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JIMcT akTyajam3anuu padoyeil mporpamMmbl

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmzanuu B 2027 - 2028
yueOHOM rojy Ha 3acenanuu Kadeapsl [IpukinaaHoit MaTeMaTUKU U HHOOPMATUKH

[Iporokonm ot 20 1. Ne

3aB. kadeapoii 10.A. U3Bexos

Pabouas mporpamMma rnepecMoTpeHa, 00Cy>kaeHa 1 ogo0peHa s peanmsaruu B 2028 - 2029
yueOHOM roy Ha 3acefaHuu kadeapsl [IpukianHoil MareMaTuku U HHPOPMATHKU

[Iporokonm ot 20 1. Ne

3aB. kadeapoii 10.A. U3BexoB

Pabouas nporpaMma rnepecMoTpeHa, 00Cy KeHa 1 0100peHa s peau3auu B 2029 - 2030
y4eOHOM roJly Ha 3aceqaHuu kageapsl [IpukiagHoi MaTeMaTUKH U WH()OPMATUKH

IIporokom ot 20 . Ne
3aB. kadeapoii IO.A. 13BekoB

Pabouas nporpaMma rnepecMoTpeHa, 00CyKaeHa U oJg00peHa s peanusaruu B 2030 - 2031
y4eOHOM roJly Ha 3aceqaHuu kadeapsl [IpukiagHoi MaTeMaTUKHN U WH()OPMATUKH

[IpoTrokom ot 20 . Ne

3aB. xadenpoit 10.A. U3BexoB




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

LlemsiMu OCBOEHHSI JUCHHUILUIMHEBI « MaTeMaTnKay SBISIOTCSA: (DOPMUPOBAHHE Y
oOyyJaronuxcs oomenpo(ecCHOHaIbHBIX KOMIICTCHIIUH, BKIFOYAIOIICH 03HAKOMIICHUE
0akajaaBpOB ¢ OCHOBHBIMH MaTEMaTHYSCKHUMH MOHITHAMH, BOCIIUTAHUE BBICOKOM
MaTeMaTHYECKOU KyJIbTYpPbl, 0a3UPYIOIICHCS Ha UCIIOJIb30BaHUN OCHOBHBIX 3aKOHOB
MaTEeMaTHKHU B IIPO(PECCHOHAIBHOMN JACATEIIbHOCTH, IPUBUTHE HABBIKOB COBPEMCEHHBIX BHIOB
MaTeMaTHYECKOr0 MBIIUICHUS, UCII0JIb30BaHUE MATEMATHICCKUX METOJIOB U OCHOB
MaTeMaTHYECKOr0 MOJICITMPOBAHMS B IIPAKTUYCCKOM JACATCIBHOCTH, BEIPAOOTKA Y
OakajgaBpOB YMCHHS IIPOBOJUTH MAaTEMAaTHUCCKHUI aHAIU3 MMPUKIIAIHBIX 3a/1a4 U OBJIAJICHHUC
OCHOBHBIMH aHAJHTHKO-TEOMETPHUUECKUMHU METOJIAMU MCCIIEAOBAHUS TAKUX 3a7ad.

2 MecTo qucuuILUIMHBI (MOYJIsl) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Hucnunnuaa MaTemaTruka BXOAUT B 00s3aTEIBHYIO YacTh Y4eOHOTO IJ1aHa
00pa3oBaTeIbHON TPOTrPaMMBI.

JInst u3ydeHus: AUCIUIUIMHBI HEOOXOAMMbI 3HAHUS (YMEHHMSI, BIIaJICHUS ),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIUILTNH/ TIPAKTHK:

MaremaTrueckue OCHOBbI HHXKEHEPUH

3HanHus (YMEHUS, BIQICHHS ), TOJTYYEHHBIC Y U3YYECHUU JaHHOW TUCIUILTAHBI
OyIyT HEOOXOUMBI I U3YUCHUS] TUCITUILINH/TIPAKTHK:

dusnka

DKOHOMHYECKAsi TPaMOTHOCTb

Mexannka

DJIEKTPOTEXHUKA U DJIEKTPOHUKA

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOLYJIS1) M IJIAHUPYEMble pe3yJIbTaThl 00y4eHH s

B pesynbrare ocBoeHus AMCUUIUIMHBL (Moayssl) «Martemarrka» oOydaromuiics
JOJKEH 00J1a1aTh CIeyOIUMH KOMITETEHIUSMU:

KOI[ HHJUKATOpa I/IH,Z[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMHN

YK-1 CnocobeH ocyniecTBIsATh MOUCK, KPUTUYECKUI aHATIN3 U CUHTE3 UH(OPMALINH,
IPUMEHSITh CUCTEMHBIN MOJIXO /ISl PELIEHUS] TIOCTaBJICHHBIX 33]1a4

YK-1.1 AHanusupyer 3a7ady, BbleNss ee 0a30BbIe COCTAaBIISIIOIINE,
paccMaTpuBaeT U IpeaIaracT BO3MOXKHBIE BAPUAHTHI PEIICHUS
MOCTaBJICHHOMN 3ada4yu, OIICHUBAsA UX JOCTOMHCTBA U HEAOCTAaTKN

YK-1.2 Omnpenensier, UHTEPIIPETUPYET U PAHKUPYET HHPOPMAIIHIO, TPEOyEeMYIO
JUTSL PEIlIeHus] TOCTABIIEHHOM 3a/1a4M; OCYIIECTBIISIET MMOMCK MH(POPMAITUN
110 PA3JIMYHBIM TUIIAM 3aIIPOCOB

YK-1.3 [Ipu 06paboTke nupopmanuu oTinyaer HakTbl OT MHEHH,
WHTEPIPETAINN, OIIEHOK, POPMHPYET COOCTBEHHBIE MHEHUS H
CYXJICHUSI, apT'yMEHTHPYET CBOU BBIBOJBI M TOUKY 3pEHUS




4. CTpyKTypa, 00b€éM U coep:kaHue TUCHUILIHHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 6 3a4eTHBIX eIUHMI] 216 akaja. 4acoB, B TOM

qHuCIIC:

— KOHTakTHas pabota — 150 akan. 4acos:

— ayautopHas — 144 akaj. 4acos;

— BHEAyJUTOpHAs — 6 aKaj. 4acos;

— camocTosTelbHas padoTa — 39,3 akaj. 4acos;
— B (hopme npakTHyecKoi moarotoBku — 0 akas. Jac;
— MOJTOTOBKA K DK3aMeHy — 26,7 aka. Jac

d)opMa arTeCTaluuy - 3a4€T, OK3aMCH

AynutopHas ) =
o KOHTakTHas paboTa E = dopma TeKyIIero
=
N B aKaJ. yacax 3] Bug KOHTPOJISI
Pa3znen/ Tema 3 (8 axan ) En . p Kon
< & © | camocTosTensHOM | ycmeBaeMoCTH U
JUCLUATUINHBI 5 < . | xommerenyu
@) g £ paboTsl TIPOMEKYTOUHOU
Tlek mal. | mpakT. Z'Q aTTeCTaluu
3aH. 3aH. O &
1. JIuneiiHast u BEKTOpHast
anreOpa
- MOATOTOBKA K
1.1 Bexkropsl. Jluneiinbie MPaKTHYECKOMY
oTIepaIiy HaJl BEKTOPAML. 5 5 3aHATHIO, PR, VK-1.1, VK-
IIpssmoyronpHas gexapToBa - TIOATOTOBKA K p 1.2, VK-1.3
CHCTEMa KOOPAUHAT AKP Ne 2
«Bextopb»
- MOATOTOBKA K
2 NPaKTUYECKOMY
1.2 Henuuelinple onepanuu 3aHATHIO
HaJl BEKTOPaMH: CKaJIiI: Eoe COCTaBHeI—;I/Ie - AKP Ne2
PaM: p N «Bexropbi», VK-1.1, VK-
TIPOU3BE/IEHNE, BEKTOPHOE 2 2 y4eOHOH KapThI
- IpOBEpKa 1.2, VK-1.3
MPOU3BE/ICHUE, CMEIIaHHOE «BexTopsI: N
. yueOHO# KapThl
MPOU3BENICHHE JIUHEHHBIE U
HEJIMHEHHBIE
orepanum
Wroro no paszneny 4 4
2. AHanmuTH4ecKas reoMeTpust
2.1 AnanuTtnueckas
- IOATOTOBKA K
TeOMETpPHs Ha TNIOCKOCTH:
NPaKTUYECKOMY
YpaBHeHHE IMHUM Ha
3aHATHIO,
MJIOCKOCTH. Y paBHEHHE - koHcynprammu o | YK-1.1, VK-
o 2 2 2 - BBITTIOJIHEHUE
TIPSIMOM HA TUTOCKOCTH. VT3 Ne2 pemenuto MJI3 Ne2 | 1.2, YK-1.3
OcHOBHBIE 3a]1auH, -
«AHanuTHYeCKas
CBSI3aHHBIC C YpaBHEHHEM
. TeOMETPHS»
MPSMOM Ha TUIOCKOCTH
2
- IOATOTOBKA K
2.2 AnanuTtnueckas [IPAKTUYECKOMY
TeOMETPHsI Ha MJIOCKOCTH: 3aHATHIO
K I/IBLIE BTOPOTO TOPSIKA 2 2 pomomnenme | | KORCYRTamM 10 | YK-1.1, VK-
P P p pewwenuto NJI3 Ne2 1.2, YK-1.3
(OKPYKHOCTB, JLTHUIIC, N3 Ne2
runepboa, napadoina) «AHanuTHYeCKas
TeoMETPHs»
2.3 AHanuTH4eckas 2 2 2 - IOATOTOBKA K - nposepka /13 VK-1.1, YK-




TeOMETPHsI B IPOCTPAHCTBE: MIPAKTUYECKOMY
YpaBHEHHE IIOCKOCTH, 3aHATHIO, No2
OCHOBHBIC 3a1a'H. - BBITIIOJIHEHHE CAHAIHTHICCKAS 12, VK-1.3
VYpaBHEeHHE MpsIMOH B N3 Ne2
TeOMETPHS»
MIPOCTPAHCTBE, OCHOBHBIE «AHanuTHYeCKas
3a/a4u TeOMETPHS»
- MOATOTOBKA K
MIPAKTUYECKOMY
2.4 AHanuTHyeckas ) Ssgigf(ﬁ’m
TEOMETPHSI B IPOCTPAHCTBE: - 3aIIMTa VK-1.1, VK-
Mpe3eHTalnH Ha .
IToBepxHOCTH BTOpPOTO Temy Mpe3eHTann 1.2, YK-1.3
nopsiaka. Meron ceueHui
«IToBepxHOCTH
BTOPOTO
MOPSI/IKa»
HWroro no pazgeny
3. BBezienue B MaTeMaTHYECKHUIA
aHau3
- IOATOTOBKA K
MIPAKTHYECKOMY
3aHATHIO,
3.1 Tlonstue MHOXeECTBA. - BBITIOJIHEHHE
JlelicTBUTENbHBIC YNCIA U N3 Ne3
ux coiictBa. [lonstue «IIpenen. - koHcynpTanuu o | YK-1.1, YK-
OKPECTHOCTH TOYKHU. HenpepsiBHOCTEY, | pemenunto MJ13 Ne3 | 1.2, VK-1.3
Tonstre QyHKIUH. - COCTaBJICHHE
CpoiicTBa QyHKIHUI y4eOHO# KapThl
110 TeMe (KpaTkas
cUCTEeMaTH3aIUs
U3yUYEHHOTO)
3.2 Yucnossle
T10CJIEI0BATEILHOCTH.
IIpenen yncnoBoit
TI0CJIEI0BATEILHOCTH.
Cx0uMOCTh
MOCJIEZI0BATEIbHOCTH. - MOATOTOBKA K
OrpaHu4eHHbIE U NPaKTHYECKOMY
MOHOTOHHBIE 3aHATHIO,
T10CJIEI0BATEILHOCTH. - BBITIOJIHEHHE
IIpocretimme cBoiicTBa N3 Ne3 - KOHCYyIbTaH VK-1.1, VK-
Tpenen. 1o 1.2, VK-1.3
TpeaeiIon . «“'p pemrennto I3 Ne3 ’
MOCJIeZI0BATEILHOCTEH. HenpepbiBHOCTBY,
Yucno e. - cocTaBJIeHHE
IIpenen yHKInYU Ha A3BIKE y4eOHOH KapThl
10CJIEI0BATEILHOCTEH. 10 TeMe
Beckoneuno Gomnbiue,
OECKOHEYHO MaJlble.
CgoiicTBa npenenon
¢ynkmii. OCHOBHBIE BUIBI
HEOTIpeIeTICHHOCTE M
3.3 HenpepbIBHOCTB - IOATOTOBKA K
(hyHKIIMH B TOYKE U Ha AKP Ne3
MHOYECTBE. «IIpenem»,
ApudmeTrndeckue onepanun - BBITIOJIHEHHE
- AKP Ne3
HaJl HEIpepbIBHBIMU N3 Ne3 YK-1.1, VK-
(dyHKIUAMU. «IIpenen. «Ipezem, 1.2, YK-1.3
- 3ammra UJI3 Ne 3
HempepsiBHOCTE HenpepsiBHOCTEY,
3JIEMEHTAPHBIX QYHKIHH. - IOATOTOBKA K
CaoticTBa QyHKIIHA, 3alluTe
HENpPEPbIBHBIX HAa OTPE3KeE. TEOPETUYECKOI




Touku pa3pbiBa U UX

gactu UJI3 Ne3
K1accupuKanus
Uroro no pazneny
4. Iuddepennmanpaoe
ucyucieHne QyHKIUH OTHON
MIEPEMEHHON
CamocrosTenpHas
pabora ¢
JUTEpaTypou —
KOHCIIEKT pazziena
4.1 3amaun, npuBOASIINE K pasil
N «3amaun,
TIOHSATHIO MIPOU3BOIHOIA.
N MIPUBOJAIINE K
Onpenenenue Mpou3BOIHON
MIOHATHIO
(yHKLINY B TOYKE. N
Tinddepermman, ero MIPOU3BOJHOI, - IpOBEpKa
p 2 - IOArOTOBKA K KOHCIIEKTA, YK-1.1, VK-
TEOMETPHUYECKHNA CMBICIT
o npakTuueckoMy | - koHcynprammu o | 1.2, YK-1.3
T'eomerpuueckuit u
o 3aHATHIO, peurenuio /13 Ned
MEXaHUYECKUH CMBICIT
nipousBosHoit. TIpasuna ~ BRIIOMHCHHE
IIEC]J(I)C CHITN 'OBI;,HI/IH " I3 Nod
P P «IIpomsBognas.
TabJIHLIa TPOU3BOIHBIX
Brruncnenuey,
- COCTaBJICHHE
y4eOHOI KapThl
«IIpousBoaHas»
- IOATOTOBKA K
MIPAKTUYECKOMY
3aHATHIO, KOHCYJIbTAlluH 110
4.2 udpdepennupoBanue - BoimoniHeHue | pemenuro M3 Ned,
HESBHO 3a/IaHHBIX, N3 Ned IIposepka 13 Ne4
MapaMeTPUYECKH 3aJaHHBIX «IIponsBonHas. «IIpousBosHas. YK-1.1, VK-
GbyHKIHIH. Brruncnenuey, Brruncnenuey, 1.2, YK-1.3
Jlorapudmuueckoe - COCTaBJICHHE yueOHas KapTa
i bepeHIpoBaHne y4ueOHOH KapTel | (IIPOEKT) IO TeMe —
«IIponzBonHas», 3almra
- MOATOTOBKA K
3amute 1MJ13 Ned
- MIOATOTOBKA K
MIPAKTHYECKOMY
3aHATHIO,
- BBITIOJIHEHHE
N3 Ned - nposepka PI'P Ne
«IIpousBonHas 3 «IIpousBonHas
BBICIIHX BBICIIHX TTOPSIKOB.
4.3 IIponsBoaHbIE U A
e perTHATE BRCIIHX MOPSIKOB. [Ipunoxenus VYK-1.1, VK-
o SJIKIZ)B [Ipunoxenus TIPOU3BOTHOWY, 1.2, YK-1.3
P MIPOU3BOHOI, - yueOHas KapTa
- COCTaBJICHUE (IpoeKT) 1o Teme —
y4eOHOH KapThl 3aluTa
«IIpounsBonHas»,
-MIOATOTOBKA K
KOHTPOJIbHOU
pabore
4.4 OCHOBHBIE TEOPEMBI - IOArOTOBKA K
T depeHIaIbHOro HPaKTUIECKOMY
HCUYHCIIECHHS: TEOPEMBI 3aHATHIO,
®epma, Posus, Jlarpanxka - BBIIIOJIHEHUE
pa, > - [ATPAIDID, - AKP  Ned VK-1.1, VK-
Komm. ®opmyina Telnopa. W3 Ned,
5 «IIpousBonHas» 1.2, VK-1.3
®opmyna Telnopa. - COCTaBJICHUE
IIpumenenne mpon3BOAHBIX y4eOHOH KapThl
[IPY BBIYHUCIIEHUH MIPEIEIIOB. «IIpousBonHas»,

