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1. Hean, 3a7aum 1 IJIaHUPYeMble Pe3yJbTaThl 00y4eHUsl MOAUCIHUILJINHE
K ocHoBHEIM yejsim OCBOCHHUA AUCIHMIIIIMHBI «MaTreMaTH4eCKU aHaJIu3) CJICAYCT OTHCCTHU:

- BOCIIUTaHHE y CTYACHTOB OOIIeH MaTeMaTHUECKOW KYJIbTYPBI;
- IpuoOpeTeHNE CTYICHTAMHU ITUPOKOTO KPyra MaTeMaTHYeCKUX 3HAHUH, yMEHUH 1 HaBbI-

- pa3BUTHE CIIOCOOHOCTU CTYACHTOB K HMHIYKTUBHOMY U JI€IyKTUBHOMY MBIILICHUIO HAPSIY C
pa3BUTHEM MaTEeMaTHYECKOW MHTYHUIINH;

- YMEHHUE CTyJIEHTaMH pa3BUBaTh HABBIKM CAMOCTOSITENILHOTO U3y4eHUs! y4eOHOM 1 Hay4-
HOM JIMTEpaTyphl, COAEPKALIEH MaTEMaTUUECKIE CBEICHUS U PE3YJIbTAThI;

- IOATOTOBKY CTYJIEHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBaJU(UKAIIMOHHON XapaKTe-
pHUCTHKOI OakanaBpa M0 HaPaBJICHUIO, B TOM YucIie (OpMUpOBaHHE YMEHUI NCTIOIB30BATH OCBO-
€HHbIE MAaTEeMAaTUYECKUE METOIbI B TPO(EeCCHOHAIBHOM 1eATEIbHOCTH.

- MOATOTOBKY BBICOKOKBAJIU(DHUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LHU]-
POBOIl TypOYJIEHTHOCTH M BBICOKMX TE€XHOJOTHYECKUX PHCKOB COBPEMEHHOW IU(PPOBOW IKOHO-
MUKH. K OCHOBHBIM 3a0auam OCBOCHUS JUCIUILIHHBI «MaTeMaTHIeCKHI aHAIIN3)» CICAYET OTHECTH:

- OCBOCHHUE CTYJCHTaMHU OCHOBHBIX TOHSTHIA, METOJ0B, (POPMUPYIOMIHUX OOIIYI0 MaTeMa-THYECKYIO
HOATOTOBKY, HEOOXOAMMYIO JUIsl YCIEIIHOTO PEeLIeHHs PUKIIaIHbIX 3a/1ay;
- (hopmupoBaHMe Yy CTyZeHTa TpeOyeMoro Habopa KOMIETEHIUH, COOTBETCTBYIOLIUX €r0
HaIPaBJIEHUIO OJTOTOBKU U 00ECIIEUNBAIOLIUX €0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OO6yuenue o qucHUIUIHe «MaTreMaTH4YeCKHi aHaIu3» HapaBieHo Ha (OpMUpOBaHUE Yy 00y4Ya-
fomuxcs cneayomux kommnereHuud B coorBerctBuu ¢ OI'OC 09.03.02 HMudbopmanmonHbie
CUCTEMBl W TEXHOJIOTHH, YTBEPXKICHHBIM MpHKa3oM MuUHHCTEpCTBA OOpa3oBaHWS W HAYKU
Poccwii- ckoit @enepamuu ot 19.09.2017 Ne 926:

Kox n HamMeHoOBaHNe KOMIIETEeHIIUIA NHaukaTopsbl 10CTHKEHUS KOMIIe-
TeHLNH

NOIIK-1.1. 3HaeT OCHOBBI BbICIIEH MaTema-
OIIK-1. Cnoco6eH npUMeHSTh €CTECTBEHHO-
TUKH, METO/BI U MOJENIN, IPUMEHSEMBIE B pa3-

HAY4YHBIC U 06IHeI/IH)KeH€pHI>I€ 3HaHUuA, MC-
JINYHBIX 00JIaCTSX.

TOJIbl MATEMaTUYECKOTO aHaIN3a U MOJEIH-
NOIIK-1.2. Ymeer npuUMeHSTb METOIbI JUC-
pOBaHMsI, TEOPETUUECKOTO U IKCIIEPUMEH- .
KpeTHOM MaTeMaTHWKH, CUCTEMHOIO aHaju3a,
TaJIBHOT'O UCCIIEI0BAaHMS B IPOPECCHOHAIIb-
MaTEeMaTHYeCKOro MOJEIUPOBAaHUS JUIsl HC-

clIeI0OBaHUS u pa3paboTKy|
NpopeCCHOHANBHBIX  3a7a4 W TMPOIECCOB;
OPUMEHATh MaTeMaTH4ecKoe oOecleueHue
npu MOJICIMPOBAHUN  TIPUKJIIATHBIX 4|
uHpopmanmonHslx  mpoueccos. HOIIK-1.3.
Bnaneer METOIaMHU COCTAaBJICHUS]
MaTeMaTUYECKUX MOJENeW W peIIeHUs 3aaad
JIMHEITHOTO u HEJTUHEHHOTO|
MIpOrpaMMHUPOBAHUSL.

HOM JesITelIbHOCTH

HOIIK-8.1. 3naeT MaTeMaTHUK

OIIK-8. CnocoOeH npUMeHSTh Y
METO/IOJOTHIO K OCHOBHBIE METOIBI

MaTeMaTHYECKUEe MOJEIH, METOAbI K

MaTeMaTHYECKOTO MOJICITUPOBAHUS,

CpEeICTBA MPOEKTUPOBAHUS

KJIACCU(UKAIIUIO U YCIIOBUS TIPUMEHEHUS

WH(OPMAIIMOHHBIX U aBTOMATHU3UPOBAHHBIX "

MOJIeTIel, METOIbI M CPENICTBA

CHUCTEM




MPOEKTHPOBAHUS HH(OPMAITMOHHBIX U
aBTOMATH3UPOBAHHBIX CHCTEM,
MHCTPYMEHTAJIbHBIE CPE/ICTBA
MOZEIMPOBAHUS U TPOCKTUPOBAHHUS
HOIIK-8.2. YMmeeT npoBOIUTH
MO/JICIUPOBAHUE MPOLIECCOB M CUCTEM C
MPUMEHEHHEM COBPEMEHHBIX
WHCTPYMEHTAIIbHBIX CPEJICTB

NOIIK-8.3. MImMeeT HaBBIKM MOJICIWPOBAHUS
U TPOCKTHPOBAaHHMA HWH()OPMALMOHHBIX U

ABTOMATH3UPOBAHHBIX CUCTCM

2. MecTO JUCHMILIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM MPOTrPaMMbl

JlucuumiuHa OTHOCUTCS K 00si3aTenbHOM yactu Os0ka Bl: monyne «Martematuueckue
JUCLIUIUINHBD.

JlucuuimHa B3aMMOCBS3aHA JIOTHYECKH U COAECPKATEIBbHO-METOIUYECKH CO CIIETYIOLUMU
nucuuruimHaMu 1 npaktukamu OITOIT:

o Jluneitnas anreGpa

YucieHHbIE METO/IbI B KOMITBIOTEPHBIX BBIYMCICHUSIX
Teopust BEpOsSTHOCTEH W MaTeMaTHUYECKast CTATHCTHKA
Marematrueckas JJOTHKa U AUCKPETHAs MaTeMaTHKa
Heuetkoe MoenupoBaHue

3. Crpykrypa U coaepkaHue JUCHUILIMHBI

OO61as TpyI0eMKOCTh TUCIUIUIMHBI COCTaBISeT 4 3aueTHbIe eANHUIIBI -144 yaca.

3.1. Buasbl yueoHoii paGoThl U TPYA0EMKOCTH
3.1.1. Ounas ¢opma obyueHus

n/n Buj yueOHoii padoThl Koamecrso Cemectp
4yacos 5
1 | AyauTopHble 3aHATHA 72 72
B Tom uucie:
1.1 | Jexkuun 18 18
CeMuHapcKue/mpakTHUYEeCKUE 3aHATHS 54 54
1.2.
1.3 | JIaGoparopHbie 3aHATHUS
2 | CamocrosiTe/ibHasi padoTa 72 72
3 | IlpomexxyTouHasi aTTecTALUSA
3auet/aud.3a4eT/s3K3aMeH DK3aMeH DK3aMeH
HTroro 144 144
3.1.2. 3aounas popma obydeHUs
n/n Bup yueOHoii padoThl Koamecrso Cemectp
4acoB 5




1 | AyauTopHble 3aHATHS 20 20
B ToMm uncrne:
1.1 | Jlexuun 8 8
CeMUHAPCKUE/TIPAKTHYECKUE 3aHATHS 12 12
1.2.
1.3 | JIaGoparopHble 3aHITUS
2 | CamocrosiTenbHasi padoTa 124 124
3 | lIpomekyTouHas aTTecTauus
3auet/aud.3a4er/73K3aMeH DKk3aMeH DKk3aMeH
Hroro 144 144
3.2. TemaTrnuyeckuii njiaH U3y4eHUs JUCHUTLTHHDI
3.2.1 Ounas popma oOydeHuUs
TpynoemMkocTs, 4yac
AynurtopHasi padora
Cemn
Nen/n Pa3zaesnbl/TeMbl QU CHUIIINHbBI Hap JIa6op(IIpakT Camoc
Bceero i cKue/ aropH mueck | TOATC PI'P K/p
CK- [[IPAKT bIe as JIpHag
i clglee 3aQHSIT |IOJITO pabora
samsr | 17 [T OBKa
usi
Pasznea 1. Inddepennuanbuoe uc-
yHucjaeHue QyHKUMNA 0OHOM nmepeMeH-
HOM. Yncoas nociaen0BaTeIbHOCTb.
[Ipenen ynucnoBoi Mocnea0BaTENbHOCTH
L1} 4 ero croitcrsa. [IpaBuina nmpeaenbHOTO 8 2 2 4 +
nepexona. @ynkuus. [Ipenen pyHkumu.
Teopemsl 0 penenax GyHKIUU.
Briiaua 3axanunii PI'P Ne 1 no mare-
MATHYECKOMY AHAJIN3Y.
[IepBbIil M BTOpOY 3amedaresbHbIE IIpe-
nenbl. beckoHeuHo mMarnble 1 0eCKOHEUYHO
1.2 | Gosnplive BETMYUHBL. DKBHUBAICHTHBIE 8 4 4
OCCKOHEYHO MaJible BEIMYUHBI. Packpsi-
THE HEeOoIpeIeJICHHOCTEN pa3HOro THIIA.
HenpepriBHOCTS (yHKIMI B TOUKE U Ha
1.3 | npoMexyTtke. OTHOCTOPOHHHUE NPEEIIBI. 8 9 9 4
Touku pa3peiBa GyHKIIUH, UX KiIaccudu-
Karusi.




14

[IpousBognas Qynkmuu. ['eomerpude-
CKHMI1 1 MEXaHMYECKUU CMBICI MPOU3BO/I-
Hou. IlpaBuna muddepeHunpoBaHus u
(bopMyJbl BBIYHCICHUS TPOU3BOIHBIX.
Tabnuua nmpou3BOJHBIX OCHOBHBIX 3Jie-
MeHTapHbIX QyHknuil. Texnuka mudde-
PCHIIMPOBAHUS

1.5

Huddepennuan. [IponsBoansie u qud-
(depeHIManbl BICHIUX MOPsAAKOB. [Tpu-
OJIM)KEHHBIC BBIYHMCIICHUS C TIOMOIIIBIO
G hepeHInanoB.

1.6

[IpaBuno Jlonurana. @opmyina Teitnopa.
Pa3nokeHrss OCHOBHBIX 3J€MEHTapHBIX
¢byukuit o Qopmyne Teitnopa. Ilpu-
ONMMKEHHBIE BBIYUCICHUS C TOMOIIBIO
dbopmynel Teitnopa.

1.7

OcHoBHBIE Teopembl U hepeHIalb-
HOTO  HWCYHCIEHUS. MOHOTOHHOCTh
¢byHKIIMYU, 3KCTpeMyMmbl. HeoOxomumbie
Y JIOCTAaTOYHBIC YCIOBUSI MOHOTOHHOCTH,
JOKaJBHOTO  3KcTpemyma. Mccnenoa-
HUE BBIMYKIOCTH Tpaduka QYHKIHUH.
Touku neperuoa.

1.8

O6mas cxema uccienoBanus QyHKIIUN U
noctpoeHuss ee rpaduka. CBoiicTBa
(GyHKIUH, HEMpephIBHBIX Ha OTpE3Ke.
HaulGonbiiee n HauMeHbIlIee 3HAYCHUS
(GyHKIMHU Ha OTpE3Ke.
CamocrosiTesibHasa padora Nel Ha ce-
MHHape no (QyHKUMAM OJHON mepe-
MEHHOM

1.9

Pa3znen 2. @yHKIUS HECKOJBbKHX IIe-
pemenHbIX. [Ipenen u HENPepHIBHOCTb.
OcHOBHBIE  CBOWCTBa  HEMPEPHIBHBIX
¢ynkuii. Yactasle npousBoaHsbie. [loi-
HbIH uddepennnan.

