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Jluer akTyanusanun paGodeii nporpaMmel

PaGoyas nporpamma repecMoTpeHa, 06CyxkIeHa 1 006peHa s pean??l?,aunn B 2021 - 2022
y4eOHOM rofy Ha 3aceianuu Kadenpsl [IpuKiIagHoil MaTeMaTHKH U MHQOPMATHKHA

[Tporokomor 120 2021r. Ne3
3as. kaepoit 7 10.A. V3Bekon

PaGouast porpamma nepecmMoTpena, o6cyxk/ieHa 1 0106pena Ut peammsamin B 2022 - 2023
y4eOHOM rojy Ha 3acenanuu Kadeapsl IIpukiajiHoit MaTeMaTHKH W HHYOPMATHKH

ITpoTokon ot 20 r. Ne
3aB. kadenpoii 10.A. U3zBekos

Pa6ouas nporpamma nepecMoTpeHa, o6cyskaeHa u o06peHa U1 peanusamun B 2023 - 2024
y4eGHOM rojty Ha 3acenanuy Kadenpsl [IpuKIagHON MaTeMATHKH U HHPOPMATHKH

ITporokom ot 2000 1 o Ng L
3aB. kadenpoii I0.A. U3zsekos

PaGouas nmporpamma nepecMoTpeHa, o6CyskaeHa 1 ofobpena s peammsaruu B 2024 - 2025
y4eOHOM rofty Ha 3acenanny kadenpsl [IpHKiIagHONi MaTeMaTHKK 1 HHYOPMATHKH

ITporoxomor 20 - 1 No
3aB. kadenpoii IO.A. V3BekoB

PaGouas nporpamma nepecmoTpena, o6cyxkeHa 1 0106pena uts peammsamin B 2025 - 2026
y4eGHOM rofly Ha 3aceanuu Kadenprr IIpHKIanHON MaTeMaTHKH M HH(OPMATHKHA

IIporokom ot 20 r. No
3aB. kadeapoit 10.A. U3zBekos




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 pe3y/lbTaTe W3YYEHHUs JUCLUIUIMH: «Anredpa M Hayaja aHaiusay,
«["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 UCYHCIICHUE
(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. Juddepennupoanne
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 TIOHSTHSA, " g 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 3auer ¢ OLEHKOHI OIIK-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
ypaBHEHHH HIEPBOTO Ne3 (uacts - '
MOPSIKA. "Muddepenumans | tuddepenHunansHbre
JuddepenumnanbHele HbIE€ YpaBHEHMUSI. ypaBHEHHS)
YpaBHEHUsA BBICHIUX Psanel. Teopus
MOPSZIKOB, JIOMYCKalOIUe BeposiTHOCTEN"
8.2 Jluneiinpie CaMOCTOSITENEHOE
ndpepeHnnanbHbIC U3y4YeHHE
v S)Bq})ler})lmu 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
[PEe-JI0KEHHOMY aJITOPUTMY.

2. Texuomorun mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIEcC TOCTPOSH B
COOTBETCTBUU C QJITOPUTMOM IIO3TAINHOTO PELIEHHUS MPOOJEMHOM 3aJaydl WM BbIIIOJHEHUS
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 NpuOImkeHa K ¢opMmaTy 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 (MIOMCK, OTOOp MW  CUCTEeMaTH3alus
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 Mpolecca ¢ 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 mgocTyma: 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. Bricmas wmaremaTtuka. 3aJauyHUK @ YydeOHoe 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. - Marunurtoropck, 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
[DnexTpoHHbIi pe-cypc] : yueOHoe nocobue / T. A. Boumgapenko ; 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 yueOHoe 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



Ipuioxkenne 1

6 YueOHO-MeTOAMYEeCKOE 00ecrieYeHue CAMOCTOSITeIbHOI padoThl 00y4aAOIINXCSI

[To nmucnumiuHe «MareMaTuka» NpPeayCMOTpEeHa BHEAyIWTOpHAs caMOCTOsiTeNibHas paboTa
oOydaromuxcsi, MpOBOAMMAsT B BHJAE CaMOCTOSATEIBHOIO H3Y4YEHHs] JIUTEPATypbl U
MH(OPMALIMOHHBIX PECYpCOB, a TAaK)KE€ B BUJAE PEIICHHs] THUIIOBBIX 3a/lad MPU BBIMOJIHEHUHU
KOHTPOJIbHBIX PaboT.

Ilpumepnioie konmponvnvie padomot (KP):

KonTpoabnas padora Nel

3aganmue 1.

Pemute cuctemy Tpems ciocobamMu: a) MaTPUYHEIM criocoooM; 0) o hopmynam Kpamepa; B) meTogom
l'aycca

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

3aganmue 2.

1) Haiiure yroa Mex /Iy BeKTopaMu @ u b, ecmn A = (2; —1), b= (— 2; 2).

[TocTtpoiiTe TaHHBIE BEKTOPBI B ccTeMe KoopauHat OXy, a Takke BEKTOPbI, H300paxaronue: 2a + b,

a-3b.

2) YKaxuTe Cpeiud HIDKCIIPUBEICHHBIX BEKTOPOB OPTOTOHANIbHBIC, KOJUIMHEApHbIE, a TaKKe
2. 8

KOMIUIAHAPHBIE: A = (— 3-1 4), b= (2, -2;1), C= (2; g; —éj, d= (7;11;8). Beiuuciure

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

Hanicars ypaBHenue npsimoit AB , ecim A(— 12 3), B(—L‘ 2;—1). BBIYHCIMTE PACCTOSHUE OT TOYKH

A 3TOii IPSIMOi 10 TUTOCKOCTH, TIPOXOJISIIEH Yepe3 TOUKy B, meprneHanKyIsapHO BEKTOPY N(O;-3; 9) :
3ananue 4.
IpuBeMTE K KAHOHMYECKOMY BHIY | TIOCTpOiiTe KpiByio X° —4X +2y° —4y =0

3aganme 5.

Beruucnure npenensr:

1+4x—x* 6y [ 3X-arcsin2x

. . J2x-1-+5
a) lim ;8) lim :
X

x>0 X +3x2 +2x* 77 x>0 cos x — cos® x x—3 -3

3aganmue 6.



dy d% ax—r? - {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.  IlocrpoiiTe kpuBYyIO H
X —

KacaTeJbHYI0 K HEl.

Koutpoabnast padora Ne2

1. Brerumcnute HCOIIPCACIICHHBIC NHTCTPAJIbI

1) I(1+tgz3x)dx; Z)J' 3-5x dx 3)J'arcsin5xdx; 4) J’Inixdx.

