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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxkaeHa u ogodpena st peanuszanuu B 2024 - 2025
y4eOHOM rofy Ha 3acenanunu kadeapel [IpukiaaHoit MaTeMaTuku U HHOOPMATHKH

[Ipotokom ot 20 r. Ne
3aB. kadenpoii 1O.A. N3BekoB

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmszanuu B 2025 - 2026
y4eOHOM roy Ha 3acemanuu kapeapel [IpuKiIagHOi MaTeMaTHKU U HH()OPMATHKH

[IpoTrokonm oT 20 . Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzanuu B 2026 - 2027
y4aeOHOM roly Ha 3acefqaHuu kapeapsl [IpukinagHoi MaTreMaTuku U HHPOPMATHKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3BekoB

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
y4aeOHOM roy Ha 3acefqaHuu kapeapsl [IpukiaaHoi MaTreMaTuku U HHPOPMATHKU

[Iporokomn ot 20 1. Ne

3aB. kadenpoii FO.A. 13BekoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peaymsanuu B 2028 - 2029
yueOHOM rojy Ha 3acenaHuu kadeapsl [IpukiaaHoil MaTeMaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos




1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJIs1)

[enstMmu OCBOCHUST TUCHUIUTHHBI «MaTeMaTrukay SBIISETCS O3HAKOMIICHHE 00yJaeMbIX C
OCHOBHBIMHM TMOHSTHSIMH W METOJAAMM BBbICIIEH MAaTeMaTUKH;, CO3JaHHE TEOPETUYECKON u
NPAaKTUYeCKOH 0a3bl MOATOTOBKM  CIIEHUAIMCTOB K  JIEATENBHOCTH, CBA3aHHOM ¢
TEXHOJOTMYECKUMHU IIPOLIECCaMH, U OCHOBAaHHOM Ha MPUMEHEHUH MAaTeMaTHYeCKOro aHalIHu3a U
MOJICIIMPOBAHMS;  OBJAJEHHE  JIOCTAaTOYHBIM  YPOBHEM  OOIIECPOPECCHOHATIBHBIX |
poeCCHOHAIBHBIX KOMIIETEHITUH B cCOOTBETCTBUU ¢ TpeboBanusiMu @I"OC BO 1o HanpaBieHUIO
27.03.04 «YmpaBieHue B TEXHMYECKHX cUCTeMax», Mpopmib «CHCTEMBI U CpencTBa
ABTOMATU3AIMH TEXHOJIOTMYECKUX MTPOLIECCOBY.

2 MecTo TUCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/ibHOii MporpaMMbl

Jucrunmmaa Marematika BXOJUT B 00S3aTENbHYIO 4YacTh y4eOHOro IuTaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jlnst  W3ydeHUs ~ JUCHUIUIMHBI ~ HEOOXOAWUMBI  3HaHUSA  (YMEHHMs,  BIAJCHUSA),
c(hopMHpOBaHHEIC B pPE3yJIbTaTE U3YUEHHUS AUCIUTIINH/ IPAKTHK:

Juctunuaa b1.65.09 Matematuka BxoauT B 0a30BYI0 4acTh Oyioka 1 oOpa3oBaTeabHOM
MPOTPAMMBI.

N3yuenre nucHMIUIMHBI 0a3UPyeTCs Ha MIKOJIBHOM KypPCe MaTEeMAaTHKHU.

3HaHus (YMEHHUs, BJIQJICHUs), [TOJIyYEHHbIE NPU U3yYE€HUU JAHHON AMCLUILIMHBI OyIyT
HEO0XOIUMBI JUIsl U3yUCHUS TUCHUILINH/TIPAKTHK:

dusuka

Mertponorus u cpeacTBa U3MEPEHUI

DNEeKTpUUECKHE U3MEPEHUS

3 Komnerenuun odyyaromerocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHHu st

B pesynbTare ocBoeHUs AUCUMILIUHBI (MOaysl) «MaTemaTukay o0y4arouuiicst J0KeH
001agaTh CleAyOIUMU KOMIETEHIUSMMU:

KOI[ HHIAUKaATOpa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIINN

OIIK-1 Cnoco0eH aHamu3upoBaTh 3afaduu MPOGEeCCHOHATHHON JESITEIIbBHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U MATEMaTUKHU

OIlIK-1.1 Hcnonb3yeT nonoxkeHus, 3aKOHbI U METO/IbI B 00JIaCTH €CTECTBEHHBIX HAYK
Y MAaTEMaTUKH [IPU PEIICHNUH IPAKTUYECKUX 3a7a4

OIIK-1.2 Pemraer ctannapTHbie podeccuoHabHBIE 3a/1a4l ¢ TPUMEHEHHEM METO/I0B
MaTeMaTHYECKOrO aHAIN3a

OIIK-1.3 [IpuMeHsieT eCcTeCTBEHHOHAY4YHBIE 3HAHUS W METOJBl MAaTEMaTHYECKOIO

aHajiri3a B HpOd)CCCHOHaHBHOﬁ JCATCIIbHOCTH




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)
OO0mmas TpyA0eMKOCTh AUCHUILINHBI cocTaBiseT 11 3adetHpix enunuil 396 akaa. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 34,6 akaJ. 4acoB:
—aynurtopHas — 30 akaJ1. 4acos;

— BHeayauTopHas — 4,6 akaj. 4acos;

— camocrosTenbHas padota — 344,9 aka. 4acos;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;
— MOJTOTOBKA K dK3ameHy — 12,6 akaz. yac
— MOATOTOBKA K 3a4éTy — 12,6 akay. yac
dopma aTTeCTalNH - 3a4€T, IK3aMEH, 3a4ET C OI[CHKOM

AynutopHast s e
KOHTaKTHas paboTa E 3 Dopma TeKyIIero
=
B aKaj. yacax (2] Bun KOHTPOJIS
Pasnen/ Tema g | (Baxan vacax) = N p Kon
> 3 © | caMocTOsITEeNbHON |  yCIIeBa@MOCTH U
JUCLUTUTAHBI ) = ., | KOoMIIeTeHIH
Q & paboThI MIPOMEKYTOYHOH
nab. |mpaxr. [ € &
Tlex. . | 28 aTTecTaluu
3aH. | 3aH. | O &
1. DJIEeMEHTHI JINHEHHOMH,
BEKTOPHOH anreOpbl u
AQHAJTUTUYECKOI reoMeTpru
CaMOCTOSTENEHOE
U3yueHHe
JUTEPATYPHI —
1.1 Jlunmeitnas anreOpa: COCTaBIICHHE
. - KOHCYJIbTAIlMX 1O
Martpunpl 1 JIeicTBUS Hax KOHCIIEKTa
pemennto KP Nel,
HUMH. Omnpenenurenu «/loka3zarenscTBo npoBepKa
KBaJpaTHbIX MaTpH aHT CBOWCTB
MaT}lII)/I bl pog ’aIT)HaH OTIPEICITUTEISDY Koncnexta Nel OIK-1.1,
PHHLEL, p 1 02 |137| P ’ «CgoiicTa OIK-1.2,
Matpuna. Meton [Taycca - BeinosiHeHue KP
o OIPENETUTENS, OIIK-1.3
penreHus CHCTEM Nel «JIunetinas,
. - IpoBepKa
JMHEHHBIX alreOpanuecKux BEKTOpHAs
ABHEHHI Teopema anrebpa u BRITOMHCHI
yp ) p p (pewenus) KP Nel
Kpounekepa-Kanemm 1 aHaAIIUTUYECKas
TEOMETPHSL.
Juddepenuans
HOE HCYUCIICHUE
OOIT»
- BeimoHeHue KP
Nel «JInHeliHas,
BEKTOpHAs - KOHCYJIbTAIMX 1O
1.2 BekropHas anrebpa:
N p oop anreOpa u pemernto KP Nel, OIIK-1.1,
JTMHEHHBIE W HEJIMHEWHBIC
OmepaLIIH HAL BEKTOPAMI i 0,5 0,3 5 aHAJIMTHYECKAS - IpOBEpKa OIIK-1.2,
patt p TEOMETpHSL. pemennst KP Nel OIIK-1.3
UX CBOMCTBa
Juddepennmans | (4acTb — BEKTOPHI)
HOE HCYUCIICHUE
OOIT»




- BeINIoJIHEHKHE KP
Nel «JIuHeliHas,

- KOHCYJIbTAalluM 110

BEKTOPHAsI pemennio KP Nel,
13 AHanutnyeckas anrebpa u - IPOBEPKA OIIK-1.1,
TEeOMETPHsI Ha TUIOCKOCTH U 1 0,2 5 aHAJIMTHYECKAS peuenus KP Nel OIIK-1.2,
B IIPOCTPAHCTBE TEOMETPHS. (qactb — OIIK-1.3
Juddepenuuans aHAITUTHYeCKast
HO€ UCUHUCIICHHE reoMeTpHus)
DOII»
Uroro no pazneny 2,5 0,7 23,7
2. BBenenne B MaTeMaTHYeCKHi
aHau3
- BeimosiHeHne KP
Nel «JIuHeliHas,
BeKTOpHAs - KOHCYJIbTAIUX 1O
2.1 TIpenen it anreOpa u pemermo KP Nel, OIIK-1.1,
HETPEePBIBHOCTh  (DYHKIIUU 0,5 0,2 5 aHAJIUTHYECKAS - IpoBepxa OIIK-1.2,
OJ/IHOM mepeMeHHOI TEOMETPHSL. pemerit KP Nol OIlK-1.3
Tinddepermas (gactp — mpenensl,
HOE HCYHCIICHUE HETPEPLIBHOCTE)
DOII»
- BemoniHeHne KP
Nel «JIuneliHas, | - KOHCYJIBTAIlUU 1O
BEKTOPHAsI pemennto KP Nel,
2.2 KoMIulekcHble YHUCIa. anrebpa u - IpOBEpKa OIIK-1.1,
Pemienne anreOpanueckux 0,5 0,5 2,9 aHAIUTHYECKAS pemenust KP Nel OIIK-1.2,
ypaBHeHUH HaJ nosieM C TEOMETPHUSL. (gactp — OIlK-1.3
Juddepennuans KOMILJICKCHBIC
HOE UCYHCIICHHE YHCIIa)
DOII»
Hroro no pazaeny 1 0,7 7,9
3. HuddepenumnanbHoe
UcUuClieHHe (YHKIUKA OTHOM
TIePEMEHHON
31 Onpenenenue CaMOCTOSITEIIbHAS
MPOU3BOJHON (QYHKIUK B pabora ¢ ) KOHCyHLTiLll)HH 1;0
touke. uddepenuman, ero JUTEPaTypOn — pemermio KP Jel,
TEOMETPUUECKUH  CMBICIL. KOHCIIEKT - poBepxa OIIK-1.1,
T'eomerpuueckuit u 0,5 0,2 1 «3amaun, pemenna KP Nel OIIK-1.2,
MeEXaHUYECKHI CMBICII MIPUBOISIINE K (sacTs OIIK-1.3
MPOU3BOJHOM. IIpaBuna MOHATHIO TIPOH3BO/IHBIC),
(G epeHInPOBaAHHS u MIPOU3BOTHOMY, - NpoBepKa
TabIHIIa TPOU3BOAHBIX - BeinoHeHue KP KOHCTIeKTa
No 1
- BeimostHeHne KP
Nel «Jluneitaas, |~ KOHCYJILTALIHI 11O
3.2 JTuddepenuupopanue BEKTOpHAst pemeriio KP Nel,
HESIBHO M NapaMeTpUuecKd anrebpa u ~ [poBepia OIIK-1.1,
3aJJaHHBIX GbyHKIHRA. 0,3 0,2 2 aHAJIMTHYECKAs pemermi KP Nel OIIK-1.2,
Jlorapudmudeckoe FEOMETpHS. (sacts - OIIK-1.3
muddepeHnpoBaHe Juddepenumainb frocTpocHHe
HOE MCYHCIICHUE Fpa(bHKOVB
DOI» ynxuuii)
3.3 UccnenoBauue
N - KOHCYJbTAIlUH 10 OIlK-1.1,
EZ;;%?ZHHHZHLHE?ZOML}O 0,5 0,5 28 | BHHOJ;}.;?HHe Kp pemrennto KP Nel, OIIK-1.2,
CUNCICHIS - mpoBepka KP Nel OIlK-1.3
Wroro no pazneny 1,3 0,9 5,8

