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JIner akryanuzanuu paéodeil mporpaMMsl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamgHoil MaTeMaTuku U UHPOPMATHKU

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100pena s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoi MaTeMaTuku U UHPOPMATHKU

IIporokomor 20 1. Ne

3aB. kadempoii I0.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rofy Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U HUHOOPMATUKH

IIporokomor 20 . Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kageapsl [IpUKIaaHON MaTeMaTHKU U HH)OPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfS)

Hensimu  ocBoeHHMs AuCHUIUIMHBL «MaTemaTuka» ABIAIOTCA: (QOPMHUpOBaHUE Y
oOyyaromuxcst  o0menpopecCHOHaTbHBIX ~ KOMIIETCHIIMK, BKJIIOYAIOMIEH  03HAKOMIICHHE
0akalmaBpoB C OCHOBHBIMH  MAaT€MaTHYECKHMMH  MOHSTHUSIMH, BOCIHUTAaHUE  BBICOKOU
MaTeMaTHYECKOHN KyJIbTYpPbI, 0a3UPYIOIICHCS Ha HCTIOIh30BAHUN OCHOBHBIX 3aKOHOB MaTEMaTHKU
B IIpo(heccnoHaNbHO 1eATeNbHOCTH, IPUBUTHE HABBIKOB COBPEMEHHBIX BII0B MATEMAaTHYECKOTO
MBIIUICHUS, HCIOJIb30BAHME MATEMAaTHYECKUX METOJOB W OCHOB MAaTEMaTHYECKOIO
MOJICJIMPOBAHUS B MPAKTUYECKON JESATENbHOCTH, BBIPAOOTKa y OaKanaBpoB YMEHUS IPOBOAUTH
MaTeMaTUYeCKUil aHajdu3 MPUKIAIHBIX 3a7a4 M OBJAJCHHUE OCHOBHBIMU AaHAJIUTHUKO-
FeOMETPUUYECKUMU METOIaMH UCCIIEIOBAaHMSI TAKUX 3a]1a4.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI NporpaMMal

Jucuummaa MaTtematuka BXOIUT B 00S3aTENbHYIO YacTh Y4eOHOro IUTaHa
00pa3oBaTesbHOI TPOrPaMMBI.

JUis  w3ydeHUs  IUCHUIUIMHBI ~ HEOOXOMuUMBI  3HaHUS  (YMEHHS,  BIIAJCHUS),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3yUEHUS TUCIUILINH/ PAKTUK:

MareMatuyeckre OCHOBBI MHKEHEPUHU

3HaHus (yMEHHUS, BIAJCHUS), TOJydYeHHbIC MIPH MU3yYEHUH JAHHON JAUCUUIUIMHBI OYAyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTIH/TIPAKTHK:

TeopeTrnueckne OCHOBBI JIEKTPOTEXHUKU

Marematruueckue 3a1a4yu SHEPreTUKU

TeopeTnyeckas MexaHUKa

MareMatrnueckoe MOJIETMPOBAHUE B AIIEKTPOIHEPIETUUECKUX CUCTEMAX

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IIJIAHUPYEMble Pe3yJIbTAThl 00y4eHu s

B pe3ynbrare ocBoeHMs AUCUMILIMHBI (MOayIst) «MaTemaTtukay 00yJaroluiicst JOIKeH
o01aaTh CIeAYIOIUMI KOMIETEHIUSAMMU:

KOI[ HHIUKaATOpa I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIINN

OIIK-3 CnocobeH MpUMEHATh COOTBETCTBYIOLINH (DU3UKO-MaTEeMAaTHUYECKU anmapar, METO/bl
aHaJIM3a U MOJICIMPOBAHMS, TEOPETHYECKOIO0 M SKCIEPUMEHTAILHOTO MHCCIEIOBAaHUS IpU
peleHnH NpodecCHOHAIBHBIX 331a4

OIIK-3.1 Hcnonp3yer MeToapl aHamu3a M MOJCIMPOBAHHSA TPU  PELIECHUU
npodeccuoHalbHBIX  33/a4, MOJEIMPOBAHUU U  MPOEKTUPOBAHUU
HHEPrOCUCTEM

OIIK-3.2 CriocobeH TNpUMEHATh  COOTBETCTBYIOIIMH  (DU3MKO-MaTeMaTHUYECKHil
anmapar MpH TEOPETHYECKOM M DKCIIEPHUMEHTAIILHOM HCCIICOBaHUHN B
PELICHUH 3a/1a4 SHEProcOepeKeHus




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mmas TpyA0eMKOCTh AUCHUIUTHHBI cocTaBiseT 10 3aueTHbix enuuui 360 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padorta — 131,1 akax. yacos:
— aynutopHas — 126 akaj. 4acos;

— BHeaynuTopHas — 5,1 akaj. yacos;

— caMocTosiTenbHas pabora —211,2 akan. 4acos;
— B (hopMe MpakTUIeCKoi moaroToBku — 0 akaj. 4yac;,
— MOJrOTOBKA K hK3ameny — 17,7 akazn. gac

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

AynuropHas § =
o | xoHTaKTHas pabota o 3 dopma TEKyIIEero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) == . P Kon
S 3 © | camocTosTeNnBHOM |  yCIIeBaeMOCTH H
JUCLUTUTAHBI 3 S . | komnereHunu
O Q & paboThI MIPOMEKYTOUHOM
na6. | mpakr. [ € 8
Tlex. . 1 28 aTTecTaluuu
3aH. | 3aH. | O &
1. JluneilHas ® BeKTOpHaA
anreOpa
- MOJITOTOBKA K
MIPaKTHYECKOMY
3aHATHIO,
1.1 O0partHas wMarpuua. - BBIMTOJIHCHHE
Pemenue CUCTEM N3 Nel - KOHCYJIbTAIlUH 110
JIUHEHHBIX aJreOpandecKux 2 2 5 «JluneiiHas pemennro U3 Nel OIIK-3.1,
ypaBHEHHUH MaTpPUYHBIM anreOpay, «JInneitHast OIlK-3.2
METOIOM H MO (OopMyiaaMm - COCTaBJICHHE anredpa»
Kpamepa. yueOHO KapThl 10
Teme (KpaTkast
cUCTEeMaTH3aIUs
H3YYEHHOTO)
- MOJITOTOBKA K
MIPaKTHYECKOMY
3aHATHIO, - KOHCYJIbTAIUU 1O
o - BBITIOJIHEHHE emenno M3 Nel
1.2 CucreMbl JIHHEHHBIX p N A OIIK-3.1,
aBHeHnil. Meron ["aycca 2 2 ° U3 Nel «Jlnnciinas OIIK-3.2
P ’ Y 5 «JInneitnas anrebpay, '
anreOpay, - AKP Nel «CJTY»
- IOATOTOBKA K
AKP Nel «CITY»
. - MOJITOTOBKA K
1.3 Bekropsl. JluHeitHbIC - aK}”IFI/I‘IGCKOM
omnepanuy HaJ BEKTOPAMH. p y OIIK-3.1,
1 1 4 3aHSTHIO, - ompoc
IIpsimoyronbHas nexkapToBa OIIK-3.2
- BBHITIOJIHCHHE
cHCTeMa KOOPIUHAT .
JOManIHei paboThl
- IOJITOTOBKA K
MPaKTUYECKOMY
1.4 HenuHelinbie onepanuu 3aHSTHIO, AKP N2
HaJl BEKTOPAMU: CKaJIIPHOE - COCTaBJICHHE <<B€KTOpb_I>> OIK-3.1
MPOU3BENIECHUE, BEKTOPHOE 2 2 4 yaeOHOU KapThl HDOBEPKa 66’H0171 OIIK-3 2‘
IIPOU3BEJIEHUE, CMEIIAHHOE «Bexropsr: p I?a TZ:I '
MPOU3Be/ICHHE JMHEHHBIE U P
HEJVHEHHBIE
OTIepaIum»
Hroro no pazneny 7 7 15




2. AHajnuTHYECKas TreoMeTpus

2.1 AmHanutnyeckas
TEOMETPHSI Ha TIOCKOCTH:

- IIOATOTOBKA K

MIPAKTHYECKOMY
VpaBHeHHe  JMHHM ~ Ha
3aHATHIO,
IJIOCKOCTH. VYpaBHeHue - KOHCYJIbTALlUHU 110 OIIK-3.1,
. 4 - BBITIOJTHEHUE
npsMOM ~ Ha  TUIOCKOCTH. VIII3 Ne2 pemenuto U3 No2 OIIK-3.2
OCHOBHEIE 3aJ1a4H, 3
«AHaIUTHYECKAS
CBSI3aHHBIC C YypaBHEHHUEM
. TEOMETPHSD»
IPSIMOM Ha IJIOCKOCTH
- MOJTOTOBKA K
MPaKTHYECKOM
2.2 AHanuTHYeCKas P y
3aHATHIO,
TeoMeTpHsl Ha TIOCKOCTH:
KpuBble BTOPOr0 MOpAKa 4 - BBIIIOJTHEHHE - KOHCYJIbTAIMU 1O OIIK-3.1,
P JTOMAIITHETO pewenuto U3 No2 OIlIK-3.2
(OKpYKXHOCTB, SJUTHIIC,
3a1aHHs
runepOoa, napadona)
«AHanuTudeckas
TeOMETPHS»
- IIOJTOTOBKA K
2.3 Amnanutnuyeckas A
NPaKTUYECKOMY
TEOMETPHSI B IPOCTPAHCTBE:
VYpaBHeHue IJIOCKOCTH SAEATHIO, - mposepra HJ13
OfHOBHHC 3az[aq1/1’ 4 - BBIINIOJTHEHHE Ne2 OIIK-3.1,
. ’ JIOMAIITHETO «AHaIUTHYECKAs OIIK-3.2
YpaBHeHue  1mpsAMoil B
3a7aHUs reOMETPHSD)
MPOCTPAHCTBE, OCHOBHBIC
«AHanuTudeckas
3a7a4n
TeOMETPHSD»
HWroro no pazaeny 12
3. Beenenne B MaTeMaTHYECKUi
aHaIu3
3.1 Yucnosblie
ITOCJIETOBATEIHLHOCTH.
IIpenen YHUCIIOBOU
[TOCJIEIOBATEIHLHOCTH.
CX0auMOCTh
[TOCJIETOBATEIHLHOCTH.
- MOJTOTOBKA K
OrpaHu4eHHbIE u
MPaKTUYECKOMY
MOHOTOHHEIE
3aHATHIO,
MOCJIEI0OBATEILHOCTH.
9 . - BBINTOJIHCHUE
IIpocretimme CBOMCTBA - KOHCYJIbTAITUH TI0 OIIK-3.1,
4 |UA3 Ne3 «IIpenemn.
MIpeJIeoB pewenuro M3 Ne3 OIIK-3.2
. HenpepeiBHOCTBY,
[TOCJIEIOBATEILHOCTEN.
- COCTaBJIEHHE
Yucro e. N
yueOHOH KapThl IO
Tlpenen GyHKIMU Ha S3bIKE Tene
MOCJICIOBATECIIbHOCTEH.
Beckoneuno GoJplINE,
OCCKOHEYHO Malble.
CaoiicTBa npezesoB
¢yukiuii. OCHOBHBIE BH[BI
HEeOoMNpeAeICHHOCTEH
3.2 HenpepbiBHOCTH
(QyHKIMM B TOYKE W Ha - IOATOTOBKA K
MHOJKECTBE. AKP Ne3
Apudmernieckue «IIpenem»,
onepanyun HaJl - BBINIOJIHCHHUE
P - AKP Ne3
HENPEPLIBHBIMU N3 Ne3 «IIpenen. OIIK-3.1,
2 «IIpeneny,
GyHKIHAME. HenpepbIBHOCTBY, OIIK-3.2
- 3amuTa MJI3 Ne 3
HenpepbiBHOCTD - IOATOTOBKA K
3JIEMEHTAPHBIX  (PYHKIIHIA. 3aILNTE
CaoiicTBa (dhyHKUUH, TEOPETUIEeCKON
HENPEepBIBHEIX Ha OTpe3Ke. yactu U3 Ne3
Touku paspbiBa M HX
Wroro no pazaeny 6

