MWHHUCTEPCTBO HAYKH ¥ BBICIIEI'O OBPA3OBAHMS
! POCCUUCKOU ®EJIEPALINA

®ejiepaibHOE rocy1apcTBEHHOE 010/UKeTHOE 00pa3oBaTe/IbHOE YUPEKICHHE
BhICIIEr0 00pa3oBaHus
«MarHuTOropCcKHii rocy1apcTBEeHHbIN TeXHUYeCKU# yHuBepeuteT um. 1.
Hocosa»

“ . VTBEPXJIAIO
. HMupexrop UEC
/ 10.B. Comosa

oo
<57 03.02.2025 .

PABOYAS TIPOT'PAMMA JIMCHHUITJIMHBI (MOYJIS)

MATEMATHKA

Hanpasnenue noAroToBkH (CHENHaIbHOCTD)
13.03.02 DaexkTpoIHepreTuka 1 JIEeKTPOTEXHHKA

HanpaBneHHOCTS (mpoduiis/cenuanu3aims) IporpamMMsl
DnexTpocHabKeH#He

VYpoBenb Bbicuiero oopa3oBanus - bakanaBpuar

®dopma 0OyueHus
3a04Has

Uncturyt/ Gpakynbrer MHCTHTYT €CTECTBO3HAHUS M CTAHAAPTH3ALNH
Kagenpa [pukinagHoit MaTeMaTHKH U HHPOPMATHKH

Kypc 1,2

Maruuroropck
2025 ron
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JIner aktyanusanum padodeii nporpaMmmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa 1 o100peHa s peanusaruu B 2026 - 2027
ydeOHOM Toj1y Ha 3acefanuu kageapel [IpuknaaHoit MaTeMaTuKu U HHPOPMATHKH

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

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acenanuu Kadeapsl [IpukiagaHoi MaTeMaTUKU ¥ HHGOPMATUKH

[Iporokom ot 20 . Ne
3aB. kadeapoii IO.A. 13BekoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena uis peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3acefnanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

[Iporokon ot 20 . Ne

3aB. kadenpoit 10.A. U3Bexos

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojy Ha 3acefnanuu Kadeapsl [IpukiagHoil MaTeMaTHKU U HHPOPMATUKH

IIporokomor 20 . Ne
3aB. kadeapoii [O.A. N3BekoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4ueOHOM Toly Ha 3acefanuu kadeapol [IpuknagHoil MaTeMaTuku U HHHOPMATHKU

[Iporokom ot 20 . Ne

3aB. xadenpoii 10.A. U3Bexos




1 eau ocBOeHMS AUCHUNIMHBI (MOTYJIAA)

L{enbto 0cBOEHUS TUCUUIUIHHBI «MaTeMaTHKay SBJISIETCS OpUEHTAIN Ha 00ydeHue
CTYJCHTOB HCIOJIb30BAHUIO MaTEMaTHUYECKUX METOJIOB TPHU OCYILIECTBICHUH MPOLIECCOB:
MIPOM3BO/JICTBA, Mepe-/1aduH, pacipeesieHus, Npeodpa3oBaHusl, IPUMEHEHHS U YIIPABICHUS
MOTOKAMH AJIEKTPUYECKOM SHEPTUU U 3JIEMEHTOB, allllapaToB, YCTPOMCTB, CUCTEM U UX
KOMITOHEHTOB, peaIH3yIOIIUX BhILIEHIEPEUHCICHHbIE TPOLECCHI.

2 MecTo JUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Juctumimaa MareMaTuka BXOJIUT B 0053aTEIbHYIO YacTh y4eOHOTO IIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

Jli n3ydeHust TMCUUIUIMHBI HEOOXOIUMBI 3HaHUs (YMEHMSL, BIAJACHUS),
chOpMUPOBAHHBIE B pE3yJIbTaTE U3YUCHUS AUCIUILTNH/ MPAKTUK:

st u3ydeHus TUCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
chOpMUPOBAHHBIE B pe3yNbTaTe U3YUEHUs UCHUILTUH: «AJredpa u Havajaa aHaIu3a,
«["eoMeTpusi» B 00bEME MPOrpaMMBbl CPETHEHN IIKOJIBL.

3HaHus (YMEHUs, BIa/IeHUs ), IOTYYECHHbIE IPY U3yYEHUU JaHHOMN UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIIUTUTHH/TIPAKTHK:

TeopeTnueckas MexaHHKa

Teopernueckre OCHOBBI JIEKTPOTEXHUKU

[IpuknagHas MexaHuka

MaremaTtnueckue 3aJjau SHEPreTuky u npuMenenue OBM

MaremMaTrnyeckoe MOAEIUPOBAHUE B AIEKTPOIHEPIEeTHUECKUX CUCTEMaX

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMILUTUHBI (MOYJIs1) M IIAHUPYeMble Pe3yJIbTaThl 00y4YeHusI

B pesynbrare ocBoeHUs AUCUUILIMHBI (MOaynsl) «Martemarukay oOydaromuics
JOJDKEH 00J1a/1aTh CIEAYIOIUMH KOMITCTEHIHSIMU:

Konx nnaukaropa

I/IHILI/IKaTOp JOCTHIXKCHUS KOMIICTCHIITUN

OIIK-3 CnocoOeH NpUMEHATh COOTBETCTBYIOUINH (hU3MKO-MaTeMaTHUECKUil anmnapar,
METO/Ibl aHAJIN3a U MOJEINPOBAHUS, TEOPETUUECKOTO ¥ IKCIIEPUMEHTAIBHOIO UCCIIEJOBAHMUS
IPU pelIeHUH NpoQecCHOHANTBHBIX 3314

OIIK-3.1 Hcnonp3yer MeToAb! aHAIM3a U MOAEIUPOBAHUS IIPU PELIEHUN
npo¢eCCHOHATIBHBIX 33]1a4, MOICTMPOBAHNH U IPOEKTUPOBAHUU
OHEPrOCUCTEM

OIIK-3.2 CrniocoGeH npuMeHSITh COOTBETCTBYIOLINI (PU3UKO-MaTeMaTHYECKUN

arrmapar 1nmpmu TCOPETUICCKOM U SKCIICPUMCHTAJIBHOM HCCJIICIOBAHUU B
pEILICHUH 3a]1a4 SHeprocOeperkeHHsI




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6miast TpyA0€MKOCTh AUCIHUIUIMHBI COCTABISIET 15 3aueTHbIX equnun 540 akajl. 4acoB, B TOM

HHUCJIIC:

— KOHTaKkTHas pabora — 38,8 akaj. 4acos:
— aynutopHas — 32 akaj. 4acos;
— BHeayauTopHas — 6,8 akaj. 4acos;

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

— B (popme npakTuieckoil moarotoBku — 0 akai. yac;
— TIOJITOTOBKA K dK3aMeHy — 21,3 akaj. vac

d)opMa aTTCCTalluH - 3a4€T C OHeHKOﬁ, 9K3aMCH

AynutopHast ] o
KOHTakTHas paboTa E =z dopma TeKyIero
= B
B aKa/I. yacax 5] un KOHTPOJISt
Paszen/ Tema 2 (B axan ) == N P Kox
> & © | camocrosiTenpHON | ycrieBaeMOCTH H
JUCLUATUINHBI 2 £ « ., | xommerenyu
0 & padoThI TIPOMEKYTOYHOM
na6. | mpaxr. | € &
Tek. z2'g aTTecTaluu
3aH. 3aH. | O &
1. Jluneitnas anrebpa
n3yveHue
JUTEPATYpPbI
COCTaBJICHHE
KOHCIIEKTa
BbinosHeHue KP KOHCYJIbTAlLlUU 110
Nel «JIunetinas, | pemenuto KP Nel,
1.1 Marpuusl 1 JedcTBUS BEKTOpHAs IIPOBEpKa PEIICHNUS
0,5 0,5 1515
HaJ| HIMH. anrebpa u KP Nel
aHanuTH4Yeckas | (4acTb - MaTPULBI U
TeOMETPHSL. OTIPENICITUTEITH)
Juddepeniyans
HOE MCYHCIICHUE
(DYHKIUHU OHOM
MEPEMEHHON»
1
U3yuCHHE
JUTEPATYPbI
COCTaBJICHHE
N KOHCYJIbTAIIUH 110
1.2 Cucrembl IMHEHHBIX KOHCIIEKTa
pemennto KP Nel,
anreOpanvecKknux eimonHenne KP
. . MPOBEPKA PEIICHHS
ypaBHeHHUH. Pemenue Nel «JIuneiinas, KP Nel
CUCTEM JIMHEHHBIX BEKTOpHAs -
Ny 0,5 0,5 15,15 P (4acTp - CUCTEMBI
anreOpanvecKknux ypaBHEHHUI anreOpa u M
JIMHEHHBIX
no ¢popmynam Kpamepa, aHAITUTHYECKast
anredpamIecKux
MaTPUYHBIM METOJIOM, TEOMETPHSL. .
ypaBHEHUH)
metoqoM ["aycca. Juddepeniuain TecT
HO€ UCUUCIICHHE
(dyHKIMU OAHOI
MIEPEMEHHOID)
HWroro no pazaeny 1 1 30,3
2. BekropHas anredpa u
AQHAJIMTUYECKasi TEOMETPUS
2.1 BekropHas anrebpa: H3y4eHne KOHCYJIBTAINH T10
JIMHENHBIE U HEJTMHENHbIE 1 0,5 0,5 15,15 JUTEPATYPbI pemenuto KP Nel,
oIepanuy Hajl BEKTOPaMU U COCTaBJICHHE MIPOBEPKA PELICHUs




X CBOMCTBA.

