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1. Henun, 3212494 U IVIAHUPYeEMble Pe3yJIbTAThI 00y4eHHs 110

JTUCHHUILTHHE
K oCHOBHBIM yesnam OCBOEHHUs TUCHUILIMHBL «MaTeMaTH4eCKUi aHaJIU3» CIeAyeT OTHE-
CTH:
- BOCIIUTAHHE Y CTYJICHTOB O0IIel MaTeMaTUIECKOH KYJIbTYpPHI;
- npuoOpeTeHue CTyIeHTaMU LIMPOKOro Kpyra MaTeMaTH4YeCKUX 3HAaHUM, yMEHUN U HaBbI-
KOB;

- pa3BUTHE CIIOCOOHOCTHU CTYJEHTOB K WHIYKTHBHOMY U JAEIyKTUBHOMY MBIILICHUIO
Hapsay C pa3sBUTHEM MAaTEMaTUYECKOW MHTYULINH;

- YMEHHUE CTYJCHTaMH pa3BUBaTh HABBIKM CAMOCTOSITENILHOTO U3yUeHHUs yueOHOU 1 Hay4-
HOMU JINTEpaTyphl, COAEPIKAILECH MATEMATUYECKUE CBEACHUS U PE3YJIBTATHI;

- IOJITOTOBKY CTYJICHTOB K JIEATEIILHOCTH B COOTBETCTBUH C KBaNU(UKAIIMOHHON XapaKTe-
PUCTHKO OakaaBpa 1o HalpaBJICHUIO, B TOM YHciie (POPMUPOBAHHE YMEHUH NCIIOIH30BATH OCBO-
€HHbIC MaTEMAaTHYECKHUE METO/IbI B MPO(PECCUOHANBHON 1eATEIHHOCTH.

- TIOJITOTOBKY BBICOKOKBAJTM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBHUAX IH(D-
pPOBOI TYpOYJIEHTHOCTH U BBICOKMX TE€XHOJOTHUECKHUX PUCKOB COBPEMEHHOHN HH(PPOBOM IKOHO-
MHKH.

K ocHOBHBIM 3ad0auam 0CBOEHUS TUCHUIUIUHBI «MaTeMaTu4ecKuil aHanus» ciaeayeT OTHe-
CTH:

- OCBOGHUE CTYJEHTaMH OCHOBHBIX MOHSATHI, METOA0B, (POPMHUPYIOMIMX OOIIYI0 MaTeMa-
THYECKYIO ITOJATOTOBKY, HEOOXOAMMYIO JUIsl YCTICITHOTO PEIIEHHSI TPUKIIAIHBIX 3a/1a4;

- (hopMupoBaHHe y CTyAIeHTa TpeOyeMoro Habopa KOMIIETEHIMi1, COOTBETCTBYIOIINX €TI0
HaIpPaBJICHUIO OJATOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OOydenwue Mo qucUIUIMHe «MaTeMaTHIeCKUil aHaIn3)» HaIllpaBJIeHO Ha (hOpMHUPOBAHKE y 00y4Ja-
folmxes ciaeayroumx kommnereHuil B cootBeTctBur ¢ ®I'OC 20.03.01 (ypoBeHb OakanaBpuata)
no HarpasneHuo noarotosku 20.03.01 TexnocdepHast 6€30MaCHOCTD, YTBEPKAEHHBIM IIPUKA30M
Muno6pHnayku Poccun ot 25.05.2020 Ne680:

Koa u HanMeHOBaHue KOMIIETEHIIMIA NHaukaTopsbl 10CTHKEHUS KOMIIe-
TeHIMH

YK-1. CnocobeH ocy1iecTBisTh ouck, kpu- | MYK-1.1. Ananusupyert 3amady, BbIACHsAA €€
TUYCCKUH aHATN3 U CHHTE3 HH()OpMAIIHH, 0a30BbI€ COCTABIISIONINE

MPUMEHSATH CUCTEMHBIHN MTOAXO/ TS PEIICHHS
IOCTaBJIEHHBIX 3a7a4

NVYK-1.2. OcymiecTBisieT NOUCK, KPUTUYECKH
OLICHHUBAeT, 0000IIaeT, CHUCTEeMaTU3UPYeT H
pamkupyer uHPOpMaIHiO, TpeOyeMyro s
pelieHus TOCTaBICHHOM 3a1a9u

NVYK-1.3. PaccmarpuBaer u npejaraer paiu-
OHAJIbHBIC BApUAHTHI PEIICHUS MOCTABJIICHHON
3a/1aud, UCMOIb3ys 12 CUCTEMHBIN MOAXOA,
KPUTHYECKH OIEHUBACT WX JIOCTOMHCTBA U HE-
JIOCTATKU

2. MecTo IMCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NPOrpaMMbl

JlucuuriuinHa OTHOCHTCS K 00s13aTeNbHON vacTu Oyoka b1: Moayns «MaTtemaTHdeckue U ecTe-
CTBEHHO-HAYUYHbIE JUCIUIUINHBIY.



Hucnurnnuna 0a3upyercs Ha CIIeIyIoUIeH, MPOHICHHOW JUCITUTUINHE:
- TMHElHas anreopa.
Hucuunnuna «MaTemMaTu4ecKnuii aHalIn3» JOTMYECKH CBsA3aHa C MOCIEeAYOIUMU TUCIUTTTUHAMMU:
B obs3amenvHotl wacmu:
- MaTeMaTUYECKUI aHaAJIN3;
- pusuka;
- “”HPOPMATHKA;
- METPOJIOTHS, CTAaHAAPTU3ALUS U CepTUDUKALIUS;
- MaTepuaIOBEICHHE.
B yacmu, popmupyemoti yuacmuuxkamu 00pazo8amesbHuIX OMHOUEHUIL.
- 5KOHOMHUKA ¥ OpTraHu3aIus IPOU3BO/ICTBA;
- CTAaTUCTHKA B TeXHOC(hepHO 6€30MacHOCTH;
- OCHOBBI HAJIC)KHOCTH, POYHOCTH M 0€30MACHOCTH MPOMBIIUICHHBIX CUCTEM.

3. CtpykTypa u coaep:kaHue JUCUMILIHHBI

OO61mas Tpy10eMKOCTh IUCHUIUIMHBI COCTAaBIISET 4 3aueTHbIe eAMHUIIBI -144 yaca.

3.1. Buasl yueOHOI1 padoThbI H TPY10E€MKOCTh

n/n Bup y4eOHoii padoTsl Koauyecrso Cemectp 2
4acoB
AyIUTOpPHBbIEC 3AHATHS 72 72
B tom uucre:
Jlexuuu 18 18
1.
CeMuHapcKue/IpakTHYECKUE 3aHATHS 54 54
2.
JlaboparopHble 3aHATHS - -
3.
CamocTrosiTesbHas1 padoTa 72 72
IIpomeskyTouHas aTTecTaums
9K3aMeH e) 6)
Hroro 144 144

3.2. TemaruvyecKuil IVIAH U3YYCHM S THCIUNIMHBI
Pasmemién B mpuiioxenuu 1 k paboueit mporpaMmme.
3.3. Conep:kanue pa3aejioB JUCHUILUIAHbBI
BBenenue

Hpe[[MCT, 3aaa4u U COACPKAHUC TUCHUITIIMHBI. OCHOBHBIC 3TaIlbI PasBUTUA JUCHUITIIIMHBI.
CprKTypa Kypca, €ro MECTO U POJIb B IIOATOTOBKE 6aKaJ1aBpa, CBA3b C APYTUMU JUCHUILIIMHAMU.



Pazpnen 1. luddepenunanbHoe ucuncjieHue GyHKUMA 0HON NepeMeHHOi

Tema 1. Hucnoas nocnenoBaTebHOCTh. [Ipenen 4ncioBoi mocneaoBaTeIbHOCTH U €0
cpoiictBa. @dynknus. [loctpoenue rpapukon ¢pyukmuii. [Ipenen pynkiuu. OCHOBHbBIE TEOPEMBI O
npenenax Gynkuuu. [lepselil 1 BTopoil 3amMeuarenbHble npeseiibl. CpaBHEHHE OECKOHEYHO MaJlbIX
1 0ECKOHEYHO OOJIBIINUX BEINYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJIble BEIMYMHBI.

Tema 2. HenpepbsIBHOCTH GYHKIIHI B TOUKE U HA TPOMEXKYTKE, TOUKHU pa3pbiBa PYHKIIHH,
uX Kiaccupukamus. ACUMITOTH rpaduka QyHKINH, UX KIacCU(PUKAIHSL.

Tema 3. [IpousBonnas Gynkuuu. ['eomerprueckuii 1 GU3MUECKUNA CMBICI MPOU3BOIHOM.
[IpaBuna nuddepenupoBanus u GOPMyYIIbl BEIYUCICHUS IPOU3BOIHBIX. TabuIIa MpOn3BOIHBIX
OCHOBHBIX 3JIEMEHTapHBIX (YHKIMI. Brruucienue npousBoaHbIX (GYHKIUHN, 3aJaHHBIX pa3/idy-
HBIM 00pazom.

Huddepennman. [IpousBoaubie u auddepeHnnansl BeICHUMX MOpsakoB. [IpubnmkeHHbIe
BBIYUCIICHHSI C TIOMOIIBIO T HEepeHITnaIOB.

Tema 4.1Ipasuiio Jlonutans. ®opmyina Teitniopa. PackpbeiTie HeonpeneaeHHOCTEN pa3ainy-
HOTO TUTA. Pa3noskeHne OCHOBHBIX dJIEMEHTapHbBIX QyHKIUH 110 hopmyite Teinopa. [Ipubnrmken-
HBIE BBIUUCIICHUS ¢ TOMOIIbIo hopmyiibl Telnopa.

Tema 5. OcHoBHBIC TeopeMbl MU HEepeHINATEHOTO HCUUCICHUSS. MOHOTOHHOCTh (PYHK-
UH, SKCTpeMyMbl Heo0X0ouMble U TOCTaTOYHbBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOTO KCTpe-
myMa. MccnenoBanue BRITYKIIOCTH Tpaduka GpyHkiun. Touku nepernda rpapuka QyHKIUH.

Obmas cxema uccienoBanusi QyHKIMHU U TIocTpoeHus ee rpaduka. CBoicTBa QYHKIIHIA,
HETPEphIBHBIX Ha OTpe3ke. HanbomnbIee 1 HauMeHblee 3Ha4eHUs1 PYHKIIUU Ha OTPE3KE.

Paznen 2. JuddepeHunanbHoe HcYMCIeHHEe (YHKIUIA HECKOJBbKHX IepeMeHHbIX

Tema 1. ®yHKIMM HECKOIBKUX NEPEMEHHBIX. JINHUN U MOBEPXHOCTHU ypoBHs. HacTHble
npousBojHble. [lonnelii auddepenunan. IIpousBoaHble CI0KHON QYHKIUN HECKOJIBKUX IEpe-
MeHHBIX. YacTHbIe Tpou3BoAHbIE U U depeHIralbl BhICIINUX HopsakoB. Teopema llBapia.

Tema 2. [Ipoussonnas no Hanpasnenuto. I'paguent. Kacarenpnas k kpuBoil. KacarenbHas
IUIOCKOCTh ¥ HOpMaJlb K moBepxHOCTH. Popmyina Teitnopa. DxcTpeMyM (YHKIHH HECKOJIBKUX
nepeMeHHbIX. HeoOXoaumble U JOCTaTOUHBIE YCIOBUS IKCTPEMyMa.