Bruiaua 3axanuii PI'P Ne 2 no ¢yvHK-
LIMSIM HECKOJIbKHX 1epPeMEeHHBIX

1.10

[Ipon3BoaHbIE CNMOXKHOW (YHKIMHM He-
CKOJIbKMX TepeMeHHBIX. YacTHbIe Mpo-
U3BOJHBIE U JU]PepeHuanbl BbICIINX
nopsiakoB. Teopema IlBapua. IIpows-
BOJIHAsI IO HAPaBJIEHUIO. [ paueHT.




1.11

DKkeTpeMyM (YHKIIMH HECKOJIBKUX Tepe-
MeHHBIX. Heo0XoauMble U ToCTaTOUYHbIE
YCIIOBHSI 3KCTPEMYyMaA.
CamocrosiTesibHast pabora Ne2 Ha ce-
MHHape 10 (GYHKHHSIM HECKOJIbKHX
nepeMeHHbIX

1.12

Pa3nen 3. UHTerpajibHOE HCUHCIEHHE
[TepBooOpasnas. HeompeneneHuplii uH-
Terpai u ero cBoiicrBa. TaOnuia wHTE-
rpajoB OT OCHOBHBIX 3JIEMEHTApPHBIX
¢bynkuuid. MeToJ HEenocpeaCTBEHHOTO
MHTErpPUPOBAHUS.

Beiaiaya 3aganmii PP Ne 3 no uHTe-
[PANLHOMY VICYHCICHUIO

1.13

WuTterpupoBanie ¢ TMOMOIIBIO 3aMCHBI
HEPEMCHHOM, TOJBEICHUEM I10]] 3HAaK
maddepennmana. Merox MHTETpUPOBA-
HHA I10 YaCTAM

1.14

WuTerpupoBanne parmoHATBHBIX JIPO-
Oeil HUHTETPUPOBAHUE HEKOTOPBIX BHJIOB
UPPAIMOHATLHBIX ¥ TPUTOHOMETPHYE-
CKUX (YHKIIMA.

1.15

3ajaud, TPUBOASAIINE K TOHATHIO OIpe-
JefeHHoro uHTerpaina. CoiicTBa orpe-
nene”HHoro uHrerpana. @opmyna Hero-
ToHa-JIeiiOHMITa. 3aMeHa IEpEeMEHHON U
WHTETPUPOBAHUE IO YACTSIM B OIpee-
JIEHHOM MHTETpaje

1.16

[IpunoxxeHus  ONpPENEeIEHHOTO  MHTE-
rpaja B T€OMETPUU U MEXAHUKE (BBIYHC-
JeHue IUlomiaied IJIOCKUX — Quryp,
JUTMHBI KPUBOM, 00bEeMOB, IIom1a /e mo-
BEPXHOCTH).

1.17

HecoOcTBeHHbIe HHTErpaibl MEPBOTO U
BTOPOTI'O POJia, NX CBOMCTBA.

1.18

3anauyu, NPUBOAAIINE K KPAaTHBIM
uHTErpasaM. JIBOWHOW U TpPOMHOMN
MHTETpaJIbl, UX CBOWCTBA. Beruncnenue
JIBOMHBIX UHTEIPAJIOB CBEICHUEM K
MOBTOPHBIM. [ eomeTpuueckue u
¢bu3nyeckre NpuUIoKEeHNs KPaTHBIX
HMHTETPAJIOB

KoHTpoJsIbHOE TeCTHPOBaHHUeE

10

Bcero yacoB nmo jucuuninHe

144

18

54

72

PI'P

caM

paod




3.2.2 3aounas ¢popma oOyueHus

Nen/n

Pa3genpl/TeMbl AUCHUILIAHBI

TpyroeMkocTs, yac

Bcero

AyauTopHasi pabora

Jlek-
1005051

Cemu
Hap
ckue/
MpPaKT
nue
CKHE
3aHSAT
ust

JlaGop
aToOpH
138
3aQHSIT
u s

[Ipakt
HUYECK
as
MOAT0
T OBKa

Camoc
TOSATE

JIbHAsS

paborta

PI'P

K/p

11

Pasznea 1. IudPepenuuanbnoe uc-
yuciaeHue GyHKuMii OXHOM nepeMeH-
HOM. YncioBas nociaea0BaTebHOCTb.
[Ipenen yncnoBoil MOCIEA0BATEILHOCTH
u ero cBoricta. [IpaBuna npenenbHOro
nepexona. Oyukmus. [Ipenen pynakumm.
Teopemsl 0 mpenenax GyHKIUU.
Briiaua 3aianuii PI'P Ne 1 no marte-
MATHYECKOMY AHANU3Y.

1.2

0,5

0,5

[lepBriii 1 BTOpPOIl 3amMeyaTeNbHbIE Mpe-
nenbl. beckoHeuHo Manbie 1 0eCKOHEYHO
0oJbIIMe BEIMYMHBI. DKBUBAJCHTHbBIC
OECKOHEYHO Mallble BEIMYUHBI. Packpbl-
THE HEONPENENEHHOCTEN pa3HOro THUIIA.

6,5

0,5

1.3

HenpepsiBHOCTh (DyHKIIMI B TOUKE M Ha
npomexxyTke. OJTHOCTOPOHHHE MPEAEBI.
Touku pa3peiBa pyHKIIUH, UX KIaccUpU-
Kalusl.

0,5

0,5

14

IIpousBonnas ¢ynkuuu. ['eomerpuue-
CKUI U MEXaHUYECKUH CMBICI TPOU3BOJI-
Hoil. [lpaBuna muddepennupoBanus u
(GbopMyJibl BBIYUCIIEHUS MPOU3BOJHBIX.
Tabnuia npous3BOAHBIX OCHOBHBIX 3Jie-
MeHTapHbIX (yHKIui. Texnuka qudde-
PEHIIMPOBaHUS

6,5

0,5

1.5

Huddepennman. [IpousBogusie u qud-
(dbepeHnHanbl BHICIIMX MOPAAKOB. [Ipu-
OJTMKCHHBIC BBIYUCIICHUS C TIOMOIIBIO
g depeHIanos.

7,5

0,5

1.6

[TpaBuno Jlonurana. ®opmyna Teitnopa.
PasnosxeHnsT OCHOBHBIX OJIEMCHTAPHBIX
¢byakuii o Qopmyne Teitnopa. Ilpu-
OJM)KEHHBIE BBIYHMCICHUS C IIOMOIIBIO
dhopmynsr Telnopa.

6,5

0,5




1.7

OcHoBHBIE Teopembl auddepeHIraIb-
HOTO  HCYHCICHHA. MOHOTOHHOCTb
byHKIMK, 3KcTpeMyMbl. HeoOxomaumbie
U JIOCTaTOYHBIC YCIIOBUS MOHOTOHHOCTH,
JIOKaJBbHOTO  3KcTpemyma. Mccnenoa-
HUE BBINYKJIOCTH rpaduka (yHKIHH.
Touku neperuoa.

7,5

0,5

1.8

OOm1ast cxema uccieoBaHus PyHKIUH 1
noctpoeHuss ee rpaduka. CBolicTBa
(GyHKIMH, HENpephIBHBIX Ha OTpe3Ke.
Haubonbiiee u HanMeHblllee 3HAYCHUS
(GyHKINU Ha OTpE3KE.
CamocrosiTeqibHasi padora Nel Ha ce-
MHHape N0 (QyHKUMAM OJHON mepe-
MEHHOM

6,5

0,5

1.9

Paznen 2. @yHKIUS HECKOJBLKHX Iie-
pemMennbix. [Ipenen u HENPEPHIBHOCTD.
OcCHOBHBIE  CBOMCTBa  HEMPEPHIBHBIX
¢bynkuii. Yactaele nmpousBoausie. [Ton-
Hbli Tuddepennnan.

Bruiaya 3axanuii PI'P Ne 2 no ¢vHk-
UM HECKOJBbKHUX NepeMeHHbIX

1.10

7,5

0,5

[IpousBonHbIe CIOXKHOW (YHKIUU HE-
CKOJIBKMX NEpEeMEHHbIX. YacTHbIe MpPO-
U3BOJHBIE U AU(QepeHuanbl BbICIINX
nopsinkoB. Teopema IlIBaprma. ITpowus-
BOJIHAs 110 HAIPABJIEHUIO. [’ pagueHT.

6,5

0,5

1.11

OkcTpeMyM (YHKLIHUN HECKOJIBKUX Iepe-
MeHHbIX. Heo0XxoauMble U TocTaTOUYHbIE
YCIIOBHSI 9KCTPEMYyMaA.
CamocrosiTesbHass padora Ne2 Ha ce-
MHHape MO (QYHKIUSIM HECKOJbKHUX
NepeMeHHBbIX

9,5

0,5

1.12

Pa3nen 3. UHTerpasbHOe HCUUCTIEHUE
[TepBooOpasnas. Heompenenenuslii uH-
Terpai u ero cpoiictBa. Tabmuma uHTe-
rpaJIoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHkuuid. MeToJ HEnocpeaCTBEHHOTO
WHTETPUPOBAHUS.

Beuyiaua 3agaumii PI'P_Ne 3 nmo unTe-
[PANLHOMY VICYHCIEHHIO

1.13

8,5

0,5

HHTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
MIEPEMEHHOHN, TOJBEJCHUEM IO 3HAK
middepennmana. Meroa MHTETpUpOBa-
HUS 110 YaCTsIM

10

1.14

WHTerpupoBanne panuoHAIbHBIX JIPO-
0eil HHTerpupOBaHNE HEKOTOPBIX BHIOB
UPPaLMOHAIBHBIX U TPUTOHOMETpHYE-
CKUX (YHKIIMH.
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3ajaud, TPUBOASAIINE K MOHATHIO OIpe-
neneHHoro uHrerpaia. CBolcTBa ompe-
1.15 | nenennoro uHrterpaina. @opmyna Hero-
ToHa-JIeiiOHuIa. 3amMeHa epeMEHHON U
WHTETPUPOBAHUE IO YACTSAM B OIpee-
JICHHOM MHTETpaje

10 1 1 8

[IpunoxxeHust ONpeaeNIeHHOT0  HWHTe-
rpajia B TeOMETPUH U MEXAHHUKE (BbIYHC-
JeHue IUiomane miockux  ¢uryp, | 9 1 8
JUTHHBI KPUBOH, 00bEMOB, TUTOIIACH I10-
BEPXHOCTH).

1.16

HecoGcTBeHHBIE MHTETpAIBI MIEPBOTO U

1.17 BTOPOT'O pO/ia, UX CBOMCTBA. 10 1 1 8

3anauyu, NpUBOAALIUE K KPAaTHBIM
uHTerpanaMm. JIBoWHOW U TpoiHOU
MHTErpaJIbl, UX CBOWCTBA. Berunucnenue
JIBOMHBIX UHTETPAJIOB CBEJIEHUEM K 9
MOBTOPHBIM. ['eomeTpuueckue u
(bu3nyecKre NpUI0KEeHUs KPaTHBIX
MHTErpajioB

KoHTpoJsibHOE TECTUPOBaHUE

1.18

caM

Bcero 4acoB o JUCHUILIMHE 144 8 12 124 3 )
PIP | a6

3.3. Conepxkanue pa3aejioB JUCHUILINHBI

Beenenne

[Ipeamer, 3agauu u copepkanne TUCHUTUTMHBL. OCHOBHBIE 3TAITbl Pa3BUTHS TUCIUTIIIUHBI.
CtpykTypa Kypca, €ro MeCTo U pojib B TOJATOTOBKE OakaiaBpa, CBs3b C IPYTUMU JUCIUTIITHHAMMU.

Paznea 1. luddepennnanbHoe ucuncjienne PyHKUMil 0JHON nepeMeHHOMH

Tema 1. Yucnosas nocnenoBaTenbHOCTh. [Ipenen uncinoBoil MocieoBaTeaIbHOCTH U €T0
cBoiicTBa. @ynkuus. [loctpoenune rpaduxos ¢pynkuuid. [lpenen Gpynxun. OCHOBHbIE TEOPEMBI O
npenenax Gynkuuu. [lepsoiit 1 BTOpoii 3aMedarenbHble npezesbl. CpaBHEHHE OECKOHEYHO MaJIbIX
1 0€CKOHEYHO OOJIBIINX BETUYNH. DKBUBAICHTHBIE OECKOHEYHO MaJble BETUYNHBIL.

Tema 2. HenpepsIiBHOCTH (YHKIIMI B TOUKE U HA TPOMEKYTKe, TOUKH pa3pbiBa QyHKIUH,
uX Kiaccupukanus. ACUMNOTOTH Tpaduka QyHKIMH, UX KIACCUPUKALHSL.

