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1. Hean, 3a0aum ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
TUCHUILIAHE

K oOCHOBHBIM yensam OCBOCHHS AUCHUIUIMHBI «MaTeMaTHYeCcKUid aHallu3» CIeayeT
OTHECTHU:

- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;

- IpUOOpETEeHHE CTYAEHTAMU LIMPOKOI0 Kpyra MaTreMaTH4YeCKMX 3HaHUM, yMEHUH U
HAaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYACHTOB K HMHIYKTUBHOMY M JEIYKTHBHOMY MBIILICHHIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON UHTYULINH;

- YMEHHE CTYJCHTAaMH pa3BUBaThb HABBIKM CAMOCTOSTENILHOIO HM3Y4YCHHs YYEOHOH H
Hay4HOU JIMTEPATYPBI, COJIECPKAIIECH MAaTEMaTUYECKUE CBEICHUS U PE3YNIbTAThI;

- TOJTrOTOBKY CTYIEHTOB K JEATEIIbHOCTH B COOTBETCTBUU C KBaIM(PHUKALMOHHOM
XapaKTepUCTUKON OakalaBpa IO HAmNpaBiICHHIO, B TOM 4YHcle (opMHpoBaHUE YMEHUU
HCTIOJIF30BaTh OCBOCHHBIE MATEMaTHUECKUE METOIBI B IPOPECCHOHATHLHOMN 1S TEILHOCTH.

- TIOJATOTOBKY BBICOKOKBATU(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHUAX
u(ppoBOl TYypOYIEHTHOCTH M BBICOKUX TEXHOJIOTUYECKUX PUCKOB COBPEMEHHOH LU(pOBOH
SKOHOMUKH.

K ocHOBHBIM 3a0auam OCBOEHMSI AMCUMIUIMHBI «MaTemMaTuyecKuil aHajau3» Cleayer
OTHECTH:

- OCBOCHHE CTYACHTAMH OCHOBHBIX NOHSATHH, METOJO0B, (HOPMHUPYIOMIHUX OOIIYIO
MaTeMaTHYECKYIO OJITOTOBKY, HEOOXOIUMYIO /JIsl YCIIEITHOTO PEIIeHUs TPUKIATHBIX 3a7a4;

- (hopmupoBaHue y CTyaeHTa TpeOyemMoro Habopa KOMIETEHIINM, COOTBETCTBYIOLIUX €0
HAIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/a.

OOydenne mo guciuIuinHe «MaTeMaTHUeCKHid aHaJM3» HampaBlIeHO Ha (QopMHUpOBaHUE
y oOyyaromuxcs ciueayomux kommereHuid B cooTBeTctBuH ¢ PI'OC 16.03.03 (ypoBeHb
OakanaBpuaTa) 10 HaIPaBJICHUIO MOATOTOBKU «XOJIOAWIbHAS, KPHOTEHHAS! TEXHUKA U CUCTEMBI
JKU3HEOOEeCTIeUeHHs», YTBEPKACHHBIM TpHUKa3oM MHUHHCTEPCTBA OOpa3oBaHMS U HAyKU
Poccuiickoit ®eneparuum ot 01.06.2020 1. N 698.

Koa n NaaukaTopsbl JOCTHKEHUS KOMIIETEHINH
HAMMEHOBaHME
KOMIIeTeHIMii

VK-1. Criocoben
OCYUIIECTBJISITh MTOUCK,
KPUTHYECKUH aHAJIN3 U
CUHTE3 UH(pOpMAIIH,
MPUMEHATHh CUCTEMHBIN
MOAXO/ 1JIsl PEIICHUS
IMOCTaBJICHHBIX 3a/1a4

NVYK-1.1. Awnanusupyer 3amady, BbIIeIsAsI €€ 0a30BbIC
COCTABJISIFOLIUE

NVYK-1.2. OcymecTBiasieT MNOUCK, KPUTHYECKU OLCHUBAET,
0000111aeT, CUCTEeMaTH3UpPyeT U paHXupyeT HHpopMauo,
TpeOyemMyro /ISl pelIeHts OCTaBIEHHON 3aauu

NYK-1.3. PaccMaTpuBaeT 1 mpejyiaraeT paioHaIbHbIC
BAPUAHTHI PELIECHUs II0CTAaBIEHHOM 3a/1a4M, UCIIOJIb3Ys
CUCTEMHBIN MOJIXO0JI, KPUTUYECKH OLIEHUBAET UX JOCTOMHCTBA U
HEJOCTATKU

OIIK-2. Cnocoben
HCIIOJIB30BATh
MaTEMATUYCCKUE,

NOIIK-2.1. Ymeer pa3zpabaTeiBaTh MaTeMaTHUYECKHE MOIETU
XUMHYECKHUX U OMOTEXHOJIOTUYECKUX MTPOLIECCOB U
aHAJIM3HUPYET UX 3PPEKTUBHOCTD.




¢busnveckue, GU3NKO-
XUMUAYECKHE,

XUMHYECKHE METOJIbI JIJIst
perieHus 3ana4y

npOhECCHOHATbHOM HOIIK-2.3. YMeer aHanu3upoBarth 3PPEKTUBHOCTE

TEXHOJIOTMYECKUX I1apaMeTPOB M YIIPABICHUS
IIPOU3BOJICTBEHHBIX IIPOLIECCOB.

HNOIIK-2.2. YMeeT ucnoiib30BaTh MATEMATHUECKHIE MOJIETU
[IPU TPOECKTUPOBAHUHU ATIAPATOB, TEXHOJOTUYECKUX JTUHUN U

ACATCIIbHOCTH o
MaT€MaTUYCCKHUX MOJCIIEU U IIPOCKTOB C UCITIOJIb30BAHUEM
MH(POPMAITMOHHBIX TEXHOJOTHM.
2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JluctumiinHa OTHOCHTCS K o0s3aTenbHON dvactu Onmoka bl: Moayns «Martemaruueckue

€CTCCTBECHHO-HAYYHBIC TUCHUIIIMHBD).
I[I/ICLII/IHJII/IHEI «MateMaTH4YeCKHi aHalIn3) JJOTHYSCKH CBSI3aHa CO CJICAYIOUMHU JUCHUTTIIIMHAMMA

OO0mas

- MaTeMaTHYECKUN aHaJIu3;

- huswmka;

- TEOpHUs BEPOSATHOCTEH M MaTeMaTHUECKasl CTAaTUCTHKA,;
- MaTCMaTU4CCKUEC MCTOJAbI MOACIIMPOBAHUSA (1)I/I3I/I‘~I€CKI/IX IMPpOLECCCOB;
- TeOpeTUYeCKasi MEXaHUKa;

- MEXaHHUKa XXUIKOCTHU U rasa,

- TEPMOIUHAMHUKA;

- TEIIOMAcCOOOMEH;

- TEOpHUs MEXaHU3MOB M MAIIIVH;

- IPOYHOCTHb MAIlMH U arperaToB;

- CHCTEMbI aBTOMATH3WPOBAHHOI'O pacyeTa U aHalli3a,

- OKOHOMMKaA U OpraHu3anusa Mponu3BOACTBA.

3. CTpykTypa u coaep:kaHue TUCUUILITHHBI

TPYAOEMKOCTb JUCIHUIUIMHBI COCTABIISAET 4 3aueTHbIe eAMHMIIBI -144 yaca.

3.1. Buasl yueOHoii padoThl U TPYA0EMKOCTh

Ne
n/n Bun yueoHoii padornl f;)g)y;qecTBO CemecTtp 2
1 | AyauTopHble 3aHATHS 72 72
B ToM uucne:
11. | Jlexuun 18 18
12. | CemuHapCKUe/PAKTHUECKUE 3aHITHS 54 54
13. | JJaboparopHbie 3aHATHA - -
2 | CamocTosiTe1bHAs1 padoTa 72 72
3 | IpoMexxkyTouHasi aTTeCTALUSA
9K3aMeH c) €)

n



HToro 144 144

3.2. TemaTnyeckuii NJIaH U3y4eHUs TUCHUNITHBI

Pasmemién B mpunoxenuu 1 k pabodeit mporpamme.

3.3.  Conep:kaHnue pa3aejoB IMCHUTLTHHBI

BBeaenue

[Ipenmer, 3a1aun u coepkanre AUCUUTIMHBL. OCHOBHBIE ATAIbl Pa3BUTHS JUCIIUILINHBL.
CrtpykTypa Kypca, ero MecTo 1 poJjib B OATOTOBKE OakanaBpa, CBA3b C IPYTUMH IUCHUIUITMHAMU.

Paznea 1. luddepennuanbraoe ucuuciaenue GyHKumnii 01HOM nepeMeHHO |

Tema 1. Hucnoas nocneaoBarenbHOCTh. [Ipenen uncnoBoil mociaea0BaTeIbHOCTH U €T0
coiicTBa. @ynkuus. [locrpoenue rpadpukoB pynkuuit. [Ipenen pynkunn. OCHOBHbBIE TEOPEMBI O
npenenax Gynkuuu. [lepBelii 1 BTopoii 3aMedarenbHble nipeaesbl. CpaBHEHHE 0ECKOHEYHO MajIbIX
1 0ECKOHEYHO OOJIBLIMX BEJTUYMH. DKBUBAJIEHTHbIC OECKOHEYHO MaJIble BEIMYHUHBI.

Tema 2. HenpepbIBHOCTh QYHKIIMI B TOUKE M HA IPOMEXKYTKE, TOUKHM pa3pbiBa PyHKIINH,
ux Kiaccupukanus. ACUMOTOTH rpaduka GyHKINH, UX KIacCU(UKAIIHSL.

Tema 3. [IpousBoanas yakmun. ['eomerpudeckuii 1 GU3NIECKUA CMBICT TPOU3BOIHOM.
[TpaBuna quddepeHipoBanus U GOPMYIIbl BBIYMCICHUS TPOU3BOAHBIX. TabauIa npou3BOAHbBIX
OCHOBHBIX JJIEMEHTapHbIX (QyHKUUI. BbluncieHue Npou3BOAHBIX (QYHKIMM, 3aJaHHBIX
pas3InYHBIM 00pa3oM.

Huddepennnan. [IponsBoansie n auddepeHnnansl BEICIHUX MOpAaKoB. [IpubnmxkenHbe
BBIUUCIICHHSI C IOMOILIbIO U HepeHInaloB.

Tema 4.[lpasuwio Jlonurans. Popmyna Teitnopa. PackpbiTie HeomnpeaeneHHOCTEN
pasiinyHoOro Tuma. Pa3no)keHue OCHOBHBIX 3JIeMEHTapHbIX (yHKuuid no Qopmyne Teinopa.
[TpubnmxeHHbIE BEIYUCIICHUS ¢ TOMOIIIBIO (hopmyibl Teitnopa.

Tema S. OcHoBHbBIE TeopeMbl UG GEpEeHINATBbHOIO HUCUUCIEHUs. MOHOTOHHOCTh
¢byHKMHM, 3KcTpeMyMmbl HeoOxonumble M JOCTATOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIBHOTO
skcTpemyMma. HccnenoBanue BwinykiocTd rpaduka (ynkuuu. Touku mneperumda rpaduka
(GYHKIIIH.

OOmas cxema uccienoBaHus (GYHKIMU U MOCTpoeHus ee rpaduka. CBoiicTBa (GyHKINH,
HEeNpephIBHBIX Ha oTpe3ke. Haubosnbiee 1 HauMeHblee 3HaueHNs (QyHKIUU Ha OTPE3KeE.

