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1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

Lenbto OocBOEHHS IUCHUILUIMHBI «MaTemaTHKa» SBISIETCS OpPHEHTalus Ha O0ydeHHe
CTYJICHTOB HCIIOJb30BAHUI0 MAaTEMAaTUYECKHUX METOJOB NPH OCYIIECTBICHUU IPOLIECCOB:
IIPOU3BOJICTBA, Ie€pe-JauM, paclpeneieHus, MpeoOpa3oBaHUs, MPUMEHEHUS W YIIPaBJICHUA
MOTOKAMHU 3JIEKTPUYECKON JHEPruuM W 3JIEMEHTOB, ammnaparoB, YCTPOWCTB, CHUCTEM M HX
KOMIIOHEHTOB, PEATU3YIOUINX BhILIETIEPEUHCICHHBIE MTPOIIECCHI.

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

HucuuiuinHa MaremMaTuka BXOAMT B 00s3aTENbHYIO 4acTh Yy4eOHOro IjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Jns  u3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
cOpMHpOBAaHHbIE B pe3ylbTaTe H3yYEHUs IUCLUIUIMH: «Airedpa M Hayaja aHalu3ay,
«["eomeTpus» B 00bEME MPOrpaMMBbl CpeTHEH HIKOJIBI.

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

TeopeTnueckas MexaHHKa

TeopeTnueckne OCHOBBI 2JIEKTPOTEXHUKU

IIpukiagHas MexaHuka

Maremarnueckue 3aa4un YHEPreTUKU U NpuMeHenrne OBM
MaremaTnueckoe MOACINPOBAHNUE B AIEKTPOIHEPIETUYECKUX CUCTEMAX

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

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbraTte 0cBO€HHS TUCHMILIMHBI (MOayns) «MaremaTHkay 00ydaroUIuiics J0KeH
00Ja/1aTh CIEAYIOUMMU KOMIIETEHIUSMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

OIIK-3 CnocobGeH NpUMEHSTh COOTBETCTBYIOIIMNA (PU3UKO-MAaTEeMaTUUYECKUI ammapaT, METOJIbI
aHaJIM3a M MOJEIUPOBAHUS, TEOPETUUYECKOTO M OSKCIEPUMEHTAIBHOTO MCCIEI0BaHUS MPU
peleHnH NpodecCHOHAIBHBIX 331a4

OIIK-3.1 Hcnonp3yer Meronpl aHanmM3a W MOACIUPOBAaHUSA IpPU  PELICHUU
npodeccHoHaIbHBIX ~ 3a7a4, MOJCJIUPOBAHMM U IPOEKTUPOBAHUU
SHEPrOCUCTEM

OIIK-3.2 CriocobeH NpPUMEHSTh  COOTBETCTBYIOLIMHM  (hH3MKO-MaTeMaTHUYECKHit
ammapar NpH TEOPETHUYECKOM M OKCIIEPUMEHTAIHbHOM HCCIICOBAaHUH B
PELICHUH 33/1a4 YHEProcOepeKeHUs




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mmas TpyJA0€MKOCTh JUCIUIUIMHBI cOCTaBisieT 15 3adueTHbIx equHull 540 akana. 4acoB, B TOM

YUCJIC:

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

— BHeayuTopHas — 6,8 akaJ1. 4acos;

— caMocTosiTenbHas pabora —479,9 akan. 4acos;
— B (hopMe MpakTUIeCKoi moaroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3Kk3aMeny — 21,3 akaj. gac

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

AynuropHas ) =
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
B aKaj. yacax o Bun KOHTPOJIS
Pasnen/ Tema g | (Baxan vacax) S . P Kon
> 3 © | camocTosTenbHON | ycrieBaeMOCTH U
JIACIMTUTHHBI ) [ . | xomnereHuun
o & paboThI IIPOMEKYTOYHOH
1a6. | mpaxt. | € 3 ATTECTAIN
Jlek. < S 11
3aH. | 3aH. | U &
1. Jluneiinas anrebpa
n3yJeHue
JIUTEPATypPhI
COCTaBJICHHE
KOHCIIEKTa
BeimosHeHne KP | koHCymbTanuu mo
Nel «JIuneitnas, | pemenuro KP Nel,
1.1 Matpuusl u JIeHcTBHS BEKTOpHAs IIpOBEpKa PeIIeHHs
05 05 [15,15
HaJl HUIMH. anrebpa u KP Nel
aHanuTH4Yeckas | (4acTh - MaTPUIBI U
TeOMETPHSL. OTIPENICITUTEITH)
Huddepenipans
HOE MCYHCIICHUE
(YHKIMHU OTHOM
1 MEPEMEHHON»
n3yveHune
JIUTEPATYPhI
COCTaBJICHHE
. KOHCYJIbTAIIUH 110
1.2 Cucrembl JIHHEHHBIX KOHCIIEKTa
pemrenuto KP Nel,
anreOpanvaecKux eimonHerne KP
. . MPOBEpPKa PELICHUS
YpPaBHEHHUH. Pemenne Nel «JIuneiinas, KP Nel
CHCTEM JIMHEHHBIX BEKTOpPHAsI N
0,5 0,5 |15,15 p (4acTh - CHCTEMBI
areOpanvecKux anrebpa u N
. JIMHEWHBIX
ypaBHEHHH TIO (opMmynam aHAIUTHYECKAs
anreOpanveckux
Kpawmepa, MaTPUIHBIM TEOMETPHSL. .
YpaBHEHHI)
MeTolI0M, MeTolioM ["aycca. Jubdepennmans Tect
HOE HCYHCIICHUE
(hyHKIUY OTHON
MEPEMEHHON»
Wroro no pazaeny 1 1 30,3
2. BexkrtopHas amrebpa u

AHAJIUTUYCCKAs TrCOMCTPUS




2.1 BexropHas anre0Opa:

U3y4yeHHe
JIUTEPATYPbI
COCTaBJICHUE

KOHCIIEKTa

BeinosiHeHue KP

Nel «JIunetinas,

KOHCYJIbTalluU 11O

N N pemernro KP Nel,
JVHEeWHBle W HeJIHHEeHHbIe BEKTOpHAs
0,5 05 (15,15 IPOBEPKA PEIICHHS
olepalyi HaJ BEKTOPaMH anrebpa u KP Nol
U UX CBOMCTBa. aHATUTHYECKAs -
(gacTpb - BEKTOPBI)
TeOMETPHSL.
Huddepenipans
HOE€ UCUHUCIICHHE
(YHKIMHU OHOM
MIEPEMEHHOID)
U3y4eHHe
JIUTEPaTyphl
COCTaBJICHHE
KOHCIIEKTa KOHCYJIBTAallH IO
BeinosHenue KP | pemenuto KP Nel,
Nel «JIuneiinas, | mpoBepka pemieHHs
2.2 AHanuTHIecKas ’ popepka b
BEKTOpHAs KP Nel
TeOMeTpHs Ha INIOCKOCTH U 05 05 |[15,15
anreOpa u (gactp -
B IIPOCTPAHCTBE
AHATUTHYECKAs aHaIATHIECKast
TeOMETPHSL. TeoMeTpHs)
Huddepenimans TECT
HO€ UCUHCIICHHUE
(YHKIUHU OTHOM
MIEPEMEHHOID)
Hroro no pazneny 1 1 30,3
3. BBenenue B MmaremMaTn4ecKui
aHaNu3
n3yJeHue
JIUTEPATYpPbI
COCTaBJICHHE
Komcerexra KOHCYJIBTAIUH 10
BobinosiHeHne KP 4
o pemenuto KP Nel,
Nel «JIunetinas,
3.1 Mpenen u BeKTODHAS IIPOBEpKa PeIICHHs
HENPepbIBHOCTh  (PYHKIUH 0,5 0,5 [15,15 are 6pa " KP Nel
OJIHOM mepeMeHHOI aHaHI/ITI/IE)IeCKaSI (dactp - mpenen u
HETIPEPHIBHOCTH
TeOMETPHSL. -
Huddepenipans y
HOE UCUHCIIEHHUE
(YHKIUHU OTHOM
MEPEMEHHON»
n3yveHune
JIUTEPATYPhI
COCTaBJICHHE
3.2 Onpenesnenue
MPOU3BOJHOW (YHKIHU B Komerekra KOHCYJIbTAIUH IO
qulce Juddepeniman semorenie KP pewenuto KP Nel
) Nel «JIunetinasi, o
GyHKIHY. BOKTODHAS IIPOBEPKA PeIICHHs
TeoMeTpuueckuii u 0,5 05 |15,15 p KP Nel
o anrebpa u
MeXaHUYEeCKHI CMBICT (gacts -
. aHAIUTHYECKAs
MPOU3BOTHOM. IpaBuna reoMeTpHs MIPOM3BOIHAS
U epeHIInpOBaHUS u T depeHimans (GyHKLUN)

Ta6J'II/IIIa IMPOU3BOAHBIX

HOE UCYHCIICHHUE
(hyHKIIUY OTHON
MEPEMEHHON»




