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1. Hein, 321241 ¥ IVIAHKUPYEMble Pe3yJIbTAThl 00y4eHUs 110
AUCUMILIMHE

K OCHOBHBIM yes1sim OCBOCHUS TUCIUILTMHBI « MaTeMaTHUECKUI aHAJIN3)» CIIEIYEeT OTHECTH:

- BOCIIUTaHHUE y CTYACHTOB OOIIei MaTeMaTH4YEeCKON KyJIbTYpbI;

- mpuoOpeTeHNEe CTYACHTAMU IIUPOKOTO KpyTra MaTeMaTUIECKIX 3HAHHI, YMEHUI U HABBIKOB;

- pa3BUTHUC CcrIocoOHOCTH CTYACHTOB K HHAYKTUBHOMY U ACAYKTHUBHOMY MBLIIJICHHUIO HApPAOAY
C pa3BUTHEM MAaTEMaTUYECKOW MHTYUIINU;

- YMCHHUC CTYACHTaMU Pa3BHUBATHL HABBIKU CAMOCTOATCIIbHOTO U3YUCHUS qu6HOfI n HaquOﬁ
JIUTEPaTypBl, COJIEPKAIICH MaTeMaTHYECKUE CBEICHUS U Pe3yJIbTaThI;

- IHOATOTOBKY CTYACHTOB K JACATCIBHOCTH B COOTBCTCTBUU C KBaHH(bHKaHHOHHOﬁ
XapaKTepUCTUKON OakanaBpa Mo HAMPABICHUIO, B TOM YKciie (OPMUPOBAHUE YMEHUHN HCIIOIh30BATh
OCBOCHHBIC MAaTECMATUYCCKNUEC MECTOAbI B HpO(l)CCCI/IOHaJ'II)HOI\/’I ACATCIIBHOCTH.

- IOJrOTOBKY BBICOKOKBAaTU(UIIUPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX HU(POBOMH
TypOYJIEHTHOCTHU U BBICOKUX TEXHOJIOTMYECKHX PUCKOB COBPEMEHHOMN IIUPPOBOI SKOHOMUKH.

K ocHOBHBIM 3a¢0auam 0CBOEHUS TUCIUILTUHBI « MaTeMaTHUECKUN aHaTIN3) CJIeyeT OTHECTH:

- OCBOGHHME CTYJCHTAaMHU OCHOBHBIX IOHSATUH, METOJO0B, (QOPMUPYIOUIMX OOIIYIO
MaTEMaTHYECKYIO MOJATOTOBKY, HEOOXOIUMYIO JIsl YCTICITHOTO PEIIeHUs] TPUKIIATHBIX 3a7a4;

- ¢opMHpOBaHHUE Yy CTyJeHTa TpeOyemoro Habopa KOMIIETCHIIMI, COOTBETCTBYIOIIMX €T0
HANPAaBIEHUIO MOJTOTOBKU U 00ECIIEUHUBAIOIINUX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

OOyuenune mno jpucuuiuiMHe «MareMaTHUecKuil aHamu3» HamnpaBleHO Ha (OpPMHpPOBAHUE
y oOyyarouxcsi cienyrommux komnereHuuid B coorBercTtBuM ¢ ®I'OC 23.05.01  (ypoBeHb
CHelManuTeTa) 1o HampasieHuto noarotoku 23.05.01 HazemHbIe TpaHCHOPTHO-TEXHOJIOTUYECKHE
Cpe/ICTBa, YTBEPKAEHHBIM TTprKa3zoM MunoopHayku Poccun ot 11.08.2020 Ne 935 (¢ u3MeHeHHSIM 1
JOTIOTHEHUAMH OT 26 Hos10pst 2020 ., 19 uronst 2022 r., 27 despans 2023 r).:

Kox u HamMeHoBaHue NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIIM I KOMITETEHI[M U
HOIIK-1.1 Hcnonb3yer METObI
MaTeMaTHYECKOTO aHajJn3a n

MOJICIIMPOBAHUS JIJIsl PEHICHUS] PUKIIAJIHBIX
3a7a4d B MpoeccuoHanbHOM chepe

NOIIK-1.2 YmeeT ncnonbs3oBaTb OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX JIHCIUIUIAH B

OIIK-1. CnocoOeH cTaBUTh M pelIaTh
WHKCHEPHBIC U HAYYHO-TEXHHYECCKHE 3aa4yM
B chepe cBoeld  mpodeccroHAIBHOM

eSTETBHOCTH " Hopix | MPOdeccHoHaTbHOI JEATENBHOCTH,
MEKUCIMIIHHADHBIX  HAMpaBieHuii ¢ | TPUMEHATb  MCTOZBI  MATEMaTHYeCKOro
UCIIONB30BAaHUEM €CTECTBEHHOHAY4HBIX, | AHAIHN3a 1 MOJICTMPOBAHNS TCOPCTHICCKIX 1
MaTeMaTHyeckux M TexHojormueckux | YKCTIEPUMEHTANLHBIX NCCIENOBAHMH
MoIeneit NOIIK-1.10 VYmeer npuMEHATb 3HAHUS O
npeaMeTe u obnactu Tpyaa

PO eCCUOHAIBHON JEATETbHOCTH

2. MecTO TUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl



JucuuruimHa OTHOCHUTCS K o00s3arenpHON dvacth Onoka bBl: Monynes «Martemartndeckue u
€CTECTBEHHO-HAYYHbIC AUCLIUIIIINHBDY.
Juctumnaa 6a3upyeTcs Ha CIeIy OIS, TPOHICHHON TUCITUTUTHHE:

- TUHEeHas anredpa.
Juctunnuna « MaTeMaTHUeCKUi aHaIN3» JOTMYECKH CBsI3aHa C MOCJIEAYIOIUMU AUCIUIITTNHAMMU:
B obs3amenvnou uacmu:

- MaTeMaTHYECKHIl aHaIn3;

- (pusuka;

- COIIPOTHUBJICHUE MATEPHUAIIOB;

- TEOpEeTUYECKasi MEXaHUKA;

- TEOpHUs BEPOSITHOCTEN U MaTeMaTHYeCKasi CTATUCTHKA;

- TEPMOJIMHAMHKA U TEILJIONEpEaaya;

- TEOpUs MEXaHU3MOB U MallINH;

- DKOHOMMKA U YIIPABIICHUE NPEAIPUATUEM;

- TUAPABIIMKA U TUPOITHEBMOIIPUBOI;

- LM POBBIE TEXHOJIOTHH U UCKYCCTBEHHBIH MHTEIUIEKT B HA3€MHBIX TPAHCIIOPTHO-TEXHO-

JIOTUYECKUX KOMILIEKCaX.

B uacmu snexmugHbIX OUCYunIun.:

- OCHOBBI aBTOMaTU3MpoBaHHOrO npoektupoBanus B CAIIP KOMIIAC.

3. CTpyKTypa U coaepKaHue TUCHHUIINHBI

OO61mas TpyJ0eMKOCTh AUCHHUIUINHBI COCTABISAET 4 3a4eTHHIE eMHUIIBI - 144 yaca.

3.1. Buabl yueOHO# padoThl U TPYA0EMKOCTH
Ounas ¢popma

n/n Buna yueOHoii padoThI Kol?;‘;iﬂm Cemectp 2
AYyAUTOPHBIE 3aHATHUS 72 72
B ToMm uucne:
Jlexuun 18 18
1.
CeMuHapcKue/mpakTHUECKUEe 3aHATUS o4 54
2 JlaGopaTopHbIe 3aHATHS - -
CamocTosiTe1bHas1 padoTa 72 72
IMpomexxyTouHas aTTecTanus
JK3aM€H S C)
Hroro 144 144

3aouHas Gopma



Ounas popma

KoanuyectBo

n/n Bua yueoHoii pa6oThl qACOB CemecTtp 2
AyauTOpHBbIE 3aHATHS 20 20
B Tom uucne:
Jlexiuun 8 8
1.

CemMHuHapCKUE/TPAKTUUECKUE 3aHIATUS 12 12
> JlaGopaTopHbie 3aHITHS - -
. CaMmocTosiTesibHasi padoTa 124 124

IIpome:xkyTOouHAS aTTECTAIMSA
3K3aMEH D C)
HTroro 144 144

3.2. TemaTuyeckuii MJIaH U3yYeHUs1 TUCUUILTHAHBI

TpynoemMKocTh, 4ac
AyauTopHasi padora
No Camo
B Pasjiennbi/Tembl
Cemunap | JTa6op | ITpakr | €TOHT
n/ Bc eJIbHA
I AUCIHHIIHHBI Jle cKue/ | aTOpH | M4ecka
cro Kl |[paKkTH4 | bI€ o ﬂﬁ
uu eckue | 3amstH | mogrot | PA0OT
3aHATHUS s OBKa a
Paznen 1. AudpepenunanibHoe
1 | ucuncienue pyHkumii ogHoI 62 8 22 0 0 32
nepeMeHHOM.
Uwucnosast mociae0BaTeIbHOCTb.
[Ipenen ynucnoBoi
MOCJIEIOBATEIILHOCTH M €T0 CBOMCTBA.
[IpaBuna npenenbHOrO Nepexoma.
11 Oyukuus. [Ipenen pyHkimu. 8 2 2 0 0 4
Teopemsl 0 ipenenax GyHKIUH.
Brrgaua 3amanmii PIT'P Ne 1 o
MaTeMaTHYEeCKOMY aHaJU3y.
IIepBbIil 1 BTOpOM 3aMedaTeIbHbIE
1.2 npeaenbl. beCkoHeYyHO Masbie U 8 0 4 0 0 4
OCCKOHEYHO OOJIBIIINE BETUYHHEI.




OKBHBaJCHTHEIC OECKOHEYHO MAaJIble
BCIINMYHNHEI. PaCKpBITI/Ie
HeOHpeHeHeHHOCTeﬁ pa3HoTO THUIIA.

1.3

HenpepbIBHOCTH QyHKIINI B TOUKE U
Ha npomexyTke. OMTHOCTOpOHHHE
npenensl. Touku pa3peiBa QyHKINH,
uX Kiaccudukanus.

1.4

ITpousBosnHas pyHKUUU.
['eomeTprueckuii 1 MEXaHMYECKHI
CMBICJI ITpou3BoAHOM. [IpaBuia
muddepeHrpoBaHus U HOPMYJIbI
BBIUMCIICHUS TPOU3BOAHBIX. Tabnuma
IIPOU3BOJHBIX OCHOBHBIX
asieMeHTapHbIX QyHKIMNA. TexHuka
muddepeHIpoBaHUSL

1.5

Huddepenunan. IponsBoaasie u
mudepeHIraIbl BICIINX MTOPSIIKOB.
[TpuOnmKeHHBIC BBIYUCICHUS C
noMoIIbio AuQGepeHInaIoB.

1.6

IIpaBuio Jlonurans. ®opmyiia
Tennopa. Pa3nosxeHust OCHOBHBIX
3JIEMEHTapHbBIX QYHKIMHA 10 hopmyIie
Teiinopa. [pubnmwxenHbe
BBIUYHCIIEHHS C TIOMOIIBIO (POPMYJIbI
Telnopa.

1.7

OCHOBHBIE TEOPEMBI
mudGepeHIAIBHOTO HCUHCTICHUS.
MOHOTOHHOCTH (DYHKITHH,
aKcTpeMyMbl. HeoOxomumbIie u
JOCTaTOYHBIC YCIOBHUS MOHOTOHHOCTH,
JIOKQJIBHOTO DKCTpEeMyMa.
HccnenoBanue BBITyKIOCTH Tpaduka
¢bynkiuu. Touku neperuda.

1.8

OOm1ast cxema uccneoBaHus (HyHKIIHN
1 mocTpoeHus ee rpaduka. CBoicTBa
(GyHKIMH, HETTPEPBIBHBIX HA OTPE3KE.
Haubonbiiee u HanMeHblIee 3HAYCHUS
(GyHKIIMU Ha OTpE3Ke.

CamocrosrenbHas pabora Nel Ha
ceMuHape 1o QyHKIUAM OJTHOM
MEPEMEHHOM

Paznen 2. @yHKIUA HECKOJIBKUX
nepeMeHHbIX.

24

12




2.1

[Ipenen u nenpepsIBHOCTH. OCHOBHBIE
CBOMCTBA HEMPEPHIBHBIX (PYHKITHIA.
Yactable npousBoaHbie. [1omHbIN

g depeHmman.