Pa3nen 3. UnTerpajibHoe ucuucjieHue

Tema 1. [lepBooOpa3znas. Teopema cyuiecTBOBaHUSI HEONpeAeIeHHOro uHTerpaia. He-
OTIpeNIeICHHBI MHTETPall U €ro CBOMCTBA. Ta0yniia WHTETpajoB OT OCHOBHBIX AJIEMEHTAPHBIX
byHkuuit. MeTo HenocpeICTBEHHOTO UHTErPUPOBAHUS.

MeTobl HTHTETPUPOBAHUS C TOMOIIBIO 3aMEHBI IIEPEMEHHO, ITOIBEJICHUEM 1101 3HaK auddepen-
nuana. MeTtog MHTErpupOBaHHUs 110 YaCTSM.

WuTerpupoBanue paimoHaIbHBIX TpOOel, HHTETPUPOBAHNE HEKOTOPBIX BUJIOB HPPAIIHOHATBEHBIX
U TPUTOHOMETPHUECKUX (YHKIIMH.

Tema 2. 3agauu, npuBoAsILIKE K HOHATHUIO ONIPEIEICHHOr0 HHTerpaina. OnpeaeneHHbli
MHTETpaJl, €ro CBOMCTBA. Y CIIOBUS MHTETPUPYEMOCTH. MIHTErpasl ¢ nepeMEeHHbIM [IPENETIOM UHTE-
rpupoBanust. Dopmyna Hetorona — JleliGHuna. 3aMeHa nepeMeHHOM B ONpeieIEHHOM UHTETpalle.

[TpunoxeHus onpeeseHHOr0 HHTErpajla B TeOMETPUM U MEXaHUKE (BBIYMCICHHE TUIOIIA-
Jiei TUTOCKUX (UTYp, IUTHHBI KPUBOH, 00BEMOB.

Tema 3. HecoOcTBEeHHBIE HHTETPAJIBI IEPBOIO M BTOPOIO poJia (110 OECKOHEYHOMY IIPOMe-
KYTKY, OT HEOTPAaHUUYEHHBIX (PYHKIIMI Ha KOHEUHOM MPOMEXKYTKE), UX CBOWCTBA.

Tema 4. 3anauu, npuUBOASILINE K KPaTHBIM UHTErpajiaM. JIBOITHOM U TPOITHOW MHTETpaIbl,
ux cBoiicTBa. [IpaBuiia BIYMCIIEHUS ABOMHBIX HHTEIPAJIOB.



3.4. TemaTuka npakTU4eCKUX 3aHATHH 110 JMCUMUILINHE
«MaremMaTHYeCKHil aHAJIN3)

Ne Tema 3ausiTust

/n

1 Paznea 1. DiaeMeHTBI MAaTEMAaTHYECKOT0 aHAJIHN3A.

Uucnosas nocnenoBarenbHOCTh. [Ipeaesr 4ucinoBol MOCIeT0BaTEIbHOCTH U €r0 CBOM-
ctBa. [IpaBuna npegensHoro nepexona. dynkuus. [Ipenen dynkuuu. TeopeMsl o mpene-
nax ¢yHkuuu. [lepBolii 1 BTOpOii 3aMevaTeIbHBIC TPECIbI.

2 CpaBHeHHE OECKOHEYHO MaJIBIX U OECKOHEUHO OOJIBIINX BEJIHMYMH. DKBUBAJIICHTHBIE Oec-
KOHEUYHO MaJlbl€ BEJIMYMHBI.

3 PackpsiTre HEonpeaeneHHOCTe pa3InyHoOro TuIa

4 HenpepbBHOCTH QPyHKITHIT B TOUKE U Ha TpOMEXyTKe. OTHOCTOpOHHME TIpeAeibl. TOUKH
paspeiBa pyskimn. [Ipumeps! penenus 3a1a4q

5 [TpousBonnas Gpynkuuu. [IpaBuna quddepenunpoBanus U GOpPMysbl BEIYUCICHUS TPO-
M3BOAHBIX. TexHuKa nuddepeHInpoOBaHUS

6 JuddepernnpoBanue oOpaTHbIX GyHKINH, QYHKINIA, 3aJaHHBIX HESIBHO, TapaMeTpude-
cku, orapudmudeckoe auddepeHnupoBanue

7 Huddepennman. ['eomerpuueckuii cMmbicn qudepennnana. [IponsBoansie u quddepen-
[IUAJTBI BBICIIUX OPSAKOB. [IprOImKeHHbIe BEIYUCICHHUS C TOMOIIBIO TU(GEepeHIINAIOB.

8 [IpaBuno Jlonuransa. ®opmyna Teitniopa. PackpbiTue HeonpeaeaeHHOCTEN pa3IuYHOIO
tuna. Pa3noskeHust OCHOBHBIX AJIEMEHTAPHBIX QyHKIMHU 110 popmysie MakiopeHa.

9 [TpubnmkeHHBIC BEIYUCIICHUS ¢ TTIOMOIIBIO hopMyibl Teitiopa.

10 | ITomuoe uccnenoBanue GyHKUUH U TocTpoeHue rpadukos. [Ipumepsr

11 | [Tomuoe uccnenoanue GyHKIUN 1 mocTpoeHue rpadukos. [Ipumepsl (mpogomkeHue)
CamocrosrenbHas padota Nel Ha cemuHape 1o GyHKIHAM OJHON ITEPEMEHHOM

12 | Pa3zgea 2. @yHKUMH HECKOJBKHUX NepeMeHHbIX. JINHUY U TOBEPXHOCTH ypOBHS. Yact-
HbIE TPOU3BOIHBIC U U depeHIran nepBoro Nopsiaka.

13 | [onusiit nuddepennuan. IlponsBoansie cnoxuoi dynkiuu. [IponsBoanas GpyHkum,
3a/laHHOM HessBHO. YacTHbIe Mpou3BoAHbIE U UG (HepeHIIHAalbl BRICIIUX TOPSAKOB. Teo-
pema IlIBapua.

14 | IlpousBonHas 10 HaNpaBlIeHUIO. [ paiueHT.

15 | OkcTpemyM QpyHKIIMH HECKOIBKHUX epeMeHHbIX. He00X01MMBbIe U TOCTATOYHBIE YCIIOBHS
JKCTpEMyMa.

16 | CamocrosiTesibHasi paboTa Ne 2 Ha ceMuHape 10 (PYHKUMAM HECKOJBLKHUX NepeMeH-
HBIX

17 | Pa3gen 3. UnTerpajbHoe ucuncieHue
[TepBooOpasnas. HeonpeaeneHHslii UHTErpall U €ro CBOMCTBA. MeTo 1 HeMmOCPEICTBEH-
HOT'O UHTEIPUPOBAHUS.

18 | MuTerpupoBaHue ¢ MOMOIIbIO 3aMEHBI IEPEMEHHOM, MOABEICHUEM 101 3HaK JuddepeH-
nuana. Meroa HHTErpupoBaHUs IO YacTIM

19 | MuTerpupoBanue paioHaibHBIX Ipo0ei, THTErprUpOBaHUE HEKOTOPHIX BUI0B UPPALIUO-
HAJIBHBIX (pyHKIMH

20 | UnTerpupoBaHue TPUTOHOMETPUYECKHUX (PYHKIIUH.

21 | Beramcnenue onpeesieHHbIX HHTErpasioB o ¢popmyiie Herotona-Jleiioania. 3amena me-
PEMEHHON ¥ UHTEIPUPOBAHUE 110 YACTAM B OIPEAEICHHOM UHTErpase.

22 | IlpunoxkeHus onpeIelIeHHOr0 HHTErpaia B reOMETPUM U MEXaHUKE (BBIYMCIICHUE TUI0IIA-
Jeii TUTOCKUX (UTYp, JUTMHBI KPUBOH).

23 | IIpuyioxkeHus ONpeeeHHOr0 UHTErpaia B TeOMETPUU U MEXAaHUKE (BbIUHUCICHHE 00be-

MOB, TUIOIIA/ICH MTOBEPXHOCTH).




24 | HecoOGcTBEeHHBIE MHTETPANIBI IEPBOTO M BTOPOTO POAA, MX BBIYUCIICHUE.

25

3aauym, IpUBOAIINE K KpaTHBIM MHTErpaiaM. Beluucienne 1BOHHBIX HHTETPAIOB CBe-
JICHHEM K MOBTOPHBIM.3a/1a4u Ha U3MEHEHHE MOPsAKa UHTETPUPOBAHUS B IBOMHOM UHTE-
rpaie

26 | 'eomerpuueckue U PU3NUECKUE MTPHIIOKESHHUS KPATHBIX HHTETPAJIOB, IIPUMEPHI BBIYHCIIC-
HUSL.

27 | KoHTpoJbHOE TECTUPOBAHUE 110 KYPCY.

4. Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE 00ecIeYeHue

4.1. HopmarTusHbie 1oKyMeHTHI U I'OCTb1

OI'OC 22.03.01. «MarepuanoBeneHre U TEXHOIOTUU MaTtepuaiony».2020.

AkazeMudeckuil yueOHBII IJ1aH 10 HampasiieHuto noaroroBku: 22.03.01 MarepuanoBenenue
U TexHosoruu Marepuanos. [Ipopuns: MarepuanoBeaenue u mudpossie TexHonoruu. Popma
oOyuenus — ounas. 2023.

Matpuna k AVI122.03.01.02.- MaTtepuanoBeieHue U TEXHOIOTMHU MaTepuanoB. (Marepuaio-
BesieHre u nudposeie TexHonorun). [lpuem 2023/2024 r.r. 2023.

Vka3 IIpesunenta Poccuiickoit ®denepannu ot 01.12.2016 Ne 642 «CtpaTerun HayqyHO-TEX-
HoJioruyeckoro pa3sutus Poccuiickoit @enepanum».

[Tpuxa3z MunucrepcTBa oOpasoBanus u Hayku Poccuiickoit @enepannn ot 23.08.2017 Ne 816
«O06 yrBepxxaeHuu Ilopsiika MpUMEHEHUs] OpraHu3alUsaIMH, OCYLIECTBISIOIIMMU 00pa3oBa-
TEJIbHYIO AEATEIbHOCTD, SJIEKTPOHHOTO 00YUeHUS, IUCTAHIIMOHHBIX 00pa30BaTEIbHbBIX TEXHO-
JIOTUH IIPU peanu3anuu 00pa3oBaTeIbHbIX IPOrpaMM».

4.2. OcHoOBHas JUTEpaTypa

®uxrtenronsl] .M. OCHOBBI MaTEMaTHYECKOTO aHAIN3a: YICOHUK JUIs BY30B, 15-¢ u3j.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

®duxrterronsi] .M. OCHOBBI MATEMaTHYECKOTO aHAIN3a: YU€OHUK )i BY30B, 14-¢ u3f.,
crep. CII0, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kparkuii kypc marematuueckoro ananusza. T.1. Auddepennunansnoe u nn-
TerpajibHOe ucuuciaeHus: QyHKUUNA OJHOM nepeMeHHOoN. Panpl: YueOHuk [DneKkTpoHHBIN pe-
cypc]: yuae0. - DnexTpoH. naH. - Mocksa: ®usmariut, 2015. - 444 c. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 -3armn. ¢ sxpana.]