3.3 Juddepenuposanue
HESIBHO W ITApaMETPHICCKH

U3y4yeHHe
JIUTEPATYPbI
COCTaBJICHUE

KOHCIIEKTa

BeinosiHeHue KP

Nel «JIunetinas,

KOHCYJBTAallUH 10
pemennto KP Nel,
IIPOBEPKA PEeIICHHS

3aJIJaHHBIX (hyHKUUH. 0,5 05 |151 BEKTOpHAA KP Nel
Jlorapudmuueckoe anrcopa (gacts -
muddepeHnnpoBaHie AHAMTHITICCKAA MIPOM3BOIHAS
reoMeTpHusl.
Huddepenipans i)
HOE UCUHUCIICHUE
GbyHKIMU OTHOM
MEPEMEHHOM»
u3ydyeHue
JIUTEPaTyphl
COCTaBJICHUE
KOHCIIEKTa KOHCYJIBTAallH IO
BeinosHenue KP | pemenuto KP Nel,
34 Hccnenoranue Nel «JIuneitnasi, | mpoBepka perieHus
(GyHKIMH ¢ MTOMOIIBIO 05 05 151 BEKTOpHAs KP Nel
U QepeHInaIbHOTO ' ' ' anreOpa u (gactp -
WCUYHCITCHHS AHATUTHYECKAs HccIeJOBaHNe
TEOMETPHS. GbyHKIMN)
Huddepenimans TECT
HO€ UCUHCIICHHUE
(YHKIUHU OTHOM
MIEPEMEHHOID)
Hroro no pazneny 2 2 60,5
4, Dx3aMeH
4.1 Dx3ameH
Hroro mo pazneny
5. HHrerpanbHOEe HUCUHCIEHUE
(YHKIMU OTHOHN TepeMeHHO
n3yveHue
JUTEPATYpPbI
COCTaBJICHHE
KOHCIIEKTa
51 Hep3006pua3ﬂa$1 " BoinosiHeHne KP | pemenuro KP Ne2,
HeoTpeeIeHHbIH
Ne2 IIPOBEPKA PELIECHUS
UHTErpall. OcHOBHBIE "
TIOHSATHSI, CBOWCTRBA, 1 2 21,1 thonp CACIICHHbL KP Ne2
1 MHTErpal. (uacts -
TabnuLa HWHTETPAJIOB. N N
OCHOBHALE METOJIbI OmnpeneneHHblid | HeonpeaeneHHbIH
UHTETpaJl U €T0 UHTETrpal)
WHTETPUPOBAHUSI.
TIPUIIOKECHUSL.
OyHKIUN
HECKOJIBKHX
MepEeMEHHBIX"
U3y4yeHHe
JUTEPATYPbI
5.2 OmnpeneneHHbIH COCTaBJIEHHE
MHTETPAIL: OCHOBHBIE KOHCIIEKTa pemennto KP Ne2,
TIOHSITHS, CBOJCTBa, BeimosHeHne KP | mpoBepka pemenus
¢dopmyna Ne2 KP Ne2
HrroTona-JlelibHuna, 1 1 272 "Heomnpenenennsl (dactsb -
METOJbl HMHTErPUPOBAHUS. ' 1 uHTErpal. OMpeieNIeHHbIH
Tpunoxenust OnpeneneHHbIH WHTETpal, ero
OIIPEAEIEHHOT0 MHTETpana. UHTETPaJl U €T0 TIPUJIOKEHHS )
HecoGcTBeHHBIC TIPUJIOIKECHUSL. TecT
HHTETPAJIBL. DyHKIMH
HECKOJIbKUX
MepeMeHHBIX"
Wroro no pazneny 2 3 48,3




6. Juddepenuupoanue

(hyHKUIMU HECKOJIbKUX
HepEeMEHHBIX
n3yvdeHune
JIUTEPATYypPbI
6.1 OyHKIHMH HECKOJIBKHX COCT;)BJ'Iey}?I/Ie
MIEPEMEHHBIX:  OCHOBHBIE COHCIICKTa
TIOHSTHUS YacTHEIE
> eimonHerne KP | pemennro KP Ne2,
MIPOM3BOIHBIE,
Ne2 MIPOBEpPKA PELICHUS
mudpdepennunan. YacTHbie "
Heonpenenennst KP No2
MIPOHM3BO/IHBIC BBICIIIMX 2 21,2 "
1 MHTETpal. (uactsb - GyHKIUU
nopsinkoB.  IlpousBoxHas .
OmnpeneneHHbIH HECKOJIBKHX
o HaIpaBJICHHIO,
HHTETrpall ¥ ero TIEPEMEHHBIX )
TpajMeHT. DKcTpeMyM A
¢byHKIMN IBYX Dy
MIEPEMEHHBIX. HECKOIBKHX
HepeMeHHBbIX"
n3yJdeHne
JIUTEPATYpPhI
COCTaBJICHHE
KOHCIIEKTa
pemennto KP Ne2,
N BoinosiHeHne KP
6.2 JlBoiiHOH wuWHTErpa: N2 NpOBEpPKa PELICHUS
OCHOBHBIC TTOHATHSA, "Heorr e_neneHHH KP Ne2
CBOMCTBA, BEIYHMCIICHHUE. 1 27,2 i HSTG an ("4acTh - TBOMHOM
IIpunoxenns JIBOITHOTO On enenrgz{m;lﬁ HWHTETpal, ero
WHTeTpaa HHS erpa u ero TIPUIIOKEHUS )
TECT
TIPUIIOKEHUSL.
OyHKINU
HECKOJIBKHX
HepeMeHHbIX"
HWroro no pazaeny 3 48,4
7. 3a4eT ¢ OLEHKOM’
7.1 3aueT c oueHKOH
Hroro mo pazneny
Hroro 3a cemectp 10 |217,8 JK3aMeEH,3a0
8. JuddepennuansHbie
ypaBHEHHS
8.1 OOBIKHOBEHHBIE CaMOCTOSITEIIbHOE
muddepeHaibHbIe U3y4eHHe
ypaBHEHHS IIEPBOTO JIUTEPATyPhI KOHCYJIbTAIIUH 110
TopsiaKa. Mertoast COCTaBJICHHE pemrenuio KP Ne3
penIeHust KOHCIIEKTa NPOBEPKA PELICHUS
T depeHInaTBEHBIX 1 44 | Bemonnenue KP KP Ne3
YpaBHEHUU TIEPBOTO No3 (gacTsp -
MOPAJIKA. "Muddepentmans | tndpdepeHunanrsHbie
JuddepeHnpanpHbie HBIC YPaBHEHUSI. YpaBHEHHS)
YPaBHEHHUS BBICIIIAX Psner. Teopus
MOPSZIKOB, JOMYCKAaIoIIne BEpOSATHOCTEN"
. CaMOCTOSITENIbHOE
8.2 Jluneiinbie .
i hepeHnraIbHbIe HHTZ ATVDLL KOHCYJIbTallUH 110
ypaBHEHHUs N-TO MOpsIKA. COCTJ)BHG}E% pemennio KP Ne3
JluneiiHple  OIHOPOJHBIE COHCIEKTa IIPOBEPKA PEIICHHS
nppepenanbube KP Ne3
Audepen 1 44 | Beimonnenue KP
YpaBHEHHSI C MIOCTOSTHHBIMHU N3 (gacts -
ko3 PurmenTamu. - udppepeHInanbLHbIC
(Mu) " "Nuddepenuuans A epen
JluneliHble HEOIHOPOIHBIE ypaBHEHHS)
HBIC YpaBHEHUSI.
muddepeHInanbHbIe Pstot. Teopus TECT
ABHECHMSI. ) .
yp BepoOSITHOCTEH"
Hroro no pazaeny 2 88

9. Paner




CaMOCTOSATECIIBHOC

u3ydyeHue
JUTEPATYypPbI
9.1  UYucnoBble  psBL. COCTZ?BJIeyIfI/Ie KOHCYJIbTAIIUH 110
IIpu3naku CXOUMOCTH KOHCIICKTA pemrenuto KP Ne3
3HAKOTIOJIOKUTEIbHBIX MIPOBEpPKa PELICHUs
1 1 45 | Bemonnenne KP posepia p
YHUCIIOBBIX pANOB. Ne3 KP Ne3
3HaKOUYEPETYIOIINECS "Tudbe _eHL[I/IaJ'IL ("9acTh - YUCTIOBBIC
psnbl, npusHak JleiiOHuma. P psizbI)
HBIC YPaBHEHHS.
Psiner. Teopust
BeposTHOCTEH"
CaMOCTOSITEIbHOE
U3y4yeHHe
JIUTEPATYypPhI KOHCYJIbTAllUH 110
9.2 CreneHHble psabl. Psin COCTaBJICHHE pemeruto KP Ne3
Teitnopa. Paznoxxenue KOHCIIGKTa MIPOBEpPKA PELICHUS
(yHKIMH B CTEIEHHBIE 1 1 45 | Bemonnenue KP KP Ne3
PAObL IIpunoxenns Ne3 ("4acTp - cTereHHbIe
CTENEHHBIX PAJOB. "Muddepenunans PsLIBI)
HBIC YPaBHEHHUS. TeCcT
Psne1. Teopus
BepoOSTHOCTEH"
Hroro no pazneny 2 2 90
10. Teopust BeposTHOCTEH U
MaTeMaTH4yecKas CTATUCTHKA
CaMOCTOSITEIbHOE
10.1 Kombunaropuka.
. U3y4yeHHe
Crnyuaiinble COOBITHSL.
. JIUTEPATYpPhI
BeposarHocTh  citydaiiHoro COCTABIIOHITE KOHCYJIbTAlluH 110
COOBITHSL. TeopeMsl KOHCIIEKTA pemenuto KP Ne3
CIIOXKEHUS M YMHOXEHHS IpOBEpPKa peIeHUs
o y 1 2 40,1 | Bemomauenne KP POBCpKa p
BeposTHOocTel.  Dopmyna No3 KP Ne3
MOJHOHI BEPOATHOCTH. "Tndde _eHI.[I/IaHI: (gacthb - ciayuaiiHble
IloBTOpHBIE HE3aBUCHMBIE p COOBITHSA)
HBIC YPABHEHHS.
UCTIBITaHUS, dhopmyna
Papsl. Teopus
Bbepnymnu. o
BEPOATHOCTEH
CaMOCTOSITENIbHOE
. u3ydeHue
10.2 CnyuaitHas BenM4MHA Y
JIUTEPATypPbI KOHCYJIbTAllUH 110
U 3aKOH €€ pacIpe/iesICHusI.
COCTAaBJIEHHE pemennto KP Ne3
MaremaTtnueckoe
OXKHMJaHUE U JUCIICpCUs KOHCIICKTaA TIIPOBEPKA pEUICHU
N p 1 2 44 | Beimonnenue KP KP Ne3
ciryyaitHOI BEJIMYHHBI. .
Moa u MemaHa Ne3 (dacTs - cmyJaitHbie
. n
. uddepenunans BEJIMYHHBI
Hopmanbhsrii 3aKO0H Hudeper )
HbIC YPaBHEHHUS. TecT
pacripeqeneHusl.
Psne1. Teopust
BeposSTHOCTEH"
Wroro no pazaeny 2 4 84,1
11. Dx3ameH
11.1 Dx3amen
Wroro no pazneny
Wroro 3a cemectp 6 8 262,1 9K3aMeH
3a4eT C OLICHKOM
HToro no gucLUIINHE 14 18 479,9 ’

