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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acemanuu kageapel [IpUKIIaaHON MaTeMaTHKU U HHOOPMATUKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.N. Kaguenko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kapeapel [IpukiamaHoil MaTeMaTuku U HUHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii C.1. faz[quKO

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
yaeOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoi MaTeMaTHKu U HHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapoii C.H. faz[quKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor 20 . Ne
3aB. kadenpoit C.1. Kaguenko

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peayimszanuu B 2025 - 2026
yueOHOM roy Ha 3acenanuu kadeapesl [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor 20 1. Ne

3aB. kadenpoit C.J. KagueHko




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,

* BOCIHTAHHE Y CTYJEHTOB MaTEeMAaTHMYECKON M TEXHUYECKON KYIbTYpbl, KOTOpas
MpEeANoaraeT 4eTKoe OCO3HAHWE HEOOXOAMMOCTH M BaXKHOCTM MAaTEMaTUYECKOW IMOIrOTOBKU
JUTSI COBPEMEHHOTO CIeIHaIuCTa.

[TpuoGperaembie 3HAHUS JODKHBI OBITH JOCTATOYHBIMH JIJISl YCIICUTHOTO OBJIAJICHUS
OOLICHAYYHBIMU M OOIIEUH)XKCHEPHBIMU AUCHUILUIMHAMH Ha HEOOXOAMMOM HAyYHOM YPOBHE.
TpeOyercst pa3BUTHE YMEHHI CTYJECHTOB CAMOCTOSITEIbHO PACIIMPSATh MATEMATHIYCCKHE 3HAHUS
UL  OCBOEHHUS  (pU3MUECKHX, XUMHYECKHX, OHOXMMHYECKHX, OHOTEXHOJIOTHMYECKHUX,
MUKPOOHOJIOTHYECKUX, TETUIOGU3NMUECKUX IPOILECCOB, MPOUCXOAIINX TIPU TPOU3BOJICTBE
MPOJYKTOB MUTAHUS U3 PACTUTEIILHOTO ChIPbsSI; TPOBOAUTH aHAJIN3 MTPUKIIATHBIX 3a/1a4, IPUBUTHE
HAaBBIKOB HCIIOJIb30BAHMS MATEMATHUYECKUX METOJIOB M OCHOB MAaTEMaTUYECKOT'O MOCIMPOBAHUS
JUTSL OTIMCAHUS U aHAlIM3a TEXHOJIOTUYECKUX MPOIECCOB MPHU MPOU3BOJICTBE MPOJTYKTOB MUTAHUS
u3 pacTUTEIHLHOTO CBIPBS, OakagaBpbl JTOJIKHBI OBJIAJIETh OCHOBHBIMU
AHAIUTHUKO-TEOMETPUYECKUMHU METOIaMU MOJICIIUPOBAHUS U CCIIEIOBAHMS TaKUX 3a/1a4.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

JucuuruinHa MartemaTHka BXOAUT B 6a30BYIO 4acTh yUe€OHOTO IU1aHa 00pa30BaTesIbHOM
IIPOrPaMMBI.

Jns  W3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOUMBbI  3HaHUS  (YMEHMs,  BIIAJICHUs),
c(OpMUPOBAHHBIE B pe3yJIbTaTE U3yUEHUS TUCIUILINH/ IPAKTUK:

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
cOopMHpOBaHHBIE B pe3ylbTaTe HW3YYEHHUS JUCLHUIUIMH: «Anredpa M Hayaja aHaluzay,
«I"eomeTpusi» B 00bEME POrpaMmMbl CPEAHEN IIKOJIBI.

3HaHus (YMEHUs, BlaJIeHus), MOJTYYeHHbIE IPU U3yYEHUHU JAaHHON AUCLUILIMHBI OyayT
HEOOXOUMBI JUIsl U3yYeHUS UCHUIUTIH/TIPAKTHK:

dusuka

DKOHOMUKA

IIpoekTHas nEeATEITBLHOCTD

Mexanuka

Tennoduzuka

I'mnporazonnHaMuka

3 KomnereHuunu o0y4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

TUCHUTLUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yJabTaThl 00yUeHu st

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

CTpyKTypHBIit [Tnanupyemble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIINH

[TK-22 criocoOHOCTBIO UCTIONB30BATh 3aKOHBI U METO/IbI MATEMATHKH, €CTECTBEHHBIX,
TYMaHUTapHBIX U SKOHOMUYECKUX HayK MPU PelIeHUH MPOPEeCCUOHANBHbBIX 3a/1a4

3HaTh - OCHOBHBIE TIOHATHS JTMHEHHOM anreOphbl M aHATUTUYECKON T€OMETPUHU
- OCHOBHBIE TI0JIOKEHUSI MAaTEMAaTUYECKOr0 aHaln3a,
- OCHOBHbBIE IOHATHS TEOPUH BEPOSATHOCTEN U MATEMATUYECKOM CTaTUCTUKH;




VYmeTb

- pacno3HaBaTh BO3MOYKHOCTb aHAJIUTUYECKOI0 PEIICHUS 3a1a4H,

- CaMOCTOSATENIbHO Pa3padoTaTh aAIrOPUTM PELICHMS 3a/1a4H,

- KOPPEKTHO 00OCHOBBIBATh HEOOXOAMMOCTh MPEUI0KEHHOT'O METOIa
peLIeHHUs 3a/1a4u,

Bnanets

- IpUEMaMH aHAJTUTHYECKOTO M YMCIICHHOTO PEIICHHS MPUKIIAIHBIX 33134,
- HaBBIKAMHA WHTEPIPETHPOBATH MOJTYIYCHHBIC PE3YJIbTATHI,

- METOJIaMU CTATHCTUYECKON 00pabOTKH U aHAIH3a SKCIIEPUMEHTATLHBIX
JaHHBIX,

- MeTo1aMu 00paboTKM WHGOPMAIIUU C UCIIOTH30BAHUEM MTPUKIAIHBIX
MPOTPaMMHBIX CPEJICTB,

- crioco0amMu OIEHUBAHUS 3HAYMMOCTH M MMPAKTUIECKON MTPUTOTHOCTH
MOJTyYCHHBIX PE3YJIbTaTOB;

OK-10

CIIOCOOHOCTBIO K IT03HAaBaTEIbHOM JACATCIIBHOCTH

3HaTh

- OINpeAeseHUs OCHOBHBIX MAaTEMAaTUUECKUX OOBEKTOB U3 Pa3IMYHbIX
pa3zenoB BBICIIEH MATEMAaTUKH, UCIIOJIb3YEMBIX JJI ONIMCAHUS pPealbHbIX
00BEKTOB U MPOLIECCOB

- AQHAJIUTHYECKHUE CIIOCOOBI ONPEACTICHUS MAaTEMAaTHIECKUX OOBEKTOB

- CBOICTBa M OCHOBHBIE XapaKTEPUCTUKU MAaTEMAaTHUECKUX OOBEKTOB

- npaBuia paboThl ¢ MATEMaTUYECKUMU O0BEKTaMU

- OCHOBHBIE METO/Ibl CCIICIOBAHUS MaTEMaTUYECKHX OObEKTOB

YmeTh

COIIOCTABJIATH PEANIbHYIO 33]]a4y C ONpPEEICHHON 001acThIo
MaTEMaTHUYCCKUX 3HAHUM,

- IPUMEHATH TUIIUYHBIE MATEMAaTUYECKHE MOJIEH B MPodeccuoHaIbHON
JIEITEeILHOCTH

- HaxoJHUTh pelieHre GopMarn30BaHHOMN 3a/1a4H, UCIIONIb3Ys CBOMCTBA
MaTeMaTU4eCKHX OOBEKTOB,

- HMHTEPHpPeTUpOBaTh (OPMaTbHO (MATEMAaTUYECKH) MOTYICHHBII
pe3yabTar

Bnanets

- Me€To/1aMU PabOTHI C Pa3IUYHBIMU IO IPUPOJIC MATEMATUUECKUMU
00BbeKTaMH,

- MPAKTUYECKUMU HaBBIKAMU JJOKA3aTENbCTBA Cy K I "HU U

- YMCHHUEM TCOPETUYCCKU 000C™HOBBLIBATH BBIBOJbI,

- MaTeMaTUYEeCKHMH METO/IaMU OMHMCAHUS PealbHBIX MPOIIECCOB B
po¢eCCUOHATBHON IEATETLHOCTH




4. CTpyKTypa, 00b€EM U colepKaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4yeTHBIX enuHull 288 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas padora — 23,8 akaj. 4acoB:
— aynutopHas — 18 akaj. 4acos;
— BHeayIuTopHas — 5,8 akaJ1. yacoB
— caMocTosTeNnbHas pabota — 246,8 akas. 4acos;
— MOJTOTOBKA K dK3ameny — 17,4 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynuropHas g
KOHTaKTHas paboTa E 3 ®dopma TeKyIero
s X B, KOHTPOJIS
Paznen/ tema 2 (B axaz. vacax) == A y p Kon
> 3 © | camocTosTenBbHOI | ycrieBaeMOCTH U
JUCIIUATUTAHBI N [~ . | KoMIeTeHIMH
Qg padoThI TIPOMEKYTOYHOM
na6. | mpakr. | €&
Tlex. : 1 28 aTTeCTaluu
3aH. 3aH. | O &
1. Jluneiinas  anrebpa wu
aHAJTUTHYECKAasi TeOMETPHUS
- BeITIOJTHeHHEe KP
Nel, T1K-22
. - KOHCYJIbTAIUH TI0
1.1 JIuneitnas anreOpa 1 0,5/0,51| 40 |- camocTosaTensHOE y ! OK-10
pemrennto KP Nel
H3yUCHHE
JIUTEPATYpPhI
- BemmoaHeHne KP
Nel, [1K-22
- KOHCYJIbTAIHH TI0
1.2 BekropHast anredpa 1105 0,5/0,51| 40 |- camocTosTenbHOE y ! OK-10
pemrennto KP Nel
U3y4YeHHE
JTUTEPATYPBI
- BoinosiHeHne KP
13 Amnanuruueckas Nel, - KOHCYTBTAIH [0 K-22
TeOMETPHS Ha TUIOCKOCTH U 1 1 14 |- camocTOsATEIBHOE -
P © oeTo pemennio KP Nel OK-10
B MIPOCTPAHCTBE U3y4YCHHE
JIUTEPATYPBI
HWroro no pazaeny 2,5 2/11 94
2. BBeneHnne B MaTeMaTUYECKUN
aHaJIn3
2.1 OCHOBHEIC - BeimoaHeHne KP
JNIeMEHTapHBIC  (YHKLHH. Nel, - KoHCYIbTALIH 10 IK-22
TIpenensr H 1 1/11 41 |- caMOCTOSATEIHLHOE -
pe oeTo pemennio KP Nel OK-10
HEMPEPHIBHOCTh  (DYHKITHH U3y4YCHHE
OJHOU MepeMEHHOI JIATEpaTyphl
2.2 Tudpdepenumansuoe| 1
HCYHCIICHHE byHKIIMU - BeimosiHerne KP
OJTHOI TIepEMEHHOIA. Nel, - KoHCy b TALIH 10 [1K-22
UccnenoBanue HKIUH 0,5 1/11 | 30,8 |- camocTosTensHOE -
UH by o 1 pemennio KP Nel OK-10
OIIHOW  TEpeMEeHHOH ¢ H3yuYCHHE
MIOMOIIBIO MTPOU3BOJHON U JIUTEPATypbI
MOCTPOCHUE UX TPaQUKOB
Uroro no pazaeny 1,5 221 | 71,8
3. VHTerpaibHOE HUCYHCICHHE
(hYHKIIMYU OJIHO# MTEpEeMEHHOM




