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1. Heau,3a7a4u ¥ IJIaHUPYeMble pPe3yJIbTaThbl 00y4eHHs 10

JTUCHHUILINHE
K 0CHOBHBIM 11€15IM OCBOEHHUS AUCLHUIUIMHBI «MaTemMaTu4ecKnid aHaJIu3» ClIeayeT OTHe-
CTH:
- BOCIIUTaHHUE y CTYJEHTOB O0IIeil MaTeMaTU4eCKOU KyJIbTYpbI;
- IPHOOpPETEHUE CTYICHTAMU IIIUPOKOTO Kpyra MaTeMaTHUECKUX 3HAHHA, YMEHUH 1 HABBI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYJEHTOB K HMHIYKTHBHOMY M JEIyKTUBHOMY MBIIUICHUIO
Hapsly C pa3BUTHEM MaTEMAaTHYECKOM HHTYHIINY;

- YMEHHE CTYJCHTaMH Pa3BHBATh HABBIKM CAMOCTOSITEIHHOTO U3yUeHHs YUeOHOH U Hayd-
HOMW JIMTEpaTypBl, CONEPKALICH MATEMAaTUYECKUE CBEICHUS U PE3yJIbTATHI,

- IOJTOTOBKY CTYJEHTOB K JCSITEIBHOCTH B COOTBETCTBUH C KBATH(DUKALMOHHOM XapaKTe-
PHUCTHKOH OakaaBpa 110 HalpaBJICHUIO, B TOM yHciie GOPMUPOBAHKE YMEHUH UCTIOIB30BaTh OCBO-
€HHbIC MaTEMAaTUYECKHE METOABI B MPO(HECCHOHAIBHON AEITEIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBUAX LUQ-
POBOIl TypOYJIEHTHOCTH M BBICOKHUX TEXHOJIOTUYECKUX PUCKOB COBPEMEHHOH HU(POBOI SKOHO-
MUKH.

K ocHOBHBIM 3aayamM OCBOEHMSI JUCUMILIMHBI «MaTemMaTuuecKkuil aHanu3» ciaeayeT oT-
HECTH:

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

- (hopMHUpOBaHUE y CTyJIeHTa TpeOyeMoro Habopa KOMIETEHIUH, COOTBETCTBYIOIIUX €ro
HaIpPaBJICHUIO MOJTOTOBKU U 00ECIIEUHBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYIa.

OOy4enue 1Mo TUCHUIUIMHE «MaTeMaTHYeCKUi aHallu3y HalpaBjeHo Ha (hopMHUpoBaHKEe y o0y4Ja-
IOIIMXCS CIEAYIOMUX KoMIeTeHud B cooTBeTcTBUU ¢ 23.05.01 «HazemHbie TpaHCTIOPTHO-TEX-
HOJIOTHUYECKHE CPEICTBa», YTBEPKACHHBIM mpuKkazoM Munobpuayku Poccun ot 11.08.2020 N
935:

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

TEeHIMH

OIIK-1. CnocoGeH cTaBUTH U pelIaTh HHKe-
HEPHBIC U HAYYHO-TEXHUYECKHE 3a1aYH B
cdepe cBoelt mpodecCHoHaTBHON AesITeLHO-
CTH ¥ HOBBIX MEKIUCITUTUTMHAPHBIX HAIIPaB-
JICHUH C UCIOJIb30BAaHUEM €CTECTBCHHOHAYY-
HBIX, MATEMATUIECKUX M TEXHOJIOTHYECKUX
MoOJeneun

NOIIK-1.1

Hcnonb3yer MeTopl MaTEMaTHYECKOT O aHa-
TU3a ¥ MOJICIIUPOBAHHUS JJIsI PEIICHUS TTPH-
KJIAJIHBIX 33/1a4 B TpoQecCuoHaIbHOU chepe
NOIIK-1.2

YMeeT ucnonb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCHIHUILUINH B Ipodec-
CHOHAJILHOM e TEIbHOCTH, IPUMEHSTh Me-
TOJIBI MATEMAaTUYECKOTO aHAIN3a U MOJIeIIN-
POBaHMSI TEOPETUUECKUX U IKCIIEPUMEHTANb-
HBIX HCCJICIOBAaHUHU

2. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JlucuurimHa OTHOCHTCS K 00s13aTeNnbHON dacTu 61oka b1: Moayns «MaTtemaTHueckue u ecTe-

CTBCHHO-HAaY4YHBIC TUCHUILJIUHEBD).

JucuuruinHa 6a3upyeTcs Ha CIeAyIOmuX, IPOHIEHHBIX JUCIUIUINHAX:

- TUHEHas anredpa;
- MaTeMaTUYeCKUil aHATU3.




Hucuunnmnna « Teopus BEepOATHOCTEN M MAaTEMATHYECKAs! CTATUCTUKA) JOTHYECKU CBA3aHA C I0-
CHEAYIOIHUMH TUCUUTITMHAMU:
B obazamenvroi wvacmu:

- pusuka;

- METOJbI HAYYHBIX UCCIICIOBAHUN;

- BJIEKTPOTEXHUKA U AJIEKTPOHHUKA;

- CTaHJApPTU3alUsd U METPOJIOT S,

- TEXHUUYECKasl SKCILTyaTalns aBTOMOOMIICH.

3. CTpyKTypa U cojepkaHue TUCHUIINHBI

OO61mas TpyJ0eMKOCTh AUCHUTUIMHBI COCTABISET 4 3a4eTHBIE eIMHUIBI - 144 yaca.

3.1. Buabl yueOHO# padoThl U TPYA0EMKOCTH

. KosanuectBo
n/n Bua y4eOHoii padoThI 4ACOB Cemectp 2
AyIUTOPHBbIE 3aHATHS 72 72
B ToM uucne:
Jlexuun 18 18
A
CemuHapcKue/MpakTHIECKUE 3aHATHS 54 54
2
JlaGoparopHbie 3aHATHS - -
3
CamocrosiTeibHas padoTa 72 72
IIpoMe:kyTOUHAsI aTTECTALUSA
9K3aMeH 6] 6]
Hroro 144 144

3.2. TemaTn4yeckuil IJIaH N3y4YeHUs JUCUUIIMHBI

Pazmemnién B npuiioxkenuu 1 k pabodeit mporpamme.
3.3. Conepxkanue pa3aeoB TUCHUIINHbBI
BBenenue

[Ipenamer, 3agaun u conepxranue TUCUUILUIMHBL. OCHOBHBIE 3TaIlbl PA3BUTHUS AUCITUIUIMHBI.
CrtpykTypa Kypca, ero MecTo U pojib B MOATOTOBKE OakanaBpa, CBSI3b C IPYTUMU TUCITUTUTMHAMU.

Paznen 1. luddepenunanbHoe ucuuciaeHne GyHKIuii 0HOI nepeMeHHOM

Tema 1. HucrnoBas nocneaoBaTeNbHOCTD. [Ipeaen 4ncioBoi mocaeaoBaTeIbHOCTA U €T0
coiicTBa. @ynkuus. [Toctpoenue rpadukoB ¢pynkuuit. [Ipenen pynkumun. OCHOBHBIE TEOPEMBI O
npeznenax Gynkiun. [lepBsiii u BTopoii 3ameuaTensHble peaensl. CpaBHEHHE 0ECKOHEYHO MabIX
1 0ECKOHEYHO OOJIBIIMX BETMYHH. DKBUBAJICHTHbIE OECKOHEYHO MaJlble BEJIMYMHBI.



Tema 2. HerpepsIBHOCTH (PYHKINI B TOUKE U HAa IPOMEXYTKE, TOUKH pa3pbiBa (GyHKIINH,
ux kinaccupukanus. ACUMOTOTH rpaduka GyHKIUH, UX Kiaccu(UuKarus.

Tema 3. [IpousBonnas GpyHkmun. ['eoMmerprueckuii 1 GU3NMISCKUN CMBICIT TPOU3BOTHOM.
[TpaBuna quddepenippoanns U GopMyIbl BEIYUCICHHS TPOU3BOAHBIX. Tabsuia npon3BoHbIX
OCHOBHBIX JJIEMEHTApHBIX (pyHKIMI. Berancienne mpon3BOAHBIX (YHKIMHA, 3aJaHHBIX Pa3JIny-
HBIM 00pazoMm.

Huddepennman. [IponsBoansie U qudQepeHramsl BRICIUX MOPIakoB. [IpubnmkenHbe
BBIYUCIICHHS ¢ TOMOIIbI0 AU depeHnanos.

Tema 4. IIpaBuiio Jlonurans. @opmyna Teitnopa. PackpeiTie HeompeneaeHHOCTEN pas-
JAMYHOTO THMA. Pa3nokeHne OCHOBHBIX 3JIeMEHTapHbIX PyHKIui o popmyie Teitnopa. [Tpubnu-
YKEHHBIC BBIUMCIICHHS ¢ TTOMOIIBI0 hopMyitbl Telinopa.

Tema 5. OcHoBHbIE TeopeMbl AU epeHInaNIbHOr0 NCYUCIEHUS. MOHOTOHHOCTh (YHK-
II1H, SKCTpeMyMbl Heo0XouMbIe U TOCTaTOYHBIE YCIOBHS MOHOTOHHOCTH, JIOKAIBHOTO 3KCTpe-
myma. MccnenoBanue Boimykiaoctu rpaduka pyHkiuu. Touku nepernda rpaduka GyHKIUH.

OOmas cxema uccienoBanus GYyHKIMK U TOCTpoeHus ee rpaduka. CBoiicTBa (yHKINH,
HeNpepbIBHBIX Ha oTpe3ke. Hanbombiiee 1 HauMeHbllee 3Ha4eHus GYHKLIUU Ha OTPE3Ke.

Paznen 2. Inddepennuanbroe ucunciaenne QyHKIU HECKOJIbKHX MePeMeHHbIX

Tema 1. @yHKIIMN HECKOJBKHMX NEPEMEHHBIX. JINHUU U MOBEPXHOCTH YpOBHA. YacTHbIE
npousBoAHbIe. [lomubrit muddepennuan. IlponsBomHbie COXHOW (YHKIIMH HECKOJIBKHX TEpe-
MeHHbIX. YacTHbIe IPOU3BOIHBIC U JU(depeHIraIbl BRICIINX nopsaakos. Teopema IlIBapua.

