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1. Hexau, 3aga4u ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHNs 10

JAUCHHUIIJINHE
K ocHOBHBIM 11€JIIM OCBOEHUS JUCLUILIMHBL «MareMaTudeckuil aHanusy ClieyeT OTHe-
CTH:
- BOCIIUTAHHUE y CTYJICHTOB O0IIEH MaTeMaTHu4eCcKOn KyJIbTYpHI;
- IpUOOpEeTEeHNE CTyIeHTaMH IIUPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAHUN, YMEHUI U HaBbI-
KOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY M JEAYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYUIINH;

- YMEHHUE CTYJEHTaMH pa3BUBATh HABBIKM CAMOCTOSITEILHOTO U3y4eHHUsl yueOHOI U Hay4-
HOM JINTEepaTyphbl, COAEPIKALECH MATEMATUUECKUE CBEACHUS U PE3yJIbTATHI;

- IOJITOTOBKY CTY/ICHTOB K JEATEIIbHOCTH B COOTBETCTBHUH C KBATH(PHUKAITMOHHOMN XapaKTe-
PHUCTUKOM OakaaBpa Mo HaIlpaBICHHIO, B TOM YHcie JOPMHUPOBAHUE YMEHUH HCIIOIB30BaTh OCBO-
€HHbIC MaTeMaTUYECKHEe METO/IbI B PO(heCCHOHANIBHOI 1eATeTbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(HUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LUQ-
pPOBOI TYpOYJIEHTHOCTH U BBICOKMX TEXHOJOTMUECKHUX PHUCKOB COBPEMEHHOU HU(POBOM SKOHO-
MUKH.

K ocHOBHBIM 3a7auaM OCBOEHUS AUCHUIUIMHBL «MaTreMaTHuuecKuil aHamus3» ciaeayeT OT-
HECTHU:

- OCBOGHHUE CTY/JI€HTaMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOAUMYIO JUIsl YCHEIIHOIO PEIIEHUS MPUKIIAAHbIX 3a/1a4;

- (hopmupoBaHue y cTy/eHTa TpeOyemMoro Habopa KOMIETEHIINH, COOTBETCTBYIOIUX €0
HAIPAaBJICHUIO MTOJTMOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OO0yuenue o qucuuiuinHe «MaremMaTHuecKuil aHaJIn3» HallpaBiieHo Ha (hopMUpoBaHUE y o0yya-
IOLUXCA clenyromux komnereHuuil B coorserctBun ¢ ®I'OC 27.03.04 «YpaBieHue B TEXHUYE-
CKHX CHCTEMax», YTBEpPKIEHHBIM Npuka3zoM Munoo6puayku Poccun ot 31.07.2020 N 871:

KO}I M HAUMEHOBaHHE KOMIIETEHIIH I HHI[I/IKaTOPBI JAOCTHKCHUSA KOMIIC-

TeHIL MU

OIIK-1. CiocobeH aHaM3UpOBaTh 331a4U
MpoeCCHOHAIBHON JEATETHHOCTH Ha OCHOBE
MOJIOKEHUH, 3aKOHOB M METOZIOB B 00JIaCTH
€CTECTBEHHBIX HAYK U MaTeMaTHUKU

NOIIK -1.4. 3naeT npuHIMNHAIBHBIE OCO-
OEHHOCTH MOJICJINPOBAHUS MaTEMaTHUECKHUX,
($u3NYECKUX U XMMUYECKHUX MPOLIECCOB,
MpeHa3HauYeHHbIE JJ11 KOHKPETHBIX TEXHOJIO-
TMYECKHUX IIPOLECCOB;

HOIIK-1.1. Ucrionb3yeT OCHOBHBIE 3aKOHBI
JUCLUIUINH MH)KEHEPHO-MEXaHNYECKOT0 MO-
JUyJIs;

NOIIK -1.2. Mcrionb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX JUCLUILINH, TpaBUiia
IIOCTPOECHHUSI TEXHUUECKUX CXEM U UEPTEXKEN;
HMOIIK -1.3. Brageer 0CHOBHBIMH METOJaMU
TEXHUKO-I)KOHOMHWUYECKOT'0 aHAJIN3a, HaBbl-
KaMHM COCTaBJIEHUSI pabOUYHX MPOEKTOB B CO-
CTaBE TBOPYECKON KOMaH/bI.

OIIK-2. CniocoGen popmynupoBaTh 3a1auu
poeCCHOHATLHOMN NeATETFHOCTH Ha OCHOBE
3HaHUH, TPOQUIBHBIX pa3eoB MaTeMaTHye-
CKUX U €CTECTBEHHOHAYYHBIX JUCIUILTIHH
(Momymeit)

NOIIK -2.2. YMeeT opueHTUPOBATHCS B OC-
HOBHBIX 3ajlauax aBTOMaTH3alluu; BEIOUPATh
porpaMMHoOe oOecrieueHue Juis pelieHus
KOHKPETHBIX 33/1a4 aBTOMATU3allUN; TPHUMe-
HATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAY Y-
HBIX AUCHMILINH U METO/Ibl MATEMaTHYECKOTO
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15 ananusa U1 TEOPETUIECKOTO MOACTUPO-
BaHMS TEXHHUYECKUX CUCTEM U 00pabOTKH pe-
3yJIbTATOB HKCIEPUMEHTAIBHBIX HCCIIEI0BA-
HUH;

HOIIK -2.3. Bnajeet HaBbIKaMU UCIIOJIb30Ba-
HUSI KOMIIBIOTEPOB KaK 3JIEMEHTOB CUCTEMBbI
aBTOMATH3allMH, COBPEMEHHBIMU METOIaMH
MaTeMaTUYECKOT0 aHallu3a U MOJIEIIUPOBa-
HUS, YTOOBI 9P PEKTUBHO pemaTh CI0KHbIE
Hay4YHbIE€ U TEXHUYECKHUE MPOOIIEMbl yrpaBJie-
HUs

2. MecTO TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JucuurnuHa oTHOCUTCA K 00s3aTenbHOM yacTu 6510ka bl: Monyns «Maremaruueckue u ecre-
CTBEHHO-HAYYHBIE JUCIUILTAHBD.
Hucnurnnuna 6a3upyercst Ha CleayroIIeH, MpoiAeHHOM TUCIUTLTHHE:
- TMHEeWHas anreopa.
Hucnurnnuna « MareMaTuyecKuil aHaIu3y» JJOTUYECKH CBA3aHa C TIOCIEYOIIMMU TUCIUTIITHHAMU
- ¢u3uka;
- TEOpeTUYECKasi MEXaHUKa;
- DJICKTPOTEXHUKA U AJIEKTPOHHKA;
- COIPOTUBJIEHUE MAaTEPUAJIOB;
- SKOHOMHKA ¥ OpraHu3alus IPOU3BOJICTBA;
- MOJIEIMPOBAHNE CBOMCTB MAaT€pHaIOB U TEXHOJOTUYECKUX ITPOLIECCOB;
- nupoBOE MaTepUAIOBEICHHE.

3. CTpykTypa u coJepKaHue TUCHUIINHBI

O6H_[a}l TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT 4 3a4yeTHBIC CAMHHUIIBI -144 ygaca.

3.1. Buabl y4eOHO# padoThl U TPYA0EMKOCTH

n/n Bup yuyeOHo# padoThl Koausecrso Cemectp 2
4acoB
AyAUTOpPHBbIE 3aHATHS 72 72
B ToMm uncne:
Jlexuun 18 18
A
CeMuHapcKue/mpakTHUYEeCKUE 3aHSTUS 54 54
2
JlaGopaTopHbIe 3aHITHS - -
3
CamocrosiTesibHast padora 72 72
IIpome:xxyToyHast aTTecTalUsA
JK3aMEH D D




Hroro 144 144

3.2. TemMaTuueckri IJIAH U3YyYeHUS IUCHUATIHHBI

Pasmenién B mpunoxenuu 1 k pabodeit mporpamme.

3.3. Coaepxanue pa3aesioB IMCHUTIIHHBI

BBeaenue

[Ipenmer, 3a1aun u coepkanre AUCUUTIMHBL. OCHOBHBIE ATAIbl Pa3BUTHS JUCIIUILINHBL.
CrtpykTypa Kypca, ero MeCcTo U poJjib B IOATOTOBKE OakaiaBpa, CBA3b C IPYTUMH IUCHUITUITMHAMU.

Paznea 1. IudPepenuunanbroe ucuncienne GyHKuuii 01HOM nepeMeHHOM

Tema 1. Yucnosas nocienoBaTesbHOCTh. [Ipenen ynciioBoi ocaea0BaTenbHOCTH U €r0
cpoiictBa. @ynkuus. [locrpoenue rpadukoB ¢pynkuuit. [Ipenen pynkmmunu. OCHOBHBIE TEOPEMBI O
npenenax Gynkuun. [lepssiit u BTropoii 3ameuarenbHble npezesnsl. CpaBHEHHE O€CKOHEYHO MaJlbIX
1 0ECKOHEYHO OOJIBIINX BETMYNH. DKBUBAICHTHBIE OECKOHEYHO MAaJIble BETMYHUHBL.

Tema 2. HenpepbIBHOCTh (QYHKLIUI B TOUKE M HA IPOMEXKYTKE, TOUKU pa3pbiBa GYHKIINH,
uX Kiaccupukanus. ACUMITOTH rpaduka QyHKIMH, NX KIaCCUPUKAIIHSL.

Tema 3. [IpousBoanas pynkuuu. ['eomerprueckuii U Gpu3NYeCcKUii CMbICT IPOU3BOIHOM.
[TpaBuna quddepeHpoBanus U GOPMYITbl BEIYUCICHHUS MPOU3BOAHBIX. TabmuIa mpon3BOAHBIX
OCHOBHBIX 3JIEMEHTApHBIX (PyHKUMI. Bbruncienne npous3BogHbIX (YHKIUHA, 3aJaHHBIX pa3Jiny-
HBIM 00pazom.

Hudbdepennman. [IpousBonusie u auddepeHnanbl BEICIIHX TOpakoB. [TpubimkeHHbIe
BBIYUCIICHHSI C TIOMOIIBIO T (HEepEeHITHAIOB.

Tema 4. IIpaBuno Jlonurans. @opmyna Teinopa. PackpbiTe HEONpeaENEeHHOCTEN pa3-
JUYHOTO TUMa. Pa3ioxeHne OCHOBHBIX dleMeHTapHbBIX QyHKIUN 110 popmyie Teinopa. [Ipubnu-
YKEHHbIE BBIUMCIIEHUS ¢ TOMOILBIO (opMyJsl Telnopa.

Tema 5. OcHoBHBIE TeopeMbl AU HEPEHITUATEHOTO UCYUCICHHSI. MOHOTOHHOCTD (PYHK-
1M, SKcTpeMyMbl Heo0XonnMble U 10CTaTOYHbBIE YCIOBUS MOHOTOHHOCTH, JIOKAJILHOTO 3KCTpe-
myma. MccnenoBanue BolyKiaocTu rpaduka pyHkiuuu. Touku nepernda rpapuka GyHKIUH.

OOmias cxema uccienoBaHus (GyHKIMU U OcTpoeHus ee rpaduka. CBoiicTBa GyHKUHNH,
HEeNpephIBHBIX Ha oTpe3ke. Haubosbiee u HaMeHblllee 3Ha4eHNs (PyHKLINUN Ha OTpE3KE.