4. VHrerpaibHOE HCUYUCICHHE

(hyHKIMU OJHOH NepeMEeHHO




- BeInIoJIHEHKHE KP

4.1 IlepBooOpasnas
p P Ne2 - KOHCYJIbTAIlUX 1O
. «Heomnpenenenns! | pemennio KP Ne2
Heonpenenennsiit . - IpOBEPKa - OIIK-1.1,
MHTETpaJl U €ro OCHOBHBIC 0,4 0,2 2,3 > N POBCP OIIK-1.2,
N OIpEICIICHHBIN pemenns KP No2
CBOIICTBa. Tabnuna OIIK-1.3
unterpan, ®HII, | (wacth — Hemocp.
HeonpeaeTIeHHbIX sdpbepertmabH —
HUHTETPANIOB p P
bI€ YPaBHEHUSD
- BeimosiHeHne KP
Ne2 - KOHCYJIbTAIlUX 1O
«Heomnpenenenns! | pemennro KP Ne2, OMK-1.1
4.2 OCHOBHBIE  METOJBI ", u - IIpoOBepKa >
A 03 03 | 27 y POBED OIIK-1.2,
HUHTErpUPOBAHUS oIpeieIeHHbIH pemerus KP Ne2 OIK-1.3
unterpan, ®HII, | (w4acts - MeToabI '
muddepeHnanbt | UHTETPUPOBAHHS)
bI€ YPaBHEHUSD
- BoinosiHeHne KP | - koncynpTanuu no
4.3 Omnpenene i
MPCICTICHHbIN Ne2 pemennto KP Ne2,
HUHTETpall. 3amaum,
«HeonpeneneHHs - MpoBEpKa
MPUBOJAIINE K TOHSATHIO - OIIK-1.1,
i, u peuienus KP Ne2
OTIPEJICICHHOTO UHTETpaIa. 0,5 0,2 6 . OI1K-1.2,
oTpeneNeHHBIN (dacts -
dopmyna HeroroHa- OIlK-1.3
. . uaTerpai, ©HIL, BBIYMCIICHUE
JleiibHuna. CgoiicTsa.
nuddepeHnanbl | ONpeaeIeHHOTO
MeTo51 HHTETPUPOBAHUS
bIe YPaBHEHHSD) HHTETpaja)
- BoinosiHeHue KP
No2 - KOHCYJBTAIlUH TI0
«Heon HHBI meHuto KP Ne2
€0 pue/:[eﬂe pelIeHuto No2, OITIK-1.1,
4.4 TIpunoxenus W, u - IpoBEpKa
0,3 0,5 7,7 . OIIK-1.2,
OIIPENICIICHHOT O UHTEerpaja OIpEeIETIEHHbIN pewenus KP Ne2 OIIK-1.3
naTerpan, ©®HII, | (vacTs mpunoxeHus '
JuddepeHuanbH OIIP.UHT)
bIe YPAaBHEHHSD)
- BoinosiHeHne KP
N2,
- - KOHCYJIbTalUH 110
camocrosiTenabHoe | pemenuto KP Ne2,
4.5 Hecob6cTBeHnbIe W3y4eHUe - mpoBepka KP No2 OIIK-1.1,
UHTETPaJIbL. IMpuznaxu 0,2 0,5 6 JUTEPaTyphL: (gacTh HECOOCTB. OIIK-1.2,
CXOJUMOCTH KOHCIIEKT HWHTETPAITBI) OIlK-1.3
«IIpu3Haku -IIpOBEpKa
CXOIUMOCTH KOHCIIeKTa
HECOOCTBEHHBIX
HHTETPAJIOB)
Hroro no pazneny 1,7 1,7 24,7
5. JuddepenpmansHoe
UCUYHUCIICHHE byHKIMH
HECKOJBKHX MepeMEHHBIX
CaMOCTOSTENbHOE
3y4eHue
51 Omnpenenexnue HsyHcHH
. JUTEPATYPHI:
OCHOBHBIX TIOHSATHH.
TIpenen u HempepbIBHOCTH HATHCAHHE - IpoBepKa OIK-1.1,
pea pep N 0,5 0,5 57 KOHCITEKTa POBCp OIIK-1.2,
®HII. OcHoBHBIE CBOICTBa . KOHCIIEKTa
. «CoiicTBa OIlK-1.3
(GyHKIMH, HENPEPHIBHBIX B N
N GbyHKIHH,
3aMKHYTO# 00JacTu
HETPEPBIBHBIX B
3aMKHYTOM
oGyracTim»
5.2 YacTHble NPOU3BOJHEIC - BbinosineHue KP
u IIPOU3BOIHAS o Ne2 -
HaIpaBJICHHUIO. «HeonpeneneHHs! | KOHCYTBTHPOBAHUE OIK-1.1
KacarenpHast miIockocTs #, u o pemenuto KP s
0,2 05 | 6 y P OIK-1.2,
HOpMajlb K IIOBEPXHOCTH. omnpeieIeHHbIH Ne2, OIK-1.3
T'eomerpuueckuii  cMbICa naTerpain, OHII, - IPOBEpKa '
muddepennnana. [IpusHak muddepenunanst | pemenus KP No2

muddepeHInpyemMocTu

bIC YPABHCHU»




5.3 IIpousBoaHasE CIIOKHOM

- BeInIoJIHEHKHE KP

GbyHKIMN. YacTHbie Ne2 -
HPOH3BOHbIE u «Heonpuez[eneHHbI KOHCYNBTHPOBAHHE | e g ¢ ’
Ju(QepeHInabl  BBICITUX 0,3 0,5 6 1 . o pernernio KP OIlK-1.2,
HODSIKOB. oTpeneneHHbII Ne2, OIK-1.3
Tuddbepermposanye nnTerpain, OHII, - IpPOBEpKa
N muddepennmansh | pemenus KP No2
HESIBHO 33/IaHHBIX (YHKIUI
bI€ YPaBHEHUSD
- BeimosiHeHne KP
Ne2 -
54 Momsiue o6 «Heonpuez[eneHHbI KOHCYNBTHPOBAHHE | yr g 4 ,
IKCTpEMyMax byHKIHI 0,5 0,5 6 onpenli’nIZHHHﬁ o peu;;gmo Kp OIlK-1.2,
MHOTHX TTePEMEHHBIX . OIlK-1.3
unnTerpan, ©HII, - IpPOBEpKa
muddepennnanst | pemenus KP No2
bI€ YPaBHEHUSD
Wroro no pazneny 1,5 2 23,7
6. OOBIKHOBEHHBIC
JuddepeHnaibHble YpaBHEHHSI
6.1 OOBIKHOBEHHBIC ) BHHOJ;Z;HHe KP )
A bepenimanyipe «Heonpe_/:[eneHHLI KOHCYJIbTUPOBaHHE
YpaBHEHUS TEePBOTO 9 OIlK-1.1,
nopsiika. MeTo1bl pereHus 0,5 23 o . o pemero KP OIlK-1.2,
g depeHIHaTbHBIX OTPCICIICHHRIA Ne2, OIIK-1.3
N unTerpan, OHII, - TIpOBEpKa
igaiHeHHH fiepsoro muddepenunanst | pemenust KP No2
pAAKA bIe YPaBHEHHSD)
- COCTaBJICHHE
KOHCIekTa «J{Y -
BBICHIMX KOHCYIBTHPOBAHHE | e g ¢
6.2 ]IV BbICHIHX MOPSIKOB, 05 o5 TOPSAKOB, o pemennto KP OIK-1 2’
CBOJAILIUECS K [IEPBOMY ! CBOJISIIIIMECS K N2, OHK-ll 3’
TIEPBOMY», - MpoBepKa '
- BeinosiHeHue KP KOHCIIEKTa
No2
6.3 Jluneiinble
muddepeHInaIbHbIC
ypaBHEHHUs N-TO MO psAI-Ka.
Jluneinoe OJHOPOAHOE
YpaBHEHUE. - BeinosiHeHue KP
dyHIamMeHTaIbHas CHCTEMa Ne2 -
pemwenuid.  Onpexpenurens «HeomnpeneneHHbl | KOHCYIBTHPOBaHHE OINK-1.1
Bponckoro. Heogropoanoe 05 o5 W, u o pemennto KP OHK-1.2’
JIMHENHOe ypaBHEHHE ' OIpEIeNICHHBIH Ne2, OHK-ll 3’
(JIHAY), Bum  obmero naTerpan, ©HIIL, - TIpOBEpKa '
pemenus. Mero Bapuauuu muddepentmansh | pemenns KP No2
MPOU3BOJBHBIX bIe YPaBHEHHS
MOCTOSIHHBIX.
JluneliHoe ypaBHEHUE C
MOCTOSIHHBIMH
koo urmenTamu
- COCTaBJICHHE
6.4 Meroapl  peuieHuUs KOHCTICKTa )
cHcTeM «Metonpt KOHCYJIbTUPOBaHUE OIIK-1.1,
0,5 25 | peumienus cucteMm | 1o pemeHuto KP OIIK-1.2,
A bepeHumaLHbIX IV, Ne2, OIK-1.3
ypasHeruii 1-ro nopsa - einosiHeHue KP | - mposepka KP Ne2
Ne2
HWroro no pazgeny 2 98
Uroro 3a cemectp 8 183,8 JK3aMEH,3auéT