Tema 2. [IponsBoanas no HanpasieHuto. ['panuent. KacarenbHas k kpuBoi. KacatenbHas
IUIOCKOCTh M HOpMalib K moBepxHOcTH. Dopmyna Teinopa. DkcTpeMyM (QyHKIIMH HECKOIBKUX
nepeMeHHbIX. HeoOXxoaumble 1 T0CTaTOUHbIE YCIOBUS SKCTpEMyMa.

Pa3nen 3. UHTErpasibHOe HCYHCIEHHE

Tema 1. IlepBooOpaznas. Teopema cyliecTBOBaHHs HEOIPEACICHHOTO0 MHTerpaia. He-
OTIpeNIeICHHBI MHTETpall U €ro CBOMCTBA. TaOiuIia WHTErpajJoB OT OCHOBHBIX 3JIEMEHTAPHBIX
bynknmii. MeToa HEMOCPEACTBEHHOTO HHTETPUPOBAHUS.

MeTobl HHTETPUPOBAHUS C TMOMOIIBIO 3aMEHBI IEPEMEHHOM, TOJIBEIEHUEM 01 3HaK 1udde-
peHnuana. Metoa HHTErpUpPOBAHHUS IO YaCTSIM.

WHTerpupoBaHye paunoHaIbHBIX Apo0Oeii, HHTErpUpPOBaHUE HEKOTOPHIX BUAOB UPPALMOHATIBHBIX
Y TPUTOHOMETPUYECKUX (DYHKLINH.

Tema 2. 3agaun, HOpUBOIALIME K MOHATHUIO ONPEIEIEHHOr0 HHTerpaia. OnpeneneHHbIN
MHTErpaJl, €ro CBOMCTBA. Y CJIOBUS UHTErpUpyeMOCTH. VIHTerpa ¢ nepeMeHHbIM MIPeieIioM UHTe-
rpupoBanust. @opmyna Hetorona — JleiiOHuma. 3amMmeHa nepeMeHHOM B ONpeIeIEHHOM HHTerpaje.

[IpunoxxeHus onpeaeseHHOT0 UHTErpajia B TEOMETPUN U MEXAHUKE (BBIUMCIICHHE TII0LIa-
nel Iockux Guryp, AJIUHBI KpUBOM, 00BEMOB.

Tema 3. HecoOcTBEeHHBIE HHTETPAJIBI IEPBOTO U BTOPOTO poja (110 OECKOHEYHOMY ITPOMeE-
KYTKY, OT HEOTpaHUUEHHBIX (DYHKIMI Ha KOHEYHOM IIPOMEXKYTKE), UX CBONCTBA.

Tema 4. 3agaun, NpUBOJAIIME K KPAaTHBIM UHTETpajiaM. J|BOHHONU U TPOWHOM UHTErpaIbl,
ux cBoicTBa. [IpaBuia BeIYMCIIEHUS ABOWHBIX HHTETPAJIOB.

3.4. Temarnka NPpaKTHYECKHX 3AHATHH 10 TUCHUILIHHE
«MareMaTHYECKHH aHAJIH3)

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




UucnoBas mociaenoBaTenbHOCTh. 1Ipenen 4uciioBoi mocnenroBaTeIbHOCTH U €ro
cBoiictBa. [IpaBuna mpegensHoro nepexona. ®yukuus. [Ipexen dynkuuu. Teo-
pembl 0 npeaenax gpynkuuu. IlepBblil 1 BTOpO 3aMedaTesbHbIE TPENEIIbL.

2 CpaBHeHHE OECKOHEUHO MAJTBIX U OECKOHEUHO OOJBIINX BETUNYNH. DKBUBAJICHTHBIC
0ECKOHEUHO MaJIble BEJIMYUHBI.

3 PackpbITHe HEONIPENEIEHHOCTEN PA3IMYHOIO TUIIA

4 HenpepsiBHOCTD (DyHKITHI B TOUKE W HA MpoMexyTke. OTHOCTOPOHHUE TIPEICITHI.
Toukwu pazpeiBa pynkuun. [Ipumepsl pemenus 3amau

5 ITpousBonnas ¢pynkuuu. [Ipasuna auddepenurpoBanust u GopMyJsibl BHIYUCICHUS
npou3BoIHBIX. TexHuka auddepeHupoBaHus

6 JuddepenurpoBanue oOpaTHBIX GYHKIHHA, GYHKIIHA, 3aJaHHBIX HESIBHO, TTapaMeT-
pudeckw, Jorapudmmaeckoe nuddepeHnmpoBanue

7 Huddepennnan. 'eomerpuueckuii cmbicn nuddepennuana. [lpouzBognsie u qud-
(bepeHnanbl BRICIINUX NOPSAKOB. [IpuOmmKkeHHbIe BRIYUCICHHS C TIOMOIIBIO (-
(dbepeHnuanos.

8 [TpaBuno Jlonurans. @opmyna Telnopa. PackpeiTe HEONPEIETEHHOCTEN pa3iny-
HOro THMa. Pa3yiojkeHust OCHOBHBIX 3J€MEHTapHbIX QyHKIUi o popmyne Makiio-
peHa.

9 [TpuGnnxeHHbIe BEIYUCIIEHHS ¢ ToMOIIbI0 hopmydsl Telnopa.

10 | TlomHoe uccnenoBanue GyHKIMI 1 noctpoeHue rpadukos. [Ipumepsl

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

CamocrosrenbHas padota Nel Ha ceMuHape no pyHKUUSM OAHOM nepeMeHHON

12 | Pazgea 2. @yHKIMH HECKOJIbKHX NepeMeHHbIX. JIMHNY 1 IOBEPXHOCTH YPOBHS.
YacTHble mpon3BoAHbIe U AuddepeHnnan nepBoro nopsaxa.

13 | [Tonusiit nuddepennuan. I[IpousBoansie cnoxuoil pynkiuu. [IpousBonnas GyHk-
[IUH, 3aJaHHON HesiBHO. YacTHbIe MPOW3BOAHBIC U JU(QepeHIraIbl BEICIINX M0-
psankoB. Teopema IlIBapua.

14 | TlpousBoHas 1o HampasjieHuto. [ paguenT.

15 | OkcTpemyM (GYHKIMU HECKOJIBKMX NepeMeHHbIX. HeoOXxonumble M JOCTaTOYHBIE
YCIJIOBHUS SKCTPEMYMa.

16 | CamocTosiTeibHasi paboTa Ne 2 Ha ceMuHape Mo GyHKIIUAM HECKOJIbKHUX Mepe-
MEHHBIX

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

18 | MaTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI TTIEPEMEHHOM, TTOIBEACHUEM 10/ 3HaK Tu(-
¢bepennmana. MeToa HHTETPUPOBAHUS 110 YACTSIM

19 | MHTerpupoBanue pannoHaIbHbBIX Jpo0Oei, HHTErpUpOBaHUE HEKOTOPBIX BUIOB HUp-
paAMOHATBLHBIX (DYHKITHIA

20 | MHTerpupoBaHue TpPUrOHOMETPUUECKUX (PYHKIIMIA.

21 | BerumcneHnue ompeeeHHbIX UHTerpayioB o ¢opmyiie Herorona-JleiOnuma. 3a-
MEHa MIEPEMEHHON U MHTETPUPOBAHUE 110 YACTSAM B ONPEJCICHHOM MHTErpaje.

22 | [lpunokeHus ONpPEEIEHHOTO UHTErpajla B TEOMETPUM U MEXAaHUKE (BBIYMCIIECHUE
10 eH IIOCKUX (QUTyp, JUIMHBI KPUBOMH).

23 | IlpunokeHus1 OMPEICTICHHOTO 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. BeraucieHue 1BOMHBIX HHTETPAIOB
CBEJICHUEM K MIOBTOPHBIM. 3a/1a4M HA U3BMEHEHUE MOPSIAKA UHTETPUPOBAHUS B ABOM-
HOM HHTETrpaje

26 | I'eomeTpuueckue U GU3NUECKUE MPUIIOKEHUS KPATHBIX HHTETPAJIOB, IPUMEPHI BbI-
YHCIICHHUS.
27 | KoHTpOJIbHOE TECTUPOBAHUE 10 KYPCY
4. Y4eOHO-MeTOAMYECKOE M MH(OPMALIMOHHOE O0ecevYeHune
4.1. HopmartuBHbie 10KyMeHTbI 1 'OCThbI
1. ®Ir'oC 23.05.01 «HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE cpeacTBay. YTB. 11.08.2020.
2. OO6pazoBaTenbHas nporpamma: HampasieHue noarotoku 23.05.01 «Hasemuble TpaHc-

MOPTHO-TEXHOJIOTUIECKHE CPEJICTBA», HAMIPABIEHHOCTH (MTPOGHIIb) K ABTOMOOHIIN M aBTOMO-
OUIBHBIN cepBuCY (roa Havana obyuenus - 2023). Mocksa — 2023.

AxagemMudeckuid y4eOHbIHN TUTaH 1Mo HarpasiaeHuto noAarotoBku: 23.05.01 «Hazemnsie TpaHc-
HNOPTHO-TEXHOJIOTHYECKUe cpeacTBay. [Ipodmiib «ABTOMOOUIN U aBTOMOOMIIBHBIN CEPBUCH.
l'on HabGopa 2023-2024. 2023 .

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

[Tpuka3 MunucrepcTBa oopa3zoBanus 1 Hayku Poccuiickoit deneparyu ot 23.08.2017 Ne 816
«O0 ytBepxkaenuu Ilopsiika mpUMEHEHUsT OpraHU3alUsIMU, OCYIIECTBISIOUIMMHU 00pa3oBa-
TEJIbHYIO AEATENIbHOCTb, JIEKTPOHHOI0 00y4eHUs, AUCTAHLIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTUH MpU peann3auu 00pa30BaTeIbHbIX IPOTrPaMM.

4.2. OCHOBHas JIUTEpPaTypa:

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

®uxterronsl] .M. OCHOBBI MATEMaTHYECKOTO aHAIH3a: Y9eOHUK I By30B, 14-¢ 3.,
crep. CIIO, Jlanb. 2023. Yacts 2. 464 c.

