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1.  Henaun, 3ag7a4uu ¥ IVIaHUPYyeMble Pe3yJbTaThl 00y4eHHS 110
AUCHHUIIMHE

K OCHOBHBIM yensim OCBOCHUS AUCHUIUIMHBI «MaTeMaTHYeCKUil aHaln3» CIeAyeT OTHe-
CTH:

- BOCIIUTaHHUE Yy CTYJEHTOB OOlIeil MaTeMaTH4eCKON KyJIbTYpBhI;

- IPHOOpETEHNE CTYAEHTAMU HMIMPOKOTO Kpyra MaTeMaTHYECKUX 3HAHUM, yMEHUI U Ha-
BBIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYIEHTOB K MHAYKTUBHOMY U JIEAYKTUBHOMY MBIIIJICHUIO Ha-
pSAAY € pa3BUTHEM MaTeMaTHYECKON MHTYUIUH;

- YMEHHE CTYJICHTaMH Pa3BUBATh HABBIKA CAMOCTOSATEILHOTO U3YUYEeHHUs yUeOHOM 1 Hayd -
HOM JINTEpaTypBbl, COAEPKAIIECH MATEMATUYECKUE CBEICHUS U PE3YJIbTATHI;

- IOJTOTOBKY CTYJEHTOB K J€SITEIbHOCTH B COOTBETCTBUHU C KBATU(PUKALMOHHON Xapak-
TEpUCTUKOW OakajaBpa IO HAMpPaBIICHUIO, B TOM 4Hcie (opMHpOBaHHE YMEHUN HCIOJIB30BaTh
OCBOCHHBIE MAaTEMaTHYECKHE METO/IbI B TPO(PECCUOHATILHON 1€ATEIIbHOCTH.

- MOATOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B yCIOBUSIX UG-
POBOIl TypOYJIEHTHOCTH U BBICOKHMX TEXHOJOTMUECKUX PUCKOB COBPEMEHHOW IU(PPOBON 3KOHO-
MUKH.

K 0ocHOBHBIM 3a0auam OCBOCHUS AUCHUILTUHBI «MaTeMaTHUECKUil aHaIu3» CIeayeT OT-
HECTH:

- OCBOCHHE CTYJICHTAMU OCHOBHBIX MOHSATHH, METO/IOB, (OPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO MOJATOTOBKY, HEOOXOUMYIO JIJIsl YCHIEIIHOTO PEIIEeHUs MPUKIAAHbIX 3a/1a4;

- (hopMHUpOBaHKE y CTyJIeHTa TpeOyeMoro Habopa KOMIETEHIUI, COOTBETCTBYIOIIUX €T0
HAIPAaBJICHUIO MOJATOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OOyueHue 1Mo JUCIUIUTMHE «MaTeMaTH4eCKuil aHaau3» HalpaBjieHO Ha (GOpMHUpOBaHUE Y 00y-
YAIOIIUXCs CleAyoNMX KoMeTeHuuit B coorseTcTBiM ¢ @I'OC 16.03.03 (ypoBeHb OakanaBpua-
Ta) 10 HAIMPaBJICHUIO TOJTOTOBKHU «XOJOIUIbHAsI, KPUOT€HHAs TEXHUKA U CUCTEMBI KU3HEeo0ec-
NICYEHUs», YTBEPKJICHHBIM IprKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®ene-
paruu ot 01.06.2020 r. N 698.

Koa v HaumMeHoBanue KOMIETEHIIMI NHIuKaTOpbI 10CTHIKEHUSI
KOMIIeTEHIIUMN
OIIK-2. Cnoco0GeH NpUMEeHATh METO bl Ma- NOIIK-2.1. MUcnons3yeT OCHOBHBIE 3aKOHBI
TCMAaTU4YCCKOI'0 aHaJIn3a, MOACINPOBaHUs, €CTECTBCHHOHAYYHBIX JUCLUININH, a TaKXKe
ONITHMHU3AIMHA K CTATUCTHKH I PCIICHNA npaBujia MOCTPOECHUS TEXHHYECKUX CXEM U
3a/1a4, BOSHUKAIOIINX B X0fe npodeccuo- qepreKei,
HAJILHOM JIESTENIbHOCTH MOTIK-2.2. 3HaeT NPHHIUITHATIBHBIE 0CO-




OCHHOCTH MOJICIMPOBAHUS MaTeMaTH4e-
CKUX, (PU3UIECKHX U XUMUYCCKUX ITPOLIEC-
COB, HpeI[Ha3Ha‘-IeHHbIC JUISA KOHerTHBIX
TEXHOJIOTMYECKHUX TPOIIECCOB,

HOIIK-2.3. YuactByer, cO 3HaHUEM JIea, B
paboTax Mo COBEPIICHCTBOBAHUIO TIPOU3BO/I-
CTBEHHBIX MPOIIECCOB C MCIIOIH30BAHHEM
9KCIIEPUMEHTAJILHBIX JIAHHBIX U Pe3yJIbTaTOB
MOJICTTUPOBAHUS

2.  MecTo THCUMILTHHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

HI/ICI_[I/IH.]'II/IHa OTHOCHTCS K 00sA3aTeNIbHOM JyacTu 010ka B1: MOI[y.TIB «MaremaTudecKue M ecTe-
CTBCHHO-HAYYHBIC OUCIHHUILIIMHBD).

JucrunmHa 6a3upyercs Ha CIeAYIOIIeH, MPONICHHONW TUCITUTIITNHE:
- TUHeiHas anredpa.
JucrunmHa «MaTeMaTHYeCKUi aHalu3y JIOTUYECKH CBS3aHa C MOCJICTYIONUMHU TUCITATIIINHA -
MH:
B obsizamenvron wacmu:
- MaTEMAaTHYECKAH aHAJIN3;
- pusuka;
- TeOpHUs BEPOSITHOCTEH U MaTeMaTHUeCKast CTATUCTHKA;
- MaTEeMaTHYECKHE METOIbl MOJICIIUPOBAHUS (DU3UIECKUX TIPOIIECCOB;
- OJICKTPOTEXHUKA U AJIEKTPOHHKA;
- OCHOBBI TPOTPAMMHUPOBAHMS;
- TeOpeTUdecKasi MEXaHUKa;
- MEXaHUKA KUIKOCTH U Ta3a;
- TePMOJIUHAMHUKA;
- TEIJIOMAacCOOOMEH;
- TeOpUs MEXaHU3MOB U MaIlIWH;
- MPOYHOCTH MAIIIUH U arperaToB;
- CUCTEMBI aBTOMATHU3UPOBAHHOTO pacyeTa U aHalln3a;
- DKOHOMHKA ¥ OpraHU3aIusl POU3BOJICTBA.

3. CTpyKTypa U coaepkaHue IJUCHUILINHBI

OO01mmas TpyA0eMKOCTh TUCIUTUTHHBI COCTABIISIET 4 3a4eTHBIC eIUHUIIBI -144 gaca.

3.1. Buasbl y4eOHoii padoThbl U TPYA0EMKOCTh

Ne
n/n Buj yue6Hoii padoThl fgg)lgquTBO Cemectp 2
1 AyIMTOPHBIEC 3aHATHS 72 72
B ToM unce:
1 Jlexuun 18 18




1| Cemunapckue/mpakKTHYECKUE 3aHATHS 54 54

2.
1 JlaGopaTopHbI€ 3aHATHUS - -
3.
2 CamocrositeibHas padora 72 72
3 IIpoMe:kyTouHasi aTTECTALUSA
9K3aMEH 6] €]

Hroro 144 144

3.2. Temaruyeckuii IJIaH U3y4YeHUS TUCIUTIIAHBI

Pa3zmemén B mpuiioskenun 1 k paboueit mporpamme.

3.3. Copep:xkanue pa3iesioB AUCHUNINHBI

Beenenue

[Ipeamer, 3amaum U copepkaHue AUCHUIUIMHBI. OCHOBHBIE ATaIlbl Pa3BUTHSI JUCITUTLIH -
Hbl. CTpyKTypa Kypca, €ro MeCcTo U poJib B MOATOTOBKE OakanaBpa, CBSA3b C IPYTUMU JAUCLIUILIH -
HaMH.

Paznea 1. ludgdepennnanbHoe ucuucjienne GyHKuuii 0JHOM nepeMeHHOi

Tema 1. Yucnoas nocneaoBarelbHOCTh. [Ipenen yncioBoit mocienoBaTeaIbHOCTH U €ro
cBoiictBa. Oynkiusa. [loctpoenue rpadukoB pynkmuii. [Ipenen ¢pynkiuu. OCHOBHBIE TEOPEMBI
o npenenax pynkuuu. [TepBeiii U BTOpoil 3amedarenbHbIe penensl. CpaBHEHHE 0ECKOHEYHO Ma-
JIBIX ¥ OECKOHEYHO OOJIBIIUX BETUYMH. DKBUBAICHTHbIE OECKOHEUYHO MAaJIble BETUUHUHBI.

Tema 2. HenpepslBHOCTh (DYHKIMI B TOUKE M HA MPOMEXYTKe, Touku pa3pbiBa (yHK-
MU, UX Kinaccuukanus. ACUMITOTHI Ipaduka QyHKIIMH, UX KiIaccupuKarms.

Tema 3. IIpousBoanas ¢pynkun. ['eomerprueckuii U GU3NUIECKUN CMBICI IPOU3BOAHOM.
[IpaBuna quddepenunupoanus 1 GOPMyIIbl BHIYUCICHUS MPOU3BOAHBIX. Tabmuia npon3BOAHbBIX
OCHOBHBIX 3JIEMEHTApHBIX (DyHKIMHA. Beraucnenne nmpou3BoaAHBIX (YHKIWH, 3alaHHBIX pa3iny-
HBIM 00pazoMm.

Huddepenunan. [IponsBoansie n auddepeHnnansl BEICIINX MOpsSAKoB. [IpubamkeHHbIe
BBIUHCIICHHS C TOMOLIBI0 AU PEepeHIInanoB.

Tema 4.[1paBuno Jlonurans. @opmyna Teinopa. PackpeiTiie HeonmpeaeneHHOCTEN pa3-
JUYHOTO THUIA. Paszmo)keHrue OCHOBHBIX 3JIeMEHTapHbIX (hyHKmuil 1o gopmyne Teinopa. [Ipu-
OJMKEHHBIE BBIYUCIICHUS C TIOMOIIBIO Gopmynsl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl U HepeHIIMaTBEHOT0 UCYUCIIeHNs.. MOHOTOHHOCTD (DyHK-
UM, SKcTpeMyMbl Heo0XoauMble U TOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIBHOT'O 9KCTpe-
MyMa. MccnenoBanue BIMyKIOCTH Tpaduka pyHKuun. Todku nepernda rpaduka GyHKIIUH.

OOmas cxema uccienoBanus GyHKIMU U MOCTpoeHus ee rpaduka. CBoiicTBa (yHKINH,
HEeNpephIBHBIX Ha oTpe3ke. Hanbombliee n HauMeHblllee 3Ha4eHus PyHKIIUK Ha OTpe3Ke.

Paznen 2. Inddepennuanbroe ucuncienne QyHKIUl HECKOJIbKUX NePeMeHHbIX

Tema 1. @yHKIIMN HECKOJIBKUX MEPEMEHHBIX. JIMHUU U OBepXHOCTHU ypoBHsA. YacTHbIE
npousBoaHbIe. [lomubrit muddepennman. [IponsBogHbBIE CI0KHON (PYHKITMN HECKOJIBKUX TIEpe-
MeHHBIX. YacTHbIe IPOU3BOIHBIE U JU(PepeHIraIbl BRICIINX nopsaakos. Teopema IIBapua.



