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1. Ilean ocBOEHUNA TUCHUILIHHDI

Llenb ocBOEHUS AMCUMIUIMHBI — (DOPMUPOBAHHE NPEACTABICHUH O MOHATHUAX U METOAAX
MaTEMaTU4YeCKOro aHaju3a, €ro MECTe U pOJIM B CUCTEME MAaTEMaTUYECKUX HAYK, UCIIOJIb30BaHUU B
€CTECTBEHHBIX HAyKaX, B IPUKIIAAHON MaTeMaTuke U HH(HOpMaTHKe

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCLUMIUIMHBl U TPAaKTUKU, HAa OCBOEHHM KOTOpBIX Oaszupyercs NaHHas IUCLMILIMHA: —
LIKOJIBHBIM KypC MaTeMaTuKH, MaTeMaTHUeCKUi aHanus 1.

I[HCHHHJIHHI:I W OPaKTUKH, I KOTOPBIX OCBOCHHUC JaHHOM IUCIUILINHBI HGO6XOILI/IMO KakKk
npeamecTeyromee: - ,Z[I/I(I)(l)epeHL[I/IaJIBHBIe YpaBHCHUS, TCOPUA BepOﬂTHOCTeﬁ 1 MaT€MaTn4dccCKas
CTaTUCTHKaA, HCCICIOBAHHUC onepaunﬁ, I/I36paHHI>IC BOIIPOCBI  CTOXACTUYCCKOTO  aHaJIM3a,
JOITIOJIHUTCIIBHBIC I'JIaBbl aHAJIM34a.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

®opmupyeMbie U HNuagukaropbl

KOHTPOJIMpYyeMble AOCTHKEHM S
N I[lnanupyemble pe3ybTaThl 00yUeHUsI

KOMIIETCHIH U KOMIIeTeHIH

(K01 1 HAMMEHOBAHUE)

(Koa 1 HAMMEHOBAHUE)

OIIK -1. Cnocoben
MPUMEHSITh
(byHI1aMeHTaJIbHbIE
3HAHUS, TOJTyYEHHBIC B
obnactu
MaTeMaTHUYECKUX U
(WJIM) €CTECTBEHHBIX
HayK, U UCIIOJIb30BaTh
uX B MpodeccuoHaNbHON
JeSITeTbHOCTH

OIIK-1.1. OGnagaer
0a30BBEIMH 3HAHHSIMH,
MOJTyYEHHBIMU B 00JIaCTH
MaTeMaTHYeCKUX U (WJIH)
€CTECTBEHHBIX HayK.

3HATh: OCHOBEI MAaTEMATHKHU,
BBIYHCIIUTEIHHON TEXHUKH U
IPOrPaMMHUPOBAHUS

YMeTh: IPUMEHSTh 3HAHUS OCHOB
MAaTeMATHUKH, BEIYUCIUTEILHON TEXHUKH U

IIPOTPaMMUPOBAHHUS
Brnaners: HaBbIKaMM TPUMEHEHUS 3HAHHM
OCHOB  MAaTeMaTHKH, BBIYHUCIUTEILHON

TCXHUKHU U ITPOTrPpaMMHUPOBAHUSA

OIIK-1.2. Ymeer pemaTh
CTaHJapTHBIE
npodeccuoHanbHbIe
3aJ]a9u ¢ MPUMEHEHHEM
MaTeMaTHYeCKuX U
€CTECTBEHHOHAYYHBIX
3HAHUU

3HaTh: MPUHIIMIIBI PEIICHHS] CTaHIapTHBIE
npodeccuoHaNbHBIE 3a/Ia4H C
DPUMCHCHUEM MaTEMATUUICCKHUX U
€CTeCTBEHHOHAYYHBIX 3HAHUH.

YMeTh: pemaTh CTaHJapTHHIE
npodecCuoHaAIBHBIC 3a/1a4H C
MIPUMEHEHHEM MaTEeMAaTHYECKUX U
€CTeCTBEHHOHAYYHBIX 3HAHUI

Bn allCTh: HaBBIKAMU PEIICHUA
CTaHAapTHBIE TpodeCcCHOHATIbHBIC 3a7auu
C NPUMCHCHUEM MATEMATUYCCKUX )51
€CTECTBEHHOHAYYHBIX 3HAHUN

OIIK-1.3 meet HaBBIKK
BbIOOpa METO/I0B
peleHns 3a1a4q

3HaTh: TPUHITUIEI BEIOOpA METO/I0B
pelieHus 3a1a4 npodeccuoHaIbHON
JIeSITEILHOCTH Ha OCHOBE 3HAHUM,




®opmupyeMbie U

HNuaukaTopsl

KOHTPOJINpYyeMble AOCTHKEHUSI
N IInanupyembie pe3yabTaThbl 00y4eHH s
KOMIIeTeHIUH KOMIIeTeHI U
(K01 1 HAMMEHOBAHUE) (Koa 1 HAMMEHOBaHUE)
npodeccuoHanbHOM MOJTy4YEHHBIX B 00J1aCTH MaTEeMAaTUYECKUX

JESITEIIbHOCTH Ha OCHOBE
3HaHWi1, TOJyYCHHBIX B
obnactu
MaTeMaTHYeCKUX U (WIJIH)
€CTECTBCHHBIX HayK.

U (WJIM) €CTECTBEHHBIX HAYK.

YMeTh: IpUHIIUIIAMHU BEIOOpA METOIOB
peleHus 3a1a4 TpopeCcCuOHATBHON
JeSITeIbHOCTH HAa OCHOBE 3HAHUM,
MOJIYYEHHBIX B 00J1aCTH MAaTEMaTHYECKHUX
U (WJIM) ECTECTBEHHBIX HAYK.

BrnaneTs: HaBbIKaM# BEIOOpA METOJIOB
peleHus 3a1a4 npopecCuoHaIbHON
JEeSITETLbHOCTH HA OCHOBE 3HAHMIA,
MOJTYYEHHBIX B 00J1aCTH MAaTEMATHYECKUX
U (M) €CTECTBEHHBIX HAYK




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bu . DopMBbI TEKYLLET0
Monyab o HaumeHoBaHue TeM 3aHATHI Oonbem, HNuTepakTusB P y
y4eOHol . Banabl KOHTPOJIs1 (HaMMEeHOBAHHUE
(pa3neui) (yueoHoO¥i paGoThI) Cemectp| u. , 4.
padoThI OLIEHOYHOI'0 CPeACTBA)
Monynbl. |Jlek 1 3aiaun, IPUBOISAIINE K TIOHATHIO ONPEIeIICHHBIH 2
/131 (OCHOBBI HTHTETPAJIbHOTO UCUUCIICHUS KontponbHas padota
Ipl Omnpenenennbiit uurerpain. ®opmyna Hetotona-Jleitonua. 2 2 20 «OCHOBBI UHTETPAJIBHOTO
Jlek 2 Y cIIoBUS CVIIIECTBOBAHUS OMDEICACHHOIQ MHTErDAIa 2 MCYUCIICHUSD),
Ip 2 Brruucnenue onpenenenHoro uHTerpaia. Marerpupoanmne 2 NuauBuayanbHas paboTa
[1p3 3  |BblunciieHue MmionaM KpUBOJIMHEHHOM Tpanenuu 2 «OCHOBBI MHTETPANILHOTO
Jlex3 [IounoXeHns ONneneneHHOr0 HHTErhANA, 2 MCIUCIICHAS.
[Ip34  |Bpruucienue oobeMa Tena BpaleHus 2
Cam [Tpuso)keHNs ONPEIeIEHHOr0 MHTerpajia 25
Jlex4 Hecob6cTBennbie nunaTerpansl [ u Il pona. Beruncnenus 2
ITp3 5 Beruucnenust Heco6cTBeHHbIX HHTerpaioB I u Il pona. 2
[Ip3 6  |[IpunoxeHus onpeneaeHHOro HHTerpaia 2
KonTponbhas padota «OCHOBBI HHTETPAJIbHOTO 20
[Ip376 . 2
HCUYUCIICHUS
Monynb2. 06
TTek5 J1aCTh onpeﬁeﬂeﬁnﬂ I(EYHKI_II/II/I HECKOJIbKUX 9 W BHIyansHas paGoTa
nepemeHHbIX. [Ipenen. HenpeprIBHOCTS. (Jluddbepermansroe
MIp37 |O6macts onpenesnenus ByHKIMHE HECKONBKHX 2 ' MCHCIICHIE DYHKIHH
2 HECKOJIbKUX MTEPEMEHHBIX);
VI3 JuddepenunanbHoe ncyrcaeHue GyHKIIMI MHOTHUX 20
MePEMEHHBIX
ek 6 YacTHoe 1 1TOTHOE TTpUpaiieHue GyHKIIMH MHOTHX 2

nepeMeHHbIX. JnuddepenmpyemMoctsb




Bu . ®opMBI TEKYyLIET0
Monyab o HaumeHoBaHue TeM 3aHATHI Oonbem, HNuTepakTusB P yim
y4eOHoi . Banubl KOHTPOJIsl (HAUMEeHOBaHNe
(pa3neu) (yueoHoO¥ paGoThI) Cemectp| u. , 4.
padoThI OLIEHOYHOI0 CPeACTBA)
Cam HuddepennmanbHoe ncyucienne GyHKIUH MHOTHX o5
NepEMEHHBIX. BhINOIHEHNE HHIUBUAYAIbHON pabOThI

ITp3 8 [Ipenen GpyHKINN HECKOIBKHUX MEPEMEHHBIX 2

[Ip3 9  |YacTHas npou3BOIHAS. 2

Jlex 7 KacarenbHast 10CKOCTh M HOpMaJlb K TOBEPXHOCTH. 2

In3 10 YactHoe npupanieHne GyHKINHA MHOTHUX TTEPEMEHHBIX. 9

p YacTHble TPOU3BOHBIE.