KOHCIIEKTa
BbInoiaHeHue KP
Nel «JIuneiinas,

BEKTOpHAs

anrebpa u
aHAJIUTHYECKas

reoMeTpHs.
Huddepenipans
HO€ MCUHCIICHUE
(byHKIIMU OHOR

TIEPEMEHHOI

KP Nel
(4acTtb - BEKTOpHI)

n3y4eHUe

JIMTEPaTypPHI

COCTaBJICHHE
KOHCIIEKTa

KOHCYJIbTalluH 110

BemonHeane KP | pemennro KP Nel,
Nel «JIuneitHast, | mpoBepka pemeHus
2.2 AnanuTtnueckas ’ poBepka p
BEKTOpHas KP Nel
TEOMETPHsI Ha IJIOCKOCTH U 0,5 0,5 15,15
anrebpa u (vacts -
B IIPOCTPAHCTBE
aHaJIMUTHYeCKas aHaJIMTHYeCKas
TeOMETPHSL. TEOMETPHSI)
Huddepenipans TECT
HOE MCYHCIICHUE
(YHKIUHU OTHOM
MIEPEMEHHOW»
Hroro no pazneny 1 1 30,3
3. BBegenue B MaTeMaTHYECKUI
aHau3
U3y4YeHHE
JIUTEPATYPhI
COCTaBJICHHE
KOHCIIEKTa
KOHCYJIbTALIUH I10
Bemonaenne KP
N pemennto KP Nel,
Nel «JIunetinas,
3.1 Ilpenen n BCKTOPHAS MPOBEPKA PELICHUS
HETPEPHIBHOCTH PYHKIUH 0,5 0,5 15,15 anreﬁpa " KP Nel
OJHOU MEPEMEHHOMN P ("acts - ipenen u
aHaJUTHYECKast
HENPEepPhIBHOCTh
reOMEeTpHSI. byHKiIn)
Huddepenumans
HOE MCYHCIICHUE
(hyHKIIUY OTHON
TIEPEMEHHON»
U3y4YCHHE
JIUTEPATYPhI
COCTaBJICHHE
3.2 Onpenenenvie KOHCIIEKTa
. KOHCYJIbTALIUH T10
MPOU3BOJHOM QyHKIMHU B BhinosHeHne KP
o pemennto KP Nel,
touke. Tuddepenuman Nel «JIuneiinas,
. MIPOBEPKa PEIICHUs
¢yskumu. 'eomerpudeckuit 05 05 |1515 BEKTOpHAast KP Nel
Y MEXaHUYECKUI CMBICI ! ' ' anreOpa u (qacn_)
npousBogHoil. I[IpaBuna aHAJINTHYECKAst
MPOM3BOIHAS
muddepeHIupoBaHus U reoMEeTpHs. byHKiun)
TabJIMLa TPOU3BOIHBIX Jubdepennmans Y
HOE MCYHCIICHUE
(byHKIMU OHOR
TIEPEeMEHHOI»
H3yuYeHHe KOHCYJIBTAllUH 110
3.3 Tuddepenuuponanue i Y
JTUTEepaTypHl pemennio KP Nel,
HEABHO M MapaMCTPHICCKH COCTaBJICHHE MIPOBEPKA PELICHUs
3aJJaHHBIX ()YHKIHH. 0,5 0,5 15,1 POBCPKa p
KOHCIIEKTa KP Nel
Jlorapudmuueckoe
BhinosHeHue KP (vacts -
nuddepeHnpoBaHe

Nel «JIuneiinas,

Ipous3BoaHas




BEKTOpHAs
anrebpa u
aHAUTHYECKas
TeOMETPHSL.
Huddepennuans
HOE UCUUCIICHUE
(byHKIIMU OHOR

(hyHKIMN)

MIEPEMEHHOID)
u3ydyeHue
JIUTEPATypPbI
COCTaBJICHUE
KOHCIIEKTa KOHCYJBTAalluH 1O
eimonHerne KP | pemenuto KP Nel,
3.4 UccnenoBanue GyHKIMiA Nel «JIuneitnas, | mpoBepka perieHHs
C TIOMOTIBIO 05 05 151 BEKTOpHAs KP Nel
T depeHInaIbHOro ' ' ' anrebpa u (gacTp -
HCUUCIICHHS aHaIUTHYECKas! uccle0BaHue
reOMETpHS. (yHKIMN)
Huddepenipans TeCcT
HOE HCYHUCIICHUE
(YHKIUHU OTHOM
MIEPEMEHHON»
Hroro no pazneny 2 2 60,5
4. Ox3ameH
4.1 Dx3ameH
Wroro no pazneny
5. UnTerpanbHoe ncuucaeHue
(yHKIMU OIHOH IepeMeHHON
n3ydeHue
JIUTEPATYpPbI
COCTaBJICHHE
KOHCIIEKTa
5.1 TlepBooOpasHas u BeinosiHeHue KP | pemenuto KP Ne2,
HEONpeeNIeHHBIN HHTeTpaJl. Ne2 IIPOBEPKA PEICHNUS
OCHOBHEBIE TIOHSITHS, 1 2 211 "HeonpeneneHHb KP Ne2
CBOIiCTBa, TabIMHUIIA ' 1 MHTETpAIL. (qactsb -
nHTerpaioB. OCHOBHBIE OnpeneneHHbIH HeonpeaeIeHHbIH
METO/IbI UHTETPUPOBAHUA. HMHTETPAIl U €r0 UHTErpa)
TMPUIOKCHUA.
OyHKIUN
HECKOJIbKHX
TepeMeHHbIX "
HU3y4yeHue
JIUTEPATYPhI
5.2 OnpeneneHHbIi COCTABICHHC
. KOHCIIEKTa pemennto KP Ne2,
HUHTCTPAJI: OCHOBHBIC
HOHSTHSA, CBOFCTBA, BeimosHeHne KP | mpoBepka pemenust
Ne2 KP Ne2
¢dopmyna Herotona- " )
JleiitOHM1Ia, METOBI 1 1 27,2 COTIPCIICTICHHRT (aacts .
W UHTETpail. ONpENEICHHBIN
MHTETPUPOBAHUSL. .
OnpeneneHHbli HHTETPAll, €T0
IIpunoxenus
ONPEECHHOrO MHTErpaa, HHTETpal U ero MPUIIOKEHHS)
HecoGcTBeHHbBIE HHTETPAIBI. TIPIITOIKCHHA. eet
DyHKIMU
HECKOJIbKUX
[epeMEeHHBIX"
HWroro no pazaeny 2 3 48,3

6. IuddepentmpoBanme
(YHKIMU HECKOJIBKUX
MIEPEMEHHBIX




U3y4eHUE

JIUTEPATypPhI
6.1 OyHKIIIM HECKOIBKUX COCTaBJICHHE
MIePEeMEHHBIX: OCHOBHEIE KOHCIIEKTa
MTOHSTHS, YACTHBIC Bemonaeane KP | pemennto KP No2,
MIPON3BOIHEIE, Neo2 MPOBEPKA PEIICHHS
muddepenyan. YacTHble 2 212 "HeomnpeneneHHbI KP Ne2
MPOM3BOJHBIE BBICIIMX ' 1 MHTErpai. (uactsb - pyHKIUH
nopsnkoB. [IpousBoaHas no OnpeneneHHblit HECKOJIBKHX
HaIlpaBJICHHIO, TPAIUEHT. UHTETPAN U €T0 NIepEeMEHHBIX)
OkcTpeMyM QYHKIUH ABYX MPUIIOKEHHS.
MEPEMEHHBIX. OyHKINHI
HECKOJIBKHX
HepeMeHHbIX"
n3ydeHue
JUTEPATYPHI
COCTaBJICHHE
KOHCIIEKTa
pemennto KP No2,
V- BbInoHeHue KP
6.2 JIBoiiHOM MHTETpAT: No2 MIPOBEPKA PEIICHUS
OCHOBHBIC TTOHSTHS, " " KP Ne2
. Heomnpenenennsl -
CBOWMCTBA, BEIYKCIICHHE. 1 27,2 . (gacTtp - TBOWHOU
N i vHTErpa.
TIpunoxeHus: 1BOMHOTO N UHTErpall, ero
OmnpeneneHHbIi
UHTErpasa TPUJIOXKEHHS )
UHTETPAN U €T0
TECT
MPUIIOKEHHS.
DyHKIMH
HECKOJIBKHX
MEPEMEHHBIX"
HWroro no pasaeny 3 48,4
7. 3auer ¢ OLeHKOMH
7.1 3auer ¢ oneHKO
Hroro no pazuery
HWroro 3a cemectp 10 217,8 JK3aMeH,3a0
8. luddepeHunanbHbie
ypaBHEHHS
8.1 OOGBIKHOBEHHEIE CaMOCTOSITEIbHOE
g hepeHnuaIbHbIe H3y4YCHHE
YpaBHEHHUS TIEPBOTO JUTEPATYPbI KOHCYJIbTALIUH T10
nopsizika. MeTozp! pemeHus COCTaBJICHHE pewenuo KP Ne3
mudhepeHaIbHBIX KOHCIIEKTa MIPOBEPKA PEIICHUS
YpaBHEHHUI IEPBOTO 1 44 BeinosHeHue KP KP Ne3
TOPsIIKA. Ne3 (vacts -
JuddepenimanbHbie "Muddepenmans | auddepeHranbHbI
YpaBHEHHS BBICIIHX HBIC YpaBHEHHSI. € YpaBHEHHS)
MOPSAKOB, TOIYCKAOIINE Psane1. Teopust
MTOHMKEHUE TTOPSIKA BeposTHOCTEN"
. CaMOCTOSITEIbHOE
8.2 Jluneiinrsie
U3y4YCHUE
i bepeHraIbHbIe KOHCYJIbTAIIUH 0
JUTEPATYPbI
ypaBHEHHUs N-TO MOPSIKA. pemernto KP Ne3
N COCTaBJICHHE
JluHeliHble OTHOPOIHbIE MIPOBEPKa PEIICHUs
muddepeHnnaibHbIe KOHCTICKTa KP Ne3
p 1 44 BhinosHeHue KP -
YPaBHEHHMS C IOCTOSIHHBIMH Ne3 (gacth -
K02 GUITEHTAMH. N i depeHIaIbHbL
(1)(’15) "Muddepenunans bdep
JluneiiHbIE HEOXHOPOIHEIE € YpaBHEHHS)
muddepeHnnaibHbe HPIC YPaBHCHHA. TECT
P Psaner. Teopust
YpaBHEHHSI. “n
BEPOSITHOCTEH
HWroro no pazaeny 2 88

