MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b51.0.15.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

MartemaTnyeckuil anajans 2

(Haumenosanue OUCYUNIUHbL)

I10 HAINPaBJICHUIO MOATOTOBKH (CHEUAIILHOCTH)
01.03.02 Ilpuknannas MaremMaTuka U HHPOPMAaTHKa

HaIpaBJIECHHOCTH (MPOQUIIb)/CrIeIUaTu3 A
KoMmbroTepHbIE TEXHOJIOTUU U MATEMAaTHIECKOE MOJICITMPOBAHUE

dopma o0ydeHHUs: OUHAS
I'ox nabopa: 2022
O6mras TpynoeMkocTb: 6 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 2

@®opma KOHTPOJIsI | DK3aMEH Hroro
Bun 3ansaruit
Jlexun 32 32
JlaboparopHsble
ITpakTnueckue 48 48
PykoBoCTBO: KypcoBbie paboThl (mipoektsl) / PT'P!
[TpoMexxyTouHast aTTecTanus 0,35 0,35
KonraktHas pabota 80,35 80,35
CamocTosTenpHas padora 100 100
KonTtpons 35,65 35,65
Hroro 216 216




Pabouyto nmporpamMmy coctaBui(u): noueHT kadenpsl «lIpuknaanas MmaremaTuka U ”HPOPMATHKAY,

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

Jo1eHT, K.T.H., Cocuna Hartanbs AnekceeBHa

(OodicHoCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OoavicHOCmb, yueHoe 36anue, cmenensb, @amunus 1.0.)

PaGouas mporpamMmma AuCHMILTUHBL cocTaBiieHa Ha ocHoBaHUU @I'OC BO u yyeOHoro 1ana
HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH)
01.03.02 Ilpuknannas MaremMaTuka U HHPOpPMaTHKa

Cpoxk aeiicTBusi paéoyeii mporpaMMbl JHCHUILIMHBI 10 «31» aBrycra 2026 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
«[Ipuxnannas maTemaruka U UHGoOpMaTUKa»

(mpotokou 3acenanus Ne 2 ot 15 centsops 2021 r.)

AOKYMEHT rnoarncAH
QNEKTPOHHOWM NOAMMCHIO

CepTtudukat: 0101AEC60064AF94AD41EA4854441FD671
Bnapgeneu;: NywnHa Okcana MuxannosHa
HencteuteneH: ¢ 07.12.2022 oo 07.12.2023




1. Ilesib 0OCBOEHUA TUCHUILIHHBI

HCJ'IB OCBOCHUA AUCLHMIIIIMHBI — (bOpMHpOBaHI/Ie Hpe,I[CTaBJ'IeHI/Iﬁ O IIOHATHUAX W METOHaX
MAaTCMaTUYCCKOro aHajin3a, €ro MCCTC U POJIM B CUCTCMC MATCMATUYCCKUX HAYK, UCIIOJIb30BAHUHN B
€CTCCTBCHHEBIX HayKax, B HpHKHaﬂHOﬁ MaTEMAaTHKE U I/IH(l)OpMaTI/IKe

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICIII/IHJII/IHI)I U TPAaKTUKHW, Ha OCBOCHHWH KOTOPBIX 6a3pr€TC$I JaHHasg JUCHMIIIIMHA: —
IIKOJIbHBIM KypC MaTCMAaTUKH, MaTeMaTuyeckui aHamms 1.

JIMCUMIIIMHBL U MPAKTUKU, A7 KOTOPBIX OCBOEHUE NAHHOW AUCHUUIUIMHBI HEOOXOIHMMO Kak
npeamecTByromee: - nuddepeHuanbHbe YPaBHCHHS, TCOPUS BEPOSTHOCTEH M MaTeMaTHYeCKast
CTaTHCTHUKA, WCCJIEOBAaHUE Olepanuii, u30paHHbIE BOIPOCHI CTOXACTUYECKOTO aHau3a,
JIOITOJTHUTEIIbHBIE TJIaBbI aHAJIU3A.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

®opmupyemMbie U
NHaukaTopbl JOCTHKEHUAS
KOHTPOJINpyeMble . IInanupyemble pe3ybTaThl
KOMIeTeH Ui
KOMIIeTeHIUH o0y4eHus
(Ko 1 HAUMEHOBAHME)
(K0J1 1 HAMEHOBAHUE)

OIIK-1Cniocoben OIIK-1.1. Obnanaer 6a30BbIMU 3HaTh: - OCHOBHBIE MOHSTHS

IPUMEHSTh 3HAaHUSIMH, TIOJYYEHHBIMU B MaTeMaTHYeCKOTro aHam3a,

(byHI1aMeHTaJIbHbIE o0nacTu MaTeMaTHYECKUX U (Uau) | MeToAsl  nuddepeHmpoBanus

3HaHUS, NOJIy4YECHHBIE B €CTECTBEHHBIX HayK. U MHTETPUPOBAHMS B TOM YHUCIIE

obnactu OIIK-1.2. YMeer ucnonp3oBaTh UX | GyHKIUN HECKOJIBKHX

MaTeMaTHYECKUX U B IIpodecCHOHATIBHOM IIEPEMEHHBIX.

(M7M) €CTECTBEHHBIX JESATEIIBHOCTH. YMerp: -  TpUMEHSATh B

HayK, U UCIIOJIb30BATh OIIK-1.3. meeT HaBBIKK BBIOOpA | MpOheCCHOHATBHOM

UX B IPOECCUOHATIBHON | METOAOB PELICHUs 3a1a4 JESTEeIbHOCTH 3HAHHUS METOJIOB

JeSITEIbHOCTH. npo(eCCHOHATIBHOM IEATENbHOCTH | MaTEMATHYECKOIO aHaIn3a.

