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1. Hexan, 3axa4M ¥ MJIAHUPYeMble pe3yJIbTAaThl 00y4eHHs 10 JUCIUILTHHE

K OCHOBHBIM yensm OCBOCHUS IUCHUILIMHBI «MareMaTndeckuil aHamm3» Clexyer
OTHECTH:

- BOCITUTAHUE y CTY/IEHTOB 00IIeH MaTeMaTHUECKON KYIIbTYpBHI;

- NpUOOpeTeHHe CTYACHTAMH IIHPOKOTO Kpyra MaTeMaTHYeCKUX 3HAHWH, YMEHUH U
HaBBIKOB;

- pa3BUTHE CIOCOOHOCTH CTYACHTOB K HMHIYKTUBHOMY M JEIYKTHBHOMY MBIILICHHIO
Hapsy ¢ pa3BUTHEM MaTeMaTUYEeCKOW MHTYHIIUH;

- YMEHHE CTYyJCHTAaMH pPa3BUBATh HABBIKM CAMOCTOSTEILHOIO HM3Y4YCHHs YYEOHOWH H
HAYYHOH JIUTEPATYpPhI, COJEPIKaIeii MaTeMaTHYECKUE CBEICHUS U PE3yIbTaThI;

- TOJTrOTOBKY CTYIEHTOB K JEATEIIbHOCTH B COOTBETCTBUU C KBaIM(PHUKALMOHHOM
XapaKTepUCTHKON OakamaBpa II0 HANpaBICHUIO, B TOM 4YHCIEe (OPMUPOBAHUE YMEHHUH
HCIIOJIb30BAaTh OCBOCHHBIE MATEMAaTHUECKUE METOIbI B IPOPECCHOHATIBLHOMN 1A TEIbHOCTH.

- MOJTOTOBKY BBICOKOKBAIM(HUIIMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIIOBHSX
uppoBol TypOyJIEHTHOCTH M BBICOKMX TEXHOJIOTUYECKUX PHUCKOB COBPEMEHHOH IH(pPOBOI
SKOHOMUKH.

K OCHOBHBIM 3a0auam OCBOEHHS AUCIUILUIMHBI «MaTeMaTW4ecKuii aHaiuHu3» CIeayeT
OTHECTH:

- OCBOGHHE CTYACHTAMH OCHOBHBIX NOHSATHH, METOJO0B, (HOPMHUPYIOMIHX OOIIYIO
MaTeMaTUYECKYI0 OATOTOBKY, HEOOXOJUMYIO ISl YCIICIIHOTO PEIICHHs PUKIIaJHbIX 33/1a4;

- (hopMHUpOBaHKE Yy CTyJeHTa TpeOyeMoro Habopa KOMIIETEHIIUH, COOTBETCTBYIOIIUX €T0
HAIPaBJICHUIO TIOATOTOBKU M 00ECIICUNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/Ia.

OObyuenne no aucuuruinHe «MaTemMaTUyecKuid aHAIK3) HAMpaBlIeHO Ha (OPMUPOBAHUE
y o0y4aronuxcs ciieayromux kommereHui B cootBeTctBru ¢ ®I'OC 09.03.01 «Mudpopmaruka u
BBIUMCIIUTENbHAS TEXHUKa» (YPOBEHb OakallaBpuaTa), yTBEpKIEHHBIM MpruKazoM MuHOOpHAYKU
Poccum o1 19.09.2017 Ne 929, ¢ m3amenenusmu ot 27.02.2023:

Ko u HaumeHoBaHue NuaukaTopbl 10CTHXKEHUS
KOMIIEeTeHIUIi KOMIIeTEeHIIHH
OIIK-1. CnocobeH npuMeHsITh HNOIIK-1.1.  3HaeT  OCHOBBI  BBICIIEH
€CTECTBEHHOHAYYHBIC U OOIIEMH)KEHEPHBIE MaTE€MAaTHUKH, METO/IbI u MOJIEIIH,
3HAHUS, METOJIBl MATEMATUYECKOTO aHATM3a U | IPUMEHSIEMbIE B PAa3JIMYHBIX  00JIACTAX;
MOJICJIMPOBAHUS, TEOPETUUECKOTO U OCHOBBI MaTeMaTH4YE€CKOTO MOJIEIHPOBAHUS,
AKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS B MPUHIMIIBI  TTOCTPOEHUSI MaTeMaTHYECKUX
pohecCHOHANBEHOM NesTENbHOCTH MOJEJIe, aJIrOPUTMBbl  pEUIeHUs  3ajad
ONTUMU3AIINY;
HNOIIK-1.2. VYMeer mNpUMEHATb METOJbI
JTUCKPETHOM  MAaTeMaTWKH,  CHCTEMHOTO
aHaJM3a, MAaTeMAaTHYECKOT0 MOJEIMPOBAHUSA
TUISE MCCJIEIOBAHMUS U pa3paboTku

npodeccnoHaNbHBIX 3a7ad M MPOIECCOB;
MPUMEHATh MaTEeMaTHYECKOe OOecTeueHne
pd  MOJACIMPOBAHMU  TPUKIATHBIX U
MH(OPMALIMOHHBIX MPOLIECCOB.

HOIIK-1.3. Bnaneer METOJaMH
TEOPETUYECKOTO W  AKCHEPHUMEHTAIHHOTO
uccienoBaHusl 00BEKTOB MpodeccuoHaIbHOM
JIEeITEIIbHOCTH, COCTABICHHS MATEMATHYECKIX
MOJIeJIeM W PpelIeHUs] 3aJad JIMHEHMHOro Hu




HEJIMHEHHOTO TPOrpaMMUPOBAHMS, a TaKXKe
3aJa4 OIITHMH3allun pa60TBI C MCTOAaMHu
JHUCKPETHOW MAaTeMaTHKH, HCIIOJIb3yeMbIMU
IpU  TPOCKTHPOBAaHMM U pa3paboTKe
UH(OPMAIOHHBIX CHCTEM.

2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JucnurnimuHa OTHOCUTCS K oOs3atenpHOM dYacTu Ojnoka bl: Moayne «MaremaTudeckue
JUCIIUILIAHED),
Hucnurnmuna 6a3upyercs Ha CIeAyIoIIeH, MPOHACHHOW TUCIUTIIINHE:
- TUHEeHas anreopa.

Hucnurnmuna «MaTeMaTHYeCKH aHaIu3) JJOTHYECKH CBSA3aHa C TIOCISYOIIMMU TUCIUTITIHHAMU
B obsazamenvroii wacmu:

- CIIelIMaJIbHBIE TJIaBbl MATEMATUKU;

- TEOPUS BEPOSITHOCTEH;

- MaTeMaTHYeCcKas CTATHUCTHKA;

- MaTeMaTU4eCcKas JIOTUKa U TEOPHS aJITOPUTMOB B IIPAKTUKE MPOTPAMMUPOBAHNS;

- TUCKPETHBIE CTPYKTYPBI U KOMIIBIOTHHT.
B uacmu, gpopmupyemoii yuacmuuxamu 06pazosamenbHblX OMHOWEHULL:

- YUCJIEHHBIE METO/BI;

- METOJIBI ONITUMHM3AIIUH;

- OalieCOBCKUE METO/bl MAIIMHHOTO O0y4YEHUS;

- HeUeTKas JIOTUKA U HeUPO-HEUETKUE CHCTEMBI.
B uacmu snexkmuenvix oucyuniun:

- MamuHHOE 00y4eHre B (PMHAHCAX;

- MAallIMHHOE 00Yy4YEeHUE B TPOMBIIIUICHHOCTH.

3. CTpykTypa U coaep:KaHue IUCUUIIINHBI

OO61mas TpyA0eMKOCTh AUCHUIIIMHBI COCTABISET 4 3a4eTHBIE eUHUIIBI -144 yaca.

3.1. Buabl y4eOHoii padoThl U TPYA0EMKOCTH
(mo ¢popmam oOyyeHus)

3.1.1 Ounas ¢popma oOyueHUs.

. KosmuectBo
n/n Bup y4eOHoii padoThI qaCOB Cemectp 2

AyIMTOpHBIE 3aHATHS 72 72
B Tom umce:
Jlexmmm 18 18

1.

CeMuHapckue/mpakTHUECKHUE 3aHATUS 54 54

2.

JlaGopaTopHblie 3aHITHS - -




CamocrosiTejibHasi padoTa 72 72
IIpomeskyTOoUuHAsI aTTecTAUMS
3K3aMeH 2 2
Hroro 144 144




3.2 TemaTnuecKkuii MIaH U3y4YeHUs1 TUCUMTLTHHBI
(mo ¢popmam 00yueHuUs)

3.2.1 Ounas popma oOydeHUsI.

Pa3genbl/TeMbI

Jucunnianab

TpyroeMkocTsb, yac

Bce
ro

AynutopHas pabdora

Jlek

MpaKkTU4 bIE
1805051

3aHATUA s

Cemunap | JIabop | IIpakr
CKHe/ | aTOpH | M4ecKa

s

CCKHUC 3aHATH | IOATOT

OBKa

Camoc
TOATE
JbHAas
padoTt

Pasznen 1. JuddepenuunanbHoe
HCYHUCIeHHe (PYHKIUI OHOM
nepeMeHHOM.

62

8 22 0

32

11

Yucnoas nocineq0BaTeNIbHOCTD.
[Ipenen uncioBou
IIOCJIEIOBATEIILHOCTH U €r0 CBOMCTBA.
ITpaBuiia npenenbHOro Nepexoa.
Oynkuus. [Ipenen pynkuuu. Teopemsl
0 mpenenax QyHKIMH.

Brimaua 3amaauii PI'P Ne 1 o
MaTeMaTHYECKOMY aHaIH3y.

1.2

IlepBblil 1 BTOPOH 3aMeUaTeIbHbIE
npenenbl. beCKOHEUHO Mabie U
0OECKOHEYHO OOJIbIITNE BEIUYHNHEI,
OKBHUBaJICHTHEIC 0ECKOHEYHO MaJkbIe
BeNTMYUHBI. PackpeiTue
HEONPEIETICHHOCTEN pa3HOro THIA.

13

HenpepoiBHOCT (DyHKIIUI B TOUKE U HA
npoMexyTke. OTHOCTOpOHHME
npenensl. Touku pa3peiBa QyHKINH, UX
KITacCH(pUKaIHSI.

14

[TpousBoaHas GyHKIUH.
I'eomeTpuyecknii 1 MEXaHUYECKUI
CMBICII ITpou3BOAHOM. [IpaBuita
muddepeHpoBaHU U POPMYIIBI
BBIYUCIICHHSI TPOM3BOAHBIX. Tabmuia
IIPOU3BOJHBIX OCHOBHBIX
alieMeHTapHbIX QyHKIUH. TexHuka
nuddepeHIpoBaHms

1.5

Huddepenunan. [IpousBoaHbie u
b depeHImanbl BHICIINX TOPSAKOB.




[TpuGimKeHHBIC BEIYUCIICHUS C
OMOIIIbI0 A PEepeHITnaTOB.

1.6

[IpaBuno Jlonurans. opmyna
Telnopa. PaznoxeHuns OCHOBHBIX
3JIeMEHTAPHBIX QYHKIHH 110 hopmyIie
Tetinopa. [IpubauxeHHbIC BBIYUCICHUS
¢ moMotbi Gopmynsl Teitnopa.

1.7

OcHOBHBIE TEOPEMBI

QG hepeHIMaTbHOr0 HCYUCICHHS.
MOHOTOHHOCTH (PYHKITHH,
sKcTpemyMbl. HeoOxomumbie u
JIOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH,
JIOKaJIBHOTO KCTPEMyMa.
HccnenoBanue BBITYKIOCTH rpaduka
byukun. Touku neperuda.

1.8

OO61as cxema uccie0BaHus GyHKIUU
U 1nocTpoeHus ee rpapuka. CBoicTBa
(GyHKIIMH, HENIPEPhIBHBIX HAa OTPE3KE.
HauOonp1iee 1 HauMeHblee 3HaYCHUS
(YHKIIMHM Ha OTpE3Ke.

