MWUHOBPHAYKHU POCCHUHN
DenepanbHoe rocyaapcTBeHHOE BIOIKETHOS o0pasoBatenbHOe yupeskIeHne
BEICLIETO 00pa3oBanus

«CAPATOBCKUH HAITMOHAJIbHBIN NCCJIEIOBATEILCK Ui
TF'OCYJIAPCTBEHHBIA YHUBEPCUTET UMEHU

H.I'. YEPHBILLEBCKOTI'O»

MexaHHKO-MaTeMaTH‘IECKHﬁ bakynsrer

YTBEPXJIAIO
Hexan _mmquaTquCKOFO

o

'g g, 0N

X «-"f;,?c_f&*f'ipos AM.
AN\ 2021 1

Pabouast nporpamma ,uucuunmﬁ‘;i:;ﬂ
MATEMATHKA

Hanpag.ienne noarorosku 6akanaspuara
09.03.03 IIpuxaaonas ungpopmamura

Ipopuas moarorosku Gakanaspuara
Ipuxnaounas unpopmamura 6 sxonomuxe

KBanuukanms (crenens) BImyckHika
Baxanasp

®opma oGyuenus
3a04nas

Caparos,
2021

®HO

Ipenonasarens-

Tepexun INasen Ancﬁcaimpos uy
paspaboTumKk : 05.04. A0A L
Ipencenarens HMK Terukesny Cepreii Buktoposiy Ay 05.04 RO
3aBemyrommii Cunopos Cepreii Ierposiu aﬁ :
Kadeapoi OI vy r20:

Creuumaniicr
YueGHoro ynpasnenus




1. Ilesiu ocBOEHUST TUCHHUIJIMHBI

[lenssMu OCBOCHHS JMCHMIUIMHBI «MareMaTtukay SIBISIOTCS H3ydeHHUE
OCHOBHBIX TIOHSATHH MaTeMaTHYECKOTO aHAIM3a W TPHOOPETEHHE KOHKPETHBIX
MPAKTUYECKNX  HABBIKOB WX TPUMEHEHHUS, HEOOXOAMMBIX B  Oymymien
podecCuOHANTBHOUN eI TEILHOCTH.

2. Mecto nucuuniannbl B cTpykrype OOII

HNuctumuna «Matematuka» (b1.0.04) BxoauT B 00s3aTeIbHYIO 4YacTh
broka 1 «ductummmnsl (Momynu)» yudeOHoro miaHa OOIl mo HampaBiieHHIO
noarotoBku  09.03.03— Ilpuknagnas wHpopMaThka, TPOPUIIO TOATOTOBKH
«IIpuknannas napopmaTuka B 5KOHOMUKe». PopMa 00yUdeHUs — 3a0UHAS.

JInsi ycnemHoro ycBO€HHsI Kypca HEOOXOIUMO NpeABapUTEIbHOE H3YUYEHHE
Moayiel — BreaeHue B ydeOHBIN mpoliecc. Marepuan Kypca jajiee HCIOIb3yeTcs
npu M3ydeHuu KypcoB: MHpopmaTtnka W mporpaMMupoBaHue; MaremaTHdeckue
OCHOBBI KOMITBIOTEpHOU Tpaduky; YncaeHHbIE METOIBI.

3. Pe3yjabTaThl 00yUeHUS MO AUCHUIINHE

Kox u HaumeHOBaHMe Kox u HaumeHoBaHMe Pe3yabTaThl 00yueHus
KOMIIETeHIM U HHIHKATOpa (MHANKATOPOB)
JOCTHKEHHMsS KOMIIeTeHIMH
VK-1. Crnoco0en | 1.1 B.YK-1.  Anamusupyer | 3HaTh:
OCYILECTBIISTh TIOUCK, | 3a7a4dy, BBLACISsS ee 0a30BbIe | -  TIOCTAHOBKY  OCHOBHBIX  3ajad
KPUTHYECKUH aHalIM3 U | COCTABIISAIOLIUE. MaTEeMaTUYECKOro  aHallu3a, TEOpUHU
CHUHTE3 uHpopmaruu, | OcyiecTBiser npenenos, auddepeHIHan HOrO U
MPUMEHATh  CHUCTEMHBIN | IEKOMIIO3HIIMIO 3a/1a4H. UHTETPAJIbHOTO ~ WCYMCICHHA s
NOOXON I PElIEHUs byHKIHI OIHOM 51 MHOTHX
IIOCTaBJICHHBIX 3a/1a4 MIEPEMEHHBIX.
Ymern:

- aQHAJIM3MPOBATh 3aJa4d, BBIJCIAA €c
0a30BbIe COCTABIISIOIINE;

- OCYIIECTBJISATh JIEKOMITO3HIINIO
3aJa4u.

Baanern:

- HaBbIKaMHU aHAJIN3a U ACKOMIIO3UIINU
3a0a4 C IOMOIIBI0 MATEMATHYECKUX

METOJOB.
2.1 B.YK-I1. Haxomur u | 3HaTh:
KPUTHYICCKH aHaJIM3UPYeT | - OCHOBHBbIC MCTOYHWUKH WH(OpMAITUH,

uHpopMaIio, HEOOXOIUMYIO | HEOOXOAMMOM ISl pelleHusl 3adad B
JUI PEIIeHHs TIOCTABJICHHOW | 00JaCTH MaTeMaTW4ecKOro aHaiu3a,
3a/1a4H. TEOpUH IIPEIENIOB,
T depeHInanbHOrO U HHTETPaIbHOIO
VMCUYUCICHUH Juisi (QyHKOMA OJHOW |
MHOTHUX IT€PEMEHHBIX.

YMeTh:
- TOTOBUTH 0030pHI Hay4YHOU
JTUTEPATYPHI Hu AIIEKTPOHHBIX

nH(pOpMaAITMOHHO-00pa30BaTEIbLHBIX
pecypcoB, HEOOXOAUMBIX JJIsi PEIICHUS
MOCTaBJIICHHOH 3a1a4H.




Baaners:

- HaBBIKAMH KPUTHYECKOTO aHaIn3a
uHboOpMaIMK,  HEOOXOAUMOW ISt
penieHus 3a/1a4 B obnacTtu
MaTeMaTUYeCKOr0  aHaln3a, TEOpUHU
npenenoB, AU depeHIMaIbHOTO U
WHTETPalbHOTO  HWCYHUCICHMHA  JUIsS
byHKIHIA OIHOM u MHOTHX
MEPEMEHHBIX.

3.1 B.YK-1. Paccmarpusaer
pas3nuvHbIe BapHUaHTHI
pelieHns 3a/aud, OLEHHUBAs
ux JIOCTOMHCTBA u
HE/IOCTATKH.

3narth:

- OCHOBHBIE AHAJUTHYECKUE METOAbI
pelieHuss  3aJad  MaTeMaTH4ecKOro
aHaJM3a, TEOpUU MpEeJIeNIoB,
T depeHInanbHOrO U UHTETPaIbHOIO
ucUHciIeHnid s (QyHKOuH OmHON U
MHOTHUX IT€PEMEHHBIX.

Ymersn:

- pemarthb 3aJa4M, COMPOBOKAAIOINECS
MpeeTbHBIMU nepexoiaMu,
mubdepeHInpoBaTh U MHTETPUPOBATH
CJIO’KHBIE ¢GbyHKINH, MIPUMEHSATh
muddepeHnraibHOe W MHTETPATbHOE
UCUHCIICHHE K HCCIIEIOBAHUIO
¢byskuu, pemars quddepeHnnaibHbe
YpaBHEHUS MPOCTEHIITNX THUTIOB,
HCCIIEI0BATh Ha YCTOMYHUBOCTH
pelieHue CUCTEMBbI
JuddepeHInaIbHbIX ypaBHEHUHN
MIPOCTEHILIEro TUMA.

Baapnern:

- HaBBIKAMH BBIOOpA ONTHMAJIBHOTO
pelIeHusl A MOCTaBJICHHBIX 3ajad B
o0JacT MaTeMaTU4yecKoro aHajms3a,
TEOpUH MIpeIeNoB,
b depeHInaIbHOTO U HHTETPaTbHOTO
ucUMCIeHU a1 (QyHKOMHA OmHON U
MHOTHUX MEPEMEHHBIX.

4.1  B.YK-1. TI'pamortHo,
JIOTUYHO, apryMEHTHPOBAHHO
dbopmupyet COOCTBEHHBIE
CYXJIEHHS u OLICHKHU.
Otinyaer (akTbl OT MHEHU,
UHTEpIpETaluil, OLICHOK H T.
J. B PACCYXAEHUSIX IPyTHX
YYaCTHUKOB JI€ATEIbHOCTH.

3HAaTh:

- OCHOBHBIE (DaKThl MaTEMaTHUYECKOTO
aHaIu3a, TEOPUH MIPEJIEIIOB,
nddepeHInanTbHOTO U HHTETPaTLHOTO
VCUYUCICHUH Juisi (QyHKOMA OJHOW |
MHOTHX NIEPEMEHHBIX.

YMmersn:

- IpaMOTHO, JIOTUYHO,
apryMEHTHPOBAHHO bopmupoBath
COOCTBEHHBIE CYXIEHUS M OLEHKU B
obnactu MIPUMEHEHUS TEOpUH
KoJIeOaHMi K MOJICTTHPOBAHUIO
IpPOLIECCOB B OMOMEXaHNIEeCKUX
CHCTEMaX;

- oTnuyaTh  (akTel OT  MHCHUH,

WHTEPIOPETAIMA, OIEHOK M T.JO. B




pacCyKICHUSAX JPYTUX  YYaCTHUKOB
JIeSITEIIBHOCTH.

Baaners:

- HaBBIKAMHU dopmupoBaHUS
COOCTBEHHBIX CYXICHHH M OICHOK B
00JIaCTH  MaTeMaTHYEeCKOrO aHaJIM3a,
TEOpHH NPEETIOB,
i depeHIINaTbHOTO U HHTETPaTbHOTO
WCUYUCICHUH Juisi (DyHKOMA OJHOU |
MHOTHX ITePEMEHHBIX

- HaBBIKAMHU TPAMOTHOTO, JIOTHYHOTO M
apryMEHTHPOBAHHOTO U3JI0KCHUS
CBOGH  TO3MIMH 1O  BOIpPOCAM
MaTeMaTHYeCKOTO  aHallu3a, TEOpUHU
npenenos, auddepeHIHanT HOTO U
UHTETPAIBHOTO  MCYMCICHUH s

byHKIHIA OJTHOH u MHOTHX
MepeMEHHBIX.
5.1 B.YK-1. Omnpegensier u | 3HaTh:
OLICHUBACT MpPaKTUYECKUE | - OCHOBHEIC BOIIPOCHI
MOCJICICTBUSA BO3MOJKHBIX | MATEMaTUYECKOTO aHan3a, TeOpUu

pelIeHn 3a/1a4n.

npenenoB, auddepeHHaTBLHOTO U
HUHTCTpaIbHOTO HCUHCIIEHUN JJIsL

hyHKIMIA OJHOM u MHOTHUX
MEPEMEHHBIX u METOJIBI Hx
HCCIICIOBAHMUS.

Ymersn:

- MyOJUYHO NPEICTABIATh PE3yJIbTAThI
peLIeHUsT KOHKPETHOM 3a/1a4H.

Baanern:
- HaBBIKAMU OTIpeICTICHUS u
OLIEHUBAHUS MPAKTHYCCKUX

MOCJIEICTBUM  BO3MOXHBIX  PEILICHUI
3aJay = MaTeMaTHMYecKoro  aHalu3a,
TEOpUH IIPEIENIOB,
b depeHInaIbHOTO U HHTETPaTbHOTO
VCUYUCICHUH Juisi (QyHKOMA OJHOW |
MHOTUX TI€PEMEHHbIX MU METOJAbl HX
HCCIIEI0BAHMUSI.




