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1. Hean, 327241 U IUIAHUPYeEMble Pe3yJIbTAThl 00y4eHH s M0
AUCHHUILINHE

K ocHOBHBIM yensm OCBOGHUS TUCHUIUIMHBI «MaTeMaTuuecKuil aHaiu3y» CIeAyeT OTHe-
CTH:

- BOCIIUTaHHUE Y CTYACHTOB O0IIEH MaTeMaTU4eCKOM KyIbTYphI;

- IpUOOpeTeHNE CTYJCHTAMH IIUPOKOT0 Kpyra MaTeMaTUYECKUX 3HAHUN, YMEHUI U HaBbI-

KOB;
- pa3BUTUE CHOCOOHOCTH CTYACHTOB K MHAYKTUBHOMY U JCAYKTUBHOMY MBIILUICHUIO

Hapsy C Pa3BUTHEM MaTEMaTHYSCKON HHTYUIIHH;

- YMCHHUC CTYACHTAMH PAa3BUBATh HABBIKW CAMOCTOATCIIBHOI'O U3YUCHUA y‘ICGHOfI " Hay4-
HOW JIUTEPATYypPHI, COACPIKAIICH MATEMAaTHIECKUE CBEJICHUS U PE3YIIbTATHI;

- IOATOTOBKY CTYACHTOB K JCATCIbHOCTU B COOTBECTCTBUHU C KBaJII/I(l)I/IKaL[I/IOHHOI‘& XapaKTe-
PHUCTHKOI OakaaBpa 1o HalpaBJICHUIO, B TOM Yuciie POPMUPOBAHUE YMEHUIN UCIIOIh30BATh OCBO-
CHHBIC MaTEMAaTNUYCCKHNE MECTOJbI B HpO(l)CCCHOHaHBHOfI ACATCIIBHOCTH.

- TIOJITOTOBKY BBICOKOKBAJU(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBHAX IH(]-
POBOI1 TypOYJIEHTHOCTH M BBICOKMX TEXHOJOTHYECKUX PHCKOB COBPEMEHHOW IU(PPOBOW IKOHO-
MUKH.

K ocHOBHBIM 300auam OCBOEHUS JUCHUITIIMHBI «MaTteMaTHUeCKUU aHAIIU3) CJICOAYCT OTHC-
CTH:

- OCBOCHHE CTYJCHTaMU OCHOBHBIX IMOHITHH, METOAOB, (POPMHUPYIOIIUX OOIIYI0 MaTeMa-
TUYECKYIO ITOJAFOTOBKY, HEOOXOUMYIO JIJISl YCIICITHOT'O PEIICHUS IIPUKIIATHBIX 33734,

- (hopmupoBanue y cryaeHTa TpedyemMoro Habopa KOMIETEHIIUNA, COOTBETCTBYIOITUX €T0
HAIPABJICHUIO TIOJIrOTOBKU M 00ECIICUMBAIONINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OOyuenue o aucuuiuiHe «MaTeMaTHuecKuil aHaIu3) HallpaBiIeHo Ha (opMUpoBaHHe y o0yya-
foluxcs cneayomux komnereHuui B coorserctsun ¢ @I'OC 20.03.01 (ypoBeHb OakanaBpuara)
no HanpasyieHuto noaroroku 20.03.01 TexnocdepHas 6e30MacHOCTb, YTBEPKIAEHHBIM IPUKA30M
MunoOpnayku Poccun ot 25.05.2020 Ne680:

Kon n HaumeHoBaHue KOMIIETEHIIUH NuankaTopsl 10CTHKEHUS] KOMIIe-
TeHIUH
YK-1. Cnocoben ocymiecTBnsTs nouck, kpu- | UYK-1.1. Ananusupyer 3amady, Bblaenss ee
TUYECKUH aHaJIU3 U CUHTE3 HH(pOpMalny, 0a30BbIe COCTABJIAIOLIUE

MIPUMCHATDH CUCTEMHBIN noaxoq IJisd pelICHU A
IIOCTABJICHHBIX 3aaa4

NVYK-1.2. OcyecTBisieT MOUCK, KPUTHIECKH
OlleHMBaeT, 0000IIaeT, CUCTEMATU3UPYET H
pamkupyeT uHpopMalMoo, TpeOyemyro ais
peleHHs MOCTAaBICHHON 3a/jauu

NVYK-1.3. PaccmarpuBaet u peaiaraeT pauu-
OHAJIbHBIC BAPUAHTBI PELICHUs IIOCTABICHHON
3aa4M, HUCIONb3ysd 12 CHCTEMHBIM MOAXOZ,
KPUTHYECKH OLIEHUBACT UX JJOCTOMHCTBA U HE-
JIOCTaTKH

2. MecTo JTUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl

JlucruniamHa OTHOCUTCS K oOs3aTenbHOM yacTu Oyioka b1: Monyne «MatemaTtnueckue u ecre-
CTBeHHO-Hay‘-IHBIe JOUCIHUIIIINHBID).




JucrunauHa 0a3upyeTcst Ha CISAYIONIeH, MPOHACHHOW TUCITUTUINHE:
- TUHEeHas anredpa.
JucrtunamHa «MaTteMaTHYeCKui aHalIn3» JJOTUYECKH CBs3aHa C MOCIeAYIOUTUMHA JUCIUTTNHAMM:
B obazamenvnon vacmu.
- MaTEeMaTHYECKUN aHAJIN3;
- pu3mKa;
- nH(popmaruka;
- METPOJIOTHS, CTAHAAPTU3AIUS U CePTUDUKAITUS;
- MaTepHaJIOBE/ICHHUE.
B uacmu, popmupyemori yuacmuuxamu o6pazo8amenbHblX OMHOUEHUIL:
- DKOHOMHKA U OpraHu3aIlys IpOU3BOICTBA;
- CTaTUCTHKA B TeXHOC(HEPHOI Oe301acHOCTH;
- OCHOBBI HaJICKHOCTH, POYHOCTH M O€30IMACHOCTH MTPOMBIITUICHHBIX CHCTEM.

3. CTpyKTypa u coepkanue JUCHUINTHHbI

OO61as Tpy10€MKOCTh TUCIUILIMHBI COCTABISAET 4 3aueTHbIe eIUMHULIBI -144 yaca.

3.1. Buabl yueOoHO# padoThl U TPYA0EMKOCTH

n/n Bup y4e6Hoii padoTsl E;C‘]::;qeﬂm Cemectp 2

AyIHMTOPHBIC 3AHATHSA 12 72
B ToMm uncie:
Jlextuun 18 18

1.

, CeMmuHapcKue/mpakTHYECKUE 3aHATHS 54 54

5 JIaGopaTopHble 3aHATUS - -
CamocrosiTesnbHast padora 72 72
IIpoMeskyTouHasi aTTecTanus
9K3aMeH c) e}

Hroro 144 144

3.2. TemaTru4yeckuii IJIaH U3y4eHU s TUCHUTNTIHHBI

Pazmemén B npunokenuu 1 k padoueit mporpamme.
3.3. Copep:xanue pa3iesioB TUCHUILIUHBI
Beenenne

[Ipeamer, 3anaum u coaepkanue AUCHUIUIMHBL. OCHOBHBIE ATAIbl PA3BUTHSI JUCHUTIIINHBI.
CtpykTypa Kypca, €ro MECTO U POJIb B IMIOATOTOBKE OakajaBpa, CBS3h C IPYTUMH TUCITUTUTMHAMH.



Pasnea 1. InddepenunanbHoe ucunciaenne GyHKIUA OXHON MepeMeHHOH

Tema 1. Hucnoas nocnenoBatesbHOCTh. [Ipenen 4nciioBoi nocneqoBaTeIbHOCTH U €r0
ceoiictBa. dynknus. [Toctpoenne rpadukos Gpynkiuid. [Ipenen pyakuuu. OCHOBHBIE TEOPEMBI O
npenenax Gynkuun. [lepBhIil 1 BTOpoi 3ameuaTenbHbIe peneibl. CpaBHeHNE 0ECKOHEYHO MaJIbIX
1 6ECKOHEYHO OOJBIINX BEJIMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJIbIe BEIUYMHBI.

Tema 2. HenpepbIBHOCTH (DYHKITHI B TOUKE U HAa TPOMEKYTKE, TOYKHU pa3pbiBa PyHKIINH,
uX Kiaaccudukanus. ACUMITOTH rpaduka GyHKIIUU, UX KIacCHpUKAIIHS.

Tema 3. IIpousBoanas GpyHkuu. I'eomeTpudeckuii u Gpu3nIecKuii CMBICT TPOU3BOIHOM.
[IpaBuna muddepennrpoBanus U GOPMYIIbl BEIUUCICHHS MPOU3BOAHBIX. TabiuIia MPOU3BOIHBIX
OCHOBHBIX JJIEMEHTapHBIX (YHKIHH. Brrauciienne mpou3BOIHBIX (YHKIUH, 3aJaHHBIX pa3iInd-
HBIM 00pa3oM.

Huddepenunan. [IpousBoansie U qudQepeHrais BEICIIUX TOpsakoB. [Ipubnnxennsie
BBIUHCIICHHS C TOMOLIBIO AU(depeHInaioB.

Tema 4.I1pasuno Jlonurans. ®opmyina Teitnopa. PackpbiTue HeonpeaeaeHHOCTeN pa3iny-
HOTo Tuna. Pa3nokenrne oCHOBHBIX ieMeHTapHbIX QyHKIUH 1o Gpopmyne Telnopa. [Tpubmmken-
HBIE BBIUMCIIEHUS € TOMOIIIbIO hopmyinbl Teinopa.

Tema 5. OcHoBHBIE TeopeMbl UG (HEepeHIINATBEHOTO UCYUCIIeHUs. MOHOTOHHOCTD (PYHK-
1uu, sKkcTpeMyMbl Heo0xoqumble U 10CTaTOYHBIE YCIIOBUS MOHOTOHHOCTH, JIOKAJIBHOTO KCTpe-
myma. MccnenoBanue BoIykiaocTH rpaduka ¢pyakiuu. Touku nepernda rpapuka GyHKIUH.

OOmast cxema mccaenoBanus GyHKIUU U OcTpoeHus ee rpaduka. CBoiicTBa pyHKIUH,
HEMpephIBHBIX Ha oTpe3ke. HanbombIiee 1 HauMeHbllee 3Ha4yeHUs! (PYHKIIMHA Ha OTPE3KeE.

Paspnen 2. InddepennuaibHoe ucunciaenne PyHKIUI HECKOJbKUX epeMeHHbIX Tema

1. ®yHKIMN HECKOJIBKUX IEpEeMEHHBIX. JIMHUN 1 moBepxXHOCTH ypoBHS. YacTHble
npousBoansle. [Tonnelii nuddepennnan. IIponsBoaHble CI0XHON (GYHKIIMHM HECKOIBKHUX Iepe-
MeHHbIX. YacTHbIE MPOU3BOIHBIE U TU(depeHIaIbl BRICIINUX MopsakoB. Teopema IlIBapra.

