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1. Henun, 3a0a4M ¥ IVIaHUPYeMble Pe3yJIbTATHI 00y4YeHHUs 110
AUCHHUILINHE

K OCHOBHBIM yensam OCBOEHUS IUCUMILIMHBI «MaTeMaTU4eCKUl aHalu3» CleLyeT
OTHECTHU:

- BOCIIUTAHHE y CTYJCHTOB 00IIIei MaTeMaTHUECKOM KyJIbTYpBI,

- IpUOOpEeTeHHE CTYAEHTaMM MIMPOKOrO0 Kpyra MaTeéMaTH4eCKUX 3HAHUM, YMEHUN U
HaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYJCHTOB K HHIYKTHUBHOMY M JEAYKTHBHOMY MBIIIJICHUIO
Hapsiy ¢ pa3BUTHEM MaTEMATUYECKOM HHTYUIINH;

- YMEHHE CTYyJICHTaMH pa3BUBaTh HABBIKM CaMOCTOSTEIILHOTO HM3YyYCHHsS y4eOHOU u
HAy4YHOW JIUTEPATypBl, CONEPKALICH MaTEMaTHYECKUE CBEICHUS U PE3YJIbTAThI,

- HOJTrOTOBKY CTYJIEHTOB K JEATEIILHOCTH B COOTBETCTBUU C KBAJU(PHUKALMOHHON
XapaKTepUCTHKONH OakamaBpa IO HAlpaBJICHUIO, B TOM 4YHcie (OPMHPOBAHUE yMEHHIA
HCIOJIb30BAaTh OCBOCHHBIE MATEMAaTUUYECKUE METO bl B IPOPECCHOHATIBHOMN 1€ATEIbHOCTH.

- TOATOTOBKY BBICOKOKBAJH(HIMPOBAHHBIX KAJAPOB, BOCTPEOOBAHHBIX B YCIIOBHSIX
1uGpoBOi TypOYJIIEHTHOCTH M BBICOKMX TEXHOJOIMYECKMX PHUCKOB COBPEMEHHOM LH(poBOii
9KOHOMHKH.

K OCHOBHBIM 3a0auam OCBOEHMsI AUCHUIUIMHBI «MareMaTH4ecKHil aHanu3» Cleayer
OTHECTHU:

- OCBOEHHE CTYJEHTaMHM OCHOBHBIX IOHATHH, MeTOJ0B, (OopMHUPYIOIIUX OOIIYIO
MaTeMaTHYECKYIO IMOATOTOBKY, HEOOXOIUMYIO JJIsl YCHEIIHOTO PEeLICHUs IPUKIIAJAHBIX 3a/1a4;

- hopMHpOBaHKE Yy CTyIeHTa TpeOyeMoro Habopa KOMIIETEHIINHA, COOTBETCTBYIOIINX €ro
HaMpaBJICHUIO NOJATOTOBKU U 00€CIEUNBAIOLINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYAA.

OOyuenue no aucuuiuiiHe «MareMaTH4ecKHil aHajau3» HampaBlIeHO Ha (QopMHpoOBaHUE
y 0OyJaromuxcsi  CIEAYIOIIMX  KOMIIETEHIIMA B COOTBETCTBUM  C HallpaBJICHHEM
MOJITOTOBKH:

Kox u HammMeHOBaHHe KOMIIETEHIUIA NHaukaTopbl 10CTHKEHUS
KOMIIETEHIINH
OIIK-1. CriocoOeH mpUMEeHATh HOIIK-1.1. 3HaeT OCHOBBI MaTeMaTUKH, GUZUKH,
€CTECTBEHHOHAYYHBIE U OOIEMHKEHEPHBIE BBIYMCIINTEIbHON TEXHUKU U ITPOrPAMMUPOBAHHUS
3HaHMS, METOJIbl MATEMATHYECKOI0 aHAJIN3a U HOIIK-1.2. ymeer pemiats CTaHAapTHEIE
MOJICITUPOBaHMA, TCOPCTUICCKOIO 1 npodecCHOHANBHBIE 32/1a41 ¢ TPUMEHEHUEM
9KCHCPUMCHTATILHOT'O NCCJICIOBAHUS B €CTECTBEHHOHAYYHBIX U OOIIEMHKEHEPHBIX
popeCCHOHANLHOM IEATENLHOCTH 3HAHUM, METOJIOB MATEMATUYECKOTO aHAIN3a U
MOZENUPOBaHUSA
NOIIK-1.3. nMeeT HaBBIKA TEOPETHUECKOTO U
9KCIEPUMEHTAILHOTO UCCIIEJOBaHUS O0BEKTOB
PO ECCHOHATTEHOMN NeITETLHOCTH

2. MecTo TUCHUILINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl

JlucuuiuHa OTHOCUTCS K 00s13aTenbHOM yacTu Ooka b1: Monyns «Maremaruueckue u
€CTE€CTBEHHO-HAYYHbIE JTUCIUTUIUHBD.
JucuuruinHa 6a3upyeTcst Ha ciaelyroei, IpoiIeHHON TUCIUILTHHE:

- TMHEWHas anredpa.
Jucuurmaa «MaTteMaTuyecKuil aHaIu3» JIOTHYECKU CBS3aHA € MOCIEAYOMMMHI JUCHUTIIMHAMUA:
B obsi3amenvuou wacmu:




- (huzmka;

- mudepeHImanpbHbIe ypaBHEHUS;

- TEOpPETUYECKAasi MEXaHUKa;

- TEXHOJIOTUYECKUN HHKUHUPHHT MPOIECCOB OOPaOOTKHU JaBICHUEM C MPUMEHECHUEM
CAE- cucrewm;

- CONPOTHUBJICHUE MAaTEPUAJIOB,

- Teopust 00pabOTKU MaTEepPHUaIOB IaBIICHHEM;

- OCHOBBI PEIICHUS WHKCHEPHBIX 3a7a4 B 00pabOTKe JaBICHUEM;

- OCHOBBI MATEMAaTUYECKOTO MOJICITMPOBAHUS TEXHOJIIOTUIECKUX ITPOIIECCOB.
B yacmu snexmugnvix oucyunium:

- TEOpHSI U TEXHOJIOTHUSI IPOKATKH;

- OCHOBBI IPOYHOCTH CBAPHBIX COCTUHEHHIA.

3. CTpyKTypa u coaep:kaHue IMCHUILIHHBI

OO61mas Tpy1I0eMKOCTh JUCIUILIMHBI COCTABISAET 4 3aueTHbIe eAMHUILIBI -144 yaca.

3.1. Buasbl yueOHOi#i padoThl M TPY10€eMKOCTH
3.1.1. Ounas ¢popma o0y4yeHuUst

n/n Bup yueonoii padorsl KOI';]:::;CTBO CemecTtp 2
AyIMTOPHBIC 3aHATHS 12 72
B ToM uucne:
Jlexuun 18 18
1.
, CeMuHapcKkue/mpakTHUECKHUE 3aHATHS o4 o4
5 JlaGopaTopHble 3aHATUS - -
CamocrositeibHas paboTa 72 72
IIpoMeskyTOUHast aTTecTALUS
IK3aMEH D C)
Hroro 144 144

3.2. TemaTnyeckuii NJiaH U3y4YeHUs TUCIIUTLTUHBI

Pazmemnén B mpunoxkernu 1 k paboueit mporpamme.
3.3. Copep:xaHue pa3iejoB AUCHUILIHHBI
Beenenne

[Ipeamer, 3a1aum U coiepKaHue TUCUUILIMHBI. OCHOBHBIE ATaIlbl PA3BUTHS TUCHUTLITUHBI.
CtpykTypa Kypca, €ro MECTO U poJib B TOATOTOBKE OaKantaBpa, CBsI3b C APYTHUMH JUCIUTTAHAMH.



Paznen 1. InddepennuaibHoe ncunciaenne GyHKiuii 01HOI nepeMeHHOM

Tema 1. HucnoBas nocinenoBaTesbHOCTb. [Ipenen uncioBoil nocaeaoBaTeIbHOCTH U €r0
cBoiictBa. dynknus. [loctpoenue rpadukor Gynkiuid. [Ipenen Gpynkmuu. OCHOBHBIC TEOPEMBI O
npenenax ¢yakuuu. [lepBoiii 1 BTOpoi 3amMedarenbHble mpeaessl. CpaBHeHHE OECKOHEYHO MaJIbIX
1 6ECKOHEYHO OOJBIINX BEJIMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJIbIe BEIUYMHBI.

Tema 2. HenpepsIBHOCT (DYHKIIMIA B TOUKE U Ha MPOMEKYTKe, TOUKHM pa3pbiBa QyHKINH,
uX Kiaaccuukaius. ACUMITOTH rpaduka GyHKIIUU, UX KIacCHPUKAIIHS.

Tema 3. IlpousBoanas GpyHKIuu. I'eomMmeTpudeckuii 1 GU3NUECKUI CMBICI IPOU3BOIHOM.
[IpaBuna quddepenuupoBanus U GOpMyIibl BEIUUCICHUS MPOU3BOAHBIX. Tabauia Mpou3BOIHBIX
OCHOBHBIX DJJIEMEHTapHBIX (YHKIUH. Bpruucienne mOpou3BOMHBIX (YHKIHMH, 3aJaHHBIX
Pa3IUYHBIM 00pa30M.

Huddepenuman. IIpousBoausie n quddepeHpans BeICIUX Nopsakos. [IpubmmkeHHbie
BBIYHCIICHHS C TOMOLIBIO AU(depeH1InaioB.

Tema 4. IlpaBuno Jlonurtana. ®opmyna Teitnopa. PackpeiTue HeompeaeleHHOCTEH
pa3nuyHOro THma. Pa3jokeHWe OCHOBHBIX AJIEMEHTApHBIX (QyHKIUH 1mo ¢opmyne Teitnopa.
[TpubnukeHHbIe BBIYUCIEHUS C TOMOIIbIO popmynsl Teitnopa.

Tema 5. OcHOBHBICE TeopeMbl AUPPEPEHINATHHOIO HMCYUCICHUSA. MOHOTOHHOCTh
byHKIMH, KCcTpeMyMbl HeoOXoAauMble UM JIOCTaTOYHBIE YCIOBHS MOHOTOHHOCTH, JIOKAJILHOTO
skcTpemyMa. MccrmemoBanme BeITykiocTd rpaduka ¢ynkumu. Toukm nepernba rpaduka
GyHKIMU.

OO61as cxema uccieqoBaHus PYHKIMU U TocTpoeHus ee rpaduka. CBoilcTBa (PpyHKUINH,
HEeMpephIBHBIX Ha oTpe3ke. HanbombIiee n HauMeHbllee 3Ha4eHus PYHKIUU Ha OTpe3Ke.

Paznen 2. Indpdepenuuaibuoe ncunciaeHue GyHKIMi HECKOJbKUX NMepeMeHHbIX

Tema 1. @yHKIIUN HECKOJIBKUX NepeMEHHbIX. JIMHIM U oBepXHOCTU ypoBHs. YacTHbIe
npou3BoaHbie. [Tonubiit nuddepeniman. [Ipon3BoaHbIe CI0KHON GYHKIIUNA HECKOIBKHUX
IIEPEMEH-

HbIX. YacTHbIe mpou3BoHbIe U TuddepeHiansl Boicnx nopsakos. Teopema [Bapia.