9. Psanpl




CaMOCTOATCIIBHOC

n3ydeHue
JIUTEPATYypPbI
9.1 Yucnossie psiabl. PaTyp KOHCYJIBTAINH T10
COCTaBJICHHE
IIpuznaku cxoguMocTH pemennio KP Ne3
3HAKOMOJIOKUTEIBHBIX Komerextra IIPOBEPKA PEIICHNUS
1 1 45 BbInoiaHeHue KP
YHUCIIOBBIX PSAIOB. Ne3 KP Ne3
3Hakouepe necst psbl N 4acTh - YHCIIOBBIE
PEAyIOtt PAREL, " Muddepenunans (
npusHak JleiiOnuna. pszIbI)
HBIC YpaBHEHHSI.
Pane1. Teopust
BEpOSITHOCTEN"
CaMOCTOSITENEHOE
U3y4YeHHE
JIUTEPATYpPhI KOHCYJIbTAIIUH 110
9.2 Crenennsle psabl. Pan COCTaBJICHHE peutenuo KP Ne3
Telinopa. Pasnoxenue KOHCIIEKTa IPOBEPKA PEIICHHs
(hyHKIHUH B CTETIEHHbBIC 1 1 45 BhinosHeHne KP KP Ne3
pansl. [punoxenns Ne3 ("4acTp - cTEneHHbBIE
CTETICHHBIX PS/IOB. "Muddepenimans pAABI)
HBIE YpaBHEHHSI. TecT
Psane1. Teopust
BeposATHOCTEH"
Hroro no pazneny 2 2 90
10. Teopus BeposTHOCTEH U
MaTeMaTHYecKasi CTAaTUCTHKA
CaMOCTOSTENEHOE
10.1 KomOuHaTopuka.
. n3ydeHue
Crnyuyaiinble cOOBITHSI.
o JUTEPATYPHI
BeposiTHOCTH ciydaiiHoro KOHCYJIbTALIUH 110
COCTaBJICHHE
cobbiTHs. Teopembl pemrennto KP Ne3
CJIOKEHUS M YMHOKEHHS Komcereira IIPOBEPKA PEICHNUS
XM 1 2 40,1 | sommonnenune KP POBCPKa b
BeposiTHOCTEH. Popmyrna No3 KP Ne3
MIOJTHOW BEPOSITHOCTH. N 4acTh - CITydaiiHbIe
p " Muddepenimans ( i
IloBTOpHEIE HE3aBUCUMBIE COOBITHSA)
HBIE YpaBHEHHSI.
uctmbITaHus, hopmyna
Psanel. Teopus
bepnyinn. “n
BEPOSITHOCTEH
CaMOCTOSTENbHOE
n3ydeHue
10.2 CnyuaiiHas BellM4rHA U JUTEPaTyphI KOHCYJIbTAlMH IO
3aKOH €€ pacIlpeeIICHHUs. COCTaBJICHUE pemennio KP Ne3
MaremaTHyeckoe 0XKHUIaHue KOHCIICKTa MPOBEPKA PEIICHHS
U IUCTIEPCHs ClTydalHOU 1 2 44 BeinosHeHue KP KP Ne3
BeIM4YMHBL. Mona u Ne3 (gacThb - cayuaiiHble
Menuana. HopmanbHbIit " Muddepentmans BEJUIHHEI )
3aKOH pacrpeeIeHHs. HBIC YpaBHEHUSI. TecT
Psanel. Teopus
BeposTHOCTEN"
HWroro no pazaeny 2 4 84,1
11. Dx3amen
11.1 Dk3amen
HWroro 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 MOJIX0/A MPEyCMaTPUBAET UCTIOIb30BAHNUE B
y4eOHOM Ipolecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEJCHUS 3aHATUI B COUCTAHUU C
BHEAYJAUTOPHOM pabOTOM ¢ 1eTbI0 (OPMHUPOBAHUS U PA3BUTHS MPO(PECCHOHATHLHBIX HABBIKOB
obyuatomtuxcs. Cornacho 1. 34 Topsiaka OpraHU3aluy U OCYIIECTBICHUS ICATEIHHOCTH TI0
o0pa3zoBaTenbHBIM IporpaMMamM OakaiaBpuara BeIcIIero 00pa3oBaHus (yTB. IPUKAa30M
MOwuH P® ot 05.04.2017 r. Ne 301), mpu npo-BeZiecHUN y4eOHBIX 3aHATUI 00eCTIeunBaeTCs
pa3BuTHE y 00yUYaIOMIMXCsl HABBIKOB KOMaHIHOW PaOOThI, MEXINYHOCTHON KOMMYHUKAIUH,
MPUHATHUS PEIICHUM, TUJEPCKUX KAYECTB, B TOM YHUCIIE C YUETOM PErHOHAIBHBIX
ocoOeHHOCTeH MpohecCHOHATFHON AEATENbHOCTH BBIITYCKHUKOB U MOTPEOHOCTEH
paboToaTene.

Bribupas Ty uim uHyI0 TEXHOJOTHIO paboThI ¢ 00y4JaroIUMHUCs, HEOOXO0AUMO UMETh
B BUJLY, YTO HanOoJbIero 3¢dexra ot ee mpruMEeHEHHUSI MOKHO JOCTHYb, €CITH YUUTHIBATh
e 00pa3oBaHusl, Ha peaTu3aliio KOTOPBIX TOJDKHA ObITh HAalpaBJieHa n30upaemast
TEXHOJIOT s, COJIepKaHNe, KOTOPOE MPEJCTOUT MePeaaTh 0OyJaroIUMCs C €€ ITIOMOIIBIO, a
TaK)XKe YCIIOBHSA, B KOTOPBIX OHa OY/IE€T MCIOIb30BaThCS.

B nameii pabote MbI HCTIONB3YyeM CIIEYIOIIEE.

1. TpaguunonHble 0Opa3oBarenbHble TeXHOMOorHH. Opranu3anys 00pa3oBaTeIbHOTO
Ipolecca, MpeaoiIaraeT NPsIMyr0 TPAHCISIHMIO 3HAHUK OT MPENoaBaTelis K CTyJCHTY
(TpenMyIIeCTBEHHO Ha OCHOBE OOBSCHUTELHO-MJUTIOCTPATUBHBIX METOJIOB O0YYEHUS).
VYueOHast JeITeNbHOCTD CTYACHTa HOCUT B TAKUX YCIOBUSX, KaK IPAaBUIIO, PEIPOTyKTHBHBIH
XapakTep.

®opMbl y4eOHBIX 3aHITHIA:

- nHGOpPMAaILMOHHAs JIEKLIUS — [TOCIIeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JTUCLUIUIMHAPHOM JIOTHKE, OCYLIECTBIsIEMOE MPEUMYIIECTBEHHO BepOATbHBIMU CPEJICTBAMH.

- IPAKTUYECKOE 3aHATHE, MTOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U HaBBIKOB
0 MIPE-JIOKEHHOMY aJITOPUTMY.

2. TexHonoruu npoekTHOro ooyuenus. OOpa3oBaTeNbHBIN MPOLIECC TOCTPOEH B
COOTBETCTBHUH C AJITOPUTMOM IOITATHOT'O peIIeHUs MPOOIEMHON 3a1a4K UM BBITOJTHEHUS
yueOHoro 3ananus. [Ipo-ekT nmpeanonaraeT COBMECTHYIO y4eOHO-I103HABATEIbHYIO
JeSITeIbHOCTD IPYIIIBI CTYACHTOB, HAIIPABJICHHYIO HAa BEIPAOOTKY KOHIIETIIIUH, YCTAaHOBJICHHUE
nesel u 3a1ad, GopMyJIHPOBKY 0XKHJIae-MbIX PE3YJIbTAaTOB, ONpeIeIEHUe TPUHLIUIIOB U
METOAMK pelIeHUs MMOCTAaBICHHBIX 33/1a4, IUTAHUPOBA-HHUE X0/1a PA0OThI, TOMCK JOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, MOITANHYIO PEAIN3aLUIO T1aHa pa-00Thl, MPE3EHTALHIO
pe3yabTaToB paboThl, UX OCMBICIIeHHE U pedaekcuto. [IpumensieTcs B OCHOBHOM s
nepexoja KOMIETEHIMH Ha YPOBEHb BIIa/ICHUS.

OCHOBHBIE THIIbI IPUMEHSEMBIX HAMU B 00pa30BaTeIbHOMN EATETLHOCTH MTPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTYpa MpUOIMKeHa K popMaTy HayqYHOTO
HCCIIeIOBaHMs (J0Ka3aTEeNIbCTBO aKTYyaJIbHOCTH TEMBI, ONPEeNICHHE HAyYHO!H MPOOIEeMBI,
npeaMera M 00beKTa Hc-ClIeJ0BaHUs, LeNel U 3a/1a4, METOJI0B, HCTOYHHUKOB, BBIJIBI)KEHUE
TUIIOTE3BI, 0000IIEHNE PE3yNIbTa-TOB, BHIBOJIbI, 0003HAYEHHE HOBBIX IpobiemM). PesynbraTom
ABIIsIETCA yuyeOHas KapTa M0 MOIYIIO Halleld 00pa3oBaTeIbHON MPOTrPaMMBI.

TBopueckuii MPoeKT, MPEANONATaloINi B OTIMYUE OT MPEIbIIyIIero, KOHEUHBIN
IPOAYKT B CIEIYIOIIUX BapHaHTaX — ra3zeTa K HCTOPUUYECKH 3HAUNMOMY
«MaTeMaTH4eCKOMY» COOBITHIO (TIpa3a-HUK ynciaa «[1u» u T.11.); «MaTeMaTHuecKas»
OTKpPBITKA (CBOET0 poja yueOHas KapTa, TOIbKO HeOop-MalibHO, KPAaCOYHO O(hOpMIICHHAS;
BUICOPOJIHK «S1 Haydy Bac pemars ...» H T.II.

NudopmannoHHBIN POEKT — y4eOHO-TI03HABATEIbHAS JICSTEIBHOCT C SIPKO
BBIPAKEHHOW 3B-PUCTHYECKOM HAPaBICHHOCTHIO (IIOMCK, 0TOOP ¥ CHCTEMATH3aIlHS
UHOPMAIMU 0 KAaKOM-TO 00BEK-TE, 03HAKOMJICHHE YYACTHUKOB MPOEKTA C ATOH
nHpopManuei, ee aHau3 U 0000IICHNE W, HAKOHEII, TPE3CHTAIHS TI0 TPAKTUYECKOMY
MIPUIIOKEHUIO).



4. ndopmMainoHHO-KOMMYHHKAIIMOHHbBIE 00pPa30BaTEIbHbBIC TEXHOIOTHH.
Opranusanus 00pa-30BaTeIbHOTO MpoIecca ¢ IPUMEHEHHEM CIICIIUAIN3UPOBAHHBIX
MPOTPaAaMMHBIX CPeJl U TEXHHUECKUX CPEACTB padoThl ¢ HHPOpManueil (MHPOPMALMOHHYIO
cpeny yauepcutera MOOJYC MOODLE).

6 YueOHO-MeTOqUYECKOE 0O0ecTIeYeHHe CaMOCTOSATEIbHOM padoThl 00y4YaommXxcst

[TpencraBieHo B npusaoxeHuu 1.

