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1. Henu, 3a7a4u ¥ IJIAaHUPYeMble Pe3yJbTAThl 00y4eHHSs
N0 AMCUHMILINHE

K ocHOBHBIM yenisim OCBOCHHS TUCHUIUIMHBI «MaTeMaTHYeCKU aHaTTN3» CJIEIyeT OTHECTH:

- BOCIIUTaHHE y CTYJCHTOB OOIICi MaTeMaTHYECKON KyIbTYPbI;

- IpUOOpETEHUE CTYACHTAMH ITUPOKOT0 KPyra MaTeMaTHIECKUX 3HAHHM, YMEHHUI U HABBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYJIEHTOB K HHAYKTUBHOMY H JIEAYKTUBHOMY MBIIUICHUIO HAPSAY
C Pa3BUTHEM MATEMATHYECKOW MHTYHUIINUU;

- YMEHHUE CTYJCHTaMH Pa3BUBATh HABBIKH CAMOCTOSATEIHHOTO U3YUCHHs YIEeOHON 1 HAyYHOH
JUTEPATYPHI, COACPIKAIICH MATEMATHICCKUE CBEICHUSI M PE3YJIbTaThI,

- TOJATOTOBKY CTYIEHTOB K JESATEIbHOCTH B COOTBETCTBUU C KBaTU(UKALMOHHON
XapaKTEPUCTUKON OaKangaBpa 1o HarmpaBJICHUIO, B TOM Yucie (OPMUPOBAHNE YMEHUH HCTIOIb30BaTh
OCBOEHHBIE MaTEMATHYECKHE METO/IbI B MPOPECCHOHATBHON AESITENTbHOCTH.

- TOATOTOBKY BBICOKOKBATU(PUITUPOBAHHBIX KaIPOB, BOCTPEOOBAHHBIX B YCIOBUAX U(PPOBOM
TypOYJIEHTHOCTH M BBICOKUX TEXHOJIOTHYECKHX PUCKOB COBPEMEHHOMN MU(PPOBOI SKOHOMHKH.

K ocHOBHBIM 3ad0auam 0CBOCHUS AUCIUTUTHHBI « MaTeMaTUUeCKHU aHAIN3)» CIeIyeT OTHECTH:

- OCBOGHHE CTYIEHTAMH OCHOBHBIX TIOHATHUN, METOJOB, (OPMUPYIOIUX OOIIYIO
MaTeMaTHYECKYIO TIOJIFT0TOBKY, HEOOXOIUMYIO JUIsl YCIICIITHOTO PEIICHUS MPUKIIAIHBIX 3a/1a4;

- ¢dopMupoBaHUEe y CTyJeHTa TpeOyeMoro Habopa KOMIETEHIIMH, COOTBETCTBYIOIIMX €ro
HaIpaBJIEHUIO MOJATOTOBKH M 00ECIIEYMBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/Ia.

OOyuenue no qucrUIUIiHe «MaTeMaTH4ecKuil aHaIKu3» HalpaBiIeHo Ha (hopMHUpOBaHHE
y oOy4Jaronuxcst cieayromux koMmmnereHnuit B coorBeTcTBuu ¢ ®I'OC no cnenmansaocTt 10.05.03
«MudopmanonHas 06e30MacHOCTh ABTOMATU3UPOBAHHBIX CHUCTEMY», yTBEpkAEHHBIM llpukazom
Muno6puayku Poccun ot 26.11.2020 Ne1457 (pen. ot 27.02.2023):

Koa u HauMeHoOBaHMe KOMIIeTeHIIMHA NHauKaTopbl 10CTHXKEHUSI KOMITETeH U
OIIK-3. CrmocobeH HCHOIB30BaTh HMOIIK-3.1. 3HaeT OCHOBHBIE MOHSITHI U METOLI
MaTeMaTUYeCKHe METOIbI, HEOOXOIUMEIE IS MaTeMaTHUIECKOIO aHajn3a, AHAITUTHYECKON
pelieHus 3a1a4 npoQeccuoHaIbHON T€OMETPHH, JIMHEHHOH anreOpbl, TeopuHu (YHKIUH
NEITEIHLHOCTHU KOMILUIEKCHOTO ~ TIEPEMEHHOT0, MaTeMaTUYeCKHe

METOJIbI 00pa0OTKH SKCIIEPUMEHTAIBHBIX JTAHHBIX,
OCHOBHBIE TOHSTHUS M METOJbl MAaTeMaTHUYECKOU
JIOTUKHU U TEOPUU aJTOPUTMOB, OCHOBHBIE TTOHSTHS,
COCTABJISIIOLIME TIPEIMET JUCKPETHOM MaTEMaTUKH,
OCHOBHBIE METO/bI pereHus 3amaq
npodeccuoHanbHOM 00NacTd ¢ MPUMEHEHHEM
JUCKPETHBIX MOJ€Jleil, OCHOBHbIE TMOHATUA H
METObl TEOPUU BEPOSITHOCTEW U MATEMaTHYECKOM
CTaTUCTUKH, MAaTeMaTUYeCKUE METOJbl 00paboTKu
AKCIIEPUMEHTATbHBIX JAHHBIX, OCHOBHBIC TOHATHUS
Teopun  uHpOpManmMM  (SHTPOMUS,  B3aMMHAs
uH(pOpMallUY, HCTOYHMKH COOOILICHHM, KaHAaIbI
CBSI3M, KOJIbI), CBOMCTBA HHTPOMHH M B3aUMHOMN
uH(popMalumy, OCHOBHBIE pE3yJIbTaThI 0
KOJMPOBAHUU AUCKPETHBIX HCTOUHUKOB COOOIICHHIA
Opy HaJU4YUd U OTCYTCTBMM [IyMa, TIOHSTHE
MIPOITYCKHOM CIOCOOHOCTH KaHalla CBSI3HU, MPSAMYIO U
OOpaTHyI0 TEOpeMbl KOJWPOBAHMS, OCHOBHBIE
METOJIbl ONTHUMAIILHOTO KOJWPOBAHUS HCTOUYHUKOB
nH(pOpMallMU ¥ TIOMEXOYCTOWYMBOTO KOJUPOBAHUS
KAaHAJIOB CBSI3U (KOJbl — JIMHEWHbIE, IUKINYECKHE,
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bUX, XsmMmuHra);

NOIIK-3.2. -YmeeT CTpouTh MaTeMaTHUECKHE
MOJeNnd  3amad  Npo(ecCHOHaIbHO  O0JIACTH,
MPUMEHSTh CTaHAAPTHBIE METOAbl JAUCKPETHOM
MaTEeMaTHUKH K  PEIICHHUI0 THUMOBBIX  3ajad,
OCYIIECTBIISITh TMOUCK HAYYHOW HHPOpMAIMH U
paboty C pedepaTuBHOM, CIIPAaBOYHOM,
NEPUOINIECKON U MOHOTpaUUECKO JIUTEpaTypon
10 Pa3JINYHBIM 00JACTAM AUCKPETHON MaTEMaTUKH,
UCTIOJIb30BAaTh MAaTEMaTHUYECKUE METOABI U MOJEIN
JUIS  pEIIeHUs TPUKIATHBIX 3a/a4, BBIYUCIATH
TEOPETUKO-MH(POPMAITMOHHBIE XapaKTePUCTUKH
HUCTOYHUKOB COOOIIEHWH ¥  KaHAJIOB  CBS3U
(oHTpomUs, B3auMHas WHGOpPMAIUs, MPOITYyCKHAs
CIIOCOOHOCTD), pewarb TUIIOBbIE 3aa4n
KOAUPOBAHUS U JIEKOJUPOBAHUS, HCIOJIb30BATh
MaTeMaTHYeCKHe METOJbl U MOJAENU NJISl PEIICHUS
OPUKIAIHBIX  3a7ad, paboTaTh ¢  HAy4YHO-
TeXHHYECKOH  IUTEpaTypoll MO  TEeMaTuKe
JTUCIUILTUHBL;

NOIIK-3.3. Bnageet MeTo1aMU KOJIMYECTBEHHOTO
aHaJM3a MPoIeCCOB 00pabOTKU, TTOUCKA U
nepenayu uHGopmauu, HaBbIKaMHU
CaMOCTOSITEITFHOTO PEUICHUs KOMOMHATOPHBIX
3a]1a4, HAaBBIKAMU HaXOXKJICHUS PA3ITUYHBIX
napaMeTpOB U MPEACTaBICHU OyeBbIX (PYHKINH,
HABbIKAaMU BBIYMCIICHUS MTapaMeTpoB rpados,
METOJIaMHU KOJINYECTBEHHOI'O aHAJIN3a IIPOLIECCOB
00paboTKH, OKUCKA U TIepeiauyu HH(OpMaIuHy,
OCHOBAaMH TIOCTPOCHUS MAaTEMAaTHIECKUX MOJIEIen
TEKCTOBOM MH(OpMaIu U MoJIeel cucTemMm
nepenadn nvHGpopMauu, HaBEIKAaMHU IIPUMEHEHUS
MaTeMaTHYeCKOro anmnapara Ajs pemeHus
MPHUKIIATHBIX TEOPETHKO-UH()OPMAIIMOHHBIX

3ajad.

2. MecTO IUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucuurnnuna «MaremaTHueckuil aHaiu3)» OTHOCUTCS K 00si3aTtenbHOM dactu Gioka b1: Momyinb
«MaremaTnueckue JUCIUIUINHBD.
Jucnuninuna 6a3upyercs Ha CAeAYIOIINX MPOUIEHHBIX TUCIUILTAHAX
- MuHeiHas anredpa;
HucuunnmuHa «MareMaTHdecKuid  aHaiau3»  JIOTUYECKM  CBsi3aHa € MOCIEAYIOLIMMU
JUCHUTIIIMHAMU:
B obsa3amenvnoii uacmu:

- MaTeMaTU4eCKas JJOTMKa U TEOPHs aAITOPUTMOB B IPOrPaMMHUPOBAaHUY;

- MaTeMaTUYECKHE METObl aHATN3a JJAHHBIX;

- METO/bI MAIIMHHOTO O0YYEHUS ¥ TEXHOJIOTUN UCKYCCTBEHHOTO HHTEIUICKTA,

- OCHOBBI HH(POPMAITMOHHOH 0€3011aCHOCTH;

- METOJBI ¥ CPEACTBA KPUIITOrpaPUUecKOn 3alTUThl HHPOPMAIUH.




B uacmu, ghopmupyemoii yuacmuuxamu oopazo8amenbHbix OMHOULEHULL:

- aHAJTM3 3alIUIIEHHOCTH CUCTEM;

- YIpaBlieHUE MPOEKTaMU;

- OCHOBBI TCXHOJIOTHYCCKOI'O MPCANPUHUMATCIILCTBA,

- BBCACHHUEC B IIPOCKTHYIO ACATCIbHOCTD.

3. CTpyKTypa U cofeprkaHue TUCHMILIMHBI

OO6m1ast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3a4€THBIX €IMHUILIBI - 144 yaca.

3.1. Buabl yueOHo# padoThI U TPYA0EMKOCTh

n/n Bup yueoHoii pa6oThI Koawecrso Cemectp 2
4acoB
AyIMTOpPHBIE 3aHATHS 72 72
B ToMm uncie:
Jlexumu 18 18
1.
CeMuHapCKUE/IPAKTHUCCKUE 3aHATHS 54 54
2.
JlaGoparopHble 3aHSATH - -
CamocTosiTejibHasi paboTa 72 72
IIpome:xxyTOYHasI aTTeCTAIUS
9K3aMEH €] €]
Hroro 144 144
3.2. TemaTuveckuii NJIaH U3y4eHHs TUCHUILIMHBI «MaTeMaTHYeCKMH aHAJIM3»
TpynoemMkocTh, 4ac
AyautopHas padbora
B Camoc
Ne Pa3znenani/Tembl C Cemunap | Jlabop | ITpakt TOSATE
/i JIMCHMILHHbI e Tex CKhe/ | aTOpH | MYecKa [
r T MpaKkTU4 | bIe s pagoT
o €CKHE | 3aHATH | IOATOT | ©
3aHATUSA s OBKa
Paznen 1. Inddepennuanbuoe
1 HCYHUCIeHHe (PYHKIUH OHOM 62 8 22 0 0 32
nepeMeHHOI.
Hucnosas nociie1oBaTenbHOCTh. [Ipenen
YHICIIOBOM MOCIIEIOBATEILHOCTH U €T0
cBolicTBa. [IpaBuna npenensHOro
1.1 | nepexoma. ®ynkuus. [Ipenen pyHKIUN. 8 2 2 0 0 4
Teopemsl o npenenax QyHKIUY.
Brimaua 3amaguii PI'P Ne 1 o
MAaTeMaTHYE€CKOMY aHaJU3Y.
[IepBelil U BTOPOM 3aMedaTesbHbIE
1.2 | npenensl. beckoHeuHO Masbie U 8 0 4 0 0 4
0ECKOHEYHO OOJBIIINE BETUYHHBI.