4.3. JlonosHMTeJIbHAs JIUTEPATypa

[Muckynos H. C. IuddepennuansHoe 1 UHTETpAITbHOE UCYUCICHHS U BTY30B. B 2-X To-
Max. M.: Unaterpan - IIpecc, 2009 — 416, 544 c. 180 sk3.

3yokoB B.I"., JIsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., ITymxkaps E.A. Kypc ma-
TEMaTHKU JJIsl TEXHUYECKUX BBICIINX y4eOHbIX 3aBenenuid. Yactu 1-4. M.: MI'Y, 2012. 400
IK3.

KpaTtkuii xypc BbIcIIell MaTeMaTUKH [DJIEKTpPOHHBIA pecypc]: yueb. - DIeKTpoH. AaH. -
Mocksa:  Jamkos wu K, 2017. - 510 «c. [Pexum  pgocryma: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ skpaHa. ]

Byrpos 4.C., Hukonbsckuit C.M. Bricmas maremaTnka: y4eOHHUK JJIs1 By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTerpanpHoe ncuncienne GyHKIUNA OJHON M HECKOIBKUX MEPeMEHHBIX. Teopus mos: Me-
TOJWYECKUE yKa3aHUs M BapUaHTHI pacueTHO-Tpaduueckux padbot // boaxynoB M.A., bopo-
nuna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.


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

6. MaremaTnueckuii ananus. Teopus npenenoB u nuddhepeHuanTbHOe HCYHCICHHE: OCHOBHBIE
MIOJIOKEHUSI TEOPUH, METOAMYCCKHAE YKA3aHUS U BapUAHTHI pacyeTHO-TpadudecKkux padbot //
bonynos M.A., bopoguna C.U., KopotkoBa H.H., Tkauenko O.U. M.: MI'TY «MAMMN»,
2009.

4.4. DJeKTpoHHBbIE 00pa3oBaTe/IbHbIC PECYPChI

[IpoBeneHune 3aHATHIA U aTTeCTAIMil BO3MOKHO B AMCTAHIIMOHHOM (hopMmarte ¢ MPUMEHEHHEM CH-
CTEMbI JAUCTaHIMOHHOTO o0ydyeHus yHusepcurera (CLO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoii «MareMaTHKay JIEKTPOHHBIX 00pa3oBarenbHBIX pecypcoB (DOP) mo Bcem pasmenam
IPOTPaMMBL:.

DJIEeMEHTH MAaTEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHanM3a
HHTerpanbHOe HCUNCIICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781

GbyHKIMH OAHOM NepeMeHHON
Juddepennnanpaoe ucuucie- | https://online.mospolytech.ru/local/crw/course.php?1d=3362
HUe QYHKIMI HECKOJIBKHX TIe-
PEMEHHBIX

JlomostHUTEBHBIE TIaBbl MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaTHYECKOTO aHaIN3a

Pa3zpaborannbie DOP BK/II0O4alOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsinok npoBeneHus paboT B IUCTAHLMOHHOM (pOpMaTe yCTaHABIMBACTCS OTAEIbHBIMH pacIio-
PSOKEHUSIMU TIPOPEKTOPA M0 y4eOHOH paboTe M/Min HEHTPOM YyueOHO-METOINIECKO paboTHI.

Kaxapliit cTyZeHT o0ecredeH MHAMBUAYAIbHBIM HEOIPAHMUYCHHBIM JOCTYIIOM K 3JICKTPOHHOMN

OMOIMOTEKE MOCKOBCKOI'O MOJUTEXA

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

HuTepHET-pecypchl BKIIOYAOT y4eOHO-METOJMUECKUE MATEPUAIIbI B AJICKTPOHHOM BHUJIE, TIPE/I-

CTaBJICHHBIC Ha caiiTe mospolytech.ru B pazaene: «lleHTp MaTreMaTu4ecKoro 00pa3oBaHuUsDy

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

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

[one3nbie yueOHO-MeTOAMYECKHE U MH(GOPMAIIMOHHBIC MAaTePUAIIbI IPECTABICHBI Ha calTax:
htip://exponenta.ru, http.://eqworld.ipmnet.ru/ru/info/mathwebs.htm. _

[lepedyenpb pecypcoB HHPOPMALIMOHHO-TEIIEKOMMYHHUKAITUMOHHOM ceTH «VIHTEepHET» 11t OCBOCHUS

JTUCITUTUIMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInueH3nOHHOE U CBOOOTHO PACIIPOCTPAaHsIeMOe MPOrPaMMHOe

odecneyenue
Ne| HammenoBanme | Pazpaborumk [10 | Jdoctymuocts (tiu- | Ccpuika Ha Enuneiii peectp
(mpaBoobmnana- [IEH3UOHHOE, CBO- | POCCHMCKHUX MPOTPaMM st
TEJb) 00/1HO pacripo- OBM u B/ (npu Hanu4um)
CTpaHsEMOE)
1 | AstraLinuxCom | OOO JInnen3snoHHoe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36



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

MoiiOduc 00O "HOBBIE
OBJIAYHBIE

TEXHOJIOI'M"

JIutieH3nonHoe

https://reestr.digital.gov.ru/ree

str/301558/?sphrase _1d=9433

75

BOYHbIC¢ CHCTEMBbI

4.6. CoBpemeHHbIe IpodeccoHAIbHBbIE 0a3bI TaHHBIX U HH(POPMALlMOHHBbIE CIIPa-

Ilepeuenn pecypcoB cetu UHTepHET, JOCTYNHBIX /IJISI OCBOEHUSI U CIUILIUHBI:

HaumenoBanue

Ccblika Ha pecypc

JocTynmHocTh

NudopManmoHHO-CIIPABOYHBIE CHCTEMbI

StackOverflow

https://stackoverflow.co
m/

Jocrtynna B cetu UH-
TEepHET 0e3 orpaHuye-
HUI

WNudopmannonnsie pecypebl CeTu
KoncynbranTl Intoc

http:// www.consultant.ru

JloctynHO

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTeNbHbIX CTaH-
JApTOB BBICLIETO 0OPAa30BaHUS

http://www.fgosvo.ru.

JoctynHo

DJ1eKTPOHHO-0UOJINOTEYHbIEe CUCTEMbI

Jlanp https://e.lanbook.com/ Hocrynaa B cetn Un-
TEepHeT 0e3 orpaHuye-
HUN
IPR Books https://www.iprbookshop | Joctynna B cetu Un-
v/

TEepHeT 0e3 orpaHuye-
HUN

IIpodeccnonanbubie 0a3bI JAHHBIX

baza naHHbBIX HAyYHOH SIEKTPOH- http://www.elibrary.ru JlocTymHO
HOI OMOIMOTEKH
(eLIBRARY.RU)
WebofScienceCoreCollection — mmo- | http://webofscience.com | JloctynHo

JuTeMaTnyeckas peepatuBHO-O010-
muorpaduyeckas u
HayKoMeTpuueckas (0ubmmomerpu-
geckas) 0aza JaHHBIX
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https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/

5. MaTepuaJibHO-TEXHUYECKOE o0ecreyeHne TUCIUILINHbI

MarepuanbHO — TeXHUYECKasl Oa3a yHUBEpCUTEeTa 00eCrieynBaeT MPOBEJCHNUE BCEX BUIOB
3aHATHUH, IPETYCMOTPEHHBIX YU€OHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIINM CAaHUTAPHBIM H
IPOTUBOIOXKAPHBIM IPAaBUIIaM U HOpPMaM.

Kadenpa «MaTtemaTukay He pacronaraeT COOCTBEHHBIM ayTUTOPHBIM (OHIOM M UCIOIIb-
3yeT yueOHble ayTMTOPHU U3 o011ero GoHa yHUBEPCUTETA.

[Tpu HeoOX0AUMOCTH /JISl IPOBEICHHSI HHTEPAKTUBHBIX MPAKTHUECKUX 3aHATHI HCIIOIB3Y-
IOTCSI KOMIIBIOTEPHBIE KJIaCChl YHUBEPCUTETA.

6. MeToanuyeckue peKOMeHAalu1

6.1. MeToauueckue peKOMEeHIAUNM AJIsI MPenoaaBaTesi
10 OPraHM3anuu o0y4eHust

[Ipexxne Bcero, ciaenyeT oOpaTuTh BHUMAaHHUE CTYACHTOB Ha TO, YTO MIPAKTUYECKH BECh U3Y-
YaeMbIil UMU MaTepual He TpeOyeT KaKou-1100 CrienrabHON (JOTOTHUTEIHHOM) MOATOTOBKH 1
BITOJIHE MO>KET OBITh YCIIEITHO U3YYEH, €CIIU CTYIEHThI OYIyT MOCENIaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJTHSATH JOMAITHHE 3a[aHHs U TTOJIb30BAThCS (IIPU HEOOXOMMOCTH ) CUCTEMOM IIAHOBBIX KOH-
CyJbTallMil B TEYCHHE KaXIOT0o ceMecTpa. Bormenmmme B Kypc MaTaHalu3a paslieibl SBISIOTCS
KJIACCUYECKHMH, B TO K€ BPEMsI OHU IIPAKTUYECKUA OPUEHTHUPOBAHBI, TAK KaK UMEIOT IIIMPOKOE pac-
MPOCTPaHEHHUE Ui PEIICHUs PA3HOTO poja 3a7a4d BHYTPU CaMO MaTeMaTUKH U MPUKIIAJIHBIX 3a-
nad. MIx ocBOeHHE MOMOXKET CTYICHTaM JIOTUYECKU BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U MUCbMEHHYIO Peub, YCIEUIHO MPUMEHSATh HAaKOIUIEHHbIE 3HAHUS B MPpodeccroHalbHOI
JESITETbHOCTH.

HeoOxonumo ¢ camoro Havamna 3aHSITHI peKOMEHIO0BATh CTYACHTaM OCHOBHYIO U JIOTIOJ-
HUTEJIBHYIO JTUTEPATYPY, a B KOHIIE CEMECTPa J1aTh CIIMCOK BOITPOCOB JIJIsl TOATOTOBKH K 9K3aMEHY.

Ha nepBom 3aHsATHYN MO AUCHMITIIUHE CIEAYET 0053aTeabHO TPOUH(GOPMUPOBATH CTY I1CH-
TOB O BUJIC U popMaxX TEKYIICH U MPOMEKYTOIHOM aTTeCTAMI 110 JUCIUTIINHE, CPOKAX UX TIPO-
BEJICHMSI, YCIIOBUSAX JIOMYCKa K MPOMEKYTOYHON aTTeCTalluu, MPUMEHSEMBIX BUIaX TPOMEKY-
TOYHOT'O KOHTPOJIS.

W3noxkeHrne TEOPETHUECKOro MaTepuasa JOKHO COMPOBOXKAATHCA HUIUTIOCTPATUBHBIMU
pUMepaMu, TIIATEIIFHO OTOOPAHHBIMH MIPEIIOAaBaTeNIeM TaK, YTOObI TEXHUYCCKUE TPYAHOCTH U
BBIKJIQJIKH [P PEIICHUH 33a4d HE OTBJICKAIIM OT TJIABHOTO: OCMBICTICHUS UJIEU U CYTH MTPUMEHSI-
eMbIX MeTo10B. CrieyeT Bcerja yKa3blBaTh MPUMEPHI MPAKTUYECKOTO TPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUH U PopMyII.

