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1. lleam u 3aaa494 AUCHMIIJIMHBI

Leabr0 ocBOeHMS IUCHMIUIMHBI «Bbicmias maremaTtuka (IIPOABHHYTHIH YpPOBEHB)»
ABISICTCA:  OBJAJEHHE OCHOBHBIMM 3HAaHMSAMU [0 MaTeMaTHKe, HEOOXOIUMBIMH B
po(hecCHOHANTLHOM MPAKTUIECKON JACSITELHOCTH.

3agayamMm OCBOEHUS AMCUUIUIMHBI «BbIcimias maremaTuka (NMPOABUHYTBIH YPOBEHB)»
ABJISIOTCA:

- pa3BUTHE y CTYIEHTOB JIOTHYECKOTO U AITOPUTMUYECKOTO MBILLIJICHMS;

- ¢opmupoBaHuEe y 00y4aeMbIX MATEeMAaTHYECKUX 3HAHWM JJIsl YCIEIIHOTO OBJAJICHHS
oO0I1eHayYHbIMU TUCIIMITIMHAMU Ha HEO0XO0AMMOM Hay4HOM YPOBHE;

- ¢opmupoBaHue y 00y4aeMbIX MATEeMAaTHUYECKUX 3HAHWH ISl YCHEIIHOTO OBJaJICHHS
oO011eHayYHBbIMHU TUCIMIIMHAMU Ha HEO0X0IMMOM Hay4HOM YPOBHE.

2. Mecto nucuuiuiaabl B ctpykrype OIl 6akanaBpuara

Hucuunnuna «Bpicmias maTeMaTHKa» BKJIOYEHA B IMEPEUYCHb AUCIUIUIMH Y4eOHOTO
wiaHa Oa3oBoil yactu. JucuurmumHa «Beicmias mareMatuka (IPOABUHYTBHIM  YPOBEHB)»
peanmuzyercs B cooTBercTBHM C¢ TpeOoBanusamu DI'OC, OIIOII BO u YuebHoro miana mo
Hanpasnenuto 09.03.03 Ilpuknagnas undopmaruka, npoduis «VICKyCCTBEHHBIN MHTEIEKT U
aHaJIN3 JAHHBIX).

[IpenmiecTByomuMu KypcaMmu, Ha KOTOPBIX HEMOCPEACTBEHHO 0a3upyeTcsl NUCHUTUIMHA
«BpIciIas MmaremMatukay, BISIIOTCS «Anredpa» u «['eoMeTpus» MKOIbHOW IPOrPaMMBI.

JucuunnuHa «Beiciiags MareMaTHkKa» CUMTAETCS OCHOBOIIOJATaloOIIew Il W3y4deHUs
cleayromux — AucuuiuiiH:  «Maremaruueckas — Joruka», «Teopus  BEpOATHOCTEM U
MaTeMaTu4yecKasl CTATUCTHKa», « DKOHOMETpHKay, «MccnenoBanue onepauuii.

OCOOEHHOCTRIO AWCIUILINHBI SIBISICTCS TO, YTO B IPOLECCE W3YUYCHHS JTUCIUILTUHBI
oOyudaromiuecs: moiydarT QyHIaMEHTaIbHYIO MOATOTOBKY BKIIIOYAIOIIYIO B ce0s JOCTATOUHYIO
OOIIIHOCTh MAaTEMAaTUYECKHUX MOHATUN U KOHCTPYKIUH, 00ECIIEUNBAIONIYIO IIUPOKUN CIIEKTP UX
MPUMEHUMOCTH, Pa3yMHYI0 TOYHOCTH (POPMYIUPOBOK MAaTEMAaTUUYECKHX CBOWCTB HUCCIEIYyEMBIX
00BEKTOB, JIOTUYECKYIO CTPOTOCTh H3JIOKEHMsI TpEeaMETa, OIMUPAIONIYIOCS Ha aJeKBAaTHBIN
COBPEMEHHBIN MaTeMaTU4YECKUH S3bIK.

Pabouast mporpamma aucuuruinHbl «Bpiciias MareMarvkay sl WHBAJIUIOB W JIUI[ C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS  pa3padaThiBae€TCs HMHIWBUIYATbHO C YYETOM
0COOEHHOCTEN TICUXO(PHU3UYECKOTO Pa3BUTHSI, WHIWBHAYAIbHBIX BO3MOXHOCTEH M COCTOSIHUS
3I0POBbS TAKUX O0YYAIOIITHXCS.

3. [lepeyens MIaHMPyeMbIX pPe3yJIbTATOB 00yYeHHs MO JUCHMIIJIMHE, COOTHECEHHBIX
¢ IJIAHMPYEeMbIMH pe3yJIbTaTaMH 0CBOEeHHsI 00pa30BaTeIbHOM NPOrpaMMbl

OcBoeHne  IUCHMIUIMHBI  «BpIcmias — mareMaTHka»  MO3BOJUT  OOy4YaroleMycs
OCYIIECTBIISITh TPYJIOBBIE AEUCTBUS B COOTBETCTBUHU C MpodeccnoHanbHbM cTtanaapToM 06.015.
«Cneupanuct 1o MHGOPMALMOHHBIM CHCTEMam», YTBEP)KICHHBIM INpPHKa30oM MUHHUCTEpCTBA
TpyAa U corainbHOu 3amuThl Poccuiickoit @eneparyu ot 18 Hos6ps 2014 r. Ne 896H:

e cOOp MaHHBIX /I BBIsABICHUS TpeOoBaHuit Kk THnoBo MC B COOTBETCTBUH C
TPYZOBBIM 33JJaHUEM,

e oOmpe/eneHre MepBOHAYaNbHbIX TpeOoBaHMH 3aka3unka K MC M BO3MOXHOCTH HUX
peanuzanuu B C Ha 3Tane npeIKOHTPAaKTHBIX paboT;

e pa3paboTKa MOJIeTT OM3HEC-TIPOIIECCOB 3aKa34YHKa;

e ajanTtanus OU3HEC-MPOIIECCOB 3aKa3uuKa K Bo3MoxHOCTsIM VIC

e BbIsIBJICHUE U aHANU3 TpeboBanuii k MC,;

e cozmanue (MoaudUKanUsA) UM CONPOBOXKICHHE HMH(OPMAIMOHHBIX  CHCTEM,
ABTOMATHU3UPYIOUIMX 33Jaud  OPraHM3allMOHHOTO yMpaBieHHss W  OW3HEC-polLecchl B
OpraHu3alysaX pa3IuuHbIX (OpM COOCTBEHHOCTH C L€bI0 MOBBIMIEHUS 3((HEKTHBHOCTH
JeSITeIbHOCTH OpraHu3aiui - nonb3osareneit 1C

e onTtuMmuzanus padotsr 1C;

® YIIPaBICHHUE AOCTYIOM K JAHHBIM;



e 00paboTKa pe3yNbTaTOB aHAJTUTUYECKOHN EATEIIbHOCTH,
e cOOp JIOMOHUATENFHBIX MaTepuaioB [10Ar0TOBKA HTOTOBOW OTYETHOCTH.
B pesynbTare oCBOCHHS AUCHUIUIMHBI Y 00yYaIOMIETrocs AOKHBI ObITh C(HOPMHUPOBAHBI

CJIEIYIOIINE KOMIICTCHITUU:

Konpr
Kareropus KoMIiereHumy, | dopmyiupoBka WNHnukaTopsl JleckpunTopsl
kommereHmi | [IC u T® (mpu| kommeTeHIUU KOMIETEHIINHU WHJIUKAaTOPOB
HaJIUYH1H)
YK-1.1.1-
JemoHCcTpUpyroTCA
3HaHHUS MUHUMAaJIbHO
HEOOXOTUMBIX
MPUHLIKMIIOB cOopa,
otbopa u 0000IICHHS
nHpopMaIuu ¢
MOMOIIbIO
MaTeMaTU4YECKOTO
anmapara.
YK-1.1- YK-1.1.2-
3HaeT npuHIMIGl | JleMOHCTpHUPYIOTCS
cbopa, oTOOpa M | 1OCTATOYHBIC 3HAHUS
0000111eHUS MIPUHITUIIOB cOopa,
uHdopmaruu, otOopa 1 0000IIEeHUS
METOJIUKU UHpOpPMAaLIUH C
Criocoben bop
CHUCTEMHOT'0 MOMOIIbIO
OCYIIECTBIISTh
nojaxoja AJis MaTeMaTUYeCKOro
TIOWCK,
KDUTHCCK I peleHus amnmapara.
p npodeccnoHanbH YK-1.1.3-
aHaJM3 U CUHTE3
YHuBepcanbHbIe uH(bopMaun PIX Sa/1aT. JlemoncTpHpyIoTes
P YK-1 P ’ ri1yOOKHE 3HAHUS
KOMIIETEHINH MIPUMEHSTh
. NPUHIMIIOB cOopa,
CHUCTEMHBIN
otOopa u 0000IIEeHNUS
HOJXOJT TSt
UHpOpMaLUH ¢
pemieHus
MOMOIIbIO
MOCTaBJICHHBIX
MaTeMaTH4YeCcKOro
3aa4
anrmapara ¥ MEeTOJTUK!
CHCTEMHOT'0 M0JIX0/1a
IUISL peTLICHHS
po(hecCUOHATBHBIX
3ajau.
YK-1.2- YK-1.2.1-
Ymeer YMeHune
aHANTM3UPOBATh U aHAIIM3UPOBATh
CHUCTEMaTH3HpPOBAT pa3HOPOIHbBIE
b Pa3HOPOJHBIE | JaHHBIC M OIICHUBATh
JTaHHBIE, 3¢ (HeKTUBHOCTD
OLIEHUBATh MPOLIETyp aHAJIN3a C
3¢ PEeKTUBHOCTH HCTIOJb30BaHUEM
MpOILEeyp aHAJIU3a | MaTeMaTHYecKOro
poGsieM u ammapara. Orenka
IPUHATHUS 3$PEKTUBHOCTU




pELIEHU B
po¢eCCHOHAIBHO
U OesITEIILHOCTH.

