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

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

- pa3BUTHE CIIOCOOHOCTU CTYIEHTOB K MHIAYKTUBHOMY U JIEYKTUBHOMY MBIIIICHHIO Ha-
psAy ¢ pa3BUTHEM MaTEMaTUYECKON MHTYULUH;

- YMEHHE CTYJCHTaMH Pa3BUBATh HABBIKA CAMOCTOSATEILHOTO U3YYEeHUsI yUeOHOM 1 Hayd-
HOW JIUTEpaTypBl, CONEPKALICH MaTEMaTUYECKUE CBEICHUS U PE3YJIbTATHI,

- IOJATOTOBKY CTYJIEHTOB K JI€SITEIBHOCTH B COOTBETCTBUHU C KBATU()UKALMOHHON XapaK-
TEPUCTHKON OakallaBpa 10 HANpaBJIEHUIO, B TOM 4ucie (OpMUpOBaHHE YMEHHMH 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 0oCcHOBHBIM 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
HaIpaBJICHUIO TOATOTOBKU M 00€CIIEUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPy /a.

OOyuenue no nucuMIUIMHE «MaTeMaTH4ecKUil aHaJIu3) HalpaBiIeHO Ha (opMHUpOBaHHE y 00y-
YAIOIIUXCS CIeAYIOMMX KoMieTeHuui B coorBeTcTBrH ¢ @I'OC 16.03.03 (ypoBeHs OakanaBpua-
Ta) 110 HANpaBJICHUIO OJrOTOBKU «XOJOJMIbHAs!, KPUOT€HHAs TEXHUKA U CUCTEMBI JKU3HeoOec-
NIeYeHUs», YTBEP KICHHBIM IpruKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @ene-
pauuu ot 01.06.2020 r. N 698.

Koa n NHauKaTopbl 10CTHKEHUST KOMIIETeH UM

HaMMeHOBaHUe

KOMIIeTeHI U
OIIK-2. CnocoGeH mpu- NOIIK-2.1. Vicionb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYY-
MCHATH MECTOABI MaTeMa- HBIX JUCLUILINH, a TAKXKE IpaBujIa MOCTPOCHUS TEXHUIECKUX
THYECKOTO aHaju3a, MO- CXEM M 4epTeKeil,
ACITHPOBAHMA, OIITH- NOIIK-2.2. 3naeT npuHIUNHAIbHBIE OCOOEHHOCTH MOJIETUpOBa-
MH3alHuK U CTATHCTUKH HMSl MATEMATUYECKHX, PU3NYECKMX U XMMHUUECKUX IPOLIECCOB,
AT PCHICHIA 347181, BO3- | e nyasnaueHHble 11 KOHKPETHBIX TEXHOJIOTMYECKHX MPOLEC-
HUKAIOIIUX B XO€ MPo- COB,

dbeccroHanbHOM Jesi-

HOIIK-2.3. YuacTByeT, CO 3HaHHEM Jielia, B paboTax 1o 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 CIICIYFOIIUMH 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

OO0mast Tpy10eMKOCTh TUCIUTUIMHEI COCTABIISICT 4 3a4eTHBIC eAUHUIIBI - 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 | IIpomMexkyTO4HasI aTTeCTALUS
9K3aMeH 6] 6]
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 ATaIlbl Pa3BUTHS JUCITUTLIH -
Hbl. CTpyKTypa Kypca, ero MeCTo M poJib B IMOATOTOBKE OakaimaBpa, CBS3b C APYTHMH JUCITUTLIH -
HaMH.



Paznen 1. IuddepennnanbHoe ucuuciaeHne pyHKuii 01HON nepeMeHHOM

Tema 1. Yucnosas nocnenoBaTenbHOCTh. [Ipenen yncioBoil nocaea0BaTenbHOCTH U €T0
cBorictBa. Oynkuus. [Toctpoenne rpadukoB pynkiuii. [Ipenen dynkuun. OCHOBHBIE TEOPEMBI
o npeaenax GyHkuun. [IepBeiii 1 BTOpoi 3aMedarenbHbIe mpenesbl. CpaBHEHHE OECKOHEYHO Ma-
JBIX U OECKOHEUHO OOJIbLIINX BETMYHUH. DKBUBAJICHTHBIE OECKOHEUHO MaJjible BEJIMUNHBI.

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

Tema 3. IIpousBoanas ¢pynkiun. ['eomerpuueckuii 1 GU3NIECKUN CMBICI IPOU3BOIHOM.
[TpaBuna nquddepennupoBanus u GOpPMYIIbI BEIYUCICHUS MPOU3BOIHBIX. Ta0iuIa MpOU3BOIHBIX
OCHOBHBIX 3JIEMEHTApHBIX (PyHKIMHA. Bbruncienue npon3BOAHBIX (GYHKIMNA, 33aHHBIX Pa3iIHy-
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-
O KEHHBIE BBIYUCIICHUS C TOMOIIBIO popmynsl Teitnopa.

Tema S. OcHoBHBIE TeopeMbl AU EepEeHITNATEHOTO UCYUCICHHS. MOHOTOHHOCTD (PYHK-
UM, SKcTpeMyMbl Heo0XoauMBble U TOCTaTOYHbIE YCIOBUS MOHOTOHHOCTH, JIOKAJILHOTO 3KCTpe-
mymMa. MccnenoBanue BoIykJI0CTH Tpaduka pyHkuun. Todku nepernda rpaduka GyHKIIHH.

OO6mras cxema uccienoBanus GyHKIMU U NOCTpoeHHs ee rpaduka. CBoiicTBa QyHKIUH,
HENpephIBHBIX Ha oTpe3ke. Hanbosblee n HarMeHblee 3HaueHus QyHKINN Ha OTpE3Ke.

Paznen 2. IudPepenuunanbHoe ucuncienne GyHKIuil HeCKOJbKHUX MepPeMEHHbIX

Tema 1. @yHKIIMN HECKOJIBKUX MEPEMEHHBIX. JIMHUM U OBEpXHOCTH ypoBH:A. YacTHbIE
npousBoaHbie. [lonubiil quddepennnan. I[Ipon3BoaHbIE CIOXKHOW (PYHKIIMH HECKOJIBKHX IEpe-
MeHHBIX. YacTHbIe IPOU3BOIHBIE U JU(QepeHnanbl BeICINX mopsaakos. Teopema IlIBapia.

Tema 2. [IpousBognas no HanpasieHuto. ['panuent. KacarenpHas k kpuBoi. Kacarens-
Hasl TUIOCKOCTh M HOpMaJsib K oBepxHocTu. Dopmyna Teitnopa. DkcTpeMyM (HyHKIIMHA HECKOIIb-
KHUX niepeMeHHbIX. HeoOXxoauMble 1 TOCTaTOUHBIE YCIIOBUS IKCTPEMYyMa.

Pa3pnen 3. UnTerpasbHoe ucuyucjieHue

Tema 1. IlepBooOpasnas. Teopema CyIIeCTBOBaHHS HEONPEACICHHOTO WHTETpaa.
HeomnpenenenHslit HHTErpal u ero cBoMCTBa. Talnuiia HHTErpasoB OT OCHOBHBIX 3J€MEHTapHBIX
¢byHkuil. MeTo1 HEeMOCPEeICTBEHHOTO UHTETPUPOBAHMSL.

MeToabl HHTEIPUPOBAHUS C TIOMOIIBIO 3aMEHbI IEPEMEHHOM, MOJIBEIGHUEM 101 3HaK audde-
peHnmana. MeTo MHTErpupOBaHUS 110 YaCTsAM.

WHTerpupoBanne panoOHAIBHBIX ApoOeil, MHTErpUpOBaHUE HEKOTOPHIX BUIOB HMPpPALlMOHAIIb-
HBIX U TPUTOHOMETPUUECKUX QYHKIUI.

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

[IpunoxeHus onpeneneHHOro 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

/i

1 Paspnen 1. DiieMeHTBHI MaTEMAaTHY€CKOI0 AHAJIN3A.

Uucnosas mocienoBaresbHOCTh. [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 MaJbIX U OECKOHEUHO OOJBIINX BEJIMYMH. DKBUBAJICHTHBIE Oec-
KOHEYHO MAaJIbIC BEJIMYHHBI.

