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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTuku U HHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3BekoB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoi MaTeMaTuku U HUHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roay Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor _ 20 . Ne
3aB. kadeapoii 10.A. N3BekoB

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanmu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kaeapsl [IpUKIaaHON MaTEMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
yueOHOM rojy Ha 3acefaHuu kapeapsl [IpukinagHoi MaTeMaTHKu U HHPOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

llenpto OocBOEHHSA IUCHUIUIMHBI «MaTemaTHKa» SBISETCS OpPHEHTalUs Ha O0ydeHHe
CTYJICHTOB HCIIOJb30BAHUI0 MAaTEMAaTUYECKHUX METOJOB IIPH OCYIIECTBICHUU IPOLIECCOB:
MIPOU3BOJICTBA, Iepe-JauM, paclpeneieHus, MpeoOpa3oBaHUs, MPUMEHEHUS W YIIPaBJICHUS
MOTOKAMHU 3JIEKTPUYECKON JHEPruuM W BJIEMEHTOB, ammnaparoB, YCTPOWCTB, CHUCTEM M HX
KOMIIOHEHTOB, PEATU3YIOUINX BBILIETIEPEUHCICHHBIE MPOIIECCHI.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

HucuuiuinHa MaremMaTuka BXOAMT B 00s3aTeNbHYIO 4acTh Y4eOHOro IIjIaHa
00pa30BaTeIbHOI TPOrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BJIAQJICHUSA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

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

3nanus (YyMEHHs, BIAJICHUS), TOTYyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OymyT
HEO0XO0AUMBI JUISl U3yUEHUS TUCHUILINH/TIPAKTHK:

Teopernueckas MmexaHuka

MeTtposiorus 1 TeIIOTEXHUYECKUE U3MEPEHUS

TexHnyeckas TepMOJAUHAMUKA

[Ipukiiagnas MmexaHuka

Teopus HaAEKHOCTH TEIUIOIHEPTETUYECKUX CUCTEM

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHust

B pesynbrate 0cBOCHHUS TUCIHUILIMHBI (MOynst) «MareMaTHKay 00yJarouIuiics JOKeH
o01aaTh CIeAYIOIUMU KOMIETEHIMSMMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETECHITUN

OIIK-3 Crnioco0OeH MpUMEHSTh COOTBETCTBYIOMIMNA (PH3UKO-MAaTEeMaTHUECKU armapaT, METOJIbI
aHaIM3a U MOJEIUPOBAHUSA, TEOPETHUECKOTO M OKCIIEPUMEHTAIBHOTO MCCIENOBAaHUSA IIPH
peleHuu npodeccruoHalIbHbIX 3a71au

OIIK-3..1 Hcnons3yer MeTOAbl aHamu3a W MOJEIUPOBAHUSA IPU  PELICHHUH
npopeCcCHOHANBHBIX 33734,  MOJEIUPOBAaHMM M  HPOEKTHUPOBAHUU
YHEPrOCUCTEM

OIIK-3..2 CriocobeH NpPUMEHSTh  COOTBETCTBYIOLIMM  (pH3MKO-MaTeMaTHUYECKHit
anmapar NpH TEOPETHUYECKOM M SKCIEPUMEHTAIbHOM HCCIIEOBAaHUM B
PELICHUH 33124 3HEprocOepeKeHHsI




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO6mas TpyA0€MKOCTh JUCITUIUIMHBI cOCTaBisieT 15 3adueTHbix equHull 540 akana. 4acoB, B TOM

YUCJIC:

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

— BHeayuTopHas — 6,8 akaJ. yacos;

— caMocTosTenbHas pabora —479,9 akan. 4acos;
— B (hopMe MpakTUYIeCKoi moaroToBku — 0 akaj. yac;,
— IMMOATOTOBKA K 3K3aMeHy — 21,3 akaj. gac

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

AynutopHast ) =
KOHTaKTHas paborta E 3 ®dopma TeKyILero
=
B aKa/l. yacax o Bu KOHTPOJIS
Pasnen/ Tema 2 (B axaj. uacax) g A . p Kon
> S © | caMOCTOATENbHON |  yCIEeBaeMOCTH U
JIMCIUTITAHBI ) [ ., | xoMnereHMK
Q & padoThI TIPOMEKYTOYHOMH
na6. | mpaxrt. | € & ATTECTAIIN
Jlek. s < 11
3aH. | 3aH. | QO &
1. Jluneiinas anrebpa
n3ydeHue
JUTEPaTypbl
COCTaBJICHHE
KOHCIIEKTa
BBITIOJIHEHIIE KP | xoHcymbraumu no |[QIIK-3.1,
Nel «JIuneiinas, | pemenuro KP Nel, OTIK-3.2
1.1 Matpuusl 1 neHcTBHS BEKTOpHAs IIPOBEpKa PeIICHHs
0,5 05 1515
HaJl HUIMH. anrebpa u KP Nel
aHanuTH4IecKas | (4acTh - MATPHUILBI U
reOMETpHSI. OTIPENICITUTEITH)
Juddepenuuans
HOE HUCUHCIIEHHE
(QDYHKIHHU OHOM
1 MEPEMEHHOW»
n3ydeHue
JUTEPaTypbl
COCTaBJICHHE
. KOHCYJbTallUH 10
1.2 Cucrembl JIHHEHHBIX KOHCIIEKTa
pemrenuto KP Nel,
anreOpanvyecKknx BhInosHeHne KP OITK-3.1
i Pemenne Nel «JTnneitnas, | 'POPCPKA POIICHHA o
YpaBHCHUH. I o 5 KP Nel OIIK-3.2
cHCTEM JIMHEHHBIX BEKTOpHAs
0,5 0,5 [15,15 P (4acThb - CUCTEMBI
areOpanvecKux anrebpa u N
. JMHEHHBIX
ypaBHEHHH TIO (opMyinam aHaIATHIECKast
anreOpanyeckux
Kpamepa, MaTpHUUHBIM reoMEeTpHs. .
YpaBHEHHI)
MeToII0M, MeTolIoM ['aycca. Juddepenumainp Tect
HOE HCUHCIICHHE
(DYHKIUHU OHOM
HEPEMEHHON»
Wroro no pazneny 1 1 30,3
2. BexkrtopHas amrebpa u

AHAJIUTUYCCKAs TrCOMCTPUS




n3y4eHUe

JUTEPATypPHI
COCTaBJICHUE
KOHCIIEKTa
BhInosHeHue KP -
2.1 BexkropHas anre0Opa: Nel «JIuneiinas KOHCYJBTAIIH TIO omes.1
o p copa. : > | pemenuto KP Nel, |OIIK-3.2
JMHEeWHBle W HeJIHHEeHHbIe BEKTOpHas
0,5 05 [15,15 HPOBEPKA PEIICHHS
olepalyi HaJ BEKTOPAMH anrebpa u KP Nol
U UX CBOMCTBa. aHAINTHIECKast -
(JacTpb - BEKTOPBI)
TeOMETpHSL.
Juddepenuunans
HOE UCUHCIIECHHUE
(DYHKINHU OTHOM
TIEPEMEHHOI
n3ydeHue
JUTEPATyPHI
COCTaBJICHUE
KOHCIIEKTa KOHCYJbTallH 10
seimonHenue KP | pewennio KP Nel, (Or7K-3.1,
Nel «JIuneiinas, | mpoBepka peueHus
2.2 AnanmuTndeckas » | mpoBepKap OIIK-3.2
BEKTOPHAsI KP Nel
TeOMeTpHs Ha IUIOCKOCTH U 0,5 05 1515
anrebpa u (gacTp -
B IIPOCTPAHCTBE
aHaIATHIECKast aHaINTHIECKast
TeOMETPHUSL. TeOMEeTpHs)
Juddepenuuans TECT
HOE HCUHCIIEHHE
(DYHKIIUHU OTHOM
MIEPEMEHHOW»
Hroro no pazneny 1 1 30,3
3. BBeneHnue B MaTeMaTH4ecKui
aHaNu3
n3ydeHue
JUTEPATYPEI
COCTaBJICHHE
KOHCIIEKTa
BmonHeHne KP | <OT Y IPTAMIH 1O
o pewenuto KP Nel, OIK-3.1,
Nel «Jluneiinas, OIIK-3.2
3.1 Mpexnen u BeKTOPHAS MIPOBEPKa PEeIICHHs -3.
HENPEePbIBHOCTh  (PYHKLIUH 0,5 0,5 |15,15 anre6p A KP Nel
OJIHOM mepeMeHHOI P (dacTp - mpenen u
aHaINTHIECKast
HETIPEPHIBHOCTH
reOMeTpHS.
(hyHKLHUN)
Juddepenuuans
HOE HUCUHCIIEHHE
(DYHKIHHU OHOM
MEPEMEHHOW»
n3ydeHue
JIMTEPATYPBI
COCTaBJICHHE
3.2 Onpenenenue
NPOM3BOJHON (YHKIHU B Komerexra KOHCYJIbTAIlUH IO
P BblnonHeHue KP OIIK-3.1
TOYKE. Juddepeniman . pemenuto KP Nel, il
Nel «Jluneiinas, OIIK-3.2
GbyHKIHN. BeKTOPHAS IIPOBEPKa PEeIICHHs -3.
TeoMeTpuueckuii u 0,5 05 |15,15 P KP Nel
N anrebpa u
MeXaHUYEeCKHI CMBICTT (gacts -
. aHaIATHIECKast
MPOU3BOTHOM. IpaBuna MPOU3BOTHAS
T hepeHIpOBaHNT u FCOMCTPI. (hyHKIUN)
P p Juddepenuuans y