3.1 ITepBooGpa3Has
(dhyHKIHS.

- BeInIoIHEeHHe KP

H . Ne2, [1K-22
€oIpeIeNICHHbIN - KOHCYJIbTAallUH 0
P 1 10 |- camocTosTEeNBHOE Y OK-10
WHTETpall U €ro OCHOBHEIE pemennio KP No2
N n3ydeHue
CBOWCTBa. OcHOBHbIE
JIUTEPATypPhI
METO/Ibl HHTETPHPOBAHUSL.
3.2 OnpeneneHHbIi
UHTErpall. Dopmyna
Herorona-JleiiGHua. - BoinosineHue KP
CBOWCTBa OIPEAEIEHHOTO Ne2, KOHCY TP TAIIH 10 [K-22
uHTerpana.  Ilpunoxenus 0,5/0,5U| 14 |- camocTosiTenbHOE OK-10
P P e pemennio KP No2
OIIPEAENEHHOTO HHTeTpaia n3ydeHue
K BBIYHCIICHUIO TUIOIIAJICH, JIUTEPATyPbI
JUIMH YT U O0BEMOB Tel
BpalllCHHUSI.
HWroro no pazneny 1 0,5/0,5U| 24
4. Teopusi BeposATHOCTEH W
MaTeMaTH4YecKas CTATUCTHKA
4.1 CnyyaitHble BEJINYHHBI.
Knaccuueckoe,
TEOMETPHUUYECKOE u
CTaTUCTHYECKOE
ONIDENCICHIS - BeimoniHeHne KP
pex T Ne2, TK-22
BEPOSITHOCTH. €OpEMBI - KOHCYJIbTAIlUU IO
p p 1 1/11 5 |- camocTosTensHOe Y OK-10
CIOXECHHS W YMHOXKEHHUS. pemennto KP No2
U3y4YeHHE
VYcinoBHasgs ~ BEpOSATHOCTD.
9 JATEPaTyphI
dopmyna MTOJTHOM
BEPOSITHOCTH U opmyiia
Baiteca. Cxema bepnymmmy,
npubmmkenus Jlamuaca u
4.2 CnyyaifHble BEJIMYHHBI.
JuckpeTHbie "
HeNpepbIBHBIE  CITyJaiiHbIe
BEJIMYUHBI. Pan
pacripeneneHus, (QyHKIUSA - BeinosiHeHue KP
u IUIOTHOCTh Ne2, KOHC a o TIK-22
- HCYJIbTAallUH II
pacnpenenenus. UncioBbie 1 1/11 10 |- camocTosiTenBEHOE 4 OK-10
pemennto KP No2
XapaKTePUCTUKU n3ydeHue
CIy4alHOI BEIIMYMHBI. JIUTEPATYPBI
N3BecTHbIe pacnpeneneHust
(moka3zaTenbHoe,
paBHOMEPHOE,
HOPMaJIbHOE) u ux
4.3 BYMEPHBIC
clydaiiHble Zfae};hl/flqu)/mm - BhInonHeHue KP
(Dy : Ne2, TTK-22
VHKLUST pacrpeneeHus, 05 05 12 - KOHCYIBTALHH [0
. - CAMOCTOSITEIHOE -
CBOWCTBa. Yucnossle ! ' pemeruto KP Ne2 OK-10
n3ydeHUe
XapaKTEPUCTHUKHU.
JIATEPaTyphI
DeMeHTHI TEOpUu
4.4 T'enepanbuas u
BBIOOpOYHAs
p - BeimojHeHue KP
CCOBOKyr[HOCTL. Ne2, IK-22
TATUCTUYECKUE  OLICHKH - KOHCYJIbTalliH O
1/0,51 | 10 |- camocrosTensHoe 4 OK-10
rapaMeTpoB pemennio KP Ne2
n3ydeHUe
pacnpeneneHusi. TouedHble
JIUTEPATYPhI
W WHTCPBAJIbHBIC OIICHKH.
Omnupuueckas — QYHKIHS
4.5 Crarucrtuueckas - BeimostHeHue KP
rumnoTe3a U cxema ee Ne2, KOHCYJIHTALLIH 110 [1K-22
MPOBEPKU. Kpurepwmii /11 10 |- camocTosiTENBEHOE OK-10
POBCP pHTep pemennio KP No2
IIupcona 0 BHJIE H3y4YEeHHE
pacnpeneneHus. JUTEPaTyphl




4.6 Ouenka

- BeInIoIHEeHHe KP

e Ne2. s

. i - KOHCYJIbTAallUH 0

Bri6opouHbiii 0,5 1/11 10 CaMOCTOSITEIILHOE pemmermio KP Ne2 OK-10
H3yUYCHHE

ko3 durueHt

KOPPEALMH. JIunelinas JHTCPaTypR!

HUroro no pazaeny 3 5,5/4,5U| 57

Uroro 3a cemectp 8 10/81 |246,8 JK3aMeH

Hroro no aucumruinye 8 10/81 |246,8 SK3aMeH




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
npolecca, OpeArnonaraeT MNpsSMyK TPAaHCIALMIO 3HAHUW OT IHpenojaBarens K CTYIEHTY
(MperMyIIECTBEHHO HA OCHOBE OOBSCHUTEIbHO-WUIIOCTPATUBHBIX METOJOB OOYy4YCHHS).
VYuebHas NesITeNbHOCTh CTYJEHTAa HOCUT B TaKMX YCJIOBUSX, KaK IPABUIIO, PEHPOAYKTHBHBIN
XapakTep.

* THQOPMALIMOHHAS JIEKIIHSI

* cemuHap (3awuta PI'P)

* IPAaKTUYECKOE 3aHATHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB IO
NPEUIOKEHHOMY aJITOPUTMY.

2. Texnonoruu npoOIEMHOTr0 O0yUEeHHUS.

* npoOieMHas JIEKUUs — MW3JI0KEHHE MaTepHuana, IpPeANoaraionee M0CTaHOBKY
pOOJIEMHBIX U IMCKYCCUOHHBIX BOIIPOCOB
* JeKknus «BABoeM» (OWHaApHas JIeKUWs) — W3JIOKEHHEe MaTepuana B Qopme

JIMAJIOTHYECKOro OOIIEHUs JIByX CTYJIEHTOB (3apaHee MOATOTOBMBILUXCSA) WM CTYACHTA U
npernojaBaTess

* IPAKTUYECKOE 3aHATHE B (hOpME IPAKTUKYyMa

* caMoCTOsITeNIbHAs paboTa (C KOHCYJIBTAIIUSIMU MIPETIOIaBaTeNisl) Ha OCHOBE Keic-MeToa
— o0ydyeHue B KOHTEKCTE€ MOJICNIMPYEMOM CHUTYyallud, BOCHPOM3BOJSIIECH pealbHble YCIOBHUS
Hay4HOU, IPOU3BOJICTBEHHOM.

3. TexHOJIOTUN TPOEKTHOTO O0YUCHHMS.

* HccnenoBarenbCKkuil MPOEKT — CTPYKTypa MNpuOimxkeHa K ¢opMaTy HaydHOIO
UCCIIEIOBaHMs (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbl, ONPEJCIICHHEe HAay4HOM MpoOJIeMsbl,
npeaMera U oOBeKTa HCcieloBaHMA, Lened W 3ajgad, METOAO0B, MCTOYHUKOB, BBIIBHKEHUE
TUIO0TE3bl, 000011IEHUE PE3YIBTATOB, BBIBO/IbI, 0003HAUYEHUE HOBBIX ITPOOIIEM).

* TBopYecKkHil IPOEKT, NMPEANOIATraloMi B OTIMYME OT MPEABIAYIIEro, KOHEUHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYUMOMY «MaTeMaTUYECKOMY»
coObITHIO (Tpa3aHUK uucna «[Iu» u T.1.); «MaTemMaTudeckas» OTKpbITKa (CBOEro poja yueOHas
KapTa, TOJIbKO He(hopMalibHO, KpaCOYHO 0pOpMIIEHHAs; BUACOPOIHK «5 Haydy Bac pemars ...» 1
T.II.

* HWudopmannoHHBIE TpOEKT — yueOHO-TIO3HABaTeNbHAs JAESITEIBHOCTh C  SIPKO
BBIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (ITOUCK, OTOOP U cUCTeMaTU3alus HHPOpMaLuu
0 KakoM-TO 00BEKTe, 03HAKOMJIEHHE YYAaCTHUKOB IMPOEKTa ¢ 3TOM MHpOpMalMel, ee aHaIu3 U
0000111eH1Ee 1, HAKOHEL], IPE3eHTAlUs 110 IPAKTUYECKOMY NPHIIOKEHHIO).

4. UndopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTelIbHbIE TEXHOIOTUU. OpraHnu3anus
00pa3oBaTeNbHOrO Mpolecca ¢ MPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX MPOIPAMMHBIX Cpell U
TEXHUYECKUX CPEACTB paboTel ¢ wHpopmanuel (MHPOPMAIMOHHYIO Cpeay YHUBEPCUTETA
MOOAYC MOODLE).

* Jlekums-Bu3yanuzanusi — HM3JI0XKEHHE COAEPMAHHUS COMPOBOXKAAETCS IMpe3eHTaluen
(TemMoHCTpale y4eOHBIX MaTepHajioB, B T.4. WUIIOCTPATHBHBIX, IpaUUeCcKUX, ayauo- M
BHJICOMATEPHAIIOB).

* [IpakTnueckoe 3aHsiTHE B (hOpME TPE3EHTALUU — NPEICTABICHUE pE3YJIbTAaTOB
IPOEKTHON MJIM UCCIIE0BATEIbCKONW AEATENBHOCTU C HCIOJIb30BAHUEM CHEIMATM3UPOBAHHBIX
IIPOrPaMMHBIX CpEZ.



