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JIner akTyaau3annn padoueil nporpaMMbl

PaGouasi mporpaMma nepecMoTpeHa, 00cyxKeHa i 0100peHa Ul peanu3aluy B 2020 - 2021
y4eGHOM roy Ha 3ace/laHuH Kadeapsl TTpukiagHoil MaTeMaTHKH ¥ HH(OPMATHKH

Tpotokosn ot 01.09.2020.¢. Ne 1
3aB. kadenpoi [ /’f/ 10.A.M3BexoB

PaGouas mporpaMma fepecMoTpeHa, 06y KaeHa i 000peHa JUls pearn3alii B 2021 - 2022
yueGHOM romy Ha 3aceianun Kadenpsr [IpuKIaHOM MATEMATHKH U HHGOPMATUKH

[TpoTOKOI OT __ 200 p e
3aB. kadenpoit 10.A.M3BekoB

PaGouasi mporpaMma nepecMoTpeHa, 06CyK/1eHa i 0100peHa Ul peanu3alui B 2022 - 2023
yueGHOM roaty Ha 3acefanun kadenps [IpuKiaHO#i MaTeMaTHKH U uH(OPMATUKH

[TpoTokoa OT __ 20, F. No
3aB. xadenpoi 10.A.M3BekoB

PaGouas iporpaMma epecMoTpeHa, 00cyK1eHa 1 0100peHa Ul peau3auuy B 2023 - 2024
yueGHOM rofty Ha 3acefanun kadenpsl [IpuKIaTHOH MaTeMATHKH 1 HHPOPMATHKH

ITpoToKOT OT __ 20. B No*.
3ag. kadenpoii 10.A.N3BekoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenstmu ocBOEHUS TUCHUIUTMHBI «MaTteMaTuKay SBISIOTCA:

* pa3BUTHE MAaTEMAaTUYECKOT'O MBIIILJICHNUS;

* IPUBUTHE HABBIKOB MCIOJB30BaHUS MaTEMaTHUYECKUX METO/I0B UCCIIEIOBAHUS U OCHOB
MaTEeMaTU4YeCKOro MOICIUPOBAHUS B MPAKTUUYECKOU JEATEIHLHOCTH,

* BOCTTIMTa"HHE Yy CTYy JIEH TOB Ma T€ Ma THU Y€ CKOH M TEX HU Ye CKOI
KYJIb Ty "pbl, KOTOpas Mpea-ToJla_Ta €T YeT 'KO€ OCO3"HAa"HHUE HE 00 "XO JIM MO 'CTH H
BaX HOCTH Ma—T€ Ma~TH "4€"CKOH MOA"TO-TOB KU JIJIsl COBPEMEHHOT'0 CIIe[[Ua JIM CTa.

[TpuoGperaembie 3HAHUS JODKHBI OBITH JOCTATOYHBIMH JIJISl YCIICUTHOTO OBJIAJICHUS
0OIIeHayYHBIMA W OOIIEHH)KEHEPHBIMHM JHUCIUILUIMHAMHA Ha HEOOXOJMMOM HAay4YHOM YpPOBHE.
TpeOyercst pa3BUTHE YMEHUN CTYJICHTOB CAMOCTOSTEIHHO PACIIMPSATH MATEMATUIECCKIE 3HAHUS U
MNPOBOJIUTH aHANW3 TMPHUKIATHBIX 3aJ]1a4, MPUBUTUE HABBIKOB HCIIOJIB30BAHUS MATEMaTHYECKUX
METO/IOB M OCHOB MaTe€MaTHYECKOTO MOJICITUPOBAHUS JIJIsl ONMMCAHUS (DPU3UUECKUX, XUMUYECKHUX,
TerI0(U3NUECKUX MPOIECCOB, MPOTEKAIOIIUX B OKpYXalolleM MHUpe, OakamaaBpbl JOJKHBI
OBJIQJIETh  OCHOBHBIMM  AHAJIUTUKO-TEOMETPUYECKUMH  METOJAMH  MOJCIHMPOBAHUA U
HCCIICIOBAHUS TaKUX 3a]1a4.

2 MecTo ITMCHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpaMMbl

Juctunnuaa Maremarrika BXOJUT B 0a30BYIO 4acTh y4€OHOTO TIaHa 00pa3oBaTebHON
POTPaMMBIL.

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTE U3yUCHUS TUCIUILINH/ PAKTUK:

Jns  w3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMWUMBI  3HaHUS  (YMEHHs,  BIIAJICHUSA),
cOopMHpOBaHHBIE B pe3ylbTaTe HW3YYEHHUS IUCLHUIUIMH: «Anredpa M Hayajla aHaluzay,
«I"eomeTpus» B 00bEME MPOrpaMmMbl CPEAHEN IIKOJIBI.

3Hanus (YMEHUS, BIaJIeHUs), MOTYYSHHbIE TPU MU3yYEeHUHU JAHHOW AUCIUILIIMHBI OyIyT
HEOOXOIUMBI JJISI U3YUCHUS TUCIUTUTAH/TIPAKTHK:

dusnka

dusnyeckas XUMHS

OKOHOMHUKA

[IpoekTHas 1esTeNbHOCTD

I'maporazonnnamuka

MexaHuka

Teopus pucka u katTacTpod

3 KomnereHuunu o0y4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

TUCHUTLUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yJabTAThl 00yUeHu sl

B pesynbrate ocBOeHUsT AUCIUIUIMHBI (MOIYJs) «MartemaTnkay 00yJaromuics JOJDKEH
007a/1aTh CIEAYIONUMHU KOMITETEHITUSIMU:

CTpyKTypHBIit [Tnanupyemble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIINH

ITK-22 crmocoOHOCTBIO HCIIOIL30BaTh 3aKOHBI MU METOIBI MAaTEMAaTHUKH, €CTECTBCHHBIX,
T'YMaHHUTapHBIX ¥ S5KOHOMUYECKUX HayK MPH PeIICHHH MPOopEeCCHOHATBHBIX 3aa4

3HaTh - OCHOBHBIE TIOHATHS JIMHCHHOM anreOphl U aHATUTUYECKON T€OMETPUHU
- OCHOBHBIE TI0JIOKEHUSI MAaTEMAaTUYECKOTIO aHaln3a,
- OCHOBHbBIE IOHATHS TEOPUH BEPOATHOCTEN U MATEMATUYECKOM CTAaTUCTUKH;




VYmeTb

- pacro3HaBaTh BO3MOXKHOCTh aHAJTMTUYECKOTO PEIICHHS 314U,

- CAaMOCTOATENBHO pa3padoTaTh aJIrOPUTM PEIICHHS 33JauH,

- KOPPEKTHO 00OCHOBBIBATh HEOOXOAMMOCTb MPEUIOKEHHOTO METO/1a
pelIeHUs 3a1a9H,

- IPEIOKUTH Hanbosee YpPeKTUBHOE pEIICHHE,

Bnanets

- IPUEMaMH AHAJIMTUYECKOr0 U YUCICHHOI'O PELIEHUs IPUKIIaJHbIX 3a/1a4,
- HABBIKAMU HHTEPIIPETUPOBATH IIOJYUYECHHBIE PE3YJIbTATHI,

- METOJJAMU CTATUCTHUYECKOW 00pPaOOTKU U aHAIN3a HIKCIIEPUMEHTAIbHbIX
JAHHBIX,

- MeToJaMu 00pabOTKH HMH(POPMALIUU C UCIOIb30BAHUEM MIPUKIATHBIX
IIPOrPaMMHBIX CPEACTB,

- crioco0aMy OLIEHUBAHUS 3HAUUMOCTH U IPAKTUYECKOH MPUTOAHOCTH
IIOJIyYEHHBIX PE3YJIbTATOB;

OK-10

CIIOCOOHOCTBIO K IT03HAaBaTEIbHOM JACATCIIBHOCTH

3HaTh

- OomnpeacICHHUA OCHOBHBIX MAaTCMAaTUYCCKUX OO0BEKTOB U3 PAa3IIMYHBIX
pa3esioB BhICHIEH MAaTEeMaTHKH, UCIIOIb3yEMbIX IS OIIMCAHUS PEaIbHBIX
00BEKTOB M MPOIECCOB

- QHAJIMTUYECKHE CIIOCOOBI ONpeIeNICHHs MaTeMaTHYeCKUX OObEKTOB

- CBOMCTBa ¥ OCHOBHEIC XapPaKTCPUCTHUKU MAaTCMATUUYCCKUX 00BEKTOB

- TpaBuia pabOTHI C MATEMaTHYECKUMH 00BEKTaMH

- OCHOBHBIC METOAbI UCCJICAOBAHUA MAaTEMATHYCCKUX 00BEKTOB

YmeTh

- CONOCTABJIATH PEANbHYIO 33/1a4y C OINpeAeTIeHHONU 00JIacThio
MaTEMaTHUCCKUX 3HAHUM,

- IPUMEHSATH TUITIMYHBIE MATEMAaTUYECKHE MOJIEH B MPodeccuoHaIbHON
JIEITEILHOCTH

- HaxoJHUTh peluieHne GopmMarTn30BaHHON 3a/1a4M, UCIIONIb3Ys CBOMCTBA
MaTeMaTU4eCKHX OOBEKTOB,

- HMHTEPHpPeTUpOBaTh (OPMaTbHO (MATEMAaTUYECKH) MTOTYICHHBIN
pe3yabTar

Bnanets

- MeTo/1aMU PabOTHI C Pa3IUYHBIMU 1O IPUPOJIC MATEMATUUECKUMU
00BbeKTaMH,

- IPAKTUYECKUMU HaBBIKAMHU JIOKA3aTENbCTBA Cy K JI€ "HU "M

- YMCHHUEM TCOPETUYCCKU 000C™HOBBLIBATH BBIBOJbI,

- MaTeMaTUYECKHUMH METO/IaMU OTHCAHUS PealbHBIX MPOIIECCOB B
po¢eCCHOHATBHON IEATETLHOCTH




— caMocTosTenbHas padora — 60,3 aka. yacos;

4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4yeTHBIX enuHull 288 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 156,3 aka. 4acosB:
— ayauTopHas — 148 akan. yacos;

— BHeayuTopHas — 8,3 akaJi. 4acoB

— MOJTOTOBKA K Kk3ameny — 71,4 akaz. yaca

dopma aTTecTaluy - SK3aMEH

AynuropHas g
o | xomraxrHas pabota E 3 ®dopma TeKyIero
=
= B aKaJl. 4acax 5} Bnu KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) == A y P Kon
S 3 © | camocrosTenbHOI | ycreBaeMOCTH U
JUCLUTUTAHBI 5 [ ., | KomreTeHIUU
@) g £ paboTsl TIPOMEKYTOYHOH
na0. | mpakr. | 3 &
Jlek. = aTTecTaluu
3aH. 3aH. | O &
1. Jluneiinas  amrebpa U
AHAJIMTHYECKask T€OMETPHUs
- IOJITOTOBKA K
MPaKTUIECKUM - IpOBEpKa
3aHATHAM, WH/AMBUAYAJIBHBIX
- BeInoyiHeHue TP 3aJIaHHH, IIK-22,
1.1 JIuneitnas anrebpa 6 6/21 8 Nel «Marpuisl. | - koHCYAbTaIUK 10 [OK-10
CucteMmsl pelIeHnIo 3a1a4
JIMHEMHBIX TP,
anreOpanveckux - 3amura TP
YpaBHEHUI»
- MOJITOTOBKA K
MIPAKTUYECKUM - IpOBEpKa
3aHATHSM, unauBuayansasx |1IK-22,
1.2 BekropHast anredpa 4 421 4 - BBITIOJTHEHHE 3a/1aHuH, OK-10
NA3  Nel - KOHCYJIbTall1H 110
«BekropHas pemenuto U3
1 anrebpa»
- IOJITOTOBKA K
MPaKTUICCKUM
- IpOBEpKa
3aHATHAM, MK-22
WH/AMBUAYAJIBHBIX -2z,
1.3 AHanutudeckas - BBITIOJTHEHHE o
2 2/11 8 3aJJaHHH, OK-10
TEeOMETpPHSI Ha IIIOCKOCTH N3 Ne2
- KOHCYJIBTAllUU IO
«AHanmuTHuecKas
pemenuro M3
reoMeTpus Ha
TUIOCKOCTH»
- KpaTKui
KOHCIICKT JICKIIHH, - IpOBEpKa
14 T ——— - BBIIIOJIHEHHE unuBuayansueix |[1K-22,
) 4 4,21 8 W3 Ne3 3a/1aHuH, OK-10
TeOMETpHsl B IPOCTPAHCTBE
«AHanuTH4yecKas |- KOHCYJIbTAIMH I10
TEeOMETpPHS B pemennto U13
MIPOCTPAHCTBE
Uroro no pazaeny 16 16/71 | 28
2. BBenenue B MaTeMaTHYECKHI
aHaIu3




- IOATOTOBKA K
21 OcCHOBHbBIE MPaKTUIECKUM - IpOBEpKa
JNeMeHTapHble  (DYHKIHH. 3aHATHUSM, MHIMBHAYAIBHBIX [[Trc_09
[TocnenoBatenbHOCTH U UX - BeInoJHeHue TP 3a1aHUH, - '
8 10 1031 | 8 . OK-10
TIpeIebl. [Ipenens u Ne2 «IIlpegen m | KOHCYIBTALWU IO
HETPEepPhIBHOCTh  (PYHKUIUH HETPEPHIBHOCTD pewmenuto TP,
OJ/THOH TIepepMEeHHOM (yHKIMHU OTHOM - 3amura TP
MIEPEMEHHOID)
- IOATOTOBKA K
MPaKTUIECKUM
3aHATHIM - npoBepka AKP
2.2 Audepenmansioe - HOZ[FOTOBK,a K |- KOII-I)C)/J'IETaHI/II/I o -2,
HCUYHCIICHUE HKIAA 6 6/21 | 8,2 N -
o ucpy H AKP Nel pelIeHnIo 3a1aHni OK-10
OJTHOH TIepeMeHHOMN
«IIpouzBoHas 0 TeMe
(YHKIUHU OTHOM
MIEPEMEHHOID)
- IOATOTOBKA K
N MPaKTUIECKUM
2.3 HccnenoBanue QyHKIUA - IpOBEpKa
OJIHOM Zile eMeHS(})II?I ! c SAHATIM, HH I/IBEI aIJ)ILHLIX
HiMO - p - BeInoJHeHue TP Hga ai}l;ﬁ IIK-22,
= 4 401 | 6 Ne3 S OK-10
U PepeHIInaTEHOTO KOHCYJIbTAIIUH 110
«HccnenoBanue
WCUYHUCIICHUS W TOCTPOCHUE . pewenuto TP,
(hyHKUMH 1
uX rpaKoB - 3amuta TP
MIOCTPOSHHE
rpaduKOB»
Hroro no pazneny 20 20/71 | 22,2
Hroro 3a cemectp 36 36/1411| 50,2 DK3aMeH
3. JuddepenuunansHoe
MCYHCIICHHE byHKIHT
HCCKOJIbKHX IIEPEMCHHBIX
- MOJITOTOBKA K
MPAKTHIECKUM
3aHATUAM
3.1 Onpenenenne @OHII. >
Ilpenen u HenpepbIBHOCTH CAMOCTOSTEIBHO
OHII. YacTHbie
n3ydeHue
NPOU3BOJHEIE  SIBHO u IK-22
HESIBHO 33J]aHHBIX ()YHKLIWH [THTCPATYPEI 110 - IpOBEpKa '
Y : 4 421 2 | Teme (HamuMcaHHe OK-10
IIpomsBonHas o . KOHCIIEKTa
KOHCIICKTA):
HampaslieHuto.  ['paaueHr.
«OcHOBHBIE
Ka—ca—rtenp—Has N
CBOICTBa
IUIOCTKOCTh U HOpPp~™MaJIb K .
hyHKIWH,
MO 'BEPX"HO'CTH.
HEIPEPBIBHBIX B
3aMKHYTOM
obmacTmy.
- IOATOTOBKA K
3211 y N AKP Ne 2 K-22,
.2 JIOKaJIBbHBIH U YCIOBHBIN
2 221 2 «DyHKIUN - mpoBepka AKP -
akctpemyM OHIT YHEH poBep OK-10
HECKOJIBKHUX
TIePEMEHHBIX)»
Hroro no paspeny 6 6/41 4