Paznen 2. ludgdepennnanbHoe ucuucjieHne PyHKIMNH HECKOJbKUX MepeMeHHbIX

Tema 1. @yHKIIMN HECKOJIBKHUX MEPEMEHHBIX. JINHUM M MOBEPXHOCTH ypOBHsA. HYacTHbIE
npousBoaHbie. [lonubiil qudpdepenunan. Ilpon3BoaHbIE CIOKHOW PYHKIIMN HECKOJIBKUX Mepe-
MeHHbIX. YacTHbIE IPOU3BOIHBIE U JU(depeHIanbl BrICIINX mopsaakos. Teopema IlIBapia.

Tema 2. [IponsBoaHas no Hanpasienuto. [ paguent. KacarenpHas k kpuBoil. KacarenbHast
IUIOCKOCTh M HOpMalib K moBepxHocTH. Dopmyina Teitnopa. DxcTpeMyM (YHKIHN HECKOIBKHX
nepeMeHHbIX. Heo0xoaumbie 1 10CTaTOUYHbIE YCIOBHSI SKCTPEMYMA.

Pa3zpnen 3. UnTerpasbHoe HCHUCIEHHE

Tema 1. [lepBooOpa3Has. Teopema cyiiecTBOBaHUSI HEOIpeneiIeHHOro uHrerpana. He-
OTIpe/ieIeHHBId MHTETpall U ero CBOMCTBa. Tabiuiia MHTErpajioB OT OCHOBHBIX JIEMEHTapHBIX
¢byHkuil. MeTos1 HEemocpeICTBEHHOTO HHTETPUPOBAHMSL.

MeTobl HHTETPUPOBAHUS C MOMOIIBIO 3aMEHBI IEPEMEHHOM, NOJIBeIEHUEeM 0] 3HaK Tudde-
peHInuana. Meroa HHTErpuPOBAHHUS IO YaCTSIM.



HuTerpupoBanue pallnoHaNbHBIX ApoOel, MHTETpUpPOBaHHE HEKOTOPBIX BUIOB HPPALMOHATBHBIX
U TPUTOHOMETPUYECKUX (DYHKIIUH.

Tema 2. 3agaun, npuBOAAIIME K MOHATUIO OMPEACICHHOTO UHTErpana. OnpeeneHHbI
WHTEIrPaJl, €r0 CBOMCTBA. Y CIIOBUSI HHTETPUPYEMOCTH. MIHTETrpan ¢ nepeMEeHHbIM IPeIeIOM HHTE-
rpupoBanus. Dopmyina HeroTona — JleiiOHuIa. 3aMeHa mepeMeHHOM B OIIPeIeICHHOM HHTETpale.

[IpuiiosxeHns onpeesIeHHOr0 MHTErpajla B F€OMETPUU U MEXAHUKE (BBIYMCIIEHUE TUIOIIA-
neit mnockux puryp, IIUHBI KPUBOM, 00BEMOB.

Tema 3. HecoOcTBeHHBIE HHTETPAIIBI IEPBOTO M BTOPOTO po/ia (1o OECKOHEYHOMY ITpOoMe-
KYTKY, OT HEOTPaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM IPOMEKYTKE), UX CBONCTBA.

Tema 4. 3agaun, NpUBOAIINE K KPaTHBIM UHTErpajaM. J{BOMHON U TPOWHOM UHTErpabl,
ux cBoiicTBa. [IpaBuiia BIYMCIEHUS JBOMHBIX HHTEIPAJIOB.

3.4. TemaTnka npakTHYeCKHUX 3aHATHI M0 TUCHHUIINHE
«MaremaTHYeCKHd aHAJIN3)

No Tema 3anaTus
n/n
1 Paznea 1. Dj1eMeHTBI MATEMATHYECKOI'0 AaHAJIH3A.

UucnoBas mociaenoBaTenbHOCTh. 1Ipenen 4uciioBoi mocneroBaTeIbHOCTH U €ro
coiicTBa. [IpaBuna npeaensHoro nepexona. ®yunkuus. [Ipenen ¢ynxkuuu. Teo-
pemsl o ipeenax GyHkuuu. [IepBblil 1 BTOpoii 3aMeuaTeNbHbIC TPEICTbI.

2 CpaBHeHuUE OECKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIINX BEIMYUH. DKBUBAJICHTHbIE
0ECKOHEYHO MAJIbIC BEJTMYUHBI.

PackpsITHe HEONPeneIEHHOCTEN PA3IMYHOIO THUIIA

4 HenpepbiBHOCTh (hyHKIMI B TOUKe U HA MpoMexyTKe. OJHOCTOPOHHHE MpPEAEIIbl.
Toukwu pazpeiBa pynkmun. [Ipumepsl pemeHus 3a1a4

5 ITpouzBonnas ¢yuxuuu. [IpaBuna nuddepenunpoBanust 1 GopMysbl BEIUNCICHUS
npou3BoJHBIX. TexHuka audpepeHunpoBanus

6 HuddepenurpoBanue oOpaTHbIX GYHKINHN, QYHKIMNA, 3aJaHHBIX HESABHO, TapaMeT-
puyecku, Jorapubmuueckoe nuddepeHnmrpoBanme

7 Huddepenunan. I'eomerpuueckuii cmpicn auddepennunana. [lpousBoausie u 1ud-
(depeHnnansl BeICUX NOpsSAKOB. [IprOIMkeHHbIe BEIUMCIEHUS C TOMOIIBIO AU (-
(dhepeHnuanos.

8 [TpaBuno Jlonutans. ®opmyna Teinopa. PackpeiTie HEONPEIETEHHOCTEN pa3iny-
HOTo TUMa. Pa3iiojkeHust OCHOBHBIX 31eMEHTapHbIX QyHKIMI 1o hopmyne Makio-
peHa.

9 [TpubnuxeHHble BEIUUCIIEHH ¢ moMolbio (hopmydsl Teilnopa.

10 | TTonHoe uccnenoBanue GyHKIMHA U nocTpoeHue rpadukos. [Ipumepsl

11 | TlomHoe uccnenoBanue GyHKIMI U mocTpoeHue rpadukos. [Ipumeps! (mpopomke-

HUE)

CamocrositenbHast padota Nel Ha ceMuHape 1Mo QyHKIMSIM OJHON epeMEHHOM

12 | Pa3pes 2. ®yHKIMH HECKOJIbKHX NepeMeHHbIX. JINHNYM 1 TOBEPXHOCTH yPOBHSI.
YacTtHble npou3BoiHbIe U AuddepeHLra nepBoro nopsjaka.

13 | Ilonusnii quddepentman. IIpousBoausie cnoxHol ¢pyHkuuu. [IponsBoaHas ¢pyHk-
1I1MH, 3aJJaHHOU HesiBHO. YacTHbIe MPOU3BOJAHBIE U TUpdepeHIaibl BhICIINX I10-
psaakoB. Teopema IlIBapna.

14 | [IponsBoaHas MO HANPABJIECHUIO. ['paiueHT.

15 | OkcTpeMyM (QYHKIHMU HECKOJIBKMX NepeMeHHbIX. HeoOXxonumble U AOCTaTOYHBIE
YCIIOBUS DKCTpEMYyMa.

(%)




16 | CamocrositesibHasi padora Ne 2 Ha ceMuHape 10 QyHKIIUSIM HECKOJIbKHUX Mepe-
MEHHbIX

17 | Pa3gen 3. UHTerpajbHOe HCYHCICHUE
[TepBooOpasnas. HeonpeneneHHbIil HHTErpall U €ro CBOKMCTBA. MeTo 1 Hemocpe-
CTBEHHOI'O MHTEIPUPOBAHUSI.

18 | MuTerpupoBaHue ¢ MOMOIIBIO 3aMEHbI IEPEMEHHOM, TO/IBEJICHUEM T0J] 3HaK AU]-
¢bepennmana. MeToa MHTETPUPOBAHUS 110 YACTSIM

19 | UnTerpupoBanue palMoOHAIBHBIX Ipo0eii, MHTETpUPOBAaHUE HEKOTOPHIX BUIIOB UP-
panMoHANBHBIX (PYHKITHIA

20 | aTerpupoBaHue TPUTOHOMETPUUYECKUX (DYHKITHH.

21 | BeluncneHnue ompeeNeHHbIX UHTerpasioB mo dopmyne Heiorona-Jleitbnumna. 3a-
MEHa MepeMEHHOM U UHTETPUPOBAHHE 110 YACTSIM B ONPEACICHHOM HHTErpase.

22 | [IpunoxkeHus ONpeeIeHHOT0 UHTErpaja B TeOMETPUU U MEXaHUKe (BbIUMCICHHE
TUIOIIAJICH TWIOCKUX (UTYD, IJIHHBI KPUBOH).

23 | [IpunokeHus OMpeeIeHHOTO MHTErpaja B TeOMETPUU U MEXaHUKE (BBIUMCICHHE
00BEMOB, TUIOIIAACH TOBEPXHOCTH).

24 | HecoOcTBeHHbIE HHTErpasibl IEPBOrO U BTOPOTO POJIA, MX BHIUUCIICHHE.

25 | 3ajauu, NpuUBOAAIIME K KPATHBIM UHTETpasiaM. BbrunciaeHue 1BOMHBIX HHTErPajIoB
CBEICHHEM K IMOBTOPHBIM. 3a/1a4i Ha U3MEHEHHUE MOPSIKa MHTETPUPOBAHUS B IBOM-
HOM HMHTErpaie

26 | 'eomerpuueckue u puznYecKue MPUI0KEHUS KPATHBIX UHTErPaioB, IPUMEPHI BbI-
YHCJICHUS.

27 | KoHTpoibHOE TECTUPOBAHHE 10 KYPCY

N —

4. YueOHO-MeTOAM4YEeCKOE M HHPOPMAITMOHHOE 00ecIeyeHue

4.1. HopmarusHbie 10KyMeHTBI H 'OCToI

®OI'OC 27.03.04. YupasneHnue B TexHuueckux cucreMax. Y1B. 31.07.2020.

OO6pa3oBarenbHas IporpaMMa: HarpasyeHue noarotosku 27.03.04 «YnpasieHnue B TeXHUYE-
CKHX CHCTEMax», HalpaBJIE€HHOCTh (Mpopuib) «INEKTPOHHBIE CUCTEMBI YIIpaBIE€HUS» (TOA
Hauana o0yuyenus - 2023). Mocksa — 2023.

AkaneMuyeckuil yueOHbIH M1aH 1Mo HanpasieHuto noarotosku: 27.03.04 . «YnpasneHue B
TEXHUYECKUX cuctemax». [Ipoduns «InekTpoHHbIE cCcTEMBI YIIpaBieHus». ['oq Habopa
2023-2024. 2023 r.

Vka3 Ilpesnnenta Poccuiickoit @enepanyu ot 01.12.2016 Ne 642 «Ctparernn Hay4yHO-TEX-
HOJIOTM4eCKOro pasButus Poccuiickoit denepanumy.

[Tpuka3 MunucrepcTBa o6pa3zoBanus 1 Hayku Poccuiickoii ®eneparuu ot 23.08.2017 Ne 816
«O0 ytBepxknenuu [lopsiika mpUMEHEHUsT OpPraHU3aALUIMHU, OCYLIECTBISIIOIIMMU 00pa3oBa-
TEJIbHYIO AEATEIbHOCTD, SJIEKTPOHHOI'0 00y4eHUs, IUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTUH MpU peaan3anuu 00pa3oBaTeIbHBIX MPOrPaMm.

