[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

(®M1O: Makcumos Anekcet bopncaHUCTEPCTBO HAYKH U BBICILEI'O OBPA3OBAHUS POCCUMCKOM OEJIEPALIUN
LlomkHocTb: anpexTo DS G P OCHIRB RBHITOR KBS HOMHOE OBPA3OBATEJIBHOE YUPEX/IEHHUE BBICIIEFO OBPA3OBAHHSI

[ata nognucanus: 14.07.2026 13:25:27
YHUKanbHbI MPOrpaMMHbIN KIKOY:

«MOCKOBCKHMI NQJIMTEXHUYECKHI YHUBEPCUTET»

8db180d1a3f02ac0e60521a5672742735c18b1d6  (MOCKOBCKHH MOJIATEX)

[Tonurpaduueckuii hakyabTeT

VTBEPXJIAIO

Hexan ITonurpaduyeckoro gaxynsrera

£L '  ’/ "~ _“/Haropuosa U.B./
«Xl»__ JelLltS 2026

PABOYAS ITPOI'PAMMA JTUCIUIT/INHBI

«MaTeMaTHYeCKU aHAJIU3»

Hanpasienue noarotoBku
29.03.04 «TexHoaorus Xy/10:kecCTBEHHOH 00padoTKU MaTePUATOB»

[Tpoduns
«/Iu3aiiH U KOHCTPYHPOBAHUE PEKJIAMHBIX H APT-00bEeKTOB»

KBanudukanus:
bakanxasp

dopma 00ydeHus
Ounasn

Mocksa, 2026 r.



PazpaboTunk(u):

JloneHT, kaua. ¢pu3.-MaTeM. HayK, JOLEHT

JoteHT, kauj. ¢pu3.-MaTeM. HayK, JOLCHT

CorjacoBaHo:

3aB. kadenpoit «MaremaTrka,
KaHJ. TEXH. HayK, JOIIEHT

'y,

L&t

E.A. Koran

M.A. CoupugoHoB

O.M. bapanona



Conep:xkanue

[enm, 3agaun ¥ MIaHUPYEMBIE PE3yJIbTaThl OOYUYCHHUS 110 JUCITUTUTHHE 4
MecTo AMCIUIITNHBL B CTPYKType 00pa30oBaTeIbHOM MPOTrpaMMbl 4
CtpykTypa U colep>kaHnue AUCIUILTAHBI 5
3.1. Bunasl yueOHOM pabOTHI U TPYJOEMKOCTh 5
3.2. Temaruyeckuil iaH U3y4eHUS TUCIUILTMHBI 5
3.3. ConepxaHue TUCITUTITUHBI 7
3.4. TemaTuka ceMUHApCKHUX/TIPAKTUUYECKUX U TA0OPATOPHBIX 3aHATHH 8
3.5. TemaTuka KypcOBbIX IPOEKTOB (KypCOBBIX padboT) 9
YuebHo-MeToarIecKoe U HHPOPMAIIMOHHOE 00SCIICUCHHE 10
4.1. Hopwmatunbie qokyMeHThl 1 [[OCToI 10
4.2.  OcHoOBHas nuTEpaTypa 10
4.3. JlomonHUTENbHAS IUTEpaTypa 10
4.4. DnekTpoHHBIE 00Pa30BATEIBHBIC PECYPCHI 10
4.5. JluneH3noHHOE U CBOOOIHO pacIpOCTPaHIEMOE IPOrPaMMHOE

o0ecrnieueHue 11

4.6. Copemennbie mpodeccronanbHbie 0a3bl JaHHBIX U UHOOPMAITMOHHBIC

CIIPABOYHBIE CUCTEMBI 11
MarepuanbHO-TEXHUYECKOE 00eCIieueHNne 12
Mertoaudeckue peKoOMeHJaluu 12
6.1. Metonuueckne peKOMEH AN ISl IPETOIaBATEINsI 10 OpraHU3AINH

oOyueHus 12
6.2. Metonuueckue ykazaHus sl 00y4aromuXcsi 0 OCBOCHUIO

JTUCIIUIIIINHEBI 13
@DOH/T OLICHOYHBIX CPEJICTB 15
7.1. MeToapl KOHTPOJIA U OLIEHUBAHUS PE3YIbTATOB O0yUEHHUS 15
7.2. lllkana u KpUTEpPUH OLIEHUBAHUS PE3YyJIbTaTOB O0YUECHUS 16
7.3. OLieHOYHBIE CpPEeICTBA 21



1. Henun, 3a0a4m ¥ IJIAaHUPYeMble Pe3yJbTaThl 00y4eHHS 110 AUCHUIIHHE

K ocHOBHBIM yensim OCBOCHUS AUCHUIUTMHBI «MaTeMaTHYeCKU aHaIu3) CIeAyeT OTHECTH:
BOCIIUTAHHE y CTY/I€HTOB OOIIIei MaTeMaTU4eCKON KyJIbTYpBI;
MpUOOpEeTEeHNE CTYACHTaMU IMPOKOT0 Kpyra MaTeMaTH4eCKUX 3HaHUM, YMEHUHN 1 HaBBIKOB;

pa3BUTHE CIIOCOOHOCTH CTYACHTOB K MHAYKTUBHOMY U JI€TYKTUBHOMY MBIIIJICHUIO HApsILy C
pa3BUTHEM MaTEMATHYECKON MHTYUIIUY;

YMEHHUE CTYy/IEHTaMU Pa3BUBATh HABBIKK CAMOCTOSATEIBHOTO N3YUeHUs yueOHOU 1 HayuyHOU
JIUTEPaTyphl, COACPIKALIEH MATEMAaTUYECKUE CBEICHUS U PE3YJIbTaThI;

MOATOTOBKY CTYACHTOB K JIEATEIILHOCTH B COOTBETCTBUHU C KBaTU(UKAIIMOHHON
XapaKTepUCTUKON OakasaBpa Mo HaIllpaBJICHUIO, B TOM yucie GopMUpoBaHUE YMEHUN
HCIOJIb30BaTh OCBOEHHBIE MaTEMaTHUYECKHE METO/IbI B MPOPECCUOHANBHOMN JAEITEIbHOCTH.

MOITOTOBKY BBICOKOKBAIM()UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBUSIX LU(pOBOH
TypOYJIEHTHOCTH U BBICOKMX TEXHOJIOTHUYECKUX PUCKOB COBPEMEHHOU ITU(PPOBOH
9KOHOMHUKH.

K 0CHOBHBIM 3a0auam OCBOESHUS JUCHUITIINHBI «MaTremaTnueCcKHii aHaIN3) CJICOYCT OTHECTU:

OCBOGHHE CTYJCHTaMH OCHOBHBIX IIOHATHH, METOJIOB, (OPMHUPYIOLUIMX  OOLIYIO
MaTEeMaTHYECKYIO MOJrOTOBKY, HEOOXOAUMYIO JJIS YCIIEIIHOTO PELICHNUs IPUKIIAIHBIX 33/1a4;

dbopMupoBaHHE y CTyAeHTa TpebyeMoro Habopa KOMIETEHIIMH, COOTBETCTBYIOIIUX €O
HAIMpPaBIICHUIO TIOJITOTOBKA M 00ECIEYMBAIONINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha pPBIHKE

Tpyaa.

OOyuenue mo aucruIUimHe «MaTreMaTHuecKHil aHaldu3» HanpaBJIICHO Ha (GopMUpOBaHHE

y oOydJarmuxcst ciaeayommx kommnereHuud B coorBercTBuu ¢ @I'OC 29.03.04 «TexHonorus
XYJI0)KECTBEHHONH 00pabOoTKM MarepuanoBy (YpoBeHb OakamaBpuara), YTBEPXKIAEHHBIM IMPHUKA30M
Muno6puayku Poccun ot 22.09.2017 r. N 961, ¢ usmenenusimu ot 27.02.2023:

Kox 1 HauMeHOBaHH e KOMIIETEeHITUH

I/IHIII/IKaTOPBI JAOCTHKCHHUSA KOMIICTCHIIUU

OIIK-1. CiocobeH pemaTh BOIMPOCHI
npo(hecCHOHAILHOM IEATEIILHOCTH Ha
OCHOBC €CCTCCTBCHHOHAYYHBIX U
OOIIENHKCHEPHBIX 3HAHHIA, METO/IOB
MaTeMaTHYECKOTO aHAIIN3a U
MOACIINPOBAHUA

NOIIK-1.1 IIpumeHsieT MaTeMaTUYECKHUE METOIbI
JUIA pEIICHNS NHXXEHEPHBIX 3a1a4, aHaIu3UpyeT U
MHTEPIPETUPYET MATEMATHYECKUIE MOJEIN
(UBUYECKUX MPOIECCOB U TEXHUYECKUX CHCTEM.

NOIIK-1.2 Ananusupyer 1aHHbIE, BBISABISIET
3aKOHOMEPHOCTH, JeJaeT 000CHOBAHHBIE
BBIBO/IbI.

NOIIK-1.3 Kputnuecku nu3smepsieT pe3yiabTaTbl
pacyeToB U OLIEHOK, BHOCUT KOPPEKTUPOBKHY;
alalTUPYET TEOPETUUECKUE 3HAHUS JJIs PELICHUs

2. MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTeibHOM NPOrpaMMbI

JucuummHa  «MaTteMaTu4ecKuit

aHaJInu3» OTHOCHUTCA K 00s13aTeNbHOM qaCTu

oOpasoBarenbHOU TTporpammsl 010ka b1 «/lucuummmast (Moxynm)y».
Jucuumnimza 6a3upyeTcs Ha CIeayromeH, MPoHIeHHOW JUCIUIUINHE!

- TMHEeWHas anreopa.



HMucnunnuna «MaremMaTH4ecKuid aHaau3y 00eCIeunBaeT U3yuYeHNUe JTUCITUTIINH:
B obazamenvron wacmu:

du3uka;

WNudopmanoHHbie TEXHOJIOTHH B TPO(ECCHOHAIBHOMN NeATeIbHOCTH;

KoHncTpynpoBanue 1 MOAEINPOBaHUE PEKIAMHBIX apT-00bEKTOB.

B uacmu, ¢hopmupyemoii yuacmuukamu o6pazo8amenbHblX OMHOUEHUI!

3D-Busyanu3anus peKJIaMHBIX apT-00bEKTOB.

B uacmu snexmusHbix 0MCL{M7’UZMH.'

CucTeMbl MEHEKMEHTA KaueCTBa MPOU3BOCTBA XYI0/KECTBEHHO-TIPOMBIIIIEHHBIX
00BEKTOB.

3. CTpyKTypa M coep:kaHHe TUCHUILTHHbI

OO6mas TpyA0EMKOCTh TUCHUTUINHBI COCTaBIsIeT 4 3a4€éTHBIC enquHuUIb! (144 yaca).

3.1. Buabl yueOHoii padoThl U TPYAOEMKOCTD
1'17;')1 Bup yuye6Hoii padoThi KOJ::;:?)ETBO CeMeZCTpH
1 | AyauTopHble 3aHATHS 72 72
B Tom uncrne:
1.1 | Jlekuun 18 18
1.2 | Cemunapckue/IpakKTHUYECKUE 3aHITHS 54 54
1.3 | JJaboparopHble 3aHATHS 0 0
2 | CamocTosiTe]bHAs1 padoTa 72 72
B Tom uncrne:
2.1 | PI'P 28 28
2.2 | [logroroBka K ceMUHApY 32 32
2.3 | [logroroBka K ’K3amMeHy 12 12
3 | IpomexxkyTouHasi aTTECTAUSA
3adet/nud.3aueT/FK3aMeH - DK3aMeH
Hroro 144 144
3.2. TemaTu4yeckuii NJaH U3y4eHH s TUCITUTNINHBI

TpynoéMKocTh, Yac

Pa3neanl/TeMbl
JAUCHHUIIJIAHBI Bcero

AyautopHasi padora

Jlex
AU

Cemuna | Jla6op | IIpakr
pckue/ | aTopH | HYECK
NpakTH | bIe ast
YEeCKUE | 3aHATH | TOATO

3aHATHUSA o TOBKa

Camo
CTOAT
eJbHA

padot




Pasznea 1. Iuddepennuanbnoe
ucumcjieHue GyHKuuii o1HOM
TnepeMeHHOoI

62

24

30

11

Yucnosas MIOCJIEI0BATEIBbHOCTD.
[Ipenen uncnoBOM NOCIIEI0BATENBHOCTH
U ero cBorcrtpa. [IpaBuina npenenbHOro
nepexona. Oynkuwus. [Ipenen GpyHKIUN.
Teopemsl 0 penenax GpyHKIMU.

1.2

IlepBblii 1 BTOPOIi 3aMeUaTesIbHbIC
npenensl. beckoHeuHo manblie U
OECKOHEYHO OOJBIINE BETUYHHBI.
OKBUBaJIEHTHbIE OECKOHEYHO MaJlble
BeIMYMHBI. PackpbiTre
HEONPEAEIEHHOCTEN pa3HOro THIIA.

1.3

HenpepbiBHOCTH QyHKITUI B TOUKE U HA
npoMexyTke. OTHOCTOpOHHUE
npezensl. Touku paspbiBa QyHKIMH, UX
KJIaccuuKanus.

1.4

[IpousBoanas pyHKIMH.
I'eomeTpuueckuii 1 MEXaHUYECKHI
CMbICT TTpon3BOAHOM. [IpaBuna
nuddepeHnrpoBanus 1 GopMyIIbI
BBIUMCJICHHSI POU3BOAHBIX. Tabmuia
MPOU3BOAHBIX. TeXHHKA
nuddepeHIpoBaHms.

1.5

Huddepennman. [IpousBoansie n
Qg depeHIratbl BBICIIUX MOPSIKOB.
[TpuGnuxEHHbIE BEIYUCIICHUS C
noMoIbio audhepeHInaios.