Ha OCHOBE TEOPETUYECKUX 3HAHUN. | Branmers: - 0a30BBIMH 3HAHUSAMU

B 00JIaCTH MaTEMaTHYECKOTO
aHaian3a, HeOOXOIUMBIMH B
npodeccuoHaNbHOMI
JIeSITENIbHOCTH.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bn N ®opMBI TEKYILIETO
Moayab o HanMeHoBaHue Tem 3aHATHI Oo6bem, HNHrepakTus, P yi
y4eOHoI . Cemectp BaJuibl KOHTPOJIsI (HANMeHOBaHue
(pazaen) (yueoHo¥i pa6oThI) q. q.
padoThI OLIEHOYHOT0 CPe/CTBA)
Monynsl. |Jlex 1 3agauu, TPUBOIAIINE K MTOHITHIO ONPECICHHBIN HHTETPalL. 2
31 OCHOBBI HHTETPATILHOTO UCUUCIICHHSI nuBuyansHas pabora
IIp1 Onpenenennbiii uaTerpan. ®opmyna Herotona-JleiiOnua. 2 2 20 «OCHOBBI MHTETPAJILHOIO
WCUUCIICHUS.
Jlex 2 Y CcoBHUS CYNIECTBOBAHUS ONPEICIEHHOTO HHTErpaa. 2
Ip 2 Brruucnenue onpeneneHHOro nHTErpana. MuTerpupoBanue mno 2
I1p3 3 Brruncnenne miomnaam KpuBOJIMHEHHOM Tpanenuu 2
Jlex3 ITpI0KEeHUS ONIPEIEIECHHOIO MHTErpaa. 2
IIp3 4 Brruucnenune oo6bema Tena BpalieHus 2
Cam [IpuioxeHus: onpeIeIeHHOro HHTerpasa 25
Jlex4 HecobcrBennbie unrerpansl 1 u 1l pona. Beiaucienus 2
Ip3 5 Brruucnenus HecobcTBeHHbIx uHTerpasioB I u Il poza.
KonTponbHas pabora
IIp3 6 [IpunoxeHus onpeaeneHHoro nHTerpaga 2 «OCHOBBI HHTETPATIEHOTO
20 MCUNCIICHUS»;
Tp37 6 Konrtponbhas padora «OCHOBEI HHTEIPAILHOTO HCUUCICHUS,; 2
Monmymnn2.
ek Ob6nacte onpezaeneHus: GYHKIMH HECKOJIBKHUX [IEPEMEHHBIX. 2
[Ipenen. HenpepbIBHOCTS.
Ip3 7 96J‘IaCTB ornpeneneHus QyHKUUH HECKOIbKUX MEPEMEHHBIX. 2 2 W meHIyambHas paGoTa
N 20 «AnddepenuunansHoe
Huddepenumansroe ucuncnenue QyHKIUNA MHOTUX -
nas3 TICPEMCHHBIX ncuuciieHne QyHKIuH
HECKOJIBKUX IIEPEMEHHBIX»;
Tex 6 YacTHOe 1 MOHOE NpupalieHue GyHKINH MHOTHX 2

niepeMeHHbIX. JuddepernmpyemMocTb




Bn N ®opMBI TEKYILETO
Moayab o . HaumeHnoBaHue TeM 3aHATHI OobeMm, HNuTepakTus, p ym
y4eOHoI . Cemectp BaJibl KOHTPOJIsI (HAaNMeHOBaHue
(pazaen) (yueoHo¥i padoThI) q. q.

padoThI OLIEHOYHOT0 CPe/CTBA)
C Huddepenumansroe ucuncnenue QyHKIUNA MHOTHX o5

a NepEeMEHHBIX. BhInonHenne nHANBUIYaIbHON PabOTHI
Ip3 8 [Ipenen GyHKIMN HECKONBKIX TIEPEMEHHBIX 2
IIp3 9 YacTHast IpOU3BOTHAS. 2
Jlex 7 KacarenpHas maockoCTh 1 HOPMaJlb K IOBEPXHOCTH. 2
n3 10 YacTtHoe npupaiieane QyHKIMH MHOTHX ITEPEMEHHBIX. 5

p YacTHble TPOU3BO/IHBIE.
Jlek 8 Huddepennman QyHKIMH HECKOIBKHUX MTEPEMEHHBIX. 2
IIp3 12 Huddepennman QyHKIMN HECKOIBKHUX IIEPEMEHHBIX.
IIp3 11 YacTHbIE MPONU3BOAHBIE BBICIIHX MOPSIIKOB. 2
Jlex 9 JuddepeHiupoBanue CI0XKHON GYHKIIMU 2
IIp3 13 . KacarenpHas 110ckocTh M1 HOpMajb K IOBEPXHOCTH. 2
Tlex 10 HesiHble QyHKIMU OT OZHOM TIEpEMEHHOW U HESIBHBIE 2

(YHKLIMY MHOTHX IEPEMEHHBIX

IIp3 14 HuddepenuupoBanue cioxHONU GYHKIUH 2
IIp3 15 HesiBHBIE (DyHKITMYM OT OJIHOM IEPEMEHHOHN 1 HESBHBIC 2
Jlex 11 JKkcTpeMyMbl QYHKIIMI HECKOJBKUX TIEPEMEHHBIX. 3a/la4 O 2
IIp3 16 OKcTpeMyMbl QYHKIIUI HECKOIBKUX IEPEMEHHBIX. 2
Jlex 12 (Hanambepa, Komm, nHTErpanbHbelil, CpaBHEHHS. 2




