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1.  Hexau, 327241 ¥ IVIAaHUPYeMbIe Pe3yJbTaThl 00y4eHHS 110

JAUCHHUIIJINHE
K ocHOBHBIM yensam OCBOEHMS IUCLUUIUIMHBI «MaTeMaTUUeCKU aHaIMu3» CIEAyEeT OTHe-
CTH:
- BOCIIUTAHHUE y CTYJICHTOB O0IIEH MaTeMaTu4ecKOn KyJIbTYpHI;
- IpUOOpETEeHUE CTyIEHTaMU IUPOKOT0 Kpyra MaTeMaTHYeCKUX 3HAHUM, YMEHUIN U HaBbI-
KOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY M JEAYKTUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYUIINH;

- YMEHHUE CTYJCHTaMH Pa3BUBATh HABBIKU CAMOCTOSITENILHOTO U3y4eHUsl yueOHO U Hay4-
HOM JINTEpaTyphbl, COAEPKAIEH MATEMATUYECKUE CBEIACHUS U PE3YJIBTATHI;

- IOJITOTOBKY CTY/ICHTOB K JESATEIILHOCTH B COOTBETCTBHUH C KBATH(PUKAITMOHHOMN XapaKTe-
PUCTHKOH OakaiaBpa 1o HarpaBJICHUIO, B TOM YKciie (POPMUPOBAHNE YMEHUH NCTIOIB30BATH OCBO-
€HHbIE MaTeMaTUYECKHE METO/IbI B IPO(eCcCHOHATBHON 1eATeIbHOCTH.

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

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUILINHBI «MaTeMaTH4eCKHil aHAIN3) ClIeyeT OTHe-
CTH:

- OCBOGHHE CTYJICHTAMU OCHOBHBIX MOHATHUI, METOI0B, (OPMHUPYIOIIUX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOAUMYIO JUIsl YCHEIIHOTO PEeIICHUS MPUKIIAAHbIX 3a/1a4;

- (hopMHUpOBaHUE Y CTyJIeHTa TpeOyeMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOIIUX €T0
HAIPAaBJIEHUIO MTOJIMOTOBKY U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/a.

OO0yuenue o qucuuiuinHe «MareMaTHuecKuil aHaJIn3» HallpaBlieHo Ha (opMUpoBaHUE Y 00yya-
IoluXcs cienyromux komnereHuud B cootBeTcTBUM ¢ @I'OC 15.03.01 «MammHocTpoeHue»,
yTBEPKAEHHBIM NprukazoM MunoopHayku Poccun ot 09.08.2021 N 727:

Kox n HauMeHoBaHNe KOMIIETEHIIHIA

NHaukaTopbl JOCTHKEHUS KOMIIe-
TeHIL MU

OIIK-1. CnocoOeH NpUMEHATh €CTECTBEHHO-
Hay4HbIE U OOIIENH)KEHEPHbIE 3HaHUS, Me-
TOJIBI MATEMaTHIECKOTO aHAIN3a U MOJICITH-
pOBaHUs B MPO(HeCCHOHALHON AEATENbHO-
CTH,

NOIIK-1.1. IlpumeHsieT ecTecCTBEHHOHAYY-
HbIe U OOLIEMH)KEHEPHBIE 3HAHUS, METObI
MaTeMaTHYeCKOro aHaJIW3a U MOJIETTUPOBAHUS
MIpH pelIeHnr NpodecCHoHaIbHBIX 3aa4

NOIIK-1.2. JIleMOHCTpUpPYET HaBBIKH UCIOJIb-
30BaHUs 3HAHUH (PU3UKU U MATEMaTHUKH JIJIS
peleHus 3a/1a4 TEOPETHYECKOTO

2. MecTOo TMCUMILIHHBI B CTPYKTYpe 00pa30BaTeIbHO MPOrpaMMbl

I[I/ICI_II/IHJII/IHa OTHOCHUTCS K 00s13aTenbHOM yacTu 00ka b1: MOIIYJ'IL «MaTeMaTH4eCK1ue 1 ecTe-

CTBCHHO-HAY4YHBIC TUCHUILTIUHEBD).

Jucuumnirza 6azupyeTcs Ha clenyrolei, MpoiAeHHON JUCITUITTHE:

- TMHEeWHas anreopa.



Hucnunmuaa « MateMaTHuecKuii aHaIu3)» JJOTUYECKH CBA3aHa C TIOCISYOIIMMU TUCIUATIITHHAMU
B obazamenvroit uvacmu:

- pusuka;

- muddepeHranbHbIC YPABHECHNUS;

- TEOpETHYECKash MEXaHUKa,

- DJICKTPOTEXHUKA U JICKTPOHHKA;

- COIPOTHUBIJICHUE MAaTEPUAJIOB;

- Teopust 00pabOTKH MaTEpUAJIOB JABJICHUEM;

- OCHOBBI POTPAMMHPOBAHMS M AJITOPUTMHU3AIMN B MAIITUHOCTPOCHUH ;

- SKOHOMUKA ¥ YIIPABICHUE MAIIMHOCTPOUTEIHHBIM ITPOU3BOJICTBOM;

- OCHOBBI MAaTE€MaTHYECKOTO MOCIIUPOBAHUS TEXHOJIOTHYECKUX ITPOIIECCOB.
B yacmu snexkmuenwvix oucyunium:

- mateMarndeckoe moaenupoBanre u CAIIP nmpoueccoB B cBapke;

- OCHOBBI IPOYHOCTH CBAPHBIX COCTUHEHUH.

3. CTpykTypa U cojep:KaHHue QU CIHUILINHBI

OO0m1as TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIC eAMHUIIBI -144 gaca.

3.1. Buabl yueoHoii padoThI M TPY10€eMKOCTh

3.1.1. Ounas ¢popma odyueHust

N KonnuectBo
n/n Bup yuyeOHoi# padoTbi 4ACOB Cemectp 2
AyIMTOPHBIC 3AaHATHS 72 72
B ToMm uncne:
Jlexun 18 18
1.
CeMmuHapcKue/mpakTHYeCKUe 3aHATHS 54 54
2.
JlaboparopHble 3aHATHS - -
3.
CamocrosiTesibHas padoTa 72 72
IIpome:kyTOUHAs aTTeCTAUMS
3K3aMEH D C)
Hroro 144 144
3.1.2. 3aounas ¢opma o0yuenust
. KonunuectBo
n/n Bun yueOHo# padoThI 4ACOB Cemectp 2




AyIMTOpHBIEC 3aHATHS 20 20

B ToM uucie:

Jlexuuun 8 8
1.
CeMuHapcKue/mpakTHIECKUE 3aHATHS 12 12
2.
JlabopaTopHbIe 3aHATHS - -
3.

CamocrositesibHast pabora 124 124

HpOMe)KyTO‘lHaH arrecranmud

3K3aMEH D C)

HTroro 144 144

3.2. TemaTnuyeckuii NJIaH U3y4eHHUs TUCHHNITHBI

Pasmemnién B mpunoxenuun 1 k pabodeit mporpamme.

3.3.  ConaepxaHue pa3aejoB AUCHUTLINHBI

BBeaenue

Hpez[MeT, 3ala4i U COACPKaHNUC NUCIUIIINHBI. OCHOBHBIE TaIlbI Ppa3BUTHA JUCHHUIIINHBI.
CprKTypa Kypca, €ro MECTO U pOJIb B ITIOATOTOBKE 6aI<aJ1aBpa, CBA3b C IPYTUMHU JUCHUILIIMHAMU.

Pazpnen 1. IndpepenuuaibHoe ucuuciaeHne GyHKuuii 01HOM nepeMeHHOH

Tema 1. UucnoBas nocnenoBaresbHOCTh. [Ipeaen yncnoBoi mociaeaoBaTEIbHOCTH U €r0
coiictBa. @ynkuus. [locrpoenue rpadpukoB pynkuuit. [Ipenen pynkimnu. OCHOBHBIE TEOPEMBI O
npenenax Gpynkuuu. [lepBelii 1 BTopoii 3aMedarenbHble nipeesbl. CpaBHEHHE 0ECKOHEYHO MajlbIX
1 0ECKOHEYHO OOJIBIINX BETMYMH. DKBUBAJIEHTHbIE OECKOHEYHO MajIble BEJINYMHBI.

Tema 2. HenpepbrIBHOCTh QYHKIIMI B TOUKE U HA MPOMEXYTKE, TOUKH pa3pbiBa PyHKINH,
uX Kjaccupukanus. ACUMIOTOTHI rpaduka QyHKIMH, UX KIaCCUPUKALHSL.

Tema 3. [IpousBonnas pynkuuu. ['eomerpruueckuil 1 GU3NYECKUI CMBICT TPOU3BOTHOM.
[TpaBuna quddepenipoanus U GOpMyIIbl BEIMUCICHHUS MPOU3BOAHBIX. TabmuIa mpon3BOAHBIX
OCHOBHBIX 3JIEMEHTapHbIX (YHKIMI. Bbruncienue npou3BoaHbIX (YHKIMM, 3alaHHBIX pa3iny-
HBIM 00pazom.

Huddepenunan. [IponsBoausie u auddepeHnnansl BRICHNX NopsakoB. [IpubnmkenHble
BBIUMCIICHHSI C TTOMOIIBIO T PEpEeHIINATOB.

Tema 4. IIpaBuno Jlonutans. @opmyna Teinopa. PackpbiTe HEOnmpeAeIeHHOCTEN pa3-
JU4YHOTO THIA. Pa3nokeHne OCHOBHBIX 3JIeMEHTapHBIX (pyHKIui 1o ¢popmye Teitnopa. [Tpubnu-
KEHHBIC BBIUMCIICHUS C TOMOIIBIO opmyIel Telmopa.

Tema 5. OcHoBHbIE TeopeMbl U (HepeHIInaTBHOTO UCUUCIeHUsI. MOHOTOHHOCTD (PyHK-
11U, SKcTpeMyMbl Heo6xoauMble U 10CTaTOYHbIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOTO IKCTpe-
myMma. MccnenoBanue BeIyKIIOCTH Tpaduka pyHkiun. Touku neperunda rpaduxa GyHKIUM.

O6bmas cxema uccieqoBaHusl QyHKIMH U TocTpoeHus ee rpaduka. CBoiicTBa PpyHKUIMH,
HENpepbIBHBIX Ha oTpe3ke. Hanbombiee 1 HauMeHblee 3Ha4eHUs1 QYHKINU Ha OTPE3Ke.

Pa3nea 2. ludgdepenunanbHoe HcHuCIeHNe PYHKIMH HECKOJIBKHUX NepeMeHHbIX



Tema 1. OyHKIIMN HECKOJIBKHUX MEPEMEHHBIX. JINHUY 1 TOBEPXHOCTU YPOBHA. YacTHbBIE TPOU3-
BonHbIe. [Tonnbnii quddepennnan. IIponsBoaHbIe CI0XKHON (YHKIINH HECKOIBKUX MTEPEMEH-

HBIX. YacTHBIE TPOM3BOAHBIE U MU depeHInansl Beicunx nopsakos. Teopema [Bapua.

Tema 2. [IpousBoanas no HanpasieHuto. ['paauent. KacarenbHas k kpuBoi. KacarenbHas
IUIOCKOCTh M HOpMaJib K moBepxHocTH. Dopmyna Teitnopa. DxcTpeMyM (YHKIHH HECKOIBKHX
nepeMeHHbIX. Heo0Xoaumbie 1 10CTaTOUHbIE YCIOBHS SKCTPEMYMA.

