[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®NO: Makeumos Anexceli bopcoBMUHUCTEPCTBO HAVKU U BBICILIETO OBPA30OBAHMS POCCUMCKOM ®EJEPALIMA

JomkHOCTb: AVPSEI IR ABTABE TOGC/IPRPIOPRIAMOE NBHHHOMHOE OBPA30BATEJILHOE YUPEX/IEHHE BBICIIETO OBPA30BAHIS

Hara noanvcarns: 18.09.2025 134808y 1 e o BCK M TTOJMTEXHUYECKUI YHUBEPCUTET
yHVIKaﬂbeIVI ﬂpOFpaMMHbIVI KoY.

84b180d1a3102ac9e6052125672742735c1801d6  (MOCKQOBCKHAH MMOJHUTEX)

CDaI(y.HBTCT XHUMHYECKON TEXHOJOTNM U OMOTEXHOJIOTHHI

PABOYASA ITPOI'PAMMA JUCIHHUIIJIMHBI

«MarteMaTHYeCKNH aHAJIN3)

Hanpagnenue noarotroBku
16.03.03 XosoamibHasi, KPUOT€HHAS] TEXHUKA M CUCTEMBI KH3HeOo0ecCedeHUus

[Tpoduns
XoJ10an/IbHAs1, KPUOTEHHAS TEXHUKA U CUCTEMbI KU3Heo0ecneYeHus

Kpamuduxanuys
O0akanaBp

®dopmbl 00yueHus
OYHAas

Mocksa, 2025 r.



Pazpaborunk:

—z
Kann. ¢us.-maT. HayK, TOLEHT liﬁ Eiﬁ ; /E.A. Koran/

{

H.o. 3aB. kadenpoii «Marematukar,

KaH[. QU3.-MaT. HayK %faﬂ% /H.B. Bacunsesa/
¥ 5

CoruacoBaHo:
3apenyroumii kadenpoit «TexHuka HU3KUX TeMnepaTyp»,

K.T.H. / O.A. Hekpacos /



Conep:xanue

1. Uenn, 3a1aum ¥ MIaHUPyEMbIE PE3YIbTAThl O0YUEHHS MO AUCHUIIINHE. .....eueenen.. ..
2. MecTo TUCIUIUIMHBI B CTPYKTYpE 00pa30BATEIBHON MPOTPAMMSBL. .. .vueueeneenennnnn..
3. CTpyKTypa U COAEPHKAHUE TUCTIUTIITHHBL. . .. \veeteenetenaeenteenneeeneeenneeanneenneennneenns
3.1. Bwunasl yueOHOM pabOTHI 1
330721 (157 100 1o 0 S P
3.2.  TeMmaTHYECKHI TJIaH U3YUCHUS JUCHUTITAHDBI. . .. euetteeennseeeennneeannneeennnneenns
R TR @10 (507> %0207 (DI04 (011120101071 512 SO
3.4. Temaruka cCeMUHApPCKUX/TIPAKTUYECKUX U Ta00PATOPHBIX 3aHATUH. ................
4. YueOHO-METOANYECKOE M HHPOPMAITMOHHOE OOCCIICUCHME. ...\ uvenreeneenrenneannannannns
4.1. HopwmatuHbie 10KyMeHTHI U ['O-
O I S
4.2. OcHoBHas JquTEpaTy-
oL P
4.3,  JIOTIOTHUTEITBHAS JTUTEPATYP@: + e uevveennneeeennneeeenneeeenneeeaneesenneeeaaneeeennnes
4.4,  DIEKTPOHHBIC OOPAZOBATEIBHBIC PECYPCBL. . uutenttentteaneeenneenneeeineenneeanneans
4.5. JluneH3noHHOE M CBOOOTHO pacHpOCTpaHsieMOoe POrpaMMHOE OOEeCTIeUeHHUE. . ..
4.6. CopemenHble poeccHoHaTbHbIE 0a3bl TaHHBIX U HH()OPMAIIMOHHBIE CIIpa-
151018 13 13 (S0 (o 1)L 1 SO
5. MaTepHambHO-TEXHUUECKOE OOCCTICUCHIIC . ... .\ uesntenreeneenneneennenneaneennenneennens
6. METOIUYECKUE PEKOMEHIAIIHM . .« . e eeeteeeeente et et eteeaeeee et et et e eteeneateaneenens
6.1.  Meroanueckue peKOMEHAINH JUIsl IPENoJaBaTeNs 10 OpraHu3alun o0y4eHus
6.2. Meroauueckue yka3zaHus AJisi 00y4YaroIUXcs M0 OCBOSHUIO AUCUHUIUINHBL. . .. . .
I 03291 Q0] 8 (S35 1015 1505 0 Qo) 013 (o 1 - HT
[Tpunoxxenue 1. TemaTnueckuil TUIaH CONEPIKAHUS JUCTIUIIITHHBL. . ... nveeeeneeeeaneanaenne.
[Tpunoxxenue 2. GOH OLEHOUHBIX CPEICTB ... uuteenneenneenneenneeenneenneeanneenneeaneeennens
1. MeTo/ibl KOHTPOJIS ¥ OLEHUBAHUS PE3YTBTATOB OOYUCHHS . ... euueeneeeneaneanneaneannnnn
2. Illxana u KpUTEPUHU OLIEHUBAHUS PE3YJIBTATOB OOYUCHMSI. ... .vvneeneeneeneeneeaneennens
RI 0 )1 (515 (015 1 15 (SR o) 0T (o - - HOP
R T8 B ) (47110707 00400 2 1 01011 3

3.2, TIpOMEKYTOUHAST ATTECTALIMS . ..t ueseeennneeeennteeennneeeennneeeaneeeannneeennneeenns

(O IR R

10
11
11
11
12
13
14
19
19
19
20
21
27



1. Hen, 321241 ¥ IVIAHMPYEMble Pe3y/IbTAaThl 00y4eHHs 110

AUCHUIIINHE
K OCHOBHBIM yensim OCBOEHUS AUCLUIUIMHBI «MaTeMaTUYeCKuidl aHalu3» CIeAyeT OTHe-
CTH:
- BOCIIUTaHHUE y CTYJEHTOB O0lIeil MaTeMaTH4eCKON KyJIbTYpBhI;
- IPHOOpETEHNE CTYAEHTAMU MIMPOKOTO Kpyra MaTeMaTHYeCKUX 3HAHHWM, YMEHUH U Ha-
BBIKOB;

- pa3BUTHE CIIOCOOHOCTU CTYIEHTOB K MHAYKTUBHOMY U JIEyKTUBHOMY MBIIIJICHHIO Ha-
psAy ¢ pa3BUTHEM MaTEMaTUYECKON MHTYULUH;

- YMEHHE CTYJCHTaMH Pa3BUBATh HABBIKA CAMOCTOSATEILHOTO U3YUYEHUS yUeOHOM U Hayd -
HOW JIUTEpaTypBl, CONEPKALICH MaTEMaTUYECKUE CBEICHUS U PE3YJIbTATHI,

- IOJATOTOBKY CTYJIEHTOB K JIESITEIBHOCTH B COOTBETCTBUU C KBANTU()UKALMOHHON XapaK-
TEePUCTHKON OakallaBpa 110 HANpaBJIEHHUIO, B TOM 4ucie (HOopMUpOBaHHE YMEHHUH HCIOJIb30BaTh
OCBOCHHBIE MaTEMAaTUYECKUE METO/IbI B TPO(ECCHOHATIEHON JEATEIbHOCTH.

- MOJTOTOBKY BBICOKOKBAJM(UIIMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIOBUAX LUD-
POBOI1 TypOYJIEHTHOCTH U BBICOKMX TEXHOJOTHYECKUX PUCKOB COBPEMEHHOU IM(PPOBOI 3KOHO-
MUKH.

K 0ocHOBHBIM 3a0auam OCBOCHUS AUCHUILTUHBI « MaTeMaTHUECKUIl aHaIN3» CIelyeT OT-
HECTH:

- OCBOCHHE CTYJIEHTAMU OCHOBHBIX MOHSATHH, METOJIOB, (OPMHUPYIOLINX OOIIYI0 MaTema-
TUYECKYIO0 MIOATOTOBKY, HEOOXOIMMYIO ISl YCIEIIHOTO PEeLeHHs IPUKIIaJIHbIX 3a/1a4;

- (hopmupoBaHHe y CTyJIeHTa TpeOyemMoro Habopa KOMIETEHIINH, COOTBETCTBYIOIINX €T0
HaIpaBJIEHUIO TOATOTOBKU M 00€CIIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPy a.

OOyuenue no nucuMIUIMHE «MaTeMaTH4ecKuil aHaJIu3» HalpaBiIeHO Ha (OpMHUpPOBaHHE y 00Y-
YAIOIIUXCS CeAYIOMMX KoMieTeHuui B coorBeTcTBiH ¢ @I'OC 16.03.03 (ypoBeHs OakanaBpua-
Ta) 110 HANpaBJIEHUIO OJrOTOBKU «XOJOJWIbHAs!, KPUOTEHHAs TEXHUKA U CUCTEMBI J)KU3HeoOec-
NeYeHUs», YTBEPKICHHBIM IpruKa3oM MuHucTepcTBa o0pa3oBanus U Hayku Poccuiickoit dene-
pauuu ot 01.06.2020 r. N 698.

Kon u NHaukaTopsl 10CTHKEHHS KOMIIETEHIMHU

HaNMeHOBaHMe

KOMIIeTeHI U
OIIK-2. CnocoGeH mpu- NOIIK-2.1. Vicionb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYY-
MCHATH MECTOABI MaTeMa- HBIX JUCLUILINH, a TAKXKE IpaBujIa MOCTPOCHUS TEXHUIECKUX
TUYECKOTO aHAIN33, MO- | cXeM U YepTexei,
ACITHPOBAHMA, OIITH- NOIIK-2.2. 3naeT npuHIUNHAIbHbIE 0COOCHHOCTH MOJEIUPOBa-
MH3allNKA 1 CTaTHCTHKA HHS MATEMATHYECKUX, PU3NYECKUX M XMMHUYECKHMX HPOIIECCOB,
AL CILICHUA 33714, BO3- | e nyasnayennble 1 KOHKPETHBIX TEXHONOMMYECKHMX HPOIIEC-
HUKAIOIIUX B X0J1€ IIPO- COB,

dbeccroHanbHOM Jesi-

HOIIK-2.3. YuacTByeT, CO 3HaHHUEM Jielia, B padoTax Mo coBep-
TEJIbHOCTH

MEHCTBOBAHHIO IMTPONU3BOACTBCHHBIX IIPOLCCCOB € UCIIOJIbB30Ba-
HUCM DKCIICPUMCHTAJIbHBIX JAHHBIX U PE3YyJIbTAaTOB MOACIIMPOBA-
HUsA

2. MecTo ITUCUMILVIMHBI B CTPYKTYpPe 00pa30BaTeibHOM NPOrpaMMbl

I[I/ICI_[I/IHJ'II/IHa OTHOCHUTCS K 00sg3aTenbHOM yactu Ojoka b1: MOIIYJ'IL «MaremaTuuecKue M ecTe-
CTBCHHO-HAY4YHBIC TUCHUILIIIMHBD).
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JucnuruinHa «MaTeMaTHUeCKUi aHaIN3y JIOTHYECKU CBsI3aHa CO CIICTYFOIUMH TUCIIUIUTHHAMU:
- MaTeMaTHICCKUU aHAIIN3;
- (pusuka;
- TEOPHSI BEPOSATHOCTEH M MaTeMaTHUECKas CTATHCTHKA;
- MATEMAaTUYECKHUE METO/IbI MOJICTTMPOBAHUS (PU3UUECKUX MTPOIECCOR;
- TEOPETHYCCKAst MEXaHUKa;
- MEXAaHMKA KUIKOCTH M rasa;
- TEPMOIMHAMHMKA,
- TEIJIOMAcCcOOOMEH;
- TEOPHSI MEXaHU3MOB M MAIIINH;
- CHCTEMbI aBTOMAaTU3UPOBAHHOTO pacyueTa U aHaIu3a.