Paznen 2. ludgdepennnanbHoe ucuucjieHne PyHKUMH HECKOJBKHX MepeMeHHbIX

Tema 1. @yHKIMHM HECKOJIBKUX MEPEMEHHBIX. JINHUM U MMOBEPXHOCTH YpOBHs. HacTHbIE
npou3BosHble. [lonublid auddepenuman. [Tpon3BosHbIE CIIOKHOW (DYHKIMH HECKOJIBKUX
nepeMeHHbIX. YacTHble Mpon3BoAHbIE U Tu(depeHIansl BeIcNX nopsakos. Teopema LlBapua.

Tema 2. [IpousBonHas no HanpasneHuto. I'pannent. Kacarenbnas k kpusoid. KacarenbHas
IUIOCKOCTh M HOpMaJib K ToBepxHocTH. Dopmyna Teiinopa. DkcTpeMyM (YHKIIMH HECKOJIbKUX
nepeMeHHbIX. HeoOX0MMble U JOCTaTOUHBIE YCIOBUS KCTpEMyMa.

Pa3znes 3. UuTerpajibHOe HCHHMCIEHHE

Tema 1. IlepBooOpasznas. Teopema CylIeCTBOBAaHHMsS HEONPEAEICHHOTO HHTErpaa.
Heonpenenenuslii nHTErpan u ero ceorictea. Tabauiia HHTETpajgoB OT OCHOBHBIX 3JI€MEHTAPHBIX
bynkuuit. MeTo HemoCcpeICTBEHHOTO HHTETPUPOBAHUSI.

MeToapl HMHTErpUpPOBAHUS C MOMOUIBIO 3aMEHbl TEPEMEHHOM, MOJABEAEHHUEM TIOJ] 3HaK
muddepenimana. MeTox HHTETPUPOBAHUS 110 YACTSM.



HuTerpupoBanue pallioOHAIbHBIX Ap0oOel, MHTETPUPOBaHHE HEKOTOPHIX BUIOB UPPALMOHATIBHBIX
U TPUTOHOMETPUYECKUX (DYHKITUH.

Tema 2. 3agaun, NPUBOJAIINE K MOHITHIO OMPEACICHHOTO MHTerpana. OnpeneneHHbIl
WHTErpajll, €ro CBOMCTBA. YCIOBUS HMHTETPUPYEMOCTU. VIHTErpan C NEpEMEHHBIM IPEACIIoM
uHrerpupoBanus. @opmyna Herotona — JleiiOHuia. 3amMeHa MEpEeMEHHOW B OIPEACIICHHOM
WHTErpa’e.

[IpunoxkeHus oOmpeneIeHHOro0 HHTerpajga B T€OMETpUM M MEXaHUKe (BBIUMCICHHE
IUIOINAACH TUIOCKUX (UTYp, JUIMHBI KPUBOW, 0OBEMOB.

Tema 3. HecoOcTBeHHBIE HHTErpajibl MEPBOrO U BTOPOro poaa (Mo OeCKOHEYHOMY
MPOMEXKYTKY, OT HEOTPaHUUYCHHBIX (PYHKIIHI HA KOHEYHOM IMPOMEKYTKE), UX CBOHCTBA.

Tema 4. 3agauu, NpUBOJAIINE K KPaTHBIM MHTETpajaM. [[BOMHON U TPOMHON MHTETpabl,
uX cBoicTBa. [IpaBuiia BEIYMCIIEHUS IBOWHBIX UHTETPAJIOB.

3.4. TemaTuka NpaKTHYECKHUX 3AHATHI N0 TUCHUIJINHE
«MareMaTHYeCKHH aHAJIN3»

Ne Tema 3auarTusa

1 Pa3nes 1. DiieMeHTBI MaTeMaTHY€CKOI0 AaHAJIN3A.

YucnoBas mnocnenoBaTesbHOCTb. [Ipenen 4nMcIOBOM MOCIENOBAaTEIBHOCTH M €r0
cBoiicTBa. [IpaBmna npenensHoro nepexona. @ynkuus. [penen ¢ynkuun. Teopemsr o
npenenax GyHkuuu. IlepBelii U BTOpOil 3amMeyaTenbHbIe PeIebl.

2 CpaBHeHHE OCCKOHEYHO MAJIBIX W OECKOHEYHO OONBINUX BEITUYHH. DKBHUBAJICHTHBIC
0OECKOHEUHO MaJIble BEJTMYUHBI.

PackpsITHE HEONPENEIEHHOCTEN PA3IMYHOIO TUIIA

4 HenpepbBHOCTh QYHKITHI B TOUKE U Ha TpOMEXyTKe. OTHOCTOpOHHHE TIpeAebl. Touku
paspsbiBa pynkiuu. [Tpumeps! peenus 3a1au

) [IpousBonnas ¢yukuuu. IlpaBuia auddepenurpoBanuss U (HOPMYNIbl BBIYUCICHUS
pou3BOIHBIX. TexHuka aupdepeHupoBaHus

6 HuddepenuupoBanne  oOpaTHbIX  GYHKIUHM,  (GYHKOUH, 3aJaHHBIX  HESBHO,
napaMeTpuuecKky, Jorapudmuyeckoe 1uddepeHpoBaHme

7 Hubdepennman. T'eomerpuueckuit cmbicn  auddepennuana. I[lpousBoanbie U
muddepeHnansl  BBICIIUX MOPSAKOB. [IpHOIMKEHHbIE BBIYMCIEHUS C IOMOIIBIO
nuddepeHnmanos.

8 IIpaBuno Jlonuransa. ®opmyna Tennopa. PackpbiTue HEONPENEIECHHOCTEH PAa3InYHOIO
tuna. Pa3noxeHusi OCHOBHBIX 3JIEMEHTAPHBIX QYHKIMM 110 popmysne MakiiopeHa.

9 [TpuGnnxeHHble BBIUUCIIEHUS ¢ moMOIIbI0 (hopmyisl Telnopa.

10 | [NonHoe uccnenoBanue GyHKUUH U mocTpoeHue rpadukos. [Tpumepsl

11 | [MonHoe uccnenoBanue GyHKIUN U TOCTpoeHue rpagukos. [Ipumeps! (Tpo1omKeHNE)
CamocrosrenbHas pabora Nel Ha ceMuHape o GyHKIUSM OAHOM NepeMeHHON

12 | Paznen 2. MyHKIUH HECKOJBLKHUX TNepeMeHHbIX. JIMHUM W MOBEPXHOCTH YPOBHS.
YacTtHble pou3BoHbIE U AU(depeHIIran nepBoro nopsaKa.

13 | [omuwii muddepenmman. I[IponsBognbie crnoxxHON (yHKIHH. [IponsBomHas GyHKINH,
3aJaHHOIl HesBHO. YacTHble MPOM3BOJAHBIE U JU((depeHanbl BbICIIMX MOPSIKOB.
Teopema IlIBapua.

14 | IIpousBosHas no HanpasieHHo. [ paaneHtT.

15 | OxcrpemyM (YHKIIMU HECKOJIBKUX MTepeMeHHbIX. HeoOXoauMbIe 1 JOCTaTOYHBIC YCIOBUS
JKCTpEMyMa.

16 | CamocrositenbHast paGora Ne 2 Ha cemMuHape N0 (YHKIHMSIM HECKOJIbKHUX
nepeMeHHbIX

17 | Pa3nexa 3. UHTerpajibHOE HCUNCIIEHUE

w




[TepBooOpasznas.  HeompenenenHelii  wHTErpall W ero  cBoictBa.  MeTon
HEIMOCPEICTBEHHOI0 MHTETPUPOBAHUSI.

18 | UnHTerpupoBaHue ¢ TIOMOINBIO 3aMEHBI IEPEMEHHOW, TOJBEACHHEM TIOJl 3HaK
muddepennnana. MeTo HHTETPUPOBAHUS O YACTIM

19 | UHTerpupoBaHUe palMOHATNBHBIX ApOOEl, WHTETPUPOBAHHWE HEKOTOPBIX BHUIOB
UPPalMOHATBHBIX (QYHKIUI

20 | MHTerprpoBaHre TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | Beriuncnenue ompenenaeHHbIX HHTErpayioB 1o ¢opmyie HeroTona-JleliOnuna. 3ameHa
MIEPEeMEHHON ¥ MHTErPUPOBAHUE TI0 YaCTSIM B ONIPEJICTICHHOM HHTETpalle.

22 | IlpunokeHusi ONpEAENICHHOTO HWHTErpajia B TEOMETPUU M MEXaHHKE (BBIYHMCIICHHE
TIONIA/IeH TUIOCKUX QUTYP, JJIMHBI KPUBOK).

23 | IlpunokeHusi OMPEAEIECHHOTO0 WHTETpajia B TEOMETPUU M MEXAHWKE (BBIYHUCIICHHE
00BbEMOB, TUIOMIAJICH TOBEPXHOCTH).

24 | HecoOGCTBEHHBIC MHTETPAJIBI IEPBOTO M BTOPOTO POJIA, UX BHIYUCIICHHUE.

25 | 3amauM, TpUBOJAIIME K KpaTHBIM HHTerpajaM. BblumciieHue IBOWHBIX HHTErPajioB
CBEJICHHEM K TIOBTOPHBIM.3aJa4ui Ha W3MCHCHHUE TMOPSIKa WHTETPUPOBAHUS B IBOHHOM
UHTETpase

26 | I'eomerpudeckue W (PU3NYCCKUE TMPHIOKCHHUS KPATHBIX HWHTCTPAIOB, MPUMEPHI
BBIYHCIICHUSI.

27 | KoHTpoJIbHOE TECTUPOBAHHE 110 KYpPCY.

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmatuBHble 1okyMeHTbI H 'OCThI

®dI'OC 16.03.03. XonoaunapHas, KpHOT€HHAs TEXHUKA U CUCTEMBI xKu3HeoOecnieueHust,.2020.
N 698.

AkaneMudeckuil y4eOHBIM TUTaH TO HampaBlieHUIo0 moarotoBku: 16.03.03. XonoaunwpHas,
KpUOTE€HHAsl TEXHUKA M CUCTEMBI ku3HeoOecnieueHus. [Ipoduns: XomoaunpHas, KpporeHHas
TEXHUKA U CUCTEMBbI ku3HeoOecneueHus. opma o0ydenus — ounas. 2024.

Vka3 Ilpesunenta Poccuiickoit @enepaunn ot 01.12.2016 Ne 642 «Ctparerun Hay4dHO-
TEXHOJIOTHYeCcKoro passurus Poccuiickon denepaunmn.

[Tpuxa3z MunucrepcTBa 06pazoBanus U Hayku Poccuiickoit ®denepanuu ot 23.08.2017 Ne 816
«O6 yrBepxkaeHun Ilopsnka mOpuUMEHEHUsS  OpraHU3allMsSMH,  OCYIIECTBISIOMIUMU
00pazoBaTenbHYIO JIeSITENIbHOCTD, 3JIEKTPOHHOTO o0yJeHus, JHUCTAHIINOHHBIX
00pa30BaTeNbHbBIX TEXHOJIOTUN MTPH pean3anuu 00pa3oBaTebHBIX TPOrPaMM».

