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PaGouasi mporpamma paccMoTpeHa 1 oji00peHa Ha 3aceanun Kadeapsl [IpukianaHoii
MareMaTHKU U HHPOPMATHKH
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3aB. Kapeapoit Pu3uKH, KaHJ. Pu3.-MaT. Haqu J1. M. Jlonrymms




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
ydeOHOM o1y Ha 3acenannu kagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

[Iporokonm ot 20 . Ne

3aB. kadenpoii 10.A. UsBekos

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefqanuu Kadeapsl [IpukiaaHoi MaTeMaTHKU U HHPOPMATHKA

[Iporokonm ot 20 . Ne
3aB. kadenpoii 10.A. U3BekoB

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

[Iporokon ot 20 . Ne

3aB. kadenpoit 10.A. U3Bexos

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3acefanuu kadeapsl [IpukinanHoil MaTeMaTHKU U UH()OPMATUKH

IIporokom or 20 . Ne
3aB. kadeapoii [O.A. 13BekoB

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM Toly Ha 3acenanuu kadeapsl [IpuknagHoit MaTeMaTHKU U HH()OPMATUKH

[Iporokom ot 20 . Ne

3aB. xadenpoit 10.A. U3BexoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enbto 0cBOEHUS TUCUHUIUIHHBI «MaTeMaTHKay SBIISETCS OpUEHTALMsI Ha o0ydeHue
CTYJICHTOB HCIOJIb30BAHMIO MaTEMaTHUYECKUX METOJIOB TPHU OCYILIECTBICHUH MIPOLIECCOB:
MIPOM3BO/JICTBA, Mepe-/1aduH, pacupeesieHus, npeodpa3oBaHusl, IPUMEHEHHS U YIIPABICHUS
MMOTOKAMH 3JIEKTPUYECKOM SHEPTUU U 3JIEMEHTOB, allapaToB, YCTPOUCTB, CUCTEM U UX
KOMITOHEHTOB, PEaIH3yIOIIUX BBIIIEIEPEYNCICHHBIE TPOLECCHI.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Juctumimaa MareMaTruka BXOJIUT B 0053aTeIbHYIO YacTh y4eOHOTO IIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

Jis M3y4eHus JUCUUIUIMHBI HEOOXO0AMMBI 3HAHUS (YMEHUS, BIIaICHUS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILUINH/ MPAKTUK:

st u3ydeHus TUCIUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
chOpMHUPOBAHHBIE B pe3yNbTaTe U3yUEHUs AUCHUILTUH: «AJredpa u Havajaa aHaau3ay,
«["eoMeTpusi» B 00bEME MpOrpaMMbl CPETHEHN MIKOJIBI.

3HaHus (YMEHUs, BIQJCHNUS ), TOTyYCHHBIC TPH N3yYECHUH JAHHOHN TUCIUIUTHHEI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

TeopeTnueckas MExaHHKa

TeopeTrueckre OCHOBBI JIEKTPOTEXHUKHU

[Tpuxnannas MexaHuka

MaremaTtrueckue 3ajaui SHEPreTUKy U npuMeHenne OBM

MatemaTtuyeckoe MOACIUPOBAHUE B AIEKTPOIHEPTETUUECKUX CHCTEMAX

3 Komnerenuun ody4aromerocsi, popmupyemsoie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00yueHus

B pe3ynbrare ocBoeHUs AUCUUIUIMHBI (MOAyss) «Maremarruka» oOydaromuics
JOJKEH 00J1a/1aTh CIEAYOIUMU KOMIIETCHIIUSAMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

OIIK-3 CnocoOeH NpUMeHATh COOTBETCTBYIOUINH (PU3HKO-MaTeMaTHUECKUil annapar,
METO/Ibl aHAJIM3a U MOJEINPOBAHUS, TEOPETUUECKOTO U KCIIEPUMEHTAIBHOTO MCCIIEA0BaHUS
IIPU pelIeHnH NpoQecCHOHANTbHBIX 3314

OIIK-3.1 Hcnonp3yeT METOABI aHAJIN3a U MOJIETIMPOBAHUS NIPU PELICHUU
npodecCHOHATIBHBIX 33]a4, MOICTMPOBAHNUHN U IPOESKTUPOBAHUU
DHEPrOCUCTEM

OIIK-3.2 Crnoco0eH NpUMeHATh COOTBETCTBYIOLIUI (PU3NKO-MaTeMaTHUECKUN
amnmapar Ipyu TEOPETUYECKOM M SKCIIEPUMEHTAIBHOM HCCIIEJOBAaHUU B
pELICHUH 3a]a4 SHEProcOepeKeHus




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh AUCIHUIUIMHBI COCTABISIET 15  3aueTHbIX enuuul 540 akaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKkTHas padora — 38,8 akan. 4acos:
— aynuTopHas — 32 akaj. 4acos;
— BHeayauTopHas — 6,8  akaj. 4acos;

— camocTosTenbHas pabota — 479,9 akaj. 4yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3k3aMeny — 21,3 akaj. yac

d)opMa aTTeCTaluu - 3a4€T C OHCHKOP'I, OK3aMCH

AynutopHast % o
KOHTakTHas paboTa E 5 dopma TeKyIero
S B
B aKa/l. yacax o un KOHTPOJISt
Paznen/ Tema 2 (B axan ) =l = . P Kox
> 8 © | camocrosiTenpHON |  ycrieBaeMOCTH H
JTUCLUTUTAHBI N £ o . | xommerennuu
O paboThI MIPOMEKYTOUHOM
na6. | mpakr. [ € &
Tek. g aTTeCTaluu
3aH. 3aH. | O &
1. Jluneitnas anrebpa
n3ydeHue
JUTEPATYpPbI
COCTaBJICHHE
KOHCIIEKTa
BbinosiHenue KP KOHCYJIbTALUH 110
Nel «JIuneitnas, | pemenuto KP Nel,
1.1 Marpuusl 1 JedcTBUS BEKTOpHAs MpOBEpKa PEIeHUS
0,5 0,5 |1515
HaJ| HIMH. anrebpa u KP Nel
aHanuTHYecKas | (4acTh - MAaTPHIBI K
TeOMETPHSL. OTIPENICITUTEITH)
Juddepennuans
HOE MCYHCIICHUE
(DYHKIHHU OHOM
TIEPEMEHHOI
1
U3y4YCHHE
JUTEPATYPbI
COCTaBJICHHE
N KOHCYJIbTALIUH T10
1.2 Cucremsbl THHEHHBIX KOHCIIEKTa
pemennto KP Nel,
anreOpanvecKknux BhInosHeHne KP
. . MPOBEPKA PEIICHHS
ypaBHeHUH. Pemenue Nel «JIuneitnas, KP Nel
CUCTEM JIMHEHHBIX BEKTOpHAs -
Ny 0,5 0,5 15,15 P (4acTh - CHCTEMBI
anreOpanvecKknux ypaBHEHHUI anreOpa u N
JIMHEWHBIX
no ¢popmynam Kpamepa, aHaJIMTHYeCKas
anredpamIecKux
MaTPUYHBIM METOJIOM, TEOMETPHSL. .
YpaBHEHHI)
metoqoM ["aycca. Juddepenuuans recT
HOE HCUYUCIICHHE
(dyHKIMU OHOU
TIEPEMEHHOI
HWroro no pazaeny 1 1 30,3
2. BekropHas anredpa u
AQHAJIMTUYECKasi TEOMETPUS
2.1 BekropHas anrebpa: H3y4YCHHE KOHCYJIBTAIHH 110
JIMHENHBIE U HEJTMHENHbIE 1 0,5 0,5 15,15 JUTEPATYPbI pemenuto KP Nel,
oIepanuy Hajl BEKTOPaMU U COCTaBJICHHE MIPOBEPKa PELICHUs




HUX CBOMCTBA.

KOHCIIEKTa
BeinonHeHue KP
Nel «JIunetinas,

BEKTOpHAs

anredpa u
aHaJIUTHYECKas

reoMeTpHs.
Huddepenipans
HO€ HUCUHCIICHHE
(byHKIIMU OHOR

MIEPEMEHHOID)

KP Nel
(4acTb - BEKTOPHI)

u3ydyeHue

JIUTEPaTypbl

COCTaBIICHHE
KOHCIICKTa

KOHCYJIbTAallUH 110

pemmonHerne KP | pemennto KP Nel,
Nel «JIuneiinas IIPOBEPKA PELICHUs
2.2 AnanuTtnueckas ’ POBEPKa b
BEKTOpHas KP Nel
TEOMETPHSI Ha MJIOCKOCTH H 0,5 0,5 15,15
anrebpa u (gacTp -
B IIPOCTPAHCTBE
aHAJTUTHYECKast aHATUTHYECKast
TeOMETPHSL. TEOMETPHS)
Huddepenipans TeCcT
HOE€ UCUHUCIICHHE
(YHKIUHU OTHOM
MIEPEMEHHOID)
Hroro no pazneny 1 1 30,3
3. BBegenue B MaTeMaTHYECKUI
aHau3
U3yUYeHHE
JIUTEPATYpPhI
COCTaBJICHHE
Komerexra KOHCYJIbTALIUH 110
eimonHerne KP Y
N pemenuto KP Nel,
Nel «JIunetinasi,
3.1 Ilpenen n BCKTOPHAS MIPOBEPKa peLIeHUs
HETPEPBIBHOCTH (PYHKIUH 0,5 0,5 15,15 anre6pa " KP Nel
OJHOU MEPEMEHHOMN P (dacts - ipenen u
aHAITUTUYECKast
HETPEPHIBHOCTh
reOMETpHSI. byHKwIH)
Huddepenumans
HO€ UCUHUCIICHHE
(hyHKIIUY OTHON
MEPEMEHHON»
U3yuCHHE
JIUTEPATYPhI
COCTaBJICHHE
3.2 Onpenenenvie KOHCIIEKTa
. KOHCYJIbTAIIUH 110
TIPOU3BOTHON (PYHKIMH B BoinosiHeHne KP
o pemenuto KP Nel,
touke. Juddepennuman Nel «JIuneitnas,
. MIPOBEPKA PELICHUs
¢yskumu. ['eomerpudeckuit 05 05 |1515 BEKTOPHAast KP Nel
Y MEXaHHUYECKUI CMBICI ' ' ' anrebpa u (qacn_,
npousBogHoil. I[IpaBuna aHAJINTUYECKast
NPOU3BOAHAS
g hepeHInPOBaHUS U FE€OMETPUS. byniuun)
TabJIMLa TPOU3BOAHBIX Jubdepennmans Y
HO€ UCUHUCIICHHE
(byHKIMU OHOR
MIEPEMEHHOD)
U3y4ueHHe KOHCYJIbTAllUH 110
3.3 Tuddepenuuponanue i Y
JTUTEepaTypHl pemennto KP Nel,
HEABHO M MapaMCTPHICCKH COCTaBJICHHE MIPOBEPKA PELICHUs
3aJJaHHBIX ()YHKIHH. 0,5 0,5 15,1 POBCPKa p
KOHCIIEKTa KP Nel
Jlorapudmuueckoe
BoinosiHeHne KP (gactsp -
nuddepeHnpoBaHme