1.6

[IpaBuio Jlonurans. opmyna
Teinmopa. PazioxeHns OCHOBHBIX
3JIEMEHTApHBIX QYHKIMH 10 hopmyIie
Tetinopa. [TpubnnxEHHbBIC BEIYUCICHUS
¢ momoIeio Gopmysl Telnopa.

11

1.7

OCHOBHBIE TEOPEMBI

QG hepeHIMaTbHOT0 HCUUCTCHHS.
MOHOTOHHOCTH (YHKIINH,
skcTpeMmyMbl. Heobxonumele u
JIOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH,
JIOKaJIbHOTO 3KCTPEMyMa.
HccnenoBanue BHITYKIOCTH rpaduka
dbyakuun. Touku neperuoda.
AcumnToTsl rpaduka QyHKIMH.

1.8

OO6mas cxema ucciaeaoBaHus QYHKIIUHA
U noctpoeHus e€ rpaduxa. CpoiicTBa
(GyHKIMI, HENpepbIBHBIX Ha OTpE3Ke.
Haubonpiiee 1 HauMeHbIIee 3HAUCHUS
GYHKIIMH Ha OTPE3KeE.

11

Paznen 2. DyHKIUA HECKOJIbKHX
nepeMeHHbIX

22

12

2.1

[Ipenen u HenpepsIBHOCTb. OCHOBHbBIE
CBOWCTBA HEMIPEPBIBHBIX (YHKIINH.
YactHbie npousBoanbie. [TomHbIH
nuddepennman. YactHeie




npou3BOAHBIC U UG hepeHITraTbI
BbICIIUX NTOpsiaKkoB. Teopema [1IBapiia.

2.2

[Ipou3sBoaHbIE CIOXHON QYyHKIHH
HECKOJIbKUX [TEPEMEHHBIX.
[IpousBoaHas MO HANMPABICHUIO.
['panueHt.

2.3

OKcTpeMyMbl  (QYHKIUM HECKOJBKUX
MEePEMEHHBIX. Heobxonumeie u
JIOCTaTOYHBIE YCIOBHS IKCTPEMyMa.

Pa3znen 3. UnrerpajibHoe
HCYHCIeHHe

60

24

30

3.1

[TepBooOpaznas. Heonpenenéunblii
MHTErpal u ero cBoiicrea. Tabmuma
MHTETPAJIOB OCHOBHBIX 3JIEMEHTAPHBIX
dbyaknmii. Metos pa3ioxKeHusl.

3.2

WNHTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI
HepeMeHHOﬁ, IIOABCACHHUEM II0J 3HAK
muddepennmana. Meron
MHTETPUPOBAHMS IO YACTSIM.

3.3

HuTerpupoBanue palnoHaIbHbIX
npobeii. UuTerpupoBanrue HEKOTOPBIX
BUJIOB UPPALIMOHAIBHBIX U
TPUTOHOMETPUUECKUX (QYHKIIHH.

11

3.4

3anauu, MPUBOIALINE K TIOHSATHUIO
onpeaenéHHoro uurerpana. Croicraa
onpenenénHoro unrerpana. Gopmyia
Herorona—1JleiibHuna. 3amena
MEePEMEHHOI 1 UHTErPUPOBAHUE TTO
4acTsIM B ONPeeJIEHHOM HHTErpale.

3.5

[IpunoxxeHus onpenerEHHOro
MHTErpajia B TEOMETPUU U MEXaHHKE
(BBIYMCIICHUE TUTOLIA/IEH TNIOCKUX
buryp, IJIMH KPUBBIX, 00BEMOB TeT,
IIoUIaiel NOBEPXHOCTEN).

11

3.6

Heco6cTBeHHBIE HHTETPAIBI IEPBOTO U
BTOPOTO POJia, KX CBOMCTBA.

3.7

3ajaud, TPUBOASAIIME K KPAaTHBIM
uHTerpasaM. JIBoWHOW ©  TpoOMHOI
MHTErpaJIbl, UX CBOMCTBA. BhrunciieHue
JIBOMHBIX HMHTETPAIIOB CBEICHUEM K
IIOBTOPHBIM. I'eomerpuueckue 51
¢Gu3nyeckue MPUIOKEHUS  KpPaTHBIX
WUHTErPAJIOB.

10

Hrtoro

144

18

54

72

3.3. ConaepxaHue TUCHUNIHHBI

Beenenne

[Ipenmer, 3aaun U coaepxkaHue AUCUUILUIMHBL. OCHOBHBIE ATAaIlbl PA3BUTHS TUCIUIUIMHBI.
CtpykTypa Kypca, ero MeCTo U poJjib B MOATOTOBKE OakanaBpa, CBA3b C IPYTUMU TUCIUTUTMHAMHU.

Paznen 1. Inddepennuanbruoe ucunciaenne GyHKIUNA OJHON MepeMeHHOI




Tema 1. YucnoBas nocnenoBaTenbHOCTb. lIpenen unciaoBol MOCIEI0BAaTENbHOCTH U €r0
cBorictBa. dynknus. [Ipeaen Gpynkiun. OcHOBHBIE TEOPEMBI O TIpeeaax PyHKITUH.

Tema 2. IlepBblii 1 BTOpO#l 3ameuarenbHble npeaenasbl. CpaBHeHHE OECKOHEYHO MabIX U
OecKOHEYHO OONBIINX BEIUYUH. ODKBUBAJICHTHbIE OECKOHEYHO Majble BeIWYHHBL. PackpeiThe
HEeoIpeAeNEHHOCTEN pa3HOIo TUIIA.

Tema 3. HenpepsIBHOCTD PYHKITHI B TOUKE U Ha POMEXYTKe. TOUKH pa3pbiBa (yHKIIMH, HX
KJaccupuKanus.

Tema 4. IlpousBognas (yukmuu. ['eomerpudeckuii U (GU3HYECKUN CMBICT TPOU3BOIHOM.
[IpaBuna muddepenipoBanns 1 GOpMyIIbl BHIUMCICHUS MPOU3BOAHBIX. Tabiuia Mmpou3BOAHBIX
OCHOBHBIX 3JIEMEHTapHbIX QYHKIMI. Beruncienre npon3BoJHbIX PYHKINMA, 3aJaHHBIX PA3IMYHBIM
obOpa3om.

Tema 5. dudbdepennman. IlpowsBogusie u nuddepeHuansl  BBICIINX — MOPSIKOB.
[TpubnuxEHHBIE BEIYUCICHUS C TIOMOIIBIO TUddepeHInanos.

Tema 6. IlpaBuno Jlonurans. ®dopmyna Teitnopa. PackpeiTue HeompeaenaEéHHOCTEN
pa3nuyHOoro THma. PasnoeHue OCHOBHBIX 3JeMEHTapHbBIX (yHKIui mo ¢opmyrne Teiinopa.
[TpuGmxE€HHBIC BEIYKMCIICHUSI ¢ TOMOIIBbI0 (hopmyibl Teitnopa.

Tema 7. OcHOBHBIE TeopeMbl AU depeHnnanbHOro ucuncieHusi. MOHOTOHHOCTh (DYHKIINH,
sKkcTpeMyMbl. HeoOxonuMble U OCTaTOYHBIE YCJIOBHS MOHOTOHHOCTH, JIOKQJIBHOTO 3KCTpEMyMa.
UccnenoBanue Boimykiaocty rpaduka ¢pynkuun. Touku neperuba rpaduka GyHKIMH. ACUMIITOTHI
rpaduka QyHKIUH.

Tema 8. OOmast cxema wucciefoBaHUS (YHKUMU M mocTpoeHus e€ rpaduka. CpoiicTBa
GbyHKIMI, HeTIpepbIBHBIX Ha oTpe3ke. Hanbomnblee 1 HauMeHbIee 3HaUYeHUS PYHKIIMHM Ha OTPE3Ke.

Paznen 2. Inddepennuanbroe ucunciaenne GyHKIUNA HECKOJIbKUX MepeMeHHbIX

Tema 1. [Ipenen u HenpepbIBHOCTh. OCHOBHBIE CBOMCTBA HEMPEPHIBHBIX QyHKIMI. YacTHbIE
npou3BoaHbIe. [lomHbIN quddepenmmarn.

Tema 2. IlpousBoaHble CHOXKHOH (YHKIMHM HECKOJIBKUX TEepeMEHHBIX. YacTHbIE
IPOM3BOJIHBIE U AU(depeHnnans! BeicMX nopsaakoB. Teopema IlIBapua (0 paBeHCTBE CMEIIaHHbBIX
npou3BoaHbIX). [Ipon3BogHas no HanpasineHuto. I'paguent. KacarenpHas miIocKkocTh U HOpMaJb K
MIOBEPXHOCTH.

Tema 3. DxcTpeMyMBbl QYHKIIMH HECKOIBKUX MepeMeHHbIX. Popmyna Telnopa ans GyHKIUN
HECKOJIbKUX NepeMeHHbIX. HeoOxoaumMble U JOCTaTOUHBIE YCIOBUS KCTpEMyMa.

Pa3nen 3. UHTEerpanbHoe HCHUCIEHHE

Tema 1. IlepBooOpaznas. Teopema cCylIecTBOBaHUS HEONPEAEIEHHOTO HWHTErpasa.
Heomnpenenéuuplii uHTErpan u ero cBoMcTBa. Tabiuia MHTETpajgoB OT OCHOBHBIX 3JIEMEHTAPHBIX
byHKIMA. MeToa HEOoCPEACTBEHHOTO HHTEIPUPOBAHUS.

Tema 2. OcHOBHBIE METOJIBI MHTETPUPOBAHUS: 3aMEHA IIEPEMEHHOI; BHECEHHE (DYHKIIMH IO
3HaK auddepeHnrana; UHTErPUPOBAHUE IO YACTSM.

Tema 3. VHTerpupoBaHHe palMOHAIBHBIX JpoOeli, MHTErpUPOBAaHHE HEKOTOPHIX BHUIOB
UppaLMOHATIBHBIX U TPUTOHOMETPUYECKUX (PYHKIHI.

Tema 4. 3amaum, npuBOAsIIME K IOHATHUIO OIpPENENEHHOro MHTerpana. OnpenenéHHbIN
WMHTETpaj, €ro CBOMCTBA. YCJIOBUS HMHTErpupyemMocTu. HWMHTerpam ¢ MNepeMEHHbIM MpPeaesioM
unterpupoBanus. @opmyna Heiorona—IJleliOanna. 3aMeHa NEpPEeMEHHONH M WHTETPUPOBAHUE IO
4acTsM B OIPEIAECIEHHOM UHTETpalle.

Tema 5. [lpunoxkenust onpenaenEéHHOr0 WHTETpaja B TEOMETPUN U MEXaHHUKE (BBIYUCIICHUE
TJI0MAEH TIOCKUX (PUTYp, TMH KPUBBIX, 00BEMOB TEI).

Tema 6. HecoOcTBeHHblE MHTErpajgbl IMEPBOIO W BTOPOro poja (1Mo OecKOHEYHOMY
IIPOMEXKYTKY, OT HEOTPAaHUYEHHBIX (PYHKIMI Ha KOHEYHOM IPOMEXKYTKE), UX CBOMCTBA.

Tema 7. 3agaun, NIpuUBOAALINE K KPATHBIM MHTErpasiaM. J[BOMHOM U TPOMHOW MHTETpabl, UX
cBoiicTBa. [IpaBuia BEIYMCIEHUS IBOMHBIX HHTETPAJIOB.



3.4. TemaTnka cCeMMHAPCKUX/MPAKTHYECKHUX H J1A00PATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IpaKTUYECKUE 3aHATUS

[IpakTtnueckoe 3anstue 1. YwucnoBasg mnocienoBaTenbHOCTh. [Ipemen  uucioBoi
MOCJIEN0BATEIbHOCTH W €ro cBoMcrBa. l[IpaBunma mnpenensHoro mnepexoma. dynkums. Ilpenen
¢ynkuuu. Teopems! 0 npeaenax GyHKINU.

[IpakTrueckoe 3ansitue 2. [lepBblid U1 BTOpOM 3aMedaTesibHbIE MPeaeibl. beCKOHEUHO Malbie
1 OECKOHEYHO OO0JIbIINE BETHUYNHBI. DKBUBAJICHTHbIE O0ECKOHEYHO MaJIble BEJIMYMHBI

IIpakTnueckoe 3anatue 3. BorunciaeHue npeaenoB: pacKpbITHE HEONPEAEIEHHOCTEW Pa3HOTO
THUIIA.

[Ipaktnueckoe 3anstue 4. HenpepslBHOCTH (GYHKIIMA B TOYKE W Ha TIPOMEKYTKE.
OpnnocroponHue npenesbl. ToUku pa3pbiBa GYHKIINH, UX KIacCU(UKALIHSL.

[Ipaktuyeckoe 3anarue 5. IlpousBogHast ¢yHkumu. ['eomeTpuuecKuil M MeXaHUYECKUN
CMBICJI IIPOM3BOJHONW. YpaBHEHHE KacaTelbHOM M HOpMaiM K  KpuBou. IlpaBuna
nuddepeHnrpoBanus ¥ GOPMYIIB BEIYMCICHUS IIPOU3BOIHBIX. Ta0iuIa mponu3BOIHbIX.

[Ipaktrueckoe 3anstue 6. Texuuka nuddepeHITupOBaHMS.

[Tpaktuyeckoe 3austue 7. Hdudpdepenuman. IpousBonusie u auddepeHunansr BhICHIIHMX
nopsakoB. [IpuGmkEHHBIC BEIYUCICHHS ¢ TOMOIIBIO AU(HEPEHIINATIOB.

[Ipaktnueckoe 3anarue 8. IlpaBuno Jlonurans. Ilpumenenue npaswna Jlonuransa k
PACKPBITHIO HEOIIPEAEIEHHOCTEN Pa3HOTO BUIA.