IIpaBuiio

-IIOATOTOBKA K




Jlonurans

AKP Ne4
«IIpom3BomHas)

- IIOATOTOBKA K

MIPAKTUYECKOMY
4.5 UccnenoBanue GyHKIU 3aHSTHIO,
C IIOMOIIBIO - BBIIIOJIHEHHE
g hepeHInaIbHOTO N3 Ned [Ipoepka U3
ucuucienus. [lpusnaku «ITpumenenue No4 «I[TpumeHeHue
3HAKOIIOCTOSHCTBA, MIPOU3BOJIHOM JUISL | TPOU3BOAHOM ISt
BO3pacTaHus U yObIBaHNS, HCCIIeI0BaHUs HCCIIeI0BaHUSA VK-1.1. VK-
BBIITYKJIOCTHA ¥ BOTHYTOCTH 4,8 GbyHKUIMH 1 byHKUUI 1 12 é/I’(-l 3
(hyHKIIUU Ha TIPOMEXKYTKE. MMOCTPOCHHUS MOCTPOCHUS - ’
OKeTpeMyMbl QyHKIUH. rpaduKoBY, rpadHuKoBY,
Haxoxnenre HauMeHbIIeTo - COCTaBJICHUE [IpoBepka yueOHOU
1 HauOOJIbIIETO 3HAYSHUH y4eOHOM KapThI KapThl
(hyHKIIMU Ha 3aMKHYTOM «IIpouzBoHas
TIPOMEKYTKE IIPU IOCTPOCHUH
rpaduka
(QyHKIHN»
HWroro o pazneny 4,8
5. UnTerpanpHoe ncUucieHmne
(yHKIMH OHON NEepEeMEHHBIX
- MOJITOTOBKA K
MIPAKTUYECKOMY
5.1 TlepBooOpazHast 3aHATHIO,
(dynkuus. HeorpeneneHHbIi - BBITIOJTHEHHE
- KOHCYJIbTAIUU IO
UHTETpal ¥ €ro OCHOBHBIE N3 Ne5
cBoiictra. Tabmma 4 | «Heonpenenennpr | PEHEO V3 o5, 1 VK-1.1, VK-
N - npoBepka M]3 1.2, VK-1.3
HEONpPEAEICHHBIX W MHTETpAI, NoS
HMHTErPaJIOB OT OCHOBHBIX - COCTaBJICHHE
JJIEMEHTAPHBIX (DYHKIHI y4eOHOM KapThl
«Meronsl
HWHTETPUPOBAHUS
- MOJITOTOBKA K
MPAKTUYECKOMY
5.2 OCHOBHBIE METO/TBI 3aHATHIO,
ﬁlTerpI/II)OBaHI/I;I: - BLI/}E[%HE’@;IHE: - KOHCYJIbTALIH 110
€TOJIbI o
HenocieL[CTBeﬂﬂoro «HeomnpeneneHHbl pemenmio MJ[3 Nes, | VR-1.1, VK-
N - npoBepka M/13 1.2, VK-1.3
WHTETPUPOBAHUSI. W MHTETpAI, NoS
WuTerpupoBanue 3amMeHoOM - COCTaBJICHHE
MEPEMEHHOMN U 110 YacTsAM yueOHO KapThl
«Metoabl
WHTETPUPOBAHUSD)
- MOJITOTOBKA K
MPAaKTUYECKOMY
3aHATHIO,
- BBIIIOJIHEHHE
VI3 Nes - KOHCYJIBTAIMX IO
pemennio U3 Ne5,
5.3 OcHOBHBIE METO/IbI «HeomnpeneneHust
. o - npoBepka M]3
MHTEIPUPOBAHUS: 2 W UHTErpaim, NoS VYK-1.1, YK-
WNurerpupoBanue - COCTaBJIEHHE - AKP Ne5 1.2, VK-1.3
pannoHaIbHBIX Apobeit yueOHO KapThl N .
«MeTosTr «HeomnpeneneHusplIit
WHTETPUPOBAHUSD) HHTCrpam,
- IOJITOTOBKA K
AKP No5

«Heomnpenenenn




BI HHTErpaID»

- IOAT'OTOBKA K

MIPaKTUIECKOM
5.4 OcHOBHBIE METO/IbI p y
3aHATHIO,
WUHTETPUPOBAHUS: - KOHCYJIbTAIUX 10
- BBITIOJTHEHUE
WuTerpupoBanue pemenuto 13 Ne5,
N3 Ne5
TPUTOHOMETPHUECKUX 2 2 | «Heonpenernentsr | mposepka UMJI3 | VK-1.1, VK-
BBIpa)KEHHH. N P Nos5, 1.2, YK-1.3
i uHTErpa»,
WurerpupoBanue - IpOBEpKa
- COCTaBJICHHUE .
UPPAMOHAIBHBIX N y4eOHOH KapThl
o y4eOHOI KapThl
BBIpKEHHH
«Meroas!
HMHTETPUPOBAHMUS»
5.5 OnpeneneHHbIN
UHTErpall. - MOJITOTOBKA K
3anayua BHIYUCIICHHS MPaKTUYECKOMY
IUTOIIAIA KPUBOJIUHEHHON 3aHATUIO,
Tpaneluyy u APyTue 3a1auy, - BBIMIOJTHEHUE
TIPUBOISIINE K TIOHSATHIO N3 Ne5
OIIpeJIeIIEHHOTO UHTErpaa «Onpenenennslii | KOHCYIILTAIUIN 11O
P rpaja. P pemermo MJ13 Ne5, | VK-1.1, VK-
®opmyna HeroToHa- 2 2 4 HHTErpaj 1 ero
o o - mpoBepka UJI3 1.2, VK-1.3
Jleitonuna. CpoiicTBa TIPUIIOKEHUSD», NoS
OTIpEeJICIIEHHOTO UHTETpaa. - COCTaBJICHHE -
CyuiecTBoBaHHE 2 yueOHO# KapThl
epBOOOpa3HOU «IIpunoxenus
HETIPEepBIBHON (YHKIHUH. OTIpEIeTIEHHOTO
3ameHa mepeMeHHON 1 HWHTETpaIa»
MHTETPUPOBAHUE T10 YACTAM
- OATOTOBKA K
MPAKTUYECKOMY
3aHSTHIO,
7 BRITIOIHCHHE KOHCYJIbTalluH 1O
W13 Nes y
. | permennto NJI3 NeS5,
«OmnpeneneHHbIi
- nposepka MJI3
UHTETPAN U €T0 NoS
TIPUIIOKEHUSDY =
5.6 HecoOcTBeHHBIE p ’ - IpOBEpKa
- VYK-1.1, VK-
HWHTETPAbL: 2 2 6,3 KOHCIIEKTa
CaMOCTOSITEIbHOE . 1.2, VK-1.3
Ipu3Haky CXOAUMOCTH «CpoiicTBa
H3y4yeHue
HEeCOOCTBEHHBIX
JIUTEPATYPHI:
HMHTErpajios.
KOHCIIEKT
N [Ipusnaxu
«CoiicTBa
CXOJIUMOCTH»
HECOOCTBEHHBIX
WHTETPAJIOB.
IIpusnaku
CXOUMOCTH
HWroro no paszneny 12 12 17,3
Hroro 3a cemectp 36 36 34,1 3a4éT
6. IudpepennmanpHoe
ucuucieHne GyHKIUI
HecKobkux nepeMeHHbix (OHIT)
CaMOCTOSITEIIBHOE
H3y4YCHUE
6.1 Tonsitne OHIT. TTpesen Y
JIUTEPATyPHI 1O
u HenpepbiBHOCTH OHII.
o TEeMe: HallMCaHUue - IPOBEPKA YK-1.1, VK-
OcHoBHbIE CBOMCTBa 3 2 2
. KOHCITeKTa KOHCITeKTa 1.2, YK-1.3
(GyHKIMH, HETIPEPHIBHBIX B
. «OcHOBHBIE
3aMKHYTO 001acTi N
CBOIicTBa
(yHKIUH,

HENpEPbIBHBIX B




3aMKHYTOH
00J1acTI»

6.2 YacTHBIE TIPOU3BOIHBIE

- IIOATOTOBKA K

Y TIPOHU3BOHAS 110 MPAKTHIECKOMY )
HAaIpaBIICHHIO. 3aHATHIO, KOHCY B THDOBAHIE
Huddepenuupyemsie - BBIIIOJIHEHHE o ZmeH I/II)}O W3
HKouu. KacarenpHas HJ13 Ne6 p VK-1.1, VK-
Y No6
IUIOCKOCTh ¥ HOpMaJlb K «YactHbIe - O_Be’ <a 1.2, YK-1.3
MIOBEPXHOCTH. MIPOU3BOTHEIEY, anonll){eﬂnpﬂ VI3
T'eomerpuueckuit cMbICT - COCTaBJICHUE o6
muddepennnana. [Tpusnak y4eOHOI KapThl h
JudhepeHIpyeMocTu «DHII»
- MOJITOTOBKA K -
6.3 TIpOH3BOJHAS CITOKHOI MPaKTUYECKOMY | KOHCYJIBTHPOBaHHE
d)l HKPHH YacTHbIC 3aHATHIO, 1o pemenuto UJ13
ngonfBoﬁHLIe " - BBITIOJTHEHHE Neb,
N3 Neb - IpOBEpKa VYK-1.1, VK-
g depeHIraIbl BRICITUX A POBCp >
HOpAIKOB «YacTtHbIe BeImoTHeHUSA V13 1.2, VK-1.3
Tind (bepeﬁuI/IpOBaHI/Ie MPOU3BOHBICY, Neb,
N - COCTaBJICHHUE - IpOBEpKa
HESIBHO 33/IaHHBIX (OyHKITHHA . POBCP
y4eOHOM KapThl y4eOHOM KapThl
«DHIT» «DHIT»
- IOATOTOBKA K
MPAKTHIECKOMY
KOHCYJIETUPOBaHUE
3aHATHIO,
o pemrenunto NJ[3
- BBIIIOJIHEHHE No6
N3 Ne6 o
- IpoBEpKa
«Jxctpemym BbInoHeHus 13
OHII» VK-1.1, VK-
6.4 Oxctpemymsl OHIIT ’ Ne6, y
- COCTaBJICHUE 1.2, YK-1.3
. - IpOBEpKa
y4eOHOU KapThl o
«DHTDy y4eOHOM KapThl
no;lromm’ca K «@HID,
. - AKP No6 «DHII:
AKP Ne6 «DHIT: nibdepermposan
muddepeHurpona A PEHIHP
ne»
HHE»
Hroro no pazuery
7. OOBIKHOBEHHBIC
JuddepeHIaIbHble YpaBHEHUS
7.1 OOBIKHOBEHHBIC HOMFOTORKA K
muddepeHInaIbHbIC . aKineCKOM
YpaBHEHHUS TIEPBOTO p SAHSTIIO y
nopsinka. OCHOBHEBIE BI)IHOJ'IHSI;I/IC
onpezaeneHus. YactHoe u VT3 NeO -
o01iee pereHue. «O 6I)IKHOB€_HHBIC KOHCYJIETUPOBaHUE
HHTerpanbHbie KPUBBIE. Y nepsoro o peuenuto 1/13 VK-1.1. VK
T'eomerpuueckuii cMbIc o HpKa» Ne9, 12 YI& 13
g hepeHInaIbHOTO cocr;a};neﬂ’ne - IpoBepKa - ’
YPaBHEHUS IIEPBOTO N BoinoHenus 13
y4eOHOI KapThl
MOPSAIKA. Y nepBoro No9
Mertons! pemeHust N I;HHH "
muddepeHIHaTbHBIX P I\iCT.O o
YpaBHEHHH MEPBOTO A
HopsKa peuieHus»
- MOJITOTOBKA K -
MPaKTUYECKOMY | KOHCYJIBTHPOBaHHE
3aHSTHIO, o pemrenuto NJ13
7.2 1Y BbICIIUX MOPSIKOB, - BBITIOJTHEHHE Ne9, VK-1.1, VK-
CBOJAIIHUECS K IEPBOMY W3 Ne9 - IpOBEpKa 1.2, YK-1.3
«OOBIKHOBEHHBIC | BbITONHECHHS M]3
Y nepsoro Ne9,
TOPSIIKAY, - 3amuta U3 Ne9,




- COCTaBJICHHE
y4eOHOI KapThl
«J1Y nepBoro
TIOpS/AKA: THITBI U
METOIbI
pemeHus»

- MpOBeEpKa
y4eOHOI KapThl
«1Y nepBoro
HOPSAKA: THIBI U
METOJIbI PEIICHUSD

7.3 Jluneiinble
muddepeHnnaibHbIe

- IOAT'OTOBKA K

YpaBHEHHUS N-TO MOPsAKa. MPaKTUYECKOMY
JIuneitnoe ogqHOpOIHOE 3aHSITHIO,
KOHCYJIbTHPOBaHNE
ypaBHEHHE. - BBITIOJTHEHUE 1o pemenmio M3
dyHgamMeHTaIpHas cucTeMa N3 Ne9 «JIHJY P NeO
pemenuii. OnpenenuTens BBICIIIAX "
Bponckoro. Heonnopoanoe TIOPSI/IKOB C - 1pobepia
p N ) P P BeImoTHeHUSA 13
JIMHEHHOE ypaBHEHHE MOCTOSIHHBIMHU NoO
(JIHAY), Bux obmiero KO3 GUITUCHTaMU " VK-1.1, VK-
- IpOBEpKa
pewmenus. Meton Bapuanuu . Cucrems! IV », N 1.2, VK-1.3
y4eOHOM KapThl
MIPOHU3BOJIBHBIX - COCTaBJICHHE
N «JIHIY BbIcIIHX
MTOCTOSTHHBIX. yueOHO# KapThl
TIOPSIJIKOB C
Kommekcubie unca. «JIHJY BoICIIHX
o MOCTOSIHHBIMU
JluneiiHOe ypaBHEHHE C TIOPSIIKOB C
K03 bHUIUEHTaMU:
MOCTOSIHHBIMH MOCTOSIHHBIMHU
ko3 punmenTamu k03 dunrenTamu MCTOMBI PEIICHHD,
) - AKP No7 «OJ1Y »
XapaKTepucTHYecKoe  METOJIBI
ypaBHeHue. Obuiee peleHus»
penieHue
- IOATOTOBKA K
MPAKTHIECKOMY
3aHATHIO,
- BBITIOJIHEHHE
N3 Ne9 «JIHAY
BBICUIMX
TIOPSIIKOB C
TIOCTOSIHHBIMH
KOHCYJIETUPOBaHUE
ko3 uIIHeHTAME
o pemenuto UJ13
7.4 Metoapb! perieHus . Cucrems! JJY»
cucreM audhepeHIHanbHbIX COCTaBJICHHE N9, YK-L1, VK-
1dep N - IpOBEpKaA 1.2, VK-1.3
ypaBHEeHHUH (2-ro nopsaKa) y4eOHOI KapThl
BeIToTHEHUSA V13
«JIHJY BbICIIHX No9
TIOPSITKOB C e
P - 3amTa U3 Ne9
TIOCTOSIHHBIMH
ko3 pUIIHCHTAME
: METOJIBI
pelieHus.
Crpykrypa
o01ero
peLIeHHsD)
Wroro no pazneny
8. DnemeHTsI TeOpUn
BEPOATHOCTEN
- OJATOTOBKA K
MPAKTHIECKOMY
8.1 DnemeHTHI 3aHATHIO, KOHCY B THDOBALIE YK-1.1, VK-
KOMOHMHATOPHKH - BBIIIOJIHEHHE Y P 1.2, VK-1.3
1o peureHuto J[3
JIOMAIITHETO
3aJaHus
8.2 Ciy4aiinbie coOBITHS. - IOJITOTOBKA K -
OCHOBHBIE MTOHATHS. MPAKTUYECKOMY | KOHCYJIBTHPOBaHHE
AsreGpa COOBITHIA. 3aHATHIO, no pemenuto U113 | YK-1.1, VK-
Knaccuueckoe, - BBITIOJTHEHHE Nel0, 1.2, VK-1.3
TEOMETPHUECKOE U N3 Nel0 - IpOBEpKa
CTaTUCTUYECKOE «Teopus Bomonaenus 13




OIIpeACIICHUS BEPOATHOCTH.

