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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

n/n Bup yuedHoii padoThl Koawuecrso Cemectp 2 Cemectp 2
4acoB
AyAUTOpHBbIE 3aHATHSA 72 72 20
B Tom uncne:
Jlexumn 18 18 8
1
CemMuHapcKue/paKTHUECKUE 3aHITUS 54 54 12
2
JlaGopaTopHbIe 3aHATHUS - - -
3
CamocrosiTesibHas padoTa 72 72 124
IIpomeskyTOUHAS aTTeCTALMS
9K3aMeH C) C) €]
Hroro 144 144 144

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.




25

3agaun, MIPUBOASAIINE K KPAaTHBIM WHTErpajiaM. Beraucienune 1BOWHBIX HHTETPAIOB
CBEJICHUEM K MIOBTOPHBIM. 3a/1a4M HA U3BMEHEHUE MOPSIAKA UHTETPUPOBAHUS B ABOM-
HOM HHTETrpaje

26

['eomerpuueckue U pu3nIecKre NPUI0KEHUSI KPATHBIX HHTETPAJIOB, IPUMEPHI BbI-
YUCJICHHUS.

27

KoHTpoJibHOE TeCTHpOBaHUE MO KYpCy

N —

4. Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0ecevYeHue

4.1. HopmartuBHblie 10KyMeHTbI 1 'OCTobI

OI'OC 23.05.01 «HazemHble TpaHCIIOPTHO-TEXHOJIOTHUECKHE cpencTBa». YTB. 11.08.2020.
AkaneMuyeckuil yueOHbIH TUTaH 1Mo HampaBieHuto nmoarotoBku: 23.05.01 «HazemHuble TpaHc-
MOPTHO-TEXHOJIOTUYECKHE CpecTBay. [Ipoduiab « ABTOMOOMIM 1 aBTOMOOWIIBHBIA CEPBUCH.
['ox HaGopa 2025-2026. 2025 .

Marpuua pacnpenenenust komnereHuui. 23.05.01 HazemHbie TpaHCIIOPTHO-TEXHOJIOTHYE-
CKHe cpencTBa (ABTOMOOUIN 1 aBTOMOOWIBHBIN cepBuc). 2025.

Vka3 [Ipesunenta Poccuiickoit @enepanun ot 01.12.2016 Ne 642 «Crparerun Hay4HO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickon denepaunny».

[Ipuka3 MunucrepctBa o0pa3oBanus u Hayku Poccuiickoit @enepanyu ot 23.08.2017 Ne 816
«O6 ytBepxxaeHun Ilopsika NpUMEHEHHUs] OpraHU3alUsIMM, OCYLIECTBISIOIINUMU 00pa3oBa-
TEJIBHYTO AEATEIBHOCTD, JJIEKTPOHHOTO 00yYeHUSs, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTH IpU peanu3annu 00pa3oBaTeIbHbIX IPOrPaMM».

4.2. oCHOBHasl JUTeEpaTypa:

®uxteHronsl] .M. OcHOBBI MAaTEMaTHYECKOTO aHAIN3a: YYCOHHK JJI BY30B, 15-¢ u3f.,
ctep. CII6, Jlanb. 2023. Yacts 1. 444 c.

@uxrtenronsi [.M. OCHOBBI MaTEMATHYECKOTO aHANIN3a: YIeOHUK IS BY30B, 14-¢ u3n.,
ctep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc marematuueckoro ananusa. T.1. uddepenuuansnoe u uH-
TEeTrpaJIbHOE UCYHUCIICHHs] (PYHKITUN OJTHOM MepeMeHHOU. Psaabl: YueOHuK [DneKTpOHHBIN pe-
cypc]: yueb. - DnextpoH. naH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3ari. ¢ skpana. |

4.3. JlomoJIHUTe/JIbLHASI JIUTEpaTypa:

[Muckyno H. C. IuddepennmansHoe n MHTETpATbHOE UCYUCICHHUS IS BTYy30B. B 2-X To-
Max. M.: Unrerpan - IIpecc, 2009 — 416, 544 c. 180 sk3.

3y6koB B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocnes B.b., [lymkaps E.A. Kypc ma-
TEMaTHKH JJIs1 TEXHUYECKUX BBICIINX y4eOHbIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
IK3.

Kpatkuii kypc BbICIIEH MaTeMaTUKH [DIeKTpoHHBIH pecypc]: yuel. - DIeKTpOH. AaH. -
MockBa:  Jamkos u K, 2017. - 510 c. [Pexum  pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpaHa. ]

byrpos f1.C., Hukonbckuii C.M. Briciias maTemaruka: yueOHMK 171 By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTerpanpHoe ncuncinenne QyHKIUNA OJHOW M HECKOIBKHUX MEPEMEHHBIX. TeopHst Tos: Me-
TOJIUYECKHE yKa3aHHUs M BapUaHThl pacuyeTHo-rpaduueckux padot // bonxyno M.A., bopo-
nuna C.U., [Tokazee B.B., Teym b.JI., Tkauenko O.U.. 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:.

DJIEeMEHTB MaTEMAaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaIM3a
WuTerpanbHOe NCUUCIICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781

GyHKIUN 0THON EPEeMEHHOI
HuddepennmansHoe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe QyHKIUI HECKOJIBKUX TIe-
PEMEHHBIX

JlomoHUTENBbHBIE TTaBeI MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaTHYECKOTO aHaJI3a

Pazpaboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.
[opsimok npoBezieHus: paboT B TMCTAHIMOHHOM (pOopMaTe yCTaHABIUBACTCS OTIEIbHBIMU PacIio-
PSOKEHUSIMH TIPOPEKTOPA 10 yU4eOHOM paboTe W/ WM IEHTPOM Yu4eOHO-METOANIECKON paboTHI.

