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1. Illesn ocBOeHUS TUCIHUILIMHbBI
[lensmMu OCBOEHUS IUCIHUIUIMHBI «MaTeMaThka» SBISIOTCS HW3Y4YCHHE

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

2. Mecro aucuuniannsl B crpykrype OOII

Hucunmimnna «Martematuka» (b1.0.04) BXxoauT B 00s3aTeNbHYIO 4YacThb
brmoka 1 «ducrumumasl (Momymn)» ydeOHoro miana OOIl mo HampaBieHHIO
noarotoBku 09.03.03 — Ilpuknagnas wHpOpMatuka, npoduins «lIpukmamHas
nH(pOpMaATHKa B SKOHOMUKE.

Jlisg ycrnemHoro ycBOeHHsI Kypca HEOOXOAMMO NpeIBapUTEIbHOE U3YyYEHHE

mMonayien — [IpakTuka o nomydeHuto 6a3oBbiX HaBbIKOB. YacTh 1. Martepuain kypca
Jlajiee UCHOJb3yeTCsl IPU U3Y4YeHUH KypcoB: JIuHelHas anreOpa M aHaJUTHYECKas
reoMeTpusi; Teopuss BEPOATHOCTEM M MaTeMaTW4eCKas CTAaTUCTHKA; JlMCKpeTHas
MareMaTuka, MaTteMaTHn4ecKue METOIbI B 3KOHOMUKE.

3. Pe3yJILTaT]>I Oﬁy‘leHl/lﬂ o TMCOMIIJIMHE

Koa u HauMeHoOBaHMe Koa m HaumMeHOBaHHEe Pe3yabTaTsl 00yueHust
KOMIIETEeHIIUHT HHAMKATOPA (MHAMKATOPOB)
JOCTH:KEHHS KOMIIETEHIIMH
VK-1. Crocoben | 1.1 _B.YK-1. Ananusupyer | 3HaTh:
OCYIIECTBISTh TIOWCK, | 3a7a4y, BbIIEIsS e 0a30Bbie | -  TIOCTAHOBKY  OCHOBHBIX  3ajad
KPUTHYECKUN aHalIW3 U | COCTABISIOIIHE. MaTeMaTHYeCKOro aHajiu3a, TEOpUHU
CHHTE3 uHpopmarmn, | OcymiecTBiser npenenos, auddepeHmanT HOTO U
NPUMEHATH  CUCTEMHBIN | IEKOMIO3UIIHMIO 33/1a4H. HWHTETPAILHOTO WCYHUCIECHUI ISt
MOAXOJ I PELICHHS byHKIHiA OJTHOM u MHOTHUX
IMOCTaBJIEHHBIX 33724 MEPEMEHHBIX.
YMmerh:

- aQHAJIM3WPOBATh 3aJIa4M, BBIICISS €€
0a30BBIE COCTABIISIOLIHNE;

- OCYIICCTBIIATh JIEKOMIIO3HIIUIO
3aJja4H.

Baagern:

- HABBIKAMHU aHAJIM3a U ACKOMIIO3UIINU
3ala4 C IIOMOINBI0 MaTEMATHYECKHUX
METOJOB.




2.1 B.YK-1. Haxomutr wn
KPUTHYECKH aHaJTN3UPyeT
nH(pOpMaLUIO, HEOOXOAUMYIO
JUIL PEICHHs TOCTABJICHHOU
3a/1auH.

3HaThb:

- OCHOBHbIE MCTOYHUKHM HH(pOpMaLuu,
HEOOXOJUMON JJIsl pelleHus 3agady B
001acTH  MaTeMAaTUYECKOro aHalu3a,
TEOpUHU MIpeIesoB,
i hepeHIMaIbHOTO W HHTETPATLHOTO
UCYHCTICHUA i (yHKIUHA OJHOU U
MHOTHX IT€PEMEHHBIX.

Ymersn:
- TOTOBUTH  0030pHl  HAYYHOH
JIULTEPATYPBI u DJIEKTPOHHBIX

UH(POPMALIMOHHO-00pa30BaTEIBLHBIX
peCypcoB, HEOOXOAMMBIX JUTSl PELICHUS
MOCTaBJIEHHOM 3a/1auu.

Brnanern:

- HaBBIKAMU KPUTHYECKOTO aHajn3a
uHbOpMaIUM,  HEOOXOTUMOW  JyIA
pereHus 3a1a4 B obnacTu
MaTeMaTHYeCKOro  aHain3a, TEOpHHU
npenenos, auddepeHmanTbHOrO U
UHTETPAJIBHOTO  MCYMCICHUH s
byHKLIMH OJTHOM u MHOTUX
MIEPEMCHHBIX.

3.1 Bb.YK-1. PaccmarpuBaer
pas3IuuHbIe BapUAHTbHI
pelIeHus 3aJaud, OLEHHUBas
ux JOCTOMHCTBA u
HEJIOCTATKU.

3HaTh:

- OCHOBHBIE AHAJIIMTHUYECKHE METOBI
pelmieHus  3aJad  MaTeMaTHYECKOro
aHau3a, TEOpPHUHU IPEJIEIIOB,
nuddepeHInanbHOro ¥ HHTETPaIbHOTO
UCYMCICHUA i1 (PyHKIMH OJHON U
MHOT'MX I1€PEMEHHBIX.

Ymern:

- pemaTth 3a1a4M, COMPOBOKAAOIINECS
HpeenbHbIMU nepexojamu,
muddepeHIUpoBaTh U HUHTErPUPOBATH
CJIO’KHBIE byHKIMY, IPUMEHATh
muddepeHnanbHOE M MHTErpanbHOE
UCUHUCIICHUE K UCCIIEI0BAHUIO
byHKIMH, pemath quddepeHInatbHbIe
YpaBHEHHUs OPOCTEHIINX  THUIIOB,
HCCIIEN0BATH Ha YCTOHYHUBOCTh
pelieHne CUCTEMBI
Qg depeHnnanbHbIX ypaBHEHUI
MIPOCTEHILEro TUIA.

Baagersn:

- HaBbIKAMU BbIOOpAa ONTHMAJIBHOIO
peleHys A MOCTAaBICHHBIX 3a/1ad B
001acTH  MaTeMAaTUYECKOIO  aHalu3a,
TEOpUH IPEJENOoB,
T PepeHInanbHOr0 U HHTErpajlbHOrO
WCUUCIICHUH U1 (QYHKUIUH OJHON U
MHOTHX IT€PEMEHHBIX.

4.1  B.YK-1. TI'pamotHo,
JIOTHYHO, apTyMEHTHPOBAHHO
dhopmupyet coOCTBEHHBIC

3HaTh:
- OCHOBHBIE (DAaKThl MAaTEMaTHYECKOTO
aHajau3a, TEOPHH MIPEICIIOB,




CYXKICHUS u OLICHKH.
Otinyaer (akTbl OT MHEHUH,
WHTEpIpeTaluii, OLEHOK U T.
. B PACCYyKICHHUSIX IPYrHX
YYaCTHUKOB JI€ATEIHHOCTH.

nrddepeHnanTbHOTO U HHTETPaTLHOTO
WCYUCTCHUN uisi (YHKIMI OJHOU |
MHOTHX TIEPEMEHHBIX.

VMmeTs:

- IrpaMOTHO, JIOTHYHO,
apryMeHTHPOBaHHO (dbopMupoBaTh
CcOOCTBEHHBIC CYXJICHUS W OICHKH B
obmactu MIPUMEHEHUS TEOpUH
KoJeOaumii K MOJICTTUPOBAHHUIO
MPOIIECCOB B OMOMeXaHUIECKUX
cHCcTEeMax;

- OTM4YaTh  (akThl  OT  MHCHHH,
WHTEpIpeTaluii, OIEHOK U T.J. B
pacCyXJIeHUsAX JIPYyTUX YYaCTHHKOB
JIeSITeJIbHOCTH.

Bmaners:

- HaBBIKAMH (dhopMupoBaHus
COOCTBEHHBIX CYKICHHA W OIICHOK B
00JacTH MaTeMaTHYECKOr0 aHaju3a,
TEOPHUH MpeeIioB,
T epeHIHanbHOr0 ¥ HHTErPaJIbHOTO
UCUMCICHUH a1 (QyHKUMH OAHON U
MHOTHUX MT€PEMEHHBIX;

- HaBBIKAMU TPAMOTHOTO, JIOTUYHOTO U
apryMEeHTHPOBAHHOTO M3J05KEHHS
cBoeil MO3HIINHA 1o BOIIpOCaM
MaTEeMaTHYeCKOro  aHajiu3a, TEOpPUH
npenenos, auddepeHmanTbHOr0 U
HMHTErpaibHOTO HCYUCIEHUH I

byHKIHIA OJHOM u MHOTHX
MIEPEMEHHBIX.
5.1 B.YK-1. Onpenenser u | 3HATh:
OIICHHUBAET MPaKTHYECKHe | - OCHOBHBIE BOIIPOCHI
MOCIIEACTBHS BO3MOXXHBIX | MAaTEMAaTUYECKOTO aHalu3a, TEOpUHU

pellIeHn 3a/1a4u.

npenenos, auddepeHmanTbHOrO U
UHTErPaJbHOTO  MCYMCICHHHA IS

byHKIHIA OJTHOM " MHOTHX
MePEMEHHBIX Hu METOBI 150:4
HCCJIEIOBAHUSL.

YMmerh:

- MyOJIMYHO MPEJCTABIATh PE3yIbTaThI
pEILIeHUsT KOHKPETHOM 3a1auM.

Baanern:
- HaBbIKaAMH OHpe,ZICJ'ICHI/ISI nu
OLIEHUBAHUS MPAKTUYCCKUX

MOCTEJACTBUI  BO3MOXHBIX  PELICHUN
3ajJlad = MaTeMaTH4YeCKOro  aHaju3a,
TeopUu MPEETOB,
nrddepeHInanTbHOTO U HHTETPATLHOTO
WCUUCIICHUH U1 (QYHKUIUH OJHON U
MHOTHX TIEPEMEHHBIX M METOABl WX
HCCJICIOBAHUS.




OIIK-1.
NPUMEHSI T
€CTeCTBEHHOHAYYHbBIC
0OLIeMH)KEHEPHBIE
3HaHUS,
MaTeMaTHIeCKOro
aHaJM3a
MOJICTTHPOBAHHS,
TEOPETHYECKOTO
IKCTIIEPUMEHTAIILHOTO
UCCIICIOBaHUS
npodecCuoHAILHON
JESITeTIbHOCTH.

Crocoben

u

METO/IbI

u

u

1.1 B.OIIK-1.  Ucnone3yet
OCHOBBI MaTeMaTUKH, (PU3HUKH,
BBIYHMCIUTENFHON TEXHUKU U
MIPOrpaMMHUPOBAHUSL.

3HaThb:

- OmpefesieHUus] OCHOBHBIX MOHATUH
MaTEeMaTHYECKOTO aHanu3a,
GbOopMyIUPOBKM M JOKa3aTellbCTBa
TeopeM TEOpHUU HpeJeNioB,
i hepeHIMaIbHOTO W HHTETPATLHOTO
UCYHCTICHUA i (yHKIUHA OJHOU U
MHOTHX IT€PEMEHHBIX.