3 PackpbITue HEONpPeIeIEHHOCTEN pa3InyHOTO THIIA

4 HenpepbBHOCTh QPyHKIHI B TOUKE U HA TpoMexyTKe. OHOCTOpOHHUE TIpeaesbl. Touku
pa3psiBa hyHKuMU. [IpuMepsl penieHus 3aaa4

5 [IpousBognas ¢yukuuu. IlpaBuna nuddepenuupoBanus M (GOpMysbl BbIUKCICHUS
npou3BoaHbIX. TexHuka nuddepeHmpoBanus

6 HuddepenunpoBanre o0paTHbIX GyHKUINHN, GYHKIUH, 3aJaHHBIX HEIBHO, TapaMeTpHye-
cKkH, Jjorapudmudeckoe audhepeHInpoBaHIe

7 Hudbdepennman. I'eomerpuueckuit cmpicn auddepennmana. [IpousBonusie u audde-
PEHIIMAIBI BBICIITUX MOPSIAKOB. [IpubnvKeHHbIe BEIYUCICHHS C TIOMOIIBbIO Au(depeHIn-
aJIoB.

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

9 [TpubmKkeHHbBIC BRIYHUCICHUS ¢ moMotbio hopmyssl 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 EepeHIInan MepBoro mopsiaka.

13 | lonuwnii quddepentman. IlpousBognsie crioxHOW GyHKIMH. [IponsBonHas GyHKINH,
3a/laHHOM HesiBHO. YacTHBIE MPOU3BOIHBIC U AU(GEpEeHIINATBI BBICIINX MOPSAKOB. Teo-
pema [IBapiia.

14 | IlpousBoaHas 1o HarnpaBJIeHUIO. [ paaueHT.

15 | DkctpemyMm (GYHKIMH HECKOJIBKHUX MepeMeHHbIX. HeoOxonuMble M JOCTAaTOYHBIE YCIIO-
BUSI SKCTPEMYMA.

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

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

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

19 | UHTEeTpHpOBaHUE pallMOHATILHBIX IPO0EH, HHTErPUPOBAHNE HEKOTOPHIX BUIOB UPPAIIIO-
HAJIBHBIX (QYHKIUN

20 | MaTerpupoBaHue TPUTOHOMETPUUYECKUX (DYHKIIHA.

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

22 | [IpunokeHus: ONpPEeIEHHOTO UHTErpajla B T€OMETPUM M MEXaHUKE (BBIYHUCICHHUE IIO-
aied IWIoCKuX QGUryp, ATUHBI KPUBOH).

23 | IlpunokeHust OMNPEACIICHHOTO0 HHTETpajla B TEOMETPUM W MEXaHUKE (BBIYHCIICHHE

00BEMOB, TUIONIA/IeH TOBEPXHOCTH).




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

25 | 3agaum, NpUBOASIIME K KPATHBIM MHTErpajgaM. BeruuciaeHrue JBOMHBIX UHTErPAJIOB CBE-
JICHHEM K TTOBTOPHBIM.3a/1auu Ha U3MEHEHHUE MOpPsIKa UHTErPUPOBAHUS B JBOMHOM HH-
Terpaie

26 | 'eomeTrpuyeckue U (GpU3NUECKHE MPUIOKEHUS KPATHBIX WHTETPAIOB, 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. XonoaunpHas, KpUOTCHHAS TEXHUKA U CUCTEMBI ku3Heobecneuernus,.2020.
N 698.

AxkanemMudeckuid ydeOHBIM IIaH 1o HampasiaeHuio moarotoBku: 16.03.03. XomoawunbHas,
KpUOTEHHAsl TEXHUKA M CUCTEeMBI xku3HeoO0ecnieueHus. [Ipodwmib: XomonuinbpHasl, KpHOTCHHAS
TEXHUKA U CUCTEeMBI xu3HeoOecnieueHus. ®opma oOydeHus — ounas. 2024.

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

[Tpuka3 MunucrepctBa obpazoBanus U Hayku Poccuiickoit @enepannu ot 23.08.2017 Ne
816 «OO6 yrBepxkaenuu [lopsaka mpuMeHEHUsT OpraHU3aIusIMU, OCYIIECTBISIOMMUME 00pa3o-
BaTEIbHYIO JESATEILHOCTD, JJIGKTPOHHOTO OOYyUYeHUSs, MUCTAHIIMOHHBIX O00pPa30BaTEIBHBIX
TEXHOJIOTHIl P peanu3aui 00pa3oBaTeIbHBIX MPOTPAMM).

4.2. OcHoBHas JuTeparypa

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

4.3. lomoJHUTEJIbHAsI JUTEPaTypa

3yokoB B.I'., JlsxoBckuii B.A., Mapteinenko A.U., Munocues B.b., Ilymkaps E.A. Kypc
MaTEeMaTHKH JUIsl TEXHUYECKUX BBICIINX yueOHbIX 3aBeneHuil. Yactu 1-4. M.: MTTIY, 2012.
400 k3.

Kpartkuii kypc BbICIIEH MaTeMaTUKH [DIeKTpoHHBIH pecypc]: yueb. - DJEeKTpoH. JaH. -
MockBa: HamxoB u K, 2017. - 510 ¢ [Pexum pmocryma: URL:
https://e.lanbook.com/book/93522 . - 3arun. ¢ skpaHna.]

WuTerpanbHoe ncurcinenue GyHKIUNA OHON U HECKOJIBKUX NMepeMeHHbIX. Teopus nmoss: mMe-
TOJIMYECKHE YKa3aHUs U BapuaHThl pacueTHO-rpaduyeckux padot // boagynos M.A., boponu-
Ha C.1., [lokazees B.B., Teym B.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.
MaremaTtnueckuil ananu3. Teopus npeaenoB u auddepeHnnanbHoe HCUUCIEHHE: OCHOBHBIE
MIOJIOKEHHS TEOPHH, METOIMYECKHUE YKa3aHUs U BapUAHTHI pacyeTHO-rpadudeckux padot //
bonynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4. DJexkTpoHHBbIe 00pa3oBaTe/ibHbIE pecypchl

[IpoBenenue 3aHATUI U aTTeCTallUi BOBMOXHO B IUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHHUEM CH-
CTeMBI TUCTaHIMOHHOTO oO0yueHus: yHuUBepcurera (CAO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
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denpoit «MaTeMaTHKa» 3JIEKTPOHHBIX 0Opa3oBaTenbHBIX pecypcoB (DOP) mo Bcem paznenam
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

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

NEPEMEHHBIX

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

MATHYCCKOI'O aHaJInu3a

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

Kaxnapiii ctyneHT obecriedeH MHIWBUIYaTbHBIM HEOTPAHUYEHHBIM JOCTYNOM K 3JIEKTPOHHOM

OMOIMOTEKE MOCKOBCKOT'O ITOJIUTEXA

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

HuTepHeT-pecypehl BKIIOYAIOT YIeOHO-METOIUYECKUE MAaTePHANTBI 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 HHPOPMAIIMOHHBIC MaTEPHAITBI ITPES/ICTABICHBI HA CalTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedyens pecypcoB MH(POPMAIMOHHO-TEIEKOMMYHHKAIIMOHHON 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- | Ccblika Ha Equnbiii peectp
(mpaBooOaia- IIEH3UOHHOE, CBO- | POCCHICKUX MPOrpaMM JyIs
TeJb) 601HO pacmpo- OBM u B]] (npu Hanmu4mm)
CTpaHseMoe)
1 | AstraLinuxCom |[OOO JIlnnensnonHoe 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. CoBpemeHnHbIe Npo(deccuoHaNbHBIEC 0a3bI JAHHBIX U HH(POPMALMOHHBIE CIIPa-
BOYHBIE CHCTEMBbI

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


http://mospolytech.ru/index.php?id=5822
http://mospolytech.ru/index.php?id=4486
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

NudopmannoHHo-cipaBoOYHbIE CHCTEMbI

Nudopmanmonnsie 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 naHHBIX HAyYHOMN AIIEKTPOH- http://www.elibrary.ru JHoctymHo
HOU OMOITHOTEeKN
(eLIBRARY.RU)

5. MarepuajibHO-TEXHUYECKOEe o0ecnevyeHne Q1 CIUTTHHbI

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

Kadenpa «MaremaTrka» He pacroyiaraeT COOCTBEHHBIM ayAUTOPHBIM (POHIIOM M UCIIOIh-
3yeT y4eOHbIe ayAUTOpUU U3 001Iero POHIa YHUBEPCUTETA.

[Tpu HEOOXOIMMOCTH TSI TPOBEACHUSI HHTEPAKTUBHBIX IMPAKTHUECKUX 3aHATHH UCTIONB3Y -
I0TCSI KOMITBIOTEPHBIE KIACChl YHUBEPCUTETA.