Nel «JIunetinas,

IIpon3BOgHAs




BEKTOpHA
anrebpa u
aHAITATHYIECKAs
TeOMETPHSL.
Huddepennuans
HOE UCUHCIIECHHE
(byHKIIMU OHOR

(hyHKIMN)

TIEpEMEHHOI
n3ydeHue
JIUTEPATyPbI
COCTaBJICHUE
KOHCIIEKTa KOHCYJBTAalluH 1O
Bemonaenne KP | pemenuto KP Nel,
3.4 UccnenoBanue GyHKIMiA Nel «JIuneitnas, | mpoBepka perieHHs
C TIOMOTIBIO 05 05 151 BEKTOpHAs KP Nel
T QepeHInaIbHOr0 ' ' ' anrebpa u (gacTp -
HCUUCIICHHS aHaIUTUYIECKast uccle0BaHue
reOMETpHS. (yHKIMN)
Huddepenipans TeCcT
HOE HCUHCIICHHE
(YHKIUHU OTHOM
TIEPEeMEHHOI»
Hroro no pazneny 2 2 60,5
4. Ox3ameH
4.1 Dk3ameH
Wroro no pazneny
5. UnTerpanbHoe ncuyuciaeHue
(yHKIMU OIHOH NTepeMeHHOM
n3ydeHue
JIUTEPATYpPhI
COCTaBJICHUE
KOHCIIEKTa
5.1 TlepBooOpasHas u BeinosiHeHue KP | pemennto KP No2,
HEONpeeNIeHHBIN HHTeTpaJl. Ne2 IIPOBEPKA PEICHNUS
OCHOBHEIE TIOHSITHS, 1 2 211 "HeonpeneneHHb KP Ne2
CBOIiCcTBa, TabIMHUIA ' 1 MHTETpAIL. (qactsb -
nHTerpaoB. OCHOBHBIE OnpeneneHHbIH HeonpeaeIeHHbIH
METOIbI UHTETPUPOBAHUA. HUHTETPAII U €70 WHTErpa)
TMPHUIIOKCHUS.
DyHKIMH
HECKOJIbKHX
TepeMeHHBIX"
U3y4eHHe
JIUTEPATYPhI
5.2 OnpeneneHHbIi COCTABICHHE
. KOHCIIEKTa pemernto KP No2,
HHTCTPAJI OCHOBHBIC
HOHSTHA, CBOTCTBA, BemonHenne KP | mpoepka pemenust
Ne2 KP Ne2
¢dopmyna Herotona- " )
JleiitOHM1Ia, METOBI 1 1 27,2 COMPCIICTICHHRT (aacts .
W MHTErpal. ONpENEICHHBIN
MHTETPUPOBAHUSL. .
Tpunosenis OrnpeneneHHbIi HUHTErpail, ero
UHTErpaJ U ero MPUIIOKEHHS)
OIIpeJIeNIEHHOTO UHTErpaa.
HecoGcTBeHHbBIE HHTETPAIBI. TIPHIOICHHA. eet
DyHKIMH
HECKOJIbKUX
epeMEeHHBbIX"
HWroro no pazaeny 2 3 48,3

6. IuddepentmpoBanme
(YHKIMU HECKOJIBKUX
MEPEMEHHBIX




n3y4eHUE

JIUTEPATyPhI
6.1 OyHKIIMN HECKOIBKUX COCTaBJICHHE
MIEPEeMEHHBIX: OCHOBHBIE KOHCIIEKTa
MTOHSTHS, YACTHBIE Bemonaenne KP | pemennto KP Ne2,
MIPON3BOIHEIE, Ne2 TIPOBEpKa PEIICHHUs
muddepenyan. YacTHble 2 212 "HeonpeneneHHbI KP Ne2
MPOM3BOJHBIE BBICIIMX ' 1 MHTETpal. (uactsb - pyHKIUH
nopsnkoB. [IpousBoaHas no OnpeneneHHbIi HECKOJIbKUX
HaIlpaBJICHHIO, TPAIUEHT. UHTETPAN U €T0 MIePEMEHHBIX)
OkcTpeMyM QYHKIUH ABYX MPUIIOKEHHS.
MePEMEHHBIX. OyHKINHI
HECKOJIBKHX
HepeMeHHBIX"
n3ydeHue
JUTEPaTyphI
COCTaBJICHHE
KOHCIIEKTa
pemennto KP No2,
V- BbInosaHeHue KP
6.2 JIBoiiHOM MHTETpAT: Ne2 MIPOBEpPKA PELICHUs
OCHOBHBIC ITOHSTHS, " " KP Ne2
N Heonpenenennst N
CBOMCTBa, BBIYHCIICHHUE. 1 27,2 H MHTerDA (gacTp - TBOHHOM
IIpunoxxenus ABOHHOTO pat. HHTErpall, ero
OrmpeneneHHbIi
UHTErpasa TIPUIIOKEHUST )
UHTETPAN U €T0
TecT
MPUIIOKEHHS.
DyHKIMH
HECKOJIBKHX
NEPEMEHHBIX"
HWroro no pazaeny 3 48,4
7. 3auer ¢ OLeHKOMH
7.1 3a4er ¢ oLEHKOI
Hroro no pazuery
Hroro 3a cemectp 10 217,8 JK3aMeH,3a0
8. luddepeHunanbHbie
ypaBHEHHS
8.1 OOGBIKHOBEHHEIE CaMOCTOSTEIbHOE
muddepeHInaIbHbIC H3yUCHHE
YpaBHEHHUS TIEPBOTO JIUTEPATYPhI KOHCYJIbTAIIUH 110
nopsizika. MeTozp! pereHus COCTaBJICHHE pewenuo KP Ne3
muddepeHaIbHBIX KOHCIIEKTa NPOBEPKA pelIeHHs
YpaBHEHHUI IEPBOTO 1 44 BhnosHeHue KP KP Ne3
TOPsIIKA. Ne3 (gacTsp -
JuddepenimanbHbie "Muddepennpans | auddepeHimaibHbI
YpaBHEHHS BBICIIHX HBIC YpaBHEHUSI. € YpaBHEHHs)
MOPSAKOB, TOIYCKAIOIINE Psiner. Teopust
MTOHMKEHUE TOPSIKA BeposTHOCTEN"
. CaMOCTOSTENEHOE
8.2 Jluneiinrsie
U3y4YCHUE
i bepeHnraIbHbIe KOHCYJIBTAlluH IO
JIUTEPATYPhI
ypaBHEHHUs N-TO MOPSIKA. pemernto KP Ne3
9 COCTaBJICHHE
JluHeliHbIe 0THOPOJHEIC IIPOBEpKa PEIICHNUS
muddepeHnnaibHbIe KoHcreKTa KP Ne3
p 1 44 BhinosHeHue KP -
YPaBHEHHMS C IOCTOSIHHBIMH N3 (gacts -
K02 GUITEHTaMH. N nddepeHraNIbHbI
(1)(’15) i "Nuddepenunans b bep
JluneiiHble HEOXHOPOIHEIE € YpaBHEHHS)
muddepeHnnaibHbIe HPIC YPABHCHHUA. TECT
P Psiner. Teopust
YpaBHEHHSI. w0
BEPOSITHOCTEH
HWroro no pazaeny 2 88

9. Psanpl




CaMOCTOATECIIBHOC

n3yvdeHne
JIUTEPATYypPbI
9.1 Yucnossie psiabl. Patyp KOHCYJIBTAINH IO
COCTaBJICHHE
IIpuznaku cxoguMocTi pemennio KP Ne3
3HAKOMOJIOKUTEIBHBIX Komerexta IIPOBEPKA PEIICHUS
1 1 45 BeinonHeHue KP
YHCJIOBBIX PSIOB. Ne3 KP Ne3
3Hakouepe necst psbl N 4acTh - YUCIIOBBIE
peyIoLIHecs pAEL, "TTudpbeperimans (
npusHak JleiiOnuna. pszbI)
HBIC YpaBHEHHUSI.
Pane1. Teopust
BeposTHOCTeH"
CaMOCTOSITETTbHOE
U3y4YeHHE
JIUTEPATYpPbI KOHCYJIbTAlIUH 110
9.2 Crenennsle psabl. Pan cOCTaBJIEHHE peuenuo KP Ne3
Telinopa. Pasnoxenue KOHCIIEKTa IPOBEPKA PEIICHHs
(hyHKIHUH B CTETIEHHbBIC 1 1 45 BhinosiHeHne KP KP Ne3
pansl. [punoxenns Ne3 ("4acTp - cTEeneHHbBIE
CTETICHHBIX PS/IOB. " Muddepennuans pAABI)
HBIE YpaBHEHHSI. TecT
Psane1. Teopust
BeposTHocTei"
Hroro no pazneny 2 2 90
10. Teopus BeposTHOCTEH U
MaTeMaTHYecKasl CTaTUCTHKA
CaMOCTOSITETTEHOE
10.1 KomOuHaTopuka.
. n3ydeHue
Crnyuyaiinble cOOBITHSI.
o JUTEPATYPHI
BeposiTHOCTS ciydaiiHoro KOHCYJIbTAIIUH 110
COCTaBJICHHE
cobbiTHs. Teopembl pemennto KP Ne3
CJIOKEHUS M YMHOKEHHS Komcerexra IIPOBEPKA PEICHNUS
XM 1 2 40,1 | Bemmoanenune KP POBCPKa b
BeposTHocTel. Dopmyra No3 KP Ne3
MTOJTHOW BEPOSITHOCTH. N 4acTh - CITydaliHbIe
p " Muddepeniuans ( i
IloBTOpHEIE HE3aBUCUMBIE COOBITHSA)
HBIE YpaBHEHHSI.
ucTbITaHus, hopmyna
Psanel. Teopus
bepnynn. o
BEPOSTHOCTEH
CaMOCTOSITETTEHOE
n3ydeHue
10.2 Cryuaiinast BennauHa TUTEePaTypHI KOHCYJBTAIHH TT0
3aKOH €€ pacIlpeeIICHHUs. COCTaBJICHUE pemennio KP Ne3
MaremaTHiyeckoe OXKUAaHIEe KOHCIICKTa MPOBEPKA PEIICHHS
U IUCTIEPCHs ClTyyaliHOU 1 2 44 BelnosaHeHue KP KP Ne3
BeIM4YMHBL. Mona u Ne3 (gacThb - cayuaiiHble
Menuana. HopManbHbII " Muddepenmans BEJUIHHEI )
3aKOH pacrpeeIeHHs. HBIC YpaBHEHUSI. TecT
Psanel. Teopus
BepOsTHOCTEN"
HWroro no pazaeny 2 4 84,1
11. Dx3amen
11.1 Dk3amen
Wroro no pazneny
HWroro 3a cemectp 6 8 262,1 9K3aMeH
3a4eT C OLEHKOMI
Hroro no aucuuruinae 14 18 479,9 ’

OK3aMCH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Peanuzanus KOMIIETEHTHOCTHOTO MOJIX0AA MPEyCMaTPUBAET UCTIOIb30BAHNUE B
y4eOHOM IpoIecce aKTUBHBIX U MHTEPAKTUBHBIX (JOPM MPOBEACHHUS 3aHATHI B COUYCTAHUH C
BHEAYJAUTOPHOU pabOTOM ¢ 11eTbI0 (POPMHUPOBAHUS M Pa3BUTHS MPO(ECCHOHAIBHBIX HABBIKOB
obyuatomuxcs. CornactHo 1. 34 Tlopsiaka opraHU3aluy U OCYIIECTBICHUS ICATETHHOCTH TI0
o0pa3zoBaTeNbHBIM MporpaMMam OakanaBpHara BeIcIIero 00pa3oBaHus (YTB. IPUKAa30M
MOwuH P® ot 05.04.2017 r. Ne 301), mpu npo-BeAeHNU YU€OHBIX 3aHATHI 00ecTIeunBaeTCs
pa3BuTHE y 00yUYaIOMIMXCsl HABBIKOB KOMAaHIHOW paOOThI, MEXINYHOCTHON KOMMYHUKAIUH,
MPUHATHUS PEIICHUM, TUJEPCKUX KaYeCTB, B TOM YHUCIIE C YUETOM PEerHOHAIbHBIX
ocoOeHHOCTeH MpohecCHOHATFHON AEATEIbHOCTH BBIITYCKHUKOB M MOTpeOHOCTEH
paboToaTenei.