OIIK-1.
IIPUMECHATDH
€CTECTBEHHOHAYYHBIC
O0IIeHHKEHEPHBIC
3HAHUS,
MaTEMaTHUYCCKOT'O
aHanm3a
MOJICTTHPOBAHNS,
TEOPETHYECKOTO
AKCIEPUMEHTAILHOTO
UCCIICZIOBaHMUS
npodeccuoHaIbHON
JIeSITeIbHOCTH.

Crocoben

u

METO/JIBI

u

1.1 B.OIIK-1.  Hcnomesyet
OCHOBBI MaTeMaTuKH, (PU3HKH,
BBIUMCIIUTEIbHON TEXHUKH HU
IpOrpaMMHUPOBAHUS.

3HaTh:

- ONpENENICHUS OCHOBHBIX NOHATHU
MaTeMaTHUYECKOro aHaiu3a,
GOpMYNIHMpPOBKM W JOKa3aTeNbCTBA
TeopeM TEOpUHU IIPEJIEIIOB,
b depeHInaTbHOTO U HHTETPaIbHOTO
UCUHCICHUA s (QyHKOUH OJHON U
MHOTUX [I€PEMEHHBIX.

Ymern:

- pemaTth 3aJa4u, COMPOBOXKIAIOLIUECS
MpeeTbHBIMU MepexoIaMH,
muddepeHIpoBaTh U MHTETPUPOBATH
CJI0’KHbIE ¢byHKIMH, MPUMEHSATh
muddepeHnanbHOe U MHTETPAIbHOE
HCYHCTICHHE K UCCIIEIOBAHUIO
¢bynkuuy, pemath AupdepeHIaIbHbIe
YpaBHEHUS NPOCTENILINX THUIIOB,
HCCIIEZIOBATh Ha YCTOHYHMBOCTh
peleHue CUCTEMBI
muddepeHInaIbHbIX ypaBHEHUH
MPOCTENIIETO THIIA.

Baaners:

- METOJIaMHU pelieHus 3a1a4
npo(heCCUOHATIBHON  JESATENBHOCTU €
MOMOIIBIO armapara MaTeMaTHIeCKOTO
aHaJM3a;

- MaTeMaTHYECKUMHU nakeTaMu
MPUKIIATHBIX nporpamm JUIS
pa3paboTKu M peayiu3aliii ajJrOPUTMOB
peumieHus 3agad  npodeccHoHaIbHON
JIESTEILHOCTH.

2.1 B.OIIK-1. Haxonur
pereHus CTaHAapTHBIX
npoeCCUOHATIBHBIX 3a/1a4d C
MIPUMEHEHUEM
€CTECTBEHHOHAYYHBIX u
OOIICHH)KEHEPHBIX  3HaHWH,
METOIOB  MaTeMaTHYECKOIr'o
aHaM3a U MOJEIUPOBAHUSL.

3narth:

- OIpeJeNieHUs] OCHOBHBIX TOHATHH
MaTeMaTHYECKOTO aHasm3a,
bopMyTUPOBKM M J0Ka3aTeJabCTBa
TeopeM TEOpUHU MIpeIeoB,
i GepeHIINaIbHOTO U HHTETPaTbHOTO
UCUHCICHUA s (QyHKOWMHA OmHON U
MHOTHUX [EPEMEHHBIX.

Ymern:

- TPUMEHATh © MOIU(DUIIUPOBATH
METObI g hepeHIInaTbHOTO "
HUHTETpaJIbHOTO HCUYMCIICHUS U
BEKTOPHOTO aHalu3a Jii MNOCTPOEHUs
MaTEeMaTHYECKUX MoJIeTIei npu
pereHun CTaHJIAPTHBIX
npodeCCHOHANBHBIX 3a/1a4.

Baaners:

- HaBbIKAaMH TMPHUMEHEHHUS METO/I0B
mubdepeHInanbHOTO U HHTETPaIbHOTO
WCUUCIICHHSI U BEKTOPHOTO aHAIIN3a JJIs
MOCTPOCHUSI MAaTEMATUYECKUX MOJEINei
npu pelieHuu CTaHJIapTHBIX
pohecCHOHATIbHBIX 3a/1a4.




3.1 _B.OIIK-1. Croco6en | 3HaTh:
MPOBOJUTh TEOPETUYECKOE W | - OIpeAesieHuss OCHOBHBIX MOHATHN
JKCIEPUMEHTAJIbHOE MaTeMaTHYECKOIO aHanmusa,
HCCJIEI0BAHNE 00BEKTOB | (GOPMYJIMPOBKH M JJOKA3aTEIbCTBA
npodecCHOHATBHON TEOpEM TEOPUHU MPENETIOB,
JIeSATEIBbHOCTH. b depeHInaTbHOTO U HHTETPaIbHOTO
UCUHCICHUA s (QyHKOUH OJHON U
MHOTHX IIEPEMEHHBIX.
Ymern:
- TPUMEHSITh CHUCTEMHBIM NOAXOI U
MaTeMaTUYECKHe METO/IbI B
HCCIIeI0BAaHUH 00BEKTOB
po(hecCUOHATBHOMN JAESITEIbHOCTH.
Baaners:
- HaBbIKAaMH MPUMEHEHUS
MaTeMaTUYECKUX METO/IOB JUIST
HCCIIETOBAHMS 00BEKTOB
npoQecCHOHATBHON A TEIbHOCTH.
OIIK-6. Croco6en | 1.1 _B.OIIK-6. Jlerko | 3naTh:
aHaJIM3UPOBAThH U | MaHUILYJIUPYET OCHOBaMH | - ONpEAEICHUST OCHOBHBIX IOHSATHI
p33pa6aTBIBaTI> TEOPUN CHUCTEM MU CHUCTEMHOI'O [ MaTeMaTH4YECKOIO aHaimu3a,
OpraHU3alOHHO- aHamu3a, JMCKPETHOH | (hopMYyIMPOBKM M J0KA3aTeNbCTBA
TEXHUYECKHUE 1 | MaTeMaTHKH, TEOPUH | Teopem Teopuu IIPE/ICIIOB,
SKOHOMHUECKHE MPOLECCHI | BEPOATHOCTEH ¥ | 1uddepeHIHAIBHONO H HHTETPATBHOTO
C MPUMCHCHUEM MCTOJOB [ MAaTEMAaTU4Y€CKON CTAaTHUCTHUKHU, HCYUCTIEHUI TS q)YHKHI/Iﬁ OHHOﬁ "
CHCTEMHOTO ~ AHAIN3d 1 | METONOB  ONTHMHUSAMAN M | \yoryy nepeMeHHBIX.
MaTeMaTHIeCKOro UCCIIeIOBAHUS onepatni, |y oy
MOACIIUPOBAHUA. HCYCTKUX BBIYHMCJICHUH, _ MAHHITYJIHPOBATH OCHOBAMH
MaTeMaTHYeCKOTO u
IMHTAIHORHOrO TEOPHH CHCTEM M CHCTEMHOTO
MO/ THPOBAHELL. aHanmsa, JIMCKPETHOM
MaTEeMaTHKH, TEOPHH
BEPOATHOCTEN u
MaTeMaTUYeCKOM CTaTHUCTHUKH,
METOJIOB  ONTUMM3ALUUU U
HCCIIETOBAHUS omnepanuu,
HEYETKHAX BBIYVCIICHUN,
MaTeMaTUYECKOIO u
MMHUTaLOHHOTO
MOJIETTUPOBAHUSI.
Baaners:
- HaBbIKAMH MAaHUITYJSLUA OCHOBaMH
TEOPUM CHUCTEM M CHCTEMHOTO aHaNn3a,
JUCKPETHOM  MareMaTuKu,  TEeOpUH
BEPOSITHOCTEN u MaTeMaTU4eCKON
CTaTUCTUKH, METOJOB ONTHMHU3ALMH U
HCCIICIOBAHUSI OTIepaIMil.
2.1 B.OIIK-6. I'pamoTHO | 3HATH:
MIOJIB3YETCA METONAMM TEOPHH | - ONpEACACHHS OCHOBHBIX IOHSITHIA
CHCTEM M CHCTEMHOIO aHalln3a, | MaTEMAaTHYECKOIO aHanm3a,
MaTeMaTH4YeCKOTO, (GOpPMYTUPOBKM M JOKa3aTeNIbCTBA
CTaTUCTUYECKOTO U | Teopem TEOpUHN MPEeeIIoB,
HMHUTAHOHHOTO TG PepeHIINATBHOTO U HWHTErPaIbHOTO
MOZJEIUPOBaHUS A | ucurcnaeHuid Uil QYHKIMA OIHOH U
aBTOMAaTHU3aIIH 3aJa4 | MHOTUX TIEPEMEHHBIX.
INPUHATUSL PEIICHUN, aHanu3a | YMeThb:




UHQOPMAIIMOHHBIX  ITOTOKOB,
pacuera YKOHOMUYECKOH
3G GEKTUBHOCTH W HAJEKHOCTH
MH(QOPMAIIMOHHBIX CHCTEM U
TEXHOJIOTUH.

- IIOJIB30BAaThCA MaTCMaTUYCCKNMU
METOAAMU [JIs1 aBTOMAaTH3alluK

3aJa4  TPUHATHS ~ PEIIeHHH,
aHanu3a HHPOPMAaIHOHHBIX
MMOTOKOB, pacuera
SKOHOMHYECKOH 3((HEKTHBHOCTH
u HaJEKHOCTH
WHPOPMAIIMOHHBIX  CUCTEM H
TEXHOJIOTUH.
Baanern:
- HaBbIKaMH IIPUMCHCHUA

MATEMATHYCCKUX MCTOJOB JIsA
ABTOMATH3allH 3aJa4 MPUHATUA

3.1 Bb.OIIK-6. IIpoBoaut
HH)KEHEPHBIC pacdeTsl
OCHOBHLIX nokKasartejei

pEe3YNbTAaTUBHOCTU CO3JAHUS U
MIPUMCHCHIS
WHGOOPMAIIMOHHEIX CHCTEM U
TEXHOJIOTHH.

peLIeHui, aHanusa
WHQOPMAIOHHBIX IIOTOKOB,
pacuera HSKOHOMHUYECKOH
3 (PEKTUBHOCTH W HAICKHOCTH
WHQOPMAIOHHBIX CHUCTEM H
TEXHOJIOTHU.

3narth:

- ONpEeNeNIeHUs] OCHOBHBIX TOHSTUU

MaTEMaTUYECKOTO aHaIusza,

bOopMyITUPOBKH M J0Ka3aTeiIhCTBa

TEopeM TEOPUU MPEIETOB,

T depeHInanbHOrO U HHTETPaIbHOIO
UCUMCICHUA a1 (QyHKUMH OAHON U
MHOTHX MIEPEMEHHBIX.

YMmerth:

- TPOBOJUTHL WHXKEHEPHBIC PACUETHI
OCHOBHBIX noKasareiien
PEIYIBTATUBHOCTHU CO31aHUuA nu

MPUMEHEHUS MH()OPMAIMOHHBIX CUCTEM
M TEXHOJIOTHH.

Baanern:

- HaBbIKAMHU IPOBENCHUS WHIKECHEPHBIX
pacdeToB OCHOBHBIX  IIOKa3aTeyel
PEe3yNIbTaTUBHOCTU CO3JIaHUs H
MPUMEHEHUS WH(OPMAIIMOHHBIX CHUCTEM
¥ TEXHOJIOTHH.