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

4.3. JlonmoJiHUTeJbHAS JIUTEPATypa:

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

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

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

Byrpos {.C., Hukonsckuit C.M. Beiciias maremaTuka: yueOHHK 17151 By30B B 3-X ToMax. M.:
Hpoda, 2009.

HuTerpanbHoe ncurcieHue GyHKIUN OJHON U HECKOJIbKUX MEPEMEHHBIX. Teopus mons: me-
TOJMYECKUE yKa3aHWs M BapUAHTHI pacuyeTHo-rpaduueckux padot // bomynoB 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 qudQepeHnaIbHOe HCUUCICHUE: OCHOBHBIE
HOJIOKEHUS TEOPUH, METOANYECKHE yKa3aHHUsl U BapUaHTBl pacueTHO-rpadguueckux pador //
bonynoB M.A., bopoauna C.H., KoporkoBa H.H., Tkauenko O.. M.: MI'TY «MAMMW»,
20009.

4.4. DJekTpoHHBbIe 00pa30BaTeJbHbIE PeCYPCHI

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

DneMeHTbl MaTEMaTUYECKOTO
aHaJIn3a

NHTerpasibHOE NCYUCIICHHE
GyHKIMN OTHON NEPEeMEHHOM
Juddepennnansaoe ncancie-
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 U UTOTOBBIC TECTHI.
[opsinok npoBezieHus: paboT B TUCTAHIMOHHOM (pOpMaTe yCTaHABIUBACTCS OTIEIbHBIMU PacIio-
PSOKEHUSIMH TIPOPEKTOPA M0 yueOHOM paboTe W/ WM IEHTPOM Yu4eOHO-METOANIECKON pabOoTHI.

Kaxaplii cTyieHT oOecriedeH WHIWBHIYyaIbHBIM HEOTPAHWYCHHBIM JIOCTYIIOM K JJICKTPOHHOU

OMOIMOTEKE MOCKOBCKOIO IIOJIUTEXA

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

HHTepHET-pecypchl BKIIOYAOT Y4eOHO-METOMUECKUE MAaTEPUANbl B AJICKTPOHHOM BUJEC, TIPE/-

CTaBJICHHBIC Ha caiite mospolytech.ru B pazaene: «lleHTp MaTreMaTHIecKOro 0Opa3oBaHUs)

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

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

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

[TepeueHs pecypcoB HHOOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceTn «VITHTepHET» ISl OCBOCHHUS

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

4.5. JIu1ieH3HOHHOE H CBOOO/IHO paclpocTpaHsieMoe MPOrpaMMHoe
odecreyenue

Ne| Hammenomanme | PaszpaGoruuk [10 | Joctymuocts (mu- [ Ccbiika Ha Equnslii peectp
(mpaBooOnama- | LEH3MOHHOE, CBO- | POCCHICKHX MPOTpaMM st
TEJNb) 0601HO pacnpo- OBM u B/] (npu Hasnmuum)
CTpaHsEMOE)
1 | Astra Linux | OO0 JIunieH3nOHHOE 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. CoBpemeHnnble npodeccnoHabHbIe 0a3bl JAHHBIX U HHPOPMALIMOHHbIE CIIPa-
BOYHbIE CHCTEMBI

Ilepeyens pecypcoB cetu UHTepHET, JOCTYNHBIX /ISl 0CBOCHUS THCUMILINHBI:

HanmeHoBaHnue Ccbl1ka Ha pecype JocTynHocTb

NupopmaniuoHHO-ClIPaBOYHbIE CUCTEMbI

HoctynHa 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 00pa3oBaTeIbHBIX CTaH- | http://www.fgosvo.ru. JoctymHo
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 | loctynHa B cetn 1Un-
ru/ TepHeT 0e3 orpaHuye-

HUHI

IIpodeccuonanbublie 6a3bl JAHHBIX

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

MoJIUTeMaTHuecKas peepaTuBHO-
oubnuorpaduueckas u
HayKoMeTpuueckas (OubmmnomeTpu-
yeckast) 6aza TaHHBIX

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

Kadenpa «MaTtemaruka» He pacrnonaract COOCTBEHHBIM ayTUTOPHBIM (OHIOM H UCTIOb-
3yeT yueOHbIe ay JUTOPHH U3 001ero (hoHIa yHUBEPCUTETA.

[Tpu HEOOXOAUMOCTH JIJISl TIPOBEICHHUSI UHTCPAKTUBHBIX MPAKTHYECKUX 3aHATHIH UCTIOJIb3Y-
IOTCA KOMIIBIOTCPHBIC KJIACChbl YHUBCPCUTCTA.

6. MeToanueckue peKoOMeHIAlHU

6.1. Meroguueckue peKOMEHIALMH ISl PenoaaBaTes
10 OPraHu3aluu 00y4YeHH s

[Ipexne Bcero, cneayeT oOpaTUTh BHUMAaHKUE CTYACHTOB Ha TO, YTO IPAKTHUECKH BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoh-I1M00 CrienuaabHOM (JIOTTOJIHUTEIBHON) TOATOTOBKU U
BITOJIHE MOKET OBITH YCIEITHO U3YYEH, €CITU CTYACHTHI Oy IyT MOcemaTh 3aHsATHUS, CBOEBPEMEHHO
BBITIOJIHATH JIOMAITHUE 3aJaHUsl M TMOJIH30BaThC (IIPU HEOOXOIUMOCTH) CHCTEMOM IJIaHOBBIX
KOHCYJIbTAIlMil B TEUEHUE KaXKI0T0 ceMecTpa. Boieamme B Kypc MaTaHanu3a pa3aelbl SBISIOTCS
KJIACCUYECKUMHU, B TO JK€ BPEMS OHU MPAKTHUECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT IIUPOKOE pac-
MPOCTPaHEHHUE JJIs PEIICHUs PA3HOTO Po/jia 3a/1ay BHYTPU CaMOM MaTeMaTHUKU U MPHUKIAIHBIX 3a-
nad. X ocBoeHHE MOMOXKET CTYJEHTaM JIOTUYECKHA BEPHO, apTyMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO U IUCbMEHHYIO PeUb, YCIEUTHO MPUMEHSTh HAKOIIJICHHbBIE 3HAHUS B PO ECCHOHATBHON
JESTEIIbHOCTH.

HeobxonuMo ¢ camMoro Havasna 3aHSITHI PEKOMEHI0BATh CTYJEHTaM OCHOBHYIO U JIOTIOJ-
HUTEJIBHYIO IUTEPATYPy, a B KOHIIE CEMECTpa JIaTh CIIMCOK BOMTPOCOB JIJIsl IIOJATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHATHY IO JUCHUILTHHE CIIEAYyeT 00s3aTeIbHO MPOUH()OPMUPOBATH CTYACH-
TOB O BUJE B (popMax TeKyIIeld U MPOMEKYTOTHON aTTeCTAIlMi IO AUCIMILIUHE, CPOKAX UX MPO-
BEJICHUSI, YCIOBUAX JIOMYyCKa K MPOMEXKYTOYHOU aTTeCTalluy, IPUMEHSIEMBIX BUIAX TPOMEXKY-
TOYHOT'O KOHTPOJIS.

N3noxxeHrne TEopeTHUECKOro Marepuaia JAOHKHO COMPOBOXKAATHCS HILTFOCTPATUBHBIMU
pUMepaMu, TIIATEIHFHO OTOOPAHHBIMU IIPEIOAaBaTeNIeM TaK, YTOObI TEXHUYCCKUE TPYIHOCTH U
BBIKJIQJIKH TIPU PEIICHUH 33Ja4d He OTBJICKAIH OT IJIABHOTO: OCMBICIICHUSI WJIEH U CYTH MpHUMe-
HsieMbIX MeTOJI0B. ClielyeT BCera yKa3blBaTh MPUMEPHI TPAKTUUECKOTO MMPUMEHEHHUS PacCMOT-
PEHHBIX Ha 3aHATUAX YpaBHEHUH U (HOpMyII.

[IpakTrueckue 3aHATUS JOJDKHBI ObITh OPTAaHU30BAHBI MPENoAaBaTeIeM TaKUM 00pazoM,
YTOOBI OCTABAJIOCh BPEMsl Ha MEPUOJINYECKOE BHIMIOTHEHUE CTYACHTAMU HEOOIBIIONW CaMOCTOSI-
TETHHOUM pabOTHI B ayJUTOPUH ISl IPOBEPKU YCBOEHUS U3JI0KEHHOTO MaTepHaa.

[IpenonaBaTenp, BeAyIMii IpaKTUYECKUE 3aHATHS, JJOJHKEH COTJIaCOBBIBAThH yueOHO-TEMa-
TAYECKHM TJIaH 3aHATHH C JIGKTOPOM, UCTIOJIB30BaTh CIUHYIO CUCTEMY 0003HAUYCHUIA.

[IpenonaBaTento cneayeT N1O0OMBATHCS CUCTEMAaTHYECKOW HEMPEPBIBHONW pabOTHI CTYICH-
TOB B TEUCHHE CEMECTpa, HEOOXOAMMO BBISIBIISITH CUIIbHBIX CTYJICHTOB U MPUBJIEKATh UX K HAYYHOM
paboTe, K y4acTHUIO B Pa3HOTO PO/ia OJIUMITHATaX U KOHKYpCax.

CryneHT I0DKEeH ONyIIaTh 3aMHTEPECOBAHHOCTH MPETOaBaTelsi B JOCTHKEHUH KOHEU-
HOTO pe3yJibTaTa: B MPUOOPETEHHH OOYy4YalOIIMMUCS TMPOYHBIX 3HAHWUN, YMEHUH U BJIaJCHUS
HAKOIUICHHOUM WH(pOpMAaIHe T pelieHus 3a1a4 B MPoeCCHOHAIBHOMN IeSITeIFHOCTH.

