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JIner akryaqm3zanuu padodeil mporpamMMsl

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena uist peanmsarmu B 2025 - 2026
yueOHOM rojy Ha 3aceqanuu Kapeapsl [IpukiaaHoit MaTeMaTHKU ¥ HHOOPMATUKA

[Iporokom or 20 1. Ne

3aB. kadenpoii I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2026 - 2027
yaeOHOM rojiy Ha 3aceqaHuu kageapel [IpukiaaHON MaTeMaTUKH U WH()OPMATUKA

[Iporoxom oT 20 . Ne

3aB. kadenpoit I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanm3armu B 2027 - 2028
yueOHOM roay Ha 3acenanuu kadenpsl [IpuknagHoit MaTeMaTuKu U HHOOPMATHKA

[IpoTokomor 20 . Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 oo0penHa it peanm3armu B 2028 - 2029
y4aeOHOM roay Ha 3aceqanuu kadenpel [IpuknagHOi MaTeMaTuKu U HHOOPMATHKA

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit 10.A. N3BekoB

Paboyas nmporpamma nepecMoTpeHa, 00cyxeHa u ogo0pena s peanusarmu B 2029 - 2030
yaeOHOM roay Ha 3aceqanuu kadenpel [IpuknagHoit MaTeMaTuKu U HHOOPMATHKA

[Ipotokom ot 20 r. Ne

3aB. xadenpoit I0.A. UsBekos




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

Lenpto OCBOCHMS MUCHUIUIMHBI «MaTeMaTHKay SIBISICTCS OpPHUCHTAIMS Ha OOy4YeHHE
CTYJICHTOB HCIOJB30BAHUI0 MAaTEMAaTHUYECKHUX METOJIOB MpPH OCYIIECTBICHUU IPOLIECCOB:
MPOM3BOJICTBA, Tepe-Jadyu, pacrpeAcieHus, npeoOpa3oBaHUs, MPUMEHEHHUS W YIPaBICHHS
MMOTOKAMHU 3JEKTPUYECKON HHEPrud U DJIEMEHTOB, allapaToB, YCTPOMCTB, CUCTEM U UX
KOMIIOHEHTOB, PEaTU3YIOLIMX BHIIIETIEPEUNCICHHBIE TPOIIECCHI.

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOil MPorpaMmsl

Jucuunnuua MaremaTuka BXOJAUT B 00s3aTENbHYI0 YacTh Y4e€OHOro IUIaHa
00pa3oBaTebHON MPOTPAMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMbl  3HaHMsS  (YMEHHUs,  BIJIAJCHUS),
c(OpMHUPOBaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUILINH/ IPAKTUK:

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMbI  3HaHMsS  (YMEHHUs,  BIJIAJCHUS),
chopMUpOBaHHbIE B pe3yiabTaTe HU3Y4YEHUsS AMCHMIUIMH: «Anredpa M Hadajga aHajau3ay,
«["eomerpus» B 00bEMeE MpOrpamMmbl CpEAHEN IIKOJIBI.

3HaHus (YMEHMs, BJIaJIEHUs ), OJyYeHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HE0OXO0IMMBI JJ1s1 U3YyUEHUS] AUCIUILIINH/TIPAKTHK:

TeopeTnueckas MEXaHUKA

TeopeTnueckre OCHOBBI AIEKTPOTEXHUKH

[IpuknagHas MexaHuKa

MareMarrnueckue 3a/1a4i SHEPTeTUKY U IpuMeHeHne DBM

MareMaTtnueckoe MOJAEINPOBAHUE B AIIEKTPOIHEPTETHUECKUX CUCTEMAX

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pe3synbTaTte ocBoeHus AUCHUIUIMHBI (Moayisi) «MaTtemaTtukay oO0ydaroniuiicst JoIKeH
007a1aTh CIeAyIONIMMI KOMIIETEHIUSIMU:

Konx nanukaTtopa NHaukatop 10CTHKEHUS KOMIIETCHITUN

OIIK-3 CriocoOGeH MpUMEHATh COOTBETCTBYIOIIHMM (PU3UKO-MAaTEeMATHUYECCKHI aImapaTr, METO/IbI
aHaJlu3a U MOJETUPOBAHUS, TEOPETUYECKOTO U HKCIEPUMEHTAJIbHOTO MCCIEA0BaHUS MpU
penieHuy npodeccuoHaIbHbIX 3a1a4

OIIK-3.1 HUcnonb3yer MeTOAbl aHaiu3a M MOJCIUPOBAHUS IIPU  PEIICHUU
npodeccHoHaNbHBIX  33/a4, MOJEIUPOBAHUM M  MPOCKTUPOBAHUU
SHEProCUCTEM

OIIK-3.2 CrocoOeH TpPUMEHATH COOTBETCTBYIOIIUN  (PU3UKO-MATEeMATUUYECKUI
amnmapar IMpH TEOPETHYECKOM M DSKCICPUMEHTAIbHOM HCCIEJIOBAaHUH B
PEILICHHUH 33184 SHEProcOepeKeHUs




4. CTpyKTypa, 00b€éM H coep:KaHue T CHUILIMHBI (MOYJIs1)
OO0mast TpyA0eMKOCTh JUCIHILTUHBI cocTaBisieT 15 3adernpix equnui 540 akan. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 38,8 akaj. 4acos:
— ayuTopHas — 32 akajl. 9acoB;

— BHeayIuTOpHas — 6,8 akaj. 9acos;

— camocTosTenbHas padbota —479,9 akaz. 4acos;
— B (hopme npakTrueckoit moarorosku — 0 akas. vac;
— IMOATOTOBKA K dK3ameHy — 21,3 akan. gac

@opma aTTeCTalMy - 3a4€T C OLIEHKOM, 3K3aMEH

AynuropHast I =
KOHTaKTHasd pa60Ta E E Dopma TeKyLero
S B
B aKaj. 4acax 5] 1201 KOHTPOJIS
Paznen/ Tema g, ( A ) E R . e Kon
> 3 © | camocTosiTenbHOM | ycrieBaeMoCTH U
JIACIUTUTAHBI % E = . | koMnereHIUH
o & paboThI MPOMEKYTOTHON
na6. | mpaxr. [ £ 8 ATTCCTALIIH
Jlex. = I
3aH. | 3aH. | O &
1. Jluneiinas anrebpa
u3y4yeHue
JIUTEPaTyphbl
COCTaBJICHHE
KOHCIIEKTa
BoinonHenne KP | koHcynbTanuu mo
Nel «Jluneitnast, | pemenuto KP Nel,
1.1 Marpuubsl 1 jaeHcTBUS BEKTOpHAs MPOBEPKA PEIICHUS
05 05 1515
HaJl HUMH. anrebpa u KP Nel
aHanuTH4yecKkast | (JYacThb - MaTPHULBI U
TEOMETpPHSL. OIPEICITUTEITH)
Juddepenimans
HOE UCYHCIICHHE
(hyHKLIMM OTHOM
1 TepeMEHHO0ID)
u3y4yeHne
JIUTEPaTyphI
COCTaBJICHHE
. KOHCYJIbTalluH 1O
1.2 Cucrembl JIMHEHHBIX KOHCITCKTa
pemrenuio KP Nel,
anreOpanvecKux BeimonHenue KP
o . MPOBEpPKa PEIIeHHUS
YpaBHEHUH. Pemenne Nel «JIuneitnas, KP Nol
cucTeM JMHEHHBIX BEKTOpHAs -
05 05 |15,15 p (4ACTb - CHCTEMBI
anreOpanvecKux anrebpa u N
o JIMHEHHBIX
ypaBHeHHIl 1O Qopmynam aHaJMTHYECKast
anreOpandecKux
Kpamepa, MaTpPUYIHBIM TEOMETPHSL. .
YpaBHEHHHA)
MeTonoM, MeTooM ["aycca. Juddepeniuans TecT
HOE UCYHCIIEHHE
(DYHKIIUHU OTHOM
TepeMeHHOI)
HWroro no pasaeny 1 1 30,3
2. Bekrophas anrebpa u

AHAJINTUYECKas r€OMETPpUd




2.1 BexropHas anrebpa:

U3y4eHHE
JIUTEPATypPbI
COCTaBJICHHUE

KOHCITEKTa
BeInojiHeHne KP
Nel «JIunetinas,

KOHCYJIbTAlIUH 110
pemennto KP Nel,

JIUHCHHBIE W HENTHHEIHbIC BEKTOpHAs
0,5 0,5 [15,15 HPOBEPKA PeLICHHS
orepalyd HaJl BEKTOPaMHU anrebpa n KP Nol
W UX CBOICTBA. aHAJIUTUYECKas -
(4acTpb - BEKTOPHI)
TeOMETpPHUSL.
Juddepennmans
HOE UCUMCIIEHHE
(byHKIMM OTHON
MEPEMEHHON»
U3y4eHHE
JIUTEPATyPhI
COCTaBJICHUE
KOHCIIEKTa KOHCYJIbTAIlUH IO
BelnonHenue KP | pemenuto KP Nel,
Nel «JIuneiiHasi, | mpoBepka peuieHus
2.2 AHanutryeckas ’ poBepia p
BEKTOPHAsI KP Nel
TeOMETPHS Ha TUIOCKOCTH H 0,5 0,5 |15,15
anrebpa u (gacts -
B IIPOCTPAHCTBE
aHAIMTHYECKas aHaTUTHYECKast
reoMeTpusl. TeOMETpPHs)
Juddepenmans TecT
HOE UCYHCIIEHHE
(yHKIIMU OHOM
MIEpPEMEHHON»
Wroro no pazaeny 1 1 30,3
3. Beenenue B MaTeMaTHyeCKUi
aHaIu3
u3y4yeHue
JIUTEPaTyphbl
COCTaBJICHHE
ronerierra KOHCYJIbTalluM 1O
BbInonHeHue KP 4
o pewenuto KP Nel,
Nel «JIunetinas,
3.1 IIpenen u BeKTOPHAS MPOBEPKA PEIICHUS
HENPEPBIBHOCTh  PYHKIMH 0,5 0,5 [15,15 anrera " KP Nel
OJIHOM epeMeHHOI p (dactp - mpeaen u
aHaJMTHYECKast
HETPEPHIBHOCTD
TEOMETPHSL.
(yHKLUN)
Juddepenimans
HOE UCYHCIIEHHE
(DyHKIIUH OTHOM
TepeMEHH O
u3ydeHne
JIUTEPaTyphI
COCTaBJICHHE
3.2 Onpenenenue
MIPON3BOJHON (YHKIMU B Koneriexra KOHCYJIbTalluH 1O
TOYKE Juddepenuman semonrenne KP emeHrio KP Nel
(by'HKL.II/II/I b Nel Jlmneitnas, £p03ep1<a peme};pl;l
) N BEKTOpHas
T eoMeTpHIecKHii W 05 05 |15,15 p KP Nel
N anrebpa u
MeXaHUY eCKHUI CMBICIT (gacts -
. aHaJMTHYECKast
MIPON3BOJHOM. IpaBuna MPOU3BOIHAS
nuddepeHIupoBaHus u TCOMETPHA. (QyHKIUN)
Juddepeniuans