4.2. OcHoOBHasi IuTEpaTypa

Kynpssues JI.JI. Kpatkuit kypc mMatemaruueckoro anamuza. T.1. duddepenunansHoe u
MHTErpalbHOE UCYHUCIECHUS (YHKIMH OJHOW mepeMeHHOH. Psanapl: YueOHUK [DIeKTpOHHBIM
pecypc]: yueb. - DnektpoH. naH. - MockBa: @uszmariut, 2015. - 444 c. [Pexxum gocryna: URL:
https://e.lanbook.com/book/71994 -3arun. ¢ skpana.]

4.3. JlonoJHMTebHAs JIUTEpaTypa

[TuckynoB H. C. JluddepennmanbHoe ¥ WHTETpaIbHOE HCYHCICHHS I BTY30B. B 2-x
tomax. M.: Muterpan - Ilpecc, 2009 — 416, 544 c. 180 »k3.

3yokoB B.T'., JIaxosckuii B.A., Mapteinenko A.W., Munocnes B.b., Ilymkaps E.A. Kypc
MaTeMaTHKH ISl TEXHUUYECKUX BBICIINX yueOHBIX 3aBeneHuil. Yactu 1-4. M.: MY, 2012.
400 »k3.
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3. Kparkuii xypc BbICIICH MaTeMaTHKH [DIJIEKTPOHHBIN pecypc|: yuel. - DIeKTpoH. JaH. -
MockBa:  JamxkoB wu K, 2017. - 510 c. [Pexum  gocryma:  URL:
https://e.lanbook.com/book/93522. - 3ari1. ¢ skpaHa.]

4. Bbyrpos f.C., Hukonsckuit C.M. Bricmast MmaremaTnka: yaeOHHK 17151 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HuterpanpHoe ucumciaeHne (QYHKIUN ONHOW M HECKOJbKUX INEPEMEHHBIX. TeopHs mous:
METOJMYECKHE YKa3aHWsA U BapuaHThl pacyeTHO-Tpaduyeckux padot // bomyHoB M.A.,
bopoauna C.H., ITokazees B.B., Teym Bb.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. MaremaTnueckuii ananus. Teopus npenenoB u auddepeHIanTbHOe UCUUCICHHE: OCHOBHBIE
MOJIOKEHUSI TEOPUHU, METOJIMUYECKUE YKa3aHUSI M BapUAHTHI pacueTHO-rpapuieckux padot //
bonynos M.A., boponuna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4. DJaexkTpoHHBbIE 00pa3oBaTelbHbIE PecypChl

[TpoBenenue 3aHATHH W aTTeCTalMi BO3MOXKHO B JUCTAHIIMOHHOM (opMmare ¢ HPUMEHEHHEM
CUCTEMbI JUCTaHIMOHHOro oOyueHus ynusepcutera (CHO-LMS) Ha ocHOBe pa3paOOTaHHBIX
Kaeapoit «MaTteMaTHKay 3JIEKTPOHHBIX 00pazoBareibHbIX pecypcoB (DOP) no BceM paznenam
HpOrpaMMEI..

DJIEMEHTBI MATEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJin3a

WuTerpaibHOE HCYUCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
GyHKIMI OJTHON NEpEeMEHHOI
Juddepenunanpaoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucYuCIeHne QyHKIUH

HCCKOJIbKUX IICPCMCHHBIX
JIOTIOJTHUTEIBHBIC TJIABBI https://online.mospolytech.ru/course/view.php?id=3592
MaAaTEMATHYCCKOIo aHajn3a

Paspaboranusie DOP BKIIOUaIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

HOpHILOK IMPOBCACHUA pa60T B AUCTAaHOUOHHOM (popMaTe YCTaHABJIMBACTCA OTACJIbHBIMHA
pacmlopsDKeHUSMH TIPOPEKTOopa MO y4ueOHOW padoTe W/WM LIEHTPOM Yy4eOHO-METOIUYECKON
paboTHL.

Kamz[mﬁ CTYJICHT 06ecnequ I/IH)II/IBI/II[yaJ'II)HI)IM Heor‘paHI/ILIeHHBIM I[OCTYHOM K 3J'IGKTp0HHOI71

OMOJINMOTEKE MOCKOBCKOIO ITOJIUTEXA

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

I/IHTepHeT-pecprLI BKIIFOUAKOT y‘Ie6HO-MeTOI[I/ILIeCKI/IC MaTeprajibl B JJCKTPOHHOM BH/JEC,

MIpe/ICTaBICHHBIC Ha caiiTe mospolytech.ru B pa3nene: «lleHTp MaTeMaTuueckoro oOpa3oBaHuUs)

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

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

ITone3nrie yLIC6H0-MeT OJNYCCKUC U I/IH(bOpMaLII/IOHHBIC MaTCpHaJibl IPCACTABJICHBI Ha caiiTax;
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(I)OpMaI_II/IOHHO-TCHCKOMMYHPIKB.I.IPIOHHOIZ CCTU «I/IHTepHCT» IJIs1 OCBOCHUA

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

4.5. JIn1eH3NOHHOE U CBOOOTHO PACIIPOCTPaHsAEMO€e TPOrpaMMHOe
odecreyeHue


https://e.lanbook.com/book/93522
https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

Ne| HammenoBanme | Paspaboruuk [10 HocTynHocTb Ccouika Ha Equnblii peectp
(mpaBooOmanaTens | (JUIEH3UOHHOE, POCCUICKHX MTPOTrpamM JJist
) CBOOOIHO OBM u B/l (npu Hanmiuum)
pacupocTpaHsIeMoe
)
1 [AstraLinuxCom |OOO JIuueH3noHHOE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIMeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433
TEXHOJIOTUN" 75

4.6. CoBpemeHnHbIe npodeccuoHaIbHbIe 0a3bl JTaHHBIX U HH(POPMALMOHHbIE
CIPABOYHbIE CHCTEMBI

Ilepeuenn pecypcoB ceTu UHTepHET, JOCTYNHBIX JAJIsl 0CBOCHHUS IMCIUIIIUHBI:

HanmenoBanue Ccbuika Ha pecypce JocTynmHocTh
HNudopmanuoHHoO-cipaBoOYHbIE CHCTEMbI

Mngopmanuonnrie pecypert Cern http:// www.consultant.ru | Jloctymao
KoncynbrantlIroc
ITopran ®enepanbHbIX
roCy1apCTBEHHBIX

yAap http://www.fgosvo.ru. HocTymHo
00pa3oBaTeNIbHbIX CTAaHAAPTOB
BBICIIET0 00pa30BaHUs

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBI

Jlaub https://e.lanbook.com/ JlocTymHa B ceTH
WutepHer 6e3
OrpaHUYEHU
IIpodeccnonanbHbie 0a3bl JaHHBIX
baza maHHBIX HayIHOU http://www.elibrary.ru JHocrymHo

DIIEKTPOHHON OMOIHOTEKH
(eLIBRARY.RU)

5. MaTepuajJibHO-TeXHHYECKOe o0ecnevyeHne U CIUIIIUHbI
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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/

MatepuanbHo — TexHHYEcKas 0a3a yHUBepcuTeTa o0ecreunBaeT MpoBeIeHue BCEX BUIOB
3aHATHUH, IPETYyCMOTPEHHBIX YU€OHBIM IUIAHOM, U COOTBETCTBYET JEHCTBYIOIIUM CAaHUTAPHBIM U
MIPOTHUBOIIOXKAPHBIM [TPABUIIAM U HOPMAM.

Kadenpa «Marematuka» He pacrojaraeT COOCTBEHHBIM AayAMTOPHBIM (OHAOM U
UCIOJNIB3YET YueOHbIe ayAUTOPUH U3 00111ero (oH/1a YHUBEPCUTETA.

[lpy HeoOXoaMMOCTH NS TPOBENEHHS HMHTEPAKTUBHBIX TPAKTHUECKUX 3aHATUN
HCIIOJIB3YIOTCSI KOMITBIOTEPHBIE KJIACCHI YHUBEPCUTETA.

6. MeToanueckue peKOMeH A UU

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

[Ipexxne Bcero, cneayeT oOpaTUTh BHUMaHUE CTYJIEHTOB Ha TO, YTO MPAKTUYECKH BECh
W3y4aeMbIii UMU MaTepuai He TpeOyeT KaKoi-Tn00 criennaaIbHON (JIOTTOTHUTEIHPHOMN ) TOITOTOBKU
U BIIOJIHE MOXET OBbITh YCHEIIHO W3Y4YeH, €CIH CTYIEHThl OyayT MOcelaTh 3aHsATus,
CBOEBPEMEHHO BBIMOJHATH JOMAIIIHUE 3a/IaHHsI U TT0JIH30BaThCA (ITPH HEOOXOTUMOCTH ) CUCTEMOM
MJIAHOBBIX KOHCYJIbTALlMI B TEUEHUE KaXKI0I0 ceMecTpa. Bomeanive B Kypc MaraHainsa pa3aeibl
SBJISIFOTCS KJIACCHUYECKUMH, B TO K€ BPEMSI OHU MPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT
HIMPOKOE PacipoCTpaHEHUe JJId PELIeHUs Pa3HOro poja 3ajady BHYTPU CaMOW MAaTeMaTHKU U
MPUKIAJAHBIX 3a7a4. FIX OCBOCHHE MOMOXKET CTYAEHTaM JIOTUYECKH BEPHO, ApTYMEHTHUPOBAHO U
SICHO CTPOUTHh YCTHYIO U NMHUCHMEHHYIO pP€4b, YCIEIIHO MPUMEHATh HAKOTUICHHBIC 3HAHUS B
npohecCuOHANBHOM NeSTeIbHOCTH.

HeobOxomuMo ¢ camoro Hayaia 3aHATHH pPEKOMEHIOBAaTh CTYJICHTaM OCHOBHYIO U
JIOTIOJIHUTEIbHYIO JIUTEPATYPY, a B KOHLE CEMECTpa JaTh CIHUCOK BOIPOCOB JJI MOJTOTOBKHU K
DK3aMEHY.

Ha nepBom 3aHsATHH 1O JUCHUILTUHE CIeAyeT 00513aTelbHO TPOUHGOPMUPOBATH
CTYJIGHTOB O BHUJIE M (POpMax TEKYIICH U MPOMEKYTOUHOM aTTECTAUM 11O AUCITUTUIHHE, CPOKAX
UX MPOBEJICHHUS, YCIOBUAX JOMYCKa K MPOMEXKYTOUHON aTTECTAllMU, TPUMEHSIEMBIX BUIAX
MPOMEKYTOYHOTO KOHTPOJIS.

N3noxeHnne TeOpeTMUECKOro MaTepHalia JOJKHO COMPOBOXKAATHCS WIUTFOCTPATUBHBIMHU
puMepamu, THIATeIIbHO OTOOPaHHBIMU MPETIOAaBaTEIeM TaK, YTOObl TEXHUUECKHE TPYIHOCTH U
BBIKJIAJIKM TMpPU PEHICHUH 3aJa4d HEe OTBJIEKAJIM OT TJABHOTO: OCMBICICHHMS HAEH U CYTHU
npuUMeHseMbIX MeTo/I0B. CremyeT Bcerja yKa3blBaTh NMPUMEPHI MPAKTHUYECKOTO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUH U (HOPMYIL.