[TpakTuveckue 3aHITHS JODKHBI ObITh OPTaHM30BAHBI MPEIOIaBaTEIIeM TaKuM 00pa3oMm,
YTOOBI OCTABAJIOCH BPEMs HA MEPUOJUYECKOE BHITIOJHEHUE CTYACHTaMU HEOOJBIION CaMOCTOsI-
TEJIbHOM padOThI B ayAUTOPUU JJISI IPOBEPKU YCBOSHUS U3JI0KEHHOTO MaTepuara.

[IpenogaBaTens, Beaylmuii IpakKTUUECKUE 3aHATHS, JOJHKEH COTIaCOBBIBATh yueOHO-TeMa-
TAYECKH IJIaH 3aHATUH C JIGKTOPOM, UCTIOJIB30BaTh €IUHYIO CUCTEMY 0003HAUYCHUM.

[IperonaBaTemnto cieayeT M0OMBATHCS CUCTEMAaTHYECKON HEMPEPBIBHOW PabOTHI CTYCH-
TOB B TE€YCHHE CEMECTPA, HEOOXOANMO BBISBIISTH CHIIBHBIX CTYI€HTOB U IIPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHUIO B pa3HOT'0 pojia OJIMMIIMAJaX U KOHKypCax.

CTyaeHT NOoKeH OIlyliaTh 3aMHTEPECOBAHHOCTh IPENOaBaTess B JOCTHKEHUH KOHEU-
HOTO pe3ysibTaTa: B MpUOOpETeHHH OOYYaIOIIMMUCS TPOYHBIX 3HAHWW, YMEHUH W BIAJICHUS
HAKOIUICHHOH WH(pOpMaINHe It pelieHus 3a/1a4 B Mpo(ecCHOHAIBHON IeITeIbHOCTH.

6.1.1. Oopa3oBaTe/ibHbIE TEXHOJIOTHH

[IpoBenenue 3aHATHI 1 aTTeCTallMii BO3MOKHO B JUCTAHIIMOHHOM (hopMaTe ¢ IPUMEHEHUEM CH-
CTeMbl AUCTaHIIMOHHOTO 00yueHus ynusepcuteta (CJO-LMS) Ha ocHOBE pa3paboTaHHBIX
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kadenpoii «MaTemMaTHKa» IIEKTPOHHBIX 00pazoBaTebHBIX pecypcoB (DOP) mo Bcem pasznenam
porpaMmsl (cM. 1. 4.4).

[Topsiok npoBeieHUs: padOT B JUCTAHIIMOHHOM (hOpMaTe YCTaHABIMBACTCS OTIIEIbHBIMU
pacropsHKeHUSIMU TTPOPEKTOpa Mo yueOHOW padoTe W/WiM HEHTPOM y4eOHO-METOANYECKON pa-
OOTHI.

6.2. MeTtoanueckue yKazaHus AJ1s1 00y4alOLIUXCS 10 OCBOCHHIO
AUCHHUILINHBI

Pasznen 1: nnddepennuaibroe ncuncieHue GyHKumii 04HOM nepeMeHHOM

[Tpu u3yuennu quddepeHnaIb-HOro HCUNCIeHUs QYHKIMA OHON IepeMeHHOI 00paTuTe
BHUMaHUE Ha MOHATHE Mpeneia GyHKIUK B TOUYKE U METOABI ero Beruucienus. [lpenen — oqHo u3
OCHOBHBIX TMOHATUNA MaTEeMaTHYECKOro aHaiuza. llpu BBIYHCIICHUN TIPE/ICIOB qoyHKulpm HaJo,

- o0
pEXIEe BCETO, BBIACHUTL XapaKTep HEONPeAcICHHOCTH 5 5, U:00,00—00, . Uro0nI
LO o0

OBJIA/ICTh TEXHUKOH PEIICHUs 3a/1a4 Ha BHIYHACICHUE MIPEIEIIOB, HAJI0 3HATH JIBA 3aMEYaTeIbHBIX
npezena, TabJIuIly SKBUBAaJICHTHBIX OECKOHEYHO MaJbIX, paBmiIo JlonuTans, pa3inyHble TPHEMBI
PaCKpPBITUSI HEOTIPEIEIEHHOCTEN B 3aBUCUMOCTH OT BUAA (YHKIIUH U PELIUTh JOCTATOUYHO OOJIb-
I0€ KOJIMYECTBO 3a/1a4.

[Ipy u3ydeHuu TeM, MOCBAUICHHBIX MPOU3BOAHONW H AuddepeHunanry QyHKIHHU, HAIO
OCMBICJTUTh UX TEOMETPHUYECKUN CMBICI, TOHMUMATh Pa3JIndue Mex 1y HUMH (nuddepeHua - 3To
TJIaBHAs JIMHEWHAs 4acTh npupaiieHus pynkuun). TBepro 3HaTh (Kak TabIuIly yMHOXKEHHUS) Pop-
MyJbl T GepeHIPOBaHUS OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUI U MpaBwia quddepeHImpoBa-
HUS (BCE, KOHEYHO, HO 0COOCHHO MpaBuiio quddHepeHIIMPOBaHUS CIOKHON QYHKIINH).

OOpatuTe BHUMaHUE TaKxke Ha ocoOeHHoCcTH nuddepeHIpoBanus GyHKIUHN, 3aJaHHBIX
B HESIBHOU (popme, mapamMeTpudecku, Ha mpueM jorapudmmdeckoro nuddepeHupoBaHus.

CrnenyeT 4eTKO 3HaTh U YMETh IPUMEHSTH AlITOPUTM HCCe0BaHus GyHKIUN U TTOCTpoe-
HUS TpadUKOB: ONpeEIeTICHNE TOUEK pa3phiBa (M X KIACCH(HUKAINIO), ACUMIITOT Ipaduka (BepTH-
KaJIbHOM, HAKIIOHHOHN, TOPU30HTAIBHOMN ), HEOOXOAUMBIE U IOCTATOYHBIE YCIOBUS MOHOTOHHOCTH
(YHKIIUH, CYIIECTBOBAHUS JIOKAJLHOTO YKCTPEMYMa, TPOMEKYTKOB BBITYKJIIOCTH M BOTHYTOCTH
GYHKIIUM U TOYeK reperuoa.

Pa3nea 2: nuddepenunaibHoe ncunciaeHue GyHKIUH HECKOJIBKUX IepeMeHHbIX

[Tpu u3y4eHnn TaHHOTO pa3jiena 00paTUTe BHUMAaHUE HA TO, YTO (PYHKIUS ABYX EPEMEH-
HBIX UMEET HaIJIAJHbII T€OMETPUYECKHM CMBICI — 3TO NOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE

Hano ocMBICTHTE MMOHSTHS YaCTHBIX MPOU3BOIHBIX U TIOJHOTO quddepeHnmnana u 0ocoOeH-
HOCTb UX BBIYUCIICHHUS, OBJIAJETh TEXHUKON BBIUMCICHUS MPOU3BOIHBIX OT CIOKHOM (YHKIHU

HECKOJILKUX TlepeMeHHbIX. ClieyeT 00paTuTh BHUMAHUE Ha TO, 4To ist Gynkuuu Z = z(X, V)
2 o2
z z
CMEILIaHHbIE YaCTHbIE TPOM3BO/IHBIE BTOPOIO MOPSIKA PaBHbI MEXKIY COOOI: = —— (Teo-

Ox0y  OyoOx

pema llIBapna), To ecTh nopsAOK quddhepeHIUPOBAHNS HE UMEET 3HAYCHHUS.

Jlnist yHKIIMY HECKOJBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHHUS (PYHKIIUU B TPOU3BOJIEHOM
HAIPaBJICHUU XapaKTepU3yeTcs MPOU3BOAHOMN 110 HAIIPABJICHUIO, a HAMOOJIbIIAsi CKOPOCTh U3Me-
HeHUs QYHKIMK OyJeT B HaNpaBICHUH BEKTOpa rpaiueHTa.

Crnemyer oOpaTtuTh B 3TOH TeMe BHUMaHUE Ha HEOOXOIUMOE U JOCTATOYHOE YCIOBHS Cy-
[IECTBOBAHUS IKCTpeMyMa (GYHKIIUN HECKOJIbKUX MEPEMEHHBIX.
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Pa3jen 3: uHTerpajibHOE HCUHCIIEHHE

B uHTEerpanbHOM MCUMCICHHH pellaeTcs 3aaava, oOpaTHOW TOM, KOTopas paccMaTpHhBa-
nack B U QPepeHIMaTbHOM HCHUCTIEHHH: HEe0OX0IMMO HalTH s fanHoi Gynkimn f (X) Takyro

(GyHKIHIO, MPOU3BOAHAS OT KOTOPOH Obl1a OBl paBHA 3aqaHHOM. HTErpupoBanue GyHKUMi — 10-
CTaTOYHO CJIOXHBIN pa3fesl MaTEMaTUKH, OBJIAJETh KOTOPBIM MOXHO TOJIBKO, €CIIM CTYJIEHT «BO3b-
MET» JOCTaTOYHO OO0JIBLIOE KOJIMYECTBO UHTErPAIOB Pa3HOIo TUIIA.

Hano tBepao 3HaTh TalaMIly HHTEIPAJIOB OT OCHOBHBIX 3JIEMEHTapHBIX (YHKIIMHA, OCHOB-
HBIE METO/Ibl HHTEIPUPOBAHUS (3aMEHa IEPEeMEHHOM, MTOIBEACHUE 1TO/1 3HaK U depeHiuana, nH-
TErpUPOBAHUE IO YACTSIM, IPHUEMbI BBIYMCICHHUS UHTETPaJIOB OT PallMOHAIBHBIX IpOOei, OT pas-
HOTO THUIIA TPUTOHOMETPUUECKUX (DYHKIIHIT).

Hazno ocMbICaNTh €IMHCTBO NOAX0A K IOCTPOCHUIO OIIPENEICHHBIX, KPaTHBIX, KPUBOJIU-
HEHHBIX, [IOBEPXHOCTHBIX MHTEIPAJIOB — IIOCTPOCHUE HEKOTOPON MHTErPajJbHOM CyMMBI U IIpe-
JIEJIbHBIN NIEPEXO/.

3HaTh F€OMETPUUECKHUM CMBICII U OCHOBHYIO (DOPMYITy BBIUMCIIEHUSI ONIPEIETICHHBIX UHTE-
rpanoB — Gpopmyity Herorona — JleiitbHuna, reomeTpruueckue u Gpu3nueckue NpuiIoKeHus onpee-
JICHHBIX M KPaTHBIX MHTErPaJOB, YMETh HAXOJUTh IUIOIMIA/b IJIOCKOW (PUTypHl, JUIMHY KpUBOM,
00BbEM U IJIOLIA/Ib IOBEPXHOCTH TEJ BpAILEHUS.

