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1. Ileau ocBOeHMSI TUCIUILITHHBI
[enmsamu ocBoeHUs OUCHUIUIMHBL «MaTemaTuka» SBISIOTCA HW3YUYEHUE

OCHOBHBIX TIOHSTHH MAaTEMaTHYEeCKOTO aHalW3a W TPUOOPETCHHE KOHKPETHBIX
MPAKTUYCCKNX  HABBIKOB HMX TNPUMEHEHHWS, HEOOXOAMMBIX B  Oymymen
npo¢eCcCuOHATBHON IS TEIHLHOCTH.

2. Mecto aucuumiannbl B cTtpykrype OOII

HNucuumnuaa «Matematuka» (b1.0.04) BxoauT B o00si3aTeNbHYIO 4YacThb
brnoka 1 «ducuumnunsl (Moxynu)» yudeOHoro ruiana OOIl mo HampaBieHHUIO
noarotoBku 09.03.03— Ilpuxnagnas unpopmaTuka.

JUis ycrienmHoro yCcBOGHHsI Kypca HEOOXOJIHMMO MpEeABApUTENbHOE H3yUeHHUE

Moxaynel — BBenenue B yueOHbIM npouecc. Marepuan Kypca Aajee HCIONIb3yeTcs
npu u3ydeHun KypcoB: MHpopmartuka u mporpammupoBanue; MaremaTuueckue
OCHOBBI KOMIIBIOTEPHOH rpaduku; MeTo1bl KOMITBIOTEPHOT'O MOJICTTUPOBAHHUS.

3. Pe3yabTaThbl 00y4eHUsl MO JUCIUIINHE

Kon u nHaumenoBanue Kon u nHaumeHnoBanue Pe3yabTaThl 00yueHust
KOMIEeTeHIIUU HHIUKATOPA (MHAMKATOPOB)
AOCTHKEHHs KOMIIeTeH M
YK-1. Crocoben | 1.1 B.YK-1. Ananusupyer | 3HaTh:
OCYIIECTBIAT MIOUCK, | 3aJa4dy, BBLAEISISI ee 0a30BbIe | -  TIOCTAHOBKY  OCHOBHBIX  3a1ad
KPUTUYECKUH aHAJM3 U | COCTABIIAIONIHE. MaTeMaTH4YecKoro aHaiu3a, TEOpUHu
CUHTE3 nHpopmaruu, | OcymiecTBIseT npenenoB, AUPQGEpeHIInaTbHOTO U
OPUMEHSTh  CHUCTEMHBIN | JEKOMIIO3UIIMIO 331a4H. UHTETPAIBHOTO  HMCYUCICHMHA IS
MOAXON ISl  PElICHUs byHKIHiA OHOU u MHOTHX
MOCTABJICHHBIX 337124 NEPEMEHHBIX.
Ymers:

- aHaJIM3UPOBATh 3a/1a4yM, BBIJENSS ee
0a30BEIE COCTABIIAIOIINE;

- OCYIIIECTBIIATH JIEKOMITO3UITHIO
3aJ]a4H.

Baagern:

- HaBBIKAMU aHAJN3a M JCKOMITO3HIINH
3aJa4 C ITIOMOINBI0 MaTeMaTHYECKUX

METO/IOB.
2.1 B.YK-1. Haxomur wu | 3narts:
KPUTHYECKH aHAJM3UPYET | - OCHOBHBIC MCTOYHHKH HH(OpMAIHH,

nH(pOpMaIUIo, HEOOXOIUMYI0 | HEOOXOIUMOW JUIsl pEIICHUs 3aaad B
JUTSL PENICHHS] TOCTaBJIECHHOW | 00JacTH MaTreMaTHYecKOro aHau3a,
3a1a4u. TEOpUH MPEIETOB,
G GepeHINaTbHOTO U UHTETPATBLHOTO
WCUYUCICHUH Ui (YHKIUHA OAHOW |
MHOTHX TIEPEMEHHBIX.

YMeTh:
- TOTOBUTH 0030pbI Hay4HOU
J'II/ITepaTypr n SHeKTp OHHBIX

nH(pOpMaIMOHHO-00pa30BaTEeILHBIX
PECYPCOB, HEOOXOAMMBIX JIJISI PEIICHHMS
MTOCTABJICHHOH 3a]1a4yH.




Baaners:

- HaBBIKAMH KPHUTHUYECKOr0 aHaIHu3a
nHpopmarumy, HEOOXOOUMOR A
perieHus 3a/1a4 B obnactu
MaTEeMaTHYECKOr0  aHajiu3a, TEOpUHU
npenenoB, AuQQepeHunanbHOro U
UHTETPAIBHOTO  WCYUCICHHH IS
byHKIUI OJIHOU u MHOTUX
NIEPEMCHHBIX.

3.1 B.YK-1. PaccmarpuBaer
pa3IuuHbIe BapHUAHTHI
peleHns 3aJadd, OLCHHBas
ux JIOCTOMHCTBA u
HEJIOCTATKU.

3HaTh:

- OCHOBHBIC AHAJIUTHYECKUE METOJbI
pemeHuss  3aJad = MareMaTU4ecKoro
aHanm3a, TEOPHH IPEIETIoB,
TuddepeHnnanbHOro ¥ MHTErpagbHOrO
UCUUCIIEHUH JuId (QyHKIMH OJHOH M
MHOTHX TT€PEMEHHBIX.

Ymers:

- pemaTth 3a/1a41, COMPOBOXKIAIOIINECS
MpeeTbHBIMU nepexoIamH,
muddepeHIUpoBaTh U MHTETPUPOBATH
CIIOKHBIE  (DYHKIMHM,  TPUMEHATH
muddepeHnnaIbHOe U WHTETPAIBHOE
HCUHNCIICHUE K HCCIIEIOBAHUIO
byHKIIHH, pemrath
g depeHnnatbHbIe ypaBHEHUS
NPOCTEHIINX THIOB, HMCCIEIOBaTh Ha
YCTOWYMBOCTh ~ PELICHHE  CHCTEMBI
g depeHInaTbHBIX ypaBHEHUI
MPOCTEMNIIETO TUTIA.

Bianers:

- HaBBIKAMH BBIOOpPa ONTHMAIBHOTO
peleHust A MOCTaBJICHHBIX 33/1a4 B
00JIacTH  MaTeMaTU4ecKoro aHajm3a,
TEOpUU IpeesioB,
Qg QepeHInanbHOro U HHTErPabHOTO
UCYHCICHUH s (YHKIMA OXHOH U
MHOTHX ITePEMEHHBIX.

41  Bb.YK-1. TI'’pamortHo,
JOTUYHO, apryMEHTHPOBAHHO
dbopmupyet COOCTBEHHBIC
CYXJICHHS u OLICHKH.
Otnuyaer (akTel OT MHEHHIA,
WHTEepHpeTaluii, OLEHOK H T.
. B PacCyXACHUSX IPYrux
YYaCTHUKOB JIESITETbHOCTH.

3HAaTh.

- OCHOBHBIC ()aKThl MaTEMaTHYCCKOTO
aHam3a, TEOpUH MpeeIoB,
G GepeHINaTbHOTO U UHTETPATBLHOTO
WCUYUCICHUH Ui (YHKIUHA OAHOW |
MHOTHX TIEPEMEHHBIX.

VYMeTn:

- TPaMOTHO, JIOTUYHO,
apryMEeHTUPOBAHHO (hopMupoOBaTH
COOCTBEHHBIC CYXKICHHUS M OIICHKA B
obnactu MIPUMEHEHUS TEOpUHU
KoJIeOaHUi K MOJETUPOBAHUIO
MIPOIIECCOB B OHMOMEXaHUYECKUX
CHCTEMAX;




-omMuyarh  (akTel  OT  MHEHUH,
WHTEpIpeTaluii, OIEeHOK U T.J. B
pacCyKAEHUsIX JApPYIMX Y4aCTHUKOB
JeSITEeNbHOCTH.

Bnagers:

- HaBbIKaMH bopmupoBaHUs
COOCTBEHHBIX CYKJIEHHUH U OLIEHOK B
00JIaCTM  MaTeMaTU4ecKoro aHaju3a,
TEOpUU IIPEIENOB,
(g depeHInanbHOro ¥ UHTErpajbHOr0
UCUUCIIEHUHN Uil (QyHKUMHA OIHOH U
MHOTHUX IT€PEMEHHBIX;

- HaBBIKAMHU I'PaMOTHOT0, JIOTUYHOT'O U
apryMEeHTHPOBAHHOTO U3JI0KEHUS
CBOGH  MO3MLMHM IO  BOIpOCaM
MaTeMaTUYEeCKOro  aHalInu3a, TEOpUHU
npenenoB, AUPQEpeHnanbHOrO0 U
MHTETPAIBHOTO  HMCYUCICHMHA s

byHKIIHI OJTHOM u MHOTUX
EPEMEHHBIX.
5.1  B.YK-1. Onpenenser u | 3HaTh:
OLICHUBAET MPAKTUYECKue | - OCHOBHBIE BOIIPOCHI
MOCIIE/ICTBHS BO3MOXHBIX | MATEMAaTHYECKOTO0 aHajiu3a, TEOPUHU

pELICHU 3a1a4u.

npenenoB, AUGQGEpeHIInaTbHOTO U
UHTETPAJIbHOTO  WCYUCICHUH Ui

byHKIHIA OJITHOM u MHOTHX
HePEeMEHHBIX u METOIBI ux
WCCIICZIOBAHNSI.

Ymers:

- MyOJINYHO TIPE/ICTABIIATH PE3yAbTATHI
peLIeHNsT KOHKPETHOM 3a/1a4u.

Biaagern:
- HaBBIKAMU onpeseneHus u
OLIEHHUBaHUA MPAKTUYECKUX

MOCHEACTBUI BO3MOXHBIX PENIEHUN
3aJa4 = MaTreMaTHYeCcKOro  aHaliu3a,
TEOpUH MPEIETOB,
G depeHINaTBPHOTO U HHTETPATBLHOTO
UCYHCICHUH s (YHKIMA OXHOH U
MHOTHX TI€PEMEHHBIX W METOABl HUX
HCCJIEIOBaHUS.




OIIK-1. Cnocoben
MPUMEHSTh
€CTECTBCHHOHAY4YHbIE H
00IIenHKEHEPHBIE
3HaHUS, METOJIBI
MaTeMaTH4YeCKOro
aHanmza u
MO/JICITUPOBAHUS,
TEOPETUYECKOrO u
AKCIIEPUMECHTAIBHOTO
WCCIICIOBAHHS B
npoheccroHaTbHON
JIeSITEIbHOCTH.

1.1 B.OIIK-1.  Hcnons3yer
OCHOBBI MaTeMaTHKH, (PU3NKH,
BBIYUCIIUTEIBHON TEXHUKU U
MPOrpaMMHUPOBaHUS.

3HaTh:

- ONpeNeNeHUsT OCHOBHBIX ITOHATUHN
MaTeMaTu4ecKoro aHau3a,
(GOpMYyNMHpPOBKM W  JO0Ka3aTeIhCTBA
TEeopeM TEOpHHU IpeEesoB,
(g depeHnanbHOro ¥ UHTErpabHOr 0
UCUUCIIEHUHN Uil (QyHKUMHA OIHOUH U
MHOT'HX NT€pPEMEHHBIX.

YmMmern:

- pelaTh 3a/1a4u, CONPOBOXKIAOIUECS
npeaeabHbIMU nepexonamu,
muddepeHunpoBaTh U HMHTEIPUPOBATH
CIIOKHBIE  (DYHKIMM,  NPUMEHATh
muddepeHnanbHOe U MHTErpajibHOE
HCUHNCIICHUE K HCCIIEIOBAHUIO
byHKIMH, pelaTh
muddepeHnnanbHble ypaBHEHUS
OPOCTEHIINX THIOB, MCCIEIOBaTh Ha
YCTOWYMBOCTh ~ PEIICHHE  CHCTEMBI
b depeHIaTbHBIX yYpaBHEHUI
IIPOCTEUIIETO TUIIA.