Tema 2. IIpousBoanast no Hampasnenuto. I'panuent. Kacarenbnas k kpuBoid. KacatenpHas
IUIOCKOCTh U HOpMaJib K moBepxHocTH. @opmyna Teitnopa. DkcTpeMyM (YHKIIUU HECKOJIBKUX
nepeMeHHbIX. HeoOXo1uMble U JOCTaTOUHBIE YCIOBUS IKCTPEMyMa.

Pa3nen 3. UHTerpajibHoe ucHUCIeHHE

Tema 1. IlepBooOpa3znasi. Teopema CyIIeCTBOBaHUS HEOMPEIEIECHHOTO HHTETpaa.
HeomnpenenenHslit HHTErpan U ero cBoiictea. Tabiuia HHTErpaoB OT OCHOBHBIX 3JI€MEHTapHBIX
¢byHkuil. Meros HenocpeCTBEHHOTO MHTETPUPOBAHUS.

Meronsl HMHTETpUPOBAHHUS C IIOMOILBIO 3aMEHBI IIEPEMEHHOM, IIOABEACHUEM IIOJ 3HAK
muddepernnana. MeTo HUHTETPUPOBAHUS IO YACTSIM.

WuTerpupoBanue palMoHaIbHBIX IpoOel, MHTErPUPOBAHNE HEKOTOPBIX BUJIOB UPPALIMOHAIBHBIX
U TPUTOHOMETPUYECKUX (PYHKLIUH.

Tema 2. 3agaun, NpUBOAAIIME K NOHSITHUIO ONPEAEIEHHOro uHTerpana. OnpenencHHbIi
HWHTETpajl, €ro CBOMCTBA. YCIOBUS HMHTErpUpyeMOCTH. MHTerpan ¢ NEepeMEHHBIM MpeIeoM
uHTerpuposanus. ®@opmyna Heiotona — JleiiOHuma. 3ameHa nepeMeHHOH B OIpeeIEHHOM
HHTErpae.

[TpunokeHnss ONpPENENIEHHOIO HHTErpaja B TEOMETPUM M MEXAHUKE (BBIYHCICHHE
IO e TIIOCKUX (PUTYp, UTHHBI KPUBOM, 00HEMOB.

Tema 3. HecoOcTBeHHBIE HHTErpaibl MEPBOrO U BTOPOro poja (1Mo OecKOHEYHOMY
MIPOMEXYTKY, OT HEOTPAHUUYEHHBIX (PYHKIIMI Ha KOHEUHOM IPOMEKYTKE), UX CBOWCTBA.

Tema 4. 3agaun, NpuBOIALINE K KPaTHBIM MHTETpasiaM. J[BOIMHOM 1 TPOMHON MHTETpaIbI,
ux cBoiicTBa. [IpaBuia BEIYMCICHUS TBOMHBIX UHTETPAJIOB.



3.4. TemaTuka NpakTUYECKUX 3aHATHIA 0 TUCHUILINHE
«MaTeMaTHYeCKHid AaHAJIN3»

3.4.1. Ounas ¢popma o0yueHus

Ne Tema 3aHATHSA

/n

1 Paszgea 1. DjieMeHTHI MATEMATHYECKOI0 aHAJIHN3A.

Yucnosass 1nocienoBareabHOCTh. lIpenen 4uciaoBOM IOCIENOBATEIBHOCTM M €ro
cBoiictBa. [IpaBmna npenensHoro nepexona. dynknus. [lpenen ¢pynkiuu. Teopemsr o
npenenax Gyakiuu. IlepBelii ¥ BTOpOil 3aMevaTenbHbIe PEIeIbl.

2 CpaBHeHHE 0ECKOHEYHO MaJbIX M OGCKOHEYHO OOJIBIINX BEIMYMH. DKBHBAJICHTHBIC
0ECKOHEUHO MaJIbIe BETMYUHBI.

3 PackpeiTue HeornpeneaeHHOCTEN pa3IMyHOro TUIa

4 HenpepsiBHOCTE yHKIIMI B TOUKe U Ha TpoMexkyTke. OMHOCTOPOHHUE peAesbl. Touku
paspsiBa pyHkuuu. [Ipumepsl pemieHus 3agau

5) [TpousBonnas pynkmuu. IlpaBuna muddepennupoBanus u (HOPMYIBl BHIYUCICHUS
npou3BoHBIX. TexHuka auddepeHunpoBanus

6 HuddepenuupoBanne  oOpaTHbIX  QYHKOMHA,  (GYHKIOWA,  33JaHHBIX  HESBHO,
napaMeTpu4ecky, Jjorapudmudeckoe muddepeHIupoBaHue

7 Huddepenmman. [eomerpuueckuii  cmbicn  auddepennmana.  [IpousBognbie U
nuddepeHnanbl BEICIIUX MOPsaAKoB. [IpubamkeHHbIe BHIYUCIEHUS C ITIOMOIIBIO
muddepeHITaIOB.

8 [IpaBuno Jlonurans. ®opmyna Telnopa. PackpeiTue HEONPENETEHHOCTEN PA3JIMYHOTO
Tuma. Pa3noxeHns OCHOBHBIX deMEHTapHbBIX (QyHKIUN 1o hopmyrne MakiopeHa.

9 [TpubmxeHHbIe BEIUUCIECHUS C TOMOIIIBIO (hopMyIsl Teitnopa.

10 | INonHoe uccnenoBanue GyHKUUN U ocTpoeHue rpaduxos. [Ipumepsr

11 | TlonHoe uccienoBanue GpyHKUUN 1 mocrpoeHue rpapukos. [Ipumeps! (pogomKeHNE)
CamocrositenbHas padota Nel Ha ceMuHape 1o QyHKIMSIM OAHON MEpEMEHHOMN

12 | Pa3pen 2. @yHKIMM HECKOJIbKHX NEepPeMEHHBIX. JIMHUM M MOBEPXHOCTU YPOBH.
YacTtHble pou3BoiHbIE U AU(depeHLrai NepBoro nopsjaka.

13 | onnerit muddepentman. [IponsBoansie cnoxuoi Gyakun. [ponsBoaHast GyHKIHIH,
3aJJaHHOI HesiBHO. YacTHbIE MPON3BOIHBIE U MU (epeHIIaTbl BEICIINX MOPSIKOB.
Teopema [lIBapna.

14 | Ilpou3BonHas 1o HampasieHuto. [ pagueHt.

15 | DxcTpemyM GyHKIIMHA HECKOIBKUX MepeMeHHbIX. Heo0X01uMbIe U I0CTaTOYHBIE YCIIOBUS
IKCTpEMYyMa.

16 | CamocrosiTenbHasti paGora Ne 2 Ha ceMuHape N0 (YHKIUAM HECKOJbKHUX
nepeMeHHbIX

17 | Pa3znmen 3. UHTerpasbHOE HCUHNCIIEHUE
[lepBooOpa3nas.  HeompeneneHHslli  WHTETpal W €ro  cBoiictBa.  Meroa
HEMOCPEJACTBEHHOT'O0 HHTETPUPOBAHUSI.

18 | MHrerpupoBaHre C TIOMOUIbIO 3aMEHBbl MEPEeMEHHOM, MOJBEJCHHEM TOJA 3HaK
middepennmana. Merox HHTETPUPOBAHUS 110 YACTAM

19 | MHTerpupoBaHue palMOHAIBHBIX JpoOei, MHTETpUPOBAHUE HEKOTOPHIX BHJOB
UppalMoOHATBbHBIX (YHKITHIA

20 | UnTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKIIUI.

21 | Boruucnenue onpeaeneHHbIX UHTErpanoB 1no ¢gopmyne Heiorona-JleiiOnuma. 3amena
MEPEeMEHHON 1 UHTErPUPOBAHKE IO YACTSIM B OIPEIEJICHHOM HHTerpalie.




22 | [lpunoxxeHHs ONPENEeIEHHOTO0 HWHTErpajia B TEOMETPHH M MEXaHUKe (BBIYMCIICHHE
TJI0IA e TIIOCKUX (PUTYp, TITMHBI KPHUBOM ).

23 | IlpunoxxeHus: ONMPENEICHHOTO HWHTErpaja B TEOMETPUM U MEXaHWKE (BBIYHCIICHHE
00BEeMOB, TIJIOMIA/ICH TTOBEPXHOCTH ).

24 | HecoOcTBEeHHBIE HHTETPAIBI IEPBOTO U BTOPOTO POJIA, X BBIYMCIICHHUE.

25 | 3ajaud, TPUBOJIIME K KpPaTHbIM HWHTErpajaMm. BbIUWCIeHHE IBOWHBIX WHTErPaJiOB
CBEJICHMEM K IOBTOPHBIM. 3a/1a4ll HA U3MEHEHHE NOPAAKAa UHTETPUPOBAHUSI B IBOMHOM
MHTETpaje

26 | 'eomerpuueckue ¥ (U3UYECKHE TPHIOKEHUS KPATHBIX HHTETPAIOB, IPUMEPHI
BBIYHCIICHHSI.

27 | KoHTpoJIbHOE TECTUPOBAHUE 10 KYpCY.

4, Y4eOHO-MeTOAMYeCKOe U MHPOPMALIMOHHOE 00ecrieueHne

4.1. HopmaTuBHble fokyMeHTbI H 'OCTbI

®I'0OC 15.03.01. MammHoctpoenue. 2021.

AkaneMuyeckuil yueOHbIN IJ1aH MO HarpasieHuto noArotosku: 15.03.01 MammHocTpoeHue.
[Tpoduib: «MalnHbl ¥ TEXHOJIOTUU 00pabOTKH MaTepuasioB JaBiieHueM». dopma oOyueHus:
ouHas. 2024.

Marpunia pacnpenelieHuss KOMIIETCHIIMH 10  HampaBlieHuto mojarotoBku  15.03.01
MamuHoctpoerne. Ilpodunb: «MammHBl W TEXHOJNOTHM O0pabOTKM  MaTepHalioB
nasieHuem». @opMel 00ydeHus: ouHas. 2024.

Vka3 Ilpesunenta Poccuiickoit ®enepaunn ot 01.12.2016 Ne 642 «Ctpaterun Hay4HO-
TeXHOJIOTn4ecKkoro pa3Butus Poccuiickoit denepaunn.

[Tpuka3 MunucrepcTBa o0pasoBanus u Hayku Poccutiickoit @eneparuu ot 23.08.2017 Ne 816
«O6  yrBepxkneHun Ilopsnka TOpUMEHEHUsS  OpPraHu3alMsIMH,  OCYLIECTBISIIOIIMMHU
o0pa3oBaTeNbHYyIO NeSATENbHOCTD, AJIEKTPOHHOT'O oOyueHus, JUCTAaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH MPH peaan3aliu 00pa30BaTeNbHbIX IPOrPaMM.

4.2. OcHoBHasi IMTEpaTypa

®uxteHronsi] .M. OcHOBBI MAaTEMaTHYECKOTO aHaIu3a: YYeOHUK IS BYy30B, 15-¢ usm.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

®uxteHronsi] .M. OcHOBBI MAaTEMaTHYECKOTO aHaIu3a: YYeOHUK IS BYy30B, 14-¢ usn.,
crep. CIIO, Jlanb. 2023. Yacts 2. 464 c.