Kaxaplii cTyieHT oOecriedeH WHIWBHIYyaJbHBIM HEOTPAHWYCHHBIM JIOCTYIIOM K JJICKTPOHHOU

OMOIMOTEKE MOCKOBCKOIO IIOJIUTEXA

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

HHTepHET-pecypchl BKIIOYAOT Y4eOHO-METOMUECKUE MAaTEPUANIbl B AJICKTPOHHOM BHUJEC, TIPE/-

CTaBJICHHBIC Ha caiite mospolytech.ru B pazaene: «lleHTp MaTeMaTHIecKOro 0Opa3oBaHUs»

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

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

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

[TepeueHs pecypcoB HHDOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceT «VITHTepHET» ISt OCBOCHHUS

JTUCIUIUTAHBL: 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 Hasnmuum)
CTpaHsEMOE)
1 | Astra Linux | OO0 JIuuieH3noHHOE 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 «MaTtematukay 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

11



[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
TIpekae BCEro, BHIACHUTH XapakTep HeompeaeneHHoctH | —, —, 0-00,00—00, 1 |. Uro6s!
0
OBJIAJICTh TEXHUKOM PEIICHHUS 3a/1a4 Ha BHIYHCIICHUE TIPEIENIOB, HAI0 3HATH JIBa 3aMevaTeIbHbBIX
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 W3ydeHHH 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 uddepeHInpoBaHsI OCHOBHBIX 3JIEMEHTApHBIX (QYHKIHMHA U npaBuia 1uddepeHupoBa-
HUs (BCce, KOHEYHO, HO 0COOEHHO MpaBmiio UG epeHITUPOBaHUS CI0KHON (QYHKIINH).

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

Crenyer 4eTKO 3HaTh U YMETh IPUMEHSATH allTOPUTM HCCIEI0BaHUs (YHKIMN U TOCTpOe-
HUs TpaUKOB: OMpe/eeHre TOYEeK pa3pbiBa (M UX KIacCU(UKAIUIO), aCUMIITOT rpaduka (BepTH-
KaJbHOM, HAKJIOHHOW, TOPU30HTAJIBHOM ), HEOOXOIUMBIE U IOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH
(GYHKIHH, CYIIECTBOBAHUS JIOKATLHOTO KCTPEMyMa, MMPOMEKYTKOB BBITYKJIOCTH U BOTHYTOCTH
(GyHKIMHU ¥ TOUeK neperuoa.

Paznea 2: nuddepenunanbHoe ucyucjieHne PYHKIMI HECKOJIbKHX NMepeMeHHbIX

[Ipu n3yyeHnn qaHHOTO pasjaena oopaTUTe BHUMaHUE HA TO, YTO (PYyHKUIMS ABYX MepeMeH-
HBIX UMEET HATJISAHBIA T€OMETPUUECKUN CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE
Hazno ocMbICINUTE MOHATHUS YaCTHBIX MPOU3BOAHBIX U MOIHOTO nuddepeHimana u ocooeH-
HOCTb WX BBIYHCIICHHS, OBIIAJCTh TEXHUKON BBIUYMCIICHUS MPOW3BOJHBIX OT CIOXKHOW (pyHKIUU

HECKOJILKHX TMepeMeHHbIX. ClieyeT 06paTuTh BHUMAaHKE Ha To, 4To ais pynkimu Z = z(X, )
2 2
0°z 0°z

Ox0y - 0yox

CMeIIaHHbBIE YaCTHBIE IPOU3BOIHBIC BTOPOTO IMOPSIKA PABHBI MEXTY COOOI: (Teo-
pema IlIBapia), To ecth mopsaok AuddepeHIUPOBaHUS HE UMEET 3HAUCHHUS.

Jlnist yHKIMU HECKOJIBKUX MTEPEMEHHBIX CKOPOCTh H3MEHEHUS (PYHKIUHU B IPOU3BOJIEHOM
HAINpaBJICHUU XapaKTePU3yeTCsl MPOU3BOIHON 110 HAMPABJICHUIO, @ HAMOOJbINAs CKOPOCTh M3Me-
HeHMs QYHKIMU OyJIeT B HalpaBJIEHUH BEKTOPA I'PaIUEHTA.

Crnemyer oOpaTuTh B 3TOW TeMe BHUMaHHE Ha HEOOXOIUMOE U JJOCTATOYHOE YCIIOBUS CY-
IIECTBOBAHUS SKCTpEeMyMa (PYHKIIMH HECKOJIBKUX ITEPEMEHHBIX.

Pa3nen 3: HHTErpajbHO€C HCUYUC/ICHHUE
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B uHTerpanbHOM HCUHCIICHMH peIIaeTcs 3ajada, 00OpaTHOW TOHM, KOTOpas paccMaTpUBa-
nack B uQhepeHInaT-HOM HCUHCIEHHH: He0OX0IMMO HalTh 1is nanHo# dynkmun f (X) Takyro

(GyHKIHIO, TPOU3BOAHAS OT KOTOPOH OblTa OBl paBHa 3a7aHHON. IHTEerpupoBanue GyHKINN — 10-
CTaTOYHO CJIOXKHBIH pa3/iesl MaTeMAaTUKHU, OBJIa/IETh KOTOPHIM MOXHO TOJBKO, €CJIU CTYAECHT «BO3b-
MET» 10CTaTOYHO OOJIBIIOE KOJUYECTBO UHTErPAIOB PA3HOIO TUIIA.

Hano tBepa0 3HaTh TaONMIly MHTErPaJIOB OT OCHOBHBIX 3JI€MEHTapHBIX (PYHKIHN, OCHOB-
HBIE METO/II HHTEIPUPOBAHHS (3aMEHA MIEPEMEHHOM, MTOIBEICHUE TTOJT 3HAK TU(depeHIrana, NH-
TErpUPOBAHUE IO YACTSIM, IPUEMbI BBIYMCIICHUS UHTETPAJIOB OT PALlMOHAIBHBIX Jpo0eH, oT pas-
HOT'O THIIa TPUTOHOMETPUIECKUX (PYHKIIHH).

Hazno ocMBICAUTE €AMHCTBO MOJAXO0A K IIOCTPOCHUIO ONPEIEIEHHBIX, KPATHBIX, KPUBOJIH-
HEIHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — IIOCTPOECHUE HEKOTOPON MHTErpalbHOM CyMMBI U Ipe-
JIeNIbHBIN TIEpeXOo/l.