HEBBICOKASI.
YK-1.2.2-
YMeHnue
aHAJIM3UPOBATH U
CUCTEMAaTHU3HPOBAThH
Pa3HOPOAHbIE TaHHBIE
U OLICHUBATh
3(PEeKTUBHOCTH
MPOLIETYp aHAIIN3a C
UCIOJIb30BaHHEM
MaTEeMaTUYECKOTO
anmapara.
YK-1.2.3-
YMeHue
AHATM3UPOBATH U
CHUCTEMAaTU3UPOBATh
Pa3HOPOIHBIC TaHHBIC
U OILICHUBATh
3(PEeKTUBHOCTH
MpOIIEeyp aHATU3a
npobsieM U TPUHATHUS
pEllIEHHUI B
npodeccuoHanbHOI
JESITEITLHOCTH C
UCIOJIb30BaHHEM
MaTEeMaTUYECKOTO
anmnapara.

YK-1.3-
Bnaneer HaBbikamMu
HAy4YHOT'O NTOMCKA U

MIPAKTUYECKON
paboTHI ¢
“H(pOPMAITMOHHBIM
U UCTOYHHUKAMU;
METOAaMU
MPUHATHUS
pEeLIEeHUN.

YK-1.3.1-
[IpuBoasTcs
MUHUMAaJIBHO

HE00X0IMMBbIE
HaBBIKH
HAY4YHOT'O ITOUCKa U
[IPaKTUYECKOU
paboThI C
UH()OpPMAITMOHHBIMU
UCTOYHHUKAMH,
UCHONb3YS
MaTeMaTHYECKUI
anmapar.

YK-1.3.2-

Crioco6GHOCTH B
JOCTaTOYHOM CTENEHU
HCII0JIb30BATh
METO/Ibl IPUHATHS
PELIEHHI C TOMOIIIBIO
MaTEMaTHYECKOI 0
anmapara, BIIaJIeTh
HaBbIKaMHU HAy4YHOT'O
MOKCKA U
[IPaKTUYECKON
paboThI €




UH(POPMALTUOHHBIMH
HCTOYHUKAMHU.
YK-1.3.3- YBepennoe
U podecCUOHAaIbHOE
BJIQJICHUE HaBBIKAMU
HAYYHOT'O MTOHUCKA U
MPAKTHYECKOU
paboThI €
UH(GOPMAITMOHHBIMU
UCTOYHUKAMU;
METOAAMU TPUHSTHS
pELIeHUH, UCTIONb3YS
MaTeMaTUYECKHUI
anmnapar.

Ob6menpodeccu
OHaJIbHBIC
KOMIICTCHIINU

OIIK-1

Cnocoben
MIPAMECHSATh
€CTECTBEHHOHAYY
HBIE U
00IIeNH)KEHEPHBI
€ 3HaHU,
METOMBI
MaTeMaTHYECKOro
aHalm3a u
MO/ICITMPOBAHUS,
TEOPETUYECKOTO
5
JKCIIEPUMEHTAITb
HOT'O
HCCIICIOBAHMS B
npodeCCHOHANIbH
OM JIeATEIILHOCTH

OIIK-1.1.1-
JleMoHCTpUpYIOTCS
3HAHUS MUHUMAJIbHO
HEO0OXOTUMBIX OCHOB

MaTeMaTHKH,
JMHEHHON aJireOphl,
METO/IOB
MaTEeMaTUYECKOTo
aHaJIn3a.
OIIK-1.1-
OIIK-1.1.2-
3HaeT OCHOBBI
JleMoHCTpHpYIOTCA
MaTeMaTHKH,
JIOCTATOYHBIEC 3HAHUS
¢buzuku,
. | OCHOB MaTeMaTHKH,
BBIYMCIIUTEIBHOU N
JIMHEHHOI anreOpsl,
TEXHUKU U
METOJIOB
MPOrpaMMHUPOBAHU
a MaTEeMaTUYEeCKOTO
’ aHanIu3a.
OIIK-1.1.3-
JeMmoHCTpHpYIOTCA
rIyOOKHe 3HAHUS
OCHOB MAaTE€MaTUKH,
JMHEHHOW anreopsl,
METO/I0B
MaTEeMaTUYECKOTO
aHajIM3a.
OIIK-1.2- OIIK-1.2.1-
VYMmeer pemathb YMeHue pemarb
CTaHJapTHBIE MUHHUMAJILHO
npodeCCHOHANIbH HEO0OXOANMBIC
bI€ 33]1a4H C CTaHJapTHBIE
MIpUMEHEHUEM npo¢eCcCuOHATBHBIC
€CTECTBEHHOHAYY 3a/1a4u ¢
HBIX U MpUMEHEHUEM
OOIIEeHHKEHEPHBI METOJIOB
X 3HAHWUH, MaTeMaTHYEeCKOrO
METOIOB aHanu3a v JINHEMHOU
MaTeMaTHYeCKOro anreOphl.
aHaJIM3a u OIIK-1.2.2-




MOACINPOBAHU.

YMeHue peniatb
CTaHJapTHBIC
npodeccuoHaIbHbIC
3a/1a4U C
MIPUMEHEHUEM
METOI0B
MaTeMaTU4eCKOro
aHaIM3a U JIUHCHHOU
areOphlI.
OIIK-1.2.3-
YMeHue peuiatb
po¢eCCuOHAITBHBIC
3a/1a4U C
MIPUMEHEHUEM
€CTECTBEHHOHAYYHBIX
1 OOIICMH)KEHEPHBIX
3HAHWH, METOJIOB
MaTeMaTH4eCKOTO
aHaau3a, JUHEHHOMN
anredpsl 1
MOJICJTUPOBAHUSI.

OIIK-1.3-
Bmaneer naBbIKaMu
TEOPETUYECKOTO U
IKCIIEPUMEHTATBHO
T'0 KCCIIEIOBaHUS
00BEKTOB
npohecCuoHaTBHO
A JIeITeNbHOCTH.

OIIK-1.3.1-
[IpuBoasTcs
MUHUMAJIBHO
HEO0OXOANMBIE
HaBBIKU
TEOPETHYECKOTO H
AKCIEPUMEHTAILHOTO
WCCIICIOBAHUS
00BEKTOB
npo¢eCCHOHAIIBHON
JESTETLHOCTH C
TIOMOIIIHIO
MaTeMaTHYECKUX
METOJIOB JIJIst
pelreHus
MPUKJIAIHBIX 3a7a4.
OIIK-1.3.2—
Bnanenue
CIIOCOOHOCTHIO B
JOCTaTOYHOU CTENEHU
C TIOMOIIIBIO
MaTeMaTHYeCKOT0
MOJICTTUPOBAHUS
pemiath
npo¢eCcCuOHATBHBIC
MPUKJIATHBIC 3a/Ia4H.
OIIK-1.3.3-
YBepeHHoe u
npodeccuoHanbHOe
BJIaJICHUE HaBBIKAMHU

TCOPECTUYCCKOI'O 1




AKCIEPUMEHTATLHOTO
HCCIIEN0BaHNS
00OBEKTOB
npodeCCHOHATBHOR
NEATEILHOCTH C
[IOMOILBIO
MAaTCMATHYCCKUX
METOJIOB PEIICHUS
HpI/IKHaI[HBIX 3a1a4.

4. CTpyKTYpa M cojiep:KaHue TUCIUIIHHbI

OO6mmast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISICT 6 3a4eTHBIX enuHuIl, 216 qacos.

