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1. Ilesu ocBOeHUS AUCHUILINHbI
emsamMu ocCBOeHUS IUCHUIUIMHBI «MaTeMaTuka» SBISIOTCS HU3YYCHHE

OCHOBHBIX TOHSATUN MaTeMaTUYECKOr0 aHaM3a U MNPUOOpPETEeHHE KOHKPETHBIX
MPAKTUYECKMX  HABBIKOB MX  TMPUMEHEHHUs, HEOOXOAMMBIX B  Oyayien
npodeccuoHaNbHON JeSTETbHOCTH.

2. Mecro qucuuniannsl B cTpykrype OOII

HNucuumiuna «Matematuka» (b1.0.04) BxoauT B 00s3aTelbHYIO 4YacTh
brmoka 1 «ducrumumasl (Momymn)» ydeOHoro miana OOIl mo HampaBieHHIO
noarotoBku 09.03.03 [Ipuknaguas nadopmaTuka.

JIJig ycHemHoro ycBOeHHs Kypca HEOOXOJIMMO MpeABApUTEIbHOE H3yUeHUE

Monyielt — Beenenue B yueOHbIN mpoiiecc. MaTepuan Kypca Jiajiee UCIOiIb3yeTcs
npu u3yuyeHuu KypcoB: MHdopmaThka W mnporpaMMmupoBaHue; MaremaTuueckue
OCHOBBI KOMITBIOTEPHOM rpaduku; MeToabl KOMITBIOTEPHOTO MOJAETUPOBAHMUSL.

3. Pe3yabTaThl 00yueHUs: MO JUCHUIIIIHHE

Koa n naumeHnoBanme Koa u nHaumenoBanme Pe3yabTaTbl 00y4eHust
KOMIIETEeHIINH HHIUKATOPA (MHIUKATOPOB)
JAOCTHKEHHS] KOMIeTeHIHH

YK-1. Cnoco0en | 1.1 _Bb.YK-1. Anamusupyet | 3HATH:
OCYIIECTBIIATh MOUCK, | 3aJady, BbIAETSAs e¢ 0a30oBble | -  TIOCTAHOBKY  OCHOBHBIX  3ajad
KPUTHUYECKUH aHanu3 MU | cocTaBistonue. OCyIECTBIACT | MATEeMAaTUYECKOI0  aHalIW3a,  TEOpHU
CUHTE3 WHGOpPMAIH, | JEKOMITO3UITUIO 331a4H. mpeneiaoB, AU QEpeHInaIbHOTO |
MIPpUMCHATH CUCTEMHBIN HWHTCTpaJIbHOI'O HUCYHCIICHUN JUISA
oAXo[ Ul  pelIeHUs (yHKIMI OTHON U MHOTUX NIEPEMEHHBIX.
MOCTABJICHHBIX 33724 YMmers:

- aHATM3UPOBATH 3aJIa4M, BBLICISS ee
6a30BbIe COCTABIIAIOIINE;

- OCYIIECTBIIATH JEKOMITO3UITHIO 3a/1aUH.
Baaners:

- HAaBBIKAMHU aHAJIN3a MW JACKOMIIO3UIINU
3aJa4 C IOMOINBI0 MAaTeMATHYECKHX

METOJIOB.
2.1 B.YK-1. Haxogur U | 3HATh:
KPUTHYECKU aHaJM3UPYET | - OCHOBHBIE MCTOYHHKHA WH(POPMAIIUH,

nHGOPMAIUIO, HEOOXOMUMYIO | HEOOXOJIUMON I pelleHHus 3a1ad4 B
JUIS  pellieHHs TOCTaBJICHHOM | 00JacTH  MaTeMaTHYecKOro  aHaimsa,
3a71a4M. TEOPUHU TPEAeoB, TU(PPEpEeHIIUATLHOTO
M HMHTErPAJbHOTO  HCYMCIACHHHA  JIJIS
(hyHKIMI OTHOIM U MHOTUX NIEPEMEHHBIX.
YMmerh:

- TOTOBHUTbH 0030PhI HAYYHOM JINTEPATYPBI
u AIEKTPOHHBIX MH(POPMAIOHHO-

00pa3oBaTenbHBIX pecypcos,
HEO0XOIMMBIX JUIsE pereHus
MOCTaBIICHHOM 3aJa4H.

Baagern:

- HaBBIKAMH KPHUTHYECKOTO aHajn3a
nHpopMaIny, HE00X0UMOH TUTST

pCHICHUA 3aga4 B obactu




MaTeMaTHYeCKOTO  aHaiu3a,  TEOpPUU
npeaenos,  audQepeHInaITLHOTO u
HMHTETPAIBHOTO WCYUCIICHUN TUTSI

(yHKUIMH OZHOM M MHOTHX IIEPEMEHHBIX.

3.1  B.YK-1. PaccmarpuBaer
pa3IHYHbIe BapUAHTHI PEIICHHS
3aj1a4y, OLICHUBAS ux
JIOCTOWHCTBA M HEIOCTATKH.

3HaTh:

- OCHOBHbIC aHAJUTUYECKUE METOMIbI
peueHus 3aj1a4 MaTeMaTHYEeCKOr0
aHanmsa, TeopHun MpeesioB,
muhGepeHIHaTFHOTO W HMHTETPATHHOTO
ACYHUCIEHUH i1 (YHKIUA OJHOW U
MHOTHX TepPEeMEHHBIX.

Ymern:

- pemaTh 3afadyd, COIIPOBOXKAAIOIINECS
peaeTbHBIMU nepexonamu,
muddepeHunpoBaTh M HHTETPHPOBATH
CJIOJKHBIE ¢$byHKUINY, MIPUMEHSTh
muddepeHInaT HOE HW  MHTErpalibHOe
UCUHUCIICHHE K HCcCIeqoBaHuI0 (pyHKIHH,
pemate nuddepeHnnanbHbe ypaBHEHUS
MPOCTEHIINX THUIOB, MCCIENOBAaTh Ha
YCTOWYMBOCTD pelieHue CHCTEMBI
g dhepeHnnanbHBIX ypaBHEHUI
MPOCTEUILIErO TUIIA.

Baagers:

- HaBBIKAMH BbIOOpa ONTHUMAJIHLHOTO
pemieHus Ui IOCTAaBICHHBIX 3a1ad B
o0NacTH  MaTeMaTHYeCKOro  aHallu3a,
TEOPUHU TPEACTIOB, MU(PPEPEHIIUATEHOTO
U UHTETPAIBHOIO  WCYUUCICHWHA  UIs
(hyHKIMI OTHOM M MHOTHX IEPEMEHHBIX.

41  B.YK-L I'pamotHo,
JIOTHYHO,  apryMEHTHPOBAaHHO
dhopmupyet COOCTBEHHBIE
CyXJeHus U olleHKH. OTiIndaeT
(haKxThI oT MHEHUH,
MHTEPIPETALUH, OLEHOK U T. 1.
B PacCyXIEHHMSX  JpYrux
YYaCTHUKOB JIESITETHHOCTH.

3HaTh:

- OCHOBHBIC (PaKThl MAaTEMaTUYECKOIO
aHaiu3a, TEOpUHU MIpPEJIeNOoB,
TG epeHInaATFHOTO W HHTErPabHOTO
UCYUCICHUN JiIsi  (PyHKUMH OJHOH u
MHOTHUX TT€PEMEHHBIX.

YMeTh:

- TPaMOTHO, JIOTHYHO,
apryMEeHTUPOBAHHO hopmupoBaTh
COOCTBEHHBIE CYXKJICHHUS W OIEHKH B
00J1aCTH IPUMEHEHHUS TEOPUH KOJIeOaHMI
K  MOJEITUPOBAHHUIO  MPOIECCOB B
OMOMEXaHUYECKUX CUCTEMAX;

- ornuyath  (akTel OT  MHEHUH,
UHTEpNpeTaui, OLEHOK U T.J. B
paccyXIEHUsAX  APYrMX  yYaCTHUKOB
JIeITETLHOCTH.

Baagern:

- HaBBIKAMH (hopmupoBaHus
COOCTBEHHBIX CYXKICHHI M OIICHOK B
o0jacTM  MaTeMaTHMYeCKOro  aHaju3a,

TEOPHH TPEAEoB, TUPPepeHIINATEHOTO
U UHTETPAIBHOIO  WCUUCIEHWHA  JUIst
($yHKUMI OHOM U MHOTHX ITIEPEMEHHBIX;
- HaBBIKAMH TPAMOTHOTO, JIOTHYHOTO H
apryMEHTUPOBAaHHOIO W3JI0KEHHS CBOEH
MO3UIMH 110 BONPOCAM MATEMATUYECKOTO




aHaJm3a, TEOpUU MpeeoB,
qubGEepeHIMANIBHOTO M HHTETPAIbHOTO
WUCYMCICHUN Ui (YHKIMA OJHOW U
MHOTHX MTEPEMEHHBIX.

5.1  B.YK-1. Ompenpenser u
OLICHHUBAET MPaKTHYECKUE
MOCJIEACTBUS BO3MOXHBIX

pELLICHU 3a1a4u.

3HaTh:
- OCHOBHBIC BOINPOCHI MaTEMaTHYECKOIO
aHajms3a, TEOpUU MIPEICIIOB,

TG GEepPeHIMATBHOTO W WHTETPAIbHOTO
WCYHUCIEHUH i1 (YHKIUA OJHOW U
MHOTHX TIEPEMEHHBIX M METOJbl HX
HCCJIEIOBAHUS.

YMmeTh:

- TyONWYHO TIPEACTaBIATh PE3YNbTATHI
peuIeHus: KOHKPETHOM 3a1a4u.

Baagern:

- HaBbIKAMU ONPEACIICHUS U OIICHUBAHUS
MPAKTUYECKUX MOCIIEICTBUN BO3MOXKHBIX
peuieHui 3a7a4 MaTeMaTU4eCKOro
aHaJmn3a, TEOPHUHU MpEAeIioB,
MG depeHINaTbHOTO W WHTETPAIbHOTO
UCYUCICHUN JIs1  (PyHKUMH OJHOH u

MHOTHX TIEPEMEHHBIX W METOAbI HX
HCCIIeIOBAHMUSI.
OIIK-1. Crnocoben | 1.1 _B.OIIK-1. Hcnonw3yer | 3naThb:
MNPpUMCHATH OCHOBBI MAaTCMAaTHKH, (1)I/I3I/IKI/I, - OIIpECACICHUA OCHOBHBIX NOHATUH
€CTCCTBCHHOHAYYHBIC W | BBIYMCIIUTCIBHOW TEXHUKH W | MATEMATHYECKOTO aHam3a,
OOIICHH)KEHEPHBIE 3HAHKS, | TPOTPAMMHUPOBAHHUSL. GbOopMyTMPOBKH M JIOKa3aTelIbCTBA
METOIBI MaTeMaTHYECKOTO TeopeM TEOpUH MPeJIeNOB,

aHanM3a u
MOJICTTUPOBAHUS,
TEOPETHYECKOTO u
9KCIIEPUMEHTATLHOTO
HCCIIeIOBAHUS B
npodeccuoHaIbHON
JIeSTSIILHOCTH.

I hepeHINaATBHOTO W HWHTETPAIbHOTO
ACUYHUCIEHUH i1 (YHKIUA OJHOW U
MHOTHX ME€PEMEHHBIX.