Brigaua 3amanuii PITP Ne 2 o
(GYHKIHSAM HECKOIBKUX TIEPEMEHHBIX

2.2

[IpousBoHbIE CI0XKHOU PyHKINU
HECKOJIbKUX NIepeMeHHbIX. YacTHbIe
npou3BoAHbIC U TUPepeHITaTbI

BbICcIIUX NOpsiaKkoB. Teopema IlIBapia.

[Tpoun3BogHAs 11O HATIPABJICHHUIO.
['paaueHnT.

2.3

DKcTpeMyM (PYHKIIMHU HECKOIBKUX
nepeMeHHbIX. HeoOxoaumele u
JIOCTAaTOYHBIE YCIOBUS IKCTPEMYyMa.

CamocrosTensHas padora Ne2 Ha
ceMuHape 1o (pyHKIHUSIM HECKOIBKUX
MIEPEMEHHBIX

Pa3zpnen 3. UnTerpanbHoe
HCUYHCIIeHHe

58

24

28

3.1

[TepBooOpasnas. HeomnpeneneHHbIi
WHTErpaJl ¥ ero cBoicTBa. Tabnwuia
MHTErPaJIoB OT OCHOBHBIX
aJIeMeHTapHbIX QpyHKIMA. MeToz
HETOCPEJICTBEHHOTO MHTETPUPOBAHUSI.

Brigaua 3amauuii PITP Ne 3 o
WHTETPATbHOMY UCYHCIICHHIO

3.2

WuTerpupoBaHue ¢ TOMOIIBIO 3aMEHBI
NepEeMEHHOH, TOJIBEICHUEM I10]T 3HAK
maddepennmana. Meron
MHTETPUPOBAHUS 110 YACTIM

3.3

WNHTterpupoBaHne panoHaIbHbIX
Npo0eil NHTErpupOBaHNE HEKOTOPBIX
BHJIOB UPPALMOHATIBHBIX U
TPUTOHOMETPUIECKUX (YyHKITHHA.

3.4

3agaun, MIPUBOASIINE K TTOHITHIO
ompesenaeHHoro uaTerpaita. CBoicTea
onpenenaeHHoro uHTerpaita. dopmyna
Herorona-Jlelioaumna. 3amena
MEPEMEHHON U UHTETPUPOBAHUE TIO
4acTsIM B ONPEJICTICHHOM HHTETpale

3.5

[Tpunoxenus onpeneaeHHoro
HHTCIrpajia B rcOMCTPUU U MCXAHUKC
(BBIYUCIICHUE TUIOMIA IEN TNIOCKUX




buryp, IIMHBI KPUBOW, 00BEMOB,
IJI011a]IeH TOBEPXHOCTH).

3.6

HecoOcTBeHHBIE HHTETPANBI IEPBOTO U
BTOPOTI'O poja, UX CBOMCTBA.

3.7

3anaum, NPUBOJALINE K KPATHBIM
uHTEerpajaM. JIBOMHONU U TPOMHOU
WHTErpaJIbl, UX CBOMCTBA.
Boruncnenue 1BOMHBIX UHTETPAJIOB
CBEJICHUEM K IIOBTOPHBIM.
I'eomerpuueckue u pusznyeckue
IIPUJIOKEHUS KPATHBIX MHTETPAJIOB.
KoHTponbHOE TECTHpOBaHME

10

Hroro

144

18

54

72

3aouHas Gopma

n/n

Pa3zpgennl/TeMsbl

3ausaTus

TpyroeMkocTs, yac

Bcero

AynuropHas padora

Jlexnnn

Cemunapckue/
NPaKTUYCCKHE

3aHATUA

JlaGopaTopHbIie

3aHATUA

[TpakTrueckas

IIOArOTOBKAa

CamocroaTejbHas
pa6ora

Paznen 1. DiaeMeHTBI
MATEMATHYECKOIro0 aHAJIH3A.
3a/1aur Ha BBIYMCIICHHUE TTPEICIOB
YHCJIOBBIX IIOCIIEI0BATEILHOCTEH U

byHKIMA.

32

N
oo

Paznen 1 (mpoxoskenue).
Penrenue 3a1a4 Ha TEXHHUKY
mudhepeHIPOBAHUS 1 TPUMEHEHHE
TIOHSTHS TIPOU3BOIHOM K
UCCIIEIOBAHHIO (PYHKIUI 1
MOCTPOEHHUI0 rpadUKOB (PYHKITHH.

30

28

Paznen 2. DyHKIIUM HECKOJIbKUX
nepeMeHHbIX. 32/1a41 HA BEIYHCIICHHUE
YaCTHBIX HpOI/ISBO,Z[HBIX, HpOI/ISBOI[HOfI
10 HAMPAaBJICHUIO, TPAJUCHTa U Ha
UCCJIEIOBaHUE SKCTPEMYMOB (DYyHKIIUI
HECKOJILKMX NTePEMEHHBIX.

24

20

Pa3nen 3. UnuTerpannHoe
ucuncjaenne. MeToibl BHIYUCICHUS
HCOMPCACIICHHBIX UHTCIPAJIOB OT
pa3INyYHbIX QYHKIUH.

20

16

Pa3nea 3 (mpoxosxenue).

20

16




Brrancienue OIMPCACIICHHBIX U
HECOOCTBEHHBIX HHTCI'PAJIOB.

6 | Pasnen 3 (mponoskenue). 18 0 2 0 0 16

Brlunciaenue KpaTHbIX HHTErPAJIOB.
Bcero o pasneny 3 58 4 6 0 0 48
Hroro | 144 8 12 0 0 124

3.3.  Coaep:xxanue pa3aejoB THCIHHIIMHBI

BBeaenue

[Ipenmer, 3amaun U conep:kaHue TUCHUILUIMHBI. OCHOBHBIE ATAlbl Pa3BUTHUS TUCIUILIUHBI.
CrtpykTypa Kypca, ero MecTo U poJjb B MOATOTOBKE OakaaBpa, CBSI3b C IPYTUMU TUCHUTUIMHAMU.

Paznea 1. Inddepennuanbuoe ucunciaenne GyHKIUii OTHON NepeMeHHOH

Tema 1. Yucnosas nocnenoBarenbHOCTh. lIpenen uncinoBoil mocnenoBaTeabHOCTH U €r0
cBoiictBa. dynkuus. [loctpoenue rpapukoB ¢pynkuuid. [Ipenen ¢pynxkuun. OCHOBHbIE TEOPEMBI O
npeznenax ¢yHkuuu. [lepBoiii 1 BTopoii 3amMedarenbHble mpeessl. CpaBHeHHE OECKOHEYHO MAJIbIX U
0eCKOHEYHO OOJIBIINX BEIMYMH. DKBUBAJIEHTHbIE OECKOHEUHO MaJIble BETUUMHBI.

Tema 2. HenpepbIBHOCTH PyHKIIMIT B TOUKE U HA IPOMEXKYTKe, TOUKH pa3pbiBa GYHKINHU, UX
Kkjaccuukanus. ACUMNOTOTHI rpadrka QyHKIHMU, UX KJIacCU(PUKALIUS.

Tema 3. IlpousBoanas ¢yHkiuu. I'eomerpudyeckuii 1 QU3NUECKUN CMBICI MPOU3BOJHOM.
[IpaBuna auddepennupoBanus U HOPMyYJIbI BEIUUCICHUS MPOU3BOIHBIX. TabiHia mMpou3BOIHBIX
OCHOBHBIX 3JIEMEHTApHbIX (PyHKIUI. Beruncnenne npou3BogHbIX GYHKINH, 3aJaHHBIX Pa3IHYHbIM
o0pazomM.

Huddepenunan. IIpousBoausie n nuddepeHnransl BHICIIUX MOpSAKOB. [IpubamkeHHbIe
BBIUMCJICHHSI C TOMOLIBIO AUPPEpEeHLINATOB.

Tema 4. IlpaBuno Jlonurana. Popmyna Teinmopa. PackpeiTue HeomnpeaeneHHOCTEN
pa3ianyHOro Tuma. Pa3jo)keHWe OCHOBHBIX JJ€MEHTapHbIX (QyHkuuid no Qopmyrne Teinopa.
[TpubnukeHHbIe BEIYUCIEHHS ¢ TOMOLIbI0 popmyitbl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl JU(HepeHIINaTLHOTO UCUNCIeHUS.. MOHOTOHHOCTh (PYHKIIMH,
KCTpeMyMbl HeoOxoaumMble M J10CTaTOYHBIE YCIOBHUS MOHOTOHHOCTH, JIOKAJBHOTO JKCTPEMyMa.
HccnenoBanue BHITYKIOCTH rpaduka ¢pyHKuu. Touku nepernba rpapuka GyHKIUH.

OOmas cxema uccienoBanus (GyHKIMM M 1ocTpoeHus: ee rpaduxa. CpoiicTBa (yHKIHUH,
HENpephIBHBIX Ha oTpe3ke. Hanbosbiee n HaMeHblllee 3Ha4eHHsI PYHKIIUK Ha OTpE3Ke.

Paznen 2. IuddepennuanbHoe ncunciaeHue GyHKINH HECKOJIBKUX NepeMeHHbIX

Tema 1. @yHKIIUN HECKOJIBKUX NEPEMEHHBIX. JIMHUM U TOBEpXHOCTH ypoBHs. YacTHbIE
npousBojHble. [Tonuelii quddepenunan. IIponsBoanbie CI0KHON QYHKIUN HECKOIBKUX ITEPEMEH-

HBIX. YacTHBIE TPOM3BOAHbIE U M dhepeHnansl Beicux nopsakos. Teopema IlBapia.

Tema 2. [IpousBoanas no HampasieHuto. I'paguent. KacarenbHas k kpuBoi. KacarenbHas
IUIOCKOCTh M HOpMaJib K moBepxHocTu. Dopmyna Teinopa. DkcTpeMyM (YHKIUH HECKOIBKHX
nepeMeHHbIX. HeoOXoaumbie U 10CTaTOUHbIE YCIOBUS SKCTPEMyMa.
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Pa3zpnen 3. UHTEerpasbHoe HCHHUCIEHHE

Tema 1. IlepBooOpasHas. Teopema cCyIIecCTBOBaHHS HEOINPENEIEHHOIO MHTErpana.
Heonpenenennslii uaTerpan u ero cpoiictsa. Tabnuiia UHTETpaloB OT OCHOBHBIX 3JIEMEHTapHBIX
bynkmii. Metoa HEMOCPEACTBEHHOTO HHTETPUPOBAHUS.

MeToapl MHTETPUPOBAHUS C IOMOUIBIO 3aMEHbl IIEPEMEHHOM, IOJIBEJECHUEM IO 3HAK
muddepennmana. MeTon HHTErpUPOBAHUS 110 YACTSAM.

WHTerpupoBane palMoHANBHBIX po0el, MHTETpUPOBaHUE HEKOTOPHIX BUOB HPPALMOHAIBHBIX U
TPUTOHOMETPUUYECKUX (PYHKLUH.

Tema 2. 3agaun, NpUBOAAIIME K IOHSATHIO ONpeAeNeHHOro MHrerpaia. OrnpenencHHbIN
UHTETpaJl, €ro CBOWCTBA. YCIOBUS HUHTETPUPYEMOCTH. [HTerpan ¢ INEepeMEHHBIM IPEIEIOM
unterpupoBanus. Popmyna Heiorona — JleiiOHuma. 3amMeHa NepeMEHHOW B OIPEIEICHHOM
UHTETpaIe.

[IpuiiosxeHus onpeaeseHHOro UHTETpajla B TEOMETPUN U MEXAHUKE (BBIUMCIICHHE IJIOIAAeH
IUIOCKUX (UTYp, AIUHBI KPUBOH, 00BEMOB.

Tema 3. HecoOcCTBeHHBICE HHTETpalbl MEPBOIO M BTOPOro poja (Mo OECKOHEUHOMY
IPOMEXKYTKY, OT HEOTPAHWYEHHBIX (PYHKIMI Ha KOHEYHOM IIPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3agauu, npuBoAsIIME K KpaTHBIM UHTErpasiaM. J[BOMHOM U TPOHHOM MHTErpaibl, UX
cBoiicTBa. [IpaBuia BeIYMCIEHUS IBOMHBIX HHTETPAJIOB.

3.4. TemaTuka NpakTHYeCKUX 3aHATUH MO JUCHUIIHHE
«MaremaTH4eCKMid aHAJIN3)

Ounas gpopma

Ne Tema 3aHsaTHA

1 Pa3gen 1. Di1eMeHTBI MATEMATHYECKOI'0 AHAJIN3A.

YucnoBas mnocienoBarenbHOCTh. [Ipenen 4MCIOBOM MOCIENOBATENBHOCTH U €0
cBoiicTBa. [IpaBuna npenensHoro nepexona. @yukuus. [pegen ¢ynxmumu. Teopemsl o
npenenax GyHkiuu. IlepBblil M BTOpOil 3aMedaTenbHble MPeaeibl.

