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1.  Hexau, 327241 ¥ IJIAaHUPYeMble Pe3yJbTaThl 00y4eHHS 110
AUCHUILINHE

K oCHOBHBIM yensam OCBOCHMS IUCLUUIUIMHBI « MaTeMaTUYECKAN aHAIU3» CIEAyEeT OTHe-
CTH:

- BOCIIUTAHHUE y CTYJICHTOB O0ILEl MaTeMaTu4ecKoi KyJIbTypbl;

- IPUOOpPETEHUE CTyIEHTaMH LIMPOKOI0 Kpyra MaTeMaTUYECKUX 3HAHUN, YMEHUI 1 HaBbl-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYJIEHTOB K HHIYKTHMBHOMY M JEIyKTHBHOMY MBIIIICHHIO
Hapsily ¢ pa3BUTHEM MaTEMAaTUYECKOW MHTYUIIVH;

- YMEHHE CTYJCHTAaMH Pa3BUBATh HABBIKH CAMOCTOATEIBHOTO U3yUYeHUS yUeOHOH 1 Hayd-
HOW JIMTEpaTyphl, COEPKALIEH MaTEMaTUYECKUE CBEICHUS U PE3YJIbTAThI;

- IOJATOTOBKY CTY/IEHTOB K JIESATEJIbHOCTH B COOTBETCTBUU C KBATM(PHUKALIMOHHOMN XapaKTe-
PHUCTUKOM OakasaBpa [0 HaIlPaBJICHUIO, B TOM YHcie JOPMUPOBAHUE YMEHUH HCII0JIb30BaTh OCBO-
€HHbIE MaTEMAaTUYECKHUE METO/IbI B IPO(ECCHOHANIBHOM 1€ATENbHOCTH.

- MIOJITOTOBKY BBICOKOKBAJM(HUIIMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIOBUAX LUQ-
POBOM TypOYJIEHTHOCTH M BBICOKMX TE€XHOJIOIMYECKUX PUCKOB COBPEMEHHOHN LIM(PPOBOM 3KOHO-
MUKHU.

K ocHOBHBIM 3a0auam 0CBOEHUS JUCHUILINHBI «MaTeMaTH4eCKHUi aHaINu3) ClIeyeT OTHe-
CTH:

- OCBOCHHE CTYJICHTAMU OCHOBHBIX MOHATHI, METOIOB, (POPMHUPYIOIINX OOIIYI0 MaTeMa-
THUYECKYIO MOATOTOBKY, HEOOXOIMMYIO JUIsl YCIIEIIHOTO PeIleH s TPUKIIAAHbIX 3a1a4;

- (hopMHUpOBaHUE Y CTyJIeHTa TpeOyeMoro Habopa KOMIETECHIIUN, COOTBETCTBYIOILUX €T0
HAIPAaBJIEHUIO MTOJTOTOBKY U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OO0yuenue o qucuuiuinHe «MaremMaTHuecKuil aHaJIn3» HallpaBieHo Ha (opMUpoBaHUE Y 00yya-
omuxes cnenyromux komnereHuuid B cootBeTcTBuM ¢ PI'OC 15.03.01 «MammuHOoCcTpoeHuEY,
yTBEPKAEHHBIM NprukazoM MunoopHayku Poccun ot 09.08.2021 N 727:

Ko u HauMeHOBaHue KOMIIeTEHIIUI NuaukaTopsl 10cTHAKEHUS KOMIIe-
TeHIMHU
OIIK-1. Cnoco6en npumenats ectectBeHHO- | MOIIK-1.1. [Ipumensier ectecTBEeHHOHAYY-
Hay4HBIC U 06HleHH>KeHepHLIe 3HaHUs, ME- HBIE ¥ OOIIICHHKEHEPHBIC 3HAHUS, METOIbI
TOABI MATEMATHYECKOro aHajIn3a U MOACJIN- MAaTeMaTUYECKOTO aHAJIN3a U MOJAEIUPOBAHUS
pOBaHUs B IPO(HEeCCHOHAILHON AEATENbHO- [pH pelleHnH PO(ecCHOHATBHBIX 3a1ad
CTH;
NOIIK-1.2. JIleMOHCTpUpPYET HaBBIKH UCIOJIb-
30BaHUA 3HAHUN (PU3UKU U MaTEMaTUKHU IS
pelIeHNs 3a/1a4 TEOPETUIECKOIO
2. MecTO TMCUMILIHHBI B CTPYKTYpe 00pa30BaTeIbHO MPOrpaMMbl

JucuumnirHa oTHOCUTCS K 00s3aTenbHOM yactu 610ka b1: Moayns «MaTtematudeckue U ecre-
CTBEHHO-HAYYHbIE JUCIUIUIMHBDY.
Jucuumninza 6azupyeTcs Ha cielyrolei, poiAeHHON JUCIUITNHE:

- TUHelHas anredpa.
Juctumimza «MaTtemMaTndecKuil aHanu3» JIOTHYECKH CBsI3aHa C MOCIIEAYIOIUMU TUCIUIUIMHAMU:
B obsazamenvrou uacmu:

- husuka;



- nudepeHmanbHbIe ypaBHEHUS;

- TEOpETUYECKasi MEXaHUKa;

- QIIEKTPOTEXHUKA U IJICKTPOHUKA;

- CONPOTHUBJICHUE MATEPUAJIOB;

- TeopHsi 00pabOTKH MaTePUAIIOB JIaBJICHUEM,

- OCHOBBI TPpOTpaMMUPOBAHUA U AJITOPUTMHU3ANU B MaLHI/IHOCTpoeHI/II/I;

- DKOHOMUKA M yIPABJICHUE MAIIMHOCTPOUTEIILHBIM TIPOH3BOJICTBOM;

- OCHOBBI MAaTEMAaTUYCCKOTI'0 MOACIIMPOBAHUSA TEXHOJOTHICCKUX ITPOLCCCOB.
B uacmu snekmusHbIX OUCYUNIUH:

- marematuueckoe mojenuposanue u CAIIP nponeccoB B cBapke;

- OCHOBBI IPOYHOCTH CBAPHBIX COCTUHECHU.

3. CTpykTypa u coaep;kaHue IMCUUIIIHHBI

OO61mas TpyJ0eMKOCTh AUCHHUIIIMHBI COCTaBIsET 4 3aueTHbIE eUHULBI -144 yaca.

3.1. Buabl yueOHoii padoThI U TPYA0EMKOCTH

3.1.1. Ounas ¢popma odyueHuUst

n/n Bun yuyeoHoii padoTbi KO;I;':::TBO Cemectp 2
AyIMTOpHBIE 3aHATHS 72 72
B ToM uucne:
Jlexuun 18 18
1.

CeMuHapcKue/pakTUHYECKUE 3aHSTUS o4 o4
= JlaGopaTopHbIe 3aHITHS - -
: CamocrositebHass padoTa 72 72

IIpoMeskyTouHasi aTTecTAlUSs
3K3aMEH C) C)
Hroro 144 144

3.2. TemaTnyeckuii NJjaH U3y4eHUs TUCHUNINHBI

Pazmemén B npmiioxkenun 1 k pabodeii mporpamme.
3.3. Copep:xxanue pa3aejoB IUCHUILIMHBI
BBenenue

[Ipeamer, 3agauu U conepxaHue TUCUUILUIUHBL. OCHOBHBIE ATAlbl PA3BUTHUS AUCLUILIUHBIL.
CrtpyKTypa Kypca, €ro MeCTo U poJjib B MOATOTOBKE OakanaBpa, CBS3b C IPYTUMU IUCIUTUTMHAMU.

5



Pasznea 1. IudPpepenuunanbroe ucuncienne GyHKIuili 01HOM nepeMeHHOM

Tema 1. Hucnoas nocneaoBarenbHOCTh. [Ipenen uncnoBoil mociaea0BaTeIbHOCTH U €T0
cBorictBa. dynkuwus. [Toctpoenne rpadukos Gpynkiuit. [Ipenen hynkuun. OCHOBHBIE TEOPEMBI O
npenenax Gynkuun. [lepBoiii u BTopoii 3ameuarenbHble peensl. CpaBHEeHHE OECKOHEYHO MaJIbIX
1 OECKOHEYHO OOJIBIINX BEIMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJlble BETMYMHBI.

Tema 2. HenpepbIBHOCTH (YHKIIMI B TOUKE M HA IPOMEXKYTKE, TOUKM pa3pbiBa PyHKIINH,
uX Kjaaccuukaus. ACUMITOTHI rpaduka PyHKIIUU, UX KITacCH(PUKALIHS.

Tema 3. [IpousBoanas ¢pynkiun. ['eomerpuueckuii U GuU3NYECKHii CMBICT TIPOU3BOIHOM.
[Tpasuna quddepenunrpoBanus 1 GOpMYJIIbl BBIYUCICHUS TPOU3BOIHBIX. Tabnniia nporu3BoIHBIX
OCHOBHBIX 3JIEMEHTApHBIX (PpyHKIUI. Brruncienne nmpou3BOIHBIX (PYHKIMHA, 3aJaHHBIX pPa3JIny-
HBIM 00pazom.