4.1. CTpyKTypa JUCHUIIMHBI JJI51 04HOH (popMbI 00yUeHUSI

TpynoemMkocTb
Bt yue6Hoi paGoTs! Bcero 110 CEMECTPaM
4acoB 1 cemectp
216
AyauTopHBbIe 3aHATHS (BCETO) 80 80
3aHATHSA JIEKIIUOHHOI'O THUIIA 32 32
3aHATHS CEMUHAPCKOTO THIIA 48 48
(mpakTU4., CEMHUH., J1abopar. u ap.)
CamocTositenpHas paboTa (Bcero) 100 100
Bun npomexyTouHol arrecrauuu 36
(muddbepentpoBaHHBII 3a4eT, 3a4eT, 36
DK3aMeH

9K3aMeH)

4.2. YueOHO-TeMaTHYeCKHUI NJIAH JUCHUILINHEI

4.2.1. YueOHO-TeMAaTHYECKUH MJIAH JMCUMILVINHBI 1JI1 04HOM (opMBbI 00yUeHus

Yaco o y4eOHo# (paboueii) mporpamme

o AynutopHas pabora
= [0
g = % B TOM YMCJIC = o
<o) E = - =
< =< ~ = 4 =
= j=n ) o ; E ; 5 g
& HaumenoBanwme pazena/TeMbl > @ 5 - S = 5, & e
g ° g A = 2 52 2 s
T 5 a 2 g g g 2 E
el 2| Es | g
== 5 £ 5 S &
Q (SIS}
NG = &2
1 2 3 4 5 6 7
1 Tema 6. MHTErpanpHOE HCUHCIIEHHE 45 20 8 12 25
2 Tema 7. Paael 45 20 8 12 25
3 Tema 8. ludppepennunanbHple ypaBHEHUS 45 20 8 12 25
4 Tema 9. @yHKIIUM MHOTUX EPEMEHHBIX. 45 20 8 12 25
Teopus noast.
KonTtpons 36 36
Hroro 216 80 32 48 136

4.3. ConepxaHue pa3/iejoB U TeM Y4eOHOM IMCUUIITTHHBI
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Tema 1 MHTerpanbHoe HCYHCICHHE

[TepBooOpasnas. HeonpeaeneHHbli HHTETPal U €r0 CBONCTBA.

TaOnuia OCHOBHBIX  HEONpPEAEICHHBIX  HMHTETPAJOB. 3aMeHa IEPEMEHHOM B
HEONPEIeICHHOM UHTErpase.

WNuTerpupoBanue no yactaM. MHTErpupoBanue NpocTeNInX paloHalbHbIX Ipo0ei.

3ajada 0 BBIUMCICHUH TUIOIAAN KPUBOJIMHENHOM TpaIlleluH.

OnpeneneHHblil MHTErpaji v ero CBOICTBa.

TeopemMa O MNPOM3BOJHON ONPENEICHHOTO HWHTErpajla IO IEPEMEHHOMY BEpPXHEMY
npeneny. opmyna Herotona-JIeliOnuna.

WuTerpupoBanue KyCOYHO-HENPEPHIBHBIX (PYHKIINH.

Bblunicienue  OIpenerseHHOro  MHTErpajla  METOJOM  3aMEHbl  IIEPEMEHHOM.
HHTerpupoBaHue 1o 4acTsm.

HecoOcTBeHHBI HHTETpal.

Conep:xaHue NPaKTHYECKUX 3aHATHI

- MeToibl MHTEIrPUPOBAHUSI HEOIPEIEIIEHHOT O UHTErpaa;

- IHTETPUPOBAHUE TPUTOHOMETPUUYECKUX BBIPAKEHHUI;

- UHTEIPUPOBAHNUE UPPALUOHATIBHBIX BBIPAXKEHUH;

- HHTErpall C IEPEMEHHbIM BEPXHUM IIpeAesioM. BrpluncieHue OnpeaereHHoro
WHTErpaa;

- IPUMEHEHHE OIpPE/IeJICHHOI0 WHTErpasia Uil BBIYMCICHUS IUIOMIA/IeH TUIOCKUX GUryp,
JUIMH TYyT IJIOCKUX KPUBBIX, 00BEMOB TE€J BPALEHUS;

- MEXaHUYECKHE MPUII0KEHUS ONPEEICHHOr0 UHTETpaa;

- MPUOIMKEHHOE BBIYMCIICHUE ONPEICIICHHBIX HHTETPAJIOB.

CamocrositesibHas padora

- W3y4YEHUE MAaTEepHAJIOB JIEKIUOHHBIX 3aHSITUH, PEKOMEHJOBAHHOM JIUTEpaTypbl U
HMCTOYHHKOB;

- OJITOTOBKA K KOHTPOJILHOM paboTe;

- IOJITOTOBKA JOMAIIIHUX 33aJaHUH U BBIITOJHEHUE CAMOCTOSTEIbHON pabOTHI.

Tema 2 Paanl

Uucnosslie psasl. [Ipu3Haku cXoquMOCTH.

Crenennsble psbl. O61aCTh CXOAUMOCTH.

Psaner Teinopa nu MaxkiopeHa.

CoaeprxaHue NPAKTHYECKUX 3aHATHH

- HccnenoBanue psgoB Ha cxoaumocTb. HeoOxoaumele M JOCTaTOYHBIE IMPU3HAKU
CXOAMMOCTH;

- mpu3Haku cxoaumoctu lanambepa, Komu;

- 3HaKkouepenyromuecs psapl. [lpusnak JleitOnnna. AGCONIOTHO U YCIOBHO CXOJSIINECS
PSABIL;

- ompeneneHue O00JaCTH CXOJUMOCTH M pajuyca CXOJUMOCTH CTENEHHOIro psja.
CBOIICTBaA CTENEHHBIX PAIOB;

- pa3noxeHue (PyHKIUI B CTEIIEHHOM P

- HUCIOJIb30BAaHUE pA3JIOKeHUE (QYHKIMM B pAa A NPUOIMKEHHOTO BBIUMCICHUS
OIIPEEIIEHHBIX UHTETPAJIOB.

CamocrosiTejibHas padoTa

- M3y4YEHUE MAaTEepHAJIOB JIEKIUOHHBIX 3aHATUH, PEKOMEHJOBAHHOM JIUTEpAaTypbl U
HCTOYHUKOB;

- MOJITOTOBKA K KOHTPOJILHOU paboTe;

- IOATOTOBKA JIOMAIIHUX 3a/1aHU{ U BBINOJIHEHNE CAMOCTOSITETbHON pabOTHI.

Tema 3 Iu¢gdepenuuanbabie ypaBHeHUSs
8



OO6wikHOBeHHBIE U depeHnanbabie ypasaenus (OY).

O6uwme nonsarusi. OJIY 1-ro nopsiaka.

OO6bikHOBeHHbIE U dhepeHInaNbHbIe ypaBHEHUS 2-T0 MOPSIIKa.

JluneiHbIe HEOAHOPOJHBIC AU(PEepEeHIINATHHBIC YPAaBHEHUS.

Cucrembl TuHEHHBIX TU(dPepeHIIMATBHBIX YPaBHCHUM.

Conep:xaHue NpaKTHYECKUX 3aHATHI

- Pemenue nuddepennmanbHbIX ypaBHEHUHN C pa3IeNsIIOIIUMUCS TEPEMEHHBIMU;

- peuieHue OJTHOPOIHBIX U JIMHEHUHBIX YPaBHECHUN;

- pemieHue audQepeHuanbHbIX ypaBHEHUNH 2-TO MOPSAIKA, JOMYCKAIOMIUX MOHUKCHHE
MOPSI/IKA,

- pelieHre JUHEWHBIX Au(QepeHInanbHbIX YPaBHEHUNH 2-T0 MOpsAKa ¢ MOCTOSHHBIMU
KOd(UIMEHTAMH U CIICIIUAIBHOM MPaBOil YacCThIO;

- pelIeHre CUCTeM JMHEHBIX U depeHInalbHbIX YpaBHEHUH.

CamocrosiTesibHas padora

- M3y4YeHHE MATEepPHAIOB JEKIMOHHBIX 3aHITUNA, PEKOMEHJIOBAaHHOW JHMTEpaTyphl U
HMCTOYHHKOB;

- IOATOTOBKA K MPAKTUYECKUM 3aHATHUSM;

- MMOJITOTOBKA JIOMAIITHUX 3aJ]aHUM U BBITIOJIHEHUE CAMOCTOSTEIIbHON PabOTHI.

Tema 4 @yHk1uM MHOTUX epeMeHHbIX. Teopus moJs.

Omnpenenenue (GyHKIMU JBYX IEpEeMEHHBIX. ['eoMeTpudeckas UHTepIperanus QyHKIUN
JIByX IEPEMEHHBIX.

JIuaum ypoBHs. O600111eHre Ha (YHKLIUHU IPOU3BOJIBHOTO YUCIIA TIEPEMEHHBIX.

YacTHble MPOM3BOAHBIE (QYHKIMHA MHOTHUX MEPEMEHHBIX M UX T€OMETPHUUYECKHH CMBICIL.
HuddepenurpyeMocTs GYHKIHI MHOTHX TIEpEMEHHBIX.

Hocrarounoe ycnoue auddepenuupyemoctu. IlepBoiii muddepennman GyHKIUN
HECKOJIbKUX NEPEMEHHBIX U €0 IPUMEHEHNE B PUOIMIKEHHBIX BEIUMCIICHUIX.

YacTtHble pou3BOIHbIE CI0KHOW PyHKIMU. [Tpon3BoaHAs 110 HaNpaBIEHHUIO.

I'panueHT QyHKIMM U ero CBOMCTBA.