4. CTpyKTYypa ¥ colepkaHne TUCHUILTHHBI

OO6m1ast TPy I0EMKOCTh AUCIUILIMHBI COCTaBJIsAeT 18 3aueTHBIX eauHull, 648 yacoB

n/n

Pa3nen
JUCHHUIIHHBI

Cemectp

Buabl yueGHoli padoThl, BKIKOYas
CAMOCTOATEIbHYI0 PAGOTY CTYICHTOB 1 DopMEI TeKyIIero
TPYA0EMKOCTb (B 4acax) ——
Hen
est IIpakTHyeckne ycneBaemocTH (110
ceM 3aHATHS 2 HeJleJIsIM ceMecTpa)
= Dopmbl
T W5 sux - ® & g IPOMEsKYTOUHOIH
pa EKIMH | Ofmas | npakTua | O = Y
B aTTecTanum (Mo
TPyRoe eclan = ceMecTpam)
MKOCTb | TNOJArOTO
BKa

YcTaHoBOYHAs ceccus




Beenenue 1 1 1 25
Yucnoseie Onpoc, npoBepka
rocjeoBaTenb BBITTOJTHEHHUS
A 2-6 1 1 - 25
HocTH. Teopus JOMAaITHErO
MIpeIeIoB 3a/IaHus
Ompoc, IpoBepka
Uwncnobie BBITIOJTHEHHUS
7-9 1 1 - 25
pAIBI JIOMAITHETO
3aJIaHus
IIpenen
(dhyHKIINY B
TOHKE. Kontponwshas
HenpepsiBHOCT 10 1 1 - 25 P
pabora
b ¥ Pa3pBIBBI
(yHKIIMH B
TOUKE
IIpome:xxyTou
P Y He
Had npeaycMoTpeHa
aTTecTanus pedy P
Bcero3al
cemectp 108 4 4 0 100
4acoB
3UMHSISL ceccust
K
Orpes meveps
b (DYHKIIMH Ha 1-2 0.5 0.5 - 12
JIOMAITHETO
MHOKECTBE
3aJlaHus
IIpousBoanas
u
nddepeHnn KonTponbsHas
udepertmp 35| 05 0.5 ) 18 p
YEMOCTh pabora
(hyHKIIMH B
TOYKE
Huddepenmmp Omnpoc, mpoBepka
YeMOCTh 6-9 1 1 12 BBITTOJTHEHHUS
(hyHKIIMH Ha JTIOMAIITHETO
MHOKECTBE 3a/IaHus
Ompoc, IpoBepka
OKCTPEMYMBI 10- 1 1 18 BBINIOJTHEHUSA
(dhyHKIIHH 11 JIOMAILHETO
3aJlaHus
Hccnenosanue
. Omnpoc, mpoBepka
(dyHKIMHA 12,
12 BBITIOJTHEHHUS
METOJaMU 13, 1 1 - TOMAIIIHETro
updepenuua 14
Aupdeperty 3a/laHus

JIBHOI'O




HNCYHCIICHUA

[epBooOpazHa Omnpoc, nposepka
10 |2H 15 05 0.5 i 18 BBINOJIHEHUS
HEOIIpeeTICHH JOMAITHETo
bLil UHTErpaJl 3a1aHus
Omnpoc, mpoBepka
11 OrnpeneneHHsI 16, 05 05 i 12 BBIIIOJTHEHUS
1 uHTETpan 17 ’ ’ JIOMAILHETO
3aaHus
CsoiicTBa Ormpoc, mpoBepka
| | HHTErpajios u 17, 1 1 i 21 BBITIOJTHEHHUS
HUHTETPUPYEMBI 18 JIOMaITHETO
X QyHKIHH 3a/1aHUS
IIpome:xyTou Ixzamen,
Hasi
KOHTp. padora
aTTecTaums
Bcero 3a 1 cemecTp 6 6 0 123
— 144 yaca
JleTnsis ceccust
gﬁfCTpaHCTBO Omnpoc, nposepka
13 | Muoxectsa B 1 1 1 - 20 BPITIOJIHCHIE
JIOMAIITHETO
IIPOCTPAHCTBE -
Rm
HenpepsiBHOCT
b 1 Hpeaet 2,3, KoHntponsHas
14 | dbysKIIH 4 1 1 - 20 pabora
MHOT'HX
NIEPEMEHHBIX
YacTtHbie
IIPOU3BOJHbIE
u Ompoc, IpoBepka
15 muddepeHup 5,6, 1 1 i 20 BBITIOJTHEHHUS
yeMOCTh 7 JOMAITHETO
(dbyHKIMN 3aJlaHus
MHOTHUX
MIEPEMEHHBIX
Ormpoc, mpoBepka
16 CDovayJIa 8.9 1 1 i 20 BBITIOJTHEHUS
Teinnopa JIOMAILHETO
3aJaHus
10,
11, Ormpoc, mpoBepka
17 Kpatnslie 12, 1 1 i 20 BBIIIOJIHEHHUS
HUHTETPabl 13, JIOMaITHETO
14, 3a7aHus
15
Croiictsa 16 KoHnTtponbHas
18 | xpaTHBIX ’ 1 1 - 23
17 pabota
HWHTETPAJIOB H




UHTETPUPYEMBI
X (QyHKIUH
IIpome:xyTou Jxzamen,
Hat 1 KOHTp. padora
aTTecTAIUS
Bcero 3a 1 cemectp 6 6 0 0 123 9
— 144 gaca
3UMHSIS CECCUS
OOBLIKHOBEHHEI
e 12 Omnpoc, mpoBepka
19 muddepeHina ) 3’ 4’ 1 1 i ) 56 ) BBITIOTHEHUS
JIbHBIC 5’ 6’ JIOMAIITHETo
ypaBHEHHS |- ’ 3aaHus
r'0 TopsiIKa
7,8,
OOBIKHOBEHHBI 9.1
e 6 Ompoc, IpoBepKa
20 muddepeHiua R 1’ 1 1 i i 56 i BBITTOJTHEHUS
JILHBIE 12’ JIOMAIITHErO
ypaBHEHUS n- 13: 3a7aHus
ro Topsijika 14
OmHopoaHbIE
21 | nudpdepenma | 2 | 16, 1 1 - - 56 -
LI 17 JIOMAIIHErO
ypaBHEHUS ajanms
Heonnoponus!
€ JTUHEHHEIS Kontponphas
22 | mudpdepenmma | 2 | 18 1 1 - - 67 - pabota
JILHEBIE
ypaBHEHUS
IIpome:xxyTou Ix3aven,
Hat 2 KOHTp. padora
aTTeCTAIUS
Bcero 3a 2 cemecTp 4 4 0 0 | 235 9
— 252 yaca
O6man
TPYLOEMKOCTE 20 20 0 0 | 581 27
MUCHHUILINHBI — 648
JacoB
Conep:xanne 1M CHUATLIHAHBI
BBenenue.

Iemn wu 3agauym  MaremMaTH4yecKoro axanusza. MuoxkecTBa. Omnepanuu Hal
MHOECTBAMU. YTIOpsAI0UYEHHbIE Maphl. [[ekapToBo mpousseacHue. OnpenesieHue
GbyHKIUA. AKCHOMBI MHOMKECTBA JCHCTBUTENBHBIX YHUCEN. BepXHsisi W HIDKHAS
rpaHUIla MHOXKECTBA. BepxHsis M HIKHSAS TpaHb MHOXecTBa. OrpaHu4eHHOE
MHOXecTBO. OKpecTHOCTh TOUKH. [IoHsTHE NpeIeTbHON U N30JMPOBAHHONW TOUYKH.
Kiraccudukaiys MHOKECTB Ha YUCIOBOM IIPSMOIA.



Pa3znen 1. Teopusi mociieaoBaTe/IbHOCTEN M YMCJIOBBIX Psi/iOB.
Tema 1.1. YncaoBble nocjieaoBareabHOCTH. Teopus npeaesios.

OnpeneneHue  4YUCIOBOM  moclieioBatelbHOCTH. OrpaHuveHHass  4YKCIIOBast
IIOCJIEA0BATENBHOCT. MOHOTOHHAS YUCIIOBAs MOCIEA0BATENBHOCTh. CXOaAImascs
YUCJIO0BAs MOCIJIEN0BATENBHOCTh. CXOAUMOCTh YUCIOBOM MOCIEA0BATEIBHOCTH KAK
CIEACTBUE  OrPAaHUYCHHOCTH W  MOHOTOHHOCTH.  bBECKOHEYHO  Malible
noclienoBaTenbHOCTU. Onepanuu ¢ 0ECKOHEUYHO MaJIbIMU MOCJIEI0BATEIbHOCTIMHU.
[TonnocnenoBarenbHOCTH. YacThuHble mNpeaecsibl. BepxHue, HUKHHUE MOPEACIbI.
Teopema bosbrano-Benepmrpacca. DyHAaMEHTAIbHAS —MOCJIEI0BATEIbHOCTD.
Kpurepnii Komm cxoauMocTu nocine10BaTeaIbHOCTH.

Tema 1.2. YncsoBble paabl

Onpenenenue uucnoBoro psnpa. Kpurepuit Komm  cxomumoctu  psija.
Heobxoaumoe ycnmoBue cxomumoctu psgoB. Omeparuu Han psgamu. [Ipusnaku
CXOJIUMOCTH YHUCJOBBIX PSA0B. AOCOJIOTHO CXOMSIIMECH PsAbl. Y CIOBHO
cxoasuuecs psaapl. CouerarebHOE U MEPECTAHOBOYHOE CBOMCTBO PSAOB.

Paspgeua 2. Ilpeaes u HenmpepbIBHOCTh GyHKIMH

Tema 2.1. Ilpeaen ¢pynkuuu B Touke. HempepbIBHOCTH U pa3pbiBbl PyHKUIMH
B TOYKe.

Omnpenenenue npenena ¢pyHkuuu B Touke. CpoiicTBa mpenena. OJHOCTOPOHHHE
npeaensl. OnpeaeneHue HENPEPHIBHOCTH B TOYKe. HempepbIBHOCTH CyMMBI,
pa3HOCTH, MPOU3BEIEHUS W YaCTHOTO HENpepbIBHbIX (QyHKuUMHA. HempepbslBHOCTH
cnoxHoit (ynkuuu. HempepblBHOCTH ciieBa U crnpaBa. Knaccuduxarus Touek
paspeiBa. beckoHeuHo-manble U OeckoHedHO-OombIue (yHKIuH. CpaBHEHHE
O0eckoHeyHO ManbiX GyHKIU. Teopema cCymiecTBOBaHUS M HEMPEPHIBHOCTH
00paTHOM PYHKIHH.

Tema 2.2. HenpepbIBHOCTH (DYHKIIMU HA MHOKECTBeE.

Teopembl Beliepmtpacca 0 HENpepbIBHOM HAa OTPAHUYEHHOM 3aMKHYTOM
MHOXecTBe  (pyHkiuu. Teopema Komm 0 NOpoMEXyTOYHOM  3HAYEHUHU.
PaBHomepHas HenpepbiBHOCTH. Teopema KanTopa.

Paznen 3. JuddepennuanbHoe ucunciaenne GyHKUNH 0JHOH NepeMeHHOM
Tema 3.1. IIlpousBognas u nuddepeHUPyeMocTb yHKINH B TOUKE.
Onpenenenue MOpou3BOJHOM. MeXaHMYECKMH M TE€OMETPUUYECKUM  CMBICI
npousBogHou. Omnpenenenue  ¢GyHkiuu, auddepeHupyeMoil B TOYKE.
IIponsBogHass CyMMbl, pPa3sHOCTH, MPOU3BENCHUA, YacTHOro. Kpurepuii
mupdepenuupyemMoctT  QyHkumu B Touke. HeoOxomumoe  yciioBue



muddepenupyeMoctd PyHKIMH B Touke. Teopema o auddepeHIupyeMocTu
cnoxHor Ppynkiuu. Teopema o muddepennupyemMocTr 00paTHON HYHKITHH.

Tema 3.2. udpdepenuupyemoctb GPyHKIMH HA MHOXKECTBe. JKCTPEeMYMbI
¢pynkuuu. MHcciaegoBanme ¢QyHkuuii MerogamMu M depeHunaIBLHOIO
HCYHUCICHUS.