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B mpuioxeHun 1.

7 OueHoYHbIE CPeICTBA IJIS POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypa:

1. Mumaues B. C. Beicmas marematuka: y4e6nuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bsiciiee obpa3zoBanue). — Www.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcr: AIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716. — Pexum  jgocTyma: i aBTOpUS3.
MOJIb30BaTENEH.

2. Maremaruka: y4e6. mocooue / FO.M. Jlanwmos, JI.H. Xypoenko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypueBa ; mon pen. JLH. XKypGenko, I''A. HuxonoBoii. — Mockaa:
NHOPA-M, 2019. — 496 c¢. — (Beiciee oOpa3oBanue: bakamaBpuar). - ISBN
978-5-16-102130-9. - Texkcr: 3JICKTPOHHBIH. - URL.:
https://new.znanium.com/catalog/product/989799. — Pexum jgoctyma: ans  aBTOpH3.
MOJIb30BaTEIEH.

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. Teopust BepOSATHOCTEH U MaTeMaTHYECKast CTATUCTHKA: YdyeOHoe mocobue / buprokosa
JL.T., boopux I'.'H., Marees B.U., - 2-¢ u3n. - Mocksa: HUL[ MH®PA-M, 2017. - 289 c.
(Briciiee obpaszoBanue: bakanaBpuar) ISBN 978-5-16-011793-5. - Tekcr: anexrponHsiid. - URL:
https://new.znanium.com/catalog/product/370899. — Pexum jgoctyma: i aBTOPHU3.
IIOJIb30BaTENEN.

2. Marematuka B mpuMepax W 3aga4ax: yde0. mocobme / O.M. JlerrsipeBa, JI.H.
Kyp6enxko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — MockBa: UHOPA-M, 2019. —
372 c. — (Bwicmee oOpa3oBanue: bakamaBpuat). - ISBN 978-5-16-102288-7. — Tekcrt:
anekTponHbii. — URL: https://new.znanium.com/catalog/product/989802. — Pexum mocryma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

3. lTumaye B. C. 3amaunuk mo BeIcIel MaTeMatuke: yueb. mocodue / B.C. Illunaues.
— 10-e u3n., crepeorunt. — Mocksa: MH®PA-M, 2020. — 304 ¢. — (Bsiciiee oOpazoBanue). -

ISBN 978-5-16-101831-6. — Texkcr: IJIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456 — Pexum jgoctyma: Ui aBTOpPHS3.
[I0JIb30BATENCH.

4. MaTeMaTHYeCKUil aHAIIM3 B BOIIPOCax M 3aja4ax . yued. mocooue / B. ®@. Byrysos, H.
Y. Kpyrunkas, I'. H. Mensenes, A. A. llumkuH. - 5-¢ u3za. - Mocksa : ®DUIMATIIUT, 2002. -

480 c¢. - ISBN  5-9221-0284-1. - Tekcr : onekrtponnbni. -  URL:
https://new.znanium.com/catalog/product/544581 - Pexum jgoctyma: s aBTOpU3.
MIOJIB30BaTENEH.

5. Pesnnuenko, C. B. AHanuTHueckasi reoMeTpysl B IpuMepax u 3aaa4ax B 2 4. Yactp 1 :
y4eOHUK W MPAKTHKYM JJIsi akajemuueckoro OakanaBpuarta / C. B. Pesnuuenko. — 2-e u3j.,

uctp. u fon. — Mocksa : M3aarensctBo HOpaiit, 2019. — 302 ¢. — (bakanaBp. AkaneMuuecKkuit
Kkypc). — ISBN 978-5-534-02936-9. — Tekcr : snexkrponnsiii // DBC Opaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/436999 - Pexxum moctyma: uist aBTOPHU3. MOJIb30BATEICH.
DJIEKTPOHHBIE PECYPCHI:
1. Aanpocenko, O. C. [IpakTikym 1o JTuHEHHO# anredpe : yueOHoe mocobue. Y. 1/



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://www.biblio-online.ru/bcode/436999

O. C. Augpocenko, T. I'. Ky3zuna, O. B. [lerpoBa. - Maruurtoropck : MI'TY, 2014. - 1
anekTpoH. ont. guck (CD-ROM). - 3arm. ¢ Turyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1028.pdf&show=dcatalogues/1/1119
300/1028.pdf&view=true - MakpooObekT. - TekcT : yeKTpOHHBIA. - CBEACHUS JOCTYITHBI
taxxke Ha CD-ROM.

2. bynbrueBa, C. B. Jluneiinas anredpa : yueOnoe mocodue. Y. Il. Ipaktuxym / C. B.
bynerueBa, T. B. A6pamona ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 s5neKTpoH. ONT. TUCK
(CD-ROM). - 3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757.pdf&view=true - MakpooObekT. - TekcT : 3IeKTpOHHBINA. - CBeIEHUS JOCTYITHBI
takke 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 DIIEKTPOH. OIIT. JICK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3646.pdf&show=dcatalogues/1/1526
244/3646.pdf&view=true ). - MakpooObeKT. - TekcT : 3MeKTPOHHBIH. - CBEICHUSA TOCTYITHBI
takke Ha CD-ROM.

4. bynbrueBa, C. B. Jluneiinas anrebpa : yueOHoe mocobue. Y. Il. IIpaktukym / C. B.
bynerueBa, T. B. A6pamosa ; MI'TY. - Marauroropck : MI'TVY, 2017. - 1 aneKTpoH. ONT. AUCK
(CD-ROM). - 3arir. c TUTYIIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757.pdf&view=true - MakpooObekT. - TekcT : 3neKTpOoHHBIH. - CBEICHHS JOCTYITHBI
takke Ha CD-ROM.

5. Koporenkas, B. A. ®yHKIMM HECKOJIBKHX MEPEMEHHBIX : yuebHOe mocobue / B. A.
Koporenxkas, 10. A. U3ekoB ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 a5iekTpoH. ONT. TUCK
(CD-ROM). - 3ard. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121
202/1164.pdf&view=true - MakpooObeKT. - TekcT : AneKTpoHHBIH. - CBeAEHUS JOCTYITHBI
takke Ha CD-ROM.

B) MeToauyeckue ykasaHus:

1. A6pamoa, .M. DneMeHThl BEKTOPHON aireOpbl M aHAJUTUYECKOH TE€OMETpPUU:
Metoanueckue yka3aHus st CTyIeHToB | kypca Beex crienmansHocTeir. — MI'TY, 2008. — 16 c.

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

3. Baxpymesa, U.A. Kpussle 1 noBepxHocTu 2 nopsaka. [loynspHas cucremMa KoOpIuHar.
[Mpaktukym — Marauroropck: 'OY BITO «MI'TY um. I'.1. Hocosay, 2009. — 19 c.

4. I'paueBa, JI.A. OnpeneneHHbIil MHTErpal: METOANYECKHE YKa3aHUs JUIs CTYJCHTOB —
Marnautoropck: 'OY BITIO «MI'TY um. I'.1. Hocosay, 2010 — 12 c.

5. I'pauesa, JI.A. DneMeHThl TUHEHHON anreOpbl, BEKTOPHOM anreOphl U aHATUTUYECKOH
reomerpun: YueOHoe mocooue. - Marautoropck: [OY BITO «MI'TY um. I'.1. Hocoay, 2010 —
63 c.

6. I'yruna E.M. JlaGopaTopHblii TipakTUKyM To ctatucthke ¢ nmpuMeHeanem EXCEL:
Mertoa. yka3. st 1abopaToOpHBIX paboT 10 MaTeMaTHYeCKol cTaTucTuke.- Maruutoropek: 'OY
BITO «MI'TY um. I'.11. HocoBay, 2009 — 40 c.

7. Makcumenko, M.A. CoObiTus 1 BeposITHOCTE. YacTh 2: Mertoa. yka3. - MarHUTOropck:
I'OY BITIO «<MI'TY um. I'.1. Hocosa», 2010. — 25 c.

8. Masuenko, E.II. IlpomsBomnas u auddepenuman ¢ynkuuu. IlpakTukym.-
Marnautoropck: 'OY BITO «MI'TY um. I'.'11. Hocosay, 2010. — 38 c.

9. Masiuenko E.I1. UccnenoBanue ¢yHkmuii u nmoctpoeHue rpadukos. [Ipaktukym. —
Marnautoropck: 'OY BITO «MI'TY um. I'.'11. Hocosay, 2011. — 20 c.


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

10. CaBymkuna H.®. Kombunatopuka. CoObiTHe u BepostHOCTh. Yacts |1 KomOuHnaropuka.
Anrebpa coObITuii: Meton. ykazaHus mo auciuminHe «Marematuka» Juis cTylaeHToB | kypca

Bcex crenuanbHocTeit. — MI'TY, 2007. - 17 ¢

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenmne

HaumenoBanue .
0o Ne moroBopa Cpok eicTBUS JIUIICH3UN

MS Windows 7
Professional(us  |[1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
7Zip CBOOOJTHO 0EeCCPOYHO
MathCAD v.15
Education J-1662-13 ot 22.11.2013 OeccpovHO
University Edition
MathWorks
MathLab v.2014 |K-89-14 or 08.12.2014 OeccpouHo
Classroom License

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX HquopMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

HasBaHue xypca

CchUIKa

HannonansHas
WH(OPMAIMOHHO-aHAIUTUYECKAsT CHCTeMa —
Poccuiickuii MHJAEKC HAYyYHOTO ITUTHUPOBAHMS

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

[TouckoBass cucrema Axagemus Google
(Google Scholar)

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

NudopmannonHas cucrema - EnnHoe okHO
JlocTyna K MHpOPMaIMOHHBIM pecypcaM

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

SJIGKTpOHHaH Oaza NEPpUOANUYCCKUX U3IaHUI

https://dlib.eastview.com/

HNPOMBIIIIEHHONW COOCTBEHHOCTH))

East View Information Services, OOO
denepaabHOE TOCYIAPCTBEHHOE OFOKETHOE
yupexaenne  «Demepanbubii  macturyr|URL: http://wwwl.fips.ru/

Poccuiickass T'ocymapcTBeHHass OubGinoTexa.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