6. MeToanueckue peKoMeHIAIMU

6.1. Meroauyeckue peKOMEeHIAIMUH IJIS MPenoaaBaTesIst
110 OpPraHu3anuu 00y4eHust

ITpexne Bcero, cnenyer oOpaTUTh BHUMAHUE CTYJEHTOB Ha TO, YTO MPAKTUYECKH BECh
M3y4aeMblii UMM MaTepual He TpeOyeT Kakoi-110o crieruaabHON (JOMOIHUTENEHON) OATOTOB-
KU U BIIOJIHE MOKET OBITh YCIELIHO U3yUYeH, €CIIM CTYEHThI OyIyT MOCELIATh 3aHATHUS, CBOEBpE-
MEHHO BBITIOJHATH JJOMAIIIHUE 33/1aHUS U MTOJIB30BaThCs (MPU HEOOXOAMMOCTH) CUCTEMOH IIIaHO-
BBIX KOHCYJIbTAllM{ B TEUEHUE KAXKAOr0 ceMecTpa. Bomenmme B Kypc MaTaHanu3a pas3aeisl sB-
JISFOTCS KIIACCUYECKHUMH, B TO YK€ BpEMsl OHU IIPAKTHUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIH-
POKO€ PACIpOCTpaHEHHE AJI PEIIEHUs Pa3HOTO poJa 3ajad BHYTPU CAMOM MAaTEMATHUKH U IPU-
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 CEMECTpa JIaTh CIIUCOK BOMPOCOB sl IOJTOTOBKHU K 3K3aMe-
HY.

Ha nepBom 3aHsATUYN MO AUCHUITIMHE cIeAyeT 0053aTelbHO TPOUH(GOPMUPOBATDH CTY I€H-
TOB 0 BHJIE M (hopMax TEKYIIeH U MPOMEXYTOYHON aTTeCTalui 10 TUCIMIIMHE, CPOKaX UX MPO-
BEJICHUSI, YCIIOBUAX JIOMYCKa K MPOMEKYTOYHOM aTTeCTalluy, IPUMEHSIEMBIX BUAAX POMEXY -
TOYHOTO KOHTPOJIS.

W3noxxeHne TeOpeTHUecKOro MaTepuana JIOJKHO CONPOBOXKIATHCS WILTIOCTPATUBHBIMU
pUMepaMu, TIIATEILHO OTOOPAaHHBIMH MPEMNOAaBaTeIeM TaK, YTOObI TEXHHUECKUE TPYIHOCTH U
BBIKJIQ/IKM MIPU PEIICHUH 3a/1a4ll HE OTBJEKAIHM OT IJIABHOTO: OCMBICIICHHS UJEU U CYTH MpUME-
HseMbIX MeTo0B. CleyeT Bceria yKa3plBaTb IPUMEPBl IPAKTUUECKOTO PUMEHEHHS PaCCMOT-
PEHHBIX Ha 3aHATUAX YpaBHEHUI U GopmyI.

[IpakTHyeckue 3aHATHS JOJDKHBI OBITh OPraHM30BaHBI MPENoaBaTeseM TaKuM 00pa3oM,
YTOOBI OCTABAJIOCh BpPEMs Ha MEPHOAMYECKOE 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 CUCTEMAaTHYECKON HENPEPHIBHOM pabOThl CTYIEH-
TOB B TEUEHHE CEMECTPa, HEOOXOIUMO BBISBIIATH CHIIBHBIX CTYJCHTOB U MPUBJIEKATh UX K Hay4-
HOM paboTe, K y4acTHIO B pa3HOTO po/ia OJIMMITHAZAaX U KOHKypcax.

CrTyzneHT IOoJKeH oUlylaTh 3aMHTEPECOBAHHOCTD MPENOAABaTENs B JOCTH)KEHUN KOHEU-
HOT'O pe3yJibTaTa: B MPUOOPETEHNH 00YyYarOUIMMHUCS 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 ¢ MPUMEHEHHEM CH-
CTeMBbI TUCTaHIIMOHHOTO 00yueHus: yauBepcuteta (CAO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoii «MaTemaTHKa» AJIEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) mo BceM pasnenam
IIpOrpaMMel (cM. 1. 4.4).

[Topsimox mpoBeneHUs pabOT B TUCTAHIIMOHHOM (popMaTe yCTaHABIMBAECTCS OTIACIbHBIMU
pacTOpsHKCHHUSIMH TTPOPEKTOpA M0 yueOHOW padoTe W/WIM MEHTPOM y4eOHO-METOIUICCKON pa-
OOTHI.

6.2. Mertoguyeckue yKazaHus i 00y4arOIMXCs 110 OCBOCHUIO
AUCHUILTHHBI

Paszpnen 1: nuddepeHnmnanbHoe HCHUCTEeHHE (PYHKIUI OJHOM NTepeMeHHOI

[Tpu nzyuenun nudPepeHnnaIbHOT0 UCUUCICHN QYHKIIUNA OHOW TIEpeMEeHHOM o0paTH-
T€ BHUMaHME Ha MOHATHE Ipesena (yHKIMUA B TOUKE U METO/bI ero BeruuciaeHus. [Ipenen — ox-
HO M3 OCHOBHBIX NOHATUH MaTeMaTHYECKOro aHaiau3a. lIpu BbIUMCIEHHM NpenenoB (QyHKIUH
0 o
0%
OBJIAJIETh TEXHUKON peIIeHUs 3a7au Ha BBIYMCIIEHUE MIPE/IEIOB, HAJI0 3HATh JIBAa 3aMe€YaTeIbHbIX
npezena, TabJuIly SKBUBAJIEHTHBIX OECKOHEYHO MajblX, IpaBuwio Jlonurans, pa3iudHble Mpue-
MBI PacKpbITHsI HEOTPEIEICHHOCTEH B 3aBHCUMOCTH OT BHJA (YHKIIMU U PEIIUTH JOCTATOYHO
OoJIbIIIOE KOJTMYECTBO 3ajad.

[Ipu u3ydeHnu TeM, MOCBSIIEHHBIX NMPOU3BOAHON M auddepenumany GyHKIUM, HAIO
OCMBICIIUTh X F€OMETPUYECKUN CMBICI, IOHUMATh pasziIuuue MeXIy HUMHU (quddepeHuman -
9TO IJIaBHAs JIMHEHHAs 4acTh NMpUpanieHust GyHKIUK). TBepro 3HaTh (Kak TaOIMIly YMHOXKEHHMS)
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bopmynsl auddepeHInpoBaHUS OCHOBHBIX 3JIEMEHTApHbBIX (QYHKIMHA U MpaBuia auddepeHiu-
poBaHus (Bce, KOHEUHO, HO 0COOEHHO MpaBmiIo AU PepeHIupoBaHus CIOKHON QYHKIUN).

OOpatuTe BHUMaHUE TaKkKe Ha 0coOeHHOCTU AU depeHnnpoBanus GyHKIUI, 3aJaHHBIX
B HESIBHOU (popMme, MapamMeTpuiecku, Ha mpueM jJorapudmuyeckoro nuddepeHuupoBaHusl.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHSATH aJTOPUTM UCCIIEIOBaHUS (PYHKIUI U OCTpoe-
HUS TpauKOB: OIpe/eleHre ToYeK pa3pbiBa (M UX KiIaccH(PUKAIMIO), aCUMITOT rpaduka (Bep-
TUKAJIbHOM, HAKJIOHHOW, TOPU30HTAIBLHOM ), HEOOXOAUMBIE U JOCTATOYHBIE YCIOBHSI MOHOTOHHO-
cTH (QYHKIMH, CYIIIECTBOBAHUS JIOKATHHOTO SKCTPEMyMa, IPOMEKYTKOB BBITYKIIOCTH ¥ BOTHYTO-
CTH (DYHKIIMM U TOYEK reperuoa.

