MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpa3oBanusi PO

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

®-Pabouyast mporpamma JUCHUIUTAHBI

YTBEPXKJIEHO

pelieHreM YUeHOro COBEeTa HHKCHEPHO-(PU3UIESCKOTO
(axyabTeTa BBICOKUX TEXHOIOT il

ot 21 mag 2024 = wnorokon NelO

_/_ /B B.PriGun/
21 mas 2024 .

[Ipencenarensb_ -
(noczio)

PABOYASA ITPOI'PAMMA JJUCHUIIJIMHBI

JucuuniauHa MaTtemaTH4yecKuil aHAIN3

dakynbTeT HNuxkenepHo-pu3HYecKUH (PAKYJIbTET BHICOKHX TEXHOJIOIHi
Kadenpa Teoperuueckoii pu3nkn

Kypce 1

Hanpasnenue(criermansHocts): 22.03.01. MaTepuasioBe/ieHHe M TEXHOJOTMH MaTEePUATOB

Hanpasiennocts (mpoduip/crieimanusamnus). MaTepuajoBeneHue
HAHOCTPYKTYPHPOBAHHBIX KOMIO3UIIHOHHBIX MATEPHAJIOB

dopma o0yueHHs: ouHas

Jlata BBeneHus B yueOHbIN mponecc Ynl'Y: « 1 » cenrsaopa 2024 r.

[Tporpamma akTyanu3uMpoBaHaHa HA 3aceaHuU KadeIpbl: MPOTOKOI No oT 20 I.
[TporpaMMma akTyanu3upoBaHaHA Ha 3aceJaHUM Kadeapsl: MPOTOKOJI Ne oT 20 T.
[Tporpamma akTyanu3upoBaHaHa Ha 3aceaHUU KadeIpbl: MPOTOKOT No oT 20 r.

Caenenus o pa3padOTUMKaAX:

DUO Kadenpa JIOKHOCTD,
y4eHas CTENEHb, 3BaHUE
Mopo3sosa E.B. TO Jlo1eHT, K.¢.-M.-H.
COI'JTACOBAHO COT'JTIACOBAHO

3aBenyroumii kadeapoit,
peanu3yronen TUCIUIINHY

3aBeyroluii BeIMyCcKatoe kadenpoit

Q

[ _ Vwuaiikun B.B.
Iloonucs QUO
« 20 » mas 2024 r.

/Tonosanor B.H./

T s 2

7

« 20 » wmas 2024 r.

dopma

1u3 23




MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpa3oBanusi PO

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET
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1. EJIM U 3AJTIAYH OCBOEHUSA AN CHUIIJIMHBI:

Llesn ocBoeHHSI TUCHMILUIMHBI: OCBOGHHE OCHOB M METOJIOB TEOPUH IMPEIEIOB, TECOPHU
T epeHMaIbHOr0 W MHTETPAIBHOTO  WCUMCIEHUS (QYHKIUH OJHOM  THEpeMEeHHOM,
dopMupoBaHUE YPOBHS MaTEMAaTHYECKOM KYJIbTYpPBI, TOCTATOYHOTO JJISl IOHUMAHHS U YCBOCHHS
MOCEAYIOMMX KYypcoB, Oa3HpYIOUIMXCS HA JAaHHOW JUCHMIUIMHE;, TPUBUTHE HABBIKOB
UCCIIEeI0BATEIbCKOM PabOTHI.

3agaun oCBOEHHMS JAMCUUILVIMHBI: H3ydeHHE Oa30BBIX IOHATHH TEOPUU YHMCIOBBIX
MHOXXECTB U (PYHKIMH JEHCTBUTEIHHOTO MEPEMEHHOIO; M3y4YeHHE OCHOBHBIX ONPEICICHHN M
TEOpEeM O Mpenenax IMOCIeNOBaTeIbHOCTeH M (YHKUMH, NOHATUS HENPEPHIBHOCTH (YHKIHUIH;
u3ydeHue aAnpQPepeHnnaIFHOTO HCYUCICHUS (YHKUUI OJHOM  NEepeMEHHOM NPHIIOKEHUH
NPOM3BOMHONW ISl UCCHenoBaHUs (QYHKIMA M TPUOMMKEHHBIX BBIYUCICHHNA; HW3ydeHHE
UHTErPaJIbHOTO HWCYUCICHUS (YHKIMH OJHOW TEPEeMEHHOW, TPHUIOKEHUH HWHTETPajIoB B
pEIIeHUH Pa3IMYHBIX TPUKIIAJIHBIX 33/1a4.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

Huctunnuna «Maremarnueckuit aHanmm3» (b1.0.19) oTHocuTcs K IUCHMIUIMHAM
Oo6s3atenbHoit yact bnoka 1 «/luctumiunel  (Moxynu)» OcHoBHO#M  [IpodeccronanbHOM
Oo6pazoBarenpHOl [Iporpammel 1o HampasiieHuto moarotopku — 22.03.01 «MarepuanoBeneHnue
U TEXHOJIOTUU MaTepHaiioBy. JlaHHas AUCUUIIMHA Oa3upyeTcs Ha BXOJHBIX 3HAHUSIX, YMEHUSX,
HaBBIKAX W KOMIICTCHIIMSX CTYJCHTAa, MOJYyYCHHBIX MM B IIKOJE. Pe3ynbrarsl OCBOCHUS
JTUCIUILIMHBI OYAYT HEOOXOAUMBI Ui JajbHEHIero npoiecca 00y4eHus: B paMKax MO3TaHOrO
GbopMHUpPOBaHUS KOMIETEHIMH TMPH M3YYCHUH TOCIHSAYIOIMMNX TUCHUIIUH - «Dusukay,
«duddepennmanbupie ypaBHeHHUS W JTUCKpPETHas Martemartukay, «Teopusi BeposTHOCTEH u
MaTeMaTU4YecKasl CTAaTUCTUKA», MPAKTHUYECKH BCE AMCIMIUIMHBI MO CIEUUATU3AlNH,  H IS
MIPOXO0KICHUS TOCYJaPCTBEHHON UTOTOBOM aTTECTALIMH.

3. IEPEYEHbD INIAHUPYEMBIX PE3YJIbTATOB OBYUEHMS 1O JUCHUIIJINHE
(MOJYJII0), COOTHECEHHBIX C IIJTAHUPYEMBIMHU PE3YJIbTATAMHA
OCBOEHUMS OCHOBHOM NPO®ECCUOHAJBHOMN OBPA30OBATEJIBHOM

IMPOI'PAMMBbI
Kon u HammeHnoBaHue Ilepeyens nuIaHNpyeMbIX pe3yJIbTATOB 00yUeHHS 10
peann3yeMoil KOMIeTeHHu AUCHHUILINHE (MOAYJII0), COOTHECEHHBIX C
HHIMKATOPAMH JOCTHKEHUs KOMIIeTeHIIUMH

OIIK-1 — CriocobeH pemiatb 3HaTh: MHOXECTBa U (YHKLUHU, IOJIe JIeHCTBUTEIbHBIX
3aJa4u IpoQecCuoHaIbHON qycen; MpeAen MOoCIeI0BAaTeNbHOCTH, IMpenes (QyHKIUH,
JeSITebHOCTH, IPUMEHSISI METOIbl | HEMIPEPBIBHOCTh  (DYHKIIMM, TOYKU pa3pbiBa (PYHKIHUH;
MOJEIINPOBAHUS, T depeHINPyEMOCTh ¢byHKIUY, muddepeHnman,
MaTEMaTHUYECKOT 0 aHAIn3a, NPOU3BOHYI0  (YHKIMHM, MOHOTOHHOCTh  (DYHKIUH,
€CTECTBEHHOHAyYHbIE U 9KCTPEMYMBI, BBIMYKJIOCTb, TOUKA NEperuda, acCUMITOTHI;
oO0IIenHXEeHEPHbIE 3HaHUS nepBooOpa3Hyl0 W uHTerpad Pumana QyHKUUM OIHOU

MIEPEMEHHOM, Mepy U IJIMHY MOJIMHOKECTB BEIIECTBEHHBIX

qucen;, IOHATHE HECOOCTBEHHBIX  HMHTETPAIOB  HA

OECKOHEYHOM MPOMEXYTKE M OT HEOrpaHUYECHHOUN

GyHKIMU.

VYMeThb: BBIUMCIATE  HpPEeJenbl  [OCIeI0BaTeNIbHOCTEH,

IIpeiesbl palMOHAIbHBIX U UPPALlMOHAIBHBIX BBIPAKEHUM;
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HaxXOJIUTh IMpeaenbl (pacKpbIBaTh HEONPEAEIEHHOCTH)

HENOCPEJCTBEHHO M C  [OMOINBI0  TaOIMYHBIX
SKBHUBaJIEHTHOCTEH, mnpaBwia Jlonurana u  (opMmysl
Teiinopa; HaxoAWTh TOYKH pa3pbiBa (QYHKIUH U

OTpEeACNATh UX THUIl; UCCIENOBATh (PYHKIHUU C MOMOIIBIO
MPOU3BOJHOM W  CTPOUTh WX TrpapuKd; HAXOAUTH
MepBOOOpa3HbIE U UHTErPasbl AIEMEHTAPHBIX (DYHKIUH.
Bnanets: TexHUKON BBIYUCIIEHUS MPENEIIOB
noclieoBaTeabHOCTEN M PYHKINMA, TEXHUKON HAXOXKICHUS
TOYEK pa3pbiBa PYHKLIUHU; TEXHUKOHN updHepeHInpoBaHHS
GyHKIMA OMHOW TEPEMEHHOW: NPHUMEHSATh IPABHIIO
i QepeHMpOBaHUs  CIOXKHOH  (YHKIHMH,  METOA
JIoTapu(PMUIECKOTO nuddepeHnpoBaHus,
Qg epeHIpoBaTh MapaMeTPUIECKH U HESBHO 3aJJaHHBIC
(GYHKIIUM, HAXOJWUTh MPOU3BOJHBIC BBICHIUX MOPSIKOB
TEXHUKOW WHTETPUPOBAHUS JJIEMECHTAPHBIX (YHKITUH:
MIPUMEHSITh METOJ 3aMEHbI TIEPEMEHHOM, HHTETPUPOBAHUE
M0  YacTsIM, HWHTETPUPOBAHHE  PANHOHAIBHBIX U
WppalMOHANBHBIX (QYHKITUH.

4. OBIHAA TPYJOEMKOCTD JUCIIUITJIMHBbI

4.1. O6beM TUCHMILIAHBI B 32a49€THBIX eIHHHIIAX (Bcero): 9 3a4eTHRIX CIMHMII.

4.2. O6beM THCHUILTHHBI 0 BUAAM y4eOHOI padoTsl (B yacax):

KosnuecTBo yacoB (¢popma oGyuyeHusi: ouHas)

Buj yueOHoii padorbl | Bcero mo B 1.4. mo cemecrpam
IUIAHY 1 2 3
1 2 3 4 5)
KonraktHas pabota 102 54 48
00yJaronmxcs ¢
IIperoiaBaTesieM B
cooTBeTCcTBUH C YII
AyIUTOpHBIE 3aHSTHS 102 54 48
Jlexum 34 18 16
CeMuHapsl u 68 36 32
MPAKTUIECKHUE 3aHSATHSI
JlabopaTopHbie — — — —
paloThl, MPAKTUKYMBI
CamocrosTenpHas 150 90 60
pabota
dopma TEKYIIEero YCTHBIW OMPOC, | YCTHBIN OMpOC,
KOHTPOJISl 3HAHUHU U poBepKa poBepKa
KOHTPOJIS peleHus 3a1a4, | pemeHns 3aaad,
CaMOCTOSITENTbHON KOHTPOJIbHAS KOHTPOJIbHAs
paboThI: paboTta pabota
TECTUPOBaHUE, KOHTP.
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pa60Ta, KOJULIOKBUYM,
pedepar u ap. (He
MEHee 2 BUJIOB)
Kypcogas pabora — — — —
Buner OKk3aMeH OKk3aMeH OK3aMeH
MPOMEKYTOYHOMN
aTTecTaluu (9K3aMeH, 72 36 36
3a4er)
Bcero yacos 1o 324 180 144
JUCIHUIIIINHC

4.3. Coaep:kanue TUCHHILTHHBI (MoayJisi). PacnpeaesieHue 4acoB o TeMaM M BHIaM

y4eOHoi1 padoThI:

dopma o0ydeHHs: OUHasl.