Ymersn:

- pemaTh 3aJa4u, COMPOBOXKIAIOIINECS
npeebHIMU nepexoiamMu,
muddepeHIpoBaTh U UHTETPUPOBATH
CJIOXKHBIE byHKIMH, NPUMEHSTh
muddepeHaIbHOe M MHTErpalibHOE
UCYHCIICHHE K UCCIIEI0BAaHUIO
byHKIMH, pemath quddepeHnnaTbHbIe
ypaBHEHHUS NPOCTEUIINX  THUIIOB,
UCCIIE/I0BATh Ha YCTOMYUBOCTh
peleHue CUCTEMBI
g hepeHInaTbHBIX ypaBHEHUI
IIPOCTEHILEro TUIA.

Baanern:

- METOoJIaMHU peleHus 3a1a4
npoecCUOHATIbHON  JIEATEIBHOCTH ¢
MIOMOIIBIO aIlnapaTa MaTeMaTHYeCKOro
aHau3a;

- MaTeMaTHYECKUMHU naKeTaMu
MPUKJIIAIHBIX porpaMm TUIst
pa3paboOTKu U pean3alii aJropuTMOB
pemieHus 3agad  NpodeccHoHaNIbHON
JEeSITEIbHOCTH.

2.1 B.OIIK-1. Haxonur
pemeHus CTaH/IapPTHBIX
npodecCHOHAIBHBIX 33734 C
MPUMEHEHUEM
€CTECTBEHHOHAYYHBIX u
OOIIEHHKEHEPHBIX  3HAHMH,
METO0B  MaTeMaTH4ecKOro
aHaIM3a ¥ MOAEIUPOBAHHUS.

3HaTh:

- ONpe/eNICHUsT OCHOBHBIX TOHSITHH
MaTeMaTUIECKOTO aHaJn3a,
GOpMYIUPOBKM W JOKa3aTeJIbCTBA
TeopeM TEOPHUH MPEICIoB,
U hepeHIMaTLHOTO W UHTETPATLHOTO
WUCYMCICHUHA i (yHKIMHA OJHOH U
MHOTHX TI€PEMEHHBIX.

YMmerh:

- TPUMEHATh HW MOIU(DUIIUPOBATH
METOIbI muddepeHInaIbLHOro u
HWHTETPAILHOTO ACYNCIIEHUS u
BEKTOPHOTO aHalM3a Ui MOCTPOCHHS
MaTeMaTHYECKHAX Moeleit npu
peleHun CTaHJapTHBIX
Mpod)eCCHOHANTLHBIX 3a/1a4.

Baagern:

- HaBBIKAMHM IIPUMEHEHHMS METOJOB
T QepeHInaTbHOTO ¥ HHTETPAIbHOTO
WCUUCIICHUS ¥ BEKTOPHOTO aHAIN3A IS
MOCTPOCHUSI MaTEMaTUIECKUX MOJIeNei
npu peleHnu CTaHIAPTHBIX
npodeccHOoHaIbHBIX 3a/1a4.




3.1 _B.OIIK-1. Cnocoben | 3naTh:

MPOBOJAUTH TEOPETUYECKOE U | - OIpeNeJeHUs OCHOBHBIX TMOHSATHI
JKCIIEPUMEHTATbHOE MaTEeMaTHYeCKOro aHanu3a,
HCCIIE0OBaHNE 00BEKTOB | (GOPMYIUPOBKM U JIOKA3aTeIbCTBA
npogeccHOHATbHOM TeopeM TEOpUHU MpeesoB,
NeSITeTbHOCTH. TuQQepeHInaTbHOTO ¥ HHTETPAIbHOTO

UCYHCTICHUA i (yHKIUHA OJHOU U
MHOTHUX [I€PEMEHHBIX.

YMeThb:

- TPUMEHSTh CHCTEMHBIA TMOIXOJ |
MaAaTCMAaTHU4YCCKUEC METOObI B
HCCIIEeIOBAHUH 00BEKTOB
MpodeCCHOHAILHOHN ACSATEIIBHOCTH.
Baagersn:

- HaBbBIKAMU HpI/IMeHeHI/ISI
MaTeMaTHYECKHAX METOOB IS
HACCIEN0BAHUS 00BEKTOB

HpO(i)CCCHOHaHBHOﬁ ACATCIbHOCTHU

4. CTpyKTypa M colep:KaHue JUCHUIITHHBI

OO6m1ast TpPyI0EMKOCTh JUCHUILIIMHBI COCTaBIsACT 19 3aueTHhIX enuHuUl, 684 yaca

Bunsbi yueOHoi#i padoThI, BKJIIOYAs
CaMOCTOSITEILHYIO Pa0OTY CTYJI€HTOB U ®opmBbI
TPYAOEMKOCTDH (B ‘lacax) TeKylero
< KOHTPOJIS
2,
CIIeBaeMOCTH
a S IIpakTHyeckue y
Ne Paznen g Mo HeJeJasIM
B =
(5] 5 3aHATUA
n/n JUCHHUTIINHBI E 51 ceMecTpa)
5 ®
= 2 DopmbI
© = Jlexun N3 Hux | A« 5 P
5 @) a =9y MPOMEXYTOYHO
u =
= Obwas | mpaktn | 2 | O | 2 il aTTecTanuu
S
TPyAoe | Heckas = | (mo cemecTpam)
MKOCTb nmoaroTro
BKa
1 Beenenue 1 1 2 2 - - 4
Onpoc
YucaoBwie poc,
IIpOBEPKA
IOCJIE10BATEIILH POBEp
2 1 2,3 3 3 - - 6 - BBIIIOJIHEHHUS
octu. Teopust OMAIHEro
MpeesioB sananms
Ompoc,
MpoBepKa
3 | Yucnoskie psabl 1 3,4 3 3 - - 6 - BBITTOJTHEHUS
JIOMAaIIHETO
3aJ]aHus




TIpenen

GyHKIMH B
TOYKeE. K
OHTPOJIbHAS
4 | HenpephIBHOCTD 4,5 P
pabora
U pa3pbIBBI
(hyHKIUY B
TOYKE
Ompoc,
HenpepsiBHOCTH MpoBepKa
¢dhyHKIMN Ha 6 BBITIOJTHEHUS
MHOECTBE JIOMAIITHETO
5 3aJaHus
TIpousBoaHas u
muddepeHunpye 6,7,8,9 KonTposbHas
MOCTb (PYHKIMH ,10 pabota
6 | B TOUKE
Omnpoc,
Auddepenuupye npoBepKa
MOCTb (yHKIHI BBITIOJTHCHHS
. Ha MHOXKECTBE JOMAILHETo
3alaHus
Ompoc,
MpoBepKa
DKCTPEMYMBbI POBCp
11 BBITIOJIHCHUS
GbyHKIIH
JIOMAIITHETO
8 3aJaHus
Hccnenosanue
N Ompoc,
dhyHKIII
poBepKa
METOIaMH 12,13, boBEp
BBIMOJTHEHHUS
nuddepeHImanb 14
JIOMAIITHETO
HOT'O
3a1aHus
9 | ucuncnenus
Omnpoc
[TepBooGpasHas poc,
poBepKa
u
10 15 BEITIOJTHEHHS
HEeOoNpeeTICHHBI
. JIOMAIITHETO
i uHTETpal
3aJJaHus
Ompoc,
. poBepKa
OrnpeaeneHHbIi POBep
11 16,17 BBITIOJTHEHUS
HHTErpa
JIOMAIITHETO

3agaHuA




Ompoc,

CBolicTBa
IIpOBEpKa
1p | MEIPRIORA 1718 | 4 4 6 | - | somomncnus
UHTETPUPYEMBIX
by JIOMAIIHETO
3a1aHUs
ITpomesxkyTOUHA Ix3amen,
S aTTecTalUsl 2 KOHTP.
padoTsI
B 1 -
cero 3a 1 cemectp 36 36 20 | 36
180 uacoB
O
[IpocTpaHcTBO np:;)ei)clza
Rm. M
13 Howectsa 1 4 4 30 BBIIIOJIHEHMS
B TIPOCTPAHCTRBE
RM JIOMAIIHETO
3aJaHus
HenpepsiBHOCTB
1 penet KontponrHas
14 | Gy 234 | 4 12 30 P
pabota
MHOTHX
MEPEMEHHBIX
YacTtHble
Omnpoc,
MIPOM3BOIHBIE 1
P — poBepKa
15 A p Y 5,6,7 6 12 30 BBIIIOJITHEHHS
MOCTb (PYHKIIMH
IIOMAIIHETO
MHOTHX
3aJaHus
MEPEMEHHBIX
Ompoc,
poBEpKa
0]
16 OP Myna 8,9 6 12 28 BBITOJIHEHUS
Telnopa
JIOMAIIHETO
3aJaHus
10.1%, O: peOCIZa
IIPOB
Kparnsie 12, poBep
17 6 12 26 BBITIOJTHCHUS
WHTETPaJIBI 13,14,
15 JIOMAIITHETO
3aJaHus
CsoiicTBa
KpaTHbIX KonTponrHas
18 | uHTerpanoB u 16,17 6 12 28 P
pabora
HHTETPUPYEMBIX
GbyHKIMIA
IIpoMe:KyTOYHA Jr3ameH,
pomety 2 KOHTP.

A aTTecranus

padoThI




Bcero 3a 2 cemecTp — 17
324 yaca 32 64 0 2 ) 54
OOBIKHOBEHHBIC (;:pe(:’a
MIPOBEPK
1,234
19 Aueperumay 3 T 12 16 - 15 BBITIOJTHEHHS
HbI€ YPaBHEHHUS 5,6
JIOMAIITHET 0
1-ro mopsimka
3aTaHus
OOBIKHOBEHHBIE 7,8,9,1
20 muddepeHnnans 3 0, 16 12 ) 15 Konrponbnas
HbIE€ YpaBHEHUS 11,12, pabota
N-ro mopsiaka 13, 14
OnHOpOIHEIC Onpoc,
JINHENHBIE 15,16, fiposepka
21 3 6 6 - 2 |15 BBITIOJIHCHUS
nmud hepeHnranb 17
JIOMAIITHET 0
HBIC ypaBHEHHUS
3aTaHus
HeonHoponHsie Kontponbphas
99 JIMHEHHBIE 3 18 2 2 i 7 pabora
mud dhepeHIranb
HbIC yPaBHEHHUS
9K3amMeH,
IIpome:kyTouHa
3 2 KOHTP.
s aTTecTalusl
padoThl
B 3 -
cero 3a 3 cemectp 36 36 0 5 |52 | 54
180 yacoB
O0mas Tpya10eMKOCTh 684 uaca
AUCIUILTHHBI
Conep:xanmne IMCIUTNIAHBI
Beenenmne.

I[Menn W 3amauyd MaTreMaTUYecKoro aHaiu3a. MHoxectBa. Omnepauuu Haj
MHO>KECTBaMU. YTIOpsiAOUEHHbIe napsl. JlekapToBo mpoussenenue. OnpeneneHue
¢GyHKIMM. AKCHOMBI MHO>KECTBa JICHCTBUTENIbHBIX uucel. BepxHss U HWXKHSAA
IrpaHUla MHOXKECTBA. BepxHsAd M HMWXKHAA TpaHb MHOXecTBa. OrpaHWYEHHOE
MHOXeCTBO. OKpecTHOCTh TOUKH. [[oHATHE NpenenbHON U H30JIUPOBAHHON TOYKHU.
Knaccudukanums MHOKECTB Ha YMCIOBOM MPSIMOM.

Paznen 1. Teopusi nocjieaoBaTeIbHOCTEN M YMCJIOBbBIX PS/IOB.
Tema 1.1. YncaoBble nmocjieaoBaTebHOCTH. Teopusi mpeaesios.