3HaTh Fr€OMETPUUECKHUM CMBICII U OCHOBHYIO ()OpMYJTy BBIYUCIICHUS ONPEIEICHHBIX HHTE-
rpanoB — Gpopmyny Hetorona — JleiitbHuma, reomeTpruueckue u GU3nuecKue MpuiIoKeHHs onpee-
JICHHBIX ¥ KPAaTHBIX MHTETPAIOB, YMETh HAXOJUThH IJIOMIAb TUIOCKOW (DUTYPHI, IUTHHY KPHBOH,
00BbEM U IJIOLIA/lb TOBEPXHOCTH TE€J BpAILEHUS.

7. ®OHJ OLIEHOYHBIX CPEACTB

@DoH/1 OIICHOUHBIX CpeACTB NpezcTaBieH B [Ipunoxenun 2 k paboueil mporpaMMe M BKIIIOYAET
pa3nelbl:

1. MeTo 1l KOHTPOJIS M OLIEHUBAHHS PE3YIHTATOB OOYUEHUSI.
2. lllkana u KpUTEpUHU OLICHUBAHUS PE3yJIbTATOB O0YUYCHHUS.
3. OuieHOYHBIE CPEICTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpomexxyTouHast aTTecTalusl.
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CTpyKTypa U coaep:KaHue TUCHUILIMHBI «MaTeMaTHYeCKUil aHATIU3»

10 HAIIPABJICHUIO ITOATOTOBKH

23.05.01 «Ha3eMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPECTBA
Oo6pa3zoBaTenbHas nporpamma (npo¢uiib NOArOTOBKH)

«ABTOMOOWJIM M ABTOMOOMJIbHBIN CEPBUC»
I'ox nadopa: 2025/2026
(Cnenpanucr)

dopma 00y4eHHUs1: OUHASA

Ilpunoscenue 1

Buasbl yueOHoii padoTsl,
Buabl camocTosiTeIbHOM pa- DopmbI
BKJIIOYAasl CAMOCTOSITEIbHYIO 60OThLI
< padoTy CTyICHTOB, arrecra-
=3
Ne 5 g & CTyaeHToB Hn
. Pa3nen 2 % § M TPYA0EMKOCTH B 4acax
S | F 8 Pe-
Jl | II/C | JIag | CPC | KCP | K.P. | KIIL. | PTP | ¢pe- | K/p | D 3
pat
Bropoii cemecTp
Pazgen 1. IndPepenuunanbnoe uc-
qucaeHue GyHKI U OTHOM IepeMeH-
11 by P 2 1 2| 2 4 "

Hoi. YncioBas nocienoBaTeIbHOCTD.
[Ipenen yncaoBoi mMocIeA0BATEILHOCTH
u ero ceorictsa. [IpaBuiia mpenesbHoro
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nepexona. Oyuknus. [Ipeaen Gpynkium.
Teopemsl 0 peaenax GyHKIUH.
Beigaua 3aganunii PI'P Ne 1 no mare-
MATHY€CKOMY aAHAJIM3Y.

1.2

[IepBrIit 1 BTOPOM 3amedaTesbHbIE Ipe-
nenbl. beckoHeuHo Maible 1 OECKOHEUHO
OonblIME BEIUYMHBI. OJKBHBAJICHTHBIC
0ECKOHEUHO MaJjible BeIMYUHbI. Packpbl-
THE HEONPEIEIEHHOCTEN pa3HOro THIIA.

1.3

HenpeposiBHOCTh (DyHKIIHIA B TOUKE M Ha
mpoMexyTke. OTHOCTOPOHHUE MIPEIEBI.
Touxu pa3peiBa GyHKINH, UX KITacCUPH-
KalMsl.

1.4

[IpousBognas Qyskuu. I'eomerpude-
CKMI 1 MEXaHHYECKUI CMBICT POU3BO/I-
Hou. IlpaBuna auddepeHuupoBanus u
(hopMyNbl BBIYUCICHUS MPOU3BOIHBIX.
Tabnuiia mpou3BOIHBIX OCHOBHBIX dJie-
MEHTapHBIX (QYHKIUH.

1.5

Huddepenuuan. [IpousBoansie u nug-
(depeHanbl BBICIINX MOPAIKOB. [Ipu-
OJDKCHHBIE BBIYUCICHHS C TIOMOIIBIO
G hepeHITHAIIOB.

1.6

[IpaBuno Jlonurtansa. @opmyia Teitopa.
Paszmosxennst OCHOBHBIX OJICMCHTAPHbBIX
¢byskmmii o ¢opmyne Teiinopa. Ilpu-
OJMJKEHHBIE BBIYMCICHUS C IIOMOIIBIO
dbopmyer Tetinopa.

1.7

OcHoBHBIE TeOpeMbl TU(epeHIraIb-
HOrO0  MCYHMCICHHA. MOHOTOHHOCTb
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¢byHKIMH, KCcTpeMyMbl. HeoOxoaumere
Y JIOCTaTOYHBIE YCIIOBHS MOHOTOHHOCTH,
JIOKanbHOTO JKcTpemyma. Mccnemosa-
HUE BBIMYKIOCTH Tpaduka (yHKIUH.
Touku neperuoda.

1.8

OOm1ast cxema uccieoBaHus QyHKIMU U
noctpoeHuss ee rpaduka. CpoiicTBa
(GyHKIMHA, HENpepBIBHBIX Ha OTpe3Ke.
HauOosnbiiee 1 HauMeHbllee 3HAYCHUS
(GYyHKIIMK Ha OTpeE3Ke.
CamocrosiTesibHas pabdora Nel Ha ce-
MHHape MO0 (PYHKUMSM OJHON mepe-
MEHHOM

1.9

Pazgen 2. @yHKUMSA HECKOJIbKHUX Ile-
peMeHHbIX. [Ipenen u HempephIBHOCTS.
OcHOBHBIE  CBOWMCTBA  HENPEPBHIBHBIX
¢dbyukauii. Yactaeie mpousBoaHbie. [1o-
HbIl U depennnan.