[IpakTrueckue 3aHATUS JOJKHBI OBITH OPTaHU30BAHBI MIPETOIaBaTENIEM TaKUM 00pa3oM,
4TOOBl OCTAaBAIOCh BpeMs Ha TEPUOJAMYECKOE BBIMOJIHEHHE CTYACHTaMH HEOOJBIION
CaMOCTOSITENIbHON pabOThI B ayTUTOPHUH JIJIsi TPOBEPKH YCBOCHMSI H3JI0’)KEHHOTO MaTepHuaa.

[IpenogaBaTens, BeAYHIMI MPaKTHYECKHE 3aHITHUS, JODKEH COTJIACOBBIBATH y4eOHO-
TEMaTUYECKHI TUIaH 3aHSATUH C JIEKTOPOM, UCIIOJIb30BaTh €AMHYIO CHCTEMY 0003HAYCHUH.

[IpenogaBatento ciaenyeT M0OMBATbCS CHUCTEMATHUECKON HEMPEPHIBHON  pabOTHI
CTYJICHTOB B T€UCHHE CEMECTPA, HEOOXOIMMO BBISIBIISITh CHJIBHBIX CTYJIEHTOB U MPHUBJIIEKATh UX K
Hay4yHOI paboTe, K y4acTHIO B Pa3HOTO POJia OJIMMITHAAAaX U KOHKYpCax.

CTyneHT J[OMKEH OIIylaTh 3auHTEPECOBAHHOCTh IMPENOJaBaTesisi B JAOCTHKEHUHU
KOHEYHOT'O pe3yNbTara: B MpuoOpeTeHHH 00yJalomUMUCS MPOYHbBIX 3HAHUH, YMEHHUH U BIIaICHUS
HaKOIUIEHHOHN MH(pOpMAaIHel s peleHus 3a7a4 B MpodheCCuOHATBHOM NeITeTbHOCTH.

6.1.1. Oo6pa3oBaTejibHbIE TEXHOJIOTHH

[TpoBeneHue 3aHATHI U aTTECTAlM BO3MOKHO B AUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM
CHCTEMBI AUCTAaHIIMOHHOTO 00yuenus yauBepcutera (CJO-LMS) Ha ocHOBe pa3zpaboTaHHBIX
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kadeapoi «MaremaTnka» 3JIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pasznmenam
IporpaMMel (cM. 1. 4.4).

[opsiok npoBeieHUst paboT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTICIbHBIMU
pacTopsDKeHUSIMH TIPOPEKTOpa MO y4eOHOW paboTe W/WiM LEHTPOM Y4eOHO-METOIUYEeCKON
paboTHI.

6.2. MeToanecm/le YKRazaHud NJisd oﬁyqamumxm 110 OCBOCHMIO
AUCIHUIIJINHBI

Pazgea 1: nudppepenunanbHoe ucuncienue GyHKuuil 0THON MepeMeHHO

[Tpu uzyuenuu nuddepeHranTbHOro ucuucaeHus GyHKIU 01HON nepeMeHHoi oOpaTute
BHUMaHUE Ha MOHATHE Mpeena GyHKIUKA B TOYKE U METOMBI ero BeruucieHus. [Ipenen — ogHo u3
OCHOBHBIX MOHATUN MaTeMaTH4ecKOro aHanusa. [lpu BbluMciIeHHM TpeaesioB (YHKIHMH HAJO,

0 o
npexKac BCCro, BBUICHUTb XapaKTCp HCEOIPCACICHHOCTU (6, ;, 0 + 00,00 — 0O, 100) qTO6BI

OBJIA/ICTh TEXHUKOM PEIICHUs 3a/1a4 Ha BHIYMCICHUE TIPEENIOB, HAJI0 3HATH J[BA 3aMEYaTEIbHBIX
npezena, Tabauily SKBUBAJIEHTHBIX OECKOHEYHO MaJlbIX, paBuiio JlonuTans, pa3indHble IpUeMbl
PacKpbITHA HEONPEAEICHHOCTEH B 3aBUCHUMOCTH OT BHJA (YHKIMH M PEIIUTh JOCTATOYHO
00J1b1110€ KOJIMYECTBO 3a]1au.

[Ipu W3y4eHWU TeM, MOCBSIIEHHBIX MPOM3BOAHON W auddepeHnnany (GyHKIHH, HATO
OCMBICIIMTh UX T€OMETPUYECKUI CMBICII, IOHUMATh pa3inyie MeXay HUMU (auddepeHunan - 3to
TJIaBHAs JIMHEHHAs 4acTh npupameHus ¢yHKuuu). TBepao 3HATh (Kak TaOIUIly yMHOKEHHS)
dopmynbl  auddepeHIUpOBaHUS  OCHOBHBIX  JJIEMEHTAapHbIX  (QyHKIMH M mpaBuia
muddepeHrpoBaHus (Bce, KOHEYHO, HO OCOOCHHO TMpaBUiIO0 AUPPEPCHIUPOBAHUS CIIONKHOU
byHKIUN).

OOparute BHUMaHKE TaKke HAa 0COOEHHOCTH MU hepeHunpoBaHus PyHKIU, 3aJaHHBIX
B HESIBHOM (popMme, MapaMeTpUUecKy, Ha pueM Jorapugmuueckoro auddepeHunpopanus.

Crnemyer 4YeTKO 3HaTh W YMETh MPHUMEHSTh AITOPUTM UCCIENOBaHHA (QYHKIUH H
NOCTPOCHUS Tpa(UKOB: ONpeieNIeHHE TOUEK pa3pbiBa (M UX KIacCU(UKAIUIO ), ACUMITOT rpaduka
(BepTHKAJILHOW, HAKJIOHHOW, TOPH3OHTAIBHOW), HEOOXOAMMBIE M JOCTaTOYHBIC YCIOBHUS
MOHOTOHHOCTH (DYHKIMH, CYIIIECTBOBaHMS JIOKAJIBLHOT'O AKCTPEMYMa, IPOMEXKYTKOB BBIITYKIOCTH
¥ BOTHYTOCTH (DYHKIIMH U TOYEK meperuoa.

Paznen 2: nuddepenunanbHoe ucuncjaeHne PyHKIMA HECKOJIBKUX NePEeMEHHbIX

IIpy wm3ydeHUM JIaHHOTO pasjena oOpaTUTe BHMMAHUE HA TO, YTO (YHKUUSA ABYX
MEPEMEHHBIX MMEET HAIJISIIHbII Te€OMEeTPUUYECKUH CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
IIPOCTPAHCTBE

Hago ocMbICIuTh MOHATHS YacTHBIX MPOM3BOAHBIX M MOJHOTO JuddepeHuuara u
0COOEHHOCTh MX BBIYMCIICHUS, OBJIAJAETh TEXHUKOM BBIUMCIIEHUS NPOU3BOAHBIX OT CIIOKHOM
(GYHKIIMM HECKOJBKUX NepeMeHHbIX. CieayeT o0paTuTh BHUMaHUE Ha TO, YTO Ui QYHKUIUU z =

0%z _ 0%z

oxdy - 0yox

z(x, y)CMEIIIaHHbIE YaCTHBIC MPOU3BOJHBIE BTOPOTO TOPSJIKA PaBHBI MEXAY COOOM:

(treopema IlIBapuia), To ecTh MOpsAAOK AU hHEepeHITUPOBAHUS HE UMEET 3HAUYCHUS.

Jiis GyHKIIUY HECKOTIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIIMH B TPOU3BOIHLHOM
HaIpaBJIE€HUN XapaKTepU3yeTCs MPOU3BOIHOW IO HAMPABICHUIO, a HAMOOJBINAs CKOPOCTh
U3MeHeHus (YHKIUU Oy/IeT B HAllPaBJIEHUH BEKTOpA TPAJHEHTA.

Crnenyer oOpatuTh B 9TOW TeMe BHMMaHHE Ha HEOOXOJMMOE M JIOCTATOYHOE YCIIOBHUS
CYIIIECTBOBAHMS dKCTpeMyMa (DYHKIIUU HECKOJIBKUX MEPEMEHHBIX.

Pa3znen 3: uHTErpajibHOE HCHHUCICHUE
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B uHTErpasibHOM HWCYWCICHWUM pemaeTcs 3agada, OOpaTHOM TOM, KoTOopas
paccMmarpuBanach B tudpepeHnatbHOM HCYUCIICHUU: HEOOXOIUMO HAUTH TSl JAaHHON (PyHKIIUU
f(x) Takyro GyHKIHIO, TPOU3BOIHAS OT KOTOPO Obuta OBl paBHA 3adaHHOM. HTErpupoBaHue
(GYHKIUH — JOCTATOYHO CIIOXKHBIN pa3aes MaTeMaTUKH, OBJIAJIETh KOTOPHIM MOYKHO TOJIBKO, €CITH
CTYJEHT «BO3bMET» JOCTATOYHO OOJIBIIOE KOJTMYECTBO HHTETPAJIOB PA3HOTO THIIA.

Hamo TBepno 3HaTh TaOMUIly WHTErpajoB OT OCHOBHBIX 3JEMEHTApHBIX ()YHKIIHH,
OCHOBHBIC METOJIbI HMHTErPUPOBAaHUSA (3aMEHa TMEPEeMEHHOW, TMOABEICHUE TMOJ] 3HaK
muddepeHnrana, WHTSTPUPOBAHHE IO YacTSAM, IPHEMbl BBIUYUCICHUS HMHTETPAJIOB  OT
paroHaIBHBIX IPOOEH, OT pa3HOTO THIIA TPUTOHOMETPUUECKUX (PYHKIIHIA).

Hamo ocMBICIUTh €IMHCTBO TMOAXOJa K TIOCTPOCHHUIO ONPEACICHHBIX, KpaTHBIX,
KPUBOJIMHEHHBIX, MOBEPXHOCTHBIX MHTETPAJIOB — IOCTPOCHHUE HEKOTOPO MHTETPATbHON CyMMBI
U TIpe/ICIbHBIN MEePexo/I.

3HaTh TEOMETPUYECKH CMBICI U OCHOBHYIO (OPMYIY BBIYUCIICHUS OMPEICIICHHBIX
uHTerpainoB — popmyny HerotoHa — JleiiOHuIIa, TeOMETpHUECKUE U (PU3HUECKUE TPUIIOKCHUS
OTIpEe/ICICHHBIX U KPATHBIX MHTETPAJIOB, YMETh HAXOAWUThH IUIOMAAb IUIOCKOW (DUTYpBI, JUTHHY
KPUBOMW, 00BEM H IUIOIIA b [IOBEPXHOCTH TEIl BPAIICHUS.

7. ®oH OLIEHOYHBIX CPEACTB

@DOH/I OLICHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k pabodeil mporpaMMe U BKIIOYAET
pa3aensbl:

1. MeToapl KOHTPOJIS U OLICHUBAHUS PE3YIbTATOB OOYICHHS.
2. lllkana u KpUTEpUU OLICHUBAHUS PE3YIbTATOB O0YUCHHUS.
3. OueHoYHBIE CPEJICTBA.

