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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.

O6yuenne no mucnuiuinHe «JIuHeiHas anreOpa» HampaBieHO Ha (OpPMHpPOBAaHUE Yy 00yUaro-
mmxes caeayommux kommnereHuud B cootBerctBur ¢ ®I'OC 15.03.02 «TexHomornueckue ma-
IIMHBI U 000pYy10BaHUEN:!

Koa n HaumMeHOBaHHe KOMIIETECHIINA NHaukaTopbl 10CTHKEHUSI KOMITe-

TCHIIUHU

OIIK-1 CnocobeH NpUMEHSTh €CTECTBEHHO-
Hay4Hble U OOIIEHHKEHEPHbIE 3HaHUS, Me-
TOJIbl MATEMaTUYECKOTO aHAIM3a U MOJEIIH-
poBaHus B Ipo(hecCHOHANBHON e TeIbHOCTH

NOIIK-1.1. [IpumeHsieT ecTeCTBEHHOHAYUYHBIE
U OOILIEeMH)XCHEPHbIC 3HAHUS TPHU PEUICHUH
npoeccuoHaNbHBIX 3a7a4

NOIIK-1.2. ITpumeHsieT MeTo1bl MaTEMaTHU-
YECKOT0 aHaJIu3a U MOJACIUPOBAHUS MIPHU Pe-
[IeHUH NTPOo(eCcCHOHANBHBIX 337124

2. MecTo IMCHUIUIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM MPOrpaMMbl

I[I/ICI_II/IHJ'II/IHa OTHOCHUTCS K 00s3aTenbrHON yacTh Oyoka Bl: MOI[YJ'IL «MaTemaTHYeCKue U ecTe-

CTBCHHO-HAY4YHBLIC TUCHUIIJIUMHBD).

Juctunnuna 6a3upyeTcs Ha Cleayrollel, IpoiIeHHON TUCIIUTUIMHE:

- TMHEeWHas anreopa.

I[I/ICI_II/IHJII/IHa «MatemaTUdecKHi aHalIu3 JIOTHUECKH CBS3aHa C MNocCJICAYIOIUMHA JUCTTUIIIIMHAMMU

- usuka;
- AIIEKTPOTEXHUKA U 3JIEKTPOHUKA;
- CONPOTUBIIEHUE MATEPUATIOB;



3. CTpyKTypa u cojepkaHue TUCHUIINHBI

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

3.1. Buabl y4eOHoi1 padoThbl M TPYA0EMKOCTH

. KosanuectBo
n/n Buj yueOHoit padoThI 4ACOB Cemectp 2
AyIUTOPHBbIE 3aHATHS 72 72
B ToMm 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 N3yYeHUs JUCUUIIMHBI

Pazmemnién B npuiioxkenuu 1 k pabodeii mporpamme.

3.3. Coaepxanue pa3aesioB IMCHUILTAHbBI

BBeaenue

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

Pa3nea 1. ludgdepennnanbHoe ucuucjieHne GyHKIuii 0QHON nepeMeHHOi

Tema 1. HucrnoBas nocnenoBaTebHOCTD. [Ipeaen 4uciioBoi mocneaoBaTeIbHOCTA U €T0
coiicTBa. @ynkuus. [Toctpoenue rpadukoB ¢pynkuuit. [Ipenen pynkunn. OCHOBHBIE TEOPEMBI O
npeznenax Gynkiun. [lepBriii u BTopoii 3ameuaTensHble peaensl. CpaBHEHHE 0ECKOHEYHO MabIX
1 0ECKOHEYHO OOJIBIIMX BETMYHH. DKBUBAJICHTHbIE OECKOHEYHO MaJlble BEJIMYMHBI.

Tema 2. HerpepsIBHOCTH (YHKIWI B TOUKE M HAa IPOMEXKYTKE, TOUKH pa3pbiBa GyHKIINH,
ux Kkinaccupukanus. ACUMOTOTH rpaduka GyHKIUH, UX KiIaccu(UKarms.

Tema 3. [IpousBonnas GpyHkmun. ['eoMeTprueckuii 1 GU3NISCKUN CMBICIT TPOU3BOTHOM.
[TpaBuna quddepeniypoanns U GopMyibl BEIYUCICHHS TPOU3BOAHBIX. Tabsuia npou3BOJHbIX
OCHOBHBIX JJIEMEHTApHBIX (pyHKIMI. Berancienne mpon3BOAHBIX (QYHKIMHA, 3aJaHHBIX Pa3JIny-
HBIM 00pazom.

Huddepennman. [IponsBoansie U qudQepeHrams BRICIUX MOpIakoB. [IpubnmkenHse
BBIYUCIICHHS ¢ TOMOIIbI0 AU depeHnnanos.



Tema 4. IIpaBuiio Jlonuransa. @opmyna Teinopa. PackpeiTue HeonpeneneHHOCTER pas-
JAUYHOTO THMA. Pa3nokeHne OCHOBHBIX 3JIeMEHTapHbIX PyHKIui o ¢popmyie Teitnopa. [Tpubnu-
YKEHHBIC BBIUMCIICHHSI ¢ TTOMOIIBI0 hopMyutbl Telinopa.

Tema 5. OcHoBHbIE TeopeMbl AU HEepeHINATBHOTO UCUUCIEHUSI. MOHOTOHHOCTh (DyHK-
II1H, SKCTpeMyMbl Heo0XoauMbIe B TOCTaTOYHBIE YCIOBHS MOHOTOHHOCTH, JIOKAIBHOTO 3KCTpe-
myma. MccnenoBanue Boiykiaoctu rpaduka pyHkiuu. Touku nepernda rpaduka GyHKIUH.

OOmas cxema uccnenoBanus GyHKIMH U 1TOCTpoeHus ee rpaduka. CBoiicTBa (yHKINH,
HeNpepbIBHBIX Ha oTpe3ke. Hanbomnbiee 1 HauMeHbllee 3Ha4eHus GYHKLINU Ha OTpE3Ke.

Paznen 2. InddepennuanbHoe ucunciaenne QyHKIU HECKOJIbKHX MePeMeHHbIX

Tema 1. @yHKIIMN HECKOJBKHMX NEPEMEHHBIX. JINHUM M MOBEPXHOCTH YpOBHA. YacTHbIE
npousBoaHbie. [lomubrit muddepennuan. IlponsBomHbie cOXHONW GYHKIIMA HECKOJIBKHUX TIEpe-
MeHHbIX. YacTHbIe IPOU3BOIHBIE U JU(depeHIraIbl BRICIINX nopsaakos. Teopema IlIBapua.

Tema 2. [IponsBoanas no HanpasieHuto. ['paguent. KacarenbHas k kpuBoid. KacatenbHas
IUIOCKOCTh M HOpMalib K moBepxHocTH. Dopmyna Teinopa. DxkcTpeMyM (QyHKIIMH HECKOJIBKUX
nepeMeHHbIX. HeoOXxoaumble 1 TI0CTaTOUHbIE YCIOBUS SKCTpEMyMa.

Pa3pnen 3. UHTErpasbHoe HCHYUCIEHHE

Tema 1. IlepBooOpaznas. Teopema cyliecTBOBaHMs HEOIPEACICHHOTO0 MHTerpayia. He-
OTIpeNIeICHHBI MHTETpall U ero CBOMCTBA. Tabnuiia WHTErpajJoB OT OCHOBHBIX 3JIEMEHTAPHBIX
byunkumii. MeToa HEMOCPEACTBEHHOTO HHTETPUPOBAHUS.

MeTobl HHTETPUPOBAHUS C TMOMOIIBIO 3aMEHBI IEPEMEHHOM, TOJIBEIEHUEM 101 3HaK nudde-
peHnumana. Metoa HHTErpUPOBAHHUS IO YaCTSIM.

WuTerpupoBanue paiMoHaIbHBIX Apo0ei, HHTETpUPOBaHUE HEKOTOPHIX BUAOB UPPALMOHATIBHBIX
U TPUTOHOMETPHUECKUX (QYHKIIMH.

Tema 2. 3agaun, NpUBOIALIME K MOHATUIO ONPEIEIIEHHOr0 MHTerpana. OnpeneneHHbIi
MHTETPaJl, €T0 CBOMCTBA. Y CIIOBHSI HHTEIPUPYEMOCTH. MIHTErpa ¢ mepeMeHHBIM IPEIEIOM UHTE-
rpupoBanus. Dopmyna Hetorona — JleiibHua. 3amMmeHa nepeMeHHOM B OIpeIeIEHHOM HHTETrpaje.

[IpunoxeHus onpeneneHHOro HHTErpaga B reOMETPUN U MEXaHUKE (BBIUYMCIIEHUE MJIOMIA-
JeH TIoCKuX (GUryp, AJIUHBI KPUBOM, 00BEMOB.

Tema 3. HecobcTBeHHBIE HHTETPAIBI TIEPBOTO M BTOPOTO poja (1Mo 6ECKOHEUHOMY IpOMe-
KYTKY, OT HEOIpaHUUEHHBIX (DYHKIMIA Ha KOHEYHOM ITPOMEXYTKE), UX CBONUCTBA.

Tema 4. 3agaun, NpUBOJAIIME K KPaTHBIM UHTErpajiaM. J[BOMHOM U TPOWHOM UHTErpabl,
ux cBoiicTBa. [IpaBuia BeIYMCIIEHUS ABOWHBIX HHTETPAJIOB.

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

No Tema 3aHaTHA
/o
1 Paszgen 1. DiaeMeHTHI MATEMATHYECKOI0 aHAJIM3A.

Hucnosass nociieoBaTenbHOCTh. [Ipenen 4uciIoBOM MOCIIET0BATEIbHOCTH U €ro
cBoiictBa. [IpaBuna mpegenvHoro nepexona. Oyukuus. [Ipexen ¢ynkuuu. Teo-
peMel o tipeaenax ¢hyHkuun. [lepBeiil 1 BTOpo 3aMedaTeNbHbIE MPEIETbI.