OHpeI[eJ'IeHI/Ie YHUCJIOBOM IIOCJICA0BATCIbHOCTH. OrpaHquHHaﬂ quciaoBasd
IIoCJIACA0BAaTCIIbHOCTD. MOHOTOHHAs YUCJIOBAs MMOCJICAOBAaTCIBbHOCTD. CXOI[HIH&HCH
qHCJI0Baid IMOCJIIEA0BATCIbHOCTSD. CXO,Z[I/IMOCTB YHCIOBOM IIOCJIEA0BATCIBbHOCTH KaK




CIEACTBUE  OIPAHMYEHHOCTM M  MOHOTOHHOCTH.  bBECKOHEYHO  Maible
nocyenoBaTeabHoCTH. Onepanuu ¢ 06CKOHEUHO MAJIbIMU MOCJIE10BATEIbHOCTIMHU.
[TognocnenoBarenbHOCTH. YacTuuHble mpenenbl. BepxHue, HUKHUE NPEACIBL.
Teopema bonsuano-Beriepmrpacca. @yHaameHTanbHas IIOCIEIOBATEIBHOCTb.
Kpurepnii Komm cxoauMocTy nociae0BaTeaIbHOCTH.

Tema 1.2. YUncJioBble psabl.

Onpenenenue yucinoBoro psga. Kpurepuit Komm  cxoaumoctu — psaa.
HeoOxomumoe ycnoBue cxomumoctu psnoB. Onepanuun Hajx psgamu. [lpusHaku
CXOAMMOCTH YMCJIOBBIX PsIOB. AOCOIIOTHO CXOASIIUECS psAAbl. Y CIOBHO
cxomsauecs psiabl. CodeTarenbHOE U IEPECTAHOBOYHOE CBOMCTBO PSIOB.

Paspnes 2. Ilpeaes u HenpepbIBHOCTh (PYHKIUH.

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

Omnpenenenue npenena ¢yHkuuu B Touke. CBoiicTBa mpenena. OIHOCTOPOHHUE
npenensl. OmnpenesieHne HENPEPhIBHOCTH B TOYKe. HeNmpepbIBHOCTE CYMMBI,
Pa3HOCTH, MPOU3BEACHUS U YAaCTHOIO HENpephIBHBIX (QYyHKIMHA. HempepbiBHOCTH
cinoxkHou ¢Gyukiuu. HempepwslBHOCTH ciieBa U cropaBa. Knaccudukaius TOYeK
pa3peiBa. beckoHeuHO-Manble M OeckOHeUHO-OodbpmMe (yHkuuu. CpaBHEHHE
OeckoHeyHO Manblx (QyHKnud. Teopema CyHieCTBOBaHHS W HENPEPHIBHOCTH
oOpaTHOI QyHKIMY.

Tema 2.2. HenpepbIBHOCTH (PYHKIIMU HA MHOKECTBeE.

Teopembl BeiepmTpacca O HENPEepbIBHOWM Ha OrPaHUYCHHOM 3aMKHYTOM
MHOXecTBe  (yHkimuu. Teopema Komm o0 NOpomMeKyTOYHOM — 3HAYCHUHU.
PaBHoMepHas HenpepbIiBHOCTE. Teopema KanTopa.

Paszpnea 3. luddepenuuanbHoe ucuncjieHue PyHKUMi 0HOM epeMeHHOM.

Tema 3.1. IlpousBognas u nuddepeHupyeMocTb QyHKUNH B TOUKE.
OnpeneneHue MNpPOU3BOJHOM. MeXaHMYECKMH M TEOMETPUUYECKUM  CMBICI
npousBogHou. Omnpenenenue  GyHKuuu, auddepeHIMpyeMoll B TOUKE.
[IpousBogHass CyMMBbI, pPa3HOCTH, Mpou3BeleHus, vacTtHoro. Kpurepuit
mupdepenuupyemocty  QyHkumm B Touke.  HeoOxomumoe — yciioBue
muddepenuupyemoctd ¢GyHKUMM B Touke. Teopema o muddepeHuupyemoctu
cnoxHoi Gpynkiuu. Teopema o nuddeperupyeMocTr 00paTHON HYHKITHH.

Tema 3.2. luddepenuupyeMoctb QyHKIUHM HA MHOKECTBeE.



Omnpenenenus npou3BOAHON U AU depeHIUpyeMOCTH (YHKIIMHM Ha MHOXKECTBE.
[Ipou3BoaHbIE BHICHIUX MOPSIAKOB. Teopema 0 JTUHEWHOCTH MPOU3BOAHOU N — TO
nopsizika. TeopeMa 0 MPOU3BOJHOM N — TO MOpsAKa OT HpousBeAeHus (hopmyna
Jletionuma). Teopembr guddepeHnuansuoro wucuuciaenus (depma, Poss,
Jlarpanxka, Komm). IIpaBuno Jlomuranmsa. Teopema Teitnopa-Jlarpanxa.
JlokanpHelii skcTpemyM. [Ipumenenune auddepeHnnaIbHOr0 HCYUCICHUS K
uccienoBannio (QpyHkuuu (Bo3pacTaHue, yObIBaHUE, SKCTPEMYM, BBITYKIOCTb,
TOUKH Iepernda, aCUMITOTHI).

Paznen 4. UurerpajbHoe ucuucjaeHue GyHKIUU OHOM NepeMeHHOI.

Tema 4.1. [lepBooOpa3Hasi 1 HeonpeAeJIeHHbI HHTErPaJl.
[lepBooOpaznas. Heompenenennsiii uHTerpai. CBOICTBA HEOMPEACICHHBIX
WHTETPAJOB.

Tema 4.2. Marerpan Pumana.

WUnrterpanvbHas cymma Pumana. Uuaterpansubie cymmbl [lapOy. Bepxuuii u
HKHUN uHTerpansl  JlapOy. WHTerpupyemble (QYHKIIMU U ONpEACIICHHbBIN
unterpan. Kpurepuii wunrerpupyemoctu. Kiacchl MHTErpupyembiX (QyHKIUH.
CBOICTBa ONPEACIEHHBIX HWHTErpasioB. TeopeMa O CpeIHEM 3HAYECHHUM IS
ONPENEIICHHBIX MHTErpayioB. MHTErpan ¢ IEpEMEHHBIM BEPXHHM IPEIEIIOM.
®opmyna Herotona-JleiiOnuma. 3ameHa mnepemeHHOW. WHTerpupoBaHue 1o
gacTsaM. [Ipuoxkenue onpeneseHHbIX NHTErpaios.

Paznen 5. @yHKIUM MHOTHX IIePEeMEHHBIX.

Tema 5.1. IIpocTrpancTBo R"
Onpenenenue npoctpanctBa R™. Akcuomel MeTpuku B R™. HepaBenctBo Komm.

Tema 5.2. BekTOpHBIE MOCJI€10BATEILHOCTH.

[TocienoBaTeIbHOCTH  TOYEK B R™.  CXOaUMOCTh,  OrpPaHUYECHHOCTb,
GbyHIaMEHTAIBHOCTh  MOCIEAOBATEIbBHOCTH, WX CBI3b. Teopema boibiano-
Beliepmrpacca.

Tema 5.3. Ilpenes u HenpepbIBHOCTH (PYHKIUII MHOTHX IePEMEHHbIX.

Omnpenenenus Komm u I'eiiHe HenmpepbIBHOCTH (DYHKIMH, UX 3KBUBAJICHTHOCTD.
CpoiicTBa Tpeziesia U HEMPEphIBHBIX (PYHKIIMN B TOYKE W HA MHOXECTBe. Teopema
Kantopa o0 paBHOMEPHOM HENPEPHIBHOCTH. Teopema O CYIIECTBOBAHUU



MOBTOPHOTO TIpe/ieia U COBMAJCHUH €r0 C JBOWHBIM MPeAesioM (PYHKIIUU B TOYKE.
Touku pa3pseiBa.

Tema 5.3. BekTop-pyHKUMM.

[Ipenen BekTOp-PpyHKIMKU B TOUKE U Ha MHOKecTBe. CBOMCTBA mpejena BEKTOp-
¢bynkun. HempepbiBHOCTh BekTOp-(pyHKIMK. CBOICTBA HENPEPHIBHBIX BEKTOP-
¢bynkmuii. [lpousBognas u muddepeHrpyemMocts BekTop-GyHKIMU. CBOMCTBa
muddepeHIPYEMbIX BEKTOP-(PYHKITHIA.

Paznen 6. JudpepennuanbHoe ucunciaeHne (PyHKUM MHOTHX ITepeMeHHbIX.
Tema 6.1. YacTHble Mpou3BoAHbIE U TUPPepeHIUPYEMOCTh QYHKIIMA MHOTHX
nepeMeHHbIX.

Yacraas npousBogHas. Jduddepenuupyemocts (yHknuu B Touke. CBs3b
i pepeHIpyeMOCTH U HenpepbIBHOCTU. HeoOxoaumoe u 1o0CTaTOYHOE yCIIOBUE
mupdepenuupyemoctn  pyHkuuud. HenpepeiBHOCT U AuQdepeHInpyeMocThb
cinoxHoit pyukiuu. IlpomsBomnas nmo Hanpasnenuto. ['paguent. Juddepennnarn.
['eoMeTpudecKuid CMBICJI YacTHBIX NPOU3BOAHBIX. KacaTenbHass IUIOCKOCTh M
HopManb. llpomsBoanbie u nuddepeHnmanbl BHICIIMX MOPAAKOB. Teopema o
HE3aBUCUMOCTH CMEIIAHHBIX MPOU3BOAHBIX OT MOpsAAKa AUPHEpEeHIUPYEMOCTH.
JuddepeHunansl cloXHbIX QYHKIUN.

Tema 6.2. ®opmy.ia Teisiopa.
®opmyna Teitnopa ¢ octaTouHbIM WwieHOM Jlarpanka. DKCTpeMyMbl JTOKAJIbHBIA U
yciioBHbIN. Haunbobliee 1 HaMeHbIIee 3HaYCHUE.

Paznen 7. UaTerpajibHoe ucyucjaeHue QyHKUMA MHOTMX NIepeMeHHbIX.

Tema 7.1. UaTerpaJjinl, 3aBucsinme OT napamMerpa.
WNHTerpansl, 3aBUCSIIME OT IMApaMeETPa U UX CBOMCTBA. [I0BTOpHBIE HHTErpAJIBL.

Tema 7.2. KpaTHble HHTErpaJbl.
Wurterpansubie cymmbl  JlapOy. Bepxumit w HwkHHi uHTerpansl  [lapOy.
WUurterpupyembie  QyHKIIMM W ompenesieHHbld  uHTerpan.  Kpurepuit
uHterpupyemoct. Kiaccel uHTerpupyembix (QyHkumii. CBOWCTBA KpaTHBIX
uHTerpaioB. Teopema o cpegHeM 3HAYE€HUM JJISI KPaTHBIX HHTErpajioB. CBs3b
MEX]Iy KpaTHBIMU U TTOBTOPHBIMU MHTErpajiaMH. 3aMeHa MEPEMEHHBIX B KPATHOM
UHTETrpae.

Paznen 8. luddepennunanbHbie ypaBHEHUS.
Tema 8.1. O0bIkHOBeHHBbIE JU(PepeHIHATbHbIE YPABHEHUA 1-T0 mopsaKa.