Pa3zpnen 3. UHTerpanbHoe HCHUCIEHHE

Tema 1. IlepBooOpazHas. Teopema cyIiecTBOBaHMsI HEOIPEACICHHOTO0 MHTerpaia. He-
OTIpeNIeICHHBId MHTETpall U €ro CBOMCTBA. Tabiuiia MHTETpajsoB OT OCHOBHBIX JIEMEHTAPHBIX
byHkuuit. MeTo HenocpeICTBEHHOTO HHTETPUPOBAHUS.

MeTobI THTETPUPOBAHHUS C TIOMOIIBIO 3aMEHBI IEPEMEHHOM, TIOIBEIEHUEM 101 3HaK Ju(QepeH-
nuana. MeTog MHTErpUpOBaHUS 110 YaCTSIM.

HuTerpupoBanue pallnoHaIbHbIX Apo0Oel, THTETpUPOBaHHE HEKOTOPBIX BUIOB HPPALMOHATBHBIX
U TPUTOHOMETPHUECKUX (YHKIIMH.

Tema 2. 3ajaun, NpUBOISIINE K MOHITHIO ONpPEIEIEHHOro nHTerpaia. OnpeneneHHbIi
MHTETpaJl, €ro CBOMCTBA. Y CJIOBHUS MHTErPUPYEMOCTH. MIHTErpall ¢ mepeMeHHbIM IPEIEIOM UHTE-
rpupoBanus. ®opmyna Hetorona — JleitOHuma. 3aMmeHa nepeMeHHO B ONpeIeIEHHOM HHTETpalle.

[TpunoxeHnus onpeneneHHOro HHTErpajga B reOMETPUN U MEXaHUKe (BBIUMCIIEHHUE IIJI0MIA-
Jei TIOCKUX (GUryp, JITMHBI KPUBOI, 00BHEMOB.

Tema 3. HecoOGcTBeHHBIE MHTETPAIbI IEPBOI'O M BTOPOIO poa (1o 6ECKOHEYHOMY IpoMe-
KYTKY, OT HEOTpaHUYEHHBIX (DYHKIMI HA KOHEYHOM ITPOMEXYTKE), IX CBOHUCTBA.

Tema 4. 3anauu, npuUBOSAIIME K KPATHBIM UHTErpaiaM. JIBOHHON U TPOWHOW HHTErpassl,
uX cBOMCTBA. [IpaBuiia BIYMCIIEHUS JBOMHBIX HHTEIPAJIOB.

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

3.4.1. Ounas ¢popma 00yueHuUst

Ne Tema 3ausaTus

1 Paznen 1. Dj1eMeHTBI MATEMATHYECKOT0 AHAJIH3A.

Yucnosas mocnenoBareabHOCTh. [Ipenen 4uciioBod mociaeaoBaTeIbHOCTH U €ro CBOM-
crBa. [IpaBuna npenensHoro nepexona. @yukuus. [Ipenen pyuxuuu. Teopemsl o mpene-
nax ¢ynkuuu. IlepBblii 1 BTOpoi 3aMedaTeabHble Mpeiebl.

2 CpaBHeHne O€CKOHEYHO MaJIbIX U OECKOHEUHO OOJIBbIINX BETMUMH. DKBUBAICHTHBIE Oec-
KOHEYHO MaJIbIe BEJTMYUHBI.

PackpbITHe Heollpe1eIeHHOCTEH pa3nuyHOro TUIa

4 HenpepbiBHOCTh QPyHKIIMI B TOUKE U Ha TpoMExyTKe. OIHOCTOpOHHME Tpeesbl. Touku
paspbiBa pyHkiun. [TpuMeps! pemeHus 3a1a4

5 ITpousBonnas pynkuun. IlpaBuna nuddepenunpoBanust 1 GopMyIibl BEIYUCIEHUS MPO-
n3BoaHbIX. Texnuka nuddepennmpoBanus

6 HuddepenurpoBanue oOpaTHbIX QyHKIUH, QyHKIHMHA, 3aJaHHBIX HESBHO, TapaMeTpHye-
ck, Jorapupmmudeckoe qudpepeHnrpoBanmne

7 Huddepennnan. 'eomerpudeckuii cmbicn auddepennnana. [Iponssoansie u nuddepen-
1IMaJIbl BBICHIMX NOPAAKOB. [IpnbamkeHHble BBIYUCIEHUS C TOMOILBIO AU depeHnaioB.
8 IIpaBuno Jlonurans. @opmyna Telnopa. PackpbiTue HEONpPENENIeHHOCTEH PAa3InYHOIO
Tuma. Pa3noxeHuss OCHOBHBIX JIGMEHTAPHBIX (PyHKIHH 110 popMyie MaknopeHa.

w

7



[TpubnmkeHHbIE BRIYUCICHUS C TOMOIIBIO Gopmynsl Teitnopa.

10 | [TonHoe nccaenoBanue GyHKIUNA U TOocTpoeHue rpadukos. [Tpumepsl

11 | IlonHoe uccienoBanue GyHKIUN U OcTpoeHue rpadukoB. [Ipumeps! (IPoI0KEHHE)
CamocrositenpHas padbora Nel Ha ceMuHape o GyHKIUSIM OJHOW MEPEMEHHOU

12 | Pa3znen 2. ®yHKINH HECKOJIbKHX NepeMeHHbIX. JINHUY U TOBEPXHOCTH YpOBHs. YacTt-
HbI€ MPOU3BOIHBIC U Au(depeHLInan NepBoro nopsika.

13 | [onuwii muddepenuman. I[IpousBoansie ciaoxuoi ¢yHkumu. [IponsBonHas GpyHKIUH,
3a/laHHOM HesiBHO. YacTHbIe Mpou3BoIHbIe U AU depeHInanbl BRICIINX NopsakoB. Teo-
pema [IBapua.

14 | IlpousBoanasi o HanpasjieHuto. ['pagueHt.

15 | DkcrpemyM QYHKIIMM HECKOJIBKUX MepeMeHHbIX. HeoOxoaumble 1 JOCTaTOYHBIE YCIOBUS
JKCTpEMyMa.

16 | CamocTosiTesibHasi padoTa Ne 2 Ha ceMuHape M0 (PYHKIUSIM HECKOJbKHX MepeMeH-
HBIX

17 | Pa3zgen 3. UnTerpajbHOe HCUHCIEHHE
[TepBooOpasnas. HeonpeneneHHblil HHTErpall U €ro cBoiicTBa. MeToa HemnocpeacTBeH-
HOTO MHTETPUPOBAHHSL.

18 | UnTerpupoBanue ¢ MOMOIIBIO 3aMEHBI IEPEMEHHOM, MOIBEICHHEM 0] 3HaK auddepen-
1uana. MeToJ HHTerpUpOBaHHUSI 110 YACTSIM

19 | UHaTerpupoBaHue parMoHaIbHBIX APO0OEH, HHTETPUPOBAHIE HEKOTOPHIX BUJIOB HPPAIIHO-
HaJbHBIX (PYHKITHI

20 | MaTerprpoBaHre TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | BeuucieHue onpeaeeHHbIX HHTerpaioB o ¢opmyne Hetotona-Jleitbnuia. 3amena me-
PEMEHHOW U MHTETPHPOBAHKE 10 YACTSIM B ONPEICICHHOM HHTETpaJIe.

22 | ITpusosxeHus ONpeIeIICHHOTO HHTETPajia B TCOMETPUN B MEXaHUKE (BBIYUCIICHUE TUTOMIA-
Jel IIOCKUX (UTyp, IIMHBI KPUBOH).

23 | [TpuoskeHus ONPeIeTICHHOTO HHTETrpalia B TECOMETPHH U MEXaHUKE (BBIYHCIICHHE 00Be-
MOB, IUIOIIAIEH MOBEPXHOCTH).

24 | HecoOCTBEHHBIC MHTETPAJIBI IEPBOTO M BTOPOTO POJIA, UX BBIYUCIICHUE.

25 | 3amauu, MpUBOASIINE K KPaTHBIM WHTETpasiaM. Brluucienrne NBOWHBIX UHTErPaloB CBe-
JICHUEM K ITOBTOPHBIM. 3a7a4i Ha M3MEHCHHE MOPSJIKAa HHTETPUPOBAHUS B TBOHOM HH-
Terpaie

26 | I'eomerpuyeckue u (pu3UUECKHE MPIIOKCHHUS KPATHBIX HHTETPAJIOB, IPUMEPHI BBIYHCIIC-
HUSL.

27 | KoHTpOJIbHOE TeCTUPOBAHUE IO KYPCY.

3.4.2. 3aounasi popma o0yueHuUst
4, No TeMa 3aHATHSA
n/n
1 Pa3zpgen 1. DiieMeHTBI MaTEMAaTHY€CKOI0 AHAJIN3A.
3a/iaun Ha BEIYMCIICHHE MPEAEIIOB YHUCIOBBIX MOCIE0BATEIbHOCTEN U (DYHKITHIA.

2 Pemenwne 3a1a4 Ha TeXHUKY TUGGEPSHIIMPOBAHNS U IPUMEHEHUE TTOHITHS ITPOH3-
BOJIHOM K MCCIIEJIOBAHHUIO (PYHKIIHI U TOCTPOCHHUIO IpauKoB QPYHKIIHIA.

3 Pa3nesn 2. ®yHKIIUM HECKOJIBLKHUX NMepeMeHHbIX. 3a/1a4i Ha BBIYMCIICHUE YaCTHBIX
MIPOU3BOTHBIX, TPOU3BOTHOM MO HAMIPABJICHUIO, TPAJIMEHTA U Ha UCCIICIOBAHHE JKC-
TPEMYMOB (DYHKITUI HECKOJBKHUX MIEPEMEHHBIX.

4 Pa3znen 3. UnTerpajibHoe ucuncjaeHne. MeTo1bl BEIUUCICHUSI HEOTIPEAEICHHBIX

MHTETPAJIOB OT Pa3INUHbIX QYHKIUH.




Brruucnenue OMMPCACIICHHBIX U HECOOCTBEHHBIX HHTCIPAJIOB.

Brrancnenue KpaTHbIX HHTCT'PAJIOB.

4, Y4eOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE 00ecieYeHne

4.1. HopmatuBubie 10kyMeHTHI H 'OCThbI

®I'oC 15.03.01. Mamunoctpoenue. 2021.

AkaneMUyecKuil y4eOHbIH TJIaH 10 HampaBieHuto noArotoBku: 15.03.01 MammHocTpoeHHe.
[Tpoduns: «O6opynoBaHNE U TEXHOJOTUU CBAPOYHOTO MPOU3BOJCTBA». Dopma 0OydeHuUs:
ounas. 2023.

AxkagemMudeckuid y4eOHBIN IJ1aH 110 HampaBieHuto moArotoBku: 15.03.01 MammHOCTpOCHHE.
[Tpodwie: «BricokoadekTrBHbIE TEXHOIOTHUYECKHE Tpomeccsl 1 odopynoBanuey. dopma
0o0yuenwusi: 3aounas. 2023.

Matpuua pacrpeneneHusi KOMIETEHIUH Mo HanpasiaeHuto noarotosku 15.03.01 MamuHo-
ctpoenue. IIpopuns: «Ob6opyaoBaHHE M TEXHOJOTMH CBApPOYHOTO MPOU3BOACTBA». DOpPMBI
oOydeHus: ouHas, 3aounas. 2023.

