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1. Hean, 3a0a4m ¥ IVIAHUPYeMble
pe3yJIbTaThl 00y4YeHHus 10
AUCIHHUIIMHE

K OCHOBHBIM yes1sim OCBOCHUS TUCHUILTUHBI «MaTeMaTHUECKUI aHAIN3) CIIEAYEeT OTHECTH:

- BOCIIUTAHHUE Y CTYJEHTOB O0IIEH MaTeMaTHuYeCKON KyIbTYpHhI;

- MpUOOpPETEHHE CTYICHTaMH [IIMPOKOT0 KPyra MaTeMaTHYeCKIX 3HAHUH, YMCHHIA U HABBIKOB;

- pa3BUTHE CITIOCOOHOCTHU CTYACHTOB K HHIYKTUBHOMY U JI€AYKTUBHOMY MBIIIJICHUIO HAPSILY
C pa3BUTHEM MaTEMAaTUYECKON UHTYUIINH,

- YMCHUC CTYACHTAMU Pa3BUBATbh HABBIKU CAMOCTOATCIIbHOI'O U3YUCHUS y‘IGGHOfI u HaquOﬁ
JUTEPATyphl, COACPIKAIICH MATEMAaTHIECCKUE CBEJICHHS U PE3YJIbTaThI;

- INOAIOTOBKY CTYACHTOB K ACATCIBHOCTH B COOTBCTCTBHU C KBaJII/I(i)I/IKaI_II/IOHHOfI
XapaKTEPUCTHKON OakajaBpa 10 HallPaBICHHIO, B TOM 4Kciie (OpMUpOBaHHE YMEHUI UCIIOIB30BATh
OCBOCHHBIC MAaTCMAaTUYCCKUEC METOAbI B HpO(l)eCCHOHaJIBHOI;'I NCATCIIBHOCTH.

- IOATOTOBKY BHICOKOKBATU(UIIMPOBAHHBIX KAJPOB, BOCTPEOOBAHHBIX B YCIOBUSX U (PPOBOI
TypOYJIIEHTHOCTH U BBICOKHX TE€XHOJOTHYECKUX PUCKOB COBPEMEHHOMN II(PPOBOH IKOHOMHUKH.

K OCHOBHBIM 3a0auam 0CBOCHHS TUCIUILTHHBI «MaTeMaTHUECKUI aHATTN3 CIICIyeT OTHECTH:

- OCBOGHHE CTYyJIEHTAMH OCHOBHBIX IOHSTHH, METOJO0B, (HOPMUPYIOIIUX OOIIYIO
MaTeMaTHYECKYIO IMOATOTOBKY, HEOOXOIUMYIO JIJIsl YCIICITHOTO PEIICHUS IPUKIIAIHBIX 3a/1a4;

- ¢opMUpOBaHHE y CTyJeHTa TpeOyeMoro Habopa KOMIICTCHIIUN, COOTBETCTBYIOIIUX €r0
HAIPABJICHUIO TIOJATOTOBKU M 00ECIICUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OOyyenne 1o gucHUIUIMHE «MareMaTUyecKuid aHalu3» HalpaBieHO Ha (OPMUPOBAHUE
y oOyyatomuxcs ciuenyromux komnereHuuid B coorBercTBUM ¢ PI'OC 01.03.02 (ypoBeHb
OakanaBpuata) 1o HampasyieHuro nmoarotoBku 01.03.02 IIpukimanHas MaTeMaTuka U HH(pOpMaTHKa,
yTBepAKAEHHBIM NprkazoM MunHoOpHayku Poccun ot 10.01.2018 Ne9 (peg. ot 27.02.2023):

Kon m HamMeHoBaHMe NuaukaTopbl JOCTHKEHUS
KOMIIeTEeHI[N I KOMIIETeHIINH
OIIK-1. CnocobeH mpUMEeHSTh HNOIIK-1.1 Ucnionb3yeT METO b
dbyHIaMEeHTaIbHBIC 3HAHUS, TIOJTYUCHHBIC B MaTeMaTUYeCKOTO aHaJln3a U MOJICITUPOBAHMS
00J1aCTH MaTeMaTUYECKHUX U (WK ) JUISL pEeIIeHUs TPUKIIAIHBIX 33724 B
€CTECTBEHHBIX HayK, npodeccuonanbHoOM chepe
Y UCTIOJIb30BaTh X B MPO(ECCHOHATBHOM HOIIK-1.2 YmMmeeT ucoab30BaTh OCHOBHEIC
JIeATEeIIbHOCTH 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUTLIINH B

npohecCuOHATBHON JesITeNbHOCTH,
MIPUMEHSATh METOJIbI MATEMATHYECKOTO
aHaJIM3a U MOJICIIMPOBAHUS TEOPETUYECKHUX U
AKCTIIEPUMEHTAIBHBIX HCCIICIOBAHUI




2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPorpaMMbl

JucuuriuHa OTHOCUTCS K o0s3arenbHOM uacth Onmoka bl: Moaynbe «Maremarndeckue W
€CTECTBEHHO-HAYYHbIE JUCITUTUTUHBIY.
Hucnurnimuna 6a3upyercs Ha CIeAyIIIeH, MPOHACHHOW TUCIUTIINHE:
- TUHEeHas anreopa.
Hucnurnmuna «MaTteMaTH4ecKuil aHaIu3y JIOTHYECKHU CBs3aHa C MOCISAYIOIMMMH JTUCIUIUIMHAMM:
B obszamenvroil wacmu:
- MaTeMaTHYECKNM aHaJIu3;
- (husuka;
- MPOrPaMMHPOBAHHUE;
- OCHOBBI MEXaHUKH;
- OCHOBBI MaTePHUAIIOBEICHUS U CONTPOTUBIICHUS MaTEPHAJIOB;
- aHAJIMTHYECKasl JUHAMHKA ¥ TeOpHUs KOJIeOaHU;
- METOJI KOHEYHBIX 3JIEMEHTOB;
- muddepeHmalIbHBIC YPaBHEHUS U KOMIUICKCHBIN aHAIN3,
- YpaBHEHUSI MaTeMaTH4eCKON (DU3HKHU;
- TEOpHS BEPOSITHOCTEM U MaTeMaTU4eCcKasi CTATUCTHKA.
B uwacmu, popmupyemoii yuacmuuxamu 06pazoeamenbHbiX OMHOUEHULL:
- IMHAMHKA U TPOYHOCTh OECIMIIOTHBIX TPAHCTIOPTHBIX CPE/ICTB;
- TeOpHUs aBTOMATHUYECKOT'0 YIIPaBJICHUS TPAHCIIOPTHBIX CPEJICTB;
- UHTEJJIEKTYaJIbHBIE CUCTEMBI YIIPABIICHUS TPAHCIIOPTOM.
B uacmu snexkmuenvix oucyuniun:
- YUCJIEHHBIE METO/IBI;
- METOIbI BEIYUCIECHHUH.

3. CTpykTypa u cofep:kaHue TUCUUILIHHBI

OO0mas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 4 3aUeTHBIE eIUHUIIBI -144 gaca.

3.1. Buasl y4eOHoii padoThbl U TPYA0EMKOCTh

N Koanuectn
n/n Bup yuyeoHoi padoTbi ° crBo Cemectp 2
4acoB

AyIMTOPHBIC 3AaHATHS 72 72
B ToM ynce:
Jlexun 18 18

1.

CeMuHapcKue/mpakTHYeCKHe 3aHATHS 54 54

2.
JlaGopaTopHbIe 3aHATUS - -
CamocrosiTesbHast padora 72 72
IIpome:kyTouHasi aTTeCTALMSA




OK3aMCH

Hroro 144 144

3.2. TemaTuyecKuii MJIaH U3yYeHHUsT TUCUUILTHHBI

Pa3zgeanl/TeMbl

JUCIHUILTHHBI

TpynoeMKoOCTb, Yac

Be
ero

AyauTopHasi padora

Cemunap | JIabop | [Ipakr
Jle CKue/ | aTopH |HMYecKa
KI[ |TIpaKTHY | bIe s
707 €CKHe |3aHATH | HOATOT
3aHATHSA s OBKa

Camo
CTOAT
eJIbHA

pador

Paznen 1. JuddepenunanbHoe
HCYHUCJIeHHe (PYHKIUH OHOM
nepeMeHHOI.

62

8 22 0 0

32

11

YuclioBas NOCIeo0BaTEILHOCTD.
[Ipenen yucnoBoit
IIOCJIEJOBATEIILHOCTH 1 €r0 CBOMCTBA.
[TpaBuna npeneapHOTO Nepexoa.
Oynxkius. [penen pynkumu.
Teopemsl 0 mpenenax GyHKIUU.

Brigaua 3amanuii PI'P Ne 1 o
MaTeMaTUYeCKOMY aHaIU3Y.

1.2

IIepBbIil 1 BTOPOH 3aMeydaTeIbHbIE
npezAeisl. beCkoHeYyHOo Malble U
0ECKOHEUHO OOJIbIINE BETUUNHBI.
DOKBHMBaJICHTHbIE OECKOHEYHO MaJible
BelnU4yuHbl. PackpeiTue
HEOIPEACICHHOCTEN Pa3HOrO TUIIA.

1.3

HenpepbIBHOCTh QYyHKIMI B TOUKE U
Ha npoMexxyTke. OTHOCTOpOHHUE
npenensl. Touku pa3pbiBa GpyHKIUY,
UX KJaccuuKaims.

1.4

[TpousBoaHas GyHKIUU.
I'eomeTpuyeckuil 1 MEXaHUYECKHUI
CMBICII ITpou3BOAHOM. [IpaBuiia
muddepeHpoBaHus 1 HOPMYJIbI
BBIUUCIICHUS TPOU3BOAHBIX. Tabnuma
IIPOU3BOJHBIX OCHOBHBIX
arieMeHTapHbIX QyHKIMHA. TexHuka
g depeHIIMpOBaHUS




1.5

Huddepennman. [IpousBoansie n
Qg QepeHIanbl BBICIINAX MOPSIKOB.
[TpuGnmKeHHbIC BEIYUCIICHHS C
MOMOIIBI0 AU(GEepEeHIINATIOB.

1.6

[IpaBuno Jlonurans. ®opmyna
Telinopa. PaznoxeHus OCHOBHBIX
aJeMEHTapHBIX QYHKIUH 110 hopmyIie
Teitnopa. [IpubanxeHHbIe
BBIYHCIICHHS C TOMOIIBI0 (hOPMYJIIbI
Tennopa.

1.7

OCHOBHBIE TEOPEMBI

QG QepeHINaTbHOTO HCYUCTICHHUS.
MOHOTOHHOCTH (PYHKIIHH,
skcTpemyMbl. HeoOxomumebie
JOCTaTOYHBIC YCIOBUS MOHOTOHHOCTH,
JIOKAJIbHOTO KCTpEMyMa.
HccnenoBanue BBITYKIOCTH rpaduka
¢ynkuuu. Touku nepernda.

1.8

OOm1ast cxema uccie1oBaHust (QyHKITHH
u octpoeHus ee rpaduka. CBoiicTBa
(GyHKIMH, HETTPEPBIBHBIX HA OTPE3KE.
Haubonbiiee u HaMeHbIlIee 3HAYCHUS
(GyHKIMK Ha OTpE3KE.

CamocrositenbHas padora Nel Ha
ceMHHape 1o QyHKIUAM OJHOU
MePEMEHHOMN

Pazjnen 2. ®yHKUHA HECKOJIbKHX
nepeMeHHbIX.

24

12

2.1

IIpenen u HenpepbIBHOCTE. OCHOBHBIE
CBOMCTBA HEMPEPHIBHBIX (PYHKIIUM.
Yactable npon3BoaHbIe. [ToaHbIH
muddepenmman.

Brigaua 3amanuii PI'P Ne 2 o
(GYHKIMSIM HECKOJIBKUX TIEPEMEHHBIX

2.2

ITpou3BoiHBIE CIIOKHOM (DYHKIMU
HECKOJIbKUX MTEPEMEHHBIX. YacTHbIE
MIPOU3BO/IHBIE U TU(dEepeHIaIbI
BbICHINX NOPsAAKOB. Teopema llIBapua.
[Ipon3BoHas 110 HAIPABJICHUIO.
I'panueHrT.