2 CpaBHeHHE OECKOHEYHO MalbIX W OECKOHEUHO OOJIBIIUX BEJIMYMH. DKBUBAJICHTHBIC
0OECKOHEUHO MaJlble BEJTMYUHBI.

PackpsITre HeonpeneaeHHOCTEN Pa3IMYHOIO THIIA

4 HenpepbiBHOCTh QyHKIIMI B TOUKE U Ha MpoMeExyTKe. OHOCTOpOHHME Tpeienbl. Touku
paspsiBa pyHkuuu. [lpumMepsl pemenus 3aaad

5 [IpousBonnas ¢ynkuun. IlpaBuna nuddepenunupoBanuss U (GOpPMyIJbl BBIYUCICHUS
npou3BoaHBIX. TexHuka auddepeHunpoBanus

6 HuddepenuupoBanne  oOpaTHBIX  (QYHKUMH, (QYHKUWH, 3aJaHHBIX  HESBHO,
napaMeTpu4ecKH, Jjorapupmuueckoe 1udpepeHupoBaHme

7 Huddepenmman. [eomerpudeckuit cmbicn  nuddepennmana. [IpowsBomHble U
muddepeHnmansl  BBICIIMX MOPAAKOB. [IpuOnMkKeHHblE BBIYMCIEHUS C IOMOLUIBIO
¢ hepeHInAaoB.

8 [IpaBuno Jlonutansa. @opmyna Teinopa. PackpbiTe HEONpeneTIeHHOCTEN pa3IudHOTO
tuna. Pa3no)keHusi OCHOBHBIX 2JIEMEHTapHBIX GYHKIWH 1o ¢opmyse MakiiopeHa.

9 [TpubnnxeHHble BEIUUCIIEHHS ¢ TOMOIIbI0 GhopMydsl Telnopa.

10 | [NomHOE MccnenoBanne GyHKIMN U mocTpoeHue rpadhukos. [Ipumeps

11 | HomHoe uccnenoBanue GyHKIUN U mocTpoeHue rpadpukos. [Ipumeps! (pogomKeHne)
CamocrositensHas padbora Nel Ha cemuHape 1Mo GyHKIHSIM OJTHON MEpeMEHHOU

12 | Pa3gen 2. ®PyHKIMHU HECKOJBbKHMX NepeMeHHbIX. JIMHUM M TOBEPXHOCTH YPOBHSI.
YacTable pon3BogHbIC U TUdepeHIral MepBoro mopsika.

w
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13 | [onuwii muddepenuman. I[IponsBoansie cnoxHoN ¢yHkmu. [IponsBonHas GyHKIHH,
3aaHHOM HesBHO. YacTHple mpou3BoAHbIE M IUddepeHranbl BRICHINX MOPAIKOB.
Teopema [lIBapua.

14 | IlpousBoaHas 1o HanpasieHuto. ['pagueHr.

15 | OkcrpemyMm (PyHKITMH HECKOJIBKUX MTepeMeHHbIX. Heo0X01uMble 1 JOCTaTOYHBIC YCIOBUS
HKCTpEMyMa.

16 | CamocrosiTeabHaas padora Ne 2 Ha ceMHHape N0 (QYHKUHSIM HECKOJIbKHX
nepeMeHHbIX

17 | Pa3aen 3. UuTerpajbHoe HCUHCIEHUE
[TepBooOpasnas.  HeompenenenHelii  wHTETpaJl ©W  €ro  cBoiictBa.  Meton
HEMOCPEACTBEHHOI'O0 HHTETPUPOBAHUSI.

18 | UnTerpupoBaHue ¢ TOMOINBIO 3aMEHBl IEPEMEHHOW, MOJBEACHUEM TIOJl 3HAK
muddepennmana. Meton HHTErpUPOBAHHUSI 10 YaCTAM

19 | UnTerpupoBanue paliOHAIBHBIX JpOOEH, WHTETPUPOBAHHE HEKOTOPHIX BHUJIOB
UPPalMOHATLHBIX (DYHKIIHHA

20 | MHTerpHpOBaHNE TPUTOHOMETPHYECKUX (DYHKITHIA.

21 | BeluucneHue OmpeleNeHHbIX WHTerpanoB mo ¢opmyne Hprorona-JleiiOnuma. 3ameHa
MePEeMEHHON ¥ MHTEIPUPOBAHUE M0 YACTSIM B OIpe/IeJICHHOM HHTerpale.

22 | IlpunoxeHHst OMNpPENEeIeHHOr0 HMHTErpaja B TeOMETPUU U MEXaHHUKE (BBIYHMCICHUE
ionaied IIoCKUxX GUryp, AJIMHbI KPUBOH).

23 | [IpunokeHHsI ONpPENeIeHHOTr0 HMHTErpaja B TEOMETPUH U MEXaHWUKE (BBIYHMCICHUE
00BEMOB, TIIOMIAJIEH TOBEPXHOCTH).

24 | HecoOCTBEHHBIE HHTETPAJIBI IEPBOTO U BTOPOT'O POJIA, HX BHIYHCIICHHUE.

25 | 3amaum, TMpUBOJAIIME K KpaTHBIM HMHTErpajiaM. BbluMclieHHne IBOHHBIX HMHTErPajioB
CBEJICHHEM K TIOBTOPHBIM. 3a/laud Ha U3MEHEHHE MOPSIKAa HHTETPHUPOBAHUS B JBOWHOM
UHTErpaje

26 | 'eomerpuueckne W (u3HYecKHe TPWIOKEHUS KPATHBIX WHTETPAJOB, TPHUMEPHI
BBIYHCIICHUSI.

27 | KoHTposIbHOE TECTUPOBAHKE IO KYPCY.

3aouHas ¢popma
Ne i/ Tema 3ausATHS
1 Paznea 1. Dj1eMeHTBI MATEMATHYECKOT'0 AHAJIH3A.
3aaun Ha BBIYUCIICHHUE MTPEEJIOB YUCIOBBIX MTOCIIEI0BATEIBHOCTEN U (PYHKIIMIL.

2 Pemrenne 3amad Ha TexHUWKY IuQQepeHIMPOBaHUS ¥ TPUMEHEHHE TMOHSATHUS
MIPOM3BOJIHON K UCCIIEIOBAaHMIO (DYHKIMI U OCTPOCHUIO ITpapuKOB QYHKIHH.

3 Pa3nen 2. ®yHKIMU HECKOJIbKHX NMepeMeHHbIX. 321241 Ha BBIYHCIICHUE YaCTHBIX
MIPOM3BOJIHBIX, MPOU3BOJHON IO HANpPAaBIIEHUIO, TPaJMeHTa M Ha HCCIeI0BaHHe
IKCTPEMYMOB (PYHKIINI HECKOJIBKHUX IMEPEMEHHBIX.

4 Pa3znen 3. UHTerpanbHoe ucumuciaeHue. MeTo bl BEIUMCIICHUS HEONPEAEICHHbIX
MHTETPAJIIOB OT Pa3INYHBIX (PYHKITHIA.

5 Brrunciienue onpeaeneHHbIX 1 HeCOOCTBEHHBIX HHTEIPAJIOB.

6 Brruncnenne KpaTHbIX HHTETPaJIOB.
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4, Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE 00ecevYeHune

4.1. HopmaTuBHbie 10kyMeHTHI 1 TOCTbI

OI'OC 23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJIOTUYECKUE CPEACTBA. Y TBEPXKAEH MPUKA30M
Muno6pnayku Poccun ot 11.08.2020 Ne 935.

AKkageMudecKuid ydeOHBbIM IIaH 1o HampaBieHuto mnoarotoBku: 23.05.01 HazemHubie
TPAHCIIOPTHO-TEXHOJOTHYECKUE cpeacTBa. [Ipoduns: ABTOMOOMIN 1 aBTOMOOWIBHEIN CEepBUC.
®dopma 00yuenus — ounas. 2026.

Marpuna pacnpenenenuss komneteHiui. 23.05.01 HazeMHble TpaHCIIOPTHO-TEXHOJIOTHUECKUE
cpenctBa (ABTOMOOMIN U aBTOMOOUIIBbHBIN cepBuc). 2026.

Vka3 Ilpesunenra Poccuiickoit ®@enepamuu ot 01.12.2016 Ne 642 «Ctparerun Hay4dHO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickoit denepannny».

ITpuxa3z MunuctepcTBa oOpa3zoBanus U Hayku Poccuiickoit ®enepauun ot 23.08.2017 Ne 816
«O06  yrBepxkaenun  [lopsiaka  mpuUMEHEHUST — OpraHM3alUsIMH,  OCYIIECTBISIOIIMMHU
00pa30BaTeNbHYIO0 JeITeILHOCTD, SJICKTPOHHOTO 00YUYEHHS, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI NPU peanu3aui 00pa3oBaTeIbHBIX MPOTPaAMM.

4.2.  OcHoBHasl JuTEpaTypa

OuxrteHronsl] .M. OcHOBBI MaTEMATHYECKOTO aHAIIN3a: YICOHUK I BY30B, 15-¢ u3n., crep.
CII6, JIanw. 2023. Yacts 1. 444 c.

@uxtenronsl .M. OcHOBBI MaTeMaTUYECKOI'0 aHaJIM3a: y4eOHUK JUIs By30B, 14-e u3n., crep.
CI10, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc marematudeckoro anamusa. T.1. [duddepenHunanbHoe u
UHTETpalbHOE HCYHUCIeHUS (QyHKUMHA OfHOW mnepeMeHHOW. Psnpl: YueOHuK [DieKTpoHHBII
pecypc]: yueb. - DnekTpoH. naH. - Mocka: ®usmarnut, 2015. - 444 c. [Pexum goctyma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlomosHMTe bHAs JIUTEPATYypa

IMuckynos H. C. [duddepeHnmanisinoe ¥ WHTETPAIbHOE HWCYUCICHHS IS BTY30B. B 2-x
tomax. M.: MuTerpan - IIpecc, 2009 — 416, 544 c. 180 k3.

3yokoB B.I'., JIsaxosckuii B.A., Mapteinenko A.WM., Munocues B.b., Ilymkapes E.A. Kypc
MaTEeMAaTHUKH JIJII TEXHUYECKUX BBICIINX y4eOHbIX 3aBefeHuil. Yactu 1-4. M.: MT'TITY, 2012. 400
IK3.

Kpatkwuii Kypc BbIcIel MaTeMaTUKH [ DIEKTPOHHBIN pecypc]: yuel. - DeKTpoH. AaH. - Mocksa:
HamxoB u K, 2017. - 510 c. [Pesxum moctyma: URL: https://e.lanbook.com/book/93522. - 3ari. ¢
JKpaHa. |

byrpos A.C., Hukonsckuit C.M. Bpiciias MaremaTuka: yueOHUK JUIsl By30B B 3-X Tomax. M.:
Hpoda, 2009.

WuTerpanpHoe ucuucieHue (QYHKIUHA OJHOW W HECKOJNBKUX IePEeMEHHBIX. Teopus moJs:
METOJIMYECKUE YKa3aHUs U BApUAHTHI pacyeTHO-Tpaduieckux padbot // boxyHnos M.A., bopoauna
C.1., ITokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.
Matemaruueckuii ananu3. Teopusi npeaenoB u auddepeHIranTbHOe UCUNUCICHHE: OCHOBHBIC
MOJIOKEHUSI TEOPHH, METOJUYECKHE yKa3aHWs W BapHAHTHI pacdeTHO-rpaguueckux padbot //
bonynos M.A., boponuna C.U., Koporkoa H.H., Tkauenko O.1. M.: MI'TY «MAMM», 2009.

4.4. DiekTpoHHBbIEe 00pa3oBaTe/ibHbIE PECYPCHI

[TpoBeneHue 3aHATHI W aTTECTAllMii BO3MOXXHO B JWCTAHIMOHHOM (opMmaTe C NpPUMEHEHHEM
CHUCTEeMBl JUCTaHIMOHHOro oOyueHust yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
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https://e.lanbook.com/book/93522

kadenpoii «MaTemaTuka» 3JICKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) mo Bcem paszaenam
[POrPAMMBI..