Vka3 IIpesunenta Poccuiickoit enepanuu ot 01.12.2016 Ne 642 «Crparerun HaydyHO-TEX-
HOJIOrM4ecKoro passutus Poccuiickoit denepanumy.

[Tpuxa3z MunucrepcTBa o6pazoBanus u Hayku Poccuiickoit denepannu ot 23.08.2017 Ne 816
«O6 yrBepxxnennn llopsaka npruMeHEHHs] OpraHU3aIMsIMH, OCYIIECTBISIIOIIMMEI 00pa30oBa-
TEIbHYIO AEATEeIbHOCTD, IEKTPOHHOTO 00yUYeHHS, AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTUH MU peaan3anuu 00pa3oBaTeIbHbIX POrpaMmy.

4.2.  OcHoBHasi JUTEpaTypa

®uxteHromnsi] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIN3a: YYeOHHK JJIg BY30B, 15-¢ u3f.,
ctep. CII6, Jlans. 2023. Yacts 1. 444 c.

®duxterronsl] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIM3a: YYeOHUK /i BY30B, 14-¢ u3j.,
crep. CIIO, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc maremaruyeckoro aHanuza. T.1. ludpdepenunansHoe u uH-
TerpajibHoe McUucieHust QyHKIMH oHON nepeMeHHON. Psnpl: YueOHuk [DneKkTpoHHbIH pe-
cypc]: yue0. - DnekTpoH. naH. - Mocksa: @usmartiut, 2015. - 444 c. [Pexum noctyma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlonoJHUTeJbHAs JUTepaTtypa

[Tuckynos H. C. /ludgdepeHunanbHoe 1 UHTETpabHOE MCUYUCIIEHUS AJs BTY30B. B 2-X To-
Mmax. M.: UaTerpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.

3y6xkoB B.I'., JIsaxosckuii B.A., Mapteinenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMaTHKU JJI1 TEXHUYECKUX BbICIINX y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MT'I1Y, 2012. 400
IK3.

Kpatkuit xypc BbICIIEl MaTeMaTHKH [DJIEKTPOHHBIN pecypc]: y4el. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  goctyma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHna.]

Byrpos 4.C., Hukonbsckuit C.M. Beiciias MaTemaTrka: yaeOHHK JUIsl By30B B 3-X TomMax. M.:
Hpoda, 2009.

WuTterpanbHoe McUUCieHne QYHKIUN OHONW U HECKOJIBKUX MepeMEeHHBIX. Teopus mossi: Me-
TOJWYECKUE YKa3aHUS U BapuaHThl pacdeTHO-Tpaduyeckux padbor // boxynoB M.A., bopo-
nuna C.J., [TokazeeB B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMM», 2009.
Maremarnueckuii ananu3. Teopus npenenoB u qudepeHnnanTbHOe HCUUCIECHNE: OCHOBHBIC
MOJIOKEHUS TEOPHH, METOIMYECKHUE YKa3aHWUs U BapUaHThl pacueTHO-Tpaduueckux pador //
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https://e.lanbook.com/book/93522

bonynos M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4. DJaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypPChl

[TpoBenenue 3aHATHIA U aTTECTAIIMA BO3MOXKHO B IMCTAHLIMOHHOM (pOopMaTe C MPUMEHEHUEM CH-
CcTeMbI AUCTaHIIMOHHOTO 00y4eHus: yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoii «MaTemMaTHKa» 3IIEKTPOHHBIX oOpa3oBarenbHbIX pecypcoB (DOP) mo Bcem pazaenam
HPOTrPaMMBI:.

DJIEMEHTBI MATEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a
HuTerpaabHOE HCYHCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(YHKIMI 0JTHOM IEpeMEHHOM
Nuddepennmansroe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe (QYHKIMI HECKOIBKUX Tie-
PECMCHHBIX

JlomonauTenbpHBIE TaaBel MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MAaTHU4YECKOIro aHajm3a

Pa3zpaboranusie DOP BKIIIO4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust padoOT B QUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSUKEHHUSIMH TIPOPEKTOpa Mo yueOHOi paboTe U/Uii IEHTPOM Y4eOHO-METOAUYECKON pabOTHI.

I/IHTepHeT-pecprLI BKJIKOYAKOT y‘le6H0-MCTO,I[I/I‘IeCKI/Ie MaTCpHraJibl B 3JICKTPOHHOM BHAC,
Mpe/ICTaBJICHHBIC Ha caiiTe mospolytech.ru B pa3nene: «lleHTp MmaTeMaTuueckoro oOpa3oBaHuUs»
(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

BapI/IaHTBI KOHTPOJIBHBIX 3aI[aHI/II71 10 JUCIHHUIIIINHEC MMPpEACTaBJICHBL Ha canrax:
http://i-exam.ru, http:// fepo.ru.
TecTe! o BeICHIER MaTeMaTuke http://function-x.ru/tests higher math.html.
[Tone3nble yueOHO-METOAMYECKNE U MTHPOPMAIIMOHHBIE MaTepHallbl IPEICTAaBIEHbl Ha calTax:

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

[Tepedens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOU ceTH « IHTepHEeT» JIsi OCBOEHUS
JUCHUIUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.
Kamz[mﬁ CTy21€HT O6€CH6116H I/IHI[I/IBI/II[yaJ'II)HI)IM HGOFpaHI/I‘IGHHI)IM JIOCTYHOM K 3J'I€KTpOHHI>IM
6u0IMOoTEeKaM YHUBEPCUTETA
(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) k smexTpoHHO-OHOIHOTEUHBIM CHCTEMAM
(9TEKTPOHHBIM OUOIMOTEKAM)

4.5. J/InuieH3UOHHOE U CBOOOHO PACIPOCTPaHsieMOe MPOrpaMMHOe
odecreyeHue

Ne| HammenoBanue | Pazpabotuuk [1O | Jloctymuocts (mu- | Ccbuika Ha Equnbiii peectp

(mpaBooGiana- LIEH3UOHHOE, CBO- | POCCHICKUX MPOTpaMM ISt
TEJh) 00JTHO pacmpo- OBM u B]] (npu Hanmuuum)
CTpaHIEMOE)
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https://online.mospolytech.ru/course/view.php?id=3592
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://i-exam.ru/
http://function-x.ru/tests_higher_math.html
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

1 | Astra Linux | OOO
Common Edition | "PYCBUTEX-

JlnneHnsnonnoe https://reestr.digital.qov.ru/ree

str/305783/?sphrase id=9540

ACTPA" 36

2 | MoitOduc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433
TEXHOJIOI'M" 75

4.6. CoBpemMeHHbIe NpodeccHOHATbHBbIE 0a3bl JAHHBIX U HH(OPMALMOHHbIE CIIPa-
BOYHBIE CHCTEMBbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIIHBIX IJIfl OCBOCHHUA NUCHUIIJIMHBI:

HaumenoBanue

CcblIka Ha pecypc

JocTynHoOCTH

NudopMannoHHO-CIPABOYHBIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

HocrtynHa B cetn UH-
TEpHET 0e3 orpaHuye-
HUU

WNudopmannonnsie pecypcesl Cetu

JApTOB BBICLIET0 00pa30BaHUS

Koncybrantlloc http:// www.consultant.ru | octymHo
[Topran ®@enepanbHbIX rocynap-
CTBEHHBIX 00pa3oBaTenbHbIX cTan- | http://www.fgosvo.ru. JocTymHo

JIeKTPOHHO-0UOINOTEYHbIEe CHCTEMBI

.ru/

JlaHb https://e.lanbook.com/ HocrtynHa B cetn UH-
TEepHET 0e3 orpaHuye-
HUM

IPR Books https://www.iprbookshop | JoctynHa B cetn MH-

TEepHeT 0e3 orpaHuye-
1305071

IIpodeccuonaibablie 6a3b1 JAHHBIX

noJjuTeMaTuueckas pedepaTuBHO-
o6ubnuorpaduueckas u

ba3a qaHHBIX HAy4HOM JIEKTPOH- http://www.elibrary.ru JoctynHo
HOM OMbIMoTeKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JoctymHo
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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/
http://www.elibrary.ru/
http://webofscience.com/

HayKoMeTpuieckas (ondmmomeTpu-
yeckas) 0aza JaHHBIX

5. MaTepuajJibHO-TEXHUYECKOe o0ecnevyeHne U CIUTIIHHbI

MaTepI/IaJIBHO — TEXHUYECCKas 63,33, YHUBCPCUTCTA o0ecreunBaeT IMPOBCACHNEC BCCX BUI0B
3aHSTHH, PETYCMOTPEHHBIX YICOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIONMM CAHUTAPHBIM H
[IPOTUBOIIOXKAPHBIM IIPaBUJIAM U HOPMaM.

Kadenpa «Maremarukay He pacnojaraetT COOCTBEHHBIM ayIMTOPHBIM ()OHIOM U HCIOJb-
3yeT yueOHbIE ayAUTOPHH U3 001Iero (JOH/Ia YHUBEPCUTETA.

[Tpu HEOOXOMUMOCTH /IS IPOBEICHHS HHTEPAKTUBHBIX MPAKTHUYCCKUX 3aHATHI UCIIOJIb3Y-
IOTCA KOMIIBIOTCPHLBIC KJIACChI YHUBCPCUTCTA.

6. MeTozmqecxne PEKOMEHIAIUNA

6.1. MeToanueckue peKOMeHIAIUM JIsI TPenoaaBaTes
10 OPraHu3anuu 00y4eHus

[Ipex e Bcero, cienyer oOpaTuTh BHUMAaHKUE CTYACHTOB Ha TO, YTO IPAKTHUECKU BECh U3Y-
YaeMblii UMU MaTepual He TpeOyeT KaKoW-T1u00 CIeHaIbHON (JIOTIOTHATEIHHON) TTOATOTOBKH U
BIIOJIHE MO>KET OBITh YCIIEIIHO U3y4YeH, €CIIU CTYACHTHI OyAyT MOCEHIaTh 3aHITHSI, CBOEBPEMEHHO
BBITIOJIHSITH JJOMAIIIHUE 33JJaHUsI ¥ TI0JIb30BaThCS (ITPU HEOOXOTUMOCTH ) CUCTEMOM TIIAaHOBBIX KOH-
CyJbTallMi B TEUEHHUE KAXKJIOro ceMecTtpa. Bomenmme B Kypc MaraHaiau3a pa3Jeibl SBISIIOTCS
KJIACCUYECKHMHU, B TO K€ BPEMSI OHU MPAKTUYECKH OPUEHTUPOBAHBI, TaK KaK UMEIOT IIIUPOKOE pac-
IIPOCTPAHEHHUE JJIsl PELIEHUS Pa3HOTO poja 3a/1a4 BHYTPU CAMOM MaTeMaTUKH U MPUKIaAHBIX 3a-
nad. MIX ocBOEHHE MOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, apTYMEHTUPOBAHO U SICHO CTPOHUTh
YCTHYIO U IUCbMEHHYIO PEUb, YCIIEITHO MPUMEHITh HAKOTIICHHBIE 3HAHUS B PO ECCHOHATHHON
JIEATEIIbHOCTH.

HeoOxoaumo ¢ camoro Havamna 3aHATUNH peKOMEHAOBATh CTYJEHTaM OCHOBHYIO U JIOTOJ-
HUTEJIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpPA JaTh CIUCOK BOIPOCOB JIJI OATOTOBKH K K3aMEHY .