Huddepennman. [IpousBonusie u auddepeHinanbl BEICIIHX TOpAakoB. [TpubimkenHbie
BBIYUCIICHHSI C TIOMOIIBIO 1M (HEepEeHITHAIOB.

Tema 4. IIpaBwio Jlonuransa. @opmyna Teinopa. PackpbiTue HeonpeneaeHHOCTER pas-
JUYHOTO THITA. Pa3noxeHrne OCHOBHBIX 3JIeMEHTapHbIX QyHKIHH 1o Gopmyne Teinopa. [Tpubim-
JKEHHbIE BBIUMCIICHUS ¢ TOMOIIbIO hopMmyibl Teinopa.

Tema 5. OcHoBHbIE TeopeMbl U HEepPEeHIINATEHOTO UCUUCIEHUSI. MOHOTOHHOCTH (PyHK-
11U, SKCTpeMyMbl HeoOXoauMbIe U T0CTaTOYHbIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOTO DKCTpe-
myMma. MccnenoBanue BeITykiiocTy rpaduka Gyskiun. Touku nepernda rpaduka GpyHKIUH.

O6mas cxema uccieqoBanus QyHKIMH U TocTpoeHus ee rpaduka. CBoiicTBa PpyHKUIMIA,
HETPEpPHIBHBIX Ha oTpe3ke. Hanbomnpiee 1 HanMeHbIee 3Ha4eHUsT PYHKIUU Ha OTPE3KE.

Paznea 2. ludgdepennnanbHoe ucuucjieHne PyHKIMNH HECKOJBKHUX MepeMeHHbIX

Tema 1. DyHKIIMM HECKOJIbKUX NEpeMEHHbIX. JINHUM U OBEPXHOCTH YpOBHs. YacTHbIe pou3-
BosHbIe. [Tonublil quddepennnan. IIponsBoaHble CI0XKHON QyHKIIMM HECKOIBKUX MTEPEMEH-

HbIX. YacTHbIe Tpon3BoAHbIE U Tu(depeHIranbl BeICIINUX nopsakoB. Teopema IlIBapia.

Tema 2. [IpousBonHas no HanpasneHuro. I'pannent. KacarenbHas k kpusoid. Kacarenpnas
IUIOCKOCTh M HOpMaJib K moBepxHOocTH. Popmyina Teitnopa. DkcTpeMyM (QyHKIMU HECKOJIBKHUX
nepeMeHHbIX. HeoOxoquMble U JOCTaTOUHbIE YCIOBUS SKCTpEMyMa.

Pa3znen 3. UnTerpanbHoe uCHUCIEeHHE

Tema 1. IlepBooOpa3nas. Teopema cyiiecTBOBaHHs HeollpeeieHHOro uHTerpana. He-
OIpe/eNIEHHbI MHTErpajl U ero cBoicTBa. Tabivila MHTErpajJoB OT OCHOBHBIX 3JEMEHTAPHBIX
byHkuuit. MeTo HemocpeICTBEHHOTO HHTETPUPOBAHUS.

MeTo bl THTETpUPOBAHUS C TOMOLIBIO 3aMEHbI IEPEMEHHOM, TI0JIBEICHUEM 01 3HaK JuddepeH-
nuana. MeToq MHTErpUpOBAaHUS 110 YACTSIM.

HuTerpupoBanue pallioHaIbHBIX ApoOel, MHTETpUPOBaHHE HEKOTOPBIX BUIOB HPPALMOHATBHBIX
U TPUTOHOMETPHUECKUX (PYHKIIUH.

Tema 2. 3amaun, MpUBOISIINE K MOHIATHIO ONPEACTICHHOTO MHTerpana. OnpeaeneHHbIH
MHTETpaJl, €0 CBOMCTBA. Y CJIOBUS MHTErPUPYEMOCTH. MIHTErpall ¢ mepeMEHHBIM IPEIENIOM UHTE-
rpupoBanus. @opmyna Herotona — Jleiiouuia. 3aMmeHa nepeMeHHON B ONPE/ICIIEHHOM HHTErpae.

[TpunoxeHnus onpeeneHHOro HHTETpajia B TEOMETPUH U MEXaHHUKe (BBIYUCICHHE TLIOIIA-
neit mnockux Guryp, IIMHBI KPUBOM, 00BEMOB.

Tema 3. HecoOGcTBeHHBIE HHTETPAIBI IEPBOTO M BTOPOTO pojia (1o 6ECKOHEYHOMY IpoMe-
KYTKY, OT HEOTPaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM MPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3anauu, NpUBOSIIME K KPATHBIM UHTErpaiaM. JIBOHHON U TPOWHOW MHTETpasbl,
uX cBoMcTBa. [IpaBuiia BEIYKMCIIEHUS IBOMHBIX UHTETPAJIOB.

3.4. TemaTnka NpaKTHYECKUX 3aHATHH MO JTUCUHUIIUHE



«MareMaTHYeCKHH aHAJIN3»

3.4.1. Ounas popma o0yueHust

Ne Tema 3ansaTHA

n/n

1 Pasnea 1. DiieMeHTBI MaTeMaTH4€CKOI0 AaHAJIN3A.

Yucnosas nocienoBaTeabHOCTb. [Ipenen uncioBoi mocieaoBaTeIbHOCTH U €ro CBOM-
ctBa. [IpaBuna npeaensHoro nepexona. Oynkmus. [Ipenen pynkiuu. Teopems! o mpene-
nax ¢pyHkuuu. [TepBblii 1 BTOpoii 3aMedaTesIbHble IPEeIbl.

2 CpaBHeHne 0€CKOHEYHO MJIBIX M OECKOHEYHO OOJIBIINX BEIHMYUH. DKBUBAIICHTHBIE Oec-
KOHEYHO MaJIble BEJTMYUHBI.

3 PackpbITHe Heollpe1eIeHHOCTE pa3uyHoro TUIa

4 HenpepbsiBHOCTh QPyHKIINI B TOUKE U Ha TpOMEXyTKe. OIHOCTOpOHHHE TIpeaesbl. Touku
paspbiBa pyHkiuu. [Tpumepsl perenus 3a1a4

5) [TpousBonnas pynkuun. Ilpasuna nuddepenunpoBanust 1 GopMyIIbl BEIYUCICHUS MTPO-
n3BoAHbIX. TexHuka auddepeHurpoBaHus

6 HuddepenuupoBanue o0paTHbIX QyHKIHHA, (YHKIHIA, 3aJaHHBIX HESIBHO, ITapaMeTpHye-
CKH, Jorapupmuueckoe muddepeHpoBaHne

7 Huddepennnan. ['eomerpudecknii cmpicn auddepennnana. [IponsBoansie u nuddepeH-
1IMaJIbl BBICHIMX NMOPAAKOB. [IpubimkeHHble BBIYMCICHUS C TOMOILBIO AU depeHnaios.

8 [IpaBuno Jlonurana. @opmyina Teisiopa. PackpbiTe HEONPENETIEHHOCTEN Pa3IuYHOTO
tuna. Pa3nokeHus OCHOBHBIX 3JIeMEHTapHbIX GyHKUUi o ¢popmysne MakiiopeHa.

9 [TpubnuxeHHble BEIUUCIIEHH ¢ moMolbio (hopmydsl Teilnopa.

10 | [omHoe nccnenoBanne GYHKIMK U mocTpoeHue rpadukos. [Ipumepsl

11 | IlonHoe uccnenoBanue GyHKUUN U mocTpoeHue rpadpukoB. [Ipumeps! (TpoaoKeHNE)
CamocrositenbHast padota Nel Ha ceMuHape 1o PyHKIMSIM OJHON EpEMEHHOM

12 | Pazgen 2. ®yHKIMH HECKOJIbKHUX NepeMeHHbIX. JINHUU 1 TOBEPXHOCTH ypoBHA. HacT-
HbI€ [TPOU3BOJIHBIE U AU PepeHLInal NepBOro nopsiika.

13 | [onuwit quddepenuman. IIpousBoansie ciaoxHoN ¢yHkumu. [IponsBonHas GpyHKUUH,
3aJlaHHOM HesiBHO. YacTHbIE MPOU3BOIHbIE U AU depeHIInaIbl BRICIINX MopsiakoB. Teo-
peMa IlIBapua.

14 | [Ipou3BoHas 10 HAPABJICHHIO. [ paueHT.

15 | DkcrpemyM (PyHKIIMHM HECKOJIBKHUX NepeMeHHbIX. HeoOxoqumble 1 JOCTaTOUHbIE YCIOBUS
JKCTpEMyMa.

16 | CamocTtosiTesbHas padora Ne 2 Ha ceMuHape M0 PYHKIUSAM HECKOJIBKHX MepeMeH-
HBIX

17 | Pa3snen 3. UnTerpajbHoe HCUHUCTIEHHE
IlepBooOpasnas. HeonpeneneHHbIit HHTErpal U €ro cBOMCTBa. MeToj HEeOCpeCTBEH-
HOTO MHTETPUPOBAHMSL.