Baagern:

- METOaMH  pelleHus  3a1ad
npodecCHOHAIBHON  IESTETBHOCTH  C
IIOMOLIBIO aIIapaTa MaTeMaTH4eCKOro
aHaIu3a;

- MaTeMaTH4ECKUMHA HaKeTaMu
IPUKIIaIHBIX IPOrpaMMm UL
pa3pabOTKH U peaau3aluy alropuTMOB
pelieHust 3a1ad  IpodeccroHanbHON
JEATENBHOCTH.

2.1 B.OIIK-1. Haxonut
peteHus CTaHIAPTHBIX
poheCCHOHANBHBIX 3a1ad ¢
MIpUMEHEHUEM
€CTECTBEHHOHAYYHBIX u
OOILIEMH)KEHEPHBIX ~ 3HAHUIA,
METOZOB  MaTeMaTHYECKOIro
aHaJIM3a U MOACTHPOBAHUSI.

3HaTh.

- OMpeJeNieHNs] OCHOBHBIX TMOHSATHN
MaTEeMaTHYECKOI0 aHaJn3a,
GOpMYITMpPOBKH W J0OKa3aTelbCTBa
TeopeM TEOpHUH MPEIeIIoB,
G depeHInaTbHOTO U UHTETPATBLHOTO
WUCYHCICHUH s (YHKIMA OXHOH U
MHOTHX TI€PEMEHHBIX.

YMmern.

- TpPUMEHATh W MOIU(UIHUPOBATH
METOIBI g depeHInaTbHOTO u
HHTETPAITBHOTO HACYHUCIIEHUS u
BEKTOPHOTO aHajM3a JUIi MOCTPOCHUS
MaTeMaTHYECKUX MoJelen npu
peleHun CTaHJIapPTHBIX
poeCCHOHANTBHBIX 3a/1a4.

Baanern:

- HaBbIKAMU TPUMEHEHHUS METOJI0B
T depeHInaIbHOr0 ¥ HHTErpaIbHOrO
UCUMCIICHUS] U BEKTOPHOIO aHajIu3a
JUIS  TIOCTPOEHUST ~ MaTeMaTUYEeCKHX
MoJieNield P PEIIeHUU CTaHJAPTHBIX
npodeCCHOHANbHBIX 3a/1a4.




3.1 _B.OIIK-1.
MPOBOJIUTh TEOPETHUECKOE H
JKCIIEPUMEHTAIbHOE
HCCIIeIOBaHHE

npodeccruoHaTLHON

JACATCIIbHOCTH.

Crocoben

00BEKTOB

3HATL:
- OMNpENEIICHUS OCHOBHBIX TOHSATHH

MaTeMaTHYECKOTO aHanumsa,
(GOpMYyNMHpPOBKM W  JO0Ka3aTeIhCTBA
TeopemM TEOpUHU MPECIIOB,

T depeHnanbHOro U HUHTErPaIbHOIO
UCUUCIIEHUHN Uil (QyHKUMHA OIHOUH U
MHOT'HX NT€pPEMEHHBIX.

YMmern.

- NOPUMEHATh CHUCTEMHBIA MOAXOI U
MATEMATHYCCKHC METOAbI B
HCCJICIOBAHUH 00BEKTOB
poeCCHOHANBHON 1eATETHHOCTH.
Baanern:

- HaBBIKaMH HpI/IMCHCHI/IH
MATEMATHYCCKHUX METOI0B JJISL
HCCIICIOBAHUS 00BEKTOB

poeCCHOHANBHON IeATEIHPHOCTH

4. CTpyKTYpa ¥ cofep:KaHue TUCIUIIUHBI

OO6mast Tpy1I0€MKOCTh JUCHUIUIUHBI COCTaBIsIeT 19 3aueTHBIX eauHUI], 684

qaca
. Dopmul
Buowl yueonoii pabomeot,
meKyuyezo
SKIIIOUAA CAMOCH OSAM ENILHYIO
KOHmMponsn
paoomy cmyoenmos u
cneeaemocmu
No Heoens mpyooemkocms (8 uacax) y
Pazoen Cemec (no neoenam
n/ cemecm
oucyunIuHbl mp cemecmpa)
n pa 2
2 Dopmol
3 S 3 = NPOMENCYMOUHO
S 288 R 3 .
5 S 3 < O = u ammecmayuu
= g S Z (no cemecmpam)
<) <
1 2 3 4 5 6 7 8 9 10
1 | Beenenue 1 1 2 2 - 2 -
Yucnossie Ompoc, nmpoBepka
MOCJIEI0BATEIILHO BBITIOJTHCHHS
2 ! 1 23 | 3|3 |- | 4] -
ctu. Teopus JIOMaITHEro
MpeeIioB 3alaHus
Omnpoc, npoBepka
BBITIOJTHEHUS
3 | Yucnosble psasl 1 3,4 3 3 - 5 -
JIOMAITHEro
3aaHus
IIpenen KLAU - -
4 | Hpenen yHki 1 4,5 2 | 2 4 KomTposbHas
B TOUKE.




HenpepbiBHOCTB 1
pa3pbIBbI
(YHKIIH B TOUKE

paborta

Ormpoc, nmpoBepka

HenpepsiBHOCTB
o 6 BBIIOTHEHUS
KIIMHM Ha
i JIOMAIIHETO
MHOYECTBE
5 3aaHus
[IpousBoaHas u
uddepeHmpyem 6,7,8,9, KonTpopHast
6 | OCTE GyHKIMH B 10 pabora
| Touxe
Ompoc, mpoBepka
Hubdeperuupyem poc, TpoBep
BBITTOTHEHUS
OCTh (PYHKIIMHU Ha
JIOMAIITHETO
MHOYECTBE
7 3aJaHusg
Onpoc, mpoBepka
DKCTPEMYMBI BBITTOTHEHUS
- 11
byHKIIN JIOMAIITHETO
8 3aJaHus
Hccnenosanue
o . Onpoc, mpoBepka
KLUH
i 12,13, BBITIOJTHEHUS
METOdaMH
14 JIOMAIITHETO
muddepeHnanbH
3aIaHus
9 | oro ucumnciIeHus
Ompoc, IpoBeEpKa
IlepBooOpasHas u PO, POBEP
. BBITMIOJIHEHUS
10 | HeonpeneneHHBIN 15
JIOMAIIHETO
HHTETpai
p 3aaHus
Ompoc, npoBepka
OnpeneneHHblid BBIIOJTHEHUS
11 16,17
WHTETpal ' JIOMAaIIHETO
3aJaHus
CaoiicTBa Omnpoc, npoBepka
WHTETpajioB u BBLITTOJIHEHUS
12 17,18
UHTETPUPYEMBIX ' JIOMAIITHETO
byHKIII 3aJaHusg
IIpome:xyTouHas IK3aMeH
9
arrecranus 2 KOHTp. padoThbI




Bcero 3a 1 cemecTp —

2 4
180 yacoB 36| 36 > >
Ompoc, npoBepka
Hpoctpaticso BBITIOJTHEHUS
13 | Rm. MHoOXecTBa B 1 4 4 27
JIOMAIITHEro
npocrpancTse Rm
3a/1aHus
HenpepbiBHOCTB 1
14 | TPEREN byHKIIH 23.4 4 | 1 29 KonTpopHast
MHOTHUX paborta
MIePEMEHHBIX
YacTtHblie
MIPOU3BOJIHBIE U Ompoc, npoBepka
15 T depeHunpyeM 5.6.7 6 | 12 29 BBITTOJTHEHU S
OCTh (YHKITUH JIOMAIITHETO
MHOTHX 3a/IaHust
MIePEMEHHBIX
Onpoc, mpoBepka
16 CDOPMYJ'Ia 8.9 6 | 12 29 BBITOJHEHUS
Telmopa JOMAaIIHETO
3aJlaHus
10,11,1 Ompoc, nmpoBepka
17 Kpatnsie 2, 6 | 12 29 BBITIOJTHEHUS
WHTETPaJIbI 13,14,1 JIOMAIITHETO
5 3aaHus
CaolicTBa
KPATHBIX KonTposbHas
18 | mmrerpanos u 16,17 | 6 | 12 29 P
paborta
UHTETPUPYEMBIX
byHKIMI
IIpome:xkyTouHas JK3aMeH,
arrecranus 2 KOHTPp. padoThI
Bcero 3a 2 cemectp — 2 | 64 179 54
324 yaca
OOBIKHOBEHHbBIE Omnpoc, npoBepka
19 muddepeHnnaibH 1,2,3,4, 12 | 16 15 BBIIOJTHEHUS
bl€ ypaBHEHHUA |- 5,6 JIOMAILHEro
ro MopsIKa 3aaHus




OOBIKHOBEHHBIE 7,8,9,10

20 mddepeHnnanba 3 , 16 | 12 15 KoHTposbHast
bI€ YpaBHEHUS N- 11,121 pabota
ro MopsijaKa 3,14
OnHopoaHbie Ompoc, npoBepka

5 15,16,1

5q | TMHEHHBIE 3 5,16, 6 6 ) 15 BBITIOJTHEHHS
maddepeHnnanba 7 JIOMaIllHEro
bI€ YPaBHEHUS 3aJjaHus
HeozHopousie KontponsHas

29 JIMHEWHBIE 3 18 5 5 ; pabota
g depeHnnaibH
bI€ YPaBHEHUS
IIpomexyTounas 3 JK3aMeH,
arrecranus 2 KOHTP. padoTHI

B —

cero 3a 3 cemecrtp 36 | 36 5 59 54
180 yacoB
O0mas Tpya0eMKoOCTh
104 | 136 | 6 | 276 | 162
AUCHMILUIMHBI — 684
yaca
Conepmam/le AUCIUIIJINHBI
BBeaenue.

Ilenu w 3amaud MareMaThyeckoro asHanuza. MHoxecTtBa. Onepauuu Haj
MHOKE€CTBaMH. YTOpsigodeHHbIe naphl. JlekapToBo npousBencHue. OnpeneieHue
GbyHKIM. AKCHOMBI MHOXKECTBA JIEUCTBUTEIBHBIX YHCEl. BepXHSAS U HUKHSA
rpaHulla MHOXXECTBa. BepxHsAsi M HWXHAS TpaHb MHOXXecTBa. OTpaHUYEHHOE
MHOXeCTBO. OKpecTHOCTh TOUKH. [IoHsTHE NpenebHON U U30JIMPOBAHHOW TOUYKHU.
Kiraccudukarys MHOKECTB Ha YUCIIOBOM MPSIMOIA.

Pazgea 1. Teopus nmocjie10BaTe IbHOCTEH U YUCJIOBBIX PSAI0B.
Tema 1.1. YucaoBblie mocjie10BaTeJibHOCTH. Teopus npeaesos.

Onpenenenue YUCIOBOM  MOCHENOBATENIbHOCTH. OrpaHuWyYeHHas  4HUCIOBas
MOCJIe0BaTENbHOCT. MOHOTOHHAS YUCIIOBAsk MOCIEA0BATEIbHOCTh. CXoas1ascs
YHUCJIOBasi MOCIIEI0BATEIbHOCTh. CXOAUMOCTh YUCIOBOM MOCIEA0BATEILHOCTH KaK
CIEACTBUE  OrPAaHWYECHHOCTM W  MOHOTOHHOCTH.  beCkOHEYHO  Maible
nocieaoBaTebHOCTU. Onepaiuu ¢ 0eCKOHEYHO MaJIbIMU TOCJIEI0BATEIbHOCTSIMU.
[ToanmocnenoBarenpHOCcTH. YacThuHble mnpenensl. BepxHue, HUKHHUE MPENEIbI.
Teopema bonbuano-BeliepmTpacca. @yHOaMeHTalbHAas MOCIEA0BATEIBHOCTb.
Kpurepuit Komm cxoguMoctn nociea0BaTeIbHOCTH.