7. DJeMEHTHI
BEPOATHOCTEN
MAaTeMaTHYCCKOM CTATHCTHKH

TEOpUH

u




- BeInoIHeHne KP

- BeinonHenue KP

Ne3 «Teopust Ne3 «Teopus OIlK-1.1,
7.1 DneMeHTHI N .
0,5 0,5 4 BEPOSATHOCTEH. BEPOSATHOCTEH. OIIK-1.2,
KOMOMHATOPHUKU
MaremaTtndeckas | MaTtemarndeckas OIIK-1.3
CTaTUCTHKA CTATHCTHKA
7.2 Anrebpa coOBITHH.
Knaccuueckoe, - BeITIoJTHeHHEe KP KOHCY I THDOBAHHE
TEOMETPHUUECKOE u Ne3 «Teopust y P OIlK-1.1,
. o peuenuto KP
CTaTUCTUYECKOE 0,5 0,5 4 BEPOSITHOCTEH. N3 OIIK-1.2,
ornpeJieNieHHs] BEPOSITHOCTH. MaremaTtnyeckas . O_Bé @ OIlK-1.3
AkcuomaTuka TEOpUH CTaTUCTHKA POBCP
. peutenus KP Ne3
BEPOSTHOCTEH
7.3 TeopeMsl CHOXKEHHS H
YMHOKEHHUSI. VYcaoBHas - BeimosiHeHne KP KOHCY B THDOBAHIE
BEPOSITHOCT. dopmyna Ne3 «Teopus y P OIlK-1.1,
N o o peuenuto KP
MOJTHOM  BEPOSATHOCTH U 1 1 7 BEPOSTHOCTEH. OIlK-1.2,
N Ne3,
dbopmyna baiieca. Cxema MaremaTrueckas HDOBeDKA OIlK-1.3
Beprymmn, npuOmmKEeHUs CTaTHCTHKa POBep
pewenus KP Ne3
Jlanutaca u Ilyaccona
7.4 JuckperHbie u
HeTpephIBHBIE  CITyJaiHbIe -
BCHE'{EIHLI Pan u (}II) HKIUS - Bemonnenne Kp KOHCYJIbTHPOBAHNE
acIn eZ[GJI'eHI/I}I g U Ne3 «Teopus o yemeHII)/no KP OIK-11,
EHOTI:IOCTL 1 1 7 BEPOSITHOCTEH. p No3 OIIK-1.2,
) MaremMarudeckas = OIIK-1.3
Marematnueckoe - IpOBEpKa
CTAaTHCTHKa
OXXMJaHWEe U JUCHepcus, pemenns KP Ne3
HayaJbHbIE W IICHTPAJIbHBIC
7.5 N3BecTHBIE - BeinosiHeHue KP KOHC HLT_H OBAHHC
pacmpeneneHuss M HX Ne3 «Teopust y P OIlK-1.1,
o o pemenuto KP
YHUCJIOBBIE XapaKTEPUCTUKH. 0,5 0,5 4 BEpPOSITHOCTEH. No3 OI1K-1.2,
HopwmansHoe Maremarnaeckas - OIlK-1.3
acTpesieNieHne CTATHCTHKA» - lPoBepika
pactp pemienus KP Ne3
7.6 MHuoromepHsbie
CITyJaiiHbIe BCHI/I‘II:/IHBI - Bemonkerne Kp .
CDyHKIlI/II/I acn C,Z[CHCHI/ISI. Ne3 «Teopus koHcynmpTupoBanue | OIIK-1.1,
CB};ﬁCTBa P quCHOBHe’ 1 1 7 BEPOSITHOCTEH. o pemenuto KP OIIK-1.2,
’ MaremMarudeckas Ne3, OIIK-1.3
XapaKTePUCTUKH.
CTaTUCTHUKA» - npoBepka KP Ne3
DIeMEeHTHI TEOPUH
7.7 OCHOBHBIE TIOHATHS, - BeInIoTHeHHe KP -
reHepallbHasl COBOKYITHOCTh Ne3 «Teopus KOHCYJIbTUPOBaHHE
u BBIOOpKA. BEPOSITHOCTEH. o pewenuto KP OIIK-1.1,
CTaTUCTHYECKUE  OLICHKHA 0,5 0,5 7,1 | Maremaruueckas Ne3, OIIK-1.2,
napaMeTpoB CTaTUCTHKaY, - npoBepka KP Ne3, OIIK-1.3
pacnpenenenus. ToueuHble -KOHCIIEKT TI0 - MpoBepKa
Y MHTEPBAaJIbHBIC OLICHKU pasneny KOHCIIEKTa
- BeimoHeHue KP -
7.8 JloBepHTeNbHEIC
MHTCDBAILI s Ne3 «Teopust KOHCYIJIbTUPOBaHUE
i af/IeT 0B HODMAIEHOMO BEPOSITHOCTEH. o pewmenuto KP OIIK-1.1,
af:)n CHS)‘[GHI/IH lrilommzle o 1 1 7 Maremaruueckas Ne3, OIIK-1.2,
pacrp ’ CTaTHCTHKay», |- mpoBepka KP Ne3, | OIIK-1.3
KPHUTEPHIX MPOBEPKU
-KOHCIIEKT 110 - MpoBepKa
CTaTUCTHYECKUX THIIOTE3
paszeiny KOHCIIEKTa
7.9 Kpurnyeckass ob6nacts, - BeinosiHenue KP -
YPOBEHb 3HAYMMOCTH, Ne3 «Teopust KOHCYJIbTHPOBAHUE
MOIIHOCTb KpUTEpHUS. BEPOSITHOCTEH. o pewenuto KP OIIK-1.1,
Kpurepnii cornacus 2 114 | Maremaruyeckas Ne3, OIIK-1.2,
Ilupcona nns rumores3sl O CTaTUCTHKAY, - mposepka KP Ne3, OIlK-1.3
HOPMAaJIbBHOM -KOHCIIEKT IO -IIpoBepKa
pacnpeneneHun pasneny KOHCTIEKTa
Uroro no pazneny 6 8 161,1
Uroro 3a cemectp 161,1 320




HTtoro no aucuMiuinHe
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344,9

3a4eT, HK3aMeEH,
3a4eT C OLICHKOM




5 Obpa3oBaTejibHbIE TEXHOJIOTHH

Peanu3anus KOMOETEHTHOCTHOTO MOIX0/a MPEAyCMaTPUBAET UCIIOIB30BAHNE B Y4EOHOM
IpOLEeccCe AaKTHUBHBIX M HHTEPAKTHUBHBIX (OPM TMPOBEACHUS 3aHITUA B COYETAHHH C
BHEAYJAUTOPHOU PabOTON C 1enbio (OPMUPOBAHHS U PA3BUTHS MPO(ECCHOHATBHBIX HABBIKOB
oOyuaromuxcs. Cornmacuo n. 34 Ilopsaka opraHu3ali U OCYIIECTBJICHUS JIEATEIbHOCTH IO
o0Opa3oBaTeNbHBIM MIpOrpaMMaM OakajlaBpuaTa BbICIIEro oOpazoBaHus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu mpoBecHUN YUeOHBIX 3aHATHI 00CCIIEYMBACTCS Pa3BUTHE Y
00yJaromuxcss HaBBIKOB KOMAHJHOW pabOTHI, MEXINYHOCTHOM KOMMYHHKALIUHU, NPHHITHS
pellieHui, JUACPCKUX KadyecTB, B TOM YHCIE C YYETOM pPETHOHAIBHBIX OCOOEHHOCTEH
npodecCHOHATBLHOM JesITeIbHOCTH BBIITYCKHUKOB U MMOTpeOHOCTEN paboToaaTerneii.

Boibupast Ty Wi UHYIO TEXHOJIOTHIO paboThl ¢ 00y4YaIOUIMMHUCS, HEOOXO0IUMO UMEThH B
BUY, 4TO HamOonblero 3¢dekra oT ee MPUMEHEHUSI MOXKHO JOCTHYb, €CIH YYUTHIBATh LIEIH
o0pa3oBaHus, Ha PeaTu3aluio KOTOPBIX J0JDKHA ObITh HallpaBiieHa u30upaeMasi TEXHOJIOTHS, CO-
Jiep’KaHue, KOTOPOe IMPENCTOUT MepeaaTh 00yUYaronIMMCs C €€ MOMOIIbI0, a TAK)XKE YCIOBHUS, B
KOTOPBIX OHA OYJIET UCIIOJIB30BAThCSI.

B namreli paboTe MBI HCIIONTB3YEM CIICIYIOIICE.

1. Tpaguumonusie oOpa3oBaTenbHble TeXHONOTHH. OpraHuzanus 00pa3z0BaTEIbLHOTO
mpouecca, MNpeanojaraeT MNpsSMYI0 TPaHCIALMIO 3HAHUM OT IMpernojaBareiss K CTYIEHTY
(MpeuMyIIeCTBEHHO Ha OCHOBE OOBSICHUTENbHO-UUTIOCTPATUBHBIX METOIOB 00y4deHus1). YueOHas
NeSITeIbHOCTD CTYICHTa HOCUT B TAKUX YCJIOBUSX, KaK MPABHIIO, PETIPOTYKTUBHBINA XapaKTep.

®dopMbI yUeOHBIX 3aHATHI:

- uWHPOpPMALMOHHAS JIEKIUS — I[OCJIENOBATEIbHOE W3JI0KECHHE MaTepuaia B
JTUCITUILIMHAPHOMN JIOTHUKE, OCYLIECTBIIIEMOE MTPEUMYIIIECTBEHHO BEepOATbHBIMU CPEICTBAMHU.

- IPAKTUYECKOE 3aHSTHE, MOCBSIIEHHOE OCBOSHHIO KOHKPETHBIX YMEHUI M HaBBIKOB I10
NPEIOKEHHOMY allTOPUTMY.

2. Texuomoruu mpoekTHOro oOydeHus. OOpa3oBaTeNbHBIA TPOIECC TOCTPOCH B
COOTBETCTBUU C AJTOPUTMOM MO3TAllHOTO pEHIeHHs NPOOJIEeMHOM 3aJauyd WM BBITOJIHEHUS
yuebHoro 3ananus. [IpoekT npeamnonaraeT COBMECTHYIO y4eOHO-TI03HABATENIbHYIO e TeIbHOCTD
IpyHNIbl CTYJIEHTOB, HANIPABJIEHHYIO Ha BBIPAOOTKY KOHIIEMIIMM, YCTAaHOBJICHUE LIENeN U 3ajad,
(GOpMYIMPOBKY OKHAAEMBIX PE3yJIbTaTOB, ONpEAEICHUE NPUHIMUIIOB M METOIUK pEeLICHUs
MIOCTAaBJICH-HBIX 3aJla4, TUIAHUPOBAaHHWE XOJa padoThl, TMOUCK MOCTYMHBIX M ONTHMAaJIbHBIX
pecypcoB, MO3TANHYI0 peaM3aldI0 IUlaHa padoThl, MPE3EHTAIMI0 PEe3yJIbTaToB pabOThI, UX
ocMbIciieHre u pedaekcuto. [IprmeHsieTcs B OCHOBHOM 7S IIEpexo/ia KOMIIETEHIIMU Ha YPOBEHb
BJIQ/ICHUA.