Buab! yueOHbIX 3aHATHI dopma
AyAUTOpHBIE 3aHATHUS 3anaTn TeKYIIEero
JlaGopato B Camocro
Haspanmue MpakTage P KOHTPOJIS
Bcero pHbIE HHTEepa | ATeJIbHA HAHHI
pa3aesioB H TeM cKHue
Jleknun padoThl, KTHBHO | §1 padora
3aHATHSA, .
NMPAKTHKY i
ceMHHAPBI
MBI dopme
1 2 3 4 5 6 7 8
1 cemecTp
Paszoen 1. Beeoenue 6 mamemamuyeckuii anaius
YCTHBIN
orpoc
1. MHO)ecTBa U poc,
9 1 2 6 poBepKa
byHKIIIH
peteHus
3a1a4
2. Ilone YCTHBII
JIEUCTBUTEIBbHBIX orpoc,
Y KOMIUIEKCHBIX 9 1 2 6 MpoBepKa
gucen. Merox penieHust
MaTeMaTHYeCKOM 3a1aq
UHIYKIHH
CTHBIN
3.Yucnossle Y
orpoc,
MOCJIeI0BATENFHO
CTH, TIpeae 1POBEpKa
> 1P 9 1 2 6 pereHus
MOCJIeI0BATENFHO
3aj1a4,
CTH
KOHTPOJIbH
ast pabora
YCTHBIN
ompoc,
4. Tlpenen u MpoBepKa
HENPEPLIBHOCTD 10 1 3 6 pereHus
byHKIIH 3ajad4,
KOHTPOJIbH
ast pabota
Paszoen 2. Jlughghepenyuanvroe ucuucnenue @hynxkyuii 00HOU nepemenHol
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YCTHBIN
orpoc,
5. MIpOBEpKa
Nuddepenupye 11 2 8 pelieHust
Mble QYHKIIUH 3ajad4,
KOHTPOJIbH
ast pabora
6. OcHOBHEIC YCTHEIH
TEOPEMBI orpoc,
P — 11 3 6 poBepKa
pereHus
HOT'O HCYUCIICHUS
3a1a4
7. UccrnenoBanue YCTHBIN
GbyHKIHHA ¢ ompoc,
MOMOIIBIO MpoBepKa
IPOU3BOIHBIX. 10 3 6 pelieHus
ITocTpoenue 3a;ad,
rpaduka KOHTPOJIbH
GbyHKIUH. ast pabora
Paszoen 3. Humeepanvhoe ucuucienue gynkyuii 00HOU nepemenHoll
YCTHBIN
8. ompoc,
[lepBooOpa3zHbie MpOBEpKa
I/I 11 2 8 periIeHus
HEOIpEIEIECHHbBIN 3ajJad4,
WHTErpa KOHTPOJIbH
ast pabora
YCTHBIN
orpoc,
IpoBepKa
9. Merozet 14 4 8 perieHus
UHTETPUPOBAHUSI
3ajad,
KOHTPOJIbH
ast pabora
YCTHBIN
10. Elgggg;n(a
OmnpeieneHHsbli 10 3 6 peteHms
WHTETpa U ero
MPUIOKEHUS 3anat,
KOHTPOJIbH
ast pabora
YCTHBII
orpoc,
11. MpoBepKa
Hecob6cTBeHHbIC 9 2 6 perieHus
WHTETPaIbI 3aj1ad4,
KOHTPOJIbH
as pabora
Pasznen 4. Teopus psnos
12.IlonsTHe pana, YCTHBIN
CXOJIUMOCTb psifia, ompoc,
CBOMCTBA pﬂﬂSJB, 2 4 IIpoBepKa
HEOOXOUMBII perenns
IMPpU3HAK
dopma 5u3 23
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CXOAUMOCTH psAaa. 3aja4,
,Z[OCTaTO‘IHLIe KOHTPOJIBH
MpU3HAKU ast pa60Ta
CXOOAUMOCTH PAOOB.
AoGconroTHas
CXOIUMOCTb Psizia.
13. YCTHBIN
3HaKoYepeIyONIe ompoc,
Csl psAbL. IIpOBEpKa
CreneHHBIC PSIIBL. 9 9 peleHus
JduddepenunpoBan sanau,
ne nu
HHTETPUPOBAHUC KOHTpOHLH
CTCTICHHBLIX PAJ0B as pa6OTa
14.Psn YCTHBIN
Maksnopena. orpoc,
[Ipumenenue MPOBCpKa
psiza 7 2 pelIeHus
q
Makxkiiopena k 3anad,
KOHTPOJIbH
PA3II0XKEHUIO B
ast pabora
CTETICHHBIE
pAabl
HEKOTOPBIX
byHKUIMMA
15. Pan YCTHBIN
Tewmopa. orpoc,
[Ipumenenue MPOBCpKa
PSLIOB K 7 2 PCHICHIA
q
MPUOJIMKEHHBIM 3anad,
KOHTPOJIbH
BBIYMCIICHUSIM.
ast pabora
IK3amen 36
Bceeo 3a 1 180 18 36 90
cemecmp
2 cemecmp
Paznen 5. Psanet @ypre
1. YCTHBIN
Tpuronomerpuy 4 |2 1 5 onpoc,
€CKUH psl IIpoBCpKa
Dypsbe peleHus
JloctaTouHblie 3anat,
KOHTPOJIbH
YCIIOBUSA
ast pabora
Pa3I0XKUMOCTHU
MIePUOINYECKOMN
GYHKINY B psT
Dypre
2.Psap1 dypre YCTHBIH
YETHBIX U o1poc,
HEYETHBIX 4 1 5 NpoBepka
GyHKLmii. Psjg PCHICHIA
q
Dypbe sanatd,
KOHTPOJIbH
HETIEPUOTUYECK
ast pabora
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X QyHKIUN
3. [MonsTue YCTHBIN
byHKIUHA 4 2 3 6 ompoc,
HECKOJIBKUX HIpOBEpKa
HepEMEHHBIX. peLICHIA
ITonubIit 3a1a4,
KOHTPOJIbH
nddhepeHIman
Angpepenn as pabora
byHKIIUN
HECKOJIBKHX
MIEPEMEHHBIX
4, YCTHBI#
[Tpou3sBoHBIC 4 1 2 6 orpoc,
CIIOKHBIX HpOBCpKa
DyHKLHiL. peleHus
q
[TponzBoaHas sanad,
KOHTPOJIBH
10 38JaHHOMY
ast pabora
HAIPaBIICHUIO,
rpagueHT
byHKIIUN
HECKOJIBKHX
TIEPEMEHHBIX
5. YCTHBIN
YacTHblie omnpoc,
MIPOM3BOTHBIC 2 3 6 NpoBepKa
BBICIIIHX 4 peleHus
MOPSKOB. sana,
Tudbdepermman KOHTPOJIbH
ast pabota
bl BBICIITX
MOPSIKOB
6. YCTHBIN
[TponsBoHBIC U 4 1 4 6 onpoc,
muddepeHnman npoBepKa
bl BBICIIAX pemeHus
3a1a4
MOPSAAKOB OT Aad,
CIIOKHOI KOHTPOJIbH
ast pabota
byHKIIUN
7. ®opmyna YCTHBIH
Tennopa orpoc,
MpOBEpKa
1 2 5 peueHust
6 3ajad,
KOHTPOJIbH
ast pabota
Paznen 7. KpuBonuHeiiHbIe HHTETPAbl U KPaTHBIE HHTETPAJIbI
8. KpuBonuneiinsie YCTHBIN
uHTErpaisl 1-ro 4 2 4 onpoc,
THia. . 6 poBepKa
Kpusonuneiinsie peleHHs
HMHTETPaNIBI 2-TO
3ajad,
Tina. Beraucnenue
dopma 7u3 23
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TUIOIIAIEN C KOHTPOJILH
TIOMOIIBIO as pabora
KPUBOJIMHEHHOTO
HMHTETpajia
9. /IBoiiHble 2 4 YCTHBIN
HHTCTpaIbl. 4 5 omnpoc,
Beruncnenune npoBepKa
JIIBOMHOTO peleHus
HMHTErpaa. 337124
Ou3nyecKue u >
T€OMETPUIECKUE KOHT%OHLH
NIPUIIOKEHUS ait pabota
JIBOMHOTO
HMHTETpajia
10. Tpoiinsle YCTHBIN
HWHTETPAJIBI. ompoc,
BLI“III/ICJ'IeHI/Ie 6 1 4 5 HpOBepKa
TPOWHOI'O pelenus
WHTErpaa,

3aj1ad4,
pacnpoCTpaHEHHOT KOHTDOJIBH
0 Ha P
napajuieNenuIe] u ast pabora
10 JIF000# 00JacTH
11. 6 1 4 5 YCTHBIN
IToBepxHOCTHBIE ompoc,
UHTETpajisl 1-ro u IpoBepKa
2-ro THma. peleHs
BeipasxeHnue

3aj1ad,
obbpema Tena
IMOBEPXHOCTHBIM KOHT%OHLH
WHTETPAJIOM ai pabora
DK3ameH 36
HWroro 144 16 32 60
Bcero 324 34 68 150

5. CONEP)KAHUE JUCHUJINHBI (MOJLYJIS)

Pa3pnen 1. BBenenue B MaTeMaTH4YeCKHIl aHAJIM3.

Tema 1.MHoxkecTBa 1 PyHKIMH.

MHuoxecTtBa 1 omnepauuu Haag HUMH. OTHomeHuss Ha MHokecTBax. ®dynkuuu. Ilpocreiimas
knaccupukanus ¢GyHkuuid. CpoiictBa ¢yHKuui. @DyHKIUS Kak OTHOLIEHHE. MOIIHOCTb
MHO€ECTBA.

Tema 2.0Ilosie fpeficTBUTEJBHBIX 4YHCET, I0JIe KOMILUIEKCHBIX 4uceld. Omnepanuu ¢
KOMIUIEKCHBIMU ~ uuciamu, ¢Gopmyna Oinepa, Teopembl MyaBpa, reoMeTpuyeckas U
nokasaresbHas (hopMa KOMIUIEKCHOTO YHUCIIa.

Tema 3.IIpenen nocjie0BaTeJIbHOCTH.

Omnpenenenue npezaena MnocieqoBareabHOCTU. EqMHCTBEHHOCTh. OTpaHUYEHHOCTh CXOASIIENCS
nocieaoBaTenbHOCTH. Apudmernueckre cBoicTBa. [IpenenbHbI Mepexoa B HepaBeHCTBAX.
®ynnamentanpHocTh. Kpurepuit Komm. Teopema Beliepmtpacca o mnpeneine MOHOTOHHOM
Mocae0BaTeNbHOCTH. HYHCIo e, BTOpPOMl 3amedaTenbHbd mnpenen. [loamocnenoBaTenbHOCTh U
YaCTUYHBIN MIPEECII MOCIEN0BATEIbHOCTU. HUKHUN U BEpXHUHN IIPENEIbl MOCIE0BATEIbLHOCTH,
UX CBOMCTBA.

dopma 8 u3 23
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Tema 4.Ilpenen pyHkumuu.