KynpsBues JI.JI. Kpatkuii xypc maremartnueckoro ananusza. T.1. JuddepenunansHoe u
MHTETpaJIbHOE UCUUCIEHUS (QYyHKIMHA OJHON mepeMeHHOH. Psaapl: Y4ueOHUK [DAeKTpOHHBIN
pecypc]: yue0. - DnektpoH. xaH. - MockBa: ®usmarnut, 2015. - 444 c. [Pexxum mocrymna: URL:
https://e.lanbook.com/book/71994 - 3arux. ¢ skpaHna.]

4.3. JlonoJIHUTeJIbHAS JIUTEepaTypa

[Tuckynos H. C. luddepennnanbHoe U HHTETpallbHOE UCYUCIICHUS sl BTY30B. B 2-x Tomax.
M.: UnTerpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.

3yokoB B.I'., JIaxoBckuii B.A., Mapteinenko A.M., Munocues B.b., ITymkaps E.A. Kypc
MaTEeMaTHUKH JIJIsi TEXHHYECKUX BBICIINX yueOHBIX 3aBenenuil. Yactu 1-4. M.: MTTY, 2012.
400 k3.

Kpatkuii xypc BbICIIel MaTeMaTHKH [DJIEKTPOHHBIH pecypc]: y4ded. - DIeKTpoH. JaH. -
MockBa:  JamxkoB wu K, 2017. - 510 c¢. [Pexum  pocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.]




4. byrpos A.C., Hukonbckuit C.M. Briciias maTemaTuka: ydeOHUK JIJIs1 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HuterpanpHoe ncumciaeHne (QyHKIUN OMHOM M HECKOJIBKHUX IMEpEeMEHHBIX. Teopus mous:
METOJIMYECKUE YKa3aHWs W BapuUaHThl pacueTHo-rpaduueckux pabor // bomynoB M.A.,
boponuna C.U., Ilokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. Marematndeckuii ananu3. Teopust npeaenoB u auddepeHuatbHOe HCUUCIICHNE: OCHOBHBIC
MOJIOKEHUS TEOPUH, METOAMYECKHE YKa3aHUA U BapUaHThl pacyeTHO-rpaduueckux pador //
boaynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

44. DaekTpoHHBbIE 00pa3oBaTebHbIE PECYpPChI

[IpoBenenue 3aHATHI W aTTECTAllMii BO3MOXKHO B JIMCTAHLIMOHHOM (popMaTe ¢ MpUMEHEHUEM
CHCTEMBl TUCTaHIMOHHOTO 0o0ydeHus ynuBepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaTemaTukay» 3JIEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) mo Bcem pasaenam
IIPOrpaMMBbl:.

DJIEMEHTHI MATEMATUYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a

WuTerpaipHOE HCYHCIICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
GbyHKIMN OTHOM TepeMeHHON
JnbdepenimansHoe https://online.mospolytech.ru/local/crw/course.php?id=3362

UCYHCIICHHE (QYHKIUH

HECKOJIBKHX ITEPEMEHHBIX
JIOTIOJIHUTEIBHBIC TJIaBBI https://online.mospolytech.ru/course/view.php?id=3592
MaTeMaTUYeCKOro aHaIn3a

Pa3paborannbie JOP BKIIOUaIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

[Topsimox mpoBeneHus: pabOT B IUCTAHIMOHHOM (hopMaTe YCTAHABJIMBACTCS OTAEITHHBIMH
pacropshDKeHUsAMHU TPOpeKTopa Mo y4yeOHOH padoTe W/HMIM LEHTPOM YueOHO-METOINYECKOM
paboThLI.

Ka)K,[[BIfI CTYACHT 06ecnequ HHAUBUAYAJIbHBIM HCOI'PAHUYCHHBIM JOCTYIIOM K 3J'IeKTp0HH0171

OMOIMOTEKE MOCKOBCKOI'O ITOIUTEXA

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

HNuTtepHeT-pecypchl BKIIOYAIOT Y4€OHO-METOIMUECKUE MaTepUalibl B DJIEKTPOHHOM BH/IE,

MpEACTABJICHHBIC HA caiite mospolytech.ru B pa3aciic: «L[eHTp MaAaTeMaTnu4CcCKOro O6p8.30BaHI/I}I»

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

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

http://pmims.000webhostapp.com/xbookM0018/index.html Buneokypc u TecTsl mo Teopuu
BepOHTHOCTeﬁ U MaTeEMaTHUYECKOU CTaTUCTHKE.

[Tone3nbie yaeOHO-MeTOANMYECKHE M MH(POPMAIIMOHHBIE MaTepUaJIbl TPEJICTABICHBI HA CalTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.
[Tepedens pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHHKAITMOHHOM ceTH «HTEpHET» 1151 OCBOCHHS
JTMCHIUIUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInuieH3uOHHOE ¥ CBOOOIHO pacpoCcTpPaHsieMoe MPOrpaMMHoOe
obecnieuenmne


https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3362
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822)%3B
http://pmims.000webhostapp.com/xbookM0018/index.html
http://exponenta.ru/
http://exponenta.ru/
http://www.matematikalegko.ru/
http://www.i-exam.ru/

Ne[ HammenoBanue | Paszpaborumk I1O HocrynHocTh Ccpuika Ha Equnslii peectp
(mpaBooOnanatens |  (JIMIEH3UOHHOE, POCCHUICKHX MPOrpamMM IS
) CBOOOIHO OBM u B/l (npy Hamu4wm)
pacmpocrpansiemoe
)

1 | Astra Linux | OOO JluiieH3uOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JInneH3uoHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433

TEXHOJIOT'NN" 75

4.6. CoBpemeHHblIe npodeccuOHAbHBbIE 02351 JTAHHBIX U HH(OPMAIIHOHHBIE
CIIPaBOYHbIE CHCTEMBI

Ilepeuenns pecypcoB cetu UHTepHET, 10CTYNHBIX 1JI1 0CBOEHHS TUCHHUIIJIMHBI:

HanMmeHnoBanue

CcbLka Ha pecypce

HocrynmHocTh

HNudopmannoHHo-clIpaBoOYHbIE CHCTEMBbI

Stack Overflow

https://stackoverflow.co

HocTtynHa B cetn
Wurepuer 6e3

m/ OrpaHUYEHUN
MugopmauonHsie pecypesl CeTH | -/ iy, consultant.ru | JToerymo
KoncynbranTlLmroc ' ' '
Iopran denepanbHbIX
TOCYIapCTBCHHbIX http://www.fgosvo.ru. JlocTyIHO

o0Opa3oBaTeNbHbIX CTAHAAPTOB
BbICIIIET0 00pa30BaHuUs

DJIeKTPOHHO-0UOJINOTEYHbIE CHCTEMbI

Jlanpb https://e.lanbook.com/ JocTynHa B ceTu
Wurepuer 6e3
OrpaHUYEHUN

IPR Books https://www.iprbookshop | loctymnHa B ceTu

ru/

WNurepuer 6e3
OTrpaHUYEHUN

IIpodeccuonanbubie 02361 JAHHBIX



http://www.consultant.ru/
http://www.fgosvo.ru/

baza nanHbIX HAydIHOU http://www.elibrary.ru JocTymHo
ANEKTPOHHOU OMOINOTEKN

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
MoJIMTeMaTH4ecKas peepaTuBHO-
oubnuorpaduueckas u
HAYKOMETpHUYICCKaAA
(bubmmomeTpuueckas) 6a3a JaHHBIX

5. MaTepI/IaJILHO-TeXHI/I‘IeCKOC o0ecrieueHmne AUCIUITIINHBI

MarepuanbHO — TeXHHYeCKas 6a3a yHUBEpCUTETa 00eCIieunBaeT MPOBEACHNUE BCEX BUIIOB
3aHATHH, IPEyCMOTPEHHBIX YI€OHBIM TUIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAaHUTAPHBIM H
IIPOTUBOIOKAPHBIM IIPAaBUJIAM U HOpMaM.

Kadenpa «Marematuka» He pacrojaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
UCHOJb3YyeT YUeOHbIE ayAUTOPUH U3 0011ero (POH1a YHUBEPCUTETA.

IIpu HeoOxogumocTH JUIsl TPOBEACHMS HWHTEPAKTUBHBIX IMPAKTUYECKUX 3aHATUI
UCIOJIb3YIOTCS KOMITBIOTEPHBIE KJIaCChl YHUBEPCUTETA.

6. MeTozmqecnme PEKOMEHIAUH

6.1. MeToauveckne peKOMeHIAMH sl MPenoaaBaTeast
10 OPraHu3auuM 00yYeHus

[Ipexxne Bcero, cneayeT oOpaTUTh BHUMAHHUE CTYIEHTOB Ha TO, YTO NMPAKTHUECKU BECh
M3y4aeMblil UIMU MaTepHall He TpeOyeT KakoH-TH00 crielnaibHOM (JIOMOIHUTENEHON) MOATOTOBKU
U BIIOJIHE MOXET OBbITh YCHEIIHO H3y4Y€H, €ClIM CTYJeHThl OyAyT TIOCellaTh 3aHATHS,
CBOEBPEMEHHO BBITOJIHATH JIOMAITHHUE 33aHUs U M10JIb30BaThCs (P HEOOXOJMMOCTH) CUCTEMOM
IUTAHOBBIX KOHCYJbTALIMN B TEYEHHUE KaX10T0 ceMecTpa. Boieamnime B Kypc MaTaHaan3a pa3aesbl
SBJIAIOTCS KIIACCUYECKUMHU, B TO YK€ BPEMsI OHM NPAKTUYECKH OPUEHTHPOBAHBI, TAK KaK MMEIOT
LIIMPOKOE pPacHpOCTpaHEHUE NJsl PEUIeHHs] pa3HOTo poja 3ajJady BHYTPU cCaMOW MaTeMaTHKU U
MIPUKJIAIHBIX 3a7a4. IX ocBOeHHE MOMOXKET CTYIEHTaM JIOTHUECKH BEPHO, apIyMEHTUPOBAHO U
SICHO CTPOMUTHh YCTHYIO U INHCBMEHHYIO pe€db, YCHEIIHO MPUMEHSATh HAKOIUIEHHbIE 3HAHUS B
npoecCUOHATLHON 1EATEIbHOCTH.

HeoOxonnMo ¢ camoro Hayana 3aHATUA PEKOMEHJOBAaTh CTYJEHTaM OCHOBHYIO H
JOTIOJIHUTENBHYIO JIUTEPATypPy, a B KOHIIE CEMECTPA J1aTh CIMCOK BOMPOCOB JUIsSl MOATOTOBKHU K
JK3aMEHY.

Ha nepBoM 3aHATHH IO JUCHUIUIMHE CIEAYET 0053aTeIbHO MPOUHPOPMHUPOBATH
CTYZEHTOB O BUJE U (hopMax TEKYIIeH U MPOMEXYTOUYHOM aTTecTalluii 0 AUCIUILIIMHE, CPOKAX
UX MPOBENIECHNUS, YCIOBUAX JOIyCKa K IPOMEKYTOUHOM aTTECTAllMH, IPUMEHSAEMBIX BUJAX
MIPOMEXYTOUHOTO KOHTPOJIS.

