MHHUCTEPCTBO HAYKHU Y BBICILIET'O OBPA3OBAHUA
POCCUUCKOU ®EJIEPAIINH

deiepabHOE rOCY/1aPCTBEHHOE B10/DKeTHOE 00pa30BaTesbHOE YIPEK/ICHHE
BBICIIIEr0 00pa3oBaHMs
«MarHHTOrOpCKMii rOCYAapPCTBEHHBIN TEXHUYECKUH YHHBEPCHTET HM. I".1. HocoBa»

VYTBEPXJIAIO
JHupexrop UEnC
Let7 . AI0. Mesun

04.03.2021 r.

PABOYASI IPOTPAMMA JUCHUILIMHBI (MOIY JIST)

MATEMATHKA

Hanpasienue noAroToBKH (CenuaibHOCTh)
18.03.01 Xumudeckast TEXHOIOTHs

HanpagieHHOCTB (IpO(HIIB/CIeHHATH3aIKs) IPOrPAMMEI
XuMHYecKast TEXHOJIOTHsI TIPUPO/IHBIX SHEPTOHOCUTETIEH U YTIIEPOJHBIX MaTEPHAJIOB

VpoBeHsb BICIIEro 06pa3oBanus - Gakajaspuar

®opma 00yueHHs
3a04Has

Wncruryr/ gakynsrer  VIHCTHTYT €CTECTBO3HAHMS H CTAaHapTH3ALMH
Kadenpa ITpuksiaHON MaTeMaTHKH U HHPOPMATHKH

Kypc 1

MarsuToropeck
2021 rox




Pabouas nporpamma coctanena Ha ocHose PI'OC BO - GakanaBpuar 110 HanpasJIeHHIO
noxrorosku 18.03.01 Xumuueckas rexnosorns (npuka3 MunoOprayku Poccnu ot 07.08.2020 .
N 922)

PaGoyast mporpaMma paccMoTpena M of00peHa Ha 3acesanuy Kapenps IlpukiaiHoi

MaTeMaTHKH H HHPOPMATHKH

09.02.2021, mpoToxoi Ne 8
3aB. kadenpoii [0.A. U3BexoB

Pabouas mporpamma oz06pera metozmyeckoit koMuccne UEnC

04.03.2021 r. mporokon Ne 7
[pencenarens ,/ﬂ(/’% N.I0. Me3un

CornacoBaHo:
3as. kadeapoit MetamTypruu H XUMHYECKHX TEXHOJIOTHij

: Al XapyeHko

PaGoyas mporpamma cocTasieHa: ‘Q
nouent kapeapst [IMul, kauz. ¢pus.-mar. Hayk %‘%TT ‘ B.B. Jly6poBckuii

Penensenr: %
3aB. Kadenpoi Ou3uku, KaH1. IeJl. HayK ——_  M.Db. Apkymuc
NS



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTuku U HHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3BekoB

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoi MaTeMaTuku U HUHPOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadempoii I0.A. U3Bekos

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

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3acenanuu kaeapsl [IpUKIaaHON MaTEMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
yaeOHOM ToJly Ha 3acefanuu kadenper I[lpukinagHolt MaTreMaTuku 1 HTHGOPMATUKU

[Iporokom ot 20 1. Ne

3aB. kadenpoii 10.A. U3Bekos




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 TEXHHYECKON KYIbTYpbl, KOTOpas
MpEeANnoaraeT 4eTKoe OCO3HAHMWE HEOOXOAMMOCTH M BaXKHOCTH MAaTE€MaTUYECKOW IMOJrOTOBKU
JUTSI COBPEMEHHOTO CHeIHaIuCTa.