TaOJIUIIA IPOU3BOIAHBIX

HO€E UCUHCIIEHHE
(DYHKIIUHU OTHOM
HIEPEMEHH O




3.3  uddepenmupopanue
HESIBHO M IapaMeTPHYECKH

U3y4eHHE
JIUTEPATypPbI
COCTaBJICHHUE

KOHCITEKTa
BeInojiHeHne KP
Nel «JIunetinas,

KOHCYJIbTAlIUH 110
pemennio KP Nel,
MPOBEPKA PEIICHUS

3aJaHHBIX GbyHKIWIL. 0,5 05 | 151 BeKT%pHaﬂ KP Nel
Jlorapupmudeckoe anreopa n (gacts -
aHAJIUTHYECKAs
nuddepeHIpoBaHe — HPOM3BOTHAS
(hyHKIHN)
Juddepennmans
HOE UCUMCIIEHHE
(byHKIMM OTHON
MEPEMEHHON»
u3y4yeHue
JIMTEPATYPEI
COCTaBJICHUE
KOHCIICKTa KOHCYJIbTAIl{H T10
BelnonHenue KP | pemenuto KP Nel,
3.4 HccnenoBanne Nel «JIuneiinas, | npoBepka pelieHus
¢byHKIMit ¢ moMouIbio 05 05 | 151 BEKTOpHas KP Nel
IudQepeHInaIEHOTO ' ' ' anrebpa u (gacts -
HCYHCIICHHS aHaJIUTHYECKast UCCIIEI0BaHUE
reoMeTpusl. (hyHKIMN)
Juddepenmans TecT
HOE UCYHCIIEHHE
(yHKIIMU OHOM
MIEpPEMEHHON»
Wroro no pazaeny 2 2 60,5
4. Dx3ameH
4.1 Dx3ameH
Uroro no pazneny
5. HWHrerpanbHOE WCUYUCICHHE
(YHKIMM OJHOM NIEpEMEHHON
u3ydeHne
JIUTEPaTyphl
COCTaBJICHHE
KOHCIIEKTa
51 Hep13006pva3Ha>1 " BeinonHenue KP | perrenuro KP Ne2,
HeonpeeeHHbIH
—— OCHOBHBIC . No2 MPOBEPKA PELICHUS
[IOHATHS, CBOICTBa, 1 2 211 HinHpCZ[CJ'ICHHbI KP Ne2
W MHTErpas. (gacts -
TabnuIa HMHTETPAJIOB. . N
OCHOBHAIC MeTOIbL OmnpeneneHHbl | HeonpeneneHHbIH
UHTErpall ¥ ero HHTErpaln)
MHTETPUPOBAHHUSL.
TPUIIOKEHHS.
[O%219113131
HECKOJIBKHX
nepeMeHHbIX "
u3ydeHne
JIUTEPATyPHI
5.2 OnpeneneHHbli COCTaBJICHUE
HWHTETpa: OCHOBHBIE KOHCTIEKTa pemtenuto KP No2,
TIOHATHS, CBOIACTBa, BeimonHenrne KP | mposepka pemenust
bopmyna Ne2 KP Ne2
Hrrorona-Jleiibnuna, 1 1 2792 "HeonpeneneHHbI (gacts -
METOIBl HMHTETPUPOBAHUSI. ' 1 MHTETpAaI. oTnpeneneHHbIN
Ipunoxenus OnpeneneHHbIH HHTErpall, ero
OIIPE/ICNIEHHOTO UHTETpaa. WHTETPAII 1 €T0 TIPUIIOKEHHS)
HecoGcTBenHbIe TPUIIOKEHHSL. TecT
WHTETpaibl. OyHKIMH
HECKOIBKHX
MepeMeHHBIX "
HUroro no pazueny 2 3 48,3




6. JuddepertmpoBanne

GyHKINH HECKOJIBKUX
TIePEMEHHBIX
U3ydeHHe
JIUTEPATYPHI
6.1 OyHKIMU HECKONBKUX patyp
COCTaBJICHHE
MEPEMEHHBIX:  OCHOBHbBIE KOHCIICKTA
TIOHSITUS YaCTHBIC
. OHSBOELHHe BenonHenue KP | pemenuto KP Ne2,
P ’ q Ne2 IIPOBEPKA PEIICHUS
udepernman. aCTHbIC "HeonpeneneHHsl KP Ne2
IIPOU3BO/IHBIE BBICHIHX 2 21,2 P (acts - (b}_fHKuHI/I
nopsiaikoB.  [Ipou3BoaHast .
nop A Hag aBneIilmo OnpeneneHHbIH HECKOJBKHX
3p ’ HHTETPaJT U ero MIEPEMEHHBIX )
IpaJIuCHT. KCTPEMYM -
ymKim ABYX DyHKIMN
MEPEMEHHBIX. -
nepeMeHHBIX "
U3yUCHHE
JIUTEPATyPhI
COCTaBJICHHE
KOHCIIEKTa
pemennto KP N2,
N BhInosiHeHne KP
6.2 JIBoiiHOWi wWHTerpaf: No2 MPOBEPKa PEIICHHUS
OCHOBHbIE TIOHSTHS, "Heo e;leJ'ICHHBI KP No2
CBOMCTBA, BBEIYHMCJICHHUE. 1 27,2 M HETG an (dacTtp - BOWHOU
[Ipunoxenus JIBOMHOTO On ezlenr:clz-rm;lﬁ HHTETPAII, €TO
MHTETpaa p TIPUITOKEHHSA)
HHTETPaJT U €ro
TecT
TPUITOKECHHUS.
DOyHKIMU
HECKOJIBKHX
MepeMEHHBIX"
Wroro no pazaeny 3 48,4
7. 3a4er c OLICHKOM
7.1 3auer ¢ OlEeHKOH
HUroro no pazneny
HUroro 3a cemectp 10 (217,8 3K3aMEH,3a0
8. Huddepennpanbapie
ypaBHEHUS
8.1 OOBIKHOBEHHBIC CaMOCTOSITEIBHOE
muddepeHanbHbIe U3yUYCHHUE
ypaBHEHUS IIepBOTO JIUTEPATYpPBI KOHCYJIbTalluH 1O
TIOPSIIKA. Meronbt COCTaBJICHHE pewernto KP Ne3
peteHust KOHCIIEKTa MPOBEpPKa PEIIeHHUS
nuddepeHInaTbHbIX 1 44 | BemonHenue KP KP Ne3
ypaBHEHUI TIEPBOTO No3 (9actp -
TOPSIJIKA. "Tupdepenupans | aupdepeHmaibHbIe
Huddepennpanbapie HBIC YPaBHEHUSI. YpaBHEHHS)
ypaBHEHUS BBICIIHIX Psnp1. Teopust
TIOPSIIKOB, ~ TOITyCKArOIINe BeposiTHOCTEH "
. CaMOCTOSITENEHOE
8.2 JluneitHbie .
muddepeHInanbHbIe HI/ITanT . KOHCYJIbTAIIUH 110
ypaBHeHHsI N-TO TOpsIKa. COCT;)BHey}II)I/Ie pemrenuio KP Ne3
JluneiHbIE ~ OIHOPOIHBIE COHCIIEKTA MPOBEPKA PEIICHHS
muddepeHInanbHbIe 1 44 | semontenme KP KP Ne3
YpaBHEHHSI C TIOCTOSTHHBIMHU No3 (gacts -
K02 PULIEHTaMH. "Tudh (I)el;eHuHanL i deperHanbpHbIe
Jluneiinple HEOmHOPOJHbIE YpaBHEHH)
HBIE YPaBHEHUSL.
i epeHranbEHbIe Pajtbr. Teopist TECT
ABHCHUSI. ’ N
P BeposiTHOCTEH "
HUroro no pazueny 2 88

9. Psanpl




CaMOCTOATCIIbHOC

u3y4eHHe
JIUTEPATYpPEI
9.1 YwucnoBele  pAABL patyp KOHCYJIBTAIlIH T10
COCTaBJICHUE
[Ipu3nakn CXOIUMOCTH KOHCIICKTA peutenuto KP Ne3
3HAKOIIOIOXKHUTENEHBIX MPOBEPKA PeIIeHHs
1 1 45 | BemonHenue KP poBepia p
YHCIIOBBIX pAIOB. Ne3 KP Ne3
3Hakouepe uecst R 9acThb - YUCIIOBbIE
PEAYIOIIHE "Muddepenunans (
psinel, npusHak JlelOnuna. HEIC YDABHCHHA Ppsiibl)
Psane1. Teopus
BeposiTHOCTEH"
CaMOCTOSITENIbHOE
u3y4yeHue
JIUTEpaTyphbl KOHCYJIbTalluM 1O
9.2 Crenennsle pssl. Ps COCTaBJICHUE peuteHuto KP Ne3
Teiinopa. Pasnoxenne KOHCITEKTa MIPOBEPKA PEIICHUS
¢byHKIMIT B CTENEHHbIE 1 1 45 | Boimonnenue KP KP Ne3
psAbL IIpunoxenus Ne3 (uacThb - CTeleHHbIE
CTETIEHHBIX PAIOB. "TucddepenHunans PpsiIbl)
HBIC YpaBHCHUS. TecT
Psane1. Teopus
BeposTHOCTEH"
Hrtoro 1o pa3aeny 2 2 90
10. Teopus BeposTHOCTECH U
MaTeMaTHYeCKasi CTAaTUCTUKA
CaMOCTOSITENBEHOE
10.1 Komb6unaropuxka. JBVICHIE
Cny4aiinbie COOBITHSI. v
. JIUTEpaTyphbl
BepostHocTs  citydqaiiHOro KOHCYJIbTalluM 1O
COCTaBJICHHE
COOBITHSL. Teopemsl KOHCIIEKTA pemennto KP Ne3
CIIOXKEHHSI M YMHOXCHUS MPOBEpPKa PELIeHUs
. 1 2 40,1 | Bemmomuenue KP
BeposTHocTel.  Dopmyna No3 KP Ne3
TIOJTHOM BEPOATHOCTH. N 9acTh - CIIy4aiiHbIe
P "Tupdepenupans ( e
[ToBTOpHBIE HE3aBUCHMBIC COOBITHSA)
HbIC YPABHEHUSL.
WCIIBITaHUS, hopmyna Psutb, Teopus
bepnynnu. ) o
BEPOSATHOCTEH
CaMOCTOSITENBEHOE
N u3ydeHne
10.2 CayuaiiHas Benn4uHa v
JIUTEPaTyphl KOHCYJIbTalluM 1O
1 3aKOH €€ paclpeaesieHusI.
COCTaBJICHHE pemienuio KP Ne3
MartemaTnueckoe
OKWTARME W AHCHEpCHs KOHCIIEKTa MPOBEPKA PEIIeHUs
[ P 1 2 44 | Bomonnenue KP KP Ne3
CITyqaiiHOM BEJINYUHBI. .
Ne3 (4acTp - ciaydaiiHbIe
Mopa " MEAaHa. "Tupdepenpans BEJIMYMHBI)
Hopmasnbasiii 3aKOH
HBIC YPABHEHUSL. TecT
pacnpeneneHusl. Psutbi, Teopus
BeposiTHOCTEN"
Wroro no pazaeny 2 4 84,1
11. Dx3ameH
11.1 Dx3amen
HUroro no pazneny
Hroro 3a cemectp 6 8 262,1 SK3aMEH
3a4eT C OLIEHKOU
Uroro o aucuuiuinye 14 18 [479,9 1 >

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanuzanus KOMIETEHTHOCTHOTO MOAX0/1a IPEAyCMaTPUBAET HCII0JIb30BAaHUE B yUeOHOM
mporecce AaKTUBHBIX M WHTEPAKTUBHBIX (OPM TPOBENEHHS 3aHATHH B COYETaHUU C
BHEAYAUTOPHOU paboTOil ¢ 1enbio GOpPMHUPOBAHUS U PA3BUTUSA NPOPECCHOHATBHBIX HABBIKOB
oOyuarommuxcs. CornmacHo 1. 34 Ilopsiaka opraHW3alMyd W OCYHIECTBICHHS JESTEIHLHOCTH TI0
o0Opa3oBaTelbHBIM MTporpaMMaM OakajlaBpHuarta BbICHIEro oOpas3oBanus (yrB. mpukazom MOuH
P® ot 05.04.2017 r. Ne 301), mpu mpo-BeZICHUH YUCOHBIX 3aHITUI 00CCIICUNBACTCS PA3BUTHE Y
oOyJaromuxcss HAaBBIKOB KOMAaHIHON pPabOThl, MEXKIMYHOCTHOW KOMMYHHKAIIUW, MPHUHSATHUS
pelIeHUH, JHUAEPCKUX KadyecTB, B TOM 4YHCIE C YYETOM pErMOHAJIbHBIX OCOOEHHOCTEH
npoeccHOHATBFHON IS TETFHOCTH BBIITYCKHUKOB U MMOTpeOHOCTEN paboToaaTerneii.

