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Jluer akTyanusanun pabodeii mporpaMmel

PaGouas nporpamMma nepecMoTpeHa, 06CyskieHa u 01o6peHa s pean';maunn B 2021 - 2022
y4eGHOM rozty Ha 3acenanuu kadenpsl I[IpHKiIaaHON MaTeMaTHKy 1 MHYOPMATHKH

ITporokon ot 120 2021r. Ne3
3as. kadenpoit > 10.A. Ussekon

14
PaGouast mporpamma nepecmMoTpeHa, o6cyxkena i ogo6pena s peanusamun B 2022 - 2023
yu4eOHOM rofly Ha 3aceianuu Kadenpbl [IpukiagHoi MaTeMaTHKH H HHOOPMATHKH

[Tpotoxkom ot 20 r. Ne
3aB. kadeapoi I0.A. U3zBexon

PaGouyas mporpamma nepecmoTpena, o6eykaeHa u ono6pena 1is peanmsanuy B 2023 - 2024
y4eOHOM rofy Ha 3aceianuu Kadenpsr IIpukiagHoi MaTeMaTHKy H HHGOPMATHKH

IIporokomx oT 20 r. N
3aB. kadeapoit I0.A. U3zBekon

PaGouast nporpamma nepecmMoTpeHa, 06cyxk/eHa 1 onobpeHa s peanuzamun B 2024 - 2025
y4eOHOM rofty Ha 3aceanum Kapenpsl [IpukianHoi MaTeMaTHKu H HHGOPMATHKH

ITporokomor 20 . Noo
3aB. kadeapoit IO0.A. U3Bexos

. PaGouas nporpamma nepecMoTpena, o6cyxk/aena u ono6pena uis peanuzanuu B 2025 - 2026
y4eOHOM rofly Ha 3aceianuu kKadenpsl [IpHKIagHOl MaTeMaTHKH M MHYOPMATHKH

IIporokomor 20 r. Ne
3aB. kadenpoii I0.A. U3zBexor




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

llenpto ocBOeHHS IUCHUIUIMHBI «MaTemaTHKa» SBISIETCS OpPHEHTalus Ha Oo0ydeHHe
CTYJICHTOB HCIIOJb30BAHUI0 MAaTEMAaTUYECKHUX METOJOB IIPH OCYIIECTBICHHUH IPOLIECCOB:
MIPOU3BOJICTBA, Iepe-IauM, paclpeneieHus, MpeoOpa3oBaHUs, MPUMEHEHUS W YIIPaBJICHUS
MOTOKAMHU 3JIEKTPUYECKON JHEPruuM W 3JIEMEHTOB, ammnaparoB, YCTPOWCTB, CHUCTEM M HX
KOMIIOHEHTOB, PEATU3YIOUINX BBILIETIEPEUHCICHHBIE MPOIIECCHI.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

HucuuiuinHa Marematuka BXOIUT B 00s3aTelbyl0 4YacTb y4eOHOro IjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  n3ydeHUs  QUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCIUTUTUH/ IPAKTUK:

Jns  wu3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
cOpMHpOBAaHHbIE B pe3ylbTaTe W3YYEHUs JUCLUIUIMH: «Airedpa M Hayaja aHalusay,
«["eometpus» B 00bEME IPOrpaMMBbl CpeTHEH IKOJIBI.

3Hanus (YMEHHs, BIAJICHUS), OJyYCHHbIE NMPH M3YyYCHUU JAHHOM IUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

Teopernueckas MmexaHuka

Teopernyeckre OCHOBBI JIEKTPOTEXHUKH

Anre0pa JIOTUKHM U OCHOBBI AUCKPETHON TEXHUKU

[Ipukiiagnas MmexaHuka

MonennpoBaHue B 3JIEKTPOIIPUBOIE

MatemaTnueckoe MOIETUPOBaHUE

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4eHUs

B pesynbTare ocBoeHust nuCHUIUIMHBI (Moayisi) «MaTemaTukay o0y4aroniuiics: JoIKeH
00J1a1aTh CIEAYIOIIMMHI KOMIIETCHITUSIMU:

KO[[ HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXKCHUA KOMIICTCHIIM

OIIK-3 CnocobGeH NpUMEHSTh COOTBETCTBYIOIIMNA (PU3UKO-MAaTEeMaTUUECKUI ammapaT, METO/IbI
aHaJIM3a M MOJEIUPOBAHUS, TEOPETUYECKOTO M OSKCIEPUMEHTAIBHOTO MCCIEI0BaHUS MpU
peleHnH NpodecCHOHAIBHBIX 331a4

OIIK-3.1 Hcnonp3yer MeTonpl aHanmM3a W MOACIUPOBAaHUS IpPU  PELICHUU
npodeccHoHaIbHBIX ~ 3a7a4, MOJCJIUPOBAHMM U IPOEKTUPOBAHUU
YHEPrOCUCTEM

OIIK-3.2 CriocobeH NpPUMEHSTh  COOTBETCTBYIOLIMHM  (pH3MKO-MaTeMaTHUYECKHit
ammapar NpH TEOPETHUYECKOM M OSKCIIEPUMEHTAIHHOM HCCIICOBAaHUH B
PELICHNUH 3a/1a4 YHEProcOepeKeHus




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyA0€MKOCTh JUCITUIUIMHBI cOCTaBisieT 15 3adueTHbIx equHuIll 540 akana. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 38,8 akaj. 4acos:
— ayIUTOpHAs — 32 aKaJl. 4acoB;

— BHeaynuTopHas — 6,8 akaJ. 4acos;

— caMocTosTenbHas pabora —479,9 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3Kk3aMeny — 21,3 akaj. gac

dDopMa aTTecTaluu - 3a4€T C OHCHKOI;'I, OK3aMCH

AynuropHas s
KOHTaKTHas paboTa E 3 dopma TEKyIIEro
=
B aKaJl. yacax g Bu KOHTPOJIS
Pasnen/ Tema 2 (B axaz. vacax) = A . p Kon
> 3 © | caMocTOsITENbHOW |  YCHEBaEMOCTH H
JUCLIATUINHBI R £ . | komnereHuun
g £ padoThI MIPOMEKYTOUHOH
nmab. | mpakT. | 3§
Tlex. Z'g aTTecTaluuu
3aH. 3aH. | O &
1. Jluneiinas anrebpa
n3ydeHue
JUTEPATYpPbI
COCTaBIJICHHE
KOHCIIEKTa
Bemonaeane KP | koHcympranmu mo
Nel «JIuneitnas, | pemenuto KP Nel,
1.1 Marpunsl U AeiCTBUA BEKTOpHAs [IPOBEPKA PELICHUS OIIK-3.1,
05 0,5/0,51( 15,15
HaJ HAMH. ' T ’ anrebpa u KP Nel OIlK-3.2
aHanuTHIecKast | (4acTb - MATPHIBI
reOMeTpHS. OIIpEAEIUTEIN)
Juddepenuuans
HOE MCYHCIICHUE
(DYHKIHHU OHOM
1 MEPEMEHHOW»
n3ydeHue
JUTEPATYpPbI
. COCTaBJICHHE
1.2 Cucrembl JTUHEHHBIX KOHCYJIbTAIUH TI0
Y,
KOHCIIEKTa
anreOpanvaecKux pemennto KP Nel,
ABHEHUN Pemenue semomenne KP IIPOBEPKA PELICHUS
yp ’ . Nel «Jluneiinas, POBEpKa P
CHUCTEM TUHEHHBIX KP Nel
BEKTOpHAs OIIK-3.1,
anreOpanveckux 0,5 0,5/0,51( 15,15 (4acTpb - CUCTEMBI
N anreOpa u . OIlK-3.2
ypaBHeHHH 1O (opmynam AHATTIeCKAs JIMHEHHBIX
Kpawmepa MaTpPUYHBIM anreOpanvecKux
’ reoMeTpus
METOJIOM, METOA0M ) YpaBHEHHU)
nddepeHmas
T"aycca. Anddepent TECT
HOE MCYHCIICHUE
(DYHKIUHU OHOM
HEPEMEHHON»
Wroro no pazneny 1 1/11 | 30,3
2. BekropHas amnrebpa u