4.2. OCHOBHaf JiUTEpPaTypa:

®duxteHronsl] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIN3a: YIYCeOHHK I BY30B, 15-¢ u3s.,
ctep. CII6, Jlans. 2023. Yacts 1. 444 c.

®duxterronsl] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIKM3a: YIeOHUK /I BY30B, 14-¢ u3j.,
crep. CIIG, Jlanb. 2023. Yacts 2. 464 c.



3. Kyapssues JI.Jl. Kparkuii kypc matematnyeckoro ananusa. T.1. luddepennmnansuoe u nH-
TerpajJbHOE UCUHCICHUS (QYHKIMNA OHON nepeMeHHOM. Psanapl: YueOHUK [DIeKTpOHHBIN pe-
cypc]: yue0. - DnekTpoH. aaH. - MockBa: @usmarnurt, 2015. - 444 c. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3ari. ¢ sxpana. ]

4.3. JlonmoJiHMTeJIbHAS JIUTEpaTypa:

1. TIuckynoB H. C. JuddepeHnmnansHoe u HHTErpaIbHOE UCYUCICHUS IS BTY30B. B 2-x TO-
Max. M.: Uuterpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

2. 3yo6xos B.I'., JIsxosckuii B.A., Mapteinenko A.U1., Munocues B.b., ITymkaps E.A. Kypc ma-
TEMAaTHUKH I TEXHUYSCKUX BBICIINX YueOHBIX 3aBeneHui. Yactu 1-4. M.: MITIY, 2012. 400

IK3.
3. Kpatkwii Kypc BBICHICH MaTeMaTHKU [DJIEKTPOHHBIM pecypc]: ydel. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  gocryma: URL:

https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa. ]

4. byrpos f.C., Hukonbckuit C.M. Briciiast marematuka: y4eOHUK 1711 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HuterpanpHoe ncuucieHue GyHKIMH OAHOW M HECKOJIbKHUX IMEPEMEHHbIX. Teopus moss: me-
TOJUYECKUE YKa3aHUS U BapuUaHThl pacdeTHO-Tpaduyeckux pador // bomxynoB M.A., bopo-
nuna C.1., [TokazeeB B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. MaremaTtnueckuii ananus. Teopus npenenoB u quddepeHIranTbHOe UCUUCICHHE: OCHOBHBIE
MIOJIOKEHUSI TEOPUH, METOJIMYCSCKUE YKa3aHUsI M BapUAHThI PacueTHO-rpaguIeckux pador //
bonyno M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMUN»,
2009.

4.4. DiexkTpoHHBbIe 00pa3oBaTe/ibHbIE PECYPChI

[TpoBeneHue 3aHATHIA U ATTECTAIIMA BO3MOXKHO B TMCTAHIIMOHHOM (pOopMaTe C MPUMEHEHUEM CH-
CTEeMbI JUCTaHIMOHHOTO 00y4eHus yHusepcurera (CJJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoii «MaTemaTrka» 3JIEKTPOHHBIX 0oOpa3zoBarenbHBIX pecypcoB (DOP) mo BceM pasznenam
IIPOrPaMMBI:.

DneMEHTBl MaTEMATUYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaNIM3a
WHTerpanbHOE UCUNCIIEHHE https://online.mospolytech.ru/local/crw/course.php?id=3781

GyHKIMH 0JTHOW epeMEHHOM
Huddepenunansaoe ucunciae- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe (QyHKIMI HECKOIBKUX Tie-
PEMEHHBIX

Pa3pabGorannbie DOP BKIIIOUalOT TPEHUPOBOYHBIE M UTOTOBBIE TECTHI.
[Topsimox mpoBeneHus: paboT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMU PACIO-
PSDKEHUSIMH ITPOPEKTOpa Mo yueOHOM paboTe 1/MiH LEHTPOM yueOHO-METOINYeCKOil paboThI.

Kaxaplii cTyneHT obOecriedeH MHAMBHIYyabHBIM HEOTPAHMUYEHHBIM JTOCTYIIOM K AJIEKTPOHHOU
OHMOINOTEKE MOCKOBCKOT'O MOIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HuTepHeT-pecypchbl BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepuaibl B JJIEKTPOHHOM BHJIE, Mpe-
CTaBJICHHbIE Ha caiiTe mospolytech.ru B pazaene: «lleHTp MaTreMaTn4ecKkoro 0Opa3oBaHuUs»
(http://mospolytech.ru/index.php?1d=4486,

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

[Tone3nble yueOHO-MeTOANYECKHUE U MTHPOPMAIIMOHHbBIE MaTepHallbl IPEICTaBIeHbl Ha calTax:
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https://e.lanbook.com/book/93522
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822

http://exponenta.ru, hitp.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(DOPMALIMOHHO-TEIEKOMMYHUKAIMOHHON ceTu « MHTEepHET» ISl OCBOCHUS
JTUCIUIIIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInueH3nOHHOE M CBOOOHO PACIIPOCTPaHsieMOe MPOrPaMMHOe

obecmeuyenmne

Common Edition | "PYCBUTEX-

No| HammenoBanme | PaspaGoruumk [10 | JloctymHocts (mu- | Ccblika Ha Equnbiii peectp
(mpaBooGaa- [EH3UOHHOE, CBO- | POCCHICKUX MPOTpaMM ISt
TEJIb) 00JIHO pacmpo- OBM u b/l (nmpu Hamu4mm)
CTpaHIEMOE)
1 | Astra Linux [ OOO JInneH3noHHoe https://reestr.digital.gov.ru/ree

str/305783/?sphrase_id=9540

ACTPA" 36

2 | Mo#iO¢uc 00O "HOBBIE JInneH3snoHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT'MN" 75

4.6. CoBpemeHHbIE PO(ecCHOHAIBbHBIE 0a3bl JaHHBIX U HH(POPMALMOHHBIE CIIPa-
BOYHbBIE CHCTEMbI

Hepeqeﬂb PECYPCOB CE€ETH I/IHTepHeT, AOCTYIHBIX IJIl OCBOCHHUA NUCHUIIJIHHBI:

HaumenoBanue

CcblIka Ha pecypc

HocTynHocTh

HNHpopManoOHHO-CIIPABOYHbIE CHCTEMBbI

Stack Overflow

https://stackoverflow.co
m/

HocrynHa B cetu UH-
TEepHET 0e3 orpaHuye-
HUU

WNudopmannonnsie pecypesl Cetu
KoncynbrantlIntoc

http:// www.consultant.ru

JloctynHO

[Topran PenepanbHBIX rocynap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JapTOB BhICLIETO0 00pa30BaHUS

http://www.fgosvo.ru.

JloctynHO

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Jlanp

https://e.lanbook.com/

HocrtynHa B cetn UH-
TepHeT 0e3 orpaHuye-
HUM
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http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
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.consultant.ru/

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

IIpodeccnonanbHbie 6a3bl JAHHBIX

ba3a qaHHBIX HAy4YHOW AIEKTPOH- http://www.elibrary.ru JloctymHO
HOU OMOJIMOTEKU

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JlocTymHo

noJinTeMaTru4eckasi peepaTuBHO-
oubnuorpaduueckas u
HayKoMeTpuieckas (Ondbamomerpu-
yeckas) 0aza JaHHBIX

5. MaTepuajJibHO-TEXHUYECKOe o0ecnevyeHne U CIUTIIUHBI

MaTepI/IaﬂbHO — TEXHHUYCCKas 68,38, YHUBCPCUTCTA o0ecrieunBaeT IMPOBCACHNEC BCCX BUI0B
3aHSTHH, IPEIYCMOTPEHHBIX YIEOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIONIMM CAHUTAPHBIM H
IMPOTHUBOIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Maremarnkay He pacrojaraeT COOCTBEHHBIM ayIMTOPHBIM (OHIOM U HCIOJb-
3yeT yueOHbIE ayAUTOPHH U3 001Iero (JOH/Ia YHHBEPCUTETA.

[Tpu HEOOXOMUMOCTH /ISl TPOBEACHHS HHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHH HCIIOJb3Y-
IOTCA KOMIIBIOTCPHLBIC KJIACChl YHUBCPCUTETA.

6. MeToanueckue peKOMeHAALMHU

6.1. Meroanyeckne peKoOMeHIALUM JJISl IPENOAaBaTe/Is
110 OPraHu3auuy 00y4eHus

[Ipex e Bcero, cienyeT oOpaTuTh BHUMAaHKUE CTYACHTOB Ha TO, YTO PAKTUYECKU BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoi-11bo crienuanbHON (AOMOTHUTENIBHON) MTOATOTOBKU U
BITOJIHE MOKET OBITH YCITIEUTHO U3YY€H, €CITU CTYACHTHI OyIyT MOCcemaTh 3aHsATHS, CBOEBPEMEHHO
BBITIOJIHSITh JIOMAITHUE 33JaHUS U TOJIH30BaThCs (IIPU HEOOXOAMMOCTH) CHCTEMOW TIJIaHOBBIX
KOHCYJIbTallu} B TEYEHUE KAXA0r0 ceMecTpa. Bomenime B Kypc MaTaHaIn3a pa3aebl sIBISIOTCA
KJIACCUYECKUMH, B TO YK€ BPEMs OHU MPAKTHYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT ITUPOKOE pac-
MPOCTPAHEHHUE JIJISl PEIICHHS Pa3HOTO POJia 3a/1a4 BHYTPU CaMOM MaT€MAaTUKHU U MPUKIAAHBIX 3a-
nad. X ocBOEHHE MOMOXKET CTYJIEHTaM JIOTHYECKH BEPHO, apryMEHTUPOBAHO U SICHO CTPOHUTH
YCTHYIO U IUCbMEHHYIO PEUb, YCIIEITHO MPUMEHITh HAKOIICHHBIC 3HAHUS B PO ECCHOHATHHON
JIeSATeTLHOCTH.

Heo0Oxoaumo ¢ camoro Havamna 3aHATUNA PEKOMEHAO0BATh CTYJCHTaM OCHOBHYIO U JIOTIOJI-
HUTEIBHYIO IUTEPATYPy, a B KOHIIE CEMECTpa JaTh CIIUCOK BOITPOCOB JIJIs TOATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHATHH IO TUCHUILTHHE CIEAYyeT 0053aTeIbHO MPOUH(OPMHUPOBATH CTYACH-
TOB O BUJIE B OpMax TEKYIIEH U MPOMEKYTOYHON aTTECTAIlMNA MO TUCIHUIUIUNHE, CPOKAX UX TPO-
BEJICHUS, YCIOBUIX JOMYCKa K TPOMEKYTOUHON aTTECTAllMU, IPUMEHSIEMbIX BUIaX TPOMEXKY-
TOYHOTO KOHTPOJIS.