6.1.1. O6pa3oBare/ibHbIe TEXHOJIOTHHI
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[IpoBenenue 3aHATHI U aTTeCTallMii BO3MOXKHO B TUCTAaHIIMOHHOM (popmare ¢ mpuMeHe-
HUEM CHUCTEMBI ANCTaHIMOHHOTO o0yueHusi yuusepcurera (CIO-LMS) Ha ocHoBe pa3paboTan-
HBIX Kadeapoit «KMaTemaTrnkay 3JIEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) mo Bcem pase-
Jam nporpammsbl (cMm. 1. 4.4).

[Topsok npoBeneHus: padboOT B IUCTAaHIIMOHHOM (hOopMaTe yCTaHABIUBAETCSA OTACIbHBIMU
pacmopsHKEHUSAMH TMPOPEKTOpa MO yueOHOM paboTe W/WiH IEHTPOM Y4eOHO-METOAMUYECKON pa-
OOTHI.

6.2. Meroanueckne yKazaHus AJ1s1 00y4AIOIIUXCH MO 0CBOCHHIO

JUCIHUIIINHBI

Paszpnen 1: nuddepennmnanbHoe HCHUCACHHE (PYHKIUI OJHOI ITepeMeHHOH

[Tpu u3yuennn nuddhepeHImaiIbHOTO UCYUCICHUS (PYHKITUN OAHOM IEpeMEeHHOM o0paTHTe
BHUMAaHUE Ha MOHATHE Ipe/esia GYHKIUU B TOUKE M METOIbI ero Bhrancienus. [Ipenen — onHo u3
OCHOBHBIX TOHSTHA MaTeMaTHYECKOrO aHanu3a. [Ipu BBIYHMCICHUU TpenesioB (QYyHKIMH HAJIO,

0 o
TpeX/Ie BCEro, BBIACHUTH XapaKTep HeompeaeneHHoctH | —, —, 000, 00 —00, 1% |. Uto6sl
00
OBJIAJICTh TEXHUKOM PEIICHHUS 3a/1a4 Ha BBIYHUCIICHUE TIPEICNIOB, HAI0 3HATH JIBa 3aMevaTeIbHbBIX
npenena, TabIuIly SKBUBAJICHTHBIX OECKOHEUYHO MAJIbIX, MPaBWIIO JlomuTans, pa3TudHbIe IPUEMBI
PaCKpBITHSI HEOTIPEICTICHHOCTEH B 3aBHCUMOCTH OT BHJIAa (DYHKIIMH U PEIIUTH JOCTATOYHO OOJIB-
I10€ KOJIMYECTBO 3a/1a4.

[Ipu W3ydeHHMH TeM, MOCBSIICHHBIX TPOM3BOIHONW W MuddepeHnmany (GpyHKIUN, HAIO0
OCMBICTIUTh UX T€OMETPUYECKHIA CMBICIT, IOHUMATh pa3indue MeXIy HUMU (quddepeHma - 3To
TJIaBHAs JIMHEWHAs YacTh npuparieHus QyHkiun). TBepao 3HaTh (Kak TabIuIly yMHOXKEHHS) hop-
MyJibl i hepeHInpoBaHsI OCHOBHBIX JIEMEHTApHBIX (QYHKIMHA U npaBuia 1uddepeHupoBa-
HUs (Bce, KOHEYHO, HO 0COOEHHO MpaBmwiio AuddepeHITUPOBaHUS CI0KHON (QYHKIINH).

OOpaTuTe BHUMaHKE TaKke Ha 0cobeHHOoCTH audepeHunpoBaus GpyHKIUI, 3a1aHHBIX
B HESIBHOW (popMe, mapaMeTpHIeCKH, Ha prueM Jorapudpmudeckoro nuddepeHImpoBaHms.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHSATH allTOPUTM HCCIIEeI0BaHUS (DYHKIUN U TOCTpOe-
HUs TpauKOB: OmpeeeHre TOYEeK pa3pbiBa (M UX KiIacCU(UKAIMIO), aCUMITOT rpaduka (BepTH-
KaJbHOH, HAKJIOHHOW, TOPU30HTAJIBHOI ), HEOOXOIMMBIE U IOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH
(YHKIHH, CYyIIECTBOBAHUS JIOKAIBHOTO KCTPEMyMa, MMPOMEKYTKOB BBITYKJIOCTH U BOTHYTOCTH
(GyHKIMHU ¥ TOUeK neperuoa.

Pa3nen 2: nuddepenunanbHoe ucyucjaeHne PYHKIMIA HECKOJbKUX NMepeMeHHbIX

[Ipu n3yyeHnn qaHHOTO pasjaena oopaTUTe BHUMaHUE HA TO, YTO (PYHKIMS ABYX MepeMeH-
HBIX UMEET HATJISAHBIA T€OMETPUUECKUNA CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE
Hazno ocMbICIUTE NOHATHUS YaCTHBIX MPOU3BOAHBIX U MOJNHOTO nuddepeHimana u ocodeH-
HOCTb WX BBIYHCIICHHS, OBIIAJICTh TEXHUKON BBIUMCICHUS MPOW3BOJHBIX OT CIOXKHOW (pyHKIHU

HECKOJIPKHX MepeMeHHEIX. CleqyeT o6paTuTh BHUMAHKE HA TO, 4To Mis Gpyukmun Z = z(X, )
2 2
0°z 0"z

Ox0y - 0yox

CMEIIIaHHbIE YaCTHBIE POU3BOIHBIE BTOPOT0 MOPSIKA PAaBHBI MEKY COOOM: (Teo-
pema llIBapua), To ecTh MOPAIOK TG PEPEeHIIMPOBAHNS HE UMEET 3HAYCHUSI.

Jlis yHKIMU HECKOJIBKHUX NTEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIIUHU B IPOU3BOJBHOM
HalpaBJICHUN XapaKTePU3yeTCsl IPOU3BOIHON 110 HANPABJICHUIO, @ HAMOOJbINAs CKOPOCTh U3Me-
HeHMs (QyHKIMU OyJeT B HAlpaBJIEHUHN BEKTOPA I'PaIUEHTA.

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

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

(byHKIHMIO, TPOU3BOAHAS OT KOTOpPOH Oblia OBl paBHa 3a7aHHON. IHTEerpupoBanue GyHKIUN — 10-
CTaTOYHO CIIOXKHBIN pa3/iesl MAaTeMaTHKH, OBJIAJIeTh KOTOPBIM MOXHO TOJIBKO, €CJIU CTYICHT «BO3b-
MET» I0CTaTOYHO OOJIBIIOE KOJTUYECTBO HHTETPAIOB PAa3HOTO TUIIA.

Hano TBepa0 3HATH TabIMIly HHTETPAIIOB OT OCHOBHBIX JIEMEHTApHBIX (DYHKINH, OCHOB-
HbIE METO/Ibl HHTEIPUPOBaHUS (3aMEHA IEPEMEHHOM, MOIBEJICHUE 1101 3HAK U depeHIraa, NH-
TETPUPOBAHUE TIO YACTSIM, TPHEMbI BBIYHCIICHUS HHTETPAJIOB OT PALIMOHAIBHBIX Jpo0eH, OT pas-
HOTO TUTIA TPUTOHOMETPUIECKUX (DYHKIIHI).

Hazmo ocMBICIHTE €AMHCTBO MOIX0AA K IIOCTPOCHHUIO OTIPENIEIICHHBIX, KPATHBIX, KPHBOJIH-
HEWHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MIOCTPOCHHE HEKOTOPOH WHTErPaJIbHONM CYMMBI H TIpe-
JIETIbHBIN MTEPEXO/.

3HaTh r€OMETPUYECKHI CMBICI U OCHOBHYIO ()OPMYJTy BBIYUCICHHSI ONPEAEICHHbBIX UHTE-
rpanoB — popmyiy Hetorona — JleiitOHuIa, reoMeTpruecKue u GU3NIecKue MPHI0KEHHS OTpeie-
JICHHBIX W KPaTHBIX WHTErpajioB, YMETh HAXOIUTh IUIOIIA/Ab TUIOCKOH (UTYpBI, JUTMHY KPUBOH,
00BEM U TIIOMIA/Ib TOBEPXHOCTH TEJ BPAILICHHUS.

7. ®OHJ OLCHOYHBIX CPEACTB

®DoH/T OIIEHOYHBIX CPEJICTB MpescTaBiieH B [Ipunokennn 2 k pabodeil mporpaMme M BKIIOYACT
pazaens:

1. MeTo1bl KOHTPOJIS U OLIEHUBAHMS PE3YIbTATOB 00yUEHUSI.
2. lllkana u KpUTEpUU OLCHUBAHUS PE3yJIbTATOB O0YUYCHHUS.
3. OueHOYHBIE CPEACTBA.

3.1. Texymuii KOHTPOIb.

3.2. IlpoMexyTOUHas aTTeCTalus.
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CTpyKTypa U coaep:KaHue TUCHUIIMHBI «MaTeMaTHYeCKUil aHAIU3»

IO HAIIPABJICHUIO ITOATOTOBKH

23.05.01 «Ha3eMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPECTBA
Oo6pa3oBaTtenbHas nporpamma (npo¢uiib NOArOTOBKH)

«CnopTuBHbIE TPAHCIIOPTHBIE CPEACTBA)
@®opma 00ydyeHHsA: OUHASA
I'ox nadopa: 2023/2024
(Creumanucr)

Ilpunoscenue 1

Buasbi yueOHoii padorsl,

Buabl camocrosiTe1bHOM pa- ®opMmbI
BKJIIOYasi CAMOCTOSITEIbHYIO GOTHI
< padoTy CTyIeHTOB arreeta-
o 9
Ne 5 g B CTyaenToB LU
" Paznen & = § M TPY/10€MKOCTB B Yacax
>
o = 8 Pe-
J | II/C | JIad | CPC | KCP | K.P. | KII. | PTP | ¢pe- | K/p | D 3
par
Bropoii cemecTp
Pasznen 1. ludgdepenunanbHoe uc-
1.1 | unciaenune pyHKumii OqHOI MepeMeH- 2 1 2 2 4 +

Hoi. Ynciosas nocienoBaTeIbHOCTD.
[Ipenen yncaoBOM NOCIEAOBATEIBHOCTH
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U ero cBorcTBa. [IpaBuiia npenenbHOro
nepexona. Oyukuus. [Ipenen pynkuuu.
Teopemsl 0 npeaenax GyHKIUU.
Brinauya 3aganuii PI'P Ne 1 mo maTte-
MATHYECCKOMY aHAJIU3Y.