Tema 3. IIpousBoanas GyHKIuH. ['eoMmeTpudecknii 1 GU3MUECKUI CMBICI TPOU3BOAHOM.
[IpaBuna nuddepenurpoBanus 1 GOpMyJIIbl BBIYUCIEHUS TPOU3BOIHBIX. Talnua mporu3BOAHbBIX
OCHOBHBIX 3JIEMEHTApHBIX (YHKIMI. Beruncienne npou3BoIHBIX (YHKIUH, 3alaHHBIX pa3iny-
HBIM 00pa3oM.

Huddepennunan. IIponsBoansie n quddepeHnnanst BpICIIUX TOpsakoB. [IpubnuxenHsle
BBIYHCIICHHS C TOMOIIBI0 AU dEepeHIInaIoB.

Tema 4. IIpaBuno Jlonuransa. ®opmyna Telinopa. PackpsiTue HeonpeneneHHOCTER pas-
JUYHOTO TUMA. Pa3noxeHnne OCHOBHBIX dJIeMeHTapHBIX (QyHKIMA 1o ¢popmyse Teitnopa. [Tpubim-
YKCHHBIC BBIYUCIICHUS C TIOMOIIIBIO popMynbl Teinopa.
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Tema S. OcHoBHbBIE TeopeMbl AU GepeHINATEHOTO UCYUCTCHUSI. MOHOTOHHOCTh (PyHK-
UM, 3KcTpeMyMbl Heo0XoauMble U 10CTaTOYHBIE YCIOBHUS MOHOTOHHOCTH, JIOKQJTBHOTO IKCTpE-
MyMa. MccrnenoBanue BoIyKII0CTH rpaduka GyHKIuH. Todku nepernda rpaduka GyHKIUH.

OOmas cxema uccienoBanus GyHKIMU U OCTpoeHus ee rpaduka. CBoiicTBa QpyHKIUH,
HETPEPBIBHBIX HAa OTpe3ke. Hanbombiiee 1 HaMMEHbIIee 3HaYeHUsT PYHKIIUN Ha OTPE3KE.

Paznen 2. [InddepenuuanbHoe ucHucjaenne pyHKIUil HeCKOJIbKUX nepeMeHHbIX Tema

1. ®yHKUMK HECKONBKHUX NMEepeMeHHBIX. JIMHUN 1 oBepXHOCTH ypoBHs. YacTHbIe
npousBoansie. [Tomubiii quddepennman. IIponsBogHbe CI0XHON (YHKINN HECKOJIBKUX Tepe-
MeHHbIX. YacTHbIe Ipou3BOHbIE U AU depeHnnansl Beiciux nopsakos. Teopema LlBapua.

Tema 2. [IpousBoanas no Hanpasienuto. [ 'paguent. KacarenbHast k kpuBoii. Kacarenbnas
IUIOCKOCTh U HOpMallb K noBepxHocTH. Dopmyna Telnopa. DkcrpeMmyM (YHKIHMH HECKOJIbKUX
nepeMeHHbIX. HeoOXoumble U JOCTAaTOUHBIE YCIOBUS HKCTPEMYyMa.

Pa3nen 3. UHTerpajbHoe HcUnCcIeHne

Tema 1. [lepBooOpa3nas. Teopema cyliecTBOBaHUs HeollpeaeseHHoro uHrerpaia. He-
OTIpeJICICHHBI MHTETPall U €ro CBOMCTBA. Tabiuiia MHTETPajIoB OT OCHOBHBIX AIIEMEHTAPHBIX
¢byHKUMiA. MeToJ HemocpeICTBEHHOI'O MHTEIPUPOBAHHUS.

MeTo1bl FHTErpUpPOBaHUs C TOMOILBIO 3aMEHbI IEPEMEHHOM, TI0/IBEIeHUEM 1101 3HaK 1uddepeH-
nuana. MeToq MHTErpupoOBaHUs 110 YaACTSM.

WHTerpupoBanue palMoOHaIbHBIX Jpo0Oei, MHTErpUpOBaHNUE HEKOTOPBIX BUIOB HUPPAlMOHAIBbHBIX
U TPUTOHOMETPUYECKUX (PYHKIIHH.

Tema 2. 3agaun, npuBOJAIIME K MOHATUIO ONPENEICHHOrO MHTerpana. OnpeneneHHbli
MHTErpal, ero CBOMCTBa. Y CIIOBUS MHTETpUpyeMOCcTH. VIHTerpan ¢ nepeMeHHbIM MIPEeIeIoM HHTe-
rpupoBanust. Popmyina Herotona — JleliOHMIa. 3aMeHa IepeMEHHOI! B ONpeieICHHOM HHTErpale.

[IpunoxxeHus onpeaesieHHOro UHTerpaia B reOMETPUU U MEXaHHUKe (BBIYMCIIEHUE TIOIA-
nei mnockux ¢uryp, JIMHBI KPUBOM, 00BEMOB.

Tema 3. Heco6cTBeHHBIE MHTETpaJIbl IEPBOTO U BTOPOIo poja (1o 6eCKOHEYHOMY IpoMe-
KYTKY, OT HEOTPaHUYEHHBIX (PYHKIIMIA Ha KOHEUHOM ITPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3anaun, npuBoAsIINE K KpaTHBIM HHTErpasiaM. J|BOMHOM U TpOHHOM UHTErpaibl,
nx cBOMCTBA. [IpaBuia BeIlUMCIEHUS JBONHBIX HHTETPAJIOB.

3.4. TemaTuka NpakKTUYECKUX 3aHATHI N0 TUCIHUNINHE
«MaTeMaTHYeCKHH aHAJIN3»

No Tema 3ausaTus

1 Pa3znen 1. D1eMeHTHI MATEMATHYECKOI0 AaHAIN3A.

UucnoBasg nocieaoBaTeabHOCTh. [Ipenen yncnoBoi mocienoBaTeIbHOCTH U €ro CBOM-
ctBa. [IpaBuna npenensHoro nepexoaa. ®ynkuus. [penen dynkuuu. Teopems! o mpese-
nax ¢yakuu. [lepBeiii 1 BTOpoii 3aMedaTenbHbIe TPEIEIbI.

2 CpaBHeHue 0€CKOHEYHO MaNIbIX U OECKOHEUHO OOJIBIUX BEIWYMH. DKBUBAJICHTHBIE Oec-
KOHEUYHO MAaJIbl€ BEJTUYUHBIL.

3 PaCKpLITI/IC HeOHpCHCHeHHOCTCﬁ Ppa3jInIHOTO TUIIA

4 HenpepriBHOCT QYHKIIHMI B TOUKE U Ha TpoMexyTke. OAHOCTOpOHHUE TIpeienbl. Touku
pa3pbiBa pyHKIMH. [Ipumeps! pemienus 3aaau

5 [TpousBognas pynkuuu. [IpaBuna auddepenunpoBanus U GoOpMysbl BEIYUCICHUS TPO-
U3BO/HBIX. TexHuka nupdepeHupoBaHms

6 Huddepennmponanre oopaTHbIX GYHKIMHI, QyHKINN, 3aJaHHBIX HESIBHO, TapaMeTpuye-
CKH, Jorapudpmuueckoe auddepeHunpoBanmne
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7 Huddepennman. ['eomerprueckuii cmpica quddepennuana. [IponsBoansie u quddepen-
[IUaJTbl BBICIIUX OPsAAKOB. [IprOnmkeHHbIe BEIYUCICHHS C TOMOIIBIO T dEpeHIINaoB.

8 [IpaBuno Jlonurtansa. @opmyna Teinopa. PackpeiTe HEONPENEICHHOCTEN PAa3IUYHOTO
tuna. Pa3nosxeHust OCHOBHBIX JIEMEHTAPHBIX (yHKIMHU 110 Gpopmyne MakiopeHa.

9 [TpubnmxeHHbIe BRIYUCICHUS ¢ TOMOIIbI0 (popmyisl Telnopa.

10 | [TomHOe uccnenoBanue GyHKIMA U mocTpoenue rpadpukos. [Ipumepsl

11 | IlonHOE HccnenoBanue GyHKIMI 1 TOocTpoeHue rpadukoB. [IpumMepsl (po10HKEHHE)
CamocrosrenbHas padora Nel Ha cemuHape 1Mo (yHKIHMSIM OJJHOU EPEMEHHOM

12 | Pazaen 2. ®yHKUMH HECKOJIbKHUX NlepeMeHHbIX. JIMHUN 1 TOBEepXHOCTH ypoBHs. Yact-
HBIC TIPOU3BOIHBIC U MU (HepeHIIHA TIEPBOTO MOPSIKA.

13 | Honnsi guddepennnan. [IpousBoanbie cliokHON GyHKIUHU. [Ipon3BoaHas GyHKINH,
3aJaHHOH HesiBHO. YacTHBIE MPOU3BOAHbIE U AU depeHIInanbl BBICIINX TOPIIKoB. Teo-
pema IlIBapua.

14 | Ilpou3BoaHast 1o HaNpaBJIEHUIO. [’ paiueHT.

15 | DkerpemyM (pyHKIIMM HECKOTBKUX MepeMeHHbIX. HeoOX0oauMbIe U JOCTATOYHBIE YCIOBUS
JKCTpEeMyMa.

16 | CamocrosiTennbHast pagoTa Ne 2 Ha ceMuHape M0 PYHKIMAM HECKOJIbKHX MepeMeH-
HBIX

17 | Pa3zgen 3. UuTerpajbHoe HCUYHCIEHHE
[TepBooOpaznas. HeonpeneneHHslii MHTErpaia U €ro CBOMCTBA. MeToj Hemocpe/ICTBEH-
HOT'O MHTETPUPOBAHUS.

18 | UuTerpupoBanue ¢ IOMOIIBIO 3aMEHBI IEPEMEHHOH, ITOABEICHHEM 0] 3HaK TuddepeH-
nuana. MeToa UHTEerpUPOBAHUS 10 YACTIM

19 | MurerpupoBaHue palOHANBHBIX IpOOeil, UHTETpHUpPOBAHUE HEKOTOPHIX BUIOB UPPALIO-
HAIbHBIX (PYHKIUN

20 | UnTerpupoBaHne TPUTOHOMETPUUYECKUX (PYHKIIUH.

21 | Beruncienue onpeaeneHHbIX HHTErpaioB 1o ¢popmyne Heiotona-Jleitonuma. 3ameHa re-
PEMEHHOW U UHTETPUPOBAHUE 110 YACTSAM B OIIPEEIEHHOM HHTErpae.

22 | IpunoxxeHust ONpeIeIEHHOTO HHTETpajia B TEOMETPUH M MEXaHHUKE (BBIYHCICHUE TIIOIIA-
Jiei TIoCKuX (Uryp, JUIMHBI KPUBOM).

23 | [IpuoxeHHst ONpeIeIEHHOTO HHTETpajla B TEOMETPUU U MEXaHUKE (BBIYMCIIEHUE 00be-
MOB, TUIOIIA/IeH TTOBEPXHOCTH).

24 | HecoOCTBeHHBIE MHTETPAITBI IEPBOTO M BTOPOTO POIA, MX BBIYUCIICHHE.

25 | 3ajauu, NPUBOJIAIIUE K KPATHBIM UHTErpajiaM. BbIUMCICHUE TBOMHBIX HHTETPAJIOB CBe-
JICHHEM K MOBTOPHBIM. 3a/laui Ha U3MEHEHHE MOpsAKa UHTEIPUPOBAHMS B IBOMHOM HMH-
Terpaie

26 | ['eomerpuueckue u pU3NUECKUE MPUIIOKEHHS KPATHBIX HHTETPaJIOB, IPUMEPHI BBIUUCIIE-
HUSL.

27 | KoHTposbHOE TECTUPOBAHUE 11O KYpCY.