Ymern:

- pemaTh 3aJa4d, COIPOBOXKIAIOIINECS
npeAeTbHBIMU nepexoiamu,
muddepeHIupoBaTh W HHTETPHPOBATH
CIIOYKHBIE byHKIMY, PUMEHSTh
mupdepeHIMaTbHOe W WHTETPaIbHOE

UCUHUCIICHHE K HCCIIeOBaHUI0 (PyHKIHH,
pewats andepeHIranbHble YpaBHEHUS
MPOCTEHIINX THUIOB, MCCIEAOBAaTh Ha

YCTOWYMBOCTD pelieHue CHCTEMBI
nddepeHInanTbHbIX ypaBHEHUI
MPOCTEHIIIEro THIIA.

Bnapern:

- METOIaMHU peleHus 3a1a4
npoeCCUOHANBHOW  JESTENBHOCTH €

MOMOILBIO  anmapaTa MaTeMaTHYeCKOTro
aHaIIN3a;

- MaTeMaTHYECKUMHU MakeTamu
MPUKIIAJHBIX OPOTrpaMM Ui pa3paboTKu
M pealn3alydyd aJrOPUTMOB PEIICHUS
3a/1a4 Mpo(hecCHOHATBHON IEATETHHOCTH.




2.1 B.OIIK-1. Haxomgut
permieHus CTaHJIAPTHBIX
npodecCHOHANBHBIX  3aJad  C
MPUMEHECHUEM

€CTEeCTBEHHOHAYYHBIX u
O0IIIEHHKEHEPHBIX 3HAHWH,
METO/IOB MaTeMaTHYECKOTO

aHaJI3a U MOACIIMPOBAaHUS.

3HaATB:

- OIpeAcNeHHus OCHOBHBIX ITOHSATHUN
MaTeMaTHIECKOT'O aHanu3a,
(hopMyTUpPOBKH Hu JI0Ka3aTeabCTBa
TeopeM TEOPHH TIPEACIIOB,

muhGepeHIHaTEHOTO W MHTETPATHHOTO
WUCYMCICHUN Ui (YHKIMA OJHOW U
MHOTHX MTEPEMEHHBIX.

YmeTh:

- IPUMEHSTH U MOJU(PUIIMPOBATH METOTbI
TG GEepPeHIMATBHOTO W HWHTETPAIbHOTO
HWCUUCIICHUS] YU BEKTOPHOTO aHaiW3a s
MOCTPOEHUA MaTeMaTUYEeCKUX Mojeen

npu pelieHun CTaH/IaPTHBIX
PO eCCHOHATTLHBIX 3a/1ad.

Baagers:

- HaBbIKaMH IIPUMCHCHU A METOA0B

I QepeHInaTFHOTO W MHTErpabHOTO
WCYHCIICHUS] U BEKTOPHOTO aHAIM3a JUISA
MOCTPOCHUSI MaTeMaTUYeCKUX MoJeleit

npu peleHnn CTaHJapTHBIX
poeccHoHaIBHBIX 3a/1a4.

3.1 _B.OIIK-1. CnocoOeH | 3HaTh:

MPOBOJUTh TEOPETHUECKOE U | - OMNpENeNieHUsI OCHOBHBIX  MOHSITUH
IKCTIEPUMEHTAIILHOE MaTeMaTHYECKOTO aHanu3a,
HCCIIeZIOBaHUE O00BEKTOB | (JOPMYITHPOBKH M JIOKa3aTEIbCTBA
npodeccroHaIbHOM TeopeM TEOpuH IPeIeNoB,
JIeSITeIbHOCTH. I QepeHInaTFHOTO W MHTErPabHOTO

ACUYHUCIEHUH i1 (YHKIUA OJHOW U
MHOTHUX TT€PEMEHHBIX.

YMmerTh:

- TPUMEHSTh CHUCTEMHBIH TOAXOA H
MaTeMaTUYECKHE METOIBI B
HCCJIEIOBAHUNA 00BEKTOB

poheCCUOHAIBHOM JIeATSILHOCTH.
Baaners:

- HaBBIKaMH MNPUMCHCHUS
MaTEMAaTHYCCKUX MCTOI0B JUIA
HUCCIICAOBaHUA 00BEKTOB

HpO(I)eCCPIOHaIILHOfI ACATCIIbHOCTH.

4. CTpyKTypAa U coJeprKaHue TUCHUILIMHBI

OO6masi TPyAOEMKOCTh JUCHMIUIMHBI COCTABISICT 23 3ayeTHBIX €AUHUIIBI, 828

4qacCoB.
« Buapl yueOHoii padoThl, BKIIOYAst Dopmbl
=3
3 CaMOCTOAITEJILHYIO PA00Ty CTYAEHTOB H TeKyIero
Ne Paznen = S TPYA0EMKOCTh (B 4acax)
5 z KOHTPOJIA
2]
n/m | AUCHUILIAHDBI = ; ycneBaeMocTH
O é R p— IIpakTyeckne (10 HemesiM
d) 3AHATUHA
=

cemecTpa)

KCP
Ccp
IUHTD
0JIb




O6ma | W3 Hux ®opmbl
A HMpaKkTH4 MPOMEKYTOYHOH
Tpyaoe | eckast arrecramuu (Mo
MKOCT nmoaroTroB ceMeCTpaM)
b Ka
Baenenue 1 2 - 12
12
Uucnosrie Ormpoc, nmpoBepka
II0CJIE0BATENIbH 23 3 BBITIOJTHEHUS
octu. Teopus ' JIOMAIIHETO
npeeioB 3aJaHus
12 Omnpoc, nmpoBepka
BBITTOJTHEHHUS
UwucnoBble psabl 34 3 -
JOMAIIIHETO
3aJaHus
[Ipenen 12
(hyHKIUH B
TOYKE. K
OHTPOJIbHAS
HenpepriBHOCTB 4,5 2 - P
paboTta
Y pa3phIBBI
(yHKIUH B
TOUKE
12 o
Mpoc, IpoBepKa
HenpepsiBHOCTH P POSED
BBITIOJTHEHHS
(dhyHKIIMK Ha 6 2 -
JOMAILIHETO
MHOECTBE
3aJaHus
[IpousBoaHas u 12
muddepeHnupye 6,7,8, 4 Kontponbuas
MOCTb (PYHKIMH 9,10 pabora
B TOYKE
12 Onpoc, npoBepka
Hubdepenumpye ’
BBITTOJTHEHHS
MOCTb (QYHKIIMH 4 -
JOMAIIIHETO
Ha MHO>KECTBE
3aJaHus
Omnpoc, nposepka
DKCTpeMyMEI BBITTOJTHEHHS
11 4 - 12
GbyHKIMH JIOMAIITHETO
3aJaHus
HUccnenosanue 12,13, Omnpoc, npoBepka
byHKIM 14 2 ) 12 BBITTOJTHEHHS
METO/IaMu JIOMAIITHETO




muddepeHnnans
HOTO

3aIaHus

ACYNCIIEHUS
IlepBooOpasuas Ormpoc, mpoBepKa
5 BBIIOJIHEHHS
10 15 4 4 12 -
HEONpEeICTICHHBI JIOMAIITHETO
W UHTErpan 3a7aHus
Ormpoc, mpoBepKa
OmnpeneneHHbIN
1 pen 16,17 2 2 10 ) BBIIIOJIHCHUSA
HHTETpaj JIOMAIIHETO
3aJaHUs
CaoiicTBa Omnpoc, npoBepka
HHTErPAIOB U BBIIOJIHEHHS
12 P 17,18 | 4 4 12 | -
WHTETPUPYEMBIX JIOMAIITHETO
byHKIHA 3aIaHUsI
IIpome:xyTouna JK3aMeH,
f1 aTTeCTAlusA 2 KOHTP. padoThI
Bcero 3a 1 cemecTp —
P 36 36 142 | 72
288 yacoB
IIpocTpancTBO Omnpoc, npoBepka
Rm. MHosxecTBa BBITIOJTHEHUSA
13 1 4 4 27
B IIPOCTPAHCTBE JIOMAIIHETO
Rm 3aJaHUI
HenpepslBHOCT
U TIpeien KoHTbonLia
HTPOJIbHAS
14 | dynkuum 2,3,4 4 12 27 P
pabora
MHOTHUX
MEPEMEHHBIX
YacTHbIE
MIPOU3BOIHBIE U Ompoc, nmpoBepka
nbdepeHuupye BBIIIOJIHEHHS
15 | Anbbepenuipy 567 6 12 27
MOCTb (DYHKITUH JIOMAIIHETO
MHOTHUX 3aJaHU
MEPEMEHHBIX
Omnpoc, nposepka
dopmyna BEIIIOJIHEHUS
16 | oPWy 8,9 6 12 27
Teiinopa JIOMAIIIHET O
3alaHns
10,11, Omnpoc, nposepka
Kparasie 12, BBIIIOJIHEHHS
17 | P 6 12 24
WHTErpaJbl 13,14, JIOMAIIIHETO
15 3aIaHus




CsaoiicTBa
KpaTHeX KonTponbHas
18 | uHTErpasos u 2 | 16,17 6 12 - 22 P
paborta
UHTETPUPYEMBIX
GbyHKIHiA
IIpome:xkyrouna | 2 JK3aMeH,
sl aTTecTalMs 2 KOHTP. padoThI
B 2 -
cero 3a 2 cemecTp 39 64 0 5 | 154 | 72
324 yaca
OOBIKHOBEHHBIC Ompoc, mpoBepka
19 mud dhepeHIranb 3 1,2,3, 12 16 ) 29 BBITTOJTHEHHS
HbIE YPaBHEHUS 45,6 JIOMAIITHEro
1-ro mopsiaka 3aJaHusd
OOBIKHOBEHHEIE 7,8,9,
20 nmud dhepeHnranb 3 10, 16 12 ) 29 KonTponbHas
HbIE€ ypaBHEHUS 11,12, paboTta
N-ro mopsiaKa 13, 14
OnHopoaHbie Ompoc, mpoBepka
21 JINHEHBIE 3 15,16, 5 5 ) 5 29 BBIITOJTHEHUS
muddepeHnnans 17 JIOMAIIIHETO
HBIC YpaBHEHUSI 3aJIaHus
Heonnoponubie KountponbHas
99 JIMHEHHBIE 3 18 5 5 i 29 pabota
nmud hepeHnuanb
HBIC YPaBHEHUS
IIpome:xyTouna 3 JK3aMeH,
sl aTTecTALMS 2 KOHTP. padoThbI
B 3 -
cero 3a 3 cemecTp 36 36 0 5 | 88 |54
216 yacos
OO0mas Tpy10eMKOCTh 878 4acoB
JTUCIUTIIMHBI
Copepxanue QUCHUIIMHBI
BBenenue.

IMenn wu 3amadyd MaTeMaTUYeCKOro aHaiu3a. MuHoxectBa. Omnepauuu Haj
MHO>KECTBaMU. YTIOpsiAOYEHHbIE napsl. JlekapToBo mpoussenenue. OnpeneneHue
GbyHKUMA. AKCHOMBI MHOKECTBAa JCHCTBUTEIBHBIX uucCe]. BepxHsss M HUKHSA
IrpaHUa MHOXKECTBA. BepxHss M HWXKHAA TpaHb MHOXecTBa. OrpaHWYEHHOE
MHOkeCTBO. OKpecTHOCTh TOUKHU. [[oHSATHE NpenenbHON U H30JIUPOBAHHON TOYKHU.
Knaccudukanys MHOKECTB Ha YMCIOBOM MPSIMOM.



Paznen 1. Teopusi mocsieoBaTeIbHOCTEN M YMCJI0BBIX PSAIOB.
Tema 1.1. YncaoBble mocjie10BaTebHOCTH. Teopusi mpeaesios.