OK3aMCH




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a IPEAYCMaTPUBAET UCIIOIb30BaHKUE B y4eOHOM
nporecce AaKTUBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEJACHHS 3aHATHH B COYETAaHUH C
BHEAYJIMTOPHON paboToil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
obyuaromuxcs. Cornmacao n. 34 Tlopsigka opraHW3alliil M OCYIIECTBICHHS JCSATCIBHOCTH IO
o0Opa3oBaTelbHBIM IporpamMmam OakanaBpuaTa Beiciiero odpazoBanus (yTB. mpukazom MOuH
P® ot 05.04.2017 r. Ne 301), npu npo-BeACHUH YUEOHBIX 3aHATUI 00CCIICUNBACTCS PA3BUTHE Y
00y4aromuxcsi HaBBIKOB KOMaHAHON pabOThl, MEXKINYHOCTHOM KOMMYHHUKAIUH, NPUHSATHS
peLIeHH, JUACPCKUX KadyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodeccuoHaNbHOM AESITeTbHOCTH BBIITYCKHUKOB U TOTPeOHOCTEH paboToAaTenei.

BriOupas Ty wim MHYIO0 TEXHOJOTHIO paboThl C 00yUYaIOIMMUCS, HEOOXOMMO UMETh B
BUJY, YTO HauOombiiero 3gpdexra oT ee MPUMEHEHUS MOXXKHO JOCTUYb, €CJIU YYUTHIBATH LIEIU
o0Opa3oBaHMs, HA peaM3alUI0 KOTOPHIX JOJKHA OBITH HAaIlpaBJieHAa W30upaeMas TEXHOJOTHS,
coJiep’kaHue, KOTOPOe MPEACTOUT MepeaTh 00YyJaroIMMCs C €€ IIOMOIIBIO, a TAKXKe YCIOBHUS, B
KOTOPBIX OHA OYJIET UCIIOIb30BaThCSI.

B nameit paboTte MbI HCIIONIB3YEM CIIEAYIOLIEE.

1. TpamunuonHsle oOpa3oBaTeNbHbIE TEXHOJIOTHH. OpraHu3anus 00pa30BaTEIHLHOTO
mpouecca, MOpeanojiaraeT MNPsSMYI0 TPaHCIALUIO 3HAHUW OT MpernojaBaTelis K CTYACHTY
(MIpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MIUIIOCTPATUBHBIX METOJIOB OOy4YeHUS).
YueOHasi AeSITeNbHOCTh CTYIEHTAa HOCUT B TAaKMX YCIOBHSX, KaK MPaBHUIO, PEMPOAYKTHUBHBII
XapakTep.

®opmbl yueOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBaTEeIbHOE H3JIOKEHHE Marephaia B
JTUCITUILIMHAPHOMN JIOTUKE, OCYIIECTBIIIEMOE MTPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU.

- IPAKTUYECKOE 3aHATHE, IIOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
IPE-JI0KEHHOMY aJIFOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoIEcC TOCTPOSH B
COOTBETCTBUU C aJITOPUTMOM IIO3TAIHOTO PEIICHUS MPOOJEMHOW 3aJaydl WM BBITOJHEHUS
yueObHoro 3azanus. [Ipo-ekT mpeamonaraeT  COBMECTHYIO  y4yeOHO-TO3HaBaTEIbHYIO
JeSTeNIbHOCTh TPYIIbI CTYACHTOB, HAalpaBICHHYIO Ha BBIPAOOTKY KOHIIENLMHU, YCTAaHOBIIEHUE
neneit u 3ajad, opMyIupOBKY 0KHJae-MbIX pe3yJIbTaTOB, ONPee/IeHHe MPUHIIUIIOB U METOUK
pelleHHs TOCTaBICHHBIX 3a/ay, IUIAaHUPOBAa-HUE XoJa paloThl, MOUCK JIOCTYINHBIX U
ONTUMAJIBHBIX PECYPCOB, MOATANHYIO peau3aliio IUlaHa pa-00Tkl, MPE3EHTALMIO Pe3yIbTaToOB
paboThl, X OcMbIcIeHHE U pediekcuto. [IpruMeHseTcs B OCHOBHOM /IS Iepexo/ia KOMIETEHLIUN
Ha YPOBEHb BIIA/ICHUS.

OcCHOBHBbIE TUIIBI IPUMEHSEMbIX HAMU B 00pa30BaTEIbHOM JIEATEIbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpubImkeHa K ¢opMmaTy Hay4dHOTO
UCClIeIoBaHMs (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbl, ONpEJeIeHHe Hay4HOH MpoOseMsbl,
npeaMera M oObeKTa MC-CIeOBaHMs, Leleld M 3a1ad, METOJ0B, MCTOYHHKOB, BBIIIBUKECHUE
TUTIOTE3bI, 0000IIeHNEe Pe3yIbTa-TOB, BBIBOJIbI, 0003HAaUYEHHWE HOBBIX MpobsieM). PesympraTom
ABJIsIeTCs yueOHast KapTa [0 MOIYII0 Hatleil 00pa30BaTeIbHON MPOTrPaMMBI.

TBOpYECKHIT TPOEKT, MNPEANOJaramliii B OTJIWYHAE OT MPEIbIAYIIEro, KOHEYHBIN
IPOAYKT B CIEIYIOUIMX BapHaHTaxX — razera K UCTOPUYECKH 3HAUMMOMY «MaTeMaTHYECKOMY»
coObITHIO (TIpa3-HUK yKucha «[Iu» u T.1.); «MaTeMaTH4ecKas» OTKPBITKA (CBOET0 poja yueOHas
KapTa, TOJIbKO Heop-MaibHO, KpaCOYHO o(popMIIeHHAs; BUACOPOJIUK «S Haydy Bac pemarsb ...»
U T.II.

WHpopMallMOHHBIM MpPOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENIBHOCTE C  SIPKO
BBIPQXCHHOW  3B-PUCTUYECKOM HANpaBICHHOCThIO (MIOMCK, OTOOp MW  CHUCTeMaTH3alus
UHPOPMALIUU O KAKOM-TO 00BEK-Te, 03HAKOMJICHHE YYAaCTHUKOB MIPOEKTa C 3TOW HH(pOpMaIHeH,
ee aHan3 1 00001IeHre 1, HAKOHEII, PE3SHTAIUS 110 MPAKTHIECKOMY TIPHIIOKEHHIO).



4. HWudpopMaMOHHO-KOMMYHUKAIIMOHHBIE —00pa3oBaTelbHbIe TEeXHOJNOTHH. OpraHu3anus
00pa-30BaTeIbHOIO Mpoliecca ¢ NPUMEHEHHEM CIELUAIN3UPOBAHHBIX MPOIPAMMHBIX Cpel U

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

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

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

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITIHHBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypAa:

[Iunayes B. C. Breicmas maremaruka: y4yeOnuk / B.C. IllunageB. — Mockaa:
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 . — Pexum jgoctyma: JjIsi aBTOPHS3.
M0JIb30BaTENECH.

2. Maremaruka: yue0. nocooue / FO.M. lanunos, JI.H. Xyp6enxko, I'.A. Huxonosa, H.B.
Hukonosa, C.H. Hypuesa; non pex. JI.H. Xyp6enxo, I'.A. HukonoBoit. — MockBa: UHOPA-M,
2019. — 496 c. — (Bricmee ob6pazoBanue: bakanaspuar). - ISBN 978-5-16-102130-9. - Tekcr:
anektponHbid. - URL: https://new.znanium.com/catalog/product/989799 . — Pexxum moctyma:
JUIS1 aBTOPU3. MOJIb30BATEIICH.

0) JlonostHuTEIbHAS JIUTEPATYpA:

Maremaruka B mpuMepax u 3agadax: yue6. mocodue / O.M. Jlerrsapesa, JI.H. XKypOenko,
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 mocTyma: s aBTOPHS3.
IIOJIb30BaTENEN.

2. Jlanko I1.E. Beicmiast MmaremMaTrka B yrpakHeHHsIX  3a1adax. (B 2-x wactsax) [Tekct] /
I1. E. lanko, A. I'. ITlonos, T. SI. KoxxeBuukoBa. - M.: Breicmas mkona, 1986-2009. ISBN:
978-5-488-02201-0. - 60ree 1000 mT.