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYpPCOBBIX padoT)
KprOBBIC HpOCKTBI/SaJIaHI/I}I 110 l[aHHOﬁ JAUCHUIIIIMHE HEC IPCAYCMOTPCHBI

4, Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE 00ecIieYeHue

4.1. HopmartuBHbie 1okyMeHTbI H 'OCThI

1. ®epepanbublii 3ak0H 0T 29 nexadbps 2012 roga Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
denepanun (C UI3MEHEHUSMH M IONMOJTHCHUSIMH );
2. O®enepanbHBIN rocy1apcTBEHHBIN 00pa3oBaTENbHBIN CTAaHAAPT BHICIIEr0 00pa3oBaHus - Oa-
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KaJlaBpuart 1o HanpasieHuto nmoarotrosku 09.03.02 MudopmarmoHabie CHCTEMBI 1
TEXHOJIOTHH, yTBepkAeHHbIN [Iprkazom Munucrepcra oopazoBanus u Hayku PO ot 19
cenTsa6psa2017 r. N 926 "OO6 yrBepkaenuu denepanpHoro... Penakmnus ¢ mameHneHussMu N
1456 ot 26.11.2020

[Tpuka3z MunuctepctBa oOpazoBanus 1 Hayku PD ot 05 ampenst 2017 r. Ne 301 «OG6 ytBep-
xaenun [lopsaka opraHu3ayy 1 OCYIIECTBICHUST 00pa30BaTeIbHON AEATEIBHOCTH 0 00pa-
30BaTeJbHBIM IPOrpaMMaM BBICIIETr0 00pa3oBaHus — MporpaMmamM OakajgaBpHara, Iporpam-
MaM CIELHATUTETA, IPOrpaMMaM MarucTparypsl;

[Topsiiok mpoBeneHus rocy1apCTBEHHON UTOTOBOM aTTECTAallMy 110 00pa30BaTEIbHBIM MPO-
rpaMMaM BbICIIEero 00pa3oBaHUs — IIporpaMMaM OakanaBpuaTa, IporpaMMam CreralnTeTa
U IpOrpaMMaM MarucTpaTyphl, yTBEpKASHHBINA puka3zoM MunoO6puayku Poccun ot 29
nroHs 2015 1. Ne 636;

[TonoxeHne 0 MPaKTUYECKOH MOATOTOBKE 00YUAIOIIUXCsl, YTBEPKIEHHOE PUKa30M MuHU-
CTEpCTBA HAYKH U BhICIIETO oOpa3zoBanus Poccuiickoit denepanuu 1 MuHHUCTEPCTBA TIPO-
ceemenus Poccuiickoit @enepanuu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB U JOKaJIbHbIE HOPMAaTUBHBIE aKThl MOCKOBCKOI'O IIOJIUTEXA

O6uacTu npodeccuoHaNbHON JAESITENILHOCTU U Cepbl MPOPECCUOHANBHOMN A€ATEIbHOCTH, B
KOTOPBIX BBITYCKHUKH, OCBOUBILIKE MPOTpamMmy OakanaBpuata (Jajnee - BEITYCKHUKH ), MOTYT
OCYIIECTBIISATH MPOPECCHOHATBHYIO 1A TEIEHOCTB!

06 CBs13p, MHPOPMALIMOHHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTHH (B cpepe mpoeKkTupoBa-
HUS, pa3pabdOTKH, BHEAPEHUS U HKCIUTyaTall CPEJCTB BEIYUCIUTEIBHON TEXHUKH U HH(OP-
MAI[MOHHBIX CUCTEM, YIIPABICHUS UX KU3HEHHBIM [TUKIIOM)

4.2.  OcHoBHasi TUTepaTypa

OuxteHromnsi] .M. OcHOBBI MaTEMaTUYECKOTO aHAIN3a: YIYeOHUK )i BY30B, 15-€ u3.,
ctep. CII6, Jlans. 2023. Yacts 1. 444 c.

@uxtenronsl [.M. OcHOBBI MaTEMaTUYECKOTO aHAJIN3a: y4eOHUK AJIs BY30B, 14-e u3.,
crep. CII6, Jlans. 2023. YacTs 2. 464 c.

Kynpssues JI.JA. Kpatkuii kypc marematnueckoro aHanusa. T.1. uddepennuansHoe u uH-
TerpajibHOe UcUnCIeHUs] QyHKUNUN oHOW nepeMeHHOH. Panpl: YueOHuk [DnekTpoHHBIN pe-
cypc]: yueO. - DnekTpoH. 1aH. - Mocksa: @usmatiut, 2015. - 444 c. [Pexxum nocryna: URL:
https://e.lanbook.com/book/71994 - 3arun. ¢ skpana.]

4.3. JlonoJIHUTeJbHAS JIUTEpaTypa

[TuckynoB H. C. luddepenumanbHoe U UHTETpabHOE UCUUCIEHUS AJ BTY30B. B 2-X TO-
Mmax. M.: UaTerpan - [Ipecc, 2009 — 416, 544 c. 180 3x3.

3yokoB B.I'., JIsxosckuii B.A., Maptsinenko A.M., Munocues B.b., ITymkaps E.A. Kypc ma-
TEMaTHKH JJI1 TEXHUYECKUX BBICIINX y4eOHBIX 3aBenenuid. Yactu 1-4. M.: MTT1Y, 2012. 400
IK3.

Kpatkuit xypc BbIcIIel MaTeMaTUKH [DIEKTPOHHBIA pecypc|: yued. - DIEeKTpOH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 ¢ [Pexum  gmocryma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpaHa. ]

Bbyrpos f1.C., Hukonbckuii C.M. Briciias matemaTuka: yueOHHK JJi BY30B B 3-X ToMax. M.:
Hpoda, 2009.

WNuTterpanbHoe McuuciieHne GyHKIUN OHOW U HECKOJIBKUX NMEepeMEeHHbIX. Teopus mons: me-
TOIMYECKUE YKa3aHUs U BapuUaHThl pacdeTHO-Tpaduueckux pador // bomynoB M.A., bopo-
muHa C.U., [Tokazee B.B., Teym B.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.
Marematnueckuii ananus. Teopus npenenoB u audpepeHnmnanTbHOe HCUUCIEHNE: OCHOBHBIC
MOJIOKEHHUS TEOPUH, METOIMYECKHE yKa3aHWs W BapUaHTHl pacueTHO-Tpaduueckux padot //
bonynos M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMW»,

14


https://e.lanbook.com/book/93522

2009.

4.4. DaekTpoHHbIE 00pa3oBaTebHbIE PeCYPChI

[IpoBenenue 3aHATHIA U aTTECTAIM BO3MOXKHO B IUCTAHIIMOHHOM (opMare ¢ IPUMEHEHHUEM CH-
CTeMbI AUCTaHIMOHHOTO oOy4eHus yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTtemaTnkay JIEKTPOHHBIX 00pa3oBarelbHBIX pecypcoB (DOP) mo Bcem pazaenam
MIPOrpaMMBI:

DJIeMeHTBl MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJin3a

I/IHTCFpaJ'IBHOG HUCYHCIICHUEC
GYHKIMA OTHOU TTepeMEHHOM
Juddepennnanpaoe ucauce-
HUe QYHKIIMA HECKOJIbKHX T1e-
PEMEHHBIX

,Z[OHOJIHI/ITCJII)HI)IG TJIaBbl MaTec-
MAaTHU4YCCKOI'0O aHaJin3a

https://online.mospolytech.ru/local/crw/course.php?id=3781

https://online.mospolytech.ru/local/crw/course.php?id=3362

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

Pazpaboranusie DOP BKIIIOYAIOT TPEHUPOBOUYHBIE H UTOTOBBIEC TECTHI.
ITopsimok mpoBeaeHus: paboT B JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSOKEHUSIMH TTPOPEKTOPA 10 y4eOHOU paboTe W/UiH LEHTPOM y4eOHO-METOJMUECKOM paboTHI.

Kamnmﬁ CTYACHT obOecreucH HHAUBUAYAJIbHBIM HCEOTPAHWUYCHHBIM OOCTYIIOM K BHGKTpOHHOﬁ
OMOJIMOTEKE MOCKOBCKOI'O ITOIUTEXA

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

I/IHTepHGT-pecprBI BKJIFOUAKOT y‘Ie6HO-MeTOI[I/I‘leCKI/Ie MaTCpHUaJibl B 3JICKTPOHHOM BUIC, IIPCI-

CTaBJICHHBIC Ha caiite mospolytech.ru B pazuene: «l{eHTp MareMaTH4IeCKOro 00pa3oBaHUS

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

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

Ilone3nrie y‘{e6HO-MeTO,I[I/I‘{eCKI/Ie )51 I/IH(I)OpMaI_[I/IOHHBIe MaTCepHraJIbl IPCACTABJICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL peCypcoB PIH(I)OpMaI_II/IOHHO-TCHGKOMMYHHK&HHOHHOﬁ CCTHU (<I/IHTepHeT)> JJI1 OCBOCHUA

JAMCIUITIMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIu1eH3H0HHOE H CBOOOHO PACTIPOCTPaHsAeMOe TPOrpaMMHOe
odecrieueHue

No| HaummenoBanue | Pazpaborumk [1O | Joctymuocts (u- | Ccbuika Ha Exuabiii peectp
(mpaBooGiana- [IEH3UOHHOE, CBO- | POCCHMCKHUX IPOTrpaMM JJIs
TEIlb) 601HO pacnpo- OBM u B/ (ipu Hanu4un)
CTPaHsAEMOE)
1 | Astra Linux | OOO JInnen3znoHHoE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase _id=9540
ACTPA" 36
2 [ MoitOduc OO0 "HOBBIE JInneH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

15



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.matematikalegko.ru/
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

4.6. CoBpeMeHHBbIe PO(eccCHOHATIbHBIE 0a3bl TAHHBIX U
nH(GOPMAIHOHHBIE CIPABOYHBbIE CHCTEMbI

Ilepeyenns pecypcoB cetu UHTepHET, JOCTYNHBIX /IJIS OCBOEHUSI TN CUMIIJIMHbBI:

HanmenoBanme Ccblika Ha pecypc JocTtynHocTh

NudopmanuoHHO-cIpaBOYHbIE CHCTEMBI

Hocrtynna B cetu Un-
TepHeT 0e3 orpaHuye-
HUH

https://stackoverflow.co

Stack Overflow m/

Nudopmannonnsie pecypesl Cetu

Koncybratlloc http:// www.consultant.ru | loctymso

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTeabHBIX cTan- | http://www.fgosvo.ru. JlocTymHO
JApTOB BBICLIETO 00pa30BaHUs

JIeKTPOHHO-0UO0JIMOTEYHbIE CHCTEMbI

JlaHb https://e.lanbook.com/ HocrtynHa B cetu WH-
TepHeT 0e3 orpaHnye-

1505071
IPR Books https://www.iprbookshop | Jocrynua B cetn Un-
ru/ TepHeT 0e3 orpaHnye-

1505071

IIpogdeccnonanbubie 6a3bI JaHHBIX

basa naHHBIX HayYHOH JEKTPOH- http://www.elibrary.ru JocTymHo
HOI OMbIMoTeKN

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
noJinTeMaTueckas peepaTuBHO-
o6ubnuorpaduueckas u
HayKoMeTpHuueckas (0ubmuomerpu-
yeckas) 0a3za JaHHBIX

5. MaTepua/IbHO-TeXHUYECKOE o0ecneuyeHue TUCUUIINHbI

MartepuanbHO — TeXHUYecKas 0a3a YHUBEPCUTETa 00eCIIeYnBaET IPOBEJICHIE BCEX BUIOB
3aHSTHIN, TPETYCMOTPEHHBIX Y4EOHBIM TUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIUM CAHUTAPHBIM U
MIPOTHBOIMOYKAPHBIM MPABUIIaM U HOpMaM.

Kadenpa «Matematukay He pacroyniaraetT COOCTBEHHBIM ayJUTOPHBIM (DOHIOM U UCTOJb-
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3yeT y4eOHbIe ayTUTOPHH U3 001Iero oH1a yHHBEPCUTETA.
[Tpu HEOOXOAMMOCTH /7Sl IPOBEJCHUS WHTEPAKTUBHBIX MPAKTUYECKUX 3aHATHHA UCTIONb3Y-
IOTCSl KOMITBIOTEPHBIC KJIACChI YHUBEPCHUTETA.

6. MeToanuyeckue peKoMeH Al MU

6.1. MeToauyeckue peKoMeHIANUM JIs MPenoaaBaTeast
10 OPraHu3anuu 00y4eHust

[Ipexne Bcero, cienyer oOpaTuTh BHUMaHUE CTYIEHTOB Ha TO, YTO MPAKTUUYECKU BECh U3Y-
JaeMblii UMU MaTepuai He TpeOyeT Kakoi-muoo crenuanibHOl (I0NOTHUTENbHOM) MOATOTOBKH U
BITOJTHE MOXKET OBITH YCIIEIIHO M3YY€H, €CIIH CTYEHTHI OyIyT MOCEIIaTh 3aHATH, CBOEBPEMEHHO
BBITIOJIHATH JJOMAIIIHUE 33/1aHUS U MT0JIb30BAThCA (MIPH HEOOXOIUMOCTH) CUCTEMOM TIIAHOBBIX KOH-
CyJbTallMil B TEUEHHE KAXKAOro cemecTpa. Bomenmme B Kypc MaraHaiau3a pa3felibl SBISIOTCA
KJIACCUYECKHUMH, B TO K€ BPEMS OHU MPAKTUUECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT IUPOKOE pac-
IIPOCTPAHEHUE Ul pELICHUs pa3HOTo poJia 3ajady BHYTpU CaMOM MaTeMaTUKH U MPUKIAIHbIX 3a-
nad. X ocBOeHHE MOMOXKET CTYJIEHTaM JIOTUYECKU BEPHO, apryMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO M IICBMEHHYIO PEYb, YCIICITHO MPUMEHSATh HAKOIUICHHBIE 3HAHUS B IPOECCHOHATBHOM
NEeSATEIbHOCTH.

Heo6xoanMo ¢ camoro Havasia 3aHSATHIA PEKOMEHI0BATh CTYJACHTAM OCHOBHYIO H JIOTIOJN-
HUTEJIBHYIO JUTEPATYPY, @ B KOHIE CEMECTpa JaTh CIIMCOK BOIIPOCOB J1JIsl IOATOTOBKH K 3K3aMEHY.