[Ipenen ¢yHkuMu B TOYKe. DKBHBAJCHTHOCTH ompeneneHuii mo ['eitne u Komm. beckoneuHo
MaJible ¥ OeCKOHEuHO Oousiblive (YHKLUHU, UX CBOWCTBA. ApupMeTHYecKue CBOMCTBa npenena
(byHKIMY, TIpeeNbHBINA TIepexo/1 B HepaBeHCTBaX. 1lepBrlii M1 BTOpOil 3aMedaTeNibHbIe MPEICb.
CpaBHEHUE aCHMOTOTHYECKOTO MOBEACHUSI (DYHKIIHIA.

Tema S.HenpepbiBHBIE QyHKIMH.

HenpepbiBHOCTh (pyHKIIMM B Touke. Pasnuunble onpezneneHus. HempepbIBHOCT OCHOBHBIX
aNIeMEeHTapHbIX (QYyHKUIMH. OpHOCTOpOoHHME mpenenbl. TOUYKM pa3peiBa M UX KIacCHU(pHUKAIMSL.
HenpepbIBHOCTh CyMMBI, HpPOU3BEAEHUS, YAaCTHOrO, KOMHO3UIMM (yHKUuU. [noOanbHbIe
cBoicTBa: Teopema bonbnaHo-Komm o0 NOpoOMeXyTOYHOM 3HA4EHUM M €€ CIEICTBHE.
PaBHOMepHas HenpepbIBHOCTb. Teopema 06 00paTHON QyHKIUH.

Pasznen 2./Inddepennuanbuoe ucunciaenne QyHKIUii OTHOH NMepeMeHHOM.

Tema 6.ludpepenunpyemsie GyHKITUN.

3amayy, NPUBOASIIME K IOHATUIO MNpou3BOoAHON. OmnpeneneHue Hnpou3BogHOW. I[Ipumepsr
BblunciaeHus. OpgHocropoHHMe  mnpousBoiaHble. KacarenbHas.  [IpousBomHbIE — CyMMBI,
npousBeeHus, yactHoro. JuddepennupyemMocts GyHkunu B Touke. CBs3b € CYIIECTBOBAHUEM
npousBonHoi. HenpepriBHOCTE muddepenunpyemoit pynkmuu. Auddepennnan, ero cBoiicTaa,
reomerpuueckuil cMmbici. [IpousBogHas cnoxHoM (yHkuuu. VHBapuaHTHOCTH  (HOPMBI
muddepennmana. [Iponssomusie u quddepeHpaisl BRICINX MopsaakoB. Gopmya Jlelionuma.
Tema 7.0cHoBHBIE TeopeMbl IH((PepeHIHATBLHOT0 HCHHUCTCHHS.

Teopembr ®epma, Posta m teopema Jlarpanka o KoHe4HOM mpupamieHuu. Teopema Komm.
®opmyna Teitnopa ¢ octaTouHsiM uieHOM B ¢popme Jlarpamxka u Komm. dopmyna MakiopeHa.
@®opmynsl  Teillopa OCHOBHBIX 3JIeMEHTapHbIX (yHKIME. OneHka OCTaTOYHOro 4JIeHa.
[TpuGmmxennpie Beraucienus. [IpaBuio Jlonurans.

Tema 8.UccnenoBanue GyHKUMii ¢ noMOIIbI0 Npou3BoAHBIX. [locTtpoenme rpaduka
byHKIHH.

VYcnoBus MoHoToHHOCTH (yHKuMU. HeoOxomumble ycnoBusi — skcrpemyMa. JlocTtaTouHble
ycinoBus 3KcTpemyMma. Beimyknas ¢ynkius. HeobGxomumbele M JOCTaTOYHbBIE — YCIOBHUS
BBIMYKJIOCTH JUIsl JABaxabpl auddepeniupyemoir ¢ynkuuu. Toukn nepermda. ACHMOTOTHI
KpuBbIX. Cxema noaHoro uccienoanus ¢pynkuuu. [Tocrpoenue rpaduxos.

Paznen 3.MHTErpanbHoencunciaeHne GyHKIUM OTHOI MepeMEeHHOM.

Tema 9.IlepBooOpa3Hbie U HeonpeaeJeHHbI HHTErpaJ.

[IpaBuiia  HEONpPENENEHHOTO  WHTETPUPOBAHUA:  JIMHEHHOCTb, 3aMe€Ha  IEPEMEHHOM,

MHTETpUpoBaHue 1o yacTsaM. Tabnuubl uaTerpaioB. MIHTerpupoBanue paioHaIbHbIX QYHKINHN.

[TpaBuno OcTporpajickoro HHTEIPUPOBAHMS pPALMOHAIBHBIX (QyHKUMH. HHTerpupoBaHue

uppanuoHanbHbIX QyHKIMH. [logcranoBku Diinepa.

Tema 10.I'eomeTpuyeckue NpuJI0KeHUs1 HHTErpaJa.

Brraucnenune mnomianeit guryp, IUIMH JTMHAHN, 3aJaHHBIX SBHBIMH JICKQpPTOBBIMH YPaBHEHHSIMH,

napaMeTpuuecku M B THOJSPHBIX KoopAuHaTax. HaxoxaeHue oOBEMOB Ten BpalleHUs H

ioniaiel ux noBepxHoctu. HaxoxieHue HeHTpoB THXKECTH GUTYp Ha TUIOCKOCTH.

Tema 11.HecoOcTBeHHbIE HHTETPAJIBI.

HecoOGcTBeHHbIe MHTErpaibl 10 OECKOHEYHOMY MPOMEXYTKY U OT HEOTpaHMUYEHHBIX (DYHKIUH,

BBIUMCJIEHUE NHTErPAIOB. 3aMEHA IEPEMEHHOM, NHTETPUPOBAHUE T10 YaCTSM.

[Tpu3Haky CXOAUMOCTH HECOOCTBEHHBIX HHTErpanioB. AOCOIIOTHAS U YCIIOBHAS CXOAUMOCT.
Paznen 4. Teopus psaaos

Tema 1. Uucaosoii psia. [lonstue psga. Cxogumocts psana. O01acTh CXOAMMOCTH.

DrneMeHTapHbIe CBOMCTBA psiioB. HeoOxonumblil MpuU3HaK CXOIMMOCTH psija.
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JlocTaTouHble MPU3HAKU CXOAMMOCTH PAJIOB: MPU3HAK CpaBHEHUS, Mpu3HaKk JlanamOepa,
MHTErPAJIbHBIN IPU3HAK KOIIH, PaAvKaIbHbIM npu3Hak Kommn.

Tema 2.3HakonepeMeHHbIe Psiibl. AOCOJIOTHAS U YCIOBHAs CXOJMMOCTh 3HAKOIIEPEMEHHOTO
psana. [Ipu3Hak aOCOMIOTHON CXOAMMOCTH 3HAKOTICPEMEHHOTO Psija.

Tema 3. 3nakouepenyrommecsi psiibl. CTenennslie psiabl. [Ipu3nak cxonumoctu JleiOHMIA
3HaKouepenyrmmxcs psaoB. CreneHnbie psaasl. JuddepeHnrpoBanrue 1 HHTETPUPOBAHKE
CTENEeHHBbIX PAAOB. PaznoxeHune naHHOM (QYHKINU B CTETICHHOH Ps/I.

Tema 4. Paabsl Makiiopena u Teiisiopa. Psn Maknopena. [Ipumenenue psiga Makinopena k
Pa3JI0KEHUIO B CTETICHHbIE Psbl HEKOTOPBIX GyHKImil. [Ipumenenue psaa MakiopeHa K
npuOIKeHHBIM BhIurciieHusM. Psn Teinopa. Pasnoxenue ¢yakuit B psan Teiinopa.

Pa3znen 5. Psaabl @ypoe.
Tema 5. Tpuronomerpudeckuii psin ®ypobe. Paznoxenne GyHKIuii B
Tpuronomerpudeckuil psaa @ypse. Pag @ypbe 10 OpTOroHaIbHON CHCTEME IIEMEHTOB
ruib0epToBa npocTpancTBa. HepaBenctBo beccens. [lonHbie U 3aMKHYTBIE CUCTEMBI.
ITonHOTa M 3aMKHYTOCTh TPUTOHOMETPUYECKON CUCTEMBI.

Tema 6. Psaabl @ypbe yeTHBIX U He4eTHbIX QyHKuMi. Py @ypbe HenepuoanyecKux
¢pyukumii. Paznoxenue QyHkuii B psig @ypbe 0 TPUTOHOMETPHUYECKON CHCTEME
byskmii. CX0AMMOCTh U paBHOMEpHAs CXOAUMOCTh. BriusHue rnaakoctu GyHKIUU Ha
nopsiok ee kodpdunmentoB Dypre. Paznoxenue B psg Oypbe HENMEPHOINISCKHX
dbyukuuii. [Tounennoe auddepenunponanue psga Oypse.

Pa3znen 3. ®yHKIMHU HECKOJIBbKHUX MEePeMEeHHbIX

Tema 9. Onpenesienne pyHKIHN HECKOJbKHUX NepeMeHHbIX. [ToHsTHE QYHKIIMN HECKOIBKUX
nepeMeHHbIX. O0nacTs onpeneneHust. O6aacTb u3MeHeHUs (PYHKIMN HECKOIbKUX
nepeMeHHbIX. [Ipenen GpyHKIMM HECKOMBKUX MepeMeHHbBIX. HenpephIBHOCTS.

Tema 10. InddepennupoBanue GpyHKIMH HECKOJIBbKUX NepeMeHHbIX. YacTHbIE
POU3BOJHBIE U AU PepeHInpyeMocTh QYHKINN HECKOIBKUX EPEMEHHBIX.
JuddepenunpyemMocTs cIoxkHbIX QyHKIMNA. 3aMeHa nepeMeHHbIX. [10THbIH
mudepenuman. [IpousBonnas no Hanpasienuto. ['paauent. [IpousBoaHblie u
TuddepeHIratbl BBICIINX MOPSIKOB.

Tema 11. I'eomeTpuyecKkue NPUJIOKEHUS YACTHBIX MPOU3BOAHBIX. KacarenbHas mI0CKOCTh U
HOpMaJlb K IIOBEPXHOCTH. [ eoMeTpHuuecKas HHTEPIIPETALMS IPOU3BOIHOM ISl ClIydasi IBYX
IIEPEMEHHBIX.

Tema 12. Haxoxaenue 3xcTpeMyMa QyHKIMH HECKOJIbKHX IepeMEHHBIX.
®opmymna Teitmopa. DxkcTpeMyM (YHKIIMHA HECKOJIBKUX MepeMeHHbIX. Heooxoaumble
ycnoBud. JloctaTouHble yCIOBHs CyLeCTBOBaHM SKcTpeMyMa. HesBHble QyHKIMH.
@yHKIMOHAIbHAS 3aBUCUMOCTD. Y CIIOBHBIA AKCTPEMYM. AJITOPUTMBI IIOUCKA SKCTPEMYMOB
(YHKLIMN HECKOJIBKHUX MEPEMEHHBIX, 3aMEHa MEPEMEHHBIX B TU(GepeHIIMaTbHBIX
BbIpaxkeHUs1X. Hanbosnbiee 1 HauMeHblee 3HaueHne (QYHKIIUU HECKOJIbKUX MEPEMEHHBIX.