3. IlIunaues B. C. 3agaynuk mo Beiciiel matemaruke: yue6. mocodue / B.C. [llunaues. —
10-e m3x., crepeotrn. — MockBa: UHOPA-M, 2020. — 304 c¢. — (Bsicmiee oOpa3oBanme). -
ISBN 978-5-16-101831-6. — TexkcrT: AIIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456

4. AuucumoB A. JI. Marpunbl. Onpenenutenu. CUCTEMBI THHEHHBIX anreOpandecKux
ypaBHEHHMI [ DIIEKTPOHHBIH pecypc]: yueoHoe mocooue / A. JI. Auucumos, T. A.

Bbonnapenko, I'. A. KameneBa; MI'TY. - Marauroropck: 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 . - MakpooonekT. - ISBN 978-5-9967-1000-3.

5. byrpos, . C. Beicmas wmaremaTuka. 3aJauyHUK : YydeOHOe Mocodue s
akagemudeckoro Oakanaspuara / 5. C. Byrpos, C. M. Hukonbckuii. — Mocksa : M31arenbetBo
FOpaiit, 2019. — 192 c. — (bakanaBp. Akanemuueckuit kypc). — ISBN 978-5-9916-7568-0. —
URL : https://urait.ru/bcode/433433 — Peskum qOCTyIA: [T aBTOPHU3. ITOJIL30BATENCH.



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
pecype] : yue6HOoe mocooue / 3. C. AxmanoBa ; MI'TY. - Marauroropck : MI'TY, 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 [DnekTponHsii pecypce] : npaktukym / T. I'. Ky3una, O. C.
Annpocen-ko, T. B. Mopo3OBa O. B. IlerpoBa; MI'TY. - Maruurtoropck, 2010. - 114 c. : un.,
TaoJI. Pexum JIOCTYTIA:
https.//maqtu.lnformsvstema.ru/uploader/flIeUpIoad?name—313.pdf&showzdcataloques/1/10689
18/313.pdf&view=true . - MakpooOBEKT.

3. AaucumoB A. JI. Matpunpel. Onpenenurenu. CUCTeMbl JTMHEHHBIX aareOpanvecKux
ypaBHeHHMI [ DeKTpoHHbBIN pecypc] : yueoHoe nocobue / A. JI. Auucumos, T. A. bornapenko, I'.
A. Kamenesa ; MI'TVY. - Maruutoropck : MI'TVY, 2017. - 1 snektpon. onT. auck (CD-ROM). -
Pexum JIOCTyTIA:
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 QYHKIHH OJIHOM IEpeMEeHHOM
[DnexTponHbIi pe-cype] : yueOHoe nocobue / T. A. Boumgapenko ; MI'TY. - MaruuToropek :
MI'TY, 2017. - 1 onek-tpon. ont. guck (CD-ROM). - Pexum gocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138
511/3342.pdf&view=true . - MakpoooOsekr. - ISBN 978-5-59967-1001-0.

5. Bymeruea C. B. MaremaTtuka: mnpeaensl UM HENPEPHIBHOCTh (DYHKIWUU OIHOU
nepemeHHoOi. [IpakTu-KyMm [ DnekTpoHHbI pecypc] : yueonoe mocodue / C. B. Bynbruesa ; MI'TY.
- Marnuroropck : 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 . - Makpooowekr. - ISBN 978-5-59967-1002-7.

6. beikoBa M. B. [luddepenunansubie ypaBHEeHUs [DIEKTPOHHBINA pecypc] : yueOHoe
nocobue / M. B. BrikoBa, H. A. Kacora, H. W. Kumaiikuna. - Marautoropck : MI'TY, 2012. - 1
3JIEKTPOH. 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 MaTEMaTHYECKOTO aHalIM3a [ DIEKTPOHHBIN pecypc] | yueOHoe
nocodue. Y. 1. luddeperunanpuoe ucurcienne GpyHkiun oauoi nepemennoit / JI. A. M3ocoga,
JI. A. T'paueBa ; MI'TY. - Marauroropck : MI'TVY, 2015. - 1 anekrpos. ont. nuck (CD-ROM). -
Pexum JoCcTyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123
913/1400.pdf&view=true . - MakpoOOBEKT.

8. Koporenkass B. A. OyHKINM HECKONBKHX IMEPEMEHHBIX [DIEKTPOHHBIA pecypc]| :
yuebHoe ocobue / B. A. Koporerkas, 0. A. U3Bekos ; MI'TY. - Marautoropck : MI'TVY, 2015. -
1 AJIEKTPOH. OIIT. TIICK (CD-ROM). - Pexum JIOCTyTIa!
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121
202/1164.pdf&view=true . - MakpooOBEKT.

9. Teopus BepOsSTHOCTEN U MaTeMaTHUYECKasl CTATHUCTUKA: DJICKTPOHHOE yueOHOe ocodue
U TpaKTH-KyM ¢ JabopaTtopHbiMH pabotamu [Inektponubid pecypc] / A. B. Hsocos, JI. A.
N3ocoBa, JI. A. I'pauesa, E. M. FyrHHa - Maruutoropck : MI'TY, 2013. - 1 35eKTpoH. ONT. AUCK
(CD-ROM). Pe-xum JOCTyMa:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)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) [IporpammHuoe obecnieuenne u UHTEepHET-pecypcenb:

IIporpammHoe o0ecnneuenmne

Haumenoanue [10 Ne norosopa Cpox neicTBus JIMLEH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB000JIHO pacnpoctpansemoe [10 0OCCCPOUHO

Adobe Reader cB000HO pacnpocrpansemoe I10 0eCccpoUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchlLIKa

Nudopmannonnas cucremMa - EnuHoe OKHO JOCTyma K URL: http://window.edu.ru/
HH(pOPMAIMOHHBIM pecypcam
HannonaneHas HH(OPMAaLIMOHHO-aHAIUTHYECKAs!
cucrema — Poccuiickuii MHAEKC HayYHOTO UTUPOBAHUS
(PUHII)
DnexkTpoHHas 0aza nepuoanveckux u3maanuii East View
Information Services, OO0 «MIBUC»

9 MaTepuaJIbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

URL:
https://elibrary.ru/project_risc.asp

https://dlib.eastview.com/

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOG obOecrieueHue JUCHUIIIIMHBI BKIIFOYACT:

Jlekunonnas ayaurtopusi, 2112 MynbTuMeauiiHBIE CpEICTBA XpaHEHHA, MEpenadd U
IpeICTaBICHUS HHPOPMAIUU

Kommbrotepubiit kinacc, 372 a IlepcoHanbHbie KommbioTepbl ¢ maketom MSOffice,
Mathcad, Mathlab u Berxomom B MHTepHET

AyIuTOpUN JIJIST CAMOCTOSTEIHHONW Pa0OTHI: KOMITBIOTEPHBIC KJIACCHI; YUTAIBHBIC 3aJTbI
oubmuoreku IlepconanbHble KoMmbioTepbl ¢ makerom MSOffice, Bei-xomom B MHTepHET 1 ¢
JIOCTVIIOM B 3JIEKTDOHHVIO HH(MDODPMAIIMOHHO-00Da30BaTEILHVIO CDENY VHUBEDCHUTETA



Ipuioxenne 1

6 Y4eOHO-MeTOAHYeCKoe o0ecledyeHne CaMOCTOATEeIbHOMH PadoThl 00y4yalommXxcs
[lo pucnumimHe «MaremaTuka» HpPEeAyCMOTpPEHA BHEAyIUTOpPHAs CaMOCTOATENbHas paboTa
oOyyarolmuxcs, MNpoBOAUMAs B BHJE CaMOCTOSTEIbHOIO M3Y4CHHs JIMTEpATypsl U
UH()OPMALIMOHHBIX PECYPCOB, a TAK)K€ B BHJE PEIICHHs THUIIOBBIX 3a7ad IPHU BbINOJHEHUU
KOHTPOJIbHBIX PabOT.

Ilpumepnivie konmponvnvie padomot (KP):
Koutpoabnasi padora Nel
3aganue 1.
Pemute cuctemy Tpems ciocobamMu: a) MaTPUYHEIM criocoooM; 0) o hopmynam Kpamepa; B) meTogom
T'aycca

X—2y—-32=3,
3X+y-2z=9,
2X -3y +5z=-4.

3aganue 2.

1) Haiiaure yron Mex1y BekTopaMu @ u b, ecnm @ = (2; —1), b = (— 2 2).

[MToctpoiite maHHBIE BEKTOPBI B ccTeMe KoopauHat OXy, a Takxke BEKTOPBI, n300pakaromue: 2a + b,
a-3b.

2) VKaxuTe Cpead HIDKCIPHBEACHHBIX BEKTOPOB OPTOTOHAJbHBIC, KOJUIMHEApHbIC, a TaKKe

KOMIUIaHAPHBIE: @ = (— 3-1 4), b= (2;-2;2), C= (2; %; —gj, d= (7;11,8). Beruucnure

IUIOIA (b IapajljieiorpaMma, MOCTPOEHHOro Ha BekTopax b u C.
3aganme 3.

Hanucats ypasuenue npsmoii AB , eciin A(— 1 2 3), B(— 1 2;—1). BBIUKCIIUTE PACCTOSHUE OT TOUKH

A 5TOM NpsAMOH 10 IIIOCKOCTH, NPOXOAIIEH uepe3 TouKy B, neprneHIuKyasipHO BEKTOPY N (O;-3; 9) .
3aganue 4.

IpuBeMTE K KAHOHMYECKOMY BHIY ¥ IOCTpOiiTe KpiByio X° —4X+2y> —4y =0

3ananue S.

Brraucnute npeaenst:

1+4x—x* . 3x-arcsin2x . J2x-1-+5
— =~ .5 lim=—""""5) |lim .