3. CTpyKTypa u coaepkaHue JUCHUILIMHBI

OO01mast Tpy10eMKOCTh TUCIUTUIMHEI COCTABIISICT 4 3a4eTHBIC eMHHUIIBI - 144 vaca.

3.1. Buabl yueOHOI1 padoThI M TPYA0EMKOCTh

Ne
n/n Bua yueoHoii pa6oTni Egg:;quTBo Cemectp 2
1 | AyautopHble 3aHATHSA 72 72
B ToM uucne:
11. | Jlexuun 18 18
12. | CemuHapcKue/mpakTHUECKUE 3aHATUS 54 54
13. | JlabopaTopHble 3aHATHS - -
2 | CamocTosiTeqbHAsI padoTa 72 72
3 | IIpomMekyTOUHasI aTTeCTALUS
3K3aMEH 6] 5
Hroro 144 144

3.2. Temaruyeckuii IJIaAH U3yYeHUS TUCIUATIHHBI
Pasmemnién B npusoxenun 1 k paboueit mporpamme.
3.3. Conep:xxanue pa3iejioB IMCIHUATLIHAHBI
Beenenue

[Ipeamer, 3amaun U copepkaHue MUCHMUIUIMHBI. OCHOBHBIE ATallbl Pa3BUTHS JUCITUTLIH -
Hbl. CTpyKTypa Kypca, ero MecTo U poJib B MOATOTOBKE OakaiaBpa, CBSA3b C APYTHUMH AUCITUTLIH -
HaMH.



Paznen 1. IuddepennnanbHoe ucuuciaeHne pyHKuii 01HON nepeMeHHOM

Tema 1. Yucnosas nocnenoBaTenbHOCTh. [Ipenen yncioBoil nocneaoBaTeabHOCTH U €TI0
cBorictBa. Oynkuus. [Toctpoenne rpadukoB pynkiuii. [Ipenen dynkuun. OCHOBHBIE TEOPEMBI
o npeaenax ¢yHkuun. [IepBeiii 1 BTOpoit 3aMedarenbHbIe mpenesbl. CpaBHEHHE OECKOHEYHO Ma-
JBIX U OECKOHEUHO OOJIbLIINX BETMYHUH. DKBUBAJICHTHBIE OECKOHEUHO MaJjible BEJIMUNHBI.

Tema 2. HenpepslBHOCTh (DYHKIHMI B TOYKE M Ha MPOMEXYTKe, Touku pa3pbiBa (yHK-
MU, UX Kinaccudukamms. ACUMOTOTH Tpaduka GyHKINHN, UX KiaccuuKaIms.

Tema 3. IIpousBoanas ¢pyHkiuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOIHOM.
[TpaBuna quddepenuupoBanus u GopMyIIbl BEIYUCICHHS TPOU3BOAHBIX. TabauIIa MpOou3BOIHBIX
OCHOBHBIX 3JIEMEHTApHBIX (PyHKIMHA. Bbruncienue npon3BOAHBIX (GYHKIMNA, 3 JaHHBIX Pa3JIHy-
HBIM 00pa3oMm.

Huddepenunan. IIponsBoansie n auddepennnanst BeIcHuX nopsakos. [IpubiamkeHHbIe
BBIYHMCIICHHSI C TIOMOIIBIO U PepeHIranos.

Tema 4.[lpaBuno Jlonurans. @opmyna Telinopa. PackpeiTue HeonpeneneHHOCTER pas-
JUYHOTO THUIA. Pa3mo)keHre OCHOBHBIX 3JIEMEHTAapHBIX (yHKIuM 1o ¢gopmyne Teinopa. [Ipu-
ONMMKEHHBIE BBIYUCIICHUS C TOMOIIBI0 popmysl Teitnopa.

Tema S. OcHoBHBIE TeopeMbl AU EepeHITNATEHOTO UCYUCTICHHS. MOHOTOHHOCTD (PYHK-
UM, SKcTpeMyMbl Heo0XoauMBble U TOCTaTOYHbIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOT'O 3KCTpe-
mymMa. MccnenoBanue BoIykJI0CTH Tpaduka pyHkuun. Todku nepernda rpaduka GyHKIIHH.

OO6mras cxema uccienoBanus GyHKIMU U MOCTpoeHHs ee rpaduka. CBoiicTBa QyHKUUH,
HENpephIBHBIX Ha oTpe3ke. Hanbosbiee u HauMeHblee 3HaueHus (QyHKIUU Ha OTPE3Ke.

Paznea 2. Inddepennunanbruoe ucuncienne GyHKIuil HeCKOJIbKUX MepPeMEeHHbIX

Tema 1. @yHKIIMN HECKOJIBKUX MEPEMEHHBIX. JIMHUM U OBEpXHOCTH ypoBH:A. YacTHbIE
npousBoaHbie. [lonubiil quddepenunan. IlponsBoaHbIe CI0KHON QYHKIIMN HECKOIBKUX Tepe-
MeHHBIX. YacTHbIe IPOU3BOIHBIE U JU(QepeHnanbl BeICINX mopsaakos. Teopema IlIBapia.

Tema 2. [IpousBognas no HanpasneHuro. ['panuent. KacarenpHas k kpuBoil. Kacarens-
Hasl TUIOCKOCTh M HOpMaJsib K oBepxHocTu. Dopmyina Teitnopa. DkcTpeMyM (HyHKIIMHA HECKOIb-
KHUX niepeMeHHbIX. HeoOXxoauMble 1 TOCTaTOUHBIE YCIIOBUS IKCTPEMYyMa.

Pa3pnen 3. UnTerpasbHoe ucuyucjieHue

Tema 1. IlepBooOpa3znas. Teopema CyIIecTBOBaHHS HEOINPEACICHHOTO HWHTETpaja.
HeonpenenenHslit HHTErpal u ero cBOMCTBa. Taliuiia HHTErpasoB OT OCHOBHBIX 3JI€MEHTApHBIX
¢byHkuil. MeTo1 HEeMOCPEeICTBEHHOTO UHTETPUPOBAHMSL.

MeToabl MHTEIPUPOBAHUS C TIOMOIIbIO 3aMEHbI IEPEMEHHOM, MOJIBEIGHUEM 101 3HaK Jaudde-
peHnmana. MeTo MHTErpupOBaHUS 110 YaCTsAM.

WHTerpupoBanne paroOHAIBHBIX ApoOeil, MHTErpUpOBaHUE HEKOTOPHIX BUIOB HMPPALIMOHAIIb-
HBIX U TPUTOHOMETPUUECKUX QYHKIUI.

Tema 2. 3agaun, NpUBOAAIINE K MOHATHIO ONPEAEIEHHOro uHTerpana. OnpeneneHHbli
WHTErpajl, €ro CBOMCTBA. Y CIOBHS MHTETpUpyeMOCTU. IHTErpan ¢ nepeMeHHbIM MPEAEIIOM HH-
terpupoBanus. @opmyna Helotona — JleiilOnuna. 3aMeHa nepeMeHHOI B OINpe/IeIEeHHOM HHTe-
rpaie.

[IpunoxeHus onpenereHHOro HHTErpajga B FTeOMETPUH U MEXaHHUKE (BbIUMCIICHHUE IO~
Jelt mnockux Guryp, IIMHBI KPUBOM, 00BEMOB.

Tema 3. HecoOcTBeHHbIE MHTETpalibl IEPBOTO U BTOPOIro poja (Mo OECKOHEYHOMY IMpo-
MEXYTKY, OT HEOIPaHUYEHHbIX (DYHKIIUNA HA KOHEUHOM IPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, npuBOAAIINE K KPaTHBIM MHTErpaiam. /[BOIHON U TPOIHON MHTETpaIbl,
uX cBoicTBA. [IpaBuia BIYMCIEHUS ABOMHBIX HHTEIPAJIOB.

3.4. Temaruka npakTH4eCKUX 3aHATHH MO JUCHHUILIHHE



«MareMaTHYeCKHNHA aHAJIN3»

No Tema 3ansaTHsA

n/m

1 Paspnen 1. DiieMeHTBHI MaTEMAaTHY€CKOI0 AHAJIN3A.

Uucnosas mociieoBaresbHOCTh. [Ipenen 4ucinoBoil mocnenoBaTENbHOCTA U €r0 CBOM-
ctBa. [IpaBuna npenensHoro nepexoaa. ®yukius. [Ipexen dyakuun. Teopemsr o ipee-
nax ¢yakuuu. [lepBblii 1 BTOpo# 3aMedaTeabHbIe IPEIEIbL.

2 CpaBHeHue O€CKOHEYHO MaJIbIX U OECKOHEUHO OONBIINX BEJIMYMH. DKBHUBAJICHTHBIE Oec-
KOHEYHO MAaJIbIC BEJIMYHHBI.

3 PackpbITue HEONpPeIeIEHHOCTEN pa3InyHOTO THIIA

4 HenpepbBHOCTS QyHKITNI B TOUKE U HAa TpoMekyTKe. OTHOCTOpOHHUE TIpeaesbl. Touku
pa3psiBa hyHKuMU. [IpuMepsl penieHus 3aaa4

5 [TpousBognas ¢yukuuu. IlpaBuna auddepenuupoBanus U QOpPMYJbl BBIUUCICHUS
npou3BoaHbIX. TexHuka nuddepeHmpoBanus

6 HuddepenunpoBanre o0paTHbIX QyHKUINHN, GYHKIUH, 3aJaHHBIX HESIBHO, TapaMeTprye-
cKkH, Jjorapudmudeckoe audhepeHInpoBaHIe

7 Huddepennman. I'eomerpuueckuit cmpicn muddepennmana. [IpousBonusie u audde-
PEHIIMAIBI BBICIITUX MOPSIAKOB. [IpuOnnkeHHbIEe BEIYUCICHHS C TTIOMOIIBbIO AU(depeHIIn-
aJIoB.

8 [IpaBuno Jlonuransa. @opmysia Teilnopa. PackpbiTie HEONPEAEIEHHOCTEW Pa3JIMYHOTO
tuna. Pa3znokeHust OCHOBHBIX JIeMEHTapHbIX QyHKIMiA 1o Gpopmyse MakiiopeHa.

9 [TpubmKkeHHbBIC BRIYHUCICHUS ¢ moMotbio hopmyisl Teitmopa.

10 | ITomHoe uccnenoBanue GpyHKuMid U moctpoeHue rpadukos. [Ipumepsl

11 | IlomHoe uccnenoBanue GyHKIHHN U mocTpoenne rpadukoB. [IpumMeps! (TpoaomKeHne)
CamocTtosarenpHas padora Nel Ha ceMuHape 1Mo QYHKIHSIM OAHON IepeMeHHOM

12 | Pa3gea 2. DyHKIUM HECKOJbKHX NepeMeHHbIX. JINHUM 1 TOBEPXHOCTH ypOoBHs. YacT-
HBIC MTPOU3BOIHBIC U AU QEepeHIInan MepBoro mopsiaka.

13 | Iomueni auddepennman. I[IpousBogusie cinoxHOW (yHKIMH. [IponsBoaHas GyHKIHH,
3a/laHHON HesBHO. YacTHBIE MPOU3BOIHBIE U MU (EepeHIINATBI BRICITUX TOPSAKOB. Teo-
pema [IBapiia.

14 | IlpousBoaHas 1o HarnpaBJIeHUIO. [ paueHT.

15 | DkctpemyM (GYHKIIMH HECKOJIBKHX MepeMeHHbIX. HeobxonnMble M HOCTaTOYHBIE YCIIO-
BUSI SKCTPEMYMA.

16 | CamocrositeibHas pabdora Ne 2 Ha ceMuHape MO0 QYHKIUSIM HECKOJIBKHUX IepeMeH-
HBIX

17 | Pa3gen 3. UHTerpajibHOE HCUUCIEHHE
[TepBooOpasnas. HeonpeneneHHbIii HHTErpall U €ro CBOMCTBA. MeToa HENmOCpeICTBEH-
HOT'O UHTEIPUPOBAHUSI.