Pa3znen 4. KpusoJsmHelHbIe, KpaTHbIe M IIOBEPXHOCTHbIC HHTEIPAJIbI
Tema 13. KpuosnHeiinble nHTErpaJbl. KpuBonvHelHble HHTErpasisl 1-ro u 2-ro Tymna.
CBoiicTBa U BBIYHMCICHUE KPUBOJIMHEHHBIX HHTETPAIOB, FTEOMETPUYECKHE U (PU3UUECKUE
MIPUJIOKEHUS, BBIYMCIICHHE IIJIOIIAIN ¢ TOMOIIBIO KPUBOJIMHENHOTO MHTETPaJIa.
Tema 14. /IBoiiHoii nHTerpaJ. J[BoliHOI MHTErpal U €ro OCHOBHBIE CBOMCTBA. Y CIIOBUS
CyILIECTBOBAaHUSA ABOMHOro MHTErpaia. CBeieHne JBOMHOTO UHTErpasa K IOBTOPHOMY.
CBoiicTBa HHTErpUPYEMbIX (DYHKIIMI U IBOMHBIX HHTErpaloB. Beruncienne 1BOMHbBIX
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MHTErpajgoB. 3aMEHa MePEMEHHbBIX B IBOMHOM HHTerpasie. [IpuBeaenue 1BoMHOTO
MHTErpaja K MOBTOPHOMY B CIy4yae KPUBOJIMHEWHOW 00IaCTH.

Tema 16.@u3nvecKkue NpUJI0KeHNs: IBOMHOI0 MHTErpasaa. Macca miacTuHsbI,
KOOPJIMHATHI IIEHTPA TSHKECTU U MOMEHThI HHEPLIUU

Tema 17. I'eomeTpuyeckune NpuJIOKeHUs JBOMHOI0 HHTerpaJa. Beruucienue

rionaau GUrypsl, BEIMUCIeHUE o0bema, popmyna ['puna.

Tema 19. Tpoiinbie MHTErpasbl. TpoilHbIE U MHOTOKpaTHbIC HHTETpajibl. CBOWMCTBA
UHTETPUPYEMbIX (DYHKIHMIA U TPOWHBIX MHTETPaJIOB. BeIuncieHre TpOIHOrO HMHTErpaa,
pacnpocTpaHEHHOT0 Ha Mapauienenurne]. Beruucienrue TpoiHOTo HHTErpaa mo Jooi
oOnacTu.

Tema 20. [IpuiiokeHusi TPOHHBIX HHTErpajoB. HecoOCTBEHHBIC KpAaTHBIE HHTETPAJIBI U KX
BbIUKCIIeHHE. MeXaHUUYeCKue NPUI0KEHUS TPOMHBIX UHTErpajioB. 3aMEHa IEPEMEHHBIX B
TPOMHBIX UHTErpaJiax.

Tema 21. IloBepxHOcTHBIe MHTerpaJibl. [loBepXHOCTHBIE HHTETpabI 1-TO THIA.
CBenieHME NOBEPXHOCTHOTO MHTETpaia K ABOMHOMY.

Tema 22. IlpuioskeHusi NOBEPXHOCTHBIX HHTErpaoB. Puznueckre NpUI0KEHUS
MOBEPXHOCTHBIX MHTETpasioB 1-ro Tuna. BeipakeHue oo0bema Tena moBepXHOCTHBIM
UHTETPaJIoM.

Tema 23. HuTerpaJibl, 3aBucsinue oT napamerpa. CoOCTBEHHbIE HHTETPAIbI,
3aBUCAIIME OT mapamerpa. HecoOcTBeHHBIE MHTEOTpaIbI, 3aBUCSIIME OT mapamerpa. CBeneHue
HECOOCTBEHHOT'0 MHTErpaa, 3aBUCAIIETIO OT apaMeTpa, K Mocie0BaTeIbHOCTH (DYHKIUH.

CBolicTBa paBHOMEPHO CXOSIINXCSI MHTETPAJIOB, 3aBUCIINX OT napaMerpa. [Ipusnaku

PaBHOMEPHOM CXOJUMOCTH HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCSIIUX OT MapaMeTpa.

6. TEMbI IPAKTUYECKHAX U CEMUHAPCKHUX 3AHATUA

Pa3znen 1. BBenenne B MaTeMaTHYeCKHHA aHAJIN3.
Tema 1. MHOecTBa 1 QyHKITUH(CEMUHAP).
1. MHoecTBa U pyHKLUH.
Tema 2. ITone 1efiCTBUTEIBHBIX YUCEI, TIOJIe KOMIUIEKCHBIX Ynces(ceMHuHap).
1. Iloie melCTBUTENLHBIX YUCEIL.
2. Tlonme KOMIUIEKCHBIX YHCEl.
Tema 3. [Ipenen nociaeaoBaTeIbHOCTH(CEMUHAD).
1. UncnoBast mocie10BaTeNbHOCTD, TOAIIOCIIEA0BATEEHOCTb.
2. Ilpenen nmocnen0BaTeIbHOCTH.
3. Beruucnenue mpeaenos mocie0BaTeIbHOCTEH.
Tema 4. [Ipenen Gpynkuuu (cemuHap).
1. Ilpenen ¢pyHKIIMU B TOUKE.
2. PackpeiTue HeonpeaeIeHHOCTEN.
3. [epBrIii 3aMevaTeNbHBIN MPEIET.
4. Bropoii 3aMmeydaTeNnbHbINA peed.
5. Beruucnenue npeenos.
6. DKBUBaJICHTHBIE OECKOHEYHO MaJbie ()YHKIINU.
7. PackpeiTHe HEONPEACTICHHOCTEH C IOMOIIBI0 TMPHHIMIA 3aMEHBI AKBHUBAICHTHBIX
0ECKOHEUHO MaJIbIX.
Tema 5. HenipepbiBHbie QyHKINU(CEMHUHAD).
1. HenpepsiBHBIE (QyHKIHU.
2. Touku pa3pbiBa U MX KIACCUPUKAIIHSL.
3. PaBHOMepHasi HENIPEPBIBHOCTD (DYHKIIUH.
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4. KontponbHas padora o Pazneny 1.
Paznea 2./Ilu¢dpdepennuanbHoe ncunciaeHue GyHKIUH 01HON NepeMeHHOM.
Tema 6. luddepenupyembie ¢yHKIHH(CEMHHAP).
. Texuuka mudpepeHpoBanus.
. 'eomeTpuyeckuii CMbICIT TPOU3BOIHOM.
. Auddepennnan.
. [IpousBoubie u auddepeHuanbl BRICIINX MOPAIKOB.
. ®opmyna Jleitbnuna.
. Penienne pa3nuuHbIX 3a7a4 10 TEME.
. OcHoBHBIE TeopeMbl quddepeHIanbHOro ucurciaeHus (ceMuHap).
. Teopemsbl Poms, Jlarpanska, Komu.
. @opmyunsl Telnopa u MakiopeHa.
. PackpeiTre HeomnpeneneHHOCTEH ¢ moMolkko mpasuia Jlonurans.
. PackpreiTne HeomnpeneneHHocTel ¢ momoiisio hopmyssl Teiinopa.
Tema 8. UccnemoBanue GyHKUMNA ¢ ToMomibio mpou3BoAHbIX. [locTpoenue rpaduka
dyHkrH(ceMuHap).
1. HaxoxxJieHue NpOMEKYTKOB MOHOTOHHOCTH, TOYEK OHKCTPEMyMa, HauOONBIIMX H
HaMMEHBIINX 3HAYCHHU, IPOMEKYTKOB BBIITYKIIOCTH, TOUEK Meperuoa.
2. Jloka3aTenbCTBO HEPABEHCTB.
3. UccnenoBanue GpyHKIMIA ¢ TOMOIIBIO IIPOM3BOIHOM.
4. Tloctpoenue rpagukoB GYHKIUN KPUBBIX, 33JaHHBIX MAPAMETPUUYECKU U B MOJIIPHBIX
KOOp/AWHATAaX.
5. KouTponbnas pabota no Pazneny2.

Tema

A WONREPNOCOR~AWNE

Pa3pnen 3. UnTerpajibHoe ucuncjieHue PyHKIUUH OJHOM NTepeMEeHHOM.
Tema 9. [TepBooOpa3Hbie 1 HEONPEACICHHBIN HHTErpai(ceMUHAp).
1. IlepBooOpa3Hast u  HeomlpeneleHHbIH  uHTerpas.  Tabmuuma — MHTErpaios.
HenocpencTBeHHOE HHTETPUPOBAHUE.
2. VI3yyeHue MeT0/10B MHTETPUPOBAHHUS.
3. Knaccer naTerpUpyeMBIX QYHKIIUH.
Tema 10. Onpenenenuslii nHTerpan (cemuHap).
1. Beiuucnenue onpeeneHHbIX HHTETPAJIOB € MoMolbio paBmiia Helorona—Jleitonua.
2. 3aMeHa NepeMEHHON U UHTETPUPOBAHKE 10 YacTsAM B ONPEeIEHHOM HHTErpae.
Tema 11. ['eomeTpuyecKue NPUIIOKEHHS UHTETrpaia(ceMuHap).
1. Haxoxnenue tuomaned ¢uryp B JAE€KapTOBBIX KOOpPAMHATaxX C  IOMOILBIO
MHTETPUPOBAHUSL.
2. HaxoxpaeHnue 1uiomaned ¢uryp B MOMSIPHBIX  KOOpPAMHATax C  MOMOIIBIO
MHTETPUPOBAHUSL.
3. HaxoxaeHue IJI1H KPUBBIX B IEKAPTOBBIX KOOPAWHATAX C MOMOILBIO HHTETPUPOBAHMSL.
4. HaxoxaeHue JUIMH KPUBBIX B MOJIIPHBIX KOOPAMHATAX € IOMOIIbIO HHTETPUPOBAHMUSL.
5. HaxoxxneHne o0beMOB TeJ ¢ IOMOIIBI0 HHTETPUPOBAHMSL.
6. HaxoneHne meHTPOB TSHKECTH (GUTYP C MTOMOIIBIO HHTETPUPOBAHUSI.
Tema 12. HecoO6cTBeHHBIE HHTETrpaJIbI (CEMUHAD).
1. HecoGcTBeHHBIE MHTETPAJIBI [0 OECKOHEUHOMY MPOMEKYTKY U UX BBIYUCIICHHE.
2. 3aMeHa NepeMEeHHON B HECOOCTBEHHBIX MHTErpaJiax.
3. MHTErpHpOBaHUE MO YacTsIM.
4. HecoOcTBEeHHBIE MHTETPaJIbl OT HEOTPAaHUYEHHBIX (DYHKIMHA U X BBIYHCIICHHUE.
5. 3aMeHa nepeMeHHO.
6. luTerpupoBaHue MO YacTsIM.
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7. Ilpu3Haku cXOAMMOCTH HECOOCTBEHHBIX UHTEIPAJIOB.
8. AGconroTHAs U YCIIOBHASI CXOAMUMOCTb.
9. Konrponbnas padota mo Pa3gemy3.
Pa3znen 4. Teopus psiioB
Tema 13. Uucnooii psan (cemuHap).
1.ITonsatue psaa. Cxogumocts psia. O0IaCTh CXOAMMOCTH. DJIeMEHTapHBIE CBOMCTBA
psaaoB. HeoOxoaumplil mpU3HAK CXOIUMOCTH Psija.
2. JlocTaTouHble MPU3HAKU CXOIUMOCTH PSIOB: MPU3HAK CpaBHEHHsI, Tpu3HaKk Jlamambepa,
MHTETPAJIbHBINA IPU3HAK KOIIH, paAUKaIbHbIN npu3Hak Komu.
Tema 14. 3nakonepeMeHHbIE PSIbI (CEMUHAP).
1.A6contoTHas U yCIIOBHAS CXOAMMOCTh 3HAKOIIEPEMEHHOT0 psija.
2.IIpu3Hak abCOMOTHOM CXOIMMOCTH 3HAKOIIEPEMEHHOTO PsJIa.
3. [Ipuznak cxoaumocTu JleitOHMIIa 3HAKOUEPETYIOIIUXCS PSIOB.
4. Crenennsbie psnbl. AnddepeHunpoBanie 1 HHTErPUPOBAHUE CTETIEHHBIX PSIOB.
5.Paznoxennie naHHON (DyHKIIUU B CTETIEHHOM psI.
Tema 15. Paast Maxnopena u Teitniopa (cemunap).
1. Psn Maxknopena. [Ipumenenue psga MakiiopeHa K pa3iioxKeHHUIO B CTETICHHBIE Psi/IbI
HEKOTOPBIX (PYHKIUH.
2. Ilpumenenue psaa MaknopeHa K NpuOIMKeHHBIM BhrauciieHusM. Ps Teitnopa.
Pasnoxenne ¢pynkuuii B psig Teitnopa.
Pa3nen 5. Paasl @ypoe.
Tema 16. Tpuronomerpudeckuii psg @ypbe(ceMuHap).
1. Paznoxenue GpyHKIUN B Tpuronomerpudeckuii psg Oypee.
2. Psan dypwe o opTOroHAIFHON CHCTEME IIEMEHTOB.
Tema 17. Psasl @ypbe UeTHBIX U HEUETHBIX PYHKLINI (CEMUHAp).
1. Paznoxxenue pyHKIwmii B psix @ypbe 0 TPUTOHOMETPUIECKOH cucTeMe (yHKIHH.
2. CXOIMMOCTb ¥ pPAaBHOMEPHAs CXOJAUMOCTb.
3.Paznoxenne B psg Pypre HENEPUOINICCKUX PYHKITHIA.
4. ITounennoe nugdepenuuporanue psna Oypee.
Tema 18. Onpenenenne GyHKIIUU HECKOJIBKHUX TIEPEMEHHBIX (CEMUHAP).
1. TloHsaTue QyHKIIMM HECKOJIBKUX MepeMeHHbIX. O0IacTh onpeeneHus.
2. OO6nacTp n3MeHeHHs (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.
3. Ilpenen ¢pyHKIMK HECKOIBKUX NepeMEeHHbIX. HermpepbIBHOCTS.
Tema 19. 'eomeTprdecKre MPUIOKEHUSI YACTHBIX TIPONU3BOIHBIX. (CEMHUHAP).
1.KacarenbHasi INIOCKOCTh U HOpPMaJIb K TTIOBEPXHOCTH.
2. 'eomeTrpuueckas HHTEpIIpETaLMsI IPOU3BOIHOM JUIs ciiydyasi ABYX IEPEMEHHBIX.
3. Konrponbnas pabdora no Pa3geny 6.