Bri6upast Ty WM MHYIO TEXHOJIOTHIO padoThl ¢ 00ydYaroUUMuUcs, HE0OX0AUMO UMETh B
BUJly, YTO HauOoJIbIero 3ppeKTa OT ee MPUMEHEHUS MOXKHO JOCTHYb, €CJIU YYUTHIBATH LIEIU
o0pa3oBaHMs, Ha peaJu3allMi0 KOTOPbIX JOJDKHA OBITh HamlpaBiieHa M30MpaeMas TEeXHOJOTHS,
coJiep’KaHue, KOTOpOe MPEACTOUT MepeiaTh 00yJaroluMCs € €€ MOMOILBIO, a TAK)KE YCIIOBHUS, B
KOTOPBIX OHA OyJIET UCII0JIb30BATHCA.

B nammeit pabote MbI HCTIOJIB3YEM CIIEAYIONIEE.

1. TpaguuuonHsle oOpa3oBaTesbHble TexHOJOrMu. OpraHuzanus 00pa30BaTEIBLHOIO
mporecca, MIpeanoyiaraeT NpSAMYI0 TpaHCISALWIO 3HAHUW OT MpernojaBaTeNsi K CTYAEHTY
(MpeuMyIIeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUIIOCTPATUBHBIX METOJ0B OOy4yeHus).
VYyeOHast JeSITeNbHOCTh CTY/AE€HTAa HOCHT B TaKMX YCIOBHUSX, KaK MPaBHJIO, PENpPOTYKTUBHBIN
Xapakrep.

®opMbl y4eOHBIX 3aHATHI:

- UHpOpMAalLMOHHAs JIEKUUs — I[OCIEeNOBaTEeIbHOE M3JI0KEHHE MaTepuaila B
JUCLUUIUIMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYILIECTBEHHO BEpOAIbHBIMU CPEACTBAMHU.

- IPAaKTUYECKOE 3aHATHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUIN U HAaBBIKOB IO
IPE-JI0)KEHHOMY alITOPUTMY.

2. TexHomoruu mpoekTHOTO oOydeHus. OOpa3oBaTeNbHBIA TPOLECC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IO3TAIIHOIO DPEUICHHUs MPOOJEMHOM 3aJadd WM BBINOJIHEHUS
yuebHOoro 3amanus. [Ipo-exkT mpennojaraeT  COBMECTHYIO  y4eOHO-IIO3HABATEJbHYIO
JEATeNbHOCTh T'PYIIbl CTYJEHTOB, HAlpaBJIECHHYI0 Ha BbIPAOOTKY KOHLEMNIMH, YCTAHOBJICHUE
Hese v 3ajad, GopMyJIupoBKY 0KHJIae-MbIX pPe3yJIbTaTOB, ONIPEIe/IEHNE IPUHLUIIOB U METOIUK
pelieHusl IOCTAaBJICHHBIX 3ajady, IUIAaHUpPOBa-HUE XoJa paboThl, MOUCK JAOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, MOATAIIHYIO PEATU3aLMIO IJIaHa Pa-00Thl, IPE3EHTALMIO PEe3yIbTaTOB
paloThl, UX OcMbIciIeHUE U pediekcuto. [IpuMenseTcst B OCHOBHOM IS EpeX01a KOMIETEHIH
Ha yPOBEHb BIIAJICHUS.

OcHOBHBIE TUIIBI IPUMEHSEMBIX HAMH B 00pa30BaTEe/IbHON 1A TEIbHOCTH ITPOEKTOB:

HccnenoBaTenbCkuii MPOEKT — CTPYKTypa MNpubmmkeHa K ¢GopMmaTy HAaydHOTO
UCCIIeIOBaHUs  (JI0Ka3aTeNbCTBO AKTYalbHOCTH TEMBbI, OIpelesieHHe HaydyHOW MpoOsieMsl,
npeaMera M oObeKTa MC-ClIeIOBaHUs, LieJed W 3a/1ad, METOJOB, MCTOYHUKOB, BbIJIBHKCHHE
TUIOTE3bl, 00001eHe Pe3ylbTa-TOB, BBIBOJbI, 0003HAaU€HUE HOBBIX IMpodiieM). PesynbTarom
ABJIseTCs yueOHast KapTa [0 MO0 Halllel 00pa3oBaTeIbHOM IPOrpaMMBl.

TBopueCckuil NPOEKT, NPEANOoaraloliuii B OTIMYME OT MPEABIAYILEro, KOHEYHbIN
INPOAYKT B CIEIYIOLIUX BapHaHTaX — ra3era K UCTOPHMUECKH 3HAYMMOMY «MaTeMaTHYECKOMY»
coObITHIO (TIpa3a-HuK yncna «I[lu» u T.1.); «MaremaTHuecKkash» OTKpbITKa (CBOEro poja yueOHast
KapTa, TOJIbKO He(op-MalbHO, KPaCOUHO 0(OPMIICHHAs; BUACOPOIIUK «S Haydy Bac pemarh ...»
U T.IL

WHpopMallMOHHBIM MpOeKT — y4eOHO-NO3HaBaTeNbHAs JIEATENBHOCTh C  SIPKO
BBIPQ)KEHHOW HIB-PUCTHUYECKONW HANpaBICHHOCThIO (MOUCK, OTOOp W CcHCTEeMaTU3alus
uHpOpMAIUU 0 KAKOM-TO 00BEK-Te, 03HAKOMJICHHE YYAaCTHUKOB IPOEKTa C 3TOM MH(popMaruei,
ee aHaJIu3 U 00001eHNEe U, HAKOHEII, TPE3EHTAIUS 110 MPAKTHUYECKOMY IPUI0KEHHUIO).



4. HubopManMOHHO-KOMMYHUKAIIMOHHBIE 0Opa3oBaTelbHbie TexHOJOTHHA. OpraHu3aius
00pa-30BaTeNBLHOTO MpOIlecca C MPUMEHEHUEM CIEIUATM3UPOBAHHBIX MPOTPAMMHBIX CPEl U
TEXHUYECKUX CPEICTB paboThl ¢ wuHPOopMmanmeld (MHPOPMAIMOHHYIO Cpely YHHBEPCHUTETa
MOOYC MOODLE).

6 YueGHO-MeTOANYeCKOe 00ecriedyeHHe CAMOCTOSITe/IbHOI padoThl 00yUYaroLIMXcs
[IpencraBneno B nmpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA I/l POBEAeHU POMEKYTOYHOM aTTeCTAMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(OPMANIMOHHOE 0O0ecTiedeHrue TUCIIUTITTHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypA:

1. 2. llumaues, B. C. Beicmast matemaruka : ydeOnuk / B. C. llumayeB. — Mockaa :
NH®PA-M, 2024. — 479 c. — (Beicmiee oOpazoBanme). — DOI 10.12737/5394. - ISBN
978-5-16-010072-2. - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/2085943  (mara oOpamienus: 29.04.2024). — Pexum
JIOCTYyTIa: IO TIOJITHUCKE.

2.Jlypwe, . I'. Boicmast matematuka. [Ipaktukym : yue6roe nocodue / 1. I'. JTypee, T. I1.
®dyntukoBa. — MockBa : By3oBckmii yueOnuk : MHOPA-M, 2023. — 160 c. - ISBN
978-5-9558-0281-7. - Texcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1988445  (mara oOpamenus: 29.04.2024). — Pexum
JOCTYIIA: IO TIOITHUCKE.

0) lonoJiHMTEILHAS JIATEpaTypa:

1. Beicimas MaTeMaTHKa B yIIpaKHEHHSIX | 3a7a4dax . yaeoHoe mocooue st By3os / I1. E.
Hanko, A. I'. ITonos, T. S. KoxxeBuukosa, C. Il. /lanko. - 7-e u3z., ucnp. - Mocksa | Mup u
O6pazosanue, 2023. - 816 c. - ISBN 978-5-94666-506-3. - Tekcrt : anmektponnsid. - URL:
https://znanium.com/catalog/product/1993566  (mara o6pamenus: 29.04.2024). — Pexum
JOCTYyTIa: IO TOJITUCKE.

2. lllumayes, B. C. Beiciast mareMatuka : yue6Hoe mocobue s By30oB / B. C. [llumaues.
— 8-¢ u3n., nmepepad. u mon. — Mocksa : MznarensctBo IOpaiit, 2024, — 447 ¢. — (Boicmiee
obpaszoBanue). — ISBN 978-5-534-12319-7. — Tekcr : snektpoHHbiii // O6Gpa3oBareibHas
mwiargpopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/535509  (mara oGparieHus:
29.04.2024).

3.Marematika B mpuMepax W 3amadax: ydeb. mocobwe / O.M. [ertspesa, JI.H.
XKypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — MockBa: UHOPA-M, 2019. —
372 c. — (Bwicmiee o06-pa3oBanme: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anexktponHbid. — URL: https://new.znanium.com/catalog/product/989802 .— Pexwum nocryna:
JUIsL aBTOPU3. IoJIb30BaTeleil (1ata ooparnenus: 29.04.2024).

4.byrpos, f. C. Boiciiast matemaruka B 3 T. T. 1. JTuddepenunansHoe U uHTErpaibHOE
ucuncienne B 2 kH. Kunra 2 : yueOnuk mis By3os / SI. C. Byrpos, C. M. Hukonbckuit. — 7-¢
u31., crep. — Mocksa : M3parensctBo FOpaiit, 2024. — 246 c. — (Bricuiee oOpa3oBanue). —
ISBN 978-5-534-02150-9. — Tekcr : anektponHbiii // Obpa3oBatenbHas mnardpopma HOpaiir
[caiiT]. — URL.: https://urait.ru/bcode/538132 (mata obpamienus: 29.04.2024).

