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1. Henu, 3a1a4um ¥ IVIaHUPYeMble Pe3yJbTAaThl 00yUeHUsI
N0 JMCUHMILINHE

K ocHOBHBIM yensam OCBOEHUS AMCUMIUIMHBI «MaTeMaTH4ecKuil aHalu3» CleayeT
OTHECTH:

- BOCIIUTaHHUE y CTYJEHTOB OOLIEl MAaTEMaTUYECKON KyIbTYPbI;

- NpUOOpeTeHHe CTYJEHTaMU IIMPOKOTO Kpyra MaTeMaTH4ecKHX 3HAaHWM, yMEHUH u
HaBbIKOB;

- pa3BUTHE CHOCOOHOCTH CTYJIEHTOB K HMHIYKTHMBHOMY M JEAyKTUBHOMY MBIIUICHUIO
Hapsily ¢ pa3BUTUEM MaTEMAaTUYECKON UHTYHILINH;

- YMEHHUE CTYyJCHTaMHU pa3BUBaTh HABBIKM CaMOCTOSATEJIBHOTO H3yuYeHHs] y4yeOHOH u
HAy4YHOU JIUTEpaTyphl, COJIEPKaLIEH MaTeMaTHYECKHE CBEICHUS U PE3YJbTaThl;

- MOJTOTOBKY CTYJEHTOB K JAEATENbHOCTH B COOTBETCTBUU C KBaJTU(PHUKAIIMOHHON
XapaKTepUCTUKOM OakajliaBpa IO HamNpaBiICHUIO, B TOM 4Hclie (OpMHUpOBaAaHUE YMEHUU
UCIIOJIb30BaTh OCBOCHHBIE MAaTEMAaTHUECKUE METO/IbI B IPOPECCUOHATIBHOMN 1€ TEIbHOCTH.

- TIOATOTOBKY BBICOKOKBAaJM(HIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBHSIX
U(pPoBOH TypOYJIEHTHOCTH U BBICOKUX TEXHOJIOTMYECKUX PHUCKOB COBPEMEHHOW IU(ppOBOH
HKOHOMHUKH.

K OCHOBHBIM 3a0auam OCBOEHMs AUCLUILUIUHBI «MaTeMaTH4ecKui aHaiu3» Cieayer
OTHECTH:

- OCBOGHHE CTYACHTAaMH OCHOBHBIX IOHATHH, MeTOJI0B, (opMHUpPYIOIIHUX OOIIYyIO
MaTEMaTHYECKYIO IOJITOTOBKY, HEOOXOIUMYIO JJIsl YCTIEITHOTO PEIIEHUs TPUKIIaJHBIX 3aa4;

- (hopMHUpOBaHUE Y CTyJIeHTa TpeOyeMoro Habopa KOMIETEHIUHA, COOTBETCTBYIOIINUX €ro
HaIpPaBJICHUIO OJMOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.
OOyuenue 1o aucuuIUIMHE «MaremMaTudeckuii aHajau3» HampaBleHO Ha (OpMHUpPOBaHUE
y 00y4aronmxcs CJIeIyImuX KoMiereHui B coorBercTBur ¢ @I'OC BhICIIeTo 00pa3oBaHUs —
(bakanmaBpuar) mo HampaBieHuto mnoarotoBku 09.03.01 HMudbopmaTuka U BbIUKUCIUTENbHAS
TEXHMKA, YTBEP)KICHHBIH IpuKa3zoM MuHHCTepcTBa 00pa3oBaHMs U Hayku Poccuiickoit
Oeneparyn oT 19.09.2017 r. Ne929 (pen. ot 27.02.2023).

Koa u HauMeHOBaHHEe NHaukaTopbl 10CTHKEHUS] KOMIIETEHIMH
KOMIIeTeHIN I
OIIK-1. CiocobeH npuMeHsTh NOIIK-1.1. 3HaeT OCHOBBI BBICIIIEH MaTEeMATHKH,
€CTECTBEHHOHAYYHBIE U METOJIbI U MOJEIH, IPUMEHSEMBIE B PA3JIMYHBIX
O6IJ_IGI/IH)K6HepHI>Ie 3HAHUS, METObI O6J'IaCTHX; OCHOBBI MAaTEMATHUYCCKOI'O
MAaTeMaTHUeCKOro aHaIM3a 1 MOJICJTMPOBAHUS, PUHIIAIBI TOCTPOCHUS

MaTEMaTHYECKUX MOJIENICH, aITOPUTMBI PEIICHUS
3aJ1a4 ONTUMH3AIUY;

NOIIK-1.2. YMeeT npUMEHATh METO/Ibl TUCKPETHON
MaTeMaTHKH, CHCTEMHOTO aHaJIn3a,
MaTEMaTHYECKOTO MOJICTTUPOBAHUS JIJIs
HCCIeA0BaHUS U pa3paboTKu MpodhecCHOHATBHBIX
3aj1a4 ¥ MPOLECCOB; MPUMEHITh MaTEMaTHUECKOE
oOecrieyeHue mpu MOAEIMPOBAHNN IPUKIIATHBIX U
MH(POPMALIMOHHBIX POLIECCOB.

NOIIK-1.3. Bianeer MmeTogamMu TEOPETUYECKOTO U
HKCHEPUMEHTAIBHOTO UCCIIEJOBAHUS OOBEKTOB
npodeccuoHaNbHOM e TEIbHOCTH, COCTABIICHUS
MaTEeMaTHYECKUX MOJIEIICH U pelIeHHs 3a1a4
JIMHEWHOTO Y HEJIMHEHHOTO MPOrPaMMHUPOBAHMS, a
TakKe 3a7]a4 ONTHUMH3AINH PaOOThI C METOJaMU
JUCKPETHON MaTeMaTHUKH, HCIIOJIb3YEMbIMH ITPU

MOJIEIIMPOBAHHUsI, TEOPETUUECKOTO U
AKCIEPUMEHTAIIBHOTO UCCIIEIOBAHUS B
poecCHOHALHOM IEATETBHOCTH




MIPOCKTUPOBAHUH U pa3padOTKe MHPOPMAITMOHHBIX
CHCTEM.

2. MecTO IMCHUIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl

Jucnumnmaa «MaTtemMaTHdecKuid aHajdu3» OTHOCHTCS K 00s3aTenbHOM yacth Oyoka bl:
Mopyne «MaTtemaTuueckue JUCHUIIITUHBDY.
Jucnurnnuna 6a3upyeTcst Ha CIEIYONINX MPOUICHHBIX TUCIUIUINHAX:
- INHEWHas anredpa;
HucuunnmuHa  «MaremMaTHyecKuil aHaiy3» JIOTMYECKH CBfA3aHAa C  MOCIEAYIOIIUMHA
JUCIUIIIMHAMU:
B obszamenvuoti vacmu:
- JINCKpeTHBIE CTPYKTYPHI U KOMIIBIOTHHT;
- MaremaTtnueckas J0TUKA U TEOPHsI AITOPUTMOB B MPAKTHKE TPOTPaMMUPOBAHUS;
- OCHOBBI IPOTPAMMHUPOBAHUS;
- Teopust BeposiTHOCTEN U MAaTEMATHYECKAsI CTATUCTHKA.
B uacmu, popmupyemou ynacmuuxamu oopazo8amenbHbiX OMHOUEHULL.
- Be0O-ananutuka;
- MaremMaTudeckre METOIbI aHAJIN3a JAHHBIX;
- MerTo1bl MAIIUHHOTO OOYYCHHS,
B uacmu snekmuenvix oucyuniun:
- DKCIEPTHBIE CUCTEMBI.

3. CTpykTypa U coaepkaHue TUCHUILIMHBI
OO6mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4€THBIX €IUHUIIBI - 144 yaca.
3.1. Buabl yueOHo# padoThl U TPYA0EMKOCTh

3.1.1 Ounas opma 0O0yueHus

. KosmnuectBo
n/n Buna yueOHoi#i padoThI 4ACOB Cemectp 2
AyIuTOpHBbIE 3aHATHS 72 72
B ToM yucne:
Jlexnn 18 18
1.
CemuHapcKkue/mpakTHYEeCKUe 3aHATHS 54 54
2.
JlaboparopHsble 3aHATHS - -
CamocrosiTesibHas padoTa 72 72
IIpomexyTouHas aTTecTALMA
3K3aMEH D C)
Hroro 144 144




3.1.2. 3aounas ¢popma oOydeHus

. KoiamnuectBo
n/n Buna yueOHoii padoThl 4ACOB Cemectp 2
AyIMTOpPHBIE 3AHATHS 20 20
B ToMm unce:
Jlexuun 8 8
1.
CemuHapcKue/mpakTHUECKUE 3aHATHA 12 12
2.
JlaGopatopHble 3aHITHS - -
CamocrosiTesibHas padorTa 124 124
IIpome:kyTOUHAS aTTeCTALMS
3K3aMEH D C)
Hroro 144 144

3.2. Temarnyeckuii IJIaH U3y4eHUs TUCHHUIIUHBI «MaTeMaTHYeCKUU aHAIM3»

3.2.1 Ounas ¢popma oOyueHuUs
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Pa3znen 1. uddepenunanbHoe
1 | ucuncienue GyHKUMHA OHOM 62 8 22 0 0 32
nepeMeHHOI.
YucaoBas mocjIeq0BaTeILHOCTD.
[Ipenen uncnoBoit
[IOCJIEIOBATEILHOCTH U €r0 CBOMCTBA.
ITpaBuna mpeaenLHOTO IIEpexoaa.
11 |.P p P 8 2 2 0 0 4

Oynknus. [Ipenen yHkiun.
Teopemsl 0 peaenax QyHKIUH.
Brinaua 3amanuii PI'P Ne 1 o
MaTeMaTHUYEeCKOMY aHaJHU3y.

IIepBblit 1 BTOpOU 3aMedaTeIbHbBIE
npenensl. beckoHeuyHo manbie U
0ECKOHEYHO OOJIBIINE BETUYHHBI.
1.2 8 0 4 0 0 4
DKBUBAJICHTHBIE 0ECKOHEYHO MaJIbIe
BEeNMYUHBI. PackpeiTue

HEOIPeIeIEHHOCTEH Pa3HOro THIIA.

HenpepsiBHOCTS QyHKIIMI B TOUKE U
Ha npomexxyTke. OTHOCTOPOHHKE
npezensl. Touku pa3pbiBa GyHKIUH,
UX KJIacCu(UKaIHs.

1.3




1.4

[IpousBoaHas GyHKUIUU.
['eomeTpuyeckuii * MEXaHUYECKHUI
CMBICI ITpou3BoAHOM. [IpaBuia

Qg depeHpoBaHus U GOpMYIIBI
BBIYHMCIICHHSI TPOU3BOIHBIX. Tabmuma
IIPOU3BOJHBIX OCHOBHBIX
aIieMeHTapHbIX QyHKIMN. TexHnka
nudepeHIpoBaHUs

1.5

Huddepenuuan. [IponsBoansie u
Qg QepeHIraTbl BBICIIUX MOPSIKOB.
[TpuOamKeHHbIC BHIYUCICHHS C
NoMOIIbI0 AU epeHnanos.

1.6

[IpaBuno Jlonurans. opmyna
Telnopa. PaznoxeHns OCHOBHBIX
3JIeMEHTAPHBIX (PYHKIHI 1O
dbopmyne Teitnopa. [IpubnmxeHHbIe
BBIUKCJICHHSI C TOMOLIBIO (POPMYJIIbI
Tenmopa.

1.7

OcHOBHBIE TEOPEMBI
nudGepeHIAIBHOTO HCUNCIICHUS.
MOHOTOHHOCTH (DYHKITHH,
sKkcTpemyMbl. HeoOxonumbie u
JOCTAaTOYHBIC YCIIOBHS
MOHOTOHHOCTH, JIOKQJIbHOTO
skcTpemyMa. UccienoBanue
BBITTYKJIOCTH Trpaduka GyHKITUH.
Touku neperuda.

1.8

OO61as cxema uccie10BaHus
GyHKIIMH U TIOCTPOCHHUS €€ rpaduka.
CoiicTBa (hyHKIMIA, HETIPEPHIBHBIX
Ha oTpe3ke. Hanbomnbiee u
HauMeHbIlIee 3HaYeHUs! PYHKIMH Ha
OTpe3Ke.

CamocrodarenbHas pabora Nel Ha
ceMuHape 1o pyHKIUAM OJHOMN
MIEPEMEHHOM

Paznen 2. OyHKIUA HECKOJIbKHX
nepeMeHHbIX.

24

12

2.1

IIpenen u HENPEPBIBHOCTS.
OCHOBHBIE CBOWCTBA HEMPEPHIBHBIX
dbynkuii. YacTHbIE IPOU3BOJIHBIE.
[onusbiit nuddepenunan.

Boigaua 3aganuit PI'P Ne 2 o
(GYHKLIHSAM HECKOJIBKHX MEPEMEHHBIX

2.2

[IpouzBoHbIE CIOXKHOM QYyHKITHH
HECKOJIBKUX IepeMeHHbIX. YacTHbIe
pOu3BOHBIC U AU epeHInanb
BBICHIMX ITOPsAKOB. Teopema




[IIBapua. [IponsBoaHas o
HarnpaBJIeHUIO. ['paueHt.