IIpaktnueckoe 3ansarue 9. ®opmyna Telinopa. Pa3nokeHuss OCHOBHBIX 3J€MEHTApPHBIX
¢ynkuunit o popmyne Teiinopa. [TpubnmxEHHBIE BEIYUCICHHS ¢ TIOMOIIBI0 hopmyibl Teitnopa.

[Tpaktrueckoe 3ansarre 10. MOHOTOHHOCTH (YHKIIMH, 3KCTpeMyMbl. HeoOxomumbie u
JIOCTaTOYHbIE YCIIOBUSI MOHOTOHHOCTH, JIOKaJIbHOrO JKcTpeMyMma. MccimenoBaHue BBITYKIOCTH
rpaduka ¢pynkuuu. Touku nepernda. AcUMNToTh rpaduka GyHKINH.

[TpakTuueckoe 3anarue 11. OOmas cxema wuccineaoBaHus (QYHKIUHW U TIOCTPOSHUS €&
rpaduka.

[Tpaktrueckoe 3ansitue 12. IMoctpoenue rpadukoB GYHKIHI C MOJHBIM HCCIICTOBAHUEM.
CpoiicTBa (yHKUMH, HENpepbIBHBIX Ha OTpe3ke. HaxoxkeHue HauOONbIIEro W HAUMEHBIIErO
3HaYeHU! (PYHKLINU Ha OTPE3Ke.

[Tpaktrueckoe 3anstre 13. YacTHble MPOW3BOJHBIC (DYHKIIMU HECKOJIBKUX IMEPEMEHHBIX.
[Tomuspiii nuddepeniman. Yactabie mpou3BoaHbIe U AU dEepeHIInaIbl BEICIIMX MOPSAIKOB. Teopema
[IIBapnia (0 paBEHCTBE CMEIIAHHBIX TPOU3BOIHBIX ).

[Tpaktuyeckoe 3ansTHe 14. IIpousBogHBIE CIOKHOW (YHKIHMH HECKOJIBKUX MEPEMEHHBIX.
[IpousBoaHas 1o HanpaBieHUIO. ['pagueHT.

[Ipaktuyeckoe 3ansTHe 15. DKCTpeMyMmMbl (DYHKIMM  HECKOJBKHX IEPEMEHHBIX.
HeoOxonuMble W jmocTaToyHbIE YCIIOBHS SKcTpemyma. MccnenoBanue (yHKIMIA HECKOJIBKUX
MIEPEMEHHBIX HAa SKCTPEMYM.

[Tpaktrueckoe 3anarue 16. [lepBooOpazHas. HeonpenenéHuplii MHTETpal M €ro CBOMCTBA.
Tabnuiia MHTErpasoB OCHOBHBIX AJIEMEHTAPHBIX PYHKIUH. IHTErpupOoBaHUE METOJOM Pa3I0KECHHUS.

[IpakTnueckoe 3anstue 17. HHTerpupoBaHume ¢ NOMOLIbIO 3aMEHBl IEPEMEHHOM.
WHTerpupoBanne METOOM MOJBEIeHUs (PYHKITMU 10 3HAK nuddepeHnmana.

[IpakTtnueckoe 3anarue 18. Merton wuHTEerpupoBanusi mno 4yacTtaMm. HaxoxneHue
HEOIpeAeNEHHBIX UHTETPAJIOB C TOMOLIBI0 OCHOBHBIX METOJI0B UHTETPUPOBAHMSL.

[Tpaktuyeckoe 3austue 19. MuTerpupoBanue panmuoHaNbHBIX ApoOeil. MHTerpupoBaHue
HEKOTOPBIX BUJOB HPPALMOHATBHBIX (QYHKIUH.

[Tpaktrueckoe 3anstue 20. MaTerpupoBanne TpuroHomMeTpudeckux GyHkiui. [Ipumenenue
TPUTOHOMETPHUUYECKUX (PYHKLIUN K MHTETPUPOBAHUIO HPPALIIOHAILHOCTEH.

[TpakTuyeckoe 3ansTue 21. Berunciaenue onpeaeaéHHOTO HHTErpaia ¢ MOMOIIbIO (hOPMYITbI
Hrerotona—IJleiiOnnma. 3amMeHa TMepeMEHHONW W WHTErPUPOBAHUE IO YaCTSIM B ONPEaeIEHHOM
UHTErpae.

IIpakTnueckoe 3anstue 22. [lpminoxkeHuss omnpenenéHHOr0 HWHTErpajla B TE€OMETPUH U
MeXaHUKe: HaXOXKACHHUE MJIOUIa el MI0CKUX (pUryp; HaX0XJIeHHE JUIMH KPUBBIX.
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[IpakTtrueckoe 3anarue 23. [IpuiokeHuss ONpeAeNEHHOTO HWHTErpajga B TEOMETPUH U
MEXaHHKE: HAXOXKJIEHIE 00bEMOB Tell, HAaX0XKICHUE TUIOIIAIEH TTOBEPXHOCTEH.

[Tpaktuyeckoe 3anatue 24. HecoOcTBeHHBIE MHTETpaiibl MEPBOTO M BTOPOrO poja, HMX
cBoiictBa. MccnenoBanne HECOOCTBEHHBIX HHTEIPAIOB HA CXOAUMOCTh M PACXOAUMOCTb.

[IpakTrueckoe 3ansTue 25. 3amaud, NpUBOASALIME K KpAaTHBIM MHTerpaitam. JIBOMHOW H
TPOMHOM MHTErpaibl, MX CBOHCTBa. l'eomerpuyeckre U (QHU3UUECKUE TPHIOKEHHUS KPATHBIX
MHTETpaJIoB. Beluncienrne ABOMHBIX HHTETPAJIOB CBEIECHUEM K IIOBTOPHBIM.

[IpakTrueckoe 3aHsiTue 26. BpruuciaeHue ABOMHBIX WUHTETPAJIOB CBEICHHUEM K IOBTOPHBIM.
Beruncnenyie 1BOWHBIX MHTETPAJTIOB B [IWIMHAPUYECKUX KOOPINHATAX.

[IpakTnueckoe 3aHsaTve 27. BplunciaeHne TPOMHBIX MHTETPAIIOB CBEJEHUEM K MOBTOPHBIM.
Brruncnenue TpOWHBIX MHTETPAJIOB B CEPUIECKIX KOOPIUHATAX.

3.4.2 JlaGopaTopHbIe 3aHATHUS

JlabopatopHble 3aHATUS YIEOHBIM IJIAHOM HE MTPEyCMOTPEHBI.

3.5. TemaTuka KypcoBbIX NP0OEKTOB (KYPCOBBIX padoT)

KypcoBsie nmpoekThl (KypcoBbie pabOThI) Y4€OHBIM TUTAHOM HE MPEAYyCMOTPEHBI.

4. Y4ueOHO-MeTOAUYeCKOe M HHPOPMALIMOHHOE o0eclieueHne

4.1. HopmatuBHble 10kyMeHTbI U 'OCTbI

1. ®IoC 29.03.04 «TexHomoruss  XyJIOKECTBEHHOH  00paOOTKM  MaTepHajoBy,
YTBEPKIEHHBIN MTpuKa3zoM MuHoOpHayku Poccun ot 22.09.2017 Ne 961 (pen. ot 27.02.2023).

2. AxkanemMudeckuid y4eOHBIH TIaH MO HarpaieHuto moAarotoBku 29.03.04 «Texnomorus
XyA0KeCTBEeHHON 00paboTku MaTepuanosy. [Ipoduis: «/u3aiiH 1 KOHCTPYUPOBAHHUE PEKIAMHBIX U
apT-00bekToBY». Dopma 00ydenus — ounas. 2026 .

3. OOpazoBarenbHas MporpaMma Io HampaBiieHHt0 mnoarotoBku 29.03.04 «Texnomorus
XyJI0KECTBEHHON 00paboTKu MaTepuanoBy. [Ipoduis: «/{u3aitH 1 KOHCTPYHPOBAHHUE PEKIAMHBIX U
apT-00bekToBY». Dopma 00ydenus — ounas. 2026 .

4. Vka3 Ilpesunenrta Poccuiickoii @enepanuu ot 01.12.2016 Ne 642 «Ctparerun Hay4Ho-
TEXHOJOTH4ecKoro pa3sutusi Poccuiickoit denepannm.

5. Ilpukaz MunucrepcTBa obpazoBanus u Hayku Poccuiickoit deneparuu ot 23.08.2017
Ne 816 «O06 yrBepxkaenun llopsinka TpUMEHEHUS OpPraHU3ALUSMH, OCYILECTBIISIONMMHU
00pa30BaTeNbHYIO JEATEIBHOCTD, AJIEKTPOHHOIO OOyYeHUs, JWCTAaHIMOHHBIX 00pa30oBaTEIbHbIX
TEXHOJIOTHI pU peann3aiui 00pa3oBaTeIbHbIX MPOTPaAMM».

4.2.  QOcHoBHasi TuTEpaTypa

1. ®uxrenronsi, ['. M. OcHOBBI MaTeMaTHUECKOTO aHam3a. YacTh 1 : yueOHHK A7 BY30B /
I'. M. ®uxrtenronbi. — 18-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2026. — 448 ¢. — ISBN 978-
5-507-55976-3. — Texkct : anekTponHbIi // JIanb : anekTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/512293. — Pexxum moctyma: i aBTOPH3. MOJIB30BATEIICH.

2. ®uxrteHronsll, I'. M. OcCHOBBI MaTeMaTH4eCKOT0 aHanu3a. YacTh 2 : yueOHUK It BY30B /
I'. M. ®uxrtenronbi. — 17-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2026. — 480 ¢. — ISBN 978-
5-507-55098-2. — Texkct : anmekTponHbIi // JIanp : anekTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/517028. — Pexxum moctyma: it aBTOPH3. MOJIB30BATEIICH.

3. Kynpssues, JI. 1. KpaTkuii kypc MaTemaruueckoro ananusza : yueonuk / JI. JI. Kyapssues.
— 3-e u3n., nepepad. — Mockpa : PUSMATIIUT, [6. r.]. — Tom 1 : Juddepennnansuoe u
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WHTETpaJIbHOE UCYHCIICHUs QYHKITMN oHON niepemeHHo#. Psaasr — 2008. — 400 ¢. — ISBN 978-5-
9221-0184-4. — Texkcr : snekTpoHHBIN // JlaHb : 31MeKTpoHHO-OnOMMoTeunas cuctema. — URL:
https://e.lanbook.com/book/2224. — Pexxum moctyma: it aBTOPH3. MOJIB30BATEIICH.

4.3. JlonmojaHuMTeJbHAs JUTepaTypa

1. MunocueB, B. b. Kypc marematuku sl TEXHUYECKHUX BBICHIMX YUYCOHBIX 3aBEICHUM:
yaeOHoe nmocooue / B. b. Munocnes, B. A. JlsxoBckuii, A. 1. MapTelHeHKO. — 2-¢ W3]., HCTIP. —
Canxkr-IlerepOypr: Jlanp, 2022 — Yactp 2: OyHKIMU HECKOJIBKHUX MEpEMEHHBIX. MHTerpaibHoe
ucuucnenue. Teopus nomns — 2022. — 432 c. — ISBN 978-5-8114-1559-5. — TekcT: 31€KTPOHHBIN
// Jlanb: snexTpoHHO-OnOmuoreunas cucrema. — URL: https://e.lanbook.com/book/211355.

2. Munocues, B. b. Kypc maremaTuku njisi TEXHUYECKHUX BBICHINX YUYCOHBIX 3aBEICHUI:
yuebHoe nocobue / B. b. Munocnes, H. A. bepkos, B. I'. 3y6koB. — 2-e uzn., ucnp. — CaHKT-
[etepOypr: Jlanb, 2022 — Yacts 3: luddepennuanbable ypaBHEHHs. Y paBHEHHS MaTeMaTHUECKOM
¢busuku. Teopus ontummzamuu — 2022. — 528 c¢. — ISBN 978-5-8114-1560-1. — Tekcr:
AJICKTPOHHBINA /! Jlanb: 3JICKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/211358.

4.4, aexkTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl

[TpoBenenue 3aHATUI U aTTECTAIUI BO3MOXKHO B TUCTAaHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHUCTEeMBbI AucTaHIMOHHOrO o00ydeHusi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeaporr «MaTtemaTrkay 3JIEKTPOHHBIX oOpa3zoBareinbHBIX pecypcoB (DOP) mo Bcem pazaenam

IIPOrpaMMBI:

Haszsanue 50P Ccrlika
?g:;;i?m MATCMATHHICCKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
HHTerpansHoe MCUUCTIEHHE https://online.mospolytech.ru/local/crw/course.php?id=3781

(GyHKUINN OJTHOM epeMEHHOM

Huddepennmanbroe HCMHCIERHE | hiine: //online.mospolytech.ru/local/crw/course.php?id=3362
(GYHKIHMI HECKOTBKUX

MIEPEMEHHBIX

JIONIOJTHUTENBHBIE TJIABBI https://online.mospolytech.ru/course/view.php?id=3592
MAaTEMATUYCCKOT'O aHaJIn3a

Pazpaboranubie JOP BKII0UaIOT TPEHUPOBOYHBIE M HTOTOBBIE TECTHI.

[Topsinmox mpoBeneHus: pabOT B AUCTAHIMOHHOM (opmare YCTaHaBIMBAETCS OTICIbHBIMHU
pacnopsHKSHHUSIME IPOPEKTOPA MO YIeOHOM paboTe U/WiK IIEHTPOM YIeOHO-METOINYECKON PabOTHI.