5. [unaues, B. C. Briciias matemaruka. [lonnsiii kype B 2 T. Tom 1 yueOnuk s
By30B / B. C. lllunaues ; mox penakimeii A. H. TuxonoBa. — 4-¢ u3., ucnp. u g0, — MOCKBa :
N3naTenscTBO FOpaiir, 2024, — 248 c. — (Bricmiee obOpazoBaHue). —
ISBN 978-5-534-07889-3. — Texkct : anekrponHbiii // ObpazoBarenbHas miardopma FOpair
[caiit]. — URL: https://urait.ru/bcode/537837 (mara obparmenus: 29.04.2024).



https://znanium.com/catalog/product/2085943
https://znanium.com/catalog/product/1988445
https://znanium.com/catalog/product/1993566
https://urait.ru/bcode/535509
https://new.znanium.com/catalog/product/989802
https://urait.ru/bcode/538132
https://urait.ru/bcode/537837

B) MeToM4ecKue yKa3aHus:

1. AxkmanoBa 3. C. HeonpeneneHHblii HHTETpal: OT TEOPUHU K IPAKTUKE [DJIEKTPOHHBIN
pecypce] : yuebnoe mocobue / 3. C. AkmanoBa ; MI'TY. - Maruutoropck : MI'TY, 2015. - 1
AJIEKTPOH. OTIT. JICK (CD-ROM). - Pexum JIOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123
520/1304 .pdf&view=true. - MakpooOBbeKT.

2. Ananmutudeckasi reoMmetpust [Dnektponnsiii pecype] : npaktukym / T. I'. Ky3una, O. C.
Anpapocen-ko, T. B. Mopo3oga, O. B. Ilerpoa; MI'TY. - Marauroropck, 2010. - 114 c. : un
TabII. - Pexum JOCTyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/10689
18/313 .pdf&view=true. - MakpooOBEKT.

3. ArucumoB A. JI. Marpunsl. Onpenenutenu. CHCTEMBI JIMHEHHBIX anTreOpandecKux
ypaBHEHHMI [ DeKTpoHHBIH pecypc] : yueOHoe mocooue / A. JI. Auucumos, T. A. bonaapenko, I
A. KameneBa ; MI'TY. - Maruuroropck : MI'TVY, 2017. - 1 snekrpon. ont. nuck (CD-ROM). -
Pesxxum JOCTYIA: https://magtu.informsystema.ru/uploader/fileUpload?name=3361
.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true. = -  Makpooobekr. -  ISBN
978-5-9967-1000-3.

4. bonpmapenko T. A. UnterpanpbHoe wucuuciaeHue ¢GYHKIMM OJHOM NEpeMEeHHOU
[DnexTpoHHBIH pe-cypc] : yuebnoe mocodbue / T. A. boumaperko ; MI'TY. - Marautoropck :

MI'TY, 2017. - 1 onek-tpon. onr. guck (CD-ROM). - Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342
pdf&show=dcatalogues/1/1138511/3342.pdf&view=true. =~ -  MakpooObekr. -  ISBN

978-5-59967-1001-0.

5. bymeruea C. B. Maremaruka: mpeneiasl W HENPEPHIBHOCTh (PYHKIIMH OJTHOM
nepemeHHo. [TpakTu-Kym [ DnekTpoHHbIH pecypc] : yuednoe mocobue / C. B. Bynsruesa ; MI'TV.
- Marnutoropck : MI'TY, 2017. - 1 saekrpon. ont. guck (CD-ROM). - Pexxum mpocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138
500/3338 .pdf&view=true. - MakpooobekT. - ISBN 978-5-59967-1002-7.

6. beixoa M. B. Jluddepennmansubie ypaBHEeHHs [DNEKTPOHHBIA pecypc] @ yueOHOoe
noco6ue / M. B. brikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marautoropck : MI'TVY, 2012, - 1
AIIEKTPOH. OIIT. JICK (CD-ROM). - Pexum JIOCTYyIIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119
343/1045 .pdf&view=true. - MakpooOBeKT.

7. N3ocosa JI. A. OCHOBBI MaTeMaTHYECKOTO aHaJIn3a [ DJIEKTPOHHBIN pecypc] | yueOHoe
nocobue. Y. 1. TubdepennpansHoe ucuucienne GyHkun oauoi nepemennoii / JI. A. M3ocosa,
JI. A. T'paueBa ; MI'TVY. - Marautoropck : MI'TVY, 2015. - 1 snextpos. ont. auck (CD-ROM). -
Pexum JlocTymna:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123
913/1400 .pdf&view=true. - MakpooOBEKT.

8. Koporenkas B. A. OyHKIMH HECKOJBbKUX MEPEMEHHBIX [DIEKTPOHHBIM pecypce]| :
yuebHoe nmocodue / B. A. Koporerkas, F0. A. 3Bekos ; MI'TY. - Marauroropck : MI'TY, 2015.
- 1 3EKTPOH. OIT. JTUCK (CD-ROM). - Pexum JIOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121
202/1164 .pdf&view=true. - MakpooOBEKT.

9. Teopus BeposiITHOCTEH 1 MaTeMaTHUECKasi CTATUCTUKA: AIEKTPOHHOE yueOHOe mocobue
U TPaKTU-KyM ¢ JlabopatopHeiMU pabotamu [DnektpoHHbIid pecypce] / A. B. Uzocos, JI. A.
N3ocoBa, JI. A. I'pauesa, E. M. T’ yTI/IHa - Marnutoropck : MI'TY, 2013. - 1 sneKkTpoH. ONT. AUCK
(CD-ROM). Pe-xum JOCTyTa:
https://magtu.informsystema. ru/uploader/flIeUpIoad?name 931.pdf&show=dcatalogues/1/11189
48/931 .pdf&view=true. - MakpooOBEKT.

r) [IporpamMuoe o6ecnnieuenue u UHTEepHET-pecypceb:


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

IIporpammHoe o0ecnieuenne

Haumenosanue I10 Ne norosopa Cpok aeicTBus JIMLIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB0001HO pacnpoctpansemoe [10 06eCcCpOUHO

Adobe Reader cB000HO pacupocTtpansemoe [10 0ecCcpOUHO

IIpodeccuonasibubie 62361 JAHHBIX 1 HHPOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue kypca CchblIKa

DrexkTpoHHas 0a3a mepuoauveckux u3maHuii East View
Information Services, OO0 «MBUC»
Hannonansnas nH(})OpPMAITMOHHO-aHAIUTUYECKAs
cucreMa — Poccniickuil MHIEKC HAy4YHOIO LIUTHPOBAHUS
(PHHIL)

9 MarepuajbHO-TeXHHYeCKoe ofecneyeHne TUCIUTLIMHBI (MOTYJIs1)

https://dlib.eastview.com/

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

MaTepI/IaJ'IBHO-TGXHI/ILIGCKOG oOecricucHue JUCIHUITIINHBI BKJIFOYACT:

JlekumonHas ayaurtopusi, 2112 MynbTuMeaniiHBIC CpENCTBA XpaHEHWs, Nepeaadud u
npecTaBieHust UHGOpMaLUU

KommerorepHbrit kimacc, 372 a IlepcoHanbHble KommbioTepbl ¢ maketom MSOffice,
Mathcad, Mathlab u Bexoom B HTEpHET

AynuTopun A7 CaMOCTOSITETbHONW pabOoThl: KOMITBIOTEPHBIE KJIAacChl; YUTAIBHBIE 3aJIbl
oubmmotexku Ilepconanbusie kommbioTepsl ¢ maketom MSOffice, Bei-xomom B MHTEpHET U C
JIOCTVIIOM B 3JIEKTDOHHVIO HH(MODMAIIMOHHO-00Da30BaTENIbHVIO CDENY VHUBEDCUTETA

Hpuioxenne 1

6 YueOHO-MeTOoAuYecKoe o0ecneyeHrne CaMOCTOSITeIbHOH PadoThl 00y4aromuXxcsi

[lo mucuunnmne «MareMmaTuka» NOpPeIyCMOTPEHAa BHEAyAUTOPHAs CaMOCTOsATENbHas padora
oOyuarouiuxcs, TMpOBOAUMAsT B BHJE CaMOCTOSATEIbHOIO H3YYEHHUS JIUTEPaTypel H
MH(OPMALIMOHHBIX PECYpCOB, a TakkKe B BUJEC PEUICHHUS THUIOBBIX 3aJa4 IpPHU BBINOJIHEHUU
KOHTPOJIbHBIX paboT.

IlIpumepnwvie konmponwvnwvie pavomot (KP):

Kountpoabnas padora Nel

3amanme 1.

Pemmre cucremy Tpemst criocobamu: a) MaTpHIHBIM criocoOoM; 0) o popmynam Kpamepa; B) meTomom
l'aycca

X—-2y-32=3,
3X+y-22=9,
2x -3y +52 = 4.

3amanmue 2.

1) Haiigute yron Mmexxay Bektopamu a u b, ecnmn a = (2; —1), b= (— 2, 2).


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

ITocTpoiiTe JaHHBIE BEKTOPHI B cucTeMe KoopauHaT OXy, a TakKe BEKTOpBI, M300paxaromue: 2a + 0 ,
a-3b.
2) YKaXuTe CpeId HIDKCIIPUBEICHHBIX BEKTOPOB OPTOrOHAJbHBIC, KOJUIMHEAPHBIC, a TaKKe

KOMILUIAaHAPHBIE: & = (— 31 4), b= (2,-2;1), C= (2; %; —%), d =(7;118). Bouucure

IUIONIAIb TIApATIeIorpaMMa, ITIOCTPOEHHOro Ha BekTopax D 1 C.
3aganmue 3.

Hanmcarts ypaBuenue npsamoit AB | eciu A(—l; 2; 3), B(—l; 2;—1). BBIYHCITUTD PACCTOSIHUE OT TOYKH

A 5TOl NpsAMOH 110 TIOCKOCTH, TIPOXO/IALIEH Yepe3 TOUKy B, neprenanKyIapHo BEKTOpy N(O;-3; 9) :
3ananue 4.

. 2 2
TIpuBeUTE K KAHOHUYECKOMY BUJIy U TocTpoiite kpuByto X~ —4X+2y" -4y =0

3aganmue 5.

Briuncnure npeaensi:

1+4x—x* 3x-arcsin 2x ) lim J2x-1-4/5

a) lim m————;0) Im—————;
x>o X + 3x% + 2x* x-0 COS X —COS” X x—3 x—3
3ananue 6.
d? X = ctg2t
Haiigure d—y u _3/ i QYHKIMM: a) y = e* i . 0 g )
dx  dx y = In(sin 2t)
3ananue 7.
. . 2x—7 _ .
CocraBbTe ypaBHEHHE KacaTEeIbHOW K KPUBOM: y=— B Touke X;=-1.  IloctpoiiTe KpUBYIO U

X —4
KacaTeJIbHYIO K HEl.

KonTtposbnas padora Ne2

1. BeruucinuTe HeonpeneneHHbIe HHTETPabl

1) J'(1+tg23x)dx; 2)J' 3-5x dx; 3)Jarcsin 5xdx;  4) J‘In X

VBX + X2

2. Beruuciaure ONPECACICHHBIC UHTCTPAJIbI

1 2

1) | (@-sin 2x)*dx dx ;

X
) [Gean 9 [

ot—|y

3. Haiigure momaan ¢uryp, OrpaHHYEHHBIX JUHUSAMU. B 3amade (0) mpu MOCTPOSHUHM JUHHUU

BOCHOHBByﬁTeCB Ta6HI/IL[6ﬁ BaYKHCHIIINX KPHUBLBIX B HOHHpHOﬁ CHUCTCMC KOOpAUHAT:



a) Xy=6, x+y-7=0; 6) p°=2c082¢p.

