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PaGouas nporpamma cocrasieHa Ha ocHoBe ®I'OC BO no HanpaBieHHIO MOJATOTOBKH
19.03.02 TIPOAYKTHI ITMTAHUSA U3 PACTUTEJIBHOI'O ChIPbS (yposenn Gakanaspuara)
(npuka3 Munodpuayku Poceun ot 12.03.2015 r. Ne 211)

PabGouas nporpamma paccMoTpeHa W 0j00peHa Ha 3acemanuu Kadenpst [Tpuknannoi
MaTeMaTHKH ¥ HHpOpMATHKH

11.02.2020, mpotokos Ne 6 ~ =
3aB. kadenpoit C.HM. Kajuenko

PaGouas nporpamma o106pena Metoiueckoi komuccneit UEnC
17.02.2020 r. mpotokon Ne 6 B
Ilpeacenarens = N.10. Me3un

>

CornacoBaHo:
3aB. kadeapoi Xumuu 7_

WL/ H.JI. Mensuux

PaGouas nporpaMma cocrasiieHa: f/ o B
nouent kadeapel [IMul, xann. pus.-mar. Hayk LE / C.B. byasueBa

Penensenr i
3aB. Kadeapoil OU3MKK, KaH/1. 1Te]1. HayK /J/f e M.B. Apkyauc




JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2021 - 2022
yueOHOM roy Ha 3aceganuu kadenpsl [IpuknanHoit MareMaTHKu U HTHPOPMATHKU

[Iporokom or 20 1. Ne

3aB. kadenpoii C.U. Kamuenko

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena uist peanm3armu B 2022 - 2023
yaeOHOM rojiy Ha 3aceqaHuu kageapel [IpukiaaHON MaTeMaTUKH U WH()OPMATUKA

[Iporoxom oT 20 . Ne

3aB. kadenpoit C.J. Kaguenko

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa Jutst peanm3armn B 2023 - 2024
yueOHOM roay Ha 3acenanuu kadenpsl [IpuknagHoit MaTeMaTuKu U HHOOPMATHKA

[IpoTokomor 20 . Ne

3aB. kadenpoit C.1. Kajuenko

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa it peanm3armu B 2024 - 2025
y4aeOHOM roay Ha 3aceqanuu kadenpel [IpuknagHOi MaTeMaTuKu U HHOOPMATHKA

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit C.U. Kaguenko




1 Heau ocBOeHMS TUCHMILIUHBI (MOTYJIs1)

HensiMu ocBOEHUS AUCHUIUIMHBI «MaTteMaTuKa sBISIOTCA:

* pa3BUTHE MAaTEMATUYECKOTO MBIILJICHNUS;

* IPUBUTHE HABBIKOB UCIOJIb30BAHUS MAaTEMATUYECKUX METOJI0B MCCIIEIOBAHMS U OCHOB
MaTeMaTH4YE€CKOTO MOJICIUPOBAHUS B MPAKTUUYECKON JIEATEIHHOCTH,

* BOCIUTAHHUE Yy CTYJEHTOB MaTEMaTHYECKOW M TEXHUUYECKOW KYJIbTYPBI, KOTOpPas
MpEANoJaraeT 4eTKOe 0CO3HAHUE HEOOXOJMMOCTH M BAXKHOCTH MaTeMAaTHUUECKOM MOITOTOBKH st
COBPEMEHHOTO CIIELUAIHCTA.

[IpuoOperaembie 3HAHUS AODKHBI OBITH JOCTATOYHBIMU ISl YCHEIIHOTO OBJIAJICHHS
OOIICHAayYHBIMH W OOIIEMH)KEHEPHBIMU JUCIHMIDIMHAMU Ha HEOOXOIMMOM HAayYHOM YpPOBHE.
Tpebyetcs pa3zBUTHE YMEHUH CTYIEHTOB CAMOCTOSATENBHO PACHIMPATH MATEMaTUUECKUE 3HAHUS 1
MPOBOJUTH aHAJIM3 NPUKIIAJHBIX 33/7a4, PUBUTUE HABBIKOB HCIOJB30BAaHUS MaTEMaTHYECKUX
METO/I0OB U OCHOB MaTe€MaTH4YE€CKOI0 MOJEIUPOBAHUS JJIsl ONUCAHUS (PU3UUYECKUX, XMMHUECKUX,
TEIVI0(PU3NYECKUX IPOLIECCOB, MPOTEKAIOIMIMX B OKpYXAIOUIeM Mupe, OakajaaBpbl JOJKHBI
OBJAJAECTh  OCHOBHBIMM  AHAJIUTHUKO-TEOMETPUYECKMMH  METOJAMH  MOJEIUPOBAHUSA U
HCCIEeA0BaHUs TaKMX 3a7a4.

2 MecTo AUCHMILTUHBI (MOYJIs]) B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

Juctmnmuaa Marematnka BXOJAWT B BapUAaTHBHYIO YacTh y4eOHOTO IUIaHA
00pa30BaTeNIbHOM MPOrpaMMBI.

JInst  w3ydeHWsT  IUCHMIUIMHBI ~ HEOOXOJMMBI  3HAHUS  (YMEHUA,  BIIQJICHUSA),
chOopMUPOBaHHBIE B pe3y/IbTaTe U3YUCHUS TUCIUILTNH/ IPAKTHUK:

Jnig  u3ydeHHs  OUCHUIUIMHBI  HEOOXOoAMMbI  3HaHusA  (YMEHHS, BiaJleHus),
chopMUpOBaHHbIE B pe3yldbTaTe HU3YUEHHUs IUCHMIUIUH: «Asredpa M Hayajla aHalu3ay,
«"eomeTpus» B 00bEME MPOTPaMMBI CPETHEH TITKOJIBI.

3HaHus (YMEHHUS, BIAJICHUS), MOITYYCHHbIE IPU U3YyYEHUH JaHHON AUCUMIUINHBI OyIyT
HEO0OXO0IUMBI JUIS U3Y4EHUs AUCIUILITUH/TIPAKTHK:

®dusuka

[IpoexTHast IeATENBHOCTD

DKOHOMHKA

[1nanupoBaHue sKCIEpUMEHTA

MeTo1bl U CpeicTBa HAyYHBIX UCCIIEAOBAHUM

3 Komnerenuu odyuariuierocsi, opmMupyembie B pe3yJibTaTe 0CBOCHHSI

AUCHMILIMHBI (MOAYJIS1) U INIAHUPYeMble pPe3yJibTaThl 00y4eHHu s

B pesynbrate ocBoeHMs AUCLUILIUHBI (MOyns) «MaremaTHkay 00ydaroLuiics A0KeH
o0najgarh CleAyIOIUMU KOMIIETCHIIUAMU:

CTpyKTYypHBII [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JJIEMEHT
KOMIIETEHIINH

IIK-5 cnocoOHOCTBIO HCHOJIB30BaTh B HpaKTquCKOﬁ ACATCIIBHOCTU CIICHHUAIIM3UPOBAHHBIC
3HaHUA (bYHI[aMeHTaJ'IBHBIX pa3aciioB (I)I/ISI/IKI/I, XUMUU, 6I/IOXI/IMI/II/I, MaTeMaTuKu IJId OCBOCHUSA
(I)I/IBI/ILICCKI/IX, XUMHNUYCCKHUX, 6I/IOXI/IMI/I‘{eCKI/IX, 6I/IOTCXHOJ'IOFI/I‘-ICCKI/IX, MI/IKpO6I/IOHOFI/I‘leCKI/IX,
TCHJ'IO(I)I/BI/I‘-ICCKI/IX npoueccoB, MPOUCXOAAINNUX IIPpU MPOU3BOACTBE IIPOAYKTOB IMUTAHUA U3
PaCTUTCIILHOTO ChIPpbs




3Hare

- ONpCACIICHNA OCHOBHBIX MAaTCMAaTUYCCKHUX 00OBEKTOB W3 Pa3JIMIHBIX
pasaciioB BBICIIICH MaTEMaTUKH, UCHOJIB3YCMBIX JISA OIMMMCAHUA PCAJIbHBIX
00BEKTOB U MPOLIECCOB

- aHAJIUTUYECKUE CTIOCOOBI OMPEIEICHIS] MAaTEMAaTHYECKUX OOBEKTOB

- CBOMCTBa M OCHOBHEIE XapaKTCPUCTUKHU MATCMATHYCCKUX 00BEKTOB

- TmpaBuia pabOThl ¢ MATEMATHYECKUMHU 00BEKTaMU

- OCHOBHBIC METOAbI UCCIICAOBAaHUA MAaTCMAaTHYCCKUX 00BEKTOB

YmMmetrs

- COMNOCTaBJIATh pealbHYI 3aJadyy C OIpeAeseHHOM o001acThio
MaTEeMaTUUCCKUX 3HAHUH,

- pacro3HaBaTh BO3MOKHOCTb aHAJIUTHUECKOTO PEIICHUs 3a/1a4H,

- CaMOCTOSTEIBHO pa3padoTaTh aIrOPUTM PELICHUS 3a/1a4H,

- KOPPEKTHO O0OOCHOBBIBATH HEOOXOJAMMOCTH MPEUIOKEHHOTO METOAa
pelieHus 3a1a4u,

- IPeJIOKUTh Hanboiee 3pPeKTUBHOE perIeHue,

- NPUMEHSTh TUIHYHbIE MaTEeMaTHUYECKHUE MOJENU B IMpodeccrnoHalIbHOMN
NeSITENIbHOCTH

- HaxoJuTh peuieHue (opMaaM30BaHHON 3ajaud, UCHOJB3Ys CBOMCTBa
MaTeMaTH4YEeCKUX 00BEKTOB,

Bnazets

- METOoAaMHu pa6OTBI C PAa3sIMYHBIMU 110 MOpUPOAC MATEMATHUYCCKUMU
00BEKTAMHU,

- IPaKTHYCCKMMHU HABbIKaMH N0KAa3aTCIIbLCTBA Cy)K,ZIeHI/II/Iﬁ

- YMCHHUEM TCOPCTUUCCKH O6OCHOBI)IBaTB BBIBObI,

-  MAaTEMaTUYCCKUMHU MCETOJaMH OIMMCaHUsA PpE€aJIbHBIX IIPOLNECCOB B
PO eCCHOHATBHOM JIeATEITBHOCTH

ITIK-17 cnocoOGHOCTBIO BIaIeTh CTATUCTUYECKUMH METOJaMHU OOpabOTKH SKCIIEPUMEHTAIBHBIX
JTAHHBIX U1 aHAJKM3a TEXHOJIOTHYECKUX MPOIECCOB P MPOU3BOJICTBE MPOJAYKTOB IMUTAHUS W3
PaCTUTEIBHOTO CHIPBS

3HaTh - METOJbl CTATUCTUYECKON 00pabOTKU SKCIIEPUMEHTAIbHBIX TaHHBIX,
- METO/Ibl TUTAHUPOBAHUS SKCIIEPUMEHTA,
- METOAMKY IIPOBEPKU CTATUCTUYECKUX THIIOTE3,
- METObl aHAJIN3a CTATUCTUYECKUX JAHHBIX
Ymethb - OLIEHUBATh MOTPEUTHOCTh CTATUCTUYECKUX JAHHbIX,
- BBIYUCJIATH TOUEUHbIE OLIEHKH OT/IEIbHBIX TAPAMETPOB IKCIIEPUMEHTA,
- HaXOJIUTh MHTEPBAJIbHbIE OLIEHKH TPEOYEMbIX ITapaMeTPOB,
- OLIEHUBATh 3aBUCUMOCTb MEXAY Pa3IUYHBIMU (PAaKTOPAMH HKCIIEPUMEHTA
- UHTEPIPETHPOBATh (OPMANBHO (MATEeMAaTUYECKH) TOJTY4YECHHBII
pe3yabTaT
Brnanets - MpYeMaMH aHAJTUTHYECKOTO U YHCICHHOTO PEUICHHs MPUKIATHBIX 3a/1a4,

- HaBblKaMH UHTCPIPCTUPOBATH IMOJTYUCHHBIC PC3YJIbTATHI,

- MCTOJaMH O6pa6OTKI/I I/IH(I)OpMaI_II/II/I C HCIOJIb30OBAHHUECM IIPUKIIAAHBIX
IIporpaMMHBIX CPEACTB y‘Ie6HHX U INPUKIIAIHbIX 3a1a4

- crmocobaMu OIICHMUBAHUA 3HAYHMMOCTHU U HpaKTquCKOﬁ IMPpUTroAHOCTU
IMOJIYYCHHBIX PE3YJIbTATOB,




4. CTpyKTypa, 00bEM M copepKaHNe TUCHUIIIHHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh JUCIMIUIMHBI COCTaBIseT 8 3a4eTHBIX eauHuIl 288 akaj. 4acoB, B TOM

YHUCIIC:

— KOHTaKkTHas pabota — 156,3 akaj. 4acoB:
— aynuropHas — 148 akaj. 4acos;
— BHeayauTopHas — 8,3 akaj. 4acoB

— caMocTosTenbHas padora — 60,3 akaa. 9acos;