23

OKeTpeMyM (PyHKIIMH HECKOJIBKUX
nepeMeHHbIX. HeoOxoaumbie u
JIOCTaTOYHBIE YCIOBUS IKCTPEMYMa.
CamocrosrenbHas pabora Ne2 Ha
ceMHHape Mo (QYHKIHSIM HECKOIBKUX
HIEPEMEHHBIX

Pa3nen 3. UnTerpasbHoe
HCYHCJICHUE

58

24

28

3.1

[TepBooOpasnas. HeonpeneneHuslii
WHTETpaJl U ero cBoiicTea. Tabmuma
WHTErPaJIOB OT OCHOBHBIX
aJeMeHTapHBIX QyHKIHUA. MeToa
HEIMOCPEICTBEHHOTO
WHTETPUPOBAHUS.

Brigaua 3amaguit PIT'P Ne 3 o
WHTErPAIbHOMY UCUYHCIICHUIO

3.2

HHTerpupoBanue ¢ MOMOIIbIO
3aMEHbI IEPEMEHHOM, MT0/IBEICHUEM
noJ1 3HaK nuddepenmnuana. Merox
WHTETPUPOBAHUS 10 YACTSIM

33

WHTerpupoBanne panoHalIbHbBIX
IpoOeit HHTErpUPOBaHNE HEKOTOPBIX
BUJIOB UPPALIMOHAIBHBIX U
TPUTOHOMETPUUYECKUX (DYHKIUH.

3.4

3ajaud, TPUBOASILINE K TOHATHIO
OTIPEICTIEHHOTO MHTETpaJa.
CBoiicTBa onpeaeneHHOro
unrerpaina. @opmyna Herorona-
JletibHuIa. 3aMeHa MIEPEeMEHHOU 1
UHTETPUPOBAHUE 110 YACTSAM B
ONpe/IeICHHOM UHTErpaje

3.5

[IpunoxxeHus onpeneseHHOro
MHTETpaJia B TEOMETPUU U MEXaHUKE
(BRIUKCIICHUE TUIOMIAEH TUIOCKUX
buryp, JIMHBI KPUBOH, 00BEMOB,
TUIONIa/Iel TOBEPXHOCTH).

3.6

HecoOcTBeHHBIE HHTETPAITBI TIEPBOTO
1 BTOPOTO pojia, UX CBOMCTBA.

3.7

3ajauu, TpUBOSIINE K KPATHBIM
uHTErpaigaM. /[BOMHON U TPOHHON
MHTErpajbl, UX CBOMCTBA.
BrruriciieHue JBOMHBIX UHTETPATIOB
CBEJICHUEM K TIOBTOPHBIM.
['eomerpuueckue u pusndeckue
MPWIOKEHUSI KPAaTHBIX UHTETPAJIOB.
KoHnTtponbHOE TecTHpoBaHuE

10

Hrtoro

144

18

54

72




3.2.2 3aounHas ¢popma oOydeHHUs

n/n

Pa3zgennl/TeMbl
JducnunianHbl

TpyroeMKOCTb, 4ac

Bcero

A

AMTOpHAasi padora

Jlexun

Cemunapckue/

IPaKTUICCKUE

3aHATUA

JlaboparopHsbie

3aHATUA

[IpakTrueckas

IIOAr0OTOBKa

CamocrTosTeJbHas
padora

Pazgean 1. AudpepenunanbHoe
HCYHUCIeHHe (PYHKIUH OTHOH
nepeMeHHOI.

n
=)

1.1

YucnoBas mociaen0BaTeILHOCTD.
[Ipenen uncnoBoit
IOCIICIOBATEIIFHOCTH U €TI0 CBOMCTBA.
[IpaBuia npeaenbHOTO Nepexoaa.
Oynkuus. [Ipenen pyHkmu.
Teopemsl 0 npenenax GyHKITUH.
Brigaua 3amanuii PI'P Ne 1 o
MaTeMaTUYECKOMY aHaJIU3Y.

1.2

IIepBblil 1 BTOpOU 3aMeydaTeIbHbBIE
npenensl. beCkoHeuHo Maible 1
0ECKOHEUHO OOJIBIINE BETUYNHB.
OKBHMBAJICHTHbIE OECKOHEYHO MaJble
BeIU4YuHbL. PackpeiTue
HEONPEAEIEHHOCTEN Pa3HOro TUIA.

1.3

HenpepsiBHOCTS QyHKIIMI B TOUKE U
Ha npomexxyTke. OHOCTOpOHHHKE
npeznensl. Touku pa3pbiBa QyHKINH,
UX KiaccuuKaImsl.

1.4

[IpousBoaHas GyHKUIUU.
['eomeTpuyeckuii ¥ MEXaHUYECKHUI
CMBICII ITpou3BoAHOM. [IpaBuita
nuddepeHnupoBanus U GopMyITbl
BBIYUCIICHUSI TPOU3BOAHBIX. Tabmuia
IIPOU3BOJAHBIX OCHOBHBIX
alieMeHTapHbIX QyHKIMN. TexHuka
nudepeHIpoBaHus

1.5

Huddepennman. [IponsBoaHbIe U

T epeHIIraTbl BBICIIUX TOPSIKOB.
[TpubnmxeHHbIC BEIYUCIICHUS C
TOMOIIBIO AH(HEepeHITHATIOB.

1.6

[IpaBuno Jlonurang. opmyna
Tenmopa. Pa3noxeHus OCHOBHBIX
3JIEMEHTapHbBIX (PYHKLIMN 1O
dopmyne Teitnopa. [pubnmkeHHbIe
BBIYUCIICHUS C TIOMOIIBIO (POPMYJIBI
Teitnopa.

1.7

OcHOBHBIE TEOPEMBI
T GepeHIMATBHOTO HCYNCICHUS.




MOHOTOHHOCTH (DYHKITHH,
skcTpemyMbl. Heobxonumele u
JIOCTaTOYHBIC YCIIOBUS
MOHOTOHHOCTH, JIOKQJIbHOTO
skcTpemyma. Mccnenosanue
BBITTYKJIOCTH Trpaduka GyHKITUH.
Touku neperuda.

1.8

OO1mast cxema UCCIeTI0BaHHS
(YHKLINU ¥ TOCTPOSHUS ee TpaduKa.
CgoiicTBa GyHKIIHIA, HETIPEPHIBHBIX
Ha oTpe3ke. Hanbonpiiee u
HaMMEHBIIIEe 3HAYCHUST PYHKIINU HA
OTpe3Ke.

CamocrositensHas padbora Nel Ha
ceMHHape Mo (QYHKIMSIM OJTHOU
MIepEMEHHOMN

Paznen 2. OyHKIUA HECKOJIbKHX
nepeMeHHbIX.

24

17

2.1

[Ipenen u HENPEpBIBHOCTS.
OcHOBHBIE CBOMCTBA HEMPEPBIBHBIX
¢yHkuil. YacTHbIE TPOU3BOIHBIE.
[onnerit tuddepenmmann.

Brrgauga 3amanuii PI'P Ne 2 o
(YHKLHSAM HECKOJIBKHX MEPEMEHHBIX

2.2

[Ipou3BoaHbIE CIOXKHON QYyHKIHH
HECKOJIBKUX NIEPEMEHHBIX. YacTHbIE
POM3BOJIHBIC U TU( D EpEHITHAIBI
BBICIIINX MOPsIAKOB. Teopema
[IIBapua. [IponsBoaHas mo
HanpasJIeHUIO. ['paiueHT.

23

DKCTpeMyM (PYHKIIMH HECKOIBKUX
nepeMeHHbIX. HeoOxoaumele u
JIOCTaTOYHBIE YCIIOBUS IKCTPEMYyMa.
CamocrosrenbHas pabora Ne2 Ha
ceMHHape Mo (QYHKIHSIM HECKOIBKUX
HepEMEHHBIX

Pazgen 3. UnTerpajibHoe
HCYHCJICHHE

58

51

3.1

[TepBooOpasnas. HeonpeneneHuslii
WHTETpaJl U ero cBoiicTea. Tabmuma
MHTErPAJIOB OT OCHOBHBIX
3JIEMEHTapHBIX QyHKIUNA. MeTos
HEIOCPEICTBEHHOTO
MHTETPUPOBAHUS.

Brigaua 3amaguit PIT'P Ne 3 o
MHTErPAJIbHOMY MCUHCIICHUIO

3.2

HNHTerpupoBanune ¢ TOMOIIbIO
3aMCHBI HepeMeHHOf/JI, IIOABCACHUEM
no 3Hak quddepennuana. Meron
HHTCTPUPOBAHUS 110 YaCTAM

10



WuTerpupoBanue paroHaaIbHbIX
poOell HHTErpUpOBaHUE HEKOTOPBIX
BUJIOB UPPALMOHATBHBIX U
TPUTOHOMETPUUYECKUX (YHKIHH.
3amauu, MPUBOISIIUE K TIOHITHIO
OIpeIeIEeHHOr0 UHTErpaa.
CBoiicTBa onpeaeaeHHOro

3.4 | uarerpana. ®opmyna HeroToHa- 8 0 1 0 0 7
JleiiOHua. 3ameHa epeMeHHO! U
UHTErPUPOBAHUE 110 YaCTsAM B
OIIpe/IeJICHHOM MHTErpaje
[Ipunoxenus onpeneneHHOro
MHTErpajia B TEOMETPHH U MEXaHHKE
3.5 | (BBIYHCIICHHE TIIOIAICH TIIIOCKUX 8 0 1 0 0 7
¢buryp, JUIMHBI KPUBOH, OOBHEMOB,
IUIOIAAeH TOBEPXHOCTH).
HecoGcTBeHHBIE HHTETPAITBI TIEPBOTO
U BTOPOTO pojia, UX CBOMCTBA.
3amauu, IPUBOAIINE K KPATHBIM
UHTerpansaM. /IBOMHON U TPOHHOMU
WHTErpajibl, UX CBOMCTBA.
Brruncnenue 1BOMHBIX MHTErpaoB
CBEJICHUEM K ITOBTOPHBIM.
I'eomerpuueckue u puznveckue
NPUIOKEHUST KPATHBIX HHTETPAJIOB.
KoHTpoabHOe TecTHpOoBaHHE

33

3.6

3.7 10 1 0 0 0 9

Hroro | 144 8 12 0 0 124

3.3 Conepskanue pa3ieoB IUCHUNINHBI

BBenenune
HpeI[MGT, 3aaunu Hu coz[epxcaHI/Ie AUCIIUITIJINHBI. OCHOBHI)IG ATallbl paSBI/ITI/Iﬂ JOUCLUIIJIINHBI.
CtpyKkTypa Kypca, ero MecTo U pojb B MOATOTOBKE OakanaBpa, CBSI3b C IPYTUMHU TUCHUTUIMHAMU.

Pa3nea 1. luddepennnanbHoe ucuucjienue pyHKuMii 0HOM mepeMeHHO

Tema 1. Yucnosas mnocienoBarenbHOCTh. llpenen 4ucioBOW NOCIEAOBATENbHOCTH M €TO
cpoiictBa. @ynkuus. [Toctpoenue rpadukos ¢pynkuuii. [Ipenen pynkmun. OCHOBHBIE TEOPEMBI O
npeznenax GyHkuun. [lepsoiii 1 BTopoii 3ameuaTenbHble peaesibl. CpaBHEHHE 0ECKOHEYHO MabIX
1 OECKOHEYHO OOJIBbIINX BEJIUMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJble BEJIUYUHBI.

Tema 2. HempepbIBHOCTh (DyHKIIMI B TOUKE W Ha MPOMEXYyTKe, TOuku pa3pbiBa (QYHKIMH, UX
KIaccuukanus. ACUMNITOTH rpaduka QyHKINH, NX KIacCUPUKAIHSL.

Tema 3. IlpousBognas QyHkuuu. 'eomerpuyeckuii M (QU3MUECKUI CMBICI NPOU3BOAHOM.
[IpaBuna muddepenupoBanus u GOPMYJIIbl BEIYUCICHUS MPOU3BOAHBIX. Ta0mnIia mpou3BOTHBIX
OCHOBHBIX 3JIEMEHTapHbIX (yHKUUH. BpluucieHne nNpou3BOAHBIX (YHKIMH, 3aJaHHBIX
Pa3IUYHbBIM 00pa3oM.

Huddepenuman. I[lpousBoanbie u nuddepeHranbl BBICIINX MOPAAKOB. [IpubnmxeHHBIC
BBIYUCIICHHSI ¢ IOMOIIIBI0 ) depeHnnanos.

Tema 4. [IpaBuno Jlonurans. @opmyna Teitnopa. PackpsiTe HeonpeneneHHOCTEN pa3IMuHOIO
tuna. Pa3ioxkeHne OCHOBHBIX 3JIeMEHTApHBIX QyHKIHHA 110 hopmyne Teitmopa. [IpubmmkeHHbIC
BBIYUCIICHUS ¢ TOMOIIbIO hopMyIsl Teitnopa.
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Tema 5. OcHoBHBIE Teopembl AU(D(HEPEHIUATBHOTO HUCUYHUCICHUSA. MOHOTOHHOCTh (DYHKITHH,
sKcTpeMyMbl HeoOxoanmble U JOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JJOKAIBHOTO SKCTPEMyMa.
HUccnenoBanue BoimykiaocT rpaduka ¢pynkmmuu. Touku nepernda rpaduka GyHKIHH.

