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1.  Hexau, 327241 ¥ IVIAaHUPYeMble pPe3yJbTaThl 00y4eHHS 110

JAUCHHUIIJINHE
K oCHOBHBIM yenam OCBOEHMS TUCUUIUIMHBI «MaTeMaTUUeCKuil aHaINU3» CJIEeNyeT OTHe-
CTH:
- BOCIIUTAHHUE Y CTYJCHTOB O0IIEH MaTeMaTHu4eCKON KyIbTYpHhI;
- IpUOOpeTeHne CTyIEHTaMH IIUPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAHW, YMEHUHN U HaBbI-
KOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY WU JEAYKTUBHOMY MBIIIJICHUIO
Hapsily ¢ pa3BUTUEM MaTEMAaTUYECKON UHTYHIINY;

- YMEHHUE CTYJCHTaMH Pa3BUBATh HABBIKU CAMOCTOSITENILHOTO U3yUeHUsl yueOHOW U Hayu-
HOM JIMTEepaTyphl, COAEPKALIEH MaTeMaTUYECKHE CBEJICHUS U PE3YNbTAThI;

- IOJITOTOBKY CTYICHTOB K JESATEIIbHOCTH B COOTBETCTBHH C KBATH(PUKAITMOHHOMN XapaKTe-
PUCTHKOI OakajiaBpa 1o HarpaBJICHUIO, B TOM yHciie (POPMUPOBAHHE YMEHUH NCTIOIH30BATH OCBO-
€HHbIE MaTeMaTUYECKHEe METO/IbI B PO(heCcCHOHANBHOI 1eATeTHbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBUAX LU-
pPOBOI TYpOYJIEHTHOCTH U BBICOKHX TE€XHOJIOTMUECKHUX PUCKOB COBPEMEHHOU HH(PPOBOI SKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUILIMHBI «MaTeMaTH4YeCKHil aHaIN3 ClIeyeT OTHe-
CTH:

- OCBOGHHUE CTY/JICHTAMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOMINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOUMYIO JUIsl YCIEIIHOTO PEeLIeHHsI IPUKIIaJAHbIX 3a]1a4;

- (hopMHUpOBaHUE Yy CTyJEHTa TpeOyeMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOIIUX €T0
HAIpPAaBJIEHUIO MTOJTOTOBKY U 00ECIIEUNBAOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OO0yuenue o qucuuruinHe «MareMaTHUeCKuil aHaIn3) HallpaBieHo Ha (opMUpOBaHUE y 00yya-
IoImXcs clenyromux komnereHuuid B coorBeTcTBur ¢ PI'OC 15.03.01 «MamuHocTpoeHue»,
yTBEpAKAEHHBIM NprkazoM MunoopHayku Poccun ot 09.08.2021 N 727:

Koa u HanmMeHoBaHue KOMIIeTeH M

HH}II/IKaTopr JOCTHKCHUA KOMIIC-
TCHIHUHU

OIIK-1. CnocoOeH NpUMEeHSATh €CTECTBEHHO-
Hay4HbIe U OOIEeNH)KeHEPHbIE 3HaHUs, Me-
TOJIBI MATEMAaTHYECKOTO aHAIN3a U MOJCITH-
pOBaHUs B MPO(HECCHOHALHON AEATENbHO-
CTH,

NOIIK-1.1. IIlpuMeHsIeT eCTECTBEHHOHAYY-
HbI€ 1 OOLIIENHKEHEPHbIE 3HAHUS, METOIbI
MaTEMAaTHYECKOT0 aHAJIN3a U MOJIEITMPOBaHUS
MIpH pelIeHnr NpodecCuoHaIbHBIX 3aa4

NOIIK-1.2. JIleMOHCTpUpPYET HAaBBIKH UCIIOJb-
30BaHU 3HAHUN (PU3UKU U MATEMaTHKH JIJIS
peleHwus 3a/1a4 TEOPETUIECKOTO

2. MecTOo TMCUMILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

I[I/ICI_II/IHJII/IHa OTHOCHUTCS K 00s13aTenbHOM yacTu 010ka bl1: MOIIYJ'IL «MaTemMaTH4eCcKHe U ecTe-

CTBCHHO-HAaY4YHbBIC TUCHHUILJIUHBD).

Jucuumninza 6azupyercs Ha cienyromueil, IpoiAeHHON AUCIUITHHE:

- TMHEeWHas anreopa.

I[I/ICL[I/IHJII/IHa «MaTeMaTHueCKUM aHaJINn3» JOTMYeCKHU CBI3aHa C NOoCICAYIOIUMHA OTUCTTUIIIIMHAMMU
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B obsaz3amenvrot wacmu:
- usuka;
- muddepeHnranbHbIe ypaBHEHMS,
- TeOpeTUYeCKasi MEXaHUKa;
- DJICKTPOTEXHUKA U AJICKTPOHHKA;
- CONPOTHUBJICHUE MAaTEPUAIIOB;
- TeOpHUs MAIlIMH U MEXaHU3MOB;
- OCHOBBI IPOTPAMMHUPOBAHUS M AITOPUTMU3ALINN B MAITMHOCTPOCHHH;
- SKOHOMUKA ¥ YIIPABICHUE MAIIMHOCTPOUTEIHHBIM ITPOU3BOJICTBOM;
- (hu3HuecKre OCHOBBI KOHIICHTPUPOBAHHBIX TOTOKOB SHEPTHH;
- OCHOBBI MAaTE€MATHYECKOTO MOJICIIUPOBAHIS TEXHOJIOTUIECKUX MTPOIIECCOB.
B uacmu, ghopmupyemoii yuacmrukamu o6paz08amenibHblX OMHOUEHU:
- TEOPETUYECKUE OCHOBBI (PU3UKO-XUMHUIECKON 00paboOTKH;
- aBTOMATH3aIMs U POOOTH3AIIMS IPOIIECCOB MPOU3BOCTBA U3ICIIHIA.

3. CTpyKTypa U cofep:KaHue QU CHUIINHBI

OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIC eAMHUIIBI -144 gaca.

3.1. Buabl yueoHoii padoThl U TPYA0EMKOCTH

3.1.1. Ounas ¢popma odyueHust

n/n Bup yuyeoHoii padoTbl Ko‘f;:iﬂm Cemectp 2
AyIMTOPHBIC 3aHATHS 72 72
B ToM ynce:
Jlexun 18 18
1.
CeMmuHapcKue/mpakTHYeCKUe 3aHATHS 54 54
2 JIaGopaTopHbIe 3aHATUS - -
CamocrosiTesbHast padoTa 72 72
IIpoMe:kyTouHasi aTTeCTALMSA
3K3aMEH C) C)
Hroro 144 144
3.1.2. 3aounas ¢opma o0yueHust
n/n Bun yueOHo# padoThI KO(?;:)ZCTBO Cemectp 2
AyIUTOpPHBbIE 3aHATHS 20 20




B ToMm uyucie:

Jlexkuun 8 8
1.
CeMuHApCKUE/TIPAKTHYECKUE 3aHIATHS 12 12
2.
JIaGopaTopHbIe 3aHATHUS - -
3.

CamocrosiTesibHas padoTa 124 124

IIpome:kyTOUHAs aTTeCTANMS

SK3aMeH ) ]

Hroro 144 144

3.2. TemaTnuyeckuii NJjaH U3y4eHHUs TUCHHNITHBI

Pa3memnién B npuitokenuu 1 k pabodeii nmporpamme.

3.3. ConaeprxaHue pa3aejoB AUCHUILINHBI

BBenenue

IIpenmer, 3a1aun u copepkaHue AUCUUIUIMHBL. OCHOBHBIE TAlbl Pa3BUTHS AUCLUILINHBL.
CrtpykTypa Kypca, ero MECTO U poJib B IOATOTOBKE OakajaBpa, CBA3b C IPYTrUMH JIUCLHUIUIMHAMU.

Paszpen 1. ludppepenuuaibHoe ucuuciaeHne GyHKuuii 01HOM nepeMeHHOH

Tema 1. Yucnosas nocienoBaTenbHOCTh. [Ipenen ynciioBoi Mocaea0BaTeabHOCTH U €r0
cBoiictBa. @yHk1us. [loctpoenue rpaduxos pynkumii. [Ipenen pynkunnu. OCHOBHbBIE TEOPEMBI O
npenenax GyHkuuu. [lepssiit u Bropoii 3ameuarenbHble pezesbl. CpaBHEHHE O€CKOHEYHO MaJbIX
1 OECKOHEYHO OOJIBIINX BEINYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJIbIe BEIUYUHBI.

Tema 2. HenpepbIBHOCTh (YHKIIMI B TOUKE M HA IPOMEXKYTKE, TOUKM pa3pbiBa GyHKIINH,
uXx Kiaccupukanus. ACUMOTOTH rpaduka GyHKINH, UX KiIacCu(UKaIIMSL.

Tema 3. [IpousBoanas ¢ynkiuu. ['eomerpuueckuii U Gpu3nyeckuii CMbICT IPOU3BOIHOM.
[TpaBuna quddepenurpoBanust 1 GopMysIbl BBIYMCIECHUS TPOU3BOJHBIX. Tabyniia Mponu3BOIHBIX
OCHOBHBIX 3JIEMEHTAapHBIX (yHKIMI. Bbruncienne npous3BogHbIX (DYHKIMMA, 3aJaHHBIX pa3/iny-
HBIM 00pa3oM.

Huddepenunan. IIponsBoansie n AuddepeHnnansl BEICHMUX MOpsaakoB. [IpubamxenHble
BBIYHCIICHHSI C TIOMOIIBIO U PepeHIranos.

Tema 4. IIpaBuno Jlonurans. @opmyna Teinopa. PackpbiTie HEONPEAENEHHOCTEN pa3-
JUYHOTO TUIA. Pa3ioxeHne OCHOBHBIX dJeMeHTapHBIX GyHKIUH 110 hopmyne Teinopa. [Ipubnu-
YKEHHbIE BBIUMCIIEHUS ¢ TOMOIIBIO (opmyssl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl U dHepeHIIMATBEHOTO UCYUCIIEHUs. MOHOTOHHOCTh (DYHK-
1M, SKcTpeMyMbl Heo0XoanMBble U TOCTaTOYHbBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOT'O 9KCTpe-
myma. MccnenoBanue BbITYKIOCTH rpaduka ¢pyHkiuu. Touku nepernda rpaguka GyHKINH.

OOmias cxema uccienoBaHus GYHKIMU U MTOCTpoeHus ee rpaduka. CBOHCTBa (QyHKINH,
HEeNpephIBHBIX Ha oTpe3ke. Haubosbiee 1 HauMeHblee 3HaueHNs (QyHKIUU Ha OTPE3Ke.

Paszpnen 2. luppepenuunaibHoe ucHUCAeHHe PyHKIMIA HECKOIBbKHX MEPEeMEHHbIX



Tema 1. OyHKIIMM HECKOJIBKHUX NMEPEMEHHBIX. JINHUU 1 TOBEPXHOCTU YpPOBHSA. YacTHbBIE TPOU3-
Boanble. [Tonubiit nuddepennuan. IIpousBoaHble CI0KHON PYHKINN HECKOJIBKUX MEPEMEH-

HbIX. YacTHbIE TPOM3BOAHBIE U MU depeHnasl Beicumx nopsakos. Teopema [IBapua.