7 OueHo4YHbIE CPeCTBA J1JIA POBeIeHHsI IPOMEKYTOYHOM aTTecTAlNU
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHe U CHMILTNHBI

a) OcHoBHas JMTEpaTypa:

1.[lIumayes, B. C. Bricias maremaruka : yueonuk / B. C. [llunaues. — Mockaa :
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 OJAIHKCKE.

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

0) /lomoJiHUTEeIbHAA JIUTEpaTypa:

1. Beiciiasg MaTemaTHKa B YIIpa)KHEHHUAX U 33/1a4ax : yueOHoe nocodue juist By3oB / 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 matemaruka : yue6Hoe mocooue aiist By3oB / B. C.
HIunaueB. — 8-e u3., mepepad. u qorn. — Mocksa : UzparensctBo FOpaiit, 2024. — 447 c.
— (Boicmiee oopazoBanme). — ISBN 978-5-534-12319-7. — TekcT : 2IeKTpOHHBIH //
OopasoBarenbHas iathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/535509 (nata
obOpamienust: 29.04.2024).

3.Matemaruka B nmpuMepax M 3ajaayax: yue6. nocodue / O.M. Jlertsapesa, JI.H.
XKypb6enxko, I'.A. Hukonona, H.B. Hukonosa, C.H. Hypuesa. — Mocksa: UH®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. TOJIb30Bartenel (jara oopamenus: 29.04.2024).

4.byrpos, f. C. Beicmras matematuka B 3 1. T. 1. luddepennuanpaoe u
MHTETpanbHOe ucuncienue B 2 kH. Kaura 2 : yue6nuk ans By3os / . C. byrpos, C. M.
Huxonbsckuit. — 7-e usn., crep. — Mocksa : U3natensctBo FOpaiit, 2024. — 246 ¢. —
(Beicmiee oopazoBanue). — ISBN 978-5-534-02150-9. — Tekcr : 31neKTpOHHBIH //
OopasoBarenbHas wiatdopma KOpaiit [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 : yuebHuk s
By30B / B. C. Illunaues ; nox pexakuueir A. H. Tuxonosa. — 4-e u3f., uctp. u A0m0. —
Mockga : M3narensctBo FOpaiit, 2024. — 248 c. — (Bricmiee o6pa3oBanue). — ISBN 978-5
-534-07889-3. — Texkcr : anexTponHsIil / ObpazoBarenbHas mwiatdopma FOpait [caift]. —
URL: https://urait.ru/bcode/537837 (nara obpamienus: 29.04.2024).



B) MeToanyecKue yKa3aHus:

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

2. AHanuTrueckas 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 nocryna:
https://magtu.informsystema.ru/uploader/fileUpload?
name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true. - MakpooOBEKT.

3. Anucumos A. JI. Marpuusl. Onpenenurenu. CUCTEMBbI JIMHEHHBIX
anreOpanvecknx ypaBHEeHUH [ DIEKTpOHHBIN pecypc] : yueOHoe mocodue / A. JI. AHUCUMOB,
T. A. bounapenko, I'. A. KameneBa ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 anexTpoH.
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. bonnapenko T. A. UnTerpanpHOoe ncunciaenne GyHKIUN OJHON TIEPEMEHHOM
[DnexkTpoHHEI pe-cypc] : yuebnoe nmocodue / T. A. bonmapenko ; MI'TY. - MarauToropck :
MI'TV, 2017. - 1 anek-tpoH. onT. guck (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. bynbraueBa C. B. MaTtematuka: npeensl 1 HEIPEpbIBHOCTD (DYHKIIUU OJTHOM
nepemeHHol. [IpakTu-kym [DnekTpoHHbIH pecypc] : yuebHoe 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. Jludgdepenunanbabie ypaBHeHUS [DNeKTpOHHBIN pecypc] :
yuebHoe nmocobue / M. B. beikoBa, H. A. KBacosa, H. . Kumaiikuna. - Marautoropcx :
MI'TV, 2012. - 1 anektpos. onrt. 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 MaTeMaTUYECKOTO aHan3a [ DNEKTPOHHBIN pecypc] :
yuebHoe nmocobue. Y. 1. udpdepennunanbHoe ucurcieHne GyHKIUU oHOM nepemeHHow / JI.
A. N3ocoBa, JI. A. I'pauea ; MI'TVY. - Marautoropck : MI'TY, 2015. - 1 anexTpoH. onr.
muck (CD-ROM). - Pexxum noctyna: https://magtu.informsystema.ru/uploader/fileUpload?
name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true. - MakpooOBEKT.

8. Koporeuxkas B. A. @yHKIIMN HECKOJIBKUX MEPEMEHHBIX [ DJIEKTPOHHBIN
pecypc] : yuebHoe ocobue / B. A. Kopotenkas, FO. A. U3BekoB ; MI'TVY. - MarHuTOropceK :
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. Teopusi BepOSITHOCTEH M MaTeMaTH4eCKasi CTATUCTHKA: SJIEKTPOHHOE yueOHOe
nocoOue 1 MpaKkTU-KyM ¢ JIabOopaTOpHBIMU paboTamu [ DneKTpoHHBIH pecypc] / A. B.
N3ocos, JI. A. U30coBa, JI. A. I'paueBa, E. M. I'yruna. - Marauroropck : MI'TY, 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 obecneuenune u UHTEepHET-pecypcen:

IIporpammHoe o0ecnieuenune

HanmenoBanmne .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Office 2007 |\, 135 o1 17.09.2007 GecepoHo
Professional
7Zip cB0OOAHO pacmpoctpansemoe [10 0eccpouHo
Adobe Reader cB00O1HO pacmpocTpansemoe [10 OeccpodHo
Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
HasBanwue kypca CchblIka

HanmonanpHas nHPOpMaMOHHO-aHATTUTHYECKAS URL:
cucrema — Poccuiickuii nHaeke HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHIY) asp

DnexkTpoHHas 0a3a IepuoIUUecKuX u3ganuii East View - .
Information Services, OO0 «1BUC» hitps://dlib.eastview.com/

9 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne TUCUUIIMHBI (MOIYJIs1)

MaTCpI/IaJILHO-TeXHI/I‘leCKOS obecneyeHne JUCHUITIIIMHBI BKJIFOYACT:

Jlexunonnas ayautopus, 2112 MynpTuMeauiiHbIE CPECTBA XPAHEHU S, IIEpeladyul U

NpeJCTaBIeHNUs HHPOPMALIUU

KommnbrotepHsiii kiace, 372 a [lepconanbHbie kommbioTepsl ¢ maketom MSOffice,
Mathcad, Mathlab u Beixomom B UHTEpHET

AyIUTOpHHU IJI1 CAMOCTOSITENIbHON paObOThl: KOMITBIOTEPHBIE KJIACChI; YUTATIbHBIE
3anbl Oubanoreku [lepconanbHbie KoMmblOTepsI ¢ maketom MSOffice, Bbi-xom0M B
WHTEpHEeT U ¢ JOCTYIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO CpENy

YHUBEpCHUTETA



Ipuioxenne 1

6 YueOHO-MeTOAMYeCKOe o0ecnieyeHne CaMOCTOSITeIbHON padoThl 00y4arOLINXCH

[To mucumrmumbe «MaremaTHKay NPEAYCMOTPEHAa BHEAyAUTOpHAas CaMOCTOsITeNbHas pabora
oOyyarolmuxcsi, MpoOBOAMMAsi B BHJAE CaMOCTOSTEIBHOIO H3Y4YEHMs] JIUTEpaTypbl U
MH(POPMALIMOHHBIX PECYpPCOB, a TAaK)KE B BUJE PEIICHUS THUIIOBBIX 3a/a4 IPH BBHIIOJHEHUU
KOHTPOJIbHBIX Pa0oT.

Ilpumepnoie konmponvhovie pabomot (KP):

Kounrpoabhas padora Nel

3aganmue 1.

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

X—2y—-32=3,
3X+y—-2z=9,
2X -3y +5z=-4.

3aganme 2.

1) Haiigure yron Mexay BekTopaMu a M b, ecimm @ = (2; —1), b = (— 2; 2).

TTocTpoiiTe JaHHbIE BEKTOPHI B CHCTeMe KoopanHaT OXy, a TakiKe BeKTOpbL, n3o0paxatomue: 28 +b |
a-3b.

2) YKaxuTe CpeaM HIKENPHBEACHHBIX BEKTOPOB OPTOTOHANBHBIE, KOIUIMHEAPHBIE, a TaKkKe
2 8

KOMIUIAHAPHBIE: a = (—3;—1; 4), b= (2,-2;1), C= (2; 5 3}, d= (7,11, 8). Bbruucaure

IUIOIIA (b TapajljIeiorpaMma, OCTPOEHHOTO Ha BekTopax b u C.
3aganmue 3.

Hancars ypaBuenue npsmoii AB , eciu A(—l; 2, 3), B(—L‘ 2;—1). BBIYHCIMTE PACCTOSHUE OT TOYKU

A 5TOM npsIMOH 10 TIIOCKOCTH, MPOXOJIIEH uepe3 Touky B, meprneHIukyaspHO BEKTOPY N(O;-3; 9).
3aganmue 4.

TpuBe/UTE K KAHOHMYECKOMY BH/Ty ¥ TIOCTPOiiTe KprByio X° —4X +2y*> —4y =0

3aganmue S.

Brraucnute npeaenst:

1+4x—x* . 3x-arcsin 2x . J2x—1-4/5
a) lim————= . 6) lIm—"22% ) lim .

9 b B
x>® X + 3x? + 2x* x-0 COS X — C0S° X x—>3 x—3

3apanmue 6.



d? 2 X =ctg2t,
Haiigure Yy u —Z i QyHKUWHR: a) ) = et 0 d .
dx  dx y = In(sin 2t).
3apnanue 7.
. . 2x—17 .
CocraBbTe ypaBHEHHE KaCATENBHOM K KPUBOH:  y = — BTOuke X,=-1.  Iloctpoiire KpuByIO U

X* =4
KacaTeJbHYI0 K HEl.