2.3

DKCTpeMyM (PYHKITUN HECKOJIBKHX
nepeMeHHbIX. HeoOxoaumbie u
JIOCTaTOYHBIE YCIOBUS SKCTpPEMyMa.




CamocrositenpHast padota Ne2 Ha
ceMuHape 1o QyHKIUSIM HECKOIBKUX
MIEPEMEHHBIX

Pasnen 3. UnTerpanbHoe
HCUYHCIeHne

58

24

28

3.1

[TepBooOpasnas. HeonpeneneHHsrit
MHTETpaj U ero cBoiicra. Tabmuma
MHTETPAJIOB OT OCHOBHBIX
3JIEMEHTapHBIX QyHKIMNA. MeTos
HEIOCPEJCTBEHHOI0 HHTErPUPOBAHUS.

Brimaua 3amaguit PI'P Ne 3 o
WHTETPAIbHOMY UCUHCIICHUIO

3.2

WuTerpupoBanue ¢ HOMOIIBIO 3aMEHBI
NepeMEHHOH, TOBEICHUEM I10]] 3HAK
maddepennmana. Meron
MHTETPUPOBAHUS MO YaCTIM

3.3

WuTerpupoBanue palnoHaIbHbBIX
npo0ei HHTErPUPOBAHNE HEKOTOPHIX
BHJIOB UPPALIMOHATIBHBIX U
TPUTOHOMETPUYECKUX (DYHKIIHIA.

3.4

3aaun, TPUBOIAIINE K IIOHATHIO
orpeeeHHoro uarerpana. CBoicTaa
orpezeaeHHoro uuTerpaina. @opmyia
Hrrorona-Jleitouuma. 3aMmena
[IEPEMEHHON M HHTETPUPOBAHHE I10
qacTiaM B OHpe[[eJIeHHOM I/IHTeraﬂe

3.5

[IpunoskeHus onpenenreHHoro
MHTETpaja B TEOMETPUH U MEXaHHKE
(BBIUKCIIEHUE TIJIOMIAIEH TITOCKUX
¢buryp, JUIMHBI KPUBOH, 0OHEMOB,
TIJI0IIA IeH TTOBEPXHOCTH ).

3.6

HecoOcTBeHHbIE HHTETrpabl IEPBOTO U
BTOPOI'0 poAa, UX CBOMCTBA.

3.7

3aznauu, IPpUBOIAIIME K KPATHBIM
HWHTErpajaM. /[BOWHON U TPOWHOU
MHTETpaJbl, UX CBOWCTBA.
Brrunciienne ABOMHBIX UHTETPATIOB
CBEJICHUEM K IIOBTOPHBIM.
I'eomeTpuueckue u pusnyeckue
IIPUJIOKEHUS] KPATHBIX MHTEIPajIoB.
KoHnTtponbHOE TecTupoBanue

10

Hroro

144

18

54

72

3.3. Conep:xaHue pa3/ie0B AUCUHIITHHBI




BBenenue

[Ipeamer, 3amauu U cojepkaHue TUCHUIIMHBIL. OCHOBHBIE 3TAmbl PA3BUTUS JAUCIUIUIMHBIL.
CrtpykTypa Kypca, ero MecTo 1 poJjb B OATOTOBKE OakanaBpa, CBA3b C IPYTUMH JIUCHUIUITMHAMU.

Paszgea 1. Iuddepennuanbuoe ucunciaenne GyHKIUil OTHOH NepeMeHHOM

Tema 1. YucnoBas nocneaoBatenbHOCTh. [Ipenen 4uciIoBOM MOCIEA0BATEILHOCTH U €r0
cBorictBa. Oynknus. [Toctpoenue rpaduxoB pynkmuit. [Ipenen ¢pynkiun. OCHOBHBIE TEOPEMBI O
npeznenax ¢pyHkuuu. [lepBoiii 1 BTOpoii 3aMeuarenbHblie npeensl. CpaBHeHHE OECKOHEYHO MaJbIX U
0eCKOHEYHO OOJBIINX BEIMYMH. DKBUBAJICHTHBIE OECKOHEYHO MaJjible BEIHUHHBI.

Tema 2. HenpepbIBHOCTh PYHKITUI B TOUKE U HA MPOMEXYyTKe, ToukH pa3pbiBa GyHKIIUU, UX
kiaccudukanus. AcCUMOTOTH rpaduka GyHKIIMU, UX KIacCUpUKAIIHS.

Tema 3. IlpousBoanas ¢yHkiuu. I'eomerpuyeckuii U (U3NIECKUN CMBICT MPOU3BOJHOM.
[TpaBuna auddepenurpoBanus U (HOpMyIbl BBIYUCICHUS MPOU3BOIHBIX. Tabiuiia MpOu3BOJHBIX
OCHOBHBIX 3JIEMEHTApHBIX (PYHKIMI. Brrarcienne npon3BoAHBIX (QYHKIUH, 3aJaHHBIX Pa3InYHbIM
00pazomM.

Huddepennnan. IIpousBognpie u auddepeHransl BRICIIAX MOpSAKoB. [IpubiamkeHHbIE
BBIUMCJICHHSI C TOMOIUIBIO AU PEpeHIINANOB.

Tema 4. IlpaBuno Jlonuransa. Popmyna Teitnopa. PackpeiTue HeonpeneneHHOCTEN
pa3iauyHOro Tuma. Pa3noxeHue OCHOBHBIX JJeMeHTapHbiX (yHKuuii mo ¢opmyne Teitnopa.
[Tpubim>xeHHbIE BEIYUCICHUS C TTIOMOIIBIO hopmysl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl AU(HEePEHIINATLHOTO UCUNUCICHUSS. MOHOTOHHOCTh (PYHKIIUH,
9KCTpeMyMbl HeoOXoauMble u JTOCTaTOYHBIE YCJIOBHS MOHOTOHHOCTH, JIOKAJBHOTO JKCTpEMyMa.
HccnenoBanue BoITYKIOCTH rpaduka ¢pyHkiuu. Touku neperuba rpaduka GyHKIUH.

OOmas cxema uccieoBaHusl QYHKIMM M NOcTpoeHus ee rpaduka. CpoiicTBa (QyHKUUH,
HENpPEepBIBHBIX Ha oTpe3ke. Hauborbiee u HanMeHblee 3Ha4eHUs (QyHKIMU Ha OTPE3Ke.

Pazpnen 2. Iudpepennuaibaoe ucunciaenne GyHKIMA HECKOJIbKUX MepeMeHHbIX

Tema 1. @yHKIIMN HECKOJIBKUX IIEPEMEHHBIX. JINHUN U IOBEPXHOCTH YpOBHs. YacTHbIE
npousBoaHbie. [lonubii quddepennunan. IlponsBoaHble ClI0XHON (QYHKIIMN HECKOJIBKUX IEPEMEH-

HbIX. YacTHbIE TPOM3BOAHBIE U MU depeHInansl Beicunx nopsakos. Teopema [Bapua.

Tema 2. [IpousBonnas no HampasieHuto. ['paauent. KacatenbHas k kpuBoil. KacarenpHas
IUIOCKOCTh ¥ HOpMajb K noBepxHocTu. ®opmyna Teitnopa. DkcTpeMyM (QYHKIIMM HECKOJIBKHX
nepeMeHHbIX. Heo0Xxoqumble 1 10CTaTOUHbIE YCIOBUSI SKCTPEMYMa.

Pa3znen 3. UHTerpasbHoe HcHucIeHHe

Tema 1. IlepBooOpasHas. Teopema cCylIecTBOBaHUS HEONPENEIEHHOIO0 MHTErpaa.
Heonpenenenuslii uHTErpa U ero cpoicrBa. Tabiuila UHTETPAJIOB OT OCHOBHBIX 3JIEMEHTapHBIX
byHkuuit. MeTo HemocpeICTBEHHOTO HHTETPUPOBAHUS.

MeToapl MHTETPUPOBAaHUS C TOMOUIbIO 3aMEHbl IMEPEMEHHOW, TOJBEACHUEM IIOJl 3HaK
muddepenmana. MeTon HHTETPUPOBAHUS 110 YACTSM.

WuTerpupoBanue panyoHaibHbIX Ap0Oel, HHTErpUPOBaHNE HEKOTOPHIX BUAOB UpPPAIlMOHATBHBIX U
TPUTOHOMETPUUYECKUX (YHKLIUH.

Tema 2. 3agaum, NpuUBOIAIIME K MOHATHIO ONPENEICHHOro uHTerpana. OnpeneneHHbIN
UHTETpaJl, €r0 CBOWCTBA. YCIIOBUS HMHTETPUPYEMOCTH. IHTerpan ¢ NEepeMEHHBIM IPENEIoM
uHTerpupoBanus. @opmyna HproTona — JleiiOHuna. 3ameHa NepeMEHHOM B OIpe/leIeHHOM
UHTETpaIe.

[IpunoxxeHus onpeesieHHOro UHTErpajja B TEOMETPUN U MeXaHUKe (BbIUMCIICHUE TUIoLaien
IUIOCKUX (UTYp, JUTMHBI KPUBOM, 00BEMOB.



Tema 3. HecoOcTBeHHBIE HMHTErpajibl MEPBOIO U BTOPOro poxaa (mo OecKOHEYHOMY
IPOMEXKYTKY, OT HEOTPAaHUYEHHBIX (PYHKIIMI Ha KOHEYHOM IPOMEXKYTKE), UX CBOMCTBA.
Tema 4. 3anaun, npuBoAsIIME K KPaTHBIM UHTETpajiaM. J[BONHOM U TPOHHOW MHTErpabl, UX
cBoiicTBa. [IpaBuia BeIYMCICHUS IBOMHBIX UHTETPAJIOB.

3.4. TemaTuka NPaKTHYECKUX 3aAHSITUH MO TUCHUIIHHE
«MareMaTHYeCKNHA aHAIN3»

Ne Tema 3ansiTHA

1/

1 Paznen 1. DieMeHTBI MATEMATHYECKOI'0 AaHAJIH3A.

Yucnosass 1nocienoBareabHOCTh. IIpenen 4ucinoBoW 1OCIIENOBAaTENBHOCTH U €T0
cBoiictBa. [IpaBmia npenensHoro nepexoma. Oyukmus. [Ipenen Gynkmuu. Teopemsl o
npenenax Gyakiuu. IlepBeiii U BTOpOil 3aMevaTenbHbIe PeIeIbl.

2 CpaBHeHHEe OECKOHEYHO MAaJbIX M OECKOHEUHO OONbIINX BEIMYMH. DKBUBAJICHTHBIC
0ECKOHEYHO MaJIbIe BEJTMYUHBI.

3 PackppiTHe Heolpe1eIeHHOCTEH Pa3IuYHOro THIIA

4 HenpepriBHOCTS (hyHKITUI B TOUKE U HA IpoMexXyTKe. OTHOCTOpOHHME TIpeneibl. Touku
paspeiBa pynkun. [Ipumepsr pemenus 3amaq

5 [IpousBonnas ¢yukuuu. IIpaBuna muddepenuupoBanus U GOPMYyIbl BBHIYUCICHUS
pou3BOAHBIX. TexHuka nuddepeHmpoBaHus

6 HuddepenuupoBanre  oOpatHbIX  GYHKIUH, (GYHKIOUH, 3aJaHHBIX  HESBHO,
napaMeTpUIecKy, Jjorapudmudeckoe mudhepeHpoBaHne

7 Hubdepennman. ['eomerpuueckuii cmbicn  auddepennuana. [IpousBomHbie H
muddepeHransl  BBICIIUX MOPIAAKOB. [IpuOMmKeHHbIE BBIYMCIEHUS C ITOMOIIBIO
muddepeHIraos.