1.2

[IepBbIi 1 BTOPOM 3aMedaTesbHbBIE TIpe-
neinbl. beckoHeYHO Malible 1 OECKOHEYHO
0oJbIIME BEIMYMHBI. OJKBUBAJIEHTHbIE
OECKOHEYHO MaJlble BEIMUYMHBL. Packpbl-
THE HEOIIPEAEICHHOCTEN PA3HOTO THIIA.

1.3

HenpepsiBHOCTD (DyHKIHMIT B TOUKE W Ha
npoMexyTke. OTHOCTOPOHHUE TIPEIEITBI.
Touku pa3peiBa PyHKIINHU, UX KIacCUDU-
Kanus.

1.4

[IpousBonnas ¢ynkuuu. ['eomerpuue-
CKMI U MEXaHUYECKUI CMBICII IIPOU3BO-
Hoi. IlpaBuna guddepeHurpoBanus u
(GopMyJBl BBIYMCICHHUS MPOU3BOJIHBIX.
Tabnuua nmponu3BOAHBIX OCHOBHBIX dJie-
MEHTAPHBIX (OyHKITHA.

1.5

Huddepenmman. [Ipoussoanbie u qud-
(bepeHnansl BBICHIMX MOPSAAKOB. [Ipu-
OJMM)KEHHBIC BBIYMCICHHUS C ITOMOIIBIO

b depeHIanos.

1.6

[IpaBuno Jlonuransa. @opmyina Teiopa.
PaznoxeHuss OCHOBHBIX 3JI€MEHTAPHBIX
¢bynkuuit mo dopmyne Teitnopa. [Ipu-
OJMVDKEHHBIE BBIYMCICHHUS C IOMOIIBIO
¢dbopmynsl Teiinopa.
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1.7

OcHoBHEIE TeopeMbl TuddepeHaIb-
HOTO  HCYHCIEeHUS. MOHOTOHHOCTB
¢byHKIMH, 3KCcTpeMyMbl. HeoOxomaumere
Y JIOCTaTOYHBIE YCIIOBHS MOHOTOHHOCTH,
JIOKanbHOTO JKcTpemyma. Mccnemosa-
HUE BBIMYKIOCTH Tpaduka G(yHKIUH.
Touku neperuoda.

1.8

OOm1ast cxema uccieoBaHus GyHKIMU U
noctpoeHuss ee rpaduka. CBoiicTBa
(GYyHKIMNA, HENpPEepBIBHBIX Ha OTpPE3KeE.
HauOosnpiiee 1 HauMeHblee 3HAYCHMS
(GYHKIIMK Ha OTpE3Ke.
CamocrosiTesibHas pabdora Nel Ha ce-
MHHape MO0 (PYHKUMSM OJHON mepe-
MEHHOM

1.9

Paznen 2. ®DyHKOMSA HECKOJIbKHUX Iie-
peMeHHBIX. [Ipenen u HempepbIBHOCTS.
OcHOBHbIE  CBOWMCTBA  HEMpPEPBIBHBIX
¢bynkuuit. Yactaele mpousBoaHbie. [on-
Hbi Tuddepernnan.

Boinaua 3apanuii PI'P Ne 2 no ¢ynk-
MM HECKOJILKHUX IIePEeMEHHbIX

1.10

[IpousBomHbIE CHOXKHOW (YHKIIUU HE-
CKOJIbKMX II€peMeHHBIX. YacTHble mpo-
U3BO/IHbIE U UG dEepeHIanbl BBICIINX
nopsakoB. Teopema IllBapua. IIpous-
BOJIHAs IO HAIpaBJICHHIO. [ paireHT.

10

OkcTpeMyM (QyHKINN HECKOJIBKUX Mepe-
MeHHbIX. Heo0xoanMele U 1ocTaTOYHbIE
YCIIOBHSL 9KCTPEMYMaA.

11
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CamocrosiTesibHass pabora Ne2 Ha ce-
MHHape MO0 (QYHKIUAM HECKOJbKHX
nepeMeHHbIX

1.12

Pazgen 3. UnTerpajibHOe HCUMC/IEHHE
[TepBooOpasnas. HeompeneneHHupiii uH-
Terpaj u ero cpoicrtBa. Tabmuma uHTe-
IPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢yHkimii. MeToa HemocpeaCcTBEHHOTO
WHTETPUPOBAHUS.

Borgaua 3aganuit PI'PNe 3 no unTe-
rpajbHOMY HCYHCJICHHIO

12

1.13

WuTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
NepEMEHHOH, TOABEJICHUEM IO/ 3HAaK
muddepennmrana. MeTo UHTErpUpoOBa-
HUSI IO YaCTSIM

13

1.14

WNHuTerpupoBanrue panuoOHAIBHBIX JIPO-
Oell MHTErpUPOBaHHE HEKOTOPBIX BHUIIOB
UppAlMOHANLHBIX M TPUTOHOMETpHUYE-
CKHMX (DYHKITHI.

14

1.15

3agaun, NPUBOASAIINE K TOHITHIO OIpe-
JeeHHoro uHterpana. CoiicTBa ompe-
nerneHHoro uHrerpana. @opmyna Heto-
ToHa-JIeliOHuIa. 3aMeHa IepeMeHHON U
WHTETPUPOBAHUE MO YACTIM B OIpeje-
JICHHOM MHTErpase

15

1.16

[IpuoxxeHuss  ONpPENENIEHHOr0  HMHTE-
rpaja B TEOMETPUU U MEXaHUKE (BBIYHC-
JICHUE TIUIOMIAie TUIOCKUX  (uryp,
JUTMHBI KPUBOH, 00bEMOB, IIJIOLIaICH TT0-
BEPXHOCTH).

16

1.17

HecoOcTBeHHbIE MHTErpajibl NEPBOro U
BTOPOT'O pOAa, UX CBOMCTBA.

17
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CamocrosiTesibHas padora Ne 3 Ha ce-
MHMHAape M0 UHTerpajbHOMY HCUYHCIIe-
HHUIO

3agauu, NPUBOIAIINE K KPATHBIM HHTE-
rpasiam. JIBOMHOW W TPOWHON WHTE-
rpajibl, UX CBOMCTBA. Beruncnenue a1Bou-

LI8 | yx MHTETPAJIOB CBEJACHUEM K IMOBTOP- 18 6 4
HeIM. ['eomeTpuueckue u QundecKue
MIPUJIOKEHUS KpPATHBIX MHTETPaJoB
KoHTpoJIbHOE TECTUPOBAHUE
dopMma aTTecTaluu 19-21
3

Bcero yacoB nmo gucnuILINHE 3

18| 54 72 CaM.

PI'P
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTteMaTHYeCKUH aHAJIN3»

Hampasnenne noarorosku: 23.05.01 «Ha3zemHble TpaHCIIOPTHO-TEXHOJIOTHUECKUE CPEJICTBAY.
[Tpoduns: «IlepcrieKTHBHBIE aBTOMOOMITN U DJIEKTPOMOOHITH.

Kadenpa: «Marematukay

1. MeTOle)I KOHTPOJIA 1 OICHUBAHUA PE3YJIbTATOB Oﬁy‘leﬂl/lﬂ

J1l KOHTPOJISL yCIIEBAEMOCTH M KaUeCTBAa OCBOCHMS JUCLUIUIMHBI HACTOSILEH TPOrpaMMoin
IPEIYCMOTPEHBI CIIEYIOIUE BUIbI KOHTPOJIS:
- KOHTPOJIb TeKyLIeH ycreBaeMOCTH (TEKYLUI KOHTPOJIb);
- IPOMEKYTOYHAsI aTTeCTalMs (9K3aMEH).

2. llIkajia ¥ KPUTEPUHN OLIECHMBAHUSA Pe3yJIbTATOB 00y4YeHMsI

®opMa IPOMEKYTOUYHOM ATTECTANUM: IK3AMEH

[IpomesxyTouHas arTecTanus o0yJyaromuxcs B GopMe sK3aMeHa MPOBOIUTCA 110 pe3yIbTaTaM
BBITOJIHEHHSI BCEX BHJIOB yUeOHOI paboTHhI, IPelyCMOTPEHHBIX Y4eOHBIM IIJIAHOM IO JaHHOW TUCIIH-
IUIMHE, IIPU 3TOM YYUTBIBAIOTCA PE3YJIbTAThl TEKYILIEro KOHTPOJIS yCIEBAEMOCTH B TCUCHHE Ce-
mectpa. OleHKa CTENeHH JTOCTHKEHUsI 00yUYaloIMMUCS TUIAHUPYEMbIX Pe3yIbTaTOB OOY4YEHHUs IO
JUCLUIIIIMHE MPOBOAUTCS MPENOAaBaTEIeM, BEAYIIUM 3aHATHS 110 TUCHHUILUINHE METOJO0M JKCIIEpT-
HOM oneHkH. [1o uroram npomeKyTo4HOW aTTECTAlUy M0 AMCLUIUIMHE BBICTABISETCSA OLICHKA «OT-
JUYHOY, «XOPOILO», «yJOBIECTBOPUTEIBHO» HIIU «HEYIOBICTBOPUTEIBLHOY.

IkaJia oneHUBaAHUA Onucanne

BreimonHens! Bce o0si3aTesibHble YCJI0BHSI MOATOTOBKM CTY-
JeHTa K NPOMEKYTOYHOH AaTTecTallMH, MPETyCMOTPEHHBIE
nporpaMMoil quctUIIMHbL. CTyIEeHT 1eMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
OT1nuaHO TabJIMIax, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HABBIKAMU, IPUMEHSIET UX B CHUTYaIlUSX MOBBIIIEHHOW CIOXKHO-
ctu. Ilpu sToM MoOryr OBITH HOMYIIEHBl HE3HAYUTEIHHBIC
OIIMOKM, HETOYHOCTH, 3aTPyJHEHHS IpH IMEepeHoce 3HAHUM U
YMEHHI Ha HOBBIE, HECTaHJAPTHBIC 33/1a4H.