Camocrostenpnas padora Nel Ha
ceMuHape 1o QyHKIUSAM OJTHON
MIEPEMEHHOMN

Pa3znen 2. @yHKIUA HECKOJIBKHX
nepeMeHHbIX.

24

12

2.1

ITpenen u HenpeprIBHOCTE. OCHOBHBIE
CBOICTBa HEMPEPHIBHBIX (PYHKIIHH.
Yacrusle mpousBoaHbie. [TonHbIH
nuddepenmman.

Brinaua 3amanuii PTP Ne 2 o
GYHKIHSIM HECKOJIBKUX TIEPEMEHHBIX

2.2

[Tpon3BoiHBIE CIIOKHON (PYHKIIMU
HECKOJIbKUX NepeMeHHbIX. YacTHbIe
POU3BOJIHBIE U TU(dEepeHIaIbI
BhICIIMX TOpsiikoB. Teopema IlIBapua.
[Tpou3BoiHas 1O HANIPABICHHUIO.
I'panuenT.

2.3

DkcTpeMyM (pYHKIIMH HECKOJIBKUX
nepemMeHHbIX. HeoOxoaumeie u
JIOCTaTOYHBIE YCIOBHS IKCTPEMyMa.

CamocrosrenbHas pabora Ne2 Ha
ceMuHape 1o QyHKIUSIM HECKOJIbKUX
NIEPEMEHHBIX




Pa3znea 3. UnTerpajbHoe HCUMC/IEHHE

58

24

28

3.1

[TepBooOpasnas. HeonpeneneHHbIit
WHTErpaJl ¥ ero cBoicTBa. Tabiuia
WHTErPaJIOB OT OCHOBHBIX
3JIeMEHTapHBIX QYHKIHUHA. MeTo
HEIMOCPEICTBEHHOTO HHTETPUPOBAHUSI.

Brimaua 3amanuii PI'P Ne 3 o
WHTETPAIbHOMY HCUYHUCICHUIO

3.2

WHTerpupoBaHue ¢ TOMOIIBIO 3aMEHBI
MIEPEMEHHOM, MOABEICHUEM TI0]T 3HAK
nuddepenmnmana. Meron
WHTETPUPOBAHUS 10 YACTSIM

3.3

HHuTerpupoBaHue palroHaJIbHbBIX
Ipobeil UHTEerpupOBaHUE HEKOTOPBIX
BUJIOB UPPALIMOHATIBHBIX U
TPUTOHOMETPHUUECKUX (PYHKIIHA.

3.4

3aga4u, IPUBOIAIINE K TOHATHIO
omnpeneaeHHoro naTerpaia. CBoicTaa
onpeneneHHoro uuterpaia. Gopmyna
Hrrorona-JleiiOauna. 3amena
MEepEMEHHON 1 UHTETPUPOBAHUE 11O
YacTsIM B ONPECICHHOM HHTETpaie

3.5

[TpunoxeHus onpeneneHHoro
MHTETpajla B FTEOMETPUN U MEXAHUKE
(BbIYMCIIEHUE TIOLIA/IeH MIIOCKUX
¢buryp, JJIMHBI KPUBOH, OOBEMOB,
IIoniaiel NOBEPXHOCTH).

3.6

HecoOcTBeHHBIE HHTETPAIIBI IEPBOTO U
BTOPOTO POJia, X CBOMCTBA.

3.7

3aauu, NPUBOJISALINE K KPATHBIM
uHTerpagaM. J\BOMHONW U TPOUHOU
WHTErpaJIbl, UX CBOMCTBA. Berunciienne
JIBOMHBIX UHTETPAJIOB CBEIEHUEM K
MOBTOPHBIM. [ 'eoMeTpuyeckue u
bu3nUecKre NPUII0KEHUsS] KpaTHBIX
uHTerpanoB. KoHTposapHOE
TECTUPOBAHUE

10

Hrtoro

144

18

54

72

3.3. Copnep:xaHue pa3ie0B AUCHUIIIHHBI

BBenenue




[Ipeamer, 3amaun u comepkaHue TUCHUTIIMHBL. OCHOBHBIC 3TAmbl PA3BUTUS JAUCIUIUIMHBIL.
CtpyKTypa Kypca, €ro MeCcTo M poJib B TIOJITOTOBKE OaKkanaBpa, CBSA3b C IPYTUMHU TUCIUTIIIHHAMMU.

Paznea 1. ludgdepenunanbHoe ucuucjieHne pyHKuui 0HOi nepeMeHHOM

Tema 1. YucnoBass nocnenoBarenbHOCTb. [Ipenen 4uciIoBOM MOCIEAOBATENIBHOCTH U €r0
coiictBa. @ynknus. [Tocrpoenue rpaduxos Gpynkuuii. [Ipenen Gpynkiun. OCHOBHBIE TEOPEMBI O
npenenax ¢pynkun. [lepBsiii u BTopoii 3ameuaTenbHble npeaensl. CpaBHeHHE 0ECKOHEYHO MaJbIX U
0EeCKOHEUHO OOJIBIINX BETMYMH. DKBHBAJICHTHBIE OECKOHEUHO MaJIbIe BETHYUHBI.

Tema 2. HenpepbIBHOCTh (DYHKIIMIA B TOUYKE U HA MPOMEKYTKE, TOUKH pa3pbiBa QYHKIIMH, UX
Kiaccupukanus. ACUMOTOTH rpaduka QyHKIMH, UX KIacCUPUKAIHSL.

Tema 3. [IpousBomnas pynkuu. I'eomerpudeckuii 1 GU3NISCKUNA CMBICT TTPOU3BOIHOM.
[TpaBuna auddepeHurpoBanus U (HOPMYIIBI BBIYUCICHUS MPOU3BOIHBIX. TablMIla MPOU3BOIHBIX
OCHOBHBIX 3JIEMEHTapHbIX (YHKIMHA. Berunucinenue npon3BoAHbIX GYHKIUH, 3aJaHHBIX Pa3IUYHBIM
o0pazom.

Huddepennman. IlponsBoanpie u auddepeHuanbl BRICIIUX MOpsAakoB. [IpubnmkeHHbIe
BBIUMCIICHHSI C TOMOIIBIO T PEPEHIINATOB.

Tema 4. IlpaBuno Jlonurtans. @Popmyna Teitnopa. PackpeiTue HeompeneaeHHOCTER
paznu4HoOro Tuma. PasnojkeHue OCHOBHBIX 3JIEMEHTapHbIX (QyHKuMi 1o Qopmyne Teinopa.
[TpubnmkeHHbIe BBIYUCIECHUS C TOMOIIBIO Gpopmyrsl Teitnopa.

Tema 5. OcHOBHBIC TeOpeMbI (P HEPSHIINATHLHOTO UCUUCICHHUS. MOHOTOHHOCTh (PYHKIIHH,
sKkcTpeMyMbl HeoOXoaumbie W TOCTaTOYHBIE YCIOBHS MOHOTOHHOCTH, JIOKQTHHOTO 3KCTPEMyMaA.
HccnenoBanue BHIMyKIOCTH rpaduka pyHkuuu. Toukn nepernda rpaduka GyHKINH.

Obmas cxema uccrnefoBanusi GyHKIMU U mocTpoeHust ee rpaduka. CoiicTBa (QPyHKIIMIA,
HETPEPBIBHBIX Ha OoTpe3ke. HanbomnpIiee 1 HauMeHblee 3Ha4eHUsT QYHKIIMU Ha OTPE3Ke.

Paznea 2. luddepennuanbHoe ucuuciaeHne GyHKIMi HECKOJIbBKUX NepeMeHHbIX

Tema 1. OyHKIUMM HECKOJIBKMX NEpEMEHHBIX. JIMHUM M MOBEPXHOCTH YpOBHs. YacTHble
npousBoaHbie. [lonuenii quddepennman. IIponsBoaHbIe CIOKHON HYHKINU HECKOIBKHUX TTEPEMEH -
HbIX. YacTHbIE TPOM3BOAHBIE U MU depeHnasl Beicumx nopsakos. Teopema [Bapua.

Tema 2. [IpousBonnas no Hampasienuto. ['paguent. KacatenbHasa k kpuBoil. KacarenpHas
IUIOCKOCTh M HOpMajb K noBepxHocTu. ®opmyna Teitnopa. DkcTpeMyM (QYHKIIMM HECKOJIBKHX
nepeMeHHbIX. Heo0Xoqumble 1 10CTaTOUHbIE YCIOBUSI SKCTPEMYMa.

Paspnen 3. UnTerpanbHoe HCYUCIEHHE

Tema 1. IlepBooOpasHas. Teopema CyIIECTBOBaHUS HEOMNPEIECIEHHOTO HWHTErpaa.
HeonpeneneHuslit nHTErpai u ero cBoiicrsa. Tabmuiia MHTErpasioB OT OCHOBHBIX 3JIEMEHTapHBIX
¢yHK1MI. MeTo1 HenocpeICTBEHHOTO MHTETPUPOBAHMSL.

Meroasl UMHTErpUpOBaHUA C IIOMOIIBIO 3aMEHBbl IIEPEMEHHOH, IIOJBEICHUEM IO 3HAK
muddepennmana. Meron HHTETPUPOBAHUS IO YaCTSM.

WHTerprupoBaHie palMoHANbHBIX Jpo0ei, HHTErpupOBaHHE HEKOTOPBIX BUI0B HPPALIMOHAIBHBIX U
TPUTOHOMETPUUECKUX (PYHKIIUM.

Tema 2. 3agaun, NpuUBOAAIIME K IOHATHIO ONpEAEIEHHOro MHTerpana. OnpenencHHbIN
WHTErpaJl, €ro CBOWCTBA. YCIOBUS HHTETPUPYEMOCTH. MHTErpan ¢ mNepeMEHHBIM MPEAEIOM
unterpupoBanus. Popmyna Heiotona — JleiiOHuma. 3amMeHa nepeMEeHHONW B OIpeIeIIEHHOM
WHTErpae.

[Tpunoxenus onpenerneHHoro HHTerpajga B reOMETPUU U MEeXaHUKe (BBIYMCIICHUE TUToaiei
IJIOCKUX GUTYp, AJIMHBI KPUBOH, 0OHEMOB.

Tema 3. HecoOcTBeHHBIE HMHTErpayibl MEPBOIO M BTOPOro pojaa (mo OecKOHEYHOMY
MPOMEXKYTKY, OT HEOTPaHUYEHHBIX (PYHKIMNA HA KOHEYHOM IIPOMEKYTKE), UX CBOMCTBA.
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Tema 4. 3anaun, npuBoAsIINE K KPaTHBIM UHTETpasiaM. J[BONHOM U TPOHHOW MHTErpabl, UX
cBoiicTBa. [IpaBuia BEIYMCIEHUS IBOMHBIX HHTETPATIOB.

3.4. TemaTuka NpaKTUYeCKUX 3aHATHI MO JUCIHILINHE
«MaTeMaTHYECKHUI AHAJIN3»

Ne Tema 3ansaTust

n/n

1 Pa3nes 1. DiieMeHTBI MATEMATHYECKOI0 aHAJIM3A.

YucnoBass mnocienoBarenbHOCTh. [Ipenen 4YHCIIOBOM IOCIENOBAaTENBHOCTH U €r0
cBoiictBa. IIpaBuna npenensHoro nepexoxa. @ynkuus. [Ipenen ¢ynxmun. Teopemsr o
npeznenax ¢pyHkuuu. IlepBblii 1 BTOpOil 3aMedaTenbHble peIeibl.