8 [IpaBuno Jlonurana. @opmyina Teistopa. PackpbiTe HEONPEAECICHHOCTEN Pa3IUYHOIO
tumna. Pa3noxeHusi OCHOBHBIX 3JIEMEHTApHBIX (YHKIMIH 1o Gpopmysne MakiiopeHa.

9 [TpubnmkeHHbBIC BBIYUCIICHUS C TIOMOIIBIO popmyisl Teitnopa.

10 | INomHoe nccnenoBanne GyHKIUH U mocTpoeHue rpadukos. [Tpumepsl

11 | IHonHoe uccnenoBanue GyHKUUN U ocTpoeHue rpadukos. [Ipumeps! (IpoJoIKeHUE)
CamocrostenbHas padota Nel Ha ceMuHape 1o QyHKIMSIM OAHON EepEMEHHOM

12 | Pazgen 2. ®OyHKIMH HECKOJbKHMX NepeMeHHbIX. JIMHMM M MOBEPXHOCTH YPOBHS.
YactHble pou3BoIHbIE U Au(depeHIran NepBoro nopsjaka.

13 | [onuwit quddepenuman. I[IpousBoansie cnoxHoi ¢yHkumu. [IponsBonHas GpyHKuuH,
3aJJaHHON HesBHO. YacTHBIE TMPOW3BOAHBICE U U (GEPEeHINATBl BBICIINX TOPSIKOB.
Teopema IlIBapua.

14 | IIpousBoaHas 10 HANPABJICHHIO. [ paueHT.

15 | DkcrpemyM (yHKIMH HECKOJIBKHX MepeMeHHbIX. HeoOXoaumMble 1 JOCTaTOUHBIE YCIIOBHS
HKCTpEMyMa.

16 | CamocrosiTenbHast paGora Ne 2 Ha ceMuHape MmO (YHKOHSIM HECKOJIBKHX
nepeMeHHBIX

17 | Pa3nen 3. UHTerpajbHoe HCUMCTIEHHE
[lepBooOpasznas.  HeompeneneHHblii  wHTErpal W €ro  cBoicTtBa.  Meton
HETIOCPEJICTBEHHOTO WHTETPUPOBAHUSI.

18 | UnTerpupoBanue ¢ TMOMOINBIO 3aMEHBl IEPEMEHHOW, IMOJBEJACHHUEM O]l 3HaK
muddepennnana. MeTos1 MHTETPUPOBAHUS IO YaCTIM

19 | UnTerpupoBanue pailoHAIBHBIX JpoOel, HMHTErpUPOBAaHME HEKOTOPHIX BHUJIOB
MppaIMOHATLHBIX (DYHKITHIA

20 | MHTerpupoBaHnue TPUTOHOMETPHUECKUX (DYHKITHH.
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21 | Beriuucnenue ompeneneHHbIX HHTErpaioB mo (opmyne HeroTona-JlelOnumna. 3ameHa
MIEPEeMEHHON ¥ MHTETPUPOBAHUE TI0 YaCTSIM B ONPEJICTICHHOM HHTETpalle.

22 | IlpunokeHus OINpPEAEICHHOr0 HWHTErpajia B TEOMETPUU M MEXaHHKE (BBIYHCIICHHE
TIONIAIeH TUIOCKUX QUTYp, JJTMHBI KPUBOK).

23 | [lpunokeHusi OIpeNEICHHOrO0 HWHTErpajia B TEOMETPUU M MEXaHHKE (BBIUYMCICHHE
00BEMOB, IIJIONIAICH MOBEPXHOCTH).

24 | HecoOGCTBEHHBIE MHTETPAJIBI IEPBOTO M BTOPOTO POJIa, UX BBIYUCIICHUE.

25 | 3amaum, TMPUBOJAIIME K KpaTHBIM WHTETpaliaM. BbIuuclieHWe JBOWHBIX HHTETPAJIOB
CBEJICHHEM K MOBTOPHBIM. 33/1aud Ha U3MEHEHUE MOPSAKAa UHTETPUPOBAHUS B JBOWHOM
WHTETpaJe

26 | I'eomerpuyeckue U (PU3NYECKUE TMPHIOKEHUS KPATHBIX HWHTETPAiOB, MPHUMEPHI
BBIYHCIICHUS.

27 | KoHTpOJIbHOE TECTUPOBAHKE T10 KYPCY.

4, Y4yeOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmatuBHbie 10kyMeHTHI 1 'OCTbI

OI'OC 01.03.02. TIlpuxmagHas wMaTeMaTHKa # WHPOpPMATHKA. YTBEPKACH NPUKA30M
Muno6pnayku Poccun ot 10.01.2018 Ne9 (pea. ot 27.02.2023).

Akanemudeckuil y4eOHbIM maH 1o HampasieHuto mnoarotoBku: 01.03.02. Ilpuknaanas
MareMartvka u uH}opMaTHKa. [Mpoduns: HWHTEUIEKTYaIbHBIE CHUCTEMBI  YIIPABJICHHUS
TpancnoptoM. ®opma obyuenus — ounas. 2026.

Vka3 Ilpesunenra Poccuiickoit ®enepauun ot 01.12.2016 Ne 642 «Crparerun Hay4HO-
TEXHOJIOTHYecKoro pa3Butusi Poccuiickoit @enepanum.

[Tpuxa3z MunuctepcTBa oOpasoBanus u Hayku Poccuiickoin @enepanuu ot 23.08.2017 Ne 816
«O6  yrBepxaenun  [lopsinka  mpuUMEHEHHS  OpPraHU3ALMSIMH,  OCYHIECTBISIOIIUMU
00pa3oBaTeNbHYIO IE€ATEIIBHOCTD, SJIEKTPOHHOTO O0YUEHHUSI, IUCTAHIIMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHI PU peanu3ai 00pa3oBaTEIbHBIX POTPAMM).

4.2.  OcHoBHas JuTEpaTypa

®uxteHronsl] .M. OCHOBBI MaTEMaTHYECKOTO aHaIN3a: Y4eOHUK JJIg BY30B, 15-€ u3., crep.
CII6, JIanw. 2023. Yacts 1. 444 c.

®uxterronsl] .M. OCHOBBI MaTEMaTHYECKOTO aHAIHM3a: YUeOHUK JJIs BY30B, 14-¢ u3s., crep.
CII6, JIanw. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc maremarmyeckoro ananusza. T.1. JduddepennuansHoe u
UHTETpaJbHOE HUCUUCIEHUS (GYHKUUNA OAHOW mepeMeHHOW. Psanpl: YueOHHMK [DieKTpOHHBIN
pecypc]: yueb. - DnexTpoH. aaH. - Mocksa: ®uzmatiut, 2015. - 444 c. [Pexxum gocrymna: URL:
https://e.lanbook.com/book/71994 - 3ar. ¢ skpana.]

4.3. JlomosHuMTebHAs JIUTEPATypa

[MTuckyno H. C. [duddepeHunansHoe W HMHTETPAIbHOE HCUUCIEHUS A BTYy30B. B 2-x
tomax. M.: Uurerpan - Ipecc, 2009 — 416, 544 c. 180 3k3.

3y6koB B.I'., JlsxoBckuii B.A., Mapteinenko A.U., Munocnes B.b., [Tymkaps E.A. Kypc
MaTeMaTHKH JIJIs1 TEXHUYECKUX BBICIINUX Y4eOHbIX 3aBenenuit. Yactu 1-4. M.: MY, 2012. 400
9K3.

Kpatkuii kypc BbICIIeH MaTeMaTHKH [ DJIEKTPOHHBIN pecypc]: yueb. - DIeKTpoH. 1aH. - MockBa:
Hamkos u K, 2017. - 510 c. [Pesxum moctyma: URL: https://e.lanbook.com/book/93522. - 3ari. ¢
JKpaHa. |
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4. Bbyrpos f.C., Hukonsckuii C.M. Bricmias maremaTrka: y4eOHUK Ui By30B B 3-X Tomax. M.:
Hpoda, 2009.

5. HuterpanpHoe ucuucieHHe (QYHKIUN OJHOW M HECKOJBKUX IEPEeMEHHBIX. TeopHs TMOJs:
METOMYECKHE yKa3aHus U BApUaHThI pacyeTHO-Tpaduueckux padot // bonynos M.A., bopoauna
C.1., [lokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. Marematnueckuit ananus. Teopust nmpenenoB u auddepeHnnanbHOe UCYUCIEHHE: OCHOBHbBIE
MOJIOKECHUS TEOPHH, METOAMYECKHE YKa3aHUs W BapHaHTHI pacueTHO-rpaduueckux padbot //
bonynos M.A., boponuna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMM», 2009.

4.4. DiekTpoHHBbIe 00pa3oBaTe/ibHbIE PECYPChI

[TpoBeneHue 3aHATHI W aTTECTAllMii BO3MOXXHO B JIMCTAHIIMOHHOM (dopMmare ¢ TIPUMEHEHUEM
CUCTeMBl JUCTaHIMOHHOTO o0y4deHus yHuBepcuteta (CIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoii «MaremaTuka» dIIEKTPOHHBIX oOpa3oBarenbHbIX pecypcoB (DOP) mo Bcem paszmenam
POTPAMMBI:.

DJIeMEHThl MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIu3a

HuTerpaibHOE HCYUCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKIMH OJTHON EpEeMEHHOM
Juddepennnanpaoe https://online.mospolytech.ru/local/crw/course.php?id=3362

UCYHCIIEHUE (PYHKIIMMA

HCCKOJIbKHUX NCPEMCHHBIX
JIOTIOTHUTEIbHBIE TIABBI https://online.mospolytech.ru/course/view.php?id=3592
MaTeMaTH4YCCKOIro aHajims3a

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimox mnpoBeaeHuss pabOT B JIUCTAHIIMOHHOM QopMaTe YCTaHABIMBAETCS OTIAEIbHBIMU
pacOpsHKCHHUSIME IIPOPEKTOPA M0 YIeOHOM paboTe W/WiTK IICHTPOM YIeOHO-METOIMYECKON paOOTHI.

Kamz[mﬁ CTy,I[eHT O6GCH€‘I€H I/IH)II/IBI/IleaJ'II)HI)IM HGOFpaHI/I‘-IeHHBIM I[OCTyl'IOM K 3J'I€KTpOHHOI71

OMOJIMOTEKE MOCKOBCKOIO ITOJIUTEXA

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

WuTepHeT-pecypchl  BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepuaiabl B 3JEKTPOHHOM  BHJE,

MMPEACTAaBJICHHLIC Ha canTe mospolytech.ru B pa3aciic: «HeHTp MaTeMaTu4dYCCKOIro 06pa3OBaHI/I$I»

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

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

[Tone3nbie yueOHO-MeTOANYECKHE U MH(OPMAITHOHHBIC MaTepUaIbl IPEACTABICHBI Ha cailTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepedensr pecypcoB MHPOPMAIMOHHO-TEICKOMMYHHUKAITMOHHON ceTH «HTepHeT» IUisi OCBOCHMUS

JTUCIUTUTMHBL: WwWw.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIneH3nOHHOE H CBOGOHO pAacpoCTPaHsieMoe MPOrpaMMHOe

o0ecrneyeHue
Ne| HammenoBanue | Pazpaboruumk [10 HoctynHocts Ccpuika Ha Enunbli peectp
(mpaBooOnanaTens | (JIMIEH3MOHHOE, POCCUICKHX ITPOrpamMM IS
) CBOOOTHO 5BM u BJ] (ipn Han4um)
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pacrpocTpaHsieMoe

)
Astra Linux | OO0 Jlnnensnonnoe https://reestr.digital.qov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase id=9540
ACTPA" 36
MoiiO¢uc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHELIE str/301558/?sphrase id=9433
TEXHOJIOT'MN" 75

4.6. CoBpemeHHbIe Tpo(deccHoHaIbHbIE 0a3bI JaHHBIX U MHGOPMALIMOHHbIE
CIIPABOYHBbIE CHCTEMBbI

Ilepeuenn pecypcoB ceTu UHTepHET, JOCTYNHBIX JAJIsl OCBOCHHUS TMCIUIIIUHBI:

HaumenoBanue

Ccbl1ka Ha pecypc

HoctynHocTh

NudopmanuoHHoO-cipaBoOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co

JocTtynHa B cetn
Wurepuer 6e3

00pa30BaTeNbHBIX CTAaHIAPTOB
BbICILIEr0 00pa3oBaHUs

m/ >
OI'paHUYCHUHU
Wstpopmanmolisic pecypert Cern http:// www.consultant.ru [ JoctymnHo
KoncynbranTtlntoc p- : . yo
[Topran denepanbHbIX
TOCYAApETREHHb http://www.fgosvo.ru. JlocTymHo

JIeKTPOHHO-0MOINOTEYHbIE CHCTEMBbI

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

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

AJICKTPOHHOU OMOIMOTEKH
(eLIBRARY.RU)

ru/ WuTepreT 6e3
OTpaHUYECHUN
IIpodeccnonanbubie 6a3bI JAHHBIX
baza nanubix HaydHOU http://www.elibrary.ru HoctymHo
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Web of Science Core Collection — | http://webofscience.com | JoctymHo
HOJUTEeMaTHYecKask peepaTuBHO-
oubnmuorpaduueckas u
HayKOMeTpHUecKas
(bubmmomeTpuyeckasi) 6aza JaHHBIX

5. MarepuajbHO-TEXHUYECKOE 00ecneYeHue 1 CIUTITHHbI

MaTepI/IaJIBHO — TexHu4eckas 0a3a YHUBCPCUTCTA obOecrieunBaeT IMPOBCACHUC BCCX BUIOB
3aHATHUH, MPEAYCMOTPCHHBIX Y4EOHBIM IUIAHOM, M COOTBETCTBYET JACHCTBYIOIIUM CAHHTAPHBIM H
[IPOTUBOIIOKAPHBIM IIPaBUJIAM U HOPMaM.