4., JuddepeniuansHoe
ucuucieHne (QYHKUUU OIHOM

MIEPEMEHHOI




CaMocrosTenbHas

pabota ¢
JTUTEepaTypor —
KOHCIIEKT pazzienia
4.1 3agayn, NpUBOJAIIUE K pasi
. «3agauu,
MOHATUIO  IPOW3BOIHOM.
MIPUBOISIINE K
Onpenesnenue
. TIOHSTHIO
NPOU3BOJHON (GYHKIMH B N
Touxe. Jludepenmar, ero TIPOU3BOTHOIY, - IpoBepKa
’ pv ’ - IOJTOTOBKA K KOHCIIEKTA, OIIK-3.1,
TEOMETPUUCCKHIA  CMBICIT 5
. MIPAKTUYECKOMY | - KOHCYJIBTAallUU 110 OIIK-3.2
I'eomeTpuueckuit u
N 3aHATHIO, pewenuto U3 Nod
MeXaHHUYECKHI CMBICTT
MIPOU3BOJHON [IpaBuia " BBITOMHCHIE
ﬂf[(b(be EHIIN ’OBaHI/IfI) u VI3 Nod
P P «IpousBoHasi.
TabIHIa IPOU3BOIHBIX
Brruucienuey,
- COCTaBJICHHE
y4eOHOIl KapThl
«IIpomusBoaHas
- IOATOTOBKA K
NPaKTUYECKOMY
4.2  Tuddepenuupoanue 3aHATHIO, KOHCYJIbTAIlUHU TI0
HESIBHO 3a/IaHHBIX, - BeInosiHeHue | pemenuto NJI3 Ned,
MapaMeTpUIecKy 3aJaHHBIX N3 Ned IIposepka /I3 Ned
(hyHKUUH. 4 «IIpousBonHasi. «IIpousBosaHas. OIIK-3.1,
Jlorapudmuueckoe BerunciieHue», Beruucnenuey, OIlK-3.2
i depeHupoBaHue. - COCTaBJICHUE yueOHas KapTa
IIponsBonHbIE BBICIIIUX yueOHOM KapThl | (TIPOEKT) MO TeMe —
MOPSIKOB «I[IpousBoHas», 3aIUTa
5 - MOJITOTOBKA K
3ammre /13 Ned
- IOATOTOBKA K
NPaKTHYECKOM
4.3 OcHOBHBIE TEOPEMBI P y
U PepeHIInaTEHOTO SAHATHIO,
chncnIZ:Hnﬂ' TEOpEMBbI ~ BPITIOJHCHIE
® ' b UJ13 Nod, 3
epma, Poms, Jlarpamka, - AKP Ne4 OIIK-3.1,
4 - COCTaBJICHHE
Kommn. IIpumenenune . «IIpousBonHas» OIIK-3.2
y4eOHO KapThl
MIPOU3BOTHBIX pu
«[IpousBogHasy,
BBIYUCIICHUN I CH 0):
IIpaBuno Jlommmrans ~TIOATOTOBKA K
p AKP Nod
«IIpousBonHas»
- MOJITOTOBKA K
MIPaKTHYECKOMY
4.4 Hccnenoanue 3aHATHIO,
GyHKIMH ¢ OMOMIBIO - BBINIOJTHEHNE
T epeHInaIbHOTO N3 Ned Iposepka N3 Ne4
VCUYHCIICHHSI. TpuzHaku «[Ipumenenue «IIpumenenne
3HAKOIIOCTOSHCTBA, NPOU3BOJHOM /I | MPOU3BOAHOM 1Ist
BO3pacTaHusl M YOBIBaHWS, HCCIIeJOBaHUS HCCIIEeIOBaHUS OIK-3.1
BBINTYKJIOCTH M BOTHYTOCTH 5 byHKIMH 1 byHKIMH 1 OITK 3' 2’
(GYHKIMH Ha TIPOMEXYTKE. MOCTPOSHUS MOCTPOCHUS '
OKCTpeMyMBI GyHKIMH. rpadukoBy, rpadukoBy,
HaxoxIeHne HamMeHbIIEero - coctaBienne | [IpoBepka yueOHOI
U HanOOJBIIETO 3HAYCHHH y4eOHO KapThl KapThl
GyHKIIMH Ha 3aMKHYTOM «[IpousBoHas
MIPOMEKYTKE NPY TIOCTPOCHUH
rpaduka
GbyHKIHI
Wroro no pazneny 18

5. HHrerpaipHO€ HCUUCIECHUE
(yHKIMH OZHON MepeMEHHbIX




- IIOATOTOBKA K

HUHTETPUPOBAHUSD)

MIPaKTHIECKOM
51 ITepBoo6pa3Has p y
3aHATHIO,
(dhyHKIUS.
. - BBITIOJTHCHUE
Heomnpenenennsrii - KOHCYJIbTAIUH IO
N3 Ne5
HUHTETpaJl U €ro OCHOBHBIC pewennto U3 NoS,|  OIIK-3.1,
N 5 | «Heomnpenenenusl
CBOICTBa. Tabmuua N - mposepka U/13 OIIK-3.2
it uHTErpaI»,
HEOTIpeIeTICHHBIX Ne5
- COCTaBJICHHE
HMHTETPAJIOB OT OCHOBHBIX .
3JIEMEHTAPHBIX QYHKIUIA yuebuoii kapTot
y «Metonpt
HMHTETPUPOBAHUS»
- IOJITOTOBKA K
IIPaKTHYECKOMY
5.2 OCHOBHBIE  METOJbI 3aHATHIO,
MHTETPUPOBAHUS: - BBINIOJTHEHNE KOHCYJIHTALLIH 110
Metoabt N3 Ne5
HEMOCPE/ICTBEHHOTO 5 «HCOHHQIICIIQHHBI pewenio MJI3 Nos, |- OIIK-3.1,
p oomp - mposepka M/I3 |  OIIK-3.2
WHTETPUPOBAHUSI. W MHTETpAI, NoS
HHTterpupoBanue 3aMeHOH - COCTaBJICHHE B
MEPEMEHHOM U 110 YacTsAM yueOHOW KapThl
«MeTonabl
HUHTETPUPOBAHUSD)
- IOATOTOBKA K
MIPaKTHYECKOMY
3aHATHIO,
- BBINIOJTHEHNE
N3 Ne5 - KOHCYJIbTAIlUH 110
«Heomnpenenenns | pemmennto U3 Ne5
5.3 OcHOBHBIE  METOIBI N pe p A ’
W MHTETpaI, - npoBepka U3
HWHTETPUPOBAHUS: OIIK-3.1,
NurerpupoBanue 5 - COCTaBIICHHC Nes OIIK-3.2
TPHP . y4eOHO KapThl - AKP Ne5 '
palMOHANBHBIX Ipo0Oeit N
«MeTonabl «Heonpenenenusrit
UHTETPUPOBAHUS HHTErpa»
- IOATOTOBKA K
AKP No5
«HeonpeneneHHb!
i MHTETpa
- IOATOTOBKA K
MPaKTHYECKOM
5.4 OcHOBHBIE  METOABI P y
3aHATHIO,
MHTETPUPOBAHUS: - KOHCYJIbTallMH IO
- BBITIOJIHEHHE
Hurerpuposanue pemenuro I3 Ne§,
N3 Ne5
TPUTOHOMETPHUIECKUX 51 | «Heompenenenmsi | mpoBepka U3 OIIK-3.1,
BBIPa)KEHHH. ' corp Nes, OIIK-3.2
HurerpupoBanue 1 pHTerpai, - MPOBEpKa yueOHO
" aLlII/)IOEaHbelX - cocTaiierne ’ I?a TZIq
pb o y4eOHO KapThl P
BBIpaKEHHI
«MeTtonbl




5.5 OnpeneneHHbIi

MHTETpaJl. - IOATOTOBKA K
3anava BBIYHCIICHUS MIPAKTUYECKOMY
IUIOMIAIA  KPUBOJIHMHEHHOM 3aHSTHIO,
Tpamneuuy U Jpyrue 3a1aum, - BBINIOJIHEHNE
MPUBOJSIIAE K MOHSITHIO N3 Ne5
OIIpeJIeNIEHHOTO MHTEerpala «OnpefeneHnbii | KOHCYJILTAIH IO
P rpaja. P pemenmio U3 Nes,|  OITK-3.1,
dopmyna HeroroHa- 2 2 5 HHTErpa U ero
o . - nposepka U/13 OIIK-3.2
Jleiibnuna. CaoiicTBa MIPUI0KEHUS, NoS
OIIPEAEIEHHOTO HHTEerpaa. - COCTaBJICHHE B
CymecTBoBaHue yueOHOH KapThl
nepBooOpa3Hoi «IIpunoxenus
HENpephIBHOW  (DYyHKLUU. OTIpeIeIEHHOTO
3amMeHa TepeMeHHOH | HWHTETpaia»
MHTETPUPOBAHUE T10 YACTIM
- IOJITOTOBKA K
IIPaKTHYECKOMY
3aHATHIO,
" BPITIOTHCHIE KOHCYJIBTALlH T10
W13 Nes Y
. | pemennto 13 Ne5,
«OrnpeeneHHbIH
- mposepka U/13
UHTETPAN U €T0 NoS
TIPUITOKSHHUS 7
5.6 HecobGcTBeHHbIC p ’ - IpoBEpKa
HWHTETPaJIbl: 4 ) KOHCIIEKTa OIIK-3.1,
PaJHL: CaMOCTOSITENILHOE . OIIK-3.2
IIpuznaku cxogumocTu «CnoiicTBa
n3yJdeHue
HECOOCTBEHHBIX
JIUTEPATYypPHI:
HHTETPANoB.
KOHCIIEKT
N [Ipusnaku
«CsoiicTBa
CXOZMMOCTH
HECOOCTBEHHBIX
UHTETPaJIOB.
IIpuznakn
CXOJIUMOCTH»
Hroro no pazaeny 10 10 29,1
6. OyHKIUH HECKOJIBKHX
MIEPEMEHHBIX
-COCTaBJICHUE
4eOHOH KapThl
6.1 dyHKIMH HECKOJIBKHX y P
- -npoBepka 1/13
nepeMeHHbslx. Jluaun wu . " "
CaMOCTOSITEIbHON OHIT
MTOBEPXHOCTH YPOBHSL. 2 2 5 elLICHIC DOBEDKA OIIK-3.1,
YacTHble TpPOU3BOAHBIE U P POBCP . OIIK-3.2
. MPAaKTUIECKUX COCTaBJICHHO
nonHel  auddepeHiman .
3aj1a4 110 TeMe y4eOHO¥ KapThI
OHIT
(BBINIOJTHEHHE
Ua3)
-BBITIOJIHEHHE
JIOMAITHETO
6.2 YacTHbIe MPOU3BOHBIC 3a/1aHUs
BBICIIIAX TIOPSITKOB. - OIIK-3.1,
2 6 . -TeCTHPOBaHHE
DKCTpeMyM ¢byHKINU CaMOCTOSITENbHBIN OIlIK-3.2
HECKOJIbKHX MEPEMEHHBIX. pa3bop perieHus
MPaKTUIECKUX
3a1a4
Wroro no pazneny 4 2 11
7. DneMeHTBhl TEOpUH (PYHKIHIA
KOMILUIEKCHOW NEPEMEHHOMN
-COCTaBJICHUE
7.1 KowmriekcHble YHCTa yaeOHOU KapThl
AIEHACTBAS HaJl HHMHA B "KoMIuIekCHEIE
anreOpanveckoit u 3 7 yucna" -onpoc OIK-3.1,
. OIIK-3.2
TPUTOHOTMETPUUECKOM -BBINIOJTHEHHE
(hopmax JIOMAIIIHETO

3alaHuA




7.2 Tlomsarme ¢yHKIUH
KOMIUIEKCHOTO
MIEPEMEHHOTO. -[IOATOTOBKA K
OneMeHTapHble QYHKIIMH U 3aHATHIO -poBepka 1/13 OIK-3.1
WX CBOWCTBA: 3KCIIOHEHTA, 2 2 8 |-Bemonuenue NJI3| NeKomruiekcHbie OITK 3' 2‘
norapudm, "KomrexcHbie gucna" '
TPUTOHOMETPUYECKHUE yucna'
(dhyHKINY, CTeTCHHAS
(dyHKUUS.
HUroro no pazaeny 2 5 15
HUroro 3a cemectp 36 36 106,1 320
8. OOBIKHOBEHHbBIE
JddepeHnaIbHble YpaBHEHHS
8.1 OOBIKHOBEHHBIE
T depeHInaIbHbIC - MOJITOTOBKA K
YpaBHEHHUS MepBOTrO MIPAKTHYECKOMY
HOPSIKA. OcHOBHEBIE 3aHATHIO,
ompeneneHus. YactHoe u - BBINIOJIHEHNE -
obmee perenue. N3 N9 KOHCYJTBTUPOBaHUE
WNuTerpanbHbie KpHBBIE. «O0bIkHOBEHHBIE | 1O perienuro M/13 OIK-3.1
T'eomeTpuueckuid  CMBICIT 2 4 10 Y nepsoro Ne9, OTIK 3' 2‘
JudhepeHIaIbHOro HOPsIKay, - IpPOBEpKa '
YpaBHEHHS MIEPBOTO - COCTaBIICHUE BeimonHeHus /13
MOPAIKA. yueOHOW KapThl Ne9
Meronpt pernenus «J1Y mepBoro
U depeHInaIbHBIX MOPSI/IKA: THITBI U
ypaBHEHHI TIEPBOTO METOJIBI PEILCHUS
nopsizika
- IOATOTOBKA K
NPaKTUYECKOMY
KOHCYJIbTHPOBaHHE
3aHATHIO,
o pemmennto 1/13
- BBINIOJIHEHHE N9
N3 Ne9 .
«OOBIKHOBEHHBIC - MpoBepKa
8.2 1V BeICIIMX MOPSIIKOB, BhInosHeHus1 /13 OIIK-3.1,
2 2 8 Y nepsoro
CBOJIAIIUECS K IEPBOMY Ne9, OIIK-3.2
MOPSIIKaY,
- 3amura UJI3 Ne9,
- COCTaBJICHHE %
. - MpoBepKa yIeOHOM
y4eOHO KapThl
kapThl «/1Y nepsoro
«1Y nepBoro
TIOPSIIKA: THITBI X
MOPSI/IKA: THITBI U
METOBI PEIICHHSD
METOJIBI PEILCHUS
8.3 Jluneiinpie
muddepeHInanbHbIe - IIOJITOTOBKA K
ypaBHEHHsI N-TO TOpPSIKA. MIPaKTHYECKOMY
Jluneitnoe OJIHOPOAHOE 3aHSTHIO,
KOHCYJIbTHPOBAHNE
ypaBHEHHE. - BBITIOJTHEHNE 1o pemermo WJI3
OdyHamMeHTanbHas cUcTeMa N3 Ne9 «JIHAY p NoO
pemiennid.  OmnpepenuTens BBICIIUX TTOPS/IKOB . O'Bé @
Bponckoro. Heonnopoanoe C TIOCTOSITHHBIMH POBEP
N BeimonHeHus /13
JMHEHHOe ypaBHEHHE K03 pUIHeHTaMI
Ne9, OIIK-3.1,
(JIHOAY), Bum  obmero 4 6 14 | . Cucremst 1Yy, N
- mpoBepka yueonoi| OITK-3.2
perieHusi. Meton Bapualuu - COCTaBJICHHE
. kaptel «JIHIAY
MIPOU3BOJIBHBIX yueOHOM KapThl
BBICHIUX MOPSAKOB C
MOCTOSIHHBIX. «JIHAY BbICIINX
. MIOCTOSTHHBIMH
JluneiiHoe ypaBHeHHE C MIOPSJIKOB C
K03 GUITIEHTaMH:
TIOCTOSIHHBIMHA MIOCTOSTHHBIMH
K03 hUIeHTaMH K03 hUIIeHTaMH METOMBI PEILICHHD,
) - AKP Ne7 «O1Y»
XapakTepuCTHIECKOe : METOJIBI
ypaBHEHHE. Oommee peLIeHus»
pelieHre
Wroro no pazaeny 8 12 32