7. ®OHJ OLICHOYHBIX CPEACTB

@DOHJ1 OLIEHOYHBIX CPeNCTB IpeacTaBicH B llpunoxkenun 2 k padodeil mporpaMme U BKJIFOYAET
pas3zaensl:

1. MeToabl KOHTPOJISL M OLIEHUBAHUS PE3YIbTaTOB O0yUCHUSI.
2. lllkana v KpUTEPUHU OLICHUBAHUS PE3YIHTATOB O0YUCHHSL.
3. OueHoYHBIE CPE/CTBA.

3.1. Texymiuii KOHTPOJIb.

3.2. IlpoMexyTouHas aTTecTalusl.

13



Ipunooswcenue 1

TemaTuyecKkuil IVIaH TUCUUILUIHHBI «MaTeMaTHYeCKU aHAJIHU3)» 10 HANIPABJIECHHUIO MOATOTOBKHU
20.03.01 «Texnocgepnas 0esonacHocTs» Ilpoduan:
«IIpupoaooxpaHHbie OHOTEXHOJIOT MM
«IKOoJI0THYECKASI U POU3BOICTBEHHASI 0€30IIACHOCTD)

(0axkanaBp)
®opma 00yueHUs1 — OUHAS
I'ox npuema 2023/2024
Buabl yueOHoii padoThl,
Buabl camocTosiTeIbHOI pa- Dopmbl
BKJIIOYasi CAMOCTOSITEJILHY IO G0TEI ATTeCT-
a < padoTy CTy1eHTOB
Ne E g & ’ CrynenTon uu
o Paznen S % § U TPYI0€MKOCTh B Yacax
« o
@) = &) Pe-
J | I/C | Ja6 | CPC | KCP | K.P. | KIL. | PTP | ¢pe- | K/p | D 3
par
BTropoii cemecTp
Paznen 1. Iudpepenuunaibnoe uc-
yncaeHue GyHKuuii 01HOM nepeMeH-
1.1 by on <P > 1 2| 2 4 +

HOM. YncoBas mociieJoBaTeIbHOCTb.
[Ipenen uncnoBoii mocie10BaTeIbHOCTH
U ero cBoycTsa. [IpaBuia npenenbHOro
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nepexona. @yukuus. [Ipegen pynkumu.
Teopemsl 0 npeaenax GyHKIUU.
Brinaua zagannii PI'P Ne 1 mo maTte-

MATHYCCKOMY aHAJIU3Y.

1.2

[TepBsIii U BTOpOIi 3aMevaTeNnbHbIE Mpe-
nenbl. beckoHeuHO Masbie 1 6€CKOHEYHO
0oJbIIME BEIUYUHBL. DKBHUBAJCHTHbBIE
0OECKOHEYHO Majible BETUYUHbBI. PacKpbI-
THE HEOIPeIeICHHOCTE pa3HOTo THIIA.

1.3

HenpepsiBHOCTH QyHKITHIT B TOUKE U HA
npomexxyTke.  OIHOCTOpOHHME — IIpe-
nensl. Touku paspbiBa (QDYHKIHH, HX
KJIACCU(DUKAIIHSL.

14

[IpousBonnas ¢ynkmun. ['eomerpuye-
CKMH M MEXaHUYECKHI CMBICI IPOU3-
BonHOM. [IpaBuna nuddepenunpoBanus
U (hOpMyIIbI BEIYMCIICHHS TPOU3BOIHBIX.
Tabnuia mpou3BOJHBIX OCHOBHBIX 3Jie-
MeHTapHbIX QyHkiuid. Texnuka nudde-
PEHLIMPOBAHUS

1.5

Huddepenmman. [IpousBonusie u nud-
(depeHIanbl BBICIIMX TOPSIKOB. [Ipu-
OJMM)KEHHBIC BBIYUCICHHUS C ITOMOIIBIO
nuddepeHITaIoB.

1.6

IIpaBuno Jlonutansa. ®opmyna Teitnopa.
Paznoskennst 0CHOBHBIX QJICMCHTApPHBIX
¢ynkuuit mo Qopmyne Teitnopa. IIpu-
OJIM)KEHHBIE BBIYHUCICHHUS C IIOMOIIIBIO
dopmynsr Tefinopa.
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1.7

OcHoBHBIE TeopeMbl uddepeHITnaIb-
HOI'O0  HCYHCIIEHHS. MOHOTOHHOCTH
dbyHkuy, skcTpemyMbl. Heobxonumele
U JIOCTaTOYHBIC YCJIIOBUS MOHOTOHHO-
CTH, JIOKQJILHOTO dKcTpemyma. Hccneno-
BaHME BBINMYKJIOCTH Ipaduka (yHKIUH.
Touku neperuda.

1.8

OOm1as cxema uccieoBanus QyHKIMHA U
noctpoeHuss ee rpaduka. CBoiicTBa
GyHKIUI, HENpepbhIBHBIX Ha OTpE3Ke.
HauGonbiiee 1 HauMeHbIee 3HAUYCHUS
(bYHKIIUM Ha OTpe3Ke.
CamocrosiTesibHasa padora Nel Ha ce-
MHHape MO (PYHKUHMAM OJHOI mepe-
MEHHOI

1.9

Pa3znen 2. OyHKIUA HECKOJIbKHMX Tie-
peMenHbIX. [Ipenen u HENPepbIBHOCTD.
OcCHOBHBIE  CBOWCTBa  HEMPEPHIBHBIX
dbyukuii. Yactueie npousBoausie. [lom-
HbIH 1uddepennman.

Boinaua 3aganunii PI'P Ne 2 no ¢pynk-
MM HECKOJIbKHMX NlepeMEeHHbIX

1.10

[IpousBoaHbie CIOXKHON (DyHKIHUU He-
CKOJIBKMX IEpEMEHHbIX. YacTHbIE Mpo-
U3BOJHBIE U AU(depeHnanbl BICIIUX
nopsaakoB. Teopema IllBapma. Ilpowns-
BOJHAs 110 HalNpaBJiieHU10. ['paueHt.

10

1.11

DKcTpeMyM (YHKIIMH HECKOIBKUX Tepe-
MeHHBIX. HeoOX0IMMBIC U JOCTAaTOYHEIC
YCIIOBUS DKCTPEMYMa.

11
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CamocrosiTesibHasa padora Ne2 Ha ce-
MHUHape M0 GYHKIUAM HECKOJIbKHX
nepeMeHHbIX

1.12

Pa3nen 3. UnTerpajibHOe MCUHCIEHHE
[TepBooOpasnas. HeomnpeneneHHbI HH-
Terpan u ero cporcrBa. Tabnuia uHTE-
rpajioB OT OCHOBHBIX 3JIEMEHTAPHBIX
dbyHkuii. Metoa HemocpenCTBEHHOTO
MHTETPUPOBAHUSI.

Boiiaua 3aganuii PI'P_Ne 3 no uHTe-
rPAJLHOMY HCYHCJICHUIQ

12

1.13

WuTerpupoBanue ¢ NMOMOIIBIO 3aMEHBI
HIEPEMECHHOM, TO/BEJCHUEM MOJ 3HAK
muddepennmana. MeToa UHTETpUPOBA-
HHSL 110 YaCTSIM

13

1.14

WNHTerpupoBanne pammoOHAIBHBIX JIPO-
Ocil HHTErpUpPOBAaHUE HEKOTOPBIX BHJIOB
UPPAIMOHATLHBIX U TPUTOHOMETpPUYIEC-
CKUX (PyHKIUIA.

14

1.15

3amauun, NpUBOASAIINE K TTOHSATHIO OTIpe-
JieneHHoro uurerpaia. CBoWCTBa orpe-
nene”HHoro uHrerpana. ®opmyna Hero-
ToHa-JIeliOHuIIa. 3aMeHa MepeMEHHON U
WHTErPUPOBAHUE TIO YACTSAM B OIpeje-
JICHHOM HHTETrpajie

15

1.16

[IpwiokeHuss  ONMpeNeNeHHOr0  WHTE-
rpaja B TeOMETPUU H MEXaHUKE (BBIYHC-
JeHHWEe IUIomaned Iiockux  duryp,
JUTHHBI KPUBOH, 00HEMOB, ILTOMIAICH T10-
BEPXHOCTH).

16

1.17

HecobcTBenHbIe HHTCIrpajibl IICPBOIro U
BTOPOTO poaa, ux CBOJCTBA.

17
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3ajauu, TPUBOASILINE K KPAaTHBIM UHTE-
rpanam. JIBoWlHOM W TpOWHOW UHTE-
rpaJibl, UX CBOMCTBA. Bbruncienue qBou-

+
118 HBIX MHTETPAJIOB CBEICHHEM K IOBTOP- 18 6 4
HbIM. ['eomerpuueckue u (uzmueckue
MPWIOXKEHUS KPATHBIX HHTETPAJIOB
KonTpoabHoe TecTHpoBaHue
®opma aTTecTauuu 19-21
Bcero yacoB no aucuunJnHe 3 3
18| 54 72 CaM.
PI'P
pao.
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Ilpunoscenue 2

®OH/I OHIEHOYHBIX CPEJICTB
MO TUCLUTLTUHE

«MareMaTHYeCKNH aHAJIN3)»

Hamnpasnenue noarorosku: 20.03.01 «TexHocdepHas 6e30macHOCTBY»

[Ipoduis: «IIpupogooxpaHHbie OMOTEXHOIOTHI», « IKOJIOTHYECKAs M MPOU3BOICTBEHHAs Oe301ac-
HOCTB

Kadenpa: «Matemarukay

1.MeToabl KOHTPOJISI ¥ OLICHUBAHKS Pe3yJIbTATOB 00yUYCHUS

J11s KOHTPOJI YCIIeBaEMOCTH 1 Ka4ecTBa OCBOCHUS AUCLUUIIIIMHBI HACTOSIIECH POrpaMMoii
IPEyCMOTPEHBI CIEAYIONINE BUAbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycrieBaeMOCTH (TEKYIIH KOHTPOJIb);
- MPOMEXKYTOYHAsI aTTecTalus (IK3aMeH).

2. lllkana u KpUTEPUH OLIECHUBAHMS Pe3yJIbTATOB 00y4eHHS
®opmMa NPOMeKYTOYHOMN ATTECTALMU: IK3aMEeH

ITpomesxyTouHas aTTecraius o0ydaromuxcs B hopMe sK3aMeHa IPOBOIUTCA 10 pe3yiibTaTaM
BBITOJIHEHUSI BCEX BUJIOB y4EOHOM paboThl, IPeyCMOTPEHHBIX Y4€OHBIM IJIAHOM 110 JaHHOW AUCIH-
IUIMHE, NIPU 3TOM YYUTBIBAIOTCS PE3YyJIbTaThl TEKYILErO0 KOHTPOJIS YCIIEBAEMOCTU B TEUEHHUE Ce-
mectpa. OleHKa CTENeHH JTOCTHKEHUsT 00y4JaroMIMMUCS TUIAHUPYEMBIX PE3YJIbTaTOB OOYYEHHUs 1O
JUCLUIUIMHE POBOJUTCS MPENOoaBaTeNIeM, BEAYIIIUM 3aHITHS 110 JUCLUILUIMHE METO/IOM 3KCIepT-
HOM oueHkH. Ilo uToram mpoMexKyTouHoH aTTeCTalluy MO AUCLUUIUIMHE BBICTABISAETCS OLEHKA «OT-
JIMYHOY, «XOPOILO0», «yA0BIETBOPUTEIHHOY» UIIU «HEYIOBIETBOPUTEIBHOY.