Bribupas Ty nim uHYI0 TEXHOJIOTHIO paboThI ¢ 00y4YaroIuUMHUCs, HEOOXOAUMO UMETh
B BUJLY, YTO HanOoJbIero 3¢dexra ot ee MpuMEHEHHUSI MOKHO JOCTHYb, €CITH YYUTHIBATh
ey 00pa3oBaHusl, Ha peaTU3aliio KOTOPBIX JT0JDKHA OBITh HAaIpaBJIeHa n30upaemast
TEXHOJIOTHUs, COJIepKaHNe, KOTOPOE MPEJCTOUT IepeaaTh 00YJaromUMCs C €€ IIOMOIIBIO, a
TaK)XKe YCIIOBHSA, B KOTOPBIX OHa OY/IET MCIOIb30BaThCs.

B namreii pabote MbI HCTIONB3YeM CIIEYIOLIEE.

1. TpaguunonHble 0Opa3oBaTenbHble TeXHOIOrHU. OpraHu3amnus 00pa3oBaTeIbHOIO
Ipolecca, MpeanoiaraeT NpsiMyro TPAHCIIIHUIO 3HAHUH OT MPENOoAaBaTeNs K CTYICHTY
(TpenMyIIeCTBEHHO Ha OCHOBE OOBSICHUTEFHO-HJUTIOCTPATUBHBIX METOJIOB O0YYEHUS).
VYueOHas qesTeNbHOCTh CTYACHTa HOCUT B TAKHUX YCIOBUSX, KaK MPAaBUIIO, PENPOTyKTUBHBIHI
XapakTep.

®opMbl y4eOHBIX 3aHITHIA:

- nH(GOpPMAIMOHHAS JIEKIUS — TIOCIIEIOBATEIIFHOE H3JI0KEHUE MaTepHaia B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOabHBIMU CPEICTBAMM.

- IPAKTUYECKOE 3aHATHE, MTOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U HaBBIKOB
0 MPE-JI0)KEHHOMY JITOPUTMY.

2. TexHon0ruM NpOoeKTHOToO 00yueHusi. OOpa3oBaTeNbHBIN MPOLIECC TOCTPOEH B
COOTBETCTBHUH C AJITOPUTMOM MO3TAIMHOTO peIIeHHs! TPOOIEMHON 3a/1a4K WM BBITOTHEHUS
yueOHoro 3ananus. [Ipo-ekT mpeanongaraeT COBMECTHYIO y4eOHO-I103HABATEIbHYIO
JeSITebHOCTD IPYIIIBI CTYACHTOB, HAIIPABJICHHYIO Ha BIPA0OTKY KOHLIEIINH, YCTAHOBJICHUE
nesel u 3a1ad, GopMyJIHUPOBKY 0XKHJIae-MbIX PE3YJIbTAaTOB, ONpEIeIEHUE IPUHLIUIIOB U
METOJMK peIIeHUs MOCTAaBJICHHBIX 33/1a4, [UTAHUPOBA-HUE X0/1a PA0OThI, IOMCK JOCTYIHBIX U
ONITUMAJIBHBIX PECYPCOB, MOITANHYIO PEAIN3aLUIO TIaHa pa-00Thl, MPE3EHTALHIO
pe3yabTaToB paboThl, UX OCMbICIEHHE U pedekcuto. [IpuMeHseTcs B OCHOBHOM JUIs
nepexoja KOMIETEHIMHY Ha YPOBEHb BIIa/ICHUSI.

OCHOBHBIE THIIbI IPUMEHSEMBIX HAMU B 00pa30BaTeIbHOMN JEATETbHOCTH IPOSKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTYpa NpubmkeHa K popmMary HayqHOTO
HCCIIeIOBaHMs (J0Ka3aTeIbCTBO aKTyaIbHOCTH TEMBI, OIIpe/iesieHHe HayYHOH MPOOIeMBl,
npeaMera M 00beKTa HC-ClIe0BaHMs, LeNIel U 3a/1a4, METO/I0B, NCTOYHHUKOB, BBIJBI)KEHUE
TUIIOTE3BI, 0000IIEHNE PE3yNIbTa-TOB, BHIBOJIbI, 0003HaYEHHE HOBBIX MpobiemM). PesynbraTom
ABJIsiETCA yueOHast KapTa Mo MOJYIIO Hallel 00pa3oBaTebHON MPOrPaMMBI.

TBoOpuecKkuii NPoeKT, MPEANONATaloINi B OTIMYUE OT MPEIbIIYIIeTr0, KOHSUHBIN
IPOAYKT B CIEIYIOIIUX BapHaHTaX — ra3zeTa K HCTOPUUYECKH 3HAYMMOMY
«MaTeMaTUYeCKOMY» COOBITHIO (TIpa3a-HUK yKcia «[1u» u T.11.); «MaTeMaTH4ecKas»
OTKpPBITKA (CBOET0 pojia yueOHas KapTa, TOIbKO He(op-MaibHO, KPAaCOYHO 0(hOpMIICHHAS;
BUICOPOJIHK «S1 Haydy Bac pemarsb ...» H T.II.

NudopmannoHHBIN POEKT — y4eOHO-TI03HABATEIbHAS JICSTEINBHOCT C SIPKO
BBIPaKEHHOW 3B-PUCTHYECKOI HAPaBICHHOCTHIO (IOMCK, OTOOP U CHCTEMaTH3aIIHS
UHOPMAIMN 0 KAaKOM-TO 00BEK-TE, 03HAKOMJICHHE YYACTHUKOB MPOEKTA C ATOH
nH(popManuei, ee aHau3 U 0000IICHHE U, HAKOHEII, TPE3CHTAINS 10 TPAKTUYECKOMY
MIPUIIOKEHUIO).



4. udopManlnoHHO-KOMMYHHKALIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH.
Opranusanus 00pa-30BaTeIbHOrO MPOIEcca ¢ IPUMEHEHHEM CIICIHATM3UPOBAHHBIX
MPOTPaMMHBIX CPeJl U TEXHHUECKUX CPEACTB padoThl ¢ MHPOpManuei (MHPOPMAIMOHHYIO
cpeny yauepcutera MOOJIYC MOODLE).

6 YueOHO-MeTOqUYEeCKOE 0OOecTIeYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

[TpencraBieHo B npuaoxeHuu 1.

7 OueHouYHbIEe CPeCTBA JJISl IPOBeIeHHsI IPOMEKYTOYHOM aTTeCTAIMHU
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUEeCKOEe M HH(POpPMALIMOHHOE 00ecTieYeHHe U CHUILINHBI

a) OcHoBHas JUTEpaTypa:

1.Iunaues, B. C. Beicimast matemaruka : yueOHuk / B. C. lllunayeB. — Mocksa :
HNH®PA-M, 2024. — 479 ¢. — (Bsiciiee obpazoBanue). — DOI 10.12737/5394. - ISBN 978
-5-16-010072-2. - Tekcr : anexkTponnsiid. - URL:
https://znanium.com/catalog/product/2085943 (nata oopamenus: 29.04.2024). — Pesxum
JOCTYIIA: 110 MOJAIHKCKE.

2.Jlypwe, W. I'. Boiciias matemaTuka. [lpaktukym : yue6Hoe nocodue / U. I'. Jlypeoe,
T. I1. ®ynTukoBa. — Mocksa : By3osckuii yueonuk : UTHOPA-M, 2023. — 160 c. - ISBN
978-5-9558-0281-7. - Tekct : anexkrpoHHsIid. - URL:
https://znanium.com/catalog/product/1988445 (nata oopamienus: 29.04.2024). — Pexxum
JOCTYIIA: 110 TOJAIIHCKE.

0) /lomoJiHUTEIbHAA JIUTEpaTypa:

1. Bricimas MaTemMaTuka B yIpaKHEHUSIX U 3a/1ayax : ydeOHoe mocodue jyist By30B / I1.
E. Tanxo, A. I'. Tlonos, T. . KoxeBuukoga, C. I1. Jlanko. - 7-e u3a., ucnp. - Mocksa : Mup
u O0pazoBanue, 2023. - 816 c. - ISBN 978-5-94666-506-3. - TekcT : anekrponnsiid. - URL:
https://znanium.com/catalog/product/1993566 (nata oopamienus: 29.04.2024). — Pexxum
JOCTYTA: TI0 TIOATIHCKE.

2. lllunayes, B. C. Bricmas Mmaremartuka : yuedHoe mocobue st By3o0B / B. C.
HIunaueB. — 8-e u3., mepepad. u qorn. — Mocksa : UzmarensctBo FOpaiit, 2024. — 447 c.
— (Bricmiee obpazoBanme). — ISBN 978-5-534-12319-7. — TekcT : 2eKTpOHHBIH //
OopasoBarenbHas iathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/535509 (nata
obpamienusi: 29.04.2024).

3.Maremaruka B mpuMepax u 3aaadax: yueo. mocooue / O.M. [ertsapesa, JI.H.
Kypbenxko, I'.A. Hukonona, H.B. Hukonosa, C.H. Hypuesa. — Mocksa: UTH®PA-M, 2019.
— 372 c. — (Bricmee 00-pazoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anektpounsiii. — URL: https://new.znanium.com/catalog/product/989802.— Pexxum moctyma:
JUTSl aBTOPU3. TOJIb30Barenel (mara oopamenus: 29.04.2024).

