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1. Ilesnun, 3212494 ¥ IVIAHUPYEMbIe pe3yJIbTaTbl 00y4eHHs N0 IMCHHUILINHE

K oCHOBHBIM ye/am OCBOCHHS JUCLUILINHBI « MaTeMaTH4eCKUil aHaIu3» CIEAYET OTHECTH:

- BOCIIUTaHHE Y CTYJCHTOB O0IEil MaTEMAaTHYECKON KyIbTYpHI;

- IpUOOpeTeHHe CTYJEHTaMU IIUPOKOro Kpyra MaTeMaTH4YeCKHUX 3HaHUM, yMeHUH u
HAaBBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYAEHTOB K MHIYKTUBHOMY U JI€AYKTUBHOMY MBIIIJICHUIO HAPSY
C Pa3BUTHEM MATEMATUYECKOW UHTYULINH;

- YMEHHE CTYACHTaMH pa3BUBaTh HABBIKU CAMOCTOSTEILHOIO N3yUeHHs Y4eOHON U Hay4YHOU
JIUTEPATYpPBI, COAEPIKALIECH MATEMAaTUIECKUE CBEJICHUS U PE3YJIbTAThI;

- TOATOTOBKY CTYAEHTOB K JESITEIbHOCTH B COOTBETCTBUM C KBAJTU(PHUKALIMOHHON
XapakTEepUCTHKOW OakajgaBpa 1O HalpaBlICHHIO, B TOM 4ucie (OPMHPOBAHUE YMEHHU
UCIIOJIb30BaTh OCBOCHHBIE MATEMAaTHUECKUE METO/Ibl B IPOPECCUOHATBHOMN 1EATEIbHOCTH.

- TOATOTOBKY BBICOKOKBAJM(UIIMPOBAHHBIX KAJAPOB, BOCTPEOOBAHHBIX B YCIOBHUAX
UppoBoi TypOYJEHTHOCTH U BBICOKMX TEXHOJIOIMYECKMX PHUCKOB COBPEMEHHOH IHM(POBOIH
YKOHOMUKH.

K OCHOBHBIM 3a0auam OCBOGHUS IUCLUMIUIMHBI «MaTeMaTU4ecKMil aHanu3» CleayeT
OTHECTH:

- OCBOEHHME CTYJIEHTAMHU OCHOBHBIX IOHSTUH, METOJIO0B, (HOPMUPYIOIIUX OOLIYIO
MaTeMaTUYECKYIO IOJIMOTOBKY, HEOOXOAUMYIO /JIsl YCIIEUTHOTO PEIIEHUs IPUKIIAIHBIX 3a/1a4;

- (opmupoBaHue y cTyJeHTa TpedyeMoro Habopa KOMIETEHIUH, COOTBETCTBYIOIUX €ro
HaIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIONINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/a.

OOyuenne mno JucuMIuiuHE «MareMaTuyecKuil aHajau3» HalpaBlIeHO Ha (QOpMUpPOBaHUE
y o0yyaromuxcs  cieayrommx  koMmmereHnuid B coorBerctBu ¢ DOI'OC  09.03.02
«HpOpMAIIOHHBIC CUCTEMBI U TEXHOJOTHUW», YTBEPKIEHHBIM MprkazoM MwuHOOpHayku Poccum
ot 19.09.2017 N 926 (pex. ot 08.02.2021);

Kon u HammeHoBaHue NuaukaTopsl 10cTHKEHUSA
KOMIIETCHIUH KOMIICTCHIIUH
OIIK-1. CnocoOeH npuMeHSTh NOIIK-1.1. 3HaeT OCHOBBI MaTEMATHKH,
€CTECTBEHHOHAYYHbIE U OOILEUH)KEHEPHBIE (M3HKH, BEIYUCITUTENLHOM TEXHUKU U

3HaHUA, METOAbI MATEMATHUYCCKOI'O aHaJIn3a 1 MpOrpaMMHUPOBaHUSA
MOOCINPOBaHUA, TECOPETUIECKOI'O 1
AKCIEPUMEHTAIBHOTO UCCIICIOBAHUS B MOIIK-1.2. ymeer peruaTh CTaHIapTHBIC

HpO(beCCHOHaHBHOﬁ NEeITEILHOCTH HpO(beCCI/IOHaJ'IBHBIC 3aaa4u C IPUMCHCHUCM
€CTCCTBCHHOHAYYHBIX U O6H_ICI/IH)I(eHepHBIX

3HaHI/II71, METOJ0B MaTEMAaTUYCCKOI'O aHajIn3a
U MOJCIIMPOBAHUA

2. MecTO TMCUMILIHHBI B CTPYKTYpPe 00pa30BaTeIbHO MPOrpaMMbl

JuctunimHa OTHOCUTCS K oOs3arenbHOi uactu Onoka bl: Moaynes «Marematudeckue u
€CTECTBEHHO-HAYYHBIE JUCIUILIHHBDY.
Jucuumninza 6azupyercs Ha cienyrouieil, poiieHHON AUCIUITTHE:

- TMHEeWHas anreopa.
Hucuunnmza «MaTeMaTH4ecKuil aHajau3» JOTHYECKH CBSA3aHa C MOCIEAYOMMUMHU JUCIUIUIMHAMU:
B obazamenvrou wvacmu:

- [Ipuknannas rpaduka;

- MaTemarundeckast JIOTuKa U JUCKPETHAsI MaTeMaTHKa;



- BeeneHue B NporpaMMHUpOBaHUE;
- Teopust BeposITHOCTEN M MaTEMATUYECKAasi CTATUCTHKA;

- UncTpymMeHTanpHbIe CpeicTBAa MH(POPMAITMOHHBIX CUCTEM;
- OcHOBBI Irpa)UUECKUX S3bIKOB MPOTPAMMHUPOBAHUS;
- OOBEKTHO-OPUEHTUPOBAHHOE IPOTPAMMHUPOBAHHUE;
- DIIEKTPOTEXHUKA U DJICKTPOHHUKA;

- SI3p1kM HHPOPMALIMOHHOTO OOMEHA.
B uacmu snexmugnvix oucyuniumu:

- TexHomoruu HNCKYCCTBCHHOT'O MHTCIIJICKTA B IIPOU3BOACTBC,
- UucnieHHbIE METO/IbI B KOMITBIOTEPHBIX BHIYMCIICHUSX.

3. CTpyKTypa U cojep:KaHue QU CHUIINHBI

OO0miast TpyA0€MKOCTh JUCIHHUILUIMHBI COCTABIISIET 4 3aueTHbIC eUHUIIBI -144 yaca.

3.1. Buabl yueOHO# padoThI M TPY10EMKOCTH

n/n Buj yueonoii pa6oTni Ko‘i];ziﬂm Cemectp 2
AyIMTOpHBIE 3aHATHS 72 72
B Tom uucie:
Jlexumn 18 18
1.
CeMuHapCKUE/TIPAKTHYCCKUE 3aHATHS 54 54
* JlaboparopHsble 3aHATHS - -
> CamocrosiTeibHas padora 72 72
IIpomexyTouHasi aTTeCTALMA
3K3aMEH ) C)
Hroro 144 144

3.2. TemaTuyecKHii MJIaH U3yYeHHUS] TUCIUTILTHHBI

TpynoemkocTsb, yac
AyautopHasi padora
Camo
Ne Pa3nesbl/Tembl
A B Cemunap | JTaGop | ITpakr | €TOHT
n/n JIMCHMILTHHBI ¢ Jle | ckme/ | atopH |muecka |©TPHA
ero KIl |OpakTH4 | ble s i
uu €CKHE |3aHATH | TIOATOT pador
3aHATUS s OBKa a
1 | Pasnen 1. Inddepenunaibroe 62 8 22 0 0 32




HCYHCIeHHe PYHKUMH OHOM
nepeMeHHOM.

1.1

Yucnoast MOCie0BaTeNbHOCTD.
[Ipenen uncnoBoit
MOCIIEZI0BATEIHLHOCTU U €r0 CBOMCTBA.
IIpaBuna npenenpbHOro nepexoa.
Oynknus. [Ipenen yHkun.
Teopemsl 0 penenax GpyHKIUH.

Brimaua 3amanuii PI'P Ne 1 o
MaTeMaTHYeCKOMY aHaJIH3Y.

1.2

IlepBbIil 1 BTOPOH 3aMeUaTelIbHbIC
npenesnsl. beCKkoHeuHOo Mabie U
OCCKOHEYHO OOJIBIIIHNE BEIIMYNHEI.
OKBHUBAJICHTHEIC OCCKOHEUYHO MaJkIe
BeNUYUHBI. PackpeiTue
HEOIPEICTICHHOCTEW pa3HOro TUMaA.

1.3

HenpepsiBHOCTH QyHKITHIT B TOUKE U
Ha npomMexxyTke. OTHOCTOPOHHHE
npeznensl. Touku pa3pbiBa QyHKINH,
uX Kiaccupukanus.

1.4

[Tpou3BonHast GyHKIUH.
['eomeTpuyecknii © MEXaHUYECKUI
CMBICJI ITpou3BOAHOM. [IpaBuita

g depeHpoBanus 1 HOpMYIIbI
BBIUMCJIEHMSI TPOU3BOAHBIX. Tabnuma
IIPOU3BOJHBIX OCHOBHBIX
alieMeHTapHbIX QyHKIMN. TexHuka
G hepeHIIMPOBaHUS

1.5

Huddepenunan. [TponsBoaHbie 1
mubdepeHImanbl BHICIINX TOPSAKOB.
[TpubnnxKeHHbIe BEIYUCIICHUS C
nomoInbio AuddepeHIanos.

1.6

[TpaBuno Jlonurans. ®opmyna
Tennopa. Pa3nokeHHst OCHOBHBIX
3JIEMEHTapHbIX QYHKIUHN 0 popMmyIie
Teiinopa. [lpubnuxennsie
BBIYUCIICHHSI C TOMOIIBIO (POPMYIIBI
Tewmopa.

1.7

OCHOBHBIE TEOPEMBI
mubdepeHIIMaTBEHOTO HCYUCIIEHUS.
MOHOTOHHOCTb (PYHKIIHH,
sKkcTpemyMbl. HeoOxomnmelie u
JIOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH,
JIOKQJIbHOTO SKCTPEMyMa.




HccnenoBanue BBITYKIOCTH rpaduka
¢dbyaknun. Touku nepernoa.

1.8

OO0mrast cxema uccieoBaHus (GpyHKIHH
U ocTpoeHus ee rpaduka. CBoicTBa
(byHKUUH, HEMPEPBIBHBIX HA OTPE3KE.
Haubosnbiiee u HaMeHbllee 3HAYCHUS
(GyHKINU Ha OTpE3Ke.

CamocrostensHas padora Nel Ha
ceMHHape 1o (QYHKIMSIM OJTHOU
MepEMEHHOMN

Pazgen 2. OyHKIUA HECKOJIBKHX
nepeMeHHbIX.

24

12

2.1

[Ipenen u HenpepbIBHOCTH. OCHOBHBIE
CBOICTBA HEMPEPHIBHBIX (PYHKIIHIA.
Yactable npousBoAHbIe. [ToyHbIM
nuddepeHnmal.

Brigaua 3amanuii PTP Ne 2 o
GYHKIHSIM HECKOJIBKUX TIEPEMEHHBIX

2.2

[Tpon3BoHBIE CIIOKHOW (HYHKIIMA
HECKOJIbKUX MEpEeMEHHBIX. YacTHbIE
Mpou3BOHBIC U MU PepeHITHAITBI
BhICIIUX MOpsiakoB. Teopema llIBapiia.
[TpousBoaHas O HAPABIEHUIO.
I'panueHT.

2.3

OKeTpeMyM (DYHKIIMHM HECKOJIbKUX
nepeMeHHbIX. Heo6xoaumble u
JIOCTaTOYHBIE YCIIOBUS DKCTPEMYyMa.