18 | MHTEeTpHpOBaHKE C TOMOIILIO0 3aMEHBI TIEPEMEHHOM, TOABEACHUEM 01 3HAK TuddepeH-
1uansa. Meto MHTErpupoBaHusl O YaCTAM

19 | UaTEeTpHpOBaHUE pallMOHATILHBIX IPO0EH, MHTErPUPOBAHNE HEKOTOPHIX BUIOB HPPAIIO-
HAJIBHBIX (QYHKIUN

20 | MaTerpupoBaHue TPUTOHOMETPUUYECKUX (DYHKIIHA.

21 | BeruncneHue ompeeneHHbIX WHTerpanioB mo (opmyrne HeproTona-JleiiOHuma. 3ameHa
MIEPEMEHHON ¥ HIHTETPUPOBAHUE MO0 YACTSIM B ONIPEICICHHOM MHTErpase.

22 | IIpunokeHus: ONpENeIeHHOTO UHTErpajla B TeOMETPUM M MEXaHUKE (BBIYHUCICHHUE IIO-
aied IWIoCKuX QGUryp, ATUHBI KPUBOH).

23 | IlpunokeHus: OMNPEACICHHOT0 HHTETpajla B TEOMETPUM W MEXaHUKE (BBIYHCIICHHE

00BEMOB, TUIONIA/IeH TOBEPXHOCTH).




24 | HecoOcTBeHHBIC HHTEIPAJIbI IIEPBOTO M BTOPOT'O POja, MX BEIYMCIICHHE.

25 | 3agaum, NpUBOMASIIME K KPATHBIM MHTErpajiaM. BeruuciaeHue JBOMHBIX UMHTErPAJIOB CBE-
JICHHEM K TTOBTOPHBIM.3a/1auu Ha U3MEHEHUE MOpPsIKa UHTErPUPOBAHUS B JBOMHOM HH-
Terpaie

26 | 'eomeTrpuyeckue U (GpU3NUECKHE MPUIOKEHUS KPATHBIX WHTETPAJIOB, IPUMEPHI BBIUUC-
JICHUA.

27 | KoHTpoapHOE TECTUPOBAHUE IO KYPCY.

4. YueOHO-MeTOAMYECKOEe M MH(POPMALIMOHHOE O0eclevYeHune

4.1. Hopmarusnbie 10KyMeHTBI U 'OCToI

dI'OC 16.03.03. XonoaunpHasi, KpUOTCHHAS TEXHUKA U CUCTEMBI ku3HeoOecneuenus,.2020.
N 698.

AxkanemMudeckuid y4eOHBIM IJIaH 1O HampasieHuto moarotoBku: 16.03.03. XomoaunbHas,
KpUOTEHHAsl TEXHUKA M CUCTEMBI )u3Heobecneuenus. [Ipodwmns: XomoauapHas, KpHOTCHHAS
TEXHUKA U CUCTEeMBI xu3HeoOecnieueHus. Dopma oOydeHus — ounas. 2024.

Vka3 IIpesunenta Poccuiickoit @enepaunu ot 01.12.2016 Ne 642 «Ctparerun HayyHO-TEX-
HOJIOTUYECKOTO pa3ButTus Poccuiickoit denepanum».

[Tpuka3 MunucrepctBa obpazoBanus U Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne
816 «OO6 yrBepxkaenuu [lopsaka mpuMeHEHUsT OpraHU3aIusIMU, OCYIIECTBISIOMMUME 00pa3o-
BaTEbHYIO JESATEILHOCTD, AJICKTPOHHOTO OOYydYeHHs, JUCTAHIIMOHHBIX 00pa3oBaTEIbHBIX
TEXHOJIOTHIl P peanu3aui 00pa3oBaTeIbHBIX MPOTPAMM).

4.2. OcHoBHas JuTeparypa

Kynpssues JI.J[. Kpatkuii kypc Mmatematudeckoro ananusza. T.1. Juddepennuansuoe u uH-
TerpajJbHOE MCUYHCICHHUS (GYHKIUN OAHOM nepeMeHHOH. Psaapl: YueOHUK [DIeKTpOHHBINA pe-
cypc]: yueO. - DnektpoH. naH. - MockBa: ®usmariut, 2015. - 444 c¢. [Pexxum noctyna: URL:
https://e.lanbook.com/book/71994 -3ari. ¢ skpana.]

4.3. JlonmosHUTebHAA JUTEPATYPaA

3yokoB B.I'., JIsxoBckuii B.A., Mapteineako A.W., Munocues B.b., Ilymxkaps E.A. Kypc
MaTEeMaTHUKH Il TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MITY, 2012.
400 k3.

Kpatkuit kypc BbICIIel MaTeMaTHKH [DJIEKTPOHHBIN pecypc]: ydel. - DIEeKTpOH. JaH. -
MockBa: HamkxoB u K, 2017. - 510 ¢ [Pexum pocryma: URL:
https://e.lanbook.com/book/93522 . - 3ari. ¢ skpaHa. |

WuTerpanbHoe MCUUCIeHHe PYHKUIUH OJHON U HECKOJIBKUX MEepeMEHHBIX. Teopus momus: me-
TOAMYECKUE YKa3aHUS U BApHAHTHI pacyeTHO-rpaduieckux padot // bogynoB M.A., boponu-
Ha C.1., [lokazeeB B.B., Teym B.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.
Marematnueckuii ananu3. Teopust npenenoB u auddepeHImaibHOe HCUYUCICHUE: OCHOBHBIE
MOJIOKEHUS TEOPUU, METOIMYECKHUE YKa3aHUs U BapUaAHThI pacyeTHO-rpadudeckux padot //
bonynos M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4. DuexkTpoHHBbIe 00pa3oBaTe/IbHbIEC pecypchl

[IpoBeneHMe 3aHATHIT U aTTECTAIIM BO3MOXKHO B JIMCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHHEM CH-
CTeMBbI TUCTaHIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
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denpoit «MaTteMaTHKa» 3JIEKTPOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) mo Bcem pazaenam
MPOrPaMMBI:.

DIeMEeHTE MaTEMaTHYSCKOIO
aHaJIn3a

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

HNHTerpanbHOe UCYHUCIICHNE https://online.mospolytech.ru/local/crw/course.php?id=3781

GYHKIMH OJHON IepeMeHHOM

Huddepennmanbroe ncuucie- | https://online.mospolytech.ru/local/crw/course.php?1d=3362
HUe (QYyHKIMI HECKOIBKUX

NEPEMEHHBIX

JlononmauTenbHBIC TTaBbI MaTe- | https://online.mospolytech.ru/course/view.php?id=3592

MATHYCCKOI'O aHaJInu3a

Paspaboranubsie DOP BKIIIOUaIOT TPEHUPOBOYHBIE U UTOTOBHIE TECTHI.
[Topsimok mpoBeaeHust paboT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTACIBHBIMHU PACIIO-
PSUKEHHUSIMH TIPOPEKTOpa Mo yueOHOU padoTe /Wil LIEHTPOM yueOHO-METOIUYEeCKON padOoTHhI.

Kaxxnprit ctyneHT oOecriedeH WHIWBHIYyaTbHBIM HEOTPAHUYCHHBIM JIOCTYTIOM K 3JEKTPOHHOM

OMOIMOTEKE MOCKOBCKOT'O ITOJIUTEXA

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

HuTepHeT-pecypehl BKIIOYAIOT YIeOHO-METOMYECKUE MAaTepUANBI B DJIEKTPOHHOM BHJIE, MPE/I-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «LleHTp MaTremMaTH4eCKOTO 0Opa30BaHUS

(http://mospolytech.ru/index.php?1d=4486,

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

[Tone3npie yaeOHO-METOAMUECKHE U HHPOPMAITMOHHBIC MaTEPHAITBI ITPEJICTABICHB HA CalTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepedyens pecypcoB MH(POPMAIMOHHO-TEIIEKOMMYHHKAIIMOHHON ceTH «VHTepHeT» A OCBOe-

HUS IUCHUIUIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIMueH3u0HHOE U CBOOOJHO paclpoCcTpPaHsieMoe MPorpaMMHoe odecie-

qyeHHne
No| HammenoBanme | Pazpaborumk [1O | Joctymaocts (mu- | Ccplika Ha Equnbiii peectp
(mpaBooGaa- IIEH3UOHHOE, CBO- | POCCHICKUX MPOrpaMM JyIs
TeJb) 601HO pacmpo- OBM u B]] (npu Hanmu4mm)
CTpaHseMoe)
1 | AstraLinuxCom |[OOO JlnnensnonHoe https://reestr.digital.gov.ru/
monEdition "PYCBUTEX- reestr/305783/?
ACTPA" sphrase 1d=954036
2 | MoiitOduc OO0 "HOBBLIE JInnen3noHHoe https://reestr.digital.eov.ru/
OBJIAYUHBIE reestr/301558/?
TEXHOJIOI'M1" sphrase 1d=943375

4.6. CoBpemeHHbIE NPO(ecCHOHAIBbHBbIE 0a3bl JaHHBIX U MH(POPMALMOHHBIE CIIpa-
BOYHBIE CHCTEMBbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIHBIX IJIl OCBOCHHUA TUCHMUIIJIMHBI:


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

1°

HanmenoBanmue Ccbuika Ha pecypce JocTynmHocTb

NudopmanuoHHo-cipaBoYHbIE CHCTEMbI

1 | Uadopmarmonnsie pecypebl Cetn

http: . Itant.
KorcysbrantlLioc ttp:// www.consultant.ru | JloctynmHo

[Topran @enepanbHbIX rocynap-
CTBEHHBIX 00pa30oBaTeIbHBIX cTaH- | http://www.fgosvo.ru. JHoctymHo
JIApTOB BBICIIETO 00pa30BaHUs

JIEKTPOHHO-0UOJIMOTEYHbIE CUCTEMBI

Jlanb https://e.lanbook.com/ HocrtymnHa B cetn UH-
TepHeT 0e3 orpaHuye-
HUUN

IIpodeccnonanbubie 0a3bl JAHHBIX

baza qaHHBIX HAyYHOH DJIEKTPOH- http://www.elibrary.ru JHoctymHo
HOU OMOITHOTEeKN
(eLIBRARY.RU)

5. MaTtepuajJbHO-TeXHUYECKOe o0ecnevyeHne T CIUIIAHbI

MartepuanbHO — TEXHUYECKas 0a3a yHUBEpcHTEeTa 00eCreYnBaeT MPOBEICHUE BCEX BHIOB
3aHSTHH, TPEyCMOTPEHHBIX YUYEOHBIM IJIAHOM, H COOTBETCTBYET JICHCTBYIOIIMM CAaHUTAPHBIM U
MPOTUBOTIOKAPHBIM MPABUIIAM H HOPMaM.

Kadenpa «MaremaTrka» He pacroyiaraeT COOCTBEHHBIM ayAUTOPHBIM (POHIIOM M UCIIOIh-
3yeT y4eOHbIe ayAUTOpUU U3 0011ero POHIa YHUBEPCUTETA.

[Tpu HEOOXOAMMOCTH TSI TPOBEICHNST MHTEPAKTHBHBIX MPAKTUYECKUX 3aHITUN HCIIONB3Y -
I0TCSI KOMITBIOTEPHBIE KIACChl YHUBEPCUTETA.