Boinaya 3apannii PI'P Ne 2 no ¢ynk-
MM HeCKOJILKHUX MepeMeHHbIX

1.10

[IpousBonHbIe CIOXKHOW (GYHKIUU HE-
CKOJIbKMX IE€peMEHHBIX. YacTHbIE IIPO-
U3BO/IHbIE U UG depeHIanbl BHICIINX
nopsakoB. Teopema IlBapua. IIpous-
BOJ[HAs 110 HAMPABJICHUIO. ['pagyieHT.

10

OkcTpeMyM (QyHKINN HECKOJIBKUX Iepe-
MeHHBIX. HeoOxoaumble U 10CTaTOYHbBIE
YCIIOBHS SKCTPEMYMaA.
CamocrosiTesibHass paGora Ne2 Ha ce-
MHHape MO (QYHKIUSIM HECKOJbKUX
nepeMeHHBIX

11
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1.12

Pa3zpnen 3. UHTerpajbHoe HCHYHUCIEHHE
[TepBooOpasnas. HeomnpeneneHHslit UH-
Terpajl u ero cBoictBa. Tabnuia uHTE-
IpaJIoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHKImMiA. MeTon HemocpeaCTBEHHOTO
WHTETPUPOBAHUS.

Boiiaua 3aganuii PI'P Ne 3 no unTe-
rpajibHOMY HCYHCJICHUIO

12

1.13

WuTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
HepeMeHHOﬁ, IIOABCACHUEM I10J 3HAK
muddepennmana. Metoq MHTETpUpOBa-
HMHS 110 4aCTAM

13

1.14

WuTerpupoBaHne panuoOHAIBHBIX JIPO-
Oell HHTErpUpOBaHNE HEKOTOPBIX BUIIOB
UpPPALMOHAIBHBIX M TPUTOHOMETpHUE-
CKUX (DYHKIIHMH.

14

1.15

3amauu, TPUBOJAIINE K MOHSATHIO OIpe-
NesieHHoro mHrerpana. CBoiicTBa ompe-
JeneHHoro uHrerpaita. @opmyna Hero-
ToHa-JIeiiOHuIa. 3aMeHa nepeMeHHON U
WHTETPUPOBAHUE [0 YaCTAM B OIpeje-
JIEHHOM MHTETpajie

15

1.16

[IpunoxeHuss ONpPENEIEHHOTO HHTe-
rpajia B TEOMETPUH U MEXaHUKE (BBIYHC-
JeHWe IUIOMIAJeH IUIOCKUX  QUryp,
JUTMHBI KPUBOH, 00bEMOB, IIJIOMIAICH TT0-
BEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTErpajbl MEPBOTO U
BTOPOTO PO/A, X CBOUCTBA.
CamocrosiTesibHas padora Ne 3 Ha ce-
MHMHAape M0 UHTerpajbHOMY HCUYHCIe-
HHUIO

17
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3anauu, NPUBOASIINE K KPAaTHBIM HHTE-
rpasam. JIBOMHOM W TPOWHOM WHTE-
rpaJibl, UX CBOMCTBA. Beruncienue ABou-
L18 | yx WHTErPAJIOB CBEJECHUEM K IMOBTOP- 2 18 6 4
HbIM. ['eomerpuueckue u Qusnyeckue
MIPUJIOKEHUS KPATHBIX UHTETPAJIOB
KoHTpoJbHOE TecTHpOBaHHME
®opma aTTecTalluu 19-21 )
3
Bcero yacoB no qucuuniIuHe 3
18 | 54 72
cam.
PI'P
pao.
®opma 00y4YeHHUs: 3204HAS
Buasbl yueOHoi padoThl,
Buasbl camocrosiTe1bHOM pa-
BKJIIOYAsl CAMOCTOSITEILHYIO pa- GOTEI dopmbI aT-
a. ] 00Ty CTyI€HTOB, TeCcTANH
Ne 5 = g CryneHnroB
o Paznen < % 2 U TPYI0EMKOCTh B Yacax
-5}
) Ch
O @ Pe-
J | II/C | JIab | CPC | KCP [ K.P. | KIL. |PITP | ¢e- K/p| I 3
par
Bropoii cemecTp
Pazgen 1. [uddepennmansaoe
1.1 HCYHUCIICHUE (PYHKIIUNA OTHOM T1e- 2 2 16
PEMEHHOM.
0O0630p 3a1a4 epBOro pasaena
1.2 Brigauga 3amanuii PI'P Ne 1 o ma- 2 4 16 +
TEMAaTHYECKOMY aHaJIU3y.
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1.3

Paznen 2. DyHKIUM HECKOJb-
KHX NlepeMeHHbIX

16

1.4

O0630p 3ama4y Mo QyHKUUAM He-
CKOJIBKHX TTEPEMEHHBIX

Brimaua zamanmii PI'P Ne 2 mo
GYHKIHSIM HECKOIBKUX TIEPEMEH-
HBIX

16

1.5

Pa3nen 3. UnTerpanbHoe ucumc-
JIEHHe

Brinaua 3amaguit PI'P Ne 3 mo un-
TeI‘paHBHOMy HNCUYUCIICHUIO

16

1.6

O630p 3amay MO HeompeaeeH-
HBIM, OIpPEIENIEHHBIM U Heco0-
CTBEHHBIM WHTETpaJIaM

16

1.7

OO630pHasg Jekuuss Mo KpaTHBIM
UHTErpatam

16

1.8

O630p 3amay MO KpaTHBIM WHTE-
rpajgam

12

®opma aTTecTaluu

19-21

Bcero yacoB nmo gucuMIJInHe

12

124

PI'P
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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 OLIEHMBAHUSA Pe3yJIbTATOB 00y4YeHMsI

@®opMa NPOMEKYTOUYHOM ATTECTAIMM: 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 00yUaloIMMUCS 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 mpu OTBETE J0ITyCKAET 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:

m(2—n)2—(1+n)2 lim\/n+2—\3/8n3+3

2 27
’H”(l+n) —(2—n) e Yn+5+n
2t +3Y)
. n . 3n+l
hm(z—} , hmn(\/n2+l—n), i [ 7710 "
n—ol 2n° +1 n—»o0 noo\ pal :
. 22X +11x+15 47
lim ———. lim———.
x>-3 x+3 0 sin” 3x
. 2m 5 . sin3x . te7x
lim——-——— lim . lim (1—3)6)cg
n—w 3L 4§ ¥0 ] _ ¥ x—+0
0, x<-7x&
2. MccnenoBaTh Ha HENIPEPHIBHOCTD U BBIIOJIHUTD YEPTEXK: ¥ =4sinx, —7 <x <0
7, x>0