W3noxeHne TEOpeTHYEeCKOro Marepuaia AOHKHO CONPOBOXKAATHCS MILTIOCTPAaTUBHBIMU
pUMepamMu, THIATEIbHO OTOOpaHHBIMU MPENOaBaTEeIeEM TaK, YTOObI TEXHUUECKHUE TPYIHOCTU U
BBIKJIQJIKM TIpU DPELIEHUW 337auyd HE OTBJIEKAIM OT IJIABHOTO: OCMBICIEHUS HIEH U CYTH
npUMeHseMbIX MeTo/0B. Cienyer Bceria ykKas3blBaTh NMPHUMEPHI MPAKTUYECKOTO MPUMEHEHHS
PacCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUH U (popmy.


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

[TpakTryeckue 3aHATUS JOJKHBI OBITH OPraHMW30BaHbI MPENnoaBaTesieM TaKuM 00pazom,
4TOObl OCTaBaJIOCh BpeMsl Ha MEPUOAUYECKOE BBIOJHEHHE CTYJICHTAaMH HEOOJBIION
CaMOCTOSITENILHOM pabOThI B ayIUTOPUU JJI IPOBEPKU YCBOCHHUS U3JI0KEHHOT0 MaTepHara.

[IpenonaBarenp, BEAYIIMM IMPaKTUYECKHE 3aHSITHUS, IOJDKEH COIVIACOBBIBATH Y4eOHO-
TEMaTUYECKH MJIaH 3aHATHI C JIEKTOPOM, UCIOJIB30BaTh €AUHYIO CUCTEMY 0003HAUCHUH.

[IpenogaBarento cienyeT J0OMBATbCS CHUCTEMAaTHUYECKONW HEMPEpBHIBHOM  PabOThHI
CTYJCHTOB B T€UEHUE CEMECTPA, HEOOXOUMO BBISBISATH CUIIbHBIX CTYACHTOB U MPUBJIEKATh X K
Hay4YHOI paboTe, K y4acTHIO B Pa3HOTO pOJia OJIMMITHA/IAX U KOHKYpCaX.

CTygeHT [OOKEeH OUlyllaTh 3auHTEPECOBAHHOCTh NPENOJABaTeNsi B JOCTHIKEHHUU
KOHEUHOTO pe3yJibTaTa: B IpuoOpeTeHNH 00yJaroIUMUCS MPOYHBIX 3HAHUH, YMEHUH U BIIQJCHUS
HAKOIUICHHOM MH(OpMaIHe Uit pelieHus 3a/1a4 B IpodeccruoHalbHOM 1eATeIbHOCTH.

5.1.1. Odpa3oBaTe/ibHbIE TEXHOJIOTHH

IIpoBenenue 3aHATUI U aTTECTALM BO3MOKHO B IUCTAaHIIMOHHOM (popMaTe ¢ IpUMEHEHUEM
CHCTEMBI TUCTaHIIMOHHOTO 00yueHus yHuBepcureta (C10O-LMS) Ha ocHOBE pa3paboTaHHBIX

kadenpoii «MaTeMaTHKay» IIEKTPOHHBIX 00pazoBaTebHBIX pecypcoB (DOP) mo Bcem pazaenam
nporpamMmsl (cM. 11. 4.4).

[Topsiok npoBeneHus pabOT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTICIbHBIMU
pacIopsHKCHUSMU TIPOPEKTOpa MO y4eOHOM padoTe W/WiIM LEeHTPOM YueOHO-METOIUYEeCKOMN
paboTHI.

6.2. Meroauueckue yKkazaHus 1JIs1 00y4aIOIMXCS M0 OCBOEHH IO
AUCHHUTITHHBI

Paznen 1: nuddepennuanbuoe ucyuciaeHue pyHKuuii oHoIM nepeMeHHOi

[Tpu nzyuenunu nuddepeHantbHOro HCUUCIeHus QYHKINNA 0JHOM IepeMeHHoM oOpaTuTe

BHUMAaHUE Ha MOHATHE TIpeiesia PyHKIIMU B TOUYKE U METOIBI €ro BeiuucieHus. [Ipenen — onHo u3
OCHOBHBIX MOHATHH MaTreMaTu4eckoro anammsa. [Ipu Berau( cinQeHoonn IpeienoB QyHKIM M HaJIo,

MIPEKIE BCETO, BBIACHUTH XapaKTep HEOINPENECIIEHHOCTH | , 0-00, 00 —00,1% I YroOsI

\0 o )
OBJIAJIETh TEXHUKOMN pEIICHU 3a7ja4 Ha BBIYMCIICHHE NPEAEIIOB, HAI0 3HATh JBa 3aMe4aTelIbHbIX
npeznena, TabauIly S5KBUBAJICHTHBIX OECKOHEYHO MaJlbIX, MpaBuio JlonuTans, pa3iuyHble IPUEMbI
PacKpBITUSL HEONpPEAEICHHOCTEH B 3aBUCHUMOCTH OT BHJA (YHKIMHU M PEIIUTh JOCTAaTOYHO
00JIBIIIOE KOJIMYECTBO 3aau.

[Ipy m3ydeHun TeM, MOCBALICHHBIX MPOU3BOJHOW M AU epeHunany (yHKIUH, HAA0
OCMBICIIMTh UX T€OMETPUUYECKHI CMBICII, TOHUMATh pa3iudne Mexay HUMH (auddepenuunan - 3o
rJIaBHas JIMHEWHas 4acTh mpupaiueHuss QyHkuuun). TBepao 3HaTh (Kak TaOIMIly YMHOMKEHUS)
bopmynbl  aud@epeHIUpPOBaHUS  OCHOBHBIX ~ 3JEMEHTapHBIX  (QYHKIMA W TpaBuia
muddepeHpoBanus (Bce, KOHEYHO, HO OCOOEHHO MpaBmwio IuddepeHIpoBaHUs CI0XKHON
GbyHKIUH).

OO6paTtuTe BHUMaHHUE TaKke Ha ocoOeHHOCTH nuddepeHupoBanus GyHKINN, 3aJaHHBIX
B HESIBHOHM (popMe, TapaMeTpHUECKH, Ha IPUEM Jiorapupmuueckoro audQepeHnpoBanusi.

Cnengyer ueTko 3HaTh M YMETh INPUMEHATH AJITOPUTM HCCIeIOoBaHUSA (YHKIUN H
MOCTPOCHMSI TPaHKOB: OIpeIeIEHUE TOYEK pa3phiBa (M UX KIACCU(PHUKAIHIO), ACUMITOT rpaduka
(BepTHKAIbHON, HAKJIOHHOW, TOPWU3OHTAIBHOM), HEOOXOJUMBIE U JIOCTATOYHBIE YCIIOBUS
MOHOTOHHOCTH (DYHKIIMH, CYILIECTBOBAHUS JIOKAIBHOTO SKCTPEMyMa, IPOMEXYTKOB BBIITYKIIOCTH
Y BOTHYTOCTH (DYHKIIMH U TOUYEK Ieperuoa.

Paznen 2: nuddepenuuanbHoe ncuucienue GyHKIUI HECKOIbKHX MepeMeHHbIX



[Ipy u3yyeHUM MAHHOTO pasfena oOpaTUTe BHHMaHUWE Ha TO, YTO (YHKIMS JABYX
MEPEMEHHBIX MMEET HArJsJHBI F€OMETPUUYECKUM CMBICI — 3TO MOBEPXHOCTb B TPEXMEPHOM
MIPOCTPAHCTBE

Hano ocCMBICINTh TOHSATHS YaCTHBIX MPOW3BOAHBIX M MOJHOTO auddepeHnuana u
OCOOCHHOCTh WX BBIUMCJICHHS, OBJA/IeTh TEXHUKOW BBIUMCICHUS MPOU3BOJIHBIX OT CIOXKHOU
(GYHKIIUM HECKOJIbKMX IepeMeHHbIX. Crenyer oOpaTUTh BHMMaHUE Ha TO, YTO ISl (YHKIMH

Z=12(X,Y) cMemanHbe HacTHBIC MPOM3BOAHBIC BTOPOTO MOPSAKA PABHEI MEXKILY COBOL:
0%z _ 0%z
OXoy  Oyox

(Treopema I1IBapma), To ecth mopsaoK nuddHepeHIpPOBaHIS HE IMEET 3HAYCHUSI.

s GyHKIUU HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHHS (PYHKIIMH B TPOU3BOIHLHOM
HaIpaBJICHUU XapaKTEpU3yeTcsl IMPOU3BOAHON I10 HaIpPaBIECHHUIO, a HaWOOJbIIAsl CKOPOCTh
n3MeHeHus QyHKIuU OyAeT B HAallPaBJIEHUU BEKTOpa I'PaJHEHTA.

Cnenyer oOpaTtuTh B 3TOM TeMe BHHMaHUE Ha HEOOXOAMMOE U JOCTAaTOYHOE YCIOBHS
CYLIECTBOBAHMSI SKCTpeMyMa (DYHKIIUU HECKOJIBKHX MEPEMEHHBIX.

Pa3jnen 3: uHTErpaibHOE HCUYHCTIEHHE

B uHTerpanbHOM HMCUMCIEHMM pelIaeTcsl 3ajada, oOpaTHOM TOH, KoTopas
paccMaTpuBanachk B JuQQpepeHInaaIbHOM HCUUCIEHUU: He00X0AUMO HAlTH 171 JaHHOM (pyHKIMU

f (X) Takylo (QYHKIMIO, TIPOU3BOIHASI OT KOTOPOM ObLTa OBl paBHa 3aaHHO. MIHTerpupoBaHue

(GYHKIUH — TOCTATOYHO CIIOXKHBIN pa3esl MaTeMaTHKH, OBJIAJETh KOTOPHIM MOKHO TOJIBKO, €CITH
CTY/IEHT «BO3bMET» JIOCTATOYHO OOJIBLIOE KOJUYECTBO MHTErPAJIOB PA3HOIO TUIIA.

Hano TBepmo 3Hare TabnMily MHTErpajgoB OT OCHOBHBIX 3JEMEHTApHBIX (YHKIUH,
OCHOBHBIE METOJAbl HHTErPUpPOBaHUS (3aMeHa IIEPEMEHHOM, TOABEIeHHE TOJ 3HaK
maddepeHnrana, HWHTETPUPOBAHHE IO YacTSAM, TMPHEMbl BBIYHCICHUS HHTETPAIIOB  OT
panMoHaNbBHBIX Jpo0ei, OT pa3HOrO TUIA TPUTOHOMETPUUECKUX (DYHKIIHIA).

Hano ocwmbicnuTh €AMHCTBO MOAXOAAa K IOCTPOCHUIO ONPEJCNICHHBIX, KpaTHBIX,
KPUBOJIMHEWHBIX, IOBEPXHOCTHBIX UHTETPAJIOB — MIOCTPOEHUE HEKOTOPOW MHTETPAIBHOM CyMMBI
U IIPEAEIIbHBIN IEPEXOL.

3HaTh TEOMETPUYECKHH CMBICI U OCHOBHYIO (DOpPMYJTy BBIUMCIEHUS OIpeeIeHHBIX
uHTerpanoB — ¢opmyny Herotona — JleliOHuIa, reomeTpudeckiue U (GU3NYECKUE MPUITOKEHUS
OIpEeJIeIEHHBIX M KPaTHBIX WMHTETPajoB, YMETh HAXOJIUTh IJIOUIAJb IUIOCKON (UIYpHI, AJIUHY
KpUBOH, 00bEM U IUIOIIA b IOBEPXHOCTH TEJ BPALLIECHUS.