6. MeToanueckue peKoMeHIAIMU

6.1. Meroauyeckue peKOMEeHIAIMUH IJIS MPenoaaBaTesIst
10 OpPraHu3anuu 00y4eHust

ITpexne Bcero, cienyer oOpaTuTh BHUMAHUE CTYJEHTOB Ha TO, YTO MPAKTUYECKH BECh
U3y4aeMblii UMM MaTepual He TpeOyeT KaKoi-110o0 CrierraabHON (IOTOIHUTEFHON) TOATOTOB-
KU U BIIOJIHE MOKET OBITh YCIELIHO U3yUYeH, €CIIM CTYJEHThI OyIyT MOCEMIATh 3aHATH, CBOEBpE-
MEHHO BBITIOJHATH JJOMAIIIHUE 33/1aHUS U MTOJIB30BaThCs (MPH HEOOXOAMMOCTH) CUCTEMOH IIJIaHO-
BBIX KOHCYJIbTAllM{ B TEUEHUE KAXKIOr0 ceMecTpa. Bomrenmue B Kypc MaTaHanu3a pas3aeisl sB-
JISFOTCS KJIACCUYECKUMH, B TO YK€ BpEMsl OHU NIPAKTUUECKU OPUEHTUPOBAHBI, TaK KaK UMEIOT IIH-
POKO€ PACIpPOCTPaHEHHE AJI PEIIEHUs Pa3HOTO poJa 3ajad BHYTPU CAMOM MAaTEMAaTHUKH U MPU-
KJIAJHBIX 3a1a4. FIX OCBOCHME IIOMOXKET CTYIEHTaM JIOTHYECKHU BEPHO, APIYMEHTUPOBAHO U SICHO
CTPOUTH YCTHYIO M MHCBMEHHYIO peub, YCIEIIHO NMPUMEHATh HAKOIJIEHHbIE 3HaHUA B mpodec-
CHUOHAJIbHOU J1€ATEIbHOCTH.
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Heo0xoanMo ¢ camoro Hadasia 3aHATUH PEKOMEHA0BaTh CTYAECHTaM OCHOBHYIO U JIOTIOJI-
HUTEJIbHYIO JIUTEPaTypy, a B KOHIIE CEMECTpPa JIaTh CIUCOK BOIPOCOB ISl IOJrOTOBKHU K 3K3aMe-
HY.

Ha nepBom 3aHsATUYN MO AUCHUITIIMHE cIeAyeT 0053aTelbHO TPOUH(GOPMUPOBATD CTY I€H-
TOB 0 BHJIE M (hopMax TEKyIIeH U MPOMEXYTOUYHON aTTeCTalui 0 TUCIMIIMHE, CPOKaX UX Mpo-
BEJICHUSI, YCIIOBUSAX JIOMYCKa K MPOMEKYTOYHOM aTTeCTalluy, IPUMEHSIEMBIX BHUAAX POMEXY-
TOYHOTO KOHTPOJIS.

W3noxxeHne TeOpeTHUecKOro MaTepuana JIOJKHO CONPOBOXKIATHCS WILTIOCTPATUBHBIMU
pUMepaMu, TIIATEILHO OTOOPAaHHBIMH MPEMNOAaBaTeIeM TaK, YTOObI TEXHHUECKUE TPYITHOCTH U
BBIKJIQ/IKM MIPU PEIICHUH 3a/1a4il HE OTBJEKAIHM OT IJIABHOTO: OCMBICICHUS UJEU U CYTH MpUME-
HseMbIX MeTo0B. ClenyeT Bceria yKa3plBaTb IPUMEPBl IPAKTUUECKOTO MPUMEHEHHUS PacCMOT-
PEHHBIX Ha 3aHATUAX YpaBHEHUH U hopmyiI.

[IpakTHyeckue 3aHATHS AOJDKHBI OBITH OPraHU30BaHBI MPENojaBaTeeM TaKuM 00pa3oM,
YTOOBI OCTABAJIOCH BpPEMs Ha MEPUOAMUYECKOE BBIMOJIHEHUE CTYJIEHTaMH HEOOJBIION CaMOCTOs -
TEJIbHOM pabOThI B ay TUTOPUH JJIS IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHara.

[IpenogaBaTens, BeAylmIMi MPAaKTHUECKUE 3aHATHSA, JOJDKEH COIJIAaCOBBIBATH y4eOHO-
TEMaTUYEeCKHU TUIaH 3aHATUH C JISKTOPOM, HCIOIb30BATh €AUHYIO CUCTEMY 0003HAUYEHUI.

[IpenogaBatento cienyeTr 10OMBATHCA CUCTEMATHUYECKON HENPEphIBHOM pabOThl CTYIEH-
TOB B TEUEHHE CEMECTPa, HEOOXOIUMO BBISBIATH CHIIBHBIX CTYJCHTOB U MPUBJIEKATh UX K Hay4-
HOM paboTe, K y4acTHIO B pa3HOTO po/ia OJIMMITHAZAaX U KOHKypcax.

CrTyzneHT IOoJKeH OUlylaTh 3aMHTEPECOBAHHOCTD MPENOJABaTelNs B JOCTH)KEHUN KOHEU-
HOT'O pe3yJibTaTa: B MPUOOPETEHNH O00YYarOUIMMHUCS MTPOYHBIX 3HAHWM, YMEHUN U BIaJCHUS Ha-
KOIUIEHHOHM MH(opMaIueil 11 pelieHus 3a1a4 B po(hecCHOHAIbHON AEATEIbHOCTH.

4.1.1. Oo0pa3oBaTre/ibHbIE TEXHOJIOTHH

[IpoBeneHue 3aHATHI U aTTeCTallUi BOZMOXKHO B IUCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMBbI TUCTaHIIMOHHOTO 00yueHus: yauBepcuteta (CAO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoii «MaTemaTHKa» AJIEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) mo BceM paznenam
IIpOrpaMMel (cM. 1. 4.4).

[Topsimox mpoBeneHUs pabOT B TUCTAHIIMOHHOM (popMaTe yCTaHABIMBAECTCS OTIACIbHBIMU
pacropsHKEHUSIMU TIPOPEKTOpa MO yueOHO# paboTe W/MiIM HEHTPOM Y4eOHO-MEeTOAMYEeCcKOn pa-
OOTHI.

6.2. Mertoguyeckue yKazaHus i 00y4arOIMXCs 110 OCBOCHUIO
AUCHUILTHHBI

Paszpnen 1: nuddepeHnmnanbHoe HCHUCTEeHHE (PYHKIUI OJHOM NTepeMeHHOI

[Tpu nzyuenun nudepeHnrnaIbHOT0 UCUUCTIeHU PYHKIIUNA OTHOW TIEpeMEeHHOM o0paTH-
TC BHUMAHHC HA INOHATUC ITPCACIIa (I)YHKL[I/II/I B TOYKE U MCTOJbI €TI0 BBIYUCIICHUA. Hpeﬂen — 0I-
HO M3 OCHOBHBIX NMOHITHH MaTeMaTHYeCKOTO aHainu3a. [Ipu BBIYMCICHUU TpEAesoB (YHKIUU

0 o ®
HAJ0, MPEXJIE BCETrO, BBIACHUTH XapaKTep HEOINPEIeICHHOCTH 6’5’0'00’00_00’1 . YtoOBI

OBJIAJICTh TEXHUKOW pPEIICHUS 3a7a4 Ha BBIYMCICHUE TIPE/IeIOB, HAI0 3HAThH JIBA 3aMeuaTeIbHbBIX
npejena, TabJMIly SKBUBAJICHTHBIX OSCKOHEUHO MAJIbIX, TpaBuiio Jlomurans, pa3mudHbIe Tpue-
MBI PACKPBITHSI HEOIPENEICHHOCTEN B 3aBUCMMOCTH OT BHJA (DYHKIIMU M PEUIUTHh AOCTATOYHO
00IbII0E KOTUYECTBO 3aa4.

[Tpu u3ydeHUU TeM, MOCBSIICHHBIX MPOM3BOAHON W muddepeHnuany (yHKIUU, HAI0
OCMBICIIUTh UX T€OMETPUYECKUIH CMBICII, IOHUMATh pa3inuue MeXAay HUMH (auddepenuunan -
9TO TJIaBHAsI IMHEHHAs 4acTh npupaiieHus GyHKIuN). TBepao 3HaTh (Kak TaOIUIly YMHOKEHUS)
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bopmynbl auddepeHInpoBaHUs OCHOBHBIX 3JIEMEHTAapHbIX (YHKIMHA U mpaBuia auddepeHiu-
poBaHus (Bce, KOHEUHO, HO 0COOEHHO MpaBmiIo AU PepeHIupoBaHus CIOKHON QYHKIUN).

OOparuTe BHUMaHUE TaKKe Ha 0COOCHHOCTH AudpepeHInpoBaHus GYHKINH, 3a1aHHBIX
B HESIBHOU (popMme, MapamMeTpuiecku, Ha mpueM jJorapudmuyeckoro nuddepeHuupoBaHusl.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHATH aJITOPUTM UCCIIEIOBaHUS (PYHKIUI U OCTpoe-
HUS TpauKOB: OIpe/eseHHe ToUeK pa3pbiBa (M X KiIacCH(PUKAIMIO), aCUMITOT rpaduka (Bep-
TUKAJIbHOM, HAKJIOHHOW, TOPU30HTAILHOM ), HEOOXOAUMBIE U JOCTATOYHBIE YCIOBHSI MOHOTOHHO-
cTH (QYHKIMH, CYIIIECTBOBAHHUS JIOKATBHOTO SKCTPEMyMa, IPOMEKYTKOB BBITYKJIIOCTH ¥ BOTHYTO-
CTH (DYHKIIMM U TOYEK reperuoa.

Paszpnen 2: nudpdepeHunanbHoe HCHUCTEHHE PYHKIUI HECKOJIBKHUX IepeMEeHHbIX

[Tpu u3yueHuu JaHHOTO paszjesia oOpaTUTe BHUMaHHE Ha TO, YTO (PyHKUHMS IBYX Iepe-
MCHHBIX HMECT HaFJIH,Z[HI:IfI FCOMeTpI/I‘-IeCKI/II\/II CMBICJI — 3TO MNOBCPXHOCTb B TPCXMCEPHOM IIPO-
CTpaHCTBE

HaIIO OCMBICJIIUTh NOHATUSA YACTHBIX MNPOU3BOJHBIX U IMOJIHOT'O nnq)(bepeHuHana n 0CO-
OCHHOCTb MX BBIUMCIICHUS, OBJIAJETh TEXHUKON BBIYMCIIEHUS MPOU3BOJHBIX OT CIOXHON (yHK-
MM HECKOJBbKHX MepeMeHHbIX. CremayeT oOpaTHUTh BHHUMaHHE Ha TO, 4TO s (DyHKIMH
z=1z|x, y|cMeluaHHble YaCTHBIE NPOM3BOJHBIC BTOPOrO IIOPSAKA PABHBl MEXIy COOOii:

0’z _ 0z
0xd0y O0ydx

Jns GyHKIUU HECKOJBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHUs (YHKIMH B MPON3BOJIb-
HOM HANpaBICHUH XapaKTEPHU3YeTCsl MPOU3BOTHON MO HAIPABJICHUIO, 2 HAUOOIBIIAsT CKOPOCTh
nu3MeHeHus: GyHKIuU OyeT B HalIPaBJIEHUU BEKTOpa I'PaJHEHTA.

Crnenyet oOpaTUTh B 3TOW TeMe BHUMAaHHE Ha HEOOXOIMMOE M JOCTATOYHOE YCIOBUS CY-
[IECTBOBAHUS HKCTpeMyMa (GYHKIIMH HECKOJIbKUX TEPEMEHHbIX.

(reopema IlIBapia), To ecTh MOPANOK MU PEepEeHIIMPOBAHUS HE UMEET 3HAUCHUSI.

Pa3znen 3: nHTErpajibHOE UCUYNCIIEHHE

B uHTErpanbHOM HMCUYHMCIIEHUH pEeLIaeTcs 3ajada, 0OpaTHOM TOH, KOTOpasl paccMaTpuBa-
nack B quddepeHnraTsHOM HCUHCIEHHH: He0OX0MMMO HalTH 1S naHHOH QyHKuH f (x| Takyo
(GyHKIUIO, TPOU3BOJHAS OT KOTOpoW Obuia Obl paBHa 3aaaHHON. MHTerpupoBanue QyHKIuN —
JIOCTaTOYHO CJIOXKHBIN pa3[esl MaTeMAaTUKH, OBJIAAETh KOTOPBIM MOXHO TOJIBKO, €CJIU CTYAEHT
«BO3bMET» JIOCTATOYHO OOJIBIIOE KOJTUYECTBO UHTETPAJIOB PA3HOI0 THIIA.