18 | UnTerpupoBanue ¢ MOMOIIBIO 3aMEHBI IEPEMEHHOM, M0IBeIeHNEM 0] 3HaK Auddepen-
nuana. MeToJ HHTerpupOBaHHUsI 110 YacTsIM

19 | UnTerpupoBanue paroHaIbHBIX IpoOel, MHTErpUpPOBaHNE HEKOTOPBIX BUIOB HUPPAIHO-
HaJIbHBIX (PYHKIUN

20 | MHTerpupoBaHue TPUTOHOMETPHUECKUX (DYHKITHHA.

21 | BerancieHue onpe/eieHHBIX HHTErpaioB 1Mo ¢opmyiie HetoroHa-JIeiiOnuia. 3ameHa re-
PEMEHHON U MHTETPUPOBAHME I10 YACTSIM B ONPENEICHHOM MHTETpaJIE.

22 | IlpuokeHust ONpeIelIEeHHOr0 MHTErpajia B reOMETPUH U MEXaHHKe (BBIYMCIICHHE IIJI0MIA-

Jei TIOCKUX (UTYp, AIMHBI KPUBOMH).




23 | IIpunoxeHust ONpeeIeHHOro HHTErpaia B TEOMETPHH U MEXaHUKe (BbIUUCIICHHE 00be-
MOB, IUIOLIA/ICH MOBEPXHOCTH).

24 | HecoOCTBeHHBIE HHTETPAJIBI IIEPBOTO U BTOPOTO POJId, UX BHIYHMCIICHHUE.

25 | 3agaum, mpuBOAAIINE K KPATHBIM MHTETpaiaM. Berarcienue ABOMHBIX HHTErpajioB CBe-
JICHWEM K MOBTOPHBIM. 3a/1a4 Ha U3MEHEHHE MOPSAIKa HHTETPUPOBAHUS B ABOWHOM HH-
Terpaie

26 | I'eomerpuueckue u pu3nyecKre MPUIOKEHNUS KPATHBIX HHTEIPAJIOB, IPUMEPHI BHIYHCIIC-
HUSL.

27 | KoHTpoJIbHOE TECTUPOBAHHE IO KYPCY.

4, Y4eOHO-MeTOAMUYECKOEe U MHPOPMALIMOHHOE 00ecieYeHne

4.1. HopmatuBHbie 10kyMeHTHI 1 TOCTbI

OI'OC 15.03.01. Mammnoctpoenue. 2021.

AkaneMuyeckuil yueOHbIH IUIaH 110 HanpasiaeHuto noaroroBku: 15.03.01 MammHocTpoeHue.
[Tpoduns: «O6opynoBaHNE U TEXHOJOTHUU CBAPOYHOTO MPOU3BOJCTBA». Dopma oOydeHus:
ounas. 2024.

Marpuia pacrnpeeneHus KOMIETeHIIMN Mo HarpasiieHuto noarotoBku 15.03.01 Mamwuno-
crpoenue. IIpoduib: «O6opynoBaHNEe W TEXHOJIOTHU CBApPOYHOTO MPOU3BOJACTBA». DOpMbI
oOyuenus: ounas. 2024.

Vka3 IIpesunenta Poccuiickoit @enepaunu ot 01.12.2016 Ne 642 «Ctparerun Hay4HO-TEX-
HOJIOTHYECKOro pa3Butusi Poccuiickoit deepanum.

[Tpuxa3z MunucrepcTBa o0pazoBanus U Hayku Poccuiickoit ®denepanuu ot 23.08.2017 Ne 816
«O06 ytBepxknenuu [lopsiika mpUMeHEHHUs OpPTaHU3ALUAMU, OCYIIECTBISIFOIIMMHU 00pa3oBa-
TEIBHYIO IEITEIbHOCTD, AJICKTPOHHOTO 00Y4YEeHHU S, UCTAaHITMOHHBIX 00pa30BaTEIIbHBIX TEXHO-
JIOTUH MPU peaan3anuu 00pa3oBaTeIbHBIX MPOTPaMM.

4.2. OcHoBHasi IuTEpaTypa

®uxtenromnsil [.M. OcHOBBI MaTeMaTHYECKOTI0 aHalN3a: y4eOHUK /171 BY30B, 15-€ u3s.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

@uxtenronsl [.M. OcHOBBI MaTEMaTUYECKOT0 aHaIN3a: Y4eOHUK JUIs BY30B, 14-¢ u3n.,
ctep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc maremaTnueckoro aHanusa. T.1. JuddepennunansHoe U UH-
TerpajibHOe UCUNCIeHUs] QyHKINN OJHOW nepeMeHHOU. Psaapl: YueOHUK [DneKTpoHHbIN pe-
cypc]: yue0. - DnexkTpoH. naH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexum noctyna: URL:
https://e.lanbook.com/book/71994 - 3ar. ¢ skpana.]

4.3. JlonoJHMTebHAS JIUTEpaTypa

[Tuckynos H. C. luddepennmanbHoe U MHTErpaJibHOE UCUUCICHHS AJs BTy30B. B 2-X TO-
Mmax. M.: UnTterpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.

3y6koB B.I'., JIsxoBckuii B.A., Maptsinenko A.U., Munocnes B.b., [lymkaps E.A. Kypc ma-
TEMaTHKU JJIs1 TEXHUYECKUX BBICIINX y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
9K3.

Kpartkuii kypc BbICIIEH MaTeMaTuku [DIeKTpoHHBIH pecypc]: yued. - DIEKTpOH. AaH. -
MockBa:  JamkoB u K, 2017. - 510 c. [Pexum  nocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa. ]

byrpos f.C., Huxonbckuit C.M. Briciias maremaTrka: y4eOHHUK ISl By30B B 3-X ToMax. M.:
Hpoda, 2009.

8


https://e.lanbook.com/book/93522

5. HuterpanpHoe ncuucieHne QyHKIMH OAHOW M HECKOJIBKHUX IMEPEMEHHBIX. Teopus mos: me-
TOJMYECKHE yKa3aHWs M BapUAHTHI pacueTHO-Tpaduueckux padot / bomxyno M.A., bopo-
nuna C.U., [TokazeeB B.B., Teym b.JI., Tkauenko O.W.. M.: MI'TY «MAMI», 2009.

6. Marematndeckuii aHanu3. Teopus npenenoB u quddepeHIaTbHOe UCUUCICHIE: OCHOBHBIC
MOJIO’KEHUSI TEOPUHU, METOIUYECKUE YKa3aHUSl M BapUaHThl pacueTHO-rpaguueckux pador //
bonynos M.A., bopoguna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMW»,
2009.

4.4, JjaexTpoHHBbIE 00pa3oBaTebHbIE Pecypchl

[TpoBeneHue 3aHATHI U aTTECTAllMA BO3MOYKHO B IMCTAHLIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMBbI TUCTaHIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoii «MaTemMaTHKa» 3IIEKTPOHHBIX oOpa3oBarenbHbIX pecypcoB (DOP) mo BceMm pazaenam
HPOTPaMMBI:.

DJIeMEHThl MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a
HuTerpaabHOE HCYHCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
GyHKIMHA OJTHOW EpEMEHHOM
Nuddepennmanpaoe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HHC (1)yHKI_II/II71 HECKOJIbBKHUX IIC-
PEMEHHBIX

JlononuutenbHbie rnaBel Mate- | https://online.mospolytech.ru/course/view.php?id=3592
MAaTHU4YCCKOI'O aHaJIu3a

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeeHus: paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJEIBHBIMU PACIIO-
PAXKEHUSIMH POPEKTOPA MO yueOHOM paboTe U/Uiu IEHTPOM y4eOHO-METOANYECKON pabOTHI.

Kamz[mﬁ CTYJIGHT O6€CH€‘I€H I/IH)II/IBI/II[yaJ'IBHI)IM HeOl"paHI/ILIeHHI)IM I[OCTyrIOM K BHGKTPOHHOI\/'I

OMOJIMOTEKE MOCKOBCKOIO ITOJIUTEXA

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

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

CTaBJIEHHELIE Ha calTe mospolytech.ru B pa3aciic: «HCHTp MaTEMaTUu4YCCKOIro 06pa3013aHH;1»

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

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

http://pmims.000webhostapp.com/xbookM0018/index.html Bumeokypc u TecThI 1o TEOpUU BEpo-
SITHOCTEW U MAaTEMATUUECKOI CTaATUCTUKE.