AHAJIUTUYCCKAs TrCOMCTPUS




2.1 BexropHas anredpa:

H3y4YeHHe
JUTEPATYPbI
COCTaBJICHUE

KOHCIIEKTa

BoInojiHeHue KP

Nel «JIuneiinas,

KOHCYJIbTallUU 10
pemennio KP Nel,

JUHeWHble ¥ HeNIWHEHHbIe BEKTOpHas OIIK-3.1
0,5 0,5/0,511{ 15,15 p IPOBEPKA PEIICHUST '
olepalyi HaJ BEKTOpaMHU anrebpa u KP Nol OIIK-3.2
U UX CBOMCTBa. aHaINTHIECKast .
reomeTpus (4acTh - BEKTOPHI)
Juddepenuunans
HOE UCYHUCIICHHE
(DyHKIINU OTHOM
TIEPEMEHHOI
H3y4YCHUE
JUTEPATyPHI
COCTaBJICHHE
KOHCIIEKTa KOHCYJIbTalluH T10
BbInoaHeHue KP emeHno KP Nel,
p
29 T Nel «JIuneitHast, | mpoBepka pemeHus
) BEKTOpHAs KP Nel OIIK-3.1,
reOMEeTpHs Ha IJIOCKOCTH U 0,5 0,5/0,51| 15,15
anreOpa u (gactsp - OIlK-3.2
B IIPOCTPAHCTBE
aHaIATHIECKast aHATUTHYECKAs
TeOMETPHUSL. reoMeTpHus)
Juddepenuuans TECT
HOE UCYHUCTICHHE
(DYHKIIHUHU OTHOM
MIEPEMEHHOW»
Hroro no pazneny 1 /11 | 30,3
3. BBesieHue B MaTeMaTH4ECKHA
aHaNu3
n3ydeHue
JIUTEPATYPhI
COCTaBIJICHHE
KOHCIIEKTa
pemonHenue Kp | <OHCY/IPTAH 10
Nel «Jluneitnas, pemeniio KP Nel,
3.1 Mpexnen u BeKTOpHAA NpoBepKa pemenus | oy o
HENPEPBIBHOCTH HKLUU 0,5 0,5/0,51| 15,15 KP Nel o
Pep (l)y t e anrebpa u OIlK-3.2
OJTHOM MepeMEeHHOM AHATTHeCKAS (uacthb - mpenen u
FeoMeTpHs HENPepbIBHOCTD
) HKITUU
Juddepenuuans ynxiumn)
HOE UCYHUCTICHHE
(DYHKIHHU OHOM
MEPEMEHHOW»
n3ydeHue
JIUTEPATyPhI
COCTaBJICHHE
3.2 Onpenenenue
. KOHCTIEKTa
NPOU3BOJHOW (YHKIMH B shionenme Kp | KOHCYJIBTALMH 110
o, e 1 i, | P K0,
) N BEKTOpHAs OIIK-3.1,
TeoMeTpuuecKyii u 0,5 0,5/0,51| 15,15 P KP Nel
N anrebpa u OIlK-3.2
MeXaHUYEeCKHI CMBICTT (gacts -
. aHaINTHIECKast
nponsBogHoi.  IlpaBmia FeoMeTpHs IIPOHM3BOTHAS
nddepeHmpoBanus u ) HKITUU
aupdepeHump Tinddeperumans yHKmH)

Ta6J'II/IIIa IMPOU3BOAHBIX

HOE UCUHCIICHHE
(DYHKIUHU OHOM
HEPEMEHHON»




3.3  uddepenmupopanne
HESIBHO H ITaPaMETPHICCKU

H3y4YeHHe
JUTEPATYPbI
COCTaBJICHUE

KOHCIIEKTa

BoInojiHeHue KP

Nel «JIuneiinas,

KOHCYJIBTAallUHU 110
pemennto KP Nel,

NPOBEPKA PEIICHHS

. BEKTOpHAs OIIK-3.1,
3aJIaHHBIX (hyHKUUi. 0,5 0,5/0,51| 15,1 anrera " KP Nel OITK-3.2
Jlorapudmuueckoe p (gactsp - '

aHaINTHIECKast
muddepeHnnpoBaHie FeoMeTpHs NPOM3BOHAS
) (GyHKIUH)
Juddepenuunans
HOE MCYHCIICHUE
(DyHKIINU OTHOM
TIEPEMEHHOI
H3y4YeHHe
JUTEPATyPHI
COCTaBJICHHE
KOHCIIEKTa KOHCYJIbTalluH T10
BeinosHeHne KP | pemennto KP Nel,
34 Hccnenopanue Nel «JIuneitHas, | mMpoBepKa peLICHUs
GyHKIMHE ¢ TIOMOUIBIO 05 0.5/0.51 151 BEKTOpHAs KP Nel OIIK-3.1,
U QepeHInaIbHOTO ' e ' anreOpa u (gactsp - OIlK-3.2
WCUYHCITCHHS aHaIATHIECKast HCCIeI0OBaHUE
reOMETpHS. GbyHKIMN)
Juddepenuuans TECT
HOE MCYHCIICHUE
(DYHKIIHUHU OTHOM
MIEPEMEHHOW»
Hroro no pazneny 2 221 | 60,5
4. Dx3ameH
OIIK-3.1,
4.1 Dx3ameH OITK-3.2
Hroro no pazneny
5. HMHrerpanpHOE HCYMCICHUE
(YHKIMU OTHOHN TTepeMeHHO
n3ydeHue
JIUTEPATYPhI
COCTaBJICHHE
KOHCIIEKTa
5.1 TIlepBoobpasnas u
HeODE ei eHHbFﬁ BemonHerne KP | pemennto KP No2,
HHTEE ;[H OCHOBHBIC Ne2 IIPOBEPKA PELICHUS
pa. o "HeonpeneneHHBI KP Ne2 OIIK-3.1,
MOHSATHS, CBOWCTBa, 1 211 | 211 it unTerpan (sacts - OITK-3.2
Tabnuna HWHTETPAJIOB. . . '
OCHOBLLHe MI; O OmpeneneHHbld | HeompeneneHHbIIH
A UHTETpal U ero UHTETrpan)
WHTETPUPOBAHUSI. P
DyHKIMH
HECKOJIBKHX
NEPEMEHHBIX"
n3ydeHue

. JIUTEPATYPhI
5.2 OnpeneneHHblit patyp
UHTETpall: OCHOBHBIC cocTaBicHie
HOHSITHSL ’ cBOHCTRA KOHCIIEKTa pemennio KP Ne2,

’ ’ BeinosiHeHne KP | mpoBepka pemienus
gz?oh;?}]; Jletibanma Ne2 KP No2
1, 1 279 "HeonpeneneHHBI (dacts - OIIK-3.1,
METOJbl HMHTETPUPOBAHMUS. /11 , i pETerpAT ompe e TR OITK-3.2
TIpunoxenns . '
orf) e HEIICHHOIO OmnpeneneHHbIH WHTETpal, ero
HHIT)e;I ata HHTErpaJ U ero MIPUIIOKEHHS)
paJa. MPUIIOKEHHS. TecT
HecobcTBeHnbIE Dy
WHTETPaJIbL.
p HECKOJIbKHX
NEPEMEHHBIX"
Wroro no pazneny 2 321 | 48,3




6. Juddepenuupoanue

GbyHKIMN HECKOJIbKUX
HEepEeMEHHBIX
n3ydeHue
JIUTEPATyPhI
6.1 dOYHKIMH HECKOJIBKUX patyp
COCTaBJICHHE
MIEPEeMEHHBIX:  OCHOBHBIE
TIOHSITHUS YacTHbIE Komeriertra
? Bemonaeane KP | pemennio KP No2,
MPOU3BOIHEIE,
mupdepennuan. YactHele Ne2 fpOBEPia PELICHIA
P : "Heonpe ieeHHEI KP Ne2 OIK-3.1,
MIPOHM3BO/IHBIC BBICIIIMX 2/11 | 21,2 o
It uHTErpa. (gacthb - pyHKIUU OIIK-3.2
nopsinkoB.  [IpomsBonHast N
OmnpeneneHHbli HECKOJBKHX
o HAaIpaBJIeHHIO,
HHTETPaN 1 €T0 MIepEeMEHHBIX)
TpajMeHT. OKerpeMyM
P ., TIPUIOKEHUSL.
Y yx OyHKIIH
MIEPEMEHHBIX.
HECKOJIBKHX
TepeMeHHbIX"
n3ydeHue
JIUTEPATyPhI
COCTaBJICHHE
KOHCIIEKTa
pemennto KP Ne2,
N BeInosHeHne KP
6.2 JIBoiiHOW WHTErpan: N2 MPOBEPKA PEIICHUS
OCHOBHBIE MOHATHUSA, " § KP No2
N Heonpenenenust o . OIIK-3.1,
CBOWCTBA, BBIUKCIICHUE. /11 | 27,2 - (gacTtp - TBOWHOU
N i uHTErpAa. OIlK-3.2
IIpunoxenuss  ABOHHOTO N UHTErpall, ero
OmnpeneneHHbIi
WHTeTpaa TIPIITOKEHUS )
HHTETrpa U ero
TECT
MPUIIOKEHHS.
OyHKIIIH
HECKOJIBKHX
TepeMeHHbIX"
Hroro no pazneny 321 | 48,4
7. 3aueT ¢ OLeHKOH
7.1 3adet c OLEHKOH OIK-3.1,
' OIIK-3.2
Hroro no pazneny
Hroro 3a cemectp 10/81 |217,8 JK3aMeH,3a0
8. Juddepennuansabie
ypaBHEHHS
8.1 OOBIKHOBEHHbIE CaMOCTOSITENILHOE
muddepeHaibHbIe H3yueHHE
ypaBHEHHS TIEPBOTO JIUTEPATyPhI KOHCYJIbTALlUH 110
MOPSITKA. Meronpt COCTaBIICHHE pemenno KP Ne3
pelIeHUs KOHCIIEKTa MPOBEPKa PEUICHUS
OIlK-3.1,
g depennmanbHbIX /11 44 | Bemonnenue KP KP Ne3 OINK-3.2
ypaBHEHHUH [IEpBOTO Ne3 (vactsb - '
MOPSIKA. "Muddepenumans | tuddepenHunansHbre
JuddepenumnanbHele HbIE€ YpaBHEHMUSI. ypaBHEHHS)
YpaBHEHUsA BBICHIUX Psanel. Teopus
MOPSZIKOB, JIOMYCKalOIUe BeposiTHOCTEN"
8.2 Jluneiinpie CaMOCTOSITENEHOE
ndpepeHnnanbHbIC U3y4YeHHE
v S)Bq})ler})mﬂu N-ro mopsjaka nmz aTypsl KOHCYIIbTAIWH 110
YpaBHs p : patyp pemennto KP Ne3
Jluneiinble  OJHOpPOAHBIE COCTaBIICHHE
MPOBEPKA PELICHUS
muddepeHnnaibHbIe KOHCIIEKTa
KP Ne3 OIIK-3.1,
YpaBHEHHUS c 1/11 44 | Bemonnenue KP
(vactsb - OIlK-3.2
MOCTOSTHHBIMU Ne3 W depeHIIaTbHbIC
ko durmenTamu. " Muddepenuunans EBHCHHH)
JluneiiHbIe HEOTHOPOIHEIC HBIC YpaBHEHHSI. P Tect
muddepeHraibHbIe Psanpl. Teopus
YpaBHEHHUSI. BEpOSITHOCTEH"
Wroro no pazneny 2/21 88