DKBHUBaJICHTHbIE 0ECKOHEYHO MaJIbIC
BCJIMYHHEI. PaCKpBITI/Ie
HCOHpCHeHCHHOCTCﬁ Pa3HOI'O THUIIA.

1.3

HenpepbIiBHOCTH QYHKIIMI B TOUKE U HA
npoMexyTke. OJHOCTOPOHHHE MTPEICTBI.
Touku pa3pbiBa GyHKINH, UX
KJIaCCHU(pUKAIIHSL.

1.4

[IpousBoanas ¢pynkiuu. ['eomerpuueckuii
1 MEXaHWYECKHU CMBICI IPOU3BOIHOM.
[IpaBuna nuddepeHpoBanus 1
(hOpMyJIbI BBIYUCIICHUS TPOU3BOIHBIX.
Tabnuua npou3BOAHBIX OCHOBHBIX
aeMeHTapHbIX QpyHKuM. TexHuka

b depeHIpoBaHUS

1.5

Huddepenunan. [IpousBoansie u
nudQepeHmanbl BBICIIUX TOPSIKOB.
[TpuGnmxeHHbIE BEIYUCIICHUS C TTOMOIIBIO
g hepeHIanoB.

1.6

[TpaBuno Jlonurana. ®opmyna Teinopa.
PaznoskeHns OCHOBHBIX 3J1€MEHTaPHBIX
dbyukumii mo popmyie Teiopa.
[TpubnmKeHHbIE BBIYUCICHUS C TTOMOIIBIO
dbopmynsl Teiinopa.

1.7

OcHoBHBIE TEOpEMBI JU(PepeHIINATHLHOTO
ucyuciIeHusi. MOHOTOHHOCTh (DYHKLIMH,
sKcTpeMyMbl. HeoOxonumbie u
JOCTaTOYHBIC YCIOBHUS MOHOTOHHOCTH,
JIOKaJIbHOTO 3KcTpemyMa. VccrnenoBanue
BBIMYKJIOCTH rpaduka pyHkiuu. Touku
neperuoa.

1.8

O6mas cxema uccienoBaHusi QyHKINU U
noctpoeHus ee rpaduka. CroiicTBa
(GyHKIUH, HETIPEPhIBHBIX HAa OTPE3KeE.
HauGonbiiee u HanMeHbIIee 3HAYCHUS
(GYHKIIUU Ha OTpE3KeE.

CamocrositenbHas padota Nel Ha
ceMuHape 1o QyHKIUAM OTHOM
MEPEMEHHOM

Paznen 2. OyHKIUA HECKOJIBKHX
nepeMeHHbIX.

24

12

2.1

[Ipenen u HenpepbIBHOCTH. OCHOBHBIE
CBOMCTBA HEMPEPHIBHBIX (PYHKIIHI.
Yactable npousBoaHbie. [lonHbIN
nuddepeHmman.

Brinaua 3aganuii PI'P Ne 2 o gyHKIMsaM
HECKOJIBKUX MEPEMEHHBIX

2.2

[IpousBoaHbIE CIOXKHOM DyHKIUN
HECKOJIbKUX MepeMEHHbIX. YacTHbIE
MPOU3BOHBIC U AU depeHIInaIbI
BbICIINX NOpsaAKoB. Teopema IlIBapna.




[Ipou3BoHas 110 HAIIPABJICHUIO.
['paaueHT.

23

DKCTpeMyM (PYHKITUU HECKOIBKHUX
nepeMeHHbIX. HeoOxoaumble 1
JIOCTaTOYHBIE YCIIOBUS AKCTPEMYMa.
CamocrosrenbHas pabora Ne2 Ha
ceMuHape 1o (PyHKIHAM HECKOIbKUX
IIEPEMEHHBIX

Paznen 3. UHTerpajibHOE MCYHCICHUE

58

24

28

3.1

[TepBoobOpasnas. HeonpeeneHnHslii
MHTErpal u ero cBoiictea. Tabnuna
HHTETPAJIOB OT OCHOBHBIX JIEMEHTAPHBIX
¢byHkuuii. Metos HEmocpeACTBEHHOTO
UHTETPUPOBaHUS.

Brimauya 3amanuii PI'P Ne 3 no
UHTETPaJIbHOMY HCUYHUCIICHUIO

3.2

WuTerpupoBanue ¢ TOMOIIBIO 3aMEHBI
NIEPEMEHHOM, MTOJIBEICHUEM I10/1 3HAK
muddepennnana. Mero HUHTETpUPOBAHUS
10 YacTsM

3.3

HHTerpupoBanue panmoHaIbHBIX APOOCH
WHTETPUPOBAHNUE HEKOTOPHIX BUIOB
UPPaLMOHATIBHBIX M TPUTOHOMETPHUYECKHUX
GYHKIMH.

3.4

3amauu, MPUBOIAIIUE K TIOHATHIO
ompezaeneHHoro uarerpaita. CBoiicTaa
omnpeiesieHHOro uHTerpana. ®opmyna
Hrrorona-Jleiionumna. 3amena
MEPEMEHHON ¥ HHTEIPUPOBAHUE T10
JacTsIM B ONIPEJICIICHHOM HHTETPAaJie

3.5

[TpunoxeHus onpeeIeHHOr0 HHTerpaia
B TEOMETPHH U MEXAHUKE (BBIYUCIICHHE
TUTOIIAJICH TUIOCKUX (QUTYD, JIITHHBI
KpUBOM, 00bEMOB, IIJIOIIAIeH
MTOBEPXHOCTH).

3.6

HecoOcTBeHHBIE HHTETpaIbl IEPBOTO U
BTOPOT'O POJa, UX CBOMCTBA.

3.7

3agaun, IPUBOASIINE K KPAaTHBIM
MHTEerpajaM. JIBOMHONU U TPOMHOU
WHTErpaJIbl, UX CBOMCTBA. Brruncnenue
JBOMHBIX UHTErPAJIOB CBEICHUEM K
MMOBTOPHBIM. I eomMeTprueckue u
¢bu3nyeckne NpUI0KEeHUs KPaTHBIX
MHTErpasioB. KOHTPOJIBHOE TECTUPOBAHKE

10

Hrtoro

144

18

54

72




3.3 Conepxanne pa3aesoB IMCUUILTHHBI

BBenenune
[Ipeamer, 3amaun W conepkaHue AUCHUIUIMHBL. OCHOBHBIE 3Tallbl Pa3BUTHS IUCLMILIAHBIL.
CtpykTypa Kypca, ero MeCTo 1 poJjib B IIOATOTOBKE OakaliaBpa, CBS3b C IPYTUMH TUCITUTUTHHAMH.

Pasnea 1. ludgdepennnanbaoe ncuucjiaenne GyHKuuii 0HOH nepeMeHHOi

Tema 1. Yncnosas nociienoBaTeaIbHOCTh. [Ipeaen uncnoBoil mocienoBaTeIbHOCTH U €T0 CBOMCTBA.
@ynkuus. [loctpoenne rpapukoB ¢pynkumid. [Ipenen Gynkuun. OCHOBHBIE TEOPEMBI O Mpeaenax
¢ynkuuu. IlepBblii u BTOpoil 3amedarenbHble mpeneibl. CpaBHeHHE OECKOHEUYHO MallblX U
0ECKOHEUHO OOJIBIINX BEIUYMH. DKBUBAJICHTHBIE OECKOHEUHO MaJlble BETUYUHBI.

Tema 2. HenpepbiBHOCTh QYHKIMII B TOYKE U Ha IPOMEXYTKe, TOUKH pa3pbiBa (QYHKIHMH, HX
kiaccudukanus. AcuMOTOTHI rpaduka yHKIUH, UX KJIaccu(UKaIus.

Tema 3. IlpousBoanas ¢pynkuuu. ['eomerpuueckuii U pusnueckuit cmpica npousBoaHoil. [Ipasuia
muddepeHpoBaHus U GOPMYJIbI BHIYUCICHUS MPOU3BOIHBIX. Tabiuia mporu3BOIHBIX OCHOBHBIX
3JIEeMEHTapHbIX PyHKIMNA. BbrunciaeHue npon3BoIHbIX GYyHKIUH, 3alaHHBIX PA3IMYHBIM 00pa3zoM.
Huddepenunman. IlpomsBonusie u auddepeHumansl  BbICIIUX HOpsAAKoB. IlpubnmxeHHble
BBIYUCIICHHS C TIOMOIIBI0 U PepeHITHAIOB.

Tema 4. IlpaBuno Jlonuransa. @opmyna Teinopa. PackpslTue HeompeneleHHOCTENH pa3Iu4yHOIO
tumna. Pa3noxeHne OCHOBHBIX 3eMeHTapHbIX (yHKIui 1o (opmyne Teitnopa. [TpubnuxeHHbIe
BBIUMCIIEHUS ¢ OMOILBIO (hopmyIsl Telnopa.

Tema 5. OcHoBHbIe TeOopeMbl AuGdEPEeHINATEHOTO HCYUCICHUSI. MOHOTOHHOCTh (DYHKIIHH,
sKcTpeMyMbl HeoOxoaumble M JOCTaTOYHBIE YCIOBHS MOHOTOHHOCTH, JIOKQJIBHOTO 3KCTPEMYyMaA.
Wccnenoanue Bointykioctu rpaduka Gpynkuuu. Touku neperuda rpaduka GyHKINN.

OOmass cxema wucciuenoBaHus (QYHKIMH M 1ocTpoeHust ee rpaduka. CpoiictBa (GyHKUMH,
HeINpepbIBHBIX Ha oTpe3ke. Hanbomnpliee 1 HauMeHbllee 3HaYeHUs] YHKIIMHU Ha OTPE3KE.

Pazpnen 2. Iuppepenuuaibaoe ucunciaeHue GyHKIMA HECKOIbKUX MePeMEeHHbIX
Tema 1. @yHKIIUN HECKOJIBKUX NEpPEMEHHBIX. JIMHNM U MOBEpXHOCTH ypoBHs. YacTHbIE
npou3BoaHbIe. [lonabli Tuddepennman. [IponsBoaHbie CIOXKHON GYHKIIUA HECKOIBKUX
nepeMeHHbIX. YacTHbIe MPOU3BOIHBIE U TU(depeHIalibl BRICIINX MOpsakoB. Teopema LBapua.
Tema 2. IlpomsBonHas mno HamnpasieHuroo. ['panmenrt. KacarenpHas k kpuBou. KacarenbHas
IUIOCKOCTh M HOpMajib K noBepxHocTu. ®opmyna Teinopa. DkcTpeMyM (QYHKLIMH HECKOIBKHX
nepeMeHHbIX. HeoOxoumbie U 10CTaTOYHbIE YCIOBHSI SKCTPEMYMA.

Pa3pnen 3. UHTerpanbHoe HcHUCIeHHE
Tema 1. TIlepBooOpasnas. Teopema  CyIIecCTBOBaHHS  HEOINPEACICHHOTO  HMHTETpaja.
HeomnpenenenHslii nHTErpan u ero cBoicTpa. Tabiuia MHTErpanoB OT OCHOBHBIX 3JIEMEHTapHBIX
¢byHKIMNA. MeTo HermoCpeICTBEHHOTO HHTEIPUPOBAHHUS.
MeToapl MHTETPUPOBAaHUS C IOMOLIBKO 3aMEHBI IIEPEMEHHOM, TOJABENCHHEM IO 3HaK
muddepennmana. MeTox UHTETPUPOBAHUS 10 YACTSM.
WHTerpupoBanue palMoHaNbHbBIX IpoOel, MHTErpUpOBaHNE HEKOTOPBIX BUIOB UPPALMOHAIBHBIX U
TPUTOHOMETPUUECKUX (PYHKIIHI.
Tema 2. 3agaun, NpUBOAAIINE K MOHATUIO ONPEACIEHHOr0 UHTerpana. OnpeneneHHslii HHTETpall,
€ro CBOWCTBA. Y CIOBHS MHTErpupyeMocTH. MHTerpai ¢ nepeMeHHbIM MpeAeioM HHTETPUPOBaHUS.
®dopmyna Herotona — JleliOHuma. 3aMeHa epeMeHHOU B ONIPEICICHHOM HHTETpalle.
[IpuiioxxeHns ONpPENEeNeHHOTO HMHTErpajia B IE€OMETPUM M MEXaHHUKe (BBIYUCIECHHE IUIoLIanen
IUIOCKUX (PUTYD, AJTUHBI KPUBOM, 00BEMOB.
Tema 3. HecoOCcTBEHHBIE HHTETPAJIBI IEPBOTO M BTOPOTO poja (110 OECKOHEYHOMY POMEKYTKY, OT
HEOrpaHUYEHHBIX (DYHKIMH HA KOHEYHOM ITPOMEXYTKE), UX CBOMCTBA.
Tema 4. 3agaun, npuBojsiMe K KpaTHbIM HHTerpajaM. J[BOMHOW M TpPOWHOW HHTErpaibl, MX
cBoiicTBa. [IpaBuia BeIYMCIEHUS IBOMHBIX UHTETPAJIOB.