KonTpoabnas padora Ne2

1. BeluucinuTe HeonpeAeICHHbBIE HHTETPAIIBI

1) j(1+tgz3x)dx; Z)I 37 i 3)Iarcsin5xdx; 4) J‘ﬁdx.
X

VBX + X2

2. Brruucaute OIMPEACICHHBIC MHTCTPAJIbL

1)

O 0 | N

1 2 4,5 _1
1-sin2x?dx:  2) [Xdx: 3) [——=dx
( ) ) _([ezx ) _]’jm

3. Haliiure mmomanu ¢uryp, OrpaHWYEeHHBIX JHHUASAMH. B 3amade (0) mpu TOCTpOSHWH JIVMHHUU

BOCHOJ’IBSyﬁTCCB Ta6J'II/ILIef/1 BaKHEHIITNX KPpHBBIX B HOHHpHOfI CUCTCMC KOOpAWHAT:

a) Xy =6, x+y-7=0; 6) p°=2C0S20p.
. . X = 2/2 cost, 2
4. Haiinure yHY AYTH KPUBOM 0<t<=r.
y =24/25sint, 3

5. Haiitn 00béM Tena, 06pa3oBaHHOTO BpalieHHeM BOKpyT ocu OY  (uUrypsl, OrpaHUuEHHON JTMHUSMU:
x> +y®-4y=0, y=+3-x (y<+3:x)

6. BbIUKCINTH HECOOCTBEHHBIM HHTETPAJl WIIK YCTAHOBUTH €0 PACXOAMMOCTD:

R ¢ dx
y | x%e™ dx. 2 | —=
| ) !3(4—x)2

7. Haiigure n noctpouts oGmacts ompenenenns Qymkima  Z = In(4—x* — y?) —arcsin(2 - y).

8. Haf’l,I[HTC YaCTHBIC TIPOU3BOAHLIC TIICPBOIO MOPAAKA (bYHKLII/II/II

X+Yy

z=3xy® —sin(x* +y) + .
X—y

9. Haiitn HamMeHbIIee ¥ HamOONblIee 3HadeHHe QYHKIMH Z =X —Xy+2y°+2y+1
B obmactu D: Xx+y=-5 x=0; y=0.



Koutpoannasi pagora Ne3

1. Pemmre muddepeHunansHble ypaBHEHHS IEPBON CTEIICHN

A) xy' -4y -x2Jy =0.
. V4
b) y’sinx =y Iny, y(E) =e

B) x(y? —1)dx + y(x* —1)dy = 0.

2. Pemwre nmuHeliHble HEOTHOPOAHBIE AU DhepeHInaTbHOE YPAaBHEHUE C TIOCTOSHHBIMH
KodpdUIeHTaMU

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

3. Pemmure omHopomHy0 cuctemy auddepeHIanbHbIX YPaBHEHUH:
x'=6x—y,
y =x+4y.

4. B ypue 12 mapoB. Cpeau 3tux mapos 3 Genbix 1 9 uepHbix. KakoBa BepoATHOCTb TOT0, YTO HAyaady
BBIHYTHIH AP OKAXKETCS OeTbIM?

5. B paamoctynuu Tpu Mukpodona. Jis Kaxaoro U3 nepBbiX ABYX MUKPOQOHOB BEPOSITHOCTH TOTO, YTO
OH BKIIIOYE€H B JaHHBINM MOMeEHT, paBHa 0,45, a mns tperbero — 0,9. Haliti BepoaTHOCTE TOTO, 9TO B
JaHHBI MOMEHT BKJIIOUEHBI 2 MUKPO(OHA.

6. B mpogaxe nmeroTcst Oenble ¥ KOPUYHEBBIE Silla B COOTHOLICHUH 2:3, TIpUdeM Mmpou3BoJcTBo 60%
Oenbix U 71% KOpUYHEBBIX UL JATHPYETCS JAHEM, NPEAIIECTBYIOIUM JHIO MIPOJAXKH, a OCTAJIbHBIE
aiina gatupyroTca Oonee paHHMMHU yuciaamu. [lokynaTenb 3akas3pIBaeT silia, AAaTUPYEMBIE ITHEM,
MIPEJIIIECTBYIOMIMM JHIO MPOAAaXKH, HE3aBHCHMO OT WX IBeTa. KakoBa BEpOSATHOCTh TOTO, YTO €My
MPOJIATYT PEMICTKY OCNBIX SUIl?

7. Tenedonnas cers yupexaeHusi oocmyxusaeT 200 aboHeHTOB. BeposTHOCTH TOro, 4ro B Te4eHHE
MUHYTBHI BHYTPHU 3TOH CETH KTO-TO KOMY-TO TO3BOHHT, paBHa 0,7. KakoBa BepOsITHOCTH TOTO, YTO B
Te4YeHHe MUHYTHI OyJieT 5 3B0HKOB? KakoBa BepOsSTHOCT TOTO, YTO B TE€UEHUE MUHYTHI OyIeT He Oolee
5 3BoHKOB? HaiiT HauBeposTHENIIEE YMCIO 3BOHKOB B TEUEHUE MUHYTHI.

8. 3aman psn pacmpeneneHus ciayvaiHoW BenmmumHBl X. Haiftm MaTemarmdeckoe OXHIIaHHE,
JUCTIEPCHUIO U CpeJHEe KBaJpaTuieckoe oTkioHeHue. [TocTponTh PyHKINIO pacipee/ieHusl.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

9. Jlnst HETIpephIBHOM ClTy4aliHOW BeTMYHMHBI 3a/1aHa pyHKIuMs pacnipeaeneHus F (X) Tpebyercs

HAWTH IJIOTHOCTH pacrpee/ieHus f(x), MaTeMaTHYeCKOe OXKUIaHUE, AUCIIEPCHIO, CPelTHEe
KBaJPaTHYECKOE OTKJIOHEHHE. BBIYMCINTE BEpOSTHOCTH TOTO, YTO OTKJIOHEHHUE CITydailHOMN
BEJIMYUHBI OT €€ MaTeMaTHUYIECKOI0 OXHnJaHus 6y,[[CT HE 60.]166 CpCAHCTO KBAAPATHYCCKOTO
oTkjoHEeHHS. [locTpouTh rpaduk GHyHKIIHN.



0 :
F(x) = 1-(1—c052x) L 0<x<Z
2 2
1 , T
x>
2

10. 3akoH pacnpeeacHus] CHCTEMbI JUCKPETHBIX CIyYalHBIX BEIIMYUH (X ,Y) 3a1aH TaOJIHIEH.
Haiitn ko3ddumment koppensiuu I, W BEPOSATHOCTH IOMAJaHUs CIy4alHOH BEIMYHHbI

(X,Y) Bo6nacts D.

X 0 2 4 6
Y
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]




Ipuiaoxenue 2

7 OueHoYHbIE CPeCTBA JIJIsl MPOBeIeHH s POMEKYTOYHOM aTTeCTAIMU

a) Ilnanupyembie pe3yJbTaThbl 00y4eHHUS M OLIEHOYHbIE CPeACTBA AJIs POBeAeHHUs IPOMEKYTOYHOMH ATTEeCTALMU:

CTpyKTypHBIii
3JIEMEHT
KOMIIETCHIINU

[Inanupyemsie pe3yibTaTbl 00yUeHUs

O1eHOYHBIC CPeICTBa

OIIK-2 Cnoco0en NPUMCEHATD COOTBeTCTBleIIII/Iﬁ (l)H3HKO-MaTeMaTI/I‘leCKI/Iﬁ anmnapart, MeToibl aHaJIu3a U MOJACJIUPOBAHUS, TEOPETUIECCKOI'O U
IKCICPUMEHTAJIBHOI'0 HCCJICAOBAHMS TIPU PCIICHUHA l'[pO(beCCI/IOHaJ'[beIX 3agavd

3HaTH

- OCHOBHBIC ITIOHATHA U METOAbI
JTUHEWHOH, BEKTOPHOH anTreOphl ’
aHAINTHYECKON TEOMETPHH;

- OCHOBHbIE MOJIOKEHHUS TEOPUH IIpee-
JIOB ¥ HETIPEPBIBHBIX (DYHKIIWH,
rpadMKN OCHOBHBIX 3JIEMEHTapHBIX
(hYHKIIMI 1 UX CBOWCTBA;

- OCHOBHbIE TeopeMbl AuddepeHras-
HOTO ¥ MHTETPAIbHOTO UCUUCIICHUS
(YHKIMH OTHOM U HECKOJBKUX TIepe-
MEHHBIX, METO/IbI

¢ hepeHInanbHOTO HCUUCTIEHUS
uccienoBanus GyHKIHUH, OCHOBBI
YHCJICHHBIX METOJOB BBIYHMCIICHUS
OTIpE/IETICHHBIX HHTETPAJIOB,

Teoperuueckue BONPOCHI UIf IK3amMeHa B 1 cemecTpe

1.

2.

9.

Martpuuel. Bunel Matpun,. JleiicTBus HaJ MaTpuLamu.

OHpCZ[eJ'II/ITCHL. OnpeneneHHe, CBOMCTBa OIPCACIIUTCIIA.

. HeBeipoxiennast marpunia. O6partHas Matpuna. Panr marpuip.

. Cuctems! nuHeNHHBIX ypaBHeHHHA. OcHoBHBIE MOHATHSA. CoBMecTHOCTE CJIAY.
. Peluenue cucrem IMHENHHBIX ypaBHEHUH. MaTpUUYHBIA METOI.

. Pemenne cuctem nuHelHBIX ypaBHeHHH. Popmyisl Kpamepa.

. Peluenue cucrem NIMHEHHBIX ypaBHEHUM MeTo10M ["aycca.

. CrucTeMbl THHEHHBIX OTHOPOIHBIX YPAaBHEHHH.

Bekropsl. JIunelinbie onepanuy HaJy BEKTOPaMU.

10. TIpoeknus BekTopa Ha ocb. Moayns BekTopa. Hanpasnsroiye KOCHHYCHI.

11.CkansgpHoe npousBeJeHUE BEKTOPOB, €ro cBoHCTBA. [IpunoxkeHns ckalsipHOro Npou3BeeHUs B TEOMETPUH,
(husnke.

IZ.BGKTOpHOG MIPOU3BEACHUE BEKTOPOB, €ro CBOIiCTBA. HpI/IJ'IO)KeHI/IH BEKTOPHOI'O IIPONU3BEACHUS.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00y4eHUs

OreHOYHBIC cpe€acTaa

- OCHOBHBIC TUIIBI OOBIKHOBEHHBIX
g depeHInaTbHBIX YpaBHEHHHA 1
METO/TbI UX PEIICHUS;

- OCHOBHBI€ IIOJIOKCHUSA TCOPUU PALOOB,

- OCHOBHbIE MTOHATHSI TEOPUU
BEPOSITHOCTEN U MATEMaTUUECKOM
CTaTUCTHUKU

13. CMmemanHOE TIPOM3BEICHUE BEKTOPOB, €r0 CBOHCTBA. [IpMToskeHUsI CMEIIaHHOTO TIPOU3BEICHHS.
14.YpaBHeHus nNpsMoOH Ha MIOCKOCTH.