9. DieMeHTHI TEOPHUU YHCIIOBBIX

1 (YHKIMOHAJBHBIX PIIOB




9.1 TloHATHE YHCIOBOTO
psana. Ilonstue cxoqumocTu

- IIOATOTOBKA K

psina. [Mpuznaku MIPAKTUYECKOMY | - KOHCYJIBTAllUU 110
CXOJIMMOCTH 4 12 3aHATHIO, pewennto U3 Ne8,| OIIK-3.1,
3HAKOIIOJIOKHUTEIbHBIX - BBINIOJIHEHHE - mposepka U/13 OIIK-3.2
PAIOB. N3 Ne8 Ne8
3HaKONepeMeHHbIE  PSIbL. «Yucnossle psAabD
Psin JleiiOHnma
9.2 OCHOBHBIE MOHATHS
Teopud  (QyHKIIMOHATBHBIX
psAIoB. CX0uMOCTb.
PaBHOMepHas cxoaMMOCTH
(hyHKLMOHANBHOTO  psiza.
HenpepriBHOCTSD,
mupdepeHupyeMocTs U
UHTErpy
PUPYEMOCTh  CYMMBI - HOATOTOBKA K
(hyHKLIMOHAIBHOTO psiza.
CrremeHHbIC pATbI NIPAKTUYECKOMY | - KOHCYJIbTAllUU 110
Teopemsr AGens. Pan c 6 12 3aHSITHIO, pemernto 13 Ne8, OIIK-3.1,
X0 pHMOCTH ’ Y - BBINIOJTHEHNE - mposepka U/13 OIIK-3.2
A ' W13 Ne8 Neg
HenpepbiBHOCTS,
«YHucnoBsie pAaAbD
mupPepeHIpyeMocTb U
HUHTETPUPYEMOCTh  CYMMBI
CTENEHHOTO psjia.
Psan Teitnopa. Pa3znoxxenue
B pan Maxkmnopena
OCHOBHBIX  DJIEMEHTapHBIX
(hyHKIUH. Ipunoxenus
CTENEHHBIX PSJIOB
9.3 OcHoBHBIE  3a3maun
- MOJITOTOBKA K
rapMOHHYECKOT0 aHaiu3a.
MIPAKTUYECKOMY
OpToroHanpHbBIE CHCTEMBI SAHSITHIO - KOHCYJIbTAIUU 1O
GyHKIHM. ’ pemenuro UJI3 Ne§,| OIIK-3.1,
4 12 - BBINIOJTHEHNE
Tpuronomerpuyeckas VI3 NeS - mpoBepka UJ13 OIIK-3.2
cucreMa (QyHKIUH. - Ne8
«DyHKIMOHAIBH
Pag  ®ypse. IlpusnHaku
bIE PSIIBD)
CXOIUMOCTH psiioB Dypre
HWroro no pazneny 14 36
10. OneMeHTbI TEOpUHU
BEpPOSITHOCTEN
10.1 Crnyuaiinbie
BEJIMYMHBL. J[UCKpETHBIE U
o - IOJITOTOBKA K -
HeTpepbIBHBIE  CITydailHble
NPaKTUYECKOMY | KOHCYJIBTHPOBaHUE
BEJIMYUHBI. Pan
3aHATHIO, o pemennto MJ13
pacnpenenenusi, (GyHKIHS OIIK-3.1,
4 14,1 - BBITIOJTHEHUE Nel0,
pacnpeaeneHus u OIIK-3.2
N3 Nel10 - IpOBepKa
TUIOTHOCTb.
«Teopus BhInosHeHus: NJ13
MaremaTnueckoe o
BEPOSITHOCTE» NelO
OXKHJIaHWE U JHCIIepcus,
HayaJIbHBIC M LEHTPAJIbHbIC
- IOJITOTOBKA K -
10.2 W3BecTHbIE MIPAKTUYECKOMY | KOHCYJIbTHpOBaHHE
pacmpeneneHuss M HX 3aHATHIO, no pemenuto UJ13 OIK-3.1
YUCIIOBBIE XapaKTEPUCTHKHU. 2 12 - BBINIOJITHEHHE Nel0, .
OIIK-3.2
HopmansHaoe N3 NelO - IpOBepKa
pacnpeneneHue «Teopus BoinosiHenns /13
BEPOSITHOCTEI NelO
10.3 MHuoromepHsie - MIOAATOTOBKA K .
. KOHCYJIETUPOBaHUE
ciyyaiiHble BEJINYHHBI. MIPAKTHYECKOMY
no pemenuto UJ13
OyHKIMKM  pacrpeeeHus, 3aHATHIO,
. Nel0, OIIK-3.1,
CBOWCTBaA. Yucnossle 4 11 - BBINIOJITHEHHE
- IpOBEpKa OIIK-3.2
XapaKTEPUCTHUKH. N3 Nel0
BeimonHeHus MJ13
OneMeHTbI TEOpUH «Teopus NolO
KOppessiun BEPOSATHOCTEN o
PpeIlL P Samura 13 Nel0
Wroro no pazneny 10 37,1




Uroro 3a cemectp

18

36

105,1

OK3aMCH

Hroro no JUCHUITIIINHE

54

72

2112

3a4eT C OLICHKOM,
JK3aMEH




5 O0pa3oBare/ibHbIE TEXHOJIOTUHN

Peann3anus KOMIETEHTHOCTHOI'O ITOJIX0/A MIPEAYCMaTPUBAET UCIIOIb30BAHNE B Y4€OHOM
npolecce AaKTUBHBIX M HWHTEPAKTHBHBIX (OPM MPOBEACHUS 3aHATUH B COYETAHUU C
BHEAYAUTOPHONW PaboOTON C Lenbio (OPMUPOBAHMS U Pa3BUTHUs MPO(ECCHOHAIBHBIX HAaBBIKOB
obOyuaromuxcs. CormacHo 1. 34 Tlopsiaka opraHM3alii U OCYIIECTBICHUS JIEATEIBHOCTH TIO
o0Opa3oBaTelbHBIM IIpOrpaMMaM OakajlaBpuaTa BbICIIEro oopazoBaHus (yTB. mpukazoM MOuH
P® or 05.04.2017 r. Ne 301), npu nipoBeZicHUM y4EOHBIX 3aHATHI 00ECIICUYMBACTCS PA3BUTHE Y
00y4aroInXcsl HaBBIKOB KOMAaHJHOM paboThl, MEXJIMYHOCTHOM KOMMYHMKALMHU, NPUHITHSA
pELICHH, JUAEPCKUX KauecTB, B TOM YHCJIE C YYETOM pErHOHAJIBHBIX OCOOEHHOCTEH
npodecCHOHATIBLHOM JesITENbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEN paboToaaTenei.

BriOupas Ty win MHYIO TEXHOJOTHIO PabOThI ¢ O0YYAIOIUMHUCS, HEOOXOIUMO UMETh B
BUJY, 4TO HaubOosblero 3hdexra oT ee NPUMEHEHUS MOYKHO JJOCTHYb, €CIM YUUTHIBATH LIEIH
00pa3oBaHus, HA peaTu3aliio KOTOPBIX JOJDKHA OBITh HampasiieHa u30upaemasi TEXHOJIOTUs, CO-
JiepKaHue, KOTOpoe MPEJCTOUT IepeaTh 00yJyaroIuMCs C €€ MOMOIIbBIO, @ TAKXKE YCIOBHS, B
KOTOPBIX OHa OY/IeT NCTIIOIB30BATHCSI.

B nameii paboTe Mbl HCIIOJIB3YEM CIEYIOLIEE.

1. TpamunmonHsle oOpa3oBarenbHbIe TexHOJOrHH. OpraHuzamys 00pa3oBaTEIBHOTO
npolecca, NpeArnoyiaraeT MpsSMyK TpPaHCIALMIO 3HAHUH OT IIpernojaBaTeNss K CTYAEHTY
(IpenMyIIIECTBEHHO Ha OCHOBE O0BSICHUTEIBHO-UTIOCTPATUBHBIX METOJIOB 00y4eHHs1). YueOHas
JeSITebHOCTD CTY/IEHTa HOCUT B TAKUX YCIOBUSX, KaK IPaBUJIO, PEIPOYKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHI:

- UHpOpPMALMOHHAs JIEKUUS — IOCJIENOBaTelIbHOE U3JIO0XKEHHE MaTepuaia B
JUCIATUTMHAPHOM JIOTUKE, OCYIIECTBIIIEMOE PEUMYIIIECTBEHHO BepOAbHBIMU CPEICTBAMH.

- IPAKTUYECKOE 3aHATHE, TOCBSILEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUH M HaBBIKOB I10
NPEUIOKEHHOMY aJITOPUTMY.

2. Texnonorun npoekTHoro oOyuyeHus. OOpa3oBaTeNbHBIA IpOLECC IOCTPOECH B
COOTBETCTBUHM C QJITOPHUTMOM IIO3TAIHOTO pEHICHUs MPOOIEMHON 3aJauydl WM BBIOJHEHUS
yuebHoro 3ananus. [IpoekT mpesmnonaraeT COBMECTHYIO y4eOHO-TIO3HABATENbHYIO AEITEIHHOCTD
IPYMIIbI CTYJCHTOB, HAMIPABJICHHYIO Ha BBIPAOOTKY KOHIEMIIMK, YCTAHOBJIEHHUE LIeJel u 3aaad,
(GOpPMYITHPOBKY OXHIAE€MBIX PpE3yJIbTATOB, OMNpEACICHHE NPUHIUIIOB M METOIUK DPEUICHUS
MIOCTaBJIEH-HBIX 3aJla4, IUIAaHUPOBaHHE XoJa paboThl, MOUCK JOCTYHHBIX M ONTHMAalbHBIX
PECYPCOB, TMOITANHYIO pPEATH3AlHI0 TUTaHA PAOOTHI, MPE3CHTAIUIO PE3yabTaTOB pabOTHI, HX
ocMbIceHHe U peduiekcuto. [Ipumensiercss B OCHOBHOM IS IIepexo/1a KOMIIETEHIIMY Ha YPOBEHb
BJIAJICHHUSL.

OcHOBHbIE TUIIBI TPUMEHAEMBIX HAMH B 00pa30BaTENIbHON 1€ATEIIEHOCTH TPOEKTOB:

WccnenoBatenbCckuii MpPOEKT — CTPYKTypa mnpuOimxkeHa K (opmary Hay4dHOIo
UCCIIeIOBaHMs  (JJOKA3aTeNbCTBO AaKTYaJIbHOCTH TEMbI, OIpeJeIeHHe Hay4dHOH mpoOieMsl,
npeaMera U 00BEKTa WMCCIIENOBAaHUS, IeNiell M 3aj1ad, METOJO0B, WCTOYHHKOB, BBIJIBIKEHHE
TUIOTE3bl, 0000IIEHNE PEe3yIbTaToB, BBIBOJIBI, 0003HAUEHHE HOBBIX NpobiieMm). PesynbraTom
SBIIsIeTCS yaeOHast KapTa 110 MOJIYITIO Hateil 00pa30BaTeIbHOM IPOTPaMMBI.

TBopueckuii NpoeKT, mpernonararoInii B OTIIMYUE OT MPEIbIIYIIeTr0, KOHEUHBIH MPOAYKT
B CIICAYIONIMX BapUaHTaX — ra3eTa K UCTOPUUYECKH 3HAYMMOMY «MaTeMAaTHYECKOMY» COOBITHIO
(mpazmuuk ymcna «[lu» u T.1.); «MaTeMaTHyecKas» OTKpBITKa (CBoero poja ydeOHas Kapra,
TOJILKO HEOPMaIHHO, KpacouHO 0(hopMIICHHAS; BUJICOPOJIHK «S1 Haydy Bac pemaTh ...» U T.11.