[Tone3nsle yueOHO-METOAMYECKHE U MTHPOPMAIIMOHHbBIE MaTepHallbl IPEACTaBIECHBl Ha calTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.
[Tepedens pecypcoB HHOOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOU ceTH « IHTepHEeT» JIsl OCBOEHUS
JTUCIUTUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InuieH3UOHHOE U CBOOOIHO PACIIPOCTPaHsieMOe MPOrPaMMHOe
odecreyeHue


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://pmims.000webhostapp.com/xbookM0018/index.html
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

Ne| HammenoBanme | PazpaGoruumk [1O | JloctymHocth (mu- | Ccblika Ha Equnbiii peectp
(npaBoobiaa- LIEH3UOHHOE, CBO- | POCCHUUCKUX MPOrpaMMm JUJIs
TEJb) 001HO pacmpo- 9BM u B/] (npu Hanuumn)
CTpaHsIEMOE)
1 | Astra Linux | OOO JIunensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIMIeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/7sphrase_id=9433
TEXHOJIOT' 1" 75

4.6. CoBpemeHHbIe MPO(ecCHOHATbHBbIE 0a3bI JaHHBIX M HH(OPMAIIHOHHBIE CIIPa-
BOYHbIE CHCTEMBI

Ilepeuens pecypcoB cetu UHTepHET, 10CTYNHBIX 1JIsI OCBOEHUS TN CHMIJIMHbBI:

HaunumenoBanue

CcbL1ka Ha pecypce

HocTynHocTh

NudopmannoHHo-cipaBoOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-
1305071

Nupopmannonnsie pecypebl Cetn

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

JApTOB BBICLIET0 0Opa30BaHUS

DJIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ Hoctymua B cetn UH-
TepHeT 0e3 orpaHuye-
1302071

IPR Books https://www.iprbookshop | locrynna B cetu MUH-

ru/

TepHeT 0e3 orpaHuye-
1302071

IIpodeccuonanbHbie 0a3bl JaHHBIX

ba3a naHHBIX HaAyYHOH AIEKTPOH-
HOIl OMOIHOTEKHU

http://www.elibrary.ru

HoctynHo
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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/

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JloctymHo
noJinTeMaTruieckasi peepaTuBHO-
oubnuorpaduueckas u
HayKoMeTpuieckas (Onbmmomerpu-
yeckas) 6aza JaHHBIX

5. MaTepl/IaﬂbHO-TeXHl/I‘leCKOC o0ecrneueHue ANCIUIIJINHBI

MaTepI/IaﬂbHO — TEXHHUYCCKas 68,38, YHUBCPCUTCTA 06ecneqHBaeT IIPOBCACHUC BCCX BUIOB
3aHSTHH, IPETYCMOTPEHHBIX YIEOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIONIMM CAHUTAPHBIM H
IMPOTHUBOIOKAPHBIM IIpaBUjIaM U HOpMaMm.

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

[Tpu HEOOXOMUMOCTH /ISl IPOBEACHHS HHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHH HCIIOJb3Y-
OTCA KOMIIBIOTCPHLBIC KJIACChl YHUBCPCUTCTA.

6. MeTonnqecmle PEKOMEHIAIUNA

6.1. MeToanyeckue peKOMeHIAUMH JISl MPenoaaBaTeJisi
110 OPraHU3auuM 00yYeHUs

[Ipex e Bcero, cienyeT oOpaTuTh BHUMAaHKUE CTYACHTOB Ha TO, YTO MPAKTUYECKU BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoi-11bo criennanbHON (JOMOTHUTENIBHON) MTOATOTOBKU U
BITOJIHE MO>KET OBITh YCIEIIHO U3y4YeH, €CIIU CTYACHTHI OyAyT MOCeNIaTh 3aHITHS, CBOEBPEMEHHO
BBITIOJIHSITH JJOMAIIIHUE 33JJaHUs ¥ TIOJIb30BATHCS (MIPU HEOOXOTUMOCTH ) CUCTEMOM TIJIAHOBBIX KOH-
CyJIbTALIMI B T€UEHUE KAXKIOT0O ceMecTpa. Bormieane B Kypc MaTaHaiu3a pa3Jeibl SBISIOTCA
KJIACCUYECKUMH, B TO YK€ BPEMs OHU MPAKTHYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT ITUPOKOE pac-
MPOCTPAHEHHUE JIJISl PEIICHUS Pa3HOTO POJia 33/1a4 BHYTPU CaMOM MaT€MaTUKHU U MPUKJIAIHBIX 3a-
nad. X ocBOEHHE MOMOXKET CTYJIEHTaM JIOTHYECKH BEPHO, apryMEHTUPOBAHO U SICHO CTPOHUTH
YCTHYIO U IUCbMEHHYIO PEUb, YCIEITHO MPUMEHITh HAKOIIIEHHBIE 3HAHUS B PO ECCHOHATBHON
JeSTeTLHOCTH.

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

Ha nepBoM 3aHATHY IO JUCIHUILTHHE CIEAYeT 0053aTeIbHO MPOUH(OPMHUPOBATH CTYACH-
TOB O BUIE B (OpMax TEKYIIEH U MPOMEKYTOUYHOW aTTECTAUMA 1O AUCITUIUIMHE, CPOKAX MX MPO-
BEJICHUS, YCIOBUX JOMYCKa K MTPOMEKYTOUHON aTTECTAllMU, IPUMEHSIEMbIX BUIaX TPOMEXKY-
TOYHOTO KOHTPOJIS.

N3noxenue TeopeTMuecKoro mMaTepHalia JOJKHO COMPOBOXKAATHCS WIUTFOCTPATUBHBIMHU
puUMepamMu, TIIATEIIBHO OTOOPaHHBIMU MPETIOAaBaTeIeM TaK, YTOOBI TEXHUUECKUE TPYIHOCTH U
BBIKJIQJIKH [IPU PELIEHUH 33]]Ja4l HE OTBJIEKAIU OT TJIABHOTO: OCMBICIICHUS UJIEU U CYTH IPUMEHS-
eMbIX MeTo10B. CIieyeT Bcerja yKa3plBaTh MPUMEPHI MPAKTHYECKOTO TPUMEHEHUST PAaCCMOTPEH-
HBIX Ha 3aHATHSIX ypaBHEHUU U GOPMYIL.

[IpakTrueckue 3aHATHS JOJKHBI OBITHh OPTaHU30BAHBI MIPETIOIaBaTENIEM TaKUM 00pa3oM,
9TOOBI OCTABAJIOCHh BpEeMs Ha MEPUOAMYECKOE BBIMOJTHEHUE CTYJEHTaMH HEOOIBIION caMOCTOs-
TeIbHOU padOTHI B Ay TUTOPUH JIJIsl IPOBEPKH YCBOCHHS M3JI0KEHHOTO MaTepuaia.
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[IpenogaBaTens, Beqyui MpaKTUYECKUE 3aHATHSL, JOJKEH COTJIACOBBIBATh YyUYEeOHO-TEMa-
TUYECKUM IJIaH 3aHATUH C IEKTOPOM, UCTIOIb30BATh €IMHYIO CUCTEMY 0003HAUCHUM.

[IpenogaBatento ciaenyeT 10OMBATHCS CUCTEMATHYECKONH HENMPEPBHIBHON pabOThI CTYACH-
TOB B TEUCHHE CEMECTPA, HEOOXOMMO BBISBIISTH CHUIBHBIX CTYICHTOB U ITPHUBJICKATH X K HAYYHON
paboTe, K y4acTHIO B pa3HOT0 pojia OJIMMITMAZaX U KOHKypcax.

CTyaeHT I0KEeH ONIyIaTh 3aMHTEPECOBAHHOCTH MPENOaBaTess B JOCTUKEHUN KOHEY-
HOTO pe3ysibTaTa: B NMPUOOPETEHHH OOYYaIOIIUMUCS MPOUYHBIX 3HAHUM, YMEHHH W BiaJeHUS
HAKOIUICHHOH MH(OpMaIHeid UIs pelieHus 3a/1a4 B Mpo(ecCuOHAIBHON IeITeThHOCTH.

5.1.1. Oo6pa3oBaTtejibHbIe TEXHOJIOTHH

[TpoBenenue 3aHATUH U aTTECTAlM{ BO3MOKHO B AUCTAaHIIMOHHOM (popMaTe ¢ IPUMEHEHUEM CH-
CTEeMBI IUCTaHIIMOHHOTO 00y4eHus yHuBepcutera (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX

kadenpoii «MaTemaTHKa» EKTPOHHBIX 00pazoBaTelbHBIX pecypcoB (DOP) mo Bcem pasznennam
nporpammsl (cm. 11. 4.4).

[Topsimok mpoBeneHuss paboOT B TUCTAHITMOHHOM (hOpMaTe YCTaHABIMBACTCS OTACIbHBIMU
pacropsHKEHUSIMU TIPOPEKTOpa MO y4eOHOH paboTe W/WiU IICHTPOM y4eOHO-METOUYECKOM pa-
OOTHI.