Tema 2. [IpousBonHas no HanpasneHnuto. I'paauent. KacarenbHast k kpuoid. Kacarenbnas
IUIOCKOCTh M HOpMaJib K noBepxHocTH. Dopmyna Teisiopa. DkcTpeMyM (YHKLIHU HECKOJIBKHX
nepeMeHHbIX. HeoOX01uMble U JOCTaTOYHBIE YCIOBUS KCTpEMyMa.

Pa3znen 3. UnTerpajibHOe HCHHCIEHHE

Tema 1. IlepBooOpasHas. Teopema cylecTBOBaHUSI HEOIpENEICHHOro MHTerpana. He-
OIpe/IeIEHHbI MHTErpall U ero cBoicTBa. Tabiuia MHTErpajsoB OT OCHOBHBIX 3JIEMEHTapHBIX
bynkuuit. MeTo HemoCpPeICTBEHHOTO NHTETPUPOBAHUSI.

MeTobl UHTErpUPOBAHMSI C TOMOILIBIO 3aMEHbI IEPEMEHHOM, TIOJIBEIEHUEM 11011 3HaK JuddepeH-
nuana. Metog MHTErpupOBAaHHUS 110 YACTSIM.

WHTerpupoBaHue paluoHaIbHbIX Ap00ei, HHTErpUPOBaHUE HEKOTOPHIX BUAOB UPPALMOHAIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIUH.

Tema 2. 3ajaun, npUBOASIIME K MOHATUIO ONPEAETICHHOT0 MHTerpana. OnpeaeaeHHbIH
MHTErpaJl, €ro CBOMCTBA. Y CIIOBHUSI HHTETPUPYEMOCTH. MIHTETrpan ¢ nepeMeHHbIM IIPEIEIOM UHTE-
rpupoBanus. @opmyna Hetorona — JleiiOHua. 3aMmeHa nepeMeHHO B OIIpeIeIeHHOM HHTErpale.

[IpuiioxxeHus onpeesIeHHOro UHTErpaja B TeOMETPUU U MEXAaHUKE (BBIYMCIIEHUE TUIOIIA-
nel miockux (Guryp, AIMHBI KpUBOH, 00BEMOB.

Tema 3. HecoOcTBeHHBIE HHTETPANIBI IEPBOTO M BTOPOTO po/a (1o 6ECKOHEYHOMY ITpoMe-
KYTKY, OT HEOIpaHUUEHHBIX (DYHKIMI Ha KOHEYHOM ITPOMEXYTKE), UX CBOUCTBA.

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

3.4. TemaTuka npakTHYeCKUX 3aHATHH MO IMCUUIIHHE
«MaTteMaTHYeCKNHA aHAJIN3»

3.4.1. Ounas ¢popma o0yueHuUst

Ne Tema 3ausarTus

1 Pa3nes 1. DjieMeHTHI MaTeMaTHY€CKOI0 AHAJIN3A.

Yucnosas nocnenoBarenbHOCTh. [Ipenen 4ucioBoi MOCIEI0BAaTEIBHOCTH U €r0 CBOM-
ctBa. [IpaBuna npenensHoro nepexona. Oyukmus. [penen pynkuun. Teopems o pere-
nax ¢ynkuuu. [lepBblii 1 BTopoii 3aMeydaTesIbHbIe peaeIbl.

2 CpaBHeHHE O€CKOHEYHO MallbIX U OECKOHEYHO OOJBIINX BEJIMYHUH. DKBUBAJICHTHbIE Oec-
KOHEYHO MaJIbI€ BEJIMYHHBI.

PackpsITHe HeonpeneneHHOCTEN Pa3IMYHOIO TUIIA

4 HenpepriBHOCTS (hyHKIIUI B TOUKE U Ha npoMexkyTke. OTHOCTOpOHHUE Ipeaenbl. Touku
paspbiBa pyHkiun. [Tpumeps! pemenus 3a1au

5 [IpousBonnas ¢pynkuuu. [lpaBuna nuddepenuupoBanus U GopMysbl BEIUUCICHUS MIPO-
n3BoAHbIX. TexHuka quddepeHurpoBanus

6 Huddepenunpoanre o0paTHEIX QyHKIUH, GYHKINHI, 3aJaHHBIX HEABHO, TapaMeTpuye-
CKH, JjorapupmMudeckoe 1udpepeHmpoBaHne

7 Huddepennman. ['eomerpuaeckuii cmpicn auddepennnana. [Iponssoanusie u quddepen-
IIHAJTBI BBICHIMX MOPAAKOB. [IpnbnmkeHHbIe BBIYUCICHUS C TOMOIIBI0 i depeHnaios.
8 [IpaBuno Jlonurtana. @opmyna Teisopa. PackpbiTue HEONPENENIEHHOCTEN pa3IuyHOTO
Tuna. Pa3no)keHus: OCHOBHBIX 3JIeMEHTapHBIX QyHKIHU 1o popmyne MakiopeHa.

w
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[TpubmmxkeHHbIe BEIYUCICHHSI C TOMOIIBI0 (hopmyibl Teitnopa.

10 | HomHoe uccnenoBanue GyHKUIUH U mocTpoeHue rpadukos. [Ipumepsl

11 | [MonHoe uccnenoBanue GyHKIUNA U TOCTpoeHue rpadukos. [Ipumeps! (Tpo1omKeHHE)
CamocrosrenbHas pabora Nel Ha ceMuHape 1o GyHKIUSM OAHOHN IepeMeHHON

12 | Pa3nen 2. @®yHKIUM HECKOJIbKHUX NepeMeHHbIX. JINHUM 1 TOBepXHOCTH ypoBHs. YacT-
HBIE IPOU3BOJIHBIC M JU(depeHIIra MepBoro NopsIKa.

13 | [Honnseni muddepenman. IlpousBoansie cnoxkHou ¢yHkuu. [IponsBonHas GyHKIINH,
3aJlaHHOM HesBHO. YacTHBIE MPOU3BOIHBIC U AU(GEPEHIINATBI BBICIINX MOPSAKOB. Teo-
pema [IBapiia.

14 | IIpousBoHas 1o HanpaBJeHHIO. [ pagueHT.

15 | DkcrpemyM QYHKIMH HECKOJIBKUX TIepeMeHHBIX. Heo0X0uMBbIe 1 JOCTATOYHBIC YCIOBUS
JKCTpeMyMa.

16 | CamocrosiTeabHast padora Ne 2 Ha ceMUHAape MO0 (PYHKIUAM HECKOJbKHX IMepeMeH-
HBIX

17 | Pa3gen 3. UuTerpajibHoe HCUHCTIEHHE
[TepBooOpasnas. HeonpeneneHHbI HHTErpall U €ro CBOMCTBA. MeTO HENOCPEICTBECH-
HOT'O MHTETPUPOBAHUS.

18 | nTerpupoBaHue ¢ MOMOIIBIO 3aMEHbI TIEPEMEHHOM, MoABeIeHneM 01 3HaK nuddepen-
nuana. MeTo HHTErpupoBaHUs 10 YaCTAM

19 | UnTerpupoBaHue palMoHaIbHBIX Apo0Oei, HHTETpUPOBaHHE HEKOTOPHIX BUIOB UPPALIUO-
HAJIBHBIX (QYHKIUH

20 | MaTerpupoBaHue TPUTOHOMETPUYECKHUX (DYHKITUH.

21 | BeuuciaeHre OnpeeICHHBIX HHTErpaioB 1o ¢opmyine HetoroHa-JIeiiOania. 3ameHa me-
pPEMEHHON U MHTETPUPOBAHKE T10 YACTSIM B OINPEICICHHOM HHTETpae.

22 | IlpunosxeHus ONpeie]ICHHOT0 HHTETpajia B TEOMETPUN U MEXaHUKe (BBIYUCIICHUE TLTOIIa-
Jeil mnockux Guryp, JIMHBI KPUBOM).

23 | [IpunosxeHus ONpeneIeHHOro HHTerpajia B TEOMETPUH U MEXaHUKe (BbIUMCIeHHE 00Be-
MOB, IUIOIIA/ICH MOBEPXHOCTH).

24 | HecoOGCTBEHHBIE MHTETPAJIBI IEPBOTO M BTOPOTO POJIa, UX BHIUUCIICHHUE.

25 | 3ajmaun, MPUBOASIINAE K KPATHBIM WHTETpaJiaM. BeIuuciieHne TBOWHBIX HHTETPAIOB CBeE-
JICHHEM K MOBTOPHBIM. 3aJaui Ha U3MEHEHHE MOPS/IKa HHTETPUPOBAHUS B TBOIHOM HH-
Terpaie

26 | I'eomerpuyeckue u pusnueckue MPUIOKEHUS KPATHBIX HHTETPAJIOB, IPUMEPHI BHIYHCIIE-
HUSL.

27 | KoHTponbHOE TECTUPOBAHUE IO KYPCY.

3.4.2. 3aounas ¢opma o0ydeHus
4. Ne Tema 3ansaTHSA
n/n
1 Pasznen 1. DiaeMeHTBI MATEMATHYECKOI'0 AaHAJIN3A.
3a/iauyl Ha BBIYMCIICHHE MPEIEIIOB YNCIIOBBIX MOCIIE0BATEIbHOCTEN U QYHKITHH.

2 Pemenue 3a1au Ha TexHUKY quddepeHIIHPOBaHUS U IPUMEHEHUE TTOHSTHS POU3-
BOJIHOM K MCCIIEZIOBAHUIO QYHKIIMH U TOCTPOEHUIO rpauKOB PYHKIIUHA.

3 Pa3nen 2. ®yHKIIUM HECKOJIBKHUX NMepeMeHHbIX. 33/1a4U Ha BBIYUCIICHNE YACTHBIX
MIPOU3BOIHBIX, TPOU3BOJHOM 110 HAIIPABJICHHUIO, TPAINEHTA U Ha UCCIIEJIOBAaHHE JKC-
TPeMyMOB (YHKITHI HECKOJIBKUX MEPEMEHHBIX.

4 Pa3znen 3. UuTerpajibHoe ucuucjaeHne. MeTo bl BHIYMCICHHUS HEOMPEAEICHHbBIX

MHTETPAJIOB OT PA3INYHBIX (PYHKITHI.
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Brrancnenue OMMPCACIICHHBIX U HECOOCTBEHHBIX HWHTCTPAJIOB.

Brraucnenne KpaTHbIX HHTCTPAJIOB.

=

4, Y4yeOHO-MeTOAMYEeCKOEe U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmaTuBHbie 10kyMeHTHI 1 'OCThI

®I'0OC 15.03.01. Mamunoctpoenue. 2021.

AxkazeMu4ecKuid y4eOHBIN IJ1aH 10 HampasieHuto nmoArotoBku: 15.03.01 MammHocTpoeHue.
[Tpodwis: «Bricoko3ekTrBHBIE TEXHOIOTHMUYECKHE TpoLecch U obopynoBanue». Dopma
o0ydenwus: ounas. 2024.

AxkaneMHyecKHil yaeOHbIH IJIaH 1Mo HampaBieHuto noArotoBku: 15.03.01 MammHocTpoeHHE.
[Tpoduns: «BricokorhpekTrBHBIE TEXHOIOTUYECKUE IMpolecchl U obopynoBanuey. dopma
oOyuenust: 3aounas. 2024.

Marpuna pacrnpeneneHus KOMIETSHIIMI M0 HampaBieHuo noarotoBku 15.03.01 Mamwuno-
ctpoenue. [Ipodpuib: «BricokodQPeKTHBHBIE TEXHOJIOTHYECKUE ITPOIIECCHI 1 000PYIOBAHUE Y.
®opmbl 00yueHus: ouHas, 3aounas. 2024.