Paszpnen 2: nudpdepeHunanbHoe HCHUCTEHHE PYHKIUI HECKOJIBKHUX IepeMEeHHbIX

[Tpu u3yueHuu JaHHOTO paszfesa oOpaTUTe BHUMaHHE Ha TO, YTO (PyHKUHMS JIBYX Iepe-
MEHHBIX MMEET HaIJIAIHBIH F€OMETPUUECKUH CMBICI — 3TO MOBEPXHOCTb B TPEXMEPHOM IIPO-
CTpPaHCTBE

Hano ocMbICTUTh MOHATHS YaCTHBIX NMPOU3BOIHBIX M MOJHOrO auddepeHnunana u oco-
OCHHOCTb MX BBIYMCIICHHUS, OBJIAJIETh TEXHUKOW BBHIYMCIEHUS MPOM3BOAHBIX OT CIOKHOM (PyHK-
MM HECKOJBbKHX MepeMeHHbIX. CremayeT oOpaTHUTh BHHUMaHHE Ha TO, 4TO s (DyHKIMH
Z=z|x, y|cMeLIaHHbIE YAaCTHBIC IMPOU3BOJHBIC BTOPOTrO IOPSAKA pPAaBHBl MEKIY COOOM:

2 2
0z _ 0z (reopema IlIBapma), To ecTh mopsIOK au(pHepeHIIMPOBAHKS HE HUMEET 3HAYCHUSL.
0x0y 0yox
Jns QyHKIMM HECKOJBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHHs (YHKIMU B MPOHU3BOIIb-
HOM HaIIpaBJIEHUH XapaKTEPU3YeTCs MPOM3BOAHON 10 HAIPABICHHIO, a HAUOOJbIIAs CKOPOCTh
u3MeHeHUs (QyHKIMU Oy/eT B HAallpaBJICHUU BEKTOpA IPaJUCHTA.
Crenyer oOpaTtuTh B 9TOM TeME BHUMaHKE HA HEOOXOAUMOE U JOCTATOYHOE YCIOBHS CY -
IIECTBOBAHUS YKCTPEMyMa (PYHKIIUU HECKOJIBKUX ITEPEMEHHBIX.

Pa3zgea 3: mHTErpasibHOE HCYUCTICHUE

B wHTETpanbHOM MCUMCIICHUH periaeTcs 3ajada, oOpaTHOW TOM, KOTOpas paccMaTpuBa-
nack B qudHepeHIIaTbHOM HCIHCICHHH: HeOOX0AMMO HANTH [t naHHO#H QyHKmH f|X| Takyio
(GyHKIHIO, TTPOU3BOAHAS OT KOTOpPOW Obuta OBl paBHA 3amaHHON. VHTerpupoBanue GyHKIIUA —
JIOCTaTOYHO CJIOXKHBIA pa3[en MaTeMaTHUKH, OBIAJAETh KOTOPHIM MOXHO TOJBKO, €CITU CTYACHT
«BO3BMET» JIOCTATOYHO OOJIBIIOE KOJTUYECTBO MHTETPAJIOB PA3HOI0O THIIA.

Hano TBepao 3HaTh TaONHIy HHTETPATIOB OT OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIHIA, OCHOB-
HbIE METOJIbl MHTETPUPOBAHUS (3aMEHa MEPEMEHHOM, MojBeAeHNEe 1o 3HaK AuddepeHinana,
WHTETPUPOBAHUE TI0 YACTSAM, MMPUEMbl BBIYHCICHUS WHTETPAIOB OT PAlMOHAIBHBIX JpoOeH, oT
Pa3HOTO THUIIA TPUTOHOMETPHUIECKUX (PYHKITHIA).

Hano ocMBICTUTH €IMHCTBO MOAX0/a K TIOCTPOSHUIO OTPEICIIEHHBIX, KPATHBIX, KPUBOJIH -
HEHHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — IMOCTPOCHHE HEKOTOPOIl MHTETPATbHOM CYMMBI U TIpe-
JIETIbHBIN MTEPEXO/.

3HaTh FeOMETPUUYECKUN CMBICT U OCHOBHYIO (DOPMYITy BBIUHUCIICHHSI ONPEICTICHHBIX UHTE-
rpasioB — opmyny Hetotona — JleitOnuia, reomerpudecke U pusnyeckre IpuiIoKeHus onpe-
JIEJICHHBIX U KPAaTHBIX UHTETPAJIOB, YMETh HAXOAUTh IUIOMIAb TUIOCKOM (GUTYpHI, IJTUHY KPUBOH,
00BEM U IUIOMIAh ITOBEPXHOCTH TEJ BPAIICHHSI.

7. ®OH/ OLIEHOYHBIX CPEACTB

@DOoH/| OLIEHOYHBIX CPECTB IpeacTaBieH B [Ipmioxenun 2 xk paboueit mporpamMmme M BKIHOYAET
paszensl:

1. MeToibl KOHTPOJIS M OLICHUBAHUS PE3yJIbTATOB 00y4EHUS.
2. lllxana 1 KpUTEPUU OLIEHUBAHUS PE3YIbTaTOB O0YyUEHUS.
3. OLleHOYHBIE CPEICTBA.
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3.1. Texkymuii KOHTPOJIb.
3.2. [IpoMexxyTOo4Hast aTTecTarus.

13



Ilpunosicenue 1

TemaTuyecKuil JIAH JUCUUILUIMHBI «MaTeMaTHYECKU aHAJIU3)» 10 HATIPABJICHUIO NOATOTOBKH
16.03.03 «Xos0anjibHAs1, KPUOTEHHAS] TEXHUKA M CUCTEMBI ;KHU3HeOo0ecedeHUus

Ipopuin:
((XOJ]OI[I/IJIbHaH, KPpHOreHHass TCXHUKA H CUCTEMbI JKH3Heo0ecrmeYeHUus
(0axkanaBp)
®opma 00y4eHHsI — OUHASA
I'on npuema 2023/2024
Buabl yueOHoi# padoThl,
Buasbl camocTosiTeJibHOM pado- ®opmBbI
BKJIIOYAsl CAMOCTOSITEIbHYIO TBI
s padoTy CTyIeHTOB arrectas
=" ’
Ne 5 2 ? CTyaeHToB P
Pa3nen 2 g 9 U TPYA0EMKOCTh B Yacax
n/n S| 2 =2
o= Q Pe-
J | I/C | JIa6 | CPC | KCP | K.P. | KIL | PTP | de- | K/p | O 3
par
Bropoii cemecTp
1.1 | Pazgen 1. InddepenunaibHoe uc- 2 1 2 2 4 +
yncjenne GyHKIUI OTHOM nmepeMeH-
HOi1. YuciioBas nocien0BaTeIbHOCTb.
[Ipenen ynciaoBoi mociea0BaTEILHOCTH
u ero cBorictsa. [IpaBuia npeneasHOro
nepexona. Dyukius. [Ipexen byakmmm.
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Teopemsl 0 ipenenax GyHKIHH.
Boinaua 3aganuii PI'P Ne 1 mo mare-
MATHYECKOMY aHAJIU3Y.

1.2

[TepBrIit 1 BTOpOIl 3aMevaTesbHbIE TIpe-
nenbl. beckoHeyHo Manbie U OecKOHeY-
HO OOINbIINE BEIUYMHBI. DKBHBAJICHT-
Hble OECKOHEYHO Mallble BEIUYHHBI.
PackpbiTe HeompeneneHHOCTe pa3Ho-
ro THUIIA.

1.3

HemnpepriBHOCTD (DyHKITHIT B TOUKE W Ha
npomMexytke. OIHOCTOPOHHHE TIpeje-
ne1. Touku paspeiBa (GyHKIIMU, UX KIlac-
cuduKanms.

1.4

[IpousBognas ¢ynkuu. ['eomerpude-
CKMM M MEXaHMYECKHIl CMBICI IPOU3-
BojHOM. IIpaBuna nuddepeHuupoBanus
U (QopMyJsbl BBIYMCICHUS MPOU3BOJI-
HbIX. Tabnuia Npou3BOJHBIX OCHOBHBIX
aneMeHTapHbIX  ¢GyHKkmuid.  TexHuka
mddepeHIrpoBaHUs

1.5

Hudbdepennman. [Tpoussoansie u aud-
(dbepeHnransl BRICIIMX MOPSIKoB. [Ipu-
OJV)KEHHBIE BBIYHCICHUS C TOMOIIBIO
G hepeHIranoB.

1.6

[IpaBuno Jlonurtans. ®opmyna Teiino-
pa. Pa3noxeHust OCHOBHBIX 3JIEMEHTap-
HBIX ¢(yHKIMHA 1o ¢dopmyne Teiinopa.
[TpuGnuxeHHble BBIYUCICHUS C MOMO-
b0 popmyner Teitnopa.
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1.7

OcHoBHBIE TeOpeMbl Iu(QepeHIraTb-
HOTO  HCYHCICHHA. MOHOTOHHOCTB
¢byHKIMH, SKcTpeMyMbl. HeoOxoaumere
U JIOCTaTOYHBIC YCIIOBHSI MOHOTOHHO-
CTH, JIOKJILHOTO dKcTpeMyMma. Mccremno-
BaHHE BBIMYKJIOCTU rpaduka (yHKIIUU.
Touku neperuoa.