Kadenpa «MatemaTnkay He pacroaraeT COOCTBEHHBIM ayJUTOPHBIM (DOHIOM H HCIIOJIB3YeT
yueOHbIe ayTUTOPHH U3 001Iero GoHa YHUBEPCHUTETA.

[lpn HEoOXOmMUMOCTH JJsi HPOBEACHHS HMHTCPAKTHBHBIX  IPAKTUYECKHX  3aHITHH
HCIIOJIB3YIOTCA KOMIIBIOTECPHBIC KJIACChI YHUBCPCUTCTA.

6. MeToanueckne peKOMEeHIANMH

6.1. MeToauyeckue peKOMEHIANMH JJIsl MPenoaaBaTeJisi
10 OPraHMu3anuu 00yYeHust

[Ipexxne Bcero, cienyer oOpaTUTh BHHUMAaHHME CTYJEHTOB Ha TO, YTO MPAKTUYECKH BECH
M3y4aeMbIil IMU MaTepuall He TpeOyeT KaKoW-Tu00 CrielnaibHOM (JIOMOJIHUTENBHOMN ) MTOJTOTOBKH U
BIIOJIHE MOXKET OBbITh YCIEIIHO M3YY€H, €CJIM CTYACHTHI OYyAYT MOCELaTh 3aHATHS, CBOEBPEMEHHO
BBHITIOJHATH JIOMAIlHAE 33JaHHsl W TIOJB30BaThCS (IMIPU HEOOXOJAMMOCTH) CHUCTEMOW IUTAHOBBIX
KOHCYJIbTAIMH B TEUEHHE KAXJIOTO ceMecTpa. Boiemue B Kypc MaTaHaian3a pasJienbl sBISIFOTCS
KJIACCUYECKUMH, B TO € BpPEMsI OHU TMPAKTHYECKH OPUEHTHUPOBAHBI, TaK KaK HMMEIOT HIUPOKOE
pacrnpocTpaHeHHe AJisd pelieHHs] Pa3HOro poja 3a7ad BHYTPH CaMOW MAaTeMAaTHKU W MPUKIIAJIHBIX
3aja4. X ocBoeHre MOMOKET CTYyJIeHTaM JIOTUYECKH BEPHO, apTyMEHTHPOBAHO W SICHO CTPOWTH
YCTHYIO M MHMCBMEHHYIO pPeub, YCIEIIHO MPUMEHSATh HAKOIUJICHHBIE 3HAHUS B MPOQECCHOHATHHON
JeSATeTLHOCTH.

HeoOxomuMo ¢ camMoro Havana 3aHSATHH pPEKOMEHIOBATh CTYJAEHTaAaM OCHOBHYIO H
JIOTIOJTHUTEIILHYIO JIUTEPATypy, a B KOHIIE CeMeCcTpa JaTh CIHCOK BOIPOCOB JJIsi TMOJTOTOBKH K
DK3aMEHY.

Ha nepBom 3aHSTHH MO TUCITUTIIIMHE CJIETYET 005S3aTeIbHO TPOUH(POPMUPOBATH CTY/IEHTOB
0 BHJIe U popMax TEKYIIeH U MPOMEKYTOUHOM aTTECTAIMH 10 AUCHUIUIMHE, CPOKAX UX
MIPOBE/ICHMUS, YCIIOBUSX JIOMYCKa K MPOMEKYTOYHOM aTTECTAlUU, TPUMEHIEMBIX BUIaX
MIPOMEKYTOUHOT'O KOHTPOJIS.

N3noxenne TEOPETUYECKOTO MaTepuaia JIOJDKHO COMPOBOXKAATHCS WIIIOCTPATUBHBIMU
npuMepamMu, TIIATENbHO OTOOpaHHBIMU MpPENoAaBaTeNieM TaK, YTOObI TEXHUYECKHE TPYAHOCTH H
BBIKJIAJIKM TIPU PEIICHWU 3a7a4d HE OTBJICKAJIM OT TJABHOTO: OCMBICICHUS HJIEU H CYTH
NpUMEHsIeMbIX MeToJ0B. CreayeT Bcerja yKa3blBaTh NPUMEPHl MPAKTUYECKOTO MPUMEHEHUs
PAaCCMOTPEHHBIX Ha 3aHATUSX YPaBHEHHUH U (OPMYII.

[IpakTHdeckue 3aHATHS JOJDKHBI OBITH OPraHW30BaHBI MpEmojaBaTelieM TakuM 00pa3om,
9TOOBI  OCTaBaJOCh BpPEeMS HAa TEPUOJUYECKOE BBIMIOJIHEHHE CTyJIEHTaMH HEOOJBIION
CaMOCTOSITENILHOM pa0dOThI B ayAUTOPUH JUIS IPOBEPKU YCBOCHUS M3II0KEHHOTO MaTepHaa.

[IpenomaBatenp, BeAynuidi MPaKTUUECKHE 3aHATHS, JODKEH COTJIACOBBIBATH Y4YEOHO-
TEMaTUYECKH MJIaH 3aHATHH C JIEKTOPOM, UCTIOTIB30BaTh €AUHYIO CHCTEMY 0003HAUYCHUH.
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[IpenoaBaTemnto cieayeT JOOMBAThCA CUCTEMAaTHUECKON HETIPEPHIBHOM pabOTHI CTYICHTOB B
TE4YEHHUE CEMECTPa, HEOOXOAUMO BBIABIATH CHIIbHBIX CTYIEHTOB M IIPUBJIEKATh UX K HAy4YHOU pabdoTe,
K Y4aCTHIO B Pa3HOI0 poJia OJIMMIIMAAAX U KOHKYpCax.

CTyZneHT JODKEH OIyINaTh 3aMHTEPECOBAHHOCTD MIPENOIaBaTeNsl B JOCTH)KEHUN KOHEYHOIO
pe3ynbTaTta: B MpuoOpPETeHUH 00yUJaIONTUMUCS MPOYHBIX 3HAHUH, YMEHHI 1 BIIAJICHUS HAKOIIJICHHON
uHpopManuel Uit pelieHus 3aa4 B Ipo(pecCUOHANBHOM 1€ TEIbHOCTH.

6.1.1. Oo6pa3oBaTe/ibHbIe TEXHOJOTHH

ITpoBenenue 3aHATUI U aTTECTAlMi BO3MOYKHO B IUCTAHLIMOHHOM (popMaTe ¢ MpUMEHEHUEM
CHCTEMBI AUCTAaHIIMOHHOTO 00yuenust yausepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX

Kadeapoit «MaremaTuka» 3JIEKTPOHHBIX 00pa3zoBareibHBIX pecypcoB (DOP) mo Bcem pasnmenam
porpamMmsl (M. 11. 4.4).

[Topsimox mpoBeaeHus: pabOT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICIbHBIMU
PaCHOPSDKEHUSAMHE ITPOPEKTOPA IO Y4eOHOM paboTe W/MIN LIEHTPOM y4eOHO-METOINYECKON paboTHI.

6.2. MeTroauueckue yKazaHus A 00y4AIOMIHUXCS 10 OCBOEHUIO
JAUCHMIIHHBI

Paszpnen 1: nuddepenunanbHoe ucHuciaeHne PyHKIUI 0JHOI NepeMeHHOH

[Tpu n3ydenun nuddepeHnnanbHOro ucyucaeHuss QyHKIMA OJHON ImepeMeHHON obpaTute
BHUMaHME Ha MOHATHE Ipesena (pyHKIUN B TOUKE U METOJbl ero Bbruucienus. [Ipenen — onHo u3
OCHOBHBIX TOHATUH MaTeMaTH4YecKOro aHaims3a. llpu BeMMCIEHHH TpenenoB (GyHKIUH HAO,

0 w

—,—,0-00,00—00,1"
IOpeX/e BCEro, BBUICHUTh XapaKTep HEONpPEeIeIeHHOCTH 0 oo . YroOsl
OBJIAJICTh TEXHUKOM pellIeHus 3a7ay Ha BBIYHUCICHHUE IPENEIOB, HA/l0 3HATh JIBa 3aMEYaTeIbHBIX
npezena, TabJIMIy SKBUBAJICHTHBIX OS€CKOHEYHO MajiblX, MpaBmio Jlomurais, pa3inyHble MPUEMbI
PaCKpBITHS HEOIIPEICIIEHHOCTEH B 3aBUCIMOCTH OT BHJIA (PYHKIIMU U PEIIUTH JOCTATOUYHO OOJIBIIOE
KOJIMYECTBO 3a/1a4.

[Ipn u3yyeHUM TeM, MOCBSIICHHBIX NPOU3BOAHON M nupdepeHnrany QyHKIMH, HAI0
OCMBICIIMTh UX F€OMETPUYECKUN CMBICI, TOHUMATh pa3iinuue MeXay HUMHU (IuddepeHnuan - 3To
[JIaBHAs JIMHEWHas 4YacTb npupamieHus ¢QyHkiuu). TBepao 3HaTh (kKak TaOIUIly YMHOXKEHHS)
dopmynbl  auddepeHIUpPOBaHUS ~ OCHOBHBIX ~ 3J€MEHTapHbIX  (QYHKUMH W IpaBuUia
muddepeHMpoBaHus (Bce, KOHEYHO, HO OCOOEHHO NpaBwiIo AU((EepeHIUPOBAHUS CIONKHOU
byHKIUN).

OOpaTtuTe BHUMaHHE TakXke Ha 0COOEHHOCTH nupdepeHupoBanus GyHKIHM, 3aJaHHBIX B
HEsIBHOHM (opMe, TapaMeTpUUecKH, Ha IpueM JiorapupmMuueckoro quddepeHupoBaHusl.

CrnenyeT 4eTKO 3HaTh U YMETh IPUMEHSAThH AJITOPUTM HCCe0BaHus QYHKIUN U TOCTPOSHUS
rpaduKoB: OIpeJesieHue TOuYeK pa3pbiBa (M HUX KIacCU(UKALMIO), AacCUMOTOT Tpaduka
(BepTHKAIbHOM, HAKJIOHHOW, TOPU3OHTAIBLHON), HEOOXOJWMBIE U JOCTATOYHBIE YCJIOBUS
MOHOTOHHOCTH ()YHKIIMH, CYIIECTBOBAHUS JOKAJIBHOTO SKCTPEMYyMa, IPOMEXYTKOB BBITYKIOCTH U
BOTHYTOCTH ()YHKIIMH U TOUYEK Iepernoa.