2 CpaBHeHHE OECKOHEYHO MalIbIX M OECKOHEUHO OOJIBIIMX BEJIMYMH. DKBUBAJICHTHBIC
0ECKOHEUHO MaJIble BEJTMYMHBI.

3 PackpeiTre HEoNpeneneHHOCTEN pa3InyHOro TUIa

4 HenpeprsiBHOCTh QYHKIIMI B TOUKE U Ha MPOMEXYTKE. OHOCTOPOHHHE TTpeesbl. Touku
paspbiBa pyHkimu. Ilpumepsl pemenus 3agay

3) [MpomsBonnas ¢ynxnun. IlpaBuna nuddepenuupoBanust U (GOPMYIBI BBIYUCICHHS
npoun3BoIHBIX. TexHuka nupdepeHunpoBaHmsl

6 HuddepenumpoBanne  oOpaTHbIX  GyHKUWH, GYHKOWNA, 33JaHHBIX  HESBHO,
napaMeTpHuecKy, Jorapupmudeckoe qudepeHmpoBaHue

7 Huddepennman. ['eomerpuueckuit cmbicn  nuddepennmana. IIpousBogHsle U
JuddepeHyansl  BBICIIMX  MOPSAKOB. [IpuOIMKEeHHbIE BBIYMCIEHUS C  IOMOIIBIO
mudepeHITaoB.

8 IIpaBuno Jlonuransa. @opmyna Tennopa. PackpbiTue HEONpPEAEIEHHOCTEW Pa3JIMYHOrO
tumna. Pa3ioxeHuss OCHOBHBIX 2JIEMEHTApHBIX PyHKIUM 110 popMysie MakiopeHa.

9 ITpubnmkeHHble BEIYUCIEHHSI ¢ TOMOLbI0 hopmyisl Teitsopa.

10 | ITomHoe uccaenoBanue GyHKUUN U mocTpoeHue rpapukos. [Tpumepsl

11 | [lonHOE MccnenoBanue GyHKIMN U TOCTpoeHue rpadukos. [Ipumeps! (IpooinKeHne)
CamocrosrenbHas pabora Nel Ha ceMuHape o GyHKIUSAM OAHOHN IepeMeHHON

12 | Pazgen 2. @yHKIMHU HECKOJbKHX INepeMeHHbIX. JIMHUM W TOBEPXHOCTH YpPOBHSI.
YacTHble IPoU3BOHbIE U AU depeHIInan nepBoro nopsaKa.

13 | [omusiit nuddepernman. ITpousBonusie cinoxHoil GyHkuuu. [IponsBoaHas GpyHKIUH,
3aJaHHOM HesBHO. YacTHble MPOW3BOAHBIE W UG (depeHIranbl BbICIINX MHOPSIKOB.
Teopema [lIBapua.

14 | ITpou3BosHas no HampasieHHo. [ paaueHT.

15 | OkcrpemyM QYHKIIMH HECKOJIBKUX NTepeMeHHbIX. Heo0Xo1uMbIe 1 TOCTaTOYHBIC YCIOBUS
IKCTpEMyMa.

16 | CamocrositrenpHas pabora No2 Ha ceMrHape 1o QYHKIHSIM HECKOIBKUX EPEMEHHBIX

17 | Pa3nen 3. UHTerpajbHoe HCUYHCTEHHE
[lepBooOpaszHas.  HeompeneneHHslii  WHTETpal W €ro  CBoiicTBa.  Mertoa
HENOCPEJICTBEHHOTO MHTETPUPOBAHMUSI.

18 | UnTerpupoBaHue C TMOMOIIBIO 3aMEHBl MEPEMEHHOH, MOJBEACHUEM TOJ 3HAK

muddepennmana. Meron HHTErpUPOBAHUS MO YACTSIM
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19 | UHTerpupoBanne panvoHAIBHBIX JApOOEH, WHTETPUPOBAHUE HEKOTOPHIX BHJIOB
UPPaALMOHATBHBIX (DYHKIHUN

20 | MHTErpHpOBaHKEe TPUTOHOMETPUUICCKUX (DYHKITHIA.

21 | Beiuucnenue ompenelieHHbIX WHTerpasioB 1o (opmyne HeroTona-JleiiOnuma. 3ameHa
NIEPEMEHHOI M MHTETPUPOBAHKE T10 YaCTsM B ONPEICIICHHOM HHTErpaJie.

22 | [lpunoxeHust OINpENeNeHHOr0 HMHTErpajlia B T'EOMETPUM W MEXaHHUKE (BBIYMCIICHUE
TUIOIAICH TUIOCKUX (UTYP, JUTMHBI KPUBOA).

23 | [IpunoxxeHust OINpeNeNeHHOr0 HMHTErpajia B T'eOMETPUM W MEXaHHUKE (BBIYMCIICHUE
00bEMOB, TUIOMIAJICH TOBEPXHOCTH).

24 | HecoOCTBEHHBIE HHTETPAJIBI IEPBOTO U BTOPOT'O POJIA, UX BHIYHUCIICHHUE.

25 | 3agaud, TPUBOJAIIME K KpaTHBIM HHTErpajiaM. BblUMclieHHWEe IBOWHBIX HHTETPAJOB
CBEJICHUEM K TIOBTOPHBIM. 3a/laui Ha U3MEHEHHE MOPSIKAa HHTETPHUPOBAHUS B JBOWHOM
UHTErpaje

26 | l'eomerpuueckne W (U3HYECKHE TPHIOKEHHUS KPATHBIX HWHTETPAlOB, MPHUMEPHI
BBIUMCIICHHSI.

27 | KoHTponbHOE TeCTHUPOBAHUE IO KYPCY.

4, Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecriedyeHue
4.1. HopmatuBHbie 10kyMeHTHI 1 TOCTbI
1. ®I'OC 09.03.01 «Mudopmaruka u BerunuciauTensHas Texuuka» [Ipukas MunoOpuayku Poccun

o1 19.09.2017 Ne 929 (pen. ot 27.02.2023)

AkanemMudeckuil ydueOHBIN TulaH mo HampasieHuto noarotoBku: 09.03.01 «Mudopmatnka u
BbIUKCIUTENbHAS TeXHUKa». [Ipoduib: «cKycCTBEHHBIM MHTEIIEKT U MAIIMHHOE O0OyUEHUE.
®opma 00yueHus — ounas, 2026.

Vka3 Ilpesunenra Poccuiickoit ®enepauun ot 01.12.2016 Ne 642 «Crparerun Hay4HO-
TEXHOJIOTH4eCKOro pa3Butus Poccuiickoit denepannm.

[Tpuxa3 MunuctepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O6  yrBepxknaenun  [lopsaka  NpUMEHEHWs  OpraHM3alUsAMH,  OCYIIECTBIISIOLIUMHU
00pa30BaTeNbHYIO ACSTEIbHOCTD, 3JIEKTPOHHOTO 00YUEeHHMsI, TUCTAaHIIMOHHBIX 00pa30BaTeNIbHbIX
TEXHOJIOTUH MPpH peaau3au 00pa30BaTeNIbHBIX MPOrPaMM».

4.2.  OcHoBHasi JuTEpaTypa

®uxteHrons] .M. OCHOBBI MATEMaTHYECKOTO aHAIN3a: YUeOHUK /I BY30B, 15-€ u3j., crep.
CII0, JIans. 2023. Yacts 1. 444 c.

@uxTtenronsl I.M. OcHOBBI MaTEMaTUYECKOT0 aHajIM3a: Y4eOHMK JUIs By30B, 14-¢ u3n., crep.
CII0, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.J. Kparkuii kypc maremarnyeckoro ananmmsa. T.1. JluddepenumanbHoe u
UHTErpalibHOE HcYMCIeHUs (QyHKUMNA OIHON mnepeMeHHOH. Psanpl: YueOHUK [DIeKTpOHHBIH
pecypc]: yueb. - DnekTpoH. naH. - Mocka: ®usmarnut, 2015. - 444 c. [Pexxum goctyma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlomoJiHUTebHAs JIUTEpPaTypa

[MTuckynoB H. C. JluddepennuansHoe W HHTETPAIBHOE HCYHMCICHUS Ui BTY30B. B 2-x
tomax. M.: Muterpan - Ilpecc, 2009 — 416, 544 c. 180 »k3.
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2. 3ybkoB B.I'., JIsxoBckuii B.A., Mapteinenko A.U., Munocuer B.b., Ilymkaps E.A. Kypc
MaTEeMaTHKH JJI TEXHUYECKUX BBICIINX y4eOHbIX 3aBefeHuit. Yactu 1-4. M.: MI'T1VY, 2012. 400
IK3.

3. Kpartkwuii Kypc BbIcIIel MaTeMaTUKH [ DIEKTPOHHBIN pecypc|: yueb. - DIeKTpoH. AaH. - MockBa:
HamkoB u K, 2017. - 510 c. [Pexxum moctyna: URL: https://e.lanbook.com/book/93522. - 3ari. ¢
JKpaHa. |

4. byrpos f.C., Hukonbckuit C.M. Briciias matemartuka: yyeOHMK Ui By30B B 3-X ToMmax. M.:
Hpoda, 2009.

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

6. Marematnueckuii ananus. Teopust mpenenoB u auddepeHnnaibHOe UCYUCIEHUE: OCHOBHbBIE
MOJIOKECHUS TEOPHH, METOAMYECKHE YyKa3aHUs W BapHUAHTHI pacueTHoO-rpaduueckux padbot //
bonynos M.A., boponuna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMM», 2009.

4.4. DiekTpoHHBbIe 00pa3oBaTe/bHbIE PeCYPChI

[IpoBenenue 3aHATHI W aTTECTAllMii BO3MOXXHO B JWUCTAHIMOHHOM (opMmare ¢ NpPUMEHEHHEM
cUCTeMbl JucTaHIMOHHOro oOyuenus yHuBepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaremaTtuka» JIJIEKTPOHHBIX oOpa3oBarenbHBIX pecypcoB (DOP) mo Bcem paspenam
IIPOrPaMMBI:.

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

HHTerpaibHOE HCUUCIICHUE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GYHKIMI OHON IEpeMEHHOM
JuddepenimansHoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucuuciaeHne GyHKuun
HECKOJIbKMX MEPEMEHHBIX

JIOTOHUTEIbHBIE TJIaBbI https://online.mospolytech.ru/course/view.php?id=3592
MaTEMATUYCCKOI'O aHaJIn3a

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOUHBIE K UTOTOBBIE TECTHI.
[Topsimox mnpoBeneHuss paboT B JUCTAHUMOHHOM (opMmaTre YCTaHABIUBAECTCS OTAEIbHBIMU
pacrnopspKeHUSIMU TTPOPEKTOpa Mo yueOHOM paboTe M/Wiu IEHTPOM yueOHO-METOIUYECKON pabOTHI.

Kamz[mﬁ CTy,I[GHT O6GCH€‘I€H I/IH)II/IBI/I)lyaJ'II)HI)IM HGOFpaHquHHI)IM I[OCTyl'IOM K 3J'I€KTpOHHOI7[
OMOJIMOTEKE MOCKOBCKOIO ITOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

WNHTepHeT-pecypchl  BKIIOUYAIOT Yy4EOHO-METOJUYECKUE MaTepuaibl B JIJICKTPOHHOM  BHJIE,
MMPEACTAaBJICHHLIC Ha caunTe mospolytech.ru B pa3aciic: ((HeHTp MaTeMaTu4dYCCKOro 06p330BaHI/I}I»
(http://mospolytech.ru/index.php?id=4486,

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

[Tone3nble yueOHO-METOAMYECKNE U MTHPOPMAIIMOHHBIE MaTepHallbl IPEICTAaBIEHbl Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedensr pecypcoB MHPOPMAIMOHHO-TEICKOMMYHHUKAITMOHHON ceTn «HTEepHET» MJiT OCBOEHUS
JTUCIUTUTMHBL: WwWw.matematikalegko.ru>studentu, www.i-exam.ru.
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4.5. JInueH3noHHOE U CBOOOTHO PACTIPOCTPaHsIeMO€e MPOTrPaMMHOe

odecneyeHue
Neo| HaumenoBanue | Pazpaborumk [1O JocTynHOCTh Ccblika Ha Equnblii peectp
(mpaBooOaarens | (JUMIEH3UOHHOE, POCCHUIUCKHUX MPOTPaMM JJIst
) CBOOOIHO OBM u B/] (nipu Hammunm)
pacnpocTtpadseMoe
)
1 |Astra Linux | OO0 JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIuIeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'MN" 75

4.6. CoBpemeHnHbIe IpodeccnoHaIbHbIE 0a3bl JaHHBIX U HH(POPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMBI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYIHBIX AJIA OCBOCHHUA NTUCIHUIIJIMHBI:

HaumenoBanue

Ccblika Ha pecypc JlocTynHOCTh

HNuadopManmoHHO-CIIPABOYHbIE CHCTEMbI

Stack Overflow

JocTtynHa B cetn

https://stackoverflow.co Wnreprer 663

m/

00pa30oBaTeNbHBIX CTAaHIAPTOB
BbICILIEr0 00pa3oBaHUs

OTpaHUYECHUN
Mugopmatmonnsie pecypest Cern http:// www.consultant.ru | JoctymHo
Koncynprantllntoc ) ' '
ITopran ®@enepanbHbIX
FOCYAAPCTBEHHBIX http://www.fgosvo.ru. JlocTymHO

J1eKTPOHHO-0MOINOTEYHbIE CHCTEMBbI

Jlann

https://e.lanbook.com/

JocTtynHa B cetn
WuTepuer 6e3
OTpaHUYECHUN
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https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

IPR Books https://www.iprbookshop | JoctymHa B ceTu
ru/ Hutepuer 6e3
OTpaHUYCHUHN

IIpodeccnonanbubie 6a3bI JAHHBIX

baza nanHbIx HaydIHOU http://www.elibrary.ru HoctymHo
3JICKTPOHHOU OMOJIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com [ JoctymHo
noJIrTeMaTruieckas peepaTuBHO-
oubnmuorpaduueckas u
HAaYKOMCTpHUUCCKaA
(bubmmomeTpuyeckasi) 6aza JaHHBIX

5. MarepuajbHO-TEXHUYECKOE 00ecneYeHue QU CIUITHHbI

MarepuanbHO — TeXHHUYeCKast 0a3a yHHBEpCHTETa 00ECIeYMBaeT MPOBEIECHUE BCEX BHUIOB
3aHATHH, NPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIMM CAHUTApHBIM U
IIPOTUBOMNOXAPHBIM MPAaBUIIAM U HOPMaM.

Kadenpa «Maremaruka» He pacroyiaraeT coOCTBEHHBIM ayTUTOPHBIM (DOHJIOM U UCIIOIb3yeT
y4eOHBIE ayTUTOpUH U3 001ero (POHa YHUBEPCHUTETA.

[lpu HeoOXxoaMMOCTHM JUIi MpPOBEACHUS HHTEPAKTHBHBIX IPAKTHMYECKUX  3aHATHH
UCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanueckne peKOMEeHIANMH

6.1. MeToauueckue peKOMEHIANMH JJIsl MPenoaaBaTeJisi
10 OPraHM3anum 00y4yeHus

[Ipexxne Bcero, cienyer oOpaTUTh BHHMAaHHE CTYICHTOB Ha TO, YTO MPAKTHYECKH BECh
M3y4aeMbIil IMU MaTepuall He TpeOyeT KaKoW-Tu00 CreluaibHOM (JIOMOJHUTENBHOMN ) MTOJTOTOBKH U
BIIOJIHE MOXKET OBbITh YCIEINIHO M3YY€H, €CIH CTYACHTHI OYAYyT MOCENaTh 3aHSTHS, CBOEBPEMEHHO
BBITIOJIHSITh JIOMAIlTHUE 3aJaHus U TI0JIb30BaThCsA (IMPU HEOOXOJMMOCTH) CHCTEMOM IJIAHOBBIX
KOHCYJIbTAIIMI B TEUEHUE KAXKJIOTO cemecTpa. Bomeamve B Kypc MaTaHain3a pas3/elibl SBISIIOTCS
KJIACCUYECKUMH, B TO K€ BpPEeMsI OHU MPAKTUYECKH OPUEHTHUPOBAHBI, TaK KaK MMEIOT IIUPOKOE
pacnpocTpaHEHue JJisl PeLIeHUsl pa3HOTo poja 3ajad BHYTPU CaMOW MaTEeMaTUKH W MPUKIIAIHBIX
3aja4. X ocBoeHre MOMOKET CTyJIeHTaM JIOTUYECKH BEPHO, apTyMEHTHPOBAHO W SICHO CTPOWTH
YCTHYIO M MHUCHMEHHYIO pedb, YCIENIHO MPUMEHSATh HAKOIUJICHHBbIC 3HAHUS B MPO(eCcCHOHATBHOM
JeSATeTLHOCTH.

HeoOxomuMo ¢ camMoro Havana 3aHSITHH pPEKOMEHJOBAaTh CTYICHTaM OCHOBHYI U
JIOTIOJTHUTETIFHYIO JIUTEPATYpy, a B KOHIIE CeMeCTpa JaTh CIHCOK BOIPOCOB IS TMOJITOTOBKH K
JK3aMEHY.

Ha nmepBom 3aHSATHY MO TUCITUTIIIMHE CIIETYET 00s3aTeIbHO MPOMH(POPMHUPOBATH CTYICHTOB
0 BHJIe ¥ popMax TEKYIIEeH U TPOMEKYTOUHOM aTTECTAIMIA 10 TUCIUTUINHE, CPOKAX UX
MIPOBE/ICHMUS, YCIOBHUSX JIOMYCKa K MPOMEKYTOYHOM aTTECTAIUH, TPUMEHSIEMBIX BUIaX
MPOMEKYTOUHOTO KOHTPOJIS.

N3noxenne TEOpEeTHYECKOTO Marepuana JIOJDKHO COMPOBOXKIATHCS HILTIOCTPATUBHBIMU
npuMepamMu, TIIATEIbHO OTOOpaHHBIMU MPETNOoAaBaTeNieM TaK, YTOObl TEXHUYECKHE TPYIHOCTH U
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BBIKJIQJIKW TP PELICHUHM 3aJa4d HE OTBJIECKAIM OT TJIABHOTO: OCMBICIEHUS HUIAEU U CYTH
IpUMEHsAEMBbIX MeTOJ0B. CreayeT Bceraa yKa3blBaTh IPUMEPBI MPAKTHUYECKOrO IPUMEHEHHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHHM U (HOPMYIL.

[IpakTueckue 3aHATHSA JOJDKHBI OBITh OpPraHM30BaHBI IpPENojaBaTesieM TakuM o0pa3om,
9TOOBl  OCTABAJIOCh BpEeMs Ha MEPHOJUYECKOE BBHIMOJHEHHE CTYACHTaMH  HEOOJBIION
CaMOCTOSITENIbHOM paObOThI B ayAUTOPUHU ISl IPOBEPKH YCBOCHUS U3JI0KEHHOTO MaTepHaia.

[IpenogaBaTens, BEAYIIUH NPAKTUYCCKUE 3aHSATHUS, JOJDKEH COIIACOBBIBATH Y4eOHO-
TEMaTUYECKH IJ1aH 3aHATHH ¢ JIEKTOPOM, UCIIOJIb30BaTh €UHYIO CUCTEMY 0003HAUYEHUH.

[IpenogaBatento ciaenyer 10OUBATHCS CUCTEMATHUECKON HEMIPEPHIBHOM paOOTHI CTYICHTOB B
TE€YEHHE CEMeCTpa, HeOOXOAMMO BBISBIISATH CUJILHBIX CTYJICHTOB U IIPUBJIEKATh UX K HAY4YHOU padore,
K Y4aCTHIO B Pa3HOIO pOJia OJIMMIIMANAX U KOHKYpCax.

CTyaeHT H0KEH OLIYIIATh 3aMHTEPECOBAHHOCTD MPENOJABaTENs B JOCTHKEHUU KOHEYHOT O
pe3yibTaTta: B MpuoOpeTeHUH 00yJaIONTUMUCS MPOYHBIX 3HAHUHN, YMEHHI 1 BIIAJICHUS HAKOILJICHHON
uH(popMalel s pemeHus 3a1a4d B IpohecCHOHANbHON AeSITENbHOCTH.

O6paSOBaTeJ'IBHBIe TCXHOJIOT'HH.

[IpoBenenue 3aHATUHN U aTTECTAIMil BO3SMOXKHO B TUCTAHIIMOHHOM (popMaTe ¢ MPUMEHEHUEM
CUCTEMBbl JUCTaHIMOHHOrOo o0yuyeHus: yHusepcuteta (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaenpoil «MaremaTuka» 3JIEKTPOHHBIX 0Opa3oBarenbHbIX pecypcoB (DOP) mo Bcem pasnenam
nporpaMmsl (cM. 1. 4.4).

[Topsanox mpoBeneHUs padOT B AMCTAaHLIMOHHOM (hopMare yCTaHaBIMBAETCS OTAEIbHBIMU
pacopsHKCHHSIME IIPOPEKTOPA MO YIeOHOM paboTe W/WiK IICHTPOM YIeOHO-METOMYECKON paObOTHI.

6.2. MeToauyecKkue YKa3aHHus JJisl 00YyUAIOIIUXCS M0 0CBOEHUIO
AU CHHUTITHHBI

Pa3nea 1: nuddepenunanbHoe ncuucjieHue pyHKumMi 01HOM NepeMeHHOi] .

[Tpu n3ydenun nuddepeHnnanbHOro ucYucaeHuss QyHKIMA OJHON IepeMeHHON obparute
BHUMaHME Ha MOHATHE Ipesena pyHKIUM B TOUKE U METOJbl ero Bbruucienus. [Ipenen — onHo u3
OCHOBHBIX TOHATUH MaTeMaTH4YecKOro aHaim3a. llpu BeMHCIEHWH TpenenoB (GYHKIUH HAO,

0 o« o
—,—,O'WQCO—CO,I
IpeX/e BCEro, BBUICHUTh XapakTep HEONpPEeAeIeHHOCTH 0 o . UrtoOml
OBJI/IETh TEXHUKOM peIllIeHMs 3aJay Ha BBIYMCICHHME MPEAEsIoB, HAJ0 3HATh JBa 3aMeYaTelIbHBIX
npezena, TabJMIly SKBHBAJICHTHBIX OSCKOHEYHO MaJIbIX, MPaBMIIO JlomuTas, pa3inyHble TPUEMBI
PACKpBITUSL HEOIIPEEIEHHOCTEH B 3aBUCUMOCTHU OT BUJAa (PYHKIIUHM U PEIIUTh JOCTaTOYHO OOJIbIIOE
KOJIMYECTBO 3a/1a4.

IIpy wm3yueHHM TeM, MOCBSIIEHHBIX MPOU3BONHOW U nudp¢epeHmany (QyHKIHH, HaIO0
OCMBICIITh WX T€OMETPUYECKUN CMBICII, TIOHUMATh pa3iinune MEXaAy HUMHU (nuddepeHuan - 3To
IJIaBHas JMHEWHass dYacTh mpupamieHus (yHkuuu). TBepao 3HaTh (Kak TaOMUIy YMHOMXEHHS)
dbopmynel  auddepeHIMpPOBaHUS ~ OCHOBHBIX  JJIEMEHTAapHBIX  (QYHKIMHA W MpaBuUiia
muddepeHMpoBaHus (Bce, KOHEYHO, HO OCOOEHHO mpaBuio aAuddepeHIupoBaHus CIIOKHON
(GYHKITUH).

OOparute BHUMaHUE TaKkXke Ha 0COOCHHOCTU nu(depeHupoBaHus GyHKINHN, 3aJaHHBIX B
HesBHOU (popMe, mapamMeTpuuecKH, Ha mprueM JorapudmMudeckoro nuddepeHupoBaHus.

Crenyer 4eTKO 3HAaTh U YMETh IIPUMEHSATH aJITOPUTM UCCIIEA0BAaHUS (PYHKUIUN U MOCTPOSHUS
rpadukoB: ompeaeneHHe TOYEK pa3pbiBa (M UX KilacCU(UKAIMIO), AaCHMIITOT Trpaduka
(BepTUKaJIbHOW, HAKJIOHHOM, TOPU3OHTAIbHOH), HEOOXOIUMBbIE M JOCTATOYHBIE YCIOBHUS
MOHOTOHHOCTH ()YHKIIMH, CYIIECTBOBAHUS JIOKAJIHHOTO SKCTPEMyMa, MPOMEXKYTKOB BBITYKIOCTH U
BOTHYTOCTH (PYHKLIMU U TOUYEK Mepernoa.
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Pazgen 2: nudPpepenunanbHoe ucuncieHne GyHKIUl HECKOJIbKUX MepeMEeHHbIX.