7. ®OH/I OLIEHOYHBIX CPEJCTB

@DOoHJ OLIEHOYHBIX CPEJCTB mpecTanieH B [Ipunoxenun 2 x pabouell mporpaMme M BKJIIOYAET
pas3aens:

1. MeTop! KOHTPOJIS M OLIEHUBAHMS PE3YJIbTATOB O0YUEHHUSI.
2. llIxaya v KpUTEpHUHN OIICHUBAHUS PE3yIbTATOB O0yUCHHSI.
3. OnieHOYHBIE CpEJICTRA.

3.1. Texkymmii KOHTPOJIb.

3.2. [IpomexyTouHas aTTeCTaIusl.



Ilpunoscenue 1

1. TemaTHYecKHii MJIAH IUCHUILTHHBI « MaTeMaTHUYeCKUIl aHAJIM3)» 10 HAIPABJIEHHUIO MOATOTOBKH
09.03.02 «MupopManiHOHHBIE CHCTEMbI M TEXHOJIOT UM
Ipoduias moAroTOBKHU
NuTesuiekTyajibHble HHPOPMALMOHHO-U3MEPUTEIbHbIE CHCTEMbI
®opma o0ydeHHsI: OUHAS
I'ox nadoopa: 2024/2025
(0axanaBp)

Buabl yueOHolM padboThl,
Ne o « S | BKJIIOYAS CAMOCTOSTETbHYIO Buzipl camocTosiTe1bHOi paboTh DopmbI
e =
Pasnen § §( § padoTy CTyEeHTOB, CTy/leHTOB aTTecTaluu
n/n 0
3 = Sa U TPYA0EMKOCThH B Yacax
JI | I/C | JIab | CPC | KCP | K.P. | K.IL. | PT'P | Pedepar | K/p ] 3
Bropoii cemecTp

Paszgea 1. ludPepenunanbuoe

HCYHCIeHHe PYHKIUHA OHOMI

nepeMeHHoM. Yucnosas

nociueaoBarenbHOCTh. [Ipenen

YU CJIOBOU MOCIEA0BATEIBHOCTH U
11 " /! 2 1 2| 2 4 ¥

ero ceoucrsa. IIpasuna

IpesIeIbHOr0 MePexo/ia.

Oynxkuus. [Ipenen pyHkumu.

Teopemsl 0 npeaenax GyHKINU.

Beiiaua 3agannii PT'P Ne 1 no

MATEMATHYECKOMY AHATU3Y.




1.2

IlepBblil 1 BTOPOM 3amMe4aTeIbHbIE
npenensl. becKOHEeYHO Manble U
OCCKOHEYHO OOJIBIINE BEITMYHUHBI.
OKBHUBAJICHTHbBIE 0ECKOHEYHO
Majble BEIUYMHBL. PackpeiThe
HEOIPEEIEHHOCTEN pasHoro
THIIA.

13

HenpepeiBHOCT,  QyHKIMHA B
TOYKE W HA  IMPOMEXYTKE.
OnHocTopoHHHME TIpeaensl. ToYKH
paspbiBa byHKIHY, UX
KJaccuuKanus.

14

[TpousBonHas GbyHKIMU.
['eomeTpuueckuii u
MeXaHUYeCKUN CMBICIT
IIPOU3BOIHOM. [IpaBuia
muddepeHpoBaHus U GopMyIIbI
BBIYMCIICHUS MIPOU3BOAHBIX.
Tabnuia mpou3BOTHBIX OCHOBHBIX
3IIEMEHTAPHbIX byHKIU.
Texnuka nmugpepeHupoBaHus

15

Huddepenuman. [TponsBonHsie u
mddepenans BBICIINX
TIOPSITKOB. [TpubnmxeHHbIe
BBIYUCIICHHSI C TTOMOIIIBIO
nuddepeHIranos.

1.6

[IpaBuno Jlonuransa. ®opmyna
Telnopa. PaznoxeHnss OCHOBHBIX
JJIEMEHTapHBIX  (QyHKIUI 1O
dbopmyne Teiinopa.




[TpuOi>keHHBIC BBIYUCICHUS  C
nomotsio ¢popmyinsl Teitnopa.

OcHOBHBIE TEOPEMBbI
nuddepeHIaTbHOTO
MCUYHCIICHUSI. MOHOTOHHOCTB
byHKIMH, IKCTPEMYMBI.
17 HeoOxonuMele W [OCTaTOYHBbIE
"~ | ycnoBus MOHOTOHHOCTH,
JIOKaJIbHOTO JKCTpeMyMa.
HccnenoBanue BBIITYKJIOCTH
rpaduxa GyHKIUN. Toukn
neperuoa.
OOmasi cxema  HCCIIEOBaHUS
GyHKIMM W TOCTPOCHHUS €€
rpaduka. CoiictBa (QyHKIUIA,
HeTIPEPBIBHBIX Ha  OTpE3Ke.
L8 | HauGompmee w  mammensmee
3HaueHus QyHKIMHU Ha OTpPE3KeE.
CamocrositeibHass padora Nel
Ha ceMHHape M0 (PYHKUHAM
OJHO¥ epeMeHHOo
Pazpen 2. DOyHKIUSA
HECKOJIbKHUX nepeMeHHbIX.
[lpenen ®  HENpepHIBHOCTD.
OcHOBHBIE CBOIicTBa
1.9 | HEMpEephIBHBIX GbyHKIHA.
Yacrasle npoussBojHble. IlonHbii
muddepenima.
Beiiaua 3ananmnii PI'P Ne 2 mno
dbyHKIMAM HECKOJIbKUX

HepeMeHHEBIX




1.10

[Tpon3BoiHBIE CIOXKHON (HYHKIIMU
HECKOJIBKUX NepEeMEHHBIX.
YactHele MIPOU3BOJIHBIC U
nuddepeHIabI BBICIIIUX
nopsiakoB.  Teopema  IlIBapna.
IIpou3BogHas 1O HAIPABJICHMUIO.
I'pagueHT.

10

111

DkcTpeMyM (HYHKIIMU HECKOIBKHUX
nepeMeHHbIX. HeoOxomumbie wu
JIOCTaTOYHbIE yCIIOBUS
JKCTpeMyMa.
CamocrositesibHasi padora Ne2
Ha ceMHMHape 10 (YHKIUIAM
HECKOJILKUX NepeMeHHbIX

11

112

Pa3znen 3. HuTerpaibHoe
HCYHCJIEHUe

[lepBoobOpaznas.
HeonpeneneHnHslii MHTETpai U €ro
cBoiicTBa. Tabnuna MHTErpajoB
OT OCHOBHBIX  BJIEMEHTApHBIX
GyHKUIMH. Merton
HETOCPEACTBEHHOTO
WHTETPUPOBAHUSI.

Boiaaua 3aganuii PI'P _Ne 3 no
HHTErPajbHOMY MCUHCICHUIO

12

1.13

WNHTerpupoBanue ¢  IMOMOIIBIO
3aMEHBI MIEPEMEHHOM,
MOABEACHUEM oJj 3HaK
middepenmmana. Meron
MHTETPUPOBAHUS 110 YaCTIM

13

1.14

WuTerpupoBaHe palnnoHaIbHbBIX
npobeit UHTETPUPOBAHUE

14




HEKOTOPBIX BUJIOB
UppanoOHaIbHBIX u
TPUTOHOMETPUUECKUX (PYHKIIHA.

1.15

3anauy, IPUBOAIINE K ITOHATHIO
OIPEETIEHHOI O UHTErpaa.
CBoiicTBa ONPEICTICHHOTO
unrerpana. ®opmyna HerooToHa-
JleitOHMIa. 3aMeHa IEpEMEHHON U
UHTETPUPOBAHUE [0 4YacTsAM B
OIpEIEIEHHOM UHTETpaje

15

1.16

[TpunosxeHus OTIPEICIICHHOTO
WHTETpaJla B TEOMETPpUU U
MEXaHUKE (BBIYHCIICHHE
mwIomanaei  IJIOCKUX dburyp,
JUTAHBI KPHBOH, 00BEMOB,
TJIOIIAJICH TTIOBEPXHOCTH ).

16

1.17

HecobcTBennsie UHTETPaJIbl
HEpBOrO0 W BTOPOTO poja, UX
CBOICTBA.

17

1.18

3anauu, TpUBOJAIINE K KPaTHBIM
UHTEerpajaM. /JIBOMHON U TPOMHOMN
WHTErpaJIbl, 150.¢ CBOMCTBA.
Brraucnenue JIBOMHBIX
WHTErPaAJIOB CBEJICHUEM K
MOBTOPHBIM. ['eomMeTpuueckue u
¢buznyeckue MPUIIOKEHUS
KpaTHBIX MHTErPAJIOB
KoHnTpoJbHoe TecTHPOBaHUE

18

®opma aTTecTaluu

19-21

Bcero yacoB nmo aucumnJInHe

18

54

72

PI'P







Ilpunoscenue 2

®OH/I OHEHOYHbBIX CPEJICTB
MO JUCHUATLTAHE

«MaTteMaTHYEeCKUH aHAJIN3)

Hanpasnenue noarorosku: 09.03.02 «MHpopMaMOHHBIE CUCTEMBI U TEXHOJIOTHI.
[Tpoduib: «HTENIEKTYya bHbIE HHPOPMALIMOHHO-U3MEPUTEIIbHBIE

CUCTEMBD».

®opmbl 00yUeHHUs: OUHAs.

Kadenpa: «Marematuka

1. MeToabl KOHTPOJISI M OLIEHHBAHUSA Pe3yJIbTATOB 00y4YeHUsI

J1J1s KOHTPOJIsl yCIIEBaeMOCTH U KaueCTBA OCBOCHHUSI JUCIUILTMHBI HACTOSIICH
MPOrpaMMOil IPETyCMOTPEHBI CJICIYIOITUE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCTIeBaeMOCTH (TEKYIIUNA KOHTPOJIb);
- MPOMEXKYTOYHAs aTTecTalus (IK3aMeH).

2. HIkayia u KPUTEPUM OLIEHMBAHUS Pe3yJIbTATOB 00y4YeHUsI

dopmMa NPOMEKYTOYHOH ATTECTAIUH: IK3aMeH

[IpomexyTounas arrectanusi oOydaromuxcsi B (opMe 5SK3aMeHa MPOBOAMUTCA IO
pe3ynbTaTaM BBIMOJTHEHHS] BCEX BHIOB y4eOHOI paloOThI, MPEAYyCMOTPEHHBIX yUYEOHBIM TLIAHOM
10 TAHHOM JUCHMIUIMHE, IPH 3TOM YUYUTBIBAIOTCA PE3YIbTATHI TEKYIIET0 KOHTPOJISL yCIIEBAEMOCTH
B TeueHue cemecTpa. OIeHKa CTENeHH TOCTIKEHUST 00yJaloIUMUCS TUIAHUPYEMBIX PE3yIIbTaTOB
oOyueHHusl MO AMCUUIUIMHE MPOBOJIUTCS MpEnoAaBaTeieM, BEAYIIUM 3aHSATUS MO JUCHUIIIMHE
METOJIOM JKCHEPTHOM OIeHKU. [lo uToram npoMeKyTOYHOM aTTeCcTaluyd MO JAUCIUIIINHE
BBICTABJISIETCS OLICHKA «OTIIMYHOY, «XOPOIIO0», «yIOBICTBOPUTEIHLHO» WU
«HEYIOBJIETBOPUTEIILHO.