9. Panpr




CaMOCTOATCIIBHOC

n3ydeHue
JIUTEPATyPbI
9.1  YwucnoBble  psIBbL patyp KOHCYJIbTAIIUHU TI0
COCTaBJICHHE
IIpu3naku CXOIUMOCTH pemtenuo KP Ne3
KOHCIIEKTa
3HAKOTIOJIOKUTEITBHBIX MPOBEPKA PELICHUS OIlK-3.1,
1 /11 45 | Bemonnenne KP
YHUCIIOBBIX PsIOB. N3 KP Ne3 OIIK-3.2
3HaKOYepeayIONIIecs N 9acTh - YHCIIOBEIE
peayronme " Muddepenuans (
psnbl, npusHak JleiiOHuma. pszbI)
HbIE YpaBHEHHUSL.
Psaner. Teopust
BEpOSITHOCTEN"
CaMOCTOSITEIbHOE
n3ydeHue
JIUTEPATyphI KOHCYJIbTAallUU TI0
9.2 Crenennbie psiasl. Psm COCTaBJICHHE pemeHnro KP Ne3
Teiinopa. Paznoxenune KOHCIIEKTa MIPOBEPKa PELICHUS
. OIIK-3.1,
(GyHKUMH B  CTENEHHbIE 1 /11 45 | Bemonnenue KP KP Ne3 OITK-3.2
pAObL [punoxenus Ne3 (dacTsp - cTerneHHbIe '
CTENEHHBIX PAJOB. "Muddepennuans PsLIbL)
HBIC YpaBHEHHUSI. TecT
Psane1. Teopust
BEpOSITHOCTEH"
Hroro no pazneny 2 221 90
10. Teopus BepoATHOCTEH u
MaTeMaTHYeCKasl CTATUCTHKA
CaMOCTOSITENBHOE
10.1 Kombunaropuka.
. n3ydeHue
Crnyuaiinble coOBITHSL.
. JIUTEPATypPhI
BepostHOCTD  citydaitHOTO KOHCYJIbTAIUH T10
COCTaBJICHHE
COOBITHSL. TeopeMsl pemenuro KP Ne3
KOHCIIEKTa
CIIOKEHHA U YMHOXKEHHs [IPOBEPKA PELICHUS OIIK-3.1,
o 1 2 40,1 | sBemoanenue KP
BeposTHocTe.  Popmyna N3 KP Ne3 OIIK-3.2
MOJTHOM BEPOSITHOCTH. N 4acTh - CIIy4dailHbIe
p " Muddepennuans ( Y
IloBTOpHBEIE HE3aBUCHMEBIE COOBITHST)
HBIE YPaBHEHHUSI.
UCTIBITaHUs, hopmyna
Psner. Teopust
Beprymmm. o
BEPOSTHOCTEH
CaMOCTOSITEEHOE
10.2 CnyuaiiHas Benu4yMHA U3y4YECHHE
u 3aKOH ee JUTEPATyPhI KOHCYJIBTAIIH T10
pacnpeeneHusl. COCTaBJICHHE pemennio KP Ne3
Marematudeckoe KOHCIIEKTa MPOBEpKa PEIICHUS
OIlK-3.1,
OXXMJaHUE U JAUCIEPCHS 1 2 44 | Bemonnenue KP KP Ne3 OITK-3.2
CITy4aifHOM BEITUIHHEI. Ne3 ("acts - crryyaitHbIe '
Mona u MeuaHa. "Muddepenmans BEJIMYHHBI)
HopmainbHbiit 3aKOH HBIE YpaBHEHHSI. TecT
pacrpeneieHus. Psane1. Teopust
BEpOSITHOCTEH"
HWroro no pazaeny 2 4 84,1
11. Dx3ameH
OIlK-3.1
11.1 Bx3amen '
OIIK-3.2
Hroro mo pazneny
Hroro 3a cemectp 6 8/41 |262,1 SK3aMeH
3a4eT ¢ OLEHKOHI
HToro no gucLUIINHE 14 18/121 |479,9 1 ’

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMAaTPUBAET UCIIOIb30BAHHE B y4€OHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHH B COYETAaHHUH C
BHEAYJUTOPHON paboTOil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
obyuaromuxcs. Cornmacao 1n. 34 Tlopsigka opraHW3alliil M OCYIIECTBJICHHS JCATEIHLHOCTH IO
o0Opa3oBaTelbHBIM IporpamMmam OakanaBpuaTa Beiciiero odpazoBanus (yTB. mpukazom MOuH
P® ot 05.04.2017 r. Ne 301), npu mpo-BeICHUM YUEOHBIX 3aHATUH 00CCIICUNBACTCS Pa3BUTHE Y
0o0y4aromuxcsi HaBBIKOB KOMaHAHON paOOThl, MEXKINYHOCTHOM KOMMYHUKAIUM, MPUHSATHS
peLIeHN, JUACPCKUX KAdyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodeccuoHaNbHOM ASITETbHOCTH BBITYCKHUKOB U IOTpeOHOCTEN paboToaaTenei.

BriOupas Ty wim MHYIO TEXHOJOTHIO pabOThl C 00yUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BUJY, YTO HanOombiiero 3gpdexra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CJIU YYUTHIBATH LIETU
o0pa3oBaHMs, HA peAM3alUI0 KOTOPHIX JOJKHA OBITH HAaIlpaBJieHa M30upaeMas TEXHOJIOTHS,
coJiep’kaHue, KOTOpOe MPEACTOUT MepelaTh 00yJaroIUMCS ¢ €€ IIOMOIIBIO, a TAKXKe YCIOBHUS, B
KOTOpBIX OHa OYJET UCIIOIb30BATHCSI.

B nameit paboTte MbI HCIIONIB3YEM CIIEAYIOLIEE.

1. TpamumuonHsle oOpa3oBaTeNbHbIE TeXHOJIOTHH. OpraHuzanus 00pa30BATEIBLHOTO
mpouecca, MOpeanojiaraeT MNPsSMYI0 TPaHCIALUIO 3HAHUW OT MpernojaBaTelis K CTYACHTY
(IpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MWIUIIOCTPATUBHBIX METOJOB OOy4YeHUS).
YueOHasi AeSITeNbHOCTh CTYIEHTAa HOCUT B TAaKHX YCIOBHSX, KaK MPaBHUIO, PEMPOAYKTHUBHBII
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[OCIENOBaTeIbHOE H3JIOKEHHE Marephaia B
JTUCITUIIMHAPHOMN JIOTUKE, OCYIIECTBIIIEMOE MTPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMH.

- IPAKTUYECKOE 3aHATHE, IOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
MPEe-JI0KEHHOMY aJITOPUTMY.

2. Texuomorun mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIEcC TOCTPOSH B
COOTBETCTBUU C QJITOPUTMOM IIO3TAIHOTO PELICHHUS MPOOJEMHONM 3aJayd WM BbIIOJHEHUS
yueOHoro 3amanus. [Ipo-ekT mpexnonaraeT  COBMECTHYIO  y4eOHO-TIO3HABATEIHHYIO
JeSTEIbHOCTh TPYIBI CTYACHTOB, HAalpaBICHHYIO Ha BBIPAOOTKY KOHIIENLWHU, YCTAaHOBIIEHUE
neneit u 3ajad, opMyIupOBKY 0KHJae-MbIX pe3yJIbTaTOB, ONPee/IeHHe MPUHIIUIIOB U METOUK
pelleHHs TOCTaBJICHHBIX 3a/ay, IUIAHUPOBAa-HUE XoJa paloThl, MOUCK JIOCTYHNHBIX U
ONTUMAJIBHBIX PECYPCOB, MOATANHYIO peau3aliio IUIaHa pa-00Thl, MPE3EHTALMIO Pe3yIbTaToOB
paboThl, X OcMbIcIeHUE U pediekcuto. [IpruMeHseTcs B OCHOBHOM /IS Iepexo/ia KOMIETEHLIUN
Ha YPOBEHb BIIA/ICHUS.

OcCHOBHBIE TUIIBI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOM JI€ATEIbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpubImkeHa K ¢opmaTy Hay4dHOTO
UCCIIEIOBaHMs (J10Ka3aTeIbCTBO AKTYaJIbHOCTH TEMbl, ONPEJCICHHE Hay4HOM MpoOJIeMsbl,
npeaMera M oO0beKTa MC-CleoBaHMs, Lened M 3a1ad, METOA0B, MCTOYHHMKOB, BBIJIBUKEHUE
TUTIOTE3bI, 0000IIeHNEe Pe3yIbTa-TOB, BBIBOJIbI, 0003HAaYEHHWE HOBBLIX MpobiieM). PesympraTom
ABJIsieTCs yueOHast KapTa [0 MOIYJI0 Hateil 00pa3oBaTebHON MPOrpaMMBl.

TBOpYECKHIT TPOEKT, MNPEANOJaramiiii B OTJIWYHAE OT MPEIbIAYIIEr0, KOHEYHBIN
IOPOAYKT B CIEIYIOUIMX BapHaHTaxX — razera K UCTOPUYECKH 3HAUMMOMY «MaTeMaTHYECKOMY»
coObITHIO (TIpa3-HUK yKcha «[Iu» u T.11.); «MaTemMaTHuecKash» OTKPBITKA (CBOETO poja yueOHast
KapTa, TOJIBKO Heop-MaibHO, KpaCOYHO o(popMIIeHHAs; BUACOPOJIUK «S Haydy Bac pemarsb ...»
U T.II.

WHpopMallMOHHBI MpPOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENIBHOCTh C  SIPKO
BBIPQKEHHOW  3B-PUCTUYECKOM HANpaBICHHOCThIO (MOMCK, OTOOp W  CHUCTeMaTH3alus
UHPOPMALIUU O KAKOM-TO 00BEK-Te, 03HAKOMJIEHHE YYAaCTHUKOB MIPOEKTa C 3TOW MH(pOpMaIHeH,
ee aHaJn3 1 00001IeHre 1, HAKOHEII, PE3SHTAIHS 110 MPAKTHIECKOMY TIPHIIOKEHHIO).