Kaxxapiii cTyieHT obecrieueH HHIUBUIYaTbHBIM HEOTPAHUYCHHBIM JJOCTYIIOM K 3JICKTPOHHOM
6ubauoreke Mockosckoro [lonuTexa:

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

HHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOIUYECKHE MaTepuallbl B 3JEKTPOHHOM BUJE,
MIpeICTaBICHHBIC Ha caiiTe mospolytech.ru B pa3nene: «lleHTp MaTeMaTnueckoro 0Opa3oBaHUs:

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

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

[Tone3nbie y4yeOHO-MeTOAMYECKHE W WH(OOpPMAIMOHHBIE MaTepUabl MPEACTABICHBI Ha
calTax:

http://exponenta.ru

http://egworld.ipmnet.ru/ru/info/mathwebs.htm

11



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://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm

12

[lepeuens pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu «HTepHeT» g
OCBOCHUS AUCIUTIINHBL:

www.matematikalegko.ru>studentu

WWW.i-exam.ru.

4.5.

o0ecmeuyeHue

1. Microsoft-Office
2. Microsoft-Windows

4.6.

ClIpaBOYHbIC CUCTEMBbBI

JIMIIEeH3UOHHOE U CBOﬁO}IHO pacnpocrpaHsieMoe nNporpaMmMHoOcE

COBpeMeHHbIe HpO(l)eCCI/IOHaJILHLIe 0a3bl JAHHBIX H I/IH(l)OpMaHI/IOHH])Ie

Ilepeyenns pecypcoB cetu UHTepHeT, JOCTYNHBIX AJI51 OCBOCHUS TMCUMILINHBI:

Ne HaunmeHnoBanme Ccbliika Ha pecypc HocTtymHocTh
HNHpopManHOHHO-CIIPABOYHbIE CHCTEMBbI
JocTtynHa B cetn
1. Stack Overflow https://stackoverflow.com/ | Uurepuer 6e3
OTrpaHUYECHUN
HudopmanroHHbIe pecypehl ,
2. Ceru Kocysbrantl Lioc http://www.consultant.ru | JoctymHo
ITopran @enepanbHbIX
3. | FOCYAAPCTBCHHBIX http://www.fgosvo.ru JlocTyIHO
00pa3oBaTeNbHbIX CTAaHAAPTOB
BBICIIETO OOpa30BaHUS
DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI
1. |Jlams https://e.lanbook.com/ gOCTyHHa B ceTn Mnreprer
€3 OrpaHuYEeHUN
2 IPR Books https://www.iprbookshop [ Joctymua B ceTH WuTepHer
.ru/ 0e3 orpaHMYCHHI
IIpodeccnonabHbie 0a3bl JAHHBIX
baza nanHbIX HaydHOUH http://www.elibrary.ru JlocTymHo
1. |»snexTpoHHOM OMOIMOTEKH
(eLIBRARY.RU)
Web of Science Core Collection | http://webofscience.com | IocTymHo
o |~ monmuTeMaTHyecKas
" | pedepaTtuBHO-
o6ubnuorpaduueckas u
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HayKOMETpUYECKast
(6ubnmmomeTpuueckas) 6aza
JTAHHBIX

5. MartepuajabHO-TeXHHUYECKOE o0ecrevyeHue

MarepuanbHO-TEXHHUYECKasT 0a3a yYHUBEPCHUTETa OO0ECIIEYMBACT IMPOBEACHHUE BCEX BHUJIOB
3aHHTHﬁ, npeaAyCMOTPCHHBIX y‘ICGHBIM IJIaHOM, U COOTBCTCTBYCT ﬂeﬁCTBYIOHIHM CaHUTApHBIM U
MIPOTUBOIIOXKAPHBIM IIPaBUJIAM U HOPMaM.

Kadenpa «Maremarukay He pacroyiaraet coOCTBEHHBIM ayTUTOPHBIM (DOHIIOM M UCTIOIB3yeT
y4eOHbIe ayTUTOPUH U3 001Iero poH1a yHUBEpCUTETA.

IIpy HeoOXOOMMOCTH JUISI TPOBEICHHS HMHTEPAKTUBHBIX IPAKTHYECKUX 3aHATUH
HCIOJIB3YIOTCA KOMIIBIOTCPHBIC KJIACChI YHUBCPCUTECTA.

6. MeTtoauyeckne peKOMeH AU

6.1. MerToanueckue peKOMeHAANUM IJsl NpenoAaBaTesss MO0 OPraHU3aINUH
00y4eHust

[Ipexxne Bcero, cienyer oOpaTHTh BHUMaHHE CTYACHTOB Ha TO, YTO NPAKTHYECKH BECH
U3ydyaeMblii UMHU y4eOHbBII MaTepual He TpeOyeT Kakoi-mubo crenuaabHON (IONMOJHHUTENbHOM,
HOMHMO HIKOJIEHOTO Kypca) MOATOTOBKH M BIIOJIHE MOXKET OBITh YCHEIIHO W3Y4YeH, €CIIN CTYJCHTHI
OyAyT mocemarb 3aHATHUS, CBOCBPEMEHHO BBINOJIHATH JOMAIIHHUE 3aJaHUs U TOJIb30BaThCs (IpU
HEOOXOIMMOCTH) CHCTEMOM IIIAaHOBBIX KOHCY/IBTAIMH B TEUYCHNE KXKIOTO cemMecTpa. Bomeamme B
KypC MaTeMaTH4YeCKOrO aHaliM3a pas3/eibl SBISIOTCS KIACCMYECKMMH, B TO € BpeMs OHHU
OPHEHTHPOBAHBI Ha MMPAKTHKY, TOCKOJIBKY HMEIOT IIUPOKOE PACIIPOCTPAHEHHUE JUIS PEIICHNS Pa3HOTO
pola 3ajad — KaK BHYTPUM CaMOM MaTeMaTHKH, TaK W NPUKIAAHBIX. X OCBOGHHE MOMOXKET
CTyZIEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO M NMHCBMEHHYIO PEdb,
YCIIEIIHO MPUMEHATH HAKOIUICHHBIE 3HAHUS B MPO(PECCUOHATBHON JAEATEIbHOCTH.

HeoOxomuMo ¢ camoro Hayanga 3aHATHH PEKOMEHJIOBAaTh CTYACHTAM OCHOBHYIO U
JIOTIOJTHUTEIBHYIO JIUTEPATypy, @ B KOHIIE CEMECTpa JaTh CIHCOK BOIPOCOB JUISl MOATOTOBKU K
9K3aMEHY.

Ha nepBom 3aHATHY 110 AUCHUILIMHE CIIEAYyeT 0053aTeIbHO MPOMH(POPMHUPOBATE CTYIEHTOB O
BHU/IE U (hopMe IPOMEKYTOUHOH aTTeCTalluy O TUCIUIUINHE, CPOKaX € MPOBEACHNS, TPUMEHIEMBIX
BUAX TEKYIIEro KOHTPOJIS.

W3noxxeHne TEOPETHMYECKHX  TIOJIOKEHUH  TUCHUIUIMHBI  JTOJDKHO — CONPOBOXKIATHCS
WIUTIOCTPATUBHBIMH ~ [IPUMEPaMH, TIIATEIbHO OTOOpAaHHBIMHM IpErojaBaTeNieM TakK, YTOOBI
TEXHHYECKHE TPYAHOCTH W BBIKJIAJAKH TPH PEHICHUH 33Ja4d HE OTBJICKAIN OT TJIABHOTO —
OCMBICJICHUS HJEH U CYTH NpuUMeHseMbXx MeTonoB. CrenyeT Bcerja yKasbIBaTh INPHUMEPHI
HPAaKTHYECKOTO TPUMEHEHUS PACCMOTPEHHBIX Ha 3aHATUSX YpaBHEHUH U (HOPMYII.

[IpakTuyeckue 3aHATHS JOJDKHBI OBITH OPraHU30BaHBI IMPETOAABATEIEM TAaKUM 00pa3oM,
9TOOBI  OCTAaBAIOCH BpEeMs HA IEPUOJUYCCKOE BBHIMOJHEHHWE CTYACHTAMH  HEOOJBIION
CaMOCTOSITENIbHOW PabOThI B ayJUTOPUU JJISl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHaa.

[lpenogaBaTenb, BemymIMi NpPaKTHYECKHE 3aHATHS, JOJDKEH COIJIACOBBIBATH y4eOHO-
TEMaTUYECKHU TUIaH 3aHATHIA C IEKTOPOM, HCIIONIb30BaTh EAMHYIO CUCTEMY 0003HAYCHUH.

[TpenoxaBaTemnto cienyeT JOOMBATHCS CHCTEMATHUECKON HENPEPHIBHOM PaObOTHI CTYACHTOB B
TEUYEHHUE CEMECTPa, HEOOXOAUMO BBISABISATH CHIIBHBIX CTYACHTOB M IPUBJIEKATh UX K HAYYHOU padoTe,
K YJaCTHIO B Pa3HOTO POJIa OJIMMITHAAAX U KOHKYPCaX.
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CTyzneHT JOKEH OIYIaTh 3aMHTEPECOBAHHOCTD MPENO01aBaTeNsl B JOCTH)KEHUH KOHEYHOIO
pe3ynbTara: B mpuoOpeTeHnH 00yJaroMMUCs POYHbIX 3HAaHUN, YMEHUH U Bia/IeHUs] HAaKOTJIEHHOM
uHpopManuel Ut peeHus 3a1a4 B IPOo(PeCcCHOHANBHOM e TETbHOCTH.

O6bpazoBarenbHbIE TEXHOJIOTHH.

[IpoBenenne 3aHATHA W aTTECTAllMd BO3MOXXHO B JMCTAHIUMOHHOM ¢dopmarte ¢
NPUMEHEHHEM CHCTEMBbl JUCTaHIMOHHOrO oOyueHust yHuBepcutera (CHO-LMS) Ha ocHoOBe
pa3spaboTaHHbIX Kadenpoit «MaTemaTrkay 3JIEKTPOHHBIX 00pa3oBaTelbHbIX pecypcoB (DOP) (cm. 1.
4.4).

[Topsnox mpoBeneHus: pabOT B AUCTAHIMOHHOM (opmare yCTaHaBIMBAETCS OTIECIbHBIMHU
pactopsHKEHHUSIME IPOPEKTOPA MO YIeOHOM paboTe U/WiK IIEHTPOM YIeOHO-METOINYECKON PabOTHI.

6.2. MeTozmquKne YKasaHus 1Jis oﬁyqamumxm IO OCBOCHHUIO TUCHUIIJIMHBI

Paznen 1. Inddepennuanbruoe ucunciaenne GyHKIUNA OJHON MepeMeHHOI
[Tpu n3ydenun nuddepeHunanbHOro ucyucaeHus QyHKIMI OAHON mepeMeHHo obpaTtute
BHHMaHHE Ha MTOHATHE Npezena GyHKIUHN B TOYKE U METO/bI ero Berurcienus. [Ipexen — 3to oxHO

U3 OCHOBHBIX MOHATHI MaTEMaTHUECKOTO aHaJIM3a. HpI/I BBIYUCIICHUU MTPEACIIOB q)yHKI_II/II/I Hango,
0 oo

NpeXJIe BCETr0, BBUICHUTH XapakTep HEONMpPeelEHHOCTH (6;;; 0 - c0;00 — 00; 1°°). Yrobsl
OBJIA/ICTh TEXHHUKOW pEIICHUS 3a]a4 Ha BBIYUCIICHHE MPEIENIOB, HAaI0 3HAThH J[BA 3aMe4aTelIbHBIX
npezena (MEepBbId U BTOPOH), TaOIUIly 3KBUBAJICHTHBIX OECKOHEYHO MajbIX, MpaBmio Jlomuras,
pa3nuyHble MPUEMBI PACKPBITHS HEONPEIeIEHHOCTE B 3aBUCIMOCTH OT BUAA (DYHKIIMH U PEIIUThH
JIOCTaTOYHO OOJIBIIIOE KOJIUYECTBO 3a/1a4.

[Ipn wm3ydeHun TeM, TMOCBAIMEHHBIX NPOWU3BOAHONW W auddepeHnuany GyHKIUH, HAIO
OCMBICIIMTh UX T€OMETPUUYECKUI CMBICI, TOHUMATh pa3inuue Mexay HuMu (auddepenunan — 3to
IJIaBHAsl JIMHEHHAs 4YacTh mpupamnieHus ¢GyHkiuu). TBepmo 3HaTh (Kak TaOIUIy YMHOMXKCHUS)
dopmynbl  auddepeHIUpPOBaHUS ~ OCHOBHBIX  3JE€MEHTapHBIX  (YHKIMA M TpaBHia
nuddepernupoBanns (Bce, KOHEYHO, HO OCOOCHHO TpaBuiao audepeHInpoBaHUs CIOKHON
GyHKIUN).

OO6paruTe BHUMaHHE Tak)Ke Ha 0cOOeHHOCTH nuddepeHupoBanus GyHKIINNA, 3aJaHHBIX B
HESIBHOM (popMe WIIM TapaMeTpUUecKH, Ha IpuéM JorapupMuieckoro 1uddepeHmpoBaHus.

Crnemyer 4€TKO 3HATh U YMETh IPUMEHSTH aJITOPUTM HCCIICIOBAaHUS PYHKIIUN M TOCTPOCHUS
rpaduKoOB: OIpeJelieHHe TOYeK pa3pbiBa (M HUX KiIaccH(UKalWIO), acUMOTOT Tpaduka
(BepTHKaAIbHOM, HAKJIOHHOW, TOPHU3OHTAIbHON), HEOOXOAMMBIE M JIOCTATOYHBIE YCIOBHUS
MOHOTOHHOCTH (DYHKITMH, HAXOKICHUE TOUEK JOKATBHOTO SKCTPEMYMa, IIPOMEXYTKOB BBITYKIIOCTH
Y BOTHYTOCTH ()YHKIIMHM U TOYEK Teperunoa.

