMMOCTH U pacXOIUMOCTH
HEcOOCTBEHHOTO MHTErpaa.
2t?

2. Haiitu mpou3BoaHy0 GyHKIIMH, 3aIaHHON MTAPAMETPUIECKH x = yEL
+1

1+22°

2 2
3. MHccnenoBath Ha 3KCTpeMyM QYHKIHIO Z =X —Xx+ )" +2y.
7.6
4. BplUCIUTH ONPEEIEHHBIN UHTErpa I3 sin” x cos xdx.
0

5. Haiitu 00beM Telna, MmorydeHHOTo BpamieHneM BOKpyT ocu OX ¢Gurypsl, orpaHIYeHHON JTHHU-
3
s y=x, y=1L x=0.

YT1BepxkaeHo Ha 3aceganuu kadenpel marematuku «_03» 05 2023 r., mporokon Ne 10

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

J1s mpoBeIeHUs IPOMEKYTOUHOTO KOHTPOJIsl 3HAHUH CTY/I€HTOB B IMCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoit «MareMaTHKa» OHJIalH-KypcaX UMEIOTCS UTOIOBbIE TECTHI.
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