4. HWHTerpanbHOE
(YHKIMU OZHOHN NepeMEeHHO

HUCUYHUCIICHUEC




4.1 [TepBooOpazHast
¢yukius. HeonpeneneHHslit
UHTETpall U €ro OCHOBHBIE

- IIOATOTOBKA K

CBOWCTBA. Tabmuna MPAKTUYECKUM
HEOIpeIeIeHHBIX 3aHATHIM
pen ’ - xoncymbTaruu 1o |[1K-22,
UHTETPAJIOB OT OCHOBHBIC - BbInosiHeHue TP N
. 2 2/21 1 peuenuto 3ananuii (OK-10
9NEMEHTapHBIX  (DYHKLHUIH. Ne4 TP
Meronbt «HeomnpeneneHHbI
HENOCPEICTBEHHOTO 1 ¥ olpe eI IeHHBIN
UHTETPUPOBAHUSI. UHTErpa»
UnrerpupoBanne 3aMeHOM
MIEPEMEHHOM U 10 YaCTSM.
- IOJITOTOBKA K
4.2 OcHOBHBIE  METOJBI
MPaKTUIECKUM
HUHTETPUPOBAHUSL.
3aHATHAM, K-22
WNuTerpupoBanue - KOHCYJIBTAaIlUU TI0 ~¢c,
- BelnosiHeHue TP N
JPOOHO-paMOHAIEHBIX 2 2 0,5 Nodk pewenuto 3ananuii (OK-10
(¢yakunu. MHTErprpoBaHue - TP
«HeomnpeneneHHbI
TPUTOHOMETPUYECKUX N .
. i 1 oIpeneneHHbIN
BBIPaKEHHH.
HHTErpa)
4.3 OnpeneneHHbIi
HHTErpall. dopmyna
N - MOJITOTOBKA K
Herorona-JleitbHuna. - IPOBEpKa
. MIPAKTUYECKUM
CpoiicTBa  OIpEJENICHHOTO WHJIUBU1YaJIbHBIX
3aHATHSM, N MK-22
WHTETpaa. 3amena 3a/1aHuH, LL,
. - BemontHeHue TP
MepEeMEeHHON u 4 4/41 | 0,5 Nod - KoHcynpTanuu no |OK-10
UHTETPUPOBAHUE IO YACTAM - peILIeHHIO 3aJaHui
«HeomnpeneneHHb
B OIIPEJECIICHHOM UHTErpale. . . TP,
. W ¥ OTpeeNIeHHbIH
Brruncnenune IUIOIIAEH, - 3amura TP
UHTErpa»
JUIMH AYr U OOBEMOB Tell
BpaIlCHHUS.
- MOJITOTOBKA K
- IpOBEpKa
MIPAKTUYECKUM
4.4 Hecob6cTBeHHBIE MHIMBUIYAIBHBIX |rre 0o
HHTETPaJTBI AobcomoTHas SAHATHAM, 3aaHui oo
P ’ 2 2 0,5 - BBITIOJIHEHHE i 0OK-10
CXOJIUMOCTb. IIpuznaku VT3 Nod - KOHCYJIBTAallUU TI0
CXOJIMMOCTH. - .. | pemenuro 3ananuit
«HecobcTBeHHbII W13
HHTErpa»
HWroro no pazaeny 10 10/61 | 2,5
5. Teopus BeposTHOCTEH U
MaTeMaTH4yecKas CTATUCTHKA
5.1 CayuaiiHple BEJIUYHHBI.
Knaccuueckoe,
reOMETPHYECKOE u
CTaTUCTHYECKOE - IOJITOTOBKA K
OmpeJesicHHsT BEPOSTHOCTH. NPAKTHYECKUM | - KOHCY/IBTALMH 110 |rrc-92
Teopembl  clOXeHHS | 3aHATHIM CILICHUIO 3aJaHuiI '
P 6 6/24 | 05 © P A OK-10
YMHOXCHHS. YcnosHas - BbInosiHeHue TP TP,
BEPOATHOCTD. Dopmyna Ne 5 «Cuyqaiinbie - 3amura TP
MOJHOM  BEpPOSTHOCTH U COOBITHS
tdopmyna baiieca. Cxema
bepuymiau,  npuOMIKeHUS

Jlannaca u Ilyaccona.




5.2 ChyuaiiHple BEIUYHHBI.

JuckpeTHbIE "
HENPEPBIBHBIE  CIIydalHBIC
BEJIMYUHEL. Psan

pacnpeneneHusi, GyHKIUSA U

- IOAT'OTOBKA K

MPAKTHIECKIM
IUIOTHOCTh  PACTIpeAEIeHHUSI. IK-22
3aHATHAM, - KOHCYJIbTAIlMU 10 -Zc,
MaremaTnyeckoe OXHIaHUE N
8 8 0,5 - BBIIIOJIHEHHE | pemeHuto 3aaanuii [OK-10
U IHUCIIepCHs, HAJaJIbHBIE U VI3 Nes VI3
LEHTPaJIbHBIC MOMEHTBHI. .
«Cydaiineie
U3BectHpie pacripeneneHus
BEJTUYUHBI»
(TokazarensHoOE,
paBHOMEpHOE, HOPMAaJIbHOE)
" ux YHUCIIOBBIE
XapPaKTEePUCTHUKH.
5.3 JIByMepHBIE CilydaliHbIE - OATOTOBKA K IpOBEpKa
BéHI/I‘II/I}}]II\I/:[I b (1}:{ KIUS MPAKTHHACCIHM HHnnBin aIJ)ILHLIX
act CZ[CJ'I.CHI/ISI CBngTBa SAIVITIVIM, 3a)1a1}{]1/1171 [K-22,
pacrip K ) 2 2 0,5 - BBITIOJIHEHHE > OK-10
YncnoBele XapaKTEPUCTHUKH. VI3 Nes - KOHCYJIbTalliH 0
DNeMEeHTHI TEOpUH . pelIeHuIo 3a1aHui
DO — «Cydaiineie W13
’ BETTMYHUHBD)
- MOJITOTOBKA K
MPAKTHIECKIM
5.4 T'enepasnbHas u p
3aHATHSM,
BBIOOpPOYHAsT COBOKYITHOCTb.
CraTucTHuecKHe OLIEHKH 7 BRIIOMHCHHE
HAPAMETDOR N3 Ne6 - koucynprarmu o |[1K-22,
P p 2 2 0,5 «O6paboTka peuienuto 3ananuii (QOK-10
pacupeneneHusi. TodedHble
CTaTUCTUYECKUX nas
W WHTEpBaJbHbIC OIICHKH.
OMnupuueckas — QyHKIHS JAHHBIX.
i Uccnenosanue
pacrpeeneHusl.
CTaTHCTHYECKUX
3aBHUCUMOCTEID)
- OATOTOBKA K
MPaKTUIECKUM
55 CratucTuueckas 3aHATHSIM,
THIIOTE3a M cXema  ee - BBITIOJIHEHHE
TIPOBEPKH. Kpurepun N3 Ne6 - xoncynbrarmu mo |[1K-22,
TTupcona " 2 221 | 0,5 «O06paboTka pewenuto 3ananuii (OK-10
Kommoroposa-CmupHoBa CTaTHUCTUYECKUX na3
MPOBEPKU THUIIOTE3bI O BHIC JTAaHHBIX.
pacnpeneneHus.. HUccnenoBanue
CTaTUCTUYECKUX
3aBUCHMOCTEI»
- MOJITOTOBKA K
MPAKTHIECKUM
3aHATHSM,
- poBepKa
5.6 OreHka CTaTHCTHYECKOM * BLITIOTHCAHC WHIUBUAIYaIbHBIX
32.1BI/ICI/IMOCTI/I Br160pouHEIii VI3 Ne6 3az1az14171 [K-22,
) P 2 2 1,1 «O0paboTKa ’ OK-10
KO GHUIMEHT KOPPEISLHY. - KOHCYJIbTalliH MO
< CTaTUCTHYECKUX N
Jluneiinas perpeccusi. pelIeHHIO 3aaHui
JTAHHBIX. VI3
Uccnenosanue
CTaTHCTHYECKUX
3aBHCHMOCTEW»
Wroro no pazneny 22 22/41 | 3,6
Hroro 3a cemectp 38 38/1411| 10,1 DK3aMeH
Wroro no nucuuruinae 74 74/281 | 60,3 JK3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peann3anus KOMIETEHTHOCTHOI'O 10/IX0/1a IPEyCMaTpUBAET HCII0JIb30BaHUE B yUeOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHH B COYETAaHUH C
BHEAYAUTOPHOW pabOTON ¢ Leabi0 (GOPMUPOBAHUS U PA3BUTUSA NPOPECCHOHATIBHBIX HABBIKOB
o0yyJarouuxcs.

B nameii paboTe Mbl HCHIOIB3YEM CIIETYIOLIEE.

1. TpamunuonHsle oOpa3oBarenbHble TeXHOJIOTHH. OpraHuzanus 00pa30BaTEIHLHOIO
mpouecca, IpeanojiaraeT MNpsAMYH TPaHCIKILMIO 3HAHUW OT IIpEenojaBaTelli K CTYACHTY
(MperMyIIECTBEHHO HA OCHOBE OOBSCHUTEIbHO-WUIIOCTPATUBHBIX METOJOB OOYy4YCHHS).
VYuebHas NesITeNbHOCTh CTYJEHTAa HOCUT B TaKMX YCJIOBUSX, KaK IPABUIIO, PEHPOAYKTHBHBIN
XapakTep.

* - U”H(OpMaMOHHAs JIeKLHs

* - cemuHap (3awuta PI'P)

* - IPAKTHYECKOE 3aHATHE, IIOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI U HaBBIKOB 110
IPEJIOKEHHOMY aIrOPUTMY.

2. Texnonoruu npoOIEMHOTr0 O0yUEeHHUS.

* - mpobOneMHas JEeKIHUs — HW3JI0KECHHE MaTepHala, Ipearojiarariiee MOCTaHOBKY
OpoOJEeMHBIX M JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE pa3IMYHBIX HAy4yHBIX I10/IXOJIOB,
aBTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISIMU MHTEPHPETALUU H3y4aeMoro
MaTepuaia.

* - JeKkuus «BABOoeM» (OWHapHas JEKIHs) — H3JIOKEHHEe Marepuaia B (opme
JIMAJIOTHYECKOro OOIIEHUs JIByX CTYJIEHTOB (3apaHee MOATOTOBMBILUXCSA) WM CTYACHTa U
npenogasaress (HapuMep, pEeKOHCTPYKLUS JManora UICTOPUUECKUX JTMYHOCTENH — CBUJETENEH
OTKPBITHUS KAKOT'0-JINOO HAYYHOT'O (DaKTa; «y4EHOT0» U «IIPAKTUKA» U T.JI.).

* - IPaKTUYECKOE 3aHIATHE B (pOpME IPaKTUKyMa

* - caMocTrosTeldbHas paboTa (C KOHCYJIbTALMSAMH HpenojaBaTens) Ha OCHOBE
Kelic-MeToJja — 00ydyeHne B KOHTEKCTE MOJAEIUPYEMON CUTYal[i, BOCIIPOU3BOSIIEH peabHble
YCJIOBUS HAYYHOM, POU3BOACTBEHHOI.

3. TexHomoruu mnpoekTHOro o6OydeHus. OOpa3oBaTenbHBI MpoIEecC IMOCTPOEH B
COOTBETCTBUHU C aQJITOPUTMOM IIO3TAIMHOTO PEIICHUS MPOOJEMHOW 3aJaydl WM BBITOJHEHUS
yuebHoro 3ananus. [IpoekT npennogaraet COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJ€HTOB, HAIIPABJIECHHYIO HA BbIPaOOTKY KOHIEMIMM, YCTAHOBJIEHHE LIeJei U 3aj1ad,
(GOpMYIHPOBKY OKHJAEMBIX PpE3yJIbTaTOB, OINpEJe/eHHe MPUHLUIOB U METOAMK peIIeHUs
MOCTaBJIEHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa paOOThl, MOUCK JOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MOATANHYIO pPEANM3aLUI0 IUIaHAa pabOThI, MPE3CHTALUI0 PEe3yIbTaToB pPabOThI, MX
ocMbIciieHre u pediekcuto. [IpumensieTcss B OCHOBHOM IS Iepexo/ia KOMIETEHIIMH Ha YPOBEHb
BJIa/ICHUS.

* HccrnenoBarenbCKkuil MPOEKT — CTPYyKTypa MpulOimxeHa K ¢opMaTy HaydHOIO
UCCIIEIOBaHMs  (JIOKA3aTeIbCTBO AKTYaJIbHOCTH TEMBI, ONpeAEJIeHHEe HaydyHOH MpoOsieMbl,
npeaMera M OO0bEKTa HCCIeAOBaHUA, LeNiel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIJIBUYKEHUE
TUIOTE3bl, 0000IIeHne pe3yIbTaToB, BBIBOJBI, 00O3HAYeHHE HOBBIX Npobiem). PesympraTom
ABIIseTCs yueOHas KapTa 110 MOAYIIO Hallei o0pa3oBaTeIbHOM IPOrpaMMBI.

* TBopueckuil IPOEKT, MPEANOIArarolMii B OTIMYME OT MPEAbIAYIIET0, KOHEUHBIN
IOPOAYKT B CIEAYIOUIMX BapuUaHTaxX — ra3era K UCTOPUYECKH 3HAYMMOMY «MaTeMaTUYECKOMY»
coObITHIO (Tpa3aHuK uucna «[Iu» u T.1.); «MaTemMaTudeckas» OTKpbITKa (CBOEro poja yueOHas
KapTa, TOJbKO He(OpMalIbHO, KPaCOYHO 0(OpMIIEHHAs; BUIEOPOIIUK «S1 Haydy Bac pemaTh ... » 1
T.II.

* HMHpopMaLMOHHBIM NPOEKT — y4eOHO-NIO3HABATEIbHAA JAEATENBHOCTh C SIPKO
BBIPa)KEHHON 3BPHCTUYECKOM HAPABICHHOCTHIO (ITOUCK, OTOOP U cUCTeMaTU3alus HHPOpMaLuu
0 KakoM-TO OOBEKTE, 03HAKOMJIEHHE YYaCTHUKOB IPOEKTa ¢ 3TOM MH(OpMaIuel, ee aHaIu3 U
00o0111eHne 1, HAKOHEL], IPE3EeHTAIUS 110 TPAKTUYECKOMY MPHIIOKEHHIO).