[Ipu n3ydeHuu nanHOro paszzena oopaTUTe BHUMaHUE Ha TO, YTO (DYHKIUS IBYX EPEMEHHBIX
MMeEET HaIJISIIHBIA TEOMETPUUYECKUM CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM MPOCTPAHCTBE

Hago ocMmbIcauTh MOHSATUS YAaCTHBIX MPOU3BOJIHBIX W MoOJHOro auddepennuana u
OCOOEHHOCTh MX BBIYHCIICHUS, OBJAJCTh TEXHUKOW BBIUMUCICHUS MPOU3BOAHBIX OT CIIOKHOU
(GYHKIIMM HECKOJIbKUX mepeMeHHbIX. CremayeT oOpaTHTh BHUMAaHUE HA TO, YTO i (PYHKIIHH

Z=ZIX o
( ’y) CMCHIAHHBIC 4YaCTHBIC IIPOMU3BOJHBIC BTOPOI'O IIOPsAJKAa PaBHbBI MECXKIAY co00Ii:

0%z _ 0%z

Oxdy  Qyox (Teopema LlIBapua), To ecTh MOPSAAOK TUPPEPEHINPOBAHNS HE UMEET 3HAUCHHUS.
Jlnst QyHKIMHM HECKOJIBKUX MEPEMEHHBIX CKOPOCTbh M3MEHEHUS (YHKIHU B MPOU3BOIHHOM
HANpaBJICHUU XapaKTepH3yeTcs MPOM3BOAHONW IO HANpaBJICHUIO, a HaWOOIbIIas CKOPOCTh
u3MeHeHHs (QyHKIUU Oy/eT B HAaIlpaBJICHUH BEKTOpa IPaHEHTA.
Cnenyer oOpaTuTh B 3TOM TeMe BHMMAaHHME Ha HEOOXOIMMOE M JOCTATOYHOE YCIIOBHS
CYIIECTBOBaHMS SKCTpeMyMa (PYHKIIUN HECKOIBKHX MEPEMEHHBIX.

Pa3nen 3: HHTErpajbHO€C HCUYUCTICHHUC.

B HHTCTPaJIbHOM MCUYHCJIICHUHU PCIIACTCA 3aaa4a, O6p8.THOI>i TOﬁ, KOTOpada pacCMaTpuBajliacChb B

T depeHaIbHOM UCUYUCICHUU: HEeOOXOAMMO HaMTH 11 AaHHOW (QYHKUIUU J(x) TaKylo
(GyHKIMIO, TPOM3BOAHAS OT KOTOpPOW Obla OBl paBHA 3amaHHOW. MHTerpmpoBanue (QyHKIMA —
JIOCTaTOYHO CJIOKHBIM pa3fesl MaTeMaTHKH, OBIAAE€Th KOTOPBIM MOXHO TOJBKO, €CIU CTYAEHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJIMYECTBO HHTEIPAIOB Pa3HOr0 THUIIA.

Hano tBepio 3HaTh TabIUIly MHTETPAIOB OT OCHOBHBIX 3JIEMEHTApHBIX (QYHKIUI, OCHOBHBIE
METOABl MHTETPUPOBAHUS (3aMEHA TIEPEeMEHHOW, ToJBeneHue mox 3Hak auddepeHnunana,
UHTETPUPOBAHUE IO YaCTSAM, IMPHUEMBbl BBIYUCICHHUS HWHTETPAJOB OT PALMOHANBHBIX JIpoOel, oT
Pa3HOTO TUIA TPUTOHOMETPUUECKUX (PYHKIIH).

Hano ocMbICIHTE €OUMHCTBO IOAXOJAa K IIOCTPOEHHUIO OIPENEIECHHBIX, KpaTHBIX,
KPHBOJIMHEHHBIX, TOBEPXHOCTHBIX MHTETPAIIOB — IIOCTPOEHUE HEKOTOPOW MHTErPAIIBHOM CyMMBI H
IIPEACIIBHBIN IEPEXOL.

3HaThb TEOMETPUYECKUH CMBICT M OCHOBHYIO (DOPMYNy BBIUMCIECHHSI ONPEIEIECHHBIX
uHTerpanoB — ¢opmyny Heiorona — JleiiOHuna, reomerpuyeckue U (U3NYECKHE MPUIOKECHUS
OTIpEIeNIEHHBIX U KPaTHBIX HHTETPAJIOB, yMETh HAXOAUTH IJIOLIAAb INIOCKON (GUTYpBI, ITUHY KPUBOH,
00BbEeM U TJIOIIA/Ib OBEPXHOCTH TEJI BpAIIEHUS.

7. MoHJ OLIEHOYHBIX CPEACTB

7.1. MeToAbl KOHTPOJISAA M OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHUsA

JIJ1 KOHTpPOJIsl YCIIEBAEMOCTHU U Ka4eCTBAa OCBOCHUSI TUCIIUILIMHBI HACTOSIIIEN TIpOrpaMMoit
MPEyCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJIS:
- KOHTPOJIh TEKYIIEeH YCTIEBAEMOCTH (TEKYIIHI KOHTPOJIb);
- IPOMEXYTOYHAs aTTecTalus (IK3aMeH).

Haumenosanue
Bun koHTpOSIS
KOHTPOJIS KpaTkas xapakrepucTika KOHTPOJIs
Ne n/m pe3yNbTaToB
pe3ynbTaTOB Pe3yJIbTaTOB O0yUYEHUS
oOyueHus
oOy4deHus
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PacuetHo-
1 rpadudeckas
pabora

Texymmit

OOyvarommiics B~ TEYEHHE  CEMecTpa
CaMOCTOSITENIFHO BBITIOJHSAET PSIJl  pacueTHO-
rpadguueckux pabotr mo Teme pazgena. [lpum
IPOBEPKE MPEIoIaBaTeNb OLECHUBAECT Ka4eCTBO
o opMIICHHSI, TPABIIIBHOCTH PACUETOB.

2 KonTposbnas
pabora

Texymmit

Pemenue KOHTPOJIbHOM paboThI
OCYLIECTBJIICTCS Ha  IOCJECTHEM  3aHITUH
u3zyqaemoro pasgena. Konrpomenas pabora
BBIMOJIHSACTCSI  WHAWBUAYAIBHO KaX/IbIM
cryaentoM. llpu mpoBepke mnpenogaBareib
OLICHUBACT TPABHIBHOCTH  MPOHM3BEICHHBIX
pacyeTos.

Tect

Texymmit

TectupoBaHue NPOBOAUTCA HA IOCIETHEM
3aHATUM M3y4aeMod TeMmbl. TectupoBaHue
OCYILIECTBISETCS,  JIMOO  MpU  MOMOILU
KOMIIBIOTEPHON CUCTEMBI TECTUPOBAHHUS, JTHOO C
UCIOJIb30BAaHUEM BBIJAHHBIX TECT-3aJlaHUH Ha
OymakHOM HocuTese. B pamkax TectupoBaHus
IIPOBEPSAETCS 3HAHUE TEOPETUUECKOM Oa3bl.

4 DK3aMeH

[IpomexxyTouHbIN

[IpomexxyTouHast aTTecTanusi O0Oy4arolUUXCs B
dopme dK3aMeHa MPOBOIUTCS IO Pe3yiIbTaTam
BBIIIOJIHCHUSI BCEX BHUIOB YUeOHOH padoTHl,
MPEYCMOTPEHHBIX YY€OHBIM TJIAHOM 10 JIaHHOU
JUCHUITIINHE, npu 3TOM YUUTBIBAIOTCSA
PE3YyIbTaThl TCKYHIECTO KOHTPOJIA YCIICBACMOCTU
B TeueHue cemectpa. OIlleHKa CTENeHU
JOCTH)KEHUST  OOyYaroIUMUCS — TUIAHUPYEMBIX
pe3ynpbTaToB  OOyYEeHHS 1O  JAUCIMIUIUHE
MMPOBOAUTCH IMPEIIoaaBaTcjieM, BEAYIIIUM 3aHATHA
M0 JUCHUIUIMHE METOJOM JKCIIEPTHOM OICHKH.
[To wWroramMm NPOMEKYTOUHOW AaTTECTAIUH TI0
JUCHUIINIMHE BBICTABJIACTCA OLICHKA «OTJIMYHO,
«XOPOIIIOY, «yJIOBIIETBOPUTEIHHO WITH
«HEYIOBJIETBOPUTEIHLHO.

7.2

IMIkana n KPUTECPUHA OCHUBAHUSA PE3yJ/ILTATOB Oﬁy‘leHI/lﬂ

IlokazaTeneM olieHMBaHMS KOMIECTEHIIMN Ha Pa3JIMYHBIX 3TAllaX UX (I)OpMI/IpOBaHI/IH SABJIACTCA
JOCTHXXCHHC O6y‘IaIOH_[I/IMI/ICH IJIAaHUPYEMBIX PE3YJIbTATOB O6y‘IeHI/IH 10 JUCHUITIIMHE (MO)IYJ'IIO).

Kpurepun onenuBanns

Iloka3zarennb
HeynoBi1eTBOPUTEJIBLHO | YI0BJIECTBOPUTEILHO Xopomo Otianyno
3HATh: OO6yuatronuiics OO6yuaronuiics OOyuatrommii | OOyyaromu
JI€MOHCTPHUPYET MOJHOE | IEMOHCTPUPYET csl Hcs
TEOpEeTUYECKHE
OTCYTCTBHE WJIH HETIOJTHOE JIEMOHCTPHPY | AEMOHCTPH
OCHOBbI HEJI0CTAaTOYHOE COOTBETCTBHE eT YaCTHYHOE | pyeT
MaTeMaTHIeCKO -
COOTBETCTBHE CIIEAYIOIIMX 3HAHUN: | COOTBETCTBU | MOJIHOE
T'o aHamsa. CIIEAYIOIINX 3HAHUH: e COOTBETCTB
TEOpEeTUYECKHE He
OCHOBBI
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TEOPETUYECKHE OCHOBBl | MATEMaTHYECKOTO CIICAYIOMIUX | CIEAYIOIIN
MaTeMaTH4eCKOIr0 aHaJIn3a. 3HAHWMN: X 3HAHUM:
aHaIu3a.

TEOPETUYECK | TEOpeTHYec
ue KH€ OCHOBBI
MaTeMaTH4ec | MaTeMaTH4
KOTO €CKOT0
aHanu3a. aHau3a.
Homnyckatorc | CBoOOAHO
s onepupyer
HE3HAUUTENb | IpuoOpeTeH
HBIC OIIMOKH, | HEIMH
HETOYHOCTH, | 3HAHHUSIMH.
3aTpyAHEHUS

npu

aAHAJTMTHYECK

ux

olepanusx.

yMeTb: Oobyuatouuiica He ymeer | OOyvaromuiics OOyuatomuii | OOyyaromu
WIN B HEIOCTaTOYHOMN JI€MOHCTPHUPYET csl s

PeLIATb 3ala41 | creneny ymeer: HETIOJTHOE JIEMOHCTPHUPY | A€MOHCTPH

1 YHPXKHCHUA COOTBETCTBHE €T YaCTUYHOE | pyeT

HCIONIL3YA peLiarh 3ajadun 1 CJIEYIOIUX YMEHHI: | COOTBETCTBU | HOIHOE

OCHOBHBIE YIpaKHEHUS UCTIOIB3YS e COOTBETCTR

METO/pbI, OCHOBHBIE METO/IbI, pelarhb 3aJa4u 1 CleyIOMuX | He

U3yUEHHbIE B U3yYEHHBbIE B Kypce YIpaKHEHUS yMeHHii: CITeTyIOMTH

Kypce MaTEeMaTHIECKOTO UCTIOJB3Ysl OCHOBHBIE X YMEHHIL:

MaTeMaTHYeCKO | aHaIu3a. METO/bI, U3YYCHHBIC B | peIIaTh

ro aHajau3a Kypce 3aJjauu U pelarb

MaTeMaTH4eCKOro yIpaKHEHUs | 3aJjauu U
aHam3a. UCTIONB3YS yIpaKHEHH
Honyckarores OCHOBHBIE i
3HAYUTENbHbIE METO/IbI, UCTIONb3YS
OLIMOKH, POSIBJIIETCS | U3YYECHHBIE B | OCHOBHBIE
HEI0CTaTOYHOCTh Kypce METO/IbI,
YMEHUH, 10 psiay MaTeMaTH4ec | M3yudeHHbIE
nokaszartesei, KOTO B Kypce
o0yyaromuics aHau3a. MaTeMaTH4
WCTIBITBIBAET Ymenus €CKOT0
3HAYUTEIbHbIC OCBOCHBI, HO | aHau3a.
3aTpyAHEHUs MIPH nomnyckatores | CBo6oAHO
OTIepUPOBAHUU HE3HAuuTeNlb | ONepupyeT
YMEHUSAMH IIPU UX Hbl€ OIINOKH, | MPUOOPETEH
nepeHoce Ha HOBBIE HETOYHOCTH, | HBIMHU
CUTYalUH. 3aTpyAHEHUS | YMEHUSIMH,

npu OpUMEHSET

AQHAJTUTHYECK | UX B

ux CUTYaIHsAxX

Olepalusx, | MOBBIIICHH

IepeHoce oi

YMEHUH Ha CJI0’KHOCTH.