OnexkTpoHHble pecypchl Oubmmoreku MITY
um. I'.11. Hocosa

http://magtu.ru:8085/marcweb2/Default.asp

YHuBepcurerckas HHPOpPMAIMOHHAs CUCTEMA
POCCHUA

https://uisrussia.msu.ru

MexmyHapo Hast HAyKOMETPHUECKast
pedbepaTiBHas W TOJHOTEKCTOBas  Oasa
JIaHHBIX HAy4HBIX u3nanuii «Web of sciencey

http://webofscience.com

MexnyHaponHas pedepatruBHas )51
NIOJTHOTEKCTOBAsl _CIIpaBoyHasi 0a3a JaHHBIX

http://scopus.com

MexnyHaponHas  0a3a  MOJHOTEKCTOBBIX
»ypHanos Springer Journals

http://link.springer.com/

MesxmyHapoiHas 0a3a Hay9IHBIX MaTEPHUAJIOB B
o0sacTi (pU3MYECKUX HAYK W HMHKWHHUPUHTA

http://materials.springer.com/



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://dlib.eastview.com/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://materials.springer.com/

MexnynapoaHas 0a3a CpaBOYHBIX U3JIaHUN IO BCEM
orpacisMm 3Hanuii SpringerReference
MexayHnaponHas pedepaTuBHas 0a3a JaHHBIX IO
YUCTOM M npuKIIaaHoil MareMaruke ZODMATH
Mexnaynapoanas pedepaTUBHAsS M TOJHOTEKCTOBAS
crpaBouHasi 0a3a JaHHBIX ~HaydHbIX  w3maHwmii|https://www.nature.com/siteindex
«Springer Naturey
ApxuB  HayuyHbIX OKypHaioB  «HauuoHnanbHbIN
3IEKTPOHHO-MH(pOpMaIMonHbIi  Kormopuuym» (HIT|https://archive.neicon.ru/xmlui/
HOUKOH)
9 MaTepHaIbHO-TEXHHUYECKOE o0ecneyeHne JUCIHILTHHBI (MOIYJIsl)

http://www.springer.com/references

http://zbmath.org/

MarepuanbHO-TEXHHUECKOE 00ecreueHre AUCIUTUINHBI BKITIOUACT:

- VYuyeOHblE ayIUTOPUHM JUIS TPOBEACHUS 3aHATUH  JIEKHMOHHOTO THMA C
MYJIbTUMEAMMHBIMU CPEICTBAMH XPaHEHUs, IEpeaayy U PpeCTaBIeHUs MH(DOpMaIK

- Y4yeOHBIE ayAMTOPUHU ISl TPOBEIACHUS J1a0OPATOPHBIX 3aHSATHH, TPYNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTALU, TEKYIIEr0 KOHTPOJIS U IPOMEXYTOYHOM aTTeCTalluu

- AyIuTopuu A1 CaMOCTOSITENIbHON paOOThl: KOMIBIOTEPHBIE KJIACCHI; UNTAIbHBIE 3aJIbl
Ooubnuoreku

- Tlomemenune st XpaHeHUS M TNPOPHUIAKTHYECKOTO OOCTY)KMBAaHUS Y4eOHOTO
o0opynoBaHus


http://www.springer.com/references
http://zbmath.org/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

IIpunoxenne 1

YuyeOHO-MeTOANYeCKOE o0ecTieYeHrne CAMOCTOSITeILHOI padoThl 00y4yarouxcs

Mo aucumnavHe «MaTemaTuKa» NpesycMOTpPeHa BHeayAaMTOpHas camocTosTenbHas paboTa
obyuatolmxca, npeanonaratollas pelleHne KOHTPO/IbHbIX PaboT, U3yuyeHne AUTepPaTypbl, COCTaBAEHME
y4yebHOoM’ KapTbl.

MpumepHble eapuaHmMbl KOHMPOAbHbLIX pabom (KP):

KoHTponbHana pabora Nel

3apaHue 1.

Pewwnte cuctemy Tpems cnocobamm: a) MaTpuuHbiM cnocobom; 6) no popmynam Kpamepa; B) metoaom
[aycca

X—2y—-3z2=3,
3X+y—-2z=9,
2x—3y+5z =-4.

3apaHue 2.

1) Haiigute yron mexay Bektopammn @ M b, ecam 52(2;—1), 6:(—2; 2).

MocTpoiiTe AaHHbIE BEKTOPbI B cMCTeMe KoopamHaT OXy, a TakKe BEeKTOpbI, 3obpaxatowme: 2a+b,

a-3b.

2) YKaxuTe cpeay HUKEenpuBeLeHHbIX BEKTOPOB OPTOroHaNbHble, KO//MHEapHble, a TaKkKe

KOMMiaHapHble: a = (—3;—1; 4), b= (2,-2;1), C= [2; %; —gj d= (7;11,8). Bbuucaute
naowWwaab napannenorpaMma, NOCTPOEHHOIO Ha BEKTOpPaXx b ué.

3apaHue 3.

HanucaTb ypasHeHue npamoin AB, ecim A(—l; 2; 3), B(—l; 2;—1). BbIYMCAUTb PACCTOAHME OT TOUKM

A 3TOWM NpAMOW 40 NAOCKOCTU, NPOXOAALLEl Yepes TOUKY B, nepneHaAnKyNAapHO BEKTOPY N(O;-B; 9).
3apaHue 4.
MpuBeanTe K KAHOHNUYECKOMY BUAY M MOCTPONTE KPUBYIO X2 —AX + 2y2 -4y =0

3apaHue 5.

Bbluncaute npegenobl:

_ J2x-1-5
m .

1+4x —x* . 3x-arcsin 2x
a) lm————; m—————;8 li
x> X +3X° + 2X x=0 COS X — COS~ X x—3 x—3




3apaHue 6.

d d? 2 X = ctg 2t
Harngute & " —z ANA GyHKUMIA: @) Y = e 6 g .
dx  dx y = In(sin 2t).
3apaHue 7.
. . 2X—7 .
CocTtaBbTe ypaBHEHWE KacaTe/IbHOM K KpUBOW: y=— 4 B TO4ke X;=-1. Hapucyite
X —
KacaTe/IbHYH U KPUBYIO.
KoHTponbHaAa pabota No2
1. Bbluncnute HeonpeaeneHHble NHTErpasabl
3-5x . 8
1) I(l+tg 23x)dx; 2) J'—dx; 3)jarcsm 5xdx ; 4) J’de.
V6X + X? X
2. Bbluucnute onpegeneHHble MHTErpanbl
% 1 2 4,5
. X x-1
1) [@-sin2x)*dx; 2 dx ; 3) | ——dx
'([ '([ e?* '[ 3fox -1

3. Haihigute naowaan ¢uryp, OrpaHWYeHHbIX AMHUMAMW. B 3agauve (6) NpyM NOCTPOEHMM AUHUM

BOCI'IOJ'Ib3yV1Ter Ta6m4u,e171 BaXKHeMLWmnxX KpuBbIX B I'IO/'IFIpHOﬁ cucreme KoopauHar:

a) Xy=6, x+y-7=0; 6) p°=2C0S2¢.
. . X = 2+/2 cost, 2
4. Hanpute AAVHY Ay KPUBOW o<t<=r.
y = 2+/2sint, 3

5. BbluMCAUTb HECOBCTBEHHbIN UHTErpan nan yCtaHoBUTb €ro pacxogmnmocTb:

< 4
1) nge‘x dx .

) j- dx

6. OguH  pa3s OpoleHbl [ABe WUrpanbHble KOCTW. CnyyaiiHas BennunHa X -
CyMMa OYKOB,  BbIMABLWIMX Ha BepxHMX rpaHAx. CocTaBUTb pAg  pacnpeseneHus
OAHHOM  CNyyYallHOM  BENWNYUHDI, BblUMC/IUTL  €é maTematMyeckoe OXugaHve U
ancnepcuio.

7.0aH pAag  pacnpeaeneHns  AUCKPETHOM  ciyyYanHom

BE€/IMYMHDI X:



P 0,4 0,2 o
01 0,1

HailTu 3HayeHWe napameTpa «C». BbIYMCAUTb MaTeMaTUYECKOe  OXugaHue,
cpegHee  KBagpaTMYecKoe OTK/IOHeHMe C/yyYalHoW  BenuuuHbl X,  MocTpoutb  rpaduK
OYHKUMM  pacnpegenieHna UM MHOTOYrOJIbHWK — pacnpegeneHua. HallTM  BepoOATHOCTb  TOrO,
YTo  CcAyyaliHasa BesMuMHA X He NpeBocxXoauT 5.

8. CnyyaltHas BenmMuMHa X 3ajaHa cBoelt  ¢yHKuMen pacnpegeneHus

X
—e 2, x<I
2
F(x)= Yol
l—leT, x>1
2

HailTu nnoTHocTb pacnpegeneHusa. [MocTpouTb  rpaduknM  OYHKUMM UM NAOTHOCTU
pacnpegeneHus.  BblUMCAUTL MaTemaTMYecKoe OXWAaHWe W AMCrhepcuio.

9. CnyyailHaa BennumMHa X MNOAYMHEHA 3aKOHYy pacnpeeneHvMa  C  NJOTHOCTbIO:

0, x<0;
S(x)= % >0
(1+x7)

Halitu 3HauyeHWe napameTpa «a», OJYHKUMIO  pacnpefeneHus, onpeaenntb
MaTeMATMYECKOE  OXMWAaHMe, AOUCMEePCUI0 U BEPOATHOCTb TOro, 4YTO CAy4yaMHana
Be/MuMHa X nonagaeT B npomexkytok (0, 2).

10. laHa Tabnuua, 3ajdaloWa@n  3aKoOH pacnpedeneHua CUCTEMbl  CAyYalHbIX BeandnH (X,

Y):
_—

40 60
Yy 20
3 a 0
10 a
2 4a 2a

20 a




2a 5a

30 a
Hantu : napametp «a»; MaTemaTM4Yeckue  OXuiaHwua m,, m,y,;  Aucnepcum
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11. «O6paboTKa CTaTUCTMYECKMX AaHHbIX. MccnegoBaHne CTaTUCTUYECKUX 3aBUCUMMOCTEN»

[aH cTaTMCTUYecKUin pag, (UCXogHble 3HAYEHWUA BEUYMH)

X y X y X y X y X y
38,4 18,7 40,7 24 30,3 18 27,3 25,1 22 21
40,2 11,7 50,8 9 28,4 15,7 38 20,6 32 28,6
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 15,5
38,1 19,6 34,3 20,7 48,7 11,5 32,5 28 35,2 30,7
16,8 32,2 43,8 13 16,8 18,3 57,1 2,9 41,6 18,2
28,8 29,7 35,5 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 21,4 19,8 40,1 17,4 47 17,3
36,9 23,2 59,8 6,1 38,4 23 34,4 23,4 31,4 30,2
36,6 7,9 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30

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

55 11 31,2 24,2 37,9 32,6 43 20,2 27,6 18,5
16,2 25,2 51,2 14,2 30,6 21,5 23,5 14,6 36,8 10,7
49,7 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 27,4
35,7 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

1) Mo paHHbIM  OLEHWUTe reHepasibHble NAapamMeTpbl: HANAUTe cpegHee, ANcCnepcuto,
cpepHee KBagpaTUYHOE OTKIOHEHWNE, aCUMMETPULO, IKCLLECC, MOAY, MeAnaHy, KoapduumeHT BapmaLmm
ANA NpU3HakoB X nY.