BeinosiHeHBl Bce 00si3aTesIbHbIE YCJOBHSI NMOATOTOBKH CTY-
JAEHTAa K NPOMEKYTOYHOH aTTeCTallMH, IPEIyCMOTPEHHBIE
IporpaMMoi JUCHMIUIMHBL. CTyIEeHT 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 BIIHSIO-
IIUMU Ha OOITUH XOJ] pEIICHHUS.

yI[OBJ'ICTBOpI/ITCJ'ILHO

BeinonHens! Bce 00si3aTe/ibHbIE YCJI0BHUSI NMOATOTOBKH CTY-
JAeHTAa K NPOMEXKYTOYHOH AaTTeCTallMH, IPETyCMOTPEHHBIE
nporpaMMoil aucuuIuinHel. CTyAEHT JE€MOHCTPUPYET COOTBET-
CTBHE 3HAHUH, yMEHUH, HABBIKOB [10KA3aTeJIsIM, IPUBEICHHBIM B
TaOJIMIaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBblkaMu. Ho moka3bIBaeT HeryIyOOKue 3HaHUs, P OTBETE HE
JIOITyCKaeT rpyObIX OMIMOOK MIIM MIPOTUBOPEUN, OJHAKO B (op-
MYJUPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JU30M, apryMeHTaluel U BbIBOJAMM, B PEIICHUH 3a7ay MOTYT
coJiepxarbes rpyobie ommoku. J{is moaydeHus MpaBUIbHOTO OT-
BeTa TpeOyIOTCs YTOUHSIOUINE BOIPOCHI.

HeynosnerBopurenbHo

He BrimonHeHbl oO0si3aTesIbHBbIE YCJAOBHMS NOATOTOBKH CTY-
AECHTAa K INPOMEKYTOYHOH AaTTeCTAlMH, IPEIyCMOTPECHHBIE
nporpammoit aucuuninueel, UM cTyaeHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUN, HABBIKOB IIPUBEACHHBIM
B Ta0JIMIaX, Oy CKAIOTCS 3HAUNTENIbHBIC OIIMOKH, IPOSIBIISAETCS
OTCYTCTBUE 3HAHHUM, YMEHUM, HAaBBIKOB II0 PNy IOKa3aTeseH,
CTYIEHT UCHBITBIBACT 3HAYUTEIIbHBIC 3aTPyJAHECHUS IIPU ONEPU-
POBaHNY 3HAHUSAMU U YMEHUSIMU.

3. OneHo4HbIE CPeACTBA

IlepeyeHb 01IeHOYHBIX CPEACTB MO AUCHUILJINHE

«MaTeMaTHYeCKHH aHATIH3)

HaumenoBanue [IpencraBnenue oue-
No Kpartkas xapakTepucTka OlleHOYHOTO
y OLIEHOYHOTI'0 CpelI- CDONCTEA HOYHOI'O CpPE/ICTBA B
n/m JICTB
CTBa p dOC
1 Kontposnbnas (ca- CpencTBo NMpoOBEpKHU YMEHUW NPUMEHSTh | KOMIIEKT KOHTPOJIb-
MOCTOSITEIbHAS) MOJIyYEHHBIE 3HAHUA JUIS PELICHMs 3a7a4 | HbIX 3aJaHUM IO Ba-
pabora ONPENEICHHOr0 THUIA MO TEME WM pa3- | pUaHTaMm
Jen
(KP) g
2 | Pacuerno-rpadu- CpencrtBo NMpoBEepKH yMEHHI NpuUMeEHATh | KoMIuiekT 3amaHuit

yeckas pabota

(PTP)

MOJIydEHHBIC 3HAHUS 110 3apaHee omnpee-
JICHHOM METOJMKE /I pEIICHHUS 3a1ad
WM 3aJaHud 10 MOJYJII0 WU 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 M3y4aeMOM AUCIUILTNHOM, U pac- | TeMam/pa3zenam Juc-
(YO) CUMTAHHOE HA BBISICHEHHUE 00beMa 3HAHUN [ATUTHHBI

oOyuJarolerocsi 1o OnpeAeeHHOMY pas-
Jieny, TeMe, mpobaeme u T.11.

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

(T) BaTh NPOLIEAYPY M3MEPEHHUS YPOBHS 3HA- 3aaHui

HUHN ¥ yMEHUI 00yJaromerocs.
5 | Ok3amenanuonHble | CpeicTBO NPOBEPKM 3HAHWW, YMEHMH, | DOK3aMEHALlMOHHbIE
OUNeTHI HABBIKOB. MOXKET BKJIIOYATh KOMIUIEKC T€O- | OUIIETHI.
pPETUYECKUX BOIPOCOB, 3a/ay, IpaKTUYe-

(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

O1ieHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOIIPOCHI
1 3a7aHus B hopMe OJIAaHKOBOTO TECTUPOBAHUS 11 KOHTPOJISI OCBOCHHS 00YUYAIOIIMMHUCS Pa3/IeioB
TUCIUIUTUHEL, ipreM PI'P.

Conep:xanue pacyeTHo-rpadgpuueckux pagor.

PacyerHo-rpajguyeckas padora Nel mo nuddepeHunaJIbHOMy HCUHCIACHUIO PyHKIMH OXHOM
nepeMeHHOH

Kpartkoe copepkanue U 3Tarbl pacyeTHO-rpauieckoil paboThl:
[Ipenen unciaoBoii Mocae10BaTeIbHOCTH, TIpeae (PyHKIIUH.
HccnenoBanue (yHKIMK HAa HEIPEPHIBHOCTb.

Brrunciienne npou3BOAHBIX (QYHKIHH.

Uccnenoanue GyHKINU, TOCTPOEHUE TPaPUKOB.

PacuerHo-rpadguyeckast padora Ne 2 mo pyHKIUAM HECKOJbKHUX MepeMEeHHbIX.

Kpartkoe conepkanne pacueTHO-rpadudecKoit paboThI:
OyHKINU HECKOJIBKHUX MMePEeMEHHBIX. YacTHBIC MPON3BOIHBIC. [IpOM3BOIHBIE OT CIIOKHBIX (DYHK-
1. [Ipon3BoiHas 10 HANPABICHUIO U IPAJUEHT. DKCTPEMYM (PYHKIIMH JBYX NEPEMEHHBIX.

PacueTHo-rpaduyeckas pagora Ne 3 mo HHTerpajabLHOMY HCHHCIEHHIO.

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

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

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

no qucuumiavndae MareMaTuYecKHil aHAJIN3
(HaHMeHOBaHI/Ie I[I/ICLH/I]'[J'H/IHBI)

Teopus npeaesio u (uddepeHurnpoBanue PyHKIHU OJHOMN NepeMeHHON

1. Haiitu npenensi:

) (2—11)2—(1+n)2 . An+2-38n*+3
lim > = lim
”"°°(1+n) —(Z—n) e Yn+5+4n

2 n*
lim(MJ , limn(\/nz +1 —n), . (n—lo)m'

n—o 27’12 +1 n—o nool nal
lim 2x* +11x+15 . 4x*
¥—>-3 x+3 x>0 sin* 3x
2t 5t . sin3x ) 07
m——— lim lim (1—3x)ch
n—w 3"*2 +5" x>0 _ ex2 x—>+0
0, x<-rx
2. MccnenoBaTh Ha HEMTPEPBIBHOCTD U BBIMMOJIHUTD YEPTEX: ¥y =<sinx, —7 <x<0
7, x>0

3. Haiitu nmpou3BOAHYIO (QYHKIIMH:

3 2
y=2(3x +a4x —x—2). y = Inarcsin/1-e>.
15V1+x

. . . 32 +1
x—ctgx = )
y= arctgu. 3¢
N ,
=sin| —+1¢|.
cosbx y = arctg’ ! +sinln2x

Y Ssin(12x+1)

J1=2x°

y =arctg’ lnﬁ v :(\/;)
x+2
3

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

4. CocTaBUTh ypaBHEHUs KacaTelbHOW M HOpPMald K JaHHOH KpHBOM B TOUke ¢ aOCHHCCON X :
y=x"+8/x-32, x,=4.

1
2
5. IIpoBecTu moJIHOE UCCIIEIOBAHUE U TTIOCTPOUTD Tpaduk f (x) =x"+—
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@OyHKIMHU HECKOJIBKHUX NepeMeHHbIX

" _x2-|-3y2

1. HaiiTi yacTHbIE IPOM3BOHBIE BTOPOTO TOPS/IKA, yOSTUTBCS, UTO Zy =2 : Z

2

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

3. MccnenoBath Ha 3KCTPeMyM (GYHKIHIO z =X —X+ )" +2).

HNHuTerpuposanue
BbrunciauTe HeonpeaeJgeHHbIe HHTErpabl
dx .
[————, [x-27%dx, I(X+ l)ede, [xcos3xdx, [e'cosxdx,
2(x+ \/;

x+18 i3

: dx O : dx ' J' dx j)§+1 dx. jsmzxdx’

x°—6x+18 x°+6x+5 (x—6)(x+2) x°+3 cos” x
BBIYMCIMTE ONpeaesIeHHbIe HHTErPajibl

76 1 dx 1 & dx
3sin” xcos xdx, ——,  J(x-De'dx, _,
g g«/l+3x g {x«/7+lnx
6 dx 2 14 x? < dx Lx? 4+2x
[——— [, |0, [— :
11++/3x-2 5 arctgx 1(3x+5) 0o x”+1

NG X 2 7.6 1 dx
—* _ix, N4—x*dx, |3sin’xcosxdx, |—m—,
£ £ ! ;|)‘«/1+3x
‘ P
x—1)e"dx, e
-([( ‘l[x\/7+lnx

Heco0cTBeHHBIC HHTETPAJIBI
1. Ykaxxute, Kakoi U3 HECOOCTBEHHBIX MHTEIPAJIOB SIBJIAETCS CXOAIINUMCS

T\/;dx, ofx_3dx, T\/;dx.
1 1 1

o0
2. BBIUHMCIIHTD HHTErPaJl, yCTAHOBHUTH €r0 CXOAMMOCTb HJIH PACXOAUMOCTh | o
—o 1+ X

o0
3. BBIYMCINTD MHTETPaJ, yCTAHOBUTB €r0 CXOJMMOCTD MIIM PACXOAUMOCTD [ In xdx
1

a dx
4. BBIYKMCIIMTH HECOOCTBEHHBIM HHTETPa jT, YCTaHOBHUTbH €r0 CXOAUMOCTD HITH
04/X

PacxoauMOCTb.