YacTHble MPOU3BOJHBIE BBICHIUX MOPSAKOB. DOPMYIHPOBKA TEOPEMBI O MEPECTAHOBKE
nopsiika qudQepeHupoBaHusl.

Heobxonnumoe yciaoBue 3KkCTpemMyMa.

JlocTaTouHble YCIOBUS MakCUMyMa M MUHUMyMa. Bbinykible (yHKIMM MHOTHX
NEPEMEHHBIX.

Teopembl 00 »KCTpeMyMax BBINYKIbIX (QYHKUUH. YCIOBHBI AKCTpeMyM (QYyHKLIUHU
MHOTMX IIepeMeHHbIX. Merton wmHoxurenen Jlarpanxka. I'eomerpuueckas HMHTEpIpeTanus
HE00XO0IMMOTO yCIIOBHS JIOKATbHOTO YCIOBHOI'O SKCTpEMyMa.

JlocTaTOuHOE YCIIOBHE JIOKAJIBHOIO YCIOBHOTO 3KcTpeMyMma. HaxoxxneHue HanOosbIInX
U HaMMEHbIIUX 3HAYEHUH (YHKIMHA HECKOJIBKUX MEPEMEHHBIX B 3aMKHYTOH OrpaHHMYEHHOMN
obnacTH.

@DYHKIMM HECKOJBKHUX NEPEMEHHBIX B 3a/ladaX dKOHOMHMKH. ONTHMM3ALMOHHBIE 3a1a4U
Ha OCHOBE MPOM3BOACTBEHHBIX (pyHKUMH. [loHATHE O METO/Ie HAMMEHBIINX KBAJPaTOB.

Coaeprxanue NPAKTHYECKUX 3AHATHH

- Briuncrienne 4acTHBIX IPOU3BOJHBIX (PYHKIIMI MHOTHUX MEPEMEHHBIX;

- yacTHbIe AU depeHnnansl U noaHbIi 1uddepeHuan GyHKIUT MHOTUX NTEPEMEHHBIX;

- IpOU3BOIHbIE U AU depeHInabl CI0XKHOW QyHKINY;

- IPOU3BO/IHAS IO HaIpaBJieHUI0. ['paaueHT. JINHUN ¥ MOBEPXHOCTH YPOBHS;

- BBIYHMCIIEHUE POTOPA, JUBEPIreHIIUH MOJS;

- IPOBEPKA COJIEHOM1aJIbHOCTU BEKTOPHOI'O TIOJIS;

- pelleHre 3a1a4 MEeT0/10M HAaUMEHbIIINX KBAJApPaTOB.

CamocrositeibHas padora



- M3y4YyeHHE MaTepHaJIOB JIEKIMOHHBIX 3aHSITUH, PEKOMEHIOBAHHOW JIUTEpaTypbl U
HMCTOYHHUKOB;

- IOATOTOBKA JIOMAIIIHUX 3a/1aHUi ¥ BBIIIOJIHEHNE CAMOCTOATEIbHOM paboThI;

- MOATOTOBKA K UTOTOBOM KOHTPOJILHOU paboTe.

5. UHaukaTopbl JOCTH:KEHHMS] KOMIIETEHUMH W (POH] OIEHOYHBIX CPEeICTB IS
TeKyllero KOHTPOJISI yCIeBaeMOCTH, NMPOMEKYTOYHOI aTTeCcTAllUM MO MTOraM OCBOEHUS
AUCHHUIIMHBI

[IpenogaBatento, Ajig MPOBEPKU CHOPMUPOBAHHOCTH Y 00yUYaIOIIUXCSI KOMIIETEHIUH 110
AUCHUIINIMHE, MPEAOCTABIIACTCA IIPaBO BBIGI/IpaTb Pa3HOYPOBHECBLIC 3aJaHHd II0 CBOCMY
YCMOTPEHHUIO.

5.1. HWuaukatopbl [JAOCTH:KEHHS KOMIIETEHUMH Ha Ppa3jIMYHbIX JTamax Mx
¢popmupoBanus

Ornenka
No [ToporoBsrii . .
i Kommerenmnuu (y HOBACTBOPHTED [IponBunHyTHII Bricoknii
(xoporiro) (oTmuumHo)
HO)
1 YK-1 CrnocobeH OCyIIeCTBIATh TIOMCK, KPUTHYECKHH aHadW3 M CHHTE3
uH(hOpMaIK, TPUMEHATh CUCTEMHBIH MOIXOJ sl pEIIeHUs TIOCTaBICHHBIX 3a7a4
3HaTh MIPUHLIMIIBI OO6yuaromuiicst OOyuarommiics OO0yuaromuiics
cbopa, oTOOpa U | IEMOHCTPHUPYET JEMOHCTPHUPYET J€MOHCTPUPYET
00001IeHus TI0X0€ 3HaHUE | 3HAHHE OTIIMYHOE  3HAHHE
uH(popmanuu, HE0OXO0IUMBIX MPUHIIUIIOB OpUHIMIIOB  cOopa,
METOAUKH MPUHIHAIIOB cOopa, | coopa, oTdopa u | orbopa m 00001IIe-
CHUCTEMHOTO otbopa U | 0000mmeHus HUS WHpOpMaIUU ¢
MoaXxo/a, 00001IeHHS uHpopManMM  C | IOMOIIBIO MaTema-
UCIIOJB3YS nHhopManuu C | TOMOIIIBIO TUYECKOTO armapara
MaTeMaTHYeCKH | IOMOIILIO MaTEeMaTHYECKOTO | U METOTUKA
W ammapar Ui | MaTeMaTH4YecKOro | ammapara. CHUCTEMHOTO
peteHust armmapara. MOJIX0/1a IS
npodeccruonans pelieHus
HBIX 33]1a4. npoeCCHOHATBLHBIX
3azad.
Ymernb aHanus3upoBath | [lnoxo yMeeT | YMeer OTnau4HO YMEET
U CHUCTEeMaTHU3U- | aHATTU3UPOBATH CaMOCTOSITENILHO | CAMOCTOSITENILHO
poBaTh pa3HOPOIHBIE aHAJTM3UPOBATh H | aHAIM3UPOBATH u
Pa3HOPOIHBIE TaHHBIE U | CUCTEeMAaTHU3UpPOBA | CUCTEMATU3UPOBATh
JTaHHBIE, OIICHUBATH Th Pa3HOPOJHBIE | pA3HOPOIHBIC
OILICHUBATH 3¢ (HEeKTUBHOCTh JaHHBIS U | JaHHBIC U OLICHUBATH
3¢ PEeKTUBHOCTD | MIPOIEAYp aHaIu3a | OLICHUBATh 3¢ pexTUBHOCTH
nporesyp C HCHOJb30BaHUEM | 3(pPeKTUBHOCTH IpoLeayp aHamm3a
aHam3a MaTeMaTHYECKOTO | TPOIEIYp npodaem "
npooem u | anmapara. OleHka | aHamu3a C | IPUHSATUS pEIIeHUN
MIPUHATHSA s¢dexTuBHOCTH UCIIOJIb30BaHWEM | B MpodeccroHallb-
pelieHui B | HEBBICOKasI. MaTEeMaTHYECKOTO | HOM JeATENBHOCTH C
npodeccuoHab armapara. WCTIOIb30BaHUEM
HOI MaTEeMaTHYeCKOTO
JeSITeITbHOCTH. armmapara.
Baaners | HaBbIKaMu OO6yyarommiics OObyyarommiics OObyyarommiics
HAYYHOTO JIEMOHCTPHUPYET JEMOHCTPUPYET JIEeMOHCTPHPYET
MOKCKA U | IUIOXO€ BIaJIeHUE | JIOCTaTOYHOE npodeccuoHaIbHOE
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MIPAKTHUYECKOU
paboThl c
MH(POPMAIIMOHH
BIMU
WCTOYHHUKAMHU;
METOJIaMU
TPUHSITHS
peleHui c
MIOMOIIBIO
MaTeMaTH4eCKO
ro anmnapara.

HaBBIKaMU
HAYYHOT'O [TOMCKA U
MIPaKTUYECKOU
paboTHI ¢
MH(POPMALMOHHBIM
U UCTOYHHKAMH,
UCHOJb3YS
MaTeMaTHYECKHUM
anmapar.

3HaHUE HaBBIKOB
UCIOJIb30BaHUS
METOJI0B
NPUHSITUS
peLIeHui c
MTOMOUIBIO
MaTEMaTHYECKOI 0
anmapara,
BJIa/ICHUE
HaBbIKaMU
HAy4yHOro IIOMCKa
U TPaKTHYECKOH
paboThI c
MH(OPMALIMOHHBI
MU UCTOYHUKAMH.

BIIQ/ICHUE HABBIKAMU
HAy4YHOTO MOUCKA U
[IPAaKTUYECKON
paboThI C
MH(POPMALIMOHHBIMH
HUCTOYHUKAMU;
MEeTOAaMH IPUHSATHUS
pelLIeHHH,
UCIIOJIB3YS
MaTeMaTUYeCKUI
anmnapar.