Tema 2. [IpousBognas no Hanpasnenuto. ['panguent. Kacarenbnas k kpuBoil. Kacarens-
Has TUIOCKOCTh M HOpMaJb K moBepxHocTu. PDopmyna Teimopa. DxcTpeMyM (HYHKIIMH HECKOIh-
KHUX TIepeMeHHBIX. HeoOX0oAMMbIe M TOCTaTOUHBIE YCIOBUS DKCTPEMyMa.

Paznen 3. UnTerpajibHoe MCUMC/IEHHE

Tema 1. IlepBooOpa3nas. Teopema CylIecTBOBaHHMS HEONPEAEICHHOIO HHTErpaa.
Heonpenenennslii uuTerpai u ero ceoricrsa. Tabauiia HHTETpajaoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHKuMi. MeToJ Hermocpe1CTBEHHOTO MHTETPUPOBAHUS.

MeTo/1bl MHTETPUPOBAHUS C MTOMOIIBIO 3aMEHbI IEPEMEHHOM, MO/IBEIeHUEM Mo/ 3HaK audde-
peHuana. Meroa HHTErpUPOBaHUs 110 YaCTSIM.

WuTerpupoBanue panuoHaibHBIX APoOel, WHTErpUPOBAHHWE HEKOTOPBIX BHUJIOB HUPpPALUOHAIIb-
HBIX U TPUTOHOMETPUYECKUX (PYHKITUIA.

Tema 2. 3agauu, OpUBOAIINE K MOHITHIO ONpeAeseHHOro uHTerpana. OnpenerneHHbIin
UHTETpaJl, €ro CBOWCTBA. Y CIOBUS MHTErpUpyeMocTH. VIHTerpan ¢ nepeMeHHbIM NPEAEIOM HH-
terpupoBanus. ®opmyna Heiotona — Jleitbauma. 3aMeHa nepeMeHHOW B OMpPEICICHHOM HUHTE-
rpaie.

[IpuioxxeHus onpeneseHHOro HHTErpaja B TEOMETPUN U MEXaHUKE (BBIUMCIICHHE TUIoMIa-
1ei TIOCKUX (Uryp, AJIUHBI KPUBOM, 00BEMOB.

Tema 3. HecoOGcTBeHHBIE MHTErPAJIBI IEPBOTO M BTOPOTO poja (Mo 0€CKOHEYHOMY IPO-
MEXYTKY, OT HEOTPaHUYECHHBIX (YHKINUH HAa KOHEUHOM IPOMEXKYTKE), UX CBOICTBA.

Tema 4. 3agaun, NpUBOJAIINE K KPATHBIM MHTErpajaM. /[BOiiHON 1 TpOIHOW MHTETpabl,
ux cBoiicTBa. [IpaBuia BeIYMCIIEHUS ABOWHBIX HHTETPAJIOB.

3.4. TemaTuka NPAKTHYECKUX 3aHATHH MO IMCHUILIHHE
«MaTteMaTHYEeCKHI aHATIH3»

Ne Tema 3ausaTus
o/
1 Pa3zgen 1. Di1eMeHTBI MaTEeMATHYECKOI'0 AaHAJIH3A.

HucnoBas mociienoBaTenbHOCTh. [Ipenen 4ucioBoil mOCIen0BaTENbHOCTH U €r0 CBOM-
ctBa. [IpaBuna npenensHoro nepexoaa. Oyukmus. [penen dpynkuuu. Teopemsr o mpene-
nax ¢yHkiuu. [lepBblif 1 BTOpo# 3aMedaTenbHbIe TPEIebL.

2 CpaBHeHHEe O€CKOHEYHO MaJIbIX U OECKOHEUHO OONBIINX BEJIMYMH. DKBUBAJICHTHBIE Oec-
KOHEYHO MaJIbl€ BEJIMYMHBI.

PackpbiTre HeonpeneaeHHOCTEN PAa3IMYHOIO TUIIA

4 HenpepreiBHOCTh QyHKIIMI B TOUKE U Ha TpoMexyTKe. OTHOCTOpOHHHE TIpeAesnbl. Toukn
pa3pbiBa hyHKIMHU. [IpuMepsl penieHus 3aaa4d

5 [IpousBonnas ¢pyukuuu. [IpaBuia nuddepenuupoBanrs U GOpPMyJIbl BEIUUCIEHUS MTPO-
u3BoAHbIX. Texanka nuddepeHupoBanus

6 HuddepennnpoBanre o0paTHBIX GyHKIUHN, GYHKIUHI, 33JaHHBIX HEIBHO, TapaMeTpHye-
CKH, JorapubmMudeckoe audhepeHInpoBaHIe

7 Hudbdepenmman. I'eomerpuueckuit cmpicn muddepennmana. [IpounsBonusie u audde-
PEHITMAIBI BBICITUX MOPSAKOB. [IpuOIMKeHHbIE BEIYUCICHUS C TTIOMOMIbIO AU(depeHIIn-
aJIoB.

8 [IpaBuno Jlonuransa. @opmyiia Tennopa. PackpbiTie HEONPEAEIEHHOCTEW Pa3IMYHOTO
tuna. Pa3o)keHus OCHOBHBIX JIeMEHTapHbIX QyHKIMiA 1o Gpopmyse MakiiopeHa.

9 [TpubnmkeHHbIe BRIYUCIICHUS ¢ ToMOIIbI0 hopmyisl Teitmopa.

10 | IlomHoe uccnenoBanue GpyHkuuid U mocrpoenue rpadukos. [Ipumepsl

11 | Ilomuoe uccnenoBanue GpyHkImil U mocrpoeHue rpaduxos. [Ipumeps! (mpoaomkeHue)
CamocrositenbHas pabora Nel Ha ceMuHape o pyHKUIUSAM OHOM epeMeHHON

12 | Pa3zgen 2. @yHKIIMU HECKOJIbKHUX MepeMeHHbIX. JINHUN 1 TOBEpXHOCTH YpoBHA. YacT-

7
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HBIC TTPOU3BOIHBIC U AU epeHIInan MepBoro mopsiaKa.

13 | lonneni quddepennman. IlpousBoansie cnoxHo ¢yHKMU. [IponsBonHas GyHKINH,
3aJlaHHOM HesBHO. YacTHBIE MPOU3BOIHBIC U AU(PEpEeHIINATBI BBICIINX MOPsAKOB. Teo-
pema [lIBapiia.

14 | TIlpousBoaHas o HampaBjeHuto. ['paguent.

15 | DkctpeMyM (YHKIMH HECKONBKHUX MepeMeHHbIX. HeoOxonuMble U HOCTAaTOYHBIE YCIIO-
BUSI SKCTPEMYyMa.

16 | CamocrosiTenbHas padora Ne 2 Ha cemuHape M0 QYHKIUSM HECKOJIBKHUX IepeMeH-
HBIX

17 | Pa3nea 3. UHTerpajibHoe HCHHUCICHUE
[TepBooOpasnas. HeonpeneneHHbIN WHTErpall U €r0 CBOMCTBA. MeToa HEMOCPEICTBEH-
HOT'O MHTETPUPOBAHUSL.

18 | MHTErpupOBaHe C TOMOIILIO 3aMEHBI TIEPEMEHHOM, MOABEACHUEM 101 3HAK TuddepeH-
nuaiga. Metoq MHTErpupoBaHusl O YaCTAM

19 | UaTerpupoBaHue palmoHAIBHBIX Apo0Oei, MHTETpUPOBaHHE HEKOTOPBIX BUOB UPPALIUO-
HAJIBHBIX (PyHKIUN

20 | MaTeTrppOBaHNE TPUTOHOMETPHUUCCKHUX (DYHKIIHA.

21 | Beramcnenue onpeneneHHBIX HHTETpaioB 1mo ¢popmyie Herorona-Jlelioanma. 3amena me-
PEMEHHOM ¥ MHTETPUPOBAHMUE MO YACTSIM B OIIPEICIEHHOM MHTErpase.

22 | IlpunoxeHus: onpeneseHHOTO UHTerpajia B TEOMETPUU U MEXaHHUKE (BBIYHCIICHHUE TLIO-
nraed IoCKux GUryp, JIUHBI KPUBOH).

23 | IlpunoxxeHus: ONpeAeICHHOT0 HHTErpajia B TeOMETPUHN U MEXaHUKE (BBIUUCIECHUE 00Be-
MOB, ILIONIA/IEH MOBEPXHOCTH).

24 | HecoOCTBEeHHBIC HHTETPAJIBI IEPBOTO M BTOPOTO POJa, MX BEIYHCIICHHE.

25 | 3amaum, NPUBOASAIINE K KPaTHBIM MHTETpaiaM. BeluuciaeHne TBOMHBIX WHTErPaiOB CBE-
JIEHUEM K IIOBTOPHBIM.3a/1a4u Ha U3MEHEHHUE MOpPsAJIKa HUHTErPUPOBAHUS B JBOMHOM HH-
Terpaie

26 | 'eomeTtpuyeckue u pusnueckre MPUIOKEHUS KPATHBIX WHTETPAJIOB, MIPUMEPHI BBIUUC-
JICHUSL.

27 | KOHTpOJIBHOE TECTUPOBAHUE IO KYPCY.

4. YueOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE 00ecIevYeHune

4.1. HopmaTuBHbie 10kyMeHTHI M1 'OCTHbI

OI'OC 16.03.03. XonogunpHasi, KpUOTCHHAS TEXHUKA M CUCTEMBI ku3Heo0ecnieuenus,.2020.
N 698.

Axanemudeckuil yd4eOHBIM IUIaH MO HampaBieHuto noarotoBku: 16.03.03. XononuibHas,
KPHOT'€HHAsl TEXHUKA U cHUCTeMbl xku3HeoOecneueHus. [Ipoduis: XononunbHas, KpHOreHHas
TEXHHMKA U CUCTeMBI xKu3HeoOecneueHus. @opma o0yueHust — ounas. 2023.

Vka3 [Ipesunenra Poccuiickoii @enepaunu ot 01.12.2016 Ne 642 «Ctparernn Hay4yHO-TEX-
HOJIOTHYECKOT0 pa3Butus Poccuiickoi Denepaunm».

IIpuka3 MunucrepctBa obpazoBanus U Hayku Poccuiickoit @enepauun ot 23.08.2017 Ne
816 «OO0 ytBepxkaenuu [lopsnka npuMeHeHHUs OpraHU3alusIMU, OCYILECTBISIOIIMMHA 00pazo-
BaTENIbHYIO JAESTEIbHOCTb, 3JEKTPOHHOTO OOyueHHs, AMCTAaHIIMOHHBIX O00pa30BaTEIbHbBIX
TEXHOJIOTUI NpHU peann3anuu 00pa30BaTeIbHbIX POrPamMm».

4.2. OcHoBHasi MTEpaTypa

®duxterronsi] .M. OCHOBBI MaTEMAaTHUECKOTO aHAJIN3a: yUeOHUK JIJIs BYy30B, 15-€ u3m.,
ctep. CII06, Jlanb. 2023. Yacts 1. 444 c.



2. ®uxrenroasl] I.M. OCHOBBI MaTEMaTHUECKOTO aHAJIM3a: y4eOHUK JJIs BY30B, 14-€ u3s.,
ctep. CII6, Jlans. 2023. Yacts 2. 464 c.