[TpuoGperaembie 3HAHUS JODKHBI OBITH JOCTATOYHBIMH JIJISl YCIICUTHOTO OBJIAJICHUS
00IIeHayYHBIMA W OOIIEHH)KEHEPHBIMHM JHUCIUILUIMHAMHA Ha HEOOXOJMMOM HAay4YHOM YpPOBHE.
TpeOyercst pa3BUTHE YMEHUN CTYJICHTOB CAMOCTOSTEIHHO PACIIMPSATH MATEMATUIECCKIE 3HAHUS U
MNPOBOJIUTH aHANW3 MPHUKIAIHBIX 3aJ]1a4, MPUBUTUE HABBIKOB HCIIOJIB30BAHUS MATEMaTHYECKUX
METO/IOB M OCHOB MaTe€MaTHYECKOTO MOJICITUPOBAHUS JIJIsl ONMMCAHUS (DPU3UUECKUX, XUMUYECKHUX,
TerI0(QU3NUECKUX MPOIECCOB, MPOTEKAIOIIUX B OKpYXalolleM MHUpe, OakamaaBpbl JOJKHBI
OBJIQJIETh  OCHOBHBIMM  AHAJIUTUKO-TEOMETPUYECKUMH  METOJAMH  MOJCIHMPOBAHUA U
HCCIICIOBAHUS TaKUX 3a]1a4.

2 MecTo TMCHUIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa30oBaTe/IbHO MPorpaMmMbl

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

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIIUH/ IPAKTUK:

Huctunmuaa  b1.6.09.  «Marematuka» Bxomur B 0a30Byl0 uacTth Omoka 1
oOpa3oBaTenbHO nporpammsl 1o HanpasieHuto 18.03.01 — Xumunueckas TeXHOIOTHS.

Jns  w3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMWMBI  3HaHUS  (YMEHHs,  BIIAJICHUSN),
cOopMHpOBaHHBIE B pe3ylbTaTe HW3YYEHHUS JUCLHUIUIMH: «Anredpa M Hayala aHaluzay,
«I"eomeTpus» B 00bEME POrpaMmMbl CPEAHEN IIKOJIBI.

3Hanus (YMEHUS, BIaJIeHUs), MOTYYSHHbIE TPU MU3yYEeHUU JAHHOW AUCHUILIIMHBI OyayT
HEOOXOUMBI IJIS1 U3YUCHUS] AUCIUILITNH/TIPAKTHK:

duzuka

dusznyeckas XUMUs

OKOHOMUKA

[IpukiagHas MmexaHuka

[IpoekTHas AeITETLHOCTD

Konnongaas xumus

[InanupoBaHue 1 OpraHU3aNMs SKCIIEPUMEHTA

3 Komnerenuun odyyarouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILUINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbrate ocBOeHUST AUCIUIUIMHBI (MOIyJs1) «MartemaTnkay 00y4Jaromuics JOJDKEH
o01agaTh CIeAyIOIUMU KOMIETEHIHSMHU:

CTpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00ydeHUS
DJIEMEHT
KOMIICTCHIINN
OIIK-1 CIIOCOOHOCTBIO M TOTOBHOCTBIO MCITOIL30BaTh OCHOBHEIE 3aKOHEI

CCTCCTBCHHOHAYYHBIX JUCHUIIINH B HpO(I)CCCI/IOHaJIBHOP'I ACATCIIbHOCTHU




3HaTh - OmIpeJeICHHUs] OCHOBHBIX MAaTEMAaTHYECKHX O0BEKTOB U3 PA3IMUHBIX
pa3/IesioB BHICIIEH MAaTEeMATHUKH, UCTIOJIb3YEMBIX JIJIsi OTIMCAHUS PEaTbHBIX
00BEKTOB M MPOIIECCOB

- aHaJUTHYECKHE CIIOCOOBI ONPEICTICHUS MATEMAaTHICCKUX 00 BEKTOB

- CBOWMCTBa M OCHOBHBIC XapaKTEPUCTHKH MAaTEMAaTHYCCKHX 00BEKTOB

- mpaBuia paboOThI C MATEMATHYECKUMHU 00BEKTAMU

- OCHOBHBIE€ METO/IBI MCCIIEIOBAHMS MATEMATHYECKUX OOBEKTOB

YmeTh - COIIOCTABIIATh PEAIBHYIO 33/1a4y C OIPEAEIEHHON 00IaCThIO
MaTeMaTHYeCKUX 3HAHUM,

- IPUMEHATh TUITUYHBIE MATEMAaTHYECKUE MOJIEH B IPOPECCHOHATBHOM
JeSTeNbHOCTH

- HaXOAWTH pelieHne GopMaan30BaHHON 3a7auu, UCIOJIb3Ysl CBOWCTBA
MaTeMaTHYECKUX OOBEKTOB,