Hano TBepo 3HaTh TaONMIly MHTErPaJIOB OT OCHOBHBIX 3JIEMEHTApHBIX (YHKLUH, OCHOB-
HbIE€ METOJIbl MHTErpUPOBaHHUA (3aMeHa MEepeMEHHOMW, MOJBEAeHHE Mo 3HaK nuddepeHmnuana,
MHTETPUPOBAHUE 110 YaCTSAM, IPUEMbl BBIUMCIEHUS MHTETPATIOB OT PAl[MOHAJIBHBIX ApPOOEH, OT
Pa3HOro THUIa TPUTOHOMETPUYECKUX (PYHKIIUIA).

Hano ocMbIcanTh €IMHCTBO MOAXO0/AA K IIOCTPOEHUIO ONPEEIICHHBIX, KPATHBIX, KPUBOJIN -
HEHHBIX, TOBEPXHOCTHBIX UHTETPAJIOB — [IOCTPOEHUE HEKOTOPOIl MHTETPaIbHOM CYyMMBI U IIpe-
JIETIbHBIN ITEPEXO/.

3HaTh F€OMETPUUECKUN CMBICT M OCHOBHYIO (POPMYJTy BHIYMCIICHUS ONPEIEICHHBIX UHTE-
rpasioB — popmynry Hetotona — JleitOnuia, reomerpuyeckue u pusnyeckre NpuiioKeHus onpe-
JICJICHHBIX U KpPAaTHBIX UHTETPaJIOB, YMETh HaXOAUTh IUIOIIA b IUIOCKON (GUTYpHI, IJIUHY KPUBOH,
00BbEeM U IJIOLIA/1b TOBEPXHOCTH TE€J BpAILEHUS.

7. ®OH/ OLIEHOYHBIX CPEACTB

@DOoH/J| OLIEHOYHBIX CPECTB IpeacTaBieH B [Ipunoxenun 2 xk paboueit mporpamMmme M BKIHOYAET
pa3nensl:

1. MeTrozibl KOHTPOJIS M OLICHUBAHUS PE3YJIbTATOB 00y4EHUS.
2. lllkana u KpUTEPUU OLCHUBAHUS PE3yJIbTATOB O0YUYCHHUS.
3. O1ieHOYHBIE CPE/ICTBA.
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3.1. Texkymuii KOHTPOJIb.
3.2. [IpoMexxyTOo4Hast aTTecTarus.
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Ilpunosicenue 1

TemaTuuyecKuil IJIAH JUCUUILUIHHBI «MaTeMaTHYECKU aHAJIU3)» 10 HATIPABJICHUIO OATOTOBKH
16.03.03 XosaoamibHasi, KPUOTEHHAS] TEXHUKA U CUCTEMBI )KU3Heo0ecneYeHus
Hpodniab: «Xoa0aUIbHAS, KPHOT€HHAS] TEXHUKA U CHCTEeMBbI sKU3Heo0ecneueHus» (0akagaBp)
®opma 00yyeHHUs — OYHASA

I'ox npuema 2025/2026
Buasbl yueOHoii padoTsl,
Buabl camocrosiTeqibHOM pado- DopmbI
BKJIIOYasl CAMOCTOSATEIbHYIO TBI
< padoTy CTyIEHTOB arrecra-
(=7 ’
Ne 5 = g CryaenTon HH
W/ Paznen 2 % < M TPYA0EMKOCTh B Yacax
5]
) %y
o @ K.P Pe-
J | II/C | JIag | CPC | KCP " |KIL |PTP | ¢e- | Kp | D 3
) par
Bropoii cemecTp
1.1 | Pazgen 1. InddpepenunanbHoe uc- 2 1 2 2 4 +
yuciaeHue pyHKuMil 0HOI epemMeH-
HOM. YncrioBas nociaea0BaTebHOCTb.
[Ipenen ynciaoBoi mMociIeA0BATEILHOCTH
u ero cBoricta. [IpaBuna npenenbHOro
nepexona. Oyukmus. [Ipexen dyakmmm.
Teopemsl o ipenenax GyHKIUH.
Boinaua 3aganuii PI'P Ne 1 no mare-
MATHY€CKOMY aAHAJIM3Y.
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1.2

IIepBbIil U BTOPOM 3aMedaTeIbHbIE Ipe-
nensl. beckoHedHO Maible U OeCKOHeU-
HO OOJIbIIME BEJIWYUHBI. ODKBUBAJICHT-
Hble OECKOHEYHO MaJlble BEJIUYMHBI.
PackpeiTHe HeonpeneneHHOCTeN pa3Ho-
IO TUIA.

1.3

HenpepbsiBHOCT (DyHKIMI B TOYKE U Ha
npoMexyTke. OIHOCTOPOHHHE Mpene-
nbl. Touku paspbiBa QyHKIMH, X KJlac-
cuduKanusl.

1.4

[IpousBonnas ¢ynkuuu. ['eomerpuue-
CKMH M MEXAaHWYECKUH CMBICI MPOU3-
BozHOM. [IpaBuna muddepenupoBanus
u  (GOopMyJbl BBIYUCIECHUS IPOU3BOJI-
HbIX. Tabnuua npou3BOJHBIX OCHOBHBIX
aneMeHTapHblx  (QyHkmui.  TexHuka
muddepeHnmrpoBaHus

1.5

Huddepennuan. [IpousBoansie u aud-
(bepeHIManbl BRICHIAX MOPSAKOB. [Ipu-
OJIM)KEHHBIC BBIYHUCIICHUS C TMOMOIIBIO

nuddepeHnmanos.

1.6

[IpaBuno Jlonurans. @opmyna Teitio-
pa. Pa3yioxeHuss OCHOBHBIX dJI€MEHTap-
HbIX (yHkuil mo dopmyne Teiinopa.
HpI/I6J'II/I)KeHHI>Ie BBIYMCIICHUS C IIOMO-
uisto popmyiel Teitnopa.

1.7

OcHoBHBIE TeOpeMbl Au(QepeHIratb-
HOTO  HCYHCICHHA. MOHOTOHHOCTb
¢byHKIMH, 3KcTpeMyMbl. HeoOxoaumere
U JOCTaTOYHBIC YCIIOBHSI MOHOTOHHO-
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CTH, JIOKaJIbHOTO 3KCcTpeMmyma. Mceneno-
BaHUE BBIMYKIOCTH Tpaduka (QyHKIUH.
Touku neperuoa.

1.8

OOmiast cxema HccieqoBaHus (HyHKIIHH
u moctpoeHus ee rpaduka. CpoiicTBa
(GYHKIMH, HENpPEephIBHBIX Ha OTpE3Ke.
HauGonbiiee n HaMMEHbIeE 3HAYCHUS
(GYHKIMU Ha OTpE3Ke.
CamocrosiTesibHas paGora Nel Ha ce-
MHHape Nmo (YHKIUSIM OJHOIH mepe-
MEHHOM

1.9

Paspnen 2. @yHKHUS HECKOJBKHX
nepemMeHHbIX. Ilpenen u HenpepbiB-
HOCTb. OCHOBHBIE CBOMCTBA HENPEPHIB-
HbIX (pyHKIMHA. YacTHbIE MPOU3BOAHBIE.
[Momuslit nuddepenmal.

Buinaya 3aganuii PI'P Ne 2 no ¢pyHK-
IMAM HECKOJIbKHX IePEeMEHHBIX

1.10

[IpousBogHble  CIOXKHOM  QYHKIUH
HECKOJIbKUX  IepeMeHHbIX. YacTHble
MPOM3BOJHBIE U AU(dEepeHITHATbl BbIC-
mux nopsakoB. Teopema IlIBapia.
[IpousBoaHas mo HampasieHuto. I'paau-
€HT.

10

DOKCTpeMyM  (PYHKIIMM ~ HECKOJIBKUX
nepeMeHHbIX. HeoOxoaumele u nocra-
TOYHBIE YCJIOBUS AKCTPEMYyMa.
CamocrositesibHas padora Ne2 Ha ce-
MHHape MO (QYHKHUSIM HECKOJbKHUX
nepeMeHHBbIX

11

1.12

Paznen 3. UnTerpajibHOe MCUMC/IEHHE

12
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[TepBooOpasnas. HeomnpeneneHHbINH HH-
TerpaJl  ero cpoiicTBa. Tabnuia wHTE-
FpaJIOB OT OCHOBHBIX BHGMCHTapHBIX
¢byuknmii. MeToa HENmoCpeaCTBEHHOTO
HHTErpUPOBAHUS.

Boigaua 3aganuid PI’P Ne 3 mo uHTe-

I'pajJbHOMY HCYHUCJICHHUIO

1.13

WuTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
MEPEeMEHHOM, TOJBEICHUEM IO/ 3HaK
muddepennmrana. Meroq MHTETpUpOBa-
HUS TI0 9aCTSIM

13

1.14

WuTerpupoBaHne panuoHAIBHBIX JIPO-
Oell HHTErpUPOBaHNE HEKOTOPHIX BUIIOB
UpPPAaLMOHAIBHBIX M TPUTOHOMETpHYE-
CKUX (DYHKITHH.

14

1.15

3anauy, IpUBOJALINE K IOHATHIO OIpe-
neseHHoro uHrerpana. CpoiicTBa ompe-
neneHHoro uHrerpana. @opmyna Heto-
ToHa-JIeiOHuIa. 3aMmeHa epeMeHHON U
UHTETPUPOBAHUE IO YacTsAM B OIpele-
JICHHOM HHTerpajie

15

1.16

[IpuiioxeHus ONpeneseHHOro MHTEerpa-
Jla B TCOMETPUH U MCXAaHUKEC (BI)ILH/ICJ'Ie-
HUE TUToIaAed TIOCKUX (pUryp, IUTHHBI
KpuBOH, 00BeMOB, IUIOMIAJIEN TOBEPX-
HOCTH).

16

1.17

HecoGcTBeHHBIE MHTErpajbl NEPBOTO U
BTOPOI'0 pOAA, UX CBOMCTBA.

17

1.18

3agauu, NPUBOASAIINE K KPATHBIM UHTE-
rpaiam. J[BOWHON W TPOMHON WHTErpa-
JIBI, UX cBoiicTBa. BrIUumclieHue ABOI-
HBIX MHTErPAJIOB CBEJCHHUEM K MOBTOP-

18

17



HBIM. ['eomeTrpuueckue u ¢uznyeckue
MIPUIIOKEHNS KPATHBIX MHTETPaloB
KoHTpoJibHOE TeCTHpPOBaHUeE

dopMma aTTecTanumn

19-21

Bcero yacoB nmo fucuMnJInHe

18

54

72

PI'P

cam.
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbBIX CPEJICTB
MO JUCLHUTIJINHE

«MaTrteMaTH4eCKHUH aHAJIN3»

Hanpasnenue noarorosku: 16.03.03 «XonoaunbHas, KpUOT€HHAsl TEXHUKA U CUCTEMBI )KM3HEOOEC-
HEUSHUSD.

[Tpodwie: «Hanpasinennocts (mpoduiib) «XonoanabHast, KPUOTEHHAS TEXHUKA U CUCTEMBI )KH3HE-
o0ecrieueHUsD.

Kadenpa: «Marematuka.

I.MeTOJILI KOHTPOJIA N1 OICHUBAHUA PE3YJIbTATOB oﬁyqe}mﬂ

JIJ11 KOHTPOJIS YCIIEBAEMOCTH M Ka4eCTBA OCBOCHMSI JUCLIUIUIMHBI HACTOSIILEN IIPOrpaMMOi
IIPEyCMOTPEHBI CIEAYIOINE BUABI KOHTPOJIS:
- KOHTPOJIb TEeKYIIEH YCIeBaeMOCTH (TEKYIIHU KOHTPOJIb);
- IPOMEKYTOYHAs aTTecTalus (IK3aMeH).