Tema 2. [IpousBoaHast o Hanpasienuto. [ paguent. KacatenpHast k kpuBoii. KacarenpHas
IUIOCKOCTh M HOpMasib K noBepxHocTH. Dopmyna Teitnopa. DxkcTpeMyM (QyHKIIMM HECKOJIbKUX
nepeMeHHbIX. HeoOxoaumble 1 10CTaTOUYHbIE YCIOBUSI SKCTPEMYMa.

Paznen 3. HHTeraJILHOG HCUYUC/ICHHUE

Tema 1. [lepBooOpaznas. Teopema cyIiecTBOBaHMsI HEOIPEACICHHOTO0 MHTerpayia. He-
OIpeJIeIeHHbI MHTErpall U ero cBoMcTBa. Tabinuia MHTErpajgoB OT OCHOBHBIX AJIEMEHTAPHBIX
¢byHkuil. Meros HenocpeICTBEHHOTO UHTETPUPOBAHUSI.

MeTo/1bI UHTETPUPOBAHUS C TOMOILBIO 3aMEHBI TIEPEMEHHOMN, MMOABEICHUEM MO 3HaK AUPPepeH-
nuana. MeTo MHTErpupoBaHHusl 110 4acCTsAM.

WuTerpupoBanne pallMoOHAIBHBIX Ip0o0ei, MHTErpUpOBaHUE HEKOTOPHIX BUJIOB HPPAIIOHATBHBIX
Y TPUTOHOMETPUUECKUX (DYHKIIUH.

Tema 2. 3agaun, npUBOASIIME K MOHATHIO ONMPEICICHHOr0 nHTerpaia. OnpeaeneHHbIn
UHTErpall, €ro CBOMCTBA. Y CJI0BUSA UHTETpUPYyEeMOCTU. IHTErpan ¢ nepeMeHHBIM MIPEACIIOM UHTE-
rpupoBanus. Dopmyna Hetorona — JleliOnua. 3aMeHa nepeMeHHOM B ONpeieIEHHOM HHTETpalle.

[TpunoxeHus onpeneNeHHOro HHTErpaila B TeOMETPUH U MEXaHHKe (BBIYMCICHHE TUIOIA-
nei miaockux Guryp, JJIMHBI KpUBOH, 00BEMOB.

Tema 3. HecobcTBeHHBIE HHTETPaJIBI IEPBOTO M BTOPOTO pojia (1o 6€CKOHEUHOMY IIpOMe-
KYTKY, OT HEOIPaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM ITPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3anaun, npuBoAAIIME K KpaTHBIM UHTETpaaM. /[BOITHON 1 TpOIHON MHTETpaIbI,
nx cBoicTBa. [IpaBuia BeIUMCIEHUS JBOMHBIX HHTETPAJIOB.



3.4. TemaTuka NpakTHYeCKUX 3aHATHH M0 TUCUMUILINHE
«MareMaTHYeCKNH aHAIU3)

Ne Tema 3anaTUA

n/n

1 Pa3nen 1. JneMeHTHI MATEMaTHYECKOT0 AaHAIN3A.

Yucnoas mocnenoBaTenbHOCTb. [Ipenen 4ncinoBoil mocienoBaTeIbHOCTH U €ro CBOM-
ctBa. [IpaBuna npegensuoro nepexona. Oynkuus. [Ipeaen dpynkuuu. Teopemsl o mpene-
nax ¢yakuuu. [lepBblil 1 BTOpo# 3aMedareabHble TPeIebl.

2 CpaBHeHue 0eCKOHEYHO MaJIbIX U OECKOHEYHO OOJBIINX BETUYUH. DKBUBAJICHTHbIE Oec-
KOHEYHO MaJlble BEJTMYUHBI.

3 PackppiTHe HEeOnpeaeIeHHOCTEH Pa3TuIHOrO THITA

4 HenpeprsiBHOCTH QyHKIIMI B TOUKE U HA TpoMexyTKe. OJHOCTOpOHHHE Tpeaensl. Touku
pa3psiBa GyHKIUU. [IpuMeps! perieHus 3aaa4y

5 [TpousBomuas pynkuuu. [IpaBuna aguddepeHuupoBanus U GOpPMYITbl BEIYUCICHUS TIPO-
U3BOJHBIX. TexHUKa qudPepeHITMPOBAHUS

6 JuddepennmrpoBanue oopaTHbIX GyHKIHUN, QYHKIUH, 3aJaHHBIX HESIBHO, TapaMeTpHye-
cku, Jjorapupmudeckoe auddepeHnrpoBanmue

7 Huddepennman. ['eomerpuueckuii cmpici quddepennnana. [Ipoussoaasie u quddepen-
[IUATBI BBICIIIUX MOPSIIKOB. [IpruOIMyKeHHBIC BBIYUCIICHHUS C TOMOIIBIO MU (HEpEHITNAIOB.

8 [IpaBuno Jlonutans. @opmyna Teinopa. PackpbiTie HEONPEIEIEHHOCTEN PAa3JIMYHOIO
Tuna. PaznoskeHusi OCHOBHBIX 3JIeMEHTapHbIX QYHKIUH 1o Gpopmyse MakiopeHa.

9 [TpubnKkeHHbIe BRIYUCICHHS ¢ TOMOIIIbIO opmyisl Teitnopa.

10 | IlonHoe uccnenoBanue GyHKIMI U mocTpoeHue rpadukoB. [Ipumepsr

11 | IlonHOE KccnenoBanne GYHKIHHN U TocTpoeHue rpadgukoB. [Ipumeps! (IpogoInKeHHE)
CamocrosrenbHas padora Nel Ha cemuHape o QyHKIUSAM OJJHOU NepeMEHHON

12 | Pa3gen 2. @®yHKIUM HECKOJbKHUX NMepeMeHHbIX. JIMHUY U TOBEpXHOCTH ypoBHs. Yact-
HBIE IPOU3BOIHBIC U U depeHIIral TepBOro MopsiIKa.

13 | Ionusiit nuddepenunan. IIpousBoansie cnoxHoN ¢yHkuuu. [IponsBoanas ¢yHkuuy,
3a/IaHHOM HessBHO. YacTHBIE Mpon3BOAHbBIE U TU((HEepSHITHNATBI BRICIIHX TOPSAKOB. Teo-
pema IlIBapua.

14 | IIpousBoaHas o HanpaBieHuto. ['pagueHT.

15 | DkerpemyM (pyHKIIMM HECKOJIBKUX MEpeMeHHbIX. Heo0X0IMMBbIe 1 TOCTATOYHbBIE YCIOBUS
AKCTpEMyMa.

16 | CamocrosiTesbHas padoTa Ne 2 Ha ceMUHape M0 (PYHKIUAM HECKOJIbKHX MepeMeH-
HBIX

17 | Pa3zaen 3. UHTerpajbHOe HCUYUCTIEHHE
[TepBoobpaznas. HeonpeneneHHbIi HHTETPA U €r0 CBOMcTBa. MeTol HEMOCPEICTBEH-
HOT'O HHTETPUPOBAHHUS.

18 | MHTerpupoBaH¥ue ¢ TOMOIIBIO 3aMEHBI TIPEMEHHOM, TTOIBEICHUEM IT0/1 3HaK auddepeH-
1ana. Meto MHTErpUPOBAHUS TI0 YaCTsIM

19 | MHTerpupoBaHue palMOHAIBHBIX JPOOCH, HHTETPUPOBAHHE HEKOTOPBIX BHIOB HPPAITHO-
HaJIbHBIX (DYHKIIHIA

20 | UnTerpupoBaHue TPUTOHOMETPUIECKUX (DYHKIIHH.

21 | BeiuucieHnue onpeaeneHHbIX HHTETpalioB o ¢popmyne Heiorona-Jleiibnuma. 3ameHna me-
PEMEHHON ¥ HHTETPUPOBAHHUE TI0 YaCTSAM B OIPEICICHHOM HHTETpaJIe.

22 | IlpunosxeHus ONpe/IeICHHOTO HHTETpaJia B TEOMETPHUH H MEXaHUKE (BBIYHCIICHHUE TUTOIIA-
Jeil miockux (Guryp, JUIMHBI KPUBOH).

23 | IlpunosxeHus: ONpPEeeIEHHOTO UHTETpaia B TEOMETPUH U MEXaHHKE (BBIUUCICHUE 00be-

MOB, IUIOIIA/IEN MOBEPXHOCTH).




24 | HecoOGcTBEeHHBIE HHTETPAIBI IEPBOTO U BTOPOTO POJIa, UX BBIUUCIICHHUE.

25 | Bagauu, mpUBOJALINE K KPATHBIM MHTErpajiaM. BorunciieHue JBOMHBIX HHTETPpajioB CBe-

JIEHUEM K MIOBTOPHBIM.3a1a4K Ha U3MEHEHHUE MOPSIKA MHTETPUPOBAHUS B IBOMHOM UHTE-
rpaie

26 | 'eomerpuueckue u pU3HMUECKUE MPUIOKEHHUS KPATHBIX UHTETPAJIOB, IPUMEPHI BBIYHCIIC-

HUA.

27 | KoHTpOJIbHOE TECTHPOBAHUE 110 KYPCY.

=

4. Y4eOHO-MeTOAMYECKOE M MH(OPMALIUOHHOE o0ecneyeHue

4.1. Hopmatusnbie 1o0KyMeHTbI H OCTob1

@I'OC 22.03.01. «MarepuanoBeieHue U TEXHOJIOTHH MaTepruanon».2020.

AxaneMuyeckuii yaeOHBIH TUTaH 10 HanpasieHuto noarotoBku: 22.03.01 MarepuanoBenenue
U TexHosoruu marepuanos. [Ipopuns: Marepuanosenenue u nudpossie TexHonoruu. Gopma
oOyuenus — ounas. 2023.

Marpuma k AVII1 22.03.01.02.- MatepuanoBeieHue 1 TEXHOJIOTHH MaTepuaioB. (MaTepuaio-
BezieHue 1 nugpoBeie TexHonorun). [Ipuem 2023/2024 r.r. 2023.

Vka3 I[Ipesunenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «CrpaTerun HayqyHO-TEX-
HOJIOTH4eCKOTro pa3Buths Poccuiickon denepanun.

[Tpuxa3z MunuctepcTBa o6pazoBanus u Hayku Poccuiickoit @eaeparuu ot 23.08.2017 Ne 816
«O06 yrBepxkaennn llopsaka MprUMeHEHHs] OpTaHU3aAIMsIMH, OCYIISCTBISIOIUMHI 00pa3oBa-
TEJIBbHYIO AEATEIbHOCTb, 3JIEKTPOHHOT0 00Y4EHUs, JUCTAaHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHO-
JIOTUH NpU peaau3aluu 00pa30BaTeIbHbIX IPOrPaMM».