3. Haiitu npou3BogHy0 (OYHKIINH:

3 2
y:2(3x +4x —x—2). y =Inarcsiny1-e™.
15V1+x
3 +1

tgx—ct X =
sx—cgx 37

N5 ,
y= sin(?+t}

y =arctg’ o +sinln2x

V1-2x7
=)

b

y = arctg

_ cos b6x
Y 3sin(12x + 1)

y=arctg’ In
x+2
3
sin(x—2y)+x—=7x x=e"'cost, y=e' cost
y

4. CoctaBuTh ypaBHEHHs KacaTeIbHOW M HOPMAJM K JAHHOM KPHBOM B TOYKE C aOCHUCCOM X, :
y=x>+8/x-32, x,=4.

1
_ 2
5. TIpoBecTH TOJTHOE UCCIIEAOBAHUE U OCTPOUTH rpaduk f(x)=x"+—
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@OyHKIMH HECKOJIBKHUX NepeMeHHbIX

"o,

~ 14
1. HaiiTu yactHBIC IMPOU3BOAHBIC BTOPOI'O IIOpsAAKaA, YGQI[I/ITBCSI, 4qTO0 Z v = z -

Xy
2

2. Haiitu rpaguent oyHkimu z = f(x,y) BTOouke M (x,,),): z= yT , M,4,).
X

3. UccnenoBaTh Ha SKCTpEMYM (PYHKIIUIO Z = X' —x+ y2 +2y.

HNuTerpuposanue
BbIuMCINTH HeONpeaeIeHHbIe HHTErpaJibl
j—dx , [x-27dx, J(x+1)exdx, [xcos3xdx, [e*cosxdx,
2(x+ Jx
x+18 in’
: dx O : dx ’ J' dx, | )§+l dx jsmzxdx,
x> —6x+18 x> +6x+5 (x—6)(x+2) x> +3 cos” x

BoluuciauThb ONMpPEACTCHHBbIC HHTEIPAJIbI

7.6 . 1 dx 1 e dx
3sin” xcosxdx, —_—, x—1)e*dx, _—,

g £\/1+3x i( ) {x«/7+lnx

6 d R -4 142

| — [N ILW j¥2xdx’

11+4/3x-2 Sarctgx 1(3x+5) o x“+1

3P 2 76 .
f‘dx X, [vV4-x*dx, I3sin2xcosxdx, J‘L,

V1+x? 0 1+3x
1 & dx

x—1e"dx, R —
‘([( ) Jl‘x\/7+lnx

Heco0cTBeHHBIE MHTErPaJIbI
1. YkaxxuTe, Kakoi 13 HECOOCTBEHHBIX HHTETPAJIOB SIBJISCTCS CXOSAIINUMCS

T\/;dx, Tx_3dx, T\/x_sdx.
1 1 1

o0
2. Beruuciaurts HUHTCIrpajl, YCTAaHOBUTD €T0 CXOAUMOCTDb WJIHN PaACXOJUMOCTDb j 1 2
—o 1+ X

o0
3. Beruncnurte HUHTCIrpaJl, YCTAHOBUTD €T0 CXOAUMOCTD UJIN PACXOAUMOCTDb _[111 xdx
1

a
- X
4. BeIYucianTh HeCOOCTBEHHBIN HHTCIrpal _[T , YCTAHOBUTD €TI0 CXOAUMOCTDb UJIN
0V X

PaCXoauMOCThb.
1
} dx
5. BeIYHMCIUTh HECOOCTBEHHBIHI HHTCrpan _2 , YCTAHOBUTD €0 CXOANMOCTb UJIHU
-1
PacxoaMMOCTb.

o0

2. Beruncnurte HUHTCIrpaJl, YCTAHOBUTD €T0 CXOAUMOCTDb UJIN PACXOAUMOCTD I 1
+ X
—00

2

B x> +3y°

25



0
3. BeluucauTs MHTErpai, yCTaHOBUTh €0 CXOJAUMOCTD WU PACXOAUMOCTb jln xdx
1

1
" dx
4. BbIUnCIATh HECOOCTBEHHBIN HHTETPA I —5 » YCTAHOBHTB €10 CXOJMMOCTb MM
X
-1

pPacxoauMoOCThb.
1
5 dx
BrruncinTs HECOOCTBEHHBIN HUHTCIrpal _3 , YCTAHOBUTD €T0 CXOAUMOCTDb UJIN
0
pPacxoauMoOCThb.

KpaTHbie nHTErpajibl

1. I3MeHUTh NOPAAOK MHTETPUPOBAHUS B IBOITHOM MHTETpaJIe
1

a. [ dx ‘[Xf(x, V)dy b. [dy jyf(x, y)dx .
0 2x 0o Jy

2. Beruncnurs ”(10 —x* = y*)dxdy, D={(x,y)|1<x<2, 0<y<2}.
(D)
3. Beruncnuth

”(12x2y2 +16x°y° )dxdy;
D

D:x=1y=x, y=—\/;.
4. BeIYACIUTD

[[(x* + y)dxdy, D — MHOXeCTBO TOYEK TIOCKOCTH, OTPAHMYEHHOE JINHUSIMH
(D)

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

5. Haiitu nnomaap GUrypsl, orpaHUI4eHHON TaHHBIMU JTHHHUSIMH

y=3/x, y=4e",y=3,y=4.

6. Haiitu nmnomaasr Gurypel, OrpaHU4eHHON TUHUSIMU ) = X, y=-x+2

8. HaiiTi 06beM Tena, moIy4eHHOro BpaleHneM BOKpyT ocu OY (urypbl, OrpaHU4eHHON JTMHH-
sma y=x", y=1, x=0.

9. Haiitu o6beM Tena, MoJy4yeHHOTO BpallieHueM BOKpyr ocu OX ¢urypsl, orpaHU4eHHON JIMHU-

2 2
aMHA Y=X", Y =X.