Ta6J'II/IIIa IMPOU3BOAHBIX

HOE UCUHCIICHHE
(DYHKIUHU OHOM
HEPEMEHHON»




n3ydeHue

JUTEPATypPHI

COCTaBJICHUE
KOHCIIEKTa

KOHCYJIbTallUH IO

BhInosHeHue KP -
3.3 Juddepenmuponanue . pemernuro KP Nel, OIIK-3.1,
Nel «JIuneiinas, OIIK-3.2
HESBHO M TapaMeTPUUECKH IpOBEpKa peIeHuUs -3.
N BEKTOpHas
3aJIJaHHBIX (GyHKUIUH. 0,5 05 |151 KP Nel
anrebpa u
Jlorapudmuueckoe (vacts -
muddepeHnnpoBaHie AHATHTHACCKAA MIPOU3BOIHAS
p P TeOMETpHSL. p
(hyHKIUN)
Juddepenuunans
HOE UCUHCIIECHHUE
(hyHKIMH OHON
TIEPEMEHHO»
n3ydeHue
JUTEPATyPHI
COCTaBJICHUE
KOHCIIEKTa KOHCYJbTallH 10
seimonHenue KP | pewennio KP Nel, (Or7K-3.1,
34 HccnenoBanue Nel «Jluneiinas, | NpOBEpKA PEMICHIS |I1K-3.2
(GyHKIMH ¢ MTOMOIIBIO 05 05 151 BEKTOPHAsI KP Nel
U QepeHInaIbHOTO ! ' ' anrebpa u (gacrts -
WCUYHCITCHHS aHaIATHIECKast HCCIIeJOBaHUE
reOMETpHS. (byHKIMN)
Juddepenuuans TECT
HOE UCUHCIIEHHE
(DYHKIIUHU OTHOM
MIEPEMEHHOW»
Hroro no pazneny 2 2 60,5
4. Dx3ameH
4.1 Dx3ameH
Hroro no pazneny
5. HurerpanbHoe UCUHCIECHHE
(hYHKIMHU OJIHOH MEpeMEHHO
n3ydeHue
JIUTEPATYpPbI
COCTaBJICHHE
KOHCIIEKTa
5.1 [IlepBooOpa3Has
. BeinonHeHue KP | pemenuro KP Ne2, |or1K-3.1
HeoTpeeIeHHbIH il
Ne2 IPOBEPKA PEIIEHUs | T3 2
HHTErpal. OcHOBHBIE " -9.
o Heomnpenenennst KP No2
TTOHSATHS, CBOMCTBa, 1 2 21,1 o
i MHTETpall. (gactb -
TabnuLa HUHTETPAJIOB. N .
OmpeneneHHbld | HeonpeaeeHHBIN
OcHOBHBIE METOJIBI
UHTETpa U ero UHTETpaI)
WHTETPUPOBAHUSI.
MPUIIOKEHHS.
DyHKIMH
HECKOJIBKHX
NEPEMEHHBIX"
n3ydeHue
JIUTEPATYPhI
5.2 OmnpeneneHHbIiH COCTaBJICHUEC
MHTETPAIL: OCHOBHBIE KOHCIIEKTa pewennto KP Ne2,
TIOHSITHS, CBOJCTBa, spmonnenne KP | mposepka pemenns (Q[IK-3.1,
¢dopmyna Ne2 KP Ne2 OITK-3.2
HyroTona-Jlelionuia, 1 1 272 "HeonpeneneHHBI ("acTsb -
METOJbl MHTETPHUPOBAHUS. ' i MHTETpa. omnpeeNeHHbII
Tpunoxenust OmnpeneneHHbIi HHTETPa, ero
OIIPEAEIEHHOT0 MHTETpana. UHTETpPal U €ro TIPUJIOKEHHS)
HecoOcTBeHHbIC MPUIIOKEHHS. TecT
HHTETPAJIBL. OyHKIUU
HECKOJIbKHX
NEPEMEHHBIX"
Hroro no pazaeny 2 3 48,3




6. Huddepenuupopanue

GbyHKIMN HECKOJIbKHX
HepEeMEHHBIX
n3ydeHue
JIUTEPATypPhI
6.1 OyHKIHMH HECKOJIBKHX COCTaI.:;HeyI-I;)I/Ie
HEPEMEHHBIX:  OCHOBHBIE KOHCILCKTA
TIOHSTHUS YacTHEIE
HpomBO;lHHe seinonHenue KP | pewennro KP N2, (Or1K-3.1,
b
Ne2 TPOBEpKa PEIICHHUS
muddepenmman. YactHble "Heornpexe et KP Ne2 OIIK-3.2
MPOU3BOHEIE BBICIINX 2 21,2 i pETerpan (aacTs - (l)}_IHKLII/II/I
nopsinkoB.  I[IpousBognas .
nop A Hal'rl) aBnefIlmo OmnpeneneHHbli HECKOJIbKHX
P ’ HHTETPaN U ero MePEMEHHBIX)
TPaJIUCHT. OKCTpeMyM e —
(dhyHKINHU JBYX Dy
MIEPEMEHHBIX. HECKOLKIX
[epeMEHHBIX"
n3ydeHue
JIUTEPATypPhI
COCTaBJICHHE
KOHCIIEKTa
pemrenuio KP No2,
V- BenonHeHue KP OIIK-3.1
6.2 JIBoiiHOH wuHTerpai: N2 IpOBEpKa peIeHUs i
OCHOBHBIE TIOHATHS, "Heombene e HHEL KP Ne2 OIIK-3.2
CBOIICTBa, BBIYHCIICHUE. 1 27,2 i I/HI_I) T? an (4acTpb - IBOMHOM
IIpunoxenns JIBOMTHOTO pat. HWHTETpaJ, ero
OmnpeneneHHbIi
WHTeTpaa TIPUIIOKEHUS )
UHTETpal U ero
TecT
TPUIIOKEHHS.
DyHKIMH
HECKOJIBKHX
HepeMeHHBIX"
HWroro no pazaeny 3 48,4
7. 3a4eT ¢ OLEHKOHI
7.1 3ader c OLEHKOH
Hroro mo pazneny
Hroro 3a cemectp 10 |217,8 JK3aMe€H,3a0
8. Juddepennyansuble
ypaBHEHHS
8.1 OOBIKHOBEHHBIE CaMOCTOSITEIIbHOE
muddepeHaibHbIe H3yueHHE
ypaBHEHHS MIEPBOTO JIUTEPATyPhI KOHCYJbTalluH 10
HopszKa. Meropnst COCTaBJICHHE pemernto KP Ne3 OIIK-3.1,
penieHus KOHCIIEKTA nposepka permenns |OIIK-3.2
T depeHInaTBEHBIX 1 46 | BemosHenue KP KP Ne3
YpaBHEHUU TIEPBOTO Ne3 (dacTp -
HOpAIKA. "uddepenimans | tuddepeHnnaIbHbIe
JuddepenimanbHbie HbBIC YPABHCHHUSI. YpaBHEHHS )
YPaBHEHHUS BBICIIAX Paner. Teopust
MOPSZIKOB,  JIOITyCKAaIOLINe BeposiTHOCTEN"
. CaMOCTOSTEIEHOE
8.2 Jluneiinbie JBvaCHIe
i hepeHnraIbHbIe J'II/ITanT . KOHCYJIbTAIUH IO
ypaBHEHHUs N-TO MOpsIKA. COCT;)Bng}E)He petwennto KP Ne3 - [O[7K-3.1,
JluneiiHble  OJHOPOIHBIC KOHCIEKTa NPOBEPKA PELICHHS | (yr1pe 3 9
muddepeHInanbHbIe 1 46 | semonnerme KP KP Ne3
YpaBHEHHSI C MIOCTOSTHHBIMU N3 (gacts -
K03 GUIIIEHTaMHL. "Tudp q)e;;eHuHam) i depeHanbHbe
JluneiiHbIE HEOTHOPOIHBIE 16 VDABHEHIS ypaBHEHH)
muddepeHraibHbIe P ’ TecT
Psane1. Teopust
ABHECHMSI. : N
yp BEpOSITHOCTEH"
Wroro no pazaeny 2 92

9. Psaner




CaMOCTOATCIIBHOC

H3y4YeHHe
JIUTEPATypbl
9.1  Yucnosele  psAmBL patyp KOHCYIBTAllMK 10 [OTK-3.1
[Tpuznaku XOAUMOCTH COCTABICHHE menuto KP Ne3 o
3HF;K2HOHOX(HT:H:I§[LIX > Komererra Hpe;)BZ K;O emeH_I/m OIIK-3.2
1 1 45 | BemonHenue KP POBCPKa b
YHUCIIOBBIX pAI0B. Ne3 KP Ne3
3HaKouepeyIoIuecs "Tudde _eHm/Iam; (4acThb - YUCIIOBBIE
psnbl, npusHak JleiiOHuma. P psizbI)
HbIC YPaBHEHHUSL.
Psaner. Teopust
BeposiTHOCTEH"
CaMOCTOSITEIbHOE
H3yueHHe
JIUTEPATypPhI KOHCYJIbTALlUU 110
9.2 CreneHHble psinbl. Psin COCTaBJICHHE pemeHno KP Ne3 OINK-3.1,
Teiinopa. Paznoxenue KOHCIIEKTa npoepka pemenus |OIK-3.2
(GyHKIMH B CTEHEHHbIE 1 1 45 | semmonnenue KP KP Ne3
pAObL [Ipunoxxenus Ne3 (4acTp - cTereHHbIE
CTENEHHBIX PAJOB. "Muddepennyans PsLIBL)
HBIE€ YPaBHEHMUSL. TeCcT
Psane1. Teopust
BEpOSITHOCTEH"
Hroro no pazneny 2 2 90
10. Teopust BeposiTHOCTEHl U
MaTeMaTH4yecKas CTATUCTHKA
CaMOCTOSITEIIBHOE
10.1 KomOuHnaropuka.
. H3y4YeHHE
Crnyuaiinble COOBITHSL.
. JIUTEPATypPhI
BeposarHocTs  citydaiiHoro KOHCYNBTAlUM 0  |O[TK-3.1
COOBITHSA Teopemsl COCTABIICHHC emeHno KP Ne3 o
CJ'IO)I(CHI/I'?{ u MHO)IFCHI/ISI Komererra np OBEpKa eI_HeH_I/ISI OIIK-3.2
o y 1 2 36,1 | Bemoanenue KP POBCpKa p
BeposiTHOCcTel.  Popmyrna No3 KP Ne3
MOJTHOM BEPOSTHOCTH. "Tudde _eHI_II/IaJIL (gactp - ciyvaliHble
IloBTOpHBIE HE3aBHCHUMBIE P COOBITHS)
HbIE YPaBHEHHUSI.
UCTIBITaHUs, ¢dopmyna
Psner. Teopust
Beprymmm. on
BEPOSTHOCTEH
CaMOCTOSTEIbHOE
. U3y4YeHHE
10.2 CnyuaitHas BenM4HMHA Y
N — JUTEPATYPHI KOHCYJIbTAalluH 110
pactip ’ COCTaBJICHHE pewennto KP Ne3 OIIK-3.1,
MaremaTtnueckoe OITK-3.2
OXHUIAHUE U JOUCIEpPCUA KOHCIIEKTa IIpOBEPKaA pELICHU -9.
N p 1 2 44 | BemonHenue KP KP Ne3
ciryyaitHOI BEJIMYHHBI. .
Moa u MeamaHa Ne3 (dacTs - cmyJaitHbie
. "
. nudpepeHmab BEJIMYHHBI
Hopmanbhsrii 3aK0H Audbepennt )
HbIE€ YPaBHEHMUSL. TecT
pacripeqeneHusl.
Psane1. Teopust
BEpOSITHOCTEH"
HWroro no pazaeny 2 4 80,1
11. Dx3ameH
11.1 Dx3ameH
Wroro no pazneny
Wroro 3a cemectp 6 8 262,1 JK3aMeH
3a4eT C OI[CHKOU
HToro no gucLUIINHE 14 18 479,9 e ’