4.2.  OcHoOBHasi JuTEpaTypa
Kynpssues JI.JI. Kpatkuii kypc maremarudeckoro ananusa. T.1. luddepenunanbHoe 1 UH-
TerpajibHoe McUUcIeHHs QYHKIMA OHON nepeMeHHOU. Psnbpl: YueOHuk [DeKTpoHHbIH pe-
cypc]: yue0. - DnektpoH. AaH. - MockBa: ®usmatiurt, 2015. - 444 c. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 -3ari. ¢ skpaHa.]

4.3. JlonoiHUTEJbHAs JUTEpATypa
Kpartkuit xypc BbIcIieli MaTeMaTUKH [DJIEKTPOHHBIA pecypc]: yuel. - DIJEeKTpOH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum pocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHna.


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

4.4, JnekTpoHHBbIE 00pa3oBaTeJbHbIE pecypchl

[IpoBenenue 3aHATUN U aTTECTALMI BO3MOYKHO B AUCTAaHIMOHHOM (popmare ¢ MpUMEHEHHEM CH-
CTeMbI AUCTaHIMOHHOTO oOy4eHus yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTtemaTnkay 3IEKTPOHHBIX 00Opa3oBareibHBIX pecypcoB (DOP) mo Bcem paznenam
MIPOrpaMMBl:.

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

aHanm3a
HuTerpanbHoe ucyrcaeHue
GYHKIMA OTHOM TePEeMEHHON
JuddepenunanpHoe ucumcie-
HUe PYHKINUN HECKOJBKUX TIe-
PEMEHHBIX

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

https://online.mospolytech.ru/local/crw/course.php?id=3362

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

MAaTHU4YCCKOI'O aHaIM3a

Pazpaborannbie DOP BKIIIOYAIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTBHI.
[Mopsinok npoBeseHust padOT B AUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTJCIBHBIMU PACIO-
PSOKEHUSIMH TIPOPEKTOPA 1O y4eOHOI padoTe 1/MiTH HEHTPOM Yu4eOHO-METOANIECKON paboTHI.

Kamnmﬁ CTYIICHT 06€CH€116H I/IHIH/IBI/I[[yaJII)HI)IM HGOFpaHquHHBIM ZIOCTyHOM K BJICKTpOHHOfI

6I/I6JII/IOT€KC MOCKOBCKOTO ITIOJIUTEXA

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

I/IHTepHeT-pecprH BKJIKOYAKOT y‘Ie6HO-MeTOI[I/I‘{eCKI/Ie MaTCpHraJibl B JICKTPOHHOM BUJC, ITPCII-

CTaBJICHHBIC Ha caiiTe mospolytech.ru B paznene: «lleHTp Maremarnueckoro ooGpa3zoBaHus

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

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

Ilone3nrie y‘le6HO-MeTOI[I/ILIeCKI/Ie )51 I/IH(i)OpMaLII/IOHHHe MaTepHuaJibl MIPCACTABICHBI HA cauTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(1)OpMaLII/IOHHO-TGHCKOMMYHHKaHHOHHOﬁ CECTHU «I/IHTepHeT» JJI1 OCBOCHU A

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

4.5. JIuneH3noHHOEe U CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoOe

o0ecneueHue
Ne| HaumenoBanue | PazpabGotuukI1O | octymuocts (iu- | Ccbuika Ha Enunslii peectp
(mpaBoobmnana- IIEH3UOHHOE, CBO- | POCCUHCKMX IPOrpaMM Ul
TEJIb) 0601HO pactpo- OBM u B/] (npu Hanmu4um)
CTpaHsEeMOE)
1 | AstraLinuxCom | OOO JIutieH3noHHOE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0OO "HOBBIE JIutieH3noOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'UN" 75



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
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

4.6. CoBpeMeHHbIe MPodeccHOHATBbHBbIE 0a3bl JAHHBIX U HHGOPMAILHOHHBbIE CIIPa-
BOYHBIE CHCTEMbI

Ilepeyenns pecypcoB cetu UHTepHeT, JOCTYNHBIX /IJIS1 OCBOEHUS JUCHUILIMHBI:

HaumeHnoBanue Ccblika Ha pecypce JocTtynmHocTh

NudopmannonHo-cnipaBoYHbIe CHCTEMBbI

Hocrtynna B cetn Un-
TepHeT 0e3 orpaHuye-
HUHI

https://stackoverflow.co

StackOverflow
m/

Nudopmannonnsie pecypesl Cetu

KowcymrantlTmoc http:// www.consultant.ru | locrymHo

[Topran ®enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTeNbHbIX cTan- | http://www.fgosvo.ru. HocrtymHo
JApTOB BBICLIETO 00pa30BaHUS

JIeKTPOHHO-0U0JIMOTEYHbIE CHCTEMBI

Jlaub https://e.lanbook.com/ JoctynHa B cetu UH-
TepHeT 0e3 orpaHuye-

1304071
IPR Books https://www.iprbookshop | doctynna B cetn Wn-
ru/ TepHeT 0e3 orpaHuye-

1304071

IIpogdeccnonanbHbie 0a3b1 JAHHBIX

basa maHHBIX HAYYHOM SJIEKTPOH- http://www.elibrary.ru HocrtyrmHo
HOM 6ubIHOTEKH
(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | JdocrymHo
TuTeMaTnyeckas pedepaTuBHO-O010-
nuorpadpudeckas u
HayKoMeTpHuueckas (O0ubmuomerpu-
yeckas) 0aza JaHHBIX



http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/

5. MaTepua/IbHO-TeXHHYECKOe 0O0ecnedeHne TN CHNILTHHbI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00ECIIeUnBaeT IPOBEJCHUE BCEX BHUJIOB
3aHATHUH, IPElyCMOTPEHHBIX YY€OHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAaHUTAPHBIM H
IIPOTUBOIOKAPHBIM IIPAaBUJIaM U HOPMaM.

Kadenpa «MaTtemaTuka» He pacroiaraeT COOCTBEHHBIM ayIUTOPHBIM (POHIOM H UCIIOIb-
3yeT yuyeOHble ayIuTOPUU U3 0011ero GoHa yHUBEpCUTETA.

ITpu HEOOXOAMMOCTH ISl IPOBEACHUSI MHTEPAKTUBHBIX IIPAKTUUECKUX 3aHATUN UCIIOIb3Y-
I0TCS KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeTozmqecKne PECKOMEHIAIUHN

6.1. MeTounquKne PECKOMEHIAIIUA NJIA IIPEroaaBaTeast
0o OpraHv3anuu oﬁyqul/m

[Ipexxne Bcero, caenyeT oOpaTUTh BHUMaHHUE CTYAEHTOB Ha TO, YTO MPAKTUYECKU BECH U3Y-
YaeMblii UMU MaTepuai He TpeOyeT Kakoi-mubo crienuanbHON (JIONOTHUTENBbHOM) MOATOTOBKU U
BIIOJIHE MOKET OBITh YCIIELIHO U3YYEH, €CJIU CTYAECHThI OyyT MOCEIIATh 3aHSTHSI, CBOEBPEMEHHO
BBITIOJTHSATH JOMAIITHUE 33JJaHUS U MTOJIH30BaThCs (TIPU HEOOXOAMMOCTH ) CHCTEMOM TITAHOBBIX KOH-
CyJIbTallUi B TEYEHUE KaXKJIOro ceMmecTpa. Bomrenmme B Kypc MaTaHaJIA3a pa3leibl SBISIOTCS
KJIACCUYECKHMH, B TO K€ BPEMsI OHH [TPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT LIMPOKOE pac-
IIPOCTPAHEHHE IS PELICHUS PA3HOIO pOJa 3a7a4 BHYTPU CaMOM MAaT€MATHUKU U IPUKIIAIHBIX 3a-
nad. X ocBOeHHE MOMOXKET CTYJIEHTaM JIOTMYECKHM BEPHO, ApIyMEHTHPOBAHO U SICHO CTPOMUTh
YCTHYIO U IUCbMEHHYIO PEUb, YCIIEUIHO NPUMEHATh HAKOIUIEHHbIE 3HAHUS B MPOPECCUOHAIBHON
JEeSATEIbHOCTH.

HeobOxomuMo ¢ caMoro Havasa 3aHSITHA PeKOMEHOBATh CTYACHTaM OCHOBHYIO U JIOTIOJ-
HUTENBHYIO JTUTEPATYPY, a B KOHIIE CEMECTPA AaTh CIIUCOK BOIIPOCOB IS TIOATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHsATHM IO JUCHUIUIMHE CIeyeT 00513aTeIbHO MPOMH(DOPMUPOBATh CTYICH-
TOB O BUJ€ U opMax TEKyIIeH U MPOMEKYTOUHON aTTeCTallUi O AUCHUILIMHE, CPOKAX UX MPO-
BEJICHUS, YCIIOBUSX JIOMYCKa K MPOMEKYTOYHOM aTTeCTallu, IPUMEHSAEMBIX BUaX IPOMEXKY-
TOYHOT'O KOHTPOJIS.

N3noxenne T€OpEeTHYECKOro MaTepHualla JOJDKHO COMPOBOXAATHCS HIUIFOCTPATUBHBIMHU
IpUMEpaMH, TIIATETFHO OTOOPAaHHBIMU IpenojaBaTeiaeM TakK, YTOObl TEXHUYECKHUE TPYAHOCTU U
BBIKJIQ/IKH NP PEIICHUH 33]aul HE OTBJIEKAJIN OT IJIABHOTO: OCMBICIIEHUS UJIeU U CYTH IPUMEHSI-
eMbIX MeToZ0B. CiiefyeT Bcerna yka3blBaTb IPUMEPBI IPAKTUUECKOIO IPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHUSAX YpaBHEHUU U pOpMYyII.

[IpakTHyeckue 3aHATHS JOJKHBI OBITH OPraHU30BaHBI IpenoaBaTeaeM TakuM 00pas3oM,
YTOOBI OCTABAJIOCh BPEMsI Ha MEPUOJUYECKOE BBIMOIHEHHE CTYIEHTaMU HEOOJBIION caMOCTOsI-
TEJIbHOW PabOThI B ayJIUTOPUU JJISl IPOBEPKU YCBOCHUS M3JI0KEHHOI'O MaTepHara.

[IpenogaBaTens, Benymuii IpakTHUECKUE 3aHATHUS, JOJHKEH COTIIACOBBIBATh yueOHO-TEMa-
THYECKUH IJIaH 3aHATHH € JIGKTOPOM, UCIIOJIb30BaTh €AUHYIO CUCTEMY 0003HAYCHHH.

[IpenonaBaTento cieayeT 10OMBAaTHCS CUCTEMAaTHUYECKOH HENMpPepbIBHOW PadOThl CTY/CH-
TOB B T€YEHHE CEMECTPa, HEOOXOMMO BBISBIISATH CUIbHBIX CTYJACHTOB U MPUBJIEKATh X K HAYYHOM
paboTe, K y4acTHIO B pa3HOTO pOja OJIMMIIMAgaX U KOHKypcax.