Tema 1.2. YncsioBble psiabl

Onpenenenune uuciaoBoro psga. Kpurepuit Komm cxomumoctu — psjaa.
HeoOxonumoe ycnoBue cxoauMocTH psaoB. Onepamuu Haj psaamu. [Ipusnaku
CXOAMMOCTH YHCIIOBBIX PSIOB. AOCOJIOTHO CXOASIIHECS PsAbl. Y CIOBHO
cxomsmuecs psasl. CoueraTresbHOE U IEPECTAHOBOYHOE CBOMCTBO PSJIOB.

Paspnea 2. Ilpenes n HenmpepbIBHOCTH GyHKIMH

Tema 2.1. Ilpeaen ¢pynkuuu B Touke. HenmpepbIBHOCT U pa3pbiBbl PyHKIHMH
B TOYKe.

Omnpenenenne npexnena ¢(yHknuu B Touke. ColicTBa mpenena. OIHOCTOPOHHHE
npeaensl. OnpeneneHue HENPEPHIBHOCTH B TOYKE. HempephIBHOCTH CyMMBI,
Pa3HOCTH, NMPOU3BEACHUS U YACTHOTO HEMpepbIBHBIX (QyHKIMH. HempepblBHOCTH
cnoxHoi (yHkuuu. HempepblBHOCTH ciieBa u crpaBa. Knaccuduxamusi Toyek
paspeiBa. beckoHeuHo-manble U OeckoHeuHO-OodbIMe (yHKuMH. CpaBHEHHE
O0eckoHeuHO Manbix (yHkiui. Teopema cyliecTBOBaHUS U HEMPEPHIBHOCTH
oOpaTHOU (PyHKIIHH.

Tema 2.2. HenmpepbIBHOCTH (PYHKIIUM HA MHOKECTBE.

Teopembl BeliepmTpacca © HENpepblIBHOM Ha OrpaHUYEHHOM 3aMKHYTOM
MHOXKecTBe  (QyHkiuu. Teopema Komm 0 NOpOMEXYyTOUYHOM 3HAUYCHHH.
PaBHomepHas HenpepbiBHOCTB. Teopema KanTopa.

Paznea 3. luddepenuuanbHoe ucuuciaenne GyHKUM 0HOH nepeMeHHOM
Tema 3.1. IIpousBoaHasi u 1uppepeHIUPYEMOCTh PYHKIIUN B TOUKE.
Onpenenenue Npou3BOJHOM. MeXaHMYECKUH M TEOMETPUUYECKHUM  CMBICI
npousBonHoW. OmnpeneneHue  QyHKIUU, AuPGEpEeHIIUPYEMOl B TOUKE.
[Ipons3BogHass CymMMBI, pPa3HOCTH, IIPOM3BEIEHUS, dYacTHOro. Kpurepnii
mupdepennmpyemoctd  pyHkmum B Touke.  Heobxommmoe — ycioBue
muddepennmpyeMoctd  QyHkImu B Touke. Teopema o muddepeHInpyeMocTH
cnoxHoi pynkiuu. Teopema o nuddepennmpyemoctu oOpaTHOM PYHKITHH.

Tema 3.2. lu¢ppepeHupyeMocTh PyHKIHUM HA MHOMXKECTBeE.

Omnpenenenus NMpou3BogHON W nuddepeHmupyeMocTr GYHKIIMA HA MHOMXECTBE.
[Ipon3BoaHbBIE BBICHIMX MOPSAKOB. TeopeMa O JIMHEMHOCTH MPOU3BOAHOW N — TO
nopsiaka. Teopema 0 MPOU3BOAHON N — o MopsiaKa OoT mpousBeneHus (popmyna
Jleitonuna). Teopembl nuddepenuunansuoro wucuucienuss (depma, Pous,
Jlarpanxa, Komm). IlpaBuno Jlonurana. Teopema Teitnopa-Jlarpanxa.
JlokaneHbii 3kcTpemyMm. I[lpumenenue auddepeHInanbHOr0 MCYUCICHUS K



UCCJEIOBaHUIO (PYHKIMU (BO3pacTaHHe, YObIBAHHE, SKCTPEMYM, BBIIIYKIOCTb,
TOUYKH Mepernda, aCUMITOTHI).

Paznen 4. UnTerpajbHoe HCHUCTeHUE PYHKIIUM OHOI MepeMeHHOI

Tema 4.1. IlepBooOpa3Hasi u HeonpeaeJeHHbIH HHTErPaJl.

[lepBooOpa3nas. Heompeaenenusiii uHTerpan. CBoOICTBA HEOMPEACICHHBIX
HMHTETPAJIOB.

Tema 4.2. Uurerpana Pumana.

Wnrterpansnas cymma Pumana. Murterpanbubie cymmbl JlapOy. Bepxuuit wu
HIWKHUN  uHTerpanbsl  JapOy. Wuterpupyemble (QYHKIMM W ONpeneseHHBIH
unterpan. Kpurtepuil unTerpupyemoctu. Kinaccel uHTErpupyeMbix (YHKIIHM.
CBoiicTBa ONpPENCIICHHBIX HWHTErpajioB. Teopema O CpeaHEM 3HAYEHUU JIs
ONPEACICHHBIX HMHTErpajoB. VHTerpanm ¢ NEPEMEHHBIM BEPXHUM IIPEIEIIOM.
®opmyna Herotona-JleliOnuma. 3amena mnepemeHHoW. VHTerpupoBaHue 10
yacTaMm. [Ipunoxkenne onpeneneHHbIX HHTETPaJIOB.

Pa3nesn 5. ®yHKIMU MHOTHUX IePeMEHHBbIX.
Tema 5.1. IIpocTpancTBo R"
Onpenenenue npoctpanctBa R™. Akcromsl Mmetpuku B R™. HepaBencto Koiu.

Tema 5.2. BekTopHBI€ OC/I€10BATEIBHOCTH.

[locnenoBaTenbHOCTH  TOYEK B R™.  CXoguMOCTb,  OTPaHUYEHHOCTb,
(byHIaMEHTaTbHOCTh IOCJIEIOBATEILHOCTH, WX CBsA3b. Teopema bombiano-
Beliepmrpacca.

Tema 5.3. Ilpenes u HenpepbIBHOCTH QYHKIIUIT MHOTHX IlepeMeHHBIX.
Omnpenenenuss Komm u ['eitHe HenmpepbIBHOCTH (YHKIWU, WX SKBUBAJCHTHOCTD.
CaolicTBa Tipesiesia ¥ HEMPEPHIBHBIX (PYHKIMH B TOUKE M Ha MHOXKECTBE. TeopeMa
Kantopa o0 paBHOMEpHOW HENPEPBIBHOCTH. TeopeMa O CYLIECTBOBAHUU
MOBTOPHOTO TPEJIeNia U COBMAJICHUN €TO C TBOMHBIM MPeaesioM (PYHKIIUU B TOUKE.
Touku paspsiBa.

Tema 5.4. BekTop-pyHKumm.

[Ipenen BexkTOp-PyHKIMU B TOYKE M HA MHOXecTBe. CBOMCTBa mpejena BEKTOp-
dbynkuun. HenpepblBHOCTh BekTOp-pyHKIMH. CBOWCTBA HEMPEPBIBHBIX BEKTOP-
dbynkumii. IlpousBognas u auddepeHupyeMocts BekTop-GyHKIUU. CBoiicTBa
nudpepeHIupyeMbIX BEKTOP-( YHKIIUIA.

Pazaea 6. luddepeHuunaibHoe ucuucjiaeHne GQyHKIMA MHOTHX NepeMEeHHbIX.



Tema 6.1. YacTHble npou3BoAHbIC U AU GepeHIUPYEeMOCTh QPYHKIUA MHOTHX
nepeMeHHbIX.

Yacthass npousBoaHas. Juddepenuupyemocts @yHknuu B Touke. CBs3b
g depeHurpyeMoCcTy U HenmpepbIBHOCTH. HeoOxonuMoe 1 JocTaTouHOe YCIOBHE
mupdepenuupyemMoctd  pynkuuu. HenpepblBHOCTE U 1udPepeHIrpyeMoCTb
cnoxknoit ¢pyukiuu. IlpousBoanas nmo Hampasienuto. ['panguent. duddepenuar.
['eoMeTpuyeckuil CMBICII YacTHBIX NPOM3BOJHBIX. KacaTenbHas IJIOCKOCTh H
HopManb. IlpomsBonubie W auddepeHumansl BRICIIMX MOPSAKOB. Teopema o
HE3aBHCHUMOCTH CMEUIAHHBIX MPOU3BOJHBIX OT MOpsaka TudPepeHIpyeMOCTH.
Huddepenumansl CI0KHBIX QYHKIIMM.

Tema 6.2. ®opmyaa Teisopa.
®opmyna Teistopa ¢ octaTouHbIM WieHOM Jlarpan:ka. DKCTpEMyMBbI JOKAJIbHBIN U
ycJIoBHBIN. Hanbombliee 1 HauMeHbIee 3HaUCHUE.

Pazgea 7. UHTErpasibHoe HCYUCIEeHUE (PYHKIUI MHOTHUX IIepeMeHHbIX
Tema 7.1. UaTerpajnpl, 3aBucsinme OT napamMerpa.
WuTerpanel, 3aBUCALIME OT ITapaMeTpa U UX cBolcTBa. II0BTOpHBIE MHTETpaJIbI.

Tema 7.2. KpaTtHble MHTErpaJibl.

WNuterpanpubie cymmbl  [lapOy. Bepxuwmit w HwkHHE wuHTerpansl JlapOy.
Nuterpupyembie  GyHKIIMM U ONpeACNICHHBIM  wHTerpain.  Kputepuit
uHTerpupyemoctu. Kiaccel wuHTerpupyeMbix (yskiuii. CBoHcTBa KpaTHBIX
uHTerpasioB. TeopemMa O cpegHEM 3HAYEHUM MJI KPATHBIX WHTErpaioB. CBs3b
MEXIy KpaTHbIMM M TIOBTOPHBIMHU MHTETpajaMU. 3aMEHa MEPEMEHHBIX B KPATHOM
UHTErpale.

Pazgea 8. ludpdepeHuuaibHbie ypABHEHUSA

Tema 8.1. O0bikHOBeHHbIe MU epeHIHATIbHbIC YPaBHeHNs 1-T0 nmopsaaKa.
Onpenenenust audPepeHnnansHOT0 ypaBHEHUST 1-ro mMOpsika W €ro penieHus.
VYpaBHeHHE pa3pelIeHHOE OTHOCUTEIbHO TMpou3BoAHOM. 3amauya Komwm.
I'eomeTpuueckas wuHTEpOpeTanusi pemeHus Aud@PepeHInuanbHOr0 ypaBHEHUS.
Teopema CymiecTBOBaHHUS M €IMHCTBEHHOCTH pereHus 3anaun Komm. Hexkoropeie
UHTETpUpyeMble ciydau auddepeHmaipbHoro ypaBHeHUss 1-ro  mopsiaka
(ypaBHEHUE C pa3AeSIIOIIMMHUCS IEPEMEHHBIMHU, JINHEITHOE YpaBHEHUE, YPABHEHHE
bepnymnu, ypaBHeHuUe B MOMHBIX qudpepeHnmanax).