Omnpenenenus AuddepeHnnaIbHOro ypaBHeHUd 1-TO MOpsiika W €ro pelieHusl.
VYpaBHEeHHEe pa3pelieHHOEe OTHOCUTENbHO Mpou3BoAHOM. 3amaua  Komm.
['eomeTprueckass HMHTEpIpeTanus pemeHus aupQdepeHualbHOr0 ypaBHEHHUS.
Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pemieHus 3aaayn Kommu. Hexoropsie
UHTETpUpyemMble ciiydyan nauddepeHnmanbHOro  ypaBHeHHss 1-To  mopsaka
(YpaBHEHHE C pa3JeNAOIUMUCS IEPEMEHHBIMH, TUHEIHOE ypaBHEHUE, YpaBHEHHUE
bepnymu, ypaBHeHue B OaHBIX nuddepeHimanax).

Tema 8.2. O0bikHOBeHHBbIE MU depeHIIHaATbHbIE YPABHEHUS N-T0 MOPSAIKA.

Omnpenenenus AudepeHnnaIbHOro ypaBHEHHU N-TO MOpsiiKa U €ro pelieHusl.
YpaBHEHHE pa3pelIeHHOEe OTHOCHUTEIBHO CTapliell nmpou3BoaHOM. 3anada Komm.
YpaBHEHHUs, TOMyCKAOIIKE MOHIKEeHNE nopsaaka. JInneitnoie auddepeHnnaibHbe
ypaBHEHUs N-ro nopsjka. Pemenue TMHEWHBIX OAHOPOAHBIX OU((pepeHInanbHbIX
ypaBHEHUHN 2-r0 MOpsAJKa C MOCTOSHHbIMU Ko3(dduiuentamu. MeTon Bapuauuu
IIPOU3BOJIBHBIX MOCTOSHHBIX PELICHHS] HEOJHOPOJIHBIX YPaBHEHUHN 2-TO MOPSAIKA.
KpaeBbie 3anaun 151 TuHEHHBIX U pepeHnalbHbIX YPaBHEHUH 2-T0 MOPSIKA.

Tema 8.3. Cucremsbl nupepeHuNATBLHBIX YPaBHeHUI 1-r0 mopsiaka.

Cucrembl  JHHEWHBIX  JU(PepeHIHATBHBIX  ypaBHEHUH 1-ro  mopsaka.
HccnenoBanve CHUCTEMBl JIMHEWHBIX JU(PepeHIHalIbHBIX YpaBHEHH 1-r0
nopsJiIka ¢ MOCTOAHHBIMU Kod(duurientamu. [loHsATHE YCTOWYMBOCTH pELICHUS
CUCTEMBI.

5. OOpa3oBaresibHbIe TEXHOJIOTHHM, MPHMEHsieMble IPH OCBOCHUM
AUCHUNITIHHBI

Jlexuuu, pa300p KOHKPETHBIX CHUTyalud, OOCYXIEHHE BO3MOXKHOCTEU
IIPAKTUYECKOTO MMPUMEHEHUS MOTYyYaEMbIX 3HAHUI Y HABBIKOB, MO3TOBOM IITYpM,
MacTtep-Kiacc.

Peanuzanusi KOMIETEHTHOrO MOJAXO0Ja  NPEIyCMaTpPUBAET  LIMPOKOE
UCIIOJIb30BAaHUE B Y4YE€OHOM TIPOLIECCE AKTUBHBIX W HWHTEPAKTUBHBIX (opm
NPOBENCHUS 3aHATHUH  (KOMIIBIOTEPHBIE CUMYJSALMH, Pa30dop KOHKPETHBIX
cuTyalui, pabota HajJ MPOEKTaMH) B COYETAaHUU C BHEAYJIUTOPHOU pabOTON C
1ebI0 (OPMUPOBAHUS U PA3BUTHSI TPO(PECCHOHATLHBIX HABBIKOB 00yYarOIIUXCHI.

O@PheKTUBHOCT,  MPUMEHEHUS  WHTEPAKTUBHBIX  QopM  oOyudeHHus
o0ecrieunBaeTcs peasu3alnei ClIeayomuX YCIOBUMI:

* CO3/aHHE€ [HAJOTMYECKOr0 MPOCTPAHCTBA B OpraHU3alMM Yy4eOHOTO
npolecca;

* WCIIOJIb30BAHNE MPUHLIUIIOB COLUUATBHO — IMCUXOJOTUYECKOTO 00YUEeHHUS B
y4eOHOM 1 BHEYUE€OHOU eI TeIbHOCTH;



* MOHUTOPUHT JMYHOCTHBIX OCOOEHHOCTeW U mpodeccHnoHaTbHOM
HaNpaBJIEHHOCTHU CTY/ICHTOB;

* (opMupoBaHHE TCUXOJIOTUYECKOH TOTOBHOCTH IIperojaBareie K
UCTIOJIb30BAHUIO MHTEPAKTUBHBIX (hOpM 0OydeHUs, HANpaBICHHBIX Ha Pa3BUTHE
BHYTPEHHEH aKTUBHOCTH CTYJCHTOB.

Hcnonp30BaHne MHTEPAKTUBHBIX ()OPM M METOJOB OOYyYEHHUsS HAmpaBJICHO
Ha TIOCTH)KEHUE psfla BAXHEHIITNX 00pa30BaTeIbHBIX LIETCH:

* CTUMYJIMPOBaHHE MOTHBAIIMM M MHTEpeca B OOJACTH aHajIHM3a CIIOKHBIX
CUCTEM U OO0pabOTKHM JAHHBIX W B 00IIE0Opa30BATEILHOM, OOIIEKYJIbTYPHOM H
npohecCHOHATFHOM IIJIaHE;

* MIOBBIIICHUE YPOBHS aKTUBHOCTH M CAMOCTOSATEIHLHOCTH 00yYaeMBIX;

* pa3BUTHE HABBIKOB aHAJIN3a, KPUTUYHOCTU MBIIICHUS, B3aUMOJICHCTBUS,
KOMMYHHKAIIIH;

* caMmMOpa3BUTHE U pa3BUTHE oOOydyaeMbIX Oraromaps aKTUBH3ALUU
MBICITUTENIBHON ~ JEATEIbHOCTM W JUAJIOTMYECKOMY  B3aUMOJEUCTBUIO  C
npernoAaBaTesieM U IpYyruMHi Y4aCTHUKaMH 00pa30BaTeIbHOIO Ipolecca.

VYaenbHblI Bec 3aHATUN, MNPOBOJUMBIX B HHTEPAKTHBHBIX (opmax,
ONpeneNsieTcsl TJaBHOM LEenpl0  (MUCCHEM) MporpaMMbl, OCOOEHHOCTBHIO
KOHTHHI€HTa 00y4YaloIUXCsl U COEPKAHUEM KOHKPETHBIX TUCLUIUIMH, U B LIEJIOM
B y4eOHOM HpOLECCE OHHU JOJKHBI COCTaBisATh He MeHee 30% ayauTOpHBIX
3aHATHI

B pamkax yueOGHOro Kypca MpeayCMOTPEHBI BCTPEUH C MPEACTaBUTEISMU
HAYYHBIX OPTaHU3AINN U TPEICTABUTEISIMU PA3NUYHBIX HAYYHBIX IITKOJL.

Oco0eHHocTH mpoBeAeHUs 3aHATHMH aas rpaxkagan ¢ OB3 wu
NHBAJIUIHOCTHIO

[Ipn oOydeHuM JUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMH HCIOJIB3YIOTCS
MOAXOJIbI, CITIOCOOCTBYIOIIME CO3JaHUI0 Oe30aphepHOil 00pa30BaTEIILHOM CPEJIbI:
TexHosorun nuddepeHIanuu 1 HWHIWBUIyAIH3alMd O0y4YeHUs, MPUMEHEHUE
COOTBETCTBYIOIIUX METOJUK MO paboTe C MHBAIMIAMH, WUCIIOJIH30BAHUE CPENICTB
JIUCTAHIIMOHHOTO OOIIEHUS.

Jlnst  CTyIeHTOB ¢  OTrpaHUYCHHBIMU  BO3MOXXHOCTSAMH  3]I0POBbSI
MPEAYCMOTPEHBI cleayromue (OpMbl OpraHM3allid  yd4eOHOTO TIpolecca u
KOHTPOJIS 3HAHUU:

- 0J151 C1abOBUOAWUX!

obOecrnieunBaeTCsl MHAMBUAYAbHOE paBHOMEPHOE ocBelleHue He Menee 300
JIFOKC;

JUISL  BBITIOJHEHWS  KOHTPOJBHBIX  3aJaHUil  TpH  HEOOXOIUMOCTH
MPEIOCTABIISCTCS YBEIMUHUBAIOIIEE YCTPOMCTRO;

3aJ]aHus JIJIS1 BBIIOJTHCHHUS, @ TAK)KE MHCTPYKIIHAS O TIOPSIKE BBITOJTHCHUS
KOHTPOJIBHBIX 33JaHii 0POPMIISIOTCS YBEIUUYCHHBIM mipudrom (pasmep 16-20);

- 0151 27YXUX U CIAOOCTILIUAUUX.



o0ecrneurnBaeTcs HaTM4YKMe 3BYKOYCHIIMBAIOIIECH anmapaTypbl KOJJIEKTUBHOTO
MOJIb30BaHUS, npu HE0OX0AMMOCTHU CTYyJI€HTaM MPEA0CTABIIACTCS
3BYKOYCHJIMBAIOIIIAs anapaTypa UHIUBUIyaIbHOTO MOJIb30BaHUS;

- 01 IUY C MANCENLIMU HAPYUWEHUAMU pedl, 2IYXUX, CIAO0CIbIUAUX BCE
KOHTPOJIbHBIE 3a/laHusl TI0 JKEJIAaHUI0 CTYJIEHTOB MOTYT TIPOBOJUTHCA B
MUCbMEHHOH (hopMme.

OcHoBHOM ~ QopMoO#l  opraHuzanuud y4yeOHOTO  Tpoliecca  SIBIISAETCS
WHTEIPUPOBAHHOE OOyYE€HHE WHBAIUIOB, T.€. BCE CTYACHTHI O00y4aroTcs B
CMENIaHHBIX TIpyNIax, HMMEIT BO3MOXKHOCTh IOCTOSIHHO — OOmIaThCsl €O
CBEPCTHUKAMH, JIErYe aAanTUPYIOTCA B COLUYME.

B pamkax yyeOHOro kypca mperyCMOTPEHBI BCTPEYHM C IPEICTaBUTEIISIMU
HAyYHBIX OPTaHU3aU U NPEICTABUTEISIMA PA3TUYHBIX HAYYHBIX IIKOJ.

6. YueOHO-MeTOOMYECKOe o0ecledyeHHe CaAMOCTOSAATEJbHOW pPadoThI
cTyeHTOB. OleHOYHbIe CPeICTBA /Jisl TEKYyILIero KOHTPOJIS YyCIeBaeMOCTH,
NMPOMeKYTOUYHOI aTTeCTAUMHU 10 UTOTaM OCBOEHUS TUCIHUIJIMHBI.