OnpeneneHue  YHUCIOBOM  MOCIENOBATENBHOCTH. OrpaHMYeHHas  4YHCIOBas
MOCJIEA0BATENBLHOCTh. MOHOTOHHASI YMCIIOBas MOCIEI0BATENIbHOCTh. Cxoasmasics
YHUCJIOBAsl MOCJIEI0BATEIbHOCTh. CXOAMMOCTD YHCIIOBOM MOCIEI0BATEILHOCTH KaK
CIEACTBUE  OIPAHMYEHHOCTM M  MOHOTOHHOCTH.  bBECKOHEYHO  Masble
nocneaoBareabHOCTH. Onepannun ¢ 6ECKOHEYHO MaJIbIMU MOCIIE0BATETbHOCTAMHU.
[lognocnenoBarensbHOCTH. YacTuyHble mpenensl. BepxHue, HWKHUE IPEACIBL.
Teopema bonbsuano-Berepmrpacca. @yHaameHTanbHas IIOCIEIOBATEIBHOCTb.
Kpurepnii Komm cxoauMocTu nocaeqoBaTeIbHOCTH.

Tema 1.2. YncJioBbie psabl

Onpenenenune umcnoBoro psga. Kpurepuin Komm  cxomumoctu — psja.
Heobxoaumoe ycnoBue cxoaumoctu psgoB. Onepanuu Han psaamu. [Ipuznaku
CXOJIUMOCTH YHUCJIOBBIX PSAI0B. AOCOJIOTHO CXOASIIUEcs PAAbl. Y CIOBHO
cxomsauecs psabl. CoueTaTenpHOE U IEPECTAHOBOYHOE CBOMCTBO PSIIOB.

Pasznen 2. Ilpenes u HenpepbIBHOCTh QPYHKIIUM

Tema 2.1. Ilpeaen ¢pynkuuu B Touke. HempepbIBHOCTL M pa3pbIBbl QYHKIUH
B TOYKe.

Omnpenenenue npenena GyHkuuu B Touke. CBolcTBa npenena. OJHOCTOPOHHUE
npenensl. OnpeneneHue HENPEPBIBHOCTH B TOYKe. HempephIBHOCTH CyMMBI,
pa3HOCTH, MPOU3BEIECHUS U YaCTHOTO HENpephIBHBIX (PyHKIMHA. HempepbiBHOCTH
cinoxHoi (yuknuu. HempepblBHOCTh ciieBa U crnpaBa. Kiaccudukanus Touek
paspeiBa. beckoHeuHo-manble u OeckoHEUHO-OombIMe (yHKIHH. CpaBHEHUE
OeckoHeYyHO MaybiX (yHKIUE. Teopema CyllecTBOBaHUS M HENPEPHIBHOCTH
oOpaTHOU QyHKIUU.

Tema 2.2. HenpepbIBHOCTH (PYHKIIMU HA MHOKECTBeE.

Teopembl BeiepmTpacca O HENPEepbIBHOWM HAa OrPaHUYEHHOM 3aMKHYTOM
MHOecTBe (yHkruu. Teopema Komm 0 NOpomMeKyTOYHOM  3HAYCHUHU.
PaBHOMepHas HenpepbsIiBHOCTB. Teopema Kanropa.

Pazgea 3. ludpdepenunanbHoe ncuuciaenne GyHKuni 0HOM nmepeMeHHOM
Tema 3.1. IlpousBognas u nuddepeHuupyeMocTb GyHKUNH B TOUKE.
Onpenenenue NpoOU3BOAHOM. MEXaHMYECKMH U TEOMETPUYECKUM  CMBICI
npousBogHou. Omnpenenenue  GyHKuuMu, auddepeHMpyeMoll B TOUKE.
[Ipon3BogHAass CyMMbl, pa3sHOCTH, MPOU3BEAECHUs, YacTHOro. Kpurepnii



mubdepeHuupyeMocTd  QyHKOMH B Touke.  Heobxoaumoe — ycioBue
nuddepenniupyeMoctd GyHKIMM B Touke. Teopema o nuddepeHnnpyeMocTu
cnoxkno pynkiuu. Teopema o nuddepeHmpyemMocTy oOpaTHON QYHKITUH.

Tema 3.2. lu¢p¢epeHuupyeMocTb QyHKIUH HA MHOKECTBeE.

Omnpenenenus npou3BOAHON U AuddepeHIUpyeMOCTH (YHKIIMH Ha MHOXKECTBE.
[Ipon3BoaHbIE BBICIIMX MOPSAAKOB. Teopema O JIMHEMHOCTH MPOU3BOAHOM N — TO
nopsiika. TeopemMa o POM3BOMHON N — TO MOpsAKa OT mpousBeAcHUs (hopmyna
Jletionuma). Teopembl guddepeHnuansuoro wucuuciaenus (depma, Pois,
Jlarpamxka, Komm). IlpaBunmo Jlomuwrams. Teopema Teitnopa-Jlarpanxa.
JlokanpHblii skcTpemyM. IIpumenenune aud@epeHInaIbHOr0 HCYUCICHUS K
UCCJENOBAHUIO (YHKIMU (BO3pacTaHue, yObIBaHUE, 3KCTPEMYM, BBIMYKIIOCTb,
TOYKM Nepernda, aCUMITOTHI).

Pasznea 4. UarerpanbHoe ucuuciaeHre GyHKUMHA OAHOM epeMeHHOH

Tema 4.1. IlepBooOpa3Hasi U HeonpeAeJeHHbIN HHTErPaJl.

[lepBooOpasnasa. Heonpenenennslii uHTerpan. CBolicTBa HEONpEAEIEHHBIX
UHTErPAJIOB.

Tema 4.2. Uurerpaua Pumana.

WurterpanbHas cymma Pumana. Huterpanshbie cymmbl [lapOy. Bepxuuii u
HWKHUN uHTerpansl  JlapOy. WHTerpupyemble (QYHKIUMM U ONpEAEIICHHbBIN
unterpan. Kpurepuit wunrerpupyemoctu. Kiacchl uHTErpupyembix (QYyHKIUH.
CBolicTBa ONpENENEHHBIX HMHTErpajgoB. TeopemMa O CpeaHEM 3HAYEHUU IS
ONPENEIICHHBIX MHTErpayioB. MHTerpan ¢ IEepeMEHHBIM BEPXHHUM IPEIEIIOM.
®opmyna Hpiorona-JleiiOnuna. 3amena mnepemeHHoO#. WuTerpupoBanHue 10
yacTaMm. [Ipuiioxkenne onpeneneHHbIX HHTETPAIIOB.

Pazgen 5. ®yHKIMH MHOTHX IIepeMEHHBIX.
Tema 5.1. IlpocTpancTtBo R"
Omnpenenenue npoctpancTBa R™. Akcuomsl MmeTpuku B R™. HepaBenctBo Kormn.

Tema 5.2. BekTOpHbIE OCJI€10BATEILHOCTH.

[locnemoBaTenbHOCTH  TOYEK B R™.  CXoauMOCTh,  OrpPaHUYECHHOCTb,
GyHIAMEHTAIBHOCTh  MOCIIE0BATEIbHOCTU, WX CBsI3b. TeopeMa bosbliano-
Beiiepmrpacca.

Tema 5.3. Ilpenes u HenpepbIBHOCTH (PYHKIIUIT MHOTHX NePeMEHHbIX.



Omnpenenenus Kommu u ['eitHe HenmpepbIBHOCTH (PYHKIMH, WX IKBHUBAJIEHTHOCTb.
CBoiicTBa npezena U HENPEpbIBHBIX (YHKIMI B TOUKE U Ha MHOXeCTBE. Teopema
Kantopa o0 paBHOMEpHOW HENPEPHIBHOCTH. Teopema O CyIIECTBOBAaHUU
HNOBTOPHOI'O MpEZesia U COBMAJIEHUU €ro C ABOMHBIM IpeneaoM (QYHKIUN B TOUKE.
Touxku pa3psbiBa.

Tema 5.4. BekTop-pyHKkuuu.

[Ipenen BekTOp-pyHKIMMU B TOUKE U Ha MHOKecTBe. CBOMCTBA mpejena BEKTOp-
dbynkuuu. HempepbiBHOCTH BekTOp-(yHKIMHU. CBOMCTBA HEMPEPBIBHBIX BEKTOP-
bynkuuii. IlpousBonnas u nuddepernrpyeMocTs BekTOp-pyHKIMU. CBoicTBa
nuddepeHupyeMbIX BEKTOP-(QYHKITUH.

Pasznea 6. ludpdepeHuuanbHoe HcUncJIeHHe PyHKUMA MHOTHX IIepeMEeHHbIX.
Tema 6.1. YacTHble npou3BoaHbIe U AU depeHuupyeMocTb PYHKIUN MHOTHUX
nepeMeHHbIX.

YactHas mnpousBoaHas. Juddepenuupyemocts QyHkmuu B Touke. CBs3b
g depeHIMPYyEMOCTH U HenpepbIBHOCTU. HeoOxoaumMoe 1 10CTaTOYHOE YCIOBUE
mubdepennupyemoct  dynkuuu. HenpepwsiBHOCTE U auddepeHuupyemMocTb
cinoxHoi pyHkuuu. IlpomsBonnas mo HanpasneHuto. ['paguent. duddepenunarn.
['eomeTpudecknii CMBICI YaCTHBIX NPOWU3BOAHBIX. KacarenbHas IJIIOCKOCTh W
HopMasib. [lpomsBonmHble W auddepeHnmansl BhICIIUX MOPSAKOB. Teopema o
HE3aBUCUMOCTH CMEILIAHHBIX MPOM3BOAHBIX OT Mopsaka AU epeHInpyEeMOCTH.
Juddepenunans CoxXHbIX QYHKITUHN.

Tema 6.2. ®opmyaa Teitsopa.
®opmyna Teitnopa ¢ octaTouHbIM WwieHOM Jlarpanka. DKCTpeMyMbl JTOKAJIbHBIA U
ycioBHBIN. Hanbosnbiliee 1 HauMeHbIlIee 3HaUYCHUE.

Pazgea 7. UaTerpanbHoe ucuuciaeHne GyHKIUMH MHOTHX NIepeMEeHHBIX
Tema 7.1. UuTErpajibl, 3aBucsile OT apamMeTpa.
HNHuTerpainsl, 3aBUCAILIAE OT apaMeTpa U UX CBOKMCTBA. [[lOBTOpHBIE MHTETPAJIBL.

Tema 7.2. KpaTHble HHTErpaJbl.

Wurterpanbupie cymmbl JlapOy. Bepxumit u HwkHuil uHTerpansl [JapOy.
Wurterpupyemble  QyHKOMM W ompeneieHHbld — uHTerpan.  Kpurepuit
uHTerpupyemoctu. Kitaccel uHTerpupyembix ¢GyHKuuid. CBoOMCTBa KpaTHBIX
uHTerpanoB. TeopemMa O CpelmHEM 3HAYEHUM JUIsl KPaTHBIX HHTErpayioB. CBs3b
MEXIy KPaTHbIMHU M ITOBTOPHBIMU MHTErpajaMu. 3aMeHa MEPEMEHHBIX B KPaTHOM
UHTETpaJIe.