2) To faHHbIM  MPOBECTM CTAaTUCTUYECKYIO MPOBEPKY CTaTUCTUYECKOM TMMNOTE3bI O
HOPMa/IbHOM pacnpeieneHnm U3MepPaemMoro NpM3HaKa no ciegyoWwmm KpUTepusam: a) Kputepumio
MnpcoHa Xz (ypoBeHb 3HaYMMOCTM NPUHATL paBHbiM 0.05)., 6) Kputeputo Konmoroposa-CmupHoBsa. B
Calyvae NPUHATMA TMNOoTE3bl 0 HOPMANbHOCTU pacnpeaeeHna HalTn JOBEpPUTEIbHbIE MHTEPBAbI ANA
MaTEMATMYECKOTO OXXMAAHMA N CPeAHEro KBaZpaTUYHOIo OTK/IOHEHMA NPY YPOBHE HagéxHocTh 0.95.



3) HaliT ncnpasieHHbI KOPPENALMOHHbIA MOMEHT U KO3PdULMEHT Koppenauuun. NposepuTb
rMnoTesy o He3aBUCUMOCTU NPM3HAKoB X UM Y  (YypOBEHb 3HAYMMOCTM NPUHATL paBHbIM 0.05).
Paccuntatb KOapPUUMEHTbI NHENHON perpeccn (X Ha Y uwam Y Ha  X). MpoBepuTb
3HAYMMOCTb YpaBHEHMA perpeccun. Haitu goseputenbHble MHTEPBabl gaa KoadpduuneHToB
KOppensaumm n AMHenHon perpeccum (Npu ypoBHe HagéxHocTu 0.95).

4) MocTpouTb None Koppensaumn BennumH X un Y. M Ha aTom ke rpaduke NoCTpoUTb ANHUIO
perpeccuu. [JaTb CMbICNOBYIO MHTEPNpEeTauunto KoadPUuMeHTOB ypaBHEHUA perpeccum. OLeHNUTb ero
NPUroAHOCTb ANA aHA/IMTUYECKMX PACHETOB.



IIpunioxenne 2

OueHovHbIe CpeACTBA /JIsl MPOBeAeHHUs POMEKYTOUHON aTTeCTAlNU

a) MnaHupyemble pe3ybTaTbl 06y4YeHUA M OLLEHOYHbIE CPEACTBA A4/1A NPOBeAeHUA NPOMEXKYTOUYHOM aTTecTauum:

CTPYKTYpPHbIN
aNeMeHT
KOMNeTeHU MU

MnaHvMpyemble pesyabTaTbl 0byyeHun

OueHouHble cpeacTsa

MNK-5 - cnoco6HOCTbIO UCNO0/1b30BaTb B NPAKTUUECKOM AeATEeNbHOCTU CNeLuannM3npoBaHHble 3HAaHUA PyHAAMEHTaIbHbIX pa3aenos GU3IMKKU, XMUMUK, BUoxmumun,

MmaTeMmaTUukKu gna ocsoeHun ¢M3MHECKMX, XUMUNYECKHUX, 6V|OXVIMIMIeCKMX, GMOTEXHOHOFMHECKVIX, MMKpOGMOﬂOqueCKMX, TenﬂO¢M3quCKMX npoueccos,

NPOUCXOAALLMX NPU NPOU3BOACTBE NPOAYKTOB MUTAHMA U3 PAacTUTE/IbHOIO CbipbA

3HaTtb

- OCHOBHbI€ NMOHATUA NHENHOMN
anrebpbl U aHAIMTUYECKOW reOMETPUM

- OCHOBHbI€ NON1I0XKeHUA
MaTeMaTn4yeCkoro aHasimsa,

- OCHOBHblE MOHATUA TEOPUU
BEPOATHOCTEN U MaTeMaTUYeCKOoM
CTAaTUCTUKK;

TeopeTuueckme BONpocbl ANA 3K3ameHa

N

10.
11.
12.

13.

MaTpuubl. JencTBuAa Hag maTpuuamm.

Onpeaenuteny matpuu, Ux cBoicTea (Ntobble ABa C AOK-BOM).

MwuHop, anrebpanyeckoe AOMNOJHEHWE. BbluMcieHWe onpeaenvTens pasfiodKeHWem Mo CTpoke (cTonbuy),
NOHM}KEHMEM NOpPALKaA.

ObpaTHasa maTpuLa, TEOPEMA O CyLLEeCTBOBAHUU U e4MHCTBEHHOCTM 0BpaTHOM MaTpumLbl (LOK-BO).
dnemeHTapHble NpeobpasoBaHWA MaTpuL. IKBMBAZEHTHble MATpUubl. PaHr matpuubl. CBOMCTBa paHra.
Teopema 0 paHrax aKBMBasIEHTHbIX MaTpuy, (6e3 AoK-Ba).

CTyneHyaTas maTtpuua. Teopema o paHre CTyneH4aTon maTpumubl (40K-BO).

CucTeMbl NMHEWHBIX anrebpanuyecknx  ypasHeHui (C/NIAY) (onpepeneHus: COBMECTHOW, HECOBMECTHOWM
CNAY, pewenua C/1AY). Ycnosua coemectHocTu C/1AY.

MaTpuyHas 3anucb C/1AY. Pewerune C/1AY ¢ nomolubio ob6paTHOM mMaTpuLbl.

dopmynbl Kpamepa (BbiBOA).

OnpegeneHHble n HeonpegeneHHoble C/IAY. MeTtog, lMNaycca.

OpHopogHble C/1AY. dyHAaMeHTanbHaA CMCTEMA PeLLEeHUN.

BekTopbl. JIMHEWHble onepauuMn Hag, BeKkTopamu. KoanuvHeapHble M KOMMAAHapHble BeKTopbl. [leneHue
OTpe3Ka B LaHHOM OTHOLLEHUM.

CranspHoe NpousBeAeHMe BEKTOPOB, €ro CBOMCTBA. YroN Mexay BeKTopamu. Ycnosue nepneHamKynsapHoOCTH

ABYX BeKTOpOB. [TpoeKuuna sektopa ad Ha BEKTOp b . MexaHuyeckuii cmbicn CKanAapHoro npounsseneHuA.




CTPYKTYpPHbIN
aNemeHT
KomneTeHuun

MnaHupyemblie pesynbTaTbl 06y4YeHUs

OueHo4Hble cpeacTsa

14.
15.

16.
17.

18.

19.
20.
21.
22.

23.
24,

25.
26.
27.

28.
29.
30.
31.
32.

33.

34.
35.

36.
37.

CKanspHoe npousBeaeHue B Hasuce i, ], k (BbIBOA).

BekTopHOE npov3BeaeHMe BEKTOPOB, €ro CBOMCTBA. [@OMETPUUECKUIA U MEXaHUYECKUI CMbIC/1 BEKTOPHOTO
npousseaeHusn. Yc/10BME KONMHEApPHOCTU BYX BEKTOPOB.

BekTopHOoe npousBeaeHue B 6asuce i, ], k (sbiBOA).

CmellaHHOE Npov3BeaeHNE BEKTOPOB, Ero CBOMCTBA. [eOMETPUYECKMIA CMbIC/T CMELLAHHOTO NPOU3BeAEHWS.
Ycnosre KOMMNAAHAPHOCTM TPEX BEKTOPOB.

CmewaHHoe npoussegeHue B 6asuce i, j, K (Bbisog).

YpaBHeHMe npaMoi Ha nnockocTn. Cnocobbl 3agaHnA. OCHOBHbIE 3a4a4Mu.

YpaBHeHMe NJI0CKOCTM B NpocTpaHcTBe. Cnocobbl 3agaHna. OCHOBHblE 3a4auu.

YpaBHeHMe npaMoit B NpocTpaHcTBe. Mpamasn U NAOCKOCTb B NpocTpaHcTee. OCHOBHbIE 3a434M.
®yHKLMA. Cnocobbl 3aaaHuA. O6nacTb onpeaeneHna. OCHOBHble 3ieMeHTapHble GYHKLMK, X CBOMCTBA,
rpadpuKku.

Mpepen yHKUUK B TouKe. Mpegen GyHKUMN B BECKOHEYHOCTU. OAHOCTOPOHHUE Npesensl.

BeckoHe4yHO masnble 1 6eckoHeuYHo 6onblune GyHKLMK, CBA3b MexXay HUMK. CBoMcTBa H€CKOHEYHO MasbIx
bYHKUMINA.

Teopembl 0 Npegenax. PackpbiTue HeonpeaeneHHOCTEN.

3ameyvaTenibHble Npeaensl.

CpaBHeHWe HeCcKOHEeYHO Manbix GYHKLMIA. DKBMBANEHTHblE HECKOHEYHO Masible GYHKLMMN U OCHOBHbIE
Teopembl 0 HUX. MpUMEHEHUE K BbIMUCNEHUIO NPEaEeNOoB.

HenpepbiBHOCTb GYHKLMM B TOUKE. TOUKM pa3pbiBa U UX KnaccuduKkaums.

OcHOBHble TeOpeMbl 0 HemnpepbIBHbIX GYHKLMAX. CBONCTBA GYHKLMIN HENPEPbLIBHbIX HA OTpe3Ke.
Mpoun3soaHaa GyHKLMM, ee reoMeTpUYecKuii n GU3NYECKUni CMbICA.

YpaBHeHUA KacaTeNbHOM M HOpManu K Kpusoi. nddepeHumpyemoctb GyHKLMM B TOUKE.

Mpown3BoAHas CyMMbl, Pa3HOCTU, NPOU3BeAEeHUA, YacTHOTO GyHKLMIA. NPon3BOAHAs CAOXKHOW M 0b6paTHOM
OYHKUNIA.

OnddepeHunpoBaHne HEABHbIX M NapamMeTPUYECcKM 3a4aHHbIX GyHKUNUIA. Jlorapudmmyeckoe
anddepeHumpoBaHue.

Mpon3BoaHbIe BbICLIMX NOPALKOB.

OnddepeHumnan pyHKuMnN. FTeomeTpryeckunin cmbicn guddepeHumnana. OCHOBHblE TEOPEMbI O
andodepeHumanax.

MpumeHeHne guddepeHumana K NPUBGAUKEHHbBIM BbIYUCNEHUAM.

OcHoBHble Teopembl guddepeHuManbHOro ucuncneHuns: Poans, Narpaxxa u Koww.