4.byrpos, f. C. Beicmas marematruka B 3 1. T. 1. [uddepennmnanproe u
WHTErpanbHoe ucuncienue B 2 kH. Kuawura 2 : yueonuk ams By3os / S. C. byrpos, C. M.
Huxonbsckuit. — 7-e u3n., crep. — Mocksa : U3natensctBo FOpaiit, 2024. — 246 ¢. —
(Boiciiee obpazoBanue). — ISBN 978-5-534-02150-9. — TekcT : 31eKTpOHHBIH //
Oopa3oBarenbHas iatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538132 (nata
obpamenusi: 29.04.2024).

5. lllumayes, B. C. Beicmas matemaruka. [lonnbiii kype B 2 T. Tom 1 : yueOHuk is
By30B / B. C. Illunaues ; nox pexakuueir A. H. Tuxonosa. — 4-e u3z., ucnp. u A0m0. —
Mockga : M3natensctBo FOpaiit, 2024. — 248 c. — (Bricmiee o6pa3oBanue). — ISBN 978-5
-534-07889-3. — Texkcr : anexTponHbI / ObpazoBarenbHas miatdopma Opaiit [cait]. —
URL: https://urait.ru/bcode/537837 (nara obpamienus: 29.04.2024).



B) MeToanyecKue yKa3aHus:

1. AxmanoBa 3. C. HeonpeneneHHbIi HHTErpal: OT TEOPUHU K TPAKTHKE
[DnexTponHbIi pecypc] : yaueobnoe mocodue / 3. C. Akmanosa ; MI'TY. - MarHuToropck :
MI'TV, 2015. - 1 anekrpos. onrt. auck (CD-ROM). - Pexxum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true. - MakpooOBEKT.

2. AHanuTH4eckas reoMeTpus [ DIeKTpoHHBIN pecypce] : mpaktukym / T. T
Kysuna, O. C. Augpocen-ko, T. B. Mopozosa, O. B. [lerposa; MI'TY. - Marauroropck,
2010. - 114 c. : un., Tabn. - Pexum mocryna:
https://magtu.informsystema.ru/uploader/fileUpload?
name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true. - MakpooOBEKT.

3. Anucumos A. JI. Matpuupl. Onpenenurenu. CUCTEMbI JIMHEHHBIX
anreOdpanvecknx ypaBHEeHUH [ DIeKTpOHHBIN pecypc] : yueOHoe mocobue / A. JI. AHUCUMOB,
T. A. bounapenko, I'. A. Kamenesa ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 3nexTpoH.
onT. auck (CD-ROM). - Pexum nocryna:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true. - MakpooOBEKT. -
ISBN 978-5-9967-1000-3.

4. boumapenko T. A. IHTEerpansHOE HCUYHCICHUE PYHKIIMH OJHON TIEpEMEHHOM
[DnexkTpoHHEI pe-cypc] : yuebnoe mocodue / T. A. bonmaperko ; MI'TY. - MarHuToropck :
MI'TV, 2017. - 1 anek-tpoH. onT. aguck (CD-ROM). - Pexwum goctyna:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true. - MakpooOBEKT. -
ISBN 978-5-59967-1001-0.

5. bynbraeBa C. B. MaTtemartuka: npeesbl 1 HEMPepbIBHOCTh (DYHKIIUU OJJHOU
nepemeHHo. [IpakTu-kym [DnekTpoHHbIH pecypc] : yuedHoe mocodue / C. B. bynbiuesa ;
MI'TY. - Maruutoropck : MI'TY, 2017. - 1 anekrpos. onT. auck (CD-ROM). - Pexum
noctyna: https://magtu.informsystema.ru/uploader/fileUpload?
name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true. - MakpooOBEKT. -
ISBN 978-5-59967-1002-7.

6. beikoBa M. B. Jludgdepenunansabie ypaBHeHUS [DNeKTpOHHBIN pecypc] :
yuebHoe nmocobue / M. B. beikoBa, H. A. KBacosa, H. . Kumaiikuna. - Marautoropcx :
MI'TV, 2012. - 1 anektpos. ont. auck (CD-ROM). - Pexxum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true. - MakpooOBEKT.

7. N3ocosa JI. A. OCHOBBI MaTeMaTHUYECKOTO aHaln3a [ DIEKTPOHHBIN pecypc] :
yuebHoe nmocobue. Y. 1. udpdepenunanbHoe ucurcieHne GyHKIUU oHOM nepemeHHoun / JI.
A. N3ocoBa, JI. A. I'pauea ; MI'TVY. - Marautoropck : MI'TY, 2015. - 1 anexTpoH. onr.
muck (CD-ROM). - Pexxum goctyna: https://magtu.informsystema.ru/uploader/fileUpload?
name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true. - MakpooOBEKT.

8. Kopoteukas B. A. @yHKIIMM HECKOJIBKUX MEPEMEHHBIX [ DJIEKTPOHHBII
pecypc] : yuebHoe mocobue / B. A. Kopotenkas, FO. A. U3BekoB ; MI'TY. - MarHuToropcex :
MI'TVY, 2015. - 1 anektpos. onrt. nuck (CD-ROM). - Pexxum nocryma:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true. - MakpooOBEKT.

9. Teopust BepoSITHOCTEH M MaTeMaTHYECKasi CTATUCTHKA: AJIEKTPOHHOE ydeOHOe
nocodue 1 MpakTU-KyM ¢ JJabopaTopHbIMU paboTamu [ DneKTpoHHBIN pecypc] / A. B.
N3ocos, JI. A. U30coBa, JI. A. I'paueBa, E. M. I'yruna. - Marauroropck : MI'TVY, 2013. -1
anekTpoH. ont. auck (CD-ROM). - Pe-xxum nocryma:
https://magtu.informsystema.ru/uploader/fileUpload?
name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true. - MakpooOBEKT.



r) [IporpammHuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpamMmmHoe o0ecnieuenune

HaHM%{SBaHHe Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Office 20071, 135 or 17.09.2007 Geccpoumo
Professional
7Zip cB00OOIHO pactpocTpansemoe [10 OeccpouHO
Adobe Reader cB00OIHO pactpocTpansemoe [10 OeccpouHo

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
Hassanue kypca Cchuika
Hanmonanenas nHGOpManmoHHO-aHATTUTHYECKAsT URL:
cucrema — Poccuiickuii nuaekc Haygroro nutuposanust | https://elibrary.ru/project_risc.
(PUHILY) asp

DjekTpoHHas 0a3a nepruoIuUecKuX u3nanuii East View

Information Services, OO0 «MBHUC» https:/fdlib.eastview.com/

9 MaTtepuajbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHbI (MOILYJIs1)

MaTepI/IaJILHO-TeXHI/I‘IeCKOG obecneyeHne JUCHUITIIIMHBI BKIIFOYACT:

Jlexunonnas ayauropus, 2112 MynabTuMeuiiHble CpEACTBA XPAHEHUS, IEpEeJaul U
MpeACTaBICHUS HH(OPMAITIT

KommsroTepHslii kiaacc, 372 a [lepconanbHbie KommbioTeps! ¢ maketom MSOffice,
Mathcad, Mathlab u Beixomom B UHTEpHET

AynuTopuu Ui CaMOCTOSITENILHON pabOThI: KOMIBIOTEPHBIE KJIACChI; YNTAIbHBIE
3anbl Oubanoreku [lepconansHbie KoMIblOTepHI ¢ makerom MSOffice, Bei-xom0M B
WHTepHeT U ¢ TOCTYNOM B AJEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CPey
YHHUBEPCUTETA



Ipuioxenne 1

6 YueOHO-MeTOAMYeCKOe o0eclieyeHrne CAMOCTOSITeIbHON padoThl 00ydaroIuxcs

[To mucuurmumbe «MaremaTHKay NpPEAYyCMOTPEHAa BHEAyAUTOpHas CcaMOCTOsTelbHas paborta
oOyyarolmuxcsi, MpoOBOAMMAsi B BHJAE CaMOCTOSATEIBHOIO H3Y4YEHMsI JIUTEpATypbl U
MH(POPMALIMOHHBIX PECYpPCOB, a TAaK)KE€ B BUJE PEIICHUS THUIOBBIX 33/a4 IPU BBINOJIHEHUH
KOHTPOJIbHBIX Pa0oOT.

Ilpumepnvie konmponvhovie pabomot (KP):

Koutpoabnas paGora Nel

3aganmue 1.

Pemte cuctemy Tpems criocobamMu: a) MAaTpUIHBIM criocoboM; 0) o hopmynam Kpamepa; B) meTogom
l'aycca

X—-2y—-3z=3,
3X+y—-2z=9,
2X -3y +5z=-4.

3aganmue 2.

1) Haitaure yron MexIy BEKTOpaMH @ U b, ecnn @ = (2; —1), b= (— 2, 2).

[Tocrpoiite 1aHHBIE BEKTOPHI B cicTeMe koopauHaT OXy, a TakiKe BEKTOPbI, n3obpaxaromue: 2a +b
a-3p.
2) YKaxuTe Cpeid HIDKCIIPUBEICHHBIX BEKTOPOB OPTOTOHANIbHBIC, KOJUIMHEApHBIC, a TaKKe

KOMIUIaHApHBIE: A = (— 3-1 4), 6): (2,-2;1), 8= (2; %; —2], (§D= (7;11,8). Bsruuciure

'J
IUIOINA/b apajljIeiorpaMma, MOCTPOEHHOT0 Ha BEKTopax b u 8
3aganmue 3.

Harmicars ypaBuenue npsimoii AB , ecim A(— 1 2; 3), B(—l; 2;—1). BBrauciauth paccTosiHHE OT TOYKH

P
A 9TOH PAMO¥ [0 TUIOCKOCTH, MPOXOSAIIEH uepe3 TouKy B, neprnenaukysispao Bekropy N (O;-3; 9) :
3aganmue 4.
[puBeMTe K KAHOHMYECKOMY BH/Y H IIOCTpOiiTe KpiByio X° —4X+2y> —4y =0

3aganmue 5.
Boruncnute mpenensr:

1+4x—x* . 3x-arcsin 2x . J2x—1-4/5
—0) lim———; lim .

a) lim 5 o i S B
+ 2X x=0 COS X — COS” X x—>3 x—3

x> X 43X

3apanmue 6.



d?y s? {x =ctg2t,
’ .6
X

HaﬁI[HTe d_i " d_ IS (I)yHKHI/Iﬁ a) y=e y = In(Sln Zt)

3ananue 7.

2X—7

2

CocTaBbTe ypaBHEHHUE KacaTeIbHON K KPUBOM: y= 4
X —

BTouke X,=-1.  IlocrpoiiTe KpuByIO U

KacaTeJbHYI0 K HEl.

KonTpoabnas padora Ne2

1. BeluucinuTe HeonpeAeICHHbBIE HHTETPAIIBI

1) I(1+tgz3x)dx; Z)I 3-5x dx; 3)J'arcsin5xdx; 4) f&dx.
X

VBX + X?