3.4 Temaruka NPaKTHYECKHX 3AHATHH M0 TUCHHUILIHHE
«MaremaTHYeCKHH aHAJIN3)

Ne Tema 3ansiTUA

n/m

1 Pa3znea 1. Dj1eMeHTBI MATEMATHYECKOT'0 AHAJIHN3A.

Uucnosass mnocienoBareabHOCTh. [lpenen 4YHMCIIOBOM IMOCIENOBATENIBHOCTH M €r0
cBoiicTBa. [IpaBuna npenensHoro nepexona. @ynkuus. IIpenen ¢pynkuuu. Teopemsl o
npenenax ¢pyskuuu. [lepBolil 1 BTOpoil 3aMedareabHble IPEIebl.

2 CpaBHeHuEe OECKOHEYHO MajblX U OECKOHEYHO OOJNBIIMX BEIUYHH. DKBHUBAJICHTHHIC
OECKOHEYHO MaJjible BEJIMYUHBL.

3 PackpbiTe HeonpeaeIeHHOCTEN Pa3IMyHOro TUIIA

4 HenpepriBHOCTE QYHKIUI B TOUKE U HAa TpOMexyTKe. OHOCTOpOHHHE Mpeaesbl. Touku
pa3pbiBa GyHKuKU. [IpuMepsl penieHus 3a1a4

5 [TpousBognas ¢yukuuu. IlpaBuna nuddepeniupoBanus u (HOpMyNbl BBIYHCICHUS
npoun3BoHBIX. TexHuka auddepeHunpoBaHus

6 HudbdepennmpoBanue  obpaTHbIX  (yHKOHMK,  (QYHKIOUH, 3aJaHHBIX  HESBHO,
napaMeTpUIecKH, Jorapupmuueckoe quddpepeHImpoBaHne

7 HMudbdepennman. ['eomerpudeckuit  cmbicn  nuddepenmuana. IlpousBoansie U
muddepeHransl  BBICIIMX  MOPAAKOB. [IpuOnmKeHHbIEe BBIUMCIEHUS C MOMOIIBIO
nuddepeHmranos.

8 [IpaBuno Jlonutans. @opmyna Teinopa. PackpeiTue HEONpeaeIeHHOCTEN PA3IUYHOTO
tuna. Pa3no)keHus OCHOBHBIX JIeMEHTapHbIX QyHKIMi o popmyne MakiopeHa.

9 [TpubGim>keHHbIE BEIYMCICHUS ¢ TOMOIIBIO hopmyiiel Teitnopa.

10 | ITomHoe uccnenoBanue QPyHKIMiA U mocTpoeHue rpadukos. [lpumepsl

11 | IlomHoe uccnenoBanue GyHKIMN U mocTpoeHue rpadukoB. [Ipumeps! (MpoaomKeHUE)
CamocrositenpHas pabora Nel Ha ceMuHape o GYHKIUSAM OJHOHN mepeMeHHOU

12 | Pazgen 2. yHKIMH HECKOJbKHX MepeMeHHbIX. JINHUM W MOBEPXHOCTH YPOBHA.
YacTtHble Mpou3BoHbIE U AuddepeHnran nepBoro mopsKa.

13 | Ionuenii muddepentman. IlpousBoansie cnoxkHou GyHKIMU. [Ipon3BoaHas GyHKINH,
3aJaHHON HesBHO. YacTHbIE TPOM3BOJHBIE M AU(QepeHIHaIbl BBHICIIAX MOPSIKOB.
Teopema IlIBapia.

14 | IlpousBoaHas o HampasieHuto. ['pagueHrt.

15 | DxcTpeMyM (QyHKIIMU HECKOIBKUX TIepeMeHHbIX. Heo0X01uMbIe 1 TOCTAaTOYHBIE YCIOBUS
JKCTpEMyMa.

16 | CamocrositesbHast padora Ne 2 Ha cemMuHape 1O (PYHKHHMSIM HECKOJIbKHX
nepeMeHHbIX

17 | Pa3nea 3. UHTerpajibHoe HCUHCICHUE
[lepBooOpasnas.  HeompeneneHHbIi  WHTErpall ©W  €ro  CBOWCTBA.  Meroa
HENOCPEACTBEHHOTO UHTETPUPOBAHMSI.

18 | MuTerpupoBaHue ¢ TOMOINBIO 3aMEHbl TEPEMEHHOM, IMOABEJICHHEM TMOJ 3HaK
muddepenimana. MeToa HHTETPUPOBAHUS 110 YACTSIM

19 | UuTerpupoBanue paludOHAIBHBIX ApoOei, HWHTETPUPOBAHUE HEKOTOPHIX BHUJIOB
UPPAITMOHATLHBIX (DYHKIIHIA

20 | MaTerpupoBaHue TPUTOHOMETPUUYECKHUX (DYHKITHIA.

21 | Berumcienne ompeaeNeHHbIX HHTErpanioB 1o ¢opmyie Herorona-Jleitoaumna. 3amena
MIEPEeMEHHOM M MHTETPUPOBAHHUE TI0 YACTSIM B ONPEICTICHHOM HHTETpale.

22 | IlpunoxeHust OMpeNeeHHOr0 HHTETpaja B TEOMETPUM W MEXaHUKE (BBIYHCIICHHE
TUIONIAIeH TUIOCKUX (PUTYp, JITUHBI KPUBOH).

23 | IlpunoxxeHust OMpenereHHOr0 HHTETpaja B TEOMETPUM W MEXaHUKE (BBIYHCIICHHE
00BEMOB, MJIOMIAICH MOBEPXHOCTH).

24 | HecoOcTBEeHHBIE MHTETPAJIBI IEPBOTO M BTOPOTO POJIA, X BHIYUCIICHHE.
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25

3ajaud, NPUBOJAIIME K KpPAaTHBIM HHTerpaiaMm. BpluncieHue ABOMHBIX HMHTETPAJIOB
CBEJICHUEM K MOBTOPHBIM. 3aJja4i Ha U3MEHEHHUE MOPSAIKa UHTETPUPOBAHUS B JBOMHOM
WHTErpaje

26 | 'eomerpuueckue u GuU3NYECKUE TMPHIOKEHHUS KPATHBIX HWHTETPAOB, MPHUMEPHI
BBIYHCJICHHS.
27 | KoHTpOJIbHOE TECTUPOBAHHUE 11O KYpCY.

3.5 TemaTuKa KYPCOBBIX IIPOCKTOB (KYypCOBBIX pador)

KypcoBbie npoekThl (KypcoBbie paboThl) yueOHBIM IIJIAHOM HE IPEAyCMOTPEHBI.

4. Y4eOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE O0eclevYeHue

4.1. HopmartusHbie 1o0kyMeHTbl 4 'OCThI

5. ®I'oC 10.05.03 «HMuadopmanrionHass 0€30MaCHOCTh AaBTOMATH3UPOBAHHBIX CHCTEMY,
yrBepxkaAEHHbIN Ilpukasom MunoOpHayku Poccum ot 26.11.2020 Nel457 (pen. or
27.02.2023);

6. Akanemuueckuil yueOHbIN TU1aH 1o HampasieHuto moarotoBku: 10.05.03 «Mudopmarmonnas
0€30MacHOCTh aBTOMATH3UPOBAaHHBIX cucTem». [Ipoduib: be3omacHOCTh OTKPBITHIX
nH(POPMAIMOHHBIX CHCTEM - ouHast. 2026.

7.00pa3oBaTenpHas mporpamMma 1o HampasiaeHuto moarotoBku: 10.05.03 «MudpopmanmnoHHas
0€30MaCHOCTh aBTOMATH3HPOBAHHBIX cuUcTeM». IIpodwmis: be3omacHOCTh OTKPBITHIX
UH()OPMAITMOHHBIX CUCTEM - OuHast. 2026.

8.Vka3 Ilpesunenra Poccuiickoit ®enepauun ot 01.12.2016 Ne 642 «Crparteruum HayyHO-
TexXHoJIornueckoro pa3sutusa Poccuiickoit denepanum.

9.1Ipuka3 MunuctepcTBa oOpa3zoBanus u Hayku Poccuiickoit @enepannu ot 23.08.2017 Ne 816
«O06 ytBepxknaenun llopsaka npuUMEHEHUS  OpraHU3alUsIMH, OCYIIECTBISIOUIUMHU
o0pa3oBaTeNbHYI0 JeSITENIbHOCTb, AJEKTPOHHOIO o0OyueHus, JUCTAHIIMOHHBIX
00pa30BaTeNbHbBIX TEXHOJIOTHIA MPH peaih3alii 00pa30BaTENbHBIX TPOTPAMMY.

4.2 OcHoBHas1 IMTEpaTypa

®duxrtenronsil, . M. OcHOBBI MaTeMaTuueckoro aHanmmusa. Yactep 1 : yueOHUK 11715 By30B / ['. M.
@uxtenronbl. — 18-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2026. — 448 ¢. — ISBN 978-5-
507-55976-3. — Texkcr : anexkTpoHHbIN // JIaHb : anekTpoHHO-O0MOIMOTeYHast cucteMa. — URL:
https://e.lanbook.com/book/512293. — Pexum noctyna: amist aBTOPU3. MOJIb30BATENCH.
duxrtenronsil, . M. OcHOBBI MaTeMaTuuecKkoro aHanmsa. Yactp 2 : yueOHUK 115 By30B / ['. M.
®uxteHronbil. — 17-e uzn., crep. — Cankr-IletepOypr : Jlanp, 2026. — 480 c. — ISBN 978-5-
507-55098-2. — Texkcr : anekTpoHHbIN // JIaHb : anekTpoHHO-O0MOIMOTEeYHast cucteMa. — URL:
https://e.lanbook.com/book/517028. — Pexum moctyna: amst aBTOPU3. MOIb30BATENCH.
Kynpssues, JI. 1. KpaTkuit kypc matemaruyeckoro ananusa : yueonuk / JI. JI. Kynpssues. — 3-
e u3n., nepepad. — Mockpa : ®USMATIIUT, [6. r.]. — Tom 1 : duddepenuunanpoe u
MHTETpalibHOE ucuuciaeHus GyHKuui onHoi nepemennoil. Psast — 2008. — 400 c. — ISBN 978-
5-9221-0184-4. — TexkcT : aneKTpoHHbIH // JlaHb : 2eKTpoHHO-0nbanoTeunas cucrema. — URL:
https://e.lanbook.com/book/2224. — Pexxum goctyma: Jyisi aBTOPHU3. MOJIb30BATEIEH.

4.3 lonmoTHUTEIbHAS JIUTEPATYypa

Munocnes, B. b. Kypc maremaTuku a1t TEXHUYECKHX BBICIIMX YUEOHBIX 3aBEACHUN: yueOHOe
nocobue / B. b. Munocues, B. A. JIaxosckuii, A. 1. MapTbineHKo. — 2-€ u3., ucnp. — CaHKT-
[lerepOypr: Jlanb, 2022 — Yacth 2: DYHKIMM HECKOJIBKMX INepeMeHHbIX. MHTerpaibHoe
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nucuuciaenue. Teopus nmoma — 2022. — 432 c. — ISBN 978-5-8114-1559-5. — Texkcr:
AJICKTPOHHBIN /l Jlanb: AIEKTPOHHO-OMOIMOTEYHAS cucreMa. — URL:
https://e.lanbook.com/book/211355.

2. Munocrnes, B. b. Kypc maTtemaTuku uisi TEXHUYECKUX BBICIIMX yYUE€OHBIX 3aBEACHUI: yueOHOE
nocodue / B. b. Munocues, H. A. bepkos, B. I'. 3y6koB. — 2-¢ u3., ucnp. — Cankr-IletepOypr:
Jlanw, 2022 — Yacts 3: uddepennuanbapie ypaBHEHH. Y paBHEHUS MaTEMaTHYECKON (PU3HKH.
Teopus ontumuzanuu — 2022. — 528 ¢. — ISBN 978-5-8114-1560-1. — TeKcT: 31€KTPOHHBIH
// Jlanb: anexTpoHHO-OMOMoTeyHas cuctema. — URL: https://e.lanbook.com/book/211358.