CTyaeHT IOoKeH OIyliaTh 3aMHTEPECOBAHHOCTD IIPENOIaBaTelsd B JOCTH)KECHUN KOHEY-
HOTO pe3ylbTaTa: B MPUOOPETEHHHM OOy4aroIMMUCS MPOYHBIX 3HAHWN, YMEHUH M BIaJICHUS
HaKOIUIEHHOW MH(pOpMAIUEH I peleHus 3a1a4 B Ipo(heCcCuOHaTbHOM IeITeTbHOCTH.

6.1.1. Oo0pa3oBaTejbHBbIE TEXHOJIOTHI

IIpoBeneHue 3aHATUI U aTTECTALUN BO3MOXHO B JUCTAHIIMOHHOM (popMare ¢ IPUMEHEHUEM CHU-
CTeMBbI JucTaHIMoHHOTro 00y4yenus ynusepcuteta (CO-LMS) Ha ocHOBe pazpaboTaHHBIX
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kadenapor «Marematrka» 3IEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pazmenam
IIpOrpaMMsl (CM. 11. 4.4).

[MTopsimok mpoBeaeHus paboT B IUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTACIbHBIMU
pacropsHKeHUAMHU MPOPEKTOpa Mo y4eOHOH pabdoTe W/WIM HEHTPOM y4yeOHO-METOIUYECKOi pa-
OOTBI.

6.2. MeTtoauueckue yKazaHus JAJsi 00y4alOMMUXCHA MO0 OCBOEHUIO
JAUCIHUILTHHBI

Paznea 1: nudpepenunanbHoe ncunciaenue GyHKIuii 01HOIM nepeMeHHOM

[Ipu uzydenuu nuddepenHnuanbHOro ucyrcieHus GyHKIMA 0THOM epeMeHHo oOpaTute
BHHUMaHUE Ha MOHATHE Mpeaeia (yHKIUKA B TOUYKE U METObI ero Beruucienus. [Ipenen — onHo u3
OCHOBHBIX IMOHATUNA MaTeMaTU4ecKoro aHanuza. llpu Bblll(ﬁgne@u/m MPENENIOB (byHKﬁ\I/II/I Hazo,
IpeXae BCEro, BBUICHUTH XapaKTep HEOIPEICICHHOCTH , ,0-00,00—00,1% ", YroGmr

o~ )
OBJIAJIETh TEXHUKOMN peIlIeHUs 3a7a4 Ha BbIYUCIIEHUE NIPEIEIOB, HA/I0 3HATH JIBa 3aMEYaTesIbHbIX
npejena, Tabauily SKBUBAJICHTHBIX OECKOHEUHO MaJIblX, paBuio Jlonurans, pa3auuHble IPUEMbI
PaCKpBITHSI HEOTIPEIEIIEHHOCTEH B 3aBUCUMOCTH OT BHJAa (YHKIIUU U PEIIUTH TOCTaTOYHO OOJIb-
110€ KOJIMYECTBO 3a/1a4.

[Ipy m3ydeHUH TeM, MOCBSIICHHBIX MPOWU3BOTHOW M AuddepeHnrany (yHKIUH, HaJI0
OCMBICJIMTh UX T€OMETPUUYECKHI CMBICII, IOHUMATh pa3inyue MeX1y HUMHU (JuddepeHman - 3To
TJIaBHAs JIMHEHHAas 9acTh npupamieHus Gyakun). TBepao 3HaTh (Kak TabIuIly yMHOKEHuUs) (op-
MyJbl auddepeHInpoBaHUsl OCHOBHBIX 3J€MEHTapHbIX (QyHKIMIA U npaBuia auddepenunpona-
HUs (Bce, KOHEYHO, HO 0COOEHHO NpaBmiIo AudGepeHInpoBaHus CI0KHON QYHKIIUN).

OOpaTtuTe BHUMaHUE TaKke Ha 0coO0eHHOCTH U depeHIpoBaHus QYHKIUHN, 3aJaHHBIX
B HESIBHOU (popMe, TapaMeTpUUecKH, Ha MpueM JorapudMudeckoro nuddepeHmpoBaHus.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHSTh aITOPUTM UCCIIEAOBaHUs (PYHKIUI U TocTpoe-
HUs TpaUKOB: ONpeieTIeHIE TOUEK pa3pbiBa (M UX KJIaCCU(PHUKAIUIO), aCUMITOT Ipaduka (BepTu-
KaJIbHOM, HAKIIOHHOW, TOPU30HTAIIbHOMN ), HEOOXOAUMBIE U JJOCTATOYHBIE YCIOBHSI MOHOTOHHOCTH
(GYHKIMH, CYIIECTBOBAHUS JOKAJIBHOTO 3KCTPEMYyMa, IPOMEKYTKOB BBIMYKJIOCTH U BOTHYTOCTH
(GyHKIMHU ¥ TOUeK neperuoa.

Pazgen 2: nuddepenunaibHoe HcuncaeHne PYHKIMI HECKOJIBKHUX NepeMeHHbIX

HpI/I HU3YUCHUU NAHHOTO pa3aciia O6paTI/ITC BHUMAHHUC HA TO, UTO Q)YHKHI/ISI ABYX IICPEMCH-
HBIX HMECCT Hal"J'ISII[HI)II\/JI FCOMeTpI/ILIeCKI/Iﬁ CMBICJI — 3TO ITOBEPXHOCTH B TPEXMCPHOM IMTPOCTPAHCTBEC

Hano ocMBICINTE IIOHSATHS YaCTHBIX MMPOU3BOAHBIX U ITOJIHOTO I[I/I(b(I)CpCHI_II/IaHa 1 0COOCH-
HOCTb HMX BBIYMCJIICHUSA, OBJIaAACTDb TEXHHUKON BBEIYHCICHMUS MMPOU3BOAHBIX OT CIIOJKHOM (IJYHKLII/II/I

HECKOJIbKUX NepeMeHHbIX. ClieyeT oOpaTuTh BHUMaHHUE HA TO, YTO I QyHKUUU Z = Z(X, y)
0%z 0%z
CMCIIAHHBIC YaCTHBIC HpOI/I3BO,Z[HBIC BTOpOF (0] nopﬂm{a paBHBI Mexcny CO601>12 = (TCO'

oXoy  Oyox

pema [lIBapiia), To ecTh OpsIOK TUDPEepeHITPOBAHUS HE UMEET 3HAYCHHUS.

Jliia GyHKIUMY HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (QYHKIIUU B IPOU3BOJILHOM
HaNpaBJICHUU XapaKTepU3yeTCsl MPOMU3BOIHOM 110 HANpaBJIEHUIO, a HAaMOOJIbINask CKOPOCTh U3Me-
HeHus QYHKIMK OyJIeT B HaNpaBJIeHUH BEKTOpa I'PaiueHTa.

Craenyer oOpaTtuTh B 3TOH TeMe BHUMaHUE Ha HEOOXOJMMOE U JOCTATOUYHOE YCIOBHS CY-
IIECTBOBAHUS IKCTPEMYMa (PYHKIIMU HECKOJIBKUX ITEPEMEHHBIX.
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Pa3nen 3: uHTErpajbHoe UCYHCIEHHE

B unTEerpasibHOM MCUMCICHUM pellaeTcs 3ajqada, oOpaTHOM TOW, KOTOpas paccMaTpuBa-
nack B B hepeHIMaTbHOM HCIUCTICHMM: HeoOX0muMo Haiftn aist nannoi dynkuun T (X) Takyro

(byHKIHIO, TPON3BOIHASI OT KOTOPO ObLIa OBl paBHa 3aanHON. VIHTEerprpoBanue QyHKIHMNA — J10-
CTaTOYHO CJIOXKHBIN pa3Jiesl MaTeMaTHKH, OBJIaJIETh KOTOPHIM MOKHO TOJIBKO, €CIIH CTY/IEHT «BO3b-
MET» JJOCTaTOYHO OOJIBIIOE KOJTMYECTBO HMHTETPAJIOB PAa3HOTO TUIIA.

Hano tBepao 3HaTh Ta0nMIly HHTETPAJIOB OT OCHOBHBIX 3JIEMEHTApHBIX (YHKINUH, OCHOB-
HBIE METO/IbI HHTETPUPOBAHMUS (3aMEeHa IEPEMEHHOM, ITOJIBEICHHE 1101 3HAK An(dhepeHnnana, -
TErPUPOBAHUE IO YACTSM, IPUEMBI BBIYUCICHUS UHTETPAJIOB OT PALIMOHAIBHBIX Ipo0OeH, OT pas-
HOTO THUIIA TPUTOHOMETPUIECKUX (DYHKITHIA).

Hazio ocMbIcIUTh €AMHCTBO MOAX0/1a K TOCTPOCHUIO ONPEACTICHHBIX, KPATHBIX, KPUBOJIU-
HEWHBIX, MOBEPXHOCTHBIX MHTETPATIOB — MOCTPOCHHE HEKOTOPOH MHTETPATBHONW CYMMBI H IIpe-
JIETIbHBIN MTEPEXO/.

3HaTh TEOMETPHUECKUIT CMBICT H OCHOBHYIO (DOPMYITy BBIYHCIICHHUS OTIPEIEICHHBIX HHTE-
rpanoB — popmyny Hetotona — Jleiitbnuma, reomeTprueckue u GU3NIecKue MPHIIOKEHHsI OTpe/ie-
JICHHBIX W KPAaTHBIX MHTETPAJIOB, YMETh HAXOAWUTH IUIOMIAAb IUIOCKON (HUTYpBI, JUIMHY KPHUBOM,
00BEM U IIIOMIA/Ib TOBEPXHOCTH TEJ BPAILICHHUS.

7. ®OH/ OLIEHOYHBIX CPEJICTB

@DoHJ OLIEHOYHBIX CpelCTB mpencTanieH B [Ipunoxenun 2 x paboudel mporpamMmme M BKIIOYAET
pa3aenbl:

1. MeTo b1 KOHTPOJISL ¥ OLICHUBAHUS PE3yIbTaTOB O0yUYCHHSI.
2. lllkana 1 KpUTEPHH OLIEHUBAHUS PE3YJIbTATOB O0YUIEHUSI.
3. O1ieHOUHBIE CpeJICTBA.