— IOJITOTOBKA K 3k3aMeHy — 71,4 akan. yaca
dopma aTTeCTalMH - SK3aMEH

AynuropHast I =
o | xonraxTHAs pabora E E dopma TeKyliero
=
5 B akaj. yacax 3 Bug KOHTpOJIS
Pazzen/ Tema 3 (B axan ) = . P Kon
g 3 | caMOCTOSATENBHOW | yCIeBaeMOCTH U
JICIUTUTAHBI 5 e = . | koMnereHIUK
O 5 8 &5 paboThI MPOMEKYTOTHON
nab. | mpaxT.
Jlex. P 29 aTTeCTAIUH
3aH. | 3aH. [ &
1. Jluneiinas anrebpa wu
AHAJMTHIECKAst TEOMETPHSI
- MOATOTOBKA K
MPAKTHICCKUM - TIpOBepKa
3aHATHAM, WHIUBUAYATBHBIX
- BeITTOTHEeHue TP 3aJIaHuM,
1.1 JIuneiinas anredpa 6/21 6/41 6 Nel «Matpusl. |- korcynpranuu 1o |[1K-5, TIK-17
Cucremsl peLIeHuIo 3a1a4
JIMHEHHBIX TP,
anreOpandecKux - 3amura TP
YpaBHEHUI»
- IOATOTOBKA K
MPAKTUIECKUM - TIpOBepKa
3aHATUAM, WHIUBUAYATIbHBIX
1.2 BekropHas anredpa 4 421 4 - BBIIIOJIHEHHE 3a/1aHui, IK-5, TIK-17
NA3 Nel - KOHCYJIbTAIIUH 110
«BekropHast pewmenuto W13
1 anreOpa»
- IOATOTOBKA K
MPAKTUIECKUM
- TIpOBEpKa
3aHATUSIM,
1.3 AHanuTH4YecKast - BhinonHenme | 1 PBIYATBHEIX
) 2 221 4 3a7aHui, [IK-5, IIK-17
TeOMETpHUS Ha TUIOCKOCTH N3 Ne2
- KOHCYJIbTAIMU IO
«AHanuTuyeckas
pemenuto 1/13
TeoMeTpHs Ha
TUIOCKOCTI
- KpaTKui
KOHCIIEKT JICKLIUH, - TIpOBEpKa
- BEIMIOJIHEHUE | MHIMBUAYATbHBIX
14 AHanutrnyeckas .
4211 4 4 W13 Ne3 3aJlaHuid, IK-5, TIK-17
T€OMETpHS B IIPOCTPAHCTBE
«AHanuTHyeckas |- KOHCYIbTAIlHU O
TEOMETPHUS B pemtenuto M/13
MPOCTPAHCTBE
Hroro mo paszmeny 16/41 16/81 | 18
2. BBenenue B MaremaTuueckuil
aHaIH3




- IOAT'OTOBKA K

2.1 OcHoBHbIE MPaKTUYECKUM - IpoBeEpKa
JJIeMEHTapHble  (YHKIIHU. 3aHATHUSM, WHIMBUYaJIbHBIX
IlocnenoBarenbHOCTH U UX - BeInonHeHue TP 3aJaHAH, -

10 10 5 IK-5, TIK-17
npenensl.  Ilpenenst  u Ne2 «llpenen u | KOHCYJAbTALMHU MO
HEMPEPhIBHOCTh  (PYHKIIUH HEMpPEePBIBHOCTh pewmenuto TP,
OJTHOM MEpPEpPMEHHON (YHKIMM OTHON - 3amura TP

MIEPEMEHH O
- MOJITOTOBKA K
MPaKTUYECKUM
3aHATHSIM - npoBepka AKP
2.2 Jndpepernmmarroe - HO,I[FOTOBK;. K |- KOIEC J'III::TaI_[I/II/I o
HCUYKCIICHHE G yHKIIMN 6/21 6 4.2 Y ., [TIK-5, TIK-17
o N AKP Nel PELIEHUIO 3alaHuH
OJTHOH TEpEMEHHOM
«[IpousBogHast o TeMe
(bYHKIMH OITHON
MEPEMEHHON»
- MOJITOTOBKA K
N MPaKTUIECKUM
2.3 UccnenoBanue KIMN - IpoOBEpKa
OZTHOI le'le GMGH(}-I)(})I; ! c SAHATIVIM, I/IH}:[I/IBI:IjI}:[ aIJ)mHBIX
A P - BeInonHeHue TP 3azIaH}II/II71
421 4 5 Ne3 ’ [1K-5, TIK-17
IudQepeHInaTEHOTO KOHCYJIbTAIIUHU TIO
«ccnenoBanue
WCYUCIIEHUS M TOCTPOCHHE . pemenuto TP,
dhyHKUMI 1
nx rpagukos - 3amura TP
MOCTPOCHUE
rpaduKoB»
Wroro no pazaeny 20/41 20 14,2
Hroro 3a cemectp 36 /8U 36/8U1 | 32,2 JK3aMeEH
3. JuddepenumanbHoe
HCUUCIICHHE (dhyHKUM]
HECKOJIbKHX IePEMEHHbIX
- IOATOTOBKA K
MNPAKTUIECKUM
3aHATUAM
3.1 Onpenenenne OHIL ’
IIpenen u HempepbIBHOCTH CAMOCTOSTENBHOS
OHIL YacrtHble
u3ydeHne
[IPOM3BOJHBIE  SIBHO U
HESIBHO 33JaHHBIX (QyHKIIMI JHTCPATYPEI [0 - TIpOBEpKa
: 4 4 2 | teme (Hamucanue IIK-5, TIK-17
[IpousBognas o KOHCIIEKTa
KOHCIIEKTA):
HalpaBJICHUIO.  ['paaueHt.
«OCHOBHBIE
Ka—ca—renp—Has .
CBOIcTBa
IUIOCTKOCTh M HOp—Mallb K N
(dyHKUHA,
[0 'BEPX "HO "CTH.
HETPEPHIBHBIX B
3aMKHYTOU
obnmactu.
- IOATOTOBKA K
3.2 JlokanbHbIH U YCTIOBHBIN AKP Ne 2
) y 2 221 2 «DyHKIUU - mpoBepka AKP |TIK-5, TIK-17
skcrpemym OHIT
HECKOJIBKHX
TIePEMEHHBIX)»
Hroro mo pazmeny 6 6/211 | 4

4. UHrerpaabHOE HCUYHCICHUE

(yHKIIUM OJTHON TIepeMEeHHOMN




4.1 INepBooOpasHast

byHKIuS.
Heonpenenennslii uHTErpa

- IOAT'OTOBKA K

U €ro OCHOBHbIE CBOWCTBA. MPAKTHIECKUM
Tabmumna HeompeneNIeHHBIX 3aHATHSIM,
WHTETPaJIOB OT OCHOBHBIE - BInonHenpe TP | KOHCY/IPTAIH IO
. 2 2/21 peuienuto 3amanuii [[1K-5, ITK-17
JJIEMEHTapHBIX  (YHKIIHH. Ne4 TP
Mertons! «HeonpenenenHsl
HEINOCPENCTBEHHOI O 1 ¥ onpeesIeHHbII
WHTETPUPOBAHUSI. UHTErpan
WnterpupoBanne 3aMeHOU
TIEPEMEHHON U I10 YaCTsIM.
- MOJITOTOBKA K
4.2  OCHOBHbIE  METOIBI .
MPaKTUYECKUM
HWHTETPUPOBAHUSI.
3aHATUAM,
WuterpupoBanue - KOHCYJIbTAIlUH 110
- BeInojiHeHue TP N
JPOOHO-pAIOHATBHBIX 2 2 Nod pemenuto 3aganuit [[1K-5, TIK-17
Kuyu. MHTErpupoBaHue g TP
byn TPUp «HeonpenenenHsl
TPUTOHOMETPUYECKUX N N
. i U onpenesieHHbII
BBIPKCHUIA.
UHTErpan
4.3 OmnpeneneHHbIH
HHTETpall. Dopmyna
P N PMY. - MMOJITOTOBKA K
Hrrotona-JleliOHuna. - MPOBEpKa
N MPaKTUIECKUM
CpoiicTBa  OmnpeneeHHOro WHIUBUAYATBHBIX
3aHATHAM, .
HHTErpaa. 3ameHa sbionHerme TP 3a/IaHU,
nepeMeHHON " 4/41 4/41 Nod - koHcynbTarmu 1o [I[1K-5, TIK-17
WHTETPUPOBAHUE TI0 YACTAM . PEILICHHUIO 3a/IaHUi
«HeonpeneneHnHsl
B OTIpENIETIEHHOM N . TP,
1 1 onpesieNeHHbII
HHTErpae. Boruncnenue - 3amuTa TP
N UHTETpa»
wiomane, INUH Oyr |
00BEMOB TEJ BpAILICHHSI.
- IOATOTOBKA K
- TIpOBepKa
MNPAKTUIECKUM
4.4 HecoOcrBeHHbIC WH/IMBU/TYaJIbHBIX
HUHTErpasibl.  AOGCONOTHAS SAHATIGIM, 3a/IaHUH
’ 2 2 - BBITOJIHEHHE > [IK-5, I[IK-17
CXOIMMOCTb. Ipuznaxu VI3 Ned - KOHCYJIbTAIUU 1O
CXOJIUMOCTH. - . | pemenuto 3ananuit
«Hecobersennsrit | P VI3
MHTETpaD)
Hrtoro mo paszmeny 10/41 10/611
5. Teopus BepoATHOCTEH U
MaTEeMaTH4YeCKasi CTaTUCTHKA
5.1 CnyuaiiHple BEJIWYHHBI.
Knaccuueckoe,
TeOMETPHIECKOe u
CTaTHCTHYECKOE - IOATOTOBKA K
OIIPE/ICNIEHNsT BEPOSTHOCTH. NPAKTUIECKUM |- KOHCYJIBbTalluH 110
Teopembl  CIOXKEHUS U 3aHATHAM ELICHUIO 3aJaHui
P 6 6 ) p TK-5, [TK-17
YMHOXKEHHS. VYcnoBuas - Beimonuenue TP TP,
BEpPOSTHOCTb. dopmyna Neo 5 «Cnyuaiinbie - 3amuTa TP
MONHOW  BEPOSTHOCTH M COOBITHSI
¢opmyna baiieca. Cxema
Bepnymnn, npuOIIKEHUS

Jlammnaca u Ilyaccona.




5.2 CiyyaifHBle BENTUYUHBL

JuckpeTHbIC "
HENPEPBIBHBIE  CIIydalHbIE
BEIIMYMHEL. Psan

pacnpeneneHus, GYHKIHSA H

- IOATOTOBKA K

MPAKTHIECKUM
IUIOTHOCTh PACHpEeNCHUs.
MaTeMaTHICCKOR 3aHATUAM, - KOHCYJIbTAIMHU IO
OXKWIaHHE W MCTIepCHs 8/41 8 2 - BBIMOJIHEHUE | pemenuto 3amanuii [[TK-5, TIK-17
’ W13 Ne5 n3
HavYaJIbHBIC W IICHTPAJIbHBIC .
«CryuaiiHele
MOMEHTBHI. W3BecTHbIC
BEJTUYUHBD»
pachpeneneHus
(mokazaTenpHoe,
PaBHOMEpPHOE, HOPMAITBLHOE)
u ux YHCIIOBBIC
N - MOAITOTOBKA K
5.3 JIBymepHBIe cryJaiiHbIe - TIpOBepKa
BEJINYHHBI OyHKIHSI TPAKTHACCKUM 1 B Tya B HBIX
acn ezxen'em/m CB(})I;CTBa SAHATHAM, 3aaazm71
pactip ’ ) 2 2 2 - BBITIOJTHEHHE ’ IK-5, TIK-17
YHCIoBbIE XapaKTEPUCTUKH. VI3 NeS - KOHCYJIbTAIMU IO
DneMeHTbI TEOpUH . pELICHHIO 3aIaHui
B — «Crydaiinele VI3
PP . BEJIMYMHBD)
- MOATOTOBKA K
MPAKTHICCKUM
5.4 I'enepanbhas u p
3aHATHAM,
BBIOOPOYHAST COBOKYITHOCTb.
CraTuCTHYECKHE  OLEHKH 7 BRITIOHCHHE
HADAMCTDOB N3 Ne6 - KOHCYJIbTAILUH TI0
P I 2 2 2 «O06pabotka | pemenuro 3amanuii [[1K-5, TIK-17
pacmipenenenus. TodedHbIe
CTaTUCTUYECKUX nas3
U UWHTEPBAJIbHBIC OICHKH.
Omnupuueckas — (QyHKIHS JIAHHBIX.
P yH HUccnenosanue
pachpeneneHusl.
CTATUCTUYECKHUX
3aBUCUMOCTEW
- IOATOTOBKA K
MNPAKTUIECKUM
55 CraTtucTrueckas 3aHATHSM,
TMIOTE3a W CcXeMa  ee - BBITIOJTHEHUE
MIPOBEPKH. Kpurepun N3 Neb6 - KOHCYJIbTAIIUH 110
IMupcona u 2 2 2 «O06paboTka pemenuto 3ananuii [I1K-5, ITK-17
Konmoroposa-CmupHoBa CTaTUCTUYECKUX nas3
IIPOBEPKU THIOTE3bI O BHIE JTAHHBIX.
pacnpeneneHusl. HccnenoBanue
CTATUCTUYECKUX
3aBUCUMOCTE
- IOATOTOBKA K
MPAKTHIECKUM
3aHATHSIM, DOBEDKA
5.6 Orenka - BBITIOJIHCHHE HHL[HBEM al?'H:HBIX
CTaTHCTUYECKON N3 Ne6 3a;[a1}{,1/1171
3aBUCHMOCTH. BBIOOpOUHBI# 2 2 6,1 «O06paboTka ’ IK-5, TIK-17
- KOHCYJIbTAIMU IO
K03 PUIIUEHT KOPPEINSIUH. CTaTUCTUYECKUX N
< pELIeHHIO 3a1aHni
Jluneiinas perpeccus. JTAHHBIX. VI3
HccnenoBanue
CTATHCTUIECKHX
3aBUCHMOCTEN»
Hroro mo pazmeny 22/41 22 1161 IK-5, TIK-17
Hroro 3a cemectp 38/81 38/811 | 28,1 9K3aMeH IK-5, TIK-17
Hrtoro no nucumIuinae 74/161 74/16111| 60,3 3K3aMeH IIK-5, TIK-17




5 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Peanuzanus KOMIETEHTHOCTHOTO MOAX0/1a IPEAyCMaTPUBAET MCIIOJIb30BaHUE B yUeOHOM
mporecce AaxkTHBHBIX M HMHTEPAKTUBHBIX (OpPM TpPOBENEHHsSI 3aHATHH B COYETAaHUU C
BHEAYAUTOPHOU paboToil ¢ 1enbio GOPMHUPOBAHUS M PA3BUTUSA NPOPECCHOHATBHBIX HABBIKOB
00yJaronuxcs.

B namreii paboTte MbI UCIIOJIB3YEM CIIEAYIOIICE.

1. TpaguuuonHble oOpa3oBaTesbHblEe TexHOJOruu. OpraHuszanus 00pa30BaTEIBLHOIO
mpouecca, IpeanoyiaraeT NpsMyI0 TPaHCIALMIO 3HAHUW OT MpenojaBaressi K CTYAEHTY
(MIpenMyIIEeCTBEHHO Ha OCHOBE OOBSICHUTENLHO-MINTFOCTPATUBHBIX METOJIOB 00yueHUs). YueOHas
JeSITENIbHOCTD CTYJIEHTa HOCUT B TAKUX YCJIOBUSX, KaK IIPaBUIIO, PEIPOAYKTUBHBIIN Xapakrep.