AKcuoMaTHKa TeOpuu BEPOSITHOCTEW» NelO
BEPOATHOCTEN
- IOJITOTOBKA K
MIPAKTUYECKOMY -
8.3 TeopeMbl ClioXKeHUs U 3aHATHIO, KOHCYJIETUPOBaHUE
YMHOKEHH. Y CIIOBHAs - BBITIOJTHEHHE o pemrenuto NJ13
BepoATHOCTE. Dopmyrna N3 Nel0 NelO, VK-1.1. VK
MOJTHOM BEPOSATHOCTH U 2 2 «Teopus - IpoBepKa 12 YI& 13
tdhopmyna baiteca. Cxema BEPOSITHOCTEWY, BhInosHeHus M/13 - ’
Bepnymiu, npubmmxenus -IIOJTOTOBKA K Nel0,
Jlamutaca u [lyaccona AKP Ne§ - npoBepka AKP
«Cryuaiinble Ne§
COOBITHS»
8.4 Ciy4aliHble BeJTMUNHBI.
JlckpeTHble U
. - MOJITOTOBKA K -
HeNpepbIBHbIE CITydaiiHbIe
MPaKTUYECKOMY | KOHCYJbTHPOBaHHE
BEJIMYMHBL. Psn
3aHSITHIO, o perrenuto MJ13
pactipenencHus, GyHKIHs VK-1.1, VK-
ACTIDOICCHIS 1 2 2 - BBITIOJIHEHHE Nel0, 12 VK13
pactip W13 Nel0 - IpoBepKa ““ :
TUIOTHOCTb.
«Teopus seimonHeHus /13
MaremaTHyeckoe 0KUIaHuE o
BEPOSITHOCTE» NelO
U TUCTIePCHsl, HaYaJIbHbIC U
LIEHTPaJIbHBIE MOMEHTHI
- MOJITOTOBKA K -
8.5 UzBecTHbIC MPaKTUYECKOMY | KOHCYJbTHPOBaHHE
pacripeniesieHus ¥ uX 3aHATHIO, o peuenuto 1UJ13 VK-1.1. VK
YUCIIOBBIE XapaKTEPUCTUKH. 2 2 - BBITIOJTHEHHE NelO, 12 YI& 13
HopwmansHoe N3 Nel0 - IpoBepKa - ’
pacrpezeneHue «Teopus BeImonHeHus 1/13
BEPOSITHOCTEI NelO
- MOJITOTOBKA K -
MIPaKTUIECKOM KOHCYJIETUPOBAHUE
8.6 3aKoHBI OONBIINX YUCE. p Y Y p
3aHATHIO, o perrenuto MJ[3
HepasenctBo u Teopema VK-1.1, VK-
.. 1 2 - BBITIOJTHEHHE Nel0,
UYebObimena. LentpanpHas 1.2, VK-1.3
N3 Nel0 - IpoBepKa
rpefesibHas TeopeMa
«Teopus BbInoHeHus 13
BEPOSITHOCTEI NelO
- IOJITOTOBKA K )
8.7 MHoromepHblie KOHCYJIETUPOBAaHUE
N MPAKTUYECKOMY
CiTydaiiHble BEJTMIHHBL. SAHSITIIO o peuenuto 1/13
DYHKINH pacIpeNeIcHHUS, ’ Nel0, VYK-1.1, VK-
. 1 2 - BBITIOJIHEHHE
cBoiictBa. UnciaoBbie W3 Nel0 - IpOBEpKa 1.2, YK-1.3
XapaKTepUCTUKU. DJIEMEHTbI «Teo ;15{ BeInosaHeHus /13
TEOPUU KOPPEISALUN e OﬂTHgCTeﬁ» NelO,
P 3ammra MJ13 NelO
Wroro no paszneny 12 14
9. DneMeHThl MaTeMaTHYECKOU
CTaTUCTHKU
- MOJITOTOBKA K
HDAKTIICCKOM - KOHCYJIbTAIIHH 110
9.1 OcHOBHBIE MOHATHS, p Y pewenuo M3
3aHATHIO,
reHepalibHasi COBOKYITHOCTh Nell,
- BBITIOJIHEHHE
u BeIOOpKa. CTaTucTuyeckue ) ) W3 Nel | -mpoBepka UJI3 | YK-1.1, VK-
OIICHKH [TapaMeTPOB - Nell «IlepBuuHas 1.2, YK-1.3
«IlepBuynas
pacnpeznenerus. ToueuHble obpaboTka
00paboTka
U UHTEPBaJIbHBIE OLICHKU pe3yIbTaToB
pe3yIbTaToB
JKCHEPUMEHTa»
SKCHEPUMEHTa»
9.2 JloBeputenpHbIe - OATOTOBKA K [ - KOHCYIBTALMH IO | yipe 1y yrpe
MHTEPBAJIbI IS IapaMEeTPOB 2 2 MIPAKTUYECKOMY pewenuro M3 12 YI& 13
HOPMaJILHOTO 3aHATHIO, Nel2, - ’




pacupenenenus. [lonstue o
KPHUTEPHAX MPOBEPKU
CTaTHUCTHYECKUX THUIIOTE3

- BBITIOJIHEHHE
N3 Nel2
«YucmoBsie
XapaKTEepUCTUKU
reHEepaJIbHBIX
mapaMeTpoB»

- mpoBepka W3

Nel2 «YwucnoBbie

XapaKTEPUCTUKU
reHEepaJbHBIX
apamMeTpoB)

9.3 Kputnyeckas o65acTsb,

- IOJAr0OTOBKA K

MPaKTHIECKOMY | - KOHCYJbTAIUH MO
YpPOBEHb 3HAYNMOCTH,
MOIIIHOCTS KDHTEPHS 3aHATHIO, pemennto NJI3 Ne9,
Kpurenii ccl))rnaczm 2 1 - BBIIIOJIHEHUE - semonHenune UJ13 | YK-1.1, VK-
PHTCP W3 Nel3 Nel3 «ITpoepka | 1.2, VK-1.3
TTupcoHa I TUIOTE3bI O
«IIpoBepka CTaTHCTHYECKUX
HOPMAJILHOM
CTaTHCTHYECKUX THIIOTE3»
pacnpenencHun
THIIOTE3»
- MOJITOTOBKA K
NPaKTUIECKOMY
- KOHCYJIbTalluH 0
9.4 OyHKIMOHATBHAS 3aHATHIO,
pemrenuto U3
3aBHCUMOCTb U perpeccusi. - BBIMIOJTHEHUE
Nel0,
Kpussie perpeccum. N3 Nel4
~ - BemostHeHue M/13
Br16opounblit KOAQPUITUEHT «BrisicHeHUE VK-1.1, VK-
2 1 5,2 . | Nel4 «Bsisicuenue
koppemsiun. Onpenenenne KOPPEJSIITMOHHON . 1.2, VK-1.3
- KOpPPEJSIIMOHHOM
napameTpoB JIMHEHHOU 3aBUCUMOCTH
3aBUCHMOCTH
perpeccuy MeToA0M HU3MEPHUMBIX
H3MEPHUMBIX
HAUMEHBIIUX KBaIPATOB NPU3HAKOB
. MIPU3HAKOBY
reHepaIbHOM
COBOKYITHOCTH
HWroro no pazneny 8 6 5,2
Hrtoro 3a cemecTp 36 36 52 9K3aMeH
Hroro no aucuuruivHe 72 72 39,3 3a4eT, IK3aMEH




5 Ob6pa3oBaTesibHbIEe TEXHOJIOTHH

Peanuzaius KOMIETEHTHOCTHOTO MOJIX0a MPeAyCMaTpUBaeT UCIOIb30BaHUE B
y4eOHOM MPOLIECCe AKTUBHBIX M MHTEPAKTUBHBIX ()OPM IIPOBEJCHHUS 3aHATHI B COUETaHUU C
BHEAyIUTOPHOMN paboTOi ¢ 1eNbio (OPMUPOBAHUS U PA3BUTHSI MPOPECCUOHAIBHBIX HABBIKOB
oOyuatomuxcs. Cornacho 1. 34 [lopsiaka opraHu3alvy U OCyIIECTBICHUS A€ATeIbHOCTH O
o0Opa3oBaTenbHBIM IIPOrpaMMaM OakanaBpuaTa BICIIET0 00pa3oBaHus (YTB. IPUKA30M
MOwuH P® ot 05.04.2017 1. Ne 301), mpu ipoBeieHUH YUCOHBIX 3aHATHH 00€CTICUNBACTCS
pa3BUTHE y 00yYarOIIUXCS HABBIKOB KOMaHIHON PaOOThI, MEKIMUYHOCTHON KOMMYHUKAIIUH,
MPUHSATHS PEIICHUH, JINJIEPCKUX Ka4eCTB, B TOM YHUCIIE C YYETOM PETHOHAIBHBIX
0COOEHHOCTEH MpodeccuoHaNbHOMN AEATEeIbHOCTH BBIITYCKHUKOB U TOTPEOHOCTEMH
paboToaaTeei.

Bri6upast Ty nin UHYIO TEXHOJIOTHIO paboThI ¢ 00yUYaIOIMMUCS, HEOOX0IUMO UMETh
B BUJLy, YTO HanOobIero agp¢dekra oT ee NPUMEHEHUSI MOKHO JIOCTUYb, €CITU YUYUTHIBAThH
e o0pazoBaHus, Ha pealn3alliio KOTOPhIX JOJHKHA OBITh HAIIpaBlieHa H30upaemMas
TEXHOJIOTHS, CO-JIEPKaHue, KOTOPOE MPEACTOUT MePeIaTh 00yUaIOIMUMCS C €€ IOMOIIIBIO, a
TaK>Xe yCIIOBHS, B KOTOPBIX OHA OyIeT UCTIOIb30BAThCSI.

B nameii paboTe MbI HCIIOIB3YEM CIICTYIOIICE.

1. TpaguimonHsie 00pa3oBaTeNbHbIE TeXHOJIOTHU. Opranu3aiys 00pa3oBaTeIbHOTO
rpoiiecca, MpeanoiaracT IpsIMyr0 TPAHCIIAIUIO 3HAHUM OT MPEToaBaTess K CTyACHTY
(IpenMyIIEeCTBEHHO HAa OCHOBE OOBSICHUTEILHO-HUTFOCTPATUBHBIX METOJIOB OOYUICHHS).
VYyebHas AeSITEIBHOCTD CTYACHTa HOCUT B TAKUX YCJIOBHSX, KaK MPaBUIIO, PEMPOYKTUBHBIN
XapakTep.

®DopMbl yUeOHBIX 3aHATHH:

- “H(OPMALIMOHHAA JIEKIIHS — ITOCJIeI0BATEIbHOE U3JI0KEHUE MaTepuraa B
JTUCIUILTMHAPHOH JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIIECTBEHHO BepOATLHBIMH CPEJICTBAMHU.

- MPAKTHUYECKOE 3aHATHE, TTOCBSIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB
10 TIPEITIO)KEHHOMY QJITOPUTMY .

2. Texnosoruu npoekTHOro o0yueHnus. OOpa3oBaTeNbHBIN MPOIIECC TOCTPOCH B
COOTBETCTBHUH C AJITOPUTMOM TMTOATATHOTO PELIECHUs TPOOJIEMHOM 3a]a4K WIIA BBITTOJTHEHHS
y4yeOHoro 3amaanus. [IpoekT npeanoiaraeT COBMECTHYIO yueOHO-TI03HABATEIbHYIO
NeSTeILHOCTh TPYMIIBI CTYICHTOB, HAIIPABJICHHYIO HA BHIPA0OOTKY KOHIIETIIIUU, YCTAHOBJICHHUE
nenen u 3a1a4, GopMyIHPOBKY 0KHIAEMBIX PE3YyJIbTaTOB, ONMPEIEICHUE PUHIIUIIOB U
METOMK PEIICHHS TTOCTABIICH-HBIX 3a/a4, TUIAHUPOBAHKUE X0/1a PaOOThI, MOUCK JOCTYHBIX U
ONTUMAJIBHBIX PECYPCOB, MOATAMTHYIO PEATU3AIUIO TIJIaHa PAOOTHI, MPE3CHTAINIO
pe3yapTaToOB pabOThI, UX OCMBICIICHUE U pediiekcuto. [IpumeHnseTcs B OCHOBHOM IS
nepexo/ia KOMIIETEHIIMM Ha YPOBEHb BIIA/ICHHS.

OcCHOBHBIE TUTIBI IPUMEHSIEMBIX HAMHU B 00pa30BaTEeIbHON EATETLHOCTH MPOEKTOB:

HccnenoBatenbCkuii MPOeKT — CTPYKTypa NpubImxKeHa K popmMaTy HayqyHOTO
HCCIe0BaHM (JI0Ka3aTENhCTBO AKTyAIbHOCTH TEMBI, OTIPEACIICHNE HAYYHOU MPOOIIEMBI,
npeaMeTa U 00bEKTa UCCIEA0OBaHMS, IEJICH U 3a/1a4, METOJI0OB, ICTOYHUKOB, BBIIBIDKCHHIE
THUTIOTE3bI, 0000IIIEHNEe PEe3yIbTaTOB, BEIBOBI, 0003HAUYCHHE HOBBIX Mpo0OieM). PesynpraTom
SIBJISIETCS] yueOHast KapTa Mo MOJIYJIIO HaIllel 00pa3oBaTeIbHOM MPOTPaMMBI.

TBOpYECKUI TPOEKT, MPEANOIATAIOMIAN B OTIIMYHE OT NPEIbIAYIIETr0, KOHEUHbIN
MPOAYKT B CIEAYIONIMX BAPUAHTAX — ra3eTa K HCTOPUUECKH 3HAYMMOMY
«MaTeMaTHIECKOMY» COOBITHIO (Tpa3aHuK uncia «[luy u T.11.); «MaremMaTruaeckas»
OTKpBITKA (CBOETO poja yueOHas KapTa, TOJIbKO HehopMaTbHO, KpacOYHO 0(OPMIICHHAS;
BHUJIEOPOJUK «l Haydy Bac pemarh ...» U T.II.

HubopMalinoHHBIN TPOEKT — y4eOHO-T03HABATEIbHAS JESTEILHOCTD C SIPKO
BBIPKEHHOW ABPUCTUYECKOM HAMPABICHHOCTHIO (MIOUCK, OTOOP M CHUCTEMaTH3aIlUs
nH(OPMAIIUY O KAKOM-TO 0OBEKTE, 03HAKOMJICHHE YYACTHIUKOB MPOEKTA C ITOU
nH(popMaLuel, ee aHaIu3 U 0000IIICHHE W, HAKOHEII, TPE3CHTALIHS I10 TPAKTHYECKOMY
IIPUJIOKEHUIO).



4. UudopmanimioHHO-KOMMYHUKallMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH.
Opranu3anys 00pa3zoBaTeNbHOTO MpoIecca C MPUMEHEHUEM CIIeHUaTU3UPOBAHHBIX
MIPOrPaMMHBIX CPeJl U TEXHUYECKUX CPEJCTB paboThl ¢ nH(popManuen (MHPOPMAITIOHHYIO
cpeny yauBepcuteta MOOJIYC MOODLE).

6 YueOHO-MeTOoaHYeCKOe o0eceyeHne cCaMOCTOATEIbHOI padoThl 00y4aloImMuXCcs

[IpencraBneno B npuiioxeHuu 1.