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMAaTPUBAET UCIIOIb30BaHKE B y4eOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHH B COYETAaHHUH C
BHEAYJIMTOPHOU paboToil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(EeCcCHOHATBHBIX HABBIKOB
obyuaromuxcs. Corimacao 1. 34 Tlopsigka opraHW3alliil M OCYIIECTBJICHHS JCATEILHOCTH 10
o0Opa3oBaTelbHBIM IporpamMmam OakanaBpuaTa Beiciiero odpazoBanus (yTB. mpukazom MOuH
P® ot 05.04.2017 r. Ne 301), npu mpo-BeACHUM YUEOHBIX 3aHATUH 00CCIICUNBACTCS Pa3BUTHE Y
0o0y4aromuxcsi HaBBIKOB KOMaHAHON paOOThl, MEXKINYHOCTHOM KOMMYHUKAIIUM, MPUHSATHS
peLICHN, JUAEPCKUX KAdyecTB, B TOM YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npoeccuoHaNbHOM ASITETbHOCTH BBITYCKHUKOB U OTpeOHOCTEN paboToaaTenei.

BriOupas Ty wim MHYIO TEXHOJOTHIO pabOThl C 00YUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BUJY, YTO HanOompiiero 3gpdexra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CJIU YYUTHIBATH LIEIU
o0pa3oBaHus, HAa PEANM3aLHUI0 KOTOPHIX JOJDKHA OBITh HampaBiieHa u30upaemasi TEeXHOJIOTHSA,
coJiep;kaHue, KOTOpOe MPEACTOUT MepelaTh 00YJaIoIIMMCS C €€ IIOMOILBIO, a TaKXKe YCIOBHUS, B
KOTOpBIX OHa OYJET UCIIOIb30BATHCSI.

B nameit paboTte MbI HCIIONIB3YEM CIIEAYIOLIEE.

1. TpamumuonHsle oOpa3oBaTenbHbIE TeXHOJIOTHH. OpraHuzanus 00pa30BaTEIBLHOTO
mporecca, MOpeanojiaraeT MNPSMYI TPaHCIALMIO 3HAHUW OT MpenojaBaTelis K CTYACHTY
(IpeuMyIIECTBEHHO HA OCHOBE OOBSICHUTEIbHO-WIUIIOCTPATUBHBIX METOJOB OOy4YeHHS).
YueOHasi AesITeNbHOCTh CTYIEHTAa HOCUT B TAaKMX YCIOBHSX, KaK IPaBHUIO, PEMPOAYKTHUBHBII
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBaTEIbHOE H3JIOKEHHE Marepuaia B
JTUCITUILIMHAPHOMN JIOTHUKE, OCYIIECTBIIIEMOE TPEUMYIIIECTBEHHO BepOaTbHBIMH CPEICTBAMH.

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

2. Texuomorun mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIEcC TOCTPOSH B
COOTBETCTBUU C QJITOPUTMOM IIO3TAIHOTO PELICHHUS MPOOJEMHOM 3aJayd WM BbIIOJHEHUS
yueObHoro 3azanus. IIpo-ekT mpeamonaraeT  COBMECTHYIO  y4eOHO-TO3HABaTEIbHYIO
JeSTEIbHOCTh TPYIIBI CTYACHTOB, HAalpaBICHHYIO Ha BBIPAOOTKY KOHIIENLIMHU, YCTAaHOBIIEHUE
neneit u 3ajgad, opMyIupOBKY 0KHJae-MbIX pe3yJIbTaTOB, ONPee/IeHHE MPUHIIUIIOB U METOTUK
pelleHHs TOCTaBJICHHBIX 3a/ay, IUIAaHUPOBAa-HUE XoJa paloThl, MOUCK JIOCTYHNHBIX U
ONTUMAJIBHBIX PECYPCOB, MOATANHYIO peau3aliio IUlaHa pa-00Thl, MPE3EHTALMIO Pe3yIbTaToOB
paboThl, X OcMbIcIeHHE U pediekcuto. [IpuMeHseTcs B OCHOBHOM /ISl Iepexo/ia KOMIETEHLIUN
Ha YpOBEHb BIIAJICHMUSI.

OcCHOBHBIE TUITBI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOMN JIEATEIbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpuOImkeHa K ¢opMmaTy Hay4dHOTO
UCCIIEIOBaHMs (J10Ka3aTeIbCTBO AKTYyaJIbHOCTU TEMBbI, OINPEENIEHUE HAay4YHOH MpoOJIeMbl,
npeaMera M oO0beKTa MC-CleoBaHMs, Lened M 3a1ad, METOA0B, MCTOYHHKOB, BBIJIBUKEHUE
TUTIOTE3bI, 0000IIeHNEe Pe3yIbTa-TOB, BBIBOJIbI, 0003HaYE€HHWE HOBBIX MpobiieM). PesympraTom
ABJIsieTCs yueOHast KapTa [0 MOYJI0 Hameil 00pa3oBaTesbHONM MPOrpaMMBl.

TBOpYECKHIT TPOEKT, MNPEANOJaralmlliii B OTIWYHAE OT MPEAbIAYIIEro, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYUMOMY «MaTeMATUYECKOMY»
coObIThio (mpa3a-Huk uucia «[1u» u T.11.); «MaTeMaTnveckas» OTKpbITKa (CBOEro poja y4deOHas
KapTa, TOJIBKO Heop-MaibHO, KpaCOYHO opopMIIeHHAs; BUACOPOJIUK «S Haydy Bac pemarsb ...»
U T.II.

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



4. HWudpopManMOHHO-KOMMYHUKALIMOHHBIE —00pa3oBaTelbHbIe TEXHOMOTHUH. OpraHuzaius
00pa-30BaTeIbHOIO Mpoliecca ¢ NPUMEHEHHEM CIELUAIN3UPOBAHHBIX MPOIPAMMHBIX Cpel U

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

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCcst
IIpencraBneno B npuiioxeHuu 1.

7 OueHoYHbIE CPeCTBA JISA POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

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

2. Maremaruka: yue0. mocooue / FO.M. lanunos, JI.H. Xyp6enxko, I'.A. Hukonosa, H.B.
Hukonosa, C.H. Hypuesa; nox pex. JI.H. Xyp6enxo, I'.A. HukonoBoit. — MockBa: UHOPA-M,
2019. — 496 c. — (Bricmiee ob6pazoBanue: bakanaspuar). - ISBN 978-5-16-102130-9. - Tekcr:
anektponHbid. - URL: https://new.znanium.com/catalog/product/989799 . — Pexum moctymna:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

0) JlonmosiHuTebHAS JIUTEPATYpA:

Maremaruka B mpuMepax u 3aaavax: yueb. mocooue / O.M. Jlertsapesa, JI.H. XKypbenko,
I'.A. Huxonosa, H.B. Hukonosa, C.H. HypueBa. — MockBa: UH®PA-M, 2019. — 372 c. —
(Boiciiee 06-pa3oBanue: bakanaBpuar). - ISBN 978-5-16-102288-7. — Tekct: 251eKTpOHHBIN. —
URL: https://new.znanium.com/catalog/product/989802 .— Pexum gocTyma: aisi aBTOPHS3.
IIOJIb30BaTENEN.

2. Jlanko I1.E. Beicmiast MmaremaTrka B yrpakHeHHsIX U 3a1a4ax. (B 2-x wactsax) [Tekct] /
I1. E. lanko, A. I'. ITonos, T. SI. KoxxeBuukoBa. - M.: Breicmas mikona, 1986-2009. ISBN:
978-5-488-02201-0. - 60ree 1000 mT.

3. [Mumayes B. C. 3agaunuk 10 Boiciiel MaTeMaTuke: yued. mocobue / B.C. [llumayes. —
10-e m3nx., crepeotnn. — MockBa: UHOPA-M, 2020. — 304 c¢. — (Bwicmiee o6pa3oBanme). -
ISBN 978-5-16-101831-6. — TexkcrT: AJIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456

4. AuucumoB A. JI. Marpunbl. Onpenenutenu. CUCTEMBI THHEHHBIX alreOpandecKux
ypaBHEHHMI [ DIIEKTPOHHBIH pecypc]: yueoHoe mocodue / 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—dcataloques/1/1139
107/3361.pdf&view=true . - MakpooonekT. - ISBN 978-5-9967-1000-3.