Ixana oueHuBaHusA Onucanue

BemonHensl Bce o0s13aTesbHbIE yciaoBusa MNOATOTOBKH
CTyACHTA K l'lpOMC)KyTO‘-lHOﬁ aTTeCTalMu, IIPEaIyCMOTPEHHBIC

MPOTPaMMOit U CITUTIINHEL. CryneHnt JIEMOHCTPHUPYET
COOTBETCTBME 3HAHWM, YMEHHH, HAaBBIKOB IOKAa3aTelsM,
OtauaHO NPHUBEICHHBIM B TaONUIaX, OMEPUPYET MPHOOPETEHHBIMH

3HAHUSMU, YMEHHSIMH, HABBIKAMU, MPUMEHSAET UX B CUTYalHSIX
MOBBIIIEHHOW CJIOXHOCTH. [Ipu 3TOM MOTYT OBITH JOMYIIECHBI
HE3HAYUTENbHbIC OIMUOKM, HETOYHOCTH, 3aTPYAHECHUS MPHU
MEPEHOCE 3HAHWI U YMEHUI Ha HOBBIE, HECTAHJAPTHHIE 3a/1a4UH.




Xopouo

BrimosiHeHsl Bce  00si3aTelibHbIE YCJIOBHSA MOATOTOBKH
CTYJ€HTAa K MPOMEKYTOUYHOM aTTeCTAlMM, IPEAYCMOTPEHHBIC
MPOTrPaMMOit JHUCLIUILINHEL Crynent JEMOHCTPUPYET
COOTBETCTBUE 3HAHUM, YMEHHUH, HABBIKOB IIOKA3aTeJIsAM,
MPUBEJIEHHBIM B TaOJMIAX, OIEPUPYET MNPUOOPETEHHBIMU
3HAaHUSAMU, YMEHUSIMH, HaBbIKaMH. B TO ke Bpems MpH OTBETE
JIOITYCKAET HECYILIECTBEHHBIE IMOrPEIIHOCTH, 3aJa4d PElaeT C
HEeJI0YeTaMH, He BIUSIOIMIMMH Ha OOIINI X0 pelIeHusI.

Y 10BIIETBOPUTENBHO

BeimosiHeHnsl Bce  o0si3aTesibHbIe YCJIOBHS MOATOTOBKHM
CTYJ€HTAa K MPOMEKYTOYHOM aTTeCTAlUM, IPEAYCMOTPEHHBIC
MIPOTrPaMMOit JUCLUILINHEL Crynent JIEMOHCTPUPYET
COOTBETCTBUE 3HAHUM, YMEHHUH, HABBIKOB IIOKA3aTeJIsAM,
NPUBEICHHBIM B Ta0luIaxX, OMNEepUpyeT MNPUOOPETCHHBIMU
3HAHUSMH, YMCHUSIMH, HaBbIKaMU. HO TOKa3bIBaeT HETITyOOKHE
3HAHUSA, TPU OTBETC HE JOIMYCKAeT TPYyOBIX OIMMOOK WM
IPOTUBOPEUHil, OTHAKO B OPMYIHUPOBAHUU OTBETA OTCYTCTBYET
JIOJKHAS CBSA3b MEXKAY aHAJIU30M, apryMEHTAllUEN U BBIBOJAAMHU,
B pEIICHUH 3a7a4 MOTYT COJACpKaThCs TpyOble ommOkm. J{ist
MOJIy4YeHUsl TPABUIBLHOTO OTBETa TPEOYIOTCS YTOYHSIOIIHE
BOITPOCHI.

HeynosnerBopurensHo

He BbinonHeHbl o0s3aTe/ibHbIE YCJOBHUSI MOATOTOBKH
CTYAEHTA K IPOMEKYTOYHOM ATTECTALMM, IIPETyCMOTPEHHbIE
nporpammoit aucuuruHel, WJIM  crygeHT neMoHCTpupyer
HEIMOJIHOE  COOTBETCTBUE  3HAHUM, YMEHUN,  HaBBIKOB
NPUBEIECHHBIM B TaOnMIax, JOMYCKAaIOTCS 3HAYUTENbHbIE
OLIMOKH, IPOSABIISIETCSA OTCYTCTBUE 3HAHUMN, YMEHUH, HABBIKOB 110
psALy TOKasareled, CTYAEHT MCIBITHIBACT 3HAYUTCIIbHBIC
3aTPyHEHMS IIPHU ONEPUPOBAHUM 3HAHUSAMU U YMEHUSAMM.

3. OueHo4YHbIE CPEACTBA

HanmenoBanue
OLICHOYHOT'O
cpencTBa

IIpencraBinenue
OLICHOYHOTO CPEACTBA
B ®OC

Kpatkast xapakTeprcTHKa OIIEHOYHOTO
cpencTBa

KonTtponbHas
(camocrosiTenbHas)
pabota

(KP)

Cpenctso IIPOBEPKU YMEHHU
NPUMCHATE IIOJTYYCHHBIC 3HAHHA JId
peleHus 3a7a4 ONpeeIeHHOr0 THIIA 110
TEMe WIH pa3ieiy

KonTposnpHble
3a7laHus

Pacuerno-
rpaduueckas
pabota

CpenctBo NpoBEpKH YMEHUI IPUMEHSTh
NOJydeHHblE 3HAHUA MO  3apaHee
OIPEAEIEHHON METOIMKE AJIsl PEIICHUs

Kommrexkr 3amanumii
TS BBITTOJIHEHUS
pacyeTHo-




(PT'P) 3a7a4 WIN 33JJaHUI 0 MOJTYJIIO WUJTH rpaduuecKoi
NUCLIUILIHHE B LIEJIOM. paboTHI

CpencTBo KOHTPOJIS, OpPraHU30BaHHOE

KaK cIienuagbHast Oecena
MeAaroru4ecKoro paboTHuKa c
VCTHBII ompoc 0o0y4aromuMcsi Ha TEMbI, CBSI3aHHBIC C Bomnpoce! o
3 cobecenoBaHme, M3y4aeMoi JUCITATIIAHOM, u TeMam/pazenam
(YO) paccuMTaHHOE Ha BBIICHEHHE OOBbeMa JIMCIIATUINHBI
3HAHUHI o0yuJarorerocs 110
OIpe/ICICHHOMY pasneny, TEME,
po0JieMe u T.II.
Cucrema CTaHJapTU3UPOBAHHbBIX
3aJIaHNMH, TIO3BOJISIONIAS
4 1;?1,0; aBTOMAaTU3UD Bapuanr Tecra

OBaTh MPOLEAYPY HU3MEPEHHsS YpPOBHS
3HaHUI U yMeHUI oOyyarouierocs.

5 | Dk3ameHanmonHbie | CpeicTBO TPOBEPKH 3HAHUH, YMEHUH, | DK3aMEHAIMOHHbIC

OuJIeTHI HaBBIKOB. MOXET BKJIIOYATh KOMILIEKC | OMIIETHI

(OB) TEOPETHUECKHUX BOprOCOB, 3aj1ad4,
MPAKTUYECKUX 3a/IaHHH.

3.1. Texkymmii KOHTPOJIb

OneHoYyHbIE CpelcTBAa TEKYLIET0 KOHTPOJIS YCHEBAEMOCTH BKIHOYAIOT KOHTPOJIbHBIE
BOMpPOCHl M 3afaHus B (¢opMe OJAHKOBOIO TECTUPOBAHUS Ui KOHTPOJI OCBOEHUS
00yyaroIuMuUCcs pa3iesoB TUCHUIUINHEI, ipueM PI'P.

Conep:xaHue pacueTHO-TpaduIecKuX pador.

Pacuerno-rpadguyeckas padora Nel no quddepennuanbuomy ucuucjaieHno GyHKuuii oxHoi
nepeMeHHOon

KpaTkoe conep:kanue u Tamnbl pacueTHO-Tpaduueckoil paboThl:
[Ipenen yncnoBoil mociae10BaTENLHOCTH, TIpeae PYHKIINH.
UccnenoBanue GpyHKIIUU HA HEIPEPHIBHOCTD.

Brruncnenue npou3BOAHBIX (QYHKITUH.

Uccnenoanue GpyHKImu, mocTpoeHue rpaduKoB.

PacueTHo-rpaduueckasi padora Ne 2 no GyHKIHUSIM HECKOJIbKHX MepeMeHHbIX.

Kpatkoe conepxanue pacueTHO-TpadudecKoit paboTHI:

@DYHKIMM HECKOJIBKUX NIEpeMeHHBIX. YacTHbIe Tpon3BOaHbIE. [[pOM3BOAHBIE OT CIOKHBIX
¢bynkuii. [IponsBoaHas Mo HaMPaBIEHUIO U TPAUEHT. DKCTpeMyM (YHKLIUU ABYX
MIEPEMEHHBIX.

PacueTHo-rpadmnueckas padora Ne 3 o MHTErpaJabHOMY HCUUCTEHHUIO.

Kpatkoe conepkanue u 3Tamnsl pacdeTHO-TpadudecKoil paboThI:
Ilepsviii sman:

MeTo/16I HTHTETpUPOBaHMsI. BbIaucIeHe HeonpeaeIeHHBIX HHTETPATIOB.
Bmopou sman:



[Ipunoxenus onpeneaeHHbIX HHTETpaioB. MccaenoBanue cX0AMMOCTH HECOOCTBEHHBIX
HWHTETpaioB.

KoMmiekr 3apanui
JJIs1 BBINOJIHEHHSA pacyeTHO-Tpadpuyeckux pador (PI'P)
o qucuuininge «MaTeMaTHYeCKHi aHAJIN3»

Teopus npeneno u gudpdepeHurpoBanue GyHKIUU OTHOH MepeMeHHOI

1. Haiitu npenenst:

2-n)" —(1+n)
Iim( 0 -(+n) lim vh+2—+/8n*+3

N> (l+ n) 2 —(2 — n)2 n—>o 4/}1 +S5+n

(2n2+ n2
|m|_2_3) , Iimn( > —n), (n-10
> o

\2n +1) e VI HL lim | o

) noel ntl )

lim 2X? +11x+15_ im
-3 X+3 x>0 5in- 3x

ol _ gl sin 3x ctg7x
lim lim lim 1-3x
s 3n+2 +5n x—0 1_e><2 X—+0

(0, x< -7

2. VccnenoBath Ha HENPEPLIBHOCTD U BBIIONIHUTB YEPTEX: y={sinx, —T <X<0

h:, x>0
3. Haiitn mpon3BoHy0 (QYHKITUH:
2(3¢C+4x2 —x-2) y =Inarcsin \/i:el‘L
Y= 15\1+ x
[ 3241
_ X= ,
y= arctgth—Cth_ | 3t
’\/E % ( 3
t
| y =sin| —+t\-
Loy
y=_ 0% y =arctg? 1 sinin2x
3sin(12x+1) J1—2x2
+ =X
y=arctg®In _‘% )

o sin(x

< N
<



x=e"t cost,
et
cost

4. CocTaBuTh ypaBHEHUs KacaTeJIbHOW M HOPMAJIM K JaHHOW KPHBOI B TOUKe ¢ abciuccoin X!

y=x2+8Vx =32, Xo=4.