Omnpenenenuss npou3BogHON U auddepeHurpyeMoctd GyHKIMA HA MHOMKECTBE.
[IpousBoaHbIE BRICHIUX MOPSAKOB. Teopema O JUHEMHOCTH MPOU3BOAHOW N — IO
nopsnaka. TeopeMa 0 MpOU3BOJIHON n — ro mopsiaka oT npousBeneHus (dhopmyna
Jlerionunia). Teopembl auddepennuansaoro wucuuciaenus (depma, Poms,
Jlarpanxka, Komm). IIpaBuno Jlonurana. Teopema Teitnopa-Jlarpanxa.
Jlokanpublli  dKcTpeMyM. [lpumenenue auddepeHnaIbHOTO HUCYHUCICHUS K
uccienoBannio GyHKIUMK (BO3pacTaHue, yOBIBaHHE, SKCTPEMYM, BBIMYKIOCTb,
TOYKH TIepernda, aCHMITOTHI).

Pasznen 4. UaTerpanbHoe ucumncjieHne pPyHKIMU OJHOM NepeMeHHO

Tema 4.1. IlepBooOpa3Hasi U HeonpeaeJIeHHbII HHTErPaJI.

IlepBooOpaznas. Heompenenenusiii uHTerpan. CBOHCTBAa HEONMPEACICHHBIX
MHTETPAJOB.

Tema 4.2. OnpeneneHnblidi uHTerpajd. CBolCTBa  HHTErpajioB |
HHTErpupyeMbIX (PyHKIIMH.

WNnrerpansuas cymma Pumana. HaTterpanbasie cymmbl JlapOy. Bepxuuit wu
HKHUN uHTerpansl  JlapOy. WuTerpupyemble (QYHKIIMM U ONpEACIICHHBIN
unterpan. Kpurepuit wunrerpupyemoct. Kiaccel WHTErpupyembix (QYyHKITUH.
CBoiicTBa ONpPEACIICHHBIX HWHTErpayioB. Teopema O CpeaHEM 3HA4YeHUU Jid
ONPENECICHHBIX HWHTETpalioB. MHTErpan ¢ NEPEMEHHBIM BEPXHHUM IPEIACIOM.
®opmyna Herotona-JleliOnuma. 3amena mnepemeHHOW. WHTerpupoBaHue 1O
yacTam. [Ipuiioxenne onpeaeaeHHbIX HHTErPAJIOB.

Pazgen 5. @DyHKIUM MHOTHUX IIepEeMEHHBIX.
Tema 5.1. IIpocTpancTBo R”. MHOXkeCTBA B IPOCTPAHCTBE R”.
Omnpenenenue npocTpaHcTBa R” . AKCMOMBI METpUKU B R” . Hepasenctso Komn.

Tema 5.2. BekTopHbBIe NOCJI€10BATEILHOCTH.

IlocnenoBarenpHOCTH  TOYeK B R”.  (CXOAMMOCTb,  OrPaHUYEHHOCTD,
(GyHIaAMEHTAIBHOCTh TOCTE0BATEIbHOCTH, WX CBI3b. Teopema bomnbiano-
Betiepmrpacca.



Tema 5.3. HenpepbIBHOCTH U npeaesi (yHKIIUM MHOTHX IlepeMEeHHbIX.
Omnpenenenus Komm u ['eitHe HenmpepbIBHOCTH (YHKIMH, MX 3KBUBAJICHTHOCTD.
CBoiicTBa mpesena U HEMPEPHIBHBIX (YHKIIMI B TOUKE U HA MHOXKecTBe. Teopema
Kantopa o0 paBHOMEpHON HENPEPHIBHOCTH. TeopeMa O CyIIECTBOBAHUU
MOBTOPHOT'O MpeJiena U COBNAJEHUH €ro C JBOMHBIM MPEAeioM (PYHKIUU B TOUKE.
Touxku paspeiBa.

Tema 5.4. Bektop-pyHkunu.

[Ipenen BekTOp-PyHKIMU B TOUKE M HAa MHOkecTBe. CBOMCTBa Mpejesia BEKTOp-
¢bynkuuu. HempepbiBHOCTh BekTOp-GyHKIHUU. CBOMCTBA HEMPEPBIBHBIX BEKTOP-
¢bynkuuii. IlpousBonnas u nuddepenumpyemoctb BekTop-hyHKInu. CBoOHCTBA
b depeHIupyeMbIX BEKTOP-PYHKITUH.

Pasznen 6. ludgdepennuanbHoe ucuncjieHne PyHKIMA MHOTUX NePeMEHHbIX.
Tema 6.1. YacTHble mpou3BoaHbIe U AU depeHIUPYeMOCTh GYHKIIUM MHOTHX
nepeMeHHbIX.

Yactaas mnpousBogHas. J[uddepenumpyemocts ¢QyHkmu B Touke. CBA3b
muddepeHupyeMocTy U HenpepbIBHOCTH. HeoO0xonuMoe 1 10CTaTOYHOE YCIOBHE
muddepenuupyemoct  QyHkuuu. HemnpepbslBHOCTE UM nud@epeHIupyeMoCcTh
cinoxxkno ¢yukiuu. I[IpousBoanas mo HamnpasieHuto. ['paguent. duddepeniumarn.
['eoMeTpuyeckuil CMBICI YacTHBIX NPOU3BOAHBIX. KacaTenbHass MIOCKOCTh U
HopManb. [lpowsBogubie W nuddepeHnuanbl BoICIIUX THOpsAnkoB. Teopema o
HE3aBUCUMOCTH CMEIIAHHBIX MPOU3BOAHBIX OT MOpsiaKa AUQhepeHIIuPYEMOCTH.
Huddepenimanbl CI0XKHBIX QYHKITUH.

Tema 6.2. ®opmyaa Teitsiopa.
®opmyna Teitnopa ¢ octaTounbM wieHoM Jlarpanka. DKCTpEeMyMbl JOKaJIbHBIN U
ycioBHbIM. Hanbomnpuiee 1 HaMMeHbIIEE 3HAUCHHE.

Paszpnen 7. UHTerpasbHoe McUKMcIeHHe PYHKIMA MHOTHX IePeMEHHBbIX
Tema 7.1. UaTerpaJinl, 3aBucsinme OT napamMerpa.
WNurerpainsl, 3aBUCAILAE OT IapaMeTpa U UX CBOMCTBA. [[0OBTOpHBIE HHTETPAIBI.

Tema 7.2. Kparnble wuHTerpajbl. CBOiCTBA KpPaTHbIX HMHTErpajioB M
HHTErpupyeMbIX (PyHKIIMH.

WNurerpansubie cymmbl  JlapOy. Bepxumit u HwkHHE uHTerpansl  [JapOy.
WNurerpupyembie  QyHKIIMM W OMOpeleieHHbld  uHTerpan.  Kpurepuit
unterpupyemoctu. Kiaccer uHTerpupyembix (QyHkiuid. CBOWCTBa KpPaTHBIX
uHTerpanoB. Teopema O cpegHEM 3HAYEHUM MJISI KpPaTHbIX HHTErpanoB. CBsi3b



MEXIy KpaTHBIMHU M MMOBTOPHBIMU MHTETrpajaMu. 3aMeHa MEPEMEHHBIX B KPaTHOM
UHTETpae.

Pasznen 8. lu¢depeHuuaibHbie ypaBHEHUA

Tema 8.1. O0bIkHOBeHHBbIE AU epeHIIHaTbHbIC YPaBHeHUs 1-ro nopsjaka.
Onpenenenus nuddepeHInaIbHOTO ypaBHEHUS 1-ro MoOpslika U €ro PelieHHUs.
VYpaBHEeHUE pa3pelleHHOE OTHOCUTEIbHO Mpou3BogHOW. 3amaua Komm.
['eomerpuueckass UHTepHperanus pemeHus aud@epeHnnanbHOro ypaBHEHHUS.
Teopema cymiecTBOBaHUS U €JUHCTBEHHOCTH perieHus 3anaun Komm. HekoTopeie
UHTETrpUpyeMble ciaydau Ju¢@epeHIHaTIbHOro ypaBHEHUs 1-ro  mopsiaka
(YpaBHEHME € pa3eaoIMMUCS IEPEMEHHBIMY, IUHEIHOE ypaBHEHUE, YpaBHEHHE
bepuymnu, ypaBHeHHEe B MOJTHBIX AuQdepeHiuanax).

Tema 8.2. O0bIkHOBeHHBbIE TU(epeHIIHATbHbIE YPABHEHUS N-T0 MOPSIKA.
OnHopoaHbie JuHeHHbIe AUp@epeHuHaNbHbIe ypaBHeHuss. HeogHopoanbie
JIMHeHHbIe Ju(pdepeHHalbHbIe YPaBHCHUS.

Onpenenenus nuddepeHIHAIbHOTO YpaBHEHUSI N-TO TOPSIAKA U €ro PEIICHUs.
VYpaBHEHHE pa3pelIEeHHOE OTHOCHUTENIBHO CTapuield mpou3BoAHOW. 3amada Komw.
VYpaBHeHus1, JomycKaroume NoHmKeHne nopsaaka. Jluuevinoie quddepenunanbHble
ypaBHEHUS N-TO Nopsiaka. Penienne TuHEHHBIX OJTHOPOIHBIX AU} hepeHITnaIbHBIX
ypaBHEHUI 2-ro MOpsiiKa ¢ MOCTOSHHBIMH KOd(p¢uuueHntamu. Meroa Bapuaiuu
IPOU3BOJIbHBIX MOCTOSHHBIX PELICHUS] HEOJHOPOJIHBIX YPaBHEHHH 2-TO MOpsKa.
Kpaesbie 3aaun st auHEHHBIX UG depeHInaibHbIX YPaBHEHUHN 2-T0 OPSJIKA.

Tema 8.3. Cucrembl nudppepeHuNATBLHBIX YPaBHeHUIl 1-10 nopsiaka.

Cucrempl  JMHEWHBIX  TU(PEpeHIMATBHBIX  ypaBHEHUW 1-ro  mopsmka.
HccnenoBanue cucTeMbl JUHEHHBIX U (GepeHINaTbHbIX YpaBHEHHH 1-T0
NopsiJIka ¢ MOCTOSAHHBIMU KO3 (duureHTamu. [IoHsATHE YCTONYMBOCTH pEIICHHUS
CUCTEMBL.

5. OOpa3oBarejibHbIC TEXHOJIOTHMM, IPUMEHsieMble IIPH OCBOCHHH
AUCHUNIHHBI
Jlexkuuy, NpakTUYECKUE 3aHSATHS, MHTEPAKTUBHBIE (DOPMBI, KOHTPOJIbHBIC

BOIIPOCHI, CaMOCTOATCIIbHBIC 1 KOHTPOJIBHBIC pa6OTBI.

VYaenbHbI BeC 3aHATHH, TMPOBOJAUMBIX B HHTEPAKTHUBHBIX (opmax,
ompejeNsieTcsl  TJIaBHOW  IeNblo  (MUCCHEH) TporpaMmbl, OCOOEHHOCTHIO
KOHTHUHTEHTa 00y4aronuxcs U Cofep>KaHneM KOHKPETHBIX NUCIMIUINH, U B 1IEJIOM
B y4eOHOM TIpoIlecce OHHM JIOJDKHBI COCTaBiATh He MeHee 30% ayauTOpHBIX
3aHATHM.