OCHOBHBIE TUTIBI TPUMEHSEMBIX HAMH B 00pa30BaTEIIbHON IEATEIIEHOCTH MTPOSKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPyKTypa MNpUOMMKeHa K ¢opmary HayyHOIro
UCCIIeIOBaHMs (JI0Ka3aTeIbCTBO AaKTYaJbHOCTU TEMbI, OIpe/iejeHHe HayYyHOW MpoOIeMBl,
npeaMera U 00BbEKTa MCCIIENOBaHUs, Iefiell M 3aj1ad, METOJO0B, MCTOYHHKOB, BBIIBHKEHHE
TUTIOTE3bI, 0000IIEHNE PEe3yIbTaTOB, BBIBOJBI, 0003HAYEHHWE HOBBIX MpobiieM). PesympraTom
ABJIsIeTCs yueOHast KapTa [0 MOIYJII0 Hallei 00pa30BaTebHONM MPOTrPaMMBI.

TBOpUYECKUI TPOEKT, MPEAITOIATAOIINAN B OTIIMYHUE OT MPEABITYIIET0, KOHEYHBIA POAYKT
B CIIEAYIOIIMX BapHaHTaX — ra3eTa K UCTOPUYECKH 3HAYMMOMY «MaTeMaTHYEeCKOMY» COOBITHIO
(mpazgauk yucna «[lm» W T.1.); «Marematudeckas» OTKPBITKA (CBOETo poja ydeOHas Kapra,
TOJILKO HEPOPMAIILHO, KPacoO4uHO 0(hopMIIeHHAs; BUJICOPOJIHK « S Haydy Bac pemarh ...» 1 T.11.

NndopmanvoHHslii  mpoekT — ydeOHO-TO3HaBaTeNbHAsl JEATENbHOCTh C  SIPKO
BBIP)KEHHON 9BPUCTUYECKOM HANpaBIEHHOCTHIO (TIOMCK, 0TOOP M cHcTeMaTH3anus nHpopMaluu
0 KakoM-TO 00BbeKTe, O3HAKOMJIEHHUE YYAaCTHHKOB MpPOEKTa ¢ 3TOH MH(pOpMaluel, ee aHaau3 u
00o00111eH1E 1, HAKOHEL], IPe3eHTAINs 110 IPAKTUYECKOMY MPUIIOKEHHIO).



4. VHpopManmOHHO-KOMMYHUKALIMOHHBIE 00pa3oBaTeibHbIe TeXHOJOruu. OpraHuzanus
00pa30BaTENbHOIO IpoOLECcCa C NMPUMEHEHHEM CIIELUAIM3UPOBAHHBIX IPOIPaMMHBIX Cpel U
TEXHUUYECKUX CpelcTB paboTel ¢ uHbopmanued (MHGOPMALMOHHYIO Cpely YHHUBEpPCHUTETa
MOOAYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOH padoThl 00y4yarommuxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. llIunaues B. C. Beicmas matemaTuka: yueOnuk / B.C. [llunaueB. — MockBa: UTHOPA-
M, 2019. — 479 c. — (Bsicuiee obpasoBanue). — WWW.dX.doi.org/10.12737/5394. - ISBN 978-

5-16-101787-6. - Texcr: DIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/990716. — Pexxkum  gocTyma: Ui aBTOPHS3.
MOJIb30BaTEIICH.

2. Maremaruka: yue6. mocooue / FO.M. [lanunos, JI.H. XXyp6enko, I'.A. Hukonora, H.B.
Hukonosa, C.H. Hypuesa ; nox pen. JI.H. )KypOenko, I'.A. Hukonosoii. — Mocksa: UHOPA-M,
2019. — 496 c. — (Bwicmiee obpa3oBanue: bakanaBpuar). - ISBN 978-5-16-102130-9. - Tekcr:
anexktpoHHbIi. - URL: https://new.znanium.com/catalog/product/989799. — Pexxum noctymna: s
aBTOPH3. TI0JIH30BATEIICH.

0) lonmoHuTeIBHAS TUTEPaTypa:

1. Teopus BeposSITHOCTEH M MaTeMaTHUYeCKasi CTAaTHCTHKA: Y4eOHoe nocooue / buprokoa
JL.T., bo6puk I'.11., MaTBeeB B.U., - 2-e uzn. - Mocksa: HUL] UHOPA-M, 2017. - 289 c. (Bsiciiee
obpazoBanme: bakamaBpmar) ISBN 978-5-16-011793-5. - Tekcr: snekrponHsii. - URL:
https://new.znanium.com/catalog/product/370899.—  Pexxum  gocTyma: Ui aBTOPH3.
IIOJIB30BAaTENEH.

2. MaremaTrKa B mpuMepax U 3a7aqax: y4ueo. mocodue / O.M. lerrsipesa, JI.H. XKypbOenko,
I'.A. Hukonosa, H.B. HukonoBa, C.H. HypueBa. — Mocksa: UH®PA-M, 2019. — 372 c. —
(Boiciiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-102288-7. — TekcT: 351eKTpOHHBIN. —
URL: https://new.znanium.com/catalog/product/989802.— Pexxum jgocTyma: i aBTOpHS3.
IIOJIb30BaTENEN.

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

4. ®uxrteHroinsll, I.M. OCHOBBI MAaTEMaTHYECKOTO aHaM3a: yueOHUK: B 2 yacTsax / .M.
®uxrtenronsll. — 11-e u3a., crep. — Cankr-IletepOypr: Jlans, [0.T.]. — Yacts 1 — 2019. — 444
c.— ISBN 978-5-8114-0190-1. — TekcrT : 21eKTpoHHBIH // DIIeKTpOHHO-ONOIHOTEYHAsI cUCTEMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/112051 . — Pexxum moctyma: 1jist aBTOPHU3.
MOJIb30BaTENEN.

5. ®uxtenronbil, [.M. OCHOBBI MaTEMaTHYECKOTO aHaNMn3a: yueOHuK: B 2 yactsax / [.M.
@uxtenromnbi. — 10-e u3a., crep. — Cankr-IletepOypr: Jlans, [6. r.]. — Yacts 2— 2019. — 464
c.— ISBN 978-5-8114-0191-8. — TekcT: 31MeKTPOHHBI# // DIeKTPOHHO-OUOIHOTEYHASI cCUCTEMa
«Jlanby : [caiiT]. — URL: https://e.lanbook.com/book/115730 . — Pexum moctyma: st aBTOPH3.
MIOJIB30BaTENEH.

6. [llunaues B. C. 3agaunuk 1o BeIciiei Mmarematuke: yueo. mocooue / B.C. lTunauen. —
10-e u31., crepeotun. — MockBa: UHOPA-M, 2020. — 304 c. — (Bricmiee obpazoBanue). - ISBN
978-5-16-101831-6. — Texcr: AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/1042456



B) MeToau4ecKkmne yKa3aHHA:

1. AbpamoBa, .M. DneMeHTHl BEKTOpPHON anreOpbl M aHAJUTUYECKOH TI'€OMETPHHU:
Meroandeckue yka3zaHus I CTyIeHTOB | Kypca Bcex criennansHocTeit. — MI'TY, 2008. — 16 ¢.

2. Axmanoga, 3.C. Heonpenenennsiii unterpain: Terpaab-koHcnekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, 1. A. Kpussie 1 noBepxHoctH 2 nopsiaka. Ilossipaas cuctema KoopIuHar.
[Tpaktukym — Marautoropck: 'OY BITIO «MI'TY um. I'.11. HocoBay, 2009. — 19 c.

4. Topsiuea, H.A. Teopust ¢yHKIMI KOMIUIEKCHOTO TEPEMEHHOro: Meroaudeckue
yKa3aHUs M BapUaHTbl WHIUBUAYAJIbHBIX 3aJaHUIl Ui CTYIACHTOB BCEX CIEHaIbHOCTEH —
Marnutoropck: 'OV BITIO «MI'TY um. I'.11. HocoBay, 2011. — 28 c.

5. I'pauena, JI.A. OnpeneneHHbI HHTETPal: METOIUYCCKUE YKA3aHUS JJIsl CTYJICHTOB —
Marnutoropck: 'OY BIIO «MI'TY um. I'.1. HocoBay, 2010 - 12 c.

6. I'paueBa, JI.A. DreMeHTHI TUHEIHON anreOpbl, BEKTOPHOM anreOpbl U aHATUTHYECKON
reomerpun: YdyeOHoe nocodue. - Maraurtoropck: I'OY BIIO «MI'TY um. I'.1. Hocosay, 2010 —
63 c.

7. I'yruaa E.M. JlaGopaTtopHbIii MPakTHKYM 1O cTatucThke ¢ npumenennem EXCEL:
Merton. ykas. uis 1a00paTopHBIX paboT MO MaTeMaTHYECKOl cratuctuke.- Marauroropck: ['OY
BITIO «MI'TY um. I'. 1. Hocosay, 2009 — 40 c.

8. M3ocoB A.B. 'apmoHnueckuii ananmm3: MeToInyecKue yKa3aHus U BapUaHThI 3a/IaHUI
JUTS CAMOCTOSITEIBHOM PabOoThI M KOHTPOJISI 3HAaHMH cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, . A. CoObITust 1 BepoATHOCTb. YacTh 2: MeTtoa. yka3. - MarHUTOropck:
I'OY BIIO «MI'TY um. I'.11. HocoBay, 2010. — 25 c.

10. Masuenko, E.II. IlpomsBognas u guddepennman ¢yHkiuu. IIpakTukym.-
Marnutoropck: OV BITO «MI'TY um. .. HocoBay, 2010. — 38 c.

11. Masuenko E.I1. UccnenoBanue ¢yHkiuii u nocrpoenue rpadukon. IIpaktukym. —
Marnutoropck: OV BITO «MI'TY um. .. HocoBay, 2011. — 20 c.