KonTpoJbHbIe padoThl (IpUMeEpPHI)
Bapuant

1. ITocTpouTtsk rpaduk: y =3 cos2x

2. Haiitn npenenst:

(S—n)2+(5+n)2 2)1iml—COS2x 3 lim Y ex?—x_2
2 2

1) lim - 5 5
—(5+n) o0 Q2 ] =2 x0 —2x" +x=2

n—w (S—n)

1
2 _x-— (1 2x 2
& m¥ =x 1 5) lm(_j 6 tim(x " —+1)

X2 ln(x—l) =0\ 1+ xcosx
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-x, x<0

2
3. HccnenoBars Ha HEMIPEPHIBHOCTD M BBIIOMHUTD depTex: ¥ =4 X, 0<x <2

3, x>2
Bapuant
1. Haiftn mpoussoanyto . :
a) y=arctg’ In 0) y:(\/;)
x+2
3
. X —t t
B) sin(x—2y)+—="7x r) x=e'cost, y=e' cost
Y
. (1 1
2. Haiitu lim| ——
oo\ x o arctgx
3. I[IpoBecTy NOJIHOE MCCIEJOBAaHUE U IIOCTPOUTH rpaduk [ (x) =x"+ — -
X
Bapuanr.
ou
Nel. BeruucnuTh NpOU3BOAHYIO MO HAMIPABIECHUIO 8_ Y HAUTU MOAYJIb BEKTOpA rPagueHTa sl
A)

X 3
ynkumm u = 2xy + T +z” BTouke A(6;9;1) B HanpaBieHUH, COCTABIAIONMEM C OCIMHU KOOP-

cosa = 3 cos 3 y < i
JAUHAT YTJIbI =— =, —_.
7’ 7 2

Ne2. Uccnenosats Ha sxetpemym dynxuuio z = xp(1 —4x*> —4y) =5,

. dz
N3. z=1In(y—x"*), x=+/sint, y=cost. Haiiu -
t

Bapuant

Boiuucanume:

16
dx
1. !\/;_

2
2. J. 2x+l -Inxdx .
1

3x° —4 in’ 3 2x—1
s [t P L N
x’ +4x cos” 3x 4—2x—x?2
1. Brruncnute nHTETpaIBL:
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‘!. xe™ dx . I m

I/I306pa3I/ITL 001acTh HUHTCTPUPOBAHUA U UBMCHHUTDH IMOPAAOK UHTCTPUPOBAHNA B IOBTOPHOM HHTErpaJIic

V2552
j dx j £ y)dy.

Beraucnute momans (GUrypbl, OrpaHMYCHHOH JIMHUSMH

y=2-x°, y=x.

BapuaHT 3a1aHuil TPEHHPOBOYHOIO TECTA.

3agaum
. arcctgs
1 yactp l. y=sinlnx, y',p"—? 2. y:—g\/;, dy—? 3.
X
y=3x>+xe",x,=2[1x=0,1, Jy—?
4. HaiiTi IpOU3BOJHYIO ). :
/ .4 x—3
a) y —5 Sln4 r - 6) y — xarctg7x
X
B) ¢? +2 = cos3x T) X =cost+sint, y=sint—tcost
X

5. MiccrenoBate Ha sketpemyM f(x)=(x— 3)2 (x-5).

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

3
o X
7. Haiitn HanOombIee, HAMMEHbIIIee 3HaYeHnEe PYHKIUU [ (x) = 3 —16x Ha oTpe3ke [—5;1] .

1
8. [TocTpouTs KacateiabHYIO K TpaduKy QyHKIHUA f (x) =3arccosx’ B TOUKE X = —

2 yacrthb 9. Haiitu npenenst:
2 2
. n) —(2+n 242x-3
1) fim. : ( )2 Dlim-E2 3) im0 gy i 18X
e (24 p) —(1-n =0 g2 —] >3 0 +5x° + 6x Hgtg3x
3 yacthp
0, x<-x

10. HMccnenoBaTh Ha HEMPEPHIBHOCTD U BBIMOJIHUTD YEPTEXK: ¥y =<sinx, —7<x<0.

7, x>0



11. [IpoBecTH mosHOE MCCIIEIOBAaHUE U IOCTPOUTH Tpaduk f (x) =—

Kpurtepun onenku:

- OLIEHKA «3aYTE€HO» BBICTABJIICTCS CTYJCHTY, €CJIM OH PEryJIIpHO B TEUEHUE CEMeCTpa MpeCTaBIsI
PEeIICHUA 3aaa4, BbIIIOJTHWII IIOJTHOCTHIO BCC 3alaHUA U UX 3alllUTUII, OTBETHUB HA BOIIPOCHI IIPEIioaa-
BaTeJIs;

- OLICHKA «HE 3aYTEHO)» BBICTABISICTCA CTYJIEHTY, €CIIM OH HEPETYJSIPHO B TEUCHHE CEMECTpa Ipe/-
CTaBJISU1 PELICHNUs 3a/1a4, BBIIOJHWI 33JlaHHs HE NOJHOCTBIO WIIM BOOOILIE HE NPEICTaBIsl paboTh
Ha INPOBCPKY, JOIMYCKACT CYHICCTBCHHBLIC HCTOYHOCTH B OTBCTAX HA BOIIPOCHI IPCIIOAABATCIIA.

Jlist ipoBeieHusI TEKYIIEero KOHTPOJISI 3HAHUH CTY/IEHTOB B AUCTAaHIIMOHHOM (opMare B paz-
pabotanHbIX Kadeapoi «MaremaTrka» OHJIAWH-Kypcax MMEIOTCS MPOMEXKYTOYHBIC (TPOOHBIE) Te-
CTHI.

3.2. IIpomMe:kyTO4YHasI aTTeCTAlUs
KoMmmuiekT Bonpocos
JAudpdepennunaibHoe ucuuciaeHue GyHKuuil 01HOM epeMeHHOI

[TonsiTHE IEpeMEHHON BEIMYMHBI U 00J1aCTU €€ U3MEHEHUSI.

MOHTHE (PYHKIIMOHATBHOM 3aBUCUMOCTH, KiIacCH(PHUKAIUSI (YHKITHIA.