. . X =22 cost,
4. Haiigute IMHY OyTW KPUBOH 0

y=2\/§sin t,

IA

—_

IA
Wl N

5. Haiitu 00béM Tena, 00pa3oBaHHOrO BpallleHHeM BOKpYyT ocu OY  (urypsl, orpaHHueHHON JTMHHUAMHU:
X2 +y%-4y=0, y=+3-x (y<+3-x)

6. BbIUKCIHTE HECOOCTBEHHBIM MHTETPAJ MIIM YCTAHOBUTH €0 PACXOIUMOCTh:

0 7X4 4 d
0 Ix"’e dx . 2) —X2
0 2 3 (4— X)

7. Haiimure m noctpouts obGmacth ompenenenus dymxman 2 =IN(4 - X% — yz) —arcsin(2-y).

8. Haiinure yacTHbie TNPOU3BOMHBIE IEPBOTO MOPsAKAa (YHKIWH:

z=3xy3—sin(x2+y)+x+y.

9. Haiitu HamMeHbmmee M Hanbombimee 3Hauemne dymkman Z =X —Xy+2y> +2y+1
B oomacru D: x+y=-5 x=0; y=0.

Koutpoabnasi pabora Ne3

1. Pemmre muddepeHinaibable YpaBHEHUS TIEPBOH CTETICHH

A) xy' —4y—x2\Jy =0.
B) y’sinx =y Iny, y(g) =e

B) X(y? —1)dx + y(x* —1)dy = 0.

2. Pemmre nuHeiHBIe HeORHOPOAHBIE MU (depeHInaIbHOe YpaBHEHUE C TOCTOSTHHBIMU
KO3 dUIMeHTaMU

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

3. Pemmre onHOpOAHYIO crcTeMy M depeHInalbHBIX YpaBHEHHUI:
x'=6x—y,
V' =x+4y.



4. B ypue 12 mapoB. Cpeau 31ux mapos 3 Oensix 1 9 yepHbIx. KakoBa BEposSTHOCTD TOT'0, UTO Haygauy
BBIHYTBIH Iap OKakeTcs: OenbimM?

5. B pamnoctyauu tpu mukpodoHa. [ kaxaoro u3 nepBeIX ABYX MUKPO(POHOB BEPOSTHOCTH TOTO, YTO
OH BKIIIOYEH B JJaHHBIM MOMEHT, paBHa 0,45, a mis tperbero — 0,9. Halitu BeposSTHOCTH TOrO, 4TO B
JaHHBIA MOMEHT BKJIFOUEHBI 2 MEUKpO(OHa.

6. B mponaxke mMerorcsi Oernble U KOPUYHEBBIE SIiflla B COOTHOMIEHUH 2:3, mpuueM mpou3BoAacTBo 60%
0enbix U 71% KOpUUYHEBBIX SUI] JATUPYETCS THEM, TPEALISCTBYIOMMM IHIO MPOJAXKH, a OCTalIbHbIC
siilla TaTupyloTcs Oonee paHHUMM uduciamu. [lokynaTenb 3aka3blBaeT siflla, JaTHPyeMble THEM,
MIPEIECTBYIOMNUM JHIO NMPOAAKH, HE3aBUCHMO OT UX LBeTa. KakoBa BEpOATHOCTH TOTO, YTO €My
MPOAANYT PEHICTKY OCIBIX SHUIT?

7. Teneponnas cerb yupexxaeHusi oocnyxusaer 200 aboHeHTOB. BeposSTHOCTH TOro, 4TO B TEUCHUE
MUHYTHI BHYTPH 3TON CETH KTO-TO KOMY-TO MO3BOHMT, paBHa 0,7. KakoBa BeposSTHOCTh TOTrO, YTO B
TeueHne MUHYTHI OyzeT 5 3B0HKOB? KakoBa BepOSTHOCTB TOTO, UTO B TEYCHHE MUHYTHI OyJieT He Oonee
5 3BoHKOB? HaiiTi HauBeposTHelIIIee YHCI0 3BOHKOB B TEYEHHE MUHYTHI.

8. 3aman psn pacnpeneneHus ciaydaiHo# BenmmumHbl X. Haiitm MaTemarmdeckoe OXHIaHHE,
JTUCTIEPCHIO U CPE/IHEE KBAPAaTHUeCKOe OTKIOHEHHE. [IocTponTh QYHKIINIO pacripeeieH s

X 4 6 10 12

P 0.3 0.2 0.2 0.3

9. s HETIpepBIBHOM CITy4aifHO! BEJTMUMHBI 3a/1aHa (QYHKITUS pacIpeieIeHus F(X). TpeOyercs

HAWTH TUIOTHOCTB pacmipenenennst f(X), MaTeMaTHIeCKOe OKHIAHHE, TUCTIEPCHUIO, CPEJIHEE
KBaJIpaTHUECKOE€ OTKJIOHEHHE. BBIYMCINTH BEPOSITHOCTh TOTO, YTO OTKJIOHEHHUE CIydalHON
BEJIMUYUHBI OT €€ MaTeMaTHYECKOro OKUIAaHUsA OyAeT He Oosiee CpPEeIHEro KBaJpaTU4eCKOTo
oTkioHeHus. [locTponTs rpaguk GyHKIMA.

0 ,  x<0
F() =1 (1—cos2x) , 0<x<”
2 2

1 ) V4

X>—

2

10. 3akoH pacmpeneneHuss CUCTEMbI TUCKPETHBIX CIyYalHbIX BETUYHH (X ,Y) 3aJaH TaOJIMIEH.
Haiitn xospduumnent koppensuuu I, W BEPOATHOCTH TNONAJAHUs CIYYaHHOW BETHYMHBI
(X,Y) B ob0macte D.

X 0 2 4 6

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

Ipunoxenue 2

7 OneHo4YHbIe CPeACTBA IS IPOBEACHHUS IIPOMEKYTOYHON aTTeCTalluu

a) [lnanupyemble pe3yabTaTbl 00y4eHUS U OLlEHOYHbIE CPeICTBa sl POBeJeHN s IPOMEKYTOYHOM
aTTecTalMM:

C TYpPHBII
TPYILYP [Inanupyemeie
3JEMEHT OrneHouHbIE cpencTBa
pe3ybTaThl 00yUEHHS
KOMIIETEHIIUU

OIIK-2 Cnoco6eH NpUMeHSATh COOTBETCTBYIOLINI (PM3UKO-MaTeMaTHYeCKMIl annapar,
MeTO/1bl AHAJIN3a U MO/IeJIMPOBAHUS, TEOPETHYECKOI0 U IKCIIEPHMEHTAILHOI0




CTpyKTypHBIii
3JEMEHT
KOMITETCHLIUU

IInanupyemsbie
pe3yabTaThl 00y4YCHHUS

O1ieHOYHBIS cpeacTaa

HCCJIICI0BaAHMSA IIPHA PEIICHU N leO(l)eCC]/IOHa.TILHLIX 3aga4d

3HaTh

- OCHOBHBIC IIOHATHSA U
MCTOJIbI JIMHCHHOM,
BEKTOPHOM aireOpbl 1
aHAJIMTUYCCKOU
TE€OMETPUH;

- OCHOBHBIE MOJIOXKE-
HUS TEOPUU TPEICIIOB
U HETIPEPhIBHBIX
GbyHKUIWH, rpaduKH
OCHOBHBIX
3JIEMEHTaPHBIX
(yHKIMH 1 uX
CBOICTBA;

- OCHOBHBIE T€OPEMBI
nuddepeHInaIbHOro
Y WHTETPAIBLHOTO UC-
quCIeHUs GyHKITUH
OJTHOHI M HECKOJIBKHUX
IepEeMEHHBIX, METOIBI
muddepeHmaaTsHOro
HCYHCIICHUS
HCCIIEIOBAHUS
(hyHKITHI, OCHOBBI
YHUCIICHHBIX METO/IOB
BBIYHCIICHHS
OIIpeNeNeHHbIX
HMHTETpalioB,

- OCHOBHBIE THITBI
OOBIKHOBEHHBIX

g hepeHInaIbHBIX
YpaBHEHUI U METOABI
WX peIIeHNS;

- OCHOBHBIE
TTOJIOXKEHUS TEOPUHU
PAIOB;

- OCHOBHBIC ITOHATHA
TCOpUHn BepOHTHOCTeﬁ
M MaTeMaTUYeCKOI
CTaTUCTUKHU

TeopeTnyeckue Bonpockl 47151 Ik3aMeHa B 1 cemecTpe

1. Matpuusl. Buns! matpun. JleficTBus Hax MaTpULIaMu.

2. Omnpenenutens. OnpezneneHne, CBOMCTBA ONpeaeNuTeNs.

3. HeBbipoxxnenHast Mmatpuna. OOpartHas marpuia. Panr matpuiipl.

4. CucteMbl TUHEWHBIX ypaBHeHUH. OcHOBHBIE TOHATHSA. COBMECTHOCTh
CJIAY.

5. Perienue cucreM JIMHEWHBIX ypaBHEHHH. MaTpuuHbIi MeTO.
6. Pemienue cucrem JuHeiHbIX ypaBHeHH. @opmynsl Kpamepa.
7. Perienne cuCTeM JIMHEWHBIX ypaBHEHUH MeTonoM I'aycca.

8. Cuctemsbl JTMHEIHBIX OJJHOPOAHBIX YPaBHEHHUI.

9. BekTopsl. JIuHelHbIe oniepaliuy Hajl BEKTOPaMH.

10. IIpoexkrus BekTopa Ha ock. Moaynb BekTopa. Hanpasmsromnue
KOCHHYCBI.

11.CkansipHOe Ipon3BeIeHHE BEKTOPOB, €ro cBoicTRa. [Ipmnoxenus
CKaJISIPHOTO MPOU3BENICHUS B TEOMETPUH, (DH3HKE.

12.BexTopHOE IMPOU3BEACHUE BEKTOPOB, €ro CBOICTBA. [IpuiokeHus
BEKTOPHOI'O NIPOM3BEICHNUS.

13. CmemanHOE TIPOU3BEIEHNE BEKTOPOB, €ro cBoiicTBa. IlpunoxkeHus
CMEIIaHHOTO TIPOM3BEACHHUSI.

14.YpaBHeHus IpsAMON Ha IIOCKOCTH.
15.YpaBHeHHUS TIOCKOCTH B IPOCTPAHCTBE.
16.YpaBHeHUs IPSAMOI B IPOCTPAHCTBE.

17.B3anMHOE pacronoKeHne IPSMBIX 1 IDIOCKOCTEH. YTOI MEXIY
HUMU. PaccTosiHuE OT TOYKM A0 NpsIMOM, TUIOCKOCTU. Touka
TepecevdeHus IPsMOil U TIIOCKOCTH.

18. KpuBbie BTOPOro MOpsiKa: OKPY)KHOCTb, 3JUTUIIC, THIIEpOoa,
napabona, X reoOMeTpHYECKHe CBOWCTBA M YPaBHEHUS

19. ®yukuus. Criocoosr 3aganus. O6macTh onpeaeneHus. OCHOBHbIE
SJeMeHTapHbIe PYHKINH, NX CBOHCTBA, TpaduKu.