Bu . DopMBbI TEKYLIEro
Moayab o . HaumeHnoBaHue TeM 3aHATHI OobeMm, HNuTepakTus, p ym
y4eOHoI . Cemectp BaJibl KOHTPOJIsI (HAaNMeHOBaHue
(pazaen) (yueoHo¥i padoThI) q. q.
padoThI OLIEHOYHOT0 CPe/CTBA)
IIp3 18 3agaun 0 HAMOOJBIINX ¥ HANMEHBIIINX 3HAYCHUIX 2
IIp3 17 [IpousBoaHas no HampapiIeHUIO. ['pagueHT. 2
Cam [Noarororka Kk KOHTpoOJLHOU paboTe Nel 25
ek 13 Heo6xoaumplii mpu3HaK CXOIUMOCTH psina. JlocTaTouHbIe 2
MPU3HAKU CXOJMMOCTH TIOJIOKUTEIBHBIX YACIOBBIX PAJIOB
Moyiis3. Ip3 19 UucnoBble psIbl CyMMa psia. 5 2 )
N33 UwncnoBsie 11 QyHKIIMOHAJBHBIC PSJIBL. VnmBuIyatsHas pabota
ek 14 3HaKoYepeyrouecs psabl. AGCOIIOTHAS M YCIOBHAS 2 «PAIED.
CXOAMMOCTH psifa. CTENIeHHBIE PSIBL.
IIp3 20 Cymma psga. HeoOxomumblii 1 TOCTaTOYHBIC IPU3HAKH 10
IIp3 21 3Hakouepeayromuecs psaabpl. AOCOTIOTHAS U yCIIOBHAS
Jlex 15 CxoauMocTh PYHKIMOHATBHBIX PAIOB. 2
Paznoxxenue Qpynkuunii B crenenubie psasl. Psaast Teiinopa,
Ip3 22 2
MaknopeHna.
Jlex 16 Maxopupyromui paa. IlouneHHoe HHTErpUpOBaHUE U 2
[Iprembl KOCBEHHOTO pa3iokeHust QyHKIUH B CTETIEHHBIE
IIp3 23 psAnsl .BeMuCIeHrEe HHTETPAIOB ¢ IIOMOIIBIO CTETICHHBIX 2 KoHTponbHas pabota «Pssm;
PSLIOB.
Cam YuCIoBbIE PSIbI 25




Bun

Moayab . HanMeHoBaHue Tem 3aHATHI Oo6bem, HNHurepakTus, PopmeI Tekyuero
y4eOHoI . Cemectp BaJibl KOHTPOJIsI (HAaNMeHOBaHue
(pazaen) (yueoHo¥i padoThI) q. q.
padoThI OLIEHOYHOT0 CPe/CTBA)
IIp3 24 KoutponbHas pabora Ne2. Psizbl. 2 20
Ila 2 0,35
KonTtpois 2 35,65
[Mocemaem 10
T 2
Hroro: 216 100

CxeMa pacuyeTa MTOroBOro 0ajjia TEKyIIMid peHTUHT (Bce 3aHATHS M MPOMEXKYTOUHBIE T€CThI) + Pe3ynbraT HTOroBOro Tecra, MmojlyuyeHHas
CyMMa JIeTTUTCS 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 AUCIHMILTUHY HEOOXOIUMO TOCEIIATh JIEKIIUH, TaK KaK JICKIIUHU T10
«MaTreMaTH4eCcKOMY aHajiu3y» TMO3BOJAIOT JaTh CBS3aHHOE, MOCIEIOBATEIIbHOE H3JI0KEHUE
Marepuana, COOOIIUTh CIYIIATENIM OCHOBHOE COJIEpXKaHUE IMpeaMeTra B  IIEJIOCTHOM,
CHCTEMaTU3UPOBAHHOM BUJIE.

[Tpu KOHCTIEKTUPOBAHKH JICKIIUH CTYACHTaM HEOOXOIMMO M3JIaraTh YCIBIIIAHHBIN MaTepra
KpaTKoO, CBOMMHM CJIOBaMH, oOpaliiasi BHUMaHKE, Ha JIOTUKY U3JI0KEHHUSI MaTepuia, apryMeHTAIUIO U
NpUBOANMBIEC TpuMepbl. He00X01MMO BBIICIATH BaXKHBIE MECTA B CBOMX 3alUCAX. ECITM HEMOHSATHBI
KakKue-11M00 MOMEHTBI, HEOOXO0IMMO 3alMChIBaTh CBOM BOIIPOCHI, ITOCTApaThCs HAUTH OTBET HA HUX
CaMOCTOSTENIbHO. Eclii caMOCTOSTENbHO HE YJaloCh pa3o0paThCcsi B MaTepualie, BIOCIEICTBUU
HEo0X0oauMO OO Ha CIENYIOMICH JICKINH, MO0 Ha MPAKTUYECKOM 3aHATUU WU KOHCYJbTAIlluU
00paTUTbCS K BEIyIIEMY TMPENOJaBaTeI0 3a pPa3bsCHEHUSIMH. YCIIEITHOE OCBOCHHE Kypca
MpEeANoJaraeT akTUBHOE, TBOPYECKOE Yy4yacTUE CTYJIEHTa IyTeM IUIAHOMEPHOH, MOBCEIHEBHOU
paboTsl. JICKIIMOHHBIN MaTepual cielyeT IpoCMaTpUBaTh B TOT XkKe AeHb. Kaxkaas Tema uMeer cBou
crenuuyeckue TEPMHUHBI M OINpEICICHHUSA. YCBOCHHE MaTepuasa HEoOXOJMMO HayuHATh C
YCBOCHHS JTUX NOHATHHA. Ecim kakoe-muOo TMOHSATHE BBI3BIBACT 3aTPYAHCHHS, HE0OXOIUMO
MIOCMOTPETh €ro CyTh U cojepkaHue B cioBape (MHTepHeTe), BBIUCATh €r0 3HAUY€HUE B TETPalb
JUISL TIOATOTOBKH K 3aHsTusAM. [Ipu moaroroBke mMarepuana HeoOXoAuMoO oOpamiaTh BHUMaHUE HA
TOYHOCTbH OIPEAETICHH, MOCIeI0BATEIFHOCT U3YUCHHs MaTepuaa, apryMeHTaIHI0, COOCTBEHHbBIE
MIpUMEPHI, aHAITN3 KOHKPETHBIX cuTyanui. Kaxxayro Helelno peKOMEHIyeTCsl OTBOAUTL BpeMs IS
MOBTOPEHMS MPOMJEHHOTO MaTepuaa, IpoBepsisi CBOM 3HAHUS, YMEHUS U HAaBBIKH.