OIIK-1 CnocobeH MpUMeHSTh €CTeCTBEHHOHAYUYHBIEC U OOIIEHH)KEHEPHBIE 3HAHUS,

2 METOJIbl MaTeMAaTUYECKOrO0 aHaliu3a W MOJCIMPOBAHUS, TEOPETUUYECKOTO U
HKCIIEPUMEHTAIHOTO UCCIIEIOBAHUS B TPO(HECCHOHATIbHON IeATEIbHOCTH

3HaTh OCHOBBI OO6yuatonmiics OOyuarommiics OOyuaronmiics
MaTEMaTHKU U JEMOHCTPHUPYET JEMOHCTPHUPYET JE€MOHCTPUPYET
METO/IOB IJI0XO€ 3HAHUE JIOCTaTOYHBIE rIIyOOKHE 3HAHMS
MaTEeMaTHYeCKOT | MUHUMAIbHO 3HAHUS OCHOB OCHOB MaTeMaTHKH,
0 HEOOXOIMMBIX MaTEMaTHUKH, JTUHEWHOU anreopsl,
MOJICTIUPOBAHUS. | OCHOB JTUHEHHON METOJIOB

MaTEeMaTHUKH, anreopsl, MaTeMaTU4eCKOro
TUHEHHOU METOJIOB aHanms3a.
anreOpbl, METOJIOB | MAaTEMAaTHYECKOTO

MaTeMaTUYECKOro | aHaJIM3a.

aHaJIM3a.

Ymernb camocrosTenbHo | [1noxo ymeer YMmeer YMeeT OTIINYHO
pemiath pemiaTh CaMOCTOSITEJIbBHO | CAMOCTOSTEIILHO
CTaHJapTHbHIE MUHHUMAaJIBHO pemarb pemarb
npodeccuoHalibH | HE0OXO0AUMbIE CTaH/apTHbIE npodeccuoHanbHbIe
bI€ 337]a4H C CTaHJapTHbIE npodeccuoHanbH | 3a/1a4M C
MIPUMEHEHUEM npodecCuoHaANbHBIC | bIE 3a/1a4U C MpUMEHEHHUEM
€CTECTBEHHOHAY4| 3aJ1ayu C MIPUMEHEHUEM €CTECTBEHHOHAYYHbI
HBIX U MIPUMEHEHUEM METO/IOB X U
OOIIeMH)KEHEPHBI| METOJIOB MaTEeMaTHYECKOTO | OOLIEMHKEHEPHBIX
X 3HAHUH, MaTEMaTUYECKOTO | aHAJIN3a U 3HaHWI, METOJIOB
METO/IOB aHanu3a u JUHEWHOU MaTeMaTu4yecKoro
MaTeMaTHYeCKOT | TUHEHHOW anredpsl. | anreopsl. aHaNIM3a, JMHEUHOU
0 aHanu3a u anreOpsl U
MOJICIIMPOBAHUSI. MOJICIIMPOBAHUSI.

Baaners | HaBbIKaMu OO0yyarormmiics OO0yyarommmiics OObyyarommmiics
TEOPETHYECKOTO | IEMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPUPYET
" MJI0X0€ 3HAHUE CIOCOOHOCTH B YBEPEHHOE U
AKCTIEPUMEHTAJTb | HABBIKOB JIOCTAaTOYHOM po¢eCCHOHATBHOE
HOTO TEOPETHUYECKOTO U | CTENIEHU C BJIaJICHUE HaBbIKaMU
HCCTIe0OBaHUS AKCTIEPUMEHTAIBHO | TTIOMOIIBIO TEOPETUIECKOTO U
00BEKTOB ro Ucclea0BaHus MaTE€MaTUYeCKOro | HKCIEPUMEHTAILHOT
npo¢eCcCuOHAIBH | 00BEKTOB MOJICIIUPOBAHUSA | O UCCIIEAOBAHMS
Oif esITeNIbHOCTH. Mpo(ecCHOHAIbHO | penIaTh 00BEKTOB
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i 1eATENIbHOCTU C | IPOeCCHOHATIBH | MTPO(EeCCHOHAIbHON
TIOMOIIBIO bI€ TMIPUKJIQJIHBIE | ACATEIBHOCTH C
MaTeMaTHYECKUX 3aJauu. HOMOMIBIO

METOJIOB ISt MaTeMaTHIeCKUX
pereHus METOOB PELICHHUS
MIPUKJIIaTHBIX NPUKJIaJHBIX 3a/1a4.
3aad.

5.2. ®OoH/1 OLIEHOYHBIX CPEACTB JUCHUIINHBI, OTPAKAIOIIUIA dTAanbl (popMUPOBAHMS
KOMIIeTeH Ui

5.2.1. TunoBble KOHTPOJIbHBbIE 3aJJaHUsI U MAaTepPUAJIbl, He0OX0AMMbIe JJIsl OIleHKH
3HAHMH, yYMeHMii, HABBIKOB, XapPaKTepU3YWIIUX 3Tanbl (GOPMUPOBAHMS HHIMKATOPOB
JOCTHKEHHUS KOMIIETEHIIUN 10 NAHHOM JUCHHUILINHE

a) KOHTPOJIbHbIe PadoThI 32 ceMecTp Ne2

1. Konmponavuas paboma Nel :

1. HaiiTu HeonpeieIeHHbIN UHTErPajl METOA0OM MHTETPUPOBAHUS 110 YaCTIM

[(2x—1)-cosxdx

2. HaiiTu HeonpeneaeHHbIH HHTETPAJl METOJAOM 3aMEHbI IEPEMEHHON

I\/4+Inx

X
3. HaiiTu onpenieneHHbIN UHTETPal, CIeIaB TPUTOHOMETPUUECKYIO 3aMEHY IIEpEMEHHOM

dx

1
sz- 1-x2dx.
0

4. BpruucnuTh miaomas GUrypsl, orpaHU4eHHON rpadukoM QyHKIUU
y:4—x2, y=x2—2x.
2. Konmponvnas paboma Ne2:

y

1. Pemnts ypaBaenue Xy = yln=.
X

2. Haiitu o01iee penienue ypaBHeHust 2Xy”" = y".

3. Haiitu 9acTHOE pelieHue ypaBHeHust y-y" = (y’)z, yIOBJIETBOPSIOIIEE HAYAIBLHBIM
yenosusim y(0)=1, y/(0)=1.

3+y3+9xy.

4. ccneoBaTh Ha SKCTPEMyM (PYHKIIHIO Z = X
00 nZ
5. UccneoBaTh Ha CXOAUMOCTD PSIL Y —
n=13n
3. Koumponvras paboma Ne3:
1. lana ¢pyukmus z = eX2 -y

Haittu:

1) nonuerit muddepeniman dz;

0%z 0 Y .0 27

ox2’ oy oxoy

2. Nana pyHkmus Z = X2 + Xy + y21/1 nBe Touku A(1; 2),n B(1,02; 1,96)

1) Haiitn npubnmxénHoe 3HaueHne JaHHOW pyHKuuu B Touke B, nucxozs us e€ Tounoro

3HAUCHHS B TOUKE A W 3aMeHsisl mpupaiienue Az nuddepeniuaiom dz.
2) CocTaBUTh YpaBHEHHUE KacaTEIbHOM IIIOCKOCTH K MIOBEPXHOCTH Z B TOUKE

C(X0,Y0:2p) -

2) YaCTHBIC MPOU3BOJHBIC BTOPOT'O IMMOPAAKa
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3. laubl GyHKIMA Z = 2x3 +24/x— y2 Touka M (2,1) uBextop & =2i +~/5]
Haiitu:

1) grad z B Touke Mo;

2) npou3BOIHYIO B Touke Mo 1o HampaBiieHHIO BEKTOpa &.

4. UccnenoBaTh Ha SKCTPEMYM (DYHKIHIO Z = xS + 8y3 —6Xxy+5.

0) 3a1aHNs VI CAMOCTOSAITeJIbHOM PadoThI:
0 (_ 1)n
1. ViccnenoBaTh Ha CXOAMMOCTD Psif ), ~———.
n=1 N
X"
2. Haiiti 06:1aCTh CXOIUMOCTH CTEIICHHOTO psijia Z— .
n:1n2n
3. Haiitu oGiee pemenune ypasHenus: Y + 6y’ +9y =0.
0,5
4. BBIYUCIIUTH ONPEAEICHHBIN HHTErPa j In(1+ X2)dX ¢ Tounoctso g0 0,001.
0
5. IIpoBepuTs, ABIAETCS JIU BEKTOPHOE I10JIE

F(X,Y) = (2X+ y2)i +(2y+x2) ] + (22 + Xy)k COICHOMIATBHEIM MM MOTCHIHATBHBIM. B
clly4yae TOTCHIUAIbHOCTH HAWTH €ro MOTSHIIUAI.

B) NepevyeHb BONMPOCOB K IK3aMeHY

1. IlepBooOpa3zHass M HeompeneneHHbIH uHTerpan. OOume MnpueMbl OTHICKAHMS
HEONPEIEIEHHOT 0 UHTErpasa.

2. NHTerpupoBanue JpoOHO-palliOHATIBHBIX (DYHKIIMH.

3. MnTerpupoBanue uppanoHalIbHbIX (PYHKINMI.

4. aTerpupoBaHie TPUTOHOMETPUUYECKUX (YHKINH.