Ha nepBoM 3aHATHY TI0 JUCHUILTHHE CEAYyeT 0053aTeIbHO MPOUH(OPMHUPOBATH CTYACH-
TOB O BUJIE M OpMax TEKYIICH U MPOMEKYTOUYHOM aTTeCTALUMA 10 AUCITUTUTMHE, CPOKAX UX MPO-
BEJICHUS, YCIOBUAX JOIYCKA K IPOMEKYTOUHON aTTECTALlUH, IPUMEHAEMBIX BUIAX IIPOMEKY-
TOYHOT'O KOHTPOJIS.

N3noxeHne TeOopeTHUeCcKOro marepuana JOJKHO COIPOBOXKIATHCS WIUTIOCTPATHBHBIMU
puUMepaMu, TIIATEIIbHO OTOOPAaHHBIMU MPETOoAaBaTEIeM TaK, YTOOBI TEXHUUECKUE TPYTHOCTH U
BBIKJIQ/IKU [IPY PELIEHUH 3a/1a41 HE OTBJIEKAJIU OT IJIaBHOT'O: OCMBICIICHUS UJEU U CYTH IPUMEHSI-
eMbIX MeToZI0B. ClienyeT BCera yKa3blBaTh MPUMEPHI MPAKTUYECKOTO MPUMEHEHUS paCCMOTPEH-
HBIX Ha 3aHATHSIX ypaBHEHUU U GOPMYIL.

[IpakTrueckue 3aHATHS JOKHBI OBITHh OPTAaHU30BAHBI MPEMOABATEIEM TaKUM 00pa3oMm,
4TOOBI OCTABAJIOCh BpEeMs Ha MEPUOAMYECKOE BBIMOTHEHUE CTYJEHTaMH HEOOIBIION caMOCTOs-
TEIHHOM paOOTHI B ayAUTOPUH IS IPOBEPKU YCBOEHUS M3JI0KEHHOTO MaTepHaa.

[IpenogaBaTens, BeQymuid MPaKTUYECKUE 3aHATHS, JOKEH COTJIACOBBIBATH yUeOHO-TEMa-
TAYECKHH TUIaH 3aHATHH C IEKTOPOM, UCTIOIB30BaTh €IMHYIO CUCTEMY 0003HAUYCHUM.

[IpenogaBaTento ciaenayeT NO0OMBATHCS CUCTEMATHYECKONH HENMPEPBIBHON pabOTHI CTYACH-
TOB B TEYCHHE CEMECTPA, HEOOXOIMMO BBISIBIISITH CUIIBHBIX CTYJICHTOB U IMMPUBJIEKATh MX K HAYIHOU
paboTe, K y4acTHIO B pa3HOTO PO/ia OJIMMITHATAaX U KOHKYpCax.
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CTyleHT J0JKEH OUlylaTh 3aMHTEPECOBAHHOCTD MPErnoaBaTelis B JOCTH)KEHUN KOHeu-
HOTO pe3yJibTaTa: B MPUOOPETCHUM OOYYAIONUMUCS TMPOYHBIX 3HAHUHN, YMEHHH W BIIaJICHUS
HAKOIUICHHOM nH(OopMalmei uid pelieHus 3aaad B mpodeccuoHalbHOM 1eATeIbHOCTH.

6.1.1. OOpa3oBaTejibHbIE TEXHOJIOTHH

[TpoBeneHue 3aHATUH U aTTECTAIM BO3MOXKHO B JIUCTAHIIMOHHOM (pOpMaTe ¢ IPUMEHEHHUEM CH-
CTeMbI JucTaHIoHHOro 00yueHus yauepcureta (CJ1O-LMS) Ha ocHOBe pa3paboTaHHBIX

kadenpoii «MaTemaTHKay MEKTPOHHBIX 00pazoBaTebHBIX pecypcoB (DOP) mo Bcem paznenam
nporpammsl (cm. 11. 4.4).

[Mopsimox mpoBeneHus: paboT B TUCTAHITMOHHOM (hOpMaTe yCTaHABIUBACTCS OTACIbHBIMU
pacIopsHKeHUSIMU TIPOPEKTOpa MO y4eOHOH paboTe W/HiU IIEHTPOM y4eOHO-METOIUYECKOH pa-
0OTHI.

6.2. MeTroauueckue yKazaHus JAJIsl 00y4aOUIUXCS 10 0CBOEHUIO
AUCHMIIHHBI

Paznen 1: nudpdepenunanbHoe ucHUCTeHHe PYHKIUI 0HOI NepeMeHHOM

[Tpu n3ydyenun quddepeHnnaIbHOro HCUnCIeHUs QYHKIMN OHOM epeMEeHHOM 00paTHuTe
BHUMaHME Ha MOHATHE Ipejiesia GYHKLIUU B TOUKE U METO/Ibl ero Bbruucienus. [Ipenen — onHo u3
OCHOBHBIX TOHSITHH MaTeMaTH4ecKoro aHanusa. llpu BeIYMCICHWU MpenesioB (yHKIUH HAJIO,

0 o
IIPEX/Ie BCEro, BBICHHTh XapaKTep HeompeaeleHHocTdH | —, —, 0-00, 00 —00, 1% |. Uto6sr
00
OBJIA/ICTh TEXHUKOM PEUICHHs 3a/1a4 Ha BHIYHCICHUE MTPEIEIIOB, HAaI0 3HATD JIBA 3aMEYaTeIbHbBIX
npezena, Ta0aMIly SKBUBAJICHTHBIX OECKOHEYHO MaJlbIX, paBuiio JlonuTans, pa3inyHble IpUeMbl
PacCKpBITHS HEOTIPEIECICHHOCTEH B 3aBHCUMOCTH OT BHJIa (DYHKIIMH U PEIIUTH JOCTATOYHO OOJIb-
I10€ KOJMYECTBO 33/1a4.

[lpr W3y4eHHWW TeM, MOCBSIIEHHBIX MPOM3BOAHON W AuddepeHnnany (GyHKIHH, HATO
OCMBICIIMTH UX TE€OMETPUIECKHIA CMBICIT, TOHUMATh pa3indre MeXIy HUMU (quddepeHmnman - 3To
IJIaBHas JJMHEWHas 4acTh npupaieHus GyHkiun). Teepao 3HaTh (Kak TaOiaMIly YMHOXKEHUS) Gop-
MyJibl 1u¢epeHIpoBaHUS OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIMHI U mpaBuia auddepeHunpoa-
HUS (BCe, KOHEUYHO, HO 0COOEHHO MpaBUiIo AU HepeHIUpOBaHHS CI0KHON QyHKINN).

OOpaTtuTe BHUMaHUE TaKXe Ha oco0eHHOCTU TuddepeHrpoBaHus GyHKIUHN, 3aJaHHbBIX
B HESIBHOM (popMe, TapaMeTpUUEeCcKH, Ha MpUeM Jorapupmuueckoro audepeHnpoBaHus.

Cremyer 4eTKO 3HaTh U YMETh MPUMEHSThH allTOPUTM HCCIIEIOBaHUS (GYHKIUN U TOCTPOE-
HUS rpaUKOB: ONpeieTeHne TOUeK pa3pbiBa (M UX Kiaccu(UKAIUIO), aCUMIITOT rpaduka (BepTh-
KaJbHOH, HAKJIOHHOW, TOPU30HTAIBHOI ), HEOOXOIUMBIE M IOCTATOYHBIE YCIOBUS MOHOTOHHOCTH
(YHKINH, CYIIECTBOBAHUS JIOKAILHOTO AKCTPEMyMa, IPOMEKYTKOB BBITYKJIOCTH U BOTHYTOCTH
GYHKIIUM U TOYEK neperuoa.

Paznen 2: nudpepenunanbHoe ncuucieHue PyHKIUI HECKOJIbKHX NepeMeHHbIX

HpI/I HU3YUYCHUU NAHHOTO pas3jciia 06paTI/ITe BHHUMAHUEC HA TO, YTO (I)YHKI_[I/I}I ABYX IICPEMCH-
HBIX UMECT HaFHZJIHBIﬁ FeOMeTpI/I‘—IeCKI/Iﬁ CMBICJT — 3TO MOBEPXHOCTH B TPEXMCPHOM IIPOCTPAHCTBE
Ha,Z[O OCMBICJINTD MOHATUSA YaCTHBIX IPOU3BOJHBIX U ITOJIHOTO ,Z[I/I(I)(I)CPCHI_[I/IaHa 1 0COOCH-
HOCTBh HUX BBIYHMCIICHHA, OBJIAACTh TEXHHUKON BBEIYHUCICHHUS IMPONU3BOAHBIX OT CIIOJKHOM q)YHKHI/II/I

HECKOJIBKHX IepeMeHHbIX. CaeayeT oOpaTuTh BHUMaHKE Ha TO, 4TO Ui QyHKIMn Z = Z(X, y)
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CMEIIIaHHbIE YaCTHBIE IPOU3BOAHbBIE BTOPOTO MTOPSIKA PAaBHBI MEXKY COOOM: = (Teo-

pema IlIBapiia), To ecTh MOpsIOK AU PEPEHIIMPOBAHUS HE UMEET 3HAUCHUSI.

Jliig GyHKIMU HECKOJBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIIMH B TPOU3BOILHOM
HAPABIICHUU XapaKTepPU3yeTcs MPOU3BOAHON 0 HANPABICHUIO, & HAUOOJbIIIAsE CKOPOCTh U3Me-
HeHus! GYHKIMK Oy/IeT B HAalpaBJIeHUU BEKTOpa I'PaIueHTa.

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

Pasznen 3: HHTErpajJbHOC HCHUC/ICHUE

B uHTerpasbHOM HMCYHMCIIEHUHU pellaeTcs 3ajada, oOpaTHOM TOMH, KOTopas paccMaTpuBa-
nack B quddepeHIaIbHOM HCUHUCIICHHI: HEOOXOAMMO HailT! Ayt aHHOM GyHKIuE | (X) TaKyIo

(byHKIHIO, MPOU3BOAHAS OT KOTOPOH OblIa OBl paBHA 3aaHHON. MIHTEerprpoBanue GpyHKIui — 10-
CTaTOYHO CJIOKHBIN pa3iesl MAaTEMaTUKH, OBJIAaIeTh KOTOPBIM MOYHO TOJIBKO, €CJIM CTYACHT «BO3b-
MET» JOCTaTOYHO OOJIBLIOE KOJIMUYECTBO UHTErPAjIOB Pa3HOro THIIA.

Hano tBepao 3HaTh Ta0aMIly MHTEIPAJIOB OT OCHOBHBIX 3JI€MEHTapHBIX (YHKIUN, OCHOB-
HBIE METO/Ibl HHTETPUPOBAHUS (3aMEHa ITEPEMEHHOH, MTOIBEACHHUE MO 3HAK Ju(PepeHImaia, HH-
TErpUpPOBAHUE 10 YACTSIM, IPUEMBI BBIYUCIICHUS HHTETPAJIOB OT PAallMOHAIBHBIX ApoOeil, OT pas-
HOTO TUIIA TPUTOHOMETPUUYECKUX (DYHKITHIA).