6.2. MeTroauueckue yKazaHus 1AJIsl 00y4aOUIUXCS 10 OCBOEHUIO
AUCHMIIHHBI

Paznen 1: nudpdepenunanbHoe ucHUCTeHNe PYHKIMI 0HOI NepeMeHHOM

[Tpu u3yuyennun quddepeHraaIbHOro ucuncienus GyHKIUA oHON epeMeHHOoi oOpaTuTe
BHUMaHUE Ha MOHATHE Ipenena QyHKIUY B TOUYKE U METOABI €ro BeluKcieHus. [penen — ogHo u3
OCHOBHBIX MOHATHH MaTemaThyeckoro aHanusa. Ilpu BblUMcieHUU npenesnoB (GyHKIMM HAJO,

0 o
NPeX/Ie BCETro, BBUSICHUTH XapakTep HeonpeneneHHOCTH | —, —, 0-00, 00 —o00,1” |. YToOsI

o0
OBJIAJIETh TEXHUKOW pEIIeHUs 3a]ja4 Ha BBIUMCIICHHUE MPEENIOB, HAJ0 3HATh JiBa 3aMevaTelbHbIX
npezena, TabJaMIly SKBUBAJIEHTHBIX O€CKOHEYHO MaJbIX, MpaBuiio JlonuTasns, pa3indyHble IpUeMbl
PAcKpBITUSI HEONPEEICHHOCTEN B 3aBUCUMOCTH OT BUAa QYHKIUHU U PEIIUTh JOCTaTOUYHO OOJIb-
110€ KOJIMYECTBO 3a/1a4.

[Ipy m3ydeHun TeM, MOCBSIIEHHBIX MPOU3BOAHON U nuddepennmany (GyHKUNU, HATO
OCMBICIIMTh UX T€OMETPUYECKHI CMBICIT, IOHUMATh pa3indie MeXay HUMU (auddepeHunan - 3to
IJIaBHAs JIMHEWHas 4acTh npupaiieHus Gpynkuun). TBepro 3HaTh (Kak TaOIUIy YMHOXKEHHU) pop-
MyJbl auddepeHInpOBaHUs OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIMHA U MpaBuia JudepeHpoBa-
HUs (Bce, KOHEYHO, HO 0COOEHHO MpaBuiio T depeHInpOBaHUS CI0KHON PyHKINN).

OOparure BHUMaHUE TaKXe Ha 0COOEHHOCTH U depeHInpoBaHus QYyHKIHMA, 3aJaHHBIX
B HESIBHOW (popMe, TapaMeTpUUIeCcKH, Ha prueM Jorapupmudeckoro qudQepeHnupoBanms.

Crenyer 4eTKO 3HATh U YMETh IPUMEHATH aJITOPUTM HCCIIEOBaHUS (GYHKLIUN U MOCTpOe-
HUS rpaUKOB: ONpeieleHne TOYEK pa3phiBa (M UX KiIacCU(UKALINIO), aCUMIITOT Ipaduka (BepTu-
KaJbHOM, HAaKJIOHHOW, TOPU30HTAIBHOI ), HEOOXOIUMBIE M JOCTATOUYHbIE YCIOBHSI MOHOTOHHOCTH
(GYHKIUH, CYIIECTBOBAHUS JIOKAJLHOTO SKCTPEMYyMa, MPOMEXKYTKOB BBITYKJIOCTH U BOTHYTOCTH
(GyHKIMU ¥ TOUeK meperuoa.

Paznen 2: nuddepennunanbHoe ncuucieHue PyHKIUi HECKOJIbKHX MepeMeHHbIX

[Ipu n3yyenun gaHHOTO pasnena oOpaTuTe BHUMaHUE Ha TO, UTO (DYHKIUS IBYX [TEPEMEH-
HBIX UMEET HArJIsHbIM TeOMETPUUYECKUN CMBICI — 3TO TOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE
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Hazno ocMbICTUTE MOHATHS YaCTHBIX MPOU3BOAHBIX U MONHOTO nuddepenimana u ocodeH-
HOCTb WX BBIYHCIICHHS, OBJQ/ICTh TEXHUKOW BBIYUCIICHUS MPOU3BOJIHBIX OT CIOKHON (YyHKITUU

HECKOJILKHX TepeMeHHbIX. CIlelyeT 00paTuTh BHUMAHKE Ha TO, UTO Juis pyHkuun Z = Z(X, y)
0%z  0°z
OXoy  OyoX

CMCHIAHHBIC YaCTHBIC IIPOMU3BOJHBIC BTOPOI'O IMOPAAKA paBHBI MCXKIY c000Ii: (TCO-

pema IlIBapua), To ecTh MOpAAOK TG PEPEHIINPOBAHIS HE UMEET 3HAYCHUSI.

Jlnst yHKIMU HECKOJIBKUX MTEPEMEHHBIX CKOPOCTh H3MEHEHUS (PYHKIIUHN B IPOU3BOJIHLHOM
HAIpaBJICHUU XapaKTePU3yeTCs MPOU3BOTHOM IO HANPABJICHUIO, & HAUOOJIBIIAS CKOPOCTh U3Me-
HeHHs QyHKIMK OyZeT B HaIpaBJIEHUH BEKTOPA IPaIMeHTA.

Cnenyer oOpaTtuTh B 3TOH TeMe BHUMaHHE Ha HEOOXOAMMOE U JOCTaTOYHOE YCIIOBUS Cy-
IIECTBOBAHUS IKCTpEMyMa (PYHKIIMU HECKOJIBKHUX ITEPEMEHHBIX.

Pa3nen 3: mHTErpajibHOE HCUHCIIEHHE

B unHTErpanbHOM MCYHMCICHUH peIaeTcs 3ajada, oOpaTHOM TOM, KOTOpas paccMaTpuBa-
nach B mudGepeHInaIbHOM UCYHCIICHUH . HEOOXO0IUMO HAWTH JIJIs1 JaHHOW (pyHKIIHH f (X) TaKyIo

(GyHKIHIO, MPOU3BOAHAS OT KOTOPOH OblIa OBl paBHa 3aaHHON. MIHTEerpupoBanue GpyHKIui — 10-
CTaTOYHO CJIOKHBIN pa3iell MAaTEMaTUKH, OBJIAaIeTh KOTOPBIM MOYHO TOJIBKO, €CJIH CTYACHT «BO3b-
MET» JOCTaTOYHO OO0JIBLIOE KOJIMUYECTBO UHTErPAJIOB Pa3HOro TUIIA.

Hano tBepao 3HaTh TaOiMIly MHTEIPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (PYHKLUH, OCHOB-
HBIE METO/Ibl HHTETPUPOBAHUS (3aMEHa ITEPEMEHHOH, MOIBEACHHUE MO 3HAK Ju(depeHImaia, HH-
TErpUPOBAHUE 10 YACTSIM, IPUEMBI BBIYUCIICHUS HHTETPAJIOB OT PAallMOHAIBHBIX ApoOeil, OT pas-
HOTO THIIa TPUTOHOMETPUIECKUX (PYHKIIHUH).

Hazno ocMbICcaUTh €IMHCTBO MOAX0AA K IOCTPOEHUIO ONPEEIICHHBIX, KPATHbIX, KPUBOJIH-
HEHHBIX, [IOBEPXHOCTHBIX MHTErPAJIOB — ITOCTPOCHUE HEKOTOPOM MHTErPajIbHOM CyMMBI M IIpe-
JIETIbHBIN TIEPEXO..

3HaTh r€OMETPUUECKHUM CMBICT U OCHOBHYIO ()OPMYJTy BBIYMCIICHUS ONPEACIEHHBIX UHTE-
rpanoB — ¢popmyisty Hetotona — JleiibHuna, reomerpuueckie U pu3nuecKue NpuiaokKeHus onpee-
JICHHBIX M KPaTHBIX MHTErPajoB, YMETh HAXOAWUThH IUIOIIAJb IUIOCKON (UIYpBl, JJIMHY KPUBOM,
00BbEM U IIOIIA/Ib OBEPXHOCTH TEJI BPAIIECHUS.

7. ®OH/I OLIEHOYHBIX CPEACTB

@DOH/JI OLIEHOYHBIX CPEACTB MpenacTaBieH B [Ipunoxkenun 2 k pabodeil mporpaMMe U BKIIIOUAET
pa3aensr:

1. MeTtoabl KOHTPOJIS U OLIEHWBAHUS PE3YJIbTATOB O0YUECHHUS.
2. I1Ikana ¥ KpUTEpUH OLICHUBAHUS PE3yJIbTaTOB O0YUCHUS.
3. OueHOYHBIE CPEACTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpoMexxyTOUHas aTTecTalus.
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Ilpunosicenue 1

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

15.03.01 «MammHoCTpOoeHHE)

IMpopunias «O60pyr0oBaHNE U TEXHOJIOTMH CBAPOYHOT0 MPOU3BOACTBA»

(pbakamaBp)
Ounas popma o0yuenust
T'ox Hadopa 2024/2024
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 uddepeHInanb-
HOTO  HMCYUCIEHHUI. MOHOTOHHOCTb
byHkum, skctpemyMbl. HeoOxonumeie
U J0CTaTOYHbIE YCIIOBUS MOHOTOHHO-

16



CTH, JIOKJILHOTO 3KCTpemyMa. Hccneno-
BaHHUE BBIMYKJIOCTH Tpaduka QyHKIUH.
Touku nieperuda.