3. Kyapsasues JI.JA. Kpatkuit kypc maremarudeckoro ananuza. T.1. Auddepenunansuoe u uH-
TerpajibHOE MCUUCIeHHs (YHKIIMNA OHOHN mepeMeHHOu. Psaapl: YueOHuK [DIeKTpOHHBIH pe-
cypc]: yueo. - DnexTpoH. qaH. - Mocksa: @usmariurt, 2015. - 444 c. [Pexum goctyna: URL:
https://e.lanbook.com/book/71994 -3armn. ¢ 3xpana. ]

4.3. [lonmoJiHUTEJbHAs JUTEpaTypa

1. TIuckynoB H. C. luddepeHnmanpHoe 1 HHTErpaabHOE UCUYUCICHUS I BTY30B. B 2-X TO-
Max. M.: Uurerpan - [Ipecc, 2009 — 416, 544 c. 180 »k3.

2. 3yoxoB B.I'., JIsxoBckuit B.A., Mapteinenko A.U., Munocuer B.b., Ilymkaps E.A. Kypc
MaTEeMAaTHUKH U1l TEXHUYECKUX BBICIINX Y4eOHBIX 3aBenenuid. Yactu 1-4. M.: MTT1Y, 2012.
400 k3.

3. Kpartkuii kypc BbICIIed MaTeMaTHKH [DIEKTPOHHBIM pecypc]: yueb. - DNeKTpoH. JaH. -
Mockga: Jamkos u K, 2017. - 510 c. [Pexxum moctyna: URL: https://e.lanbook.com/book/
93522. - 3aru. ¢ ’3kpaHa. |

4. byrpos f.C., Hukonbckuit C.M. Bricmas Marematrka: y4eOHHK /ISl By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HWuterpanpHOe ucuncienue GyHKIUN OTHOW U HECKOJIBKUX MepeMEeHHBIX. Teopus momus: me-
TOJWYECKHE YKa3aHUsl U BapUaHThI pacueTHO-rpaduueckux padot // bogynos M.A., bopoau-
Ha C.1., [lokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. Marematuueckuii ananus. Teopus npenenoB u quddepeHIaITbHOe UCUUCICHHE: OCHOBHBIE
MIOJIO’KEHUSI TEOPUH, METOIMYECKUE YKa3aHUsl M BapuUaHThl pacueTHo-rpaduyeckux padort //
bonynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4. DaekTpoHHBbIE 00pa3oBaTeibHbIE PECYyPChI

[IpoBenenue 3aHATUH U aTTECTallUi BO3MOXHO B IUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHHUEM CH-
CTeMbl TUCTaHIIMOHHOTO 00yueHus yHuBepcuteTa (CIO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
dbenpoit «MaTtematuka» 3IEKTPOHHBIX 0OpaszoBaTenbHbIX pecypcoB (DOP) mo Bcem paznenam
MIPOTpaMMBlI..

DNEeMEHTB MAaTeMaTUIECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJM3a
HHTerpanbHOe NCUNCIICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781

(YHKIMI OJTHOM EpeMEeHHOM
Huddepenmmansuoe ucuucie- | https://online.mospolytech.ru/local/crw/course.php?1d=3362
Hue QYHKIMI HECKOJIBKUX T1e-
pPEMEHHBIX

JlomonHUTENbHBIE TTaBeI MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaTHYECKOTO aHaIn3a

Pazpaboranubie DOP BKIIOYAIOT TPEHUPOBOYHBIE M UTOTOBBIC TECTHI.
[Topsimok mpoBeaeHus: paboT B TUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTICIBHBIMU PACIO-
PSOKEHUSMH IPOPEKTOPa M0 yueOHOM padoTe U/ WM IEHTPOM YIeOHO-METOANYECKON pabOoTHI.

Kaxnprit ctyneHT oOecrieueH WHIWBHAYaIbHBIM HEOTPAHWYEHHBIM JOCTYIIOM K JJIEKTPOHHOM
OUOIUOTEKE MOCKOBCKOTO IIOJIMTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1.



https://e.lanbook.com/book/93522
https://e.lanbook.com/book/93522
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://online.mospolytech.ru/course/view.php?id=3592

HuTepHeT-pecypehl BKIIOYAIOT Y4eOHO-METOAMUECKHE MaTepraibl B JIEKTPOHHOM BHUJE, MPE/-

CTaBJICHHBIC Ha caiite mospolytech.ru B paznene: «llenTp MaremaTidaeckoro oOpa3oBaHmMs»

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

http://mospolytech.ru/index.php?1d=5822).

[Tone3npie yueOHO-MeTOANYECKHUE U MHPOPMAITMOHHBIE MaTepHAalIbI IPEACTABICHBl Ha calTax:
http.//exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHON ceTn «HTepHeT» s ocBoe-

HUS TUCIUILTMHB: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuueH3u0HHOE U CBOOOHO pacipocTpaHsieMoe NporpaMMHoe odecre-

YyeHue
No| HammenoBanme | Pazpaborumk [1O | Joctymuocts (u- | Ccblika Ha Equnbiii peectp
(mpaBooOnana- [EH3UOHHOE, CBO- | POCCHICKHX MPOTPaMM IS
TEJhb) 00/THO pacrpo- OBM u b/ (npu Hamu4wm)
CTpaHseMoe)
1 | AstraLinuxCom |[OOO JIunen3uonHoe https://reestr.digital.gov.ru/
monEdition "PYCBUTEX- reestr/305783/?
ACTPA" sphrase_id=954036
2 | MoitOduc OO0 "HOBBIE JIunieH3noHHOE https://reestr.digital.gov.ru/
OBJIAUHBIE reestr/301558/?
TEXHOJIOT " sphrase 1d=943375

4.6. CoBpemeHHbIe IPo(deccHoHATIbHbIE 0a3bl TaHHBIX U MH(OPMAIIMOHHBbIE CIIPa-
BOYHbIE CHCTEMBI

Ilepeuensb pecypcoB cetu UHTepHET, JOCTYNHBIX JJI1 OCBOCHUS AUCHUIIMHBI:

Jl@ HaumenoBanue Ccbuika Ha pecypc JdocTynmHocTh

HNHpopManMOHHO-CIIPABOYHbIE CHCTEMBI

HoctynHa B cetn UH-
TepHeT 6e3 orpaHuye-
HUUN

https://

StackOverflow stackoverflow.com/

HNudopmanmonnsie pecypebl CeTu
KoncynpsrantlIimroc

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

[Topran ®enepasbHBIX roCynap-
CTBEHHBIX 00pa30oBaTeIbHBIX cTaH- | http://www.fgosvo.ru. JoctymHo
JIApTOB BBICIIETO 00pa30BaHuUs

JIeKTPOHHO-0UOJIMOTEYHbIE CHCTEMBI

10


http://mospolytech.ru/index.php?id=5822
http://mospolytech.ru/index.php?id=4486
http://www.consultant.ru/
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.i-exam.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://exponenta.ru/

Jlanb https://e.lanbook.com/ HoctynHa B cetu MH-
TEepHET 0e3 orpaHuye-
HUM

IPR Books https:// Hoctynna B cetu MH-

www.iprbookshop.ru/ TEepHET 0e3 orpaHuye-
HUM
IIpodeccuonanbHbie 6a3b1 JAHHBIX

baza qaHHBIX HAy4YHOMN AJIEKTPOH- http://www.elibrary.ru HoctymHo

HOM OMOITMOTEKN

(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | Joctymuo
auTeMatudeckas pedepaTuBHO-OMO-
nuorpaduyeckas u
HayKoMeTpHuueckas (OubamoMeTpu-
yeckast) 6aza TaHHBIX

5. MarepuaJibHO-TeXHUYECKOe o0ecnevyeHne Q1 CIUITHHbI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa o0ecIeYBaeT IPOBEICHUE BCEX BUJIOB
3aH5[TPII>i, npeaAyCMOTPCHHBIX y‘-Ie6HBIM IIJIAaHOM, U COOTBETCTBYCT HCﬁCTBymHIHM CaHUTApPHBIM U
IPOTUBOIOYKAPHBIM IPAaBUIIaM U HOPMaM.

Kadenpa «Martematuka» He pacrosiaraet coOOCTBEHHBIM ayAUTOPHBIM (POHJIOM U HUCIIOJIb-
3yeT yueOHble ayTMTOpUU U3 0011ero poHaa yHUBEPCUTETA.

HpI/I HGO6XOI[I/IMOCTI/I IJId IIPOBEACHU A MHTCPAKTUBHBIX IMPAKTHUYCCKUX 3aHATHI HCIIOJIB3Y -
FOTCSI KOMITBIOTEPHBIE KJIaCChl YHUBEPCHUTETA.

6. MeTonnueckue peKOMeHIANU

6.1. Meroanyeckne peKOMEHIALUM VISl IPENOAABATEIA
110 OpraHu3anuu o0y4eHus

[Ipexxne Bcero, ciaeayeT oOpaTUTh BHUMaHHUE CTYJEHTOB Ha TO, YTO IPAKTHYECKU BECh
U3y4aeMblii UMM MaTepuai He TpeOyeT Kakoi-110o crienuanbHON (JOMOTHUTEIBHOM) HOATOTOB-
KU U BIIOJIHE MOXET ObITh YCIEIIHO U3YY€H, €CIIM CTYACHTHI OyAyT OCelaTh 3aHATUS, CBOEBpE-
MEHHO BBIIIOJHATH JOMAIIHUE 33/1aHUS U [10JIb30BaThcs (IPU HEOOXOIMMOCTH) CUCTEMOH TJIaHO-
BbIX KOHCYJIbTALIUN B T€UEHUE KAXKIOro ceMecTpa. Boluenine B Kypc MaTaHain3a pas3zeiibl sB-
JIAIOTCS KJIACCUYECKUMM, B TO JK€ BPEMS OHM NIPAKTUYECKU OPUEHTUPOBAHbI, TAK KaK UMEIOT ILIHU-
POKO€ pacrpocTpaHeHUE JJIs PELIEeHUs] pa3HOIo poja 3ajady BHYTPU caMOW MaTeMAaTUKH U MpU-
KJIQJAHBbIX 3a/1a4. 11X ocCBOEHHE IOMOXKET CTyAE€HTaM JIOTMYECKH BEPHO, apTyMEHTHUPOBAHO U SICHO
CTPOUTH YCTHYIO M IUCbMEHHYIO pedb, YCIEIIHO IPUMEHSTh HAKOIIJICHHbIE 3HAHUS B IIpodeccu-
OHAJIbHOU JESTEIBHOCTH.

Heobxonumo ¢ caMoro Havasna 3aHSITHH pEeKOMEHIO0BATh CTYAEHTaM OCHOBHYIO U JIOIOJI-
HUTEJIBHYIO JIUTEPATYpy, a B KOHIIE CEMECTPA 1aTh CIIMCOK BOIIPOCOB JUIsl IOATOTOBKY K dK3aMe-
HY.

Ha nepBoM 3aHATHM 110 JUCHHUIUIMHE CIEAyeT 0053aTeIbHO MPOMH(POPMHUPOBATH CTYAEH-
TOB O BUJE U (popMax TeKyIlel U MPOMEKYTOUHON aTTeCTalui 0 JUCIUILIMHE, CPOKaX UX MPo-
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BEJICHUS, YCIIOBUAX JIOIyCKa K IPOMEKYTOYHON aTTECTAllUU, IPUMEHSAEMBIX BUAAX TIPOMEXKY -
TOYHOT'O KOHTPOJISL.