V6X + X2

2. Boluncnute onpeneneHHbIC HHTETPAJIbl

X2 ?ox-1
dx; 3) | ———dx
e J1-3\/2x—1

1) [@-sin2x)’dx; 2)

O t——y @[y
O ey

3. Haiigure miomaau ¢uryp, OrpaHMYCHHBIX JHHUSAMH. B 3amade (0) mpu MOCTPOCHHU JIMHHUH

BOCTIOJIB3YHUTECh TAONMHIIEH BaKHEHUIIMX KPUBBIX B MOJISIPHON CHCTEME KOOPIMHAT:

a) Xy =6, x+y—-7=0; 6) p° =2C0S2¢.
. . x:2\/§cost, 2
4. Haiinure UHY AyTH KPUBOM 0o<t<=r.
y = 24/2sint, 3

5. Haiitu 06béM Tena, 06pa3oBaHHOTO BpauieHueM BOKpYr ocd OV (GUrypbl, OrpaHUYEHHOMN JTNHUAMU:
x2+y2-4y=0, y=+3-x (y<+/3-x)

6. BEIYHCINTE HECOOCTBEHHBIH HUHTCTrpall NWJIM YCTAHOBUTH €0 paCXO0AUMOCTb:

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

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

8. Haiigure yacTHble TPOW3BOAHBIC IIEPBOTO MOPsAKA (BYHKIUH:
. X+
7 =3xy° —sin(x* +y) LXY
X=y
9. Haiitu HamMeHblee W HamOonbiiee 3HadeHme GyHKuHH Z =X —Xy+2y>+2y+1
B obmactu D: x+y=-5 x=0;, y=0.



Koutpoabnast padora Ne3

1. Pemmte nuddepeHnnanpable ypaBHEHUS TIEPBOM CTENCHH

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

B) x(y* —1)dx + y(x* —=1)dy = 0.

2. Pemire nuHeitHbIe HEOHOPOAHBIC TU(dEepeHIInaTFHOE YPABHEHUE C TIOCTOSHHBIMU
kodpunmentamu

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

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

4. B ypre 12 mapos. Cpenau stux mapoB 3 Oenbix u 9 uepapix. KakoBa BepoATHOCTH TOTO, YTO Hayaaqy
BBIHYTBIN TIIap OKAKETCS OeNbIM?

5. B paaunoctynuu Tpu Mukpodona. s kax1oro U3 nepBbIX ABYX MUKPOQOHOB BEPOSITHOCTh TOTO, YTO
OH BKIIIOYE€H B JaHHBIN MOMeHT, paBHa 0,45, a mis tperbero — 0,9. Haiiti BeposTHOCTH TOTO, YTO B
JTAHHBIA MOMEHT BKJIFOUYEHBI 2 MUKPOQOHa.

6. B mpogaxe nmeroTcst Oenble ¥ KOPUYHEBBIE SiIIa B COOTHOLICHUH 2:3, TpUYeM Mpou3BoJcTBO 60%
Oenbix 1 71% KOpPHUUYHEBBIX SIUI] JATHPYETCS JAHEM, MPEAIIECTBYIONIUM JIHIO MPOAAXKH, a OCTAIbHBIE
aina gatupyroTca Oonee paHHMMHU yuciaamu. [lokymaTenb 3akas3pIBaeT silla, AAaTUPYEMBIE ITHEM,
MIPEJIIIECTBYIOMIMM JHIO MPOAAXKH, HE3aBUCHMO OT WX IBeTa. KakoBa BEpOSATHOCTH TOTO, YTO €My
MPOJAIYT PEIIETKY OeNbIX SUI?

7. Tenedonnas cers yupexaeHus: oocmyxusaer 200 aOoHeHTOB. BeposTHOCTH TOro, 4TO B TE€UEHHUE
MHUHYTBI BHYTPH 3TOH CETH KTO-TO KOMY-TO NO3BOHUT, paBHa 0,7. KakoBa BepoATHOCTH TOr0O, 4TO B
TedYeHNe MUHYTHI Oy/ieT 5 3B0HKOB? KakoBa BepOsSTHOCT TOTO, YTO B TEUEHUE MUHYTHI OyIeT He OoJiee
5 3BoHKOB? HaliTu HauBeposATHENIEE YUCIIO 3BOHKOB B T€UEHHE MUHYTHL.

8. 3aman psn pacmpeneneHus ciayvaiHoiW BenumunHBl X. HaiiTh MaTemaTudeckoe OXHIaHHE,
JUCTIEPCHUIO U CpeJiHEee KBaJpaTuieckoe oTkioHeHue. [Toctpouts pyHKIIMIO pacipeaeneHusl.

X 4 6 10 12

P 03 |02 0.2 0.3

9. Jlnst HempepBhIBHOMW CITydalHOW BETMYMHBI 3a71aHa (DYHKIUS pacnpeneienus F (X) Tpebyetcs

HAWTH INIOTHOCTH pacnpeaciiCHuAd f(X), MAaTEMAaTUYCCKOC OXKHNAAaHUEC, TUCIICPCHUIO, CPCIHEC

KBaJIpaTHUECKOE OTKJIOHEHHE. BBIYMCIUTH BEPOSITHOCTh TOTO, YTO OTKJIOHEHHUE CIy4ailHON
BEJIMYMHBI OT €€ MaTeMaTHUYecKoro OKuAaHus OyaeT He Ooyiee CpeHero KBaJpaTHUeCKOro
otkyoHeHus. [locTponts rpadux GyHKIIHIA.

0 ,
F(x)= 1-(1—c052x) , 0<x<Z
2 2
1 , V4
x> =
2

10. 3akoH pacnpeneneHust CUCTEMbl JUCKPETHBIX CIIyYaiHbIX BEJMYUH (X ,Y) 3a1aH Tabnuuei.



Haiitu kosdduument xoppensiuuu I, ¥ BEPOSTHOCTb TONAIAHHUA CIy4alfHON BENTMYMHBI

(X,Y) B oBnacts D.