7 OueHO4YHbIE CPEICTBA VISl IPOBEeHUsI IPOMEKYTOYHOM aTTeCTAIlUN
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHO-MeTONMUYEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHe QU CHMILTUHBI

a) OcHoBHas JIuTepaTrypa:

1. [Hunayes, B. C. Boiciiast marematuka: yueonuk / B. C. lllunaues. — Mockaa :

NHOPA-M, 2024. — 479 c¢. — (Bsiciee obpazoBanue). — DOI 10.12737/5394. -
ISBN 978-5-16-010072-2. - Tekct : anekTpoHHbii. - URL:
https://znanium.ru/catalog/product/2085943 (mata obpamienus: 05.03.2026). — Pexxum goctyrma:
IO TOIHCKE.

2. Matemaruka : yueOHoe nocobue / F0. M. Jlanunos, JI. H. XKypbenko, I'. A.

Hukonosa [u ap.] ; mox pex. JI. H. XKyp6enko, I'. A. HukonoBoii. — Mockaa :
NH®PA-M,2022. — 496 c. — (Briciiee oopazoBanue: bakanaspuar). - [ISBN 978-5-16-010118-
7. -Tekcrt : anekTponHbIi. - URL: https://znanium.ru/catalog/product/1818645
(mara obpamenus: 05.03.2026). — Pexxum ocTyImia: 1mo moamnuckKe.

0) lonosiHuTeILHAS JINTEPATypa:

1. MaremaTka B mpumepax M 3agadax: yueOHoe mocobue / O.M. [ertsapesa, JI.H.
XKyp6enko, I'.A. Hukonosa [u ap.]. — MockBa: UHOPA-M, 2021. — 372 c. — (Bsiciiee
obOpazoBanue: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcr: snextponHbid. - URL:
https://znanium.ru/catalog/product/1588756 (mara oOpamenus: 05.03.2026). — Pexum
JOCTYTIA: 10 MOATMHKCKE.

2. ®uxtenronsl], I'. M. OcHOBBI MaTeMaTuuyeckoro ananuza. Yacth 1: ydeOHUK s
By30B / I'. M. ®uxrtenronbn. — 18-e uzg., crep. — Cankr-IlerepOypr: JIanp, 2026. — 448 ¢. —
ISBN 978-5-507-55976-3. — Texkct: 5aekTpoHHBIH / JlaHb: 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/512293  (mata obpamenus: 05.03.2026). —
Pexxum moctyma: A aBTOpU3. MOJIB30BATENCH.

3. @uxrenronsil, I. M. OcHOBbI MaTeMaTudyeckoro aHaiu3a. Yactp 2: yuyeOHHMK A
By30B / I'. M. ®uxrtenronbn. — 16-e uza., crep. — Cankr-IlerepOypr: Jlanb, 2025. — 464 c. —
ISBN 978-5-507-50836-5. — TexkcT: aseKkTpoHHBIN // JlaHb: 3IEKTPOHHO-OMOIMOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/473315 (mata oGpamenus: 05.03.2026). —
Pexxum mocTyma: st aBTOpH3. TOIB30BaTENICH.

4. llunaues, B. C. 3agaunnk 1o BBICIIEH MaTeMaTUKe: yaeOHoe mocooue /

B. C. llumaueB. — 10-¢ u3n., crep. — Mocka: UHOPA-M, 2024. — 304 c. — (Bricmiee
obpaszoBanme). - ISBN 978-5-16-010071-5. - Tekcr: onexkrpoHHbsii. - URL:
https://znanium.ru/catalog/product/2124772 (nata obpamienus: 05.03.2026). — Pexxum goctyma:
IO TIOJIITHCKE.



https://znanium.ru/catalog/product/2085943
https://znanium.ru/catalog/product/1818645
https://znanium.ru/catalog/product/1588756
https://e.lanbook.com/book/512293
https://e.lanbook.com/book/473315
https://znanium.ru/catalog/product/2124772

B) MeToauvecKkue yKazaHus:

. Axmanona 3. C. Jluneiinas anre6pa: marpuisl, onpeaenutenu, CJIAY: yuebHoe
nocobue / 3. C. Akmanosa; MI'TY. - Maruutoropck: MI'TY, 2016. - 1 snekTpoH. onr.
muck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20314?idb=db0109 (nara
obparmienus: 05.03.2026) . - TekcT: 2JIEKTPOHHBIH.

. AxmanoBa 3. C. BekropHas anrebpa: yue6Hoe mocooue / 3. C. AxkmanoBa; MI'TY. -
Marnautoropck: MI'TY, 2016. - 1 »snekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20313?1db=db0109 (nmara
oOpatuenusi: 05.03.2026). - TekcT: 31EKTPOHHBIN.

. Axmanona 3. C. AHanutnueckas reometpusi: yaueonoe nocooue / 3. C. Akmanoa; MI'TVY.
- Maruauroropck: MI'TY, 2016. - 1 snekrtpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20312?1db=db0109 (mara
obparmenus: 05.03.2026). - TekcT: 3IEKTPOHHBIN.

. AxmanoBa 3. C. HeonpeieneHHbII HHTErpajl: OT TEOPHUH K MPaKTUKE: yueOHOoe mocodue /
3. C. AkmanoBa; MI'TY. - Marautoropck: MI'TY, 2015. - 1 sanextpon. ont. auck (CD-
ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/325 (mata
obparmenust: 05.03.2026). - TekcT: 3IEKTPOHHBIH.

. AnucumoB A. JI. TuddepeHnmanpHoe ucYUCIIeHWE (YHKIMU OJHOW IEPEMEHHOM:
yaeOHoe mocodue / A. JI. Auucumos, JI. A. I'padesa, E. M. I'yruna; A. JI. Aaucumos, J1.
A. I'paueBa, E. M. I'yruna; MI'TVY. - Marautoropck: MI'TVY, 2018. - 1 a5ekTpoH. omrT.
muck (CD-ROM). - URL: https://host.megaprolib.net/MP0O109/Download/MObject/2242
(mata obpamenus: 05.03.2026). - TekcT: IMEKTPOHHBIN.

. Baxpymesa . A. CO0pHUK NpUKIaIHBIX 3a4ady MO BbICIIeH MmaremaTuke. Yactp 2:
npaktukyMm / U. A. BaxpymeBa; Marautoropckuii roc. Texuuueckuit yH-T um. I'. WM.
Hocoga. - Marauroropck: MI'TY um. I'. UI. Hocoga, 2022. - 1 CD-ROM. - 3arux. ¢ Tutyi.
skpana. - URL: https:/host.megaprolib.net/MPO109/Download/MObject/3188 (nmarta
obparmienus: 05.03.2026). - ISBN 978-5-9967-2369-0. - TekcT: 3JIeKTpOHHBIH.

. BaxpymeBa M. A. ®OyHKIUU HECKOJBKUX MEpeMEHHbIX: yueOHoe mocobue / U. A.

Baxpymesa, 1. A. Makcumenko; M. A. Baxpymesa, 1. A. Makcumenko; MI'TVY. -
Marsnuroropck: MITY, 2017. - 63 C. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2052 (mara oOpareHus:
05.03.2026). - TekcT: HEMOCPEACTBEHHBIM.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenune

Haumenosanue .

10 Ne moroBopa Cpok aeiCTBUS JIUIICH3UH
7Zip cB000IHO pacnpocTpansemoe [10 6ecCpovHO
Bpaysep Mozilla
Firefox cB00OOIHO pacnpocTpansemoe [10 OeccpovHO
Bpaysep Yandex |[cBobGomHo pactnpoctpansemoe 110 OeccpouHo



https://host.megaprolib.net/MP0109/Download/ToView/20314?idb=db0109
https://host.megaprolib.net/MP0109/Download/ToView/20313?idb=db0109
https://host.megaprolib.net/MP0109/Download/ToView/20312?idb=db0109
https://host.megaprolib.net/MP0109/Download/MObject/325
https://host.megaprolib.net/MP0109/Download/MObject/2242
https://host.megaprolib.net/MP0109/Download/MObject/3188
https://host.megaprolib.net/MP0109/Download/MObject/2052

| FAR Manager | cB00OTHO pacnpocTpansemoe [10 OecCpoYHO

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

Hassanue kypca CchUIKa

HanmonansHas nHGpOpMaOHHO-aHAIUTHYSCKAS URL:
cucrtema — Poccuiickuii MHIEKC HaydyHOTro muTUpoBanus | https://elibrary.ru/
(PMIHLL)

DnekTpoHHas 6a3a nepuoanydeckux u3gaanuii OO0 https://eivis.ru/
«BHUC»

9 MaTtepuajibHO-TEXHHYECKOE o0ecreyeHue TUCHUIINHbI (MOIYJIs1)

MartepuanbHO-TEXHHUECKOE 00eCTIeueHUE TUCITUTUTMHBI BKITIOYACT:

VY4eOHbIe ayTUTOPUH JJIs TPOBEACHUS 3aHITHH JIGKITMOHHOTO THUMa Jlocka,
MYJIbTUMEIUNHBIC CPEACTBA XPAHCHHUSI, IEpElaull | MPECTaBIeHUs HHPOpMaIuu

YueOHbIe ayAUTOPUH IS IPOBEACHUS MMPAKTUUECKHUX 3aHATHH, TPYNIIOBBIX U
WHJIMBHIYATbHBIX KOHCYJIBTAIMI, TEKYIIETO KOHTPOJISI M IIPOMEXYTOYHOMN aTTeCTAIIMH
Jlocka, MyJIbTUMETUUHBIN TPOEKTOP, IKPAH

Komruiekc MeToauyeckux pazpaboTok (pa3gaTouyHOro MaTeprana U METOIUIECKUX
yKa3aHUH) M\WJIM KOMIUIEKC TECTOBBIX 3aJlaHUM JUIsl TIOJITOTOBKH M TIPOBEICHUS
MIPOMEKYTOYHBIX M PYOCIKHBIX KOHTPOJICH

[TomereHus 111 CaMOCTOSATEIBHOM paboThl yuamuxcsi [lepcoHabHBIC
KoMItbroTephI ¢ make-ToM MSOffice, BbIxogom B THTEpHET | € IOCTYIIOM B 3JICKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BATEIBHYIO CPEly YHHBEPCUTETA

[Tomerenue a1 XpaHeHUS U TPOQUIAKTHIECKOTO 00CTYKUBAHUS y4eOHOTO
obopynoBanus Illkadsl 118 XpaHeHHUs Yy4eOHO-METOAMYECKON IOKYMEHTAIlUH, Y4€OHOTO
000pyI0BaHUs U Y4eOHO-HATJISIAHBIX TOCOOU


https://elibrary.ru/
https://eivis.ru/

Hpuioxenne 1
Y4eOHO-MeTOoANYECKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4aromuxcs

[To mucunmnze «MaTemaTuka» npeyCMOTpEHA ayJUTOPHAs U BHEAY AUTOPHAs
caMmocCTosTeNbHas paboTa 00y4JaroIIMXCsl.

AynuTopHas cCaMOCTOSATENbHAS pabdoTa CTYICHTOB MPEAIOJIAraeT pelieHue KOHTPOJIBHBIX 3a/1a4
Ha MPaKTUYECKUX 3aHATHSIX.

Ilpumepnuie ayoumopnuvie konmpovhuie paoomul (AKP):

AKP Ne2 «Bexkmopuv»

1. IocrpoiiTe Ha MIOCKOCTU BEKTOPHl ¢ = (4"_1), b=(-2:5) , 67 (1,2 ) Haiiaute nx

mHeiiHyo KoMOuHamo 24 +b+3¢ a) reomerpruecku, 6) aHATHTHYECKN.
5 a=(21-3) b=(-4072) c=(11-2)

>

. Hatignre:

a) UTMHY BeKTopa ¢, ero HampaBIAOIINE KOCUHYCHI, OpT BeKTopa ¢ ;
6 ab. ac. b la+2c)(a-sb)
B) ;le_)’ 5><E, Bxg’ (c_1+22)><(3c_z—55)
y abe, la+2c)pa—sb)e—2b)

3 a=(;4-3) b=(3-25) c=(3-4;2)

b 9

3

b

. HaiiiuTe momans napauienorpamma,
IIOCTPOEHHOT0 Ha BekTopax 4 T 2b y ¢=3b y guuner ero CTOpOH.

4. TIpoBephbTe, SIBISIOTCS JIM BEKTOPhl ¢ ~ (1"1"3), b= (3"0"_2), c=(-1173)

KOMIIJIaHApHBIMHU.

5. Haiigute (3a +ch —ZaXb _50), ecrm @bc=35,
AKP Ne3 «Ilpedenvin

Breraucnuts IMpEacibl:

3 2 _ _ _
1 Lim> +3x" +2x > lim (x 71(x 23)()6 4)
x¥>=2 XZ—X—6 n—»® Sx"—=x"+11
x’ x’ 1gm
3. lim ——- 4. lim
ool 2x° -1 2x+1 =2 (x+2)
1 L
5. linol(l —4x)3* 6. linolxcthx 7. lirln0 3+

8. MccnenoBars Ha HENPEPHIBHOCTD

x—3ecu x<(

f(x):{

5F eciu x>0

AKP Ne4 «Ilpouseoonany

1. HaiiguTe nepByto MpOU3BOAHYIO OT (YHKUIHUIA:



a) x—m, 6) y:x-cos3x, B) yzw—5-10g2x+3
y =arccos5t + 7, X+ 2x+l

3
n Y= 5 2arctg(4x2 + 3x)
2. CocraBbTe ypaBHEHHS KAcaTeNbHOM K kpuBoii XV =4 B Touke X, = 1.

3. Bounciure npubmmkenno ¥ =Vx’ +8  mpu x = 1,09,

. _cos4x -1
4.  Boluucaure mpeen no npaswiy Jonurans lim

Hom'

AKP Ne5 «Heonpeoenennulit unmezpa»

. HaiiTu Heonpenen€HHbIE HHTETPAJIBI:

2
a) Ix +5xx2\/;+2dx,6) J.sin(3x+l)dx,B) jsinxe“’”dx,r) J.%dx,

) J. de,e) .[ xsin(2x)dx , x) Ixarcsinxdx,:«;) I

Vx? —6x+13

AKP No6 «@HII: oughchepenyuposanueyn

x—1
x> +1

x=3
dx,I/I) Imd)&f

In(x” )

Jy-x
v

1+ x?

1. Haiitu u noctpouts 06s1acTh onpeaenaeHnus QyHKIUN Z =

2. HaiiTi yacTHBIe IPOU3BOHBIE QYHKLNU Z = X -arctg

v < 2 2 .
3. Haiitu npou3BoIHYIO CIOKHON QyHKIMK z=X"y—y X, TAe X=ucosv; y=usinv.

. 0z 0z . z 2
4. Haiiti nmpou3BoaAHbBIE ™ 51 P» HesiBHOU QyHKIuU e~ —x”ysinxyz=0.
X Y
2

5. Haiiti skcTpeMyM (GyHKIHH IBYX mepeMeHHbIX z =4(x—y)—x" —°.
AKP No7 «Obviknosennble oughhepenyuanvhole ypasnenusn»

1. Haiitn o6mmii mHTETpast niau odiiee pemenne qudepeHmanTbHOro ypaBHEHUS IEPBOTO

nopsiaka (B mpumepe 0) pemuts 3anady Komm):
a) 20xdx—3ydy=3x"ydy—5xy’dx,

6){)}’ — yCcosx = sin2x.
y(0)=-1

2. Haiitu o6miee pemenue auddepeHnaaTbHOrO ypaBHEHUS



a) y'"'+2y"-3y" =(8x+6)e",
6) ¥ -4y +4y=e""(cosx+3sinx).
AKP Ne8«Cnyuaitnvie coovtmus»

1. Ilo mumieHu Tpou3BOAMTCS TpHU BhIcTpena. PaccmarpuBatorcest coositus A, B, C — nomananue

IIPH TIEPBOM, BTOPOM M TPETHEM BBICTpeiax. UTo 03HAYAOT COOBITHS A+B+C,AB+C ?
. B ypue 12 mapoB. Cpeau 3tux mapoB 3 Genbix 1 9 uepHbix. KakoBa BeposSTHOCTh TOTO, YTO
Hay a4y BBIHYTHIN IIap OKa)KeTcs OenpiM?