Paszpnen 2: nudpdepeHunaibHoe HCHUCTEHHE PYHKIMI HECKOJIBKUX MePeMEeHHbIX

[Ipu u3ydeHnn JaHHOTO pa3Jiena oOpaTUTe BHUMAHUE Ha TO, YTO (DYHKIIMS IBYX EPEMEHHBIX
MMEET HaIJISIIHbII TreOMETPUYECKHI CMBICIT — 3TO MOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE

Hano ocMBICIUTH TOHATHS YACTHBIX NPOM3BOAHBIX M mojHOro auddepeHunana u
OCOOEHHOCTh HX BBIYHMCIICHUS, OBJIAJETh TEXHUKOW BBIUYUCICHUS MPOU3BOIAHBIX OT CIIOKHON
(GYHKIMU HECKONbKUX INepeMeHHBIX. CrenyeT oOpaTuTh BHUMaHHWE HA TO, YTO Ui (DYHKIUH
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z=12(xY) CMEIIAHHBIE YAaCTHHIE MPOM3BOJHLIE BTOPOrO IOPSAAKA pPaBHBI MEXKIY COOOM:
0’z 9’z

Oxoy  Oyox (reopema IlIBapua), To ecTh MOPAIOK UG GEPEHIIMPOBAHNS HE UMEET 3HAYCHUS.
JInst GYHKIMHM HECKOJBKHUX TEPEMEHHBIX CKOPOCTh M3MEHEHUS (YHKIMH B IPOM3BOIHHOM
HANpaBJICHUU XapaKTepU3yeTCs NPOM3BOJHOW IO HANpPaBICHHUIO, a HauWOOIbIIas CKOPOCTh
U3MEeHEHHsI QYHKIUH OyAeT B HAIPaBJICHUU BEKTOpa IPaINCHTA.
Crnenyer oOpatuTh B 3TOM TeMe€ BHMMaHHE Ha HEOOXOIMMOE M JIOCTaTOYHOE YCIOBHUS
CYIIECTBOBAHHUS dKCTpeMyMa (PyHKIIMU HECKOJIBKHUX ITEPEMEHHBIX.

Pa3znes 3: uHTErpasibHOE HCYUCTIEHUE

B uHTEeTpaNIbHOM HCUUCIICHUH penIaeTcs 3aaada, 00paTHOM TOM, KOTOpas paccMaTpuBanach B

mudepeHnaIbHOM HCYUCICHUU: HEO0OXOAMMO HAWTH JUIs JaHHOW (DyHKIHH f(x) TaKylo
(GyHKIMIO, IPOM3BOAHAS OT KOTOpPOW Obla OBl paBHA 3amaHHOW. MHTerpupoBanue (QyHKIMA —
JIOCTaTOYHO CJOXHBIM pa3fen MaTeMaTUKH, OBJAJETh KOTOPBIM MOXHO TOJBKO, €CIH CTYIEHT
«BO3BMETY» JOCTATOYHO OOJIBIIOE KOJINIECTBO HHTETPATIOB PA3HOTO THIIA.

Hano tBepio 3HaTh TabIUIly MHTETPAIOB OT OCHOBHBIX 3JIEMEHTApHBIX (PYHKIUI, OCHOBHbIE
METOABl HMHTETPUPOBAaHUS (3aMEHAa TEPEeMEHHOW, NoABeAeHUEe T1oa 3HaK auddepennmana,
UHTETPUPOBAHUE IO YaCTSAM, MPHUEMbl BBIUUCICHUS HMHTETpPajioB OT PALMOHAIBHBIX JApoOei, oT
Pa3HOTO TUIIA TPUTOHOMETPUUECKUX (PYHKIIMIA).

Hano ocMblcauTh €IMHCTBO MOAXOAAa K IOCTPOCHHUIO ONPEIENCHHBIX, KpaTHBIX,
KPUBOJMHEHHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MOCTPOCHNE HEKOTOPOW MHTETPATBHON CyMMBI U
npeenbHbIN epexo/l.

3HaTh TEOMETPUYECKHI CMBICI M OCHOBHYIO (DOPMYITY BBIYHCICHHUS OIPEIEICHHBIX
uHTerpanoB — ¢opmyny Heiorona — JleiiOHuna, reomerpuyeckue U (U3MYECKHE HPUIOKEHUS
OTIpENIeICHHBIX ¥ KPaTHBIX MHTETPAJIOB, YMETh HAXOIUTh TUIOIIA I IFIOCKOH (DUTypHI, ITTUHY KPUBO,
00BbEM U IJIOLIA/Ib OBEPXHOCTH TEJ BpaIllEHUs.

7. ®OH/I OLIEHOYHBIX CPE/ICTB

7.1. MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3y/JIbTATOB 00y4eHUs!

J1s KOHTpOIsA YyCIEBAEMOCTHM M KayeCTBa OCBOCHHUS JUCLUIUIMHBI HACTOALIEH IIPOrpaMMOU
IIPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:

- KOHTPOJIb TEKYILEH yCIIeBAeMOCTH (TEKYIINIH KOHTPOJIb);

- TIPOMEKYTOYHAs aTTecTanus (9K3aMeH).
HanmenoBanue
Bun xoHTpOns
KOHTPOJIS Kpartkas xapakTepucTiKa KOHTPOJIs
Ne n/n pe3yJIbTaToB
pe3ynbTaTOB pe3yJIbTaTOB O0yUYEHUS
oOy4eHust
00ydeHus
Ob6yyaromuiics B TE4YEeHHe cemecTpa
PacuerHo- CaMOCTOSITENIbHO BBINIOJIHSAET PSJI pacyeTHO-
1 rpaduyueckas Texymuit rpapudeckux paboTr mo Teme pasaena. [lpu
pabora MPOBEPKE MPEIOIaBaTeNh OIEHHBAET Ka4eCTBO
odopMIIeHHS, IPaBUIIBHOCTh PACYETOB.
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KoHntposbHas
pabora

Texymmit

Pemenue KOHTPOJIbHOM paboThI
OCYHIECTBJIICTCS HAa  TOCICTHEM  3aHITUH
u3yqaemoro pasgena. KonrpompHast pabora
BBITIOJIHSACTCSI  MHAWBUAYAIBHO KaX/IbIM
cryaentoM. llpu mpoBepke mpenogaBareib
OLICHMBACT TPABHIBHOCTH  MPOM3BEICHHBIX
pacyeTos.

Tect

Tekymmit

TectupoBanue mNPOBOAUTCA HaA IOCIECIHEM
3aHATUM M3y4aeMoOM TeMbl. TecTtupoBaHue
OCYLIECTBISETCS,  JIMOO  MpU  MOMOILU
KOMIIbIOTEPHOM CUCTEMBI TECTUPOBAHHUS, THOO C
MCIIOJIb30BAHUEM BBIJAHHBIX TECT-3aJlaHUN Ha
OymakHOM HOcHTese. B pamkax TecTupoBaHus
IPOBEPSIETCS 3HAHUE TEOPETHUECKOI Oa3bl.

DK3aMeH

[IpomexxyTouHbIN

[MpomexyTouHass artecTanusi OOyJaroONMIMXCS B
dopme dK3aMeHa MPOBOIUTCS IO PE3yiIbTaTam
BBIIIOJIHCHUSI BCEX BHUIOB YUYeOHOH padoTHhl,
MPEYCMOTPEHHBIX YY€OHBIM TJIAHOM 10 JIaHHOU
JUCHUITIINHE, npu 3TOM YUUTBIBAIOTCH
PE3YyIbTaThl TCKYHIECTO KOHTPOJIA YCIICBACMOCTU
B TeueHue cemectpa. OIlleHKa CTENeHU
JOCTHDKEHUST  OOyYaroIUMUCS — TUIAHUPYEMBIX
pe3ynpbTaToB  OOyYEeHHS 1O  JAUCIMIUIUHE
MMPOBOAUTCH IMPEIIoAaBaTcjieM, BEAYIIIUM 3aHATHA
M0 JUCHHUIUIMHE METOJOM 3KCIIEPTHOH OICHKH.
[To wWroramM NPOMEKYTOUHOW AaTTECTAIUH TI0
JUCHUIIJIMHE BBICTABIACTCA OLICHKA «OTIMYHO,

«XOpOo1Io»,

«KYHAOBJICTBOPUTCILHO» Ui
«HCYHOBJICTBOPUTCIIBHOY.

7.2. kana u KpUTEPUH OLEHUBAHUSA Pe3yJIbTATOB 00y4eHHS

ITokazaTeneM OIlleHMBaHUS KOMIETEHLMH Ha Pa3JINYHBIX JTallaX HX (l)OpMI/IPOBaHI/ISI SABJIACTCA
JOCTHXXCHHC O6y‘IaIOH_[I/IMI/ICH IJIAaHUPYEMBIX PE3YJIbTATOB O6y‘IeHI/IH 10 JUCHUITIIMHE (MO)IYJ'IIO).