4. WMHpopManmoOHHO-KOMMYHHMKAIIMOHHBIE —00pa3oBaTeNbHbIe TexHONOruH. Opranuzanus
00pa3oBaTeNbHOTO Mpolecca ¢ MPUMEHEHHEM CHEeLHATU3UPOBAHHBIX MPOTPAMMHBIX Cpel U
TEXHUYECKUX CpPEICTB paboTel ¢ wuHpopManmerd (MHPOPMALIMOHHYIO Cpeoy YHHBEPCUTETa
MOOJYC MOODLE).

 Jlexuus-Busyanuzanusis — HM3JI0KEHHE COAEPHKAHHUS COIPOBOXKAAETCS Ipe3eHTalUen
(eMoHCTpaleil yueOHbIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPaUIeCcKUX, ayaH0- U BUICOMATEPHATIOB).

* [lpakTtuueckoe 3aHsATHE B (opMe NpPE3CHTALUU — TMPEACTABICHUE PE3YyIbTaTOB
IIPOEKTHON WJIM MCCIEN0BATEIbCKON JESITENBHOCTH C MCIOIb30BAaHUEM CIELUAIN3UPOBAHHBIX
IIPOTrPaMMHBIX CpPE/I.

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

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITHHbI (MO1YJIs1)
a) OcHoBHas UTEpaTYypAa:

1. Ilunauer B. C. Beicmias matematuka: yueOnuk / B.C. IllunaueB. — Mockga:
NH®PA-M, 2019. — 479 c. — (Bsiciiee obpa3zoBanue). — WwWw.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texcrt: AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716. — Pexum  goctyna: s aBTOpUS3.
II0JIB30BAaTENEH.

2. Maremaruka: yue6. mocobue / FO.M. Jlanusos, JI.H. XKypbeuko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypueBa ; mon pen. JI.H. XypOenko, I'.A. HukonoBoii. — Mockaa:
NH®PA-M, 2019. — 496 c. — (Beiciee oOpa3zoBanue: bakamaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799. — Pexum goctyma: ais aBTOpU3.
IIOJIB30BAaTENEH.

0) lonmotHuTeEIBHAS TUTEPaATypa:

1. Teopust BepOSTHOCTEH M MaTeMaTHUECKas CTATUCTUKA: Y4yeOHoe mocobue / buprokosa
JLT., bobopux I'.'U., Marees B.U., - 2-e u3a. - Mocksa: HUL[ UH®PA-M, 2017. - 289 c.
(Bricuree obpazoBanue: bakanaspuat) ISBN 978-5-16-011793-5. - Tekcr: anextponHsrii. - URL:
https://new.znanium.com/catalog/product/370899. — Pexum jgoctyma: JUisi  aBTOPH3.
MIOJIB30BaTENEH.

2. Marematuka B mpuMepax W 3amadax: yde0. mocodome / O.M. JlerrsipeBa, JI.H.
XKypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 c¢. — (Bwicmiee oOpasoBanue: bakamaBpumar). - ISBN 978-5-16-102288-7. — Tekcrt:
anekTponHbii. — URL: https://new.znanium.com/catalog/product/989802. — Pexxum moctyma:
JUIS aBTOPU3. MTOJIb30BaTEIICH.

3. lllumaue B. C. 3agaunuk mo BeiciicH Maremaruke: yue6. mocobue / B.C. [lumayes.
— 10-e uzn., crepeorun. — Mocksa: UHOPA-M, 2020. — 304 ¢. — (Bsiciiee oOpazoBanue). -

ISBN 978-5-16-101831-6. - Texcr: AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/1042456 — Pexum poctyma: ans  aBTOpH3.
MOJIb30BaTENEH.

4. MaremMaTUYECKHiA aHATU3 B BOIIPOCAxX M 3aadax : y4eO. mocodue / B. ®@. Byryzos, H.
Y. Kpyrunkas, I'. H. Measenes, A. A. [llumkuH. - 5-¢ uzn. - Mocksa : DUSMATIINUT,


https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://new.znanium.com/catalog/product/1042456

2002. - 480 <c. - ISBN 5-9221-0284-1. - Tekctr : onektponsbii. - URL:
https://new.znanium.com/catalog/product/544581 - Pexum goctyma: Ui aBTOPHS.
II0JIB30BATENECH.

5. Pesnnuenko, C. B. AHanuTudeckas reoMeTpusi B IpuMepax u 3agadax B 2 4. Yacte 1 :
y4eOHUK U IPAKTHKYM JJIs akajieMudeckoro Oakanaspuata / C. B. Pe3unuenko. — 2-e us., ucrp.
u norn. — Mocksa : U3narensctBo FOpaiit, 2019. — 302 ¢. — (bakanaBp. AkageMU4ecKuii Kypc).
— ISBN 978-5-534-02936-9. — Texkct : anekrponnsiii // DbC HOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/436999 - Peskum qocTyma: Iuist aBTOPHU3. MOJIb30BATEIICH.

DNEKTPOHHBIE PECYPCHI:

1. Auapocenko, O. C. [IpakTukyMm 110 JTHHEHHO# anreope : yuednoe mocodue. Y. 1/ 0. C.
Anppocenko, T. I'. Ky3una, O. B. [lerpoBa. - Marautoropck : MI'TY, 2014. - 1 snekTpoH. onT.
JICK (CD-ROM). - 3arin. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119
300/1028.pdf&view=true - MakpooObeKT. - TEKCT : 3JIeKTPOHHBIH. - CBEICHHS AOCTYIHBI TAKKE
Ha CD-ROM.

2. BynerueBa, C. B. Jluneiinas anredpa : yuebHoe mocobue. Y. Il. Ilpakrukym / C. B.
BbynerueBa, T. B. A6pamosa ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 aneKTpoH. ONT. AUCK
(CD-ROM). - 3arin. c TUTYIIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757.pdf&view=true - MakpooObeKT. - TEKCT : 37eKTPOHHBIH. - CBEICHUS TOCTYITHBI TAKXKE
Ha CD-ROM.

3. bymbrueBa, C. B. Maremaruka: HWuTerpanbHoe wucuucieHue (GYHKIUU OIHOU
nepemennoit. [Ipaktutkym : yde6Hoe mocodue / C. B. Bynbruesa ; MI'TY. - Marauroropck :
MI'TY, 2018. - 1 AIIEKTPOH. OIIT. TICK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526
244/3646.pdf&view=true ). - MakpooObekT. - TekcT : 31eKTpOHHbIH. - CBEIeHUS TOCTYIHBI
takke Ha CD-ROM.

4. bynberueBa, C. B. Jluneiinas anrebpa : yueOHoe mocobue. Y. Il. Ilpaktukym / C. B.
BbynerueBa, T. B. A6pamosa ; MI'TY. - Marauroropck : MI'TVY, 2017. - 1 aneKTpoH. ONT. ANUCK
(CD-ROM). - 3ari. c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757.pdf&view=true - MakpooObeKT. - TeKCT : 37eKTpOHHbI. - CBeIeHUs TOCTYITHBI TAKXKE
Ha CD-ROM.

5. Koporenkas, B. A. ®yHKIMM HECKOJIBKHX MEPEMEHHBIX : yuebHOe mocobue / B. A.
Koporenkas, 10. A. U3ekoB ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 a5iekTpoH. ONT. TUCK
(CD-ROM). - 3arin. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121

202/1164.pdf&view=true - MakpooOBeKT. - TeKCT : 3eKTpOHHBIH. - CBEJICHUS TOCTYITHBI TAKXKE
Ha CD-ROM.

B) MeToanyeckne yKazaHus:

1. A6pamoBa, .M. DneMeHThl BEKTOPHOH anreOpbl M aHAJUTUYECKOH TE€OMETpPUU:
Metoandeckue yKkazaHus Ui CTyeHToOB | kypca Bcex cnenmanpaocTeld. — MI'TY, 2008. — 16 c.

2. AxmanoBa, 3.C. Heonpenenennsiit uarerpai: Terpanp-koHcnekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, U.A. Kpussle u noBepxHocTu 2 nopsaka. [loynspHas cucremMa KOOpIuHaT.
[Tpaktuxym — Marautoropck: 'OY BITIO «MI'TY um. I'.'11. HocoBay, 2009. — 19 c.

4. I'paueBa, JI.A. OnpeneneHHplil UHTErpal: METOAMYECKHUE YKa3aHUS Ul CTYIEHTOB —
Marnautoropck: 'OY BITO «MI'TY um. I'.'11. HocoBay, 2010 —12 c.

5. I'pauesa, JI.A. DneMeHThI TMHEWHOW anreOphl, BEKTOPHOM anreOphl M aHATUTUYECKON
reometpun: YueOHoe nocodue. - Marautoropck: ['OY BIIO «MI'TY um. I''M. Hocosay, 2010 —
63 c.


https://new.znanium.com/catalog/product/544581
https://www.biblio-online.ru/bcode/436999
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119300/1028.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119300/1028.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132828/2757.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132828/2757.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526244/3646.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526244/3646.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132828/2757.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132828/2757.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true

6. I'yruna E.M. JlaGopaTopHblii mpakTHKyM 1o ctatuctuke ¢ npuMmeHenneM EXCEL: Meroa.
yKa3. JJIg JJa0OpaTOpPHBIX pabOT MO MaTeMaTUYeCKO# cratuctuke.- Marautoropck: 'OY BIIO
«MI'TY um. I''M. HocoBay, 2009 — 40 c.

7. Makcumenko, U.A. CoObITHsI B BEpOATHOCTB. HacTh 2. MeTo. yka3. - MarHUTOropckK:
'Oy BIIO «MI'TY um. I'.11. Hocosay, 2010. — 25 c.

8. Masuenko, E.II. IlpowsBomnas u guddepenuman ¢ynknuu. I[IpakTukym.-
Marnutoropck: 'OV BITIO «MI'TY um. I'.1. HocoBay, 2010. — 38 c.

9. Masuenko E.I1. MccnenoBanne GyHKIMA ¥ mocTpoeHue rpadukos. [IpakTukym. —
Marnutoropck: 'OY BIIO «MI'TY um. .M. HocoBay, 2011. —20 c.

10. Caymkumna H.®. KomOunatopuka. CoObiTHe u BeposTHOCTh. Yacte |
KomOunaropuka. AnrebOpa coObiThii: MeToi. yka3aHus MO JucHUIUMHE «MaTemaThkay s
crynenTtoB | kypca Bcex cnermanpHocteir. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox eicTBus IMLICH3UU
MS Windows 7

Professional(ms  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

7Zip cB00OTHO pacnpoctpansemoe [10 0OECCPOUHO
MathWorks

MathLab v.2014  [K-89-14 o1 08.12.2014 OeccpouHo
Classroom License

MathCAD v.15

Education J1-1662-13 ot 22.11.2013 0eccpovHO
University Edition

MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpovHO
Professional

FAR Manager CBoboaHo pacnpoctpansiemoe [10 O6eccpouHo

IIpodeccnonasibubie 0a3bl JAHHBIX © HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI

HasBanue kypca Ccpuika
HaunonansHas UH(POPMALMOHHO-aHAIUTHYECKAs URL:
cucreMa — Poccuiicknii MHIEKC HAYYHOTO LIMTHPOBAHUS )

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

(PUHLD)
[Touckosas cucrema Axkagemus Google (Google Scholar) [URL.: https://scholar.google.ru/

HNudopmanmonnas cucreMa - EnnHOe OKHO JOCTyMa K
HHGOPMAIMOHHEIM pecypcaM
9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIIUIITIHHBI (MOTYJIs1)

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

MaTepHaano-TeXHqucxoe o0OecrieyeHue JUCHHUIIIIMHBI BKJIIFOYACT:


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

- VYueOHBIE ayIUTOPUU JUIS TPOBENCHUS 3aHATUA JIEKIMOHHOTO THMA C
MYJIbTUMEAMHHBIMUA CPEICTBAME XPaHCHUs, IEpEIadr U MPECTaBICHUS HH)OpMaIIH

- YdeOHBIC ayAWTOPHH JJIsS TPOBENCHUS TMPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAINH, TEKYIIET0 KOHTPOJIS ¥ IIPOMEXYTOYHON aTTeCTAI[H

- AynuTOpuH AJI CaMOCTOSATEIHHON PabOThI: KOMITBIOTEPHBIC KIACCHI; YUTATBHBIC 3AJIbI
OMOIMOTEKH

- Tlomemenue mis XpaHeHHs W NPOPHIAKTUYECKOTO0 OOCTYKMBAaHUS Y4eOHOTO
000pynOBaHUs



IIpunoxenne 1
Y4eOHO-MeTOAMYECKOE O0ecTedyeHHe CAMOCTOSATEIbHOM PadoThl 00y4YaArOINXCSI

Mo muctuminHe «MaTeMaTHKay MPeIyCMOTPEHa ayIUTOPHASL U BHEAYAUTOPHAS
caMocCTosTeNIbHas paboTa 00ydJaroIMXCsl.

AynuTopHasi caMoCTosITelIbHAsl paboTa CTYCHTOB MPE/IOoaraeT PelieHHe KOHTPOJIbHBIX
3ala4 Ha MMPAKTUYCCKUX 3aHATUAX.

Ilpumepnsie ayoumopnuvie konmponavhoie padomut (AKP):

AKP Nol « Ilpouseoonas ghynkuyuu 00HoIl nepemenHoil

o o x3 2 o
1. B kakoil Touke KacaTelbHasg K KPHUBOM y=?—3x +8x+4 mnapamienbHa HOPSIMOU

2x + 2y —5=07? Hanummre ypaBHEHHE 3TOH KacaTeIbHOM.

2. Halipute nmpon3BoJHbIEC JAHHBIX (DYHKIUH.
In x

a) e

V14X
6)y> =e x> +3x% +6x+6,
6) y :(1+X2)arccosx.

2
3. Haiigure ﬂ u d_gl
dx dx
x =3Int,

a) . 6) x> +xy?+6x%+y%=0.
y =+t-t?

4. Bbluvcnute NpUOIMKEHHO C NPUMEHEHHWEM MPOM3BOAHON 3HaueHue (pyHKUUU
y=x*—-2x+4 npu x=3002.

5. Beruucnute npenen, Ucnonb3ys npasuiio Jlonurass.
. tgx — X

lim 9—2

« 0 SINX—X

6. Haligure HamOombIlee M HaWMMEHbIIEE 3HAUYCHUE (DYHKITUU f(x): x* —8x? -9 Ha oTpeske
[0;3].

AKP Ne2 «@Dynkyuu HeCKOIbKUX NEPEMEHHBIX)
In(x*y)
y-x

1. Haiitu 1 mocTpouTh 06JaCTh OnpeeneHust GyHKIUu Z =

y
1+x?
3. HaiiTi npon3BoaHyIO CIOKHOM GyHKIMKM Z =X’y —Yy°X,rae X=UCOSV; y=usinv.

2. Haiitu yacTHble pou3BoAHbIE PYHKIIMK Z = X-arctg

4. Haiitu npou3BoIHbIE % U % HesBHOM GyHKuuu €° —X’ysinxyz =0.
X Yy

5. Haiiti skcTpeMyM QYHKIHMH IBYX HepeMeHHEIX Z =4(X—Y)—X* —y?.



Ilpumepnuie unousudyanvnvie oomawnue 3aoanusn (H/13):

HJ[3 Nel «Bexmopnasn anzeopa»
1. Hatitu mromans TPEYroJbHUKA, IOCTPOCHHOI'O Ha BEKTOpax a-2b u 3a+2b , ‘5‘ =3 ‘5‘ =1, an
b =60°.
2. BekTop m, NEPIEeHIUKYIAPHBIA K ocu OZ U BEKTOPY a:(8;—15; 3), 00pa3yeT OCTpBIi yroi C

ocbto Ox. 3Hast, 4TO ‘ﬁ‘ =51, HaliTU €r0 KOOPJAUHATHI.