2. Boluncnute onpeneneHHbIC HHTETPAJIbL

x? ©ox-1
dx; 3) | ———dx
e J1.32x\/——1

1)

(@-sin2x)*dx; 2

O 0 |
O ey b

3. Haiigure momaau (uryp, OrpaHMYCHHBIX JHHUSMH. B 3agade (0) mpu MOCTPOCHHU JIMHHUH

BOCIIOJNIb3YyHTECH TAaOIHIIEH Ba)KHEHWIINX KPUBBIX B TOJIIPHOM CUCTEME KOOPIWHAT:

a) Xy =6, x+y-7=0; 6) p°=2c0s2¢p.
. . x:2\/§cost, 2
4. Haiinure MHY AyTH KPUBOM 0<t<Zr
y = 24/2sint, 3

5. Haiitn 00béM Tena, 06pa3oBaHHOTO BpalieHHeM BOKpYyT ocu OY  (uUrypsl, OrpaHUueHHON JTMHUSMU:
x2+y%-4y=0, y=+3-x (y<+3-x)

6. BBIYHCINTL HECOOCTBEHHBIH HUHTCTpall UJinu YyCTAHOBUTH €0 paCXo0AUMOCTb:

T : © o dx
x’e ™ dx. 2 |——=
0] ) '2[3(4—x)2

7. Haiigure n noctpouts oGmacts ompepenenns ¢Gymkmmn  Z = In(4—x? —y?) —arcsin(2 - y).

8. Haiigure yacTHbIE TPOM3BOJHBIC TIEPBOTO MOpPSAAKA (QYHKIIHU:

7 =3xy° —sin(x* +y) LY

X—y

9. Haiitn HaumMmeHbliee W HauOoJbllee 3HAUCHUE QYHKUUM Z = — Xy + 2y2 +2y+1
B obmactru D: Xx+y=-5 x=0; y=0.



Koutpoabnast padora Ne3

1. Pemmre muddepeHunansHble ypaBHEHHS IEPBON CTEIICHN

A) xy’—4y—x2\/§=0.
. T
b) y’sinx =y Iny, y(z) =e

B) x(y? —1)dx + y(x* —1)dy = 0.

2. Pemwre nuHelinble HeOTHOPOAHBIE AU DhepeHInaTbHOE YPaBHEHUE C IOCTOSHHBIMH
KodpdUIeHTaMU

a)y" =3y +2y=(4x+9)e”™, 6) y"+4y +8y = (x+2)cos3x

3. Pemmure omHOopomHy0 cuctemy auddepeHIanbHbIX YPaBHEHUH:
x'=6x—y,
y =x+4y.

4. B ypuae 12 mapoB. Cpeau 3tux mapoB 3 6enbix 1 9 uepHbix. KakoBa BepoSITHOCTH TOTO, YTO HAyIady
BBIHYTBIN TIap OKAKETCS OeNbIM?

5. B paanoctynuu Tpu Muxkpodona. st Kax10ro U3 nepBbIX ABYX MUKPO(GOHOB BEPOSITHOCT TOTO, YTO
OH BKJIIOUE€H B JaHHBIM MOMEHT, paBHa 0,45, a ms tperbero — 0,9. HaliTu BepoSTHOCTH TOTO, YTO B
JaHHBI MOMEHT BKJIIOUEHBI 2 MUKPO(OHA.

6. B mpogaxe nmeroTcs Oenble U KOPUYHEBBIE SiilIa B COOTHOLIEHUH 2:3, MpUyYeM Mmpou3BojcTBO 60%
Oenbix 1 71% KOpHUYHEBBIX SHUI] JATHPYETCS AHEM, HMPEAIIECTBYIONIUM JHIO MPOAAXKHU, a OCTaIbHBIE
qiia JIaTupyroTcss Oojiee paHHMMHM 4yuciamu. llokynmaTenp 3akasbIBaeT fiIa, JaTHUPyEeMbIe ITHEM,
MPEIIECTBYIOIIMM JHIO MPOAAKH, HE3aBUCHMO OT MX IBeTa. KakoBa BEpOATHOCTH TOTO, YTO €MY
MPOJAYT PEIIETKY OCNbIX AUI?

7. Tenedonnas cers yupexaeHus oocimyxuaer 200 aboHeHTOB. BeposiTHOCTH TOTO, YTO B TEUECHHUE
MHUHYTBI BHYTPHU 3TOH CETH KTO-TO KOMY-TO NMO3BOHMT, paBHa 0,7. KakoBa BEpOsSTHOCTB TOTO, YTO B
Te4eHHe MUHYTHI OyieT 5 3B0HKOB? KakoBa BEpOsATHOCTB TOr0, YTO B T€UEHUE MUHYTHI OyIeT He OoJiee
5 3BonKkoB? HaiiT HamBeposTHENIIIEe YMCIO 3BOHKOB B TEUEHHUE MUHYTHI.

8. 3aman psn pacmpeneneHus ciayvaiHoW BenmmumHBl X. HaifTh MaTemarmdeckoe OXHIIaHHE,
JUCTIEPCHUIO U CpeJHee KBaJpaTuieckoe oTkioHeHue. [TocTponTh QPyHKIINIO pacipeeieHusl.

X 4 6 10 12

P 03 |02 0.2 0.3

9. Jlnst HempepBhIBHOW CITydalHOW BETMUMHBI 3371aHa (DYHKITUS pacnpeaenenus F (X) Tpebyetcs

HAWTH IJIOTHOCTH pacrpeieIIeHuUs f(x), MaTeMaTHIeCKOe OKUIaHUE, TUCIIEPCHIO, CPETHEee
KBaApaTH4YECKOEC OTKJIIOHCHHUC. Breranciauts BEPOATHOCTHL TOr'o, 4YTO OTKJIIOHCHHUEC CJ'Iy‘—IﬂfIHOfI
BEJIMYUHBI OT €€ MaTeMaTHYECKOI0 OXHnJaHus 6y,ueT HE 60)166 CpPCOAHCTO KBAAPATHUYCCKOTO
oTkJoHEeHH. [locTponTh rpaduk GyHKITHN.



F(

0
-(1-cos2x)
1

X) =

N -

10. 3akoH pacnpeneneHus: CUCTEMbI TUCKPETHBIX CIYYalHBIX BETMYNH (X ,Y) 3a/1aH TaOJIMLIEH.
Haiitu ko3 dumment koppensiuu I, U BCPOSTHOCTb MOMAJIaHUs CIy4aiHON BEIHINHBI

(X,Y) B obmacte D.

X

v 0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4;1<y<4}




7 OueHoYHbIE CPeCTBA JIJIsl MPOBeIeHH s POMEKYTOYHOM aTTeCTAIMU

a) Ilnanupyembie pe3yjbTaThbl 00y4eHHs M OLlEHOYHBIE CPeACTBA AJIsl IPOBeAeHHs IPOMEKYTOYHOM aTTecCTALlUM:

Ipunoxenue 2

CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLINU

[Inanupyemsie pe3ysibTaTbl 00yUeHUS

O1eHOYHBIC CpPeICTBa

OIIK-2 Cnoco0en NPUMEHATD COOTBeTCTBleHII/Iﬁ (1)I/I3I/IKO-MaTeMaTI/I‘leCKI/II7[ almnapart, ME€ToAbl aHA/Iu3a U MOAECTUPOBAHUSA, TCOPETUYIECCKOIO "
IKCIMIEPUMEHTAJTBHOI0 UCCJICAOBAHUSA IIPHA PECIICHUN HpO(l)eCCI/IOHaJILHbIX 3agav

3HaTh

- OCHOBHBIC ITIOHATHA U METOAbI
JTUHEWHO, BEKTOPHOH anreOphl 1
AHAJIUTUYECKOU F€OMETPUU;

- OCHOBHBIE MOJI0KEHUS TEOPUH IIpese-
JIOB ¥l HENPEPBHIBHBIX (DYHKITUH,
rpadMKi OCHOBHBIX 3JIEMEHTapHBIX
(YHKIIHMIA U MX CBOWMCTBA;

- OCHOBHBIE TeOpeMbI T PepeHIATb-
HOT'O U MHTETPAJILHOTO UCYHCIICHHS
(byHKIUI 0OTHOW M HECKOJIBKHX TIepe-
MEHHBIX, METO/IbI TN PEePEHITHATEHOTO
WCYUCIICHHSI UCCIIEIOBAHUS (PYHKITHIA,
OCHOBBI YHCJICHHBIX METOJIOB
BBIYUCIICHHS OIIPEeICHHBIX
WHTETPAJIOB,

- OCHOBHBIE THIIbI OOBIKHOBEHHBIX
nuddepeHInaNbHBIX YPaBHEHUH U

Teopernueckue BONPOCHI 1JIsl Ik3aMeHa B 1 cemecTpe

1

2.

9

1

. Matpuusl. Bunsl matpun. [leiicTBus Hal MaTpULIAMU.

Omnpenenurens. OnpeneneHue, CBONCTBA ONPEACTUTENS.

. HeBbipoxnennast marpuna. O6parHas marpuna. Panr marpuipl.

. Cuctemsl TUHEHHBIX ypaBHeHHNA. OcHOBHBIE MOHATHS. CoBMecTHOCTE CJIAY.
. Pelienue cucrem JIMHENHBIX ypaBHEHUI. MaTpUYHBIA METOI.

. Pemmenue cucrem nuHelHbIX ypaBHeHUN. @opmynbl Kpamepa.

. Peluenue cucrem mHeNHBIX ypaBHEHUI MeTo0M [aycca.

. CHucTeMbl TUHEWHBIX OJHOPOIHBIX YPaBHEHHH.

. Bexropsl. JIuHeliHbIE Onepaluy HaJl BEKTOPAMHMU.

0. ITpoexmus BekTopa Ha ocb. Moynb BekTopa. Hampasisroniyue KOCHHYCHI.

11.CkansipHOe MpOM3BEACHNE BEKTOPOB, €r0 CBOMCTRA. [IpHITO)KeHIsI CKaIIPHOTO IIPOU3BEICHIS B TEOMETPHH, (hHU3HKE.

12.BeKTOpHO€ IMPOU3BEACHUE BEKTOPOB, €TI0 CBOMCTBA. HpI/IJ'IO)KGHI/ISI BEKTOPHOI'O MPOU3BCACHUS.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

MCTO/JbI UX PCIICHUSA,
- OCHOBHBIC ITOJIOKCHUSA TCOPUU PAIOB,

- OCHOBHBIE MTOHATHS TEOPHH
BEPOSITHOCTEN U MaTEMaTUYECKOU
CTaTUCTHUKH

13. CmemanHOE IPOWM3BEIEHIE BEKTOPOB, €ro CBOICTBA. [IpHIToskeHNs CMEIIaHHOTO IPOM3BEACHUS.
14.YpaBHeHuUs IpsMOH Ha MIOCKOCTH.

15.YpaBHEHUS IIIOCKOCTH B POCTPAHCTBE.

16.YpaBHEeHUs IPAMON B IPOCTPAHCTBE.