12. CaBymkuna H.®. Komb6unaropuka. CoObiTHe U BeposTHOCTh. Yacth |
Komb6unaropuka. Anredpa coOwiTuii: Meroa. ykazaHusl MO JUCHUIUIMHE «MaremaTuka» ais
ctyneHToB | Kkypca Bcex cnienuanbHocTeit. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenune

Haumenosanue [10 Ne norosopa Cpoxk neiicTBUS TUIICH3UU
7Zip ¢B0001HO pacmpocTpansemoe 110 0eccpoUHO
STATISTICAB.6 [K-139-08 ot 22.12.2008 0OECCPOUHO
Bpaysep Mozilla cB00OTHO pactpoctpansemoe [10 OeccpovHO
Firefox

Bpaysep Yandex [cBoGoaHO pactpoctpansemoe [10 0OECCPOUHO

FAR Manager cB000HO pacaupocTpansgeMmoe 110 0eCcCpoOYHO

IIpogdeccnonasibubie 0a3bl JAHHBIX U HH)OPMALMOHHBbIE CIIPABOYHBbIE CHCTEMBbI

HasBanue kypca CchlIKa
DnexkTpoHHas 0a3a mepuoanveckux wm3manuii East View
Information Services, OO0 «MBUC»

https://dlib.eastview.com/




[MTouckosas cucrema Axanemus Google (Google Scholar) |URL: https://scholar.google.ru/

Wudopmannonnas cuctema - EnmHoe OKHO jgoctyma K

URL.: http://window.edu.ru/
WH(pOpPMaAIMOHHBIM pecypcam

HannonansHas nadopmanmonHo-aHanutuyeckas cucremalURL:
— Poccutickuit unaexc nayunoro ruruposanust (PUHL])  |https://elibrary.ru/project_risc.asp

9 MartepuajibHO-TEXHHYECKOE o0ecnedeHne TUCHMTITHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOC obOecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:

Y4eOHble ay JUTOPUH AJIs IPOBEICHUS 3aHATHH JIGKIIMOHHOTO THMa J{ocKa, MyJIbTUMEANITHbBIE
CpeACTBa XpaHEHHsI, TIEpeIauy U IPEACTaBICHUS HHPOpMALIUU

Y4eOHble ayAUTOpUW s TMPOBEACHUS NPAKTHUYECKUX 3aHATHH, TPYNIOBBIX U
WHJUBHIyQJIIbHBIX KOHCYJIBTAIIMM, TEKYIIEr0 KOHTPOJIS M IPOMEXKYTOYHOM arrectanuu Jlocka,
MYJIbTUMEIUIHHBIN IPOEKTOP, IKPaH

Kommiekc MmeToanueckux pa3padoTok (pa3gaTouyHOro MaTepraia i METOIMYECKUX YKa3aHUM )
U\IJTH KOMIUIEKC TECTOBBIX 33JJaHUH ISl IOATOTOBKH M MPOBEACHHS MPOMEKYTOUHBIX U PYOEKHBIX
KOHTPOJIEH

HOMGHIGHI/I?[ JJIA CaMOCTOSITEIbHOMN pa6OTI)I ydamuxcsa HepCOHaJH)HI)Ie KOMIIBIOTCPHI C ITaKe-
tom MSOffice, Bbixogom B MHTEepHET M € JOCTYNOM B 3JEKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTeNIbHYIO0 Cpely YHUBEPCUTETA

[Tomenienue A XpaHeHus: U NPOUIAKTUIECKOIO 00CTyKUBaHUS Y4eOHOro 000py10BaHUs
HIxade! A XxpaHeHUs: y4eOHO-METOIMYECKON JOKyMEHTAllH, y4eOHOro 000py1oBaHus U y4eOHO-
HarJIsIHBIX TOCOOUA



Ipuioxkenne 1

[lo mucnmrmumHe «MaTemaTuka» NpPEeAyCMOTpPEHa BHEAayJUTOpHAs CaMOCTOSATENbHas padoTa
o0ydJalommxcs, TMPOBOJMMAs B BHJEC CAMOCTOATEIFHOTO HM3YYEHHS JIUTEpaTypel M|
UH(POPMALIMOHHBIX PECYpPCOB, a TAaK)KE€ B BHJE PEIICHUS THUIOBBIX 33734 TPU BBITOJHECHUU
KOHTPOJILHBIX PadoT.

Ilpumepnuie konmponvhusie padomut (AKP):

AKP Nel «JIuneiinasi, BekTopHash aJjreépa ¥  aHAJUTHYeCKass TeOMeTpPHsl.
JAunddepennuanbuoe ucuncienne ®OII»

3amanmue 1.

Pemmute cucremy Tpems crnoco0amu: a) MaTpU4yHBIM criocodom; 6) mo dopmyrnam Kpamepa; B)
meronoM ['aycca

X—2y—-32=3,
3X+y-22=09,
2X -3y +5z =-4.

3amanmue 2.

1) Haiigure yron mexay BeKTopaMu a M b, ecnu a = (2; —1), b= (— 2; 2).
[ToctpoiiTe maHHBIE BEKTOPHI B cucTeme kKoopauHat OXy, a Takke BEKTOPbI, H300paKaroIue:
2a+b, a-3b.

2) YKaxuTe Ccpelu HIKCIPHUBEICHHBIX BEKTOPOB OPTOTOHAJBHBIC, KOJUIMHEAPHBIC, a TaKKe

KOMIUTaHapHbIE: a = (—3;—],' 4), b= (2,-2,1), c= (2; %; —g], d= (7,11 8). Bpruncaute

TUTONIA/Th TTapaJuIesiorpaMMa, TOCTPOCHHOTO Ha BeKTopax b u C.
3aganue 3.

Hamucate ypaBHenue npsimoit AB , ecnu A(—ZL' 2 3), B(—ZL' 2;—1). Brraucauts paccrosiHue OT
TOYKH A 3TOW OpsIMOM 10 TUIOCKOCTH, TPOXOAIIEH Yepe3 TOUKy B, nmeprneHanuKyaspHO BEKTOPY
N(0;-3;9).

3amanue 4.
[IpuBenuTe K KAHOHMYECKOMY BH1y U TIOCTPONTE KPUBYIO x? —4x + 2y2 -4y =0

3aganue 5.

Brraucnure npeaensl:

. 1+4x—x* . 3x-arcsin2x . 2x-1-+5
a) lim—————;6) lim———— 8 lim .
x=0 X + 3X° + 2X x>0 COSX —COS” X x—3 x—3




3aganue 6.

2
y y d7y . 2 X = ctg2t
Haiinute — u —— mid QyHKIUN: a) Yy =e . 0 )
X dx® by ) y = In(sin2t).
3aganme 7.
. . 2X—7 .
CocTaBbTe ypaBHEHHE KacaTeJIbHON K KPUBOM: y== 1 B TOUKe Xx,= -1. Hapucyiite
X —

KacaTeJbHYIO U KPUBYIO.

AKP Ne2 «HeompenesienHblii u omnpeneiennsiii uarerpan, ®@HII, nuddepenuunaibubie
YPaBHEHUA»

3adanue 1. Beruucnure HeONpEACIICHHbIE HHTErPaJIbl

1) J'(1+t923x)dx; Z)J 3-5 dx; 3)]arcsin5xdx; 4) J’%dx.

VBX + X2

3aoanue 2. Beraucnute onpeaeieHHble HHTErPaibl

1)

1 2 4,5 _
Q-sin2xfdx:  2) [Zodx; 3) [a—tdx.
0

Ot [N

3aoanue 3. Haiimute T1utomans GpUrypsl, OrpaHHYSHHOMN JTMHUSMU:
Xy=6, x+y-7=0.

3aoanue 4. Beraucnuth HECOOCTBEHHBIHM HUHTCrpaJl UJIN YCTAHOBUTD €0 paCXOAUMOCTb:

T ‘ j‘~ dx
34X
1) j x“e ™ dx;, ) |
0 23/(4 - x)’
3aoanue 5. Haiitn U IIOCTPOUTH o0nacTh OTIpENIETICHUS byHKIIT

z=1In(4-x*—y?*)—arcsin(2 - y).

3aodanue 6. Haiinnte 4YacTHbIE TPOM3BOJIHBIC TIEPBOTO MOpsAKA (QYHKIUU:

X+Yy

z=3xy® —sin(x* +y) +

3aoanue 7.Haiimute TpamueHT CKaxapHOTO Mois U =X’ +Yy”>—2z° ¥ ero Moayldb B TOUKE
M (1,-12).



3aoanue 8. Haiitn HaWMECHBbIIIEE u HauOoJIbIIee 3HAYCHHE byHKIUHA
Z=xX—xy+2y*+2y+1

B

obmactu D: x+y=-5 x=0; y=0.

3aoanue 9. Peiuts nuddepeHnnanbubie ypaBHEHUS IEPBOI CTENICHN

A) xy' —4y—x2 [y =0.

B) y’sinx = y Iny, y(§>=e

B) x(y* —1)dx + y(x* =1)dy = 0.

3aoanue 10. Petuth uHeitHBIE HEOJHOPOAHBIE AU PepeHnnanbHOe ypaBHEHNE C TIOCTOSTHHBIMU
kod(purmenTamu

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

3aoanue 11. Peminth 0THOPOIHYIO CUCTEMY AUPPEpEHLINATbHBIX YPAaBHEHUIA:

x'=6x—y,
y' =x+4y.

AKP Ne3 «Teopusi BeposiTHOCTeii. MaTeMaTH4yecKasi CTATHCTHKA

1

2.

o

[op}

B ypue 12 mapos. Cpeau 3tux mapos 3 6enbix 1 9 yepHbix. KakoBa BepOSITHOCTh TOTO, YTO
HayJlaqy BBIHYTBIN IIap OKaXKeTcs OeNbIM?

B paguoctynuu tpu Mukpodona. [ Kaka0oro u3 NepBBIX ABYX MUKPO(GOHOB BEPOSATHOCTH
TOTO, YTO OH BKJIIOUEH B JaHHBIA MoMmeHT, paBHa 0,45, a ans tperbero — 0,9. Haiitu
BEPOSITHOCTH TOTO, YTO B JIAaHHBI MOMEHT BKJIFOUECHBI 2 MUKPO(]OHa.

B nponaxe umerotcst Oenble 1 KOPUYHEBHIE sifIla B COOTHOIIEGHUH 2:3, MpUYeM MPOU3BOJICTBO
60% 6enbix u 71% KOpUYHEBBIX SUI TaTUPYETCS THEM, TIPEAMISCTBYIONIAM JTHIO TIPOJIaXH, a
ocTaJbHBIC flla JATHPYIOTCS Oosnee paHHUMH uuciamu. [lokymaTtens 3aka3bIBaeT siifIia,
JaTUPYEeMbIe THEM, MPEAIICCTBYIONIMM JHIO MPOJaKH, HE3aBUCUMO OT WX IBeTta. KakoBa
BEPOSATHOCTH TOTO, UTO €My MPOAATYT PEIIETKY OCbIX SHIT?

Teneponnass cetp yupexaeHus: oocmyxuBaeT 200 aboHeHTOB. BeposTHOCTH TOTO, YTO B
TEYEHUE MUHYThI BHYTPH 3TOM CETU KTO-TO KOMY-TO IO3BOHUT, paBHa 0,7. KakoBa BepoATHOCTh
TOTO, YTO B T€UEHWE MHUHYTHI OyaeT 5 3BOHKOB? KakoBa BEpOSTHOCTH TOTO, YTO B TEUCHHUE
MUHYTHI OyzaeT He Oonee 5 3BOHKOB? HaifTu HamBeposiTHeillee 4nuciIo 3BOHKOB B TEUCHUE
MUHYTHI.

3aman psa pacmpeneieHus ciydaiiHod BenumuumHbl X. HaliTu MatemaTwueckoe OKuIaHUE,
JUCIIEPCHUIO U CPEAHEE KBaIpaTHIeCcKoe OTKIOHeHHE. [TocTpouTs GyHKIHIO pacpeneacHusl.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

Jlnst HempepBIBHOM CITydaiiHOW BEJTMYMHBI 33/1aHa (yHKIIHSI pacipeIeIeHUs F(X). Tpebyercs




HalTH IUIOTHOCTH pacnpeaciCHus f(X), MAaTCMaTUYCCKOC OXHUAAaHUC, NUCIICPCUIO, CPCOAHECC

KBaJIpaTHUECKOE OTKJIOHEHHE. BBIUMCINUTE BEPOATHOCTH TOTO, YTO OTKJIOHEHUE CIydyailHOU
BEJIMYMHBI OT €€ MaTeMaTHYECKOro OXKUJaHHUs OyJeT He 0ojiee CpelHero KBaJpaTudeckoro
otkioHeHus. [Toctpouts rpadux GyHKIMi.