* nH(pOpMaLMOHHAS JIEKIUS

* cemuHap (3amrura PI'P)

* IPAKTHUYECKOE 3aHATHE, TOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUN M HaBBIKOB IO
MPEI0)KEHHOMY aJITOPUTMY.

2. TexHonoTHM TPOOIEMHOTO OOYIEHUSI.

* mpoOieMHas JIeKIMA — W3JI0KEHHE Marepuaja, IpeANojaramnee IMOCTaHOBKY
HpO6J'IeMHI)IX U TUCKYCCHOHHBIX BOIIPOCOB
e JeKuus «BABoeM» (OMHapHas JeKIUs) — U3JI0KEHHe Mmarepuana B Qopme

JTMAIOTHYECKOTO OOIEHUs JBYX CTYJIEHTOB (3apaHee IOJATOTOBHUBIINXCS) WM CTYACHTA W
MPEeTo1aBaTels

* IPAKTHUYECKOE 3aHATHE B (POpPME MTPaKTUKyMa

* caMOCTOsITeIbHAs paboTa (C KOHCYJIBTAIMSIMU MPETIOIaBaTelisi) Ha OCHOBE Keiic-MeTo1a
— oOyuyeHHe B KOHTEKCTE€ MOJEIMPYEMOM CHUTYyalllH, BOCHPOU3BOJSIIEH peallbHble YCIOBUSA
HAay4YHOH, TPOU3BOJICTBEHHOM.

3. TeXHOJIOTHH MTPOSKTHOTO O0yUCHUSI.

* HccrnenoBatenbCkuil NPOEKT — CTPYKTypa MmpubimxkeHa K GopMary Hay4HOTO
uccienoBaHus (JOKa3aTeNIbCTBO aKTYyaJlbHOCTH TEMBI, OIpe/eieHre HaydHOW MpoOIeMbl,
npenMera U OObEKTa HUCCIIEOBaHMsS, Iielied U 3a/Jad, METOJIOB, MCTOYHHKOB, BBIJIBI)KEHUE
TUTIOTE3bI, 0000ITIEHIE Pe3yIbTaTOB, BBIBOIbI, 0003HAYCHHE HOBBIX ITPOOJIEM).

* TBopueckuil NMPOEKT, MPEANOJaralluii B OTAMYME OT MPEAbIAYIIETr0, KOHEYHBIN
MPOJYKT B CIEAYIONIMX BapHaHTax — Ta3eTa K UCTOPUYECKU 3HAUMMOMY «MAaTeMaTUYECKOMY»
coObITHIO (Ipa3aHuk yncna «[lu» u T.1.); «MaremMaTtudeckas» OTKPbITKA (CBOEro pojaa yueOHas
KapTa, TOJIbKO He(popMalIbHO, KpaCOUHO OPOPMIICHHAS; BUACOPOJHK « Sl Haydy Bac pemarsb ...» u
T.IL

* HWudopmanroHHbli MPOEKT — y4eOHO-MO3HABaTeNbHAs JESITENBHOCTh C SIPKO
BBIPAKEHHOM IBPUCTUYECKOM HAMPaBIEHHOCTHIO (MIOMCK, OTOOP U cucTeMaTu3alus napopmanuu
0 KaKOM-TO 00BEKTEe, 03HAKOMJICHHE YYACTHUKOB IMPOEKTa C 3TOM HMH(OpMAIHE, ee aHaIu3 U
0000111eHIE U, HAKOHEII, MPE3eHTalUs TI0 IPAKTUYECKOMY MPUIIOKEHUIO).

4. ndopmarimoHHO-KOMMYHHUKAIIMOHHBIE 00pa3oBaTeNbHbIe TEXHOIOTHU. OpraHu3aius
00pa3oBaTeNbHOTO Mpollecca C MPUMEHEHUEM CHEIHMATU3UPOBAHHBIX MPOTPAMMHBIX Cpel U
TEXHUYECKUX CPeICTB paboThl ¢ uHpopManuei (MHPOPMAIMOHHYIO Cpely YHHBEpCUTETa
MOOYC MOODLE).

* Jlekuusi-Bu3yanuzaius — M3JI0KEHHE COJEepKaHHUS COMPOBOXKIACTCA TMPE3CHTAIUCH
(meMoHcTpanueil yueOHBIX MaTepHalioB, B T.4. WJUIFOCTPATHUBHBIX, TpaHUuecKuX, ayauo- U
BHJICOMATEPHUAIIOB).

* IIpaktuyeckoe 3aHsiTHE B (GopMe Mpe3eHTAlUu — TNPEACTaBICHUE pPe3yIbTaTOB
MIPOEKTHON HIIM HCCIEA0BATEIBCKON NEATENBHOCTH C MCIOJIh30BAaHUEM CIIEIUATH3UPOBAHHBIX
MIPOTPAMMHBIX CPE/I.



6 YueOHO-MeTOAMYeCKOEe o0eclevyeHne CaMOCTOATeILHONH padoThl 00yUYarouxcst
[IpencraBieno B npuinoxeHuu 1.

7 OuneHo4YHbIe CPeACTBA ISl IPOBeIeHHs IPOMEKYTOYHOM aTTecTalun
[IpencraBieHsl B MPUIOKEHUN 2.

8 YueOHO-MeToqUYEeCKOe U HHPOPMALIMOHHOE O0ecTiedeHre U CHUTLIMHBI (MOTYJIs1)
a) OcHoBHas JuTEparypa:

1. llunaueB B. C. Beiciias martematuka: ydeOHuk / B.C. IllumageB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Beicmiee obpa3oBanue). — Www.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - TexkcrT: AJIEKTPOHHBII. - URL:

https://new.znanium.com/catalog/product/990716. (nata o6parenus 04.09.2020)

2. Maremaruka: yue6. mocooue / FO.M. lanunos, JI.H. XKyp6enko, I'.A. Hukonosa, H.B.
Hukonosa, C.H. Hypuesa ; nox pea. JI.H. Xypo6enko, I'.A. Hukonosoii. — Mocka: UHOPA-M,
2019. — 496 c. — (Bwicmiee obpazoBanue: bakamaBpuar). - ISBN 978-5-16-102130-9. - Tekcr:
anexktponnsid. - URL: https://new.znanium.com/catalog/product/989799. (mata oOparieHus
04.09.2020)

0) onoiHuTeIbHAS JIUTEPaTypa:

1. Teopusi BEpOSATHOCTEH U MaTeMaTHYECKasl CTaTUCTUKA: Y4yeOHoe mocobue / buprokosa
JI.T., boopuk I'.1., MaTBeeB B.I., - 2-e u3x. - Mocksa: HUL] UH®PA-M, 2017. - 289 c. (Bricuiee
obpaszoBanue: bakanmaspuar) ISBN 978-5-16-011793-5. - Tekct: snextponssid. - URL:
https://new.znanium.com/catalog/product/370899. (nata o6pamenus 04.09.2020)

2. Marematuka B mpuMepax M 3adadax: ydue0. mocobwe / O.M. Jlerrspera, JI.H.
Kypb6enko, I'.A. Huxonosa, H.B. Hukonora, C.H. HypueBa. — Mocksa: UH®PA-M, 2019. —
372 c¢. — (Beiciiee oOpaszoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anexktpounsii. — URL: https://new.znanium.com/catalog/product/989802. (mata oGparieHus
04.09.2020)

3. lllunaues B. C. 3agaunuk o BeiciIel MaTeMatuke: yueco. mocooue / B.C. Illumaues. —
10-e uzn., crepeorun. — MockBa: UHOPA-M, 2020. — 304 c. — (Bsicmiee oOpa3oBanue). -
ISBN 978-5-16-101831-6. — Tekcr: 3JICKTPOHHBIH. — URL:
https://new.znanium.com/catalog/product/1042456 (nata o6pamenus 04.09.2020)

4. MaTtemMaTH4ecKHii aHaJIn3 B BOMPOCaX M 3a1a4ax . yueo. mocooue / B. ®. bByrysos, H. Y.
Kpyrunxkas, I'. H. Mensenes, A. A. llumkun. - 5-e u31. - Mocksa : ®DU3MATIJINT, 2002. - 480 c.
- ISBN 5-9221-0284-1. - Tekcr : AJIEKTPOHHBIN. - URL.:
https://new.znanium.com/catalog/product/544581 (nara o6parmienus 04.09.2020)

5. Pesnuuenxo, C. B. Ananutnyeckas reoMerpus B IpuMmepax ¥ 3agadax B 2 4. Yacte 1 :
Y4eOHUK U MpaKTUKyM I akageMudeckoro OakanaBpuata/ C. B. PesHnueHko. — 2-e W3[., UCIp. U
morn. — Mocksa : M3patensctBo Opaiit, 2019. — 302 ¢. — (bakamaBp. AKageMUYEeCKHH Kypc). —
ISBN 978-5-534-02936-9. —  Tekcr : oanekrponnbi // 3BC  IOpaiit  [caiit]. —
URL: https://urait.ru/bcode/436999 (nara oopamenus: 08.09.2020).

DNEKTPOHHBIE PECYPCHI:


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
https://new.znanium.com/catalog/product/544581
https://urait.ru/bcode/436999

1 Anppocenko, O. C. IIpakTukym 1o jauHeiHO#H anredpe : yueOHoe nocodue. Y. 1/ 0. C.
Anpnpocenko, T. I'. Ky3una, O. B. IlerpoBa. - Marauroropck : MI'TY, 2014. - 1 snexrpoHn. onr.
TICK (CD-ROM). - 3ar. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119
300/1028.pdf&view=true  (mara oOpamenus: 25.09.2020). - MakpooosekT. - Tekcr
ANIEKTPOHHBIN. - CBenenus nocTymnHbl Takke Ha CD-ROM.

2. bynerueBa, C. B. Jluneiinas anre6pa : yueObnoe mocobue. Y. Il. IIpaktuxkym / C. B.
bynsrueBa, T. B. Abpamosa ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 aneKkTpoH. ont. IUCK
(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 = (mara oOpamenus: 25.09.2020). - MakpooosekT. - Tekcr
AIIEKTPOHHBIN. - CBeneHus AocTymHbl Takke Ha CD-ROM.

3. BymprueBa, C. B. Maremaruka: HHTerpansHoe wucuucieHue (yHKIUU OJHOMN
nepemenHol. [Ipaktutkym : yuebnoe mocobue / C. B. bynbsrueBa ; MI'TY. - Marauroropcek :
MI'TY, 2018. - 1 JJIEKTPOH. OIIT. TICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526
244/3646.pdf&view=true  (mata oOpamenus: 25.09.2020). - MakpooosekT. - Tekcr
ANIEKTPOHHBIN. - CBeneHus AocTymHbI Takke Ha CD-ROM.

4. bynsrueBa, C. B. Maremaruka: Juddepennmanpupie ypaBHeHus. [IpakTukym :
yuebHoe nocobue / C. B. Bynbruesa ; MI'TY. - Marautoropck : MI'TVY, 2018. - 1 31ekTpoH. onT.
JIACK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2815.pdf&show=dcatalogues/1/1526
956/2815.pdf&view=true  (mata oOpamenus: 25.09.2020). - MakpooosekT. - Tekcr
ANEKTPOHHBIN. - CBeieHus ocTynHbl Takke Ha CD-ROM.

5. Kopoterikas, B. A. ®yHKIIMM HECKOJIBKUX MEPEMEHHBIX : yueOHOoe mocooue / B. A.
Koporenxas, FO. A. U3BekoB ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 snekTpoH. ont. 1uck
(CD-ROM). - 3ari. c THUTYIL 9KpaHa. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121
202/1164.pdf&view=true  (mata oOpamenus: 25.09.2020). - MakpooOsekr. - Tekcr
ANIeKTPOHHBIN. - CBeneHus noctviHsl Takke Ha CD-ROM.

B) MeToauuyecKue yKazaHus:


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=2815.pdf&show=dcatalogues/1/1526956/2815.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2815.pdf&show=dcatalogues/1/1526956/2815.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

1. AGpamoBa, .M. DnemMeHTBl BEKTOpHOW aireOpbl W aHATUTUYECKOH TE€OMETPHUU:
Meroaunyeckue ykasaHus Uil CTyJeHTOB | Kypca Bcex cmeuumanbHoctedd./ MI.M. AOpamoBa;
MarHuToropckuii rocyAapCTBEHHbIM TexHuyeckuii yHusepcurer uMm. [.M. Hocosa. —
Marnutoropck : MI'TVY, 2008. — 16 c. — Tekcr : HemoCcpeICTBEHHBIH.

2. AxmanoBa, 3.C. Heomnpenenennsiii uaterpan: Terpanb-koHcnekT / 3.C. AkMaHOBa;
MarsuToropckuii rocyaapCTBEHHbIM TexHuyeckuii yHusepcurer uMm. [.M. Hocosa. —
Marnutoropck : MI'TVY, 2008. — 23 c. — Tekcr : HemoCpeACTBEHHBIH.

3. Baxpymesa, 1. A. Kpusbie u nosepxnoctu 2 nopsiaka. [lonspaas cuctema KoopAWHAT.
[Ipaktukym / . A. BaxpymeBa; MarHuTOropckuii TOCyaapCTBEHHBI TEXHUYECKUH YHUBEPCUTET
um. .. HocoBa. — Marautoropck : MI'TVY, 2009. — 19 c. — Tekcr : HemocpeiCTBEHHBIH.

4. I'paueBa, JI.A. OnpenencHHBIA UHTETPA: METOAMYECKUAC YKAa3aHUS JUISl CTYICHTOB./
JILA. I'paueBa; MarauToropckuii rocyjapCTBEHHbIN TexHU4Yeckuil yausepcuret um. [.11. Hocoga.
— Maruautoropck : MI'TY, 2010. — 12 c. — TekcT : HEOCPEACTBEHHBIN.

5. I'paueBa, JI.A. DneMeHTHI TMHEIHON anreOpbl, BEKTOPHOU anredOpbl U aHATMTUYECKON
reoMerpun: YuebHoe mocobue. / JLLA. I'paueBa; MarHuTtoropckuid rocyaapCTBEHHBIH
texuuveckuii yausepcuteT uM. I.M. HocoBa. — Maruutoropck : MI'TVY, 2010. — 63 ¢. — Tekcr :
HEIOCPEACTBEHHBIM.