N3noxxeHne TEOpeTUUECKOro MaTepHaia JOJKHO CONPOBOXKAATHCS WIUIIOCTPATUBHBIMU
MpUMepaMu, TIIATeIbHO OTOOPAHHBIMU MPETOAaBaTeNeM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIA/IKM [IPU PELLIEHUU 3a/1a4d HE OTBJIEKAJIM OT IVIABHOTO: OCMBICIEHHUS UJIEU U CYTH NpUMeE-
HsieMbIX MeTooB. CienyeT Bceraa yKa3blBaTh IPUMEPhl MPAKTHUECKOTO MPUMEHEHHUS! pacCcMOT-
PECHHBIX Ha 3aHATUSAX ypaBHEHUU U opMyIL.

[TpakTHyeckue 3aHATUS JTOJKHBI OBITH OPTaHMW30BaHbI MPErnoaBaTesieM TaKUM 00pa3oM,
YTOOBI OCTAaBAJIOCH BPEMsl Ha MEPHOANYECKOE BBIOJHEHUE CTYACHTAaMH HEOOJIBIIONW CaMOCTOs-
TEIbHON pabOTHI B ay JUTOPHUH ISl IPOBEPKH YCBOCHHSI U3JI0KEHHOTO MaTepuaa.

[IpenonaBatens, BeAyIIUNA NMPaKTHYECKUE 3aHATHS, TOJKEH COTJIacOBBIBATH y4eOHO-Te-
MaTUYECKHH MJI1aH 3aHATHH ¢ JIEKTOPOM, UCIIOJIB30BaTh €INHYIO CUCTEMY 0003HAUECHUH.

[IpenonaBatento ciemayeT 10OMBATbCS CUCTEMATHUECKOW HEMPEpbIBHON pabOThl CTYACH-
TOB B T€UEHHE CEMECTPa, HEOOXOUMO BBIABIIATH CUJIBHBIX CTYJIEHTOB M MPUBJIEKATh X K HayY-
HOM paboTe, K y4aCTHIO B Pa3HOTO po/ia OJMMITNAAAaX U KOHKYpCax.

CTyeHT I0JKEH oulylaTh 3aMHTEPECOBAHHOCTD MPEroaBaTelis B JOCTHKEHUN KOHeU-
HOTO pe3yJibTaTa: B MPUOOPETECHUN 00YYaIOIMMHCS MPOYHBIX 3HAHUHM, YMEHUI U BIaJIeHUS Ha-
KOIUICHHOHN MH(pOpMaIel 1uisl pelieHus 3a1a4 B IpopecCuOHAIbHOM 1eATeIbHOCTH.

6.1.1. OOpa3oBaTebHbIE TEXHOJIOTHH

[TpoBeneHue 3aHATHI U aTTECTAIMA BO3MOXKHO B IUCTAHIIMOHHOM (hopMaTe ¢ IPUMEHEHUEM CH-
CTeMbI JUCTaHIIMOHHOro 00yueHus yHusepcureta (C1O-LMS) Ha ocHOBe pa3paOoTaHHBIX
kadenpoii «MaTemMaTHKa» JIEKTPOHHBIX 00pa3oBaTeNIbHEIX pecypcoB (DOP) mo BceM paszienam
MporpaMMeI (cM. 1. 4.4).

[Mopsimok npoBeneHns paboT B AUCTAHIIMOHHOM (hOpMaTe yCTaHABIMBAETCS OTIACITEHBIMU
pacropsHKeHUsMU MPOpeKTopa Mo yueOHOl paboTe W/MiaM LEHTPOM Yy4eOHO-MEeTOAMYECKON pa-
OOTEHI.

6.2. MeToanueckue yKazaHus 1 00yYAIOIIMXCH M0 OCBOCHUIO
AUCHUTLTHHBI

Paznea 1: nuddepenunanbHoe ucuucjieHue PyHKuMi 0JHOH NepeMeHHOo

[pu n3yvyennun nuddepennnansHoro ucurcaeHus GyHKIUH OqHON TepeMeHHoi 0OpaTH-
T€ BHHUMAaHHE Ha TMOHATHUE Tpeneia GyHKIUU B TOUKE U METO/bI ero Beruucienus. [Ipenen — ox-
HO M3 OCHOBHBIX NMOHATHN MaTeMaTHYECKOTo aHaju3a. lIpu BBIUMCIIEHUH TpeaeioB (GyHKIUH

0 o
y 00
HAJ0, IPEXI€ BCEro, BBISICHUTD XapaKTep HEOolpe1eIeHHOCTH . Yro-
ObI OBJIA/IETh TEXHUKOW PEIICHHS 3a/1a4 Ha BHIYMCIICHUE TIPEEIIOB, HAI0 3HATH JIBAa 3aMevaTeb-
HBIX Tpefena, TabauIly SKBUBAJIEHTHBIX OECKOHEYHO MallbIX, IpaBwuiio Jlomurans, pa3iaudHble
MIPUEMBI PACKPBITUS HEOTPEAETICHHOCTEN B 3aBUCIMOCTH OT BUJa (PYHKIIUH U PELIUTDH JOCTATOU-
HO 0O0JIBIIIOE KOJIUYECTBO 3a1ay.

[Ipu u3ydyeHuu TeMm, MOCBSILEHHBIX NMPOU3BOAHON M auddepenunany ¢GyHKIMH, HAIO
OCMBICJIUTh X T'€OMETPUYECKHI CMBICI, MOHUMATh pa3inuuue Mexay HumH (nuddepenuuan -
3TO TJIaBHAasl TUHEWHas 4acTh npupanienus GyHkiun). TBepao 3HaTh (Kak TaOIUIly YMHOKEHUS)
dbopmynsl auddepeHITMpoBaHUsT OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIMK U mpaBwia auddepeHim-
poBanus (Bce, KOHEUHO, HO 0COOEHHO MpaBmWIO AU PEepEeHITUPOBAHUS CIOKHONU (HYHKITUH).

OOparute BHUMaHUE Takke Ha 0ocoOeHHOCTH nuddepeHupoBanus GyHKIMMA, 3aJaHHBIX
B HESIBHOHM (popMe, TapaMeTpHUUECKH, Ha TIPUEM JorapupMUUecKoro JudQepeHIMpoBaHusl.

0-00, 0—o00, 1%
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Crenyer 4eTKo 3HaTh U YMETh IPUMEHSATH aJTOPUTM UCCIIEIOBAaHUSA PYHKUIUI U OCTpOE-
HUS TpauKOB: OIpe/eseHHe ToOUeK pa3pbiBa (M UX KIacCH(PHUKAIUIO), aCUMITOT rpaduka (Bep-
TUKaJIbHOM, HAKJIOHHOW, TOPU30HTAIILHOM ), HEOOXOAUMBIE U JOCTATOUHBIE YCIOBHSI MOHOTOHHO-
CTH (DYHKIIMHU, CYILIECTBOBAHMSI JIOKAIBHOIO IKCTPEMYMa, IPOMEKYTKOB BBIITYKJIOCTH U BOTHYTO-
CTH (PYHKIIMU U TOUEK neperuoa.

Paspnen 2: nuddepennnanbHoe HCHUCTEHHE PYHKIUI HECKOJIbKHMX NePEeMEHHbIX

[Tpu u3yueHuu JaHHOTO paszfena oOpaTuTe BHUMaHHE Ha TO, YTO (PyHKUHMS JBYX Hepe-
MEHHBIX MMEET HaIIAHBI F€OMETPUYECKUM CMBICI — 3TO IOBEPXHOCTh B TPEXMEPHOM IIPO-
CTPAHCTBE

Hano ocMbICTUTh MOHSATHS YaCTHBIX MPOU3BOAHBIX M MOJHOTO auddepennunana u oco-
OCHHOCTb MX BBIUMCIICHUS, OBJIAJIETh TEXHUKOMN BBHIYMCIECHUS MPOU3BOAHBIX OT CIOKHOM (QYHK-
UM HECKOJBbKUX IepeMeHHbIX. CieayeT oOpaTUTh BHHUMAaHUE Ha TO, YTO Ui (PyHKIUH

Z:Z(X Y )CMCHIaHHI)Ie YaCTHBIC MPOM3BOJHBIC BTOPOTO IIOPSIKA PABHBI MEXKIY COOOIA:
2 2
0z _ 01z
0xdy 0yox (Teopema I1IBapma), To ecTh MOpsAnOK AUMGEPEHINPOBAHNS HE IMEET 3HAUCHHS.
JUist pyHKIUKM HECKOJNBKUX TEPEMEHHBIX CKOPOCTh M3MEHEHHS (DYHKIUMH B TPOHU3BOJIL-
HOM HaIpaBJICHUN XapaKTePH3yeTcsl IIPOM3BOJIHON II0 HATIPABJICHMIO, 4 HAMOOJIBIIAs CKOPOCTh
v3MeHeHus QyHKIUK OyeT B HAIPABJIEHUH BEKTOPA TPAIUEHTA.

Crnenyet oOpaTuTh B 3TOM TeMe BHUMaHKE Ha HEOOXOIMMOE U JOCTATOYHOE YCIOBHUSA CY-
IIECTBOBAHHUS IKCTPEMyMa (PYHKIIMU HECKOJIBKUX ITEPEMEHHBIX.

Pa3zgen 3: uHTEerpasibHOE HCHUCTIEHUE
B uHTerpanbHOM MCUMCIIEHUH peliaercs 3ajaya, 0OpaTHOM TOH, KoTopas paccMaTpuBa-

nack B auddepeHnnaaIbHOM UCUUCICHUN: HEOOXOAMMO HAUTH JUIsl TaHHOW (yHKIIUH f ( X) Ta-
Ky10 (YHKIIHUIO, IPOU3BOHAS OT KOTOPOM ObLIa Obl paBHa 3a/laHHOM. MHTerpupoBanue GpyHKUui
— JIOCTATOYHO CJIOKHBIN pa3fiell MaTeMaTUKU, OBJIa/I€Th KOTOPHIM MOKHO TOJIBKO, €CIM CTYJEHT
«BO3BMET» JIOCTATOYHO OOJIBIIOE KOJTUYECTBO HHTETPAIOB PAa3HOrO TUIIA.

Hano tBepao 3HaTh TabiMIly HHTETPATIOB OT OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUM, OCHOB-
HbI€ METOJ/Ibl MHTETPUPOBaHUs (3aMeHa MEpeMEHHOH, MoJBeAeHue 1moja 3HaK auddepenuunana,
MHTETPUPOBAHUE T10 YACTAM, IIPUEMbl BHIYMCIEHHUS WHTErPajoB OT palMOHAIbHBIX ApoOeH, OT
Pa3HOro THIA TPUTOHOMETPUUECKUX (PYHKIUIL).

Hano ocmbIcanTh eMHCTBO MOAX0Aa K IOCTPOEHUIO OMPEIEIIEHHBIX, KPATHBIX, KPUBOJIH -
HENHBIX, TOBEPXHOCTHBIX UHTETPAJIOB — IIOCTPOEHHE HEKOTOPON MHTETPAIbHOM CYMMBI U IIpe-
JEIbHBIN MTEPEXOI.

3HaTh Fr€OMETPUYECKHIA CMBICII U OCHOBHYIO ()OPMYITy BBIYMCIICHHUS ONIPEICIIEHHBIX UHTE-
rpanoB — popmyny Hetorona — JleiiOuuiia, reomerpudeckne u GU3NIECKUE TPUIIOKESHHS OTpe-
JICNIEHHBIX U KPaTHBIX HHTETPAJIOB, YMETh HAXOAUTH IJIOMAAb MIIOCKOW QUTypHI, THHY KPUBOA,
00BEM U IIJIOLIA/Ib TOBEPXHOCTH TEJ BPAILICHUS.