0
-(L-cos2x) : ngs%
1 )

F(x) =

N |-

3aKoH pacnpeaesIeHus] CHCTEMbl TUCKPETHBIX CIYYaHBIX BEITHMYUH (X ,Y) 3a1aH TaOIUIIEN.
Haiitn kosduiment xoppensuuu r,, ¥ BEPOATHOCTH ITONANAHHMSA CIyYalHON BETMYUHBI

(X,Y) B obnacte D.

0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4; 1<y<4}



Ipuio:xxkenue 2

a) I[lnanupyemble pe3yabTaTbl O00y4YeHHMSl M OIIEHOYHbIEe CpeACTBAa /sl TNPOBedeHHsA
MPOMEKYTOYHOM aTTEeCTAIMU:

CTpyKTypHBII [Inanupyemble
JJIEMEHT pE3yJIbTaThI OneHouHble CpeaCTBa
KOMIIETCHIIUU 00yueHus

OIIK-1 - cnoco0HOCTH aHAIM3MPOBATH 3aJa4d NPO(ecCHOHATBHON /JeATEJIbLHOCTH Ha

OCHOB¢€ HOJ'[O?KGHI/Iﬁ, 3aKOHOB U ME€TO/10B B 00J1aCTH eCTeCTBEHHBIX HAYK 1 MAaTEMaTUKHU

OIIK-1.1:
Hcnone3yer
MOJIOKEHUSA, 3aKOHBI
U METOABl B 0051aCTH
€CTECTBEHHBIX HayK
U MaTEMaTUKU I[pHU
peleHnmn
MPAKTUYECKUX 33724

- OCHOBHEIC IIOHSATHS
n METOJIBI
JIMHEMHOM,
BEKTOPHOH ayreOpbl
U aHaJIMTHYECKOU
TEOMETPUHU;

- OCHOBHBIE MTOHATHS
u METO/IbI
MaTEeMaTHUYECKOI 0
aHalM3a:  Teopuu
IpEeJIelioB U Hempe-
PBIBHBIX  (DYHKITUH,
g depeHaIbHO-
rO ¥ UHTETPAIBHOTO
ucuucineHuss (QyHk-
Ouii OJHOM U He-
CKOJIKHX TIE€pEeMeH-
HBIX, TEOpUH
OOBIKHOBEHHBIX
nuddepeHimab-
HBIX YpaBHEHHH U
cucteM auddepeH-
[[UATBHBIX ypaBHE-
HUM;

- OCHOBHBIE ITIOHSATHUSA
U METOABl TEOPUU
BEPOSATHOCTEMN 51
CTaTUCTUYECKOTO
aHaiam3a
pEe3yabTaTOB
JKCIIEPUMEHTA

Teopernueckue Bonmpochbl A8 3a4eTa U

IK3aMEHOB

1. Marpunsl u nevictBusi Hajg HumH. CBOMCTBa
JICUCTBUM HaJ MaTPULIAMH.

2. Omnpenenurenu I u I MIOPSIIKOB.
Onpenenurenu N MOpPsAKA U UX CBOWCTBA.

3. Cucremsl JIMHEWHBIX anredpanvyecKux
ypaBuenui (CJIAY) wu wux 3amuch B
MaTpUYHOM BHJIE.

4. OOpaTHast MaTpulla U €€ BbIUUCIICHHUE.

5. Pemenus CJIAY mMaTpuyHbIM METOJOM.

6. Dopmynsl Kpamepa

7. CkansipHO€ NPOU3BEACHHUE IBYX BEKTOPOB U
€ro CBOMCTBA.

8. BexrTopHOe mpousBeAeHUE IBYX BEKTOPOB M
€ro CBOMCTBA.

9. CMmemaHHOE NMPOU3BEACHUE TPEX BEKTOPOB U
€ro CBOMCTBA.

10. OcHOBHasi ujesl aHAIMTHYECKOM T€OMETpPHH,
MIPUMEHEHNE BEKTOPHBIX MPOU3BEICHUM.

11. Ilpsimas Ha mnIockoCcTH. Pa3nuuHble BUIBI
YpaBHEHUH MPAMON Ha TUIOCKOCTH.

12. Yron Mexay MNpSAMbIMA Ha IUJIOCKOCTH.
PaccrossHue oT TOUKM 0 TIpAMOM  Ha
IIJIOCKOCTH.

13. DJUINAIIC U €Tr0 CBOWCTBA.

14. T'unepOona u e€ cBoiicTBA.

15. [TapaGouna u e€ cBoiicTBa.

16. Ilnockocth B mpocTpancTBe. Pa3nuuHbie BUbI
YPaBHEHUH IIJIOCKOCTH B IIPOCTPAHCTBE.

17. Yron Mexnay miockoctsmu. PaccrosHue oT
TOYKH JI0 TJIOCKOCTH.

18. Ilpsimast B mpoctpaHcTBe. Pa3znuuHble BUIbI
YpaBHEHUH NMPAMON B TPOCTPAHCTBE.

19. B3aumMHOE paclONOKEHHE IUIOCKOCTH U
MPSAMOM B TPOCTPAHCTBE.

20. IToBepXHOCTH BTOPOIO MOPSAKA.

21. KpuBas B mpoCcTpaHCTBE.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIH

[Inanupyemsle
pe3yabTaThl
0o0yueHus

OneHouHble CpeaCcTBa

22. ®ynkmmsa.  CrmocoOwl  3amanus.  OO0iacTh
onpezneneHus.  OCHOBHBIE  3JIEMEHTapHbIE
(GyHKIMH, UX CBOMCTBA, TpaduKy.

23.IIpenen ¢pynkun B Touke. [Ipenen pynkunu B
6eckoneyHocTu. OTHOCTOPOHHUE TPEIEIbI.

24. BeCKOHEYHO Mayible U OECKOHEYHO OoJblnne
byHKIMH, CBA3b Mexay Humu. CBolicTBa
0ECKOHEYHO MaJIbIX (PYHKLIUH.

25. Teopembl 0 npeaenax. PackpebiTue
HEONPEIEICHHOCTEN.

26.3aMevaTelILHEIE MIpEaEIIbl.

27.CpaBHeHUE OCCKOHEYHO MAIBIX (YHKITUH.
DKBHUBAJICHTHbIE OECKOHEUHO MaJible (PYHKIINH
¥ OCHOBHBIE TeopeMbl 0 HUX. [IpuMeHeHHe K
BBIYHCIICHUIO TPE/IEIIOB.

28.HenpeppiBHOCTh (pyHKIMHM B TOuke. Touku
pa3pbiBa U X KiacCUpUKaIHU.

29. [TponsBogHAs PYHKIMH, €€ TCOMETPHUSCKUAN U
buznyecKuil CMBICI.

30. YpaBHEHMS KacaTeJIbHON M HOPMAJIU K KPUBOM.
JuddepennrpyemMocTs GYyHKIIUN B TOUKE.

31.IlpousBomHas CYMMBI, pasHoCTH,
MIPOU3BEACHNUS, 4acTHOTO byHKIHH.
[Tpon3sBoiHas cOXKHOU U 00paTHON (HYHKIMH.

32. luddepenupoBanmue HESBHBIX u
napaMeTpHUuecKu 3aJJaHHbIX (GYHKIMHA.
Jlorapudmuueckoe nuddepeHirpoBanme.

33.IIpon3BOoIHBIE BBICIINX MOPSIKOB.

34. qudpdepennman bynkuun. 'eomerpudeckuit
cmblica nudpepennuana. OCHOBHBIE TEOPEMBI
o nuddepeHuanax.

35. [Ipumenenue muddepennmana K
NPUOIMKSHHBIM BEIYUCIICHUSIM.

36.OcHOBHBIE TeOpeMbl IU(epeHIIHaTHHOTO
ncumncnenus: Pomrs, Jlarpanxka u Komm.

37.1IpaBuiio Jlonurans.

38. YcmoBus MOHOTOHHOCTH GbyHKIHH.
OkcrpemyMbl  ¢yHkuuid. Heobxomumoe u
JIOCTaTOYHOE YCJIOBUS AKCTpEMyMa (pyHKIUH.

39.HaunOonpiee W  HauMeHbIlee  3HAYEHUS
GYHKIIUM Ha OTpE3Ke.

40.Beimykiocts  rpaguka  QyHKUMH. Touyku
nepernba. Heobxoammoe u  Jg0CTaTOYHOE
yCIIOBHSI TOUYEK Tepernoa.

41. AcumnToThl Tpaduika QyHKIIH.

1 kypc 3umHsis ceccusi (3a4er)




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIH

[Inanupyemsle
pe3yabTaThl
0o0yueHus

OneHouHble CpeaCcTBa

42,

43.

44,

45.

46.

47,
48.

49,

50.

51.

52.

53.

54,

55.
56.

57.

58.

59.

60.

61.

62.

ITepBooOpasnas. HeomnpeaeneHHplii HHTETpas
M ero cBoicTBa. Tabnwma OCHOBHBIX
MHTETPAJIOB.

OcCHOBHbBIE METO/Ibl UHTEIPUPOBAHMS: 3aMEHA
MEPEeMEHHOIN 1 UHTErPUPOBAHUE IO YACTSIM.
OnpeneneHHblil  MHTErpall  Kak  Ipenei
HMHTETPaJIbHONW CYMMBI, €r0 CBOMCTBA.
®opmyna Herotona — Jleiioauma. OCHOBHBIE
CBOIICTBa ONPEICIICHHOTO HHTErpaa.
Bbluncnenue — onpeneneHHOro  MHTerpaia
(3amMeHa TepeMEeHHOW, WMHTErPUPOBAHUE 10
qyacTsM).  VHTerpupoBaHWe  YETHBIX U
HEYETHbIX (QYHKIUH B  CHMMETPHUYHBIX
npeenax.

HecoOcTBeHHbIE HHTETPAIHI.
I'eomeTpuueckue u pu3nNUecKue IPUI0KEHUS
OTIpeIeIEHHOT0 UHTEerpasa.

O6macte  ompenenenuss @OHII.  Tlpenen,
HEIIPEPBIBHOCTb. CaoiicTBa GbyHKIUH,
HEIPEPBIBHBIX B OIPAaHMYECHHOM 3aMKHYTOM
o0nacTH.

YacTHble MPOU3BOJIHBIE IEPBOIO MOPSAIAKA, UX
reOMeTpPUYECKOE UCTOJIKOBAHHUE.

YacTHble TPOU3BOHBIE BBHICIIUX MOPSAKOB.
Huddepenunpyemoctsb U MTOJIHBIN
muddepeniman ¢yHkuud. VIHBapHaHTHOCTb
dbopmbl mostHOTO U PepeHmana.
[Ipumenenue mnonHoro auddepeHnmana K
PUOIINKEHHBIM BBIYUCIICHUSIM.
Juddepenunansl BBICIINX MOPSAIKOB.
[IpousBognas cnoxxknou Qyukiuu. IlomHas
IIPOU3BOIHAS.