DeMEeHThl MATEeMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIM3a

WuTerpanbHOe HCUUCICHNE
GbyHKIMH 0JTHOW IEpEeMEHHOMN
Huddepenunansuoe
UCYHCIIEHUE (PYHKIIUMI
HECKOJIBKUX [IEPEMEHHBIX
JlonoTHUTEIbHBIC TJIaBbI

MaAaTEMaTUYCCKOIo aHajin3a

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

Pa3paborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeneHust pabOT B JUCTAHIMOHHOM (hopMaTe yCTAHABIMBACTCS OTICIBHBIMU
paclopsHKEHUSIMH ITPOPEKTOPa MO y4eOHOM paboTe W/ WU EHTPOM y4eOHO-METOINIECKON PabOTHI.

Kaxcamﬁ CTy,Z[CHT OGGCHG‘ICH I/IHI[I/IBI/II[yaHLHBIM HeOI‘paHI/I‘-IeHHLIM I[OCTYHOM K 3JICKTpOHH0171

OHMOIMOTEKE MOCKOBCKOT'O MOIUTEXA

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

HuTepHeT-pecypchl  BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepuajgbl B O3JIEKTPOHHOM  BHJE,

MMPEACTAaBJICHHLIC HA caure mospolytech.ru B pasaciic: «HeHTp MAaTEMAaTHUYCCKOI' O 06pa30BaHI/I$I»

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

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

[Tone3nple yueOHO-METOAMYECKHUE U MTHPOPMAIIMOHHbIE MaTepHallbl IPEACTAaBIEHbl Ha caiTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepedyeHsr pecypcoB MHPOPMAIMOHHO-TEICKOMMYHHKAIMOHHON ceTn «HTEepHET» Isi OCBOCHUS

JMCIUILTHHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInneH3uoHHO€e U CBOOOIHO pacnpocrpansaeMoe nporpaMmmMHoOe

o0ecreyeHue
Ne| HammenoBanue | Pazpaborumk 10O JocTynHOCTb Ccouika Ha Equneblii peectp
(mpaBooOnanatens | (JIMIEH3UOHHOE, POCCUHCKHX MpOTpamMM st
) CBOOOJTHO OBM u b/l (npu Hamu4wm)
pacrnpocTpaHsieMoe
)
1 [Astra Linux | OOO JIunieH3uOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase _id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIunieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase id=9433
TEXHOJIOI'M" 75

4.6. CoBpemennble npodeccnoHabHbIe 0a3bl JAHHBIX U HHPOPMALIMOHHbIE
CIIPABOYHbIE CHCTEMBI
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https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.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

Ilepeyenn pecypcoB cetu UHTepHeT, JOCTYNHBIX AJIsl 0CBOCHHUS IUCIUIIUHBI:

HaumenoBanue Ccbuika Ha pecypc JocTtynHocTh

NudopmanuoHHO-cipaBOYHbIE CHCTEMbI

HocTtynHa B ceTu
Wntepuer 6e3
OTpaHUYCHUHN

https://stackoverflow.co

Stack Overflow
m/

HNndpopmannonuslie pecypebl CeTu

KoncysprantlLnioc http:// www.consultant.ru | loctymnHo

ITopran ®@enepanbHbIX
roCyAapCTBEHHBIX
00pa30oBaTeNIbHBIX CTaHIAPTOB
BbICILIEI0 00pa30BaHUs

http://www.fgosvo.ru. HoctymnHo

JIEKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI

Jlanp https://e.lanbook.com/ JlocTymnHa B ceTH
WuTepuer 6e3
OTpaHUYECHUN

IPR Books https://www.iprbookshop | JoctynHa B cetn
ru/ WuTepHer 6e3
OTpaHUYECHUN

IMpodeccnonanbHbie 6a3bl JAHHBIX

ba3a qaHHBIX Hay4HOM http://www.elibrary.ru JlocTyIHO
AJIEKTPOHHON OMOMHOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
noJIuTeMaTHIecKast pe)epaTuBHO-
oubmmorpaduueckas u
HAyYKOMETpHUYECKast
(bubmmomeTpuueckas) 0a3a TaHHBIX

5. MaTepuajibHO-TeXHUYECKOE oDecnedeHue TN CIMIIJINHbI

MartepuanbHO — TeXHHUYeCKas 0a3a yHHBEpcHUTETa 0OECTeYMBaAET MPOBEIECHUE BCEX BUIOB
3aHATUHN, TIPEIYCMOTPEHHBIX YYEOHBIM IUIAHOM, M COOTBETCTBYET JEHCTBYIOIIUM CAaHUTAPHBIM H
MPOTUBOMOXKAPHBIM MPaBUIaM U HOPMaM.

Kadenpa «MaremaTrkay HCIIONb3yeT yuyeOHbIC Ay AUTOPUH U3 00IIero poHIa YHUBEPCUTETA.

[Ipu HeoOXOAMMOCTH ISl TPOBEIACHHUS WHTEPAKTUBHBIX  MPAKTHUECKUX  3aHITHM
HCIIOJIb3YIOTCS KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA.
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6. MeToanueckue peKOMEeHAAMU

6.1. MeToauueckue peKOMeHIAIUH /1JIsl MPeNnoiaBaTeis
10 OPraHu3aIuu 00y4YeHUsI

[Ipexxne Bcero, cienyeT oOpaTUTh BHHUMAHME CTYJEHTOB Ha TO, YTO IMPAKTUYECKH BEChH
U3y4aeMblii UMU MaTepHaj He TpeOyeT KakoH-Tu00 crienuanbHON (JIOTOJIHUTENbHON) TOATOTOBKH U
BIIOJIHE MOXXET OBITh YCHEIIHO M3Yy4Y€H, €CJIM CTYACHTHI OyAyT MOCELIaTh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATH JIOMAallHUE 3a/aHUSl U TO0Jb30BaThCSA (IIPU HEOOXOJUMOCTH) CHCTEMOW ITAHOBBIX
KOHCYJIbTallUi B TEUEHHE KAXKJOTO cemecTpa. Bomenmme B Kypc MaTaHaJIA3a pas3/ieiibl sBISIIOTCA
KJIJACCUYECKHMHM, B TO XK€ BPEMS OHM IIPAKTUYECKM OPUEHTHPOBAHBI, TaK KaK MMEIOT LIMPOKOE
pacrpoCTpaHEeHHE JJI PELICHHs] Pa3HOIrO poja 3a4ad BHYTPH CaMOM MaT€MAaTHKW M IPUKIAIHBIX
3aza4. VX oCBOEHME IOMOXKET CTYyJEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOMTH
YCTHYIO ¥ MHCBMEHHYIO pe€ub, YCIEHIHO MPUMEHSATh HAKOIUJICHHbIE 3HAHUS B MPO(eCcCHOHATBLHON
JESATEIBHOCTH.

HeoOxonmumo ¢ camMoro Hayaia 3aHSATHM pPEKOMEHIOBaThb CTYJIEHTaM OCHOBHYIO H
JIOTIOJIHUTEJIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpa JaTh CIUCOK BOIPOCOB I MOATOTOBKH K
DK3aMEHY.

Ha nepBoM 3aHATHM 1O JUCHUIUIMHE cIIeyeT 0053aTeIbHO TPOUH(POPMHUPOBATH CTYIEHTOB
0 BujC B popMax TEKyIICH U MPOMEKYTOUYHON aTTECTALUNA 1O AUCITUIUIMHE, CPOKAX MX
IIPOBEJEHUS, YCIOBUAX JI0IyCKa K IPOMEKYTOYHON aTTeCTallui, IPUMEHAEMBIX BUIaX
IIPOMEKYTOYHOTI'O KOHTPOJIA.

W3noxxeHne TEOPETHUYECKOTO MaTepHalla JIOJKHO COIPOBOXKIATHCS WIUIFOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOpaHHBIMU IpPENoAaBaTesieM TakK, YTOObl TEXHHUYECKHE TPYJIHOCTU U
BBIKJIAJKM IpU PEIIEHUM 3aJa4d HE OTBJICKJIM OT TIJABHOIO: OCMBICIIEHHS WJIEU U CYTH
npUMeHseMbIX MeTo/oB. ClrieyeT Bcerja YyKasblBaTb HPHUMEpHI IMPAKTHUYECKOTO MPUMEHEHUs
PAcCMOTPEHHBIX HA 3aHATUSAX YpaBHEHUH U HopMyIl.

[IpakTuueckue 3aHATHS JOJDKHBI OBITH OpPraHM30BaHBI IPENOojAaBaTeseM TaKUM 00pa3oM,
4yTOObl  OCTAaBaJOCh BpEeMs Ha MEPUOAMYECKOE BBINOJHEHHE CTYJCHTaMH  HEOOJbIION
CaMOCTOSITENIbHOM paObOThI B ayAUTOPUH IS IPOBEPKU YCBOCHHUS U3JI0KEHHOT0 MaTepHaia.

[IperonaBatens, BEAYLIMH MpPAKTUYECKHE 3aHATHs, JOJDKEH COIJIACOBBIBATH Y4eOHO-
TEMaTUYECKH IJIaH 3aHATHH C JIEKTOPOM, UCIIOJIb30BaTh €IMHYI0 CUCTEMY 0003HAUEHU.

[IpenonaBatento cieayeT JOOMBAThCA CUCTEMATHUECKOW HEMPEPHIBHOM pabOTHI CTY/IEHTOB B
TE€YEHHE CeMeCcTpa, HEOOXOAMMO BBISBIISATH CUIILHBIX CTYJIEHTOB U MIPUBJIEKATh UX K HAy4HOH padoTe,
K y4acTHIO B Pa3HOT'O poJia OJUMIINANAaX U KOHKypcCax.

CTyeHT A0KEH OLyaTh 3aMHTEPECOBAHHOCTD MIPEMNO/1aBaTelIsd B JOCTHKEHNHA KOHEUYHOT O
pesyJbTara: B IpUOOpETeHUH 00yJatOIIMMHUCS IPOYHBIX 3HAHUH, YMEHUI U BIIaJICHNsI HAKOTUIEHHOU
uHbopMalmen s peeHus 3a1a4 B IpodecCUOHaIbHON AeSITENbHOCTH.

6.1.1. Oo6pa3oBaTejibHbIE TEXHOJIOTHU

[IpoBeneHune 3aHATHI U aTTECTAIIMI BOBMOXKHO B AUCTAaHIIMOHHOM (pOopMaTe ¢ MpUMEHEHHEM
CHUCTEMBI TUCTAaHIIMOHHOTO 00yueHus yauBepcuteta (CJ1O-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoii «MaTtemaTuka» 3JIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) mo Bcem pazaenam
nporpammsl (cM. 11. 4.4).

[opsimox mpoBeaeHus: paboT B MUCTAHIIMOHHOM (hopMaTe YyCTaHaBIMBAETCS OTICTbHBIMHU
pacnopsHKeHUSIMH MTPOPEKTOpa Mo yueOHOH paboTe U/Uiau EHTPOM y4eOHO-METOINYECKON paboThI.

6.2. MeToanueckue yKazaHus JJisi 00y4aromuxcsi Mo 0CBOEHHIO
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JTUCIHHMIIINHBI

Paznen 1: nudppepenunanbHoe ucuncienne GyHKuui 0JHOM nepeMeHHOM

[Ipu n3ydenun nuddepeHInanTsHOr0 UCUUCICHUS (PYHKIMM OJHOW mepeMeHHON oOpaTuTe
BHUMaHUE HA TIOHITHE TIpeena GYHKIUU B TOYKE M METOJIBI €ro BeUuCIeHH. [Ipenen — oqHo u3
OCHOBHBIX TOHITHA MaTeMaTH4eCKOro aHaiu3a. [Ipu BhIUKCICHHM TpenenoB (QYHKIMH HAJO,

0 o

—, —,0-00,0—00,1%
NPEKIE BCETO, BBISICHUTH XapaKTep HEONMpeAeNeHHOCTU 0 . YroOsl
OBJIJICTh TEXHUKOW PEIICHUs 33a]ad Ha BBIYUCICHHE NPEIETOB, HAI0 3HATh JBa 3aMeYaTeIbHBIX
npesena, Tadiuily SKBHBAJIIGHTHBIX OSCKOHEUHO MalbIX, MpaBuio Jlomurans, pa3nudyHble MPUEMbI
PaCKPBITUSL HEOIPECIIEHHOCTEH B 3aBUCUMOCTH OT BUAA (PYHKIIUHN U PEIIUTH TOCTATOYHO OOJIBIIOE
KOJIMYECTBO 3a/1a4.