CamocrosrenbHas pabora Ne2 Ha
ceMMHape Mo (QYHKIMSIM HECKOJIbKUX
MIEPEMEHHBIX

Pa3nen 3. UnrerpajabHoe
HCYHUCIeHHe

58

24

28

3.1

[TepBoobOpaznas. HeonpeneneHHbIH
MHTETpaJl u ero cBoiicrea. Tabnuma
MHTETPAJIOB OT OCHOBHBIX
3JIeMEeHTapHbIX QyHKIMH. MeToz
HEINOCPEACTBEHHOTO UHTETPUPOBAHMUSL.

Brigaua 3amanuii PI'P Ne 3 o
WHTETPATbHOMY HCUYHUCIICHUIO

3.2

WHTerpupoBaHue ¢ TOMOIIBIO 3aMEHbI
NIEPEMEHHOM, MTOJIBEJICHNUEM I10/T 3HAK
muddepennmana. Meron
WHTETPUPOBAHMUSI 110 YaCTSIM




HuTerpupoBanue paroHalIbHbBIX
npoOeit HHTErpUPOBaHUE HEKOTOPBIX

3.3 8 0 4 0 0 4
BHUI0OB I/IppaHI/IOHaJ'II)HI)IX Hu
TPUTOHOMETPHUYECKUX (QYHKINH.
33,[[3‘11/1, HpI/IBO,I[HH_II/Ie K ITIOHATHUIO
omnpezeneHHoro uurerpaia. Cpoicraa
OIIPECACIICHHOI'O UHTErpasa. (DO MVJia
3.4 | O1pel p PMY. 8 2 2 0 0 4

Herorona-Jleiouuna. 3amena
IICPEMEHHOM M HHTETPUPOBAHKE I10
qacCcTsiaM B OHpeI[eJIeHHOM I/IHTeraJIe

IIpunoxeHus onpeneIeHHoro
WHTErpajia B TCOMETPHH U MEXaHHKE
3.5 | (BBIUMCICHHE MIOMAACH MIOCKUX 8 0 4 0 0 4
buryp, IJIUHBI KPUBOH, 00BEMOB,
TJIOIIAJICH TTOBEPXHOCTH).

HecoOcTBeHHbIE HHTErpaIbl IEPBOTIO

3.6 N
U BTOPOT'O poJia, X CBOMCTBA.

3ajauu, IpUBOASILNE K KPATHBIM
uMHTerpangaM. JIBOMHOW U TPOMHOU
MHTErpaJibl, UX CBOMCTBA.
Brrunciienne ABOMHBIX UHTETPATIOB
CBEJICHUEM K IIOBTOPHBIM.
['eomerpuueckue u pU3NIECKre
MIPUJIOKEHUSI KPATHBIX UHTETPAJIOB.
KoHTposibHOE TECTHPOBaHUE

3.7 10 0 6 0 0 4

Hroro | 144 18 54 0 0 72

3.3. Copep:xanue pa3iesioB AUCIHUNINHBI

BBenenue

[Ipenmer, 3agaun U cofepkaHue TUCHUIUIMHBL. OCHOBHBIE ATallbl PA3BUTHUS TUCIUILINHBI.
CtpyKTypa Kypca, €ro MecTo M poJib B TIOJIFOTOBKE OaKkanaBpa, CBSA3b C IPYTUMHU TUCIUTIITHHAMHU.

Paszpnen 1. luppepenuuaibHoe ucuuciaeHne pyHKuuii 01HOM nepeMeHHOM

Tema 1. Yucnosas mocienoBaTesnbHOCTh. lIpenen 4mcinoBoi mocienoBaTenbHOCTH U €ro
cBoiictBa. dynkuus. [locrpoenne rpapukoB pynkuuit. I[Ipenen ¢pynkun. OCHOBHBIE TEOPEMBI O
npenenax ¢ynkuuu. [lepBslit 1 BTOpoii 3ameuaTenbHble npeaessl. CpaBHEHHE OECKOHEUHO MaJIbIX
1 OECKOHEYHO OOJIBIINX BEIMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJlble BETNYNHBI.

Tema 2. HenpeprIBHOCTH (DyHKIIMI B TOYKE M Ha MPOMEXyTKe, TOUKH pa3pbiBa (pyHKIUH,
ux Kiaccupukanus. ACUMOTOTH rpaduka GyHKIINH, UX KIaccu pUKaIus.

Tema 3. IlpousBognas ¢yHkumuu. I'eomerpuyeckuii 1 U3NUECKUN CMBICT MPOU3BOJHOM.
[TpaBuia nuddepenurpoBanus U (GOpMyIbl BBIYUCIECHUS MPOU3BOIHBIX. Tabiuia Mpou3BOJHBIX
OCHOBHBIX 3JIEMEHTapHBIX (PYHKIMH. Berarcienne npon3BoAHbIX QYHKIUH, 3aJaHHBIX Pa3IuYHbIM
o0OpazomM.

Huddepenunan. IIpoussoausie n nuddepeHuansl BHICIIUX TopsaKoB. [IpubiamkeHHbIE
BBIUMCJIEHHSI C TOMOUIbIO AP PEpEeHIINaNOB.



Tema 4. IlpaBuno Jlonuransa. @Popmyna Teisopa. PackpeiTne HeonpeaeneHHOCTEN
pasnmuyHOTO THMAa. Pa3nokeHWe OCHOBHBIX »dJeMeHTapHbIX GyHKIMA 1o dopmyne Teitnopa.
[TpubnmkeHHbIE BBIYUCIEHUS C TOMOIIBI0 Gopmyrsl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl AU HEepPeHIINATLHOTO UCUUCICHUS. MOHOTOHHOCTh (DYHKIIUH,
9KCTpeMyMbl HeoOXouMble M JTOCTaTOYHBIE YCJIOBUS MOHOTOHHOCTH, JIOKAJBHOTO IKCTpEMyMa.
WccnenoBanue BeimykiiocTy rpaduka Gyakmuu. Touku neperunda rpaduka GyHKIuu.

OOmas cxema mccienoBanus (GpyHKIMHM U mocTpoeHus ee rpaduxa. CoiicTBa (QyHKIUH,
HENpephIBHBIX Ha oTpe3ke. Haubombiee u HauMeHblee 3Ha4eHNus QyHKIUU Ha OTPE3Ke.

Pasznen 2. {udPepenunanbHoe ucuncjieHue GyHKIM HECKOJbKHUX MepeMEeHHbIX

Tema 1. ®yHKINMN HECKOIBKHUX IEPEMEHHBIX. JINHIM ¥ MOBEPXHOCTH ypoBHs. YacTHbIE
npousBoausbie. [Tonnenii quddepennnan. [IponsBoaHbIE CI0XHON (YHKIIMH HECKOIBKUX MTEPEMEH-

HbIX. YacTHbIE TPOM3BOAHBIE U MU dhepeHnalsl Beicumx nopsakos. Teopema [Bapua.

Tema 2. [IpousBonnas no HampasineHuto. ['paguent. KacarenbHasa k kpuoi. KacarenpHas
IUIOCKOCTh ¥ HOpMajb K noBepxHocTu. Dopmyna Teiopa. DkcTpeMyM (DYHKIMM HECKOJIBKHX
nepeMeHHbIX. HeoOX0Mble U JOCTaTOUHBIE YCIOBHUS SKCTPEMyMa.

Pa3znen 3. UnTerpajibHoe ucumMcjieHue

Tema 1. IlepBooOpasnas. Teopema CyiecTBOBaHHS HEOIPEIACICHHOTO HWHTErpaa.
Heonpenenenuslii uHTErpai u ero cBoiicrsa. Tabmuia MHTErpaJioB OT OCHOBHBIX 3JIEMEHTapHBIX
¢yHK1Mi. MeTo1 HenocpeICTBEHHOTO UHTErPUPOBAHMSL.

MeTtoapl MHTETpUPOBaHUS C IIOMOLIBIO 3aMEHBl IIEPEMEHHOM, IIOJBEJEHUEM IIOJ 3HAK
muddepennmana. MeTox HHTETPUPOBAHUS 110 YACTSM.

WHTerpupoBanue palMoHAIbHBIX Jpo0ei, HHTErpupOBaHHE HEKOTOPBIX BUI0B HPPALIMOHAIBHBIX U
TPUTOHOMETPHUYECKUX (QYHKIUH.

Tema 2. 3agauu, NpuUBOAAIIME K IMOHATUIO ONpEAEIEHHOro MHTerpana. OnpenencHHbIN
WHTErpaJl, €ro CBOWCTBA. YCIOBUS HHTETPUPYEMOCTH. MHTErpan ¢ mNepeMEHHBIM IPEAEIOM
unterpupoBanus. ®opmyna Heiotona — JleiiOHuma. 3amMeHa NepeMEeHHONW B OIpENEIIEHHOM
WHTErpae.

[Tpunoxenus onpeneneHHOro HHTErpajga B reOMETPUU U MeXaHUKe (BBIYMCIIEHUE IUIoaiei
IUIOCKUX QUTYp, JJIMHBI KPUBOH, 0OHEMOB.

Tema 3. HecoOcTBeHHBIE HMHTErpajibl MEPBOrO M BTOPOro poja (Mo OecKOHEYHOMY
POMEXKYTKY, OT HEOIPaHUYEHHBIX (PYHKIIMHA HA KOHEYHOM ITPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3anaun, npuBoAsAIIME K KPaTHBIM UHTETpasiaM. J[BOMHON U TPONHOW MHTETpaIbl, UX
cBorcTBa. [IpaBuia BEIYKMCIICHHS] IBOWHBIX HHTETPAJIOB.

3.4. TemaTuka NpaKTHYECKUX 3aHSITUH MO TUCHUIIHHE
«MaremaTH4ecKH aHATHU3)

Ne Tema 3ausarTus
/o

1 Paspnen 1. DiieMeHTBHI MaTEMaTHYECKOI0 AHAJIN3A.

YucnoBast mnocinenoBaTeabHOCTb. IIpenen 4MCIOBOM MOCIENOBAaTENbHOCTH U €0
cBoiictBa. [lpaBuna nmpenensHoro nepexona. ®yukuus. Ilpenen ynkuun. Teopemsl o
npeznenax ¢pyHkuuu. IlepBolii 1 BTOpOil 3aMedaTenbHble Mpeelibl.

2 CpaBHeHHE OECKOHEYHO MabIX W OECKOHEYHO OOJIBIIMX BEJIMYMH. DKBUBAJICHTHBIC
OECKOHEYHO MaJible BETMUUHBL.

3 PackppiTie HEONpeIeICHHOCTEH Pa3JIMYHOTO TUTIA




HenpepsiBHOCTD PYHKITHH B TOUKE U HA TPOMEKyTKe. OTHOCTOPOHHUE TIpeIesbl. TOYKH
pa3psiBa pyHKIIMU. [IpuMepsl peneHus 3aaad

5 [IpowsBognas ¢ynkumu. [IpaBuna auddepenuupoBanus U (HOpPMyIbl BBIUMCICHUS
npon3BoaHBIX. TexHuka nuddepeHunpoBaHms

6 HMuddepennmpoBanne  oOpaTHbIX  (QyHKIUH, GYHKOWA, 3aJaHHBIX  HESBHO,
napaMeTpHuecKy, Jorapupmuueckoe qudhepeHmpoBaHne

7 Huddepennman. ['eomerpuueckuii  cmbicn  auddepennuana. [IpousBojgHble H
muddepeHransl  BRICIIMX  MOPSIKOB. [IpHOMMKEHHbIE BBIYMCICHUS C TMOMOIIBIO
nuddepeHmanos.

8 IIpaBuno Jlonurans. @opmyna Teinopa. PackpbiTie HEONPEAEIEHHOCTEW Pa3JIMYHOTO
tuna. Pa3noxkeHus OCHOBHBIX JIeMEHTapHbIX QpyHKIM o popmyne MakiopeHa.

9 [TpuOnKeHHbBIE BRIYMCICHUS C TOMOIIBI0 Gopmysl Teitnopa.