20. Tpenen ¢byukiuu B Touke. [Ipenen GyHKIMH B OECKOHEUHOCTH.
OmHOCTOPOHHUE TIPEIEITHL.

21. beckOHEYHO MaJibie U OECKOHEYHO OOMbINE PYHKIIUH, CBS3b MEXKY
HuMH. CBoOlicTBa OECKOHEYHO MaIBIX (PYHKIIHH.

22. TeopeMsl 0 npesienax. PackpbITre HEONpeIeIeHHOCTEH.

23.3ameuaTenbHbIe PEEITh.

24. CpaBHeHHe OECKOHEYHO MAIIBIX (DyHKIMHA. DKBUBAJICHTHBIC
OeCKOHEYHO MaJble (PyHKIIMK ¥ OCHOBHBIC TEOPEMBI O HHUX.
[IpuMeHeHne K BBIYUCIICHHIO MTPEACIIOB.

25. HenpepbIBHOCTH (DYHKIIMHU B TOUKe. TOUYKH pa3pbiBa H HX
KIIacCH(HUKAIIHSL.

26. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (pyHKIMsIX. CBOMCTBA




CTpyKTypHBIii
3JEMEHT
KOMITETCHLIUU

IInanupyemsbie
pe3yabTaThl 00y4YCHHUS

O1ieHOYHBIS cpeacTaa

(yHKIMH HENPEpBIBHBIX Ha OTpE3Ke.

27.TIpon3BonHast GyHKIIMM, €€ TeOMETPHUECKUI U (PU3NIECKHIA CMBICI.

28. YpaBHEHUs KacaTebHOM U HOPMaJIM K KPHBOM.
JuddepennupyeMocTb GyHKINN B TOUKE.

29. [Ipon3BomHast CyMMBI, pa3HOCTH, MIPOU3BECHUS, YACTHOTO
¢ynxmid. [Ipon3BogHas cinokHOI 1 00paTHON QyHKIMIL.

30. TuddepeHnrpoBaHue HEIBHBIX U TAPaMETPHUUCCKH 3aTaHHBIX
GyHKIMHA.

31. Jlorapudmuueckoe audhepeHIupoBaHue.

32. [Ipon3BoHbIE BBICHINX TOPSIKOB.

33. Auddepennpan GpyHkuun. I'eomeTpudecKuii cMbICT
muddepennmana. OcHOBHBIC TeopeMbl 0 audhepeHIanax.

34. Tlpumenenne quddepeHnnana K mpuOIMKEHHBIM BHIYUCICHUSM.

35. OcHoBHBIE TeopeMbl A depeHIaIbHOro ucuncinenus: Poss,
Jlarpanxa u Komm.

36. [IpaBuito Jlomurans.

37. YcnoBust MOHOTOHHOCTH (PYHKIUI. DKCTPEMYMBI () yHKITHH.
Heo0xouMoe 1 JOCTaTOYHOE YCIIOBHS SKCTpeMyMa (D YHKIIHH.

38. Haubonbliee 1 HanMeHbllee 3HaUeHNs1 PYHKIIMU Ha OTpE3Ke.

39. Bemykiocts rpaduka ¢pynkunu. Toukn nepernda. Heooxomaumoe u
JIOCTaTOYHOE YCJIOBHUS TOUYEK Ieperuoa.

40. AcumnToTHI rpaduka QyHKIHM.

TeopeTuueckue Bonpockl JIs 3a4eTa BO 2 ceMecTpe

1. TIlepBooOGpa3nas. HeompeneneHHbII HHTErpal U €ro CBOMCTBA.

Tabnuia OCHOBHBIX MHTETPAJIOB.

OCHOBHBIE METO/Ibl MHTETPUPOBAHUS: 3aMEHA IEPEMEHHON U

MHTETPUPOBAHUE O YACTSM.

WurerpupoBanne paluoHaIbHbIX (YHKLHUIL.

WurerpupoBaHue TPUrOHOMETPHUYECKHUX (DYHKIIUIA.

WuterpupoBaHue UppaloHAIbHBIX (QYHKIIHHA.

OmnpeneneHHbIN MHTErpall Kak Mpees UHTErpaabHOM CyMMBI,

€ro CBOMCTBA.

7. ®opmyna Hetorona — JleliOnuia. OcHOBHBIE CBOMCTBa
OIPEeIETIEHHOT 0 HHTEeTpaa.

8. Bruncnenune OIPEIETIEHHOT O UHTeTpaja (3ameHa
MEpEMEHHOM, UHTETPUPOBAHHUE 10 YacTsIM). MIHTerpupoBaHue
YETHBIX ¥ HEUETHBIX (DYHKIIMHA B CHMMETPUYHBIX Ipesenax.

9. HecoOcTBeHHBIE HHTETPAIIBI.

10. T'eomerpudeckue U GU3MIECKUE TPHIOKEHHS OMPEAEICHHOTO
MHTETpana.

11. O6Gnacte ompenencans OHIL. Ilpexen, HEIPepHIBHOCTS.
CeoiictBa  (QyHKINI, HENpPEpHIBHBIX B  OrpaHHMYCHHOU
3aMKHYTOH 00JacTH.

12. YactHple IPOM3BOIHEIE IIEPBOTO MOPSAKA, HX TEOMETPHIECKOE
HCTOJIKOBAHME.

13. YacrHple IPOM3BOIHEIC BHICIIAX TTOPSIKOB.

14. TuddeperunpyemMocTs 1 TONHEIH quddepernnan GyHKInm.

15. Tlpumenerne monmHoro muddepeHnHana K MPUOTIHKEHHBIM
BeruHcIeHusIM. JluddepeHnnanst BBICIINX MOPSIIKOB.

16. TlpowmsBoanas cnoxHOU GyHKIMU. [oaHAS TPOM3BOAHASL.

17. MHBapmaHTHOCTH ()OPMBI MTOTHOTO MU QepeHIIraa.

18. nddepennmpoBanne HeIBHOHN (QyHKINH.

19. KacarenpHast IIIOCKOCTh M HOPMaJIb K TOBEPXHOCTH.

20. DxkcrpemyMm (yHKOMM ABYX IepeMeHHbIX. HeoOxommmoe u
JIOCTaTOYHOE YCIIOBHE IKCTPEMyMa.

21. YcnoBHblil 9kcTpeMyM. Meron MHOXHTenei Jlarpamka.

22. HawubornpIree 1 HanMeHbIIee 3HAUYCHUS] (QYHKIIUH B 3aMKHYTOH
obacT.

n

ook w




CTpyKTypHBIii
3JEMEHT
KOMITETCHLIUU

IInanupyemsbie
pe3yabTaThl 00y4YCHHUS

O1ieHOYHBIS cpeacTaa

23.
24,
25.
26.
27.
28.
29.
30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42,

JIBOWHOM MHTETpall: OCHOBHBIE NOHATHS U ONPEACIICHUS.
I'eomerpuuecknii 1 GU3MYECKUIT CMBICT TBOWHOTO HHTErpaa.
OcHOBHBIE CBOMCTBA JIBOMHOTO MHTETpaa.

Beruncnenne  ABOHHOrO — MHTerpana B JEKapTOBBIX
KOOpJIMHATax.

Brruncnenue 1BOHHOr0 MHTErpana B MOMSIPHBIX KOOPAUHATAX.
IIpunoxenus ABOMHOIO MHTETpaa.

TpoiiHol HHTErpan: OCHOBHBIE MOHSTHUS, CBOMCTBA.
Beruucnenne  TpoifHOro - MHTerpaja B JIeKapTOBBIX
KOOpJIMHATax.

3aMeHa TepeMEeHHBIX B TPOIHOM WHHTerpaje. Brruucrnenue
TPOWHOrO HWHTErpaja B HWIMHIPUYECKHX U C(HEpUUECKUX
KOOpJIMHATax.

leomerpudeckuii u  (U3MYECKUH CMBICH, TPUIOKECHUS
TpOIHOr0 HHTerpana

Yucnossle psel. CXOMUMOCTh U cyMMa psia. CBoicTBa psiioB.
Psan reomerpuueckoil mporpeccun. HeoOxoaumblii npH3HAK
CXOAMMOCTH YHUCIO0BOro psiaa. ['apMoHruecKui psia.
JocTtaTouHble MPU3HAKK CXOIUMOCTH 3HAKOIOJIOXKUTEIBHBIX
psnos. [Ipu3naku cpaBHenus. [Ipusnak [lanamo6epa.
JocTaTouHble MPU3HAKK CXOIUMOCTH 3HAKOIOJIOXKUTEIBHBIX
psanoB. Panukanersiit npusHak Komu. ViHTErpanbHbIi Ipu3HaK
Komn.

3HakodepeyroIuecss U 3HaKomepeMeHHble psiibl. IlpusHax
Jleiitbana. AOCONIOTHAS M YCIIOBHASI CXOIUMOCTD pSAa.
OynKImoHaNbHbIe psinbl. O6nacTe cxoguMocTu. CTeneHHbIe
psanel. Teopema AGens. Pammyc cxomumoctu. CBoiicTBa
CTEIEHHBIX PS/IOB.

Psppt Teitnopa u Makiopena. Paznoxenue ¢GyHKuuin B
CTEIICHHBIE PSIIBL.

[IpumeHeHne  CTENEHHBIX  PSJOB B MPUOIMKEHHBIX
BBIYHCIICHUSX.

Tpuronomerpudeckue psiasl. Onpenenenue koddduireHToB
TPUTOHOMETPUUECKOTO  psija.  YCIOBHE  Pa3IOXUMOCTH
¢bynkmii B psg Oypbe.

Psinp1 @ypbe [uis 4eTHBIX U HeueTHbIX QyHKimid. Psier dypbe
s GYHKOMM TPOU3BOJIBHOrO Hepuona. PasnoxeHue B psn
®Dypbe HEMEePHOANIECKIX (PYHKITHIA.

Teopeanecmle BOIIPOCHI Ui JK3aM€Ha B 3 ceMecTpe

1.

Nookw

®

10.
11.

Juddepernmanbapie ypaBHEHUS: OCHOBHBIC TIOHATHS. 3a1a4H,
npuBosAmue K AuddepeHnanbHbIM YPaBHEHUSIM.

Teopema cyIIecTBOBaHMS U CIUHCTBEHHOCTH PELICHUS
I pepeHINATEHOTO YPAaBHEHHUS.

YpaBHEHUS ¢ pa3ACIAIOIINMICS TIEPEMEHHBIMH.

OnmHoponubie muddepeHInansHbpe ypaBHeHHA | mopsika.
JIuneitnble ypaBHeHUs. Y paBHeHUs bepHymu.

YpaBHeHHE B TONHBIX AuddepeHimanax.
Juddepernmanbapie  ypaBHEHHS  BBICIIAX  TTOPSIIKOB!
OCHOBHBIC ITOHATHS.

YpaBHEHUSI, HOMTyCKAIOIINE MTOHIKEHNE TTOPSIIKA.

Jluneiinsle  muddepeHnnanbHble  ypaBHEHHMS — BBICIIHX
nopsiakoB. JIuHelHBIE onHOpoOAHBIE AH(epeHnnaNTbEHbIE
ypaBHEHHS 2, N-TO MOPSAKOB.

Wnrerpuposanne JIOAY ¢ mocTrosHHEBEIMU KO3(duIeHTamu.
Jluneiinsie Heoquopoausie JIY. CtpykTypa obmiero pemieHus

JTHJTY.