3. B pagmoctynuu tpu mukpodoHa. s Kaxa0ro u3 mepBhIX ABYX MHUKPO(OHOB BEPOSTHOCTH
TOr0, 4TO OH BKJIKOYEH B JaHHbIM MoMeHT, paBHa 0,45, a mis tperbero — 0,9. Haittu
BEPOSITHOCTH TOTO, YTO B JIAaHHBIA MOMEHT BKJIFOUEHBI 2 MUKPO(JOHA.

4. B nponaxe uMeroTCs Oeble 1 KOPUYHEBBIC SMIa B COOTHOIICHHUH 2:3, MPUYEM IPOU3BOJICTBO
60% O6enbix u 71% KOPUYHEBBIX SUI JATHPYETCS THEM, IPEIIICCTBYIONIUM JHIO TIPOJAKH, a
ocTajJbHbIC fiilla JAaTHPYIOTCS Oosnee paHHMMH uuciamu. [lokymaTtens 3aka3bIBaeT sifia,
JATUPYEMbIEe JTHEM, MPEIIISCTBYIONIMM JHIO MPOJAKU, HE3aBUCUMO OT uX IBera. Kakosa
BEPOATHOCTH TOTO, UTO MY MPOAATYT PEIIETKY OEbIX SHIL?

5. Tenmedonnas cerb yupexaeHus obcmyxkuBaer 200 abOHEHTOB. BeposTHOCTH TOTO, YTO B
TE€YEHHE MUHYThI BHYTPH 3TOI CETH KTO-TO KOMY-TO ITO3BOHUT, paBHa 0,7. KakoBa BeposTHOCTD
TOTO, YTO B T€UEHHWE MHUHYTHI OyaeT 5 3BOHKOB? KakoBa BEpOSTHOCTH TOTO, YTO B T€UCHUE
MUHYTHI Oyzaer He Ooinee 5 3BoHKOB? HaifTu HamBeposiTHeillee 4uciao 3BOHKOB B TEUCHUE
MUHYTHI.

N

Ilpumepnvie unousudyanvnvie oomauwinue 3aoanusn (U/]3):

H/[3 Ne2 «Ananumuueckan zeomempusn

—

B kaxoif Touke npsimasi, mpoxoasiias uepe3 Touku A(3,-2) u B(-1,2), mepecekaet ock Oy.
Haiitu paccrosaue Mexay npsambiMu 4x-3y-7=0 u 4x-3y+3=0.

HanucaTh kaHOHMYECKHE U TapaMEeTPUUECKUe YPaBHEHUS IPSMOMA, MPOXOIAIIeH uepes
toukn M(2,1,-1) u K(3,3,-1).

ITpoBectu npsAmyto yepes Touky A(2,0,-1) nepneHuKyIspHO MI0ckocTh 3x+4y-z+4=0.
[TpoBecTu miiockocTh yepes Touky A(2,0,-1) mapannensbHo miockoctu 3x+4y-z+4=0.
[TpoBectu miockocth uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

Jloka3aTp, 4TO MpsIMbIE B3aUMHO MEPIIEHIUKYIISPHBI:

x y=2 z 3x+y—-5z+1=0,

1 B {2x+3y—82+3=0.

W N

Nk

-2 3
8. Jloka3arb, 4TO IpsMbIE MapaJIEIbHBbIL:
x+2 y-1 =z x+y-z=0

—u .
3 -2 1 x—y-5z-8=0

9. Haiitu yron mexmy nmpsmMoii, mpoxossiieit uepe3 Touky A(-1,0,-5) u Touky B(1,2,0), u
IJIOCKOCTHIO X-3y+z+5=0.
10. OnpenenuTs T Y OCTPOUTH JTUHUIO:

a) x> —9y° +2x+18y+73=0;

6) 2x> +3y° —4x+6y-7=0;



B) y°—4x—-2y-3=0.

H/[3 Ne3 «Ilpeoen. Henpepovienocmau)

1. Haiitu ipenenbl GyHKIINN:
2 +x*+5 . x-3x-2

2

. Ax+1-2 . 1-cosdx
lim ;D lim—;

lim im ; ——; lim ;
sool x?—x =2 w3 Jx_2 -1 0 2x-tgx

oo 3x7 —x+1

x 1
) . (2x-1 . —+7 . In(1+2x
lim x-(vVx*> +1-x); lim| ; lim(1-4x)3 llm(—).
X—>+00 x>0\ 2x 41 x—0 x—0 e3x —1
2. HccenoBaTh Ha HENPEPHIBHOCTD, HAMTH TOYKH paspbiBa, CACIaTh YEPTEK:
x+4, x<-1,

y=43"; y={x>+2, —1<x<],
2x, x>1.

HJ[3 Ned «Ilpouseoonasn»
Haxootcoenue npou3zeoonoit
1. Haiitn nmpousBogHbIe B qu(depeHIraibl IepBoro NopsiaKa

1 _Tcos x
Y S5x+1 ’

2) y=(2+5x)" =3cos7Tx,

3)y= g —4x-arcsinx,

tgx

4) y=(cosx)*.

2. Haiitu npon3BoaHyto GpyHKINH, 3aJaHHON HESIBHO

e’ —5xe’ —2xy+11=0.

3.Haiitu mpousBoaHyI0 QyHKINH, 3aJaHHON MapaMeTPUIECKH
x =3cost -5,
y=4t +5.

4. HaiiTu mpou3BOHbIE EPBOT0 MOPsAAKA GYHKIIIU y=Xx'e

Ilpouszeoonasa evicuiux nopsaokos. Illpunoxcenus npouszeoonoi

d2y

. dy . x=3t—1t,
1. Haiimure — wu —- ¢dyHKImii: a)
dx dx

6) y=5".
y=31%

o 2 o
2. a) Hanumnre ypaBHeHHe KacaTenbHOM K mapabone =X~ —4x + 2 B Touke ¢ abeuuccoit

x, = 0. ITocrpoiite rpaduk 1 KacaTenbHyIO.



6) Hanuiure ypaBHeHue KacaTenbHOM K KpuBoit x° + 3> —4x+2y—164=0 B ee Touke C

koopaunaramu (7; 11). IloctpoiiTe KpuBYIO U €€ KacaTeabHYIO.

3. HafII[I/ITe HauOoJIbIIIEE M HANMEHbIIIEE 3HAYECHUS (bYHKI_II/II/I Ha 3aJIaHHOM OTPE3KE

f(x)=2x"—6x—18x+7 xel-2;2].

4. Beruucnure mpeaesbl, UCOAb3Ys MpaBuiio Jlonurans:

a) lim

2x° —8x* +13x-10

=2 x? =2x* +3x-6

0)

limox . ln(ex - 1).

x>+

5. 3aBUCUMOCTb IYTH OT BPEMEHH IIPH NPSMOJIMHEHHOM JBUKEHUH TOUKH 33/1a€TCSl ypaBHEHUEM

S =

1
§t3 +2t*-3,rme § —IyTbBM,a { — BPEMs B C. BEIUICIIHTE €€ CKOPOCTh U YCKOPEHHE

B MOMEHT BpEMEHHU ¢ =4c.

Ilpumenenue npou3zeo0Hoii 014 uCc1e006anUA PYHKYUIL

1.

[Toctpoiite rpaduk  (QyHKIMH C T[OMOLIBIO  IPOU3BOJHOM  MEPBOrOo  MOPAIKA
y=—x"=3x>+9x+11.

Haiiute mpoMexyTKH BBITYKJIOCTH, BOTHYTOCTH M TOUYKH Neperuda GyHKIUUU  y =2x — 33/ x°

3
X

(x+1)

x2—3x+3_

Haligure acuMITOTHI M [IOCTPONTE CXEMATUYHO TPAQUK QYHKIMH ), =

IIpoBeauTe MoJHOE UCClE0BaHUE QYHKIMU U OCTPOUTE TpaduK ), — —
[TpoBenuTe nonHoe uccaeaoBanne GyHKIUU U OCTPOITE rpaduk
Inx

X

HJ[3 Ne5 «Heonpeodenennwtii unmezpan. OnpeoenenHvlii UHmMeZpan u €20 NPUiI0HCeHU)

1. HaliTu Heonpe1eNeHHbIE HHTErPaIbl

I.J'

3
1 _x\/E+1 . Z-I 22_ L)
3Jx 5 3+x° 2x% -3

3
3 4 » 4.ICtg_—)g6dx
2_7x .(Zx ] sin” x
sin| — —1
5

2x—1
x(3x2+1 4a’x 6.| ——
( ) -[x2+2x+10



7. I\/l—exexdx 8. J- dx3 dx,

(x=2)°
9. [xe’dx, 0. | _
x(x*+1)
dx dx
11 . 12 - . 1
jﬁ+3 x +24/x J.cosxsin3x

13

dx
J.(erl)\/x2 +2x—1.

2. Beruuciauts OIpCACIICHHBIC HHTCTPAJIbL
2 1 V.4

1. j (x* +—)dx. 2. j Insinxdx
1 X 2

3. BeraucnauTsb miomanas Gurypel, orpaHUYeHHON JTUHUSMHU
1) 3x—y=4, y*=6x

2) r=cos2¢, OSgoS%
x=2cost,

3) { . y=3(y23).
y = 6sint;

4. BeluMCIUTh AJUHY JyTU KPUBOMW, 3aJJaHHON ypaBHEHUEM

1) y=Inx, J3<x<15.

2) p=3e", —m/2<p<n/2
3) x =e'(cost +sint), 1/2<t<x
x=e'(cost —sint),

5. Beruncnuthk 00beM Tena, 00pa3oBaHHOTO BpalieHueM BoKpyr ocu Oy ¢urypsi,

OrpaHMYEHHOMN rpaduKamu GyHKIMA x =3—y° | x=y° +1

HJ[3 No6 « DHII: wacmnovie npou3eoonvie, IKCmMpemym»

ln(l —x’ —yz)

R

2. HaiiTu 3Ha4ueHUs YaCTHBIX MPOU3BOIHBIX (DYHKIIMI B 3a/1aHHOM TOYKE:

1. Haiitu o6sacTh onpesaeneHuss GyHKIUN Z =

1

A) z=x" (1) B) z=In{Vx+y) ().

2
. u .
3. Haiitm PR ecnmu u = xy+sin(x+ y).

4. BbraucnuTte NpuoOIMKEHHO \/ 5-e"” +2,03".

5. Haiitu 5kcTpeMyMbl GyHKIMH  z =X~ +2)° —4x— 6y +2.



6. Haiitu nmpon3BOAHYIO0 QYHKIUU Zz = lnx _Iny B HampasiyieHuu Bektopa (1;1).

y X
7. HaiiTi sKkcTpeManbHOe 3HaueHne GpyHKIHH z = 2x+ y—y° —x° THpH ycioBun x+2y =1.

8. HaliTn HanGouspiee 3HaueHne (DYHKIUH:

X2
A) z=x-2y+5 y=0 b) z:ln(x2+y2)
x+y<1;
x+2y<l1
x>0
y=0.

HJ[3 Ne9 «Oobviknosennvle oughghepenyuanvrvie ypagHenus»

1. Haiitu o6uuit naTerpai wim odee pemenue 1udhepeHaabHOro YpaBHEHUS IEPBOro
nopsiaka (B npumMepe 3)pemnts 3aaauy Komm):

2 .2
) V4-x"y +x3° +x=0, 2) y':x +3xy 2Y ,
2x° —6xy

b

y) =1 x?
2. Haittu o6miee pemenue auddepeHnaaisHOr0 ypaBHEHUS:

ne

1) y"xInx=y",2) (1+x*)y"+2xy =12x".

! _ 2
3) {xy Y=y Yo

y" =2sin’ ycosy
T, :
J’(I)ZE,)’(D:I

4. Haiitu obmiee pemenue auddepeHnanbHOro ypaBHeHus (B mpuMepe 1) PelIuTh 3a1aqy
Komm):

3. Haittu pemenune 3anaun Komm:

1) y”—2y'+y:xex’ 2) y”+4y'+5y=x2
3) YAy 5y = 6x° +2x—=5, 4) y"+2y" -3y =(8x+6)e”,
5) y"'—4y'+4y=e>(cosx+3sinx), 6) y" —64y =128cos8x —64e*",
y'+y=1/sinx
) {y(ﬂ/2) =1,y'(z/2)=x/2
5. Pemire cuctemy JIY mepBoro nopsijika IBymsi Cioco0amMu - MOACTaHOBKU U METOJI0M Dilniepa
{y' =2x-5y+e'

x'=y—6x+e”

HJ[3 Nel0 «Teopusa eeposamnocmeit»

1. TIpowusBoauTcs S BBICTPEIIOB MO PE3EPBYapy C TOPIOYUM, PUYEM PE3EPBYaApP MOCIE NEPBOTO
nomnagadnvsd B HETrO BOCINIAMCHSCTCS, a MOCJIC BTOPOIr'0 NOMaAaHuA B HCT'O — B3PbIBACTCA.
BeposiTHOCTB NOnaianus B pe3epByap npu KaxxaoMm BeicTpese paBHa 0,3. Halitu
BEPOSATHOCTH TOTO, UTO pe3epByap OyaeT MOI0KKEH, HO HE B30PBETCS.



2. B cembe Tpoe nereil: 2 manbuuKa U AeBoYKa. /et urparoT Ha KyxHe. BepoaTHOCTB TOTO,
9TO MaJIbYUKH Pa300bI0T MOCYAy cooTBeTCTBeHHO paBHa 0,7 u 0,8, a myisa neBouku — 0,4.
HaiiTi BeposiTHOCTB TOTO, YTO TIOCyAa Oy 1eT pa3OuTa.

3. Cama nomnajaer B MUIIEHb IIPHU OJTHOM BBICTpeJie ¢ BepoaTHOCThIO 0,8, Mara — ¢
BepositTHOCTHIO 0,7, a [lamra — ¢ Beposraocthio 0,75. Cama BoeicTpenui 2 paza, Mama — 3
pasa, [lama — 1 pa3, mocine yero B MunieHu Ob110 0OHApYKeHO 0AHO oTBepcTHe. KakoBa
BEpPOSITHOCTH TOT'0, YTO B MUIIICHH Homnana Mara?

4. Pa3pbIB CBSI3M TPOUCXOAUT B OJHOM W3 3BEHbEB TeleOHHOro Kabens. MOHTEp
II0CJIEI0BATENIBHO NIPOBEPSIET 3BEHbs, OOHapyXkHBas MecTo paspbiBa. CoOCTaBUTH Pl
pacripesielieHusl 4Yuciia OOCIEIOBaHHBIX 3BEHBEB, €CIM BEPOSTHOCTH pa3pbiBa JUIA
KOKIOrOo 3B€Ha IIOCTOSIHHA M paBHa .

5. 3aman psn pacnpeleseHus JUCKPETHOM CciaydyaHOM BeNW4YuHBl X.

X |1 2 3 4 5 6

P (0,03|0,15]0,20 [ 0,35 | 0,15 |?

[Toctpouth MHOTOYrONBHUK pacmpeneneHus. Onpenenutb (QyHKINIO
pactpeneneHuss U TocTpouth €€ Tpaduk. BBIYHCIUT, MaTeMaTUYECKOE OXHUAaHUE

m, D[X] o,
X THCTICPCHIO , CpelHee KBaJpaTHYeCKOoe OTKJIOHEHHE  * |

Pm. —o. < X<m_ +0o.).
BEPOATHOCTh (m, x x 0

6. 3agana QyHKUMS pacmpeeNieHus CIy4alHOW BeMHYUHBI X
0, x <3,

F(x)= %(—x3 +12x° —45x+54), 3<x<5,

1, x>35.

Haiitn mnotHocTh pacmpenenenus. [loctpouth rpaguku GQyHKIMH |
IJIOTHOCTH paclpeiefieHnsl. BpIUMCINTE MaTeMaTUYeCKOEe OXHUIAHWUE, MHCIEPCUI0 U
BEPOSATHOCTH P(X €(0,4)).

7. B Ttabnune mnpuBenEH 3aKOH pacHpeleleHUsT BEPOSTHOCTEH CHUCTEMBI CIIy4alHBIX

BennunH (X, V)

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

S . My, m y.
Haiit: ko3 puument «a»; maTeMaTHuecKue OXKHUAaHUA ; JIUCIEpCUU

2 2

o, O v
¥ 7y xoodduuueHt koppemsuun Y.