Tema 8.2. O0bIkHOBeHHbIE MU epeHIHATbHbIC YPABHEHUS N-T0 MOPSAAKA.
Onpenenenuss nuddepeHIHAIbHOTO YpaBHEHUSI N-TO TOPSIAKA U €r0 PEIICHUSI.
YpaBHEeHHE pa3pEHICHHOE OTHOCUTENIBHO CTapuield Mpou3BOAHOM. 3amada Komw.
VYpaBHeHus, JonycKaroue NoHwxkKeHne nopsaka. Jluneitnoie nuddepennmnanbuble
ypaBHEHMs N-TO mopsaka. Pemenue TMHEWHBIX OAHOPOIHBIX AU(depeHInaIbHbIX
YpaBHEHHI 2-TO MOpsSAKa C MOCTOSHHBIMH KO3pduuueHTaMu. Metoa BapHaluu
ITPOU3BOJIBHBIX IOCTOSHHBIX PEIIECHHS] HEOJHOPOJIHBIX YPaBHEHHUH 2-TO MOPSAAKA.
KpaeBble 3a1aun a1 TuHEHHBIX AU(depeHIuanbHbIX YPABHEHUH 2-T0 MOPsIIKa.
Tema 8.3. Cucremsbl nu¢pepeHuNANBHBIX YPABHEHUH 1-10 mopsaka.

Cucrembl  JNHHEWHBIX  OU(PEepeHIHATIbHBIX  ypaBHEHUH  1-ro  mopsika.
HccnenoBanue cuctemMbl JUHEHHBIX Jud@epeHnnanbHbIX ypaBHEHUH 1-To
NopsJIKa C TOCTOSSHHBIMU Ko3(duuuentamu. [loHSATHE YCTONYMBOCTU peElICHUS
CUCTEMBI.

5. OOpa3oBaTesibHbIE TEXHOJOTHHM, NPHUMEHsieMble NPH OCBOCHUM
AUCHUTITHHBI
Jlexuuu, NpakTHYECKHE 3aHSATHS, MHTEPAKTUBHBbIC (OPMBI, KOHTPOJIbHbBIE

BOIIPOCHI, CaMOCTOATCIIbHBIC 1 KOHTPOJIBHBIC pa6OTI>I.

[Ipu oOyueHuMm mnUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH HCIIOJIB3YIOTCS
MOJIXO/bI, CIIOCOOCTBYIOIIME CO3/IaHUI0 Oe30aphepHO 00pa30BaTEIBLHON CpEIbI:
TEXHOJIOTUU U depeHInaud U HHIAUBUAyAIU3allud OO0yYeHHs, TPUMEHECHHUE
COOTBETCTBYIOIIUX METOJUK MO paboTe C WHBAJIMJAMH, HCIOJb30BAHUE CPEJICTB
JTUCTAHIIMOHHOTO OOIIEHUS.

Jlist cmyoenmos ¢ 0epaHudeHHbIMU BO3MOICHOCAMU 300P0BbS U UHBAIUOO8
IpPEeayCMOTPEHBI  claeayromue (GopMbl opraHm3anuu yd4eOHOro Ipoiecca u
KOHTPOJISI 3HAHUU:

- 071 CIAOOBUOSAUUX

obecrieunBaeTCs WHIWBHUIYaJbHOE paBHOMEpPHOE ocBelieHrne He MeHee 300
JIIOKC;

JUIL  BBIIOJHEHUS  KOHTPOJIBHBIX  3aJaHUd TpH  HEOOXOAUMOCTH
MPEAOCTABISETCS YBEINUNBAIOIIEE YCTPOMCTBO;

3/IaHUS JIS BBITIOJTHEHUS, @ TAK)KE MHCTPYKITUS O TIOPSITIKE BBITTOTHEHUS
KOHTPOJIBHBIX 33JIaHuH 0(hOPMIISIOTCS yBETMICHHBIM IIpudTOoM (pasmep 16-20);

- 0715 27YXUX U CIAOOCTLIUAYUX!

obecrieunBaeTCs HATUINE 3BYKOYCHIIMBAIOIICH arapaTypbl KOJUICKTHBHOTO
TOJIL30BaHMS, pu HEOOXO0IMMOCTH CTyJCHTaM MpeI0CTaBISACTCS
3BYKOYCHJIMBAIOIIAS aIlllapaTypa HHIANBHUIYATLHOTO MTOJTb30BaAHUS;

- OJIs1 Y C MAACENLIMU HAPYULCHUAMU Peyl, 2/IYXUX, C1A00CIbIUAuUX BCE
KOHTPOJIbHBIC 3aJlaHUsl 10 JKEJAHUIO0 CTYJACHTOB MOTYT TIPOBOJIUTHCS B
MUCbMEHHOH (popme.

OcHoBHOM  ¢dopMOM  OpraHm3ali  y4eOHOro  Ipolecca  SBISETCS
MHTETPUPOBAaHHOE OOYYE€HHE WHBAJIUJIOB, T.€. BCE CTYIEHTHl O0O0y4YaroTcs B



CMEUIaHHBIX TIpynnax, MMET BO3MOXHOCTh IOCTOSHHO O0OIIAThCS  CO
CBEPCTHHUKAMH, JIET4Ye aJaNTUPYIOTCS B COLILYME.

B pamkax yuyeOHOro Kypca HpeayCMOTPEHBI BCTPEUU C MPEICTABUTEIAMU
Hay4YHBIX OPTaHU3aLMI U IPEACTABUTEISMU PA3IMYHBIX HAYYHBIX IIKOJ.

6. VYueOHO-MeToaMYecKOe o0ecreyeHHEe CAMOCTOSITEJIBLHOH PadoThI
cTyaeHTOB. OleHOYHbIE CPeACTBA /ISl TEKYLIero KOHTPOJSl YCIeBAEMOCTH,
NPOMEKYTOYHOM aTTeCTAIUM 10 UTOraM OCBOCHH S TUCHUIIHHBI.

K OCHOBHBIM  y4eOHO-METOIMYECKHMM  CpeACTBaM  OOecCHedeHHUs

CaMOCTOSITEIILHOM pabOThl CTYJEHTOB OTHOCATCA PECYpPChl HaYyYHOU OMONIMOTEKH
CI'Y, matepuainbl y4eOHO-METOAMYECKUX KOMIUIEKCOB KaeIphl, pa3MelleHHbIE BO
BHYTPEHHEW CETH MEXaHUKO-MaTeMaTH4YecKoro (akyiabTeTa, IMO3BOJSIOUIUE, B
YaCTHOCTH,  OCYLIECTBISITh  CAMOKOHTPOJIb ~ CPEICTBAMH  DJIEKTPOHHOTO
TECTUPOBAHMS MO KaXIOHW TeME€ B OTAEJIBHOCTH, MO KypCy B LEJIOM C LEJbIO
IPOMEXKYTOYHOTO 3aKPEIJICHUSI 3HAHUIM, YMEHHUI U BJIAJICHUN B paMKaX U3y4aeMou
JTUCIUTUTMHBI.

[Ipy uCMoONBb30BaHUU DIIEKTPOHHBIX H3JAHUN HEOOXOAUMO 00eCTeunTh
KaXXJ0ro O0Oy4Yaromerocss BO BpeMs CaMOCTOSITEIbHOM IOATOTOBKH pPadodYuM
MECTOM B KOMIIBIOTEPHOM KJAacc€ C BBIXOAOM B MHTEpHET B COOTBETCTBUU C
00BEeMOM M3y4aeMOM TUCUHUIUIMHBI, HO HE MeHee OAHOro paboyero mecra Ha 25
CTYZIEHTOB.

KonTpoJsibHBIE BONpPOCHI JJIs1 TNPOBeJeHHS] TEKYUIero KOHTPOJIA U
aTTeCcTAlIMM 10 UTOraM OCBOCHUSA JMCUUIINHBI.

1-i1 cemecTp

1. Teopema 00 anreOpandecKux CBOMCTBaX npejaena
MOCIIEIOBATEIbHOCTH.

2. Teopewmsl 0 Iepexoie K Ipeiey B HEpaBEHCTBAX.

3. Kpurepuit Komm cxoguMoctu nocinea0BaTeIbHOCTH.

4, Kpurepunit Komm cXoAMMOCTH 4YHUCIOBOTO psAla M HEOOXOIUMOE
YCIIOBHE CXOJIUMOCTH PAJIa.

5.  Ilpu3Haku cXOAMMOCTH 3HAKOTIOCTOSIHHBIX PSIOB.

6. [Tpuznaku Abens, Jupuxie u JIeOHUIIA CXOAUMOCTH PSIOB.

7. Teopemsl 0 mepexojie K Ipeey B HEPABEHCTBAX JIJIST TIPOU3BOJIBHBIX
byHKIHH.

8. Teopema 006 anrebpandeckux CBOMCTBaX mpesena GyHKIIMU B TOUKE.

Q. Teopema 006 anreOpandecKkux CBOWCTBaX HEMPEPHIBHBIX (YHKITUH.

10. Teopema o coxpaHEeHUH 3HAKa HEMPEPHIBHOUN (PYHKITUH.

11. Teopema 0 HENPEPHIBHOCTHU CIOXKHOU QYHKIIUH.

12. Teopema o HEMPEPHIBHOCTH OOPATHOU (DYHKITHH.

13. Teopembl 00 oOpaimieHHH B HOJb W MPOMEKYTOYHBIX 3HAYCHUSIX
HETMPEPHIBHON HA OTpe3Ke () YHKIIUU.



14. 1-1 u 2-a reopeMsl Beitepuirpacca.

15. Kpurepuii nudpdepenunpyemoct GyHKIMHN B TOUKE.

16. Heob6xoaumoe ycinoBue auddepeHIupyeMOocTH (QPYHKIUU B TOUKE
(Teopema o HenpepbIBHOCTH AU(depeHIupyeMoit (G yHKINN).

17. Teopema 00 anreOpanvdecKux CBOMCTBAX MPOU3BOIHOM.

18. Teopema o nuddhepeHIpPyEeMOCTH CIOXKHON (YyHKIIUH.

19. Teopema depma.

20. Teopewmsl Pons, Jlarpanka, Komm.

21. Teopema Teitnopa.

22.  JlocTaTO4YHBIE YCIOBUS JJOKATBHOT'O SKCTPEMYyMa.

23. OcHoBHas TeopemMa 0 IePBOOOPA3HBIX.

24. Teopema o JIMHEHHOCTH HEOMPEACICHHOTO HHTErpaia.

25. Teopema o 3aMeHe EPEMEHHON B HEOIIPEIEIEHHOM UHTETpase.

26. Teopema 00 UMHTETpUPOBAHUM IO YACTSAM JJIs HEONPEIEICHHOTO
UHTeTpaa.

27. OnpeneneHusi BEpXHEH U HIKHEM WHTErPaJbHBIX CYMM H UX
CBOWCTBA.

28. OmnpeneneHusi BEPXHETO M HIDKHETO MHTETPAJIOB U UX CBOMCTBA.

29. Onpenenenusi  uHTErpupyeMod  GYyHKIMM W ONPEIEICHHOTO
UHTETpaa.

30. CgoiicTBa MHTETPUPYEMBIX (DYHKIIMII U UHTETPAJIOB OT HUX.

31. Teopema 00 UHTETPUPYEMOCTH HENIPEPHIBHOM (PYHKITUH.

32. Teopema 06 umHTerpupyemoctd ¢Gynkumii f 7, f_,‘f‘ u Teopema 00

MHTETPUPYEMOCTH TPOU3BEACHHS.
33. Teopema 006 agAMTUBHOCTH UHTETpasa MO OTPE3KaM HHTETPUPOBAHUS.
34. Teopema Hprorona — JleiiOnwuia.
35. Teopema o 3aMeHE MEPEMEHHOM JIJIsl OTIPEICTICHHOTO HHTETpaa.
36. Teopema 00 WHTETpUPOBAHWU II0 YACTAM JUIS OINPEIEICHHOTO
MHTErpaa.

2-ii cemecTp

1. Teopema 00 anreOpandeckux CBOWCTBaX TIpeliesia BEKTOPHOM
MIOCJIEIOBATENBHOCTH.

2. TeopeMa O CyIIECTBOBAHMU YAaCTUYHOTO MpejAeia y OTrPpaHUYEHHOU
BEKTOPHOU I1OCJIEI0BATEIBHOCTH.

3. Kpurepuit Ko cxoguMocTn BEKTOPHOM MOCIEI0BATEBHOCTH.

4, Omnpenenenue npenena GyHKIIUA MHOTHX TTepeMeHHBIX 1o Komm.

d. Omnpenenenue npenena GyHKIIMA MHOTHX TIEpeMeHHBIX 110 [ eliHe.