7. ®OHJ OLEHOYHBIX CPEACTB

@oH/ OLIEHOUHBIX CpeNCTB MpeacTanieH B [lpunoxenuu 2 xk paboyeil mporpamMme U BKIHOYAET
paszenst:

1. MeTozibl KOHTPOJISI M OLICHUBAHUS PE3YIbTATOB O0YUEHUSI.
2. llkana u KpUTEpUU OLEHUBAHUS PE3YIbTATOB O0yUECHMS.
3. OueHOYHBIE CPEJICTBA.

3.1. Tekyumuii KOHTPOJIb.

3.2. [IpomerxyTOUHast aTTeCTaLUsL.
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Ilpunoswcenue 1

TemMaTHuyeCcKUu# IJIAH JUCHUILUIHHBI «MaTeMaTHYECKUI aHAJIU3) 10 HATIPABJIECHUIO OATOTOBKH
16.03.03 «Xos10aM/IbHAS, KPUOTEHHAS] TEXHMKA M CUCTEMbI ’KH3He00ecreYeHn sy

Hpoduisb:
«X0J10AMJIbHASI, KPHOTEHHAsI TEXHUKA U CHCTEeMBbI sKU3Heo0ecneyeH sy
(0axkasnaBp)
®opMa 00y4eHHUs] — OYHAA
I'op mpuema 2023/2024
Buabi yueOHoli padoTsl,
Buasbl camocTosiTeJibHOM pado- ®opmbl
BKJIIOYAsI CAMOCTOSITETbHYIO TBI
] padoTy CTy1eHTOB arrecta-
=¥ ’
N 5| 2 ? Crynenrton nun
Pa3nen 2l g g U TPYI0€MKOCTh B Yacax
n/n 2|l e =
-] m 5
4 &) P Pe-
J | I/C | JIad | CPC | KCP " | KIL | PTP | dpe- | K/p | D 3
) par
Bropoii cemecTp
1.1 | Pa3zpgen 1. AuddepenunanbHoe uc- 2 1 2 2 4 +

yucjeHue QyHKIMNA OHOM nmepeMeH-
HOM. Yucnosas nocnenoBaTeabHOCTb.
[Ipenen yncaoBOM MOCIEA0BATENLHOCTH
u ero coiictsa. [IpaBuna npenensHoro
nepexona. Oynkmus. [Ipenen byHkumu.
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Teopemsr o npenenax GpyHKITUH.

Boinaua 3aganmii PI'P Ne 1 mo mare-
MATHYECKOMY AHAJIN3Y.

1.2

IlepBbIil 1 BTOPOM 3aMeyaTeIbHBIC IIpe-
nensl. beckoneuno mainele U OecKoHEU-
HO OOJbIINE BEIMYUHBI. DKBUBAJICHT-
Hble OECKOHEYHO Malible BEJIWYHHBI.
PackpeiTHe HeEolpeneneHHOCTeN pa3Ho-
ro THUIIA.

1.3

HenpepriBHOCTh QPyHKIMI B TOUKE U HA
npoMexyTtke. OIHOCTOPOHHHE IIpele-
abl. Touku paspbiBa QyHKIUU, UX KJac-
cuduKalus.

1.4

[IpousBonnas ¢yuknuu. ['eomerpuue-
CKMH M MEXaHWUYECKHIl CMBICI MPOMU3-
BoaHOM. [IpaBuna auddepeHnupoBaHus
U (GopMyJibl BBIUMCIEHUS NPOU3BOJ-
HbIX. TalnMia npou3BOJHBIX OCHOBHBIX
aneMeHTapHbIX  ¢QyHKuuMid. TexHuka
TuQepeHIMPOBaHUS

1.5

Huddepenuman. [IpousBonnsie u nud-
(bepeHInanbl BBICIIMX MOPSAKOB. [Ipu-
OJVDKEHHBIC BBIYUCIICHUS C TIOMOIIBIO

nuddepeHnmranos.

1.6

[IpaBuno Jlonurana. ®opmyna Tewno-
pa. Pa3ioKeHus OCHOBHBIX dJIEMEHTap-
HBIX QyHKIHA 10 dopmyie Telnopa.
HpI/I6J'II/I)K€HHI)I€ BBIYUCJICHUSI C IIOMO-
misio popmyier Teitnopa.

15



1.7

OcHoBHBIE TeOpeMbl AudQepeHIraTb-
HOTO  HCYHCICHHA.  MOHOTOHHOCTB
¢byHkuy, 3kcTpeMymbl. HeoOxonumsie
U JOCTaTOYHBbIE YCIIOBHSI MOHOTOHHO-
CTH, JIOKAJILHOTO SKCTpeMyMa. Mccneno-
BaHUE BBINYKJIOCTH Tpaduka (QyHKIUH.
Touku neperuda.

1.8

OOmiast cxema uccienoBaHus (yHKIUU
u moctpoeHusi ee rpaduka. CBoiicTBa
(GyHKUMH, HENpepbIBHBIX Ha OTpE3Ke.
HaulGonpiiee 1 HauMeHbIIee 3HAYCHUS
(GyHKIMHU Ha OTpE3Ke.
CamocrositesibHasi pabora Nel Ha ce-
MHHape 1m0 (GyHKUMAM OJHOH mepe-
MEHHOM

1.9

Pa3znen 2. DyHKUMA HECKOJIbKHUX Ile-
pemenHbIX. [Ipenen u HEMPEPHIBHOCTS.
OCHOBHBIE  CBOICTBa  HENPEPHIBHBIX
¢byuxuii. YactHele npousBoansle. [lo-
HbIH 1uddepennunan.

Boinaua 3aganuii PI'P Ne 2 no ¢dvHK-

HUAM HECKOJbKHX MEPEMEHHBIX

1.10

[Ipon3BogHBIE  CIOKHOW  (PYHKITUH
HECKOJIBKMX IepeMeHHbIX. YacTHbIC
IPOM3BOJIHBIE U au(depeHInabl BbIC-
mux nopsakos. Teopema IBapna. IIpo-
W3BOJHAs 10 HAIPaBJIEHUIO. ['pasiueHT.

10

1.11

OKcTpeMyM (QYHKIIMU HECKOJBKUX TIe-
peMeHHbIX. HeoOxoaumeie U pocTaTod-
HBIE YCJIOBUS DKCTpEMyMa.

CamocrosiTejibHasi pab6ora Ne2 Ha ce-

11
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MHHape MO0 (YyHKIMAM HeCKOJIbKHX
nepeMeHHbIX

1.12

Pa3nen 3. UnTerpanbHoe HCHUCIeHHE
[TepBoobOpasnas. HeompeneneHHblit WH-
Terpajl U ero cpoiictBa. Tabnuia uHTE-
IpajloB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHkuii. MeToJ HENnocpeICTBEHHOTO
MHTETPUPOBAHUS.

Boinaua 3aganuii PI'P Ne 3 no unre-
CPAJLHOMY MCYHCICHUIO

12

1.13

WuTerpupoBanre ¢ MOMOIIBIO 3aMEHBI
MEPEeMEHHOM, TOJBEICHUEM IO/ 3HAaK
muddepennuana. MeTo HHTETpUPOBa-
HUS TI0 YacTAM

13

1.14

WuTerpupoBanue panuoHANBHBIX JIpO-
0eif MHTETpUPOBAHNE HEKOTOPHIX BUIOB
UppaIMOHATFHBIX W TPUTOHOMETpHYE-
CKUX (PYHKIIHH.

14

1.15

3anauym, NPUBOJALINE K IMOHSATHUIO OIpe-
JiesnieHHoro uHrerpana. CBoiicTBa ompe-
JeneHHoro uHrerpaia. @opmyna Hero-
ToHa-JleitOHnIa. 3aMeHa nepeMeHHON H
MHTETPUPOBAHUE IO YACTSAM B Ompene-
JICHHOM HHTETrpaje

15

1.16

[TpunoxeHus: oNpeaeICHHOTO MHTErpa-
Jla B TEOMETPUU M MEXaHWKE (BBIYHCIIC-
HUE TUIOMANeH TUIOCKUX (DUTYD, JUTMHBI
KpUBO#, 00BEMOB, TUIOIMIANCH MOBEPX-
HOCTH).

16

1.17

HecoOcTBeHHBIE MHTErpajbl MEPBOTrO U
BTOPOI'0 pOJA, UX CBOMCTBA.

17
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3anauyu, NPUBOASAIIME K KPaTHBIM MHTE-
rpanaM. J[BOWHOW M TPOWHOW MHTErpa-
JIBI, UX CBOiicTBa. BRIUmMcieHue ABOII-

1.18 HBIX MHTETPAJIOB CBEIEHUEM K MOBTOP- 18 6 4 +
HeIM. ['eomeTrpuueckne u (uznyeckue
MIPUIIOKEHUS KPATHBIX MHTETPAJIOB
KoHTpoJibHOE TecTHpOBaHME
®opma aTTecTaluu 19-21
Bcero yacoB o JMCHHUILINHE 3 3
18 | 54 72
caM.
PI'P
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCLUTIJIMHE

«MaTteMaTHYeCKHUH aHAJIN3»

Hanpasnenue noarorosku: 16.03.03 «XonoaunpHas, KpHOr€HHAs TEXHUKA U CUCTEMBI KU3HEo0ec-
MIEYCHUSD.

[Ipoduns: «HanpasnennocTs (mpodmib) «XoaoauibHast, KPUOTCHHAs] TEXHUKA U CUCTEMBI JKH3HE-
o0ecreyeHus».

Kadenpa: «MatemaTukay.

I.MeTOJILI KOHTPOJA X1 ONCHUBAHUA PE3YJILTATOB oﬁyquI/m

J1s KOHTPOJISE yCIIEBa€MOCTH M KayecTBa OCBOCHHUS AUCLUIUIMHBI HACTOSIIIEH TporpaMMoit
MIPEIYCMOTPEHBI CIETYIOIINE BHIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIeBaeMOCTH (TEKyIIMIA KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTecTalys (IK3aMeH).

2. lllkaJjia 1 KpUTEPUH OLCHUBAHUS Pe3y/JIbTATOB 00yUYCHUSA
®opMa NPOMEKYTOYHOM ATTECTALUM: IK3AMEH

[IpomexxyTounas arrectanus oOydaromuxcst B popMe K3aMeHa MPOBOAUTCS 1O Pe3yJsbTa-
TaM BBITNIOJHEHMsI BCEX BUJOB YUeOHOH paboOThl, MPEAyCMOTPEHHBIX YUYEOHBIM IUIAHOM 10 JaHHON
JTUCLMIUIMHE, TP 3TOM YUUTBHIBAIOTCS PE3YJIbTaThl TEKYIIErO0 KOHTPOJSI YCIIEBAEMOCTH B T€UEHHE
cemectpa. OlleHKa CTENEHU JTOCTHKEHUS 00y4aroIMMUCS TUIAaHUPYEMBIX PE3yJIbTaTOB 00YUYEHHUS 110
JTUCHUIUTMHE MTPOBOJUTCS MpenoaBaTesieM, BeIyIlIUM 3aHATUS 110 TUCHUIUIMHE METOJOM SKCIepT-
HOU oueHkKH. 11o uroram nmpomMeXyTOYHOM aTTECTalluy 110 JUCLIUILUINHE BBICTABIISETCA OLIEHKA «OT-
JIMYHOY, «XOPOILO0Y», «YJOBIECTBOPUTEIBHO» UIIU «HEYIOBICTBOPUTEIBLHOY.