3. Haittn np_(a+b), a=(3-6-1), b=(14-5), c=(3-412).
HJ[3 Ne2 «Ananumuueckan zeomempus Ha Na0CKOCHU)

1. [anbl ypaBHEHHS IBYX CTOPOH Mapaieinorpamma 2x—y+2=0, x+3y—-6=0 U TOuKa
nepeceuenust  guaronameit  O(-1;  4). CocraBuUTb  ypaBHEHHsI  JUAroHaei
napajuleJorpaMma.

2. Jlano: Mi(-2; 2); Ma(2; 6); 9=45"; S=(5;-3); n=(7;2);

Li: x—-3y—-7=0; Ly x+3y+5=0.

(a) Hanucatp ob1iue ypaBHEHUS MPSAMBIX, TPOXOISIINX Yepe3

1) Touky M nox yriom ¢ k ocu OX;

2) Touku M1 My;

3) Touky M; mapamienbHO BEKTOpY S ;

4) Touky M; nepreHAuKyIIPHO BEKTOPY 7 ;

5) Touky M; napasmiensHo npsimoit Ly;

6) Touky M, neprieHuKyaspHO npsiMoint Ly .
(0) Haiitu paccrosiHue ot Touku M 1o npsimoii Ly
(B) Haiitu Touky nepeceueHus npsMbIX 5) u 6), HAUTH yrojl MEKy HUMH C TOYHOCTBIO J10
0,1°.

3. TlocTpouTh JTUHHIO B MOJISIPHOM CUCTEME KOOpIUHAT p = 4+Sing

HJ[3 Ne3 «Ananumuueckan zeomempus 6 npOCMPAHCHEE)

1. [ansl ypaBHEHHUS [BYX CTOPOH Mapajenorpamma 2x—-y+2=0, x+3y—-6=0 u TOuka
nepeceuenust  muaroHaneit  O(-1; 4). CocraBUTh  ypaBHEHHsI  JUAroHaei

mapajjejiorpaMmma.
x=3t-1,
X—2y+2=3, .
2. bynyt mu npsimbre |, : 97 =1 l,: sy=4, JeXaTh B OJTHOM IUIOCKOCTH?
y+2z=
z=-2t

3. Ilpu kakux 3HaYeHUAX a U D MIOCKOCTE ax—4y+bz—1=0 NepIEeHIUKYyISIpPHA MPAMOH,
npoxosiieit uepes ase Touku M, (0;12), M,(L0;-2). [TocTpOUTh 3TY IIOCKOCTb.

. 5x—-y+9=0,
4. Hamucarh mapamMeTpUIECKUE U KAHOHUYECKUE YPABHEHUS NIPSIMOH |, :
X+y-2z=0.
. X y z
5. Haiitu yron Mexay miaockocTsiMu 2Xx—y+3z+5=0 u —— 5 + 3 1.

HJ[3 Ned «HecodcmeeHnHblil unmezpay»

BbrancnanTh HecoOCTBEHHBIE MHTETPAJIBI IEPBOTO po/ia (UM YCTAHOBUTH UX PACXOAUMOCTH)



[0 D) gy 2 [
(x+1) X +2x+2

BLIIH/ICJIHTL HECOOCTBEHHBIE MHTETPAJIBI BTOPOTO poJia (MJIM YyCTAHOBUTH UX PACXOJUMOCTD)

3 ,[ xadx " J-3x +2

I/ICCHCHOBaTB CXOAUMOCTb UHTCIPpaJIOB

5. IL
1 ’\fl+X3

HJ[3 Ne§5 «Cnyuaiinvie eenudunvl»

l. Omun pa3 OpomieHbl [aBe wurpainbHble kocTtu. CryuaiiHas BenuumHa X -
CyMMa OYKOB, BBINABIIMX Ha BepxHUX TpaHax. CocTaBUTH psii pacrpeaesieHus
JJAHHOM CIIy4yallHOM BEJIMYMHBI, BBIYMCIUTh €€  MaTeMaTH4eCKOE€ OXKUJAHUE U
JIACTIEPCHIO.
2. Jlan psa pacnpenelieHus JTUCKPETHOM —CllydaiHOM

BEJIMYUHBL  X:

X 4 6 8 10

P 0,4 0,2 c
0,1 0,1

Haiitu 3HaueHume mnapameTpa «C». BBIYUCIUTH MaTEMaTHYECKOE  OXHUIAHUE,
CpelHee KBaJpaTUYECKOe OTKJIOHEHWEe ciydaifHoi BemuuuHbl X. IllocTpouts rpaduk
GyHKIMM pacrlpefiefieHns] M MHOTOYTOJIbHUK pacrmpejaeneHus. HaillTu BeposSTHOCTDH
TOr0, 4YTO CJly4daiiHas BeaWYMHa X HE MPEBOCXOIMUT 3.

3. CiyuaiiHas BenmumHa X 3a7aHa CBOEH (QYHKIMEH pacrpeneneHus

e
5e 2, x<]
F(x)= Yol

1 -

I—Ee 2 x=1.
Haiitu nmotHOCTh pactpenenenus. Iloctpouts rpadukd  (QyHKOMA |

IUIOTHOCTU pacrpeaeneHus. BbluMcnuTh MaTeMaTHyeckoe OXKHJIaHue U JUCIEPCHIO.
4. CnyuaiiHas BenuuuMHa X TIOJYMHEHA 3aKOHY pAacHpeleNieHHs ¢ IUIOTHOCTBIO:

0, x <0
fR=_a g
(1+x7)

Haiitu 3HadeHume mapamerpa «a», (QYHKIUIO pacHpeaeseHUs, ONpeaesIuTh
MaTeMaTUYeCKOe OKHUJAHUE, JUCIEPCHI0 M BEPOSTHOCTH  TOrO, 4YTO CclydaiiHas

BennuMHa X Tomagaer B mpomexyTtok (0, 2).
5. Jlama Tabnuira, OmMpeaensomias 3aKOH paclpeesieHHs] CHUCTEMBbl CIy4alHBIX

BenmuunH (X, VY ):

X\ 40 60




v 20
10 3a a 0
20 2a 4a 2a
30 2a S5a
a
Haiitu : mapameTp «a»; MAaTeMaTHYECKHC —OXKULAHUS M, M ;
JUCIepCUn o, of; K03 duumrent Koppensuuu 7, .

HJ[3 Neb «Obpabomka cmamucmuueckux oannvix. Hccnedoganue cmamucmuueckux
3asucumocmeii)
Jlan craTuctuueckuil psiji (MCXOAHbIE 3HAUEHUSI BEJTMUHH)

X vy X M X Yy X M X M
384 | 18,7 40,7 | 24 | 303 | 18 | 273 | 251 | 22 21
40,2 | 11,7 | 50,8 9 284 | 157 | 38 | 206 | 32 | 28,6
241 1209 | 382 | 228 | 476 | 11,3 | 52,8 | 152 | 19,5 | 19,7
3251224 36 |198 303|213 | 48 | 245 | 46 | 203
25 | 295|357 1583|305 |278 | 26 |28,7| 27,8 | 155
381 | 19,6 | 343 | 20,7 | 48,7 | 115 | 325 | 28 | 352 | 30,7
16,8 | 32,2 | 438 | 13 | 16,8 | 183 | 57,1 | 2,9 | 416 | 18,2
28,8 1 29,7 | 355 | 24 | 239|202 | 40 | 238 | 425 | 153
471 | 147 | 459 | 24 | 543 | 142 | 50,7 | 159 | 329 | 22,5
50,1 | 159 ] 293 219|608 | 27,2 | 58,6 | 9,3 | 356 | 22,7
302 | 25 | 542|142 | 214|198 | 40,1 | 174 | 47 | 173
369 | 23,2598 | 61 | 384 | 23 | 344|234 | 31,4 | 30,2
366 | 7,9 | 322 | 22,3 | 46,8 | 20,5 | 53,7 | 124 | 28,2 | 30
38 | 154 | 52 6,1 | 238 | 18,3 | 42,1 | 28,5 | 33,7 | 19,8
55 11 | 312 | 242|379 | 326 | 43 | 20,2 | 276 | 185
16,2 | 252 | 51,2 | 142 | 306 | 21,5 | 235 | 146 | 36,8 | 10,7
49,7 1159 ] 32,2 | 204 | 37 | 245|329 | 25,8 | 45,5 | 14,8
49,7 11951309 | 20,7 | 576 | 20,3 | 54 | 144 | 186 | 153
423 119,71 415|108 | 419 | 146 | 423 | 235 | 258 | 274
357 11191412 | 98 | 341 | 263|588 | 92 | 392|175

1) Ilo naHHBIM OlLIEHUTE T€HEpaJbHbIE TapaMeTphl: HAWTUTE CpeIHEe, AUCTIEPCHIO,
cpeaHee KBaJpaTHYHOE OTKIOHEHUE, aCHMMETPUIO, SKCIIECC, MOy, Meinany, Ko3dduuueHt
BapHalllX JUIs IPU3HAKoB X 1 Y.

2) Ilo maHHBIM TPOBECTU CTATUCTHUYECKYIO IPOBEPKY CTATUCTUYECKON TMIIOTE3BI O
HOpPMaJIbHOM pacIpeeeHUN U3MEPSIEMOTo MPU3HAKa 10 CIETYIOIIUM KPUTEPUSIM: a) KPUTEPHUIO
ITupcona Xz (YpoBeHb 3HaYMMOCTH PUHATH paBHBIM 0.05)., 0) KpuTepHUIo
Konmoroposa-CmupHoBa. B ciiydae npuHATHS TUIIOTE3bI O HOPMAJIBHOCTH paclipeiesieHUs] HaluTh
JIOBEPUTEIbHBIE HHTEPBANIBI ISl MATEMAaTHUYECKOT0 0XKUJJAHUS U CPETHETO KBAIPATUYHOTO
OTKJIOHEHMS IIPHU YpoBHE HaEKHOCTH 0.95.

3) HaiiTi ucnipaBaeHHbIN KOPPEISIIUOHHBIA MOMEHT U KO3()(PUIIMEHT KOPPENAIIH.
[TpoBepuTh rUMOTE3Yy O HE3aBUCUMOCTH MPU3HAKOB X U Y (YypOBEHb 3HAUUMOCTHU MPHUHSITH
paBHbM 0.05). Paccunrats koaduimenTs! tuHeliHou perpeccun (X Ha Y wmwm Y Ha X).
[TpoBepuTh 3HAUNMOCTh YpaBHEHUS perpeccuu. HallTu JoBepUTEIbHbIE HHTEPBAIbI IS
K03 PHUIIMEHTOB KOPPEISIMU U TMHEHHOM perpeccuu (pu ypoBHe HanéxHoctu 0.95).



4) Tloctpouts momne koppenauuid BenuuuH X u Y. M Ha 3ToM ke rpaduke MOCTPOUTh
JMHHUIO perpeccu. J[aTh CMBICIOBYIO HHTEPIPETALUIO KO3()(PUIIMEHTOB YpaBHEHUS PErpeECCU.
OueHuTh ero NPUroAHOCTH JJIsl aHAIMTUYECKUX PACUETOB.

Ilpumepnvie éapuanmol munoswvix pacuemog (TP):
TP Nel «Mampuywi. Cucmemovl TUHENHBIX AN2eOPAUYECKUX YPACHEHUID)

1. BeraucnuTh onpenenuTens 4-ro mopsaka AByMs CIIoco0amu:
a) PaznoxxeHuneM 1o snemMeHTaM CTpOKH WM CTOI0na
6) C moMoIIbI0 3JIEMEHTapHBIX MPe0oOpa30BaHHMA
1-2-3 0
70 5 1
02 3 -4
5-2-5-1
2. PeminTh cuctemMy JIMHEHHBIX ypaBHEHUN TpeMs criocoOaMu:
a) Ilo dpopmynam Kpamepa.
0) MaTpuYHBIM METOJIOM.
B) Meronom ["aycca
S5X1+2Xo +X3 =4;
2X1—2X5 —3X3=-3;
X1 +4Xo +4x3 =5.
3. HccnenoBarh cucteMy JUHEHHBIX alreOpanyecKux ypaBHEHUM Ha COBMECTHOCTb. PemnTh
cucTeMbl ypaBHeHU MeTo10M ["aycca. B HeonpeeneHHbIX cucTeMax HaiTu ol1iee 1 0/1HO
YacTHOE PEelIeHMUs], CeNIaTh IPOBEPKY.

2X, +7X, +3X; +X,= 6
3X, +5X, +2X, +2X, =
6X, —X, —X; +5x,= -2

4. Haiitu oOumiee pemeHue U (yHIAMEHTAIbHYIO CHCTEMY pELICHUH, €clad OHa
CYIIECTBYET.

X, +2X, +4X; -—-3X,=

3%, +5X, +6x, -—4x,=

0
0
4%, +5Xx, —-2%; +3x,= 0
3%, +8x, +24x, -19x,= O

0

X, -8X, +7X, =

5. Pemnth MaTpuuHOE ypaBHEeHUE (HAWTH MaTpHIly X).
12 1 2) (4 17) (1 2Y
4E — X = +
10 0 -1) (10 -5) (1 O

6. HccnenoBarh Ha JIMHEHHYIO 3aBUCUMOCTb CUCTEMY BEKTOPOB

a=(46) b=(@-11 <c=(L3)



7. Haiitu KoOpauHATHI BEKTOpa X B Gasuce (el‘ez, €3), €CIIU OH 33/1aH B CTaHJAaPTHOM

0azuce (eq, ey, e3).

e, = e +e, + 2e3,
e, = 2e; — ey,

83 = —€q + ey + és,
x=(6,—-1,3)

TP Ne2 «Ilpeoenwvt. Henpepvienocms pynKyuu 00HOU nepemeHHon

. 2x*+5x-3
1. loxa3ats (HaiiTu 5(8)), aro: |lIm =—1.
x>3  X+3

2. Boruncnuth npeaensl QyHKIHA.

2 _2x—1)(x+1 _
- (x° —2x-1)(x+1) i ax-3

a) X - -1 X4+4X2—5 ) 6) X =4 \/;_2 . B)
. In(1+sinx ox2 1 2x g3
jim ML*SINX) im Xl gy
x—=0  sindx r)* 1 Inx )X~ 02X —arctg 3x
. (3x-1 V()
Ilml( j :
0" X+1

3. Jloka3aTb, 94TO QPYHKITUSI f (X) HETpEPhIBHA B Touke X, (HalTH o (6‘ ))
f(x)=5x*-1, x, =6.

4. Uccnenyite QyHKUUIO Ha HempepblBHOCTh. HailiauTe TOukM pa3pbiBa (YHKLUHU, €CIH OHH
CYIIECTBYIOT, U ONpEeAEIUTE TUIIBI pa3pbiBoB. [locTpoiite cxemarnueckuit rpadpuk GyHKIUN.