Paznen 8. JudpPepennuanbabie ypaBHEeHHsI

Tema 8.1. O0bIkHOBeHHBbIC JU(PepeHIHATbHBIC YPABHEHUA 1-10 mopsaKa.
Omnpenenenus nudepeHnnanbHOr0 ypaBHEHUs 1-ro mopsika U ero peuieHusl.
VYpaBHeHHE pa3pelieHHOE€ OTHOCUTEIBLHO TMpou3BoaHOW. 3amaya Komm.
['eomeTpuueckass WHTepIpeTanus pemeHus AudepeHnnaIbHOoro ypaBHEHUS.
TeopeMa CylecTBOBaHHS M €IMHCTBEHHOCTH pemeHus 3agaun Komm. Hekoropsie
UHTETpUpyemMble ciiydan nauddepeHnmanbHoro  ypaBHeHuss 1-To  mopsaka
(YpaBHEHHUE C pa3JIESIONIMMUCS IEPEMEHHBIMU, JTUHEHHOE YpaBHEHUE, YPABHEHHE
bepnymim, ypaBHeHHE B MOJHBIX auddepeHnmanax).

Tema 8.2. O0bikHOBeHHBbIE MU depeHIIHaATbHbIE YPABHEHUS N-T0 MOPAIKA.
Omnpenenenus nuddepeHINAIBPHOTO ypaBHEHUSI N-TO TOpPsSiAKa U €ro pEIIeHUs.
VYpaBHEeHHE pa3pelICHHOE OTHOCUTENIBHO CTaplield Mpou3BOAHOM. 3amava Komm.
VYpaBHeHus1, JoMyCcKalolue MOHWXKeHUe nopsiaka. JInneitnsie nudpepeHnranbabe
ypaBHEHUs N-ro nopsjka. Pemenne TMHEWHBIX OAHOPOAHBIX qU((pepeHInanbHbIX
YpaBHEHUN 2-TO MOpsiKa C MOCTOSHHBIMH Kodduiuenramu. MeTtoa Bapuauuu
IIPOU3BOJIBHBIX ITOCTOSIHHBIX PELICHUS HEOAHOPOJIHBIX YPAaBHEHUM 2-TO MOPSAIKA.
KpaeBbie 3anaun 1151 TuHEHHbIX U pepeHnaibHbIX YpaBHEHUH 2-T0 MOPSIKA.
Tema 8.3. Cucremsl 1upepeHunaIbLHBIX YpaBHeHU 1-ro mopsiaka.

Cucrembl  JHHEWHBIX  JIU(PepeHIHATBHBIX  ypaBHEHUH 1-ro  mopsaka.
HccnenoBanve CHUCTEMBbl JIMHEWHBIX JU(PepeHIralbHbIX YypaBHEHH 1-ro
nopsiJika ¢ MOCTOAHHBIMUA Kod(pduurentamu. [loHsATHE YCTOWYMBOCTH pelIeHUS
CUCTEMBI.

5. OOpa3oBaresibHbIe TEXHOJIOTHHM, MPHMEHsieMble NPH OCBOCHUM
TUCHMILTAHBI
Jlexuuu, TpaKTUYECKUE 3aHATHSA, UHTEPAKTUBHBIE (DOPMBI, KOHTPOJIHHBIC

BOITIPOCKHI, CAMOCTOATCIbHBIC 1 KOHTPOJIbHBIC pa6OTBI.

[Ipu oOydeHWHM JHUI] C OTPAHWUYCHHBIMH BO3MOXHOCTSMH HCIIOJIB3YIOTCS
MOAXO/IbI, CIIOCOOCTBYIOIIME CO3AaHUI0 O0e30aphepHOil 00pa3oBaTEIbHON CPEIbI:
TexHosorun auddepeHIanuu 1 WHIWBHIyAIH3allid O0y4YeHUs, MPUMCHCHUE
COOTBETCTBYIOIIUX METOJUK MO paboTe C MHBAIMIAMHM, HUCIIOIH30BAHUE CPEICTB
JIUCTAHIIMOHHOTO OOIIEHUS.

Jna cmyoenmog ¢ 02paHuyeHHbIMU 603MOHNCHOCHAMU 300P08bSA U UHBAIUOO08
MPEAYyCMOTPEHBI cleaytomue (OpMbI OpraHu3alii  y4yeOHOro mporecca u
KOHTPOJISI 3HAHUU:

- 0151 CAbOBUOSAUIUX:

oOecrieunBaeTCs WHAUBUIyaIbHOE paBHOMEpHOE ocBerieHne He meHnee 300
JIIOKC;

JUISL  BBITIOJHEHWS  KOHTPOJBHBIX  3aJaHUil  TpH  HEOOXOIUMOCTH
MIPEIOCTABIISACTCS YBEIMYHUBAIOIIEE YCTPOMCTRO;



3aJIaHus JJIS BBITIOJTHEHUS, @ TAKKE MHCTPYKIIHS O TTOPSIIKE BHITIOTHEHUS
KOHTPOJIBHBIX 3a/IaHui 0pOPMIIIOTCS yBEIHMUEHHBIM HiprudToM (pasmep 16-20);

- OJ11 2IYXUX U CIAOOCABIULAUUX.

o0ecrnieunBaeTCs HATMIHME 3BYKOYCHIIMBAIOIICH amnmapaTyphl KOJJICKTUBHOTO
MI0JIb30BaHUS, npu HEOOXOMMOCTH CTyJCHTaM IIPEIOCTABIISCTCS
3BYKOYCHJIMBAIOIIAs ammapaTypa HHIWBUYaTbHOTO MTOJIb30BAHMS;

- 01 UY C MANCENbIMU HAPYULEHUAMU peyll, 2TYXUX, CIA00CTbIUAUX BCE
KOHTPOJIbHBIE 3alaHusl TI0 JKCJIAHWIO CTYJCHTOB MOTYT TIPOBOJUTHCA B
MUCEMEHHOH (hopMme.

OcHoBHOW  (QopMOil  OpraHm3anii  y4eOHOTO  TpoIecca  SBISETCA
WHTETPUPOBAHHOE OOyYCHHE WHBAIHMIOB, T.€. BCE CTYACHTHI O0O0y4aroTcs B
CMEIIaHHBIX TPYIIax, WMEIOT BO3MOXKHOCTh IIOCTOSTHHO  OOIIaThCsS  CO
CBEPCTHUKAMH, JIETUEC aAalNTHPYIOTCS B COIUYME.

B pamkax yueOHOro Kypca HpemryCMOTPEHBI BCTPEYH C MPEICTaBUTEIISIMU
HAyYHBIX OpPTaHU3AIUHN U TPEJICTABUTEISIMUA PA3TUYHBIX HAYYHBIX [ITKOJ.

6. YueOHO-MeTOOMYECKOe oOecleyeHHe CAMOCTOSATEJbHOW pPadoThI
cTyieHTOB. OleHOYHbIe CPeICTBA /JIsl TeKYILIero KOHTPOJIS YCIeBaeMOCTH,
NMPOMeKYTOUYHOI aTTeCTAlMHU 10 UTOTAM OCBOEHUS TUCIHUIJIMHBI.

K OCHOBHBIM  y4eOHO-METOJAMYECKHMM  CpEACTBaM  OOecreueHUs

CaMOCTOATENBbHON pabOThl CTYJIEHTOB OTHOCATCS PECYpPChl HAYYHOU OMONIMOTEKH
CI'Y, matepuainsl y4eOHO-METOANYECKUX KOMIUIEKCOB Kaenphl, pa3MEIICHHbBIE BO
BHYTPEHHEH CETH MEXaHMKO-MAaTeMaTH4EeCKOro (paKyybTeTa, MO3BOJISAIONIME, B
YaCTHOCTH,  OCYIIECTBJIATH ~ CaMOKOHTPOJb  CPEACTBAMHU  3JIEKTPOHHOIO
TECTUPOBAHUS IO KaXJOW T€ME B OTIEIBHOCTH, II0 KypCy B ILEJIOM C LEJbIO
IIPOMEKYTOYHOI'O 3aKPEIUICHUS 3HAHUM, YMEHUH U BIAJCHUN B PAMKax U3y4aeMOu
JUCLUTIIUHBI.

[Ipy HCMONAB30BAaHUM DIIEKTPOHHBIX M3JAHUNA HEOOXOJIMMO OOECIEUHTh
KOKJIOT0 00ydYaromerocss BO BpeMs CaMOCTOSITEIbHOM MOJATOTOBKM padboyum
MECTOM B KOMIIBIOTEPHOM KJjacce C BbIXOAOM B HHTEpHET B COOTBETCTBUM C
00BEMOM HM3yyaeMOW AMCLUMILIMHBI, HO HE MEHEe OJHOro pabouero mecra Ha 25
CTYJICHTOB.

KoHTpo/sibHBIE BONPOCHI [JIs1 NPOBEACHHMS TEKYLIero KOHTPOJIS M
aTTecTalMy M0 UTOraM OCBOEHUS TUCIHUIJIMHBI.

1-ii cemecTp

1. Teopema 00 anreOpanvaecKux CBOMCTBax npeaena
MOCIIEIOBATEIBHOCTH.

2. TeopeMmsl 0 nepexo/ie K npeaeay B HEpaBEHCTBAX.

3. Kpurepuit Komm cxoguMocT nociea0BaTeIbHOCTH.

4, Kputepuit Komm cXoauMOCTH YHCIOBOTO psia M HEOOXOIUMOE

YCJIOBUE CXOAUMOCTH Psijia.



5.
6.
7.
byHKIUH.
8.
Q.
10.
11.
12.
13.

[Ipu3HaKy CXOAUMOCTH 3HAKOMOCTOSIHHBIX PSJIOB.
[Tpuznaku A6ens, Jupuxie u JIeOHUIIa CXOIUMOCTH PSIOB.
TeopeMbl 0 epexoie K Mpeey B HEPABEHCTBAX ISl POU3BOJIBHBIX

Teopema 00 anreOpanyeckux cBOMCTBaxX Npeena GyHKIUH B TOUKE.
Teopema 00 anreOpanmyecKux CBOMCTBAX HEMPEPBHIBHBIX (DYHKIIUH.
Teopema 0 coxpaHEeHNU 3HAKA HETIPEPBIBHOW (DYHKITHH.

Teopema 0 HEMPEPBIBHOCTH CIOXKHON (QPYHKIIUH.

Teopema o HempepbHIBHOCTH 00paTHON (HYHKIIUH.

Teopembl 00 OOpamieHMH B HOJb W MPOMEXKYTOUHBIX 3HAUEHUSAX

HENPEPHIBHON Ha OTpe3Ke (QyHKITHH.

14,
15.
16.

1-1 u 2-1 Teopemsl Beiiepmpacca.
Kpurepuit nuddepeHmpyeMocTi GyHKINUN B TOUKE.
Heobxoaumoe ycnoBue nuddepennrpyeMoctd (GyHKIUU B TOYKE

(Teopema o HerpepbIBHOCTH AuddepeHimpyeMont QyHKIHIH).

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
MHTETpAJIA.
27.
CBOMCTBA.
28.
29.
WHTErpala.
30.
31.

32,

Teopema 006 anredbpanyecKkux CBONCTBAX MPOU3BOIHOM.

Teopema o nuddepeHITUPYEMOCTH CIOKHON PYHKITUH.

Teopema depma.

Teopemsl Pouis, Jlarpanxa, Komu.

Teopema Tenmopa.

JlocTaTouHbI€ YCIOBUSA JIOKAJIBHOTO YKCTPEMYyMA.

OcHoBHas Teopema o0 MepBOOOPa3HbIX.

Teopema 0 JIMHENHOCTH HEOMIPEAEICHHOTIO NHTETPAJIA.