3.1. Tekymiuii KOHTPOJIb.

3.2. IlpoMexxyTouHasi aTTeCTallus.
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Ilpunosicenue 1

TemaTuyeckuii IJIaH TUCHUILUINHBI «MaTeMaTHYeCKHI AHAJIN3» M0 HANPABJIEHUIO NOATOTOBKHU
16.03.03 «XoJs10aMIbHAS, KPUOTEHHAS] TEXHUKA M CUCTEMbI sKM3He00ecnedeHusD)

Ipoduasn:

«XOJ’IOI[I/IJII)HaH, KpUorenaasi TCXHukKa 1 CUCTEMbI JKM3HeoOecreYeHus

(0axanasp)

®opma 00y4eHUs — OUHAS
I'ox mpuema 2023/2024

Buabl yueOHoii padoThl,

Buabl caMocToATEIbHOM

DopmbI
BKJIIOYAsl CAMOCTOSATEJIbHYI0 paGoThI arTecran
a ] paboTy CTy1eHTOB
Ne 5 E = ’ CTyaeHToB nu
o Pa3znen & % § M TPYA0EMKOCTH B 4acax
2]
o | F 3 p Ped
J |II/C | JIa6 | CPC | KCP | = |KIL |PITP |epa | Kp | 9 | 3
T
Bropoii cemecTp
Paznen 1. Iuddepenunanbuoe
HCYHC/IeHHe (DYHKIUH OHOM
1.1 | mepemeHHo#. Yucnosas 2 1 2 2 4 +

MoCJIeA0BaTENbHOCTD. [Ipenen
YHCIIOBOW MOCIIEA0BATEIBHOCTH U €TO
cBoricTa. [IpaBuia npeneapHOro
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nepexona. ®yuxuus. [Ipenen pynkuuu.
Teopemsl o peaenax GyHKIIH.
Boiiaua 3aganmii PI'P Ne 1 mo
MATEMAaTHYECKOMY aHAJIM3Y.

1.2

IlepBbli W BTOpPOM 3amMedaTelIbHbIC
npenensl.  beckoHedHO — Manble U
OeCKOHEUYHO  OOJbIIME  BEJIWYMHBL.
OKBHUBaJICHTHbIE ~OECKOHEYHO MaJble
BEJIMYUHBL. PackpsiTne
HEOIIPEIEIEHHOCTEN pa3HOro THIIA.

1.3

HenpepsIBHOCTh (DyHKIHI B TOUKE U HA
npomexyTke. OTHOCTOPOHHHE IPEEIbI.
Touku  pasppiBa  (QyHKIOMH,  HX
KJaccuuKanus.

1.4

[TpousBonHas (GyHKIMU.
['eomeTpuyeckuii W MEXaHUYECKHI
CMBICII IIPOU3BOHOM. [IpaBuia
muddepeHMpoBaHus U (bopMyIibI
BBIYUCIICHHUS] TPOM3BOAHBIX. Tabmuma
MIPOM3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX
GyHKIHIA. TexHuka
b depeHIMPOBaHUS

1.5

Huddepenuman.  IIpousBogusle U
muddepeHIMansl  BBICHIMX — [TOPSJIKOB.
[TpubnnxenHble BBIYUCIICHUS c
noMoIbio AuddepeHImanos.

1.6

IIpaBuno Jlonurans. ®opmyna Teinopa.
Pa3noxeHHsT OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuit  mo  ¢opmyne  Teinopa.
[TpubnnxenHsle BBIYHCIICHUS c
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nomo1sio ¢popmyinsl Teitnopa.

1.7

OcCHOBHBIE TEOPEMBbI
nuddepeHIaIbHOTO HCUYHUCIICHUSI.
MOHOTOHHOCTh ()YHKIIUH, SKCTPEMYMBI.
HeoOxomuMble ¥ TOCTATOYHBIE YCIOBHS
MOHOTOHHOCTH, JIOKaJIbHOTO
JKCTpEeMyMa. UccnenoBanue
BBINYKJIOCTH Tpaduka GyHKIuu. Touku
neperuoa.

1.8

OO0mast cxema uccienoBaHus QyHKINH 1
noctpoeHuss ee rpaduka. CpoiicTBa
(GyHKIMI, HENpEephIBHBIX HAa OTpE3KE.
Haubonpiiee u HauMeHblllee 3HAYCHUS
(GYHKIIMHM Ha OTpE3Ke.
CamocrositesibHass paGora Nel Ha
ceMHHape 10 (YHKUUSAM  OJHOM
nepeMeHHOol

1.9

Paznen 2. @yHKUUSI HECKOJBKHUX
nepeMeHHbIX. IIpenen "
HenpepbsIBHOCTh. OCHOBHBIE CBOICTBa
HenpepbIBHBIX  QyHKIMA.  YacTHble
npousBoaHbIe. [lomHbIN quddepennnar.
Boinaya 3saganmii PTP Ne 2 mo
(YHKIMAM HeCKOJbKHUX IepeMeHHbIX

1.10

[TpousBosmHble  CIOXKHOW  (DyHKIMH
HECKOJIbKUX TepeMeHHbIX. YacTHble
npousBogHble U auddepeHmanb
BbICIIUX TOpsiakoB. Teopema IllBapiia.
IIpou3sBoHas o HaIIPaBJICHUIO.
I'panueHT.

10
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1.11

OKcTpeMyM  (YHKIHMHM  HECKOJBKUX
MEePEMEHHBIX. HeoOxoaumbie u
JIOCTaTOYHBIE YCIOBHS IKCTpEMyMa.
CamocrositesibHasi padora Ne2 Ha
ceMuHape M0 GyHKUHUAM HECKOJIbKHX
nepeMeHHbIX

11

1.12

Pa3nen 3. UHTerpasibHoe HCYHCICHUE
[TepBooOpa3zHas. Heonpenenennsiit
UHTETpal W ero cBoiictBa. Tabmuma
MUHTETPaJIoB oT OCHOBHBIX
3JIEMEHTAPHBIX GbyHKIHH. Meron
HEIIOCPEICTBEHHOTO UHTETPUPOBAHMUSL.

Boinaua 3amanmii PIP Ne 3 mo
HHTEIPAJIbHOMY HCYHMCICHHIO

12

1.13

HHTerpupoBaHue C MOMOIIBIO 3aMEHBI
HEPEMCHHOM, MOJBEJCHUEM MOJA 3HAK
g depeHmnmana. Merton
WUHTCTPUPOBAHHUS 110 YACTIM

13

1.14

WuTerpupoBanue paloHaIbHBIX
npo0Oell HMHTErpupoBaHHE HEKOTOPBIX
BU/JIOB UppalMOHATIBHBIX u
TPUTOHOMETPUUYECKUX (YHKLUH.

14

1.15

3ajmaun, TPUBOMAIIME K  TOHSITHIO
omnpeneneHHoro uHterpaia. CBoicTBa
OonpeAesieHHOro uHrerpana. Popmyia
HrroTona-Jleionuma. 3ameHa
MEPEMEHHON W HWHTETPUPOBAHUE TIO
YacTsIM B ONPEIECIICHHOM UHTErpase

15

1.16

[Tpunoxenus OITPEICIIEHHOTO
UHTETpala B TEOMETPHH U MEXaHHKE
(BeIUKCIIEHUE mIontaaei IUTOCKHAX
¢uryp, JATUHBI KpUBOW, 0OBEMOB,
TIJIOMIAJIEH TOBEPXHOCTH).

16
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HecoGcTBeHHBIE MHTETpajbl NEPBOTO H

117 BTOPOTO pOJia, UX CBOMCTBA. 17 2 2 4
3amaun, TPUBOAANIME K  KPAaTHBIM
vHTerpasaM. JIBOWHOM U  TpOMHOMN
WHTErpaJibl, KX CBOWCTBA. Brruncienue
1.18 | ABOMHBIX HWHTErpajoB CBEICHUEM K 18 6 4 +
MTOBTOPHBIM. ['eomeTpudeckue H
buznuecKue TMPWIOKCHHUS  KPATHBIX
WHTETPaJIOB
KoHTpoJibHOE TecTHpOBaHME
®opma aTTecTallNU 19-21
Bcero yacoB 1o JUCIUILIMHE 3
18 | 54 72 PliiP CanL
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTteMaTHYECKHUN aHAJINU3)»

Hampasnenne noarorosku: 16.03.03 «XosnoauapHas, KpUOTre€HHAsI TEXHUKA U CHCTEMBI
KU3HE00EeCIIeUSHHSI.

[Tpoduns: «HampasneHHocTh (Tpoduib) «XONOAWIbHAS, KPUOTCHHAS TEXHHKA W CHCTEMBI
KU3HE00eCTIeUeHHSI.

Kadenpa: «Matematuka.

I.METOZ[])I KOHTPOJISAA U OMCHUBAHUA PE3YJIbTATOB oﬁyqennﬂ

J1J1s1 KOHTpPOJIS YCIIEBAEMOCTH U Ka4eCTBa OCBOCHUS TUCIUILIMHBI HACTOSIIEH TPOrpaMMOoii
IIPEyCMOTPEHBI CIEAYIOIINE BUbl KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCTIEBAEMOCTH (TEKYIIHMI KOHTPOJIb);
- IPOMEXKYTOYHAs aTTecTalus (3K3aMeH).

2. lllkajia 1 KpUTEPUN OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHH s
®opmMa NPOMEKYTOYHOM aTTECTALMHU: IK3aMEeH

[IpomexyTrouHas arrectanus o0ydaromuxcs B GopMe 3K3aMeHa IPOBOAUTCS IO pe3ysibTaTaM
BBIMIOJTHEHUSI BCEX BUAOB Y4eOHOH palOThI, MPEIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JaHHOMN
JUCIUIUIMHE, TIPU 3TOM YYUTBHIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TE€UYEHHE
cemectpa. O1leHKa CTENEeHU JOCTHKEHNS 00yJaloIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00YUEHHUS 110
JUCIUIUIMHE TIPOBOJMTCS TPENOJaBaTeieM, BEIyIIUM 3aHATUS 10 JUCHUIUIMHE METOAO0M
DKCIEPTHOM oOLeHKU. Ilo uToraM mpomekyTOyHOM aTTecTaluy IO JUCHMIUIMHE BBICTABIISAETCS
OLICHKA «OTIUYHO», «XOPOILO0», «YAOBIETBOPUTEIBHO» NI «HEYTOBIETBOPUTEILHOY.

Ixana oueHuBaAHUA Onucanue

BrimonHeHnsl Bce  00si3aTebHBbIE ycioBud MOATOTOBKH
CTYAEHTA K l'lpOMe)KyTO‘-lHOﬁ aTTeCTallum, IMPECaAyCMOTPECHHBIC

IIPOrpamMmoit JTUCLIUIUIVHBI. CryneHT  JE€MOHCTPHPYET
COOTBETCTBUE 3HAHWM, YMEHHI, HAaBBIKOB IOKa3aTEIsIM,
Otimyno MPUBEJICHHBIM B TaONMUIAX, OMEPUPYET NPHUOOPETCHHBIMU

3HAHUSMHU, YMEHUSIMH, HABBIKAMH, IIPUMEHSET UX B CUTYaLMIX
MOBBIIIEHHON CIOKHOCTU. [Ipy 3TOM MOTYyT OBITH JTOMYIIEHbI
HE3HAYUTeNIbHbIE OIIMOKHW, HETOYHOCTH, 3aTpyJHEHHUs Mpu
[IEPEHOCE 3HAaHUU U YMEHUH Ha HOBbIE, HECTAHIAPTHBIE 3a1a4H.
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Xoporo

BeimtonHeHsl Bce  00si3aTelIbHBIE YCJOBHS MOATOTOBKH
CTYJAEHTA K MPOMEKYTOYHOM aTTeCTALMH, IPEYCMOTPEHHBIE
IporpaMMoil  JTUCLMILIMHBI. CryaeHT  JI€MOHCTpHUpPYET
COOTBETCTBUE 3HAHUM, YMEHMI, HaBBIKOB I1OKa3aTeNsM,
NPUBEJCHHBIM B TaONHIAX, ONEpUpPYeT NPUOOPETEHHBIMU
3HaHUSIMHU, YMEHUSAMH, HaBbIKaMHU. B TO ke Bpemsi mpu OTBETE
JIOITYCKaeT HECYILECTBEHHBIE MOTIPELIHOCTH, 3a7aud pelaeT ¢
HE/I0YeTaMHt, He BIUSIOMIMMHI Ha OOIINN X0/ PEeLICHHUS.