OO6mass cxema wuccienoBanus (QPyHKIIMH W TOCTpoeHus ee rpaduka. CoiicTBa (GyHKIHH,
HeTpEephIBHBIX Ha oTpe3ke. Hanbombiee 1 HauMeHblee 3Ha4eHUs (YHKIUU Ha OTPE3Ke.

Pa3nea 2. ludgdepenunanbHoe ncuucaeHue GyHKIMA HECKOJBKHX NepeMEeHHbIX
Tema 1. OyHKIIMU HECKOJIBKHUX MTEPEMEHHBIX. JINHUU U TOBEPXHOCTH ypOBHs. YacTHbIE
npousBoaHbie. [lomHeiid quddepennnan. IIpou3BogHbIE CIOXHON QYHKIIUN HECKOIBKUX
nepeMeHHbIX. YacTHbIe TPOu3BOAHbBIE U U hepeHIalibl BHICIINX TOpAAKOB. TeopeMa
[IBapua.

Tema 2. [IpousBonHas no HampasieHuto. ['pamuent. KacarenbHas k kpuBoil. KacarenbHas
IUIOCKOCTh M HOpMalib K moBepxHocTH. Dopmyina Telnopa. DkctpeMyM (QyHKIIMH HECKOJIBKUX
nepeMeHHbIX. Heo0Xoaumble U 10CTaTOUHbIE YCIOBUS SKCTpEMyMa.

Pa3nen 3. UnTerpasbHoe HCHUCIEHHE
Tema 1. [IlepBooOpa3nas. Teopema CyIIECTBOBAaHHS HEOIPEACICHHOTO HMHTETpasa.
Heormpenenenusiii MHTErpal U €ro cBoicTBa. Tabauia MHTErpasoB OT OCHOBHBIX 3JIEMEHTAPHBIX
byHkumii. MeToa HeMOCPEACTBEHHOTO HHTETPUPOBAHUS.
MeToapl HMHTErpupOBaHHsS C IIOMOUIbIO 3aMEHbl IEPEMEHHOW, IOJBEJCHUEM IOJ 3HaK
nuddepennurana. MeToa UHTETPUPOBAHHUS TI0 YACTSIM.
WuTerpupoBanue parMoHanbHBIX Jpo0eii, HHTErpUpPOBaHUE HEKOTOPHIX BUAOB UPPALMOHATIBHBIX
U TPUTOHOMETPHUECKUX (DYHKIIMH.
Tema 2. 3agaun, NpUBOASIINE K IOHATHIO ONPEAEICHHOT0 UHTErpana. OnpeaesneHHbI HHTerpail,
€ro CBOMCTBa. YCJIOBUA HMHTErpupyemMocTd. HMHTerpan ¢ TOEpeMEHHBIM  MIPEACIOM
unrerpupoBanus. @opmyna Heiotona — JleitOHuna. 3ameHa NMEpEeMEHHOW B OIpENEICHHOM
UHTErpae.
[TpunoxeHus onpeAeseHHOTO MHTErpajga B I€OMETpUM M MEXaHHMKe (BBIYMCIICHUE IUIOIIajel
TUTOCKUX (UTYD, IJTHHBI KPUBOH, 00HEMOB.
Tema 3. HecoGcTBeHHBIE HHTETPAJIBI IEPBOTO U BTOPOT0O poAa (10 OECKOHEYHOMY MPOMEXYTKY,
OT HEeOrpaHMYEHHBIX (YHKIMK Ha KOHEYHOM MIPOMEKYTKE), X CBOMCTBA.
Tema 4. 3amaun, npuBoJAIIME K KpaTHBIM MHTErpajgaM. /[BOMHON M TPOWHOI MHTErpaibl, UX
cBorcTia. [IpaBuia BEIYKMCIICHHs] IBOWHBIX HHTETPAJIOB.

3.4 Temaruka NpakTU4eCKHUX 3aHATHI M0 JUCHUILINHE
«MareMaTHYECKHH aHAJIH3)

Ne Tema 3aHATHSA
n/a
1 Paznea 1. Dj1eMeHTBI MATEMATHYECKOI0 AHAJIH3A.

YucnoBasi mocienoBaTeNbHOCTh. lIpeaen 4YuciioBOW MOCIENOBATEIBHOCTH M €r0
cBoiictBa. [IpaBuna mpenensHoro nepexoma. Oynkmus. [Ipenen Gynkuu. Teopemsl o
npenenax ¢pyHkuu. [lepBoiif 1 BTOpoil 3amedaTenbHbIe TPEIeIbl.

2 CpaBHeHHE OCCKOHEYHO MAJIBIX W OECKOHEYHO OOJBINUX BEIWMYHWH. DKBUBAJCHTHBIC
0ECKOHEYHO MaJible BETUYUHBI.

3 PackpsITre HEONPENEIEHHOCTEN PA3IMYHOIO TUIIA

4 HemnpepsiBHOCTD QyHKITNI B TOUKE U HA TPpOoMeKyTKe. OTHOCTOpOHHHUE TIpeaAebl. Touku
paspbiBa pyHkiun. [Ipumeps! pemenus 3axau

5 [MpomsBonnas ¢ynkmun. IlpaBuma muddepenumpoBanust U GOpPMyIBI BBIYUCICHUS
npou3BOAHBIX. Texnnka auddepeHunpoBaHus

6 HuddepenuupoBanne  oOpaTHBIX  (QYHKUMH, (QYHKUMH, 3aJaHHBIX  HESBHO,
napaMeTpuiecky, orapudpmuieckoe 1udhepeHIpoBaHne
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7 Huddepennman. [eomerpuueckuit cmbicn  nuddepennmana. IlpousBogHsie U
muddepeHnransl  BBICHIMX MOPAAKOB. [IpHOIMKEeHHbIE BBIYMCIECHHS C IOMOLIBIO
nuddepeHInanoB.

8 [IpaBuno Jlonurtansa. @opmyna Teisiopa. PackpbiTe HEONPENEICHHOCTEN PA3IUYHOTO
Tumna. Pa3oxeHuss OCHOBHBIX AJIEMEHTApHBIX PYHKIINH 110 popMysie MakiopeHa.

9 [TpuGnnkeHHbIe BEIYUCIECHHUS ¢ TOMOIIBI0 opmyIsl Teinopa.

10 | ITomHOE nccnenoBanue GyHKIMIA 1 TOcTpoeHne rpadukos. [Ipumepsr

11 | ITonHoe uccnenoBanue GyHKIMHA U nocTpoeHue rpaduxos. IIpumeps! (poromxeHne)
CamocrosrenbHas padora Nel Ha ceMuHape Mo GyHKUIUSAM OAHOM NepeMeHHON

12 | Pazgen 2. DYHKUMH HECKOJbKHUX INepeMeHHbIX. JIMHUM U TOBEPXHOCTU YpPOBHS.
YacTtHble pou3BOAHbIE U AU depeHInan nepBoro nopsaKa.

13 | Ilonnsni muddepennman. IlpousBogusie cioxuoi QyHkiuu. [IponsBognas (yHKImH,
3aJJaHHOI HesBHO. YacTHble NpPOM3BOAHBIE U UG (epeHIranbl BbICIIUNX MOPSIKOB.
Teopema IlIBapua.

14 | TlpousBonHas 1o HampaBieHuto. [ paguent.

15 | OkcTpeMyM QyHKIUN HECKOIBKUX MepeMeHHBIX. HeoOXxoumble n 1ocTaTOYHbIE YCIOBUS
AKCTpEMYyMa.

16 | CamocTosiTesqibHasi padora Ne 2 Ha cemuHape 10 (QYHKUUSIM HECKOJbKHUX
NepeMeHHbIX

17 Pa3nen 3. UnTerpanbHoe ucHucjieHue
[lepBooOpasznas.  HeompeneneHHplii  WHTETpal W €ro  CBOWcTBa.  MeTon
HENOCPEACTBEHHOT'O UHTETPUPOBAHUS.

18 | MHTerpupoBaHue ¢ TMOMOULIbIO 3aMEHbl IEPEMEHHOM, MOJBEJECHHUEM IOJ 3HAaK
muddepennmrana. MeTon HHTETPUPOBAHUS IO YACTSIM

19 | MHTerpypoBaHue paLMOHANBHBIX JApoOEi, WHTErpUpPOBAaHUE HEKOTOPHIX BHIOB
UPPaLMOHATIBHBIX (PYHKIIHI

20 | MHTerpupoBaHue TPUTOHOMETPUUYECKUX (PYHKIUI.

21 | Boluncnenue ornpeneneHHbIX HHTerpaioB mo (opmyne Hprorona-JleiOnuna. 3amena
IIEPEMEHHON ¥ HHTEIPUPOBAHUE 10 YaCTSM B OIIPEIEICHHOM UHTErpalle.

22 | IlpuiioskeHUsl ONpEAETICHHOT0 HWHTErpajga B TEOMETPUHM M MEXaHUKE (BBIYUCIICHHE
ionaiel IIOCKUX GUryp, AJIMHbBI KPUBOH).

23 | IlpunokeHust OMpeeeHHOT0 WHTETpaja B TEOMETPUM M MEXaHHKE (BBIUMCICHUE
00BEMOB, IIJIOMIA/CH MOBEPXHOCTH).

24 | HecoOcTBeHHBIE HHTETPaIbl IEPBOIO U BTOPOTO POJIA, UX BBIYUCIICHHUE.

25 | 3amaum, mpUBOJALIME K KpPaTHBIM HHTErpajaM. BpluncieHHe ABOWHBIX HHTETPaJIOB
CBEJICHMEM K IIOBTOPHBIM. 3aJaul Ha U3MEHEHUE MOPsAKAa UHTETPUPOBAHUS B IBOMHOM
UHTETpaJIe

26 | T'eomerpuyeckue M (QU3MUECKUE NPUIOKEHUS KpPAaTHBIX MHTErpajioB, MPUMEPHI
BBIYHCIICHUS.

27 | KoHTpoabHOE TECTUPOBAHUE MO KYpCY.

3.5 TemaTuka KypCOBBIX IIPOEKTOB (KypCOBBIX padoT)

KypcoBsie nmpoekThl (KypcoBbie pabOThl) y4€OHBIM TIIIAHOM HE MPEYyCMOTPEHBI.
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4.1.

4. YueOHO-MeTOAN4YecKOe U HHPOPMALIMOHHOE 0O0ecneyeHue

HopmatuBHblie 1okymMmeHTHI 1 'OCTbI

@I'OC 09.03.01 Mudopmatuka W BBIUMUCIWTENbHAS TEXHUKA,  yTBepkAEHHBIM [Ipukazom
MunoO6pnHayku Poccun ot 19.09.2017 N 929 (pen. ot 08.02.2021);
AkaneMuyeckuil yueOHbIN miaH no HampasieHuto noarotoBku: 09.03.01 «Mudpopmatuka u
BBIUUCIIUTENbHAs TeXHUKa». [Ipoduis: Beb-pa3paboTka u HelipoceTeBble TEXHOJIOTHH - OYHAsL.
2026.
OO0pa3zoBarenbHas mporpaMma Mo HamnpasieHuto noaroroBku: 09.03.01 «Mudopmaruka wu
BBIYUCIIUTENbHAs TeXHUKa». [Ipoduis: Beb-pa3paboTka u HelipoceTeBble TEXHOJIOTHH - OYHAsL.
2026.
Vka3 Ilpesunenta Poccuiickoit @enepamuu ot 01.12.2016 Ne 642 «Ctpareruu HaydHO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickoit denepaunmy».
[Ipuka3z MunuctepcTBa o6pazoBanust 1 Hayku Poccuiickoit @eneparmu ot 23.08.2017 Ne 816 «O6
yrBepkaeHnH [lopsaka mpuUMEHEHHs OpraHM3aLUsAMH, OCYUIECTBISIOIIMMHU 00Pa30BaTEIbHYIO
NeSITeIbHOCTD, AJIEKTPOHHOTO OOYYEHHMs, AUCTAHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH IMpH
peanu3anuy 00pa3oBaTENbHBIX IPOTPAMM.

4.2 OcHOBHas1 JIUTEpPATYypa

®duxterronsi] .M. OcHOBBI MaTEMaTHYECKOTO aHAIN3a: YIYeOHHK 11 BY30B, 15-¢ u3., crep.
CII6, JIanw. 2023. Yacts 1. 444 c.

®uxterronsi] .M. OcHOBBI MaTEMaTHYECKOTO aHAIN3a: YYeOHUK I BY30B, 14-¢ u3a., crep.
CII6, JIanw. 2023. Yacts 2. 464 c.

Kynpsisuer JI.JI. Kpatkuit xypc maremarmdeckoro anammsza. T1.1. [uddepennmansHoe u
UHTErpajbHOE HCYMCICHUS (QYHKUMH OAHON mnepeMeHHOW. Psnpl: YueOHMK [DJIeKTpOHHBIN
pecypc]: yue6. - DnexTpoH. aaH. - Mocksa: ®usmatiut, 2015. - 444 c¢. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3ari. ¢ skpaHa.]