Hazno ocMbICcaNTh €IMHCTBO MOAX0AA K IOCTPOEHUIO ONPEEIICHHBIX, KPATHBIX, KPUBOJIH-
HEHHBIX, [IOBEPXHOCTHBIX MHTErPAJIOB — IIOCTPOCHUE HEKOTOPOM MHTErPajIbHOM CyMMBI M IIpe-
JEJIBHBIN IEPEXO.

3HaTh TEOMETPUUYECKHI CMBICIT U OCHOBHYIO (hOpPMYJTy BEIUYUCIICHHS ONPEACICHHBIX HHTE-
rpanoB — popmyisty Hetorona — JleiitbHuna, reomerpuueckue u pu3nuecKue MpuIokKeHus onpee-
JICHHBIX M KPaTHBIX MHTErPajoB, YMETh HAXOAWUThH IUIOIIAJb IUIOCKON (UIYpBl, JJIMHY KPUBOM,
00BbEeM U IJIOLIA/Ib TOBEPXHOCTH TEJ BpAIllEHUS.

7. ®OH/1 OLIEHOYHBIX CPEACTB

@DOH/JT OLICHOYHBIX CPEeACTB MpenacTaBieH B [Ipunoxkenuun 2 k paboyeil mporpaMme U BKIIOYAET
pa3aensr:

1. MeTtoabl KOHTPOJIS U OLIEHUBAHUS PE3YJIbTATOB O0YUEHHUS.
2. I1lkana 1 KpUTEpUU OLICHUBAHUS PE3yJIbTaTOB 00YUEHUS.
3. OueHOYHBIE CPESICTRA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpoMexxyTOUHAas aTTecTalus.

14



Ilpunosicenue 1

1. TemaTu4ecKHUii IUIaH TUCHUMILIHHBI «MaTeMaTHUeCKHii aHAJIU3» M0 HANIPABJIEHUIO MOJATOTOBKHU

15.03.01 «MammHoCTpOoeHHE)

[popuas «O0opyroBaHHE U TEXHOJOTHH CBAPOYHOI'0 MPOU3BOACTBAY

(pbakamaBp)
Ounas popma o0yuenust
I'ox Hadopa 2023/2024
Buawbl yueoHoi padoThl,
Buasbl camocrosiTe1bHOM pa- ®opmbl
BKJIIOYAsl CAMOCTOSITEJIbHYI0 G0TEI
= padoTy CTy1eHTOB arrecra-
=" s
Ne 5 2 & Cryaenros oHu
o Pa3znen 2 % § M TPYA0EMKOCTH B Yacax
8 = 8 Pe-
J | I/C | JIag | CPC | KCP | K.P. | KIL. |PITP | pe- | Kip | D 3
par
Bropoii cemecTp
Pa3znen 1. JuddepenunanbHoe uc-
yuciaeHue GyHKuMi 0IHOM nepeMeH-
HO#i. UncnoBas oCiIe10BaTeIbHOCTb.
[Ipenen yncnoBO# MOCIEA0BATEILHOCTH
1.1 2 1 2 2 4 +

u ero cBoicTsa. [IpaBuna npenenbHOTro
nepexona. Oyunkmus. [Ipenen hyHkmmm.
Teopemsl 0 penenax QyHKINU.
Boiiaua 3aganmii PI'P Ne 1 mo mare-
MAaTHYECKOMY AHAJIM3Y.
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1.2

IlepBbIil 1 BTOPOU 3amedarelIbHbIE IIpe-
nenbl. beckoHeuHO Malible U GECKOHEYHO
0oJbIIME BEJIWYMHBI. OKBUBAJIECHTHbIE
0OECKOHEYHO MaJjible BETUYMHBI. PacKpbl-
THE HEOIIPEAEICHHOCTEN Pa3HOI O THIIA.

1.3

HenpeppIBHOCTh (QyHKIIHMIA B TOYKE U Ha
npoMexyTtke. OJHOCTOpOHHHME — Ipe-
nenbl. Touku paspbiBa (YHKLUUH, HX
KJIaCCH(UKAITHSI.

1.4

[TpousBognas Qyukuuu. ['eomerpuue-
CKMIl M MEXaHWYECKHH CMBICI IMPOU3-
BoaHOU. [IpaBuna nuddepenunpoBanus
U (popMyJIIbl BBIYMCIICHUS IPOU3BOIHBIX.
Tabnuua mpou3BOAHBIX OCHOBHBIX dJIe-
MeHTapHbIX pyHKuil. Texanka nudde-
PEHLIHUPOBaHUSA

1.5

Huddepennman. IIpousBoansie u nud-
depeHnransl BRICIUX TopsakoB. [Ipu-
ONMKEHHBIE BBIYHCICHUS C TOMOIIBIO
nudepeHmanos.

1.6

IIpaBuno Jlonurana. ®opmyna Teinopa.
Pa3noxeHnss OCHOBHBIX 3JIEMEHTAPHBIX
¢yukuuit o ¢gopmyne Teitnopa. IIpu-
OJMVOKEHHBIE BBIUMCIIEHUS C MOMOIBIO
dopmynsl Teitnopa.

1.7

OcHoBHble TeopeMbl uddepeHInab-
HOTO  HMCYUCIEHHUI. MOHOTOHHOCTb
byHkum, skcTpeMmyMbl. Heobxonumeie
U J0CTaTOYHbIE YCIIOBUS MOHOTOHHO-
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CTH, JIOKJILHOTO 3KCTpemyMa. Hccneno-
BaHHUE BBIMYKJIOCTH Tpaduka QyHKIUH.
Touku nieperuda.

1.8

OO6was cxema rccae10BaHus (PyHKIUH U
noctpoenus ee rpaduka. CBoicTBa
(GYHKUMH, HENpepbIBHBIX HAa OTpe3Ke.
HauGonpiiee 1 HauMmeHblllee 3HAUCHUS
(GyHKLIHHU Ha OTpE3Ke.
CamocrtositeibHas padora Nel Ha ce-
MHMHape N0 (YHKIMSAM OJHOI mepe-
MEHHOM

1.9

Pa3znen 2. DyHKIUA HECKOJBbKHUX IIe-
peMeHHBbIX. [Ipenen u HENpepbIBHOCTD.
OcHOBHBIE  CBOMCTBa  HEIPEPBIBHBIX
¢yuxuuii. YactHele npousBoaHbie. [1on-
HBIN TuddepeHiman.

Boiiaua 3aganuii PI'P Ne 2 no ¢ynk-
IMAM HECKOJIbKHX IIePEeMEHHbIX

1.10

[Ipou3BoHbIE CHOKHON (DYHKIIUU He-
CKOJIbKUX TepeMeHHbIX. YacTHble mpo-
U3BOJHBIE U AU(epeHIranbl BbICIINX
nopsinkoB. Teopema IlIBapua. IIpous-
BOJ[HAs 110 HANPABIICHUIO. [ panneHt.

10

1.11

DkcTpeMyM (QYHKIIUU HECKOJIBKUX Tepe-
MCHHBIX. HGO6XOI[I/IMI>IG 1 10CTAaTOYHBIC
YCIJIOBHS SKCTpEMyMa.
CamocrosiTeibHast padora Ne2 Ha ce-
MHHape N0 (YHKIHUAM HECKOJbKHX
nepeMeHHbIX

11

1.12

Pa3nen 3. UnTerpasbHoe ucuucjieHue

12
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[TepBoobOpaznas. HeonpeneneHHbI WH-
Terpaj U ero cBoiicTBa. Tabnuia uHTE-
rpajiloB OT OCHOBHBIX 3JIEMEHTAPHBIX
byHkumii. MeToJl HemocpeaCTBEHHOTO
WHTETPUPOBAHUS.

Bbiiaua 3aganmuii PI'P_Ne 3 o uHTe-
IPAJIbHOMY HCYHCJICHHIO

1.13

WHTerpupoBaHie ¢ MOMOIIBIO 3aMEHBI
MEPEeMEHHOM, TOJIBEACHHEM TII0J] 3HAK
nuddepennurana. Meroa MHTETpUPOBa-
HUS TI0 YaCTSIM

13

1.14

HuTerpupoBaHue panyoHaJIbHBIX JIPO-
0eli MHTETPUPOBAHNE HEKOTOPHIX BHUJIOB
UPPALUOHATBHBIX U TPUTOHOMETpHYE-
CKUX (DYHKITHIA.

14

1.15

3ajaun, OpUBOJSAIINE K MOHATUIO OIpe-
JieJIeHHOro uHTerpana. CBolicTBa ompe-
JpeneHHoro unrerpana. ®opmyna Hero-
ToHa-JleitOHMIa. 3aMeHa IepeMEHHON 1
MHTETPUPOBAHUE TI0 YacTAM B OIpeJe-
JICHHOM HHTerpajie

15

1.16

[TpunokeHuss OMpENeIeHHOTO HHTe-
rpaja B TCOMETPHH U MEXaHUKE (BBIUHC-
JeHue IUIomafe TiIockux — Quryp,
JUTMHBI KPUBOH, 00bEMOB, TIOIIA/IeH TT0-
BEPXHOCTH).

16

1.17

HecoOcTBeHHbIE MHTErpaibl NEPBOrO U
BTOPOT'0 pOJa, UX CBOMCTBA.

17

1.18

3ajaun, TpUBOASIINE K KPATHBIM HHTE-
rpajaM. JIBOWHOW W TpPOWHOM HWHTe-
rpaJibl, UX CBOWCTBA. Bbrunciaenue 1Bou-

18
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HBIX MHTCIrpaJiIOB CBCACHUCM K ITOBTOP-
HBIM. ['eomeTpuueckne u (Quanveckue
MMPUITOKCHUSA KPATHBIX HHTCI'PAJIOB
KoHTposbHOEe TecTUPpOBaHME

dopma aTTecTalun 19-21 )
Bcero yacoB o AucuuILInHE 3

18| 54 72 3 cam

PI'P )

pao.

2. TemaTn4yecKuii MJIaH TUCHUILVIMHBI «MaTeMaTHYeCKUil aHAJIU3) M0 HANIPABJIEHUIO MOATOTOBKH
15.03.01 «MamuHOCTPpOEHUE»
Ipopuiabr «O60pyaoBaHMEe U TEXHOJOTUHM CBAPOYHOTO MPOU3BOACTBA)
(baxkanaBp)
3aounas ¢gopma o0OyueHus
T'ox Haoopa 2023/2024
Buabi yueOHoli padoTsl,
Buasbl camocTosiTeJIbHOM pa-
BKJIIOYAsi CAMOCTOSITETbHYIO pa- GOTLI ®opmpbI aT-
. < 60Ty CTy1eHTOB TeCTALUHU
Ne £ z £ ’ CrynenToB
o Paznen 2 % § 1 TPYA0EMKOCTh B 4acax
8 = 8 Pe-
J | II/C | Ja6 | CPC | KCP |K.P. KIL |PITP| ¢e- [ Kp| D 3
par
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Bropoii cemecTp

1.1

Paznen 1. {uddepenumansuoe
ucuucieHue GpyHKIuii o1HoM me-
PEMEHHOM.

16

1.2

0O0630p 3a1a4 1MepBOro pasuesna
Brimaua 3amaauii PI'P Ne 1 mo ma-
TEMAaTHUYECKOMY aHaJIHN3Y.