Ha nepBoM 3aHsATHN 110 JUCHUILIMHE CleAYyeT 0053aTeabHO MPOUH(OPMUPOBATDH CTY IEH-
TOB 0 BHJIE M (popMax TeKyIIeH U NpOMEKYTOUHON aTTecTalui o AUCHUILIMHE, CPOKAX UX MPO-
BEJICHUS, YCIIOBUSAX JIOIyCKa K IPOMEKYTOYHOM aTTeCTAallu, IPUMEHSEMBIX BUaX IPOMEXKY-
TOYHOT'O KOHTPOJIS.

N3noxeHne TEOpeTMYEeCKOro Marepuaina JOJDKHO CONPOBOXAATHCA HIUIFOCTPATUBHBIMU
IIpUMEpaMH, TIIATETFHO OTOOPAaHHBIMU MPEIOJIaBaTeIeM TaK, YTOOBI TEXHUYECKHE TPYAHOCTH U
BBIKJIQ/IKH [P PEIICHUH 337aui HE OTBJIEKAJIN OT TJIABHOTO: OCMBICIICHUS UJIEU U CYTHU TPUMEHSI-
eMbIX MeTo0B. CllelyeT Bcerza yka3blBaTh IIPUMEPBI IPAKTUYECKOI0 MPUMEHEHNUSI PACCMOTPEH-
HBIX Ha 3aHATHUSIX YpaBHEHUU U GOpMyII.

[IpakTHyeckue 3aHATHUS JOJKHBI OBITh OPraHM30BaHBI IpenoaBaTeaeM TakuM 00pas3oM,
YTOOBI OCTABAJIOCh BPEMsI Ha MEPUOJUYECKOE BBIMOJIHEHHE CTYIEHTAaMU HEOONbIION caMoCTos-
TeJBbHOM paboThl B ayTUTOPUHU AJISl IPOBEPKU YCBOCHUS M3JI0)KEHHOTO MaTepHara.

[IpenonaBatenp, Benymnii IpakKTUUECKUE 3aHATHUS, JOJHDKEH COTIIACOBBIBATh y4eOHO-TeMa-
TUYECKUH TJIaH 3aHATUH C JIEGKTOPOM, UCIIOJIb30BaTh €AUHYIO CHCTEMY 0003HAYEHUH.

[IpenogaBatento ciaeayeT 100MBATHCSI CUCTEMAaTUUYECKOW HENMpPEPBIBHON padOTHI CTY/ECH-
TOB B TEUEHHE CEMECTPa, HEOOXOANMO BBISBIIATH CUIIbHBIX CTYACHTOB U IPUBJIEKATh UX K HAyYHOMH
paboTe, K y4acTHIO B pa3HOT'0 poja OJIMMIIHAgaX U KOHKypcax.

CTyzneHT IOJKEH OLlyliaTh 3aMHTEPECOBAHHOCTD NPENOJABATENS B JOCTHKEHUHN KOHEY-
HOTO pe3ylibTaTa: B NMPUOOPETEeHUH OOYYaOIUMMUCS MPOYHBIX 3HAHUN, YMEHWI U BiaJeHus
HAKOIUJICHHOH nHpopManueit A pereHus 3a/1a4 B IpopecCHOHaNbHOMN e TeTbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJTOTHH

IIpoBenenue 3aHATUI U aTTECTallMii BO3MOXKHO B JMCTAHIIMOHHOM (popMare ¢ MpuMeHe-
HHUEM CHUCTEMBI IucTaHIMoHHOro oOyuenus yausepcurera (CAO-LMS) Ha ocHoBe pa3paboTan-
HBIX Kadenpoit «MaremaTrka» 3JIeKTPOHHBIX 00pa3oBaTebHbIX pecypcoB (DOP) o Bcem pasne-
JaM mporpammsl (cMm. 1. 4.4).

[Topsimok npoBeneHus paboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMU
PacmopsDKEHHUSIMU TPOPEKTOpa 1Mo y4eOHOW paboTe W/WiIH IEHTPOM Y4eOHO-METOIMYECKOU pa-
OO0TBHI.
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6.2. MeTtoauueckue yKka3aHusi JAJsi 00y4alOmMUXCH M0 0CBOEHUIO
JTUCIHHIIIMHBI

Pa3nen 1: nuddepenuunanbHoe nucuncjieHue GyHKIUH 0OHON nmepeMeHHOI

[Ipu nzydenun nuddepeHnrnaibHOro HCUuciIeHus GyHKINN OJHON epeMeHHON o0paTuTe
BHUMaHHUE Ha MOHATHE Ipenesa (yHKIUU B TOUKE U METObI ero Beruucienus. [Ipenen — onno u3
OCHOBHBIX NMOHATUN MaTeMaTH4YECKOro aHaiau3a. [Ipu BbIUUCIECHUH TpeaenoB (pyHKIUH HAJO,
IIPEKJE BCETO, BBIICHUTH XapaKTEp HEOIPEAEICHHOCTH OBJIAJIETh TEXHUKOM pEIlIeHNUs 3a1a4 Ha
BBIUHCJICHHE MIPE/IETIOB, HAJI0 3HATh JIBA 3aMeYaTeIbHBIX Ipe/ea, Ta0IUIly SKBUBAIEHTHBIX
0ECKOHEUHO MaJIbIX, paBuiIo JlomuTans, pa3inyHble IPUEMBIPACKPBITHS HEOTIPEAETICHHOCTEH B

3aBHCUMOCTH OT BHJIAa ((YHKIIUH U PELIUTH JOCTATOYHO OOJIb- II0€ KOJIMYECTBO 3a/1a4.
[Ipu u3y4yeHuu TeM, MOCBSIICHHBIX NPOM3BOIHOW M nupdepeHnuany QGyHKIUU, HaIO

OCMBICIIMTh UX T€OMETPUYECKHI CMBICII, IOHUMATh pa3inuue MeXy HUMU (quddepeHnuan - 3To
rJIaBHAs JIMHEHHAas 9acTh npupamieHus Gynkuun). TBepao 3HaTh (Kak TabIUIly yMHOKEHUs) (hop-
MyJbl auddepeHInpoBaHUsl OCHOBHBIX 3J€MEHTapHbIX (QyHKIMHA U npaBuia auddepenunpona-
HUs (Bce, KOHEYHO, HO 0COOCHHO MpaBmwiIo qudHepeHIMPOBAHUS CI0KHOU QyHKIHNH).O0paTuTe
BHUMaHME TakXe Ha 0COOeHHOCTU quddepeHurpoBanus GyHKUINHN, 3aJaHHBIXB HEABHOU (opme,
napaMeTpUIecK, Ha IPUEM JIorapupMUIEcKoro JudGepeHMpOBaHusI.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHATh aJITOPUTM HCCiIe10BaHUs (PYHKIMN U OCTpoe-
HUS rpaMKOB: ONpeIeTICHNEe TOUEK pa3phiBa (M X KIACCH(PHUKAINIO), ACUMITOT rpaduka (BepTu-
KaJIbHOM, HAKJIOHHOW, TOPU30HTAJIBLHOM ), HEOOXOAUMBIE U I0CTATOYHBIE YCIOBUS MOHOTOHHOCTH
(yHKINH, CYIIECTBOBAHUS JIOKAIBHOTO KCTPEMyMa, MPOMEKYTKOB BBIITYKIOCTH U BOTHYTOCTH
(GYHKIIUY ¥ TOYEK reperuoa.

Paznen 2: nuddepenunaibuoe ucunciaeHne PyHKIMA HECKOJIBKUX NepeMeHHbIX

[Tpu u3ydeHnn naHHOTO pa3zena oOpaTuTe BHUMAaHKE HA TO, YTO (DYHKIIUS IBYX ITEPEMEH-
HBIX UMEET HAIJISAHBIA T€OMETPUYECKUI CMBICII — 3TO IIOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE

Hano ocMBICTIUTE MOHATHS YaCTHBIX IMPOU3BOAHLIX U ITOJIHOTO I[I/I(l)(l)epeHLII/IaJla 1 0COOEH-
HOCTb HUX BBIYHMCJICHHUA, OBJIAACTH TEXHUKOM BBIYUCIICHUS ITPOU3BOAHLBIX OT CIIOJKHOM CI)YHKI_II/II/I

HECKOJBKHX MepeMeHHEIX. ClieyeT oOpaTuTh BHUMaHKE Ha To, uto as pynkuun Z = Z(X, Y)
0%z 0%z
CMeIlIaHHbIE YAaCTHbIE IPOM3BO/IHBIE BTOPOTO MOPSAKA PaBHBI MEXKIY COOOM: = (Teo-

OXoy  OyoOX

pema [lIBapiia), To ecTh OpsIAOK MU PEpeHITTPOBAHNS HE UMEET 3HAUCHHSI.

Jlia GyHKIUY HECKOJIBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHUS (PYHKIIUU B IPOU3BOJILHOM
HaNpaBJICHUU XapaKTepU3yeTCsl MPOM3BOIHOM 110 HANpaBJIEHUIO, a HAaMOOJIbIlask CKOPOCTh U3Me-
HeHusl QYHKIMH Oy/IeT B HallpaBJIEHUU BEKTOPA IPaUeHTA.

Crenyer oOpaTtuTh B 3TOH TeMe BHUMaHUE Ha HEOOXOJMMOE U JOCTATOYHOE YCIOBHS CY-
IIECTBOBAHUSA SKCTpeMyMa (QYHKIIUU HECKOJIBKUX TIEPEMEHHBIX.

Pa3nen 3: uHTerpajbHoe HCUHCTEHHE

B uHTErpaNbHOM MCUMCIEHUHN pemraeTcs 3aaavya, oOpaTHOW TOHM, KOTopas paccMaTpHBa-
nack B ¢ depeHnaTbHOM HCUHCITEHNN: HeoOX0IMMO HAWTH 1ist naHHOH pynkmuy | (X) TaKylo

18



(GyHKLMIO, MTPOM3BOAHAS OT KOTOpOi Obuta Obl paBHa 3amaHHOW. MHTerpupoBaHue (QyHKIMHA — J10-
CTaTOYHO CJIOXKHBIN pa3zieNl MaTeMaTuKH, OBJIaJIeTh KOTOPBIM MOKHO TOJIBKO, €CIIH CTY/ICHT «BO3b-MET»
JOCTaTOYHO OOJBIIOE KOIUYECTBO HHTETPATIOB Pa3HOT'O THUIIA.

Hano TBepao 3HaTh TabiMily HHTErpaJIOB OT OCHOBHBIX 3J€MEHTApHBIX (PYHKLUH, OCHOB- HbIE
METOJbl HMHTErPUPOBaHMA (3aMeHa MEpEeMEHHOHW, IOJIBeAeHHEe NOA 3HakK aupepeHnnana, HH-
TErPUPOBAHUE TI0 YACTSIM, IPUEMBbI BBIYUCICHHS UHTETPAJIOB OT PALMOHAIBHBIX APOOEH, OT pa3- HOTOo
THUITa TPUTOHOMETPHYECKUX (QYHKIIHN).

Hazno ocMbICTHTD €TMHCTBO MOAX0/1a K TOCTPOSHHIO OIPEEIIEHHBIX, KPATHBIX, KPUBOJIH-HEWHBIX,
HOBEPXHOCTHBIX MHTETPAJIOB — IOCTPOCHUE HEKOTOPOI MHTETrPaIbHOM CYMMBI U ITpe- IebHBII Iepexo/.

3HaTh F€OMETPUIECKUI CMBICI M OCHOBHYIO (DOPMYITY BBIYHCIICHHS ONIPEICICHHBIX HHTE-TPAJIOB
— (opmyny Heprorona — JleliOHuIa, reomeTpudeckue U (U3MYECKHUE MPUIOKEHHUS ONpEeAe-JICHHBIX H
KPaTHBIX MHTETPAJIOB, YMETh HAXOAUTh IUIOMIAb TUIOCKOW (UTYpHI, JJIMHY KPUBOM, 00BEM M IUIOIIAAb
HOBEPXHOCTH TEJ BPAIICHUSL.

7. ®OH/I OLIEHOYHBIX CPEICTB

7.1.  MeToabl KOHTPOJISI U OCHNBAHUSA Pe3yJIbTATOB 00y4YeHHUA

I[Hﬂ KOHTPOJIA YCIICBACMOCTH U Ka4€CTBA OCBOCHUWA AUCIHUITIINHBI HaCTOﬂHIGf/i HpOFpaMMOﬁ
HpEeNyCMOTPEHBI CIENYIOIINE BUALI KOHTPOIIA:
- KOHTPOJIb TEKYIIEH YCIIeBaeMOCTH (TEKYLIHI KOHTPOJIb);
- IPOMEXYTOYHas aTTecTalus (IK3aMeH).