2 CpaBHeHHE OECKOHEUHO MaNbIX U OECKOHEUHO OOJBIINX BETUYNH. DKBUBAJICHTHBIC
0ECKOHEYHO MaJIbIe BEJTMYUHBI.

PackpsITHE HEONPENEIECHHOCTEN PA3IMYHOIO TUIIA

4 HemnpepsiBHOCTD (DyHKITHI B TOUKE U Ha TpoMexyTke. OMHOCTOPOHHUE TIPEICIIHI.
Toukwu pazpbiBa pynkuun. [Tpumepsl pemenus 3a1au

(O8]




5 [MpousBonnas ¢pynkun. [Ipasuna quddeperurpoBanust U GOpMyITbl BHIYUCICHUS
npou3BoaHBIX. Texuuka auddepeHunpoBanus

6 HuddepennmpoBanue oOpaTHBIX PYHKINN, PYHKITUH, 3 JaHHBIX HESIBHO, TTapaMeT-
pudeckw, Jorapudmuueckoe nuddepeHmpoBanue

7 Huddepenuman. ['eomerpudeckuii cmbica quddepennnana. [IpousBogasie u aud-
(bepeHanbl BHICIINX NOPSAKOB. [IpubnmkeHHbIe BRIYUCICHUS C TOMOIIBIO TU(-
(dhepeHIumanos.

8 IIpaBuio Jlonuransa. @opmyna Teinopa. PackpsiTue HEONIPEACICHHOCTEN pa3iiny-
HOTO TUTA. Pa3noskeHusi OCHOBHBIX 3JIEMEHTApHBIX (QyHKIHH 1o hopmyiie Makiio-
peHa.

9 [TpubnmxeHHbIEe BEIYMCIICHUS ¢ TOMOIIBIO hopmyabl Teitmopa.

10 | TTonHoe nccnenoBanue GyHKIMHA U HocTpoeHue rpadukos. [lpumepsr

11 | [TomHoe uccienoBanue QyHKIMI U mocTpoeHue rpapukos. [Ipumeps! (mpogomke-
HUE)

CamoctosrenbHas pabota Nel Ha ceMuHape 1Mo PYHKIMSIM OJHOU MEPEMEHHOM

12 | Pazgen 2. @yHKIMH HECKOJIbKHUX NepeMeHHbIX. JINHUU 1 MOBEPXHOCTH YPOBHSI.
YacTtHble npou3BoHbIe U AU depeHInan nepBoro nopsaKa.

13 | Tonusenii nuddepenmuan. [IpousBogusie cnoxHoi Qynkiuu. [IpousBoanas hyHk-
IIUH, 3a]aHHON HesiBHO. YacTHbIe MPOU3BOAHBIE U JU(QepeHIraIbl BEICIINX M0-
pankoB. Teopema IlIBapua.

14 | ITpousBojHas o HampaBJeHUIO. [’ paiueHT.

15 | OkcrpeMyM (YHKIHHM HECKOJIBKUX TEepeMeHHbIX. Heo0XoauMbie M TOCTaTOYHBIE
YCIJIOBHUS SKCTPEMYMa.

16 | CamocrosiTesbHast padota Ne 2 Ha ceMuHape 10 GyHKIUAM HeCKOJIbKHUX Mepe-
MEHHBIX

17 | Pa3znen 3. UHTerpajibHOE HCUUCIEHUE
[TepBooOpasnas. HeompeneneHHblii HHTETpal U €ro CBOMCTBAa. MeTox Hemocpes-
CTBEHHOI'O UHTETPUPOBAHUSI.

18 | MaTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI IEPEMEHHOM, TTOIBEICHUEM TI0]T 3HAK JTU(-
depennnana. MeTo1 UHTETPUPOBAHUS 110 YACTAM

19 | MHTerpupoBanue palMoHaNbHbBIX 1po0eli, THTETpUPOBaHUE HEKOTOPHIX BUAOB HUp-
paIoHaIbHBIX QYHKIIHIA

20 | aTerpupoBaHue TPUTOHOMETPUUECKHUX (DYHKITHI.

21 | Beluncnenue omnpenesieHHbIX MHTErpajioB no ¢opmyne HeroTona-JleiiOnuma. 3a-
MEHA [IEPEMEHHON U UHTETPUPOBAHUE IO YACTSAM B ONPEACICHHOM HHTErpaJie.

22 | IlpunoskeHUs ONPEEIIEHHOTO UHTErpajla B TEOMETPUN U MEXAHUKE (BBIYMCIEHUE
TJI0MAeH TWIOCKUX (PUryp, ITMHBI KPUBOH).

23 | [IpunoskeHUs ONPENEIEHHOTO UHTErpajia B TEOMETPUM U MEXAaHUKE (BBIYMCIIECHUE
00BEMOB, TUIONIA/Iel TOBEPXHOCTH).

24 | HecoOcTBeHHBIE HHTETpabl IEPBOIO U BTOPOTO POJIA, UX BBIUUCIICHHUE.

25 | 3apaum, NpUBOJAILIME K KpaTHBIM MHTETpaiaM. Beuncienrne JBOMHBIX HHTETPAJIOB
CBEJICHHEM K MIOBTOPHBIM. 3a]jaul Ha U3MEHEHUE NOPsAIKa MHTETPUPOBAHMSI B IBOM-
HOM MHTErpase

26 | 'eomeTrpuueckue U GU3NYECKUE MPUIOKEHHUS KPATHBIX HHTETPAIOB, IPUMEPHI BbI-
YHUCJICHHUSI.

27 | KoHTpoJIbHOE TECTUPOBAHHUE MO KYpCy
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4. YueOHO-MeTOAN4YeCKOe U HH(POPMaIIHOHHOE 00ecTedeHue

4.1. HopmarTuBabie 1o0kyMeHTBI U 'OCThI

®I'OC 15.03.04. ABTOMaTH3aMA TEXHOJOTHYECKHUX MPOLECCOB U Mpou3BoACTB. 2021 T.

OII «ABTOMaTH3aIMs TEXHOJIOTUYECKHUX MPOLIECCOB U MPOU3BOACTB.» HamnpaBieHHOCTD
(mpoduns) PoboTel 1 poboToTexHMUeckue ycrpoiicta. 2023. (rog Hadana oOydyeHus-2023).
AkaneMu4ecKuil yueOHbIH I1aH 1o HampaBieHuto noarotoBku: 15.03.04 ABromaruzamnus
TEXHOJIOTHYECKHUX MPOIECCOB M MPOou3BoACTB. [Ipoduias: Po60TH 1 poboTOTEXHHUECKHE
ycTpoiictBa. 2023.

Vka3 Ilpesunenra Poccutickoit @enepanuu ot 01.12.2016 Ne 642 «Crtparerun Hay4yHO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickon denepaunny».

[Tpuka3z MunuctepcTBa 06pa3oBanus U Hayku Poccuiickoit ®eneparuu ot 23.08.2017 Ne 816
«O06 ytBepxknenuu [lopsiika MpUMEHEHUs OpPTaHU3AlUSIMH, OCYIIECTBISIONIMME 00pa3oBa-
TEJbHYIO 1€ATEIbHOCTD, NIEKTPOHHOTO 00YUYEHUS, AMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTHH MpU peann3aui 00pa30BaTeIbHBIX MPOTPAMMY.

4.2. OcHoBHas JuTEpaTypa:

®duxterronsi] .M. OcHOBBI MaTEMaTHYECKOTO aHAIN3a: YIYCOHHK 1)1 BY30B, 15-¢ u3j.,
crep. CII6, Jlanb. 2023. Yacts 1. 444 c.

@uxrtenronbil [.M. OCHOBBI MAaTEMATHYECKOTO aHAIIN3a: YICOHUK IS BY30B, 14-¢ U3,
crep. CIIO, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc maremaruyeckoro aHanuza. T.1. luddepenunansHoe 1 uH-
TerpajibHoe McUucieHus QyHKIMH 0HON nepeMeHHON. Psnbl: YueOHuK [DeKTpoHHBIH pe-
cypc]: yueb. - DnexTpoH. naH. - Mocksa: ®usmariut, 2015. - 444 c. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3ari. ¢ sxpaHa.]

4.3. JlonmoJiHUTeJbHAS JJUTEPaTypa:

[TuckynoB H. C. {uddepenumanpbHoe 1 HHTETpaIbHOE UCYUCICHHS I BTy30B. B 2-x ToO-
Mmax. M.: Murerpan - [Ipecc, 2009 — 416, 544 c. 180 ak3.
3yokoB B.I'., JIsxosckuii B.A., Mapteiaenko A.U., Munoctes B.b., ITymkaps E.A. Kypc ma-
TEMATHUKH ISl TEXHUYECKUX BBICIINUX y4eOHbIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
9K3.
Kpatkuii kypc BbIcIIel MaTeMaTHKH [DNEKTpOHHBIA pecypc]: y4deO. - DIeKTpoH. JaH. -
MockBa:  HJamkoB wu K, 2017. - 510 c¢. [Pexum  pmocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ sxpaHa. ]
byrpos f.C., Huxonbckuit C.M. Briciias maremaTrka: y4eOHHUK SISl By30B B 3-X TomMax. M.:
Hpoda, 2009.
HuTerpanbHoe ucurciaeHue QyHKIUH OJHON U HECKOJIBKUX TIEPEMEHHBIX. Teopus MmoJsi: Me-
TOJIMYECKUE yKa3aHHUs M BapUaHThI pacueTHo-rpaduueckux padot // bonynoB M.A., bopo-
nuna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMI», 2009.
Marematnueckuii ananus. Teopus mpenenoB u nudepeHaIbHoe HCUUCICHNE: OCHOBHBIE
MOJIOXKEHUST TEOPHUH, METOJUYECKHE yKa3aHUsI U BapUaHThI pacueTHO-TpadudecKkux padbort //
bonynos M.A., boponuna C.U., Koporkosa H.H., Tkauenko O.11. M.: MI'TY «MAMW»,
2009.

4.4. DJeKkTpoHHBbIE 00pa30BaTeJbHbIE PECYPCHI



[IpoBeneHune 3aHATHIA U aTTECTAlNi BO3MOXXHO B AMCTAHIIMOHHOM (hopMmarte ¢ MpUMEHEHHEM CH-
CTEMbl JIUCTaHLMOHHOro o0ydeHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTtemaTuka» 3IEKTPOHHBIX 00pa3oBarenbHBIX pecypcoB (DOP) mo BceM pazaenam
POrPAMMBI..