K OCHOBHBIM  y4eOHO-METOAMYECKHMM  CpEACTBaM  OOecreueHUs

CaMOCTOSITeJILHOM PabOThl CTYJACHTOB OTHOCSTCS PECypChl HaydHOH OHMOJIMOTEKH
CI'Y, matepuainsl y4eOHO-METOANYECKUX KOMIUIEKCOB Kaenphl, pa3MeIIeHHbIE BO
BHYTPEHHEM CETH MEXaHHKO-MaTeMaTH4eCKOro (haKkyybTeTa, IMO3BOJISIONINE, B
YAaCTHOCTH,  OCYIIECTBJISITh ~ CAMOKOHTPOJIb  CPEJACTBAMHU  DJIEKTPOHHOTO
TECTUPOBAHUS IO KaXKJIOW TEM€ B OTIEIBHOCTH, MO KypCy B IIEJIOM C IIEJbIO
MIPOMEKYTOUYHOT'O 3aKPEIUICHUSI 3HAaHUH, YMEHUH 1 BIaJCHUM B paMKax U3y4aeMoOu
JMCLIUTLINHEL.

[Ipr wucmonb30BaHUU DJICKTPOHHBIX M3JIaHHK HEOOXOJAMMO O0O0CCIEUUTh
KaXJIOro O0OyYarolmierocss BO BpeMsi CaMOCTOSITEILHOM MMOJATOTOBKA paboyuM
MECTOM B KOMIBIOTEPHOM KJIacC€ C BBIXOJIOM B MHTEpHET B COOTBETCTBUHU C
00bEMOM H3yuaeMoOW TUCHUUIUIMHBI, HO HE MEHEE OJHOro pabodero mecra Ha 25
CTYJICHTOB.

KOHTpOJIbHLIe BOIIPOCHI IJd MNPOBECACHHUA TEKYILIECIo0 KOHTPOJIA H
aTTeCTallui 110 uToraMm OCBOCHHUA JUCHUIIIMHDBI.

1-ii cemecTp

1. Teopema 00 anreOpanvaecKux CBOMCTBax npeaena
MOCIIEIOBATEIBHOCTH.

2. TeopeMsl 0 riepexo/ie K Npeaeay B HEpaBEHCTBAX.

3. Kpurepuit Komm cxoguMocT nociea0BaTeIbHOCTH.

4, Kpurepuit Komm cXoauMoCTH YHCIOBOTO psifa M HEOOXOIUMOE
YCJIOBHE CXOAUMOCTH psija.

S5. [Ipu3HaKu CXOAUMOCTH 3HAKOMOCTOSIHHBIX PSJIOB.

6. [Tpuznaku A6ens, Jupuxie u JIeOHUIIA CXOUMOCTH PSJIOB.



7.
GbyHKIUH.
8.
Q.
10.
11.
12.
13.

TeopeMsl 0 mepexoe K Mpeaesy B HEPABEHCTBAX ISl MPOU3BOJIBHBIX

Teopema 00 anreOpamueckux cBoicTBax npezaena GyHKIUU B TOUYKE.
Teopema 00 anreOpanmyecKux CBOMCTBAX HEMPEPBHIBHBIX (DYHKIINH.
Teopema 0 coxpaHEeHNU 3HAKA HETIPEPHIBHOW (DYHKITHH.

Teopema 0 HEPEPBIBHOCTH CIOKHOU (DYHKITUH.

Teopema o0 HempPepBIBHOCTH 00paTHON (PYHKITUH.

Teopembl 00 oOOpamieHMH B HOJb W MPOMEXKYTOUHBIX 3HAYCHHSIX

HENPEPBIBHON Ha OTpe3Ke (yHKITHH.

14,
15.
16.

1-1 u 2-1 Teopemsl Beiiepmpacca.
Kputepuit nuddepenumpyeMmoct pyHKIUN B TOUKE.
HeoOxomumoe ycnoBue mauddepeHIupyeMocTH (GYHKIUH B TOUKE

(Teopema o HempepbIBHOCTU AP PEpeHInpYEeMOil PyHKIINN).

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
UHTEeTrpaa.
27.
CBOICTBA.
28.
29.
HHTETpaa.
30.
31.

32,

Teopema 006 anrebpanyeckux CBONCTBAX MPOU3BOIHOM.

Teopema o nuddepeHITUPYEMOCTH CIOKHON PYHKITUH.

Teopema depma.

Teopemsl Pouis, JIarpanxa, Komu.

Teopema Tenmopa.

JlocTaTo4HbI€ YCIOBUS JJOKAJIIBHOTO 3KCTPEMYMA.

OcHoOBHasl TeOpeMa 0 IEPBOOOPA3HBIX.

Teopema 0 JIMHEHHOCTH HEOMPEACICHHOTO UHTErpaa.

Teopema 0 3aMeHE MEPEMEHHON B HEONIPEICIICHHOM UHTErpaIe.
Teopema 00 HHTETPUPOBAHUM 1O YaCTAM [JIi HEOIPEAEICHHOTO

OnpeneneHuss BEpXHEM M HWDKHEW HWHTETPAJIBHBIX CyMM M HX

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

CBolicTBa MHTETPUPYEMBIX (DYHKIIMI U UHTETPAJIOB OT HHX.
Teopema 06 MHTETPUPYEMOCTH HEMPEPHIBHOM (PYHKITHH.

Teopema 06 unterpupyemoctu ¢ynxumit 7, 7/ f| u Teopema 06

VHTETPUPYEMOCTH MPOU3BEICHUS.

33. Teopema 00 aqAMTUBHOCTH HHTETpaIa [0 OTPE3KaM UHTETPUPOBAHUSI.

34. Teopema HrroTona — JleiiOHua.

35. Teopema o 3aMeHe MEPEMEHHOM /17151 ONIPEIETICHHOIO HHTETpaIa.

36. Teopema 00 HWHTETPUPOBAHUM IO YACTAM JUIsI  OMNPEIEICHHOTO
MHTErpana.

2-i1 cemecTp

1. Teopema 00 anreOpandecKkux CBOMCTBaxX IMpejiena BEKTOPHOM
MOCJIEI0OBATEIBHOCTH.

2. Teopema O CyILIECTBOBAaHMHM YaCTUYHOI'O IIpelesa y OrpaHUYEHHOH

BeKTOpHOﬁ IIOCJICA0BAaTCIbHOCTH.



Kpurepnit Komm cxoauMocTi BEKTOPHOM MOCIIEI0BATEIBHOCTH.
Omnpenenenue npenena GyHKIUA MHOTUX NTepeMeHHbIX 110 Komu.
Omnpenenenue npenena GyHKIMA MHOTUX IEpEMEHHBIX 110 ['eiine.
Teopema 00 SKBUBJICHTHOCTH OMNpeAeNeHUN mnpeaena QyHKIUHU
MHOTHX IepeMeHHbIX 110 Komm u o I'eline.

ook w

7.  TeopeMma eTMHCTBEHHOCTH Ipeea.
8. Teopema 00 anredpandecKux CBOMCTBAX Mpejiena.
9.  TeopeMsl 0 epexo/ie K Mpe/esly B HEpaBEHCTBAX.

10. Kpurepuit Komm cymectBoBanus mnpeaena (QyHKIUA MHOTHUX
MEPEMEHHBIX B TOUKE.

11. Teopema 00 anreOpanuecKux CBOWCTBAX HEMPEPHIBHBIX (QYHKITHI.

12.  Teopema 0 HEMPEPHIBHOCTH CIOKHOU (DYHKIIUH.

13. Omnpenenenne HENPEPHIBHOCTH (PYHKIIMM MHOTHX TE€PEMEHHBIX Ha
MHO>KECTBE.

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

15. Teopema 0 IpOMEXYTOUHBIX 3HAYEHUSIX JJI1 HENPEPHIBHON (YHKIUU
MHOTUX ITE€PEMEHHBIX.

16. 1-au 2-a TeopeMsl Beiepmrpacca.

17.  OmnpeneneHne paBHOMEPHOM HENPEPHIBHOCTU JUIsl (PYHKIIMM MHOTHUX

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

mupepeHInpyeMocTd (PYHKIIUU B TOUKE.

20. Heobxomammoe ycrnoBue muddepeHnupyemMoct QyHKITUN B TOUKE.

21. Teopema o muddhepeHIMPYEMOCTH CIOKHON (PYHKIIUH.

22. Omnpenenenus nmpousBoAHoN U auddepenimana M-ro mopsaka.

23. Teopema 0 paBeHCTBE CMEIIAHHBIX MPOU3BOIHBIX.

24. Teopema Teinopa A GyHKIIMM MHOTHUX TIEPEMEHHBIX.

25. JlocTtaTo4yHOE YCI0BHE JOKAJIBHOTO SKCTPEMyMa.

26. BepxHsisi W HIKHIS HMHTETPalbHbIE CYMMBI 10 JJIEMEHTAPHOMY
MPSIMOYTOJILHUKY U UX CBOMCTBA.

27. BepxHUIl U HUKHUN UHTETPAJIBI TIO DJIEMEHTAPHOMY MPSAMOYTOIHHUKY
Y UX CBOMCTBA.

28. OrmpeneneHusi HWHTETpUpPyeMON  (QyHKIMM W  HMHTErpaja 10
3JIEMEHTapPHOMY MPSMOYTOJIBHUKY (IBOMHOTO MHTETpalia) U UX CBOMCTBA.

29. Teopema 00 HWHTETPHPYEMOCTH HEMPEPHIBHONH Ha 3JIEMEHTAPHOM
MPSAMOYTOJIbHUKE (QYHKITHH.

30. Teopema 06 unrerpupyemoctu " fwlf| u cnencreue us uee.

31. Teopema 00 WHTETPHUPYEMOCTH TPOU3BEIACHUS HMHTETPUPYEMBIX
GbyHKIHiA.

32. Teopema O paBEHCTBE JABOWHOTO M TOBTOPHOTO HMHTETPAJIOB IIO
AJIEMEHTAPHOMY MPSAMOYTOIHHUKY.

33. Huterpan mo U3MEPUMOMY OTPAHUYCHHOMY MHOXECTBY H €T0
CBONCTBA.



34. Teopema O paBEeHCTBE [BOMHOTO W TOBTOPHOTO HWHTETPAJIOB IO
MHOECTBY 1-TO THMA.
35. Kpurepuit Komm paBHOMEpHOW CXOAUMOCTH (YHKIIMOHATIBHOM
MOCJIEIOBATENBHOCTU U (DYHKIIMOHATILHOTO PsiIa.
36. IIpusznak Beliepmtpacca PaBHOMEPHOMN CXOJIUMOCTH
(GYHKIHMOHAIBHOTO pAJIa.
3-ii cemecTp

1. JIuneiinple nudQepeHManbHbIE ypaBHEHUS |-ro mopsiika M METOoH HX
peuieHus.

2. VYpaBHEHHUs B IOJIHBIX AU(depeHinanax 1 METOA UX PELICHHUS.

3. JIuneiinbie auddepeHnraibHble YPaBHEHUS 2-TO MOpPsIKa C MOCTOSHHBIMU
KO3 GUIIMEHTAMH U UX PEIICHUs (TpH CiIydas).

4. Kputepuii  (yHIaMEHTaNbHOCTH  CHCTEMBl  PEHICHUH  OJTHOPOJHOTO

JuHEeWHOoro Qg hepeHInaIbHOTO YpaBHEHUS.

IIpumepsl KOHTPOJIBHBIX padoT
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KounTpoabnas padora Ne 2

Bapwuanr 1.
1. I3MeHuTh NOPSA0K UHTETPUPOBAHUS

2 2—x

Jdx [ [ gdy.

6 wy)—
2. BeluncnauTe UHTErpa

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

pa6osofi y* = 2px u npsamoit 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, ecau:

Q — kpyr x* + y* < a.