Jlex 8  |duddepenunan GpyHKINN HECKOIBKUX MTEPEMEHHBIX. 2

I1p3 12 | Auddepenunan GpyHKIMM HECKOIbKUX EPEMEHHBIX. 2

[Ip3 11 |YacTHble IPON3BOAHBIE BBICIINX MOPSIAKOB. 2

Jlex 9 HuddepennmpoBanne cnoxxHOU QyHKITTT 2

ITp3 13 |. KacaTtenpHas IUIOCKOCTh M HOPMAJIb K IOBEPXHOCTH. 2

Tlex 10 HesiBHbIEe GyHKIINU OT OHOM MepeMEHHON 1 HEsBHBIE 5

(GYHKIIMY MHOTHX TTEPEMEHHBIX

[1p3 14 | AuddepenumpoBanue cIoxKHONH GYHKIUU 2

I1p3 15 [HesBHBIC D YHKIIMHA OT OAHON IEPEMEHHOM M HESIBHBIC 2

Jlek 11  [DxcTpemyMbl (DYHKIMIA HECKOJIBKUX NEPEMEHHbIX. 3a/laun 2

[Ip3 16 |DxcTpemMmyMbl GYHKIIMH HECKOJIBKUX TIEPEMECHHBIX. 2

Jlex 12 | (amambepa, Komm, HHTErpajibHbIA, CPaBHEHHUS. 2




Bu . DopMBbI TEKYLLET0
Monyab o HaumeHoBaHue TeM 3aHATHI Oonbem, HNuTepakTusB P yim
y4eOHoi . Banubl KOHTPOJISA (HAUMEHOBaHUe
(pa3neu) (yueoHoO¥ paGoThI) Cemectp| u. , 4.
padoThI OLIEHOYHOI0 CPeACTBA)
[Mp3 18 |3amaun 0 HAaMOONBIIUX U HAMMECHBIIUX 3HAYCHUSIX 2
[Ip3 17 |IIpousBogHas no HampaBlieHUIO. ['paareHT. 2
Cam [ToaroroBka Kk KOHTPOJILHOM paboTe Nel 25
Tex 13 Heob6xoauMmerit mpu3Hak cXoAUMOCTH psiaa. JloctaTounbie 5
MPU3HAKU CXOJUMOCTH MOJOKUTEJIbHBIX YNCIOBBIX PSA0B
Monyns3. ([Ip3 19 |YwucioBble psiibl: cymma psijia. 2 -
N33 YucnoBble M QYHKIIMOHAIBHBIE PSI/Ib. 2 20 KonTtpomnbHas pabora
«Psaniy;
Tlex 14 3Hakouepenyoumecs psabl. AOCONIOTHAS U YCIOBHAs 9
cxoaumocTsh psia. CTeneHHbIe PsJib. VHMBHIyATEHAsS PAGOTa
Mp320 [Cymma psina. HeoOXOAMMBIN U I0CTATOYHBIC IPU3HAKH 2 «PsibI».
[Tp3 21 |3nakouepenyromuecs psiabl. AOCOMIOTHAS U YCIOBHAS 2
Jlex 15 [CxomumocTh GYHKIIMOHANBHBIX PS/IOB. 2
Paznoxenue ¢pyHkuuii B creneHusle psaabl. Pser Teitnopa,
[1p3 22 2
MakopeHa.
Jlex 16 |Maxopupyronmi psa. [lowieHHOe HHTErpupoBaHue U 2
[TprieMbl KOCBEHHOTO pa3i0XKeHHUs] PYHKIHMH B CTENIEHHbIE
IIp3 23 |panel .Beunciienre MHTErPaIoB ¢ OMOMIBIO CTENEHHBIX 2
DATOR
Cam UwclioBbIE PsIJIbI 25
[1p3 24 |KontponbHas pabota Ne2. Psapl. 2 |20




Monyab Bun . HauMenoBanue TeM 3aHATHH Oo0nbem, HNurepakTus Dopmbi TeKymero
p
yueOHOI N Bbanabl KOHTPOJISA (HAaUMEHOBaHUE
(pa3neu) (yueoHoO¥ paGoThI) Cemectp| u. , 4.
padoThI OLIEHOYHOI0 CPeACTBA)
ITa 2 0,35
KonTpoin 2 35,65
b
LT 2
Hroro: 216 100

Cxema pacuyeTa MTOroBOro 0ajjia TEKyIIMi peHTUHT (Bce 3aHATHUS M IMPOMEXKYTOUHBIE TeCThl) + Pe3ynbTraT HTOroBOro Tecra, MoJydeHHas
CyMMa JeJINTCS Ha 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

OO0pa3zoBarenbHbIC TEXHOJOTHH: WH(POPMAIMOHHAS JICKIUS W TMPAKTHUYECKUE 3aHATHS B
dopme mpaKTHKyMa.

CamocrosTenbHass ~ paboTa  CTYIEHTOB  IPEAYCMAaTPUBAET  BBINOJIHEHHUE  TPEX
WHIWBUIYAIIbHBIX JIOMAIIHUX 33JaHU, MOJArOTOBKY K BBIIOJHEHHIO JBYX ayJUTOPHBIX
KOHTPOJIbHBIX Pa0OT, MOATOTOBKY K KOJJIOKBHYMY, K TIPAKTUYECKAM 3aHATHSIM, K TECTUPOBAHHIO.

6. Meronnyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI

J1Jis TOTO, 9TOOBI OCBOUTH AUCIHILIMHY HEOOXOAMMO TIOCEIIATh JISKIIHH, TaK KaK JICKIIUHU T10
«MaTreMaTH4eCcKOMY aHajiu3y» TMO3BOJAIOT JaTh CBS3aHHOE, MOCIEIOBATEIIbHOE H3JI0KEHUE
Marepuaia, COOOIIUTh CIHyIIATEeNsIM OCHOBHOE COJIEpXKAHUE TMpeAMeTa B  LIEITOCTHOM,
CHCTEMaTU3UPOBAHHOM BUJIE.

[Tpu KOHCTIEKTUPOBAHKH JICKIIUK CTYJCHTaM HEOOXOIMMO H3JIaraTh YCJIBIIIAHHBIN MaTepral
KpaTKoO, CBOMMHM CJIOBaMH, oOpaliiasi BHUMaHKE, Ha JIOTUKY U3JI0KEHHUSI MaTepuia, apryMeHTAIUIO U
NpUBOANMBIEC TpuMephl. HE00X01MMO BBIICTATH BaXKHBIE MECTa B CBOMX 3amucsaX. Eciu HEMOHSATHBI
KaKue-11M00 MOMEHTBI, HEOOXO0IMMO 3aIllMChIBATh CBOM BOIIPOCHI, ITOCTApaThCs HAUTH OTBET HA HUX
CaMOCTOSTENIbHO. Eclii caMOCTOSTENbHO HE YJaloCh pa3o0paThCcsi B MaTepualie, BIOCIEICTBUU
HeoO0XoauMo MO0 Ha CIeAYIOMIeH JEeKIUH, TM00 Ha MPAKTUYECKOM 3aHATHUU WU KOHCYJIbTAIluU
00paTUTbCS K BEIYIIEMY TMPENOJaBATEN0 3a Pa3bsACHCHHUSIMHU. YCICIIHOE OCBOEHHE Kypca
MpEeANoJaraeT akTUBHOE, TBOPYECKOE Yy4yacTUE CTYJIEHTa IyTeM IUIAHOMEPHOH, MOBCEIHEBHOU
pabotsl. JICKIIMOHHBIN MaTepual clielyeT IPOCMaTPUBATh B TOT ke JeHb. Kaxas Tema umeeT CBOu
crenuuUecKkue TEPMUHBI M OINpEICICHUSA. YCBOEGHHE Marepuajga HeoOXOAMMO HAYMHATh C
YCBOCHHS JTUX NOHATHHA. Ecim kakoe-muOo TMOHSATHE BBI3BIBACT 3aTPYAHCHHS, HE0OXOIUMO
MIOCMOTPETh €ro CyTh U cojlepkanue B cioBape (HMHTepHeTe), BhIUCATh €r0 3HAYEHHE B TETPab
JUISL TIOATOTOBKH K 3aHsTHsAM. [Ipy moaroroBke Marepuana HEOOXOAUMO OOpaiaTh BHUMaHHUE Ha
TOYHOCTbH OIPEAETICHH, MOCIeI0BATEIFHOCT U3YUCHHs MaTepuaa, apryMeHTaIHI0, COOCTBEHHbBIE
MPUMEPBI, aHAIN3 KOHKPETHBIX cUTyanuid. Kaxayro Heaemo peKkoMeHAyeTCss OTBOAUTh BpeMs IS
MOBTOPEHMS MPONJEHHOTO MaTepuaa, IpoBepsisi CBOM 3HAHUSI, YMEHUS U HAaBBIKH.