N3yuenne aucuumuimabl  «MaTeMaTHYeCKU — aHaIu3)»  OPEANoyiaraeT  IMOCEIICHUE
0o0y4JarmuMUCs HE TOJNBKO JEKUWH, HO U MpakTUYecKuX 3aHATHH. [IpakTudeckue 3aHATHS CO
CTyJICHTaMH TPEJHA3HAUYCHbl I TPOBEPKU YCBOCHUS HWMHU TEOPETHUYECKOTO MaTepuala
JUCUUIIIMHBL. OCHOBHBIE LENU MPAKTUUYECKUX 3aHATHI: - 3aKpEeNHUTb OCHOBBI IKOHOMHYECKOM
TEOPHH; - MPOBEPUTH YPOBEHb YCBOEHHUS M MOHUMAHUS CTYJIEHTAMHU BOIIPOCOB, PACCMOTPEHHBIX HA
JEKIUAX M CaMOCTOSATENIBHO IO Yy4eOHOH JUTeparype; - BOCHOIHUTH MPOOENbl B MPOMIEHHOM
TEOPETHYECKOM YacTH Kypca M OKa3aTh IMOMOIIb B €ro YCBOGHHMU. Ha MpakTHuecKuX 3aHSTHIX
pemarTcs 3aJa4l U3 pa3esioB IO OCHOBHBIM pa3zeliaM MaTeMaTU4YecKOoro aHaiusa. B mpoiecce
pELICHUs] TUMOBBIX 3aJ1ad PACKPBIBACTCS COAEpKaHUE Kypca, M3Yy4alOTCSd OCHOBBI M CYIIHOCTb
MOHATUN MaTeMaTUYeCKOro aHanu3za. /i KOHTpPOJs 3HAHWM, MOJYYEHHBIX B IPOLIECCE OCBOEHUS
JUCHUIIIMHBI HA TPAKTUYECKUX 3aHATHUAX OOYyJarouiuecs BBIMOJIHSIIOT KOHTPOJIbHBIE PabOThl U
CHAI0T KOJUIOKBUYM.

Jns  ycmemrHoro  OCBOGHHMsI  Kypca — «MaremaTtudyeckuil — aHanu3»  HeoOxoauma
camocTosTeNnbHas paboTta. B HacTosIee BpeMsi akTyaabHBIMH CTAHOBATCS TPEOOBAHUS K JTUIHBIM
KauecTBaM COBPEMEHHOI'O CTYJEHTa — YMEHUIO CAMOCTOSITEIHHO TOMOIHITh U OOHOBJISITH 3HAHUSA,
BECTH CaMOCTOSITEJIBHBIA TIOMCK HEOOXOAMMOTO MaTepuana, OBITh TBOPUYECKOW JUYHOCTHIO.
CaMocToATeIbHYI0 padOTy IO OCBOCHHIO JUCIHUILTUHBI 00YYAOIIUMCS OCYIIECTBIISIFOT C TTIOMOIIIBIO
KOHCIEKTOB JIEKIIUI U MPAKTUYECKUX 3aHSATHM, a TAKKE C TOMOIIBI0O OCHOBHOW M JTOMOJHUTEIBHON
JTUTEepaTyphl, PEKOMEHIOBAHHON [UIsI CaMOCTOSTENbHON paboTel. CamocTosiTenbHas y4yeOHas
JEATETLHOCTh  SBJSIETCSI  HEOOXOJUMBIM  yCIIOBHEM  yCmemHoro  oOydenus.  MHorue
npodeccHoHaNbHbIE HABBIKUA, CIOCOOHOCTh MBICIUTH M 0000IIaTh, AeNaTh BBIBOJBI U CTPOUTH
CY)XJIEHUs, BBICTYNIaTh W CIYIIATh APYTHMX, — BCE ATO Pa3BUBAETCA B MPOILIECCE CAMOCTOSTEIbHOM
pabotel cryneHToB. CamocrosiTenpHas paboTa MO OCBOCHUIO JUCIUIUIMHBI BKJIIOYAeT: -