[Ipyn w3yueHuu TeM, MOCBSIICHHBIX MPOM3BOMHON u muddepeHnmany QyHKIUH, HAI0
OCMBICJIUTh WX T€OMETPUYECKHI CMBICI, TOHUMATh pa3inuue Mex1y HUMHU (auddepeHunan - 3To
TJIaBHAS JIMHEWHAs 4YacTh NpupamieHus (yHKuW). TBepao 3HATh (Kak TaOMUIly YMHOXKCHHS)
dopmynbl  muddepeHIUpPOBaHUS ~ OCHOBHBIX  JJIEMEHTapHbIX  (GYHKIUMH W TpaBuia
muddepeHnrpoBanHus (Bce, KOHEYHO, HO OCOOEHHO MpaBmwio TUGHEPSHIIMPOBAHUS CIIOKHOM
byHKINN).

OOparuTe BHUMaHHE TaKXe Ha 0ocoOeHHOCTH nuddepeHpoBanns GyHKINHN, 3aJaHHBIX B
HEsIBHOI opme, mapameTpuiecku, Ha mpueM Jorapudmuyeckoro nuddepeHnupoBatus.

CrnemyeT 4eTKo 3HaTh M YMETh IPUMEHSATh AITOPUTM UCCIIeOBaHUS (DYHKIIMI U TIOCTPOCHUS
rpauKoB: OMpeleieHue TOYEK paspbiBa (M WX KiIacCH(UKAIMIO), acHUMOTOT Trpaduka
(BEepTHKAJIbHOM, HAKJIOHHOW, TOPU3OHTAIILHOM), HEOOXOJUMbIE U JOCTAaTOYHBIE YCIOBHUSA
MOHOTOHHOCTH (DYHKIIMH, CYIIECTBOBAaHUS JIOKAJIHHOIO IKCTPEMYyMa, IPOMEKYTKOB BBIMYKIOCTH U
BOTHYTOCTH ()YHKITUHU M TOYCK Ieperuoa.

Paspnen 2: nu¢depeHumnanbHoe HCHUCTEHHE (PYHKIUI HECKOJIbKHUX IIePEeMEHHbIX

[Ipu u3ydyenuu nanHoOro pazzena oopaTuTe BHUMaHUE Ha TO, YTO (PYHKIIMS ABYX IMEPEMEHHBIX
MMeEET HaIJISIIHBIA TEOMETPUUYECKUM CMBICIT — 3TO MIOBEPXHOCTh B TPEXMEPHOM MPOCTPAHCTBE

Hano ocMbICIUTh TOHATHS YAaCTHBIX MPOU3BOAHBIX W TMOJHOTO AuddepeHnnara u
OCOOCHHOCTh HMX BBIYHCIICHUS, OBJIAJE€Th TEXHUKOW BBIUMUCICHUS MPOU3BOAHBIX OT CIIONKHOU
(GYHKIIMM HECKOJNBKUX mepeMeHHBIX. CreayeT oOpaTUTh BHHMaHHWE Ha TO, 4TO ISl (YyHKIUU

L= Z(X’ y) CMCIIAHHBIC YaCTHBIC IIPOMU3BOIAHBLIC BTOPOro IOpsAAKa pPaBHbI MCKIY co0Ooii:

0’z 0’z

OX0y  OyOX (Teopema IlIBapuia), To ecTh mopsAaoK nuddepeHpoBaHUs HE UMEET 3HAYCHHUSI.
Jis GyHKIIMM HECKOJIBKHX MEePEMEHHBIX CKOPOCTh M3MEHEHHUs (PYHKIHMHU B MPOU3BOIHLHOM
HaIpaBJICHUU XapaKTePU3yeTCs NPOU3BOJHONW TIO HANpaBJICHUIO, a HaWOOJbIIas CKOPOCTh
u3MeHeHus: (yHKIUU OyAeT B HAIIPaBJIEHUU BEKTOPA TPaIUCHTA.
Crnenyer oOpaTUTh B ATOM TeMe BHHMAaHHME HAa HEOOXOJUMOE U JIOCTATOYHOE YCJIOBHS
CYILIECTBOBAaHMS KCTpeMyMa (DYHKIIMN HECKOJIBKHX NEPEMEHHBIX.

Pa3nen 3: HHTErpajJbHOC HCHHUCIICHUE

B uHTETrpasibHOM MCYUCIICHUH perraeTcs 3a1a4a, o0paTHOM TO#, KOTOpas pacCMaTpuBajiach B

nudPepeHIMATBHOM HCYUCICHUH: HEOOXOIMMO HAWTH I JaHHOW (YHKIIMH f(X) TaKyro
(GYHKIHIO, TIPOU3BO/IHAS OT KOTOpPOW Oblaa Obl paBHa 3afaHHOW. MHTerpupoBanue QyHKIUH —
JA0CTAaTOYHO CIIOKHBIN pasacii MaTCMAaTHUKH, OBJIAACTb KOTOPBIM MOXHO TOJBKO, €CJIM CTYACHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJINIESCTBO MHTETPAJIOB Pa3HOTO THIIA.
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Hano tBepno 3HaTh TabIUIly MHTErPajIoB OT OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIINHA, OCHOBHBIE
METOAbl MHTETPUPOBAaHUS (3aMEHAa TMEPEeMEHHOM, TmojBeneHHe Mojx 3HaK auddepenuunana,
MHTETPUPOBAHUE IO YACTSAM, IPUEMbI BBIYMCIEHUS HHTETPAIOB OT pPallMOHAIBHBIX ApoOei, OT
pPa3HOro TUIA TPUTOHOMETPUUECKUX (PYHKIUIT).

Hano ocMbICIUT €IMHCTBO TNOJAXOJAa K IOCTPOCHUIO OINpPEACNIEHHBIX, KpaTHBIX,
KPUBOJIMHENHHBIX, TOBEPXHOCTHBIX MHTETPaAIOB — MOCTPOCHUE HEKOTOPON MHTErpaJIbHOM CyMMBI U
MpEeETbHbBINA EPEXO.

3HaTh TEOMETPUYECKUH CMBICII M OCHOBHYIO (DOPMYJY BBIYMCICHHS OIPEIEIEeHHBIX
uHTerpasioB — Qgopmyiny Hbrotona — JleiiOHuua, reomerpuyeckue U (U3HYECKHUE MPUIIOKEHUS
OTIpEIeIEHHBIX U KPATHBIX HHTETPAJIOB, YMETh HAXOUTh IIOLIA b IJIOCKOM (UTypBl, JNTMHY KPUBOH,
00BEM U IJIOLIAAb IOBEPXHOCTH TEJ BPAIICHHUS.

7. ®OH/I OLIEHOYHBIX CPE/ACTB

7.1.  MeToabl KOHTPOJISI U OLlCHUBAHUS Pe3yJIbTATOB 00y4eHMs

I[J'ISI KOHTPOJIA YCIEBACMOCTH H KadeCTBa OCBOCHHUA JUCHUIIIMHBI HaCTOHIHeﬁ npor‘paMMoﬁ
mpeaAyCMOTPECHBI CIICAYIOMNUEC BUbI KOHTPOJIA:

- KOHTpOJIb TEKYIEH yCreBaeMOCTH (TEKyIIUi KOHTPOJIb);

- IPOMECKYTOYHAA aTTCCTALIMA (3K3aMeH).

HanmenoBanue

KOHTPOJISt KpaTkas xapakrepucTika KOHTPOJIs
pe3yabTaToB pe3ybTaToB 00yUYEHUS

o0y4JeHus

Bun xoHTpOns
Ne n/m pE3yJIbTaTOB
o0OydeHus

OOyvarommiics B~ TEYCHHUE ceMecTpa
PacuerHo- CaMOCTOSITEIIFHO BBINIOJHSET PSJl PacueTHO-
1 rpadgudeckas Texymuuit rpadudeckux paboTr mo Teme paszaena. llpwm
pabora NPOBEPKE MPEIoIaBaTeNlb OLEHUBAET Ka4eCTBO
o OopMIICHHS, TPABIIILHOCTH PACUETOB.

Pemenne KOHTPOJIBHOM padoThI
OCYILECTBIISIETCA HA MOCIEAHEM  3aHATUHU
n3ydaemMoro pasnaena. KoHtposnbHas pabora
Texymmit BEIIIOJTHSIETCS WHIUBUYyaTIbHO KaKIbIM
ctyneHtoM. Ilpu mpoBepke mpenojaBaresb
OIICHUBAET MPaBUJIBHOCTh  IPOU3BEIECHHBIX
pacyeTos.

2 KontponbHas
paborta

TecTupoBaHue MPOBOAUTCS HA IOCIEIHEM
3aHATUM H3y4aeMOW TeMbl. TecTupoBaHue
OCyLIECTBIsIETCS,  JIMOO  MpU  MOMOIIHU
3 Tect Texymui KOMITbIOTEPHOM CUCTEMBI TECTHPOBAHUS, JTHOO C
WCIIOJIBb30BAaHUEM BBIJAHHBIX TECT-3a/laHUN Ha
OyMaxHoM HocuTene. B pamkax TectupoBaHus
IIPOBEPSETCS 3HAHUE TEOPETUUECKOH Oa3bl.

[IpomexyTouHas arTecTanusi OOydYarolMXcs B
dopme dK3aMeHa MPOBOAUTCS MO pe3yJIbTaTam
BBITIOJTHEHHUSI BCEX BUAOB Y4eOHOH paboTHI,
MPeyCMOTPEHHBIX yUeOHBIM TUIAHOM 10 JaHHON
TUCHUIUIMHE, TpU  OTOM  YUHUTHIBAIOTCS
pe3ynbTaThl TEKYIIEr0 KOHTPOJIS YCIIEBaEMOCTH
B TeueHue cemectpa. OlleHKa  CTENEHU
TOCTHKEHHUSI OOYyYaroIIUMUCSA — TUIAHUPYEMBIX
pe3ynbTaToB  OOy4YeHHMs] 1O  JUCHUIUIMHE

4 OK3aMeH IIpomexyTOo4HbIN
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«XOPOILIOY,

IIPOBOAMTCS NMPENOJAaBATEIEM, BEAYIIIUM 3aHATUS
[0 JMCLUIUIMHE METOJOM DKCIIEPTHOM OLICHKHU.
IIo wroram mnpOMEXYTOYHOM AaTTeCTaluu IO
JUCLIUIUINHE BBICTABIISIETCS OLICHKA «OTIMYHOM,
«yZOBIIETBOPUTEIBHO
«HEYIOBJIETBOPUTEIIBHO.

N

7.2.

Ixana u KPUTCPHUHU ONCHUBAHUA PE3YJIbTATOB Oﬁy‘lEHI/Iﬂ

[TokazareneMm OIEHMBAHMS KOMIIETEHIMI Ha pa3JIMYHBIX dTanax uX (OpMHUPOBAHMS SBISETCS
JOCTHKEHUE 00yYaroIMMHUCS [IJIaHUPYEMbIX Pe3yJIbTaTOB 00yUYeHUS MO0 AUCUUILINHE (MOIYIIIO).