N3yuenne aucuumuimabl  «MaTeMaTHYeCKU — aHaIu3)»  OPEANoyiaraeT  IMOCEIICHUE
0o0y4JarmuMUCs HE TOJNBKO JEKUWH, HO U MpakTUYecKuX 3aHATHH. [IpakTudeckue 3aHATHS CO
CTYA€HTaMH TNpEeAHA3HAYEHbl JJISI TPOBEPKH YCBOEHHUS HMMH TEOPETHYECKOrO0 MaTepuasna
JUCUUIIIMHBI. OCHOBHBIE LENU MPAKTUUYECKUX 3aHATHI: - 3aKpEeNHUTb OCHOBBI IKOHOMHYECKOM
TEOPHH; - MPOBEPUTH YPOBEHb YCBOEHHUS M MOHUMAHUS CTYJIEHTAMHU BOIIPOCOB, PACCMOTPEHHBIX HA
JEKIUAX M CaMOCTOATEIBHO MO Y4eOHOIl IMTeparype; - BOCHOIHUTH MPOOENbl B MPOMIEHHOM
TEOPETHUECKOM YacTH Kypca M OKa3aTh IMOMOINb B €ro YCBOEHHMU. Ha MpakTHUecKuX 3aHSTHIX
pemarTcs 3aJa4l U3 pa3esioB IO OCHOBHBIM pa3zeliaM MaTeMaTU4YecKOoro aHaiusa. B mpoiecce
pELICHUs] TUMOBBIX 3aJ1ad PAaCKPBIBAETCS COAEpPKAHUE Kypca, M3Yy4arOTCSd OCHOBBI M CYIIHOCTH
MOHATUN MaTeMaTUYeCKOro aHanu3a. Jljisi KOHTpOIs 3HAHWM, MOJYYEHHBIX B MPOLIECCE OCBOEHUS
JUCHUIIIMHBI HA TPAKTUYECKUX 3aHATHUAX OOYyJarouiuecs BBIMOJIHSIIOT KOHTPOJIbHBIE PabOThl U
CHAI0T KOJUIOKBUYM.

Jis  ycmemrHoro  OCBOGHHS — Kypca — «MareMaTudeckuii — aHanm3»  HeoOxoauma
camocTosTeNnbHas paboTta. B HacTosimee Bpemsi akTyadbHBIMU CTAHOBATCS TPEOOBAaHUS K JTUIHBIM
KauecTBaM COBPEMEHHOI'O CTYJEHTa — YMEHUIO CAMOCTOSITEIHHO TOMOIHITh U OOHOBJISITH 3HAHUSA,
BECTH CaMOCTOSITEJIbHBIA TTOMCK HEOOXOAMMOT0 Marepuasa, OBbITh TBOPYECKOW JIMYHOCTHIO.
CaMocTOATeIbHYI0 padOTy IO OCBOCHHIO JUCIHUILTUHBI 00YYAOIIUMCS OCYIIECTBISIFOT C TTOMOIIIBIO
KOHCIEKTOB JIEKIIUI U MPAKTUYECKUX 3aHSATHM, a TAKKE C TOMOIIBI0O OCHOBHOW M JTOMOJHUTEIBHON
JTUTEpaTyphl, PEKOMEHJOBAHHON [UIsI CaMOCTOSTENbHOM paboTel. CamocTosTenbHas ydeOHas
JEATETLHOCTh  SIBJSIETCSI  HEOOXOJUMBIM  YCIIOBHEM  yCHEeHmrHOoro  oOydeHus.  MHorue
npodeccHoHaNbHbIE HABBIKUA, CIOCOOHOCTh MBICIUTH M 0000IIaTh, AeNaTh BBIBOJBI U CTPOUTH
CY)XJI€HUs, BBICTYNIaTh W CIYIIATh APYTHMX, — BCE ATO Pa3BUBAETCA B MPOILIECCE CAMOCTOSITEIbHOU
pabotel cryneHToB. CamocrosiTenpHas paboTa MO OCBOCHUIO JUCIUIUIMHBI BKIIOYAET: -



CaMOCTOSITENILHOE HW3YYCHHE paslielioB; - CaMOIMOATOTOBKY (MpopabOTKy U TOBTOPEHUE
JEKIIMOHHOTO Marepuajga M Marepuajga YYeOHHMKOB W y4eOHBIX IOCOOMWIA); - TOATOTOBKY K
MMPAKTUYCCKUM 3aHATUAM, - BBITIOJIHCHUC HHAWBHUIYAJIbHBIX pa60T. PGKOMGHI[yeMYIO
JIOTIOJTHUTEIIBHYIO JIMTEPATypy CJeIyeT MNpopadarhiBaTh IOCIE W3YYCHHs JaHHOW TEMBI II0
y4eOHHUKY U MaTepuajiam JICKIUH.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Kox
Cemectp KOHTPOJIMpPYeMOii HaumeHoBaHue
KOMIIeTEeHIIUH OLICHOYHOI'0 CpeICTBA
(WjIn ee 4acTH)
2 OIIK-1 KontpoinbHas pabota «OCHOBBI HHTETPATLHOTO UCYUCIICHHSY,
WNunuBuayansHas padota «OCHOBBI HHTETPAIHHOTO
HCUYUCIICHUS Y,

WNunuBuayansHas padbota «nddepenunansnoe ncuncienue
(GYHKLIUH HECKOIBKHUX MEPEMEHHBIX»;

Komnoksuywm;

KonrponbHas padota «Psasi»;

NunuBunyanbHas padota «Psap»;

Wrorosslii TecT no kypcy uepes LT..

7.2. TunoBble 3aJaHUS] U1 HHbIE MAaTePUAJIbl, HEO0XO0AMMBbIE VIl TEKYIero KOHTPOJIsI

7.2.1. UnpuBuayaabHasi padota « OCHOBBI MHTEIPAIILHOTO UCUHUCIICHUS».
Tunossle npuMepsl 3a1aHU
3ananme 1. Haiitu HeonpenenenHsle MHTErpaisl. Pe3ynbprar npoBeputh 1updepeHIupoBaHUEM:

X +24x -3 , et X _ 2 dx
1)]de, 2) [ e dx; 3)jcos(z+3]dx, | s
3aganue 2. Haiitu HeonpeeneHHbIE HHTETPAJIbL:
1)]’(—0"‘; Z)sz—zdx; 3) [ og3xd; 4 | xdx
V2 +4x3 x* -3 \J4—x?
243 x+6 . X*+5x+6 _ P
IZ xdx; G)J = OX; )_[ 3 ax ; 8).[tg3xdx,9)j(x+3)e dx;

Ny

10) [ x cos(1-3x)dx; 11) j arctg-/xdx; 12) [/x Inxdx;13) j S sin2xdx;  14) [*=== I dx ;

x* dx dx 2x—1

15 Sxdx; 16 1) | ——, 18 19

)J.COS o )I Jx +1 J‘x2+7x—4 I x+l )

3x+1 X dx 3x*+6

——————dx; 21 7d ; 22 ; 23
JFna® )I (11 x)2x—-3)’ oo™ )'[x 18’ )
x4l dx / 2

o —dx; ; 25 X 26 256 —x“dx; 27
sz_xx )I1+t )-[sinzx(l—COSx) )J\ * )

dx 1+-/x dx
e 28) | — —dx 29) | ———.
.[x/xz+1’ )j 4/ 3 )J-1+3&/x+1

3anaHue 3. BbIUMCINTH ONIPEAEIICEHHBIE NHTETPAJIbL:

1+cos2x

'2[ sinx dx; Z)j‘(x2+3\/;)dx; S)I In(x 1) 4)Tx2e_;dx
0 0 )

e+l



2 dx 9 dx

In2 dx
5 [———; 6) ; 7) 7—) 8)
£2+COSX _J‘zﬂxz +2x+4 ‘([ ex 3+€_x

s (3tgx + 5)sin2x
4

3ananmue 5. [IpunoxxeHus onpeaesieHHOro UHTerpalia
1)BbrumcuTs miomaas GUrypsl, orpaHuueHHol y = (x — 2)3, y = 4x — 8.
2) BeruncnuTh miaomaas GUrypsl, OorpaHUYeHHON JTMHUAMY, 3aIaHHBIMU YPaBHEHHSIMHU:

=4-/2 cos® t

{:/ =2./2sin%t
3) Beraucauts miomazs GUrypsl, OrpaHIYCHHON JTMHUSME, 3aJaHHBIMH YPAaBHEHUSIMU B TIOJISIPHBIX
koopauHarax: F=4c0S3p, r=2 (r>2).