DeMeHTBl MaTeMaTHYECKOTO
aHaNIM3a

WHTerpanbHOE NCUUCTICHNE
GbyHKIMHA 0JTHOW IEpEMEHHOM
HuddepennnaibHOe UCUHUCTE-
HUe (QyHKIUI HECKOJIBKUX I1e-
PEMEHHBIX

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

Pa3pabotannbsie DOP BKII04AIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsinox npoBeneHust pabOT B JUCTAHLIMOHHOM (pOopMaTe yCTaHABIMBAETCS OTAEJIbLHBIMH PacIio-
PSDKEHUSIMH ITPOPEKTOpa MO yueOHOM paboTe 1/UiIi HEHTPOM yueOHO-METOIUUECKOM padoThI.

Kaxnmpiii cTyfeHT oOecrieueH WHAMBUAYATbHBIM HEOTPAHHMUYEHHBIM JIOCTYIIOM K AJIEKTPOHHOU

OMOJIMOTEKE MOCKOBCKOI'O ITOJIMTEXA

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

HHTepHET-pecypchl BKITIOYAIOT YU4EOHO-METOIMYECKHE MAaTEPHAIIBI B AJICKTPOHHOM BHJIE, MPEJ-

CTaBJICHHbIE Ha caiiTe mospolytech.ru B pazaene: «lleHTp MaTreMaTndeckoro 0Opa3oBaHuUs»

(http://mospolytech.ru/index.php?1d=4486,

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

[Tone3nble yueOHO-METOAMYECKHE U MHPOPMAITMOHHBIE MaTePHAIIBI PEACTABIICHBl HA CalTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHDOPMATMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTh « THTEpHET» ISl OCBOCHUS

TUCIUIITMHB: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIu1leH3HOHHOE H CBOOOTHO paclpocTpaHsieMoe MPOorpaMMHoe
odecreyenue

Ne| Hammenomanme | PaszpaGoruuk [10 | Joctymuocts (mu- [ Ccbiika Ha Equnslii peectp
(mpaBooOnama- | LIEH3MOHHOE, CBO- | POCCHMCKHX MPOTpaMM JIJIst
TEJNb) 0601HO pacnpo- OBM u B/] (npu Hanmuum)
CTpaHsEMOE)
1 | Astra Linux | OO0 JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_1d=9540
ACTPA" 36
2 [MoitOduc OO0 "HOBBIE JlunieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NUN" 75




4.6. CoBpemeHnHblIe npodeccHoOHATbHBIE 0a3bI JAHHBIX M HH(POPMAILIHOHHBbIE CIIPA-
BOYHbIE CHCTEMBI

Ilepeyenns pecypcoB cetu UHTepHET, JOCTYNHBIX /ISl 0CBOEHUS TUCUMILUINHBI:

HaumeHoBaHue Ccbliika Ha pecypc JocTynHoOCTH

NudpopmaniuoHHO-ClIPaBOYHbIE CUCTEMbI

https://stackoverflow.co Hloctynia B ceru M-
Stack Overflow m/ TepHET O6€3 orpaHuye-

HUN

WNudopmannonnsie pecypesl Cetu
KoncynbrantlInroc

http:// www.consultant.ru | [loctymao

[Topran @enepanbHbIX rocynap-
CTBEHHBIX 00pa3oBaTeIbHBIX cTaH- | http://www.fgosvo.ru. JloctymnHo
JApTOB BBICILIETO 0OPAa30BaHUS

J1eKTPOHHO-0UOINOTEeYHbIE CHCTEMbI

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

HUU
IPR Books https://www.iprbookshop | Hoctynna B cetu 1n-
v/ TepHeT 0e3 orpaHuye-

HUU

IIpodeccnonanbHbie 0a3bl JTAHHBIX

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

MoJIUTeMaTHuecKas peepaTuBHO-
oubnuorpaduyueckas u
HayKoMeTpuueckas (OubmmuomeTpu-
yeckasi) 6aza TaHHBIX

5. MaTepuaJibHO-TeXHUYECKOe o0ecnevyeHne Q1 CIUITHHbI

MarepranbHO — TEXHUYECKas 0a3a YHUBEPCUTETA 00CCIICYNBALCT IPOBEACHHIE BCEX BUIIOB
3aHSTHH, IPEyCMOTPEHHBIX YUYE€OHBIM TIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAHUTAPHBIM H
MIPOTUBOTIOXKAPHBIM MPABUTIAM H HOPMaM.

Kadenpa «MaTtematuka» He pacrnionaraet COOCTBEHHBIM ayIUTOPHBIM (POHIOM H UCTIONb-
3yeT yueOHbIe ayJUTOPHH U3 001ero (hoHaa yHUBEPCUTETA.
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HpI/I H606XOILI/IMOCTI/I IJi IIPOBCACHUA MHTCPAKTUBHBIX MMPAKTUYCCKUX 3aHATUH HCIIOJIb3Y-
IOTCA KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTECTA.

6. MeToanueckue peKOMeHAAlMU

6.1. MeToanyecKkue peKOMEHIAUMH ISl PenoJaBaTeJisi
10 OPpraHu3aNuu 00yYeHust

[Ipexne Bcero, cienyer o0paTUTh BHUMAaHUE CTYACHTOB Ha TO, YTO MPAKTHUECKU BECh U3Y-
YyaeMblii MU MaTepHall He TpeOyeT Kakoi-JInO0 CrennanbHON (JONOTHUTEIbHOM) MOATOTOBKH U
BITOJTHE MOJKET OBITh yCIIEIITHO M3Y4€H, €CITH CTYACHTHI OyIyT MOCEIaTh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATH JOMAIIIHUE 3aJlaHMs U I0JIb30BaThes (MIPH HEOOXOIMMOCTH) CHUCTEMO IUIaHOBBIX
KOHCYJIbTAIlMil B TEUEHUE KaXKJI0r0 ceMecTpa. Boienmume B Kypc MaTaHanu3a pas3zelibl IBISIOTCS
KJIACCUYECKHMH, B TO 5K€ BPEMsI OHU NTPAKTUYECKH OPUEHTUPOBAHBIL, TAK KaK UMEIOT IIUPOKOE pac-
IPOCTPaHEHUE JJIs PEIICHUs] Pa3HOro poja 3a/1ay BHYTPU CaMOM MAaTeMaTUKU U MPUKIAIHBIX 3a-
Jad. MIX ocBOEHHE NMOMOKET CTyAEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO ¥ IACBMEHHYIO PEUb, YCICITHO MPUMEHSITh HAKOIUICHHBIE 3HAHHS B TPO(eCCHOHATBHOM
JESATEIBHOCTH.

Heobxonumo ¢ camoro Havasia 3aHSTHI PEKOMEH0BAaTh CTYJ€HTaM OCHOBHYIO U JIOIOJI-
HUTEJIBHYIO JIUTEPATYypPy, a B KOHLE CEMECTPA 1aTh CIIMCOK BOIIPOCOB JIJIs TIOATOTOBKH K 9K3aMEHY.

Ha mepBoM 3aHSATHH 1O JUCHUIUIMHE CIIEyeT 0053aTeIbHO MPOUHPOPMHUPOBATH CTYACH-
TOB 0 BHJIE M (hopMax TEKYyILIeH U MPOMEKYyTOYHOH aTTecTaluil o TUCIMIUIMHE, CPOKAX UX MPO-
BEJICHUSI, YCIIOBUSAX JIOIyCKa K MPOMEKYTOYHON aTTECTALUU, IPUMEHEMBIX BUIAaX IPOMEXKY-
TOYHOT'O KOHTPOJIS.

W3noxxeHne TeopeTHUecKoro Marepuana JOHKHO COMPOBOXKAATHCS HWIUTFOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOPAaHHBIMH MpenoaBaTeiaeM TaK, YTOObl TEXHUYECKHUE TPYAHOCTH U
BBIKJIQ/IKM IIPU PELIEHUH 33Jaud HE OTBJIEKAIM OT IJIABHOI'O: OCMBICICHUSI WJIEU U CYTH IIpUMeE-
HseMbIX MeTon0B. CrenyeT Bceraa yKa3plBaTb IPUMEPBI TPAKTUYECKOIO IIPUMEHEHUS pacCMOT-
PEHHBIX Ha 3aHIATUIX YpaBHEHUH U GpopMyII.

[IpakTuyeckue 3aHATHS JOJKHBI ObITh OPraHU30BaHbI MIPENOIaBaTeNIeM TaKUM 00pa3oM,
YTOOBI OCTAaBaJIOCh BPEMsI Ha MEPUOJNIECKOE BHITIOJHEHUE CTYIEHTAMH HEOOJBIIOW CaMOCTOS-
TEJIbHOM pabOThI B ay TUTOPUH JJISl IPOBEPKU YCBOCHUS M3JI0)KEHHOTO MaTepHuaa.

[IpenonaBaTesns, BeAyIIHIA MPAKTHUECKUE 3aHATHS, JOJDKEH COTJIACOBHIBATh yU4eOHO-TEMa-
TUYECKUH TJIaH 3aHATUH C JIEKTOPOM, UCIIOIb30BATh €IUHYIO CUCTEMY 0003HAUYEHUI.

[IperonaBaTemnio cieayeT T0OMBATHCS CUCTEMAaTHYECKOW HENPEPHIBHOW PadOTHI CTY/ICH-
TOB B TEUCHHE CEMECTPa, HEOOXOMMO BBISBIISATH CUIIBHBIX CTY/I€HTOB U IMIPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO poja OJIMMIIMAJaX U KOHKYpCax.

CTyzneHT HOKEH OLyIaTh 3aMHTEPECOBAHHOCTD MPENOJABATENsl B JOCTUKECHUM KOHEY-
HOTO pe3yJibTaTa: B NMPUOOPETEHHH OOYYaIOIIMMUCS MPOYHBIX 3HAHUM, YMEHUM U BiaJEeHUsS
HaKOIJICHHOM nH(popManueit 1i1s pereHus 3a/1a4 B IpopecCUOHATBHOMN e TebHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

[IpoBeneHue 3aHATHIA U aTTECTAIIMK BO3MOXKHO B JIUCTAHIIMOHHOM (opmaTte ¢ MpuMeHe-
HHEM CHCTEMBbI TUCTaHIMOHHOTO o0yueHus yHuBepcuteta (CJO-LMS) Ha ocHOBe pa3paboTaH-
HBIX Kadeapoi «MaremaTrkay dIeKTPOHHBIX 00pa3oBaTeabHbIX pecypcoB (DOP) mo Bcem pazje-
Jam nporpammsl (cMm. 1. 4.4).