Y 10BIIETBOPUTEIBLHO

BeimonHeHsl Bce 00si3aTeJibHbIE YCJIOBHSl TOATOTOBKH
CTYJleHTa K NPOMeKYTOUYHOM aTTeCTalluM, IIPEAYCMOTPEHHbIE
IPOrpaMMOil  AMCLMILIMHBIL. CryneHT  JI€MOHCTpPUPYET
COOTBETCTBUME 3HAHUM, YMEHHM, HAaBBIKOB IIOKa3aTEJsIM,
NPUBEICHHBIM B TaONHUIaX, ONEpUpPYeT NPUOOPETEHHBIMU
3HAaHUSAMHU, YMEHUSAMHU, HaBblkamMu. Ho mokaseiBaeT HernyOokue
3HAaHUA, TPU OTBETE HE JOINYCKaeT TIpyObIX OLIMOOK WU
IIPOTUBOPEUMIL, 0IHAKO B (POPMYITMPOBAHUH OTBETA OTCYTCTBYET
JIOJKHAsI CBSI3b MEXKAY aHAJIU30M, apryMEHTAlMEed U BBIBOJAAMH,
B pEIIEHUM 3a/a4 MOTYT cojepxkarbcs rpyObie ommOku. Jlms
IOJy4eHUsl TPaBWIBHOIO OTBETa TpeOyrTCcs YTOUYHSIOIINE
BOIIPOCBI.

HeynosnersopurenpHo

He BbmonHeHs! 00s13aTeJbHBIC YCIOBHS  IOATOTOBKH
CTYJeHTA K NPOMEKYTOYHOM AaTTECTAIMH, [IPETYCMOTPEHHbIE
nporpammoit  pucuuniueel, WJIA  cryneHT pemMoHcTpupyer
HEIMOJIHOE  COOTBETCTBME  3HAHWM,  YMEHHUH,  HaBBIKOB
IOPUBEJCHHBIM B Ta0nMLaxX, JOMYCKAIOTCA 3HAYUTEIbHbIC
OLIMOKH, TPOSIBIISIETCS OTCYTCTBUE 3HAHNHN, YMEHH, HABBIKOB 110
psALy TIOKasarejaed, CTYIEeHT HCHBITBIBAET 3HAYUTEIbHBIC
3aTpyAHEHMS IIPU ONIEPUPOBAHUM 3HAHUAMU U YMEHUAMMU.

3. OueHo4YHbBIE CPeICTBA

/o

HaumenoBaunue
OIIEHOYHOTO
CpeacTBa

Kpatkas xapakrepucTuka OleHOYHOTO

IIpencraBnenue
OLIEHOYHOI'O CPE/ICTBA

cpe/cTBa 5 DOC

KonTponbHas
(camocTosATEHHAS)
pabora

(KP)

CpencTBo MpOBEPKU yMEHUI MPUMEHSTh
MOJTyYeHHbIE 3HAHUS JJIS pelleHus 3a7a4y
OINpENIeJICHHOr0 THNa 10 TeMe WU
pazneny

KoHnTposbHbie
3aaHus

PacuerHo-
rpaduueckas

CpencTtBo mpoOBEPKH YMEHHMM NPUMEHATH
MIOJIyYEHHbIE ~ 3HaHMS 10  3apaHee

Kommiexkr 3amanuii
TUTS BBIIIOJIHEHUS
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pabora OTIpENICJICHHOW METOJAMKE ISl PEIICHHs | PacyeTHO-
3aJad WIM 3aJaHuid [0 MOAYJII0 WIH | TpaduuecKoi paboThl

(PT'P)
JOUCIHUIIJIINHE B ICJIOM.

Cpe,[[CTBO KOHTPOJIA, OPpraHMu30BaHHOC KaK
cricnuajbHas 6606,[[21 neaarorudcCKoro
pa6OTHI/IKa C 06y‘laIOH_[I/IMC${ Ha TCMEI,

N . Bompocsl o
CBSI3aHHBIE C U3Yy4aeMOW TUCUUILIUHOMN, U

VYcrHblii onpoc,

3 cobecenoBanue, TeMam/paszaeiiam
paccuMTaHHOE Ha BBISICHEHHE O0O0bema
(yo) > AUCIHUITIIINHBI
3HAHUI obOyuaromierocs o
OTpeNIeTICHHOMY paszieny, TeMe, mpodieMe
" T.II.
CucreMa cTaHIapTU3UPOBAHHBIX 3a/1aHUH,
[IO3BOJIAIOLIAS
Tect
4 (T) ABTOMATHU3HUPOB Bapuanr tecra

aTh MPOLEAYPY U3MEPEHUS YPOBHS 3HAHUM
U YyMEHUH 00yyaromerocs.

5 | Dx3ameHanuonnbie | CpeACTBO MPOBEPKU 3HAHMM, YMEHHH, | DK3aMeHallMOHHbIE
OMJIETHI HaBBIKOB. MOJKET BKIIOYATh KOMILIEKC | OMJIETHI
TEOPETHYCCKHUX BOIIPOCOB, 3a1a4,
MPAKTUYECKUX 3a/IaHHH.

(Ob)

3.1.Tekymnii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKITIOUAIOT KOHTPOJIBHBIE BOITPOCHI
¥ 3aJ1aHus B opMe OJIAHKOBOTO TECTUPOBAHUS ISl KOHTPOJISI OCBOCHUST 00yUJaIOIUMUCS Pa3ciioB
JTUACHUIUINHEL, ipreM PI'P.

Conep:xanue pacueTHO-TpaguIecKuX padoT.

PacuerHo-rpaduueckas padora Nel no nuddepenunansbHoMy ucHHCIeHUI0 GyHKIMNA OTHOM
NepeMeHHOH

KpaTkoe copep:xaHue 1 dTarnbl pacdeTHO-TpapuiecKoi paboThI:
ITpenen unciioBoi MOCIEIO0BATENBHOCTH, Npeen (PyHKIHH.
HccnenoBanue pyHKIINN HA HEIPEPHIBHOCTb.

Beruucnenue npou3BoAHBIX (GYHKIUH.

UccnenoBanue GpyHKIIUH, TOCTPOECHUE TPAPHUKOB.

PacuerHo-rpadguyeckast padora Ne 2 o pyHKIMAM HECKOJIBLKHUX IIePpEeMEHHbIX.

Kpatkoe coneprkanue pacueTHO-Tpauieckoit paboThI:
OYHKINHI HECKOIBKUX MEePEeMEHHBIX. YacTHBIC TPOU3BOIHBIE. [IpOM3BOIHBIC OT CIOKHBIX
¢byukuuii. [IpousBoaHas Mo HAMPABIECHUIO U TPAUEHT. DKCTpeMyM (QYHKIMH JBYX NEPEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 10 HHTErpaJabHOMY HCYHMCICHHIO.

KpaTkoe copep:kanue 1 dTarnbl pacdeTHO-Tpapudeckoi paboThI:
Ilepguiti sman:

MeTtopl HHTErpUpOBaHUs. Beluncienne HeonpeaeneHHbIX HHTETPaloB.
Bmopoii sman:
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[TpunoxeHus onpeneneHHbIX HHTErpaioB. MccnenoBanue cXxoauMoCcTH HECOOCTBEHHBIX
WUHTETPAJIOB.

KoMmiekr 3amannid

JJIsl BBINIOJTHEHNUs pac4yeTHO-rpagudeckux pador (PI'P)
1o aucuuIuinee « MareMaTH4ecKuil aHAIM3)»

Teopust npenenos u auddepeHuuposanue GyHKUHMH OHON NepeMeHHOI

1. Haiitu npenensr:

2 2
”m(z_n)z _(1+n)2 “m\/n+2—\3/8n3+3
n—® (1+ n) —(2—“) n—o0 4,’n+5+n

. 2n2+3 " _ 3n+1
rllm(anJrlj Iimn(\/n2+1—n) Iim(n 10) .

n—oo n-ol n +1
) y

lim 2x2+11x+15 li 4x?

x—>—3 x+3 ' xlirésin23x'

Loomt gt sin3x

limcs———_ Ilim . gy \ctaT

n—w 3”"'2 +5n x—0 1_ex2 JLTO(]- 3X)
0, xX<-rx

y=<sinx, —z<x<0

7z, x>0

2. UccnenoBaTh Ha HENIPEPHIBHOCTD M BBIIOJIHUTD YEPTEXK:

3. Haiitu npousBoaHy0 GyHKINH:

2(3x3 +4x% —X— 2)

y= 151+ X "y =Inarcsinv1-e*.

3t +1
X=—,
3t
tg X — Ctg X (P
y =arctg———. y:sm(—+t .
N 3
C0S6X 1 .
= 7" —arctog? ————
y 3sin(12x+1) y =arctg 1_2)(2+smln2x
JIx
=arctg®In—— -
4 : X+2 y_(\/;)

3
sin(x—2y)+x—:7x .
y x=e"'cost Yy=¢€ cost

4. CocTaBUTH YpaBHCHUA KacaTeJIbHON u HOpMaJIN K I[aHHOﬁ KpHBOﬁ B TOYKEC C a6C]_II/ICCOI71 Xo-
y =X +8Jx—-32, x,=4.

5. IlpoBecTH MONHOE UCCIIE0OBAaHUE U TIOCTPOUTD IpauK X
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DYHKIMHN HECKOJBLKHUX NepeMeHHbIX

1. HaiiTn yacTHbIE IPOM3BOHBIC BTOPOTO MOPSA/KA, YOSHAUTLCS, UTO Zyy = Zyy !

M,(4,6).

y

2
2. Haiitu rpamuent dyuxmun z = f(x,y) BTouke My(xg,Vo): Z = %,

3. UccnenoBath Ha SKCTpeMyM QYHKIHUIO z = x% — x + y? + 2y.

HNuTerpupoBanune

Boruncanrthb HEOIIPEACJICHHBIC HHTEIPaJIbl

f%fx - 27%dx, [ (x + 1)e* dx, [ xcos3xdx, [ e*cosxdx,

dx dx x+18 x+1 sin3x
dx dx dx
J-x2—6x+18' fx2+6x+5’ f(x—6)(x+2) ! fx2+3 ! fcoszx !

BoruucauThb OINPEaCJCHHBIC HHTEI'PAJIbI

6., . o 1 _ x ed
fo 3sin?xcosxdx, fm f(x e dxf e

1 x

6 2 1+4x? —4 dx 1x2+2x
J-1 1+\/Tf 2 arctgx f o fO x24+1

V3 X3 2 dx
fo s 4% fo V4 — x2dx, f 3sin?xcosxdx fom

dx,

_ x dx
f(x 1)e*dx, f1 P

HecoOcTBeHHBIC MHTETrPaJIbI

1. YkaxwuTe, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISIETCS] CXOSAIIUMCS

J7 Vxdx, [ x73dx, f,” VxSdx.