U3 Nell «Ilepeuunasa obpadomka pe3yaiomamos IKCnepumMeHma)

Han cratuctudyeckuid psij (MCXOAHbIC 3HAUCHUS BEJIMUKH )

X Y X N X v X N X v

38,4 | 18,7 | 40,7 | 24 | 30,3 | 18 | 27,3 | 25,1 | 22 21

40,2 | 11,7 | 50,8 9 284 | 15,7 | 38 | 20,6 | 32 | 28,6

24,1 | 20,9 | 38,2 | 22,8 | 47,6 | 11,3 | 52,8 | 15,2 | 19,5 | 19,7

3251224 36 | 198|303 | 21,3 | 48 | 245 | 46 | 203

25 | 29,5 | 35,7 | 153 | 30,5 | 27,8 | 26 | 28,7 | 27,8 | 15,5

38,1 | 19,6 | 34,3 | 20,7 | 48,7 | 11,5 | 32,5 | 28 | 35,2 | 30,7

16,8 | 32,2 | 43,8 | 13 | 16,8 | 183 | 57,1 | 2,9 | 41,6 | 18,2

28,8 29,7 | 355 | 24 | 239 (20,2 | 40 | 23,8 | 425 | 153

47,1 | 14,7 | 459 | 24 | 543 | 14,2 | 50,7 | 15,9 | 32,9 | 22,5

50,1 | 15,9 | 29,3 | 21,9 | 60,8 | 27,2 | 58,6 | 9,3 | 35,6 | 22,7

30,2 | 25 | 542 | 142 | 21,4 | 19,8 | 40,1 | 17,4 | 47 | 173

36,9 | 23,2 | 59,8 | 6,1 | 384 | 23 | 344 | 234 | 31,4 | 30,2

36,6 | 7,9 | 32,2 | 223 | 46,8 | 20,5 | 53,7 | 12,4 | 28,2 | 30

38 | 154 | 52 6,1 | 23,8 | 183 | 42,1 | 28,5 | 33,7 | 19,8

55 11 | 31,2 | 24,2 | 37,9 | 32,6 | 43 | 20,2 | 27,6 | 18,5

16,2 | 25,2 | 51,2 | 14,2 | 30,6 | 21,5 | 23,5 | 14,6 | 36,8 | 10,7

49,7 | 159 | 32,2 | 20,4 | 37 | 24,5 | 32,9 | 25,8 | 45,5 | 14,8

49,7 | 19,5 | 30,9 | 20,7 | 57,6 | 20,3 | 54 | 14,4 | 18,6 | 15,3

423 | 19,7 | 41,5 | 10,8 | 41,9 | 14,6 | 42,3 | 23,5 | 25,8 | 274

357 | 11,9 | 41,2 | 9,8 | 34,1 | 26,3 | 58,8 | 9,2 | 39,2 | 17,5

Haiitu BeIpaskeHHE TBYMEPHOTO AIMITUPUIECKOTO pacnpeneneHus (X, ¥Y), sMIupuieckie
pacmpeneneHus COCTaBISIOMUX X U Y, MOCTPOUTH rpaduuecKkoe 0TOOpaKEHHE pacipeeICHUM.

J151st 3TOTO - COCTaBUTH KOPPEISILIMOHHOE T10JIE, KOPPEIALUOHHYIO Ta0IHIly a0COIIOTHBIX YacToT,
BapHAIMOHHBIC PsIbl, Ta0uIy «CTaTucTU4ecKasi COBOKYITHOCTh U3MEPUMOT0 MTPH3HAKAY.



U3 Nel2 «Hucnosvle xapakmepucmuKu 2eHEPaIbHbIX RAPAMEmpPOe»

ITo nanubiM, nomyyeHHbIM B MJ[3 Nel 1, onienute renepanbHbie MapaMeTphl: HAAUTE cpeaHee,
JMCIIEpCusl, CpeHee KBaApaTUYHOE OTKJIIOHEHHE, aCUMMETPHS, IKCIIECC, MOJ1a, ME/INAHA,
kod¢umeHT Bapuanuu A npusHakoB X U Y. OLieHUTe CTeNeHb OTKIOHEHUS SMIIUPUIECKOTO
pacrpezesneHus: ’TOro U3MEPUMOro MPU3HaAKa OT HOPMaJIbHOTO paclpeiesieHusl.

M sToro 3anonHuTe Tabnuiy «Pacder BEIOOPOUHBIX OI[EHOK MPU3HAKOBY» U IIPOBEINUTE
pacueThl UCIPABIIEHHBIX OLICHOK M'eHepalbHbIX MapameTpoB. Caemnaiite BbIBOA 0 KO3 UIeHTe
BapHallHH.

H/[3 Nel3 «IIpoBepKa CTATHCTHYECKUX THIIOTE3»

ITo nanHbIM, osyuyeHHBIM B /13 Nell u 12, mpoBecTH CTaTUCTUYECKYIO IPOBEPKY
CTaTUCTUYECKOM TUIIOTE3bl O HOPMAJIbHOM PACIIPEAEICHUHN U3MEPSAEMOT0 MPU3HAKA 110
CJICAYIOUIMM KPUTEPUSIM: a) CpelHEMY KBaJpaTHUHOMY OTKJIOHEHHMIO, 0) pazMaxy
BapbUPOBAHUS, B) IIOKA3aTENISIM UCIIPABIEHHBIX aCUMMETPHH U 3Kcliecca, I') Kputeputo [Iupcona
%* (ypOBeHb 3HAUMMOCTH TIPHHATH paBHbIM 0.05). B cllydae NPUHATHS TUIOTE3BI O
HOPMAaJIbHOCTH pacIpe/ieleHHs] HAUTU JOBEPUTENbHbBIE HHTEPBAJIBI ISl MATEMaTHUYECKOTO
OKHMJIaHWS M CPEHETO KBAJAPATUYHOTO OTKJIOHEHUSI MpU YpOoBHE Ha&KHOCTH 0.95.

HJ[3 Nel4 «Bvisacnenue KoppenayuoHHOU 3a6UCUMOCHU USMEPUMBIX RPUIHAKOB)

ITo nannubM 3amaun, uccnenyemoit B MJ13 NoNe 11-13,  nHaiiTh u 3anucath B
KOPPEJSILIMOHHYIO0 Ta0IMIly YCIOBHbIE cpeaHue. Ha KoppensainoHHOM 1oJie TOCTPOUTh JIMHUU
perpeccun. Halitu ncnpaBieHHbINH KOPPEISILIMOHHBIA MOMEHT U KOA(P(GUIIUEHT KOPPEISALUH.
[TpoBepuTh runoTE3y O HE3ABUCUMOCTH NpU3HakKoB X U Y (ypoBeHb 3HAUUMOCTH NMPUHAThH
paBubIM 0.05). Paccunrath ko3¢ duninenTs! aMHelHoN perpeccun (X Ha Y wiu Y Ha
X).IlpoBepuTh 3HAUMMOCTh YpaBHEHUS perpeccuu. HaiiTi 1oBepuTeabHbIE HHTEPBAIbI IS
K03(PUIIMEHTOB KOPPEILMM U IMHEHHOM perpeccun (mpu ypoBHe Haa&xHocTu 0.95).



puiioxkenne 2

OIIeHO‘lHBIe cpeacrea AJisi MpoOBECACHUSA HpOMe)KyTOqHOﬁ aTTeCTallumn

a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHBIE CPEACTBA /ISl IPOBEAeHHA
NPOMEKYTOYHOM aTTeCTALMU:

CTpyKTYypHBII
JJIEMEHT
KOMIIETEHIIH

IInanupyemsle
pe3yabTaThl
0o0yueHus

OneHouyHble CpeacTBa

YK-1: CiocoOHOCTH 0CYIIECTBJSATH MOMCK, KPUTHYECKUI aHAJIN3 U CHHTE3
HH(pOPMaNNU, IPUMEHATH CUCTEMHBIH MOAXO0/ 1Jisl pellieHus OCTABJEHHBIX 32/1a4

YK-1.1:
AHanusupyer
3a1auy,
BBIJICIISIS €€
0a3oBbIC
COCTABJISIIOIIHE,
paccmarpuBaeT
U TIpeJjiaraeT
BO3MOKHBIE
BapUaHTHI
perieHus
MOCTaBJIEHHOMN
3a/1a4w,
OIICHUBAs UX
JIOCTOMHCTBA U
HEJ0CTaTKU

- OCHOBHBIC ITOHSITHUS
1 METOJbI TUHCHHOM,
BEKTOPHOM anreopsl
1 aHAJTUTUYECKOM
T€OMETPHH;

- OCHOBHBIE TTOJIOXKE-
HUS TEOPUH TIpeJie-
JIOB ¥ HETIPEPBIBHBIX
byHKuni, rpadpuku
OCHOBHBIX
3JIEMEHTAPHBIX
byHKIUH 1 ux
CBOICTBA;

- OCHOBHBIE TEOPEMBI
TudhepeHIaTbHOr0
Y MUHTETpajibHOTO UC-
yuclieHns QyHKUUN
OJIHOW M HECKOJIBKMX
NEPEMEHHBIX,
METO/IBI

g epeHIaIbLHOro
UCUUCIICHUS
UCCIIEIOBAHMS
GbyHKIUI, OCHOBBI
YHCIICHHBIX METO/IOB
BBIYUCIICHHSI
OTIpeIeIEHHBIX
WHTETPAJIOB,

- OCHOBHBIE THIIbI
OOBIKHOBEHHBIX
nuddepeHIraTbHBIX
yYpaBHEHUU U

TeopeTHyeckue BONPOCHI IJIs 3a4eTa BO 2
cemecTpe

1. Matpunel. Bunsl matpuu. [elictBus Hana
MaTpHUIlaMH.

2. Onpenenurens. OnpeneneHue, CBONCTBA
OTIPEICTTUTEIS.

3. HeBwiposkienHast matpuiia. OOpaTHas MaTpHIla.
Panr matpuns!.

4. CucreMsbl JINHENHBIX ypaBHEHUI. OCHOBHBIE
noustua. ComectHocTh CJIAY.

5. PemeHne cucreM JTMHEHHBIX YPaBHEHUM.
MarpuuHbId METONI.

6. Pemmenue cucrem JIMHEHHBIX ypaBHEHUH.
®opmyael Kpamepa.

7. PellieHne cucTeM JTMHEHHBIX YPaBHEHUN METOA0M
l'aycca.

8. CucTemMbl TMHENHBIX OJHOPOJHBIX YPABHEHHM.
9. BexTopsl. JIuHeliHbIE Oniepaliuy HaJl BEKTOPAMH.

10. Ilpoekuus BekTopa Ha ocb. Moysib BEKTOpA.
Hamnpasisromuye KOCUHYCHI.

11.CkanspHoe Ipon3BeIeHNE BEKTOPOB, €TO
cBoiicTBa. [IpuoskeHns CKaasipHOrO IPOU3BEICHUS
B T€OMETpHH, (PU3UKE.

12.BekTOpHOE IPOU3BEIEHUE BEKTOPOB, ETO
cBoricTBa. [IpuiioxkeHus BEKTOPHOIO MIPOU3BEICHUS.




CTpyKTypHBII [Inanupyemble
3JEMEHT pe3yabTaThl OueHouHbIE CpecTBa
KOMIIETCHIIUU 00yueHus
METOJIbI UX 13. CmenanHoe Mpou3BeIEHUE BEKTOPOB, €ro
peLIeHHUs; cBoricTBa. [Ipunoxenus cMemaHHOro
IIPOU3BEACHHUS.
- OCHOBHBIE

MOJIOKEHUSI TEOPUU
PAIOB;

- OCHOBHBIC ITIOHSATHUS
TEOpUH
BEPOSATHOCTEN U
MaTeMaTHIeCKOM
CTaTUCTHUKH

14.YpaBHeHHUs IPSAMOM Ha TUIOCKOCTH.
15.YpaBHEHHUS IJIOCKOCTH B IPOCTPAHCTBE.
16.YpaBHeHust npsiMOi B IPOCTPAHCTBE.

17.B3auMHOE pacronokeHue MpsMbIX U IIJIOCKOCTEH.
VYron mexay Humu. PaccTosiHMe OT TOUKH 110
npsMoii, miockoctu. Touka nepecedeHus: npsiMoil u
IJIOCKOCTH.

18. KpHBBIE BTOPOTO MOPSAIKA: OKPY>KHOCTD, SJUIUIIC,
runep0Ooa, napadona, uX reOMETpUUECKUE
CBOWCTBA U ypaBHEHHUs

19. @ynkuusa. Crnocobsl 3aganus. O6nacTb
onpezeneHus. OCHOBHBIE 2JIEMEHTApHBIE
(yHKIMH, KX CBOHCTBA, TPapUKH.

20.ITpenen ¢pynkuuu B Touke. [lpenen Gpynkium B
6eckoHeyHOCTU. OTHOCTOPOHHUE TIPEIEIBI.

21. beckoHeuHO Masble 1 OECKOHEYHO OOJIbIINE
¢GyHKIMY, cBsI3b Mex 1y HUMH. CBolicTBa
0ECKOHEUHO MaJIbIX (PYHKIIHH.

22. Teopemsl 0 npenenax. Packpeitue
HEOIIPEAETIEHHOCTEM.

23.3ameuatenbHble MPEEIbl.

24. CpaBHeHHE OECKOHEYHO MaJlbIX (PYHKLUH.
OKBUBaJICHTHbIE OECKOHEUHO MaJible (QYHKLIUU U
OCHOBHBIE TeopeMbl 0 HUX. [[puMeneHne k
BBIYHCIICHUIO TIPEJIENIOB.

25. HenpepbIBHOCTH (pyHKIIMH B TOuke. Touku
pa3pbiBa U UX KiaccupuKalus.

26. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIUAX.
CaoiicTBa (QyHKIIUI HETIPEPHIBHBIX Ha OTPE3KE.

27.ITpon3BoHas PyHKLUH, €€ TEOMETPUIECKUNA U
(bu3nyecKkuil CMbICII.

28. YpaBHEHUS KacaTeIbHON U HOPMAJIU K KPUBOM.
HuddepeHunpyeMocTb QYHKIIMH B TOUKE.

29.IIpousBosHas CyMMBI, pa3HOCTH, IPOU3BEACHNUS,
gacTHOTO ¢yHKIMHA. [Ipon3BoHAS CTIOKHON U
o0OpaTHOU (YHKIHH.

30. ludepennmpoBanne HEIBHBIX U
napaMeTpUIeCcKy 3aJaHHBIX (QYHKIUH.

31. JlJorapudpmuaeckoe nuddepeHnupoBaHme.

32.11pon3BOIHBIE BBICIIKUX ITOPSIKOB.




CTpyKTypHBII
AJIEMEHT
KOMITETCHIIUHT

[Inanupyemble
pe3yJIbTaThI
00yueHus

O1eHOYHEIE cpe€acTBa

33. uddepennnan pyukuuu. ['eomerprudeckuit
cmbica nuddepenimana. OCHOBHBIE TEOPEMBI O
muddepeHmnmanax.

34.IIpumenenne nuddepeHnurana K mpuOIMKEeHHBIM
BBIUUCIICHUSIM.

35.OcHoBHbIE TeOpeMbl AU HEpEeHIINaTLHOTO
ncuucnenus: Poss, Jlarpanxka u Komm.

36. [IpaBuso Jlonurans.

37. Y cnoBUsS MOHOTOHHOCTH (DYHKITHA. DKCTpEMyMBbI
¢bynkuuit. Heo6xoaumoe 1 10CTaTOuHOE YCIOBUS
IKCcTpeMyMa QYHKIUH.

38. HaubosbIiee u HanMeHbllee 3Ha4eHUs (QyHKIUN
Ha OTpE3KE.

39. BemmyknocTs rpaduka GyHkiuuu. Todku
nepern6a. Heo6xoaumoe u 10CTaTOYHOE yCIOBUS
TOYEK meperuoa.

40. AcumntoThl rpaduka GyHKINH.

Teoperuueckue BONpocskl AJs IK3aMeHa B 3

cemecTpe

1. IlepBooOpasnas. HeonpeaeneHHbI HHTErPA
M ero cBoicTBa. TabOmHMia OCHOBHBIX
HHTETPAJIoB.

2. OCHOBHBIE€ METO/Ibl UHTETPUPOBAHMS: 3aMEHA
IIEPEMEHHON U UHTETPUPOBAHUE 110 YACTSIM.

3. HHTerpupoBaHHe palliOHATBHBIX (YHKIIHA.

WuTerpupoBanue TPUTOHOMETPHUYECKUX
(GYHKIMHA.