Pa3nea 2. lupdepennuanbHoe ncunciaeHue GyHKINH HECKOJIbKUX NepeMeHHBbIX

[Ipu m3ydeHnn MaHHOTO pasjeina oOpaTWTe BHUMaHHWE HA TO, 4TO Tpaduk (yHKIIUU ABYX
MEPEeMEHHBIX HMMEET HAIVISAIHBIA TeOMETPUYECKUI CMBICI — O3TO TMOBEPXHOCTh B TPEXMEPHOM
MIPOCTPAHCTBE.

Hago ocMBICIHTH TOHSTHS YacTHBIX MPOM3BOJHBIX U TOJHOrO AuddepeHnuana,
OCOOCHHOCTh MX BBIYMCICHUS, OBJIAJETh TEXHUKON BBIYMCICHHS MPOU3BOJIHBIX OT CJIOXKHOM
(GYHKIIMM HECKOJIbKUX MepeMeHHbIX. Cienyer oOpaTuTh BHUMaHHE Ha TO, YTO JUIS QYHKUIUU Z =
z(x,y) CMelIaHHBIE YaCTHBIE MPOU3BOJIHBIC BTOPOTO MOPSIKA (€CIM OHU HETPEPHIBHBI) PaBHBI

9%z _ 9%z
0xdy o dyodx
nudepeHIMPOBaHUH HE UMEET 3HAUYCHHS.

MEXIy COO0Oii: (reopema IlIBapma), TO ecTh TMOPSAOK TMEPEMEHHBIX TPHU
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Jnst GyHKIIMM HECKOJNBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHUS (DYHKIMM B MPOU3BOIHLHOM
HAIpPaBJICHUU XapaKTEpU3yeTCsl MPOU3BOAHON MO 3TOMY HANpaBIIEHUIO, a HauOoOJbIIasi CKOPOCTh
u3MeHeHHs QyHKIMU Oy/eT B HAallpaBJICHUH BEKTOpA rPaIUeHTA.

Cnenyer oOpaTuTh B 3TOW TeMe BHHUMaHHE Ha HEOOXOJUMOE M JIOCTAaTOYHOE YCIIOBUS
CYIIECTBOBaHMs JKCTpeMyMa (YHKIIMM HECKOJIbKHUX IepeMeHHbIX. HeobOxoaumoe ycioBue
JKCTpeMyMa MOBTOPSIET aHAJOTHYHOE YCIOBUE A (QYHKIMU OJHOW MepeMeHHOH. /loctarouHble
yCIOBUSA 3KCTpeMyMa sl (YHKIHMHM HECKOJBKHUX TEPEMEHHBIX YCTAHABJIMBAIOTCS C IMOMOILBIO
COOTBETCTBYIOIICH hopmynsl Telmopa.

Pasznen 3. UnTerpanbHoe HCHUCIEHHE

B uHTerpanbHOM MCUMCICHUH peliaeTcs 3aja4ya, o0paTHas TOi, KOTopasi paccMaTpuBaiach B
i depeHIMATEHOM HCYHCIICHUN: HEO0X0IMMO HAaNTH JuTs JaHHOH QyHKInH f (x) Takyro QyHKIIHIO
(mepBooOpa3HyI0), MPOU3BOIHAS OT KOTOPOil Obl1a ObI paBHA 3aaHHOM. IHTeTpHpoBanue GyHKIINMA
— JIOCTaTOYHO CJIOXHBIA pa3[el MaTeMaTUKH, OBJIAJIETh KOTOPHIM MOXHO TOJIBKO, €CITH CTYACHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJIMYECTBO UHTErPAIOB Pa3HOrO THUIIA.

Hano TBEépmo 3HaTh TaOIUIly HHTETPAJIOB OT OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIHI, OCHOBHBIE
METO/Jbl HWHTETPUPOBAHMS (3aMEHa TIEPEMEHHOW, TMOJBEJAeHNE T0 3HaK auddepeHnnana,
UHTETPUPOBAHUE TIO0 YACTSM, NPUEMBI BBIYMCICHUS WHTETPAIIOB OT PAIMOHAIBHBIX JPOOEH, OT
pPa3HOTO THIA TPUTOHOMETPUUYCCKUX (YHKIIHHN).

Hago ocMBICTIUTH €OUHCTBO TOAXOJa K TIOCTPOCHUIO OMNPEACNEHHBIX, KpaTHBIX,
KPUBOJIMHENHBIX, TOBEPXHOCTHBIX HHTETPAJIOB — MOCTPOEHUE HEKOTOPON MHTErpaibHON CyMMBI U
IIPEACIIBHBIN NIEPEXO.

3HaTh TEOMETPUYECKUH CMBICT M OCHOBHYIO (OpPMyJy BBIUHUCICHHS OIpeneaEHHbIX
uHTerpaioB — ¢opmyiny Hprotona—IJleiiOHuma, reomerpuueckue M (U3NUYECKUE HPUITOKECHUS
orpeeNEHHBIX U KPaTHBIX HHTETPAJIOB, yMETh HAXOAUTH IJIOMIAAb TNIOCKOM GUTYpBI, ATUHY KPUBOH,
00BEM U MITOMIAh ITOBEPXHOCTH TEJIa BPAIICHHUS.

OTmeTM B 3aKJIOYEHHE, YTO YCIHEIIHOE H3yYeHUe AUCHMIUIMHBI «Marematuyeckuit
aHAIM3», MPUOOpPETeHHE HEOOXOAUMBIX KOMIIETCHIIMH, YMEHHMA ¥ HABBIKOB BIAJICHUS
MaTEeMaTUYECKUM armnapaToM TPeOyeT OT CTYACHTOB OOIBIION CAMOCTOSITEIIBHOM PaOOTHI.

OOpaTuTe BHUMaHUE, YTO KOJWYECTBO YACOB, OTBOJAMMBIX HA CAMOCTOSATEIBHYIO paboTy B
COOTBETCTBUHU C Yy4e€OHBIM IUJIAHOM PAaBHO YHCIYy YacOB, OTBOJUMBIX Ha BCE BHUJBI ayIUTOPHBIX

3aHATUH.

CamocrosarenbHass paboTa sBIsSETCS OJHUM M3 BHIOB YyueOHbIX 3aHsaTHid. lLlens
CaMOCTOSITCIILHOU pa6OTI>I — HNPAKTHYCCKOC CAMOCTOATCIIBHOC MOJYUCHUC CTYACHTAMU HABBLIKOB
paboTHI B IpOrpaMMe MaTeMaTHYECKOTO MOJICTTMPOBAHUS, PACCMATPHBAEMBIX B MTPOIECCE U3YUCHHSI
JVICIIATUTHHBL.

AYI[I/ITOpHaH CaMOCTOATCIIbHAasA pa60Ta 10 AUCHUIIJIIMHEC BBIIIOJIHACTCA Ha y‘ICGHBIX 3aHATUAX
noa HEMOCPCACTBCHHBIM PYKOBOACTBOM IMPCTIOAABATCIIA U 110 €ro 3a1aHUTO.

BHeaynutopHass camocTrosiTelbHas paboTa BBIMOJMHSACTCS CTYACHTOM IO  3a/IaHUI0
npernoiaBaTessi, Ho 0€3 ero HeMOCPEICTBEHHOTO YYaCTHsI.

3aoauu camocmoamenvHoil padbomul cmyoenma:

— pa3BHUTHE HABBIKOB CAMOCTOATEIILHON yueOHOM padoThI;
— OCBOCHHE COJICPYKAHHSI JTUCIIUIUTHHEI,
— yriIyOJieHHWe COJepKaHUs U OCO3HAHWE OCHOBHBIX TOHSTHIA JUCIUTUIAHBL,

— HCHOJB30BaHUE MaTepHalia, COOPAHHOTO M IMOJYYEHHOTO B XOJI€ CAMOCTOSITEIILHBIX 3aHATUH
s 3 PEKTUBHOM MOATOTOBKH K 3K3aMEHY.
Buow éneayoumopnoii camocmoamenvHoit padomot:

—  BBINOJHEHUE pacueTHO-TpapuuecKuX padoT;

— HIOATrOTOBKA K DK3aMCHY;
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MOATOTOBKA K CEMUHAPY;
J11s1 BBITIOTHEHUS JIFOOOTO BHJIa CAMOCTOATEILHON paboThl HEOOXOAMMO TTPOUTH CIICAYIONINE

ompe/ielICHUE TIEIH CAaMOCTOSITETFHON paboTHI;

KOHKpETHU3alKs TO3HABATEIbHON 3a]]a4H;

CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITEIbHOM paboTe;

BBIOOp aJICKBAaTHOTO CIIOC00a IEUCTBHS, BEAYIIETO K PEUICHUIO 3aa4H,

TUTAHUPOBAHHUE PAOOTHI (CAMOCTOSITETFHOM UITH C TTOMOIIIBIO TIPETIOAaBaTeNs) HaJl 3aJJaHHEM;

OCYUIIECTBIICHHE B TIPOLIECCE BBIMOJIHEHUS CAaMOCTOSTEIBHOW pPa0OTHl CaMOKOHTPOJIS
(TPOMEXYTOYHOTO W KOHEYHOT0) pe3yNIbTaTOB PalOThl M KOPPEKTUPOBKA BBITOIHEHHS
paboTsI;

pednekcus;

Mpe3eHTaIus padoTHI.
/. DOoHJ OLIEHOYHBIX CPEACTB

7.1.  MeToabl KOHTPOJISI M OLICHUBAHNS Pe3yJIbTATOB 00y4eHHU

I[JIH KOHTPOJIA YCIICBACMOCTH U KaUCCTBAa OCBOCHUA NUCHUIIINHBI HaCTOHH_IGI\/'I HpOFpaMMOﬁ

IIPEAYCMOTPEHBI CIEAYIOIIKUE BUABI KOHTPOJIA:

KOHTPOJIb TEKYILEH YCIeBaeMOCTH (TEKYIIUNA KOHTPOJIb);

MIPOMEKYTOUHAs aTTecTanus (K3aMeH).

HanmenoBanue
Bun koHTpONS K
Ne /i - KOHTPOJIS paTKasi XapaKTepHCTHKa KOHTPOJIS
pe3yJIbTaToB pe3yabTaToOB 00Y4YEHUs
oOyueHus
o0y4yeHHs
OO6yuarommiics B TEUEHUE cemecTpa
Pacuérno- CaMOCTOSITEILHO BBIMIOITHAECT P PacuETHO-
1 rpaduueckas Texymuit rpagpuueckux paboT mo Teme pasaena. llpu
pabora IIPOBEPKE IPENOAABATEND OLIEHUBAET KayeCTBO
o opMIIeHHUS], TPABHJIBHOCTh PAaCUETOB.
Brinonnenue KOHTPOJIbHOM paboThl
OCYIIECTBIISIETCS HA IOCJIEIHEM 3aHATHH
5 KoHnTponbHas Texymui U3y4aeMoOro pasjieina M HMHIUBUIYaIbHO
pabota KaXKIbIM CTYJEHTOM. [Tpu IpOBEpKE
npenojaBaTeNib  OLIEHWBAaET  MPaBUIILHOCTH
IIPOU3BEICHHBIX PACYETOB.
TectupoBaHue NPOBOAMTCS HA TOCIEIHEM
3aHATUM U3ydaeMoM Tembl. TectupoBaHue
OCyIIECTBIsIeTCS,  JIMOO  MpU  TOMOIIU
3 Tect Texymuit KOMITHIOTEPHOU CUCTEMBI TECTUPOBAHMS, JTHOO C
MCIIOJIb30BAaHUEM BBIJAHHBIX TECT-3a/laHUN Ha
OymMa)kHOM HocuTene. B pamkax TecTupoBaHHS
IPOBEPSIETCs 3HAaHNE TEOPETUUECKON Oa3bl.
[IpomexyTouHas arTectanusi OOy4arolmIMXCS B
4 OK3aMeH [TpomexxyTouHblii | popMe PK3aMeHa MPOBOIUTCS IO pe3yibTaTam
BBINOJIHEHHUSI BCEX BHUJOB YueOHOH paboThl,
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MPEyCMOTPEHHBIX YU€OHBIM IIJIAHOM MO JaHHOU
TUCIUIUIMHE, TpU  3TOM  YYHUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJS YCIEBAEMOCTH

B TeueHue cemectpa. OleHKa CTENEHU
TOCTHKEHHUST O0YyYaloIIMMHUCA — TUIAHUPYEMBIX
pe3ynbTaToB  OO0y4YeHMs 1O  JAUCLUIUIMHE

IMPOBOAUTCH IMPLIIOAAaBaTCIIEM, BEAYIIIUM 3aHATUA
10 AUCHUIIJIIMHE MCTOA0M 3KCH€pTHOfI OLICHKH.
[lo wroram mnNpPOMEXYTOYHOM AaTTECTALMHU IO
TUCIUIIMHE BBICTABJISIETCS] OIL[CHKA «OTIUYHOR,
«XOPOLLIOY, «YIOBJIETBOPUTEIILHO» W
«HEYIOBJIIETBOPUTEILHON.

7.2. kana u KpUTEpPHH OLEHMBAHHS Pe3yJIbTATOB 00yUYEeHUSA

[Toka3zareneM oLleHUBaHMS KOMIIETEHIIMIA Ha PA3IUUHBIX dTarnax ux (OpMUPOBAHUS SBISIETCS
JOCTIKEHUE 00YUYaIONIMMUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHHS M0 JUCHUIUIMHE (MOIYIIIO).