Paznen 7. KpuBosmnHeliHble, KpaTHbIe U MOBEPXHOCTHbIE HHTErPaJIbl
Tema 20. KpuBonuHelHHbIe HHTETPAIBI (CEMUHAD).

1. KpuBosnHeliHbple HHTETpabl 1-ro U 2-T0 THMA.
2. CBoiicTBa M BRIYMCIICHNE KPUBOJIMHEHHBIX HHTETPAJIOB.

3. 'eomeTpuyeckre U GU3NUECKUE MPHIIOKEHHSI, BBIYUCIECHHE TUIOIAIHN C TTOMOIIBIO
KPUBOJIMHEHHOT O MHTErpaa.
Tema 21. JBoitHoli nHTETpal (ceMuHap).

1./IBOMHOM MHTETpaa U €r0 OCHOBHBIE CBOMCTBA.

2.Yca0Bus CyIIeCTBOBAaHUS IBOMHOr0 MHTErpana. CBeaeHne JBOMHOIO HHTErpaa K

MOBTOPHOMY.
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3.CBoiicTBa HHTErPUPYEMBIX (DYHKIIMI ¥ IBOWHBIX HHTETPAIOB. BeruucieHue
JIBOMHBIX UHTETPAJIOB.
3. Macca niaacTHHBI.
4. KoopauHaThl LIEHTPA TSHKECTH K MOMEHTBI MHEPIIUU
5. Beruucnenue miomaan GUrypsl.
6. Beruncnenue oobema, Gpopmyina I'puna.
Tema 22. TpoliHble HHTETPaAJIbI (CEMUHAP).
1. TpoiiHble © MHOTOKpPATHbIE UHTETPAJIBL.
2. CBoiicTBa MHTETPUPYEMBIX (DYHKIIMH M TPOHHBIX HHTETPAJIOB.
3.Bbruncnenue TpoOMHOrO HMHTErpaja, pacpOCTPAaHEHHOTO Ha NapasuleIeUIe .
4.BpI4rclieHHe TPOMHOTO HHTETpasa 1o Jr00i 00IacTH.
5.HecoOcTBeHHBIE KpaTHBIE HHTEIPAJIBI U MX BBIYMCIICHHE.
6. Mexannyeckue NpuIOKEHHs TPOMHBIX HHTErPaJIOB.
7. 3aMeHa IepEeMEHHBIX B TPOMHBIX MHTETpajiax.
Tema 23. [loBepxHOCTHBIC HHTETPAJIbI (CEMHHAP).
1.IToBepxHOCTHBIE HHTETPAJIBI 1-TO THMIA.
2. CBelleHuE MOBEPXHOCTHOTO UHTErpaia K JBOMHOMY.
3.Ou3nvecKkre NPUIIOKEHHUS IIOBEPXHOCTHBIX HHTETPAIOB |-To THIIA.
4. BoipaxkeHue o0beMa Tena MOBEPXHOCTHBIM HHTETPAJIOM.

7. JABOPATOPHBIE PABOTbI, IPAKTUKYMbI
Jannb1ii Bu paboThl HE IPEAYCMOTPEH Y4eOHBIM TUIAHOM.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHbIX PABOT, PE@EPATOB

BrinmonHenue KypcoBbIX paboT U pedeparoB He IPEeTyCMOTPEHO YUEOHBIM MIIAHOM.
IIpumepnas memamuxka KOHMPOIbHBLIX pabom no oucyuniune «Mamemamuueckull aHAIU3» '

1. Ilpenensl mocinenoBaTeNbHOCTEH U (DYHKITUH.

2. IlponsBoHas PyHKIIMH U €€ TPUMEHEHHE.

3. HeonpeaeneHHbli nHTETpa.

4. OnpeneneHHbI HHTETPAl U €r0 IPUMEHEHHE.

5. Hucnosble U (PyHKIIMOHAIIBHBIE PSIBL.

6.ITpenensr u HENIPEPHIBHOCTH (DYHKIIMI MHOTHX TTIE€PEMEHHBIX.

7. YacTHble TpOoM3BOIHBIE U TU(depeHIanbl (yHKIMA MHOTHX EPEMEHHBIX.
8. DkcTpeMyMbl QYHKITUH MHOTHX TIEPEMEHHBIX.

9. HHTerpansl, 3aBUCAIIME OT TapaMeTpa.

10. KpatHbie 1 KpUBOJIMHEHHBIE HHTETPAJIBI.

9. MNEPEYEHb BOITPOCOB K DK3AMEHY

1. MHOXecTBO JIeHCTBUTENbHBIX unces. CpaBHEHUE JEeHCTBUTEIBHBIX YHCeN. TeopemMa 0 TOUHOH
BepxHel rpanu. [IpubnmxeHne NeHCTBUTENBHBIX YHCET PalliOHATEHBIMH.

2. MHOXEeCTBO KOMIIICKCHBIX YHCEN, JCHCTBHS ¢ KOMIIJICKCHBEIMH YHCJIaMH.

3. T'eomerpuyeckas u nmokazarenbHasi (hopMa KOMIUIEKCHOTO YHCIIA.

4. OnpeneneHue mpeaena MmocienoBareabHOCTH. EquHcTBeHHOCTH Tipenena. OrpaHu4eHHOCTD
CXOJSIIEHCS TOCIIE0BATSIILHOCTH.
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5. beckoHeuHO Malible MOCIeI0BaTeIbHOCTH U UX CBOMCTBA.

6. CBoiicTBa npeIeoB NOCIeI0BATEIbHOCTEH.

7. IlpenenbHbIN IEpexo]] B HEPaBEHCTBAX.

8. MoHoTOHHBIE MociieoBareabHOCTH. CyIecCTBOBAaHUE MpeIena.

9. Yucno e.

10. IlpenenbHBlE  TOYKM  TOCIEIOBATENBHOCTH.  BepXHMH M HIDKHUM  TIIpenelns
MOCIIE0BATEIHHOCTH.

11. Kpurepuii Komm cxonumocTy nocieaoBaTeabHOCTEN.

12. Tlpenen ¢pynknuu o Komm u mo ['eiftHe 1 UX SKBUBAJICHTHOCTb.

13. ApudmeTndeckre CBONCTBA MPEeIIOB (QyHKITUH.

14. HenpepbIBHOCTh GYHKIHKA B TOUKE. ApU(DMETHUECKHE CBOMCTBA HEMPEPHIBHBIX (DYHKITUH.
15. JlokanbHbIe CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUH.

16. Teopema O IOCTHKMUMOCTH MUHHUMAJIbHOTO U MAaKCHUMAaJbHOTO 3HAYEHUU HEMpPEpHIBHOW Ha
oTpe3Kke GyHKIUH.

17. Teopema 0 HENPEPBHIBHOCTU OOPATHOMN (PYHKIIHH.

18. HenpepbIBHOCTH CYNEPIO3UIINN HEMTPEPHIBHBIX (PYHKITHIA.

19. HempepbIBHOCTh TpOCTEHIINX drMeMeHTapHbIX ¢GyHKIui. Teopema o HempepbIBHOCTH
AIIEMEHTAPHBIX (QYHKINH.

20. IlepBeIii 3aMevaTeIIbHBIN TTPEACIL.

21. Bropoii 3aMedaTenbHbINA Ipeed.

22. Onpenenenue mnpou3BoaHor u  auddepennupyemocts ¢yHkiuu. HempepbiBHOCTH
g depeHmpyeMot (yHKIHH.

23. 'eomeTpHryuecKuii CMBICT IPOU3BOJHON. Y paBHEHUE KacaTEIbHOM.

24. luddepenunpoBanue cinoxnoit Gpynxmnun. MaBapuantaocts hopmbl auddepennnana.

25. TuddepennmpoBanue oopaTHOM QyHKIUU.

26. IuddeperunpoBanre CyMMBbI, Pa3HOCTH, IPOU3BEICHUS U YACTHOTO (DYHKIINH.

27. IlpousBoanbie u quddepeHnuans BeICUX nopsakos. @opmyna JleiOnuna.

28. Bospacranune (yOpiBanue) ¢yHkmmm B TOYke. JlokanbHBIH dSKcTpemyM. HeoOxommmoe
YCIIOBHE SKCTpEMyMa.

29. Teopema Poss.

30. Teopema Jlarpanxa 0 KOHEUHBIX PUPAIIECHUSIX.

31. ®opmyna Komm.

32. IIpaBuso JlonuTans Uit pacKpbITUsL HEONPEAEICHHOCTEN BUIA «HOJIb HA HOJIbY.

33. IlpaBuno Jlomwrans s pacKpbITHS HEOINPEACICHHOCTEH BHIA «OSCKOHEYHOCTh Ha
0ECKOHEUHOCTh».

39. ®opmymna Teiinopa.

40. ®opmynbl MakiiopeHa 1J11 OCHOBHBIX AJIEMEHTAPHBIX (QYHKLUH.

41. Beimykinocts rpaguka pynkuuu. Touku nepernda. Heo6xoaumseie ycaoBusl.

42. Haxox/1eH1e HaKJIOHHBIX aCUMIITOT.

43. TlepBooOpa3nasi. HeomnpeneneHHbI WHTErpai. 3aMeHa TEPEMEHHBIX B HEOMPEISICHHOM
UHTErpajie. MeTol MHTErpUPOBaHMS MO YaCTAM.