5. WuTerpupoBanue MppaIOHATEHBIX
(GYHKIMHA.

6. OmpeneneHHBI  WHTETpal Kak  Tpeaes
MHTErpalbHOM CyMMBI, €ro CBOMCTBA.

7. ®opmyna Herotona — Jleitoaumna. OcHOBHBIE
CBOWCTBA OMPEAETICHHOTO UHTETpaa.

8. Brpluncienue  oOmpeneNieHHOrO — WHTerpaja
(3amMeHa TepeMeHHOW, WHTErPUPOBAHUE IO
gactsiM). MHTEerpupoBaHWe  YETHBIX W
HEYETHBIX (PyHKIMA B  CHUMMETPHYHBIX
npenaenax.

9. HecoOcTBeHHBIE HHTETPABI.

10. I'eomerpuueckue u pU3nUECKre MPUIOKEHUS
OTIpeJIeIEHHOT0 UHTEerpaa.

11. O6nacte omnpenenennss @OHIIL.  Tlpenen,

HETPEPBIBHOCTb. CaoiicTBa (byHKIMA,
HENPEPHIBHBIX B OTPAHUYECHHON 3aMKHYTOH
obacTH.

12. YacTHbBIE MPOU3BOIHBIE TIEPBOTO MOPSIKA, UX
F€OMETPUUYECKOE UCTOJIKOBAHUE.
13. YacTHBIC TPOU3BOAHBIC BBICIINX MOPSAKOB.




CTpyKTypHBII
AJIEMEHT
KOMITETCHIIUHT

[Inanupyemble
pe3yJIbTaThI
00yueHus

O1eHOYHEIE cpe€acTBa

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.
26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

Huddeperunpyemoctsb U TIOJTHBIN
muddepennman GyHKITUH.

[Ipumenenne mnonHOro AuddepeHnuana K
npUOIMKEHHBIM BBIYHCIICHUSIM.
JuddepeHnnansl BBICIINAX MOPSIKOB.
[IpousBognas cnoxuoit (ynkuu. I[lomHas
IIPOU3BOIHAS.

WNuBapuanTHOCTH bopMbI IIOJIHOTO
muddepeHmmana.

HuddepenunpoBanne HeIBHON (YHKITHH.
KacarenpHast mimockocTh U HOpMaib K
MOBEPXHOCTH.

OKkcTpeMyM (QYHKIMH JIBYX IE€PEMEHHBIX.
HeoOxomuMoe u  gocTaTouyHOe — YCIOBHE
JKCTpEMyMa.

VYcnoBHBIN 3kcTpeMyM. Metoa MHOKUTENEH
Jlarpanxa.

HaubGonpiee ©  HauMeHblllee 3HAYCHUs
(GYHKIMU B 3aMKHYTOM 00JIaCTH.

JIBOIHOII MHTErpang: OCHOBHBIE MOHSATHUS M
ONPEIIEICHUS.

I'eomerpuueckuii u  usnueckuii  cmbIca
JIBOMHOTO MHTETrpasa.

OcHOBHBIE CBOWCTBA ABOMHOIO UHTETpAIA.
Bprunciienue  IBOMHOrO  HMHTErpaja B
JEKapTOBBIX KOOpJAUHATAX.

Bpruncienue  IBOMHOrO  HMHTErpaja B
HOJIIPHBIX KOOPNHATAX.

[IpunosxeHust IBOMHOTO MHTErpaa.

TpolHON WHTErpaa: OCHOBHBIE IIOHATHA,
CBOMCTBA.

Boelunicnenne  TpoWHOro  MHTErpaja B
JIEKapTOBBIX KOOpJMHATAX.

3aMeHa MEPEMEHHBIX B TPOMHOM HHTETpaIE.
Bpluncnenue  TpOWHOro  HMHTErpaja B
LUJIVHAPUYECKUX U chepruieckux
KOOpJuHaTaXx.

I'eomerpuueckuii u  (GU3UUECKUH  CMBICT,
MIPUJIOKEHUS TPOMHOTO MHTErpaia
Huddepennnanbable ypaBHEHUS: OCHOBHbBIE
MIOHATHSL. 3anauu, IIPUBOJISLINE K
b depeHIaTbHBIM YPaBHEHUSM.

Teopema cyniecTBOBaHNSA U €JUHCTBEHHOCTHU
peuienus quddepeHInaIbHOTO YPaBHEHHUS.

VYpaBHeHUs C pa3AeIsIoIUMUCS
MepPEMEHHBIMH.
OpnHOopoHBIE muddepeHranbHbIe

ypaBHeHUs | mopsika.




CTpyKTypHBII
AJIEMEHT
KOMITETCHIIUHT

[Inanupyemble
pe3yJIbTaThI
00yueHus

O1eHOYHEIE cpe€acTBa

37.

38.
39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

JIuneitnbie YpPaBHEHMUS. YpaBHeHus
bepnynnu.
YpaBHeHHE B OTHBIX TU(epeHIraIax.

Huddepenunanbable  ypaBHEHHUS  BBICHIMX
MOPSIAKOB: OCHOBHBIE ITOHSATHUS.

VYpaBHEHHUs, JOMyCKAarOUIME  IOHUKEHUE
HOpsAKA.

Jluneitnble audQepeHnuanbHble ypaBHEHUS
BBICIIUX MOPSAAKOB. JIMHEHHbBIE OJHOPOJIHBIE
muddepeHManbHble  ypaBHEHUs 2, N-To
HIOPSIIKOB.

Wurerpuposanne JIOJAY ¢ mnocrosHHbBIMU
K02 punreHTamu.

JIuneiinpie HeogHopoansle /Y. Crpykrypa
obmero pemenus JIHJY.

Meron Bapualuu MIPOU3BOJILHBIX
IIOCTOSIHHBIX.

Huterpupoanne JIHJAY ¢ nocTossHHbIMU
koopduumeHTaMn W TPaBOMl  YaCThIO
CIELMAaJIbHOTO BUJIA.

Cuctembl nuddepeHIanbHbIX  YpaBHEHHH.
TeopeMa cylieCTBOBaHUSA U €IMHCTBEHHOCTH
pemieHuss. MeToa MCKIIOYEHUs JUIsl PEeIICHUs
HOPMAJIbHBIX CUCTEM JHU(QepeHIHaTIbHbIX
YPaBHEHUM.

OneMeHThl KOMOMHATOPUKHU: TEePECTaHOBKH,
pa3MeIleHNs], COYETaHUSI.

OcCHOBHBIE TIOHATUS TEOPUU BEPOSTHOCTEH:
WCIIBITAaHUE, COOBITHE, BEPOSITHOCTH COOBITHSI.
HeiictBuss  Haxg  coObITMAMU.  Anrebpa
COOBITHH.

Teopembl ~ claoXkeHUss U YMHOMKEHUS
BEPOSITHOCTEM.

®opmyna mnonHON BeposaTHOCcTH. Popmyna
beiieca.

ITocnenoBarenbHOCTD HE3aBHCHMBIX
ncnbiTanui. @opmyna beprymm.
Crny4aiiHble BETUYUHBI, UX BUJBL.

Pan pacrpeeneHus. DyHKIMSA
pactpeneneHus, ee cBoWcrBa. [lmoTHOCTH
pacrpezeiieHus], CBOUCTBaA.

UucnoBsle  XapaKTEpUCTUKH  CIy4YalHBIX

BEJIMYMH:  MaTeMaTH4YEeCKOE  OXKUJIAHUE,
JUCTIEPCHS, cpenHee KBaJIpaTHYECKOe
OTKJIOHECHHE.

Hopmanbnsiit 3aKOH pacnpeneneHus

CIIy4allHOM BEJIMYHHBI.
CucteMbl  CllydyalHBIX  BEJIMYMH. 3aKOH
pacnpenesneHus. YncioBele XapaKTEPUCTUKH




CTpyKTypHBII [Inanupyemble
3JEMEHT pe3yabTaThl OueHouHbIE CpecTBa
KOMIIETCHIIUU 00yueHus
CHUCTEMBI CIIy4allHbIX BEJITUYUH. 3aBUCUMOCTh
CIIy4allHbIX BEJIMYUH.
58. [lpeamer  MaTeMaTW4YeCKOW  CTAaTUCTHUKH.
'enepanbHas COBOKYMHOCTh UM BBIOOpKA.
Bapuanunonssli pan. [Tonuron.
l'ucrorpamma.  Owmmnupudeckas — GyHKUIUsS
pacrpencieHus.
59. Craructuueckue OLICHKHU rapaMeTpoB
pacrpeiesieHus TeHepaibHOM COBOKYITHOCTH.
60. Crarucruueckas MIpOBEpPKa TUIIOTE3.
Kpurepnii cornacus. Kpurepuit Ilupcona.
61. KoppenauoHHblii aHanu3. OMIUPUYECKUN
K02 pHULIMEHT KOPPEISAIUH.
62. Haxoxnenue ypaBHEHUSA JIMHEWHON
perpeccuy METOA0M HauMEHBIIIUX KBAPATOB.
YK-1.2: - PCLIATD 3aA9M 1O | IThy mepubie npakmuueckue 3a0anus o
Ompenenser, M3y4aeMbIM DK3aAMeNd U 3auema:
UHTEPIPETUPYET | TEOPETUUECKU
U paHXupyeT paszzenam; 1. Pemuth MaTpuuHoe ypaBHeHue X+3(A-B)=4C,
uH(popmaluio, rae
Tpebyemyro st | 00CyxnaTh
peleHus CIIOCOOBI 4o 1 3 B 3 8 Co 8 6
MIOCTaBJIECHHOMN dpdeKTHBHOrO -2 -4 -75 -39
JaatH: perieHus
OCYILECTBIISIET III/I(b(i)epeHHI/IaHBHBIX 2. Penmuth cUCTEMBI JIMHEHHBIX anre6pa1/1qec1<1/1x
TOMCK YPaBHEHHH U UX ypaBHeHu# o popmynam Kpamepa, MaTpuuHbIM

nH(pOpMaINHU O
pa3IMYHbIM
TUIIAM 3alIPOCOB

CHCTEM; OTIPEEIATh
3¢ (HeKTUBHOCTH
pelIeHus 3a1a4H,
HOJY4EHHOTO C
HIOMOIIIBIO
YHCIIEHHBIX
METO/IOB;
pacno3HaBaThb

3 PeKTUBHBIE
pE3yJIbTaThI
00paboTku
IKCIIEPUMEHTATbHBIX
JIAHHBIX OT
Hed(p(HEeKTUBHBIX;

- BIAJICTh
MPAKTHYECKUMH
HaBBIKAMH
HCIOJIb30BaHUS
MaTeMaTHUECKHX

METOZ0M, MeToZoM [ 'aycca:

3. JlaHbl KOOPAWHATHI BEPIIMH THUPAMH/IBI

3x, +4x, +2x; =3
2x,—x, =3x; =-3

X +5x, +x,=-2

AAAA, .

A4(1;3;6), 4,(2:2;1), 4;(-10;1), A,(—4;6;-3).

Haiitu:
1) nmuny pebpa A4y .
2) yroa Mexny peOpamu Ay A1A4;
A A A A, A,

3) yroa mexay pedbpom

1“4 ¥ TpaHbIO ;

44,4,

4) mmonraab rpaHu :

5) 06beM MUpaMH/IBL.




CTpyKTypHBII
AJIEMEHT
KOMITETCHIIUHT

[Inanupyemble
pe3yJIbTaThI
00yueHus

O1eHOYHEIE cpe€acTBa

MMOHATUHN U METOJIOB
(M3y4aeMbIx
pazzienoB
MaTeMaTUKH) TpH
pelieHnn
MIPUKJIATHBIX 33]1a4;
- HaBBIKaAMU
00001ICcHUS
pEe3yIbTAaTOB
pelIeHus,
pe3yNbTaToB
00paboTku
CTAaTHCTHUYCCKOTO
IKCIIEPUMEHTA;

- cnocobamMu
OIICHUBAHHUS
3HAYUMOCTHU U
MPAKTUYECKOU
MIPUTOTHOCTH
MOJTy9EeHHBIX
PE3yJIbTATOB;

- HAaBBIKAaMH
MOCTPOEHUS U
pelIeHns
MaTeMaTHUYECKUX
MoJieNnen

4. B tpeyronbhuke ¢ BepmmHamu A(2,1), B(5,3), C(-
6,5) HAlTH AJIMHY BBICOTHI U3 BEPIITUHBI A.

5. HammcaTe KaHOHWYECKHUE U
napaMeTpUuecKue ypaBHEHUS MIPSMO,
npoxojsuieit uepes rouku M(2,1,-1) u
K(3,3,-1).

6. CocraBUTb YpaBHEHUE ILJIOCKOCTH,
npoxosimei yepe3 Touku A(1,0,2), B(-
1,2,0), C(3,3,2).

7. Jlokasatrp, 4TO MpsAMBIE MapaJlIe/IbHbIL:

x+2 y-1 =z X+y-z=0
B 1 gy X—y=5z-8=0

3 -2

8. Haiitu yron mexy npsmMoi, npoxoasuiei
yepes Touky A(-1,0,-5) u rouxy B(1,2,0), u
MJI0CKOCTHIO X-3y+7+5=0.

9. Omnpenenuts TUI KPUBOU 2-TO OpsAJIKA U
HOCTPOUTD JIMHUIO:

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

10. Beruncnure npenens:

-x . 3x- in2
2) lim 1+4)2c X 4;6) lim X arcsm3x ‘B
xowo x +3x° +2x x>0 COSX—COS” X
limx/2x— —\E_
x—3 x_3

v dy o 4x—x?
11. Haiinure I i QyHKUMN: a) y =e . 0)
X

x=ctg2t,
y = In(sin2¢).
12. Bounenuts:  a) 3—~3+i, 6) (1-i)*.
13. HaiiTu HeonpeIeNnE€HHbIA MHTErpal: a)
Jsin3x-cos5xdx, 0) [ I-cosx . B) j(2x+5)~exdx.
(x—sinx)’

14. Bpruncinuth OnpeesIeHHbIN HHTErpal
B xdx

'! \/x2+5.




CTpyKTypHBII
AJIEMEHT
KOMITETCHIIUHT

[Inanupyemble
pe3yJIbTaThI
00yueHus

O1eHOYHEIE cpe€acTBa

15. Bpuncnuth onpeesieHHbIN HHTErpal
1

J.4x -arcsinxdx -

0

16. Haiitn mnomans Qurypsl, OrpaHHYEHHOMN

2
nuHusaMu: X =4, Y7 =4x.

17. I3MeHuTh NOpsAA0K HHTErPUPOBAHUS

].ldy j. fdx+j.dy ]).fdx.
-2 2y -y

18. BEIYHCINTS ” dedy D:x<y<l-x*, x>0-

—’
D \,Xz + y2
19. HaiiTi 1 mOCTpOHUTH 00J1aCTh ONPEACTICHHS

bymxmm 4= JO—x7 -y’ +(x—y)3.

20. Haittu monsbii  auddepenuman  QyHKIUU:

z=x" Iny —sin2xy.

2]1. HailTu 4acTHBIE NPOU3BOJHBIE IIEPBOIO
nopsaka (QpyHKIMHU:

Z=5xzy3 +in(x+4y).

22. Hanncatp ypaBHEHHE KacaTeIbHON TIJIOCKOCTH U
HOPMaJIN K TIOBEPXHOCTH z =+/x° + > B Touke (3,
4,5).

23. UccnenoBaTh Ha SKCTPEMYM (PYHKIIUIO

z=x2 —2xy+4y3
24. Pemmre 3amauy Komu:  ycos® xdy = (y2 + l)dx,
»0)=0.

25. Haiinmute obmiee pemenne nuddepeHmaibHoro
ypasHenus  y'' +y' = e?*.

26. Pemuth OHOPOJHYIO CUCTEMY
mudQepeHranbHbIX YpaBHEHUH:

x'=6x—y,
y' =x+4y.