1
§ dx
5. Beranciauts HecOOCTBEHHBIIH HHTCrpal _2 , YCTAHOBUTD €TI0 CXOANMOCTDb UJIHU
-1
PacxoUMOCTb.

0

X
2. Berauciauth HUHTCrpall, YCTAHOBUTH €ro CXOAUMOCTb NN PACXOIUMOCTDH J- 1 2
+ X

—00

Xy
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0
3. Beruncinurte HUHTCIpaJl, YCTAHOBUTD €TO0 CXOAUMOCTD UJIN PACXOAUMOCTDb Ill’l xdx
1

. dx
4. BBIYHMCIUTH HECOOCTBECHHBIN HHTETPAT I —5 » YCTAHOBHTb €10 CXOMMOCTb HIIK
X
-1

PacxoUMOCTb.
1
) dx
BrrunciuTs HECOOCTBEHHBIN HUHTCIpal _3 , YCTAHOBUTD €TI0 CXOAUMOCTDH NI
0
pPacxoauMoOCThb.

KpaTHbie nHTErpajibl

1. U3meHUTH MOPpAAOK UHTCTPUPOBAHUS B I[BOﬁHOM HUHTCrpajic
2 2-y

6—x 1
a. [dx [ f(x,p)dy, b. [dy [ £ (x, p)dx.
0 2x 0oy
2. Bormemrs [[(10-x" = y?)dxdy, D ={(x,y)|1<x<2, 0<y<2}.
(D)
3. BeIuucinuTh

JI(Iszyz +16x3y3)dxdy;
D

D:x=1y=x, yz—\/;.
4. BEIYACIUTE

[[(x* + y)dxdy, D —MHOECTBO TOUEK IIIOCKOCTH, OTPAHMYEHHOE INHUSIMH
(D)

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

5. Haiitu momasaes Gurypsl, OrpaHU4eHHON JaHHBIMH JIMHUSIMHA

y:3/x,y=4ex, y=3,y=4.

6. Haiitu mmomane Gurypsl, OorpaHU4CHHOM JTUHUSAMHA ) = X, y=—x+2

8. Haiiti 06bem Tena, moy4eHHOro BpaeHueM BokpyT ocu OY ¢Gurypsbl, OorpaHU4eHHON JTMHU-
amu y=x, y=1, x=0.

9. HaiiTu 06beM Tena, moy4eHHOTro BpalieHrHeM BOKpyT ocu OX GUrypbl, OorpaHu4eHHOMN JTMHU-

2 2
aMH Y=X, Y =X.

KonTtposbHbie padoThl (MpuMepbI)
Bapuant

1. IToctpouTts rpaduk: y =3cos2x

2. Haiitu npenens:

_ 2 2 _ 3_ 2_ _
1 1im C ”)2+(5+")2 Hlim I ZCBSE gy iy X T~
n—>oo(5_n) —(5+7’Z) x—0 62»’5 -1 o2 x =2x +x—-2

1

2 2
# tlim Y1 5) lm(gj 6 tim(x Vi —x+1)

X2 ln(x—l) =0\ 1+ xcosx x>
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—x, x<0

2
3. UccnenoBarh Ha HEMPEPHIBHOCTD M BBIIOIHUTD UepTex: ¥ =X, 0<x <2

3, x>2
Bapuant
1. Haiit npou3sBojHyio V. :
a) y=arctg’ In 0) y=(«/;)
x+2
3
; X ~t ¢
B) 51n(x—2y)+—:7x r) x=e cost, y=e cost
. (1 1
2. Haiitu lim| ——
ol x o arctgx
, 1
3. IIpoBecTH MOIHOE UCCIIEOBAHUE U IIOCTPOUTH rpadux [ (x) =x"+—.
X
Bapuanr.
ou }
Nel. BeruucnuTh TpOU3BOAHYIO IO HAMPABIECHUIO —— W HAWUTH MOJYJIb BEKTOpa rpajueHTa s
S

X 3
Gynxumm u = 2xy + T +z” BrTouke A(6;9;1) B HanpaBneHNH, COCTABIAIONIEM C OCIMH KOOP-
Y

cosa = 3 cosf 6 o
HHAaT YIJbI = =—, —_.
a y 7 - /4 5

Ne2. Ucenenosats Ha sketpemyM dynkuio z = xy(1 —4x* —4y)—5.

. dz
Ne3. z=1In(y—x"*), x=+/sint, y=cost. Haiimn =
t

Bapuant

Boiuucanumoe:

16
dx
1. !\/;_

2
2. J 2x+1 ‘Inxdx .
1

3x° —4 sin’ 3x 2x -1
3. 4, | ——dbx. 5. —d
J‘x +4x J‘00523x gy J.1/4 2y x> -

1.  BBIYUCTUTH HHTETPAIBL:
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+00 +00
2 dx

[xe ™ ax. [

1 > x-A/Inx

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

Bbruncnute mnomanbs ¢GUrypel, OrpaHUYEHHOM JIMHUAMU

y=2-x, y=x.

BapuaHT 3a1aHuil TPEHUPOBOYHOIO TECTA.

3apaun
. tos
1 yacTp l. y=sinlnx, ', y"-? 2. y:M, dy—? 3.
X
y=3x" +xe*,x,=2/1x=0,1, Uy—="?
4. Haittu nmpou3BoIHyIO ) :
/ : -3
a) y= 5 Sln4 x_ 6) y= xarctg7x
X
B) ¢” +2 = cos3x T) X =cost+sint, y=sint—tcost
X

5. MiccnenoBats Ha okcTpeMyM [ (x)=(x— 3)2 (x-5).

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

3
. X
7. Haiitu HauOospiiiee, HAaMMEHbIIIEe 3HaUCHUE PYHKIUN [ (x) = EY —16x Ha oTpe3ke [—5;1] .

8. [TocTpouTs KacaTenbHYIO K rpaduKy QYHKIHH f (x) =3arccosx’ B TOUKE X :% .

2 yacrhb 9. Haiitu npegnenst:

2
X +ch 3 4 limthx

2 2
D fim G —@rn) g2
+6x N tg3x

n—>00 (2+n) —(l—n) -0 o2 1 >3 +5x

3 gyacThb

0, x<-7m
10. HccnenoBaTh Ha HEMIPEPHIBHOCTD U BBITIOJTHHUTD YEPTEXK: ¥ =4sinx, —z7 <x<0.
7, x>0



11. TIpoBecTH monHOE MCCIeAOBaHNUE U TIOCTPOUTH Tpaduk [ (x) R
KpuTtepun onenku:

- OLICHKA «3aYTEHO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH PETYJIIPHO B TEUEHUE CEMECTPA IIPEICTABIISLI
pellIeHus 3a/1a4, BHITOJIHII MOJTHOCTHIO BCE 33/I1aHUS U WX 3aIUTUII, OTBETUB HA BOMPOCHI MPpemnoja-
BaTeIS;

- OLIEHKA «HE 3a4TEHO0» BBICTABIISIETCS CTYACHTY, €CIIM OH HEPETYJISIPHO B TEUEHUE CEMECTpa Mpej-
CTaBJISUT PEIICHHUsI 3a]1a4, BHIMOTHII 33/IaHUs HE TIOJIHOCTHIO UM BOOOIIE HE MPEACTABIISI PaOOTHI
Ha MPOBEPKY, AOIMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI MPEIO1aBaTess.

Jlnis ipoBeieHusl TEKYIEero KOHTPOJIs 3HaHUH CTY/IEHTOB B AMCTAaHIIMOHHOM (opmate B paz-
paboTanHbIX Kadenpoit «MaTteMaTHKa» OHJIAMH-Kypcax UMEIOTCS MPOMEXyTOuHble (poOHbIE) Te-
CTBI.

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

[TonsaTne nepeMeHHOW BEIMYMHBI U 00JIACTH €€ N3MEHEHHUSI.

MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KiIaccuPUKaIus QyHKITHIA.

OmnpeneneHye U TUIBI YUCIOBOM MOCIEI0BATEIBHOCTH.

[Ipenen uncnoBoi mocneaoBaTeabHOCTUH. ApudmMeTruyecKkue onepanuy Hajl MocieoBaTeIbHO-

CTSIMHU.

5. YcnoBus CylecTBOBaHMS KOHEYHOTO Mpe/iesia YUCIOBOH Mocie1oBaTeIbHOCTH (TeopeMbl Koiu
u Beitepitpacca).

6. Brtopoli 3ameuaTenbHbIN Mpeed.

7. llpenen ¢pyukuu. Onpenenenus. [ 'eoMeTpudeckas MHTEpIIpETAUs HOHATHS pezena QyHKIHH.
CRoiicTBa IpeIeIoB.

8. beckoHeuHo Masble, 0ECKOHEUHO OOoJbIINEe (PYHKINH.

9. [IlepBblil 3aMeYaTENbHBIN TPEACII.

10. beckoHeyHO Majble BEIMYMHBI. DKBUBAJCHTHbIE OECKOHEYHO Majble U UX MCIIOJIb30BaHUE MPU
BBIYMCIICHUH NpeAenioB. Tabiuia H3KBUBAJICHTHBIX OECKOHEYHO MaJIbIX.

11. HenpepbIBHOCTH (pyHKIIMH B TOUKE M Ha poMexyTke. OiHocTopoHHue npenensl. Knaccuduka-
[IUS TOYEK pa3phiBa rpaduka.

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

13. IlpousBoanas. I'eomeTpudeckuii u Gu3MUECKUil CMBICIT MPOoU3BoHOM. KacaTenbHas 1 HOpMab
K IUIOCKOM KpUBOM.

14. Tabnura mpoU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

15. CBs3b MeXay CyLIECTBOBAaHHEM MPOU3BOAHON (PYHKIMHU B TOUKE U HETPEPHIBHOCTHIO (PYHKLIUU
B TOM 7K€ TOYKE.

16. IlpousBoHas CyMMBbI, IPOU3BEACHUS, YacTHOTO. [Ipon3BoIHAS CII0XKHOM U 0OpaTHOM (HyHKITHA.

17. Tlpon3BoaHas mapaMeTPUIECKU 3aJaHHON (DYHKITHH.

18. IlpousBoaHas pyHKIUH, 33 JaHHOMN HESBHO.

19. IuddepenupoBaHme CI0KHON MOKa3aTEIFHON (PYHKITUH.

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

21. IlpousBoansie n auddepeHInanbl BRICIIAX TOPSIKOB.

22. OcHoBHBIE TeopeMbl auddepeHiaabHoro ucuucienus (treopema @epma, Teopema Posi, Teo-

pema Jlarpanxa, Teopema Korn).