1.8

OOmast cxema uccienoBaHusl (QyHKIUN
u moctpoeHusi ee rpaduka. CBoiicTBa
(GYHKIMHA, HENpephIBHBIX Ha OTpe3Ke.
Haubonbiiee 1 HanMeHblllee 3HAYCHUS
(GyHKIMU Ha OTpE3Ke.
CamocrositesibHasi padora Nel Ha ce-
MHHape 1m0 (GyHKUHMAM OJHON mepe-
MEHHO

1.9

Pasnen 2. @DyHKHHA HECKOJbKHX
nepeMeHHbIX. Ilpenen um HempepbIB-
HOCTh. OCHOBHBIE CBOMCTBA HEIMpPEPHIB-
HbIX (QyHKIHHA. YacTHBIE TPOU3BOIHBIC.
[Momusrit nuddepenmar.

Boiaaua 3aganuii PI'P Ne 2 mo ¢dyHK-

HUAM HECKOJIbKHUX IECPEMECHHbBIX

1.10

[Ipou3BosnHble  CIOXKHOM  (pyHKIMM
HECKOJIBKMX II€peMEeHHBIX. YacTHble
npou3BosHble U auddepeHnnansl Bbic-
wux nopsakos. Teopema IlBapua.
IIpousBoaHas no HanpasieHuto. ['panu-
€HT.

10

OkctpeMyM  (YHKIUU  HECKOJIbKUX
nepeMeHHbIX. HeoOxoauMmele u mocra-
TOYHBIE YCIOBHSI SKCTPEMYMA.

11
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CamocrosiTesibHas padora Ne2 Ha ce-
MHHape 10 (YHKIUSIM HeCKOJIbKHX
nepeMeHHbIX

1.12

Pa3znen 3. UnTerpajibHOe HCHHUCIEHHE
[TepBooOpasnas. HeomnpeneneHHbINH WH-
Terpayl M ero cpoiicTBa. Tabnuia uHTE-
rpajloB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byuknmii. MeToa HENmocpeaCTBEHHOTO
WHTETPUPOBAHUS.

Boiaaua 3aganuii PI’P Ne 3 mo mHTe-

IrpaJbHOMY UCYHC/IICHHUIO

12

1.13

WuTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI
MIEPEeMEHHOM, TOJBEICHUEM IO/ 3HAaK
muddepennmnana. Meroq MHTETpUpOBa-
HUS TI0 9aCTSIM

13

1.14

WHTerpupoBanne panuoOHAIBHBIX JIPO-
0eil MHTErpUpOBaHUE HEKOTOPBIX BUIOB
UPPALMOHAIBHBIX M TPUTOHOMETpHUYE-
CKUX (YHKIMH.

14

1.15

3anauu, NPUBOAILIME K MOHATUIO OIpe-
neseHHoro uHrerpana. CBoiicTBa ompe-
nerneHHoro uHrerpana. @opmyna Hero-
ToHa-JIeiOHuIa. 3ameHa mepeMeHHON U
UHTETPUPOBAHUE IO YacCTAM B OIpele-
JIEHHOM HHTerpajie

15

1.16

[IpunoxxeHus onpeneneHHOro MHTErpa-
Jla B TEOMETPUU U MEXaHUKE (BBIYHUCIIC-
HUE TUIOMIAIeH TIOCKUX (QUTyp, TTHHBI
KpUBOH, O0OBEMOB, TUIOMIAJCH TOBEPX-
HOCTH).

16

1.17

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

17
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3agaud, NPUBOASAIINE K KPATHBIM UHTE-
rpaiam. J[BOWHON W TPOMHON WHTErpa-
JIbI, UX cBolicTBa. BpIumclieHue ABOI-

LI8 | gx MHTETPAJIOB CBEJCHHUEM K TOBTOP- 18 6 4 *
HBIM. ['eomeTrpuueckue u ¢uznyeckue
MIPUJIOKEHUS KPATHBIX HUHTETPAJIOB
KoHTpoJibHOE TecTHpPOBaHUeE
®dopMma aTTecTanumn 19-21
Bcero yacoB no gucuunjnHe 3 3
18| 54 72
cam.
PI'P
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbBIX CPEJICTB
MO JUCLHUTIJINHE

«MaTrteMaTH4eCKHUH aHAJIN3»

Hanpasnenue noarorosku: 16.03.03 «XonoanunpHas, KpHOT€HHAsi TEXHUKA U CUCTEMBI )KH3HEO0EC-
HEUSHUSD.

[Tpodwis: «HanpasinenHocTs (poduiib) «XoI0AWIbHAS, KPUOTEHHAs! TEXHUKA M CHCTEMBI JKU3HE -
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 3K3aMeHa MPOBOAUTCS 1O Pe3yJsbTa-
TaM BBITIOJTHEHUSI BCEX BUOB yueOHOH paboThI, MPEeIyCMOTPEHHBIX YYEOHBIM TUTAHOM IO JTAHHOH
JUCLUIUIMHE, TIPU 3TOM YYMTBHIBAIOTCS PE3YyJIbTaThl TEKYIIETO KOHTPOJS YyCIIEBAEMOCTH B TEUEHHUE
cemecTpa. O1leHKa CTENEeHU JOCTHXKEHUS 00y4aroIUMUCS IUIAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHUSI 110
JUCIUIUIMHE MPOBOJIUTCS 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. CTyA€HT JAEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHH, HABBIKOB TIOKA3aTEJsIM, IPUBEICHHBIM B
Otau4HO TabJIMLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH,
HaBBIKAMH, IPUMEHSIET UX B CUTYyalUsAX MOBBIIIEHHOMN CII0XHO-
ctu. [Ipu 3TOM MOTYT OBITH JOIYIIEHbl HE3HAYUTEIbHBIE OIINO-
KM, HETOYHOCTH, 3aTPYJHEHHs IIPU MIEPEHOCE 3HAHUN U YMEHUI
Ha HOBbIE, HECTAHAAPTHBIE 3aJ1a4H.

Xopotio BeinonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
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JAeHTa K NPOMEKYTOYHOH aTTeCTallMH, IPELyCMOTPEHHBIE
porpaMMoil JucuuIuinHel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI1, yMEHUI, HABBIKOB NIOKA3aTENSIM, IPUBEAECHHBIM B
TabIUIAX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
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 NPOMEKYTOYHOWH AaTTecTallMu, TPETyCMOTPCHHBIC
POrpaMMOi TUCIUIUIMHBL. CTyIeHT JTEMOHCTPUPYET COOTBET-
CTBHE 3HaHWI, yMEHUH, HABBIKOB MTOKA3aTEJIsIM, TPUBEICHHBIM B
TaOIUIIAX, ONIEPUPYET MPUOOPETEHHBIMU 3HAHUSIMH, YMCHHSIMH,
HaBbIKaMu. Ho moka3bIBaeT HerlyOOKHe 3HaHUS, TIPU OTBETE HE
JOMyCKaeT TpyOBIX OIMIMOOK MIIM IPOTHBOPEUHIA, OTHAKO B (hop-
MYJIMPOBAHUU OTBETA OTCYTCTBYET JOJIKHASI CBSI3b MEXKIy aHa-
TU30M, apTyMEHTaIlMeil U BBIBOJIAaMHU, B PEUICHUH 3a7a4 MOTYT
COJIepKaThCsl TpyOble OomuOKu. J[7s MmoydeHus] MpaBUIILHOTO
0TBETa TPEOYIOTCS YTOUHSIOIIUE BOIIPOCHI.

HeynoBnerBopurenbHO

He BrinonHeHs 00s13aTe/ibHbIE YCJI0BUSA NMOATOTOBKH CTY/1€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

HanmenoBanue
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 33JJaHUIA TI0 MOAYJIIO WJIH AUCIIUILIN -

Kommiexkt 3amaHuii
I BBIIIOJTHEHHS
pacueTHo-Tpaduye-
CKOM paboThI
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HC B IICJIOM.

CpencTBO KOHTPOJISI, OPTaHN30BaHHOE KaK
crienanbHas Oeceqa  MeNaroruuecKoro

YcTHBIN onpoc, | paboTHHKAa ¢ OOydYaromuMcs Ha TEMBI, Bompocsr o
3 cobeceloBaHUE, | CBsI3aHHBIC C U3yYaeMOM TUCIMIUIMHON, U | TeMam/pa3zenam JIuc-
(YO) PAacCUMTaHHOE Ha BhIACHEHHE 00bEMa 3Ha- LUILIHHBI

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

Cucrema cTaHIapTU3UPOBAHHBIX 3a/laHUH,
Tect TIO3BOJISIIOIIIAS aBTOMAaTU3UPO-

() BaTh NPOLEAYPY U3MEPEHUS YPOBHsS 3Ha-
HUW U YMEHUH 00yJaronierocs.