Omnpenenenne U TUIBI YUCIOBOM MOCIEI0BATEIBHOCTH.

[Ipenen uncnoBoi mociea0BaTeIbHOCTH. ApudMeTHYecKre ornepanuy Hal MOCIe0BaTeIbHO-

CTSIMHU.

5. VYcnoBus cylecTBOBaHMSI KOHEYHOI'O IPE/Ieia YUCIOBOM MOCIe10BaTeIbHOCTH (TeopeMbl Koiu
u Beliepmrpacca).

6. Bropoii 3amMeuaTenbHbIi penes.

7. Ilpenen dynkuuu. Onpenenenus. [ 'eomerpuueckas HTEpIIpeTalUs MOHATUSA peesia QyHKINU.

CBoiicTBa npeIeToB.

beckoneuno masbie, 6eCkOHEUHO OObIHE PYHKITUH.

IlepBblit 3aMedaTeNbHbIN IIPEIed.

10. beckoHeyHO MaJble BETUYHUHBI. DKBUBAJICHTHbIE OECKOHEUHO MaJlble U MX HMCIIOJIb30BAHUE TPU
BBIUMCIICHUH TpeJiesioB. Tabmuia SKBUBAICHTHBIX OECKOHEYHO MaJIbIX.

11. HenpepbIiBHOCTH ()YHKIIMH B TOYKE U Ha TpoMexxyTke. OmHocTopoHHUE Tipeaenbl. Kinaccuduka-
LU TOYEK pas3pbiBa rpaduka.

12. CpoticTBa QpyHKIIMI, HEMPEPHIBHBIX Ha O0Tpe3ke (Teopembl Beitepmtpacca, bonbiano — Korm).

13. IlpousBonHas. ['eomeTpuueckuii u puzndeckuil cMbIca npou3BoAHON. KacarenbHas u HopMmanb
K TUIOCKOM KPUBOA.

14. Tabnuua npou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHHA.

15. CBsi3b MEX]ly CYIIECTBOBAaHHWEM MPOU3BOIHON (DYHKITUU B TOYKE M HEMPEPHIBHOCTHIO (YYHKIIMH
B TOM K€ TOYKE.

16. IlponsBoaHast CyMMBI, POU3BEACHHUS, 4aCTHOTO. [Ipon3BoIHAS CTTOKHON U 0OpaTHOM (DYHKITHIA.

17. Tlpou3sBoHas mapaMeTPUIECKH 3aJaHHOHN (PyHKITUH.

18. IlpousBoaHast GyHKIIUU, 3aIaHHON HESBHO.

19. MuddeperuupoBaHue CI0KHOM MOKA3aTETHHON (QyHKIUH.

20. Iuddepenmupyemocts. duddepennnan. 'eomerpuaeckuit cmbica quddepennmana.

21. IIpousBonusie U 1uddepeHanbl BEICIINX TOPSIKOB.

22. OcHoBHBIe TeopeMbl nuddepeHmansHoro ucuncienus (treopema depma, Teopema Poisa, Teo-

pema Jlarpanxa, Teopema Komn).

:hb)!\)»—t

0 90
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23.
24.

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

SANAIF S

= oo~

WX kW=

15
16.
17.
18.
19.

20.

[IpaBuio Jlonurans.

Mmuorounen Telnopa u ero coiicrsa. @opmyina Teitnopa. OctaTounslii uineH popmysl Telnopa
B ¢opme Jlarpanxa u Ileano.

AcuMnToTh rpaduka GyHKIUH.

DxctpemyMm. Heobxoaumoe ycnoBue skcTpemyma.

JlocTaTouHble yCIOBUS HKCTPEMYMa.

JlocTarouHoe ycnoBue Bo3pacTanus (yObIBaHUS) (yHKITHH.

Haubosnbiee u HanMeHblee 3HaUeHUs (QYHKIMHU HA OTPE3Ke.

BrImykiiocTh, BOTHYTOCTb, TOUKA neperuda. JlocraTouHoe yciioBie BOTHYTOCTH (BBITYKIIOCTH).
Heo6xoanmoe ycnoBue Touku neperuda. Jlocratounoe ycnosue neperuoa.

OO0m1ast cxema OCTPOCHUS U HCCIIEI0BaHUS Tpaduka GpyHKIUH.

OYHKIMHN HECKOJIBKUX ITEPEMEHHbBIX

Omnpenenenue ¥ reOMETPUIECKUN CMBICT (PYHKIIHHU JIBYX NEPEMEHHBIX.

JIuHUM ypOoBHS (PYHKLUU JIByX IEPEMEHHBIX.

YacTtHble MPOU3BOAHbBIE (PYHKIIUN HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPHUECKUI CMBICI
@DyHKIUN HECKOJIBKUX NTEPEMEHHBIX, IOHATHE MOJHOro Auddepennnana.
JuddepenurpoBanue cI0KHbIX QYHKIMNA HECKOIBKUX IIEPEMEHHBIX.

[Ipon3BosiHbIE BBICHIMX MOPSIIKOB (PYHKIIMU HECKOJIBKHUX MepeMEeHHbIX. CMelIaHHbIe TPOU3BO/I-
Hele. Teopema IlIBapua.

IIpon3BonHas GyHKIMN HECKOIBKUX IIEPEMEHHBIX 110 HAIIPABICHUIO.

[Ipou3BoiHas MO HANPABIECHHUIO U TPAJAUEHT CKAJSIPHOTO MOJIS.

OKCTpeMyM (PyHKIIMHM HECKOJIBKUX MEPEMEHHBIX.

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

NHTEI'PAJIBHOE UCYUCJIEHUE

[TepBo0Opa3Hasi, HeompeAeIeHHBI HHTETpaL. TabauIa OCHOBHBIX HHTETPAJIOB.
3aMeHa IEpEeMEHHON ¥ HHTErPUPOBAHKE I10 YaCTSIM B HEOIIPEIEIICHHOM UHTErpalle.
WuTerpupoBanue ¢ TOMOIIBIO TOABEACHUS 1O/ 3HAK AuddepeHnnana.
WuTerpupoBanue paryoHaIbHbIX JpOoOeH.