X 0 2 4 6

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




IIpunoxenue 2

7 OueHo4YHbIE CPeCTBA JIJIA IPOBeeHNsI IPOMEKYTOYHOM aTTecTaAlNU

a) [lnanupyemsble pe3yabTaThbl 00YUYeHHS M OLIEHOYHbIE CPeICTBA /IJIsl POBEIeHUS MPOMEKYTOUHOM

aTTecTAlMM:
CTpyKTypHBIiA
TPYKIYP IInanupyemsle
3JIEMEHT OneHoYHbIE CpeCTBA
pe3yIbTaThl O0yUeHHS
KOMIIETEHIIUU

OIIK-2 Cnoco0eH NpUMeHSATH COOTBETCTBY IO PU3UKO-MaTeMaTHUYeCKHIi annmapar,
MeTObl AHAJIN3Aa U MO/1eTUPOBAHHUS, TEOPETHYECKOI0 H IKCIIEPUMEHTAIBLHOT0
HCCJIeJOBAHNS MPU PellieHN U NPo(decCHOHAIBHBIX 3a/1a4

3HaThb

- OCHOBHEBIEC IIOHSTHS 1
METOJIBI JIMHCHHOH,
BEKTOPHOH anreOpsl 1
aHAITUTHYECKON
T€OMETPHUU;

- OCHOBHBIE TIOJIOKE-
HUSI TEOPHH TIPEIETIOB
Y HETIPEPBIBHBIX
byHKuuMit, rpaguku
OCHOBHBIX
3IIEMEHTaPHBIX
(GYHKIMH 1 UX
CBOMCTBA;

- OCHOBHBIE TEOPEMBI
g depeHInanbHOTO
Y MHTETPaJIBHOTO UC-
yrcneHns: GyHKIUHI
OJTHOM ¥ HECKOJIBKUX
MEPEMEHHBIX, METO/IbI
nmud hepeHInanbHOTO
WCUUCIICHUSI
UCCIIE0BAHUS
(YHKIIHA, OCHOBBI
YHCJICHHBIX METOJIOB
BBIYHCIICHHS
OIIpeIeTIeHHbIX
WHTETPAJIOB,

- OCHOBHBI€E THITbI
OOBIKHOBEHHBIX
IuQQepeHInanbHbIX
YpaBHEHUI U METO/bI
UX PEIICHUS,;

- OCHOBHBIC
IMMOJIOXKCHUA TCOPUHN

Teopernueckue BONpPoOCHI 1Jis1 Ik3amMeHa B 1 cemecTpe

1. Matpuusl. Bunel matpuil. JleficTBus Hag MaTpuLaMu.

2. Onpenenurens. OnpeneneHue, CBOMCTBA ONPEACTUTES.

3. HeBripoxxnennas marpuna. O6paTHas MaTpuna. PaHr MaTpuibL.

4. CucteMsl TUHEHHBIX ypaBHEeHUH. OCHOBHBIE TOHATHSA. COBMECTHOCTh
CJIAY.

5. Pemienue cucteM JIMHEHHBIX YpaBHEHUI. MaTpU4YHBINA METOL.
6. Pemienue cucrem nuHelHbIX ypaBHeHU. @opmyibl Kpamepa.
7. Pemienune cuctem JIMHEHBIX ypaBHEHUN MeToaoM ["aycca.

8. CucrtemMbl TMHEUHBIX OTHOPOAHBIX YPaBHEHUH.

9. BekTopsl. JIuHelHbIE oniepay HaJl BEKTOPaMHU.

10. Ilpoekuus BekTopa Ha ocb. Moayne BekTopa. Hanpasnstomue
KOCHHYCBI.

11.CkansipHOoe ipou3BeIeHIE BEKTOPOB, €T0 cBoiicTBa. [Ipunoxkenus
CKaJIIPHOTO MPOU3BEICHUS B FCOMETPHH, (PHU3HUKE.

12.BekTopHOE NpOU3BEACHUE BEKTOPOB, €ro cBoiicTBa. [Ipuoxxenus
BEKTOPHOTO NMPOU3BECHHUSI.

13. CmemanHOE ITPOU3BEACHNE BEKTOPOB, €r0 CBOHCTBA. IIpunoxkenns
CMEIIAHHOTO MPOM3BEACHHSI.

14.YpaBHeHHS IPSAMOMN Ha MIIOCKOCTH.
15.YpaBHEHUS TIIOCKOCTH B IPOCTPAHCTBE.
16.YpaBHEeHHS TIPAMOHN B IPOCTPAHCTBE.

17.B3aumMHOe pacmonokeHne MpsIMbIX U IIOCKOCTEH. YTOI MEXIY
HUMH. PaccTostHuE OT TOUKH 70 NPAMOM, TiockocTH. Touka
repeceyeHus NpsiMoil U MIOCKOCTH.

18. KpuBble BTOpPOTo Mopsiika: OKpy>KHOCTb, SJUIHIIC, THIIepOoa,
rapa0oJia, UX FeOMETPUYECKHE CBOMCTBA M YPaBHEHHUS

19. ®ynukus. CriocoOs! 3ananus. O6nacte onpeneneHus. OCHOBHBIC
aIeMeHTapHbIe (YHKINH, HX CBOHCTBA, Tpa(UKH.

20. IMpenen ¢pyukuu B Touke. [penen pyHKINN B OECKOHEUHOCTH.
OIHOCTOPOHHUE NPEJIeINbI.




CTpyKTypHBIH
JNIEMEHT
KOMITCTEHIINU

ILnanupyembie
pe3yibTaThl 00yUeHUs

O1eHOYHBIC CpPeICTBa

PSIOB;

- OCHOBHBIC MTOHSTHUS
TEOPUHU BEPOATHOCTEM
Y MaTeMaTUYEeCKOU
CTaTUCTUKU

21. beckoHEeYHO MaJible 1 OECKOHEYHO O0JIbIINe (PYHKIUH, CBSI3b MEXKAY
HuMH. CBoOicTBa OECKOHEYHO MAIBIX (DYHKITHIA.

22. TeopeMmsl o penenax. PackpeiTre HeonpeaeIeHHOCTEH.

23.3ameyaTebHbIC PEICITBL.

24, CpaBHeHHE OECKOHEYHO MaIBIX (PYHKIHA. DKBHBaJICHTHBIE
0ecKOHEYHO Mable (PYHKIIUH ¥ OCHOBHBIE TEOPEMBI O HHUX.
[TpumeHeHne K BEIYHCICHUIO MIPEACIIOB.

25. HeripepbIBHOCTH pyHKINH B TOUKe. TOYKH pa3pbiBa U HX
KJaccuduKarys.

26. OCHOBHBIE TEOpPEMBI O HeTpephIBHBIX QyHKuMsIX. CBoiicTBa
(YHKIMI HEMPEPBIBHBIX Ha OTPE3Ke.

27.IlponsBonHast pyHKIHMH, €€ TEOMETPHUYECCKUI 1 (PU3UUECKUN CMBICIT.