CaMOCTOSITENILHOE HW3YYCHHE paslielioB; - CaMOIMOATOTOBKY (MpopabOTKy U TOBTOPEHUE
JEKIIMOHHOTO Marepuajga M Marepuajga YYeOHHMKOB W y4eOHBIX IOCOOMWIA); - TOATOTOBKY K
MPAKTUYCCKUM 3aHATUAM, - BBITIOJIHCHUC HHAWBHUIYAJIbHBIX pa60T. PGKOMGHI[yeMYIO
JOTIOJTHUTEIPHYIO JIUTEPATypy CieayeT NpopadaTbiBaTh IOCIE HW3YyYCHHs JAHHOH TEMBI I10
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 HECKOIBKUX IIEPEMEHHBIX»;

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 UCUUCIICHUS».
Tunossle npuMepsl 3a1aHU
3ananme 1. Haiitu HeonpenenenHble HHTErpaibl. Pe3ynbTar npoBepuTh 1uddepeHpoBaHuEM:

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"
g Y2 g Y
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

KontponbHas pabGorta Bkirowaer B cebst 3 3amanusa. B mepBom 3amanum TpebOyercs
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. KonokBUyM
Bonpocsl K KOJUIOKBUYMY



HBoo~NoR~WNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Hucnosele nocnenoBaTenbHOCTH. [IpUBECTH PUMEDBL.

Onpenenenne npezena nociaea0BaTeIbHOCTH.

[TonsiTHE OrpaHUYEHHON IEPEMEHHOM.

[TonsiTHEe GECKOHEYHO MAJION TIEPEMEHHOM

[TonsiTre GeCKOHEUHO OOJIBIION MEPEMEHHOM.

CaoiicTBa npeesios.

OCHOBHBIE TEOPEMBI O IIpeIEax.

Apudmernueckue AeCTBUS HAJl IEPEMEHHBIMU BETUUHMHAMU

Oco0sble cirydyan npeesioB HEONpeIeIeHHOCTH.

MOHOTOHHAas TOCIEA0BATENBHOCTD U €€ Mpee.

Yucino e

[Ipenen ¢pyHKIMHU « HA A3BIKE TIOCIEOBATEIILHOCTEH» U HA «SI3BIKE & U O ».
I'eomeTpHruecKoe TOIKOBAHUE ONPECTCHHS Mpeesia QyHKIUH.

CpaBHeHHEe 0€CKOHEYHO MaJIbIX U OECKOHEYHO OOJIbIINX.

HenpepbIBHOCTh PYHKITNH B TOYKE M HA MHOXKECTBE.

HenpepbIBHOCTS HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKITHIA

Touku pa3psiBa. [Ipumepsl.

CgoiicTBa HenpepbIBHBIX (yHKIUH. Teopema 1 bonbrano-Kormm

CoiicTBa HenpepbIBHBIX (hyHKIMNA. Teopema 2 bonbiano-Komm

CgoiicTa HenpepbIBHBIX (yHKIMH. Teopembl Beitepmtpacca.

CymecTBoOBaHME U HETIPEPHIBHOCTH 00paTHOM (DyHKIIMU

Hcnonb30BaHre HENPEPHIBHOCTH (PYHKIIMU TP BHIYUCICHUH TPEACIIOB.
Ornpenenenue Npou3BoHON. ['eoMeTpUUeCKil 1 MEXaHUYECKHUI CMBICIT TIPOU3BOIHOM.
3aBHCUMOCTb MEKY HEMPEPHIBHOCTHIO U AUPHEPEHIUPYEMOCThIO (PYHKIIHH.
Cxema BeIYMCIICHHS TPOU3BOAHON. OCHOBHBIE TpaBmiia auddepeHnnpoBaHms.
[Ipou3BoIHBIE CIOXKHOM U OOPATHOM (PYHKIIHIA.

[Tpon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX ()YHKIIHH.

[TponzBosnHas GyHKLMH, 3aJaHHON MapaMeTPUUYECKH.

Hudpdepenunan pynkuuu. [TpruOamkeHHbIe BBIYUCIEHUS C TOMOIIbI0 fuddepeHnmana.
[Tonatue npousBoAHOI BbIcuIero nopsaka. luddepeHiuans BEICIINX TOPSIKOB.
OcHoBHbIe TeopeMbl nuddepenimansaoro ucuucienus. [Ipasuio Jlonurans.
Bospacranue u yosiBanue QyHKIMH. DKCTpeMyM (QyHKIIMH, HEOOXOIMMOE M JOCTAaTOYHOE

YCIIOBUS CYLIECTBOBAHMSI.

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

HauOonbiiee 1 HauMeHblee 3HaYeHNs (YHKIIMK Ha OTpE3Ke.
Hanpasnenue Beinykinoctu rpaduka ynkunu. Touku neperuoa.
AcumnTotsl rpaduka GyHKIMH.

OO6mas cxema uccienoBaHus GyHKIMN U TOCTPOECHKE UX IPaUKOB.
[Tonsarue nuddepenmana GyHKIUN.

[Ipumenenue nquddepennnana B NpuOINKEHHBIX BHIYUCICHUAX.

Kpurepun onenkmn:

- BepHoe BbmoaHeHue 80%-100% 3amanuii — ot 24 10 30 6aios;
- BepHoe BbinonHeHue 60%-79%% 3amanuii - ot 16 no 23 6anios;
- BepHoe BbmonHeHue 40-59% 3amanunii — ot 9 10 15 6amwios;

- BepHoe BbimonHeHne menee 40% 3ananuii - ot 0 10 8 GanoBs.