2, 0<x<1, 44
a) f(x)=44-2x,1<x<25, 0) y=—51.
2x—7,x>25. X

TP No3 «Hccnedosanue pynKkyuit u nocmpoenue pahukoe»
1. Haiigute HanOombIee U HaMMeHbIIIee 3HAYCHHs (PYHKIIUU Ha 3aJAaHHOM OTpE3Ke
f(x)=2x>-6x*-18x+7 xe[-2;2].

N 1
2. TIposemuTe MOIHOE HCCIIEIOBAHHE U IIOCTPONTE rpaguK GyHKIUM Y = 3 x® —2x* .

(x-1)*

3. IIpoBeaure moiHOE UCCIIEAOBAHUE U OCTPOiiTE TpaPuK PyHKIUU Y = -
X

TP No4 «HeonpeoeneHHblii u OnpeodeieHHblil UHmezpay



1 yactb «HeonpeneneHHblii UHTETpamI»
Brrunciuts HCOMPCACIICHHLIC NHTCI'PAJIbI.

1 |(4-3x)e¥dx. 2. [ 3. [ XLy
J. Jx\/x2+ IX —X
3 2
4. J-x +6X +13X+9dx. 5 _[ x3 +4x +4x+2 dx

(x+1)(x+2)°

2 yactb «OnpeeneHHbIi HHTErpa
BbruuciuTh onpeneneHHble HHTErpalbl.

x+1 x2+x+1)

0 e?+1
1+In(x-1
6. I(xz +5X +6) cos 2xadx. /- #dx.
e+l X_l
8. 2arctg2 dx | 9.arctg3 dx |
22 sin®x(1-cosx) . (3tgx+5)sin2x
Vg 16
10. jzgsingx dx. 11. I\/256—X2dx.
72 0

3 yacthp ((HpI/IJ'IO)I(eHI/ISI ONpCACIICHHOI'O UHTCI'palia»

3
12. Beruucnuts miomiaau Guryp, orpaHU4eHHbIX rpadukamMu GyHKIUHN. y= (X - 2) ,
y =4x-8.

13. Berunciourts JJIMHBL AOYT KPUBBIX, 3aJaHHBIX YpPABHCHHUAMHU B HpHMOYFOHBHOﬁ CUCTEMC

koopimHat.  y=InX, +/3<x<+/15.

14. Boruncnute 00beMbI TENIa, 00pa30BaHHOIO BpallleHUEM (UTYpbl, OTPaHUYEHHBIX rpapuKaMu

¢ynkuuit. Ock BpalieHus OX_ y= —Xx* +5x— 6, y=0.

TP No5 «Cnyuaiinvie coovbimusy

3agaua 1. Bpocarorcs nBe urpanbHblie kKocTd. OnpenenuTs BepoITHOCTh TOTO, YTO: a) CyMMa
YHUCJIa OYKOB HE TPEBOCXOIUT 3; 0) MPOM3BEACHUE YHCIIa OUKOB HE MPEBOCXOUT 3; B)
IIPOM3BEACHUE YUCIIa OYKOB JIEJIUTCS Ha 3.

3agaua 2. Cpemu 10 noTtepeitHpIx OmeToB 6 BEIMTPHIIHBIX. Haynauy B3sum 4 Ounera.
OnpenenuTb BEpOATHOCTb TOTO, YTO CPEI HUX 2 BBIUTPHIIIHBIX.

3agaya 3.  MomeHTHI Hauana IByX COOBITHI Hay/auyy pacrpeaesieHbl B IPOMEXYTKE
Bpemenu oT 9:00 no 10:00. Oxno u3 coObituit amures 10 Mun., qpyroe — 10 mun. OnpenenuTsb
BEPOSITHOCTH TOTO, UTO :a) COOBITHS «IIEPEKPHIBAIOTCS» BO BPEMEHH; 0) «HE
NEePEPKPHIBAIOTCSY.

3anaua 4. B aByx maptusx 71 % u 47 % noOpokadecTBEHHBIX U3/IETUIl COOTBETCTBEHHO.
Haynauy BOuparoT o oJHOMy U3JENNI0 U3 Kax 101 napTun. KakoBa BeposITHOCTH OOHAPYKHUTh
Cpenu HHX: a) XOTs ObI 07JHO OpaKkoBaHHOE; 0) 1Ba OpaKOBaHHBIX; B) OJTHO TOOPOKAUYECTBEHHOE U
oJ1HO OpakoBaHHOE?

3agaya 5. BeposaTHOCTH TOTO, UTO L€ MOPAXKEHA IIPU OJJHOM BBICTPEIIE IEPBBIM CTPEIKOM,
pasna 0,61, Bropsim — 0,55 . IlepBsiii caenan 2, BTopoit — 3 BeicTpena. OnpeaeauTb BEpOsSTHOCTh
TOTO, YTO LIEJIb HE MOPaXKEHa.



3agaua 6. B mepBoii ypue 4 6enbix 1 1 uepHBIif  111ap, BO BTOPO#t -2 6embIX U 5 uepHbIX. U3
MIEPBOIl BO BTOPYIO MEPEIIOKEHO 3 MIApOB. 3aTEM U3 BTOPOU YPHBI U3BJICUCH OJMH IIap.
Onpenenuts BEpOATHOCTH TOTO, YTO BHIOPAHHBII U3 BTOPOM YpHBI I1ap — Oeblil.

3agaya 7. B marasuH nocTynaroT OZHOTHUITHBIC U3/CIHUS C TPEX 3aBOJIOB, IPHUYEM I-ii 3aBOJ
nocrasisger M% uznenuit (1=1, 2, 3). Cpeau usaenuii i-ro 3aBona Ni% nepBocopTHbIX. KyruieHo
oJ1HO u3aenue. OHO 0Ka3aJIoCh EPBOCOPTHRIM. ONpeAeInTh BEPOATHOCTh TOTO, YTO KYIUIEHHOE
U3JIeNIME BBIMYIICHO |-M 3aBogoM. M1=50, m,=30, m3=20, n;=70, n,=80, n3=90, j=1.

3anaua 8. BeposATHOCTH BBIMTpPHIIIA B JIOTEpero Ha oauH Owiet paBHa 0,3. Kymineno 10
OouneroB. HaliTn HauBeposTHENIIIEE YNCIIO BBIMTPABIINX OMIIETOB U COOTBETCTBYIOIIYIO
BEPOSITHOCTbD.

3agaua 9. BeposarHocts «c60s» B paboTe TeneQOHHOM CTAaHIIUHU NMPH KaXKIOM BBI30BE paBHA
p=0,02. [Toctymmio 1000 Be130BOB. OnIpeieTuTh BEPOSITHOCTD 7 «COOEBY.

3agauya 10. BeposTHOCTH HACTYIUICHUSI HEKOTOPOTO COOBITUS B KaxkaoM u3 100
HE3aBUCUMBIX UcnbITaHu# paBHa P=0,8. OnpenenuTts BEPOSITHOCTH TOI'O, YTO YUCIO M
HACTYILICHUI COOBITHS YIOBIETBOPSIET CIIEAYIOLIeMy HepaBeHCTBY: ki < m < k,; ki=80,
k,=90.



IIpunoxenne 2

OueHovHbIe CpeACTBA /JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramumn.:

CTpyKTypHBIii

PYKTYP [Tnanupyemblie pe3ynbTaThl

DJIEMEHT OrneHoYHBIC CPECTBA

oOy4eHus

KOMIETEHINH
OIIK-1 cnocoGHOCTHIO M TOTOBHOCTHIO HCIOJIL30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JAUCHHUILIMH B MPOo(deccHOHATBLHOIM
AeATeJIbHOCTH
3HaTh -OMpeIeIeHUs] OCHOBHBIX Teopernueckue BOMPOCHI IS IK3aMeHAa

MaTeEMATHYECKUX OOBEKTOB U3
pa3IMYHbIX Pa3/eOB BBICIICH
MaTEMaTHKH, HCIIOJIb3yEeMbIX TSI
ONKMCAHUS PCATbHBIX 00BEKTOB M
MIPOIIECCOB

- AQHAJUTHYECKHUE CIIOCOOBI
OTIpEe/ICIICHUST MATEMATHYECKUX
00BEKTOB

- CBOMCTBA M OCHOBHBIC
XapaKTePUCTUKU MAaTEeMaTUYECKUX
00BEKTOB

- mpaBuia paboThI C
MaTEMATHYECKUMHU 00bEKTaAMU

- OCHOBHBIE METOBI
HCCIIENOBAHUA MATEMAaTHUYECKUX
00BEKTOB

1.
2.
3.

o

o

10.
11.
12.

13.

14.

Marpuiisl. [elicTBusa HaQ MaTpULIAMU.

Omnpenenurenn MaTpull, UX CBOWCTBa (JIF0ObIE 1BA C IOK-BOM).

MuHnop, anredpanveckoe JOMoJHEHHE. Brrancienne onpeaennTess pa3iokeHUeM o CTPOKe
(cTonlIry), HOHUKEHUEM MOPSIJIKA.

OO6parHast mMarpulia, TeopeMa O CYIIECTBOBAaHWU M €IWHCTBEHHOCTH OOpPATHON MAaTpHUIIBI
(1ok-BO).

DneMeHTapHbIE TpPeoOpa3oBaHUS MATpHIl. OJKBHBAJCHTHBIE MATpPHUIBl. PaHr MarpHibl.
CoiicTBa panra. Teopema 0 paHrax SKBUBaJI€HTHBIX MaTpHull (0e3 JOK-Ba).

Crynenuatas marpuna. Teopema o paHre CTyleH4aToi MaTpuis! (10K-BO).

Cuctemsl nuHelHbIX anreOpanueckux ypaBHeHui (CJIAY) (onpeneneHus: COBMECTHOM,
HecoBmecTHOM CJIAY, pemenust CJIAY). YcnoBus comectHoct CJIAY.

Marpuunas 3anuch CJIAY. Pemenne CJIAY ¢ nomorpio 00paTHOM MaTpHUIbL.

®opmynsl Kpamepa (BbiBOI).

Omnpenenennsle u Heonpenenennsie CJIAY. Merop ['aycca.

Onnopoansie CJIAY. @ynnamMeHTalIbHAs CHCTEMa PEIISHUH.

Bexropsl. JInHeliHbIe onepanuu HaJ BekTopaMu. KojumHeapHble M KOMILJIaHAPHBIE BEKTOPBI.
JleneHnue oTpe3ka B JAHHOM OTHOILICHUMU.

CkaniipHOE TNPOU3BEACHHUE BEKTOPOB, €r0 CBOMICTBA. YTOJd MEXIY BEKTOpaMHU. Y CIIOBHE

NEpUCHAUKYIIIPHOCTH ABYX BCKTOPOB. HpOCKLII/ISI BCKTOpPa a Ha BCKTOD b . Mexanuueckuit
CMBEICJT CKAJIAPHOT'O IMPOU3BEACHU.

CkalnspHoe pou3Be/IeHNe B 6asuce i, j,k (BBIBOJ).
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DJIEMEHT
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[Tnanupyemblie pe3ynbTaThl
oOy4eHus

OneHouHble CpeacTBa

15. BektopHoe npou3BeIeHHE BEKTOPOB, €ro cBoicTBa. ['eoMeTpuueckuili 1 MEXaHUYECKHI
CMBICJI BEKTOPHOI'O IPOU3BEICHHUS. Y CJIOBUE KOJUIMHEAPHOCTH JABYX BEKTOPOB.

16. BexTopHoe IIpou3BeicHue B 6asuce i, j, k (BBIBOI).

17. CmemanHO€ MPOU3BEICHNE BEKTOPOB, €r0 CBOMCTBA. ['eOMeTpruYecKuil CMBICI CMEIIAaHHOTO
IIPOU3BEACHNUSA. Y CIIOBUE KOMILIAHAPHOCTH TPEX BEKTOPOB.

18. CMemanHOE Npou3BeieHue B 6asuce i, j,k (BBIBON).

19. YpaBuenue npsamoii Ha mmockocT. CriocoOb! 3ananust. OCHOBHBIE 3aauu.

20. YpaBHeHue MI0CKOCTH B pocTpancTBe. CriocoOs! 3a1anus. OCHOBHbBIE 3a/1a4H.

21. YpaBHeHue npsmoit B npoctpancTe. [IpsaMas u niaockocts B mpocTpancTBe. OCHOBHBIE
3aJ1auH.

22. @ynkuus. CriocoOsl 3ananus. O6macTs onpenenaeHus. OCHOBHBIC dJIeMEHTapHbIe PYHKIINUH,
UX CBOWCTBA, rpauKu.

23.1Ipenen ¢pynkuuu B Touke. [Ipenen pynkuuu B 6eckoneyHocTd. OAHOCTOPOHHUE TIPEIEIBI.

24. beckOHEYHO MaJble U OECKOHEUHO 0oJbIue PYHKINH, CBA3b MEXy HUMH. CBOMCTBA
0ECKOHEYHO MaNbIX (PYHKIIHH.

25.Teopemsl 0 peaenax. PackpeiTue HeONpeaEIeHHOCTEH.

26.3amMeyaTenbHbIe TPEIebl.

27.CpaBHeHHe OECKOHEYHO MaNTBIX ()YHKIMNA. DKBUBAJICHTHBIE OECKOHEYHO Malible (YHKIIUU U
OCHOBHBIE T€OpEMbI O HUX. [I[puMeHeHNe K BHIYMCIEHUIO TPEIETIOB.

28.HempepsIBHOCTH ()yHKIIMU B TOUKe. TOYKH pa3pbiBa U UX KiacCu(UKaIus.

29.OcHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (PyHKIMAX. CBONCTBA (DyHKIMI HEMPEPHIBHBIX HA
OTpE3Ke.

30.1IpousBoaHas (GpyHKIMHU, €€ TEOMETPUUECKUI U (PU3NIECKUNA CMBICIL.

31. YpaBHeHuUs KacaTedbHON 1 HOpMaH K KpuBoil. [luddepeHnnpyemMocTs GyHKINU B TOUKE.

32.1Ipou3BoHAas CyMMBI, Pa3HOCTH, IPOU3BEICHHSI, YaCTHOr0 (GyHKIMN. [Tpon3BoiHAs CI0KHOM
1 00paTHOM (YHKIIUA.

33. JuddepennpoBanre HEIBHBIX U MapaMeTPUUYECKH 3ajaHHbIX (yHKIMH. Jlorapudmuyeckoe
muddepeHIpoBaHHE.

34.1Ipon3BOHbBIE BBICIIUX MOPSIIKOB.

35. ludpdpepentman pyaknun. 'eomerpudeckuii cMpici quddepernnana. OCHOBHBIE TEOPEMBI O
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[Tnanupyemblie pe3ynbTaThl
oOy4eHus

OneHouHble CpeacTBa

muddepeHnuanax.

36.IIpumenenue nuddepennmana Kk mpuOIMKECHHBIM BHIYUCICHHUSIM.

37.0cHoBHbIE TeopeMbl nuddepenimanprHoro ucuncinenus: Pomrs, Jlarpamxka u Kommu.
38.IpaBumo Jlonurans.

39.YcnoBust MOHOTOHHOCTH (YHKIUN. DKCTpeMyMbl (yHKIMA. Heobxoammoe 1 JocTaTouHoe

YCIIOBUS IKCTpeMyMa (PYHKIIHH.

40.HaubopIiee 1 HanMeHbIee 3HaYeHUs (DYHKIIMH HA OTPE3Ke.
41.Boeimykiiocts rpaduka ¢yHkiun. Touku neperuba. HeodxonuMoe u 10CTaTOuHOE YCIOBUS

TOYEK meperuoa.