Teopema o 3aMeHe IEPEeMEHHON B HEOTIPEIETICHHOM UHTETpaJle.
Teopema 00 HHTETPUPOBAHUM 1O YaCTAM [JIi HEOIPEIACICHHOTO

OnpeneneHuss BEepXHEH M HWIKHEM UWHTETPAIbHBIX CYMM H UX

OrnpeneneHus BEpXHETO U HUKHETO0 MHTErPaJiOB U X CBOMCTBA.
Onpenenenus  UHTErpupyemMoi  QYHKIMM U ONPEIETICHHOTO

CBolicTBa MHTETPUPYEMBIX (DYHKIIMI U UHTETPAJIOB OT HUX.
Teopema 006 MHTETPUPYEMOCTH HEMPEPHIBHOM (PYHKITUH.

Teopema 06 urrerpupyemoctu dyuxmmii 1, 7,

f| u Teopema 06

HHTCTPUPYCMOCTU TPOU3BCICHUA.

33.
34.
35.
36.
WHTErpana.

1.

Teopema 00 aIIUTUBHOCTH MHTErpaJIa IO OTPEe3KaM HHTECTPUPOBAHUS.
Teopema HetoToHa — JleitOHumIIa.

Teopema 0 3aMeHe TTepeMEHHOM T ONPEICICHHOTO HHTETpaa.
Teopema 00 WHTETPUPOBAaHUU [0 YACTSIM JUISL  OIPEACICHHOTO

2-ii cemecTp
Teopema 00 anredpanyeckux CBOMCTBaxX IMpeaesa BEKTOPHOMN

IIOCJIACA0BAaTCIIbHOCTH.



2. Teopema O CyIIECTBOBAaHMM YAaCTUYHOIO NpEAEia y OTPAHUYEHHOU
BEKTOPHOU 10CJIEA0BATEIBHOCTH.

3. Kpurepuii Komm cxonuMocTi BEKTOPHOH MOCIICA0BATEIILHOCTH.

4.  Ompepaenenue npejena GyHKIIMA MHOTHX TIEpeMEHHBIX 110 Korm.

5.  Omnpenenenue npeaena GyHKIIMH MHOTHX TIEpeMEHHBIX 110 [ eline.

6. TeopemMa 00 DSKBHBAJCHTHOCTH OIPEICIICHUI Tmpenena (YHKIUN
MHOT'MX TiepeMeHHbIX 110 Kommu u o [eiine.

7.  TeopeMma eIMHCTBEHHOCTH ITpejieia.

8.  Teopema 00 anreOpandecKux CBOMCTBAX mpesena.

9.  TeopeMsl 0 epexo/ie K mpeaeay B HepaBEHCTBAX.

10. Kpurepuit Komm cymectBoBanus mnpenena (QyHKIUA MHOTHX
MEPEMEHHBIX B TOUKE.

11. Teopema 00 anredpanvdecKux CBOMCTBAX HEMPEPBHIBHBIX (PYHKIIUM.

12. Teopema 0 HEMPEPHIBHOCTHU CIOKHOU PYHKITUU.

13.  Omnpenenenue HENpepbIBHOCTH (PYHKIIMM MHOTMX II€PEMEHHBIX Ha
MHO>KECTBE.

14. Teopema 00 oOpallleHUU B HOJIb JIJIsl HENIPEPHIBHOW (DYHKIIUU MHOTHUX
IEPEMEHHBIX.

15. Teopema 0 MPOMEXYTOUHBIX 3HAYCHUSX JIJISI HEMPEPHIBHON () YHKIIUH
MHOTHX TIEPEMEHHBIX.

16. 1-sum 2-a Teopemsl BeitepmTpacca.

17.  OmnpeneneHne paBHOMEPHOW HEMPEPHIBHOCTU TSI (PYHKIIMM MHOTHX

NIEPEMEHHBIX.
18. Teopema Kantopa.
19. Omnpenenenus YaCTHOM IIPOU3BOTHOM byHKUIAN 151

muddepeHurpyeMocT (PYHKIIUU B TOUKE.

20. HeobOxoaumoe ycnoBue nuddepeHInpyeMocTH PyHKIIMH B TOUKE.

21. Teopema o nuddepeHIPYyEMOCTH CIOXKHON (DYHKITHH.

22. Omnpenenenus nmpousBoAHoN u auddepenimana M-ro mopsaka.

23. Teopema 0 paBeHCTBE CMEIIAHHBIX MPOU3BOIHBIX.

24. Teopema Teinopa A GyHKIIMM MHOTHUX IIEPEMEHHBIX.

25. JlocTraTo4yHOE YCI0BHE JOKAIBHOTO SKCTPEMyMa.

26. BepxHsisi W HIKHIS HMHTETPalbHbIE CYMMBI 10 JJIEMEHTAPHOMY
MPSMOYTOJIbHUKY W UX CBOMCTBA.

27. BepxHUil 1 HWKHUN UHTETPAJIBI TI0 dJIEMEHTAPHOMY MPSMOYTOJIbHUKY
Y UX CBOMCTBA.

28. OmnpeneneHus  HUHTErpUpyeMOM  (QYHKUMM W HHTErpajia 1o
AJIIEMEHTApPHOMY MPSIMOYTOJIBHUKY (JIBOMHOTO MHTETpasia) U UX CBOWCTBA.

29. Teopema 00 UWHTErpUPYEMOCTH HENPEPHIBHON Ha 3JIEMEHTApPHOM
IPSIMOYTOJIbHUKE (DYHKIIUU.

30. Teopema 06 unrerpupyemoctu f*. f7ulf| u cnencreue us uee.

31. Teopema 00 WHTETPUPYEMOCTH TIPOU3BEACHHUS HHTETPUPYEMBIX
GbyHKIHiA.

32. Teopema O paBEHCTBE ABOWHOTO M IOBTOPHOTO HMHTETPAIOB IIO
AJIEMEHTAPHOMY MPSAMOYTOIHHUKY.



33. Huterpan mo uU3MEPUMOMY OTPAHUYCHHOMY MHOXECTBY U €r0
CBOMCTBA.

34. TeopemMa O paBEHCTBE JABOMHOrO M IMOBTOPHOIO MHTETPAJIOB IIO
MHOECTBY 1-TO THMA.

35. Kpurepuit Komm paBHOMEpHOM CXOAUMOCTH (PYHKIIMOHAILHON
MOCJIEIOBATENBHOCTU U (DYHKIIMOHATILHOTO Psijia.

36. IIpusznak BeliepmTpacca PaBHOMEPHOMN CXOJIUMOCTH
(YHKIIMOHAJIBHOTO psijia.

3-ii cemecTp

1. Jluneiinsie nuddepeHranbupie ypaBHeHHs 1-T0 MOpsAaKa U METOI UX
pEILICHMS.

2. YpaBHeHM B OJHBIX AU depeHnranax u METO UX PEIICHuUs.

3. Jluneitple guddepeHUIUaNbHbIE YpaBHEHHs 2-ro HOpsiKa ¢
MNOCTOSTHHBIMU KO3 (UIIMEHTAMH U UX pelIeHus (Tpu ciiydas).

4. Kpurepuil (pyHAaAMEHTAIBLHOCTU CHCTEMbI PEUIEHUH OJHOPOAHOIO
JUHEUHOTO AU PepeHInanbHOr0 ypaBHEHUSI.

IIpumepbl KOHTPOJIBLHBIX padoT
1-ii cemecTp
KonTpoasnas padora Ne 1

Bapwuanr 1.

Bapuanr 2.
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Kountpoabnas padora Ne 2

Bapmuanr 1.
1. I3MeHuTh NOPSA0K UHTETPUPOBAHUS

2 2—x

Jdx [ [ gdy.

6 wy)—
2. BeluncnuTe UHTErpal

{f xyidx dy, ecnu obaacts Q orpaHuyeHa na-
Q R

paGoso#i y* = 2px u npamoit x = p/2 (p > 0).

B zBoiinoM uHTerpana
{{fx y)dxdy
Q

nepeiTH K NOJSAPHLIM KOOPAMHATAM r H @, nojaras x =
== rC0OS @ H y = r sin ¢, H paccTaBUThb Npeje/bl HHTErpH-

poBaHHs, ecsH:
Q — kpyr x2 + »® < al.
BapuanT 2.

1. I3MeHUTH MOPSIOK MHTETPUPOBAHUS

1 x?
gdx!xf(x, ) dy.

2. Beruncnuts nHTErpa

[flxyldx dy, ecnn Q — kpyr paauyca a o
Q

LCHTPOM B HayaJ/le KOOpIHHAT.



B zBoiinoM uHTerpana
{{fx y)dxdy

Q

nepeiTH K NOJSAPHLIM KOOPAMHATAM r H @, nojaras x =
== rC0OS @ H y = r sin ¢, H paccTaBUThb Npeje/bl HHTErpH-
poBaHHs, ecau:

Q — konbuo @ < x% + y* < b2

Bapwuanr 3.
1. U3MeHUTh MOPSAI0K MHTETPUPOBAHUS

1 1—x?

fdae | [ ydy.

—1 —af l—x?
2. BeluncnuTe UHTErpal

{{ (&* + y* dx dy, ecnn @ — napannenorpamm
Q

COCTOPOHAMH y = X,y = x + a, y = au y = 3a (a > 0).

B zBoiinoM uHTerpana
{{fx y)dxdy

Q

nepeiTH K NOJSAPHLIM KOOPAMHATAM r H @, nojaras x =
== rC0OS @ H y = r sin ¢, H paccTaBUThb Npeje/bl HHTErpH-
poBaHHs, ecau:

Q — kpyr x? + y*® < ax (@a> 0).

3-if cemecTp
Kourpouabnas padora Ne 1

Bapwuanr 1.

<

<
g
Lé

|

Bapuant 2.



Bapwuanr 3.
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Ils1aH npaKkTHYeCKUX 3aHATUI
1. Onepamuu  HaJa MHOXECTBaMH. BepxHsAsT Y HWKHSS TpaHULA

MHOKeCTBa. BepxHsis U HIKHSS TpaHb MHOXKeCcTBa. OTpaHUUYEHHOE MHOXKECTBO
2. Brruncnenue npeenoB YUCIOBBIX MOCIEA0BATEILHOCTEH.



3. HCCJ’IGI{OB&HI/IC YUCJIOBBIX PAAOB Ha CXOAUMOCTb IIpW IIOMOIIU
Pa3INYHBbIX IIPHU3HAKOB CXOAHMOCTH. AOCOIIOTHO CXOIAmMUCCAa psAIdbI. YcinoBHO

cxomsmuecs psagabl. CoueTaTeIbHOE M IIEPECTAHOBOYHOE CBOMCTBO psAoB. [3, T. 1,
i 11, mm. 11.1 - 11.6.]

4, Breraucnenne npenenoB QpyHKITUI.

S. HccnenoBanue QpyHKINNA HA HEIPEPHIBHOCTb.

6. HccnenoBanne QpyHKINNA HA paBHOMEPHYIO HEMPEPHIBHOCTD.

7. Boruncienre npon3BoaHbIX 1-ro nopsaka.

8. Breruncnenne MpoW3BOAHBIX BBICIIMX TOpsAAKoB. McciemoBanue
GbyHKUMNA ¢ TPUMEHEHUEM METO0B U PepeHIIMATIBHOTO UCUUCTICHHUS.

Q. Boruncienue HeonpeneeHHbIX NHTErPaJIoB.

10-12. BrrunciieHne onpeaeaeHHbIX HHTETPaioB.

13. BpluucneHne YacTHBIX TPOM3BOAHBIX W AU dEepeHIInaIoB MEepBOTO

MOpsIKA.
14-16. HaxoxneHue 3kcTpeMyMOB (DYyHKIIM MHOTHX ITEPEMEHHBIX .
17-18. Brrunciienre KpaTHbIX HHTETPAJIOB.
19-20. Pemenue nuddepennmaibHbiX ypaBHEHHH 1-T0 mopsiaka.
21-22. Pemenue nuddepeniinanbHbIX ypaBHEHUHN BBICIIUX TOPSIKOB.