[Ipn oOyueHuu IMI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU HCIIOJIB3YIOTCS
MOJIXO/IbI, CIIOCOOCTBYIOIIME CO3/IaHUI0 0e30apbepHOil 00pa30BaTEIBLHON CPEIbI:
TexHosorun nudepeHanui 1 WHIUBUIyAIH3aIUd OOy4YeHUs, MPUMEHEHUE
COOTBETCTBYIOIUX METOJUK MO paboTe C MHBAIMIAMH, HUCIIOIH30BAHUE CPEICTB
JUCTAHIIMOHHOTO OOIIIEHHS.

s cmyoenmos ¢ 02paHudeHHbIMU B03MOHNCHOCHIAMU 300P08bSL U UHBAIUOO8
MPEIYCMOTPEHBI  clieayiomue (OpMBI OpraHU3alMKM Y4eOHOro TMporecca M
KOHTPOJISI 3HAHUMA:

- 0151 C1abOBUOAUUX.

obecrieunBaeTCsl MHAMBHUIYaJIbHOE paBHOMEPHOE ocBelieHne He Menee 300
JIIOKC;

JUISE  BBIMIOJHEHUS  KOHTPOJBHBIX  3aJlaHMi  MpU  HEOOXOJAMMOCTU
MPEIOCTABIISETCS YBEIUIUBAIOIIEE YCTPOMCTRO;

3aJIaHus JJIS1 BBITIOJTHEHUS, @ TAKKE MHCTPYKIIHSI O TIOPSIKE BHITTOTHEHUS
KOHTPOJIBHBIX 3a/laHuil 0popMIIsItoTCS yBeIMUeHHBIM HipudTom (pazmep 16-20);

- OJ1s1 2AYXUX U CLAOOCABIULAUUX.

oOecrieunBaeTCs HAIMUKE 3BYKOYCHIIMBAIOIICH armapaTypbl KOJUICKTUBHOTO
MIOJIb30BaHUS, pu HEO0OXOIMMOCTH CTyJICHTaM MIPEIOCTABIISAETCS
3BYKOYCHJIMBAIOIIAS aIlllapaTypa WHIUBUTYTBHOTO MTOJIH30BAHUS;

- ON1A1 IUY C MANCENbIMU HAPYUEHUAMU PedlU, 2IYXUX, C1adoCIbluiaujux BCe
KOHTPOJIbHBIC 3aJaHUsl TI0 KEJAaHWI0 CTYJCHTOB MOTYT TPOBOJUTHCS B
UCbMEHHOU dopme.

OcHoBHOM  (¢opMoOi  opraHuzamuu  y4eOHOro  Tpolecca  SIBISETCS
WHTETPUPOBAHHOE OOyYECHHE WHBAIHIOB, T.€. BCE CTYJACHTHl 00y4aroTcs B
CMENIaHHBIX TPYMIax, MMEIT BO3MOXXHOCTh IOCTOSIHHO  OOMIaThCS  CO
CBEpPCTHUKAMH, JIETUe aJanTHPYIOTCS B COLIUyME.

B pamkax yueOHOro Kypca HpemxyCMOTPEHBI BCTPEYH C MPEICTABUTEIISIMHU
HAyYHBIX OPTaHU3AIUH U TPEICTABUTEIISIMA PA3TUIHBIX HAYYHBIX ITKOJ.

6. YueOHO-MeTOAMYeECKOe oO0ecleYeHHEe CaAMOCTOATENbHON PadoThI
cTyaeHTOB. OleHOYHbIC CPeACTBA JJIsl TEKYLIero KOHTPOJs YCIeBaeMOCTH,
NMPOMeKYTOYHOM aTTeCTAlMM N0 UTOTaM OCBOEHUS JUCIHUIIMHBI.

K OCHOBHBIM  y4eOHO-METOAMYECKMM  CpPEACTBaM  OOECIECUYEHMs

CaMOCTOSITENIbHOM pabOThl CTYJEHTOB OTHOCSITCSI PEeCypchl Hay4yHOH OMOIMOTEKH
CI'Y, matepuainbl yueOHO-METOINYECKUX KOMILJIEKCOB Kaepbl, pa3MELIEHHbIE BO
BHYTPEHHEH CEeTH MEeXaHMKO-MaTeMaTHYeCKOro (paKkyabTeTa, MO3BOJISIONINE, B
YaCTHOCTH,  OCYLIECTBIIATb  CAMOKOHTPOJIb  CPEACTBAMHM  JJIEKTPOHHOIO
TECTUPOBAHMUSA M0 KaXJOW TEME B OTIAEIBHOCTH, II0 KypCy B LEJIOM C LENbIO
IIPOMEKYTOUYHOI'O 3aKPEIUICHNS 3HAHUM, YMEHUN U BIAJICHUN B paMKax U3y4yaeMou
TV CLHHATUIAHBI.

[Ipn wWcCHoONb30BaHUU DBIEKTPOHHBIX H3JAAHUI HEOOXOAMMO O00eCeyuTh
KaKIO0ro 00ydYaromerocss BO BpeMs CaMOCTOSATENbHOM IOATOTOBKH padbO4YnM
MECTOM B KOMIIBIOTEPHOM KJIACCE€ C BBIXOJOM B VMHTEpHET B COOTBETCTBUU C



00BEeMOM HM3yuaeMOW JAMCLUUIUIMHBI, HO HE MEHee OJHOro paboyero Mecra Ha 25
CTYJICHTOB.

KoHTpo/sibHBIE BONPOCHI /JISE NPOBEACHUS TEKYLIEro KOHTPOJIHA H
aTTeCTALMH 110 UTOraM OCBOCHUS M CIUILIUHBI.

1-if cemecTp (3UMHSAA ceccusi)

1.  Teopema 00 areOpandecKkux CBOMCTBax npenaena
[IOCJIEIOBATEIIBHOCTH.

2. TeopeMsl 0 epexoae K peaeily B HEPABEHCTBAX.

3. Kpurepuit Komu cxoguMocT nociaeq0BaTeIbHOCTH.

4. Kpurepuit Komm cxXogumMoCcTH dYHCIOBOTO psiia M HEOOXOIUMOE
YCIIOBHE CXOJUMOCTH PsIJIa.

5. [Ipu3HaKku cXOOUMOCTHU 3HAKOITIOCTOSTHHBIX PSIOB.

6.  Ilpusnaku AGens, Hupuxie u JIeiOHUIIA CXOAUMOCTH PSAIOB.

1. TeopeMsbl 0 nepexone K npeaeiny B HEpaBeHCTBaX I IIPOU3BOJIBHBIX
GyHKUIHMN.

8.  Teopema 00 anredpanueckux cBOWCTBax Ipejaesia QyHKIMHU B TOUKE.

9 Teopema 00 anredpanyeckux CBOMCTBAX HEMPEPHIBHBIX (PYHKIIMH.

10. Teopema 0 COXpaHEHHH 3HAKA HETIPEPHIBHON (DYHKIIHMH.

11. Teopema 0 HEMPEPHIBHOCTU CIOKHON (HYHKIIUU.

12. Teopema 0 HEMPEPHIBHOCTH OOPATHON (HYHKIIUH.

13. Teopembl 00 oOpamieHMH B HOJIb M TPOMEKYTOUHBIX 3HAYCHHSX
HENPEPHIBHON Ha OTpe3Ke (QyHKIHH.

14.  1-1 u 2-1 Teopemsl Beliepuirpacca.

15. Kpurepuii nudpdpepeHmpyeMocT GyHKINUN B TOUKE.

16. HeoOxoaumoe ycnoBue nuddepeHnrpyeMoctd (YHKIMU B TOYKE
(Teopema o HenpepbIBHOCTU AU hepeHunpyemMon PyHKIIM).

17. Teopema 06 anredGpanyeckux CBOMCTBAaxX MPOU3BOIHOM.

18. Teopema o nuddepeHITUPyEeMOCTH CIOKHON (DYHKITUH.

19. Teopema depma.

20. Teopewmsl Pous, JIarpanxa, Komu.

21. Teopema Teitnopa.

22. JlocTraTo4HbIE€ YCIOBHUS JIOKAIBHOTO IKCTPEMYMA.

23.  OcHoOBHas Teopema 0 IePBOOOPA3HBIX.

24. Teopema 0 TMHEHHOCTU HEOIPEJEICHHOTO UHTErpaJa.

25. Teopema 0 3ameHe IEPEMEHHON B HEONIPEACIEHHOM UHTErpaIe.

26. Teopema 00 HWHTErpUPOBAHUMM MO YACTAM JJII HEONPEIEIECHHOrO
MHTErpana.

27. OmnpeneneHus: BEpPXHEHM U HUXKHEHW HHTETPATBHBIX CYMM U HX
CBOWCTBA.

28.  OmpezeneHus BEPXHEro U HUKHETO UHTErPajoB U UX CBOMCTBA.

29. OrmpegeneHuss  UHTErpUpyeMOd  (QYHKIIMM W ONpPENEJIECHHOTO
UHTETpaa.

30. CgoiicTBa HHTETPUPYEMBIX (PYHKIIUN U UHTETPATIOB OT HUX.



31. Teopema 006 UHTETPUPYEMOCTH HETIPEPHIBHOU (DYHKITHH.

32. Teopema 06 umterpupyemoctd dynxuuit f*,f7,[f| u Teopema 06

MHTETPUPYEMOCTH MPOU3BEICHHUS.
33. Teopema 00 afAUTUBHOCTH HHTETpAJIA 110 OTPE3KaM WHTETPUPOBAHUSI.
34. Teopema Hprorona — JleiOnmuma.
35.  Teopema 0 3aM€HE NTEPEMEHHOU JIJIS ONPEICIIECHHOTO UHTErpaia.
36. Teopema 00 UHTETPUPOBAHMMU IO YACTSIM JJISI OMNPEIACICHHOTO
UHTEeTrpaja.

1-i1 cemecTp (JieTHAS ceccus)

1. Teopema 006 anreOpandyeckux CBOWCTBAX Mpejena BEKTOPHOU
NOCJIEI0OBATENBHOCTH.

2.  Teopema 0 CymeCTBOBAHMM YaCTUYHOIO IpEAEia Yy OrpPaHUYECHHOMU
BEKTOPHOM I1OCJIEI0BATEIBLHOCTH.

3. Kpurepuiit Komm cxoquMocTi BEKTOPHOH MOCIIEI0BATEIBHOCTH.

4.  Omnpegnenenue npezena GyHKIUHA MHOTHX NepeMeHHbIX o Kormm.

5. Omnpenenenue npenena GyHKIIMA MHOTHX TTIEPEMEHHBIX 110 [ eline.

6. Teopema 00 SKBHBAJIEHTHOCTH OIpEAENEHU mpeaena QYHKIUH
MHOTuX nepemeHHbix no Komm u no I'eiine.

7. Teopema e IMHCTBEHHOCTH IPEEIIA.

8. Teopema 00 anredpanueckux CBOMCTBaX Mpejena.

9.  TeopeMsl 0 niepexojie K Mpeaeny B HEpaBeHCTBAX.

10. Kpurepuit Komm cymecrBoBaHus rmnpeaeia (YHKIAA MHOTHX
NEPEMEHHBIX B TOUKE.

11. Teopema 006 anreOpandecKkux CBOMCTBAX HEMPEPHIBHBIX (YHKIIUIA.

12. Teopema 0 HEMPEPBHIBHOCTU CIOKHON (QYHKIIUH.

13.  Omnpeznenenue HENPEPHIBHOCTH (YHKUUMU MHOTHX MEPEMEHHBIX Ha
MHO>KECTBE.

14. Teopema o0 oOpaieHn# B HOJIb JJII HEMPEPHIBHON (PYHKITMU MHOTHX
MIEPEMEHHBIX.

15. TeopeMa 0 mpOMEXYTOUHBIX 3HAYEHUSX JJI1 HEMPEPHIBHON (DYHKIIMH
MHOTHX NIEPEMEHHBIX.

16. 1-s1u 2-1 Teopemsl Beliepiirpacca.