4. HWudpopManMOHHO-KOMMYHUKALIMOHHBIE —00pa3oBaTelibHbIe TEXHOMOTUH. OpraHuzaius
00pa-30BaTeIbHOIO Mpoliecca ¢ NPUMEHEHHEM CIELUAIN3UPOBAHHBIX MPOIPAMMHBIX Cpel U

TEXHUYECKUX CPEACTB paboThl ¢ uHpopManued (MHQOPMANMOHHYIO CpeAy YHHBEPCUTETA
MOOJYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAaMOCTOSITeJIbHOI PadoThl 00y4YaroIMXCcst
IIpencrasneno B npuiioxeHu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

[Mlumaues B. C. Beicmas maremaruka: yueOnuk / B.C. IllummageB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Boicmiee obpazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcr: AICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/990716. — Pexxum gocTyma: JUIsl  aBTOPHS3.
I10JIb30BaTENEH.

2. Maremaruka: yue6. nocooue / FO.M. aununos, JI.H. Xyp6enxko, I'.A. Hukonosa, H.B.
Hukonosa, C.H. Hypuesa; non pex. JI.H. Xyp6enxo, I'.A. Hukonosoit. — MockBa: UHOPA-M,
2019. — 496 c. — (Bwicuiee obpaszoBanue: bakanaspuar). - ISBN 978-5-16-102130-9. - Texkcr:
anextponnsid. - URL: https://new.znanium.com/catalog/product/989799. — Pexum nocryma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

0) JlonmosiHuTebHAS JIUTEPATYpA:

Maremaruka B mpuMepax u 3agadax: yue6. mocodue / O.M. Jerrspesa, JI.H. XKypOenko,
I'.A. Huxonosa, H.B. Hukonosa, C.H. HypueBa. — MockBa: UH®PA-M, 2019. — 372 c. —
(Boiciee 06-pa3oBanue: bakanaspuat). - ISBN 978-5-16-102288-7. — TekcT: 31eKTPOHHBIN. —
URL: https://new.znanium.com/catalog/product/989802.— Pexum pgocTyma: JUisi aBTOPHS3.
IIOJIb30BaTENEN.

2. Jlanko I1.E. Beiciiast MmaremaTrka B yrpakHeHHsIX  3a1adax. (B 2-x wactsx) [Tekcrt] /
I1. E. lanko, A. I'. ITlonos, T. SI. KoxeBaukoBa. - M.: Breicmas mikona, 1986-2009. ISBN:
978-5-488-02201-0. - 60ree 1000 mT.

3. [Mumayes B. C. 3agaunuk 1o Beiciieil MaTrematuke: yueb. mocobue / B.C. Illumnaues. —
10-e m3x., crepeotun. — MockBa: UHOPA-M, 2020. — 304 c. — (Bsicmiee obpa3oBanwme). -
ISBN 978-5-16-101831-6. — TexkcrT: AIIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456

4. AnucumoB A. JI. Marpunsl. Onpenenutenu. CUCTEMBbl JTMHEWHBIX anreOpanvyecKux
ypaBHEHHI [ DIEKTPOHHBIH pecypc]: yueoHoe mocooue / A. JI. Auucumos, T. A.

bonnapenko, I'. A. KameneBa; MI'TY. - Marautoropck: MI'TY, 2017. - 1 a1eKTpoH. ONT.
JTICK (CD-ROM). URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361. pdf&show—dcatalogues/1/1139
107/3361.pdf&view=true. - Makpoo6nekT. - ISBN 978-5-9967-1000-3.

5. byrpos, . C. Beicmas wmaremaTtuka. 3aJauyHUK @ ydeOHoe mocobue s
akagemudeckoro Oakanaspuara / 5. C. Byrpos, C. M. Hukonbckuii. — Mocksa : M31aTenscTBo
FOpaiir, 2019. — 192 c. — (bakanasp. Akanemuueckuit kypc). — ISBN 978-5-9916-7568-0. —
URL : https://urait.ru/bcode/433433 — Pexum gocTyIma: st aBTOPHU3. MOJIH30BATEIEH.



B) MeTonuyeckue ykazaHus:

1. AkmanoBa 3. C. HeomnpeneneHHblii HHTETPANl: OT TEOPUHU K MPAKTHKE [DIEKTPOHHBIN
pecypc] : yuebnoe mocodue / 3. C. AkmanoBa ; MI'TY. - Marauroropck : MI'TVY, 2015. - 1
3JIEKTPOH. OTIT. JINCK (CD-ROM). - Pexum JIOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123
520/1304.pdf&view=true. - MakpooOBEKT.

2. AHainmTHyeckas reometpus [DnekTponHbiil pecype] : npaktukym / T. I'. Ky3una, O. C.
Annpocen-ko, T. B. M0p03013a O. B. IlerpoBa; MI'TY. - Maruurtoropck, 2010. - 114 c. : uin.,
TaoI. Pexum JIOCTYyTIA:
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 313.pdf&show=dcatalogues/1/10689
18/313.pdf&view=true. - MakpooOBbEKT.

3. AancumoB A. JI. Marpunpl. Onpenenurenu. CUCTEMbl JIMHEHHBIX alreOpandecKux
ypaBHeHHI [ DeKTpoHHbBIN pecypc] : yueoHoe nocobue / A. JI. Auucumos, T. A. bornapenko, I'.
A. Kamenesa ; MI'TY. - Maraurtoropck : MI'TVY, 2017. - 1 snekrpon. ont. auck (CD-ROM). -
Pexum Jocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139
107/3361.pdf&view=true. - MakpooonekT. - ISBN 978-5-9967-1000-3.

4. boupmapenko T. A. HHrerpanpHoe wucuucieHre QYHKIHH OIHOM IEpeMEeHHOM
[DnexTponHbIi pe-cype] : yueOHoe nocobue / T. A. Boumapenko ; MI'TY. - MaruuToropek :
MITY, 2017. - 1 omek-tpon. onr. jguck (CD-ROM). - Pexum mocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138
511/3342.pdf&view=true. - Makpoo6bekrt. - ISBN 978-5-59967-1001-0.

5. Bymeruea C. B. MaremaTtuka: mnpeaensl W HENPEPHIBHOCTh (DYHKIWUK OIHOU
nepemeHHoi. [IpakTu-KyMm [ DnekTpoHHbIH pecypc] : yueonoe mocodue / C. B. Bynbruesa ; MI'TY.
- Marnutoropck : MI'TY, 2017. - 1 saektpon. ont. auck (CD-ROM). - Pexxum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138
500/3338.pdf&view=true. - MakpooObekr. - ISBN 978-5-59967-1002-7.

6. beikoBa M. B. [luddepenunanbusie ypaBHEeHUs [DIEKTPOHHBIA pecypc] @ yuebHoe
nocobue / M. B. BrikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marautoropek : MI'TVY, 2012. - 1
AJIEKTPOH. OIIT. JIUCK (CD-ROM). - Pexum JOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119
343/1045.pdf&view=true. - MakpooObeKT.

7. U3ocoBa JI. A. OcHOBBI MaTEMaTUYECKOTO aHalM3a [ DIEKTPOHHBIN pecypc] | yueOHoe
nocodue. Y. 1. Iuddepenunanbuoe ucuncienne GpyHkiuu oguoi nepemennoit / JI. A. M3ocoga,
JI. A. T'paueBa ; MI'TY. - Marauroropck : MI'TVY, 2015. - 1 snekrpos. ont. nuck (CD-ROM). -
Pexum Jocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123
913/1400.pdf&view=true. - MakpooOBbEKT.

8. Koporenkass B. A. OyHKIMM HECKONBKHX IEPEMEHHBIX [DIEKTPOHHBIA pecypc] :
yuebHoe mocodue / B. A. Kopoterkas, FO. A. M3Bekos ; MI'TY. - Marauroropck : MI'TY, 2015.
- 1 AIIEKTPOH. OIIT. TIICK (CD-ROM). - Pexum JO0CTyMa:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121
202/1164.pdf&view=true. - MakpooOBbEKT.

9. Teopus BepoATHOCTEH U MaTeMaTH4YecKasi CTAaTUCTHKA: 3JIEKTPOHHOE yuyeOHoe mocodue
U TPaKTH-KyM ¢ JabopaTtopHbiMH pabotamu [InektpoHubid pecypc] / A. B. Uzocos, JI. A.
N3ocoBa, JI. A. I'pauesa, E. M. FymHa - Maruutoropck : MI'TY, 2013. - 1 35eKTpoH. ONT. AUCK
(CD-ROM). Pe-xxum JOCTyTa:
https://magtu.informsystema. ru/uploader/flIeUpIoad7name 931.pdf&show=dcatalogues/1/11189
48/931.pdf&view=true. - MakpoOoOBEKT.



r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneuenmne

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLIEH3UU
MS Windows 7

Professional(mst  |[1-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)

MS Office 2007 |\, 135 o1 17.09.2007 GeccpOTHO
Professional

7Zip cB0OOAHO pactpocTtpansemoe 110 OeCCpPOYHO

Adobe Reader cB0001HO pacnpocTtpansemoe [10 0ecCpoUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
Hassanue xypca CchlLIKa

HNudopmanmonnas cucreMa - EnnHoe OKHO AOCTyma K URL: http://window.edu.ru/
nH(OPMAaIIMOHHBIM pecypcaM
HaLII/IOHaJIBHaSI I/IH(bOpMaIII/IOHHO-aHaJH/ITI/I‘-IeCKaSI URL
cuctema — Poccuiickuii MHAEKC HaydHOTO IUTUPOBAHUS i
(PUHIT)
DsekTpoHHas 0a3a meproanyYecKux u3ganuii East View
Information Services, OO0 «1IBUC»