HOBBIE,

HEeCTaHIapTH

ble

CHUTYAIIHH.
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BJIaJIeTh: OO6yuaronuiics He | OOyuaronuiics B OOyuarommii | OOyyaromu
BJIaJIECT WA B | HEIOCTATOYHOU CsI YaCTUYHO | Hca B
HaBbIKAMH HEJJOCTATOYHOM CTeNeHM | CTENeHHU BIIajeeT: BIIaJIeeT: TIOJTHOM
TIPUMCHCHM BIIajieeT 00beMe
MaTeMaTH4eCKO HaBbIKaMU HaBbIKaMU BIIANICCT
ro aHaJIU3a K HABBIKAMU MPUMEHEHUSI | IPUMEHEHUS MIPUMCHCHHUS
€CTECTBEHHOHA | JIMHEMHOM MaTEMaTUYECKOr O MaTeMaTU4deC | HaBBIKAMU
YUHBIM MaTeMaTH4eCKOro aHaym3a K KOT'0O aHallu3a | MIPUMEHEHH
(pu3nyeckum u | aHanM3a K €CTECTBEHHOHAYYHBIM | K s
TEXHHUYECKUM) | €CTECTBEHHOHAYYHBIM (puznueckum u €CTECTBEHHO | MaTeMaTH4
3a/1a4am. (pusmueckum u TEXHUUYECKUM) Hay4HBIM €CKOro
TEXHUUYECKHUM) 3aJ]auaM. | 3aJadyaM. (¢puznyeckum | aHanmza K
OOGyuarommiics u €CTECTBEHH
HCIIBITHIBACT TEXHUYECKUM | OHAYYHBIM
3HAQYUTEIIbHBIE ) 3a1a4am. (pusmuecku
3aTpyaHEHUS TpU M U
TPUMEHEHIH HABHIKOB | [1ABbIKH TEXHHYECKH
B HOBBIX cuTyanusx. | O¢BOCHBL HO |\ 5anagam.
JIONYCKAIOTCA | CpoGonHO
HE3HAUATEND | 1oy renger
HbIE OILINOKH, MOy YEHHbI
HETOYHOCTH, | o HaREIKH B
3ATPYAHCHAS | cpryarpsx
TipH TOBBIILIEHH
AHAIIUTHIECK | oo
nx CJI0’KHOCTH.
oreparmsx,
nepeHoce
yYMEHUH Ha
HOBBIE,
HECTaH/IapTH
bIC
CUTYaIlUH.
IIkana oueHUBaHUSA TEKYIIEro KOHTPOJIS.
HaumeHoBaHue KOHTPOJIS I
KaJjia OLICHUBaHUSA Ornucanue

pe3yabTaTOB OOYyUEHUSI

PacuerHo-Tpaduueckas padbota

OTtnnyHo - PaboTa caaHa B
CPOK, pacueTHas 1
rpaduyeckas 4acTH
BBINOJIHEHBI BEPHO, JTH00
HUMEIOTCS HEJI0UEThI, HE
BIIHSIFOIIME Ha KOHEYHBIH
pe3yJIbTar.

Xopouio - pacyeTHasi 4acTh
BBITIOJIHEHA BEPHO, B
rpadUyecKoil YacTH ecTh
3aME€uyaHuA

Y 10BIIETBOPUTENBHHO - B
pacyeTHOM YacTH €CTh
3aMEeYaHMsl, METOJ]

3aganue Ha PI'P BeigaeTcs Ha

MEPBOM 3aHATHU
COOTBETCTBYIOLLETO pa3aeia
JUCLUIIJIMHEL U cAAeTCS 10
OKOHYAaHHUH U3YYEHUS
COOTBETCTBYIOIIETO pa3aesa
gucuuniauHel. PI'P 1oimkHEBL
OBITH BBIIIOJIHEHEI U

0(hOpMIIEHBI B COOTBETCTBUU C
TPeOOBAHUSAMHU METOTUICCKHIX

yKazaHui kadeapsl.
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BBINOJIHEHUS rpaduyeckoit
4acTH BbIOpaH BEPHBIN

HeynosnerBopurensHo - B
pacyeTHOM U rpapuIecKoit
4acTsIX €CTh rpyObie
3aMeyaHusl.

KonTponbnas pabota

Otinnuno - PaboTa BEICOKOTO
Ka4yecTBa, YPOBEHb
BBINIOJHEHHUST OTBEYAET BCEM
TpeOOBaHUAM, TEOPETUUYCCKOE
CoJIep’KaHue Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MpoOeoB,
HEOOXO0IUMBIC TPAKTUICCKHE
HaBBIKH PabOTHI C OCBOCHHBIM
MaTepuagoM c(hOpPMHUPOBAHBI,
BCE MPETYCMOTPEHHbBIE
MPOrpaMMOi 00ydeHUS
y4eOHBIC 33]JaHHSI BBITIOJTHEHBI,
1100 HEKOTOPHIE U3
BBINOJHEHHBIX 3aaHUI
COJICPIKaT HE3HAYMTEIbHBIC
OIINOKHU

Xopouio - YpoBeHb
BBIIIOJIHEHUS pa0OThI OTBEYAET
OO0JIBIIMHCTBY OCHOBHBIX
TpeOOBaHUI, TEOpeTUYECKOE
COJIEp’)KaHuE Kypca OCBOEHO
4aCTUYHO, HO NPO0eIbl He
HOCSIT CYILIECTBEHHOT'O
XapakTepa, Heo0OXO0JUMble
IIPAKTUYECKHE HAaBBIKU PaOOTHI
C OCBOCHHBIM MaTepUaIoM B
OCHOBHOM C()OpMHPOBAHBI,
HEKOTOpBIE BU/IBI 3aJaHUI
BBINOJIHEHBI C OIINOKaMHU.

Y 10BIETBOPUTENBHO -
Teoperuueckoe copepxaHue
Kypca OCBOEHO YaCTUYHO,
HE00XOAMMBbIE IPAKTUYECKHE
HaBBIKU PabOTHI HE
chopMUpPOBaHbBI, OOJIBITUHCTBO
MIPEyCMOTPEHHBIX
IIpOrpaMMOH 3aJJaHUl He
BBITNIOJIHEHO; ITPH
JOTIOJTHUTEIBHOU
CaMOCTOSITENIbHOM paboTe Hal
MaTEpHUaJIOM Kypca BO3MOXKHO
MOBBIILIEHUE Ka4eCTBa
BBITIOJTHEHUS Y4€OHBIX
3aJJlaHUMN.

HeynosnerBopurenbHO -
Teopernueckoe conepxanue
Kypca He OCBOEHO,
HEO0OXOMMBIC MPAKTHIECKUE

3arura TeEMbI BKIIOYAET
pelieHue 3aa4 B ayJJMTOPUH B
TEUEHHUE OJIHOU Mapbl U
MPOXOJIUT MOCIIE U3YUYECHUS
COOTBETCTBYIOLIETO pa3iera.
buneTsl cocToAT U3 BONPOCOB,
MO3BOJISIONINX OIIEHUTH
c(hopMUPOBAHHOCTH
koMmrereHnuii. Ha oTBeTHI
otBoauTcd 1,5 yaca.
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HaBBIKH PabOTHI HE
c(hopMUPOBaHKI,
Mpe1yCMOTPEHHbIE
IIPpOrpaMMOMH 3aJlaHUs HE
BBITIOJTHEHBI
Tect copepxur 20 3aaHui, TectupoBanue
MpaBWIbHBIN OTBET Ha 1 OCYIIECTBIISICTCS, TNOO MpH
3aJlaHue COOTBETCTBYET | MTOMOIIN KOMITbIOTEPHOM
6amry. Bpems TecTupoBaHus - | CUCTEMBI TECTUPOBAHUS, THOO
30 munyt. CTynenry C UCMOJIb30BAaHUEM BBIJJAHHBIX
T . . | IpeaocTaBsieTcs ABE MOMBITKYH | TECT-3a/laHui Ha OyMaskHOM
€CTHPOBAHUE 110 IPOHACHHON
oM JUISL IPOXOKJICHHS TeCTa. Hocurene. Bpems
MakcumanbHas olleHKa 3a TecT | TectupoBanus 30 MuH. 3aTemM
- 20 6amnos. TecT cuuraercs OCYILIECTBIISIETCS IPOBEPKA
YCIIECLTHO MPOWUICHHBIM, €CIIU TecTa 3K3aMEHaTOPOM U
CTyAeHT aain He meHnee 60% BBICTaBJISICTCS OIICHKA
MPaBUIIBHBIX OTBETOB (HAOpan | COTJIacHO METOJHMKE
He MeHee 12 6aiioB). BBICTABJICHUS OIICHKH.

HIka/ja oueHMBaAHUS IPOMEKYTOUYHOM ATTECTALMM: IK3AMEH.

[IIxana ontennBanus

Onucanue

OTIIMYHO

Brimonnensl Bce BUbI yqe6H0171 pa6OTBI, npeaAyCMOTPCHHBIC y‘IC6HLIM
IIJTaHOM. CTy,Z[eHT ACMOHCTPUPYCT COOTBETCTBUC 3HaHHI>i, YMeHHfI,
HAaBBIKOB TMPUBCACHHBIM B Ta6JII/IIIaX IMOKas3aTrciiaM, OICPUPYET
HpHO6p€TCHHHMH S3HAaHUAMHU, YMCHUSAMU, HABbIKAMHU, IIPUMCHACT UX B
CUTyalusax MTOBBIIIEHHOMN CJIO’KHOCTH, HC HCIIBITBIBACT Sany,HHeHI/Iﬁ
IIpu aHAJIUTUYCCKUX OIICpaluiaAx, IICPCHOCE 3HAHUU U YMeHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyallUuH.

Xopomo

BoinonHeHs! Bce BUJIbI y4eOHOH paboThI, IPEIyCMOTPEHHBIE YU€OHBIM
wi1aHoM. CTyA€HT JI€MOHCTPUPYET YaCTHUHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB IIPUBEIEHHBIM B Ta0IMIIaX MOKa3aTesIM, ONIEpUpyeT
nprOOpPETEeHHBIMU 3HAHUSIMH, YMEHHUSMHU, HaBbIKAMHU, IPUMEHSET UX B
CUTyallMsiX TIOBBIIIEHHON cioxHOCTU. Ilpu 3TOoM MoOryr OBITH
JIOTIYIIIEHbI HE3HAYUTENIbHbIE OIINOKH, HETOUHOCTH, 3aTPYAHEHUS IPU
AHAINTUYECKUX OIEpalUsiX, IEPEHOCe 3HAHUN M YMEHUH Ha HOBBIE,
HECTaH/IapTHbHIE CUTYalLUH.