44. VluterpupoBaHue paliiOHAIbHBIX (QYHKIIHA.

45. nTerpupoBaHre HEKOTOPBIX TPUTOHOMETPUUYECKHX BbIPAXKEHUH.

46. NaTerpupoBanne IpOOHO-THHEHHBIX HPPAMOHATBHOCTEH.

47. InTerpupoBaHue KBaAPaTUYHBIX UPPALIIOHAILHOCTEH.

48. ®opmyna Hetorona-JleltOauIa.

49. JlnuHa KpuBOi U (hopMyIa JUis €€ BHIYHUCICHUS.

50. Inomaas maockoi GUrypsl.

51. O6bem Tena BpatieHust KpuBoi BOKpyT ocu OX.
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52. HaxoxaeHne KOOpIMHAT IIEHTPa TSHKECTH (PUTYPBHI.

53. llonsarue psaga. CxogumocTs psina. OOIaCTh CXOUMOCTH. DJIeMEHTapHbIE CBONCTBA
psnoB.HeoOxoqumblil IpU3HAK CXOIUMOCTH psijia.

54. JlocTarouHble MPU3HAKK CXOJMMOCTH PSAOB: IIPU3HAK CpaBHEHUsI, Mpu3HaK lamambepa,

MHTErpabHbIM IPU3HAK KOILM, paJuKaabHbIN npu3Hak Komm.

55. 3nakonepeMeHHbIC psAAbl. AOCONIIOTHAS U YCTIOBHASI CXOIMMOCTh 3HAKOIIEPEMEHHOTO PSIIa.

56.1Ipu3Hak aOCOIOTHON CXOUMOCTH 3HAKOIIEPEMEHHOTO Psijia.

57. 3nakouepenyrouuecs paapl. CTelEHHbIE PSAAbL.

58. IIpusnak cxogumocTy JIeHOHMIIAa 3HAKOUEPEAYOLIUXCS PAIOB.

59. Crenennsle psabl. AuddepeHurpoBanie 1 HHTETPUPOBAHUE CTETIEHHBIX PS/I0B.

60.Paznoxenne qaHHOM (PYHKITMU B CTENIEHHOM PSI.

61. Psin Makiopena. [Ipumenenue psaa MakiaopeHa K pa3ioKEHHIO B CTETICHHBIE PSIbI

HEKOTOPBIX (PYHKLUH.

62. Ilpumenenue psiga MakinopeHa K IpuOIMKeHHBIM BerarciaeHusM. Psin Tetinopa.

Pasnoxxenue ¢ynkuuii B psig Teiinopa.

63.Tpuronomerpuueckuii psinx Oypeoe.

64.Paznoxxenue QyHKIMNA B TPUTOHOMETpUUYECKUH psit Dypbe.

65. Paznoxenne ¢pynkuuii B psig Oypbe 110 TPUTOHOMETPHUYECKON crcTeMe (QyHKINH.

66. CX0IMMOCTb U PABHOMEPHAsI CXOAUMOCTb.

67. Paznoxenue B pag Oypre HENeproandeckux QyHKIHIA.

68. [Tounennoe nuddepenuuponanue psga Oypee.

69. [Nonsarue o kpatHbIX psaax Oypre U METOAAX MPUOIMHKEHHOTO CYMMHUPOBAHUS PSJIOB

Dypse.

70. ITonarue 0600MIEHHON QYHKITUH.

71. Tlonarue GyHKIIUU HECKOIBKUX MepeMeHHbIX. O01acTh onpeesieHusl.

72. O6macTh U3MEHEHUS PYHKIIUN HECKOJIBKUX ITEPEMEHHBIX.

73. JuddepeHunpyeMOCTh CIOKHBIX (QYHKIMHI. 3aMeHa TepeMEHHbBIX.

74. Tlomuerit nuddepenman. [IpousBoanas no HampasiaeHUo. [ paaueHT.

75. TlpousBonHble U qu(PepeHInaIbl BBICIINUX MOPSIKOB.

76 .KacaTenpHast I0CKOCT U HOPMaJb K TOBEPXHOCTH.

78. 'eomeTprueckast MHTEpIIpeTaUs IPOU3BOAHOM JUIs CiTydasi ABYX MEPEMEHHBIX.

79. ®opmya Teitnopa.

80. KpuBonuHeiiHble MHTETpasibl 1-ro u 2-ro TUMNa.

81. CpoiicTBa 1 BBIYHCIICHHE KPUBOJIMHEHHBIX HHTETPAJIOB.

82. 'eomerpuueckue U pu3NYECKre IPUIOKEHNUS, BBIYUCICHUE TUIOLIAU C TOMOIIBIO

KPUBOJIMHEHHOT O MHTErpaa.

83. JIBoitHO# MHTErpas 1 ero OCHOBHBIE CBOICTBA.

84. YcnoBus cymiecTBOBaHUS IBOMHOTO HHTeTpaia. CBeqeHne ABOHHOTO HHTErpaia K
IIOBTOPHOMY.

85. CoiicTBa HHTErpUpYeMBbIX (DYHKIIHI 1 JBOHHBIX WHTETPAIOB. Brruncienne ABOHHBIX
UHTETPaoB.

86. [IpuBenenne ABOWHOTO MHTErpasia K TOBTOPHOMY B CIIydae KPUBOJIMHEHHON 00JIACTH.

87. Macca ninacTuHBI.

88. KoopauHaTsl IIEHTpa TSHKECTH ¥ MOMEHTBI HHEPITHH

89. TI'eomeTrpuyeckue NPUIOKEHUS ABOHHOTO HHTErpaa.

90. CpoiicTBa HHTETPUPYEMBIX (DYHKITMI U TPOWHBIX UHTETPAJIOB.

91. BeruuciieHue TpOHHOTO HMHTErpalia, paclpoCTpaHEHHOTO Ha apaiesenuie].

92.I1puokeHus TPOHHBIX HHTETPAJIOB.
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10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIUXCSA

Dopma 00yUdeHHs: OUHasl.

Ha3zBanue pasnesios u Bua camocrositesibHOM padoThI O0BeM dopma
TeM (npopabomka yuedonozo mamepuana, B Yacax KOHTPOJIA
peuienue 3aoau, pepepam, 00K1a0, (nposepka
KOHmMPONbHAsA padoma, n0020MmMoeKa K peuienusn
coaue 3auema, IK3amena u op.) 3aoau,
pegepama u
op.)
1 cemecTp
Pazoen 1. Beeoenue 6 mamemamuyeckuil aHaiu3z
1. MHoxecTBa u [TpopaboTtka y4eOHOT0 MaTepuala, YCTHBIH OIPOC,
yHKIHH pemeHue 3aaay, IOATOTOBKA K clade 6 HIpOBEpKa
JK3aMeHa pelieHus 3aaa4
2. Ilone [TpopaboTka y4eOHOro Marepuaa, YCTHBIH 01IpOC,
JEUCTBUTEIBHBIX U peuieHue 3ajady, NOArOTOBKAa K caade NpOBEPKa
KOMIIJICKCHBIX YHUCECJI JK3aMcHa 6 peuicHuA 3aaa4
Meton
MaTeMaTH4eCKoMn
WHAYKIUU
4. Yuciosble [lpopabotka  ydeOHOTO  MaTepuana, YCTHBIH 01IpOC,
IIOCJICAOBATCIIBHOCTH, pelienue 3a1ad4, IMOATOTOBKA K IIPpOBEPKa
Hpeaei KOHTPOJIbHOM paboTe, MOAr0TOBKA K cllaye 6 pemenus 3ajaad,
OCJIICAOBATCIIBHOCTHU 3K3aMEHA KOHTpPOJIbHAA
pabota
5. @yHKuws 1 ee [lpopabGorka  y4eOHOrO  Marepuana, YCTHBIH 01IpOC,
npenes pelienue 3amad, IMOATOTOBKA K IpOBEpKa
KOHTPOJIbHOM paboTe, MOAr0TOBKA K c/layue 6 peHICHNS 33714,
yK3aMEHa KOHTpPOJIbHAA
pabota

Paszoen 2. Jludhgpepenyuanvroe ucuucnenue ghynxkyuii 00HoU nepemenHol

[TpopaboTtka y4e0HOTO Marepuana, YCTHBIH OIpoc,
6. ludpdepeHipyemble peuieHue 3a1ad4, OATOTOBKA K [IpOBEPKa
DyHKIMHI KOHTPOJIbHOM paboTe, MOAr0TOBKA K c/layue 8 pemenus 3ajad,

JK3aMeHa KOHTpPOJIbHAA

pabota

7. OcroBHsle Teopems! | IIpopaboTka y4eOHOT0 MaTepuana, YCTHBIH OMpoc,
nuddepeHImanTLHOTO pellieHHe 3aj1a4, IMOATOTOBKA K cjade 6 poBepKa
HCUYHUCJIICHUA 3K3aMeEeHa peuICHuA 3a1a4
8. Uccnenosanue [TpopaboTka y4eOHOTO MaTepuara, YCTHBII OTpoc,
(GyHKIMI ¢ TOMOIIBIO pelenue 3aJad4, HOATOTOBKA K NpOBEpKa
IPOM3BO/HBIX. KOHTPOJIBbHOH paboTe, MOAr0TOBKA K cade 6 petueHus 3anad,
[octpoenue rpapuka 3K3aMeHa KOHTPOJIbHAS
GbyHKLIUH. pabora

Paszoen 3. Humeepanvnoe ucuucienue ¢ynkyuti 00HOU nepemenHoll
9. IlepooOpasHkie U [TpopaboTka y4eOHOro Marepuaia, YCTHBIH OIIpOC,
HEOIPEICICHHBIN peuieHue 3a1ad4, OATOTOBKA K 8 IIpOBEpKa