5. [loacranoBku Ditnepa.

6. OmnpeneneHublii nHTerpan PuMana. 3agauu, NpUBOAAIIME K IOHATHIO HWHTErpaja
Pumana.

7. Omnpenenenne uHTerpaina Pumana, kputepuii Komm ero cymiecTBoBaHus,
HEO0X0/IMMOE YCIIOBHE HMHTErpupyeMocTH (QyHKuuu 1o Pumany. J[loctaTouHsle ycnoBus
UHTErpupyemMoctu GyHKIuU o Pumany.

8. Murerpansuble cymmbl JapOy, ux cBoiictBa u Teopema JlapOy.

9upyemoct QyHKIMH 110 PruMany 1 ero ciencTBus.

10. CoiicTBa OIIpeIelIEeHHOI 0 UHTErpala.

11. HepaBeHcTBa JU1s MHTErpajga U TEOPEMBI O CPEAHEM Il MHTErpaia.

12.  JIuddepeHuupoBanue HHTErpaja ¢ I[EPEMEHHBIM  BEPXHUM  IPEIEIIOM.
Cy1ecTBOBaHHE NTEPBOOOPA3HBIX.

13. ®opmyna HMHTErpUpOBaHUs IO YacTSIM M 3aMEHA IEPEMEHHON B OIPENEICHHOM
UHTETpae.

14. Ilpumenenus uHTerpana Pumana: [ivHa MyTH, IUIOLIaAb KPUBOJIMHEHHONW Tpaneuun
1 00BbEM Tejla BpalleHHUs.

15. Tlonatue o HeCOOCTBEHHBIX HHTerpayiax. lIpumepsl BBIUMCIEHHS HECOOCTBEHHBIX
MHTETPaJIOB.

16. YucnoBoil psa u ero cymma.

17. Kpurepuit Komm cxogumocTH psa.

18. HeoOxoauMblIii MpU3HAK CXOAUMOCTH psizia.

19. AGcomoTHas CXOAUMOCTh. KpuTepHii CX0AMMOCTH HEOTPHUIIATEIILHOTO Psija.

20. Teopema cpaBHeHus 114 panoB. [IpuzHak cxonumoctu Beliepmrpacca.
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21. IIpuznaku cxomqumocTtu Ko u JlamamoGepa.

22. CnenunanbHas TeopeMa Komm 11 psaoB, ee cleAcTBHE.

23. Paznosxenue B psi OKCIIOHEHITUATBHON (PYHKITUH.

24. TIpuznaku cxogumoctu Jupuxie, Ademns u JleliOauna.

25. CBoiiCTBa CXOAUIUXCS PAJIOB: COUYETATENILHOE U IEPEMECTUTEIIBHOE CBOKCTBA.

26. AGCOIIOTHO M YCIOBHO cxojsmuecs psaasl. Teopema Pumana.

27. YMHOXKEHUE PAJLIOB.

28. OObikHOBeHHBIE au(pdepeHInanbHbIe ypaBHEHHS. TeopeMbl O CYIIECTBOBAHUU U
€/IMHCTBEHHOCTH.

29. O6bikHOBeHHBIE MU depeHInaTbHbIe YpaBHEHUS 1-TO mOpsIKa.

30. IuddepenunanbHble ypaBHEHUs ¢ pa3IesSIOLMMHUCA IEPEMEHHBIMHU.

31. O6bIkHOBEHHBIE qU(PepeHINATbHBIC YPaBHEHHS 2-T0 MOPSIKA.

32. JIuneitabie nuddepeHaIbHBIX YPAaBHEHHH 2-TO TTOPSIIKa.

33. Jluneitnble auQQepeHnnanbHbIX YpaBHEHUH 2-TO TOpPSJIKa C TOCTOSHHBIMU
K03 pULIMEeHTaMU U ClIeLaIbHON MPaBOH YacThIO.

34. Jluneiinbsie HEOAHOPOIHBIE MU PepeHnnaNbHbIe ypaBHEHHUS.

35. Cuctembl TMHEWHBIX AU(dEepeHInaTbHbIX YPaBHEHHIHA.

36. [lonsTre GyHKINI MHOTHUX ITEPEMEHHBIX.

37. Ilpenensl pyHKIMIT MHOTUX TiepeMeHHBIX. [[OBTOpHBIE MTpenebl.

38. Ompenenenue muddepennmana GyHKIUA MHOTHUX BEIISCTBEHHBIX TEPEMEHHBIX B
TOYKE U €r0 €IMHCTBEHHOCTb.

39. IuddepeHnnan u 4acTHbIE TPOU3BOAHBIC (DYHKITHH.

40. OcHoBHbIE TeopeMbl aupdepeHuInanbHOr0 UcUUcieHuss (QyHKIUE MHOrHX
NIEPEMEHHBIX

41. Teopema 0 paBeHCTBE CMELIAHHbBIX YaCTHBIX IPOU3BOIHBIX.

42. TIpon3BOAHbIEC BBHICIINX NOPSIAKOB (DYHKIIMH MHOTHX ITIE€PEMEHHBIX.

43. ®opmyna Teitnopa 11 pyHKIMI MHOTUX HEPEMEHHBIX C UHTETPAJIbHBIM OCTaTKOM.

44, ®opmyna Teinopa mnsa (GyHKIMA MHOTHMX TEPEMEHHBIX C OCTaTKaMH B (opme
JlarpHka u nieaHo.

45. JlokanbHble 3KCTpeMyMbl (QYHKIMI MHOrMX nepeMeHHbIX. Heobxoaumoe ycioBue
BHYTPEHHETO JIOKAJIbHOTO YKCTPEMYMa.

46. JlokanpHble SKCTPEMyMbl (PYHKIMI MHOTHX NepeMeHHbIX. JlocTarouHoe ycioBue
BHYTPEHHETO JIOKAJIbHOTO SKCTPEMYMa.

47. Ilpon3BoHas Mo HampaBiIeHUIO. [ paueHT.

48. JIuHuM ¥ TOBEPXHOCTH ypoBHsL. I'paduk QpyHKIIUM.

49. CxanspHoe nozne. BekropHoe mose.

50. Porop, auBepreHyu moss.

51. IIpoBepka coneHOMIATbHOCTA BEKTOPHOTO MOJIA.

52. ®yHKINN HECKOJIBKUX IIEPEMEHHBIX B 337ja4aX YKOHOMUKHU.

53. OnTuMH3alMOHHBIE 33]Ja4d Ha OCHOBE MPON3BOJCTBEHHBIX (PYHKIIHM.

54. MeTos1 HAaUMEHbBIINX KBaJAPATOB.

5.3. MeToanyeckue MaTepuaJibl, ONpeaesiioliue Npoueaypbl OlleHUBAHUS 3HAHUI,
YMeHHUii, HABBIKOB

Kpumepuu oyenusanus pabomul 06yyaowuxcs Ha NPAKmMuYecKux 3aHAmusx

[Tomaya omeHku mpenoAaBaresis CTYJIEHTaM JOJDKHA COOTBETCTBOBATH CIEAYIOIIUM
KPUTEPUSIM:

— Tpeyiaraemasi OleHKa JI0JDKHA OBITh JIOTUYECKH 0OOCHOBAHHOW, KOHKPETHOM, YETKOM,
SICHOM ¥ HEJBYCMBICIICHHOM;

— OIIEHKa JIOJDKHA NPOM3BOIUTHCS B TO3UTUBHOM aTMocdepe, crocoOCTBYOMIEH
Pa3BUTHIO JOBEPHS U B3aMMOTIOHUMAaHUS MEXTy MPernojaBaTesieM U 00yUJatonuMuUCs;
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— IPEeIMETOM OLIEHKHU JIOJKHA BBICTYTNATh TEKyIlas padoTa o0ydaroerocs B ayJUTOPHH,
€ro KOHKPETHBIC BBICKA3bIBAHMSI WM JCUCTBUS, YMEHUS U HABBIKH, CIIOCOOBI B3aUMOICUCTBHUS C
JIPYTUMH 00YyYaroIMMHCS;

— MNPEeIMETOM OLIEHKH HE MOTYT BBICTYNAaTh OCOOCHHOCTH BHEIIHOCTH WM JIMYHOCTH
00yyJaromuxcs;

— KPUTHYECKHE 3aMCUaHUsl JOJDKHBI OBITh KOHCTPYKTUBHBIMH M HAIIPABJICHHBIMU Ha
dbopMupoBaHue, pa3BUTHE M COBEPUICHCTBOBAHHWE Y OOYYalOHIMXCA HEIOCTAIIUX WU
HEJIOCTATOYHO MOJIHO CPOPMHUPOBAHHBIX KOMIICTCHIIN;

— OLIEHKA JOJDKHA OBITh MOHATHOM 00ydYarolieMycsi, PeI0CTaBIATbCSI B COOTBETCTBUU C
€ro HMHJIWBHIYATbHO-TICHXOJOTUYECKIMH OCOOCHHOCTSIMH ¥ CIIOCOOAMH  BOCHPHSITHS U
nepepaboTku Bxoadieil nHpopMmauu. [ 3Toro npernoaaBaresto BaKHO BbIICHUTh, HACKOJIBKO
MPABUIILHO OOYYAIONIUIICS TIOHSJI JaHHYIO €My OILIEHKY, HACKOJILKO OH C HEW COTJIaceH I He
COIJIaceH, Kak OH K HEeil OTHOCUTCSI.