28. YpaBHEHH KacaTelbHOI U HOpMaJk K KPUBOH.
HduddeperunpyeMocTs QYHKIMH B TOUKE.

29. TIpon3BoHAs CYMMBI, pa3HOCTH, TIPOU3BEICHIS, 9aCTHOTO
¢ysakunit. [Ipon3BomHas c0OXKHOM 1 00paTHOH QYHKITUH.

30. IuddepennnpoBanme HEIBHBIX U ITapaMETPHICCKH 33 JaHHBIX
GyHKIAH.

31. Jlorapudmmyeckoe nuddepeHIpoBaHue.

32. [Ipon3BOIHBIE BBICIINX TIOPSAKOB.

33. Auddepenuman pynkuun. ['eomeTpudeckuii cMbIcT
nuddepennuana. OcHOBHBIC TeopeMbl 0 auddhepeHIanax.

34. Ilpumenenune nuddepeHnmana K mpuOIMKEHHBIM BBIYUCICHUSM.

35. OcHOBHBIE TEOPEMBI TUPPEPEHIINATEHOTO UCUUCIICHUs: Pos,
Jlarpanxa u Komu.

36. IIpaswio Jlonmras.

37. YcnoBus MOHOTOHHOCTH (DYHKITHHA. DKCTPEMYMBI () YHKITHH.
Heob6xoanmoe 1 1ocTaTogHOE YCIOBUS SKCTpeMyMa (pyHKINH.

38. HanboupIiee 1 HaMMeHbIIIee 3HAYCHUS (QYHKITUHI HA OTPE3Ke.

39. Brmykinocts rpaduka ¢pyaknnu. Touku mepernda. Heodxoammoe n
JOCTaTOYHOE YCIOBHA TOUEK Ieperuda.

40. AcuMnTOTHI rpaduka GyHKIHH.

Teopernueckue BONPOCHI ISl 3a4eTa BO 2 ceMecTpe

1. TIlepBooOpa3nas. HeompeneneHHBIN HHTETpal U €ro CBOMCTBA.

Tabnmia OCHOBHBIX MHTETPAJIOB.

OCHOBHBIE METO/IBI MHTETPUPOBAHUS: 3aMEHa MEPEeMEHHON U

HMHTETPUPOBAHKE 110 YACTSIM.

WHTerpupoBanye pannoHaIbHBIX QYHKIHH.

WHTterpupoBaHue TPUTOHOMETPUUECKHUX (DYHKILIUH.

WuTterpupoBaHue HppamoHAIBHBIX (YHKIIHHA.

OmnpeneneHHBIH UHTErpal Kak MpeJiesl HHTErPaTbHON CYyMMEI,

€ro CBOMCTBA.

7. ®opmyna Heiorona — Jleiioanna. OcHOBHBIE CBOICTBa
OIIPEEIIEHHOTO NHTETpaJIa.

8. Brruncnenue OTIPEJIETICHHOTO MHTeTpana (3amena
NIepeMEHHOM, NHTErpUpOBaHNE 10 YacTsaM). MHTerpupoBanne
YETHBIX ¥ HEYETHBIX (DYHKIMHA B CHMMETPHYHBIX TIpe/iesiax.

9. HecoOcTBeHHbIE HHTETPAJIBI.

10. TI'eomerpudeckue M GU3NIECKUE TPUIIOKEHUS OIIPEAEICHHOTO
HHTETpaa.

11. Obnacts omnpenenenuss DOHII. Tlpenen, HENPEPHIBHOCTD.
CpoiicTBa (QyHKIMI, HENPEPHIBHBIX B  OTPAHUYCHHOU
3aMKHYTOH 00acTy.

12. YacrHble Ipou3BOIHBIE IEPBOTO IOPSIKA, HX TEOMETPHUYECKOE
HCTOJIKOBAaHUE.

13. YacrHble MpOU3BOIHBIE BBICHIUX MOPSIKOB.

14. NuddepennupyemMocts 1 NONHBIN quddepeHnman GyHKIun.

15. TlpumeHenue mnonHoro muddepeHnnana K NPUOIMKEHHBIM

N

o AW




CTpyKTypHBIH
JNIEMEHT
KOMITCTEHIINU

ILnanupyembie
pe3yibTaThl 00yUeHUs

O1eHOYHBIC CpPeICTBa

16.
17.
18.
19.
20.

21.
22.

23.
24,
25.
26.
217.
28.
29.
30.

31

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

BbIyHCIeHUIM. JluddepeHnnans! BBICIINX MOPSIKOB.
[IpousBonHas cnoxuoil pyHkiwm. [ToxHas TpoU3BOIHAS.
WuBapuaHTHOCTH ()OPMBI OITHOTO MU PEepeHIHaa.
HduddepernunpoBanme HESIBHON QYHKITUH.

KacaTenpHast MI0CKOCTh M HOPMAIIb K TTOBEPXHOCTH.
OkcrpeMyM (QYHKOUH IBYX HepeMeHHBIX. HeoOxommmoe u
JOCTaTOYHOE yCIOBUE SKCTPEMYyMaA.

VYcnoBHbII 3kcTpeMyM. MeTto MHOkuTenel Jlarpanka.
HawuOonbliee 1 HauMeHblIee 3Ha4eHUsI QyHKINY B 3aMKHYTON
obnacTu.

JIBOItHOI MHTErpa: OCHOBHBIE MOHATHS U ONPECIICHHS.
I'eomeTprueckuii 1 GU3NIECKUIT CMBICT IBOWHOTO HHTErpaja.
OCHOBHBIE CBOICTBA JBOMHOI'O HHTErpaIa.

Brluucnenue  IBOMHOrO  MHTErpaja B JI€KapTOBBIX
KOOpAMHATAX.

Beruncnenne qBOMHOTO MHTErpana B MOJSPHBIX KOOPAUHATAX.
[IpunoxxeHus JBOMHOIO UHTErpaa.

TpoiiHOI HHTErpai: OCHOBHBIE IIOHATHUS, CBOMCTBA.
Beruncnenne  TpoWHOro - HMHTErpalza B JI€KapTOBBIX
KOOpAMHATAaX.