4) BolunciauTh AMHY AyTU KPUBOW, 3aJaHHOW ypaBHEHUEM B MPSMOYIOJIbHOM crcTeMe KOOPAUHAT:
y=Inx, (V3<x<4/15).

5) Beluncauts JUIMHY 1yT'd KpUBOH, 3a/1aHHOM MapaMeTpUYECKUMH YPaBHEHUSIMMU:

X =5(t —sint)
{y =5(1—cost)
6)BBIUNCIUTD JUIMHY AYT'H KPUBOMW, 331aHHON ypaBHEHHUEM B MOJIAPHBIX KOOPAWHATAX:
p=3"" (~ml2<p<xl?2).

7)BbranciauTh 00beM Tena, OrPAaHUYEHHOTO TOBEPXHOCTSIMHU:
2

%+y2:1 2=y ,2=0 (y=0)

ux=2 (x>2).

, 0<t<r.

8)Bbruncianth 00beM Tena, 00pa3oBaHHOTO BpaiieHneM Bokpyr ocu OX gurypsl, orpaHU4eHHON

y=—x>+5x—6, y=0.

Kpurtepun onenkmn:
- BepHoe BemomHeHue 80%-100% 3ananuii — ot 8 10 10 6amios;
- BepHoe BbinonHeHue 60%-79%% 3aganwuii - ot 5.5 10 7.5 Gannos;
- BepHoe BbmoaHeHue 40-59% 3amanuii — ot 3 10 5 6aIIOB;
- BepHoe BbinonHeHne menee 40% 3ananuii - ot 0 10 2 6anos.

TeMbl MUCHLMEHHBIX paﬁoT

Ne i/ Tembl
1 KonTponbnas pabota «OCHOBBI HHTETPATBHOTO UCUUCTICHUS.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHS

KonTponbHas paboTa BKIt0o4aeT B ceds 3 3amanus B nmepBoM 3agaHum TpeOyeTCsl BEIYUCIUTD
ONpe/eNIeHHbII HMHTErpal M HECOOCTBEHHBIM HHTerpaid. Bropoe u Tperbe 3amaHus — 3TO
reOMEeTPUUYECKUEe TPIIIOKEHHs OIpeeleHHOro nHTerpana. KoHTponpHas paboTa paccuMTaHa Ha
OJIMH aCTPOHOMMYECKHUH Yac M JIBaIaTh MHHYT HJIM JBA aKaJICMHUYECKUX dJaca.

Kpurepun onenkmn:
- BepHoe BbmoaHeHue 80%-100% 3amanuii — ot 16 10 20 6amios;
- BepHoe BbinonHeHue 60%-79%% 3amanwuii - ot 11 go 15 6anios;
- BepHoe BbmoiHeHue 40-59% 3amanuii - ot 6 10 10 6amios;
- BepHoe BbinmonHeHne menee 40% 3ananuii - ot 0 10 5 6ansos.



7.2.2. AnauBuayaabHas padora «/luddepennmanbaoe ucuncieHne QyHKIINNT HECKOIBKUX
MIEPEMEHHBIX».
TunoBble NpuMepbI 3aJAHUI

3x
3aganme 1. Haiitu o6nacte onpeneneHuss QyHKIUN: Z = —y
2x-=5y

3aganme 2.  HaiiTi yacTHBIC IPOU3BOIHBIC U YacTHBIE AU(PepeHInansl GyHKIUH:

z= ln(y2 — e_x)

3aganme 3.  BbIUMCIUTE 3HAYCHHS YACTHBIX IPOU3BOMHBIX [ (M o ), f y' (M 0 ), f Z' (M 0 ) TUTS

z
by f (x, Y,z ) = ﬁ B TO4Ke M (O; -1 1) C TOYHOCTBIO JI0 IBYX 3HAKOB MOCTIE
X +y

3aMsTOM.

. 3 5
Bamanue 4. Haiitu nosnubie qudepennmanst pynkuuu: z = 2x°y —4xy”.
3aganue 5. Haiitu ypaBHEHUs KacaTeJbHOMN MIIOCKOCTU U HOPMAJIU K TIOBEPXHOCTH

x? +y2 +z2 +6z—4x+8=0 BTouKe MO(Z;l;—l)-

2 2
3aganme 6. HaiiTy BTOpBIE YacTHBIE NPOM3BOAHEIE QyHKIME Z =& .

"o _n
YOenuTecsa B TOM, 4TO Z w = Zye
3amanue 7. [IpoBepHTh, YIOBICTBOPSET JH JAHHOMY YPaBHEHHIO QYHKIUS U = Y
X

0%u 0%u , 0%u B

x* ——+2x +y 5‘y2

0.
a2 oxdy
Bamanme 8. ccienoBarh Ha 9KCTPEMYM (QYHKIUIO — Z = y\/; —2y* —x+14y.

3ananue 9. Haiitn HauGorblee U HaUMeHbIIee 3HaYeHUs GyHKIMU Z = 3X + J — X)) B 06nactu

D, orpanuueHHO# JIUHUSIMHU y=x, y= 4, x=0.

Kputepuu onenkmu:
- BepHoe BbinonHeHue 80%-100% 3ananuii — ot 8 mo 10 6amios;
- BepHoe BemonHeHue 60%-79%% 3ananwii - ot 5.5 10 7.5 6amwos;
- BepHoe BbinmonHeHue 40-59% 3ananuii — ot 3 10 5 6aIOB;
- BepHOoe BeimosiHeHne MmeHee 40% 3amanwii - ot 0 10 2 6aI0B.

7.2.3. AupuBuayaabHas padora «Psigbi».

Tunossie NpuMepsbl 3aJaHU
3aganue 1. MccnenoBaTh Ha CXOIMMOCTb:

1
a) 22n+3); 6) i( n® J;g) iiz

n = 2n -1
n © 3n—1

9 Y ; 9) L ST B i L
; n-3 ;2"‘1(n+1)’ ;nHOO’




X n' 0 1 n+1 1
orc) —, 3) : u) s n+1
i n” ;[Znﬂj ; 2
3aganue 2. MccienoBaTh 3HaKOYEPEAYIOUTUICS psiJl HA a0COMIOTHYIO (YCIOBHYIO) CXOJIUMOCTD:

0 ) 1 w 4\ "
9 21 iy o sEV 9 Sy

n=1 =nd+1 pr 5n
3aganue 3. Haiitu 00:1acTh CXOUMOCTH CTETICHHOTO PsJia:
2 4"(x+2)" 2 \/n x"
D e D Yt
n:'] n + 1 n:'] n.
3ananue 4. Beruncaute CyMmy psiia C TOUHOCTBIO X :
0 _1 n
Zi a = 0,001.

04" (2n+1)
3ananme S. 3anucats psan Teinopa i Y = (5 + X )ex I10 CTEIICHSM X.

3aganne 6. Berancnnts npubmmxenHo /1,009,

3aganue 7. BoruncauTth HHTErpai (B34Th TPU HEHYJIEBBIX IIEPBbIX YIEHA U ONPENEIUTD
1

2
HOrPELIHOCTb 3aMEHBI): J‘ cos > dx.
0

3ananue 8. Pemuth muddepennuanibaoe ypaBHEHHE MTPH 3a/IaHHBIX HAYAJIbHBIX YCIOBUSX:
y"—ysinx+y=1y(0)=1, y'(0)=2.
3aganue 9. Paznoxuts B psg Oypre GyHKIUIO f (X ):

a) f(x)= L —m<X<rm 6) f(x):{x’ 0<x=T Mo COSX.

sini
3 2—x, 1<x<2

Kputepuu onenkmu:
- BepHoe BoinonHeHue 80%-100% 3ananuii — ot 8 mo 10 Gamios;
- BepHoe BemoaHeHue 60%-79%% 3ananwii - ot 5.5 10 7.5 6amwos;
- BepHoe BbinonHeHue 40-59% 3ananuii — ot 3 10 5 6aIoB;
- BepHoe BeinosiHeHune meHee 40% 3amanuii - ot 0 10 2 6aI0B.