42. AcumnToThl rpaduka GyHKIHH.

43.

44,
45,
46.
47.
48.
49.
50.

51.
52.
53.

54.
55.
56.
S57.

58.

[TepBooOpasnas. HeompeneneHHBIE WHTETpal W €ro CBOHCTBA. TaOimuia OCHOBHBIX
UHTETPaIoB.

OcCHOBHbIE METO/IbI UHTETPUPOBAHUS: 3aMEHA IIEPEMEHHON U MHTETPUPOBAHUE 110 YACTSM.
WHuTerpupoBanue paliMOHAIbHBIX ()YHKIMH.

WHTerpupoBanre TPUrOHOMETPUUIECKUX (PYHKIIHH.

WuTerpupoBanue UppalioOHAIBHBIX (DYHKIHIA.

OrnpeenieHHbIN UHTErpall Kak Mpeies HHTErpalbHOM CYMMBI, €T0 CBOMCTBA.

®opmyna HetoToHa — Jleiibnuna. OCHOBHBIE CBOWCTBA ONPEAEICHHOTO MHTETpaa.
Brruucnenue onpeneneHHOTO MHTETpaia (3aMeHa MePeMEHHON, HHTETPUPOBAHHE T10 YACTIM).
WHuTerpupoBaHue YETHBIX U HEUETHBIX (PYHKIMI B CHMMETPUYHBIX MpeJieNax.
HecoOcTBeHHbIE HHTErpabI.

I'eomerpuueckue U pu3NIECKUe TPUIOKEHUS ONPEIeIIEHHOTO HHTErpaa.

Ob6nacte onpenenenuss @HII. IIpenen, HenpepbiBHOCTH. CBOMCTBA PYHKIIMM, HETPEPHIBHBIX
B OTPaHUYEHHON 3aMKHYTOH 06JacTu.

YacTHble MPOU3BOIHBIE IIEPBOTO MOPSI/IKA, UX T€OMETPUUECKOE UCTOIKOBAHHE.

YacTHbIE TPOU3BOIHBIE BBICIINX IOPSAIKOB.

JuddepeHunpyeMocTs U MoNHbIN auddepeniman GyHKIuu.

[Tpumenenue nonHoro auddepenHnumana K npuoIMKeHHbIM BeUcIeHUIM. uddepernmanst
BBICIIIUX TOPSIAKOB.

ITpousBosHas cinoxxHot ¢pyHkuuu. [lonHas npousBogHasl.
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oOy4eHus

OneHouHble CpeacTBa

59. UuBapuanTHOCTH popmbl osHOTO Auddepennnana.

60. luddepennupoBanue HeIBHONU (DYHKITUH.

61. KacatenpHast JI0CKOCTh U HOPMaJb K TOBEPXHOCTH.

62. DkcTpemMyM (QYHKIMM JBYX TIlepeMeHHBbIX. HeoOxommMoe u JIOCTaTOYHOE YCIIOBHE
JKCTpEMyMa.

63. YcnoBHBIN SKCTpeMyM. MeTon MHOXUTENEH Jlarpanka.

64. Hauboubliee 1 HAaMMEHbBIIIEE 3HAUYCHUST (YHKITMHU B 3aMKHYTOH 00J1acTy.

65. OCHOBHBIE MOHSATHUSI TEOPUH BEPOSITHOCTEH: HCTIBITAHUE, COOBITHE, BEPOSATHOCTH COOBITHS.

66. [eiicTBust Ha[ COOBITHSAMU. ANreOpa COOBITHIA.

67. TeopeMbl CIIOKEHUS U YMHOKEHHSI BEPOSITHOCTEH.

68. ®opmyna nomHou BepositHocTH. Dopmyna beiieca.

69. IlocnenoBaTenbHOCTh HE3ABUCUMBIX HCTIbITaHui. Dopmyrna bepuymnu.

70. CrryyaifHple BETMYMHBI, KX BHUJIBI.

71. Pan pacnpenenenusi. OyHKIus pacnpenenenus, ee cBoiictBa. [ImoTHOCTH pacmnpeneneHus,
CBOMCTBA.

72. UucnoBble XapaKTePUCTUKU CITyYailHBIX BEIMYMH: MaTeMaTHUECKOE OXKUAAHUE, AUCIIEPCHS,
CpeaHee KBaApaTHIECKOe OTKIIOHEHHE.

73. HopmaubHBIi 3aKOH paclipeieeHus Cly4yailHON BeTMYUHBI.

74. Cuctembl CcilydyalHBIX BENMYMH. 3aKOH pacnpeneneHus. YucioBble XapaKTEpPUCTUKH
CHCTEMBI CIIy4aliHbIX BEJIMYUH. 3aBUCHUMOCTD CIIy4ailHbIX BEJIMYHH.

YMmeTs

- COTIOCTABJIATH PEANbHYIO 3a/1a4y
C oTpeIeTIeHHOM 001acThIO
MaTeMaTHUYECKUX 3HAHHH,

- IPUMCHATH TUIIMYHBIC
MaTeMaTH4eCKrUe MOJICIH B
poeCCHOHATBHON JEATENHHOCTH
- HaxOJIUTh PEUICHHE
dhopMa30BaHHOM 3a7a9H,
HCTIONB3YS CBOMCTBA
MaTEMATHUYCCKUX 06’I)GKTOB,

ITpumepnsvie npakmuueckue 3adanus 01 IK3AMeHA:

1. PemuTh cucteMy JTUHEHHBIX alreOpandyeckux ypaBHEHUI ;(X_j;’; fzz =5 ,—3,
3X-5y—-6z=-7.
X+y+z=0,

2. PemuTh cuctemy JIMHEHHBIX anredpandeckux ypaBHEHUN 2Xx-y-2=0,
3X+4y+2=0.

3. Hammcare ypaBHeHue npsiMoit , mpoxozsieii uepes Touxky M (1,2) MapajulIeJIbHON NPSAMOU




CTpyKTypHBIii

IInanupyemsblie pe3ysbTaThl

DJIEMEHT OrneHOYHBIC CPECTBA
oOy4eHus
KOMITCTCHIIHH
- HHTCPIPETUPOBATH 5x+2y+20=0.
K p— . —_— _ _ —
(opmarso (MaTeMaTIICCKR) 4. Bprmemuts a°b oy axb ,ecIn a = (1,1,1), b= (0,2,1).

MOJIy4YEHHBIH pe3yNbTaT

— pfmaTth 3aga4d 110 U3y4acMbIM
TCOPCTUYCCKHU pPa3aciiaM;

— 00cyxnarb CIIOCOOBI
3¢ (HeKTHBHOTO perieHus
muddepeHIMaNbHbIX YpaBHEHUN U
170'¢ CHUCTEM; OTIpeNeNATh
3 PEKTUBHOCTD pPEIICHHS 3aJauu,
MOJTy4EHHOTO c MIOMOIIIBIO
YHCIICHHBIX METOJIOB;
pacrno3HaBaTh s deKTUBHBIE
pe3ynbTaThl 00paboTku

9KCIEPUMEHTAIBHBIX JIAHHBIX OT
HedP(HEKTUBHBIX

Hanwucats ypaBHeHue npsimoit AB , eciu A(— 1,2), B(Z,—l)

6. Hamucarp ypaBHEHUE IPSIMOM, MPOXOAIIEH yepes Touky M (1,0) napajuieIbHON IPSMON
X—2 y-4
3 -1

7. Ilokazare, uro mpsiMbie 2X—Y—-20=0 u —X—-2y—-3=0 nepneHAUKYISPHBEIL.

8. Ilokasarb, uro npsmeie 2X~Y+4=0y —4x+2y-10=0 panappenpusl.

9. Hamnucarpe ypaBHEHUE NPSMOI1, OTCEKAIOLIEH HAa OCSIX KOOpAUHAT OTPE3KH 2 U 3.

10. Hammcath ypaBHEHUE MPSIMOH, MPOXOAsIIei yepes Touky M (— 2,3) NEPIEHAUKYIAPHO
IpsIMON X +2y+20=0.

11. Beruucnure npeaenbl:

4 .
a) lim 1+4>2< X > 6) lim 3x arcsmzx :B) im \/Zx—l—x@_
x> X + 3X° + 2X x-0 COS X — COS”~ X X3 x—3

x=ctg2t,

12.
y = In(sin 2t).

Haiinure % Ui QYHKIMH: a) y=e4x_x2. 0) {
X

13. HaiiTu skcTpeMyM QyHKIHHE 1 Touku mepernda Y = X* —4x® —48x° +6x -9

14. Haiit HeOpeIeIEHHBIM  HHTETPAJ: a) jsin 3x-cos 5xdx , 0) | 1-cosx . B)
(x—sinx)*

j(2x+5)-exdx.

V20

. xdx
15. BeIYUCITUTD ONPEACTICHHBII HHTETPA
2 X 2 +5

1
16. BeraucimuTh onpeiesIeHHBIA HHTEeTpal I4x .arcsin xdx -

0]

. . 2

17. Haiitu nnomans (UIypsl, OrpaHHYEHHOH juHuAMu: X=4, Yy =4X
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_ lo_v2 _y2 _ 3
18. Haiitu 1 mocTpouTh 007aCTh OpeeieHus PyHKITUH U=y9-x"—y" +(x-y) .

3 -
19. Haiitu mnonueiii puddepeniman  QyHkuuu: z=X"Iny—sin2xy.
20. Haiitu 49acTHBle IPOU3BOJHBIC IEPBOTO MOpsaKa (YHKIHU:

z =5x°y% +In(x +4y).

21. HamcaTh ypaBHEHHE KACaTeIbHOM IIOCKOCTH H HOPMAIIH K TTOBEPXHOCTH Z =+ X+ Yy’ B
touke (3, 4, 5).

22. VlccnenoBath Ha KCTpeMyM QyHKIMIO Z = X2 — 2xy + 4y3

23. Pemmute 3amauy Komu:  ycos® xdy = (y2 +1)dx, y(0)=0.

24. Tlpu nocraBke ¢ 3aBoaa Ha 6a3y 1000 paanonprueMHHUKOB, y 55 BBIILIN U3 CTPOS JIAMIIBI.
HaiiTu BeposTHOCTH TOTO, YTO B3SITHIN HayAauy MPUEMHUK OYJET UCIIPABHBIM.

25. TlaTHaMUATH SK3aMEHAIIMOHHBIX OMJIETOB COJIEPIKAT 10 2 BOIIPOCA, KOTOPBIC HE TIOBTOPSIFOTCS,
AK3aMEHYIOUIUIICS 3HAET TOJIBKO 25 BonmpocoB. HaliTu BEpOsSTHOCTH TOTO, YTO 3K3aMeH OyAeT
ClIaH, €CJIM JJIsl 3TOTO JOCTATOYHO OTBETHUTH Ha J[BA BOIIPOCA OJTHOTO OHIIETA.

26. [IpuHuMaeM BEpOSTHOCTU POXKACHUS MalburKa U JEeBOYKU paBHBIMU. HailTu BEepOSITHOCTH
TOTO, 4TO cpenu 10 HOBOPOKIEHHBIX 6 OKAXKYTCS MAIbUUKaMH.

27. JlaH 3aKOH pacnpeseieHns AMCKPETHOHN ciay4aiHOW BETMYUHBIL:

X: | 110 | 120 | 130 | 140 | 150
p: 10102 |03 |02 |0.2
BBIYHCIIUTH €€ MaTEMaTHUECKOE 0>KUJIaHUE, UCIIEPCUIO U CPEJHEE KBAIPaTHUECKOE OTKIOHEHUE.
28. lana ¢hyHKIMS pacrpeAesieHus] HeMPEPhIBHOM CIIy4aifHONW BETMYUHBI X

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

Haiitu mtotHOCTH pactpenenenus f(X), moctpouts ee rpaduk, BEpOITHOCTH MOMAIaHUS B
3aJlaHHbBIN




CTpyKTypHBIii
DJIEMEHT

IInanupyemsblie pe3ysbTaThl
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KOMIIETEHINH 0byuenus
unrtepsan [0,5; 2], Mx, Dx, ©x.
29. 3amaHo pacnpe/iereHue BEPOITHOCTEeH TUCKPETHON ABYMEPHOMN CITy4aiiHON BETMYMHBI:
Y\ X 2 S) 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03
HaiiTu 3akoHbI pacnpeneneHus: COCTaBISIONINX, KO3POUIUEHT KOPPESIUN
30. Ilo BeIOOpKE Mpu 3a7aHHOM ypoBHE 3HaUUMOCcTH o = 0,05 mpoBepuThH MO KPUTEPHUIO
[Mupcona runoTe3y 0 HOpMaIbHOM pacHpeeIeHUH TeHepaIbHON COBOKYITHOCTHU. B ciydae
MPUHSATHSI TUTIOTE3bI O HOPMAITBHOM PACIIPEICIICHUN HAUTH JOBEPUTEIILHBIC HHTEPBAIIBI JIJIS
MaTEeMaTHYECKOTO OKUJAHUA d W CPEJIHEro KBaJAPAaTHUECKOTO OTKIIOHEHUSI G TIPU YPOBHE
HaJexHOCTH Y =1—0
X, 4 7 10 13 16 19 22 25
n, 6 11 14 22 20 13 9 )
31. 13 HOopMalbHOI TeHepalbHON COBOKYITHOCTH M3BJIedeHa BEIOOpKa oobema N=15:
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133,
134.
TpebGyercs mpu yposre 3Haunmoctn o = 0,05 npoBeputTh HyJEBYIO THIOTE3Y H, : 02 =02 =55,
IPHHSB B KAYE€CTBE KOHKYPUPYIOIIEH runoTessl: a) H, 1o’ #55,0) H, : o* >55 um
H, : 0% <55 B 3aBUCUMOCTH OT TIOJyYEHHOTO 3HAYEHHS o’.
Brnagets - METOJIaMU PalbOTHI C PA3TUYHBIMU

10 TIPUPOIC MATEMaTHIECKUMHU
00BEKTaMU,

- TPaKTUYECKUMH  HaBBIKAMHU
JI0Ka3aTeIbCTBA CYXKACHUMIMI

- YMEHHEM T€OPETUYECKH 000CHO-
BBIBATh BBIBOJIBI,

- MaTEeMaTHIECKUMHU METOIaMH
OIKCAHMsI peaJIbHBIX MPOIIECCOB B

Ilpumepniuie npukiaonvle 3a0a4u U 3a0aHUs
3anava 1. 3aBUCHUMOCTD ITyTH OT BPEMEHH NPU MPSIMOJIMHEMHOM JIBUKEHUU TOUKH 33/1a€TCA

1
YpaBHEHUEM S = §t3 +2t°-3,11e S —TyThBM,a t — Bpems B ¢. Beruncimre ee CKOpOCTb U

YCKOpEHHE B MOMEHT BpeMeHH t =4C.