2. BeluMcnuTh UHTETpajl, yCTAHOBUTD €r0 CXOAMMOCTh WJIM PAaCXOJIUMOCTb f 0 T1x?
X

3. Beruncnuth HUHTCrpajl, YCTAHOBUTH €T0 CXOAUMOCTD HUJIN PACXOAUMOCTDb fl Inxdx

o a dx
4. BI)ILII/ICJ'[I/ITB HeCO6CTB€HHBII/I I/IHTGFPELH fO F, }’CTaHOBI/ITI) €ro CXoanuMoCTh UJIn
x
pacxoauMoOCThb.
o 1 dx
5. BI)ILII/ICJ'[I/ITB HeCO6CTB€HHBII/I I/IHTGFPELH f 1 = }’CTaHOBI/ITI) €ro CXoanuMoCTh UJIn
-1x

PacxoIMMOCTb.

6. Beraucnuts HUHTCrpajl, YCTAHOBUTH €T0 CXOAUMOCTD HUJIN PaACXOAUMOCTDb f oo 1+x2

7. BeIYUCIUTh UHTET pall, yCTaHOBUTB IO CXO,Z[I/IMOCTL HJIN paCXOaAUMOCTDb f 1 Inxdx

8. BeruucianTh HeCOOCTBEHHBIN HUHTErpan f YCTaHOBI/ITB €ro CXoaAuMOCTh UJIN

152
PacxoauMOCTb.

KpaTrHbie uHTErpajnl

1. I3MeHnTh MOpsII0K MHTETPUPOBAHMS B JBOMTHOM MHTETpaJIe

. _ x2+3y2
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2 6— 1 2—
a [y dx [, f(x,y)dy, b. f, dy [ f(x,y)dx.
2. Beraucnutsb ff(D)(m —x?2 —y3)dxdy,D = {(x,y)V1<x<20<y<2}
3. Beranciauts

jj (12x°y? +16x°y° ) dxdy;

D: x=1y=x% y=—\/§.
4. BeIUUCINTH

ff(D)(xz + y)dxdy,D — MHOKECTBO TOYEK IJIOCKOCTH, OTPAaHUYECHHOE JIHHUSMU
y=x/2,y=2xy=2/x(x>0).

5. Haiitu nnomaas GuUrypsl, orpaHU4eHHOMN TaHHBIMU JTHHUSIMH

y=3/x, y=4¢*, y=3, y=4.
6. Haiitu nomans Gurypbl, OrpaHU4EHHOM IMHUAMU Y = X2, Yy = —x + 2

8. Haiitu o6beM Tena, moiaydeHHoro BpameHueM BoKpyr ocu OY ¢urypsl, orpanHnueHHOM
JUHUSAMHA Y = x3,y =1,x=0.

9. Haiitu 00beM Tema, MOTYy4eHHOTO BpameHueM BOKpyr ocu OX¢urypsl, orpaHHueHHON JTUHUSIMA
— 22 2 —

y=x0Y

KonTpoJbHbie padoThl (IpUMeEpbI)

Bapuaunt

1. Toctponrts rpaduk: ¥ = 3cos 2x

2. Haittu npenensr:

2 2
”m(5—n)2+(5+n)2 Iim1—cost i X —x?—x—2
1) “*“O(S—n) —(5+n) 2) x—0 eZXZ -1 3) x>2 X3 _2%% + X —2
x2—x-1 1 2 "
limY2 — 2~ |im(WJX . ( v )
5 2 In(x-1) S)HO 1+ XCOS X 6)1!)2 X=Vx"=x+1

-X, X<0
y=:x*,0<x<2

3, x>2
3. I/ICCJ'ICI[OBaTB Ha HerepBIBHOCTL W BBIIIOJIHUTH ‘{epTC)K: '

Bapuant

Y-

1. HaiiT nmpou3BoiHYIO
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ey X
2 y = arctg Inm 6)y:(\/;)

B) y r) X=e"'cost y =€ cost

(1 1
lim| ——
X—0
2. Haitru *~ \ X arctgx
f(x)=x*+=
3. IlpoBecTH MOHOE UCCIIEAOBAHUE U TOCTPOUTH IpaduK X
Bapmuanr.

u o
NQI . BI)I‘-II/ICJII/ITI) HpOI/I3BOIIHyIO 110 HaHpaBJIeHI/IIO g U HAUTHU MOI[y.]'II) BeKTOpa rpazmeHTa JJIA

byHKIIMN U = 2Xy + % + z3 BTouke A(6;9;1) B HAPaBIICHUH, COCTABIISIFOIIEM C OCSIMU

3 6 T
KOOpJMHAT YTJIbI COSQ = ;,cosﬁ =¥ <3
Ne2. Uccnenosats Ha skcTpemyM pynkiuio z = xy(1 — 4x? — 4y) — 5.

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

Bapuanr

Boiuucanumo:

16 dx 2
1, e 2. [{(2x + 1) - Inxdx.

3x%2-4 sin33x 2x—1
3. dx.4. | ——dx.b.| ———dx.
J‘xz+4x fcosz3x f\/4—2x—x2

1. BrruncnuThs uHTErpabl:
+00 2 +00 dx
—X
xe X dx . .
f 1 f e  x+/Inx

I/I306paSI/ITB o0nacThb HHTCIPUPOBAHUA W HU3MCHHUTH IIOPAAOK HHTCIPUPOBAHUA B IIOBTOPHOM

UHTETpaje
0 V25-x2
f dxf f(x; y)dy.
-4 Jo

Boruncnute miomanbs GUrypbl, OrpaHMYEHHOW JMHUSIMH

y=2—-x%y=nx
BapuaHT 3a1aHuil TPEHUPOBOYHOIO TECTA.

Sagaun
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3
y= arcctgd/x dy—2
X

1 yacTh 1, y=sininx, y',y"-? 2. 3.
y =3x*+xe*,x,=2[0x=0,1, Jy—?
4. HaiiTu npon3BOAHYIO Yx:
y= 5/sin4 x=3
- - __arctg7x
a) X 6)Y =X
&9 +Y = cos3x ) .
B) X r) X=cost+sint, y =sint—tcost
2
5. icceoBath Ha KCTPEMyM F(x)=(x=3)"(x-5) .
e2x
y=—
6. HaiiTu uHTepBaibi MOHOTOHHOCTH X
X3
7. Haiitn HanGoJpliee, HAaMMEHbIIee 3HaYeHNEe PYHKIIUU 3 Ha OTpE3Ke .
2 X= 1
8. IlocTpouTh KacaTesbHy0 K rpaduKy GyHKIUU f (X) = 3arccos x B TOYKE 2,
2 yacTthb 9. HaiiTu nipenensi:
2 2
“m(3+n)2—(2+n)2 fim 192X . x*+2x-3 lim 199X
1) " (2+n) =(1-n) 2)>0e” —1 3)=>3x*+5x°+6X 4 7 13X
3 yacTh
0, Xx<—rx
y=<sinx, —z<x<0
>
10. MccnenoBarh Ha HEMPEPBHIBHOCTD U BBITOJTHUTH YEPTEXK: 7, x=0
3
X
f (X) =2
11. TIpoBecTu nonHOE KCCIeA0BaHUE U IOCTPOUTH Tpaduk X -4,

Kpurepun ouenku:

- OLIEHKA «3a4TE€HO» BBICTABIIECTCS CTYIEHTY, €CIIU OH PETYJSIPHO B TEUCHHUE CEMECTPA IIPEACTABIISII
pelIeHus 3a/1ad, BBITOJHWI IOJHOCTBIO BCE 33JaHHWs M WX 3alIUTHJ, OTBETHUB HA BOIPOCHI
[IPENoiaBaTels;

- OLEHKAa «HE 3a4TEHO» BBICTABIAETCS CTYICHTY, €CIIM OH HEPEryJsIpHO B TEYEHHE CEMeECTpa
NPEJCTaBIsUl PELIeHUs 3a]ad, BBITOJHWI 33JaHUs HE TMOJHOCTBIO MJIM BOOOIIE HE MPEACTaBIISI
paboThl Ha TPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX HA BOMIPOCHI
[IPEIOIaBaTelIs.
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Jlis mpoBefeHUsT TEKYLIEro KOHTPOJS 3HAHWN CTYIEHTOB B TUCTaHIIMOHHOM ¢opMare B
pa3paboTaHHbIX Kadenpoil «MaTemMaTuka» OHJIAHH-Kypcax UMEIOTCS MPOMEXYTOUYHbIE (MIPOOHBIE)
TECTBHI.

3.2. IIpomeskyTOUHAS aTTECTALUA

[TpomexxyTouHast aTTecTalus - (3K3aMeH) MPOBOJUTCS 110 OUieTaM B YCTHOU (opMme.
Bpemst a1 moArOTOBKH OTBETA HAa BOIPOCHI He Oosiee 45 MuH.

bunert BkiIr04aeT TeOpETUUECKUN BOIIPOC U 3a/1a4H.

KoMIUIeKThI DK3aMEHAIIMOHHBIX OMJIETOB XpaHsATCs Ha Kadenpe «Maremarukay.
TunoBble BAPUAHTHI OWJIETOB NMPUJIATAIOTCS.

KommuiekT Bonpocos

o pucuuminae «MareMaTHYecKUH aHaJIu3»

JuddepeHunanbHoe HCHUCTeHNE PYHKIUIT 0AHOI NTepeMeHHOH

IToHsATHE TEpeMeHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUS.

noHATHE (QYHKIMOHAILHOM 3aBUCUMOCTH, KiIaccuuKaIus QyHKITHA.

OmnpezeneHue ¥ TUIIBI YUCIOBOH MOCIEI0BATEIbHOCTH.

ITpenen YHCIIOBOM [10CJIEI0BATEIBHOCTH. Apudmernaeckue oreparuu Haj

[10CTIe10BATEIbHOCTSIMH.

5. VYcnoBus CyniecTBOBaHUS KOHEYHOTI'O Mpeesia YNCIOBOH rocieoBareabHocTy (TeopeMbl Komm
u BeiiepmTpacca).

6. Bropoii 3aMeuaTenbHBIN Tpee.

7. llpenen pynkuuu. Onpenenenus. ['eomeTprueckas HHTepIpeTaLys HOHATH peaea GyHKINH.

CBoiicTBa MpeIesoB.

beckoneuHo maiible, 6eCKOHEUHO O0blINe PYHKIUH.

9. TIlepBsIii 3aMeUaTENbHBINA TIPEICT.

10. beckoHeuHO Malible BETUYUHBL. DKBUBAJIECHTHbIE OECKOHEUHO MaJlble U X UCIOJIb30BaHUE MPH
BBIUHCIICHUH TpeienioB. Tabinia S5KBUBAJIEHTHBIX OECKOHEYHO MallbIX.