Bapuant Tecta

5 | Dx3amenanuonusie | CpesCcTBO MPOBEPKHU 3HAHUM, YMEHMUM, Ha- | DK3aMEHAIMOHHBIC

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

3.1.Tekymuit KOHTPOJIb

OLeHOYHBIE CPENICTBA TEKYLIETO KOHTPOJIS YCIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOMPO-
CBI U 3a/1aHus B (hopMe OIAHKOBOTO TECTHPOBAHUS JJIsi KOHTPOJISI OCBOCHUS 00YYAIOIIMMHUCS Pa3fie-
JIOB JUCLMIUINHBIL, iprem PI'P.

Conepxanue pacyeTHO-rpaguuecKux pador.

PacuerHo-rpaduyeckas padora Nel mo nudpdepeHIHATBLHOMY HCUHCTICHUI0 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 IIePEeMEHHbIX.

Kpatkoe copeprkanue pacueTHO-Tpaduueckoil padoThI:
@DyHKIMH HECKOJIBKUX MEPEeMEHHbIX. YacTHBIE IPOU3BOAHBIE. [[pOM3BOAHBIE OT CIIOKHBIX (DYHK-
i, [Ipon3BogHas IO HANMPABIEHUIO W TPAJAUCHT. DKCTPEMYM (PYHKIIUU JBYX IMEPEMEHHBIX.

PacuyerHo-rpadguyeckas padora Ne 3 110 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 IucrmIminiae «MareMaTu4ecKui aHaJIn3»
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Teopus npenesnos u 1uppepenuupoBanue GyHKIUN 0OJHON NepeMEeHHOH

1. Halitu npenensr:

li (E_H)E_U-HF): lilnm-mjﬁgn'—”+3

im _ -

= (l+n) - (2- n) n+5 +n

9
-2 . L3+l
lim‘ ‘:}”:+3 limn(-\,l'nzﬂ— H) limln‘_10
""JI...” +I — m— @ ”+1,
M 9
2 2

. 2x+11x+15 . 4 x

lim —————. lim——.
X -3 x+3 x-08in” 3 x

r il ogne! lim sin3x

im>— -~ —— . _ R
L B T S L Y .-!]!IJ'IU 3x)

0, x=-7
y=4sinx, -7<x<0

T, x =0
2. UccnenoBaTh Ha HEMPEPHIBHOCTD U BBITIOJIHUTH YEPTEK: v

3. Haiitu mpou3BOHYIO (QyHKIIMU:

_2Gx?+4f-x-2)

= 151 + x "y =Inarcsiny/1- ¢™.
37 +1
x= —,
3t
Igx-ctgx . ‘fj
r=arctge =— = | p=S8Imn| —+1 .
J g \}’E J 3

cosox

el |. '
V=——F VZ=amig +sinln2x
© 3sin(l2x+1) - E:h-jf

y =arctg” In y :(\/:)

x+2

. X
sin(x- 2p)+—=7x r
¥ x =¢ 'cost ¥ =€ COost
b

4. CocTaBUTh YpaBHEHHUs KacaTelbHON M HOpPMalu K JAHHOM KpHBOH B TOUke ¢ aOcHMcCOM X:
y=x" +8x-32, x,=4.

R .1
F ) =x"+—
5. IIpoBecTH MOJIHOE HCCIe0BAHKME U OCTPOUTH IpaduK x

(I)yHKIII/II/I HECKOJBbKHX IMEPEMECHHBIX

1. HaiiTi yacTHBIE TPOU3BOJAHBIE BTOPOTO MOPSAIKA, YOSAUTHCS, YTO z;y :z;xz
2

2. Haiitu rpagueHT QyHKINH z=f(x,y) B TOYKE MO(XO, yo): ZZ%, M0(4,6).
X
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3. UccnenosaTh Ha 9KCTpeMyM QYHKIMIO z=x"— x+ y*+2 y.

HNuTerpupoBanue

Bbruucaurtsb HEOIIPEACJICHHbIC HHTEIrPaJbl

| dTX,f x-27%dx, [ [x+1]e"dx, [ xcos3xdx, [ e"cosxdx,

d d +18 +1 in?
PR g e pae gy
X" —6x+18 X’+6x+5" ¢ [x—6/(x+2] x+3 cos’x

Boruncanrtno onpeaeJIcHHbIC HHTErPaJibl

n.6 1 1 e’
. dx dx
3sin’x cos xdx, x-1je*dx, | ———,
{ '0[\/1+3x '!)‘ 1 xV7+Inx
' dx 14X _4dX o x+2x
s X J‘_a zidxa
1+V/3x 2", arctgx 4 U 1

2 m.6 1
dx, f mdx, f 3sin’x cosxdxjf (\i/xi
0

1+3x’

B s
J‘ X
s Vi

1+x 0 0

« dx
- xV7+Inx’

Heco0cTBeHHBIE MHTETrPaJIbI

1
fx 1edx
0

1. YkaxwuTe, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SIBIISCTCS CXO/ISIIIUMCS

Oj)' \/;dx,f x_?’dx,j.i \/;dx.
1 1 1

2. Beraucaurts HUHTCIrpajl, YCTAHOBUTL €T0 CXOJAUMOCTD HUJIM paCXOAUMOCTb f 1 >
o 1+ X

3. BbrunucauTh UHTErpai, yCTAaHOBUTh €r0 CXOJAUMOCTb MU PacXOJUMOCTh f In xdx
1

o dx
4. BBIYHCIIATH HECOOCTBEHHBIA HHTETPAI f T, YCTAHOBHUTD €0 CXOIUMOCTD HIIH
X

PacxoJUMOCTb.
5. BeraucauTh HeCOOCTBEHHBIN HHTETPAJ f , YCTAaHOBUTH €T0 CXOJUMOCTH HITU
Y X
PacxoaMMOCTb.

6. Beramcnurs HHTCrpajl, YCTAHOBUTH €T0 CXOJUMOCTE UM paCXOIUMOCTDb J' 1 5
—o 1L+ X

7. BbluuCaUTh UHTErpajl, yCTAHOBUTH €r0 CXOJAUMOCTb MU PACXOJUMOCTh f In xdx
1
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1

o dx
8. BerumcanTh HECOOCTBEHHBIN HHTET AT f —, YCTaHOBUTH €0 CXOJMMOCTb MU
YL X

PacCXoauMOCTb.

KpaTHLIe HHTErpaJjabl

1. U3MeHuTh NOpsAI0K HHTETPUPOBAHUS B IBOTHOM MHTETpaje

a.fdxf flx,y|dy, b.fdyjf(x,y]dx.

> Brraenrs JJ 10— X°— y?ldxdy, D=|lx, y|v 1<x<2,0<y<2|

D]
3. Beruuciaurb
ﬂ(l 2527 #16x°y" ) dvdy;
n
D:x=lLy =x, y =- J;
4. BEIYUCINTD

2
.U X*+y | dxdy,p _ muosecTBO TOUEK MTOCKOCTH, OrpaHIeHHOE THHHAMMT
D

y:x/z,y:2x,y=2/x('x>0).

5. Haiitu mnomaas GuUrypsl, orpaHU4eHHON TaHHBIMU JTHHUSMH
¥ :3/.1‘: y=4e", y =3, y =4.
6. Haiitu miomans Gurypsel, orpaHi4eHHON TMHUSAMH  y = X%, y=—x+2

8. Haiitu 06beM Tena, moiaydeHHoOro BpamieHueM Bokpyr ocu OY (urypsel, orpaHiueHHON JIMHUSA-
3
M y=x",y=1,x=0.

9. Haiitu 00beM Tena, mody4eHHOro BpameHrneM BokpyT ocu OX purypsl, orpaHideHHON JTHHUSIMU
— 2 2=
y=x",y =x.

KonTpoabHblie padoThl (IpUMepbI)
Bapuant

R -
1. TToctpouTts Tpaduk: =3cos2x

2. Haiitu npenensr:

. G-n) +(G5+n)
m

li 3 3 lim— 2<% lim Xt =% = *" -
1 (5 n) - (54n) 2) - | 3)* 2y - 2 #x-2
- 1
. oAxT - x-] ' rcos 2x | 7
im I G-D 1..“_¥}| JJH':& lim (- - +1)
2) . 5yl I+xcosx | gyams
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3. HccnegoBaTh Ha HCMPEPBIBHOCTDb U BBINIOJIHUTDH UCPTCIK:

Bapuant

4

1. HaliT mpou3BoHYIO Ve

y =arctg” In

» =)

a) x+2 6)
. X
sin(x- 2y)+=—=Tx . r
B) ¥ I‘) X =¢ cos{’ V =e COosi
. |1 1
lim| —-
2. Haitrn ~ | ¥ arctgx ]
FG) =+
3. [IpoBecTH MOJIHOE UCCIIEIOBAHNUE U TTOCTPOUTH IpaduK x
Bapmuanr.

u o
Nel. Beruncnuth IIPOU3BOJHYIO IO HAIIPABJICHUIO % 1 HAaUTHU MOAYJIb BEKTOpPA I'paAuCHTA JIA

— X .3
byskmn U _2XY+T;+ Z Brtouke A[6;9;1] B HampaBICHNH, COCTABIIONMIEM C OCSIMH KOOP/IH-

c050(=E cosB:E I
HAT YTJIb 7> 7,Y o

Ne2. UccnenoBars Ha 3kcTpeMyM QyHKIMIO z=xy|1 -4 x>—4 y|-5.