HWHTETrpaj

KOHTPOJIbHOM paboTe, MOr0TOBKA K c/layue

pereHus 3aaaq,

®dopma
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JK3aMeHa KOHTPOJIbHASI
paborta
10. Metons! ITpopaboTka y4e0HOro Marepuana, YCTHBIH 01poC,
HHTCTPUPOBAHHSA penieHue 3ajgady, IMOArOTOBKA K IIpOBCpKa
KOHTPOJIBHON pa0boTe, MOJrOTOBKA K clade 8 pemenus 3ajaad,
3K3aMEHA KOHTPOJIbHAasA
pabora
11. INpunoxenus [TpopaboTka y4eOHOro Marepuaia, YCTHBIIT 01poc,
ONPCIICTICHHOTO peuienue 3a7ad, IMOArOTOBKA K IIpOBEpKa
MHTCrpaja KOHTPOJILHOHM paboTe, MOAr0TOBKA K cljade 6 PCLICHIA 3a/1a4,
JK3aMEHA KOHTPOJIbHAasA
paborta
12. HecobcTBEHHBIE [TpopaboTka y4eOHOro MartepHania, YCTHBIIT 01poc,
HMHTErpalisl peuieHue 3a7ad, IIOArOTOBKA K NpoBEpKa
KOHTPOJIbHOK paboTe, MOAr0TOBKA K cllaue 6 pemenus 3ajaad,
SK3aMeHa KOHTPOJIbHAs
pabota
Paznen 4. Teopwust psinos
12 Ionstue psina, [TpopaboTka y4eOHOro MaTtepuana, YCTHBIHN OMpoc,
CXOMMMOCTE pizia, pelicHue 3ajad, OJITOTOBKA K NpoBEpKa
;zggizlz;ﬁ?ﬁipm}[% KOHTPOJIbHOK paboTe, MOAr0TOBKA K cllayue peuieHuA 3anadq,
CXOJUMOCTH PSJa. 9K3aMCHa 4 KOHTPOTIBHAA
I[OCTEITO‘IHBI@ MNpU3HAKHN pa6OTa
CXOAUMOCTH PSAOOB.
Ab6comoTHas CXOAUMOCTDb
psna.
13. 3naxouepenyiommecs | [Ipopabotka  ydeOHOro  Marepuana, YCTHBIH ompoc,
pazibl. CTEMCHHBIC PAIBL. pelicHHe 3aj1ad4, [MOTOTOBKA K IIpOBEepKa
f:i?;g;g::ﬁﬁ:ame 1 KOHTPOJIBHOM paboTe, MOJrOTOBKA K clade 6 izgggi Ii’iaq’
CTETIEHHBIX PSIIOB 9K3aMcHa pabota
14.Psn MaxkinopeHa. [TpopaboTka y4eOHOTO Marepuana, YCTHBIH ompoc,
IIpumenenue psna peleHue 3a1ad4, IMOArOTOBKA K IIPOBEpKa
Makiiopena k KOHTPOJILHOM paboTe, MOArOTOBKA K caue 4 peHICHMA 38134,
PA3JI0KEHHIO B SK3aMeHa KOHTpOIbHASA
CTEINIEHHBIE PSsIJIbI pabora
HEKOTOPBIX (PYHKIIMH
15. Pspg Teitnopa. [Tpopabotka  y4eGHOTO MaTepuana, YCTHBII 011poc,
IIpuMeHeHne psAAoOB K | PELICHHE 3a1ad4, IMOAr0TOBKA K IIPOBEpKa
IpUOJINKEHHBIM KOHTPOJILHOM paboTe, MOArOTOBKA K caue 4 peHICHIA 38134,
BBIYHCIIEHHSAM. 5K3aMeHa KOHTPOJIbHAA
pabota
Bcero 3a 1 cemectp 90
Paznen 5. Psgpt Oypre
1. [TpopaboTka y4eOHOTO Marepuana, YCTHBIH OIpOC,
TpUroHOMETpUUYECKUH | PELICHHE 3ajady, IIOJArOTOBKA K IIpoBEpKa
pan KOHTPOJIBHOHM paboTe, MOJArOTOBKA K caue pemcnns 3ajnad,
®ypee.JlocTaTouHble | DK3aMeHa 5 KOHTpOIbHASA
YCIIOBHS pabora
Pa3I0KUMOCTH
MEPUOINYECKOMN
GYHKIUH B PAJT
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Dypbe
2.Psaap1 dypre IIpopaGoTka  ydeOGHOrO MaTepuana, YCTHBIH o1poc,
YETHBIX U HEYETHBIX penieHue 3ajady, IMOATrOTOBKA K IIpOBCpKa
¢ynkuunii. Psin @ypbe | KOHTpOIBHOM paboTe, HOArOTOBKA K C1aye 3) pCHICHNA 387131,
HENEPUOAUIECKHX ’K3aMeHa KOHTpOJIbHA
bynKuwii pabora
3. llonstue pynxmuu | Ilpopabotka  ydeGHOTO MaTepuana, YCTHBIH o1poc,
HECKOJIBKHX peuieHue 3a1ad4, IOArOTOBKA K IpOBEpKa
MIePEMEHHBIX. KOHTPOJIbHON paboTe, MOAr0TOBKA K cllayue PCIICHUA 33714,
[TonHbIit SK3aMEHa 6 KOHTpOJIbHAS
nuddepenmman pabora
(YHKINN HECKOIBKUX
TIePEMEHHBIX
4. TIponsBoiHbBIE [TpopaboTtka y4eOHOro Marepuania, YCTHBIH OMpoc,
CJIOKHBIX (PYHKIIUH. pelieHue 3aj1ad, IIOATOTOBKA K ITPOBCPKa
[Tpon3BogHas 11O KOHTPOJIbHOK paboTe, MOAr0TOBKA K cllayue pemenu: 3ajaad,
3aJaHHOMY 5K3aMeHa 5 KOHTpOIbHAsA
HaIpaBJICHUIO, pabota
TpaAueHT PYHKIUU
HECKOJIbKHMX
MIePEMEHHBIX
5. [IpopaboTka  ydeOGHOTO MaTepuana, YCTHBII 0o1poc,
YacTtHble peleHue 3ajad, IMOAr0TOBKA K HIpOBEpKa
NPOU3BOIHBIE KOHTPOJIbHOK paboTe, MOAr0TOBKA K cllayue 6 peuieHuA 3anad9,
BBICHINX TIOPSIIKOB. HK3aMEeHa KOHTPOJIbHA
Huddepenmmans pabora
BBICHINX ITOPSIJIKOB
6. IIponsBogHbIE N [TpopaboTka y4eOHOTO Marepuaa, YCTHBIH ompoc,
nuddepeHmanb peleHne 3ajad4, MOJArOTOBKA K IpoBepKa
BBICIIIMX MOPSAKOB OT | KOHTPOJBHOM paboTe, MOJArOTOBKA K caue 6 peIICHUA 3a/1aH,
CIIOKHON QYHKIMH 5K3aMeHa KOHTPOJIbHAA
pabora

7. ®opmyina Teitnopa 5
Pasnen 7. KpuBonuHeiiHble MHTETpaIbl U KPaTHBIE HHTETPAJIbI
8. Kpuommueiinbie [IpopaGoTka  ydeOGHOrO MaTepuana, YCTHBIH O1Ipoc,
HBTErpaik! 1-ro THOA. peleHue 3ajad, MOJrOTOBKA K IpoBepka
ng:;;gfgiiemna_ KOHTPOJIbHOM paboTe, MOAr0TOBKA K c/layue 6 EEERHHH 3axa4,
Brruncnenue miomazneii ¢ | 2K3aMCHA TposbHas
IIOMOIIBIO paGOTa
KPUBOJIMHCUHOTO
HWHTETpaJIa
9. JIBoiiHbIC HHTETPAJIEL. [IpopabGoTka  yuyeOHOro  Marepuana, YCTHBIH O1poc,
Brrancnenne sipofinoro pelicHue 3ajad, [MOITOTOBKA K IIPOBEpKa
f:;;g;?;;cb}?;:%cme " KOHTPOJIBHOHM paboTe, MOJArOTOBKA K claue 5 Egilfm/m 3anad,
IPHUIIOXKEHHS] IBOHHOTO IK3aMcHa POLHA
HHTCrpajia pa6OTa
10. Tpoitubie unterpansl. | [I[popaboTka  yueOHOro  Marepuaa, YCTHBIH OMpPOC,
Boruncnenne TpoiHoro pelieHue 3a1ad, MOArOTOBKA K 5 IIPOBEpKa
nHrerpana, KOHTpPOJIbHOM paboTe, MOArOTOBKA K caue peHICHNA 3a/1a4,
pacopoCTpaHECHHOT'O Ha KOHTpOJ'IBHaH
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napajujie/ICunea ¥ mo JK3aMeEHa pa60Ta
nro00# 0bnacTu
11. TlosepxHoCTHEIC [IpopaboTrka  yueOHOro  Mmarepuana, YCTHBIH ompoc,
“HTeFI];aﬂ“ l-ro & 2;" pelieHue 3ajay, HOJArOTOBKa K [poBepKa
THUIIa. bBIPpAKCHUEC O0OBbEMA V)
P KOHTPOJIbHOM paboTe, MOAr0TOBKA K cllayue 5 peucHus 3ajad,

TCJia MOBEPXHOCTHBIM KOHTpOJ'IBHaﬂ
MHTETPAIOM OK3aMCHa pa60Ta
Bcero 2 cemectp 60
Uroro 150

11.YYEBHO-METOJJUYECKOE U WH®OPMALHWOHHOE OBECIEYEHHUE
JAUCHUIIJINHBI

a) CniucoK peKoMeHyeMOoil JIuTepaTypbl
OcHoBHasi UTEpaTYypa:

1.1. Unbun, B. A. Marematnueckuii ananu3 B 2 4. Yacte 1 B 2 kH. Knura 1 : yueOHuK 1u1s
By30B / B. A. Wnpun, B. A. Cagopanunii, b. X. CennoB. — 4-¢ usn., mepepad. u qom. —
Mocksa : U3natensctBo FOpaiit, 2023. — 324 ¢. — (Bricuiee o6pazoBanue). — ISBN 978-5-
534-07067-5. — Texkct : anexTpoHHbIi // Obpa3oBarenbHas maatdopma FOpaiirt [cailt]. —
URL: https://urait.ru/bcode/513351

1.2. Unbun, B. A. Maremaruyeckuii ananu3s B 2 4. Yacte 1 B 2 kH. Knura 2 : yueOHUK 17151
By30B / B. A. Wnpun, B. A. Canopanunii, b. X. CennoB. — 4-¢ usn., mepepad. u qom. —
Mockga : M3garensctBo FOpaiit, 2023. — 315 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-
534-07069-9. — Tekcr : anekTponHbI // OOpazoBatenbHas miatdopma FOpaiir [cait]. —
URL: https://urait.ru/bcode/513352
2.1. CapoBuunuas, U. B. Marematuueckuil ananu3: onpeaesieHHbli narerpan B 2 4. Yacts 1 :
yuebHoe nocodue it By3oB / U. B. Cagouuuas, E. B. Xopomunosa. — 2-e u3., nepepabd. u
nor. — Mockga : M3parensctBo KOpaiit, 2023. — 242 ¢. — (Bwicmiee o6pa3oBanue). —
ISBN 978-5-534-05714-0. — TekcrT : anekTpoHHbIH // O6pa3zoBaTenbHast miargopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/515248
2.2. CanoBuuuas, M. B. MaTtemaTuyeckuil aHanu3: ONpeAeeHHbId nHTerpai B 2 4. Yactp 2 :
yueOHoe ocooue st By3oB / U. B. Cagoanuas, E. B. Xopommunosa. — 2-e u3j., nepepad. u
nor. — Mocksa : M3parensctBo KOpaiit, 2023. — 199 c. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534-06672-2. — TekcT : anekTpoHHbIH // O6pazoBaTenbHast miardopma FOpait
[caiit]. — URL.: https://urait.ru/bcode/515294

JlonoTHUTeIbHAS JIATEpaTypa:
1. Jemunosuy B.I1. COopHUK 3a1a4u U yNpaXHEHUN IO MATEMATHYECKOMY aHAIH3Y : 175 Pu3. u
MeX.-MateM. crell. By30B / Jlemunosuu bopuc IlaBnosuu. - 10-e uzn., ucnp. - Mocksa : Hayka,
1990. - 624 c. : nn. - ISBN 5-02-014505-X (B mep.)
2.1. Benbmucona C. JI. Pemenue 3aga4 no MmareMaTH4eCKOMY aHAIIU3y [ DNEKTPOHHBIN pecypc] :
yueb. mocobue s 1 kypca uHXK.-pu3. dak. Bbicokux TexHojoruii: B 3 u. Y. 1 / C. JL
Benbmucona; Yal'V. - OnekrpoH. TekctoBele qaH. (1 ¢aiin : 2,42 M6). - YapsHOBCK : Yal'V,
2011. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/230
2.2. Benbmucona C. JI. Pemenue 3aga4 no MareMaTH4ecKoMy aHalu3y [ DJIEKTPOHHBIN pecypc] :
yue6. mocodue st cryaeHToB 1 kypca UOOBT : B 3 u. Y. 2 / BenpMucona Cetnana JIbBOBHa;
Yal'y. - DOnekrpoH. TekcroBele naH. (1 ¢aitn : 3,85 MO). - Vaesnosck : Yal'V, 2013. —
URL.: http://lib.ulsu.ru/MegaPro/Download/MObject/239
2.3. Benbmucona C. JI. Pemenue 3aga4 no MareMaTH4ecKoMy aHalu3y [ DJIEKTPOHHBIN pecypc] :
yue6. mocobue. Y. 3 / C. JI. Benbmucona; Yinl'Y, UOOBT. - DnektpoH. TekcToBble naH. (1 daiin
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3,07 MB). - V nbSIHOBCK : Iy, 2016. -