11. HempepblBHOCTh (YHKIMHM B TOYKe M Ha HpoMmexyTke. OJIHOCTOPOHHHUE IpEelbl.
Knaccudukanus Touek paspsiBa rpaduka.

12. CaoiicTBa QyHKIIMI, HENpEepbIBHBIX Ha O0Tpe3ke (TeopeMbl Beliepmtpacca, bonbrano — Komm).

13. TIpomsBoanas. ['eomerprueckuii u Gpu3muecKuii cMbIch pon3BoaHON. KacarenpHast 1 HOpMab
K IUIOCKON KPUBOM.

14. Tabnuia MpOU3BOIHBIX OCHOBHBIX dJIEMEHTAPHBIX ()YHKIIUM.

15. CBs3p MeXly CYIIECTBOBAHUEM MPOU3BOIHON (DYHKIIMU B TOUKE U HEMPEPHIBHOCTHIO (DYHKIIUU
B TOM K€ TOYKE.

16. IIpousBoaHas CyMMBI, IPOU3BEIEHHs, YacTHOTO. [Ipon3BoHAs CIIOXKHON U 00paTHON QYHKITHI.

17. IlpousBogHas mapaMeTpUUYECKU 3aJaHHON (QYHKIUH.

18. IIpousBoaHas GyHKIMHU, 331aHHON HESIBHO.

19. TuddepennupoBanne cIoKHON TOKAa3aTeIbHON (QyHKIIHH.

20. dudpdepenuupyemocts. Auddepennnan. ['eomerpuueckuii cmpica quddepeHimana.

21. TlpowusBoaHbIe U qU(PEepEHIIHATBI BBICIIAX MTOPSIKOB.

22. OcHoBHBIE TeopeMbl auddepeHaIbHOr0 ucuucieHus (reopema depma, Teopema Pois,
teopeMa Jlarpanxka, Teopema Komm).

23. IlpaBuino Jlonurans.

P

o
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24.

25.
26.
217.
28.
29.
30.
31.
32.

ook wnE

© oo~

BOoo~NoOR~wdE

15.
16.
17.
18.
19.

20.

0.
11.
12.
13.
14.

Mpmuorounen Teitnopa u ero cBoiictBa. @opmyna Teinopa. OcraTounsiii wieH Gopmynsl Teitnopa
B (opme Jlarpanxa u Ileano.

AcumnToThl rpaduka GyHKIIUH.

OkcrpemyM. Heobxonumoe yciaoBue 3KkcTpeMmyma.

JlocTaTouHbIE YCIOBHS KCTPEMyMa.

JlocTarouHoe yciaoBue Bo3pacTanus (yObiBaHHs) GyHKLINH.

Haubonbiiee u HanMeHbllee 3Ha4eHUsI PYHKLIUU HA OTPE3Ke.

BrinyxiiocTs, BOTHYTOCTb, TOUKA Ileperuda. JlocTaTouHOE yCII0BUE BOTHYTOCTH (BBIIYKJIOCTH).
HeoOxonumoe ycrnoBue Touku neperuda. Jloctatounoe yciaoBue rneperuoa.

OOm1ast cxema IOCTPOCHHUS U UCCIIe0BaHus Tpaduka QyHKIHH.

(I)yHKIII/II/I HECKOJBKHX MMEPEMEHHBIX

Omnpenenenne ¥ reOMETPUIECKUNA CMBICT (PYHKIIUHU IBYX EPEMEHHBIX.

JIuauu ypoBHS (QYHKIIMHU IBYX ITEPEMEHHBIX.

YacTtHble TpOoU3BOHBIE (PYHKIIMH HECKOJIBKUX MTEPEMEHHBIX, UX T€OMETPHUYECKHIA CMBICI
@OyHKIIMN HECKOJIBKUX IIEPEMEHHBIX, TOHATHE TOJIHOTO Au(depeHnunana.
JuddepenunpoBanue cI0KHBIX (YHKINNA HECKOIBKUX TEPEMEHHBIX.

[Tpon3BoiHBIE BBICHIMX MOPAIKOB (PYHKIIMM HECKOJIbKUX MepeMeHHbIX. CMelIaHHbIe
npousBoanbie. Teopema IlIBapua.

[IponsBoaHas pyHKINU HECKOJIBKHUX MEPEMEHHBIX 10 HAIIPABJICHUIO.

[Tpon3BoiHAs 11O HAMIPABICHHUIO U TPAJUEHT CKAJSIPHOTO TOJIS.

OKcTpeMyM (PyHKIIMM HECKOJIBKUX ITEPEMEHHBIX.

. HeoOxoaumoe n goctaTouyHOoe yciaoBHs 3KCTpeMyMa (PYHKIIMU JBYX IEPEMEHHBIX.

HNHTerpajbHoe HCYHCICHUE

[TepBooOpazHas, HeonpeaeneHHbIH nHTerpai. Tabnuia OCHOBHBIX HHTEIPaJIOB.

3aMeHa NepeMEeHHON 1 MHTErpUPOBAHKE IO YacTSIM B HEOIPEJICTICHHOM HUHTETpajle.
WHTerpupoBaHue ¢ TOMOIIbIO MOABEIECHH 01 3HaK AuddepeHnuana.

WHuTerpupoBanue pallioOHaIbHbIX APOOEH.

HHTerpupoBaHue Mo 4acTsSM U 3aMEHa IIEPEMEHHON B OIIPEJEIICHHOM MHTErpase.
WHTerpupoBaHue TpPUrOHOMETPUYECKUX (DYHKINN, OCHOBHBIE IPUEMBI.

HuTerpupoBanue uppanyoHaibHbIX PYHKIINHN.

YHuBepcaipHas TPUTOHOMETPUYECKas MOJCTAHOBKA.

OmnpeneneHHblil HHTErpai u ero cBoiictBa. @opmyna Hetotona — JleiiOuHuna.

[TpunoxeHus onpeeNeHHOr0 UHTErpaa K PelIeHnIo TeOMETPUUECKUX U (PU3HMUECKUX 3ajiay.
Brruucnenue miomaaei ¢ moMOUIbI0 ONPENEIEHHOIO HHTErpaa.

Beruucnenue miomaay v ATUHbI KPUBOH, 3aJaHHOM ypaBHEHUSMHU B TapaMeTpHUEcKol (hopme.
Beruncnenve miomanayu KpUBOJIMHEMHOIO CEKTOPA B MOJISIPHBIX KOOPJAUHATAX.

Boeruncnenue muiomaneii B NpSAMOYTOJBHBIX M IOJSIPHBIX KOOpAMHATaxX € IOMOIIBIO OIpe-
JIEJIEHHOTO MHTETpaa.

Boruncnenue 1iMHBI AYTH € TOMOLIBIO ONPEAECIEHHOI0 HHTErpaa.

Beruncnenve 1nuHbI 1yTy KpUBOH, 3aJaHHOM MapaMeTPUYECKU.

Brruucnenue o6bema Tena BpalieHus ¢ IMOMOIIbIO ONPEIeIEHHOI0 HHTerpaa.

Beruncienve miomaay noBepXHOCTH TeJla BPAILCHUS.

Heco6cTBeHHBIE HHTETpAIBI IEPBOTO U BTOPOTo TUMA. [TOHATHS CXOMUMOCTH U PACXOAMMOCTH
HECOOCTBEHHOTO MHTErpaJa.

HecoGcTBeHHBIE HHTETPANIbI OT pa3pbIBHBIX (DYHKITHIA.
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TunoBbie BApUAHTHI OUJIETOB
o nucuummmHe«MareMaTHYeCKHH aHAJIN3»

MUWHUCTEPCTBO OBPA30BAHNS M HAVKHU POCCUMCKOU ®EJIEPAITIN
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VYPEXXEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKHWI MOJMTEXHAYECKHWI YHUBEPCHTET»
(MOCKOBCKMI1 TOJIATEX)

M wbheE

5.

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaremaTuka»
JucnunnuHa «MaTteMaTHYeCKUM aHaJIu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIMEUJIET

I[TepBooGpa3Hasi, HeOpe IeIeHHbII HHTEerpait. Tabliia OCHOBHBIX HHTETPAIIOB.
Haiinure skcTpemMyMsl # TOUKH iepernda Gpyukiun y = (x — 1)e™ .

Haiitu rpaguent pyukiuu z = y,/Xy B Touke M,(1,4).

dx
45—x+V5—x
YKaX(I/ITe, KaKOﬁ n3 HeCO6CTBeHHLIX HHTCI'PpaJIoB ABJIACTCA CXOAAIUMCH

Breraucnuts HGOHpeHeHeHHHﬁ HHTCIpal f

7 Vxdx, [ x 73 dx, [, VaSdx.

YTBepxkaeHO Ha 3acenannu Kadeapsl MareMaTuku « 03»052023 r., mpotokoi Ne 10

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

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUNICKON ®EJIEPAITN

®EJIEPAJILHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUYPEXJIEHWE BBICIIIETO OFPA3B0OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

ok~ N

®daxynbTeT 6a30BBIX KOMITETEHITHH, kadenpa «Marematuka
JucnuniauHa «MaTeMaTHYeCKUI aHAJIN3)
Kypc 1, cemectp 2

JK3aMeHAMOHHBIN OuiteT Ne 1

Hecob6cTBeHHbBIE MHTETpaAIBI TIEPBOTO U BTOPOTO TUIA. [IOHATHS CXOIMMOCTH U PACXOAUMOCTH
HECOOCTBEHHOTO MHTErpaa.

_2t?

T 1+t3°

Haiitu npon3Boanyto QyHKIMH, 33 JaHHON apaMETPUIECKUX =

)

1+t3
Hccnenosats Ha SKCTpeMyM (yHKIHMIO Z = x2 — x + y2 + 2y.

o .6 i 2
Breruncnuts OMMPECACIICHHBIM MHTCIpal fO 3sin“xcosxdx.

Haiitu 06beM Tela, HOIydeHHOro BparieHieM BOKpYyT ock OX (GUrypsl, orpaHUYeHHOM
muaMaMu Y = x5,y = 1,x = 0.

YTBepkeHo Ha 3aceaannu kadeapsl MateMaTHku « 03»052023 r., mpotokoi Ne 10

W.o. 3aB. kadeapoit H.B. BacunbeBa / /
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JU1s mpoBeIeHUs IPOMEKYTOUHOTO KOHTPOJIsl 3HAHUH CTYIEHTOB B IUCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHJIAH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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	Введение
	Предмет, задачи и содержание дисциплины. Основные этапы развития дисциплины. Структура курса, его место и роль в подготовке бакалавра, связь с другими дисциплинами.
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	Раздел 1: дифференциальное исчисление функций одной переменной
	При изучении данного раздела обратите внимание на то, что функция двух переменных имеет наглядный геометрический смысл – это поверхность в трехмерном пространстве
	Надо осмыслить понятия частных производных и полного дифференциала и особенность их вычисления, овладеть техникой вычисления производных от сложной функции нескольких переменных. Следует обратить внимание на то, что для функции  𝑧=𝑧,𝑥,𝑦.смешанные ...
	Для функции нескольких переменных скорость изменения функции в произвольном направлении характеризуется производной по направлению, а наибольшая скорость изменения функции будет в направлении вектора градиента.
	Следует обратить в этой теме внимание на необходимое и достаточное условия существования экстремума функции нескольких переменных.
	Тематический план дисциплины «Математический анализ» по направлению подготовки
	ПО ДИСЦИПЛИНЕ
	«Математический анализ»

	1. Вычислить интегралы:
	,1-+∞-,хе-−,х-2...dх  .,𝑒-+∞-,dx-𝑥⋅,ln𝑥....
	Функции нескольких переменных
	1. Определение и геометрический смысл функции двух переменных.
	2. Линии уровня функции двух переменных.
	3. Частные производные функции нескольких переменных, их геометрический смысл
	5. Дифференцирование сложных функций нескольких переменных.
	7. Производная функции нескольких переменных по направлению.
	17. Вычисление объема тела вращения с помощью определенного интеграла.
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