WHpopMalMOHHBI MPOEKT — Yy4yeOHO-TIO3HaBaTeNbHAs JIEATeNBHOCTh C  SIPKO
BBIPQKEHHON IBPHCTUIECKOM HAIPaBIEHHOCTHIO (TIOUCK, 0TOOP M CHCTEMaTH3anus HHGOpMAIHN
0 KakoM-TO 0OBEKTe, 03HAKOMJIEHHE YYaCTHHUKOB MPOEKTa C 3TOM MH(popMalMel, ee aHaIu3 U
0000111eHIE 1, HAKOHETI, TPE3EHTAIIUS TT0 TPAKTUYECKOMY TTPHUIIOKEHHUIO).



4. VHpopManMOHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTebHble TexHoJoruu. OpraHuzanus
00pa3oBaTeNLHOTO MpoIecca C MPUMEHEHUEM CICIHATU3UPOBAHHBIX MPOTPAMMHBIX Cpel U
TEXHUYECKUX CPEICTB paboThl ¢ uHpopmanued (MHOOPMALMOHHYIO Cpely YHUBEPCHTETa
MOOJYC MOODLE).

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00yYalommxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeAeHH s IPOMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. [llunaues, B. C. Bricmias maremaruka : yueOnuk / B. C. IllunaueB. — Mocksa :
NH®PA-M, 2024. — 479 c. — (Bricmee oopazosanue). — DOI 10.12737/5394. - ISBN 978-5-
16-010072-2. - Tekcer : anekrponnbiid. - URL: https://znanium.ru/catalog/product/2085943 (nata
obpamenusi: 14.04.2025). — Pexxum mocTyrma: 1mo mojamnucke.

2. Marematuka : yueobnoe nocooue / 0. M. lanunos, JI. H. XypOenko, I'. A. Hukonosa
[u np.] ; mox pex. JI. H. XKypOenko, I'. A. Hukonosoii. — Mocksa : UHOPA-M, 2022. — 496 c.
— (Bsicmiee oOpa3oBanme: bakanaBpuar). - ISBN 978-5-16-010118-7. - TekcT : 37E€KTpOHHBIH. -
URL: https://znanium.com/catalog/product/1818645 (mara oOpamenus: 14.04.2025). — Pexxum
JOCTYTA: 1O TOJIIMUCKE.

0) JlonmosiHuTeIbHAS JIUTEPATYpA:
1. Teopust BepoATHOCTEM W MaTeMaTH4ecKas CTaTHCTHKa : ydeOHoe mocobue / JLI.
buprokosa, I'.1. boopuk, P.B. CarutoB [u ap.] ; mox pen. B.1. MarBeeBa. — 2-¢ u3l., UCHp. U

non. — MockBa : MHOPA-M, 2024. — 289 c¢. — (Bsicmiee ob6pazoBanue). — DOI
10.12737/18865. - [ISBN 978-5-16-018751-8. - Tekcr : oanekrponnsii. - URL:
https://znanium.com/catalog/product/2053975 (mara oOpamenus: 14.04.2025). — Pexum

JIOCTYTIA: TIO TIOATTHCKE.

2. MaremaTHka B mpumepax M 3aaayax : ydeOHoe mocobue / O.M. [ertspesa, JI.H.
Kypbenxo, I'.A. Hukonosa [u np.]. — Mocksa : UHOPA-M, 2021. — 372 ¢. — (Bsicmiee
oOpaszoBanue: bakanaBpuat). - ISBN 978-5-16-011256-5. - Tekct : snektpoHHbIH. - URL:
https://znanium.ru/catalog/product/1588756 (mata obpamienus: 14.04.2025). — Pexxum pocryma:
IO MOJIIHCKE.

3. Nauxko, I1.E. Beicuias MaTeMaTHKa B ypaXHEHHIX U 3a1a4ax. (B 2-x wactsx) [Tekcr] /
I1. E. lanko, A. I'. ITonos, T. f. KoxxeBHukosa. - M.: Beicmas mkoia, 1986-2009. ISBN: 978-5-
488-02201-0. - 60nee 1000 .

4. @uxtenronsll, I'. M. OcHOBBI MaTeMaTH4eCKOTo aHanu3a. Yacte 1 : ydeOHUK /U1 BY30B
/ T'. M. ®uxtenromnsil. — 17-e u3j., crep. — Cankr-IletepOypr : Jlans, 2025. — 448 c. — ISBN
978-5-507-50709-2. — Tekct : 3neKTpOoHHBIH // JIaHb : 31eKTpOHHO-OMOIMOTEeYHAs cCUcTeMa. —
URL.: https://e.lanbook.com/book/458390 (mara obpamienus: 14.04.2025). — Pexum moctyma:
JUIS aBTOPH3. MOJIb30BATENCH.

5. ®uxtenronsil, ['. M. OCHOBBI MaTeMaTHYECKOTO aHamu3a. YacTs 2 ;| y4eOHHK /ISl BYy30B
/ T'. M. ®uxtenromnsll. — 16-e uza., crep. — Caunkrt-IletepOypr : Jlans, 2025. — 464 c. — ISBN
978-5-507-50836-5. — Tekcr : 3ekTpoHHBIH // JIaHb : 2JIEKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/473315 (nara obpamienus: 14.04.2025). — Pexum gocryna:
JUIS1 aBTOPH3. TOJIb30BaTEIIEH.

6. [llumaues, B. C. 3amaunuk mo BeICHIeH Maremartuke : ydeOHoe mocobue / B. C.
unaue. — 10-e m3xa., crep. — MockBa : UHOPA-M, 2023. — 304 c. — (Bsicmiee
obpazomanme). - ISBN 978-5-16-010071-5. - Tekcr : omekrponnbii. - URL:
https://znanium.ru/catalog/product/1896401 (nata oGpamienus: 14.04.2025). — Pexxum nocryma:



https://znanium.ru/catalog/product/2085943
https://znanium.com/catalog/product/1818645
https://znanium.com/catalog/product/2053975
https://znanium.ru/catalog/product/1588756
https://e.lanbook.com/book/458390
https://e.lanbook.com/book/473315
https://znanium.ru/catalog/product/1896401
https://new.znanium.com/catalog/product/1042456

B) MeToauyeckue ykazaHusi:

1. AkmanoBa, 3. C. HeompeneneHHbIi MHTETpa: OT TEOPHH K IPaKTHUKE : ydeOHOE
nocobue / 3. C. Axmanosa ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 a1ekTpoH. ONT. AUCK
(CD-ROM). - 3arin. c TUTYIL JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/325 (nara obpamenus: 02.04.2025). -
MakpooObeKT. - TekcT : aneKTpoHHbIN. - CBeeHns 10CcTyIHbI Takke Ha CD-ROM.

2. KBacosa, H. A. AnanuTtnueckas reomeTpus : yueonoe nocoobue / H. A. KBacosa, E. A.
[TyzankoBa ; MI'TVY. - Maraurtoropck : MI'TVY, 2017. - 1 anektpon. onrt. auck (CD-ROM). - 3ar.
¢ tutyn. 3kpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20583 (mara
obpamienus: 11.04.2025). - MakpooObeKT. - TEKCT : 371eKTpOHHBIMH. - CBEIEHUS JOCTYITHBI TAKKE
Ha CD-ROM.

3. KBacora, H. A. Benenue B maTemMaTH4ecKuid aHaiau3 : ydyeOHoe mocooue / H. A.
Ksacosa, E. A. Ily3ankoBa ; MI'TY. - Maruutoropck : MI'TVY, 2016. - 1 351eKTpoH. ONT. TUCK
(CD-ROM). - 3arir. c TUTYIL JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20584 (nara obpamenus: 14.04.2025).
- MakpooObekT. - TekcT : a1ekTpoHHbIN. - CBeaeHus noctynHsl Takxke Ha CD-ROM.

4. Tly3ankoBa, E. A. Jluddepenumansusie ypaBHeHus : ydeOHoe mocobue / E. A.
[Ty3ankoBa, A. I'. TepentbeB. - Maruutoropck : MI'TY, 2013. - 1 snekrposn. ont. auck (CD-
ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3853 (nata obpamenus: 06.04.2025). -
MaxkpooOBbeKT. - TekcT : anekTpoHHBIN. - CBenenus qocTynHsbl Takke Ha CD-ROM.

5. Ily3ankoBa, E. A. O6paboTka pe3ynbTaToB U3MEPEHUI METOJaMH MaTeMaTUYECKOM
CTaTUCTHKH : yueOHoe mocooue [ By3oB] / E. A. ITy3ankosa, H. A. KBacoBa ; Marautoropckuit
roc. Texuuyeckuit yu-T uM. I'. . Hocosa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1
CD-ROM. - 3aru. c TUTYIL. 9KpaHa. - URL:
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r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenosanue [10

Ne norosopa

Cpok aeicTBus JIULIEH3UN

7Zip ¢B0001HO pacnpocTpansgemoe 110 0eCcCpOYHO
MS Office 2007 Ne 135 or 17.09.2007 Gecepouro
Professional

bpayzep Mozilla

Firefox cB00OOHO pacnpoctpansiemoe 110 OeccpouHo
Bpaysep Yandex cB000HO pacnpoctpansiemoe 110 06eccpoyuHO
STATISTICA B.6 K-139-08 ot 22.12.2008 0OCCCPOUHO
FAR Manager cB000THO pacnpoctpansemoe [10 OECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHbIE CIIPABOYHbIE CUCTEMbI

Hazpanue kypca

Ccruika

Wudopmannonnas cucrema - EquHoe OkHO TocTyma K
MH(pOPMALIMOHHBIM pecypcam

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

Scholar)

ITouckoBas cucrema Axkamemuss Google (Google

URL.: https://scholar.google.ru/

HanmmnonanpHas

(PUHII)

MH(POPMALMOHHO-aHAIUTUYECKAs
cucreMa — POCCUICKMI HHIIEKC HAyYHOIO IUTUPOBAHUSA

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

DnexkTpoHHas 0a3a IepuoIMUECKUX u3ganuii East View
Information Services, OO0 «IBUC»

https://dlib.eastview.com/

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHrue TUCIIUIIHHBI (MOTYJIs1)

MaTepI/IaJ'II)HO-TGXHI/ILICCKOG o0OecrieueHue JUCHUIIIIMHBI BKJIIFOYACT:

VYueOHbIE ayauropun sl IPOBCACHUA

3aHATHH  JIeKIUoHHOro Tuma Jlocka,

MYJBTUMEANMHBIE CPENICTBA XPAHEHUS], IEpEauu U MPeACTaBlIeHUs UHPOpMaLIUU
VY4yeOHble ayqUTOpUU [UIs TPOBEACHHMS NPAKTUYECKUX 3aHATHH, TPYNIOBBIX U
WHJVBHIYAIbHBIX KOHCYJIBTAIMM, TEKYIIETO0 KOHTPOJIS U IPOMEKYTOYHOM arrecranuu Jlocka,
MYJIbTUMEAUMHBIN TPOEKTOP, IKPAH
Kommnexkc meronnueckux pa3paboTOK (pa3laTOYyHOro MaTepuaiga U METOAMYECKUX
yKa3aHHi ) M\IITH KOMITJIEKC TECTOBBIX 33JaHHi JJIsl TOTOTOBKHU U MIPOBEICHUS IIPOMEKYTOUHBIX

U pyOeKHBIX KOHTPOJIEH

[TomernieHus 17151 CaMOCTOATENBHOM paboThl yyamuxcs IlepcoHanbHble KOMIIBIOTEPHI €
nake-tom MSOffice, Beixogom B MHTEpHET U ¢ JOCTYIIOM B 3JEKTPOHHYIO HMH()OpPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA

[Tomemenue ans  XpaHeHUS M MNPOPHIAKTHUYECKOTO OOCIY)XMBaHHUS y4eOHOTO

obopynoBanusi lllkader ans XpaHeHUs y4eOHO-METOJMYECKOH JNOKYMEHTAaluH, y4eOHOTO
OAONVITORATUS U VUENHN-HAT TS THLTYX TT0COAUTT




Ipuioxenne 1

Y4yeOHO-MeTOoAUYeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs
IIo JUCHTUIITTNHEC «MatemaTuka» npeaAyCMOTpPCHA ayJUTOPHAA U BHECAYAUTOpPHAA CaMOCTOATCIIbHAA

paboTa oOyJaromuxCs.
AyauTopHasi caMoCTOsATeNbHas paboTa CTyJCHTOB MIPEAIoiaraeT peleHre KOHTPOJIbHBIX 3aa4 Ha

MPAKTUYCCKUX 3aHATHUAX.