URL: http:/lib.ulsu.ru/MegaPro/Download/MObject/244

3.1. Beasmucona C. JI. Matematudeckuii ananus : yue0. mocobue: B 2 4. Y. 1/ C.

JI. BenbMucosa, C. B. UepBoH. - YibsHoBck : Yal'V, 2009. - meercs ney. aHasnor. - JI€KTPOH.
TekcToBble fAaH. (1 daiin : 8,34 MO). - Pexxum noctyna: ObC Ynul'VY. - TekcT : 371eKTpOHHBIH. -
URL: http:/lib.ulsu.ru/MegaPro/Download/MObject/228

3.2. Beasmucona C. JI. MatemaTudeckuii aHaiau3 [ DIEKTPOHHBIN pecypce] : yael. mocodue ajis
By30B : B2 u. Y. 2/ C. JI. Benbmucona, C. B. Uepon; Ynl'Y. - DnekTpoH. TekcToBbie AaH. (1
daiin : 10,1 MO). - Yaesuosck : Yal'V, 2009. —

URL.: http://lib.ulsu.ru/MegaPro/Download/MObject/229

Y4yeOHO-MeTOANYeCKas IUTEpATypa:

1. Mopo3sosa E. B. MeTtoandeckue ykazaHus I CAMOCTOSITEIIBHOM paOOTHI CTYICHTOB T10
mucuuruinHe «MaTteMaTHUeCKUi aHanu3» JUIsl CTYIEHTOB | Kypca HHXEHEPHO-(hU3UIECKOTo
(baxyabTeTa BBICOKMX TeXHOJOrui / YibsH. roc. yu-1, UOOBT. - 2022. - 14 c. -
Heony6nukoBanuslii pecype. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/14024

CornacoBaHo:
Beaywwuii cneunanuer OO HB Yal'y  /Yameesa A.D./ (f,//;a/ 2023 r.__
(JlonkHocTh paboTHHKa Hay4yHON OHONHOTEKH) { DHO) (noanuce) (nara)

0) mporpaMMHoe obecneyeHue
[TporpammHOe oOecrieueHUE HE TPEAYCMOTPEHO YUEOHBIM IIITAHOM.

B) [Ipodeccuonanbubie 6a3bl TaHHBIX, HHPOPMALTHOHHO-CIIPABOYHBIE CHCTEMbI

1. D1eKTPOHHO-0U0IMOTEYHbIE CHCTEMBbI:

1.1. Iudposoii obpazoBarenbHblil pecypc IPRsmart : anekrponHo-6ubnoTeuHas cucrema :
caiit / OO0 Kommnanus «Aii [Tu Ap Meauay. - Caparos, [2023]. — URL: http://www.iprbookshop.ru.
— Pexxum octyna: [uist 3aperucTpyp. Mmojib3oBaTeseil. - TeKCT : AIEKTPOHHBIMH.

1.2. O6pasosatenbhas iathopma FOPAWIT : oGpasoBaTenbHEIH pecype, SIEKTPOHHAs
6uGnmotexa : caiir / 00O DnexTponHoe m3matenbetBo «FOPAMT». — Mockea, [2023]. - URL:
https://urait.ru. — Pexxum octyna: assi 3aperucTpup. mojb3oBaTesei. - TeKCT : 3JeKTPOHHBIN.

1.3. baza manHbIX «DnekTpoHHass Ombnmoreka Texuumueckoro BY3a (ObC «Koncymprant
CTYZIEHTa») : 3JEeKTpOHHO-OMOmmoreunas cucrema : caiit / OOO «llonutexpecype». — Mockaa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexwum moctymna: ajist 3aperucTpup.
N0JIb30BaTeNel. — TEKCT : 2JEKTPOHHBIN.

1.4. KoncynpTant Bpaya. DJIEKTpOHHAS MEAUIIMHCKAss OuOnMoTeKa : 6a3a MaHHBIX : CAWT /
OOO «Beicmas mIKOJa OpraHW3allMd W YOPAaBJICHUS  3/paBOOXpaHeHHEM-KOMIIeKCHbIH
MEIWIMHCKMIA KoHcanTHHI». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYMA: JUIS 3aPETUCTPHP. MOJIb30BaTesei. — TeKCT : 9JeKTPOHHBIN.

1.5. Bospmas MeaWIMHCKAss OUOIMOTEKA : SJICKTPOHHO-OMOIMOTEYHAs] CHCTEMa : CaMT /
00O «bykamy». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocryma:
JUISL 3aPETUCTPHUP. TTOIB30BaTENEN. — TEKCT : 3JIEKTPOHHBIN.

1.6. OBC Jlans : snekrpoHHO-OMOMMoTeyHas cuctema : caiit / OO0 DbC «Jlauby. — CaHKT-
[MerepOypr, [2023]. — URL:  https://e.lanbook.com. — Pexum pgocTyna: aias 3apeructpup.
IIOJIB30BaTENEN. — TEKCT : 3IIEKTPOHHBIMN.

1.7. OBC Znanium.com : syeKTpoHHO-OnbIHoTedHas cucrema : cat / OO0 «3HaHHyMY. -
Mockga, [2023]. - URL: http://znanium.com . — Pexxum gocTyma : uist 3aperucTpup. MOIb30BaTeNeit.
- TeKCT : ANEeKTPOHHBIH.

2. Koncyasrantllnroc [DnexTpoHHBIN pecypc]: chpaBoyHas mpaBoBas cuctema. / OOO
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«Koncynwsrant Ilnrocy - OnekTpoH. aaH. - Mockga : Koncynwsrantllntoc, [2023].

3. ba3bl JaHHBIX NEPUOANYECKUX U3TAHUI:

3.1. eLIBRARY.RU: nayunas osnexktpoHHass Oubnuoreka : cat / OOO «Hayunas
OnektponHas bubanoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum goctyna : mis
aBTOpHU3. MOJIb30BATENEH. — TEKCT : IIEeKTPOHHBIN

3.2. DnektponHas Oubmmoreka «M3marenpckoro moma «I'pebennukoB» (Grebinnikon) :
anekrponHas 6ubianoreka / OO0 U] «I'pebernnkoB». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexwum pocTyma : Ui aBTOpU3. IMOJb30oBaTened. — TekcT
3JIEKTPOHHBIN.

4. @enepajbHasg rocygapcTBeHHasi HHpopMamuoHHas cucreMa «HanuoHaabHas
3JIeKTPOHHAs1 OuOJIHMOTEeKa» : 3JeKTpoHHas Oubnuoreka : caiit / ®I'BY PI'b. — Mocksa, [2023]. —
URL: https://H30.pd. — Pexkxum poctyna : ans monb3oBareneil HaydyHOW OuOmuoTeku. — TekcT :
3JEKTPOHHBIN.

5. Poccuiickoe odpa3oBanue : denepanbubiii optan / yapenutenb GI'AY «OULTOy». —
URL.: http://www.edu.ru. — TekcT : 3J1eKTPOHHBIH.

6. DnexTponnasi oubamoTeunasi cucrema Yal'yV : monynb «DneKTpoHHas OMOIMOTEKa»
ABUC Mera-ITPO / OO0 «/latra Dkcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYTA : JUIs TIOJIb30BaTeNeit HayyHOH OMOIMOTEKH. — TeKCT : AIeKTPOHHBIH.

Hay4yHOU OMOMMOTEeKH. — TEeKCT : AIEeKTPOHHBIM.

CornacoBaHo: / V@ /
Wmwxenep Beaywmii ~ /  lypenko 10.B. / SAUA /
— Jlomxnocts cotpyannka YHTT GHO 1Q/THCh Jjlata

12. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI:
Aynuropun i NPOBEIEHUS JIEKIUI, CEMUHAPCKUX 3aHATHH, U1 IPOBEACHUS TEKYILLETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTecTally, IPYNIOBbIX U UHAUBUIYAJIbHBIX KOHCYIbTALUM.
AymuTopur  YKOMIUIEKTOBAaHbI CIEIMATU3UPOBAHHON MeOenblo, Y4eOHOH JIOCKOM.
[Tomemenuss Juisi CaMOCTOSITENIBHOM pabOThl  OCHAILEHBl KOMIIBIOTEPHOM TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIIOUYEHUsI K ceTH «MHTepHeT» M olecrieyeHreM J0CTyna K 3JIEKTPOHHOMH
MH(}pPOMaLMOHHO-00pa30BaTeIbHON cpeie, SIEKTPOHHO-0UOIMOTEYHOH cucTeME.

13. CIEQMAJIBHBIE YCJOBUSA U1 OBYUYAIOIIUXCSA C OTPAHUYEHHBIMH
BO3MOKHOCTSAMMU 3/10POBbS
B cnyuae wneoOxoaummocTH, OOyYarONIMMCS U3 4YHCIA JHUI C OTPaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0pOBbsl (IO 3asBJICHUIO OOYyYaroIllerocsi) MOTYT NpeajaraThCsi OJHU M3
CICAYIOUX  BapUaHTOB BOCIIpUATHUA HHq)OpMaIII/II/I C Y4€TOM UX HHAUBHUAYAJIbHBIX
NCUXO0(PU3UUECKUX 0COOEHHOCTEH:

— JUIsl JIML C HApYIICHUSMHU 3PEHUs: B IeYaTHOU (hopMe yBEIMUEHHBIM LIPUPTOM; B popme
AJIEKTPOHHOTO JIOKyMEHTa; B (opme ayauodaitna (mepeBos ydeOHBIX MaTepHalioB B
aynuodopmar); B medatHod (opme Ha s3bike bpaiiis; WHANBUIyadbHbIE KOHCYJIbTAllUH C
MpUBJICYCHUEM TU(DIOCYPIOTIEPEBOTUNKA; MHANBUIYATbHBIC 3aJaHHs U KOHCYJbTAIUH;

—JUId JIML C HapylIeHUsSIMU ciyxa: B medaTHoOW ¢opme; B (opMe 5SIEKTPOHHOTO
JIOKYMEHTAa; BUJIEOMAaTepHallbl ¢ CyOTUTPaMK; MHIUBUyallbHBIE KOHCYJIbTAIlUU C TPUBICYCHUEM
CypAoInEepeBOAYNKA; MHAUBUAYAJIBHBIC 3a/laHUA U KOHCYJIbTAalluH,

- JUIS JIMIl ¢ HapyHIIEHUSMHU OMOPHO-IABUTATEIBHOrO ammapaTa: B Me4aTHOW Qopme; B
dopMe DIEKTPOHHOTO TOKyMeHTa; B (opme aymuodaiiina; WHIMBUAYyaIbHBIC 3aJaHUS U
KOHCYJIbTAIIHH.

B ciyJae HEO0OXOIUMOCTH HCIIOJTH30BaHUS B y4aeOHOM nporiecce
YaCTUYHO/MCKIIIOUUTENBHO JTUCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TEXHOJOTUH, OpTraHU3aIlus
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pa6oter IITIC ¢ oOyuaronumucsa ¢ OB3 u mHBamumamMu mnpeaycMaTpUBAcTCS B DJICKTPOHHOMU
WH(OPMAIIMOHHO-00pa30BaTEILHOM Cpelie ¢ YYETOM HMX HHIWBUIYATbHBIX TMCUXO(DH3UIECKHX

Mopo3sosa E.B.

0COOEHHOCTEN.
PazpaboTtunk JIOLIEHT
IIOAIINCH JOJDKHOCTB
®dopma

()5(e)
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