CTpyKTypHBIii

IInanupyemsbie
37EMEHT OneHouHbIE cpencTBa
pe3yabTaThl 00y4YCHHUS
KOMIETEHIUH

12. Meroz Bapualiy MPOU3BONBHBIX MOCTOSHHBIX.

13. Wuterpuposanue JIH/Y ¢ mocrossHHBIME KO3 PUIIIEHTAMH U
MPaBOi YacThIO CHIENUAILHOTO BU/IA.

14. Cucrempl  nuddepeHuManbHBIX — ypaBHeHHA.  Teopema
CYIIECTBOBaHUSI W CJUHCTBEHHOCTH pemeHus. Meroq
UCKITIOYEHHST Ul PCIICHUS  HOPMAJbHBIX  CHCTEM
i depeHINaTBHBIX YpaBHEHHUMH.

15. DnemeHTHl KOMOHMHATOPUKH: IIEPECTAHOBKH, pa3MeEIIEHNS,
COYETaHUs.

16. OcHOBHBbIC TOHATHS TEOPUH BEPOSTHOCTEH: HCIIBITAHHE,
COOBITHE, BEPOSTHOCTh COOBITHSL.

17. [eitcTBus HaJ COOBITUAMU. AJreOpa COOBITHIA.

18. TeopeMbl CIIOXKEHUS 1 YMHOXKEHHUST BEPOSTHOCTEH.

19. d®opmymna nomHoit BepositHocTH. @opmyna Betieca.

20. TNocrmenoBaTeNbHOCTh HE3aBUCUMBIX HcIbITaHWi. Dopmyna
beprymin.

21. CnyuaiiHble BETMYMHBI, UX BHUBI.

22. Psap pacnpenenenus. OyHKIMS pacnpeneseHus, ee CBOWCTBA.
[InoTHOCTB pacnpeseneHus, CBONCTBA.

23. Yucnossle XapaKTepPUCTUKH CITy4aiiHbIX BEIUYMH:
MaTeMaTHYeCcKoe OXXHJaHUE, JHcnepcus, cpenHee
KBaJIpaTU4ECKOE OTKJIOHEHHE.

24. HopManbHbI{ 3aKOH pacrlpeeseHns] ClydaiiHOH BEIMUUHBIL.

25. Cucrembl cCiydailHBIX BEJIMYMH. 3aKOH pacrpeesieHuUs.
YucnoBble XapaKTePUCTHKH CHCTEMBl CIyYalHbBIX BEIIMUMH.
3aBUCUMOCTB CITy4alHBIX BEJIHYHH.

26. IlpenMer  MareMaTH4YeCKOW  CTAaTUCTHKU. | eHepajbHas
COBOKYITHOCTh M BBIOOpKa. Bapmanmonusiii psa. Ilomuron.
['ucrorpamma. OMnupuyeckast GyHKIUS PacIpeneIeHuUs.

27. CraTUCTHYECKHE  OLICHKM  [apaMeTpoB  paclpe/esIeHuUs
reHepaibHONW COBOKYITHOCTH.

28. Crartuctudeckas mpoBepka runore3. Kpurepuit cornacus.
Kputepmnii [Tupcona.

29. KoppensiMoHHbI aHau3. OMOUPHYECKUH Kod(duimeHt
KOPPEIALIIH.

30. HaxokneHue ypaBHEHHS JIMHEHHOW pPErpeccCHd METOJ0M
HAaMMEHbLINX KBaJpPaToB.

YwMers

peaTthb 3aJa4uu 1o
H3y4aeMbIM
TEOPETHYECKH
pazznenam;
00CyX/1aTh
CIIOCOOBI

s dexTuBHOTO
pereHus

g depeHuatbH
bIX YpaBHEHUH H
nux CHCTEM;
OIIPENeITh

3¢ dexTuBHOCTH
peleHrs 3axauu,
MOJY4EeHHOIO ¢
[TOMOILBIO
YHCIICHHBIX
METOJI0B;
pacro3HaBaTh

3¢ deKTHBHBIE

Hpumepubte npakmuueckKue 3A0aHUA 01 IK3AMEHA U 3auema:

1. Pemmuts MaTpranOe ypaBHeHHE X+3(A-B)=4C, rae

1 3
—2 -4

3 8
-7 5

8 6
-3 9

2. Pemuth CUCTEMBI TMHEHHBIX aNreOpandeckux ypaBHEHH 10

thopmymnam Kpamepa, MaTpudHBIM METOOM, MeTOAOM [ aycca:

3X, +4X, +2X; =3
2%, —X, —3X; =3
X, +5X, + X3 =—2

3. JlaHbI KOOPAWHATHI BEPIINH MAPAMHUJIBI AR AN, :

A(L36), A, (221), A(-L0), A (~46-3)

Haiitn:




CTpyKTypHBIii
37EMEHT
KOMIIETEHIIUU

IInanupyemsbie
pe3yabTaThl 00y4YCHHUS

O1ieHOYHBIS cpeacTaa

pe3yabTaThl
00paboTKH
9KCTIEPUMEHTAIIBH
BIX JaHHBIX OT
He3(PPEKTUBHBIX

1) nmuny pedpa Ah, ;
2) yroa Mexay pedpamu AA, u AA, ;
3) yrox Mexmy peopom AA U TPAHBIO AMA ;

4) momaabp rpaHu ARA, ;
5) o0beM mUpaMuabL.

4. B tpeyronbHuke ¢ BepumHamu A(2,1), B(5,3), C(-6,5) naiitu mnuny
BBICOTHI M3 BEPIIHMHBI A.
5. Hammcate kKaHOHMYECKHE U TApAMETPUYECKHE YPABHEHUS
npsAMOoH, poxosiieit yepes Touku M(2,1,-1) u K(3,3,-1).
6. CocraBuTh ypaBHEHUE IUIOCKOCTH, IPOXOISILEH Yepe3 TOUKH
A(1,0,2), B(-1,2,0), C(3,3,2).
7. JokazaTb, 4TO MpSIMbIE TTAPaJUIeIbHBbIL:

x+2 y-1 7z X+y-2=0
3 _2 1 4 X—y—52-8=0

8. Haiitu yron Mexxay npsiMol, MpoXoAsLIeH Yepe3 TOUKY
A(-1,0,-5) u Touky B(1,2,0), u miockoctbio x-3y+z+5=0.
9. OnpenenuTh THIT KPUBOH 2-TO MOPSIKA U MOCTPOUTD JIMHHIO:

x> —9y? +2x+18y+73=0
2x2 +3y? —4x+6y-7=0

y? —4x-2y-3=0
10. Beraucnute npeaesns:

o 1+4x-x* . 3x-arcsin 2x
a) im —————:0) lm ——————:B) |im
x—0 X + 3X° + 2X x>0 COS X — COS” X x—>3

Nl
x—3

d —
1. Hajimare d—y ans Gymanii: a) y = e, 6)
X

X =ctg2t,
y = In(sin 2t).

12. Beraucnuts:  a) 3 —\/§+i , 0) (1—i)28.
13. Haiitu HeonpenenEéHHbIi UHTErpat: a) J. sin 3x-cos5xdx, 6)

J.1—cosx ax P j(2x+5)-exdx.
(x—sinx)®




CTpyKTypHBIii
37EMEHT
KOMIIETEHIIUU

IInanupyemsbie
pe3yabTaThl 00y4YCHHUS

O1ieHOYHBIS cpeacTaa

14. BelYncnuTh onpeeneHHbli HHTerpat

1
15. BelYncnuTh onpeeneH bl HHTerpat I 4x - arcsin xdx -
0

16. Haiitu miomans QUrypsl, OrpaHUYEHHOW JIMHUSMH:

x=4, y?=A4x.

-1 0 0 0
17. VI3MeHUTDb MOPAIOK HHTErPUPOBAHHUSI J' dy J‘ folx + J‘ dy J‘ fdx.
-2 —J2+y -1 -y

18. Beruucnutsb J‘J‘ﬂ, D:x<y<+1-x* x>0-

b X +Y?
19. HaiiTu 1 nocTpouTh 00JacTh OnpeneneHus QyHKINN

U=49-x*-y* +(x-Y)*

20. Haiitn nonubiii  quddepeHuman  QyHKUum:

z=x>Iny—sin2xy.

21. Haiiti wyacTHbIE HPOM3BOIHBIC IEPBOrO MOpsaKa (GyHKIHHU:
£u2.3

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

22. HarucaTth ypaBHEHHE KacaTelbHOH IIOCKOCTH U HOPMAJH K

MOBEPXHOCTH Z = 4/ X% + y2 B Touke (3,4, 5).

2 3
23. Vccnenopats Ha skctpemym dyrkmmo Z = X© — 2XY + 4y

24. Pemmre 3anauy Komm: ycos® xdy = (y2 + 1)dX, y(O) =0.

25. Haiiaute obiee pererue AudepeHinaabHOro ypaBHeHUs
yu + yl — er.

26. Permths OHOPOAHYIO cucTeMy Au(depeHIaIbHbIX YpaBHECHHUH:

x'=6x—y,
Vi =x+4y.

27.Tlpu nocraBke c 3aBoma Ha Oazy 1000 pammonpueMHHMKOB, y 55
BEIIUTM W3 CTPOS JaMmmbl. HaliTw BEpOATHOCTH TOTO, YTO B3STHIN
HayJady MPUEMHUK OyIeT HCIPABHBIM.

28. TlatHaamaTh SK3aMEHAIIMOHHBIX OMIIETOB COMEPKAT IO 2 BOIPOCa,

KOTOPBIC HC ITOBTOPAOTCA, SKBaMeHyIOIIIPIﬁCH 3HAET TOJIBKO 25




CTpyKTypHBIii
3JEMEHT
KOMITETCHLIUU

IInanupyemsbie
pe3yabTaThl 00y4YCHHUS

O1ieHOYHBIS cpeacTaa

BOITPOCOB. Haiitn BEPOATHOCTDb TOI'O, YTO DK3aMCH 6yz[eT CaaH, €CJIN IJId
OTOro 10CTaTOYHO OTBETUTH Ha JBa BOIIpOCa OAHOI'O ourera.

29. TIpuHIMaeM BEpOATHOCTH POXKICHUS MAJTbUYUKA U JCBOYKU
paBHbIMU. Haiitu BeposiTHOCTB TOTr0, YTO cpeau 10 HOBOPOXKIEHHBIX 6
OKaXXyTCSl MAIbUUKAMH.

30. [laH 3aKOH pacnpeneneHns TMCKPEeTHOW CIyq9aliHOH BEMYMHbI:

X: 1110 | 120 | 130 | 140 | 150

p: 0102 |03 (02|02

BBIYHCIUTHL €€ MaTEMATHYCCKOEC OKUJIaHUE, TUCTICPCUIO U CPETHEC
KBaJIpaTHICCKOEC OTKIIOHCHUE.