B)

a) lim

b I b
x> X + 3x% + 2x* x-0 COSX — COS® X x—3 x—3
3aganmue 6.
d? 2 X =ctg2t,
Haiigure — u —Z Ui QYHKIMH: a) ) = e 0 9 .
dx  dx y = In(sin 2t).
3aganmue 7.
. . 2x—1 .
CocraBbTe ypaBHEHHUE KACATENbHON K KPHBOH: ) =—; 2 BTOUKe X,=-1.  Ilocrpoiire kpuByIo 1
X —_

KacaTeJIbHYIO K HEM.
KonTpoabnas padora Ne2
1. Bemuncaure HEOIPEACIICHHBIC NMHTETPAJIbI

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

VBX + X2

2. Borumcnute onpeneneHHbIe HHTETPAabl



1 2
1-sin2x)dx: 2) [ZX_dx: 3
(-sinaxfax; ) [ 5 ) I%/T

3. Haiigure miomaau (uryp, OrpaHWYCHHBIX JHHUSAMH. B 3amade (0) mpu MOCTPOCHUW JUHHUU

1)

ot— |3y

BOCHOHLSyﬁTeCL Ta6JII/IHGI>'I Ba)KHEHMIITHX KPHBBIX B HOﬂﬂpHOﬁ CUCTCMC KOOpAWHAT:

a) Xy =6, x+y—-7=0; 6) p°=2C0S2¢.
. . x=2\/§cost, 2
4. Halinure nuHy AyTd KPUBOH 0<t<Zr
y = 24/25sint, 3

5. Haiitu 006€M Tena, 06pa3oBaHHOTO BpalieHueM BOkpyT oc OY  (purypsl, orpaHIdeHHON JTHHUASIMU:
X2+y2—4y=0, y=\/§~x (ys\/§-x)

6. BbUMCINTL HECOOCTBEHHBIM MHTErPAl WK YCTAHOBHUTH €10 PACXOAUMOCTD:
% 4
x dx
0 jx3exdx; 2) I—Z
0 23/(4—x)
7. Haiizure n nocrpouts oGmacts ompenenenns Qymkima  Z = In(4—x? — y?) —arcsin(2 - y).

8. Haiigure yacTHble TPOM3BOJAHBIC TIEPBOIO MOPAAKA (QYHKIHHU:
+y

z=3xy® —sin(x® +y) + X

9. Haiitu HanMeHbluee W HauboNbllee 3HAaucHHe CyHKMH Z =X —Xy+2y>+2y+1
B obmactru D: Xx+y=-5 x=0; y=0.
Kountpoabnast pa6ora Ne3
1. Pewmmre nuddepeHImanbHbIe YpaBHEHHS IEPBOil CTENEHH

A) xy' -4y —x2Jy =0.
B) y’sinx =y Iny, y(%) =e
B)x(y* —=1)dx + y(x* —=1)dy = 0.

2. Pemmwre nmuHeliHble HEOTHOPOAHBIE AU DhepeHInaTbHOEe YPaBHEHUE C TIOCTOSHHBIMH
ko3 urmenTamu

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

3. Pemmrte ogHOpOAHYIO cUcTeMy MU depeHIHaTbHBIX YPaBHEHH:
x'=6x—y,
Vi=x+4y.

4. B ypue 12 mapoB. Cpenu 3tux mapoB 3 6enbix 1 9 uepHbix. KakoBa BepoSITHOCTh TOTO, YTO HAyady
BBIHYTBIN IIap OKa)KeTCs OebIM?

5. B paanoctymuu Tpu Mukpodona. s Kax10oro U3 NepBbIX ABYX MUKPO(GOHOB BEPOSITHOCTE TOTO, YTO
OH BKJIIOYEH B JaHHBIM MoMeHT, paBHa 0,45, a s tperbero — 0,9. Haiitu BeposTHOCTH TOTO, 4TO B
JTAHHBII MOMEHT BKJIFOUYEHBI 2 MUKpO(OHA.

6. B mpomaxe nmeroTcs Oenble 1 KOPUYHEBBIE SilIa B COOTHOLICHUH 2:3, mpuueM mpou3BoiacTBo 60%
Oenbix U 71% KOpUYHEBBIX WL JATHPYETCS AHEM, MPEIICCTBYIOIINM THIO MPOAAXKH, a OCTAIbHBIC



10.

Aia JaTupyrorcss Oojiee paHHUMH 4Hcinamu. [lokymartenb 3aka3blBaeT fiIA, JaTUPYEMbIE THEM,
NPEAIIECTBYIONIMM JTHIO TPOJAXKH, HE3aBUCHMO OT WX IBeTa. KakoBa BEpOSTHOCTH TOTO, YTO €My
NPOJAAyT PELIETKY OeNbIX Aul?

TenedonHas ceTb yupexaeHus obciyxuBaer 200 aboHeHTOB. BeposTHOCTH TOTO, YTO B TEUCHHE
MHHYTBI BHYTPH 3TOH CETH KTO-TO KOMY-TO ITO3BOHHT, paBHa 0,7. KakoBa BepOsTHOCTH TOTO, YTO B
TE€YeHHEe MUHYTHI OyJeT 5 3B0HKOB? KakoBa BEpOATHOCTB TOTO, UTO B T€UCHHE MUHYTHI OyIeT He Ooee
5 3BoHKOB? HaliTh HauBeposITHEWIIIEe YHCIIO 3BOHKOB B TEUCHHE MUHYTEI.

3amaH psia pacrpeiesieHus ciaydaiHod BenuuuHbl X. Haiitu maTemaTudeckoe OXXHIaHHE,
JUCIIEPCHUIO U CpeJiHEee KBaJpaTuieckoe oTkioHeHue. [locTponts QpyHKIINIO pacnpeaesieHus.
X 4 6 10 12

P 0.3 0.2 0.2 0.3
Jiist HenpepBIBHOM CITy4aifHOM BeTMYMHBI 3a/1aHa GyHKLuUs pacpenenenus F (X) Tpebyercs

HaAWTH INIOTHOCTh paciupeaciCHus f(X), MaTEMATUYCCKOC OXKHUAAaHHUEC, TUCIICPCHUIO, CPEAHEEC

KBaJIpAaTHUECKOE OTKJIOHEHUE. BBIYMCIUTH BEPOSITHOCTH TOTO, YTO OTKJIOHEHHUE CIy4YailHOU
BEJIMYMHBI OT €€ MaTeMaTHYecKOro OKUAAaHUs OyAeT He Oosee CpeqHEero KBaJpaTudecKoro
otkioHeHus. [Toctpouts rpadux GyHKITHIA.

0 x<0
-(1-cos2x) , 0<x<=
1 L

F(x) =

N |-

T
X>—

3aKOH PAaCIpe/IeNeH s CHCTEMBI IMCKPETHBIX clydaitibix Bemuaun (X,Y) 3a1an TaGuueii.
Haiitn ko>pduumenT Koppensuuu I, W BEPOATHOCTH MOMAJAHUs CIYYaiHOH BEIMYHHBI

(X,Y) BoGnacts D.

X 0 2 4 6

0.05

0.03

0.06

0.05

0.07

0.10

0.20

0.06

0.08

0.07

0.09

0.14

0
2
4
D

={0<x<4;1<y<4}




7 OneHOYHbBIE CPeICTBA ISl IPOBEIeHHsI POMEKYTOYHOM aTTecTallul

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

Ipuiaoxenue 2

CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLINU

[Tnanupyemsle pe3yapTaThl 00yUeHUs

OLeHoYHbIE CpelCTBa

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

3HaTh

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

- OCHOBHBI€ MIOJIOKEHUS TEOPUH IIpEe-
JIOB ¥l HENPEPBIBHBIX (DYHKITUH,
rpadMKi OCHOBHBIX 3JIEMEHTapHBIX
(YHKIIHMIA U MX CBOWMCTBA;

- OCHOBHBIE T€OpeMBI AU PepeHITHATb-
HOT'O U HHTETPAJIbHOTO UCYHCIICHHS
(byHKIUI OHOW M HECKOJILKUX TIepe-
MEHHBIX, METO/IbI TN PEPEHIIHATEHOTO
WCYUCIICHHSI UCCIIEIOBAHUS (PYHKITHIA,
OCHOBBI YHCJICHHBIX METOJIOB
BBIYUCIICHHS OIIPEeICHHBIX
WHTETPAJIOB,

- OCHOBHBIE THIIbI OOBIKHOBEHHBIX
nuddepeHInaNbHBIX YPaBHEHUH U

Teopernueckue BONPOCHI 1JIsl Ik3aMeHa B 1 cemecTpe

1

2.

9

1

. Marpuusl. Bunsl matpun. [leiicTBus Hal MaTpULaMu.

Omnpenenurens. OnpeneneHue, CBOMCTBA ONPEACTUTENS.

. HeBbIpoxnennast marpuna. O6parHas marpuna. Panr marpuist.

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

. Pemmenue cucrem nuHelHHBIX ypaBHeHU. Popmynsl Kpamepa.

. Peluenue cucrem mHeNHBIX ypaBHEHUI MeTo0M [aycca.

. CHucTeMbl TMHEWHBIX OAHOPOIHBIX YPaBHEHHH.

. Bexropsl. JIuHeliHbIE Onepaluy HaJl BEKTOPAMHMU.

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

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

12.BeKTOpHOG MPOU3BEACHUE BEKTOPOB, €TI0 CBOIICTBA. HpPIJ'IO)KCHI/ISI BEKTOPHOI'O IPOU3BEACHUS.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

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

- OCHOBHBIE MTOHATHS TEOPUH
BEPOSITHOCTEN U MaTEMaTUYECKOU
CTaTUCTHUKH

13. CmemanHOE TIpOW3BEIEHIE BEKTOPOB, €r0 CBOICTBA. [IpHIIOKEHISI CMEIIaHHOTO TIPON3BEICHHS.
14.YpaBHeHuUs IpsMOH Ha MIOCKOCTH.