9 MaTtepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOMLYJIfA)

https://elibrary.ru/project_risc.asp

https://dlib.eastview.com/

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obOecrieueHue JUCHUIIIIMHBI BKIIFOYACT:

Jlexumonnas aymutopusi, 2112 MynbpTUMenuiiHbIE CPEICTBA XpaHEHUS, Mepefadd H
IpeJICTaBIeHNUs HHPOpMaLUU

Komnerotepusiii kmacc, 372 a Ilepconamsubie kommbroTepbl ¢ maketom MSOffice,
Mathcad, Mathlab u Beixomom B UaTepHET

AyIuTopur ISl CaMOCTOSITENIbHOW pabOThl: KOMIBIOTEPHBIE KJIACCHI; YUTAJIBHBIE 3aJIbI
oubmuorekn IlepconanbHble KoMmbioTepbl ¢ makerom MSOffice, Bri-xomom B MHTEpHET U C
JOCTVIIOM B 3JIEKTDOHHVIO HH(DODMAIIMOHHO-00Da30BaTENbHVIO CDENY VHUBEDCUTETA



IIpunoxenne 1

6 YueOHO-MeTOAMYEeCKOE 00ecrieYeHue CAMOCTOSITeIbHOI padoThl 00y4aOINXCSI

[To nmucnumiuHe «MareMaTuka» NpPeayCMOTpEeHa BHEAyIWTOpHAs caMOCTOsiTeNibHas paboTa
oOydaromuxcsi, MpoOBOAMMAsi B BHJAE CaMOCTOSATEIBHOIO H3YYEHHs] JIUTEPATypbl U
MH(OPMALIMOHHBIX PECYpCOB, a TAK)KE€ B BHUJAE PELICHHs] THUIOBBIX 3a/lad MPU BBITOJIHEHUHU
KOHTPOJIbHBIX PaboT.

Ilpumepnivie konmponvnvie padomol (KP):

KonTtpoabhas padora Nel

3aganmue 1.

Pemure cucremy Tpems criocobamu: a) MaTpUUHBIM clIocoOoM; 0) o ¢popmysnam Kpamepa; B) meTomnom
l'aycca

X—2y—-32=3,
3X+y—-2z=09,
2X -3y +5z =-4,

3aganmue 2.

1) Haiiaure yrom MexIy BEKTOpaMH @ M b ,eciu @ = (2; —1), b= (— 2; 2).

[Toctpoiite 1aHHbIe BEKTOPHI B cucTeMe kKoopauHaT OXy, a TakiKe BEKTOPbI, n3obpaxaromue: 2a +b |
a-3b.
2) VKaxuTe Cpeau HIDKCIPHBEICHHBIX BEKTOPOB OPTOTOHAJBHBIC, KOJUIMHEApHbIC, a TaKXKe

KOMIUIaHApHBIE: A = (— 3-1 4), b= (2,-2;1), C= (2; %; —%), d= (7;11,8). Bsruuciure

IUIOIIA (b apajljIeiorpaMma, OCTPOEHHOrO Ha BekTopax b u C.
3aganme 3.

Hanicars ypaBuenue npsmoit AB |, eciu A(— 12 3), B(—L‘ 2;—1). BBIYHCIMTE PaCCTOSHUE OT TOYKH

A 3TOH NpsAMOM 10 IIIOCKOCTH, IPOXOAALIEH uepe3 TouKy B, mepneHaukyIspHO BEKTOPY N(O;-3; 9) .
3ananue 4.
[IpuBennTe K KAHOHUYECKOMY BHJIy U IOCTPONTE KPUBYIO X2 —4x+ 2y2 -4y =0

3aganmue 5.

Beruucnure npenensr:

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

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

3aganmue 6.



dy d?%y s? ; {x:ctQZt,

Haiinute — u — g oyHkumii: a) y=e )
dx  dx® y = In(sin 2t).
3aganue 7.
. . 2x—17 .
CocraBbTe ypaBHEHHE KaCATENBHOM K KPUBOH:  y = — 2 BTOuke X,=-1.  Iloctpoiire kpuByIO U
X —

KacaTeJIbHYIO K HEH.

Koutpoabnasi padora Ne2

1. Brerumcnute HCOIIPCACJICHHBIC NHTCTPAJIbI

1) I(1+tgz3X)dX; Z)I 375X i 3)_[arcsin5xdx; 4) J.In;XdX'

VBX + X?

2. BoluncnuTe onpeneneHHbIC HHTETPAJIbL

1) g(l naxrax: 2 [d 3) T x-1 4
—SIN ZX X, X, ———0X.
'(.). -c[ezx 13\/2X_1

3. Haiinure turomanm Quryp, OrpaHHYEHHBIX JHUHUSMH. B 3amade (0) mpu TOCTPOSHUH IJUHHUH

BOCTIOJIB3YHUTECh TAONMHIIEH BaKHEHUIIMX KPUBBIX B MOJISIPHOMN CHCTEME KOOPIMHAT:

a) Xy =6, x+y—-7=0; 6) p>=200S2¢p.
. . x:2\/§cost, 2
4. Haiinure UHY AyTH KPUBOM 0o<t<Zr.
y = 2+/25sint, 3

5. Haiiti 00béM Tena, 00pa3oBaHHOTO BpamieHHeM BOKpyr ocu OV  (urypsl, orpaHHYeHHON JTMHUSMU:
x2+y24y=0, y=+3-x (y<+3-x)

6. BbIUMCINTH HECOOCTBEHHBIN MHTETPAI WM YCTAHOBUTH €TI0 PACXOAUMOCTD:

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

7. Haiiimre n noctponts oGnmacts omnpemenehns dyrkuan  Z = In(4—x* — y?) —arcsin(2 - y).

8. Haiigure yacTHble TPOW3BOAHBIC IIEPBOTO MOPsAKA (DYHKIUH:
. X+
7 =3xy° —sin(x* +y) XY
X=y
9. Haiitn HamMeHpliee ¥ HamOoONblIee 3HadeHHe QYHKIMH Z =X —Xy+2y°+2y+1
B obmactu D: x+y=-5 x=0; y=0.



Koutpoabnast padora Ne3

1. Pemmte muddepeHnnanpable ypaBHEHUS TIEPBOM CTENCHH

A) xy' =4y —x2Jy =0.
. T
B) y’sinx =y Iny, y(z) =e

B) x(y? —1)dx + y(x* —1)dy = 0.

2. Pemure nuHelHbIe HEOAHOPOIHBIE T epeHIInaTbHOE YPaBHEHHE C TIOCTOSHHBIMU
kod(punmentamu

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

3. Pemmre omHOpOmHYIO cuctemy audQepeHIanbHBIX YPaBHEHUH:
x'=6x—y,
Vi=x+4y.

4. B ypre 12 mapos. Cpenu 3tux mapoB 3 Oenbix u 9 uepapix. KakoBa BepoATHOCTH TOTO, YTO Hayaaqy
BBIHYTHIH HIap OKaXKETCS OeIbIM?

5. B pamnoctymauu tpu mukpodoHa. s Kaxa0ro U3 MepBIX IBYX MUKPO(OHOB BEPOSITHOCTH TOTO, YTO
OH BKIIIOUYE€H B JaHHBIN MOMEHT, paBHa 0,45, a mns tperbero — 0,9. Haliti BeposTHOCTH TOTO, 9TO B
JIAHHBIA MOMEHT BKJIFOUYEHBI 2 MHUKPO(OHA.

6. B mpogaxe nmeroTcst Oenble ¥ KOPUYHEBBIE Silla B COOTHONICHUH 2:3, mpuueM mpou3BoacTBo 60%
Oenbix 1 71% KOPUYHEBBIX SHIl JATHPYETCS JHEM, MPEAIIECTBYIONUM JTHIO MPOAAXKH, a OCTaIbHBIE
SifIla JaTUpyroTcst Ooilee paHHMMH 4uciaMmu. [lokymaTenb 3aKa3piBaeT SHIA, MaTUPYEMBIE THEM,
MIPEAIIECTBYIONTUM JTHIO MPOJaXKH, HE3aBUCUMO OT UX IBeTa. KakoBa BEpOSATHOCTH TOTO, UYTO €My
MPOJAIYT PEIIETKY OeNbIX SUIT?

7. Tenedonnas cetb yupexaeHus obOciyxuBaer 200 aboHEeHTOB. BeposTHOCTH TOTO, YTO B TeUEHHUE
MUHYTBI BHYTPH 3TO# CETH KTO-TO KOMY-TO MO3BOHHMT, paBHa (),7. KakoBa BepOsSITHOCTH TOTO, YTO B
TEeYeHHEe MUHYTHI OyJeT 5 3B0HKOB? KakoBa BepOATHOCTH TOTO, UTO B TEYCHHE MUHYTHI OyeT He Ooiee
5 3BoHKOB? HaliTu HauBeposATHENIIEE YUCIIO 3BOHKOB B TE€UEHHE MUHYTHL.

8. 3aman psan pacmpeneneHus ciydaiiHod BennuuHbl X. HaifTu maremaTudeckoe OXKHIaHUE,
JUCTIEPCHUIO U CPEHEE KBaIpaTHieckoe OTKIoOHeHuE. [TocTponTh QyHKIHIO pacipeneeHusl.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

9. Jlns HenmpepbIBHOMW cly4yaiiHOI BeNMYMHBI 3a]jaHa QYHKIUS pacnipenenenus F (X) Tpebyercs

HAMTH MJIOTHOCTh pacrpeeeHus f(X), MaTEMaTHYECKOE OXKHJaHUE, TUCIIEPCHIO, CPEIHEE
KBaJIpaTUUECKOE OTKJIOHEHHUE. BBIUMCINTH BEPOSTHOCTH TOTO, YTO OTKJIOHEHUE CIydalHON
BEJIMUMHBI OT €€ MaTeMaTHYeCKOTro OKHUJaHHUs OyaeT He OoJyiee CpeHero KBaJpaTHUeCKOro
otksioHeHus. [loctpouts rpaduk QyHKIHA.