Kpumepuu oyenxu xkonmponvHuvix pabom:

«5» 6aJJI0B BBICTABIISIETCS O0YUaIOLIEMYCsl, €CIIM MOKa3aHbl MPOYHbIE 3HAHUS OCHOBHBIX
METO/IOB M3y4aeMOU MpeIMETHON 00JaCTH, pelIeHUe 3a7a4 JOTUYHOE, OTJIIMYAETCS TIIyOHMHOU U
MOJIHOTON PACKPBITUSI TEMBI; O0yUYaIOIIUICS BIAJCeT TEPMUHOIOTUYECKUM amlnaparoM; JeyaeT
BBIBOJIBI U 00OOIIEHUS, TaeT apryMEHTHUPOBAHHBIC OTBETHI, TPUBOJUT JI0KA3aTEILCTBA TaM, TJE
3TO TpeOyeTcs.

«4» 6aju1a BBICTABISICTCS O0YdYaIONMIEMyCs, €CIIM TOKa3aHbl 3HAHUS OCHOBHBIX METOJIOB
U3y4aeMol NpeaMeTHOW O0OJacTH, IMOCTABIEHHBIE BOIPOCHI PACKPBHITHI JAOCTATOYHO IOJIHO,
00yJaroIIuiics BIIaJCeT TEPMUHOJIOTHICCKUM amapaToM; JeNaeT BBIBOJILI M O0OOIICHMS, TaeT
apryMEHTUPOBAHHBIE OTBETHI, OJHAKO HE BCE BOIMPOCHI PACKPHITHI MOJHOCTHIO, HE BCEraa
MIPUBOSTCS] UCUEPIIBIBAIOIINE IOKA3aTEIIbCTBA.

«3» 6aJji1a BBICTABISAETCA 00YYarOIIEMYCsl, €CJIU OTBETHI MOKA3BbIBAIOT HEKOTOPOE 3HAHHE
METOJIOB HM3y4aeMOW MPEIMETHOW 00JacTH, BOMPOCHI PACKPHITHI HEIOCTATOYHO TIIyOOKO W
MOJIHO; HEAOCTAaTOYHbl YMEHHUS [aBaTh apryMEHTHPOBAaHHBIE OTBETHI U  MPHUBOJIUTH
JIOKa3aTeNIbCTBA; HEJOCTATOYHO CBOOOJHO BJIQJCHHE TEPMHHOJOTHMUYECKHM  ammapaToM,
HapylleHa JOTUYHOCTh U MOCIEA0BATENIbHOCTh OTBETA.

«2» ©0ajuia BBICTABJISETCA, €CIM OOHApPY)KMBAETCS HE3HAHME METOJO0B H3y4aeMoil
MpeIMETHOM 00NacTH, OTBET, OTINYAETCA HErTyOOKUM PAcKPBHITUEM TE€MbI; HE Pa3BUTO YMEHHUE
JlaBaTh apryMEHTHUPOBAHHbBIE OTBETHI, OTCYTCTBHE JIOTHUHOCTHU U TIOCIIEI0BATEIIHHOCTH.

Kpumepuu oyenxu pe3ynomamos evinoninenus: 3a0anutl 0jisi CamocmosamensHol pabomsi

— OLIEHKA «3aUTE€HO» — OOYYaIOIIUUCS CyMeNl CaMOCTOSITEIbHO pa3o0paThcs B 3ajavax,
MPEJIOKEHHBIX B CaMOCTOSITENILHON paboTe W, OmMpasch Ha M3YYEHHBIM paHee Y4eOHBII
MaTtepHal, MPeAJIOKUTh KOHKPETHBIE PEIICHNUS;

— OLIEHKA «HE 3aYTeHO» — OOYyYaloUIUiiCsS HE CyMeNl CaMOCTOATEIhHO pa3o0paThCsl B
3a/1auax; MPOBEACHHBIM WM aHaM3 OKa3aJiCs TOBEPXHOCTHBIM; OOydYaromuMcs He ObUIH
MpEeAJIOKEHbl BapUaHThl BO3MOKHOTO PEIICHMs 3a/lay; OH HE CMOT CBS3aTh MPEAJIOKEHHBbIE Ha
CaMOCTOSTENIbHO paboTe 3aaud ¢ M3y4aeMbiM YYeOHBIM MaTepuajoM; TMPEIJIOKEHHbBIS
00y4JarmUMCs MEphl MO Pa3pelIeHUuI0 MPOOIEMHON CHTyallul HE SIBISIOTCS PEICBAHTHBIMU;
0o0ydJaromuicss HE CMOT TIPEMIOKHUTh KOHKPETHBIE MEPhl 10 Pa3peIICeHUI0 MPOOJIeMHON
CUTYaIlUH.

Kpumepuu oyenxu pezynemamos sxzamena

— OlIEHKAa «OTJIMYHO» — OOYyYalolUics JIEeMOHCTPUPYET TIIyOOKHe 3HAHWS MaTepuaia
y4eOHON TUCHUIIIMHBI U JIOTHYHO €Tr0 H3JIaraeT, CBOOOTHO OPHUEHTHUPYETCS B TEOPETUUYECKUX
KOHIEMIIUSAX U UX aBTOPCTBE, BIAJEET MPOPECCHOHATHHON TEPMUHOIIOTHUEH, JIeTaeT OTCHUIKU K
npoeCCHOHAIBHONW ~ JUTEpaType ¥ JAPYIMM  HCTOYHHMKAM, YETKO BHJAWT H  MOXET
MPOJIEMOHCTPUPOBATH CBA3b C JAPYIMMH pa3/ieJlaMd JIUCUUIUIMHBI, YBEPEHHO OTBEYAeT Ha
BOIIPOCHI, YMEET YBSA3aTh TEOPETUUECKHE IMOJOKECHUSI C PAKTHKOM.

— OIIEHKa «XOpOIIOo» — OOYyYaroUIUiics NEMOHCTPHUPYET TBEpHAble 3HAHUA MaTepuasa
y4eOHON AUCIUIUITMHBI M JIOTUYHO €T0 M3J1araeT, 3HaeT OCHOBHBIC TEOPETUUYECKUE KOHIICTIIINH 1
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WX aBTOPOB, XOpOIIO 3HAKOM C OCHOBHOW JIMTEpaTypoH, BiameeT NpodeccHoHaTbHON
TCpMI/IHOHOFHeﬁ, CHOCOGCH OTBCUATh Ha IIOCTABJICHHLIC BOIIPOCHI, HC OOMYyCKad IIPpU STOM
CYILLIECTBEHHBIX HETOYHOCTEH, B LIEJIOM YMEET YBSI3aTh TEOPETHUUECKHUE 3HAHUS C MPAKTUYECKUMU
pELICHUSAMU.

— OLEHKa «YyJOBJIETBOPUTEIbHO» — OOyYaroIIUNCs JAEMOHCTpUpYyeT Oa30Bble 3HAHMUS
MaTepuaia y4eOHON JMCHIMILIMHBI, JOMYCKAeT ONIMOKHM M HETOYHOCTH B €r0 HW3JI0KEHUH,
HEYBEPEHHO OPHUEHTHPYETCS B MNPOQPECCHOHANbHOW TEPMHHOJOTMM W HCTOYHUKOBOH 0a3ze,
UCIIBITHIBACT OHpeI[eJIéHHBIe TPYAHOCTHU B YBA3ZKC TCOPCTUUCCKOTO MaT€puajia C NpaKTUICCKUMU
pEIICHUSMHU.

— OLIEHKA «HEYJOBJIETBOPUTEIBHO» — OOydYaIOUIMiiCA IEMOHCTPHpYET ciiaboe 3HaHHE
OCHOB MarepHajia yueOHOW NUCHUIUIMHBI, JOMYCKAET CYUIECTBEHHbIEC OMIMOKA U HETOYHOCTH B
€ro U3JIOKEHHWH, IUJIOXO BIaAeeT MNpo(pecCHOHATBHOW TEPMHMHOJIOTHEH, HE 3HAKOM C
OOJIBIIMHCTBOM TEOPETUYECKUX KOHIICTIIUA M HMX aBTOPCTBOM, CJIa00 OpUEHTHpYETCS B
WCTOYHHKOBOM 6336 JUCHUIIIIMHBI, HC CHOCO6CH OTBCTUTH Ha IIOCTABJICHHBLIC BOIIPOCHI I10
CYILECTBY, HE YMEET YBsI3aTh TEOPETHUECKUE 3HAHUS C MPAKTUYECKUMHU PEIICHUSIMHU.