2. lllkaJjia 1 KpUTEPUH OLICHUBAHUSA Pe3yJIbTATOB 00y4eHHs

DopMa NPOMEKYTOUYHON aTTECTALMH: IK3aMeH

[IpomexxyTounast arrectanus oOydaromuxcst B popMe sK3aMeHa MPOBOAUTCS 1O Pe3yJsbTa-
TaM BBITIOJTHEHUSI BCEX BUOB yueOHOH paboThI, MPEeIyCMOTPEHHBIX YYEOHBIM TUTAHOM IO JTAHHOH
JUCLUIUIMHE, TIPU 3TOM YYMTBHIBAIOTCS PE3YyJIbTaThl TEKYIIET0 KOHTPOJS yCIIEBAEMOCTH B T€UEHHUE
cemecTpa. O1leHKa CTENEeHU JOCTH)KEHUS 00y4aroIUMUCS IUIAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHUSI 110
JUCIUIUIMHE TPOBOJIUTCS MPENoJaBaTesieM, BeAYIIUM 3aHATUS 10 AUCHUIUIMHE METOJOM IKCIEepT-
HOW oueHKH. 1o uroram nmpome;KyTOYHON aTTeCTaluy M0 JUCLIUILIMHE BBICTABIIACTCA OLIEHKA «OT-
JIMYHOY, «XOPOILOY», «YJOBIECTBOPUTEIBHO» HIIU «HEYIOBICTBOPUTEIBLHOY.

[IIxana oneHuBaHuA Onucanue

BoinonHensl Bce o0si3aTesibHbIE YCJI0BHSI NMOATOTOBKM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTallMu, IPEIyCMOTPEHHBIE
nporpaMMoil TuctumuinHel. CTyI€HT JA€MOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHH, HABBIKOB TIOKA3aTEJsIM, IPUBEICHHBIM B
Otau4HO TabyIMLax, onepupyeT NpUOOPEeTEHHBIMU 3HAHUSMU, YMEHUSIMU,
HaBBIKAMH, MIPUMEHSIET UX B CUTyalUsIX MOBBIIIEHHON CIOXHO-
ctu. [Ipu 3TOM MOTYT OBITH JOIYIIEHbl HE3HAYUTEIbHBIE OIINO-
KM, HETOYHOCTH, 3aTPYJHEHHs IIPU MEPEHOCE 3HAHUN U yMEHUI
Ha HOBbIE, HECTAHAAPTHBIE 3aJ1a4H.

XOpOIJ_IO BrimonHeHsl Bce 00s13aTejIbHbIE yYcioBud MNMOATOTOBKH CTy-
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JAeHTa K NPOMEKYTOYHOH aTTeCTallMH, IPELyCMOTPEHHBIE
porpaMMoil JucuuIuinHel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI1, yMEHUI, HABBIKOB NIOKA3aTENSIM, IPUBEJAECHHBIM B
TabIUIAX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBbIKAMHU. B TO ke BpeMs IIpM OTBETE IOIYCKAeT HECyIle-
CTBEHHBIE IOTPEIIHOCTH, 3aJa4yd pellaeT ¢ HeA0YeTaMu, HE
BIIMSIFOIIMME Ha OOIIUH XOJT peIIeHusI.

Y,Z[OBJ'IGTBOPI/ITGJ'IBHO

BrimonHeHBI Bce 00si3aTeIbHbIE YCJIOBHSI MOATOTOBKH CTY-
JAe€HTa K NPOMEKYTOYHOW AaTTecTallMd, TPETyCMOTPCHHBIC
POrpaMMOi TUCIUIUIMHBEL. CTyIeHT JTEMOHCTPUPYET COOTBET-
CTBHE 3HaHWI, yMEHUH, HABBIKOB MTOKA3aTEJIsIM, TPUBEICHHBIM B
TaOJUIIAX, ONIEPUPYET MPHOOPETCHHBIMU 3HAHUSMU, YMECHUSIMH,
HaBbIKaMu. Ho moka3bIBaeT HerlyOOKHe 3HaHUS, TIPU OTBETE HE
JOMyCKaeT TpyObIX OMMOOK WK MPOTHBOPEYHiA, OHAKO B (hop-
MYJIMPOBAHUU OTBETA OTCYTCTBYET JOJIKHASI CBSI3b MEXKIy aHa-
TU30M, apryMEHTaIlMeil U BBIBOJIAMHU, B PEUICHUH 3a7a4 MOTYT
COJIepKaThCsl TpyOble ommuOKu. J[ns MmoydeHus! MpaBHIIBHOTO
0TBETa TPEOYIOTCS YTOUHSIOIIUE BOIIPOCHI.

HeynoBnerBopurenbHO

He BrinonHens! 00s13aTe/ibHbIE YCJI0BUS NMOATOTOBKH CTY/I€H-
Ta K NPOMEKYTOYHOH aTTeCTAUMHU, TIPEIYCMOTPEHHBIE MPO-
rpamMoi aucuuiuinabl, UM CTyAeHT NeMOHCTPUPYET HEMOJI-
HOE COOTBETCTBHEC 3HAHUW, YMEHHH, HAaBHIKOB NIPHUBEIACHHBIM B
TaOIMIaX, JAOMYCKAITCS 3HAYUTEIbHBIC OITUOKU, TPOSBIISICTCS
OTCYTCTBUE€ 3HAHWI, YMEHHUW, HAaBBIKOB MO PsAy IMOKa3aTesei,
CTYJIEHT MCHBITHIBAECT 3HAYUTENIbHBIEC 3aTPYIHEHUS IPHU ONEpHU-
POBaHUU 3HAHUSIMU U YMEHUSIMU.

3. OueHo4HBIE CPeACTBA

/o

HaunmenoBanue
OLIEHOYHOTO Cpea-
CTBa

Kpatkas xapakTepucTHKa OLIECHOYHOTO

IIpencrasnenue oue-
HOYHOI'O CPEZCTBA B

cpenacTBa DOC

KonTponbhas
(camocTosTenbHAS)
pabota

(KP)

CpencTBo NMpoOBEPKU YMEHUH MPUMEHSTh
MOJTyYeHHBIC 3HAHUS ISl pEIICHUs 3a/1a4
OTIpeIeIEHHOTO THIIA 110 TEME WM pa3fie-

Ty

KOHTpOHBHBIC 3ajaa-
HUA

Pacuerno-rpadu-
yeckas paborta

(PTP)

CpencTBo MpOBEpPKHU YMEHHM MPUMEHSTH
MOJTyYeHHBIC 3HAHUS TI0 3apaHee ompene-
JIEHHOM METOJIMKE NJisi PElIeHMs 3ajad
WM 33J]aHAIA TI0 MOJYJIIO WU JUCIIUILIN -

Kommniexkt 3amanuit
I BBIIIOJTHEHHS
pacueTHo-Tpaduye-
CKOM paboThI
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HC B IICJIOM.

CpencTBO KOHTPOJISI, OPTaHN30BaHHOE KaK
crienManbHas Oecela MEAarorHyecKoro

YcrHbIi onpoc, | paboTHHKA € OOydYaromuMcs Ha TEMBI, Bompocsr o
3 cobeceloBaHUE, | CBsI3aHHBIC C U3yYaeMOM TUCIMIUIMHON, U | TeMam/pa3zenam JIuc-
(YO) PAacCUMTAHHOE Ha BLIACHEHHE 00hEMa 3Ha- LUILIHHBI

HUW 00ydYaromerocst Mo OmpeAeIeHHOMY
pasneny, TeMe, mpooaemMe H T.11.

Cucrema cTaHAapTU3UPOBAHHBIX 3a/IaHUM,
Tect MIO3BOJISIFOIIIAS aBTOMAaTU3UPO-

(T) BaTh MPOIEAYPY U3MEPEHHUS YPOBHsS 3Ha-
HUW ¥ YMEHUH 00yJaronierocs.

Bapuant Tecta

5 | Dx3amenanmonusie | CpesCTBO MPOBEPKHU 3HAHUM, YMEHUM, Ha- | DK3aMEHAIMOHHBIC

OueTh BBIKOB. MOXET BKJIIOYAaTh KOMILJIEKC Teope- | OUIIeThI
(:—)B) THUYCCKHUX BOHpOCOB, 3aaa4, HpaKTI/I‘IGCKI/IX
3aJIaHUM.

3.1.Tekymuit KOHTPOJIb

OLeHOYHBIE CPENICTBA TEKYLIETO KOHTPOJIS YCIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOMPO-
CBI U 3aJ1aHus B (hopMe OIAHKOBOTO TECTHPOBAHUS JJIsi KOHTPOJIS OCBOCHHS O0YYArOIIMMHUCS Pa3fie-
JIOB JUCLMIUINHBIL, iprem PI'P.

Conepxanue pacyeTHO-rpaguuecKux pador.

PacuerHo-rpaduueckas padora Nel mo nudpdepeHIHATBHOMY HCUHCICHHI0 GyHKIMNH OXHOMI
nepeMeHHOM

Kpartkoe copepkanue u 3Tarbl pacdeTHO-rpau4eckoil paboThl:
[Tpenen uncnoBoi MOCIEIO0BATENBHOCTH, NpeieN (yHKIHH.
HccnenoBanue pyHKINN HA HETIPEPHIBHOCTb.

Berunciienue npou3BoAHBIX (PYHKLUH.

HccnenoBanue GpyHKIUU, TOCTPOEHUE TPadUKOB.

PacuerHo-rpadguyeckas padora Ne 2 o pyHKIHMAM HECKOJIBKHUX IIePpEeMEHHbIX.

Kpatkoe copeprkanue pacueTHO-Tpaduueckoil padoThI:
OyHKIIMHA HECKOJIIBKUX MEPEeMEHHbIX. YacTHbIe TPOU3BOHbIC. [[pON3BOAHBIE OT CIOKHBIX (PYHK-
i, [Ipon3BogHas IO HANMPABIEHUIO W TPAJAUCHT. DKCTPEMYM (PYHKIIUU JBYX IMEPEMEHHBIX.

PacyerHo-rpadguyeckas padora Ne 3 10 HHTErpaJIbHOMY HCYHMCICHHIO.

KpaTkoe copepxanue 1 3Tanbl pacdeTHO-rpapuueckoi paboThI:
Ilepsviti sman:
Meroas! nHTErpUpOBaHus. BeIuucCieHre HEOIIPEAECIICHHBIX HHTETPAJIOB.
Bmopoii sman:
[TpunoxeHus onpezeneHHbIX HHTErpaioB. MccaenoBanue cXo1MMOCTH HECOOCTBEHHBIX UHTErpa-
JI0B.

KoMmuiekT 3aganmnii

JJIS1 BBINIOJIHEHUS pacyeTHO-rpaduyeckux pador (PI'P)
0 TUcIMIUINHE «MaTeMaTHYeCKui aHAJIHN3»
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Teopus npenesnos u 1uppepenuupoBanue GyHKIUN 0OJHON NepeMEeHHOH

1. Halitu npenensr:

li (E_H)E_U-HF): lilnm-mjﬁgn'—”+3

1m = 2
= (1 4n) - (2- n) e Yn+S 4n

. A+l
lll‘ﬂ‘ _
n==| 2n~ +1

| 2n” +3 ‘

HI_T[H('\,‘IH: +1- H) lim l n-10

= n+l

22X +11x+15 . 4x°

lim ———— lim——.