Vka3 IIpesunenta Poccuiickoit @enepaunu ot 01.12.2016 Ne 642 «Ctparerun Hay4dHO-TEX-
HOJIOTHYECKOT0 pa3Butus Poccuiickon denepaunny.

[Tpuxa3z MunucrepcTBa 06pazoBanus U Hayku Poccutickoit ®denepanuu ot 23.08.2017 Ne 816
«O06 yrBepxkaenun [lopska mpUMeHeHUs OpraHu3alusIMU, OCYHIECTBISIOMIUMUA 00pa30Ba-
TENBHYIO JICATEIIBHOCTD, YJICKTPOHHOT'O O0YUYCHHS, TUCTAHIIMOHHBIX 00Pa30BaTEIHHBIX TEXHO-
JIOTUH MpU peaan3anuu 00pa30BaTeIbHBIX MPOTPAMM.

4.2.  OcHoBHasi JUTEpaTypa

®uxteHromnsi .M. OcHOBBI MAaTEMaTHYECKOTO aHAIN3a: YUeOHUK JJig BY30B, 15-¢ u3s.,
ctep. CII6, Jlans. 2023. Yacts 1. 444 c.

@uxtenronsl [.M. OcHOBBI MaTeMaTUYECKOTIO aHaIN3a: Y4eOHUK /11 By30B, 14-¢ u3n.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kparkuii kypc marematnuyeckoro aHanusa. T.1. JluddepennunansHoe u UH-
TerpajibHOe UCUUCIeHUs QYHKIUN OJHON nepeMeHHOU. Psaapl: YueOHuK [D1eKTpOoHHBIN pe-
cypc]: yueo. - DnekTpoH. naH. - Mocksa: @usmaraut, 2015. - 444 c. [Pexum nocryna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlomoaHHWTE/IbHAS JIUTEPATypa

[TuckynoB H. C. luddepennmanbHoe u MHTErpajibHOE UCUUCICHUS AJs BTy30B. B 2-X To-
max. M.: Uurerpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

3y6xoB B.I'., JIsxosckuii B.A., Mapteinenko A.U., Munocies B.b., [Tymkaps E.A. Kypc ma-
TEMaTUKU JJIs1 TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
9K3.

Kpatkuii kypc BbIciieil MaTeMaTuku [DIEeKTpoHHBINH pecypc]: yued. - DIeKTpOH. AaH. -
MockBa:  JamkoB u K, 2017. - 510 c. [Pexum  pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpaHa. ]

byrpos f1.C., Hukonbckuit C.M. Briciiast Mmarematrka: y4eOHUK A7 BY30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTerpanbHoe ucurcienue GyHKIUN OJHON U HECKOJIBKUX MepeMeHHBIX. Teopus moss: mMe-
TOJIMYECKHE yKa3aHWs M BapHaHThl pacueTHo-Tpaduueckux padot / boxynos M.A., bopo-
nuna C.U., [TokazeeB B.B., Teym b.JI., Tkauenko O.H.. M.: MI'TY «MAMM», 2009.
Marematnueckuii aHanuz. Teopus npenenoB u quddepeHraibHOe NCUUCIEHUE: OCHOBHBIE
MIOJIOKEHUSI TEOPHH, METOANYECKHE YKAa3aHUs U BapUAHThI pacyeTHO-Tpaduueckux pador //
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https://e.lanbook.com/book/93522

bonynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.11. M.: MI'TY «MAMWN»,
2009.

4.4. DJaexkTpoHHBbIE 00pa3oBaTebHbIE PecypChl

[TpoBenenue 3aHATUH U aTTeCTallMi BOBMOXHO B IUCTAaHIIMOHHOM (opMaTe ¢ NPUMEHEHUEM CH-
CTeMbl TUCTaHIMOHHOTO oOyueHus: yauBepcutera (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoii «MaTemaTuka» 3JIEKTPOHHBIX oOpa3zoBarelbHBIX pecypcoB (DOP) mo BceM paszaenam
MIPOTpamMMBI:.

DJIeMEHTHl MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a
WHTerpanbHOe UCUUCIICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKIMI OJTHON EpeMEHHOU
Juddepenunansroe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HHC Q)YHKHHP'I HCECKOJIbKUX IIC-
PEMEHHBIX

Jononuutenpubie rnaBel Mate- | https://online.mospolytech.ru/course/view.php?id=3592
MaTHU4YCCKOIo aHajn3a

Pa3zpaborannbie DOP BKIH0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok npoBeneHus padoOT B AUCTAHIIMOHHOM (popMmare yCTaHABIMBACTCS OTACIBHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA 1O yueOHOM paboTe W/Mii EHTPOM yueOHO-METOINIEeCKOi paboThI.

Ka)KIlHﬁ CTYIICHT 0660HC‘ICH I/IHI[I/IBI/II[yaJILHI)IM HGOFpaHI/I‘-IeHHI)IM IlOCTyrIOM K BHGKTPOHHOfI

6I/I6J'II/IOT6KC MOCKOBCKOI'O ITOJIUTEXA

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

HuTepHeT-pecypchbl BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepuaibl B JJIEKTPOHHOM BHJIE, Mpe-

CTaBJIEHHELIE Ha calTe mospolytech.ru B pa3acliic: ((]_[eHTp MaTeMaTHYICCKOI o 06p2130BaHI/I}I»

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

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

[Tone3nbie yuebHO-MeTOANYECKHE U MH(DOPMAITMOHHBIE MaTepUaIbl IPEACTABICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOU ceTH «IHTepHEeT» 1J1si OCBOCHUS

JUCHUIUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InuieH3u0OHHOE U CBOOO/IHO PACIPOCTPaHsieMOe MPOrpaMMHOe
olecneyeHue

Ne| HammenoBanue | Pazpabotuuk [1O | Jloctymuocts (u- | Ccpiika Ha Equnbiii peectp
(mpaBooOmaa- LIEH3UOHHOE, CBO- | POCCHUMCKUX MpOrpamMM s
TEJb) 00JTHO pacmpo- OBM wu B/l (ipu Hamu4un)
CTpaHsEMOE)
1 [Astra Linux | OOO JIvuieH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
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https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3362
https://online.mospolytech.ru/course/view.php?id=3592
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/
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

2 | MoitOduc 00O "HOBBIE JIuneH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75

4.6. CoBpemeHHbIe MPo(deccHoHaIbHbIe 0a3bl JaHHBIX M HH(OPMAIIHOHHbBIE CIIPa-
BOYHbIE CHCTEMBI

Ilepeuens pecypcoB cetn UHTepHeT, 10CTYNHBIX 1JIS1 OCBOEHUS AN CUMIIJIMHbBI:

HaumeHoBaHue Cchblika Ha pecypce HocTynHocTh

HNudopmanuoHHo-cipaBoOYHbIE CHCTEMbI

Hocrtynna B cetn UH-
TepHeT 0e3 orpaHuye-
HUH

https://stackoverflow.co

Stack Overflow
m/

Nudopmannonnsie pecypebl Cetn

KoncybratlLoc http:// www.consultant.ru | loctymto

[Topran @enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTeabHBIX cTaH- | http://www.fgosvo.ru. JoctymHo
JApTOB BBICLIET0 0Opa30BaHUS

JIEKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Jlaub https://e.lanbook.com/ HocrtymnHa B cetn UH-
TEepHET 0e3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | loctynua B cetu UH-
ru/ TepHeT 0e3 orpaHnye-

HUM

IIpodeccuonanbubie 6a3b1 JAHHBIX

ba3a qaHHBIX HAYYHOM AJIEKTPOH- http://www.elibrary.ru JoctymnHo
HOM OMOIMOTEKN

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
noJiuTeMaTueckas peepaTuBHO-
o6ubnuorpaduueckas u
HayKoMeTpHuueckas (6ndamomerpu-
geckas) 0aza JaHHBIX

5. MaTepuajIbHO-TEXHHYECKOe o0ecnevyeHne TN CIUIINHBI
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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/
http://www.elibrary.ru/
http://webofscience.com/

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00ECIIeYMBAET POBEICHUE BCEX BHJIOB
3aHSTHH, IPETyCMOTPEHHBIX YUECOHBIM IIAHOM, U COOTBETCTBYET JACUCTBYIOIIUM CAHUTAPHBIM U
MPOTHUBOIIOKAPHEIM IIpaBUIaM U HOpPMaM.

Kadenpa «MaremaTrkay He pacronaraet COOCTBEHHBIM ayJIUTOPHBIM (DOHJIOM U UCTIONb-
3yeT y4eOHbIe ayAUTOpHH U3 001Iero ()oH/1a yHUBEPCUTETA.

[Tpu HEOOXOMUMOCTH JIJIsl IPOBEICHUS MHTEPAKTUBHBIX MMPAKTHYECKUX 3aHATHIA UCTIOIb3Y-
I0TCSI KOMITBIOTEPHBIE KIIACCHl YHUBEPCHUTETA.

6. MeToanueckue peKoMeHAalMU

6.1. Meroauueckue peKoMeHIAIUM ISl PenoaaBaTe/is
10 OPraHu3anuu 00y4eHust

[Ipexne Beero, ciaenyer oOpaTuTh BHUMaHHUE CTY/I€HTOB Ha TO, YTO IPAKTUUYECKU BECH U3Y-
YyaeMblii UMU MaTepuai He TpeOyeT Kakoil-mubo crenuanbHO (AONOJHUTENbHOM) MOATOTOBKY U
BIIOJIHE MOJKET OBITh YCIEIIHO U3yUY€H, €CIIU CTYACHTHI OyAyT I1OCEIIATh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATH JOMAILIHUE 331aHUs U [10JIb30BaThCs (IIPU HEOOXOAMMOCTH ) CUCTEMOM MJIaHOBBIX KOH-
CyJIbTAllMM B TEYEHUE KAKIOT0O ceMecTpa. Bomlenmme B Kypc MaTaHaIM3a pa3Jieibl SBISIOTCA
KJIACCUYECKHUMH, B TO 7K€ BPEMs OHU ITPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT LIMPOKOE pac-
IIPOCTPAHEHHUE JUIS PEIICHMS PA3HOTO POJIa 3a/1a4 BHYTPU CaMOM MaTEMAaTUKHU U IPUKIAAHBIX 3a-
nad. FIX ocBOEHHE IOMOKET CTyIEHTaM JIOTMYECKH BEPHO, apTyMEHTHPOBAHO U SICHO CTPOMTH
YCTHYIO U MIUCBMEHHYIO Pe4b, YCIICITHO IPUMEHITh HaKOTICHHBIE 3HAHUS B MTPO(ECCHOHATTEHON
JIeSATEIbHOCTH.

Heo6xoanMo ¢ camoro Hauana 3aHATUH PEKOMEH/I0BaTh CTY/A€HTaM OCHOBHYIO U JIOIOJI-
HUTEJIBbHYIO JIUTEPATYPY, a B KOHIIE CEMECTpa JaTh CIIMCOK BOIIPOCOB JUJIA IIOATOTOBKH K DK3aMEHY.

Ha nepBoM 3aHATHM 110 JUCLUIUIMHE CIeTyeT 0053aTelIbHO MPOMH(POPMHUPOBATH CTY/IEH-
TOB O BUJE U (popMax TeKyIIeH U MPOMEKYTOUHON aTTeCTalluii 0 JUCIUIUIMHE, CPOKaX UX Ipo-
BEJICHMSI, YCIIOBUSAX JIOIYCKA K IPOMEKYTOYHOM aTTECTALlMH, IPUMEHSAEMBIX BUAAX TIPOMEXKY-
TOYHOT'O KOHTPOJIS.