N3noxenue TeopeTMUecKOro mMaTepHalia JOJKHO COMPOBOXKAATHCS WIUTFOCTPATUBHBIMHU
puUMepamMu, TIIATEIIBHO OTOOPaHHBIMU MPETIOaBaTeIeM TaK, YTOOBI TEXHUUECKUE TPYIHOCTH U
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BBIKJIAJIKA TIPY PELICHUH 33a4 HE OTBJIEKAJIN OT IJIaBHOTO: OCMBICIEHUS HJEH U CYyTH IpUMeE-
HseMbIX MeTO0B. Clie/lyeT BCer/la YKa3blBaTh MPUMEPHI MPAKTUUYECKOTO0 TPUMEHEHHUS PACCMOT-
PEHHBIX Ha 3aHATUAX YpaBHEHUH U GopmyI.

[IpakTudeckue 3aHATHUS JOKHBI ObITh OPTaHM30BAHBI MPETOIABATEIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BPEMsI Ha MEPUOINYECKOE BBIMOIHEHUE CTYJIEHTaMH HEOOJBIION CaMOCTOs-
TEIHHOU PabOTHI B Ay TUTOPHUH JIJISl IPOBEPKHU YCBOCHHS H3JI0KEHHOTO MaTepraa.

[IpenogaBaTenp, BeIyui IPaKTUYECKUE 3aHATHSL, JOKEH COTJIaCOBBIBATh YU4EeOHO-TEMa-
TUYECKUM IJIaH 3aHATUH C IEKTOPOM, UCTIOIb30BATh €IMHYIO CUCTEMY 0003HAUCHHUM.

[IpenogaBatento ciaenyeT 10OMBATHCS CUCTEMATHYECKONH HENMpPEPBhIBHON pabOThI CTYACH-
TOB B TEUCHHE CEMECTPA, HEOOXOAMMO BEHISBIISATH CHUIBHBIX CTYICHTOB U ITPHUBJICKATH X K HAYYHON
paboTe, K y4acTHIO B pa3HOTO pojia OJIMMITMAZaX U KOHKypcax.

CTyaeHT N0KEeH ONIyIaTh 3aMHTEPECOBAHHOCTh MPENOJaBaTess B JOCTUKEHUN KOHEY-
HOTO pe3ysibTaTa: B NMPUOOPETEHHH OOYYaIOIIUMUCS MPOUYHBIX 3HAHUM, YMEHHM W BiaJeHUS
HAKOIUICHHOHM MH(OpMaIHeid UIst pelieHus 3a/1a4 B Mpo(ecCuOHAIBHON IeITeTbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIe TEXHOJIOTHHU

[IpoBenenue 3aHATUI U aTTECTaMii BO3MOXKHO B JMCTAHIIMOHHOM (popMare ¢ IpUMeHe-
HUEM CHCTeMbl TUCTaHIMOHHOro o0yueHus ynusepcutera (CO-LMS) Ha ocHOBe pa3paboTaH-
HBIX Kadenpoii «MaTemaTnkay 3JIeKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo Bcem pasze-
JlaM TIporpamMmsel (cM. 11. 4.4).

[opsimok npoBezeHus paboT B AUCTAHIIMOHHOM (hOpMaTe yCTaHABIMBACTCS OTICIbHBIMU
pacropsKeHUsIMU IIPOPEKTopa Mo yueOHOH paboTe W/Miu LHEHTPOM yueOHO-METOJUYECKOH pa-
0O0THI.

6.2. MeToanueckne yKazaHus 1Jjisi 00y4al0IIMXCsl 0 OCBOEHUIO

AUCIHMIIIMHBI

Pasznen 1: nupdepeHunanbHoe HCHUCAeHHE PYHKIUI 0JHOH NTepeMeHHOM

[Tpu u3ydyenun quddepeHraabHOro ncuncienus GyHKIUA oHON nepeMeHHOoi oOpaTuTe
BHUMaHUE Ha MOHATHE Ipenena GyHKINY B TOUYKE U METOABI €ro BeluKcieHus. [penen — ogHo u3
OCHOBHBIX MOHATHH MaTemaThyeckoro aHanusa. Ilpu BbluMcieHHU npenenoB (GyHKIMM HAJO,

0 o

TIpeXJie BCEro, BBIACHMTH XapakTep HeompejeneHHoctH | —, —, 0-00, 00 —00, 1% |. Uro6sl
00

OBJIAJIETh TEXHUKOW PEIIeHUs 3a]]a4 Ha BBIUYMCIICHHUE MPEENIOB, HAJ0 3HATh JiBa 3aMevaTelbHbIX

npezena, TabauIly SKBUBAJICHTHBIX O€CKOHEYHO MaJbIX, MpaBuiio JlonuTasns, pa3indyHble IpUeMbl

PAacKpBITUSI HEONPEEIEHHOCTEN B 3aBUCUMOCTH OT BUAAa QYHKIUHU U PEIIUTh JOCTaTOUYHO OOJIb-

110€ KOJIMYECTBO 3a1a4.

[Ipy m3ydeHun TeM, MOCBSIIEHHBIX MPOU3BOAHON U nuddepennuany (GyHKUNU, HATO
OCMBICIIMTh UX T€OMETPUYECKHI CMBICIT, IOHUMATh pa3indyue MeXay HUMU (auddepeHunan - 3to
IJIaBHAs JIMHEWHas 4acTh npupaiieHus Gpynkuun). TBepro 3HaTh (Kak TaOIUIy YMHOXKEHHU) pop-
MyJbl auddepeHInpOBaHUsT OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIMHA U MpaBuia qudepeHpoBa-
HUA (Bce, KOHEYHO, HO 0COOEHHO MpaBmiio AuddepeHITMPOBaHUS CI0KHON QYHKIINN).

OOparure BHUMaHUE TaKXe Ha 0COOEHHOCTH TuddepeHnpoBaHus QyHKIHMA, 3aJaHHBIX
B HESIBHOW (popMe, TapaMeTpUUIeCKH, Ha prueM Jorapupmudeckoro qudQepeHnupoBanms.

Crenyer 4eTKO 3HaTh U YMETh IPUMEHSATH aJITOPUTM HCCIIeOBaHUS (GYHKLIUI U TOCTpOe-
HUS rpaUKOB: ONpeieleHne TOYEK pa3phiBa (M UX Ki1acCU(UKALINIO), aCUMIITOT I'paduka (BepTu-
KaJbHOM, HAaKJIOHHOW, TOPU30HTAIBHOI ), HEOOXOIUMBIE M JOCTATOUYHbIE YCIOBHSI MOHOTOHHOCTH
(GYHKIUH, CYIIECTBOBAHUS JIOKAJLHOTO SKCTPEMyMa, MPOMEKYTKOB BBIITYKJIOCTH U BOTHYTOCTH
(GyHKIMU ¥ TOUeK meperuoa.

Paszpnen 2: nudpdepeHunanbHoe HCHUCTEHHE PYHKIMI HECKOJIbKHX IepeMEHHbIX
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[Ipu n3yyenun gaHHOTO pasena oOpaTuTe BHUMaHUE Ha TO, UTO (DYHKIUS IBYX [TEPEMEH-
HBIX UMEET HAIJISIAHBIN TEOMETPUUYECKUI CMBICIT — 3TO IOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE
Hazno ocMbICTUTE MOHATHS YaCTHBIX MPOU3BOAHBIX U MOJHOTO nuddepenimana u ocooeH-
HOCTh UX BBIYMCIICHUS, OBJIAJETh TEXHUKON BBIYMCICHHS MPOU3BOAHBIX OT CIOXHOH (YHKUIUHU
HECKOJIBKHX NepeMeHHbIX. ClieyeT 0OpaTHTh BHUMaHKUE Ha To, 4To M pynkmun Z = z(X, V)

0%z B 0%z

oxoy - 0yox

CMEIIaHHBIC YaCTHBIC MPOU3BOIHBIE BTOPOTO MOPSIIKA PABHBI MEXKTY COOOM: (Teo-
pema IlIBapiia), To ecTh MOpsIOK AU PEPEHIIMPOBAHUS HE UMEET 3HAUCHUSI.

Jliig GyHKIMU HECKOJBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIIMH B TPOU3BOILHOM
HATPABIICHUU XapaKTePU3yeTcs MPOU3BOAHON 0 HANPABICHUIO, & HAUOOJbIIIAsE CKOPOCTh H3Me-
HeHust GYHKIMK Oy/IeT B HalpaBJICHUH BEKTOpa IPaiueHTa.

Crnenyet oOpaTuTh B 3TOW TeMe BHIMAaHHE Ha HEOOXOIUMOE U JJOCTATOYHOE YCIOBHS CY-
[IECTBOBAHUS IKCTpeMyMa (GYHKIIUN HECKOJIbKUX MEPEMEHHBIX.

Pa3nen 3: HHTErpajJbHOC HCYUCJTICHUEC

B MHTErpalbHOM MCUHMCIIEHMH PENIAETCs 3a/1a4a, OOpaTHOW TOM, KOTOpasi paccMaTpHBa-
nack B 1upepeHIMaTbHOM UCUHCIIEHIN : HEOOXO0IMMO HalTH st nanHol pynkiuu f (X) Takyro

(byHKLHIO, TPOU3BOHAS OT KOTOPOH OblIa Obl paBHa 3a7jaHHON. VIHTerpupoBanue GpyHKuuil — 10-
CTaTOYHO CJIOKHBIN pa3/iell MaTEMAaTUKH, OBJIA/IETh KOTOPBIM MOKHO TOJIBKO, €CJIM CTYJIEHT «BO3b-
MET» 10CTaTOYHO OO0JIBLIOE KOJUYECTBO HHTETPAIOB PAa3HOI0 TUIIA.

Hano TBepao 3HaTh TabiMIly MHTErPAIOB OT OCHOBHBIX JIEMEHTAPHBIX (PYHKIUH, OCHOB-
HbI€ METO/Ibl MHTEIPUPOBaHUS (3aMEHa [TepeMEHHOM, T0JIBEAICHUE O] 3HAK Ju(depeHimana, uH-
TErpUPOBAHUE 10 YaCTSM, IPUEMbI BBIYMCIECHUS HHTErPAIOB OT pallMOHAIBHBIX po0eH, OT pas-
HOT'O THIIa TPUTOHOMETPUYECKUX (PYHKLUH).

Hano ocMbIcauTe €1MHCTBO ITOAXO0AA K IOCTPOCHUIO ONPEIEICHHBIX, KPATHBIX, KPUBOJIU-
HEUHBIX, IIOBEPXHOCTHBIX MHTErPAIIOB — IIOCTPOECHUE HEKOTOPOM MHTErPajIbHOM CyMMBI U IIpe-
JIETTbHBIN TEPEXO/.

3HaTh T€OMETPUUYECKHUI CMBICIT U OCHOBHYIO (hOpMYJTy BBIUYUCIICHHS ONPEACICHHBIX HHTE-
rpanos — popmyiay Hetorona — JleiitbHu1a, reoMeTpruuecKkre U pU3nYeCcKue MPUII0KEHUs OTpeie-
JIEHHBIX M KPAaTHBIX MHTErpaJioB, YMETh HAXOJHUTh IUIOIIAb MIIOCKON (UTYpHI, JUIMHY KPUBOM,
00BEM U IJIOLIAb IOBEPXHOCTH TEJ BPAILCHHUS.

7. ®oHI OLICHOYHBIX CPEACTB

@DoH/1 OIICHOYHBIX CPEJICTB MpezcTaBieH B [Ipunoxenun 2 k paboueil mporpaMme U BKIFOYACT
pa3elb:

1. MeTo/1bl KOHTPOJISL M OLICHUBAHUS PE3YJIbTATOB OOYUEHUSI.
2. lllkana 1 KpUTEpUU OLIEHUBAHUS PE3YIbTATOB OOYUEHHUS.
3. OuleHOYHBIE CPECTBA.