Ixana oueHnBaHuA Onucanue

BrinonHensl Bce 00si3aTe/ibHbIE YCJIOBHSI NMOATOTOBKH CTYy-
AeHTa K NPOMEXYTOYHON aTTecTauMM, IpPEIyCMOTPEHHBIE
nporpaMMoil JucUUIUIMHBL CTYIEHT IeMOHCTPUPYET COOTBET-
CTBHE 3HAaHUH, yMEHUH, HABBIKOB MTOKA3aTEISIM, IPUBEICHHBIM B
OtnnyHO TaOJHIax, ONeprupyeT NpuoOpPETEHHBIMU 3HAHUSIMH, YMEHHUSIAMH,
HaBBIKAMH, MPUMEHSET UX B CUTYAIMSIX TOBBIIICHHON CI0XKHO-
ctu. [1pu 3TOM MOTYT OBITH TONYIICHBI HE3HAYUTEIIBHBIE ONIHO-
KW, HETOYHOCTH, 3aTPYJHECHHUS NP TIepeHOCe 3HAHUI U YMEHUH
Ha HOBbIE, HECTAHIAPTHBIE 33/1a4H.

XOpOH_IO BrimonHeHsl Bce 00s13aTejibHbIE yYciaoBud MOATOTOBKH CTY-
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JAEHTa K NPOMEKYTOYHOH aTTeCTAallMH, IPELyCMOTPEHHBIE
IporpaMMoi JucuuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, yMEHUI, HABBIKOB [IOKA3aTENsIM, IPUBEACHHBIM B
TabJHIax, onepupyeT NpuoOpPETEHHBIMU 3HAHUSMH, YMEHHUSAMH,
HaBbIKaMU. B TO ke BpeMs IIpH OTBETE IOIyCKAaeT Hecylle-
CTBEHHBIC IIOTPEIIHOCTH, 3aJayd pelIaeT C HeA04YeTaMH, HE
BIIUSIIOUIMMH Ha OOLIUI X0/ peleHusl.

Y 10BIETBOPUTEIIEHO

BoinonHensl Bce 00si3aTesIbHbIE YCJI0BHSI NMOATOTOBKH CTYy-
JAeHTa K INPOMEKYTOYHOH aTTecTallMH, IPEIyCMOTPEHHBIE
porpaMMoil JuciuruinHbel. CTyI€HT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, yMEHUI, HABBIKOB [10KA3aTENSIM, IPUBEACHHBIM B
TabJHIax, oneprupyeT NpuoOpPETEHHBIMU 3HAHUSIMH, YMEHHUSAMH,
HaBbIkaMu. Ho mokaspiBaeT HeriryOOKHe 3HAHUS, TIPH OTBETE HE
JIOIyCcKaeT IpyObIX omMOOK WM IPOTUBOPEUHiA, OTHAKO B (hop-
MYJIHPOBAHUU OTBETAa OTCYTCTBYET JOJIKHAsI CBSI3b MEXKIy aHa-
JIM30M, apryMeHTalued U BbIBOJAMHU, B PEIIEHUM 3aJad MOTYT
coJiepKaTbesl rpyoObie omMOKu. [l MosydeHusl MpaBUIbHOTO
oTBeTa TPeOyIOTCS YTOUHSIOUINE BOMPOCHI.

HeynosneTBopuTenbHO

He BrimonHeHb! 00s13aTe/IbHbIE YCJI0BUSA NMOATOTOBKH CTY/1€H-
Ta K NMPOMEXKYTOYHOM ATTECTALMM, MPETYCMOTPEHHbBIE MPO-
rpamMoi aucuuiuinabl, MJIN cTyaeHT neMOHCTpUpPYET HEmoJ-
HOE COOTBETCTBHE 3HAHWW, YMEHMI, HAaBBIKOB IIPUBEIACHHBIM B
TabIuIax, JOMYCKAIOTCS 3HAYUTENIbHbIE OIIMOKH, MPOSBISAETCS
OTCYTCTBHME 3HAaHUM, YMEHUH, HaBBIKOB IO Psy MOKa3aTelew,
CTYJIEHT MCHBITHIBAET 3HAYUTENbHBIC 3aTPYIHEHUS NIPU ONEPH-
POBAaHUM 3HAHUSAMU U YMEHUSIMMU.

3. OueHo4HbBIE CPeACTBA

o/

HanmenoBanue
OIIEHOYHOTO Cpeji-
CTBa

[IpencraBnenue ore-
HOYHOTO CpPEJCTBA B
DdOC

Kpatkast xapakTepucTHKa OIICHOUYHOTO
cpencTaa

Konrtponbnas (ca-
MOCTOSITEJIbHAS )
pabora

(KP)

CpenctBo MpoBEpKH YMEHUH MPUMEHSThH
IIOJIy4YE€HHbIE 3HAHMS JUIS pELICHMs 3a/1a4
OIIPEIEJICHHOTO TUIIA 110 TEME UM pas3fe-

1y

KOHTpOJ'ILHBIe 3aja-
HUA

Pacuetno-rpadu-
yeckas paboTa

(PT'P)

CpenctBo MpOBEPKU YMEHUM NMPUMEHSITh
MOJTy4YeHHbIE 3HAHUSA T10 3apaHee ompeje-
JICHHOM METOIMKEe HJsl pelleHHs 3aaa4y
WM 33JaHAld [0 MOJAYJII WM JAUCLH-

Kommiekr 3amaHuii
TSt BBINIOJIHEHUS
pacueTHo-rpaduye-
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IUTHHE B I[E€JIOM. CKO# paboTHI

CpeIcTBO KOHTPOJIS, OPTraHU30BaHHOE KaK
crenMaibpHas  Oecema I1E€Iaroru4eckoro

YCTHBIM onpoc, | pabOTHUKA C OOydYaroUIMMCsS Ha TEMBI, Bormpocs! no
3 cobecejoBaHNe, | CBA3AHHBIE C M3y4a€MOM JUCHMIUIMHOW, M | TeMam/pas/ernaMm Jiic-
(YO) paccunTaHHOE Ha BBISICHEHHE 00bheMa 3Ha- IUATUTAHBI

HUW OOydYaromerocs 1Mo OmpenesieHHOMY
paszzeiny, TeMe, mpobiaemMe u T.11.

CucreMa cTaHIapTU3UPOBAHHBIX 33/IaHUH,
Tect MO3BOJISIFOLLIAS aBTOMATHU3UPO-
(T) BaTh MPOIEAYPY M3MEPEHHs YPOBHS 3HA-
HUU ¥ yMeHUI 00yJaromnierocs.

5 | Ox3ameHanonHble | CpeACTBO MPOBEPKU 3HAHWM, YMEHUN, Ha- | DK3aMEHAIIMOHHbIE

Bapuanr Tecra

OMIIETEI BBIKOB. MOXET BKIIFOYATh KOMIUIEKC Te€Ope- | OUIIETHI
(3B) TUYECKUX BOMPOCOB, 3a/1ay, MPAKTUYECKUX
3a7JaHuH.

3.1.Tekymuii KOHTPOJIb

OueHoYHbIE CPEICTBA TEKYLIETO KOHTPOJIS YCIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOMPO-
CBI U 3aJ1aHuUs B (hopMe OJIaHKOBOTO TECTUPOBAHMS 111 KOHTPOJIIS OCBOCHHUS 00YJAIOIIUMUCS pas3ie-
JIOB TUCUMIUINHBI, preM PI'P.

Conepxanue pacyeTHO-rpaguuecKux pador.

PacuerHo-rpadguyeckas padora Nel mo nudpdepeHIHATBHOMY HCUHCTICHUI0O QYHKIUH OXHOM
nepeMeHHOMn

KpaTkoe copepxanue 1 3Tarnbl pacdeTHO-TpapuuecKoi padoThI:
IIpenen uncnoBoii MOCIEI0BATENBHOCTH, Npeen QyHKIHH.
HccnenoBanue pyHKINN HA HEPEPHIBHOCTb.

Brruucienue npou3BoAHBIX (GYHKINH.

Uccnenoanue ¢yHKINUH, TOCTPOEHUE TPaPUKOB.

PacyerHo-rpadguyeckas padora Ne 2 1o pyHKIHMAM HECKOJIBKHX NIePEeMEHHbIX.

Kpatkoe comeprxanue pacqeTHO-TpapuIecKoil paboThI:
ODyHKIIMH HECKOJIBKUX MEPEeMEHHBIX. YacTHbIe TPOU3BOAHbBIE. [[pOM3BOAHBIE OT CIOXKHBIX (PYHK-
uuid. [Ipon3BogHAs IO HAMPABICHUIO M TPAAUECHT. DKCTpeMyM (QYHKIIUH JBYX MEPEMECHHBIX.

PacyerHo-rpadguyeckas padora Ne 3 10 HHTErpaJIbHOMY HCYHCICHHIO.

KpaTkoe copepxanue u 3Tanbl pacdeTHO-Tpadpuieckoi padoThl:
Ilepeviii oman:
Meroas! nHTErpUpOBaHus. BeruucieHne HeonpeaeneHHbIX HHTETPaIoB.
Bmopoii sman:
[IpunoxxeHus onpeseeHHbIX HHTErpanoB. MccinenoBanue cX0AUMOCTH HECOOCTBEHHBIX HHTETpa-
JI0B.

KoMmuiekT 3aganmnii

JJIS1 BBINOJIHEHUS pacuyeTHO-rpadudeckux pador (PI'P)
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0 AucHUILIMHE «MaTeMaTH4YeCKUil aHAJIHN3»

Teopus npenesnos u 1uppepenuupoBanue GyHKUMU 0IHOM NepeMeHHOI

1. Halitu npenensr:

(- a.‘):- (1+;'.1):

: [+ - dlan® + 3
L Gen)-( y fign ¥ = Sl
T+t - 2-n —% Hm+5 +n
’ n+5S
3 1: 3 " I+l
.| 2mm 43 . 3l
- 7| . 3 . [ =10}
Lim | = 1 11111;'.1(1.|;'." +1- ;lr) lim !
Hlent e+l e == g+l |
’ 7 '
2 2
. 2x"+11x+15 . 4x
lim ———— lim——
Xx>—3 x+3 _ x»0Sin"3x
I -5 lim sin 3
Il — 3 m - 3x)°
o L o __15._.: (1-3v)
0 r=-7
V=dsiny, - 7<xy <)
Tox =0
2. MccnenoBaTh Ha HENIPEPBIBHOCTD U BBIIIOJIHATD YEPTEXK:

3. Haiitu mpou3BOHYIO (QyHKIIUH:

2(3.\‘5 + 4y - - 2)

1‘ - . - '|‘.
' 1541+ x 1 =Inarcsiny/1- e
3+
=
31
fgx - ctgx P !
v =arctg—————. vo=sin| —=+1].
| BRG] |
cos0x .

1 .
1 =arctg” ——— +sinln 2x

C3sml12y +1) T

-

P =)

1 =arctg’ In

sin(r- 21)+2 =7x

1 v —=¢ cost V =¢' cost
7

. o N . X
4. CocTaBUTh ypaBHEHMs KacaTeIbHON M HOpPMalIM K JaHHOW KpUBOH B Touke ¢ abcuuccoil ~0:
V=X + 8/ - 32, x, =4.

|
Fl)=x+=
5. IlpoBecTu MOIHOE UCCIIEAOBAHUE U TIOCTPOUTH TpauK x

(I)yHKII]/II/I HECKOJBbKHX MIEPEMEHHBIX

22



:x2+3y2

1. HaiiTi yacTHBIE TPOM3BOIHBIC BTOPOTO MOPSIIKA, YOSIUTHCS, UTO Zyy=Zyx: Xy
2

=Y
\/X , M0(4’6)’

2. Haittu rpaguenT GyHKIMN z=f(x,y) g TOYKE MO(XO ’yO):

_ .2
3. Vcenenioath Ha dkeTpeMyM dyskmio Z=X —X+Y +2y.