3.1. Texymmmii KOHTPOITb.

3.2. [IpomesxyTouHas aTTecTanus.
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Ilpunoscenue 1

TemaTu4ecknii IAH JUCHUILIHHBI «MaTeMaTHYeCKUIT AaHATHU3)» M0 HANIPABJIEHUIO NOATOTOBKH
20.03.01 «Texnochepnasi 6e30MACHOCTD)
Hpodpnian: «IIpupogooxpanHbie OMOTEXHOJIOTHID)
«IKO0JIOTHYECKAS U POU3BOACTBEHHAS 0€3011ACHOCTD)

(0axanaBp)
®opma 00y4eHUs1 — OUHASA
I'op npuema 2023/2024
Buabl yueOHoit padoThl,
Buabl camocTosiTe/IbHOM pa- ®opmbl
BKJIIOYasi CAMOCTOATEIbHYIO 6OThI
padoTy CTyIeHTOB arrecra-
= s ’
e 5 2 E CryaenToB uuu
o Paznen < % g U TPYA0E€MKOCTb B 4acax
5]
= %
@ &} Pe-
J | I/C | JIad | CPC | KCP | K.P. | KIL. | PTP | ¢pe- | K/p | O 3
par
Bropoii cemecTp
Paznea 1. uddepenunanbHoe uc-
yuciaeHue GyHKUHUA 0IHOM epeMeH-
L1 | oit. Yncrosas ITOCJIEI0BATEIBHOCTD. 2 1 2 2 4 +
ITpenen unciaoBOM MOCIEN0BATEILHOCTU
U ero cBorcTsa. [IpaBuina npenenpsHOro
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nepexona. @ynkuus. [Ipenen GpyHkumu.
Teopemsl o ipeaenax GyHKIHH.
Boiraua 3aganuid PI'P Ne 1 mo mare-
MATHYECKOMY aHAJIH3Y.

1.2

IlepBblif 1 BTOpOM 3amMeyaTeIbHbIC TIpe-
nenbl. beckoHeuHo Masbie 1 OECKOHEYHO
0OJIbIlIE BEJIMYUHBI. DKBUBAJICHTHBIC
OECKOHEYHO MaJlble BETUYUHBI. Packpsi-
THE HEOIPENEICHHOCTEN pa3HOro THIIA.

13

HenpepsiBHOCTH QyHKITHIT B TOUKE U HA
npomexxyTke.  OIHOCTOpPOHHME — IIpe-
nensl. Touku paspbiBa (QyHKIMH, HX
KJIaCCU(UKALIHS.

14

[TpousBognas Qynkuuu. ['eomerpuue-
CKMIl M MEXaHMYECKHI CMBICI MpOuU3-
BoaHoOU. [IpaBuna nuddepennupoBanus
U (OpMYJIBI BEIYUCIIECHHS TPOU3BO/IHBIX.
Tabnuua npou3BOAHBIX OCHOBHBIX 3JI€-
MeHTapHbIX QyHKUui. Texnuka audde-
PEHLIMPOBAaHUS

15

Huddepennman. [IpousBoansie u nud-
depeHnuanpl BeICIIUX mopsakos. [Ipu-
OJIMKEHHBIC BBIYHCIICHHUS C TTOMOIIBIO
nuddepeHIranos.

1.6

IIpaBuno Jlonurana. ®opmyna Teiinopa.
PaznoxxeHnss OCHOBHBIX 3J€MEHTapHBIX
bynkuuit mo gopmyne Teiinopa. [pu-
ONMM)KEHHBIE BBIYMCIICHUS C IOMOIIBIO
dopmynsl Teitnopa.
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1.7

OcHoBHBIE TeopeMbl nuddepeHImanb-
HOTO  HWCYHUCICHUs. MOHOTOHHOCTh
byHKIIMH, SKCTpeMyMbl. HeoOxomumblie
U JIOCTaTOYHBIC YCJIOBUS MOHOTOHHO-
CTH, JJOKaJIbHOTO 3KcTpeMyMa. ccieno-
BaHHME BBIMYKJIOCTH rpaduka (yHKIUU.
Touku neperuoa.

1.8

O6mas cxema uccienoBanus GyHKIUY U
noctpoeHuss ee¢ rpaduka. CBoiicTBa
GbyHKIMI, HENpepbhIBHBIX Ha OTpE3Ke.
Haubonbiiee 1 HauMeHblee 3HAUYCHUS
(GyHKIIMY Ha OTpe3Ke.
CamocrosiTesibHas padora Nel Ha ce-
MHHape Mo (PYHKUHMAM OJHOI mepe-
MEeHHOI

1.9

Pa3znen 2. dyHKUMA HECKOJIbKHX Iie-
pemMeHHBbIX. [Ipenen u HenpepbIBHOCTb.
OCHOBHBIE  CBOWMCTBAa HEMPEPHIBHBIX
dbyukuii. YactHeie nmpousBoaubie. [Tom-
HBIN TuddepeHnmar.

Boigaua 3axanuii PI'P Ne 2 no ¢pyHk-
MM HEeCKOJbKHX MepeMeHHbIX

1.10

[Ipou3BoHbIE CIOXKHON (PYHKIIMU He-
CKOJIbKUX TepeMeHHbIX. YacTHble mpo-
U3BOJHBIE U AU(depeHLranbl BICIINX
nopsinkoB. Teopema IllBapma. IIpous-
BOJ[HAs 11O HANPABIICHUIO. [ pasneHt.

10

111

OKcTpeMyM (pYHKIUU HECKOJIBKUX Mepe-
MeHHBIX. HeobxoarMble U JocTaTouHbIe
YCIIOBUS SKCTPEMYMa.

11

16



CamocrosiTesibHasi padora Ne2 Ha ce-
MHUHape M0 (PYHKUHMAM HECKOJbKHX
nepeMeHHbIX

112

Pa3znen 3. UnTerpajibHoe HcYHCIeHHE
[TepBooOpasnas. HeonpeneneHHblid UH-
Terpajl U ero cBoicTBa. Tabiuma uHTE-
rpajioB OT OCHOBHBIX 3JIEMEHTAPHBIX
byHKIMA. MeToJ HemocpeaCTBEHHOTO
WHTETPUPOBAHUSL.

Boigaua 3aganuii PI’P Ne 3 mo maTe-
IPAJbHOMY MCYHCJIEHHIO

12

1.13

HHTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI
HEPEMEHHOM, MO/BEICHUEM IO/ 3HAK
muddepennmana. MeToa UHTETPUPOBA-
HHS 110 YaCTsIM

13

1.14

HuTerpupoBanue panuoOHAIbHBIX JIPO-
Oell MHTEerpupOBaHUE HEKOTOPHIX BUI0B
UPPALMOHATIBHBIX U TPUTOHOMETpUYE-
CKUX (QYHKIUH.

14

1.15

3ara4yy, IpUBOJAIINE K IOHATHIO OIpe-
JeneHHoro uHrerpana. CBoMCTBa ompe-
neneHHoro uHrerpana. ®opmyna Hero-
ToHa-JleiiOHMIa. 3amMeHa epeMeHHON U
MHTETPUPOBAHUE 10 YaCTsM B OIpee-
JIEHHOM MHTErpae

15

1.16

[IpunoxeHnus ONpENEICHHOTO HHTe-
rpajia B T€OMETPUU U MEXaHUKE (BBIYHC-
JeHWe IUIom@aAe MIoCKuX (uryp,
JUTMHBI KPUBOH, 00bEMOB, TUTOIIAICH T10-
BEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTErpasbl IEPBOTO U
BTOPOT'0 pOJA, UX CBOMCTBA.

17

17



3ajauu, TpUBOASIINE K KPAaTHBIM MHTE-
rpainam. JIBOWHOW W TpPOWHOW UHTE-
rpaJibl, UX CBOMCTBA. Beluncienue 1Boii-

+
118 | ypix MHTETPAJIOB CBEJIEHUEM K IMOBTOP- 18 6 4
HeIM. ['eomerpuueckue u Qusnueckue
MPUJIOKEHUS KPATHBIX MHTErPajIoB
KonTpoJsbHoe TecTupoBanue
dopma arTecTanumu 19-21
Bcero yacoB o AucHUILINHE 3 3
18| 54 72 caM.
PT'P
pao.
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Ilpunoxncenue 2

®OH/I OIEHOYHBIX CPEJICTB
MO JUCHUATLTAHE

«MarteMaTHYECKHUHA AaHAJIN3)

Hanpasnenune noarorosku: 20.03.01 «TexnocdepHast 6e30macHOCTH

[podunns: «[IpupomooxpanHbsie OMOTEXHOTOTUNY, « DKOJIOTUYECKasi M MPOU3BOACTBEHHAs Oe301ac-
HOCTB»

Kadenpa: «MaremaTrka

1.MeToabl KOHTPOJISA U OLICHMBAHUS Pe3yJIbTATOB 00y4eHHs

J1J1s KOHTPOJIS yCTIeBAeMOCTH U KayecTBa OCBOCHUS AUCLUILIIMHBI HACTOSIICH TPOrpaMMOit
MPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH yCTIeBaeMOCTH (TEKYIIUHA KOHTPOJIb);
- IPOMEXYTOYHas aTTecTalus (3K3aMeH).

2. lllkana u KpUTEPUH OLICHUBAHUSA Pe3yJIbTATOB 00y4eHHs
®opmMa NPOMEKYTOYHON aTTEeCTALMU: IK3aMEeH

ITpomesxyTouHas arTectanus oOyyaromuxcs B popMe sK3aMeHa IPOBOJUTCS IO pe3yibTaTaM
BBITIOJTHEHUSI BCEX BUJIOB yueOHOU pabOoThI, IPETyCMOTPEHHBIX YU€OHBIM IJIAHOM IO JAHHOM HCIU-
IUIMHE, TP TOM YYMUTBIBAIOTCA PE3yJbTaThl TEKYLIETO KOHTPOJISI yCIIEBAEMOCTH B TEUEHHE Ce-
MecTpa. OneHKa CTEeNeHH JOCTHKEHUS 00Yy4aloIMMUCS MJIaHUPYEMbIX pe3ysbTaToB OOydeHHUs 10
JUCLHUIIIIMHE TIPOBOJUTCS MPENOJABaTEIEM, BEAYIIUM 3aHATHS 110 TUCIMILUIMHE METOJOM IKCIIEPT-
HOM oueHKH. [1o uroram nmpomMeKyTo4HON aTTECTALMU 110 TUCHUILINHE BBICTABIISIETCS OLEHKA «OT-
JUYHOY, «XOPOIIOY, «yAOBIECTBOPUTEIBHO» UIH «HEYIOBIECTBOPUTEIBHOY.

Ixana oueHuBaHuA Onucanune

BeinonHeHsl Bce o0si3aTelbHbIC YCJOBHSI NMOATOTOBKH CTY-
AEGHTA K IPOMEXKYTOYHON aTTecTauMu, IPETyCMOTPEHHBIE
porpaMMoi TUCIMIUIMHBL. CTYyIEeHT JEMOHCTPHUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTENSIM, IPUBEICHHBIM B
OtnnuHO TabIMIaX, ONepuUpyeT NPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMU,
HaBbIKaMH, PUMEHSET UX B CUTYallUAX IMOBBIIICHHOW CII0XKHO-
ctu. Ilpu »TOM MOryr OBITH JNONYLIEHBl HE3HAUYUTEIbHBIC
OLIMOKM, HETOUYHOCTH, 3aTPYAHEHMs MpPH IMEpeHoce 3HaHWM u
YMEHU Ha HOBbIE, HECTAH/IAPTHBIE 3a7a4H.
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Xopoiio

BoinonHensl Bce 00si3aTesibHbIE YCJOBUSI NMOATOTOBKHU CTY-
JAeHTa K IPOMEKYTOYHOH aTTecTalluH, IPEIyCMOTPEHHBIE
nporpaMMoil tucuuIuiibl. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB I10KA3aTeNsIM, IIPUBEICHHBIM B
TabIuIax, onepupyeT NpUOOPEeTEHHbIMU 3HAHUSMU, YMEHUSIMH,
HaBbIKaMu. B To e BpeMs Ipu 0TBETE J0MYCKAeT HECYIECTBEH-
HbI€ MOTPEIIHOCTH, 3aJ]aul peliaeT ¢ HeJoYeTaMH, HE BIIHSIO-
MU Ha OOITUI X0 pelIeHUS.