Bapuant 2.

1. I3MeHuTh NOPSA0K UHTETPUPOBAHUS

1 x3
gdx Lf (*, y)dy.

2. Beruncnuts nHTErpai



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

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

Bapwuanr 3.
1. I3MeHuTh NOPSA0K UHTETPUPOBAHUS

1 1—x?

fdae | [ ydy.

—1 —af l—x?
2. BeluncnuTe UHTErpa

{{ (&* + 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

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? < ax (@ > 0).
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I11aH npaKkTH4YeCKUX 3aHATHHI

1. Onepanuu HaJ MHOXECTBaMU. BepxHsiss M HWXKHAS TpaHUIlA
MHOXECTBa. BepXHsis U HIKHSSL TpaHb MHOXKeCTBa. OTpaHMUYEHHOE MHOKECTBO

2. Brruuciienue npeesioB YMCIOBBIX MOCIEI0BATEIIBHOCTEM!.

3. HccnenoBaHue YMCIOBBIX PANOB HAa CXOAUMOCTh IIPU TTOMOIIHU

Pa3INYHBbIX IIPHU3HAKOB CXOJHMOCTH. AOCOIIOTHO CXOIAIKUCCA pAAbI. YcinoBHO

cxondmuecs psabl. CoyeTaTeabHOE U MEPECTAHOBOYHOE CBOWCTBO PSAMOB. [3, T. 1,
nr 11, mm. 11.1 —11.6.]

4, Brraucnenne npenenoB QyHKITUI.

S. HccnenoBanue QpyHKINNA HA HEIPEPHIBHOCTb.

6.  HccnenoBanue QpyHKINN HA paBHOMEPHYIO HEMPEPHIBHOCTD.

7.  Bpruucnenue npousBoAHbIX 1-ro nmopsaka.

8.  Bbrunmcnenue mNpou3BOOHBIX BhICIIMX HopsAAkoB. McciaenoBanue
(GYHKIUI ¢ MPUMEHEHHEM METOJI0B AU PepeHInanbHOrO UCUUCTICHHUSL.

9.  BrbruncneHue HEONPEAEIEHHBIX HHTETPAJIOB.

10-12. Brluucnenue onpeaeeHHbIX HHTETPAIOB.

13. BpluucneHne YacTHBIX TPOW3BOAHBIX U AU dEepeHIInaIoB MEepBOTO

MOpsIIKA.
14-16. HaxoxneHue SKCTpeMyMOB (DYHKIIMI MHOTUX TTEPEMEHHBIX.
17-18. BrrunciieHre KpaTHBIX HHTETPAJIOB.
19-20. Pemenue nuddepennmaibHbiX ypaBHEHHH 1-T0 mopsiaka.
21-22. Pemenue nuddepeninanbHbIX ypaBHEHUHN BBICIIUX TOPSIKOB.

ILi1an camocTosiTeILHOM PadOThI

[Inan camocTosTeNbHOM pPabOTHl COCTOUT M3 MEPEUHsT BOINPOCOB IS
U3YyYEHHUS CO CChUIKAMH Ha COOTBETCTBYIOIINE Pa3zeiibl yueOHOU JIUTEpaTyphl.

1. MHuoxectBa. Onepanuu HaJ MHOYKECTBAMH. Y IIOPSAOUYEHHBIE MApBHI.
JHexapToBo mpousBeneHue. Omnpenenenne (yHKIMH. AKCHOMBI MHOXECTBA
JNEUCTBUTENBHBIX 4ucel. BepxHsd M HWKHAS TpaHUIla MHOXecTBa. BepxHsas u
HWKHSS TpaHb MHOXecTBa. OrpaHMYeHHOE MHOKeCTBO. OKpPECTHOCTh TOYKH.
[TonsiTue npenenbHOM W U30AMPOBAHHOM TOuku. Kraccudukanuss MHOXKECTB Ha
yucnoBoit npsamoi. [3, 1. 1, rn. 1, nm. 1.1, 1.2.]

2. OnpexaeneHue YUCIOBOW MociieIoBaTeIbHOCTH. OTpaHMYeHHAsT YUCIIOBas
NOCJIEN0BATENBHOCTh. MOHOTOHHAs YMCIIOBAsk MOCIEA0BATENBHOCTh. CXoasmasics
YHUCJIOBAsl MOCJIEN0BATEIBHOCTh. CXOAMMOCTD YHCIIOBOM MOCIEN0BATEIBHOCTH KaK
CIIE/ICTBUE  OTPAHMYEHHOCTM W  MOHOTOHHOCTH.  bBECKOHEYHO  Malble
nocyenoBaTeabHOCTH. Onepanuu ¢ 0ECKOHEUHO MAJIbIMU MOCJIE10BATEIbHOCTIMHU.
[ToanmocnenoBarenbHOCTH. YacTuunble npexncnsl. BepxHue, HWKHUE Ipenessbl.



Teopema bonbnano-Benepmirpacca. ®dyHmameHTanpHas MOCIEI0BATEIBHOCTD.
Kputepuii Ko cxogumoctu nociaenoBaTebHOCTH. [3, T. 1, rn. 3, . 3.1 — 3.8.]
3. Omnpenenenue uncinoBoro psana. Kpurepuii Komm cxonumoctu psiaa.
Heobxoaumoe ycioBue cxonumoctu psgoB. Oneparuu Haj psaamu. [Ipuznaku
CXOAMMOCTH YHCIIOBBIX PsIOB. AOCOJIOTHO CXOASIIMECS pPSAAbL. Y CIOBHO

cxondmuecs psabl. CoueTaTeabHOE U MEPECTAHOBOYHOE CBOWCTBO PsAMOB. [3, T. 1,
nr 11, mm. 11.1 —11.6.]

4. Omnpenenenue mpenena ¢yHkinuun B Touke. CBolcTBa Tmpenena.
OnHocroponHue npeaensl. [3, T. 1, n. 4, mm. 4.1 — 4.3.]
S. OmnpeneneHrne HENPEPHIBHOCTU B Touke. HempepbIBHOCTb CYMMBI,

Pa3HOCTH, MPOU3BEACHUSA U YAaCTHOIO HENpephIBHBIX (QyHKIMHA. HempepbiBHOCTH
cioxHoM (yHkuuu. HempepbiBHOCTH ciieBa M cmpaBa. Knaccudukanus Todek
paspbiBa. beckoHeuHo-Masnble U OeckoHeuHO-Oosibline ¢GyHKUUH. CpaBHEHHE
OeckoHeYHO MaybiX (yHKIUI. Teopema CyllecTBOBAaHUS M HENPEPHIBHOCTH
obpartHoi ¢pyHkmwmu. [3, T. 1, rn. 4, . 4.2 — 4.5.]

6. PaBHomepnas HemnpepblBHOCTb. Teopema Kanrtopa. Teopemsl

Beliepmirpacca O HENpepblBHOM Ha OrPAaHUYEHHOM 3aMKHYTOM MHOKECTBE
¢ynkunu. Teopema Koin o npoMexyTO4YHOM 3HAYEHHH.

7. Onpenenenue NpPOU3BOAHON. MeEXaHMYECKM M TE€OMETPUYECKUI
cMbIca npou3BoAHOM. Omnpenenenue ¢(yHKuuM, auddepeHnupyeMoil B TOUKE.
[IpousBogHass CyMMBbI, pPa3HOCTH, IIpOM3BeNEHUs, vacTHoro. Kpurepuit
mupdepennupyemocty QyHKMM B Touke.  HeoOxommmoe — yciioBue
mupdepenuupyemoctd GyHKuuu B Touke. Teopema o muddepeHunpyemoctu
cinoxkHou ¢pynkuuu. Teopema o guddepeHupyemocty oopatoit GpyHkuu. |[3, T.
1, 5, mm. 5.1 - 5.5.]

8. Omnpexnenenusi npousBoAHON u auddepenurpyeMoctd GYHKIUU Ha
MHOecTBe. [Ipou3BoaHbple BBICHIMX TMOPAIKOB. TeopemMa O JMHEMHOCTH
MMPOM3BOJHOM N — TO mopsaka. Teopema O MPOU3BOAHOM N — TO MOpPSAKA OT
npousBeneHus (bopmyna JleiiOuuna). Teopemsl nuddepeHInaTbHOT0 HCUUCTCHUS
(Depma, Pomms, Jlarpamka, Komm). IlpaBuno Jlomurans. Teopema Teitnopa-
Jlarpanxka. JlokanbHbld  3KkcTpemyM. IIpumenenue  nuddepeHuranibHOro
VCUYHMCIICHUS] K HCCIEJOBaHUI0 (PYHKIMU (BO3pacTaHue, yObIBaHHE, SKCTPEMYM,
BBINYKJIOCTh, TOUKH Iepernda, acuMnTothl). [3, 1. 1, r. 5, mm. 5.6 — 5.11.]

Q. [TepBooOpaznas. HeonpeneneHnuslii HMHTETPAL. CaoiicTBa
HEOMpeAeIeHHbIX UHTEeTpaoB. [3, T. 1, ri. §, nm. 8.1.]

10. HurerpanpHas cymma Pumana. Warterpambubie cymmbl [lapOy.
Bepxuuii u Hwkauil wuHterpansl JapOy. WHrerpupyembie (QyHKIUHM U
onpeneneHHblid uHTErpai. Kpurepuit uarerpupyemoctu. Kiaccbl HHTErpupyeMbIx
dbyukiuii. CBONCTBA ONpeEICHHBIX UHTErpalioB. Teopema 0 cpelHeM 3HAaYeHUU
JUISL OTIPEAENICHHbIX MHTEerpanoB. MHTerpal ¢ nepeMeHHbIM BEPXHHUM MPEIEIOM.



®opmyna Hpiorona-JleiiOnuia. 3amena mnepemeHHO#. WHTerpupoBaHue 10
yacTsm. [IpunokeHue onpeaeneHHbIX HHTErpaaos. [3, 1. 1, . 9, mm. 9.1 — 9.9.]

11. OmpeneneHue HECOOCTBEHHBIX MHTETpaJioB HAa  OECKOHEUHOM
NPOMEXKYTKE M Il HeOorpaHWYeHHBIX GyHKIu. Dopmynbl HHTErpaIbHOTO
WCYHCJICHHUSI JIJI1 HECOOCTBEHHBIX HWHTErpajioB. JIMHEHWHOCTh HECOOCTBEHHBIX
uHTerpanoB. [Ipu3HaKM CXOJIMMOCTH HECOOCTBEHHBIX HHTErpayioB. AOCOIIOTHO
cxoasmuecs uaTerpaisl. [3, T. 1, 1. 9, mm. 9.12 — 9.16.]

12. Cxopmsmmecs (GyHKIIMOHATBHBIC IIOCJIEIOBATEILHOCTH u
dbyHKUMOHATBHBIE  psiabl.  PaBHOMepHO — cxopsmmecss — (QYHKIMOHAJbHBIC
MOCJIEIOBATEILHOCTH M PSAbL. Y CIOBUS paBHOMEpPHOH cxomumocTtu. CBoiicTBa
PaBHOMEPHO CXOJSIIIMXCS TOCieoBaTelbHOCTe U psgoB. MHTerpupoBaHue u
mudepennrpoBanre (pyHKIHOHAIBHBIX MOCIEAOBATEIBHOCTEN U psAaoB. [3, T. 1,
1. 9, mm. 9.12 — 9.16.]