0
-(1-cos2x)
1

F(x) =

N -

10. 3akoH pacrmpeneneHusi CUCTEMBbI TUCKPETHBIX CITy4aifHBIX BEJIWYHH (X ,Y) 3ajaH TabnuLei.
Haiitn ko3ddumment koppensiuu I, W BEPOSTHOCTb MOMAJIaHUs CIy4aiHOW BEIHINHBI

(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}




7 OueHoYHbIE CPeCTBA JIJIsl MPOBeIeHH s POMEKYTOYHOM aTTeCTAIMU

a) [lnanupyemble pe3ybTaThl 00y4UeHHs U OLIEHOYHbIE CPeICTBA /IVIA MPOBEAEHUS MPOMEKYTOUHOM aTTecTalMM:

Ipunoxenue 2

CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLINU

[Tnanupyemsle pe3yapTaThl 00yUeHUs

OLeHoYHbIE CpelCTBa

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

3HaTh

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

- OCHOBHBIE MOJI0KEHUS TEOPHH Ipese-
JIOB ¥l HENPEPBIBHBIX (DYHKITUH,
rpadMKi OCHOBHBIX 3JIEMEHTapHBIX
(YHKIIHMIA U MX CBOWMCTBA;

- OCHOBHBIE TeOpeMbI T PepeHITATb-
HOT'O U MHTETPAJILHOTO UCYHCIICHHS
(byHKIUI 0THOW M HECKOJIBKHX Tepe-
MEHHBIX, METOBI TG PepeHInaATEHOTO
WCYUCIICHHSI UCCIIEIOBAHUS (PYHKITHIA,
OCHOBBI YHCJICHHBIX METOJIOB
BBIYUCIICHHS OIIPEeICHHBIX
WHTETPAJIOB,

- OCHOBHBIE THIIbI OOBIKHOBEHHBIX
nuddepeHInaNbHBIX YPaBHEHUH U

Teopernueckue BONpPoOCHI JIsl Ik3amMeHa B 1 cemectpe

1

2.

9

1

. Marpuusl. Bunsl matpun. [leiicTBus Hal MaTpULaMu.

Omnpenenurens. OnpeneneHue, CBOMCTBA ONPEACTUTENS.

. HeBbipoxnennast marpuna. O6parHas marpuna. Panr marpuipl.

. Cuctemsl TUHEHHBIX ypaBHeHHNA. OcHOBHBIE MOHATHS. CoBMecTHOCTE CJIAY.
. Pelienue cucrem nuHEeNHBIX ypaBHEHUI. MaTpUUYHBIA METOI.

. Pemmenue cucrem nuHelHHBIX ypaBHeHU. Popmynsl Kpamepa.

. Peluenue cucrem mHeNHBIX ypaBHEHUI MeTo0M [aycca.

. CHuCTeMbl TMHEWHBIX OJHOPOIHBIX YPaBHEHHH.

. Bexropsl. JIuHeliHbIE Onepaluy HaJl BEKTOPAMHMU.

0. ITpoexmus BekTopa Ha ocb. Moynb BekTopa. Harpasisiomnye 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 TEOPUH
BEPOSITHOCTEN U MaTEMaTUYECKOU
CTaTUCTHUKH

13. CmemanHOE IpOM3BEIEHUE BEKTOPOB, €ro CBOMCTBA. [IpHIIOKeHIS CMEIIAaHHOTO TPOU3BEICHHUS.
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 mepecedeHns IpsMON U IIIOCKOCTH.

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

19. ®ynkuus. Ciocods! 3amanus. O6macts onpenencHus. OCHOBHBIC dJIeMEHTapHBIC (YHKINH, NX CBOWCTBA, rpaduky.

20. TIpenen ¢pynkumu B Touke. [Ipenen pyakmmm B 6OeckoHedHOCTH. OTHOCTOPOHHUE TPEIEIEI.

21. beckoHeuHO Maibie M OECKOHEYHO OOJbIINe (DYHKIMH, CBSI3b MEXKAY HUMU. CBOWCTBA OECKOHEYHO MaJIbIX
GbyHKIHH.

22. Teopemsl 0 npezienax. PackpbiTue HeoNpeIeIeHHOCTEH.

23.3ameuaresbHbIC MPEICIIbL.

24. CpaBHeHHe OECKOHEYHO MaJIbIX (DYHKIMIA. DKBHBaJICHTHbIE OECKOHEYHO Malble (YHKIIMH U OCHOBHBIE TEOPEMBI O
HuX. [[puMeHeHne K BBIYHCIICHHIO NIPE/IENIOB.

25. HeripepbIBHOCT (pyHKIMU B TOUKe. TOYKHM pa3pbiBa U X KIAaCCUPUKALHSL.

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

27.TIpousBomHast PyHKIUH, €€ TCOMETPUICCKUH 1 (PU3UICCKUAN CMBICIT.

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

29. IlponsBotHast CYMMBI, Pa3HOCTH, TPOM3BECHNUS, YaCTHOrO (pyHKIMH. [Ipon3BoHast CII0KHOM U 00paTHOM
GbyHKIHH.

30. InddepenpoBanne HEBHBIX M MapaMETPHUUECKH 33/IaHHBIX (QYHKIHUI.

31. Jlorapudmunueckoe muddepeHmpoBanue.

32. TIpon3BOAHBIC BBICIIHMX MTOPSIKOB.

33. Muddepennnan pyaxuun. I'eomerpudeckuii cMmpica nuddepenipana. OCHOBHbIC TeopeMsbl 0 quddepeHnanax.

34. Ilpumenenune quddepeHnmana K mpuOIMKSHHBIM BEIYHUCICHUSIM.

35. OcHoBHBIE TeopeMbl quddepeHnranbHoro ncunucienus: Poms, Jlarpamka u Korm.

36. [Tpasuio Jlomurans.

37. YcnoBusi MOHOTOHHOCTH (DYHKIHHA. DKCTpeMyMbl (yHKIMNA. Heo0Xx0amuMoe 1 J0CTaATOYHOE YCIIOBHUS SKCTPEMyMa
(byHKIMH.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

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

39. Bemrykiocts rpaduka gpyakuun. Toukn nepern6a. Heo6xoaumoe 1 1ocTaTouHOE YCIOBUS TOYEK Meperuoa.
40. AcuMnTOTHI rpaduka GyHKIHH.

TeopeTuueckue BONpoCHI 1J151 3a4eTa BO 2 ceMecTpe

N~ wWNE

10.
11.

12.
13.
14.
15.

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

[TepBooOpasnas. HeonpeneneHHbIi HHTErpai u ero cBoiicTBa. Tabnma OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METO/Ibl HHTETPUPOBAHUSL: 3aMeHa IEPEMEHHON 1 HHTETPUPOBAHHE MO YaCTSIM.

WHTerpupoBaHue pannoHalbHbIX QYHKIHHA.

WHTerpupoBanye TPUTOHOMETPUYECKHUX (DYHKLIUH.

WHTterpupoBanue UppannoHaIBHBIX (QYHKIIHHA.

OmnpeneneHHbIi HHTETpall KaK Mpejiel HHTerpajJbHOW CyMMBI, €r0 CBOKCTBA.

®opmyna Herotona — Jleitonnma. OCHOBHEIE CBOWMCTBA OMPEICICHHOTO HHTETpaa.

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

HecoOcTBeHHbIE HHTETPATBL.

I'eomeTprueckre u pu3MIECKre MPUIIOKEHNS ONPEICICHHOTO HHTETpaa.

Obnacts ompenenenust ®HII. [Ipenen, HenpepbBHOCTH. CBOICTBA (PYHKINH, HEIPEPHIBHBIX B OTPaHIYCHHOM
3aMKHYTOH 00acTy.

YacTHbIe TPOU3BOAHBIE IEPBOTO MOPSAIKA, UX TEOMETPHUECKOE UCTOIKOBAHHUE.

YacTHbIE TPOU3BOAHBIE BBICIINX TOPSIKOB.

JuddepeHnnpyeMocTb U MOJTHBIN auddeperpan GyHKIUH.

[Mpumenenne nonHoro muddepeHyana K TPUOIMIKEHHBIM BblYKCIeHUSIM. JuddepeHnuans BhICIINX
HOPSIIKOB.

[MpousBonHas cioxHo# ¢pyHkIuy. [TomHas mpon3BogHAS.

WuBapuaHTHOCTH (hOPMBI MTOTHOTO AN PepeHIrana.

HuddepennmpoBanrie HesBHON GyHKINH.

KacaTenpHas M10CKOCTh U HOpMaJIb K IOBEPXHOCTH.

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 GU3MUECKUI CMBICT TBOMHOTO HHTETpaa.

OCHOBHBIE CBOMCTBA JBOMHOTO MHTETPAJIA.

Brruncnenue qBOWHOTO HHTErpaia B IEKapTOBBIX KOOPAWHATAX.

Brruncnenne qBoMHOrO UHTErpaia 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.

TpoliHOi1 HHTErpal: OCHOBHBIE IIOHATHUS, CBOMCTBA.

Brruncnenue TpoitHOro UHTErpana B JeKapTOBBIX KOOpAUHATAX.

3aMeHa NEpEeMEHHBIX B TPOMHOM HHTErpane. BuluuciaeHne TpOMHOro HHTErpaga B LUIMHIPHUYECKHX U
cepuuecknx KOOpAUHATaX.

I'eomeTpruecknit 1 GU3HIECKNI CMBICT, IPUIIOKEHUS TPOHHOTO MHTETpaa

Yucnossie psabl. CXoAUMOCTE U cyMMa psaja. CBOHCTBa psIOB.

Psn reomerpudeckoil mporpeccun. HeoOXoauMelid pU3HAK CXOAUMOCTH YHCIIOBOTO psiga. ['apMoHWYecKHi
pan.