3aMeHa INepeMEHHBIX B TpPOIlHOM HHTerpaie. Brruncienue
TPOMHOTO HWHTErpaja B LWIMHIPUYECKHX U CHEepUuuecKux
KOOpAMHATAX.

leomeTrpuueckuii 1 (U3UUECKHH CMBICT, TPUIOKCHUS
TPOIHOTO MHTErpana

Yucnossie paasl. CXoquMOCTh U cyMMa psiga. CBOMCTBA PSAOB.
Psn reomerpuueckoir mporpeccun. HeoOXomuMBIi IMpH3HAK
CXOJUMOCTH YHCIIOBOTO psiaa. ['apMOHMYECKHH P
JlocTaTouHble NMPHU3HAKH CXOIUMOCTH 3HAKOIOJIOKUTEIbHBIX
psnoB. [IpusHaku cpaBaenus. [Ipusnak Jamambepa.
JlocTaTouHble NMPHU3HAKM CXOJUMOCTH 3HAKOIIOJIOXKUTEIBHBIX
psanoB. PagukansHerit mpusHak Komu. MHTErpanbHeIi npu3HaKk
Komm.

3HaKkouepenyomuecs U 3HaAKONepeMeHHble psAnsl. [Ipu3Hak
JleitbHuma. AGCONIOTHAS U YCIIOBHAS CXOJIUMOCTD Psija.
OyHKIMOHAIBHBIE psipl. O6macTh cxoguMocTd. CTeleHHBIE
panel. Teopema AoGems. Pammyc cxommmoctu. CBoiicTBa
CTETIEHHBIX PSIJIOB.

Psamer Tetimopa m Makmopena. Pa3smoxxenwe ¢GyHKOuH B
CTETICHHBIE PSJBI.

[IpumMeHeHne  CcTeNEHHBIX  PAAOB B NPHONMKEHHBIX
BBIYHUCIICHUSAX.

Tpuronomerpuueckue psiasl. Onpenenenue kodddureHToB
TPUTOHOMETPUYECKOTO  pAda.  YCIOBHE  Pa3loXUMOCTH
¢byHnkumii B psix Dypbe.

Pser @ypbe 11 YeTHBIX U He4eTHBIX QyHKIWA. Paasr @ypre
Ui GYHKIMU TIPOU3BOJILHOTO Tepuoja. PasznokeHue B psij
Oypbe HeePHOANMICCKIX (PYHKITHH.

TeopeTnueckne BOMPOCHI IJIs IK3aMeHa B 3 cemecTpe

1.

ok w

HduddepennnanpHpie ypaBHEHUS: OCHOBHBIE TIOHATH. 3a1aqH,
TIPUBOSIIIHE K 1M PepeHIINaTbHBIM YPaBHEHUSIM.

Teopema cymecTBOBaHMSI U €AUHCTBEHHOCTU PpEILEHUS
M hepeHnInaIbLHOTO ypaBHEHHS.

YpaBHEHUS C pa3/ieIIIOINMHUCS TTEPEMEHHBIMH.

OnHoponHble qudhepeHnnanbHple ypaBHeHHs 1 mopsika.
Jlunelinble ypaBHeHMsl. YpaBHeHUs bepHyu.




CTpyKTypHBIH

ILnanupyembie
DJIEMEHT OrneHOYHBIE CPEICTBA
pe3yibTaThl 00yUeHUs
KOMIIETEHIINN

6. VYpaBHeHue B MoJHbIX Tuddepenimanax.

7. JuddepeHnmanbHble  ypaBHEHHS  BBICHINX  IOPSIKOB:
OCHOBHBIE MTOHATHSI.

8. VYpaBHeHUs, IOITyCKaIOIINE TOHIKCHHE TTOPSIKA.

9. Jlumetinpie  muddepeHnMaNBEHBIE  ypaBHEHHS  BBICIINX
nopsinkoB. JIuHelHble onxHOpomHBIE —AuQQEpeHIaIbHbIE
YpaBHEHHMSI 2, N-TO HOPSAKOB.

10. Unterpuposanue JIOAY ¢ mOCTOSHHBIME KO3(QPUIIUCHTAMHU.

11. Jluneiinbie HeopHoponusie Y. CtpykTypa o0liero peuieHus
JIHAY.

12. Merox Bapuanuy nNpou3BOJIBEHBIX TIOCTOSIHHBIX.

13. Uurerpuposanue JIH/Y ¢ mocrostHEbIMU K03 duiiueHTamMu u
MIPaBOi YacThIO CIIENUAIBLHOTO BHAA.

14. Cucremsl  mupepeHIUanbHBIX  ypaBHeHHWA.  Teopema
CYIIECTBOBAHUS W EIWHCTBEHHOCTH pemieHus. Merox
UCKJIIOYEHHMS  JJIsl  pEUICHHS  HOPMAalbHBIX  CHCTEM
muddepeHInaNbHBIX YpaBHEHUH.

15. DnemeHTHl KOMOWHATOPHKH: II€PECTAHOBKH, pa3MEIICHUS,
COYETaHusI.

16. OcHOBHBIE TIOHATHSI TEOPUH BEPOSTHOCTEH: WCIBITAHHUE,
COOBITHE, BEPOSITHOCTh COOBITHS.

17. [eiicTBus Haj cOOBITUAMU. AreOpa COOBITHIA.

18. TeopeMbl CIIOKEHUS] U YMHOXKEHHSI BEPOSTHOCTEHA.

19. ®opmyna nonHoit BepositHocTH. Dopmyna belieca.

20. TMocrnemoBaTenbHOCTh HE3aBHUCHMBIX HCHBbITaHUH. Popmyna
bepuyniu.

21. CiyuaiiHple BeTMYUHBI, HX BHIBI.

22. Psap pacnpenenenus. QyHKOus pacmpeneneHus, ee CBONHCTBA.
[TnoTHOCTH pacmpeneneHus, CBOHCTBA.

23. Yucnossie XapaKTEePUCTUKH CITyJalHBIX BEJIMYHH:
MaTeMaTH4ecKoe OXKHUIIaHHE, JHcIepcus, cpenHee
KBa/IPATHYECKOE OTKIOHEHHE.

24. HopManbHblil 3aKOH pacrpeesieHns CIy4ailHOi BETMUUHBL.

25. CucteMbl CilydailHBIX BEJIMYUH. 3aKOH pPaCHpeieICHHUS.
YucIioBble XapaKTEPUCTHKUA CHUCTEMbI CIy4ailHbIX BEJIMYWH.
3aBUCHMOCTb CITyYailHBIX BEJIMYKH.