N3noxeHne TEOpEeTUYECKOro MaTepuasa JOJKHO CONPOBOXKAATHCS MILIIOCTPATUBHBIMU
pUMepamMu, TIIATEIbHO OTOOPAHHBIMU IIPENoAaBaTeIeM TaK, YTOObl TEXHUUYECKHE TPYIHOCTH U
BBIKJIAJIKM TP PEIIECHUN 3aa4d HE OTBJIEKAJIU OT IJIaBHOTO: OCMBICIIEHHSI UIEU U CYTH IIPUMEHS-
eMbIX MeTo10B. ClielyeT Bcerjia yka3blBaTh IPUMEpPHI IPAKTUUECKOT0 IPUMEHEHUS! PaCCMOTPEH-
HBIX Ha 3aHATHUAX YpaBHEHUH U GopMyIL.

[IpakTiueckue 3aHATHS AODKHBI ObITh OpraHU30BaHbI NIPENOJIaBaTEIeM TaKUM 00pa3oM,
4TOOBI OCTAaBaJIOCh BPEMs Ha MEPHOAMUYECKOE BBINOJIHEHHE CTYJAEHTaMH HEOOJIBIION caMOCTOsI-
TeIbHOU padOTHI B ayAUTOPHH JIJIsl IPOBEPKH YCBOCHHMSI U3JI0KEHHOTO MaTepuaa.

[IpenoaBaTens, BeAYIINUN MPAKTHUECKUE 3aHATHSL, TOJKEH COTTIaCOBBIBATh Y4eOHO-TeMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh EAUHYIO CUCTEMY 0003HAUEHHIH.

[IpenonaBaTemnto cieayeT 10OMBATHCS CUCTEMATHUECKOW HENpepbIBHOW pabOThl CTYAEH-
TOB B TE€YEHHE CEMECTPA, HEOOXOAMMO BBISBIISATH CUIIBHBIX CTY/IEHTOB U IIPUBJIEKATh UX K HAYYHON
paboTe, K Y4acTHIO B pa3HOTO pOjia OJIMMIIMAIaX U KOHKypcax.

CryaeHT NomKeH OonlyniaTh 3aMHTEPECOBAHHOCTh MPENOAABATEN B JOCTHKEHUH KOHEU-
HOT'O pe3ylbTaTa: B NMPHOOPETEeHUH OOYYaIoUIMMHCSA TMPOYHBIX 3HAHUM, YMEHHH W BIaJeHUS
HaKOIUIEHHOHN MH(pOpMAaIMel s peleHus 3a71a4 B MpodheCCUOHATBHOM NeITeTbHOCTH.

6.1.1. Oo6pa3oBaTejibHbIE TEXHOJIOTHH

[TpoBeneHue 3aHATHI U aTTECTAllM BO3MOXHO B AUCTAHIIMOHHOM (hopMaTte ¢ MpUMEHEHUEM CH-
CTeMbI qucTaHIioHHoro o0y4yenus yausepcuteta (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX
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Kaeapoii «MaTeMaTHKay JIEKTPOHHBIX 00pazoBaTenbHbIX pecypcoB (DOP) mo Bcem pasznenam
nporpamMmsl (cm. 1. 4.4).

[opsimok npoBeneHus paboT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTIEIbHBIMU
pacropsKeHUsIMHU IIPOpEeKTopa Mo yuyeOHOH paboTe W/MiM LEHTPOM y4eOHO-METOIUYECKO pa-
OOTBL.

6.2. MeTtoauyeckue yKa3aHusi AJsl 00y4aIOMNXCHA MO0 OCBOEHUIO

JUCIHHMIIIMHBI

Paznea 1: nuddepenunanbHoe ncuucjienne PyHKuuii 0JHOH NepeMeHHO

[Tpu n3yyennu audpepeHnnan-HOro HCUUCIeHNs GYHKIMA OHOM TepeMeHHO oOpaTuTe
BHUMAaHME Ha MOHATHUE Ipeena QyHKIUU B TOUYKE U METObI ero BbruucieHus. [Ipenen — oxHo u3
OCHOBHBIX TOHSTHH MaTeMaTH4ecKoro aHanmu3a. [lpm BeMHCICHUM TpenesioB (YHKIUH HAMO,

0 o
TpeXJe BCEro, BBISCHHTB XapakTep HeompeneneHHoctd | —, —, 0:00,00—00,1% |, Yro6sr
s
OBJIAJICTh TEXHUKOW PELICHUS 33/1a4 Ha BBIUYMCIICHUE NPE/ICIIOB, HAJ0 3HATh JIBA 3aMeUaTeIbHBIX
npezena, Tabauily SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, paBuiIo JlomuTans, pa3nuyHble TPHEMBI
PACKPBITHS HEONPEAEICHHOCTEH B 3aBUCMOCTH OT BUAa (DYHKUIUH M PEIIUTh JOCTATOYHO OOJIb-
I0€ KOJMYECTBO 33/1a4.

[Tpu m3ydeHUM TEM, MOCBSIICHHBIX NMPOW3BOIHON M auddepeHunany (QyHKIUU, HATO
OCMBICIIMTh UX T€OMETPUYECCKHIA CMBICIT, IOHUMATh pa3Indie MeXIy HUMU (TuddepeHmman - 3To
TJIaBHAs JIMHEWHas 4acTh npupaiieHus Gpyakuun). TBep1o 3HaTh (Kak TaOIUIy yMHOKEHUs) (pop-
MyJbl i depeHInpOBaHIsT OCHOBHBIX JIEMEHTAPHBIX (DYHKIMK U MpaBmia qudepeHpoBa-
HUs (BCe, KOHEYHO, HO 0COOCHHO MpaBuiio JuhHepeHIINPOBAHUS CII0KHON (PYHKIINH).

OOparure BHUMaHKE TaKkKe HAa 0coOeHHOCTH nu(depeHIupoBanms QyHKINHA, 3aJaHHBIX
B HESIBHOM (popMe, MapaMeTpUUyecKy, Ha pueM Jorapugmuueckoro auddepeHunpopanus.

Cremyer 4eTKO 3HaTh U YMETh MPUMEHSTH allTOPUTM HCCIIE0BaHUS (YHKIUN U TOCTPOE-
HUS rpaUKOB: ONpeieieHre TOUeK pa3pbiBa (M UX Kiaccu(UKaIUIO), aCUMIITOT rpaduka (BepTh-
KaJbHOH, HAKJIOHHOW, TOPU30HTAIBHOM ), HEOOXOIUMBIE M JOCTATOYHBIE YCIOBHSI MOHOTOHHOCTH
(GyHKLNH, CYILIECTBOBAHUS JIOKAJILHOTO SKCTPEMyMa, MIPOMEKYTKOB BBITYKIOCTH U BOTHYTOCTH
(GYHKIIMHU U TOYEK neperuoa.

Paznen 2: nuddepennnanbHoe ncuucienue GyHKIUi HECKOJIbKHX NMepeMeHHbIX

HpI/I HN3YUCHUHN NAHHOTO pa3jciia O6paTI/ITC BHHUMAHUEC HA TO, YTO (I)YHKI_II/I}I ABYX IICPEMCH-
HBIX UMECT HaFJIﬂ)IHBIfI F@OMCTpI/I‘ICCKI/If/'I CMBICJT — 3TO NOBEPXHOCTDb B TPEXMCPHOM IIPOCTPAHCTBE
Ha,[[O OCMBICJIIUTD MOHATHUA YaCTHBIX IIPOU3BOJHBIX U ITIOJIHOTO ,Z[I/I(l)(l)epeHI_II/IaJ'Ia 1 0COOCH-
HOCTBh HUX BBIYHMCIICHHA, OBJIAJCTDH TEXHHUKOH BBEIYHUCICHHUS IMPONU3BOAHBIX OT CIIOJKHOM q)YHKHI/II/I

HCCKOJIBKHX IICPEMCHHBIX. CJ'IC,Z[yCT 06paTI/ITL BHHUMAHHEC HaA TO, UTO AJIA (I)YHKL[I/II/I L= Z(X, y)

0%z 9%z

CMCHIAHHBIC YaCTHBIC IPOU3BOJHBIC BTOPOT'0 IMOPAAKA PABHBI MCIKAY co0oii: = (TCO-

pema IlIBapiia), To ecth mopsaok AudhepeHITMpOBaHUS HE UMEET 3HAUCHUS.

Jiis GyHKIIMY HECKOTBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIIMH B TPOU3BOIHLHOM
HaIpaBJICHUN XapaKTEPU3YETCsl MPOU3BOIHOM MO HAMPABICHUIO, @ HAUOOJIbIIIass CKOPOCTh HU3Me-
HeHUs! QYHKIMH OyJIeT B HAMPaBICHUH BEKTOpa rpaiieHTa.

Crnenyet oOpaTtuTh B 3TOM TeéMe BHUMaHHE Ha HEOOXOAUMOE U JOCTaTOYHOE YCJIOBHUS CY-
[IECTBOBaHUS IKCTpeMyMa (QyHKIIUH HECKOJIBKUX TEPEMEHHBIX.

Pa3nen 3: mHTErpaibHOE HCUHCIEHHE
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B uHTEerpanbHOM MCUMCICHHM peliaeTcs 3agada, oOpaTHOHM Toil, KOTopas paccMaTpuBa-
nack B U depeHIHaTEHOM HCUMCICHAN: HeoOXOMMMO HATH JUIs NaHHOM GyHKiuy | (X) TaKylo

(byHKLMIO, TPOU3BOAHAS OT KOTOPOH ObliIa OBl paBHA 3aaHHON. MIHTEerprpoBanue QpyHKIUI — 10-
CTaTOYHO CJIOKHBIN pa3/ie)l MATEMaTUKH, OBJIAaIeTh KOTOPBIM MOYHO TOJIBKO, €CJIM CTYAEHT «BO3b-
MET» JOCTaTOYHO OOJIBIIOE KOIUIECTBO HHTETPATIOB Pa3HOIO THUIIA.

Hano tBepao 3HaTh TabaMIly MHTEIPAJIOB OT OCHOBHBIX 3JI€MEHTapHBIX (YHKLUH, OCHOB-
HbIE METO/Ibl HHTETPUPOBAHUS (3aMEHa ITEPEMEHHOH, MOJIBEACHUE MO 3HAK JuddepeHimaina, HH-
TErpUpPOBAHUE 10 YACTSIM, IPUEMBI BBIYUCIICHUSI HHTETPAJIOB OT PAallMOHAIBHBIX ApoOeil, OT pas-
HOTO THIIa TPUTOHOMETPUYECKUX (PYHKIUH).

Hazno ocMmbIcauTh €IMHCTBO MOAX0AA K IIOCTPOEHUIO OIPEICIICHHBIX, KPATHBIX, KPUBOJIH-
HEHHBIX, [IOBEPXHOCTHBIX MHTErPAJIOB — IIOCTPOCHUE HEKOTOPOM MHTErPajbHOM CyMMBI U IIpe-
JIEJIBHBIN IEPEXO/.