6. Teopema 00 D>KBUBAJICHTHOCTU ONpeACICHUM Tpeaena QyHKIUU
MHOTUX nepemeHHbIX 1o Komm u no 'eline.

7. TeopeMa eTMHCTBEHHOCTH Mpeaena.

8. Teopema 00 anredpanyecKkux CBOMCTBAX Mpeena.

9. Teopembl 0 Iepexo/ie K mpeiesly B HepaBeHCTBAX.



10. Kpurepuii Komm cymectBoBaHus npeaena (YHKIUA MHOTHX
MEPEMEHHBIX B TOUKE.

11. Teopema 00 anreOpandecKux CBOMCTBaX HEMPEPHIBHBIX (DYHKITUH.

12. Teopema 0 HENPEPHIBHOCTH CIOKHOU PYHKIUU.

13. Onpenenenne HENpepbIBHOCTH (PYHKIUMHM MHOTMX MEPEMEHHBIX Ha
MHOKECTBE.

14. Teopema 00 oOpallleHUH B HOJb AJii HENPEPHIBHOW (DYHKIIMM MHOTHX
MepPEeMEHHBIX.

15. Teopema 0 MPOMEKYTOUHBIX 3HAUEHUSAX JJI1 HENPEPHIBHON ()YHKIIMU
MHOTHX NIEPEMEHHbIX.

16. 1-a u 2-a reopeMsl Beiiepmirpacca.

17. Onpenenenue paBHOMEPHOW HENPEPBHIBHOCTU 11 (DYHKUMHU MHOTHX

HIepEMEHHBIX.
18. Teopema Kanropa.
19. Onpenenenus YaCTHOM MIPOU3BOAHON byHKIIMN u

muddepeHurpyeMocTy GYHKIIUH B TOUKE.

20. Heob6xonumoe ycnoBue nuddepeHuupyeMocTu GyHKIIUU B TOUKE.

21. Teopema o nuddepeHIHpyeMOCTH CIOKHON (DYHKIIHH.

22. OmpeneneHust Npou3BOAHON U auddepenimana M-ro nopsiaka.

23. Teopema 0 paBEeHCTBE CMEIIAHHBIX ITPOU3BOIHBIX.

24. Teopema Teinopa 1151 QyHKIIMM MHOTHX TIEPEMEHHBIX.

25. JlocTaTouHOE YCIOBHE JIOKATIBHOTO AKCTPEMYyMa.

26. BepxHAs W HIDKHAS MHTETPAIbHBIE CYMMBI [0 3JIEMEHTApHOMY
IPSIMOYTOJIHUKY U UX CBOWCTBA.

27. BepxHHil 1 HIKHUM HHTETPaIbI 110 AIEMEHTAPHOMY MPSIMOYTOJIbHUKY
U UX CBOWCTBA.

28. OmnpeneneHuss UHTErpupyeMor  (GyHKIIMM W MHTETpaja 1o
AIIEMEHTAPHOMY MPSMOYTOJIBHUKY (IBOWHOTO MHTErpajia) U UX CBOMCTBA.

29. Teopema 00 HWHTErpHUPYEMOCTH HEIMPEPHIBHOM HA dJIEMEHTAPHOM
IPSIMOYTOJIbHUKE (PYHKITUH.

30. Teopema 00 MHTErpupyeMocTu f*, f u|f| U ClIeACTBUE U3 HEE.

31. Teopema 00 WHTETPUPYEMOCTH TPOU3BEACHHUS HWHTETPUPYEMBIX
byHKIUH.

32. Teopema O paBEHCTBE JJABOWHOTO W IOBTOPHOTO HWHTErPajioB IIO
AIIEMEHTAPHOMY MPSMOYTOIHHUKY.

33. MHuterpan mo U3MEPUMOMY OTPAHUYCHHOMY MHOXECTBY W €r0
CBOMCTBA.

34. Teopema O paBEHCTBE JABOWHOTO W MOBTOPHOTO HWHTErPAJOB TIO
MHOECTBY |-T0o THDA.

35. Kpurepmit Komm paBHOMEpHOW CXOAUMOCTH (YHKIIMOHATHHOM
MOCJICIOBATEIFHOCTH U (DYHKIIMOHATBHOTO PSJIA.

36. IIpusHak Beitepuitpacca pPaBHOMEpHOM CXOJUMOCTHU
(YHKIMOHAJIBHOTO psijia.



3-ii cemecTp

1. Jluneiinbsie nuddepeHanibHble ypaBHEHUS 1-T0 MOpsiAKa U METOA UX
pEILIeHHUS.

2. YpaBHeHHU B NOJHBIX AU depeHunanax U METO UX PELICHUS.

3. Jluneiinble nudQepeHIraNbHBIE YpaBHEHHUS 2-TO MOpSAKa C
MOCTOSIHHBIMU KO3 (PUIIMEHTaMH 1 UX PeleHUs (TPH cirydast).

4, Kpurepuii ¢pyHIaMEHTaNTbHOCTH CUCTEMBI PELIEHUNH OJHOPOIHOTO
JuHEeNRHOro i@ depeHInaIbHOr0 YpaBHEHUS.

IIpumepbl KOHTPOJIBbHBIX PAadOT
1-ii cemecTp
KontposabHas padora Ne 1
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KontposbHas padora Ne 2

BbluncinuTh NpoU3BOIHYIO:

2x% + x+1
X —=x+1
2. y=Xx°ctox;

3. y:Intg(%+gj;

Boeraucnauth mpon3BoAHYIO 2-TO TOPSIIKa:

Bbruucnuts npou3BoAHYIO:

e’ +sinx
1L y=——""
xe

2. y=x?COSX;

Ix? -1

X4

3. y=In

BbruucnuTh mpou3BoAHYO 2-T0 HOpSAIKa:

X
4. y=tg=.
y=195

Beruucinurs MMPOU3BOAHYIO:

Bapwuanr 1

Bapwuant 2

Bapuanr 3



_l+sin?x
cos x*
2. y=x’sinx;

1.

1
3. y=Ihin=;
X
Brruucnuth npou3BOAHYIO 2-TO TIOPSIKA:
4x*
4, = 5
1+x

2-ii cemecTp

KontposbHas padora Ne 1

Bapwuasnr 1.
1. J'[e2+e2de.
2. jxezxdx.
2
3. IBX +2X_3Ix.
X3 —x
4, I(1+2cosx)2dx.
1
5. j dx
re +1
Bapuanr 2.
2Xx-5
1 d
J.x2—5x+7
2 Ixzcosxdx.
X—4
3 dx .
J.x2—5x+6 X
4 jcos“xdx.
2
5 _[ dx
o V4 —X
Bapuanr 3.
sin X Cos X
2. len(x—l)dx.
2X+7
3. | —adx.
J.x2+x—2 X



j(l— sin 2x)*dx .

1

xdx
!xz +1

KontposbHas padora Ne 2

Bapuanr 1.

1. U3MeHUTh NOpAI0K UHTETPUPOBAHUS

2 2—x
_fs dx wj;)_lf (x, y)dy.

2. BeauconTs HHTErpa

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

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

B zBoiinoM uHTerpana
{{fx y)dxdy

Q

nepel‘&m K NOJASAPHLIM KOOpAHHATAM r H @, noJjarasa x =

== rC0OS @ H y = r sin ¢, H paccTaBUThb Npeje/bl HHTErpH-
poBaHHs, ecau:

Q — kpyr x* + y* < a.

Bapwmanr 2.

1. I3MeHUTH NOPSIA0K HHTETPUPOBAHUS

1 x?

[dx [ fx, y)dy.
0 a3
2. BbIUHCIUTE UHTETpAIL
[flxyldx dy, ecnn Q — kpyr paauyca a o
0

LCHTPOM B HayaJ/le KOOpIHHAT.

B zBoiinoM uHTerpana
{{fx y)dxdy
Q

nepel‘&m K NOJASAPHLIM KOOpAHHATAM r H @, noJjarasa x =

== rC0OS @ H y = r sin ¢, H paccTaBUThb Npeje/bl HHTErpH-
poBaHHs, ecau:

Q — konbuo @ < x% + y* < b2



Bapuanr 3.
1. I3MEHUTH MOPSIOK HHTEIPUPOBAHUS

1 1—x?

fdae | fe ydy

—1 —af l—x?
2. BBUUCIUTE HHTErpal

{{ (&* + 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 (@ > 0).

3-if cemecTp

KonTpoabHasi pabora Ne 1

Bapuanr 1.
1. yl:eX.yz;
2. V' +Xy=X;
3. (e’ +2xy)dx+(e” +x)dy=0.

Bapuanr 2.
1.y =sinx-y*;
, 1
Y+ =y =x;

3. (cosx—xsinx)ydx+(xcosx—y)dy=0.

no

Bapuanr 3.

y =cosX-4y;

=



2. y'—ctgx-y=1;

2
3. (x2 + XY + yz)dx+[%+2xy+1jdy:0.

KontposbHas padora Ne 2

Bapuanr 1.
1. 2y"+11y"+5y=0;
2. y"+27y=0;
3 " 2 ' _ eX

Y =2y +y=—.
X

Bapwuanr 2.
1. y'—9y'+9y=0;
2. Y'+y'+y'+y=0;

" ' _ 1
3. Y'+3y'+2y=——.
e’ +1

Bapwuanr 3.
1. y'+y+y=0;
2. y"+y'-2y=0;
3. y” + =

SIN X
Ili1an npakTHYeCKUX 3aHATHH
1. Onepauun HaJ MHOXECTBaMU. BepxHsiss W HWXKHAS TpaHUA
MHOXECTBA. BepXHsisi U HIKHSS TpaHb MHOXkKeCTBAa. OrpaHUYEHHOE MHOKECTBO

2. Breruucnenue IMpCaciaoB YUCIIOBBIX HOCHCHOB&TGHBHOCTeﬁ.
3. I/ICCJIGI[OBaHI/IC YUCJIIOBBIX PpPAJOB Ha CXOAJUMOCTb IIPpH IIOMOIIH

Pa3TUYHBIX TPU3HAKOB CXOJIUMOCTU. AOCOIIOTHO CXOJSIINECS PSAbL. Y CIOBHO
cxoasamuecs panbl. CouetaTenbHOE U NMEPECTAHOBOYHOE CBOMCTBO PSAOB. [3, T. 1,
. 11, mm. 11.1 — 11.6.]

Boruncnenue npenenoB GyHKIUMN.
UccnenoBanue GpyHKIMI HA HEMPEPHIBHOCTD.
UccnenoBanue GyHKIMI HA pABHOMEPHYIO HEMPEPHIBHOCTD.

N ok

Brruuciienue npou3BoHBIX 1-ro nopsaka.



8. Bbruncienne mnpou3BOAHBIX BBICIIMX MNOPANKOB. MccnenoBaHue
(yHKUUH ¢ IPUMEHEHHEM METO0B AU(P(HepeHIUaNbHOTO HCUNCICHUS.

9. Brruncienne HeonpeneaeHHbIX HHTErPajioB.

10-12. Breruncnenne onpeneneHHbIX HHTETPaJIoB.

13. BeluncieHue YacTHBIX MPOU3BOJHBIX U AUG( EPEHIINATIOB TEPBOTO

MopsJIKa.
14-16. Haxoxnenue s3kcTpeMyMoB GyHKUMA MHOTHX IEPEMEHHBIX.
17-18. Breluncnenne KpaTHbIX HHTETPAJIOB.
19-20. Pemenue auddepennmanbHbiX ypaBHeHH 1-ro nopsiaka.
21-22. Pemenue auddepenHnmanbHbiX ypaBHEHU BbICIIUX TOPSIKOB.