7.2. Ikaja v KpUTEpPUHU OLEHMBAHUS Pe3yJIbTATOB 00y4YeHUs

dopMa MPOMEKYTOUHOMH ATTECTAUH: IK3aMeH

ITpomeskyTouHas arTectaus oOydyaromuxcs B popMe sK3aMeHa MPOBOIUTCS MO pe3yibTaTam
BBITIOJTHEHUSI BCEX BUJIOB yUeOHOU pabOThI, IPETYyCMOTPEHHBIX YU€OHBIM IJIAHOM IO JJAHHOMW IHCLU-
IUIMHE, TIPU OTOM YYUTBIBAIOTCS PE3YJIBTATHl TEKYIIEro KOHTPOJS YCIEBAEMOCTH B TEUYEHHE Ce-
MecTpa. OneHkKa cTeneHu AOCTHKEHUs 00yJarolMMHKCS IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEHUs IO
JUCLHUIIIIMHE TIPOBOJUTCS MPENOJABaTeIeM, BEAYIINUM 3aHATUSA 110 AUCLHUIUIMHE METOJAOM JKCIEpT-
HOM oueHKH. [1o uroram npomeKyro4Hor aTTeCTaluy MO AUCIUIUIMHE BBICTABISAETCS OLICHKA «OT-
JUYHOY, «XOPOILO», «yIOBICTBOPUTEIBLHO)» HIIU «HEYIOBIETBOPUTEILHON.

Ixana oueHNBaHuA Onucanue

BeinonHeHsl Bce o0si3aTelbHbIC YCJOBHSI NOATOTOBKH CTY-
AEGHTA K IPOMEXKYTOYHON aTTecTalMu, NPEeIyCMOTPEHHBIE
porpaMMon TUCHMILUIMHBL. CTyIEeHT JEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHMI, HABBIKOB IIOKA3aTeJIsIM, [IPUBE/ICHHBIM B
OtnnuHO TabIuIaX, ONepuUpyeT NPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMU,
HaBbIKaMH, IPUMEHSET UX B CUTyallsX MOBBIIMIEHHON CIOKHO-
ctu. Ilpu sTOoM MoOryr OBITH AONYLIEHBl HE3HAYUTEIbHBIE
OIIMOKM, HETOYHOCTH, 3aTPYAHEHUs IPHU IEepPEeHOCe 3HAHUU U
YMEHU Ha HOBBIE, HECTAH/IAPTHBIE 3a7a4H.
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Xopomo

BoinonHensl Bce 00si3aTesibHbIE YCJOBUSI NMOATOTOBKHU CTY-
AeHTa K IPOMEKYTOUYHOH AaTTecTalluM, MPEIyCMOTPEHHbIE
nporpaMMoil tucuuiuiiibl. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, YMEHUI1, HABBIKOB MTOKA3aTENsIM, IPUBEACHHBIM B
TabIuIax, onepupyeT NpUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIKaMu. B To e BpeMs Ipu OTBETE AOMYCKAeT HECYIIECTBEH-
HbI€ MOTPEIIHOCTH, 3aJ]aud pellaeT ¢ HeJoYeTaMH, HE BIIHSIO-
IIMMH Ha OOLINI X0/ peLIeHHs.

Y 10BIETBOPUTETILHO

BrimonHeHsl Bce 00s13aTesIbHbIE YCJOBHS MOATOTOBKH CTY-
AeHTa K MPOMEKYTOYHOWH aTTeCTAlMH, TNPEIyCMOTPEHHBIE
nporpaMmoil qucuuiuinHbl. CTYIeHT JAEMOHCTPHUPYET COOTBET-
CTBH€ 3HaHWH, YMEHUH, HABBIKOB ITOKA3aTEIISIM, IPUBEICHHBIM B
TaOJIMIIaxX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHSIMH,
HaBbIKaMd. Ho TIOKa3bIBaeT HerryOOKMe 3HAHUS, TIPU OTBETE HE
JIOIIyCKaeT IpyObIX OUIMOOK WM IIPOTUBOPEUMi, OJJHAKO B (op-
MYJHPOBAaHUN OTBETA OTCYTCTBYET JIOJDKHASI CBSI3b MEX[y aHa-
JU30M, apryMEeHTaluell W BBIBOJAMH, B PEIICHUH 33]a4 MOTYT
coZiep KaThCst TpyObIe OmMOKH. J[ist moTydeHus MpaBUIBLHOTO OT-
BeTa TpeOYyIOTCSl YTOUHSIOUINE BOIPOCHI.

HeynosnersopurensHo

He BpimonHeHbl o0si3aTe/ibHBbIE YCJOBHSI NOATOTOBKH CTY-
AEGHTA K IPOMEXKYTOYHON aTTecTauMu, IPEeIyCMOTPEHHbIE
nporpammont nucuuiuinHel, MJIM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHM, HABBIKOB IIPUBEICHHBIM
B Ta0JIMIAX, OIYCKAIOTCS 3HAYUTEIbHbBIE OIIUOKH, POSIBIIACTCS
OTCYTCTBHE 3HAHUN, YMEHUH, HABBIKOB II0 PAAY IOKa3aTesei,
CTYJEHT UCIBITHIBACT 3HAYUTEIbHBIE 3aTPYIHEHHUS IIPU ONEPU-
pPOBaHUU 3HAHUAMU U YMEHUSAMH.

7.3. OueHoYHBIE CpecTBA

HanmenoBanue [Ipencrasienue one-
No Kparkas xapakTepucTika O1leHOYHOTO
OLIEHOYHOTO CpeI- HOYHOTO CPEACTBA B
n/n CpeacTBa
CTBa dOC
1 Kontponpnas (ca- CpenctBo npoBepku yMeHH nmpumeHsTh | KoHTposbHbIE 3a51a-

MOCTOSITEJIbHAs)
pabora

(KP)

MOJTyYCHHBIC 3HAHUS JIJISl PEIICHUs 3a/1au
OIPENICIICHHOTO THUIIA MO0 TeMe WM pas-
Jeny

HHUA
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2 | PacuerHo-Tpadu-
yeckas padora

(PTP)

CpencTBo NMpOBEPKH YMEHUN IPUMEHATH
MOJIydeHHBIE 3HAHUS T10 3apaHee orpese-
JICHHOM METOJMKE Ui pPEUIeHUs 3a7ad
WIA 33JaHAi 0 MOAYJIIO WM JTUCIH-
IUIMHE B LIEJIOM.

Kommnexkr 3amanuii
TUTSL BBITTOJTHEHUS pac-
4eTHO-TpadUIeCcKOit
paboThI

YcTHbIM onpoc co-

CpeI[CTBO KOHTPOJIA, OPpraHu30BaHHOC KakK
cricnyajibHas 6ece,ua neaarornucCKoro pa-
OOTHHKA C O6y‘laIOIHI/IMCH Ha TCMbI, CBA-

Bomnpocsl o

CKHUX 3aJIaHUM.

3 OecenoBaHue, 3aHHBIE C M3yY4AEMOH JMCIMILIMHOM, U pac- | TeMaMm/pasjienam Juc-
(YO) CYHMTAHHOE Ha BBIACHEHHE 00beMa 3HAHHUI LIUIIIAHBI
00yJaroIIerocs 1mo OnpeeICHHOMY pa3-
JeIy, TeMe, Mpo0JIeMe U T.11.
Cucrema CTaHIapTU3HPOBAHHBIX 3aaHUH,
4 Tect [TO3BOJISIOIIIAs aBTOMATHU3HPO- Bapuant Tecta
(T) BaTh MPOIEAYPY U3MEPEHUS YPOBHsI 3Ha-
HUN 1 YMEHHUI 00y4aromerocs.
5 | Dk3ameHanuonubie | CpeCTBO NPOBEPKH 3HAHUH, YMCEHHH, | DK3aMEHAIIMOHHBIC
6I/IJ'I€TI>I HABBIKOB. MO)KGT BKJIFOYAThb KOMIIJICKC TCO- 6I/UI€TI>I
(BB) peTI/I‘-IeCKI/IX BOHpOCOB, 3ajJa4, HpaKTI/I‘-IC-

7.3.1. Texkyumuii KOHTPOJIb

OHCHO“IHHG CpeAcTBa TCKYLICT'O KOHTPOJIA YCIICBACMOCTH BKIIIOYAOT KOHTPOJIbHBIC BOITPOCHI
" 3aZlaHUsA B (bopMe 0JIaHKOBOT'O TECTUPOBAHUA IJIS1 KOHTPOJISA OCBOCHU A O6y‘laIOH_[I/IMI/IC$I pa3aciioB

JTUACHUIUINHEL, iprem PI'P.

Conep:xkanue pacueTHO-rpaduIecKux pador.

PacuerHo-rpadpuueckas padora Nel nmo quddepeHunaIbLHOMY HCUUCIEHUIO PYHKIIUI OTHOI

NepeMeHHOH

Kpartkoe copeprkanue u 3Tanbl pacueTHO-TpapuuecKoi paboThI:
[Ipenen yucnoBoil Mocne10BaTeNbHOCTH, IIpeien PyHKINH.
HccnenoBanue GyHKIIMM HA HEPEPHIBHOCTb.

Beruucnenue npou3BoAHBIX (GYHKIUH.

HccnenoBanue GyHKINH, TOCTPOEHUE I'PapUKOB.

PacueTHo-rpaduyeckas padora Ne 2 mo pyHKIUAM HECKOJIbKUX NMepeMeHHbIX.

Kpatkoe conepxanune pacueTHO-TpaduuecKoi padoTHI:
@OYHKINH HECKOJIBKUX NepeMeHHbIX. YacTHbIe pou3BoaHbIe. [Ipon3BoIHbIE OT CIIOKHBIX (DYHK-
. [Ipon3BoHAs IO HATIPABIEHUIO U TPAIUEHT. DKCTPEMYM (YHKITUH IBYX MEPEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 o HHTErpajabHOMY HCYHCJICHHUIO.

Kpatkoe cozneprkanue u 3Tanbl pacueTHO-TpapuuecKoi paboThI:

Ilepswiii sman:

MeTtoabl HHTET PUPOBAHUA. Brruncienue HCOMPCACIICHHBIX UHTCI'PAJIOB.

Bmoporti sman:
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[TpunoskeHus onpeesieHHbIX HHTErpalioB. McciaenoBanue cXoAMMOCTH HECOOCTBEHHBIX HHTETpa-
JIOB.

KoMmiekT 3apanmii

JJIS BBINIOJIHEHUSI pacuyeTHO-Tpadudeckux pador (PI'P)
0o qucuumiimae «MareMaTHYecKuid aHAJIN3»

Teopus npenesnoB u AuppepeHpoBaHNe PYHKIUH OHON NepeMEeHHOI

1. Haiitu ipeensr:

Iim(Z—n)z—(1+n)2 N )

lim

N (1+n)2—(2—n)2' o Hnt+54n
(2n? + 3 n2 o
lim| ) ) Iimn(m—n), (n-10\""
o 202 41 - lim | |
\ ) noe n+l )
2 2
lim 2X +11x+15. lim 4x .
x—>-3 X+3 x>0 sin- 3
lim vt g5+t lim sin 3x lim (1—3X)ctg7x
oo 3n+2 " 5n x—0 1_ ex2 x—>+0

0, x<-m

2. MccnenoBath Ha HEMIPEPBIBHOCTD M BBIIIOJIHUTD YEPTEK: Y = J sinx, —m <x<0

LTc, x>0

3. Haiitn mpousBoanyto GpyHKINH:

2(3% +4x - x - 2) y = Inarcsin \/1:9”

y= 15T+ X
[ _3+1

y:arcth_ ‘ 3t

2 ;
| . (t3 \
y=sin _t
3 )
COoS 6X 1 .
__ Yoo =arctg? ———+sinIn 2x
y 3sin(12x+1) y d 1— 2x2
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y:arctg3ln—‘v& y:(\/x_)

X+2

—

X B

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

4. CocTaBUTh ypaBHEHHS KacaTeIbHOW W HOPMajW K JAaHHOW KPHUBOW B TOYKE C aOCIUCCOH X, :

y=x2+8/x—32, x,=4.