- HMHTEpHpEeTUpoBaTh GOpMaNIbHO (MATEMAaTUYECKH ) MTOTYUECHHbII
pe3yibTar

Biangers - MeTo/IaMt PabOTHI C PA3IMIHBIMU TI0 TIPHPOJIC MATEMATHYECKUMU
00BEeKTaMH,

- MPAKTUICCKUMU HABBIKAMH JTOKA3aTEIbCTBA CYXKICHUUI

- YMEHUEM TEOPETHUYECKH OOOCHOBBIBATH BBIBO/IHI,

- MaTeMaTUYCCKIMH METOJIaMHU OIMCAHUS PEATbHBIX TIPOIIECCOB B
podecCHOHaIBbHOM IeATEIIBHOCTH

ITK-2 roTOBHOCTBIO IPUMEHATH AaHAIMTUYECKHUE U YUCIEHHBIE METO/bI PEILIEHUS IIOCTABICHHBIX
3aJa4, UCII0JIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJIOTHUH, TPOBOJIUTH 00PabOTKY
UH(OPMALIUHU C UCIOJIB30BAHNUEM MPUKIATHBIX TPOTPAMMHBIX CPEICTB Cephl
pohecCuOHANBHOM e TeIbHOCTH, UCIIOJIb30BaTh CETEBbIE KOMIILIOTEPHBIE TEXHOJIOTUU U 0a3bl
JTAaHHBIX B CBOEH NMpodeccruoHalbHONM 001aCcTH, MaKeThl IPUKJIAIHBIX IPOrpaMM Ul pacyera
TEXHOJIOTMYECKHUX IapaMeTpoB 000pyA0BaHNUs

3HaTb - OCHOBHBIE ITOHATHUS TUHEHHOMN aJIFe6pLI W1 aHATTUTHYECKOMN reomMeTpuun
- OCHOBHBIC ITOJIOKCHUA MAaTEMAaTHYCCKOIO aHaJIn3a,
- OCHOBHBLIC ITOHATUSA TCOPHUU BepOHTHOCTCﬁ 1 MaTEeMaTUYECKOH CTaTUCTUKHU

Ymerb - pacro3HaBaTh BO3MOXXHOCTh aHAJIUTUYECKOT0 PEIICHHs 3a/1auH,

- CAaMOCTOSITEJIBHO Pa3padoTaTh AITOPUTM PELICHHS 3a1a4H,

- KOPPEKTHO 00OOCHOBBIBATh HEOOXOAMMOCTD MPEIOKEHHOT'O METO/1a
peleHws 3a/1a4H,

- IPEUIOKUTH Hanbosee H3PPEeKTUBHOE pellIeHHe,

- YMETh UCIIOJIb30BaTh MPHUKIATHBIE POTPAMMHBIE TPOYKTHI

Buianers - IPUEMAMH AHAJIUTUYECKOTO U YUCIICHHOTO PELICHUs IIPUKIIaIHbIX 3a/1a4,
- HABBIKAMU HHTEPIIPETUPOBATH ITOJTYYEHHBIE PE3YyIbTaThI,

- MeToZlaMu 00pabOTKU HMH(POPMALIUHU C UCTIOTIB30BAHNUEM MPUKIIATHBIX
IIPOTrPaMMHBIX CPEACTB NPUKIAAHBIX 33134, M

- crnoco0amMy OILIEHUBAHUS 3HAUMMOCTH U IPAKTUYECKOH MPUTOTHOCTH
ITOJIyYEHHBIX PE3YJIBTATOB;

ITK-16 cmocoOHOCTBIO IIaHUPOBATh U IPOBOJAUTH (I)I/I3I/ILIGCKI/IC U XUMHUYCCKUC DKCIICPUMCHTHI,
MMpOBOAUTDH O6p360TKy HUX PE3YyJIbTATOB U OLICHUBATH IMOTPCIIHOCTH, BBIABUT'ATh TUIIOTC3bI U
YCTaHABJIMBATH I'PAHUIIbI UX ITPUMCHCHUA, IPUMCHATHL MCTOAbl MAaTEMATUUCCKOI'0 aHajin3a U
MOACIINPOBAHUA, TCOPCTUYCCKOI'0 U SKCIICPUMCHTAJIbHOT'O UCCIICAOBAHU A