6. 'yruna E.M. JlaGopaTOpHBIl MpakTHKyM MO cTaTUCTHKe ¢ nmpuMeHeHneM EXCEL:
Meton. yka3. s J1abopaTOpHbBIX paOOoT mo maremaruyeckoil craructuke. / E.M. I'yruna;
MarHuToropckuii rocyAapCTBEHHbIM TexHW4yeckuii yHuBepcurer wuM. [.MI. HocoBa. —
Marnutoropcek : MI'TVY, 2009. — 40 c. — Tekcr : HermocpeACTBEHHBIH.

7. Maxkcumenko, M.A. CoObiTuss m BepostHOCTh. Yacth 2. Meton. ykas. / U.A.
MakcumeHko; MarHuToropckuii rocy1TapCTBEHHbIN TexHnuecknid yausepcuteT uM. I'.11. Hocoga.
— Marnautoropck : MI'TY, 2010. — 25 c¢. — TekcT | HemOCpeACTBEHHBIH.

8. Masuenko, E.Il. IlpowsBomnas u muddepennman dynknuu. IIpaktuxym./ E.IL
Masiuenko; MarHuToropckui Tocya1apCTBEHHbIN TexHu4Yeckuil yaupepcuteT um. ['.1. HocoBa. —
Marnautoropck : MI'TVY, 2010. — 38 ¢. — TekcT : HemocpeACTBEHHBIH.

9. Masiaenko E.II. MccnenoBanue pynkumii u nocrpoenue rpadukos. [Ipakruxym. / E.I1.
Masiuenko; MarHuTOropcKuii rocy1IapcTBEHHbIM TexHnueckui yausepcuteT um. I.M. Hocosa.
— Marnautoropck : MI'TY, 2011. — 20 c¢. — TekcT : HEMOCPEACTBEHHBIH.

10. CaBymkuna H.®. KomOunatopuka. Cobwite u BepositHOcTh. YacTh |1 Kombunaropuka.
Anrebpa coObiTHil: MeTon. ykazaHud TO AMCHOUIUIMHE «MaremMaTuka» Uit CTyIOeHTOB | Kypca Bcex
cnenuanbHocTel./ H.®D. CaBymkuaa; MarHuTOTOpCKHA TOCYJapCTBEHHBIN TEXHUYECKHH YHUBEPCUTET M.
I'.1. HocoBa. — Maruurtoropck : MI'TY, 2007. — 17 ¢. — TeKCT : HEIOCPEACTBEHHBIH.



r) [Iporpammuoe odecnieuenne u UuTepHeT-pecypcebl:

IIporpammHoe obecnieyeHue

Haumenosanue 110 Ne norosopa Cpok neicTBUS TUIEH3UU
MS Windows 7

Professional (s [A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007

Professional Ne 135 o1 17.09.2007 0eccpouHo
MS Windows 10

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

7Zip cB0001HO pacnpoctparsemoe 10 0OEeCCPOUHO
FAR Manager cB0001HO pacrpocTtpansgemoe [10 0OEeCCPOUHO
MathCAD v.15

Education J1-1662-13 ot 22.11.2013 OeccpovHO
University Edition

MathWorks

MathLab v.2014  |K-89-14 o1 08.12.2014 0eccpouHO
Classroom License

IIpodeccuonanbHblie 6a3bl JAHHBIX U HH(OPMAINHOHHBIE CIIPABOYHBIE CHCTEMbI

Hassanue kypca CcrlIKa
HanmonansHas UH(OOPMAITMOHHO-aHATTUTHIECKAs URL:
cucrema — Poccuiickuii MHIAEKC HAYYHOTO LIMTHUPOBAHUSA )

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

(PMHL)

ITouckoBas cucrema Axkanemus Google (Google Scholar) |URL: https://scholar.google.ru/

Nndopmannonnas cucrema - ExanHoe okHO nocTyma K

URL: http://window.edu.ru/
nH(OPMALIMOHHBIM pecypcam

9 MartepuajibHO-TEXHHYECKOe o0ecreuyeHue TN CIUILIHHBI (MOTYJIs1)

MarepuaabHO-TEXHHUECKOE 00eCIIeYeHUE TUCIUILTHBI BKJIIOYACT:

- YueOHbICe aymIUTOPUHM JUISI TNPOBEICHHUS 3aHATUH  JIGKIIMOHHOTO THIA C
MYJIbTHMEUHHBIMHA CPEJCTBAMU XPaHEHHMSI, TIEpEIadyr U MPEJICTaBICHUs HH(DOpMAIUN

- VYueOHbIC ayqWTOPUU ISl TPOBEACHUS TMPAKTUYCCKUX 3aHATUH, TPYIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAIIUH, TEKYIIETO KOHTPOJIS M IPOMEKYTOUHON aTTeCTaluu

- AyIUTOpHH TSI CAMOCTOSITEIIEHONW pab0Thl: KOMIIBIOTEPHBIC KJIACCHI; YUTAIBHBIC 3aJIbI
OMOIMOTEKH

- TlomemieHue st XpaHEHHs UM NPOPUIAKTHUSCKOTO OOCITY)KHMBaHUS Yu4eOHOTO
obopynoBaHus


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

[Tpunoxxenue 1
Y4eOHO-MeTOoAUYEeCKOE 0O0ecTeYeHHe CAMOCTOATEIbHOMH padoThl 00yYaromuxcs

ITo mucuumnae «MaTemaThKa» IPeAyCMOTPEHA ayANTOPHAS M BHEAYIUTOPHAS CAMOCTOSTENbHAS
paboTa oOyJaroIuxcsl.

AyauTopHas caMoCToATeTbHas paboTa CTYIEHTOB MPEAINOIaraeT peleHne KOHTPOIbHBIX 3a/1a4 Ha
MPAKTUYCCKUX 3aHATUAX.

Ilpumepnuie ayoumopnuie konmponvuule pavomut (AKP):

AKP Nol « IIpou3eoonas ghynkyuu o0Hoil nepemenHoil

3
. . X 2 .
1. B kakoif Touke KacaTelnbHas K KpPUBOM ) = ? —3x“+8x+4 nmnapamnenbHa npAMON

2x + 2y —5 =0 ? Hanmumre ypaBHEHHE 9TON KaCaTEIbHOM.

2. Haiinure npou3Bo/HbIC TaHHBIX ()YHKIIAH.
In x

a)y=——,

V1+x2
6)y?=e*-x*+3x* +6x+6,
6‘) y = (1+ Xz)arccosx

2
3. Haitgure ﬂ " d—Z
dx dx
x=3Int,

a) . 6) x> +xy? +6x°+y?=0.
y =~t—t?

o 4
4. Berauciaure nprOIMKEHHO C TPUMEHEHUEM MIPOU3BOIHOM 3HaUeHHE QYHKIMH Y = X —2X +4 1pu

x=3002.

5. Berancnmre npenen, ucmonb3ys npaBuio Jlomurans.
. tgx—x
jim 19X

« 0 SINX—X

6. Haiimure HauOosbIlee U HauMeHbIlee 3Hadenne Gy | (X) =x*-8x*-9 ma orpeske [0;3].

AKP Ne2 «@DyHKuuu HecKOIbKUX NEPEMEHHBIX)
In(x*y)
y-x

Haiiti 1 mocTpouTh 001acTh onpefeneHus yHKIuu Z =

y
1+X
Haiitn nponsBonHyIo CoXXKHON QyHKIMH Z = x? y— y2x ,TIe X=UCOSV; y=usinv.

Haiitu yacTHbIC ipon3BoOHbIC PyHKIMKH Z = X - arctg 5

z Z .
Haiitu npousBonHbIE 6_ U — HesBHOH QyHKIMH €° — x? ysin xyz=0.

X oy
Haiitu sxcTpemMyM GyHKIUM IBYX MEPEMEHHBIX Z = 4(X - y) —x? - y2 .

Ilpumepnuie unousudyanvuvie oomauinue 3aoanus (U/13):



H/[3 Nel «Bexmopuas anzeopa
1. HaifTi miomans TPEYroNbHMKA, MOCTPOCHHOIO Ha BEKTOpax a—2b u 3a+2b, ‘a‘ =3, ‘b‘ =1, a”b
=60°.
2. Bextop m, neprieHAUKYIISPHBIN K ocu OZ ¥ BEKTOpY a= (8; -15; 3), o0pa3zyeT ocTpbIit yroi ¢ ocsio Ox.

3Has1, 4To ‘m‘ =51, HATU €ro KOOPAUHATHI.

3. Haiftu np- (a + b) —(3-6,-1), b=(1,4;,-5), c=(3-4,12).
HJ[3 Ne2 «Ananumuueckan zeomempus Ha H10CKOCHUY
JaHbl ypaBHEHUs JBYX CTOpPOH mapaienorpamma 2X—Yy+2=0, x+3y—-6=0 u Touka nepeceyeHusd
muaronaneit O(-1; 4). CocTaBuTh ypaBHEHHS THAaroHaiel mapaieaorpaMma.
Tlano: Mi(-2; 2); Ma(2; 6); @=45°: S=(5;-3); n=(7;2);
Li: x—3y—-7=0; Lx x+3y+5=0.
(a) Harmucatp o0mue ypaBHEHUS MPSIMBIX, MPOXOJISIINX Yepe3

1) Touxy M1 oz yrinom ¢ k ocu OX;
2) Touku Mi1u My;

3) Touky M1 mapamieasHO BEKTOPY S ;

4) Touky M epneHIuKyIIpHO BEKTOPY 11 ;

5) Touxy M1 mapaisiensHO IpsiMoit Li;

6) Touxy M> epreHauKyIIpHO TpaMoii L.

(6) Haiitu paccrositare oT TOUukKu M3 110 ipsiMoit Lo

(B) HaifTi TOUKy TIepecedeHns npsaMbIX 5) U 6), HAHTH yroa MeKTy HUMH € TOYHOCTBIO 710 0,1° .
ITocTpOUTD JIMHUIO B TIOJIAPHON cUcTeMe KoopauHat o0 = 4+ Sin @

H/[3 Ne3 «Ananumuueckan zeomempus 6 RPOCMpancmeey

[aHbl ypaBHEHHs BYX CTOpPOH mapamenorpamMma 2X—y+2=0, X+3y—-6=0 U TOuKa mepecedyecHus
muaronaneit O(-1; 4). CoctaBuTh ypaBHEHHUS THArOHAJICH TTapasuiesiorpaMma.

x=3t-1,
X—2y+1z7=3, .
Bbynyt au npsimeie |, : Y1221 l,: sy=4, JIEKATh B OJHOH TIOCKOCTH?
- z=-2t

IMpu kakux 3HaYeHWsX a u D miockocth ax—4y+bz—1=0 mneprneHauKyIApHA MPSIMOH, MPOXOIAIICH
gepes ase Touku M, (0;1,2), M,(1;0;—2). TTocTpouTs 3Ty MIOCKOCTb.

o 5x—-y+9=0,
Hanmcarts napamerpryeckue 1 KRHOHHYECKUE YPABHEHHS IPAMOH |,
X+y-2z=0.
. X y z
Haiitu yron mexay mnockoctsimu 2X—Y+32+5=0 u 173 + 3 =1.

HJ[3 Ned «Hecobcmeennwlii unmezpany»

BBI‘II/ICJ'II/ITI) HeCO6CTBeHHHe I/IHTel"paJ'H:I r[epBoro po;[a (I/IJ'II/I YCTaHOBI/ITB nx paCXO,Z[I/IMOCTB)
+00 +00
In(x+1 dx
fnocey g 2 o
(x+1) I oxF 4 2x+2

BI)I‘II/ICJ'II/ITI) HECOOCTBEHHbIE HUHTErpajibl BTOPOIro poaa (I/IJ'II/I YCTAHOBHUTD UX paCXOZ[I/IMOCTL)

3. J‘ xdx 4 J*3X +2

HCCJ’IC}IOB&TB CXOAUMOCTb UHTCIpaJIOB



+o0 1
dx X
5 [ 9 6 [ ax.
[ 3 -
1 V1+X e -1
HJ[3 Ne5 «Cnyuaiinsle eenuuunnly
1. OpuH pa3 OpomeHbl [Be wurpanbHble KocTh. CoydaiiHas BenmuumHa X - CyMMa
OYKOB, BBINABIINX Ha BepxHUX TIpaHsx. CocTaBUTh pAd pacHpeneieHHs] NaHHOW ciydailHOU
BEJIMYHHEI, BBIUUCIUTh €€  MaTeMaTHYecKOoe OXHUJaHUe U AHMCIIEPCHUIO.

Han psp pacnpeneneHuss AUCKPETHOW ClydailHOM

BEJIMYUHLI X
X 2 4 6 8 10
P 0,1 0,4 0,2 C 01

Halitu 3HaueHne mapamerpa «c». BBIYMCIUTh MaTE€MaTHYECKOE OXHJIAHUE, CpeaHee
KBaJ[paTHUECKOE OTKIOHEHHWE ciydaiiHoi BenmnumHbl X. [locTpouTh rpaduk QyHKIHH
pacnpeqieieHus W MHOTOYIOJIbHUK pachpeneineHus. HalThu BepoATHOCTb TOro, UTO  cllydaiHas
BeIMuMHa X HE NPEBOCXOJUT 5.

CrydaifHasi BenmnuMHAa X 3aJlaHa CBoeW (yHKIHMEH pachpeieeHus

Hatitn motHOCTE pacnpeneneHus. Iloctpouts rpadukn (QyHKOMH HW IUIOTHOCTH

paCHpeHeﬂeHI/IH. BBI‘-II/ICJ'II/ITB MATEMATHUYCCKOC OXHUIAHHUC U Z[I/ICHepCI/II-O.
CrydaifHas BeMWYWHA X TIOAYMHEHA 3aKOHY pacHpelelieHus C IUIOTHOCTBIO!
0, x <0
(x)= ax
! — 55 *20
(I+x7)

Haiitn 3HaueHume mnapamerpa «a», (YHKIUIO —paclpelelieHHs, OpeeInTh
MaTeMaTHYecKoe OXKHIAHHEe, [CIEPCHI0 M BEPOATHOCTh  TOTO, 4YTO CiydailHas BelUYMHA
X momamaer B mpomexytok (0, 2).