16

1.3

Pa3znesn 2. @DyHKUMH HECKOJIb-
KHX IIepeMEeHHBIX

16

1.4

O0630p 3amau o (GyHKIHAM He-
CKOJIBKHX IIEPEMCHHBIX

Breigaua 3amanmii PIP Ne 2 mo
(GYHKIUSM HECKOJIBKUX MEPEeMEH-
HBIX

16

1.5

Pa3nes 3. UnTerpajibHoe ucuuc-
JICHHE

Brimaua 3amanuii PI'P Ne 3 o un-
TErpajlbHOMY HCUUCIIEHHIO

16

1.6

OO630p 3amay 1O HEONpPEAEeNeH-
HBIM, ONpEAEICHHBIM U Heco0-
CTBEHHBIM HHTETpaJIaM

16

1.7

OG630pHast JEKIHs IO KpPaTHBIM
HHTETpaIaM

16

1.8

O0630p 3ama4 1Mo KpaTHBIM HMHTe-
rpanam

12

20



®opma aTTecTalluU

19-21

Bcero yacoB o aucuuIInHe

12

124

PI'P
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYeCKHN aHAJIN3)»

Hanpasnenue noarorosku: 15.03.01 «MammHocTpoeHHE».
[podunins: «O6opynOBaHUE U TEXHOJIOTHH CBAPOYHOTO POU3BOICTBAY.
@opmbl 00yUeHus: OYHast, 3a0UHasl.

Kadenpa: «Maremarukay

1. MeToabl KOHTPOJIA ¥ OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

JInst KOHTPOJISL yCIIeBa@MOCTH M KauecTBA OCBOCHHUS AUCIMIUIMHBI HACTOSILEH MTPOrpaMMoit
IPEyCMOTPEHBI CIIETYFOIINE BUABI KOHTPOJISA:
- KOHTPOJIb TEKYIEH yCIeBaeMOCTH (TEKYIIH KOHTPOJIB);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2. lllkana u KPUTEPUHU OLIEHUBAHUS Pe3yJIbLTATOB 00y4YeHUSs

®opmMa NPOMEKYTOYHON aTTECTANMHU: IK3AMEeH

[IpomexyTouHas arTectanus o0yyaromuxcs B (popMe 3K3aMeHa MPOBOAUTCS 1O pe3yIbTaTaM
BBITNIOJTHEHUSI BCEX BUJIOB yUeOHOW paboThl, MPEyCMOTPEHHBIX YUEOHBIM IIJIAHOM I10 IaHHOM AMCIIH-
IUIMHE, TP 3TOM YYMTBIBAIOTCS PE3YyJIbTAaThl TEKYLIErO0 KOHTPOJIS yCIEBAEMOCTH B TEUCHHE Ce-
MecTpa. OneHKa CTEeNeHH JOCTHXKEHUS 00yJarolllMMUCS MJIaHUPYEMbIX pe3yibTaToB OOy4eHHUs 110
JUCLHUIIIIMHE TIPOBOAUTCS MPENOJABaTeIeM, BEAYIIUM 3aHATHS 110 JUCHUIUIMHE METOJ0M JKCIIepT-
HOM oneHKH. [1o uroram nNpomMeKyTO4HOW aTTECTALMU 10 IUCHUILIMHE BBICTABIISIETCS OLIEHKA «OT-
JUYHO», «XOPOLIO», «YAOBJIETBOPUTEIBHO» HUIIU «HEYOBIETBOPUTEIBLHO.

IIkana oueHNBaHUA Onucanne

BeinonHeHsl Bce 00si3aTesIbHbIE YCJA0BHSI NMOATOTOBKHM CTYy-
JAeHTa K NPOMEKYTOYHOH aTTeCTAlMH, IPETYyCMOTPEHHBIE
porpaMMoil quctuIuinHel. CTyI€HT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MTOKA3aTeNsIM, IPUBEJCHHBIM B
OTan4HO TabynLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMU, PUMEHSET UX B CUTyal[UsX MOBBIIIEHHOW CIOXHO-
ctu. Ilpm sToM MoOrytr OBITH JNONYILIEHBl HE3HAUYUTEIbHBIE
OIIMOKH, HETOYHOCTH, 3aTPyJHEHHs IMPH IMEepeHOoce 3HaHWM u
YMEHHI Ha HOBbIE, HECTaHJAPTHBIE 3a/1a4H.
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Xoporo

BrinonHeHsl Bce 00si3aTe/lbHbIE YCJI0BUSI MOATOTOBKH CTY-
JAEHTA K INPOMEKYTOYHOH AaTTeCTAllUM, NPETyCMOTPEHHBIE
nporpamMmoi IucuuIuiiHbl. CTyIEHT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI, HABBIKOB [TOKA3aTENSIM, [IPUBEICHHBIM B
Ta0JIMIaxX, OMEPUPYET MPHUOOPETEHHBIMU 3HAHUSMU, YMCHHUSIMH,
HaBbIKaMu. B To e Bpems npu OTBETE I0MYCKAET HECYIIECTBEH-
HbI€ NIOTPELIHOCTH, 33JaYd pEIIaeT C HeAOYeTaMH, HE BIIHAIO-
IIMMU Ha OOIIUH X0/ PelICHHUS.

Y 10BIETBOPUTETILHO

BrinonHeHsl Bce o0si3aTesIbHbIe YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K IPOMEKYTOYHOM AaTTeCTAalluH, INPEIyCMOTPEHHBIE
nporpaMMoil quctuIuinHbel. CTy/I€HT JAEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB IT0KA3aTENISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIkaMu. Ho noka3piBaeT HeriyOoKue 3HaHMs, IIPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OJHAKO B POp-
MYJIMPOBaHHM OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXK]y aHa-
JU30M, apryMEHTaluel U BBIBOJAAMHU, B PELICHUU 3alad MOTYT
coJiepxKaTbcs rpyOble omuOKu. J{71s HoTydeHus IpaBUIbHOIO OT-
BeTa TpeOYyIOTCS YTOUHSIOUIME BOIPOCHI.

HeynosnersopurenpHo

He BbInosnHEHBI 00s13aTeIbHBbIC YCJIOBHUSI NOATOTOBKH CTYy-
JAEHTA K INPOME:KYTOYHOM aTTEeCTAllUH, INPELyCMOTPEHHBIE
nporpammoit aucuurueel, MW cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUM, HABBIKOB IIPUBEICHHBIM
B Ta0JInIaX, JOMYCKAOTCS 3HAUNTENIbHBIE OIIMOKH, IPOSIBIISIETCS
OTCYTCTBHE 3HAHHUM, YMEHUM, HABBIKOB II0 PNy IOKa3aTesei,
CTYIEHT UCIBITHIBACT 3HAYUTEIIbHBIE 3aTPYAHEHUS IIPU OIEpU-
pPOBaHUU 3HAHUSAMU U YMEHUSAMU.

3. OueHoO4YHBIE CPeICTBA

/1

HaunmenoBauue
OIIEHOYHOTO Cpel-
CTBa

[IpencraBnenue oue-
HOYHOTO CPEJCTBA B
DOC

KpaTkas xapakrepucTuka OLeHOYHOTO
CpeicTBa

Konrponbnas (ca-
MOCTOSITEJIbHAs)
pabora

(KP)

CpeacTBo NpoBEPKH YMEHUN MPUMEHSATH
MOJTyYCHHbIE 3HAHUS JJISI pelIeHus 33134
OIIPEAEIEHHOIO0 THMA IO TEME WU pas3-
neiy

KOHTpOJIBHLIC 3aaa-
HUA
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2 | PacuerHo-rpadu- CpenctBo npoBepku ymMeHMM npumeHsTh | Kommuexkr  3aganuii
yeckas pabora IIOJIyYEHHBIE 3HAHUS 110 3apaHee Olpeze- | I BBIIOJIHEHUs pac-
PIP JCHHOW METOAMKE Uil PEeHICHUs 33434 | YeTHO-TpadUuecKoi
(PTP) WIM 33JaHUid 0 MOAYJIIO WM JUCHU- | paOOTHI
IIJIMHE B LEJIOM.
CpencTBo KOHTPOJIS,, OPraHU30BAHHOE KaK
crienanbHas Oecesia elarornyeckoro pa-
YcTHBIN onpoc co- | O0THHKA ¢ 00y4arolIMMCsl Ha TEMBI, CBS- Bompocel o
3 OecenoBaHue, 3aHHBIC C M3Y4aeMOU JIMCIUILUTMHON, ¥ pac- | TeMam/pasjiesiaM Juc-
(YO) CYMTAHHOE HA BBIACHEHUE 00bEMA 3HAHUMI LMIUTHHBI
o0yyaromerocss Mo ONpeAeeHHOMY pas3-
Jieny, TeMe, Ipo0IeMe | T.11.
CucremMa cTaHIapTU3UPOBAHHBIX 3a/laHUM,
4 Tect ITO3BOJIAIOIIA aBTOMAaTU3HPO- BapuanT TecTa
(T) BaTh MPOLENAYPY U3MEPEHUs ypOBHS 3Ha-
HUM ¥ yMEHUI 00y4aromerocs.
5 | Ok3ameHanoHHble | CpeCTBO NPOBEPKM 3HAHUM, yMeHHuH, | DK3aMeHallMOHHbIE
OueTHI HaBBIKOB. MOXKET BKJIFOYATh KOMIUIEKC T€O- | OUJIETHI
PETUUYECKHUX BOIIPOCOB, 3ajad, IPaKTHYe-
(9b) CKUX 3aJaHuil.

3.1. Tekyuuii KOHTPO.JIb

O1eHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKITIOYAIOT KOHTPOJIBHBIE BOIIPOCHI
1 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JJIs KOHTPOJISI OCBOSHUSI 00YUYaAIOIIUMHUCS Pa3/IeioB
JTUCHUIUINHEL, ipreM PI'P.

Conep:xanue pacuyeTHO-TpaguIecKuX padoT.

PacuerHo-rpajduueckas padora Nel no auddepeHunanbHOMy HcUMcIeHUI0 GyHKUMA OXHOMI
NepeMeHHOH

Kpartkoe copeprkanue 1 3Tarbl pacyeTHO-rpaduueckoil paboThl:
[Ipenen yucnoBoil nocne10BaTeNbHOCTH, IIpeien (PyHKINU.
HccnenoBanue GyHKIIMHA HA HEMPEPHIBHOCTb.

Brruncnenue npou3BoAHBIX QYHKIUH.

HccnenoBanue GyHKIMH, TOCTPOCHUE IPaUKOB.

PacuetHo-rpadguyeckas padora Ne 2 no pyHKUMAM HeCKOJIbKUX NepeMeHHbIX.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboTHI:
@OYHKIMY HECKOIBKUX NepeMEeHHbIX. YacTHbIe TPpon3BoAHbIE. [IpOM3BOHBIE OT CIOKHBIX (PYHK-
muil. [Tpon3BoiHas 110 HANIPABICHUIO U TPAIUEHT. DKCTPEMYM (QDYHKIIUH JBYX IT€PEMEHHBIX.

PacuerHo-rpaduyeckasi padora Ne 3 1o HHTErpajbHOMY HCUHCICHUIO.

KpaTkoe copepkanue 1 dTarbl pacdeTHO-TpaduiIeckoil paboThI:
Ilepsviii sman:

Meroas! uHTErpUpOBaHUs. BriunciaeHue HeonpeIeIeHHbIX HHTErPAJIOB.
Bmoporti sman:
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[TpunoxeHus onpeeieHHbIX HHTETpaioB. McciaenoBanne cXoAUMOCTH HECOOCTBEHHBIX UHTErpa-

JIOB.