ILi1an camocTosATeILHOM PadOThI

[Inan camocTosiTeIbHOM pPabOThl COCTOMT W3 TMEPEYHs BOIPOCOB IS
U3YYEHUS CO CChUIKAMU Ha COOTBETCTBYIOIIME pa3/ieibl yUeOHOM JTUTEpaTypBhI.

1. MHuoxectBa. Onepauuyu HaJ MHOXKECTBAMH. YIOPSAOYECHHBIE IMAPBHI.
JHlexapToBo mpousBeneHue. Omnpenenenne (GyHKIMH. AKCHOMBI MHOXECTBA
JICVCTBUTENBHBIX YuCeNl. BepxHss M HWKHSAA IpaHULAa MHOXKECTBA. BepxHssa u
HIDKHSISL TpaHb MHOXecTBa. OrpaHM4eHHOE MHOXKeCTBO. OKpECTHOCTh TOYKH.
[TonsiTue mpenenbHOW M M30JIMPOBaHHON TOukH. Kiaccudukanus MHOXKECTB Ha
yucioBou npsiMoud. [3, T. 1, ro. 1, om. 1.1, 1.2.]

2. OnpeneneHne YUCIOBOW MOCIEN0BATENBHOCTH. OTpaHUYECHHAs YUCIOBAs
MOCJIEA0BATENBHOCTh. MOHOTOHHASL YMCIIOBAsA MOCIEA0BATENBHOCTh. CXOmsIasics
YHUCJIOBAsI MTOCJIEN0BATEIBHOCTh. CXOAMMOCTD YHCIIOBOM MOCIEI0BATEILHOCTH KaK
CIEACTBUE  OIPAHMYEHHOCTM M  MOHOTOHHOCTH.  beckoHeYHO  Maible
nocineaoBareabHOCTH. Onepanuy ¢ 6ECKOHEYHO MaJIbIMU MOCIIE0BATETbHOCTAMHU.
[ToanmocnenoBarenbHOCTH. YacTuuHble npenensl. BepxHue, HWKHUE TPEAEbL.
Teopema bonbuano-Bernepmrpacca. @PyHaameHTanpHas IOCIEI0BATEIBLHOCTD.
Kputepuii Komm cxogumoctu nociaenoBaTeibHOCTH. [3, T. 1, r1. 3, . 3.1 — 3.8.]

3. Onpenenenue yucnoBoro psaa. Kpurepuit Komu cxogumoctu psiaa.
Heobxoaumoe ycnoBue cxomumoctu psgaoB. Omneparuu Haj psaamu. [IpuzHaku
CXOJAMMOCTH YMCIIOBBIX PsIOB. AOCOJIOTHO CXOASIIUECS PsSAbl. Y CIOBHO



cxondmuecs psabl. CoyeTaTeabHOE U MEPECTAHOBOYHOE CBOUCTBO PsAIOB. [3, T. 1,
ra 11, mm. 11.1 - 11.6.]

4, Onpenenenue npenena ¢pyHkuuu B Touke. CBoiicTBa mpesena.
OnHocroponHue npeaensl. [3, T. 1, nn. 4, mm. 4.1 — 4.3.]
S. Onpenenenue HENPEPHIBHOCTH B Touke. HenmpepbIBHOCTH CyMMBI,

pa3HOCTH, MPOU3BEICHUS W YaCTHOTO HENpPephIBHBIX (PyHKIMA. HempepbiBHOCTH
cinoxHo (ynkmuu. HempepsiBHOCTH ciieBa u crmpaBa. Kmaccudukamms To4ek
pa3pbiBa. beckoHeuHo-Manble U OeckoHEuHO-OomnbiMe ¢yHKIuH. CpaBHEHHE
OeckoHeyHO ManbiX GyHKIUE. Teopema CyliecTBOBaHUS M HEMPEPHIBHOCTH
obpartHoit ¢pyHkumu. [3, T. 1, rn. 4, . 4.2 — 4.5.]

6. PaBHomepnas HenpepblBHOCTb. Teopema Kanrtopa. Teopemst

Beiiepmitpacca 0 HENpepbIBHOW HA OrPaHUYEHHOM 3aMKHYTOM MHOECTBE
¢ynkun. Teopema Komin o mpoMeKyTOYHOM 3HAYEHHH.

7. Onpenenenue NpPOU3BOAHON. MeEXaHMYECKM M TE€OMETPUYECKUI
cMbIca mpou3BoaHON. Omnpenenenue ¢(yHKIUH, auddepeHnupyemMoil B TOUKE.
[Ipou3BonHass CyMMBl, pPa3HOCTH, MPOU3BEAECHUA, 4YacTHOro. Kpurepui
mupdepenuupyemocty  QpyHKuMM B Touke.  HeoOxomumoe — yciioBue
mupdepenuupyemoctn QpyHKuMu B Touke. Teopema o muddepeHunpyemoctu
cinoxHoi ¢pyHkuuu. Teopema o nuddepeHipyeMocty oopaTtHoit pyHkuuu. [3, T.
1, rm 5, om. 5.1 - 5.5.]

8. Ompenenenuss mpou3BOAHOW u aAuPdepeHITUpyeMOCTH (QYHKIIMM Ha
MHOKecTBe. [Ipou3BOjHBIE BBICHIMX HOpsAAKOB. Teopema O JIMHEWHOCTH
MPOU3BOJHOM N — ro mopsaka. Teopema O MPOU3BOJHOW N — IO MOPSAKA OT
npousBeaeHus (hopmyna Jlebuuna). Teopemsl nuddepeHInaTbHOr0 UCYUCTCHUS
(Depma, Pomms, Jlarpanmka, Komm). IlpaBuno Jlomurans. Teopema Teitnopa-
Jlarpanxka. JlokanbHbld  3KkcTpemyM. llpumenHenue  auddepeHnnanbHOro
WCYHMCIICHUS] K HCCIEOBaHUI0 (PYHKIMU (BO3pacTaHue, yObIBaHHUE, DKCTPEMYM,
BBIIYKJIOCTh, TOUKH Iepernda, acuMnrotsl). [3, T. 1, rr. 5, mm. 5.6 — 5.11.]

Q. [TepBooOpaznas. Heonpenenenuprit UHTErpal. CaoiicTBa
HEOIPEICIICHHBIX UHTErpalioB. [3, T. 1, ri. 8, om. 8.1.]

10. HuarerpanpHas cymma Pumana. HWarterpanmsabsie cymmbl [lapOy.
Bepxuuii u Hwkauil wuHTerpansl JapOy. Wurerpupyembie GyHKUMM U
onpeneneHHblid uHTErpai. Kpurepuit uarerpupyemoctu. Kiaccbl HHTErpupyeMbIx
¢dbynknuii. CBONCTBA ONMpEEICHHBIX UHTETPAIOB. Teopema 0 cpeaHeM 3HAYCHHH
JUISL ONIPEAEIICHHBIX MHTErpanoB. VIHTErpal ¢ MepeMEHHbIM BEPXHHUM MPEIEIOM.
®opmyna Hpiorona-JleiiOnuna. 3amena mnepeMeHHOW. HHTerpupoBanue 110
yacTsm. [IpunokeHue onpeaeneHHbIX HHTErpaios. [3, 1. 1, . 9, mm. 9.1 — 9.9.]

11. OmnpeneneHnne HECOOCTBEHHBIX MHTErpaJioB Ha  OECKOHEUHOM
IPOMEXKYTKE M Il HeOorpaHWYeHHBIX (yHKIu. Dopmyibl HHTErpajIbHOrO
VCYHUCIICHHUS] JJI1 HECOOCTBEHHBIX WHTErpajoB. JIMHEMHOCTh HECOOCTBEHHBIX



uHTerpasioB. IIpu3HaKu CXOOUMOCTH HECOOCTBEHHBIX MHTErpajioB. AOCOIIOTHO
cxoasmuecs uaTerpaisl. [3, T. 1, 1. 9, mm. 9.12 — 9.16.]

12.  Cxopsmmecs (GyHKIMOHATBHBIE MOCJIeIOBATEILHOCTH u
dbyHKUMOHATBHBIE  psiabl.  PaBHOMepHO — cxoasmmecss — (PYHKIIMOHAJIbHbBIE
MOCJIEOBATENBHOCTH M PSAbL. Y CIOBUS pPaBHOMEpPHOM cxomuMocTu. CBoiicTBa
PAaBHOMEPHO CXOASIIMXCS MOCIEN0BaTENbHOCTEW W psAAoB. MHTerpupoBanue u
mudepennrpoBanre (pyHKIUOHAIBHBIX MOCIEA0BATEIBHOCTEN U psAaoB. [3, T. 1,
nn. 9, mm. 9.12 — 9.16.]

13. Pamuyc u Kpyr CXOAMMOCTH CTENEHHOro psga. Teopema o
PaBHOMEPHOM CXOJMMOCTH cTerneHHoro psga. Cneactsus. [3, T. 1, . 11, nom.
11.11-11.13]

14. MmuoxecTtBa U TOYkd B R"™. Akcuombl MeTpuku B R". HepaBeHCTBO
Koum. IlocnemoBarenpHocT TOYeKk B R™. CXOAMMOCTb, OrPaHUYEHHOCTD,
(yHIAMEHTAIBHOCTh MOCIEAOBATEIbBHOCTH, HUX CBiI3b. Teopema boibliano-
Betiepmrpacca. [3, . 1, rr. 6, . 6.1 — 6.3.]

15.  Ompenenenne Komu u T'eiine HenpepbiBHOCTH GyHKIUU. Teopema
KanTtopa o0 paBHOMEpHOIl HENpPEphIBHOCTU. TeopeMa O CyHIECTBOBaHUU
MOBTOPHOTO Tpe/ieia U COBMAJCHUH €ro C JBOMHBIM IMpeAesioM (PYHKIIMU B TOYKE.
Touku paspeiBa. [3, 1. 1, 1. 7, . 7.1 — 7.3.]

16. Yacrtaas npousBogHas. Onpenenenue quddepeHIInpyeMOCTH B TOUKE.
Cs3p nuddepeHpyeMoCcT U HenpepbIBHOCTH. HeoOxonumoe U 10CTaTOYHOE
yCJIOBUE nuddepeHupyeMocTu (dyHKIUU. HenpepbIiBHOCTH u
muddepeHnupyemMocts cioxHON GyHkumu. [IpousBoaHas 1o HaIpaBICHUIO.
I'pamuent. Hudbdepennnan. ['eomeTpuyeckuii CMBICT YaCTHBIX TMPOU3BOHBIX.
KacarenpHast I10CKOCTh U HOpMaib. [3, 1. 1, r1. 7, . 7.4 — 7.6.]

17. TlpousBognsie U muddepeHnuans BBICIIMX MOPSAAKOB. Teopema o
HE3aBUCHUMOCTH CMEIIAaHHBIX MPOM3BOAHBIX OT Mopsaka IuddepeHunpyeMOCTH.
Juddepenmmanst cioxxHbIx QyHkuui. [3, 1. 1, 1. 7, . 7.7 — 7.10.]

18. HesBHble (yHKIMU. YCIOBHS CYIIECTBOBaHHS, HEMPEPBHIBHOCTH U
muddepeHnupyemMoct HesBHBIX GyHKIMA. [3, T. 1, 1. 7, mim. 7.16.]