X -3 x+3 x-08in”3x

S g i sin3x T
MLy e lm(- 307

0, x =1
y=isinx, -T7<x<0

T, ox =0
2. UccnenoBaTh Ha HEMTPEPHIBHOCTD U BBITOJIHUTD YEPTEK: Vo

3. Haitti npousBoiHy10 QyHKIIUH:

2(3.\?3 +4x7 - x- 2)

r= 151+ x "y =Inarcsin/1- &>

37 +
X = —,
3t
fgx-cigx (7
y :arcth. y=sm|—+1].
2 3

cos0x

. l .
V=————  —  y=arcts” +sinln 2x
© 3sin(l2x+1) - E:h_jf

y =arctz” In

I =)

. x°
sin(x- 2y)+— =7x ,
¥ x =¢ 'cost JV =€ COst
9

4. CocTaBUTh ypaBHEHHUS KacaTeJIbHOW M HOPMAIM K JJaHHOW KpHUBOM B TOYKE € abCHMCCOM X,:
y=x" +8Jx-32, x,=4.

,f('u) =x'+—
5. IIpoBecTu MOTHOE UCCIIETOBAaHUE U TOCTPOUTD Ipaduk x

(DyHKIII/II/[ HECKOJBbKHX IMEPEMECHHBIX

2 2
N 5 v _X43y
1. HaiiTu yacTHbIe IMMPOU3BOAHBIC BTOPOI'O NIOpAAKA, YOCAUTLCS, YTO ny —Zyx_ Z_Xy—

2. Haiitu rpaguieHT QyHKIIUN z=f(x,y) B TOYKE MO(XO,yo):ZZ , M0[4,6).

~I=
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3. MccmeoBath Ha SKCTpeMyM QYHKIHIO z=x"— X+ y2+2 y.

HNuTerpupoBanue

Boruuciauthb HEOMmpeaeJeHHbIC HHTErpaJjbl

f d%,f X 2_de,f (x+1,)exdx,f x cos 3xdx, f e* cos xdx,

dx dx x+18 x+1 sin®x
f 2 JJ’I Xa 2 an J‘ 2 d )
—6x+18" * x*+6x+5° Y [x—6/(x+2) X“+3 Cos” x

Boruncantno onpeaeJIcHHbIC HHTEIPaJibl

.6 1 1 e’
. dx dx
3sin’ x cos xdx, x-1le*dx, | ~——m—,
JO‘ ) V1+3x’ { 1 xV7+Inx
6 2 2 -4 1 2
dx LEX g, [ & XH2X e

b X) b
L 14+/3x -2 arctgx 4 U ) X+1

N 3 2 n.6 1
X [ 2 . dx
_([ ﬁdX, { 4_X2dX, JO‘ SSIDZXCOSXdX,{ ﬁ,

Heco0cTBeHHBIE HHTEIPAJIbI

1. YKaxche, KaKOW U3 HeCOOCTBEHHBIX HHTCI'PAJIOB ABJIACTCA CXOAATIUMCA

]o'\/;dx,]o‘x%dx,]i\/;dx.
1 1 1

2. BerunucnuTh UHTErpall, YCTAaHOBUTH €T0 CXOAUMOCTh WA PAaCXOJUMOCTh f
Y 1+ X
00

3. BbrunucauTb UHTErpai, yCTAaHOBUTh €r0 CXOJAUMOCTb MITU PAacXOJUMOCTh f In xdx
1

. X
4. BbIYUCIIUTh HECOOCTBEHHBIH HHTErPa f T, YCTaHOBHTD €0 CXOAMMOCTD WK
X
PacxXoMMOCTb.
o dx
5. BBIYHCITUTh HECOOCTBEHHBINH HHTErPaIT f —, YCTaHOBUTb €T0 CXOJMMOCTb MITH

X
PacxoUMOCTb.

dx
6. BeruuciuTh UHTErpall, yCTaHOBUTE €r0 CXOIAUMOCTh HIIH PACXOAUMOCTh f P
Yo 1+x
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7. BBIYMCINTH MHTETPAJ, YCTAHOBUTB €r0 CXOJIUMOCTb MU PACXOJAUMOCTD f In xdx

1
1

o dx
8. BerumcanTh HECOOCTBEHHBIN HHTETpaT f —, YCTaHOBUTH €T0 CXOIMMOCTb MITH
X

PacxoauMOCTb.

KpaTHbie uHTErpajibl

1. I3MeHUTh MOpSA0K MHTETPUPOBAHUS B TBOITHOM MHTETpasie

a.fdxi flx,yldy, b.fdyif(x,y)dx.

e — ﬂ (IO—XZ—yZJdXdy,D={(x,y)V 1<x<2,0<y<2]

D]
3. Beruucinuthb

.l](l 227y +16x°y" )dxdy;
o

D:x=lLy =x’, y =- J;

4. BEIUUCIATH

2
ﬂ [x*+y)dxdy ’D — MHOKECTBO TOYEK IIOCKOCTH, OTPAHHYEHHOE JIMHUAMH
D|

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

5. Haiitu mmomane Gurypsl, orpaHU4eHHON JaHHBIMH JIMHUSIMHA
v :3/_1‘: y =4e", y =3, y=4.
6. Haiitu miomans Gurypsl, OrpaHU4E€HHON TMHUSAMU Y = x°, y=—x+2

8. Haiitu o6beM Tena, moaydeHHOro BpamieHueM Bokpyr ocu OY (urypsel, orpaHHueHHON JIMHUSA-
3
Mu y=x",y=1,x=0.

9. Haiit 06beM Tena, moilydeHHOro BpaiieHrueM BOKpyr ocu OX urypsl, orpaHi4eHHON JIMHUSIMU
—2 2=
y=x,y =x.

KonTposbHbie paboTsl (IpUMeEpbI)
Bapuant

e 3
1. TloctpouTts Tpaduk: =3cos2x

2. Haiitu npenensr:

lim (5- n) +(5+n) 1- cos2x 5.
G Gy I lim =~
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1
Jx'- x-1 . | 1+ xcos2x |+

lim =———s~ n(e- 1 lim |+ 2008 x lim (.r— Jxi-x+ !)
-x, x=0
y=ix".0=x<2
Jx=2
3. UccnenoBaTh Ha HEMPEPHIBHOCTH M BHITIOJHUTD YEPTEK: -
Bapuant
1. Haiitn mpon3BoaHY1O Vs
v =arctg” In y :(\/:)
a) x+2 6)
. x
sin(x- 2y)+=— =7x r
B) ¥ r) X =¢' cosf Y =€ cost
.1 1
lim| —-
2. Hajiryr L% arctgy)
. . 1
B (1) =x+—
3. [IpoBecTu moJIHOE UCCIIEIOBAHNUE U TTOCTPOUTH TpauK o
Bapmuamnr.

u .
Nel. BeraucnuTh Npou3BOAHYIO IO HAIIPABIICHUIO —— U HATH MOJYJb BEKTOpa rpajiieHTa JIIs

0s

— X 3 (
GyHKIHN U=2 XY+T+Z BTouke A[6;9;1]B HampaBIEHHH, COCTABIIAIOMEM C OCSMH KOOP/IU-
y

T
,Y<_

3
HaT yTJIbl COSQ’:;,COSB:— 5

7

Ne2. MccnenoBaTh Ha 3KCTpEMyM QYHKLUIO Z =Xy (1 -4x*-4y|-5.

d
Ne3. z=Inly-x*,  x=vsint,y=cost. Haiitn f

Bapuant

Bvoiuucaumoes:

2.

(2x+1)-In xdx.

=
©=——3a
Q‘D-
s || ™
»—-%N

3.I3X2_4 sin 3x J” 2x-1

X +4x cos 3x vV4-2x— x
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1. BpruncnuTe nHTErpabl:
+00 +00
- dx
| xe ™ dx [ =——.
1 . x*VIinx
N300pa3uth 001aCTh HHTETPUPOBAHUSA M U3MEHHUTDH MOPSAIOK MHTETPUPOBAHUS B TIOBTOPHOM HHTE-

rpaie
0 V25 -x
Jax [ flx;yldy.
-4

0

Bbruncnute miomans (GUrypel, OTpaHUYCHHON JIMHUSAMH

y=2-x’,y=x.

BapuanT 3a1aHnii TPEeHUPOBOYHOTO TECTA.

3agaun
al'cctgi‘;’m_‘
. - y=——— dy-"7?
1 yactp 1. =sinlna, 3. y"- 7 2. x o 3.
v =3x" +xe’,x, =2,/ v =0,1, Ly-?
4. HaiiTu npou3BOIHYIO Ve,
6) v = r'.u'ctg'-".\'
w ¥
"+ =cos3x , -
B) x r) X =cost+sin¢ y =SINi=1COS
F(x)=0-3) (x-5)
5. MccnenoBaTh Ha SKCTPEMYM .
62.\'
(V) y —
6. Haiitu uaTEepBaIbl MOHOTOHHOCTH X
f(x) . 16 [ 5.1]
7. Haiitu HauOospiiee, HAaMMEHbIIIee 3HaAYeHUE (DYHKITIU 3 Ha OTpE3Ke S
1
“(x) =3arccos x” =3

8. [TocTpouTh KacaTeNbHYIO K TpaduKy QyHKIIUN £ " B Touke 2,
2 yacrhb 9. HaiiTu nipenensi:

C G+a)-Q+ny ) .

11m( ”)ﬁ ( ”): lim tg2x lim 5t 2x-3 lim tg>x

n—x B . e ——— T X
1) (2+n) -(-n) P 3y ¥ +5: +6x 4) x ?tgh

2) x—=0 =" -

3 yacrthb
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"D. X ==
¥ :1 sinx, - T<x<0

T, x =0

10. HCCJ’IGI[OB&TB Ha HCIIPECPBIBHOCTDL U BBINIOJITHUTDL YCPTECIK: :

11. [IpoBecTH MosHOE MCCIeI0BaHNUE U TOCTPOUTH rpaduk

k]

()=
S x*-4

Kputepun ounenku:

- OLICHKA «3a4TE€HO0» BBICTABIIAETCS CTYJEHTY, €CIIM OH PETYJSIPHO B TEUEHUE CEMECTpa MPEACTaB-
JISUT pelleHyst 3ajiay, BHIIOJHUII MOJTHOCTBIO BCE 3aJjaHMsI M UX 3aIMTUII, OTBETUB HA BOIIPOCHI Ipe-
Mo/1aBaTes;

- OLIGHKA «HE 3aYTE€HO» BBICTABIISIETCS CTY/AEHTY, €CIIM OH HEPETYJISIPHO B TEUEHUE CEMECTpa Mpe-
CTaBJISUT PEIICHUS 3a]a4, BBITIOJHUI 3a/IaHUsl HE TIOJTHOCTBHIO MIIM BOOOIIE HE TPEICTABIST PaOOTHI
Ha MPOBEPKY, JOIMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIIPOCHI MPEINOJIaBaTeNsl.

Jl1g mpoBeieHus TEKYIIEro KOHTPOJIS 3HAHUM CTYJIEHTOB B IUCTAHIIMOHHOM (opmare B pa3-

paboTtanHbIX Kadeapoil «MaTtemaTrka» OHJIAH-Kypcax MUMEIOTCS MPOMEXYTOUHbIe (IPOOHbBIE) Te-
CTBI.

3.2. [Ipome:kyTOUHAS aTTECTAIUSA

[TpomesxyTouHas arrectanus - (3K3aMeH) IMPOBOAMTCS 110 OMiieTaM B YCTHOM (opme.
Bpewmst /U1 HOAroTOBKM OTBETa Ha BONPOCH! He Oosiee 45 MUH.

buner BKiIr04aeT TEOPETUUECKUN BOIIPOC U 3a/1a4H.

KommiiekThl 5K3aMeHalMOHHBIX OMIETOB XpaHATCA Ha Kadenpe «MaTemMaTuka.
Tunosbie BapuaHThbI OMJIETOB NPUJIATAIOTCS.

el

a

0 90

KommniekT Bonpocos

0o JUCLMIUINHE « MaTeMaTHYeCKHd aHAJIHU3»

JAudPepenunanbrHoe ucuncienne GyHKUuil 0JHON NepeMeHHO

[TonsiTve nepeMeHHOI BEIMYMHBI U 00JIACTH €€ U3MEHEHHUS.

noHsTHE (GYHKIIMOHATLHOW 3aBUCUIMOCTH, Ki1accupukanus GyHKINM.