Huddepenurponanre HesBHON (QYHKIUH.
KacarenbHass MJIOCKOCTH M HOpPMalb K
MOBEPXHOCTH.

OkcTpeMyM  (QYHKIMM JBYX MEPEMEHHBIX.
HeoOxomumMoe u  J1OCTaTo4HOE  YCIIOBHE
AKCTpEMyMa.

HaubGonbiiee u  HauMeHbllee 3HAYEHUS
(GYHKINU B 3aMKHYTOW 00JIaCTH.
HuddepenunanbHple ypaBHEHUS: OCHOBHbBIE
MIOHATHS. 3anaun, PUBOAIIHE K
nuddepeHIabHBIM YPaBHEHHUSIM.

Teopema cyl1ecTBOBaHUS M €IMHCTBEHHOCTHU
pemeHus auddepeHnnaaTLHOTO ypaBHEHUS.
YpaBHeHuUs C pa3AeISIOIUMHUCS
MePEeMEHHBIMH.

Onnoponuble quQepeHraIbHbIe ypaBHEHUS
1 nopsinka.




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIH

[Inanupyemsle
pe3yabTaThl
0o0yueHus

OneHouHble CpeaCcTBa

63.
64.
65.
66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

JIluneitnple ypaBHeHMs. Y paBHeHUs bepHyu.
YpaBHeHUE B MOTHBIX U depeHranax.
Huddepenunansuple  ypaBHEHHUS  BBICIIMX
MOPSIKOB: OCHOBHBIE TTOHSTHS.

VYpaBHeHHsI,  JIOMYyCKAlOIIWE  IOHMKEHHE
HopsiKa.

Jluneitnble auddepeHunanbHble ypaBHEHUS
BbICIINX NopsAaKoB. aTerpupoBanue JIOJAY ¢
MMOCTOSTHHBIMH KO3 (HUITIEHTaMH.

Jlunetinbie HeomHopoansie JY. Crpykrypa
obmero pemenus JIHIY.

Merton BapHaluu IIPOM3BOJIHBIX
MOCTOSTHHBIX.

WNurerpuposanne JIHAY ¢ mnocrossHHbIMU
kod(pduimentaMu W TpaBOM  YACTHIO
CHENHaIbHOTO BU/IA.

Cucrembl nuddepeHIanbHbIX ypaBHEHUH.
Teopema cymiecTBOBaHUS M €IWHCTBEHHOCTH
pemieHus. MeTon MCKIIOUEHUs IS pelIeHus
HOPMAJIBHBIX ~ CUCTEM  Ju(QepeHIIHaTbHBIX
YPaBHEHHUH.

1 xkypc JeTHAA ceccusi (IK3aMeH)

OneMeHTbl KOMOWHATOPUKU: NEPEeCTaHOBKH,
pa3MelIeHUs], COUETaHUsl.

OcCHOBHbBIE TIOHATHS TEOPUU BEPOSITHOCTEH:
UCTIBITaHNE, COOBITHE, BEPOATHOCTH COOBITHS.
HevictBust  Hanm  coObiTusiMu.  Anrebpa
COOBITHH.

Teopemsbl CIIOKEHUS U YMHOXEHHS
BEPOSITHOCTEM.

BeposiTHOCTh moOsiBIEHUST XOTsI OBl OJIHOTO
COOBITHS.

®dopmyna MOJTHOW BEPOSTHOCTH U Qopmyia
baiieca.

Cxema bepnymmm, dopmyna beprysmm,
HauBepOSTHEHIIee YUCIIO0 NOABICHUH COOBITUS
A B cxeme bepnyuu.

[Tpubnmxennsie popmyiisl B cxeme beprym.
JuckpetHas ciydaiiHasi BeIMYMHA U CIIOCOOBI
e€ 3anannsa. OyHKIMS pacpeesICHuUsl.
MaremaTuyeckoe  OXKHAAHUE JTUCKPETHOMN
CIIy4ailHOM BEJIMYMHBI U €T0 CBOMCTBA.
Hucnepcus JUCKPETHON CIIy4alHOM1
BenmuuuHel U e€  cBoictBa. Cpennee
KBaJpaTUYECKOE OTKIOHEHHE.

HenpepsiBHast CiIy4anHas BEJIMYMHA.
CpoiicTBa GyHKIIUM pacupeieIcHUsI.




CrpyKTypHBII [Inanupyemsle
JJIEMEHT pE3yJIbTaThI OneHouHble CpeaCcTBa
KOMIIETEHIINHU o0ydeHus
84. [InOTHOCTP  BEPOSATHOCTH  HEMPEPHIBHON
CIIy4ailHOM BEJIMYMHBI U €€ CBOMCTBA.
85. UucClioBbIE XapaKTEPUCTUKH HENPEPBIBHBIX
CIIyYaHBIX BEJIUYMH.
86. PaBHOMEpHBIM M TOKa3aTEIbHBIA 3aKOHBI
pacnpesiesieHus HENPEPbIBHBIX CIIydalHbIX
BEJIMYMH.
87. HopMalIbHBIM 3aKOH pacOpeicsieHUus U €ro
CBOICTBa
2 Kypc 3UMHSIA ceccusi (3a4eT ¢ OI[eHKOi)
OIIK-1.2:  Pemaer |- pewmars 3anauu |IIpumepuvie npakmuueckue 3a0anua 0
CTaHJapTHBIC o N3y4YaCMbIM | 9K3aMEeHO08 U 3auema.
npodeccroHanpHple | TCOPETHHCCKH
sazaqu c | Pasmenam; 1. Pemnth matpuunoe ypaBHeHue X+3(A-B)=4C,
MIPUMEHEHUEM ~ obcyxnath rae
CIoco0bI
METOA0B 5hPeKTHBHOTO A—(l 3) B_(3 8J C—(S Gj
MaTeMaTu4ecKoro peLeHus _2 _4 _7 5 39
aHajmsa Qg epeHIraIbHbI ’ ’ '

X YpaBHEHUH WU UX
CHCTEM; OTPEIEIIATh
3¢ (HeKTUBHOCTh
pelieHusl  3aj1avu,
MOJTY4EHHOTO c
HIOMOIIIBIO
YHCIIEHHBIX
METO/IOB;
pacno3HaBaTh

3¢ (deKTUBHbBIE
pE3yJIBTaThI
00paboTku
OKCTIEPUMEHTAIBHBI
X  JaHHBIX  OT
HedP(HEKTUBHBIX

2. PemuTh CHCTEMBI JIMHEHHBIX anreOpamdecKux
ypaBHeHu# 1o popmynam Kpamepa, MaTpuuHbIM
MeToaoM, MeroaoM ["aycca:

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

3. Jlanb!
AAAA, ;
A(L36), A (221), A(-L01), A (-46-3)
Havitu: 1) mmuny pebpa Ak,
pebpamu Ak y A

KOOpAWHAThBL BCpIINH nrupaMHu bl

2) yroi Mexuny

3) yron mexnay peGpom AA gy I'PaHbIO ARA .

4) miomanb TpaHU Al : 5) obObem

nupaMubl.

4. B TtpeyronbHuke ¢ BepmuHamu A(2,1), B(5,3),
C(-6,5) HaliTH ITMHY BBICOTHI U3 BEPUIMHBI A.

5. Hanwmcarh KaHOHMYECKHE U MTApaMETPUICCKUE
YpaBHEHUS MPSIMOM, MPOXOISIICH Yepe3 TOUKU
M(2,1,-1) u K(3,3,-1).

6. CocraBuTh  ypaBHEHHE TUTOCKOCTH,
npoxosiiei yepe3 Touku A(1,0,2), B(-1,2,0),
C(3,3.,2).




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIH

[Inanupyemsle
pe3yabTaThl
0o0yueHus

OneHouHble CpeaCcTBa

7. ]_IOKaSaTB, 4TO IPAMBIC ITapaljICIIbHBbI:

X+y-z=0
X+2 y-1 z
271 4 X-y-52-8=0

8. Beruncnute mpeaensl:

— 4 . i
a) lim 1+4>2< X . 6) lim 3X arcsmfx . B)
x=0 X+ 3X° + 2X x>0 COSX —COS” X
i V2x-1-+5
x—3 x— 3
d )
9. Haiigute d_y Uit GYHKIUIL: a) y=eP
X
6) X =ctg 2-t ,
y = In(sin2t).
10. Berumcuts:  (1—i)%.
111. Haiitu HeompenenéHHbI HWHTErpa: a)
Isin3x-c055xdx , 0) fmdx. B)
(x —sin x)?
j(2x+5)-exdx.
12. Beruncnute oTpeAeNeHHBIH UHTETpa

JF xdx
2 x> +5
13. Haiftn tutomanps Qurypsl, OrpaHUYEHHON

2
muauamu:  X=4, Yy~ =4Xx.

14. Haiitu u moctpouth 00JacTh oOINpeAeneHus

bysm U= VI—X2 —y? +(x— y)3_
15. Haiitu TTOJTHBIN nuddepenmman
Gysmm: 2 =X Iny —sin 2xy.

16. HaifTu 4vacTHBIE TIPOWM3BOJHBIE IEPBOTO

nopsiaka  ysxumm: Z =5X°Y° +In(x +4y).

17. HanucaTh ypaBHEHUE KacaTeabHON INIOCKOCTU

¥ HOPMaIM K IOBEPXHOCTH Z=+X*+Yy’> B
touke (3, 4, 5).