Kpurepun onennBanns

Iloka3zarennb
HeynoBi1eTBOPUTEJIBHO | YI0BJETBOPUTEILHO Xopomio Otianuno
3HATh: Ob6yuaromuiics OO6yuaromuiics OOyyarouuit | OGyuaroum
JEMOHCTPUPYET MOJTHOE | IEMOHCTPHUPYET cst fcs
TCOPETHHECKHIC | reyTeTBHE MM HETIOJIHOE JIEMOHCTPUPY | AEMOHCTPH
OCHOBbI HEJIOCTATOYHOE COOTBETCTBHE €T YaCTHYHOE | pyeT
MAaTCMATHICCKO | norpercTBHE CJIelyIONUX 3HAHUI: | COOTBETCTBH | MOJTHOE
0 aHa/nsa. ClleyIONIUX 3HAHMIA: e COOTBETCTB
TEOPETHYECKHE CleyIommx | e
TEOPETUYECKHE OCHOBBI | OCHOBBI AR CoteTyromH
MaTEeMaTUYECKOTO MaTeMaTUYECKOTO X SHAHMI:
aHaJmu3a. aHau3a. TEOPETUYECK
ne TeopeTudec
MaTeMaTH4ec | KHe OCHOBBI
KOTO MaTeMaTu4
aHau3a. €CKOT0
aHam3a.
Homyckatotc
i CBo0OomHO
HE3HAYUTENb | ONEPHUPYET
HbIEC OIIMOKHU, | MPUOOPETEH
HETOYHOCTH, | HBIMHU
3aTpyAHEHUS | 3HAHUSMH.
npu
aAHAJTUTHYECK
ux
OTIepaIusX.
YMeTh! OO6yuaromuiics He ymeer | OOyudaromuiics O6yuarommii | OOyuaromu
WJI B HEJOCTAaTOYHOU JIEMOHCTPUPYET cA Hcst
peLIatTh 3ala91 | crenenn ymeer: HETOoJIHOE JIEMOHCTPHUPY | AEMOHCTPH
1 yHNPaKHCHH COOTBETCTBHE €T YaCTUYHOE | pyeT
HCIIOJIB3Y peHIaTh 3a/1adn 1 CJICAYIOUINX YMEHHI: | COOTBETCTBH | IOJIHOE
OCHOBHBIE YIPaKHEHUS HCIIOJB3YS e COOTBETCTR
METO/IbI, OCHOBHBIE METO/IBI, pemaTh 3a1auu u CleyIonmX | ue
H3yYeHHBIE B U3yUYEHHBIC B Kypce yIpaKHEHUS yMeHHii: Cote Ty o
Kypce MaTEeMaTHIECKOTO WCTIONB3YsI OCHOBHBIC X YMEHHIL:
MaTeMaTHYeCKO | aHaJH3a. METO/Ibl, U3YUCHHBIC B | pEIIaTh
ro aHaju3a Kypce 3aJauu u pemarb
MaTeMaTHYECKOTO yIpaKHEHUs | 3a7a4u U
aHam3a. UCTIONB3Y S yIpaXHEHU
Jonycxkarorcst OCHOBHBIE st
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3HAYUTENbHbBIE METO/IbI, UCIIOJNB3YS
OIIMOKH, TIPOSIBIISICTCSI | M3YYCHHBIE B | OCHOBHBIC
HEI0CTaTOYHOCTh Kypce METO/IbI,
YMEHHH, 10 Py MaTeMaTH4ec | U3y4yeHHbIC
MoKa3aTele, KOTro B Kypce
oOyyaromuiics aHamn3a. MaTreMaTh4
WCTIBITHIBACT Ymenus €CKOT0
3HAYUTENbHBIE OCBOCHBI, HO | aHaJu3a.
3aTpyIHEHUS MpU nomyckatores | CBoOoaHO
OTIePUPOBAHUHT HE3HAYUTENIb | ONEPHUPYET
YMEHUSIMHU IIPU UX HbIE OIINOKH, | IPUOOPETEH
NepEeHOCe Ha HOBBIE HETOYHOCTH, | HBIMHU
CUTYallUH. 3aTpyIHEHUSl | YMEHUSIMH,
pu MIPUMCHSICT
AQHAIUTUYECK | UX B
170'¢ CUTYaIUsAX
orepanusx, MOBBILIEHH
MepeHoce ot
YMEHUH Ha CJI0’KHOCTH.
HOBBIE,
HEeCTaHJapTH
bIC
CUTYAIIHH.
BJIaJIeTh: Ob6yuaromuiics He | OOyuaromuiics B OOyuatouuit | OGyuarom
BJIAJEET 1581051 B | HEOCTATOYHOMN CA YaCTUYHO | McCs B
HaBBRIKaMH HEIOCTaTOYHOH CTENeHHU | CTEIICHU BIIAJICET: BIIAJICET: MIOJTHOM
HPUMCHCHM BJIA/ICeT oobeMe
MaTeMaTH4eCKO HaBBIKAMU HaBbIKaMU BIIAJICET:
ro aHaJIu3a K HaBbIKAMU MPUMEHEHUSI | IPUMEHEHUs MIPUMEHEHUS
€CTECTBEHHOHA | JTMHEWUHOM MaTEMaTHIECKOTO MaTeMaTH4eC | HABBIKAMU
YYIHBIM MaTEeMaTHIECKOTO aHamm3a K KOTO aHaIN3a | IPUMEHEHU
(puznyeckum U | aHaIM3a K €CTECTBEHHOHAYUYHBIM | K o
TEXHUYECKUM) | €CTeCTBEHHOHAYYHBIM (puznyeckum u €CTECTBEHHO | MaTeMaTH4
3aayam. (puznyeckum u TEXHUYECKUM) Hay4YHBIM €CKOT0
TEXHUYECKUM) 3a/1adaM. | 3a/JadaM. (pusnyeckum | aHanmsa K
OO6yuatomuiics u €CTECTBEHH
HCIIBITHIBACT TEXHUYECKUM | OHAYYHBIM
3HAYUTENbHbIE ) 3a7a4am. (pusnyeckun
3aTpyIHEHUS TIPU MU
HpI/II)I\?I,eHeHI/II/I HEBBIKOB Habblxn TEXHUYECKH
B HOBBIX cutyarusax. | OCBOCHBL HO |y 3anagam,
JIOTYCKATCA | CpoGo1HO
HE3HAUUTEND | 1o repger
HbIE OIINOKH, MOy YeHHbI
HETOYHOCTH, | o papricn B
3aTPYAHEHAS |y arpsx
Tipn MTOBBIIIIEHH
AHATUTAYECK | ot
ux CJIOKHOCTH.
oreparnusx,
nepeHoce
YMEHHI Ha
HOBBIC,
HECTaHIapTH
bIe
CUTYallUH.
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IIxana oneHUBaAHUSA TEKYLIECro KOHTPOJIs.

HaumeHnoBaH#e KOHTPOJIS
PE3yNbTaTOB O0yUYEHUS

IITkana oneHUBaHUA

Omnucanue

PacuerHo-rpaduueckas padora

OtnuuHo - PaboTa ciana B
CpPOK, pacueTHas U
rpadguyeckas 4acTu
BBITIOJTHEHBI BEPHO, JIHOO
HUMEIOTCSI HEJIOUEThI, HE
BIIMSIFOIIIE HA KOHCYHBIH
pe3yJibTar.

Xopouio - pacyeTHas 4acTh
BBIITIOJIHCHA BEPHO, B
rpaduyeckoil 4acTu ecTb
3aMevyaHus

Y 10BIETBOPUTEIBHO - B
pacyeTHOM YacTH €CTh
3aME4YaHusd, METO/
BBITIOJTHEHUS TpaduiecKon
4acTH BHIOpAH BEPHBII

HeynoBneTBopUTENBHO - B
pacyeTHOM U rpaduIecKoi
4acTsX €CTh rpyObie
3aMeyaHusl.

3amanme ua PI'P Beimaercs Ha

MIEPBOM 3aHITHU
COOTBETCTBYIOIIETO pa3jena
JUCLUIUIMHEBI U CIAETC I10
OKOHYAHUH U3yUYCHUS
COOTBETCTBYIOUIETO pa3ena
nucuumIniel. PIT'P nomkHE]
OBITH BBIITOIHEHEI U
O0()OPMIICHBI B COOTBETCTBHHU C
TpeOOBAaHUSMU METOJUUYECKHUX
yKazaHuii Kadeapsl.

KonTponbHas pabora

Ot1mnyHo - PaGora BBICOKOTO

KayecTBa, YPOBEHb
BBITIOJIHCHUSA OTBCYACT BCEM
TpeOOBaHUSIM, TEOPETUUECKOE
CoJIep’KaHue Kypca OCBOCHO
MOJTHOCTHIO, 06€3 Tpo0eIoB,

HEOOXOIMMBIE TIPAKTUIECKUE
HaBBIKH PabOTHI C OCBOCHHBIM
MaTepHaioM c(hOpMHUPOBAHBI,
BCE IMPEyCMOTPEHHBIE
porpaMMoi 00y4eHHS
yueOHbIe 3aJaHHsI BBITIOTHEHBI,
1100 HEKOTOPbIE U3
BBITIOJTHEHHBIX 3a/1aHUN
coJepKaT He3HAUNTEIIbHbIE
OIIUOKHI

Xopouio - YpoBeHb
BBITIOJTHEHUS pa0OThHI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHMI, TEOPETHIECKOE
coJiepKaHne Kypca OCBOSHO
YaCTHYHO, HO MPOOEITHI He
HOCSIT CyIIECTBEHHOTO
XapakTepa, He00X0UMbIE
MTPAKTUYECKIE HABBIKHA PAOOTHI

3armmra TeMBI BKIIFOYAET
pelIeHue 3aa4 B Ay JMTOPUHU B
TEYEHUE OJTHOM Taphl U
MIPOXOJINT TOCIE U3yICHHSI
COOTBETCTBYIOIIETO

paszaena. buneresl cOCTOAT U3
BOITPOCOB, MO3BOJISOIINX
OIICHUTH CHOPMHPOBAHHOCTH
koMneTeHnuii. Ha oTBeTEI
orBoauTcA 1,5 gaca.
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C OCBOCHHBIM MaTEpHUaJIOM B
OCHOBHOM C()OPMHUPOBAHBI,
HEKOTOPbIE BUJBI 3aJaHUN
BBIIIOJIHEHBI C OIIMOKAMH.

Y 10BIETBOPUTEIILHO -
TeopeTtnueckoe comepx aHue
Kypca OCBOEHO 4aCTUYHO,
HEOOXOIUMBIC MPAKTUICCKUE
HaBBIKH PaOOTHI HE
c(hOopMHUPOBAHBI, OOJIBITHHCTBO
MPEAYCMOTPEHHBIX
IIpOrpaMMOH 3aJJaHul He
BBITIOJTHEHO; TIPH
JOIIOTHUTEILHOU
CaMOCTOSITEJIbHON paboTe Ha
MaTepuaioM Kypca BO3MOKHO
MOBBILIICHHE KaueCcTBa
BBITIOJTHEHUSI Y4eOHBIX
3aJaHUHN.

HeynoBneTBopuTenbHO -
Teopetnueckoe conepkanne
Kypca He OCBOCHO,
HE00XO0/IMMBbIE IPAKTUYECKHE
HaBBIKU pabOTHI HE
c(OpMHUPOBaHBI,
MIPEyCMOTPEHHBIE
IpOrpaMMOH 3a/1aHus HE
BBINOJIHEHBI

TecTtupoBaHue 1o NPOMAECHHON
TEME

Tect conepxut 20 3a7aHUM,
MIPaBUJIBHBIN OTBET Ha 1
3aJlaHue COOTBETCTBYET |
Oamty. Bpems TectupoBaHus -
30 munyT. CTyeHTy
MIPEAOCTABIISIETCS IBE TMOIBITKA
JUTSL TIPOXOKICHUS TECTA.
MaxkcuManbHast OlleHKa 33 TECT
- 20 6amnoB. Tect cunrtaercs
YCIIEUTHO MPONACHHBIM, €CITN
CTyaeHT nan He meHee 60%
MIPaBUIILHBIX OTBETOB (HaOpa
He MeHee 12 6ayioB).

TectupoBanue
OCYUIECTBIISIETCS, INOO MpH
IIOMOIIY KOMITBIOTEPHOU
CHCTEMBI TECTUPOBAHUS, THO0
C UCIOJIb30BAaHUEM BBIJAHHBIX
TeCT-3aJIaHui Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MuH. 3aTeM
OCYILECTBIISIETCA MTPOBEPKA
TecTa 3K3aMEHaTOPOM U
BBICTABIIIETCS OLIEHKA
COIIACHO METOANKHU
BBICTaBJICHUS OLIEHKH.

HIkana oueHnBaHUsI MPOMEKYTOYHON ATTECTANMM: IK3AMEH.

[Ikana orteHnBanus

Onucanue

OTiIu4HO

BrinonHeHs! Bce BUIbI Y4eOHOM paboThI, MPEAyCMOTPEHHBIE YUeOHBIM
mw1aHoM. CTyJIeHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUN, yMEHH,
HaBBIKOB TPHUBEACHHBIM B TaOdHMIaX TMOKa3aTesiM, OINEepUupyeT
NPUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSIMHU, HaBbIKAMHU, IPUMEHSET UX B
CUTYalUsiX MOBBIIIEHHON CIO0XHOCTH, HE HUCIBITHIBAECT 3aTPyAHEHUN
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MpU AHAJTUTHUECKHUX OIepalusaX, NepeHoce 3HaHUM M yMEHHIl Ha
HOBBIE, HECTAHJIAPTHBIE CUTYAI[UH.

Xopoo

BrimonnHeHBI BCe BUIBI YUeOHOM pabOTHI, TPEAYyCMOTPEHHBIE YUECOHBIM
w1aaoM. CTYJIEHT AEMOHCTPHUPYET YaCTUYHOE COOTBETCTBUEC 3HAHHM,
YMEHUH, HaBBIKOB MPUBEICHHBIM B TaOJIHIIaX MMOKAa3aTEIsIM, ONIEPUPYET
NpUOOPETEHHBIMU 3HAHUSIMH, YMCHHUSMHU, HAaBBIKAMHU, TPUMEHSIET UX B
CUTyallMsIX TIOBBIIICHHON CcIOXHOCTH. [Ipum 3TOM MOTryT OBITH
A0NYHICHBI HC3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHHUA IIPU
AHAIIUTUYCCKUX OIICpaludax, MEpPCeHOCE 3HAHUU U YMCHI/Iﬁ Ha HOBBIC,
HCECTAaHAAPTHBLIC CUTYyallN.