Ilpumepnuie ayoumopnvie konmpoavtsle pavomut (AKP):
AKP Nel «Ananumuueckasn zeomempusn,

1. a=(21-3), b=(-4;0;2), c=(2-2). Haiinure:
a) IIMHY BEKTOpa a , €r0 HAIIPABIISIOIME KOCUHYCHI, OPT BEKTOpA 5;

6) a- b ,
» axb.
ry abc,
2. a= (1;4;—3) , b= (3;—2;5) , c= (3;—4; 2) . Halinutre mmomanps napamienorpamma,
IMOCTPOEHHOT'0 Ha BEKTOPax a+2b u c-3b , ¥ [NIUHBI €70 CTOPOH.
3. IlpoBepbTe, SBIAIOTCA JH  BEKTOPBI a= (1;1;3) , b= (3;0;—2) , c= (— 1;1;3)
KOMILJIAHAPHBIMU.
4.  Janbl koopauHatsl BepuH A(3;0); B(-5;6); C(-4;1) tpeyronpauka. Haiigure:
1) nmuay cTopoHsl AB;
2) ypaBHEHHE BBICOTEHI, TPOBEJACHHON uepe3 BepiuHy C.
5. JlaHBI KOOpAWHATHI BepIuH nupamuael A, A, A; A, . Haiitu:
1) ypaBHeHue mpsiMoit A;A4,;
2) ypaBHEHHE MIIOCKOCTH A A, Aj;
3) AnmuHY BBICOTHI, ONYIIIEHHOH U3 BepIvHbl A, HaTpanb A; A, As.
6. Ilpusectn ypaBHenue KkpuBoi X° —2X+3y? +12y—-5=0 Kk KaHOHHYECKOMY BHIy W
MTOCTPOHUTH €e€.
AKP No2 «Ilpeoen ¢pynkyuu. Henpepvienocms pynxuyuuy
Bpiuncnuts mpenens:

3 2
L Iimx 42r3x + 2X > lim (x 71(x 23)(x 4)
x>2 X —X-6 x>» - BX* —x"+11
3 2
3. lim| —>— - X 4. tim 9%
x>n| 2X° -1 2x+1 x>0 X
i+7
5. Iirr(13(1—4x)3X 6. Iingxcthx

7. UccnenoBats Ha HEMIPEPBHIBHOCTH (DYHKIIMIO.
X—3ecau x <0
f(x)=
5% ecau x>0

AKP Ne3 «Ilpouzeoonasn pynkuyuu 00nou nepemeHnoi»
1. HaiinuTe nmepByro NPOU3BOAHYI0 OT (DyHKITHIL:

2
2) X =+/1— 25t?, 5) y:x-COS3X, B) y:w_5.|ogzx+3
y = arccos 5t + 7, XT+2x+1

n Y= 5+ _2arctg (4x2 + 3x).

2. CocTaBbTe YpaBHEHHMS KacaTelbHOH K kpuBoit XY = 4 5 ouke Xy = 1.



3.

4.

Berancnure npubmmkesno Y = v x> +8 npu X = 1,09 .

. cos4dx-1
Brruucnure npenein no npasuiy Jlonurans lim——

x—0 (e4x _1)2 '

AKP Ned «Heonpeodenennwiit unmezpan»
. Haititu Heonpeenni€éHHbIE HHTETPAJIBI:

X2 +5X — /X +2
a)_[

" j 3x—-4
VX% —6x+13

. 5x -2
dx, 6) |sin(3x+1)dx, — — dx,
) I ( ¥ ) J.x2+4x+5

X2

8x —15 ) IVQE—z

dx, ) Ixsin(Zx)dx,e) ISinz(ZX)dX,m) jm X mdx.

AKP Ne5 «/ITugpgpepenyuansusie ypasnenusn 1 nopaoka»

1. HafiTi oOmuii mHTErpat win odiiee pemeHue qudGepeHIInalbHOr0 YpaBHEHUS TIEPBOTO Mopsiaka (B
npumMepe 0) pemuTs 3a1aqy Kommm):

2. HccrenoBath psi Ha aOCOTIOTHYIO U YCIOBHYIO CXOJIMMOCTh Z

a) 20xdx —3ydy = 3x?ydy —5xydx,
!_ — M 2
6){y y cosx =sin 2x

y(0)=-1
AKP No6 «Hucnogwle psaovty

3n
< n 3N —2
1. HWccnemoBaTh psg HA CXOAUMOCTH ) ( ) ; 0) .
nzzll 2n+1 ,]Z:; n®+9
0 (_1) n 52n—1

= (n+D)!
(_1)n+l

3. Bprucnauts cymmy psiga ¢ TouHoctsio 0,01 Z— .

= 3’
AKP Nl «Cnyuaiinvie coobimusny

1. B ypue 12 mapos. Cpeau s1ux mapoB 3 Genbix u 9 yepHbix. KakoBa BEpOSTHOCTH TOTO, YTO HAyIady

2.

BBIHYTHIH HIAp OKAXKETCS OeIbIM?

B panuoctyaun tpu Mukpodona. s kax1oro u3 nepBeIX IByX MUKPO(OHOB BEPOSTHOCTH TOTO, UTO
OH BKJIIOYEH B JaHHBIH MOMEHT, paBHa 0,45, a s Tpetbero — 0,9. Haiitu BEpOSTHOCTH TOTO, YTO B
JAHHBII MOMEHT BKJIFOUEHBI 2 MHUKpO(dOHa.

B mpopaxe nmeroTcs Oernble M KOPUYHEBBIE SHla B COOTHOIIEHHH 2:3, mpuyeM mpou3BoAcTtBo 60%
Oenbix U 71% KOPUYHEBBIX SUI] NATUPYETCS THEM, MPEALIECTBYIONINM THIO MPOAAXKH, a OCTAJIbHBIE
giia gatupyrorcss Oosiee paHHUMH uHuciamu. [lokymarens 3aka3piBaeT fillla, AaTUpyeMBbIe IHEM,
MPEIIECTBYIOIMM JHIO NMPOJaKH, HE3aBUCUMO OT MX I1BeTa. KakoBa BEpOSTHOCTH TOTO, YTO €MY
NPOJAAYT PEIIETKY OeJbIX SAuLl?

Tenedonnast cerb yupexuaenus oocmyxkuBaeT 200 aOoHeHTOB. BeposSTHOCTH TOro, YTO B TECUCHHE
MUHYTBI BHYTPH 3TOH CETH KTO-TO KOMY-TO MO3BOHHT, paBHa (0,7. KakoBa BepoATHOCTb TOTO, UTO B
Te4YeHHe MUHYTHI OyzeT 5 3B0HKOB? KakoBa BEpOSITHOCTB TOTO, YTO B TEUCHHE MUHYTHI OyJIeT He Oonee
5 3BoHKOB? HaiiT HanmBeposTHENIIIEe YMCIO 3BOHKOB B TEUEHUE MUHYTHI.

IIpumepHble nHAUBHUAYAJBLHBbIE foMaliHue 3agaHus (U/3) u Tunosslie pacuersl (TP):

TPNe]l « Cucmembl TUHEHHBIX A12e0pPaAUYeCKUX YPAGHEHUIL)

IIpakmuueckue 3a0auu:

1 1 2
1. Haiitn o6paruyio matpurry A~ ecrm A=|2 -1 2
4 1 4



2. Peumth CUCTEMBI JTUHEHHBIX alreOpanvyeckux ypaBHeHHi mo Gpopmynam Kpamepa, MaTpUuHbIM
METOJI0M, MeToioM ["aycca:

3X, +4X, +2X; =3 X, + X, —X; =36
A) 12X, =X, —3X; =-3 B) 1% —X, +X; =13.
X, +5X, + X3 =-2 2X + X, + Xy =7

3. Pemmuts cucremy meronom ['aycca
X, + X, +3X; —2X, +3%X; =1
2%, +2X, +4X; — X, +3X; =2
3%, +3X, +5X; —2X, +3X; =1
2%, +2X, +8X; —3X, +9%X; =2
2X, + X, +X; =0
7. Pemuth CHCTEMY OJHOPOHBIX YPAaBHEHHMI S5X, =X, =X, =0
X; —3X, =3X; =0

Teopemuueckue eonpocwi:

1. Kaxkas marpuia Ha3bIBaeTCsl OOpaTHOM JUIs JaHHOW MaTpuubl A? Besikas Tn MaTpuiia UMeeT
oOpaTHyt0?

2. Kaxk Haiftu o6paTHyto Matpuily? Kak npoBepuTh, 4T0 OHA HaiijieHa BEpHO?

3. Kakue BUbI cUCTEM JTMHEMHBIX ypaBHeHUI Bol 3Haere? (Uto 3HaUUT OTHOPOIHAS, HEOJHOPOIHAS
CUCTEMA; KaKU€ CUCTEMbI COBMECTHbIE, HECOBMECTHBIE; ONIPEICIICHHbIE, HEONIPEIETICHHbIE?)

4. ChopmynupyiiTe HeOOX0IUMOE U JOCTaTOYHOE yciaoBue copmecTHOCTH CJIAY.

5. IIpu xakom ycnoBun CJIAY umMmeeT eMHCTBEHHOE peleHue?

6. Kak onpenenuts, 4To CUCTEMa HECOBMECTHA?

7. Onnopoausie CJIAY moryt ObITh HecoBMecTHBIMU? [Touemy?

8. Ilpu kakoM ycnosuu onHopoanas CJIAY umeer TOIbKO HyleBOe peleHue?

9. Uto Brl MokeTe cka3zaTh 0 KOJMuecTBe perieHuit ogqHopoanoit CJIAY, ecnu onpeaenurenb
MaTpHUIbI 3TON CUCTEMBI PaBEH HYJ0?

10. 3anummure dpopmynsr Kpamepa. KakoBbl yciioBus uX mpuMEHEHUSI.

11. Kakue cucteMbl MOXHO peliaTh MaTPUIHBIM METOAOM? 3alUIINTE COOTBETCTBYIOIIYIO (hopMyITy.
12. B uem 3akirogaeTcs cyniHoCcTh MeTojia ['aycca?

H/[3 Nel «Bekmopnas anzedopar

1. TloctpoiiTe Ha MIIOCKOCTH BEKTOPHI a= (4;—1), b= (— 2;5), c= (1;2). Haiinnre nx

JMHEWHYI0 KOMOWHAITIIO 2a+b+3c a) TEOMETPUYECKH, 0) aHATUTUIECKH.
2. a=(2%-3), b=(-40;2), c=(1L-2). Haitzure:

a) IMHY BEKTOpa a, €ro HalpaBJSAIOIINEe KOCHHYCHI, OPT BEKTOpa 5 ;
5 a-b, ac b, (a+2)(3@-50).
B) 6_1><51 5><6, BXE, (a+26)x(3§—55)

r) abc,
3. a=(14-3), b=(3-2;5), c=(3—4;2). HaiiauTe miomas mapamieaorpamMma,
MIOCTPOSHHOTO Ha BEKTOpax a+2b u c—3b, u wmHE ero CTOpOH.
4. TlpoBepbTe, SBISIFOTCS JTU BEKTOPBI a= (1;1;3), b= (3;0;—2), c= (— 1;1;3)

KOMIIJIaHAPHBIMH.
5. JlaHBI KOOpAMHATHI BEPILUH UpaMuibl A A AA, !

A(136), A (221), A(-10;1), A,(-4;6;-3). Haiitn:
1) nvay pebpa AA, ;
2) yron Mmexay peopamu AA, U AA,;



3) yron Mmexay peopom AA, urpaHeio AAA;;
4) mnomans rpaHun A A A, ;
5) o0beM nupaMubL.
H/[3 No2 «Kpusbvte 6mopozo nopsaokay
1. OmnpexnenuTh TAN ¥ MOCTPOUTSH JIMHUIO. HaiiTh, eciiu ecTh, BepUIHbI, (POKYCHI, ACUMIITOTHI:
a) x> —9y% +2x+18y+73=0;
6) 2x* +3y> —4x+6y—-7=0;
B) y°—4x-2y—-3=0.
H/[3 Ne4 «Beeoenue ¢ ananus. Ilpeden. Henpepuviernocmoy
1. Haiitu npenensl GyHKINNI:

o 2x3+x*+5 . x®-3x—-2 . x+1-2 . 1-cos4x
lim 5 : lim 5 ;lim—; lim————
x>0 3x° —x+1 x=>-1 ¥ —_x—2 x—3 /X_2_1 x—0 2X.tgx

. 1) Lo In(l+2x
lim x- (Vx> +1-x); Iim(zx l] ; lim(1-4x)% Im%.
X—>+00 x—o| 2X +1 x—0 x->0 @ X_l

2. HccnenoBaTh Ha HEMPEPBIBHOCTD, HAWTH TOYKHU Pa3phbiBa, CIENAThH YSPTEK:
X+4, x<-1
y=43%%; y=4x*+2, -1<x<1,
2X, Xx>1.
H/[3 Ne5 «llpouszsoonasn pynkuuu 00HOl nepemeHHOl»

Haxoocoenue npouseoonoii
1. Haiitu mponsBoHbIe 1 QU depeHITHaIb TEPBOTO MOPSAKa

_ Tcosx
5x+1

2) y=(2+5x)" —3cos7x,

1)y

3) y=%—4x~arcsinx,

4) 'y =(cosx)".
2. HaiiTi mpou3BOIHYIO (DYHKITHH, 3a1aHHON HESIBHO e’ —5xe” — ny +11=0.
3.Haiitn nponsBonHy0 GyHKIMH, 33/JaHHON NaPaMETPUIECKH X =3cost -5,
y =4t° +5.