[Mopsimok mpoBeaeHust paboT B TUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTJCIbHBIMU
pacmopsHKeHUSAMHU MPOPEKTOpa Mo yueOHOH padoTe W/ HEHTPOM y4eOHO-METOIUYECKOi pa-
OOTHI.
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6.2. MeToauyeckue yKazaHus JJI51 00y4arOUUXCS 110 OCBOCHH IO
AUCHMILIAHBI

Pasznen 1: nuddepenunanbHoe HcHHCTeHHE PYHKIUI 0HOI NTepeMeHHOH

[Tpu u3ydyennn quddepeHnaIbLHOro HCUNCIeHUs QyHKIMA OHOM IepeMeHHO oOpaTHTe
BHHMaHHE Ha TIOHATHE Mpesena GyHKIUHN B TOUYKE M METOBI ero BeruucieHus. [Ipexen — oxHo U3
OCHOBHBIX MOHATHIA MaTeMaTH4YecKoro aHanusa. Ilpu BblYMCICHHU MpenesoB (QyHKIMHM HAJO,

0 o
IPEXKIE BCETO, BBIACHUTL XapakTep HeompeaeiaeHnoctd | —, —, 0-00, 00 —00, 17 |. YrolOw
o0
OBJIAIETh TEXHUKOM PEIICHNUs 3a/1a4 Ha BBIYUCIICHUE MIPEEIIOB, HAI0 3HATh JIBA 3aMeyaTeIbHbBIX
npezena, TabInIly SKBHBAJICHTHBIX OCCKOHEUHO MaJbIX, IpaBuiIo JlonmuTans, pa3anyHble TPUEMBbI
PaCKpBITHSI HEOTIPEIEICHHOCTEH B 3aBUCUMOCTH OT BHJIAa (DYHKIIMU U PEIIUTH JOCTATOYHO OOJIb-
I10€ KOJIMYECTBO 3a1ad.

[Ipu u3ydeHuu TeM, MOCBSIICHHBIX MPOM3BOIHOW W HuddepeHrany (QpyHKIUH, HATO0
OCMBICIIUTH MX TEOMETPUYECKUI CMBICII, TIOHUMATh pa3iinune MeKay HUMH (auddepenuai - 3To
TJIaBHAs JTMHEHHAas 4acTh npupaieHus GpyHkiun). TBepao 3HaTh (kak Tabauiy yMHOXKEHuUs) Gpop-
Mysbl AuddepeHInpoBaHNs OCHOBHBIX AJIEMEHTAPHBIX (PYHKIMN W TipaBmia nuddepeHupoBa-
HU (BCE, KOHEUYHO, HO 0COOEHHO NpaBmiIo AuddHepeHIupOBaHHS CI0KHON QyHKINH).

OOGpaTtuTe BHUMaHHE TaKKe Ha 0COOCHHOCTU nudepeHupoBanms GyHKIHHA, 3aJaHHBIX
B HESIBHOHM (popMe, TapaMeTpHUECKH, Ha IPUEM JIorapupMuuecKoro 1udepeHnpoBaHusl.

Crenyert 4eTKo 3HaTh U YMETh IPUMEHATH aITOPUTM HCCIIEOBaHUS (QyHKIMH 1 OCTpoOe-
HUS TpaUKOB: ONpeieIeHNe TOUEK pa3pbiBa (M UX KiIaccu(UKaIUIO), aCUMIITOT rpaduka (BepTH-
KaJbHOW, HAKJIOHHOM, TOPU30HTAIBHOI), HEOOXOANMBIE M JOCTaTOYHBIE YCIOBUSI MOHOTOHHOCTH
(YHKINH, CYIIECTBOBAHUS JIOKAIBHOT'O KCTPEMyMa, MPOMEKYTKOB BBITYKJIOCTH U BOTHYTOCTH
(GyHKIMH 1 TOYEK Tieperuoa.

Pasnen 2: nuddepenunanbHoe HCHHCTEHNE (PYHKIIUI HECKOJIbKHUX NEPEeMEeHHbIX

[Tpu n3yueHnn JaHHOTO pazjesa 00paTUTe BHUMAaHUE HA TO, YTO (DYHKIMA ABYX MEpEMEH-
HBIX UMEET HAIJISAHBIA TEOMETPUUECKHUNA CMBICIT — 3TO IOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE
Hazno ocMBICIUTB MOHATHS YaCTHBIX MPOU3BOAHBIX M OJTHOTO AuddepeHIraia 1 0Co0eH-
HOCTb MX BBIYMCJICHHS, OBJIAJETh TEXHUKON BBIUMCIICHUS MPOU3BOAHBIX OT CIOXKHOU (pyHKIHU

HECKONBKUX TepeMeHHbIX. CileyeT 06paTHTh BHUMAHKE Ha TO, 4To 11 ¢yHkumn Z = z(X, )
2 2
0°z 0°z

Ox0y - 0yox

CMeIlIaHHbIE YaCTHBIE IPOU3BOIHBIC BTOPOTO MOPSIKA PABHBI MEKIY COOOIA: (Teo-
pema IlIBapua), To ecTh NOPAAOK JUPPEepEeHIIMPOBAHUS HE UMEET 3HAUCHUS.

Jnist yHKIMU HECKOJIBKHUX MTEPEMEHHBIX CKOPOCTh H3MEHEHUS (PYHKIUHU B IPOU3BOJIEHOM
HalpaBJIEHUU XapaKTepU3yeTCcsl IPOU3BOIHON 110 HANpPaBJICHUIO, @ HAMOOJIbINAs CKOPOCTh U3Me-
HeHHs QyHKIMH OyJeT B HAIPaBICHUHN BEKTOPA TPaIUEHTA.

Craenyer oOpaTuTh B 3TOH TeMe BHUMaHUE Ha HEOOXOJIUMOE U JJOCTATOYHOE YCJIOBUS CY-
IIECTBOBAHUS DKCTPEMyMa (PYHKIIMH HECKOJIBKHUX ITEPEMEHHBIX.

Pazgen 3: nHTErpanibHOE HCYHCIICHHE
B nHTEerpasbHOM MCUMCIIEHHM pellaeTcs 3ajgada, OOpaTHOM TOH, KOTopasi paccMaTpHBa-

nach B U hepeHInaT-HOM HCUHUCIeHIH: He0OX0MMMO HalTy 1ist nanHo# dynkmun f (X) Takyio

(GyHKIHIO, MPON3BOAHAS OT KOTOPOH OblTa OBl paBHa 3a7aHHON. IHTEerpupoBanue GyHKINN — 10-
CTaTOYHO CJIOXKHBIH pa3/ies] MaTeMaTHUKHU, OBJIa/IETh KOTOPHIM MOXHO TOJBKO, €CJIU CTYAECHT «BO3b-
MET» 10CTaTOYHO OOJIBIIOE KOJUYECTBO UHTErPAIOB PA3HOIO TUIIA.
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Hano TBepao 3HaTh TaONHIly HHTErPAJIOB OT OCHOBHBIX JIEMEHTApHBIX (PYHKIIUH, OCHOB-
HBIE METO/IbI HHTETPUPOBaHMs (3aMEeHa IEPEMEHHOM, MTOBEICHHE 1101 3HAK MU PepeHnnana, -
TETPUPOBAHUE TIO YACTSIM, TPHEMBI BBIYHCIICHNS HHTETPAJIOB OT PAllMOHAIBHBIX Jpo0OeH, OT pas-
HOTO TUTIA TPUTOHOMETPUYECKUX (DYHKIIHUI).

Hazmo ocMBICIHTE €AMHCTBO MOIXOMAA K IIOCTPOCHHUIO OTIPENIEIICHHBIX, KPATHBIX, KPHBOJIH-
HEWHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MIOCTPOCHHE HEKOTOPOH WHTErpaJIbHONH CYyMMBI H IIpe-
JIETIbHBIN MTEPEXO/.

3HaTh Nr€OMETPUYECKHI CMBICI U OCHOBHYIO ()OPMYJTy BBIYUCICHHSI ONPEAEICHHBIX UHTE-
rpanoB — popmyiry Hetorona — JleiitbHuIa, reoMeTpruecKue U GU3NIeCcKue MPHIOKEHHS OTpeie-
JICHHBIX W KPaTHBIX WHTErpajioB, yMETh HAXOMUTh IUIOIIA/Ab TUIOCKOH (UTYpBI, JUTMHY KPUBOH,
00BEM U TIIOMIAIb TIOBEPXHOCTH TEJ BPAILICHHUS.

7. ®OH OLICHOYHBIX CPEACTB

@DOoH/ OLICHOUHBIX CpeACTB NpezcTaBieH B [Ipunoxenun 2 k paboueit mporpaMMe M BKJIIOYAET
pa3aens:

1. MeTopI KOHTPOJIS U OIICHUBAHUS PE3YJITATOB O0YUSHUS.
2. lllkana ¥ KpUTEPUH OLIEHUBAHUS PE3yIbTaTOB O0yUEHUSI.
3. OueHOYHBIE CPECTBA.

3.1. Tekyumuii KOHTPOJIb.

3.2. IlpoMexxyTOUHas aTTeCTalus.
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Ilpunooscenue 1

CTpykTypa u coaep:kaHue IMCHUIIMHBI « MaTeMaTH4eCKUi aHAJIN3)»
110 HATIPABJICHUIO MOATOTOBKH
Hamnpasnenue noarotoBku
15.03.02 «TexHoJiorn4ecKkre MallIMHbI U 000PYA0BAHHE)
OGpa3zoBarenbHas nporpamMma (Ipouiib TOATOTOBKH)
«PeBepc-MHKUHUPHUHT NIPOLECCOB U 000PYAOBAHUS
®opma 00y4eHHS : OUHASA

I'ox natopa: 2023/2024

(bakanagp)

Buasbi yueOHoli padoTsl,

Buabl camocTosiTe/IbHOM pa-

BKJIIOYAsI CAMOCTOSITEJIbHYIO Popmer
« padoTy CTyIeHTOB ! bom! arrecra-
=
Ne 5 = B ’ CTyaeHnToB HH
Paznen 2 g 3 M TPY/A0E€MKOCTH B Yacax
n/n Z ° =
o = 8 Pe-
Jl | II/C | JIa6 | CPC | KCP | K.P. | KIIL | PTP | ¢e- | K/p ) 3
par
Bropoii cemecTp
Paznen 1. TuddepenunaibHoe uc-
1.1 Aubep 2 1 2 2 4 +

yncjeHue GyHKIMA OTHOM mepeMeH-
HOii. YncioBas mocie10BaTeNIbHOCTb.
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[Ipenen ynucaoBoi MoOCIEA0BATEILHOCTH
u ero cBoiicTBa. [IpaBuna npenenbHOro
nepexona. Oyuxuus. [peaen Gpynkium.
Teopemsl 0 peaenax GyHKIUU.
Boiaaua 3aganmii PI'P Ne 1 mo mare-
MATHYECKOMY aHAJM3Y.