10 | [TomHoe uccnenoBanue GyHKIUH 1 mocTpoeHue rpadukos. [Tpumepsl

11 | ITonHOE HccaenoBanue GyHKIUN U TOcTpoeHue rpadukos. [Ipumeps! (IpogoinKeHne)
CamocrosrenpHas pabora Nel Ha ceMuHape o QyHKIUSM OAHOH epeMeHHON

12 | Pa3zgen 2. MyHKIMH HECKOJbKHX IepeMeHHbIX. JIMHUM U TMOBEPXHOCTU YPOBHS.
YacTtHble mpon3BoHbIE U Au(depeHnran nepBoro nopsaKa.

13 | Ionnsiit quddepenuman. IlpousBoaubie cioxHoi GyHkuuu. [IponsBoanas GyHKINH,
3aJJaHHON HEesBHO. YacTHBIE MPOW3BOAHBIE W MU (EpEeHINATBl BBICIINX MOPSIKOB.
Teopewma IlIBapnia.

14 | Ilpou3BoaHas 10 HAMpPaBJICHUIO. [ pagueHT.

15 | OkerpemyM (yHKUIMHM HECKONBbKUX TepeMeHHbIX. HeoOxoaumple U AOCTaTOYHBIC
YCIIOBHS SKCTPEMyMa.

16 | CamocrosiTesibHasi padora Ne 2 Ha ceMuHape nO (QYHKOHSIM HeCKOJIbKHUX
nepeMeHHbIX

17 | Pa3aen 3. UuTerpajbHoe HCUHCTEHHE
[lepBoobOpasznasa.  HeompeneneHnublii  wHTErpal W €ro  CBoWcTBa.  Merton
HETIOCPEJICTBEHHOTO WHTETPUPOBAHUSI.

18 | UnTerpupoBaHue C TMOMOINBIO 3aMEHbl MEPEMEHHOH, TMOJBEACHHEM O]l 3HaK
quddepernmana. Meros HHTErpUPOBAHUS MO YACTSIM

19 | MHTerpupoBaHue palMOHAIBHBIX JApoOel, WHTETPUPOBAHUE HEKOTOPHIX BHUIOB
VPPAMOHATIBHBIX (PYHKIIMH

20 | UnTerpupoBaHue TPUTOHOMETPHUECKUX (DYHKITH.

21 | BeuncieHne ompenelieHHbIX WHTerpasioB 1o (opmyne Herotona-JleiOnuma. 3ameHa
NepEeMEHHOIN ¥ MHTErpUPOBAaHHE 10 YacTsM B ONPEIeICHHOM HHTErpae.

22 | [lpunoxeHHsI OINpENeNeHHOTO0 HHTErpalia B TEOMETPUM W MEXAaHWKE (BBIYMCIICHUE
TIoNIaied TWIOCKUX (QUTyp, ATUHBI KPUBO).

23 | [IpunokeHusI OMpeNeNeHHOTO0 WHTErpalia B TEOMETPUM W MEXaHHWKE (BBIYMCIICHUE
00BEMOB, MJIONIACH TOBEPXHOCTH).

24 | HecoOCTBEeHHBIE HHTETPAJIbl IEPBOTO U BTOPOT'O POJIa, UX BHIYHCIICHHUE.

25 | 3amaum, mpUBOIAIIME K KpPaTHBIM HWHTETpajaM. BbluurcieHne MBOHHBIX HHTErPAIOB
CBEJICHHEM K TTOBTOPHBIM. 3a7aud Ha M3MEHEHUE TMOPSAKAa UHTETPUPOBAHUS B JIBOWHOM
WHTETpaje

26 | I'eomerpuueckne u (QU3MYECKUE TMPHUIOXKEHUS KPATHBIX HWHTETPAJIOB, MPHUMEPHI
BBIUUCIICHHUSI.

27 | KoHTposibHOE TECTUPOBAHME MO KYpCY.
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4, Y4eOHo-MeTOAUYecKOe U HH(pOpPMALIMOHHOE 00eceyeHue

4.1. HopmaTuBHbie 10kyMeHTHI 1 'OCThbI

1. ®IoC 09.03.02 «MHpOPMAIMOHHBIE CUCTEMBI U TEXHOJOTHUHY, YTBEPKIAEHHBIM IPHKA30M
Muno6pnaayku Poccun ot 19.09.2017 N 926 (pen. ot 08.02.2021);

2. AxageMu4ecKui y4eOHBIN IJI1aH o HaIMpaBJICHUIO OATOTOBKU: 09.03.02
«HpOpMaIIOHHBIE CHCTEMBI U TeXHONorum». [Ipoduns: ABTOMATHU3UPOBAHHBIC CHCTEMBI
00paboTku uHpopMaIuu u yrnpasieHus. @opma o0yueHus — ounas. 2025.

3. O6pa3oBarenpHas mporpamma o HampasiieHuto moarotoku: 09.03.02 «MubopmannoHHbIC
CUCTeMbl W TexHojorum». IIpoduib: ABTOMAaTH3HpPOBAaHHBIE CHUCTEMBI 00pPabOTKHU
uHpopmanuu u yrnpasieHus. Dopma oOyuenust — ounas. 2025.

4. Vka3 Ilpesunenta Poccuiickoit ®enepamuu ot 01.12.2016 Ne 642 «Ctpareruu Hay4HO-
TEXHOJIOrM4ecKoro passurtusa Poccuiickoit denepanum».

5. IIpuka3z MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O06  yrBepkaeHun llopsaka TPUMEHEHHsS  OpraHU3allUsSMH,  OCYIICCTBISIONTUMHU
00pa3oBaTeNbHYIO JIeSTEIbHOCTD, 3IEKTPOHHOTO oOyueHus, JTUCTAHIIMOHHBIX
00pa3oBaTebHBIX TEXHOJIOTUI TIPH peau3aii 00pa3oBaTEIbHBIX TPOTPaMM».

4.2.  QOcHoBHas JuTepaTypa

®uxteHromnsi] .M. OcHOBBI MaTEMaTHYECKOTO aHAIN3a: YUeOHUK /I BY30B, 15-¢ u3., crep.
CII6, JIans. 2023. Yacts 1. 444 c.

®uxrtenronsl [.M. OcHOBBI MaTEMAaTUYECKOTO aHaNK3a: YUeOHUK AJis BYy30B, 14-€ usn., crep.
CII0, Jlanw. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc maremarumdeckoro anamuza. T.1. [duddepenuuanbHoe u
MHTETPaJIbHOE HMCUUCICHUS (YHKIUN ONHOW mepeMeHHOW. Psgpl: YueOHUK [DneKTpOHHBIN
pecypc]: yueb. - DnekTpoH. naH. - Mocka: ®usmarnut, 2015. - 444 c. [Pexxum gocryna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ 3kpana.]

4.3. JlonoJIHUTe/JILHAS JIUTEepaTypa

[Tuckynos H. C. JluddepennmanbHoe 1 MHTErpajibHOE UCUUCIEHHS JJIs BTY30B. B 2-X ToMax.
M.: UnTerpan - [pecc, 2009 — 416, 544 c. 180 k3.

3yokoB B.I'., JIaxoBckuii B.A., Mapteinenko A.M., Munocues B.b., Ilymxkapes E.A. Kypc
MaTEeMaTHKH JIJI TEXHUYECKUX BBICIINX yueOHBIX 3aBeneHuit. Yactu 1-4. M.: MI'TI1Y, 2012. 400
IK3.

Kparkuit kypc BbICIICH MaTeMaTHKHU [DJIEKTPOHHBIM pecypc|: yuel. - DJIEeKTpOoH. HaH. -
MockBa:  JlamkoB u K, 2017. - 510 c. [Pexxum  pmocryma:  URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa.]

byrpos .C., Hukonsckuit C.M. Bpicimias maremaTuka: y4eOHMK A7 By30B B 3-X Tomax. M.:
Hpoda, 2009.

WuTterpanbHoe HcuucieHHe (QYHKIUH OJHOM M HECKOJBbKUX IEpPEeMEHHBIX. TeopHs MOJs:
METOJMYECKHE YKa3aHUs ¥ BapUaHTHl pacueTHo-Tpaduueckux pador // boaynoB M.A.,
boponuna C.H., ITokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.
Marematnueckuit ananus. Teopust mpenenoB U auddepeHmaibHOe UCYUCICHHE: OCHOBHBIC
MOJIOKEHUS TEOPUH, METOJAMYECKHE YKa3aHWs M BapUaHThl pacyeTHO-rpaduyeckux padot //
bonynos M.A., boponnna C.U., Koporkosa H.H., Tkauenko O.11. M.: MI'TY «MAMMN», 2009.

4.4. DiekTpoHHBbIe 00pa3oBaTe/ibHbIE PECYPChI
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https://e.lanbook.com/book/93522

[TpoBenenue 3aHATHI W aTTeCTAllMii BO3MOXXHO B JHUCTAaHLIMOHHOM (opMmare ¢ MPUMEHEHHUEM
cucTeMbl aucTaHImoHHOro oOydeHusi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaremaTruka» JIIEKTPOHHBIX oOpa3oBarenbHBIX pecypcoB (DOP) mo Bcem paszmenam
POrPaMMBI:.

DJeMEeHTEl MaTeMaTHYECKOTO
aHalimu3a

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

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

(byHKINH OHOHN epeMeHHON

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

HuddepennmansHoe
ucuucieHue GpyHKIuit
HCCKOJIBKHUX NNTCPECMCHHBIX

JIOTIOHUTEIBHBIE TIABEI https://online.mospolytech.ru/course/view.php?id=3592

MAaTEMAaTHYCCKOI'O aHajIn3a

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTBHI.
[Topsimox mnpoBeneHuss paboT B JUCTAHUMOHHOM (opMmaTre YCTaHABIUBAECTCA OTAEIbHBIMHU
pacropsHKeHUSIMU TIPOPEKTOpa 10 Y4eOHOH paboTe W/niaH HEHTPOM y4eOHO-METOJMUECKON padOoTHI.

Kamamﬁ CTy,I[CHT O6GCHCIICH I/IHIII/IBI/IIIyaJILHI)IM HGOFpaHI/IqCHHI)IM I[OCTYHOM K 3JI€KTpOHHOI71
6I/I6J'II/IOT CKC MOCKOBCKOTI'O ITOJIMTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .
WuTepHeT-pecypchl  BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepuajbl B 3JICKTPOHHOM  BUJE,
MpeaACTaBJICHHLIC HA caiite mospolytech.ru B pas3aciic: «]_[eHTp MATCMATHYCCKOI'O O6pa30BaHI/I$I»
(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);
http://pmims.000webhostapp.com/xbookM0018/index.html
BCPOATHOCT el 1 MAaTeEMaTUYECKOU CTATUCTHUKE.
[Tone3nbie yuebHO-MeTOAMYECKHE U MH(OPMAITHOHHBIE MAaTEPHAIBI TTPEICTABICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.
[lepedensr pecypcoB MHPOPMAIMOHHO-TEICKOMMYHUKAITMOHHON ceTu «HTepHET» AJis OCBOEHUS
JMCIUILIMHEL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

Buneokypc M TecTbl 1O TEOpHH

4.5. J/InueH3noHHOe ¥ CBOOOHO paclpocTpaHsieMoe IPOrpaMMHoOe

o0ecrieyeHue
Ne| HammenoBanue | Pazpaboruuk [10 JoctynHocts Ccpuika Ha Enunbli peectp
(mpaBooOanarens | (JUIEH3UOHHOE, POCCHUICKHX TIPOTpamMM JJIst
) CBOOOJTHO OBM wu B/l (ipu Hamu4un)
pacrnpocTpaHsieMoe
)
1 |Astra Linux | OOO JIvuieH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase _id=9540
ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'" 75
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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
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://pmims.000webhostapp.com/xbookM0018/index.html
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
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 Tpo(eccHOoHAIbHbIE 0a3bl JaHHBIX U MHGOPMaLIMOHHbIE

CIpaBOYHbIC CUCTEMBbI

Hepeqeﬂb PECYPCOB CE€TH HHTepHeT, AOCTYIHBIX IJIf OCBOCHHUA NUCHUIIJIMHBI:

HaunmenoBanue

Ccbuika Ha pecypce

HoctynHocTh

NudopManinoHHO-CIIPABOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

HocTtynHa B ceTn
Wurepuer 6e3

OTpaHUYCHUHN
HNudopmannonnsie pecypesl Cetu http:// www.consultant.ru | JTocrymmo
Koncynprantllntoc : : :
ITopran ®@enepanbHbIX
poynapeTReE http://www.fgosvo.ru. JlocTymHo

00pa3oBaTelbHBIX CTAHIAPTOB
BBICIIETO 00pa30BaHUs

JIeKTPOHHO-0MOINOTEYHbIEC CHCTEMBbI

Jlanb https://e.lanbook.com/ JlocTyrHa B ceTH
WNurepuer 6e3
OTpaHUYECHUN

IPR Books https://www.iprbookshop | octynHa B cetn

.ru/

WNurepuer 6e3

OTpaHUYECHUN
IIpodeccnonanbubie 0a3bI JAHHBIX
baza naHHbIX HaydHOU http://www.elibrary.ru HoctymnHo
AJIIEKTPOHHOU OMOJIMOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JoctymHo

HoJUTeMaTHYeCcKas: peepaTuBHO-
oubnuorpaduueckas u
HayKOMETpHYeCKast
(bubnuomeTpuyeckas) 6aza JaHHBIX

5. MarepuajbHO-TEXHUYECKOE o0ecrnevyeHue 1 CIUTITHHbI
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

MarepuanbHO — TexHMYecKast 0a3a yHHBepcUTeTa 0OecreyrBaeT MpPOBEIEeHHE BCEX BHUJIOB
3aHATUN, TPETYCMOTPEHHBIX yYEOHBIM IJIAHOM, U COOTBETCTBYET ACMCTBYIOLIUM CAHUTAPHBIM U
IIPOTUBONOYXAPHBIM IPAaBUIaM U HOPMaM.

Kadenpa «Marematuka» He pacrnojaraeT COOCTBEHHBIM ayJUTOPHBIM (OHAOM U
UCTIOJIB3YeT YUeOHbIE ayAUTOPUH U3 001Iero (HOHIa YHUBEPCUTETA.

[Ipy HEoOXOAMMOCTH JUIsi TPOBEIACHHUS WHTEPAKTUBHBIX  MPAKTHUECKUX  3aHATUN
UCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIaCChl YHUBEPCUTETA.

6. MeToanueckue peKoOMeH AU

6.1. MeToauyecKkue peKOMeHIANMH IJIs MpenoaaBaTeJisi
10 OPraHu3anuu 00y4yeHust

[Ipexne Bcero, cimemayer oOpaTUTh BHUMAaHHE CTYACHTOB Ha TO, YTO MPAKTUYECKH BECh
M3y4aeMblil MU MaTepuai He TpeOyeT Kakoi-Inbo crnenuaibHON (IOMOIHUTEIBHOM) MOATOTOBKU
U BITOJTHE MOXKET OBITh YCIIEIIHO M3Y4EH, €CIIU CTYACHTHI OyIyT MOCENaTh 3aHsTHsI, CBOEBPEMEHHO
BBIMIOJHATH JIOMAIllHUE 33JaHUsl W TOJb30BaThCSA (NP HEOOXOAMMOCTH) CHCTEMOM ILTAHOBBIX
KOHCYJIbTAllMi B TEUEHUE KaXKJI0T0 ceMecTpa. Boieamine B Kypc MaTtaHaian3a pasJienbl SBISIFOTCS
KJIACCUYECKHMH, B TO € BPEMsI OHU IMPAKTUYECKHM OPUEHTUPOBAHBI, TAK KAK MMEIOT LIMPOKOE
pacnpocTpaHeHue JUisl PEeLIeHUs] pa3HOro poja 3ajad BHYTPU CaMOil MaTEeMaTHKU U MPUKIAIHBIX
3amady. MIX ocBOeHME MOMOXET CTYJEHTaM JIOTMYECKH BEPHO, APIYMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U MMCHBMEHHYIO PEub, YCIICIIHO MPUMEHSITh HAKOIJICHHBIC 3HAHHUA B MPO(ECCHOHATBLHON
JESITEIIbHOCTH.

HeoOxomuMo ¢ camMoro Hayana 3aHSATHH pPEKOMEHJOBAaTh CTYIACHTaM OCHOBHYIO U
JIOTIONIHUTEIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpa J1aTh CIIMCOK BOIPOCOB JJIs MOATOTOBKH K
SK3aMEHY.

Ha nepBom 3aHsATHM IO JUCHMILIMHE ClEAYEeT 00513aTenbHO TPOMH(GOPMUPOBATH CTYIEHTOB
0 BHJIe ¥ popMax TEKYIIEeH U MPOMEKYTOUHOM aTTECTAIMIA 110 TUCIUIUINHE, CPOKAX UX
MIPOBEJCHUS, YCIOBUSAX JIOMYCKA K IPOMEKYTOYHON aTTeCTalluu, IPUMEHSEMBIX BUAAX
IIPOMEXYTOUYHOTO KOHTPOJIS.

W3noxxeHne TEOPETUYECKOTO MaTephaja JOJKHO COMPOBOXKIATHCS WIUIIOCTPATUBHBIMU
OpUMepaMu, THIATEIbHO OTOOPAaHHBIMHU IMpernojaBaTeleM TakK, YTOObl TEXHHUECKHE TPYAHOCTH U
BBIKJIQJIKM TpU PEIIEHUWU 3aJaud HE OTBJIEKAJIM OT TJaBHOTO: OCMBICIEHUS HUIEH U CYTH
IpUMEHsEeMbIX MeTonoB. CleyeT Bcerja yKas3blBaThb IPUMEPBI IPAKTHYECKOTO NPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUAX YpaBHEHUH U HopmyIt.

[IpakTHyeckue 3aHATHUS JTOJKHBI OBITH OPraHM30BaHbI MpPEINoJaBaTeNieM TakuM 00pa3oM,
yTOOBl  OCTABAJIOCh BpPEMsI Ha TIEPUOJUYECKOE BBIIOJHEHUE CTYIAEHTaMHU HEOOJbIION
CaMOCTOSITENIbHOW PabOThI B ayJUTOPUH JJISl IPOBEPKU YCBOCHUS M3JI0)KEHHOT'O MaTepHara.

[IpenogaBaTtens, BeAyUIMIl NpPaKTUYECKUE 3aHATHUS, JOJDKEH COIVIACOBBIBATH YydeOHO-
TEMaTUYEeCKU TUIaH 3aHATUH C IEKTOPOM, UCIOJIb30BaTh €INHYIO CUCTEMY 0003HAaUEeHUH.

[IpenogaBatento cneayeT AJOOMBATHCS CUCTEMATUYECKOM HENpPEepbIBHOM pabOThI CTYIAEHTOB
B TEUEHHE CEMecTpa, HEOOXOAMMO BBIABIATH CHJIBHBIX CTYIEHTOB M NPUBJIEKATh UX K HAyYHOH
paboTe, K y4acTHIO B pa3HOT0 pojia OJIMMITMAZax U KOHKypcax.

CTyzneHT AOKEH OIYIAaTh 3aMHTEPECOBAHHOCTD MPENOIAaBaTENsl B TOCTHKEHNN KOHEYHOTO
pe3yibTaTa: B TNPUOOpPETEHHWH OOY4YaAIOUIUMUCS TPOYHBIX 3HAHUN, YMEHHM U BJaJeHUsA
HaKOIIJICHHOM nH(popMarmeit A peleHus 3a1a4 B IpoeCcCHOHAIBHON 1A TeIbHOCTH.

1.1.1. Odpa3oBaTe/ibHbIE TEXHOJIOTHH

[TpoBenenue 3aHATUI U aTTECTAIM BO3MOXKHO B IUCTAHIIMOHHOM (popMaTe ¢ MpUMEHEHUEM
CUCTEMBI IUCTaHIIMOHHOTO 00yueHus yuusepcutera (CAO-LMS) Ha ocHOBe pa3paboTaHHBIX
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Kadenpoii «MaremaTuka» 3JIEKTPOHHBIX 00Opa3zoBarenbHbIX pecypcoB (DOP) mo Bcem paznenam
porpamMmsl (M. 11. 4.4).

[Topsimox mpoBeaeHus: pabOT B JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTACIbHBIMHU
PaCHOPSDKEHUSAMHE [TPOPEKTOPA IO YIeOHOM paboTe W/MIN LIEHTPOM y4eOHO-METOINIECKON paboTHI.

6.2. MeTtoauyeckue yKa3aHusi AJsl 00y4aIOMNXCHA MO0 OCBOEHUIO
AMCHUILTHHBI

Paznea 1: nuddepenunanbHoe ncuucjienne PyHKuuii 0JHOH NepeMeHHO

ITpu n3ydenun nuddepeHunansHoro ucuuciaeHus QyHKIUM OAHOM mepeMeHHoN oOparute
BHUMAaHME Ha TIOHATHE mperena (pyHKIUN B TOYKE U METOIbI ero Beraucienus. [Ipenen — ogno u3
OCHOBHBIX IOHATUH MareMaThdyeckoro aHaiausza. Ilpu BeluMcIeHMM HpenenoB (QyHKIUHM Hao,

0 o

—,—,0:00,00—00,1%
IpEeX/e BCEro, BBIICHUTH XapaKTep HEOIPEaeIEHHOCTH 0 o . YroOsl
OBJIA/ICTh TEXHUKOW pEIICHHs 33a]ad Ha BBIYMCICHHE TPEAEIOB, HAJ0 3HATh JBA 3aMeYaTeNIbHBIX
npezena, TabJIMIy SKBUBAJICHTHBIX OS€CKOHEYHO MajblX, NMpaBuio Jlonmurais, pa3indHble NMPUEMbI
PaCKpBITHS HEOIIPEICIIEHHOCTEH B 3aBUCIMOCTH OT BHJIA (PYHKIMHU M PEIIUTH JOCTATOYHO OOJIBIIOE
KOJINYECTBO 3a/1ay.

[Ipu wm3ydeHWH TeM, MOCBSIIEHHBIX MPOW3BOMHOW W nuddepeHmany (yHKIHH, HaIO
OCMBICIIMTh UX F€OMETPUYECKUN CMBICI, IOHUMATh paziInuue Mexay HUMHU (IuddepeHnuan - 3To
rJIaBHAs JIMHEWHas 4acTh mpupamieHus QyHkiuu). TBepmo 3HaTh (Kak TaOJIMIy YMHOMKCHHS)
dopmynbl  auddepeHIUpPOBaHUS ~ OCHOBHBIX  3JE€MEHTapHbIX  (GYHKUMH W I[paBuUia
muddepeHpoBanus (Bce, KOHEYHO, HO 0OCOOEHHO mpaBmwio auddepeHInpoBaHMs CIIOKHON
byHKIUN).

OOparure BHUMaHUE TaKke Ha 0coOeHHOCTH nuddepeHupoBanns GyHKINN, 3aJaHHBIX B
HEsIBHOHN (opMe, TapaMeTpUUECcKH, Ha IpueM JiorapupmMuueckoro qudhepeHupoBaHus.

Cremyer 4eTKO 3HATh M YMETh IPUMEHSTH aJTOPUTM UCCIIEAOBAaHUS (PYHKIIUI U TOCTPOSHHS
rpaduKoB: OIpeJesieHHe TOuYeK pa3pbiBa (M MX KIacCU(UKALUIO), aCHUMNTOT rpaduka
(BepTHKaIbHOM, HAKJIOHHOW, TOPU3OHTAIBLHON), HEOOXOJMMbIE U JOCTAaTOYHBIE YCJIOBUS
MOHOTOHHOCTH ()YHKIIMH, CYILIECTBOBAHUS JIOKAJBHOIO SKCTPEMYMa, POMEXKYTKOB BBITYKIOCTH U
BOTHYTOCTH ()YHKILIMU U TOUYEK Meperuoa.