Kpurepun onenuBanus

IHoka3zarenn
HeynoBi1eTBOPUTEJIBLHO | YI0B/JIETBOPUTEILHO Xopowio OtinyHo
3HATh: OO6yuatonuiics OOyuarommiics OOyuatommii | OOyuaromu
JIEMOHCTPHUPYET MOJTHOE | IEMOHCTPUPYET csl st
TEOPETHUYECKHE
OTCYTCTBHUE WJIH HETIOJTHOE JICMOHCTPHUPY | JIEMOHCTPH
OCHOBbI HEJIOCTATOYHOE COOTBETCTBHE €T YaCTHYHOE | PYeT
MaTeMaTH4eCcKO -
COOTBETCTBUE CIIEYIONINX 3HAHUI: | COOTBETCTBH | MOJHOE
RS CIIeTYIOIIUX 3HAHHIA: e COOTBETCTB
TEOPETHYECKHE creyiommx | e
TEOPETHYECKHE OCHOBBI | OCHOBBI SHAHITH: S
MaTeMaTH4eCKOro MaTeMaTH4eCKOro X SHAHHMI
aHam3a. aHaJM3a. TEOPETHYECK
ue TEopeTHyecC
MaTreMaTU4ec | KUe OCHOBEI
KOTO MareMaTuy
aHam3a.
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Jomyckarore | eckoro
s aHam3a.
HE3HAYUTEIh
Hbre ommOKy, | CBOOOMHO
Herouynocrty, | OUCPUPYCT
3aTpy/IHeHHS nprodpeTeH
rpH HBIMU
aHanutHyeck | SHAHHAMH.
ux
OTepanusx.
yMeTh. OOyuarommiics He ymeeT | OOydarommiics Ob6yuaromuii | OOy4aronu
WM B HEIOCTaTOYHOMN JIEMOHCTPHUPYET cst st
PCLIATh 3aAYM | crenepy ymeer: HETIOJTHOE JIEMOHCTPHUPY | AE€MOHCTPH
1 YHPaKHCHH COOTBETCTBHE €T YaCTUYHOE | pyeT
MCIOIb3Y5 pCLIaTh 3271341 1 CJe/lyIOIMX YMEHUH: | COOTBETCTBM | HOJIHOE
OCHOBHBIC YIPaXKHEHHS HCTIONB3YS e COOTBETCTR
METO/IbI, OCHOBHBIE METO/IHI, peliaTh 3a1a4u u CleIyIOMuX | He
W3yUYCHHbIC B W3yUYCHHBIE B Kypce yIPaKHEHHS yMeHHit: CIteIyromH
Kypce MaTeMaTHYECKOTO UCIIOJIb3YSl OCHOBHBIC X YMEHHIL:
MaTeMaTHYeCKO | aHau3a. METOIbI, U3YYCHHBIC B | PEIIaTh
rO aHaJIn3a Kypce 3aJauu U pemarb
MaTeMaTHYECKOTO yIPOXHEHUS | 33]a4d U
aHam3a. UCTIONB3YS VIIPaXKHCHH
Honyckarores OCHOBHBIE A
3HAYUTEIIbHBIC METO/IbI, UCTIONB3YS
OLITMOKH, TIPOSIBJIICTCS] | M3Y4YCHHBIC B | OCHOBHBIC
HEIOCTaTOYHOCTh Kypce METO/TBI,
YMEHHIH, TIO PSIY MaTeMaTH4yeC | M3YYCHHBIC
noKazareJei, KOTO B Kypce
o0yJaromuincs aHam3a. MaTeMaTH4
UCTIBITHIBACT YMmenus €CKOT0
3HAYUTEIIbHBIE OCBOCHBI, HO | aHaJU3a.
3aTpyAHEHUS MPU nomnyckatores | CBo60AHO
OTIepUPOBAHUU HE3HAYUTeNb | OMEepUpyer
YMEHUSIMH IIPU UX HbI€ OIMOKH, | MPHOOpETEH
nepeHoce Ha HOBBIE HETOYHOCTH, | HBIMHU
CUTYaIlUH. 3aTpPy/JHEHUS | YMEHUSIMH,
npu MPUMEHSIET
AHAIUTUYECK | UX B
ux CUTYaITUSIX
oreparusx, TIOBBIIIICHH
repeHoce on
YMEHUH Ha CII0’KHOCTH.
HOBBIE,
HECTaH/IapTH
13(S
CUTYaIlUH.
BJIAJIeTh: OO6yuarouuiics He | OOyuaronuiics B OOyuatommii | OOyyaromu
BJIAJICET AN B | HEIOCTATOYHOU CsI YaCTUYHO | HcAa B
HaBbIKaMH HEJIOCTATOYHOW CTEIICHU | CTEIICHH BJIAJICET: BJIAJICET: TIOJTHOM
HPUMCHCHUA BJIaJceT oObeme
MaTeMaTHIECKO HaBBIKaMHU HaBBIKAMU BIIAZEET
r0 aHajm3a K HaBBIKAMU TIPUMCHCHHUSL | IPUMCHEHUS PUMEHCHHUS
€CTECTBCHHOHA | JTMHEHHOM MaTeMaTH4eCKOro MaTeMaTHueC | HaBbIKAMHU
YYHBIM MaTeMaTHIeCKOTO aHaJIn3a K KOTO aHaIu3a | MPUMEHEHH
(pu3nyeckuM U | aHaIM3a K €CTECTBEHHOHAYYHBIM | K s
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TEXHUYECKUM) | €CTECTBEHHOHAYYHBIM (puznueckum u €CTECTBEHHO | MaTeMaTH4
3a/1auam. (bu3mveckuM u TEXHUYECKUM ) HayYHBIM €CKOT0
TEXHUYCCKMM) 3aJladaM. | 3a/1adaM. (bu3mveckuM | aHamM3a K
OO0yygarormmiics u €CTECTBCHH
WCIIBITHIBACT TEXHUYECKUM | OHAYYHBIM
3HAYMUTEIIbHbIC ) 3a71a4aM. (pusmuecku
3aTpyaHEHUS MPU M U
npy?nZeHeHHH HEBBIKOB Hasbiku TEXHMYECKU
B HOBBIX cutTyanusx. | O¢BOCHBL HO |\ 5qnagam.
JIOMYCKATCA | Cpo601HO
HE3HAUATENb | 1oy renger
HBIE OLIMOKH, MOy HeHHbI
HETOYHOCTH, | o HaBREIKH B
3ATPYMHEHIS | cpryarpsx
Tipu TIOBBILICHH
AHAINTHICCK | o
ux CJI0KHOCTH.
orepanusx,
nepeHoce
YMEHUH Ha
HOBBIE,
HECTaH/IapPTH
BIC
CUTYallUH.
IIIkajia OleHUBAHUSA TEKYIEro KOHTPOJIsI.
HaumeHnoBanue KOHTPOJIA 11
KaJjia OLICHUBaHUSA Ornucanue

pe3yiabTaTOB OOyUEHHUS

PacuerHo-Tpaduueckas padbota

OtauyHo - Pabora ciana B
CpPOK, pacueTHas 1
rpaduyeckas 4actu
BBITIOJTHEHBI BEPHO, JTNOO
UMEIOTCS HEI0YETHI, He
BIUSIIOILIUE HA KOHEYHBIN
pe3ynbTar.

Xopol1o - pacyeTHas 4acThb
BBITIOJIHEHA BEPHO, B
rpau4ecKoil 4acTu ecTh
3aMEYaHUs

Y 10BIIETBOPUTENBHO - B
pacueTHOM 4acTH €CTh
3aMeuyaHusi, METO]
BBITIOJTHEHUS TpadudecKont
4acTH BHIOpaH BEPHBIN

HeynosnerBopurenbHo - B
pacueTHOil U rpaduUecKoit
YacTsAX eCTh rpyOble
3aMe4aHMus.

MEPBOM 3aHITHU
COOTBETCTBYIOLIETO pa3zena
IUCHHUIIIIMHEL U cAaeTcs 110
OKOHYaHWU U3YUYEHUS
COOTBETCTBYIOLIETO pa3zena
mucnurmHel. PT'P 1oimkHEL
OBITH BBLIMTOJHEHBI 1
0()OPMIIEHBI B COOTBETCTBHH C
TpeOOBAHUSIMHU METOANYECKUX
yKa3zaHui Kadeapsl.

3amanne ua PI'P Beimaercs Ha

KonrtponbHas pabora

Otinnuno - PaboTa BEICOKOTO

3amuTa TeMbI BKIOYaeT
peuleHue 3a1a4 B ayIMTOPHH B
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Ka4yecTBa, YPOBCHb
BBITIOJTHEHUS OTBEYAET BCEM
TpeOOBAHUAM, TEOPETUICCKOE
CoJIep>KaHue Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MpoOeoB,

HE00XO0UMbIE IPAKTUUECKUE
HaBBIKU Pa0OTHI C OCBOCHHBIM
MatepuagoM chOpMUPOBAHBI,
BCE MPETYCMOTPEHHBIE
MpOrpaMMoi 00ydeHUs
yueOHbIe 3a]JaHHsI BHIIIOJIHEHBI,
100 HEKOTOpBIE U3
BBITTOJIHEHHBIX 33aJaHUN
coJiepKaT He3HAUUTeIbHbIC
OLINOKHU

Xopomuio - YpoBeHb
BBINOJIHEHUS pabOThI OTBEUYAET
0O0JIBIIMHCTBY OCHOBHBIX
TpeOOBaHUil, TEOpPETUUECKOE
coJiepKaHue Kypca OCBOEHO
YaCTUYHO, HO ITPOOEIIbl He
HOCSIT CYILIECTBEHHOT'O
XapakTepa, HeoOXOMMBbIe
IIPAKTUYECKHE HAaBBIKU PaOOTHI
C OCBOEHHBIM MaTepHuajIoM B
OCHOBHOM C()OpMHPOBaHBI,
HEKOTOpBIE BUJIbI 3aJIaHUI
BBINOJIHEHBI C OIIMOKaMHU.

Y 10BIETBOPUTENHHO -
Teopetuueckoe copepxaHue
Kypca OCBOCHO YaCTHUYHO,
HEOOXOUMBIE MPAKTUIECKUE
HaBBIKU PaOOTHI HE
chopMHUPOBaHbI, OOIBITUHCTBO
MPEAyCMOTPEHHBIX
MIPOTrpaMMOM 3aJJaHN He
BBIIIOJIHEHO; TTPU
JIOTIOJIHUTEIBHON
CaMOCTOSTENIbHON paboTe Ha
MaTepuagoM Kypca BO3MOXKHO
MOBBIIICHUE KaYeCcTBa
BBITIOTHEHUS Y4€OHBIX
3aJaHUM.

HeynoBieTBopuTeNnbHO -
Teopernueckoe conepxanue
Kypca He OCBOEHO,
HE00XOAMMBbIE IPAKTUYECKHE
HaBbIKU PaOOTHI HE
c(hOpMUPOBAHBI,
IIPENYCMOTPEHHbIE
IIPOrpaMMOil 3a1aHUs HE
BBITIOJTHEHBI

TE€YEHUE OJTHOU Iapsbl U
IIPOXOJUT IOCIIE U3YYCHHUS
COOTBETCTBYIOILETO

pasnena. buiaeTsr cocTosIT U3
BOIIPOCOB, MO3BOJISOIINX
OLIEHUTH C(HOPMUPOBAHHOCTD
koMneTeHnuii. Ha oTBeTEI
otBoauTcd 1,5 gaca.
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TecTtupoBanue o TPOMACHHOMN
TeEME

Tect conepxut 20 3agaHui,
MpaBWIbHBINA OTBET Ha 1
3aJjlaHue COOTBETCTBYET |
Oamty. Bpemst TectupoBaHus -
30 munyt. CTyIeHTy
MIPEIOCTABIIAETCS ABE MOMBITKU
JUISL IPOXOKJCHHS TeCTa.
MakcumanbHas OLEHKA 3a TECT
- 20 6amnos. Tect cuurtaercs
YCIICITHO MPOWUICHHBIM, €CIIU
CTyAeHT aain He meHee 60%
MPaBUIIBHBIX OTBETOB (HaOpan
He MeHee 12 6auioB).

TectupoBanue
OCYIIECTBIISETCS, JTUOO TIPH
MOMOIIY KOMIIBIOTEPHOM
CHCTEMBI TECTUPOBAHUS, THO0
C UCII0JIb30BAaHUEM BBIJJAHHBIX
TECT-33/1aHUl Ha OyMakHOM
Hocutene. Bpems
tectupoBanus 30 muH. 3aTem
OCYILIECTBIISIETCS IPOBEPKA
TeCTa 9K3aMEHATOPOM U
BBICTABIISIETCS OLIEHKA
COIJIACHO METOAMKHU
BBICTABJICHUS OLICHKH.

IIIxkana omeHUBAHUSA HpOMe)l(yTO‘lHOﬁ arrecralnmm: 3K3aMcEH.

[IIxana onteHnBanus

Onucanue

OTJIINYHO

BeinonHeHs! Bce BUbl y4eOHOU paboThl, IPelyCMOTPEHHbIE YUeOHBIM
wiaHoM. CTyAEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHUH,
HABbIKOB IPUBEJCHHBIM B Ta0IMIAX I1OKa3aTelsM,
IpUOOPETEeHHBIMU 3HAHUSIMH, YMEHUSMHU, HaBbIKAMHU, IPUMEHSET UX B
CUTyalUsIX NOBBILICHHOM CJIOXHOCTH, HE UCIBITHIBACT 3aTPyAHEHUN
IIPH AHAJIUTUYECKUX Ollepauusix, INEPEeHOCEe 3HAHUM W yYMEHUM Ha
HOBBIE, HECTAHIAPTHBIE CUTYaLlUH.

orepupyer

Xopomo

BoinonHeHs! Bce BUIbI y4eOHOH pabOThI, PEIyCMOTPEHHBIE YUEOHBIM
w1aHoM. CTyA€HT JI€MOHCTPUPYET YaCTUUHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBbIKOB IIPUBEICHHBIM B Ta0JIMIIaX TOKAa3aTelsAM, ONlepUpyeT
IpUOOPETEeHHBIMU 3HAHUSIMH, YMEHUSMHU, HaBbIKAMHU, IPUMEHSET UX B
CUTYyallMsiX TIOBBIIIEHHON CJIOKHOCTH.
JIOTIYIIIEHbI HE3HAYUTENIbHbIE OIINOKH, HETOUHOCTH, 3aTPYAHEHUS IPU
AHAINTUYECKUX OIEpaLUsAX, IEPEHOCE 3HAHUN M YMEHUH Ha HOBBIE,
HECTaH/IapTHbBIE CUTYalLUH.