15.YpaBHEHUS IIIOCKOCTH B POCTPAHCTBE.

16.YpaBHEeHUs IPAMON B IPOCTPAHCTBE.

17.B3auMHOE pacoyiokeHue NpsMbIX U IUIOCKOCTEN. YT0 MeXay HUMU. PaccTosiHME OT TOUKH 10 NPSIMOid,
IUTOCKOCTH. TOYKa mepecedeHns IpsMON U IIIOCKOCTH.

18. KpuBble BTOpOro nopsijika: OKpy>KHOCTb, JUIHIIC, THIepOoia, mapadosa, nX TeOMeTpHIECKHe CBOICTBA 1
YpaBHEHUS

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

20. TIpenen ¢pynkunu B Touke. [Ipenen pyakmmm B 6eckoHedHOCTH. OTHOCTOPOHHUE TIPEIEIEI.

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

22. Teopemsl 0 npezienax. PackpbiTue HeoNpeIeIeHHOCTEH.

23.3ameuaresbHbIC MPEICIIbL.

24. CpaBHeHHe OECKOHEYHO MalIbIX (DYHKIMH. DKBUBAJIEHTHbIE OECKOHEYHO MaJible QYHKIIMU U OCHOBHBIE TEOPEMBI O
HuX. [[puMeHeHne K BBIYHCIICHHIO NIPE/IENIOB.

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

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

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

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

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

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

31. Jlorapudmuueckoe nuddepeHpoBanue.

32. TIpon3BOAHBIC BBICIIHMX MTOPSIKOB.

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

34. Ilpumenenune quddepeHnmana K mpuOIMKSHHBIM BEIYHUCICHUSIM.

35. OcHoBHBIE TeOpeMbI qu(depeHIraIbHOro neuncienus: Poms, Jlarpamka u Ko,

36. [Tpasuio Jlomurans.

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




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

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

39. Beimrykiocts rpaduka Gpyakuun. Toukn nepern6a. Heo6xoaumoe 1 JocTaTOUHOE YCIOBHS TOUEK IEepernoa.
40. AcuMnTOTHI rpaduka GyHKIHH.

Teoperuyeckune BONpPOCHI 1151 3a4eTa BO 2 cemMecTpe

N~ wWNE

10.
11.

12.
13.
14.
15.

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

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

OCHOBHBIE METO/IbI MHTETPUPOBAHMS: 3aMEHa IEPEMEHHOI U HHTEIPUPOBAHKE TI0 YACTIM.

WHTerpupoBaHue pannoHalbHbIX QYHKIHHA.

WHTerpupoBanye TPUTOHOMETPUYECKHUX (DYHKLIUH.

WHTterpupoBanue UppannoHaIBHBIX (QYHKIIHHA.

OmnpeneneHHbIi HHTETpall KaK Mpejiel HHTerpajJbHOW CyMMBI, €r0 CBOKCTBA.

®opmyna Herotona — JleitOanma. OcHOBHEIE CBOMCTBA OMPECICHHOTO HHTETpaa.

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

HecoOcTBeHHbIE HHTETPABL.

I'eomeTprueckre u pu3MIECKre MPUIIOKEHNS ONPEICICHHOTO HHTETpaa.

Obnacts onpenenenust ®HIIL. [Ipenen, HenpepbiBHOCTH. CBOICTBA (PYHKINH, HEIPEPHIBHBIX B OTPaHIYCHHOMN
3aMKHYTOH 00acTy.

YacTHbIe TPOU3BOAHBIE IEPBOTO MOPSAIKA, UX TEOMETPHUECKOE UCTOIKOBAHHUE.

YacTHbIE TPOU3BOAHBIE BBICIINX TOPSIKOB.

JuddepeHnnpyeMocTb U MOIHbIH Auddepenpain GyHKIUM.

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

[MpousBonHas cioxHo# ¢pyHkIuy. [TomHas mpon3BogHAS.

HuBapuaHTHOCTE (DOPMBI IOTHOTO TU(QepeHraa.

HuddepennmpoBanrie HesBHON GyHKINH.

KacaTenpHas M10CKOCTh U HOpMaJlb K TIOBEPXHOCTH.

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

VYcnoBHslil s3kcTpeMyM. Meton MHOuTenei Jlarpanxa.

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

JIBOIHOI MHTErpas: OCHOBHBIE MOHATUS U OTIPECIICHHUS.

I'eomerprueckuii U GU3NUECKUI CMBICT TBOMHOTO HHTETpaia.

OCHOBHBIE CBOMCTBA JBOMHOTO MHTETPAJIA.

Brruncnenue qBOWHOTO HHTErpaia B IEKapTOBBIX KOOPAWHATAX.

Brruncnenue qBoMHOrO HHTErpaia B MOJIIPHBIX KOOPAUHATAX.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

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

42.

IIpunoxxeHus JBOMHOIO UHTErpaa.

TpoliHOi1 HHTErpal: OCHOBHbIE IIOHATHUS, CBOMCTBA.

Brruncnenue TpoitHOro UHTErpana B JeKapTOBBIX KOOpAUHATAX.

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

I'eomeTpruecknii 1 GU3UIECKUIT CMBICI, MPWIOKEHUS TPOMHOTO HHTETpaa

Yucnossie psabl. CXoAUMOCTh U cyMMa psaja. CBONCTBa psIOB.

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

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

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

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

OyaKImoHaNbHbe psinbl. O0macte cxogumocTr. CreneHHble paasl. Teopema Abemns. Pamumyc cxommmoctn.
CBOICTBa CTEIEHHBIX PSI/I0B.

Psmer Teiinopa u MakiopeHa. Pasnoxxenrne pyHKIUI B CTETICHHBIC PSIBI.

[IpuMeHeHne cTeneHHBIX PSIOB B PHOIMKEHHBIX BEIYUCICHUSIX.

Tpuronomerpuueckne psgsl. Omnpenenenne Kod3(G(GHUIMEHTOB TPUTOHOMETPUYECKOTO psifa. Y CIIOBHE
paszioxumoctu GyHKIHil B psx Oypee.

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

TeopeTnllecmle BOIIPOCHI 1JIdA IK3aMeHa B 3 ceMecTpe

1.

Nogk~own

Huddepernnanbaele  ypaBHEHHS: OCHOBHBIE MOHATHS. 3ajadd, NpuBOIAmKE K auddepeHInarbHbIM
YpaBHEHHSM.

Teopema CyIiecTBOBaHUS M €AMHCTBEHHOCTH PEIIeHUs 1 (HepeHIIaIbHOTO YPaBHEHHS.

YpaBHEHUS ¢ pa3aeISIONIIMUCS TIEPEMEHHBIMU.

OpHoposHble MudhepeHIraIbHble ypaBHeHH | mopsiaka.

Jluneiinsle ypaBHeHUs. Y paBHeHUs bepHyman.

YpaBHeHUE B MOJHBIX AU PEepeHIaIax.

Juddepennnanbaple ypaBHEHHMS BHICIINX MTOPSIKOB: OCHOBHBIE ITOHSITHSI.




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

8. VYpaBHeHUs, I0ITyCKalOIINE MOHIKEHNE MTOPSIIKA.

9. Jluneiinble  muddepeHIManbHBle  YpaBHEHUS — BBICIIMX — NOpsAAKoB.  JIMHeiHble  OJHOpPOIHEBIC
i depeHnnanbHble ypaBHEHHs 2, N-TO MOPSIKOB.

10. Unterpuposanue JIOAY ¢ mOCTOSHHBIME KO3PPHUIIIECHTAMHU.

11. Jlunetinsie HeomHopoaueie IY. Ctpykrypa obmero pemenns JIHIY.

12. Merox Bapmanuy MpOU3BOJIEHBIX TIOCTOSHHBIX.

13. Unterpupoanue JIHAY ¢ mocTOSHHBIME KO PHUIHEHTAMH 1 MIPABOI YaCTHIO CHICIHAIEHOTO BHIA.

14. Cucremsl muddepeHnranpHbIX ypaBHEHHH. TeopemMa CyIIecTBOBaHUS W €AMHCTBCHHOCTH penieHus. Meron
WCKJIIOYEHHS JJIs1 PELICHHUS] HOPMAIBHBIX CHCTEM UG PEepPEeHIINATIbHBIX yPaBHEHHUH.

15. DnemMeHTH KOMOMHATOPHUKHU: IEPECTAHOBKHU, Pa3MEIICHHsI, COUSTaHHS.

16. OcHOBHbIE MOHATHS TEOPUH BEPOSITHOCTEH: HCIIBITAHHE, COOBITHE, BEPOSITHOCTH COOBITHSI.

17. [eiicTBus Haj cOOBITUAMU. ANreOpa COOBITHIA.

18. TeopeMbl CIIOKEHUS] U YMHOXKEHHSI BEPOSTHOCTEH.

19. ®opmyna nonHoit BepositHocTH. Popmyna beiieca.

20. TlocnemoBarebHOCTH HE3aBUCUMBIX HcTibITaHni. @opmyna bepHymm.

21. CiyuaiiHple BEeTMYUHBI, HX BH]IBL.

22. Psap pacnpenenenns. yHKIHS pacrpeeleHus, ee CBOHCTBa. [IIIOTHOCTh pacnpeeseHns, CBONCTBA.

23. YucnoBele XapaKTEPUCTUKH CIYYalHBIX BEJWYMH: MaTeMaTHYECKOE OXKHAAHWE, JIUCIIEPCHs, CpelHee
KBaJIpaTHYECKOE OTKJIOHCHHE.