3.1. Texymmii KOHTPOJIb.

3.2. IlpoMexyToUyHasi aTTeCTallus.
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Ilpunoswcenue 1

CTpykTypa u coaep:kaHue JMCHUILIMHBI « MaTeMaTu4ecKnid aHAJTH3»
10 HANIPABJICHUIO MOATOTOBKH
27.03.04 «YnpaBiieHHE B TEXHUYECKUX CHCTEMAX)
Oo0pasoBaTenbHas nporpamma (mpo@puJib NOArOTOBKH)
«DJIEKTPOHHBIE CHCTEMBbI YIIPABJICHUSD)
®opMma 00yyeHHUd : OUHAS
I'ox natopa: 2023/2024

(bakanaBp)
Buabi yueOHoli padoTsl,
Buabi camocTosiTeJibHOM pa- ®opmbl
BKJIIOYAsl CAMOCTOSITEIbHYIO G0TEI
< padoTy CTYy1eHTOB, arrecra-
=3
S = £ CrtynenTroB U
Pa3znen g % § M TPYA0EMKOCTH B 4acax
@ o
Q = &) Pe-
J | II/C | JIao | CPC | KCP | K.P. | KII. | PTP | ¢pe- | K/p | D 3
par

Bropoii cemecTp

Paznen 1. IudPepenuuanbnoe uc-
yucJaeHne GyHKI U OTHOM IepeMeH- 2 1 2 2 4 +
HoM. YuciioBas mocienoBaTeIbHOCTb.

[Ipenen ynciIOBOM MOCIEN0BATEILHOCTH
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U ero ceorcrsa. [IpaBuia npeneasHOro
nepexona. ®yukmus. [Ipenen byHkmmm.
Teopemsl 0 penenax QyHKIUH.
Boiiaua 3aganuii PI'P Ne 1 no mare-
MATHYEeCKOMY aHAJIN3Y.

1.2

IlepBblif U BTOpOM 3amedaTesbHbIE TIpe-
nenbl. beckoHeuHo Masble 1 0eCKOHEYHO
OoJbIIME BEIWYMHBL. ODKBUBAJCHTHBIE
0OEeCKOHEYHO MaJjible BEJTMYHUHBI. Packpbl-
THE HEOIpeIeJICHHOCTEN pa3HOro THIIA.

1.3

HenpepsiBHOCTS (DyHKIMI B TOUKE U HA
npoMexyTke. OJHOCTODOHHHME — IIpe-
nenbl. Touku paspbiBa (yHKUUH, HX
KJaccuukanms.

1.4

[TpousBonnas ¢yskmuu. ['eomerpuue-
CKMH M MEXaHUYECKHI CMBICT IPOU3-
BonHOM. [IpaBuna nuddepenmpoBanms
U (HhOpMyJIbI BBIYHUCIIEHUS TPOU3BOIHBIX.
Tabnuua mpou3BOAHBIX OCHOBHBIX 3JIe-
MEHTapHBIX (QYHKIHHA.

1.5

Hudbdepennman. [IpousBoansie u aud-
depeHnnansl BeICIIUX mopsakoB. [Ipu-
OJIKCHHBIC BBIYHCICHUS C TOMOIIBIO
muddepeHIanos.

1.6

ITpaBuino Jlonurans. ®opmyna Tewnopa.
PazmoxeHnsT OCHOBHBIX OJIEMCHTAPHBIX
byukuuii o gopmyne Teitnopa. Ilpu-
OJIM)KEHHBIE BBIYHUCIEHHUS C IIOMOIIIBIO
dbopmynsr Telnopa.

16



1.7

OcHoBHBIE TeopeMbl U PepeHIHATb-
HOTO  HWCUYuClIeHUs. MOHOTOHHOCTb
¢ynkuuu, skerpeMymbl. Heo6xonumeie
U JIOCTaTOYHBIC YCJIOBUS MOHOTOHHO-
CTH, JIOKaJILHOTO 3KcTpemyMa. Mccneno-
BaHHUE BBIMYKJIOCTH Tpaduka QyHKIUH.
Touku nieperuda.

1.8

O61mmas cxema uccieoBaHus GQyHKIUU U
noctpoenuss ee rpaduka. CpoiicTBa
GbyHKIMI, HENpepbhIBHBIX Ha OTpE3Ke.
Haubonbiiee 1 HauMeHbIIEe 3HAYCHUS
GYHKIIUM Ha OTpE3Ke.
CamocrositesibHass pabora Nel Ha ce-
MHHape N0 (PYHKUMAM OIHOIH mepe-
MEHHOH

1.9

Pa3znen 2. DyHKIUA HECKOJBbKHUX IIe-
pemMeHHbIX. [Ipenen u HEMPEPHIBHOCTS.
OCHOBHBIE  CBOWMCTBa  HENPEPBIBHBIX
¢ynxuii. YactHbie nmpousBoaHbie. [1on-
HbII 1uddepennnan.

Boinaya 3aganuii PI'P Ne 2 o dyuk-
UM HECKOJIbKHX NMepeMeHHbIX

1.10

[Ipou3BoHbBIE CHOKHON (DYHKIIUU He-
CKOJIBKMX IepeMeHHbIX. YacTHble mpo-
U3BO/IHbIE U AuddepeHnanbl BHICIIUX
nopsakoB. Teopema IllBapua. IIpous-
BOJIHAs 10 HanpasieHUIo. ['paguent.

10

1.11

OkcTpeMyM QYHKIIUU HECKOJIBKUX Tepe-
MeHHbIX. HeoOxoaumble 1 TocTaTOUYHbIE
YCIJIOBHSI SKCTpEMYMaA.

11
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CamocrtositeibHas padora Ne2 Ha ce-
MHHape N0 (QYHKUHMSIM HECKOJbKHX
nepeMeHHbIX

1.12

Paznen 3. UnTerpajibHoe ucuMcjieHne
[TepBooOpasnas. HeonpeneneHHbIl WH-
Terpaj U ero cBoiicTBa. Tabnuia uHTE-
rpajioB OT OCHOBHBIX 3JIEMEHTAPHBIX
byHkumiA. MeToJl HemocpeaCTBEHHOTO
WHTETPUPOBAHUS.

Boigaua 3aganuii PI’P Ne 3 mo mHTeE-
IPAJIbHOMY HCYHCJICHHIO

12

1.13

HuTerpupoBanue C MOMOIIBIO 3aMEHBI
MEePEMEHHOM, TOABEACHUEM IOJ 3HAK
muddepennuana. Meroa MHTErpUpoOBa-
HUS 110 YaCTSIM

13

1.14

WHTerpupoBanne panuoOHAIbHBIX JpO-
0eil HHTErprupOBaHUE HEKOTOPBIX BUJOB
UPpaLMOHATIBHBIX U TPUTOHOMETpUYE-
CKUX (YHKIIHI.

14

1.15

3ara4yy, IpUBOJAIINE K TIOHATHUIO OIIpe-
JeneHHoro uHrerpana. CBOMCTBa ompe-
neneHHoro unrerpana. ®opmyna Heto-
ToHa-JleiiOHMIa. 3aMeHa epeMeHHOoI 1
MHTETPUPOBAHUE TI0 YacTAM B OIpene-
JICHHOM MHTerpajie

15

1.16

[IpunoxeHus ONpPENEIEHHOTO HHTe-
rpajia B TEOMETPUU U MEXaHUKE (BBIYHC-
JeHWe IUIomaze TiIockux  Quryp,
JUTMHBI KPUBOH, 00bEMOB, TUIOIIA/ICH TT0-
BEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTETpaNIbl EPBOTO U
BTOPOI'0 pOJA, UX CBOMCTBA.

17
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CamocrtositeibHas padora Ne 3 Ha ce-
MHHape N0 HHTerpajJbHOMY HCYHCIIe-
HHIO

3agauu, IPUBOSIIME K KPATHBIM UHTE-
rpajaM. JIBOMHOM W TPOWHOM HHTE-
rpajibl, UX CBOMCTBA. Bbruncienue qBom-

LI8 | yox MHTErPAJIOB CBEJCHUEM K IMOBTOP- 18 6 4
HBIM. ['eomeTpuueckne u (QuanUecKue
MPUIOKEHUS KPATHBIX UHTETPAJIOB
KoHTposibHOEe TecTUPOBaHUE
®opma aTTecTaluu 19-21
3

Bcero 4yacoB o AucuuIInHe 3

18 | 54 72 CAM.

PI'P
pao.
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Ilpunooscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMILINHE

«MaTteMaTHYeCKUH aHAJIN3»

Hanpasnenue noaroroku: 27.03.04.«YpaBiieHHE B TEXHUYECKUX CUCTEMAX».
[Tpoduns: «DIEKTPOHHBIE CUCTEMBI YIIPABICHUS .

Kadenpa: «Marematukay

1. MeTO)ILI KOHTPOJISA 1 OMCHUBAHUA PE3YJIbLTATOB Oﬁy‘lEHl/Iﬂ

JIJ11 KOHTpPOJIsl YCIIEBAa€MOCTH M Ka4eCTBAa OCBOCHUSI JUCLUILIMHBI HACTOSIILEH TIPOrpaMMoit
IIPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMoCTH (TEKYILIUI KOHTPOJIb);
- IPOMEXYTOYHAsl aTTecTalus (3K3aMeH).

2. lllkajia 1 KpUTEPUHN OLICHUBAHUSA Pe3yJbTATOB 00y4eHHS
®opma NPOMEKYTOYHOMN aTTECTANMHU: IK3AMEeH

[IpomexxyTounas artectanus o0ydarouxcs B GopMe sK3aMeHa MPOBOAUTCS 10 pe3yIbTaTaM
BBITIOJTHEHHSI BCEX BUJIOB y4eOHOM pabOoThI, MPEyCMOTPEHHBIX YUYEOHBIM IIJIAHOM 10 TaHHOM AUCIIN-
IUTMHE, TIPH 3TOM YUYUTHIBAIOTCS PE3yJbTaThl TEKYIIETO KOHTPOJS yCIEBAEMOCTH B TEUCHHE Ce-
MecTpa. OleHKa CTEeNeHH JOCTHKEHUS 00YyJarolUMUCS MIAHUPYEMBIX Pe3yJIbTaTOB OOYUYEHHS 1O
JUCUHUIIIIMHE TIPOBOJUTCS MPENOJaBaTeIeM, BEAYIIUM 3aHIATHS 110 AUCHHUILUIMHE METOJO0M IKCIIEepT-
HOH oueHkH. [1o uroram nNpomMexyTo4HOW aTTECTAllMU 110 AUCLUIUIMHE BBICTABIISIETCS OLIEHKA «OT-
JUYHOY, «XOPOUIO», «YJOBIETBOPUTEIBHO» UITU «HEYJOBIETBOPUTEIBHO.