Jana tabmuma, ompeneisiomias 3aKOH pPACIPENeNeHUs] CHCTEMBl CIyd4alHbIX BemuumH (X, Y
):
N 20 40 60
y
10 3a a 0
20 2a 4a 2a
30 2a S5a
a
Haiiti : mapamerp «a»; MaTeMaTHYCCKHE —OXHIAHWS M, N ;

2 2
macriepend O, O,;  KOOOGULMCHT KOppeisiuuu 7, .

H/[3 Ne6 «Oopadbomka cmamucmuueckux oannvix. Hecnedosanue cmamucmuueckux

3asucumocmeit)
Jan craTucTrdaeckuii psaj (MCXOAHbIE 3HAYCHHS BEJINYNH)



X v X v X v X v X M
38,4 18,7 40,7 24 30,3 18 27,3 25,1 22 21
40,2 11,7 50,8 9 28,4 15,7 38 20,6 32 28,6
24,1 20,9 38,2 22,8 47,6 11,3 52,8 15,2 19,5 19,7
32,5 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3

25 29,5 35,7 15,3 30,5 27,8 26 28,7 27,8 155
38,1 19,6 34,3 20,7 48,7 115 32,5 28 35,2 30,7
16,8 32,2 43,8 13 16,8 18,3 57,1 2,9 41,6 18,2
28,8 29,7 355 24 23,9 20,2 40 23,8 42,5 15,3
47,1 14,7 45,9 24 54,3 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 54,2 14,2 214 19,8 40,1 17,4 47 17,3
36,9 23,2 59,8 6,1 38,4 23 34,4 234 314 30,2
36,6 7,9 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30
38 154 52 6,1 23,8 18,3 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 30,6 215 23,5 14,6 36,8 10,7
49,7 15,9 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
42,3 19,7 41,5 10,8 41,9 14,6 42,3 23,5 25,8 274
35,7 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

1) Ilo maHHBIM  OILIEHWTE TeHEpaTbHBIC TApaMETPhI: HAAUTE CpenHee, JUCTIEPCHI0, CPEIHEE
KBaJ[paTHYHOE OTKIIOHEHHE, ACHMMETPHIO, IKCIIECC, MOJTY, MEANaHy, KO3 GUIIMEHT BapHAIN IS
pu3HakoB X U VY.

2) Ilo maHHBIM TIPOBECTH CTATHCTHYECKYIO IPOBEPKY CTATUCTUYECKON THIIOTE3BI O
HOPMAaJILHOM pacipeieieHuH W3MepseMOro IPU3HAaKa Mo CISIYIONMM KPUTEpUsIM: a) Kputeputo [Inupcona
%* (YpOBEeHb 3HAYMMOCTH NPUHATH paBHEIM 0.05)., 6) kputepuro Konmoroposa-CmupHopa. B cirydae
MIPUHATUA TUITIOTE3bI O HOPMAJIBLHOCTU PpaCPEACICHUA HaUuTH JOBEPUTEIIbHBIC NHTCPBAJIBI JJIs
MaTeMaTHYECKOTO OXKUJIAHUS M CPETHEro KBaIPaTUYHOTO OTKIOHEHHs TIpH ypoBHE HaniéxHocTH 0.95.

3) Haiit ncripaBiIeHHBIA KOPPEISAITMOHHBIA MOMEHT B Kod(puruerT xoppemsaiuu. [IpoBeputs
TUIIOTE3Y O HE3aBUCUMOCTH Npu3HakoB X W Y (YpOBEHBb 3HAUMMOCTHU NMPHHATH paBHBIM 0.05).
PaccunraTts k03 dunmenTs! mHelHOM perpeccuu (X Ha Y wmwmm Y Ha X). [IpoBepuTh 3HAYMMOCTH
ypaBHEHUS perpeccnn. HaliTu moBepuTenbHBIC HHTEPBAJIBI TS KOA( (PUIIHEHTOB KOPPEISIINY | JIMHEH HOM
perpeccun (ipu ypoBHe Haa&kHOCTH 0.95).

4) TloctpouTs moye kKoppemsauii Bexuand X u Y. M Ha 3ToM ke rpadrKe MOCTPOUTE JIMHHIO
perpeccun. J[aTh CMBICIOBYIO HHTEpIpeTaInio KO3(hGUIIMEHTOB ypaBHeHHS perpeccui. ONEHUTh ero
MPHUTOHOCTD JUTS aHATMTHYECKUX PACUETOB.

Ilpumepniwie sapuanmot munoewvix pacuemos (TP):
TP Nel «Mampuuypl. Cucmembl 1UHEHHbBIX A12€0pAUYECKUX YPAGHEHUIL)

1. BeraucauTs onpenenuTens 4-ro mopsaKa IByMsI CIIOCOOaMHU:

a) PaznoxxeHmeM 1o 31eMeHTaM CTPOKH HJIH CTONOIA

0) C moMoIpko 3IeMeHTapHbIX peodpa3oBaHui

-2-30
0 5 1
2 3 -4

-2 -5 -1
2. Peruthb cucTeMy IMHEHHBIX YpaBHEHHUI TPEMs CIOCOOAMHU:
a) ITo popmymnam Kpamepa.

0) MaTpu4HBIM METOJIOM.

B) Meronom ["aycca

01 O N

5X1+2Xy +X3 =4;
2X1—2X5 —3X3=-3,
X1 +4Xo +4X5 =5.



3. MHccrnenoBath cUCTEMY JTMHEHHBIX aJITeOpaMYECKUX YPaBHEHHI HA COBMECTHOCTh., PelIUTh CUCTEMBI
ypaBHeHHi#1 MeTooM ["aycca. B HeolpeneneHHbIX cucTeMax HalTH 00Iee U 0JJHO YaCTHOE PEIICHMUS,
CeNaTh MPOBEPKY.

2%, +7X, +3% +X,= 6
3X, +5X, +2x, +2x,= 4
6x, —X, —X; +5X,= -2

4. Haiitn oOmee perieHne 1 (yHAaMEHTAIbHYIO CUCTEMY PEIICHUH, €ClI OHa CYIECTBYET.

X, +2X, +4x, -=-3x,= 0
3X, +5Xx, +6x;, —-4x,= 0
4%, +5X, —2%; +3x,= 0
3x, +8x, +24x, -19x,= 0
X, -8x, +7x,= 0

5. Pemuth MaTpudHOe ypaBHEeHHE (HAWTH MATpHUILy X).
12 1 2) (4 17) (1 2Y
4E - X = +
10 0 -1) {10 -5) (1 O

6. HccrmemnoBath Ha TMHEHHYIO 3aBHCUMOCTH CHCTEMY BEKTOPOB

a=(146) b=(@-11, c=(113)

—> ’ ’ ’
1. Haiitn koopaunatel Bekropa || B Gasuce (L), [, []3), eciu OH 3a/1aH B CTaHIaPTHOM Ga3uce
(U U2 U3).

0, =0;4+ 0,+20;
5= 200, =,
0 =—0;4 0, + 0;,
0 =1(6,-1,3)

TP No2 «[Ipeoenwvi. Henpepvignocms yHKyuu 00HO nepemenHomn»
2

. 2X°+5Xx-3

lim =—7.

x>3  X+3

1. JlokasaTh (HaiiTH O (8)), 4TO:

2. Berancnuthb ipenenst QyHKITHI.

(x*—2x-1)(x+1) o ST 2% -3

lim

a) ot X'+4x-5 6) 4 Jx-2 B)
In(1+sinx) x2 1

im——-. lim :

x>0  sindx r)*~! Inx 1)

7% — 5% - (BX —1}1/(3&1) |

im —,
x—>02x —arctg 3x e)Hl



3. Hoka3zaTb, 4To (yHKLIHUS f (X) HempepbiBHA B Touke X, (HaiTh o (8 ))
f(x)=5x*-1, X, =6.

4. Viccnenyiite hyHKIMIO Ha HenpepbIBHOCTH. HaiiuTe TOUKY paspbiBa (yHKIMH, €CIIH OHH CYIIECTBYIOT,
W ONpe/IeNuTe TUIIBI pa3pbiBoB. [locTpoiiTe cxemarnyeckuit Tpaduk QyHKINH.

2J§,0£x£1, A4
a) f(x)=<:4-2x,1<x<25, 6) Y=
2X-7 ,x2>225. X

TP Ne3 «Hccnedoeanue hynkyuit u nocmpoenue 2paguxos,

1. Haiiaure HanOombIlIee 1 HAUMEHbIIICE 3HAYCHUS (PYHKIIMU Ha 3aIaHHOM OTPE3Ke

f(x)=2x>-6x"-18x+7 xel[-2;2].

1
2. TlposeauTe MOMHOE HCCIIEOBAHUE U MTOCTpOiTE rpaduk GyHKIUH Y = 3 x®—2x% .

X —1)?
3. TpoBenurte moiHOE UCCIEOBAHUE U TIOCTPOHTE TpaduK QyHKIMH Y = % .
X
TP Ned «Heonpeoenennslili u onpeoeienHblil UHmMeZPal)
1 yacTh «HeomnpeneneHHbIN HHTETPAIDY
Bbruucnuth HeonpeneneHHble HHTErPajibl.
3
1. I(4—3x)e’3xdx. 2, J'—dx . 3. IXZ Lix
Xy X2 +1 XT—X
3 2
X*+6x°+13x+9 X +4x +4x+2
4. I —dx. 5 I dx.
(x+1)(x+2) (x+1)"(x* +x+1)
2 yactb «OnpeaeneHHblid HHTErpamn
Beruucnuth onpenencHHble PIHTerpaJIBI
e +1l
+In(x-1
6. j (x* +5x + 6) cos 2xdx. 7- .[ #dx.
e+l x—-1
2arctg2
8. dX . 9 ar(]t'g3 dX
7, Sin“x(1-cosx) . (3tgx+5)sin2x
e 16
10. j 2°sin® x dx. 11. I\/256 — X?dx.
7/2 0
3 yacth «lIpunoxeHus onpeneneHHOro HHTErpaia
3
12. Beraucmuts mnomanu Guryp, orpaHMueHHbIX rpadukaMu yHKINH. y= (X - 2) )

y=4x-8.



13. Borauciuth JJIMHBI OYT KPHUBBIX, 3aJaHHBIX YPABHCHHAMH B HpHMOYI‘OJ'H)HOI\/'I CUCTCMC KOOpAWHAT.

y=Inx, J3<x<A/15.

14 Beruucnuts 06beMbl TeNa, 00pa30BaHHOTO BpalieHneM (QUTyphl, OrpaHUYeHHBIX rpaduKkaMu QYHKITHHA.

Ocsb pamtenus OX y=—x>+5x—-6, y=0.

TP Ne5 «Cnyuaitnvte coobimusny

3agaua 1. bBpocarotcs aBe urpaibHbie KOCTH. ONpeAeTuTs BEPOATHOCTH TOT'0, YTO: a) CyMMa Jucia
OYKOB HE MPEBOCXOANT 3; 0) Mpou3BeJeHNE YUCIa OYKOB HE IIPEBOCXOIUT 3; B) IPOU3BEACHUE YK CIIa
OYKOB JIEJIMTCS Ha 3.

3apaua 2. Cpenu 10 notepeliHbix OMIIeTOB 6 BHIMTPBIIIHEIX. Haynauy B3su 4 Ounera. OnpenenuTsb
BEPOATHOCTH TOr'0, 4YTO CPp€AN HUX 2 BBIMI'PBIIIHBIX.

3apaua 3.  MoMmeHTHI Hauasa IByX COOBITHI HayJauy pachpenelieHbl B IPOMEKYTKEe BPEMEHH OT
9:00 0 10:00. OnHO U3 cobbITHit umuTest 10 MuH., Apyroe — 10 muH. OnpeaenuTs BEpOSTHOCTD TOTO, YTO
:a) COOBITHS «TIEPEKPHIBAIOTCS) BO BpEMEHH; 0) «HE MepPEepPKPHIBAIOTCS.

3apaua4. B aByx maptusix 71%  u 47 % noOpokavecTBEHHBIX U3/IEIHi COOTBETCTBEHHO. Haynauy
BOHMPAIOT [0 OJJHOMY M3/IEIHIO U3 KKI0M mapTuu. KakoBa BeposiTHOCT OOHAPYKUTh CPEN HUX: @) XOTsI
051 071HO OpakoBaHHOE; 0) 1Ba OPaKOBAaHHBIX; B) OIHO JOOPOKAYECTBEHHOE U OJHO OpaKkoBaHHOE?

3apmaua 5. BeposTHOCTB TOTO, YTO IIENb TIOpa)KeHa MPH OJTHOM BBICTPENIE MIEPBhIM CTPEITKOM, paBHA
0,61, Bropeim — 0,55 . TlepBsiit cenan 2, BTopoii — 3 BeicTpena. OnpenenuTh BEpOsTHOCTh TOTO, YTO IIeNTb
HE MopakeHa.

3amaua 6. B mepsoii ypHe 4 Oenbix 1 1 yepHBIN  1map, BO BTOPOH -2 OeibIX U 5 yepHbIX. U3 epBoit
BO BTOPYIO TIEPENIOKEHO 3 MApOB. 3aTeM U3 BTOPOH YpHBI H3BJIeUEH OMuH map. OnpenenuTs BeposITHOCTb
TOT'0, YTO BEIOPAHHBIN U3 BTOPOM YPHBI Iap — OCIIBIN.

3amauya 7. B MarasuH mOCTYIIalOT OAHOTHITHBIE M3IETUS C TPEX 3aBOIOB, IIPHYEM i-i 3aBOJ
nocrasiser Mi% uznenuit (i=1, 2, 3). Cpeau usgenwuii i-ro 3aBojaa Ni% mnepBocopTHBIX. KyrieHo oaHo
nznenre. OHO OKa3anoch NEPBOCOPTHBIM. OTPENEUTh BEPOSTHOCT TOTO, YTO KYILICHHOE U3JIeTIHe
BBINYILEHO j-M 3aBogoM. Mi=50, m;=30, m3=20, n1=70, n,=80, n;=90, j=1.