1.8

OO6was cxema rcciae10BaHus PyHKIUH U
noctpoenus ee rpaduka. CBoicTBa
(GyHKUMH, HENpepbIBHBIX Ha OTpeE3Ke.
HauGonpiiee 1 HauMmeHblllee 3HAUCHUS
(GyHKLIHHU Ha OTpE3Ke.
CamocrtositeibHas padora Nel Ha ce-
MHMHape N0 (YHKIMSAM OJHOI mepe-
MEHHOM

1.9

Pasznen 2. DyHKIUS HECKOJIBbKHUX Ile-
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

17



[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 arreCcralnum

19-21

Bcero yacoB o AucuuILInHE

18

54

72

PI'P

cam.
pao.
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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 3HAHUSMH, YMEHUSIMH,
HaBbIkaMu. Ho noka3piBaeT HeriyOoKue 3HaHMs, IIPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OJJHAKO B PoOp-
MYJIMPOBaHHM OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXK]y aHa-
JIU30M, apryMEHTaluel U BBIBOJAMHU, B PEIIECHUM 33Ja4 MOTYT
coJiepxartbes rpyOble omuOKu. [l moaydeHus paBUIbHOIO OT-
BeTa TpeOYyIOTCS YTOUHSIOUIME BOIPOCHI.

HeynosnersopurenpHo

He BbInosnHEHBI 00s13aTeIbHBbIC YCJIOBHUSI NOATOTOBKH CTYy-
JAEHTA K INPOME:KYTOYHOM aTTEeCTAllUH, INPELyCMOTPEHHBIE
nporpammoit aucuuriueel, MW crygeHT 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 3HAHUAMU U YMEHUSIMU.

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 | Ok3ameHanuoHHble | CpeCTBO NPOBEPKM 3HAHUM, yMeHuH, | DK3aMeHallMOHHbIE
OueTHI HaBBIKOB. MOXKET BKJIFOYATh KOMIUIEKC T€O- | OUJIETHI
5K PETUUYECKHUX BOIIPOCOB, 3ajad, IPaKTHYe-
(9b) CKUX 3aJaHuil.

3.1. Tekyuuii KOHTPO.JIb

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

Conep:xanue pacuyeTHO-TpaguIecKuX padoT.

PacuerHo-rpajduueckas padora Nel no auddepeHunanbHOMy HcUMcIeHUI0 GyHKUMA OXHOMI
NepeMeHHOH

Kpatkoe copeprkanue 1 3Tarsl pacdeTHO-rpaduueckoil paboThl:
[Ipenen yucnoBoil nocne10BaTeNbHOCTH, IIpeien (PyHKINU.
HccnenoBanue GyHKIIMHA HA HEMPEPHIBHOCTb.

Brruncnenue npou3BoAHBIX QYHKIUH.

HccnenoBanue GyHKIMH, TOCTPOCHUE IPaUKOB.

PacuetHo-rpaduyeckasi padora Ne 2 no pyHKUMAM HECKOJIbKHUX IlepeMeHHbIX.

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 HCUHMCICHUIO.

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

Meroas! uHTErpUpOBaHUs. BriunciaeHue HeonpeIeIeHHbIX HHTErPAJIOB.
Bmoporti sman:
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[TpunoxeHus onpeeNeHHBIX HHTETpaioB. VccienoBanue cXoIMMOCTH HECOOCTBEHHBIX HHTETpa-

JIOB.

KoMniekT 3anannid

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

Teopus npeaesos u nuddepennupoBanue GyHKIUN OTHOH NepPeMeHHOM

1. Haiitu npenensr:

(2- n)2 -(1+ n)2

Jn+2-38n°+3

lim lim
2 27
"> (1+n)" —(2-n) e {n+5+n
n2
. (2n*+3 )
lim| = ) I|mn( n2+1—n), _ (n-10)""
n—»o 2n +1 n—o nllﬁm(70 m .
lim 2x2 +11x +15 lim 4x?
x>-3 X+3 x>0 sin? 3x
. 2n+1_5n—1 - . .
!mw 0 sin 3:: Ilmo(l_BX)ctm
x>01_ @ X—>+
0, X<—-x

2. VlccnenoBath Ha HEMPEPHIBHOCTH U BBIMIOJIHUATD YEpTEX: Y = sinx, —r<x<0

7, X=>0

3. Haiitu npou3BoHyI0 QyHKIMU:

2(3x3 +4x° — x—2)

y= 15v1+ X '
y - arctg M

V2

_ COosbx
Y= 3sin(12x+1)

y = arctg® Inﬂ
X+2
3

sin(x—2y)+x—:7x
y

4. CocTaBUTh YpaBHEHHs KacaTeIbHOU U

y=x%+8x 32, X, = 4.

y = Inarcsiny/1-e”*.

3P+l
-
t3
=sin| —+t |.
2 1 -
y =arctg” ———+sinIn2x
1-2x°

y =(Vx)
X =e"' cost, y:et cost

HOpMaJIi K JaHHON KpWBOM B TOUke ¢ abcumccon X;:
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1
5. IIpoBecTH MONHOE UCCIIE/IOBAHNE U IOCTPOUTE rpaduk f (x) = X2+ =
X

(I’yHKIIHH HECKOJBbKHX NNEPEMECHHBIX

o "
1. Haiiti yacTHBIE IIPONU3BOAHEIC BTOPOI'O IIOpsAaKa, Y6CI[I/ITBC$I, qTo ny = Zyx .

Xy

2
2. Haiitu rpaauent gyskunn z = f(x,y) Btouke Mg(Xg,Y): z :yT , M,(46).
X

3. UccaenoBath Ha 9KCTpeMyM QYHKIHIO Z = X* =X+ y2 +2y.

HNuTerpupoBanme

Borunciantb HEOIIPEACJICHHBIC HHTEI'PAJIbI

j dx
2(x+/x

-3
x2—6x+18" X2 +6x+5" (x-6)(x+2) ' x2+3 " cos’X

IX-Z_XdX, _[(X +1)e*dx, [ xcos3xdx, IEXCOSXdX,

]

Boruucautnb onpeaeJICHHbIC HHTErpaJibl

7.6 1 1 el
[ 3sin? xcos xdx dx [(x-1)e*dx dx

0 ' £N/1+3x' 0 ’ {x\/7+lnx'

e 2 1+ x° -4 dx 1x? 42X
dx —, ——dXx,
{1+\/3x 2’ _jzarctgx {(3x+5)2 { X2 +1

NERNE 2 > 7.6 1
| ——=dx, [V4-x"dx, IBsinzxcosxdx, Id—x
0 V1+x? 0 0 o V1+3x
1 e?
dx
(x—1)e*dx, _—.
! Jl. XA/ 7 +1Inx
Heco0cTBeHHbIE HHTETPaJIbI

1. YkaxwuTe, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SBIISICTCS CXOISIIIMMCS

T\/;dx, Tx‘sdx, T\/?dx .
1 1 1

dx

2. BeruncauTe MHTErpall, YyCTAaHOBUTH €0 CXOANUMOCTD WIIA PACXOJUMOCTh j
el X3

o0

3. Beruncnuthb HUHTCrpall, YCTAHOBUTL €T0 CXOAUMOCTD HUJIN PACXOAUMOCTDb jln xdx
1

a dx
4 BI:I‘{I/IC.HI/ITI: HGCO6CTB€HHI>II/I I/IHTeraJI j \/— yCTaHOBI/ITb €ro CXOOnuMOCTh UJIN

"o Z_X2+3y2
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PacxoJUMOCTb.

1
dx
5. BBI‘II/ICJ'II/ITB HCCO6CTB6HHBIﬁ I/IHTeraJ'I 25 YCTaHOBI/ITB €ro CXOoAuMOCTh UJIN
-1
paCXOI[I/IMOCTb.

KparHble uHTErpaibl

1. I3MeHUTh NOPSAOK MHTETPUPOBAHUS B IBOITHOM HHTETpalie

6—-X

2 _
a. !dxz_[ f(x,y)dy, b. idyzﬁf (x, y)dx-
X y

2. BeraucnuThb J.J.(lo —x? — y?)dxdy, D={(x,y)|1<x<2 0<y<2}.
&)

3. Beruucaure

H(lezy2 +16x°y* )dxdy;

D

D: x=1 y=xy=-Vx.
4. BeIYnCIUTH

2
[J(x* +y)dxdy, D — MHOXeCTBO TOUYEK ILIOCKOCTH, OrPAHHYCHHOE THHUSIMH
(D)

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

5. Haiitu nnomane GUrypsl, OorpaHU4E€HHON TaHHBIMU JTUHUSMU
y=3/x, y=4e*, y=3y=4.

. . 2
6. Haiitu mmomanes ¢Gurypsl, orpaHudeHHON JmHUsIME Y =X, y=—x+2

8. HaiiT 00beM Terna, moyueHHoro BpamieHrneM Bokpyr ocu OY  ¢Gurypsl, orpaHHueHHON JTHHU-
3

s Y=X, y=1 x=0.