26. Ilpenmer  MaTeMaTH4YeCKOW  CTaTUCTUKW. | eHepaibHas
COBOKYITHOCTb M BBIOOpKa. Bapmammonusiii psan. Ilomuron.
I'mcrorpamma. OMnupuueckas GyHKIMS pacTpeeeHusl.

27. CraTucTi4ecKkye  ONEHKH  IapaMeTpoB  paclpeleleHUs
TeHEepPaJIbHOI COBOKYITHOCTH.

28. Craructuyeckas mnpoBepka runote3. Kpurepuit cormacus.
Kpurepuii [Tupcona.

29. KoppensvoHHBIH aHamu3. OMIUPUYECKUH KOIPPHUIUESHT
KOppEJISIHH.

30. HaxoxJeHue ypaBHEHHs JIMHEHHOW pPErpeccud METOIO0M
HAaWMEHBIINX KBaIPATOB.

YmMmeTs — pewarh 3aJa44 I10

M3y4aeMbIM
TEOPETUYECKU
paszaenam;

— o0cyxnaTs
CIOCOOBI
s dexTrBHOTO
peleHus
nuddepeHIanbH
bIX YpaBHEHUU H
uX CHUCTEM;

Hpumepnble npakmuueckKue 3A0aHUA 0151 IK3AMEHA U 3auema:

1. Pemmruts MaTpuaHoe ypaBHeHne X+3(A-B)=4C, rue

1 3 3 8 8 ©6
2 -4 75 39

2. Pemmth cUCTEMBI IMHEHHBIX aJireOpandeckuX ypaBHEHHH 110
¢dopmynam Kpamepa, MaTpu4HbIM METOZIOM, MeToI0M ["aycca:




CTpyKTypHBIH
JNIEMEHT
KOMITCTEHIINU

ILnanupyembie
pe3yibTaThl 00yUeHUs

O1eHOYHBIC CpPeICTBa

OTIPECIATh
3¢ PEeKTHUBHOCTH
pellICHUsT 3aJlauH,
MOJy4EHHOTO  C
MOMOIIBI0
YHCIICHHBIX
METO/IOB;
pacrmo3HaBaTh
a3 pexTHBHEBIE
pe3yIbTaThI
00paboTKHn
IKCTIEPHUMEHTAIIHH
BIX JAaHHBIX OT
HEAPPEKTUBHBIX

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

3. JlaHBI KOOPAMHATHI BEPIINH MHPAMHIBI ARAA, :

A(LE6), A (22), A(-L0), A (~46-3).

Haiitu:
1) nmuay pedpa AR ;

2) yron Mexny pedpamu Ah, u AA, ;

3) yrox mexay pedpom AA, 1 TPAHBIO ARA, ;

4) nmnomaab rpaHu AR, ;
5) o0beM NMpaMUIBL.

4. B tpeyronsHuke ¢ BepmuHamu A(2,1), B(5,3), C(-6,5) naiitu nmuny
BBICOTHI M3 BEPIIHHEI A.
5. Hamucate kaHOHHYECKHE U TapaMEeTPUUECKUE YPAaBHEHUS
MPSIMOH, poxosiei yepe3 Toukud M(2,1,-1) u K(3,3,-1).
6. CocraBuTh ypaBHEHHE IUIOCKOCTH, IIPOXO/SIICH Yepe3 TOUKH
A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jlokasatb, 4TO MpSIMBIC MTapaJUICIbHBI:

X+y-z=0
X—y-52-8=0

x+2_y-1_z
3 -2 1y

8. Haiit yrom Mexxay npsMoi, MPOXOASIIeH Yepe3 TOUKY
A(-1,0,-5) u rouky B(1,2,0), u mmockocteo X-3y+2+5=0.
9. Omnpenenuts THI KPUBOH 2-TO TIOPSAKA ¥ IOCTPOUTD JINHHIO:

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

10. Borumcnnte npesiessi:

_ 1+4x-x*
a) lim

3x-arcsin 2x
x—= X +3x% + 2x*

:B) lim

x—3

=

x—3

;0) lim .
x=0 COS X — COS™ X

d .2
11. Haiinure d—y JUTst QyHKIUH: a) y:e4x . 0)
X

x=ctg2t,
y = In(sin 2t).
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12. Berunciuts: a) 3 —J3+i , 0) (1—i)28.
13. Haiiti HeonpeIeIEHHbBIA  MHTETPAT: a) .[ sin 3x-cos 5xdx , 6)
| 1-cosx . ) I(2x+5)~exdx.

(x —sin x)?

14. Berauciuth onpesiesieHHbIH HHTerpa

1
15. BBIYUCIUTD OTPEICICHHBIN HHTErpal I 4x - arcsin xdx -
0

16. Haiitu mmmomane GUrypel, OTpaHHYCHHON JHHHUAMU:

x=4, y>=4x.

-1 0 0

0
17. I3MeHUTH TTOPSAIOK HHTETPUPOBAHHS Idy J" fdx -+ I dy J' fdx.
“2 4y

18. Beruuciuts .U dxdy

5 X2+ Y
19. Haiitu u mocTpouTh 0071acTh OnpeaencHus (yHKIHA

U=9-x"—y* +(x=y)"

20. Haiitn nonubii  quddepenuman  GpyHKunu:

D:x<y<a1-x*, x>0

z=x3Iny—sin2xy.

21. Haiftu uyacTHBIe IIPOM3BOJHBIE IEPBOIO NOPAAKA (DYHKIMU:
z =5x°y% +In(x +4y).

22. Hammcats YpaBHCHUC KacaTeJIbHOM INIOCKOCTU U HOpMaJIi K

nosepxHocTH Z =~/ X + Y B Touke (3,4, 5).

2 3
23. Uccnenoars Ha skctpemyM dyrkuuo £ = X — 2xy + 4y

24. Pemnre 3anauy Kommu: yCOS2 xdy = (y2 +1)dX, y(O) =0.

25. Haiigute obiee perienue anphepeHnrnaabHoro ypaBHeHUs
yu + yl — er.

26. Pemnth OJHOPOAHYIO CUCTEMY aubdepeHIMaabHbIX YPAaBHCHUH:
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’

x'=6x—y,
Vi=x+4y.

27. IIpn pmocraBke ¢ 3aBoma Ha 0a3y 1000 paamompHeMHHUKOB, y 55
BBIIUIM W3 CTpOsl jJammbl. HalTH BepOATHOCTH TOrO, YTO B3ATHIM
HayZAady MPUEMHUK OyJeT UCIIPaBHBIM.