_ 2
5. [IpOBECTH MOJIHOE HCCIIE0BAHIE H IOCTPOUTS rpaduk | (x)=x"+ —
X
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DYHKIUHN HECKOJIbKHX NePeMEeHHBIX
1. HaiiTi yacTHbIC IPOU3BOAHBIC BTOPOTO TOPSIKA, yOSIUThCS, 4TO Z' =

Xy z

2
2. Haiitu rpaguent pynkiuun z = f (X,y) BTOouke My (X, Y,): 2= Y

=

3. UccnenoBaTh Ha 9KCTpeMyM GYHKIMIO Z = X° — X+ Y2 + 2V,

HNuTerpupoBanme
Boruucanths HeonpeaeJieHHbIe HHTErPaJibl

dx
[ x-27%dx, I(x+1)exdx, [xcos3xdx, [e*cosxdx,

jZ(X-i—\/;’

X+1
dx dx 8 dx X+1 S

| [ (x=6)(x+2) , | _dx, |

X2 —6x+18°

Bouruucants OIpeacJCHHbIC HHTEI'PAJbI
3

n.6 1 dx 1 ¢ dx

3sin? xcos xdx, _ X —1)e*dx , SE—
g g\/1+3x !)( ) {x\/7+lnx

6 dx 2 1+ x? 4 dx 1% 42X

{1+~/3x—2' fﬁ,cetg*dx' f{gﬁ%z_

) 1 0
I 2\/_ 7.6 L odx
g—dx, i 4—x2dx, issm2 x cos xdx , !ﬁ
' “ dx
J;(x—l)exdx, !m
Heco0cTBeHHbIE HHTETPaJIbI

1. YKaxche, KaKOW M3 HECOOCTBEHHBIX MHTET PAJIOB SABJIACTCA CXOAAIIUMCA

dex, ojcx—?’dx, T\/aédx

2. BBIYMCIIMTE MHTErPall, yCTAHOBUTEH €r0 CXOAUMOCTD MIIH PACXOIUMOCTh

2 ?
X°+6x+5 X2 +3 cos? X

2 2
Ciz=X T3y

yx Xy
Mo (4,6) .

ind x

dx,

dx

L

1+ x?
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o0

3. BoIurcinuTh HHTETpall, yCTAHOBHUTH €r0 CXOIMMOCTh HWITH pacXxoauMocTh | In xdx
1
. dx
4. BbIYMCIIUTh HECOOCTBEHHBIN HHTETpal TT, YCTQHOBUTB €0 CXOAUMOCTb WIIN
0 X

pPacxoaumMocCThb.
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1
dx
5. BBILII/ICJ'II/ITI) HGCO6CTB6HHBII>'I I/IHTeraJI —2, YCTaHOBI/ITB €ro CXxoanuMoCThb UJInu
-1
paCXO,I[I/IMOCTL.
® dx

6. BerancinuTs uHTET paJl, YCTAHOBUTH €TO0 CXOAUMOCTD WJIM PACXOAUMOCTD I

1+ x?

—00

0

7. BbluncauTh UHTErpaj, yCTAHOBUTH €T0 CXOJMMOCTD MJIM PACXOIUMOCTh J In xdx

1d
X
8. Berunciuth HeCOOCTBEHHBIN HHTETpall I —5» YCTAHOBHUTE €ro0 CXOAMMOCTb HIIH
1X

pacxoauMOCTb.
Kparnble nunTerpaJbl

1. VI3MeHuTh NOpSA0K UHTETPUPOBAHUS B IBOWHOM UHTErpae

1 2-y

2 6-x
almjfmww, b. [dy [ (x, y)x.
X 0 N

2. Berauciutsb JD[(IO —x? — y?)dxdy, D={(x,y)|1<x<2, 0<y<2}

3. Beruucnurs

H (12x2 y2 +16x%y° )dxdy;
D

D: x=1,y=x y=—-Jx
4. BRIYUCIUTD

[[(x? + y)dxdy, D —MHOXeCTBO TOYEK IIOCKOCTH, OTPAHUYEHHOE THHUAMU
(D)

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

5. Haittu nnowmaas Gurypsl, orpaHuueHHON JaHHBIMU JIMHUSAMU
y=3|x, y=4e", y=3, y=4

6. Haiftu mmomans GUTYpsI, OTpaHUYEHHOM THHUAME Y = X2, Yy = —X+ 2

8. Haiitu 06beM Tena, momydeHHoro BpaiieHueM Bokpyr ocu OY ¢urypsl, orpaHH4eHHONW JITMHU-
s y=x3, y=1, x=0.

9. Haiitu 06beM Tena, MoIy4eHHOro BpalieHneM BOKpyr oc OX Gurypsl, orpaHUueHHON JTUHH-
avm Yy =X, y?=X.



KonTpoJsbHbIe padoTsl (IpuMephI)
BapuaHT

1. NoctpouTb rpadmk: Yy = 3C0S 2X
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2. HaliTu npegens!:
(5-n)" +(5+n)° 1- cos 2x X3 —x2 —x—2

1) lim . 2) lim—— 3) lim——
"2 (5-n)2—(5+n) 0 @2 _1 2 X° = 2X5 +X—2

1
4) limvx* —x-1 5) lim| 1+ X cos 2x '} 6) Iim(x— x2—x+1)

—X, X<0

=2 In(x-1) oo 1+xc0sX ) o

2
3. MiccnefoBath Ha HEMPEPbIBHOCTb U BbINOAHUTL YepTexk: Y =4 X7, 0 <X <2

3, Xx>2
BapuaHTt
1. Haittn npoussogHyto Y, :
a) y:arctg?’lnﬁ& 6) y:(J;)
X+2
X3
B) sin(Xx—2y)+__=7x r) x=e"tcost, y=e'cost
y
(1 1)
2. Havitu lim| ——
x| x - arctgx
2 1

3. MpoBecTu nosHoe UccnegoBaHme u nocTpouTs rpaduk f (X)=x +—.
X

Bapmuanr.

ou

Nel. BeraucnuTh Mpou3BOHYIO 110 HANPABICHUIO —— i HATH MOJIY/b BEKTOPA TPaMEHTa s

0S
X

byukun U = 2xy + \/y + 2% B TouKe A(6;9;1) B HaIIpaBJIEHUH, COCTABJIAIOIIEM C OCSIMHU KOOP-

3 6 T
qunar yrmer COSQ = —, cosp=_, y<_.
7 7 2
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Ne2. Vccnenosats Ha skctpemym dynkumo Z = Xy(1—4x2 —4y) -5.

Ne3. z=In(y-x%), x= sint, y=cost. Haiiru d_z

dt

Bapuant

Bboryucaumoe:
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2

16 dX
1. . 2. [(2x+1) Inxdx .
s J(ax+)

32 -4 sin? 3x % —1
3. [ dx [ i s
X + 4x 4. 7 Cos” 3X fﬂ—ﬂ-xzxé
1. Brraucianute HUHTETpAaJIbl:
+00 +0 dX
2
_[ xe™ dx .

1 e X-4/InX

dx.

M306pa3MTb obnactb MHTErpnpoBaHnAa U USMEHUTb NOPAAOK MHTETPUPOBaHNA B MOBTOPHOM UHTErpane

0 Jma
_j4 dx ‘[ f (x; y)dy.

BolumcaunTe nnowasb ¢urypbl, OrpaHUYEHHOM NUHUAMM

y=2-Xx2,y=x
BapuaHT 3aaHuii TPEHUPOBOYHOrO TecTa.

3apaum

_arcctg¥/x dy—?
X

luactbl. y=sininx, y',y'-? 2.y

4. Haiitn nponsBogHyto Y, :

— arctg7x
a) yZS’Sin4X—3 6) y =X
X

3. y:3X2 +XeX,XO=2,ﬂx:Oala ry_(7

B) ¥+ = cos 3x r) Xx=cost+sint, y=sint—tcost

X

5. Uccneposathb Ha akcTpemym | (X) = (X —3)2 (X —5) .

2%

€
6. HalT1 MHTEpBasIbl MOHOTOHHOCTH Y = — .
X
7. Haiitn Hanbonbliee, HauMeHbLLee 3HaYeHne GyHKLMK f (X) = —16X na otpeske [_5;1] :

_ 2 _
8. MocTponTb KacaTeNbHYI0 K rpaduky GyHKLMM f (X) =3arccosx” sTouke X =_.

1
2

30



2 yactb 9. Haiitn npegensl:
(3+ n)2 —(2+n)2

1 lim 5
"= (2+n)2—(1-n)

tg2x

2)lim

x—0 er

-1

X2 +2x-3

3) lim

-3 x° +5%% +6X

tg5Sx

4) lim——
wE 1g3X
2
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3 yacTtb
0, X<-m

10. Wccneposatb Ha HENPEPLIBHOCTb U BbIMOJHUTDL YepTex: Y = Jsin X, —T <x<0.

{n, x>0
X3
11. MposecTy nonHoe uccnesosaxue u noctpouts rpaduk f (X) =—; T
X —
KonTposbHbie padoThl (IpUMeEpPHI)
BapuaHTt
1. NoctpouTb rpadmk: Yy = 3C0S 2X
2. Haiitn npegensl:
2 2
(5-n)" +(5+n) 1—cos 2x X3 —x2 —x—2
1) lIm 2)lim———— 3) lim
1
4) limvVx —x-1 5) lim|( 1+ x cos 2x ¢ 6) Iim(x— X’ —x+1)
=2 In(x-1) x>0\ 1+ xcosx ) x>0
—X, X<0

2
3. WccnenoBaTh Ha HEMPEPbIBHOCTb M BbINOAHWTL YepTex: Y =4 X, 0< X< 2

3, Xx>2
BapuaHT
1. Haiitn npoussoaHyto Y, :
a) y=arctg3ln4"& 6) y:(\/x_)
X+ 2
3
B) sin(Xx—2y)+ __=7x r) x=e"tcost, y=e'cost
y
(1 1 )
2. Havmm lim| ——
| X arctgx
2 1
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3. NMpoBecTu nonHoe nccaeaoBaHne u nocTpouts rpaduk | (X)=:X **Yf-

Bapmuanr.
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ou

Nel. BeraucianTh IpOM3BOIHYIO 110 HAMIPABICHUIO —— ¥ HAlTU MOAYJIb BEKTOPA IPAIUEHTA IS

0S
X

dynkmun U = 2XY + \/V +2® Brouxe A(6;9;1) B HanpaBneHNH, COCTABIAIOWIEM C OCIMH KOOD-

3 6 T
nunar yrasr COSQL :7 cosf3 :7 Y <_.

Ne2. VcenenoBats Ha sxctpemyM Gyuxumo Z = Xy(1—4x2 —4y) -5,
4 dz

N3.z=In(y—x ), Xx=4/sint, Y=COSt. Haiiru e

Bapuant

Bobiyucnume:

2 dx 2
1. .
_9[\/;_2. 2.'|;(2x+1) In xdx .
32 -4 sin® 3x 2% -1
—_dx. dx.
3 Jx24-4xdx' 4.Jcosz3x X S'J X

fﬂ—ﬂ(zxé

1. BLI‘{I/ICJ'II/ITB I/IHTGI‘paHBIZ
+o0 +00
. dx
J.xe dx . j :
1 e X-+/InXx
MN306pa3nTb 061aCTb UHTETPUPOBAHUA U U3MEHUTb NOPALOK UHTErPUPOBAHUS B MOBTOPHOM MHTErpane

0 VB
_L dx l f (x; y)dy.

BbluMcanUTb naowaab ¢urypbl, OrpaHWYEHHOW IMHUAMM

y=2-X2,y=x
BapuaHT 3aaHuii TPEHMPOBOYHOTrO TecTa.

3aAaqM lyactb 1. y:s|n|n —’)
X, yl’ yl
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3
2_ y: y dy_? 3 y:% :2, 0 HX:O,l, ry—’)

4. HaiATv npon3BoaHyto Y, :

.4 X=3 arctg7x
a)y:5S|nT 6)y=X

35



B) eXV+X:0053x r) x=cost+sint, y=sint—tcost
X

5. Miccneposarb Ha aketpemym f (X) = (X —3)2 (x-5).

2X

e
6. HainTu nHTepBanbl MOHOTOHHOCTN Y = — .
X
3
7. HaTn Hanbonbllee, HAaMMeHbLIee 3HauYeHne GyHKLMM f (X) = — —16X Ha otpeske [—5;1] .

8. MocTponTb KacaTenbHyto K rpadpuky epyHkumm f (X) =3arccos x> B TO4YKe X =

2
2 yactb 9. Hantn npegens:
(3+n)" —(2+n)’ tg2x X2 +2X~3 tg5x
1) lim . 2)lim ) lim— 4 lim——
e (2+n)%—(1-n) 0 2% 1 >3 x° +5X2 +6X o tg3x
3 yacTb
0, x<—-rm

10. Wccnenosatb Ha HEMPEpPbIBHOCTb U BbIMOIHWTL YepTesk: Y= SinX, —T <X<0.

[n, x>0
X3

11. MpoBectn nonHoe uccnegosaxme n noctpouts rpaduk f (X) =—; T
X —_

Kpurepun onenkn:

- OIICHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIIM OH PETYJIAPHO B TCUCHUC CEMECTPA IIPECACTABIIAI
PEIICHHUA 3aaa4, BBIIIOJTHHWII MMOJIHOCTBIO BCC 3aJlaHUA U UX 3alIMTUJI, OTBCTUB HAa BOIIPOCHI ITpCTIoaa-
BaTcCJId,

- OLICHKA «HE 3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIM OH HECPETYIIIPHO B TCUCHUC CEMECTPA NIPCI-
CTaBJIAJI PCHICHUA 3a4da4, BBIIIOJIHUII 3aJaHWA HEC MMOJIHOCTBIO HUIIN BOO6]J_IC HC IPpCACTABJIAI pa6OTLI
Ha IIPOBECPKY, NJOIMMYCKACT CYIICCTBCHHBIC HCTOYHOCTHU B OTBETAX HA BOIIPOCHI ITPEIIOoaaBaTCIIA.

Jlnst poBeieHus! TEKYILEro KOHTPOJISI 3HAHUH CTY/IEHTOB B AUCTAaHIIMOHHOM (popMate B pas-
paboTtanHbIX Kadeapoil «MaremaTrka» OHJANH-KypcaXx MUMEIOTCS NMPOMEXKYTOUHbIE (TPOOHBIE) Te-
CTHI.