9. Haiitu 00beM Telna, MoaydeHHOro BpaiieHueM BOKpyr ocu OX Gurypsl, orpaHHueHHON JINHK-
2 2

avmu Y=X, Y =X,

KonTpoJbHbIe padoThl (IpUMeEpHI)

BapuaHTt

1. [Toctpouts rpaduk: y = 3cos2x

2. Halitu npenensr:
(5-n)"+(5+n)° 1— cos 2x X oxtox-2
2) lim=——>>2<~ lim
“”n°]°(5—n)2—(5+n)2 e D 2 ex-2
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1

4) Iim—“xz_x_l 5) Iim(wsz& Iim(x—\/xz—x+1)

2 In(x-1) x=0\ 1+ XCOS X X300
—X, X<0

3. HccnenoBaTh Ha HENPEPLIBHOCTD U BBINOIHUTh YEPTEK: Y =4 X°, 0 < X < 2

3, X>2
Bapuant
1. Haiitu mpou3BOaHYIO y;:
Jx
a) y=arctg®In—— 6) y =(~/x
) y=arctg”in——= ) y=(Vx)
x? t
B) Sin(X—2y)+—=7x r) x=e'cost, Y =€ COSt
y
2. Haiitu lim 11
x>o| X arctgx
3. IIpoBecTH MONHOE MCCIENOBAHKUE U ITOCTPOUTH rpaduk f (x)=x* + iz .
X
Bapmuanr.
ou
Nel. BoruncnauTs Npou3BOIHYIO IO HAIIPABJIEHUIO .~ W HAalTH MOAYJb BEKTOpA rpajii€HTa JJIs

X .3 .0
bynxm U = 2XYy + T +Z" B Touke A(6,9, 1) B HAIPABJICHUH, COCTABJISFOIIEM C OCSIMH KOOP-

a cosa=—, COSff=—, y<—
JAWHAT YTJIbI ’ = y .
g 7 7 4 2

Ne2. Uccnenosats Ha skctpemym dpyrkmo Z = Xy(1— 4x* —4y) —5.
. dz
Ne3. z=In(y—x*), x=+/sint, y=cost. Haiiru pre

Bapuanr
Boiuucanumo:

" dx h
1. ) 2. |(2x+1)-Inxdx .
L/E -2 ! (@x+1)
3x -4 sin’ 3x 2x—1
3. dx. 4. dx. 5. | ——dx.
jx2+4x J'cosz3x I,/4_2x_x2
1. BBIYHCIUTH HHTETPAJIBL:
+00 s +00 dx
xe ™ dx . - .
'1[ '!x -VInx

N306pa3uth 001aCTh HHTETPUPOBAHUS U U3MEHHUTH MOPSAJOK UHTEIPUPOBAHUS B IOBTOPHOM HHTE-
rpane

0 Vas-x?
[dx [ 7Gxy
-4 0
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Boruncnute miomanbs GUrypbl, OrpaHUYEHHOM JMHUSIMHU

y=2-x", y=x.
BapuanT 3a1aHMii TPEHMPOBOYHOIO TECTA.
3anaum
arcctgs/x
1 yacTp 1. y=sinlnx, y,y"—? 2. y=—xg\/_, dy—? 3.

y=3x*+xe*,%,=2/1x=0,1, Iy-?

4. HaiiTi mpOU3BOJIHYIO y; :

a) = 5’Sin4 X—3 6) y:Xarctg7x
X

B) e¥ +X=c053x r) X=C0St+sint, y=sint—tcost

X
5. MccnenoBars Ha oketpemyM f (X)=(X— 3)2 (x-5).
2X

6. HaiiTu uHTepBaibl MOHOTOHHOCTH Y =—.
X

7. Haiitu HauOonblee, HauMeHbIIee 3HaYeHUE (PYHKIIMH f (X) = ? —-16X na OTpe3Ke [—5;1] .

8. IlocTpouTs KacaTenbHyIO K rpaduxy GyHKIUN f (X) =3arccos X* B Touke X :% .

2 9acTh 9. Haiitu npenensr:
_ (3+n) =(2+n)’ X2 +2x-3
1) |Im( )2 ( )2 2)lim tg2x 3) lim———— 1) Iim@
nﬁoo(2+n) —(1—n) x>0 @2X _1 x=>-3 X° +5X° +6X o7 tg3x
3 yactnp
0, X<—x

10. MccnenoBaTh Ha HENPEPHIBHOCTE M BBIIOJIHUTE YepTesk: Y =4SINX, —7 <X <0,
7, X=0

X3

X —4

11. TIpoBecTH TIOTHOE HCCIEOBAHNE H IOCTPOUTH rpaduk | (X) =

Kpurepun ouenku:

- OLIEHKA «3a4TE€HO» BBICTABIIIETCS CTYJAEHTY, €CIIU OH PErYJIIPHO B TCUEHHUE CEMECTPA IIPEACTABIISII
pELIeHMs 3a/1a4, BBIIIOJHNI ITOJIHOCTBIO BCE 33JIaHUS M MX 3aIMTHII, OTBETUB HA BOIPOCHI MpENoja-
BaTes;

- OLICHKA «HE 3aYTCHO» BBICTABIIETCS CTYAEHTY, €CIIA OH HEPETYJISIPHO B TCUEHUE CEMECTPA Ipel-
CTaBIISUI PELICHUs 3a/1a4, BHIIOIHUII 3a/laHHs HE TIOJTHOCTBIO MM BOOOIIE HE MPEeACTaBIsT paboThl
Ha IIPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETAX Ha BOMPOCHI IPEIOAABATENS.

Jj1g mpoBeieHust TEKYILEro KOHTPOJISl 3HAaHUM CTY/IEHTOB B IUCTAaHIIMOHHOM (opMaTe B pas-
paboTtaHHbIX Kadeapoil «MaTtemaTrka» OHIAHH-Kypcax MUMEIOTCS MPOMEXKYTOUHbIE (IPOOHBIE) Te-
CTHI.

3.2. IIpomeskyTOUHasi aTTECTALMA
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[TpomMexxyTouHast aTTecTanus - (3K3aMeH) MPOBOUTCS 110 OUIIETaM B YCTHOU (hopMme.
Bpemst a1 moAroTOBKM OTBETa Ha BOMPOCHI He Ooiiee 45 MUH.

buner BkiItoyaeT TEOpETUUECKUNA BOIIPOC U 33/1aUH.

KomruiekTsl s5K3aMeHallMOHHBIX OUJIETOB XpaHATCs Ha kKadeape «MaTemaThkay.
TunoBbie BApUAHTHI OWJIETOB NPUJIATAOTCS.

NS

o

10.

11.

12.
13.

14.
15.

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

23.
24,

25.
26.
217.
28.

KommniekT Bonpocon

0 IUCLHUIUINHE «MaTeMaTHYeCKHHA aHAJIU3»

JAuddepenuunanbroe ucuncjienne GyHKIUil 0IHON MepeMeHHOM

[ToHsATHE TEepeMeHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUS.

MoHATHE (PYHKIIMOHATEHOM 3aBUCUMOCTH, KiIaccuPHuKaIus (yHKITHA.

OmnpeneneHne 1 TUIBI YACIOBOM MOCIEI0BATEIIBHOCTH.

[Ipenen unciaoBoi mocinea0BaTeIbHOCTH. Apu(MeTHYSCKUE ONepariyl HaJl MOCIe0BaTeIbHO-
CTSIMH.

VYcnoBus CylecTBOBaHHUS KOHEUHOT'O MPeesia YUNCIOBOH nocieoBareabHocTy (TeopeMbl Ko
u Beiiepmtpacca).

BTtopoii 3ameuaTenbHbIi Ipeaei.

ITpenen pynkuuu. Onpenenenus. I 'eoMmeTpudeckas MHTEpIIpEeTaLUs NOHATUS Ipesesna QyHKIHH.
CBoiicTBa npeIesoB.

beckoneuno mainblie, 0eCKOHEUHO O0bIINEe QYHKIUH.

IIepBbIit 3aMeUaTenbHbIN Npeae.

beckoHeyHO Masble BeIMYUHBI. DKBUBAJICHTHbIE OECKOHEYHO MaJble M UX MCIIOJIb30BaHUE MPU
BBIUHCIICHUH NpeesioB. Tabnuia 3KBUBAJICHTHBIX O€CKOHEUHO MAaJIbIX.

HenpepbIBHOCTH PyHKILIMHM B TOUKE U Ha poMexyTke. OnHocTopoHHue npenensl. Knaccuduka-
1[1sl TOYEK pa3pbiBa rpaduka.

CaoiicTBa (yHKIMH, HEMIPEPBIBHBIX Ha oTpe3Ke (TeopeMbl Beiiepmtpacca, bonbuano — Komm).
[TpouzBoanas. ['eomerpruueckuii u pusMvIecKuil cMbICT por3BoAHON. KacaTenbHas 1 HOpMab
K IUIOCKON KpUBOM.