4.4 J1eKTpOHHBIE 00pPa30BaTe/IbHbIC PECyPChI

[IpoBenenue 3aHATUI W aTTeCTAlMii BO3MOXHO B JMCTAaHIMOHHOM (opMaTe C MpUMEHEHHEM
CHUCTEMBbI JucTaHIMOHHOro oOydeHusi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaremaTHKa» 3IEKTPOHHBIX 00pazoBaTenbHBIX pecypcoB (DOP) mo Bcem pasnenam

MIPOTPAMMBI:.
DNeMEHTBl MAaTEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHanm3a

WuTerpanabHOe HCUUCICHHUE https://online.mospolytech.ru/local/crw/course.php?id=378
(byHKIMI 0THOM TIepeMEeHHOM 1

Huddepenunanpaoe https://online.mospolytech.ru/local/crw/course.php?id=336
ncuuciaeHue QyHKIHMA 2

HECKOJIbKUX MEPEMEHHbBIX

JIOnOTHUTEIbHEIE TIIaBbI https://online.mospolytech.ru/course/view.php?id=3592

MaT€MaTU4YCCKOIo aHajn3a

Pazpaborannsie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Mopsmox mnpoBeneHuss pabOT B AMCTAHIMOHHOM ¢dopMaTe YCTAaHABIMBACTCS OTAEIbHBIMU
pactopsHKCHHUSIME IPOPEKTOPa 10 yIeOHOM paboTe W/ UTH IIEHTPOM yIeOHO-METOINIECKON PabOTHI.

Kaxnpiii cTyneHT oOecredeH WHIWBUIYaTbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K JJIEKTPOHHOU

OMOIHMOTEKE MOCKOBCKOI'O ITOJUTEXA

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

HNHTepHeT-pecypchl  BKIIOYAIOT YYECOHO-METOJMYECKHE MaTepHalbl B 3JCKTPOHHOM  BHJIE,

MpeJicTaBICHHbBIE Ha caliTe mospolytech.ru B paznene: «LleHTp MaTeMaTH4ecKOTO 00Opa30BaHUDY

(http://mospolytech.ru/index.php?1d=4486,

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

[Tone3Hble y4eOHO-METOAMYECKHE U MH(POPMAIMOHHBIC MaTepHalIbl MPEJACTABICHBl Ha CalTax:
http://exponenta.ru, hitp.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB MHPOPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOW ceTH «HTepHeT» ISl OCBOCHHS

JTUCIUILTMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5 JInueH3noOHHOE ¥ CBOOOTHO PACTTPOCTPAHsIeMOe MPOrPaMMHOe

o0ecrieyeHue
Ne| HanmenoBanue | Paspaboruuk I[10 JoctynHocTh Ccpuika Ha Enunelii peectp
(mpaBooOnanaTens | (JIMIEH3MOHHOE, POCCUIMCKHX MPOrpaMM st
) CBOOOJTHO OBM u b/ (npu Hamu4mm)
pacrpocTpaHsiemMoe
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https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3362
https://online.mospolytech.ru/local/crw/course.php?id=3362
https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

Astra Linux | OO0 Jlunensuonnoe https://reestr.digital.gov.ru/ree

Common Edition | "PYCBUTEX- str/305783/?sphrase 1d=9540
ACTPA" 36

MoitOduc 00O "HOBbBIE JInneH3snoHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

4.6. CoBpemeHHbIe MpodeccuoOHAIbHBIE 0a3bl JAHHBIX U HH()POPMALMOHHbIE
CIPaBOYHbIE CHCTEMbI

Hepeqeﬂb PECYPCOB CE€TH I/IHTepHeT, AOCTYINHBIX IJH OCBOCHUSA NUCHUIIJIMHDBI:

HaumenoBanue

Ccbuika Ha pecypc

JoctynHocTh

NudopmanuoHHo-cipaBoOYHbIE CHCTEMbI

https://stackoverflow.co

JoctynHa B ceTn

Stack Overflow m/ Hurtepuer 6e3
OTpaHUYCHUM
14
HOPMAIHMOHHEIC pecypent Cern http://www.consultant.ru | JloctynmHo
Koncynsrantl Iroc
[Topran ®@enepanbHbIX
FOCY/IApCTBCHHDIX http://www.fgosvo.ru. JloctymiHO

00pa3oBaTeNIbHbIX CTaH/IaPTOB
BBICIIETr0 00pa30BaHUs

J1eKTPOHHO-0HOJINOTEYHbIE CHCTEMBbI

Jlanb https://e.lanbook.com/ HocrtymnHa B ceTu
Hurtepuer 6e3
OTpaHUYCHUMN

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

.ru/

Hutepuer 6e3

OTpaHUYECHUM
IpodeccnonanbHbie 6a3bl JAHHBIX
ba3za nanHbIX Hay4yHOI http://www.elibrary.ru HoctymHo
AJIEKTPOHHOU OMOIMOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | Joctynno

NoJIMTeMaTHUeCKas pe)epaTuBHO-
o6ubnuorpaduueckas u
HAyKOMETpUYECKast
(bubamomeTpuueckas) 0a3a JJTaHHBIX

5. MarepuajJbHO-TeXHUYECKOE o0ecnevyeHne Q1 CIUTTHHbI

13


https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

MarepuanbHO — TeXHHYecKas 0a3a yHHMBEpCHTETa 00ECIeuMBaeT NMpPOBEIEHUE BCEX BUIOB
3aHATHH, MPEAYCMOTPEHHBIX y4eOHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIMM CAHUTApHBIM H
MIPOTHBOMOXKAPHBIM IIPAaBUJIAM U HOPMaM.

Kagenpa «Maremaruka» He pacnoiaraeT COOCTBEHHBIM ayAUTOPHBIM (OHIOM H HCIIOIb3YeT
yueOHbIe ayTUTOPUU U3 00I1ero GoHaa yHUBEPCUTETA.

IIpy HEOOXOAMMOCTH Ui TPOBEACHHUS WHTEPAKTUBHBIX MPAKTHYECKUX  3aHATHH
UCTIOJIB3YIOTCS KOMITBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeToanueckue peKOMeHIANU
6.1. MeTtoanuecKue peKOMEHIANUM JISl PENoAaBaTe/is
M0 OPraHu3aNMNu 00yYeHHUs:

Hpenc;[e BCCTO, CICAYCT O6paTI/ITb BHUMAHHC CTYACHTOB Ha TO, YTO IIPAKTUYCCKH BCEChH
M3y4aeMblii UMM MaTepHall He TpeOyeT KaKoi-Tnbo creruaibHOM (JOMOIHUTEIbHON) TOATOTOBKHU U
BIIOJTHE MOXKET 6BITL yYCOCIHO M3Y4YCH, CCJIM CTYACHTLI GYI[YT noceliaTb 3aHATUA, CBOCBPECMCHHO
BBIMOJHATH JIOMAIllHUE 3aJaHUs W TOJb30BaThCS (MPU HEOOXOAMMOCTH) CHUCTEMON IUIaHOBBIX
KOHCYJIbTallUi B TEUEHHE KaXXJI0ro cemecTpa. Bomeamme B Kypc MaTaHaiu3a pas3zieiibl SBISIOTCA
KJIIaCCUYCCKUMHU, B TO KC BpPCMA OHH MNPAKTHYCCKU OPHUCHTHPOBAHBLI, TaK KaK HMMCIOT IIHPOKOC
pacrpocTpaHeHue AJig PELICHUs] Pa3HOro poja 3aJad BHYTPU CaMOMl MaTeMaTHKU U IMPUKIAAHBIX
3amad. X ocBoeHME MOMOKET CTYJIEHTaM JIOTUYECKH BEPHO, aprYMEHTHPOBAHO M SICHO CTPOWTH
YCTHYIO M MUCBMEHHYIO pPeub, YCIEIIHO MPUMEHSATh HAKOIUJICHHbIC 3HaHMS B MPOQECCHOHATBHOU
NESATETLHOCTH.

HeobOxomumo ¢ camMoro Hayana 3aHSATHH pPEKOMEHIOBATh CTYJEHTaM OCHOBHYIO H
JOTIOJTHUTEIBHYIO JIUTEPATYpPy, @ B KOHIIE CEMeCTpa JIaTh CIHCOK BOIPOCOB I MOJATOTOBKH K
9K3aMEHY.

Ha nepBoM 3aHATHN N0 JUCHMILIUHE ClIeAyeT 00s3aTeabHO MPOUH(OPMHUPOBATh CTYIEHTOB
0 BHJIE ¥ popMaxX TEKYIICH U TPOMEKYTOUHOMN aTTECTAIHIA 11O TUCIUIUIMHE, CPOKAX UX
IIPOBCACHUA, YCIOBUAX OOITYCKA K HpOMe)KYTOLIHOI\/’I arTeCcTalu, MPUMCEHACMBIX BUAAaX
MIPOMEXKYTOYHOTO KOHTPOJISI.

N3noxenne TEOPETHYECKOTO MaTepuaia JOJDKHO COMPOBOXKIATHCS WILTIOCTPATUBHBIMU
MpuUMepaMu, TIIATEIBHO OTOOpAaHHBIMU MperoaBaTelieM TaK, YTOOBI TEXHUYECKHE TPYIHOCTH U
BBIKJIAAKHW IIPpU PEUHICHHUH 3aJadud HE OTBJICKAJIM OT TIJIABHOT'O: OCMBICICHUA HIACU W CYTHU
MpUMEHsAeMbIX MeToJI0B. Crneayer Bcerja yKas3blBaTb MPUMEPHl MPAKTUUECKOTO TNPUMEHEHHS
PacCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUH U GopmyI.

[IpakTudeckue 3aHATHS JOJDKHBI OBITH OPraHMW30BaHBI MpENoAaBaTelieM TakKuM o0pa3om,
YTOOBI OCTaBaJIOCh BpeMs Ha NEPUOANICCKOC BBIITOJIHEHHUE CTYACHTaMU HEeOOBIION
CaMOCTOSITENILHOM paObOThI B ayIUTOPUH JIs1 TPOBEPKU YCBOCHUS M3TI0KEHHOTO MaTepHaa.

HpenonaBaTenL, Be)IYHIHﬁ MPAKTUYCCKUC 3aHATUA, JOJLDKCH COIrJIaCOBBIBATH yqe6H0-
TEMaTUYECKH TIJIaH 3aHITHIA C JIEKTOPOM, UCTIONH30BaTh €IUHYIO CUCTEMY 0003HAUYCHUH.

[IpenomaBaTento ciemyeT 10OMBATHCS CUCTEMATHYECKOW HEPEPHIBHOW PaOOTHI CTY/ICHTOB B
TEYEHHE CEMeCTpa, HEOOXOAMMO BBISBIISITH CUIBHBIX CTY/ICHTOB U MIPHUBJICKATh UX K HAYYHOU paboTe,
K YYaCTHIO B PA3HOTO POJia OMMITHAZaX U KOHKypCax.

CTyaeHT A0MKEH OLyIIaTh 3aMHTEPECOBAHHOCTh MPENO1aBATENs B TIOCTUKEHUN KOHEUYHOTO
pe3yabpTaTa: B IpHOOPETCHUH 00yYarOIIMMUCS IPOYHBIX 3HAHUM, YMEHUHN U BJIaJICHUS] HAKOTUICHHON
nH(popManuen As pemeHus 3a1a4d B IpohecCHOHATBEHOU e TEIEHOCTH.

6.1.1 OOpa3oBaTejbHbIEC TEXHOJOTHH

[IpoBenenune 3aHATHN M aTTECTAI[M BO3MOYKHO B AMCTAaHIIMOHHOM (pOpMaTe ¢ MpUMEHEHHEM
CHCTEMBI AUCTAaHIIMOHHOTO 00y4eHus: ynusepcutera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenporr «MareMaTukay 3JIEKTPOHHBIX oOpaszoBarenbHbIX pecypcoB (DOP) mo Bcem paznenam
MpOrpaMMeI (cM. T1. 4.4).
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HOpHZ[OK MMPOBCACHUA pa60T B AUCTAaHIHUMOHHOM (I)OpMaTe YCTaHaBJIMBACTCA OTACIIbHBIMU
pacropspKeHUSIMU TTPOPEKTOpa 1Mo yueOHOH paboTe W/WiTu IIEHTPOM y4eOHO-METOAMYECKOM PaOOTHI.

6.2. Meroanueckne yKazaHus 1J1s1 00y4AIOUIUXCS 110 OCBOCHHIO
AUCHUTITHHBI

Pa3nes 1: nuddepennnanpbHoe ucuucjaeHne PyHKIMA 0JHOH MepeMeHHOi

[Ipu n3yuenun nuddepeHInaIbHOr0 UCUUCICHUS (QYHKIMM OJHOW MepeMeHHON oOpaTuTe
BHUMaHME Ha MOHATHE Ipejena pyHKUIUU B TOUKE U METO/bI ero BbluucieHus. [Ipenen — onHo u3
OCHOBHBIX MOHSTHA MaTeMaTH4ecKoro aHanusza. [lpu BeIUMCIEHHH MpeneiaoB (QYHKIMM HAJO,

MPEX/Ie BCEro, BBUICHUTH XapakTep HEOIPEISIEHHOCTH . UrtoOsI
OBJIa/IETh TEXHUKOHM pelIeHMs 3aJjady Ha BBIYMCICHHE MPEeAeoB, HaJ0 3HATh JBa 3aMeYaTelIbHbIX
npejena, TabIHIly SKBHBAICHTHBIX OSCKOHEYHO MAaJIbIX, MpaBwio Jlonuranis, pa3inyHble TPUEMBI
PaCKpBITHSL HEOIIPEICIIEHHOCTEH B 3aBUCUMOCTH OT BHJA ()YHKLMHU U PEIIUTh JOCTATOUHO OOJIBILIOE
KOJIMYECTBO 3a/1a4.