3HaTh

- OCHOBHBIE METObl CTATUCTUYECKON 00pabOTKU IKCIIEPUMEHTATIbHBIX
JTAHHBIX,

- METO/IbI IJIAHUPOBAHUS YKCIIEPUMEHTA,

- METOJIMKY MTPOBEPKHU CTATUCTUUECKUX TUIIOTE3,

- METO/Ibl aHAJIN3a CTATUCTUYECKUX JTAHHBIX

YMeTs

- OLIEHUBATh IOTPEIIHOCTb CTATUCTUYCCKUX JAHHBIX,

- BBIYUCJIATh TOYEYHBIE OLICHKU OTJEIbHBIX [1ApaMETPOB dKCIIEPUMEHTA,

- HaXOUTh UHTEPBAJIbHBIC OLIEHKH TPeOyeMBbIX MapaMeTpoB,

- OIICHUBATh 3aBUCHUMOCTb MEXK/Y Pa3TUYHBIMU (PaKTOPaAMH SKCIIEPUMEHTA

Bnanets

- MAaTCMAaTUYCCKHUM alliapaToM M HAaBbIKaMHU €ro UCIIOJIb30BaAHUA JJIA
OIIMCAaHUSA SKCIICPUMEHTAJIBHOI'O UCCIIEJOBAHUA

- HaBbIKaMH1 U MCTOJMUKaMH O606HICHI/I$I PE3YIbTATOB 3KCH€pHMCHT3.JII:HOfI
ACATCIIBHOCTH,

- cnocodamu OLICHUBAaHWA 3HAYNMOCTHU U HpaKTHHGCKOﬁ IMPUTroOJHOCTH
IMOJIYYCHHBIX PE3YJIbTATOB.




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4yeTHBIX enuHull 288 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 156,3 aka. 4acos:
— aynutopHas — 148 akan. 4acos;
— BHeayuTopHas — 8,3 akaJi. 4acoB

— caMocTosTenbHas padora — 60,3 aka. yacos;

— MOJTOTOBKA K k3ameny — 71,4 akaz. yaca

dopma aTTecTaluu - SK3aMEH

AynuropHas § =
o | xomraxrHas pabota e 3 ®dopma TeKyIero
=
= B aKaj. yacax o Bu KOHTPOJISt
Paznen/ tema 3 (B axaz. vacax) == A y P Kon
S 3 © | camocrosTenbHOl | ycreBaeMOCTH U
JUCLUTUTAHBI 5 [ ., | KomreTeHIUU
@) 5 g & paboTsl TIPOMEKYTOYHOH
nab. | mpakr. S
Jlex. P 2'S aTTeCTaLH
3aH. 3aH. | O &
1. Jluneiinas  amrebpa U
AHAJIMTHYECKask T€OMETPHUs
- IOJITOTOBKA K
MPaKTUIECKUM - IpOBEpKa
3aHATHAM, WH/AMBUAYAJIBHBIX
- BeInoyiHeHue TP 3aJIaHHH,
1.1 JIuneitnas anrebpa 6 6/21 6 Nel «Marpuiipl. |- KOHCYJIBTALUH 110
CucteMmsl pEelIeHHnIo 3a1a4
JIMHEMHBIX TP,
anreOpanveckux - 3amura TP
YpaBHEHUI»
- MOJITOTOBKA K
MIPAKTUYECKUM - IpOBEpKa
3aHATHSM, WHJIMBUYaJIbHBIX
1.2 BekropHast anredpa 4 421 4 - BBITIOJTHEHHE 3a/1aHuH,
NA3  Nel - KOHCYJIbTall1H 110
«BekropHas pemenuto U3
1 anrebpa»
- IOJITOTOBKA K
MPaKTUICCKUM
- IpOBEpKa
SATVITHAM, WH/AMBUAYAJIBHBIX
1.3 AHanutudeckas - BBITIOJTHEHHE yax
2 2/11 4 3aJJaHHH,
TEeOMETpPHSI Ha IIIOCKOCTH N3 Ne2
- KOHCYJIBTAllUU IO
«AHanmuTHuecKas
pemenuro M3
reoMeTpus Ha
TUIOCKOCTH»
- KpaTKui
KOHCIICKT JICKIIHH, - IpOBEpKa
- BBIIIOJIHEHHE WHAMBUAYAJIBHBIX
14 Amnanurnyeckas N
4 4,21 4 W3 Ne3 3a/1aHuH,
TeOMETpHsl B IPOCTPAHCTBE
«AHanuTH4yecKas |- KOHCYJIbTAIMH I10
TEeOMETpPHS B pemennto U13
MIPOCTPAHCTBE
Uroro no pazaeny 16 16/71 | 18