24. HopMaipHBII 3aKOH paclpeeIeHUs] CIyIaiiHOW BETHYIHEI.

25. Cuctembl ciydailHbIX BEJIMYHMH. 3aKOH pacnpejeneHus. UHCIIOBbIE XapaKTEpUCTUKU CHUCTEMBI CITyYaifHbIX
BEJIMYMH. 3aBUCHMOCTD CITy4ailHBIX BEIUYHH.

26. IlpenMer MaTeMaTH4eCKOW CTaTUCTUKHU. ['eHepanbHas COBOKYNHOCTh M BbIOOpKa. BapuanmoHHbIA psij.
[Monuron. 'mcrorpamma. DMnupuyeckas QyHKIMS pacrpeeIeHus..

27. CrarucTuyeckue OLEHKH IIapaMeTpOB paclpeieieHuUs TeHePaIbHOI COBOKYITHOCTH.

28. Crarucruueckas nposepka rumnores. Kpurepuii corsiacus. Kpurepwuii [Tupcona.

29. KoppensiroHHBIH a3, DMIUPHIECKUi K03 (HUIMEHT KOppeIIsIHn.

30. HaxoxjeHue ypaBHEHHs JMHEHHON PErpecCHy METOI0M HAMMEHBIINX KBaIPaTOB.

YmeTh

— pfuiath 3aaa4d 110 H3y4YaCMbIM

TCOPETUYCCKU pa3aciiaM;

— o0cyxnaTh CIoco0bI
3¢ (EeKTUBHOTO peuieHus
muddepeHIMaNbHBIX YPaBHEHUH H
ux CHCTEM; OTIPEACIIATh

IIpumepnvle npakmuueckue 3a0anus 014 IK3AMeHA U 3a4ema:
1. Petunts marpuunoe ypaBHenne X+3(A-B)=4C, rue

1 3 3 8 8 6
A= B = C=
—2 -4 -7 5 ~3 9

2. Pemmth cuCTEMBI IMHEHHBIX asireOpandecknx ypaBHeHHH 1o ¢popmynam Kpamepa, MaTpu4HbIM METOZOM, METOZIOM




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

3(()EeKTUBHOCTh pPEIICHUS 3aJlauH,
MOJTYYEHHOTO c MOMOIIBIO
YHCIICHHBIX METO/IOB;
pacrno3HaBaTh 3¢ deKTHBHBIC
pe3yJIbTaThl 00paboTKu

9KCIIEPUMEHTAIBHBIX JTAHHBIX OT
HEA(PPEKTUBHBIX

laycca:
3X; +4X, +2X, =3
2X; —X, —3X; =-3
X; +5%, +X; =2
3. JlaHBI KOOPAWHATHI BEPIIUH MUPAMUIBI Al AA, . Ai (1; 3 6)’ A2 (2; 2;1)’ AS (_1; 0;1)' A4 (_4; 6 _3)'
Haiitu:

1) nmuay pedpa Ak, ;
2) yron Mexay pebpamu Ak, u Ah ;
3) yron mexay pedpom AA, U TPaHBIO Ak A, ;

4) Turomaab TpaHu AhA :
5) o0BbeM IHpaMUIBL.

4. B tpeyronphuke ¢ Bepmuaamu A(2,1), B(5,3), C(-6,5) HaifTi IIHHY BEICOTHI 3 BEPIIUHBI A.
5. Hamucate kaHOHHYECKHE U TApaMETPUUECKUE YpAaBHEHHS MIPSIMOIL, mpoxo et uepes Touku M(2,1,-1) u
K(3,3,-1).
6. CocraBuTh ypaBHEHHE IUIOCKOCTH, Tpoxosiieii yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).
7. Jloxasatb, 4TO mpsAMBIEC TapaJIJIeIbHbI:

x+2 y-1 7z {x+y—z=0

3 _92 _IH X-y-52-8=0
8. Haiitu yroa mexxay npsiMmoi, npoxostiieit uepe3 Touky A(-1,0,-5) u rouky B(1,2,0), 1 miiockoctsio
x-3y+z+5=0.

9. Omnpenenuts TUI KPUBOI 2-T0 MOPS/IKA U HOCTPOUTD JIMHHIO:

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

10. Beraucaure npenens:




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

a)

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.
21.

z

1+4x—x* .. .. 3x-arcsin2x .
— = ;0 lim—=—

-0 COSX—COS* X >3 x_3

B) li x/2x—1—\/§
m—————-:m

lim > 7
x—0 X + 3X° + 2X

X =ctg2t,

Hai dy .. _ 4x—x?
afimure —— 1 QyHKOWA: @) Y =€ . 0)
dx y = In(sin 2t).

28

Bbiucauts: a) 3 —J3+i , 0) (1— i)

Haiity HeonpeenéHHblil  HHTErpan: a)JSin 3x-cos5xdx, 6) J- 1-cosx dx ® I(ZX +5)-e*dx.
(x—sinx)?

xdx

N

1
BpruncnuTh onpeneneHHbIi HHTErpa J. 4 -arcsin xdx -

Brruncnuth onpeeaeHHbIN HHTETpail

N'-—.g

0

2
Haifth miomane urypsi, orpanmuennoil mmamsvum: X =4, y© =4X,
-1 0 0 0
U3MeHUTD NOPSI0K MHTETPUPOBAHHUS J' dy J' fdx + J' dy I fdx.
Sy I

Brruncnuth J‘J.ﬂ, D:x< ygﬂll_xz, Xx>0-

b X +Y?
— [g_y2 _ 2 3
Haiitn 1 moctpouTh 001acTh onpeneneHus GyHKIUN U=y9-x"-y" +(x-y) .

3 -
Haiitn monaeid  muddepennnan QGyHKIUH: z=x"1In y —sIn 2Xy-

Haiitn wacTHBIE NPOM3BOJHBIE IIEPBOTO MOpSAKA (DYHKIHMH:

=5x%y° +In(x+4y).




CTpyKTypHBIii
3JIEMEHT
KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

. [,,2 2
22. Hammncats ypaBHEHHE KacaTeIbHON INIOCKOCTH M HOpMaNH K MoBepxHocTH Z =4/ X~ + Y~ B Touke (3, 4, 5).

2 3
23. Uccnenosath Ha skcTpemyM Qynkmuto £ = X+ — 2Xy +4y
24. Pemnre 3anaay Koum: Yy cos® xdy = (y2 +l)dX, y(O) =0.

25. Haiinute obuiee pemenne nuddepennmanshoro ypapaenns Y +y' = e?*,
26. Pemnth OJJHOPOAHYIO CUCTEMY TU(PepeHIMAIbHBIX YPABHEHUIL:
x'=6x—y,
{ Yy =x+4y.
27. IIpu nocraBke ¢ 3aBona Ha 6a3y 1000 pagronprueMHAKOB, Y 55 BBIIIUIK U3 CTPOS JTaMIbl. HaliTH BepOsATHOCTH TOTO,

YTO B3ATHII Haynady NIPUEMHUK OyAeT UCTIPaBHEBIM.
28. [IaTHanuaTh 9K3aMEeHAIIMOHHBIX OMJIETOB COAEPIKAT 110 2 BONPOCA, KOTOPHIE HE MOBTOPSIOTCS, SK3aMEHYIOIUICS

3HAET TOJBKO 25 BompocoB. HailTu BEpOSITHOCTH TOTO, UTO SK3aMeH OyJIeT CllaH, €CIU JUIS TOTO IOCTATOUYHO OTBETUTH
Ha JIBa BOIIPOCa OJTHOTO OuieTa.
29. IlpuHrMaeM BEpOSTHOCTH POXKICHHUS MAJIbUMKa U IEBOYKH paBHBIMU. HaiiTi BeposTHOCTB TOTO, uTO cpenu 10
HOBOPOX/ICHHBIX 6 OKaXYTCS MaJbUHKaMHU.
30. [lan 3aKk0H pacrpeneeHus TUCKPETHOH CITyJaifHOW BETHYIHEL:

x: | 110 | 120 | 130 | 140 | 150
p: 01102 ]03 |02 |02

BBIYUCIUTH €€ MATEMATUYCCKOEC OKHUJIAHUC, TUCTICPCUTIO U CPECIHEC KBAAPATUICCKOEC OTKIIOHCHHUE.

31. Jana ¢pyHKIUSA pacupeaecHUs HeMPEPHIBHON CTydaiiHON BETUMIMHBI X

0 npu x<0
0,25x3(x+3) npu 0O<=x<=1
F(x)= 1 npu x>1
Haiitu motHoCTh pactpenenenust f(X), mocTpouts ee rpaduk, BEpOSATHOCTD MONANAHUs B 3a1aHHbII nHTepBa [0,5; 2],
o)
Mx, Dx, X,

32. 3agaHo pacnpeeseHue BEPOSITHOCTEH TMCKPETHOM JIByMEPHOH CiTydaifHOW BETMYUHBIL:
Y\X 2 |5 E




CTpyKTypHBIii

3JIEMEHT [Tnanupyemsbie pe3yabTaThl 00yUCHUS OlLieHOYHBIE CpeICTBa
KOMIIETEHIUHA
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03
Haiitu 3aK0HBI pacpeesieHHsl COCTaBISIOMNX, KOA(QQUIIMEHT KOppesuun
Braangets - IPaKTUYECKUMH HaBBIKAMU IIpumepnsie npuknaonvie 3a0a4u u 3a0anus

UCIIOJIb30BaHUS MATEMATHICCKIX
TOHATHHA U METOJIOB (M3y4aecMbIX
pasziesoB MaTeMaTHKH) MPU PEIICHUH
IMMPUKIIAHBIX 3a1a4;

- HaBbIKaMH 0000IIEHUS PE3yJIbTATOB
pelIeHus1, pe3yIsTaToB 00paboTKH
CTaTUCTHYECKOTO IKCIICPUMECHTA;

- C1I0C00aMHM OIICHUBAHUS 3HAYUMOCTH
U MPAKTHYECKON MPUTOAHOCTH

IMMOJIYYCHHBIX PC3YyJIbTAaTOB

1.IlpuBenure mpuMepsl U3 KypcOB MaTeMaTHKH W (U3UKH, WLIIOCTpUpYOLHe (YHKIHOHAIBHYIO 3aBHCHMOCTh
NepeMeHHbIX. BrIpazute oqHy NEepeMeHHYI0 Yepe3 ApYyrylo M oOpaTHO. BrLiCHUTE, mpHM KakMX 3HAUYEHHSX OJHON
TIEPEMEHHON OTpeieNieHa qpyrasl.