3agaua 8. BeposTHOCTH BRIMTPHIIIA B JoTepero Ha ofuH omteT paBHa 0,3. Kymieno 10 6mieros.
Haifti HanBeposATHEHIIIEE YUCIIO BRIMTPABIIINX OMIIETOB W COOTBETCTBYIOIIYIO BEPOSTHOCTD.

3anaua 9. BepostHOCTb «cO0s1» B pabote TenedOHHOM CTaHIMK IIPH KaXKa0M BbI3oBe paBHa P=0,02.
IocTymnuno 1000 Bei30BOB. OnipenenuTh BEPOITHOCTH 7 «COOEBY.

3amaua 10. BeposTHOCTh HACTYIUICHHS HEKOTOPOro coOBITHS B KaxkaoM 13 100 He3aBHCHMBIX
ucnbiTanuii papaa p=0,8. OnpeaenuTs BEPOITHOCTH TOTO, YTO YHACIO M HACTYIICHUH COOBITUS
YIOBJIETBOPSIET CIIEAYIONIEMY HepaBeHCTBY: [, < [ < [1,; ki=80, k>=90.



[Tpunoxxenue 2

OIIeHO‘leIe cpeacrea AJisi IpoBEeACHUSA l'[pOMe)KYTO‘{HOﬁ arreCcranmu

a) HJ'IaHI/IpyeMbIe PE3YyJIbTAThI oﬁyqenvm H OICHOYHBIC CPpeACTBA NJIA IPOBECACHUA HpOMemyTO‘lHOﬁ aTreCcrauum:

CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIIUU

[Tnanupyemsbie pe3ynbTaThl 00yIeHUS

OrneHouHbIE cpencTBa

IIK-5 - crioco0HOCTBIO HCI0JIL30BATH B HpaKTH'{eCKOﬁ AEATC/IbHOCTH CIICHUATIU3UPOBAHHLIC 3SHAHUSA (l)yHZ[aMeHTaJII)HI)IX pasaejaoB (l)I/I3I/IKI/I, XUMHH,

GI/IOXI/IMI/II/I, MAaTEMAaTUKH 1JIs1 OCBOCHUSA (]m3nqec1mx, XUMHYECCKHUX, GI/IOXI/IMI/I‘[eCKI/IX, 6I/IOTeXHOJ'IOFI/I'leCKHX, MHKpOﬁHOJ’IOFI/I‘leCKI/IX, TeHJIO(l)I/I3I/I‘leCKI/IX

MpoLecCoB, IMIPOUCXOAAIIINX ITPHU MPOU3BOACTBE NPOAYKTOB INUTAHUA U3 PACTUTCJIBHOIO ChIPbS

3HaTh

- OCHOBHBIE ITOHSITHS JIMHEHMHOMN
anreOphl M AHATUTUYECKON TeOMETPUHT

- OCHOBHBIC ITOJIOKCHU A
MaAaTEMAaTHYCCKOI'O aHaJIn3a,

- OCHOBHBIE [TOHITHS TEOPUH
BEPOSATHOCTEW M MaTEMaTUYECKOMN
CTaTHCTUKH;

Teopeanecmle BOIIPOCHI JIA IK3aME€Ha

1.
2.
3.

o s

o

© @

10.
11.
12.
13.

14.
15.

16.

Marpuusl. [elicTBus Haa MaTpUIIaMU.

Onpenenureny MaTpuIl, UX CBOMCTBA (JIFOOBIE JBa C JIOK-BOM).

MuHop, anreOpauueckoe JONONHEHWE. BbIuMcieHue onpeaenuTessi paziokeHHeM MO0 CTpoke (crondiy),
MOHMKEHUEM TOpsAKa.

OO6paTHas MaTpHIla, TEOPEMa O CYLIECTBOBAHUU M CAMHCTBEHHOCTH 00paTHON MaTPHIIBI (JOK-BO).
OneMeHTapHbIe MPeoOpa3oBaHUs MAaTpHIl. OKBHBAJEHTHbIE MaTpuipl. Panr matpuipl. CBoiicTBa paHra.
Teopema o paHrax 3KBHBaJICHTHBIX MaTpull (0e3 10K-Ba).

Crymnenuaras Matpuua. Teopema o paHre CTyleHYaTON MaTPHUIIBI (JI0K-BO).

Cuctemsl TuHeiHBIX anreOpandeckux ypaBHeHuit (CJIAY) (onpenenenus: comecTHOH, HecoBMecTHOH CJIAY,
pemrernsa CJIAY). Yenosus coBmectnoctu CJIAY.

Marpuynas 3anucek CJIAY. Pemenue CJIAY ¢ noMolpio 00paTHOH MaTPHIIBL

®opmyner Kpamepa (BBIBOT).

Onpenenennsie u Heonpenenenusie CJIAY. Metox ["aycca.

Opnoponusie CJIAY. OynaaMeHTaIbHas CUCTEMA PELICHUI.

Bexropsl. JIunelinble onepanyu Haj BekTopaMy. KonmHeapHble 1 KOMIUIaHapHbIE BEKTOPHI. JleneHne oTpeska
B JJaHHOM OTHOILICHHUHU.

CkaisipHOE TIPOM3BECHNE BEKTOPOB, €r0 CBOWCTBA. YTOI MEXIY BEKTOpaMH. Y CIIOBHE IEPICHINKYIIIPHOCTH

IBYX BeKTOpoB. ITpoekius BekTopa A Ha BekTop D . MexaHMuecKuii CMBICH CKATAPHOTO POH3BEICHHS.

CkaysipHoe TpousBezicHne B 6asuce i, j, K (BsBOM).

BekTopHoe nmpou3BeneHrne BEKTOPOB, €r0 CBOMCTBA. [ €OMETPUUECKUI U MEXaHUUECKU CMBICT BEKTOPHOTO
TIPOM3BEACHUS. Y CIOBHE KOJUTMHEAPHOCTH JABYX BEKTOPOB.

BexkTopHoe npoussezenue B 6asuce i, j, K (BbIBOM).




CTpyKTypHBIit
3JIEMEHT
KOMITETCHLIUU

[Tnmanupyemsbie pe3yabTaThl 00yUeHUS

O11eHOYHBIS cpeacTaa

17.

18.

19.
20.
21,
22,

23.
24,

25.
26.
27.

28.
29.
30.
3L
32.

33.

34.
35.
36.
37.
38.
39.

40.
41.
42,
43.
44,

CwmermanHoe IMMPpONU3BEACHUE BCKTOPOB, €0 CBOMCTBA. reOMeTpI/I‘IeCKI/II\/‘I CMBICJI CMCIIAHHOI'O IPOU3BEICHUA.
Vcnosue KOMILUTaHAapHOCTH TPEX BEKTOPOB.

CwmenranHoe nmpou3sBeneHue B 6asuce i, j, K (BbIBOM).

YpaBHenue npsmoit Ha miockoctd. Crioco0s! 3a1anus. OCHOBHBIE 33/1a4H.

YpaBHEHHUE IOCKOCTH B IpocTpaHcTBe. Crioco0b! 3atanus. OCHOBHBIE 3a1a4u.

YpaBHeHue npsmMoii B mpocTpaHcTBe. [IpsimMast U rutockocTh B ipocTpancTBe. OCHOBHBIE 3a/1auu.

Oynkius. Crioco0s! 3ananust. Oomacts onpezencHus. OCHOBHBIC 3JICMEHTapHbIC (DYHKITUH, UX CBOWCTBA,
rpaduKH.

[Mpenen ¢pynkumum B Touke. [penen ¢pyHkumm B 6eckoneuHocTH. OJTHOCTOPOHHHUE MPEAEIBL.

beckoHeuHo Masble U OeckOHeuHO OombIKe (YHKIMHU, CBSA3b M1y HUMHU. CBOMCTBa OECKOHEYHO MalIbIX
G yHKIMHA.

Teopemsl 0 nnpenenax. PackpeiTue HeolpeneaeHHOCTEN.

3ameyaTenbHbIC MPEIebl.

CpaBHeHHe OECKOHEYHO MallbIX (DYHKIMH. DKBUBaJICHTHbIE OECKOHEUHO Malible (DYHKIIMH 1 OCHOBHBIE TEOPEMBI
O HUX. HpI/IMeHeHI/Ie K BBIYMCIICHUIO IPEACIIOB.

HenpepsiBHOCTS (yHKIMH B ToUKe. TOUKHM pa3pbIBa M X KiIacCU(pUKaLU.

OcHOBHBIE TeOpeMbI 0 HeNPEePHIBHBIX (YHKIMAX. CBOICTBA (QYHKIMI HEIPEPHIBHBIX HA OTPE3KE.
[MpouzBoaHas GyHKIMHU, €€ TeOMETPUIECKHN 1 (PU3NUECKUHA CMBICI.

YpaBHeHUs KacaTellbHOM U HOpMaJi K KpuBo. JluddepenunpyeMocts GyHKIMH B TOUKE.

[Tpou3BoaHast CyMMBI, pPa3HOCTH, IPOU3BECHUsI, YaCTHOrO yHKIMMA. [Ipon3BoHas ClIOXKHOI U 00OpaTHOI
G yHKIHA.

JuddepennmpoBaniie HESBHBIX U TTapaMeTPHYECKH 3alaHHbIX QyHKImi. Jlorapupmudeckoe
muddepeHnmpoBanue.

[IpousBoxHbIE BEICIIMX HOPSIKOB.

Huddepennman dpynkuuu. 'eomerpuueckuii cmbicn nuddepenimana. OcHOBHbIE TeopeMbl 0 TuddepeHmanax.
[pumenenne quddepeHnnana K NPUOIMKEHHBIM BEIYUCICHUSM.

OcuoBHBIE Teopembl auddepenimansHoro ucuncnenus: Poms, Jlarpamka u Komm.

IIpaBuno Jlonurans.

Y cnoBusi MOHOTOHHOCTH (BYHKIMN. KCTpeMyMbl pyHKIHIA. HeoO0X0auMoe U T0CTATOUHOE YCIIOBHS SKCTPEM yMa
¢dhyHKIHN.

Haunbonpniee n HauMeHbIee 3HaUeHUS (QYHKIUHN Ha OTPE3KeE.

Bremykinocts rpaduka ¢pyaknuu. Toukn nepernda. HeoOxoamMoe 1 TOCTaTOYHOE YCIOBHS TOUYEK Tepernda.
AcumnToTsl rpaduka QyHKITUH.

ITepBooOpasnas. HeonpeneneHHbI HHTETpall ¥ €ro cBOiicTBa. TabnmIia OCHOBHBIX WHTETPAJIOB.

OCHOBHBIC METOJIbl HHTETPUPOBAHHUS: 3aMEHa IEPEMEHHON 1 HHTETPUPOBAHUE 110 YACTSIM.




CTpyKTypHBIit

BJIEMEHT [Tnanupyemsbie pe3ynbTaThl 00y4IeHUS OLeHOYHBIE CPEACTBA
KOMIIETEHIIUU

45. MuTerpupoBaHue palOHAIBHBIX (YHKINH.

46. MuTerpupoBaHHue TPUTOHOMETPUIECKUX (HYHKIIHHA.

47. VuTerpupoBaHue UPPAOHAIBHBIX (DYHKIIHH.

48. OmnpeneneHHbI UHTETpaN KaK Ipees HHTErpabHOM CyMMBI, €ro CBOMCTBA.

49. ®opmyna Herorona — Jleitornia. OCHOBHBIE CBOWCTBA ONPEAEIEHHOr0 HHTErpaja.

50. Berumcrienue onpeneneHHOro HHTerpaia (3aMmeHa rnepeMeHHoH, HHTErpUpoBaHue 1o YacTsiM). ViHTerpupoBanne
YETHBIX ¥ HEYETHBIX (DYHKIMH B CHMMETPUYHBIX Npeiesnax.

51. HecoOCTBEHHBIC UHTETPAITEL.

52. T'eomerpuueckue u GU3NUECKUE TPUIIOKEHUS ONIPENIEIIEHHOT0 HHTETpaa.

53. OcHOBHBIE TIOHATHSI TEOPUH BEPOSITHOCTEHN: HCTIBITAHNE, COOBITHE, BEPOSITHOCTH COOBITHSI.

54. JleiicTBus Hax COOBITHAMU. ANreOpa COOBITHI.

55. TeopeMbI CIOKEHUS U YMHOXKEHHUS BEPOATHOCTEH.

56. ®opmyna nonHo# BepositHocTH. @opmyna Betieca.

57. TlocnemoBaTenbHOCTh HE3aBUCUMBIX UCTIbITaHUI. Dopmyna bepHymn.

58. ChnyuaiiHble BETMYMHBI, UX BHbI.

59. Psn pacnpenenenus. @yHKuus pacrpezeneHus, ee cBoicTBa. [IJI0THOCTh pacnpeneneHus, CBOUCTBA.

60. UucnoBble XapaKTEPUCTHKH CIyYalHBIX BEJNMYMH: MAaTeMaTHYeCKOe OXHAAHHE, IUCIEPCHs, CpelHee
KBaJIpaTU4ECKOE OTKIIOHEHUE.

61. HopMmanbHbIi 3aKOH pacipeeseHns Cl1y4ailHOi BEeJIMUNHBI.

62. Cuctembl CilydaiiHBIX BENMYMH. 3aKOH paclpeneieHus. UHUCIoBbIE XapaKTEPUCTUKH CHUCTEMBI CIIydaiHBIX
BEJIMYMH. 3aBUCUMOCTb CITy4aiHbIX BEJIUUYHH.

Ymerb - pacno3HaBaTh BO3MOXXHOCTh IIpumepnvie npakmuuecKkue 3a0aHUA 011 IKIAMENA:

AHAJIUTHYCCKOI'O PCIICHUSA 3a/1a4u,

- CAaMOCTOSITEBHO pa3padoTaTh
QITOPUTM pEIIeHHUS 3aIauH,

- KOPPEKTHO 0OOCHOBEIBATH
HEOOXOAUMOCTH MIPEIIOKEHHOT O
METO/Ia peIIeHus 3aa4Hy,

- IPEIIOKUTH HarOosee 3P HEeKTHBHOE

1. Pemmrs cucTeMy THHEHHBIX anreOpandeckux ypaBHEHHUN ;(X_j;,; jzz 2,—3.
3x-5y-6z=-7.
X+y+z=0,

2. Pemuth cucTeMy JIMHEHHBIX aNreOpandecKux ypaBHEHUI 2x—-y—-2=0,
3X+4y+z=0.

3. Hanucats ypaBHeHue npsAMoil , Tpoxopsiieii yepes Touxy M (1,2) HapaenbHOH mpsimoit  5X+2y+20=0.

4. Berumcanth a-b u a_XE,ecm/I a Z(l,:Ll), b =(0,2,1).
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3IEMEHT
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[Tnmanupyemsbie pe3yabTaThl 00yUeHUS

O11eHOYHBIS cpeacTaa

perieHue,

- YMETb MCIOIb30BaTh IIPUKIIAJHBIE
[IPOrpaMMHBIE TPOTYKTBHI.