IL1an camocTosATEIbHOM PadoTHI

[Inan camocTosiTeIbHON pPabOTHI COCTOUT W3 TEPEUHs BOMPOCOB IS
U3YUYEHHUS CO CChUIKAMH Ha COOTBETCTBYIOIIHE Pa3jieiibl YICOHOM JIUTEPATYPHI.

1. MmuosxecTBa. Onepanuy HajJ, MHOXKECTBaAaMU. YTIOPSIOYEHHbIC MapHI.
JlekaptoBo mpousBeneHue. OmpeneneHre (QyHKIMU. AKCHOMBI MHOXKECTBA
JEHCTBUTENIBPHBIX YHUCEI. BepXHsS M HUXKHSAS TpaHUIIA MHOXeCTBA. BepxHsas u
HUWXKHSAS TpaHb MHOXecTBa. OTpaHMYEHHOE MHOXKECTBO. OKpPECTHOCTh TOYKH.
[lonsiTue mpenenbHONM M W30IMPOBaHHOM Touku. Kiaccudukanus MHOXECTB Ha
yucnoBo npsimou. [3, T. 1, ro. 1, om. 1.1, 1.2.]

2. OnpeneneHue YUCIOBOW MOCIEA0BATENbHOCTA. OrpaHUUYEHHAs] YUCIIOBAst
[OCJIEIOBATENIBHOCTh. MOHOTOHHAsI YHCIIOBAs MOCIEA0BATENBHOCT. Cxoasmascs
YUCJIOBasl MOCIEI0BATENIbHOCTh. CXOAUMOCTh YUCIOBOM MOCIEA0BATEIBHOCTU KaK
CIE€JACTBUE  OIPAaHMYEHHOCTM M  MOHOTOHHOCTU. beckoHeuHO  Majbie
nocnenoBaTebHOCTU. Onepanuu ¢ 06CKOHEYHO MaJbIMH MOCIIEIOBATEILHOCTSIMH.
[TonnmocnenoBarenbHOCTH. YacTuuHble Tpenesibl. BepxHue, HWKHUE TMPEAEb.
Teopema bonbnano-Benepmrpacca. @DyHaaMeHTaIbHAsE MOCJIEA0BATEIbHOCT.
Kputepuii Ko cxogumocTtu nocinenoBaTenbHOCTH. [3, T. 1, r1. 3, mm. 3.1 — 3.8.]

3. Omnpenenenue uncnoBoro psna. Kpurepuit Komm cxonumoctu psiaa.
Heobxonumoe ycnoBue cxomauMocTH psaoB. Omneparuu Haj psaamu. [lpusHaku
CXOAMMOCTH YHCIIOBBIX PSOB. AOCOJIOTHO CXONSAIIAECS PSAIbL. Y CIOBHO

cxoasamuecs panbl. CouetaTeabHOE U MEPECTAHOBOYHOE CBOMCTBO PSAOB. [3, T. 1,
. 11, mm. 11.1 — 11.6.]

4, Omnpenenenune npenena GpyHkuuy B Touke. CBONCTBA mpeena.
OpHoctoponHue mpeaensl. [3, 1. 1, ri. 4, nm. 4.1 — 4.3.]
d. Onpenenenne HEMPEPHIBHOCTH B TOYKE. HempephIBHOCTH CYMMHEI,

Pa3HOCTH, TMPOU3BEJICHHUSI U YACTHOTO HEMpEephIBHBIX (QyHKUMI. HempephlBHOCTH
cinoxxkHoi ¢Gyukiuu. HenpepsiBHOCTH ciieBa W chpaBa. Krnaccudukanus touek
pa3pbiBa. beckoHeuHO-Manble M OeckoHeyHO-Oonbiue QyHkuuu. CpaBHEHUE



O0eckoHeuHO Manblx (yHkuud. Teopema CyliecTBOBaHMS W HENPEPHIBHOCTH
obpatHo# ¢pynkuuu. [3, T. 1, rn. 4, . 4.2 — 4.5.]
6. PaBnomepnass HempepbiBHOCTB. Teopema Kanrtopa. Teopembl

Beilepmitpacca 0 HenmpepblBHOW Ha OrpaHUYEHHOM 3aMKHYTOM MHOXKECTBE
dbynkuun. Teopema Komu o mpomMeKyTOUHOM 3HAUCHUH.

7. Onpenenenue npPOU3BOAHON. MEXaHMUECKHMIT W TE€OMETPUYECKUI
CMBICIT Tpou3BoAHOW. Ompenenenne ¢GyHKUUU, AUGPEPEeHIUPYEMO B TOUKE.
[IpousBomHas CyMMmbl, pa3HOCTH, NPOU3BEACHUS, dacTHoro. Kpurtepuit
mupdepenuupyemMoctd  QyHkuumu B Touke.  HeoOxommmoe — ycioBue
muddepenuupyemMoctd QyHkiuu B Touke. Teopema o auddepeHIupyeMOCTH
cinoxxkHoit ¢pynkuuu. Teopema o nuddepeHmpyemMocT oopatHoit GpyHKIuu. [3, T.
1, 5, mm. 5.1 —5.5.]

8. OmnpeneneHus: npou3BoAHOW U JuddepeHunpyeMocTd QGYHKIUMH Ha
MHOXkecTBe. [Ipom3BojgHBIC BBICHIMX TOPAAKOB. Teopema O JIUHEHHOCTH
NpPOU3BOAHON N — TO mopsiaka. TeopemMa O MPOU3BOAHONM N — TO MOpsiAKa OT
npousBenenus (popmyna JleriOnuia). TeopeMbl quddepeHIInaTbHOTO HCUUCTCHUS
(depma, Poms, Jlarpamxka, Komm). IlpaBuno Jlonmuransa. Teopema Teitnopa-
Jlarpawxka. JlokaneHbli  3KkcTpeMyM. Ilpumenenue  auddepeHImaIbHOTO
UCUMCIICHUS K HCCIeAOBaHMIO (DyHKIMHU (Bo3pacTaHHe, YObIBAaHUE, HKCTPEMYM,
BBIITYKJIOCTb, TOYKH Teperuda, acumMnroTsl). [3, . 1, ra. 5, mm. 5.6 — 5.11.]

Q. [TepBooGOpa3zHas. Heonpenenennpi WHTETpal. CaoiicTBa
HEOIpeIeICHHBIX UHTErpayioB. [3, T. 1, ri. 8, om. 8.1.]

10. HarerpanmbHas cymma Pumana. HWurerpampHbie cymmbl JlapOy.
Bepxunit u HwkHuii wuHTerpansl  JapOy. HWurerpupyembie ¢GyHKIHH U
omnpeneseHHbli naTerpait. Kpurepuin naTerpupyemMoctr. Kitaccbl HHTErpUpPYyEMBIX
¢ynkiuii. CBONCTBA ONpPEACIICHHBIX UHTErpalioB. TeopeMa 0 cpeaHeM 3HAUYCHHUH
IUIsl OIIPENICNICHHBIX MHTErpasioB. MHTErpan ¢ mepeMeHHbIM BEPXHUM MPEIIETIOM.
®opmyna Heiorona-JleiiOnuna. 3amena mnepeMeHHOW. HHTerpupoBaHue 110
qactsMm. [Ipunoxkenue onpeneaeHHbIX naTerpaios. [3, 1. 1, i 9, mm. 9.1 — 9.9.]

11. OmpeneneHnne HECOOCTBEHHBIX HMHTETPAJIOB HAa OECKOHEUHOM
MPOMEXKYTKE H Il HeOoTpaHW4YeHHBIX (yHKImiA. DopMynsl HHTETPATHLHOTO
WCYUCJICHUS [JI1 HECOOCTBEHHBIX HHTErpayioB. JIMHEMHOCTh HECOOCTBEHHBIX
uHTEerpajgoB. [Ipu3HaKM CXOIWMOCTH HECOOCTBEHHBIX HMHTETPAIOB. AOCOTIOTHO
cxopsmuecs uaTerpansl. [3, T. 1, rn. 9, mm. 9.12 — 9.16.]

12.  Cxopsmmecs GyHKIIMOHATBHBIC MOCJIe1I0BATEIbHOCTH u
dbyHKIIMOHANIBHBIE — pAnbl.  PaBHOMepHO — cxomsamuecs — (QYHKIIMOHAIbHbBIC
MOCJICIOBATENILHOCTH U PSAABL. YCJIOBUS PaBHOMEpPHOW cxoauMocTh. CBOKCTBa
PAaBHOMEpPHO CXOJSIIUXCS MOCJIENOBAaTeNbHOCTE U psiAoB. MHTerpupoBaHue u



¢ depenurpoBanre GyHKIMOHAIBHBIX MOCIEI0BAaTENIbHOCTEN U pSAAOB. [3, T. 1,
i1 9, mm. 9.12 — 9.16.]

13. Paguyc u Kpyr CcXOOAMMOCTH CTENEHHOro psna. Teopema o
PaBHOMEPHOW CXOAMMOCTH cTeneHHoro psga. Cneacteus. [3, T. 1, rn. 11, om.
11.11-11.13]

14. MmuoxectBa u Toukd B R™. Akcuomsl mMeTpuku B R"™. HepaBeHcTBO
Komu. IlocnemoBatenbHOCTH Touek B R™. CXOAUMOCTb, OTPaHUYEHHOCTD,
dbyHIaMEHTaTbHOCTh TOCJIEIOBATEILHOCTH, WX CBs3b. Teopema bosbiaHo-
Betiepmtpacca. [3, T. 1, rn. 6, mim. 6.1 — 6.3.]

15.  Onmnpenenenne Komu u I'eitHe HempepwiBHOCTH (GyHKIMH. Teopema
KanTtopa o0 paBHOMEpHOU HENMpephIBHOCTU. TeopemMa O CYIIECTBOBAaHUU
MOBTOPHOTO TMpeJieyia U COBMAJCHUU €r0 C JIBOWHBIM MpeAeioM (DYHKIIUU B TOUKE.
Touku paspseiBa. [3, 1. 1, 1. 7, . 7.1 — 7.3.]

16. YacrtHas npousBoaHas. Onpenenenue nudhepeHInpyeMOCTH B TOUKE.
Ces3p quddepeHupyeMoCTH U HenmpepblBHOCTH. HeobxoauMoe u gocTaTtoyHOoe
yCIOBUE mudGepeHITUPyEeMOCTH byHKIIH. HenpepsiBHOCTB u
muddepeHnpyeMocTh cioxHOoW (yHkiuu. IlpousBogHas 1o HampaBlICHUIO.
I'paguent. [duddepennnan. 'eomeTpuyeckuii CMBICI YAaCTHBIX MPOU3BOIHBIX.
KacarenbHas mI0CKOCTh ¥ HOpMaihb. [3, T. 1, . 7, . 7.4 — 7.6.]

17. IlpousBoanble u auddepeHnnansl BHICHIMX MOpsSAKOB. Teopema o
HE3aBHCHUMOCTH CMEUIAHHBIX MPOU3BOJHBIX OT MOpsaka AUQGepeHIIUuPYEMOCTH.
Juddepennnanst CIoKHbIX GyHkiuid. [3, 1. 1, ra. 7, mm. 7.7 — 7.10.]

18. HesBuble QyHKIUU. YCIOBHUS CYIIECTBOBAHMS, HEMPEPHIBHOCTH WU
muddepeHpyeMocTH HessBHBIX GYHKIUN. [3, T. 1, Ti1. 7, . 7.16.]

19. ®dopmyna Teitmopa ¢ ocTtaTouHbIM wWieHOM Jlarpanxka. DKCTPEMYMBI
JIOKaJbHBIA M yCIOBHBIM. Hambompiiee n HamMmeHsbliee 3Hauenue. [3, T. 1, . 7,
. 7.13 - 7.15.]