IIkana oueHNBaHUA Onucanne

BeinonHeHsl Bce 00si3aTeJIbHbIE YCJI0BHS MOATOTOBKHM CTYy-
JAEHTAa K INPOME:KYTOYHOM aTTEeCTAllUH, NPEIyCMOTPEHHBIE
nporpaMMoil quctuIuinHbel. CTy/I€HT JAEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTENISIM, [IPUBEICHHBIM B
Otin4Ho TabyInLax, onepupyeT NpUOOPETEHHbIMU 3HAHUSIMHU, YMEHUSIMH,
HaBBIKAMH, IPUMEHSET UX B CUTyallUsX MOBBIIMICHHON CJIOKHO-
ctu. Ilpm sToM MoOryt OBITH JNONYILIEHBl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPyJHEHHs MPH IMEepeHOoce 3HaHWM u
YMEHU Ha HOBbIE, HECTAH/IAPTHBIE 3aJa4H.

BhINoONHERB! Bee 00si3aTeJbHbIE YCJIOBHSI MOATOTOBKH CTY-
JIeHTa K TNPOMEKYTOYHOI ATTECTAIMH, MNPEXYCMOTPEHHEIE
Xopouo porpaMMoi JUCHMIUIMHEL. CTYJIEHT JIEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHHIA, HABBIKOB TIOKA3aTENAM, TIPUBEICHHBIM B
TaOJUIAX, OTIEPUPYET IIPUOOPETEHHBIMH 3HAHUAMY, YMEHUSMH,
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HaBbIKaMU. B To e Bpemsi npu OTBETE IOMYyCKAET HECYIIECTBEH-
HBbI€ TOTPEIIHOCTH, 33/1a4d pelIaeT C HeAoYeTaMH, HE BIIHAIO-
HIMMH Ha OOLIUIl X0/ peleHusl.

Y 10BIETBOPUTEIILHO

BeimonHensl Bce o0si3aTejbHbIE YCJIOBHS TOJATOTOBKH CTY-
JIeHTa K NPOMEKYTOYHOIH aTTeCTAllMM, IPEIYCMOTPCHHEIC
nporpamMmoil aucHuIIMHbel. CTyJIeHT EMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUH, HABBIKOB ITOKA3aTEIIsIM, IPUBEICHHBIM B
TabIUIIax, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSIMH,
HaBbIkaMu. Ho mokasbpiBaeT HernyOOKue 3HAHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK UM MPOTUBOPEUNH, OJJHAKO B op-
MYJHPOBAaHUN OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMEHTalMel U BBIBOJAMHM, B PEHICHUH 337a4 MOTYT
coaepxarbes rpyObie ommOKu. {7 moaydeHus MpaBUIBLHOTO OT-
BeTa TPEOYIOTCS YTOUHSIOUINE BOTIPOCHI.

HeynosierBopurensHo

He BbinosiHeHbl o00s3aTe/ibHbIE YCJOBUSI NMOATOTOBKH CTYy-
JAEHTA K IMPOMEKYTOYHOM AaTTeCTAllUM, INPEIyCMOTPEHHBIE
nporpammoit aucuurueel, WM cTygeHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHWM, YMEHHI, HABBIKOB IIPUBEICHHBIM
B Ta0JIMIaX, JOMYyCKAOTCS 3HAUUTENIbHBIE OIIMOKH, IPOSIBIISIETCS
OTCYTCTBUE 3HAHMiI, YMEHMI, HaBBIKOB IO PsAy IIOKa3aTelew,
CTYJEHT UCHBITHIBAET 3HAYUTEIIbHBIC 3aTPYAHECHUS IPU ONEPHU-
POBAaHMM 3HAHUAMU U YMEHUSAMH.

3. OneHo4YHbIC CPeACTBA

Hepeqeﬂb OICHOYHBIX CPEACTB 10 TUCHMIIJINHE

«MaTeMaTHYeCKHH aHATH3)

HaumenoBanune [IpencraBnenue oue-
Ne Kparkas xapakreprucTrka OLleHOYHOTO
y OIIEHOYHOTO Cpe- HOYHOTO CpPEJICTBA B
/o cpejicTBa
CcTBa p ®OC
1 KonTponbHas (ca- CpencTBo npoBepKd YMEHHMM nmpuMeHsATh | KoMmmiiekT KOHTpOIIb-
MOCTOSITEJIbHA ) TOJTyYEHHBIC 3HAHUS JIJIS PEIICHUs 3a7a4 | HBIX 3aJJaHui 110 Ba-
paborta ONPEACIICHHOTO THUIAa MO TE€ME WM pa3- | pUuaHTam
Ien
(KP) g
2 | PacuetHo-rpadu- CpenctBo mpoBepku ymMeHuM npuMeHaATh | Kommiekt 3agaHuit

yeckas pabora

(PTP)

MOJyYEHHBIE 3HAHUS T10 3apaHee Olpelie-
JICHHOW METOJWKE ISl PElICHUs 3ajad
WA 33JaHUd 10 MOAYJI0 WU JUCLHU-
IUTUHE B IICIIOM.

JUISL BBITIOJTHEHMS pac-
YeTHO-TpapuiecKon
paboTsl
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Cpe,ﬂCTBO KOHTPOJIA, OPpraHM30BaHHOC KaK
cricnuajbHas 6CCCI[3. neaarorn4ycCKoro pa-

VCTHBIA onpoc co- | O0THHKA ¢ 00YYarOIIUMCS Ha TEMbI, CBS- Bormpocs 110
3 OecenoBaHue, 3aHHBIE C U3y4aEMOM JUCIMILUIMHON, U pac- | TeMam/pas/ernam auc-
(YO) CUMTAHHOE Ha BbISICHEHUE 00beMa 3HAHUI LUTUTHHBI

oOydarolerocss 1o ONPEIEIEHHOMY pa3-
Jieny, TeMe, mpobaemMe U T.11.

CucreMa CTaHIapTU3NPOBAHHBIX 3a/IaHUH,
Tect MO3BOJISIFOIIIAS aBTOMAaTU3UPO- @DOoHJ| TECTOBBIX

(T) BaTh MPOIEAYPY M3MEPEHUS YPOBHS 3Ha- 3a1aHui

HUW 1 YMEHUH 00y4Jarmerocs.
5 | Ok3amenanuonHnble | CpencTBO NPOBEPKM 3HAHUN, YMEHMH, | DK3aMEHAllMOHHbIE
OWIICTHI HaBBIKOB. MOXET BKJIIOYAaTh KOMIUIEKC T€O- | OUJIETHI.
PETHUYECKHUX BOIIPOCOB, 3a1ad, IpaKTHYe-

(3b) . [lIkana oueHUBaHUS U
CKUX 3aJIaHH.
npolenypa IMnpuMeHe-
HUSL.
[IpomexyTouHas arrecTa- Ox3amed (O ) 1) ycrro (YY)
s (ITA)

2) mucemenHo (1)

3.1. Tekymuii KOHTPOJIb

OueHovHbIE CPEACTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE BOIIPOCHI
¥ 3a/1aHus B popMe OIIaHKOBOTO TECTUPOBAHUS ISl KOHTPOJIS OCBOSHHS 00yUaIOIUMUCS Pa3aesioB
JUACUUIUINHBL, ipueM PI'P.

Conep:xanue pacueTHo-rpadgpuueckux pagor.

PacuerHo-rpadguyeckas padora Nel nmo nuddepeHunanbHOMy HCUHCICHUIO PYHKIMHA OXHOM
nepeMeHHOH

KpaTkoe copepxaHue 1 dTarnbl pacdeTHO-Tpapuieckoi paboThlI:
ITpenen unciioBoi MOCIEIOBATENBHOCTH, Npeen QyHKIHUH.
UccnenoBanue GyHKIIMKM HA HETIPEPHIBHOCTb.

Brruncnenue npou3BOAHBIX QYHKITUH.

UccnenoBanue GyHKINUH, TOCTPOSHUE TPAPUKOB.

Pacuerno-rpadguyeckas padora Ne 2 mo pyHKIMAM HECKOJIBKHUX IIePpEeMEHHbIX.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:
OYHKINHY HECKOIBKUX MEePEeMEHHBIX. YacTHBIC TPOU3BOIHBIC. [IpOM3BOHBIE OT CIOKHBIX PYHK-
nuii. [Ipon3BoaHas o HAMPaBIECHUIO U TPAJUEHT. DKCTpEMYM (DYHKINU ABYX MEPEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 10 HHTErpajbHOMY HCYHCICHHIO.

KpaTkoe copepxkaHue 1 3Tarnbl pacdeTHO-Tpapuieckoi paboThI:
Ilepguiti sman:

MeTobl nHTErpUpOBaHus. Beiuncienrne HeonpeaeaeHHbIX HHTETPaioB.
Bmopoii sman:
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[TpunoxeHus onpeeNeHHBIX HHTETpaioB. VccienoBanue cXoIMMOCTH HECOOCTBEHHBIX HHTETpa-
JIOB.

KoMiuiekT 3ajaHuil I BBIIOJTHEHUA
pacdeTHo-rpapuyeckux pador (PI'P)

no pucuuninae MarteMaTHYeCKHHA aHaJIN3
(HauMeHOBaHHUE AUCIHILIIMHBI )

Teopus npeaesos u nuddepennupoBanue GyHKIUN OTHOH NepPeMeHHOM

1. Haiftu npenensi:

m(2—n)2 ~(1+n)’ o nt2-38n’ +3

2 27
""w(1+n) —(Z—n) n—> In+5+n
2
n
. 2”2 + 3 . 3n+l
lim - , hmn(\/n2+1—n), . (n-10\"
n—>0 2n +1 n—0 hm .
noo\ p+1
. 2x"+11x+15 . 4x?
lim ——. lim ——.
x—>-3 x+3 -0 §In~ 3x
omt 5t . sin3x : 7
1mﬁ 11m 2 hm (1 — 3X)Ctg t
n—w 3 +5 =01 _ e x—>+0
0, x<—-x
2. UccnenoBaTh Ha HEMPEPHIBHOCTH U BBIMIOJHUTD YEPTEXK: y =4sinx, —7 <x<0
7, x>0

3. Haiitu npou3BoHYIO (QYHKIMU:

2(3x" +4x7 —x-2) y =Inarcsin/1-e>.

y:

15v1+x '
. ot . 3t +1
x—ctgx = ,
y= arctgu. 3t
V2 e
=sin| —+1 |.
cos 6 y =arctg’ L sinin2x

Y7 Ssin(12x+1)

V1-2x°
y=arctg’ In Jx y=(\/;)

x+2
3

. X i}
sin(x—2y)+—="7x x=e"'cost, y=e cost

4. CocTaBUTh ypaBHEHHs KacaTeJIbHOW M HOPMalid K JIaHHOM KpUBOI B TOUke ¢ abCLUCCOM X, :
y=x>+8Jx-32, x,=4.

1
2
5. IIpoBecTH MOTHOE UCCIICIOBAHKE U TTIOCTPOUTD Tpaduk [ (x) =x"+—
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DYHKIMHN HECKOJBLKHUX NepeMeHHbIX

= 14
1. Haiitu yacTHbIE IIPONU3BOAHEIC BTOPOI'O IIOpsAaKa, Y6e,£[I/ITBC$I, qTo Zy TZt

2

2. Haiitu rpanuent pyHkuuu z = f(x,y) BTOouke M (xy,¥,): z= yT , M,(4,6).
X

3. MccneoBath Ha 9KCTPpeMyM QYHKIHIO z=X" —Xx+)° +2y.

HuTerpupoBanue
BbIyHCIHTH HeonpeaeJeHHbIe HHTErPaJibl
IL' [x-27dx, I(x+1)exdx, [xcos3xdx, [e*cosxdx,
2(x+ Jx
X+ 1 8 +1 in3
: dx ] : dx ’ J‘ dx. f )Z dx. jsm2xdx,
—6x+18" " x*+6x+5 (x—6)(x+2) x°+3 cos” x
BbIYMCJIMTD ONpeaeIeHHbIe HHTErPaJibl
7.6 . 1 dx 1 é dx
3sin” xcosxdx, —_ (x—1e'dx, S —
g g\/1+3x i {x\/7+lnx
6 2 1+ x2 4 1.2
[ x dx dx . jx2+2xdx,
11++/3x-2" Sarctgx 1 (3x+5) o x”+1
3 3 2 7.6 1 d
[ —— * [vV4-x"dx, J'3sin2xcosxdx, j—x
0 \1+x2 0 0 o V14+3x

'[ xJ7+Inx

Heco0cTBeHHbIE HHTETPaJIbI
1. YkaxxuTe, Kakoi U3 HECOOCTBEHHBIX MHTEIPAJIOB SIBJISIETCS CXOSAIIUMCS

T\/;dx, Tx’3dx, T\/;dx.