— dz
Ne3. z:1n(y—x4), x=+/sint, y=cost. Haiitu e

Bapuant

Boiuuciaumoes:

IGd 2
L[ 2. [(2x+1) Inxdx.
9 \/X_Z 1
3x°- sin 3x 2x-1
d 4. dX.
f +4 x 'rcos 3x "r \/4 2x —x°
1. Brruucnute uHTErpasl:

+00 _XZ +o00 dX
! xe " dx _[ m
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N300pa3uth 001aCTh MHTETPUPOBAHUS M U3MEHHUTD TOPSIOK UHTETPUPOBAHUS B TOBTOPHOM WHTE-
rpaie

V25-x°

0

[ax [ flx;yldy.

—4 0
Boruncnute miomanbs GuUrypsl, OrpaHMYEHHOM JMHUAMHU

y=2—x2,y=x.

BapuaHT 3a1aHuil TPEHUPOBOYHOIO TECTA.

3agauu
_ arcctgi‘h_' o
y =sinlnx, y',p"- ? yE—— -
1 yacTp 1. - R 2. X 3.
y =3x" +xe’,x, =2,/ =01, Ly-7?
4. HaiiTu npou3BOHYIO Ve
6) y :xm‘ctg Tx
w ¥
e+ =cos3x ) .
B) x r) X =cost+sing Y =SINI=1COSI
F ) =0e-3) (x- 5)
5. MccnenoBaTs Ha SKCTPEMYM .
2x
e
y =
6. HaiiTu nHTEpBaIbl MOHOTOHHOCTHU X
- x
fx)="-1l0x [_ 5.1]
7. Haiitu HauOouipiiee, HAaMMEHbIIIee 3HaUeHUE (PYHKITUH 3 Ha OTpE3Ke L
l
i . _ . _: x [—
8. [TocTpouTh KacatenbHyto K rpaduxy QyHKIIUN S (&) =3arccos x B TOUKE 2,
2 yacThb 9. Haiitu npenenst:
. Gan)-Q+ny 2 .
11m( n) - @+n) . tg2x . x +2x-3 lim g>x
e 2 ? lim —2 Im ———— T tg3x
) =r(24n) -(U-nY 2y R 3y C 451 +0x g 7 g3x
3 yacThb
’[:I._ X -“_::_ T

10. MccnenoBath Ha HENPEPHIBHOCTD U BBIMOJIHUTD YEPTEXK:
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11. [IpoBecTH MoaHOE HCCIEI0BAaHNUE U TOCTPOUTH rpaduk

3

-4

fx)=

X
yZ

Kpurepun onenkmn:

- OLICHKA «3a4TEHO» BBICTABISIETCSA CTYJEHTY, €CIIM OH PErYJISIpHO B TEUEHHE ceMecTpa Mpe/iCTaB-
JISUT pelleHust 3ajiad, BBHIIIOJHUII MIOJTHOCTBIO BCE 3aJjaHMsI M UX 3aIMTUII, OTBETUB HA BOIIPOCHI IIpe-
nojaBare’s;

- OLIEHKA «HE 3a4TE€HO» BBICTABIISETCS CTYAEHTY, €CIIM OH HEPETYJISIPHO B TEUEHUE CEMECTpa Mpe-
CTaBJISUI PELICHUs 3a/1a4, BBIIOIHUI 33JaHHs HE TOJHOCTBIO MWJIM BOOOIIIE HE MPEICTaBIISAT PabOTh
Ha MPOBEPKY, JOIYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIIPOCHI MPENO/IaBaTENs.

Jyist TpoBeIeHUsT TEKYIIEro KOHTPOJIS 3HAHUIA CTYICHTOB B IUCTAHITMOHHOM (opmaTte B pa3-

pabotanHBIX Kadenpoit «MaremaTnka» OHJIAHH-Kypcax UMEIOTCS MPOMEXYTOUYHbIe (IpOoOHBIE) Te-
CTBI.

3.2. [Ipome:kyTOUHAS aTTECTALUSA

[TpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOAUTCS 10 OMieTaM B yCTHOH dopme.
Bpewmst 1711 moArOTOBKM OTBETA HA BOTPOCHI HE Oosiee 45 MUH.

buiter BIro4aeT TEOPETUUECKUI BOIIPOC U 3a1a4U.

KoMruiekTsl sK3aMeHaIMOHHBIX OMJIETOB XpaHATCs Ha Kadenpe «MaremaTukay.
TunoBble BApUAHTHI ONJIETOB MPUJIATAIOTCS.

el

11.

12.
13.

14.

KommiiekT Bonpocos

10 AucHUILIMHE «MaTeMaTH4eCKUil aHAJIHN3»

JudpdepennnanbHoe HCHHCAEHHE (PYHKIUI OJHOH ITepeMeHHOH

[TonsiTve nepeMeHHOI BEJIMYMHBI U 00JIACTH €€ U3MEHEHHUS.

NoHATHE (PYHKIIMOHAILHOW 3aBUCUMOCTH, KJIacCu(UKAIs (PyHKIHIIA.

OnpeneneHre U TUIbI YUCIOBOM MOCIIEI0BATEIBHOCTH.

[Ipenen unciaoBoil mocnen0BaTeIbHOCTH. ApUudMETHUECKUE ONEepally HaJ MOCIEI0BaTEIbHO-
CTSIMHU.

VYcnoBus cyliecTBOBaHUS KOHEYHOI'O IIPEJiea YMCIOBOM NOCIEN0BaTENBHOCTH (TeopeMbl Ko-
mu 1 Beliepmrpacca).

Bropoii 3aMeuaTenbHbIi IPEACII.

[Ipenen ¢ynkuuu. Onpenenenus. ['eomerpuueckas UHTEpHIpeTalMsl MOHATUS npeaena (QyHK-
uuu. CBoiicTBa NpeesoB.

beckoneuno masbie, 6eCKOHEYHO OO0JbIINE (PYHKITHH.

IlepBblit 3aMedaTenbHbIN IPEae.

. beckoHeuHO Mabie BEJIWYHMHLI. DKBHBAJCHTHEIE OCCKOHEYHO MaJIbIe M UX MCIIOJb30BaHUE npu

BBIYUCIICHUH TIpe/ienioB. Talauiia S5KBUBAICHTHBIX OECKOHEUHO MaJIbIX.

HenpepbIBHOCT pyHKIMM B TOUKE U Ha MpoMexyTke. OqHocTopoHHME npenensl. Knaccuduka-
Ul TOUEK pa3pbiBa rpaduka.

CgoiicTBa GyHKIIMA, HETIPEPHIBHBIX Ha OTpe3ke (Teopembl Beliepmrpacca, bonbano — Korm).
[IpousBoanas. I'eomerpudeckuii u puzndeckuii cMbIca Mpou3BoHOM. KacarenbHas u HopMaib
K IUIOCKON KPUBOIA.

Tabnuua npou3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUH.
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15.

16.

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

23.
24.

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

A

= O 0~

WA R WD =

10

11.

CBs3b MEXy CYLIECTBOBAaHMEM MPOU3BOIHON (DYHKIIMH B TOUKE U HEMPEPHIBHOCTHIO (DYHKIIMU
B TOM K€ TOYKE.

[IpousBonHas cymMMBbl, MPOU3BEACHUS, YacTHOro. IIpon3BoHas Cl10XHOM U 0OpaTHON (yHK-
1105058

[IpousBoaHas mapamMeTpHUYECKH 3alaHHON (PYHKLIMH.