7.3.1.1. IIpomexyTOUHas aTTeCcTALNSA

[TpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OUieTaM B YCTHOU (opMme.
Bpewmst U1 moAroTOBKM OTBETA HAa BOMPOCHI HE Ooiiee 45 MUH.
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bunet BKIII0YaeT TEOPETUUECKHUI BOITPOC U 3a7a4H.
KoMIuiekThl 3K3aMeHaIMOHHBIX OMIIETOB XpaHsATCs Ha Kadenpe «Maremarukay.
TunoBble BApMAHTHI OWJIETOB NPHJIATAIOTCS.
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10.

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24,

25.
26.
217.
28.
29.
30.
31.
32.

KommnuiekT Bonpocos

0 TUCIUILINHE «MaTeMaTHYeCKHH aHaJIH3»

JAudppepennnaibHoe HCHUCTEeHHE (PYHKIUI OJHOH NlepeMeHH O

[TonATHeE MepeMeHHO BETMYUHBI M 00J1aCTH €€ U3MEHEHUSI.

MOHATHE ()YHKITMOHATLHOW 3aBUCUMOCTH, KJIacCU(pUKAUs (yHKITUH.

OmnpeneneHne U TAIIBI YUCIOBOM I1OCIE0BATEIbHOCTH.

[Ipenen 4ncnoBoi MOCIENOBATENBHOCTH. ApU(METHYECKHE ONepauy HaJl TOCIEI0BaTEIbHO-
CTSIMH.

VYcnoBus cyniecTBOBaHNs KOHEYHOT'O IIPEJIesia YUCI0BOM II0CIeA0BaTENbHOCTH (Teopembl Ko
u BeiiepmTpacca).

Bropoii 3ameqarenbHbli Ipeiel.

IIpenen ¢pynkunu. Onpenenenus. 'eomerpruyeckas HHTEpIPETaLUs HOHATHUS Ipeaesa GyHKLINH.
CaoiicTBa npeesos.

beckoneuno maible, 6eckoHEeUHO OobIINe (PYHKIUU.

[IepBb1il 3aMeUaTENbHBIN PEIEII.

beckoHeyHO Masble BEeIMYMHBI. DKBUBAJICHTHbIE OECKOHEUHO MajIble U UX MCIIOJIb30BaHHUE MPH
BBIYHCIICHUHU NpeziesioB. Tabinia S3KBUBAJIEHTHBIX OECKOHEYHO MalbIX.

HenpepbIBHOCTh PYHKIIMM B TOUKE M Ha ipoMexyTke. OqHocTopoHHMe npenensl. Kinaccuguka-
U TOYEK pa3phiBa rpaduka.

CaoiicTBa pyHKINH, HEMPEPHIBHBIX HA 0Tpe3Ke (TeopeMbl Beliepmrpacca, bonbsiano — Komm).
[TpousBonnas. ['eomeTpuueckuii M GU3MUECKUI CMBICT TPOU3BOHOM. KacaTenpHas 1 HopMab
K TJIOCKOM KPUBOIA.

Tabnuia mpon3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHM.

CBsI3b MEX1y CYIIECTBOBAHUEM MPOU3BOJHON (DYHKLIMU B TOUKE M HENIPEPBIBHOCTHIO (DYHKIMH
B TOM K€ TOYKE.

ITpon3BosHas CyMMBI, MpoU3BeIeHUs, YacTHOTO. [Tpon3BoiHas c10kKHOM 1 00paTHOM QyHKIHMIA.
[Ipon3BoHas mapaMeTpUYECKH 3aJaHHON (PYHKIIUH.

ITpousBosnHas GpyHKIMH, 331aHHON HESBHO.

JuddepeHunpoBanme ClI0XHON MOKa3aTeIbHON QyHKINN.

Huddepenunpyemocts. Auddepenunan. 'eomerpudeckuii cmpicn tuddepenuana.
[IpousBonHbie u nuddepeHanbl BHICIINX MOPSAKOB.

OcHoBHbIe TeopeMbl auddepennnansHoro ncuncnenus (reopema depma, Teopema Poist, Teo-
pema Jlarpanxa, Teopema Komn).

IIpaBuio Jlomurans.

Mpuorowrien Teiinopa u ero cBoiictBa. @opmysa Teinopa. Ocratounsiii uieH Gopmynsl Teitnopa
B ¢opme Jlarpanxka u Ileano.

AcuMnToThI rpaduka QyHKIHUH.

OkcrpemyM. Heobxomumoe yciioBue SKCTpeMyMa.

JlocTaTOuHBIE YCIOBHS KCTPEMYMA.

JloctaTouHoe ycnoBue Bo3pacTaHus (yObIBaHUS) QyHKIIUU.

HauOonpiiee 1 HauMeHblIIee 3HaYeHUs! (PYHKIUHU Ha OTPE3Ke.

BrinmykiiocTh, BOTHYTOCTb, TOUKa Neperuda. Jlocrarounoe ycinoBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xoanmoe ycioBue Touku neperuda. JloctarouHoe ycioBue neperuoa.

O61mas cxema OCTPOEHUs U HcciaenoBaHus rpaduka GyHKIUH.

DOYyHKIUHM HECKOJIBKHX NePeMEHHBIX

1. OmpeneneHue v reOMETPUUYECKUIN CMBICH (DYHKIIUU IBYX NEPEMEHHBIX.
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JIuauu ypoBHS (QyHKINU NBYX NEPEMEHHBIX.

YacTHble TPON3BOIHBIEC (PYHKIIUN HECKOJIBKUX MMEPEMEHHBIX, HX T€OMETPUYECKHIA CMBICIT
@OyHKIMN HECKOIBKHX MEPEMEHHBIX, IIOHATHE MOTHOTo AuddepeHmmana.
JuddepeHnrpoBanre CI0XKHBIX (YHKIUI HECKOJIBKUX TIEPEMEHHBIX.

[Ipon3BoaHBIE BHICIINX MOPSAKOB (QYHKIIMH HECKOJIBKUX IMepeMEHHBIX. CMeIIaHHbIe TIPOU3BO/I-
Hele. Teopema IIBapua.

7. IlponsBoaHas QyHKIMHU HECKOJIBKUX IIEPEMEHHBIX 110 HAIIPABIICHUIO.

8. IIpom3BoaHas MO HANIPABICHUIO U TPATUEHT CKAISIPHOTO TTOJIS.

9. DkcTpemMyM (QYHKIUH HECKOIBKUX EPEMEHHBIX.

10. HeoO6xoauMoe 1 TOCTATOYHOE YCIIOBUS AKCTpeMyMa (PYHKIIUH JIBYX MEPEMEHHBIX.

S

HNHTerpajbHoe HCHMCIEHUE

[TepBooOpazHas, HeonpeaeIeHHBINH HHTEeTpall. TabyMiia OCHOBHBIX HHTETPAJIOB.

3aMeHa IepEMEHHOM U MHTETPUPOBAHUE 110 YaCTSAM B HEOIIPE/IETICHHOM UHTErpalle.

HuTerpupoBanue ¢ MOMOIIBIO MOIBEICHUS 1O 3HaK nuddepeniuana.

WuTerpupoBanue paluoHaIbHBIX Apo0ei.

HNHTerpupoBaHue 10 4acTAM U 3aMEHa IEPEMEHHON B OIIPEIEICHHOM UHTErpae.

WuTerpupoBaHne TPUTOHOMETPUIECKIX (DYHKITUH, OCHOBHBIE IPUEMBI.

HuTerpupoBanue HppaMoOHaNbHBIX (QYHKITUH.

YHuBepcanbHas TPUTOHOMETPUYECKAs TIOICTAHOBKA.

Omnpenenennblii HHTErpai u ero cpoiictea. ®opmyna HetoTona — JleitOuuna.

10 [TpunoxeHus onpeaesIeHHOr0 HHTErpaia K PEIIeHUI0 TEOMETPUIECKUX U (PU3NIECKUX 3a]1a4.

11. BelunicneHue miomaziei ¢ moOMOIIbIO ONPeIeTICHHOT'0 HHTErpaa.

12. Beryucnienue miomaan U JJIMHBI KPUBOH, 3aIaHHOW YpaBHEHUSIMHU B TTapaMeTPHISCKOH Gopme.

13. Boluncnenue miomaan KpUBOJIMHEHHOTO CEKTOpa B MOJIAPHBIX KOOPAMHATAX.

14. Bouncnenue 1iomniajied B NpsMOYTOJIbHBIX U MOJIIPHBIX KOOPAMHATAX C MOMOIIbIO ONpeeeH-
HOTO MHTErpana.

15. Borunicnenue UIHHBI IYTH ¢ TTIOMOIIIBIO OMPEIeJICHHOTO HHTerpaa.

16. Boruncnenue IIMHBI IYTH KPUBOH, 3a/IaHHOM MapaMeTPHUUECKH.

17. Beraucnenue o0beMa Teja BpalleHUsl ¢ TOMOIIBIO ONPEIETICHHOTO HHTETpaa.

18. Brrunicnenue miomaan moBEpXHOCTH Tela BPaIIeHHUS.

19. HecoGcTBEeHHBIE MHTETPANTBI IEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIMMOCTH U pacXOJAUMOCTH
HECOOCTBEHHOTO MHTErpaa.

20. HecoOcTBEeHHBIE MHTETPANIBI OT PA3PHIBHBIX (YHKIINH.

LCoNoOA~WNE

Tunosbie BapuaHTbI OUJ1ETOB
o qucrmIiuiniae « MareMaTHYecKHH aHaAJIH3»

MUHUCTEPCTBO OBPA3BOBAHUS U HAYKU POCCUIMCKOM ®ENEPALIMN
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPABOBATEJILHOE
VYPEXJEHWE BBICILIETO OBPABOBAHUS
«MOCKOBCKHWM MOJMUTEXHUYECKUHN YHUBEPCUTET»
(MOCKOBCKHMMH NOJUTEX)

®daxynbTeT 0230BBIX KOMIIETEHITHH, Kadenpa «Matematuka
Hucumnimua  «MaTeMaTH4ecKuil aHaIu3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Hasi, HeonpeaeneHHbIH nHTerpai. Talauia OCHOBHBIX HHTEIPAJIOB.
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dx
Y5-x +\/5—X.

3. Haiitu rpaguienT QyHKIUK Z = y\/x—y BTouke Mo(1,4).

2. BBIYMCIUTH HEOTPEIeIeHHBIH HHTETrpall J’

4. VYKakuTe, KAKON U3 HECOOCTBEHHBIX HHTEIPAJIOB ABJISAETCH CXOIAIMMCS
0 0 o
j Jxdx, j x 30X, j' xS dx.
1 1 1

5. Haiinute 3kcTpeMyMbl ¥ TOUYKH nieperuda Gpynkmun y = (X —1)e™>.

YTBepxkaeHo Ha 3acenannn kadenpsl MareMaTuku « 03» 05 2023 r., mpotokoia Ne 10

W.o. 3aB. kadeapoi H.B. Bacuinesa / /

MUWHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHNS POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXXJIEHHME BBICILIET'O OBPA3OBAHUS
«MOCKOBCKHUI NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWI TOJUTEX)

®axkynbTeT 0a30BBIX KOMIIETEHITH, kadenpa «MaTemaThka»
Oo6pazoBarenpHast nporpamma 09.03.01 «MadopmaTiKa U BEIMUCIATEIbHAS TEXHUKA))
Kypc 1, cemectp 2

DK3aMeHaAlMOHHBII oniaer Ne 1

1. HecoOcTBeHHbIE HHTErpaIbl IEPBOIO U BTOPOro Tuma. IIoHATHS CXOAUMOCTH U pacXOAMMOCTH
HECOOCTBEHHOI'O MHTErpaa.
2t2

il y = .
1+13 1+

2. Haiitu npou3BoHYIO (QYHKIINH, 3a]JaHHOM NapaMEeTPUUECKU X =

3. Mccmenosarh Ha SKCTpeMyM (GYHKIHIO Z = X2 — X+ Y2 + 2y .
7.6

4. BpIUUCINUTD ONPEENIEHHBIN HHTErpal I3Sin2 X COS xdX .
0

5. Haiitu 00bem Tena, Moy4eHHOro BpalieHueM Bokpyr ocu OX ¢urypsl, orpaHU4eHHON JINHU-
amu Yy=X3, y=1, x=0.

YTBepxkaeHo Ha 3acenannu kadenpsl MmaTemMatuku « 03» 05 2023 r., mporokon Ne 10

W.o. 3aB. xadempoit H.B. Bacunbesa / /

Jnist mpoBeieHHst POMEXKYTOUHOTO KOHTPOJISI 3HAHHUM CTY/IEHTOB B TUCTAaHIIMOHHOM (popmare
B pazpaboTaHHBIX Kadenpoil «MaremaTnkay OHJIaH-Kypcax UMEIOTCS HTOTOBBIE TECTHI.
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