3aganue 2. CocTaBbTe QITOPUTM HCCIEAOBAHUS HA SKCTPEMYM (PYHKIIMH HECKOIBKUX
IIEPEMEHHBIX

3ananue 3. [lonroroBete 0TBeTH Ha BOompockl K MJI3 Ne 6: Uto 3HAUUT OIIEHUTH T€HEPATBLHBIE
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po(hecCHOHATTLHOM e TEIbHOCTH

- IPAKTUYCCKIMH HABBIKAMU
UCIIOJIb30BaHUSI MATEMATHUECKUX
MOHSATHUI U METO/IOB (M3y4aeMBbIX
pa3/iesioB MaTEMATUKH ) IIPU
pELICHUH TTPUKIIA/IHBIX 3a/1a4;

- HaBBIKaMu 0000IIeHUS
PE3YJIBTATOB PEUICHUS,
pe3ynbTaToOB 00pabOTKH
CTaTHCTHYECKOTO IKCTICPUMEHTA;
- cioco0amu OIICHUBaHUS
3HAYMMOCTH U TIPAKTHYECKOMN
TPUTOJJHOCTH MOJTYYSHHBIX
pe3yabTaToOB

napameTpsl 1o Beioopke? Chopmynupyiite onpesenenrne TouedHol orenku. Onpenenure
CMEIICHHBIC U HeCMeNIeHHBIe, 3QdekTrBHbIC U HEI(D(HEKTUBHBIC, COCTOSTEIBHBIC U
HECOCTOSITENIbHBIE OIEHKU TeHEePAIBHBIX MapameTpoB. [IpousumrocTpupyiiTe onpenencHus
TeOMETPHYUECKH. 3aUIINTE pacueTHbIC (DOPMYJIBI sl CTPYIITUPOBAHHBIX U HECTPYIITUPOBAHHBIX

JTAaHHBIX: BBIOOPOUHOTO cpeAHero X (YKa)KUTe ero BEpOSITHOCTHBIN CMBICI); BBIOOPOUYHOM
mucnepcuu Dg. Kak olieHuTh MaTeMaTudeckoe 0KuIaHue TI0 BEIOOpOUYHOH cpenHeii? Onenure
JTUCTIEPCHUIO MO UCIIPaBIICHHOM nucnepcun. Kakumu SBIsIOTCA TOUEUHBIE OLIEHKH
MaTEMaTHYECKOTO OXKUIAHMS, TUCTICPCUU M CPEIHETO KBAJIPATHIHOTO OTKIOHCHHUS
CMEIIEHHBIMH WU HeT, 3(GEKTUBHBIMU WU HEI(PPEKTUBHBIMH, COCTOSTEIILHBIMU UITU
HECOCTOSITEIbHBIMU?

3agaua 4. [{ns u3yyeHus: KONIMYECTBEHHOTO Ipu3Haka X W3 reHepajibHOW COBOKYITHOCTHU

HU3BJICUCHA BBI60pKa Xl’ Tty Xn obbrema N , AMCroIast JaHHOC CTAaTUCTUYCCKOC paCIIpCaACIICHUC.

1). ITocTpoiiTe MOJUTOH YaCTOT.
2). IlocTpoiite SMIupUYecKyto (YHKIHIO pacipeeIeHusI.
3). IlocTpoiiTe rucTorpaMMy OTHOCHUTENBHBIX 4aCTOT.

4). HaiinuTe BBIOOpOUHOE cpefiHee X , BBIOOpOuHYIO muctepcuto D, BeIOOpouHOE
cpe/iHee KBaJpaTHIeCKOe OTKIOHEHHE G, , MCTIPABIIEHHYIO JUCHIEPCHIO S° U UCTIPABJIEHHOE

cpenHee KBaApaTUYecKkoe OTKIOHEHHUE S .

5). Ilpu 1aHHOM YpOBHE 3HAUMMOCTH O MPOBEpPHTE MO KpuTeputo [Inpcona rumoresy o
HOpPMaJbHOM paclpeaeNeHU! reHePaTbHOM COBOKYITHOCTH.

6). B ciryyae mpuHSTHS THIIOTE3BI O HOPMAJIBLHOM PacIpe/IeIICHHH HalINTe IOBEPUTEITHHBIC
WHTEPBAITBI JIJISI MATEMAaTHIECKOTO OKHJIAHUS @ W CPEIHETO KBAaJIPAaTHYECKOTO OTKIOHCHHUS
[pU TaHHOM ypoBHE HajgexHoctH Y =1— ot . ([Ipunste o = 0,01).

X. 9 13 17 21 25 29 33 37

n. 5 10 19 23 25 19 12 7

IIK-2 - roTOBHOCTHIO MIPUMEHATHh AHATUTHYECKHE H YHCIEHHbIE METObI PellleHNsl MOCTABJIEHHBIX 32/1a4, MCN0JIL30BATh COBPeMEHHbIEe
HH(OPMALOHHBbIE TEXHOJIOTHH, IPOBOAUTH 00pa00TKY HH(OPMALMH € HCII0Jb30BAHHEM NMPHUKJIAJAHBIX IPOTPAMMHBIX CpeAcTB chepbl
Nnpo¢ecCHOHATBHOM 1eSITeJILHOCTH, HCII0JIb30BATH CETEBble KOMIILIOTEPHbIE TEXHOJIOTHH M 0a3bl JAHHBIX B CBOEH NPo(decCHOHAIBLHOMN
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IInanupyemsblie pe3ysbTaThl

O1leHOYHEIE CPEACTBA
oOy4eHus H peAl

Oﬁ.l'laCTH, MaKEThI IPUKJIATHBIX IIPOrpaMM IJId pacueTa TEXHOJOI'HICCKUX MapaMeTpoB 060py}10BaHI/Iﬂ

3HaTh - OCHOBHbBIE TTOHSTHUSI JIMHEHHON 1. ®opMyITMPOBKH OCHOBHBIX TEOPEM (CBOMCTB, IPU3HAKOB U3y4aeMbIX MOHATHIA, HEOOXOIMMBIC
anreOpbl U AaHATUTUYECKOM Y JIOCTaTOYHBIC YCIIOBHS) B U3y4aeMbIX pa3zeliax Kypca.
reOMETPHUH 2. MeTo/1bl pacKpbITUSI HEOIIPEIETICHHOCTEH, BHIICHEHUS! HEMPEPHIBHOCTH (DYHKIIMU OJTHOM
- OCHOBHBIE MOJIOKECHHS TepEMEHHOM.
MaTeMaTUYECKOT0 aHalln3a, 3. Airoput™ npuOIMKEHHOTO BBIYUCIIEHUS (YHKIIUU C TOMOIIBI0 quddepeHinaina; Hanucanus
- OCHOBHBIE MIOHSITHS TEOPUU ypaBHEHUS KacaTeJIbHON MPSIMOil (IJIOCKOCTH).
BEPOATHOCTEH U MaTeMaTHUuecKoil | 4. AITOPUTM MOJTHOTO UCCIIEOBAHUS (PYHKIIUH.
CTaTUCTHUKH; 5. MeTopl BBISICHEHHUS KJIACCOB UHTETPUPYEMBIX (DYHKITUH, a TAKKE METOJIbI

HETIOCPEJICTBEHHOI'0 HHTETPUPOBAHUS U MHTEIPHUPOBAHHS OCHOBHBIX KJIACCOB (DYHKIIUIL.
6. CriocoOblI BBISICHEHUS CXOAUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

9. OcHOBHBIE CTIOCOOBI CTATUCTUYECKON MPOBEPKU TUIIOTE3, BBIACHEHUSI JOBEPUTEIBHBIX
MHTEPBAJIOB JUI IapaMETPOB PACHPEACICHUS.

10. MeTo/p! MPOBEPKH JOMYIIEHHUS OMNOOK IIEPBOTO WM BTOPOTO POAA IPH MTPOBEPKE
CTaTUCTHYECKUX THUITIOTE3.

Ymetp - pacrno3HaBaTh BO3MOXHOCTb Ilpumepnvle npakmuueckue 3a0anus u 3a0a4u
AQHAIUTUYECKOTrOo perieHus 3a1aur, |3amanme 1. CocTaBbTe aJrOpUTM PEIIEHUS ..... 3a]Ja4H.
- CAaMOCTOSTEJIBHO pa3padboTaTh

AJITOPUTM pELICHUS 3aJa4H,
- KOPPEKTHO 0GOCHOBBIBATE 3apaua 3. Beruucnure npezen no npasuny Jlonurans

3aganue 2. Borauciute npubmmkenso y = 3 x° mpu x = 1,03.
lim arcsin(2x—4)
X—2 ﬁ

HEO0XO/IMMOCTE NIPEUI0NKEHHOTO 3ananne 4. ChopmynupyiiTe HeOOXOAMMBIE U TIOCTATOYHBIE YCIIOBHE SKCTpeMyMa (yHKIIUU
METOJIa PELICHUs 3a/1a4H, OJTHOI TIEPEMEHHOI

- IPeIJIOKUTH Hanboliee . 12

>dbexTHBHOE pelienue 3anaua 5. Mccnenosars yHKIMIO M TOCTPOUTH €€ TpaduK: y =2+
3

- YMCTb UCIIOJIB30BaTh NPUKIIAJIHBIC

POTPaMMHBIE TPOAYKTHI.

x? -4
3agaya 6. KakoB reoMeTpu4ecKuii CMBICI ONPEAEeIEHHOTO HHTErpajia OT N1aHHOW QYHKINY B
JTAHHOM MHTEPBAJIC B IEKAPTOBOM CUCTEME KOOPIUHAT?
3aganue 7. YKaKUTE BEpHOE YTBEPKIACHHUE O QYHKITH JIBYX MTEPEMEHHBIX:
a). TPaJIMCHT MEPICHIUKYIISIPEH KacaTeIbHOM MIOCKOCTH;




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemblie pe3ynbTaThl
oOy4eHus

OneHouHble CpeacTBa

0). TpaiueHT SABJISETCS POU3BOAHOM 110 HAIIPABIIEHUIO;

B). IPAJMEHT SIBJIETCS KacaTeIbHOW K JIMHUU YPOBHS;

T). TPaIMEHT ONpeesieT HalpaBIeHue MaKCUMAJIBHOM CKOPOCTH U3MEHEHUS (PyHKIIUH.
3ananue 8. Ykaxute JIOXKHOE yrBepxaeHue o pyHKIIUU ABYX EPEMEHHBIX:
a). HerpephIBHAs GyHKIMA Beeraa qudepeHnupyema;
0). GyHKIMs, UMEIOIIas TIpeaesl B TOUKe M, MOKET ObITh pa3pbiBHA B 3TOW TOYKE;
B). y nuddepeHupyeMoil pyHKIUHN CyIECTBYIOT YaCTHBIE IPOU3BOIHBIC;
I'). U3 HEMIPEPHIBHOCTU YAaCTHBIX IPOM3BOJHBIX B Touke M cienyer auddepeHuupyeMocTb
(GyHKIMU B 3TOH TOUKE.
3agaua 9. /[Byms MeToZaMM IPOBEIEHBI U3MEPEHUS OJJHOM U TOM ke (PU3NUECKON BETMUNHBI.
[TosydeHsl cneayrome pe3ynbTaThl:
a) B mepBoM ciyuae 145, 133, 143, 121, 135, 132, 133, 148, 133, 134;
0) Bo BTOpOoM cirydae 128, 120, 116, 115, 143, 115, 120, 138, 115, 120.
MOHO JI1 CUUTaTh, 4TO 00a METO/1a 00ECTIEeYNBAIOT OJIMHAKOBYIO TOYHOCTh U3MEPEHUH, ecin
npuHaTh yposers 3Haunmoctn & = 0.059 MMpenonaraercs, uro pesynbrarTs! n3mepenuii
pacnpeziesieHbl HOpMaJIbHO U BEIOOPKU HE3aBUCUMBI.
3apgaua 10. Hccnenyercs paboTa MPOMBIIUIEHHBIX arperaTtoB 10 MPOLECCY U3BICUCHUS IelTus
13 MPUPOAHOTO raza. McnsiTeiBatoTcs 1Ba TeXHONornyeckux pexxruma Nel u Ne2, yTo6s! BEIOpaTh
Jy4IIUi 10 NPpU3HAKY HauOOJIbLIETo NPOoLeHTa n3BiedeHus renus (6au3ko k 100 %).Pe3ynbraTs
Ha0JII0/IeHNH TIPEICTaBJICHbI B TA0IHIIE
Texuonorusl, N=120

%He,x | 98.3 [98.5 |98.72 | 9891 | 99.0 |99.15 |99.2 |99.5 |99.72 | 99.85 | 99.86
n 2 2 4 10 6 10 24 30 26 4 2

Texuonorus2, N=42
%He,x | 98.43 | 99.5 |98.71 | 98.82 | 99.22 | 99.54 | 99.73 | 99.92
n 1 2 10 6 12 6 4 1
Cdhopmynupyiite 1 IpoBepbTE CTATUCTHYECKYIO THIIOTE3Y, HA OCHOBAHUU KOTOPOIl MOXKHO
BBUSICHUTB: OTJIMYAFOTCS JIM TEXHOJOTHUYECKUE PEKUMBI M €CITH I, TO KaKOH U3 HUX JydIie?
(mpuHATH ypoBeHb HajexxHocTH 0,95).




CTPYKTYpHEIH [Tnanupyemsble pe3ynbTaThl
DJIEMEHT OneHouHble CpeacTBa
oOy4eHus
KOMIIETEHIIUH
Bianers - IpYUeMaMy aHAJIUTUYECKOTO U Ilpumepnvie npakmuyeckue 3a0anus
YUCIIEHHOTO penieHus npukiaanbix | 3aganme 1. [lopazmbinsiite:
3azad4, 1) BepHo a1, 4T0 cCymMMa, pa3HOCTb U MPOU3BEJICHHE ABYX YETHBIX (DYHKIUH €CTh YeTHAs
- HaBbIKAMU HMHTEpHNpeTHpoBarh | GyHKIMs?
IIOJIy4ECHHBIE PE3YIIbTATHI, 2) Kaxkoii, B cMbICIIe YeTHOCTH, OyAeT (GyHKIIMs, paBHAs POU3BEICHUIO (CyMME) IBYX
- MeToJaMu 00pabOTKHU HEYETHBIX (DYHKITHIA?
UH(POPMALIUHU C UCTIOIB30BAHUEM 3) CymectByroT 11 (pyHKIMH, 0OpaTHBIE caMuM cebe (ITpH J0Ka3aTeIbCTBE BCIIOMHHUTE
HPUKJIAJHBIX IPOrPaMMHBIX npeulokeHue o rpadukax oopaTHbIX GyHKLIUN)?
CPEZCTB MPUKIIAIHBIX 33/1a4, 4) Moxer i yeTHasi QyHKIUS OBITH CTPOTO MOHOTOHHOM?
- crioco0amMM OLIeHUBaHUS 3ananmne 2. Cucremaru3upyiTe 1 0000IINUTE BCE KIIOUYEBbBIE TOHIATHS U IPUEMbI PELLICHHS
3HAYMMOCTH U NTPAKTHUYECKOU TUIIOBBIX 3aAa4 1o Teme «lIpousBogHas» u «lIpuMeHeHne Npou3BOIHON NPU UCCIEA0BAHUN
HIPUTOJJHOCTH MOJTYYEHHBIX ¢byHkuuit». Pezynprar opopMure B BUJIE TaOIUIIBL.
pe3yJIbTaTOB; 3ananue 3. YpaBHEHHE PErpecCHy, OMMCHIBAIOIIEE BHIXO Y (B TpaMMax) HEKOTOPOT'O BEIIECTBA
MIPY XUMUYECKOU PeaKIuy B 3aBUCUMOCTHU OT Temnepatypsl t B arperate y=0,05+0,27t,
KO3 (HUIIUEHT TeTePMHUHAIIMHA MOJICITN R?=0,88. [aiite naTepnperaruio K03GQUIHeHToB
YpaBHEHMS PErPeccHt, HaliuTe KoApGUIMEHT Koppessauuu Mexay Yy u t. SBnsercs mu Mozenb
MIPUTOHOM K MPAaKTUYECKOMY ucnofib3oBanuto? [Touemy?