13. Pamumyc ® Kpyr CXOIMMOCTH CTENEHHOro psga. TeopemMa o
PaBHOMEPHOW CXOOUMOCTH cTeneHHoro pspa. CrnencrtBus. [3, 1. 1, . 11, om.
11.11-11.13]]

14. MmuoxectBa u Toukd B R"™. Akcuombl MeTpuku B R™. HepaBeHcTBO
Komm. IlocnemoBarensHocT TOouek B R™. CXOAMMOCTb, OrPaHUYEHHOCTD,
(yHIAMEHTAIBHOCTh MOCIEAOBATENIbHOCTH, HUX CBI3b. Teopema boiblano-
Betiepmrpacca. [3, . 1, rr. 6, . 6.1 — 6.3.]

15.  Omnpenenenne Kommu u I'eitHe HempepsiBHOCTH GyHKIMU. Teopema
Kantopa o0 paBHOMEpPHOM HENMPEPHIBHOCTH. Teopema O CYIIECTBOBAaHUU
MOBTOPHOTO TIpe/ieia U COBMAJCHUH €ro C IBOWHBIM MpeaesioM GyHKIIUUA B TOUKE.
Touxkwu paspsia. [3, T. 1, . 7, mm. 7.1 — 7.3.]

16. YacrtHas npousBogHas. Onpenenenue nudhepeHInpyeMOCTH B TOUKE.
Ces3p nuddepeHnupyeMocT U HenmpepbIBHOCTH. HeoOxonumoe U mocTaTouyHOe
yCJIOBUE nuddepeHupyeMocTu GbyHKIUU. HenpepbIBHOCTH u
muddepeHurpyemMoctb cioxHOM ¢GyHkuuu. [IpousBoaHas 1o HampaBIEHUIO.
I'panuent. Huddepenuunan. ['eoMeTpuuecKuil CMBICT YaCTHBIX TMPOU3BOJHBIX.
KacarenpHast I10CKOCTh U HOpMab. [3, 1. 1, rr. 7, . 7.4 — 7.6.]

17. TlpousBoansie u auddepeHnransl BhICIIMX TOPsAIKoB. Teopema o
HE3aBUCUMOCTH CMEIIAHHBIX MPOU3BOAHBIX OT Mopsiaka AuddepeHIIuPYEMOCTH.
Juddepermmanst CokHbIX GyHkiui. [3, 1. 1, 1. 7, mn. 7.7 — 7.10.]

18. HesaBHble (QyHKUMU. YCIOBHUS CYIIECTBOBaHUS, HENPEPHIBHOCTH U
nuddepeHupyeMoCTH HeIBHBIX GyHKUMM. [3, T. 1, r1. 7, . 7.16.]

19. ®opmyna Telinopa ¢ ocTaTouHbIM WiieHOM JlarpaHka. DKCTpeMyMbl
JIOKaJBHBIA M yCJIOBHBIA. Hanbonbiiee n HanMeHbiiee 3Hadenue. [3, 1. 1, r. 7,

. 7.13 — 7.15.]



20. MHuterpanbubie cymmbl JlapOy. BepxHuii M HIWKHUN WHTETpaibl
Hap0Oy. HHrerpupyembie (QyHKIMM | OINpeAeieHHBbI wuHTerpain. Kpurepuii
unterpupyemoctu. Kitaccel uHTerpupyembix ¢yHkuuid. CBoOMCTBa KpaTHBIX
uHTerpanoB. Teopema O CpegHEM 3HAYEHUW [JIs1 KpaTHBIX HMHTETPAJIOB.
WuTerpanel, 3aBucsmue oT napamerpa. CBs3b MEXIYy KpPAaTHBIMA M MOBTOPHBIMHU
UHTErpajaMu. 3aMeHa MEePEMEHHBIX B KpaTHOM HHTerpane. [3, T. 2, i 12, nm.
12.1-12.8.]

21. Tlomatme TNamKOW W KyCOUYHO-TIAAKOHW KpuBoil. OmpenencHue
KpUBOJIMHEMHOTO UHTEerpana | tuma. OnpeaeneHne KpUuBOJIMHEWNHOTO UHTErpaia 2
TUMA. YCIOBUS HE3aBUCUMOCTHM KPUBOJMHEWHOTO HMHTErpaja 2 TUIA OT MHYTH
uHTerpupoBanus. [IpusHak Tounoro muddepennnana. @opmyna ['puna. [3, 1. 2,
ri. 13, mm. 13.1 —13.5.]

22. Onpenenenus nudepeHInaIbHOT0 yYpaBHEHU |-TO MOpsiIKa U €ro
pelIeHUs. YpaBHEHUE PA3PEIICHHOE OTHOCUTENIBHO MPOW3BOIHON. 3anaya Komm.
['eoMeTpuyeckass HHTEpIpeTalsl peleHus IuPPepeHInaIbHOIO YpaBHEHUS.
TeopeMa CyIecTBOBaHMS M €IMHCTBEHHOCTH pemeHus 3anaun Komm. Hekoropsie
UHTETpUpyeMble cilydyau JauddepeHnuanbHOro  ypaBHeHHs 1-To  mopsjka
(YpaBHEHME C pa3JeAOIUMUCS IEPEMEHHBIMU, TUHEIHOE ypaBHEHUE, YpaBHEHHUE
bepuymnu, ypaBHeHue B MOJIHBIX auddepennmanax). [4, ri. 1, no. 1 — 2, . 4, o
20.]

23. Onmnpenenenus nuddepeHInaTbHOTO0 YpaBHEHUS N-TO TOpPSIKA U €ro
penieHrs. YpaBHEHHE pa3pEIICHHOE OTHOCUTENBHO CTaplie MPOU3BOJHOM.
3agaua Komm. YpaBHeHus, 10MyCKaroLMe MOHWKEHHE nopsiaka. [4, . 1, nm. 4.]

24. Jlunetinbie nuddepeHnranbHble YpaBHeHUS N-TO mopsiaka. Pemienue
JUHEWHBIX OAHOPOAHBIX Ju(pdepeHaNbHbIX ypaBHEHUH 2-T0 TOpsiKa cC
NOCTOSTHHBIMU KO3 uiiienTaMu. Metoa BapHallMd MPOU3BOJIBHBIX MOCTOSHHBIX
pElLICHUsT HEOAHOPOIHBIX YpaBHEHUM 2-ro mnopsaka. KpaeBele 3amaum s
JTMHEHHBIX MU PepeHINATBEHBIX YpaBHEHUH 2-10 mopsiaka. [4, ri. 2, . 7 - 10.]

25. Cucremsl JuHEHHBIX MU GepeHINaTbHBIX YPaBHEHUN 1-TO MopsIka.
HccnenoBanne CHUCTEMBbI JIMHEWHBIX JU(PEpeHIHaNIbHBIX YpaBHEHU 1-TO
HopsZIKa C MOCTOSHHBIMU Kod(p¢uuueHtamu. [loHsATHE yCTONYMBOCTH pelIeHUs
cucteMmsl. [4, rin. 2, . 14 - 16.]

7. laHnHble 1J14 y4eTa ycneBaeMocTH cTyaeHToB B BAPC

Ta6nuna 1.1 TabGauia MakCUMaJIbHBIX OAJJIOB 1O BUJIaM Y4eOHOM e TETbHOCTH.

1 2 3 4 5 6 7 8




ABTOMaTH Hpyrue
IIpomex
IMpaktudec | CamocTosl | 3UPOBAHHO BUJIBI
Ceme | Jlekmm | JlabGopaTtopHBI . | yrounas | Hror
KHE TeNbHAS e yaeOHOU
CTp u € 3aHATHUS aTTecTall 0
3aHATHS pabora TECTUPOBA | JEATCIHHO s
HUE CTH
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

IIporpamma oneHnBaHus Y4eOHOM AesITeJIbHOCTH CTy/IeHTa 3a 1 cemecTp:
Jlekuu
[TocemaemocTh, OIIPOC, aKTUBHOCTH U Ap. 32 oAuH cemecTp — ot 0 1o 10 6amos.
Kpurepuu onenku:

° MeHee 25% — 0 6ayioB;

° oT 25% 1o 50% — 2 6aos;

° oT 51% no 75% — 4 6amos;

° oT 76% 1o 100% — 10 Gayios.

JlabopaTopHble 3aHATHSA
He npeaycmMoTpeHBL.

IIpakTH4yeckue 3aHATHUS
KOHTpoJb BBIMOMHEHUS MPAKTUYECKUX 3aJaHUIl B T€UYEHUE OJIHOTO CEMECTpa — OT
0 mo 10 GamioB, mpoBepsieTCs MPABUIBLHOCTH BBITIOJHEHUSI paOOThl U TOYHOCTD
MOJIyYeHHBIX 3HAYCHUH.
Kpurepuun ouenku:

° MeHee 25% — 0 6amos;

° oT 25% 1o 50% — 5 6amos;

° oT 51% no 75% — 5 6amos;

o ot 76% no 100% — 10 6anyoB.
CamocrosiTeibHas padora
OneHuBaeTcss KadyecTBO JOMAIIHUX paboT, MPOBEpsSeTCs
o(OpMIICHUH U TPaBUILHOCTD BbINoJHeHUsI — oT 0 1o 10 Ganos.
Kpurepun ouenku:

° MeHee 25% — 0 6amos;

° oT 25% 1o 50% — 4 6amoB;

° ot 51% no 75% — 8 6aios;

o ot 76% no 100% — 10 6anios..

I'rpaMOTHOCTL B

ABTOMATH3MPOBAHHOE TECTUPOBAHUE
He penycmotpeHno.

Jlpyrue BUbI y4eOHOM AeSITeJIbHOCTH



Bunbl y4eOHON JeSTENhbHOCTH, HE BOIICAIINE B MPEIBIAYIIAEC KOJOHKU
tabmuikel — oT 0 1o 30 OantoB.
1. KoHTposnbHbIe paboThI
2. YCTHBIN KOHTPOJIb 3HAHUM
Kputepun onieHku:
° Menee 25% — 0 6ayIoB;
° oT 25% 1o 50% — 10 6aos;
° oT 51% 1o 75% — 20 6amios;
° oT 76% 1o 100% — 30 GayuioB.

IIpomexxyTounasi arrectauusi (3k3ameH) — ot 0 10 40 6aL10B.

[IpoBomuTcs 1O WHUIIMATUBE JeKaHaTa, OOBIYHO B CEpEIUHE CEMECTpa,
YYHUTBIBACTCSI UTOTOBAS MOCEIIAEMOCTh HA MOMEHT IIPOBEICHMS, X0 BHITIOJTHEHUS
¥ KOJMYECTBO 3aBEPIICHHBIX Ja0OPATOPHBIX padOT, AKTUBHOCTH CAMOCTOSITEIIbHON
paboTHI.

33-40 6a/1J10B — OTBET HA «OTIUYHO;

25-32 6aJJ10B — OTBET Ha «XOPOIIIO»;

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

0-15 6a1710B — HEYIOBJIETBOPUTEIHHBIN OTBET.

TakuM 00pa3oM, MaKCMMaJIbHO BO3MOXHas CymMMa OaJlJIOB 3a BCE BHJIBI
y4eOHOW  JCATCIIBHOCTH CTYyJEHTAa 3a OJWUH CEMECTp II0 JHUCHUIUIMHE
«Maremaruka» cocrasisger 100 0amios.