1.2

[IepBrIit 1 BTOPOM 3amedaTesbHbIE IIpe-
nenbl. beckoHeuHo Maible 1 OECKOHEUHO
OonblIME BEIUYMHBI. OKBHBAJICHTHBIC
0ECKOHEUHO Majible BeIMYUHBI. Packpbl-
TUE HEOIIPEIEICHHOCTEN pa3HOro THIIA.

1.3

HenpeposiBHOCTh (DyHKIIHI B TOUKE M Ha
mpoMexyTke. OTHOCTOPOHHUE IIPEEBL.
Touxu pa3peiBa GyHKINH, UX KITacCUPH-
Kalysl.

1.4

[IpousBognass Qyskuu. I'eomerpude-
CKMI 1 MEXaHHYECKUI CMBICT POU3BO/I-
Hou. IlpaBuna mauddepeHuupoBanus u
(hopMyNbl BBIYUCIICHUS MPOU3BOIHBIX.
Tabnuia npou3BOIHBIX OCHOBHBIX dJie-
MEHTapHBIX (QYHKIUH.

1.5

Huddepenuuan. [IpousBoansie u nug-
(depeHanbl BBICIIUX MOPSAIKOB. [Ipu-
OJMDKCHHBIE BBIYUCICHHS C TIOMOIIBIO
G hepeHITHAIIOB.

1.6

[IpaBuno Jlonurtansa. @opmyia Teiopa.
Pazmosxennst OCHOBHBIX OJICMCHTAPHbBIX
¢byskmmii o ¢opmyne Teiinopa. Ilpu-
OJMKEHHBIE BBIUYMCICHUS C IIOMOIIBIO
dbopmyer Tetinopa.
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1.7

OcHoBHEIE TeopeMbl TuddepeHaIb-
HOTO  HCYHCJIEHUS. MOHOTOHHOCTB
¢byHKkIMH, KCcTpeMyMbl. HeoOxoaumere
Y JIOCTaTOYHBIE YCIIOBHS MOHOTOHHOCTH,
JIOKanbHOTO JKcTpemyma. Mccnemosa-
HUE BBIMYKIOCTH Tpaduka (yHKIUH.
Touku neperuoda.

1.8

O0m1ast cxema ucciieoBaHus QyHKIMU U
noctpoeHuss ee rpaduka. CpoiicTBa
(GyHKIMHA, HENpEepBIBHBIX Ha OTpe3Ke.
HauOosnbiiee 1 HauMeHblee 3HAYCHMS
(GYyHKIIMK Ha OTpE3Ke.
CamocrosiTesibHas padora Nel Ha ce-
MHHape MO0 (PYHKUMSAM OJHOI mepe-
MEHHOM

1.9

Paznen 2. ®DyHKUMA HECKOJIbKHUX Iie-
peMeHHBIX. [Ipenen u HenmpepbIBHOCTS.
OcHOBHbIE  CBOWMCTBA  HEMPEPBHIBHBIX
¢bynkuuit. Yactasle npousBoansie. [om-
Hbi Tuddepernnan.

Boinauya 3apannii PI'P Ne 2 no ¢gynk-
MM HECKOJILKHUX IIePEeMEHHbIX

1.10

[IpousBomHbIE CIHOXKHOUW (YHKIIUU HE-
CKOJIBKMX I€peMeHHBIX. YacTHble mpo-
U3BO/IHbIE U UG depeHIanbl BBICIINX
nopsakoB. Teopema IllBapua. IIpous-
BOJIHAs IO HAIpaBJICHHIO. [ paireHT.

10

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

11
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CamocrosiTesibHass pabora Ne2 Ha ce-
MHHape MO (QYHKIUAM HECKOJBbKHUX
nepeMeHHbIX

1.12

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

Boiiaua 3aganuiit PI'P Ne 3 no unTe-
rpajbHOMY HCYHCJICHHIO

12

1.13

WuTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
NepEeMEHHOH, TOABEJICHUEM IO/ 3HAaK
muddepennmana. Metoq MHTErpUpoOBa-
HUSI IO YaCTSIM

13

1.14

WNHuTerpupoBanre panuoHAIBHBIX JIPO-
Oell MHTErpUPOBaHHE HEKOTOPBIX BHUIIOB
UppAlMOHANLHBIX M TPUTOHOMETpHUYE-
CKHMX (DYHKITHI.

14

1.15

3agaun, NPUBOASIINE K TOHITHIO OIpe-
JeneHHoro uHterpaina. CoiicTBa orpe-
nerneHHoro uHrerpana. @opmyna Heto-
ToHa-JIeliOHuIIa. 3aMeHa IepeMeHHON U
WHTETPUPOBAHUE MO YACTIM B OIpeje-
JICHHOM MHTErpase

15

1.16

[IpunoxxeHuss  ONpPENENIEHHOT0  HMHTE-
rpaja B TEOMETPUU U MEXaHUKE (BBIYHC-
JICHUE TIUIOMIaIe TUIOCKUX  (uryp,
JUTMHBI KPUBOH, 00bEMOB, IIJIOLIA/ICH T0-
BEPXHOCTH).

16

1.17

HecoOcTBeHHbIE MHTErpajibl NEPBOro U
BTOPOT'0 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 aABou-

LI8 | yx MHTETPAJIOB CBEJACHUEM K IMOBTOP- 18 6 4
HeIM. ['eomeTpuueckue u Qu3nIecKue
MIPUJIOKEHUS KpPATHBIX MHTETPaJoB
KoHTpoJIbHOE TECTUPOBAHUE
dopMma aTTecTaluu 19-21
3

Bcero yacos nmo gucuuILInHE 3

18| 54 72 CaM.

PI'P
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCHMUILINHE

«MaTteMaTHYEeCKUH aHAJIN3»

1. MeToabl KOHTPOJISAA M OLIEHUBAHUSI Pe3yJIbTATOB 00y4YeHUs

JU1st KOHTPOJISL yCIIEBAEMOCTH M KaUeCTBa OCBOCHMS JJUCLUIUIMHBI HACTOSILEH porpaMMoi
IIPEyCMOTPEHBI CIEAYIOINE BUIAbI KOHTPOJIS:
- KOHTPOJIb TEKYIEH YCIIEBAEMOCTH (TEKYIINHA KOHTPOJIb);
- IPOMEKYTOYHAsI aTTeCTalus (9K3aMEH).

2. lllkana v KpUTEpUHU OLIEHUBAHUS Pe3YJIbTATOB 00yYeHUsI

®opMa NPOMEKYTOUYHOM ATTECTALUM: IK3aAMEH

[IpomexyTouHas aTTectanus ooyyaromuxcs B (popMe 3K3aMeHa MPOBOJUTCS MO pe3yIbTaTaM
BBITTOJIHEHHSI BCEX BHJIOB yUEOHOM pabOTHI, MPeyCMOTPEHHBIX YIEOHBIM IIJIAHOM IO TAHHOW TUCITH-
IUIMHE, TIPU 3TOM YUYUTBIBAIOTCS PE3yJbTaThl TEKYIIETO KOHTPOJS yCIEBAEMOCTU B TEUEHHE Ce-
MecTpa. OneHKa CTeNeH! JOCTHKEHUS 00yYarolUMHUCS MJIaHUPYEMBIX Pe3yJIbTaTOB 0O0YUYEHHS 1O
JUCIUILIMHE POBOJIUTCS MPENOJaBaTeNeM, BEAYIIUM 3aHIATHS N0 AUCUUIIIIMHE METOJIOM SKCIIEPT-
HOU oueHKH. I1o uToram mpoMeXyTO4HOM aTTECTALMU 10 IUCLHUIUIMHE BBICTABISETCS OLCHKA «OT-
JIMYHOY, «XOPOILO», «yJOBIECTBOPUTEIBHO» HIIU «HEYIOBICTBOPUTEIBLHOY.

IIxana oueHUBaHUA Onucanune

BrimosnHeHsl Bce 00si3aTesIbHbIC YCJIOBHMS TNOATOTOBKH CTY-
AeHTa K NPOMEXKYTOYHON AaTTecTallMH, IPEIyCMOTPEHHbIE
nporpaMMmoil aucuuIuinHel. CTYIEHT €MOHCTPUPYET COOTBET-
CTBME 3HaHUH, YMEHUH, HABBIKOB [T0Ka3aTelsIM, IPUBEIECHHBIM B
OT1nu4HO TabJIMIax, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBBIKAMU, MIPUMEHSET UX B CUTYaLUSAX MOBBIIIEHHON CIIOKHO-
ctu. IIpm 3TOM MOryT OBITH JOMYLICHBI HE3HAUYUTEIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPyAHEHUsS NpPU TEpPeHOCe 3HAHUM U
YMEHHM Ha HOBBIE, HECTAHJAPTHBIE 3a/1a4U.

BelnosiHeHBl Bce 00si3aTeslbHbIE YCJOBHSI NMOATOTOBKH CTY-
AEHTAa K INPOMEKYTOYHOH AaTTeCTAlMH, IPEIyCMOTPECHHbIE
nporpaMMoi qucHMIIMHbL. CTyIEHT I1EMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB II0KA3aTeIIIM, IPUBEICHHBIM B
TabJIMIAaX, ONEPUPYET NPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH,
HaBbIKaMU. B TO ke BpeMs Ipy OTBETE JOITyCKAET HECYIIECTBEH-
HbI€ IOTPEIIHOCTH, 3aJa4d PEIIaeT ¢ HeN04YeTaMH, HE BIIUAIO-
MMM Ha OOLIHI X0 peleHusl.