Ne n/m TeMmbl
1 KonTponbnas pabota «Psasi»

KpaTtkoe onucanue u perjiaMeHT BbINOJHEHUSA

KontposnbHast pabora Bkitoyaer B cebs 3 3amaHud. B mepBom 3amanun Tpebyercs
HCCIIeIOBaTh HAa CXOAMMOCTh 4YHUCIOBOM psa. Bo BTopoM 3amanue TpeOyercs HccleaoBaTh Ha
CXOJUMOCTh CTCTICHHOHN psin. B TpeThem 3amanumu TpeOyeTcs BBIYHCINTH. B TpeTheM 3amaHuM —
WHTETPUPOBAHUE C MIOMOIIBIO0 CTETICHHBIX PSIOB.

Kpurepum ouneHku:
- BepHoe BbimonHeHue 80%-100% 3ananuit — ot 16 10 20 6anoB;
- BepHOe BbmoiHeHue 60%-79%% 3ananwuii - ot 11 g0 15 6ayios;
- BepHoe BbinonHeHue 40-59% 3amanuii - ot 6 10 10 6amios;
- BepHOe BemoiHeHne Menee 40% 3amanuii - ot 0 10 5 6ayioB.

7.2.4. KonnoxkBuym
Bonpocs! K KOJLIOKBHYMY

1. YucaoBele IOCAEA0BATEILHOCTH. HpI/IBCCTI/I IMPUMCPHIL.



CoNoORRWN

WWRNNNNNNNNNNNNRPRRRR R R R R R
POOXONDPTRONPOOONDURWNEO

32.

Omnpenenenue npeena nocieqoBaTeIbHOCTH.

[ToHsiTHE OrpaHMYEHHON TEPEMEHHOM.

[TonsiTve GeCKOHEYHO MaJIO TEPEMEHHOM

[TonsTHe GeckOHEYHO OOJNBIION TEPEMEHHOA.

CaoiicTBa npeesos.

OCHOBHBIE TEOPEMBI O IIpEIEIax.

Apudmernueckne AeHCTBHS HaJl TEPEMEHHBIMU BETUUNHAMHU

Oco0blie city4yan npeaenoB HEOMPe1eICHHOCTH.

MOoOHOTOHHAas [1OCJIEJ0BATEIBHOCTD U €€ MPEAEI.

Yucino e

[Ipenen pyHKINU « HA SA3BIKE TIOCIIEOBATEIILHOCTEN» U HA «SI3BIKE & U O ».
['eomeTpuyeckoe TOJIKOBaHHE OMpeesieHus mpeena QyHKINN.

CpaBHeHHE 0€CKOHEYHO MAJIbIX U OECKOHEYHO OOJIBIINX.

HenpeppiBHOCTS (DYHKIIUHU B TOUKE M HA MHO>KECTBE.

HenpeppIBHOCTh HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKIIHIA

Touku paspsiBa. [Ipumepsl.

CoiictBa HenpepbIBHBIX (hyHKIMA. Teopema 1 bonbano-Komm

CoiicTBa HenpepbIBHBIX (yHKIUH. Teopema 2 bonbiano-Korm

CoiicTBa HenpephiBHBIX (yHKIMA. Teopemsl Beitepmrpacca.

Cy1iecTBOBaHUE U HETIPEPHIBHOCTH 00paTHON (DYHKIIUU

Hcnonb30BaHne HENPEPHIBHOCTH (PYHKIIMU [TPH BHIYMCIECHUU MPEEIIOB.
Onpenenenue Npou3BoHON. ['eoMeTpUYECKUl 1 MEXaHUYECKUU CMBICIT POU3BOIHOM.
3aBHCUMOCTBH MEXKIY HETIPEPHIBHOCTHIO U U (HEepeHINPYEMOCThIO (DYHKITHH.
Cxema BbIuMCIIeHUs TPOU3BOgHONU. OCHOBHBIE paBuia quddepeHIIpOBaHUS.
[Tpon3BoOIHBIC CIOXKHOW U OOPATHON (PYHKITHIA.

[Ipou3BoIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIIUH.

[TpousBoaHast GyHKINH, 3aJaHHOH TApaMETPUYECKH.

Huddepenunan pynxuuu. [IpubnmkeHHble BBIYUCICHUS C TOMOLIbIO TUuddepeHImana.
[TonsiTre npou3BOIHOM BbICIIEro nmopsaaka. JAuddepeHnnans BEICIINX MOPSIIKOB.
OcHoBHbIe TeopeMbl AudepernnanbHoro ucurciaenus. Ipasuno Jlonurans.
Bozpacranue n yObiBaHMe QyHKIMH. DKCTpEMYM (PYHKLINU, HEOOXOAMMOE U I0CTATOYHOE

yCJioBUs CyI€CTBOBAHUA.

33.
34.
35.
36.
37.
38.

HaubGonbiiee u HauMmeHbllee 3HaUeHHS GYHKIIUA HAa OTPE3KE.
Hanpasnenue Beinykioctu rpaduka pyaknuu. Touku neperuoa.
AcuMnToThI rpaguka QyHKIUH.

OOm1as cxema uccae1oBaHus (QYHKIMH U IOCTPOEHUE UX IPa(UKOB.
[Tonstue nuddepenumana GyHKIUH.

[Tpumenenue nuddepennnana B NpuOIMKEHHBIX BEIUUCICHUSIX.

Kpurepum ouenku:

- BepHoe BbimonHeHue 80%-100% 3ananuii — ot 24 1o 30 6annos;
- BepHoe BbmoiHeHue 60%-79%% 3amanuii - ot 16 no0 23 6ayios;
- BepHoe BeinonHeHue 40-59% 3amanuii — ot 9 1o 15 6amios;

- BepHoe BeimosiHeHne MmeHee 40% 3amanwii - ot 0 10 8 6aIoB.

7.2.5. TecT UTOrOBBI# IO Kypcy «MareMaTHYeCKHI aHAJIU3 2)
(HauMeHOBaHIUe OYEHOUHO20 Cpedcmaa)

Tunosoii(bie) npuMep(bl) 3aganus(1il)



YcranoButs kakue u3 Touek A(3;-1), B(4;5). C(9;-7) npunaanexar o06IacTi onpeaeieHus

byukmn z = /16 — x? — y?

B(3:5)
A(3:-1)
C(9;-7).
OG6nacTbio onpeeaeHus QyHKIMT Z = 3x__4y_+2 ABJISETCS:
3x—4y+2=0
2x—y—=5#0

3x—4y+2+0

Ob6nacteto onpenenenus pynkuuu u = 1g(12x — 13y — 4z + 2) sBusgercs:
12x — 13y —4z+2 >0
12x — 13y —4z+2<0
12x — 13y —4z+2>0
12x — 13y —4z+2=0

Jana Gynxuus z = 3x% + 4y? — 5xy + 2x — 5y + 4. 3HaueHue BBIPAKEHHUS z—i + 2 2—; B TOUKE
A(1;-1) paBHo:

-24
-26
-23
23
Jlana Gynkuus z = 4x? + 2y% — 5xy + 2x — 5y + 6. 3HaueHHEe BHIPAKEHUS g—i -2 g—; B TOYKE
A(1;-1) paBHO:
46
45
43
40
Jlana gynkuus z = x2 + 5y? — 5xy + 2x — 5y + 14. 3HaueHne BhIpaKEHUS g—i -2 Z—; B TOUKE
A(1;-1) paBHO:
49
YactHas npon3BoaHas 337? TpeThero nopsaaka Gpyukuuu u = 3x3 — 2x%y papHa:
18

3HauEHUE BBIPAKEHUS 82—2 + 22—; - Sg—z st pyHKIHA U = 3x — 4y + 62 — 8 + x% — y2 4 22

B Touke A(-1;1;-1) paBHo:



32

YacTHble MPOU3BOJHBIE IEPBOTO MOPsiIKAa GYHKIMU Z = 2X + 3y paBHBIL:
z'y=212'y=3

z'y=3; z'y=2

7' ,=0;z 'v=3

z'yv=1;2"y=3

YacTHble IIPOU3BOHBIE NEPBOrO nopsaka GyHkuuu z = 3x3 — 2x%y + 7xy? + y> — 23 paBHbL:
z'y = 2x* + 14xy + 3y?; 7'y = 9x* — 4xy + 7y?
z'y = 9x* — 4xy + 7y%; 7'y = —2x* + l4xy + 3y?
z'y = =2x* + 14xy + 3y?%; 7'y = 9x* + 4xy + 7y?
z'y = —2x% 4+ 7xy + 3y? 7'y = 9x* 4+ xy + 7y?