KpuTtepun onieHUBaHUA

Iloka3zarTennb
HeynoBjeTBopuTEIbHO | YIOBJETBOPUTEIbHO Xopouio OT1au4Ho
3HATh: OO6yuaronuiics OO6yuarouuiics Ob6yuatommii | OOyuaronm
TEOPETHUUECKUE | JEMOHCTPUPYET MOJHOE | JEMOHCTPUPYET cst e
OCHOBBI OTCYTCTBHE WUJIN HETIOJTHOE JEMOHCTPUPY | AEMOHCTPH
JIMHENHOM HEJIOCTaTOYHOE COOTBETCTBHUE €T YaCTUYHOE | pyeT
anreOpsl U COOTBETCTBHE CJIEYIOIUX 3HAHUM: | COOTBETCTBHU | MOJHOE
QHATUTUYECKOMN | CIIEIYIOUIUX 3HAHUMN: TEOPETUUECKHUE e COOTBETCTB
r€OMETpUH, TEOPETHYECKUE OCHOBBI | OCHOBBI JINHEHHOU CIENYIOIUX | He
KOMIUICKCHBIE | JIMHEHHOW anreOpbl 1 anreOpsl U 3HAHUM: [ (14% {01118
YyHpcIa. AHAJIMTUYECKOMN AHAJIMTUYECKON TEOPETUYECK | X 3HAHUU:
r€OMETPHH, r€OMETPUH, 1€ OCHOBBI TEOpETUYEC
KOMILIEKCHBIE YUCIIA. KOMIUIEKCHBIE YUCa. | JIMHEHHOU KHE OCHOBBI
anreOopsl U JTUHEWHOU
aHAJUTUYECK | anreOpsl U
oi AHAIUTHAYEC
reOMETPUH, KO
KOMILUIEKCHBI | T€OMETPHH,
€ uuca. KOMILJIEKCH
JonyckaroTrc | ble yucia.
P’ CBo0OOHO
HE3HAYUTENb | ONEpUPYET
HBIC OIUOKH, | MPUOOPETEH
HETOYHOCTH, | HBIMH
3aTpyAHEHUS | 3HAHUSIMM.
pu
aHATUTUYECK
ux
onepanmsx.
yYMeTh. OO6yuarommiics He ymeeT | OOydaromuiics O6yuarommii | OOyvaronu
pemars 3ala4yd | WK B HEJOCTaTOYHON JEMOHCTPUPYET csA ncs
U YIPKHEHUS] | CTENEHU YMEET: HETIOTHOE JEMOHCTPUPY | JEMOHCTPH
HCIIONb3Ys pemarTs 3a1a4u U COOTBETCTBHUE €T YaCTUYHOE | pyeT
OCHOBHBIE YOPaKHEHUS UCIIOJIb3Ysl | CIAEAYIOIIMX YMEHUN: | COOTBETCTBU | MOJHOE
METO/IbI, OCHOBHBIE METO/bI, pelaTh 3a1a4u u e COOTBETCTB
W3Yy4YEHHBIE B M3Yy4YEHHBIE B Kypce yOpakKHEHUS ue
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Kypce JTUHEHOU anredpe u HCIIONb3YSl OCHOBHBIE | CIENYIOIIUX | CICAYIOIIN
JIMHENHOM AHAJIUTUYECKON METO/Ibl, U3YYEHHbIC B | YMEHU: X YMEHUM:
anredpe u reOMETpUU; Kypce JIMHEUHOU pelarhb pelarb
AHATMTUYECKON | ONepupoBaTh C anredpe u 3a/1a4u U 3a/1a4u U
T€OMETPUH; KOMILIEKCHBIMH AHAITUTUYECKON YOPaKHEHUS | YIIPaKHEHU
ONEPUPOBATh C | YACIAMHU. TE€OMETPUH; HCIIONb3Ys A
KOMILIEKCHBIMU OIIEpUPOBATH C OCHOBHBIE UCIIOJIB3YS
YUCIIAMH. KOMILIEKCHBIMU METO/IbI, OCHOBHBIE
YUCIIAMH. W3Yy4YEHHBIE B | METOJIBI,
Jlonyckarorcst Kypce M3y4YEHHBIE
3HAYUTEIbHBIE JINHEMHOM B Kypce
OLMOKH, POSIBIISICTCS | anredpe u JHENHON
HEJIOCTaTOYHOCTh aHAJIMTUYECK | anredpe u
YMEHUH, TIO PSIAy ot aHAJIUTHYEC
MOKa3aTelieu, T€OMETPUH; KO
o0yyaromuncs OMEepUpPOBATh | TE€OMETPUH;
WCIIBITHIBAET c ONepUpoBaT
3HAUYUTENbHbIE KOMILIEKCHBI | b C
3aTpyAHEHUS IPU MU YUCJIaMH. | KOMIUJIEKCH
ONEePUPOBAHUU YMenus BIMU
YMEHUSMH IIPU UX OCBOCHBI, HO | YHCIIAMHU.
[IEPEHOCE HAa HOBBIE nomnyckatoresi | CBo6oaHO
CUTYaI1H. HE3HAYUTENb | ONEPUPYET
HbIE OIMUOKH, | TPHOOPETEH
HETOYHOCTH, | HBIMHU
3aTpyAHEHUS! | YMEHUIMU,
npu MIPUMEHSET
AQHAJIMTUYECK | UX B
ux CUTYaLMAIX
onepanusix, TIOBBIIIEHH
MepeHoce ol
YMEHUH Ha CJII0’KHOCTH.
HOBBIE,
HECTaHJapTH
ble
CUTYAINH.
BJIA€eTh: OO0yuarommiics He | O0yyarommiics B O6yuarommii | OOyvarontu
HaBbIKAMU BIIAJICET Wi B | HEIOCTATOYHOMI Csl YaCTUYHO | Mca B
MIPUMEHEHUS HEJO0CTaTOYHOU CTENEHU | CTEIIEHHU BIAJEET: BJIQ/IEET: IIOJIHOM
JIMHEHHOU BJIAJIEET HaBBIKaMH HaBBIKaMH o0BeMe
anreOpsl U HaBBIKAMM MPUMEHEHUSI | IPUMEHEHUS MIPUMEHEHHUSI | BIAJIEET:
aHAJMTUYECKON | TMHEHHOM anredpsl U JMHEWHOW anreOpsl U | JIMHEHHON HaBBIKAMU
reOMETPUU K AHAJIMTUYECKON AHAJIMTUYECKON anreOpsl 1 [IPUMEHEHHU
€CTECTBEHHO- T€OMETPUHU K T€OMETPUHU K AHAJIMTUYECK | S INHEWMHOU
Hay4HbIM €CTECTBEHHO-HAyYHbIM €CTECTBEHHO- oi anreOpsl U
(puznyeckum u | (pu3HUECKUM U Hay4YHBIM F€OMETPUU K | aHAIIUTHYEC
TEXHUYECKHM) | TEXHUYECKHM) 3aadaM. | ((HhU3HUECKUM U €CTECTBEHHO- | KOU
3a/1a4am. TEXHUYECKHUM) Hay4HbIM r€OMETPUH
3a/1auam. (pusmueckum | K
OObyyvarormmiics u €CTECTBCHH
HCIIBITHIBACT TEXHUYECKUM | O-HAYYHBIM
3HAYUTEIbHbIE ) 3aa4am. (pusmaecku
3aTpyAHEHUS IPU Hagbiku MU
MIPUMEHEHHUU HABBIKOB | OCBOEHBI, HO | TEXHUYECKU
B HOBBIX CUTYallUsX. JIOMYCKAIOTCS | M) 3aJa4aM.
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HesHauntens | CBOOOIHO
HBIE OIUOKH, | TPUMEHSET
HETOYHOCTH, HOJIy‘-IeHHBI
Bany,Z[HGHI/I}I € HAaBBIKU B
npu CUTYaIHIX
aHAJIUTUYECK | IOBBLIIIEHH
ux ou
onepanusix, CJIOJKHOCTH.
epeHoce
YMEHUH Ha
HOBBIC,
HECTaHIapTH
BIE
CUTYaIlNH.
Ikana oueHUBAHUSA TEKYIIEr0 KOHTPOJIS.
HanmenoBanue KOHTpOJIs 1
KaJjia OLICHUBaHUA Omnucanue

PE3YIBTATOB O0YUCHHUS

Pacuérno-rpaduueckas padota

Otnnuno - Pabora cnana B
CPOK, pacu€THas 1
rpaduveckas 4acTu
BBITIOJTHEHBI BEPHO, JIHOO
HMEIOTCS HEeIOYETHI, HE
BIIUSIIOLIME HA KOHEYHBIN
pe3ynbTar.

Xopo1o - pac4€THAsI 4acThb
BBITIOJIHEHA BEPHO, B
rpauIecKoil 4acTu ecTh
3aMeyaHus

Y 10BIETBOPUTEIILHO - B
Pacy€THOM YaCTH €CTh
3aMeyaHusi, METO]
BBITIOJTHEHUS TpadudecKon
YacTH BHIOpaH BEpHBII
HeynosnersopurensHo - B
pac4yE€THOM U rpaduIecKoit
4acTsIX €CTh rpyobIe
3aMEeYaHMsl.

3aganue Ha PI'P BoigaeTcs Ha
MIEPBOM 3aHITHH
COOTBETCTBYIOIIETO pa3jena
MUCIUILIINHGBI U CAAETCS IO
OKOHYAHUH U3Y4YCHUS
COOTBETCTBYIOIIETO pa3jena
nucuuIIueel. PT'P 1oimkHE]
OBITH BBIIIOJHEHBI 1

0o OpMIIEHBI B COOTBETCTBUH C
TpeOOBaHUSMU METOTUICCKUX
yKazaHuW Kadeapel.

KonrtponsHas pabora

OtnnuHo - PaboTa BBICOKOTO
Ka4yecTBa, YPOBCHb
BBITTOJIHEHUS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETHUECKOE
cojiepKaHue Kypca OCBOEHO
MTOJTHOCTHIO, 0€3 poOeIoB,
HEOOXOIMMBIC TIPAKTUICCKUE
HABBIKU Pa0OTHI C OCBOCHHBIM
MaTepHuagoM c(OpMHPOBAHBI,
BCE MPENYCMOTPEHHBIE
porpamMMoi o0ydeHus
y4eOHBIC 3a/IaHUs BHITIOTHEHBI,
00 HEKOTOPBIC U3
BBITTOJIHEHHBIX 3aJaHHH
coJiepKaT He3HAUUTEIbHBIC
OIIMOKHU

3amuTa TeMBI BKIIOYAET
pelIeHne 3a/1a4 B ayJUTOPUH B
TEUYEHHUE OJTHOU Maphl U
MPOXOAUT MOCTIE U3YUCHUS
COOTBETCTBYIOIIETO

pazzaena. bunersl coCTOAT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTH C(HOPMUPOBAHHOCTD
koMmreTeHnuii. Ha oTBeTHI
oTrBoxuTcA 1,5 gaca.
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Xopomio - YpoBeHb
BBITIOJTHEHUS pa0OThI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETHUECKOE
coJiep;KaHue Kypca OCBOEHO
YaCTUYHO, HO TIPOOEITBI HE
HOCSIT CYILIECTBEHHOTO
XapakTepa, Heo0OXOJMMbIe
MPaKTUYECKHE HaBBIKU PaOOTHI
C OCBOCHHBIM MaTepuajioM B
OCHOBHOM c(hOpMHUPOBaHHI,
HEKOTOPbIEC BUBI 3aJaHUI
BBITIOJTHEHBI C OLTHOKaMH.

YV 10BIIETBOPUTENBHHO -
Teopernueckoe conepxaHue
Kypca OCBOEHO YaCTUYHO,
HE0OXO0IUMBIE TPAKTUUECKHE
HaBBIKH PaOOTHI HE
chopMHUPOBAHBI, OOJILITUHCTBO
MPEeyCMOTPEHHBIX
MPOrpaMMoOi 3aIaHUH HE
BBITIOJTHEHO;, TIPH
JOTIOJIHUTEIBbHON
CaMOCTOSATENIbHON paboTe Ha
MaTepuaIoM Kypca BOZMOKHO
MOBBIIICHHE KaYeCcTBa
BBITIOTHEHUS YI€OHBIX
3alaHUM.
HeynoBneTrBoputenbHO -
Teopernueckoe conepxaHue
Kypca He OCBOEHO,
HE0OXO0IUMBIE TPAKTUUECKHE
HaBBIKH pabOTHI HE
c(OpMHPOBAHBI,
IIPEyCMOTPEHHbIE
MPOrpaMMoOi 3aIaHUs HE
BBITIOJTHEHBI

TecTupoBanue 1o NpoMACHHON
TeMe

Tect conepxut 20 3agaHui,
IIpaBWJIbHBII OTBET Ha 1
3aJjaHue COOTBETCTBYET |
Oammy. Bpemst TectupoBanus -
30 munyt. CTyIeHTy
MPEAOCTABIIAETCS JIBE MOIBITKH
IUIS IPOXOKICHUS TECTa.
MaxkcumanbHas OllcHKA 3a TECT
- 20 6aynoB. TecT cuutaercs
YCIIELIHO NPONACHHBIM, €CIIU
CTyAeHT aan He meHee 60%
MPaBUIILHBIX OTBETOB (HAOpas
He MeHee 12 6auioB).

TectupoBanue
OCYILIECTBISICTCS JHO0 MpH
MOMOIIY KOMITBIOTEPHOMN
CUCTEMBI TECTUPOBAHMUS, OO0
C MCII0JIb30BaHUEM BBIIJAHHBIX
TeCT-3aJJaHUi Ha OyMaKHOM
Hocurene. Bpems
tectupoBaHus 30 MUH. 3aTemM
OCYILIECTBIISIETCS POBEPKA
TECTa 3K3aMEHAaTOPOM U
BBICTABIIECTCS OIICHKA
COTJIACHO METOJMKE
BBICTABJICHUS OLICHKHU.

IIxana oueHUBAHUA IPOMEKYTOYHOM aTTECTALMHU: IK3aAMEH.