28. [laTHannaTe S9K3aMEeHAIIMOHHBIX OMJIETOB COZEPIKaT Mo 2 BOIpoca,

KOTOPbBIC HC ITOBTOPAIOTCA, 3K3aMeHyIOIlIPIﬁC5I 3HAET TOJBKO 25
BOIIPOCOB. Haiitu BEPOATHOCTH TOT'O, UTO 9K3aMCH 6yaeT CaaH, €CJIN OJid
OTOT'0 AIOCTATOYHO OTBETUTH HaA JiBa BOIIPOCAa OAHOT'O oumera.

29. HpI/IHI/IMaeM BCPOATHOCTHU POKACHUA MaJIbYMKa U JE€BOYKHU
PpaBHBIMU. Hatitu BEPOATHOCTH TOT'O, YTO CpE€AU 10 HOBOPOXIACHHBIX 6
OKaXYTCA MaJIbUUKaMU.

30. lan 3aKkoH pacrpeleneHns: TUCKPETHON Cy4aifHOH BEIINUNHBI:

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

p: 0102 |03 |02 |02

BBIYHCIIUTDL €€ MATECMATUYCCKOC OXKUAAHUEC, AUCIICPCHUIO U CPEAHCC
KBaJIPATUYCCKOC OTKIIOHCHUC.

31. Jana ¢pyHKUOUSA pacupeaercHns HePEPHIBHON CiTydaifHON
BETHYUHBI X

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

Haiitu miotHocTh pacnpenenenus f(X), mocrpouts ee rpaduk,
BEPOSATHOCTH MOTAaHus B 3a1aHHbIi uHTepBan [0,5; 2], MX, DX,

O-x.

32. 3agaHo pacnpe/eneHue BEpOSITHOCTEH TUCKPETHON IBYMEPHOM
Cly4yaliHON BEJTMYUHBI:

Y\ X 2 5 8

04 0,15 0,30 0,35

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

Haiity 3aK0oHBI pactpeiesieHs: COCTaBISIOMNX, KOdQUITHEHT
KOppeIsiu

Bnaners

- IPaAaKTHYCCKUMU
HaBbIKaMH
HCII0JIb30BaHUA
MaTEMAaTHYCCKUX
TIOHATUN B METOJ0B

Ilpumepnule npuxnaonvie 3a0a4u u 300aHUS

1.IlpuBenure mnpuMepsl W3 KypcOB MaTreMaTuku U (HU3HKH,
WITIOCTpUpYomKe  (QyHKIMOHAIBHYIO 3aBHCHMOCTb IIE€PEMEHHBIX.
Bripasure oy nepeMeHHYI0 Yepes Ipyrylo u o0paTHo. BrisicauTe, npn
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(M3yuaeMbIX pa3aeiioB
MaTeMaTHKH) TTPH
pelIeHun
MIPUKJIATHBIX 33134,
- HaBbIKaMH
00001IIeHHS
pe3yJIbTaToOB
pelieHus,
pe3yIbTaToOB
00paboTku
CTaTHCTUYECCKOTO
SKCIIEPUMEHTA,;

- criocobamu
OLICHUBaHMSI
3HAYUMOCTH H
MPaKTUYECKOU
MIPUTOTHOCTH
MOJTyYeHHBIX
pe3yabTaToOB

KaKUX 3HAYEHUSX OAHOM IEPEMEHHON ONpeesieHa Apyrasl.

2.3aBHCHMOCTh IYTH OT BPEMEHH IPH TNPSIMOIUHEHHOM JABM)KCHUH
1, o0

TOYKH 3a/1aeTcs ypaBHennem S = —1° +2t°“ —3,rme S —nytb B M,

at — Bpems B c. Brluncimte ee CKOPOCTh M yCKOPEHHE B MOMEHT
Bpemenn t =4C.

3. UsBectHo, uyTO mpu HanpspkeHun E=24 B cuma Toka 1=0,8 A.
BrIpasure aHaNMTHYECKH, UCTIONB3Ys 3aKOH OMa, 3aBHCUMOCTb MEXIY
CHJIOH TOKa M HaNpspKeHUEeM; OCTpoiTe rpaduK HalIeHHOH (QYHKIHH.

4. HanpsbkeHKe B HEKOTOPOH IIeNH NajaeT paBHOMEPHO (110 JINHEHHOMY
3akoHy). B Hawane ombiTa HampsbkeHune Obuto paBHO 12 B, a mo
OKOHYAaHUM OIbITA, UIUBIIETOCS 8 cek, HAaNpshKeHue ynaino 1o 6,4 B.
Bripasure HanpsbxeHue V kak (GyHKIHIO BpeMeHH t 1 mocTpoiite rpaduk
9TON (QPYHKITUH.

5. HpI/I napajiceJibHOM COCAWMHCHUHN [ABYX IMPOBOJAHHKOB, HMCIHOIIUX

COMIPOTUBJICHUA TI/IT’, 061].166 COIIPOTHUBJICHUC R COOTBGTCTByIOHIGﬁ

o 11,1
YacTH D3JEKTPUYECKOW Lenu BBIUUCIsIEeTCs 1o (opmylie =5

Cuurast ' usBecTHbIM, Haimure lim,_, R, lim,/_,R. Hcronkyiire
TTOJTyYICHHBIC PE3YIIbTATHI C TOUYKU 3PCHUS (PH3HUKH.

6.3HaueHWe KUHETHYECKOH OSHEpPruM Tejla BbIpaxkaeTrcs (opMmyion
2
mov 1 v o o
E = = —. Haligute npenen 3Tod (QyHKIUH
wun (B) ip? Jip B c it pen (ynxumy,
T.e. TOJIy4HTe KJIACCHYECKYyI0 (hopMyily Ui KMHETHYECKOI SHEeprum,
ecmu B — 0.

7.Cuna JaBJICHUA JIETYMKA, COBCPINANOIICTO «MEPTBYHO IMETJIIO» Ha

CHJICHBC B MOMCHT JOCTHXKCHHUS BerHeﬁ TOYKH <<MepTBOI>i TICTIIN)

‘UZ

BeIpakaercs  Qopmynmor Q =m(a—g) , THE a= - -
HEHTPOCTPEMUTENILHOE (HOPMAIIbHOE) YCKOPEHHUE, I' — pajnyc TeTIu.
PaccmatpuBas JIAaHHOE BBIPQKCHHUE KaK GbyHKIHIO
LIEHTPOCTPEMUTEIILHOTO YCKOPEHUS, NOKAKUTE, YTO NHPHU IPENEIBHOM

nepexone a — g JCTYUK UCIIBITBIBAET COCTOAHHUEC HEBECOMOCTH.