ITK-16- cioco0HOCTBHI0 IIAHNPOBATH M MPOBOAMTH (PU3HYECKHE U XMMUYeCKHe IKCIIEPUMEHTBI, IPOBOIUTH 00pab0oTKY MX pe3y/abTaTOB U
OLIeHMBATH MOTPEIIHOCTH, BbIIBUTaTh THNOTE3bI M YCTAHABJIUBATH IPAHULIBI HX IPUMEHEHHSs], IPUMEHSATh MEeTOAbl MATEMAaTHYEeCKOI0 AaHAIU3a
¥ MOJICJTHPOBAHUS, TEOPETHYECCKOI0 M IKCIIEPHUMEHTAJIBHOI0 HCCJICAOBAHNUS

3HaTh -OCHOBHBIE MEeTO/bI 1. [IpenMeT MaTeMaTUYECKOM CTaTUCTUKU. [ eHepanbHast COBOKYITHOCTh M BBIOOPKA.
CTATHCTHYECKOI 00padoTKH BapuauuvoHHbIN psa.
IKCHEPUMEHTAIBHBIX JAHHBIX, 2. [lonuron. 'mcrorpamma. OMnupuydeckast yHKIMS pacipeiesIeHus.
- METOAbI IVIAHUPOBAHNSA 3. CraTucTudeckue OLICHKU ITapaMeTPOB PACTIPEAEIIEHNUS T€HEPAIBHON COBOKYITHOCTH 110
JIKCIIEPUMEHTA, BBIOOpKE
- METOAHUKY NPOBEPKHU 4. VIlHTepBaJIbHBIE OLIEHKH [TaPAMETPOB paclpeesIeHUs] TEHEPAIbHON COBOKYITHOCTH 110
CTATHCTHYECKHUX T'MIIOTE3, BBIOOpKE
- METOAbI AaHAIU3A 5. O0mias cxema MpoBEPKU NapaMeTPHUECKON CTATUCTHUECKONW THITOTE3bI.
CTATHCTHYECKHUX JaHHBIX 6. Hemapamerpuueckue crar. runoressl. Kpurepuit cornacus. Kpurepuit [lupcona u xpurepuit




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemblie pe3ynbTaThl
oOy4eHus

OneHouHble CpeacTBa

Konmoroposa-CMupHOBa U1t TPOBEPKH THIOTE3BI O BUIE PaCIpeaeIICHUs
9KCIIEPUMEHTAJIbHBIX JaHHBIX.

7. KoppensiuoHHbIH aHanu3. IMOUpUYecKuid K03)OUIUEHT KOPPEsSIUH.

8. Haxoxxienue ypaBHEHHs IMHEHHON perpeccuy METoI0M HauMEHBIINX KBaJIpaToB.

9. Onenka kayecTBa ypaBHEHMsI pETPECCUM U €r0 UHTEPIIPETALINS

10. Anroputm mombopa (yHKIUU (TUIOTHOCTH) pacIpeacsieHus: BHIOOPOUYHBIX MTaHHBIX, Ha
OCHOBE aHaJIN3a BBIOOPKH U €€ XapaKTePHCTHUK.

YmeTs

- OLICHUBATh MOIPEIIHOCTh
CTaTUCTUYECKUX JaHHBIX,

- BBIUUCIIATh TOUEUHBIE OLICHKU
OTJIENIbHBIX [1apaMETPOB
HKCIEPUMEHTA,

- HaXOJIUTh UHTEPBaJIbHbIE OLIEHKH
TpeOyeMBbIX MapamMeTpoB,

- OLIEHUBATh 3aBUCUMOCTb MEXIY
pa3nuYHBIMHU (PaKTOpaMu
JKCIIEPUMEHTA

Ilpumepnvle npakmuueckue 3a0anus u 3a0auu
3aganue 1. Uto BaMsieT Ha MHTEPBAJIbHYIO OLICHKY MapamMeTpa (MaTeMaTH4eCKOro 0XKUIaHus,
JMCIIECUH, CPEHEro KBaapaTuieck HaliTu MeTo10M MOMEHTOB MapaMeTpbl pacrpeieeHus
IlyaccoHa Mo JaHHBIM  TIPEJCTABICHHBIM B TaOJHUIIE

Xi 0 1 2 3 4 5 6 Il
n; 10 8 6 5 4 3 3 1

3agaua 2. [Ipon3BoauTeNM HOBOTO BU/Ia aCIUPHHA YTBEPKAAIOT, UTO OH CHUMAET TOJIOBHYIO
601b 3a 30 munyT. Citydaiinas BeiOopka 121 yenoBeka, CTpagaroluX rOJI0OBHBIMU O0JISAMH,
MI0Ka3aja, YTO HOBBIMA THI aclIMpHUHA CHUMAET T'OJIOBHYIO 00JIb 3a 28,6 MUHYT NpU CPETHEM
KBaJIpaTU4YE€CKOM OTKJIOHEeHUH 4,2 MuHyThl. [IpoBepbrTe Ha ypoBHE 3HaunMocTH o = 0,05
CIPaBEIMBOCTD 'yTBEPKACHUS IPOU3BOIUTENEH aCIMPHUHA O TOM, YTO ATO JIEKAPCTBO
U3JICUYUBAET TOJIOBHYIO 0076 3a 30 MUHYT.

3agaua 3. [IpoBeputh Ha ypoBHE 3HAaUUMOCTH 0=0,05 runoTe3y 0 HOpMaJIbHOM pacHpeesIeHUN
reHepaJIbHON COBOKYMHOCTH X, UCNONb3Ys Kputepuii [Tupcona, no 1aHHBIM BEIOOPKH

m; 3 15 11 7 4

m;' 4 9 15 9 5
3angaua 4. KoppensimoHHO-perpecCHOHHBIN aHanu3. M3yuaeTcs 3aBUCUMOCTh 00beMa MPoaaK
Y (TBIC.pYy0.) OT TIJIOMIA M TOPTOBOTO 3a1a X (M2)




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnanupyemblie pe3yabTaThl
oOy4eHus

OneHouHble CpeacTBa

Onpenenutb KOXPPHUIUEHTH YpaBHEHUS MAPHOH TUHEHHOM Perpeccuy, BBIUCATh YPAaBHEHHE,
MOJITBEPIUTH €r0 3HAYUMOCTbH B LIEJIOM H OTIIMYUE OT HYJIS KQXKIOT0 U3 KOAPPHUIIMEHTOB MIPH
ypoBze 3HaunmMocTtH 0=0,05. OnpenenuTs:k03)GUIMEHT KOPPEISIHUN MEXKTy IEPEMEHHBIMH X U
Y; 3Ha4YeHHE M CMBICT KOdhHIMEHTa TeTePMUHALIUH;, CMBICT KO3 (OHUIIMEHTOB YpaBHEHUS
perpeccuy; MPOTHO3HOE 3HAYCHHUE pe3ynbTara npu X=45; 1ucnepcuto ommOKyu MOJEIH.

BbIBO/ UTOMOB

PezpeccuoHHaA cmamucmuka
MHOKecTeeHHbIM R 0,72
R-kBagpar 0,52
HopMupoBaHHbIA R-

Keagpat 0,46
CTaHaapTHaA ownbKa 10,45
HabnwoaeHua 10,00

JMCNEepCUOoHHbIN aHanu3

3Hauu-
df SS MS F mocme F
Perpeccua 1 945,881 945,881 8,656 0,019
OctaTok 8 874,219 109,277
1820,100

Utoro 9

Cmaxdapm t-
Koagpu Haa
yueHmo!  owubka muka  3HaueHue  95% 95%
Y-nepeceyeHue 6,819 4,803 0,001 17,027 48,477
X 0,192 2,942 0,019 0,122 1,010

cmamuc P- HuxcHue BepxHue

3ananue 4.

Bnanets

- MATEMATHYIECCKHUM allnmapaTomM

U HABBIKAMHU €10 UCITOJIB30BaHUA
AJIF OIMUCAaHUuA
IKCMMEPUMEHTAJTBHOI0
HCCJICJ0BAHUA

- HABBIKAMHU 1 ME€TOAUKAMH

IIpuMepHbIe NpaKTHYeCKHe 3aJaHUS M 321241

3aoaya 1 HaiiTu MeTOJIOM MOMEHTOB MapaMeTpbl HOPMAJIBLHOTO pacHpe/esIeHus 0 JaHHBIM,

NpCACTAaBJICHHLIM B Ta6J'II/II_IC

Xi 0.3 0.5 0.7 0.9 11 1.3 1.5

1.7

1.9

2.3

ni 6 9 26 25 30 26 21

24

20

5
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oOy4eHus

OneHouHble CpeacTBa

00001mIeHsI pe3yJIbTaTOB
IKCIEPUMEHTAJIBLHOM
AesiTeJIbHOCTH,

- Cl0co0amMM OLleHMBAHUS
3HAYUMOCTH U MPAKTHYECKOI
NPUTOIHOCTH MOJTYy4YeHHBbIX
pe3yJbTaToB.

3anaua 2. [locTpouTh HHTEPBAJIbHYIO OLIEHKY MAaTEMATUYECKOT0 OXKHUAAHUS CIIydaiiHON
BEIMYMHBI X, €CIIM U3BECTHO, YTO CPEHs apudmMeTnueckas BBIOOPKH BBIOOpPOYHAs AUCHIEPCUS
0,05, 06beM BbIOOPKH 5(. [IpunaTs yposens snaunmoct 0,05.

3angaua 3. [Ipeamnonoxum, 94To CpeaHsis AMHA 15 IMHeeK, CIy4aifHO BRIOpAaHHBIX B Mara3uHe
KaHUEJIAPCKUX TpUHAIeKHOCTEN, cocTaBmiia 20,04 cM ipu cpeIHEM KBaIpaTUYECKOM
otrkionenuu 0,015 cm. MoxeM 11 Mbl CYUTaTh, YTO CPEIHSS ITTUHA JIMHEEK, TPOJAOIINXCS B
MarasuHe, paBHa 20 CM, WJIH MOYKHO yYTBEPIKAaTh, uTO X uHa 6osbire 20 cm? (a = 0,05).
3agaua 4. 113 maptun 100BITHIX QJIMA30B CIyYailHBIM 00pa3oM 0TpabOTaHbI 6 FK3EMILISIPOB.
Br16opouHblii cpeHui BeC U CTaHAAPTHOE OTKJIOHEHUE MX oKa3anuch paBHbiMU 0,53 kaparta u
0,0559 xapara coorBecTBeHHO. [IpoBephTE HYIEBYIO TUIIOTE3Y O TOM, YTO CPEIHMI BEC ajiMasa
paseH 0,5 kapaTta npu albTepHATUBHON TMIIOTE3€ O TOM, YTO OH Oonbiie 0,5 kapaTta. YpoBeHb
3HAYUMOCTHU MPUHATH paBHbIM 0,05.

3agaua 5. lMeroTcst TaHHBIE O pe3yNbTaTax MPOBEPKU KauecTBa JICTaJICH:

[Taptus neraneit | O6bem CpenHsist IpOYHOCTD Hucnepcus
HapTHH

Jlo n3MeHeHHS 100 40 250
TEXHOJIOTUU

M3TOTOBIICHHS

ITocne nzamenenus 100 44 150
TEXHOJIOTUHT

M3TOTOBJICHUS

SIBnsieTCs 1M MOBBIILICHHE NPOYHOCTH AeTaneii ¢ 40 10 44 Kr/cM® CyIIECTBEHHBIMU HACTOJNBKO,
YTO €ro MOKHO CUUTATH CIIEICTBUEM N3MEHEHHUSI TEXHOJIOTUH, WIIH JKE ATO PE3yIbTAT CIyJaiHOM
KOJIeOJIEMOCTH  TOKa3zaTesled, M IO3TOMY M3MEHEHHE TEXHOJIOTUM HeNb3s CUUTaTh
sa¢dextuBHBIM? (00 =0,05).




0) Ilopsinox mpoBeaeHHsI IPOMEKYTOYHOM ATTECTAIMM, IOKA3aTeId U KPUTEPUH
OLICHUBAHUS:

[TpomesxyTouHast aTTecTanus 1o JUCHUILIMHE «MaTeMaTHKa» BKIIIOYAaeT TEOPETHUECKHE
BOIIPOCHI, TO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS O0YJAIOIIMMUCS 3HAHUH, U TIPAKTHYECKUE
3a/1aHUsl, BBISBISIONINE CTENCHb CHOPMUPOBAHHOCTH YMEHHUI M BIaICHUH, IPOBOAMUTCS B (hopme
sk3ameHa (1 u 2 cemecTpsl).

DK3aMeH MO JaHHOH JUCIUILIMHE IIPOBOIUTCS B YCTHON (OpME 10 SK3aMEHAIMOHHBIM
OuneraM, KaXIbli U3 KOTOPBIX BKJIIOYACT 2 TEOPETUYECKHUX BOIPOCA U JBA MPAKTHYECKUX
3aaHusl.

Ioxa3arenu u KPUTCPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLEHKY «OTJMYHO» — 00y4aIOUIHiics IEMOHCTPUPYET BHICOKUN YPOBEHD
c(OpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOE 3HaHNE
yueOHOro MaTepuasna, CBOOOIHO BBIMOJIHSAET MPAKTUYECKUE 3aJaHHsl, CBOOOTHO OTIEpUPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalIUsIX MOBBIIIICHHOW CII0KHOCTH.

— Ha OLIEHKY «XOPOLI0» — 00YJArOIIUICS TEMOHCTPUPYET CPEAHUN YPOBEHBb C(POPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHbIE 3HaHUS, YMEHUS OCBOEHBI, HO JIOMYCKAIOTCSl HE3HAUUTENIbHbIE OLINOKH,
HETOYHOCTH, 3aTPyIHEHHUs [IPY AHATUTUYECKUX OIlepalusiX, IEPEHOCE 3HAHUM U YMEHUN Ha
HOBBIC, HECTAHIAPTHBIE CUTYaALUH.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJIBHO» — 00YyJaIOLINiica JeMOHCTPUPYET OPOTOBBI YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUATHI JIOMYCKaIOTCS OMINUOKH,
HPOSIBIISIETCS] OTCYTCTBUE OT/ENbHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YYarOIUICS UCIIBITHIBAET
3HAQYMTEINIbHBIC 3aTPYIHEHHS IPY ONIEPUPOBAHUM 3HAHUSIMH U YMEHUSIMHU IIPU UX MEPEHOCE Ha
HOBBIE CUTYalUU.

— Ha OLIEHKY «HeyA0BJIETBOPUTEIbHO»— 00yUaroIUICs IEMOHCTpUpPYeET 3HaHus He O6onee 20%
TEOPETUUECKOr0 MaTepuaa, JOIMyCKaeT CyIIeCTBEHHbIE OLIMOKHU, HE MOKET II0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PEIIEHUS MPOCTHIX 3a/1a4 UM HE MOXKET [T0OKa3aTh 3HAHUA JaXke Ha
YPOBHE BOCTIPOU3BEACHUS U 00BICHEHUS HHPOPMAIIH.