AHaJIn3

2. BBenenue B MaTeMaTHYECKHI




- IIOATOTOBKA K

2.1 OCHOBHEIE MPaKTUIECKUM - IpOBEpKa
JJIeMEHTapHbIe  (DYHKIHH. 3aHATHAM, WH/IMBUAYAILHBIX
IlocnemoBaTeIbHOCTH M UX 10 1031 5 - BeInosiHeHue TP 3aJIaHuM, -
TIpeIebl. [Ipenens u Ne2 «IIlpegen m | KOHCYIBTALWU IO
HETPEepPhIBHOCTh  (PYHKUIUH HETPEPHIBHOCTD pewmenuto TP,
OJ/THOH TIepepMEeHHOM (yHKIMHU OTHOM - 3amura TP
MIEPEMEHHOID)
- IOATOTOBKA K
MPaKTUIECKUM
3aHATHAM - mpoBepka AKP
2.2 Juddepennmansaoe ’ POBCP
- IOJITOTOBKA K | - KOHCYJIBTAIMH T10
HCUHUCIICHHE GbyHKINU 6 621 | 4,2 N
o N AKP Nel pelIeHnIo 3a1aHui
OJTHOH TIepeMeHHOMN
«IIpouzBoHas o TeMe
(YHKIUHU OTHOM
MIEPEMEHHOID)
- IOATOTOBKA K
. MPaKTUIECKUM
2.3 HUccaenoBanne (yHKIHI - IpoBepKa
OJTHOM Zile eMeHS(})II?I ! [¢ 3AHATHAM, I/IHHI/IBEIH aIJ)ILHLIX
HiMOHH)IO P - BeITIoJTHEeHue TP SaZ[aH}I]/IfI
U PepeHIInaTEHOTO 4 421 5 Ne3 KOHC HLTaI_[;/II/I o
P «HccnenoBanme Y
WCUYHUCIICHUS W TOCTPOCHUE . pewenuto TP,
(hyHKUMH 1
uX rpaKoB - 3amuta TP
MMOCTPOCHHE
rpaduKOB»
Hroro no pazneny 20 20/71 | 14,2
Hroro 3a cemectp 36 36/1411| 32,2 DK3aMeH
3. JuddepenuunansHoe
HCYMCIICHHE byHKIMH
HECKOJIbKHX IePEMEHHBIX
- MMOATOTOBKA K
MPaKTUICCKUM
3aHATHIM
3.1 Onpenenenne @OHII. >
Ilpenen u HenpepbIBHOCTH CAMOCTOSTEIBHO
®HII. YacTHble
H3yUCHHE
MIPOM3BO/THBIC SIBHO u
HESIBHO 33J]aHHBIX ()YHKLIWH JIUTEPATYPEL IO poBepKa
Y : 4 421 2 | reme (Hamucanue POBep
TIpounsBoaHast o KOHCIIEKTa
KOHCIICKTA):
HampaslieHuto.  ['paaueHr.
«OcHOBHBIE
Ka—ca—Tenp—Has N
CBOICTBa
IUIOC™KOCTh M HOP—~Mallb K N
hyHKIWH,
MO BEPX "HO "CTH.
HETIPEPHIBHBIX B
3aMKHYTOM
o0macTm».
- MMOATOTOBKA K
3.2 JIokanbHbIi ¥ YCIOBHBIH AKP Ne' 2
' 2 221 2 «DyHKITUN - mposepka AKP
akctpemyM OHIT YHEH poBep
HECKOJBKHX
TIEPEMEHHBIX)
Hroro no paspeny 6 6/41 4