5. byrpos, . C. Beicmas wmaremaTtuka. 3aJauyHUK  YydeOHOe Mocodue s
akagemudeckoro Oakanaspuara / 5. C. Byrpos, C. M. Hukonbckuii. — Mocksa : M31arenbetBo
FOpaiir, 2019. — 192 c. — (bakanaBp. Akanemuueckuit kypc). — ISBN 978-5-9916-7568-0. —
URL : https://urait.ru/bcode/433433 — Pexxum J0CTyIma: A1 aBTOPHU3. MOJIB30BATEIICH.



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/989802
https://new.znanium.com/catalog/product/1042456
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://urait.ru/bcode/433433

B) MeTonuyeckue ykazaHus:

1. AkmanoBa 3. C. HeomnpeneneHHblid HHTETPANL: OT TEOPUHU K MPAKTHKE [ DIEKTPOHHBINA
pecypc] : yuebnoe mocodue / 3. C. AkmanoBa ; MI'TY. - Marauroropck : MI'TVY, 2015. - 1
9JIEKTPOH. OIIT. JICK (CD-ROM). - Pexum JOCTYyIIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123
520/1304.pdf&view=true . - MakpooOBEKT.

2. Ananutuyeckas reomeTpus [DnekTponHsli pecypce] : npaktukym / T. I'. Ky3una, O. C.
Angnpocen-ko, T. B. Mopo3zosa, O. B. Ilerposa; MI'TY. - Marautoropck, 2010. - 114 c. : un.,
TaoI. - Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/10689
18/313.pdf&view=true . - MakpooOBEKT.

3. AaucumoB A. JI. Matpunpsl. Onpeaenurenu. CUCTeMbl JTMHEHHBIX aareOpanvecKux
ypaBHEHUIT [ D11eKTpOoHHBIN pecypc] : yueoHoe mocobue / A. JI. Auucumos, T. A. bonnapenko, I
A. Kamenesa ; MI'TY. - Maraurtoropck : MI'TVY, 2017. - 1 snekrpos. ont. auck (CD-ROM). -
Pexum JOCTyTIA:
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 wucuucieHue QGYHKIHH OIHOM NEpeMeHHOM
[DnexTpoHHbIi pe-cype] : yueOHoe nocobue / T. A. Boumgaperko ; MI'TY. - MaruuToropek :
MI'TY, 2017. - 1 omek-tpod. onr. guck (CD-ROM). - Pexum jgocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138
511/3342.pdf&view=true . - MakpooonekT. - ISBN 978-5-59967-1001-0.

5. Bymeruea C. B. MaremaTtuka: mnpeaensl ¥ HENPEPHIBHOCTH (DYHKIWUK OIHOU
nepemeHHOi. [IpakTu-KyMm [ DnekTpoHHbIi 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 . - MakpooosekT. - ISBN 978-5-59967-1002-7.

6. beikoBa M. B. [luddepenunansusie ypaBHeHUs [DIEKTPOHHBINA pecypc] : yueOHoe
nocobue / M. B. BrikoBa, H. A. Kacora, H. 1. Kumaiikuna. - Marautoropck : MI'TY, 2012. - 1
AJIEKTPOH. OIT. 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 aHaNIU3a [ DIEKTPOHHBIN pecypc] | yueOHoe
nocodue. Y. 1. Iuddepenunanpuoe ucurcienne GpyHkiun oauoii nepemennoit / JI. A. M3ocosa,
JI. A. T'paueBa ; MI'TY. - Marauroropck : MI'TVY, 2015. - 1 anektpos. ont. guck (CD-ROM). -
Pexum JIOCTyIIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123
913/1400.pdf&view=true . - MakpooOBEKT.

8. Koporenkas B. A. ®OyHKIUM HECKONBKHX IMEPEMEHHBIX [DJIEKTPOHHBIA pecypc] :
yuebHoe mocobue / B. A. Kopoterikas, FO. A. M3Bekos ; MI'TY. - Marautoropck : MI'TV, 2015. -
1 AJIEKTPOH. OIIT. TIICK (CD-ROM). - Pexum JO0CTyMa:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121
202/1164.pdf&view=true . - MakpooOBEKT.

9. Teopus BepOsATHOCTEH U MaTeMaTHUYECKasi CTATHUCTUKA: DJICKTPOHHOE yueOHOe TTocodue
U TPaKTH-KyM ¢ JabopartopHbiMH pabotamu [InektpoHubid pecypc] / A. B. Hsocos, JI. A.
N3ocoBa, JI. A. I'pauesa, E. M. I'yruna. - Marautoropck : MI'TY, 2013. - 1 s51eKTpOH. ONT. AUCK
(CD-ROM). - Pexum JOCTyTIA!
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/11189
48/931.pdf&view=true . - MakpooOBEKT.



https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true

r) [Iporpammuoe obecneuenue u UaTepHeT-pecypcebi:

IIporpammHoe o0ecnneuenmne

Haumenoanue [10 Ne norosopa Cpox aeicTBus IMLIEH3UU
MS Office 2007 |, 135 o1 17.09.2007 GeccpouHO
Professional

7Zip cB0OOAHO pactpocTtpansemoe 110 OeCCpPOYHO

Adobe Reader cB000IHO pacnpocrpansiemoe I10 0eCcCcpOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CcoLaka

DnexkTpoHHas 0a3a nmepuoanveckux u3manuii East View
Information Services, OO0 «MBUC»
HammonansHast nH(OPMAMOHHO-aHATUTHIECCKAS URL:
cucrema — Poccuiickuii MHAEKC HayYHOTO IUTUPOBAHUS )
(PUHII)
Wudopmannonnas cucrema - ExmHoe okHO qoctyma K
HH(pOPMAIMOHHBIM pecypcam

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

https://dlib.eastview.com /

https://elibrary.ru/project risc.asp

URL: http://window.edu.ru/

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

Jlekunonnas ayaurtopusi, 2112 MynbTuMenuiiHBIE CpEICTBA XpAaHEHHA, IMEpeaadd U
IpeICTaBICHUS HHPOPMAITUU

Kommbrotepubiii kinacc, 372 a Ilepconanbubie kommbioTepsl ¢ makerom MSOffice,
Mathcad, Mathlab u Berxomom B MaTepHET

AynuTopuu Il CaMOCTOSATEIHHONW Pa0OThI: KOMITBIOTEPHBIC KJIACCHI; YUTAIBHBIC 3aJTbI
oubmnorekn IlepcoHanbHble KoMmbioTepbl ¢ makerom MSOffice, Bei-xomom B MHTepHET 1 €
JIOCTVIIOM B 3JIEKTDOHHVIO HH(MDODPMALIMOHHO-00Da30BaTEILHVIO CDENY VHUBEDCHUTETA


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
http://window.edu.ru/

Ipuioxkenne 1

6 YueOHO-MeTOAMYEeCKOE 00ecreyeHHe CAMOCTOSITeIbHOI padoThl 00y4aArOINXCSl

[To nucuumnnuue «MareMaTuka» NpeayCMOTpEeHa BHEAayIUWTOpHAs CaMOCTOsITeNbHAs paboTa
oOydaromuxcsi, MpoOBOAMMAsT B BHJAE CaMOCTOSATEIbHOIO H3Y4YEHHs] JIUTEPATypbl U
MH(OPMALIMOHHBIX PECYpCOB, a TAaKKE€ B BUAEC PELICHUS TUIOBBIX 3a7ay IMPH BBHINOJIHEHUU
KOHTPOJIbHBIX PaboT.

Ilpumepnioie konmponvnvie padomot (KP):

KonTpoabnas padora Nel

3aganmue 1.

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

X—2y-3z=3,
3X+y-2z=9,
2X -3y +52 =-4.

3apanmue 2.

1) Haiinute yron mexnay Bexropamu & u b ,ecmn a=€,—1, b=€2;2 .

[TocTpoiiTe TaHHBIE BEKTOPHI B cHcTeMe KoopauHat OXy, a TakKe BEKTOPHI, H300paxaromme: 2a +b ,

a-3.

2) VKaXuTe Cpead HIDKCIPHBEJCHHBIX BEKTOPOB OPTOTOHAJbHBIC, KOJUIMHEApHbIC, a TaKxke
2 8

xommianapusie: a = € 3;—1; 4; b= (2,-2;1), C= (2; g; —g} d= (7;11;8). Beruucaute

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

Hanmcars ypasuenune npamoit AB | ecmu A€ 2; 3, B¢ 2;—1 . BoIYHCITHTb PACCTOSHHE OT TOUKH

A 3TOH NpsAMOM 10 MIIOCKOCTH, IPOXOAALIEH uepe3 TouKy B, mepneHauKkyIspHO BEKTOPY N 0;-3; 9:.
3ananue 4.

[IpuBennTe K KAHOHUYECKOMY BHJIy U IOCTPONTE KPUBYIO X2 —4x + 2y2 -4y =0

3ananue S.

Beruucnure npenensr:

. 1+4x-x* . 3x-arcsin2x ) \/2x—1—\/§
a) lim =272 gy fim 22X i .

b b B
x—>» X 4 3x% 4+ 2x* x-0 COSX — COS® X x—3 x—3

3aganmue 6.



dy d%y s ; {x=ctg2t,

Haiinute — u —5 g oyHkumii: a) y=e o~
dx  dx® y =In€in2t .
3aganue 7.
. . 2x—17 .
CocraBbTe ypaBHEHHE KaCATENBHOM K KPUBOH:  y = — BTOuKe X,=-1.  Iloctpoiite kpuByIo u

X°—4
KacaTeJIbHYIO K HEH.

Koutpoabnasi padora Ne2

1. Brerumcnute HCOIIPCACJICHHBIC NHTCTPAJIbI

- _ 3
1) J(+tgz3xgx; 2) J' 3-5x dx; 3) _[arcsin5xdx; 4) Iln_xdx_
X

VBX + X?