Taoauna 2.2 Tabauna nepecyera NoJy4eHHOM CTYJ€HTOM CyMMBbI 0aJ/LU10B 10
ATUCHUILINHEe «MaTeMaTHKa» B OLIEHKY (3K3aMeH):

oonee 90 6anoB «OTIIUYHOY

ot 80 1o 89 GamoB «XOPOIIIO»

ot 64 no 79 GannoB «YIIOBJIETBOPUTEIILHO
MeHblIe 64 6aioB «HEYHOBIECTBOPUTEIBLHO

IIporpaMmma oneHMBaHUs Y4eOHOM esiTeJILHOCTH CTYJI€HTA 32 2 ceMecTp:
Jlexkuun
[TocemaeMocTh, OIPOC, AKTUBHOCTH U AP. 32 oJuH cemecTp — oT 0 1o 10 Gamios.
Kpurepuu ouenku:

e wmcHee 25% — 0 6amnos;

o 0T 25% 1o 50% — 2 6amos;

e 0T 51% 1o 75% — 4 6amos;



e 0T 76% 1o 100% — 10 GayioB.

JlaGopaTopHblie 3aHATHS
He npenycmoTpensl.

IIpakTnyeckue 3aHATHS
KOHTpoIb BBIOJIHEHUS IPAKTUYECKUX 3aJaHUN B TEYEHHUE OJHOTO CeMecTpa — OT
0 no 10 GamioB, mpoBepsieTcs MPaBUIBHOCTh BBHITIOJIHEHUS paOOThI U TOYHOCTh
MOJTYYEHHBIX 3HAUYCHH.
Kpurepun onenku:

° Menee 25% — 0 6ayIoB;

° oT 25% 1o 50% — 5 Gaios;

° oT 51% 1o 75% — 5 Gaimos;

° oT 76% 1o 100% — 10 Gayios.

CamocrosiTesibHast paboTa
OueHnBaeTcs KayecTBO JOMAIIHUX paldOT, TNPOBEPSIETCS T'PaMOTHOCTh B
o(OpMIICHUH U TIPaBUIBLHOCTD BbINOJHEHUs - oT 0 10 10 Oanos.

Kpurepun ouenku:

° MeHee 25% — 0 6ayioB;

° oT 25% 1o 50% — 4 6amos;

° oT 51% no 75% — 8 6amos;

° oT 76% no 100% — 10 6amoB.

ABTOMATH3MPOBAHHOE TECTUPOBAHUE
He npexycmotpeHo.

Jlpyrue Buabl y4eOHO 1eITeJIbHOCTH
Buapl yueOHOM NeaTeIbHOCTH, HE BOIIEANINE B MPEIbIAYIINE KOJTOHKH TaOIUIIBl —
ot 0 10 30 6ayLoB.

1. KoHTposibHbIE pabOTHI.

2. YCTHBIN KOHTPOJIb 3HAHUM.

Kpurepun ouenku:
° Menee 25% — 0 6ayIoB;
° oT 25% 10 50% — 10 Ganos;
° oT 51% no 75% — 20 6amos;
o ot 76% 1o 100% — 30 GamioB.

IMpome:xxkyTounas arrectauus (3k3amen) — ot 0 1o 40 6anos.
[IpoBoguTCs 10 WHHMIIMATUBE JEKaHaTa, OOBIYHO B CEpPeAUHE CEeMecTpa,
YYUTHIBAETCSI UTOTOBASI MOCEIIAEMOCTh HA MOMEHT MIPOBEICHMS, X0 BHITIOTHEHUS



¥ KOJIMYECTBO 3aBEPIICHHBIX JaOOPATOPHBIX PadOT, AKTUBHOCTH CAMOCTOSITEIIbHON
paboThI.

33-40 6a,1J10B — OTBET Ha «OTINYHOY,

25-32 0aJJI0B — OTBET Ha «XOPOIIIOY;

16-24 6a/110B — OTBET Ha «YJOBJIECTBOPUTEIHHON;

0-15 6a/10B — HEYIOBJIETBOPUTEIBLHBIN OTBET.
Taxkum o00pa3om, MaKCHMaJIBHO BO3MOJKHAsE CyMMa 0OajiioB 3a BCE BUABI YICOHOM
NEATETPHOCTH CTYACHTA 3a OJIMH CEMECTp MO JUCIUIUIMHE «MaTemMaTukay
cocrasisier 100 6amios.

Tadoauna 2.2 Tabauna nepecyera MoJy4eHHOM CTYJA€HTOM CyMMbI 0aJlJ10B 110
aucHUIUInHe «MaTeMaTHKa» B OLEHKY (3K3aMeH):

6oiree 90 OammoB «OTIIUYHOY

ot 80 1o 89 Ga1oB «XOPOIIIO»

ot 64 o 79 Gannos «YIOBJIETBOPUTEIIBLHO
MeHbIIIe 64 0aioB «HEYIOBJICTBOPUTEIHLHOY

IIporpamma oueHUBaHUS Y4eOHOM AeATEJIbHOCTH CTYIeHTa 3a 3 cemecTp:
Jleknuu
[TocemmaeMocTh, OMPOC, AKTUBHOCTH U JAP. 32 0JIuH cemecTp — oT 0 1o 10 Ganos.
Kpurepun onenku:

e wMcHee 25% — 0 6aioB;

e 0T 25% 1o 50% — 2 6amnos;

e o1 51% 1o 75% — 4 6annos;

e ot 76% 1o 100% — 10 6amnos.

JlaGopaTopHble 3aHATHSA
He npegycmMoTpeHsL.

IIpakTHyeckune 3aHATHS
KOHTpOIb BBINOJIHEHUS! IPAKTUYECKUX 33JaHUN B TEYEHHUE OJHOTO CEMECTpa — OT
0 mo 10 GamioB, mMpoBepsieTCs MPABUIBLHOCTH BBITIOJHEHUSI pabOThl U TOYHOCTH
MOJTYYEHHBIX 3HAUYCHHUII.
Kpurepuu ouenku:

e wmcHee 25% — 0 6amnos;

e ot 25% 1o 50% — 5 6annos;

e 0T 51% 1o 75% — 5 G6amos;

e o1 76% no 100% — 10 Gamios.

CamocrosiTeibHas padora
OneHnBaeTcss Ka4yecTBO JOMAIIHUX paldOT, TNPOBEPSIETCSs T'PaMOTHOCTh B
oOopMIICHUH U TIPaBUIBLHOCTD BhINoJHEeHUsI — oT 0 10 10 Oasnos.



Kpurepnuu onenku:
° MmeHee 25% — 0 6anoB;
° oT 25% 1o 50% — 4 6anos;
° oT 51% no 75% — 8 6amnos;
° oT 76% 1o 100% — 10 Gayuios.

ABTOMATH3MPOBAHHOE TECTUPOBAHUE
He npenycmoTpeHo.
Jlpyrue Buabl y4eOHO AesiTeJIbHOCTH
Bunbl yueOHOM AesTeNbHOCTH, HE BOIIEAIINE B MPEAbIIYIINE KOJTOHKH TaOIUIIbI —
ot 0 1o 30 6aoB.
1. KoHTpoJsibHbIE pabOTHI
2. YCTHBIN KOHTPOJIb 3HAHUU

Kpurepun onenku:

° MeHee 25% — 0 6ayioB;

° oT 25% no 50% — 10 6amos;

° oT 51% mo 75% — 20 Ganos;

) oT 76% 1o 100% — 30 GayuioB.
IIpome:xkyTounas arrecraums (3k3amen) — ot 0 10 40 6amIos.
[IpoBoauTCs 1O UWHUIMATHBE JI€KaHaTa, OOBIYHO B CEpPEAUHE CEMECTpa,
YUYUTBHIBAETCS UTOrOBAsl MOCEIAEMOCTh HA MOMEHT IIPOBEAECHUSA, X0 BBIITOJIHEHUS
¥ KOJIMYECTBO 3aBEPIICHHBIX JAOOPATOPHBIX PadOT, AKTUBHOCTH CAMOCTOSITEIIbHON
paboTHI.

33-40 6a1J10B — OTBET HA KOTIAYHOY;

25-32 6a/U10B — OTBET HA «XOPOIIIOY;

16-24 6aJ110B — OTBET Ha «YJOBJICTBOPUTEIHLHON;

0-15 6a1J10B — HEYJIOBJIETBOPUTEIHHBIN OTBET.
Takum oOpa3zom, MaKCUMaJIBHO BO3MOJKHas CyMMa 0ajuioB 3a BCE BUABI YUeOHOM
JEATeIbHOCTH CTYA€HTa 3a 3 CceMecTp Mo JuCHUIUIMHE «MaTteMaTukay
cocrasisier 100 Gamios.

Tadamma 2. 2 Tadaunma mnepecyera MOJYYeHHOH CTYJAE€HTOM CYMMbI
0a/J10B 10 AucHUILINHEe «MaTeMaTuKa» B OLlEHKY (3K3aMeH):

oosiee 90 GaoB «OTIIUYHOY

ot 80 mo 89 Gamnios «XOPOIIIO»

ot 64 1o 79 6amios «YJOBJIETBOPUTEITBHO»
MeHbIIIe 64 6amIoB «HEYIAOBIECTBOPUTEIBLHOY




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. MaTrepuajibHO-TEXHHYECKOe ol0ecredeHne JUCHUNIHHbI

Jlns mpoBeAeHUsl 3aHATUNA MO OUCHMIUIMHE «MaremaTuka», IperyCMOTPEHHOM
yuebnbiM TuiaHoM OOII, umeercs HeoOxonuMas MaTepHallbHO-TEXHUYecKas 0a3a,
COOTBETCTBYIOIIAsA JICUCTBYIOIIMM CAHUTAPHBIM U MPOTHUBOIMOXKAPHBIM TMIpaBUIaM U
HOpMaM:

— JIeKIMOHHAsl ayJUTOpHs, OCHAIIEHHas MYyJbTUMEIUNHBIMU MPOEKTOpaMH,
MapKEPHBIMU JIOCKaMU JJIs1 JEMOHCTPALUY y4eOHOTO MaTepuarna;

— CHelMAJIM3UPOBAaHHBIE  KJIacChl,  MpeAHa3HAYeHHbIEe i1  [POBEACHHUS
MIPAKTUYECKUX 3aHATHIA;

— OubnuoTeuHplii  (QOHA,  YKOMIUIEKTOBAHHBIM  TEYATHBIMU  W3JAaHUSIMH,
NEPEUYHCICHHBIMU B pa3Jiesie 8 B HE00X0IMMOM KOJIMYECTBE; IIEKTPOHHAs OMOIHOTEKa;

— CHELMATBbHO O00O0pYy/IOBaHHBIE TIOMEIICHUS ISl CaMOCTOSITENIbHOM paboThI
00y4aromuxcsi ¢ KOMIbIOTEPHBIM 000PYAOBAHUEM U JIOCTYIIOM K ceTh HTepHeT.

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusamu OI'OC BO mno
HanpaBieanto  noarotoBku  09.03.03  «lIpuxmamnas wuHPOpMaTHKa», TPOGUITIO
noarotoBkn «llpuknagnas wuHPOpMAaTHKa B SKOHOMHUKE»; aKTyallM3MpOBaHa Ha
3aceaHuu Kadeapsl TeopuH (QYHKIMI M CTOXacCTHYECKOro aHanu3a oT 28 ampens 2023
roza, mporokoi Ne 14.

Agtop: npodeccop kadenpsr TOUCA, n.¢.-m. Hayk [1.A. Tepexus.