4.3 lonoiHUTEJIbHASA JIUTEPATYypPa

[Tuckynos H. C. IuddepennmansHoe 1 MHTErpaIbHOE UCYUCIICHUS IS By30B. B 2-x Tomax. M.:
Hurerpan - [pecc, 2009 — 416, 544 c. 180 k3.

3yokoB B.I'., JIsxoBckuii B.A., MapteiHenko A.U., Munocue B.b., Ilymkape E.A. Kypc
MaTEeMaTHKH JJI TEXHHUYECKHUX BBICIIUX yueOHbIX 3aBenaeHuil. Yactu 1-4. M.: MY, 2012. 400
9K3.

Kpatkwuii kypc BbICIIel MaTeMaTUKU [DNEeKTPOHHBIN pecypc]: yueOl. - DnekTpoH. naH. - Mockaa:
HamxkoB u K, 2017. - 510 c. [Pexxum nocryna: URL: https://e.lanbook.com/book/93522. - 3ari. ¢
JKpaHa. |

byrpos f.C., Hukonsckuit C.M. Bpicmias maTemaTuka: y4eOHUK JUIsl BYy30B B 3-X ToMax. M.:
Hpoda, 2009.

WNHTerpanbHOe WCYHUCICHHE (PYHKIIUHA OJHOW W HECKOJBKHX IEPEMEHHBIX. Teopus MoJs:
METOJIMYECKUE YKa3aHUs U BapUaHTHI pacueTHo-rpaduueckux padot // boqynos M.A., boponuna
C.1., ITokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.
MaremaTtnueckuii ananu3. Teopus mpeneiaoB u AuddepeHnnaIbHOoe UCUYHCICHUE: OCHOBHBIC
MIOJIOKCHUSI TECOPUHU, METOAMYCCKHE yKa3aHWsS W BapUaHTHl pacueTHO-Tpadudeckux padot //
bonynos M.A., bopoauna C.U., Kopotkosa H.H., Tkauenko O.U. M.: MI'TY «MAMMN», 2009.

4.4 Jj1eKTPpOHHBIE 00pa3oBaTeJbHbIE PeCyPChI

[IpoBeneHME 3aHATHI W aTTeCTalldidi BO3MOXXHO B JUCTAaHIIMOHHOM ¢dopmaTe C MpUMEHEHHUEM
CHCTEMBI TUCTaHIUMOHHOTO 0o0yueHus ynusepcurera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
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https://e.lanbook.com/book/93522

Kaeapoii «MaTemMaTuKay 3EKTPOHHBIX 00pazoBaTenbHBIX pecypcoB (DOP) nmo Bcem pasnenam

POTPaMMBI:
DJIeMEeHThI MaTEeMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaM3a
WHuTerpanbHOE HCUUCTICHNE https://online.mospolytech.ru/local/crw/course.php?id=3781
(byHKUMN OJTHON IepeMEHHOM
Juddepennmanpaoe https://online.mospolytech.ru/local/crw/course.php?id=3362

UCYHUCIICHUE QYHKIUH

HCCKOJIBKHUX NCPECMCHHBIX

JlonomHUTEIbHBIC TJIaBBI https://online.mospolytech.ru/course/view.php?id=3592
MaTEeMaTHYECKOTO aHaJIN3a

Pazpaboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIE K UTOTOBBIC TECTHI.

HOp}II[OK IMPOBCACHUA pa60T B AUCTAaHIIMOHHOM Q)opMaTe YCTaHABJIMBACTCA OTACIbHBIMU
pacropspDKeHUSIMUA  TIPOPEKTopa 1o y4eOHOW paboTe W/WIM LEHTPOM Y4eOHO-METOIUYECKOM
paboThI.

Kaxnpiii cTyeHT oOecrieuyeH WHAMBHIYAIbHBIM HEOTPAHWUYEHHBIM JTOCTYIIOM K AJIEKTPOHHOU

OMOJIMOTEKE MOCKOBCKOIO ITOJIMTEXA

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

HHTepHEeT-pecypchl BKIIOYAIOT Y4eOHO-METOJWYCCKUE MaTepuaibl B 3JCKTPOHHOM BHJIC,

IpeICTaBICHHbBIE Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MaTreMaTndeckoro oOpa3oBaHuUs»

(http://mospolytech.ru/index.php?i1d=4486,

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

[Tose3Hple yueOHO-METOAMYECKHIE U MHPOPMAITMOHHBIC MaTePUAITBI PEACTABIICHBl Ha CalTax:
http.//exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HHDOPMAITMOHHO-TEIICKOMMYHUKAIIMOHHON ceTr « THTEepHET» ISl OCBOCHUS

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

4.5 JIuneH3MOHHOE ¥ CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoe odecrieyeHune

Ne| HaumenoBanue | Paszpabotuuk I1O JlocTyIHOCTh Ccpuika Ha Enunblil peectp
(mpaBooOnanaTens | (JIMIIEH3UOHHOE, POCCUICKHX IIPOrpPaMM IS
) CcBOOOHO OBM u BJ] (npu Hanmuum)
pacrpocTpaHsiemMoe
)
1 | Astra Linux [ OO0 JIuueH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase _1d=9540
ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIuueH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_1d=9433
TEXHOJIOI'MN" 75

4.6. CoBpemenHnblie npodeccuoHaNbHBIE 0a3bl JAHHBIX U HH(POPMAIIUOHHbIE
CIIPaBOYHbIE CHCTEMbI

Ilepeuens pecypcoB cetn UHTepHeT, JOCTYNHBIX 1JIs1 OCBOEHUS IMCUMIIJIMHbI:
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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=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/
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

HaumeHoBanue CchL1Ka Ha pecypc JIOCTYIHOCTD

NHdopManMOHHO-CIIPABOYHBIE CHCTEMBbI

HocTtynHa B cetn
HNuTtepHet 6e3
OTpaHUYECHUMN

https://stackoverflow.co

Stack Overflow
m/

Nudopmanmonnsie pecypesl Cetn

http://www.consultant.ru OCTYITHO
KoncynbrantlLitoc P Hocty

[Topran ®enepanbHbIX
roCyJapCTBEHHBIX
00pa30BaTeNbHBIX CTAaHIAPTOB
BBICILIIET0 00pa30BaHUsA

http://www.fgosvo.ru. HoctymnHo

DIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

Jlanp https://e.lanbook.com/ JoctynHa B ceTn
Wntepuer 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbookshop | loctymHa B cetn
.ru/ HNuTtepHet 6e3
OTpaHUYECHUN

IIpodeccuonasibubie 6a3bl JAHHBIX

baza nanHbIX Hay4YHOU http://www.elibrary.ru HoctymHo
ANEKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)
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noJIUTeMaTHIeckas peepaTuBHO-
oubnunorpaduueckas u
HayKOMETpHYecKast
(6bubmmomeTpuueckas) 6a3a JTaHHBIX

5. MaTtepuajibHO-TeXHHYECKOe o0ecneyeHne U CIUIIHHbI

MarepuanpHO — TeXHHYeCKas 0a3a yHUBEpCHTETa 00ECIIeYHBaCT MPOBEICHUE BCEX BH/IOB
3aHATHUH, IPETyCMOTPEHHBIX YU€OHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAaHUTAPHBIM U
IPOTUBOIIOXKAPHBIM MIPABIWJIAM U HOPMaM.

Kadenpa «MaremaTtuka» He pacronaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIAOM U
HCITIOJIB3YET YUeOHBIC ayUTOPUHN U3 0011ero (GOH/Ia YHUBEPCUTETA.

I[Ipu HeoOXoAMMOCTH Ui TPOBEACHUS HMHTEPAKTUBHBIX MNPAKTUYECKUX 3aHATHH

UCTIONB3YIOTCS] KOMIBIOTEPHBIE KJIACCHI YHUBEPCHUTETA.

6. MeToanueckue peKOMEeHAAlMU
6.1. Meroauueckue peKOMEHIAIMH IJISl PenoaaBaTeist
10 OPraHn3aluuu 00y4eHust
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6.2.

[Ipexne Bcero, ciemayer oOpaTUTh BHUMAaHUE CTYICHTOB Ha TO, YTO MPAKTHYECKU BECH
U3ydaeMblil UMM MaTepHai He TpeOyeT Kakon-JIn00 crenuaabHOH (JI0MOJIHUTENbHON ) OATOTOBKU
U BIOJHE MOXET OBbIThb YCHEIIHO M3Y4YeH, €CIU CTYACHTbl OyAyT MOCEIaTh 3aHATHUSA,
CBOEBPEMEHHO BBINOIHATH JOMAITHHUE 3aaHUs M IOJIb30BAThCA (MIPH HEOOXOAUMOCTH ) CUCTEMOM
IUTAHOBBIX KOHCYJIbTALMI B TEUEHUE KaXKJ0ro ceMecTpa. Borenniie B Kypc MaTaHalIn3a pa3/iesbl
SBIISIIOTCS KJIACCUUECKUMHU, B TO YK€ BPEMsl OHU MPAKTUYECKH OPUEHTHUPOBAHBI, TAK KaK UMEIOT
IIMPOKOE PaclpOCTpaHEHHUE ISl PEIICHHs Pa3HOro poja 3ajad BHYTPU CAMOM MaTeMAaTUKH U
NPUKJIAJHBIX 3a/1a4. X OCcBOEHME IOMOKET CTYJIEHTaM JIOTHYECKH BEPHO, apT'yMEHTHPOBAHO U
ACHO CTPOUTH YCTHYIO M IMHUCBMCHHYIO pPC€Yb, YCIICIIHO NPHUMCHATH HAKOIUICHHBLIC 3HAHUS B
npo¢eCcCUOHATLHOMN 1eATEIbHOCTH.

HeoOxonumMo ¢ camoro Hayana 3aHATUH PEKOMEHJOBAaTh CTYJEHTaM OCHOBHYIO H
JIOTIOJTHUTENBHYIO JIUTEPATYpy, @ B KOHLIE CEMECTpa JaTh CIUCOK BOIPOCOB AJISl MOATOTOBKU K
IK3aMEHY.

Ha nepBoM 3aHATHM 1O JUCLUIUIMHE cIeyeT 0053aTeIbHO MPOMH(POPMHUPOBAThH
CTYJICHTOB O BUJI¢ U (hOpMax TEKYIIEH U MPOMEKYTOUHOH aTTeCTaIlui 0 AUCIHUILTHHE, CPOKAX
UX IPOBE/ICHUS, YCIOBHSIX JIOIMyCKa K MPOMEXYTOYHON aTTeCTalluu, IPUMEHSIEMBIX BUIaX
POMEKYTOUHOTO KOHTPOJIS.

N3noxeHne TEOpeTUUYECKOro MarepHaja JIOJKHO CONPOBOXKAATHCS HIUTFOCTPATUBHBIMU
npUMEpaMH, TIIATEITFHO OTOOPAHHBIMH TPENOJaBaTeIeM TaK, YTOOBI TEXHUYECKHUE TPYAHOCTH U
BBIKJIAZIKM TIPH PEIIEHUM 3aJauyd HE OTBJEKAIM OT TIJIaBHOTO: OCMBICICHUS WU U CyTHU
IpUMEHseMbIX MeTo/0B. ClelyeT Bcerja yKas3blBaTh NPUMEPhl MPAKTHUECKOIO NPUMEHEHUs
PACCMOTPEHHBIX HA 3aHATUAX YpaBHEHUH U HopMyl.

HpaKTI/ILIGCKI/IG 3aHATUA JOJIXKHBI OBITE OpTraHHU30BaHbI NPCIOAaBaTCIIEM TaAKUM 06pa30M,
YTOOBI OCTaBaJIOCh BpeMs Ha MEPUOJUYECKOE BBIOJHEHHE CTYIACHTAaMH HEOOJBILION
CaMOCTOSITENIbHOM paObOThI B ayAUTOPUH I IPOBEPKU YCBOCHHUS U3JI0KEHHOT0 MaTepHuaia.

[IpernonaBatenp, BeayUIMi NpPaKTUYECKUE 3aHATHSA, JTOJDKEH COINIACOBBIBAThH Y4eOHO-
TEMaTUYECKUH IJ1aH 3aHATHH C JIEKTOPOM, UCIIOJIb30BaTh €INHYIO CUCTEMY 0003HAUECHUH.

[IpernonaBatento crneayeT J00OMBATBCA CHCTEMATHYECKOM HENpPEpBIBHOW  pabOThI
CTYACHTOB B TCUCHHUEC CECMECTpPaA, H€06XOI[I/IMO BBISABJIATH CUJIBHBIX CTYJACHTOB U IIPUBJICKATh UX K
Hay4YHOI paboTe, K y4acTUIO B pa3HOT0 poJia OJIMMIINA/IAX U KOHKYpCax.

CTyneHT [OJDKEH OIIyIIaTh 3auHTEPECOBAHHOCTh IPENOojAaBaTeisi B JOCTHKEHHUU
KOHEYHOI'0 pe3yJibTaTa: B IPUOOPETeHUH 00YJaroIMMKCS IPOYHBIX 3HAHUH, YMEHUH U BIIaJIeHUs
HAKOIJICHHOW nH(pOpMaImei 17 peIeHus 3a/1a4 B PO eCCHOHATBHOMN e TeTbHOCTH.