JlocTaTouHbple NPU3HAKU CXOAWMOCTH 3HAKOIOJOKHUTENbHBIX psnoB. IlpusHaku cpaBHeHus. IlpusHak
Hamnam6epa.

JlocTaTouHbple NPU3HAKU CXOJUMOCTH 3HAKOIOJOXHUTENBHBIX psAAoB. PanukaneHerii mpusHak Komm.
WuTterpansubiil mpusHak Komm.

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

OynakmoHanbHbe psinbl. O0macte cxogumocTr. CreneHHble psasl. Teopema AbGens. Pammyc cxommmoctn.
CBOICTBa CTEIEHHBIX PSI/I0B.

Psmer Teiinopa u MakiopeHa. Pasnoxxenrne pyHKIUI B CTETICHHBIC PSIBI.

[IpuMeHeHne cTeneHHBIX PSIOB B PHOIMKEHHBIX BEIYUCICHUSIX.

Tpuronomerpuueckne psgsl. Ompenenenne Kod(GQGHUIMEHTOB TPUTOHOMETPUYECKOTO psija. 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.

TeopeTnllecmle BOIIPOCHI 1JIdA IK3aMeHa B 3 ceMecTpe

1.

Nogk~own

Huddepernnanbaple ypaBHEHHS: OCHOBHBIE MOHATHS. 3afad, NpuBOAAmKE K auddepeHrnarsHbIM
YpaBHEHHSM.

Teopema CyIiecTBOBaHUS M €AMHCTBEHHOCTH PEIIeHUs 1 (HepeHIIaIbHOTO YPaBHEHHS.

YpaBHEHUS ¢ pa3aeISIONIIMUCS TIEPEMEHHBIMU.

OpHoposHble MudhepeHIraIbHble ypaBHeHH | mopsiaka.

Jlunelinble ypaBHeHUs. YpaBHeHUs bepHyman.

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 ypaBHEHHS 2, N-TO MOPSIKOB.

Wnterpuposanne JIOAY ¢ moCTOSHHBIME KO3 QHUIIIESHTAMHU.

Jlunettnpie HeomHOpoaHbIe [IY. CTpykTypa obmero pemienns JIHY.

Metoa BapHaluy MPOU3BOJIBHBIX MOCTOSHHBIX.

Wnterpuposanue JIHAY ¢ mOCTOSHHBIME KO PHUIIMEHTAMH 1 MIPABOI YaCTHIO CHCIHATEHOTO BHIA.
Cucremsl muddepeHInanbHbpIX ypaBHEHHH. TeopemMa CyIecTBOBaHUS M €ANHCTBEHHOCTH penieHus. Meron
WCKJIIOYEHHS JJIs1 PELICHHUS] HOPMAIBHBIX CHCTEM UG PEepPEeHIINATIbHBIX yPaBHEHHUH.

DeMeHThl KOMOWHATOPHUKHU: IEPECTAHOBKH, Pa3MEIICHHsI, COUSTaHHS.

OCHOBHBIE TIOHATHSA TEOPUH BEPOSTHOCTEN: HCTIBITAHUE, COOBITHE, BEPOSITHOCTh COOBITHS.

JeticTBust Haja cOObITUSIMH. AreOpa COOBITH.

TeopeMblI CII05KEHUS U YMHOKEHUSI BEPOATHOCTEH.

®opmyna nonaHoi BeposaTHocTH. DPopmyna belieca.

[ocnenoBarenbHOCTH HE3aBUCHMBIX HcnbiTaHuA. dopmyna beprymmu.

CrayuvaliHble BEJIMUHHBI, UX BUJBIL.

Psan pacnpenenenus. @yHknus pacnpeaencHus, ee cBoicTsa. [I10THOCTE pacnpeneneHus, CBONCTBA.
UucnoBele XapaKTEPUCTHKU CIIydailHBIX BEIUYMH: MAaTEMaTHYECKOE OXHJAHHE, HUCIEPCUs, CpeiHee
KBaJ[PaTU4ECKOE OTKIIOHEHHE.

HopmanbHelii 3aK0H pacnpeaesieHus CilydaiiHON BEIMYUHBI.

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

IIpenmer mMaTeMaTHYeCKOM CTAaTUCTHKHU. | eHepaibHash COBOKYIHOCTh M BBIOOpKa. BapHanmoHHBIA psa.
[Monuron. 'mcrorpamma. DMnupuyeckas QyHKIMS pacrpeeIeHus..

CraTucTHYECKHE OIICHKH [TapaMEeTPOB pacIpeIeNIeHIsI TeHEPaTbHON COBOKYITHOCTH.

Craructuueckas nposepka runote3. Kputepwuii cormacus. Kpurepuii [upcona.

Koppensmonsslii ananu3. OMnupudecknii KoaQGuImeHT Koppesyn.

HaxoxxneHue ypaBHEHUs! IMHEHHON perpeccy METOAO0M HaUMEHbBIINX KBaAPaTOB.

YmeTh

— pfuiath 3aaa4d 110 H3y4YaCMbIM

TCOPETUYCCKU pa3aciiaM;

— o0cyxnaTh CIoco0bI

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

Hpumepnble 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,

MOJTYYEHHOTO c TIOMOTITHEO
YHCIICHHBIX METO/IOB;
pacrno3HaBaTh 3¢ deKTHBHBIC
pe3yJIbTaThl 00paboTKu

9KCIIEPUMEHTAIBHBIX JTAHHBIX OT
HEA(PPEKTUBHBIX

e

2. Pemmmth cuCcTEMBI TMHEHHBIX areOpandecknx ypaBHeHHH 1o popmynam Kpamepa, MaTpuaHBIM METOAOM, METOZIOM
laycca:

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

(£3:6), A(221), A(-L01), A(-46-3).

3. JlaHbl KOOPAWHATHI BEPIIUH MTHPAMUJIBI ARAA, : AL
Hariitu:

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

4) Iomaab rpaHu ARA ;
5) o0beM HpaMHTIBL.

4. B tpeyromnsuuke ¢ BepmuaaMu A(2,1), B(5,3), C(-6,5) HaifTi 1IMHY BBICOTHI M3 BEPIIUHBI A.
5. Hammcars KaHOHHYECKHE M TapaMeTPUUECKHUE YPaBHEHUS MTPSIMOH, Ipoxo el uepe3 Toukn M(2,1,-1) u
K(3,3,-1).
6. CocraBUTh ypaBHEHHE IUIOCKOCTH, Mpoxo et yepes 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 miiockoctsio
x-3y+z+5=0.
9. Omnpenenuts THI KPUBOH 2-TO MOPSAAKA M OCTPOUTD JINHHIO:

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

10. Beruucnure npeaesnst:

\/2)6—1—\/5.

1+4x—x* 5) [ 3X-aresin2x .
lim——————;B) |jm X2 =YY

a) lim .
x-0 COS X — COS° X 53 -3

e X+ 3% 42X
d . =
11. Haiinure —y s pyHKOMiA: a) Y = e4x o 6) X=ctg2t,
dx y = In(sin 2t).

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

a)jsin3x-0055xdx,6)J 1-cosx ax ®) J.(2x+5)-exdx.

13. Haiitn HeonpenenEéHHbIN 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 MHTETPUPOBAHHUS J' dy J' fox + J' dy J' fdx.
-2y 4y

18. Beruucnurs ” dxdy

5 «/x2+y2’

_Ja_v2 _\2 3
19. Haiitu 1 nocTpouTh 00J1acTh onpenelieHns: QyHKIUU U=y9-Xx"—y" +(x-y) .

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

3 -
20. Haittu mommsiit auddepenmman  dynxpmn: 2 =X IN'Y —Sin2xy.

21. HaiiTn 4YacTHBIE TPOM3BOAHBIC IE€PBOTO MOPSAKA (YHKIIHU:

z =5x°y> +In(x+4y).

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




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

2 3
23. Uccnenosats Ha skctpemyM dyrkmuo Z = X — 2xy + 4y

24. Pemnre 3agauy Koum: Yy cos® xdy = (y2 +l)dX, y(O) =0.

25. Haiiyute obuiee pemenue nupdepeHnmansHoro ypapuenus Y +y' =e

26. Pemnth OJJHOPOAHYIO CUCTEMY TU(PepEHIMATbHBIX YPAaBHEHUIL:

x'=6x—y,
Y =x+4y.

27. IIpu nocraBke ¢ 3aBona Ha 6a3y 1000 paguonprueMHHUKOB, Y 55 BBIIUIK U3 CTPOs TaMIbl. HaliTi BeposSTHOCTE TOTO,
YTO B3ATHIN Hay/lady NIPHEMHHUK OyAeT UCTIPaBHbIM.
28. [IaTHanaTh SK3aMEHAIMOHHBIX OMIIETOB COAEPIKAT IO 2 BOIPOCa, KOTOPHIE HE MOBTOPSIOTCS, 3K3aMEHYIOIIUHCS

3HaeT TOJNBKO 25 BONpocoB. HaliTh BepoSTHOCTD TOro, YTO 3K3aMeH OYyAeT CliaH, €CIIH JUIS 3TOrO JOCTATOYHO OTBETHTh
Ha JIBa BOIIPOCa OJTHOTO OuieTa.

29. IlpuHNMaeM BEpOSTHOCTH POXKICHUS MaJIbUMKa 1 IEBOYKH paBHBIMH. HaiiTi BeposTHOCTB TOTO, uTO cpenu 10
HOBOPOX/ICHHBIX 6 OKaXKyTCS MaJIbuMKaMH.

30. [lan 3aKk0H pacrpeneeHus TUCKPETHOH CITyJaifHOW BETHYIHEL:

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

p: 01102 ]03 |02 |02

BBIYHCIIUTh €€ MaTEMATHYCCKOC OXKUIAHNE, TUCTIEPCHUIO U CPEIHEC KBAIPATUICCKOC OTKIIOHECHHUE.