Illkana oLeHUBAaHUS |

Onucanue
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OTIIMYHO

BrlimiotHeHBI BCe BUIBI YUE€OHOM pabOTHI, TPEAYCMOTPEHHBIE YICOHBIM
miaaHoM. CTyIEeHT JIEeMOHCTPUPYET COOTBETCTBHME 3HAHUM, YMEHHIA,
HABBIKOB TMPUBEAEHHBIM B TaONHIAX TOKa3aTelsM, OIEpHpYyeT
npruoOpeTEHHBIMU 3HAHUSMH, YMEHUSAMH, HaBBIKAMHU, IPUMEHSET UX B
CUTYallMsX MOBBIIICHHOW CJIOXKHOCTU, HE WCIBITHIBACT 3aTPYAHEHHI
NP AHAIUTUYECKUX ONepalusix, MEepeHOCce 3HAHUW M YMEHUW Ha
HOBBIC, HCCTAH AAPTHLIC CUTYallUH.

Xopouo

BrinonHens! Bce BBl y4eOHOU paboThI, IPEeTyCMOTPEHHbIE YI€OHBIM
wiaHoM. CTyZeHT IEeMOHCTPHPYET YaCTHYHOE COOTBETCTBHE 3HAHUM,
YMEHH, HaBBIKOB IPUBEIEHHBIM B TaOIHIIaX ITOKA3aTENsAM, OTIEPUPYET
nproOpeTeHHBIMU 3HAHUSMH, YMEHUSMH, HaBbIKAMHU, IPUMEHSIET UX B
CUTyallUsX TIOBBIIICHHON clokHOCTH. [Ipu 3TOM MOryr OBITH
JIONYIIEHB! He3HAYNTEIbHBIE OIINOKN, HETOYHOCTH, 3aTPYIHEHHUS MIPH
AQHAJTMTUYECKUX OIepanusx, MepeHoce 3HaHWH M YyMEHHH Ha HOBEIE,
HECTaHAAPTHHIC CUTYAIUH.

Y 10BJIIETBOPUTEIILHO

BrinonHens! Bce BBl y4eOHOU paboThl, IPEeTyCMOTPEHHbIE YU€OHBIM
wiaHoM. CTyZIEHT JE€MOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHMH,
YMEHUH, HaBbIKOB TPUBEAEHHBIM B TabauIax IOKa3aTelsM,
JIOMYCKAIOTCS 3HAYUTENbHbIE OIIMOKHU, TMPOSBISETCS OTCYTCTBHUE
3HAaHUM, yMEHUH, HaBBIKOB I10 PsAY IOKa3aTeseH, CTYACHT UCIIBITHIBACT
3HAUUTENNbHbIE 3aTPYJHEHUsS MPU ONEPUPOBAHMU 3HAHUSAMH MU
YMEHUSIMU IIPH UX NIEPEHOCE Ha HOBBIE CUTYALIUU.

HeynosnerBopurenbHo

He Beimmomnen oauH wuiaum  Oosiee  BUAOB  yueOHOH  paboTHI,
IOPEIYCMOTPEHHBIX y4eOHBIM IUTaHOM. CTYIEHT JE€MOHCTPUpPYET
IIOJIHOE OTCYTCTBHE WJIM HEIOCTATOYHOE COOTBETCTBUE 3HAHMM,
YMEHUH, HaBbIKOB TPUBEAECHHBIM B Ta0auIax IOKa3aTelsM,
JOMYCKAIOTCS. 3HAYUTENbHbIE OIIMOKH, TMPOSBISETCS OTCYTCTBHUE
3HAaHUM, YMEHUH, HABBIKOB 110 PsAY IIOKA3aTeNIeH, CTYACHT HE MOXKET
OIEpUPOBATh 3HAHWAMHU W YMEHHSAMH IIPH MX IIEPEHOCE HA HOBBIC
CUTYaLlUH.

7.3.

7.3.1 Texymmii KOHTPOJIb

OueHoyHbIe cpeacTBa

Komnnexm 3a0anuii 0na evinoinenusn pacuémno-zpagpuueckou pabomot (PI'P)
no oucyunaune «Mamemamuyueckuil anaiuz»

Yacmo 1: «/[ugppepenyuanvroe ucuucnenuil pynkyuii 00H0l nepemenHon»

Teopus npeaesion

3aganue Ne 1. Haiitu npenensbr:

e)

2-n)?-(1+n)?

\/n+2—?i/8n3+3_

a)

2
2n2 +3\"
2n? +1

)

x+3

2x?% + 11x + 15

)

Gr3nz-G-37’ 2 Yass+n

_ 10 3n+1
r)n|lvn¢?+1—-n); (n_) .
) ( ) 2V S ;
4x2 2n+1 _ 5n—1
3 3) Sy
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sin sin 3x
I/I) W ’ K) (1 - 3x)7x .

3ananue Ne 2. MccnenoBaTh (PyHKIMIO HA HEMPEPBIBHOCTH U IOCTPOUTH €€ rpaduk, eciu
y={0 x<-msinsinx,-n<x<0, m, x=>0.

JAnddepennupoBanne QyHKIUI OTHOH NepeMeHHOM

Baianue Ne 3. Haiitu npou3BOAHbBIC Yy CACAYIOMMX ()YHKITHIA:

3 +Ax?—x -2 6) y
Y= V1 +3x ' =Inln arcsinarcsiny1 — e?* ;
_3t2+1
B) y =" DT ;
V2 =sin sin <%+t>;
R 6 ) Inln?2
cos cos 6x e yzm +sin sin Inin 2x ;

~ 3sinsin (12x+ 1) ;

5x
=Ilnl ; 3 = (vx) ;
xK) Y nin —— ) ¥y =(Vx)
x3
n) sinsin(x —2y) +— K) x=e ‘coscost, y
y =elcoscost.
= 7x;

3aganue Ne 4. CocTaBuTh YpaBHEHHUS KacaTeJIbHOW M HOPMAJIM K JAaHHOHW KPUBOHM B TOYKE C

a0CITUCCOM X"
y=x2+8/x=32; x,=4%

Y
Bamanue Ne 5. TIpoBecTH MONHOE UCCIICIOBAHUE U TOCTPOUTH rpaduk ¢pyukimu f(x) = x° + 2

Yacms 2: « DyHKyuu HECKOIbKUX NEPEMEHHBIX»

3ananue Ne 1. Haiftu Bce yacTHBIE TPOU3BOIHBIE BTOPOT'O MOPsIKA (QYHKIIMH ABYX IIEPEMEHHBIX Z =

14 14 X 2 + 3y2
f(x,¥) u yOequTbCA B TOM, UTO Zyy = Zyy, €CIH Z = T :
Baanue Ne 2. Haiitu rpaguenT QyHKiuu 1ByX nepeMeHHsix Z = f(x,y) B Touke M,y (xy; Vo), ecinu
2
2=  My(4:6).

ﬁ;

3ananue Ne 3. MccieoBaTh Ha SKCTpeMyM (QyHKIHMIO JBYX HEPEMEHHBIX Z = x2 — x + y2 + 2y.

Yacms 3: «Hnmezpanvnoe ucuucienue»
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Heonpeneaénnbie HHTErpabl

3ananue Ne 1. Haiitu Heonpeie1€HHbIE MHTETPAJIBL:

a) f ZxC-il——x\/E; 0) f x - 27%dx; B) f (x
+ 1e*dx;
o[ n[ e o e
x?>—6x+18
cos cos 3x dx; cos cos x dx;
dx x+ 18 _ x+1
’K)f X2+ 6x+ 3)f x—-6)x+2)" ”)f w23

o

OmnpenenénHbie HHTErPaJibl

3aganue Ne 2. Halitu onpenenéHHble UHTErPaIbl:

/6 1 dx 1
a 3x - 0 f _— B j
)-[0 ) 0 Vl + 3x ) 0
COS cos x dx ; — 1e*dx;

dx

x
T
xV7 +inln x 1++vV3x—2 €) 1+x2

) f 0 X 2 f x% + 2x x

XK —_—; X; A

-1 (Bx+5)? xZ+1 1 n) fo A+ 2 dx
IIpunoxenus onpeneJéHHOr0 HHTErpaJa

3ananue Ne 3. Haiitu niomans GUIyphl, OrpaHMYeHHOI IMHUAMA Yy = X2, y = 2 — X,
3ananue Ne 4. Haiitu rutomaab Gurypbl, OrpaHi4eHHON JTMHUSAMEU
3
y:—, y:4ex' y:?)} y:4
x

3ananue Ne 5. Haiiti 00bEM Telna, HOIYy4eHHOT0 BpallleHueM BOKpyr ocu Oy Gpurypsl, orpaHU4eHHON
JUHUSAMHA Y = x3, y=1 x=0.

3amanne Ne 6. Haiitu 00BEM Tena, MOJIYyYEHHOTO BpalieHHeM BOKpyr ocu Ox urypsi,

OTpaHMYEHHON TMHUAMA Y = x?, y? =

HecoO0cTBeHHBIE MHTETPAJIbI
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3amanue Ne 7. HccrmemoBaTh HECOOCTBEHHBIE MHTErpajbl MEPBOTO poJa HA CXOIUMOCTb. Y
CXOJAIINXCS UHTErPAJIOB BEIYUCINTD 3HAYCHUE!

+00 +00 +oo
a) f Vxdx;  6) f x73dx;  B) f JxSdx.
1 1 1

+o0 +o0 dx
F)fl ) f_oo T2

Inln x dx;

3amanue Ne 8. lccrnemoBarh HECOOCTBEHHBIE HHTETPAlbl BTOPOTO poJa HA CXOJUMOCTh. Y
CXOJAIINXCS UHTErPAJIOB BEIYUCINTD 3HAYCHUE!

) f4 dx 6 j‘l dx ) fl dx
a — — B —.
o Vx o X3 I &

Kparnblie uHTerpaibl

3aganue Ne 9. I3MeHuTh NOpSAI0K MHTETPUPOBAHUS B JBOMHOM HUHTETpaJie:

2) f " dx f G y)dy; 6) f oy ]ﬁy £ y)d:

3amanre Ne 10. Berumcnuth ABOMHOW MHTErpayl OT 3aAaHHOW (DYHKIIMHM IO 3aJaHHOW 00JacTH
(o6macTh 3a71aHa WM HEPABEHCTBAMU, UM YPAaBHEHUSMH I'PAHMUII):

a)  Jf,(10—x? - y?)dxdy, D={(x;y):1<x<2 0<y<2}
2.,2
6) ffp(lzxy D={x=1, y:xz, y:_\/z};
+ 16x3y3)dxdy,
X 2
B) ffD(x2+y)dxdy, D ={y=§, y = 2x, Y=< (x>0)}.

Ilpumepwt éapuanmos KOHMpPOILHBLIX padom

Bapuanm (meopus npeoenog)

1. Haiitu npenensr:

— )2 2 3 _ 2 _ 5 —
9 8- HGH” o X mxmx =2 ) (x—x2—x+ 1) ;
(5-3n)2 - (5+n)? X —2x% 4+ x—2
2 1
] 1 —cos cos 2x ; D x2—x—-1 _ 1+ x cos cos 2x \x2
Inln(x—1) "’ ( ) '

2x2
e 1
1+ x cos cos x

2. ViccnenoBath (yHKIMIO HA HETIPEPBIBHOCTE U MOCTPOMTH €& rpaduk: y = { —x, x <
0,x? 0<x<2 3 x>2.

Bapuanm (Ougpgpepenyuposanue pynkyuii 00Hoil nepemeHHnolm)
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1. HaiiTi mpOu3BOIHYIO Yy

+4
a =Inl ; 6 =(Vx)"
) y—tin 2 ) =R
x° x=e tcoscost, y
sin sin (x — 2y) +— :
B) ( ) r) _ ot
= 7x; cos cos t.

. 1 1
2. Haiitu (— — —) .

X X

1
— A2 -
3. IIpoBecTH MOJIHOE MCCIIEI0BAHKE M TIOCTPOUTH rpaduk Gpyukuuu f(x) = x* + ey

Bapuanm (pynkyuu neckonvkux nepemennsix)

1. s dysxoum u = 2xy +\7—y+ z3 Haiitu B Touke A(6;9;1) MOLyIb BEKTOpa IpajJHMeHTa U

POM3BOIHYIO 10 HAMPABJIEHUIO, COCTABJIAIOIIEMY C OCSMH KOODAMHAT OCTphIE YIIBI &, [5, s
KOTOPBIX COS €OS O = % cos cos f = g :
2. UccnenoBath Ha skctpeMyM pynkiuio z = xy(1 — 4x? — 4y) — 5.

3. Haiitu nmpousBoHyI0 % cnoxuoi Gpynkimn z =Inin (y —x*), x =+/sinsint, y=

coscost.

Bapuanm (unmezpanwvnoe ucuucnenue)

1. HaliTu HeonpeieI€HHbIE MHTETPAJIBI:
3x% — 4 3x 2x — 1
a) ———dx; 0) —dx; B) ——
2 + 4x 3x Va —2x — ¥
2. BeruucauTh onpenenéHHble MHTETPaJIb:

2
o dx (2x +1) -
S |

Inin x dx.
3. HaiiTu 3Ha4eHUsT HECOOCTBEHHBIX MHTETPAJIOB HIIH YCTAHOBUTH X PACXOIUMOCTD:
+oo 5 +oo dx
a) f xe X dx 0) f —_—
1 e x-Vinl
4. N300pa3uth 00JacTh WHTCTPUPOBAHUS M WU3MEHUTH TMOPSJAOK WHTCTPHPOBAHUS B MOBTOPHOM
UHTETpaJe
0 V25—x2
f dx f f(x,y)dy.
0

-4
5. BLIUMCIIUTE MI0IIA1b GUIyphl, OpaHUYEHHON IMHUAMH Y = 2 — x2, y =

Bapuanm 3a0anuiit mecma

Yacrs 1. ludpdpepenunpoBanue
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1.1. Haiitu mpou3BOAHYIO Yy GYHKIH, 3a1aHHBIX PA3IMYHBIMH CITIOCOOaMHU:

y
— exy + —
a) y:sx 3; 0) y =x7*; B) x
x =cos cos 3x ;

r) x =coscost +sinsint, y=sinsint —tcoscost.