Omnpenenenye u TUIBI YUCIOBOM MOCIEI0BATEIbHOCTH.

[Ipenen unciaoBoil mocnen0BaTeIbHOCTH. ApudMETHUECKUE ONEepalliy HaJ MOCIEI0BaTEIbHO-
CTSIMHU.

VYcnoBusi cyniecTBOBaHUS KOHEUHOIO TMpeJiea YUCIOBOM MociieoBaTeIbHOCTH (Teopembl Ko-
mu 1 Beliepmrpacca).

Bropoii 3aMeuaTenbHbIi IpeAeiI.

[Ipenen ¢ynkuuu. Onpenenenusi. ['eomerpuueckas UHTEpHIpeTAIs MOHATHS Mpeaena (QyHK-
uuu. CBoiiCcTBa Mpe/IEoB.

beckoHeuHo Masbie, 6€CKOHEYHO OOJbIINE (PYHKITHH.

IIepBblit 3amMedaTenbHbIN Ipeaes.

. beckoHeuHo Mable BeIUYHMHLI. DKBHBAJIEHTHEIE OCCKOHEYHO MaJIble U UX HCIIOJb30BaHUE Ipu

BBIYUCJICHUHA MTPCIACIIOB. TaGJmua SKBUBAJICHTHLIX 0ECKOHEYHO MAJIbIX.
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11.

12.
13.

14.
15.

16.

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

23.
24.

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

A

= O 0~

Nk W=

HenpepbiBHOCTh QyHKIIMH B TOUKE U Ha IpoMexyTke. OtHocToponHue npenensl. Knaccuguka-
Ul TOYEK pa3pbiBa rpaduka.

CgoiicTBa (yHKIMH, HEMTPEPBIBHBIX Ha OTpe3Ke (Teopembl Beitepirpacca, bonbuano — Kommm).
[IpownsBoanas. ['eomerpuueckuii u GU3NUECKUN CMBICT TIpon3BoaHON. KacaTenpHas u HOpMalib
K INIOCKOM KPUBOM.

Tabnuia npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

CBsI3b MEXy CYLIECTBOBAaHMEM MPOU3BOIHON (DYHKIIMM B TOUKE U HENPEPHIBHOCTHIO (DYHKIIMU
B TOM K€ TOYKE.

[IpousBoaHas cymMMBbl, MPOU3BEACHUS, YacTHOro. IIpon3BoaHas ClI0XHOM U 0OpaTHON (PyHK-
1105058

[IpousBoaHas mapamMeTpUyecKH 3aJaHHON QYHKIIUH.

[TpousBogHas GyHKINH, 3aJaHHON HESBHO.

JuddepenurpoBanue cI0kKHOH MoKazaTeNIbHONU (QYHKIINU.

Huddepenuupyemocts. Juddepennuan. 'eomerpuueckuii cMbicn auddepennnana.
[IpousBoanbie U 1udhepeHranbl BEICIINX MOPSIKOB.

OcHoBHbIe TeopeMbl Au(depeHnnaibHoro ucurciaeHus (reopema depma, Teopema Pos, teo-
pema Jlarpanxa, Teopema Kormmn).

IIpaBuno Jlonurans.

Mmuorounen Teitopa u ero cBoiictBa. @opmyna Teitnopa. Octarounslii uieH Gopmyisl Teitno-
pa B ¢popme Jlarpanxa u [leano.

AcumnrToTsl rpaduka GyHKIHH.

OxcrpemyMm. Heobxoaumoe ycmoBre sKCTpeMyma.

JlocTatouyHbIe yCI0BUS IKCTPEMYyMa.

JloctaTouHoe yciioBue Bo3pacTaHus (yObIBaHUS) QYHKIIH.

Haubosnbiiee n HanmeHblee 3Ha4YeHUs (YHKIIMU Ha OTPE3Ke.

BrImykiiocTh, BOTHYTOCTb, TOUKA Nieperuda. JloctaTouHoe ycnoBre BOTHYTOCTH (BBIITYKIIOCTH).
Heo6xoanmoe ycnoBue ToukH neperuda. Jlocratounoe ycinoBue neperuoa.

OO61mas cxema MOCTPOCHUS U UCCIIEOBaHMS rpaduKa (yHKIHH.

(I)yHKIII/II/[ HECKOJBKHX IMEPEMECHHBIX

Omnpenenenne U TeOMETPUIECKUI CMbICH (PYHKLNU ABYX MEPEMEHHBIX.

JIuHuM ypOoBHS (YHKLUU JIByX IEPEMEHHBIX.

YacTtHble MpoU3BOIHBIE (PYHKINN HECKOJIBKUX IIEPEMEHHBIX, UX T€OMETPUUYECKUI CMBICI
DyHKIUU HECKOJIBKUX NTEPEMEHHBIX, MOHATHE MOJIHOTO Auddepernnana.
JuddepenunpoBanue CI0KHBIX QYHKIMI HECKOIbKUX IIEPEMEHHBIX.

[Tpon3BoIHBIE BBICHIMX MOPAIKOB (PYHKIIUM HECKOJIBKUX MepeMeHHbIX. CMeIIaHHbIe TPOU3BO/I-
Heie. Teopema [lIBapua.

[Tpon3BoHas PyHKIUN HECKOJIBKUX IIEPEMEHHBIX 110 HAIPABJICHHUIO.

[Tpon3BoaHas MO HAPABIEHUIO U TPAJUEHT CKAISPHOTO MOJIS.

OKeTpeMyM (PyHKIIMHM HECKOJIBKUX MEPEMEHHBIX.

. Heobxonumoe 1 1ocTaTouHOE yCIIOBUS SKCTpEMyMa (PYHKIIMH JBYX NEPEMEHHBIX.

HNHTerpajbHoe HcYHCICHUE

[TepBoobOpasHas, HeonpeaeneHHbINH HHTerpai. Tadnuia OCHOBHBIX HHTETPAIOB.
3ameHa NepeMeHHOM U UHTETPUPOBAHUE 10 YACTSIM B HEOMPEICJICHHOM HHTETpae.
HuTerpupoBanue ¢ MOMOIIBIO MOABEIEHUS 01 3HaK quddepeHmnmana.
HuTerpupoBanue palioHAIBHBIX IPO0eH.

HuTerpupoBanue Mo 4acTSIM U 3aMeHa NIepeMEHHOM B ONPEICTICHHOM HHTErpare.
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WHTerpupoBaHie TPUTOHOMETPUYECKUX (PYHKLUH, OCHOBHBIC IIPUEMBI.

HuTerpupoBanue UpparoHaIbHbIX (PYHKINHN.

YHuBepcallbHass TPUTOHOMETPUYECKas ITOACTAHOBKA.

9. OmnpeneneHHsblil HHTErpa U ero cBoiictea. Popmyna Hetotona — Jleitbuua.

10. IIpunosxeHust OnpeeIeHHOT0 HHTETpaja K peleHHI0 TEOMETPUUYECKUX U (PU3NYECKHX 3a/1a4.

11. Beruucienue miomaaeil ¢ TOMOIIbIO ONPEIEIEHHOTO0 HHTErpaia.

12. BoruncieHre miomaay 1 JUIMHbl KPUBOH, 3aIaHHON YpaBHEHUSIMH B ITapaMeTpUdecKoit popme.

13. Berurcienue miomaan KpUBOJINHEHHOTO CEKTOPA B OJISIPHBIX KOOPAUHATAX.

14. Bpiuncnenue miomane B MPSIMOYTOJbHBIX M IOJSAPHBIX KOOPAMHATaX C IIOMOIIbIO OIpe-
JIEJIEHHOTO MHTETpaa.

15. Beruncnenue JUIMHBI TyTU € IOMOILBIO ONPEIEIEHHOTO UHTErpaa.

16. Beruucnenue 1IuHbI 1yTH KPUBOM, 3aaHHON IMapaMeTPUUECKHU.

17. Beruncienue oobeMa Tejna BpaleHHs ¢ TOMOIIbIO ONPE/IeICHHOTO MHTErpaa.

18. Beruncienue miomaan NoOBEPXHOCTH Tela BpalleHHUs.

19. HecoOGcTBeHHBIE MHTETPAIbI IEPBOTO U BTOPOTo TUMA. [TOHATHS CXOTUMOCTH U PACXOAUMOCTH
HECOOCTBEHHOTO MHTETpaJa.

20. HecoOcTBeHHbIE HHTETPAJIBI OT Pa3pPbIBHBIX (DYHKITHIA.

o NA

TunoBbie BaApUaHTHI OUJIETOB
o gucHuiuinHe«MaTreMaTHYeCKUil aHAJIH3»
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MUWHUCTEPCTBO OBPA30BAHMS M HAVKH POCCUIICKOU ®EEPALINN
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VYPEXXIEHUE BBICIIET'O OBPA3OBAHMS
«MOCKOBCKHWM MOJUTEXHAYECKHWII YHUBEPCUTET»
(MOCKOBCKMW MOJATEX)

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «MaTematuka
HuciuminHa «MaTteMaTH4ecKul aHan3y»
Kypc 1, cemectp 2

el

5

3K3AMEHAIIMOHHBIN BUJIET

[TepBooOpasHasi, HeonpeAeIeHHbIN HHTETpas. Tadaua OCHOBHBIX HHTETPAJIOB.
HaifnuTe 2KCcTpeMyMbl M TOUKH Tieperun6a QyHKmu y=|x—1e”
Haiiti rpament pynkimn  z=yxy BTouke Mo[1,4),
BrraucnuTh HeonpeIeIeHHBIN HHTErpa
P P ‘f V5-x+V5-x

YKa)KI/ITe KaKOW U3 HeCOOCTBEHHBIX MHTET PAJIOB ABJISICTCA CXOAAIIUMCH

ffdxfx dxfrdx

YTBepxaeHo Ha 3acenannn kadeapsl MareMatuku «_03»052023 r., mpotokoa Ne 10

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

30



MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA30OBAHNS POCCUNCKON ®EJEPALINU
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXJIEHME BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, kadenpa «MaTemaTuka»
Juciumimaa  «MaTteMaTH4ecKUl aHaln3»
Kypc 1, cemectp 2

IK3aMeHALMOHHEBIN OnjieT Ne 1

1. HecoOcTBeHHBIE HHTETPANBI MEPBOTO U BTOPOTO TUMA. [IOHATHS CXOAMMOCTH M PACXOAUMOCTH
HECOOCTBEHHOTO MHTETpaJa.

2t

1+t

o o t
2. Haiitu npou3BoaHYIO PYHKIMH, 3aJaHHOW apaMeTPUUECKUX = R y= 3
+t

3. Hccrenosath Ha SKCTpeMyM QYHKIHIO z=X" — X+ y +2 y.
n.6

-~ .2
4. BblYMCANUTH ONpeIeIeHHbIN HHTErpal f 3sin” x cos xdx.
0

5. Haiitu 0o0bem Tena, momy4eHHOro BpamieHueM Bokpyr ocu OX ¢urypsl, orpaHu4eHHON JTHHUS-
3
M y=x",y=1,x=0.

YTBepxaeHo Ha 3acenannu Kadeapsl MareMatuku «_03»052023 r., mpotokoia Ne 10

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

Jl1g ipoBeieHust IPOMEKYTOUYHOTO KOHTPOJISl 3HAHUH CTYAEHTOB B AUCTaHLIMOHHOM (hopma-
Te B pa3paboTaHHBIX Kadeapoit «MaTemaTHKay OHJIalH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.
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	Введение
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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 смешанные частные производные второго порядка равны между собой: (теорема Шварца), то есть порядок дифференцирования не имеет значения.
	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
	Раздел 1. Дифференциальное исчисление функций одной переменной. Числовая последовательность. Предел числовой последовательности и его свойства. Правила предельного перехода. Функция. Предел функции. Теоремы о пределах функции.
	Выдача заданий РГР № 1 по математическому анализу.
	ПО ДИСЦИПЛИНЕ
	«Математический анализ»

	1. Вычислить интегралы:
	dх ..
	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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