3HaTh TEOMETPUUYECKHI CMBICIT U OCHOBHYIO ()OPMYITY BBIYHCIICHHS OTPEACICHHBIX HHTE-
rpanoB — ¢popmyny Hetorona — JleiitbHuna, reomerpuueckue u pu3nuecKue NpuaokKeHus onpee-
JICHHBIX ¥ KPAaTHBIX MHTErPAJIOB, YMETh HAXOJHUThH IUIOMIAh TUIOCKON (UTYpHI, JJIMHY KPUBOI,
00BbEM U IJIOLIA/Ib HOBEPXHOCTH TEJ BpalllEHUs.

7. ®oH OLIEHOYHBIX CPEACTB

@DOoH/I OLICHOYHBIX CPeACTB MpeactaBieH B [Ipunoxkenuun 2 k paboyeil mporpaMme U BKIIOYAET
pa3aensl:

1. MeTtoapl KOHTPOJIS U OLICHUBAHUS PE3YIbTATOB OOYICHHUS.
2. lllkana v KpUTEPHUH OLICHUBAHUS PE3YJIbTaTOB OOyUYEHUSI.
3. OueHoYHBIE CPEJICTBA.

3.1. Tekymiuii KOHTPOJIb.

3.2. IlpoMexxyToUyHasi aTTeCTaIlus.

14



Ilpunoycenue 1

1. TemaTnyeckuii miaH ANCIUIIJINHBI «MaTeMmaTH4YeCKHMH aHAJIN3) 110 HanpaBJCHHUIO ITIOATOTOBKH

15.03.01 «MamuHoCTpOEHUE»

popuiab: «BbicokodpdeKTUBHBIE TEXHOJOTHYECKHE MPOLECCHl U 000PY10BAHME)

(baxanaBp)
Ouynas ¢popma o0yueHust
Tox Hadopa 2024/2025
Buabi yueOHoli padorsl,
Buabl camocrosiTesibHOM pa- Dopmbl
BKJIIOYAsl CAMOCTOSITEIbHY IO GOThI
< padoTy CTyIeHTOB, arreera-
=3
Ne = 2 £ CrynenToB un
o Pa3gen 2 % § M TPYA0EMKOCTH B 4acax
8 = 8 Pe-
J | II/C | JIag | CPC | KCP | K.P. | K.IL. [ PTP | dpe- | K/p | D 3
par
Bropoi cemecTp
Pazgen 1. udPepenuunanbnoe uc-
yuciaeHue GyHKUHUi 0XHOM epeMeH-
HOM. YunciioBas 1ocie10BaTeIbHOCTb.
[Tpenen uncioBoi MOCIEI0BATEIBHOCTH
1.1 2 1 2 2 4 +

U ero cBorcTsa. [IpaBuna npenensHOro
nepexoaa. ®ynuxuus. [Ipenen pynkuuu.
Teopemsl o npenenax GyHKIUU.
Beiiaya 3agannii PI'P Ne 1 no mare-
MATHYECKOMY aHAJM3Y.
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1.2

IlepBbIil 1 BTOPOHN 3aMedaTesIbHbIC IIpe-
nenbl. beckoHeuHo Maible 1 OECKOHEUHO
0oJbIIME BEIMYMHBI. OJKBUBAJECHTHbIE
0OECKOHEYHO Mallble BEIMUYMHBL. Packpbl-
THE HEOIIPENEICHHOCTEN PA3HOTO THIIA.

1.3

HenpepsiBHOCTh (hyHKIHIA B TOYKE U HA
npoMexyTke. OTHOCTOPOHHUE IIPEIEIBI.
Touku pa3pbiBa GyHKINH, UX KITaCCUPH-
KaLlHsl.

1.4

[TpousBognas ¢yukuuu. ['eomerpuye-
CKUU 1 MEXaHUYECKHUI CMBICI TPOU3BO/I-
Hoit. IlpaBuna nuddepeHupoBaHus u
bopMyIbl BBIYHCICHUS TPOU3BOHBIX.
Tabnua MpoU3BOAHBIX OCHOBHBIX dJie-
MeHTapHbIX (yHKuui. Texunuka nudde-
PEHIIMPOBAHUS

1.5

Huddepernman. [IponsBoansie u aud-
(epeHIanbl BEICIIUX MOPSAKOB. [Ipu-
ONVDKCHHBIC BBIYUCICHUS C TOMOIIBIO
JudepeHImaios.

1.6

IIpasuno Jlonurans. @opmyna Teinopa.
Pa3nojkeHnss OCHOBHBIX 3JIEMEHTapHBIX
¢ynkuuit mo dopmyne Teitnopa. [Ipu-
OJIM)KEHHBIE BBIYMCICHUS C IMOMOILBIO
dbopmysl Teinopa.

1.7

OcHoBHble Teopembl U depeHInab-
HOTO  ucYHCIeHUs. MOHOTOHHOCTh
byHk1MK, 3KcTpeMymbl. HeoOxonumeie
U IOCTaTOYHbIE YCIOBHSI MOHOTOHHOCTH,

16



JOKaJbHOTO JKcTpemyMma. Mccnenosa-
HUE BBITYKJIOCTH Trpaduka QYyHKIUH.
Touku neperuoa.

1.8

OO6mast cxema uccieoBanus QyHKIMH 1
noctpoeHuss ee rpaduka. CpoiicTBa
(GyHKUIMH, HENpepbIBHBIX Ha OTpE3Ke.
Haubonpiiee 1 HauMeHblliee 3HAYCHHS
(GyHKINU Ha OTpE3Ke.
CamocrositesibHasi padora Nel Ha ce-
MHHape 1o (YHKUMAM OJHOH mepe-
MEHHOM

1.9

Pa3znen 2. ®DyHKuMsS HECKOJIbKHUX Tie-
pemMenHbIX. [Ipenen U HENMPEepbIBHOCTD.
OCHOBHBIE  CBOWCTBAa  HEMPEPBHIBHBIX
¢dbyukuuii. YactHeie npousBoansie. [1o-
HbIH U depennnan.

Boiaaua 3aganamii PI'P Ne 2 mo ¢pyHk-
LMSIM HECKOJIbKHUX NepeMeHHbIX

1.10

[Ipou3BoaHbIe CIOKHONW (YHKIHUHU HE-
CKOJIbKMX TepeMeHHBIX. YacTHble mpo-
U3BOJHBIE U NU(pdepeHanbl BbICIINX
nopsinkoB. Teopema IIlBapna. Ilpowus-
BOJIHAs 10 HaNpasieHUIo. ['pagueHt.

10

1.11

OkcTpeMyM (QYHKIMN HECKOJIBKUX Mepe-
MeHHbIX. Heo0XoanMble U 1ocTaTOUYHbIE
YCIIOBHS SKCTPEMyMa.
CamocrosiTeibHasi padora Ne2 Ha ce-
MHHape MO0 (QYHKIUAM HECKOJbKHMX
nepeMeHHBbIX

11

1.12

Pa3znea 3. UnTerpajibHoe HCUMC/IEHHE

12
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[TepBooOpaznas. HeonpeneneHnublii uH-
Terpajl u ero cBovcrpa. Tabnuua uHTe-
IpajoB OT OCHOBHBIX 3JEMEHTAPHBIX
¢ynkuuii. MeToa HEmnocpenCcTBEHHOTO
MHTETPUPOBAHUSL.

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

1.13

WHTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI
NePEeMEHHOM, TMO/ABEACHHEM O]l 3HaK
muddepernmana. MeToq MHTErpUpoBa-
HUSI 110 9aCTIM

13

1.14

WuTerpupoBanue paruoHaIbHBIX JPO-
Ocil MHTErpUPOBAHUE HEKOTOPHIX BH/IOB
UPPAIMOHATIBHBIX W TPUTOHOMETpHYE-
CKUX (YHKIIHI.

14

1.15

3amauun, TPUBOASIINUE K MOHITHIO OTIpe-
JieneHHoro uHTerpaina. CoiicTBa orpe-
JeneHHoro uHrerpana. @opmyna Hero-
toHa-JIeiiOHMITa. 3aMeHa TIEpeMEHHOMN U
WHTETPUPOBAHUE IO YACTSIM B OMpeJe-
JIEHHOM MHTErpase

15

1.16

[IpunokeHus oONpeAeNeHHOro HHTe-
rpajia B TeOMETPUH U MEXaHUKe (BbIUHKC-
JeHWe IUloImaged IUIoCKUX  uryp,
JUIMHBI KPUBOH, 00BEMOB, TUIOIIAAEH MO-
BEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTETpaibl MEPBOTO H
BTOPOTO POJa, NX CBOMCTBA.

17

1.18

3ajauu, NpUBOAAIINE K KPATHBIM MHTE-
rpajaM. JIBOWHOM U TpPOHHOM HHTE-
rpaJibl, X CBOMCTBa. Beruncienue qBom-

18
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HBIX MHTErpajloB CBEACHUEM K IIOBTOP-
HbIM. ['eomerpuueckue u ¢uznyeckue
IIPUIIOXKEHUS KPATHBIX UHTETPAJIOB
KoHTpoJbHOE TecTHPOBAHHE

dopma aTTecTallNU 19-21 9
Bcero uacoB no AUCHHUIIJIMHE 3
18 | 54 72 3 cam
PI'P )
pao.
2. TeMaTHUYeCKHil IUIaH TMCUUIIMHBI «MaTeMaTHYeCKMd aHAJIU3» 110 HANTPABJIEHUIO MOATOTOBKH
15.03.01 «MammHoCTpOEHHE)
Hpoduas: «BbicokodddeKTHBHBIC TEXHOJTO0THYECKHE MIPOLEecChl U 000PyI0BAHUE)
(bakamaBp)
3aounas ¢gopma o0yueHust
T'ox Hadopa 2024/2025
Buabi yueOHoli padoThl,
Buasl camocTosiTeJIbHOM pa-
BKJII0Yasi CAMOCTOSATEILHYIO pa- GOThI ®opmMmbI aT-
a < 00Ty CTYyIEHTOB, TeCTAlMHU
Ne 5 S — CrynenToB
o Paznen 2 % § M TPYA0EMKOCTh B Yacax
@ o
o = O Pe-
J| II/C | Jlad | CPC | KCP |K.P. | K.IL | PTP| ¢e- | K/p C) 3
par
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Bropoii cemecTp

11

Paznen 1. [uddepennmnansHoe
HCYHUCIICHHE PYHKIUN OJTHOM T1e-
PEMEHHOI.

16

1.2

0O0630p 3a1a4 epBOro pasuaena
Breigaua 3amaguit PI'P Ne 1 mo ma-
TEMAaTUYECKOMY aHAJIH3Y.

16

1.3

Pazgen 2. DyHKHUM HECKOJb-
KHX NepeMeHHbIX

16

1.4

0030p 3amad mo (yHKIUSAM He-
CKOJIKHX TTePEMEHHBIX

Beigaua 3amanuit PIP Ne 2 mo
(GYHKIUSM HECKOIBKHUX TepeMeH-
HBIX

16

1.5

Pa3znen 3. UnTerpasibHoe ucumc-
JeHHue

Brinaua 3amanuii PI'P Ne 3 o uH-
TEerpaIbHOMY UCUHCIICHUIO

16

1.6

OO630p 3amau MO HEOMpeeeH-
HBIM, OIIPEJEICHHBIM H Heco0-
CTBCHHBIM MHTETpajiaM

16

1.7

OO630pHast JeKUMsT 1O KpaTHBIM
UHTErpaitam

16

1.8

O0630p 33134 MO KpaTHBIM HHTE-
rpajgam

12
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®opma aTTecTAlMU

19-21

Bcero 4acoB o JUCHUILINHE

12

124

PI'P
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYECKHUN aHAJINU3)»

Hampasnenue noarorosku: 15.03.01 «MammHoCcTpOeHUEY.
[Tpoduns: «Bricoko3pPeKTUBHBIC TEXHOIOTHIESCKHE MTPOLIECCHI U 000PYIOBaHUEY.
®Dopmbl 00YUCHUS: OUHAS, 32a09HAS.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJIA ¥ OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

J1J1s KOHTpPOJIS YCIIEBaeMOCTH U Ka4eCTBAa OCBOCHUS JUCIHMILIMHBI HACTOSIIEH TPOrpaMMOi
MPElyCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycrieBaeMOCTH (TEKYIIHI KOHTPOIIB);
- IPOMEXYTOYHAS aTTecTalus (IK3aMeH).