17. Omnpenenenrne paBHOMEPHOW HEMPEPBIBHOCTU ISl (DYHKIIMH MHOTHUX
epEeMEHHBIX.

18. Teopema Kanrtopa.

19.  Onpenenenus YaCTHOU IIPOU3BOJHOMU dhyHKIUN u
muddepeHmpyeMocty QyHKIIMN B TOUKE.

20. Heobxomumoe ycioBue auddepeHIUpyeMOCcTH (GyHKIIMH B TOUKE.

21. Teopema o nudhepeHITUPYEMOCTH CIOKHON PYHKITUH.

22.  Omnpexenenus npon3BoaHON u qudPepenmana m-ro NopsaKa.

23. Teopema 0 paBEHCTBE CMENIAHHBIX MPOU3BOIHBIX.

24. Teopema Telinopa Ay pyHKIIMM MHOTUX EPEMEHHbIX.

25. JlocTaTo4HOE YCIIOBHE JIOKAIBHOTO YKCTPEMYMA.



26. BepxHfis W HWXKHAS UWHTErPajbHbIE CYMMBI II0 3JIEMEHTaAPHOMY
IPSAMOYTOJIBHUKY U UX CBOMCTBA.

27. BepxHui M HWKHUM MHTETPAJbI IO 3JIEMEHTAPHOMY HPSIMOYTOJIBHUKY
U UX CBOMCTBA.

28. OmpexgeneHus HMHTErpUpyeMod  (yHKUMM M HHTErpaja 1o
AIIEMEHTAPHOMY MPSAMOYTOJIBHUKY (IBOMHOIO MHTErpajia) U MX CBOMCTBA.

29. Teopema 00 HHTETPUPYEMOCTH HENPEPHIBHOW HA AIEMEHTApPHOM
OPSIMOYTOJIbHUKE (PYHKIUU.

30. Teopema 00 unTerpupyemoctu f*./u|f| u cnencTeue U3 Hee.

31. Teopema 00 UHTETPUPYEMOCTH MPOU3BEACHUS HHTEIPUPYEMBIX
GbyHKIUH.

32. Teopema 0 paBEHCTBE JBOWHOIO M MOBTOPHOIO HMHTErPAJIOB IO
AJIEMEHTAPHOMY NPSMOYTOIBHUKY.

33. HHterpan no uU3MEpPUMOMY OIPAaHHUYEHHOMY MHOXECTBY H €ro
CBONCTBA.

34. Teopema 0 paBEeHCTBE JIBOMHOIO M HOBTOPHOIO HMHTErPAJIOB I10
MHOXECTBY 1-r0 THMA.

35. Kpurepuit Komm paBHOMEpHOW CXOAUMOCTH (YHKIIMOHAIBHOM
MOCJIEIOBATENBHOCTU U (DYHKIIMOHAIBHOTO PsIa.

36. IlpusHak Betiepmtpacca paBHOMEPHOU CXOJMMOCTH
(GyHKUIHOHAIBHOTO P/,

2-ii cemecTp (BMMHAS CeCCHS)

1. Jluneitnble quddepeHnnanpubie ypaBHEHHS 1-ro MOpsiaKa U METOJ] UX
pELICHMS.

2.  VYpaBHeHUS B MOJHBIX Tu(epeHraniax 1 METOl X perieHusl.

3. Jluneitnple nmuddepeHnuaNbHBIE YpaBHEHHUS 2-TO TOpsiAKa ¢
MOCTOSTHHBIMU KOA(D(PUITUEHTAMU U X PEIICHUS (TPHU CITydast).

4. Kpurepuit ¢GyHIaMEHTANTbHOCTH CHUCTEMBI PEIICHUN OJHOPOIHOTO
JUHENHOro Au(depeHIanbHOr0 ypaBHEHU.

IIpuMepbl KOHTPOJIBHBIX PadoT
1-i1 cemecTp (3UMHSAS cecCusi)
KonTpoabnas pabora Ne 1
BapuanT 1.

.(1 2n
1. lim| —+ ;
oo\ 2pn 3n+1

n+l n+l
2 lim2_o

noo M 43"

3 lim2x3—2x2+x—1'
C el x*f 3x 42




4 lim—&%

03/(1+ cosx)’ ;

1

5. lim(1+ 5x)x .

x—0
BapuanT 2.
1 5n* -1
1. lim + — |;
n—o\ 2p +1 3n
) 5n+1 +6n+l
2. lim
noo 5% 4 6"
o 3xP—Tx+2
3. llmxz—x;
=24x° -5x -6
CoAl+x =1
4. llm#;
x>0 ]—cosx
1
5. 3 sinzg X
lim(cos x)
x—0
Bapuanrt 3.

1. lim 6n _3n2+1
e 54+3n 3n—n?)’

n+l n+2
2. lim 27 8

n—o0 33n +23n+2 ’

2x +2x? +3x+3'

b

3. lim

x—-1 xz -1

\/1+sinx —\/l—sinx

4. lim :
x—0 tgx
x*+10
4 2
5. lim x" +1
X—>00 x4 _1

KonTpoabnas padora Ne 2

Bapuanr 1

Berauciaurs MMPOU3BOJHYIO:

2x7 +x+1
Loy=—7"

x —x+1
2. y=xzctgx;

3 =Intg| Z+2 .
Y g42,



Brraucnuth npou3BOAHYIO 2-TO TOPSIKA:

X
4. y=|~.
-\

Bapuant 2
Bpiunciuth nporu3BOAHYIO:
e* +sinx
l. y= E—
Xe
2. y= x% coSX;
3[ 2
x°—1
3. =1 ;
y=In 5
x4
Brrauciuts npou3BOAHYIO 2-TO TIOPSIKA:
4 y=tgo
. 5
Bapuant 3

Beranciaurs MMPOU3BOJHYIO:

) 1+sin? x
oy =—";
cos x>

2. y=x"sinx;

3. yzlnlnl;
X

Brrauciuts npou3BOAHYIO 2-TO TIOPSIKA:

2
4 y= _.
1+ x
1-i1 cemecTp (JieTHSAS cecCUs)
KonTpoabnas pabora Ne 1
Bapuanrt 1.
1. J{ez +62]dx,
2. Ixezxdx,
3x% +2x-3
X —X

4. I(l+2005x)2dx.



Bapuant 2.

Bapuanr 3.

I cos2x dx

sin X COs x
len(x—l)dx_

2x+7
J.xz +x-2
I(l —sin 2x)2 dx .

dx

j~ xdx

2

oy X~ +1

KonTpoabnas pabora Ne 2

Bapuanrt 1.
1. I3sMeHUTh MOPAIOK HHTETPUPOBAHUS

2 2—x

fdx [ [ gdy.

6 ai)—1
2. Beiuucnutb UHTErpa

{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

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.

Bapwuanr 2.

1. 3MeHUTh NOPSIA0K UHTETPUPOBAHUS

1 x?

[dx [ Fx, y)dy.
0 a3
2. BeraucnuTte UHTETpai
[flxyldx dy, ecnn Q — kpyr paauyca a o
Q

LCHTPOM B HayaJ/le KOOpIHHAT.

B zBoiinoM uHTerpana
{{fx y)dxdy
Q

nepel‘&m K noasipHbiM KOOpJAHHaATaM r H @, noJjaras x =

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

Q — konbuo @ < x% + y* < b2

Bapuanr 3.
1. I3MeHUTh MOPSAI0K UHTETPUPOBAHHMS

1 1—x?

fdae | F@x pdy.

—1 —af/l—x?
2. Beruucnuth uHTETpa

[ (&* + y*) dx dy, ecan Q — napannesnorpamm
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).

2-i1 cemecTp (BMMHASA ceCCHs)



p—

Kontpoabnast padora Ne 1
Bapuanr 1.

> X 2
yy=e'W;
YW+ xy=x;

3. (ey +2xy)dx+(ey +x)dy=0,

Bapuanr 2.
y=sin s
YY+ i Y=+x;
(cosx - xsinx)ydx + (xcosx - y)dy =0,

Bapuanr 3.

yy=cosxY/y;
W-ctgx'h=1;

2
(x2+xy+y2)dx+§<x—+2xy+lt:'dy:0_
n2 LI

KonTtpoJsbHas padora Ne 2

Bapuanr 1.
2y¥+11y¥+5y=0;
y¥+27y=0;
- < e’
Y2+ y=—.
X
Bapuanr 2.
yY-9y¥+9y =0;
v+ yY+ yy+y=0;
yY+3y¥+ 2y =

eF+1

Bapuant 3.



1. yY+ ¥+ y=0;
2. yW+)y-2y=0;

- 1
3. WWry=——r".
sin x
Ili1a" npakTH4YecKUX 3aHATHI
1. Onepanuu  HaJ MHOXKECTBaMHM. BepxHsisi W HWKHSIS TpaHUIA
MHO’KECTBa. BepXHsisl ¥ HIOKHSSI TPaHb MHOKeCTBA. OTpaHUYEHHOE MHOKECTBO

2. Brrancienue npeaenoB YUCIOBBIX MTOCIEI0BATEILHOCTEM.

3. HccnenoBanre 4YHCIOBBIX PSJAOB Ha CXOAUMOCTh IPU ITOMOIIH

PA3TUYHBIX TPHU3HAKOB CXOJUMOCTU. AOCOJIOTHO CXOJSIIUECS DPSABL. Y CIOBHO
cxonsuecs psiabl. CoueTareabHOE U EPECTaHOBOYHOE CBOMCTBO PSIIOB.

4. Boruncnenue npenaenos pyHKIUN.

5. HccnenoBanre QyHKIUN HA HENPEPHIBHOCTD.

6. HccnenoBanrie PyHKIUN HA paBHOMEPHYIO HEMTPEPHIBHOCTb.

7. Brruncnenue npons3BoaHbIX 1-ro nopsaxa.

8. BelunciieHre NPOM3BOJAHBIX BBICIIMX IOpsAAKOB. MccienoBanue
(GyHKIMI ¢ IPUMEHEHUEM METOJI0B TU(PPepeHInanbHOIO UCUUCTICHHUSL.

9. BerunciieHre HeONpeIeIEHHbIX HHTErPAJIOB.

10-12. Brruncnenune onpeneneHHbIX HUHTETPajoB.

13. BrluncieHne 4YacTHBIX NPOU3BOAHBIX M TUDEPEHIINATIOB IEPBOTO

IOPSAKA.
14-16. Haxoxaenue s3kcTpeMyMOB (QYHKIII MHOTHX TIEPEMEHHBIX.
17-18. Brruncinenne KkpaTHbIX HHTETPAJIOB.
19-20. Pewmenue quddepenumanbHbiX ypaBHEHH 1-ro nopska.
21-22. Pemenue nuddepeHmanbHbIX YpaBHEHH BBICHIUX TOPSAKOB.

ILnan camocTosiTeIbHOM PadOThI

[Tnan camocTosITENbHOM pabOTBI COCTOMUT W3 MEPEYHS BOIPOCOB IS
U3y4CHHUS.

1. MHuoxectBa. Onepanyuu HaJ MHOXKECTBAMH. YIIOPSAOYEHHBIE Maphbl.
JlekapToBo mpom3BencHue. OmpeneneHne (QYHKIUH. AKCHOMBI MHOXKECTBA
JNEUCTBUTEIILHBIX 4YMCel. BEpXHSAs M HWXKHSSA TpaHHUIa MHOXKECTBA. BepxHss u
HWKHSS TpaHb MHOXeCTBAa. OrpaHMYEHHOE MHOXKECTBO. OKpECTHOCTh TOYKH.
[lonsiTe mpenenbHOM M M30MKMpoBaHHOM Touku. Kiaccmukanus MHOXKECTB Ha
YUCIIOBOU MPSIMOM.

2. OnpeneneHue YMCIOBOM MOCIEN0BATENBHOCTH. OTpaHUYECHHAs YUCIIOBas
ITOCJEA0BATENBHOCT. MOHOTOHHAS YMCIIOBAs MOCIEA0BATENBLHOCTh. CXoasamascs



YKCIJIOBAas NOCIEA0BATENBHOCTh. CXOIMMOCTh YHCIOBOM MOCIIEI0BATENBHOCTH KaK
CIIEICTBUE  OTPAaHMYEHHOCTH W  MOHOTOHHOCTH.  bECKOHEYHO  Majble
nocneaoBaTeIbHOCTH. Onepanun ¢ 6€CKOHEYHO MalIbIMH MOCIEA0BATEIHHOCTIMHU.
ITongnocnenoBarenbHOCTH. YacTuuHble mpenensl. BepxHue, HWKHHE NPEAECIBL.
Teopema bonbuano-Benepmtpacca. @yHaaMmeHTalbHasi MOCIEA0BATEIbHOCTb.
Kpurepnii Komm cxoauMocTu nociae10BaTeabHOCTH.