[Ipu sTOM MOryT OBITH

yI[OBJ'ICTBOpI/ITeJ'ILHO

YMEHUH,

3HA4YUTCIIbHBIC

HaBBIKOB

BeinonHeHs! Bce BUAbI y4eOHON paboThl, MPEyCMOTPEHHBIE YUEeOHbBIM
wi1aHoM. CTyZeHT JE€MOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHMIA,
MIPUBEIEHHBIM
JIONYCKAIOTCS  3HAYUTENbHbIE OIINOKH,
3HAHUH, yMEHH, HABBIKOB 110 PSAY I10KA3aTeNeH, CTYACHT UCTIBIThIBAET
3aTpyJHEHUS TIpU ONEPUPOBAHUU
YMEHMSIMH NIPU UX NIEPEHOCE HA HOBBIE CUTYALIUU.

B TaOIMIax IOKa3aTelsM,
MPOSIBIISIETCS  OTCYTCTBHE

3HaHUAMHU H

HeynosnersopurensHo

He

YMEHUH,

BBIIIOJIHEH OJUH HJIH

HaBBIKOB

Oonee
MPEyCMOTPEHHBIX Y4eOHbIM IuUIaHOM. CTyIeHT JEeMOHCTPUPYET
MIOJIHOE OTCYTCTBUE WJIM HENOCTATOYHOE COOTBETCTBUE 3HAHUMU,
IIPUBEJICHHBIM
JOTTYCKAlOTCA 3HAUUTENbHbIE OIINOKH,
3HaHWM, YMEHHI, HABBIKOB IO ANy MOKa3aTesed, CTyIeHT HE MOKET
OIEpPUPOBATh 3HAHUSMU U YMEHUSMM IIPU HUX IIEPEHOCE HA HOBbIE
CUTYaLUH.

BUJOB y4yeOHOM paboThl,

B Ta6nnuax IIoKa3aTecisiM,
MMPOABIACTCA OTCYTCTBUEC

7.3.

7.3.1 TeKywmii KOHTPO/b

OueHoYHBIE CpPeCTBA
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KommniekT 3axannid
JJIsl BBINIOJTHEHHUsI pacyeTHO-rpaguyeckux pador (PI'P)
0 IUCLHUIUINHE «MaTeMaTHYeCKH aHAJIU3»

Teopust npenenos u auddepeHuuposanue GyHKUHMH OHON NepeMeHHOI

1. Haiftu npenensi:
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" (14n) —(2-n)’ e 4n+54n

7

) 2n® +3 " 3041
im(2n2+lj Iimn(\/n2+1—n) Iim(n_loj .

, n—oo , nool n+1

i 2x? +11x +15 i 4x?

im ——————— im—

x—>-3 X+3 . x>0 8in“ 3X .

_oomt gt . sin3x

lim o —— lim— lim (1-3x)™"

noe 312 45 =01 g x40
0, X<-rx

y=4sinX, —7<x<0

7, Xx=0

2. UccnenoBaTh Ha HENPEPHIBHOCTD U BBIIOJIHUTD YEPTEXK:

3. Haiitu npou3BoaHYyIO GYHKIIUH:

2(3x3 +4X% — X — 2)
y= 151+ x " y=Inarcsinyl-e*.

3P+l
3t
tg X —ctg x [t
—arctg—=———«—=—. =sin| —+t |.
C0S6X 2 1 .
= =arctg° ———=+5sinIn2
d 3sin(12x+1) Y g 1—2x2+| X
Jx
=arctg® In —— _
y g X+2 y_(\/;)

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

4. CoCcTaBUTH YpaBHCHUA KacaTellbHOU U HOpMaJIn K JTaHHOM KpHBOfI B TOYKEC C a6cu1/1000171

y=x2+8Jx-32, x,=4

5. IIpoBecTu MOIHOE UCCIIEOBAHUE U TOCTPOUTD I'paduk X

Xo -
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DYHKIMHN HECKOJBbKHX MepeMeHHbIX

2 2
;X 43y

"o o
1. Haiitu yacTHbIe IPOU3BOJHBIE BTOPOT'O MOPAIKA, YOSAUTHCSA, UTO Ly = Ly

2

y

7=
2. Haiitu rpaguent pynkiun £ = f(%Y) 51ouke Mo(Xo:Yo)- Jx , M, (4,6)

2 2
3. MccnenoBats Ha sketpeMyM dymkiio 2= X —X+Y +2Y

HNuTerpupoBanue

Boruncanrthb HEOIIPEICJICHHBIC HHTEIPaJIbl

dx
IZ(x+\/§, [x-27dx j(x+l)exdx’ [xcos3xdx ~ Je*cosxdx

dx j dx J' X+18 dx jx+1 dx jSin3de
x?—6x+18, ~x*+6x+5, (x=6)(x+2) x*+3 cos’ X

’ ’

f

Bouruucautn OMNpeacjJeHHbIC HHTEIPAJIbl

e dx

dx I
1XV7+Inx

7.6 1 1
[ 3sin? xcos xdx [——  [(x-Dedx
0 0+1+3x 0

7 ’ ’

6 dx 2 1+ X2 -4 dx 1 X2 +2X
J. .‘. X I 2 Iz—dX
11+4/3x—-2,  earctgx  1(3Xx+5)" o X2 +1

2 i ©dx
———dx V4 —x2dx 3sin? x cos xdx —
g J1+x2 ' £ ' '! ' £\/1+ 3x

dx
XA/ 7 +1In X

Heco0cTBeHHbIE MHTETrPaJIbI

1 e
-1e*d
!(x )e x' '1[

1. YKaH(I/ITe, Kakoii 13 HeCOOCTBEHHBIX HUHTCETPaAJIOB SABJISACTCA CXOOAIIUMCSH
o0 o0 o0

[Vxdx, [xZdx, [v/xdx

1 1 1 .

©  dx

2
2. BBIYHCIINTH UHTErPal, YCTAHOBHUTH €10 CXOJUMOCTb MJIH PACXOAUMOCTh —o 1+ X

0
[In xdx
3. BEIUMCIUTE UHTET pall, yCTAaHOBUTD €0 CXOANUMOCTb UJIN PpaCXOAUMOCTD 1

a dx

4. BeluncnuTh HECOOCTBEHHBINM HHTETpa © Jx , YCTAaHOBUTH €T0 CXOAUMOCTD UJIU

Xy
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PacxoJUMOCTb.

fax

X2

5. BeIurcauTh HeCOOCTBEHHBINM MHTErpal -1 , YCTAaHOBUTB €0 CXOJAUMOCTb WU
PacxoIUMOCTb.

Kparnble uHTErpaibl

1. I3MeHUTh NOpSAOK MHTETPUPOBAHMSI B IBOTHOM MHTETpajie

6- 2-

'Zfdx Ixf (x, y)dy Jl'dy jyf (X, y)dx
a. o 2 : b.o v .

H(lO—xZ—yz)dxdy, D={(x,y)1<x<2 0<y<2}

2. Berauciauts (D)

3. Beruucinuts

”(12x2y2 +16x3y3)dxdy;
D

D: x=1 y=x% y=-Jx.
4. BeluciaIuTe

[l (x* + y)dxdy,

(D) D — MHOKECTBO TOYEK IIJIOCKOCTH, OTPAHUYCHHOC IMHUAMU

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

5. Haittu nnomaas GpUrypsl, orpaHU4€HHON TaHHBIMU JTMHUSIMH
y=3/x, y=4¢e",y=3, y=4
— y? _
6. HaiiTu 1uromaas GpUrypsl, orpaHHueHHON uamsamu Y = X | Y = —X+2

8. Haiitn 06beM Tena, momydenHoro BpanienueM Bokpyr ocu OY  ¢urypsl, orpanuuennoii

JIMHASMUA y:XB’ y=1 X:O_

9. Haiftu 06beM Tema, HOJTydeHHOro BpamierreM Bokpyr ocu OX durypsl, orpanndeHHoit
— y? 2 _

JIMHUAMHAN y_X’ y _X.

KonTpoJbHbIe padoTsl (IpUMeEpPHI)

BapuaHTt

1. Hoctpouts rpaduk: Y = 3C0S2X
2. Haiitu npenensr:
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lim . 1-cos2x X —x?—x-2
1) *(5-n)° -(5+n)’ z)im | 3) IXILrZIx3—2x2+x—2
1
lim x* —x-1 fim [ 1 XC0s2x )%
4) * In(x-1) 5) >0\ 1+Xxcosx ) ) IXTQ x _X+1
-X, X<0
X?, 0<x<2
3. I/ICCJ'IGI[OBaTB Ha HCIIPEPBIBHOCTH U BBIITOJIHUTD YEPTEXK: 3 X>2
Bapuant
1. HaliTu npou3BoiHYyIO Ve
Jx
arctg® In—— _
A S 6) J (Vx)
X3
sin(x—2y)+—=7x ¢
B) y r) x=e"'cost, Y =€ Cost
: (1 1 J
lim| ——
2. Haitru "\ X arctgx
f(x :)@-+j§
3. IIpoBecTu MOIHOE UCCIIEOBAHUE U TOCTPOUTD I'pauK X",

Bapmuanr.

u

Nel. BeruncauTb Npou3BOIHYIO O HAPABIICHUIO 0S u naiitu MOZYJIb BEKTOpA I'PaJUEHTa JJIs

X
U=2Xy +——+2°

byHKIIH VY B TOUKE A(6:9;1) B HallPaBJIEHUH, COCTABIISIOIIEM C OCIMU

COSa—§ cos,B—§ <z
71 71 7/

KOOPANHAT YTIIbI 2.
_ 2
Ne2. Vcenenioats Ha dkcTpeMyM (yHKio 2 = Xy(1—4x" —4y) - S,
dz
4 " -
N3, 2=In(y=x")  x=+sint, y=cost ypuny dt

Bapuaunt
Bvoiuucaumoe:

R

2
J. 2x+1 -In xdx
L1

-2 2
3x? -4 sin 3x 2x-1
dx. dx. —————dX.
3. Ix +4x 4 jcos23x 5, j\/4—2x—x2

1. BBIYHCINUTE HHTET palblL:

+00 iy 2 dx
.!.xe dx . ‘!x\/m
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N300pa3uth 001aCTb MHTETPUPOBAHUS W H3MEHUTHh TMOPSJIOK HHTETPUPOBAHHUS B TOBTOPHOM

HHTETpaie
0 V25-x7
[ae [ fGsy)dy.
-4 0

Bbruuciute miomans (GUrypel, OrpaHUYCHHON JIMHUSMH

y=2-x>, y=x.
BapuaHT 3a1aHuii TPEHUPOBOYHOIO TECTA.
3agaun
y= arcctg3/x dy 2
1 yacTh 1. y=sinlnx, y',y"-? 2. X ' 3.
y =3x"+xe*,%x,=2/Ix=0,1, 0y-?
4. HaitTn npou3BOIHYIO Y :
_ sfsint X=3
a) y= X 6) y = Xarctg7x
&Y+ = cos3x _ :
B) X r) X=Ccost+sint y=sint—tcost
2
5. UccnenoBarh Ha SKCTPEMYM F(x)=(x=3)"(x-5) :
e2x
i y==—
6. HaiiTi mHTEpBaJIBIl MOHOTOHHOCTH X .
3
X
7. Haiitn HaunOoJblliee, HAMMEHBIIIEE 3HAaYeHUE PYHKIIUU 3 Ha oTpe3ke L .
1
— 2 X=—
8. [TocTpouTs KacatenbHyO K rpaduky GyHKIIHHA f (X) = 3arccos x B TOYKE 2,
2 yacthb 9. Haiitu npenenst:
2 2
”m(3+n)2—(2+n)2 fim 192X - X2 +2x-3 lim 192X
) @) =(1-n) S T g) o 4Bx2 46X 4) X5 93
3 yacTh
0, x<-&
y=<sinx, —z<x<0
10. HccnenoBaTh Ha HENIPEPHIBHOCTD U BBHITIOJHHUTH YEPTEK: m, x20
3
X
f (X) =2
11. TIpoBecTu moHOE MCCIEAOBaHNE U TIOCTPOUTH TpaduK X" -4,

Jlnst mpoBeieHUs] TEKYLIero KOHTPOJIS 3HAaHWN CTYACHTOB B JMCTAaHIIMOHHOM (opmate B
pa3paboTaHHbIX Kadenpoil «MaTemMaTuka» OHJIAHH-Kypcax UMEIOTCS MPOMEXYTOUYHbIE (MIPOOHBIE)

TCCTHI.