2. BoluncnuTe onpeneneHHbIC HHTETPAJIbL

% - 1 X2 4,5 X—l
1) |€-sin2x 2dx; 2) dx; 3) |———dx
] Je= o

3. Haliiure turomanm Quryp, OrpaHWYEHHBIX JUHUSAMH. B 3amade (0) mpu MOCTpOSHWH JIWMHHUU

BOCTIOJIB3YHUTECh TAONMHIIEH BaKHEHUIIMX KPUBBIX B MOJISIPHOMN CHCTEME KOOPIMHAT:

a) Xy=6, x+y—7=0; 6) p° =2c0S2¢p.
. . x=2\/§cost, 2
4. Haiinure UHY AyTH KPUBOM o<t<Zr.
y = 2+/2sint, 3

5. Haiitu 00béM Tena, 06pa3oBaHHOTO BpamieHueM BOKPYT ocu OY  QuUrypbl, OrpaHUYEHHON JTMHUAMM:
x> +y%-4y=0, y=+3-x (y<+3:x)

6. BbIUMCINTH HECOOCTBEHHBIN MHTETPAI WM YCTAHOBUTH €TI0 PACXOAUMOCTD:

1) O]xse‘XAdx; 2) T[ dx

0 23\/(1—Xf .

7. Haiigure n nocrponts obGmacts ompepenenns ¢ynkmmn  Z = In(4—x? —y?) —arcsin(2 - y).

8. Haf/i,I[I/ITe YaCTHBIC TMIPOU3BOAHLIC TIICPBOIO IMOPAAKA (I)YHKLII/II/II

z=3xy® —sin(x* +y) + X+y

9. Haiftu HamMeHbIlee ¥ HamOonbliee 3HAaueHHe OGyHKIMH 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(E) =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) V" +4) +8y=(X+2)cos3x

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

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

5. B pammoctyauu tpu mukpodoHa. s Kaxa0ro U3 IepBhIX ABYX MUKPO(QOHOB BEPOSITHOCTH TOTO, YTO
OH BKIIIOYE€H B JaHHBINM MOMeEHT, paBHa 0,45, a mns tperbero — 0,9. Halit BeposaTHOCTE 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 SHUI] JATHPYETCS AHEM, MPEAIISCTBYIONUM JTHIO MPOAAXKH, a OCTaIbHBIE
SifIla JaTUpyroTcst Ooilee paHHMMH 4uciaMmu. [lokymaTenb 3aKa3piBaeT SHIA, MaTUPYEMBIE THEM,
MIPEAIIECTBYIONTUM JTHIO MPOJaXKH, HE3aBUCUMO OT UX IBeTa. KakoBa BEpOATHOCTH TOTO, UTO €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 BepOsSTHOCTH 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 ciydaiiHoW BenwuuHbl X. HaifTm marematudeckoe OXHIaHue,
JUCTIEPCHUIO U CPEHEE KBaapaTHieckoe oTKiIoHeHue. [TocTponTh QyHKIHIO pacipeeeHusl.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

9. st HempephIBHOI Cly4aiiHON BennuuHbl 3a5aHa QyHKIwmst pacnpenencuus F € . TpeOyercs

HaWTH IJIOTHOCTDH pactpenaencHus f ((:, MaTEMaTHYECKOE OXHJIaHUE, TUCIEPCUIO, CPEIHEE
KBaJIpaTMUECKOE OTKJIOHEHUE. BBIUMCINTH BEPOSTHOCTH TOTO, YTO OTKIOHEHUE CIy4dalHON
BEJIMUMHBI OT €€ MaTeMaTHYeCKOTro OKHUJaHHUs OyaeT He OoJyiee CpeHero KBaJpaTHUeCKOro
oTksoHeHus. [loctpouts rpaduk GyHKIHH.



F(x) = % (- cos2x

10. 3aKkoH pacnpee/IcHUs] CUCTEMBI JUCKPETHBIX ciiydaHbix Bennund €K,Y  3aman Ta0aMueii.
Haiitu ko3 dumment koppensiuu I,y ¥ BEPOSTHOCTb IMOMNAJAaHUs CIy4alHOH BEIMYHHbI

Q(,Y: B obmacth 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= g<x<4;1<y<4




Ipunoxenue 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeJIeHH s POMEKYTOYHOM aTTeCTALMHU

a) Ilnanupyembie pe3yJbTaThbl 00y4eHHUS M OLIEHOYHbIE CPeACTBA AJIs NPOBeAeHHs IPOMEKYTOYHOMH ATTECTALMU:

Kon nngukaropa

WNnaukaTop qoCTMXEHUS KOMIIETEHITNT

OLeHOoYHbIE CpenCTBA

OIIK-3 - cnoco0HOCTHI0 MPUMEHATH COOTBETCTBYIOIIN (PU3NKO-MaTeMaTHYECKHI aNapaT, MeTOAbl AHAIN3a U MOJIEJIHPOBAHUS, TEOPETHYECKOT0 H
IKCNEPHUMEHTAIBHOIO MccIeJ0BaHNs NIPU pellleHNH NpogeccHOHAIBHBIX 3a1a4

OIIK 3.1

HCHOJ’IL?;yeT MCTOAbI aHa/In3a u
MOACINPOBAHNA IPU PCHICHUN
HpO(I)GCCI/IOHaJ'IBHLIX 3a4a4, MOACIIMPOBAHNN
U IIPOCKTUPOBAHUU SHCPIOCUCTEM

Teopernuyeckue BONPOCHI JIsl IK3aMeHa B 1 cemecTpe
. Matpuusl. Bunel matpun. JeicTBust HaJ MaTpuLamMu.
. Onpenenurens. OnpeneneHue, CBOICTBA OMPeAETUTENS.
. HeBeipoxiennast marpunia. OOpaTHas MaTpuna. Panr MaTpuipl.
. CucreMmbl nuHeHbIX ypaBHeHH. OcHoBHbIE NOHATUSA. CoBMecTHOCTE CJIAY.
. Peluenue cucrem IMHENHHBIX ypaBHEHUH. MaTpUUYHBIA METOI.
. Pemenne cuctem nuHedHBIX ypaBHeHHH. @opmynsl Kpamepa.
. Pemuenue cucrem JIMHEHHBIX YpaBHEHUM MeToioM [aycca.

e BN B e R I N S R

. CrcTeMbl THHEHHBIX OJTHOPOTHBIX YPaBHEHHUI.

9. Bekropsl. JInHelHbIe Onepaliiy HaJ BEKTOPaMH.

10. IIpoekuus BexTopa Ha ocb. Momynp BekTopa. Hampasnsroniie KOCHHYCHI.
11.CxanapHoe npousBeJeHUe BEKTOPOB, €r0 CBOUCTBA.

12.BexTOopHOE NPOU3BEJEHUE BEKTOPOB, €0 CBONCTBA.

13. CmemanHOE NIPOM3BEIEHUE BEKTOPOB, €r0 CBOICTBA.

14.YpaBHeHus NpsAMON Ha INIOCKOCTH.

15.YpaBHEHUS MIIOCKOCTU B IPOCTPAHCTBE.

16.YpaBHEeHUS IPSAMOH B IPOCTPAHCTRE.

17.B3anMHOE pacronokeHue MPSIMBIX B IUIOCKOCTEH. YT0J MEeXIy HUMHU. PaccTosHIE OT TOYKH O MPSMOM, TNTIOCKOCTH.
Touka nepeceueHus NPsIMOi U IIIOCKOCTH.

18. KpuBbIe BTOPOTO MOPSIKA: OKPYKHOCT, JJUIHIIC, TUIIEpOoIIa, mapadoia, uX TeOMETPUICCKIE CBOMCTBA U YPABHCHUS

19. MonsipHas cuctema KoopauHat. KpuBbie B ONSIPHON CHCTEME KOOPAUHAT

20. KommniekcHble gncia. Anredpandeckas, TPUTOHOMETPUYECKAs U MoKa3aTelbHas (hopMa KOMIUIEKCHOTO YHCIIA.

21. [leiicTBUS ¢ KOMIUICKCHBIMH YHCIaMHU: CIIOKEHHE, YMHOXKCHHUE, JIeJIcHIE. BO3BeIeHUE B CTCIICHD, N3BJICUCHHE KOPHS
N-0# CTEIICHM.




Kona unaukaropa

HNHaukaTop TOCTIKEHHS] KOMIICTCHITHH

O1eHOYHBIC CPeICTBa

22. ®ynknus. CriocoOs! 3amanust. O6macts onpeneneHus. OCHOBHBIC dJIeMEHTapHbIC (DYHKIINHU, UX CBOMCTBA, rpadyuKy.

23. Ilpenen Gpynkuuu B Touke. [Ipenen Gpynkunu B 6eckoHeuHOCTH. OJTHOCTOPOHHHE MPEIEIIBI.

24. beckOHEYHO MaJible U OECKOHEYHO Oouibiue (BYHKIMH, CBSI3b MEX 1y HUMH. CBOHCTBA OECKOHEYHO MaJIbIX (DYHKIIHH.

25. Teopemsl 0 npesienax. PackpbiTue HeonpeneleHHOCTEH.

26.3ameyartesbHbIC IPEICIIHI.

27.CpaBHeHHE OECKOHEUHO MajlbIX (DYHKIMH. DKBUBAICHTHBIE OECKOHEYHO Malible (PYHKIIUU U OCHOBHBIE TEOPEMBI O
HUX.

28. HerrpepbIBHOCTh (DYHKIMH B TOUKE. TOUYKH pa3pbIBa U X KIACCU(PUKALIHA.

29. OCHOBHBIE TEOPEMBI O HENIPEPHIBHBIX (QyHKIMIX. CBOMCTBa (DyHKIINH, HEPEPBIBHBIX Ha OTPE3KE.

30. [IponsBoxHast PYHKINH, €€ TECOMETPUICCKAN 1 (HU3NIECKUNA CMBICIL.