CTpyKTypHBII
AJIEMEHT
KOMITETCHIIUHT

[Inanupyemble
pe3yJIbTaThI
00yueHus

O1eHOYHEIE cpe€acTBa

27.1lpu pocraBke c 3aBoga Ha 0Oa3zy 1000
PaauONPUEMHHUKOB, Y 55 BBIIUIM U3 CTPOS JaMIIbl.
Haititu BeposTHOCTH TOro, 4YTO B3SATBIM HayJIauyy
IMPUEMHUK Oy/IeT UCTIPABHBIM.

28. IlsaTHAALIATh PK3aMEHAIIMOHHBIX OUIICTOB

coJiepaKar 1o 2 BOIPOca, KOTOPbIE HE MOBTOPSIIOTCA,
9K3aMEHYIOLUICS 3HAET TOJIBKO 25 BOIIPOCOB.
Haiitu BeposTHOCTB TOr0, 4TO 3K3aMeH OyeT CliaH,
€CJIU JUIsI 3TOr0 I0CTATOYHO OTBETUTH HA JIBA
BOIIPOCA OJJHOTO Ouera.

29. [IpuHrMaeM BEpOSATHOCTH POXKACHUS MaTbYHKa U
JIEBOYKH paBHBIMHU. HaliTH BEPOSATHOCTH TOTO, YTO
cpenu 10 HOBOPOKIEHHBIX 6 OKaXyTCs MAJIbUUKAMH.

30. Jlan 3aKkoH pacrpenenaeHus TMCKPEeTHON
CIIy4aifHON BEJIMYUHBI:

x: | 110 | 120 | 130 | 140 | 150

p: |01 02 (03 |02 |02

BBIYHUCIINTh €€ MAaTCMAaTUYCCKOC OXXNIaHUC,
AUCTICPCHUIO U CPEAHEC KBAAPATUICCKOC OTKIIOHCHHUC.

31. Jlana ¢pyHKIuS pacnpeeneHnst HepepbIBHOM
CIIy4ailHOM BETWYUHBI X

0 npu x<0
0,25x3(x+3) npu O0<=x<=1
F(X): 1 npu x>1

Haiitu mmotHOCTh pacnpenenenus f(x), mocTpouTh
ee rpaduK, BEpOSTHOCTD MOMAIaHus B 3aJaHHBIN
untepsan [0,5; 2], Mx, Dx, GX.

32. 3agaHo pacupeaenieHue BepoITHOCTEN
JIMCKPETHOM ABYMEPHOM CIy4ailHON BETUYUHBI:

Y\X |2 5 8

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

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




CTpyKTypHBII [Inanupyemble
AJIEMEHT pe3yJIbTaThI OneHoyHbIe CpeaCcCTBa
KOMIIETCHIIUU 00yueHus
Haiitu 3aKoHbI pacnpeneneHust COCTaBIISIIOIINX,
KOX(PHUIHUEHT KOPpeNIILnuu
33. [o BbIOOpKE IPU 33JJAHHOM YPOBHE 3HAYMMOCTH
o = 0,05 nmpoeputs no kpurepuro [Iupcona
TUIIOTE3Y O HOPMAJILHOM pacipeieICHuU
reHepaIbHOM COBOKYNMHOCTH. B citydyae npunstus
TUIIOTE3bl O HOPMAJILHOM pacnpeelIeHUH HalTH
JIOBEPUTENbHBIC HHTEPBAJIBI JIS1 MATEMAaTUYECKOTO
OXKHMJIaHUSI d W CPEIIHETO KBaIpaTHYECKOTO
OTKJIOHEHHSI G TPH YPOBHE HAJIEKHOCTU Y =1-a
x, |4 |7 10 (13 (16 |19 |22 |25
n, |6 |11 |14 |22 |20 (13 |9 5
34. I3 HOpMaIbHOM reHepaIbHOW COBOKYITHOCTH
W3BJIeUeHa BEIOOpKa 0Obema 71 =15
143, 121, 135, 132, 120, 116, 115,
143, 115, 120, 138, 133, 148, 133, 134.
Tpebyetcs npu ypoBHe 3HaunMoctu o = 0,05
R
NIPOBEPHUTH HYJIEBYIO TUTIOTE3Y H, : o’ =0’ =55,
MPUHSB B KAYECTBE KOHKYPUPYIOIICH TUITOTE3HI: )
2
H :0"#55,0) H :0°>55wm H 0" <55 B
3aBHCHMOCTH OT TIOJTy4EHHOTO 3HAYEHUS O .
VK-1.3: IIpu - IPAKTUYECKUMHU Ilpumepnsle npuxnaonsie 3a0auu u 3a0anus
o0paboTke HaBbIKaMU
3agauya 1. 3aBUCUMOCTb MYTH OT BPEMEHU MPHU
uHdOpMALIH WCTIOJIb30BaHUS A ¢ Y P P
MIPSIMOJTMHEHHOM JIBFDKCHHH TOYKU 32/1a€TCS
oTmuaer dakrst | MATEMATHIECKHX p it it
. MOHSTUN U METOJIOB 1, 5
OT MHEHUH — _ _
| (u3yuaembix YpPaBHEHUEM S 3 t"+2t°-3,tne s yTh B M,
MHTEPTPETANH, | asrerron t .
a t — BpeMms B C. Beiuncnure ee CKOpocTh U
OLCHOK, MaTeMaTHKH) MIPH P p
dopmupyer peleHnH YCKOPEHHE B MOMEHT BPEMEHH [ =4cC .
cOOCTBEHHBIC NIPUKIaJHBIX 3a4a4; .
3ananue 2. [logymaiite, ¢ TOMOIIBIO CPEACTB
MHEHHS | - HaBBIKaMU
S 0606IIeHNS KaKoTo paz/ieia MaTEMAaTHKH MOYKHO PEIIUTh
’ pe3yIbTaToOB CIEIYIOILYIO 3a/auy.
apryMEHTUPYET
pelIeHus,
CBOM BbIBOJIBI 1 pe3yiIbTaToB «/1ns1 yOopku cHera Ha ynauIax ropoja
TOYKY 3pCHUA 00paboTKu HCIIOJIL3YIOTC CHer0y60pquHe MamuHbl. OHU
CTaTUCTUYECKOTO paboTaroT B TEUEHUE CBETIIOTO BPEMEHHU CYTOK C 6 10
9KCICPpUMEHTA, 18 9acoB ¢ MOCTOSTHHO# CKOPOCTHIO YOOPKH CHETa




CTpyKTypHBII [Inanupyemble
AJIEMEHT pe3yJIbTaThI OneHoyHbIe CpeaCcCTBa
KOMIIETCHIIUU 00yueHus
- criocobamu 400 (m>/a). U3MeHeHne 0ObeMa cHera,
OLICHUBAHUS BBINAJAIOIIETr0 Ha YIUIIBI TOPO/ia B TOPOJIE B TEUCHUE

3HAYUMOCTH U
MPaKTUYECKOU
MIPUTOHOCTH
MOJTy4YEeHHBIX
pe3yJIbTaTOB;

- HaBBIKAMU
MTOCTPOCHUS U
perieHus
MAaTEMATUYCCKUX
MoAeeH
[PUKIAJHBIX 3a7a4

ds
L 120 - 50,

CYTOK, MOKHO OIIHCATh ypaBHeHHeM A7

rae () _ 00beM cHeTa (B M), BBIMABIIETO 33 BPEMs
t (B uacax), 9=t £24. B moment Bpemenu ! =0 Ha
ynunax ropoza nexut 1000 m° cHera. YcraHoBuTe
COOTBETCTBHUE MEXKIY BpeMEHEM { U 00bEMOM CHera,

S(t)
JICX)KALICTO Ha yJIUIax ropoaa .»

CocTaBpTe MaTEMaTUYECKYIO MOJIEINIb ITON 3aJ1a4uu U
pemmuTe e€.

3anaua 3. [{s pemenus 3a1auu caenanTe
CXEMAaTUYECKUI YepTexkK U MOTyUUTe
(YHKIIMOHATIBHYIO 3aBUCUMOCTb 10 YKa3aHUIO K
3amaue. Haligure 061acTh onpeneneHus 3Tou
(YHKIMU TI0 CMBICITY 3a]1a4i. Beraucinure 3Ha4eHUs
9TON (YHKLUU NPH TPEX Pa3IMUHbIX 3HAYCHUAX
aprymenrta. Mccnenyiite ¢pyHKkuio Ha Hanboblee
Y HauMeHblee 3HaueHus. OTBETbTE Ha BOIIPOC
3aJ1auH.

«CeueHue TOHHEN uMeeT GopMy IPSIMOYTOJIbHUKA,
3aBepIIeHHOro noiaykpyrom. [lepumerp ceuenus 18
M. [Ipu kakoMm paauyce moaykpyra Imionaib
cedeHus: OyeT HaubobIIeH?»

O0603HaubTe pagnycC MOIYKpyra uepe3 » u
BBIPA3UTE IUIOMAAb O CEUYeHHs KaK (yHKIHIO OT
. S=8()

3ananue 4. CocTaBbTe AJITOPUTM PELICHHUS
JUHEHHOTO OJTHOPOIHOTO AU (hepeHIInaTEHOTO
yYpaBHEHHUS € TIOCTOSITHHBIMU KO3 GUIIUEHTAMH.

3apayva S. /Iy u3ydeHus: KOJIMYECTBEHHOTO
npusHaka X U3 reHepallbHON COBOKYIHOCTH
u3BJIeYEHa BHIOOPKA X, -+, x, oObema 7,

HMEIOIIAs TaHHOE CTaTUCTUYECKOE PacIpeleTICHHE.
1). IlocTpoliTe NOIUTOH YacToT.

2). [loctpoiite aMOMPUYECKYIO (PYHKITHIO
pacnpeneneHusl.

3). [locTpoiiTe TUCTOrpaMMy OTHOCHUTEIHHBIX
4acToT.




CTpyKTypHBII [Inanupyemble
AJIEMEHT pe3yJIbTaThI OneHoyHbIe CpeaCcCTBa
KOMIIETCHIIUU 00yueHus

4). Haiinute BBIOOPOYHOE CpPEeIHEE X ,

BBIOOpOUHYIO Auctepcuro D, , BBIOOPOUHOE cpenHee

KBaApaTUICCKOC OTKIIOHCHUEC G, , UCIIPABJICHHYIO

2
AUCHICPCUIO § U HUCIIPABJIICHHOC CPCAHCC
KBaApPaTUYCCKOC OTKIIOHCHUC S .

5). Ilpu naHHOM YpOBHE 3HAUUMOCTH Ol
IpoBepbTE 10 KpuTeputo [Inpcona runoresy o
HOPMaJIEHOM paclpeelICHUU TeHePaIbHOMI
COBOKYITHOCTH.

6). B ciryuae npuHSTHS TUTIOTE3BI O
HOPMAJIEHOM paclipeelICHNH HalliuTe
JIOBEPHUTEIbHBIE HHTEPBAIIBI I MAaTEMAaTHIECKOTO
OXHJAHUS d W CPETHEr0 KBAJIPATUYECKOTO
OTKJIOHEHUSI G TP JJaHHOM YPOBHE HAJEKHOCTH
y=1-o.(Hpuaarea =0,01).

x, (9 [13 |17 |21 |25 |29 |33 |37

1

n. |5 |10 |19 |23 |25 (19 |12 |7

0) ITopsinok npoBeneHust NPOMEKYTOYHOM ATTECTALMH, TOKA3aTEJIH M KPUTEPUH
OLICHMBAHMSA:

[IpomexxyTouHasi arrecTanus IO JWUCHHUIUIMHE «MaremMaTuka» BKIIOYAaeT TEOpETHUECKUe
BOIIPOCHI, TTO3BOJISIOLINE OLEHUTh YPOBEHb YCBOCHHUS 00YyYaIOLUIMMHUCS 3HAHUHM, U PAKTHUYECKUe
3aJ]aHMsl, BBISBIIAIONINE CTENEHb C(hOPMUPOBAHHOCTH YMEHUH U BIIaICHUH, TPOBOAUTCS B popMe
3ayera (2 cemecTp) U B (hopMme 3k3ameHa (3 cemectp).

DK3aMeH 110 JaHHOM JUCHUILINHE MMPOBOAUTCH B YCTHOfI (bOpMC 110 3K3aMCHAIlMOHHBIM 6I/IJ'ICTaM,
KaXXIbIi U3 KOTOPBIX BKJIFOYACT 2 TCOPCTUUCCKHUX BOIIPOCA U JIBA IPAKTUYCCKUX 3a/IaHU .

IToka3zaTenn u KPUTEPHH OICHUBAHUA IK3aMEHA U 3a4€Ta:

— Ha OIEHKY «OTJIHYHO» — OOydYaloluics JEeMOHCTPUPYET BBICOKMH  YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHueckoe U TIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBHIMOJHAET NPAKTHUECKUE 3aJaHHsi, CBOOOIHO ONEpUpYyeT
3HAHUSMH, YMEHUSIMH, IPUMEHSET UX B CUTYalMsIX IOBBIIEHHON CII0AKHOCTH.

— Ha OIICHKY «X0POILI0» — 00y4JaloIuiicsl JEMOHCTPUPYET CPEIHHI YPOBEHb CHOPMUPOBAHHOCTH
KOMTIETCHIIHI: OCHOBHBIC 3HAHMSI, yMEHHSI OCBOCHBI, HO JIOMYCKAIOTCS HE3HAYUTEIbHBIC OIINOKH,



HETOYHOCTH, 3aTPyJHEHHUS NPU AHATUTHYECKHUX ONEpalusix, MEepeHoce 3HaHWM U yMEHHM Ha
HOBbBIE, HECTaHJAPTHBIE CUTYAIIHH.

— Ha OLEHKY «YI0BJIETBOPHUTEIbHO» — OOYYAIOIIUICS JIEMOHCTPUPYET MOPOTOBBIH YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIHMI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI JTOMYCKAIOTCS OLINOKH,
MPOSIBIISIETCS. OTCYTCTBHE OTIEIbHBIX 3HAHUI, YMEHHI, HaBBHIKOB, O0YYaIOUIUIICS HCITIBITHIBAET
3HAYUTENIbHbIE 3aTPYJHEHUs] IPU ONEPUPOBAHUM 3HAHUSIMH M YMEHUSIMHU MPU UX MEPEHOCEe Ha
HOBBIE CUTYalIUU.

— Ha OLEHKY «HEeYyI0BJeTBOPUTEIbHO»— 00yUarouuiicss JeMoHcTpupyeT 3HaHus He 6onee 20%
TEOPETUYECKOr0 MarepHualia, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXET I[0Ka3aTh
WHTEJUIEKTYaJIbHbIE HABBIKM PELICHUS MPOCTHIX 3a/1a4 WIM HE MOXKET NOKa3aTh 3HAHUS JAXKe Ha
YPOBHE BOCIIPOHU3BEICHHSI U 00BICHEHUSI HHPOPMAITUH.

IMoka3aTe I U KPUTEPUH OIIEHUBAHUSI 3a4eTa:

- JUIA CHAY| 3a4eTa OOy4Yaroluiics Mmoka3biBaeT copMHpOBaHHOCTh KommereHmu YK-1 1o
pazzienaMm 2-ro cemecTpa, T.e. MOKa3bIBaeT COOTBETCTBYIOIIWE 3HaHMs (IO KpailHel Mepe, Ha
YPOBHE BOCHPOM3BEICHUS U O0BSICHEHUSI HHPOPMALIMU ) U UHTEIUICKTYaIbHBIC HABBIKU PEIICHHS
MPEJIOKEHHBIX B TaOJIMIIE 11.7a) 3a7a4;

- 3a4€T He CAaH, €CJIM pe3yJibTaT o6yquH${ HC NOCTUTHYT, 06y11a}0111m710;1 HE MOXCT IIOKa3aTb
3HAaHUS Ha YPOBHC BOCIIPOU3BCIACHUA U 00BSACHEHHS HH(bOpMaL[I/II/I, HE MOXCT IIOKa3aTb
HHTCJUICKTYaJIbHBIC HABBIKM PCIICHUA ITPOCTBIX 3a/1aY.