Y 10BIIETBOPUTENBHO

BeinonHeHsl Bce 00si3aTesIbHBbIE YCJOBHS NMOATOTOBKH CTY-
AeHTa K NPOMEKYTOYHOH AaTTeCTallMu, TNPEIyCMOTPEHHBIE
nporpaMmoil qucuuiuinHbl. CTyIeHT AEMOHCTPHPYET COOTBET-
CTBH€ 3HaHWH, YMCHHUI, HABBIKOB ITOKA3aTEIISIM, IIPUBEJACHHBIM B
TaOJIMIIaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHSIMH,
HaBbIKaMd. HO TIOKa3bIBaeT HeriryOOKne 3HAaHUS, IPU OTBETE HE
JIOTIyCKaeT IpyObIX OUIMOOK WM IIPOTUBOPEUMi, OJJHAKO B (op-
MYJHPOBAaHUN OTBETA OTCYTCTBYET JIOJDKHASI CBSI3b MEX[y aHa-
JU30M, apryMEeHTaluell W BBIBOJAMH, B PEIICHUH 33]a4 MOTYT
coJiepKaThes rpyOble omuOKu. 11 moay4YeHus PaBUIIbHOTO OT-
BeTa TpeOyIOTCs YTOUHSIOLINE BOIPOCHI.

HeynosneTBopuTENbHO

He BpimonHeHbl o0si3aTe/ibHBbIE YCJOBHSI NOATOTOBKH CTY-
JAEHTAa K IPOMEKYTOYHOH aTTeCTallMH, IIPEIyCMOTPEHHBIC
nporpammont nucuuiuinHel, MJIM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB IIPUBEICHHBIM
B Ta0/IHLaX, TOIYCKAIOTCS 3HAYUTEIbHbBIE OIIMOKH, POSIBIIAETCS
OTCYTCTBHE 3HAHUM, YMEHUMN, HABBIKOB IO PsALy IOKa3aTelew,
CTYJEHT HUCIBITHIBAECT 3HAYUTEIbHBIE 3aTPYIHEHHUs IIPU ONEPU-
pOBaHUU 3HAHUSAMU U YMEHUAMU.

3. OueHoO4YHbIE CPEACTBA

/1

HaumenoBanue
OIIEHOYHOTO CpeI-
CTBa

[Ipencrasnenue ome-
HOYHOTO CPEZCTBA B
DOC

KpaTkas xapakTepucTiKa OlleHOYHOIO
cpeAcTBa

KonTponbnas (ca-
MOCTOSITEIbHAs )
pabora

(KP)

CpencTBo MpoOBEPKH YMEHHMI NPUMEHSATH
MIOJIyYEHHBIE 3HAHUSA IS PEIICHUs 3a7a4
ONPENIETIEHHOT0 THIA N0 TEME WIH pa3-
Jey

KOHTpOJ’IBHBIG 3ajga-
HUs
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2 | Pacuerno-rpadu-
yeckas padora

(PTP)

CpencTtBo NMpoBEPKH YMEHUN IPUMEHATH
MOJIydeHHBIE 3HAHUS T10 3apaHee orpese-
JICHHOM METOIMKE Uil DPEUICHUs 33134
WIA 3aJaHdil 10 MOAYNIO WM JHCLHU-
IUIMHE B LIEJIOM.

Kommiekt  3amanuit
JUTSL BBITIOJTHEHUS pac-
4eTHO-TpaUuecKon
paboThI

VeIl onpoc,

CpeacTBO KOHTPOJIS,, OPraHU30BaHHOE KaK
crieraabHas Oece/a neIarornueckoro pa-
0OTHUKA C OOYy4aroNIMMCSl Ha TEMBI, CBS-

Bomnpocsl o

CKHUX 3aJIaHUU.

3 cobecesloBaHNe, | 3aHHBIE C U3y4aeMOM JUCLIMIUIMHON, ¥ pac- | TeMam/pa3zaernaM IHc-
(YO) CYMTAHHOE HA BBIICHEHUE 00beMa 3HAHUM LUTIIUHBI
00y4Jaroerocss 1o OIPEAEIEHHOMY pa3-
NIy, TEME, IPOOIEME H T.IL.
Cucrema CTaHIapTH3MPOBAHHBIX 3aJaHUH,
4 Tect [TO3BOJISIOIIAs ABTOMATU3UPO- B
apUaHT TecTa
(1) BaTh IIPOLIENAYPY U3MEPEHUS YPOBHS 3Ha-
HUI ¥ YMEHHU# 00YYaromerocs.
5 | Dk3amenannonubie | CpecTBO MPOBEPKH 3HAHMH, YMEHHH, | DK3aMEHAIHOHHBIC
OUJIIETHI HaBLIKOB. MOKET BKJIFOYATh KOMIIJIEKC T€O- | OMJICTHI
(3B) PETHYECKUX BOIPOCOB, 3aja4, MpaKTHYe-

OI_IGHOLIHBIC CpeacCTBA TECKYIICTO KOHTPOJIA YCIICBAEMOCTU BKIIFOYAOT KOHTPOJIbHBIC BOIIPOCHL
" 3a71aHUs B (1)OpMC 0JIaHKOBOT'O TECTUPOBAHUA TSI KOHTPOJIA OCBOCHHA 06y‘IaIOHII/IMI/IC$I pasaciioB

JUACUUIUINHBL, ipueM PI'P.

3.1. Tekymuii KOHTPOJIb

Coneprxanue pacyeTHO-rpadpuuecKux pador.

PacuerHo-rpadpuueckas padora Nel no nuddepennuaabHoMy UCHUCTeHUIO QyHKIMA OTHO

nepeMeHHOoMN

KpaTkoe conep:xanue u 3Tarbl pacueTHO-rpaduueckoit padboThl:
[Tpenen uncnoBoO MOCIEIOBATENBHOCTH, TIPEIET (PYHKITHH.
HccnenoBanue pyHKIINN HA HEIPEPHIBHOCTb.

Brruncnenue npon3BoaHbIX (YHKIINU.

UccnenoBanue GyHKINHU, TOCTpOeHNE TpaduKOB.

PacueTHo-rpaduueckasi padora Ne 2 mo pyHKIMAM HECKOJIBKHX NepeMeHHbIX.

Kpatkoe conepxanue pacueTHO-TpadhuuecKkoi paboThI:
OYHKINH HECKOJIBKUX TIepeMeHHbIX. YacTHbIe Tpou3BoiHbIe. [Ipon3BOHBIE OT CIOKHBIX (yHK-
. [Ipon3BoHas o HAMPaBICHUIO U TPAJUEeHT. DKCTpeMYM (DYHKLINHU ABYX MEPEMEHHBIX.

PacueTHo-rpaduyeckasi padora Ne 3 1o HHTErpajibHOMY HCUHCIEHHUIO.

KpaTkoe coneprkanue 1 3Tamnsl pacueTHO-Tpaduyeckoil paboThI:

Ilepeuiii oman:

Mertoanl HUHTCTPHUPOBAHUA. Brruncienue HEOMPCACIICHHLIX HHTCTPAJIIOB.

Bmopoii sman:
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[TpunoxkeHus onpeaeaeHHbIX HHTErpaioB. MccnenoBanrue cXxoAMMOCTH HECOOCTBEHHBIX MHTETPa-
JIOB.

KommiiekT 3aganuit
JJIS BBITIOJIHEHUSI pacuyeTHO-Tpadudeckux pador (PI'P)
no gucuuiuiniae «MaTteMaTHYeCcKHid aHAJIH3»

Teopus npenesoB u nudpdepeHupoBanne PYHKIHU OHOM IepeMeHHO

1. Haiitu npenens:

2 2
i G -(+n) i 2B’ +3

”*W(1+n)2—(2—n)2' N Yn+5+n
(2”2 =+ n2

lim| ——3| imn( == -n) (10"

’ n2 +1 ! 21 =Y

oo 202 41 nosao lim | |

\ ) nsel N+l )
2 2

lim 2X +11x+15. lim 4x _

x—>-3 X4+3 x-0 Sin 3Xx

lim 2mt 5n—1 lim sin 3x lim (1—3X)ctg7x

oo 3n+2 " 5n x—0 1-— ex2 x—>+0

0, x<-m
2. UccnenoBath Ha HENIPEPBIBHOCTD M BBIMOJIHUTB YEPTEK: Y =4SiNX, —T <X<0

ht, x>0

3. Haiitu npou3BoAHYIO (PYHKIHH:

—

3 2 .
:2(3)( A X Z)Iyzlnarcsm 1-e*,

y 1541+ x
fx=3t2+l
y:arctg—th_Cth. M-
2
<| (8 \
y=sin  _t|
(I
COS6X 1 .
- PR = arctg? ——— +sinin2x
y 3sin(12x+1) y ’ 1-2x?
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y=arctg3ln*‘7& yz(\/;)
X+2

- t
N

sin(x—2y)+_—=7x x=e tcost, y=e cost
y

4. CocTaBUTh ypaBHEHHs KacaTelIbHOH W HOpPMalM K JAaHHOH KPUBOW B TOYKE C abcuucco X, :

y=x2+8/x—-32, x,=4.

_ 2
5. HpOBeCTI/I IIOJIHOC UCCIICAOBAHNUEC U ITIOCTPOUTH Fpa(bI/IK f (X) =X+ —
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q)YHKIII/II/I HECKOJBbKHUX INEPEMECHHDBIX

2 2
1. HaiiTi yacTHBIE TIPOM3BOIHBIE BTOPOTO MOPSAKA, yoeuTbes, uto 2/ = , :z=X * 3y

!

Xy ZYX

2
2. Haiitu rpaguent ¢pyakiun z = f (X, y) BTouke M (Xy,Y,): 2= Y , Mo(4,6).