5
. _ y?2
[IpOBECTH MONHOE UCCIIEIOBAHHE U IIOCTPOUTD rpadux | (X) =X+

X2



(I)yHRIII/II/I HECKOJBbKHUX IEPEMECHHDbIX
7 =7 Z=X2+3y2

1. Haiftu yacTHbIe IPOU3BOAHBIE BTOPOTO MOPSAIKA, YOSTUTHCS, UTO  xy o

y Xy
M(x,y)z="2 M(4,6)

2. Haiit rpaguenT pyakmuu z = f (x,y) B TOUKe 0 0 0 - : 0

<1

3. UccrenoBarp Ha 3KCTpeMyM QYHKIHIO Z = X2 —X+ y2 +2y.

HNuTerpupoBanne
Berunciaursb HEOIIPEACJICHHBIC HHTECI'PAJIbI
dx
o x-27%dx, X+1)e*dx , 3xdx , |€* COSXdx,
2(x + 4 I I( ) [ x cos 3xdx J.
X +18 in
dx dx J’ dx j X+1d ’ JSln de’
] o » Y (Xx=6)(X+2) X2 +3 602X
x? —6x+18 X2 +6X+5 -
Bopruucianrp OIpeacJCeHHbIC HHTEI'PAJIbI
6, 1 dx 1 ) ¢ dx
[ 3sin xcosxdx, a2y, J(x=1edx S
/ 1+3 JJC\/ T+Inx
0 0 0 1
6 dx 214 %2 4 dx 12 + 2X
J.— ’ I dX ’ J. ’ j dX ’
11+ /3x—2 -arctgx X241

-2 1 0

A% 2\/4¥dx s 1 dx

—_dx, _
g J1+ x2 0 ,3sin xcosxdx , +1+3x,

0 0

1 e dx

!(x—l)e"dx, Im

Heco0cTBeHHbIC HHTErPaJIbI

1. YKa)KI/ITe, KaKoM M3 HeCOOCTBEHHBIX HUHTETPAIOB ABJISACTCA CXOAAIINMC

o Xdx, ox7%dx, = x%dx.
[V | [+
1 1

1

2. BBIYHCIIUTE HHTETpal, yCTAHOBUTH €0 CXOJAMMOCTD HITH PACXOAUMOCTh ©  dx

2
-0 14X

0

3. BBIUMCIUTE HHTErPaJjl, YCTAHOBUTH €0 CXOAMMOCTD HIIH PACXOIUMOCTE | ln xdx

a?& 4. BeluncnuTh HECOOCTBEHHBIN HHTETPAT j
X



<)

dx

2 , YCTAHOBHUTD €0 CXOAMMOCTDb HJIN

1X

U H E§E W O I & H 0K

o 1 o

" H 00 ZENONXO

= =

PacxoauMOCTb.

5. Beruncnuth HECOOCTBEHHBIN HHTETPAT

PacXoAUMOCTb.
KparTnble uHTerpaJinl

1. '3MeHuTh NOpsI0K UHTETPUPOBAHUS B IBOMHOM MHTErpajie

2 6-x 1 2-y

a |dx | f(x yady, b. | dy | f(x y)dx -
[ox Jav] t0cy)
2. Berunciauts (U(lo — x2 — y2)dxdy, D ={(x, y)|1s x<2, 0<y<2}.
)
3. Beruuciaurs

”(lez y2 +16x3y° )dxdy;
D

D: x=1,y=X3 y=—&.



4. BpIuCINUTD

[J(x® + y)dxdy, D — MHOXecTBO TOUEK IIOCKOCTH, OTPAHUYEHHOE JTHHHUAMH
(D)

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

5. Haiitu miomaap GUrypsl, OrpaHUYCHHOMN TaHHBIMU JIMHUASAMHA
y=3 K, y=4€* y=3, y=4.

o . —y2
6. Haiitu momians Gpurypsl, orpanudeHHON uHusIMA Y = X°, y=—x+2

8. Haiitu o0beM Tena, morydeHHoro BpamieHuem Bokpyr ocu OY ¢urypsl, orpaHIYeHHOM

JTUHUSMUA y=x3, y=1, x=0.

9. Haiitu 06beM Tena, moJiy4eHHOTo BparieHrueM BOKpyr ocu OX (urypsl, orpaHn4eHHON

auHusMu Y = XZ, y2 =X,

KonTpoJsbHbie padoThl (IpuMepbI)
Bapuant

1. ITocTpouts rpaduk: y = 3cos 2x
2. Haiitu npenensr:

1) lim(5-n);+(5+n),  2)lim1- cos2x 3) lim X’ —X*~X-2

n»w(5_n) —(5+n) o0 @2x _1 xs2yx —2X +X-2



jim/ LEXCOS2X Vo Iim(x— x2—x+1)

| v

1+ Xxcosx X%

AHlim [ 4 5)
|

=2 In(x-1) x>0



[—x, X<0

Cy=i%x3,0<x<2
3. HccrnenoBarh Ha HEMPEPHIBHOCTH M BHITIOJTHUTH YEPTEK: ]
+3, X>2
Bapuanr
1. Haitti npon3BOIHYIO y'X:
X
a) y=al‘Ctg3|n_‘<'C 6) y:( x)
X+2 J
. X’ t
B) Sin(x—2y)+__=7x r) x=e-tcost, Yy =€ COSt
y
(11 7))

2. Haitrn km] 5 — arctgx
\ )

1
f(x)=x2+ " .
3. IIpoBecTH MOJIHOE UCCIIEOBAHUE U HOCTPOUTH rpadyK —

X

Bapmuanr.

ou
0S

Nel. Berancanuts IMPOU3BOJAHYIO IO HAITPABJICHUIO 1 HATH MOAYJIb BEKTOpa I'paAuCHTAa AJIsA

X

3 0O-
byukipm U = 2xy + \ﬁ +Z B TOUYKE A(6,9,1) B HAIIPABJICHHUHU, COCTABJISFOILIEM C OCSIMHU

_3 6 s
KOOPJHMHAT YIJIbI cosa =, COSB =", 7Y<".
7 7 2

No2. ViccnenoBats Ha skcTpemym pyrkmmio Z = Xy(1—4x? —4y) —5.

dz
Ne3. z =In(y —x*), X= sint, Y=cost. Haiitu __.
J dt
Bapuant
Boiuucaumoe:

16 2

dx 2. .
n !ﬁ_z {(2x+1) In xdx .
3X2 —4 sin3 3X q 2x-1
3. dx. 4. X. ax.
jx2+4x ICOSZ3X—5.J. 42X -2

1. BbIYMCIUTH UHTETPAIIBL:
+00

_[xe‘”2 dx . J'L
1 e X-+/In X



I/I306paSI/ITB o0Jracte HHTCTPUPOBAHUA H UBSMCHHUTH MOPAIOK HHTCTPHUPOBAHUA B IOBTOPHOM
HHTErpaic
0 25 x°

ldx !f(x;y)dy.

Bbruucnuts miomans (GUrypel, OrpaHUYEHHOW JUHHUSIMH

y=2—X2, y=X.



BapuaHT 3agaHuil TPEHUPOBOYHOIO TECTA.
3agaun

y= arcctg%/a_f , dy —? 3.

1 gacTh 1. y=sininx, y,y' =2 X

y:3X2+XeX’X EZ’AX:O,I, Ay_f)

4. Haiitii MpOM3BOAHYIO y’X:

4 X—3 arctg7x
a) y:ﬂsin — 0) Y=X

B) exy+X=0053x r) X=Ccost+sint, y =sint—tcost

X

5. Uccnenosath Ha axcTpemym f(x) =(x— 3)2 (x=5).
2x

6. Haiiti unTEpBasIBI MOHOTOHHOCTH Y= .

X
3

X
7. HaiiTi HauGoubIICe, HAMMCHBILIEE 3HAYCHUE (PYHKIIHH f (X) =__~16Xua orpesxe [_5 ;1]-

3

1
2 _
8. TIoCTPOUTH KacaTelbHYIO K rpaduKy GyHkimn | (X) =3arccos X* B rouke X=_-
2
2 9acTh 9. Haiitu nipeensl:

1) lim (3+n) —(2+n) 2)lim 192x 3y [im X°+2X=3  4) lim tg5x
2 2 2x 3 2

o> (2 + n) - (1— n) xoe -1 x>-3x DX +6X X}z tg3x

3 yacrTe
(0, x<-m

10. Hccnenosath Ha HEIPEPHIBHOCTB M BBINIOJIHUTD YEPTEK: y=4sinx, ~T <X< 0.

ﬂn, x>0

11. TIpoBecTH MONHOE UCCIIEOBAHKE M TOCTPOMTH rpaduk | (X) =2_1

Kpurtepun ouenku:

- OLIEHKAa «3auTE€HO» BBICTABJIACTCS CTYIEHTY, €CIIH OH PEryJIIpHO B TEUYEHUE CEMECTpa
MPECTABIISUT PEUICHUs 3a/a4, BBIITOJIHUI MOJHOCTHIO BCE 3aJlaHMsl U WX 3alIUTWJI, OTBETUB Ha
BOIIPOCHI IPENOAABATEIIS;

- OLIEHKA «HE 3a4T€HO» BBICTABISIETCA CTYIEHTY, €CIIM OH HEPETYJSpPHO B TEUYEHHE CEMECTpPA
MIPEJICTaBIIsUT PEIIeHUs 3a7a4, BBIMOJHUI 33JaHHs HE TIOJTHOCTHIO WM BOOOIIE HE TPeaCTaBIIsLII
paboThl Ha TMPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETAX Ha BOMPOCHI
MPENOAABATEIS.

Jl1is ipoBeieHUsT TEKYIIEro KOHTPOJIA 3HAHUN CTYJEHTOB B JTUCTAaHIIMOHHOM (opmare B
paspabotanHbIXx Kadempoir «MaremaTthka» OHJIAMH-Kypcax HMMEIOTCS POMEKYTOUHBIE
(TpoOHBIE) TECTHI.



3.2. Ilpome:xxyTOYHAsI aTTeCTALUS

[IpomexyTouHas aTTecTanus - (3K3aMeH) IPOBOJIUTCS 1O OUIETaM B YCTHOM (opme.
Bpemst a1 moAroToBKM OTBETa Ha BOMPOCHI He Oosee 45 MuH.
bunert BkitoyaeT TeOpeTUYECKUI BOIIPOC U 3a1aUH.



KommiekThl 5K3aMEeHAIMOHHBIX OUJIETOB XpaHATCs Ha Kadenpe «MaremMaTHKay.
TunoBble BApUAHTHI OMJIETOB NMPUJIATAKOTCS.
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KommuiekT Bonmpocos

0o quciuIiuinae « MaTteMaTHYeCKH aHAJIN3)

JAnddepennuanbHoe ucuucjieHue PyHKUMA OHOM NepeMeHHOM

[ToHATHE NEpEeMEHHOM BETUYMHBI U 00JIaCTH €€ U3MEHEHUS.

MOHATHE PYHKIIMOHAITBHOMN 3aBUCIMOCTH, KITaCCU(PUKAIUS (DYHKITHIA.

Omnpenenenne U THUIBI YUCIOBOM MOCIEI0BATEIBHOCTH.

IIpenen  4MCIOBOM  MOCIIEAOBATEIILHOCTH. Apupmernyeckne olepanuu  Haj
[10CJIEI0BATEIbHOCTSIMU.