19. ®opwmyna Teinopa ¢ octaTouHbIM WieHOM Jlarpamka. DKCTPEMyMBbI
JIOKaJBHBIA M yCJIOBHBIA. Hanbonbiiee n HauMeHbiniee 3HadeHue. [3, 1. 1, ti. 7,
. 7.13 — 7.15.]

20. Hurerpanbubie cymmbl [lapOy. BepxHuil W HIWKHUIA HWHTErpaibl
HapOy. HWurerpupyemble (QyHKIMU H ompeneiaeHHbl uHTerpan. Kpurepuit
uHTerpupyemoct. Kitaccel umHTerpupyemblx GyHKIHNA. CBOWCTBA KpaTHBIX
uHTerpamoB. Teopema O cpeaHeM B3HAUYEHUM [JI1 KPATHBIX HMHTETPAJIOB.
Wurerpansi, 3apucsime oT napameTpa. CBsi3b MEXITy KpPaTHBIMA M TTOBTOPHBIMU



UHTErpajaMu. 3aMeHa MEePEMEHHbIX B KpaTHOM HHTerpaie. [3, T. 2, ri. 12, nm.
12.1-12.8.]

21. Tlonatue riagkod W KYyCOYHO-TJIaJKOW KpuBou. OrmpeneneHue
KpUBOJIMHENHOrO nHTerpaia 1 tuna. OnpeaesieHne KPUBOJIMHEMHOTO0 UHTErpasia 2
TUIA. YCIIOBUSA HE3aBUCUMOCTH KPHUBOJMHEHHOTO HMHTErpaja 2 Tuna OT MyTH
uaTerpupoBanus. [IpusHak Tounoro muddepennmana. @opmyna ['puna. [3, 1. 2,
ri. 13, mm. 13.1 —13.5.]

22. Onpenenenus nudepeHInaIbHOr0 ypaBHEHHs 1-TO MOpsiiKa U ero
penieHusi. YpaBHEHUE pa3pelieHHOEe OTHOCHUTENIbHO Mpou3BoAHON. 3agaua Komwu.
['eoMeTpuyeckass HHTEpHpeTanus pemeHus IudQPepeHInaTIbHOro ypaBHEHUS.
TeopeMa cyilecTBOBaHMS U €IMHCTBEHHOCTHU pemieHus 3agaun Komm. Hekoropoie
UHTErpUpyeMble ciay4yau Au(pQepeHIuanbHoro ypaBHEHUs 1-To  mopsiaka
(YpaBHEHHE C pa3JEIAIOMMMUCS IEPEMEHHBIMU, JTUHEIHOE YpaBHEHUE, YPAaBHEHHE
bepHyinu, ypaBHeHue B MOJIHBIX auddepennmanax). [4, r. 1, no. 1 — 2, ro. 4, o
20.]

23. Omnpenenenus: auddepeHMaibLHOr0 ypaBHEHUS N-TO MOpsiKa U €ro
peuieHus. YpaBHEHHE PA3PELICHHOE OTHOCUTENBHO CTApLIEH IPOU3BOJHOM.
3agaua Komm. YpaBHeHuUs, 1OMyCKAIOIIKUE MOHWKEHUE Nopsaka. [4, . 1, nm. 4.]

24. Jluneiinpie auddepeHnranbable YpaBHEHH N-TO mopsaka. Pemenne
JUHENUHBIX OAHOPOJAHBIX JU(PPEpeHINATIbHBIX YpPAaBHEHHH 2-r0 MOpsAAKa C
NOCTOSHHBIMU KO3 dunenTamu. MeToa Bapualuy MPOU3BOJIbHBIX MOCTOSHHBIX
pEILICHUsT HEOAHOPOJHBIX YpaBHEHMN 2-ro0 mnopsaka. Kpaeele 3amaund mis
JMHEHHBIX TUu(depeHIHabHBIX YpaBHEHHUH 2-10 nopsaka. [4, r. 2, . 7 - 10.]

25. Cucrembl quHEHHBIX quddepeHInanbHbIX YpaBHeHU 1-r0 mopska.
HccnenoBanne CHUCTEMBbI JIMHEWHBIX JU(PEpeHIHaNIbHBIX YpaBHEHU 1-TO
NOpsZIKa C MOCTOSHHBIMU KO3 dunueHtamu. lloHATHE YCTOMYMBOCTH pELLIEHUS
cuctemsl. [4, rin. 2, . 14 - 16.]

Ha caMocTosiTennbHOE N3y4eHUE BEIHOCUTCS TAK)KE O3HAKOMIIEHHE C IMTAKETOM
NPUKIAAHBIX porpamMM Mathematica, ¢ nenbl0 NpUMEHEHHS TOYYeHHBIX 3HAHUN
JUISL  pelieHus 3afad  IuQepeHnralbHOr0 W MHTETPAIBHOTO HCUUCICHUS,
BEKTOPHOTO aHalin3a, pa3pabOTKM U peanu3aluyd aJrOPUTMOB  PELICHUS
MPUKIIAIHBIX 3a]1a4.

7. lanHble 1J14 y4eTa ycneBaeMocTu cTyaeHToB B BAPC

Ta6nuna 1.1 TabGauia MakCUMaJIbHBIX OAJIOB 1O BUJIaM Y4eOHOM JAesSTEILHOCTH.

1 2 3 4 5 6 7 8 9




Hpyrue
A

JTaboparopHusIl [pakTHUeCKH Camocrosre Bs:r}?}fgzn Buer | Tpomescyt
Cemect Jlexuu pHS[TIEﬂ p s JIbHAs TGIZ:TI/I oBAI y4eOHOW |  OuHas Hroro

p csa c3a pabota I:: JIesITeJIbH |aTTeCTallHs

0CTH

1 10 0 10 10 0 30 40 100
2 10 0 10 10 0 30 40 100
3 10 0 10 10 0 30 40 100

IIporpaMmma oneHMBaHHUsI Y4eOHOM esITeJILHOCTH CTyAeHTa 3a 1 cemecTp:
Jleknuu
[TocemaeMocTh, OIPOC, AKTUBHOCTH U AP. 32 oJiuH cemecTp — oT 0 1o 10 Gasos.
Kputepun onieHku:

. MeHee 25% — 0 6ayIoB;

. oT 25% 1o 50% — 2 6amos;

. oT 51% no 75% — 4 6amos;

. ot 76% no 100% — 10 6ammos.

JlaGopaTopHble 3aHATUA
He npenycMoTpeHBI.

IIpakTuyeckue 3aHATHS
KOHTpob BBIMOJIHEHUS! IPAKTUUECKUX 3aJaHUN B TE€YEHUE OJHOTO CEMeCTpa — OT
0 no 10 GamnoB, mMpoBepsETCs MPABWIBHOCTH BBITIOJIHEHUS PAOOTHI U TOYHOCTH
MOJTYYEHHBIX 3HAUYCHUI.
Kpurepun ouenku:

. Menee 25% — 0 6ayIoB;

. oT 25% 1o 50% — 5 6amoB;

. oT 51% no 75% — 5 6amos;

. ot 76% no 100% — 10 6anoB.

CamocrosiTeibHas padora
OnenuBaercs KadecTBO JOMAIIHUX padoT, TPOBEpPSETCS
oOpMIICHUH U TIPaBUIBLHOCTD BhIMoJHEeHUs — oT 0 10 10 Ganos.
Kpurepun ouenku:

. MmeHee 25% — 0 6anioB;

. oT 25% 1o 50% — 4 6amos;

. oT 51% no 75% — 8 6amos;

. ot 76% no 100% — 10 6anios..

IrrpaMOTHOCTL B

ABTOMAaTH3MPOBAHHOE TECTHPOBAHUE
He npenycmorpeno.



Jlpyrue BubI Y4eOHOH JesITeIbHOCTH
Buapl yueOHOM 1esITENIHbHOCTH, HE BOIICANINE B TIPEABIIYIINE KOJTOHKHA TaOIUIIBI —
ot 0 1o 30 Gasyu1oB.
1. KonTposnbHbie paboThI
2. YCTHBIN KOHTPOJIb 3HAHUM
Kputepuu oueHku:
. MeHee 25% — 0 6ayios;
. oT 25% 1o 50% — 10 6aos;
. ot 51% no 75% — 20 6aios;
. ot 76% mo 100% — 30 Gamnos.
IIpomexxyTounasi arrectauusi (3k3aMeH) — ot 0 10 40 6aL10B.

[IpoBomuTcs 1O WHHUIIMATHBE JCKaHaTa, OOBIYHO B CEPEIMHE CEeMEeCTpa,
YYHUTBIBACTCSI UTOTOBAS MOCEIIAEMOCTh HA MOMEHT IIPOBEICHMS, X0/ BHITIOTHEHUS
¥ KOJIMYECTBO 3aBEPIICHHBIX JAOOPATOPHBIX pabOT, aKTUBHOCTh CAMOCTOSITEIIBHON
paboTHI.

33-40 0aJ1J10B — OTBET HA «OTJIMIHO;

25-32 6aJJ10B — OTBET Ha «XOPOIIIO»;

16-24 6a/1J10B — OTBET Ha «YJOBJICTBOPUTEIHLHOY;

0-15 6a/1J10B — HEYIOBJICTBOPUTEIILHBIN OTBET.

Takum 0Opa3zoM, MaKCUMaJIbHO BO3MOKHAass CyMMa OaJiJIOB 3a BCE BUJbI YUEOHOU
JESITEIbHOCTH CTY/ACHTA 3a TMEPBBIM ceMecTp Mo AUCHHILIHHE «MaTreMaTHkKay
cocrasisieT 100 6anos.

Tabauuna 2.2 Tadauna nepecyera MoJy4eHHOM CTYAEHTOM CyMMbI 0aJ/U10B MO
aucHUILInHe «MaTeMaTuKa» B OLEHKY (3K3aMeH):

6onee 90 6anos COTJIMYHO»

ot 80 mo 89 Ganios «XOPOIIIO»

ot 64 o 79 Ganos «YJIOBJIETBOPUTEIBHO
MeHbIIe 64 6aIoB «HEYJIOBJIETBOPUTEIIBHO»

IIporpamma oneHuBaHUs Y4eOHOM AeSITeJIbHOCTH CTY/IEHTA 3a 2 ceMecTp:
Jleknuu
[TocemaeMocTh, OMPOC, AKTUBHOCTH U JAP. 32 0JIuH cemecTp — oT 0 1o 10 Ganos.
Kpurepun ouenku:

e wMeHee 25% — 0 6annoB;

e 0T 25% 1o 50% — 2 6annos;

e 0T 51% 1o 75% — 4 6annos;



e 0T 76% 1o 100% — 10 OanoB.

JlaGopaTopHble 3aHATUA
He npenycmoTpensl.

IIpakTnyeckue 3aHATHS
KOHTpoIb BBINOJIHEHUS PAKTUYECKUX 3aJaHUl B TEYEHUE OJHOTO CeMecTpa — OT
0 no 10 GamioB, mpoBepsieTcs MPaBUIBHOCTh BBHITIOJIHEHUS paOOThl U TOYHOCTh
MOJTYYEHHBIX 3HAUYCHHI.
Kputepun onieHku:

. MeHee 25% — 0 6ayios;

. oT 25% 1o 50% — 5 6amos;

. oT 51% no 75% — 5 Ganos;

. oT 76% 1o 100% — 10 Gayios.

CamocrosiTesibHast paboTa
OnenuBaeTcs KadecTBO JOMAIIHUX paboT, TPOBepsAETCS TPaMOTHOCTh B
o(OpMIICHUH U TIPaBUIBLHOCTD BbINOJHEHUs - oT 0 10 10 Oanos.