CTPYKTYpPHbIN

3/1eMeHT MnaHMpyemble pesynbTaTbl 0byvyeHuA OueHouHble cpeacTBa
KomneTeHumun

38. Mpaswuno Jlonutans.

39. YcnoBMA MOHOTOHHOCTM GYHKUMI. IKCTpemymMbl GyHKUMIA. Heobxoanmoe 1 foCTaTOMHOE YCNoBUSA
3KcTpemyma QyHKLUN.

40. Hanbonbliee n HaMmeHbLLee 3HAYeHUA GYHKLMM Ha OTpesKe.

41. BbinyKkNocCTb rpaduka ¢yHKUMKM. Toukmn nepernba. Heobxoanmoe n goctaTouHOE YyCA0BUA TOYEK Nepernba.

42. AcumnToTbl rpaduka GyHKLMK.

43. Nepsoobpa3Han. HeonpegeneHHbIN MHTErpan n ero CBoMcTea. Tabmua OCHOBHbIX MHTErPasnos.

44. OCHOBHble MEeTOAbl MHTErPUPOBAHUA: 3aMeHa NepeMeHHON U MHTEFPUPOBAHME MO YACTAM.

45. WNHTerpMpoBaHue paLyMoHaibHbIX GYHKUMIA.

46. WHTerpnpoBaHMe TPUTOHOMETPUYECKUX PYHKUMNA.

47. WHTerpnpoBaHMe MppPaLMOHaNbHbIX PYHKUMNA.

48. OnpeaeneHHbI UHTErpan Kak npegen MHTerpasbHOM CyMMbl, ero CBOMCTBA.

49. dopmyna HoloToHa — JlelibHMLa. OCHOBHbIE CBOMCTBA ONpeAeneHHOro MHTerpana.

50. BbluMcneHWe onpeaenieHHoro UWHTerpana (3ameHa MNepPeMeHHON, WHTerpMpoBaHMe MO YacTam).
MHTerpMpoBaHue YeTHbIX U HEeYETHbIX PYHKLUIN B CUMMETPUYHBIX Npeaenax.

51. HecobcTBeHHble MHTerpanbl.

52. FeomeTpuueckune n dmsnyeckme NPUIOKEHUA ONpeaeIeHHOro NHTerpana.

53. OCHOBHble NOHATUA TEOPUM BEPOATHOCTEN: UCNbITaHNE, COBbITUE, BEPOATHOCTL COBLITUA.

54. [enctBuA Hag cobbiTuamn. Anrebpa cobbITUiA.

55. Teopembl CNOXKEHMA N YMHOXKEHUA BEPOATHOCTEN.

56. ®opmyna nonHoi BepoaTHocTn. Popmyna belieca.

57. NocnenoBaTenbHOCTb HE3aBUCUMMBbIX UCNbITaHUI. Popmyna bepHynnu.

58. CnyuyaliHble BEIMYUHDI, UX BUAbI.

59. Pap pacnpepeneHuna. PyHKUMA pacnpeseneHuns, ee cBoncTea. [N0THOCTb pacnpeaeneHns, CBOMCTBA.

60. Yncnosble XapaKTEPUCTUKM CAYYaAMHbIX BEAWYMH: MATEMATUYECKOE OXWAAHWe, Aucnepcusa, cpejHee
KBaZpaTUYeCcKoe OTKNOHEHUe.

61. HopmanbHbI 3aKOH pacnpeseneHns ciydaiiHo BEANYMHBI.

62. CucTembl CAyyYalHbIX BeAMYMH. 3aKOH pacnpegeneHua. YUcnoBble XapaKTEPUCTUKU CUCTEMbI CAYYanHbIX
BE/IMYMH. 3aBUCMMOCTb CIy4aMHbIX BEJINYUH.

YmeTb - pacno3HaBaTb BO3MOXHOCTb

dHa/IMTUYECKOTIO peLlleHnA 3a4a4u,

lMpumepHbie npakmuyeckue 3a0aHuUsA 018 3K3ameHa:




CTPYKTYpPHbIN
aNemeHT
KomneTeHuun

MnaHupyemblie pesynbTaTbl 06y4YeHUs

OueHo4Hble cpeacTsa

- camocToATeIbHO pa3spaboTaTb
aNropuUTM peLleHmn 3a4a4un,

- KOPPEKTHO 060CHOBbLIBATb
HeobXoAMMOCTb NPeaNOKEHHOro
MeToAa peLleHnsa 3a4a4n,

- NpeaNoXKnTb Hanbonee
apdeKTUBHOE pelleHue,

- YMeTb WMCNo/Ab30BaTb MNPUKNAAHbIE
nporpaMmmHbie NPOAYKTbI.

10.

11.

a)

12.

X—4y -2z =-3,
3X+y+1z=5,
3X-5y—-6z=-7.

PewnTb cuctemy nnHelHbIX anrebpanyecknx ypaBHeHUM

X+y+z2=0,
PewnTb cuctemy nnHelHbIX anrebpanyecknx ypaBHeHUM 2x—-y—-2=0,
3X+4y+z=0.

HanucaTtb ypaBHeHMe NPAMON , NPOXO4ALLEN Yepes TOUKY M(l,Z) napannenbHoi npamon
5x+2y+20=0.

Beraucauth a-b u ax 5 ,ecd A = (1,1,1), 6 = (0,2,1)
Hanucats ypasrenue npamoii AB , eciu A(— 1,2), B(Z,—l)

Hanucath ypaBHeHHeE TIpAMOiL, npoxoasmieit uepes Touxy M (1,0) napajuieJIbHOM NpsAMOii =2 .

Ioka3aTh, uTo HpsMble 2X — Y- 20=0u —Xx-— 2y —3=0 nepnenmukynspHsL

2x-y+4=0, —4x+2y-10=0

HOKaSaTb, YTO MIpsAMbBIC napaJiie/IbHbI.

Hanwmcats ypaBHeHHe IIPSIMOIi, OTCEKaIOIIel Ha OCSIX KOOPJMHAT OTpe3ku 2 U 3.
Hanucath ypaBHeHHe TIpAMOit, npoxossmeit uepes Touxy M (— 2,3) NEPIEHIUKYIISPHO MPSIMOU
X+2y+20=0.

Bbluncnute npegensl:

. 14+4x-x* . -arcsi J2x—1-
lim 2 4;6) m 3x-arcsin fx 28) Tim 2x-1 ﬁ'
x> X 4+ 3X° + 2X x-0 COS X — COS "~ X x-3 x—3

x=ctg2t,

Haii dy vy _ 4x—x2
anante ——  ana dyHkumiiza) y=e€ . 6) ]
dx y = In(sin 2t).




CTPYKTYpPHbIN
aNemeHT
KomneTeHuun

MnaHupyemblie pesynbTaTbl 06y4YeHUs

OueHo4Hble cpeacTsa

13. Haiin skctpemym (yskmmm 1 Touxn nepernba Y = X* —4x% —48x* +6x—9

14. Hal'Ty HeonpeaenéHHbIN  UHTerpan:

V20

'! \/x2+5'

15. BbluncanTb onpeaeneHHbl MHTerpan

a)jsin3x-c055xdx,6) f 1-cosx L) J.(2x+5)~exdx.
(x—=sinx)?

xdx

1
16. BbluncanTb onpeseneHHbl MHTerpan J'4x .arcsin xdx -
0

2
17. HaiftTu  nnowaab durypsl, orpaHudenHol aunuamu: X =4, Y7 =4X.

18. Mpwu pgocTtaBKe ¢ 3aBoga Ha 6a3y 1000 pagnonpuemHUKoB, y 55 BbIlWaM M3 cTPOs Namnbl. HaliT BEpOATHOCTb

TOr0, YTO B3ATbIM HayAauy NPUEMHUK ByaeT UCNPABHbIM.

19. MAaTHaAuaTb 3K3aMeHaLNOHHbIX 6unetos cogeprkaT no 2 BOMNPOCa, KOTOpble He NOBTOPAIOTCA,

3K33MEHyIOU.LMl>‘ICﬂ 3HaeT To/bKOo 25 Bonpocos. Hantn BE€POATHOCTb TOro, YTO 3K3aMeH 6y,Cl,eT COaH, echn Ana atoro

AOCTAaTO4YHO OTBETUTb Ha ABa BOMPOCa O04HOro 6bunerta.

20. anHMMaeM BEPOATHOCTU POXKAEHNA MAa/IbYUKA U AE€BOYKUN PABHbIMMU. Hantun BE€POATHOCTb TOrO, YTO Cpeaun 10

HOBOPOXAOEHHDbIX 6 OKaXyTCA maZibYnUKamMmmn.

21. laH 3aKOH pacnpeaeneHns AUCKPETHOMN CyYaiiHON BeAUYUHDI:

110 | 120 | 130 | 140 | 150

01|02 |03 |02 |02

BbIYUC/IUTb €€ MmaTeMaTU4eCKoe OXXnagaHue,

Ancnepcuio n cpegHee KBaapaTtn4eCkoe OTK/IOHeHUe.




CTPYKTYpPHbIN
aNemeHT
KomneTeHuun

MnaHupyemblie pesynbTaTbl 06y4YeHUs

OueHo4Hble cpeacTsa

22. laHa dyHKUMA pacnpenesieHns HenpepbiBHOW Cy4anHOM BEUUYNHDBI X

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

HalTu nnoTtHocTb pacnpegenenusn f(x), noctpoutsb ee rpadmk, BEPOATHOCTb NONAAAHUA B 3a4aHHbIN

untepsan [0,5; 2], Mx, Dx, Ox.