20. HWurerpanbubie cymmbl JlapOy. BepxHuii W HIWKHUNA HHTETPAIbI
HapOy. Wuterpupyembie GyHKIMM W ONpeAeNeHHbIH wuHTerpasl. Kputepwii
unterpupyemoctd. Kiaccel umHTerpupyemsbix ¢yHkimid. CBOWCTBa KpaTHBIX
uHTerpanoB. Teopema O CpeaHEM 3HAYEHUU [JIs1 KpaTHBIX HMHTETPajoB.
WNuterpansl, 3aBucsique ot napamerpa. CBs3b MEXIy KpPaTHBIMU U MOBTOPHBIMU
WHTErpajiaMu. 3aMeHa MEePEeMEHHBbIX B KpaTHOM uHTerpane. [3, 1. 2, ra. 12, nm.
12.1-12.8]

21. Tlomstue THaAKOW W KYCOYHO-TIAAKOW KpuBoi. OmpeaencHue
KpPUBOJMHENHOTO nHTEerpana | tuna. OnpenesieHne KpUBOJIUMHEWHOTO UHTErpaia 2
TAMNA. YCJIOBUA HE3aBUCHUMOCTA KPUBOJMHEHMHOIO HMHTErpajia 2 THIMA OT IYyTH
unrerpupoBanus. [Ipusznak Tounoro nuddepenuuana. Gopmyna I'puna. [3, 1. 2,
. 13, mm. 13.1 - 13.5.]



22. Omnpenenenust nudpepeHnalIbHOIO ypaBHEHUS 1-ro mopsiaka u ero
pellieHus. YPaBHEHUE pa3pellleHHOE OTHOCUTENBHO IMPOM3BOAHOM. 3anada Komm.
['eomeTpuueckass WHTEpHpeTalusi pemeHus IudQPepeHIraTbHOr0 ypaBHEHUS.
Teopema cymiecTBOBaHUSI M €AUHCTBEHHOCTH perieHus 3aaaun Komm. Hexkotopsie
UHTErpUpyEMbIe

ciydyan  auddepeHnnanbHoro 1-ro

(ypaBHEHUE C pa3lENsAIOMMMUCA IEPEMEHHBIMY, JTMHEHHOE ypaBHEHUE, YPaBHEHUE

YpaBHEHHUS NopsiAKa

bepuyinu, ypaBHeHue B noiaHbIX nuddepennuanax). [4, . 1, no. 1 — 2, rn. 4, o
20.]
23.

peleHus.

Onpenenenus nuddepeHnaTbHOr0 YpaBHEHUS N-TO MOPSIKA U €0
VYpaBHEHHE pa3pelUICHHOE OTHOCUTEIBHO CTapIIEd MPOU3BOJHOM.
3agaya Komm. YpaBHeHuUs, JOMYCKAIONIUE MOHMKEHUE Nopsiaka. [4, . 1, om. 4.]

24,

JUHENUHBIX OJHOPOJHBIX JU(PepeHIaNbHbBIX YpaBHEHUM 2-ro MOpsaKa c

Jluneitnble auddepeHuanbHbie ypaBHeHUs: N-ro nopsjaka. Pemenue

NOCTOSIHHBIMU KO3 duiinenTaMu. MeTos1 Bapualii MpOU3BOJIBHBIX MOCTOSIHHBIX
pElIeHUs] HEOJHOPOJHBIX ypaBHeHUN 2-ro mopsanka. KpaeBele 3amaum ams
JMHEHHBIX TU(GEepeHINATBHBIX YpaBHEHUH 2-10 nopska. [4, ri. 2, mm. 7 - 10.]

25.
HccnenoBanue

Cucrembl TUHEHHBIX AU GEepeHIIMANTbHBIX YpaBHEHUH 1-TO mopska.

CHCTEMBl JIMHEMHBIX audepeHInanbHbIX  ypaBHEHHH 1-TO
HOpsiIKa C MOCTOSHHBIMH Kod(¢uiuentaMu. [IoHATHE YCTONYMBOCTH pEIIEHUS
cucteMsl. [4, rin. 2, . 14 - 16.]

Ha camocTrosiTeIbHOE M3y4YeHNE BEIHOCHTCS TaKKe 03HAKOMJIEHHE C ITAKETOM
HIpuKIagHbeIx TporpaMM Mathematica, ¢ menbro mpuMeHeHHUs MOTyYeHHBIX 3HAHMIMA
s pemieHus 3amad  AudQepeHHHanbHOr0 M MHTETPAIbHOIO  MCYHCICHMS,
BEKTOPHOTO aHajM3a, pa3paboTKHM U  pealn3aliu

aJITOPUTMOB  PEILIECHUSA

MIPUKJIAIHBIX 33/1a4.

7. JanHble 111 yuyeTa ycneBaeMocTu cTyieHToB B BAPC

Tabmuma 1.1 Tabnuia MakCUMaIbHBIX 0AJIJIOB IO BUAAM YICOHOM JIESITCIPHOCTH.

1 2 3 4 5 6 7 8 9
ABToMaru3 Apyrue [TpomexyT
CaMmocTosT BUJIBI
Cemec i p— JlaboparopH|[IpakTrueck U HUPOBAHHOE GO oyYHas iroro
P bIC 3aHATHUS | K€ 3aHATUS TECTUPOBaH aTTecTamu
paboTa JiesiTeNb
ue 'y
HOCTH
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 oneHnBaHuUs Y4eOHO e TeJILHOCTH CTydeHTa 3a 1 cemecTp:
Jlekuun
[TocemnaeMocTb, ONpPoOC, AKTUBHOCTH U JIP. 32 0JuH cemecTp — oT 0 mo 10 Ganos.
Kpurepun ouenku:

. MeHee 25% — 0 6aos;

. oT 25% nmo 50% — 2 6aos;

. oT 51% no 75% — 4 6aos;

. ot 76% o 100% — 10 Ganos.

JlaGopaTopHble 3aHATUSA
He nipeycmMoTpeHsi.

IIpakTHyeckue 3aHATHS
KoHTponb BBIMOJHEHHS MPAKTUYECKUX 3aJaHUN B TEYEHUE OJHOTO CeMecTpa — OT
0 no 10 GamoB, MpoBepsieTCS MPABUIBLHOCTH BBITIOJHEHUS Pa0OThl M TOYHOCTH
MIOJTYYCHHBIX 3HAUCHUH.
Kpurepun oreHku:

. MeHee 25% — 0 6ayios;

. oT 25% 1o 50% — 5 6amios;

. oT 51% 1o 75% — 5 Gaimos;

. ot 76% 1o 100% — 10 Gaymios.

CamocrosiTeqibHas padora
OneHuBaeTcss KauyecTBO JIOMAalIHUX paboT, TPOBEpseTCS TPaMOTHOCTH B
o(OpMIICHUH U TIPABUILHOCTD BhIMOJHEHHU — 0T 0 10 10 GayioB
Kpurepuu onenku:
. Menee 25% — 0 6ayios;
. oT 25% 1o 50% — 4 6amos;
. oT 51% no 75% — 8 6ayioB;
. ot 76% no 100% — 10 6anos..

ABTOMATU3MPOBAHHOE TECTHPOBAHME
He npenycmotpeno.

JApyrue Buabl yaeOHOM AeATEJIbHOCTH
Bunbl yueOHOM 1eSITEIbHOCTH, HE BOIIEAIINE B IPEABIYIINE KOJIOHKH TaOIHUIbI —
ot 0 1o 30 6amnos.
1. KonTponbsHbie paboThI
2. YCTHBIA KOHTPOJIb 3HAHUM
Kpurepun ouenku:
. MeHee 25% — 0 6amos;
. oT 25% mo 50% — 10 Gamos;



. oT 51% mo 75% — 20 Gamos;
. ot 76% 1o 100% — 30 Gayuios.

IIpomesxkyTounas arrectanus (3x3amen) — ot 0 1o 40 6ayoB

[IpoBoaWTCS 1O WHUNMATUBE JIeKaHAaTa, OOBIYHO B CEPEIUHE CEMecCTpa,
YUUTBHIBAETCS UTOTOBAs MOCEIIAEMOCTh HA MOMEHT TIPOBEJCHUS, X0/ BBITIOJTHCHHUS
Y KOJINYECTBO 3aBEPILICHHBIX JTA0OPATOPHBIX padOT, aKTUBHOCTh CAMOCTOSITEILHOMN
paboTHI.

33-40 6a1J10B — OTBET HA «OTJIMYHO»

25-32 6a/1J10B — OTBET Ha «XOPOIIIO»

16-24 6anJ10B — OTBET Ha «YJOBJIETBOPUTEIBHO)»

0-15 6a/10B — HEYIOBIIETBOPUTEIbHBIN OTBET.

TakuM 00pa3oM, MaKCUMajJbLHO BO3MOXHAs CymMMa OayIoB 32 BCE BHUJbI yUeOHOM
JCATEIBHOCTH CTYJACHTA 3a TIEPBBIA CEMECTp IO JAUCIHUIUIMHE «MaTeMaTHKay
cocrasiser 100 6atos.

Taoauna 2.2 Tabauna nepecyera NMOJy4eHHOH CTYA€HTOM CYMMBbI 0aJlJI0B IO
aucuuiinHe «MaTteMaTuKa» B OlleHKY (3K3aMeH):

6oiee 90 6amioB «OTIINYIHOY

ot 80 1o 89 OGamtoB «XOPOIIIOY

ot 64 1o 79 GamoB «YJOBJIETBOPUTEILHOY
MeHbIe 64 6aIoB «HEYJOBJIETBOPUTEITHHO»

IIporpaMmma oneHMBaHUS Y4eOHOM AeSITeJIbHOCTH CTYI€HTA 32 2 ceMecCTp:
Jlekuuu
[TocemaemMocTh, OMPOC, AKTUBHOCTH U JIp. 332 oauH cemecTp — oT 0 1o 10 6amos.
Kpurepuu ouenku:

e MecHee 25% — 0 6amos;

e 0T 25% 1o 50% — 2 6amnos;

e 0T 51% no 75% — 4 6annos;

e 0T 76% mo 100% — 10 6amnos.

JlaGopaTopHble 3aHATUA
He npenycmoTpeHsi.

HpaKanecmle 3aHATHUSA



KoHTposib BRIMOMHEHHS MPAKTUYECKUX 3aJaHUN B TEYEHUE OJHOTO CEMEeCcTpa — OT
0 no 10 OannoB, mpoBepsieTCS MPABUIBLHOCTH BBIMOJHEHUS PabOThl U TOUYHOCTH
MOJIYYEHHBIX 3HAUYCHU M.
Kpurepun onenku:

. MeHee 25% — 0 6aos;

. oT 25% no 50% — 5 6amos;

. oT 51% mo 75% — 5 Gamos;

. ot 76% no 100% — 10 6anos..

CamocrosiTenibHast padora
OrneHuBaeTcss KadecTBO JIOMAlTHUX pPadOT, TPOBEPSETCS TPaMOTHOCTH B
o(OpMIICHUH U TTPABUILHOCTH BhINOIHEHUS - 0T 0 10 10 6aymoB

Kpurepun oreHku:

. MeHee 25% — 0 6aos;

. oT 25% 1o 50% — 4 6aos;

. oT 51% no 75% — 8 6aios;

. ot 76% 1o 100% — 10 Ganos.

ABTOMATH3MPOBAHHOE TECTUPOBAHME
He npenycmotpeno.