[TpousBogHas GyHKIMH, 3aJaHHON HESBHO.

JuddepenurpoBanue cI0kKHOM MoKazaTeNIbHONU QYHKINU.

Huddepenuupyemocts. Juddepennuan. 'eomerpuueckuii cMpicn auddepennnana.
[IpousBoanbie U MU hepeHanbl BEICIINX MOPSIKOB.

OcHoBHble TeopeMbl AuddepeHnnaibHoro ncurciaeHus (reopema depma, Teopema Pos, teo-
pema Jlarpanxa, Teopema Kormmn).

IIpaBuno Jlonurans.

Mmuorounen Teitopa u ero coiictBa. @opmyina Teiinopa. Ocratounslit uieH ¢popmyssl Teino-
pa B popme Jlarpanxa u [leano.

AcumnroTsl rpaduka GyHKIHH.

OxcrpemyMm. Heobxoaumoe ycimoBre sKcTpeMyma.

JlocTaTouHbIE yCIIOBUS IKCTPEMYyMa.

JloctaTouHoe yciioBue Bo3pacTaHus (yObIBaHUS) QYHKIIHH.

Haubosnbiiee u HanmeHblee 3Ha4YeHUS (PYHKIIMU Ha OTpE3Ke.

BrImyki10cTh, BOTHYTOCTb, TOUKA Nieperuda. JloctaTouHoe ycinoBre BOTHYTOCTH (BBIITYKIIOCTH).
Heo6xoanmoe ycnoBue ToukH neperuda. Jlocratounoe ycinoBue neperuoa.

OO61mas cxema MOCTPOCHUS U UCCIIeOBaHUs rpaduKa (QyHKIHH.

(I)yHKIII/II/[ HECKOJBKHX IMEPEMECHHBIX

Omnpenenennue U TeOMETPUYECKUI CMbICH (PYHKLNHU ABYX MEPEMEHHBIX.

JIuHuM ypOBHS (YHKLUU JIByX IEPEMEHHBIX.

YacTtHble Mpou3BOIHbIE (PYHKLINN HECKOJIBKUX IIEPEMEHHBIX, UX T€OMETPUUYECKUI CMBICI
@DyHKIUU HECKOJIBKUX NTEPEMEHHBIX, MOHATHE MMOJIHOTO AuddepeHnnana.
JuddepenunpoBanue CI0KHBIX QYHKIMI HECKOIBKUX IEPEMEHHBIX.

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

[Tpon3BoHas PyHKIMN HECKOJIBKUX IIEPEMEHHBIX 110 HAIIPABJICHHUIO.

[Tpon3BoaHas MO HAPABIEHUIO U TPAJAUEHT CKAISIPHOTO MOJIS.

OKeTpeMyM (PyHKIIMHM HECKOJIBKUX MEPEMEHHBIX.

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

HNHTerpajbHoe HcUHCICHUE

[TepBoobOpasHas, HeonpeaeneHHbINH HHTerpai. Tadnuia OCHOBHBIX HHTETPAIOB.
3aMeHa epeMEHHOIN ¥ HHTErpUPOBAHUE IO YacTSIM B HEONPEEIIEHHOM MHTErpasle.
HuTerpupoBanue ¢ MOMOIIBIO MOABEICHUS 101 3HaK quddepeHmuana.
WHTerpupoBaHie pannoHaIbHBIX APOOEi.

HuTerpupoBanue Mo 4acTSIM U 3aMeHa NIepeMEHHOM B ONPEICTICHHOM HHTErpare.
WNHTerpupoBanne TPUTOHOMETPUIECKUX (PYHKIIUNA, OCHOBHBIC IPUEMBI.
HuTerpupoBanue UpparroHaIbHbIX (YHKIIUHA.

YHuBepcaiibHasi TPUTOHOMETPUYECKAs MOJCTaHOBKA.

OmnpeneneHHblii UHTErpai u ero coiictBa. @opmyna Hetotona — JlelOHua.
[TpunoxeHus onpeesieHHOr0 HHTErpaia K PeIeHnI0 TeOMETPHUYECKUX U (PU3MUECKUX 3ajad.
Brruncnenme miomaaei ¢ moMOIIbIO ONpeIeICHHOTO HHTETpaa.
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12. BoruncieHure mionaay 1 JUIMHbl KPUBOH, 3a1aHHON YpaBHEHUSIMH B ITapaMeTpUdecKoit popme.

13. Berurcienue miomaan KpUBOJIMHEHHOTO CEKTOPA B OJISIPHBIX KOOPAUHATAX.

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

15. Beruncnenue JUIMHBI IyTU € IIOMOILBIO ONPEIETIEHHOTO UHTErpaa.

16. Beruucnenue IIuHbI 1yTH KPUBOM, 3aJaHHON IMapaMeTPUUECKHU.

17. Beruncienue oobeMa Tesna BpaleHHs ¢ TOMOIIbIO OMPEIeIEHHOT0 MHTErpaa.

18. Beruncienue miomaan NoOBEpXHOCTH Tela BpalleHHUs.

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

20. HecoOcTBeHHbIE MHTETPAJIBI OT Pa3pPBIBHBIX (DYHKITHIA.

Tunosbie BapuaHThI OUJIETOB
o gucHuiuinHe«MaTreMaTHYeCKUil aHAJIH3»

MHHHCTEPCTBO OBPA3OBAHNS U HAYKU POCCUNCKOM ®EEPALINN
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXXJIEHUE BBICILIET'O OFPA3OBAHU S
«MOCKOBCKUM MOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaTtematuka
JucuurnnmHa «MaTteMaTU4eCKUM aHaIu3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIUEUJIET

[TepBooOpasHasi, HeonpeAeIeHHbIN HHTErpaj. TadauIa OCHOBHBIX HHTETPAJIOB.
Haiijute 5KCTpEMyMBI U TOUKH Tieperuba pyHKIMA y=(x — le ™
HaiiTu rpaguent dyskmun z=y+\xy BTouke M,(1,4],

dx
BraucinuTe HeonpeaeJIeHHbIN HHTErpall Jl — .
P P ¥Y5-x+5-x

A e

. yKa)KI/ITe, KaKo# 13 HeCOOCTBEHHBIX HUHTCIPaAJIOB ABJIACTCA CXOAAIUMCH

T \/;dx,]3 x_3dx,f \/Fdx.
1 1 1

YTBepxkaeHo Ha 3acenanuu kadeapsl MareMatuku «_03»052023 r., mpotokoin Ne 10

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

MUWHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHNS POCCUICKOI ®EJIEPAIIAN
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VYPEXXEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKHWM MOJUTEXHAYECKHWI YHUBEPCUTET»
(MOCKOBCKMW MOJUTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, kadenpa «MaTemaTuka
Jucnuminna «MaTeMaTH4ecKuil aHaIu3y»
Kypc 1, cemectp 2

9K3aMeHAIHOHHBIH onjteT Ne 1
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1. HecoGcTBeHHBIE HHTETPAIBI MEPBOrO U BTOPOTro TUMA. [IOHATHS CXOAMMOCTH M pacXOAUMOCTH
HECOOCTBEHHOI'0 UHTErpaa.

. . t 2¢
2. Haiitu npou3BoaHyI0 QyHKINH, 3aJaHHON TApaMETPUIECKUX =——, Y = e
+t +t

3. HccnenoBarh Ha KCTpeMyM DYHKIHMIO z=Xx"— X+ y +2 y.
n.6

-~ .2
4. BpIUNCIUTH ONPEIEIICHHBIN HHTErpal f 3sin” x cos xdx.
0

5. Haiitu o0bem Tena, momy4eHHOro BpamieHueM Bokpyr ocu OX ¢urypsl, orpaHi4eHHON JTMHUS-
3
M y=x®, y=1,x=0.

YTBepkeHo Ha 3aceqannu kadeapsl MaTeMaTHku «_03»052023 r., mpoTtokon Ne 10

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

Jyist TpoBeIeHUsT IPOMEKYTOUHOTO KOHTPOJISl 3HAHUH CTYICHTOB B JUCTAHIIMOHHOM (hopMma-
T€ B pa3paboTaHHbIX Kadenpoit «MaTreMaTrkay OHIANH-Kypcax UMEIOTCSI HTOTOBBIE TECTHI.
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	Следует обратить в этой теме внимание на необходимое и достаточное условия существования экстремума функции нескольких переменных.
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	2. Линии уровня функции двух переменных.
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