4. HaifTu mpon3BOIHBIE IEPBOTO MOpsAKa QYHKINN y=X¢
IIpou3zeoonasn evicuiux nopaokoe. Ilpunoicenusn npouszeoonoi
2 x=3t-t°

) 6) y=5".

d
1. Ha#igure &y u
dx

dXZ dhyHKIMIA: a) {

o 2 o
2. a) HanumnTe ypaBHeHue kacatenpHO# k mapabone ) = X — 4AX + 2 B Touxe ¢ abermccoit X, = 0
. I[locTpoiite rpaduk 1 KacaTeIbHYIO.
6) Hanuiute ypaBHeHNe KacaTelbHOI K KpiBoil X° + Y2 —4X+ 2y —164 =0 B ee Touke ¢

koopauaatamu (7; 11). IlocTpoiiTe KpuBYIO U €€ KacaTeabHYIO.



3. Haifnure HanOombITliee M HANMCEHBIIIEE 3HAYCHHS (PYHKITIHN Ha 3aJaHHOM OTpPE3Ke

f(x)=2x>—6x>-18x+7 xe[-2;2].

4. BeraucnuTe mpenensl, HCIob3ys npaBuio Jlonurans:
. 2x% —8x? +13x-10

a) lim—; 5 ;
=2 X7 —2X° +3X—-6
lim x-Inle* —=1).

6) lim x-In(e* ~1)

X—>+H

5. 3aBucuMOCTE IIyTU OT BpECMCHU IIpH HpﬂMOJ’IHHeﬁHOM ABHUKCHHUU TOYKH 3a4aCTCSA YPABHCHUEM

1
S= gts +2t>—3,rme S —uyrthBM, a t — BpeMs B C. BeIumcInTE €€ CKOPOCTh M YCKOPEHHE B

MomeHT Bpemenu t = 4cC.

TPNe2 «Hccnedosanue pynKuuii u nocmpoenue paguxoer

IlIpakmuueckue 3a0auu:

1. Iloctpoiite rpaduk GyHKIMH C HOMOIIBIO IPOU3BOAHON NEPBOro MOpsAAKa y=—x° —3x* +9x +11.

2. Haiinute IpOMEKYTKH BBITYKIOCTH, BOTHYTOCTH M TOUYKH repernda GyHkun  y = 2x — 33/x° .

3
3. HaliguTe acUMNITOTHI ¥ IIOCTPOITE CXEMATHYHO IpauK GpyHKIMU y =

(x+1)°
o x> —3x+3
4. TlpoBeaure nonHOe UCCIEN0BaHNE HYHKUMH U IIOCTPOHTE rpaduk y— = — =772,
x-1
5. TlpoBemute momHoe Mccieq0BaHNe GYHKIIMH U TIOCTPOITE Tpaduk
_Inx
X

Teopemuuecxue 80npocsvl:

Omnpenenenne GyHKIMH, HEYOBIBAIOIIEH (HEBO3pacTarONIeH) Ha TPOMEXKYTKE.

ChopmynupyiiTe HEOOXOIUMBIE U JIOCTATOYHBIEC YCIOBUS BO3pacTaHus M YObIBaHUS (PYHKIIHH.
OnpeneneHne MUHIMYyMa U MakcuMyMa (pyHKIHU.

ChopmynupyiiTe HEOOXOIUMBIE U IOCTATOYHBIE YCIOBUS CYLIECTBOBAHUS 3KCTPEMYMA.
Onpenesenue BBITYKIOH (BOrHYTOH) (yHKIMU HA HHTEPBaie, TOUKU Ieperuoa.

ChopmynupyiiTe J0CTaTOYHBIEC YCIOBUSI BBITYKJIOCTH (BOTHYTOCTH) rpaduka (yHKINHU, JOCTATOYHOE
yCJIOBHE CYIIECTBOBAaHHE TOYEK Meperuoda.

OmnpeneseHne acUMITOTH Tpaduka GyHKINU

8. HaxoneHue BepTUKAIBHBIX, HAKIIOHHBIX, TOPU30HTANBHBIX ACUMIITOT.

BN .

~

H/I3 Ne6 «Heonpeodenenuwlii unmezpany
1. Haiitu HeomnpeneeHHbIe HHTETpaIbl

3
1J‘ i—&-i-l dx 2-[ 2 > = 1 dx
3Wx 5 3+X° 2x?-3

G| B S 4| Ctg_3+_6dx
[2 _7x . ( 2x SIn™ X
sm(s—lj
s I\ 2x -1
5.J'x(3x +1) dx 6.jm

7. J\/l—exexdx 8. _[4X+3 dx,

(x-2)°



dx

9. xe >dx, 10. —_—,
-[ I X(x* +1)
dx dx
11. : 12. —
J.\/;+i/§+2‘{/§ J‘cosxsm3x
dx
3.
(X+1D)Vx* +2x-1.
TPNe3 «Onpedenennwtii unmezpay
Ilpakmuueckue 3a0anus:
1. BbryuciuTh onpeieneHHbIe HHTETPalTbl
2 V4
1 .
1) I(xz + F)dx. 2) Iln sin xdx
1 2

2. BBIYMCIUTS IWIOIAAb GUIYpPBI, OTPAHUYEHHOMN JTMHUSIMH
1) 3x—y=4, y* =6x

2) r=cos2p, OS(/)S%
x =2cost,

3) { . y=3(y=3).
y =6sint;

3. BoruucnuTh [UIMHY AyTU KPUBOM, 3alaHHON YpaBHEHUEM

1) y=Inx, V3 <x<A15.

2) p=3e*", —7/2<p<x/2
3) x =e'(cost +sint), r/2<t< .
x=e'(cost —sint),

4. Bpruucaute o0beM Tenla, 00pa30BaHHOIO BpaiieHueM BOKpYr ocu Oy ¢urypsl, OrpaHHYeHHOM

_ 2 2
rpadukamu QyHKIHit X=3-y , X=Y +1

TP Ne4d « DynKyuu HeCKOIbKUX NEPEMEHHBIX)
In(l— — y2)
1-Jy
2. HaiiTi 3Ha4eHUs1 YACTHBIX MPOU3BOIHBIX (DYHKIMH B 3aJJaHHOM TOYKE:
1

A) z=x" (L1) B) 2= In(\/;+\/§) (12).

5 U )
3. Haiitu pwR ecii U = Xy +Sin(x+Yy).
X

1. Haiiti o6nacth onpesenenus yHkoun Z =

5. Haiftu skctpemyMbl GyHkiun 2 = X° +2y> —4X -6y + 2.

6. Haiitu skcTpemaibHoe sHadeHne Gyakuun Z = 2X+ Y — Y — X° npu ycnoun X + 2y =1.

TPNe6 «/Tugpgpepenyuanvusie ypagnenus evicutux nHOpAaOKoiL»

1. Haiitn obmiee pemenne audhepeHITMaIbHOTO YPaBHEHHMS:
1) y"xInx=y",2) (L+x*)y" +2xy’ =12x°.



y" =2sin® ycosy
=7 y®=1"

3. Haiitu obmee pemenne nuddepeHnnanpHOro ypaBHeH:A (B IpuMepe A) PemuTh 3anady Kommn):

1) y'-2y'+y=xe" 5 y'+4y'+5y=x"

2. Haittn pemenwne 3agaun Kommu:

3) V" -4y +5y' =6X* +2x=5, 4) y"'+2y" -3y =(8x+6)e",
5) y'—4y +4y=e”(cosx+3sinx),6) y" —64y' =128 cos8x —64e**,
7){ y"+y=1/sinx |

Y(z12)=1,yY'(n12)=7x12

TPNe7 «Hucnoewvte paovt, lyHKUUOHATbHBIE PAOBLY

1
1. Jloka3aTb CXOAMMOCTh U HATH CyMMy psiaa Z— .
N +n-2

2.MccnenoBaTh Ha CXOAUMOCTD PSIBL:

sin n\/_ - = nl(2n +1)! = (3n-2)"
2 Z;‘ Z (\/ﬁ] » 2 eyt " Z:‘n(4n+1)

n=1

1) i :
~ (3n+1)/In(n+5)

3. UccnenoBath psiibl HAa aOCONIIOTHYIO M YCIIOBHYIO CXOAUMOCTB!

N Zs,m n\/_ Z (-1)" Z( D"(@2n+1)

“nin(n+1) ~ " 4 3n+2
0 (_1)n
4. Haiitu cymmy psina Z 7 (2n+1) ¢ TogHocTsio 10 0.001.

5. Haiit 00:1acTh CXOAMMOCTH CTETIEHHOTO Psijia:

0 _1 n2n 1 4 32n £ _1n 22n+1
2) nzz;( )3n_|(_X2+) )Z (X ) B) Z;( )()r(]:) .

6. Paznoxuts dyHkuto B pan Telinopa mo creneHsmM X :
y=(3+e7)?,

7. Beraucnute uHTErpan ¢ TouHoctsio A0 0.001:

Of dx Of )

a) 6) |sin(25x°)dx.

o Y1+ x*

8. Haittu mpubmmxénno permenne 3afgaun Komu B Buzne otpeska psna Tenopa mmo creneHsiMm X ¢
yN — X2 + y2

y(0)=0,y(0)=1

YeThIPbMSI HEHYJIEBBIMH K03 HUIIEHTaMH: {



TPNeS « @yuKkyuu KOMHIAEKCHO20 NEPEMEHHO20)

2i

1. BBINOIHUTH JEHCTBHUS, PEIACTABUTH PE3YIIBTAT B anreOpandeckoii popme (3 — 2i)(4i —1) + >

2. U300pa3suth Ha KOMIUIEKCHOM IUIOCKOCTH W MPEICTABUTL B TPUTOHOMETPUYECKOH U
noKasaTenbHoi popmax uncna: Z, =—i; Z, =1-1; 2, =-1+ J3i.
10.
Borancnuts a) (Z,)"; 6) Bce 3HaYeHHS KOPHS 3/Z; .
) . .
4. Pemmrth ypaBHenus a) Z2° —4z+8=0 6) x—-y+ixy=1, x,yeR.
5. TlocTpouTh Ha KOMIUIEKCHOM TIOCKOCTH MHOYKECTBO TOYEK, YAOBJIETBOPSIOUIMX COOTHOLICHHUIO

lz-2i|<2

6. C tounoctsio 10 0,001 Haiitk KeiicTBUTENBLHYIO U MHUMYIO YACTH JaHHBIX BEJTHYUH:
a) e—2+i :
0) ch(2-1i);
2) 21+i .

HJ[3 Ne7 «Cnyuaitnble 6e1udUHbL U 3AKOHBL UX PACRPEOENeHUA)

1. 3anan pAl pacnpeleneHus JAUCKPETHOW CIy4allHOM BeJWYHUHBl X.
X |1 2 3 4 5 6

p (003015020 {035 |0,15 |?
[MocTtponts MHOTOYTONBHHK pacmpenencHus. OmnpenenuTs (QYHKUUIO paclpelesieHus |

.. m
noctpouth €€ rpaduk. BpMHCINTE MaTeMaTU4ecKOe OXKUIAHHE X, AWCHEPCHIO

D[X]

o
, CpeaHec KBaAPATHUYCCKOC OTKJIIOHCHHUC *u
P(m,—o, <X <m, +0,).

BCPOATHOCTDH

2. 3amana GyHKOUS pacnpeieieHus CIydalHOM BEIUYMHBI X

0, X <3,
F(x) = %(—x3 +12x? —45x+54), 3<x<5,

1 X >b.

Haititu mnotHocTs pacnpenenenus. [loctpouts rpaduky GyHKUMM W IJIOTHOCTH
pacipenencHus.
P(X €(0, 4)).

3. B rabmume mnpuBenéH 3aKOH pACIHpE/EeHUsT BEPOSTHOCTEH CHCTEMBI CIy4aiHBIX
BenmunH (X, V)

BeruncianTte MareMaTHYECKOE OXXUaaHue, OJUCIOCPCUIO W BEPOATHOCTDH

X
v -2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a
2 2
Haiitu: k03¢ duimenT «a»; MaTeMaTHUYECKHE  OXXKUAAHUS x> My ;  JACHEPCHUHU > Ty ;

K03 PUIMEHT KOppeNsIun

I"Xy

TPNe8 «Oodpadomka skcnepumMeHRmanbHbIX OAHHBIX)




Han cratuctrueckuit psn (MCXOJHBIC 3HAYESHUS BETHYNH )

X y X v X y X y X y
38,4 | 18,7 | 40,7 24 30,3 18 27,3 | 25,1 22 21
40,2 | 11,7 | 50,8 9 28,4 | 15,7 38 20,6 32 28,6
241 | 209 | 38,2 | 228 | 476 | 11,3 | 52,8 | 15,2 | 195 | 19,7
325 | 224 36 198 | 30,3 | 21,3 48 24,5 46 20,3

25 295 | 357 | 153 | 30,5 | 27,8 26 28,7 | 27,8 | 155
381 | 196 | 34,3 | 20,7 | 48,7 | 115 | 325 28 35,2 | 30,7
16,8 | 32,2 | 43,8 13 16,8 | 183 | 57,1 | 29 | 416 | 18,2
28,8 | 29,7 | 35,5 24 239 | 20,2 40 23,8 | 425 | 153
47,1 | 14,7 | 459 24 543 | 14,2 | 50,7 | 159 | 32,9 | 225
50,1 | 159 | 29,3 | 219 | 60,8 | 27,2 | 58,6 | 93 | 356 | 22,7
30,2 25 542 | 142 | 21,4 | 198 | 40,1 | 174 47 17,3
369 | 23,2 | 59,8 | 6,1 | 384 23 34,4 | 234 | 31,4 | 30,2
36,6 | 79 | 322 | 223 | 46,8 | 20,5 | 53,7 | 12,4 | 28,2 30

38 15,4 52 6,1 | 23,8 | 18,3 | 42,1 | 28,5 | 33,7 | 19,8

55 11 31,2 | 24,2 | 379 | 32,6 43 20,2 | 27,6 | 18,5
16,2 | 25,2 | 512 | 142 | 306 | 215 | 235 | 146 | 36,8 | 10,7
49,7 | 159 | 32,2 | 204 37 245 | 329 | 25,8 | 455 | 14,8
49,7 | 195 | 309 | 20,7 | 57,6 | 20,3 54 144 | 18,6 | 15,3
42,3 | 19,7 | 415 | 108 | 419 | 146 | 423 | 235 | 258 | 274
357 | 119 | 412 | 98 | 341 | 263 | 588 | 9,2 | 39,2 | 175

1. Haiftu BeIpaX€HHE JABYMEPHOTO OSMIUpHYecKoro pacmpenenenus (X, V), sMmmpudeckne
pacmpeneneHus COCTaBISIONIX X U Y, IOCTPOUTH Tpadudeckoe 0ToOpaskeHUe pacTpeaeTeHI.