15.YpaBHeHHUs IIOCKOCTH B IPOCTPAHCTBE.

16.YpaBHEeHuUs NpsAMOI B IPOCTPAHCTBE.

17.B3auMHOE pacnonokeHue NpsIMbIX U INIOCKOCTEH. YT0I MKy HUMU. PaccTosiHue OT TOYKHU 10 IpsSMOH,
IocKocTH. Touka mepecedeHus MPsIMON M TNIOCKOCTH.

18. KpuBble BTOpOTro mopsiika: OKpy>KHOCTb, SJLTHIIC, TUIepOoia, napabosa, UX TeOMEeTPHYECKHUEe CBOMCTBA U
ypaBHEHHSA

19. ®dynkms. Crnocoosr 3aganus. O6nacts onpeneneHus. OCHOBHBIE dJIeMEHTapHbIE (PYHKIINHU, UX CBOMCTBa,
rpaduKH.

20. Ipenen ¢pyrkunu B Touke. [Ipenen pynkunn B OeckonedHocTH. OTHOCTOPOHHUE TIPEICITBL.

21. beckoHeYHO Malbie M OECKOHEYHO OoJbIIue (QYHKINH, CBSI3b MEK Iy HUMH. CBOMCTBA OECKOHEYHO MaJbIX
(hyHKIMH.

22. Teopemsl 0 npesienax. PackpbiTue HeonpeneleHHOCTEH.

23.3ameyaresbHbIC PSS

24. CpaBHeHHE OECKOHEUHO MajlbIX (DYHKIMH. DKBUBAJICHTHbIE OECKOHEYHO Malible (PYHKIIMU U OCHOBHBIE TEOPEMBI
o0 HuX. [[puMeHeHne K BEIYMCIICHUIO MTPEAEIIOB.

25. HeripepbIBHOCTh (DYHKLIMH B TOUKE. TOYKH pa3pbiBa U UX KiaccHu(UKalus.

26. OcHOBHBIE TEOPEMBI O HENIPEPHIBHBIX (hyHKIMIX. CBOMCTBA (DyHKIMI HEITPEPHIBHBIX Ha OTPE3KE.

27.Ipon3BomHas PyHKINH, €€ TCOMETPHUUCCKUI U (PUIUIECCKUN CMBICIT.

28. YpaBHeHUs KacaTelbHOU ¥ HOpMaIH K KpuBoit. uddepeHnnpyemMocTs QyHKINH B TOUKE.

29. Ilpon3BoHast CyMMBI, pa3HOCTH, IIPOU3BECHUS, YacTHOrO QyHKIMH. [Ipon3BoHas CIOXKHON 1 00paTHOM
(QyHKIHA.

30. InddepennnpoBanrie HESBHBIX U TapaMeTPUUECKH 331aHHbBIX (QYHKIHUI.

31. Jlorapudmuueckoe audHepeHupoBanme.

32. [Ipou3BoiHbIE BBICHINX HOPSIKOB.

33. Iuddepenumnan pyunkuun. 'eomerpudeckuii cmpica quddepenunana. OcHOBHbBIE TeopeMbl 0 quddepeHnnanax.

34. Tlpumenenue auddepernnana K IpUOIKEHHBIM BRIYHCICHUSM.

35. OcHOBHBIE TeOpeMbl TU(GepeHIIHATBHOTO ncuncienus: Poss, Jlarpamxa u Ko,

36. [IpaBusio Jlonuras.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00y4eHUs

OreHOYHBIC cpe€acTaa

37. YcnoBust MOHOTOHHOCTH (YHKIMH. DKkcTpeMyMbl QyHkumii. HeoOxonumoe u 1OCTaTOYHOE YCIIOBHS SKCTpEMyMa
¢dyHKIHIH.

38. Haubonblice u HANMEHBIIICE 3HAYCHUS (DYHKITUH HA OTPE3KeE.

39. Bemykiocts rpaduka ¢pyaknnn. Touku nepernda. HeobxoammMoe 1 1o0CTaTOYHOE YCIIOBHS TOYEK Iepernoa.

40. AcumnToTH! Tpaduka GyHKIHH.

TeopeTHuecKkue BONPOCHI 15 32a4eTa BO 2 ceMecTpe

1.

ONOOTAwWN

10.
11.

12.
13.
14.
15.

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

ITepBooOpa3nas. HeonpemeneHHbIN HHTETPa U €ro cBoiicTBa. Tabmuiia OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METO/Ibl UHTETPUPOBAHUS: 3aMEHa NIePEeMEHHON 1 HHTETPUPOBAHHE MO YACTAM.
WurterpupoBanue pauuoHalbHbBIX (QYyHKIUIL.

WurterpupoBanue TPUTOHOMETPUUECKHUX (DYHKIIUH.

WurterpupoBanne nppanioHaIbHEIX (GyHKINI.

OnpeneneHHbIA HHTErpal Kak MpeJel HHTErpalbHONM CyMMBI, €T0 CBOWCTBA.

®opmyna Herotona — JleitOrmma. OcHOBHBIE CBOMCTBA OIMPEICIICHHOTO HHTETPAIA.

Boluncnenue ompeneNeHHOTO HMHTETrpana (3aMeHa IEPEeMEHHOW, WHTETPHPOBaHME II0  YacTsM).
WurerpupoBaHne YETHBIX M HEUSTHBIX (DYHKIMH B CHMMETPUYHBIX IIpeJieiax.

HecoOcTBeHHBIE MHTETPAIIBL.

['eomerpryeckue 1 GU3MIECKUE MPUIIOKEHHUS OTIPEIEICHHOTO HHTErpaa.

Oo6nacte onpenenenuss OHII. Tlpenen, nenpepsiBHOCTh. CBoiicTBa (YHKIMH, HENPEPHIBHBIX B
OTpPaHUYEHHOHN 3aMKHYTOH 00JIaCTH.

YacTHble TPON3BOIHBIE IEPBOTO MOPSAKA, UX TEOMETPUIECKOE HCTOJIKOBAHUE.

YacTHbIe TPON3BOAHBIC BBICIINX ITOPSAIKOB.

JuddepenunpyeMocTs U noaHbIH AuphepeHran QyHKInH.

[Mpumenenne mnoxHoro auddepeHnrana K MPUOMKEHHBIM BbIYUCICHUSIM. JuddepeHnnansr BICIINX
HOPSIIKOB.

[TpousBonHas cioxHOH GyHKIMH. [lomHas Mpou3BOgHAS.

WuBapuaHTHOCTH ()OPMBI MOJTHOTO AU epeHuaa.

JuddepennnpoBanue HesIBHOW QYHKIINH.

KacaTenpHas m1ockocTs 1 HOpMallb K IOBEPXHOCTH.

OKcTpeMyM (QYHKINH ABYX IepeMeHHbIX. HeoOxoammMoe 1 10CTaToqyHOe YCIIOBHE SKCTPEMyMa.

YcnoBHbIHM 3kcTpeMyM. MeTon MHOXuUTenel Jlarpanxa.

HanOonpiree 1 HanMeHbIIee 3HaUE€HUS (PYHKIINM B 3aMKHYTOH 0071aCTH.

JIBOIHOI MHTErpa: OCHOBHBIE MOHATHS U ONIPECIICHMUS.

I'eomeTprueckuii 1 pU3HIECKUI CMBICT JBOWHOTO HHTETpaja.

OCHOBHBIE CBOICTBA JBOWHOTO UHTErpaa.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00y4eHUs

OreHOYHBIC cpe€acTaa

26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41,

42,

Brruncnenne qBoHHOro HHTErpana B 1€KapTOBBIX KOOPAUHATAX.

Brruncnenne qBOHHOro HHTErpana B MOJIIPHBIX KOOPAUHATAX.

IIpunosxeHus JBOMHOIO UHTErpaa.

TpoliHO MHTETpaN: OCHOBHBIE IIOHATHUS, CBOWCTBA.

Beruncnenue TpoiHOrO HHTErpana B 1€KapTOBBIX KOOPAWHATAX.

3aMeHa NEepeMEHHBIX B TPOMHOM HHTerpane. BulumcieHue TpPOHHOTO MHTErpana B LWIMHAPHUYECKUX U
cdepruecknx KOOpANHATaX.

I'eomerprueckuii U PU3HMUSCKUI CMBICI, IPUIOKEHUS TPOHHOTO HHTETpasia

Uucnossle psiapl. CXoAUMOCTh U cymMa psiga. CBoiicTBa psIoB.

Psan reomerpudeckoit nporpeccun. Heo0xoauMBIi MPpU3HAK CXOJUMOCTH YHCIOBOTO psna. I'apMoHMYeCcKui
psn.

JlocTaTouHble MpPU3HAKU CXOIMMOCTH 3HAKOMOJIOXKHUTENBHBIX psAnoB. I[IpusHaku cpaBHeHus. llpusHak
Jlamamoepa.

JlocTaTouHble MpPU3HAKM CXOAMMOCTH 3HAKONOJIOKUTENBHBIX psAfoB. PanukanbHelii mpusHak Komm.
WnTerpanbubiil npuzHak Koy,

3Hakoyepenaylomuecs ¥ 3HaKonepeMeHHble psabl. [IpusHak JleiOHuma. AOcomOTHass M yCJIOBHas
CXOAUMOCTB psJa.

OyHKIMOHANEHBIE psabl. O0macTs cxonumocT. CteneHHbIe psaapl. Teopema AGens. Pagmyc cxoquMocTH.
CBoJicTBa CTENIEHHBIX PSAIOB.

Psier Teitnopa u Maknopena. PasznoskeHne GyHKINH B CTETICHHBIC PSJIBL.

IIpuMeHeHNe CTEeNEHHBIX PAJOB B IPUOIMKEHHBIX BEIYHUCIICHHSX.

Tpuronomerpudeckue psiapl. OmnpeneneHne Ko3(QQHUIMEHTOB TPUTOHOMETPHUYECKOTO psAa. YCIOBHE
paznoxumocTy GyHKIHi B psix Dypbe.

Psiaplt @ypbe aisi 4eTHBIX M HedeTHbIX (QyHKIMU. Psgbr Oypbe st QyHKIMM NPOU3BOJIBHOTO HEPHOJA.
Paznoxenue B psag Pypbe Heneproanueckux GpyHKuuii.

TeopeTuqecxne BOIIPOCHI AJId JK3aMe€Ha B 3 ceMecTpe

1.

aorwn

JuddepeHnnanbapie  ypaBHEHHS: OCHOBHBIE TOHATHA. 3aiadd, NPUBOAAMKE K IuddepeHnnanbHbIM
YpaBHEHHSM.