1.1.1. OO0pa3zoBaTebHbIC TEXHOJTOTHH

[IpoBeneHME 3aHATHIA U aTTECTAIIMNA BO3MOXKHO B JUCTAHIIMOHHOM (popMaTte ¢ MpuMEHEHHEM
CHCTEMBI JUCTAaHIIMOHHOTO 00y4enus: yuusepcuteta (CAO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoin «MaremaTrka JIEKTPOHHBIX o0pa3zoBaTeiabHbIX pecypcoB (DOP) mo Bcem pasznmenam
IpOrpaMMsl (cM. 11. 4.4).

Ilopsipok npoBeneHus paboT B AMCTAHIIMOHHOM (hOopMaTe YCTaHABIMBAETCS OTIEIbHBIMU
pacmnopsuKeHUSAMU TPOpPEKTopa Mo yueOHO paboTe W/HIM LEHTPOM YyueOHO-METOIUYECKOi
paboTHI.

Mertoanyeckne yka3aHusi AJ1s1 00y4aOUIUXCS M0 0CBOCHHIO
AUCHMIIIMHBI

Pa3nea 1: nuddepenunanbHoe ucuucjieHne GyHKuuii 0HONH MepeMeHHO

[Tpu u3yuenun nudhepeHImaibHOTO HCUUCICHUS PYHKITUN OAHOM IEpeMEeHHOM oOpaTHTe
BHUMAHHC HA MOHATHUC IIPCACIIa (I)YHKI_[I/II/I B TOYKE U METOAbI €0 BBIYUCJICHUA. Hpez[en — OJJHO U3
OCHOBHBIX TOHSTHIH MaTeMaTHYECKOrO aHanm3a. [Ipu BBIYMCICHUU TpenesioB (QYHKIMH HAJO,
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OBJIA/IETh TEXHUKOM PEIICHNUs 3a/1a4 Ha BBIYUCICHUE MIPECIIOB, HAI0 3HATh JIBAa 3aMeyaTeIbHbBIX
npenena, TabauIly SKBUBAJIEHTHBIX O€CKOHEUHO MaJIbIX, MPaBMIIo JlonuTans, pa3IudHble IPUEMbl
PacKpbITHSI HEONPEAETICHHOCTEH B 3aBUCHMOCTH OT BUAAa (YHKIMU WU PEIIUTh JOCTATOYHO
OOJIBIIIOE KOJIMYECTBO 3a/1a4.

[Ipu u3ydeHHu TeM, MOCBSIICHHBIX MPOM3BOJHON W auddepeHurany (QpyHKIUH, HAI0
OCMBICJIMTh UX T€OMETPUYECKUIN CMBICII, TOHUMATh pa3finiue Mexay HUMU (nuddepeHuan - 3To
TJIaBHAs JIMHEHAs yacTh npupamieHus GyHKuuu). TBepao 3HATh (Kak TaOIUIly YMHOKEHHS)
dbopmynel  nudepeHIUpoBaHUS ~ OCHOBHBIX  JJIEMEHTAPHBIX  (QYHKIMH ©  TpaBuja
muddepeHpoBanus (Bce, KOHEUYHO, HO OCOOCHHO MpaBuio Aud(epeHInpoBaHus CIO0XKHOM
byHKINN).

OOpaTuTe BHUMaHKE TaKXe Ha 0coOeHHOCTH auddepeHunpoBanus QyHKIUI, 3a1aHHBIX
B HESIBHOM (popMe, mapaMeTpHUecKH, Ha prueM JorapupmMudeckoro nuddepeHImpoBaHms.

Crnenyer 4YeTko 3HaTh M YMETh MPHMEHATh AJITOPUTM HUCCIEAOBaHUS (QYyHKIMA u
MOCTPOEHUS TpaUKOB: ONPECIICHIE TOUYEK pa3phiBa (M UX KJIacCU(PHUKAIINIO), aCUMIITOT Ipaduka
(BepTHKaIbHOW, HAKJIOHHOW, TOPU3OHTAJIBHON), HEOOXOAWMBIE M JOCTATOYHBIC YCIOBHUS
MOHOTOHHOCTH (DYHKIIHH, CYIIECTBOBAHUS JIOKAJILHOTO 3KCTPEMYyMa, POMEKYTKOB BBIITYKJIOCTH
¥ BOTHYTOCTH (DYHKITMH U TOYEK reperuoa.

Paznen 2: nudppepenunanbHoe ucuncieHne GyHKIUI HECKOJIbKHX NMePeMeHHbIX

[Ipyn wm3ydeHWH HaHHOTO pasaena oOpaTUTe BHUMAHUE HAa TO, 4TO (YHKIHUS JBYX
MEPEMEHHBIX MMEET HATrJISIIHBII Te€OMETPUUYECKUH CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
MPOCTPAHCTBE

Hano ocMbICIUTh MOHSATHS YaCTHBIX NPOU3BOAHBIX W TMONHOrO nuddepeHnmana u
OCOOCHHOCTh WX BBIUMCJICHHSI, OBJIAJIETh TEXHUKOW BBIYMCICHHUS MPOU3BOJIHBIX OT CIOXKHOU
(GYHKIIMM HECKOJIBKHMX INepeMeHHbIX. CneayeT oOpaTuTh BHHUMAaHHME Ha TO, YTO JUIS (QYHKIUHU

z=12z(X,y) cMelIaHHble YaCTHbIE MPOM3BOAHBIE BTOPOTO MOPAIKA PABHBI MEXIy COOOii:
2 2
0°z 0“z
oxody  OyoOx
JInst yHKIIMY HECKOIBKHUX TIEPEMEHHBIX CKOPOCTh U3MEHEHUS ()YHKIIMH B TPOU3BOIHLHOM
HANpaBJICHUU XapaKTepU3yeTcs IMPOW3BOAHOM IO HANpaBICHHIO, a HaWOOJbIIAS CKOPOCTh
n3MeHeHus1 GyHKIUK OyAeT B HANPABJICHUH BEKTOPA TpaJleHTA.

Crnenyer oOpaTuTh B 9TOW TeMe BHHMaHHWE HAa HEOOXOAMMOE W JOCTATOYHOE YCIOBHUS
CYILIECTBOBaHMS dKCTpeMyMa (PYyHKIIUH HECKOJIBKUX NEPEMEHHBIX.

(reopema IlIBapia), To ecTh MOPAIOK MU PEPEHIMPOBAHNS HE UMEET 3HAYCHHUS.

Pa3nen 3: uHTerpajibHOE HCUMCICHHUE

B wuHTEerpanmpbHOM HCUMCICHWUW pemIaeTcs 3ajada, oOpaTHOW TOM, KoTopas
paccmaTpuBanach B iudpepeHnatbHOM HCUUCICHUN: HEOOX0AMMO HAWTH JIJIsl JAaHHOU (DYHKITHH
f(x) Taxyro dyHKImIO, IPOM3BOAHAS OT KOTOPOii 6bla GBI PaBHA 3aJaHHON. HTErpHpoBaHHe

(GYHKLINH — JOCTATOYHO CJIOXHBIM pa3ien MaTeMaTUKH, OBJIa/leTh KOTOPBIM MOKHO TOJIBKO, €CITU
CTYJEHT «BO3bMET» JIOCTATOYHO OOJIBIIIOE KOJTUYECTBO MHTETPAJIOB PA3HOI0 THIA.

Hano TBepno 3HaTh TaOMUIly MHTETpajioB OT OCHOBHBIX 3JEMEHTapHBIX (DYHKIIHM,
OCHOBHBIE METOJIbl MHTETPUPOBAaHUS (3aMEHa [EPEMEHHOM, IMOJABEJEHUE TMOJ 3HaK
muddepeHnyana, HUHTETPUPOBAHME IO YacTAM, IPHUEMbl BBIUMCIEHUS MHTETpajioB OT
paMoHaNBHBIX IpOo0Oei, OT pa3HOTO THITA TPUTOHOMETPUIECKUX (PYHKIIN).

Hano ocMBICIHTE €IMHCTBO MOAXOJAa K TIOCTPOEHUIO OIpPENEICHHBIX, KpaTHBIX,
KPUBOJINHENHBIX, TOBEPXHOCTHBIX MHTErPAJIOB — IOCTPOEHUE HEKOTOPOIl MHTETPaJIbHON CyMMBI
Y TIPEJEIIbHBIN IEPEXO.
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3HaTh T€OMETPUYECKHI CMBICT U OCHOBHYIO (OPMYJY BBIYUCICHHS ONPEAETICHHBIX
uHTerpanoB — ¢opmyny Herotona — JleiiOnuna, reomerpudeckue U GU3NIECKUE TPHIIOKEHUS
OTIPENIeICHHBIX M KpPAaTHBIX WHTETPajioB, YMETh HAXOIUTHh IIOUIA[b IUIOCKOW (UTYpBI, UIUHY
KPHUBOH, 00BEM | TUIOMIA/h IIOBEPXHOCTH TEIl BPALICHHUSI.
7. ®OH/ OLICHOYHBIX CPEACTB
7.1. MeToabl KOHTPOJISI 1 OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHMsI
Jlisi KOHTpOJIST YCIIEBAEMOCTH M KadyecTBa OCBOCHUS JMCIUIUIMHBI HACTOSIIEH MpPOTrpaMMOii
NPEeNyCMOTPEHBI CIIEAYIOIINE BUABI KOHTPOIIA:
— KOHTPOJb TEKYIICH yCIIeBaeMOCTH (TEKYIIIUH KOHTPOJIb);
— TMPOMEKYTOYHAsSI aTTecTalys (9K3aMeH).

Ne i/t

Buna xonTpons
pe3yJIbTaTOB
oOydeHus

HanmenoBanmue
KOHTPOJIA
pe3yJIbTaTOB
00yUYeHHSs

KpaTkas xapakrepucTuka KOHTPOJIS
pe3yIabTaTOB OOYUCHHS

Pacuerno-
rpadguveckas
paborta

Texymmit

OO6yuatonmiics B TE€YECHHE cemecTpa
CaMOCTOSITEJILHO BBITIOJIHACT Psil PAacYETHO-
rpadgudeckux padbor mo Teme pazxaena. [lpu
MIPOBEPKE IPETIOIaBATENb OIICHUBAET KAa4eCTBO
oopmIIeHHs, TPAaBUIBHOCTb PACYETOB.

KonTponsHas
pabota

Texymun

Pemenue KOHTPOJIBHOU paboThI
OCYLIECTBIIICTCS HA IOCIEAHEM  3aHATUU
uzydaemoro paszaena. KoHrponbHas pabota
BBIITIOJIHSETCS MHJUBUIyaJIbHO KK JIbIM
crynenToM. Ilpu mnpoBepke npenonasaTenb
OLICHUBACT  IPAaBWIBHOCTh  IIPOM3BEIEHHBIX
pacyeToB.

Tect

Texymun

TectupoBaHre TMPOBOAUTCS HA IOCICTHEM
3aHATUM H3y4yaeMol Tembl. TecTUpoBaHUE
ocyuiecTBiusercs, JuO0  TpU  [OMOIIU
KOMITBIOTEPHON CHCTEMbI TECTHPOBAHMUS, JTHOO C
WCIIONIb30BAaHMEM BBIJAHHBIX TECT-33JaHHi Ha
OyMaxxHOM Hocutene. B pamkax TectTupoBaHUs
IpoBepsieTCsl 3HAaHNE TEOPETUUECKON Oa3bl.

DK3aMeH

[TpoMexxyTOUHBII

[MpomexxyTouHasi aTTecTanys OOYYalOUINXCS B
dopme sSK3aMeHa MPOBOAMTCA MO pPE3yIbTaTam
BBITIOJTHEHHsSI BCEX BHJOB Yy4eOHOW paloThI,
MPEyCMOTPEHHBIX YU€OHBIM IJIAHOM T10 JaHHOMN
JUCLUIUINHE,  OpU  3TOM  yUHUTHIBAIOTCS
pe3yJIbTaThl TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH B
TedeHune cemectpa. OleHKa CTETIeHN JOCTHKEHUS
0o0y4JaIUMHUCA  TUIAHUPYEMBIX — PE3yJbTaTOB
o0ydyeHHs 1O  JUCHMIUIMHE  NPOBOJUTCS
MpenojaBaTesieM,  BEAYLUIUM  3aHITHS 1O
TUCITUIIMHE METOAOM JKCHepTHOU oreHku. [lo
UTOTaM  TPOMEXKYTOUYHOM  aTTecTaluu IO
JUCLUIUIMHE BBICTABIISETCS OLEHKA «OTIMYHOM,
«XOpOILOY, «YJIOBJIETBOPUTEIHLHOY W
«HEYJOBIECTBOPUTEIHLHOY.

7.2. lllkania 1 KpUTEpPUH OLCHUBAHMS Pe3yJIbTATOB 00y4eHus!
[Toka3zareneM OICHMBAaHUS KOMIICTCHIIMH Ha pa3IMYHBIX dTamax MX (OPMHUPOBAHUS SBISCTCS
JTOCTIKEHHE 00yYarOIIMMHUCS TUIAHUPYEMBIX PE3YIbTaTOB O0YUYCHHS IO TUCIUTIINHE (MOIYITIO).