Tabnuia npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

CBs3b MEXy CYLIECTBOBAaHMEM MPOU3BOJAHON (PYHKIIMHM B TOUKE M HETIPEPHIBHOCTHIO (PYHKITUH
B TOM 7K€ TOYKE.

ITpou3BoaHas cyMMBbI, IPOU3BEACHHUS, YaCTHOTO. [Ipon3BoIHAs CI0KHOM U 00paTHOM (QyHKIIHIA.
[IpousBoHas napaMeTpuUuecKy 3aJaHHON (PyHKINU.

[TpousBoaHas GyHKLINH, 3aJaHHON HESBHO.

JuddepennnpoBanue CI0XKHON MOKa3aTeIbHON QYHKIUH.

Huddepenuupyemocts. Auddepenman. ['eomerpuueckuii cMmpica nuddepenuana.
[IpousBoHbie U AU PepeHInanbl BEICIINX MOPAIKOB.

OcHoBHBIE TeopeMbl AuddepeHnrambHoro ucurciaenus (teopema depma, Teopema Poist, Teo-
pema Jlarpanxa, Teopema Komn).

IIpasuno Jlonurans.

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

AcuMnToThI rpaguka QyHKIUH.

OkerpemyM. Heobxommoe yciaoBre 3kcTpemMyma.

JlocTaTOYHBIE YCIOBUS KCTPEMyMa.

JlocTatouHoe yciaoBUe Bo3pacTanus (yObIBaHHs) (DyHKIINU.
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29.
30.
31.
32.

ook wnE

© oo~

CoNoOA~WNE

O Nl o
~AWNEO

15.
16.
17.
18.
19.

20.

HaubGonpiiee n HanMeHbIlee 3HaYeHHS (YHKIIMA HAa OTPE3KE.

BrinykiiocTs, BOTHYTOCTb, TOUKa Neperuda. JloctaTouHoe yCIOBUE BOTHYTOCTH (BBITYKJIOCTH).
Heo6xonumoe ycinoBue ToUkH neperuda. JJocratounoe yciioBue neperuoda.

OOm1ast cxema IOCTPOCHHUS ¥ UCCIIeoBaHus Tpaduka QyHKIHH.

@OYHKIHUHN HECKOJbKHUX NepeMeHHbIX

Omnpenenenue ¥ reOMETPUIECKUNA CMBICT (DYHKIIUHU IBYX NEPEMEHHBIX.

JIunuu ypoBHS QYHKIMHU IBYX ITEPEMECHHBIX.

YacTtHble TPOU3BOHBIE (PYHKIIUH HECKOJIBKUX MIEPEMEHHBIX, UX T€OMETPUUYECKHI CMBICIT
OyHKIMN HECKOJIBKUX IEPEMEHHBIX, HOHSATHE TTOJHOTO TuddepeHnuana.
JuddepenunpoBanue cI0KHbIX QYHKINNA HECKOIBKUX EPEMEHHBIX.

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

[IponsBoaHas pyHKINU HECKOJIBKHUX IMEPEMEHHBIX 10 HAIPABJICHUIO.

[Tpou3BoHAs 11O HAMIPABICHHUIO U TPAJUEHT CKAISIPHOTO TIOJISL.

OKcTpeMyM (PyHKIIUM HECKOJIBKUX ITEPEMEHHBIX.

. HeoOxoaumoe u goctaToyHOe yCciaoBHs 3KCTpeMyMa (PYHKIMH JBYX NEPEMEHHBIX.

HNHTerpajbHoe HCYHCICHUE

[TepBooOpazHas, HeonpeaeneHHbIH nHTerpai. Tabnuia OCHOBHBIX MHTEIPaJIOB.
3aMeHa NepeMEHHON 1 UHTErPUPOBAHUE 10 YACTSIM B HEOIIPEJICIICHHOM HUHTETpaJIe.
WHTerpupoBaHue ¢ IOMOIIbIO MOABEIEHH 1101 3HaK AuddepeHnuana.
HHuTerpupoBaHue palioOHAIbHBIX APOOEH.

WuTerpupoBaHue Mo 4acTAM U 3aMEHa IIEPEMEHHON B OIIPEJEIICHHOM MHTErpase.
WHTerpupoBaHue TpPUrOHOMETPUYECKUX (DYHKINN, OCHOBHBIE TPUEMBI.
WHTerpupoBanue nppaoHaIbHbIX (yHKIHUHA.

YHuBepcabHass TPUTOHOMETPUYECKas ITOACTAHOBKA.

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

. [IpunosxeHus onpeaeneHHOro NHTerpajia K perieHro TeOMETPUUECKUX U (PU3UIECKUX 3a/1a4.

. Berurciienue miomanei ¢ mnoMoIbIO ONPEAEIEHHOI0 HHTErpaa.

. Beruucnenue miomaau v JJIMHB KPUBOM, 3a/IaHHOW YPaBHEHUSIMU B ITapaMeTPUUIECKOl (opme.

. Berunciienue miomaan KpUuBOJIUHENHOTO CEKTOPA B MOJISIPHBIX KOOPAWHATAX.

. Berunciienue miomanei B MpssMOYTOJIbHBIX Y MOJIIPHBIX KOOPJMHATAX C MOMOUIBIO OMPEIEIICH-

HOT'0 MHTErpasa.

Boruniciienue 1auHbI JYTH ¢ TOMOLIBIO ONPEAEIEHHOr0 HHTErpaia.

Brruncnenue nnuHbl 4y KpUBOH, 3aJaHHON apaMETPUYECKHU.

Beruuciienne o0bema Tela BpalleHus ¢ IOMOIIBIO ONPEAEICHHOT0 HHTErpaa.

Brluncnenue miomaay NoBEpXHOCTH Tejla BPaLLCHMSL.

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

HecoOcTBeHHBIE HHTETpaNIbl OT Pa3PhIBHBIX (QYHKIUH.

TunoBble BADUAHTHI OUJIETOB
110 JUCHUIIIIMHE «MaTeMaTHYeCKU aHAJIHN3»

MMHUCTEPCTBO OEPA30BAHMS 1 HAVKHU POCCUNICKOI ®EJIEPAITN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICHIEI'O ObPA30OBAHUMA
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«MOCKOBCKHUM HOJII/ITEXHICI‘-IECKHﬁ YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

@akyabpTeT 6a30BbIX KOMIICTCHIINH, Kadenpa «MaremaTtuka»
Jucuuniamaa «MaTeMaTHYeCKHil aHAIN3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

1. IlepBooOpa3Has, HeolpeneaeHHbINH UHTErpall. Tabnniia OCHOBHBIX HHTETPAJIOB.
) B . dx
. BerumcnuTs HeonpeaeneHHbII HHTErpa f .
V5-X +v5-X

3. Haiitu rpaguent pyHkiuu Z=Y,/Xy B TOUYKe M0(1,4) .
4. Ykaxwure, KAKOH N3 HECOOCTBEHHBIX MHTETPAIOB SBIISIETCS CXOAAIMMCS

[Vxdx, [xPdx, [Vxdx.
1 1 1
5. HaiiguTe S5KcTpeMyMbl U Touky neperuta ¢pyuxmun Y = (X —1)e‘X.

YTBepkaeHo Ha 3aceqannu Kadeapsl MatemMaTrku «_03» 05 2023 r., mporokos Ne 10

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

MHHHUCTEPCTBO HAVKH U BBICLLIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALIUN
®EJIEPAJILHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
VUYPEXJIEHWE BBICIIETO OFPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®daxynbTeT 6a30BBIX KOMITETEHITHH, kadenpa «Marematuka
JucnunnuHa «MaTeMaTHYeCKU aHaJIn3)
Kypc 1, cemectp 2

DK3aMeHaAlMOHHBII ouaer No 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO M BTOPOro TUMa. [[OHATHS CXOAUMOCTH U PACXOAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
_2t?
1+t = 1+6%

2. Haiitu mpon3BonHy0 (QpyHKINH, 3aJaHHOW APaMETPUIECKU X =
2 2
3. MccnenoBats Ha sxcTpemyM dyskmmio Z =X —X+Y +2Y.
7.6
4. BblYMCINUTD OINpeIeIeHHbIN HHTerpal jBSinz X CoS xdx.
0

5. Haiitu 06beM Tena, moy4eHHOTo BpatieHueM Bokpyr ocu OX ¢urypsl, orpaHn4eHHON JTHHU-
3
s Y=X, y=1 x=0,

YTBepkeHo Ha 3aceaannn kadeapsl MaTemMaTiku «_03» 05 2023 r., mporokos Ne 10

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

J1s mpoBeIeHUs IPOMEKYTOUHOTO KOHTPOJIS 3HAHUH CTYA€HTOB B IUCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MaTreMaTHKa» OHJIAMH-KypcaX UMEIOTCS HTOTOBbIE TECTHI.
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