7.3. OueHoyHble CpeacTBa JJsi NPOMEXKYTOYHOH aTrecTallid IO MTOram
JAMCHUILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

0CBOCHUA

Cemectp 2

Ne i/ Bonpocekl K h3k3aMeHy

1. 3ajaud, TPpUBOASIINE K OHITHIO ONIPE/ICICHHOTO HHTErpaa.

2. Bepxusis u HrkHss1 cymMBbl J[apOy.

3. OmnpenesneHue onpeaeIeHHOr0 HHTErpaa.

4. VYcioBHsI CylIECTBOBaHMsI ONPEAEICHHOTO HHTErpaja.

o. Teopema. JlocTaTOUHOE YCIOBUE HHTETPUPYEMOCTH.

6. OCHOBHBIE CBOMCTBA ONPEJICICHHOTO HHTErpaJa.

7. OnpeneneHHbI HHTErpai Kak QYHKIUS BEpXHEro npezaesa

8. ®opmyna HeroTona — Jleitbnumna.

9. 3ameHa epeMeHHOH B OIpe/IeIECHHOM MHTEerpale.

10. WHTerpupoBaHue 1o 4acTsiM.

11. [TpuGinKeHHbIe BEIYMCIICHUS ONPEACICHHOTO HHTErpaja.

12. Brruncnenue miomanei miockux Guryp.

13. Brruuciienme miomnaaM ceKTopa B MOJIIPHBIX KOOPIWHATAX.

14. Brruncnenue IIMHbBI IyTH KPUBOM.

15. Brruncnenmne ooObeMa Tea BpalieHusl.

16. Beruuciienue miora M noBepXHOCTH BPaILICHHSL.

17. Brruncnenme neHTpa TsSHKeCTH TIOCKOW (PUTypBI.

18. Beruucienne paboTbl nepeMEeHHON CHJIBL.

19. Heco6cTBenHble nunTerpaisl I poma — HecoOCTBEHHBIE HHTETPAJIbl ¢ OECKOHEUHBIMU
npeesamMH.

20. HecoOctBennbie wuHTerpanel Il poga — HECOOCTBEHHbIE HHTErpajibl  OT
HEOrpaHMYEHHBIX (QYHKIMH.

21, [Ipu3Haky CXOJMMOCTH HECOOCTBEHHBIX MHTEIPAJIOB.

22. N-MEpPHBIE TOYEUHBbIE MHOKECTBA.

23. EBKIINI0BO N-MepHBIE IPOCTPAHCTBO.

24, OTKpBITHIE U 3aMKHYTbI€ MHOKECTBA.

25. DyHKIMS MHOTUX NTEPEMEHHBIX.

26. O6nactp ornpeneneHus: yHKIMI MHOTHUX MTEPEMEHHBIX.

217. JIuauM ypoBHS.

28. [Ipenen pyHKIMM MHOTHUX IEPEMEHHBIX B TOUKE.

29. HenpepbIBHOCTh (PYHKIIMM MHOTHUX NEPEMEHHBIX.

30. CaoiicTBa (yHKIIHMI, HEMPEPHIBHBIX HA 3aMKHYTHIX MHOXKECTBaX.

31. YacTHbIe IPOU3BOIHBIE.

32. [Tonublit nuddepenman GyHKINNH MHOTHX NTEPEMEHHBIX.

33. [TpubmmkeHHbIe BEIYUCIICHUSI ¢ TOMOIIBI0 quddepennmana.