31. YpaBHeHus KacaTelbHOW U HOpMad K KpuBoil. AuddepeHunpyeMocTs QYHKINH B TOUKE.

32. IIpousBosxHas CyMMBI, pa3HOCTH, POU3BEAEHHS, YacTHOTO (yHKIH. [Ipon3BoaHast clloXHOM 1 0OpaTHON QyHKIMIL.

33. JuddepenumpoBanue HessBHBIX QyHKIMA. Jlorapupmuaeckoe nuddepennnpoBanmes

34. InddepennmpoBanme napaMmeTpuIecKy 3aJaHHbIX (YHKIHH.

35. [Ipon3BoiHbIE BBICHINX HOPSIKOB.

36. Iuddepenumnan pynkuun. I'eomerpudeckuii cmbicn quddepenimana. OcHoBHBIE TeopeMbl 0 quddepeHnnanax.

37. lpumenenne quddepenimana K mpUOIMIKEHHBIM BBIUUCICHUSIM.

38. OcHoBHBIEC TeOpeMbl TU(GepeHIIHATBHOTO ucuncienus: Poss, Jlarpamxa u Ko,

39. [pasusno Jlonuras.

40. YcnoBust MOHOTOHHOCTH PyHKIHH. DKkcTpeMyMbl QyHkuuil. HeoOxomuMoe 1 OCTaTOYHOE YCIIOBHS 3KCTpEMyMa
(hyHKIHH.

41. HaubGonpniee 1 HANMEHbIIIEE 3HAYCHUS (DYHKIIUN HA OTPE3KeE.

42. Beimykinocts rpaduka Gpyrkunu. Toukn nepern6a. HeodxoauMoe 1 1ocTaTouHOE YCIOBHUS TOUYEK Iepernoa.

43. AcuMnToThl rpaduka QyHKINH.

TeopeTHueckue BONPOCHI IK3aMeHa BO 2 ceMecTpe

ITepBooOpazHas. HeonpeneneHHblil MHTETpai u ero cBoiicTa. Tadimna OCHOBHBIX HHTETPaJIOB.

OCHOBHbIE METO/Ibl MHTEIPUPOBAHMS: 3aMEHa IEPEMEHHOM U HHTEIPUPOBAHHUE 110 YACTSIM.

WHTerprupoBanue pauoHaNbHBIX (YHKITHI.

WHTerprupoBanue TpUTOHOMETPHIECKUX (HYHKIIUH.

WuTerprpoBanme uppannoHaIbHBIX (GyHKIHH.

OnpeneneHHBI MHTETPAN KakK MMpeael HHTETPaabHOM CyMMBI, €T0 CBOWMCTBA.

®dopmyna Hetorona — JleriOHua. OCHOBHBIE CBOMCTBA OTPEICIICHHOTO MHTETpaia.

Brluncnenue onpeneneHHOro MHTErpana (3aMeHa NepeMEHHOH, MHTErpupoBaHue 1O yacTsiM). MHTerpupoBaHue

YETHBIX M HEYECTHBIX (DYHKIMH B CHMMETPHYHBIX IIpe/esiax.

9. HecobOcTBeHHBIE HHTETPATIBI.

10. 'eomeTprueckue 1 GU3MIECKUE NPUIIOKEHHUS OTPEJICICHHOTO HHTErpasia.

N~ wWNE
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11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.

=

Ob6nacte ompenenenus PHIIL. [penen, menpepsiBHOCTh. CBOHCTBAa (YYHKIMIA, HENPEPHIBHBIX B OTPAaHUUYCHHOMN
3aMKHYTO# obnacTtu.

YacTHble IPOU3BOIHBIE IEPBOTO MOPSIIKA, X T€OMETPUIECKOE UCTOIKOBAHUE.

YacTHble MPOU3BOHBIC BHICIINX MOPSIIKOB.

JuddepenunpyeMocTs 1 noHbIH AupdepeHran GyHKInH.

[Mpumenenune nonHoro auddepeHnnana K NpuOIKEHHbIM BeraucieHusaM. JJuddepeHunanst BBICIINX MOPSIKOB.
[MpousBonHas cioxHoi ¢pyHkiuy. [lonHas npousBogHas.

WuBapnantHOCTH (hOpMBI TONHOTO quddepeHnnaa.

JuddepeHurpoBane HeIBHON (HYHKINH.

KacarenpHast IIIOCKOCTh M HOPMaJlb K TOBEPXHOCTH.

OkcTpeMyM (YHKINH ABYX NEPEMEHHBIX. Heo0X0auMoe 1 JOCTATOYHOE YCIOBHE SKCTPEMyMa.

HawnGosnb1ree n HanMeHbIee 3HaUCHNS (QyHKINH B 3aMKHYTOH 00J1acTy.

JIBOItHOI MHTETpaI: OCHOBHBIE MOHATHS U OIIPEACICHHS.

OCHOBHBIE CBOMCTBA JBOMHOTO WHTETpaJIa.

Brruncrienne qBOHHOrO MHTErpana B 1eKapTOBBIX KOOPAWHATAX.

Brruncrienne JBOWHOTO MHTErpasia B MOJIAPHBIX KOOPIMHATAX.

JuddepennunanbHble ypaBHEHHS: OCHOBHBIE TOHSTHS. 3aa4H, IPUBOIAIIUE K AU PepeHIInaIbHbIM YPaBHEHUSIM.
Teopema cyliecTBOBaHHS U €JMHCTBEHHOCTH penieHus quddepeHInaisHOro ypaBHeHHS.

YpaBHEHUS ¢ pa3IeNAIONIIMHCS IEPEMEHHBIMU.

Onnopoansle nuddepeHnmansHble ypaBHeHHs | Topsaka.

Jluneitnble ypaBHEHUS EPBOTO NopsaKa. YpaBHeHus: bepHyu.

YpaBHeHUE B MOJHBIX AR depeHInanax.

Juddepennnanbable ypaBHEHHS BHICIINX MTOPSIIKOB: OCHOBHBIC TTOHATHS.

YpaBHEHUS, 1OITyCKaIOIINE TOHIKEHHE MTOPSIIKa.

Jluneiinsle nuddepeHanpHple YpaBHEHUS BBICIINX MOPSAAKOB. JIWHEHHbIEe omHOpOHBIE AH(epeHIaIbHbIC
ypaBHEHHS 2, N-TO TOPSIIKOB.

Wnterpuposanue JIOAY ¢ mocTossHHBIME KO3 (HUTTHEHTAMHU.

Jluneitasie HeogHOpoaHbIe Y. CTpykTypa obmmero pemenus JIHY.

MeTox Bapraniil MpOU3BOJIEHBIX TOCTOSTHHBIX.

Wnterpuposanue JIHAY ¢ noctosHHEBIME K03(PHUIHEHTaAMHU B PAaBOH YaCTHIO CIEHAIFHOTO BH/IA.

Cucremsl an¢depeHInanbHEIX ypaBHeHHnH. Teopema CyllecTBOBaHMS M EIMHCTBEHHOCTH pemeHus. Meron
WCKIIIOUEHHS JJIs pELIEHHsI HOPMaJIBHBIX CHCTEM JU(depeHHatbHbIX ypaBHEHHUH.

TeopeTnyeckue BONPOCHI 151 3aUeTa B 3 ceMecTpe
Uucnossie psiabl. CXoAuMOCTh U cyMMa psaja. CBONCTBa psIOB.
Psi reomerpuieckoii mporpeccuu. Heo0XoauMbli IPU3HAK CXOJUMOCTH YHCIOBOTO psia. 'apMOHMYECKHUI psil.
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3. [ocraTtodHbIe IpU3HAKH CXOJUMOCTH 3HAKOIIOJIOKUTENBHBIX psnoB. [Ipu3Haku cpasaenus. [Ipmsnak Jamambepa.
4. JloctaTo4HBIC IPU3HAKU CXOAMMOCTH 3HAKOIOJIOKUTEIBHBIX psioB. Panukanbuelii npusHak Komm. VHTErpagpHbIi
npusHak Komru.
3Hakouepenyonyecs U 3HakonepeMeHHble psiasl. [Ipusznak JleliOHuIa. AGCONIOTHAS M YCIOBHAS CXOAUMOCTD psiJia.
6. ®yHknuoHasbHbIC psiabl. O0macTh cxoqumocTr. CteneHHbie psiabl. Teopema Abens. Paguyc cxonumoctu. CBoiicTBa
CTETICHHBIX PS/IOB.

Psinp1 Teiinopa u Makiopena. Pasnoxenue QyHKIMN B CTETIEHHBIE PSJIBL.

[IpuMeHeHne CTeTIeHHBIX PSIOB B PHOIMKEHHBIX BEIYUCICHUSIX.

9. Tpuronomerpuueckue psizbl. Onpenenenne K03(GUINEHTOB TPUTOHOMETPHIECKOTO PAAd. Y CIOBHE PA3I0KUMOCTH

¢dhyaxuuii B psag Oypoe.

10. Psiier @ypbe a1t 4eTHBIX ¥ HeueTHBIX QyHKuui. Paapt @ypbe s GyHKIuN Ipon3BOIbHOTO Neproaa. Paznoxxenue B
psan @ypbe HeTepHOAMIECKIX (PYHKIIHI.

11. ®yHKIMM KOMIUIEKCHOTO MEPEMEHHOTO: TOKa3aTeIbHas 1 JiorapudMuaeckast GyHKIHS.

12. ®yHKIUHM KOMIUIEKCHOTO EPEMEHHOT0: TPUTOHOMETPHYECKHE M 00paTHbIE TPUTOHOMETPUYECKHE (DYHKIHH.

13. dyHKIMHM KOMIUIEKCHOTO MEPEMEHHOTO: THIIepOoInueckre QYHKINH, CTeNeHHas (yHKIUSL.