KpuTepun onneHuBaHuA
IToka3aTean
HeynoBjeTBOPUTEJIHLHO | YI0OBJETBOPUTEIbHO Xopomio OT1au4HO
3HATD: OO6yyaromumiics OObyyaromumiics Obyyarommii | O0yyaromu
JICMOHCTPHUPYET MOJTHOE | IEMOHCTPUPYET cs Hcs
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TEOPETHUECKUE | OTCYTCTBHUE WU HETOJIHOE JEMOHCTPHPY | AEMOHCTPHU
OCHOBBI HEJI0OCTATOYHOE COOTBETCTBUE €T YaCTHYHOE | pyeT
MaTEeMaTHYeCKO | COOTBETCTBUE CIEeIyIOIINX 3HAHUN: | COOTBETCTBHE | TIOJTHOE
ro aHaJIM3a. CIIETyIOIIMX 3HAHUM: TEOPETUYECKHE CIIEIyIOIINX | COOTBETCTB
TEOPETHYECKUE OCHOBBI | OCHOBBI 3HAHHA: ne
MaTEMaTHYECKOTO MaTEMaTHYeCKOTO TEOPETHYECK | CIEAYIOIINX
aHanM3a. aHaM3a. ue 3HAHMIA:
MaTeMaTHyeC | TEOpeTHYeC
KOTO KHE OCHOBBI
aHaIM3a. MaTeMaTH4e
JlomyckaioTe | CKOro
s aHaiu3a.
He3Hauutenb | CBOOOIHO
HbIE OUIMOKH, | OTIEpUPYET
HETOYHOCTH, | MPHUOOPETEH
3aTPYJHEHUS] | HBIMU
npu 3HAHHUSIMH.
AHATUTUYECK
ux
orepanusx.
YmeTn: OOyuarommiicst He ymeer | OOydJaromuiics Oobyvarommii | OOygarorm
pelaTs 3aja4i | MU B HEJOCTATOYHOMN JEMOHCTPUPYET cs e
U YIIpOKHEHUS | CTENECHHU yMEeT: HETOJTHOE JEMOHCTPHUPY | IEMOHCTPHU
UCIIOJB3YS pelaTth 3aa4u u COOTBETCTBHUE €T YaCTUYHOE | pyeT
OCHOBHBIC YIOPaXKHEHUS UCTIONB3Ys | CASAYIOMIMX YMEHUN: | COOTBETCTBHE | IMOJTHOE
METO/IBI, OCHOBHBIE METOJIbI, pemiaTth 3a1a4u u CIEIyIOMINX | COOTBETCTB
U3yYCHHBIC B U3YyYEHHBIE B Kypce YOpaKHEHUS YMEHHI: ue
Kypce MaTeMaTH4eCKOro UCIIOJIb3YSl OCHOBHBIE | pellaTh CJIETYOIINX
MaTeMaTUYeCKO | aHaJIu3a. METO/TbI, U3YYCHHBIC B | 337291 U YMCHHIA:
ro aHaJIM3a Kypce YOpaXHEHUsS | peliaTh
MaTEeMaTHYeCKOTo UCTIONB3YS 3a/1a4u v
aHau3a. OCHOBHBIE yHIpaxxHEeHH
Honyckatorcs METO/IbI, s
3HAYUTEIbHBIE W3YYCHHBIC B | UCTIONB3Ys
OILIMOKH, MPOSIBIISIETC | Kypce OCHOBHBIE
HEJ0CTaTOYHOCTh MaTeMaTH4ec | METOJIbI,
YMEHHH, 10 PAITY KOTO W3YYCHHBIE
MOKa3aTese, aHaIM3a. B Kypce
oOyJaromuics YmMmenus MaTeMaTude
UCIIBITHIBAET OCBOEHBI, HO | CKOTO
3HAYUTEITHHBIC JOTTYCKAIOTCSI | aHAJIM3a.
3aTpyIHEHUS TIpU HezHauyntens | CBOOOIHO
OTIEpUPOBAHUU HBIC OIMOKH, | OTIepUpYeT
YMEHUSIMH MPU X HETOYHOCTH, | MPHUOOpPETEH
MepeHOCE Ha HOBBIE 3aTpyIHEHUS] | HBIMHU
CUTYaIIUH. npu YMEHHSIMH,
AQHAIUTUYECK | MPUMEHSIET
ux UX B
oTepanusix, CUTYaIUIX
nepeHoce MTOBBILICHHO
YMEHHUH Ha 51
HOBBIE, CJIOHOCTH.
HECTaHJapTH
BIC CUTYAIIUH.
Baagern: OO6yyaromumiics He | OOyuaromuiics B Obyuvarommii | O0yyaromu
HaBbIKaMU BJIa/ICET WIH B | HEJOCTaTOYHOM Csl YaCTUYHO | Hcs B
IPUMCHCHUS CTEIEHHU BJIAJICET: BIIAJICET: TIOJTHOM
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MaTeMaTHYeCKO | HEIOCTATOYHON CTENEeHH | HaBBIKAMU HaBBIKaMU o0Beme
ro aHaJIH3a K BJIQ/ICET PUMEHEHUS NPUMEHEHUS | BIAJICET:
€CTECTBEHHOHA | HABbIKAMU MPUMEHEHUSI | MaTeMaTHYECKOTO MaTeMaTH4eC | HaBbIKAMU
YYHBIM JIMHEHOI aHaJn3a K KOr'0 aHaju3a | IPUMEHEHU
(pu3mueckum 1 | MaTeMaTHYECKOTO €CTECTBCHHOHAYYHBIM | K o
TEXHUYECKUM) | aHaIm3a K (pusnyeckum u €CTECTBEHHO | MaTeMaTH4e
3a/1a4am. €CTECTBEHHOHAYYHBIM TEXHUYECKUM) HAyYHBIM CKOTO
(pusnueckum u 3a/1auam. (pusnueckum | aHanmm3a K
TEXHUYECKHUM) 3a7adaM. | OOyuqarommiics " €CTECTBEHH
UCTIBITHIBACT TEXHUYECKUM | OHAYYHBIM
3HAYMTEIIbHBIC ) 3aa49aMm. (puznyecku
3aTpyJIHEHUS NpU HaBbiku MU
MPUMCHCHUY HAaBBIKOB | OCBOCHBI, HO | TEXHUYCCKHU
B HOBBIX CUTyaI[UsIX. | JIOIYCKAIOTCS | M) 3a/1ayaMm.
HezHauutens | CBOOOIHO
HbI€ OIINOKH, | IPUMEHSIET
HETOYHOCTH, | MOJTyYCHHBI
3aTpyIHEHUSI | € HABBIKU B
npu CUTYaIUsAX
AQHAIUTUYECK | MOBBILICHHO
ux "
orepanusx, CJIO’KHOCTH.
nepeHoce
YMEHHUH Ha
HOBBIC,
HECTaHJIAPTH
bI€ CUTYAIIUU.
Ilkana oneHNBaHUS TeKYIIero KOHTPOJIA.
HaunmenoBanue KOHTpOJIsS 1
KaJia OLIEHUBaHUS Onucanue

pe3yJIbTaTOB 00YYCHHS

PacuetHo-rpaduueckas pabota

OtinnyHo — PadOora cnana B
CpPOK, pacueTHast 1
rpadudeckas 4acTu
BBITIOJTHEHBI BEPHO, JTNOO
UMEIOTCSl HEI0UEThI, He
BIIHMSIONINE Ha KOHSYHBIH
pe3yJbTar.

XopoIo — pacueTHasi 4acTh
BBITIOJIHEHA BEPHO, B
rpaduueckoi 4acTu ecTh
3aMevaHus

Y IOBNETBOPUTENHHO — B
pacyeTHOM YacTH €CTh
3aMeYaHus, METOJT
BBITIOJIHEHHS TpaduiaecKoit
YacTH BbIOpaH BEPHBII
HeynosnerBopurenbHO — B
pacueTHOH U rpaduUecKoi
4acTsX e€CTh rpyObIe
3aMeyaHusl.

3amanue Ha PI'P BrigaeTcs Ha
MIEPBOM 3aHITHH
COOTBETCTBYIOIIETO pa3zena
NUCIHIUINHBI U COAETCS 110
OKOHYaHHUH U3YUYEHHUS
COOTBETCTBYIOILIETO pa3eia
gucnumniuHel. PI'P 0oimkHEL
OBITH BBIIIOIHEHEI U
0(hOpMIICHBI B COOTBETCTBHUH C
TpeOOBAHUSIMU METOIUIECKUX
yKa3zaHui kadeapsol.

KonrponsHas padora

OTtnnuHo — PaboTa BEICOKOrO
KauecTBa, YPOBCHb
BBITIOJTHCHUS OTBCUYACT BCEM
TpeOOBaHUSIM, TECOPETUUCCKOE

3ammra TeMbBI BKIFOYAET
perieHue 3a1a4 B ayJIMTOPUH B
TE€YEHUE OJHOU Iapsbl U
MIPOXOJMT MOCJE U3YUECHHS
COOTBETCTBYIONIETO
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coJiep>KaHHe Kypca OCBOEHO
MOJTHOCTHIO, 03 TPOOEIIOB,
HE00XO0/IMMBbIE IPAKTUYECKHE
HaBBIKH Pa0OTHI C OCBOCHHBIM
MaTepuagoM chopMHUpPOBaHBHI,
BCE MPETyCMOTPEHHBIE
OporpaMmMoil o0ydeHus
yueOHBbI€ 3aJJaHHsI BBITIOJHEHBI,
1100 HEKOTOPBIE U3
BBITOJIHEHHBIX 3aJJaHUN
coJiepXKaT He3HAUNUTEJIbHbIE
OILINOKHU

Xopomo — YpoBeHb
BBITIOJIHEHHSI pa0OTHI OTBEUACT
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHMI, TEOPETUIECKOE
CoJIep>KaHHe Kypca OCBOEHO
YaCTHYHO, HO MPOOEIbl HE
HOCST CYIIECTBEHHOTO
xXapakTepa, He00X0IUMbIE
NPaKTUIECKUE HABBIKUA PaOOTHI
C OCBOCHHBIM MaTE€pPHaJIOM B
OCHOBHOM C(hOPMHUPOBAHBI,
HEKOTOpBIE BUIbI 3a/1aHUI
BBITTOJIHEHBI C OIINOKAMH.

Y 10BIIETBOPUTEIIBHO -
Teoperuueckoe conepkaHue
Kypca OCBOCHO YaCTUYHO,
HE0OXOIMMBIE TIPAKTHIECKUE
HaBBIKU PaOOTHI HE
c(hopMUPOBaHBI, OOJIBITUHCTBO
IPEIyCMOTPEHHBIX
IIPOrpamMMoOi 3ajaHui He
BBINOJIHEHO; TIPU
JIOTIOJTHUTEBHON
CaMOCTOSITEIIbHON paboTe Haf
MaTepUajoM Kypca BO3MOXKHO
MOBBIIICHHE KaYyecTBa
BBITOJIHEHUSI YU€OHbBIX
3aJaHuH.
HeynosnerBopurensHo -
Teopernueckoe coaepraHue
Kypca He OCBOCHO,
HE00XO0IMMbIE MPAKTUYECKUE
HaBBIKU pa0dOThI HE
c(OpMHUPOBAHBI,
peayCMOTPEHHBIE
IIPOrpamMMoOM 3aaHus He
BBINIOJIHEHBI

paszaena. bunerel COCTOAT U3
BOITPOCOB, MO3BOJISOIIUX
OLICHUTH C(HOPMUPOBAHHOCTH
koMneTeHnui. Ha oTBeTEI
orBoauTcA 1,5 gaca.

TectupoBaHue 110 NPONAECHHON
TEME

Tect conepxur 20 3agaHui,
NpaBUIIBHBIN OTBET Ha 1
3aJlaHUE COOTBETCTBYET |
6auty. Bpems TectupoBanus —
30 munyT. CTyIEHTY
NPEIOCTABIISCTCS JIBE TIOMBITKA
JUTSI TIPOXOJKJICHUS TECTA.
MaxkcuManbHas OIeHKA 3a TECT
— 20 6amnoB. Tect cunraeTcs

TectupoBanue
OCYILECTBIIACTCS, TU00 MpH
MOMOIIY KOMIIBIOTEPHOI
CUCTEMBI TECTUPOBaHMUSI, TUOO
C MCTOJIb30BaHUEM BBIJAHHBIX
TeCT-3aJaHui Ha OyMaKHOM
Hocurene. Bpems
tectupoBanus 30 MuH. 3aTeM
OCYUIECTBIISIETCS] IPOBEPKA
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YCIICUTHO TIPOWICHHBIM, €CIIH
CTyJeHT jan He MeHee 60%
MPaBUJIBHBIX OTBETOB (HaOpa
He MeHee 12 0aoB).

TECTa OK3aMCHATOPOM U
BBICTABJIACTCA OLICHKA
COIrJIaCHO METOAHNKE
BBICTABJICHUS OLICHKH.
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HIkana oueHMBaHUS NIPOMEKYTOYHOM ATTECTAUMM: IK3AMEH.