=

3. UccenoBaTh Ha SKCTpeMyM QYHKIMIO Z = X2 — X+ Y2 +2Y..

HNuTerpuposanmue
Boeruncaursb HEOIIPEACICHHBbIC HHTECIPAJIbI
jdix,jx-zfxdx, J‘(X +1)e"dx , [xcos3xdx, [e*cosxdx,
2(X + /X
dx dx x+18 ax XL sin® x
Ix2 —6x+18’ jx2 +6x+5° -[(x—6)(x+2) ' Ix2 +3dx' jcos2 de'

Boruucauthb OIPEACTCHHBIC HHTEI'PAJIbI

.6 1 dX 1 P dX

[ 3sin?xcosxdx, | , J(x-1)edx, | ,
0 0v1+3x o 1 X+/7 +1Inx
6 dx 2 14 %2 4 dx 132 4 2x

.[ , ,[ dX/ j 97 I 2 dX,
Box 2 76 1 dx
[——dx, | 4-x%dx, [3sin2 xcos xdx,, | ,
0 1+ x? 0 0 0 V143X
' ¢ dx

I(x—l)exdx, j .

0 1 Xv/7 +Inx

Heco0cTBeHHbIE HHTErPaAJIbI

1. YKa)KI/ITe, KaKOH 13 HECOOCTBEHHBIX HUHTETPAJIOB ABJISACTCS CXOOAIITNUMCA
T \/xdx, ojcx—3dx, T \/qédx
1 1 1

2. BBILH/ICHI/ITB I/IHTerpafI, YCTaHOBI/ITB €ro CXO0AUMOCTh UJIN paCXOIH/IMOCTB N dX
1+ xP

Xy
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o0

3. BoIurcinuTh HHTETPAll, yCTAHOBUTH €0 CXOAUMOCTh HIIH pacXoauMocTh | In xdx
1

dx
4. BBILII/ICJ'II/ITI) HCCO6CTB€HHI>II/I I/IHTel"paJ'I TT, YCTAHOBUTD €0 CXOAUMOCTb HJIU
04/ X

PacxoMMOCTb.
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L dx

5. Berauciute HecOOCTBEHHBIN HHTEIrpajl _2 , YCTAHOBUTH €0 CXOANMOCTb HMJIN
-1
PaACXOoaUMOCTD.
* dx
6. Brauciauts HHTCrpaj, YCTAHOBUTL €T0 CXOJUMOCTD HUJIM paCXOANMOCTb I 2
J1+X
0

7. BbluncauTh UHTErpaj, yCTAHOBUTD €r0 CXOAUMOCTb WM PACXOIUMOCTb Iln xdx

Ld
X
8. Beranciinte HecOOCTBEHHBIN HHTCrpan I — » YCTAaHOBUTH €T0 CXOAUMOCTD WIH
1 X

PaACXOoaUMOCTD.

Kparnble nunTerpaibl

1. VI3MeHuTh NOpsI0K HHTETPUPOBAHUS B IBOITHOM HUHTErpajie

2 6—x 1 2-y

a. .([dx I f(x, y)dy, b. J'dyj[ f(x, y)dx.

2x

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

3. Berancnuts

”(12x2 y2 +16x3y? )dxdy;

5

D:x=1, y=x% y=—Jx.

4. Berauciurh

[[(x? + y)dxdy, D — MHOXeCTBO TOUYEK TLIOCKOCTH, OTPAHHYEHHOE IMHUSAMY

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

5. Haiitu miomaas Gurypsl, orpaHi4eHHON JAHHBIMU JIMHUAMHU
y=3/x,y=4e*,y=3,y=4
6. Haiftu miomans QUTYpsI, OTpaHHYEHHON THHUAME Y = X2, Yy = —X+ 2

8. Haiitu 006beM Tena, momydeHHoro BpaiienueM Bokpyr ocu OY (urypsl, orpaHUueHHON JTUHHU-
s y=X, y=1, x=0.

9. Haiitu 06beM Tena, morydeHHoro BpamienneM Bokpyr ocu OX ¢urypsl, orpaHi4eHHOM JTHHU-
am Y=X2, Y2 =X.
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KonTposabHbie padoThl (MpuMepbI)

BapuaHTt
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1. MNocTpounTtb rpaduK: y = 3C0s 2x

2. Haiitn npegensl:

(5-n)*+(5+n)’ 1—c0s 2x X3 —x2 —x—2

1) lim 2)lim 3)lim
> (5-n)2—(5+n)’ o0 g2 ] o2 3 —2X2 +X—2

1
4) lim VXt —x-1 5) lim|( 1+ x cos 2x ¢ 6) Iim(x — x+1)

-2 |n (X _]_) x—0 k 1+ X COS X ) X—20

X, X<0

2
3. UccnepoBath Ha HENPEPBLIBHOCTb U BbINMONHUTL YEPTEXK: Y = jx , 0<x<2

3, X>2
BapuaHTt
1. Haitt npoussogHyo Y, :
a) y:arctg3lnﬁ& 6)y=(J;)
X+2
X3
B) sin(X—2y)+ __ =7x r) x=e"'cost, y=e'cost
y
1 1)
2. Hatn lim| ————
x>0l X arctgx
2 1

3. MpoBeCTY NONHOE UcCNea0BaHMe 1 nocTpouTs rpaduk  f(X) =X +—.
X

Bapuanr.

ou

Nel. Beruuciaurb MPOU3BOJHYIO I10 HAIPABICHUI0 —— | HAWTH MOJYJb BEKTOpA TpagueHTa I

0S

X
bynakun U = 2xy + T + 23 B TouKe A(6;9;1) B HaIIpaBJICHUM, COCTABJIAIOIIEM C OCSIMU KOOP-

7

3 6
quHar yrer COSQL = cosp =",
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7 T
Y< .

Ne2. UccnenoBath Ha SKCTPEMYM (PYHKIIHIO

4

N3, z=In(y—-x), x=4/sint,

Bapuaunr

Bboryucaumoe:

z=xy(1-4x? —4y)-5.

dz

y= COoSt. Haiirm .

dt
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16 2

_dx | 2._[2x+1-|nxdx.
1.1&_2 ( )
3x2 -4 sin® 3x 2x —1

3. J-m dx. 4. Imdx 5. J. mdx

l. BI)ILII/IC.]-H/ITI) I/IHTera.TH)I:
+00 ) +00 dX
_[ xe™ dx . J. .
1 e X4/ In x

V|306pa3MTb obnactb MHTErpnpoBaHnA N UISMEHUTb NOPAAOK UHTETPUPOBAHUA B MOBTOPHOM UHTErpane

0 R
l dx ‘[ f (x; y)dy.

BolumcanTe nnowasb urypbl, OrpaHUYEeHHOM AUHUAMMU

y=2-X2, y=x
BapuaHT 3aaHuii TPEHUPOBOYHOrO TecTa.

3apauun

_ arcctgd/x dy -2
X

luyactb 1. y=sinlnx, y',y’'-? 2.y

4. Haittn npoussogHyto Y', :

. 4X—3 arctg7 x
a) y=23sIn ~ 6)y=X

B)e” +Y _cos3x
X

5. Uccnenosats Ha skctpemym T (X) = (X —3)2 (x-5).

e2x

6. HaiiTn nHTepBaibl MOHOTOHHOCTM Y = —.
X

3. y=3X +x€",%,=2[1x=0,1, y-?

r) x=cost+sint, y=sint—tcost

X
7. HaiiTn HanbobLuee, HaMMeHbLIEe 3HaueHne GyHKuMM | (X) = __—16x Haotpeske [_5;1] .

_ 2 _
8. MocTponTb KacaTenbHyto K rpaduky GyHKLMM f (X) =3arccosx” sTouxe X =
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2 yactb 9. Halitn npeaensi:
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1) lim (3+n)22_(2+n)§ 2)lim tg2x 3) lim LZ%“?’ 4) lim 195X

2 (2+4n) —(1-n) -0 e -1 >3 X +5X +6X Hﬂz tg3x

3 yacTb

|(O, X< —T

10. UccnenoBaTb Ha HENPEPbLIBHOCTb M BbINOAHWUTb YepTex: Y = JSINX, —T < X<0.

m, X=0

3
X

X2 —

11. MpoBecTu NoAHOE UcCnefoBaHWe U NOCTPOUTb rpadmk | (x) =

Kpurepun ouenku:

- OIIEHKA «3aUTE€HO» BBICTABIIACTCS CTYIACHTY, €CIIU OH PETYJISIPHO B TEUCHHE CEMECTPa MPEACTABIISIT
PEIICHUS 3a/1a4, BBITIOJHUII ITOJIHOCTHIO BCE 3a/IaHKS U WX 3alIUTHII, OTBETHB Ha BOIIPOCHI IIPEIoia-
BaTeJIs;

- OLIGHKA «HE 3a4YTE€HO» BBICTABIISETCS CTYACHTY, €CJIM OH HEPEryJSIPHO B TEUCHHUE CeMecTpa Mmpell-
CTaBJISLJT PEUICHUS 3a/1a4, BBIIOJHWII 33JJaHUsl HE MOJTHOCTHIO MIJIM BOOOIIE HE TIPEACTABIISIT PaOOTHI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI Mo aBaTes.

Jl11s ipoBeieHus TEKYILET0 KOHTPOJISl 3HAaHUHM CTYJEHTOB B IUCTAaHIIMIOHHOM (popMaTe B paz-
paboTtanHbIx Kadeapoil «MaremaTukay OHIAWH-KypcaX UMEIOTCS MPOMEKYTOUHbIE (MPOOHBIE) Te-
CTBI.

3.2. IIlpome:xxyTOUHAS aTTEeCTALMS

[TpomexyTouHas aTTectauus - (3K3aMeH) MPOBOJIUTCS 110 OUJIeTaM B yCTHOH (popme.
Bpems a1 noAroToBKM OTBETa Ha BOIPOCHI HE Oosee 45 MuUH.

buner BKIr0O4aeT TEOPETUUECKUN BOIIPOC U 3a7auu.

KoMruiekTsl 9K3aMeHaIMOHHBIX OMJIETOB XpaHATCA Ha Kadeape «Maremarukay.
TunoBbie BapHaHThI OM/I1€TOB MPWJIATAIOTCH.

KommnuiekT Bonmpocos

10 JUCHUILIMHE «VlaTeMaTH4YeCKHil aHAJIN3»

JAuddepenunanbHoe ucuucjaeHue PyHKUMA OHOI epeMeHHOI

[TonATHeE MepeMeHHON BETMYUHBI U 00J1aCTH €€ U3MEHEHMS.

NOHATHE (HYHKIIMOHATBHON 3aBUCUMOCTH, Ki1accuukanus QyHKIUHI.

Onpenenenye U TUIIBI YUCIOBOM MOCIE10BaTEIbHOCTH.

[Ipenen yncnoBoii mocie0BaTeNbHOCTU. ApupMETHYECKHE ONepalliy HaJl MOCIeA0BaTEeIbHO-

CTSMMU.

5. VYcnoBus cyliecTBOBaHUS KOHEUHOTO IIPeJieNa YNCI0BOM MocieoBaTeabHoCcTH (TeopemMbl Ko
u Beliepmtpacca).

6. Bropoii 3aMeyaTenbHBIN IPEIE.

NS
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7. llpenen pynkunu. Onpeanenenus. ['eomerpuueckast MHTEpIpeTaLus NOHATUS Npeaesa GyHKIUH.
CBolicTBa IpeEoB.
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10.