I(x —1e’dx,

dx

2. Berancnourts HUHTCrpajl, YCTAHOBUTL €T0 CXOAUMOCTD UJIN PACXOAUMOCTDb J. 1
ol x?

3. BbruucanTh UHTErpaj, yCTAaHOBUTH €r0 CXOJAUMOCTb MU PaCXOJUMOCTh jln xdx
1

a
o X
4. BBIYHCIIUTh HECOOCTBEHHBIM HUHTCrpal '[T , YCTAHOBUTB €0 CXOAUMOCTDb UJIA
0vVX

PacxoUMOCTb.
1
5. BBIYHCITUTH HECOOCTBEHHBIM HHTETPaT I 5 » YCTaHOBHTB €10 CXOAMMOCTb HIIA
-1
PacxoauMOCTb.

0

2. Berauciauts HUHTETpaJl, YCTAaHOBUTH €TI0 CXOAUMOCTH UJIN PACXOIUMOCTDb I

—00

1+ x?

X143y

Xy
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9]
3. BbruncanTh UHTErpajl, yCTAaHOBUTH €r0 CXOAUMOCTb MJIU PaCX0JUMOCTh j In xdx
1

1
" dx
4. BbIUUCIATh HECOOCTBECHHBIN HHTETPA J. — » YCTAHOBHUTb €TO CXOJUMOCTD WJIH
X
-1

paCXOI[I/IMOCTB.
1
dx
BBI‘II/ICJ'II/ITB HeCO6CTBeHHBII/I HHTerpaH _3 . YCTaHOBI/ITB €ro CXoanuMoOCTh NJin
0
paCXOI[I/IMOCTB.

KpaTHbie HHTErpajibl
1. UI3MeHUTh NOPSAOK MHTETPUPOBAHUS B IBOITHOM HHTETpasie

a. _([a’x zj f(x,v)dy, b. .(i;dyIf(x, y)dx .

2. Beruncauts H(l() —x* = y¥)dxdy, D= {(x,y)| 1<x<2, 0<y<2}.
(D)
3. Beruucnuth

j.[(12x2y2 +16x°y° )dxdy;
D

D: le,y:xz,y:—\/;.
4. BeIYACIUTH

[[(x* + y)dxdy, D — MHOXECTBO TOUEK IIIOCKOCTH, OTPAHAYEHHOE JIMHUAMH
(D)

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

5. Haiitu nnomaas GpUrypsl, orpaHU4€HHON TaHHBIMU JTMHUSIMU

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

6. Haittn miomans GUrypel, OrpaHHYEHHON IMHUAMI ) = X, y=—X +2

8. HaiiTi 06bem Tena, moxy4eHHOro BpameHueM Bokpyr ocu OY ¢urypsl, orpaHUYeHHON JIMHU-
amu y=x", y=1, x=0.

9. Haiitu 06beM Tena, HoJyueHHOTro BpallieHueM BOKpyr ocu OX (urypsl, orpaHUu4€HHON JTUHU-
amu y=x>, y =x.

KonTpoJsbHbie padoTsl (IpUMeEpPHI)
Bapuant
1. THoctpouts rpaduk: y =3cos2x

2. Haiitu ipeensr:

_ 2 2 _ 3_ 2_ _
(5 n) +(5+n) 2)lim1 czos2x 3) lim )Z x2 x—2
—(5+n) 0 o2 ] 22X =2x" +x-2

? =
4 fim Y =*—1 5) 1im(mj 6) lim(x—\/xz —x+l)

x—>2 ln(x—l) -0\ 1+ xcosx -
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—x, x<0

2
3. HccnenoBath Ha HENIPEPHIBHOCTD U BBIIOJIHUTD YepTex: V=X, 0<x <2

3, x>2
Bapuant
1. Haiitu npousBonnyio V. :
X
a) y=arctg’ In Jx 0) y:(x/;)
x+2
3
. X —t !
B) sm(x—2y)+—:7x r) X=e Ccost, y=e cost
ERE! 1
2. Haiitu lim| ——
x>0l x arctgx
, 1
3. IIpoBecTH TOJIHOE MCCIEN0BAHKME M TIOCTPOUTH rpaduk [ (x) =X +—.
X
Bapmuanr.
ou }
Nel. BeruncnuTh NpOU3BOAHYIO MO HANIPABIECHUIO 8_ Y HAaUTU MOZLYJIb BEKTOPA IPAIUEHTA IJI
A

X 3
byskmun u = 2xy + T +z” Brouke A(6;9;1) B Hanpapienuy, coCTABIAIOIIEM € OCIMHU KO-
Y

cosa 3 cos f 6 y < dd
OpAUHAT YTJIbI =— =—, —_.
7 7 2

Ne2. Uccnenosats Ha skctpeMyM dynkimio Z = Xy(1 — 4x* -4 y)-35.

. dz
Ne3. z=1In(y—x"), x=+/sint, y=cost. Haiiru 0
4

Bapuanr

Boiuucnume:

16 dx 2
1. . 2. | (2x+1)-Inxdx .
! Jx -2 ! (2x+1)
3x* -4 sin’ 3x 2x—1
3. dx. 4. dx. 5. | ———dx.
'[x2+4x J‘cosz?wc Iw/4—2x—x2
1. BrrunciuTe HHTETpaIbL:
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'!‘xex2 dx . I \/ln_x

I/I306p331/ITI> 001acTh HUHTCTPUPOBAHUA U UBMCHUTDH NOPSAJOK MHTCTPUPOBAHNS B IOBTOPHOM HMHTCIpAJIC

V2557
j dx I S5 y)dy.

Boruncnute miomanps GUrypbl, OrpaHMYEHHOM JHHUSIMH

y=2-x", y=x.

BapuanT 3a1aHuii TPEHUPOBOYHOIO TeCTAa.

3agaun
. arcctgs
1 vacTn 1. y=sinlnx, y',y"=? 2. yz—g\/;, dy—? 3.
X
y=3x’ +xe",x,=2,ax=0,1, ay—?
4. HaiiTi IpOU3BOJIHYIO ). :
. x—3 arctg7x
a) y:S,/sm“— 6) y=x""
X
B) e” +2 = cos3x r) X =cost+sint, y=sint—ztcost
X

5. WccnenoBath Ha skcTpeMyM [ (x)=(x —3)2 (x-3).

2x
. e
6. HaiiTu nHTEpBaJIbl MOHOTOHHOCTH ) = — .
x

3
X
7. Haiitu HanOosblee, HaUMEHblIee 3HaueHne QyHKIuu f (x) = 3 16x Ha oTpeske [—5;1] .

1
8. [TocTpouTs KacaTenbHYIO K rpaguKy QyHKIHU [ (x) =3arccos x’ B TOUKe X = 5

2 yactb 9. Haiitu npenenst:
3 *_(2+4n) 2 -
R ) B CA ) NPV -2 S s dak BN -3
e (24n) —(1-n =0 @ —] =3 37 +5x% + 6x 7 tg3x
3 yacTp
0, x<-7

10. HccnenoBaTh Ha HENIPEPHIBHOCTD U BBIOJIHUTB YEePTEX: ¥y =4<sinx, —7 <x<0.

7, x>0



11. TIpoBecTH TONHOE HCCIEA0BAHNE 1 ITOCTPOUTH rpaduk [ (x) =
Kpurepum ouenku:

- OIIEHKA «3aUTEHO» BBICTABIAETCS CTYIEHTY, CIM OH PEryINISpHO B TEUEHHE CEMECTPA MPeICTABIIS
pelleHHs 327124, BHIMOIHMII HOJHOCTBIO BCE 3a/[aHMUs U MX 3allIATUII, OTBETHB Ha BOMPOCHI ITPEro/ia-
BaTeJIs;

- OLICHKA «HE 3aYTEHO» BBICTABJIAETCA CTYJICHTY, €CJIM OH HEPETYJISAPHO B TEUEHHE CEMECTPa MpeJl-
CTaBJISUT pelleHHs 3a71a4, BBINOIHMI 3a1aHUs He MOJHOCTHIO UM BOOOIIE He TIPeiCTaBIsal paboThl
Ha IIPOBEPKY, JIOMYCKACT CYIIECTBEHHbIC HETOYHOCTH B OTBETAX Ha BOIPOCHI PENO1aBaTeIs.

Jlj1g ipoBeieHus! TEKYILEero KOHTPOJISl 3HAHHUM CTY/IEHTOB B IUCTAaHIIMOHHOM (opMaTe B pas-
paboTtanHbIx kadeapoit «MaremaTrka» OHIAHH-Kypcax UMEIOTCS MIPOMEKYTOUHbIE (IPOOHBIE) Te-
CTBIL.

3.2. [Ipome:kyTOYHASA aTTeCTALMS

KommiekT Bonpocos
JuddepenunaibHoe HCHUCTeHNE PYHKIUIT 0HOI NepeMeHHOH

[TonsiTHE IEpeMEHHOMN BEIMUYMHBI U 00J1aCTU €€ U3MEHEHHUSI.

NOHATUE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, Kilaccu(uKauus GyHKLIUH.

OmnpezeneHue U TUIIBI YACIOBOW MOCIEI0BATEIBHOCTH.

[Ipenen uncioBoOi mociaen0BaTeaIbHOCTH. ApudMeTHUecKue onepanuy Haj MociieA0BaTeIbHO-

CTSIMH.

5. VYcnoBus cyliecTBOBaHUS KOHEYHOTO IIpe/ielia YUCIOBOM MOCe10BaTeIbHOCTH (TeopeMbl Komu
u Beitepmtpacca).

6. Bropoii 3aMedaTenbHbIN IpeIen.

7. Ilpenen pyukuuu. Onpenenenus. ['eomerprueckas MHTEpIIpeTaLns MOHATHUS Ipesiena GyHKIUH.
CBoiicTBa npeesos.

8. beckoHeuHO Malible, 0ECKOHEUHO OO0JIbIINE PYHKIIUH.

9. IlepBslii 3aMeYaTENbHBIN NIPEAEI.

10. beckoHeyHO Malible BEIMYMHBI. DKBUBAJIEHTHbIE OECKOHEYHO MaJlbleé M UX MCIOJb30BaHUE NPU
BBIUUCIICHUH TTpeJesioB. Tabauia SKBUBAIEHTHBIX OECKOHEYHO MaJIbIX.