Teopema CymecTBOBaHHUS M €AMHCTBEHHOCTH peIIeHus Tud HepeHINaIbHOTO YPaBHEHHS.

YpaBHEHUs ¢ pa3IeNAOUUMHCS IEPEMEHHBIMU.

Onnopoansle nquddepeHnmansHble ypaBHeHHs | nopsaka.

Jlunelinble ypaBHeHUs. YpaBHeHus bepHynmu.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00y4eHUs

OreHOYHBIC cpe€acTaa

©w~No

10.
11.
12.
13.
14.

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

24,
25.

26.

217.
28.
29.
30.

YpaBHeHHE B OJHBIX TU(depeHmanax.

Juddepennnanbable ypaBHEHHS BHICIIMX MTOPSIIKOB: OCHOBHBIE TTOHSATHS.

VYpaBHeHUs, AOMyCKaIOIIKE OHIDKEHHE MOPSI KA.

Jlunefinple  muddepeHnHANbHBIE — ypaBHEHHS  BBICOINX — MOPAAKOB.  JIMHEWHBIE  OZHOPOIHBIE
muddepeHnmansHble ypaBHEHHS 2, N-TO TOPSAAKOB.

Wnterpuposanne JIOAY c nmoctosHHEBIME K03 PHUIIICHTaMU.

Jluneiiapie Heomnopoaueie 1Y. Ctpykrypa obmero pemenus JIHIY.

Meton Bapraiu MPOU3BOJIBHBIX TOCTOSIHHBIX.

Wnterpuposanne JIHAY ¢ moctosHHEBIME K03 PHUIHECHTaAMHU U TIPaBO YaCTHIO CIEIHAIFHOTO BH/IA.
Cuctemsl auddepeHuaibHbIX ypaBHeHN. Teopema cylecTBOBaHMS U €UHCTBEHHOCTH penieHus. Meton
WCKITIOUEHHS JJIsl PELIeHHsI HOPMaJIbHBIX CHCTEM IU(depeHHatbHbIX ypaBHEHHH.

OneMeHTHl KOMOMHATOPUKY: TIEPECTaHOBKH, Pa3MEIICHHUS, COUCTaHNUS.

OCHOBHBIE TIOHSATHSI TEOPUH BEPOSITHOCTEH: UCTIBITAHHE, COOBITHE, BEPOSITHOCTh COOBITHSI.

JelicTBust Hag coObITUIMH. ANreOpa COOBITHI.

TeopeMsbl CH10KEHUS U YMHOKEHHSI BEPOSTHOCTEH.

®opmyina noaHoi BeposTHocTH. PopMmyna beiieca.

INocnenoBarenbHOCTh HE3aBUCUMBIX HcnbiTaHuA. DopMyna beprymmu.

Crny4aliHble BEIMYHMHBI, UX BUJBI.

Psn pacnpenenenuns. @yHKuus pacupeencHus, ee cBoUcTBa. [II0THOCTB pacipeeseHus, CBOWCTBA.
UucnoBele XapaKTEPUCTHUKU CIy4alHBIX BEJIWYMH: MAaTE€MaTHYECKOE OXKUAAHUE, AMCHEPCUs, CpeAHee
KBaJpaTHUECKOE OTKJIOHEHHE.

HopmanbHblii 3ak0H pacnpenesieHus cilydailHOW BEJIMYMHBI.

CucrteMsl CiyyalHbIX BEeIMYHH. 3aKOH pachpezencHus. YNCIoBbIe XapaKTEPUCTUKN CUCTEMBI CIy4alHBIX
BEJIMYHMH. 3aBUCUMOCTb CITy4aifHBIX BEJIUUIHH.

IIpenmer maremaTHdeckoi cTaTHCTHUKU. ['eHepaibHas COBOKYNHOCTh M BbIOOpKa. BapuarmoHHbIN psn.
[Monuron. I'mcrorpamma. Omnupudeckasi QyHKIUS pacripeaeIeHus.

CraTucTu4ecKue OLEHKH MapaMeTPOB paclpeieIeHUs FeHepalbHONH COBOKYIHOCTH.

Cratucruueckas nposepka runores. Kpurepuii cornacus. Kpurepuii [lupcona.

KoppensuonHslit ananu3. OMIupudeckuii Ko3GGUIUEHT KOPPEIsIHn.

HaxosxaeHue ypaBHEHUs! TMHEHHON perpecCuy METOA0M HauMEHbBIINX KBaAPaToB.

YMeTn

— pemaTtb 3aaadu 10 H3y4YaCMbIM

TCOPCTUYCCKHU pa3aciiaM;

— o0cyxnaTh CHOCOOBI

3¢ HeKTHBHOTO penieHus

Hpu./nepubte npakmu4eckue 3a0aHUA 0715 IK3AMEHA U 3auema:

1. Pemmuts matpuuHoe ypaBHenue X+3(A-B)=4C, rue




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00y4eHUs

OreHOYHBIC cpe€acTaa

muddepeHInaTBHBIX YPaBHEHUH U

1704 CHCTEM; OTIPEICIATh
3 (PEeKTUBHOCTL peIIcHUs 3aadd,
MOJTYYEHHOTO c MOMOIIBIO
YU CJIICHHBIX METOOO0B,
pacrno3HaBaTth a¢heKTUBHBIC
pe3yJIbTaThI 00paboTKHu

SKCIICPUMEHTAIBHBIX JIaHHBIX OT
Hed(PHEKTUBHBIX

e

2. Pemmth cucTeMbl TMHEHHBIX alreOpandeckux ypaBHeHHMH 1o ¢popmynam Kpamepa, MaTpuaHBIM METOIOM,
meronoM ["aycca:

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

(1,3,6), A(221), A(-10;1), A (—4;6-3).

3. JlaHbl KOOPAUHATHI BEPIIUH MUPAMUIBI ARAA, : Ai
Haiitu:

1) iy pedpa Ak ;
2) yros mexay pedpamu Ak, u AA ;
3) yrox mexay pedpom Ah U TPaHBIO ARA ;

4) mwiomanp rpaHu AhA ;
5) o0beM nmHpaMHUIBL.

4. B tpeyrombHuke ¢ BepmnHamu A(2,1), B(5,3), C(-6,5) HaiiTi JUIMHY BBICOTHI U3 BEPIIMHBI A.
5. Hamucare kaHOHHYECKHE ¥ TapaMETPUYECKHE YPaBHEHUS MTPSIMOH, ITpoxosiieii uepe3 Toukn M(2,1,-1) u
K(3,3,-1).
6. CocTaBuTh ypaBHEHHE IUIOCKOCTH, Mpoxosmeit yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jloxa3zath, 4TO IpsIMbIE MTapaJUIEIIbHBI:




CTpyKTypHBIii
3JIEMEHT [Tnanupyemsie pe3yabTaThl 00y4eHUs OneHouHbIE CpENCTBA
KOMIIETCHLIUU
x+2 y-1 z Jx+y-z=0
X—-y—-52-8=0

1y
8. Haiitu yron mexxay npsiMol, mpoxostmieit uepes Touky A(-1,0,-5) u Touky B(1,2,0), 1 ruiockocTsio x-

3y+z+5=0.
Ormpenenurs THIT KPUBOi 2-TO MOPSIIKA U IIOCTPOUTD JIMHHIO:

9.
x> —9y% +2x+18y+73=0

2x% +3y? —4x+6y—-7=0
y?—4x-2y—-3=0

10. Beraucaure npeneist:

3x-arcsin2x . . f2x-1-4/5
7B) Jim =

x—3 x_3

2 lim 1+4x—x*
x=0 c0S X — €0S° X

n X+ 3X% + 2X*
d . _
11. Haiinure —y ot GyHKuwmit: a) p = e4X X 6) X =ctg2t,
dx y = In(sin 2t).

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

a)Isin3x-0055xdx,6)I 1-cosx . ) j(2x+5).ede.

13. Haiitn Heonpeen€HHBII MHTETpa:
(x —sin x)*




CTpyKTypHBIii
3JIEMEHT [Tnanupyemsie pe3yabTaThl 00y4eHUs OneHouHbIE CpENCTBA
KOMIIETCHLIUU

V20 xdx

! \/x2+5.

14. BeauciuTh ONpeneeHHBIH HHTeTpa

1
15. BEIUUCIIUTP OTpeNeIeHHBIA HHTETPall J4x .arcsin xdx -
0

2
16. Haiitn mnomans Qurypsl, orpammuchoii mmmmamu: X =4, Y7 =4X

-1 0 0 0
17. VI3MeHHUTH MOPsIIOK HHTEIPUPOBAHUS J‘ dy J' fax + J' dy J‘ fax.
-2 2ty A4 -y

18. Beruucinth ﬂ dxdy

b X +Y?

_Joa_y2 _\2 3
19. Haiitu 1 mocTpouTh 001acTh OnpeAencHus QyHKINN U=y9-x" -y +(x-y) .

, Dix<y<y1-x*, x>0-

3 -
20. Haittu nommsiit auddepenmuan dynxmm: 2 =X 1Ny —sin2xy.

21. HaiitTu dacTHBIE IIPOM3BOJHBIC IIEPBOTO MOPSAKA (QYHKINU:

z =5x%y% +In(x +4y).

o 2 2
22. HanmcaTh ypaBHEHHE KacaTelbHOM IIOCKOCTH U HOpMautH K oBepxHoctd Z =4/ X" + Y~ B Ttouke (3, 4, 5).




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00y4eHUs

OreHOYHBIC cpe€acTaa

23. UccnenoBath Ha SkcTpeMyM QyHKIu0 Z = X2 — 2xy + 4y3
2 2 —
24. Pewnte 3anauy Komm: Yy C€0S” xdy = (y +1)dX, y(O) =0.

25. Haiiute obmiee pemenue muddepennuansroro ypapuenns  y' +y' = e?x,

26. Pemuts ogHOPOAHYIO cCHCTEMY TU(QEepeHINATEHBIX YPABHEHHIH:

x'=6x—y,
y' =x+4y.

27. Ilpu nocraBke ¢ 3aBoaa Ha 6a3zy 1000 pagronprueMHHKOB, Y 55 BBINLIM U3 CTPOsI JiamIibl. HaiiTu BeposTHOCTH TOTO,
YTO B3SITHIN HayJady MPHUEMHUK OyIeT NCTIPaBHBIM.
28. IIsaTHaaATh S9K3aMEHAIIMOHHBIX OMIIETOB CO/IEPIKAT 110 2 BOMPOCA, KOTOPHIE HE HOBTOPSIOTCS, SK3aMEHYFOLHICS

3HaeT TONbKO 25 Bonpocos. HaliTu BeposTHOCTB TOTO, YTO 9K3aMeH OyJeT CllaH, €CIH ATl 3TOTO JOCTaTOUHO
OTBETHTH Ha JIBa BOIIPOCA OJJHOTO OMIeTa.