[Ipu wm3yueHUM TeM, MOCBSIIEHHBIX MPOU3BOAHON U auddepeHunany QyHKUUH, HATO
OCMBICTITh WX T€OMETPUYECKUN CMBICI, IIOHUMATh paziune MEeXAy HUMHU (IuddepeHyan - 3To
IJIaBHas JIMHEHHas 4acTe npupaiieHus ¢yHkuuu). TBepao 3HaTh (Kak TaOIUIy YMHOXCHHS)
dbopmynbl  nuddepeHIMpPOBAaHUS ~ OCHOBHBIX  JJIEMEHTapHbIX  (QyHKUMH W IpaBWiIa
muddepeHuypoBanus (Bce, KOHEYHO, HO OCOOEHHO MpaBwio AupdHepeHUUPOBaHUS CIIOKHON
GbyHKIUN).

OOparure BHUMaHUE Takke Ha 0coOeHHOCTH nubdepeHpoBanns GyHKINHN, 3aJaHHbIX B
HESBHOW opMe, mapaMeTpHIECKH, Ha mprueM Jorapudpmudeckoro nuddepeHmpoBaHms.

Crenyer 4eTKo 3HAaTh U YMETh IPUMEHATH aJITOPUTM HCCIIETI0BaHUS (YHKIMN U TOCTPOCHUS
rpadukoB: ompeaereHHe TOYEK pa3pblBa (M UX KiIacCU(UKAIMIO), AaCUMITOT rpaduka
(BepTHKaJIbHOW, HAKJIOHHOM, TOPU3OHTAJIbHOM), HEOOXOJUMBIE M JOCTATOYHBIE YCJIOBHUS
MOHOTOHHOCTH ()YHKIIHH, CYIIIECTBOBAHUS JIOKATLHOTO SKCTPEMyMa, TIPOMEXYTKOB BBITYKIOCTH U
BOTHYTOCTHU (D)YHKIIMU M TOUEK Teperuda.

Pasznen 2: nuddepeHunanbHoe HCHUCTEHHE (PYHKIUI HECKOJIBKHUX IIePEeMEHHbIX

[Tpu u3ydeHnn JaHHOTO pa3jiena oOpaTUTe BHUMAHHUE Ha TO, YTO (DYHKIIMS IBYX IIEPEMEHHBIX
MMeEeT HarJsIHbII T€OMETPUUECKHI CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE

Hano ocMbICIUTh TOHSATHS YacTHBIX NPOM3BOJHBIX M TOJHOro auddepeHunana u
OCOOCHHOCTh WX BBIYMCICHUS, OBJIAJIETh TEXHUKOW BBIYUCICHUS MPOU3BOAHBIX OT CII0XKHOMN
(YHKIIMM HECKOJIBKUMX TepeMeHHbIX. Cienyer oOpaTuTh BHUMaHHME Ha TO, YTO JUIS (DYHKLUHU

z=2z(x .
( ’y) CMCIIIAHHBIC YaCTHBIC HpOI/ISBO,I[HBIe BTOpOFO nopﬂzu(a paBHBI Me)K,Z[y CO6OI/I:
2 2

0"z 0z

Oxdy  Qyox (reopema IlIBapia), To ecTh MOPAI0K TG GEPEHIIMPOBAHNS HE HUMEET 3HAUCHHUSI.
st QyHKIMM HECKOJIBKHX MEPEMEHHBIX CKOPOCTh M3MEHEHUS (YHKIMU B MPOU3BOJIHHOM
HalpaBICHUU XapaKTepU3yeTcs MPOU3BOJHOM 10 HampaBlIEHUIO, a HauOoJbIlas CKOPOCTb
n3MeHeHHs QyHKIMK OyZeT B HalpaBJIEHUH BEKTOpaA TPaIMeHTA.
Crnenyer oOpatuTh B 3TOH TeMe BHMMAaHHE Ha HEOOXOJUMOE U JOCTATOYHOE YCJIOBHS
CYILLIECTBOBAHMSI SKCTpEMyMa (DYHKLIMU HECKOJIBKMX NEPEMEHHBIX.

Pa3nen 3: uHTErpajibHOE HCUHCIEHHE

B uHTErpaIbHOM MCYUCIICHUH perIaeTcs 3a1a4a, o0paTHOM TOM, KOTOpasi pacCMaTpyBaiach B

. . X
mudQepeHIMaIbHOM HCYHUCICHUU: HEOOXOAWMO HAWTH JUIS JaHHOW (QYHKIUH J(x) TaKyIo
(GyHKIMIO, MPOU3BOAHAS OT KOTOpoW Oblia Obl paBHa 3agaHHOM. MHTerpupoBaHue ¢QyHKUUN —
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JOCTaTOYHO CJOXHBIM pa3fen MaTeMaTUKH, OBJAJeTh KOTOPHIM MOXKHO TOJIBKO, €CJIM CTYACHT
«BO3BMET» AOCTATOYHO OOJIBIIOE KOJINYECTBO HHTETPAJIOB PA3HOIO THIIA.

Hano tBepio 3HaTh TaOMUIy HHTETPATIOB OT OCHOBHBIX JIEMEHTAPHBIX (DYHKINI, OCHOBHBIC
METOJbl MHTETPUPOBAHMS (3aMEHA TEPEMEHHOW, TMOABEJAeHUEe oA 3Hak auddepeHrana,
MHTETPUPOBAHUE IO YaCTSAM, NMPHEMbI BBIUYMCICHUS HMHTETPAJiOB OT PALMOHAIBHBIX JApOOei, oT
Pa3HOIo THIA TPUTOHOMETPUYECKUX (PYHKIUI).

Hanmo ocMBICIUTH €IUMHCTBO TOAXOAa K TIOCTPOCHUIO ONPEACNCHHBIX, KpaTHBIX,
KPUBOJMHENUHBIX, TOBEPXHOCTHBIX MHTEIPAJIOB — IOCTPOCHNUE HEKOTOPON MHTErpaJIbHOM CyMMBI U
MIpEACIIbHBIN NIEPEXO/.

3HaTh TEOMETPUYECKMH CMBICI M OCHOBHYIO (DOPMYJY BBIYMCICHHUS OIPEIEICHHBIX
uHTerpaigoB — (opmyny Hetorona — JleitOHuma, reomerpuueckue U (U3NYECKHE MPUIOKECHUS
OIIpEJICJIEHHBIX M KPATHBIX MHTEIPAJIOB, YMETh HAXOIUTh ILIOLIA b IFIOCKOH (PUTypBl, JJIMHY KPUBOM,
00BEM U IIOMIA/Ib TOBEPXHOCTH TEJ BpAILICHHUS.

7. MoHI OLIEHOYHBIX CPEACTB

7.1. MeToAbI KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00y4eHUsA
JUIs KOHTpOJISL YCIIEBAEMOCTH M KauecTBa OCBOCHHUS JUCHMIUIMHBI HACTOSAIICH MpOrpaMMoii
HPELyCMOTPEHBI CIICAYIOIINE BUIBI KOHTPOJISL:

- KOHTPOJIb TEKYIIEH yCrieBaeMOCTH (TEKYLINil KOHTPOJIb);

- TpOMEXYTOuHas aTTecTanus (9K3aMeH).

HaumenoBanue

KOHTPOJISI KpaTkas xapakTepucTHKa KOHTPOJIS
pE3yJIbTaTOB pe3yIbTaToOB 00yUYEeHHUs

00y4YeHHS

Bun xouTpons
Ne n/nn pe3yJIbTaToB
oOy4JeHus

OOyuaromuiics B~ TEUYCHHE cemecTpa
PacuerHo- CaMOCTOSITEJIBHO BBINIOJIHSACT PSAJl pacyeTHO-
1 rpaduyeckas Texymui rpadpuueckux pabotr mo Teme paznena. [lpu
pabota IIPOBEPKE MPENOIaBaTeb OLEHUBAECT Ka4eCTBO
oopMIIeHHs, TPAaBUIBHOCTh PACUYETOB.

Pemenue KOHTPOJBbHOU paboThI
OCYLIECTBIISIETCS. HA TIOCJIETHEM  3aHATHUU
u3zydaemoro paszaena. KoHTponbHast paboTa
Texymuit BBITIOJIHSIETCS WHJUBU1yaTbHO KaXKJIbIM
ctynenToM. Ilpu mpoBepke mpenogaBaTenb
OIICHUBAET TMPaBUIBHOCTh  TPOU3BEICHHBIX
pacueToB.

) KonTponbHas
paborta

TecTupoBaHMe MPOBOAUTCS HA IIOCIEIHEM
3aHATUM M3y4yaeMoil TeMbl. TecTHpoBaHUE
OCyLIECTBIsI€TCS,  JIMOO  MpU  TOMOIIHU
3 Tect Texymui KOMIIBIOTEPHON CHCTEMBI TECTUPOBAHMUS, JINOO C
UCIIOJIb30BAaHUEM BBIJAHHBIX TECT-3a/laHUN Ha
OyMaxHOM HocuTese. B pamkax TecTupoBaHus
IIPOBEPSIETCS] 3HAHUE TEOPETUUECKO Oa3bl.

[IpoMexyTouHas arTecTanusi OOydaroIMXcs B
dopme sK3aMeHa IMPOBOIUTCS MO pe3yjbTaTram
BBIMIOJTHEHUSI BCEX BUAOB Y4eOHOIl paloThI,
MIPEeyCMOTPEHHBIX YU€OHBIM IIJIAHOM O JaHHON
JUCLMIUIMHE,  TOpU  3TOM  YUYUTBIBAKOTCS
4 DK3aMeH [IpoMekyTOUYHBIN | pe3yabTaThl TEKYLLIETO KOHTPOJIA yCIIEBAEMOCTH
B TeueHue cemectpa. OLEHKa CTENEHU
JNOCTHXKEHHUSI O0OyYarolIMMHUCSA — TUIAHUPYEMBIX
pe3ynbTatoB  OOy4yeHHs] 1O  JUCUUIUIMHE
MIPOBOAUTCS IPENOAABATEIIEM, BELYLIUM 3aHATHUSA
10 JMCIMUILUIMHE METOJIOM SKCIEPTHOM OLICHKHU.
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«XOpOoHIo»,

[Io wroram mnpoOMEXyTOYHOM AaTTecTaluu IO
JUCLUIIJINHE BBICTABIISIETCS OLIEHKA «OTIMYHOM,
«yZOBIIETBOPUTEIBHO
«HEYIOBIECTBOPUTEIILHO.

N

7.2. lllkana u KpUTEpHH OLICHUBAHUS Pe3YJIbTATOB 00y4eHHUsI

[Tokazarenem OIlCHMBAHHUS KOMIIETEHIIMH Ha PAa3NIUYHBIX dTanax uX (HOPMHUPOBAHHS SBISETCS
JOCTHKEHHE 00yJaroIMMHUCS IJIAaHUPYEMbIX PE3yJIbTaTOB 00yUeHUs MO JUCHUILTUHE (MOAYIIIO).