2. lllkana U KPpUTEPUHU OLIEHUBAHUS Pe3yJILTATOB 00y4YeHUs

dopmMa NPOMEKYTOYHOM aTTECTALMH: IK3aMeH

[IpomexyTrouHas arrectanus o0ydaromuxcs B GopMe 3K3aMeHa IPOBOAUTCS 110 pe3ysibTaTaM
BBITIOJTHEHUSI BCEX BUJIOB yueOHOU paboThl, IPEyCMOTPEHHBIX Y4EOHBIM IJIAaHOM I10 JAaHHOM AUCIIU-
IUIMHE, NP 3TOM YUYUTBIBAIOTCS PE3yJbTaThl TEKYILErOo KOHTPOJS YCIIEBAEMOCTH B TEUEHHE Ce-
MecTpa. OleHKa CTEeNeHN JOCTHXKEHUS 00Yy4arolUMUCA MIaHUPYEMBIX Pe3yIbTaTOB OOY4YEHHUS I10
JUCIIUIUIMHE TPOBOJUTCS MPENoJaBaTesieM, BEAYIIUM 3aHATHS M0 AUCHUIUIMHE METOJOM IKCIIEpT-
HOM oueHkH. Ilo uToram mpoMexyTouHOM aTTecTalluy MO JAUCHUIUIMHE BBICTABISETCS OIIEHKA «OT-
JIMYHOY, «XOPOILO0Y», «yAOBIETBOPUTEIBHO» NI «HEYOBIETBOPUTEIBHOY.

Ixana oueHUBaAHUA Onucanue

BeimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTecTalliH, NPEIyCMOTPEHHBIE
porpaMMoi JuctUIuInHbl. CTyIEeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
OtnnuHO Tabynuax, onepupyeT NpuoOpEeTEHHbIMU 3HAHUSIMH, YMEHUSIMU,
HAaBBIKAMH, IPUMEHSIET UX B CUTyalUsIX NOBBIIICHHON CIOKHO-
ctu. Ilpm sToM Moryr OBITH [NONYIIEHbl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYAHEHMs MpH IMEepeHOoce 3HaHWM u
YMEHUI Ha HOBBIC, HECTAHIAPTHBIC 3aJa4H.
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Xoporo

BrimonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOW aTTecTalllu, NPeIyCMOTPEHHBIE
nporpaMMoil quciuIuiiHbl. CTyIeHT JIeMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEACHHBIM B
Ta0JIMIaX, OMEePUPYET MPHUOOPETEHHBIMU 3HAHUSIMH, YMCHUSIMH,
HaBbIKamMH. B TO jxe BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbI€ NIOTPELIHOCTH, 33JaYd pEIIaeT C HEAOYETaMH, HE BIIHAIO-
HIMMH Ha OOl XO/1 peleHusl.

y,[[OBJ'I@TBOpI/ITGJ'IBHO

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTecTalluH, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB IT0KA3aTEJISIM, [IPUBEICHHBIM B
Tabynuax, onepupyeT NpuoOPETEHHbIMU 3HAHUSMH, YMEHUIMH,
HaBbIKaMu. Ho mokaspiBaeT HernyOOKue 3HAHUS, IPH OTBETE HE
JIOITyCKAeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OHAKO B POp-
MYJIMPOBAaHHUH OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXK]Y aHa-
JIU30M, apryMeHTalued U BBIBOAAMHM, B PELIECHUH 3a1a4 MOTYT
coJiepxKaTbes rpyOble omuOKu. [l HoaydeHus MpaBUIbHOIO OT-
BeTa TPEOYIOTCS YTOUYHSIOLIUE BOIIPOCHI.

HeynosnersopurensHo

He BbInosnHEHBI 00s13aTeIbHBbIC YCJOBHSI NOATOTOBKH CTY-
JAEHTA K INPOME:KYTOYHOM aTTeCTAalluH, NPEIyCMOTPEHHBIE
nporpammoit aucuuriniel, UM cTryneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUM, HABBIKOB IIPUBEICHHBIM
B Ta0JInIaX, JOMYCKAIOTCS 3HAUNTENIbHbIE OIINOKH, IPOSIBIISIETCS
OTCYTCTBHME 3HAHUM, YMEHUH, HABBIKOB II0 POy IOKa3aTeNei,
CTYIEHT UCHBITBIBACT 3HAYUTEIIbHBIE 3aTPYIHEHUS IIPU OIEpH-
pPOBaHUU 3HAHUSIMHU U YMEHUSIMU.

3. OueHoO4YHbBIE CPeICTBA

/i

HaunmenoBauue
OIIEHOYHOTO Cpe-
CTBa

[IpencraBnenue oue-
HOYHOTO CPEJCTBA B
DOC

KpaTkas xapakTepucTuKa OLEHOYHOTO
CpeacTBa

Konrponbnas (ca-
MOCTOSITEJIbHAs)
paborta

(KP)

CpencTBo NpoBEpKH YMEHUHN NPUMEHSTH
MOJTyYeHHbIE 3HAHUS JJIS pelleHus 3a7a4y
OIPEACIEHHOrO0 THMA IO TEME WU pas3-

Temy

KOHTpOJIBHLIC 3aaa-
HUA
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2 | PacuerHo-rpadu-
yeckas padbora

(PTP)

CpencTtBo NpoOBEPKH YMEHMM NPUMEHATH
IIOJIyYEHHBIE 3HAHUSA 110 3apaHee olpee-
JIEHHOM METOJIMKE Ul DPEIICHMs 3a1ad
WY 33JaHAA 110 MOAYJII0 WU JUCLHU-
IUIMHE B LIEJTIOM.

KoMmmnekr 3aganwmii
JUIS BBITIOJTHEHUS pac-
YeTHO-TpapUIECKOM

paboThl

VYcerHblit onpoc co-

Cpe,[[CTBO KOHTPOJIA, OPpraHMu30BaHHOC KaK
CricnuajibHas 6CCCZ[3. neaarorn4ycCKkoro pa-
OOTHHKA C O6y‘laIOI_HI/IMCH Ha TCMbI, CBA-

Bompocsl o

CKUX 3aJIaHUM.

3 OecenoBaHue, 3aHHBIC C U3y4aeMOU TUCIMIIMHOM, ¥ pac- | TeMam/pasjiesiaM Juc-
(YO) CUMTAHHOE Ha BLIICHEHUE 00beEMa 3HAHUN LUIUIMHBI
0o0yJaromierocsi 1Mo OmpeAcIieHHOMY pas3-
Jieny, TeMe, TpooIeMe | T.11.
CucreMa CTaHIapTU3NPOBAHHBIX 3aJIaHUH,
Tect MO3BOJISIONIAs ABTOMAaTU3HUPO-
4 Bapuanr tecra
(T) BaTh INPOLIENYPY U3MEPECHUS YPOBHS 3HA-
HUH ¥ yMEHUI 00y4Jaromerocs.
5 | Dk3amenanonnble | CpeicTBO TPOBEPKM 3HAHWUW, YMEHUMH, | DK3aMeHaIMOHHbIE
OMJICTHI HaBBIKOB. MOJKET BKIIFOYATh KOMIUIEKC T€O- | OMIIETHI
(9B) PETUYECKHUX BOIIPOCOB, 3ajJiay, MpaKTHYE-

OHGHO‘-IHBIG Cp€aAcCTBA TCKYIIETO KOHTPOJIA YCIIEBACMOCTH BKIIHOYAIOT KOHTPOJIBHBIC BOIIPOCHI

3.1. Tekymuii KOHTPOJIb

" 3a71aHUs B q)opMe 0JIaHKOBOT'O TECTUPOBAHUA IJIs1 KOHTPOJA OCBOCHUA O6y‘IaIOHII/IMI/IC$I pa3aciioB

JUACUUIUINHBL, ipueM PI'P.

Conep:xanue pacueTHo-rpadpuueckux pagor.

PacuerHo-rpadpuueckas padora Nel no auddepeHunanbHOMy MCUMCTIEHUIO PyHKIUIT OTHOI

nepeMeHHOH

KpaTkoe copepxaHue 1 3Tarnbl pacdeTHO-Tpapuieckoi paboThI:
ITpenen unciioBoi MOCIEIO0BATENBHOCTH, Npeen (PYHKIHH.
HccnenoBanue pyHKIINN HA HEIPEPHIBHOCTb.

Brruncnenue npon3BoAHbIX (QYHKIIMH.

UccnenoBanue GpyHKIIUH, TOCTPOECHUE TPAPUKOB.

PacuerHo-rpadguyeckas padora Ne 2 o pyHKIMAM HECKOJIBLKHUX IIepeMEHHbIX.

Kpatkoe coneprkanue pacueTHO-Tpauaeckoit paboThI:
OYHKINHI HECKOIBKUX MEePEeMEHHBIX. YacTHBIC TPOU3BOIHbIE. [IpOM3BOIHBIC OT CIOXKHBIX (PYHK-
. [Ipon3BoiHas MO HAMIPABICHUIO U TPAJUEHT. DKCTpeMyM (DYHKINU IBYX NEPEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 10 HHTErpajJbHOMY HCYHCICHHIO.

KpaTkoe copep:kaHue 1 3Tarnbl pacdeTHO-Tpapudeckoi paboThI:

Ilepguiti sman:

MGTOHLI HHTCTPHUPOBAHUSA. Brranciaenue HCOIIPCACICHHBIX MHTETPAJIOB.

Bmopoii sman:
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[TpunoxeHus onpeneneHHbIX HHTErpaioB. MccnenoBanne cXoAuMOCTH HECOOCTBEHHBIX HHTETpa-
JI0B.