34. KacarenbHast I10CKOCTh

35. Hopmais K TOBEpXHOCTH.

36. ITpon3BosiHas COKHOU (DYHKIIMU.

37. WuBapuanTHoCTh opMBbI NTOJIHOTO U depenuana.

38. YacTHbIE IPOU3BOIHBIE BBHICIIUX MOPSIKOB.

39. HesiBHbIE QyHKIINU.




40. JubdepennmpoBanre HeIBHBIX ()YHKITHIA.
41. KacaresbHast 1 HOpMasb K IJIOCKOM KPUBOH, 3aJaHHON YPABHEHUEM B HESIBHOM BUJIE.
42. KacarenbHast mIOCKOCTH M HOpMajib K IMOBEPXHOCTH. 3aJaHHONW YpaBHEHHEM B
HESIBHOM BUJIC.
43. [Ipon3BoiHas O 3aJaHHOMY HAIpaBJICHHUIO.
44, ['pagueHT.
45, [TonsTis MakcuMyMa U MUHUMYMa () YHKIIUU MHOTHX EPEMEHHBIX.
46. Heo6xoaumeble yciaoBus skcTpeMyma G YHKIIMA MHOTHX TIEPEMECHHBIX.
47. JlocTaTouHbIE YCIOBUS CYIIECTBOBAHUS IKCTPEMYMa (PYHKIIMU MHOTUX MTEPEMEHHBIX.
48. Haubosnpiiee 1 HanMeHbIee 3Ha4eHUsI QYHKITUN HECKOJIBKHUX MTePEMEHHBIX.
49, Y CII0BHBII 3KCTPEMYM.
50. Ksagpupyemsbie Gpurypsi.
ol. Kyb6upyewmsie Tena
52. [TonsiTue nBOMHOTO MHTErpasa.
53. CBoiicTBa IBOMHOTO MHTETpAJIA.
o4, Brrunciienne ABOMHOrO0 HHTErpaia.
55. 3aMeHa NepeMEHHBIX B IBOMHOM MHTETpaJe.
56. [IpuinokeHns IBOWHBIX HHTETPAJIOB.
57. [ToHsiTHE TPOMHOTO MHTETpAJIA.
58. CBolicTBa TPOITHOrO HTETpaa.
59. 3aMeHa IepEMEHHbIX B TPOMHOM MHTErpae.
60. Brruncnenme TpoiHBIX HHTETPAJIOB
61. [IpunoxeHnst TPOMHBIX UHTETPAJIOB.
62. UwucoBbie psibl.
63. Cymma psina.
64. Heo6xoauMblIil mpu3HaK CXOIUMOCTH
65. JlocTaTouHble  MPHU3HAKH  CXOAMMOCTU  IOJIOKUTENBHBIX  YHUCIOBBIX  Ps/IOB
(HanamOepa, Koy, nHTErpasibHbIi, CpaBHEHUS).
66. 3Hakoyepenyomuecs psiabl. AOCONIOTHAs U YCIOBHAS CXOAMMOCTD Psilia.
67. ITpreMbl KOCBEHHOTO pa3ioKeHus: GYHKIUH B CTENICHHBIE PSIIBI.
68. Panel Teitnopa, Maknopena. OcTaTOYHBIN YWIEH.
69. CxouMOCTh (DYHKIIMOHAITBHBIX PS/IOB.
70. Maxopupyromuii psia.
71. ITounenHoe uHTErpUpoBaHue U AU HepeHIupoOBaHUE PSIJIOB.
7.3.2. Kputepuu u HOPpMbI OLEHKH
®opma
Cemectp' NpoBeeHust KpuTepuu 1 HOPMbI OleHKH"
NPOMEKYTOYHOM
arrecramum’
DK3aMeH (110 COTITHIHOY Ot 80 10 100 6ammos.
HAKOIUTEITEHOMY
peifTHHrY) «XOpOIIO» Ot 60 o 79 Ganos.
«YIOBJIETBOPUTEIHLHOY Ot 50 10 59 Gamnos.
«HEYJIOBJIETBOPUTENbHO» | Menee 50 6ayioB.




8. YueOHO-MeTOAMYeCcKOEe U MH(OPMAITMOHHOE o0ecieYeHne JUCHMIITIMHBI

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 nuteparypa). - 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: [udposoit oOpazoBarensHbiii  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, JP.)
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 KO'HH%CTEO B
HAY4HOI
Neo ABTOpBI, 3 nocoodue, yuedHo- T'on 616 /
n/n COCTABUTEJH araague (3aroJ1080K) MeTOIMYecKoe mocodoue, | M3AaAHUA osoreie
HaumenoBanue
NPaKTHKYM, JP.) SECY
1 | bepman I'.H. COopHUK 3a/1a4 10 KypCy MaTeMaTH4eCKOro YyeOHoe nocobue 2016 OBbC "Jlanp"
aHanu3a| DIeKTpOHHBIN pecypce] : yueb. mocodue / I'. H. (3aauHMK)
bepman. - Cankr-IlerepOypr : Jlans, 2016. - 492 c. : ui. -
(YueOnuku mms By30B. CrienmanbHas muteparypa). - ISBN
978-5-8114-0657-9
2 | bynaes B. JI. Matemaruueckuii aHanu3 [DIEKTPOHHBIHN pecypc] : Y4eOHuk 2017 OBC "Jlanp"
OYHKIMH HECKOJIBKUX MEPEeMEHHBIX : yueOHuK / B. J1.
bynaes, M. {l. SIxky6con. - Cankt-IlerepOypr : Jlans, 2017. -
456 c. : nn. - (YuebHuku 1yis1 By30B. CnenuaibHas
mutepatypa). - 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

Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne ABTOpBI, nocoodue, yueOHo- I'on Haysmon
n/n COCTABUTEJIH 3araapue (3ar01080K) MeTO/IMYecKoe nocodoue, | M3AaHUA Oub.moTexe /
HpPAKTHEYM, Ip.) HanMeH()lzaHne
IbC
2017. - 624 c. : un. - (YueOHuUKH U1 By30B. CrienuanbHast
mutepatypa). - ISBN 978-5-8114-2311-8.
3anopoxer .. PykoBOICTBO K pelIeHHio 3a/1a4 0 MaTeMaTU4YeCKOMY YuebHuk 2014 OBbC "Jlanp"
aHanu3y[ DNeKTpOHHBIH pecypc] : yuebHoe nocobue / I'. U.
3anopoxer. - U3n. 8-e,crep. - Cankr-IletepOypr : Jlanb,
2014. - 461 c. : un. - (YueOuuku 11 By30B. CrienuanbHast
muteparypa). - ISBN 978-5-8114-0912-9.
4 | Kpemep H.III. Briciias maTtematuka Ui SKOHOMHUCTOB [DIEKTpOHHBIN | YuebHoe nocodue. 2015 3bC "IPRbooks"
pecypc] : yueOnuk mis By3os / H. L. Kpemep [u np.] ; mox
pen. H. . Kpemepa. - 3-e uzn. - Mocksa : FOHUTHU-
HAHA , 2015. - 481 c. - (3omotoit ¢oHI pOCCUMCKHUX
yuebHukoB). - ISBN 978-5-238-00991-9.
5 | ®uxrenroap I'M | . OCHOBBI MaTEMaTHYECKOTO aHATN3a[ DJIEKTPOHHBIN Y4eOHuk 2015 OBC "Jlanp"

pecypc] : yuebnuk. [B2a.] Y. 1/T. M. ®uxXTeHromnsil. -
N3zn. 10-e, crep. - Canxt-IleTepOypr : Jlans, 2015. - 448 ¢. :
Wi - (YueOHuKH A5 By30B. CrieniMaibHas JIUTepaTypa). -
ISBN 978-5-8114-0190-1.