CrpyKTypHBII [Inanupyemsle
JJIEMEHT pE3yJIbTaThI OneHouHble CpeaCcTBa
KOMIIETEHIINH o0ydeHus
18. Pemure 3aaqy Komwu:
ycos? xdy = (y? +1)dx, y(0)=0.
19. Haiinure oOmree pernieHue
1 PepeHIHaTBLHOTO YPaBHEHHS y'+y' =
2x
e,
20. Pemuth OJIHOPOJIHYIO CUCTEMY
muddepeHIHATEHBIX YPaBHEHUI:
x'=6x—y,
Yy =x+4y.
21.Tlpu nocraBke c¢ 3aBoma Ha ©Oazy 1000
PaMONPUEMHHUKOB, Y 55 BBILUIH U3 CTPOS JIAMIIHI.
HaiiTu BEpOSITHOCTH TOrO, YTO B3ATHIA HayAady
MPUEMHHUK OyJeT UCIIPABHBIM.
22. [lpuanmaem BEPOATHOCTH POXKIEHUS
MaJIbuMKa W JEBOYKA  paBHbIMU. Haiitu
BEPOATHOCTH TOT0, UTO cpesir 10 HOBOPOKIECHHBIX
6 OKaXyTCsl MAJIbYUKAMU.
23. Jlan 3akoH pacmpeicNieHUs JUCKPETHOU
CITy4ailHON BEJTMYMHBIL:
Xx:| 110 | 120 | 130 | 140 | 150
p: (0102 (03|02 |02
BBIUHCIUTh €€ MaTeMaTUYeCKOe O0KHUJaHUE,
JUCHEPCUI0 M CpeaHee  KBaJIpaTU4YecKOe
OTKJIOHEHHUE.
24. Jlana pyHKIUS pacnpeaeneHus HepephIBHON
CIy4ailHOM BETMYUHBI X
F(x)=
0 npu x<0
0,25x3(x+3) npu O<=x<=1
1 npu x>1
Haiith  motHocTh  pacmpenenenust  f(X),
MIOCTPOUTD €€ rpauK, BEPOSITHOCTh MONAAaHUS B
. (o2
3amanHblid uHTEpBai [0,5; 2], MX, DX, X,
OIlK-1.3: Bnaneer: Ilpumepnuie npukiaonvle 3a0auu u 3a0aHus

[Ipumensier




CrpyKTypHBII [Inanupyemsle
JJIEMEHT pE3yJIbTaThI OneHouHble CpeaCcTBa
KOMIIETEHIINH o0ydeHus
CCTCCTBCHHOHAYHHBL | = IPAKTHYCCKUMH | 34 5a4ga 1, [TpoBepHTD, JEKAT JIH TOUKH Al 0;1)
© SHAHMA M METOJbI | HABBIKAMH B(4;4;6) C(2,23) , D(10;14,17) y
MaTeMaTHYECKOTO HCTIOTb30BaHNA , 1 B OJIHOU
AHAII3A | MATEMATHHECKNX TJIOCKOCTH.
. | monsTHii M MeTonOB
npoeccHoHaNbHOI (M3yYaeMbIX 3agaya 2. [lpy mocTpoeHUM BHUCSYErO0 MOCTa
JACATSIIEHOCTH pas3ziciioB yepes peuky «Tuxas» v BbIACHEHUHU HAJIC)KHOCTH
MaTeMaTHKH)  TIPH | coopykeHHs, CTYJICHTBI cTporoTpsaa
PCILICHAH CTOJIKHYJIMCh C PELICHUEM CJEeNyIOLIeH 3a1aun:
MPUKIIAIHBIX 3a71a4;
- HaBbIKAMM | Tpoc, MOABEIICHHBIM 3a JBa KOHIA Ha
obobmenns OJIMHAKOBOM  BBICOTE, HUMeeT (opMy IyrH
PE3YILTATOB napabonbl.  PaccrosHue — Mexay — TOUKamu
pelieHus,
PE3Y/IBTATOB KperieHust paBHo 24 M. ['myGuna mporuba Tpoca
06paGoTKN Ha pPacCTOSHMUHU 3 M OT TOUKH KperuieHus paBHa 40
CTATUCTUYECKOTO cM. Ompenenuth TriyOuHy Tmporuda Tpoca
SKCIICPUMCHTA, ocepeanuHe MEXKAY KPEIJICHUSIMU.
- criocobamu
OLCHUBAHUA Bamaua 3. Haiitu paboTy CHIIBI F= (]”' 2, 5)
3HaTIMOCTH 5 Y 5nexTpocTaTHUecKoro MoNs, MO IepeMEIICHHUIO
MPaKTUYECKON M, = (O; 4 2)
NPHTOIHOCTH AIIEKTPUYECKOTO 3apsja U3 TOYKHU
MOy YEHHBIX B TOYKY M, = (4; 7 4)_
pe3yJIbTaToB

. X—CO0SX
lim———
3aganue 4. [lokaxure, yTo mpeaen >~ X+C0SX He
MOET OBbITh BBIYMCIECH MO mHpaBuwity Jlonurans.

Haiiaute 5TOT mpenen Ipyrum crnocoOoM.

3aganue S. 3aBUCUMOCTB IIyTH OT BPEMEHHU IIpU
INPSIMOJIMHENHOM JBMKEHUM TOYKH 3aJaeTCs

1
YpPaBHEHHUEM S = §t3 +2t> -3, re S- myTh B M,

a t Bpemsa B c. Bwlumciaure ee CKOpocTh H
YCKOpEHHE B MOMEHT BpeMeHn { =4cC.

3agauya 6. B mapke arrpaknuronos ropojaa N oauH
N3 OTPE3KOB TPACKTOPHH JABUKCHHA I10€371a B
«AMEpPUKAaHCKUX TOpKax» IMpeICcTaBiIsieT coOou

CHHYCOUJY: S(t) = ASin(a)t + qpo)

— U3BCCTHBIC YHCIIa.

,Tne 4, po 1




CrpyKTypHBII [Inanupyemsle
JJIEMEHT pe3yabTaThl OneHouHble CpeaCcTBa
KOMIIETCHIINH o0yueHus

Onpenenuth yroil HAaKIOHA K  TOPU3OHTY
MOCETUTENs aTTpakiioHa /[. B MOMEHT BpemeHu t1
€ro IBI)KEHUS 110 STOMY OTPE3KY.

3apnanue 7. I[logymaiite, ¢ TOMOIIBIO CPEACTB
KaKoTo pasjelia MaTeMaTHKH MOXKHO pPEIIUTh
CJICIYIOIIYIO 3a/1a4y.

«dns  yOopku cHera Ha yiaumax ropoja
UCTIONIB3YIOTCSl CHEroyOOpo4Hble MamMHbL. OHH
paboTaroT B TEYEHHE CBETIOr0 BPEMEHH CYTOK C 6
70 18 4acoB ¢ MOCTOSHHON CKOpPOCTBIO YOOPKH
caera 400 (m%/u). V3meHenme oObema CHera,
BBIMAJIAIOIIET0 HA YIHWIBI TOpPOAa B TOPOAE B
TCYCHHUEC CYTOK, MOXKHO ONHKUCATb YPAaBHCHUCM

ds

s
£ 120 -5,
dt rae S() — obbeM cHera (B MY),

BBINIABIIETO 3a Bpems t(B wacax), 0<1<24. B
MoMeHT BpeMmenu ! =0 Ha ynaMiax ropoja JeXUT
1000 m® cHera. YCTaHOBHTE COOTBETCTBHE MEXIY
BpeMeHeM t © 00bEMOM CHera, Jeamiero Ha

S() . »

yIUIaX ropoja

CocTaBbTe MaTEMaTHUYECKYIO MOJIENb 3TOM 3a1a4un
U pelure e€.

0) Ilopsanox mnpoBegeHMs NPOMEKYTOYHOM AaTTECTANMH, IOKAa3aTeJM W KPHTECPHH
OLICHMBAHMSA:

[TpoMekyTouHast aTTecTalus MO AUCHHIUIHNHE «MaTeMaTHKa» BKIIIOYaeT TEOPETHUYECKHUE
BOIIPOCHI, TIO3BOJISIOIINE OIICHUTh YPOBEHb YCBOCHHUS 00YUYArOIUMUCS 3HAHUM, ¥ MPAKTUIECKUE
3aJ[aHus, BBISIBIISIONINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHHIM M BJIaICHUM, TPOBOIUTCS B hopMme
3agera (1 cemectp), B hopme 3k3amena (2 cemecTp) u B hopMe 3adeTa ¢ OLeHKoi (3 cemectp).

DK3aMeH 110 JaHHOM TUCHUILINHE MMPOBOAUTCH B YCTHOfI (bOpMC 110 3K3aMCHAIlMOHHBIM 6I/IJ'ICTaM,
KaXXIbIi U3 KOTOPBIX BKJIFOYACT 2 TCOPCTUUCCKHUX BOIIPOCA U Ba IPAKTHUYCCKUX 3aJaHUA.

IToka3zaTenn u KPUTEPHUH OICHUBAHUA JK3aMEHA U 3a4€Ta € OLIEHKOM

— Ha OIEHKY «OTJIMYHO» — OOydYamoommuiics JEMOHCTPUPYET BBICOKUH  YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe U TIIyOOKOe 3HaHME
yu4eOHOTro MaTepualia, CBOOOJHO BBHINOJNHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO OIEpUpYeT
3HAHUSMH, YMEHUSAMH, IPUMEHSET UX B CUTYAIMsIX MOBBIIICHHOMN CI0KHOCTH.



— Ha OIICHKY «XO0POILI0» — 00y4JaloIuiicsl JAEMOHCTPUPYET CPEIHHII YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETCHIIHMIA: OCHOBHBIC 3HAHMSI, yMEHHSI OCBOCHBI, HO JIOMYCKAIOTCS HE3HAYUTEILHBIC OIINOKH,
HETOYHOCTH, 3aTPYJIHCHUS MPU AHATMTUYECKUX OIEpalusix, IMepEeHOCe 3HAHWW UM YMEHHUH Ha
HOBBIC, HECTAH/IAPTHBIE CUTYALIUHU.

— Ha OLICHKY «YAOBJICTBOPHTEJBbHO» — OOYyYaIOIIUNCA JIEMOHCTPUPYET HOPOTOBBIM YPOBEHb
c(OPMHPOBAHHOCTH KOMIETEHIMI: B X0/I¢ KOHTPOJIBHBIX MEPONIPUATHNA JIOITYCKAIOTCS OLIHMOKH,
NPOSIBIIIETCS. OTCYTCTBHE OTICIbHBIX 3HAHWHM, YMEHUH, HABBIKOB, OOYYAIOIIUNACS HCIBITHIBAET
3HAYUTEIIBHBIE 3aTPYJHEHMS IIPU ONEPUPOBAHUM 3HAHUSAMU M YMEHHUSAMH IIPU HUX IIEPEHOCE Ha
HOBBIE CUTYaLlUN.

— Ha OIICHKY «HEYJA0BJETBOPUTEIbLHO»— 00yUaroluiicsa AeMOHCTpUpYeT 3Hanus He Oonee 20%
TEOPETUYECKOTO Marepuala, JOMyCKaeT CyIIeCTBEHHbIC OMIMOKH, HE MOXET II0Ka3aTh
WHTEJUICKTyalIbHbIC HABBIKM PELICHUS MPOCTHIX 33]a4 WJIM HE MOXKET IMOKa3aTh 3HAHUS JaKe Ha
YPOBHE BOCIIPOU3BEICHHS U OOBSICHEHHS HH(OPMAIIHH.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

- JUIA cAaYHM 3a4yeTa oOydaromuiicsi mokassiBaeT chopmupoBaHHOCTh Komrerennun OITK-1 mo
paszmenam 1-ro cemecTpa, T.e. IOKa3bIBa€T COOTBETCTBYIOIIME 3HaHMA (1O KpaifHel mepe, Ha
YPOBHE BOCHPOM3BECHUS U O0BCHEHUS HH()OPMALINH ) U WHTEIUICKTYalIbHbIE HAaBBIKHA PELICHUS
NpeaI0KEeHHBIX B TaOIHILIE 11.7a) 3a1a4;

- 3a4eT He CIaH, €CJIM pPe3yJbTaT 00y4YeHHUs] HE JOCTUTHYT, O0yUaroUIuiicsi He MOXKET MOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBsACHEHUS WHGOpMAIlMU, HE MOXET I[0Ka3aTh
MHTEJJIEKTyallbHbIE HABBIKU PELICHUS MPOCTHIX 3a/1a4.