. 1, 2
2.3aBHCUMOCTb MyTH OT BPEMEHH MPH MPSIMOJIMHEWHOM JIBU/KEHHM TOUKH 3a1aeTcs ypapennem S = —1° +2t° -3,

rme S —mytbBM,a t — Bpems B c. BeluncuTe ee CKOpoCTh U yCKOpeHHe B MOMeHT Bpemenn = 4C .

3. UsBectHO, uTo npu HampspkeHnn E£=2,4 B cuna Toka 1=0,8 A. BripasuTte aHanuTH4eckd, UCIONB3Ys 3akKoH OMma,
3aBUCHMOCTH MEXKAY CHJION TOKa 1 HANPSHKEHHEM; TOCTPOHTE rpadk HalAeHHOH ()yHKIINH.

4. HarpsbkeHHe B HEKOTOPOH LeTn TTafaeT paBHOMEPHO (110 TMHEHHOMY 3aKoHY). B Hauase onbITa HanmpsHkeHHe ObUIO
paBHO 12 B, a IO OKOHYaHHU OTIBITA, JUIUBIIETOCS 8§ cek, HaNpspKeHHue ynaino 1o 6,4 B. Beipazute HampspkeHue V Kak
¢byHKIMI0 BpeMeHu t 1 nmoctpoiite rpaduk 3Toi QyHKIHH.

5. Ipu mapauteIbHOM COSANHEHHUH ABYX MPOBOIHUKOB, HMEIOIINX COMIPOTHBICHHUS ' U 1, obIee comporuBieHue R

. . 11,1 .
COOTBETCTBYIOILIEH YaCcTH 3JIEKTPUUECKON IETTH BBIYUCISIETCS 110 popmyrie ==t Cumnras I U3BECTHBIM, HaAWIUTE
T T

lim R, rl}ir}) R. UcronkyiiTe NOJTyuYeHHbIE Pe3yIbTaThl C TOUKU 3peHUs PU3MKH.

T >0

6.3HaueHre KHHETHYECKOM DHEPTHH Tella BeIpaxkaeTcst popmynon E,,, (B) = _mevt ;, B = 2 Haiigure npenen
1+/1-62 1-B2 c

9TOH (YHKINH, T.€. TIOJIyYHTE KJIACCHYECKYI0 (GOPMYITy JUIl KHHETHYECKOH sHepruH, ecim ff — 0.

7.Cuia JAABJICHUS JICTUHUKA, COBCPIIANOMICTO «MEPTBYIO MNETIIO» Ha CUACHBE B MOMCHT HOCTHIKCHUS BCpXHeﬁ TOYKH
2

«MepTBOM TeTIM» BbIpaxaercs ¢opmynoil Q =m(a—g), toe a = UT — IEHTPOCTPEMHUTENbHOE (HOPMAJIBHOE)
yCKOpeHue, I' — paguyc netiau. PaccmarpuBasi JaHHOE BBIpaKeHHE KaK (DYHKIHIO LIEHTPOCTPEMHUTEIFHOTO YCKOPEHUS,
JOK)KUTE, YTO MPH TPEJICIIFHOM IIepexojie a — g JIETUYUK UCTIBITHIBAET COCTOSHHE HEBECOMOCTH.

8. IlycTh B 3JIEKTPHUYECKOH LIENH TEUeT MOCTOSHHBII TOK. [10]1 HOCTOSIHHBIM TOKOM MBI Oy/IeM IIOHMMAaTh KOJIMYECTBO
JJIEKTPUUECTBA, MPOTEKalollee B HENH 3a eAWHHIly BpeMeHH. JlaliTe ompeeneHHe MEPEMEHHOTO TOKa B MOMEHT
BpEMeHHU ¢ U BBIYKCIIHTE €70, €CIU KOJNMYECTBO DIEKTPUUECTBA, IPOTEKIIEE B LEMH 32 TPOMEKYTOK Bpemenu [0; t],
paBuo Q(t).

9. Toxk | onpenensiTes mo taHreHc-ranbBanoMeTpy 1o opmyne I = C - tge. Ilycts d@ — ommndKa, fonynieHHas npu
orcuere yrma . Haifmure aOCONMIOTHYIO M OTHOCHUTENBHYIO MOTPENTHOCTH npu onpexaenernu |. ITpu kakom yrie ¢
OTHOCHTEJIbHAS TIOTPENIHOCTh OyeT MUHUMAJILHOI?
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KOMIIETCHLIUU

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

10. CocraBnsercs QJICKTpUYECKass MLelb U3 ABYX MapaJUICJIbHO COCAMHCHHBIX COHpOTHBJ’IeHHﬁ. HpI/I KaKoOM

COOTHOIICHUN MCXKAY OTUMU COHNPOTUBJIICHUAMU CONPOTHUBIICHUC Bcell 1enu MaKCUMAJIbHO, €CJIM IpU

TIOCJIEI0BATEILHOM COCJMHEHNH STHX CONIPOTUBIICHHUH OHO paBHO R?
11. B anexTpuyeckoil uenu BHyTpeHHee conpoTuBieHue u J//C UCTOUHMKA TOKa paBHBI COOTBETCTBEHHO 7 U U. Ilpu
KaKOM 3HaUCHMH BHEITHETO CONPOTHUBICHUs R cuiia TOKa BO BHENIHEH YacTH 1enu OyaeT Hanoobmen?




0) Iopsanok npoBeeHUsI MPOMEKYTOYHOI aTTeCTAMM, MOKA3ATeH H KPUTEPUU OlleHUBAHMA:

ITpoMexyTOUYHAsT aTTECTAIMS 10 JUCIUIUTHHE «MaTeMaTHKa» BKITIOYaeT TEOPETHIECKHUE BOITPOCHI,
M03BOJISIFOIIME OIICHUTh YPOBEHDb YCBOCHHSI O0YYAIOIIUMUCS 3HAHUHM, U MPAKTHUCCKUE 3aTaHUs,
BBISIBJISIIOIINE CTETNIEHb CHOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, MTPOBOIUTCS B hopme sx3amena (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
KOMITETEHIINH, BCECTOPOHHEE, CUCTEMAaTUIeCKOe U ITyOoKOoe 3HaHHE Y4eOHOT0 MaTepHaia, CBOOOIHO
BBITIOHSIET IPAKTHYECKUE 3a/1aHus1, CBOOOHO OTIEpUPYeT 3HAHUSAMH, YMEHHUSAMH, TIPUMEHSET UX B
CUTYAIIHSIX MTOBBIIICHHON CIOXHOCTH.

— Ha OLIEHKY «XOPO1I0» — 00yJaroIuiics JeMOHCTPUPYET CPEAHUIN YPOBEHb CHOPMUPOBAHHOCTH
KOMITETCHIIMH: OCHOBHBIE 3HAHUS, YMEHHSI OCBOCHBI, HO AOMYCKAIOTCA HE3HAYUTEIBHbIE OLITHOKH,
HETOYHOCTH, 3aTPyIHEHUS IPY aHAINTHYECKUX OIepalusix, HepeHoce 3HaHUI U YMEHUI Ha HOBBIE,
HEeCTaHJIapTHBIE CUTYAIUH.

— Ha OLIEHKY «YI0BJIETBOPUTEJIbHO» — OOYJAIOLINICS IEMOHCTPUPYET IIOPOTrOBbI yPOBEHb
c(OpMHUPOBAHHOCTH KOMITETCHIIUI: B X0/I¢ KOHTPOJIBHBIX MEPOTIPUSTHI JIOMYCKAIOTCS OIINOKH,
IPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHUI1, HABBIKOB, 00YYarOLINICS UCTIBITHIBAET
3HAYUTEJIbHBIC 3aTPYAHEHUS [IPU OTIEPUPOBAHUY 3HAHUSAMHI U YMEHHUSAMH NIPH UX EPEHOCE HA HOBBIC
CUTYaIUH.

— Ha OIICHKY «HEeYI0BJIETBOPHUTEIbHO» — 00YJAIOIIUICS IEMOHCTPUPYET 3HaHus He Oosee 20%
TEOPETUIECKOT0 MaTepHala, IOMyCKaeT CYIIEeCTBEHHBIE OIIMOKH, HE MOKET MOKa3aTh HHTEIJICKTYallbHbIE
HABBIKU PEIICHUS MPOCTHIX 3a/1a4 WM HE MOXKET MOKa3aTh 3HAHUS JJAKE Ha YPOBHE BOCTIIPOU3BEICHUS U
00BsICHEHHSI THPOPMAITUH.