Kputepuu oneHuBanus

IHoka3areanb
HeynoBjaeTBOpuUTEJIbHO | YIOBJETBOPUTEIbHO Xopomro OT1au4Ho
3HATh: OO6yuatrouuiics OO6yuatoumiics OO6yuatommii | OOyuaronu
TEOPETUYECKHE | IEMOHCTPUPYET MOJTHOE | JEMOHCTPHUPYET csl fcs
OCHOBBI OTCYTCTBUE HJIH HETIOTHOE JIEMOHCTPHPY | AEMOHCTPH
MaTEMaTHYECKO | HEJJOCTaTOUYHOE COOTBETCTBHE €T YaCTUYHOE | pyeT
ro aHaju3a. COOTBETCTBHE CIICAYIOUIMX 3HAHUN: | COOTBETCTBH | IOJIHOE
CJIEYIOIINX 3HAHUI: TEOpETUUECKHE e COOTBETCTB
TEOPETUIECKHE OCHOBBI | OCHOBBI CIEIyIOIIHUX | Ue
MaTEeMaTHIECKOTO MaTEeMaTHIeCKOTO 3HAHUM: CIIEYIOIIN
aHayu3a. aHayu3a. TEOPETUYECK | X 3HAHUU:
ne TEOpeTHIec
MaTeMaTH4ec | KUe OCHOBBI
KOTO MaTeMaTu4
aHayu3a. €CKOT0
Jomnyckarore | aHanusa.
o CBobonHO
HE3HAYUTENIb | ONEpPHUPYET
HbIE OIUOKH, | IPHOOPETEH
HETOYHOCTH, | HBIMHU
3aTpyAHEHUS | 3HAHUSMH.
npu
aQHAJTUTUYECK
X
onepanusx.
yMeTb: OOyuarommiics He ymeer | OOyuaromuiics OO6yuatonmit | OGyuarouu
pemaTh 3a/1aud | WIK B HEJIOCTaTOYHOMN JI€MOHCTPHUPYET csl icst
U YIIpa)XHEHUs | CTENEHU YMeeT: HEMOJIHOE JNEMOHCTPHUPY | TEMOHCTPHU
UCTIONB3YS peraTh 3a1a4u 1 COOTBETCTBHE €T YaCTUYHOE | pyeT
OCHOBHbIE YOpPaKHEHUS UCTIONB3Ysl | CIEAYIOIMIUX YMEHUH: | COOTBETCTBU | MOJHOE
METO/IBI, OCHOBHBIE METO/IbI, peliaTth 3aa41 U e COOTBETCTB
N3yYCHHBIC B M3yYeHHBIE B Kypce yIpakKHEHUS CIICAYIOUINX | He
Kypce MaTEeMaTHIECKOTO UCIIOJIb3YSl OCHOBHBIE | YMEHUI: CIIETYIOIIN
MaTeMaTH4eCKO | aHau3a. METO/Ibl, U3YUEeHHBIE B | peIliaTh X YMEHUH:
ro aHaJIM3a Kypce 3a/1a4M v pemiathb
MaTEeMaTHIECKOTO VIpaXHEHUS | 3aJ1a9d U
aHaJIn3a. UCTIONB3YS yIpaXHEHU
Jlonmyckarorcst OCHOBHbIE o
3HAYUTENIbHbIE METO/IbI, UCTIONB3YS
OIIMOKH, TIPOSIBIISICTCS] | M3YYCHHBIC B | OCHOBHBIC
HEJ0CTaTOYHOCTh Kypce METO/IBI,
YMEHUH, 1o psiiy MaTeMaTudec | U3yuyeHHbIE
MOKa3aTene, KOTO B Kypce
oOyuarouiics aHayu3a. MaTeMaTH4
WCTIBITHIBACT Ymenus €CKOT0
3HAYUTENIbHBIC OCBOCHBI, HO | aHaJIu3a.
3aTpyIHEHUS TpU nomyckatorcsa | CBoOoaHO
OTIepUPOBAHUU HE3HAYUTellb | ONepUpyer
YMEHHUSIMH P UX HbIE OIMOKH, | TPHOOPETeH
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pE3yIBTATOB OOYUCHHMSI

NepeHOCe Ha HOBBIE HETOYHOCTH, | HBIMH
CUTYyalUH. 3aTpyJIHEHUS | YMEHUSIMH,
npu MPUMEHSIET
AQHAJIUTUYECK | UX B
ux CUTYaLUAX
ornepanusx, MOBBILLIEHH
IepeHoce oi
YMEHUH Ha CJIO’)KHOCTH.
HOBBIE,
HECTaH/IapTH
blE
CUTyal1H.
BJIA/IETh: OO6yuaromuiics He | OOyuaromuiics B OO6yuatonuit | OGyuaroum
HaBbIKaMU BIIaJICET WIH B | HEJJOCTaTOYHOM Csl YaCTUYHO | Mcs B
IIPUMEHEHHUS HEJ0CTaTOYHOW CTENEHU | CTEIICHU BIAJEET: BIIA/ICET: IIOJIHOM
MaTeMaTUYECKO | BIAACET HaBbIKAMU HaBbIKAMU o0Bbeme
ro aHaJIn3a K HaBbIKaMU IPUMEHEHUSl | IPUMEHEHUs MPUMEHEHUS | BIIAJICET:
€CTECTBEHHOHA | JIMHEWHOU MaTeMaTU4ECKOI0 MaTeMaTU4eC | HaBBIKAMU
YYHBIM MaTEMaTH4ECKOIO aHaJIn3a K KOI'0 aHaJIn3a | IPUMEHEHU
(pusuyeckum u | aHanM3a K €CTECTBEHHOHAYYHbIM | K A
TEXHUYECKUM) | €CTECTBEHHOHAYYHBIM (puznyeckum u €CTECTBEHHO | MaTeMaTH4
3a/1a4am. (pusmueckum u TEXHUUYECKHUM) Hay4YHBIM €CKOro
TEXHUYECKUM) 33/1a4aM. | 3a/1a4aM. (pusnueckum | aHanmsa K
OO6yuarommiics u €CTECTBEHH
UCIBITHIBACT TEXHUYECKUM | OHAYYHBIM
3HAYUTEIIbHbIE ) 3aa4am. (pusmuecku
3aTpyIHEHUS IIpU HaBbiku M U
IIPUMEHEHNUN HAaBBIKOB | OCBOEHBI, HO | TEXHUYECKH
B HOBBIX CUTYyaIUsIX. JIOTYCKAIOTCA | M) 3aJjauaM.
He3HauuTenb | CBoOOAHO
HbIE OLIMOKHU, | IPUMEHSET
HETOYHOCTH, | MOJyYECHHBI
3aTpy/IHEHUS | € HAaBBIKU B
pu CUTYaLUAX
AQHAIUTUYECK | MOBBILLIEHH
ux ot
orepanusx, CJIOKHOCTH.
nepeHoce
YMEHUH Ha
HOBBIE,
HECTaH/IapTH
ble
CUTYallUH.
Ixana oneHUBaAHUSA TeKYLIEr0o KOHTPOJIS.
HaumeHnoBaHue KOHTPOJIA 11
Kajia OLlEHUBaHUs Onucanue

PacuetHo-rpaduueckas pabora

OtimnyHo - Pabora cnana B
CPOK, pacyeTHasi U
rpaduyeckas 4acTu
BBITIOJTHEHBI BEPHO, JINOO
UMEIOTCSl HEI0UETHI, He
BIUSIIOLIME HA KOHEYHBIN
pe3yJnbTar.

Xopo1Io - pacyeTHast 4acThb
BBHITIOJTHEHA BEPHO, B

3amanue Ha PI'P BeimaeTcs Ha
MIEPBOM 3aHATHH
COOTBETCTBYIOLIETO pa3aena
JHUCHMIUIMHEBI B CIAETCS I10
OKOHYAHUH U3yYECHHUS
COOTBETCTBYIOLIETO pa3jena
mucraIIInHBL. PI'P momkHE
OBITH BBIIOIHEHBI U
0(hOPMJICHEI B COOTBETCTBUU C
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rpau4ecKoil 4YacTu ecTh
3aMeYaHus

Y 10BIETBOPUTENBHO - B
pacUeTHOM YacTH €CTh
3aMeYaHusl, METOT
BBINOJIHEHUS rpadudecKoit
4acTH BBIOpaH BEpHBII
HeynoBneTBoputenbHO - B
pacueTHoil u rpaduyecKoit
9acTAX eCTh rpyoble
3aMeyYaHusl.

TpeOOBAHUSIMHU METOINICCKUAX
yKa3aHui Kadeapsl.

KonrpomnsHas pabora

OtnnuHo - PaboTa BBICOKOTO
KayecTBa, ypPOBEHb
BBITIIOJTHEHUS] OTBEYAET BCEM
TpeOOBaHUAM, TEOPETHUECKOE
coJiep;KaHue Kypca OCBOEHO
MOJTHOCTHI0, 0€3 po0OeIIoB,
HE00XO0JUMbIE IPAKTHUECKUE
HaBBIKH PabOThI C OCBOCHHBIM
MaTtepuagoMm cHopMHUpPOBAHBI,
BCE IIPEyCMOTPEHHbIE
pOrpaMMoi 00y4deHUs
yueOHbIe 3aJaHHsI BBITIOJHEHBI,
00 HEKOTOPHIE U3
BBITNIOJTHEHHBIX 3a/1aHUN
coJIepKaT HE3HAUUTEIIbHbIE
oLIMOKH

Xopomuio - YpoBeHb
BBITIOJTHEHUS pabOThI OTBEYAET
OOJIBITMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETHUUECKOE
coJiep;kaHue Kypca OCBOEHO
4aCTUYHO, HO MPOOEIbI He
HOCSIT CYIIIECTBEHHOTO
XapakTepa, He0OXOANMbIe
MPAKTUYECKHE HaBBIKU PaOOTHI
C OCBOCHHBIM MaTepUajIoM B
OCHOBHOM C()OPMHUPOBAHBI,
HEKOTOpBIE BU/IBI 3aJaHUI
BBITIOJTHEHBI C OLTHOKaMH.

Y 10BIETBOPUTEIBHO -
Teopernueckoe copepxaHue
Kypca OCBOEHO 4aCTUYHO,
HE0OXOIUMBIE MTPAKTHUECKHE
HaBBbIKU pabOTHI HE
c(hOpMHUPOBAHBI, OOJILITUHCTBO
IIPEyCMOTPEHHBIX
MPOTrpaMMOi 3aIaHUH He
BBITIOJTHEHO; MIPH
JIOTIOJTHUTEBbHON
CaMOCTOSITENIbHON paboTe HaJ
MaTepHuaIoM Kypca BO3MOXKHO
MOBBILICHNE KaueCTBa
BBITIOJTHEHUSI Y4€OHBIX
3aJaHuH.
HeynoBneTBopUTENBHO -
Teopetnueckoe coaepxaHue
Kypca He OCBOEHO,

3amnuTa TeMBI BKIIOYaeT
pelieHue 3a1a4 B ay IUTOPUH B
TE€YEHUE OJTHOM Iapsl U
MIPOXOAUT MOCJE U3YUCHUS
COOTBETCTBYIOLIETO

paszaena. bunerel coCcTosT U3
BOIIPOCOB, MO3BOJISIOIINX
OLICHUTH C(HOPMUPOBAHHOCTH
komnerennuii. Ha oTBeTHI
oTtBOMTCA 1,5 "aca.
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HEOO0XOIUMBIC TIPAKTUIECCKHE
HaBBIKH PaOOTHI HE
c(hOpMHUPOBaHHI,
IpeayCMOTPEHHBIC
MPOrpaMMOM 3a/1aHUs HE
BBINOJIHEHBI

TectupoBaHue Mo NPoMICHHON
TeMe

Tect conepxut 20 3anaHui,
MIpaBWJIbHBIN OTBET Ha 1
3aJIaHAE COOTBETCTBYET |
Oamty. Bpems rectupoBaHus -
30 munyT. CTyneHTy
MIPEAOCTABIISICTCS JIBE MOIBITKH
JUTSI TIPOXOYKICHUS TECTA.
MaxkcumanbHas OIleHKa 3a TECT
- 20 6amnoB. Tect cunrTaercs
YCIIEUTHO MPONACHHBIM, €CITH
CTyIeHT nan He meHee 60%

TectupoBanue
OCYILECTBIISCTCS, TUOO0 pU
MIOMOIIY KOMITBIOTEPHOI
CHCTEMBI TECTUPOBAHUS, THO0
C MCIIOJIb30BaHUEM BBIJaHHBIX
TeCcT-3aJJaHUi Ha OyMaKHOM
HocuTene. Bpems
tectupoBanus 30 MuH. 3aTem
OCYIIECTBJISIETCS IPOBEPKA
TeCTa HK3aMEHATOPOM U
BBICTABJISIETCS OIICHKA

COorjiaCHO MECTOJUKE
BBICTABJICHHUA OLICHKH.

MIPaBWJIBHBIX OTBETOB (Habpa
He McHee 12 6aoB).

HIkana oueHMBaHMsI IPOMEKYTOYHON aTTECTANMM: IK3aAMEH.

IIIxana orieHUBaHUS

Omnucanue

OTIINYHO

Beinonnens! Bce Bubl y4eOHON paboThl, IPEayCMOTPEHHBIE yUeOHbBIM
wianoM. CTyAeHT JeMOHCTPUPYET COOTBETCTBHUE 3HAHUI, YMEHMHI,
HaBbIKOB TMPUBEJCHHBIM B TaOIMIAX [OKa3aTelsiM, ONEpUpYET
MpUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMU, HAaBBIKAMHU, IPUMEHSIET UX B
CUTyalUsIX IOBBIIIEHHON CJIOXHOCTU, HE UCIBITHIBACT 3aTPyAHEHH
OpU aHAJUTHYECKUX OINEpalusX, MepeHoce 3HaHWM U yMEHHH Ha
HOBBIE, HECTAHJIAPTHBIE CUTYAIIHH.