14. Tuddepennupoanne GpyHKIMi KOMIUIEKCHOTO IepeMeHHoro. Yciosus Komm-Pumana.

15. MnTerpupoBanue GyHKINNA KOMIUIEKCHOTO MIEPEMEHHOTO.

16. Teopema Koruu. Nurerpanbhas gopmysna Komm

17. DnemMeHThl KOMOMHATOPHKH: IEPECTAHOBKHU, Pa3MEIICHHsI, COUSTaHHS.

18. OcHOBHBIE TOHATHS TEOPHH BEPOSATHOCTEH: HCIIBITAHHUE, COOBITHE, BEPOSITHOCTD COOBITHSI.

19. [leiicTBus Hag cOOBITUAME. AnTeOpa COOBITHIA.

20. TeopeMbl CIIOKEHUSI U YMHOXKEHHS BEPOSTHOCTEH.

21. ®opmyina nosHOH BepositHocTH. Dopmyna belieca.

22. TlocnenoBaTeIbHOCTH HE3aBUCUMBIX HcIbITaHnil. @opmyna bepHymm.

23. CiiyyaifHble BEJIMYUHBI, UX BHIBL.

24. Psip pacnpenenenusi. OyHKIMs pacripe/ieieHusl, ee cBoicTBa. [IIIOTHOCTD pacipeesneH s, CBONCTBA.

25.YucnoBple  XapaKTEpPUCTUKH  CIY4YalHBIX BEJNMYMH: MaTeMaTHYeCKOe OXWAaHHe, JHCIepCusi, CcpenHee
KBaJIpaTHIECKOE OTKIOHEHHE.

26. HopMaJnbHbIit 3aKOH pacrpeesieHns! CIydailHO! BEeJINYnHBI.

27.CucteMbl Cliy4ailHbIX BeJIMUYHMH. 3aKOH pacrpe/enaeHus. UncioBble XapaKTePUCTUKH CUCTEMBI CIy4ailHbIX BETHYHH.
3aBHCHUMOCTD CITy4aiHbIX BEJIMYHH.

28. IIpenmer MaTeMaTH4eCKOW CTaTHCTHKH. | eHepasbHasi COBOKYIHOCTh M BbIOOpKa. Bapuarnmonnsiii psa. [loaurow.
I'ncrorpamma. OMnupuueckast QyHKIHS pacipeesieHusI.

29. CraTucTuyecKye OLEHKH IIapaMeTPOB paclpeieeHuUs TeHepaIbHOI COBOKYITHOCTH.

o

o N




Kona unaukaropa

HNHaukaTop TOCTIKEHHS] KOMIICTCHITHH

O1eHOYHBIC CPeICTBa

IIpumepuvie npakmuueckue 3a0anusn 01 IK3IAMEHA U 3a4uema:
1 cemecmp:
1. Pemnth Matpuynoe ypasHenue X+3(A-B)=4C, rae
( 1 3 j ( 3 SJ ( 8 6J
A= B= C=
-2 -4 -7 5 -3 9
2. Pemmth crcTeMbl TMHEHHBIX alredpandeckux ypaBHeHuil mo ¢popmynam Kpamepa, MaTpudHbBIM METOIOM, METOAOM
laycca:
3X, +4X, +2X; =3
2X, — X, —3X3 =—3
X, +5X, + X5 =2
3. JlaHbI KOOPIMHATHI BEPUIMH MUPAMH/IBI Ak AA : AL 36, A 221, AS -L01, A4 63 .
Haiitu:

1) nmHy pedpa Ak, ;
2) yroa Mexmy pedpamu Ak, u Ah ;
3) yrox mexay pedpom AA, U TPaHBIO AkAs ;

4) mnowaab rpaHu Al A, ;

5) o6beM HpaMHuIBL.

4. HanncaTh KaHOHHYECKHUE U TAPAMETPUUYECKUE YPAaBHEHHS MPAMOii, mpoxoasiei yepe3 Touku M(2,1,-1) u K(3,3,-1).
5. CoctaBUTh ypaBHEHHE IUIOCKOCTH, Ipoxoasmiei uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

6. JlokazaTb, 4TO NPsIMBIE TTAPAJIIEIbHBL:

x+2 y-1 z {x+y—z:0

3 _2 1 , (x—y-52-8=0
10. Beraucaure npenes:
_ . 1-cos4x ov_1
2) lim 1+4x—x .5 lim 'B) fim 2x—1—\@.

oo x+3x7 420 %00 2X-tgx o3 x—3
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d 2 -
11. Haiigure & s GyHKuumit: a) Y = e, 0) X C'[gZ.t "
dx y=In€in2t .
12. UccnenoBath GyHKUHMIO M IOCTPOMTS €€ rpaduk: y =2 + 212 .
X* -4

2 cemecmp:

14, HaiitTu HeonpeAeNEHHBI HHTErPa: a) I 3x-2 dx, 6) J‘ COSX_ 4« B) J.ZXGXdX.

JXx+1 1+sinx

‘/T xdx
2 \/)C2 +5
2
16. Haiftu miomans urypss, orpanmuensoii mmamavm: X =4, Y© =4X.

_ [o_y2_y2 A3
17. Haiitu 1 mocTpouTs 067acTh onpeaeneHust QyHKIMH U=y9-x" -y +(x-y) .

15. BeruucnuTh onpeAeseHHbIH HHTerpan

3 .
18. Haiitn monuelii nuddepeHnnan GyHKIUHU: z=x"1In y—=3In 2Xy

19. HailiTi 9acTHBIE NPOM3BOJHBEIE HEPBOIO HOPAAKA (DYHKIIHH:
z =5xy% +In(x +4y).

2
20. Uccnenosats Ha 5kcTpeMyM Qynkmmio Z = X — 2xy + 4y3
25. Pemmte 3amauy Komm: a) yCOS2 Xdy = (/2 +1/dx, y():: 0.
0) —

26. HaiiauTe o6iee perieHre aAudGpepeHnaibHoro ypaBHeHUS
27. Pemuth OJHOPOAHYIO CHCTEMY TU((epeHINATBHBIX YPABHECHHIA:
x'=6x—y,
{ V' =x+4y.

3 cemecmp:

2 3
28. HaifTn BCe KOMIIEKCHBIE YHCIA, YHOBJIETBOPSIONIME 3aJaHHEIM ycinoBusam £ —Z

NI

. Haiinennsie ymncna
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3ammcaTh B TPUTOHOMETPHUYECKOH U TIOKa3aTeIFHON popMax.
T

cosi, In(3+4i), e 2

29. Beruncnuth 3HauCHUsT O YHKITHIA:

y 4 : y
30. Haiitn kopru ypasrenns Z = 81l u m306pasuth X Ha KOMILIEKCHO# MIOCKOCTH.
31. BeruucinuTe HHTETPA:

33. IIpu mocraBke ¢ 3aBoaa Ha 0a3y 1000 pagHONPHUEMHUKOB, Y 55 BBIILIM U3 CTPOS JaMIbl. HaliTH BEpOSTHOCTH TOTO,
YTO B3ATHII HayAaudy MPUEMHHUK OyJIeT UCIIPABHBIM.

34. [IaTHanaTh 9K3aMEHAIMOHHBIX OMJIETOB COZIEpIKaT 10 2 BOIPOCca, KOTOPBIE HE MTOBTOPSIIOTCS, SK3aMEHYIOIIUiCs
3HAET TOJBKO 25 BompocoB. HaliTi BepoATHOCTB TOTO, UTO 3K3aMeH OyIeT cljaH, €CIIU AJIs 3TOTO IOCTATOYHO OTBETUTH HA
JIBa BOIIPOCA OJJHOTO OMIIeTa.

35. [IpuHrMaeM BepOSTHOCTH POXKIICHUS MAIBYHMKA M JEBOYKH paBHBIMHU. HaliTH BeposITHOCTH TOTO, uTO cpenu 10
HOBOPOX/JICHHBIX 6 OKaXyTCsl MAJTbYUKAMHU.

36. [laH 3aKOH pacnpeelieHHs] IMCKPETHON CIIy4aifHO# BEeNNYHHbI:

x: | 110 | 120 | 130 | 140 | 150
p: 0102 )03 |02 |02
BBIYHCIINTH €€ MaTeMaTHIeCKOe 0XKUIaHNe, TUCIIEPCHIO U CpeHEee KBaIpaTHIecKOe OTKIIOHEHHE.
37. Nana ¢pyHKIMS pacnpeiesieHNs] HEPEPhIBHON CIIy4aiHOM BEIMUMHBI X

0 npu x<0
F(x) =40,25x3(x+3) mpu 0<x<1
1 npu  x>1

Haiitu mnotHocTs pacnpenenenus f(X), moctpouts ee rpaduk, BEposSTHOCTh MONAJaHus B 3aJaHHbINA nHTepBan [0,5; 2],

Mx, Dx, o,.

38. 3amaHo pacripeaeicHre BEPOSTHOCTEH AMCKPETHON ABYMEPHOM CITyJailHON BETHYNHBL:
Y\X 2 5 8
0,4 0,15 0,30 0,35

0,8 0,05 0,12 0,03
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Haiitu 3akoHbI pacrnpeacicHuda COCTaBJIAIOIINX, KOB(IJq)I/II_II/IeHT Koppesiun

OIIK 3.2

CriocobeH NpUMEHATh COOTBETCTBYIOIINN
(u3MKO-MaTeMaTHYECKUIl anmapar npu
TEOPETHYECKOM U HKCIIEPUMEHTAILHOM
WCCJICJIOBAaHUY B PEIICHHUH 3a1a4
9HEprocOepeKeHH;

Ilpumepnsle npuknaonsle 3a0a4u U 3a0aHus
3ananue 1. 3aBUCUMOCTD MYTH OT BPEMEHH [PU MPSIMOIMHEHHOM JABMKEHUH TOUKHU 331aCTCSl ypPaBHEHHEM

1

3 2
S==t"+2t°-3,mme S —nymsBM,a { — Bpems B c. BerumciuTe €€ CKOPOCTh U YCKOPEHHE B MOMEHT BPEMEHH

t=4c.