JU11s1 3TOr0 - COCTaBUTH KOPPEIALMOHHOE 110JI€, KOPPESILIUOHHYIO Ta0IUIly aOCOMOTHBIX 4acToT,
BapUalOHHbIE Psiibl, Ta0MUIy «CTaTucTHYecKast COBOKYITHOCTh H3MEPUMOTO IIPU3HAKAY.

2. 1lo maHHBIM, MOJIyYEHHBIM B II.1, OLlEHUTE T'eHEepalbHbIE apaMeTphl: HAWAUTE CpeiHee, TUCTepCus,
cpeliHee KBaJpaTHYHOE OTKIOHEHUE, aCHMMETPHS, IKCIIECC, MOJIa, MeTHaHa, KO3 OUIIMEHT BapUaluu
i npuszHakoB X u Y. OIECHUTE CTeNeHb OTKJIOHEHUS SMIHPHUYECKOTO PACTpENENeHUs] STOro
MU3MEPUMOTro MPU3HAaKa OT HOPMAJIBHOTO pacipeeeHusI.

st atoro 3anonHuTe Tadbnuily «PacyeT BBIOOPOYHBIX OIICHOK MPU3HAKOBY U IIPOBEINUTE PacUeThI

WCTIPaBJICHHBIX OLIEHOK TeHEepabHBIX MapameTpoB. Caenalite BEIBOJ 0 KOXPQHUIIMEHTE BapHAIINH.

3. Tlo maHHBIM, MOTYYEHHBIM II.1,2, TIPOBECTH CTATHCTHYECKYIO TPOBEPKY CTATUCTUYECKOHN THITOTE3bI O
HOPMAJIbHOM pacHpeAeNieHNH M3MepsieMoro mpusHaka rno kpureputo [lupcona B crmyuae mpunsitus
TUINOTE3bl O HOPMAIBHOCTH PACIPENEIICHUS HAUTH TOBEPUTENBHBIE HHTEPBAIIBI ISl MATEMaTHIECKOTO
OKHUJaHMS U CPEHETO KBaIpaTUYHOI'O OTKJIOHEHHUS IIpU ypoBHE HaaéxHocTu 0.95.



[Mpuioxenne 2

7 OIIeHO‘lHLIe cpeacrea AJisl IpoOBEACHUSA HpOMe)RyTO‘lHOﬁ aTTeCTallumn

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLEHOYHbIE CPEJACTBA ISl POBEACHUS MPOMEKYTOUHON ATTeCTAlUM:
Kon NHpukatop A0CTHXKEHUS
p OueHouHbIE CpeACTBA
WHJMKaTOopa KOMIIETEHIINHU

OIIK-3 - cnoco0HOCTHI0 MPUMEHSATH COOTBETCTBYOIINI PU3NKO-MaTeMaTHYeCKHIl annapaTt, MeTO/Ibl AaHAJIN3a U MO/IeJTUPOBAHUS,
TEOPETHYECKOI0 U IKCIIEPUMEHTATBHOI0 UCCJIeI0BAHNS NPHU pellleHnH MPo(eccHoOHAIBHBIX 33124

OIIK 3.1

Hcnonp3yeT METO/Ibl aHAIHN3a U
MO/ICTTUPOBAHUS TIPH PEIICHUN
npodeccroHaNbHbBIX 3a/1ad,
MO/ICTTMPOBAHUY U MPOSKTUPOBAHUU
JHEPrOCHUCTEM

Teopernyeckue BONPOCHI AJisl IK3aMeHa B 3cemMecTpe

1. Judpdepennnansaple  ypaBHEHHS: OCHOBHBIC IOHATHA. 3aladd, NpHBOAAmKe K JuddepeHnnansHpM
YPaBHEHHSIM.

2. Teopema cymecTBOBaHUS M €JMHCTBEHHOCTH pereHus TudQepeHInansHOro ypaBHEHHS.

3. YpaBHEHHS ¢ pa3aeNAIONIMMUCS TIEPEMEHHBIMU.

4. OnHoponuble quddhepeHnnanbHple ypaBHeHHs 1 mopsika.

5. JIuneiinble ypaBHEHM IEPBOTO NOpsaKa. YpaBHeHus bepryinu.

6. YpaBHEeHUE B MOJHBIX AU PepeHIraiax.

7. JuddepennnanpHple ypaBHEHUS BBICIINX MOPSAKOB: OCHOBHBIEC TOHSATHSL.

8. YpaBHEHUsI, JOMYCKAIOIINe MOHIKEHUE MOPSAKa.

9. Jluneiinsle auddepeHnranbHbIe ypaBHEHHS BBICIINX OPsAKOB. JInHeHbIe ogHOpOoAHBIE An( depeHIInaIbHbIC

ypaBHEHHS 2, N-TO TOPSAKOB.

10.  HurerpupoBanue JIOY ¢ mocTOSHHBIMU KO3 UITHECHTAMH.

11.  Jlunetinsre HeomHopoaHble Y. Ctpykrypa obmero pemenns JIHY.

12.  HurerpupoBanue JIH/Y ¢ nocTosHHBIME KO3 GUIMEHTAMH U IPABOH YaCTHIO CIICIIHAIBHOTO BHJIA.

13.  Ywucnossie pagsl. CXoauMoCTh u cyMMa psima. CBOMCTBA pSAIOB.

14.  Psan reomerpuueckoi mporpeccuu. HeoOxoauMbIil MpU3HAK CXOAUMOCTH YHCIIOBOTO psiaa. I'apMOHHUYECKHHA

pam.
15. [locraTouHBIe TPH3HAKH CXOAWMOCTH 3HAKOIIOJIOKUTENBHBIX psanoB. Ilpm3nakm cpaBHeHus. Ilpu3Hak
Hamam6epa.

16. [JlocrarouHble MpPU3HAKK CXOAMMOCTH 3HAKOIOJOXKHUTEIBHBIX psioB. PaaukanpHbiii npusnak Komu.
Wurerpansubiii npusHak Komn.

17.  3nakouepemnyroiuecs: ¥ 3HaKonepeMeHHbIe psabl. [IpusHak JleiiOHuna. AOCOIIOTHAS U YCIIOBHASI CXOJUMOCTh
psza.

18. OynkimoHaneHble psaabl. O6macte cxogumoctr. CreneHHble psinel. Teopema Abens. Pamuyc cxoaumMoctw.
CBolCTBa CTENIEHHBIX PSAAOB.

19.  Psaner Teisiopa n Maxiiopena. Pasnosxkenne GyHKIHIA B CTETIEHHbIE PSIbL.




Kon
WHJMKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

20. IlpumeHEHHE CTETICHHBIX PSAOB B MPHOIMKEHHBIX BBIYHCICHUSX.

21. OyHKUMYU KOMILIEKCHOTO IIEPEMEHHOT0: ITOKa3aTebHas U JJorapupmMudeckast QyHKIU.

22.  OyHKUMYU KOMILIEKCHOTO IIEPEMEHHOT0: TPUTOHOMETPUYECKHE (DYHKIIUH.

23. OyHKUMHU KOMILIEKCHOTO NIEPEMEHHOT0: THrepoonndeckie QyHKIUH, CTeneHHas pyHKIuS.

24.  JInddepenunupoBanue GyHKIHMNA KOMILIEKCHOTO repeMenHoro. Ycnosus Komu-Pumana.

25.  CnydaiiHble BEITUYUHBI, UX BHJIBIL.

26.  Psap pacnpenenenusi. @yHKuMs pacnpeseseHus, ee cBoicTBa. [I1oTHOCTh pacnpeneneHus, CBONCTBA.

27. YucnoBble XapaKTEPUCTHKH CIyYalHBIX BEJMYMH: MaTeMaTHYECKOe OKHIAHWE, MAWCIIEPCHs, CperHee
KBaZ[paTH4ECKOE OTKJIOHCHHE.

28.  HopwmanbHBI 3aKOH pacrpeieIeHUs CIydaifHO BeTHINHEL.

29. Cucremsl CiIyJaifHBIX BEJMYMH. 3aKOH pacnpeneneHus. UHcIoBble XapaKTEPHUCTUKH CHCTEMBI CITydaiHBIX
BEINYMH. 3aBUCHMOCTb CITyYalHBIX BEITUUHUH.

Ipumepnsle npakmuueckue 3a0anus 0Jis 3a4ema ¢ OUEeHKoU 60 2 cemecmpe u IK3amena é 3 cemecmpe:
2 cemecmp:

1. PetunTh cucTeMbl JIMHEHHBIX anredpandeckux ypaBHeHHH no ¢popmynam Kpamepa, MaTpu4HbIM METOJJOM, METOAOM
T"aycca:

3X, +4X, +2X, =3

2%, — X, —3X; =-3

X, +5X, + X3 =-2

1,3;6), 2;2;1), -1,0;1), —-4;6;-3).

3. JlaHBI KOOPIUHATHI BEPIIHH ITHPAMHUIBI Al AA, : Ai( ) AZ( ) As( ) A4( )
Haiitu:

1) nmuny pedpa Ak, ;
2) yroa Mexny pedbpamu Ak, u AA ;
3) yron Mexmy pedpom Ah Y TPaHbIO AR, ;

4) Iomaap TpaHu AhA, ;

5) o0BpeM nHpaMHIHL.

4. Hanmcath KaHOHHYECKUE U TAPAMETPUYCCKUE YPaBHEHUS IPSIMOH, TIpoxosiieit uepes touku M(2,1,-1) u K(3,3,-1).
5. CocTaBuTh ypaBHEHHE IUIOCKOCTH, Ipoxoasmeit uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

6. Jlokasathb, 4TO NpsIMbIEe TAPaJLIEIbHbI:




Kon
WHJMKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

x+2 y-1 z [Jx+y-z=0
3 -2 1, lx-y-52-8=0
10. Bpruucnure npeaenst:

— x4 . 1-cos4x
XX o i TGOS V2 -1-45

a) lim :
X—>0 X-i-:?,x2 +2X4 x—0 2xtgx 3 3
d 2 _
11. Haiimure & s pyHKUmie: a) Y = e 6) X C'[gZ-t ,
dx y = In(sin 2t).
12. UccnenoBath GyHKLHMIO M IOCTPOUTH €€ rpaduk: y =2 4 212 )
X°—4

13. Haiit HeonpenenEHHBII WHTETPAI: a)J‘ 3x-2 dx , 0) J COSX .. B) IZXEXdX.

MX+1 1+sinx

JJE xdx
2 \/Xz +5
2
15. Haiitn mmomazns QUrypbl, OTpaHUYCHHOW JIMHUSMH: Xx=4, y°=4x.

_ fo_y2_ 2 3
16. Haiitu 1 mocTpouTh 001acTh OnpeaencHus (yHKIIHA U=y9=-X"—y" +(x-y) .

3 -
17. Haiitu monublit auddepenunan (QyHKIUH: z=X"In y—sSIn 2Xy-
18. HaiiT uacTHble NPOM3BOJHBIE MEPBOTO MOPsAKA (QYHKIUH:

2 =5x%y3 +In(x +4y).