29. [IpuHNMaeM BEpOSITHOCTH POXKICHUS MalIbuMKa U JIEBOYKH paBHbIMH. HaiiTn BeposiTHOCTB TOTO, uTO cpeau 10
HOBOPOXKJICHHBIX 6 OKaXKyTCS MaJIbUUKaMHU.

30. [laH 3aK0OH pacnpeielieHHsl IMCKPETHON CIIy4aifHO# BEeNUYHHbI:

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

p: 0102 )03 |02 |02

BBIYUCIUTL €€ MaTECMAaTUYCCKOC OXKHUJIAHUE, TUCTICPCUIO U CPEIHEC KBAAPATUICCKOC OTKJIOHCHUC.

31. lana ¢hyHKIUS pacnpeneeHrs] HePEPhIBHOM CIyJailHON BETMUUHBI X




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00y4eHUs

OreHOYHBIC cpe€acTaa

0 npu x<0
0,25x3(x+3) npu O<=x<=1
F(x)= 1 npu x>1
Haiiti miotHoCTh pacnpenenenus f(X), moctpouts ee rpaduk, BEposITHOCTD NMONaaHus B 33aHHblil nHTepBain [0,5;
o
2], Mx, Dx, X,

32. 3agaHo pacnpe/esieHue BEPOSITHOCTEH TUCKPETHON IBYMEPHOM CITy4aifHOW BETMYUHBL:

Y\ X 2 5 8

04 0,15 0,30 0,35

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

HaiiTy 3aK0HBI pacmpe/ieNieHNs] COCTaBIISIOMNX, K03 OUIIMEHT KOppesun

Bnanerb

- IPAKTHYCCKNMU HaBbIKaMHU
WCTIONIb30BAHUS MaTEMATHIECKUX
MIOHATUN ¥ METO/IOB (M3y4aeMbIX
pa3aesoB MaTeMaTUKN) NP PEIIEHUN
MIPUKJIATHBIX 33/1a4;

- HaBBIKaMU 00OOIIIEHHUS Pe3yIbTaTOB
perieHus, pe3yiabTaToB 00pabOTKH
CTaTUCTUYECKOTO DKCIIEPUMEHTA;

- croco0aMHy OLIEHUBAHUS 3HAYMMOCTH
1 IPaKTUYECKOHN IPUTOTHOCTH

MOJIYYCHHBIX PC3YyJIbTAaTOB

IIpumepnsle npuknaonsle 3a0a4u U 3a0aHus

1.IlpuBenure mpuMepsl U3 KypcOB MaTeMaTHKH W (DU3UKH, WUTIOCTPHUPYIOIIUE (YHKIMOHAIBHYIO 3aBHCHMOCTH
NepeMeHHbIX. BrIpasure ofHy HepeMeHHyI0 depe3 ApYrylo M oO0paTHO. BhIICHHTE, mpH KakUX 3HAUCHHSX OJHOM
HNEPEMEHHOII OTIpe/ieIeHa Apyras.

o 3 2
2.3aBUCHMOCTD ITYTH OT BPEMEHH TIPH MPAMOJIMHEHHOM JIBUKEHNH TOYKH 3a1aeTcs ypaBHennem S = —{° +2t° —3
,roe S —myTh BM,a { — Bpems B c. BeIUMCIIHTE € CKOPOCTH U YCKOpeHHe B MoMeHT Bpemenn [ = 4C .

3. U3BecTHO, uTO TIpH HampsbkeHnn £=2,4 B cuna Toka 1=0,8 A. Bripasute aHannTH4yecku, UCTIONb3ys 3akoH OMa,
3aBHCHMOCTB MEX/IY CHIION TOKa M HAPSKEHHUEM; TOCTPOiTE rpadMK HaWACHHOW (QyHKINH.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00y4eHUs

OreHOYHBIC cpe€acTaa

4. HanpsbkeHre B HEKOTOPOM LIeNH 11aJjaeT paBHOMEPHO (110 JIMHEHHOMY 3aKOHY). B Hauase ombita HanpspkeHUe ObLIO
paBHO 12 B, a N0 OKOHYaHUH OIBITA, IIMBLIETOCS 8 cex, HanpshkeHue ynaino 1o 6,4 B. Bripazute Hanpsbkenue V Kak
(hyHKIHIO BpeMeHH 1 mocTpoiite rpaduk 3TOH QyHKIIUH.

5. HpI/I MapajyiCIIbHOM COCANHEHNUH ABYX IIPOBOAHUKOB, UMCIOIIUX COIIPOTUBJIIEHUA T U T", 06]1[66 COIIPOTUBJICHUC
o o 1 1 1

R COOTBETCTBYIOLICU YaCTH DJJICKTPHUUCCKOU LEIU BBIYUCIIACTCA I10 (bopMyne E =-+ - Cunras r U3BCCTHBIM,
r r

r'>o0

naiiaure lim R, lim R. VcTonky#iTe nOny4YeHHbIE PE3YILTATEI C TOUKU 3PEHHS (U3HKH.
r'—-0

mou?

T ——, =2 Haii
14/1-p2 J1-p2’ = . Haunure

Ipesen 3ToH QYHKINH, T.€. MOJYIUTE KIaCCHIECKyYI0 (hopMyITy Uit KHHETHIEeCKOH 3Hepruu, eciu ff — 0.

6.3HaueHre KMHETHYECKON BHEPTHH Tena BeIpaxkaercs (opmynoi Ey,,(B) =

7.Cwia naBJeHHs JIETYNKA, COBEPIIAOIIETO «MEPTBYIO IETII0» Ha CHICHBE B MOMEHT NOCTHIXKCHUS BEPXHEH TOUKH
2
o o v
«MepTBOW meTin» BeIpaxkaercst Gopmynoit Q =m(a —g), roe a = — — UCHTPOCTPEMHTEILHOE (HOpMasBHOE)
YCKOpEHHe, I — paguyc NeTii. PaccMarpuBast TaHHOE BhIpaKeHHE KaK (QYHKIHIO LEHTPOCTPEMHUTEIBHOIO YCKOPEHHUS,
JOKKHTE, YTO NPH MPEIEeIHbHOM Mepexoie a — g JICTYUK UCTIBITHIBACT COCTOSHUE HEBECOMOCTH.

8. HYCTL B SHGKTqueCKOﬁ OCIU TCUET IIOCTOSTHHBIN TOK. HO,Z[ IOCTOSAHHBIM TOKOM MBbI 6yz[eM IIOHUMATh KOJIHUYECTBO
JJICKTPHUYCCTBA, MPOTCKAONICC B LCIU 34 CAWMHHUIY BPCMCHHU. I[aﬁTe OIPEACICHUE MECPEMEHHOTO TOKa B MOMCHT
BPEMCHHU t " BBIYUCIIUTE €r0, €ECIIU KOJIUYECTBO QJICKTPHUYCCTBA, MPOTCKIIECC B LCIN 3a ITPOMCEIKYTOK BPEMCHU [0, t],

paBHO Q(t).

9. Tok | onpenensitcs Mo TaHreHe-TanbBaHOMETpY 110 dopmyie | = C - tgep. [lycts d — ommbka, 1omyIieHHas npu
orcuere yria ¢. Haiinure abcosltoTHYI0O M OTHOCHTENIBbHYIO TIOrpentHocTH npu onpenenenuu |. I[lpn kakom yrie ¢
OTHOCHTEJIbHAS! TOTPEUTHOCTH 0yJeT MUHUMAIbHOU?

10. CoctaBisieTcsi 3JEeKTpUYEcKasl IeMb W3 JBYX MapalulelIbHO COEIMHEHHBIX comnpoTuBiieHuil. [Ipum kakom
COOTHOIIICHHHM MEXKIY OTHMH COINPOTHBICHUSIMU CONPOTHUBJICHHWE BCEH IIEMH MAaKCHUMAIbHO, €CIH MpHU
MOCJIEIOBATEIIEHOM COCMHEHUH STHX CONPOTUBJICHUN OHO paBHO R?

11. B anekTpudeckoil nenu BHyTpeHHee conpoTusieHue U 3//C MCTOYHHMKA TOKA PaBHBI COOTBETCTBEHHO T u U.
ITpn KakOM 3HaUYEHHUHU BHEIIHETO CONPOTHUBIICHNST R CcHia TOKa BO BHEIIHEW 4acTH eNH OyaeT HanOobuIei?










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 CTETICHb 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 OLICHUBAHUSA 3K3aMEHa U 3a4eTa ¢ OIIEHKOIi:

— Ha OLEHKY «OTJMYHO» — O0YJaOMIMIACSA TEMOHCTPHPYET BHICOKHI YPOBEHD CPOPMUPOBAHHOCTH
KOMIICTCHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U TITy00KOe 3HaHUEe y4eOHOro MaTepuaia, CBOOOIHO
BBITIOJTHACT TIPAKTUIECKHE 3aIaHUs1, CBOOOTHO ONEPUPYET 3HAHUSIMH, YMCHUSAMH, IPUMCHSIET UX B
CUTyalusax TMOBBINIEHHOM CI0KHOCTH.

— Ha OLIEHKY «XOPO1I0» — 00yJaroIuiics JeMOHCTPUPYET CPEAHUIN YPOBEHb CQOPMUPOBAHHOCTH
KOMITETCHIIMI: OCHOBHBIE 3HAHUS, YMEHHsI OCBOCHBI, HO JOMYCKAIOTCSI HE3HAUNTEIbHBIC OIIHOKHY,
HETOYHOCTH, 3aTPyIHEHUS IPY aHAIUTHYECKUX OIEepalusiX, HepeHoce 3HAHUIM U YMEHUI Ha HOBBIE,
HEeCTaHJIapTHBIE CUTYaIUH.

— Ha OLIEHKY «YIOBJIETBOPUTEJIbHO» — O0YJaIOLINICS 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 CYIIeCTBEHHBIE OIIMOKH, HE MOYKET MOKA3aTh HHTEIICKTYabHbIC
HABBIKU PEIICHUS MPOCTHIX 3a/1a4 WM HE MOXET MOKa3aTh 3HAHUS JJaKE Ha YPOBHE BOCTIPOU3BEICHUS U
00BsICHEHHSI THPOPMAITUH.