JApyrue Buabl yueOHOil 1esiTeJIbHOCTH
Bunbr yueOGHOW JesATEIbHOCTH, HE BOIIEAIIME B TNPEIbLAYIINE KOJIOHKU
ta0sunel — ot 0 1o 30 GaIos.
1. KontposnbHbie paboThI
2. YCTHBIA KOHTPOJIb 3HAHUI

Kpurepuu oneHku:
. Menee 25% — 0 6ayios;
. oT 25% no 50% — 10 6amos;
. oT 51% no 75% — 20 6aos;
. ot 76% 1o 100% — 30 Gamios.
IIpomexyTouHasi arrectanus (3k3ameH) — ot 0 10 40 6amioB

[IpoBoguTcs 1O WHHUIIMATHBE JeKaHaTa, OOBIYHO B CEpPEIMHE CEeMecTpa,
YUYUTBHIBAETCSA UTOrOBAsI MOCEMIAEMOCTh HA MOMEHT IIPOBEICHUS, X0/ BBIIIOJHEHUS
¥ KOJIMYECTBO 3aBEPIICHHBIX J1a00OPaTOPHBIX pabOT, aKTHBHOCTH CAMOCTOSI TEITLHOM
paboTHLI.

33-40 6a/J10B — OTBET HA KOTIUYHOY

25-32 6a/1J10B — OTBET Ha «XOPOIIIO»

16-24 6a1J10B — OTBET Ha «YJOBJICTBOPUTEIHEHOY

0-15 6an710B — HEYIOBIIETBOPUTEIIHHBIN OTBET.



Takum 00pa3oM, MakKCMMaJbHO BO3MOXHAsi cymMMa 0ajyioB 3a BC€ BUJbI yueOHOM
ACSTENPHOCTH CTY/ACHTA 3a BTOPOM ceMecTp Mo AucHUIUINHE «MaTeMaTHuka
cocrasisier 100 6amnos.

Taoauua 2.2 Tabauna nepecyera NOJYy4eHHOH CTYA€HTOM CyMMbI 0aJlJI0B 110
AucuMILIUHe «MaTeMaTHKa» B OLIEHKY (IK3aMeH):

6onee 90 6amoB COTIIMYHO

ot 80 o 89 GanoB «XOPOLLIO»

ot 64 o 79 6anos «YAOBJIETBOPUTEIHHO
MeHbIIe 64 6aIoB «HEYJOBIETBOPUTEIHHOY

IIporpamma oueHMBaHUs Y4eOHOM AeATEJJbHOCTH CTyAeHTa 3a 3 cemecTp:
Jleknuu
[TocemaeMocTh, OMPOC, AKTUBHOCTH U JIp. 332 oJuH cemecTp — ot 0 1o 10 Gamos.
Kpurepun oreHku:

e McHee 25% — 0 6amnos;

e 0T 25% 10 50% — 2 G6amos;

e 0T 51% 10 75% — 4 G6amnos;

e 0T 76% 1o 100% — 10 GaymtoB.

JlaGopaTopHble 3aHATUA
He npenycMoTpeHsI.

IIpakTH4eckue 3aHATHS
KoHTposb BRINOJHEHUS TPAKTUYECKUX 3aJJaHU B TEYEHHE OJHOTO CEMECTpa — OT
0 no 10 GamoB, MpoOBEpSAETCS MPABUIBLHOCTH BBITIOJHEHHUS Pa0OThI M TOYHOCTH
MTOJIYYEHHBIX 3HAUCHUH.
Kpurepuu onenku:
e McHee 25% — 0 6amnos;
e 0T 25% 1o 50% — 5 6amnos;
e 0T 51% no 75% — 5 6amnos;
e oT 76% mo 100% — 10 Gamios.
CamocrosiTeqibHas padora
OueHuBaeTcs KadyecTBO JOMAIIHUX pabdOT, MpoBepsAeTcs TIPaMOTHOCTH B
0o(OpMIICHUH ¥ TIPABUIBHOCTD BhIMOTHEHHS — 0T 0 10 10 GamtoB
Kpurepuu ouenku:
. Menee 25% — 0 0annoB;
. oT 25% 1o 50% — 4 6anos;
. oT 51% no 75% — 8 6aios;
. ot 76% 1o 100% — 10 Ganos.
ABTOMATH3MPOBAHHOE TECTUPOBAHME
He npenycmotpeno.



Jlpyrue Buabl Y4eOHOM AeATeIbHOCTH
Bunbl yueOHOI AesSTeNbHOCTH, HE BOLIEAIINE B MPEAbIIYIIHE KOJIOHKH TaOINULbI —
ot 0 1o 30 6amoB.
1. KontposbHbie paboThl
2. YCTHBIN KOHTPOJIb 3HAHUU
Kpurepun ouenku:
. Menee 25% — 0 6anoB;
. oT 25% no 50% — 10 G6amos;
. oT 51% no 75% — 20 6amos;
. ot 76% no 100% — 30 GanoB.
IIpome:xkyTounas arrectanus (3x3amen) — ot 0 1o 40 6ayoB

[IpoBoguTcs 1O WHHWIIMATHBE JcKaHaTa, OOBIYHO B CEPEAMHE CEMECTpa,
YUUTBHIBAETCS UTOTOBAs MOCEIIAEMOCTh HA MOMEHT TPOBEJCHUS, X0/ BBITIOJTHCHHUS
Y KOJIMYECTBO 3aBEPIICHHBIX JJA00OPATOPHBIX PabOT, aKTHBHOCTHh CAMOCTOS TEIILHOM
paboTHI.

33-40 6a1J10B — OTBET HA «OTJIMYHO»

25-32 6a/1J10B — OTBET Ha «XOPOIIIO»

16-24 6a1J10B — OTBET Ha «YyIOBJIETBOPUTEIIHHOY

0-15 6an710B — HEYOBIIETBOPUTENIHHBINA OTBET.

Takum 00pa3oM, MakKCMMaJabHO BO3MOXKHAsi CymMMa OajioB 32 BCE BUJbBI yueOHOM
NESTENBbHOCTH CTYJ€HTa 3a TPETUH ceMecTp Mo IucuuIuimHe «MareMaTHKay
coctaniser 100 6amioB.

Taoauna 2.2 Tabéaunma mnepecyera MNOJYYEeHHOH CTYAEHTOM CYMMBbI

0aJ1J10B MO JUCUUIINHEe «MaTeMaTuKka» B OlleHKY (IK3aMeH):

ooitee 90 GauioB «OTIIMYHO)

ot 80 1o 89 GamtoB «XOPOIIIOY

ot 64 1o 79 GamoB «YIOBJIETBOPUTEIHHOY
MeHbIIIe 64 6aoB «HEYAOBJIETBOPUTEIBHO»




8. VYueOHo-mMeTommyeckoe W  uHpoOpManHOHHOe  olecneyenue
AUCUMIJIHHBI.

a) IuTeparypa:

1. Tep-KpukopoB, Anekcanap MaprteiHoBUY. Kypc MaTemMaTH4ecKoOro
aHanu3a [DIeKTpoHHbIH pecypc] : yuebHoe mocobue / A. M. Tep-Kpukopos, M. 1.
Ma6yrauH. — 2. - Mocksa : M3naTenscTBO GU3UKO-MAaTEMATHUECKON JIMTEPATYPHI,
2001. - 669 c. - b ObC NHuppa M.

2. ['yapko FO.A. MartemaTudeckuii aHamu3 [DJIeKTpOHHBIA pecypc] :
y4yeOHOe Tocobue / - Bomnrorpan : Bonrorpagckuii HHCTUTYT Ou3Heca, BysoBckoe
ob6paszoanue, 2008. - 151 c¢. -ISBN 978-5-9061-7230-3 : b. 1. Knura HaxoauTCcs B

6azosoit Bepcuu D5C IPRbooks. %

©6) nporpamMmHoe obecrieuerre u HTepHeT-pecypehl
Juyenzuonnoe npocpammHoe obecneuenue:

1. onepanmonnas cuctema Windows 7, unu Gosiee MO3HsS BEPCUS

2. Microsoft Office Word,

3. Microsoft Office Excel,

4. Microsoft Office PowerPoint.

HnmepHem-pecypcol:

1. www.sgu.ru

2. @uxrtenromnpll, ['puropuit MuxainoBud. OCHOBBl MaTEMaTHYECKOTO
ananuza [Dnextponssiit pecype] / I'. M. @uxrtenromnsi. - Cankt-IletepOypr: Jlans.
- ISBN 978-5-8114-0010-8.

Y.1: yuebuuk / I'. M. ®uxrtenronsu. -11-e u3g., crep.- Canxr-IletepOypr :
Jlans, 2019. - 444 c.- ISBN 978-5-8114-0190-1 : b. u. Kaura u3 koyuekuu Jlans-
MaremaTuka.

3. ®uxrtenromnsl], ['puropuit Muxaiinoud. OCHOBBI MaTEMAaTHYECKOTO
ananuza [Dnextponnsil pecype] / I'. M. ®uxrenrossi. - Cankt-IlerepOypr: JlaHs.

Y.2: yyeOuuk. - Mocksa: Jlanp, 2019. - (CneuuanbHas nuTeparypa)
(YueOnukwu myis By3oB). - ISBN 978-5-8114-0010-8 : b. 1. 5b5C JIAHD



9. MaTepuajibHO-TEXHUYECKOE O0ecredeHue TUCIMILTHHbI

Jlist MPOBEICHUA 3aHATHMN o JUCLMIUIAHE «MartemaTuka,
npenycMotrpeHHor yueOHsIM ianoM OOII, umeercs HeoOXonuMasi MaTepuaIbHO-
TeXHU4YecKass  0a3a, COOTBETCTBYIOIIAsl  JIEUCTBYIOIIMM  CAHUTApHBIM U
MIPOTUBOMOKAPHBIM MPABUIAM U HOPMaM:

— JICKIIMOHHASI ayJUTOPHUsI, OCHAIIIEHHAS MYJIbTUMEIUUHBIMU MPOEKTOPaMHU,
MapKepHBIMH JJOCKaMU JJIsl AEMOHCTpAIMi yueOHOT0 MaTepHana;

— CHELMANM3UPOBAHHBIE  KJIACChl, MPEJHA3HAYEHHbIE JUIsI TPOBEICHUS
MPAKTUYECKUX 3aHITHH;

— OubMoTeyHbl  (OHJ, YKOMIUICKTOBAHHBIA TEUATHBIMH U3JIaHUSIMH,
NEepeurcIeHHbIMU B pa3zene § B HEOOXOAMMOM KOJIMYECTBE;

— DJICKTPOHHAsl OMOJINOTEKA;

— CHEIMAIbHO 000pPY/0BAHHBIE TOMEIIEHUS JISI CaMOCTOATENbHON paboThI
00y4aroIUXCsl C KOMIBIOTEPHBIM 000PYIOBAaHUEM U JOCTYIIOM K ceTh MIHTepHeT.

[Iporpamma cocrtaBieHa B cooTBeTcTBUM ¢ TpedboBanusmu ®I'OC BO mno
Hanpasiennto noaroroku 09.03.03 «[Ipuknaanas nHbopMaTuka.

Astop: npodeccop kabeapsl TOUCA, n.¢.-m. Hayk I1.A. Tepexus.

[Iporpamma opoOpena Ha 3aceganuu Kadenpsl Teopud GYHKUUA U
cToxacTudeckoro ananuza ot 28 mas 2019 roxa, mporokon Ne 17,



IIpuioxenue
Y4eOHO-MeTOAMYEeCKOEe M HHPOPMALIMOHHOE 00ecneuyeHrne TUCIUIINHBI

Pexomennyemas mureparypa:

1. Kynpssues JI.J[. Kypc marematuueckoro ananusa. - M. : Beicl. LK.,
1989. - 352 c.

2. @uxrtenronsly ['"M. Kypc auddepeHnuanbHOro U MHTETPaibHOTO
ucuucienus. 3 1. - M.: OUIMATIINT, 2006. - 679 c.

3. Hemugosuu  B.II.  COopHuk 3amay W yOpaKHEHHM 1O
marematuueckomy ananuzy. - M.: ACT : Actpens, 2005. - 558 c. - ISBN 5-17-
010062-0.

4, Owmnno  A.d. COopuuk 3amay  no guddepeHurnaTbHbIM
ypaBHeHusAM. — MbkeBck: HUL[ «PerynspHas um xaotuueckas auHamuka», 2000,

176 c. — ISBN 5-93972-008-0.
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