Ixkana oueHuBaHusa Onucanue

BoinonHensl Bce 00si3aTesIbHbIE YCJIOBUSI NOATOTOBKH CTY-
AEHTA K IPOMEKYTOYHOH AaTTeCTALMM, IIPEIyCMOTPEHHBIE
IporpaMMoi JucuuIuIHbl. CTyZlEeHT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [T0KA3aTENsIM, IPUBEJCHHBIM B
OT1nnuHO TabJIUIAX, ONEpUPYET MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HAaBBIKAMM, IIPUMEHSIET UX B CUTyalUsX IOBBIIMICHHON CIOKHO-
ctu. Ilpu 3TOM MOryr OBITH JONYIIEHbI HE3HAUUTENIbHBIE
OIMOKH, HETOYHOCTH, 3aTPyIHEHUS IpH TEepeHOCe 3HAHUU WU
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE 3a/1a4N.
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Xopomo

Boinonuensl Bce 00si3aTesibHbIE YCJOBHUSI MOATOTOBKH CTY-
JE€HTa K MPOMEKYTOYHOH AaTTeCTAllUM, IPEIyCMOTPEHHbBIE
nporpaMMoil quctuIuiiHel. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [10KA3aTeNsIM, IPUBEICHHBIM B
TabJIMIaxX, ONepupyeT MPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH,
HaBbIKaMU. B TO e Bpems npu 0TBETE NOMYCKAaeT HECYIIECTBEH-
HBIC MOTPEIIHOCTH, 33/1aUd pellaeT ¢ HeJI04YeTaMH, HE BIIHSIO-
IIMMHU Ha OOITUI XOJ1 PEeIICHHUS.

Y 10BIIETBOPUTEIBHO

BrimonHensr Bce 00si3aTesIbHbIE YCJIOBHSA MOATOTOBKH CTY-
AeHTa K TPOMEXKYTOUHOWH AaTTEeCTAIMH, TPEIyCMOTPEHHBIC
nporpaMMoil nucuuIuiuHel. CTYAEHT JAEMOHCTPUPYET COOTBET-
CTBHE 3HAHWH, YMCHHI, HABBIKOB ITOKA3aTEIISIM, TIPUBEACHHBIM B
TabJIHUIIAaxX, ONEPUPYET MPHOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBbIKaMu. Ho TIOKa3bIBaeT HerimyOOKWe 3HAaHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEYHH, OJTHAKO B (op-
MYJIMPOBAaHUN OTBETA OTCYTCTBYET JOJDKHASI CBSI3b MEXKIY aHa-
JM30M, apryMEHTalMell W BBHIBOJAMH, B PEHICHUHU 3a]a4 MOTYT
coaepKaTbes rpyobpie ommOKu. J{iis momy4eHns MPaBHiIbHOTO OT-
BETa TPEOYIOTCS YTOUHSIOIMINE BOIPOCHL.

Hey,I[OBJ'IeTBOpI/ITeJ'ILHO

He BbImonHeHs! o0s3aTe/ibHbIE YCJOBHUSI NOATOTOBKH CTY-
AEHTA K IPOMEKYTOYHON aTTecTauMu, IPEIyCMOTPECHHBIC
nporpammont aucuurueel, WM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHH M, HABBIKOB IIPUBECHHBIM
B Ta0JIMLaX, JOMYCKAIOTCS 3HAYUTENIbHbIE OLIMOKH, TPOSIBISAETCS
OTCYTCTBHE 3HAHWI, YMEHHUI, HABBIKOB IO psLy IOKAa3aTesei,
CTYJECHT UCHBITBIBAET 3HAYUTEIIbHBIE 3aTPYAHECHUS IIPU OINEpH-
POBAHMU 3HAHUSAMHU U YMEHUSMH.

3. OueHo4HbIE CpeacTBa

HaunmenoBanue
OIIEHOYHOTO CpeI-
CcTBa

IIpencraBnenue oue-
HOYHOT'O CPEZCTBA B
DOC

Kpatkas xapakTepucTuka o1jeHOYHOIO
cpencTBa

KonTponbhas (ca-
MOCTOSITEIbHAS)
pabora

(KP)

CpencTBo NMpoBepKH YMEHUN NPUMEHSTh
IIOJIyYCHHBIC 3HAHUS JUIA PEILICHUS 3a1a4
ONPEIEICHHOrO THUIIA IO TEME WU pa3-
hi(51)4%

Kontposbnsle 3ana-
HHA
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2 | PacuerHo-rpadu- CpenctBo mpoBepkd ymMeHHil npuMeHsaTs | Kommnekt 3amaHuit
yeckas pabora MOJIyYEHHbIE 3HAHMS 110 3apaHee Ompeje- | s BHIIOTHEHUS pac-
PIP JIEHHOM METOIMKE IS pEelIeHUs 3ajad | YeTHO-rpaduueckon
(PTP) WIK 33J]aHUid 10 MOAYNIO WM OUCHH- | pabOThI
IUIMHE B ICJIOM.
CpencTBo KOHTPOJISI, OpraHU30BaHHOE KaK
crienralibHas Oece/ia me1Iaroruaeckoro pa-
VYcerHbI# onpoc, 00THUKA C OOy4arolUMCsl Ha TE€MBbI, CBf- Bormpocsl o
3 cobeceoBaHueE, 3aHHBIE C M3y4aeMOM IMCIUILIMHOM, U pac- | TeMaM/pasJienam JIuc-
(YO) CUNTAHHOE Ha BBLICHEHHE 00beMa 3HAHUU LIUTLTMHBI
oOydJaromerocs 1Mo OIpPEACICHHOMY pa3-
neIy, TeMe, mpodiemMe U T.1II.
Cuctema cTaHJapTH3UPOBAHHBIX 3aJaHUH,
4 Tect ITO3BOJIIOIIAs aBTOMAaTHU3UPO- BapuanT Tecra
(T) BaTh MPOLIEAYPY U3MEPEHHUS YPOBHS 3Ha-
HUI 1 yMEHHH 00yJaromerocs.
5 | Ox3ameHnanonnble | CpeacTBO MPOBEPKH 3HAHWUW, YMEHHM, | DK3aMEeHallMOHHBIE
OMIIeTHI HaBBIKOB. MOJKET BKJIFOYATh KOMILJIEKC T€O- | OMJICTHI
SE PETUYECKUX BOIPOCOB, 3aJ1ad, IpaKTHYe-
(9B) CKUX 3aJIaHUil.

3.1. Tekymuii KOHTPOJIb

OreHOYHBIE CPECTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIBHBIE BOITPOCHI
U 3a/1aHus B popMe GIIaHKOBOTO TECTUPOBAHUS JIJIsl KOHTPOJISI OCBOSHUS 00YUaIOIIMMUCS Pa3JIeioB
JUCUUTLINHEL, TipueM PI'P.

Conep:xkanue pacyeTHo-rpaduyeckux pador.

PacuerHo-rpadpuueckas padora Nel no nuddepeHunaabHOMy HCHHCTEHUIO (PYHKIMH OHOM
nepeMeHHOM

Kpatkoe copeprkanue u 3Tanbl pac4eTHO-TrpapruIecKoi paboTHI:
[Ipenen uncnoBoii nocnen0BaTeIbHOCTH, peaea GYHKINU.
HccnenoBanme GpyHKIMHM HA HETTPEPHIBHOCTb.

Brruncnenue npou3BoAHbIX (QYHKIMH.

HccnenoBanue pyHKINM, HIOCTPOCHHE TPA(UKOB.

PacyeTrHo-rpaduueckasi padora Ne 2 no GpyHKIUSM HECKOJIbKHX IepeMEeHHbIX.

Kpatkoe copepxanne pacueTHO-rpaduueckoil paboThL:
OYHKIIMH HECKOJIBKUX NIepeMeHHbIX. YacTHbIe Tpou3BoAHbIe. [[pOM3BOAHBIE OT CIOXKHBIX (PYHK-
ruii. [Ipon3BoiHAs 110 HANIPABICHUIO U TPAIMEHT. DKCTPEMyM (DYHKIIUH JBYX ITEPEMEHHBIX.

PacyeTrHo-rpaduueckas padora Ne 3 no HHTErpajabHOMY MCYUCICHUIO.

Kpatkoe copeprkanue u 3Tansl pacueTHO-TpaguuecKoi paboThI:
Ilepsoiui sman:

Meropl HHTETpUpPOBaHUS. Berdaucienue HeomnpeeIeHHbIX HHTEIPAJIoB.
Bmopoii sman:
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HpI/IJIO)KeHI/IFI OIIPCACIICHHBIX MHTCTPAJIOB. I/ICCJIGILOBaHI/Ie CXOOUMOCTHU HECOOCTBEHHBIX HHTCIrpa-
JIOB.

KoMmiaekT 3aganni
JJISl BBINIOJIHEHHA pacueTHO-Tpadpuuyeckunx pador (PI'P)
10 JucuuIuinHe «MaTreMaTH4eCKUH aHAJIM3»

Teopust npenesoB u fuddepeHurpoBanue GyHKIHU 0OJHOM NepeMeHHOoI

1. Haiitu ipeemnsi:

2-n) —(1+n) 3
111’1’1( ) ( ) lim\/n+2— 8n +3

’1_’°°(1+n)2—(2—n)2’ now In+5+n

[ 2n*+ .-
lim| —— | limn( 5—-n) (n-10)""
el Tl ! n2 +1 ' w - .

\ ) nool n+l )

2
lim 2x +llx+15. lim 4x> .
>3 x+3 0 sin 3x
lll'n 2’“rl — 5”71 lim Sil’l 3x lll’n (1 — 3x) ctg7x
neso 3n+2 +5" x>0 1- exz x—>+0
(0, x<-m

2. MccnenoBaTh Ha HEMPEPHIBHOCTD U BBIIOIHUTD YEPTEXK: y =4sinx, —7 <x<0

T, x>0

3. Haiitu npousBoHy0 QyHKINU:

3 L
e 2(3x +4x" - x 2). y = Inarcsin v/1— %"
1541+ x

T (x_3z2+1
y = arctg ng_ gx. J 37
2 (£
|y=sinl _+tl
(R
cosb6x 1 )
y=——_ _ y=arctg? ———=+sinln2x
3sin(12x+1) 1— 252

yzarctgﬂn*"i y=(\/;)

x+2

3 - t

sin(x—2y)+ —=7x x=e'cost, y=e cost
y

4. CocTaBuTh YpaBHEHHS KacaTeIbHOW M HOpPMajM K JAaHHOM KpPUBOW B TOUKE C aOCIMCCOM X, :
y=x>+8Jx-32, x,=4.

— 12
5. IIpoBecTH MoJIHOE UCCIIEOBaHUE U IIOCTPOUTH I'papuk f (x) =X+ =



(I)YHKI[I/II/I HECKOJbKHUX IIEPEMECHHBIX

. 2 2
1. HaiiTi yacTHbIC IPOU3BOHBIC BTOPOTO MOPsIKA, YOSAUTHCS, 4TO z' = L iz=X +3y

xy Z yx

Xy
2. Haiitu rpaguent gynkuun z = f(x,y) BTouke M (xy,V,): z= i , Mo(4,6).