[IIxana orteHuBaHUA

Onucanue

OTIIMYHO

BrinmonHeHs! Bce BUABI yueOHOU paboThl, TPEeTyCMOTPEHHbBIE YUeOHBIM
miaHoM. CTyIeHT AEMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHUH,
HAaBBIKOB TMPUBEJACHHBIM B TaOMUIAX TIOKA3aTesiM, ONEPUPYET
HpHOGpeTCHHBIMI/I S3HAaHUSMHU, YMCHUAMU, HABBIKAMH, IPUMCHACT UX B
CUTYallUsAX TMOBBIIICHHOW CIIOKHOCTH, HE HCHBITHIBACT 3aTPyAHEHUN
MIPU AaHATTUTHYECKUX OTepalusixX, IepeHoce 3HaHU 1 YMEHUH Ha HOBBIE,
HCCTAaHAAPTHBIC CUTYaAllMH.

Xopomo

BrinonHeHs! Bce BUIBI yueOHOM pabOTHI, IPeAyCMOTPEHHBIE yUeOHBIM
wiaHoM. CTyZEeHT @eMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUIA,
YMEHUH, HaBBIKOB ITPUBEACHHBIM B TA0JIUIIAX TOKA3aTEINsIM, ONIEpPUPYET
nproOpEeTEeHHBIMU 3HAHUSIMH, YMEHUSIMH, HABBIKAMH, TIPUMCHSIET UX B
CUTyallMsIX TIOBBIIIEHHOM CclIo)kHOCTU. [Ipm 3ToM MOryT OBITH
JIOMYIIEHBl HE3HAYNTEIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHEHUS IPU
AHAIMTHYECKUX ONepanusix, MepeHoce 3HaHUM W yMEHHH Ha HOBBIC,
HECTaHIAPTHHIC CUTYAIUH.

Y 10BIETBOPUTEIBEHO

BrinonHeHs! Bce BUIBI yueOHOM pabOTHI, IPeayCMOTPEHHBIE yUeOHBIM
wiaHoM. CTyAEHT JIEMOHCTPHPYET HENOJHOE COOTBETCTBUE 3HAHUIA,
YMEHUH, HaBBIKOB NPUBEIACHHBIM B Tal0nMuax IoKa3aTessM,
JIOITyCKAIOTCA 3HAYUTEIbHBIC OIIMOKH, TPOSIBISETCS OTCYTCTBHE
3HAHUH, yMEHUH, HaBBIKOB I10 Py IIOKA3aTeIed, CTYJEHT UCIIBIThIBAECT
3HAQUUTENbHbIE 3aTPyJHEHHUS TIPH ONEPUPOBAHUM 3HAHUSAMU U
YMEHUSIMU NIPU UX NIEPEHOCE HAa HOBBIE CUTYAllUU.

HeynosnerBoputenbHo

He Bemmomnen omuH wim  Oosnee BHIOB y4eOHOU  paboThI,
NPEIYyCMOTPEHHBIX y4eOHbIM MaHoM. CTYyIeHT JeMOHCTPHPYET
IIOJIHOE OTCYTCTBHE€ WJIM HEAOCTAaTOYHOE COOTBETCTBUE 3HAHMU,
YMEHUH, HaBbIKOB NPUBEIACHHBIM B Tal0nMuax IoOKa3aTessM,
JIOTIYCKAlOTCS 3HAUYMTEIbHbIE OIIMOKH, TPOSIBISETCS OTCYTCTBUE
3HAHWM, YMECHMM, HABBIKOB 110 PsAy IIOKA3aTENEH, CTYJEHT HE MOXET
ONEpUpPOBATh 3HAHWAMM U YMEHMSAMHM NPU UX IIEPEHOCE HA HOBBIE
CUTYaLINH.

7.3 O1ieHOUHBIE CpENICTBA

7.3.1 Tekymuii KOHTPOJIb

KommiiekT 3axanmii

AJISl BBINIOJIHEHHSI pacdyeTHO-rpadgudeckux pador (PI'P)

IO AUCHUIIIIMHEC «MareMaTHYeCKHH aHAJIN3»

Teopus npenenos n nuddepeHunpoBanue GyHKUMH OTHOM NepeMeHHOM

1. Haiftu npenensi:
i (2 — n)2 —(1 + n)2
o (1 + n)2 —(2 — n)2

3

_ (2n*+3Y
lim| ——
noo\ 2n” +1

. 2xP+11x+15
lim —————.
x—>-3 x+3

2n+1 _ 5n71
m-————
- 3n+2 +5n

fim Jn+2-38n’+3

n—w® In+5+n

limn(\/n2+l—n), 1im(n_10)w

n—>x0

noe\ p+l
. 4x*
lim———.
x>0 gin~ 3x
. sin3x . ctg7x
lim > lim (1 — 3x)

x—0 1 _ ex x—>+0
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0, x<-rx
2. UccnenoBaTh Ha HEMPEPHIBHOCTH U BBIMIOJIHUT YEPTEXK: ¥ =4Sinx, —7 <x <0

7, x>0

3. Haiitu npou3BoHYyI0 QyHKIUH:

2(3x3+4x2_x_2)' y = Inarcsin/1-e*".

y:

151+ x
. . . 32 +1
gx—Clgx = 3
y =arctg————. 3t
V2 R
=sin| —+1 |.
cosb6x

y = arctg’ 1 inin2x

V1-2x7
y=arctg’ In Jx y:(\/;)

x+2
3

. x
sin(x—2y)+—="7x x=e"'cost, y=e' cost
y

4. CocTaBUTh ypaBHEHUS KacaTEIbHOW M HOPMaJU K JaHHOW KPHBOH B TOYKE C aOCLUCCOH X, :
2
y=x" +8Jx-32, x,=4.

Y 3sin(12x+1)

1
— 2
5. TIpoBeCTH TOJTHOE UCCIIEAOBAHNIE U MOCTPOUTH rpaduk f (x)=x" +—

@OYHKINH HeCKOJILKUX NepeMeHHbIX
x> +3y°
Xy

"o,

[V "
1. Haiitu yacTHbIE NPOU3BO/HBIE BTOPOIO MOPAIKA, yOEIUTHCS, UTO z, =z !

2

2. Haiitu rpanuent gyHkimu z = f(x,y) BTouke M (xy,V,): 2= yT , M,(4,6).
X

3. MccnenoBath Ha 3KCTPeMyM (GYHKIHIO z =X —X+ )" +2y .

HNHurerpuposanue
BLIYHCINTE HEONpeaeIeHHbIe HHTErPajbl
dx - X

_— x-2"dx, (x+l)e dx, ([xcos3xdx, [e'cosxdx,

el J I J
x+18 in’
: dx - dx ’ J‘ dx J);—de, jsmzxdx’
x*—6x+18 x*+6x+5 (x—6)(x+2) x°+3 cos” x

Borunciantob ONpPEACTCHHBbIC NHTEIPAJIbI

76 1 dx ! e dx
3sin® xcosxdx, , (x—1)e*dx, S S

g g\/1+3x g {x«/7+lnx

6 dx 2 1+ x? < dx Lx? +2x

[—F—. I dx, [ [——dx,

11+4/3x-2 S arctgx 1(3x+5) 0o x”+1

«/5 3 2 7.6 1

jxgdx, [V4—x*dx, JSsinzxcosxdx, j d ,

0 1I1+x2 0 0 0 1+3x
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1 &
dx
J(x—l)exdx, I—
0 L XA 7+ 1nx
HecoO0cTBeHHbIE HHTErPAJIbI
1. YkaxuTte, Kakoil U3 HeCOOCTBEHHBIX HHTETPAJIOB SBJISETCS CXOISIIIMCS

OJO\/;dx, Tx’3dx, of\/x_sd)c.
1 1 1

o0
2. Beruuciauts HHTErpaj, yCTaHOBUTH €TI0 CXOAUMOCTb UJIN PACXOAUMOCThb J. 1
—o 1+ X

2

oo
3. BbIuMCIHUTD HHTETPAN, YCTAHOBUTH €r0 CXOJUMOCTD HIIU PACXOAUMOCTh [In xdx
1

a dx
4. BBIYUCIUTE HECOOCTBEHHBIN HHTErPAJI IT, YCTaHOBUTB €T0 CXOJAUMOCTD HJIH
04/x

pacxoiIuMOCTb.
1
dx
5. BeruucnuTh HeCOOCTBEHHBIN MHTErpall | — , YCTAHOBUTH €0 CXOJUMOCTb HIIA
OX
PacxoIUMOCTb.

Kparnbie uaTerpaJbl
1. I3MeHNUTh NOPANOK UHTETPUPOBAHUS B IBOTHOM MHTETpaJIe

2 6—x 1 2—-y
a. Idx Jf(x,y)dy, b. Idy If(x,y)dx.
0 2x 0 J;
2. Boruncnuth ”(10 — x> = y*)dxdy, D = {(x, y)| 1<x<2, 0<y<2}.
(D)

3. Berunciaurhe
J‘J.(12x2y2 + 16x3y3)dxdy;
D

D: x=1,y=x2,y=—\/;.
4. BeucIuTh

[[(x* + y)dxdy, D — MHOXECTBO TOUYEK MIOCKOCTH, OTPAHMYEHHOE JTUHUSIMH
(D)

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

5. Haiitu nnomaap Gurypsl, orpaHUU4€HHON TaHHBIMU JTHHUSIMH

y=3/x, y=4e',y=3,y=4

6. Haiftu mnomanp GUrypsl, orpaHHIEHHOMN IMHISIME ) = X, y=—x+2

8. HaiiTi 006bem Tena, momy4eHHoro BpaieHueM Bokpyr ocu OY ¢urypsl, orpaHu4eHHON
muHESIME Y =X, y=1, x=0.

9. Haiitu o6beM Tena, moy4yeHHOTo BpalieHueM BOKpyr ocu OX (urypsl, orpaHi4eHHOM
IMHEAMH Y =X, Y =X.

KonTtposabHbie padoThl (IpuMepbI)

Bapuant

1. ITocTpouts rpaduk: y =3cos2x

2. Haiitu npenensr:
1 lim(S—n)2+(5+n)2 ; l-cos2x X =x—x=2
" (5-n)" =(5+n) 0 g2 ] =250 = 2x% +x -2




1

2 2
4) hmx;x_1 5) hi (m] 6) lim(x—\/xz—x+l)

=2 In(x—1) -0\ 1+ xcosx X0
—-x, x<0

3. HccnenosaTh Ha HENPEPHIBHOCTD U BBINOIHUTB 4epTexk: y =4 x°, 0< x <2

3, x>2
Bapuant
1. HaiiTu npousBoauyto V. :
a) y=arctg’ In 0) y= (\/;)
x+2
x3
B) sin(x—2y)+—="7Tx r) x=¢"'cost, y=e' cost
. (1 1
2. Haitru lim| ——
o\ x o arctgx
1
3. TIpoBecTH TMOTHOE UCCIIEAO0BAHNME U OCTPOUTH rpaduk f (x)=x" +— .
x
Bapuanr.
ou
Nel. BBIYUCIHTE TPOM3BOAHYIO IO HAPABIECHHIO 8_ ¥ HAlTH MOJyJIb BEKTOPA IPaJUEHTa ISt
S

X 3
byskmun U = 2xy + T +z” B1ouke A(6;9;1) B HanpaBnenun, cocTaBIAIOMEM C OCIMH
Y

T
KoopauHat yriael COSOX = —, COSﬁ ==, y<-—_.
7 7 2
Ne2. Hecnenosarts Ha sketpemym dyrkmiro z = xy(1 —4x* —4y) -5,
. dz
Ne3. z=In(y—x*), x=+/sint, y=cost. Haiitn Z
t

Bapuant
Boiuucnumoe:

2. |(2x+1)-1n xdx .

——

16
d
1.[\/_:.

3 JBXZ 4 . 4 J-sm 3X SJ- 2x-1

—dx.
X2+4X cos 3X N
1. BoruncnuTe MHTETpaib:
J.xe_x2 dx . J-L

1 . X-+/In x
N306pa3uth 001acTh MHTETPUPOBAHUS M U3MEHHUTH MOPSIOK WHTETPUPOBAHUS B MOBTOPHOM
WHTErpase
0 252
[ ax j fx, y)dy.
-4

0
Beraucnute miomans GUryphl, OTPaHMYCHHOH JIMHUSAMH
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y=2-x, y=x

BapuaHT 3a1aHHil TPEHUPOBOYHOI'0 TECTA.
3agaun

_ arcctg%/; dy—?
X

1 yactb l. y=sinlnx, y',y"-? 2.y

y=3x>+xe*,x,=2,Vx =0,1, Vy -2

4. HaiiTi poM3BOAHYIO V.

a) y= S;Sin“ x-3 6) y:xarctg7x
X

B) ¢” +2 = cos3x T) X =Ccost+sint, y=sint—zcost

X
5. Miccnesoats Ha sketpeMyM [ (x)=(x— 3)2 (x-5).
er

6. HaiiTu naTepBaibl MOHOTOHHOCTH ) = —.
X

3
. X
7. Haiitn Hanbospliiee, HaMMeHbIIIee 3HaueHue pyHKIuu [ (x) = 3 16x Ha oTpe3ke [—5; 1] .