Xopomo
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Y 10BII€TBOPUTEIIHHO

BrimonHeHBI Bce 00si3aTeIbHbIE YCJOBHUSI MOATOTOBKH CTY-
JeHTa K NPOMEXKYTOYHOH AaTTecTallMH, IPEIyCMOTPEHHBIC
nporpaMMoil AucuuIuIMHBL. CTYACHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHWH, YMCHUH, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TaOJHUIIaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHSIMH,
HaBbIKaMu. Ho TOKa3pIBaeT HEerITyOOKHE 3HAHUS, TIPU OTBETE HE
JIOTTYCKaeT IPpyOBIX ONMTMOOK MJIM MTPOTUBOPEUYHH, OJTHAKO B op-
MYJUPOBAaHUU OTBETA OTCYTCTBYET MOJDKHAS CBSI3b MEKIY aHa-
JM30M, apryMEHTAIleHd W BBIBOJAMHM, B PEIICHUU 3a7ad MOTYT
coJiepKaTbCcs rpyObie onMOKH. J[J1s MOTydYeHUs TPaBHIBHOTO OT-
BeTa TPEOYIOTCS YTOUHSIOIIME BOTIPOCHI.

HeynosnerBopurenbHo

He BrimonHeHbl o0si3aTesIbHBbIE YCJAOBHMS NOATOTOBKH CTY-
JAEHTa K NPOMEKYTOYHOM aTTeCTAallMH, IPEIyCMOTPEHHBIE
nporpamMmon aucuuiumesl, MJINM cTyneHT neMOHCTpUpYET He-
IIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUN, HABBIKOB IIPUBEACHHBIM
B Ta0JIMIaxX, JOITyCKAIOTCS 3HAUNTENIbHBIC OIIMOKH, IPOSIBIISAETCS
OTCYTCTBME 3HAHHUM, YMEHUM, HAaBBIKOB II0 PNy IOKa3aTeseH,
CTYZIEHT UCHBITHIBACT 3HAYUTEIIbHBIE 3aTPyJAHECHUS IIPU ONEPH-
POBaHUU 3HAHUSMU U YMEHUSIMU.

3. OueHo4HbIE CPeACTBA

IlepeyeHb 01I€HOYHBIX CPEACTB MO AUCUUILJINHE

«MaTeMaTHUYECKHH aHAJIN3)»

HaumenoBanue [IpencraBnenue ore-
Ne Kpartkas xapakTepucTka OlleHOYHOTO
OLIEHOYHOTI'0 CpelI- HOYHOI'O CPEJICTBA B
/1 cpeacTBa
CTBa DOC
1 Kontposnbnas (ca- CpencTBo NMpoOBEpKHM YMEHUW NMPUMEHTh | KOMIIEKT KOHTPOJIb-
MOCTOSITEIbHAS) MOJTyYEHHBIC 3HAHMSI JUUISl peUIeHMs 3aa4y | HbIX 3a/1aHui 10 Ba-
pabora OTpEeIeNIEHHOr0 THUMa MO TeME WM pa3- | puaHTam
nen
(KP) g
2 | PacuetHo-rpadu- CpenctBo mpoBepku ymeHuil npuMeHsATh | Kommiiekr 3amganwuii
yeckasi paborta MOJTyYEHHBIE 3HAHUA IO 3apaHee OIpejae- | s BHIIOJHEHUS pac-
(PTP) JICHHOM METONIUKE /I PEHICHWs 3a1ad | YeTHO-Tpaduueckoi
WIM 3alaHuil TI0 MOAYJII0O WM AWCHH- | paboThbI
IUTMHE B LIEJIOM.
Ycrabiit onpoc co- | CpelcTBO KOHTPOIIA, OPraHU30BaHHOE KaK Bompocsl no
3 OecenoBaHue, crieranbHas Oecena neIaroruueckoro pa- | TeMam/paszaenam Juc-
(YO) OOTHHMKA ¢ O0yYarOU[MMCS Ha TEMBI, CBSI- MILTAHBI
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3aHHBIE C N3y4aeMOM JTUCHUILINHOM, U pac-
CUMTAHHOE Ha BBICHEHHE 00beMa 3HaHUUN
oOyJarolierocsi 1o OnpeAeJeHHOMY pas-
Jenny, TeMe, mpobiaemMe u T.11.

CucreMa cTaHIapTU3UPOBAHHBIX 3a1aHUH,
Tect MI03BOJIAOILAs aBTOMAaTU3UPO- ®DoHJ TECTOBBIX

(T) BaTh MPOIECAYPY M3MEPCHHS YpPOBHS 3Ha- 3aJaHui

HUI ¥ yMeHu# o0yyaromerocs.
5 | Dx3amenanonnsie | CpeicTBO TPOBEPKM 3HAHUN, YMEHHH, | DK3aMeHalMOHHbBIE
OUNeTHI HABBIKOB. MOXKET BKJIIOYAaTh KOMIUIEKC T€O- | OUIIETHI.
pETHYECKHX BOMPOCOB, 3a/ay, IMpaKTU4e-

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

2) nucemenHo (I1)

3.1. Tekymuii KOHTPOJIb

O11eHOYHBIE CPE/ICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOITPOCHI
1 3a7aHus B hopMe OJIAHKOBOTO TECTUPOBAHUS JIJIs1 KOHTPOJISI OCBOCHHS 00YUAIOIIMUMHUCS Pa3/IeiioB
JTUCHUIUTUHEL, ipueM PI'P.

Conep:xkanue pacueTHO-rpaguyecKux pador.

Pac4yerHo-rpajguyeckas padora Nel mo auddepeHunaJlbHOMy HCHHCIACHUIO PyHKIMH OXHOM
nepeMeHHOMH

Kpatkoe copepkanue u 3Tarbl pacyeTHO-rpauieckoil paboThI:
[Ipenen unciaoBoii Mocae10BaTEIbLHOCTH, IpeAeT PYHKIIUH.
HccnenoBanue (GyHKIMK HAa HEIPEPHIBHOCTb.

Brruncienne npou3BOAHBIX (QYHKIIMH.

UccnenoBanue GyHKINU, TOCTPOEHUE TPaPUKOB.

PacuerHo-rpadguyeckass padora Ne 2 mo pyHKIMAM HECKOJbKHUX MepPeMEeHHbIX.

Kpatkoe coaeprkanue pacueTHO-Tpaduaeckoit paboThl:
@DyHKIUU HECKOJIBKUX MePEeMEHHBIX. YacTHbIE MPOn3BOAHbIC. [[por3BOHBIE OT CIOXKHBIX (DYHK-
ruii. [Ipon3BoiHAS 110 HAIIPABICHHUIO U TPAIUEHT. DKCTPEMyM (PYHKITUH JBYX IEPEMECHHBIX.

Pacuerno-rpaduyeckas padora Ne 3 mo MHTErpajbHOMY HMCYHUCICHUIO.

Kpartkoe copepikanue u 3Tarbl pacdeTHO-rpaduaeckoit paboThI:

Ilepeuviti sman:

Metonbl HHTETpUPOBaHUS. BrruncieHne HeonpeaeIeHHBIX HHTETPAJIOB.

Bmopoii sman:

[TpuinoxeHus onpeeIeHHBIX HHTETpalioB. MccnenoBanue cXxoIMMOoCTH HeCOOCTBEHHBIX HUHTETPa-
JIOB.

KommiekT 3agannii 1Jis1 BbINOJHEHH S
pacueTrHo-rpapuuyeckux pador (PI'P)
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no nucrmmuinae MarteMaTH4ecKuii aHAJIN3
(HaMMEHOBaHUE JUCIIUTITHHBI )

Teopus npenesos u nudpdepenunpoBanue GyHKIUU OTHON NMepeMeHHOH
1. Haiftu npenensi:

lim(2—71)2—(l+n)2 lim\/n+2—\3/8n3+3
2 27
% (14+n) —(2-n) e Anss5en

2 n?
1im(2” +3] , limn(\/nz +1—n), hm(n—lo)“”

n—o 2n2_|_1 n—»o noo\ ptl
. 2x7 +11x+15 . 4x*
lim—F— ~ lim———.
x—>-3 x+3 -0 8in” 3x
2t 5t . sin3x . &7
m——— lim lim (1—3x)ch
n—w 3"*2 +5" x>0 _ ex2 x—>+0
0, x<-rx&
2. UccnenoBaTh Ha HEMIPEPHIBHOCTD U BBIMOJIHUTD YePTEXK: Y =<sinx, —7 <x<0
T, x20

3. Haiitu npou3BOAHYIO (QYHKIIMHU:

2(3x3+4x2—x—2)' y = Inarcsinv1-e>".

151+ x

y:

32 +1
X = 3
3t

N5 ,
y= sin[?+tj.

y =arctg’ o +sinln2x

V1-2x"
y=arctg’ In Vx y=(«/;)

x+2

9

y — arctgw.

_ cos6x
Y 3sin(12x + 1)

3
: x )
sin(x—2y)+—="7x x=e"'cost, y=é' cost

4. CocTaBUTh ypaBHEHUs KacaTelbHOW M HOpPMald K JaHHOH KpHBOH B TOuke ¢ aOCHMCCON X :

y=x'+8J/x-32, x,=4.

1
— 24—
5. IIpoBecT MOTHOE UCCIICIOBAHKUE U TTIOCTPOUTD Tpaduk f (x) =x"+—
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(I)yHKIII/II/I HECKOJBbKHUX MEPEMEHHbBIX

2 2
. Z:x +3y

v n
1. HaiiTi yacTHBIE TIPON3BOAHBIEC BTOPOTO MOPSIKA, YOSTUTHCS, YTO Zy =20 o

2

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

3. ccrnenoBaTh Ha SKCTPeMyM QYHKIMIO Z=X" —X+ )~ +2).