23. 3apaHo pacnpeneneHue BepoATHOCTEN AUCKPETHOM ABYMEPHOM Cy4aHOM BENNYMHDI:

Y\ X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03

HaiiTu 3aKoHbI pacnpeaeneHna coCcTaBAoLWmX, KoaddULMEHT Koppenaunm

24. No BbI6OpKe Npy 3agaHHOM yposHe 3Haunmoctn oL = 0,05 nposeputsb no kputepuio NMupcoHa runotesy o

HOpManbHOM pacnpegeneHmnmn reHepaanoﬁ COBOKYMHOCTU. B cnyyae NpMHATUA rTMNoTe3bl 0 HOPMaNbHOM
pacnpeneneHnn HalTn AoBepuUTeNibHble NHTEPBasibl ANA MAaTEMATUYECKOIro OXXMNdaHna d W cpeaHero

KBaZpaTUYECKOro OTKIOHEHNA G MpU YPOBHE HAJEXHOCTN Y = 1-a

X. 4 7 10 13 16 19 22 25




CTPYKTYpPHbIN

3N1eMeHT MnaHMpyemble pesynbTaTbl 0byvyeHuA OueHouHble cpeacTBa
KoMneTeHLunmn
n. 6 11 14 22 20 13 9 5
I
25. M3 HOpMa/ibHOW reHepasnbHOM COBOKYMHOCTM M3BNeYeHa Bbibopka obbema 1= 15.
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
Tpebyertcs npu yposHe 3Haunmoctm ¢ = 0,05 nposeputs Hynesyto runotesy H, : 0% =’ =55, npuHas 8
KauecTBe KOHKypupylowweii runoTesbi: a) H, : o? #55, 6) H, : o?>55 um H, :o? <55 B 3aBUCMMOCTM OT
NoJly4YeHHOTro 3HaYeHuA o’.
Bnapgetb - NpUemamMmu aHaIMTUYECKOro 1 MpumepHbie NpuKnadHele 3a0a4u U 3a0aHUA

- HaBblKamu

YNCNEHHOTO peLlleHnA NPUKNAAHbIX
3ajau,

WHTepnpeTUpoBaTb

noJsly4yeHHble pe3ynbTaThl,

- meTogamm o6paboTkm
MHPOPMaLMN C UCNONb30BAHUEM
NPUKNALHbIX NPOrPaMMHbIX CPeaCTB
NPUKNAAHbIX 33434, M

- cnocobamu oL.eHMBaAHMSA
3HAYMMOCTM U NPaAKTUYECKOW
NPUrogHOCTU NOJTyYEHHbIX
pe3ynbTaTos;

3agaua 1. 3aBMCMMOCTb NYTW OT BPEMEHM NPU NPAMOANHERHOM ABUXEHUM TOUKU 334aeTCa ypaBHEHUEM
s=—t>+2t?—3,rpe S —nytbem a t — Bpema B c. BbIUUCAUTE €€ CKOPOCTb 1 YCKOPEHNE B MOMEHT
spemenn t=4cC.

3apaHue 2. CocTaBbTe afroOPUTM UCCAEA0BAHUA Ha SKCTPEMYM GYHKLMM HECKONbKUX NepemMeHHbIX

3apaHue 3. [NoarotoBbTe oTBETLI Ha Bonpockl K U3 N2 6: YTO 3HaUYMT OLLeHUTb reHepasibHble napameTpbl No
BblbopKe? ChopmynumpyiiTe onpeseneHne Toue4HoM oLeHKN. Onpeaennte CMeLeHHble U HECMELLLEHHbIE,
addeKTUBHbIE N HEaDDEKTUBHbIE, COCTOATENbHbIE U HECOCTOATE/IbHbIE OLEHKWN reHepasbHbIX NapaMeTpos.
MpounntocTpupyinTe onpeseneHns reoMmeTpuyeckmn. 3anmwnTe pacyetHble GopmMyabl A58 CrPYNNMPOBAHHBIX U

HEeCTPYNNMPOBaHHbIX JaHHbIX: BbIBOPOUHOrO cpegHero X  (yKakuTe ero BepoATHOCTHbIN CMbICA); BbIBOPOUHOI
avcnepcum Dg. KaK oLeHWUTb MaTemaTUyecKoe OXKuaaHue no BbiIbopoyHoi cpeaHein? OueHUTe AMCNepcuto no
ucnpasaeHHol gucnepcnn. Kaknmm ABASIOTCA TOUYEUHbIE OLLEHKM MaTEMaTUHYECKOTO OXUAAHNA, AUCIEPCUN 1
cpeaHero KBaApaTUYHOTO OTKJIOHEHMWA: CMELLEHHbIMU UK HET, 3GOEKTUBHBIMU UAN HEIDPEKTUBHBIMM,




CTPYKTYpPHbIN
aNemeHT
KomneTeHuun

MnaHupyemblie pesynbTaTbl 06y4YeHUs

OueHo4Hble cpeacTsa

COCTOATENIbHBIMW NN HECOCTOATENbHBLIMMU?

3apava 4. [1na n3yvyeHna KoAIM4YeCcTBEHHOro NpM3HaKka X wus3 reHepaanoﬁ COBOKYMHOCTH n3BneveHa BbI60pKa

X 0+, X, obvema I, umerowan gaHHoe craTucTYeckoe pacnpeseneHue.

1). MNocTpoiTe NOAUIOH YacToT.
2). MocTpoiiTe amnmpuyeckyto GyHKUMIO pacnpeseneHus.
3). MocTpoiiTe rMcTorpammy OTHOCUTE/IbHbIX YacToT.

4). Haigute BbibopoyHOoe cpegHee X , BbIBOPOUHYIO AUCNepcuio DB, BblbOpoYHOe cpeaHee

2
KBagpaTnyeckoe OTK/IOHeHue Gs , NCNpaB/IeHHYIO gucnepcuto S MU ncnpasneHHoe cpegHee KBagpatnyeckoe

OTKNOHeHune S.

5). Mpu gaHHOM ypoBHE 3HaYMMOCTM Ol mpoBepbTe No KpUtepuio NpcoHa runoTesy o HopMasibHOM
pacnpegeneHumn reHepasibHON COBOKYMHOCTY.

6) B cnyvyae NnpuvHATUA rMnoTe3bl O HOPMAAbHOM pacnpeseneHnm Haﬁ,u,me aAoseputenbHble MHTEPBaAbl
ONA MaTEeMaTUYECKOro OXMaaHna d W cpeaHero KBagpaTuyeckoro oTkNoHeHUa O nNpu JaHHOM ypOoBHe

HafexHocTn Y = 1-o.( Npunats o0 = 0,01).

X. 9 13 17 21 25 29 33 37

n 5 10 19 23 25 19 12 7

MK-16- cnoco6HOCTbIO NNaHUPOBaTb U NPOBOAUTL GU3MUECKME U XMMUUYECKME SKCNEPUMEHTbI, MPOBOAUTb 06paboTKy UX pe3ynbTaToB U OL,eHUBATb

norpeLwHoCTH, BblABUraTb rMNOTE3bl U YCTAHAB/INBATb rPAHULbl UX NTPUMEHEHUA, NTPUMEHATb METOAbl MaTeEMATUYECKOro aHa/iM3a U moge/sImpoBaHuaA,




CTPYKTYpPHbIN
aNemeHT
KomneTeHuun

MnaHupyemblie pesynbTaTbl 06y4YeHUs

OueHo4Hble cpeacTsa

TeopeTuyeCKoro n axcnepmmeHTaZIibHOro uccnegoBaHuAa

3HaTb - OCHOBHbI€ METO/IbI CTATHCTHYECKOH 1. NpeameT maTemMaTU4YeCcKoW CTaTUCTMKK. MeHepasibHas COBOKYMHOCTb M Bbi6OpKa. BapnaunoHHbIi pag,
00paboTKH IKCIEPUMEHTAIBHBIX
IAHHBIX, 2. MonuroH. M’mctorpamma. IMnupudeckas GyHKUMA pacnpeaeseHus.
3. CTaTUCTUYECKME OLEHKM NapameTpoB pacnpeaeneHns reHepanbHoi COBOKYNHOCTM Mo BblbopKe
- METO/IbI MJIAHHPOBAHUS
KcnepumenTa, 4. VHTepBabHble OLLEHKM NapaMeTpoB pacnpee/eHns reHepanbHoii COBOKYMHOCTU NO BbIGOPKE
- METO/IMKY NPOBEPKHU CTATUCTHIECKUX 5. 06wwas cxema NPOBEPKM NapaMeTPUYECKOW CTaTUCTUYECKOM rMMOTesbI.
runores,
6. HenapameTpuyeckue cTat. runoTesbl. Kputepuin cornacus. Kputepuit MupcoHa u Kputepuii
- METOAbI aHa/u3a CTATUCTHYCCKHUX Konmoroposa-CmupHOBa 418 NPOBEPKM rMNOTE3bl O BUAE pacnpefeneHna sKCNepUMeEHTaIbHbIX aHHbIX.
JAHHBIX
7. KoppensunoHHbI aHanms. IMNMpUYecKnini KoappuumneHT Koppenaumu.
8. HaxoxkpeHue ypaBHeHUs MHEeHON perpeccMm MeToAoM HavMeHbLUIMX KBagpaTos.
9. OueHKa KayecTsa ypaBHeHWA Perpeccumn n ero MHTepnpeTaums
10. Anroputm nogbopa ¢yHKUMM (NNOTHOCTM) pacnpedesieHus BblIGOPOYHbLIX AaHHbLIX, HAa OCHOBE aHa/iM3a
BbIGOPKM N ee XapaKTepUCTHK.
YMeTb - OLLeHMBATb NOrPELWHOCTb CTaTUCTUYECKMX

JaHHbIX,

- BbIYUC/NIATb TOYEYHble OUEHKN OTAE/IbHbIX

napameTpoB 3KCNEPUMEHTAQ,

- HAXOAWUTb MHTEPBa/IbHbIE OLEHKM
TpebyemMbIx MapameTpos,

- OUeHnBaTb 3aBUCUMOCTb MeXay

MpumepHsbie npakmuYecKue 3a0aHUA U 3a0a4u

3apgaHue 1. Y10 BMAET HA MHTEPBA/IbHYIO OLIEHKY NMapamMeTpa (MaTeMaTUYecKoro oXxungaHums,
ancnecum, cpeHero KBagpaTnyeck Haitn metogom MOMEHTOB NapameTpbl pacnpegenerus MyaccoHa
No A@HHbIM  NpeacTaBieHHbIM B Tabauue

Xi 0 1 2 3 4 5 6 7




CTPYKTYpPHbIN
aNemeHT
KomneTeHuun

MnaHupyemblie pesynbTaTbl 06y4YeHUs

OueHo4Hble cpeacTsa

pasNNYHbIMUK GAKTOPAMM SKCMEPUMEHTA

n; 10 8 6 5 4 3 3 1

3apgaua 2. NMponsBoaMTENIN HOBOMO BUAA aCNUpPMHA YTBEPIKAAIOT, YTO OH CHMMAET ro/IoBHYto 60/b 3a 30
MUHYT. CnyyaiHas BbibopKa 121 yesnoBeKa, cTpagatowmx roioBHbIMM 601aMKM, NOKa3ana, YTo HOBbIN
TUMN acCNUPUHA CHUMAET ro/I0BHY0 60/1b 32 28,6 MUHYT NpU CpeaHEM KBaZAPaTUYECKOM OTK/IOHEeHUN 4,2
MUHYTbI. [poBepbTe Ha ypoBHE 3HaYMMocTK a = 0,05 cnpaBegAMBOCTb 'YTBEPKAEHMA NPOU3BOAUTENEN
acnmMpuHa O TOM, YTO 3TO IEKAPCTBO U3/1IEYMBAET rONI0BHYIO 60/1b 33 30 MUHYT.