3. Onpenenenue uuciaoBoro psana. Kpurepuit Komu cxonumoctu psjaa.
Heobxoaumoe ycnoBue cxonumocTu psgoB. Omepanuu Haj psgamu. [Ipusznaku
CXOJUMOCTH YHCIIOBBIX PSAOB. AOCOIIOTHO CXOASIIMECS PSAAbl. Y CIOBHO
cxondamuecs psabl. CouerarenbHOE U IEPECTAHOBOYHOE CBOWCTBO PSJIOB.

4. Omnpenenenue npenena ¢pyHkuuu B Touke. CBOMCTBA Mpeena.
OnHOCTOPOHHHUE MPEIETBI.
5. Onpenenenue HENPEPHIBHOCTH B TOYKe. HempepbIBHOCTH CyMMBI,

pa3HOCTH, MPOU3BEIECHUS W YaCTHOTO HENpephIBHBIX (PyHKIM. HempeprlBHOCTH
cnoxHoi (yHkmuu. HempepslBHOCTH ciieBa u cmpaBa. Kiaccudukanus Touek
pa3peiBa. beckoHeuHO-manble U OecKkOHEUHO-OonbIKe (yHKUUH. CpaBHEHUE
OeckoHeYHO Manblx (QyHKOud. Teopema CylIeCTBOBaHMS W HENPEPHIBHOCTH
oOpaTHOU QyHKIUU.

6. PaBHomepnass HempepblBHOCTB. Teopema Kantopa. Teopemsbl

Beitepmirpacca 0 HENpepblBHOW Ha OrPaHUYEHHOM 3aMKHYTOM MHOECTBE
¢bynkuuu. Teopema Kol o mpomMexxyTOUHOM 3HAUEHUU.

7. Onpenenenue nOpou3BOAHON. MeXaHMYECKUA W TeOMETPUUYECKHUI
CMBICIT Tipou3BOoAHONU. Ompenenenue GyHKUUU, TUPEpEeHIIMPYEMO B TOUKE.
[IponsBogHass CyMMbl, pPa3HOCTH, IPOU3BENECHUA, YacTHOro. Kpurepuii
mubdepeniupyemoctd  QyHkimuu B Touke.  HeoOxommmoe — ycioBue
muddepeniupyemMoctd QyHKIMU B Touke. Teopema o muddepeHIupyeMoCcTH
clIokHOHM QyHKIMH. Teopema o auddepeHnnpyeMocT 0opaTHON QyHKIUU

8. Ompenenenust npous3BoAHOM U nuddepeHurpyeMoctd (YHKIMU Ha
MHOXkecTBe. [Ipom3BoaHbple BbICIIMX NOPSAKOB. Teopema O JMHEHHOCTH
IIPOM3BOJTHOM N — ro mnopsaka. TeopemMa O MPOU3BOJAHOW N — IO MOPSAKA OT
npousBeneHus (popmyna Jlerbnuna). Teopemsl nudPepeHnnanTbHOro HCYUCICHUS
(Depma, Pomnsa, Jlarpamxka, Komm). IlpaBuno Jlonurans. Teopema Teinopa-
Jlarpamxa.  JlokambHbli  dkcTpemyM. [lpumenenue  auddepeHImaibHOro
UCUMCIICHUA K HCcheAoBaHUI0 (DyHKIMM (Bo3pacTaHue, yObIBaHUE, DKCTPEMYM,
BBIMYKJIOCTh, TOUKH MEPEruda, aCUMIITOTHI).

9. ITepBooOpa3Has. Heonpenenennsiit HMHTErpall. CaolicTBa
HEONPEJIEICHHBIX HHTETPAJIOB.

10. MUurerpanbHas cymma Pumana. Wuterpanbubie cymmbl [JlapOy.
Bepxuuii u wHwkuuii wunrterpaisl  JlapOy. WHrterpupyemble (QyHKIMH U
onpeneneHHbld nHTerpan. Kpurepuit narerpupyeMoctu. Kiaccsl MHTErpupyeMbIX



¢bynkuumii. CBONCTBA OMPEEICHHBIX UHTETPAIOB. Teopema 0 cpeaHeM 3HAYCHHUH
JUIsL ONPENIEeNICHHBIX MHTErpanoB. MHTerpan ¢ nmepeMeHHbIM BEPXHUM MPEICIIOM.
®opmyna Herotona-JleliOnuma. 3amena mnepemeHHOM. WHTerpupoBaHue 1O
gacTsam. [Ipunoxxenne onpeneneHHbIX HHTErPAIOB.

11. Onpenenenne HECOOCTBEHHBIX HMHTErpajoB Ha  OECKOHEYHOM
MPOMEXKYTKE M JJIsI HEOTPAaHUYCHHBIX (QyHKIHMK. DOpMyJibl HHTErpajibHOTO
WCYMCIICHUSI NI HECOOCTBEHHBIX HWHTErpajioB. JIMHEHHOCTh HECOOCTBEHHBIX
uHTerpaioB. IIpu3Haku CXOJMMOCTH HECOOCTBEHHBIX HHTErpanoB. AOCOIIOTHO
CXOJIAIIAECS UHTETPAJIBI.

12.  Cxopsamuecs (byHKUIHOHATBHBIE MOCJIEA0BATENbHOCTH U
byHKUMOHANBHBIE  psiabl.  PaBHOMepHO — cxoasmuecs — (QYHKIIMOHAJIbHBIC
MOCJEAOBATEIBHOCTH W PSAAbl. YCJIOBUS paBHOMEpHOM cxomuMocTu. CBoiicTBa
PAaBHOMEPHO CXOSAIIMXCA IOCIENOBATEIBHOCTEN M psioB. MHTErpupoBanue u
muddepenmpoBanne GyHKIIMOHATHHBIX TTOCIE0BATEIIBHOCTEN U PSIIOB.

13. Pammyc u Xpyr CXOIMMOCTH CTEIIEHHOro psmga. Teopema o
PaBHOMEPHOU CXOJIUMOCTH CTENEHHOro psina. CreacTBusl.

14.  MmHoxecTBa 1 TOYKH B R”. AKCHOMBI METPUKH B R”. HepaBeHCTBO
Komm. IlocnemoBarenbHocT TOYEK B R”. CXOOUMOCTh, OTrPaHUYEHHOCTb,
(GyHAAMEHTAIbHOCTh MOCHEA0BAaTeIbHOCTH, HX CBi3b. Teopema bosblaHo-
Beiiepmrpacca.

15. Omnpenenenune Komm u ['eiine HempepwiBHOCTH (yHKIMU. Teopema
KanTtopa o0 paBHOMEpPHOW HENpephIBHOCTU. TeopemMa O CyHIECTBOBAHUU
MOBTOPHOTO TMpEJIENia U COBMAJICHUN €0 C JBOMHBIM MpeaesioM (PYHKIIMU B TOUKE.
Touku paspsiBa.

16. Yacraas nmpousBoanas. Onpeaenenue 1udPpepeHInpyeMOCTH B TOUKE.
Ces3p nmuddepeHmpyeMocT U HenmpepbhIBHOCTH. HeoOxomumoe U 1ocTaTouyHOe
yCJIOBUE muddepennupyemoctu byHKIMH. HenpepbiBHOCTD u
i depeHuIupyeMocTb ClIoKHOW (QyHKuuu. IIpom3BonHas mo HampaBIICHHIO.
I'panuent. Huddepenuuman. ['eoMeTpuyecKuil CMBICT YaCTHBIX MPOU3BOIHBIX.
KacarenbHas maockoCTh 1 HOPMab.

17. TlpousBonnbie W nuddepeHransl BhICIIUX NOpsAaKoB. Teopema o
HE3aBUCUMOCTH CMEIIAHHBIX MPOU3BOJAHBIX OT MOpsaka AUQdepeHIupPyEeMOCTH.
HuddepeHmansl CI0KHBIX (QyHKITH.

18. HesBuble ¢GyHKIMH. YCIOBHUSI CYIIECTBOBaHUS, HENPEPHIBHOCTU U
b depeHIpyeMOCTH HEIBHBIX (yHKIIUA.

19. ®opmyna Telnopa ¢ ocTtaTouHbIM 4ieHOM Jlarpanixa. DKCTpEMyMBbI
JIOKabHBINA U yCIOBHBIN. HanbombIiiee 1 HauMeHbIlIee 3HAaYCHHE.

20. Unterpansabie cymmbl JlapOy. BepxHuii w HWKHUN WHTErPaIbl
HapOy. WHrerpupyemble (yHKIMM W ONpeAeieHHbId uHTerpan. Kpurepuit



unterpupyemoctu. Kiaccel uHTerpupyeMmbix (QyHKiuid. CBOWCTBa KpPaTHBIX
uHTerpanoB. Teopema O cpeaHeM 3HAYEHWHM [UIsl KPATHBIX HHTErpajioB.
WHuTerpanel, 3aBucsiue or napamerpa. CBA3b MEXIy KPaTHBIMU U MOBTOPHBIMU
MHTETpajaMu. 3aMEHa IIEPEMEHHBIX B KPAaTHOM MHTErpae.

21. llonarue THagKOW M KYCOYHO-IJIAAKOW KpuBoil. OrmnpeneneHue
KpHUBOJIMHEMHOTO UHTErpana 1 tuma. OnpeneneHne KpUBOIMHEWHOIO UHTErpana 2
TUMA. YCIOBUS HE3aBHUCHUMOCTH KPUBOJIMHEHHOrO HHTErpaja 2 TUHa OT IMyTH
uHTerpupoBanus. [lpusnak rounoro nuddepennnana. @opmyna ['puna.

22. Omnpenenenust nuddepeHInaIbHOTO ypaBHEHUs 1-To Mopsiaka U ero
peuieHns. YpaBHEHUE Pa3pELIEHHOE OTHOCUTENBHO MPOon3BOaHOM. 3agavya Komu.
['eomeTpuyeckass MHTEpHpeTalus peueHus Au(QepeHnanbHOro ypaBHEHUS.
TeopeMa cymiecTBOBaHUS M €IMHCTBEHHOCTH perreHus 3aaaun Kommu. Hekoropeie
UHTErpUpyeMble ciydyan auddepeHanibHoro ypaBHeHHs 1-ro  mopsijaka
(YpaBHEHHE C pa3JeiAOIUMUCS IEPEMEHHBIMU, JTMHENHOE YpaBHEHUE, YPABHEHHE
bepnynnu, ypaBHeHue B MOJIHBIX TuddepeHimanax).

23.  Omnpenenenust aAuddepeHunaIbHOro YpaBHEHHsI N-ro Mopsiika U ero
pelmieHns. YpaBHEHME pa3pelIEHHOE OTHOCUTEIBHO CTapLIed IPOU3BOIHOM.
3agaua Komm. YpaBHeHus1, 10Ty CKarOIKE MOHWKEHUE TIOPSIKA.

24. Jluneiinble nuddepeHanbHble YpaBHEHHUs n-To nopsiaka. Perienue
JUHENUHBIX OAHOPOJAHBIX JU(PEepeHINANbHBIX YpPAaBHEHUM 2-r0 MOpsijKa C
NOCTOSIHHBIMU KO3 dulineHTaMu. MeToJl Bapualuu MpOU3BOJIbHBIX MOCTOSHHBIX
pelieHrns HEOJHOPOAHBIX YpaBHEHUM 2-ro mnopsaka. KpaeBele 3amaun i
JUHEHHBIX TG depeHIMATBHBIX YpaBHEHUH 2-T0 MOpsiKa.