Paznen 2: nuddepennnanbHoe ncuucjaeHne PyHKIMNA HECKOJIBKUX MePEeMEHHbIX

[Ipy wu3ydeHuUMm JaHHOTO pasjena oOpaTUTe BHUMaHME Ha TO, UYTO (YHKIHUS ABYX
MEPEMEHHBIX HMEET HAIJISIIHBIII TeOMETPUYECKHM CMBICI — 3TO IMOBEPXHOCTb B TPEXMEPHOM
IIPOCTPAHCTBE

Hago ocMmbIcauTh MOHATUS YacTHBIX MPOU3BOJIHBIX W TMoOJHOro auddepenHnumana u
0COOEHHOCTh HUX BBIYMCICHMS, OBJIAJCTh TEXHUKOW BBIYMCICHUS IPOU3BOAHBIX OT CIIOKHOU
(GYHKIIMM HECKOJIbKMX mepeMeHHbIX. CreayeT oOpaTHTh BHUMAaHUE Ha TO, YTO AJI1 (PYHKIIHMH

Z2=2(X%Y) cmemannse uactasic IPOHM3BOHBIE BTOPOTO TIOPSIIKA PAaBHBI MEXIYy COOOIA:
2 2
0“1 012
OX0y  OYOX (reopema IlIBapua), To ecTb MOPSOK AU EPeHLUPOBAHNS HE MMEET 3HAUCHHSL.
Jist GYHKIMH HECKOJNBKHX MEPEMEHHBIX CKOPOCTh M3MEHEHHs (QYHKIUH B TPOM3BOIHHOM
HanpaBJIeHUH XapaKTEPU3YeTCs TPOM3BOJHONW 110 HANpaBJIE€HHIO, a HaWOOJbIIAsS CKOPOCTh
u3MeHeHnsT QYHKIUK Oy/IeT B HAIPABJICHUH BEKTOPA rPaMeHTA.

Cnenyer oOpaTuTh B OTOM TeMe BHUMaHHE Ha HEOOXOIWMOE M JIOCTATOYHOE YCJIOBHS
CYIIIECTBOBAHMS dKCTpeMyMa (DYHKIIUU HECKOJIBKUX MEPEMEHHBIX.

Pa3jnen 3: uHTerpajibHOE HCUMCICHTE
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B uHTerpanbHOM MCUUCIICHUH PElIaeTcs 3ajada, oOpaTHOI TOH, KOTOpasi paccMaTpHBalach

B au¢pdepeHInaIbHOM HCYHCICHUH: HEOOXOJMMO HAWTH A NaHHOH (yHKunMu f(X) TaKyIo
(GyHKLMIO, POU3BOAHAS OT KOTOpPOW Oblna OBl paBHA 3amaHHOW. MHTerpupoBanue (GyHKIMA —
JIOCTaTOYHO CIIOKHBIM pa3/iell MaTeMaTHKH, OBJAJICTh KOTOPHIM MOYKHO TOJBKO, €CIIHM CTYJCHT
«BO3BMETY» JOCTATOYHO OOJIBIIOE KOJIUYECTBO HHTETPAJIOB PA3HOTO THIIA.

Hano TBepio 3HaTh TaOMUIy HHTETPAIOB OT OCHOBHBIX AJIEMEHTAPHBIX (DYHKIH, OCHOBHBIC
METOAbl MHTETPUPOBAHUS (3aMEHA TEPEeMEHHOM, TNoJBeneHue moa 3Hak auddepenHnunana,
UHTETPUPOBAHHUE II0 YACTSM, NPHEMBI BBIYMCICHHS WHTETPAaJOB OT PAalMOHAIBHBIX IpoOeH, oT
Pa3HOro THIIA TPUTOHOMETPUUECKUX (PYHKITHI).

Hamo ocMbIcIuTh €IMHCTBO MMOAXOJAa K IIOCTPOCHHIO — ONPENECNICHHBIX, KpPAaTHBIX,
KPUBOJMHEHHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MIOCTPOCHNUE HEKOTOPON MHTErPaIbHOW CYMMBI U
Hpe/IeNbHBIN MTePEXOI.

3HaTh TEOMETPUYECKHI CMBICI M OCHOBHYIO (DOpMYJIy BBIYUCICHHS ONPEAEICHHBIX
uHTerpanoB — ¢opmyny Herorona — JleiiOnuma, reomerpudeckne u (U3NUECKUE HPUIIOKCHUS
OTIPENIEICHHBIX W KPATHBIX HMHTETPaJiOB, YMETh HAXOIUTh IUIOIIAAb IUIOCKOH (UTYpHI, IIHHY
KPHBOi1, 00bEM U TIOLIA/Ib MOBEPXHOCTH TEJ BPALICHUSI.

/. ®OHJ OLIEHOYHBIX CPE/ICTB

7.1. MeToabl KOHTPOJISI U OLleHUBAHUS Pe3YJIbTATOB 00y4YeHUsI
Jns KOHTpOJs yCHeBaeMOCTHM M KayecTBa OCBOECHHUS JUCUUIUIMHBI HACTOSUIEH NIpOrpamMmoin
MPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:

- KOHTPOJIb TEKYILEH yCcreBaeMOCTH (TEKYIIU KOHTPOJb);

- NIPOMEXYTOYHas arTecTanus (3K3aMeH).

Haumenosanue
Bun konTpOns
KOHTPOJIS Kparkast xapakTepucTiKa KOHTPOJIS
Ne /i pe3yIbTaToB
pe3ynbTaToOB pe3yJIbTaTOB 00yUYEHUS
oOy4eHust
o0y4deHus
OO6yuvaromuiicst B TE4YEeHHE cemecTpa
PacueTHo- CaMOCTOSITENIbHO BBINIOJIHAET PsJI pacyeTHO-
1 rpaduueckas Texymuit rpapuueckux pabor mo Teme paszaena. [lpu
pabora IIPOBEPKE IpEnoaaBaTelib OLIEHUBAET KaYyeCTBO
o opMIIeHHUS], TPABUIIBHOCTh PACUETOB.
Pemenne KOHTPOJIBHOU paboThI
OCYILECTBIIIETCSI HAa  TOCIEAHEM  3aHATUH
uzyyaemoro paszena. KoHTponbHast paboTa
KoHnTponbHas .
2 A6oTa Texymmii BBITTOJTHSETCSI WH/IMBUyaTbHO KaXIbIM
p ctyneHToM. Ilpu mpoBepke mpenojaBaTelb
OLICHMBACT NPAaBWIBHOCTh  IPOM3BEIECHHBIX
pacueTos.
TectupoBaHue NPOBOJAUTCS HA TOCIETHEM
3aHATUM M3y4aeMoi Tembl. TecTtupoBaHue
OCyIIECTBIsI€TCS,  JIMOO  MpU  MOMOIIU
3 Tect Texymmit KOMITBIOTEPHOU CHCTEMbI TECTUPOBAHUS, MO0
C MCIIOJIb30BaHUEM BBIJJaHHBIX TECT-33JaHUN Ha
OymakHOM HocHTese. B pamkax TecTupoBaHus
MIPOBEPSIETCS 3HAHNE TEOPETUUECKON Oa3bl.
4 . | IpomexxyTouHasi arrectanus oOy4aromuxcs B
OK3amen TIpoMexyTOUHBIA | jopme dK3aMeHA MPOBOIUTCA N0 pe3yJIbTaTaM
BBINOJIHEHUS] BCEX BHUJIOB YyueOHOH paboTshl,
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MPEIyCMOTPEHHBIX ~ Y4€OHBIM  IUIAHOM IO
JTAaHHOW JMCIUIIMHE, MPU 3TOM YYUTHIBAKOTCA
pe3yJbTaThl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH

B TeyeHue ceMmectpa. OuneHka CTeNeHH
JOCTHXKEHUSI O00YYalOIMMHUCA  IUIAHUPYEMBIX
pe3yiabTaroB  OOy4eHMs 1O  JUCLMIUIMHE
IIPOBOJUTCS IIpenojaBaTeiieM, BEyLLIUM
3aHATUA 110 JUCLUIUIMHE METOIOM JKCIIEPTHOMN
OLICHKU. ITo UTOoram IIPOMEKYTOYHOU
aTTecTalMyd 10 JUCLMIUIMHE BBICTaBIISIETCA
OLICHKA «OTIINYHOY, «XOpOLIO»,
«yZOBJIETBOPUTEIILHO WIN

«HCYHOBJICTBOPUTCIILHO.

7.2.

IIkana u KpuTEpUH OLIECHUBAHUS Pe3yJIbLTATOB 00yYeHUSA

[ToxazareneM oOllEHMBaHMSI KOMIIETEHIMI Ha pa3IWYHbIX dTanax MX (OPMUPOBAHUS SIBISETCS
JOCTH)KEHUE 00YUYaIOIMMUCS TIIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHUs MO JUCHUIUINHE (MOYJIIO).