Jx

3. UccnemoBath Ha SKCTpeMyM QYHKIMIO z=X> —x+)? +2).

HuTerpuposanue
BbIYHCINTH HeoNpeaeIeHHbIe HHTErpajibl
IL,jx-Z‘xdx, I(x + l)exdx ,[ xcos3xdx, [e*cosxdx,
2(x ++/x
dx dx x+18 ; x+1 sin® x
) ) I , dx, dx,
Jx2—6x+18 Jx2+6x+5 (x—6)(x+2) Ix2+3 cos® x

Boruncantn OIpeacJceHHbIC HHTEIPaJbI

1 &

LI dx !
[ 3sin? xcos xdx, | , J(x=Dedx, |

]

0 0\/1+3x 0 1X\/7+lnx
T dx ’T 1+)(,'2 dx' j‘_4 dx L Ix22+2xdx,
1 :[ ) 1 0

v 2 n I dx
f—dx, [ JA—x7dx, f3sin2 xcosxdx,_[ )
0 N1+ x? 0 0 o 1+ 3x
1 ¢ dx
_[(x—l)exdx, I__
0 1.X'\/7+1nx

HecoOcTBeHHbIE HHTErPaJIbI

1. Ykaxxure, KaKoi U3 HECOOCTBEHHBIX UHTEIPAJIOB SBISETCS CXOMAIIUMCS
T \/_r.dx, Tx‘3dx, T \/aédx
1 1 1

2. Berunciourts HUHTCrpajl, YCTAHOBUTD €TI0 CXOAUMOCTD UJIN PACXOAUMOCTDb ® dx

o 14+ x?
o0

3. Beruucinuth HUHTCIr'paJl, YCTAHOBUTH €Iro CXOAUMOCTb UJIKM PACXOAUMOCTD '“Il xdx
1

. dx
4. BbIUnCIUTh HECOOCTBEHHBIN HHTErPal j"T, YCTAHOBHUTD €0 CXOMMOCTD HJIH
0~/ X

PacxoIuMOCTb.
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Ldx

5. BoIYHCIUT HECOOCTBEHHBIN HHTETPall | — , YCTAHOBHUTB €TI0 CXOAMMOCTD HIIH
-1
pacxonuMoCTb.
© dx
6. BbuncauTh HHTErpall, yCTAaHOBUTH €0 CXOJUMOCTD WIIH PACXOAUMOCTb J-l-k—xz_

—00

o0

7. BpIuACIUTE UHTErPall, YCTAHOBUTH €TI0 CXOAUMOCTh WIIM PACXOIUMOCTh jln xdx

'd
X
8. BerunciuTs HeCOOCTBEHHBIN HHTCTpAl | —-, YCTAHOBUTD €TI0 CXOAUMOCTD UJIA
11X

PacCxXoauMOCTb.

KpaTHLIe HHTErpaibl

1. I3MeHUTD NOPSAOK MHTETPUPOBAHUS B IBOITHOM MHTErpaje

6— 2—-y

a. !dx j £, v)dy b. [ ay j[ £x, y)dx.

2x
2. BBI4UCIUTS JJ(IO —x2 — y?)dxdy, D={(x,y)|1<x<2, 0<y<2}.
)

3. Boruncnute

J J.(IZ)C2 y?+16x3y3 )dxdy;

b

D:x=1,y=x2, y=—x.

4. BeunuciauThb

[[(x? + y)dxdy,D — MHOXkECTBO TOUYEK ILIOCKOCTH, OTPAHMYEHHOE JTMHUAMK

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

5. Haiitu momiaas Gpurypsl, orpaHIYeHHON JAHHBIMHU JTHHUSIMHU
y=3/x, y=4e',y=3,y=4.
6. Haiitu muiomans Gurypsl, OrpaHUYEHHON JIMHUAMA Y = X%, y =—x +2

8. Haiitu 00bem Tena, MoJlydeHHOTO BpalieHueM BOKpYyT ocu OY Qurypsel, orpaHU4eHHON JTUHU-

amu y=x°, y=1, x=0.

9. HaiiTu 06beM Tena, moiay4eHHOro BpaiieHueM Bokpyr ocu OX Gurypbl, OrpaHU4eHHOMN JTNHU-

amu y=x2, > =x.
KonTpoabHbie padboThl (MIpuMepbI)

BapuaHT
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1. NoctpouTb rpadmk: y =3cos 2x

2. Hantn npegensl:

‘ (5-n) +(5+n)  I-cos2x X ox-2
1) hn: . 2)lim ——— 3)lim s -
e (5-n)2—(5+n) =0 g ] w2 o =20 +x-2

4) lim vx* —x -1 5) lim|( 1+ x cos 2x \|‘c_; 6) lim(x - \/-xi—ﬁ—l-)

=2 In(x-1) =0\ l+xcosx ) =
—x, x<0
3. UccnenoBaTh Ha HEMPEPBLIBHOCTb M BbIMOIHUTD YEPTEXK: Y = X, 0<x<2
[3, x>2
BapuaHT
1. Haitn npoussogHyto ), :
3 —V@
a) y=arctg’In 6)y=(\/;)
x+2
3
B)sm(x—2y)+_:7x r) x=e"'cost, y=é' cost
Yy
(1 1 )
2. Havtv lim|, — —
=@\ X arctgx
|

3. MpoBecT NoHoE nccaegoBaHME U NOCTPOUTb FpaduK f(x) =x + =

Bapuanr.

ou
Nel. Beruucnuthb ITPOU3BOAHYIO 110 HAIIPABJICHUIO —— | HAaWUTH MOJyJb BEKTOPA rpaiueHTa I
Os

X
yukuun u = 2xy + T + 2% Brouke A(6;9;1) B HanpaBiICHIH, COCTABIISIONIEM C OCIMH KOOD-
y

3 6 T
numar yrmsr COSOL = cosPp=_, y<_.
7 7
Ne2. Hcenenosats Ha sxcrpemyM dyukimo z = xp(1 —4x? —4y) -5,
4 dZ
Ne3. z=In(y—x ), X =+/sin¢, Y =CO0S!. Haiitn ;
t

Bapuant

Boiyucaumoe:
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2

1T dx
RNCEE 2. 1[(2x+1)-lnxdx.

3x2 -4 sin? 3x 2x —1
3. | —dx.a. | ——dx.5. | ———dx.
J'xz +4x ,[0052 3x

V4 —2x — x?

1.  BBIYHCIUTH UHTETPAIIBL:
400 +00
2 _dx
I xe™ dx . _[

1 ex-AInx

V|306paBMTb obnactb UHTErpnpoBaHNA N UISMEHUTb NOPALOK MHTETPUPOBAHNA B MOBTOPHOM UHTErpane

0 52
l dx ! S (x; y)dy.

BbluMcaMTb naowaab ¢GuUrypbl, OrpaHUYeHHOM AUHUAMM

y=2-x%, y=x
BapuaHT 3aaHuii TPEHMPOBOYHOTO TecTa.

3apaumn

_ arcctgi/; dy—?
X

luactbl. y=sinlnx, ',y -2 2.y 3. y=3x +xe*,x,=2/x=0,1, [1y-?

4. Haittv npounssogHyto ' :

- X—3 arctg7 x
a)y:SSlIl— 6)y:x
X

B)exy+Z:cos3x r) x=cost+sint, y=sint—tcost
X

5. Miccnepoarb Ha sketpemym  f(x) = (x —3)2 (x=5).

2x

Ve

6. Hantn nHTepBanbl MOHOTOHHOCTN JV = — -
b

3

R

7. Haitv Hanbonbluee, HauMeHblLee 3HaYeHMe GYHKLMM f(x) = ? 16x Ha otpeske [—5;1] .

_ 2 _
8. MoCTPoUTb KacaTenbHyo K rpadmKy GyHKLMM f(x) =3arccos x* s Touke x = 5

2 yacTtb 9. Hanltn npegensl:
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Y lim G+n),-C+n),  2tlim @2 3)lim P +2-3  4) lim g5x
n—00 (2+n) _(l_n) -0 —] >3 x +5x +6x xﬁ)ﬂz tg3x

3 yactb

(0, x<—-m

10. UccnenoBaTb Ha HEMPEPbLIBHOCTb M BbIMONHUTL YepTek: ¥ = Jsinx, —m <x<0.

T, x>0

3
X

X -4

11. NpoBecTn NoaHOE UccaeLoBaHNUE U NOCTPOUTb rpaduK f(x) =

Kpurepum ouenku:

- OLICHKA «3a4YTE€HO» BBICTABJISIETCS CTYJEHTY, €CJIM OH PETYJISIPHO B TEYCHUE CEMECTPA MPEICTABIISIT
pelleHus 3a/1a4, BHITOJHUI MOJHOCTHIO BCE 33/1aHUS U UX 3aIUTHII, OTBETUB Ha BOMPOCHI MPENo/ia-
BaTelIs;

- OLICHKA «HE 3aYTEHO» BBICTABIISIETCA CTYJCHTY, €CIIM OH HEPEryJIspHO B TEUECHUE CEMECTpa Mpe-
CTaBIISUT PEUICHUS 3a/1a4, BBITOJHIII 3a/IaHUs HE MOJHOCTBIO MIIM BOOOIIE HE MPEICTABISIT paOOTHI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMPOCHI MPEMOAaBaTess.

Jlnist mpoBeIeH s TEKYIIEro KOHTPOJISl 3SHAHUH CTY/IEHTOB B TUCTAHIIMOHHOM (hopMmarte B pas-
paboTtanHbIX Kadeapoit «MaTtemaTuka» OHJIAWH-KypcaX MMEIOTCS MPOMEKYTOUHbIE (TPOOHBIE) Te-
CTBI.

3.2. IIpoMexyTOUYHAS aTTeCTALMS

[IpomexxyTouHast aTTecTanys - (3K3aMeH ) IPOBOANTCA 110 OMIIETaM B YCTHOI (hopme.
Bpems 114 moAroToBKM O0TBETa Ha BOIPOCHI HE Ooee 45 MuUH.

Buner BIItO9aeT TeopeTHYECKU BOIPOC M 33/1a49H.

KomruiekTsl 5K3aMeHallnOHHBIX OUJIETOB XpaHATCs Ha Kadeape «MaremaTukay.
TunoBbie BApHAHTHI OMJIETOB MPHJIATAIOTCS.

KommiekT Bonmpocos

10 JUCLUILIHHE «MaTeMaTHYeCKHI aHAIN3»

AunddepenuunanbHoe ucuncjieHue PyHKUMH OAHOI epeMeHHO

[TonsTHe nepeMeHHOI BETUYMHBI U 00JIACTH €€ U3MEHEHHUS.

MOHsITHE (YHKITMOHATILHOU 3aBUCUMOCTH, Kiaccuurarus QyHKIUi.

Omnpenenenue U TUTIBI YUCIOBOM MOCIEI0BATENILHOCTH.

[Tpenen uncIoBOM MOCIENOBATEIILHOCTH. APHU(PMETHUSCKHUE OTICPAIIUHU HAJl TIOCTIEI0BATEIIBHO-

CTSIMH.