Y 10BIIETBOPUTEIEHO

BeinonHeHs! Bce BUAbI y4eOHON paboThl, MPEyCMOTPEHHBIE YU€OHbBIM
wi1aHoM. CTyZIEeHT NEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHMM,
YMEHMH, HaBBIKOB MPUBEJCHHBIM B TaOMuMUaxX I[OKa3aTessMm,
JIOTTYCKAlOTCA 3HAUMUTEIbHBbIE OIIMOKU, MPOSBISETCS OTCYTCTBHE
3HaHWUH, yMEHUH, HaBBIKOB I10 PsAY [TOKa3aTeNeil, CTyIeHT UCTIBITHIBAET
3HAUUTENbHbIE 3aTPyJHEHUS MpHU ONEPUPOBAHMU 3HAHUSAMH U
YMEHMSIMH NIPU X NIEPEHOCE Ha HOBBIE CUTYaLIUU.

HeynosnersopurensHo

He BbimomHen oauH win  Oojiee  BHJIOB  ydyeOHOW  paboThI,
MPEyCMOTPEHHbIX Y4eOHbIM TuIaHOM. CTyOeHT JEeMOHCTPUPYET
[IOJIHOE OTCYTCTBUE WJIM HEJOCTATOYHOE COOTBETCTBUE 3HAHUMU,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TaOMUIAX I10Ka3aTelsiM,
JIOTIYCKAlOTCA 3HAUUTENbHbIE OIIMOKH, TPOSBISETCS OTCYTCTBHE
3HaHWM, YMEHHI, HABBIKOB IO psAJly MOKAa3aTeNed, CTYIeHT HE MOXKET
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CUTYaIIH.

ONCpupoOBaTh 3HAHUAMH W YMCHUAMU IIPU HUX TMCPCHOCC HA HOBBIC

7.3.  OueHo4HbBIE CpeICTBA

7.3.1. Texkyumii KOHTPO.JIb.

KommnuiekT 3aianuii 111 BbINOJIHEHUSI pacyeTHO-Tpadpuyeckunx padoor (PI'P)
o gucuumiinae «MareMaTudecKui aHaJIn3»

Teopus npeaesos u nuddepennupoBanue GyHKIUN OTHOH NepeMeHHOM

1. Haiftu npenensi:

]im(z_n)z_(]-l_”)z lim \/n+2—\3,'8ﬂ3+3
2 2
”—"”(l-ﬁ-n) —(2—!1) o Yn+S+n

7

27[2 +3 g 3n+l
i . ) -10
1%[2;124_1} llmn(\m‘z+1—n) lim [H } .

n—>00 n—owl o4 1
’

I 2x" +11x+15 i 452
et S im——
¥ x+3 ] =0 gin” 3x

2t 5t . sin3x
lim=——> lim o
n— 3”‘2 + 5” x—=0 l_e.\'z \!2?0(1 3)(:)

0, x<—-m
y=1sinx, —7<x<0

7, x20
2. UccnenoBaTh Ha HEMPEPHIBHOCTH M BBIMOJIHUTD YEPTEXK: ’

3. HaiitTu npou3BOHYIO QYHKIIMH:

2(3x3+4x2—x—2)

y= 15J1+x " y=Inarcsinyl-e™.

37 +1

3

tgx—ctgx o r’
=arctg —————. y=sin| —+¢|.
TR (3 J

__ cosb6x
Y Ssin(12x+1)

Jx

y=arctg’ lnm y:(\/;)

o .
y=arctg” ——=+sinln2x

V1=247
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sin(x—2y)+x—:7x l
y x=e'cost y=e cost

4. CocTaBuTh YpaBHEHMsI KacaTeIbHOW M HOPMaJM K JIaHHOM KpUBOH B TOUKe ¢ aOcLuccoi
2
y=x"+8Jx-32, x,=4.

f(x)=x"+—
5. IIpoBecTu NOIHOE UCCIIETOBAHKUE U TOCTPOUTD IpaduK X
DOYyHKIUH HECKOJbKHUX MepeMeHHbIX
x* +3y°
Zﬂ' — ZH = x

1. HaiiTu yacTHBIC TPOU3BOAHBIC BTOPOTO MOPSIKA, YOSIUTHCS, UTO ~ > 4

2

o = X, M, (4 6

2. Haiityt rpaguenT GyHKIME = S(x.y) B TOUYKE M (x, ) \/_ ol )

_ 2
3. UccrmenoBath Ha skcTpemyM dyukmmo 2 % X v+ 2y _

HNuTerpupoBanme

Boruucauthb HEOIIPEACICHHBIC HHTEIPaJibl

dx
I2()c+\/; [x-27"dx I(x+1)exdx [xcos3xdx  [e" cosxdx

dx dx x+18 dx x+1 sin” x
Iz J '[(x—6)(x+2) ) Ix2+3dx' J.{:oszxdbc'

X —6x+18' x2+6x+5'

BoruucauThb OIPEACJTCHHBIC HHTEI'PAJIbI

Hf63sin2 cos xd i dx }( De'd. T dx
X cos xdx — x—1)e"dx —_—
0 0 1+3x’ 0 ’ l)C'\f7+ll’l.?C’

’

6 dx 2 1+ x7 = dx !
i » i : Ix +2x,
11+m’ S arctgx 1 (3x+5) , 0 x°+1

\‘-‘3 x3 2 m.6
| ——dx Nd—xtdx 3sin” xcos xdx
0 41+x? i * ! J‘\/1+3x

j(x —De'dx

’

j)cx/’]'+ln)c

Heco0cTBeHHBIC HHTETPAJIbI

1. YkaxwuTe, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISICTCS] CXOSIIIIMCS

T\/;dx, Tx'3dx, TJdex
1 1 1 .
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= dx

2. BRIYMCINTB MHTETpAl, YCTAHOBHUTH €10 CXOAMMOCTh HIIH PACXOIUMOCTh —» 1+ X

2

T In xdx

3. Beruucnuth MHTErpall, yCTaHOBUTb €ro CXOJAUMOCTb MJIM paCXOAUMOCTD !

a dx

4. Beraucinuth HeCOOCTBeHHBIH HHTErpai * VX | yCTaHOBUTH €ro CXOAUMOCTD HIIH
pacxoauMOCTb.

1
dx
2
5. BeruucnauTh HeCOOCTBEHHBIN MHTErpa ! , YCTAaHOBUTH €TI0 CXOAUMOCTD WU

PacxoauMOCTb.

Kparnble uHTErpaibl
1. U3MeHUTh NOpSAOK UHTETPUPOBAHUS B IBOTHOM MHTETpaJIe

deﬁf f(x,)dy jdy ij (x, y)dx
b. © .

a 0 2 vy

jj(lo—x2 —y)dxdy,  D={(x,y)|1<x<2, 0<y<2}
2. Beruncnute (2

3. Beruucnuth
“‘(12)(2_)/2 +16x yB)alxdy;
D

D:x=1y=x", y:,\/;_
4. BeUuCInTh

[[(x* + y)dxdy,

(D) D — MHOXECTBO TOYEK IJIOCKOCTH, OTPaHUYCHHOC JINHUAMHA

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

5. Haiitu nnomans GUrypsl, OrpaHUM4e€HHON TaHHBIMU JTUHUSMU
y=3/x,y=4¢", y=3,y=4.

— 42 - _
6. HaiiTi miomans QUIypsl, OrpaHHUEHHOM THHUAME © y=-x+2

8. Haiftu 06beM Telna, MoJy4yeHHOTO BpallleHHueM BOKPYT OCH oY (burypsl, orpaHHYeHHON

=x’, y=1, x=0
muapsmu Y X V=L XY=V

9. Haiitn 06BeM Tena, monydeHHoro BpamennemM Bokpyr oci OX durypsi, orpammdensoil muHmsmu

y=x, y'=x
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KonTpoJsbHbIe padoTsl (IpUMeEpHI)

Bapuant

1. Hocrponts rpadux: V' = 3cos2x
2. Haiitu npenensr:

2 2
m(S—n)2+(5+n)2 liml—cos2x X =xt—x=2
1) ”—”“(S—n) —(S+n) 2) =0 2 3) ,xﬂx3—2x2+x—2
1
limi\lxz_x_l lim(1+x0052xjx’ _ N
2) =2 In(x—1) 5) 0 1+ xcosx 6) !_ﬂ(x— o —x+1)

-x, x<0

y=4x",0<x<2

3, x>2
3. HccnenoBarh Ha HENPEPHIBHOCTD U BBINOJIHUTH YEPTEXK:
Bapuant
1. Haiitu npon3BoHyO Y
=arctg’ In -
a) 7 g x+2 6) Y (\/;)
3
sin(x—2y)+—="7x r
B) y r) X=e ' cost y=e cost
. [1 1
lim { - J
2. Haiirn *~7\ X arctgx
1
f (x) =x+ —
3. IIpoBecTu MOIHOE UCCIIEOBAHUE U TOCTPOUTD I'pauK X,

Bapuanr.

ou
Nel. BeluncnuTh NpOU3BOJHYIO IO HAMPABICHUIO os Y HAUTH MOAYJb BEKTOpA rpajueHTa s

X
U=2xy+——+2°

(I)YHKI_II/II/I .\/; B TOYKEC A(6’9’ l) B HAIIpaBJICHHUU, COCTABJIAIOIIEM C OCAMU
3 6 T
cosa ==, cosff=—, y<—
KOOpAUHAT YIJIbI 7 7 2,
_ A2 _ _
No2. UccnenoBaTh Ha SKCTpEMYM (YHKIIUIO z=xy(1-4x" —4y) -5 .
dz
No3. z=In(y —x") x=+8int, y=cost qp.o df

Bapuant
Bpildyucaurhb:

1-[ dx
1 3Vx-2 2

(2x+1)-In xdx

=—_—n



_[3x24dx. J-sin33xd J -1 4
4.

X.
3.7 x* +4x cos 3x 5 " V4-2x-x*
1. BbIUMCIUTH UHTETPAJIBL:
Txe'rz T 7dx
1 dx . = X-+/Inx .

I/I306pa3HTL o0J1acThb HHTCIPUPOBAHUA M HU3MCHHUTH IIOPAAOK HHTCIPUPOBAHUA B IIOBTOPHOM
HHTErpaic
V25-x?

de j f(x y)dy.

Boruncnuth miomaabs GUrypbl, OrpaHHYEHHOW JMHUSIMH

y=2-x%, y=x
BapuanT 3a5aHuii TPEHHPOBOYHOIO TeCTA.
3agaun
B arcctg%/; dy—9
1 yacrh 1, y=sinlnx, ', y" =7 2. x 9T 3.
y=3x"+xe',x,=2lx=0,1, N y-?
4. HaiiTu npon3BOAHYIO Vs
y= 5/51'114 X—3
a) X 6) y _ xarclg?x
¢ +2 = cos3x ‘ .

B) x r) X=cost+sin¢ Y =SmMI-1COSL

5. ViccnenoBarh Ha SKCTPEMYM f(x)=(x-3) (x-5) :
eZJ(
y=—
6. HaiiTu nHTEpBaJIbl MOHOTOHHOCTH X,
3
f(x):x——16x [_51]
7. Haititu HauOospliee, HaUMEHbIIIEE 3HaYCHNE (PYHKIIMU 3 Ha OTpe3Ke B
1
_ 2 xX=—

8. ITocTpouTh KacaTenbHyIO K rpaduky GyHKIHUN J (x) = 3arccos x B TOUKE 2,
2 9acTh 9. Haiitu npenensr:

3+n) —(2+n) >

llm( H) ( H) tg2x i x +2x-3 Iim tgsx

1) " (2+”)2 _(1_”)2 2) hff} e —1 3) ﬂm 4) 7 g3x
3 yacthb
0, x<—m
y=qsinx, -7 <x<0

T, x>0
10. HWccnenoBarh Ha HENPEPBIBHOCTD U BBIITOJIHUTH YEPTEXK:

11. [IpoBecTu mosHOE UCCIEI0OBAHNUE U TOCTPOUTH Ipaduk X" =4,
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Jlnsi poBeIeHUsT TEKYLIero KOHTPOJISA 3HAHWN CTYACHTOB B IMCTAaHIIMOHHOM (opmare B
pa3paboTanHbIx Kadenpoit «MaremaTuka» OHJIAHH-Kypcax UMEIOTCS MMPOMEXYTOUHbIE (TPOOHBIE)

TCCTHI.