Xopomo

BrimonaeHs! Bce BUIbI y4eOHOU paboThI, TPEAyCMOTPEHHBIE yUeOHBIM
m1aHoM. CTyJEeHT AEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB IIPUBEIEHHBIM B Ta0JIMIIaX MOKa3aTessIM, ONlepUpyeT
MPUOOPETEHHBIMH 3HAHUSIMU, YMEHUSIMH, HaBbIKaMH, IPUMEHSET UX B
CUTyallUsiX TIOBBIIIEHHOM cioXHOCTU. Ilpu sToM MoOryr ObITh
JOMYIIEHbI He3HAUUTENbHBIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS MIPH
AHAINTUYECKUX OIEpalusaX, MEPEHOCE 3HAHUN M YMEHUH Ha HOBBIE,
HECTaHJIapTHbIE CUTYAIUU.

Y,Z[OBJ'IGTBOpI/ITeJ'IBHO

BrinonHeHs! Bce BUJIbI Y4eOHOM paboThl, MPeayCMOTPEHHbIE YUeOHBIM
wiaHoM. CTyZleHT JE€MOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHM,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TaOMUIAX IIOKa3aTelsiM,
JIOMYCKAIOTCA 3HAUMUTENbHbIE OIIMOKH, MpPOSBISIETCS OTCYTCTBHUE
3HaHUU, yMEHUH, HaBBIKOB 110 PsAy MOKa3aTeseH, CTyIeHT UCIIBITHIBAET
3HAUUTENIbHbIE 3aTPYJHEHUs MPU ONEPUPOBAHUM 3HAHUSAMU U
YMEHMSIMU IIPU UX NEPEHOCE HA HOBBIE CUTYALINH.

HeynosnerBopurensHo

He Bemonmnen oauH wim Oojlee BUIOB y4eOHOW  pabOTHI,
MPETYCMOTPSHHBIX  Y4eOHBIM TuUTaHOM. CTyJIEeHT JeMOHCTPHPYET
MOJTHOE OTCYTCTBHE WJIM HEJOCTATOYHOE COOTBETCTBUE 3HAHHIA,
YMEHHI, HABBIKOB TPUBEJCHHBIM B TaOMUIaX MOKa3aTeNsIM,
JOTTYCKAIOTCS 3HAYUTEIbHBIC OINUOKH, TIPOSBISETCS OTCYTCTBHE
3HaHUM, YMEHMI, HABBIKOB IO PsIy MOKAa3aTesIeld, CTYACHT HE MOKET
OTIEpUPOBATh 3HAHUSAMU W YMCHUSMH TPH HX TICPEHOCE HAa HOBBIC
CUTYaLlMH.
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7.3 OueHOYHbIE CpEACTBa
7.3.1 Tekymmii KOHTPOJIb

KommiekT 3aganuid

JJIS BBITIOJIHEHH S pacyeTHO-rpaduyeckux pador (PI'P)
o JUcLUIUINHE «MaTeMaTHYecKHH aHAJINn3»

Teopus npenenos u 1uddepeHuuposanue GyHKUHMH OHOM NepeMeHHOMI
1. Haiitu npenensr:

2 2
m(2—n) —(1+n) im\/n+2—\3/8n3+3

> (140 —(2-n) fim

In+5+n

2n2+3 n 3n+l
. . . O
1141371(2”2 +1] 1imn(\jn'+1—n) llm[n O] .

n—%0 noo\ 41
> s
2x" +11x+15 4yt
lim ———— lim—
x—>-3 x+3 . -0 g1n“ 3x )
2mt 5"t . sin3x
im——- llm - ctg7x
:zljrxl 3'“’2 + 5" x—0 1— exz }Lrﬂ)(l —?)X)
0, x<—-m
y=4<8inx, — 7 <x<0
T, x20

2. HccnenoBath Ha HCIMIPCPBIBHOCTDb WU BBIIIOJIHUTD UCPTCIK:

3. Haiitu nmpou3BoHYyI0 QyHKIHU:

2(3x° +4x* - x-2)

Y= 151+ x " y=Inarcsinyl—e”",
3t +1
X=—"
3t
tgx —ctgx [
=arcte=2—_—°=7 =sin| —+1|.
y =arctg \/5 Y (3
___cosox = arctg’ ! +sinln2x
Y 3sin(12x+1) yEaee T

Jx
=arctg’ 1 _
rearagn ()
) x
sin(x—2y)+—="7x
( ) y x:e"’cost,yZBICOSf

4. CocTaBUThH YpaBHCHUA KacaTeJbHOU U HOpMaAJin K I[aHHOﬁ KpHBOﬁ B TOYKE C a6cu1/1c00171
2
y=x+8/x-32, x,=4.

f(x)=x"+—
5. IIpoBecTH MONHOE UCCIIEAOBAaHUE U TIOCTPOHUTH TpapuK x
DYHKIUH HECKOJIbKHUX IIePEeMEHHBIX
_ x> +3y°
2=z T
1. Haiitu yacTHBIE MPOU3BOAHBIE BTOPOTO MOPAIKA, YOSAUTHCS, UYTO N 4

X .
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2

y
zZ="
2. Haiitu rpaguienT QyHKIuM =~ ) g rouke M, (xu,yo): Vx , M(4.6) .

_ 2 2
3. UcenenoBath Ha okcTpeMyM dyHkmmo 2 %~ X FY 2y

HNuTerpupoBanme
BbIuucuTh HeonpeaeJeHHble HHTerpaJibl

dx
IS x (x + l)e"‘dx *
2(x++x [x-2"dx [xcos3xdx  [e'cosxdx
3 2 3 3 3
dx dx x+18 dx x+1 sin® x
.[ 2 .[ 2 -6 +2 .[ 2 dx 2 dx
¥ —6x+18, Txt+6x+5, T (x=6)(x+2) 43 Tcos’x
BbIuucauTh onpeaeieHHbIe HHTErPaJibl
.6 1 dx 1 e dx
[ 3sin’ xcos xdx |— [(x—T)e"dx [——
0 0+/1+3x 0 1 xv7+1Inx
b b 2 9
6 dx 2 14+x7 <+ dx 1 x2 4+ 2x
—= I T RPN
1 1+4/3x=2 Sy arctgx 1(3x+5) 0 x> +1
3 b 3 b
\f@ x3 s .6 1 dx
| ———dx [N4—x"dx _[351n2xcosxdx _[7
0 A1+ x~ 0 0 0\11+3x
9 9 9 9
1 &
dx
I(x—l)e"dx j—
0 L Xy 7+ 1nx
, .
HecoO0cTBeHHBIE MHTETPAJIbI
1. VkaxuTe, Kakoi 13 HECOOCTBEHHBIX MHTETPAJIOB SIBJISIETCS CXOSAIIUMCS
[xdx, [x7dx, [vx dx
1 1 1 .
T dx
2
2. BBIUHCINT HHTEIPall, yCTAHOBUTH IO CXOIMMOCTb HIIH PACXOUMOCTh = 1 +X
J1n xdx
3. BBIUUCIUTH HHTETPAJ, YyCTAHOBHUTD €T0 CXOJUMOCTh WIIH PACXOJUMOCTh !
fi dx
4. BeI4ucIuTh HECOOCTBEHHBIN HHTETpal Vx , YCTAaHOBUTH €T0 CXOJUMOCTb WIH
PacxoIUMOCTb.
1
dx
2
5. Beunciantb HecOOCTBEHHBIN UHTErpai —! , YCTAaHOBUTB €r0 CXOAUMOCTD WU

pacxoauMoOCTb.

KpaTtHble HHTErpasibl
1. U3MeHUTh NOpPAOK UHTETPUPOBAHUS B IBOMHOM MHTErpae

2 6—x 1 2—y
[x [ £(x p)dy [y [ F(x,p)dx
a. 0 2 ’ b 0 Wy '
[[a0—x* =y*ydxdy,  D={(xy)|1<x<2, 0<y<2
2. Beruucnours P
3. Beraucinnuthb
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H(lezy2 +16x°y° )dxdy;
D

D:x=1y=x", y=—\/;.
4. BEIYUCIUTH

[[(x* + y)dxdy,

(D) D — MHOECTBO TOYEK IUIOCKOCTH, OTPAHUUCHHOE JIMHUSIMU
v=x/2, y=2x, y=2/x (x>0)

5. Haittu nnomaap Gurypsl, orpaHUu4e€HHON JaHHBIMU JTMHUSIMHU

y:3/x,y:4e"',y:3,y:4.

— 2 _
6. Haiitu mmomanb Gurypsl, orpaHU4eHHOM JTUHUSIMH y=x y=-x+ 2

8. Haiitu 06beM Tena, HOJIydYeHHOT0 BpallleHUEM BOKPYT OCH oY (Gurypsl, orpaHU4EHHON

— 3 _ _
mumusmu Y X y=1 x—O‘

9. Haiitu 00beM Temna, MOJyYeHHOTO BpaIleHUEM BOKPYT OCH 24 (burypsl, orpaHU4eHHON

— 2 2 _
v Y =X 0 Y =X
KonTposbHbIe padoThl (MIpUMepbI)

Bapuant

1. Tloctpouts rpaduk: ~ = 3cos2x
2. Haiitu nnpenensr:

(5—n)2 +(5+n)2

2 2 lim—]—cos2x lim X —a—x-2
1 nee (S—n) —(5+n) 2)*" e —1 3) 2 X =2xt+x-2
1
CoAxt=x—1 14+ xcos2x |+
lim—— lim[—J ; ( —Ix?— )
4) X2 ln(x—l) 5) =0\ 1+ xcosx 6) lfl_{ri XX —x+]

—x, x<0

y=4x",0<x<2

3, x>2
3. UccnenoBaTh Ha HEMPEPHIBHOCTH U BHIMOJHUTD YEPTEK:
Bapuanr
1. HaiiT npou3BOAHYIO Ve
s Vx
y=arctg” In -
a) x+2 6) Y (\/;)
3
sin(x—2y)+—="7x f
B) y r)xze"cost’y:e cos?
. [1 1
lim { - J
2. Haiiru * 7\ X arctex
1
f(x)=x"+—
3. [IpoBecTy MOJIHOE UCCIIEAOBAHKE U TIOCTPOUTH rpaduk X,

Bapmuanr.



ou

o]. BeIYncanTh IIpOU3BOAHYIO 10 HAIPABIEHH 1 HAWTH MOJYJIb BEKT rpagrienTa s
Nel. Brerauc OU3BO }ooaae}oas a 0 €KTOopa IrpaJaueHTa

X 3
u=2xy+—=+z
byHKIIUN \E B TOUKE A(6:9;1)

3 6 T
cosa=—, cosff=—, y<—
KOOpAUHAT YTIJIbI 7 7 2

Ne2. UccrnenoBath Ha SKCTpeMyM (QYHKITUIO

— _ — Jai _ .
N3, Z=In(y x), x=+/sint, y=cost .. dt

Bapuant
Boiuucanumoe:

(2x+1)-In xdx

e 1

1Jf’ dx
1. 9\/_ 2.

B HAIIpaBJICHHUU, COCTABJIAIOIICM C OCAMUA

z:xy(1—4x2—4y)—5_

X-2
3x? -4 sin® 3x -1 4
dx. dx. X.
3.J.x2+4x 4.J-C0523x 5.'|‘\f42XX2
1. BoruncinuTe HHTETpaib:
+ao ) +ao dX
Jxe” oy
1 dx . X-/Inx _
N300pa3uth 00MacTh HMHTETPUPOBAHHS M W3MEHUTH MOPSJIOK WHTETPUPOBAHUS B TOBTOPHOM
WHTETpase
0 V25-x°
[dx [ f(xy)dy
4 0

Bbruucnute 1iomanbs (GUrypel, OrpaHUYEHHOM JIMHUSAMH

y=2-x% y=x
BapuanT 3a1aHuii TPEHUPOBOYHOIO TECTA.
3apaun
y arcctgi/; dy
1 yacTn |, y=sinlnx, y,y" =2 2. x

y=3x"+xe",x,=20x=0,1, By-?