KoMmiekr 3amannid
JJIsl BBINIOJTHEHNUs pacyeTHO-rpaguyeckux pador (PI'P)
1o aucumIuinee « MareMaTu4ecKuil aHAJIM3»

Teopust npenenos u auddepeHuuposanue GyHKUHU OAHON NepeMeHHOMI

1. Haiftu npenensi:

(2-n)’ =(1+n)’ Iim\/m_\3/8n3+3

lim 5 5
"= (1+n) —(2-n) = Yn+54+n

2 n’
Iim(2n +3] ) Iimn(x/n2+1—n), Iim(n—lOT”+1

n—oo 2 00
»=| 2n° +1 n— R ]
i 2x% +11x +15 . 4x2
|r[13—. im——.
X—> X+3 x-0 SIn“ 3X
Mt gt sin3x otg7x
— lim Iim(1—3x) o
n—ow 3”+ +5n X—0 1_e><2 X—>+0
0, X<—rx
2. UccnenoBaTh Ha HEMPEPHIBHOCTH U BBITIOIHUTD UyepTek: Y =<SIiNX, — 7 <X<0
pep P
7, X=0

3. Haiitu npou3BoHyIO (QyHKIHU:

3 2
y=2(3x +4x _X_Z)_ y = Inarcsiny/1—e*.
15v1+x

tg X — Ctg X X

3P+l
3t®

Np ¢
=sin| —+t |.
y=sn( 5+

y = arctg

yzﬂ y=arctgz;+sinln2x
3sin(12x+1) 1—2x>
y:arctgslnﬂ y=(\/§)
X+2
X3
sin(x—2y)+—=7x x=e"cost, y=¢€' cost
y

4. CocTaBUTh ypaBHEHMs KacaTeIbHOM M HOPMAJIM K JAHHOW KPHMBOM B TOYKe ¢ aOcmuccoil X :
y=x*+8/x-32, x,=4.

1
5. TIpoBeCTH MONHOE UCCNEA0BaHKE U OCTpouTh rpaduk f (X) =X+ =
X
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DYHKIMHN HECKOJBbKHX MepeMeHHbIX

" .

1. Haiitu yacTHbBIE IPOU3BOIHBIE BTOPOIO MOPSIKA, YOCIUTHCA, YTO Zy = Z| !

X2 +3y?
Xy
2
2. Haiitu rpamuent ¢yakiun z = f(X,y) Brouke M(X,,Y,): 2= yT , M,(4,6).
X

3. ccnenoBath Ha 3KCTpeMyM GYHKIHIO Z=X> —X+ Yy +2y .

HNurerpuposanue
Breraucants HEOIIPEACJICHHBIC HHTEIPaJIbl
jL, [x-27%dx, I(x+1)exdx, [xcos3xdx, [e*cosxdx,
2(x+ N
f dx I dx J‘ x+18 dx f X+1 o Isin"’xdX
x> —6x+18" " x?>+6x+5’ (x-6)(x+2) ' x*+3 " “cos’x
Berunciaursb OINPEaCJCHHBIC HHTEI'PAJIbI
Tasintxcoswax, -2 foepedx,
sin“ xcosxdx, _— x—1)e*dx,
0 0v1+3x 0 1x\/7+lnx
6 2 14 %2 4 dx Lx% +2X
dx —_—, ———dx,
{1+ \/3x 2’ _Jz arctgx {(3x+5)2 { x* +1
\/E 3 2 7.6 ) 1 dX
jx—dx, [V4-x2dx, J'33|n2xcosxdx, J'—
0 1+ X2 0 0 o V1+3x
1 ed
(x—1)e*dx,
! '1[ XV7+Inx
HecoOcTBeHHBIC MHTETrPaJIbI
1. YKaxche, KaKOH M3 HECOOCTBEHHBIX HHTET PAJIOB ABJIICTCA CXOAAIIUMCHA
[Vxdx, [x%dx, [vx°dx.
1 1 1
2. BeruncauTe MHTErpall, yCTAaHOBUTB €0 CXOANUMOCTD WIIM PACXOJUMOCTh j 1
Zel4 X2

3. BeraucnuTh HUHTCrpajl, YCTAHOBUTH €T0 CXOAUMOCTD HUJIN PACXOAUMOCTDb “n xax
1

a dx
4. BBI‘-II/ICJ'II/ITL HCCO6CTB€HHBII71 I/IHTCI‘paH IT . YCTaHOBI/ITL €ro CXOAUMOCTh NJIN

PacXxoauMOCTb.



© dx

5. BeI4ucauTh HECOOCTBEHHBIN UHTETpal | — , YCTAHOBUTH €r0 CXOJIUMOCTh HIIH
-1
PacxoauMOCTb.

Kparnble uHTErpaibl

1. I3MeHUTh NOpSAJOK MHTEIPUPOBAHUSI B IBOTHOM MHTETpaJIe

a j dxe__[xf (x, y)dy | b. jdyzjyf (X, y)dx.
2x 0 Jy

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

3. Beruucnurs

jj (12x°y? +16x°y* ) dxdy;

D: x=1, y=x , y=—\/§.
4. Belunciauthb
[[(x* + y)dxdy, D — MHOMeCTBO TOUEK IIOCKOCTH, OrPaHUYEHHOE JTHHUAMHU

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

5. Haiitu nnomane GUrypsl, OrpaHMu4E€HHON TaHHBIMU JIUHUSMU
y=3/x, y=4e*, y=3, y=4.
6. Haiiti 1iomiaas GUrypsl, OrpaHHUEHHON THHISIME Y = X, Y =—X+ 2

8. Haiitu 00bem Tena, moxydeHHOro BpamieHneM Bokpyr ocu OY ¢urypsl, orpaHU4eHHON  JTMHU-
s Y=Xx°, y=1 x=0.

9. Haiit o0bem Tena, moiay4eHHoOro BpamieHneM Bokpyr ocu OX ¢urypsl, orpaHn4eHHO# JTHHU-
s Y=X°, yP=X.

KonTpoJibHbIe padoThl (IpUMeEpbI)

BapuaHTt

1. ITocTpouts rpaduk: Yy =3C0S2X
2. Haiitu npenensr:

n ,li”;(s n)2+(5+n)2 2)Ixiggl 2cX:2032x 3) IHZ i _2
~>*(5-n)"—(5+n) e -1 X —2x2+x-2
> 1
4) ljm VX —X=1 5) Iim(m]X 6) Iim(x—\/xz—x+1)
2 In(x-1) x->0{ 1+ XCOS X X
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-X, X<0

3. HccnenosaTh Ha HEMPEPHIBHOCTD U BBITIOMHUTH yepTek: Y =4 X2, 0< X <2

3, X>2
Bapuant
1. Haiitn nmpou3sBoanyto Y, :
a) y:arctg3ln£ 6) y:(\/;)
X+2
3
i X
B) Sin(Xx—2y)+—=7x r) x=e"'cost, y=e'cost
y
2. Haiitu lim 11
o\ X arctgx
1
3. TIpoBecTH MOHOE UCCIea0BaHKe U nocTpouts rpaduk f (X)=x>+—=-.
X
Bapuanr.
ou
Nel. BBIYHCIMTH HPOM3BOJHYIO 110 HANPABJIEHHIO 5_ ¥ HalTH MOJyJIb BEKTOPA FPaJMeHTa IJjIs
S

X
dyskum U = 2Xy + T +7° B Touke A(6;9;1) B HanpaBiieHnH, COCTABIAIOMIEM C OCIMH KOOP-

cosa 3 cos B 6 <z
WHAT YIJIBbI =—, =—, —.
SR 7 7752

Ne2. Vcernenoats Ha sxcrpemym yuxmio Z = Xy(L—4x% —4y) =5,

Ne3. z=In(y—x*), x=+sint, y=cost. Haittu %

Bapuanr
Bvoiuucanumoe:

2
2. I 2x+1 lnxdx )
1

3 J3x —4 n jsm 3x

5 J'de
X +4x cos 3x ' NA=2x—x2 '

1. BBIYHCIUTH UHTETPAJIHIL:
+o0

Ixe_’“2 dx . TL
1 > x-/Inx
N306pa3uth 0071aCTh HHTETPUPOBAHUS U U3MEHHUTH MOPSAJOK UHTEIPUPOBAHUS B IOBTOPHOM HHTE-
rpaie
Va5
j v [ 105 )y

Berauciute miomanbk ¢GUrypel, OrpaHUYEHHON JMHUSMH
2
y=2-x", y=x.

BapuaHT 3a1aHuil TPEHHUPOBOYHOIO TECTA.
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3agaun

3
1 yactb 1. y=sininx, y,y"-? 2. y=m, dy-? 3.
X

y =3x*+xe*,x,=2,ax=0,1, ay—?
4. HaiiTi npou3BOJHYIO Y, !

a) y —5 Sin4 X—3 6) y — Xarctg7x
d X

B) ¥+ — cos3x r) Xx=cost+sint, y=sint—tcost
X

2
5. Uccnenosars Ha okerpemyM f (X)=(x-3)"(x-5).
2X
. e
6. HaiiTi MHTEpBaJIbl MOHOTOHHOCTH Y = — .
X

3
7. Haiitu HanGosnbliee, HauMeHblee 3HaueHne QyHKmuu f (X) = 3 —16X Ha oTpeske [—5; 1] .

1
8. ITocTpouTh KacarenbHyt0 K rpaduky pynkiun f (X) =3arccos X’ B TouKke X = 3

2 yacTthb 9. Haiitu nipenensi:
_ (3+n) =(2+n)’ ] 2 _
1 tim G 220y 192 g iy X H2X8 15
"> (2+n) —(1-n) x>0 g —1 x>-3 X* +5X° +6X Hgthx
3 yacthb

0, X<—rx
10. HccnemoBaTh Ha HEMPEPHIBHOCTD M BBIIOJIHUTE YepTek: Y =1SiNX, —7 <X <0.
7, x>0

11. TIpoBeCTH IOIHOE HCCIIEI0BAHNE | TIOCTPOMTE rpaduk f (X) e
KpuTepnu onenku:

- OIIEHKA «3aYTEHO» BBICTABIISAETCS CTY/ICHTY, €CJIM OH PETYISIPHO B TEYEHUE CEMECTPA TIPEACTABIISI
pelleHys 3a7a4, BBIIOJIHUI HOJHOCTHIO BCE 3aIaHUS M MX 3allIUTHII, OTBETHB Ha BOIPOCHI TIPENo/a-
BaTeJIs;

- OLIEHKA «HE 3aYTEHO» BBICTABJIAETCS CTYJIEHTY, ECIIH OH HEPETYJISPHO B TEUEHHE CEMECTPA MPEJ-
CTABJIAN PEINEHHs 3a/1a4, BHIOJHMWI 3aJaHus HE MOJHOCTHIO MM BOOOIIE HE TIPEICTaBIsT paboThl
Ha IIPOBEPKY, JOMYCKAET CYLIECTBEHHbIE HETOYHOCTH B OTBETAX Ha BOMPOCHI IIPENoIaBaTels.

Jlnist ipoBeieH sl TEKYILEro KOHTPOJIS 3HaHUH CTY/IEHTOB B AUCTAaHIIMOHHOM (popmate B pas-
paboTaHHbIX Kadenpoil «MaremaTruka» OHJIAHH-Kypcax UMEIOTCsS MPOMEKYTOUHbIE (MIPOOHBIE) Te-
CTBI.

3.2. IIpomeskyTOUHAS aTTECTAIUA

[TpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OUIeTaM B YCTHOU (opMme.
Bpewmst U1 moAroTOBKM OTBETA HA BOMPOCH HE Oosiee 45 MUH.

bunert BxiroyaeT TeopeTHUECKUN BOIPOC U 3a/1a4H.

KoMmiekThl 5K3aMeHalMOHHBIX OUJIETOB XpaHATCs Ha Kadeape «MareMaTHKay.
TunoBble BAPUAHTHI OWJIETOB NMPUJIATAIOTCS.
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10.

11.

12.
13.

14.
15.

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

23.
24.

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

KommuiekT Bonpocos

0 IUCLHUIUINHE «MaTeMaTHYeCKH aHAJIU3»

JAuddepenunanbroe ucunciaenne GyHKuuii 0HON NMepeMeHHO

[ToHsTHE IEpEMEHHOMN BEIMUUHBI U 00JaCTH €€ U3MEHEHHUSI.

NOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KilacCUu(UKaLus GyHKLIUH.