7.3.2 IIpomexyTouHasi aATTeCTANUSA

KommuiekT Bonpocos
o JucoumiInae «MareMaTHYeCKU aHAJIN3)

JAuddepenunanbroe ucunciaenne GyHKuuil 0HON NMepeMeHHO

Kommerennuu

[TonsiTre QyHKIMOHATILHOW 3aBUCUMOCTH, Ki1accuuKarms GyHKITHA.

Onpez[eneHI/Ie W TUIIBI YUCJIOBOU IIOCJICA0BATCIBbHOCTHU

Hpez[en YHCJIOBOM IIOCJICI0BATCIBbHOCTH.

Apudmerndeckue onepanuu HaJl OCIEI0BATEILHOCTSIMU

VYcnoBus CYILIECTBOBAHUS KOHEYHOT'O npeaena YHCJIOBOU
nocJenoBareabHOCTH (Teopembl Komm n Beiepmtpacca)

Bropoii 3aMeuaTenbHbli peaes

[Tpenen dynkuuu. Onpenenenus. ['eomerpudeckast HHTEPIPETAIHS TOHATHS
npenena Gpynkuuu. CBONCTBA MpeaeoB

beckoneyno mainbie, 0ecCKOHEYHO OobIIHe QYHKIIUN

[1epBrlii 3aMeUaTeNIbHBIN Ipeae

BeckoHeuHO Malible BEMUUYUHBL. JKBUBAJIEHTHBIE OECKOHEYHO MAJIBIE U UX
MCIIOJIb30BaHUE TIPY BBIUMCICHUH TIpeieoB. Tabmuia S5KBUBaICHTHBIX
OECKOHEYHO MaJIbIX

HenpeppiBHOCTH (DyHKIIMHU B TOUKE U HA TpOMeXyTKe. OHOCTOPOHHHE
npenensl. Kimaccudukanus Touek pa3psiBa rpapuka

CgoiicTBa (hyHKIMH, HETIPEPBIBHBIX Ha OTpe3ke (Teopembl Beifepirpacca,
bonbuano — Komm)

[TpousBonHas. ['eomerpuueckuii ¥ pU3NYECKUA CMBICI IPOU3BOIHOM.

KacarenbHast 1 HOpMab K IJIOCKOW KPUBOU

Ta6n1/1ua MMPONU3BOJAHBIX OCHOBHBIX 3JICMCHTAPHBIX (bYHKI_[I/Iﬁ

CBsI3b MEX/1y CYIIECTBOBAHUEM ITPOU3BOAHOM (PYHKIMH B TOUKE U
HENPEPBHIBHOCTHIO (DYHKIIUU B TOM K€ TOUKE

[TpousBogHass CyMMBI, TPOU3BEIEHHUS, YACTHOTO. [[pon3BoaHAs CIOKHON 1
oOpaTHOU (yHKIMI

[Tpown3BoHAs TapaMETPUUECKH 3aJaHHON (YHKIIUH
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[TpownsBoaHas GyHKIHMH, 3aJaHHOW HESIBHO

JuddepenunpoBanue cI0KHOHN MoKazaTeNIbHON GYHKINU

Huddepenumpyemocts. Juddepenmman. ['eomerpruueckuii cMbIca
nuddepenmmana

OcHoBHble TeopeMbl auddepeHnnanbHoro ucunciaeHus (reopema dOepma,
teopema Poiisa, Teopema Jlarpanka, Teopema Kortn)

[IpaBuio Jlonurans

Mtuorounen Teinopa u ero coiicrsa. ®opmyna Teitnnopa. OcTaTouHbli WieH
dopmynel Teiinopa B popme Jlarpanxa u [leano

AcumnToThl Tpaduka GyHKIIUHA

OxctpemyMm. HeoOxonmMoe yciioBue 3kcTpeMyma

Okcrpemym. HeoOxoanmoe ycinoBue 3kcTpeMmyma

I[OCTaTO‘lHBIe YCIOBUA DKCTPpEMYyMaA

JocTarounoe ycinoBue Bo3pacTanus (yObiBaHHs) GyHKIIUU

Haubonpliee 1 HauMeHbIIIee 3HAYEHUS q)YHKI_II/II/I Ha OTPE3KEC

BeinykinocTs, BOTHYTOCTb, TOUKa Neperuda. Jloctatounoe ycinosue
BOTHYTOCTH (BBIITYKJIOCTH)

HCO6XO,I[I/IMOG YCIOBUC TOYKHU nepem6a. I[OCTaTO‘lHOC YCJIOBUC nepem6a

OO0mrast cxema OCTPOCHHS U MCCIEIOBaHUS Tpaduka GyHKIIH

OIIK-1

(I)yHKI[I/II/I HECKOJBKHUX MEPEMEHHDBIX

Komrmerenimmn

OmnpenieneHne 1 TeOMeTPUYECKUN CMBICT (PYHKIIMU JBYX MEPEMEHHBIX

JIluHuuM ypoBHS QYHKLUU IBYX EpPEMEHHBIX

YacTHbIe IIPONU3BOJHBIC (i)y'HKIII/H/I HECKOJIBKUX IMMCPEMEHHBIX, UX
FeOMCTpI/I‘leCKI/Iﬁ CMBICJI

DOYHKIIUUA HECKOJIBKUX MEPEMEHHBIX, OHATHE MTOTHOTO nuddepeninana

JuddepenumpoBanue ca0xKHbIX QYHKIMHA HECKOIBKUX NEPEMEHHBIX

[Tpon3BoHBIE BBICHINX MOPSAKOB (DYHKIIMK HECKOIBKHUX TEPEMEHHBIX.
Cwmemrannbie mpou3BoaHbie. Teopema IlIBapia

HpOI/I3BO,Z[Ha$I (I)YHKI_II/II/I HECKOJIBKHUX NCPEMCHHBIX 110 HAITPaBJICHUIO

HpOI/ISBOHHaﬂ 110 HAIIPaBJICHUIO U TPAAUCHT CKAJIAPHOIO I1OJIA

SKCTpeMYM (I)YHKI_II/II/I HCECKOJIBKHUX NCPEMCHHBIX

Heo6xoanmoe u 1ocTaToyHoOe YCIOBUS SKCTpeMyMa (DYHKITUH JBYX
MEePEMEHHBIX

OIlK-1

HNHTerpajbHoe ucUncIeHUe

KomneTteHuumn
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[TepBooOpazHas, HeonpeaeneHHbIH HHTerpail. Tadnuia OCHOBHBIX
WHTErPAJIOB

3ameHa NepeMEHHOM U UHTETPUPOBAHKE 10 YACTSIM B HEOIIPEIETIEHHOM
WHTETpaje

HHTerpupoBaHue ¢ MOMOIIBIO TTOABEACHHMS 101 3HaK nuddepeHImana

HHTerpupoBanue palnoHaIbHBIX Apo0eit

WHuTerpupoBaHue Mo 4acTSM U 3aMEHa [IEPEMEHHON B OIIPEIEIIEHHOM
UHTErpase

WuTerpupoBanne TPUrOHOMETPUYECKHX (DYHKIUN, OCHOBHBIC TIPUEMBI

HuTerpupoBanue uppanuoHaibHbIX (yHKINN

YHI/IBepcaHBHaH TPUTOHOMETPUYICCKAs ITOACTAHOBKA

OmnpeneneHHblil UHTErpai U ero cBoiictBa. @opmyna Hetotona — JleiiOuuna

IIpunoxkeHus onpeneseHHOro HHTErpaga K peleHn0 FeOMETPUYECKUX U
bu3nyeckux 3anau

Boruncnenue miomazei ¢ moMouibo oNpeAesIeHHOr0 HHTerpana

Brerunciienue niuomanau u JJIMHBI KPUBOW, 3aJaHHON YPABHEHHUSIMHU B
napameTpudeckou popme

Brluncnenue miomaau KpuBOJMHEHHOTO CEKTOpa B MOJISIPHBIX
KOOpAMHATAX

Brruucnenue qinHbI AYTHU ¢ IOMOUIBIO OIIPCACIICHHOI'O UHTCTpajia

Brluncnenue qMHBI 1YY KpUBOH, 3aJaHHON ITapaMEeTPUUYECKH

Boruncnenue o6beMa Tena BpalleHus ¢ TOMOIIbIO OMPEIEIEHHOIO
WHTETpaa

Brrunciienue nmiuomaan NnoBEpXHOCTH TEIa BPALICHUS

HecoOcTBeHHbIe HHTErpaiIbl IEPBOro U BTOporo tumna. [lonarus
CXO/IMMOCTHU M PacXOJIUMOCTH HECOOCTBEHHOT'0 HHTETpaja

HecoOcTBeHHbIe HHTErpasbl OT Pa3pbIBHBIX (QYHKIMN

OIIK-1

Tunosblie BApHAHTHI OUJIETOB
no aucrunianae «MaTeMaTHdecKnii aHAJIN3»

MUHHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EJEPALIMNA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE

YYPEXJIEHUE BBICIHIET'O OBPA3OBAHUA

«MOCKOBCKHU NOJUTEXHUYECKHUA YHUBEPCUTET»

(MOCKOBCKHWM MMOJINTEX)
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®dakynbTeT 0a30BBIX KOMITETECHIIHH, kadeapa «MaTemaTukay
JucuumumHa «MaTteMaTH4eCKHU aHaInu3)y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. HepBoo6pa3Ha;1, HCOHpeHeHeHHBIfI HUHTErpall. Ta6m/1ua OCHOBHBIX MHTECI'PAJIOB.
J- dx

v 4 —_— —_—
2. BBIYUCIUTH HEONPEIEICHHBIA HHTErpall V5—x+45-x .

o Z=P\X M, (1,4
Haiitu rpaauenT QpyHKImm YNX g rouke o(1,4) .
VYkaxure, Kakoi U3 HeCOOCTBEHHBIX HHTETPAJIOB SIBJISCTCS CXOSAIINMCS

T\/;dx, Tx'%ix, T\/x_sdx
1 1 1 .

Hw

_ -x
5. HaiimuTe S5KCTpeMyMBI U TOUYKH TIepernda GpyHkmn ¥ (x=De ™

YTBepxkaeHO Ha 3acenannu Kadeapsl MareMaTuku «_31» 03. 2026 r., mporokon Ne 7

3aB. xadenpoit O.M. bapanosa

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHU S POCCUICKOI ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICILIET'O ObPA3OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHWIN YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

®daxynpTeT 0a30BBIX KOMITETEHITHH, kadeapa «MaTemaTukay
Huciuminaa «MareMaTu4ecKui aHaJIn3y
Kypc 1, cemectp 2

IK3aMeHANMOHHDbII OusteT Ne

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO M BTOPOro Tuna. [IoHATHS CXOAMMOCTH U PacXOIUMOCTH
HECOOCTBEHHOI'O MHTETpaa.

t o2

X = =
o o 37 3
2. Haiitn mponsBoiHyto QyHKIMH, 3a1aHHON MapamMeTpuueckn  1+! I+
_ 2 2
3. Vcenenosats Ha skcTpemyM dymkmmo =% XtV +2y,
T.6

j3 sin® x cos xdx
4. BeluMCIUTH ONpe/eNeHHbli uuTerpan O

5. Haiit 06BeM Tena, monydenHoro Bpamennem Bokpyr oci OX durypsr, orpannuennoit

x=0_

— 3 —
muHmsME Y Y 0 VT L,
YTBepxkaeHo Ha 3aceqanuu kKadeapsl MaTeMaTuku « 31» 03. 2026 r., mpoTokon Ne 7

3aB. kadeapoii O.M. bapanoBa
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J1y14 mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUH CTYIEHTOB B AUCTAaHIIMOHHOM popmare
B pa3paboTaHHbIX Kadenpoi «MaremaTHKa» OHJIAH-KypcaxX UMEIOTCS UTOTOBBIE TECTHI.
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