WHTerpupoBanne 1o 4acTsM U 3aMEHa IEPEMEHHOM B OIPEIeJICHHOM UHTErpalle.
WuTerpupoBanue TpPUroHOMETPUUYECKUX (DYHKIMHA, OCHOBHBIE IPUEMBI.
WuTerpupoBanue npparroHaIbHBIX (PyHKITHIA.

YHuBepcaipHas TPUTOHOMETPUYECKAs IIOJCTaHOBKA.

OmnpeneneHHblil HHTETpal U ero cBoiictBa. ®opmyna HeroToHa — JleiiOnuma.

. ITpunoxeHus onpeereHHOro HHTErpana K peleHn0 TeOMETPHUECKUX U PU3NUECKUX 3a/1ad.

. Beruncnenue miomazeil ¢ moMoubIo ONpeAeseHHOT0 HHTErpaa.

. Beruncnenue niomanym v JJIMHbBL KPUBOH, 3aJaHHON YpaBHEHUSIMH B [TapaMeTpU4ecKoi popme.

. Boruncnenue miomaay KpuBOJIMHEHHOIO CEKTOpa B MOJSIPHBIX KOOpAUHATAX.

. Beruncnenue miomaneil B npsiMOYTOJIbHBIX M HOJSIPHBIX KOOPJIMHATAX C IIOMOIIBIO ONpeeIeH-

HOT'O MHTErpaa.

. Beraucienne JJIMHBI YU € TIOMOLIBIO ONIPCACIICHHOTO NHTCIpaJIa.

Brluncnenue QIMHBL 1yrd KpUBOH, 3aJaHHOM apaMETPUYECKH.

Brruncnenue o6bema Tena BpaleHusl ¢ TOMOIIbIO OIPEISIEHHOI0 UHTErpaa.

Brruncnenue miomaay NoBEpXHOCTH TeJla BPALCHUS.

HecoGcTBeHHBIE MHTErpaIbl IEPBOIO U BTOPOro Tuna. [TIoHATHS cXOIUMOCTH U PaCXOAMMOCTH
HECOOCTBEHHOT'O MHTErpa’a.

HecoGcTBeHHbIE MHTErpalibl OT Pa3pbIBHBIX (DYHKIHH.
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IK3aMEHAIIHOHHbIC ONJIeThI

Haznauenwue: Mcnonb3yroTest 11t mpoBeieHus npomMexxyTodHoi arrectanuu (ITA) mo nucuurinae
«MaTteMaTH4eCcKui aHaiusz".
Pernmament sk3amena: - BpeMsi Ha TOATOTOBKY TE€3UCOB OTBETOB - 110 45 MUH.

- Coco6 KOHTPOJIS: YCTHBIE OTBETHI.
KoMruiekTsl sK3aMeHalMOHHBIX OUJIETOB JIOJDKHBI coziepkaTh OmieToB Ha 25-30% GosbIie uyncia
CTYZICHTOB B Ipyme (XpaHsaTcs Ha Kadeape «MaremaTukay).

TunoBblie BapUaHThI OMJIETOB NpUJIararTcH.

MHWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUMCKOI ®EJEPAILN
®EJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OFPA3ZOBATEJIbHOE
YUPEXXJIEHWE BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHNH MNOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWM MMOJIUTEX)

@akybpTeT 6a30BBIX KOMITETCHIINH, Kadenpa «MaremaTtrka
OopasoBarenbHas nporpamMma 23.05.01 «Ha3zemHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEl-
CTBa»

JucuummHa  «MareMaTH4ecKUi aHaIu3»

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUWIET

1. TlepBooOpa3Hasi, HeOMpeAeICHHBI HHTETpal. TabauIa OCHOBHBIX HHTETPAJIOB.

2. BpruncauTs HEONpeaEIeHHbIA HHTETpall

J. dx
V5-x+/5-x
3. Haiitu rpagueHt GyHKIMA Z = y\/E B touke M (1,4).
VYKaKXuTe, KaKOW M3 HECOOCTBECHHBIX HHTETPAJIOB ABJISIETCS CXOAAIIAMCS

J\/;dx, J.x’3dx, J.\/E dx.
1 1 1
5. Haiiaure skcTpeMyMBbl U TOYKH nepernba Gpynkmun y = (x—1)e .

VYTBepxaeHo Ha 3acenanuu Kadeapel MateMatuku «_03» 05 2023 r., nporokon Ne 10

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

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHI S POCCUNMCKON ®EJEPALINN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
VUYPEXXJIEHVE BBICILIETO OBPABOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

dakybTeT 6a30BbIX KOMIIETCHIINH, kadenpa «MaremaTrka»
O6pazoBarenpHas mporpamma 23.05.01 «HazemHbIe TpaHCIIOPTHO-TEXHOJOTHUUECKHUE CPEI-
CTBa»

Jucnunnmaa «MaTeMaTHYeCKHU aHaIN3)

Kypc 1, cemectp 2

JK3aMeHAIMOHHBII OmeT Ne 1
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1. HecoOGcTBeHHBIE HHTETPAIBI MIEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIMMOCTH U pacXOJAUMOCTH
HEcOOCTBEHHOTO MHTErpaa.
2¢?

2. Haiiti npou3BoHy0 (PyHKIINH, 3aJaHHOH MapaMeTPUYECKH x = y=—v.
1+¢

1+

2 2
3. HCCH@I{OB&TB Ha S5KCTPpEMYM q)YHKHHI'O Z=X —X+ y + 2y .
7.6
o s 2
4. Brprauciuthb ONPCACIICHHBIN UHTCTPAJl .“3 SN X COS de .
0

5. Haiitu 0o0beM Telna, MoIy4eHHOro BpalieHneM BOKpyr ocu OX (urypsl, orpaHHuCHHOMN JTUHU-
3
asmu y=x, y=1 x=0.

VYTBepxaeHo Ha 3acenanuu Kadeapel MateMatuku «_03» 05 2023 r., nporokosn Ne 10

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

JU1st mpoBeIeHUS IPOMEKYTOUHOTO KOHTPOJISl 3HAHUH CTYIE€HTOB B IMCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MaTeMaTHKay OHJIAMH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.
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