Kpurepun oneHuBanusi

IHoka3areanb
HeynoBiieTBOpUTEJIBHO | Y10BJETBOPUTEIBHO Xopowo OT1aun4Ho
3HATh: OO6yuatrouuiics OO6yuarouuiics OOyuaromuii | OOyuaromu
JIEMOHCTPHUPYET MOJHOE | JeMOHCTPUPYET cs iics
TCOPCTUICCKHUC | oreyreTBHE MM HETIOJIHOE JIEMOHCTPUPY | AEMOHCTPH
OCHOBBI HEI0CTaTOUYHOE COOTBETCTBHE eT YaCTHYHOE | pyeT
MATEMATUHCCKO | coorpercTBHE CJIEYIOIMX 3HAHUH: | COOTBETCTBU | HOIHOE
T'0 aHamnsa. CIEIYIONINX 3HAHMUMA: e COOTBETCTB
TEOpEeTHYECKHE CIENYIOMHX | He
TEOPETHYECKHE OCHOBEI | OCHOBBI SHAHMIL- CIeyIoTH
MaTeMaTHIECKOTO MaTeMaTHIECKOTO X SHAHMI:
aHaNM3a. aHaNI3a. TEOPETHYECK
e TeopeTHIec
MaTeMaTHyec | KM€ OCHOBHI
KOTO MaTeMaTuy
aHaNM3a. €CKOT0
aHaNM3a.
Homyckarorc
P CBo0OoHO
HE3HAYUTENb | OIEpUpPYET
HBIE OIIMOKHU, | MPUOOPETEH
HETOYHOCTH, | HBIMU
3aTPY/HEHHUs | 3HAHUAMH.
npu
AHATUTHYECK
ux
oneparusx.
yMeTb: OO6yuaromumiics He ymeer | OOydaromuiics Obyuaromuii | O6yyaromu
WIN B HEJIOCTATOYHOM JIEMOHCTPHPYET cs iics
PCIIaTh 319N | creneny ymeer: HETOJIHOE JIEMOHCTPHUPY | AEMOHCTPH
i COOTBETCTBHE €T YaCTUYHOE | pyeT
UCHOJIB3Ys peHIatTe 3aiain 1 CJIe/lyIOIMX YMEHUH: | COOTBETCTBH | HOJTHOE
OCHOBHbIE YIIPAKHEHHS UCTIONb3YS o COOTBETCTR
MeTOJIBI, OCHOBHBIE METOIBI, pelaTh 3aJauu 1
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U3yYCHHBIC B U3y4EHHBIE B Kypce YIIPaKHEHHS CIICAYIOIIUX | He
Kypce MaTeMaTHYeCKOro UCIOJb3ys OCHOBHBIE | YMEHMIA: CJIEAYIOUIH
MaTeMaTHYeCcKO | aHaJIu3a. METO/Ibl, U3y4YEHHBIE B X YMEHHUI:
ro aHa;mmM3a Kypce petiathb
MaTeMaTHUECKOTO 3ajatiu 1 peLiath
AHATIN3A. yIpaXHEHHs | 3aJa4 U
JToTycKaKoTCs HCIIOJIB3YS yIpaKHEHH
3HAYMTENIbHBIE OCHOBHBIC 5
ommubku, nposensercs | METOARL, MCIOJIb3YA
HEJIOCTATOUHOCTD W3YyYEHHBIC B | OCHOBHBIC
YMEHHii, 110 psiTy Kypce METO/IbI,
ToKasaTerei, MaTeMaTHyeC | U3y4eHHbIE
o0yyaromuincs Koro B Kypce
HCITBITEIBACT aHaJIn3a. MaTeMaTH4
3HAYMTENIbHBIE Ymenns eckoro
3aTpy/IHEHHS TIPH OCBOEHBI, HO | aHau3a.
OTepHPOBAHHH nonyckatores | CBoboaHO
YMEHHSMH TIpH 1X HE3HA4YUTeNlb | ONEpUpYET
TlepeHoce Ha HOBbIE HbI€ OIMOKH, | IPUOOPETEH
CHTYAIIUH. HETOYHOCTH, | HBIMHU
3aTpy/AHEHUS | YMEHUSIMH,
npu pUMEHSET
AQHAJTUTHYECK | UX B
ux CUTYyalUAX
ornepauusx, HOBBIIICHH
nepeHoce oi
YMEHUH Ha CII0’KHOCTH.
HOBBIE,
HECTaH/IapTH
bIe
CUTYallUH.
BJIA/I€Th: OO0yuaromuiicst He | O0yuarommiics B Ob6yuatomuii | OOy4aronu
BJIaJI€ET WIn B | HEJJOCTAaTOYHOM Csl YaCTUYHO | Hcs B
HaBbIKaMU HE/I0CTaTOYHON CTEMEHU | CTENEHM BIIaJIEeT: BJIAJICET: HOJTHOM
TIPUMCHCHI BIIajiceT o0BeMe
MaTeMaTHYeCKO HaBBIKAMHU HaBBIKAMHU BIIANCCT
ro aHajm3a K HaBBIKAMU MPUMEHEHUSI | IPUMEHEHUS IpUMEHEHHUs
€CTECTBEHHOHA | JIMHEHMHOU MaTeMaTU4YeCKOro MaTeMaTu4ec | HaBbIKAMU
YYHBIM MaTeMaTHIECKOTO aHaJn3a K KOI'0 aHaJIM3a | MPUMEHEHH
(pusmueckum u | aHanM3a K €CTECTBEHHOHAYYHbIM | K s
TEXHUYECKUM) | €CTECTBEHHOHAYYHbBIM (puznueckum u €CTECTBEHHO | MaTeMaTu4
3a/1a4am. (puznueckum u TEXHUYECKUM) Hay4HBIM €CKOro
TEXHUYECKUM) 33/1a4aM. | 3a/1a4aM. (pusmueckum | aHamm3a K
OO6yuaromuiics U €CTECTBEHH
WCTIBITBIBACT TEXHUYECKUM | OHAYYHBIM
3HA4YUTEIIbHbIE ) 3agauam. (puznyecku
3aTpyAHEHUs MIPH M H
HpI/II)I\?I]eHCHI/II/I HEBLIKOB Hapblxn TEXHUYECKH
B HOBBIX cuTyanusx. | OCBOCHBL HO |\ 5anagam.
JONYCKAIOTCH | CpoGomHO
HE3HAUUTEND | foyveger
HbIE OIINOKH, MOy YEHHEI
HETOYHOCTH, | o popricy B
3ATPYTHEHIS | Ccpryarpsx
Tipu TIOBBILIEHH
AHATUTAYECK | ot
uX
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onepanusx,
nepeHoce
YMEHHI Ha
HOBEIE,
HECTaHJIapTH
ble
CUTYalluH.

CJIOJKHOCTH.

IIkana oueHMBaHUS TEKYIEr0 KOHTPOJIA.

HaumeHnoBanue KOHTpOJIA
pe3yNIbTaTOB 00yUYEHUS

[Ixana oneHuBaHusd

Onucanue

Pacuetno-rpaduueckas pabora

OtimuHo - Pabora cnana B
CPOK, pacueTHas 1
rpaduyeckas 4acTu
BBITIOJIHEHBI BEPHO, JTNOO
HUMEIOTCS HEI0UEThI, He
BIUSIOIIUE HA KOHEYHBIN
pe3ysbTar.

Xopouio - pacyeTHas 4acTh
BBIITOJIHCHA BEPHO, B
rpaduyecKoil YacTH ecTh
3aMeuyaHus

VY 10BIETBOPUTENBHO - B
pacyeTHOM 4acTH €CTh
3aMEYaHMsl, METOJ
BBINIOJTHEHUS TpadudecKon
YacTH BBIOpaH BEpHBII

HeynoBieTBOpUTENBHO - B
pacueTHOi U rpaduuecKoit
4acTsaxX €CThb rpyoble
3aMevyaHusl.

3amanue Ha PI'P Brimaercs Ha

MIEPBOM 3aHATHU
COOTBETCTBYIOIIETO pa3zena
IUCIHHUIUINHGBI U CAAETCS IO
OKOHYaHHH U3YYEHUS
COOTBETCTBYIOLIETO pas3zena
mucnuIiuinHbel. PI'P noimkHb!
OBITH BBLIIIOJHEHBI U
0()OpPMIICHBI B COOTBETCTBHH C
TpeOOBAHUAMHU METOAMICCKUX
yKa3zaHui Kadeapol.

KonrtponsHas pabora

Ot1innyno - Pabora BBICOKOTO

KauecTBa, YpOBEHb
BEITIOJTHEHUS OTBEYACT BCEM
TpeOOBaHUSIM, TEOPETUUECKOE
coJiep>kaHue Kypca OCBOEHO
MOJTHOCTHI0, 0€3 MpoOeIoB,
HEO0OXO0TUMBIC TTPAKTUICCKHE
HaBBIKU PaOOTHI C OCBOCHHBIM
MaTtepuagoM c(hOpMUPOBAHBI,
BCE TIPETyCMOTPECHHBIE
porpaMMoit 00ydeHHS
yueOHbIe 3a]JaHHs BBIIIOJHEHBI,
60 HEKOTOPBIC U3
BBITIOJTHEHHBIX 3/ IaHAN
COJIepIKaT HEe3HAYUTEITLHBIC
OIIMOKHU

Xopouio - YpoBeHb
BBITIOJTHEHUS pa0OTHI OTBEYAET

3amura TeMBI BKIIFOYAET
pelieHue 3a1a4 B ayJIMTOPUH B
TE€YEHUE OJIHOM Naphbl U
MPOXOJAMT MOCIE U3YUECHHS
COOTBETCTBYIOIIETO pa3zena.
bunetsl cocToaT U3 BOMpOCOB,
MTO3BOJISIONINX OLIEHUTH
c(hOopMUPOBAHHOCTH
koMmrmeTeHii. Ha oTBeTEI
oTBoauTcA 1,5 gaca.
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60JII>L[II/IHCTBy OCHOBHBIX
TpeOOBaHMI, TEOPETHIECKOE
coziepKaHue Kypca OCBOSHO
YaCTUYHO, HO MTPOOEIBI He
HOCAT CYIIECTBEHHOTO
XapakTepa, He0OX0IUMBbIe
MPaKTUYECKHE HaBBIKK PaOOTHI
C OCBOEGHHBIM MaTepHajIoM B
OCHOBHOM C()OPMUPOBAHBI,
HEKOTOPBIC BUIBI 3aJaHUI
BBIITOJTHEHBI C OITMOKaMHU.

Y 10BIETBOPUTENBHO -
Teopernueckoe comepx aHue
Kypca OCBOCHO YaCTUYHO,
HE0OXO0IUMBIE MTPAKTUUECKHE
HaBBIKU Pa0OTHI HE
c(hOpMHUPOBAHEI, OOJBITHHCTBO
MIPETYCMOTPEHHBIX
MpOrpamMMoiu 3alaHul He
BBITIOJTHEHO; TIPH
JIONIOJTHUTEIbHON
CaMOCTOSITEIILHOM paboTe Hal
MaTepuajIoM Kypca BOZMOXKHO
MOBBILIICHUE KA4eCTBa
BBITIOJTHEHUS YI€OHBIX
3aaHuM.

HeynoBieTBOpUTENBHO -
Teopernueckoe conepxanue
Kypca He OCBOEHO,
HEOO0XOAMMBIC IPAKTUIECKHE
HaBbIKU Pa0OTHI HE
c(OpMHPOBAHBI,
IIPEYyCMOTPEHHbIE
MIpOTrpaMMOH 3aJ1aHUs HE
BBITIOJTHEHBI

TectupoBanue 10 MpoIeHHON
TeEME

Tect conepxut 20 3amanui,
MpaBWIbHBIN OTBET Ha 1
3aJJaHle COOTBETCTBYeET 1
6aimy. Bpems rectupoBanus -
30 munyT. CTyIE€HTY
MPEIOCTABIIAETCS ABE MOMBITKU
JUTSL IPOXOKJICHHS TECTa.
MakcumanbHas OIIEHKa 3a TeCT
- 20 6annos. TecT cuutaercs
YCIICIITHO MIPOWICHHBIM, €CIIN
CTYZEHT jan He meHee 60%
MPaBUIILHBIX OTBETOB (HaOpas
He MeHee 12 GaioB).

TectupoBanue
OCYILIECTBIISIETCS, TUO0 IpU
IIOMOIIIY KOMITBIOTEPHOU
CUCTEMBI TECTUPOBAHMUSL, TUOO0
C MCIIOJIb30BAaHUEM BBIJAHHBIX
TeCT-3aJJaHUi Ha OyMaKHOM
HocuTene. Bpems
tectupoBanus 30 MuH. 3aTem
OCYILECTBIISIETCSI TPOBEPKA
TeCTa dK3aMEHATOPOM U
BBICTABJIIETCS OLICHKA
COIJIACHO METOJIUKE
BBICTABJICHHUS OIICHKHU.

Ikana oueHUBAHUS IPOMEKYTOYHOM aTTECTALMHU: IK3AMEH.

Ixama oneHUBaHUA

Onucanue
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BrimonHeHs! Bce BUABI Y4eOHOU paboThI, MPEyCMOTPEHHBIE YUEeOHBIM
miaHoM. CTyIEeHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUW, YMEHUU,
HAaBBIKOB TIPHBEJCHHBIM B TaOJMIax IIOKa3aTeNsM, OIEpUpYyeT
OTnu4HO npuoOpPETEeHHBIMU 3HAHUSIMH, YMEHHUSAMH, HAaBBIKAMU, IPUMEHSIET UX B
CUTYallMsSX TOBBIIIEHHON CII0)KHOCTH, HE MCIBITBIBACT 3aTpPyIHEHHMA
IOpU aHAINTHYECKUX OIEpaIysX, MepeHoce 3HAaHWKH M yMEHHH Ha
HOBBIE, HECTAH/IapPTHBIC CUTYAIINH.

BrinonHeHs! Bce BUIbI Y4eOHOM pabOThI, MPEIyCMOTPEHHBIE YU€OHBIM
miaHoM. CTyIeHT JEMOHCTPUPYET YACTUYHOE COOTBETCTBUE 3HAHUU,
YMCHHI, HaBBIKOB TIPUBEJICHHBIM B TaOMUIaX I[OKA3aTessM,
omnepupyeT MNPUOOPETEHHBIMH 3HAHUSIMH, YMEHHUSMHU, HaBBIKAMU,
MPUMEHSIET MX B CUTYyalUsAX MOBBIIIEHHON cioxHocTU. [Ipu sTOM
MOTYT OBITh JONYIIEHBl HE3HAYUTEIbHBIC OIMUOKH, HETOYHOCTH,
3aTPYyIHEHHUS] TIPU AHAIMTHYECKUX OIEpalusix, NEepeHOCe 3HAHUU U
YMEHHI Ha HOBBIE, HECTAHJAPTHBIE CUTYALIUU.