8.3. Ilepeyenr mpodeccHoHANLHBIX 0a3 AAHHBIX M HH(OPMALHOHHLIX CIIPABOYHBIX
cucrem”
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

n/n

Haumenosanue I10

PexBu3nTHI 10rOBOpa
(nata, HOMep, CPOK JAeHCTBHUA)

Windows XP

beccpounsle

Microsoft Office 13

No61935138 ot 28.05.2012 (6eccpoyHbIif)

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

JucuuimmHa — «MaTteMaTH4eCcKUu

agamuz 1»

BXOIHUT B TeOpeTI/I‘leCKI/Iﬁ MK

(yHIaMEHTAJIbHbIX JUCHUIUIMH M HE TpeOyeT CclenuaIbHoro JiabopaTOpHOro 0oOOpyIOBaHMS.
MarepuanbHoe oOecrnedeHne IUCLUIUIMHBL IpeanojaraeT Hajauuue y4eOHBIX ayAuTOpUM AJs

MMpOBCACHUA JICKOHMOHHBIX W  IMPAKTHUYCCKUX

MYHBTHMCHHﬁHBIX CpCAacCTB.

3aHATUU

C BO3MOXKHOCTHIO HCIIOJIb30BAaHUSA

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, 1a00paTopuii, MAaCTEePCKUX U JAP.

Ne 00bEKTOB /LISl IPOBeCHUS MPAKTHYECKUX H
. . IlepeyeHb 0CHOBHOIO 000PY/AOBAHMSA
n/n J1a00PaTOPHBIX 3aHATHI, HIOMelIeHU i 115
CaMOCTOSITEIbHOM PadoThI 00y4aroIuXCs
(Homep ayauTOpHUN)
VIJIK.- 305. YueGnas ayautopus st npoBenenus | 30 mocamounsix  mect,  (Ctonm
3aHATUH JEKIIMOHHOTO TUMA. Y4eOHas ayJUTOpUS | YYeHUUYECKUN JBYXMECTHBIN
TSI IPOBEJICHUSI 3aHATUNA CEMUHAPCKOTO THUTIA. (monoOmox) — 15 mT).,, cTonm
VYyeOHas ayuTopus 1Jig KypcoBOTO npenojaBaTeNbCkud -1 mr., cTyn -
1 | mpoexkTupoBaHUs (BBIOJHEHHS KYPCOBBIX padoT). | 2IIT., JOCKa ayauTopHas(MmenoBas) - 1
VYyeOHast ayTuTOpHs U1 IPOBEIECHUS TPYMIOBBIX | LIT.
U MHIUBUIYaJIbHBIX KOHCYNbTAM. YueOHas
ayJUTOpHUs AJIs IPOBEJICHHS 3aHATUH TEKYIEero
KOHTPOJISI U TPOMEKYTOUHOM aTTECTAIHH.
VIJIK-310. Yyebnas ayautopust njst mpopeaeauss | 70 mocagouHbIX mect, (Cron
3aHATUN JEKIIMOHHOTO THUIA. Y4eOHas ayJUTOPHUs | YYeHUUYECKUN JBYXMECTHBIN
JUTSl IPOBEJICHUSI 3aHATUNA CEMUHAPCKOTO THUIIA. (MmoHOOMOK) — 35 mT.), cTON
VYyeOHast ayTuTOpHs U1 KypCOBOTO npernojaBaTenbCkuii-1 mrT., crym -
2 | IpOEKTUPOBAHUS (BBIMOJIHEHUS KypCOBBIX paboT). | 2mT., J0ocKa ayauTopHas(MmenoBas)-1
VYyeOHast ayTUTOpHs U1 IPOBEIEHUS TPYNIOBBIX | IIT.
U MHIUBUIYaJIbHBIX KOHCYNbTAIM. YueOHas
AyJIUTOPUS ISl TIPOBEJICHHS 3aHATHI TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTECTAIIHH.
3 I'-401. KommeroTepHsiii kiacc. [Tomemenune s Croyt yd4eHWYecKHit-26 mT., CcTyi-26

CaMOCTOSITENIbHON paboThl. YueOHas ayJuTopus

IIT., KOMIBKOTEP C BBIXOJAOM B CCTb



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

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTopuii, MACTEPCKUX U JAP.
00BbEeKTOB VIl NPOBeeHUS NPAKTHYECKUX H

JIAa00OPATOPHBIX 3aHATHI, MOMEIeHUH 1J1s1

CaMOCTOSITEJIbHOM PadoThl 00y4arOIUXCH

(HOMep ayauTOpPHH)

IlepeyeHb 0CHOBHOIO 060PYAOBAHUS

JUI IPOBE/ICHUS 3aHATUI CEMUHAPCKOIo TUIIA.
VYueOHast ayTuTOpHs U KypCOBOTO

IIPOEKTUPOBAHHUS (BBINOJIHEHUSI KypCOBBIX padoT).

YueOHast ayTUuTOpHS I IPOBEICHUS TPYIIIOBBIX
Y MHIUBUIYaJIbHBIX KOHCYJIbTAIM. YueOHas
ayIUTOPUS JJIA IPOBEIACHUS 3aHIATUM TEKYILEro
KOHTPOJIA U IPOMEKYTOUHOU aTTECTaLUU.

MHTEpHET- 16 1mT.
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