HNuTerpupoBanue
BbIYHCINTH HEONpeaeeHHbIe HHTErPabl
dx —x x
[————, [x-27%dx, _[(x+1)exd)€, [xcos3xdx, [e*cosxdx,
2(x+ Jx
dx dx x+18 x+1 sin’ x
2 ’ .[ 2 ’ I dx 7 Iz—dx N J. 2 dx ’
x°—6x+18 " x*+6x+5 (x—6)(x+2) x°+3 cos’ x
BbIYHCINTD ONpeIeeHHbIe HHTerpaJibl
7.6 1 dx 1 e dx
[ 3sin® xcosxdx, | ,  [(x=De'dx, [————,
0 0v1+3x 0 1 X7 +Inx
T dx 2 1+x7 » —f‘ dx jx2+2x
1+3x-2 " Saretgx ' 1(3x+5)*] o X241
\/g x3 2 7.6 ) 1 dx
[ ———dx, [v4-x*dx, j3s1n2xc0sxdx, J-—,
01/1+x2 0 0 O\/1+3x
1 &
dx
I(x—l)e'”dx, j—
0 1 XA/ 7+ 1Inx
Heco0cTBeHHBIE MHTETrPaJIbI
1. Ykakure, Kakoi M3 HECOOCTBEHHBIX MHTEIPAJIOB SIBJSETCS CXOISIIAMCS
[Nxdx, [x7dx, [Nx’dx.
1 1 1
2. BbIYHCIUTD HHTETPall, yCTAHOBUTH €TI0 CXOJUMOCTb WM PACXOAUMOCTD | oo
ol x

0
3. Beruncnuth HUHTCrpall, YCTAHOBUTH €0 CXOANUMOCTb UK PACXOIUMOCTDH Ill’l xdx
1
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a dx
4. BbIUnCIUTh HECOOCTBECHHBIN HHTErpa IT , YCTaHOBHTD €0 CXOAMMOCTD HIIH
04/X

PaCXoauMOCTh.
1
§ dx
5. BEIUHCINTE HECOOCTBEHHEIH HHTErpal _2 , YCTAHOBUTB €TI0 CXOANMOCTb UJIHU
-1
pPacxoauMoOCThb.

0

2. Beraucauth HUHTCrpall, YCTAHOBUTH €0 CXOANUMOCTb UJIIN PACXOIUMOCTDH J-

—00

1+ x?

0
3. Beraucnuth HUHTCrpall, YCTAHOBUTH €ro CXOANUMOCTb UJIN PACXOIUMOCTDH J.ll’l xdx
1

1
o dx
4. BbIUMCIATH HECOOCTBEHHBIN MHTETPAJ I — , YCTAHOBHTb €TO CXOJUMOCTb WK
X
-1

pacxoauMoOCTb.
1
) dx
BrrunciuTs HeCOOCTBEHHBIN HHTCIrpal _3 , YCTAHOBUTB €TI0 CXOAUMOCTDb UJIA
) X
pPacxoauMoOCThb.

KpaTHbie nHTErpajibl

1. I3MeHUTh MOPSA0K MHTETPUPOBAHUS B TBOITHOM MHTETpasie

2 6—x 1 2-y

a. Idx J.f(x,y)dy , b. Idy If(x,y)dx.

0 2x 0oy

2. Beruucauth ”(10 —x* = y*)dxdy, D = {(x, y)| 1<x<2, 0<y<2}.
(D)
3. Berauciaute
”(12x2y2 + 16x3y3)dxdy;
D
D: x=1,y:x2,y=—\/;.
4. BbuuciuThb
[[(x* + y)dxdy, D —MHOECTBO TOUEK IIIOCKOCTH, OTPAHMYEHHOE INHUSAMU

(D)

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

5. Haiitu momians GUrypsl, orpaHUuYEeHHON TaHHBIMU JTUHHSIMA
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y=3/x,y=4ex,y=3,y=4.

o > 2
6. Haiitu nnomane GUrypsl, OrpaHUuE€HHON JIMHUAMH Y =X, y=—-x+2

8. Haiiti 06bem Tena, moy4eHHOro BpaeHueM BokpyT ocu OY ¢Gurypsbl, OorpaHH4eHHON  JTMHU-

smu y=x", y=1, x=0.

9. Haiitu o6beM Tena, MoJy4YeHHOTO BpaleHueM BOKpyr ocu OX ¢urypsl, orpaHU4eHHOM JTMHU-

2 2
aMH Y=X, Y =X.

KonTpoJsbHbIe padoThl (IpUMeEpPHI)
Bapuant

1. ITocTpouts rpaduk: y =3cos2x

2. Haiitu ipenemnsr:

2 _,_ z
g lim ¥ —* 1 5) 1im(mj' 6) lim(x—\/xz —x+1)

X2 ln(x—l) =0\ 1+ xcosx

—x, x<0

2
3. UccnenoBats Ha HEPEPHIBHOCTD M BBITIOIHUATD UepTex: y =X, 0<x <2

3, x>2
Bapuant
1. Haiit npou3BojHyio V. :
a) y=arctg’ In Jx 0) y=(\/;)
x+2
x3
B) sin(x—2y)+—="7x r) x=e'cost, y=e cost

. ) 1 1
2. Haiitu lim| ——
x>\ X arctgx

.

3. IIpoBecTH MOIHOE KCCIEOBAHUE U TIOCTPOUTD rpaduk f (x) =X
X

Bapuanr.
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ou

Nel. BoraucnauTs Npou3BOIHYIO IO HAIIPABIICHHUIO 6_ Y HAalTU MOJYJIb BEKTOpA I'PaUEHTa IS
A

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

cosa = 3 cos 3 0 <z
HNHAaT YIJbI = =, —_.
a y 7 7 /4 )

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

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

Bapuant

Boiuucanume:

16
dx
1. !\/;_

2
2. J(2x+l) In xdx .
1

3x° —4 sin’ 3x
. dx. —d
SIx +4x 4Icosz3xx 5'[1/4 2y x> -

1.  BBIYUCTUTH UHTETPAIHL:

+00

2 T odx
_!. xe " dx . _!. m

I/I306pa31/ITL o0acTh HUHTCTPUPOBAHUA U UBMCHUTH MMOPAAOK UHTECTPUPOBAHUSA B TIOBTOPHOM HHTCIpAJIC

V25-x?
j dx j £ (5 )dy.

Bbruncnute 1miomans (GUrypbl, OrpaHMYEHHOH JIMHUSAMU

y=2-x, y=x.
BapuaHT 3aaHuil TPEHUPOBOYHOIO TECTA.

3agaun

arcctg%/; J

X

1 yacTp l. y=sinlnx, y',y"-? 2. y=
y=3x2+xe’“,x0=2,Dx=O,l, Oy-2?

4. Haittu nmpou3BoIHyI0 ) !
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6) y — xarctg7x

=cos3x r) X =cost+sint, y=sint—tcost

5. Mccnenoats Ha okcTpeMyM f (x)=(x— 3)2 (x-5).

2x
o e
6. Haiitu HHTepBaHLI MOHOTOHHOCTHU y=—.
X

3
. X
7. Haiitu HauOospiliee, HAaMMEHbIIIEe 3HaUCHHE PYHKIUN [ (x) = Y —16x Ha oTpe3ke [—5;1] .

8. IMocTponTts KacatenbHyto K rpaduky GpyHkiun [ (x)=3arccosx’ B TOuKe X =% .

2 yacTthb 9. Haiitu nipenensl:
2 2
) —(2+n . te2x . xX*+2x-3 . tgSx
1) hm( > ( )2 2)11m2g— 3) lim ————— 4) lim £
o (D 4p —(l—n 10 ™ — =3 x" +5x7 +6x x7 tg3x
3 yacthb
0, x<-x
10. UccnenoBaTh Ha HEMIPEPHIBHOCTD U BBIMOJHUTD YEPTEXK: ¥ =<sinx, —7 <x<0.
7, x>0
x3
11. TIpoBecTu monHOE MccIeAOBaHNUE U TOCTPOUTH Tpaduk f (x) =— R
x J—

Kpurepun onenku:

- OLICHKA «3aYTEHO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH PETYJIIPHO B TEUEHUE CEMECTPA IIPEICTABIISII
peLIeHHs 3a/1a4, BBIIOJIHUII ITOJTHOCTBIO BCE 3a/1aHUS M MX 3aIUTWII, OTBETUB HA BOIPOCHI Ipenoja-
BaTels;

- OLIEHKA «HE 3aYTEHO)» BBICTABIISICTCS CTYJIEHTY, €CIIM OH HEPETYJSIPHO B TEUCHHE ceMecTpa Ipe-
CTaBJISUT PELICHHUS 3a/1a4, BHIOTHIII 3a/laHHs HE MOJHOCTHIO WIIM BOOOIIE HE MPEACTABISIT padOThI
Ha [IPOBEPKY, JOIYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX HA BOMPOCHI IIPETOAaBATEIS.

Jliis ipoBeieH!sl TEKYIEero KOHTPOJIsl 3HaHUH CTYIEHTOB B AMCTAaHIIMOHHOM (opmare B paz-
paboTaHHBIX Kadenpoil «MaremaTnka» OHIAWH-Kypcax UMEIOTCS MPOMEXYTOUYHbIE (IPOOHbIE) Te-
CTBI.

7.3.2. [IpoMexkyTOUHASL ATTECTAIUA
KoMmuiekT Bonpocos
JAnddepennuanbuoe ucunciaenne GyHKIU 0OTHOH NepeMeHHOM

1. Ilomsarue nepeMeHHoﬁ BEJIMYMHBI M 00JIACTH €€ M3MEHCHUS.
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(98]

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24.

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

SAINAIE N e

MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KilacCu(puKanus GyHKINHA.

OmnpezneneHye ¥ TUIBI YUCIOBOM MOCIE10BATEIBHOCTH.

ITpenen unciaoBON MOC/IEAOBATENBHOCTH. ApU(pMETHUECKIE ONEpali HaJl TOCIe10BaTEIbHO-
CTSIMH.

YcioBus CymecTBOBaHMSI KOHEUHOTO TpeJiesia YHCIOBOM OCIeI0BaTeIbHOCTH (Teopembl Komm
u Beliepmrpacca).

BTropoii 3aMeuaTenbHbIi Ipeen.

[Ipenen gpynkuun. Onpenenenus. 'eomerpuyeckas HHTEpIpETALUs IOHATUSA MTpeJiena (pyHKIUH.
CaoiicTBa IpeIesoB.

Bbeckoneuno masbie, 6eckOHEYHO OOIbIINE HYHKIUH.

[IepBblit 3amMedaTenbHbIN Ipeaes.

. beckoHeuHo Majble BeIHMUMHBI. DKBUBAJIEHTHBIE OECKOHEYHO MaJjble U UX HCIIOIL30BaHUE npu

BBIYUCIICHUH TIpeesioB. Tabmuia SKBUBAIEHTHBIX OECKOHEYHO MaJIbIX.

HenpepbiBHOCTh pyHKLIMU B TOUKE U Ha IpoMekyTke. OnHocTopoHHue npeaensl. Kiaccuduka-
U TOYEK pa3pbiBa rpaduka.

CoiicTBa (yHKIMIA, HETIPEPBIBHBIX Ha OTpe3ke (Teopemsl Beltepiirpacca, bonbiano — Komm).
[TpousBomnas. ['eomeTprudeckuii U GU3MUECKUA CMBICI MPOU3BOIHON. KacaTtensHas u HopMaib
K IUIOCKOM KPUBOM.