Teopus npeaesos u nuddepennupoBanue GyHKIUN OTHOH NepPeMeHHOM

1. Haiitu npenensr:

(2—n)2 -(1+ n)2

lim 5

e (14 n)2 —(2-n)

_ (2n?+3Y
lim > ,
ool 2n° +1

- 3n+l
I|mn(x/n2+1—n), jim [ 1210 "
ool nel )
. 2x*+11x+15 4x°
lim ———— im———.
x—>-3 X+3 x-0 §in“ 3X
li 2n+l _5n—1 li sin 3x li 1-3 ctg7x
U Im-—=— im (1-3x)
© +5 x—0 1_ex Xx—+0
0, xX<-rx
2. UccnenoBath Ha HEMPEPBIBHOCTD U BBIMOIHUTD 4epTexk: Y =<SINX, —7 <X <0
T, X=0

KoMniekT 3anannid
JJIsl BBINIOJTHEHNs pacyeTHO-Tpadguyeckux pador (PI'P)
1o auctmIuiiee « MareMaTH4ecKuil aHAJIM3»

" Jn+2-38n*+3

e Yn+5+4n

3. Haiitn mpon3BoIHYIO (yHKIIHU:

2(3x3 +AX2 —X— 2)

= 151+ X

tg X — Ctg X

J2

y = arctg

y= COS6X
3sin(12x +1)

y = arctg® Inﬂ
X+2

3

sin(x—2y)+X7:7x

y = Inarcsiny/1—-e**.

3t? +1
X="——",
3t®
t3
=sin| —+t |.
y = arctg’ 1 sinin2x
1-2x?

x=e"'cost, y=e'cost

4. CocTaBUTh ypaBHEHMs KacaTeIbHONM M HOPMAJIM K JAHHOW KPHUBOM B TOUKe ¢ abcmuccoil X :

y=x2+8Jx-32, x,=4.

5. IIpoBeCTH MOJHOE HCCIIEIOBAHIE U TOCTPOHTh rpaduk f (X) =X

2

1
+—

X

2
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(I’yHKIIHH HECKOJBbKHX NMEPEMECHHBIX

X2 +3y?
Xy

" .

1. Haiitu 4acTHbBIE IPOU3BOHBIE BTOPOTO MOPSIKA, YOCIUTHCSA, UTO Zy, = Zy !

2. Haiiru rpamuent yukiun z = f(X,y) Brouke M,(X,,Y,): 2= yT , M,(4,6).
X

3. HccnenoBath Ha 3KCTpeMyM GyHKIHI0 Z=X> — X+ Yy +2y .

HNuTerpupoBanue
BoiunciauTh Heonpe/ieJieHHbIe HHTErpajbl
dx _
[————, [x-27%dx, j(x+1)exdx, [xcos3xdx, [e*cosxdx,
2(x+ N
dx dx x+18 dx X+1 sin® x
I 2 ’ J. 2 7 7 j 2 ’ J. 2 dX )
x> —6x+18" ~x*+6Xx+5 (X—6)(x+2) x> +3 cos’ X
Boruucaurthb onpeaesieHHbIe HHTETPAJIbI
Tasintxcosxdx, [, f[x-De'dx, [
Sin“ Xxcosxdx, —_—, x—=1e’dx,
0 014 3X 0 1x\/7+lnx
6 2 1+x° 4 dx Lx? +2X
| —— I dx P~ [
11++/3 “2arctgx 1(3x+5) o X°+1
J3 X3 2 > 7.6 ., 1 dX
[ ——— [V4—x“dx, Issm X cos xdx , j—
0 «/1+x 0 0 o V1+3x
1 3
dx
(x—1)edx, _—
;[ '1[ XA/ 7+ Inx
Heco0cTBeHHBIE HHTETPAJIBI
1. YkaxwuTe, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SBJISIETCS CXO/ISIIIMMCS
[xdx, [x7Zdx, [vx®dx.
1 1 1
2. BeruncauTe MHTErpall, YyCTAaHOBUTH €TI0 CXOANUMOCTh WIIA PACXOJUMOCTh j 1
14 x?

3. Beruncnuthb HUHTCrpall, YCTAHOBUTL €T0 CXOAUMOCTD I PACXOAUMOCTDb “n xax
1

a dx
4. BLI‘{I/ICJ'II/ITB HeCO6CTBeHHBII7I HHTECI" pa.]'[ IT . yCTaHOBI/ITL €ro CXOANUMOCTh NN

PacxoJUMOCTb.



© dx

5. BBIYMCIUTH HECOOCTBEHHBIN HHTETPa — » YCTAHOBUTBH €TI0 CXOAMMOCTh HJIH
-1
pacxoauMOCTb.

KpaTHLIe HHTErpaJjabl

1. I3MeHUTh NOPSAOK MHTETPUPOBAHUS B IBOITHOM HHTETpalie

6—-Xx 1 2-y

a. jdxzjxf(x y)dy, b.!dy\;f(x,y)dx.

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

3. Breruuciaurs

ﬂ (12x*y* +16x°y* ) dxdy;

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

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

5. Haittu nnomaas GpUrypsl, orpaHU4€HHON TaHHBIMU JTUHUSIMH
y=3/x,y=4¢e*, y=3, y=4.
6. Haiitu niomane GUrypel, orpaHH4eHHON JIMHUAMH Y = X*, y=—Xx+2

8. Haiitu 00beM Terna, moy4eHHOro BpamieHnneM Bokpyr ock OY (urypsl, orpaHU4eHHON JTHHU-
3
asmu Y=Xx, y=1 x=0.

9. Haiitu 00beM Telna, moiay4eHHoro BpamienneM Bokpyr oc OX ¢urypsl, orpaHuueHHOM JTHHU-
s Yy =X, yP=X.

KonTpoJbHbie padoTsl (IpUMeEpHI)

BapuaHT

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

n ,li”;(s n)2+(5+n)2 2)Ixiggl 2cX:2032x 3) IHZ ~ X =X _2
~>*(5-n)"—(5+n) e -1 X —2x2+x-2
> 1
4) “mx;x—l 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. UccnenoBaTh Ha HENPEPLIBHOCTD U BBIOIHHUTE YepTexk: Y =4 X°, 0< X <2

3, x>2
Bapuant
1. Haiitn nmpon3BoaHyto Y, :
a) y:arctg3ln£ 6) y:(\/;)
X+2
X3
B) sin(X—2y)+—=7x r) x=e'cost, y=e'cost
y
2. Haiitu lim 11
x>=| X arctgx
1
3. TIpoBecTH MOHOE UCCIen0BaHKe U nocTpouts rpaduk f (X)=x>+—=.
X
Bapmuanr.
ou
Nel. BBIYHCIHMTE TPOU3BOIHYIO 10 HAIIPABICHHUIO 5_ Y HAWTH MOJIYJIb BEKTOpPA IPaJeHTa JUls
S

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

cosa 3 cos B 6 <z
HHAT YIJIbI =—, =—, —.
ATy 7 7752

Ne2. Vcernenioats Ha sxctpemym yrkmmio Z = Xy(L—4x% —4y) =5,
- dz
Ne3. z=In(y—x*), x=+/sint, y=cost. Haittu o

Bapuant
Boiuuciaumoe:

2
2. J.(2x+1)-lnxdx :
1

3x? —4 sin 3x 2x—1
3. 4, 5. | ——=dx.
'[x +4x Icos 3x J.,/4_2x_x2 g

1. Brorauciauts HHTCTpaJIbl:

+00
J-)ce”‘2 dx . I
1 M
I/I306pa3I/ITB 00J1aCTh MHTET PUPOBAaHUA U USMCHUTH MOPAAOK UHTCTPUPOBAHUA B IIOBTOPHOM HHTC-
rpaie
Vo522
j dr [ 1Cedy.

Beraucnuts mniomanab (bnrypbl, or paHI/I‘{eHHOI/I JIMHUAMH

y=2-x", y=x.
BapuaHT 3a1aHMii TPEHMPOBOYHOIO TECTA.
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3agaun

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

y =3x*+xe*,x,=2/1x=0,1, [y—?

4. HaiiTi mpou3BOJHYIO Y, !

a) y —5 S“..]4 X__B 6) y — Xarctg7><
\J 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
. X
7. Haiitu HanGosnbliee, HauMeHblee 3HaueHne QyHKmuu f (X) = 3 —16X Ha oTpeske [—5; 1] .

1
8. ITocTpouTh KacarenbHy0 K rpaduxy Gpyaxmun f (X) =3arccos X’ B TouKke X = r

2 yacthb 9. Haiitu npenensr:
_ (3+n) =(2+n)’ ] 2 _
p tim G Z(ZHn) oy 102X gy XH2X3 05K
n%(2+n) —(1—n) x-0 7 —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 | TIOCTPOUTE Tpaduk f (X) e
Kpurtepun onenkn:

- OIIEHKA «3a4TEHO» BBICTABJISETCS CTYEHTY, ECJIU OH PETYJIAPHO B TEYEHHE CEMECTPA TIPEICTABIIST
pelleHHns 3a/1a4, BBITOJHUII MOJHOCTBIO BCE 3a/[aHUs M MX 3allIATHII, OTBETHB Ha BOIIPOCHI MPEMO/Ia-
BaTEIIS;

- OIIEHKA «HE 3aYTEHO» BBICTABJIAETCS CTY/ICHTY, ECIIM OH HEPETYJIAPHO B TEUEHHE CEMECTpPA MPEJ-
CTaBJISUT PEIEHHUs 3a/1a4, BHITIOIHMI 33/IaHUs HE MOJHOCTBIO MIIM BOOOIIE HE MPEICTABIIS PabOThI
Ha TIPOBEPKY, JOMYCKAET CYNIECTBEHHBIE HETOYHOCTH B OTBETAX Ha BOMPOCHI IPENOIABATENS.

Jlnist ipoBeieH!sl TEKYIIEro KOHTPOJIS 3HAHUHM CTY/IEHTOB B AMCTAaHIIMOHHOM (opmare B pas-
pabotanHbIX Kadenpoil «MaremaTnka» OHJIAWH-Kypcax UMEIOTCS MPOMEXKYTOUHbIE (MIPOOHBIE) Te-
CTBI.

3.2. IlpoMeskyTOUHAS ATTECTAIUA

[TpomerxyTouHas arTectanus - (3K3aMeH) IPOBOIUTCA MO OMIeTaM B yCTHOU opme.
Bpewms a1 moAroToBKM OTBETA Ha BOMPOCH! He Oosiee 45 MUH.

buier BKiIIOYaeT TEOPETUYECKUN BOIIPOC U 3a4AUU.

KoMmiekThl 5K3aMEHALMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaTemMaTukay.
TunoBblie BApHAHTHI OMJIETOB NPHJIATAIOTCS.
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32.

KommnuiekT Bonpocon

0 IUCLHUIUINHE «MaTeMaTHYeCKHH aHAJIU3»

JudpdepennnaibHoe HCHUCAeHHe PYHKIUI OHOH ITepeMeHHOH

IToHATHE TEpeMEHHON BEIMYMHBI U 00JIaCTH €€ U3MEHEHUS.

MoHATHE (PYHKIIMOHATLHOM 3aBUCUMOCTH, KiIaccuPuKarus QyHKITHA.

Omnpezenenue ¥ TUIIBI YUCIOBOW MOCIIEI0BATEIBHOCTH.