6. YueOHO-MeTOoAM4YecKoe W HHpoOpMaNUOHHOEe o0ecrnevyeHUe JAUCHUILIMHBI
(BKJII0Yasi CAMOCTOAITEJIbHYIO padoTy)

a) OCHOBHAs JIUTEepaTypa

1. Jlakepuuk A.P. Bricmias maremaruka. Kpatkuit kypc [DaeKTpoHHBIA pecypc]:
yuebHoe nocobue/ Jlakepuuk A.P.— DnekTpoH. TekcToBble JaHHbIe.— Mocksa: Jloroc, 2008.—
528 c.— Pexum nocryna: http://www.iprbookshop.ru/9112.html.

2. UkpsunukoB B.WM. IlpakTukym 1o BbICIIEH MaTeMaTHKe [DIEKTPOHHBIM pecypc]:
yuebnoe mnocobue/ HkpssaaukoB B.M., HIBapu 3.b.— DneKkTpoH. TEKCTOBBIE aHHBIC.—
HoBocubupck: HoBocuOupckuii rocynapcTBeHHbIM TexHuueckuii ynupepcurer, 2011.— 439
c.— Pexum nocryma: http://www.iprbookshop.ru/45424.html.

3. EmenbsinoBa T.B. Jluneitnas anrebpa. Pemienune TUMOBBIX 3amad [DNEKTpOHHBIN
pecypc]: yuebnoe mocobme/ EmenwsnoBa T.B., KombuaroB A.M.— DneKTpoH. TEKCTOBBIE
nanHele.— CaparoB: A Ilu DOp Memma, 2018.— 184 c.— Pexum gocrymna:
http://www.iprbookshop.ru/74559.html.

4. AntunoBa U.A. Marematuueckuii ananmu3. Y.l [DnexTpoHHBI pecypc]: yueOHOe
nocobue/ I.A. Autunosa [u ap.].— DIEeKTpoH. TeKCTOBbIe JaHHbIe.— KpacHospck: Cubupckuit
benepanbHbII YHUBEPCUTET, 2018.— 196 c— Pexum JocTyna:
http://www.iprbookshop.ru/84232.html.

5. AnutunoBa M.A. Marematnueckuii ananu3. Y.II [DnexTpoHHBIH pecypc]: yuebHOe
nocobue/ MI.A. Autunosa [u ap.].— DIEeKTpoH. TeKCTOBbIe JaHHble.— KpacHospck: Cubupckuit
benepanbHbII YHUBEPCUTET, 2018.— 188 c— Pexum JocTyna:
http://www.iprbookshop.ru/84231.html.

6. beikoBa O.H. IlpakTukym mo MaTeMaTHUeCKOMY aHaIM3y [DNEeKTpOHHBIA pecypcl:
yuebHoe mocobue/ beikoBa O.H., Komsrun C.1O., Kykymkun b.H.— DnexTpoH. TekcToBbIe
manHele. —  MockBa:  Ilpomereir, 2014. — 277 c— Pexum  gocryma:
http://www.iprbookshop.ru/30409.html.

0) 10MOJIHUTEIbHAS JIUTEpaTypa

1. UBneBa A.M. JluneiiHas anreOpa. AHanuTHYecKass TeoMeTpus [DIEeKTpOHHBIN
pecypc]: yuebHoe mocobme/ WneBa A.M., Ilpunynkas ILU., Yepubix W.J[.— DnextpoH.
TekcToBble JaHHble.— HoBocubupck: HoBocuOupckuii rocyqapcTBEHHBIM TEXHMYECKUN
yausepcuret, 2014.— 180 ¢.— Pexxum noctyna: http://www.iprbookshop.ru/45380.html.

2. lllmpipua A.M. M30paHHBIC TJaBbI BBICIICH MaTeMaTHKH [DJIEKTPOHHBIH pecypc]:
yueOHOe mocobue/ Ilmpipur A.M., Cémmna B.B., Cempix N.A.— DneKkTpoH. TEKCTOBBIC
nanubie.— Jlunenk: Jlumenkuit rocymaapcTBeHHBbIM TexHudeckuid yHuBepcuteT, ObC ACB,
2016.— 163 ¢.— Pexwum nocryna: http://www.iprbookshop.ru/74400.html.
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3. AnekceeB I'.B. Bricirass matemaTtuka. Teopust 1 mpakTuka [DIEKTPOHHBIN pecypc]:
yuebnoe nocobue st CI1O/ Anekcees I'.B., XonsBun 1.1.— DeKTpoH. TEKCTOBBIE TaHHBIC.—
CaparoB: IlpodoOpazoBanme, Au Ilu Dp Memma, 2019.— 236 c.— Pexum pgocryna:
http://www.iprbookshop.ru/81274.html.

B) HTepHeT-pecypcehbl:

1. www.iprbookshop.ru — asiekTopHHO-OMOITMOTEYHAs CHCTEMA.

7. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHue AU CHUIITUHBI

Jlnisi  BBITIOJIHEHHSI  MPAKTHYECKUX, CAMOCTOSATENBHBIX W KOHTPOJBHBIX — PadoT
MOJTrOTOBJICHBI TIEYaTHbIE MaTEpUalbl, KOTOPBIE COJIEpXKATCA B METOIMYECKO nanke (kadeapa
UH(POPMATUKHA U MATEMATUKH ), HCIIOJB3YIOTCS MYJIbTHMEIUIHBIC pecypchl Kadeaphl U By3a.

JIGKIIMOHHBIE M TMPAKTHYECKHE 3aHATUS NPEANONaraloT KOMIUIEKT MPE3eHTAIlMOHHOTO
000pyI0BaHUS: MYJbTUMEIUA-TIPOCKTOP, HOYTOYK (v [I9BM).

Hcnonp3yemMble IporpaMMsl (7151 TOATOTOBKY U MIPOBEACHUS 3aHATHA):

Microsoft Office 2019 Pro Plus (Word, Excel, PowerPoint, Access, Publisher, InfoPath);
Adobe Reader; ESET NOD32 Antivirus; antiplagiat.ru, Hayunast snextponHass OuOimoTeka
eLibrary.ru

Bbpaysepsi: Google Chrome, Mozilla Firefox, Opera

MenuanpourpsiBarean VLC Media Player, MPV

8. OcobenHocTH 00yUeHUsI JIMI| ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 3/10POBbS

Opranuzanus o0pa3oBaTEIBLHOTO MPOIEcca IS JIUIl C OTPAHUYEHHBIMU BO3MOKHOCTSMHU
3I0pPOBbSI  OCYIIECTBIISIETCSI B COOTBETCTBUU C «METOIUYECKUMH PEKOMEHAAIMSIMH T10
OpraHM3aly 00pa30BaTENbHOIO Mpolecca s HWHBAIMJIOB M JIHUI C OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 3[I0POBBSI B 00pa30BaTENIbHBIX OpraHU3allMsAX BBICHIETO OOpa30BaHMs, B TOM
YHCJIE€ OCHAIIEHHOCTH 00pa30BaTENIbHOIO Mpolecca» MUHUCTEpCTBa OOpa30BaHUSI U HAYKU
Poccuiickoit ®enepauun ot 08.04.2014 r. Ne AK-44/05BH u «Ilonoxenuem 06 oOydeHUU
CTYJEHTOB-UHBAJUJAOB U CTYJAEHTOB C OrPaHUYEHHBIMM BO3MOXKHOCTSMHU  370POBbBS,
yTBepkAcHHBIM pekTtopoM OUY BO «EBpelicknii yausepcutet» ot 20.06.2019 1.

[Togbop m paszpaboTka y4eOHBIX MaTEpPHANOB I OOYYAIOMIMXCS C OTPAaHUYECHHBIMHU
BO3MOYKHOCTSIMH 3/I0POBbsI IPOU3BOAUTCS C YUETOM X UHAMBUAYAIBHBIX OCOOCHHOCTEH.

[IpenycmoTpeHa BO3MOKHOCTb 00y4€HUs IO HHAUBUAYAIbHOMY IpaUKYy.

[Iporpamma paszpaborana 3ameroit 3.H.

PaGouas nporpamma JUCHUILITUHBI pACCMOTPEHA U MPUHATA HA 3aceaHuu Kadeapbl
ot 27.01.2022 1., npotokoit Neb.

JIMCT perucTpanuy U3MeHeHNH U J0NOJTHEeHU I
B pa0o4yio y4eOHYI0 IPOrpaMMy
CocraButeneM BHECEHBI CACAYIOIINE U3MEHEHUSI:

HOMep MIPOTOKOJIa U JaTa 3aCCAaHUA

ConepsxkaHue U3MEHEHUI N
KadeIpbl, M0 YTBEPIKICHUIO H3MEHEHU I

PaGouas Iporpamma JUCLIUIIINHBI Ne 1 ot 28.08.2023
JOTIOJIHEHA U yTBEPXKACHA
PaGouas Iporpamma JUCLIUIIIINHBI Ne 1 o1 29.08.2024

JOTIOJIHEHA U yTBEPXKACHA
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