11.

12.
13.

14.
15.

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

23.
24,

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

ook wdE

© oo~

beckoneuno manpie, 6eCKOHEYHO OoJbIINEe (YHKITHH.

IlepBblil 3aMedaTENbHBIN IIPEIEI.

beckoneyHo Maible BeIMYUMHBL. DKBUBAJICHTHBIE OECKOHEUYHO MaJlble U UX UCIIOJIb30BAHUE MIPU
BBIUUCIICHUH TIpeIesIoB. Tabauia SKBUBATIEHTHBIX OECKOHEYHO MaJIbIX.

HenpepbiBHOCTh PyHKITMH B TOUKE U HAa IpoMexyTke. OHocToponHue mpeaensl. Kimaccuguka-
U TOYEK pa3pbiBa rpaduka.

CaoiicTBa pyHKIMI, HENPEPBIBHBIX Ha OTpe3Ke (Teopembl Beitepmtpacca, bonbiiano — Kommm).
[TpousBonHas. ['eomerpudeckuii u pu3nUecKuil CMBICT MPOU3BOAHON. KacaTensHas u HOpMalb
K TUJIOCKOW KpUBOM.

TaGnuia mponu3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

CBsi3b MEX]y CYIIECTBOBAaHHUEM IIPOU3BOJHON (DYHKIIUU B TOUKE M HETIPEPHIBHOCTHIO (PYHKIIMU
B TOM K€ TOYKE.

[Ipou3BoHAs CYMMBI, POU3BEACHHMS, YaCTHOTO. [Ipor3BOIHAS CIIOKHOM U 0OpaTHON (YHKITHHA.
[Tpou3BoHas mapaMeTpUIECKH 331aHHON (DYHKITHH.

[IpousBonHas GyHKIMH, 3aJaHHON HESBHO.

JuddeperurpoBanue ClI0KHON MTOKA3aTEIbHON (QYHKIIH.

Huddepenuupyemocts. Auddepennnan. ['eomerpuueckuit cmbicn auddepenmnmana.
[TpousBoanbie U qudepeHnnanbl BRICIIUX TOPSIKOB.

OcHoBHble TeopeMbl nuddepennnanpHoro ucuncieHus (reopema depma, reopema Poss, Teo-
pema Jlarpanxa, Teopema Komn).

[IpaBuio Jlonurans.

Mmuorounen Teiinopa u ero cBoiictBa. ®opmyia Teiinopa. Ocrarounsrit wieH Gopmyisl Teitopa
B opme Jlarpanxa u [leano.

AcuMmnToThl rpaduka GyHKINY.

OkcrpemyM. HeoOxoammoe ycnoBue SKCTpeMyMa.

JlocTaTouHBIE YCIOBHSI SKCTPEMYyMa.

JlocTatouHoe ycioBue Bo3pacTtaHus (yObIBaHUS ) (DYHKIIUH.

HaubGonbiiee u Haumenblee 3HadeHus1 QYHKIIMHA HAa OTPE3KeE.

BhImyKki10cTh, BOTHYTOCTh, TOUKA Neperuoda. JlocraTouHoe ycioBre BOTHYTOCTH (BBITYKIIOCTH).
Heob6xomumoe ycinoBue Touku neperuda. JlocraTounoe ycinoBue neperuoa.

OOm1ast cxema IMoCTpOeHUs U ucciieoBaHus rpaduka GyHKIUH.

q)yHKIII/II/I HECKOJBbKHX IEPEMEHHDBIX

Omnpenenenne ¥ reOMETPUYECKU CMBICT (PYHKIIMU ABYX MEPEMEHHBIX.

JIluauu ypoBHS QYHKIIUH ABYX NEPEMEHHBIX.

YacTHble TpOM3BOHBIE PYHKIIMH HECKOIBKUX MTEPEMEHHBIX, UX TEOMETPUUYECKUN CMBICIT
@DyYHKIIUU HECKOJIBKUX NEPEMEHHBIX, TOHATHE MOJIHOTO AU depeHnmana.
HuddepennrpoBanue ClI0XHbIX QYHKIUN HECKOIBKUX MEPEMEHHBIX.

[Tpon3BoIHBIE BHICIINX MOPSAKOB (PYHKIIMU HECKOJIBKUX MepeMeHHbIX. CMelaHHbIe TPOU3BO/I-
Hble. Teopema IlIBapra.

[Tpou3BoHas PyHKIIMHM HECKOIBKUX MEPEMEHHBIX 110 HAPaBICHHUIO.

[Tpon3BoHAas 1O HANPABICHUIO U TPAJUEHT CKAJISIPHOTO TOJISL.

OKcTpeMyM (QYHKIIMHM HECKOJIBKHUX TEPEMEHHBIX.

. Heob6xonmumoe 1 1o0cTaTouHoe yCaoBUs 3KCTpeMyMa (DYHKIIMH ABYX MEPEMEHHBIX.

HNHTerpajbHoe HCYUCICHUE

[TepBooOpasHasi, HeonpeaeIeHHbIN HHTErpai. Tabnuia OCHOBHBIX HHTEIPAJIOB.
3aMeHa IEPEMEHHOM ¥ UHTETPUPOBAHUE 10 YACTSAM B HEOIIPEEICHHOM HHTErpalle.
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HuTerpupoBanue ¢ TOMOMIbIO MOJABEACHUS MTOJ1 3HAK quddepeHiuana.

WHTerpupoBanue palmoHaNIbHbIX IpoOeil.

HNHTerpupoBaHue 1o 4acTsAM U 3aME€Ha IEPEMEHHON B ONPEIEIICHHOM HHTErpase.

HuTerpupoBanue TPUrOHOMETPUUECKUX (PYHKIIHM, OCHOBHBIE IIPUEMBI.

HuTerpupoBanue uppauroHalIbHbIX (YHKIUH.

YHuBepcaiibHas TPUTOHOMETPUUECKAsI IOJICTAHOBKA.

OrnpeneneHHpI HHTETpal U ero cBoiicTBa. @opmyna HetoTona — JleliOHuIa.

10. [TpumnoxeHus onpeaesieHHOr0 HHTErpalia K PeICHHIO TeOMETPHUIECKUX U (PU3UUECKUX 33/1a4.

11. Bolyncnenue miomaiei ¢ moMOIIbIO OIPEIEICHHOT0 HHTErpaa.

12. BeruncnieHue miomaan U JITMHBI KpUBOH, 3aJaHHON ypaBHEHUSIMU B ITapaMeTpudecKkoit popme.

13. Boluncnenue miomaan KpUBOJIMHEHHOTO CEKTOPa B MOJIAPHBIX KOOPIUHATAX.

14. Bouncnenue miomajeil B NpsSMOYroJbHBIX U MOJSIPHBIX KOOPAMHATAX C IIOMOIIBIO ONPE/EIICH-
HOT'O MHTErpaa.

15. Beruncnenue JJIMHBL AYTH C IOMOIIBIO OMPEIEICHHOTO UHTETpajia.

16. Boruncnenue JUIMHBI 1yTU KPUBOIA, 3aTaHHOM MTapaMeTPUIECKU.

17. Beruucnenue oObeMa Teja BpallleHUsl ¢ TOMOIIBIO ONPEEIICHHOTO HHTErpaJa.

18. Boruncnenue miomaan MoBepXHOCTH TeJa BPAICHHSL.

19. HecoGcTBEeHHBIE HHTETPAITBI TIEPBOTO U BTOPOTO TUNA. [IOHATHS CXOAMMOCTH M PACXOJUMOCTH
HECOOCTBEHHOT'O MHTErpaa.

20. HecoOGcTBEeHHBIE MHTETPANIBI OT Pa3phIBHBIX (DYHKIIUH.

©OoNOO AW

TunoBbie BApHAHTHI OMJIETOB
no pucnuinimae«MaTeMaTHYeCKHI aHAJIN3»

MHHHCTEPCTBO OBPA3OBAHNS 1 HAYKU POCCUMCKON ®EJEPALINN
®EJIEPAJIBHOE T'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE
VUYPEXJIEHUE BBICIIEI'O OFPASOBAHUS
«MOCKOBCKUM NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM NOJUTEX)

®daxynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «MaremaTrka
Jucruninraa «MaTeMaTHYeCKU aHaTU3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIMBWIET

HepBoo6pa3Ha;1, HeonpeneneHHHﬁ I/IHTerpaJI. Ta6m/1ua OCHOBHBIX I/IHTeraJ'IOB.
dx

Y5—x +4/5=x .

3. Haiiti rpagueHT QyHKIMH Z = y\/E B Touke Mo(1,4).

Beruucnuts HeonpeaeIeHHbIA HHTETPAI J‘

4. Ykaxwure, KaKOi 13 HECOOCTBEHHBIX MHTETIPAJIOB SIBIISICTCS CXOASIINMCS
f\/;dx, [ x%dx, I\/ X5 dx.

1 1 1

5. Haiinute 3kcTpeMyMBbl ¥ TOUYKH nepernda pynknuu Yy = (X —1)e™ .

Yr1BepxkaeHo Ha 3acenanun kadeapsl matemaTuku « 03»052023 ., mpotokosa Ne 10

W.o. 3aB. kadeapoit H.B. Bacuinesa / /
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MUHHCTEPCTBO HAYKM U BBICILIEI'O OBPA3OBAHMS POCCUICKOM ®EEPALINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICIIIEI'O ObPA3OBAHNA
«MOCKOBCKHU NOJJUTEXHUYECKAA YHUBEPCUTET»
(MOCKOBCKHWW MOJIUTEX)

@akynbpTeT 6a30BBIX KOMIIETCHIINH, kadenpa «MaTemMaTuKa»
Jucrumnraa «MaTeMaTHYeCKUi aHaIIN3)
Kypc 1, cemectp 2

IK3aMeHAIHOHHBIN OujteT Ne 1

1. HecoOcTBeHHbIE HHTETPANIBI NIEPBOTO U BTOPOTo TUMA. [[OHATHS CXOAMMOCTH U PACXOAUMOCTH
HECOOCTBEHHOI'O MHTErpaa.

o . t 2t2
2. Haiitu npou3BoHYI0 (GYHKINH, 33JAHHOH MTapaMETPUIECKHU X = o y = e
+

3. MccnenopaTh Ha SKCTpeMyM QYHKIHIO Z = X2 — X + Y2 +2Y.
.6

4. BpIUMCIUTD ONpEAEIEHHBIN HHTErpal I3Sin2 X COS xdX .
0

5. Haiitu o6beM Tena, moJy4eHHOTO BpaieHrneM Bokpyr ocu OX ¢urypsl, orpaHHueHHON JTHHU-
asm y=Xx3, y=1 x=0.

YTBepxkaeHo Ha 3acenanuu kKadeapsl matemaTtukn « 03»052023 r., mpoTokos Ne 10

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

J1y1g mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUH CTYJIEHTOB B JUCTAHIIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHIalH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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