31. Mana ¢pyHKIMS pacnpeneseHns] HEPEphIBHON CIIy4aiHOM BEIMUUHBI X




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

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

1 npu x>1

F(x)=
Haiitu mtotHOCTh pacnpeneneuust f(X), mocTpouts ee rpaduk, BEpOSTHOCTH MONAAaHuUs B 3a1aHHbIi uHTepBa [0,5; 2],
o
Mx, Dx, X,

32. 3agaHo pacnpeneneHue BEPOSITHOCTEH TUCKPETHON IBYMEPHOH CITy4aifHOW 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
TOHATHI U METOJIOB (M3y4aeMbIX
pasziesoB MaTeMaTHKH) MPU PEIICHUH
MIPHUKJIATHBIX 3a/1a4;

- HaBBIKaMU 0000IIIEHUS Pe3yIbTATOB
pelIeHus1, pe3yIbTaToB 00paboTKH
CTAaTHCTUYECKOIO IKCIICPUMEHTA;

- C1I0Cc00aMHM OIICHUBAHUS 3HAYUMOCTH

u HpaKTI/I‘leCKOﬁ MIpUrogHOCTH
IMMOJIY4YCHHBIX PE3YyJIbTAaTOB

IIpumepnvie npuknaouvie 3a0a4u u 3a0anus

l.IlpuBeaute mpuMepbl W3 KYpCOB MaTeMaTHKH M (DU3UKH, WDIIOCTPHPYIONINE (YHKIMOHANBHYIO 3aBUCHMOCTD
IepeMeHHBIX. BEIpasuTe ofHY MEepeMEeHHYI0 depe3 OPYryio M oOpaTHO. BeIAcHWTE, IpW KakWX 3HAYCHHUSX OTHON
MIEpEMEHHON onpe/ieseHa apyrasl.

. 1, 2
2.3aBMCUMOCTb MyTH OT BPEMEHH MPH TPSMOJIMHEHHOM JIBUKEHMM TOUKH 3aj1aeTcs ypapennem S =—1° +2t° -3,

rme S —nytbBM,a I — Bpems B c. Beruncnmure ee ckopocTh M ycKopeHHe B MOMeHT Bpemenn { = 4C.

3. U3BectHO, uTo npu HanpspbkeHnn £E=2,4 B cuna 1oka 1=0,8 A. Bripasute aHamMTHUECKH, UCTIONB3Ys 3akoH OMma,
3aBHCHUMOCTH M@Ky CHIIOHN TOKa 1 HANIPsDKEHHEM; IOCTPOiTe Tpaduk HaiiieHHON (YHKIIUH.

4. HanpspxeHne B HEKOTOPOH IENH MaiaeT paBHOMEPHO (IO TMHEHHOMY 3aKoHY). B Haudaie ombITa HanpspKeHne ObLIo
paBHO 12 B, a IO OKOHYaHHU OMBITA, JUIMBIIETOCs § cex, HapspKeHne ynaiuo 1o 6,4 B. Beipasute Hanpspokerne V Kak




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

¢yHKIHIO BpeMeHH 1 mocTpoiite rpaduk 3Toi QyHKIHH.

5. Ilpu mapasuiensHOM COCAMHEHUH ABYX MMPOBOAHHUKOB, HMEIOIIMX COMPOTHUBICHUS T U 1', obiee conpoTtuBieHue R

1

o o 1 1 o
COOTBCTCTBYIOLICHU YACTH DJICKTPUYCCKOU LCIH BbIYUCIIACTCA 11O (I)opMyne E = ; + F Cuwuras r HU3BCCTHBIM, HAUJTUTC

lim,_,,, R, lim,/_, R. McTonkyiiTe noy4eHHbIe pE3YJIbTAThl C TOUKU 3pEHUS (HU3UKH.

6.3HaueHre KHHETHYECKOM DHEPTHH Tella BeIpaxkaeTcst popmynont E,,, (B) = _movt ;, B = 2 Haiigure npenen
1+/1-p2 J1-p2 c

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

7.Cua JAABJICHUS JICTUHUKA, COBCPIIANOMICTO «MEPTBYIO MNCTII0» Ha CUACHBC B MOMCHT AOCTHIKCHUS BerHeﬁ TOYKH
2

o o v
«MEpTBOM TeTIm» BbIpaxaercs ¢opmynoit Q@ =m(a—g), toe a = — — UCHTPOCTPEMHTEIbHOE (HOpManbHOE)
YCKOpeHHe, I' — paauyc nemii. PaccMaTpuBas JaHHOE BBIpaXKeHHE KakK (yHKIHIO IIEHTPOCTPEMUTENBEHOTO YCKOPEHHS,
JOKaXHTE, YTO PH NPEIeTIBHOM Nepexoie a — g JETYUK 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, MPOTEKILEE B IIEMH 3a MPOMEXYTOK Bpemenu [0; t],

paBHO Q(t).

9. Toxk | onpenensTes o tanreHc-ransBaHoMeTpy 1o Gopmyne I = C - tge. Ilycts d¢ — ommoOKa, fomynieHHas npu
orcuere yria ¢. Haligure abCoMOTHYIO M OTHOCHUTEIBbHYIO MOTPEIIHOCTH Ipu omnpexaenenun |. Ilpu xakom yrie ¢
OTHOCHUTENbHASI TOTPEITHOCTh OyAeT MUHUMAIBHON?

10. CocraBnsieTcss dJEKTpHUYECKas IIeMb W3 JBYX MapaUlelbHO COEIWHEHHBIX CcOmpoTHBIeHUH. [Ipm Kakom
COOTHOIICHUH MEXIy OTHMH CONPOTHBICHHUSMH CONPOTHBICHHE BCEH €M MAaKCHUMAJIbHO, €CIH IPH
TOCJICIOBATEIBHOM COCTHHEHNH STUX COMPOTHBICHHUN OHO paBHO R?

11. B anextpudeckoil ienu BHyTpeHHee conporusienue 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 IPOMEKYTOUHOI aTTeCTAllUM, IOKA3ATE]H M KPUTEPUU OLeHUBAHUA:

[IpomexxyTouHast aTTecTanus 1Mo TUCIUTUINHE « MaTeMaTHKa» BKIIIOYACT TEOPETHUECKHE BOTIPOCHI,
MO3BOJISIONIUE OIICHUTh YPOBEHD YCBOCHUS O0YYAIOIIMMUCS 3HAHUM, U PAKTUYCCKUE 3aJaHus,
BBISBJISIFOIINE CTCTICHb CHOPMUPOBAHHOCTH YMEHHI U BIIAJICHUIA, IPOBOIUTCS B popme sk3amena (1 u 2
ceMecTpsl) U B popMe 3adeTa (3 cemecTp).

DK3aMeH 110 TaHHOW AMCIUIUIHHE TPOBOIUTCS B YCTHOHM (OpMe 0 SK3aMEeHAIMOHHBIM OMIIeTaM, KaskK bl
13 KOTOPBIX BKITIOUAET 2 TEOPETHUECKUX BOMPOCA U JIBA MIPAKTUICCKUX 3aJaHus.

Iloxa3atenu u KPUTCPUH OLICHUBAHHUSA IK3aMeHa U 3a4eTa € OLIEHKOI:

— Ha OLICHKY «OTJHYHO» — O0YYaloUIHiACs IEMOHCTPUPYET BHICOKUH YPOBEHb CHOPMHUPOBAHHOCTH
KOMIIETeHIINH, BCECTOpPOHHEE, CHCTEMAaTHIECKOe U TITy00KOe 3HaHWe y4eOHOro MaTepurana, CBOOOIHO
BBITIOJIHACT MMPAKTUYCCKUC 3aJaHUA, CBO60}1HO ONCpUPYCT 3HAHUAMU, YMCHUAMU, IIPUMCHSCT UX B
CHUTYaIUsX MOBBIIICHHOH CIIOXKHOCTH.

— Ha OLICHKY «XO0POII0» — 00yJaroIuiics JeMOHCTPUPYET CPEAHUHN YPOBEHb CPOPMUPOBAHHOCTH
KOMIIETCHIIMH: OCHOBHBIE 3HAHUS, YMEHHsI OCBOCHBI, HO JOMYCKAIOTCSI HE3HAUUTEIbHbIE OINOKY,
HETOYHOCTH, 3aTPYJHEHMS [IPH aHATUTUYECKHUX OTIEpalrsiX, IEpeHoce 3HAaHUN M YMEHH Ha HOBBIE,
HEeCTaHJIapTHBIE CUTYaIUH.

— Ha OLICHKY «YI0BJIETBOPUTEIbHO» — O0YYaIOIIHUIACs IEMOHCTPUPYET TIOPOTOBEI YpPOBEHB
c(hOpMHUPOBAaHHOCTH KOMIIETCHLIUH: B X0/1€ KOHTPOJIBHBIX MEPOIIPUATHII JOMYCKAIOTCS OIUOKH,
IPOSIBIISICTCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHUI1, HABBIKOB, 00YYarOLINICS UCTIBITHIBAET
3HAYUTEbHbIE 3aTPYAHEHUS IPU ONIEPUPOBAHUN 3HAHUSAMHU U YMEHHUSMU TPU UX NIEPEHOCE Ha HOBbIE
CUTYyaLluH.

— Ha OIICHKY «HEeYA0BJIETBOPHUTEIbHO» — 00YJAIOIIUICS IEMOHCTPUPYET 3HaHUsS He 0osee 20%
TEOPETUYECKOro MaTepHaa, IOMyCcKaeT CYIECTBCHHBIC OIIMOKHU, HE MOXKET MOKa3aTh HHTEIJICKTyallbHbIC
HaBBIKM PEIICHUsI TPOCTHIX 3a/1a4 WIIM HE MOXKET TI0Ka3aTh 3HAHUS JJaKe Ha YPOBHE BOCTIPOU3BEICHUS U
o0BsicHeHus nH(MOpMAITUH.