3apaua 3. poBepuTb Ha ypoBHE 3HauyMmocTn a=0,05 rmnoTesy 0 HOPManbHOM  pacnpeeneHnmn
reHepasibHOM COBOKYMHOCTU X, UCNONb3ys Kputepuit NMUpcoHa, no gaHHbIM BbIOOPKMK

m; 3 15 11 7 4

—~ 4 9 | 15 9 5

3apgaua 4. KoppenaumnmoHHO-perpeccMoHHbIn aHanms. M3ydaertca 3aBUCMMOCTb 06bemMa Npoaak
Y(Tbic.py6.) OT nnoWaAM Toprosoro 3ana X (m?)

Onpeaenntb Ko3pPULMEHTbI ypaBHEHUA NAPHON IMHENHON perpeccuu, BbinnucaTb ypaBHEHME,
noATBEPAUTb €ro 3HAYMMOCTb B LIeSIOM M OT/IMYME OT HYNIA KaXKA0ro U3 Ko3adPULMEHTOB NpU ypoBHE
3HaumMmocTu a=0,05. Onpenenntb: KO3GOULMEHT KOPPENALUK MeXAY NnepemeHHbIMU X 1 Y;
3Ha4YeHMe 1 CMbIC/ KO3bOULMEHTa AeTePMUHALUKN; CMbICA KO3DPULIMEHTOB YPaBHEHUA perpeccuu;
NPOrHo3Hoe 3HayeHue pesynbTaTa npu  X=45; aucnepcuio ownbKKM moaenu.




CTPYKTYpPHbIN
aNemeHT
KomneTeHuun

MnaHMpyemble pesyabTaTtbl 0byyeHun

OueHo4Hble cpeacTsa

BbIBO4 UTOIOB

Pe«?peCCUOHHGﬁ cmamucmuka

MHO®ecTBeHHbIM R 0,72
R-kBagpart 0,52
HopMupoBaHHDbIN R-
KBagpart 0,46
CraHgapTHaa owmnbra 10,45
HabnwoaeHuna 10,00
LOMCnepcuoHHbIn aHanus
3Hauu-
df SS MS F mocmeo F
Perpeccua 1 945,881 945,881 8,656 0,019
Ocratok 8 874,219 109,277
Toro 9 1820,100
CmaHdapm t-
Koagppu HaA cmamuc P- HuxcHue BepxHue
yueHmsl owubka muka  3HaueHue  95% 95%
Y-nepeceyeHne 6,819 4,803 0,001 17,027 48,477
X 0,192 2,942 0,015 0,122 1,010




CTPYKTYpPHbIN
3IeMeHT MnaHupyemble pesynbTaTbl 0byyeHuUn OugeHouHble cpeacTea
KomneTteHunm
Bnapgetb - MATEMATHYECKUM aNmapaToM H

HABBIKAMH €0 HCII0/Ib30BAHMS IsI IIpuMepHbIe NPAaKTUYECKHUE 3aJaHUS U 3a4a4U
ONHCAHMS IKCIIEPHMEHTAILHOTO 3adaya 1 HaliTu MeToA0M MOMEHTOB MapameTpbl  HOPMA/IbHOTO pacnpeseneHus no 4aHHbIM,
HCCJIeOBAHMS npeAacTaBneHHbIM B Tabamue
- HABLIKAMH M METOAMKAMH 00001 eHUS Xi 0.3 0.5 0.7 0.9 1.1 1.3 1.5 1.7 1.9 2.2 2.3
Pe3yJabTaTOB IKCIEPUMEHTAILHOM
AeSITeIHOCTH, ni 6 9 26 25 30 26 21 24 20 8 5

- CIoco0aMHu OLlEeHUBAHUS 3HAYMMOCTH U
NPAKTHYECKOI NMPUTOIHOCTH
TOJy4eHHbBIX Pe3yIbTATOB. 3agaya 2. [TocTpoUTh MHTEPBAIBHYIO OLICHKY MAaTeMAaTHUECKOTO OKUAAHUS CITy4alHON BeIMUUHBI X, €Clu
M3BECTHO, YTO CpeHss apudMeTniyecKkas BBIOOPKU BBIOOPOUHAsS AUCTICPCHS 0,05 06beM BeIOOpKH 5(). IIpHHATSH
ypoBeHb 3Haunmoctu 0,05.

3apaua 3. MNpeanonoxKmm, 4To cpeaHasa AnrMHa 15 nuHeek, cayvyaiHo BbIGPAHHbIX B MarasmMHe KaHLEeaspcKmx
npuHagnexkHocten, coctasmaa 20,04 cm npu cpefHeM KBagpaTudeckom oTKAoHeHun 0,015 cm. Morkem an mbl
CYMTaTb, YTO CPEeAHAS ANHA IMHEEK, NPOAAIOLLMNXCA B MarasuHe, pasHa 20 CM, I MOMKHO YTBEPKAATb, YTO UX

AnnHa 6oablue 20 cm? (o = 0,05).

3apaua 4. M3 napTtmm fo6bbITbiX a/IMa30B ciyYaiiHbiM 06pa3om oTpaboTaHbl 6 3K3eMnNAPOB. BbibopoYHbI
CpefHuWI BEC U CTAaHAAPTHOE OTKNIOHEHME MX OKa3anncb paBHbimmM 0,53 Kapata n 0,0559 KapaTa COOTBECTBEHHO.
MpoBepbTe Hy/IeBYHO TMMNOTE3y 0 TOM, YTO CPpeaHUI BeC afiMasa paseH 0,5 KapaTa Npu anbTepPHAaTUBHOW TMMNoTe3e O
TOM, 4TO OH 6onbue 0,5 KapaTa. YpoBeHb 3HAYMMOCTU NPUHATL paBHbim 0,05.

3apaua 5. MimetoTcs AaHHble 0 pe3ynbTaTax NPOBepPKM KayecTsa AeTanei:

MapTtua getanei O6bem naptumn | CpegHAs NPOYHOCTb Oucnepcus




CTPYKTYpPHbIN

aNemMeHT MnaHupyemblie pesynbTaTbl 06y4YeHUs OueHo4Hble cpeacTsa
KomneTeHuunmn
[0 nameHeHna TexHonornm 100 40 250
M3roToBAEHMUA
[Mocne nsmeHeHMs TeEXHO1I0TMK 100 44 150
M3roToBAEHUSA

o 2

ABnAeTca NM NoBblWeHWe NPoYHOCTM aeTtaneit ¢ 40 fo 44 Kr/cm” CyLLeCTBEHHbIMM HACTOJ/IbKO, YTO €ro MOMKHO
CYMTaTb CNeACTBUEM U3MEHEHUA TEXHONOTUW, UK Ke 3TO pe3ynbTaT CAyyvaliHoM Konebnemoctn nokasaTtenew, u
No3TOMY U3MEHEHWNE TEXHONOTUN HeNb3s cunTaTb adpdeKkTuBHbIM? (ot =0,05).




0) Ilopsinox mpoBeneHHsI MPOMEKYTOYHON aTTeCTALMH, MOKA3aTeJIH U KpPUTepHHU
OLICHUBAHMS:

[TpomesxyTouHast aTTecTanys Mo AucHuIUInHE «MaremMaTukay BKIIIOYAaeT TEOPETHUCCKHE
BOIIPOCHI, TIO3BOJIAIONINE OLEHUTh YPOBEHb YCBOCHHUS OOYUAIONIMMUCS 3HAHUH, M TIPAKTUYECKUE
3a71aHusl, BBISBISIOIINE CTETIEHb C(OOPMUPOBAHHOCTU YMEHUH M BJIaJJeHUH, TPOBOAUTCS B (hopme
sk3ameHa (1 u 2 cemecTpsl).

DK3aMeH 0 JaHHOW JUCHUILIMHE MPOBOAUTCSA B YCTHOH (OpME MO 3K3aMEHAIIMOHHBIM
OouneraM, KaXIbli M3 KOTOPHIX BKIIOYAET 2 TEOPETUYECKHX BOMPOCA M JIBA MPAKTUYECKUX
3a7aHusl.

Iloxkazarenu u KPUTECPHUHU ONCHUBAHHUSA IK3aMEHA:

— Ha OLEHKY «OTJHYHO» — OOydYaloluiCs JIeMOHCTPUPYET BBICOKHI YpOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEeMaTH4eCKoe M TIyOOKOe 3HaHUE
yuyeOHOro MaTepuaina, CBOOOIHO BBIMOJHSIET MPAKTHYECKHE 3aJaHusi, CBOOOJHO ONEpUpYeT
3HAHUSIMHU, YMEHUSIMU, TPUMEHSET UX B CUTYallUsIX MOBBIIIICHHOM CII0KHOCTH.

— Ha OIEHKY «XOpolo» — oOydJaroluiica JIeMOHCTPUPYET CpEIHUN YpOBEHb
C()OPMHUPOBAHHOCTU KOMIICTEHLUI: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAYUTEJIbHbIE OIIMOKU, HETOUHOCTH, 3aTPYAHEHUS [IPU aHAJTUTUYECKUX ONEpaLlUsX, IEPEHOCE
3HAHWW U YMEHUI Ha HOBBIEC, HECTAaHIAPTHBIC CUTYaLUH.

— Ha OLEHKY «YdOBJIETBOPHMTEJIbHO» — OOYy4YaroLUiics AEMOHCTPUPYET IOPOTOBBII
YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMI: B X0JI€ KOHTPOJIBHBIX MEPOIPHUATHI JOMYCKAIOTCS
OLIMOKM, MPOSBISIETCS OTCYTCTBHE OTAENbHBIX 3HAHUM, YMEHMH, HaBBIKOB, OOydaromuiucs
WCIIBITBIBACT 3HAUYMTENIBHBIC 3aTPYJHEHUs IIPU ONEPUPOBAHMM 3HAHUSAMU M YMEHUSMH IIPU HUX
IIEPEHOCE HA HOBBIE CUTYALINH.

— Ha OLEHKY «HeyAOBJIeTBOPUTEJbHO»— OOYUalOIIMNCA JEMOHCTPHPYET 3HAHUS He
6omnee 20% TeopeTuuecKkoro Marepuaa, T0myCcKaeT CyIIeCTBEHHbIE OIMOKH, HE MOXKET IMOKa3aTh
MHTEJUIEKTyaJIbHbIE HAaBBIKM PELICHUs MPOCTHIX 3a]ad MM HE MOXKET M0Ka3aTh 3HAHUS Jake Ha
YpOBHE BOCTIPOU3BEJCHUS U 00BbICHEHUSI HHPOPMAIUH.