5. VYcnoBus cyliecTBOBaHMS KOHEUHOTO MPEIesia YMCIOBOH MOCIe10BaTebHOCTH (TeopeMbl Kot
u Beiiepmpacca).

6. Bropoii 3ameuarenbHbIN peaen.

7. Ilpenen dynkiuu. Onpenenenus. ['eomeTprudeckas MHTEpIpETALMS TOHATHUS MTpeaesa GyHKIUH.

CBoiicTBa MpeIesoB.

e
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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 e

= o 0

BeckoneuHo manbie, 0eCKOHEYHO OoJbIINe (PYHKIHH.
[IepBbIil 3aMedaTENbHBIA IPEIEI.

. beckoHneuHo Majble BEIUYNHBL. DKBUBAJIEHTHBIE OECKOHEYHO MaJIbIe U UX HMCIOJIL30BaHUE pu

BBIYUCIICHUH MTpeesioB. Tabauia SKBUBATIEHTHBIX OECKOHEYHO MaJIbIX.

HenpepbiBHOCTS (pyHKITNH B TOUKE U Ha poMexyTke. OqHOCcTOpOHHHE npeaensl. Kimaccuduka-
1IUS TOUEK pa3phiBa rpaduka.

CaoiicTBa pyHKIIMI, HENPEPBIBHBIX HA O0Tpe3Ke (TeopeMsbl Beiiepiirpacca, bonbiano — Komm).
ITpousBonHas. ['eomerpuueckuit u puznyeckuit cmbica nmpousBoaHoi. KacarenbHas u HopMaib
K IJIOCKOM KPHUBOM.

Tabnuua npou3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (YHKIIUI.

CBsI3b M@Ky CyIIECTBOBAHUEM ITPOM3BOJIHON (DYHKIIMH B TOYKE U HEMPEPHIBHOCTHIO (PYHKIINU
B TOU K€ TOYKE.

[Tpou3BoiHAs CyMMBI, IPOU3BEICHHS, YaCTHOTO. [[por3BOIHAS CIIOKHOW M 00paTHON (PyHKIIHUH.
[Tpon3BoiHas MapaMeTpUUYeCcKH 3a1aHHON (QYHKIUH.

[TpousBonHas GyHKIHH, 3a1laHHON HESBHO.

JuddepenurpoBanue cl0KHOMN MOKa3aTeabHOU (QYHKIIUH.

Huddepennupyemocts. Anddepennnan. ['eomerpuaeckuit cmpica auddepenmmana.
ITpousBonHble 1 AU depeHnanbl BEICIINX TOPSIKOB.

OcHoBHBIE TeOpeMBbl AuddepeHnnanbHoro neunciaenus (Teopema depma, Teopema Posst, Teo-
pema Jlarpanxa, reopema Komm).

[IpaBuio Jlonurans.

MmuorouneHn Teiinopa u ero cBoiictBa. ®opmymna Teiinopa. Octarounsiii uieH popmysl Teitnopa
B ¢opme Jlarpanxa u Ileano.

AcuMnToTsl rpaguka GyHKIHH.

OkctpemyM. Heobxoammoe yciioBre SKCTpeMyMa.

JlocTaTOuHBIE YCIOBHSI DIKCTPEMYMA.

JlocTatouHoe ycinoBue Bo3pacTanus (YObIBaHHs ) (PYHKITHH.

HauOonpiiee u HauMeHblIee 3HaueHUs QYHKIMM Ha OTpE3Ke.

BbImyKki10cTh, BOTHYTOCTB, TOUKa 1eperuda. Jlocratounoe ycioBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xoaumoe ycioBue Touku neperuda. Jlocratounoe ycioBue neperuoa.

OOm1ast cxema IMoCTpOSHUS U UCCleIoBaHus rpaduka GpyHKIHH.

(I)yHKIII/II/I HECKOJBbKHUX NNEPEMEHHBIX

OmnpeneneHne ¥ TEOMETPHUUECKUI CMBICHT (DYHKIIHH IBYX NEPEMEHHBIX.

JIuHuu ypoBHS (QyHKIMM ABYX NEPEMEHHBIX.

YacTHble IPON3BOHBIE PYHKIIMH HECKOIBKUX IEPEMEHHBIX, UX T€OMETPUUYECKUN CMBICIT
DyHKIUN HECKOJIBKUX IEPEMEHHBIX, TOHATHE [TOJHOTrO A depeHnmana.
JuddepennmpoBanue CIOKHBIX (YHKINI HECKOIBKUX TIEPEMEHHBIX.

[Tpou3BoiHBIE BBHICIIMX HOPSIKOB (PYHKIIMU HECKOJIBKUX epeMeHHbIX. CMelIaHHbIe IPOU3BO/I-
Hbie. Teopema IlIBapua.

[Tpou3sBoHast (PyHKIMH HECKOIBKHUX EPEMEHHBIX 10 HAIIPABJICHUIO.

HpOI/ISBOZ[HaFI I10 HAITPABJICHHUIO U I'PAAUCHT CKAJIAPHOIr'O ITOJIA.

OKcTpeMyM (PYHKIIMH HECKOJIBKUX ITEPEMEHHBIX.

. HeoOxonnmoe u 1ocraroyHoe ycioBus SKCTpeMyMa (QYHKIUH JBYX NEPEMEHHbIX.

HNHTerpajbHoe HCYUCICHUE

[TepBooOpa3Hasi, HeonpeAeIeHHBIA HHTErpall. Ta0JMila OCHOBHBIX HHTETIPAJIOB.
3ameHa NepeMEeHHON U UHTErPUPOBAHUE 110 YACTSIM B HEONPEAEICHHOM HHTErpaJe.
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HuTterpupoBanue ¢ OMOIIBIO MOABEACHUS 1101 3HAK Au(depeHnnana.

WuTerpupoBanue paimoHaNbHBIX TPOOei.

HNHuTerpupoBaHue 1o 4acTsAM U 3aMEHA IEPEMEHHOM B ONPEEIICHHOM UHTErpasle.

HuTerpupoBanue TPUrOHOMETPUUECKUX (PYHKIIUNA, OCHOBHBIE IPHEMBI.

WuTerpupoBanue uppanuoHaIbHBIX QYHKIHUH.

YHuBepcanbHas TPUrOHOMETPUYECKAs! [10ICTAHOBKA.

Omnpenenennblii HHTErpaI U ero cBoiicta. ®opmyna Heiotona — JleiiOnuma.

10. IlpunosxeHus: OnpeaeeHHOr0 HHTErpaja K PEIIeHUI0 TeOMeTPHUECKUX U (PU3MUECKUX 3a/1a4.

11. Beruucienue miomajei ¢ moMOIIbI0 ONPEIEICHHOTO HHTErpaa.

12. Beruncienue miomaay 1 JUIMHbI KPUBOH, 3a/1aHHOM YpaBHEHUSIMU B TTapaMeTpUUECKOi opme.

13. Beiuucienue miomaay KpUBOJIMHEMHOIO CEKTOpa B MOJIIPHBIX KOOPIUHATAX.

14. Beruucnenue mionaie B NpsMOYTOJIbHBIX U MOJISIPHBIX KOOPAUHATAX C MOMOIIbIO ONPEEIeH-
HOT'0 MUHTErpasia.

15. Beruucnenue JiuHbI Jyry ¢ HOMOLIBIO OIPENIEIEHHOIO HHTErpaa.

16. Beiuncnenue 1auHbl AYyTH KPUBOH, 3alaHHOM ITapaMeTpUYECKH.

17. Beruucienue o0bemMa Tena BpallleHus ¢ ITOMOIIBIO OMPEIEIEHHOT0 MHTEerpaa.

18. Beruucienue miomaau moBEpXHOCTH TEJIa BPAIICHHUS.

19. HecoOGcTBeHHBIEC MHTETPaAIbl IEPBOTO M BTOPOro THMa. [IOHATHS CXOAUMOCTH U PAaCXOIUMOCTH
HECOOCTBEHHOTO MHTErpa’a.

20. HecoOGCcTBEHHBIE HHTETPAIIBI OT Pa3PbIBHBIX (DYHKITHIA.

ORI R W

TunoBbie BApHAHTHI OMJIECTOB
no pucnuinimae«MaTeMaTHYeCKUI aHATIU3Y»

MUHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUNICKOM ®EJEPALIMN
®EJIEPAJILHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUYPEXXJIEHUE BBICILIETO OBPA30BAHMS
«MOCKOBCKHUM NOJIMTEXHUYECKHNI YHUBEPCUTET»
(MOCKOBCKMIA MOJUTEX)

@®axynpTeT 0a30BbIX KOMIIETEHIUH, Kadenpa «Martemaruka
JucuuminHa «MaTeMaTHYeCKUN aHaIn3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIMBWIET

ITepBoOOpa3Has, HeompeaeIeHHbINH HHTErpail. Tabauia OCHOBHBIX HHTETPAJIOB.
dx

2. BbluncauTh HEONPEIEIEHHbIN HHTETPal J' .
Y5-x +/5—x
3. Haiitu rpagueHt QyHKmu z = y,/xy B TOouke Mo(1,4).
4. VKaxuTe, KaKOi U3 HECOOCTBCHHBIX HHTEIPAJIOB SBJISICTCS CXOASIIMMCS
0 o0 0
j\/;dx, jx‘3dx, _[ \}x5 dx.
1 1 1

5. Haiiaure s3kcTpeMyMbl U TOUKU nieperuda GyHkuun y = (x —1)e™.

YTBepkaeHo Ha 3acenanuu kadeapel marematuku «_03»052023 r., mporokos Ne 10

HN.o. 3aB. xadenpoit H.B. Bacuinesa / /
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MUHHUCTEPCTBO HAVKH U BBICIIET'O OBPA30BAHM ST POCCUMCKON ®EAEPALIN
®EJIEPAJILHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YYPEXJIEHUE BBICLLIET'O OBPA30OBAHUSI
«MOCKOBCKHWH NOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 OJIUTEX)

®daxynbTeT 6a30BbIX KOMIIETEHITUH, kKadeapa «MareMaTuKay
JucuumianHa «MaTeMaTHYeCKUN aHaIn3»
Kypc 1, cemectp 2

DK3aMeHaAlMOHHBII OuJteT Ne 1

1. HecoOcTBeHHBIC HHTETPaIbI TIEPBOTO U BTOPOTO TUIA. [IOHATHS CXOUMOCTH U PaCXOIUMOCTH
HECOOCTBEHHOTO MHTErpara.

o o t 2t%
2. Haiita npou3BoAHYIO (HYHKIIUH, 3aJAHHOW TapaMETPHUECKH x = s yE——.
1+ 1+¢

3. I/ICCJ'IGI[OBEITL Ha S3KCTpEMYM (1)yHKI_II/II-O zZ = X2 - X+ y2 + 2y .
.6

4. BpIlUKCAUTD ONPEEIICHHBIN HHTErpal I 3sin? x cos xdx .
0

5. Haiitu o6bem Tena, molydyeHHOTro BpalieHueM BoKpyr ocu OX ¢urypbl, OorpaHU4eHHON JTMHU-

st y=x°, y=1, x=0.

YTBepxkaeHo Ha 3acenanuu kadenpsl MmatemMatuku «_03»052023 r., mporokoin Ne 10

H.o. 3aB. xadhempoi H.B. BacuibeBa / /

J11 ipoBeieHu s MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUH CTYJICHTOB B AUCTaHLIMOHHOM (hopmare
B pa3paboTaHHbIX Kadenpoi «MareMaTHKa» OHJIAMH-KYpPCaX UMEIOTCS HTOTOBBIC TECTHI.
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