Y 10BIETBOPUTEIBHO

Beinonuens! Bce Bubl ydeOHOU paboThl, IPEyCMOTPEHHBIE YUeOHBIM
wiaHoM. CTyZIeHT JE€MOHCTPUPYET HENOJIHOE COOTBETCTBHE 3HAHUM,
YMEHHUM, HaBBIKOB MPUBEJCHHBIM B TaOIUIaX MOKa3aTelsM,
JIOMYCKAIOTCS 3HAYMTENbHBIC OIIMOKH, MPOSBISIETCS OTCYTCTBHUE
3HaHU, yMEHH, HaBBIKOB I10 Psy MOKa3aTesei, CTYACHT UCIIBITHIBAET
3HAYUTENbHbIE 3aTPYJHEHHUS [P ONEPUPOBAHUM 3HAHUAMHU U
YMEHUSMHU [P UX NIEPEHOCE Ha HOBBIE CUTYAlIUU.

HeynosnerBopurensHo

He Bemonmnen oauH wim Oojiee  BUIOB y4eOHOUM  pabOTHI,
MPEyCMOTPSHHBIX Y4eOHBIM TuUTaHOM. CTyJIEHT JSMOHCTPHPYET
MOJIHOE OTCYTCTBHE WM HEIOCTATOYHOE COOTBETCTBUE 3HAHUM,
YMEHHI, HABBIKOB TMPUBEJCHHHIM B TaOmUIaX MOKa3aTeNsiM,
JOTIYCKAIOTCS 3HAYUTEIbHBIC OIIUOKH, TIPOSBISAETCS OTCYTCTBHE
3HAHUM, YMEHUH, HABBIKOB MO PsIy MOKAa3aTeseil, CTyJAEHT HE MOKET
OTIEpUPOBATh 3HAHUSMU W YMCHUSMU TMPH HX TEPEHOCE HAa HOBBIC
CUTYaIIUH.

7.3. OueHoOYHBIE CPEICTBA

7.3.1 TeKywmii KOHTPOb

KoMniexkT 3anannid

JJI1 BBIIOJIHEHH pacyeTHO-Tpadguyeckux padort (PI'P)

no pucuummae «MaTreMaTHdecKHii aHAJIu3»

Teopus npenenos u nuddepeHunpopanue GyHKUMU OHON epeMEeHHO

1. Haiftu npenensr:

2

(2—n)2 —(1+n)

“=(2-n)

lim
"= (1+n)

2

n2
. (2n*+3
lim| ——
noe| 2n° +1

’

. 2x%+11x +15
lim—MM—

x—>-3 X+3

2n+1 _ 5n—1
Ilm n+2 n
now 3745

lim Jn+2-38n*+3

e Yn+5+n

3n+l
lim n(\/n2+1—n) "m(n—loj .

s , nowel N+l
. 4x?
I|mT
x=0 §jn° 3X .
. sin3x
|| . _ ctg7x
fim (1-3x)
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0, X<-rx
y=1<sinx, —z<x<0

. 7, x>0
2. UccnenoBaTh Ha HEMIPEPHIBHOCTD U BBHITIOJIHHUTH YEPTEXK:

3. Haiiti mpon3BoHYIO (QYHKIIHH:

2(3x3 +AX2 —X— 2)

y= 151+ x " y=Inarcsinv1-e®.

3t2+1
X = ,
3t
tg X — Ctg X ([t
= arctg —=/————, =sin| —+t|.
COS6X 5 1 .

= 27" =arctg® — In2
y 3sin(12x+1) y =arctg — +sinln2x

y:arctge’ln% y:(\/;)

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

4. CocTaBuTh YpaBHEHHS KacaTeJIbHOW M HOPMaJIM K JAHHON KPUBOH B TOYKE C aOCIIMCCOM

y=x>+8Jx—-32, x,=4.

5. IlpoBecTy MOHOE UCCIIE0BAaHUE U TIOCTPOHUTD TpaduK

DYHKIUHN HECKOJIbKHX IIEPEeMEHHbIX

L x? +3y°
1. HaifTu yacTHbIE IPOM3BOJHbIE BTOPOTO MOPAIKA, YOSIUTECA, UTO 29 — 2w Xy
yZ
M 50X M, (46
2. Haiitn rpaguent Gynkuun £ = f(XY) B Touxe O(XO’ yO) : \/; , 0( ,6) .
2 2
3. MccnenioBath Ha skeTpeMyM dyrkmro 2= X —X+Y +2Y
HNHuTerpupoBanune
BbIYHCIUTH HEONpeieJeHHbIe HHTErPaJIbl
i dx
——— X
2(x++/x  [x-27dx j(x+1)e dX, [xcos3xdx  [e*cosxdx
J dx f dx J' x+18 | x+1 jSinSde
x> —6x+18, ~x*+6x+5, (x-6)(x+2) x*+3 , “cos’x

X -
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Boluuciauthb ONpeaeJeHHbIC HHTErPaJbl

76 1 dx 1 el dx
3sin? xcosxdx —_— x —1)e*dx -
(I) ) g\/1+3xl g( ) , {x«/7+lnx,
? dx 2 1+x? . —I4 dx lx2+2xd
e — _ —ax
11++4/3x-2,  arctgx | 1(3x+5)* g x* +1

7’

NS =5 dx

2 .
————dx Ja—x%d 3sin® xcosxdx | ——
£ A1+ %2 ' £ X X’ l‘ 5 V1+3X

’ 7

—_—

1 X
dx
(x =1e*dx S
! '!.x\/7+lnx _

Heco0cTBeHHbIE MHTETrPaJIbI

1. YKa)KI/ITe, KaKoii 13 HeCOOCTBEHHBIX HHTCT'PAJIOB SBJISACTCA CXOLAIINUMCH
0 0 0

[Vxdx, [xPdx, [v/x°dx

1 1 1 .

© dx

2
2. BeaucauTh HUHTCErpal, YCTAaHOBUTD €TI0 CXOAUMOCTD WJIN PACXOAUMOCTD -« 1+x

o0
[Inxdx
3. Beraucnuth HUHTCIrpal, YCTAHOBUTL €T0 CXOAUMOCTD WJIN PACXOAUMOCTD 1

a dx

4. Beraucnuth HecOOCTBEHHBIN HHTETpall 0 VX | yCTAaHOBUTH €r0 CXOJIUMOCTD HITH

pacxoIMMOCTb.
1
dx
2
5. Bpruncautb HeCOOCTBEHHBIN MHTErpai -1 , YCTaHOBHUTH €0 CXOAUMOCTH UJIH
pacxoauMOCTb.

KpaTnbie nuHTErpasinl
1. I3MeHUTh NOPSII0K MHTEIPUPOBAHMS B ABOMHOM MHTErpae

6—

jdx fo (x, y)dy jdyzjyf (%, y)dx
a. o 2X b. © Jy ]

H(lO—xZ—yz)dxdy, D={(x,y)|1<x<2 0<y<2}
2. Berauciaute (P)

3. Beruncinurh
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J' (12x2y2 +16x3y3)dxdy;
D

D: x=1 y=x y=—x.
4. BelyuciauTe

1 (x* + y)dxdy,

(D) D — MHOX€ECTBO TOYEK IIIOCKOCTH, OTPaHUYCHHOC JIMHUAMUA

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

5. Haittu nnowmaab GpUrypsl, orpaHU4€HHON TaHHBIMU JTUHUSIMU
y=3/x, y=4e*, y=3,y=4.
—y? _
6. Haiftn mnomanp GUrypsl, orpaHHdeHHOMN mHmsiMu Y — X | Y =X+ 2

8. Haiiti 06BeM Tena, momydeHHoro BpamenneM Bokpyr ocu OY  purypsl, orpanuuenHoit

JINHUASAMU y:XB’ y=1 X:O.

9. Haiitu 06beM Tena, HojtydenHoro Bpamenuem Bokpyr ocu OX ¢urypsi, orpanuuennoit
maamsmu Y =X Y =X
KonTpoJbHbie paboTsl (IpUMeEpbI)

BapuaHTt

1. Tloctpouts rpaduk: Y = 3C082X
2. Haittu npenensi:

“m(5—n)2+(5+n)2 . 1-cos2x X2 —x>—-x-2
3y " (5-n) =(5+n)’ 2)@3 e 1 2) W 2xT r X2
"m\/XZ—X—l "m(l+xc052xjx12
4) In(x~1) 5) >0 1+xcosx ) ) 1@0 X _X+1
-X, X<0
X, 0<x<2
3, Xx>2

3. HccnenoBath Ha HEMPEPBHIBHOCTD U BBHIIOJHUTH YEPTEXK:
Bapuaunrt

!
1. HaiiT npou3BOAHYIO Yi:

y:arctg3ln£
a) X+ 2 6)
X3
sin(x—2y)+—=7x .
B) y r) x=e"'cost Yy=¢ cost

y=(vx)
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. (1 1 J
lim| =—
2. Haiit *>7\ X arctgx

3. IlpoBecTu MOIHOE UCCIIEOBAaHUE U TIOCTPOUTH IpaduK X,
Bapuanr.

au

Nel. BoraucauTb Npou3BOIHYIO IO HAIIPABIICHUIO OS u naiitn MOJYJIb BEKTOpA I'PaueHTa JJIs

X
U=2xy+——+12°

(bYHKI_II/II/I v y B TOYKEC A(6’9’ 1) B HaIIpaBJICHHUH, COCTABJIAIOIICM C OCIAMHA

3 6 /4
CoOSa=—, COSf ==, y<—
KOOpJAUWHAT YTJIbI 7 7 2

_ 2
Ne2. MicenenoBats Ha okcTpeMyM QyHKIo & = Xy(1—4x® —4y) =5 :

dz
Ne3. z=|n(y—x4), X=A/sint, y=coSt pum dt
Bapuaunt
Boiuucnume:
16
dx 2
2x+1)-Inxdx
1. l\/;—? 2, !( )
3x> -4 sin® 3x 2x-1
dx. dx. X
B.Ix2+4x 4 J‘cosz3x ,J’\/4—2x—x2
1. BBIYHCIUTH HHTETPAJIBL:
J‘xe”r2 I—dx
1 dx . > x-AInx _

N300pa3uth 00JIaCTh HMHTETPUPOBAHUS W W3MEHUTH MOPSAJOK HHTETPUPOBAHHS B IOBTOPHOM
UHTETpaje

0 25t
[dx [ 7Gxy

0
Boruncnute miomaab GUrypbl, OrpaHUYEHHON JHHHUSIMH

y=2-x>, y=nx.
BapuanT 3a1aHuil TPEHUPOBOYHOI0 TECTA.
3apaun

_arcetgdfx
1 yacTh 1. y=sinlnx, y’,y"—? 5 y= < , dy -7

y =3x° +xe*,%,=2[0x=0,1, [y —?

!
4. HaitiTn npou3BOIHYIO Y
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y=3 Sin4 X__3 arctg7x
y V0K 6) ¥ =X

e +X = C0S 3X

B) X r) X=cost+sint, y =sint—tcost

2
5. McceioBaTh Ha 3KCTPEMYM f(x)=(x-3)"(x-5) .

€
y=—
6. HaiiTu naTepBaibl MOHOTOHHOCTH X .
3
X
f (X)Z——16X [_51]
7. Haiitu HanGombliee, HaUMEHbIIIEe 3HaYeHUE (PYHKIIMU 3 Ha OTpe3Ke Bt
1
_ 2 x==
8. ITocTpouTh KacateiabHy0 K Tpaguky GyHKIUN f (X) = 3arccos x B TOUKE 2.
2 yacThb 9. Haiitu npepenst:
2 2
”m(3+n) ~(2+n) tg2x . x?24+2x-3 Iim@

N—o0 2 2 lim im——— ,[
1) (2+n)"=(1-n) 2)x0e” =1 3) >3x*+5x*+6x 4) 2 tg3x
3 yacthb

0, x<-7
y=3sinx, —z<x<0

. T, x>0

10. HMccnenoBaTh Ha HENIPEPHIBHOCTD U BBIOJIHUTD YEPTEXK:
3
X
X) =2

11. [IpoBecTH MoHOE HCCIEI0BAaHUE U TOCTPOUTH rpaduk X" -4,

Jlisg npoBeneHHs TEKYILIEro KOHTPOJsSl 3HAaHUM CTYJIEHTOB B JTUCTaHIMOHHOM ¢opMaTe B
pa3paboTaHHbIX Kadenapoit «MareMaTuka» OHIAWH-Kypcax MMEIOTCS MPOMEXYTOUHbIE (TPOOHBIE)

TCCTHI.