8. TTocTpouTh KacaTebHyIo K rpaguky GpyHKIuMu [ (x) =3arccosx’ B TOUKe x = % .

2 yacThb 9. Haiitu npegnenst:
2 2
) 3+n) —(2+n . 240y — 3 )
1) hm( )2 ( )2 2)limt2gi 3) hm% 4) hm@
"= (2+4n) —(1-n) 0 g™ —1] -3 X" +5x° +6x 7 tg3x
3 yacTp
0, x<-7w
10. HccnenoBaTh Ha HENIPEPHIBHOCTD U BBIIOJIHHUTD YEPTEXK: ¥y =+<sinx, —z7 <x<0.
7, x>0
x3
11. TIpoBecTr MOJNHOE UCCIICIOBAHUE U TOCTPOUTH rpaduk f (x) == k
x —

Jlns mpoBe/ieH!s TeKYIEro KOHTPOJI 3HAaHUM CTYJEHTOB B JUCTAaHIIMOHHOM (opmarte B
pa3paboraHHbIX Kadenpoil «MaremaTHka» OHJAMH-KypcaX HUMEIOTCS IPOMEXKYTOUHbIE
(MpOoOHBIE) TECTHI.

7.3.2. IIpoMexkyTOYHAS ATTECTAIUA
KommuiekT Bonpocos
Bonpocuwl k sk3ameny (2 cemecmp ounoil ¢hopmol 00yuenus)
(U151 OlleHKHM KOMIIETeHIUil)
JudpdepennuanbHoe ucunciaeHue GyHKuHil 0IHON epeMeHHOI Komnerenuuu
[TonsiTre QyHKIMOHATEHOM 3aBUCUMOCTH, KiIacCH(PUKAIUS (yHKITHIA.
OnpeneneHne U TUIBI YACIOBON NOCIEN0BATEIBHOCTH

[Ipenen yncaoBoOM NOCIEAOBATEIBHOCTH.

ApudmeTrueckue onepanuu HaJl MOCIeA0BaTEIbHOCTAMU

YcenoBus CYILLIECTBOBAaHUSA KOHEYHOTI'O npenpena YUCIIOBOM
nocyenoBarenbHOCTH (Teopembl Komm u Beitepitpacca)

Bropoli 3ameuarenbHbli penes
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IMpenen ¢yukuuu. Omnpenenenus. [eomerpudeckass HHTEPIPETAIISI
noHsATUsA nipeaena Gynkiuu. CBONCTBA MPEIEIoB

beckoneuHo manble, 0eCKOHEUYHO OonbIIue GYHKIHH

IlepBbIil 3aMeUaTENbHBIN Npeae

BeckoHeuHO Maible BEJIUUYUHBL. JKBUBAJIEHTHBIE OECKOHEUHO MAJIBIE U UX
HCIIOJIB30BaHHUC HpI/I BBIYUCIICHUN HpeI[GHOB. TaGJII/ILIa OKBUBAJICHTHBIX
OECKOHEUYHO MAaJIbIX

HenpepbIBHOCTh PyHKIIUM B TOUKE M HA TPOMEXyTKe. OTHOCTOPOHHUE
npenensl. Kimaccugukanus Touek pa3peiBa rpapuka

CaoiicTBa (yHKIINA, HETTPEPHIBHBIX Ha OTpe3Ke (Teopembl Beiiepmrpacca,
Bonwnano — Komm)

[TpousBonHas. ['eomeTpudeckuii 1 GU3MUECKHIA CMBICI TPOU3BOTHOM.

KacarenbHast 1 HOpMasb K MIIOCKON KPUBOM

Tabnuia mpou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIMHA

CBsi3p MEX]y CYyIIECTBOBaHHUEM MPOU3BOAHON (DYHKIIUU B TOUKE U
HEMPEPBIBHOCTHIO (DYHKIIMU B TOM K€ TOUKE

[IpousBoaHass CyMMBbI, MPOU3BECHHUS, YaCTHOTO. [Ipon3BoAHAs CIOKHON U
oOpaTHOU QyHKITUN

[Tpon3BoiHas MapaMeTpUUYECKH 3aJlaHHON (QYHKIUN

[TpousBomHas pyHKINH, 3aJaHHOH HESBHO

JuddepenurpoBanue ca0kHOM MokazaTeabHONU QYHKINN

Huddepenumpyemocts. Juddepenmman. ['eomerpruueckuii cMbIc
muddepennmana

OcHoBHbIe TeopeMbl auddepeHmanbHOro ucunciaeHus (reopema dOepma,
teopeMa Poist, Teopema Jlarpanxka, Teopema Korn)

[IpaBuno Jlonurans

Mpnuorounen Teinopa u ero csoiictBa. @opmyna Telinopa. OcrarouHblit
wieH Gopmyisl Teitnopa B hopme Jlarpanxka u [Teano

AcuMntoTtsl rpaduka GyHKIUN

OkcrpemyM. Heobxonnmoe ycinoBre skcTpeMyMma

OkctpemyM. Heobxoaumoe ycioBue 3kcTpeMmyma

JlocTato4yHble YCIOBUS SKCTpEMyMa

JloctatouHoe ycioBue Bo3pacTaHus (yObIBaHUs) QYHKIIMH

Haubonpliee 1 HauMeHbIIIee 3HAYEHUS Q)YHKHI/II/I Ha OTPE3KEC

BBITTyKIJIOCTB, BOTHYTOCTB, TOUKA Mepernda. JlocraTounoe ycioBue
BOTHYTOCTH (BBIMTYKJIOCTH)

Heob6xoaumoe ycnoBue Touku neperuda. JlocraTouHoe yciaoBue neperuoa

OO6mras cxema MOCTPOCHUSI M UCCIIeIOBaHUs rpaduka pyHKITUH

OIIK-1

@OyHKIMU HECKOJIBKHUX NepeMeHHbIX

Kommerenimn

OmnpeneneHne ¥ TeOMETPUIECKUNA CMBICH (DYHKIIMU JABYX MEPEMEHHBIX

Jlunaun ypoBHA QyHKUIMU ABYX MEPEMEHHBIX

YacTHble MPOU3BOIHBIE (PYHKIIMHA HECKOJIBKUX MEPEMEHHBIX, UX
F€OMETPUUYECKUIN CMBICTT

cI)yHKI_II/II/I HCCKOJIbKHUX IICPEMCHHBIX, ITOHATUC TTOJTHOT'O ,Z[qubepeHL[HaHa

JuddepenurpoBanue cI0KHBIX QYHKIMNA HECKOIBKUX EPEMEHHBIX

ITpon3BoiHBIE BBICHIMX MOPSIKOB (PYHKIIUU HECKOJIBKHUX MEPEMEHHBIX.
Cmemannsle npousBoansie. Teopema IlIBapra

OIIK-1
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[Tpou3BoHas PYHKUIMH HECKOJIBKHUX MEPEMEHHBIX 110 HAIIPABICHHIO

[Ipon3BoaHas O HAIIPABIIEHUIO U TPAJAUEHT CKAJSIPHOTO TOJIS

OKkeTpeMyM (QYHKIIMHM HECKOIBKUX MEPEMEHHBIX

HeoOxonumoe 1 10CTaTOYHOE YCIIOBUS IKCTpEMyMa (QYHKIUH IBYX
NepPEMEHHbIX

HNHTerpajbHoe HcYncIeHUe

Kommerenmn

[TepBooOpasnas, HeonpeAeIeHHBIN HHTErpall. Tabauia OCHOBHBIX
WHTETPAaJIOB

3ameHa epeMeHHON 1 MHTETPUPOBAHHE TI0 YACTSIM B HEOMPEICIICHHOM
HHTETpaje

WuTerpupoBanue ¢ MOMOIIBIO MOABEICHUS O] 3HaK nud depeHimana

WuTerpupoBanue palnoHaIbHBIX ApoOeit

HNHTerpupoBaHue 110 4acTsAM U 3aMEHA IIEPEMEHHOM B OIPEIEICHHOM
UHTErpaje

WuTerpupoBanne TpPUrOHOMETPUUYECKUX (PYHKIINNA, OCHOBHBIE TPHUEMBI

WuTerpupoBanue UppaioHAIBHBIX (QYHKIUI

yHI/IBepcaHBHaH TPUTOHOMECTPUUICCKAA MMOJACTaAaHOBKA

OmnpeneneHHblil HHTErpan u ero ceoiicrea. Popmyna Herorona —
JleiiOHu1a

[TpunoxkeHus onpeeIeHHOro MHTErpaja K peleHHI0 TeOMETPUIECKUX U
buznyecKkux 3a1a4y

Brruncnenue miomazeil ¢ moMoubo onpeAesIeHHOT0 HHTerpaia

Beruncrienue rionaay 1 AIHHBI KPUBOI, 3aJaHHON YpaBHCHHUSMH B
napameTpuieckoil popme

Brruucnenue mionaan KpUBOJIMHEWHOIO CEKTOPA B MOJISIPHBIX
KOOpJIMHATAX

Brraucnenune JJIMHBI AYTU ¢ TOMOIIBIO OIIPCACIICHHOTO UHTCTpaJia

Brrunciienue qiMHbI 1yru KpUBOH, 3aIaHHON apaMeTpUIeCKu

Brruncienne o0beMa Tena BpalieHHs ¢ IOMOIIBIO OIPEICICHHOTO
UHTETpaJia

Brraucnenue miomnagu IMOBCPXHOCTHU TECJIa BpAllICHUA

HecoOcTBeHHBIE HHTErpaIIbI IEPBOTO ¥ BTOporo tuna. [lonsatus
CXOJIMMOCTH M PACXOJMMOCTH HECOOCTBEHHOI'O HHTErpaa

HecoGcTBeHHbIE MHTErpaibl OT pa3pbIBHBIX (QYHKIHMIHA

OIIK-1
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TunoBbie BApHAHTHI OUJIETOB
0 JUCLMIUINHE «MaTeMaTHYeCKH aHAJIH3»

MHWHHUCTEPCTBO OBPA30BAHNS U HAYKU POCCUMCKON ®EJEPALIUNA
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
VUPEXJIEHUE BBICIIIETO OFPA30OBAHUS
«MOCKOBCKHH NOJIMTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

daxkynpTeT 6a30BBIX KOMITeTeHINN, Kadenpa «Maremarukay

Jucuummza «MaTeMatuyeckuii aHaaus»

O6pazoBarenpHas mporpamma 09.03.01 «MMupopmaTrka 1 BEIMUCIUTENbHAS TEXHUKA)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

[TepBooOpa3nas, HeonpeaeaeHHBIN UHTETpall. Tabyinila OCHOBHBIX HHTETPAJIOB.

Brraucnuts HeonpeaeaeHHbIN HHTErpal

J‘ dx
5—x+/5-x
Haiitu rpaguedt QyHKIMH Z = y\/g B Touke M (1,4).

VYkaxure, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB ABJISICTCS CXOISAIIMMCS
o0 o0 o0
J.\/xdx, Ix_3dx, _[\/ xdx.
1 1 1

Haiinure sxcTpeMyMbl U TOUKH ieperuba GpyHkimu y = (x —1)e .

YTBepkaeHo Ha 3aceaHuu Kadeapsl MateMaTHku «31» 03. 2026 r., npotokos Ne 7

3aB. kadeapoii O.M. bapanosa
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. Haiitu npou3BoHy10 QYHKIINH, 3aJaHHON MapaMETPUUECKH x =

MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3BOBAHU ST POCCUCKOM
®EJIEPALIMU
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30OBATEJILHOE
YUPEXJJEHWE BBICIIEI'O OBPA3OBAHU S
«MOCKOBCKHUM MOJIMTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

@dakynbTeT 6a30BBIX KOMIIETEHIINH, Kagenpa «MatemaTuka»

Jucuuminza «MaTeMaTH4eCKUil aHaIu3»

O6pazosarenpHas mporpamma 09.03.01 «MMapopmMaTrka 1 BEIMUCIUTEIbHAS TEXHUKA)
Kypc 1, cemecTtp 2

IK3aMeHAIHMOHHEBIN OnJteT Ne 1

HecoOcTBeHHBIE HHTETPANIBI [IEPBOTO U BTOPOTo THIIA. [IOHATHS CXOIMMOCTH H PACXOAUMOCTH
HECOOCTBEHHOI'O MHTErpaa.

> Y
143

I/ICCJ'IC,Z[OBaTB Ha SKCTpEMYM (bYHKHI/IIO zZ= X2 — X+ y2 + 2y .
7.6

v : 2
. Bpruncnuth OMPCACIICHHBIN NHTCTPaJl j3 sin” x cos xdx .
0

. Haiiti 00bem Tena, moy4eHHoro BpaimeHrueM Bokpyr ocu OX (urypsl, orpaHHuEHHOMN
3
auHEsIMH Yy =X, y=1, x=0.

YTBepxeHo Ha 3aceaHnu Kadeapel MaTeMaTtuku «31» 03. 2026 r., npotokon Ne 7

3aB. kadeapoii O.M. bapanosa

Jns mpoBeAeHUS MPOMEXKYTOYHOTO KOHTPOJI 3HAHUM CTYJEHTOB B JHMCTAaHLUOHHOM
dbopmaTte B pazpaboTaHHBIX Kadeapoii «MaTemMaTHKay OHJIANH-KypcaxX HMEIOTCS UTOTOBBIC TECTHI.
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