8. IlycTb B DJEKTpUYECKOM LENnu TedeT MOCTOSIHHBIN Tok. Ilon
MTOCTOSTHHBIM TOKOM MBI OyZIeM IMMOHHMAaTh KOJMYECTBO AIICKTPHICCTBA,
MpoTeKarIee B I[EMU 3a CIUHHUIYY BpeMeHH. JlaliTe ompeneneHue
MEPEMEHHOTO TOKa B MOMEHT BPEMEHH t W BBIYHCIUTE €ro, CSCIU
KOJIMYECTBO DJIIEKTPUYECTBA, NPOTEKIIee B IEMA 3a IPOMEKYTOK
spemenu [0; t], pasro Q(t).

9. Tox | ompenmenaTcs Mo TaHreHC-TAIbBAHOMETPY 10 (opmyie
I =C-tge. Ilycts de — ommbKa, JOMyIICHHAS TIPH OTCUYETE yIiia (.
Haiinute aOCONMIOTHYI0O W OTHOCHTENBHYIO IIOTPEIIHOCTH TIpH
ompenenenun |. Ilpn kakoM yrie ¢ OTHOCHTENbHAs IOTPEUIHOCTH
OyneT MUHUMAaJIbHOW?

10. CocraBisieTcs 3JeKTpHYecKas Lelb M3 JBYX MNapajulebHO
COC/IMHEHHBIX CONpOTHBIECHUH. IIpM KakoM COOTHOLIEHHHM MEXAY
STHMH CONPOTHUBIICHUSMH COIPOTHBICHNE BCEH LENM MaKCUMAIbHO,
€CIIM TP IOCIIEA0BATEIILHOM COEIMHEHUH ITHX CONPOTHBIICHHH OHO
pasHo R?

11. B onexrpuueckoil 1ienu BHyTpeHHee comportusieHue u 3J[C
HCTOYHUKA TOKA PaBHbI COOTBETCTBEHHO 7 U U. Ilpu kakoM 3HaueHUU




C >
TPYRTYPHEH ILnanupyembie

JJIEMEHT OrneHOYHBIE CPEICTBA
pe3yibTaThl 00yUeHUs
KOMITETEHIIUN

BHECIITHETO COTIPOTUBJICHUS R CHIIa TOKA BO BHEIIIHEH 4acTH 1enH OyneT
HanOoJIbIIEH?

0) Ilopsiiok NpoBeIeHUsI MPOMEKYTOUHOI aTTeCTAIlUM, MOKA3ATEJIM U KPUTEPUHU OLeHHBAHUS:

[IpomexxyTouHast aTTecTanus 1Mo TUCIUTUINHE « MaTeMaTHKa» BKIIIOYACT TEOPETHUECKHE BOTIPOCHI,
MO3BOJISIONIUE OIICHUTh YPOBEHD YCBOCHUS O0YYAIOIIIMMUCS 3HAHUM, U PAKTUICCKUE 3aJaHus,
BBISBIISFOIINE CTETIEHb CPOPMUPOBAHHOCTH YMEHHUI U BIIQJICHHA, IPOBOIUTCS B (popme dk3amena (1 u 2
ceMecTphl) U B popme 3auera (3 cemectp).

DK3aMeH 110 TaHHOW AMCIUIUIHHE TIPOBOIUTCS B YCTHOHM OpMe 0 SK3aMEHAIIMOHHBIM OMIIeTaM, KasK bl
13 KOTOPBIX BKJIIOYAET 2 TEOPETUUYECKUX BOMPOCA U JIBA MPAKTUYECKUX 3aJaHMs.

IToxa3zaTenu u KPUTECPUH OICHUBAHHSA IK3aMEHa U 3a4eTa € OIIEHKOM:

— Ha OIIEHKY «OTJIMYHO» — O0YYaONIUICS JEMOHCTPUPYET BHICOKHH YPOBEHBb C(HOPMUPOBAHHOCTH
KOMIICTCHIIUH, BCECTOPOHHEE, CHCTEMATHUECKOE U IITy0O0KOe 3HaHUE y4eOHOro MaTepuaia, CBOOOIHO
BBITIOJTHACT TIPAKTUIECKHE 3aIaHUs1, CBOOOTHO ONEPHPYET 3HAHUSIMHU, YMEHUAMH, IPUMCHSIET UX B
CHUTYAIMSX MOBBIIICHHOMN CIIOXKHOCTH.

— Ha OLIEHKY «XOPO1I0» — 00yJaroIuiics JeMOHCTPUPYET CPEAHUIN YPOBEHb CQOPMUPOBAHHOCTH
KOMITETCHIIMI: OCHOBHBIE 3HAHUS, YMEHHsI OCBOCHBI, HO JOMYCKAIOTCSI HE3HAUNTEIbHbIC OIIHOKHY,
HETOYHOCTH, 3aTPYJHEHUS [TPH aHATUTUYECKHUX OTIEepalllsiX, IEpeHoce 3HAaHUN U YMEHHI Ha HOBBIE,
HECTaH/AapTHBIEC CUTYaLIH.

— Ha OLIEHKY «YIOBJIETBOPUTEJIbHO» — O0YJaIOLINICS IEMOHCTPUPYET IIOPOTrOBbI YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETCHIIUH: B X0/1€ KOHTPOJIBHBIX MEPOIIPUATHII JOMYCKAIOTCS OIUOKH,
NPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YYaIOIIUIICS UCTILITHIBACT
3HAYUTEJIbHBIC 3aTPYAHEHUS IIPH OTIEPUPOBAHUN 3HAHUSAMHU U YMEHHUAMH MIPH UX EPEHOCE HA HOBBIE
CUTYaIUH.

— Ha OLICHKY «HeyI0BJIETBOPUTEIbHO0» — 00Y4aIOLIUICS 1EMOHCTPUpYET 3HaHus He Oonee 20%
TEOPETUYECKOT0 MaTepHala, I0IMyCcKaeT CYIIEeCTBEHHBIE OIIMOKH, HE MOKET MOKa3aTh NHTEIJICKTyalbHbIE
HaBBIKH PEIICHHS TIPOCTHIX 33124 WIIM HE MOJKET IT0Ka3aTh 3HAHMS JIa)Ke Ha YPOBHE BOCIIPOM3BEICHUS U
00BsicHeHHS HHPOPMAITUI