Hanucats ypasnenue npamoit AB | ecin A(— 1,2), B(Z,—l)

Hanmcats ypaBHeHHe NpIMOH, mpoxoasmiei gepes Touky M (1,0) napasuieIbHON NpsAMON =2 .

7. Tloxa3zate, uto npsambie 2X—Y—20=0 u —X—-2y—-3=0 nepnenauKyispHsbI.

8. Tloka3atb, 4TO MPAMBIC 2x—y+4=0, —4x+2y-10=0

9. Hamucartes ypaBHeHHe NPSIMOI, OTCEKAIONIEH Ha OCIX KOOPJUHAT OTPe3KH 2 U 3.

napajijiC/IbHbI.

10. Hanwmcats ypaBHEHHE MPSIMO#i, IPOXOIAIICH Yepe3 TOUKY M (— 2,3) MEPTICH TUKYIISIPHO MPSIMOM
X+2y+20=0.

11. Beruucnure mpeenbl:

 1+4x-x* _ - arcsi -1-
2 fim XX )y Sty L V2r—1-45
X=X + 3X° + 2X x-0 COS X — COS" X X3 x—3

d — =
12. Haiimure Yy st pyHKIME: a) Y = ™ x? . 6) X =ctg2t,
dx y = In(sin 2t).

13. Haiitu skeTpemyM (yHKuin u Touxu mepernta Y = X' —4x° —48x° +6x -9
14. Haiitt HeotpeieIEHHbI HWHTETPA: a) J- sin 3x-cos5xdx, 6) j 1-cosx dx B) I(2X +5)-e*dx.
(x—sinx)?

20 xdx

J; \/x2+5.

15. BeuucnuTh OnpenerneHHbI HHTETpal

1
16. BoIYUCITUTH ONpE/ICIEHHbIN HHTErpat J'4x .arcsin xdx -
0
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O11eHOYHBIS cpeacTaa

2
17. Haiitu mwiomans ¢urypsl, orpanmuennoil mmmwmm: X =4, Y° =4X.

18. IIpu nocraBke ¢ 3aBona Ha 6a3y 1000 pagHONPUEMHUKOB, Y 55 BBIILIN U3 CTPOS JTaMITbl. HalTH BEepOATHOCTD
TOT0, YTO B3ATHIM HAyAayy IPUEMHHK OyJICT UCIPABHBIM.

19. [TaTHaaUaTh SK3aMEHAIIMOHHBIX OHNIIETOB coaepKart 1mo 2 BOIIPOCa, KOTOPBIC HE NOBTOPAIOTCA, SKSaMeHyIOHlHﬁCH
3HAET TOJIbKO 25 BOITPOCOB. Haiitu BEPOATHOCTH TOI'O, YTO OK3aMCH 6y}IeT CIaH, €CJIIU IJId 3TOro 10CTaTO4YHO
OTBCTUTH Ha JIBa BOIIPOCAa OJHOI'O ouera.

20. IpuHrMaeM BepOSTHOCTH POXKICHUS MAIbYHMKA M IEBOYKH PaBHbIMU. HaliTi BeposTHOCTB TOTO, uTO cpeau 10
HOBOPOXKICHHBIX 6 OKa)KyTCSl MaJIbYMKaMU.

21. JlaH 3aK0H pacrpene/ieHUs] TUCKPETHOMN CITyJaiiHOW BETMYUHBI:

X: 1110 | 120 | 130 | 140 | 150

p: 01 (02|03 |02 |02

BBIUHCIIUTE €€ MAaTEMATUICCKOC OKUaHUEC, TUCTICPCHUIO U CPEAHEEC KBAAPATUIECKOE OTKIIOHCHHUE.

22. lana ¢yHKIMS pacnpeneneHns] HePephIBHON CIy4aitHOM BENMUYUHBI X

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

Haiitu mmotHOCTE pacnpenenerus f(X), MOCTPOUTH ee TpaduK, BEPOATHOCTD MOMATAHUS B 3aJaHHBIN

Gx_

uaTepnan [0,5; 2], Mx, Dx,




CTpyKTypHBIit

DJIEMEHT [Tnanupyemsbie pe3ynbTaThl 00y4IeHUS OLeHOYHBIE CPEACTBA
KOMIIETEeHIU U
23. 3agaHo pacnpeielICHUE BEPOSITHOCTEH TUCKPETHON IBYMEPHOU CITyJaitHON BETMYUHBL:
Y\X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03
HaiiTi 3aK0OHBI pacrpe/eneHus: COCTaBIISIOMNX, KO3 OUIMEHT KOppensIiu
24. Tlo BEIGOpKE TIpy 3a1aHHOM yposHe 3Haunmoctd oL = 0,05 nposeputs no kpurepuio ITupcona rumoresy o
HOPMAaJIbHOM pacIpe/ielieHU IeHepalbHONH COBOKYITHOCTH. B ciiyuae NpUHSATHS THIIOTE3bI 0 HOPMaIbHOM
pacripesieieHIH HalTH TOBepUTENbHbIE MHTEPBAJIBI A1 MAaTEeMAaTHYEeCKOI0 OKUAAHUS (I U CPEIHETro
KBaJPaTHYECKOTO OTKIOHEHUsT G TIPH ypOBHE HajiekHocTH ¥ =1— a1
X. 4 7 10 13 16 19 22 25
I
n. 6 11 14 22 20 13 9 5
I
25. VI3 HOpMaJbHOI reHepaibHOM COBOKYITHOCTH H3BJIeUeHa BHIOOpKa obbema 1 = 15:
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134
Tpebyercs mpu ypOBHE 3HAYUMOCTH (X = 0,05 MIPOBEPUTH HYJIEBYIO THIIOTE3Y H0 tol = 0-02 =55, IpUHAB B
KauecTBe KOHKypupytomieii ruroresst: a) H, : o’ #55,6) H Lo o’ >55 mwm H, : 0% <55 B 3aBHCHMOCTH OT
TTOTyYCHHOT O 3HAYCHHUS o’.
Bianers - IpUeMaMU aHAIUTUYECKOrO U IIpumepnsie npuxnaonsle 3a0auu u 3a0anus

YHUCJICHHOI'O PCHICHUA NPUKIIAHBIX

3anauya 1. 3aBHCHMOCTB ITyTH OT BPEMEHH IPH MIPSIMOIMHEHHOM JIBIKEHUH TOUKH 33Ja€TCs ypaBHECHUEM
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3a/1a4,

- HaBbIKAM UHTEPIIPETUPOBATH
IIOJIy4E€HHBIE PE3YJIBTATHI,

- METOJIaMHU 00pabOTKU MH(pOPMAIIHH C
HCIIOJIb30BAHUEM MTPHUKIIATHBIX
MIPOrPaMMHBIX CPEIICTB MPUKIIATHBIX
3aja4, M

- crtoco0aMu OIlEHUBAHUS 3HAYUMOCTH
nu HpaKTH‘IeCKOﬁ HpI/IFO}IHOCTI/I
HOHY‘ICHHBIX pe3y.]'H)TaTOB;

1

3 2
S=—t"+2t°-3,rme S —nyrsBM,a I — Bpems B c. Berauciure ee CKOpOCTh M YCKOPEHHE B MOMEHT
Bpemenn t =4cC.
3amanne 2. CocTaBbTe aJropuTM HUCCIIEIOBAHUS Ha DKCTPeMyM (DYHKIIUH HECKOJIBKUX ITEPEMEHHBIX

3ananme 3. [loarotoBeTe 0TBETH Ha Bompockl kK M/13 Ne 6: UTo 3HaYMT OLIEHUTH TeHepaIbHbIE TapaMeTpPhI 110
BbIOOpKEe? ChopMymupyiTe onpeaecHue TOUeTHOH orieHKH. OnpeeuTe CMEIICHHBIC U HECMEIIICHHBIE,
a¢pextuBHbIe U Hed((HEeKTHBHBIE, COCTOSTENBHBIE U HECOCTOSTEIbHBIE OIIEHKH FeHEPaIbHBIX apaMeTpPOB.
[MpowtrocTpupyiite onpeeaeHus] FTeOMETPUUECKH. 3aHIIUTe PacueTHbIe (POPMYJIbI TS CTPYIITUPOBAHHBIX U

HECTPYIIMPOBAHHBIX JAHHBIX: BHIGOPOUHOrO cpefiHero X  (YKaKMTE ero BEPOATHOCTHBINA CMBbICI); BHIGOPOUHOI
mucriepcud Dp. Kak onieHHTs MaTeMaTHUECKOE OKHIAHKUE IO BRIOOPOUYHOH cpenHeit? OIeHUTE TUCTIEPCHIO 10
HCHpaBJ’[eHHOﬁ JUCTICPCUH. Kaknmu sSBISIIOTCS TOUEYHBIE OLCHKHN MaTEMATUYCCKOI'0 OXKUJaHUA, TUCIICPCUN U
CpellHero KBaJApaTUiHOr0 OTKJIOHEHUsI: CMELICHHBIMY WK HeT, 3p(eKkTHBHBIMU WK HedPPEKTUBHBIMHU,
COCTOATENBHBIMU MIIH HECOCTOATENIbHBIMU?

3amayva 4. /s u3yueHnst KONMIECTBEHHOTO NpU3Haka X U3 TEHEPAIbHON COBOKYITHOCTH M3BJIEUEHa BBIGOPKA

Xis 00y X, oObema N, umeromas naHHOE CTATUCTHYECKOE PACTIPEACICHHUE.

1). IocTpoiiTe MOTUTOH YacTOT.
2). TToctpoiite aMmupuueckyro QYHKIUIO pacipeieieHHs.
3). IocTpoiiTe THCTOrpaMMy OTHOCHTEIBHBIX 4aCTOT.

4). Haiimute BeIOOpOYHOE cpeqHee X , BRBIOOPOUHYIO JHCIIEPCHIO DB, BEIOOPOYHOE cpeHee

2
KBaJIPaTUYECKOE OTKJIOHEHHE O ,, MCIIPABIECHHYIO IUCIEPCHIO S° M MCIIPaBIEHHOE CPEJHEE KBAJIPAaTHYECKOE

OTKJIOHEHHE S.

5). IIpn naHHOM ypOBHE 3HAYMMOCTH OL IMPOBEPHTE IO KpuTepuro [InpcoHa rumoTe3y 0 HOpMaITbHOM




CTpyKTypHBIit
3IEMEHT
KOMIIETEHIIUU

[Tnmanupyemsbie pe3yabTaThl 00yUeHUS
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pachpe/ieNieHiH TeHepaIbHON COBOKYTHOCTH.

6) B CJIydac MPUHATHUA TUIIOTE3bl O HOPMAJIbHOM pacipeACICHUN HaﬁZ[PITe JOBEPUTCIIbHBIC UHTCPBAJIbI 1JIA

MaTEMaTHUYCCKOIr0 OXKUIAaHUSA d W CPEAHETO KBAAPATUYCCKOIrO OTKIOHCHU O IpU JAHHOM YPOBHE HAACKHOCTU

vy =1—a . (Opunsrs o = 0,01).

9 13 17 21 25 29 33 37

5 10 19 23 25 19 12 7

IIK-17 cnocoOHOCThIO BJaJ€Thb CTATUCTHYCCKUMHU METOJaMHU 06pa60TK1/1 IKCIICPUMEHTAJBHBIX JAHHBIX JId aHAJIHU3a TEXHOJOTIHYECKHUX
MpoueCCoOB MPHU MPOMU3BOJACTBE NPOAYKTOB MUTAHUA U3 PACTUTEC/ILHOI'O CHIPbA

3HaTH

MeTObl CTATUCTHYECKOM oﬁpaﬁonm
IKCNMIEPUMEHTAJIBHBIX JTaHHBbIX,

METOAbI IVIAHUPOBAHUSA
IKCIIEPUMEHTA,

METOAUKY IPOBEPKHU CTATUCTUIECCKUX
rumnorTes,

METOAbI AHAJIM3a CTATUCTHYCCKHX

JAHHBIX

Teopeanecxne BOIIPOCHI:

1.

2.

[Mpenmer MaTeMaTHYECKOW CTATUCTHKU. | eHepasibHasi COBOKYITHOCTh U BbIOOpKA. BapualimoHHbIi psi.

[Monuron. I'ucrorpamma. Omnupudeckast QyHKIHS pacipeie/ieHusI.

. CraTHCTHYECKHE OLICHKU ITapaMeTPOB PaclpeieieH sl TeHepabHOM COBOKYITHOCTH I10 BBIOOpKE
. VInTepBasbpHble OLIEHKH ITapaMeTPOB paclpeielIeHHs TeHepaIbHONH COBOKYITHOCTH O BHIOOpKE
. Ob11as cxema MpOBEPKH NapaMETPUIECKON CTATUCTUYECKOM THITOTE3Hbl.

. Hemapametpuueckue crat. runores3sl. Kputepuii cornacus. Kpurepuii [Tupcona u kpurepuit

Konmoroposa-CmupHOBa 17151 TPOBEPKH TMIIOTE3BI O BUJE PACIIPEETICHNUS SKCIIEPUMEHTAIbHBIX JaHHBIX.

. Koppensiiuonnblii anann3. DMmupuueckuiit K03 OUIMEeHT KOppesiuu.
. Haxoxxnenne ypaBHEHUs TMHEWHON pErpeccuy METOIOM HAaUMEHBIINX KBaJpaToOB.