VYcnoBus cyniecTBOBaHMsI KOHEYHOI'O MPEielia YNCIOBOM M10CIIEI0BATEIbHOCTH (TEOPEMBbI
Komu u Beliepmrpacca).

Bropoii 3amedarenbHbI Ipeaed.

[Tpenen dpynkuuun. Onpenenenus. ['eomerpudeckas MHTEpIIpETALUs TOHITUS MIpeiena
¢yskun. CBoicTBa MPENEIIOB.

beckoHeuHo Masble, 6ECKOHEUHO O0IbIINE QYHKIIH.

IlepBblil 3aMedaTeNIbHBINA IPEIEI.

beckoHeyHO Masible BeIMYMHbBI. DKBUBAJIIEHTHbIE OECKOHEYHO MaJble U UX UCIOJIb30BAHUE
IIPU BBIYMCIIEHUH NpeenoB. Tabiniia SKBUBaJIEHTHBIX OECKOHEYHO MalbIX.
HenpepeBHOCTH QYHKITUH B TOUKE ¥ HAa IPOMEKYTKe. OTHOCTOPOHHUE MPEIEIBI.
Knaccugukarus Touek pa3psiBa rpadpuka.

CgoiicTBa (hyHKIMH, HETIPEPBHIBHBIX Ha OTpe3Ke (Teopembl Beiepiurpacca, boibuano —
Kormm).

[TpousBoaHas. 'eomerpuueckuii 1 ¢puanyeckuil cMbica npousBogHoU. KacaTenbHasa u
HOpPMAaJIb K INIOCKON KPUBOM.

TaOnuia pon3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIHIA.

CBsI3b MEX/1y CYILIECTBOBAaHUEM MTPOU3BOAHON (DYHKIIMM B TOUKE U HEMPEPBHIBHOCTHIO
(GYHKIIMH B TOH K€ TOUKE.

[Tpon3BoHast CyMMBI, IPOU3BEAEHUs, yacTHOro. [Ipon3BoaHas clI0XKHOM U oOpaTHOU
GyHKUINH.

ITpon3BoHas mapaMeTPUUECKH 3aJaHHON (QyHKIIUH.

ITpouzBosaHas GyHKIMH, 33 JaHHOH HESIBHO.

JuddepenunpoBaHme c0KHOM OKa3aTeNbHON (PYHKIMH.

Hudpdepenunpyemocts. nddepennman. I'eomerpuueckuii cmbica auddepennnana.
ITpousBonHbie U AU hepeHInanbl BBICIIUX MOPSIIKOB.

OcHoBHble TeopeMbl nuddepenmanbHoro ucuncienus (teopema depma, Teopema Poss,
teopeMa Jlarpanxa, Teopema Komm).

[IpaBuno Jlonwmrans.

Muorounen Telinopa u ero croiictBa. ®opmyna Teinopa. OctaTouHblil WwieH (HOPMYIIBI
Teiinopa B hopme Jlarpanka u Ileano.

AcuMITOTHI rpaduKa QyHKIHUH.

OkctpemyM. HeoOxonumoe ycimoBre SKCTpeMyMma.

JlocTaTOuHBIE YCIOBHSI DKCTPEMYMA.

JloctaTouHoe ycnoBue Bo3pacTanus (yObIBaHUS ) QYHKIUH.

HauOonpiiee u HauMeHbIlIee 3HaYeHUsT PYHKIIUU HA OTPE3KE.

Beimykiiocts, BOTHYTOCTh, TOuka meperuba. JlocraTouHoe  YCIOBHE  BOTHYTOCTH
(BBIIYKJIOCTH).
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0.
. Beruncnenue miuomaaei ¢ moMOIIbI0 OMPEIEIEHHOTO HHTErpaia.
12.

Heob6xomumoe ycrmoBue Touku reperuda. JlocraTounoe ycinoBue reperuoa.
OOm1ast cxema MOCTPOEHHSI U UCCIe0BaHuUs rpaduka GYHKIHH.

@OYHKIHUN HECKOJIbKHX NepeMeHHbIX

OnpezeneHre U reOMETPUICCKUNA CMBICT (DYHKIIHH JIBYX TIEPEMEHHBIX.

JluHumM ypoBHS QYHKIIMU IBYX MTEPEMECHHBIX.

YacTHble TPOU3BOIHBIC (PYHKIIMYA HECKOJIBKHX IEPEMEHHBIX, UX T€OMETPHUYCCKHI CMBICTT
OYHKINH HECKOJIBKHUX MIEPEMEHHBIX, TOHATHE MTOTHOTO nuddepeHiuana.
JuddepenmpoBanme cioxHbIX QYHKINH HECKOIBKUX MEPEMEHHBIX.

[Tpon3BoIHBIC BBICIIUX MOPSIKOB (YHKIIMH HECKOJILKHUX MepeMeHHbIX. CMEIIaHHbIC
npousBoaHsie. Teopema IlIBapia.

[TpousBoaHas GYHKIINH HECKOJIBKUX MMEPEMEHHBIX 110 HAIPABJICHUIO.

[Tpon3BoIHAS 11O HAMIPABIICHHUIO U TPATUCHT CKAIIIPHOTO TTOJISL.

DkcTpeMyM QYHKIIMHA HECKOJIBKHMX MTEPEMEHHBIX.

. Heobxoammoe u moctaTouHoe yciaoBHs 3KCTpeMyMa (yHKIIUU IBYX TIEPEeMEHHBIX.

HHTerpasbpHoe uCUNCIEHNE

[TepBooOpazHas, HeonpeaeneHHbIH nHTerpai. Tabaua OCHOBHBIX MHTETPAJIOB.

3aMeHa IepeMEHHON U UHTEIPUPOBAHUE 110 YaCTAM B HEONPEACIEHHOM UHTErpaIe.
WHTerpupoBaHue ¢ HOMOIIBIO MOABEICHHS 0] 3HaK A depeHnmana.

WuTerpupoBanue paioHaIbHBIX ApoOeil.

WMHTerpupoBaHue 10 4acTsIM U 3aMEHa IIEPEMEHHOM B OIIPEACIICHHOM UHTETpaIe.
WHTerpupoBaHue TPUrOHOMETPUUECKUX (QYHKINN, OCHOBHbIE IIPHEMBI.

WuTerpupoBanne HppaluoHaIbHbBIX (PYHKINH.

YHuBepcaibHas TPUTOHOMETPUUYECKAs MTOICTAHOBKA.

OnpeneneHHblil uHTErpat u ero ceoiicrsa. @opmyina Hetorona — JleiibHua.

[TpunoxeHus onpeaeneHHOT0 HHTerpaja K pelieHUI0 FTeOMETPUUECKUX U (PU3NUYEecKHX 3a1au.

Brruncnenue niomanay u JIMHBI KPUBOMA, 331aHHON YpaBHEHHUSIMH B TTapaMeTPHUECKO
dopme.

Brrancnenue miomaay KpUBOJIMHEHHOTO CEKTOPA B MOJISIPHBIX KOOPIUHATAX.
Brruncnenue HJ'IOHI&)IGI\/’I B MIPAMOYI'OJIBHBIX W IOJIAPHBIX KOOpAWMHATaxX € IMOMOIIBIO OIIpPC-
JIEJICHHOTO MHTETpana.

Briancnenne AJIMHBI AYTU € ITIOMOIIBIO OMMPEACIICHHOT'O MHTCrpaJia.

Brrancnenvie 1muHbI IyTH KPUBOM, 3aJaHHON MTapaMeTPUUYECKH.

Brrancnenue oo0beMa Tena BpaleHus ¢ MOMOIIBIO ONPEIEIEHHOT0 HHTETpaa.
Brrancnenue miomaay moBepXHOCTH TeNa BPaIleHHUS.

HecoOcTBeHHbIe HHTETpalIbI IEPBOTO U BTOPOTo TUMA. [TOHATHS CX0IUMOCTH U
PacXoIMMOCTH HECOOCTBEHHOTO WHTETpaJa.

HecoGcTBeHHBIE HHTETPAIBI OT Pa3PHIBHBIX (PYHKITUH.



Tumnosbie BApHaHTHI OUJIETOB
o JUuciuInInHe «MaTeMaTHYecKu aHaJInu3»

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALTAN
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEX/JIEHUE BbICHIEI'O OBPA3OBAHIA
«MOCKOBCKHUM NOJUTEXHUYECKHUIA YHUBEPCUTET»
(MOCKOBCKHWI IIOJHUTEX)

®dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Maremarrka
HuctuniauHa «MareMaTudecKuil aHaliu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BWJIET

1. IlepBooOpa3Has, HEONPEAEIEHHbII HHTETpaJl. Ta6JéI/IIIa OCHOBHBIX UHTETPAJIOB.
X

Brrunciuts HeonpeaeneHHbIA HHTErpail I 1 '
5-X+ +/5-X

X
3. Haiiti rpaguent QyHKuuu Z = yﬂ srouke My(1,4).

4, yKa)KI/ITC, KaKoU 13 HeCOOCTBEHHBIX HUHTErpaIOB ABJIACTCA CXOAAIUMCA

o0 0

f\/;dx, jx*?’dx, jt x°dx.
1 1 1

5. Haiimmre 3KcTpeMyMbl 1 Touku nepern6a gpynxmun Y =(X—1)e™

YTBepxkaeHo Ha 3acenanuu kadeaps MmaremMaTuku « 03» 05 2023 r., mpotokon Ne 10

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

MUHUCTEPCTBO HAYKU U BBICIIIET'O OBPA3OBAHU S POCCUNCKOM
OEJIEPALINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEX/IEHUE BBICHIEI'O OBPA3OBAHUA
«MOCKOBCKHUW MOJJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHWI TOJINTEX)

®dakynpTeT 0a30BBIX KOMITETEHITHH, kadenpa «MaTemaTuka
Hucuunnnza «MaTeMaTH4ecKuil aHaln3»
Kypc 1, cemectp 2

JK3aMeHalMOHHBIH Ouiier Ne 1

1. HecoOcTBeHHBIE HHTCrpaJibl ICPBOT'O U BTOPOT'O THUIIA. IloHsATHSA CXOOMMOCTH U

pacxoauMoCTH HECOOCTBEHHOT'O HUHTCrpaia.
2t?
t

2. Haiitu npousBoaH HKIIUHU, 3aJTaHHOU IMTapaMETPUUECKUA X = , Y= )
p yio by , pamerp ; e

3. HccnenoBath Ha 3KCTpeMyM QyHKIUIO Z = X2 —X+ y2 +2y.

.6

4. BBIYHCIUTD ONPEACICHHBIN HHTErpal J.Ssin 2 X cOSs Xdx .
0

5. Haiitu o0beM Temna, moxy4eHHOro BpamieHneM BoKpyr ocu OX ¢urypsl, orpaHudeHHON
—y3 — —
maausvu Y = X7, y—1, x=0.



YTBepxkaeHo Ha 3aceqanuu kadeapbl maremMatuku « 03» 05 2023 r., mpotokos Ne 10

W.o. 3aB. kadenpoii H.B. Bacunbesa / /

Jli1g mpoBeieHUs! IPOMEXKYTOYHOTO KOHTPOJIS 3HAHHUH CTY/IEHTOB B IMCTAaHIIMOHHOM
(dopmare B pazpaboTaHHbIX Kadenpoil «MaremaTrkay OHIalH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.