AW N —
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23.
24.

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

SAINAIE S

= oo~

WX kW=

15
16.
17.
18.
19.

20.

[IpaBuio Jlonurans.

Mmnorounen Telnopa u ero coiicrBa. @opmyina Teitnopa. OcraTounslii uneH popmyisl Telnopa
B ¢opme Jlarpanxa u Ileano.

AcuMIToTH rpaduka GyHKIUH.

OkcrpemyM. Heobxonmumoe yciaoBue 3kcTpemMyma.

JlocTaTouHble yCIOBUS HKCTPEMYMA.

JlocTarouHoe ycnoBue Bo3pacTanus (yObIBaHUS) (yHKITHH.

Haubosnbiee u HanMeHblee 3HaUeHUS (QYHKIUHU HA OTPE3Ke.

BrITTyK10CTh, BOTHYTOCTB, TOUKA Mepernda. JloctaTouHoe yCIIoBHE BOTHYTOCTH (BBITYKIOCTH).
Heo6xoanmoe ycnoBue Touku neperuda. Jfocratounoe ycioBue neperuoa.

OO0m1ast cxemMa OCTPOCHUS U HCCIIEIOBaHUS Tpaduka QyHKITUH.

OYHKIMHN HECKOJIBKUX ITEPEMEHHbBIX

OmnpeneneHue ¥ reOMETPUUIECKUNA CMBICH (DYHKIIMU ABYX MIEPEMEHHBIX.

JIuauu ypoBHS (GYHKIUU ABYX MEPEMEHHBIX.

YacTtHble MPOU3BOAHbBIE (PYHKIIUN HECKOJIBKUX MTEPEMEHHBIX, UX T€OMETPHUECKUI CMBICIT
OYHKINHM HECKOIBKUX NTEPEMEHHBIX, TOHITHE MOJIHOTO U depenuana.
JuddepenurpoBanue cI0KHbIX QYHKIMNA HECKOIBKUX EPEMEHHBIX.

[Ipou3BoiHBIE BBHICIINX MOPSAKOB (PYHKIIMHM HECKOIBKUX MepeMeHHbIX. CMelaHHble TPOU3BO/I-
Hele. Teopema IlIBapua.

[IpousBoaHas GyHKIUU HECKOJIBKUX MEPEMEHHBIX 110 HApPaBICHUIO.

[Ipou3zBoiHas MO HANPABIECHHUIO U TPAJAUEHT CKAJSIPHOTO MOJIS.

DKCTpeMyM (PYHKIIUN HECKOJIBKHUX MEPEMEHHBIX.

. Heob6xonnmoe u 1octaToYHOE YCIOBUS SKCTpeMyMa (DYHKIMU ABYX ITEPEMEHHBIX.

NHTEI'PAJIBHOE UCYUCJIEHUE

[TepBo0Opa3Hasi, HeoMpeAeICHHBI HHTETpal. TabIuIa OCHOBHBIX HHTETPAJIOB.
3aMeHa IEpEeMEHHON ¥ HHTErPUPOBAHKE I10 YaCTSIM B HEOIIPEIETICHHOM UHTETpalle.
WuTerpupoBanue ¢ TOMOIIBIO TOABEACHUS 1O/ 3HaK AuddepeHnnana.
WuTerpupoBanue palMoHAIbHBIX Jpo0Oei.

WHTerpupoBanue 1o 4acTsM U 3aMEHa IEPEMEHHOM B OIIPEIeJICHHOM UHTETpalle.
WuTerpupoBanue TPUroHOMETPUUYECKUX (YHKIMHA, OCHOBHBIE IPUEMBI.
WuTerpupoBanue upparioHaIbHBIX (PyHKITHIA.

YHuBepcaibHas TPUTOHOMETPUYECKAs IIOJICTaHOBKA.

OnpenenenHblil UHTErpai u ero coiictBa. @opmyna Hetotona — JleliOHuna.

. IIpunoxeHus onpeneneHHOro HHTerpana K peueHno FeOMeTPHUECKUX U PU3NUECKUX 3a1au.

. Beruncnenue miomazeil ¢ moMoubIo ONpeAeIeHHOT0 HHTErpaa.

. Beruncnenue niomany v JyIMHBL KPUBOH, 3aJaHHON YpaBHEHUSIMH B ITapaMeTpU4ecKoi Gpopme.

. Beruncnenue miomaay KpUBOJIMHEMHOIO CEKTOpa B MOJSIPHBIX KOOpAUHATAX.

. Beruncnenue momaieil B psiMOYToJIbHBIX M HOJSIPHBIX KOOPJIUHATAX C IIOMOIIBIO ONpeIeIeH-

HOT'O MHTETpaa.

. Beraucienne JJIMHBI AYTU € TIOMOMIBIO ONIPCACIICHHOTO NHTCTPaJIa.

Brluncnenue qIMHBL 1yrd KpUBOH, 3aJaHHOM apaMETPUYECKH.

Brrancnenue o6bema Tena BpaleHusl ¢ TOMOIIBIO OMPEASIEHHOI0 HHTErpaia.

Brruncnenue miomaay NoBepXHOCTH TeJla BPALCHUS.

HecoGcTBeHHBIE HHTErpaIbI IEPBOIO U BTOPOro Tuna. [TIoHATHS cXOIUMOCTH U PacXOAUMMOCTH
HECOOCTBEHHOTO MHTErpaJa.

HecoGcTBeHHbIE MHTErpalIbl OT Pa3pbIBHBIX (DYHKIHH.
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IK3aMEHAIIHOHHbIC ONJIeThI

Haznauenwue: Mcnonb3yroTest 1uist mpoBeeHus npomMexxyTouHoi arrectanuu (I[TA) mo nucuurinae
«MaTteMaTHUeCKUH aHau3".
Permament sk3amena: - BpeMsi Ha TOATOTOBKY TE€3MCOB OTBETOB - 10 45 MHUH.

- Cioco6 KOHTPOJIS: YCTHBIC OTBETHI.
KoMruiekTsl sK3aMeHalMOHHBIX OUJIETOB JTOJDKHBI coziepkaTh OmieToB Ha 25-30% GosbIie yncia
CTYJICHTOB B IpyIIme (XxpaHarcs Ha Kadenape «MareMaTukay).

TunoBblie BapUaHThI OMJIETOB NpUJIararTcCH.

MHWHHCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUMCKOI ®EJEPAIHN
®EJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIbHOE
YUYPEXXJIEHWE BBICIHIEI'O OFPA3OBAHUS
«MOCKOBCKHNH MNOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWM MMOJIMTEX)

@akynbpTeT 6a30BbIX KOMITETCHIINH, Kadenpa «MaremaTtrka
OopasoBarenbHas nporpamMMa 23.05.01 «Ha3zemHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPE-
CTBa»

JucuummHa  «MareMaTH4ecKUi aHaIu3»

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUWIET

1. TlepBooOpa3Hasi, HeOMpeaeICHHBIM HHTErpai. Tabaua OCHOBHBIX HHTETPAJIOB.
dx

V5—x+/5-x
3. Haiitu rpagueHT GyHKIMHA Z = y\/g B touke M (1,4).

2. BpluncnuTh HEONpeAEIEeHHbIA HHTETpall f

4. VYkaxure, Kakoil 13 HECOOCTBEHHBIX MHTETPAJIOB SBIISETCS CXOSAIIUMCS
o0 0 00
-3 5
J\/xdx, Ix dx, IVx dx.
1 1 1
5. Haiigure sKkCcTpeMyMbI U TOUKH nieperuba pyuxmuu y = (x —1)e .

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

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

MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHIMS POCCUMCKON ®EJEPALIN
®EJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OEPA30OBATEJIbHOE
YUPEXXJIEHWE BBICIHIEI'O OFPA3OBAHUS
«MOCKOBCKHNH MOJTUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWM MMOJIUTEX)

@akynbpTeT 6a30BBIX KOMITETCHIINH, kadenpa «MaremaTHKa»
OopasoBarenbHas nporpamMMa 23.05.01 «Ha3zemHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPE-
CTBa»

Juciummza  «MareMaTH4eCKUi aHaIu3»

Kypc 1, cemectp 2

DK3aMeHaAIMOHHBII oner Ne 1

30



1. HecoOGcTBeHHBIE HHTETPAIBI MIEPBOTO M BTOPOTO TUMA. [IOHATHS CXOAMMOCTH U pacXOJAUMOCTH
HEcOOCTBEHHOTO MHTErpaa.
2t?

2. Haiitu mpou3BoaHy0 (GYyHKIIMH, 3aTaHHON MTApaMETPUIECKH x = yE A
+1

1+22°

2 2
3. MHccnenoBath Ha 3KCTpeMyM GYHKIHIO Z =X —Xx+ )" +2y.
7.6
4. BbMUCTUTH ONPEICTICHHBIN HHTETPal j3 sin” x cos xdx.
0

5. Haiitu 00beM Telna, mory4eHHOro BpaieHneM Bokpyr ocu OX ¢urypsl, orpaHHueHHOHN JTUHH-
3
asmu y=x, y=1 x=0.

YT1BepxkaeHo Ha 3aceganuu kadenpsl marematuku «_03» 05 2023 1., mpotokon Ne 10

N.o. 3aB. xadeapoit H.B. BacunneBa / /

J1s mpoBeieHUs IPOMEKY TOUHOTO KOHTPOJISl 3HAHUH CTYIEHTOB B IMCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MareMaTHka» OHJIalH-KypcaxX UMEIOTCS UTOIOBbIE TECTHI.
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