4. HaiiT npon3BOAHYIO Ve

y =3 Sin4 x_3 arctg 7 x
S x 6) V="

e’ + Yo cos3x

B) X r) X =cost+sint y =sint—tcost

5. ViccnenoBath Ha SKCTPEMYM f(x)=(x-3) (x-5) .

?
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6. Haiitu nHTEpBaIbl MOHOTOHHOCTH X
3
X
. f(x)=——l6x [_51]
7. Haiitn HanGosblee, HaMMEHbIIIee 3HaYeHNnEe PYHKIUU 3 Ha oTpe3ke b 7.
|
"(x)=3arccos x’ r=7
8. [TocTpouTk KacaTeNbHYIO K TpaduKy QyHKIIUN / (x) ' B Touke 2,
2 yactb 9. Haiitu npegenst:
2 2
3+n) —(2+n
lim )2 ( )z lim ~22% fim X+ 2%=3 im £
n—w 5 U e— 3
1 7 (2+4n) —(1-n) 2y e =1 3) 23X +5x7 +6x 4) 2 tg3x
3 gyacTp
0, x<-m
y=qsinx, — Tt <x<0
>
10. MccnenoBaTh Ha HEPEPHIBHOCTD U BHIMIOIHUTH YEPTEXK: 7, x20
3
X
f(x) = 2 4
11. IIpoBecTH MoIHOE HCCIICIOBAHUE U TIOCTPOUTH TpaduK X -4,

Jlig npoBefeHHs TEKYILIEro KOHTPOJIsl 3HAHUM CTYJEHTOB B JUCTAaHIMOHHOM ¢opMmaTe B
paspaboTtanHbIx Kadenpoit «MaremaTuka» OHJIAWH-Kypcax UMEIOTCS MPOMEKYTOUYHbIE (IPOOHBIE)
TECTHI.

7.3.2. IIpoMeskyTOUHAS ATTECTAIIUA
KommuiekT Bonpocos
Bonpocwl k akzameny (2 cemecmp ounoii gpopmot 00yuenus)
(o151 o11eHKH KOMIIEeTeH M)

JAnddepennuanbuoe ucuuciaenue GyHKIUi 0JHON NepeMeHHOH Komnereniuu

[TonsTre QYHKIIMOHATILHON 3aBUCUMOCTH, KiIacCubUKaIus QyHKIIHA.

OHpCI[eJ'ICHI/IC M TUIBI YUCIIOBOM IOCIIEJ0BATEIHbHOCTH

[Ipenen yncaoBOM MOCIEAOBATEILHOCTH.

ApI/I(bMCTI/ILICCKI/IC oncpanym Hag MoCjaCa0BaTCIbHOCTAMU

YcnoBus CYILIECTBOBAHHUS KOHEYHOTO npenena YHCIIOBOM
nocyenoBarenbHOCTH (Teopembl Komu u Beitepiitpacca)

BTopoii 3aMeuatesbHbIN npeael

[Ipenen ¢yukmuu. Onpenenenusi. ['eomeTpuueckass HHTEpIpETALUS
noHsATHUs npenena Gyakimun. CBoWCcTBa MpeIeioB

beckoHeyHO Masble, 0eCKOHEUHO OoJblINe PYHKIMU

[IepBrliil 3aMedaTENbHBIN TPEAET

BeCKOHeqHO MaJIbI€ BCIIMYUHBI. BKBI/IBaJ'IeHTHBIe 66CKOH€'—IHO MaJbIC U UX
WCIOJIb30BaHME TIPU BBIYHUCIICHHUH MPpeaenoB. Tabmuiia S5KBUBaJICHTHBIX
OECKOHEYHO MAaJIBIX

HenpepbiBHOCTD (DyHKIIMU B TOUKE U HA TPOMEXYTKe. OJJTHOCTOPOHHHE
npenensl. Kinaccudukaims Todek pa3pbiBa rpaduka

CoiicTBa (yHKIMIA, HETIPEPBIBHBIX Ha OTpe3ke (Teopembl Beliepirpacca,
bonwiano — Komn)

[TpouzBonHas. ['eomeTpudeckuii 1 GU3MUESCKUIA CMBICI TPOU3BOIHOM.

KacarenpHas 1 HOpMaib K INIOCKOM KpUBOH

Tabau1a mpou3BOIHBIX OCHOBHBIX 3JIEMEHTapHbBIX QYHKUIUN

CBsI3b MEX/y CYIIECTBOBAHUEM ITPOU3BOIHON (DYHKIIMH B TOUKE U
HENPEPhIBHOCTHIO (PYHKILIMHU B TOM %Ke TOUKe
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[IpousBogHas cyMMbl, POU3BEICHHS, 4aCTHOTO. [Ipon3BoaHAs CIIOKHON U
o0paTHOU QyHKITUH

[Tpon3BoiHAs TapaMeTPHUISCKH 33JaHHOU (DYHKIIUU

[TpounsBoHast GyHKIMH, 3aJaHHON HESIBHO

JuddepenumpoBanue cI0KHOHN MoKa3aTebHOW QYHKIMU

Huddepenumpyemocts. Juddepenman. ['eomerpruueckuii cMbIca
muddepennmana

OcHoBHbIE TeOpeMbl AuddepeHnnanbHoro ncunciaenus (teopema depma,
teopema Poiist, Teopema Jlarpanska, Teopema Komn)

[IpaBuio Jlonurass

Muorowien Teinopa u ero coiictBa. @opmyna Teilnopa. OcraTouHbIi
wiieH Gopmyusl Teitnopa B popme Jlarpanxka u Ileano

AcuMnToThl rpadguka GyHKIUU

OkcrpemyMm. HeoOxo1uMoe yciioBue 3KCTpeMyMa

OkcrpemyMm. HeoOxommumoe yciioBue IKCTpeMyma

JlocTaTouHbIE YCIIOBUS IKCTPEMyMa

JlocTatouHoe ycioBue Bo3pacTanus (yObIiBaHusl) GYHKIUU

Haubonblee u HanMeHbllIee 3HaYeHHsI PYHKIUK HA OTPE3Ke

BrITyKIJI0CTB, BOTHYTOCTB, TOUKA Iepernda. Jlocrarounoe ycioBue
BOTHYTOCTH (BBIIYKIOCTH)

Heobxomumoe ycnoBue Touku nepernoda. JloctaTounoe ycioBue nepernda

OO0mas cxema MOCTPOCHHUS U UccienoBaHusl rpaduka GyHKIMI

OIIK-3

DOYHKIMH HECKOJbKHUX NepeMeHHbIX

Kommerenmn

OmnpeneneHne ¥ reOMETPUUECKUNA CMBICI (DYHKIIMHU JIBYX MEPEMEHHBIX

Jluauu ypoBHS QYHKIIMU IBYX MEPEMEHHBIX

YacTHbie IMPONU3BOAHBIC (1)}’HKIII/II/I HECKOJIBKMX MMEPEMCHHBIX, UX
FCOMeTpI/IquKI/Iﬁ CMBICJI

DYHKIIMY HECKOJBKUX MEPEMEHHBIX, TIOHATHE MTOJHOTO nuddepeHmana

JuddepenunpoBanne CI0KHBIX GYHKIMA HECKOIBKUX MEPEMEHHBIX

[Tpon3BogHBIE BRICIIUX TOPSAIKOB (PYHKITUH HECKOJIBKHUX MEPEMEHHBIX.
Cwmemannble mpousBoanbie. Teopema IlIBapia

HpOI/ISBOI[HaH (bYHKI_II/II/I HCCKOJIBKUX ITCPCMCHHBIX 110 HAIIPABJICHUIO

HpOI/I?;BOI[HaSI 110 HAlIPaBJICHUIO U TPAAVCHT CKAJIAPHOr'O IOJIA

DKcTpeMyM (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX

HeobOxonuMoe 1 1ocTaTOuHOE YCIIOBUS IKCTpeMyMa GYHKIUH JIBYX
NIEPEMEHHBIX

OIIK-3

HNHuTerpajbHoe HcUMCICHUE

Komnerenmum

[TepBooOpa3nasi, HeompeAeneHHbIM HHTETpal. TabauIa OCHOBHBIX
HWHTETPAJIOB

3ameHa HepeMeHHOﬁ N UHTCTPHUPOBAHUC 110 HaCTAM B HCOIIPCACICHHOM
HHTCIpajic

WHTerpupoBaHue ¢ MOMOIIBIO MOABEICHUS 10T 3HaK nud depeHImana

WuTerpupoBanue palimoHAIbHBIX Apobei

WHTerpupoBanne 1o 4acTsM U 3aME€Ha IEPEMEHHOM B OIIpeIeTICHHOM
UHTErpaje

WHTerpupoBanre TPUTOHOMETPUUYECKUX (PYHKIIMNA, OCHOBHBIE TPHUEMBI

WuTerpupoBanre uppamoHaIbHbIX (YHKIIHIA

YHuBepcajipHasi TPUTOHOMETpUYECKasi OJICTAHOBKA

OmnpeneneHHblil UHTErpai u ero coiictBa. @opmyna HeloToHa —
JletiOuauIIa

OIIK-3
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[TpunoskeHus onpeeIeHHOT0 HHTErpaja K PeIICHHIO TeOMETPUIECKUX U
(bu3MIecKuX 3a1a4

Boluncnenue miomajeil ¢ moMoUIbI0 ONPeAeIEHHOT0 HHTErpaia

Beruncrienne mionaay 1 AJHHBI KPUBOI, 3aTaHHON YpaBHCHHUSMH B
napaMeTpuieckoil popme

Brrunciienue miomanay KpUuBOJIMHENHOTO CEKTOpa B MOJISIPHBIX
KOOpJMHATAX

Brrunciaenue JJIMHBI AYTHU ¢ TOMOIIBIO ONIPCACJICHHOIO MHTCTpaJid

Bolunicnenue IIuHbL AYTH KPUBOH, 33JaHHON MapaMeTpUYECKU

Boruncnenue o0beMa Tenna BpalleHus ¢ HIOMOIIbIO OIPEIEIEHHOIO
UHTErpaia

Bprunciienue miomaan NoBEpXHOCTH Tela BpalleHUs

HecoOcTBeHHbBIE HHTCI'paJIbl ICPBOI'O U BTOPOI'O THUIIA. [TonsaTus
CXOAUMOCTH U PACXOIUMOCTH HECOOCTBECHHOT'O HHTCrpajia

HecoOcTBeHHBIE HHTErPaIbl OT PA3PhIBHBIX MYHKIUI
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Tunosbie BapuaHThI OUJIETOB
0o JUucHUIUIneae «MaTeMaTH4ecKHH aHAJIH3»

MMHUCTEPCTBO OFPA3OBAHMS 1 HAYKH POCCUIMCKON ®EJEPAITN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBFPA3SOBATEJIbHOE
YUPEXXJIEHME BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHNM NOJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHM NNOJMUTEX)

®dakynpTeT 0a30BEIX KoMrieTeHnnid, Kadenpa «MaremaTukay
JucuunnuHa «MaTeMaTU4eCKUN aHau3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIA BUJIET

1. TlepBooOpa3Has, HEONPECICHHbII HHTErpa. Tabinila OCHOBHBIX HHTETPAJIOB.
dx

=
2. BbIUHCIATH HEOTPEIEICHHbIH HHTErPal S—x+NS-x

. Z=PaX M, (1,4
Haiitu rpaauent GyHkmm YN g rouke o(1,4) .
4. VYxaxwure, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SABJISIETCS CXOIAIMMCS

T\/;dx, Tx’gdx, T\/;dx
I I I .

(O8]

_ _ -x
5. HaiiguTe S5KCTpeMyMbl X TOUKH Teperu6a Gpyskumm ~ (x—1e .

YTBepxkaeHo Ha 3aceaanuu kadenpsl MareMaTuku «31» 03. 2026 r., mpoTokon Ne 7

3aB. kadeapoit W O.M. Bapanosa
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MMHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA30OBAHU S POCCUMCKOM ®EJEPAIHN
®EJIEPAJIBHOE T'OCYJIJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VUPEXXJIEHWE BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHM MOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

®akynbreT 6a30BbIX KOMOeTeHIMH, Kadenpa «MatemaTnka»
Jucuunnuaa «MaTeMaTUdeCcKuil aHaIu3»
Kypc 1, cemecTtp 2

JK3aMeHANMOHHDIN Omtet Ne 1

1. HecobcTBeHHBIE HHTETPAbl MEPBOTO U BTOPOTO TUMA. [[OHATHS CXOAMMOCTH B PACXOAUMOCTH
HECOOCTBEHHOTO MHTErpara.
t 21
o o X=T3 V=73
2. Haiitu npousBoHYIO QYHKIINH, 3aJaHHON MapaMeTPUIeCKH I+1 I+
2 2
z=x"—x+y +2y

3. HccnenoBath Ha SKCTpeMyM (YHKITHIO

.6

f3 sin® x cos xdx
4. BpryuciauTh ONpeAeIeHHbIN uuTerpan ¢

5. Haiiti 06beM Tela, moydeHHoro BpamenneM Bokpyr oci OX  (urypsr, orpanmaeHHoi

3 _ _
nmuausmMu Y Y y=1 x—().

VYTBepxeHo Ha 3aceqaHuu Kadeapsl mateMaTtuku «31» 03. 2026 r., nporokon Ne 7

3aB. kadempoit ~__O.M. bapanoBa

J1714 mpoBeieHr s MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUHM CTYIEHTOB B JUCTAHIIMOHHOM (popmare
B pa3paboTaHHBIX Kadeapoi «MaTeMaTHKay OHJIAMH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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