Kputepun onenku:

. MeHee 25% — 0 6ayioB;

. oT 25% 1o 50% — 4 6amoB;

. oT 51% no 75% — 8 6amos;

. oT 76% no 100% — 10 6amoB.

ABTOMATH3HPOBAHHOE TECTHPOBAHHUE
He npenycmoTpeno.

Jlpyrue Buabl y4eOHOM AeSITeJIbHOCTH
Bunpl y4yeOHOW JesATENbHOCTH, HE BOIIECAUIME B MPEAbIAYIIHE KOJOHKU
tabymmuel — ot 0 1o 30 Gayuios.
1. KoHnTpoJsibHbIE pabOTHI
2. YCTHBIN KOHTPOJIb 3HAHUM

Kpurepuun ouenku:
. Menee 25% — 0 6ayIoB;
. oT 25% 1o 50% — 10 6aios;
. oT 51% no 75% — 20 6aios;
. oT 76% 1o 100% — 30 Gayuios.
IIpome:xkyTounas arrecrauus (3k3amen) — ot 0 10 40 6anos.

[TpoBoaMTCS TI0 HWHUIMATHBE JeKaHaTa, OOBIYHO B CEpPEAMHE CEMECTpa,
YUHTBHIBACTCSI HTOTOBAs MOCEIIAEMOCTh HAa MOMEHT IPOBEICHHUS, X0/ BBIMOJHCHHUS
U KOJIMYECTBO 3aBEPIICHHBIX JA0OOPATOPHBIX padOT, aKTUBHOCTh CAMOCTOSITCIIBHOM
paboTHI.

33-40 0aJ1J10B — OTBET HA «OTJINYHOY,



25-32 0aJ110B — OTBET Ha «XOPOIIO»;
16-24 6a1J10B — OTBET Ha «YyJIOBJIICTBOPUTEIILHOY;
0-15 6a1J10B — HEYJOBJIETBOPUTEIBHBIN OTBET.

TakuM 00pa3zoM, MAKCUMaJIbHO BO3MOXKHAs cyMMa OajlJIoB 3a BCE BUAbI yueOHOU
JEATEIBHOCTH CTYACHTa 3a BTOPOM CEMECTp IO IUCHMIUIMHE «MareMaTuka»
coctasisger 100 6anos.

Ta6auua 2.2 Taduua nepecyera MOJy4eHHON CTYAEHTOM CyMMbI 0aJ1JI0B IO

AUCHUILINHe «MaTeMaTHKa» B OLIEHKY (3K3aMeH):

6onee 90 6anoB COTJIIMYHO»

ot 80 10 89 6amios «XOPOIILIO»

ot 64 o 79 Ganos «YJIOBJIETBOPUTEIBHO
MeHblIe 64 6aoB «HEYJIOBIIETBOPUTEIIBHO

IIporpamma oueHUBaHUS Y4eOHOM AeSATEJIbHOCTH CTYIeHTa 3a 3 cemecTp:
Jleknuu
[TocemaeMocTh, OIPOC, AKTUBHOCTH U AP. 32 0JiuH cemecTp — oT 0 1o 10 Gamos.
Kputepuu oueHku:

e MeHee 25% — 0 6annos;

e 0T 25% 1o 50% — 2 6annos;

e 0T 51% 1o 75% — 4 6anios;

e 0T 76% mo 100% — 10 6amos.

JlabGopaTopHble 3aHATUA
He npexycmoTpeHsl.

IIpakTHyeckune 3aHATHS
KOHTpoIb BBIMOJIHEHUS! TPAKTUUECKUX 3aJaHUN B TE€YEHUE OJHOTO CeMecTpa — OT
0 no 10 GamioB, mpoBepsieTCs MPaBUIBHOCTh BBITIOJIHEHUSI paOOThl U TOYHOCTh
MOJTYYEHHBIX 3HAUYCHUI.
Kpurepun ouenku:
e wMeHee 25% — 0 6annoB;
e 0T 25% 1o 50% — 5 G6annos;
e 0T 51% nmo 75% — 5 Gamnos;
e ot 76% no 100% — 10 6anos.
CamocrosiTeibHas padoTa
OnenuBaeTcs KadecTBO JOMAIIHUX padoT, TPOBEpsAETCS TPaMOTHOCTh B
oOpMIICHUH U TIPaBUILHOCTD BhImojHeHUs — oT (0 10 10 Gasios.
Kpurepun ouenku:
. MeHee 25% — 0 6amos;
. oT 25% no 50% — 4 6amos;
. oT 51% no 75% — 8 6amos;
. ot 76% 1o 100% — 10 Ganos.
ABTOMATH3HPOBAHHOE TECTUPOBAHUE



He npenycmorpeno.

Jlpyrue Buabl y4eOHO AeiTeJIbHOCTH
Bunbl yueOHOM AesTeNbHOCTH, HE BOIIEAIINE B MPEIbIIYIINE KOJTOHKH TaOIUIIbI —
ot 0 1o 30 Gasyu1oB.
1. KonTposnbHbie paboThI
2. YCTHBIA KOHTPOJIb 3HAHUM
Kpurepun onenku:
. Menee 25% — 0 6ayioB;
. oT 25% 1o 50% — 10 6aos;
. oT 51% no 75% — 20 6aos;
. ot 76% no 100% — 30 6amnoB..
IIpome:xkyTounas arrecrauus (3k3amen) — ot 0 10 40 6anmos.

[IpoBoauTCs 1O UWHUIMATHBE JE€KaHaTa, OOBIYHO B CEpPEAMHE CEMECTpa,
YUUTBIBAETCSI UTOTOBAsl MOCEIIAEMOCTh HA MOMEHT IPOBENIEHUS, X0 BHIIIOJIHEHHUS
Y KOJIMYECTBO 3aBEPILECHHBIX J1a00paTOPHBIX pabOT, AKTUBHOCTh CAMOCTOSATEIbHON
paboTHI.

33-40 60a1J10B — OTBET HA KOTIAYHOY;

25-32 0a/1110B — OTBET Ha «XOPOIIO»;

16-24 6a)110B — OTBET HAa «YJOBJIECTBOPUTEIHLHON;

0-15 6a/510B — HEY1OBJIETBOPUTENIbHBIN OTBET.

Takum oOpa3zom, MaKCUMaJIbHO BO3MOKHAsi CyMMa OaJijIoB 3a BCe BUJbI YUCOHOU
NESATETLHOCTH CTYJICHTAa 3a TPETUM CeMEecTp Mo aucuuIuinHe «MaTemMaTukay
cocrasisier 100 Gamios.

Tadamma 2.2 Tabauna mnepecyera MNOJYYEHHOH CTYJIE€HTOM CYMMbI

0a/J10B N0 AucHUILINHEe «MaTeMaTuKa» B OLlEHKY (3K3aMeH):

90-100 GayoB OTtnu4HO
75-89 6amnos Xoporo
51-74 Gannos Y 10BNETBOPUTENBHO

0-50 6anma HeynosnerBopurenbHO




8. Yuebno-meroanteckoe u undopmannonnoe obecrneverne AnCHINIHIbI.
a) IMTeparypa:

I, Tep-Kpukopos, Asexcanap MapreiHosnu.  Kype  MareMaTuueckoro
aHaiu3a [DuekTpoHHbIl pecype] : yuebnoe mocobue / A. M. Tep-Kpukopos, M. U.
[labynun. — 2. - Mockea : M3aaressetBo GU3MKo-MaTeMaTHIeCKO aureparypsl, 2001, -
669 c. - b ObC HUudpa m.

2. I'yibko 10.A. Marematnuecknit ananus [Dnexrponnstii pecype] : yueGroe

/

nocodue / - Boarorpan : Boarorpaacknit nnerutyr 6usneca, Bysosckoe ofpazosanue,

2008. - 151 c. -ISBN 978-5-9061-7230-3 : b. u. Kunra Haxoautes B GazoBoii Bepcui

OBC IPRbooks.
0) nporpammuoe obecnevenne u Murepuer-pecypcenl %

Jluyensuonnoe npoepammmoe obecneyenue:

I. onepauponnas cucrema Windows 7, win Gosiee 110311851 Bepeust

2. Microsoft Office Word, Microsoft Office Excel, Microsoft Office PowerPoint.
Hrmepnem-pecypcot:

1. www.sgu.ru

2. ®uxreHrosbl, ['puropnit Muxaitnosny. OCHOBBI MaTEeMaTHYECKOr0 aHAIN3A
[Dnexrponnpii pecype] / I'. M. ®uxtenronsit. - Cankr-IlerepGypr: Jlaus. - ISBN 978-5-
8114-0010-8.

YU.1: yueOrux / I'. M. duxrenronsu. -11-e usa., crep.- Caukr-IletepGypr : Jlans,
2019. - 444 c.- ISBN 978-5-8114-0190-1 : B. 1n. Kuura u3 komieximu Jlanb-
Maremaruka.

3. ®uxrenronsll, ['puropuii Muxaitnosuu. OCHOBBI MATEMAaTHUYCCKOIO0 aHAIN3a
[Dnexrponnsiii pecype] /I'. M. ®@uxrenrosnsit. - Cankr-IlerepGypr: Jatb.

Y4.2: yuebnuk. - Mocksa: Jlaup, 2019. - (Creunansuas jguteparypa) (YaeGHukn
et By30B). - ISBN 978-5-8114-0010-8 : B. u. 95C JIAHb



9. MaTepuajbHO-TeXHHMYECKOe o0ecriedeHne TUCIUIINHBI

Jnsa mpoBeneHus 3aHATHM 1O AUcCLUIUIMHE «MareMmartnka», NpeayCMOTPEHHON
yuebHsiM TuiaHoM OOIIl, umeercss HeoOxonuMas MaTepHaIbHO-TEXHMYECKas 0asa,
COOTBETCTBYIOIIAsA JIEUCTBYIOIIMM CAHUTAPHBIM W MPOTHUBONOXKAPHBIM IIpaBUjaM U
HOpMaM:

— JIeKUMOHHAs ayAWTOpUsS, OCHAIEHHAs MYJIbTUMEIUNHBIMU IPOECKTOPAMU,
MapKEPHBIMU TOCKaMU JJIs1 JEMOHCTPALUK y4eOHOr0 MaTepuarna;

—  CHECHMAIIM3UPOBAHHBIE  KJIACCHI, IPEAHA3HAYEHHBIC JUI  IPOBEACHUSA
IIPaKTUYECKUX 3aHATHH;

— OubnuoteuHbli  (POHA, YKOMIUIEKTOBAHHBIM  TMEYATHBIMU  W3JIaHUSMU,
MEPEYUCIICHHBIMU B pazjiene § B HE0OXO0AMMOM KOJIMYECTBE; DJIEKTPOHHAs OMOIHNOTEKa;

— CHEIHMAIbHO OO0OpYJOBaHHbIE IOMEIIEHUS MJII CaMOCTOSITENIbHOM pPabOThI
00y4aroInXCsi ¢ KOMITBIOTEPHBIM 000PYAOBaHUEM U JOCTYIIOM K ceTh HTepHeT.

[Iporpamma coctaBiena B cooTBeTcTBUU ¢ TpedoBanusimu OI'OC BO mo
HarnpasiieHnto nmoarotoBku 09.03.03 «lIpuknagnas mHDOpMATHKA» U aKTyaIU3UpPOBAHA
Ha 3acelaHuu Kadeapbl Teopuu (QYHKIHMHA M CTOXAaCTHYECKOTO aHamu3a oT 28 ampens
2023 roga, mpoTtokos Ne 14,

Astop: npodeccop kapenpst TOUCA, a.¢.-M. Hayk I1.A. Tepexun.
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