Tabnuiia MpoU3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX ()yHKITHA.

CBsI3b MEXAY CYLIECTBOBAaHHEM IPOU3BOAHON (PYHKLMHU B TOUKE U HETPEPHIBHOCTHIO (PYHKLIUU
B TOM 7K€ TOYKE.

[IpousBosiHas cymMMBbl, TPOU3BEEHUS, YaCTHOTO. [Ipon3BoiHAs C10KHOM 1 00paTHON QyHKIUIA.
[Ipou3BoHas MapaMeTPHUYECKH 3aJlaHHON (PYHKIINH.

[IpousBosnHas pyHKLNH, 3aJaHHON HESBHO.

JuddepennmpoBanue cI0KHON MOKA3aTEIbHON (yHKITHH.

Huddepenuupyemocts. Juddepenmnuan. 'eomerpuueckuii cMbicn auddepeninana.
[IpouzBoansie U 1udhepeHranbl BEICIINX TOPSIKOB.

OcHoBHbIE TeopeMbl AuddepeHnnaaIpHOT0 ucHucienus (reopema depma, reopema Posst, Teo-
pema Jlarpanxa, Teopema Komn).

[TpaBuno Jlonurans.

Mmuorounen Telnopa u ero coiictsa. @opmyina Teitnopa. OctaTounslii uieH popmyisl Telnopa
B opme Jlarpanxka u I[leano.

AcumnrtoTsl rpaduka GyHKIHH.

OxctpemyMm. Heobxoaumoe ycimoBue sKCTpeMyma.

JlocTaTouHBIE yCIOBUS IKCTPEMYMa.

Joctarounoe ycioBue Bo3pacTaHus (yObIBaHUs) (QYHKITHH.

Haubounbiiee u HauMeHblee 3HaUeHUS (QYHKIIMH HA OTPE3Ke.

BeImykiocTh, BOTHYTOCTb, TOUKA Neperuda. JlocraTouHoe yciioBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xoaumoe ycnoBue To4kH neperuda. Jlocratounoe ycioBue neperuoa.

OO6mras cxema MOCTPOCHUSI M UcclieJoBaHus Tpaduka GyHKIIH.

OYHKIMUN HECKOJIbBKUX IIEPEMEHHBIX

Omnpenenenne U TeOMETPUIECKUI CMBICT (PYHKIIUU ABYX NEPEMEHHBIX.

Jluanu ypoBHS (QYyHKIIUU ABYX MEPEMEHHBIX.

YacTHble Mpou3BOIHbIE (PYHKIIMHU HECKOJIBKUX MTEPEMEHHBIX, UX T€OMETPUUECKHI CMBICIT
OYHKINH HECKOIBKUX MEPEMEHHBIX, TOHSITHE TTOIHOTO nuddepenimana.
JuddepennmpoBanne CI0KHBIX GYHKIIUNA HECKOJIBKUX MTEPEMEHHBIX.

[Tpou3BoIHBIE BBHICIIUX TMOPSAKOB (PYHKIIMH HECKOIBKUX MepeMeHHbIX. CMelaHHbIe TPOU3BO/I-
sbele. Teopema IlIBapia.
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7. TlpouzBoaHasi PyHKIIMH HECKOJIBKUX MTEPEMEHHBIX 10 HAIIPABJICHUIO.

8. Ilpow3BomHas 1O HANIPABICHHUIO U TPAJUEHT CKAJISIPHOTO TOJIS.

9. DkcrpemyM (QYHKIIMU HECKOJIBKUX MEPEMEHHBIX.

10. HeoOxoauMoe 1 TOCTaTOYHOE YCIOBUS SKCTpeMyMa (PyHKITUH BYX MIEPEMCHHBIX.

HUHTEI'PAJIBHOE NCYUCJIEHUE

[TepBo0Opa3Hasi, HeompeAeIeHHbI HHTErpat. Tabaua OCHOBHBIX HHTETPAJIOB.

3aMeHa epeMeHHON 1 UHTErPUPOBAHUE 10 YACTSIM B HEOIPEIEJICHHOM MHTETpalle.

HNuTerpupoBanue ¢ MOMOIIBIO MOABEACHUS TOJT 3HaK nud depeHImana.

HHTerpupoBanne parnoHaIbHBIX APOOCH.

HNurterpupoBanue no 4acTsiM U 3aMeHa IEPEMEHHON B OIIPEICIEHHOM UHTErpale.

WuTerpupoBanne TpUroHOMeTpuYecKuX (PyHKINUNA, OCHOBHBIE TPUEMBI.

NuTerpupoBanue upparoHaIbHbIX (YHKITHHA.

YHuBepcaibHasi TPUTOHOMETpUYECKas OJICTAHOBKA.

OmnpeneneHHblil HHTErpan u ero cBoiicTBa. ®opmyna Hetotona — JleiiOHuma.

10 [IpunoxeHus onpeaesIeHHOro HHTErpalia K PEIIeHUI0 TEOMETPUUECKUX U (DU3NIECKUX 3a]1ad.

11. Beruncnenue miomnaiei ¢ moMoIbo onpeIeIeHHOr0 HHTerpasia.

12. Beraucienue miomaan U JUTMHBI KpUBOM, 3aJIaHHON YpaBHEHUSIMU B ITapaMeTPUIECKOM opme.

13. Boluncnenue mionaan KpUBOJIMHEUHOTO CEKTOPa B MOJISIPHBIX KOOpAUHATAX.

14. Berurciienue miomaaei B MpsiMOYTOJIbHBIX Y MOJISIPHBIX KOOPJIMHATAX C MOMOILBIO ONpEIETICH-
HOT'O MHTErpaa.

15. Beruncienue JUIMHBI IyTH ¢ TIOMOIIBIO OMPEICIICHHOTO HHTErpaa.

16. Beruncnenue IauHbI IyTH KPUBOM, 3aJaHHOM MapaMeTPUUYECKHU.

17. Beruucnenne o0bemMa Tea BpallleHus ¢ TTOMOIIBIO OMPEIeICHHOTO HHTETpaa.

18. Boruncnienue miomniaau noBepXHOCTH TeJla BpallleHHUs.

19. HecobGcTBEHHBIE HHTETPANTBI IEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIUMOCTH U PaCXOAUMOCTH
HecOoOCTBEHHOTO MHTErpaJa.

20. HecoOGcTBeHHBIE HHTETPANIBI OT PA3PhIBHBIX (PYHKITUH.

DN U AW

IK3aMeHAIIHOHHBbIE ONJIeThI

Hasnauenue: Vconp3yroTcs s MpoBeACHUS IPOMEKYToUHOM attectanuu (ITA) mo quctuminHe
«Maremarnyeckuii ananuz".
PermameHnT sx3ameHa: - BpeMst Ha OJITOTOBKY TE3UCOB OTBETOB - 0 45 MUH.

- Crtoco0 KOHTPOJISL: YCTHBIE OTBETHI.
KoMI1ek Tl SK3aMeHAIIMOHHBIX OUJIETOB JOJKHBI COAEpKaTh OuneToB Ha 25-30% OGonbiie yrcna
CTYJICHTOB B rpymme (xpaHsaTcs Ha Kadeape «MaTtemaTuka).

TunoBble BADHAHTHI OMJIETOB MPUJIATAIOTCH.

MUHUCTEPCTBO OBPA30OBAHUS 1 HAYKH POCCUNCKOU ®EIEPALINU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
VUYPEXJIEHVE BBICILIETO OBPABOBAHUS
«MOCKOBCKHU MOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

®daxynbTeT 6a30BBIX KOMITETEHITHH, Kadenpa «Matemarukay
O6pazoBarenpHas mporpamma 27.03.04 «YpaBieHHe B TEXHHUECKUX CUCTEMAaX)»
JucuumnnHa «MaTeMaTHdeCKUil aHAIU3)

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIA BUWIET
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1. TlepBooOpa3Hasi, HeOMpeaeICHHBIM HHTErpai. Tabaua OCHOBHBIX HHTETPAJIOB.
dx

5-x+/5-x
3. Haiitu rpaguent byukuun z = y,/xy B Touke M (1,4).

2. BpluucnuTh HEONpEAEIEHHBIA HHTETPal I

4. VYxkaxure, Kakoil 13 HECOOCTBEHHBIX UHTETPAJIOB SBIISICTCS CXOSAIIUMCS
o0 0 00
-3 5
J\/xdx, Ix dx, IVx dx.
1 1 1
5. Haiigure sKkcTpeMyMbI ¥ TOUKH nieperuba Gpyukuuu 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 OBPA30OBAHIS POCCUMCKON ®EJEPALIN
®EJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIbHOE
YUPEXXJIEHME BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHNH NOJTUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHM NOJMUTEX)

@akynbpTeT 6a30BBIX KOMITETEHIINH, kadenpa «MaremaTHka»
ObpazoBarenbHas nporpamMMa 27.03.04 «YnpaBieHue B TEXHHYECKUX CUCTEMAX»
JucuumnuHa «MaTeMaTHYeCKU aHaJIn3)

Kypc 1, cemectp 2

JK3aMeHAIMOHHBII OmeT Ne 1

1. HecoOGcTBeHHBIE HHTETPAIBI MIEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIMMOCTH U pacXOJIUMOCTH
HECOOCTBEHHOI'O MHTErpaa.

2. Haiitu mpou3BoaHy0 QyHKIIMH, 3aTaHHON MTAapaMETPUIECKH x =

1+¢ 1+

2 2
3. MHccnenoBath Ha 3KCTpeMyM GYHKIHIO Z =X —Xx+ )" +2y.
7.6
4. BpluucauTh ONpeaeIeHHbIN HHTETpall J'3 sin’ x cos xdx.
0

5. Haiitu 00beM Temna, OMYyYSHHOTo BpalleHneM BOKpyT ocu OX Gurypbl, OrpaHHYCHHO# JTHHH-
3
asmu y=x, y=1 x=0.

YTBepkIeHo Ha 3acenaHuu kapeapsl MareMatuku «_03» 05 2023 r., mporokos Ne 10

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

J1s mpoBeIeHUS IPOMEKY TOUHOT'O KOHTPOJISl 3HAHUH CTYIE€HTOB B IMCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MaTreMaTHka» OHJIalH-KypcaX UMEIOTCS UTOIOBBIE TECTHI.
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