7.3.2. IIlpome:kyTOUHAsI aTTECTALMSA

KommuiekT Bonpocos
Bonpocel K 3K3ameHy

(151 oleHKH KOMIIeTeH i)

JAnddepennuanbuoe ucunciaenne GyHKIUiA 0THOH epeMeHHOM KomneTteHuum

[TonsiTne QyHKIIMOHATIBEHON 3aBUCUMOCTH, KiacCubUKaIus QyHKIIHIA.
OrnpeziesieHe U TUTIBI YUCIIOBOM MOCIEI0BATEIHbHOCTH

[Ipenen ynca0BOM MOCIEI0BATEIbHOCTH.

Apudmernueckue oneparyy Hajl OCIeI0BATEIbHOCTIMHU

Ycnosus CYILIECTBOBaHUS KOHEYHOI'0 npenena YK CIOBOU
nocyenoBarenbHOCTH (Teopembl Komm u BeiiepmTpacca)

Bropoii 3aMeuaTenbHbli peaen

IIpenen ¢ynkmuu. Omnpenenenus. [‘eoMmerpuyeckas HHTEpIIpPETAIUS
noHsITHsI nipeaena GyHkiwn. CBOWCTBA IPEIEIOB

beckoneyHo Maibie, 0eCKOHEUHO O0IbIIHE PYHKITUN

[IepBblii 3aMeUaTeabHbIN Npeaei
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BCCKOHGLIHO MaJIbIC BCIIMYUHEI. 3KBI/IBaJ'IeHTHBIe 6GCKOHCT-IHO MaJIbI€C U UX
HCIIOJIb30BAHUE MIPU BHIYUCIICHUHU TIpeIesioB. Ta0muIa SKBUBaJICHTHBIX
OECKOHEUYHO MAaJIbIX

HenpepbIBHOCTh PyHKIIUH B TOUKE M HA TIPOMEXyTKe. OTHOCTOPOHHUE
npeaensl. Knaccudukarus Touek pa3peiBa rpadguka

CaoiicTBa (yHKIMIA, HETIPEPBIBHBIX HAa OTpe3ke (Teopembl Beltepiurpacca,
bonwano — Komn)

[TpousBonnas. ['eomeTpuueckuii 1 GU3MIESCKHUIA CMBICI TPOU3BOIHOM.

Kacarenpnas u HOpMaJIb K IUTIOCKOM KpI/IBOI‘;I

Tabnuia npou3BOIHBIX OCHOBHBIX JIEMEHTAPHbBIX (PyHKIUN

CBsI3b MEX/1y CyILIECTBOBAHUEM ITPOU3BOIHON (DYHKIIMH B TOUKE U
HENPEPBhIBHOCTHIO (DYHKIIMU B TOU K€ TOUKE

[Tpou3BoiHas CyMMBl, IPOU3BECHUS, YaCTHOTO. [Ipon3BOAHAs CIIOKHON 1
oOpaTHOH QYyHKIMH

[TpousBogHAs MapaMeTpUUIECKU 3aJaHHONW (DYHKIINU

[IpousBoaHas GyHKIUY, 3a1aHHOI HESIBHO

JuddepenurpoBanue ca0KHOM MoKa3zaTeNbHON QYHKIUU

Huddepenuupyemocts. Juddepeniman. ['eomerpruueckuii cMbIca
muddepennmana

OcHoBHble TeopeMbl aAuddepeHimanbHoro ucunciaeHus (reopema dOepma,
teopema Poiis, Teopema Jlarpamka, Teopema Korm)

[IpaBuio Jlonurans

Muorowien Teinopa u ero cporicrBa. ®opmyna Teitnnopa. OcTaToOUHBIN
usieH Gopmyuiel Teitnopa B popme Jlarpanxka u I[leano

AcumnToThl rpaduka GyHKIUHA

OkcrpemyM. Heobxonmumoe ycaoBre 3KCTpeMyMa

OkcrpemyM. HeoOxomumoe yciioBue 3KCTpeMyma

JlocTaTouHBIE YCIIOBUS IKCTPEMyMa

JlocTatouHoe yciaoBue Bo3pacTaHus (yObiBaHMsl) GYHKIUU

Hawubonpiiee u HanMeHblnee 3HaUeHUS QYHKIIMHA Ha OTPE3KE

BrITyKJ10CTh, BOTHYTOCTB, TOUKA TIepernda. JlocraTouHoe ycioBue
BOTHYTOCTH (BBIITYKJIOCTH)

Heob6xomumoe ycnoBue Touku neperunoda. Jloctatounoe ycinoBue nepernda

O6m1as cxema MOCTPOCHUS U UcClieJoBaHUsl rpaduka GyHKIHH

OIlK-1

q)YHKHI/II/I HECKOJBbKHUX MEPEMEHHbIX

KomneTteHuumn

OmnpeneneHye 1 reOMETPUUYECKUNA CMBICH (DYHKIIMHU JABYX MEPEMEHHBIX

Jluauu ypoBHs GYHKIUU IBYX IEPEMEHHBIX

YacTHbie MMPON3BOAHBIC (bYHKIlI/II/I HECKOJIBKHX MMEPEMECHHBIX, UX
FCOMeTpI/I‘leCKI/Iﬁ CMBICJI

ODYHKINH HECKOJIBKUX NMEPEMEHHBIX, TOHSITHE MOJHOTO nuddeperimana

JlnddepenunpoBanne CI0KHBIX (GYHKINI HECKOJIBKUX MEPEMEHHBIX

[Ipon3BoHBIE BBHICIINX MOPSAKOB PYHKIIMH HECKOJIBKUX TEPEMEHHBIX.
Cwmemannsle npoussoansle. Teopema IlIBapna

[TpownsBoHas GyHKIIMU HECKOJIBKUX MEPEMEHHBIX 10 HAPaBIECHUIO

HpOI/IBBO,Z[HaSI I10 HAIIPAaBJICHUIO U TPAAVCHT CKAJIIPHOI'O I10JIA

OKcTpeMyM (PYHKIMH HECKOJIBKUX MEPEMEHHBIX

HeoOxonumoe 1 10CTaTOYHOE YCIIOBUS IKCTpEMyMa (PYHKIUH IBYX
NIEpPEMEHHbIX

OIIK-1

HHTerpasibHOE HCUHNCICHHE

KomneTteHuumn
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[TepBooOpasnas, HeonpeaeIeHHbIH nHTerpai. Tabmuiia OCHOBHBIX
HMHTETPAJIOB

3aMeHa repeMeHHON U MHTETPUPOBAHKE 10 YACTSIM B HEOIPeIeJICHHOM
WHTErpajie

HHTerpupoBanne ¢ moMOIIbIO OIBEACHHS MO 3HAK AuddepeHnnana

HHTerpupoBanue palMoHaIbHBIX Apo0eit

WHTerpupoBaHue M0 4acTsM U 3aMEHa IIEPEMEHHON B ONPE/ICICHHOM
UHTETpae

HHTerpupoBanue TPUrOHOMETPUYECKUX (DYHKIMN, OCHOBHBIE IPUEMBI

WuTerpupoBanue uppaoHaibHbIX (QYHKIMMA

yHI/IBepcaHLHaH TPUTOHOMCTPHUUICCKAA IMOJACTAHOBKA

OnpeneneHHblid HHTErpall U ero cBoricTBa. Popmyiia HeroTtoHa — OIIK-1
JleiiOHu1a

[TpunosxeHus onpeaeseHHOr0 HHTETpaa K PEIICHUIO TEOMETPHUECKIX U
¢bu3nUecKux 3a1aq

Brrancienue nnomaz[eﬁ C IMIOMOIIBIO ONMPEACTICHHOI'O MHTEI'paia

Brrunciienue miomaan v JJIMHBI KPUBOM, 3aIaHHON YPAaBHEHUSIMU B
napameTpuieckoun dhopme

Brruucnenue mionaay KpUBOJIWHEWHOIO CEKTOPA B MOJISIPHBIX
KOOpJAMHATAX

Brranciaenue JJIMHBI AYTHW ¢ TIOMOIIBIO OIIPCACJICHHOIO MHTCTpaJia

Brluncnenue JIMHbL 1yrd KpUBOH, 3aJaHHOM IApaMETPUYECKU

Brrunciienue oobema Tenna BpaeHus ¢ TTOMOIIBI0 ONPEIeICHHOTO
UHTErpaja

Brrancienue Ijiomaay MOBEPXHOCTHU TEJIa BpallICHU A

HecoOcTBeHHbIe HHTErpaibl IEPBOro U BTOoporo tumna. [lousatus
CXOJIMMOCTH M PACXOJMMOCTH HECOOCTBEHHOI'O HMHTErpaa

HecoOcTBeHHBIE HHTETrpabl OT PA3PhIBHBIX (QYHKIUI

Tunosbie BapuaHTbI O0UIETOB
no pucuummae «MaTreMaTHYecKHii aHAJIu3»

MUWHUCTEPCTBO OBPA30BAHMS 1 HAYKI POCCHUICKOIT ®EJIEPAITIN
®EEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VYPEXXJIEHUE BBICIIIET'O OBPA30BAHUS
«MOCKOBCKHI MTOJIMTEXHUNYECKHW YHUBEPCUTET»
(MOCKOBCKMHI1 TIOJIUTEX)

How

dakynbTeT 0a30BBIX KOMIETEHIUH, Kadenpa «MatemaTtuka»
Huciunnubaa  «MaTeMaTu4ecKkuil aHaIu3»

OopasosarensHas nporpamMma 01.03.02 «IIpuknanHas MaTemMaTuka ¥ UHOOPMaTHKa
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

[TepBooOpa3nas, HeonpeaeIeHHBIN HHTErpall. Tabinia OCHOBHBIX HHTETPAJIOB.
dx

o 4
BBIYuCIUTE HEONIPEIeICHHBIN HHTETPAJl Y5-x+/5-x

Haiitu rpaguent ¢pyHKuuu Z=YVXY B rouke M, (1,4) .
VYkaxure, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SIBJISIETCS CXOMALIMMCS
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Tx/;dx, Tx‘3dx, T\/Fdx
1 1 1 .

—X
5. HaiiguTe S5KCTpEMyMBbI U TOYKH nepernda GyHkuun Y = (x-D)e ™,

YTBepkIeHo Ha 3aceqanuu kadeapsl MaTeMaTuku « 31» 03 2026 r., mporokoin Ne 7

3aB. Kadeapoi 0.M. bapaHosa / /

MMHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30BAHU S POCCUNCKOM ®EJIEPALIAN

OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

YYPEXJEHHWE BbICIIEI'O OBPASOBAHUA
«MOCKOBCKHUH NOJTUTEXHUYECKAHU YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

dakynbTeT 0a30BBIX KOMIICTCHIINH, kadenpa «MaremaTuka
JucuunnuHa «MaTeMaTHYeCKUl aHAJIN3)
O6pazoBatenpHas mporpamma 01.03.02 «IIpuknagnas maTemaTuka U UHPOpPMaTHKa
Kypc 1, cemectp 2

IK3aMeHANMOHHBIN OmJteT Ne 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO U BTOpOro Tuna. [IoHATHS cXOAUMOCTH U PAaCXOIUMOCTH

HeCO6CTBeHHOFO I/IHTeraJIa.
t 2t?
o o X = 3 y = 3
2. Haiitu npou3BoaHy0 QyHKIINU, 3aJaHHON TapaMeTPHUUECKH 1+t 1+t°,

=X —X+y +2y
7.6
[3sin? xcosxdx

4. BpIUMCINUTH ONPEJCICHHBIN HHTErpan 0

3. HccnenoBarh Ha 3KCTpeMyM (YHKITHIO

5. Haiiti 06BeM Tena, momydeHHoro BpamenueM Bokpyr oct OX  durypsl, orpanmdennoi

x=0

— y3 —
JIMHUAMHA y=X, y_l’

YTBepxkaeHo Ha 3acemannu kadeapsl MareMatiukd «_31» 03 2026 r., mpotokon Ne 7

3aB. kadempoii O.M. Bapanosa / /

I[J'IH MMPOBCACHUSA IIPOMEIKYTOUHOI'O KOHTPOJIA 3HaHWH CTYACHTOB B AIMCTAHINMOHHOM (bopMaTe

B pa3paboTaHHbIX Kadenpoi «MareMmaTuka» OHIalH-Kypcax UMEIOTCS HTOTOBBIE TECTHI.
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