Omnpenenenre U TUIBI YUCIOBOM MOCIEI0BATENIbHOCTH.

IIpenen 4yncinoBoil nociaenoBaTeaIbHOCTH. ApUdMeTHUecKue onepanuy Haj 0CiIeA0BaTeNbHO-
CTSIMM.

VYcioBus CyliecTBOBaHHUs KOHEUHOIO MPeJiena YUCIOBOM Iocae10BaTenbHOCTH (Teopembl Ko
u Beiieputpacca).

Bropoii 3aMeuaTenbHbIi mpeed.

[Ipenen pyukuuu. Onpenenenus. ['eomerprueckas HHTEpIIpeTaLys OHATHUS IIpesiena ¢ yHKIUH.
CaolicTBa IpeENoB.

beckoneuHo Manble, 0eCKOHEUHO O0bIlNe QYHKIUH.

IlepBblii 3aMevaTebHbBIN PEAC.

beckoHeuHO Maiible BEMUMHBI. DKBUBAJIECHTHbIE OECKOHEYHO MaJIble M UX MCIOJb30BaHUE NIPU
BBIUMCIICHUH ITpeesIoB. Talbmuia SKBUBATIEHTHBIX O€CKOHEYHO MaJlbIX.

HenpepsiBHOCTS PyHKIIMH B TOUKE U Ha IpoMexyTke. OiHocToponHue npenensl. Knaccuduka-
LIUS TOUEK pa3pbiBa rpaduka.

CaoiicTBa (yHKIIMI, HEITPEPHIBHBIX HA OTpe3Ke (TeopeMbl Beiiepmrpacca, bonbiiano — Kommn).
IIpousBonnas. I'eomerpuueckuii u puzndeckuii cMpici npou3BoHoM. KacarenbHas u HopMmalb
K TUIOCKOM KPHUBOM.

Tabnuia npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (YHKIIUH.

CBs13b MEX1y CYILIECTBOBAaHUEM MPOU3BOJHON (PYHKIIMU B TOUKE U HEMPEPHIBHOCTHIO (PYHKIIMH
B TOH K€ TOYKE.

[Ipown3BoiHast CyMMBI, IpOU3BEIeHNUs, YacTHOTrO. [Ipon3BoHast c10xkHOM 1 00paTHON QyHKIUH.
[TponzBosHas mapamMeTpUyeCcKH 3alaHHON (QYHKIUH.

[IponsBoHas GyHKIMH, 3aJaHHON HESBHO.

JuddepenurpoBanue cI0KHOM MOKa3aTeIbHON (DYHKIINH.

Huddepenunpyemocts. Juddepennnan. 'eomerpuueckuii cMbici auddepennnania.
ITpouzBosHble U U depeHIaTbl BEICIIMX MOPSIKOB.

OcHoBHbIE TeOpeMbl AU depeHnnaIbHoro ncurciaeHus (reopema ®epma, teopema Pois, teo-
pema Jlarpanxa, Teopema Komm).

[IpaBuino Jlonurans.

Mmuorounen Teitnopa u ero cBoiicta. @opmyna Teitnopa. Ocratounslii wieHn popmynsl Teitnopa
B (hopme Jlarpanska u Ileano.

AcumnToTsl rpaduka QyHKIMH.

OxctpemyM. Heobxoaumoe ycioBue 3KCTpeMyma.

JlocTaTo4HbIE YCIOBHS DKCTPEMYMA.

JloctaTouHOE yciioBUe Bo3pacTaHus (yObIBaHUA) QYHKIUH.

Haubonbiiee n HauMeHblee 3Ha4eHNs (YHKIIMU Ha OTpE3Ke.

BrinykiiocTh, BOTHYTOCTb, TOUKA Mepernda. JloctaTouHOE yCIIOBHE BOTHYTOCTH (BBIMYKJIOCTH).
Heo6xoanmoe ycioBue ToukH neperuda. Jfocratounoe ycnoBue neperuoa.

OO6m1as cxemMa NOCTPOCHHUS U UCCIIeJOBaHUs rpaduka QyHKIIUH.

q)yHKI.[I/II/I HECKOJBbKHX MEPEMEHHbIX

1. Ompenenenue u reOMETPUUECKUNA CMBICT PYHKIIMH JBYX NEPEMEHHBIX.
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JluHuM ypOoBHS (YHKIIUHU JIBYX TIEPEMCHHBIX.

YacTHble MPOU3BOAHBIC (DYHKIIMH HECKOIBKUX MEPEMEHHBIX, NX T€OMETPHUYECKHIA CMBICIT
OYHKIMH HECKOIBKUX MMEPEMEHHBIX, MOHATHE MOJHOTO auddepeniuana.
JuddepeHnmrpoBanue ca0XKHbIX (YHKIMNA HECKOIBKHX TIEPEMEHHBIX.

[Tpon3BOIHBIC BBICIINX MOPSIAKOB (DYHKIIMY HECKOJIBKUX MepeMeHHbIX. CMeIIaHHbIe TIPON3BO/I-
Heie. Teopema IlIBapua.

7. TlpowsBoaHast pyHKIIMM HECKOJIBKUX MEPEMEHHBIX MO HAIIPABJICHUIO.

8. IIpowu3BojHas 110 HANPABJICHUIO M IPAJAUEHT CKAJISIPHOTO ITOJIS.

9. DxkerpemyM (YHKIIUU HECKOJIBKUX MEPEMEHHBIX.

10. HeoOxoauMoe U TIOCTaTOYHOE YCIIOBHSI SKCTpeMyMa (DYHKIIMH JBYX ITEPEMEHHBIX.

ok w

HHTerpajbHoe HCUHMCIEHHE

[TepBooOpazHasi, HeonpeAeIeHHbIN nHTerpai. Tadauia OCHOBHBIX HHTETPAJIOB.

3aMeHa IEPEMEHHON ¥ MHTEIPUPOBAHUE 110 YaCTSIM B HEOIIPEEIICHHOM UHTErpalle.

HHTerpupoBanue ¢ TOMOIIBIO TOABEISHHS 01 3HaK auddepennunana.

WHTerprupoBaHue paltoHAIbHBIX Jpo0Oei.

WuTerpupoBanue Mo 4acTsM U 3aMEHa IIEPEMEHHOM B OIIPEICIIEHHOM HHTErpase.

WuTerpupoBaHue TPUrOHOMETPUYECKUX (YHKLNH, OCHOBHBIE IIPUEMBI.

WuTerpupoBanue uppanyoHaibHbIX (PYHKINHN.

VYHuBepcanpHas TPUTOHOMETPUYECKas OJCTAHOBKA.

OmnpeneneHHblil HHTErpal U ero cBoiictBa. @opmyna Hetotona — JleiiOHuna.

10 [TpunoxeHus onpeeNeHHOr0 HHTErpaia K peLIeHNn0 TeOMETPHUECKUX U PU3NUECKUX 3a/1ay.

11. Beruucnenue miomajei ¢ MToOMOIIBI0 ONPEACIICHHOTO HHTETpalia.

12. Beruucnenue 1iomaay U JJIMHbl KPUBOH, 3aJaHHON ypaBHEHUSMH B IapaMeTpU4ecKoil popme.

13. BeruucnieHue 1ionaM KpUuBOJIMHEHHOTO CEKTOpa B MOJIPHBIX KOOPAWHATAX.

14. Beruucnenue miomaiei B NpsiMOYrojbHBIX U MOJISIPHBIX KOOPAUHATAX C MIOMOIIIBIO OINpeesIeH-
HOT'O MHTErpaJa.

15. Beruucnenue JUIMHbI AYTH € TIOMOLIbIO ONPEeICHHOI0 HHTEerpaa.

16. Beruucnienue JUIMHBI IyTH KPUBOH, 3aIaHHON TTapaMeTPHUYECKH.

17. Beruucnenue o0bemMa Tela BpalleHus C MOMOIIBIO ONPEAETIeHHOT0 HHTerpaa.

18. BeruuciieHue 1ionaf moBEpXHOCTH TeJIa BPALCHHUS.

19. Heco6cTBEeHHBIE MHTErPaIIbI IEPBOTO M BTOPOro Tuna. [IOHATHS CXOOUMOCTH U pacX0oAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

20. HecoOGcTBEeHHBIE MHTETPANIBI OT pa3pbIBHBIX (DYHKIIHIA.

©CoNoOR~wWNE

TunoBble BADUAHTHI OUJIETOB
110 JUCHUIIIIMHE «MaTeMaTHYeCKUH aHAJIHN3»

MHWHHCTEPCTBO OBPA30BAHUS U HAYKU POCCHUIICKOUN ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHME BBICIIIETO OBPABOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Maremartukay
JucnumnuHa «MaTteMaTH4eCKUi aHaIu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET
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1. TlepBooOpa3Hasi, HeonpeaeaeHHbIN HHTerpai. Tabmuia OCHOBHBIX HHTETPAJIOB.

dx

+4/5-x

3. Haiitu rpagueHT GyHKIUU Z = y\/x—y B Touke M, (14).

4. YxaxuTe, KaKOW U3 HECOOCTBEHHBIX MHTETPAJIOB SIBJISCTCS CXOISIIIUMCS

T\/;dx, Tx‘sdx, T\/Fdx.
1 1 1

2. BeruncauTh HeonpeaeIeHHbBIN HHTETpa I J
5-Xx

5. HaiiguTe 3KCTpeMyMbl U TOUKH Tleperuda Gpynkuuu Y = (X —1)e ™.

YTBepxkIeHO Ha 3aceqaHnu Kadeapsl MaTeMaTHKu « 25 » 12. 2023 r., mpotokon Ne 5

3aB. kadeapoii B.B. T'anieBko / /

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHU S POCCUICKOI ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJIEHUE BBICILIET'O ObPA30OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHWIN YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

@®axynpTeT 0a30BbIX KOMIIETEHIIHH, kaenpa «Maremaruka»
O6pazoBarenbHas nporpamma 15.03.03 «lIpuknaagHas MexaHuKa
Kypc 1, cemectp 2

JKk3aMeHAIMOHHBIN Om1eT Ne 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO M BTOPOro Tumna. [TIoHATHS CXOAUMOCTH U PACXOAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

ot
1+t3 1+t3

2. Haiitn IMPpOU3BOAHYIO (I)YHKHI/II/I, 3a,[[aHHOI>i MapaMCTPUYICCKU X =
3. I/ICCHCI[OBaTI) Ha S3KCTPpEMYM (bYHKI_[I/II'O L= X2 — X+ y2 + 2y .

7.6
4. BpIYACIUTH OHpeI[eHeHHBIﬁ HUHTCIpall IBSII‘] 2 XCOS XdX .

0

5. Haiitn 00beM Temna, momydeHHOro BpamieHrneM Bokpyr ocu OX ¢urypsl, orpaHu4eHHOI THHU-
sma Y=x°, y=1, x=0.

YTBepk/IeHO Ha 3aceaHuu Kaeapbl MaTeMaTHKN « 25 » 12. 2023 r., mpoTokoi Ne 5

3aB. xadeapoi B.B. l'aneBko / /

I[J'ISI MMPOBCACHUA TPOMCIKYTOYHOT'O KOHTPOJIA 3HaHUH CTYACHTOB B JTUCTAHIITUOHHOM (I)OpMaTC
B p8.3pa6OTaHHBIX Ka(be;[poﬁ «MaremaTuka OHnaﬁH-Kypcax HUMCIOTCA UTOT'OBBIC TCCTHI.
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