17.B3auMHOE pacoyiokeHue NpsMbIX U IUIOCKOCTEN. YT0 MeXay HUMU. PaccTosiHME OT TOUKH 10 NPSIMOid,
IUTOCKOCTH. TOYKa IepecedeHrs IPsSIMON U MIIOCKOCTH.

18. KpuBble BTOpPOro mopsiika: OKpy>KHOCTb, SJUIHIIC, THIepOoiia, napabosa, X TeOMETPUYECKHUE CBOMCTBA U
YpaBHEHUS

19. ®ynkuus. CriocoOs! 3aganus. O6nacts onpenencHus. OCHOBHBIE dJIeMEHTapHbIC (DYHKINH, NX CBOUCTBA, rpaduky.

20. TIpenen ¢pynkunu B Touke. [Ipenen pynkmim B 6eckoHeyHOCTH. OAHOCTOPOHHUE TIPEICIEI.

21. BeckoHeuHO Maikie 1 OCCKOHEYHO OOJbIINe (DYHKIMH, CBSI3b MEXKAY HUMHU. CBOWCTBA OECKOHEYHO MAJbIX
GbyHKIHH.

22. Teopemsl 0 npezienax. PackpbiTue HeoNpeIeIeHHOCTEH.

23.3ameuaresbHbIC MPEICIIbL.

24. CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKIMHA. DKBUBaJCHTHbIE OECKOHEUHO Majble ()YHKIMH 1 OCHOBHBIE TEOPEMBI O
HuX. [[puMeHeHne K BBIYHCIICHHIO NIPE/IENIOB.

25. HeripepbIBHOCTH (pyHKIMH B TOUKe. TOUYKH pa3pbiBa U MX KiaccH(puKarms.

26. OcHOBHBIE TeOpEeMBbI 0 HellpepbIBHBIX QyHKIUsIX. CBoMcTBa QYHKIUI HETPEPHIBHBIX HA OTPE3KE.

27.TlpousBogHast QYHKIUH, €€ TCOMETPUICSCKUN U QU3NICCKAN CMBICIL.

28. YpaBHeHUs KacaTeIbHOW U HOpMand K KpuBoil. uddeperunpyemMocTs QyHKINH B TOUKE.

29. IlponsBotHAast CyMMBI, Pa3HOCTH, TPOM3BEACHNUS, YacTHOrO QyHKIMH. [Ipon3BoiHast CIIOXKHOM 1 00paTHOH
GbyHKIHH.

30. InddepenpoBanne HEBHBIX U TapaMeTPUUECKH 331aHHbBIX (YHKIUI.

31. Jlorapudmunueckoe muddepeHmpoBanue.

32. TIpon3BOAHBIC BBICIIHMX MTOPSIKOB.

33. Muddepennnan pyaxuun. I'eomeTpudeckuii cMmbica quddepenimana. OCHOBHbIC TeopeMsbl 0 quddepeHnnanax.

34. Ilpumenenune quddepeHnmana K mpuOIMKSHHBIM BEIYHUCICHUSIM.

35. OcHOBHBIE TeOpeMbl quddepeHInaTbHOro ncuncienus: Poms, Jlarpamka u Korm.

36. [Tpasuio Jlomurans.

37. YcinoBusi MOHOTOHHOCTH (DyHKIHMH. DKCTpeMyMbl (yHKInHA. HeodxoaumMoe 1 10CTaTOYHOE YCIOBHS DKCTPEMyMa
¢GbyHKIHN.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

38. Hauboubliee ¥ HAMMEHBIIICE 3HAYCHUS (PYHKIIUH HA OTPE3KE.

39. Bemrykiocts rpaduka Gpynkunu. Toukn nepern6a. Heodxoaumoe 1 1ocTaTO4YHOE YCIOBHUS TOYEK Iepernoa.
40. AcuMnTOTHI rpaduka GyHKIHH.

Teoperuyeckne BONpPOCHI 4151 3a4eTa BO 2 cemMecTpe

N~ wWNE

10.
11.

12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

[TepBooOpasnas. HeonpeneneHHbIi HHTErpal 1 ero cBoiicTBa. Tabnmiia OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METO/Ibl HHTETPUPOBAHMS: 3aMEHa NIEPEeMEHHON 1 HHTErPUPOBAHHE MO YACTIM.

WHTerpupoBaHue pannoHalbHbIX QYHKIHHA.

WHTerpupoBanye TPUTOHOMETPUYECKHUX (DYHKLIUH.

WHTterpupoBanue UppannoHaIBHBIX (QYHKIIHHA.

OmnpeneneHHbIi HHTETpall KaK Mpejiel HHTerpajJbHOW CyMMBI, €r0 CBOKCTBA.

®opmyna Herotona — Jleitonnma. OCHOBHBIE CBOWMCTBA OMPECICHHOTO HHTETpaa.

Boluncienne  onpeneneHHOTO HMHTerpana (3aMeHa MEpPEeMEHHOW, WHTErPHPOBAaHHME II0  YacTsaM).
WHTerpupoBaHye YETHBIX M HEUETHBIX (DYHKIUH B CHMMETPUYHBIX Ipe/ienax.

HecoOcTBeHHbIE HHTETPABL.

I'eomeTprueckne u pu3MIECcKne MPUIOKEHHS ONPEIEICHHOTO HHTETpaa.

Ob6nacts ompenenenust ®HIIL. [Ipenen, HenpepbiBHOCTH. CBOICTBA (PYHKINH, HEMPEPHIBHBIX B OTPaHIYCHHOMN
3aMKHYTOH 00acTy.

YacTHbIe TPOU3BOAHBIE IEPBOTO MOPSAIKA, UX TEOMETPHUECKOE UCTOIKOBAHHUE.

YacTHbIE TPOU3BOAHBIE BBICIINX TOPSIKOB.

JuddepeHnnpyeMocTb U MOJTHBIN auddeperpan GyHKIUH.

[Mpumenenne nonHoro muddepeHimana K NPUOIMKEHHBIM BblYMCIeHUSIM. JnddepeHnuansl BhICIINX
HOPSIIKOB.

[MpousBonHas cioxHo# ¢pyHkIuy. [TomHas mpon3BogHAS.

HuBapuaHTHOCTE (DOPMBI IOTHOTO TU(QepeHraa.

HduddepernnpoBanre HeIBHON (YHKIINH.

KacaTenpHas 10CKOCTh 1 HOPMAIIb K TIOBEPXHOCTH.

OkcTpeMyM QYHKIMHM JIBYX NepeMeHHbIX. HeoOXoauMoe 1 10CTaTOuHOE YCIOBUE IKCTPEMYMa.

VYcnoBHslil s3kcTpeMyM. Meton MHOuTenei Jlarpanxa.

Haubonsiree 1 HauMeHbIIIee 3HAYeHUS (QYHKITUH B 3aMKHYTOH 0b1acTu.

JIBOIHOI MHTErpas: OCHOBHBIE MOHATUS U OTIPECIICHHUS.

I'eomerprueckuii U GU3NUECKUI CMBICT TBOMHOTO HHTETpaa.

OCHOBHBIE CBOMCTBA JBOMHOTO MHTETPAJIA.

Brruncnenue qBOWHOTO HHTErpaia B IEKapTOBBIX KOOPAWHATAX.

Brruncnenue qBoMHOrO HHTErpaia B MOJIIPHBIX KOOPAUHATAX.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.

IIpunoxxeHus JBOMHOIO UHTErpaa.

TpoliHOi HHTErpal: OCHOBHBIE IIOHATUS, CBOUCTBA.

Brruncnenue TpoitHOro UHTErpana B JeKapTOBBIX KOOpAUHATAX.

3aMeHa MEpEeMEHHBIX B TPOHHOM HHTErpaje. BrldmcieHne TPOWHOTO WHTErpaja B HWIMHIPUYECKUX H
cepuuecknx KOOpAUHATaX.

I'eomeTprueckuii 1 GU3MUECKUI CMBICI, TPUIOKEHNS TPOIHHOTO HHTETpaa

Yucnossie psabl. CXoAUMOCTh U cyMMa psaja. CBONCTBa psIOB.

Psn reomerpudeckoit mporpeccun. HeoOXoauMBelid pU3HAK CXOAUMOCTH YHCIIOBOTO psiga. [apMoHWYecKui
pan.

JlocTaTouHbple NPU3HAKU CXOAWMOCTH 3HAKOIOJIOKHUTENbHBIX psAnoB. llpusHaku cpaBHeHus. IlpusHak
Hamnam6epa.

JlocTaTouHbple TPU3HAKKM CXOJUMOCTH 3HAKOIOJOXHUTEJIBHBIX psAfoB. PamukansHelii mpusHak Komm.
WuTterpansubiil mpusHak Komm.

3Hakouepeayroyecs 1 3HakonepeMeHHbie psbl. [lpusHak JleitOnua. AGCONIOTHAS U YCIOBHAS CXOJAUMOCTh
psza.

OynaKmoHanbHbe psaabl. O6macte cxomqumocTu. CreneHHble pagsl. Teopema Abemns. Pamuyc cxomuMocTu.
CBOICTBa CTEIEHHBIX PSI/I0B.

Psmer Teiinopa u MakiopeHa. Pasnoxxenrne pyHKIUI B CTETICHHBIC PSIBI.

[IpuMeHeHne cTeneHHBIX PSIOB B PHOIMKEHHBIX BEIYUCICHUSIX.

Tpuronomerpuueckne psnasl. Omnpenenenne Ko3((GHUINEHTOB TPUTOHOMETPUYECKOTO psia. Y CIIOBHE
paszioxumoctu GyHKIHil B psx Oypee.

Psaaer @yppe n1s 4eTHBIX M HEUeTHBIX (yHKuui. Psmer dypee mamd (GyHKIMH IPOM3BOJIBHOTO IMEPUOJA.
Paznoxenue B psajg Oypbe HenepruoAn4ecKux GpyHKIUH.

Teopenmecxne BOIIPOCHI 1JId JK3aM€Ha B 3 ceMecTpe

1.

Nogk~own

Huddepernnanpapie ypaBHEHHS: OCHOBHBIE MOHATHSA. 3afadyd, NpUBOAMUE K aAnpdepeHInaIsHpIM
YpaBHEHHSM.

Teopema CyIiecTBOBaHUS M €AMHCTBEHHOCTH PEIIeHUs 1 (HepeHIIaIbHOTO YPaBHEHHS.

YpaBHEHUS ¢ pa3aeISIONIIMUCS TIEPEMEHHBIMU.

OpHoposHble nuddepeHanbHble ypaBHeH | mopsiaka.

Jluneiinsle ypaBHeHUs. Y paBHeHUs bepHynu.

YpaBHeHUE B MOJHBIX AU PEepeHIaIax.

Juddepennnanbaple ypaBHEHHMS BHICIINX MTOPSIKOB: OCHOBHBIE ITOHSITHSI.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

26.

217.
28.
29.
30.

YpaBHeHUs], AOMYCKaIOIIe OHIKEHUE MopsAKa.