CMeruanHas poU3BOIHAA Z yy, PYHKIMHU Z = XCOS Y + ysin X paBHa:
Z xy = Sin 2y
Z yy = siny + cosy
Z yy = COSX — siny

Z'yy = siny + cosy

Huddepennuan pynkuun z = 2x3y — 4y3x B Touke X, = 0,y, = 1 paBeH:
dx — dy
—4dx
—dy
dx

®ynkuus F(x) Ha3biBaeTcs nepBooOpa3Hoil pyHkunHU f(X) Ha HEKOTOPOM ITPOMEKYTKE, ECIIU B
Ka)KJOW TOYKE ITOr0 MPOMEXKYTKA CIIPaBEeAJIUBO PABEHCTBO:

f)=F(x)
[F(x)dx=f(x)+c
F(x)=f{x)

[dF(x) = F(x)

HeBepHLIMI/I ABIAKOTCA CHeHyIOH_II/Ie CBOﬁCTBa HeOHpeHeﬂéHHOFO I/IHTeraﬂa:
[(kf(x))dx=k [ f(x)dx (k=const)
J(f (g (0))dx = (J fF)d) ([ g(x)dx)
J(Feo) £ gG0))dx = [ F(x)dx+ [ g(x)dx
fix) [ fladdx
700 dx = [Praps g(x)=0

YcTaHOBHUTE COOTBETCTBUE MEKY HEONPEAEIEHHBIMY UHTErPajlaMi U COOTBETCTBYIOIIEN
COBOKYITHOCTBIO MTEPBOOOPA3HBIX:

J dx
fextc, xF g—i— m,neZ [

-—-" cosx




kx

HM+C, 0<a=+# 1___fakxdx

xﬂ:-l-i

+c, (?’l *+ _1)___fx“dx

n+1

1
— cos kx + cJ‘ sin kx dx

Y CTaHOBUTE COOTBETCTBUE MEXKY NEPBOOOPA3HON M TAOIMYHBIM HHTETPAIOM:

/

i.a,ir'c*tgi, a=>0
il

x2+a? -
. X
fﬂ:az_xz___arcsm; X E(—a;a),a=>0
dx 1 x—a
| —In Jx#*E ta,a>0
x2—gf--2a x+a

dx
fﬂ,.m___llﬂx +x? + c1|,:vr:2 +a=0

dx

Haiitu unrerpan- x2 :

Sxttc

1
S ——+c
2x2

z
X
=~ +c
2

1
—tC
2x2

Wurerpan f(x +2)%dx
(x+2)2

3

=8
x?—l—-ﬂl-x+c

paBeH:

+c

xﬂ-

?-i-ZIE—l--’-l-x—l—C

2x* 4+ 4x 4

J- dx
Haiitu uaTerpan- 7x-5:

7
T(7x—5)2 ©
In|7x—5|+¢

%ln(’?x — 5)+c

%lnl?x—Sl +c

dx
Havitu uaterpan | =
pan [ 75

o 2vx+C



o 2Vx+C

_+C
n-1
nx n
n-1 +C
Haiitu unrerpan [ x2d—X1o:
1 l |x— 10 +e
24/10 n x+ 10
1 x—+v10
In +C
2v10 |x++10
1 x—+10
In +C
V10 |[x++/10
1 [x—+10
—In +C
2 |x++10
Haiitu unterpan | %:
- X
arcsm§+C
- X
arcsmﬁ+c
L arcsin==+C
22 22
arcsin—=+C
V2
Haiitu unrerpan [ /2px dx:
2x 2px+ C
3 VoPX
- 2px+ C
3V epx
2
?p 2px+ C
X I C
3 VePx
Haiitu nnrerpan [ 2?;:3:

o %ln(sz +3)+C
o %ln(x2 +3)+C

1
Zln(sz +3)+C
o In(2x? +3)+C

Haiftu unterpan tg x dx:
o In|cosx|+C

o In|sinx|+C



o In|cosx + 1|+C

—In|cos x|+C

Haiitu unrerpan [ ctg x dx:
o In|cosx - sinx|+C

In|sinx| + ¢
o In|cosx|+C

1
o In |—-tgx|+C
COosx
1
SIn(7x — 5)+c
7.3. OuneHouHble cpeacTBa [ HNPOMEKYTOYHOH aTTecTallMM MO HWTOram

JAUCHHUILIHHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCTALNH

O0CBOCHUSA

Cemectp 2

Ne /i Bomnpocel K 9k3aMeHy

1. 3ajaun, TPUBOSIINE K TIOHITHIO OMPEICJICHHOTO HHTErpasa.

2. Bepxusist u HnxHss cymmel [lapOy.

3. OmnpeneneHue onpeaesIeHHOr0 HHTErpaa.

4. Y ciioBHsI CyIECTBOBAHMSI ONPEACICHHOTO HHTETpaa.

S. Teopema. [loctaTouHO€ yCI0BHE UHTETPUPYEMOCTH.

6. OCHOBHBIE CBOICTBA ONMPEJICIICHHOTO HHTETrpaa.

7. OnpeneneHHbI HHTErpai Kak QYHKIUS BEpXHEro Npeaesa

8. ®opmyna HetoTona — Jleitbnuna.

9. 3aMeHa epeMeHHO! B OTIpeIeIeHHOM UHTETpale.

10. HHTerpupoBaHue 1o 4acTsIM.

11. [TpubmxeHHbIe BEIYMCIICHUSI ONIPEACIICHHOT0 HHTErpaia.

12. Brruncnenne nuomaaei niockux Guryp.

13. Brruuciienme miomnam cekTopa B MOJIIPHBIX KOOPIWHATAX.

14. Beruncnenue JUIMHBI 1yTH KPUBOM.

15. Brruucnenmne o0bema Tena BpaiieHus.

16. Brruuciienme miomnau mnoBepXHOCTH BPAICHHSL.

17. Brruncnenme eHTpa TsSHKeCTH MIIOCKOW (pUrypsl.

18. Brruncnenme paboThl NEpeMEHHOMN CHUIIBI.

19. Heco6cTBenHble nunTerpansl I pona — HECOOCTBEHHBIE HHTETPAJIbl C OECKOHEUHBIMU
npeaenamMH.

20. Heco6ctBennsle uHTerpansl I poma —  HecoOCTBEHHBIE MHTErpaibl  OT
HEOIPaHMYEHHBIX (DYHKIIMH.

21, [Ipu3Haky cX0qMMOCTH HECOOCTBEHHBIX MHTEIPaJIOB.

22. N-MEpHbIE TOYEUHbIE MHOYKECTBA.

23. EBKIINI0BO N-MEpHBIE IPOCTPAHCTBO.

24, OTKpBITHIE ¥ 3aMKHYThIE MHOYKECTBA.

25. @DYHKIMSI MHOTHX IEPEMEHHBIX.

26. OO6nacte ornpeneneHust yHKIMI MHOTHUX TTEPEMEHHBIX.

217. JIuHuM ypoBHSL.

28. [Ipenen pyHKIMM MHOTHUX IEPEMEHHBIX B TOUKE.




29.

HenpeppiBHOCTH ()YHKITMM MHOTHX EPEMEHHBIX.

30. CBoiicTBa (DyHKIMH, HETPEPHIBHBIX HAa 3aMKHYTBIX MHOXKECTBaX.

31. YacTHbIC TPOM3BOTHEIE.

32. [Tonusiit nuddepentman GyHKINNH MHOTHX TEPEMEHHBIX.

33. [TpuGnxeHHbIC BRIYMCICHHSI C TOMOIIBI0 nuddepennmana.

34. KacarenpHas I10CKOCTb

35. Hopmais K TOBEpXHOCTH.

36. [Tpoun3BoHas CII0KHON HYHKIINH.

37. WuBapuanTHOCTh hopMbl noaHOro Auddepennnana.

38. YacTHbIEe MPOU3BOIHBIC BBICIINX MOPSAKOB.

39. HesiBHble QyHKIINH.

40. JudbdepennmpoBanre HeIBHBIX ()YHKITHIA.

41. KacarenpHast 1 HOpMaJIb K IIJIOCKOW KPUBOM, 3aJaHHOH YPaBHEHHEM B HESIBHOM BHUJIE.

42. KacatenpHast MIOCKOCTP M HOpPMajib K IOBEPXHOCTH. 3aJaHHOW YpaBHEHHEM B
HESIBHOM BUJIE.

43. [Tpon3BoHas MO 33JaHHOMY HaNPaBJIICHHIO.

44, I'panueHrT.

45, [ToHATHS MaKCHMyMa U MEHUMYMa ()YHKIIMA MHOTHX IT€PEMEHHBIX.