31. dana ¢yHKIMs pacnpeneneHns: HENPEPbIBHON CIydaitHOM
BEJIMYMHBI X

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

1 npu x>1

F(x)=

Haiitu muiotHocts pacnpeaeneuus f(X), mocrpouts ee rpaduk,

. o)
BEPOSITHOCTH MOMafaHuA B 3a1aHHbIN uaTepBai [0,5; 2], MX, Dx, X

32. 3amaHo pacnpe/ereHue BepoSTHOCTEH TUCKPETHOMN IByMEPHOM
CIIy4aiiHOM BEJIIMYUHBIL:

Y\ X 2 5 8

0,4 0,15 0,30 0,35

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

Haiity 3aK0HBI pactpeelieHns: COCTaBISIOMNX, KO3 duimenT
KOppeIsILUK

Bnaners

- IPAKTHYECKHUMHU
HaBBIKAMU
HCIIOJIB30BAHUSA
MAaTEMaTUYECKUX
[IOHATUN U METOZOB
(M3y4aeMbIX pa3aesioB
MaTEMaTHKH) TIPH
pelieHnn
MPUKIIAJHBIX 33/1a4;

- HaBBIKAMU
0000111eHUS
pe3ynbTaToOB
pelieHus,

Ilpumepnvie npuknaonvie 3a0auu u 3a0anus

l.IlpuBemute mpuMepsl W3 KypCOB MaTeMAaTHKA M (DU3HKH,
WITIOCTpUpYone  (QYHKIMOHAIBHYIO 3aBHCHMOCTD IIE€PEMEHHBIX.
Bripasute onHy mepeMeHHyo uepe3 Jpyryro u 00paTHo. BersicauTe, mpu
KaKuX 3HAYCHUSIX OJHOM NEPEMEHHON onpeaesieHa apyras.

2.3aBHCHMOCTh TYTH OT BPEMEHH NpH NPSMOIMHEHHOM IBHKECHHH
s, 52
TOYKH 33/1a€TCSl ypaBHEHHEM S = gt +2t“—3,rme S — nyTh B

M, a [ — Bpems B c. BermC/THTE €€ CKOPOCTH M yCKOPEHHE B MOMEHT
Bpemenn T =4cC.

3. U3BectHo, uto mpu Hanpspkenun E=2,4 B cuma toka 1=0,8 A.




CTpyKTypHBIii
3JEMEHT
KOMITETCHLIUU

IInanupyemsbie
pe3yabTaThl 00y4YCHHUS

O1ieHOYHBIS cpeacTaa

pe3yIbTAaTOB
00paboTKH
CTAaTUCTUYCCKOI'O
9KCIIEPUMEHTA;

- crmocobaMu

OIICHUBAHUS
3HAYUMOCTH U
MPaKTUYECKOM
MIPUTOAHOCTH
MOTyYE€HHBIX
pe3yabTaToOB

Beripaszure aHanuTHUeCcKH, UCTIONB3Ys 3aK0H OMa, 3aBUCHMOCTb MEXKIY
CHJIOHN TOKa M HaNpsDKEHUEeM; MOCTPoiTe rpaduK HalIeHHOH (PyHKIMH.

4. HampsbkeHre B HEKOTOPOM 1IeTH MalaeT paBHOMEPHO (110 JIMHEHHOMY
3aKoHy). B Hawane ombiTa HampsbkeHne Obulo paBHO 12 B, a mo
OKOHYAHHUH OIBITa, JUIMBLIErocs § cek, HaNpshKeHue ymano 1o 6,4 B.
Beipasure Hanpspxenue V kak GyHKIMIO BpeMeHH t ¥ ocTpoiite rpaduk
9TOH (QYHKIUH.

5. Tlpu mapamienbHOM COEAMHEHMM JBYX IPOBOJHHKOB, HMMEIOIIUX
COTIPOTHUBIICHUsI T U T, obliee conpoTuBieHHe R COOTBETCTBYOMICH

. 11,1

YacTH DJIEKTPUYECKOW WEeNu BhIYHCIIETcs 10 (opmyse T=-t o

Cumrast ¢ wu3BecTHBIM, Haiaute lim R , lim R . MHcronkyiite
1’00 r'-0

MOJIYYCHHBIC PE3YJIbTAThl C TOUKH 3PpECHUA (l)I/I3I/IKI/I.

6.3HaueHHe KUHETHYECKOH OSHEepruM Tella BhIpaxkaercs (opMyaon
2
mov 1 v o o
E = ——'—, [ =-. Haligure npenen sToi (QyHKIUH
s (B) 12 Jip? B p A pen (ynxuyy,
T.e. MOJYYUTE KIIACCHYECKYI0 (DOpMyNy Uil KHUHETHYECKOH SHEeprum,
ecmu B — 0.

7.Cuna JaBieHMs JIETYMKA, COBEPIIAIOIIEIO «MEPTBYIO IETJIIO» Ha

CHUJICHBC B MOMCHT JOCTHXKCHMSA BCpXHCﬁ TOYKHU ((MepTBOI‘/II MECTIN»
Bolpakaercs  Qopmynoit Q@ =m(a—g) , rTme a= Ur—z -
HEHTPOCTPEMHUTENbHOE (HOPMAJIbHOE) YCKOpPEHHE, I' — paguyc IeTIu.
PaccmatpuBas JaHHOE BBIPAXKEHHUE Kak GbyHKLHIO
LEHTPOCTPEMHUTEILHOTO YCKOPEHUS, OKKUTE, YTO NPH NPEaeIbHOM

nepexone a — g JCTYMK MCHBITHIBACT COCTOAHUE HEBECOMOCTH.

8. Ilyctp B ameKTpuyecKOW Lemu TedeT MOCTOSAHHBIA Tok. Ilox
HOCTOSHHBIM TOKOM MBI OyJeM IOHHMAaTh KOJMYECTBO JIEKTPHUYECTBA,
IIPOTEKAOLEEe B LENU 3a €OUHMLY BpemeHW. JlaliTe omnpeneneHue
MEPEMEHHOI0 TOKa B MOMEHT BPEMEHH ¢ W BBIUHCIUTE €0, €Clu
KOJIMYECTBO 3JIEKTPUUYECTBA, IIPOTEKIEe B LEMH 3a IPOMEXYTOK
speMenn [0;t], pasro Q(t).

9. Tok | ompexnensrcs o TaHreHc-rajgbBaHoMeTpy 1o dopmyine [ = C -
tgp. [lycts d — ommdka, gomyiieHHas Ipu oTcuere yriaa ¢. Haitmure
a0COTIOTHYI0O M OTHOCHTENBHYIO IMOTPEITHOCTH Tpu ompeneneHun |.
I[Ipn xakoM yriae @  OTHOCHTENbHAs IOTPEHIHOCTh  OyneT
MHUHUMAIBEHON?

10. CocraBmsercs »3JeKTpUYecKas I[emb W3 JABYX MAapauIeIbHO
COCJMHEHHBIX CONMpPOTHBICHHH. [IpM KakoM COOTHOLIEHHH MEXIY
9THMH COIPOTHBICHHSAMH COIPOTHBICHHE BCEH e MaKCHMAaJbHO,
€CIIU TIPU TIOCIIEIOBATEIbHOM COCAWHEHHH STHX COIPOTHBICHHH OHO
paBHo R?

11. B »snekrpuueckodl Iemu BHyTpeHHee compoTuBieHne u I/[C
HCTOYHHMKA TOKA PaBHBI cOOTBeTcTBeHHO 7 M U. [Ipn KakoMm 3HaueHHH
BHEIITHETO CONPOTUBIICHUS R CHila TOKa BO BHEIIHEH 4acTH 1enH OyaeT
HanOombIIeH?




0) Ilopsinok MpoBeeHUs MPOMEKYTOYHOM aTTeCTAlNHU, MTOKA3aTeJI U KPUTepUH OlleHUBAHUA:

[MpomexyTouHas aTTecTanus Mo JUCHUILIHHE «MaTeMaTHKay BKIOYAET TEOPETUUCCKAE BOPOCHI,
MTO3BOJISIONINE OIICHUTh YPOBEHb YCBOCHHMSI O0YYAFOIIUMUCS 3HAHUH, U MPAKTUYCCKUE 3aaHMs,
BBISIBJISIONINE CTEIIEHb CHOPMUPOBAHHOCTH YMEHUH U BIIAJICHUN, TIPOBOAUTCS B (hopme dk3ameHa (1 u 2
cemecTphl) U B popme 3adera (3 cemectp).

OK3aMeH 10 JJaHHOMW JAMCIUIUIMHE MPOBOAUTCS B YCTHOM (POpMeE 10 IK3aMEHAI[MOHHBIM OHMJICTaM, KarKIblit
13 KOTOPHIX BKIIOYAET 2 TEOPETUUECKUX BOMPOCA U JIBA MPAKTUUCCKUX 3aJaHHSI.

IToka3zaTeau u KPUTEPUH ONCHUBAHUSA IK3aMEHa U 3a4€Ta € OLIEHKOM:

— Ha OLIEHKY «OTJIMYHO» — OOYYaIOUIMHCs IEMOHCTPHPYET BBICOKHI YPOBEHb CHOPMUPOBAHHOCTH
KOMITETEHIINH, BCECTOPOHHEE, CHCTEMAaTHIECKOE U TTyOOKOe 3HaHUE yueOHOr 0o MaTepuaa, CBOOOTHO
BBITIONHSIET IPAKTHUECKHUE 3a/1aHuUs1, CBOOOHO ONEpUPYET 3HAHUAMH, YMEHUSIMH, IPUMEHSIET UX B
CUTYaIUsX MOBBIIIEHHON CI0KHOCTH.

— Ha OLIEHKY «X0POII0» — 00yJarOIHiics JEMOHCTPUPYET CPEIHUI YpOoBEeHb CHOPMUPOBAHHOCTH
KOMIIETEHIINI: OCHOBHBIE 3HAHMSI, yMEHUSI OCBOCHBI, HO JIOITYCKAIOTCSl HE3HAUNTENbHBIE OIHOKH,
HETOYHOCTH, 3aTPYJHEHUS IIPH aHATUTHIECKUX OMNepaIusix, nepeHoce 3HaHUil 1 yMEHU i Ha HOBBIE,
HECTaHJIapPTHbIE CUTYaINH.

— Ha OIEHKY «Y/I0BJETBOPUTEJIBHO» — OOYYaONIUIICS IEMOHCTPUPYET OPOTOBBIM YPOBEHb
c(hOpMHUPOBAaHHOCTH KOMITETEHIINIA: B X0I€ KOHTPOJIBHBIX MEPOIPHATHIA OMTyCKAIOTCS OIINOKH,
MPOSIBJIICTCS OTCYTCTBHE OT/ICNBHBIX 3HAHUH, YMEHHI, HABBIKOB, 00YYAIOIIHIACS UCTIBITHIBACT
3HAYNTENBHBIC 3aTPYAHEHUS IPY ONEPUPOBAHNHN 3HAHUSIMH U YMEHHSAMH IIPH UX TIEPEHOCE Ha HOBBIE
CUTYyaIiH.

— Ha OIICHKY «HEeYJAOBJIETBOPUTEIbHO» — O0YUAIOLIUICS IEMOHCTPUPYET 3HaHus He Oonee 20%
TEOPETUIECKOr0 MaTeprasa, JOIMyCcKaeT CYIeCTBEHHbBIE OIMMOKY, HE MOXET MOKa3aTh HMHTEIUICKTyaIbHEIC
HABBIKH PEIICHHS MPOCTHIX 32124 WM HE MOXKET ITOKa3aTh 3HAHUS JJaKe HA YPOBHE BOCIIPOHU3BEIICHHS U
00BsICHEHUST HH(OpMAITHH.
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