[Ipenen unciaOBOM MOCIEIOBATEIBLHOCTH. ApHu(MeTHUECKUE ONepalui Haj MOCIeA0BaTENIbHO-
CTSIMU.

VYcnoBus CylecTBOBaHUSI KOHEYHOTI'O MPeielia YNCI0BOH Mocie10BaTeNIbHOCTH (Teopembl Komn
u Beiepmtpacca).

BTtopoii 3ameyaTenbHbIi Ipeaei.

ITpenen pynkuuu. Onpenenenus. I 'eomeTpudeckas MHTEpIpeTaLus NOHATUS pesesna QyHKIHH.
CBoiicTBa npeesoB.

beckoneuno mainblie, 0ecCKOHEUHO O0bINe QYHKITUH.

IIepBbli1 3aMeUaTeIbHBIN IpeIe.

beckoHeyHO Masble BEIMYUHBI. DKBUBAJICHTHbIE OECKOHEYHO MaJlble U UX MCIIOJIb30BaHUE MPU
BBIUMCIICHUH TIpeIesioB. Tabauia SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX.

HenpepbiBHOCTh pyHKLIMM B TOUKE U Ha poMexyTke. OnHoctoponHue npenensl. Knaccuduka-
U TOYEK pa3pbiBa rpaduka.

CaoiicTBa (yHKIMHA, HEMIPEPBIBHBIX Ha 0Tpe3Ke (TeopeMbl Beiiepitpacca, bonbuano — Komm).
[TpouzBoanas. ['eomerpruueckuii u pusMvIecKuil cMbICT por3BoAHON. KacaTenbHas 1 HOpMab
K IUIOCKON KPUBOM.

Tabnuia npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

CBs3b MEXy CYLIECTBOBAaHMEM MPOU3BOAHON (YHKIMHU B TOUKE U HEMPEPHIBHOCTHIO (PYHKLIUU
B TOM 7K€ TOYKE.

ITpon3BosiHas cyMMBbI, IPOU3BEACHUS, YacTHOTO. [Ipon3BoiHAs C10KHOM 1 00paTHOH (PyHKIHIA.
[Ipon3BoHas napaMeTpUUECcKU 3aJaHHON (PYHKIINU.

ITpousBonHas GyHKLNH, 3aJaHHON HESBHO.

JuddepeHnnpoBaHme CI0XKHOM MMOKa3aTeaIbHON (QYyHKIUH.

Huddepenunpyemocts. Auddepenuman. ['eomerpuueckuii cMbica tuddepenuana.
[IpousBoHbie U AU PEepeHIInanbl BEICIINX MOPSIKOB.

OcHoBHBIE TeopeMbl AuddepeHnranbHoro ucurciaenus (teopema depma, Teopema Poist, teo-
pema Jlarpanxa, Teopema Komn).

IIpasumo Jlonurans.

Muorounen Teitnopa u ero cBoiictBa. @opmyna Teinopa. Ocratounsiii uieH Gopmyisl Teitnopa
B (¢opme Jlarpanxa u Ileano.

AcuMnToThI rpaguka QyHKIUH.

OkerpemyM. Heobxomumoe yciaoBre 3kcTpemMyma.

JlocTaTOuHBIE YCIOBHS KCTPEMyMa.

JlocTatouHoe yciaoBue Bo3pacTanus (YObIBaHU) (YyHKIIHMH.

Haubonpiiee u HanMmeHbInee 3Ha4eHHS (yHKIIMA HAa OTPE3KE.

BrInykiocTh, BOTHYTOCTb, TOUKA Neperuda. JlocraTouHoe yciioBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xomumoe ycinoBue Touku neperunoda. Jloctatounoe ycimoBue neperuoa.

OOm1ast cxema OCTPOCHUS U HCCIeI0BaHus Tpauka QyHKIUH.

@OYHKIHN HECKOJbKHUX NepeMeHHbIX

1. Onpenenenue U reOMETPUIECKUNA CMBICI (DYHKIIMU JBYX EPEMEHHBIX.
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JIvauu ypoBHS QYHKIMU IBYX ITEPEMECHHBIX.

YacTtHble MpOoU3BOJHBIE (PYHKIIUH HECKOJIBKUX MIEPEMEHHBIX, UX T€OMETPUUYECKHI CMBICIT
OyHKIMN HECKOJIBKUX MIEPEMEHHBIX, OHSATHE TIOJIHOTO auddepeHnunana.
JuddepenunrpoBanue cI0KHBIX QYHKINNA HECKOIBKUX EPEMEHHBIX.

[Ipon3BoaHBIE BHICIINX MOPSAAKOB (PYHKIIMH HECKOJIBKUX MepeMeHHbIX. CMeIIaHHbIe TPOU3BO-
Hele. Teopema IlIBapua.

7. IlpomsBoaHas (pyHKINU HECKOJIBKHX IIEPEMEHHBIX 10 HAIIPABJICHUIO.

8. IIpom3BojaHas O HANPABICHUIO M IPAJAUEHT CKAJISPHOTO MOJIS.

9. DkcrpemMyM (DyHKIMU HECKOJBKHX IEPEMEHHBIX.

10. HeoO6xomMoe U TI0OCTaTOYHOE YCIIOBHS SKCTpeMyMa (DyHKIMH JBYX ITEPEMEHHBIX.

SER

HHTera.]IBHoe HCYHUCTICHUE

[TepBooOpazHas, HeonpeaeneHHbIH HHTerpai. Tadnuia OCHOBHBIX HHTETPAJIOB.

3aMeHa NepeMEHHON 1 UHTErPUPOBAHUE 10 YACTSIM B HEOIIPEJICIICHHOM UHTETpaJIe.

HuTerpupoBanue ¢ MOMOIIBIO MOABEACHU 01 3HaK nuddepeHiuana.

HuTerpupoBaHue palioOHAIbHBIX APOOEH.

WHTerpupoBaHue 10 4acTSIM U 3aMEHa [IEPEMEHHOI B ONPECIICHHOM UHTErpalie.

WNHTerpupoBanne TPUTOHOMETPUUECKUX (PYHKIIUM, OCHOBHBIC IPUEMBI.

HuTerpupoBanue upparroHaIbHbIX (YHKIIHA.

YHuBepcaiibHasi TPUTOHOMETPUYECKAs! MOJCTAHOBKA.

Omnpenenennblit HHTErpai u ero cBoiictBa. ®opmyna Hetotona — JleiOnuna.

10 [TpunoxeHus onpeneNeHHOr0 HHTErpaia K PEHICHUI0 TEOMETPHIECKUX U (PU3UIECKUX 3a/1a4.

11. Beiuncnienue 1iomaei ¢ moMoIIbI0 OMPEeIeHHOr0 HHTerpasa.

12. BeruuciieHre TUIONIa Iy ¥ JUTHHBI KPUBOM, 3aJaHHOW YpaBHEHUSIMHU B TTapaMeTPUIECKOH Gopme.

13. Briuncnenue miomaay KpUBOJIUHEHHOTO CEKTOpa B OJSPHBIX KOOPIAWHATAX.

14. Briuncnienue miomaaei B IpsIMOYTOJIbHBIX M HOJSPHBIX KOOPAMHATAX C IOMOIIbIO ONPEIENIeH-
HOTO UHTErpana.

15. Beruncnenue JUIMHBI TyTH ¢ TIOMOIIBIO ONPEETICHHOTO HHTETpaa.

16. Beiuncnenue AMTUHBI yTH KPUBOU, 3aJaHHON TTapaMeTPUUIECKU.

17. Beruncnenue oobeMa Telia BpalleHHs C TOMOIIBIO0 OMPEICIEHHOT0 HHTErpaia.

18. Briuncnenue miomiaau NOBEpXHOCTH TeJla BpalleHHsl.

19. HecoGcTBEeHHBIE MHTETPANTBI IEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIMMOCTH U pacXOJAUMOCTH
HECOOCTBEHHOI'O MHTETpaa.

20. HecoOcTBEeHHBIE MHTETPAITBI OT Pa3pBIBHBIX (DYHKITHIA.

CoNoOA~WNE

TunoBble BADUAHTHI OUJIETOB
110 JUCHUIIIIMHE «MaTeMaTHYeCKU aHAJIHN3»

MHWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUIMCKOMN ®EJIEPAIIUM
OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUA
«MOCKOBCKHWH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHIA NOJUTEX)

®daxynbTeT 6a30BBIX KOMITETEHITHH, Kadenpa «Martemarukay

Hucuunnmua  «MaTeMaTu4ecKuil aHaau3»

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET
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1. TlepBooOpasHas, HeoNpeAeICHHBIA HHTErpall. Tabauiia OCHOBHBIX HHTETPAJIOB.

dx
+4/5-x
3. Haiitu rpaguent QyHKIuU Z = y\/ﬂ B Touke M, (14).

2. BpraucnuTh HeonpeneaeHHbBIN HHTETpa I J
5-Xx

4. YkaxuTe, KaKO! U3 HECOOCTBECHHBIX UHTETPAIOB SBIISICTCS CXOISIUMCS
0 0 o0
[Vxdx, [x?dx, [VxPdx.
1 1 1

5. Haiigure skcTpeMyMbl U TOYKH neperuba pynkuun Y = (X —1)e .

YTBepxkaeHo Ha 3acenannu Kadenpsl MareMatuku « 03» 05 2023 r., mporokoa Ne 10

W.o. 3aB. kadeapoit H.B. BacunbeBa / /

MHHHUCTEPCTBO HAVKH U BBICLLIET'O OBPA3OBAHIS POCCUMCKOM ®EJEPALIUN
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJEHWE BbICILIEI'O OFPASOBAHU S
«MOCKOBCKHH NOJIUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKH NOJUTEX)

®axynbTeT 6a30BbIX KOMITETEHITHH, kadenpa «Maremaruka
O6pazoBarenpHas mporpamma 15.03.03 «IIpuknagnas MmexaHuka»
Kypc 1, cemectp 2

DK3aMeHaAlMOHHBI ouer Ne 1

1. HecoOcTBeHHBIC HHTETPATIBI MEPBOTO U BTOPOro THma. [[OHATHS CXOAMMOCTH U PACXOTUMOCTH
HECOOCTBEHHOT'O MHTErpaa.
2
1+t% 143

2. Haiitn IMPpOU3BOAHYIO (I)YHKHI/II/I, 3aHaHHOﬁ MapaMCTPUICCKU X =
3. I/ICCHCI[OBaTI) Ha SKCTPpEMYM (I)YHKHI/IIO L= X2 — X+ y2 + 2y .

7.6
4. Bpruucauts OHpeI[eHeHHLIﬁ HUHTErpal IBSln 2 XCOS XdX .

0

5. Haiitn 00beM Temna, momydeHHOro BpamieHrneM Bokpyr ocu OX  ¢urypsl, orpaHn4eHHOI THHU-
sma Y=x°, y=1, x=0.

YTBepxkaeHo Ha 3aceqanuu kadeapsl MatemaTuku «_03» 05 2023 r., mporokon Ne 10

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

I[J'ISI MMPOBCACHUA MTPOMCIKYTOYHOT'O KOHTPOJIA 3HaHUM CTYACHTOB B JTUCTAHIIUOHHOM (I)OpMaTC
B p8.3pa6OTaHHBIX Kaq)e,upoﬁ «MaremaTuka» OHHaﬁH-KypcaX HUMCIOTCA UTOT'OBBIC TCCTHI.
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