46. HeoOxonuMble ycroBusi SKkCTpeMyma (YHKIIMH MHOTHX TIEPEMEHHBIX.

47. JlocTaTouHbIe YCIOBUS CYIIECTBOBAHUS IKCTPEMYMa (PYHKIIMU MHOTUX MTEPEMEHHBIX.

48. HaunOosnpiiee n HanmeHblee 3Ha4eHNs] QYHKIUH HECKOIBKHIX MEPEMEHHBIX.

49. Y CIIOBHBII KCTPEMYM.

50. KBanpupyemsbie Gurypsi.

51, Kyb6upyewmsie Tena

52. [TonsiTve nBOMHOTO MHTETpAaa.

53. CBoiicTBa IBOMHOTO MHTETpAIA.

54. Belunciienne JBOMHOro HHTErpaa.

95. 3aMeHa epeMEHHBIX B IBOITHOM MHTETpae.

56. [TpunoxeHus ABOWHBIX HHTETPAJIOB.

o7, [loHsiTHE TPOMHOIO HHTErpaJIA.

58. CBolicTBa TPOMHOrO NHTETpaJIA.

59. 3aMeHa epeMEHHBIX B TPOMHOM MHTErpase.

60. Brruncnenue TpolHbBIX HHTETPaJIOB

61. ITpunoxeHus TpPOMHBIX UHTETPAJIOB.

62. UucnoBbie psijibl.

63. CymmMma psija.

64. HeoOxo1MMbIi IpU3HAK CXOIUMOCTH

65. JlocTaTouHble  MPHU3HAKH  CXOAMMOCTU  IOJIOKUTENBHBIX  YHUCIOBBIX  Ps/IOB
(HanamOepa, Koy, nHTerpasibHbIi, CpaBHEHUS).

66. 3Hakouepenyromuecs psabl. AOCONIOTHAS M YCIOBHAs CXOAMMOCTD Psilia.

67. ITpreMbl KOCBEHHOTO pa3ioKeHus: GYHKIUN B CTENCHHBIE PSIbI.

68. Psanel Teitnopa, Maknopena. OcTaTOYHBIN YIEH.

69. CxoauMOoCTh (DYHKIIMOHAJIBHBIX PSI/IOB.

70. Masxopupyromumii psi.

71. ITounenHoe uHTErpUpoOBaHue U AU HepeHInpoBaHUEe PSJIOB.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

DK3amMmeH (1o
HAKOMUTEILHOMY
pEUTHHTY)

«OTJIMYHO»

Ot 85 o 100 6asu1oB.

«XOopouIo»

Ot 70 no 84 6amios.

«YJOBJIETBOPUTEIILHO»

Ot 55 10 69 6aymos.

«HEYOOBJICTBOPUTECIILHO)

Meunee 55 6asuios.




8. YueOHo-MeTOAMYecKOEe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUILTHHbI

8.1. O0si3aTesibHAA JIUTEpPATYpa

Tun (yueOHHK,

yueOHoe Kosun4yecTBo B
Ne ABTOpBI, nocodoue, yueoHo- I'on HAY4YHOM
3arsiaBue (3aroJjioBoK)
n/n COCTABUTEJIH MeTOIN4YeCKoe U3/1aHUA oudamorexe /
nocoomue, HaunmenoBanue 95C
NPaKTHKYM, JP.)
1 bynaes B./1., Marematnueckuii ananu3: @yHKIUU OJHON IEPEMEHHOM: YyeOHukK 2021 SBbC «JIaHbY»
SIkyocon M. 4. [yueonuk]/ B.JI. Bynaes, M.. Slky6con-CaHkT-
[TetepOypr: Jlanp, 2021.-544 c. un. - (YueOHUKH 11
By30B. CnieninanpHas aureparypa). ISBN 978-5-8114-
1186. - TeKcT : AIeKTPOHHBIH.
URL: https://e.lanbook.com/book/168378
2 | Topnau b. A. Matematuueckuit ananus : yueOHoe mocodue / b. A. | YuebHoe mocobue 2021 OBC «Jlanb»
['opnau. - Canxr-IlerepOypr : Jlanp, 2021. - 600 c. : u. -
(YueOnuku s By30B. CnenuanbHas quteparypa). - URL:
https://e.lanbook.com/book/168477 (mata oOpatieHus:
30.11.2021). - Pexum  gocTyma:  DJIEKTPOHHO-
oubmmoreunas cucrema "Jlann". - ISBN 978-5-8114-1428-
4. - Teker : JJIEKTPOHHBIN.
URL.: https://e.lanbook.com/book/168477
3 | Spuesa E. I1. MaremaTtnueckuii aHanus : y4ye0. mocobue / [aBT.- | YueOHOe mocobue 2017 3BC "IPRbooks"
coct. E. I1. Spuesa]. - CtaBpomnons : CKOVY, 2017. - 265 c.
- URL: http://www.iprbookshop.ru/83227.html. - Pexum
noctymna: I[udposoit oOpazoBarensHblii  pecypc IPR
SMART. - TekcT : 2NeKTPOHHBIH.
4 I'."M. ®uxTeHrobll OCHOBBI MaTEMaTUYECKOTO aHanu3a : yueOHuK. [B 2 | YueOHuk 2022 OBC «Jlaap»

4.l Y. 1/ T'. M. @uxtenronsu. - U3xa. 14-e, crep. - Cankr-
[TerepOypr : Jlans, 2022. - 440 c. : un. - (Y4eOHUKHU ISt
BY30B. CrnennanbpHas JUTEpPaTypa). - URL.:



https://e.lanbook.com/book/168378
https://e.lanbook.com/book/168477

Tun (y4eOHMK,
yueOHOe KoanuectBo B
Ne ABTOpBI, nocodue, yue0Ho- I'on HAY4YHOM
3ar;iiaBue (3aroJi0BOK)
n/n COCTAaBHUTEIH MeToauYecKoe M3aHUA ounoanorexe /
nocooue, HaunmenoBanue 95C
NPaKTHKYM, AP.)
https://e.lanbook.com/book/184192  (mara  oOpamieHus:
10.11.2021). - Pexum  gocryma:  DIEKTPOHHO-
oubmmoreuynas cucrema "Jlanp". - ISBN 978-5-8114-9104-
9. - Texker : 3IIEKTPOHHBIM.
URL: https://e.lanbook.com/book/184192
8.2. lonostHuTEIBHAS JIUTEPATYPA
Tun (yueOHuK, yueOHOE KOHH%CTEO B
HAY4YHOM
Neo ABTOpBI, 3 nocooue, yuedHo- T'on 616 /
n/n COCTABUTEJH araague (3aroJ1080K) MeTOIMYecKoe mocodoue, | M3AaAHUA osoreie
HaunmenoBanue
NPaKTHKYM, JP.) 3EC
1 | bepman I'.H. COopHUK 3a/1a4 110 KypCy MaTeMaTHIeCKOTO Y4yeOHoe nocoowue 2016 OBC "Jlanp"
a”anmm3a[ DeKTpoHHbIH pecypce] : yuebd. mocodue / I'. H. (3a/1a4HUK)
bepman. - Cankr-IlerepOypr : Jlans, 2016. - 492 c. : un. -
(YueOnuku ams By30B. CrienmanbpHas muteparypa). - ISBN
978-5-8114-0657-9
2 | bynaes B. JI. Maremarnueckuii aHanu3 [DJIEKTPOHHBIHN pecypc] : VY4ebHuk 2017 OBC "Jlanp"
OYHKIMH HECKOJIbKUX MEPEMEHHBIX : yueOHuK / B. /1.
bynaes, M. {I. SIkyGcon. - Cankr-IlerepOypr : Jlans, 2017. -
456 c. : . - (YueOHuku 11t By30B. CrienuanbHast
nuteparypa). - ISBN 978-5-8114-2595-2.
3 | demumoBuu B.I1. COopHUK 3a/1a4 ¥ yIIPaXKHEHUH TT0 MAaTEMaTHIECKOMY VYuebHoe nmocobue 2017 ObC "Jlanp"
aHanu3y[ DIeKTPOHHBIH pecypc] : yued. mocobue / b. I1. (3agauHUK)
HemunoBuu. - U3n. 19-e, ucnp. - Cankr-IletepOypr : Jlans,



https://e.lanbook.com/book/184192

2017. - 624 c. : un. - (YueOnuku 11 By30B. CrienuagbHas
muteparypa). - ISBN 978-5-8114-2311-8.

3anopoxer I'.1.

PyKkoBOZICTBO K pelIeHHIo 3a7a4 10 MaTeMaTHUYEeCKOMY
aHaM3y[ DNEKTPOHHBIN pecypce] : yuebnoe nocodbue / I'. U.
3anopoxert. - U3a. 8-e,crep. - Cankr-IlerepOypr : Jlanp,
2014. - 461 c. : un. - (YueOuukH 1t By30B. CrienuanbHas
mutepatypa). - ISBN 978-5-8114-0912-9.