1.2. HaiiTu yka3aHHbIC BEJIMYUHBI:

3
X

1)y =sinsin Inlnx ; y' =2, y" =? )y = - dy =?
3)y =3x2+xe*; xg=2, Ax=0,1, Ay =?
1.3. Uccnenosats Ha skcTpemyM Qynkmuio f(x) = (x — 3)?(x — 5).

2x
e
1.4. HaifTu uHTEpBaIbl MOHOTOHHOCTH PYHKIIMK Y = —.
X

3
x
1.5. Haiiti HanbouibIliee ¥ HAaUMEHbIIee 3HaYeHus QyHKmu f(x) = 3 —16x na otpeske [—5; 1].

1.6. CocraBuTh ypaBHEHHUE KacaTelbHOM K rpaduky dyukiwn f(x) = 3x B TOuke ¢ abcuuccoi
x=1/2.

Yacrs 2. [Ipeaeanl

2.1. Haittu nipenensr:

B+n)?-(2+n)? 2x x*+2x-3
24+ n)2—(1—-n)?’ e2x —1 "’ x3 +5x2 +6x

Yacrs 3. UccaenoBanue pyHKUMH
3.1. UccnenoBath (pyHKIMIO HA HEIPEPBIBHOCTD U MTOCTPOUTH €€ Tpaduk:

y={0, x < —-mSinsinx, —-n<x<0, m, x> 0.
x3
3.2. IIpoBectu moyiHOE McclieoBanre (GyHKIMU ¥ OCTPOuTh e€ rpaduk: f(x) = -
7.3.2 IlpoMeskyTOYHASL aTTeCTAIUS
Bonpocwt k ak3ameny (2 cemecmp, ounasn popma odyuenus)
[TonsiTne QyHKIIMOHAIBHON 3aBUCUMOCTH, K1acCH(pUKAIMs (YHKITAN. OIlK-1
OrnpezesieHne U TUIBI YUCTIOBOM MOCIEA0BATEIbHOCTH. OIIK-1
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[Ipenen uumcnoBoil mocnemoBaTenbHOCTH. Apudmernueckue omepauun Haj | OIIK-1
MIOCJIEZIOBATEILHOCTSMHU.

VYcnoBus CyliecTBOBaHUS KOHEYHOIO IIpelena 4ucioBoil mocienoBaTenbHocTH | OINK-1
(teopembr Ko u Beitepmrpacca).

IlepBblil 1 BTOPOM 3aMedaTeIbHbIN Ipeaedl. OIIK-1
[Mpenen ¢yukuun. Onpenenenus. ['eomerpuueckas uHTeprnperauus mnoHsTus | OIMK-1
npeaena Gyakiuu. CBONWCTBA MPECIIOB.

beckoneuHo maiele, 6eckoHeuHO OoJbiue GPyHKIUU. DKBUBaeHTHBIE OeckoneuHo | OITK-1
MaJible ¥ UX UCIIOJIb30BAHME MPH BBIYUCICHUH MIpeienoB. Tabmuia 5KBUBaJICHTHBIX
0ECKOHEYHO MAaJIbIX.

HenpepsiBHOCTh yHKIIMK B TOUKEe M Ha mpoMexyTke. Opnoctoponnue npeaensl. | OITK-1
Krnaccudukanus Touek pa3psiBa rpaduka.

CroiicTBa (yHKIMI, HENpPEephIBHBIX Ha oTpe3ke (Teopembl Beliepmrpacca, | OITK-1
bonbano—Kommn).

[TpousBoanas. I'eomerpuueckuii u puzudeckuit cMmbich npousBoaHon. Kacarensnas | OITK-1
¥ HOpMaJib K IUIOCKOH KpuBOil. Tabiuiia mpou3BOIHBIX OCHOBHBIX 3J€MEHTapHBIX
byHKIHIA.

CBsi3b  MeXIy CyIIECTBOBaHMEM Tpou3BOAHOM  (yHKimmum B Touke U | OIIK-1
HENPEPBIBHOCTHIO (PYHKIIMU B TOM e TOUKE.

[IponsBogHas cymmbl, mOpousBeAeHUs, yacTHoro. IIpousBognas cinoxsHoi u | OIIK-1
o0paTHO# (yHKITUH.

[IponsBognas mapamerpuyecku 3amaHHoil GyHkmuu. IlpouwsBomnas dynkmuu, | OITK-1
3ananHoi HesiBHO. JlnddepenmnmpoBanue nokasaTenpHO-CTENEHHONW (QYHKITUH.
HuddepenumpyemMocTs. Huddepennmarn. ['eomeTpuyeckuii cmeicn | OITK-1
muddepennmana. [lponsBogusie u qudepeHImansl BICIINX MOPSIKOB.

OcHoBHBIE TeopeMbl TuddhepeHInaILHOTO UcHHCIeHus: Teopema Pepma, Teopema | OITK-1
Poust, Teopema Jlarpanxa, Teopema Komn.

[TpaBumno Jlonurans. OIlK-1
Mpnuorounen Teinopa u ero csoiictBa. ®opmyna Teinmopa. Ocratounslii unen | OIIK-1
dbopmynsr Telinopa B popme Jlarpanxka u [leano.

OkcrpemyM pyHknnu. Heo6xoammoe ycnoBre SJKCTpeMyMa. OIIK-1
MounoronHocTh ¢QyHKIUMU. JlocTatrounoe ycnmoBue Bo3pactanus (yOeBanus) | OITK-1
¢ynkuuu. JloctaTouyHble yCI0BUS SKCTPEMyMa.

BeimykinocTs GyHKIUMM, Touku nepernda. JloctaTouHoe yCIOBUE BHITYKIOCTH. OIIK-1
AcumnToThl Tpaduka GyHKIIUH. OIlK-1
OOm1as cxema uccae1oBaHus (QYHKIIMH U TIOCTPOeHus e€ rpaduka. OIIK-1
HaunOonpiiee u HanMmeHblee 3Ha4eHUS QYHKIIMHA Ha OTPE3KeE. OIlK-1
OmnpeneneHve W TeoMEeTpUUECKUM cMbICH (DYHKIUHM IBYX mnepeMeHHbIX. Jlunuum | OIIK-1
ypoBHS QYHKIIMU ABYX MEPEMEHHBIX.

YacTHble MPOU3BOIHBIC (PYHKIIMU HECKOJIBKUX MEPEeMEHHBIX, nX reomerpuueckuii | OIIK-1
CMBICII.

[Tonsitue monHoro Muddepennmana GyHKIMN HECKOIBKUX MEPEMEHHBIX. OIlK-1
JuddepennmpoBanue cI0xKHbIX QYHKIMNA HECKOJIBKUX NEPEMEHHBIX. OIIK-1
[Tpon3BOHBIEC BHICIINX MOPSAAKOB (PYHKIIMH HECKOJIBKUX NTepeMeHHbIX. CMemanubie | OITK-1
npousBoaHsle. Teopema [lIBapna.

[IpousBogHas GyHKIMM HECKOJIBKHX TMEPEeMEHHBIX MO HampamieHuto. ['pamament. | OITK-1
I'eomeTpryecKuii CMBICIT IPOU3BOAHOMN 10 HAIIPABJICHHUIO.

OkcTpemMyM (YHKIIMM HECKOJIBKMX TepeMeHHbIX. Heobxomumoe ycmoBue | OITK-1

sKcTpeMyMa. JlocTaTogHOE YCIIOBHE SKCTpeMyMa (DYHKIIMU ABYX MEPEMEHHBIX.
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IlepBooOpasHasi, HeonpeaeaEHHbI nHTerpas. Tabauia OCHOBHBIX HHTETPAJIOB. OIIK-1
3amMeHa IepeMEeHHON ¥ HHTETPUPOBAHKE 110 YacTsAM B Heonpeaenénnom unrterpane. | OITK-1
WuTerpupoBanue ¢ moMOIIbI0 MoABeAeHUs QYHKIIUU N0 3HAK quddepeHnmana. OIIK-1
HHTerpupoBanue paliMoOHAIbHBIX Jpo0Oei. OIIK-1
WNHTerpupoBanne GyHKIUN, CONEPKAIINX UPPATHOHAITILHOCTH. OI1K-1
YHuBepcanbHas TPUTOHOMETPUYECKAs TOACTAHOBKA. OIIK-1
OmnpeneneHHpIN HHTErpal U ero cBoiictBa. @opmyna Hetorona—JleiiOnua. OI1K-1
3aMeHa IEpEMEHHON U MHTETPUPOBAHME 10 YACTSIM B ONIPEAEIEHHOM UHTETpAJIE. OIIK-1

Brruucnenne miomazaei miockux (GUryp ¢ moMorisio onpeaenéanoro uaterpana. | OIMK-1
Bbruucnenue 1omaau QUrypel, rpaHUIla KOTOpOM 3ajaHa ypaBHEHUSMH B
rapaMeTprUIecKor popme.

Brrunciienne miomaay KpUBOJUHEHHOTO CEKTOPa B MOJISIPHBIX KOOpIMHATAX. OIlK-1

Boluucnenune AnuHbBI Iyrd ¢ MOMOIIBIO ornpeaenéHHoro unrerpaia. Beruncnenne | OITK-1
JUTUHBI YT KPUBOM, 3aIaHHON apaMeTPUUYECKHU.

Brruncnenne o6bp€Ma Tena BpalieHus ¢ TOMOIIBIO ONPeIeIEHHOT0 HHTETpaa. OIIK-1

Brrunciienne miomaan NoBEpXHOCTH TEIa BPAIICHHUS. OIIK-1

HecobcTBeHHbBIe MHTETpaiibl mepBoro u BToporo poza. Ilonstus cxomumoctu u | OIIK-1
PacxoIUMOCTH HECOOCTBEHHOIO MHTErpaja.

Tunoevie éapuanmot ouemos
no oucyunaune «Mamemamuueckuil aHanuz»

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCHUIMCKOI ®EJEPALINN
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIbBHOE
YYPEXIEHUWE BBICHIEI'O OBPA3ZOBAHUA
«MOCKOBCKHM MNOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHUM MMOJIUTEX)
dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MartemaTukay
JucuurmmHa «MaTeMaTHYeCKUI aHaIN3y
Hamnpasnenue nmoaroroku 29.03.04 «TexHOJIOTHS XYyA0KECTBEHHOU 00padOTKH
MaTepuanioBy
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TIlepBooOpasnas, HeonpeAeNEHHBIA HHTETpal. Tabiria OCHOBHBIX HHTETPAJIOB.
2. BBIYMCIUTH HEONpeneNEHHBIN HHTErpall

f dx
" :
V5 —x++V5—x
3. Haiitu rpaguent Gpynkuuu z = y./xy B Touke My(1;4).
4. VYxaxure, Kakoi 3 HECOOCTBECHHBIX HHTETPAIIOB SIBJISIETCS CXOSIIIAMCS:

+00 +00 +oo
Vaxdx; f x " 3dx; f Vx5dx.
1 1 1

5. Haiigure sKcTpeMyMbl U TOUKH Heperunba yukumn y = (x — 1)e ™,
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YTBepxkaeHo Ha 3aceqanuu kadeapsl «Marematuka» « 31» 03 2026 r., nporokon Ne 7

3aB. xadeapoii O.M. bapanosa / /

MUWHUCTEPCTBO HAVKH 1 BLICIIIET'O OBPA30BAHUS POCCUICKOM ®EJIEPAITIN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VYPEXJIEHUE BBICILIETO OBPA3OBAHUS
«MOCKOBCKM TTOJUTEXHUYECKNAI YHUBEPCATET»
(MOCKOBCKHI1 MOJINTEX)

Hw

dakynbTeT 6a30BBIX KOMITCTCHIIHH, kadenpa «MaTemaTuka
JucuurmmHa «MaTeMaTHYeCKUI aHaIn3y

Hamnpasnenue nmoaroroku 29.03.04 «TexHOIOTHS XYyA0)KECTBEHHOU 00padOTKH
MaTepHuanioBy

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

HecoOcTBeHHBIE MHTETpaIbI IEPBOTO M BTOPOro poaa. [IoHATHS CXOAMMOCTH U PacXOAUMOCTH
HECOOCTBEHHOT'O MHTETpaa.
Haiitu npon3BoaHy0 GyHKIIMH, 3aJaHHON TTapaMeTPHICCKH:
t 2t2
Tiyer YT 1xe
UccnenoBarh Ha SKCTpeMyM QYHKIMIO Z = X2 — x + y2 + 2y.
Boruncnuts onpenenéHHblil nHTErpat

/6
f 3x *COS cos x dx.
0
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5. Haiitu 00b€M Tema, MOJy4eHHOTO BpallieHneM BOKpYT ocu Ox (UTryphl, OrpaHHYCHHON
muEuAMH Y = x3, y =1, x = 0.

YTBepkaeHo Ha 3aceqanuu kadeapsl «Marematuka» « 31» 03 2026 r., nmporokon Ne 7

3aB. xadeapoii O.M. bapanosa / /

Jnist mpoBeIeHUs TPOMEKYTOUHOTO KOHTPOJIS 3HAHUH CTY/IEHTOB B IMCTAHIIMOHHOM (opmare
B pa3paboTaHHBIX Kadenpoil «MareMaTnka» OHJIaHH-KypcaX UMEIOTCSI HTOTOBBIE TECTHI.
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