Xoporo

BoinonHeHs! Bce BUJIbI y4eOHOM pabOThI, PEIyCMOTPEHHBIE YUEOHBIM
wi1aHoM. CTyZIeHT OEMOHCTPUPYET HENOJIHOE COOTBETCTBUE 3HAHMM,
YMEHUH, HaBBIKOB IPUBEACHHBIM B TabauIax IOKa3aTelsiM,
VY 10BIETBOPUTEIBLHO JIOTIYCKAlOTCA 3HAUUTENbHbIE OIIMOKU, NPOSBISETCS OTCYTCTBUE
3HaHUM, YMEHMH, HABBIKOB IO psAAy IOKa3areiaed, CTYIEHT
WCIBITBIBACT 3HAUUTENbHBIE 3aTPYJAHEHUS IIPU  ONEPUPOBAHUU
3HAHUSAMH U YMEHUSIMU IIPU UX IIEPEHOCE HA HOBBIE CUTYAllUH.

He BoimomHen oauH wid  Oonee BHIOB y4eOHOW  paboThI,
MPEIYyCMOTPEHHBIX Y4eOHbIM TuTaHOM. CTyIeHT JEMOHCTPHUPYET
MOJIHOE OTCYTCTBHE WJIM HEIOCTATOYHOE COOTBETCTBUE 3HAHHIA,
YMEHHI, HaBBIKOB TMPUBEJCHHBIM B TabMUIax IMOKa3aTessM,
JOTYCKAlOTCAd 3HAUUTENbHBIE OIIMOKU, WPOSBISETCS OTCYTCTBHE
3HaHUM, YMEHHM, HABBIKOB 110 psANY IOKa3aTeled, CTyIeHT HE MOXKET
OTIEpUPOBATh 3HAHWUSAMU W YMEHUSMH IPU HX TEPEHOCE HAa HOBBIC
CUTYallUH.

Hey,I[OBJ'IeTBOpI/ITeJ'IBHO

7.3. OueHovHbIe cpeacTBa
7.3.1 TeKywmii KOHTPONb

KoMmmuiekT 3axanui
AJIs1 BBINIOJIHEHUs pacyeTHO-rpagudeckux pador (PI'P)
1o guctuIuiiee « MareMaTu4ecKuil aHAJIM3»

Teopust npenenos u nuddepeHuuposanue GyHKUMH OHOM NepeMeHHOI

1. Haiitu npenensr:

2 2
lim (2=") ~(1+n) n+2-Yar’+3
bty 2 2 lim

2

n
. 2n2+3 3n+1
liml =——= . 2 . n-10
w202 41 Lmn(x/n +1—n) nI'an( 1 :

’ ’
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2x? +11x +15 4x2

lim ———M — lim—
x—>-3 X+3 . x>0 8in“ 3X .
. 2n+l _ 5n—1 . sin3x ) ;
lim—————- lim-— lim (1-3x)™"
n—o 3 +5 1-e X—+0
0 x<—-7
y=<sinx, —z<x<0
T, X=>0

2. UccnenoBaTh Ha HENIPEPHIBHOCTD U BBIIIOJIHUTD YEPTEK:

3. Haiitu npou3BoHyIO YHKIIUH:

2(3x3+4x2 —x—2)

Y= 15v1+ X " y=Inarcsiny1-e*.

3P+l
3t
tg X —ctg X [t
- - = =sin| —+t |.
y = arctg 7 y (3
COS6X , 1 _
~3sin(12x+1) = arctg? ——— +sinIn2
Y 3sin(12x +1) y=arcg e oninax
y:arctg3ln£ i
X+2 Y—( X)

3
sin(x—2y)+x—=7x .
y X=e'cost, Y =¢€ cost

4. CocTaBuTh ypaBHEHHMS KacaTelbHOW M HOpMalHM K JaHHON KpUBOil B Touke ¢ abcmuccoit Xo:
y=x*+8Jx-32, x,=4

1
f(x)=x*+=
5. HpOBeCTI/I IIOJIHOC UCCICOAOBAHUC U HOCTpOI/ITL Fpaq)I/IK X
(I)yHKlH/IH HECKOJBbKHUX HepeMeHHle
x* +3y?
. ZN _ Z" =

1. HaiiTi 4acTHBIE TPOM3BOAHBIE BTOPOTO MOPSIIKA, YOSTUTHCS, UTO “xy — “yx ! Xy

2

y

Z e —
2. Haiitu rpaguent gyaxmun 2= f (X, Y) B touke Mo (X, ¥o) - Jx , M, (4,6)

2 2
3. UccnenoBath Ha skcTpeMyM dyHkmmio Z=X —X+Yy° +2Yy,

Hurerpuposanne

Borunciantsb HeOoNnmpeaeJeHHbIC HHTErpaJjbl
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dx
I2(x+\/§, [x-27"dx I(X+1)9del [xcos3xdx ~ [e*cosxdx

f dx I dx J' x+18 d X+1 o Isin‘°’x dx
X2—6x+18, x> +6x+5, - (X=6)(x+2) %243, “cos’x
Berunciaurne ONpeacjJceHHbIC HHTEIPAJIbI
7.6 1 dx 1 el dx
[ 3sin? xcos xdx [——  [(x-1e*dx [———
0 , 0v1+3x, o , 1XNv7+Inx,
? dx 2 1+ x? y —f‘ dx }Xz+2Xd
—— — ———"dx

11+/3x-2 arctgx 1(3x+5)° o X2+1
S 2 ™ Podx
[ ———dx [4—x2dx I33|n2xcosxdx I—_
0 1+ X2 ’ 0 ’ 0 ’ 0 1+ 3X ’

1 e3

dx
[oc-perax [ X
0 , 1 X7 +Inx |
Heco0cTBeHHBIE HHTETPAJIbI
1. YkaxuTe, Kakoi U3 HECOOCTBEHHBIX UHTETPAJIOB SIBJISIETCS CXOASMIIMMCS
[Vxdx, [xZdx, [vx%dx
1 1 1 .
2 dx
2. BBIYMCIIUTE UHTETPall, YCTAHOBUTH €I0 CXOJMMOCTh MM PACXOAUMOCTD o 1+ X?
[ In xdx
3. Brrauciaute HHTErpai, YCTAHOBUTL €T0 CXOAUMOCTE UJIN PaACXOJUMOCTE 1
a dx

4. BpIUnCIIUTh HECOOCTBEHHBIN MHTETPA 0V X , YCTAHOBUTH €TI0 CXOJAUMOCTD HITH
pPacxoauMOCTb.

© dx

2
5. BeurcuTh HECOOCTBEHHBIMH HHTCrpails -1 X , YCTAHOBUTD €0 CXOAUMOCTb UJIN

PacxoIUMOCTb.
KpatHblie uHTErpassl
1. I3MeHNTh NOpSA0OK MHTETPUPOBAHUS B IBOITHOM MHTETpaJIe

6-x 1 2—y

jdxjf(x, y)dy . [dy [ f(x y)dx

a 2x , Jy
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[Jao—x*—y*)dxdy, D={(xy)1<x<2, 0<y<2}

2. Berauciauts (D)

3. Beruncnute
H 12x2y +16x°y )dxdy;

D: x=1,y=x , y=—\/;.

4. BeIUUCINTH

[ (x* + y)dxdy,

(D) D — MHOX€ECTBO TOUEK IIJIOCKOCTH, OTPaHUYCHHOC IMHUAMUA

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

5. HaiiTi muiomaas GUrypbl, OrpaHU4EHHOI TaHHBIMA JINHUASME
y=3/x, y=4e*, y=3 y=4
by o 2
6. HaiiTi momazs (pUrypsl, orpaHudeHHoi muausamu Y = X", Yy =—X+2

8. HaiiTi 06bem Tena, moxydeHHoro BpameHneM Bokpyr ocu OY (urypsl, orpaHIYeHHOM
s Y=X', y=1 x=0,

9. Haiitu o0bem Telna, Moay4eHHOro BpameHneM BOKpyr ocu OX (Urypsl, OrpaHHueHHON JINHUSIMU
y=x*, y'=x,

KonTpoJibHbIe padoThl (IpUMeEpbI)

BapuaHr

1. Hoctpouts rpaduk: Y =3C0S2X
2. Haiitu npenensi:

(5—n)2 +(5+ n)2

. 1-cos2x X3 —xt—_x=2
1) n%(5_”)2‘(5+n)2 Z)imm 3) Ay X—2x*+x-2
lim VX* —x-1 "m(1+x0032xjx12 ’ -
4) 2 In(x-1) 5) x>0\ 1+Xxcosx ) 6) XEE! X X+1
-X, X<0
x?, 0<x<2
3, X>2

3. HccnenoBarh Ha HENPEPBIBHOCTD U BBIITOIHUTH YEPTEXK:
Bapuant

1. Haiitn mponsBozayo Yx:

ey VX
2 y = arctg Inm 5) y:(\/;)
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B) y r) x=e"cost, y=¢cost

. (1 1 j
lim| =—
2. Haiitu *>=\ X  arctgx

1
f(x)=x*+=
3. IlpoBecTu MONHOE UCCIIEAOBAHUE U TIOCTPOUTD TpauK X .

Bapuanr.
ou

Nel. BHI4HCIIMTE IPOM3BOHYIO TI0 HAIPABIEHNI0 OS U HANTH MOZLYJIb BEKTOPA TPAAHEHTa IS

X 3
U=2Xy+—+12
GyHKIIN \/y srouke A(6;91) g nanpasnennu, cocrasnsmomen ¢ ocamu

3 6 Vs
CoOSa=—, COSfl==, y<—
KOOPIMHAT YTIIbI 7 7 2.

2
Ne2. UccnenoBath Ha SKCTpeMyM (YHKITUIO Z= XY(]- —4x° - 4y) - 5.

dz
Ne3. Z :In(y—x“)' X =/sint, Yy =CO0St  Hajitu a
Bapuanr
Boiuucanumobo:
16 2
dx
2x+1)-Inxdx
1, !ﬁ 2. !( ) .
3x* -4 sin” 3x 2x-1
dx. dx. x.
3.Ix2+4x 4.Icosz3x 5.'[\/4—2x—x2

1. BbIUMCIUTH UHTETPAIIBL:

+00

[ o [

N300pa3uth 00acTh HMHTErPUPOBAHUS M HM3MEHUTHh MOPSAJOK HHTETPUPOBAHUS B IOBTOPHOM
UHTErpaie

NP
j dx j £ )dy.

Berauciute miomane Gurypsl, orpaHquHHon JIMHUSIMA
2
y=2—-x", y=x.

BapuaHT 3a1aHuil TPEHHUPOBOYHOIO TECTA.
3apaun

_arcctgd/x g

1 yacrh 1. y=sininx, y',y"=? 27 x 0 3.
y=3x"+xe*,%x,=2[Ix=0,1, Oy—"?
4. Haiitn mponsBozayio Yx:
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y= S/Sin“ X__3
a) X 6) y — Xarctg?x

e” +X = C0S3X

B) X r) X =cost+sint, y =sint —tcost

2
5. Vcee0BaTh Ha SKCTpeMyM | (x)=(x=3)"(x-5),
2%

e
6. HaiiTu nHTEpBaJIbl MOHOTOHHOCTH X
X3
7. Haiitu HanGosblee, HaMMEHblIee 3HaYeHue (PyHKIUU 3 Ha OTPE3Ke [ ' ] .
: x=1
8. [TocTpouTh KacaTenbHyIO K rpaduky GyHKIUN f (X) =3arcCoS X" p oue 2.
2 yacthb 9. Haiitu npenensr:
2 2
Iim(3+n) ~(2+n) tg2x X2 +2x-3 lim 192X

N0 2 2 lim _— p
1) " (2+n) —(1-n) 2)x0e¥ _1  3) >3 x’ 15x2 16X 4) 5 93X
3 yacThb

0, x<-&

y=4sinx, —r<x<0

10. HccnenoBaTh Ha HENIPEPHIBHOCTD U BBINOJIHUTH YEPTEXK: 7, X20

X3

f(x)=
11. [IpoBecTr moTHOE MCCIETIOBAHNE U TOCTPOUTH rpaduK ( ) X —4.