7.3.2. IIpome:xxyTOUHAS aTTeCTALUS
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KoMmmuiekT Bonnpocos

Bonipocbsl K a3k3ameRy (2 cemecmp o4yHoli hopmol 0byyeHus)

(J1s1 oleHKH KOMITeTeHI[H i)

JAnddepennuanbnoe ucuncienne QyHKIUl 0HON MepeMeHHOM KomneTteHuum
[TonsiTre QyHKIIMOHAIBHON 3aBUCUMOCTH, KiIaccupuKanus QyHKITHA.
OrnpeziesieHne U TUIIBI YUCIIOBOM MOCIE0BATEIIbHOCTH

[Ipenen yncnoBoy MOCIET0BATEILHOCTH.

Apudmernueckue oneparyy Hajl NOCIEI0BATEIbHOCTIMU

YcnoBus CYILIECTBOBaHUS KOHEYHOTI'O npezaena YUCIIOBOU
nocyiefoBarenbHocT (TeopeMbl Komn u Belepitpacca)

BTopoii 3aMeuaTenbHblid peesn

IIpenen ¢ynkmun. Omnpenenenus. [‘eomerpuueckass HHTEpHpETALHS
noHsTHs npezaena ¢yukiuu. CBolicTBa NIpeeioB

beckoneuHo maibie, 0eCKOHEUHO OobIHe (yHKIHH

IlepBbIi1 3aMeuaTeIbHbIN Npeaen

beckoneyHo Maible BEIMYUHBL. DKBUBAJICHTHBIE OECKOHEUHO MaJble U UX
WCI0JIb30BaHNE IIPU BBIYUCICHUHU ITpeIeIoB. Tabauia 3KBUBaJICHTHBIX
OECKOHEYHO MaJIbIX

HenpepbsBHOCTS PYHKIIMH B TOYKE M HA TIPOMEXyTKe. OTHOCTOPOHHHE
npenensl. Kinaccuduxaims Toyek paspbiBa rpaduka

CaoiicTBa (yHKIMH, HETIPEPHIBHBIX HA OTpe3Ke (TeopeMbl BeiiepmTpacca,
bonwsnano — Komn)

ITpousBonnas. ['eomerpuyuecknii 1 GU3MYECKHIA CMBICI TPOU3BOIHOM.
KacarenbHast 1 HOpMasb K IIJIOCKON KPUBOM

Tabnuia npon3BOAHBIX OCHOBHBIX AJIEMEHTAPHbBIX (PYHKIUN

CBsI3b MEX/y CYIIECTBOBAaHUEM ITPOU3BOIHON (DYHKIIMH B TOUKE U
HENPEPhIBHOCTHIO (PYHKLIMHU B TOM ke TOUKe OIK-1

[IponsBoaHas CyMMBbI, IPOU3BEICHHS, YACTHOTO. [[pon3BoaHAS CII0KHON 1
oOpaTHOU GyHKIUH

[TponzBoHas mapaMeTpUIeCcKu 3aJaHHON HYHKIIUH

ITpon3BosHas GyHKUMH, 3aJaHHOH HESIBHO

JuddepennrpoBanme cI0KHON MOKa3aTeabHON (QYHKIIMU

Huddepenuupyemocts. Auddepenunan. ['eomerprueckuii cMpica
muddepennmana

OcHoBHbIe TeopeMbl TuddepeHImanp-HOro ucuncienus (Teopema depma,
teopeMma Porst, Teopema Jlarpamxka, Teopema Komn)

[IpaBuno Jlonurans

Mpnuorounen Teinopa n ero csoiictBa. @opmyna Teinopa. OcraTouHBIM
wieH Gopmyibl Teitnopa B hopme Jlarpamxka u [leano

AcumnroTsl rpaduka QyHKIUN

OkcrpemyM. HeoOxoaumoe yciioBue 3kcTpeMyma

OkcrpemyM. Heobxommoe yciaoBue 3kcTpemyma

I[OCTE[TO‘IHLI@ YCJIOBUA OKCTPpEMYyMaA

JloctaTouHoe ycioBue Bo3pactanus (yObIBaHUs) QYHKIIUU

HawubGonbiiee 1 HauMeHbIIIEe 3HAUCHUS (bYHKHHH Ha OTPC3KC

BrinykiiocTh, BOTHYTOCTb, TOUKA Ieperunda. JlocraTouHoe ycioBue
BOTHYTOCTH (BBIIYKJIOCTH)

Heo6xonumoe ycioBue Toukn nepernda. Jloctatounoe ycinoBue nepernoa
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OO6mrast cxema MOCTPOCHUsI M KCCIIeIOBaHUs rpaduka QyHKIIMN

q)yHKHI/II/I HECKOJBbKHX MEPEMEHHbIX

KomneTteHuumn

Omnpenenenre u TeOMETPUYECKUil CMbIC QYHKINHU ABYX MEPEMEHHBIX

JIuHnM ypoBHS QYHKIMH JIBYX MEPEMEHHBIX

YacTtHble poU3BOAHbIE (PYHKIIUN HECKOJIBKUX MIEPEMEHHBIX, UX
r€OMETPUYECKUN CMBICIT

ODYHKIMH HECKOJIBKUX MEPEMEHHBIX, TOHATHE MOJIHOro nuddepenmana

JuddepenunpoBanne CI0XKHBIX GYHKIHM HECKOIBKUX MEPEMEHHBIX

[Tpon3BoIHBIEC BBICIIUX MOPSIAKOB (PYHKIIMY HECKOJIBKUX MIEPEMEHHBIX.
Cwmemannble npousBoAnbie. Teopema [IBapiia

[Tpon3BoaHast GYHKIMU HECKOJIBKHUX IMEPEMEHHBIX 110 HAITPABICHUIO

HpOI/I3BO,I[HaH I10 HAITPABJICHUIO U I'PAJUCHT CKAJIAPHOI'O ITOJIA

DKkcTpeMyM (QYHKIIMY HECKOJIBKUX MEPEMEHHBIX

HeoOxonuMoe 1 1ocTaTOYHOE YCIOBUS SKCTpeMyMa (QYHKIIMH JBYX
TePEMEHHBIX

OIIK-1

HNHTerpajbHoe HCYHCICHUE

KomneTteHumu

[TepBooOpasnas, HeonpeaeneHHbI nHTerpa. Tabauia OCHOBHBIX
WHTETPAJIOB

3amMeHa NepeMEeHHOW U UHTETPUPOBAHUE 10 YACTSIM B HEONPEIECICHHOM
HWHTETpaJIe

HHTerpupoBaHue ¢ MOMOIIBIO MOABEACHUS 1101 3HAK AuddhepeHiana

WHTerpupoBanne pallMOHAJIbHBIX Jpobeit

WNHTterpupoBaHue 1o 4acTsM U 3aMEHa [IEPEMEHHON B ONPEIETICHHOM
HWHTETpaJe

WuTerpupoBanre TpUrOHOMETPUYECKUX (PYHKIIHMN, OCHOBHBIC TPUEMBI

WuTerpupoBanue uppanyoHaibHbIX QYHKINN

yHI/IBepCEL]II)HaFI TPUTOHOMECTPUUCCKAA IIOACTAHOBKA

OmnpeneneHHblil UHTErpai u ero cBoiictBa. @opmyna HetoToHa —
JleitOHMIIA

[IpuiioskeHns ONpeNesIEeHHOro HHTErpaia K pelIeHHI0 T€OMETPUUECKUX U
(bu3nyecKux 3aaa4y

Brrunciaenue miomaaei ¢ moMOIIbIO OIIPCACIICHHOI'O NHTCTpaJia

Brruncrienune niomany v JJIMHBI KPUBOU, 3aIaHHON YpPaBHEHUSIMU B
napameTpuieckon popme

Brrunciaenue miomiaau KpHBOHHHeﬁHOFO CCKTOpPa B MOJAPHBIX
KOOpAUHATax

Brruncienue QIMHbI AyTru € IOMOIIBIO ONIPCACIICHHOTO MHTCTpaJla

Beruncnenue 1mHbI 1yru KpUBOH, 3aJaHHOM apaMeTPUIECKU

Brruncnenmne o6beMa Tenna BpalieHus ¢ TOMOIIBIO OMPeIeIeHHOTO
WHTETpasa

Brruncienue miomaan IOBCPXHOCTH TECJIa BpAllICHUA

HecoOcTBeHHbIe HHTErpaibl IepBOro U BToporo tumna. [lonsrus
CXOJIMMOCTH M PACXOJJMMOCTH HECOOCTBEHHOI'O HHTErpaa

HecoOcTBeHHbIe HHTErpasibl OT Pa3pbIBHBIX (QYHKIUI

OIIK-1

Tunosbsie BapUaHTHI OUIETOB
10 JTUCIHHUITIIMHE «MaTeMaTHYeCKUH aHAJIHN3»
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MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKOMN ®EJIEPAILTAN
OEAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEX/IEHME BBICIHIEI'O OBPA3OBAHUMA
«MOCKOBCKHUM MOJIUTEXHUYECKAU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)
@akynbTeT 0a30BBIX KOMIETCHIUH, Kadenpa «MaremaTrka
Hucuunnuua «MaTemaTH4ecKuidl aHanus»
Oopazosarenbhas nporpamMma 01.03.02 «IIpuknannas maremMaTuka U HHGOpMaTHKA
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBooOpa3zHas, HeompeneaeHHbIH HHTEerpal. Tabnuia OCHOBHBIX HHTEIPAJIOB.

dx

o 4
2. BBIYUCITUTH HEONPEIEIeHHBIA HHTErpall Y5-x+45-x

Haiitu rpaguenT GyHKIun Z=YVXY g rouke Mo (L4) .
YkaxuTe, Kakoil U3 HeCOOCTBEHHBIX HHTETPAJIOB SBJISIETCS CXOIAIIMCS

Tx/;dx, Tx‘3dx, T\/Fdx
1 1 1 .

H~ow

5. HaiiuTe SKCTpeMyMbl U TOUKH Tleperuda GpyHkuuu Y = (x-De™

YTBepkIeHo Ha 3aceqannu Kadeapsl MaTeMaTrku « 31» 03 2026 r., mporoko Ne 7

3aB. Kadeapoli 0O.M. bapaHosa / /

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHU S POCCUICKOI ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJIEHWE BBICILIET'O ObPA30OBAHUA
«MOCKOBCKHH MOJTUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

dakynbTeT 0a30BBIX KOMIETEHIUH, kadenpa «MaremaThka»
Hucuunnmza  «MaTteMaTH4eCKUil aHaIu3)

OopasosarensHas nporpamMma 01.03.02 «IIpuknanHas maremMaTuka U HHGOpPMaTHKa»
Kypc 1, cemectp 2

DK3aMeHAHOHHBIN OnyteT Ne 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO M BTOPOro Tumna. [IoHATHS CXOAUMOCTH U PAaCXOIUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

g 2t
2. Haiitn mpousBoHyt0 QyHKINHU, 33JaHHON TTapaMETPHISCKU 143 1+t

) 2
3. Hcenenosats Ha skctpeMyM (yHkuuto 2= X ~X+Y +2Y

7.6
j3sin 2 x cos xdx
4. BbIUMCIUTH ONPEIEICHHBIA UHTErpal 0

5. Haiitu 06beM Tena, momydeHHOro BpanienueM Bokpyr ocu OX durypsl, orpanmdeHHoit

JINHUSAMU y:XSf y=1 X:O.
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YTBepxkaeHo Ha 3aceqannu kadeapsl MateMaTuku « 31» 03 2026 r., mporokon Ne 7

3aB. kadeapoi O.M. Bapanosa / /

JUiist mpoBeIeHUS IPOMEKYTOYHOTO KOHTPOJISI 3HAHUH CTYIEHTOB B TUCTAHLIMOHHOM (popmate
B pa3paboTaHHbIX Kadenpoi «MaremaTHKa» OHJIAMH-KypcaxX UMEIOTCSI UTOTOBBIE TECTHI.
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