. OneHKa KauecTBa ypaBHEHHS PErPECCHU U €TO HHTEPIPETALHS




CTpyKTypHBIit

BJIEMEHT [Tnanupyemsbie pe3ynbTaThl 00y4IeHUS OrneHouHbIE cpencTBa
KOMIIETEHIIUU
10. Anroput™m monbopa (QyHKUMH (IUIOTHOCTH) pAcCIpelesieHHs] BBIOOPOYHBIX JaHHBIX, Ha OCHOBE aHaJIN3a
BBIOOPKH U €€ XapaKTEePUCTHK.
Vmerb - OUEHUBATh MOTPEIHOCTh CTATHCTHYECKUX | [Ipumepnsie npakmuueckue 3a0anus u 3a0aqu

JTAHHEIX,

- BBIYHCIISITH TOUCYHBIE OI[EHKH OTASIbHBIX
HapaMeTpoB IKCIIEPUMEHTa,

- HAXOJIUTh MHTEPBAJIbHBIC OLCHKU
TpeOyeMBbIX apaMeTpoB,

- OLICHMBATh 3aBUCUMOCTb MEXAY
pa3nu4YHbIMH (HAKTOpaMH IKCIIEPUMEHTa

3ananme 1. Uro BiuseT Ha MHTEPBAJIBHYIO OIIEHKY MapaMerpa (MaTeMaTHYeCKOro OKUIaHUSs, TUCTIEPCHH,
cpenHero kpajaparudeckoro). Haiitu Mmerogqom MoMeHTOB napamerpsl pacnpenenenus Ilyaccona o
JAHHBIM  TPE/ICTABJICHHBIM B TabiuIe

Xi 0 1 2 3 4 5 6 7

Ni 10 8 6 5 4 3 3 1

3agaua 2. [Ipon3BomuTeny HOBOTO BH/Ia aCTUPHHA YTBEPKIAAIOT, YTO OH CHUMAET TOJI0BHYIO 001b 3a 30
MuHyT. CirydaifHas BeiOopka 121 denoBeka, CTpagaroniux roJ0BHBIMA OOJISIMH, TTOKa3aja, YTO HOBBIH THII
acIiprHa CHIMAET TOJIOBHYIO 00Jb 3a 28,6 MUHYT MPH CPeIHEM KBaAPATUIECKOM OTKIIOHCHUH 4,2
MuHyTHL. [IpoBeprTe Ha ypoBHe 3HaUnMocTH 0. = 0,05 cripaBeaTMBOCTh 'YTBEPIK/ICHNS IPOU3BOANTENCH
acIuprHa O TOM, YTO ATO JIEKAPCTBO M3JIEUNBAET TOIOBHYIO 0601b 3a 30 MUHYT.

3anaua 3. [IpoBeputs Ha ypoBHe 3HaunMocTH 0=0,05 TUTIOTE3y O HOPMAIIFHOM paclpeneneHnn
TeHEepaIIbHOW COBOKYITHOCTH X, UCMONB3Ys KpuTepuit [lnpcoHa, mo JaHHBIM BEIOOPKH

mi 3 15 11 7 4

mi' 4 9 15 9 5

3amaua 4. KoppensmuoHHO-perpecCHoHHbIN aHanu3. M3ydaercs 3aBUCHMOCTh 00beMa IIPOIax
Y(TBIC.py6.) OT momay Toproporo 3ama X (M%)




CTpyKTypHBIit
BJIEMEHT [Tnanupyemsbie pe3ynbTaThl 00y4IeHUS OLieHOYHBIE CPEACTBA
KOMITETEHIIUU

OmnpenenuTsh KO3QPHUIMEHTH ypaBHEHUS TAPHOU TMHEHHOM perpeccuu, BBIIHUCATh YpaBHEHUE,
MNOATBEPIUTH €ro 3HAYMMOCTD B IIEIOM U OTJIMYHE OT HYJS KaXKIOr0 U3 K03 GHUIHUEHTOB MPH YPOBHE
3Haunmoctu 0=0,05. OnpenennTh: KOAPPHUIUEHT KOPPEISAIUHA MKy TepeMeHHbIME X B Y; 3HaYeHHE U
CMBICH KO3 (UITMEHTA JETSPMUHALIMN; CMBICI KO3 (MHUIIMEHTOB YPABHEHUS PEIPECCUU; ITPOrHO3HOE
3HaYCHHE pe3ysbTaTa Mpu X=45; TUCIePCUIO OITUOKHA MOJICIH.

BblIBO UTOIrOB

PezpeccuoHHQA cmamucmuka

MHO¥ecTeeHHbIN R 0,72
R-kBagpart 0,52
HopmupoBsaHHbIN R-

KBagpart 0,46
CraHpapTHaa ownbra 10,45
HabnwaeHua 10,00

[OMcnepcmoHHbIR aHanus

3Hayu-
df SS MS F mocme F
Perpeccua 1 945,881 945,881 8,656 0,019
OctaTok 8 874,219 109,277
Wtoro 9 1820,100
CmaHdapm t-
Koaggpu HaA cmamuc p- HuxHue BepxHue
yueHmsl  owubka muka  3HaueHue  95% 95%
Y-nepeceyeHune 6,819 4,803 0,001 17,027 48,477

X 0,192 2,942 0,019 0,122 1,010




CTpyKTypHBIit

BJIEMEHT [Tnanupyemsbie pe3ynbTaThl 00y4IeHUS OLieHOYHBIE CPEACTBA
KOMITETEHIIUU
Braners - IpUEMaMH aHAJIUTUYECKOTO U

YUCJIICHHOI'O peIHeHI/Iﬂ HpI/IKHa}IHBIX
3ajad4,

- HaBbIKAMHM HWHTEPIIPETUPOBATH
MOJTyYEHHBIC PE3YIbTATHI,

- METOJIaMH 00pabOTKU
MH(OPMAIIUK C UCTIOIh30BAaHUEM
MIPUKJIATHBIX TIPOTPAMMHBIX
CPEICTB YYCOHBIX U MPHUKIIATHBIX
3a7a4

- crroco0amMu OIIEHUBAHUS
3HAYUMOCTH U TTPAKTHIECKOMN
MIPUTOHOCTH ITOJTYYICHHBIX

PE3yNbTaTOB;

"pl’lMeprIe NMPAKTHYCCKHUE 3aJaHusA U 3aJa1Yu

3aoaua I HaiiTi METOZIOM MOMEHTOB MapaMeTpbl HOPMAJILHOTO PACIIPE/ICICHUs IO JAHHBIM,  [PE/ICTABICHHBIM B

TabauIe
Xi 0.3 0.5 0.7 0.9 1.1 1.3 15 1.7 1.9 2.2 2.3
ni 6 9 26 25 30 26 21 24 20 8 5

33}13‘[3 2. nOCTpOI/ITb UHTEPBAJIbHYIO OHCHKY MAaTEMATHYCCKOT'O OKUJIaHUA Cﬂyllill;‘lH()f;l BCJIIMYHNHBbI X, €Clin
M3BCCTHO, YTO CPCAHIA apn(bmeane(:Kaﬂ BbI60pKH Bb]()OpOl{Hi\ﬂ JAUCTICPpCUA 0,05‘ 00BeM Bbl()OpKI/l 50- l_lpHHHT})
ypoBeHb 3Haunmoctu 0,05.

3apaua 3. [Ipeanonoxum, 4To CpenHss AuHa 15 JuHeeK, ciydaifHo BEIOpAHHBIX B Mara3smHe KaHLEISPCKUX
npuHaAIexXKHOCTeH, cocTamia 20,04 cM mpu cpeaneM kBagpaTtudeckoM oTkiioHeHnu 0,015 cM. Mokem 1111 MBI
CUUTaTh, YTO CPEIHSIS AJIMHA JIMHEEK, TPOJIAIOIINXCs B MarasuHe, pasHa 20 cM, MM MOJKHO YTBEPXkKAaTh, YTO X
mHa 6ombire 20 cm? (o = 0,05).

3apnaua 4. V13 napTuun 100BITHIX aIMa30B CIIy4aliHBIM 00pa30M OTpPabOTaHbI 6 IK3EMIUTIPOB. BIOOPOUHEIIA CpemHIii
BEC M CTAaHIAPTHOE OTKIOHEHHE X OKa3anuch paBHbIME 0,53 kaparta u 0,0559 xapaTa coorBectBeHHO. [IpoBeprTe
HYJIEBYIO THIIOTE3Y O TOM, YTO CpeJHHUI Bec anMasa paBeH 0,5 KkapaTa IpH anbTepHATHBHOW THUIIOTE3E O TOM, YTO OH
6ombme 0,5 kapata. YpoBeHb 3HAUMMOCTH MPHUHATH paBHBM 0,05.




CTpyKTypHBIit
3JIEMEHT [Tnmanupyemsbie pe3yabTaThl 00yUeHUS OueHouHbIE CPENCTBA
KOMITETCHLIUU

3apaua 5. IMmerorcs naHHBIE O pe3ynbTaTaxX IPOBEPKU KauyecTBa JETajeH:

[Taptus neraneit O6bem maptun | CpenHsisi IPOYHOCTD Hucnepcus
Jlo u3MeHEeHUs TEXHOIOTUH 100 40 250
M3TOTOBJICHUS
ITocne n3MeHeHUs: TEXHONOTUU 100 44 150
W3TOTOBJICHUS

SIBnsieTcs U MOBBILIEHHE NpodHOCTH jeTtaneii ¢ 40 1o 44 kr/cm? CYLIECTBEHHBIMU HACTOJIBKO, YTO €r0 MOYKHO
CUUTATh CJIEJCTBHEM M3MEHEHUS TEXHOJIOTHH, WU XK€ 3TO PEe3YNIbTAaT CIy4alHOH KoneOIeMOoCTH NoKa3aTenei, u
MO3TOMY U3MEHEHHE TEXHOJIOTUH HeNb3s cuuTaTh ¢ pektuBHbIM? (o0 =0,05).

0) Ilopsiiok MpoBeaeHUS MPOMEKYTOYHON ATTECTALUM, MOKA3ATEJ I U KPUTEPUH OLIEHNBAHUS

[IpomexyTouHas arrecTalus MO JAUCHUIUIMHE «MareMaTtuka» BKIIOYAeT KOHTPOJbHBIE, IO3BOJISIONIME OIICHUTh YPOBEHb YCBOCHHUS
00y4aroUMMuUCs 3HaHUH, MPAKTUYECKUE U IOMAIlIHUE 3aJJaHHs, BBISIBIISIIOIINE CTENeHb CPOPMUPOBAHHOCTH YMEHUH U BJIaJIeHUH, TPOBOIUTCS B (hopMe
9K3aMEHa.

MeTtoanyeckue peKOMeHIANMH [JIsl TOATOTOBKH K YK3aMeHY:

DK3aMEH SIBJIIETCS HEOThEMIIEMOW YacThiO y4eOHOTO Mpollecca M MPU3BaH 3aKPEIUTh U YIOPSJI0YUTh 3HAHUS 00YUaloIIerocs, MoJIydeHHbIC Ha
3aHATHAX U CAMOCTOSITENIBHO.

Chaum sK3aMeHa TpEAIecTBYeT paboTa 00ydarolIerocss Ha JCKIIMOHHBIX, MPAKTHYSCKUX 3aHATUSIX U CaMOCTOSITENIbHAS paboTa 1O HU3YYCHHIO
IpeaIMeTa U MOArOTOBKH JIOMAIIHUX 3aaHUH.

[ToaroToBka K 2K3aMEHY OCYIIECTBISCTCS HAa OCHOBAHWUM METOJWYECKUX PEKOMEHIAIMH M0 JUCIUIUIMHE M CIHCKa BOIPOCOB H3y4aeMOil
JMCIUTUIAHBI, KOHCTIEKTOB JICKIH, Y4eOHHUKOB U Y4eOHBIX MOCOOMIA, HH(POPMAIIUK CPEIbl HHTEPHET.

DK3aMEH MpPOBOTUTCS MO OWJIeTaM, OXBATHIBAIOIIMM BECh MPONACHHBIM MaTepuas. [0 OKOHUAaHMM OTBETa 3K3aMEHATOpP MOJXKET 3a/1aTh




o0y4arommeMycsi JIOTIOJHUTENIbHBIE U YTOUHSIOIME BOMpochl. Ha MoAroToBKy K OTBETy IO Bompocam Omiera oOyuaromemycst naercs 30 MUHYT ¢
MOMEHTA [0JIy4YEHUsI UM OuJIeTa.

Pe3ynbpTarhl 3K3aMeHa 0OBSBIIAIOTCS 00Y4alOUIEMYCsl TI0CJIE OKOHYAHUS OTBETA B JICHb CAAYH.

Kpurepun onenku:

— Ha OLIEHKY «OTJHMYHO» — 00yUaloLUIics T0JDKEH M0Ka3aTh BBICOKMM YPOBEHb 3HAHUN HE TOJILKO HAa YPOBHE BOCIPOU3BEACHUS U OOBSICHEHUS
nH(pOpMAINY, HO ¥ MHTEIJUICKTya bHBIE HABBIKH PEIICHUS MPOOJIEM U 3a/1a4, HAX0XKJICHUS YHUKAIBHBIX OTBETOB K MPOOJIEMaM, OIIEHKH U BBIHEC CHUS
KPUTHYECKUX CYXKJICHUH;

— Ha OIICHKY «XOPOII0» — 00yJaroLuiics JODKEH TIOKa3aTh 3HAHUS HE TOJIBKO Ha YPOBHE BOCIIPOM3BEICHUS M OOBSICHEHUS! HH(POPMALUH, HO U
MHTEJJIEKTYyaJIbHbIE HaBBIKU PELIEHUs IPoOIIeM U 3a/1a4, HaX0XKJCHHs YHUKAIbHBIX OTBETOB K MpodIemMam;

— Ha OLIEHKY «yJ0BJETBOPHUTEIbLHO» — OOydYaloIMiCs JOJDKEH MOKa3aTh 3HAHUS HAa YPOBHE BOCIPOM3BEICHUS U OOBSICHEHUs] MH(POpMaIuy,
MHTEJUIEKTYAJIbHBIC HABBIKYM PELICHUS IIPOCTHIX 3a/1a4;

— Ha OLIEHKY «Hey/I0BJIeTBOPUTEJIbHO0» — 00yUJaoIniicsd He MOXKET MOKa3aTh 3HAHHs Ha YPOBHE BOCIIPOU3BEACHUS U 0ObSICHEHNUS HH(OpMALINY,
HE MOXET MOKa3aTh NHTEJUIEKTYaJbHbIE HABBIKH PEIIEHUS ITPOCTHIX 3a4a4.
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