14. Berauciuth onpeesleHHbIH HHTETpal

2 3
29. cenenosats Ha sketpemym ynxmmo Z = X° — 2XY + 4y

25. Pemure 3agauy Komu: a) yCOS2 xdy = (yz +1)dX, y(O) =0.
6) y —Z=3x% y(-1)=4

26. Haiinure ob1ee penrenne auddepeHnnaabHoro ypaBHeHUs y” + y' = e?¥,




Kon

NHaukaTop 1OCTHIKEHUS

O1neHOYHBIC CPEACTBA

HHAUKATOopa KOMIICTCHII N
. 2 3 =2 B
27.HaifTn Bce KOMIUIEKCHBIC YMCNIa, YIOBJICTBOPSIONIME 3aJaHHBIM ycioBusaM £ —Z° =<2 Haiinennsie 4ucia
3amcaTh B TPUTOHOMETPUYECKOH M MOKa3aTeIbHOM (hopMax.
T
i, In(3+4i), ¢ 2
28. BeraucnuTh 3HaueHUsT QYHKIMNA: cosi, In(3+4i), e .
. 4 ; .
29. Haiitu xopuu ypaBuens 2 = 81l u u306pasuth X Ha KOMILIEKCHOM TITOCKOCTH.
30. IIpu mocraBke ¢ 3aBoxa Ha 6azy 1000 pagHoOnpUEeMHHUKOB, Y 55 BBIILTH U3 CTPOS JIaMIbl. HaliTi BeposSTHOCTH TOTO,
YTO B3ATHIN HayJady NPUEMHHK OyIeT UCTIPABHBIM.
31. IIaTHAnUaTh 9K3aMEHAIIMOHHBIX OMJIETOB COJEPIKaT IO 2 BONPOCA, KOTOPHIE HE MOBTOPSIOTCS, AK3aMEHYIOIIUCS
3HAET TOJBKO 25 BOmpocoB. HalWTH BEPOSITHOCTH TOTO, YTO SK3aMEH OyJIeT C/1aH, €CIIH UL 3TOT0 JI0CTaTOYHO OTBETUTH
Ha J]Ba BOIIPOCA OJJHOTO OMIeTa.
32. [lppHnMaeM BEPOSITHOCTH POKACHHS Malb4iMKa M JE€BOYKHM paBHbBIMH. HailiTi BeposTHOCTH TOTrO, uTO cpean 10
HOBOPOXKJICHHBIX 6 OKa)KyTCS MaJIbUUKaMHU.
33. JlaH 3aKkoH pacnpelielieHns] TUCKPETHOW CIy4aiiHOH BEIMYUHBI:
X: 110 120 130 140 150
p: 0.1 0.2 0.3 0.2 0.2
BBIYUCIIUTDH €€ MaTeMaTH4IeCKOe OKHUIaHNE, TUCTIEPCUIO U Cpe/iHEee KBaIPaTHIECKOEe OTKIIOHEHHE.
.34 lana GyHKIUS pacipeneieHus] HeIPEePbIBHOU CIIydaiiHON BeTHYUHBI X
0 npu  x<0
F(x)=10,25x*(x+3) npu 0<x<1
1 npu  x>1
Haiitu mmotHOCTE pacnpenencHus f(X), MOCTPOUTH ee TpaduK, BEpOATHOCTD MOMA aHus B 3aJaHHEIH nHTepBa [0,5; 2],
Mx, Dx, o,.
35. 3agano pacnpeneneHHue BEPOSITHOCTEH IMCKPETHON TBYMEpPHOH CilydaiHOW BEJTMYMHBIL:
Y\X 2 5 8
04 0,15 0,30 0,35
0,8 0,05 0,12 0,03
Haiitu 3aK0HBI pacnpeiesieHHs: COCTaBIISIOMNX, KOA(QQUITMEHT KOppesuu
OIlIK 2.2 Criocoben HPUMEHSATh
. Ilpumepnvle npuxnaonsie 3a0a4u U 300AHUA
COOTBETCTBYIOLIUI ¢busuKo- .
N 3aganue 1. 3aBUCHMOCTD TIYyTH OT BPEMEHH IIpU TPSIMOJMHEHHOM JABW)KEHHHM TOYKM 33JaeTcs YpaBHEHHEM
MAaTEMATUYCCKHUHU arrmapar pu




Kon Nunukatop AoCTHXEHUS
Ol1ieHOYHbIE CPEACTBA
WHIUKATOpa KOMIIETEHIIUH

TEOPETUYECKOM 51 1., 9

S==t"+2t°—3,rme S —nyreBMmM,a I — Bpems B ¢. Berunciute ee CKOPOCTh U YCKOPEHHE B MOMEHT BPEMEHH
JKCIIEPUMEHTAIILHOM HCCIIEIOBAHUU
B peueHuu 327189 | t = 4¢
SHEProcOePEeIKCHHUS; x)=3 - x> =1 .

- * B ero Touke ¢ abcimccoi? T~ mpoBezieHa KacaTenbHast. HaiiTu mwiomians

3apanue 2. K rpaduky dyHkun it
TpEeYroJbHUKa, 00pa30BaHHOI'O KacaTeIbHOW U OTPE3KaMU, OTCEKaeMbIMH €10 Ha OCSAX KOOPIMHAT.
3apanme 3 . J[yis perueHus 3a1a4u CACNANTe CXeMaTHISCKUI YepTexk U MOTyYuTe HYHKIHOHATBEHYIO 3aBHCUMOCTb IO
yKa3aHHIO K 3a1ade. Haitnure obGnactb onpeneneHus 3Tol GyHKIMU O CMBICIY 3aa4d. BeraucianTe 3Ha4eHHs STOH
(GYHKLIMH IIPH TPeX Pa3IMYHbIX 3HAYCHUAX apryMenTa. Mccnenyiite GyHKIMIO Ha HanOoJblIee U HAUMEHBIIEe
3HayeHus. OTBETHTE Ha BONPOC 3aa4H.
«CeueHue TOHHETSI UMeeT (popMy NPSIMOYTOIBEHHKA, 3aBEPLICHHOr0 MoJaykpyroM. [lepumerp ceuenus 18 m. [lpu
KaKOM paJiyce NOJIyKpyra IUIOLIaab CeUeHUs OyneT HanOombIIe?»

pr:S=S () .

O603HaubTe paauyc noiykpyra uepes I u Bepasure niomans S CEUCHNUS KaK (QYHKIHIO O

3apnanue 4. [TogymaiiTe, c HOMOIIBIO CPENICTB KAKOT'O pa3jieiia MATeMaTHKKU MOXKHO PEIIUTh CIIeTyIOUIYIO 3a1a4y.
«Jlng yOopku cCHera Ha yJIHIaX ropoja UCHOIb3YyIOTCs CHEroyOopouHsle MamiHbl. OHU paboTaloT B TEYEHHUE CBETIIONO
BpEMEHH CYTOK ¢ 6 10 18 yacoB ¢ mocTosHHOM ckopocThio yoopku cHera 400 (m%/4). M3menenue obbema cHera,
ds 2
— =120 - 5r .
t © S
rae

BBINAAAONIETO Ha YIUIIBI TOPOa B TOPOJie B TEUCHUE CYTOK, MOYKHO OIMCATh YpaBHECHUEM
— 06 3 t 0=:<24. g t=0
00BeM cHera (B M°), BBIIIABILIETO 3a BpeMs t (B gacax), MOMEHT BPEMEHU Ha yJIuuax ropoza JexKuT

1000 m® cHera. YcTaHOBHTE COOTBETCTBUE MEKILy BpeMeHeM t U 06beMOM cHera, JIexKallero Ha yjIuiax ropojia S(I)
o»

CocraBbTe MATEMATHYECKYIO MOJIENb TOU 3a/1a4 U peluTe eé.

3ananme 5. CyTouHas TOTPEOHOCTHh JJIEKTPOIHEPTHMH B HACEIIEHHOM IYHKTE SIBISETCS CIY4alHON BEJIWYMHOM,

3000 kBm lu

MaTeMaTH4eCKOe OXKHUAaHUE KOTOPO paBHO , a gucnepcus paBHa 2500. OLeHUTh BEpOSTHOCTh TOTO,

2500 4 3500 KBm/lll

4yTO B OJIMKaHIINE CYTKHU pacCXod SJICKTPOIHEPIUU B 5TOM HACCJIICHHOM ITYHKTC 6y,H€T C

3aganue 6. UTo 3HAYUT OIEHWUTH T€HEpAIbHBIC IMapaMeTpsl Mo BbIOOpke? ChopMynupyiTe ompeneneHne TOYeUHOM
oueHku. Ompexnenure CcMeIIEHHBIE W HecMemleHHble, 3(dexkTuBHEIe W Hed(PPEKTHUBHBIE, COCTOSTEIbHBIE U
HECOCTOSTENIFHBIE OIEHKH TeHEepalbHBIX MapaMeTpoB. [IpommmocTpupyiiTe onpeneaeHnss TeOMETPUIECKH. 3aUIINTe

pacueTHbIE (HOPMYIIBI VIS CTPYIIIIUPOBAHHBIX U HECTPYIITHPOBAHHBIX JAHHBIX: BRIOOPOUHOTO cpennero X (yKaKure
€ro BEpOSITHOCTHBINM CMBICIT); BbIOOpO4HOI mucniepcun Dp. Kak onieHUTH MaTeMaTnieckoe 0XKHJaHue 110 BHIOOPOYHOM




Kon
WHJMKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

cpenHei? OnEeHNTE TUCIIEPCHIO TI0 NCTIPABICHHOM Aucniepcni. KakuMu SBIAIOTCS TOUSUHBIC OIIEHKH MaTEMaTHIECKOTO
OXXMJAHUs, JUCIEPCUM W CPEJHEro KBAJPAaTUYHOTO OTKJIOHEHHs: CMEIICHHBIMH WIM HeT, 3()(EeKTHBHBIMH WU
Hed(h(HEKTHBHBIMH, COCTOSTEIILHBIMH HITH HECOCTOSITEILHBIMU?

3agaua 7. J[iA M3yYeHHs KOJNMYECTBEHHOro NpH3Haka X W3 TEHEPalbHOW COBOKYNHOCTH H3BJEYEHA BBIOGOpKA

Xy, X, obbema [, mmeromas TaHHOE CTATHCTHYECKOE PACTIPEICIICHHE.

1). IlocTpoiiTe MOJUTOH YacToT.
2). Ilocrpoiite SMIUpPUUECKYIO QYHKIUIO pacrpeaesIeHus.
3). ITocTpoiiTe rucTOrpaMMy OTHOCHTEIIBHBIX YacTOT.

4). Haiimure BEIGOpOUHOE cpeqHee X , BHIOOPOUHYIO JUCIIEPCUIO DB, BBIOOPOYHOE Cpe/IHEEe KBaIPaTHUCCKOEC

OTKJIOHEHUE O, MCIIPABIECHHYIO UCIEPCHIO S > n HCIPABIEHHOE CPEAHEEe KBaAPAaTUIECKOE OTKIOHEHHE S .
X, 9 13 17 21 25 29 33 37
n 5 10 19 23 25 19 12 7




0) Ilopsanox mnpoBegeHMs NPOMEKYTOYHOH aTTeCTAllMH, MOKa3aTeJld M KPHUTEPHH
OLICHUBAHUS:

[TpomexxyTouHasi arTecTanusi MO JAUCHUILUTAHE «MaTeMaThka» BKIIIOYACT TEOPETUYCCKHE
BOTIPOCHI, ITO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHUN, U MPAKTUICCKUE
3aJIaHUs, BBISBIISIONINE CTEIICHb COPMUPOBAHHOCTH YMEHHH U BIAJICHUH, IPOBOJUTCS B pOpMe
sKk3aMeHa (3 cemecTphl) U B (hopMe 3aueTa ¢ OIEHKOM (2 ceMecTp).

DK3aMeH O JaHHOHW TUCHHUIUIMHE TPOBOJHUTCS B YCTHOH (opMe MO dK3aMEHAIMOHHBIM
Ouieram, KaKIbli U3 KOTOPBIX BKJIIOYAET | TEOPETUUECKUN BOIIPOC U ABA IPAKTUUECKUX 3a1aHUS.

Iloka3aTeiu U KpUTEPUM OLIEHMBAHUS IK3aMEHA U 324€eTa ¢ OLEHKOM:

— Ha OUEHKY «OTJHYHO» — OOyYaroumuiicss JEeMOHCTPUPYET BBICOKUH YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTUYECKOe W TIIyOOKOe 3HaHue
yueOHOro Marepuaiia, CBOOOJHO BBIMOJHSAET MPAKTUYECKHE 3a/laHusi, CBOOOJHO OIEpHUpYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUsIX MOBBIIIICHHOW CIIOKHOCTH.

— Ha OIIGHKY «XO0pomo» — oOydaloluics JIeMOHCTPUPYET CPEAHHUIA YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHHS, YMEHHS OCBOEHbBI, HO JIOIYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKN, HETOUHOCTH, 3aTPYJHEHUS IPU AaHATUTHUECKUX ONEPALIUX, IEPEHOCEe
3HAHUW U YMEHHI HA HOBbIE, HECTAHAAPTHHIE CUTYAIIHH.

— Ha OICHKY «YAOBJIETBOPUTEIbHO» — OOYYaIOIIUWCA JEMOHCTPUPYET MOPOTOBBIN
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0JI€ KOHTPOJIbHBIX MEPONPUATHI JOITYyCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTICNIbHBIX 3HAHWI, YMEHUH, HABBIKOB, OOYyYaromIHics
WCIIBITHIBACT 3HAYUTEIIbHBIC 3aTPYJHEHUS MPHU ONEPUPOBAHUM 3HAHUSIMU M YMEHUSMH TPU HX
MEPEeHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HeyI0BJeTBOPHTEIbLHO»— 00y4aroIuiics 1eMOHCTPUPYET 3HAHUS He Ooee
20% TeopeTUYecKOro MaTepuaina, JOMYCKaeT CYIIECTBEHHbIE OIIMOKHU, HE MOXET I0Ka3aTh
MHTEJIJICKTYyaJIbHbIE HABBIKU PEIICHUS IMPOCTBIX 33J1a4 WM HE MOXKET [OKa3aTh 3HAHUS JlaXKe Ha
YPOBHE BOCTIPOU3BEACHHS U 00BICHEHUSI HHPOPMAIUH.