Jlis mpoBeAeHUsl TEKYLIero KOHTPOJIS 3HAaHMH CTYACHTOB B JAMCTAaHIIMOHHOM (opmare B
pa3zpaboTtaHHbIX Kadenpoit «Maremaruka» OHJIAWH-Kypcax MMEIOTCS NMPOMEXKYTOUHbIE (IPOOHbIE)

TCCTHI.

7.3.2. IIpoMexyTOUHAS aTTeCTALUS

KommnuiekT Bonpocos
Bonpocbl K 3k3ameHy (2 cemecmp o4Holi popmbl 0byyeHus)

(11 OLleHKH KOMIIETEeHIIMH)

Anddepenunanbuoe ucuncienne GyHKuuii 0HON NepeMeHHO KomneTteHuwum

IToHsTHE PYHKIIMOHAIBHOW 3aBUCUMOCTH, KJIaccu(uKaius QyHKIU.

OrnpesiesieHre U TUTIBI YHCIIOBOM TTOCIEI0BATEIHHOCTH

HpCI[CJ'I YHCI0BOM IIOCIEA0BATEILHOCTH.

ApudmeTndeckre onepaluy HaJl MOCIeA0BaTEIbHOCTIMU

YcnoBus CYIIIECTBOBAHUSA KOHEYHOTO npejaena YHCJIOBOM
nocleaoBarenbHOCTH (TeopeMbl Koiu u Beitepitpacca)

Bropoii 3ameuaTenbHbIi Npeaesn

[Mpenen ¢ynxmun. Onpenenenus. ['eomerpuueckas WHTepHpeTaUs
noHsTHs npesaena gynkuuu. CBolcTBa IPEEIoB

BbeckoneuHo maiible, 6eCKOHEUHO OoblINe QYHKINH

ITepBblii 3aMeUaTeNIbHBIN PeAeI
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BeckoHeuHO Majbie BEIMYUHBL. JKBUBAJICHTHBIE OECKOHEYHO MaJIble B UX
HCIIOJIb30BAHUC IIPU BBIYHUCIICHHUU ITPCACIIOB. Ta6nnua S3KBHUBAJICHTHBIX
0OECKOHEUYHO MAaJIbIX

HenpepsiBHOCTh PYHKITMH B TOUKE ¥ HAa IPOMEXyTKe. OTHOCTOPOHHUE
npenensl. Knaccudukanus Touek paspeiBa rpaduka

CgoiicTBa (yHKIMI, HETIPEPBIBHBIX Ha OTpe3ke (Teopembl Beiepirpacca,
bonbiiano — Komn)

[TpousBonnas. ['eomerprueckuii 1 GU3NIECKHUN CMBICI IPOU3BOTHOM.

KacarenpHast 1 HOpMaJib K MJIOCKOW KPUBOM

Tabnuia npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIMHA

CBsI3b MEX/1y CYIIECTBOBAHUEM ITPOU3BOAHON (DYHKIMH B TOUKE U
HENPEPBHIBHOCTHIO (DYHKIIUU B TOM )K€ TOUKE

IIpousBoaHass CyMMBbl, IPOU3BEICHHUS, YACTHOTO. [[pon3BOAHAS CII0KHON U
o0paTHO# GyHKIIUN

[Tpon3BoiHas MapaMeTpUUYECcKH 3aJaHHON (QYHKIIUU

[TpousBoanas GyHKIMH, 3aJaHHOM HESBHO

JuddepennmpoBanue cI0KHON MoKa3zaTeaTbHONU QYHKINU

Huddepenunpyemocts. Juddepennuan. 'eomerpudeckuii cMbIc
muddepeHimana

OcHoBHble Teopembl auddepennnaibHoro ucunciaeHus (reopema dOepma,
teopema Poiisa, Teopema Jlarpanska, Teopema Korn)

IIpaBuno Jlonurans

Muorounen Teitnopa u ero cpoiictBa. ®opmyna Teitnopa. OcTaTouHBII
wieH Gopmyisl Teitnopa B popme Jlarpanxka u [leano

AcuMnToThl rpaduka GyHKIUU

Okcrpemym. HeobxonnmMoe ycinoBre sKkcTpeMmyma

OkcrpemyMm. Heobxonnumoe yciaoBue 3kcTpeMmyma

JloctaTouHble yCIIOBUS IKCTpEMyMa

JlocraTouHoe yciioBue Bo3pactanus (yObiBaHUs) QYHKIIUU

HawnbOonbiiee 1 HauMeHbIIIee 3HAUCHUS q)YHKI_II/II/I Ha OTPE3KEC

BrImykI10cTh, BOTHYTOCTB, TOUKA Iepernda. JlocraTouHoe ycioBue
BOTHYTOCTH (BBIITYKJIOCTH)

Heob6xonumoe ycnoBue Touku nepernda. JloctaTounoe ycinoBue nepernda

OO11ast cxema NOCTPOCHUS U MccieloBaHus rpaduka QyHKINH

OIIK-1

(I)yHKIII/II/I HECKOJBbKHUX IEPEMECHHBIX

KomneteHumu

Onpez[eneHI/Ie )4 FeOMeTpI/I‘-IeCKI/Iﬁ CMBICIJI (I)YHKI_II/II/I ABYX IICPEMECHHBIX

JluHuu ypoBHS QYHKIUU JIBYX IIEpEMEHHBIX

YacTHbIe IMPONU3BOJHBIC Q)YHKIII/II/I HECKOJIbKUX MMCPEMEHHBIX, UX
FeOMCTpI/I‘lCCKI/Iﬁ CMBICJI

DYHKIIUHA HECKOJIBKUX MEPEMEHHBIX, MOHATHE TTOJHOTO nuddepennmana

JuddepennmpoBanue cI0KHbIX QYHKIMHA HECKOIBKUX NEPEMEHHBIX

[Tpon3BoHBIE BBICIINX MOPSIIKOB (PYHKIIMN HECKOJIBKUX IEPEMEHHBIX.
Cwmemannsle npousBoaHble. Teopema IlIBapna

[TponsBoaHas GyHKIIMN HECKOJIBKUX MEPEMEHHBIX 110 HANPaBICHHUIO

HpOI/ISBOHHaﬂ 110 HAIPABJICHUIO U TPAAUCHT CKAJIAPHOIO ITOJIA

SKCTpeMyM (I)YHKI_II/II/I HCCKOJIbBKHUX NCPEMCHHBIX

HeoOxonumoe 1 gocTaToYHOE yCIOBHS 3KCTpeMyMa (PyHKINUU ABYX
IIEPEMEHHBIX

OIIK-1

HNHTerpajbHoe HCUHCICHHE

KomneTteHuumn
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[TepBooOpazHasi, HeonIpeAeIeHHBIN HHTErpai. Tadauia OCHOBHBIX
WHTErPaIoOB

3ameHa NepeMEHHOM U UHTETPUPOBAHKE 10 YACTSIM B HEONPEIEIEHHOM
VHTErpaje

HHTerpupoBaHue ¢ MOMOIIBIO TOIBEICHHMS 1O 3HaK nuddepeHImana

WHTerpupoBaHue pallioHaIbHBIX Apo0eit

HHTerpupoBaHue 10 4acTsIM U 3aMEHA [IEPEMEHHOM B ONPEIETICHHOM
VHTETpaje

HuTerpupoBanue TpUroHOMETPUUECKUX (DYHKIUN, OCHOBHbBIE IPHUEMBI

HuTerpupoBanue uppanroHanbHbIX QyHKINN

YHuBepcajibHas TPUTOHOMETpPUYECKasl OJCTAHOBKA

OnpeneneHHblii HIHTErpall U ero cBorctra. @opmyna HeroToHa — OIIK-1
JleiiOHuna

[IpunoskeHns onpeaeseHHOro HHTErpaia K PeICHUI0 TEOMETPHUECKHIX U
du3nUeckux 3amau

Breruucnenue HJ'IOH.[&I[Gﬁ C IIOMOIIBIO OIIPCACIICHHOI'O HHTCTpaJIa

Brrunciienue niuomaan u JJIMHBI KPUBOW, 3aJaHHON YPABHEHHUSIMHU B
napameTpudeckou popme

Brruucnenue mionaay KpUBOJIMHEMHOTO CEKTOPA B MOJISPHBIX
KOOpAMHATAX

Brruucnenue qianHbI AYTHU € IOMOUIBIO OIIPCACIICHHOI'O MHTCTpaJia

Brpluncnenue qMHBL Ay KpUBOM, 3aJaHHON IapaMEeTPUYECKH

Brruncnenne o6beMa Tea BpalleHus ¢ TOMOIIBIO OMPEIeICHHOTO
VHTErpaja

Brruucnenue niomaanu ITOBCPXHOCTHU TCJIa BpAllICHU

HecoOcTBeHHbIe HHTErpaibl IEPBOro U BToporo tumna. [lonarus
CXOJIMMOCTHU M PAaCXOJMMOCTH HECOOCTBEHHOT'O HHTErpaia

HecoOcTBeHHbIE HHTErpaibl OT Pa3pbIBHBIX QYHKIUN

Tunosbsie BapuaHThI O0UIETOB
110 JUCIHHUITIIMHE «MaTeMaTHYeCKHH aHAJIHN3»

MHWHHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALIUN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXXJIEHWE BBICIIIETO OFPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®daxynpTeT 0a30BBIX KOMITETEHITHH, Kadenpa «Matematuka
Hucuunnmza «MaTteMaTH4eCKUil aHaIu3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Has, HeonpeaeneHHbIH HHTerpai. Tabmuia OCHOBHBIX HHTETPAJIOB.

dx

2. BBIYMCIUTH HEOTIPeIeNeHHBIH HHTErpall 4/5—x+/5-x .

Haiitu rpaguent pyakiun £ = YVXY B touke M,(14)
VKaxuTe, Kakoil U3 HECOOCTBEHHBIX HHTETPAJIOB SBJISCTCS CXOISIIIMCSI

»w
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[xdx,  [xdx, j\/gdx
1 1 1 .
5. Haiizure SKCTpeMyMBI B TOUKH iepern6a dynkmmn Y = (X -De™,

YTBepxkaeHo Ha 3acenannn Kadeapsl MareMaTuku «_31» 03 2026 r., mpotokoa Ne 7

3aB. Kadeapoi 0.M. bapaHosa / /

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIBHOE
YUYPEXJIEHWE BBICHIEI'O OFPA3OBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

®daxynpTeT 0a30BBIX KOMIIETEHITHH, kadeapa «MaTemaTukay
Juciunnuaa «MaTteMaTHYeCKUl aHaJIu3y
Kypc 1, cemectp 2

JKk3aMeHANIMOHHDbII OMsteT Ne 1

1. HecoOCTBEHHBIE HHTErPANIBI TIEPBOTO M BTOPOTO TUIIA. ITOHATHS CXOAMMOCTH U PACXOIUMOCTH
HECOOCTBEHHOTO HHTErpaJIa.
co b 2t?
2. Haiitu npou3BoaHyIO QYHKIINH, 33 1aHHOM MTapaMeTPUYECKH 1+t% 1+t3 .

2 2
3. Hccienosarh Ha sKkcTpeMyM QyHKIHIO Z =X —X+ Y +2Y,

7.6
[3sin? xcos xdx
4. BpIUUCINUTDH ONPEJCIICHHBIM HHTErpal 0

5. HaiiT 06beMm Tena, moxy4eHHOro BpalieHueM BOKpyr ocu OX (urypsl, orpaHUuUEeHHON

JIMHUSIMU y=X3, y=1 x=0,

YTBepkaeHo Ha 3aceqanuu Kadeapsl MaTeMaTuku « 31» 03 2026 r., mporokon Ne 7

3aB. kadenpoit O.M. Bapanosa / /

Jlnsg mpoBeneHUs TMPOMEKYTOYHOTO KOHTPOJS 3HAHUW CTYJEHTOB B JAMCTAaHIIMOHHOM
dbopmare B pa3paboTaHHBIX Kadeapon «MaremaTnka» OHJIalH-KypcaX UMEIOTCS UTOTOBBIC TECTHI.
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