HNurerpuposanue

Boruuciaurthb HEOIIPEACJICHHBIC HHTEIPAJIbI

f dx )
2(x+\/;'fx-2_xdx,f(x'|'1)e dxlfxcos3xdx, fexcosxdx'

dx dx x+18 de [ x*1 sin’ x
d
f x2—6x+18’ f x2+6x+5’ f (X_6)(X+2) JI x*+3 X' cos? x

Boruucantnb OonpeaecJICHHbIC HHTErPaJibl

.6

f 3sin’ x cos xdx
0

[SE

1 3
X— 1 e*dx
V1+3x '([ f \/7+lnx

7 7

6 2 2 —4
f dx 1+x d dx x242x
1 1+3x—2 *, arctgx (3x+5) ) X°+1

V3
|
0

) m.6 1
NP 3sin’x cos xdx
{ 4—x°dx _! '([\/1+3x

1 o3
dx
{x ledx’f m'

HecoOcTBeHHBIE HHTETPAJIBI

1. YkaxuTe, Kakoil U3 HECOOCTBEHHBIX HHTETPAJIOB SBISETCS CXOISAIIIMCS
00 00 o0 -

f \/;dx, f x 3dx, J”stdx

1 1 1 .

dx
oo 14 x°

l— g

2. BeucanuTs HHTCIrpajl, YCTAHOBUTL €T0 CXOJAUMOCTD UJIN paCXOAUMOCTb

8

f In xdx
3. Beraucnuts UHTErpaj, yCTAaHOBUTH €T0 CXOI[I/IMOCTL WA PAaCXOJAUMOCThH 1

I

4. BoIYucIuTh HeCOOCTBEHHBIH HHTETrpan o0 , YCTAHOBUTDH €TI0 CXOANUMOCTDb UJIN
pacxoauMoOCTb.
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dx

2
. bBIYUCIINTH HECCO CTBCHHI)II\/’I HHTCIpal — CTAHOBHUTH €T0 CXOOUMOCTH NJIN
5.B 6 1 Xy

PacxoUMOCTb.

6. Beruncnuth HUHTCIrpajl, YCTAHOBUTH €T0 CXOAUMOCTD HUJIN pACXOAUMOCTDb —® 1+X
0

f In xdx
7. BBIYUCIUTL UHTETPAJ, YCTAHOBUTD €T0 CXOJAMMOCTD MU PACXOAUMOCTh 1
[ o
2x?

8. Beruncianth HecOOCTBEHHBIN HHTETrpal
pPacxoiuMOCTb.

, YCTAHOBUTD €T0 CXOAUMOCTDb HUJIN

KpaTHBIe HHTErpaJjabl

1. U3MeHuTh NOpsAI0K HHTETPUPOBAHUS B IBOTHOM MHTETpaje
X

2 6
[dx | flx,y)dy
a. o X , b.

2-y

dy | flx,y)dx

1y

—
O ) —

[N

ff(lO—xz—yz)dxdy, D={(x,y)|1<x<2, 0<y<2}
(D)

2. Berauciante

3. Berauciurs

|”|(12.1‘3.1'3 +16x71" )a’.wir:
o
D:x=ly =x", y =- Jx.

4. BEUUCIUTH

ﬂ (x*+y)dxdy,
(D) D — MHO»X€CTBO TOUYEK TJIOCKOCTH, OTPAHUYEHHOE JIMHUSMU

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

5. Haiitu momanes GUrypsl, orpaHUu4eHHON TaHHBIMU JTUHUSIMA

y=3fx, y=4e’, vy =3,y =4,

—v2 =

6. Haiitu rutomas Gpurypsi, orpannuensoi mmusavu Y =X | Y= —X+2

8. Haiitu 06bem Tena, nonyuentoro spamennem Bokpyr ocu OY  qurypsy, orpasnuennoil muus-
=x", y=1, x=0

MI/I.y_XJ .y_ , X= .

9. Haiiti 0GbeM Tena, noyuerHoro spamennem Bokpyr ocu OX puryper, orpanndennoii mmuus-
— 2 2_

mu Y=X, Y =X,

KoHnTtpoJibHbIe padoThl (IpUMepbI)
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BapuaHTt

1. MocTpounTb rpaduk: v =3cos

2. Hantn npegensol:

i (5- n) +(5+n) - cos0y S S
=2 (5- 0y - Gan) lm ——— lim———
1) o ST 2)" " e -1 3) " - 2T 4y 2
lim Va'- x- 1 Ll l+xcos 2y :.-- _ _ )
—2 In(x-1) p| B pP— 11111(*— - x+l

4) 5)

3. UccnepoBaTb Ha HeNnpepbIBHOCTb U BbIMOJ/IHUTb YEPTEK!

BapuaHTt

1. Hantn npousBoaHyto y‘:

+

v =arcte” In —— —
= v =)

a) N+ 2

sin(x- 230+ =7x
y

- =¢ "cost ) =€ cosft
B) r) Y —e CO.-:f’.

Fl)=x'+=
3. MpoBecT! NosHOE UCCNeL0BaHNE U NOCTPOUTL rpadmK x

Bapmuanr.

ou

Nel. BeruncauTs NpoU3BOIHYIO IO HAIIPABIICHUIO ds Y HAalTU MOZYJIb BEKTOpA I'pajueHTa JJIs
Yy Yy

X
u:2xy+—_+z3

byHKIUN \/y B TOUKE A(6; 9; 1) B HAIlPaBJIEHUH, COCTABIIIOLIEM C OCIMU KOOP-
T

_3 _6
cosa=—, cos B=—, y< 5

AWHAT YTIJIbL 7 7

— 2
Ne2. UccnennoBaTh Ha 3KCTpeMyM (DYHKIIHIO Z=xy ( 1-4x" -4 y )_ D )

25



dz
4 .,
N93.Z:1n(y_x ), X:\/Slnt, y:COSt. Haittu dt.
Bapuanrt

Bbryncaunre:

O 2
f “ f(2x+1)-lnxdx
1.9¢X_2. 2.1
3x2— sin 3x f 2x—1 dx
x2+4x 4. COS 3x V4—2x—¥
1.  BBIYMCIUTH HHTErPABL:
+0 _x2 +00 dX
TR o
xvlnx

M306pa3MTb 06ﬂaCTb MHTErpnpoBaHnAa n USMEeHUTb I'IOpﬂ,D,OK MHTErpnpoBaHnA B NOBTOPHOM UHTErpane
\25 1%

fdxffxy

BblumMcanMTe niowagb OGUrypbl, OrPaHUYEHHON NNHUAMM

=9 2 —
Yy=e&e—Xx, y=X.
BapuaHT 3aaaHu1ii TPEHUPOBOYHOrO TecTa.
3apaum
ﬁ:cc:giﬁ -
. e e y=—-, ['.;:1'- ! R I S, T =01 Sq0-7
lyactb 1 ) =sinlax. Y.y - 2 kY 3 V=T Hxe = Aw =W s
4. HanTn Nnpon3BoAHYO y»*:
1 -
. ] :Yﬁfclg'.\'
a) 6)
.
g’ +— =cos3x _ f- feost
: C—rost4siny )V TS - Foos
B) X [) ¥ =cost+sinf

FG)=(e-3) (- 3).

5. UccnepoBaTb Ha aKcTpemym

6. HaiiTu nHTepBasbl MOHOTOHHOCTHU X
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FG) =2 16x

[-5:1]
7. Hantun HaM6OJ'IbLUGE, HanmeHbllee 3Ha4yeHune (byHKU,VIM - Ha OTpe3kKe .

1
£ (x) =3arccosx” =3
8. MNocTpounTb KacaTenbHyto K rpapury pyHKUMM ° B TOYKE

]

2 vyacTb 9. Havitn npegensl:
v a2 . tghx

(3+;'.‘):- (2+i‘.‘): 5
lim g2x T+ 2x- 3 lim

. el oA
—i (¥ (1. .V lim ——— lim —— — 7 telxy
1) (_ + ;'.) (1 n )- 2) L ]_ 3) e U i B S = Em 4) I

3 yactb

0 x=-7
T =<siny, - T7<y <0

7. x =0
10. UccnepoBaTb Ha HENPEPbLIBHOCTb U BbIMOAHUTL YEPTEMXK:

.'I -

Fi)=

11. NMpoBecTn NoaHOEe nUccaenoBaHne N NOCTPOUTb rpaduK -4

Kpurtepun ouenkmn:

- OLICHKA «3a4TEHO» BBICTABISETCSA CTYJEHTY, €CJIM OH PETYJSIPHO B TEYEHUE CEMECTpa MPEICTaB-
JISUT pellieHust 3a/1a4, BHIITOJIHUI OJHOCTBIO BCE 3a/1aHUS U UX 3allUTHII, OTBETHB HA BOIPOCHI Ipe-
noJaBaTe’s;

- OLIEHKA «HE 3a4TE€HO» BBICTABJISIETCS CTYJICHTY, €CIIM OH HEpPEeryJIIpHO B TEUCHHE CEMEeCTpa Mpe.-
CTaBJIsUI PELICHUS 3a]1a4, BBIIIOIHWI 3aJjaHUs HE ITOJIHOCTBIO WU BOOOILE HE MPECTABIISI pabOThI
Ha MPOBEPKY, AOIMYCKAET CYIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI NPETOAaBATENS.

Jlnis mpoBeieH!sI TEKYILero KOHTPOJIS 3HaHUM CTYJIEHTOB B IUCTAHLIMOHHOM (hopMaTe B pa3-
pabGotanHbIX Kadenpoil «MaremaTuka» OHJIAHH-KYpcax MMEIOTCSl IPOMEXYTOUYHbIE (IPOOHBIE) Te-
CTBI.

3.2. IIpoMe:kyTOYHAA aTTeCTALUS

IIpomeskyTouHas arrecTanus - (3K3aMeH) MPOBOJUTCS O OUseTaM B YCTHOH (opme.
Bpemst a1 moAroToBKM OTBETA Ha BOMPOCHI He Oosiee 45 MUH.

buner BKiIr04aeT TEOPETUUECKUI BOIIPOC U 3a1a4H.

KomruiekTsl sKx3aMeHallMOHHBIX OMJIETOB XpaHATCs Ha Kadenpe «MaremaTukay.
TunoBbie BapHaHThI OMJIETOB MPHJIATAOTCS.

KommnuiekT Bonpocos

0 gucHuIuinae «MaTeMaTH4ecKuii aHaAJIn3»

JudpdepennnanbHoe HCHHCAEHHE PYHKIIUA 0JHOM NTepeMeHHOU

1. TloHsiTHe nepeMeHHON BEIMUYUHBI U 00J1aCTH €€ U3MEHEHUSI.
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27.
28.
29.
30.
31.
32.

SNhWDN =

NOHATHE (PYHKIIMOHAILHOW 3aBUCUMOCTH, KJIacCu(UKAIUs QyHKIUIA.

OrnpezesieHne U TUIIBI YACIOBOM MOCIEA0BATEIBHOCTH.