YyeOHukK

2014

OBC "Jlanp"

Kpemep H.III.

Bricirass matematwka JUIsi 9KOHOMHCTOB [ DJIEKTPOHHBIMA
pecypc] : yueOnuk g By3os / H. III. Kpemep [u np.] ; nmox
pen. H. II. Kpemepa. - 3-e uszn. - Mocksa : FOHUTU-
JAHA |, 2015. - 481 c. - (Bomotoit ¢oHI poccHiCKUX
yaeOHukoB). - ISBN 978-5-238-00991-9.

YuebHoOe rocodue.

2015

SBC "IPRbooks"

duxrenronsn .M

. OCHOBBI MaTEMaTUYECKOIO aHAIU3a[ DIEKTPOHHBII
pecypce] : yuebnuk. [B2u.]Y. 1 /T'. M. ®uxTeHromnm1. -
Wzn. 10-e, ctep. - Cankr-IlerepOypr : Jlans, 2015. - 448 c. :
ui. - (YueOuuku a1 By30B. CrieniuanbHas JUTEpaTypa). -
ISBN 978-5-8114-0190-1.

YyeOHUuK

2015

9bC "Jlaup"




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
cucTemM
1. 1. Maremarudeckoe oOpa3oBanue - http://www.mathedu.ru/
2. MathTEST.ru. Martepuaipl 110 MareMaTUKe B IMOMOIIb IIKOJIBHUKY U CTYACHTY (TECTHI
o MmaTematuke online) - http://mathtest.ru/
3. Math.ru. Maremaruueckuii caiit — https://math.ru/lib

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

Ne Hammenopanne IO PexBU3UTHI L[OFOB?pa

n/n (nata, HOMep, CPOK JAeHCTBHUA)
Windows XP beccpounbie
Microsoft Office 13 Ne61935138 ot 28.05.2012 (6eccpoUHbIit)

8.5. Onucanne MaTepHaJbLHO-TEXHMYECKON 0a3bl, HEOOXOAMMOM IJs OCylIeCTBJIEHUSsI
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

JuctunmmHa  «Marematudeckuii  aHaiau3  1»  BXOOUT B TEOPETHUCCKHH  ITUKII
(yHIaMEHTAJIbHbIX JUCHUIUIMH M HE TpeOyeT CcleuuaIbHoro JiabopaTopHOro o00OpyaOBaHUS.
MartepuanbHoe oOecriedeHHe AUCHUUIUIMHBI MperoyiaraeT Halu4ue Y4YeOHBIX ayAuTOpUM s
HpOBG[{GHI/Iﬂ JICKOUOHHBIX H HpaKTI/I‘-IeCKI/IX SaHSITI/Iﬁ C BO3MOXHOCTBHIO HUCITIOJIB30BAHUSA
MYyJIBTUMEAUMHBIX CPEJICTB.

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX

Ka0MHeToB, 1a00paTopHii, MACTEPCKHUX U

Ne JAp. 00bEKTOB /1JIsl IPOBEIeHUs

N/ | NPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
NMOMENIeHUH JIfl CAMOCTOATEILHON

padoThl o6yuaomuxcsi (HOMep ayAuTOPHN)

[lepeueHb 0OCHOBHOTO 00OPY/I0BaAHUSA

VYuebHas ayauTopus Ais MPOBEACHUs 24 mocamounblx  MecT. Cron
1. | 3aHsaTHil JEKUMOHHOTO THUMA. YuyeOHas | yYeHUYECKHH JBYXMECTHBIN (MOHOOJIOK)-
ayoquTopus  JUIL  NpPOBENEHUs  3aHATHM | 12 wT., cTon mpenonaBarenbCKuii-1 mr. .,
CEMHHApPCKOro THna. Y4yeOHas ayIuTopus Ui | 1ocKa ayauTOpHasi(MenoBasi)-1 mrT.
KypCOBOTO IPOEKTUPOBAHMS  (BBIIOIHEHUS
KYpCOBBbIX paboT). YueOHas ayautopus is
IIPOBEJEHUS TPYNIOBBIX U MHIUBUAYAJIBHBIX
KOHCynbTallMil. VYueOHas ayautopus JUis
IIPOBEJIEHUS 3aHATUHA TEKYLIEr0 KOHTPOJI U
IIPOMEKYTOUYHON aTTECTAlUU.

VYuebHas ayauTopus Ais MPOBEACHUS 44 IIOCAJOYHBIX mecT.CTon
2. |3aHATHH JIGKIIMOHHOTO THMA. Yd4eOHas | yYCHWYECKHH JBYXMECTHBIN (MOHOOIOK) —
ayquTopus  JUIsL  TNPOBEIEHUSA  3aHATHH | 24 1IT., CTOJM NIPENoAaBaTeIbCKUN-2 MIT.,
CEMHHApPCKOro Tuna. YueOHas ayiuTopus Juid | cTyn-1mT., J0cKka ayquTopHas (MenoBasi)-
KypCOBOTO IPOEKTHPOBAaHMUS (BBIMOJIHEHMS | | mT.

KYpCOBBbIX paboT). YueOHas ayautopus Jis
IIPOBEJEHUS TPYNIIOBBIX U WHIUBUAYAJIbHBIX
KOHCYNbTAllMi. Yd4eOHass ayauTopust Jis
IIPOBEJEHUS 3aHATUH TEKYLIET0 KOHTPOJIA U
IIPOMEKYTOUYHON aTTECTAIUN.

YyeOHast ayauTopusi Al TMPOBEACHUS Cron y4YeHMYECKHH TpPEXMECTHBIN
3. 3aHATUN  JICKIMOHHOTO  THMHA. YdeOHas | (MOHOOJIOK) - 60 IIT., CTOJI
aymquTOpUsl  JUISL  TIPOBEIEHUS  3aHATHH | MpernojaBaTelbCKuH, CTYN

CEMHHApPCKOro Tuna. YuyeOHas ayIuTopus Ui | IPEnoJlaBaTeNbCKuil, JO0CKa ayJuTOpHas



http://www.mathedu.ru/
http://mathtest.ru/

n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00pPaTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

KYpPCOBOTO IPOEKTHUPOBAHUS (BBIMOIHEHHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus IS
MIPOBEACHUS TPYNIOBBIX U WUHAUBUIAYaJIbHBIX
KOHCYJbTallMii. Y4eOHas ayauTopus JyIs
MIPOBEACHUS 3aHATUN TEKYIEro KOHTPOJS U
IIPOMEKYTOYHON aTTECTALUN.

(menoBas), kadenpa HamoJgbHasA, 3KpaH
HAaBECHOM,  CTAlMOHAPHBIM  IPOEKTOP,
poLeccop, MBIILIb KOMITbIOTEpHAs
MIPOCTPAHCTBEHHAS, YT JJISl IPOEKTOPa

VYyeOHast ayquTopusi AJsl MPOBEACHUS
3aHATUA  JIEKIMOHHOrO  Tuma. YueOHad
ayIuTOpUsl AN IPOBENCHUS]  3aHATUU
CEMHHApPCKOro Tuna. YueOHas ayiuTopus JUis
KYpPCOBOTO IPOEKTHUPOBAHUS (BBIMOJIHEHHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTOpus IS
MPOBEACHUS TPYNIOBBIX U MHAUBUIYAIBHBIX
KOHCYNbTAllMi. Y4eOHast ayauTopust IJis
MPOBEACHUS 3aHATUN TEKYILEro KOHTPOJS U
IIPOMEKYTOUYHON aTTECTAlUU.

CTonl  y4yeHUYECKHUU JABYXMECTHBIN
(MoHOOMIOK) - 30 mT., CTON YYCHHUYECKUI
MOHOOJIOK TPEXMECTHBIN-18 CTOJI
IIPENOAaBaTeNIbCKUM-1, CTyn
npenojaBaTeNbCKuii-1, qocka ayautopHas
(menoBast)-1

Komnbrorepubiii  knacc. Ilomenienue
JUISL  CaMOCTOATENbHOM paboThl.  YdeOHas
ayIuTOpUsl AN IPOBENCHUS]  3aHATUU
CEMHUHAPCKOTo TUIA. Y4eOHast ayTuTopust st
KYpPCOBOTO IPOEKTHUPOBAHUS (BBIMOJIHEHHUS
KypCOBBbIX paboT). YueOHas ayautopus s
MPOBEACHUS TPYNIOBBIX U MHAMBUIYATbHBIX
KOHCYNbTAllMi. Y4eOHas ayauTopust IJis
MPOBEACHUS 3aHATUN TEKYIIEro KOHTPOJsS U
IIPOMEKYTOYHON aTTECTAlUN.

Cron yueHMueckuii-26 wmr., cTyn-26
IIT., KOMIIBIOTEp C BBIXOJIOM B CETh
HUHTEpHET- 16 mT.
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