Jlunedinple  nuddepeHUManbHBIe  ypaBHEHUS — BBICIIMX — NOpsAAKoB.  JIMHeiiHble — OJHOpPOIHEBIC
i depeHnnanbHble ypaBHEHUs 2, N-TO MOPSIKOB.

Wnterpuposanne JIOAY ¢ mocTOSHHBIME KO3QQHUIIIEHTAMH.

Jlunettnpie HeomHOpoaHbIe [IY. CTpykTypa obmero pemienns JIHY.

MeToa BapHaly MPOU3BOJIBHBIX MOCTOSIHHBIX.

Wnterpuposanne JIHAY ¢ mocTOSHHBIME KO3 QHUIHEHTAMH | MIPaBOI YacTHIO CIEIHAIEHOTO BHAA.
Cucremsl muddepeHInanbHbpIX ypaBHEHHH. TeopemMa CyIecTBOBaHUS M €ANHCTBEHHOCTH penieHus. Meton
WCKJIIOYEHHS JJIs1 PELICHHUS] HOPMAIBHBIX CHCTEM UG PEepPEeHIINATIbHBIX yPaBHEHHUH.

DeMeHThl KOMOWHATOPHUKHU: IEPECTAHOBKH, Pa3MEIICHHsI, COUSTaHHS.

OCHOBHBIE MOHSTHSI TEOPUH BEPOSITHOCTEH: UCIIBITAHHE, COOBITHE, BEPOSITHOCTD COOBITHSI.

JeticTBust Haja cOObITUSIMH. AreOpa COOBITH.

TeopeMblI CII05KEHUS U YMHOKEHUSI BEPOATHOCTEH.

®opmyna nonHou BepoaTHocTH. Popmyna belieca.

INocnenoBarenbHOCTh HE3aBUCHMBIX HcnbiTaHNA. Dopmyna beprymmu.

Crayu4aliHble BEJIMYHHBI, UX BUJBL.

Psan pacnpenenenus. @yHkuus pacnpeaencHus, ee cBoicTsa. [I10THOCTE pacnpeeneHys, CBONCTBA.
UucnoBble XapaKTEPUCTHUKU CIIyYailHBIX BEJIUYMH: MaTEMaTHYECKOE OXHMIAHHWE, IUCIIEPCHs, CpelHee
KBaJ[PaTU4ECKOE OTKIIOHEHHE.

HopmanpHelii 3aK0H pacnpeaesieHus Clly4aiiHON BeJIMYUHBI.

CucteMsl CIy4alHBIX BEITHYMH. 3aKOH pacmpereseHus. YUCIoBble XapaKTEPUCTHKH CHUCTEMBI CIyYalHBIX
BEJIMYMH. 3aBUCHMOCTD CITy4ailHBIX BEIUYHH.

[Ipenmer mMaTeMaTHYeCKOM CTAaTUCTHKH. | eHepaibHash COBOKYIHOCTh M BBIOOpKa. BapmanmoHHBIA psia.
[onuron. I'ncrorpamma. OMmupuyeckast pyHKIHS pacrpeaesIeHus .

CraTtucTHUeCKHE OIICHKH [TapaMeTPOB paclpeesieHHsI TeHepaTbHON COBOKYITHOCTH.

Craructuueckas nposepka runote3. Kpurepwuii cormacus. Kpurepuii [Tupcona.

Koppensmonsslii ananu3. OMnupudecknii KoaQGuImeHT Koppesyn.

HaxoxxneHue ypaBHEHUs! IMHEHHON perpeccuy METOA0M HauMEHbBIINX KBaJAPaToB.

YmeTh

— pfuiath 3aaa4d 110 H3y4YaCMbIM

TCOPETUYCCKU pa3aciiaM;

— o0cyxnaTh CIoco0bI

3¢ (EeKTUBHOTO peuieHus
muddepeHIMaNbHBIX YPaBHEHUH H
ux CHCTEM; OTIPEACIIATh

Hpumepuble npakmuueckKue 3a0anus 014 IK3AMEHA U 3a4ema:

1. Petunts marpuunoe ypaBHenne X+3(A-B)=4C, rue




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

3(()EeKTUBHOCTh pPEIICHUS 3aJlauH,

HOJTyYSHHOTO c TIOMOIIBIO
YHCIIEHHBIX METOJIOB;
pacrno3HaBaTh 3¢ deKTHBHBIC
pe3yJIbTaThl 00paboTKu

9KCIIEPUMEHTAIBHBIX JTAHHBIX OT
HEA(PPEKTUBHBIX

e

2. Pemmmth cUCTEMBI TMHEHHBIX areOpandecknx ypaBHeHHH 1o opmynam Kpamepa, MaTpuaHBIM METOJIOM, METOIOM
laycca:

3X, +4X, +2%, =3
2%, — X, —3X;, =—3
X, +5X, +X; =2

(L3,6), A(221), A(-50:1), A, (—46;-3).

3. JlaHbl KOOPAUHATHI BEPIIUH MHPAMUJIBI ARAA, : AL
Hariitu:

1) nmuny pedpa Ak ;
2) yrox Mexay pedpamu Ak, u AA ;
3) yrox Mmexay pedpom AA, U TPaHBIO Al ;

4) Tromaab TpaHu ARA ;
5) o0beM HpaMHTIBL.

4. B tpeyromnsuuke ¢ BepmuaaMu A(2,1), B(5,3), C(-6,5) HaifTi 1IMHY BBICOTHI M3 BEPIINHBI A.
5. Hammcars KaHOHMYECKHE U TapaMETPUUECKHE YpaBHEHU IPAMOH, mpoxozsiiel yepe3 Touku M(2,1,-1) u
K(3,3,-1).
6. CocraBUTh ypaBHEHHE IUIOCKOCTH, Mpoxo et uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jlokasatb, 4TO NpsIMbIE MapaJUICIbHBI:




CTpyKTypHBIii
DJIEMEHT [Tnanupyemsie pe3yabTaThl 00ydeHUs OneHoYyHBIE CpeCTBA
KOMIIETEHIINN
x+2 y-1 z Jx+y-z=0
3 -2 1 " X—y—-52-8=0
8. Haiitu yroa mexxay npsiMmol, npoxozsiieit uepe3 Touky A(-1,0,-5) u rouky B(1,2,0), 1 miockoctsio
x-3y+z+5=0.
9. Omnpenenuts THI KPUBOH 2-TO TOPSAAKA M TOCTPOUTD JINHHIO:

x> —9y® +2x+18y+73=0
2x? +3y? —4x+6y—-7=0
y? —4x-2y-3=0

10. Beruucnure npeaesnst:

2x1-45

3x-arcsin 2x .
m iB) fim == %

—x4
1+4x—x -6) i :
X3 X —

a) lim
x-0 COS X — C0S° X

o X 4+ 3x2 42X
d _ _

11. Haiinure —y st GyHKUuid: a) Yy = e4x L 0) X=Cctg2t,
dx y = In(sin 2t).

12. Berunciute:  a) 3 —\/§+i , 0) (1—i)28.

a)J'sin3x-0055xdx,6)J 1-cosx ax ®) I(2x+5)~exdx.

13. Haiitn HeonpenenE€HHbIN HMHTETpa:
(x —sin x)?




CTpyKTypHBIii
3JIEMEHT [Tnanupyemsie pe3yabTaThl 00ydeHUs OneHouHbIE CpENCTBA
KOMIIETCHLIUU

14. Berauciuth onpeielieHHbIH HHTerpa

1
15. Beruucnuts onpeaeneHHbI HHTerpal I 4y -arcsin xdx -
0

2
16. Haiitu ruomazns (uryper, orpanmuensoii mummsamm: X =4, Y =4X.

-1 0 0 0
17. VI3MeHUTh MOPS/I0K HHTETPUPOBAHUS J' dy J' fox + J' dy J' fdx.
-2y 1y

18. Beruucnurs ” dxdy

5 «/x2+y2’

_ Jo_y2_ 2 A3
19. Haiitu 1 nocTpouTh 00J1acTh onpenelieHns: QyHKIUU U=y9-Xx"—y" +(x-y) .

D:x<y<+1-x* x>0-

3 .
20. Haittu mommsiit auddepenmuan dynxupmn: 2 =X IN'Y —Sin2xy.

21. HaiiTn 4YacTHBIE TPOM3BOAHBIC IE€PBOTO MOPsAKA (YHKIHU:

z =5x°y> +In(x+4y).

. [y2 2
22. Hanucath ypaBHEHHE KacaTellbHOM INIOCKOCTH U HOpMaliH K oBepxHocTH Z =4/ X" + Y~ B Touke (3, 4, 5).




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

2 3
23. Hccnenosats Ha sketpemym dyrxkmmo Z = X — 2XY +4Y
. 2 2 —
24. Peumnre 3anaay Komm: Yy COS” Xdy = (y +l)dX, y(O) =0.

25. Haiinute obutee pemenne nuddepennmanshoro ypapaenns Y +y' = e?*,

26. Pemwuts 0HOPOAHYIO cUCTEMY IU(depeHIaIbHBIX YPaBHCHUH:

x'=6x—y,
Vi=x+4y.

27. Ilpu nocraBke ¢ 3aBoja Ha 6a3zy 1000 pagroNpUeMHUKOB, Y 55 BBILLIM U3 CTPOs JiamIibl. HaiiTn BEposSTHOCTH TOTO,
YTO B3ATHIN Hay[ady MPUEMHHK OyJIET UCTIPABHBIM.
28. IIaTHaIaTh YK3aMEHALIMOHHBIX OUJIETOB COZIEPIKAT O 2 BOIPOCA, KOTOPBIE HE TIOBTOPSIIOTCS, IK3aMEHYOLIUIICS

3HAeT TOJBKO 25 BOIIPOCOB. Haiitn BEPOATHOCTL TOI'O, YTO 3K3aMCH 6yH€T ClaH, €CJIN IJId 9TOTO JOCTAaTOYHO OTBETHUTH
Ha ZIBa BOIIPOCA OAHOT'O Ounera.

29. IlpuHNMaeM BEpPOSTHOCTH POXKICHUS MAJIbUMKa U IEBOYKH paBHBIMU. HalTi BeposiTHOCTH TOT0, uTo cpeaun 10
HOBOPOXJICHHBIX 6 OKaXYTCS MaJbuHKaMHU.

30. [lan 3aKk0H pacrpeneeHus TUCKPETHOH CITyJaifHOW BETHYIHEL:

x: | 110 | 120 | 130 | 140 | 150

p: 01102 )03 |02 |02

BBIYHCIIUTh €€ MaTEMATHYCCKOC OXKUIAHNE, TUCTIEPCHUIO U CPEAHEE KBAIPATHUICCKOC OTKIIOHCHUE.