[Ipenen unciaoBoOi mocnen0BaTeIbHOCTH. ApUudMETHUECKUE ONEepalliy HaJ MOCIeA0BaTeIbHO-
CTSIMHU.

VYcnoBus cyliecTBOBaHUS KOHEYHOI'O IIpeJieia YNCIOBOM NOCIEN0BaTENBHOCTH (TeopeMbl Ko-
mu u Beliepmrpacca).

Bropoii 3aMeuaTenbHbIi IpeAeII.

[Ipenen ¢ynkuuu. Onpenenenus. ['eomerpuueckas UHTEpHIpeTaIUs MOHATHUS Mpezena QyHK-
uuu. CBoMCcTBa MpPEEoB.

beckoneyHo mainble, 0eCKOHEUHO OO0JIbIINE PYHKIIUH.

IlepBblit 3aMeydaTenbHbIN Ipeaes.

. beckoHeuHO MaJible BEIWYNHBI. DKBHUBAJCHTHEIC OECKOHEYHO MaJIble U UX MCIIOJb30BaHUe npu

BBIYUCIICHUH TIpe/iesioB. Tabmuia 5KBUBAIEHTHBIX OECKOHEUHO MaJIbIX.

HenpepriBHOCTH GYHKIIMH B TOUKE U Ha IpoMexyTke. OgHocToponHue npeneisl. Knaccuduxa-
1S TOYEK pa3pbiBa rpaduka.

CaoiicTBa GyHKIUI, HEMTPEPHIBHBIX Ha O0Tpe3ke (TeopeMbl Beitepmtpacca, bonsiiano — Komn).
[IpousBonnas. I'eoMmeTpudeckuii u puzndeckuii cMbIc Mpou3BoAHOM. KacarenbHas u HopMaib
K IUIOCKOM KPUBO.

Tabnuia Npou3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIMH.

CBsi3b MeX1y CyIIECTBOBaHMEM MPOU3BOAHON (DYHKIMU B TOUKE U HEMPEPHIBHOCTHIO (DYHKUINU
B TOH 7K€ TOYKE.

[TpousBogHas cyMMbl, pou3BeneHus, yactHoro. [IponsBogHas cinoxxHOi u oOpaTHOM (QyHK-
LUH.

[TpousBogHas mapaMeTpUyYeCKu 3aJaHHON (QYHKIUH.

[IpousBonHas GyHKUNH, 3aJaHHOI HESBHO.

JuddepenurpoBanue CI0XKHONU MOKa3aTeIbHON QYHKIUH.

Huddepenuupyemocts. Auddepenuman. ['eomerpuueckuii cMbica quddepeHipana.
[TpousBoaHbie U AU PepeHnanbl BEICIIUX MOPSIKOB.

OcHoBHBIE TeopeMbl AuddepeHnnanbHoro ucurnciaenus (teopema depma, reopema Pons, Teo-
pema Jlarpanxa, Teopema Komn).

[IpaBuio Jlonurans.

Muorounen Telinopa u ero cBorictBa. ®opmyna Teitnopa. Octatounsiii uieH ¢popmysl Tenno-
pa B hopme Jlarpanxka u [leano.

AcuMITOoTHI rpaduka GyHKIUH.

OkerpemyM. Heobxonumoe yciaoBue s3kcTpemMyma.

JloctaTouHbIE yCIIOBUS IKCTPEMYyMa.

Jloctarounoe ycinoBue Bo3pacTaHus (yObIBaHHS) GYHKIINU.

Haubonbiiee n HauMeHblee 3HaueHUs (QYHKIUU Ha OTPE3Ke.

BrImyki0cTh, BOTHYTOCTb, TOUKA Neperuda. JJocraTouHoe ycioBre BOTHYTOCTH (BBITYKIIOCTH).
Heob6xoaumoe ycioBue Touku neperuda. Jlocrarounoe ycioBue neperuoa.

OO1m1ast cxema NOCTPOCHUS U MCCIIEeI0BaHUs Tpaduka QyHKIUH.

q)yHKIII/II/I HECKOJIbKHUX MEPEMEHHbIX

Onpenenenue U reOMETPUUECKUN CMbICT (PYHKLIUH JIByX EPEMEHHBIX.

Jluauu ypoBHS (PYHKUUU IBYX IEPEMEHHBIX.

YacTHble TPOU3BOAHbIE (PYHKIIMH HECKOJIbKUX MEPEMEHHBIX, UX T€OMETPUUYECKHI CMBICI
@OyHKIHMU HECKOJIIBKUX MTEPEMEHHBIX, OHITHE MOJHOTO0 U depeniuana.
JuddepenurpoBanue ca0kKHbIX QYHKIUNA HECKOIBKUX EPEMEHHBIX.
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6. IIpom3BojaHbIE BBICIINX NOPSIKOB ()YHKIIMU HECKOJIBKHUX MepeMEeHHBIX. CMelIaHHbIe TPOU3BOI-
Hele. Teopema IlIBapna.

[Tpon3BoHas PyHKUIMU HECKOJIBKUX MIEPEMEHHBIX 110 HAIIPABICHHUIO.

[Ipon3BoaHas O HAIPABIECHUIO U TPAJAMEHT CKAJISPHOTO MOJIS.

OKcTpeMyM (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX.

0 HeoOxonumoe u gocTaToyHOE yCIOBUS 3KCTpeMyMa (PYHKIUU ABYX EPEMEHHBIX.

S 0 o

HNHTerpajbHoe HcUHCICHUE

[TepBooOpasHas, HeonpeaeneHHbIH nHTerpal. Tabauima OCHOBHBIX HHTETPATIOB.

3aMeHa epeMEeHHON U UHTErPUPOBAHUE 10 YACTSIM B HEONPEEICHHOM HHTErpajle.

HuTerpupoBanue ¢ MOMOIIBIO MOABEICHUS 01 3HaK nud depeHmana.

HuTerpupoBanue palnoHaIbHbIX APOOEH.

WNHTterpupoBaHue 1o 4acTsM U 3aMEHa [IEPEMEHHOM B ONPEIEICHHOM UHTETpae.

WHTerpupoBanie TPUrOHOMETPUYECKUX (PYHKIINH, OCHOBHBIE TIPUEMBI.

WuTerpupoBanue upparroHanbHbIX QYHKIIUHA.

YHuBepcasnbHass TPUTOHOMETPUYECKas ITOACTAHOBKA.

9. OmnpeneneHHblit UHTErpai u ero ceoiictBa. Popmyna Hetotona — JleitoHuna.

10. IlpunosxeHus onpeneaecHHOro HHTErpaia K pelieHno FeOMETPUUECKUX U (PU3NYECKUX 3a1ad.

11. Beruucnenue miomnaien ¢ moMoIbo ONpeeIeHHOr0 HHTEerpasia.

12. Beruucienue miomnaamn U JUIMHbBI KPUBOU, 3aIaHHON YpaBHEHUSIMU B MapaMeTPUIECKOM opMme.

13. Beluucnenue mioniajan KpUBOJIUHEWHOTO CEKTOpa B MOJISIPHBIX KOOpAMHATAX.

14. Bpiuncienue miomazel B MPsMOYTOJbHBIX M HOJSPHBIX KOOPAMHATAaX C IMOMOIIbIO OINpe-
JIEJIEHHOTO UHTEerpaa.

15. Beruncnenue JUIMHBI IYTH ¢ TIOMOLIBIO OMPEICIICHHOTO UHTErpaa.

16. Beruucnenue 1auHbl 1yTH KPUBOM, 3aJaHHON MapaMeTpUUECKH.

17. Beruucnenne o0beMa Telia BPaIeHUs C IIOMOIIBIO OTIPEICIICHHOTO HHTErpaa.

18. Beruucnenue miomniaau noBepXHOCTH TeJla BpallleHHUs.

19. HecoOcTBEHHBIE MHTETPAJIBI IEPBOTO U BTOPOTO THUMA. [IOHITHS CXOIUMOCTH U pacX0IUMOCTH
HECOOCTBEHHOT'O MHTErpaa.

20. HecoOGcTBEHHBIE MHTETPAJIBI OT Pa3phIBHBIX (PYHKIIUM.

XN R WD

Tunosbie BapHaHTHI OUJIETOB
o pucuumnHe«MareMaTHYeCKHH aHAJIH3»

MMHUCTEPCTBO OFPA3OBAHMS 1 HAYKU POCCUMCKOM ®EJIEPAIIUN
®EJIEPAJIBHOE TOCYJTAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJIbHOE
YUPEXXJIEHUE BBICIIEI'O OFPA3OBAHU A
«MOCKOBCKHMM NOJIUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWH NOJUTEX)
dakynpTeT 0230BbIX KOMIETSHIIHIA, Kadenpa «Matematukay

Hucumnnuaa  «MaTteMaTudecKkuil aHaau3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINEUJIET

1. IlepBooOpasHas, HeonpeaeaeHHbIH nHTerpai. Tadn1uia OCHOBHBIX HHTEIPAJIOB.

2. HaiiuTe 3KCTPEMyMbI H TOUKH Tieperu6a GyHkun Y — ( X— 1) e
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3. Haiitu rpaguent ¢pyHKIMN =y \/xy B TOYKE MO( 1’4).

[ . S

—

4. BpIYUCIUTD HEOMIPEACIICHHBIN UHTETPa V5—x+v 5—Xx

5 YKamHTe KaKOI/I 13 HECOOCTBEHHBIX HHTETPAJIOB SBJISICTCS CXOSAIITUMCS

f\/;dx fx Ydx, f\/x dx

VYTBepxkaeHo Ha 3aceanuu Kadenpsl MatemMatuku «_03»052023 r., nporokos Ne 10

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

MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3BOBAHIS POCCUMCKON ®EJIEPALIMU
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJIbHOE
YYPEXX/EHHWE BBICILIEI'O OBPA30OBAHUS
«MOCKOBCKH NOJIMTEXHUYECKHWI1 YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

dakynpTeT 0a30BBIX KOMITCTCHIIUH, kadeapa «MaremaTuka»
JucuunnuHa «MaTeMaTHdeCKUi aHaJIn3y
Kypc 1, cemectp 2

IK3aMeHANNOHHBIN OuJteT Ne 1

1. HecoOcTBeHHBIE MHTETPAIBI NIEPBOrO U BTOPOro THMA. [IoHATHSA CXOUMOCTH M pacXOqUMOCTH

HECOOCTBEHHOTO HHTCTpaja.
2

t 2t
19 o 3 -
2. HaiiTu npon3BoaHYIO0 (ByHKIINH, 33aHHOM MapameTpuueckn 1+t 1+t

_ .2
3. HUccnenosath Ha skcTpeMyM dyHkmmio Z=X —X+Y +2y.
.6

f 3sin? x cos xdx
BberarcnuTh onpeneseHHbIA HHTerpan 0

5. Haiitu 06’beM Tena, MOJy4eHHOTO BpalleHHEM BOKPYT OCH OX ¢burypsl, OrpaHUYEeHHON JTMHUS-

MU y—X ) y_ls X_O.
YTBepxkaeHo Ha 3acemannu Kadenpsl MareMaTnkud «_03»052023 r., mpotokoa Ne 10

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

Jlnis ipoBeieHusI TPOMEXXYTOYHOTO KOHTPOJIS 3HAHUH CTYJIEHTOB B TUCTAHIIUOHHOM (hopMa-
Te B pazpaboTaHHbIX Kadeapoil «MaremaTrnka» OHJIalH-Kypcax UMEIOTCSl UTOTOBBIE TECTHI.
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