2
3ananme 2. K rpaduxy QyHKIUH f [ﬂ =3-x B €ro TouKe ¢ abeuuccoi Y0 =1 npoBejieHa KacaTenbHas. Hailtu minomanp
TpeyroJibHIKa, 00pa30BaHHOTO KacaTelNbHOU U OTPe3KaMHU, OTCEKaeMbIMHU €10 Ha OCAX KOOPAMHAT.
3aganme 3 . J[ns pemreHns 3aauu ceNaiTe CXeMaTHISCKUI YepTexkK U MOTydnTe (yHKIIHOHATIBHYIO 3aBUCHMOCTD TI0
yKa3aHUIO K 3amave. Halinure o6macTh onpeneneHus 3Toi (yHKINHU 110 CMBICTY 3a7adil. BEaucinTe 3HaYeHUS 3TOH
(hYHKIMHF TIPH TpeX pa3IMIHBIX 3HAUCHUAX aprymenTa. Mccnenyiite pyHKIINIO Ha HAMOOIIBIIEe 1 HANMEHbBIIIEe 3HAYCHUS.
OTBeTbTE Ha BOIIPOC 3aTaUH.
«CeueHre TOHHEIS UMeeT POpMY MPSAMOYTOJIbHHUKA, 3aBEPIICHHOTO MOTYKpyroM. [lepumerp cedenus 18 m. [Ipu kakom
paanyce TONIyKpyTa IUIOMaab CeUeHHs OyaeT HanOOoIbIIei?y

S S=5(r)

O603HaubTE pajuyc Noaykpyra yepe3 | u Bhipasure miuomas cedenus kak Qynkiuto ot I :
3ananme 4. [TonymaiiTe, C MOMOIIBIO CPEACTB KAKOTO pa3fiesla MAaTEMAaTUKU MOXKHO PEIINUTh CIETYIOLIYI0 3aauy.
«Jlys1 yOOpKH cHera Ha yJIMIax ropo/ia NCTOJIb3YIOTCS CHEroyoopouHble MamHbl. OHU padoTaloOT B TEUSHHUE CBETIIOTO
BPEMEHH CYTOK ¢ 6 /10 18 yacoB ¢ OCTOSIHHOHM cKOpocThio yoopku cHera 400 (M3/q). W3menenne obbema cHera,

ds 2
— =120 - 51 . S(I)
dt rie

BBIMAJIAONICTO Ha YJIUIIBI TOPOJda B rOopo€ B TCUCHUC CYTOK, MOKHO OIIMCATh YPAaBHCHUEM

¥ 4 —
— 06BeM cHera (B M°), BBIIABIIEr0 3a Bpems t (B gacax), 0<r<24. B moment spemenn [ = 0 ma ynurax ropoaa nexur
3 S()
1000 M~ cHera. YCcTaHOBHUTE COOTBETCTBHE MEXKY BpeMeHeM t 1 00beMOM CHera, JISXKAIero Ha YIUIax ropoja .»
CocTaBbTe MAaTEMaTHIECKYIO MOJIENb dTOU 3aJ]a4d U PEIIUTE e€.

3aganue 5. CyrtouyHas TOTPEOHOCTH DIJIEKTPOIHEPTUH B HACEICHHOM TIIYHKTE SBIISACTCS CIydalHOW BEIMIUHOM,

3000xBml u

MaTeMaTHUYeCKOe 0KHJIaHUE KOTOPOH pPaBHO , a ntucnepcus paBHa 2500. OueHUTb BEPOSITHOCTH TOTO, YTO
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2500 10 3500xBm/ v

B OmmKaiIme CyTKH pacXo/ 3JIEKTPO3HEPTHU B TOM HACEIEHHOM ITyHKTE OynIeT ¢

3aganmue 6. UTo 3HAYNT OLICHUTH TeHEPAIBbHBIC TapaMeTphI 0 BEIOOpKe? ChopMynupyiiTe onpeneracHne TOUeTHOM
oueHkn. OmnpenennuTe CMEUIEHHBIE U HECMEIIEeHHbIE, 3()()eKTHBHBIC N HEAP(PEKTUBHBIE, COCTOSTEIBHbIC U
HECOCTOSATENbHBIC OIICHKN TeHEPaIbHBIX TapaMeTpoB. [IpomuTocTpupyiiTe Onpeaene s TeOMETPUICCKU. 3alnIInTe

pacueTHbIE (OPMYJIBI I CIPYNIMPOBAHHBIX U HECTPYIIIMPOBAHHBIX aHHBIX: BEIOOPOUHOTO cpepHero X  (yKakuTe
€r0 BEPOSITHOCTHBIN CMBICI); BEIOOpOouHOH muctiepcun Dp. Kak oneHUTs MaTeMaTHIECKOE OXKHUIAHUE IO BHIOOPOYHON
cpenneil? OueHuTe UCIEPCUIO IO UCIIPABIEHHON qucnepcun. Kakumu sSBISAIOTCA TOYEUHbIE OLEHKH MaTEMATHIECKOTO
OKHJAaHUs, IUCTIEPCUH U CPETHETO KBAJAPATHIHOTO OTKIOHEHHS: CMEIIEHHBIMU HIIH HET, 3 (QEKTUBHBIMHU HITH
He3((HEKTUBHBIMH, COCTOATENFHBIMU HIIH HECOCTOSTEIILHBIMU?

3amaua 7. /s U3yueHNs KOJIUYECTBEHHOTO Npu3Haka X W3 TEeHEPATbHON COBOKYITHOCTH U3BJIEYEHA BHIOOPKA
Xy, X, oobema [, nmerolnas 1aHHOE CTATHCTHYECKOE PACIIPE/ICICHHE.

1). IlocTpoiiTe MOJUTOH YacTOT.
2). [ocTpoiiTe IMIUPUUECKYIO PYHKIIMIO pacipeaeIeHus..
3). IlocTpoiiTe rHCTOrpaMMy OTHOCHUTENIBHBIX YacToT.

4). Haligure BoIGOpOYHOE cpeanee X , BLIOOPOYHYIO TUCIIEPCHUIO DB, BBEIOOPOYHOE CpEJTHEE KBAPATUIECKOE

2
OTKJIOHCHHE Ge , UCIIPABJICHHYIO JUCIICPCHUIO S" m HCIPaBJIICHHOC CPEAHEC KBAAPATUICCKOC OTKIIOHEHHNE S.

X. 9

13

17

21

25

29

33

37

n. 5

10

19

23

25

19

12

7




0) Iopsinoxk npoBeaeHNs MPOMEKYTOUHON aTTeCTAMM, MOKA3ATEH U KPUTEPUH OLIEHUBAHUS

ITpoMexyTOUYHAsT aTTECTAIMS 10 JUCIUIUTHHE «MaTeMaTHKa» BKITIOYaeT TEOPETHIECKHUE BOITPOCHI,
M03BOJISIFOIIME OIICHUTh YPOBEHb YCBOCHUSI O0YYAIOIIMMHUCS 3HAHUM, U IPAKTUYCCKHE 3aJaHuUS,
BBISIBJISIFOIINE CTETNIEHb CHOPMUPOBAHHOCTH YMEHHUH U BIIaJCHUH, MPOBOAUTCS B hopme sk3amena (1 u 2
ceMecTphl) U B popme 3auera (3 cemectp).

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

IToxa3zatenu u KPUTECPUH OLICHUBAHUS 3K3aMEHa U 3a4eTa ¢ OLIEHKOM:

— Ha OIEHKY «OTJINYHO» — OOYJaOIINICs IEMOHCTPUPYET BBICOKUH YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIINH, BCECTOPOHHEE, CHCTEMAaTHIeCKOe U rTyOoKoe 3HaHHe Y4eOHOTro MaTepHraia, CBOOOJHO
BBITIOHSIET TPAKTHYECKUE 3a/1aHus1, CBOOOJHO OTIEpUPYET 3HAHUSIMH, YMEHHUSAMH, TIPUMEHSET UX B
CUTYAaIUsIX MOBBIIICHHON CIOXHOCTH.

— Ha OLIEHKY «XOPO1I0» — 00yJaroIuiics JeMOHCTPUPYET CPEAHUIN YPOBEHb CHOPMUPOBAHHOCTH
KOMITETCHIIMI: OCHOBHBIE 3HAHUS, YMEHUSI OCBOEHBI, HO JIOMYCKAIOTCsI HE3HAUNTEIbHBIEC OINOKHY,
HETOYHOCTH, 3aTPyIHEHUS IPY aHAINTHYECKUX OIepalusix, HepeHoce 3HaHUI U YMEHUI Ha HOBBIE,
HEeCTaHJIapTHBIE CUTYAIUH.

— Ha OLIEHKY «YIOBJIETBOPUTEJIbHO» — O0YYaIOLINICS AEMOHCTPUPYET IOPOTOBbII YPOBEHB
c(OpMHUPOBAHHOCTH KOMITETCHIIUI: B X0/I¢ KOHTPOJIBHBIX MEPOTIPUATHI JOMYCKAIOTCS OITUOKH,
IPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHUI1, HABBIKOB, 00YYarOLINICS UCTIBITHIBAET
3HAYUTEJIbHBIC 3aTPYAHEHUS [IPU OTIEPUPOBAHUY 3HAHUSAMHI U YMEHHUSAMH NIPH UX EPEHOCE HA HOBBIC
CUTYaIUH.

— Ha OLICHKY «HeY/0BJIETBOPUTEIbHO» — 00YJaIOLIHIACs IEMOHCTPUpYET 3HaHus He Oonee 20%
TEOPETUIECKOT0 MaTepHala, IOMyCKaeT CYIIEeCTBEHHBIE OIIMOKH, HE MOKET MOKa3aTh HHTEIJICKTYallbHbIE
HaBBIKH PEIICHHS TIPOCTHIX 33124 WIIM HE MOJKET IT0Ka3aTh 3HAHHS JIa)Ke Ha YPOBHE BOCIIPOM3BEICHUS U
00BsICHEHHSI THPOPMAITUH.