31. Mana ¢pyHKIMS pacnpeneseHns] HePEPhIBHON CIy4aiiHOM BETMUMHBI X




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

0 npu x<0
0,25x3(x+3) npu O<=x<=1

1 npu x>1

F(x)=
Haiitu motHOCTh pacmpenencuust f(X), mocTpouts ee rpaduk, BEpOSATHOCTD MOMANAHUS B 3a1aHHbII HHTEpBai [0,5; 2],
o)
Mx, Dx, X,

32. 3agaHo pacnpeeneHue BEpOSITHOCTEH TUCKPETHOM TBYMEPHOM Ciy4aifHOW BETMYMHBIL:

Y\ X 2 5 8

0,4 0,15 0,30 0,35

0,8 0,05 0,12 0,03

Haiity 3aK0HBI pactpeiesieHus COCTABIISIOMNX, KOA(QQUITHEHT Koppesun

Bnanets

- IPaKTUUECKUMHU HaBBbIKAMU
UCIIOJIb30BaHMs MAaTEMaTHUSCKUX
MOHATHH U METOJIOB (M3y4aeMbIX
pasziesoB MaTeMaTHKH) MPU PEIICHUH
MIPUKJIATHBIX 33134,

- HaBBIKAMU 00OOIICHHUS Pe3yIbTATOB
pelIeHus1, pe3yIbTaToB 00paboTKH
CTAaTHCTUYECKOIO IKCIICPUMEHTA;

- C1I0c00aMHM OIICHUBAHUS 3HAYMMOCTH

u HpaKTI/I‘leCKOﬁ MIpUrogHOCTH
IMMOJIY4YCHHBIX PE3YyJIbTAaTOB

IIpumepnvie npuknaonvie 3a0a4u u 3a0anus

l.IlpuBeaute mpuMepbl W3 KYpCOB MaTeMaTHKH M (DU3UKH, WDIIOCTPHPYIONINE (YHKIMOHANBHYIO 3aBUCHMOCTD
IIepeMeHHbBIX. BEIpasuTe ofHY NMepeMEeHHYI0 depe3 OPYryio M oOpaTHO. BBIACHWTE, NMpW KaKWX 3HAYCHHUSX OJHOU
MIEpEMEHHON onpe/ieseHa apyrasl.

. 1, 2
2.3aBHCUMOCTb MyTH OT BPEMEHH MPH TPSMOJIMHEHHOM JIBUKEHMM TOUKHM 3a1aeTcs ypapHenuem S =—1° 4+ 2t° -3,

rme S —nytbBM,a t — Bpems B c. BeumciuTe ee CKOPOCTh U YCKOpeHHe B MOMeHT Bpemenn = 4C .

3. U3BectHO, uTOo npu HanpspkeHnn E=2,4 B cuna 1oka 1=0,8 A. Beipasute aHamMTHUECKH, UCTIONB3Ys 3akoH OMma,
3aBHCHUMOCTH MEX/y CHIJIOHN TOKa M HaNpsDKEHUEM; OCTpoiiTe rpad ik HaWIeHHOHW (HyHKIINN.

4. HanpspxeHre B HEKOTOPOH IeTH MalaeT paBHOMEPHO (TI0 JTMHEHHOMY 3aKOHY). B Hagane ombiTa HampspKeHne ObLIO
paBHO 12 B, a IO OKOHYaHHU OMBITA, JUIMBIIETOCs 8§ cex, HampspKeHne ynaio 1o 6,4 B. Beipazute HampspkeHune V Kak




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

¢yHKUHIO BpeMeHH 1 mocTpoiite rpaduk 3Toi QyHKITHH.

5. Ilpu mapasuiensHOM COCAWHEHUH ABYX MMPOBOAHHUKOB, HMEIOIIMX COMPOTHBICHUS T U ', obiee compoTtuBieHue R

1

. . 1 1 .
COOTBETCTBYIOIIEH YacTH 3IEKTPUIECKON IIEMTH BBIYUCISETCS 10 (hopmyIe Z=oto Cunrtas I I3BECTHBIM, HaliAUTE

lim,_, R, lim,/_, R. McTonkyiiTe noay4eHHbIE pE3yIbTAThl C TOUKU 3PEHUS (HDU3UKU.

6.3HaueHre KHHETHUECKOM DHEPTHH Tella BeIpaxkaeTcst popmynont E,,, (B) = _mevt ;, B = 2 Haiigure npenen
1+/1-82 J1-B2 c

9TOH (YHKINH, T.€. TOIyYHTE KIACCHYECKYI0 (GOPMYITy Ul KHHETHYECKOH sHeprud, eciu ff — 0.

7.Cua JAABJICHUS JICTUHUKA, COBCPIIANOLICTO «MEPTBYIO MNCTIIO» Ha CUACHBEC B MOMCHT HOCTHIKCHUS BerHeﬁ TOYKH
2

o o v
«MEpTBOM TeTIm» BbIpaxaercs ¢opmynoil Q =m(a—g), toe a = — — UCHTPOCTPEMHTEIbHOE (HOpMasBHOE)
YCKOpeHHe, I' — paauyc nemii. PaccMaTpuBas JaHHOE BBIpaXKeHHE KakK (yHKIHIO IIEHTPOCTPEMUTENBEHOTO YCKOPEHHS,
JOKaXHTe, YTO IPH NPEIeIBHOM Nepexoie a — g JIETYUK UCIIBITHIBACT COCTOSHUE HEBECOMOCTH.

8. [1ycTh B AMIEKTpHYECKON LETH TEYET MOCTOSIHHBIA TOK. [10]] TOCTOSHHBIM TOKOM MBI OyZeM OHUMATh KOJHIECTBO
AJIEKTPUYECTBA, MPOTEKamIlee B LENH 3a eAWHUIy BpeMeHH. JlaliTe ompenereHHe IMEepeMEHHOTO TOKa B MOMEHT
BPEMEHH t M BBIYMCIIUTE €0, €CIIM KOJHMYECTBO DIIEKTPHUECTBA, MMPOTEKILEE B IIEMH 3a MPOMEXYTOK Bpemenu [0; t],

paBHO Q(t).

9. Toxk | onpenensTes no tanreHc-ransBaHoMeTpy 1o Gopmyne I = C - tge. Ilycte d¢ — ommoOKa, fonynieHHas npu
orcuere yria ¢. Haiigure abCoMOTHYIO M OTHOCHUTEIBHYIO MOTPEIIHOCTH Ipu omnpeaenenun |. Ilpu xakom yrie ¢
OTHOCHUTENbHASI TOTPEITHOCTh OyAeT MUHUMAIBHON?

10. CocraBnsieTcss dJeKTpUUYeCKas IIeMb W3 JBYX MapaUIeNbHO COEIWHEHHBIX compoTuBieHUd. [Ipu kakom
COOTHOIIICHUH MEXIy O3TUMH CONPOTHBICHHUSMH CONPOTHBICHHE BCEH I[EMM MAaKCHUMAJbHO, €CIH IpH
[TOCJICIOBATEIBHOM COCTHHEHNUH STUX COMPOTHBICHHUN OHO paBHO R?

11. B anextpudeckoil ienu BHyTpeHHee conpoTtusieHue u 3//C UCTOYHHMKA TOKA paBHBI COOTBETCTBEHHO 7 1 U. Ilpu
KaKOM 3HauCHHH BHEIITHETO CONPOTHUBIECHUS R cuila TOKa BO BHENIHEH YacTH 1enu OyaeT HanoobIen?







0) Ilopsinox mpoBeAeHUsI MPOMEKYTOUHOI aTTeCTallUM, OKA3aTe/IH U KPUTEPHHU OLleHUBAHMSA:

[IpomesxxyTouHas aTTecTanys o JUCIHILTHHE «MaTeMaTHKay BKIIOYACT TECOPSTHYCCKUE BOIIPOCHI,
MIO3BOJISIONIKE OIICHUTh YPOBEHD YCBOCHHUS O0YYAIONMMUCS 3HAHUH, U MPAKTHICCKUE 3aIaHNS,
BBISBJISIFOIINE CTEIICHb CHOPMHUPOBAHHOCTH YMCHHI U BIIaJICHUH, TPOBOAUTCS B popme dk3amena (1 u 2
ceMecTpsl) U B popMe 3adeTa (3 cemecTp).

DK3aMeH 110 JJaHHOH JAUCHUIIIMHE ITPOBOAUTCS B yCTHOﬁ (I)OpMC I10 5K3aMCHaAIIlMOHHBIM 6I/IJ'I€TaM, KaXX bl
N3 KOTOPBIX BKIIHOYACT 2 TEOPETUYCCKUX BOIIPOCA U ABA IIPAKTUYCCKUX 3aaHUs.

IToxa3zaTenu u KPUTEPUH OLICHUBAHUS 3K3aMEHa U 3a4eTa ¢ OLIEHKOM:

— Ha OLEHKY «OTJHYHO» — O0YJaIOMIMIACS TEMOHCTPHPYET BHICOKHI YPOBEHD CPOPMHUPOBAHHOCTH
KOMIICTCHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U TITy00KOe 3HaHUEe y4eOHOro MaTepuaia, CBOOOIHO
BBITIOJTHACT TIPAKTUIECKHUE 3aIaHUs1, CBOOOIHO ONEPUPYET 3HAHUSIMHU, YMEHHUSAMH, IIPUMEHSIET UX B
CUTyalusax MOBBINIEHHOM CII0KHOCTH.

— Ha OLIEHKY «XOPO1I0» — 00yJaroIuiics JeMOHCTPUPYET CPEAHUIN YPOBEHb CQOPMUPOBAHHOCTH
KOMITETCHIIMI: OCHOBHBIE 3HAHUS, YMEHHsI OCBOCHBI, HO JOMYCKAIOTCSI HE3HAUNTEIbHBIC OIIHOKHY,
HETOYHOCTH, 3aTPyIHEHUS IPU aHAINTHYECKUX OIepalusixX, IepeHoce 3HaHUI U YMEHUI Ha HOBBIE,
HEeCTaHJIapTHBIE CUTYaIUH.

— Ha OLIEHKY «YI0BJIETBOPUTEJIbHO» — OOYJaIOLINICS IEMOHCTPUPYET IIOPOTrOBbI yPOBEHb
c(OpMHUPOBAHHOCTH KOMITETCHITUI: B X0/I¢ KOHTPOJIBHBIX MEPOTIPUATHI JJOMYCKAIOTCS OITUOKH,
NPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHUI1, HABBIKOB, 00YYarOLIUICS UCTIBITHIBAET
3HAYUTEIbHBIE 3aTPYAHEHUS TIPU ONIEPUPOBAHUN 3HAHUSAMHU U YMEHUSAMU TPU UX NIEPEHOCE HA HOBbIE
CUTYaIUH.

— Ha OIICHKY «HEeYI0BJIETBOPHUTEIbHO» — 00YJAIOIIUICS IEMOHCTPUPYET 3HaHuUs He 0osee 20%
TEOPETUYECKOr0 MaTepHaa, IOMycKaeT CyIIEeCTBEHHbIE OIMOKH, HE MOXKET MOKA3aTh HHTEIICKTYaIbHbIC
HABBIKU PEIICHUS MPOCTHIX 3a/1a4 WM HE MOXET MOKa3aTh 3HAHUS JJaKE Ha YPOBHE BOCTIPOU3BEICHUS U
00BsICHEHHSI THPOPMAITUH.