25. CucreMmbl TUHEHHBIX TUdPepeHIIMATbHBIX YpaBHEHHU 1-ro mopsaka.
UccnenoBanne cuctemMbl JUHEHHBIX aud(epeHnnanbHbIX ypaBHEHUH 1-10
NOpsAZIKa C MOCTOSSHHBIMU Kod(duienramu. [loHATHE yCTOWYMBOCTU pELICHHUS
CUCTEMBI.

Ha camocrosTenbHOe n3ydeHne BBIHOCUTCS TAKKE 03HAKOMIIEHHE C ITAKETOM
MPUKIaJAHbIX TporpamMM Mathematica, ¢ nenbl0 NpUMEHEHHs TOJIyYEHHBIX 3HAaHUI
Uil pemieHuss 3aaad  JuPEepeHlHaTbHOIO0 U HMHTETPAIbHOTO  HMCUUCIIEHUS,
BEKTOPHOTO aHaiM3a, pa3pabOTKM U pead3aluy aJIrOPUTMOB  PEIICHHS
NPUKIAJIHBIX 3a7a4.

7. JaHHbIEe AJ151 Y4eTa ycneBaeMocTH cTy1eHToB B BAPC

Ta6muma 1.1 Tabnuia MakCUMaJIbHBIX OQJIJIOB 10 BUJIaM YUEOHOM JIeSTEIHHOCTH.

1 2 3 4 5 6 7 8 9




HApyrue
A

UTaGopaTopusl|[IpakTHuecKH Camocrosire B(T);):II:OHSH Bufs | HTpomexcyT

Cemect Jlexnun patop P JIbHAs P yueOHOMW |  ouHas Hroro
p € 3aHATHSA € 3aHATHA TECTUPOBAHU
pabora . JeATelIbH |aTTeCTallHs
OCTH

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

IIporpamma oneHuBaHus y4eOHOI AeiTeJILHOCTH CTyAeHTa 3a 1-2 cemecTp:
Jleknun
ITocemaeMocThb, OMPOC, AKTUBHOCTH U AP. 32 oJiuH cemecTp — oT 0 1o 10 Gastos.
Kpurepun ouenku:

. Mmenee 25% — 0 06amnoB;

. oT 25% 10 50% — 2 6aios;

. oT 51% mo 75% — 4 6amnnos;

. ot 76% mo 100% — 10 Gamos.

JlaGopaTopHble 3aHATUA
He npenycmoTpeHsl.

IIpakTHyeckue 3aHITUS
KoHTpob BBIMOJHEHUS! TPAKTUUECKUX 3aJJaHUN B TEYEHUE OJHOTO CEMEeCTpa — OT
0 no 10 GamioB, mpoBepsieTCS MPaBUIBLHOCTh BBIMIOJHEHUS pa0OThl U TOYHOCTH
MOJTyYCHHBIX 3HAYCHUH.
Kpurepun ouenku:

. MeHee 25% — 0 6anioB;

. oT 25% 1o 50% — 5 GaioBs;

. oT 51% no 75% — 5 Gamnios;

. ot 76% no 100% — 10 6anos..

CamocrosiTeibHas padoTa
OueHnBaeTcs KayecTBO JOMAIIHUX paboT, MpoBepseTcs
o(OpMIICHUH U TTPaBUIILHOCTD BhINoJHEeHUs — oT 0 1o 10 Ganios.
Kpurepun ounenku:

. MeHee 25% — 0 6amos;

. oT 25% no 50% — 4 6amos;

. oT 51% no 75% — 8 6amnos;

. ot 76% 1o 100% — 10 Gamos.

Ir'paMOTHOCTL B

ABTOMAaTH3MPOBAHHOE TECTUPOBAHME
He npexycmorpeHo.

Jlpyrue BuabI y4eOHOI AeSITeJIbHOCTH



Bunapl yueOHOM 1esITeIPHOCTH, HE BOIICAIINE B IIPESABIIYIINE KOJTOHKH TAOIUIIBI —
ot 0 1o 30 GamoB.

1. KonTposbHbIE pabOTHI

2. YCTHBIN KOHTPOJIb 3HAHUU
Kpurepun ouenku:

. MmeHnee 25% — 0 6annoB;

o oT 25% 1o 50% — 10 Gaios;

o oT 51% 1o 75% — 20 Gaiios;

. ot 76% 1o 100% — 30 Gamos.

IIpome:xxkyTounas arrectauus (3x3amen) — ot 0 10 40 6anoB.

[IpoBomuTcs 1O MHUIMATUBE JeKaHaTa, OOBIYHO B CEpPeMHE CEeMEeCTpa,
YYHTBHIBACTCS UTOTOBasl NOCEIAEMOCTh HA MOMEHT NMPOBEJECHUS, X0 BBIITOJIHECHHUS
Y KOJINYECTBO 3aBEPLICHHBIX JIAOOPATOPHBIX pabOT, AKTUBHOCTh CAMOCTOSITENIbHOM
paboTHI.

33-40 6a,1J10B — OTBET Ha «OTJIMYHOY;

25-32 6aJ10B — OTBET Ha «XOPOILLOY;

16-24 6a1510B — OTBET Ha «yJIOBJIETBOPUTEIBHOY;

0-15 6aJ1;10B — HEYTOBIIETBOPUTEIIBHBIN OTBET.

Takum 00pa3oM, MaKCHMallbHO BO3MOXHAasi CymMMa OajioB 3a BC€ BUJIbI yUE€OHOM
ACSITENFHOCTA CTYJEHTAa 32 KaKIBI CEMECTp MO AUCHHILIUHE «MaTeMaTHuKay
cocrasisier 100 6amos.

Taoauna 2.2 Tabauna nepecyera MoJy4eHHOH CTYAEHTOM CyMMbI 0aJ/10B 1O
AUCHHUILINHEe «MaTeMaTHuKa» B OlIEHKY (3K3aMeH):

ooitee 90 GayioB «OTIAYHO
ot 80 10 89 GamoB «XOPOIIIOY
ot 64 no 79 GannoB «YIIOBJIETBOPUTEIBHOY

MeHblIe 64 0aoB «HEYIOBIIETBOPUTEIIBHO»




8.  VYuebHo-meroanyeckoe u  uHpOpPMANHOHHOE  obecneyeHHe
AHCHHUILTHHBI.

a) IuTeparypa:
I. Tep-Kpukopos, Anekcanap MapreiHosud. Kype MmareMaTHYecKOTo

aHanu3a [DeKTpoHHBIH pecype] : yueGHoe mocobue / A. M. Tep-Kpuxopos, M. U. '/

[llaGynun. — 2. - MockBsa : M3natenscTBo GU3MKO-MaTeMaTHIECKOM JUTEePATYPHI,
2001. - 669 c. - b O5C Undpa M.

2 I'ynpko FO.A. Matematudecknii aHanus [DneKTpoHHBIH pecype] : |
y4ae6Hoe nocobue / - Bonrorpan : Bonrorpaackuit uucTuTyT G13Heca, By3osckoe
obpasosanue, 2008. - 151 c. -ISBN 978-5-9061-7230-3 : b. 1. Kuura HaxomuTes B

0aszoBoii Bepcun DbC IPRbooks. %

6) mporpammHoe obecniedenne u ViHTepHET-pecypebl
JTuyensuonnoe npoepammnoe obecneyenue:

1. onepanmonnas cucrema Windows 7, wiu 6071ee mo3aHss Bepeus

2. Microsoft Office Word,

3. Microsoft Office Excel,

4. Microsoft Office PowerPoint.

Humepnem-pecypceoi:

1. www.sgu.ru

2. Quxrtenronsl, I'puropuii Muxaiinosuy. OCHOBEI MaTeMATHYECKOTO
aHanusa [Jnexrpounsii pecype] / I'. M. @uxrenronsi. - Caukr-ITetep6ypr: Jlaus.
- ISBN 978-5-8114-0010-8.

".1: yueOuuk / I'. M. ®uxrenronsu,. -11-e usg., crep.- Cankr-ITerep6ypr :
Jlanp, 2019. - 444 c.- ISBN 978-5-8114-0190-1 : b. u. Kuura u3 xomiekiuu JlaHb-
Maremaruka.

3. Ouxrenronsl, ['puropuit Muxaitnosuuy. OCHOBBI MaTeMaTHYECKOTO
aHanusa [DnektporHsii pecype] / I'. M. @uxTeHromsI. - Cankr-IletepOypr: Jlans.

1.2: yuebuuk. - Mocksa: Jlaws, 2019. - (Cneumanshas mnuteparypa)
(YueGuuku 1151 By308). - ISBN 978-5-8114-0010-8 : B. 1. 5C JIAHD

9. MaTepHabHO-TEXHHYECKOE o0ecneyeHne JUCHHIIHHbI

Jns IIPOBEICHUSI 3aHSATAA 10 JUCLIATLIAHE «MaTtemaTukay,
npeaycMoTpeHHO# y4uebubiM mianom OOIL, umeercs: HeoOXoaUMas MaTepHATBHO-
TeXHU4ecKass  0asa, COOTBETCTBYIOINAs  JCHCTBYIOLIMM  CaHUTAPHEIM U
MPOTHBOIIOKAPHBIM IIPaBUIIAM U HOpMaM:

— JICKLIHOHHAs ayIUTOPHs, OCHALLEHHAs MYJIbTUMEIUHHBIMU MTPOEKTOPAMH,
MapKepHBIMH AOCKaMH JiJIsl JIEMOHCTpALMK y4eOHOTro MaTepuana;

— CHICLMAIM3UPOBAHHbBIC  KIIACChl, NpEJHAa3HAauYeHHbIE Uil [POBEIEHHUS
MPaKTUYECKHUX 3aHSITUN;

— O6ubnmoreunslt  GOHJ, YKOMIUIEKTOBAHHBIM TMEYATHBIMH H3JAHUSIM,
MepevnCIeHHBIMH B pasjiese 8§ B HeoOX0IMMOM KOJINYECTBE;



— DJIEKTPOHHAs1 OMOJINOTEKA;

— CIEeUHATIbHO O00OPYJOBaHHBIE TOMELIEHHUS JIs CAMOCTOSITEIbHON
paboThl OOYYAIOMIMXCS C KOMIIBIOTEPHBIM OOOpPYIOBAaHUEM M JOCTYNOM K
cetu MnaTepHer.

[Iporpamma coctapiieHa B cooTBeTcTBUU ¢ TpeboBanusimu ®I'OC BO
no Hampasinenuto noarotoBku 09.03.03 «IIpuknagHas uHPOpMATUKa,
npodutto noaroroBku «llpuxnannas uHpopmaTuka B 3KOHOMUKE», Gopma
o0y4eHus — 3a04Hasl.

Astop: ipodeccop kadpeapsl TOUCA, a.¢.-m. Hayk [1.A. TepexuH.

[Iporpamma ogoOpeHa Ha 3acenaHud Kadeapbl TEOpUU (PYHKIUN U
croxactuueckoro ananusa ot 05 anpenst 2021 rona, mpotokost Ne 8.



I[Hpuiioxenue

Y4eOHO-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0ecnievyeHne U CIUTINHBI

Pexomenayemas nureparypa:

1. Kynpsasues JI.JI. Kypc maremarnueckoro ananusa. - M. : Beicii. mik.,
1989. - 352 c.

2. ®uxrtenronpl I'"M. Kypc nuddepeHunanbHOro U MHTErpasbHOro
ucuuciienus. 3 1. - M.: DUSMATIINUT, 2006. - 679 c.

3. Hemmpouu B.Il.  COopHuk 3amadu M yOPAKHEHUA 11O
MarematudeckoMmy aHanuzy. - M.: ACT : Actpens, 2005. - 558 c. - ISBN 5-17-
010062-0.

4. OununmoB  A.®. CoOopuuk 3amad 1o  auddepeHIuaIbHbIM

ypaBHeHusM. — MxeBck: HULL «PerynsipHas u xaotuueckas auHamukay, 2000,
176 c. —ISBN 5-93972-008-0.
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