11. HempepbiBHOCTD (h)yHKIIMU B TOUKE U Ha TpoMexyTke. OqHocTopoHHME npenensl. Knaccuduka-
IIUS TOYEK pa3pbiBa rpaduka.

12. CaoiicTBa (hyHKLMH, HETIPEPHIBHBIX Ha O0Tpe3Ke (TeopeMbl Beitepitpacca, bonbrano — Komm).

13. IlpousBonHas. ['eomeTpudeckuit u pu3nveckuil CMbICH MPOM3BOAHOM. KacaTenpHas u HOpMaib
K TUIOCKOM KPHUBOW.

14. Tabnuua npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKITHIA.

15. CBsi3b MEXy CyIIECTBOBAaHUEM MTPOU3BOIHON (PYHKIIMH B TOUKE U HETIPEPHIBHOCTHIO (DYHKIIUN
B TOM K€ TOYKE.

16. [IpousBonHas CyMMbI, IpOU3BeAeHUs, YyacTHOTO. [Ipon3BogHas cioKHOM U 00paTHON QyHKIUIA.

17. Tlpou3sBoiHas MapaMeTpUYECKH 3aJaHHON (PYHKITHH.

18. [IpousBonHas GyHKIUY, 33JaHHON HESIBHO.

19. IuddepenunpoBaHue CI0KHOM MOKA3aTeIbHON (QYHKITUH.

20. Iuddepenmupyemocts. Huddepennuan. 'eomerpuaeckuit cmpica auddepennnana.

21. IIpousBonHsie U TudGepeHIaIbl BEICIIMX MOPSIKOB.

22. OcHoBHBIE TeopeMbl nuddepeHnranpHoro ucuucienus (teopema depma, teopema Pos, Teo-

pema Jlarpanxa, Teopema Komn).

AW N —
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23.
24.

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

SIS

= X

00N W

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.

20.

[IpaBuno Jlonurans.

Mmuorounen Teinopa u ero cBoiicta. @opmyna Teitnopa. Ocratounsiii wieHn popmyisr Teitnopa
B opme Jlarpanxa u [leano.

AcumnToTsl rpaduka QyHKIHH.

OkcrpemyMm. HeoOxoaumoe yciioBue 3KkcTpeMyma.

JlocTaTouHbIE YCIOBUS IKCTPEMyMa.

JloctarouHoe ycioBue Bo3pacTaHus (yObIBaHUSA) (QYHKITHH.

HauGonbiiee u HanMeHblee 3HaYCHUS (DYHKIIUK Ha OTPE3Ke.

BoinykinocTh, BOTHYTOCTb, TOUKa Meperuda. JloctaTouHOE yCIIOBUE BOTHYTOCTH (BBIMYKIIOCTH).
HeobOxomumoe ycroBue Touky nieperuda. Jloctatounoe ycinoBue mneperuoa.

OO61as cxemMa MOCTPOCHUS U UCCIIEOBaHMS rpauKa PyHKIHH.

OYHKIMHU HECKOJIbBKUX ITEPEMEHHBIX

Omnpenenenue U TeOMETPUIECKUI CMBICH (PYHKIIUU ABYX MEPEMEHHBIX.

Jluanm ypoBHS (DYHKIIUHU IBYX IEPEMCHHBIX.

YacTtHble MPOU3BOIHbIE (DYHKIIUN HECKOJIBKUX MEPEMEHHBIX, HX T€OMETPUUYECKUIN CMBICI
ODYHKIMY HECKOIBKUX IMEPEMEHHBIX, TOHITHE MTOJHOTO nuddepernuaa.
JuddepenurpoBanue CI0KHBIX GYHKINI HECKOJIbKUX TEPEMEHHBIX.

[Tpon3BOIHBIC BEICIINX MOPSIAKOB (DYHKIIMM HECKOJIBKUX MTepeMeHHbIX. CMeIIaHHbIe TIPOU3BO/I-
Hbele. Teopema [lIBapia.

[TpousBoHast GYHKITMH HECKOIBKUX MEPEMEHHBIX 110 HAIPABJICHHIO.

[Ipou3BoHAs 11O HAPABJICHUIO U TPAJUEHT CKAJISPHOTO MOJIS.

DKCTpeMyM (PYHKIIUU HECKOJIBKHUX MEPEMEHHBIX.

. H606XOI[I/IMOG " J0CTATOYHOC YCJIOBHUA DKCTPEMYMa q)YHKI_II/II/I ABYX IICPCMCHHBIX.

NHTEI'PAJIBHOE UCYUCJIEHUE

[TepBooOpazHasi, HeonpeAeIeHHbIN HHTErpai. Tadauia OCHOBHBIX HHTETPAJIOB.

3aMeHa IEPEMEHHON ¥ MHTErPUPOBAHUE I10 YaCTSIM B HEOIIPEEIICHHOM UHTETPaJIE.
HuTerpupoBaHue ¢ MOMOIIBIO MOABENECHUS 01 3HaK aud depeHiuana.

WHTerpupoBaHue palMoHAIbHBIX JpoOei.

WHTerpupoBaHue 10 4acTsIM U 3aMEHa [IEPEMEHHOM B ONPEEICHHOM HHTErpalle.
WHTerpupoBaHue TpPUrOHOMETPUYECKUX (DYHKIINN, OCHOBHBIE TPUEMBI.

WHTerpupoBanue npparoHaIbHbIX (yHKIHHA.

YHuBepcabHass TPUTOHOMETPUYECKAs ITOACTAHOBKA.

OnpeneneHHblil nHTErpai u ero csoiicrsa. ®opmyna HetoToHa — JleitbHuna.

[TpunoxkeHus onpeeIeHHOro NHTErpaia K pelieHnio FreOMETPUUECKUX U PU3NYECKUX 3a]1a4.
Brruucnenue miomazaei ¢ IoMoIIbI0 OIPEIEICHHOTO HHTErpaa.

Brruucnenue miomaam v JiIMHB KPUBOM, 3a/TaHHON YPaBHEHUSIMU B ITApaMeTPUIECKON (opme.
Brruucnenue miomanay KpUBOJIMHENHOTO CEKTOPA B IOJISAPHBIX KOOPIAUHATAX.

Beruncnenue miomanei B IpsIMOYTOJIbHBIX U MOJISIPHBIX KOOPJIWHATAX C MOMOIIBIO OINpEJIEIeH-
HOT'O UHTErpaia.

Beluncnenue IIuHbL 1yTH ¢ TIOMOIIBIO ONPEIEIEHHOTO HHTErpaa.

Brruucnenue QIMHBL 1Y KPUBOH, 3aJaHHOM ITapaMETPUYECKHU.

Brruncnenune o6beMa Teia BpaleHus ¢ IOMOILBIO OIPEIETIEHHOT0 HHTErpaa.

Brruucnenue miomanay moBEpXHOCTH TeJIa BPALCHUS.

HecoOcTBeHHbIe MHTETpaIbl IEPBOTO M BTOPOro Tuna. [IoHATHS CXOAUMOCTH U PacXOJAUMOCTH
HECOOCTBEHHOT'O MHTETpaa.

HecoOGcTBeHHbIE HHTETpaNbl OT Pa3PbIBHBIX QYHKIUH.
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IK3aMEHALMOHHbIE OMJIETHI

Haznauenwue: Mcnonb3yroTcs 11t mpoBeaeHus mpoMexkyTounoi arrecranuu (I[1A) mo nucuurimae
«MaremaTnueckuii ananuz".
PernameHt 3kx3ameHa: - Bpemst Ha IOArOTOBKY TE3UCOB OTBETOB - A0 45 MUH.

- Cnoco® KOHTPOJIS: YCTHBIE OTBETHI.
KoMIUIeKThI PK3aMEHAIIMOHHBIX OUJIETOB JODKHEI cofiepkaTh OmneToB Ha 25-30% Ooubiiie uncia
CTYJIEHTOB B rpyImie (xpaHarcs Ha Kadenape «MareMmaTukay).

TunoBble BApUAHTHI OWJIETOB NMPUJIATAIOTCS.

MMHUCTEPCTBO OEPA30BAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICHIET'O ObPA30OBAHUA
«MOCKOBCKHMI MOJIUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

@®axynbTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «MaremaTtuka»
O6pazoBarenbHast nporpamma 27.03.04 «YmpaBieHrue B TEXHUYECKUX CUCTEMAX)»
JuctnunnmHa «MaTeMaTHYeCKUil aHAIN3)

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBooOpasnasi, HeonpeAeneHHbIH nHTerpal. Tabauia OCHOBHBIX HHTErPAJIOB.

2. BpluMCIUTh HEONPEAEICHHBINA HHTETPAT

J‘ dx
V5-x+5-x
3. Haiitu rpagueHT QyHKIUN Z = y\/E B Touke M (1,4).

VYkaxure, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISETCS CXOIAIINMCS
0 0 o0
J.\/;dx, J.x_3dx, I\/xsdx.
1 1 1
5. Haiigure sKCcTpeMyMbI ¥ TOUKH nepernda Gyuxmun y = (x —1)e .

Yr1BepxkaeHo Ha 3acegannu Kadenpsl marematuku «_03» 05 2023 r., mpotokoa Ne 10

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

MMHUCTEPCTBO HAYKHU U BBEICIIEI'O OBPA30OBAHUS POCCUMCKON ®EJEPAITN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OFPA3SOBATEJIBHOE
YUPEXJEHWE BBICIIET'O OFPA30OBAHU S
«MOCKOBCKHWH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWM MOJUTEX)

®daxynbTeT 6a30BBIX KOMITETEHITHH, kadenpa «MaremaTuka
O6pazoBarenpHas mporpamma 27.03.04 «YpaBieHre B TEXHHYECKUX CHCTEMAaX)»
JucuunnmHa «MaTeMaTHYeCKuil aHAIU3)

Kypc 1, cemectp 2

DK3aMeHAMOHHBIN onteT Ne 1

1. HecoGcTBeHHBIE HHTETPANBI TIEPBOTO U BTOPOTO TUMA. [IOHATHS CXOAMMOCTH M PACXOAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
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2
1+¢

2. Haiitu npon3sBoaHyt0 GYHKIMH, 3aJaHHOM TAPAMETPUYECKU X =—, ) T
1+¢

3. I/ICCHC,I[OBaTB Ha SKCTpEMYM (bYHKHI/IIO zZ = xz - X+ yz + 2y .
7.6

o s 2
4. BblMUCIUTH ONPEIeTICHHbBIN HHTErpaj _f3s1n xcosxdx.
0

5. Haiitu o6beM Tena, MoaydyeHHOTO BpalieHueM BOKpyT ocu OX (urypsl, orpaHU4eHHON JTMHU-
3
amu y=x, y=1, x=0.

YTBepkaeHo Ha 3aceqannu kageapsl MatemMaTuku «_03» 05 2023 r., mporokosn Ne 10

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

J1J1 mpoBeIeHU s IPOMEKYTOYHOT'O KOHTPOJISl 3HAHUHN CTYICHTOB B TUCTAHIIMOHHOM (popMaTe
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIAWH-KypcaX UMEIOTCSI UTOTOBBIE TECTHI.
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