4. HWHTerpanbHOE
(YHKIMU OZHOHN NepeMEeHHO

HUCUYHUCIICHUEC




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

- IIOATOTOBKA K

CBOWCTBA. Tabmuna MPAKTUYECKUM
HEOIpeIeIeHHBIX 3aHATHAM,
- KOHCYJIbTAIlUU TI0
UHTETPAJIOB OT OCHOBHBIC - BbInosiHeHue TP N
. 2 2/21 PEUICHHIO 3aJaHui
9NEMEHTapHBIX  (DYHKLHUIH. Ne4 TP
Meronbt «HeomnpeneneHHbI
HENOCPEICTBEHHOTO 1 ¥ olpe eI IeHHBIN
UHTETPUPOBAHUSI. UHTErpa»
UnrerpupoBanne 3aMeHOM
MIEPEMEHHOM U 10 YaCTSM.
- IOJITOTOBKA K
4.2 OcHOBHBIE  METOJBI
MPaKTUIECKUM
HUHTETPUPOBAHUSL.
3aHATHAM,
WNuTerpupoBanue - KOHCYJIBTAaIlUU TI0
- BelnosiHeHue TP N
JPOOHO-paMOHAIEHBIX 2 2 Nodk peLIeHnIo 3a1aHui
(¢yakunu. MHTErprpoBaHue - TP
«HeomnpeneneHHbI
TPUTOHOMETPUYECKUX N .
. i 1 oIpeneneHHbIN
BBIPaKEHHH.
HHTErpa)
4.3 OnpeneneHHbIi
HHTErpall. dopmyna
N - MOJITOTOBKA K
Herorona-JleitbHuna. - IPOBEpKa
. MIPAKTUYECKUM
CpoiicTBa  OIpEJENICHHOTO WHJIUBU1YaJIbHBIX
3aHATHSM, .
WHTETpaa. 3amena 3a/1aHuH,
. - BemontHeHue TP
MEpEMEHHON u 4 4/41 Nod - KOHCYJIBTAllUHU 110
UHTETPUPOBAHUE IO YACTAM - peILIeHHIO 3aJaHui
«HeomnpeneneHHb
B OIIPEJECIICHHOM UHTErpale. . . TP,
. W ¥ OTpeeNIeHHbIH
Brruncnenune IUIOIIAEH, - 3amura TP
UHTErpa»
JUIMH AYr U OOBEMOB Tell
BpaIlCHHUS.
- MOJITOTOBKA K
- IpOBEpKa
MIPAKTUYECKUM
4.4 Hecob6cTBeHHBIE WHAUBHUIYaTbHBIX
3aHATHSM, .
uHTEeTpambl.  AOGCONIOTHAS 3a/1aHuH,
2 2 - BBITIOJIHEHHE
CXOJIUMOCTb. IIpuznaku VT3 Nod - KOHCYJIBTAallUU TI0
CXOJIMMOCTH. - .. | pemenuro 3amanmii
«HecobcTBeHHbII W13
HHTErpa»
HWroro no pazaeny 10 10/61
5. Teopus BeposTHOCTEH U
MaTeMaTH4yecKas CTATUCTHKA
5.1 CayuaiiHple BEJIUYHHBI.
Knaccuueckoe,
reOMETPHYECKOE "
CTaTUCTHYECKOE - IOJITOTOBKA K
OmpeJesicHHsT BEPOSTHOCTH. MPAaKTUYECKUM | - KOHCYJIbTAIUU IO
Teopembl  clOXeHHS | 6 621 3aHATHAM, PELICHHUIO 3aJaHui
YMHOXCHHS. YcnosHas - BbInosiHeHue TP TP,
BEPOATHOCTD. Dopmyna Ne 5 «Cuyqaiinbie - 3amura TP
MOJIHOM ~ BEPOSTHOCTH U COOBITHS
tdopmyna baiieca. Cxema
bepuymiau,  npuOMIKeHUS

Jlannaca u Ilyaccona.




5.2 ChyuaiiHple BEIUYHHBI.

JuckpeTHbIE H
HENPEPBIBHBIE  CIIydalHBIC
BEJIMYUHEL. Psan

pacnpeneneHusi, GyHKIUSA U

- IOAT'OTOBKA K

MPAKTHIECKIM
IUIOTHOCTh  PACTIpeAEIeHHUSI.
3aHATHAM, - KOHCYJIbTAIlMU 10
MaremaTnyeckoe OXHIaHUE N
8 8 2 - BBINIOJIHEHUE | PELLICHUIO 3aaHuit
U IUCIIepCHsi, HAJaJIbHBIE U VI3 Nes VI3
LEHTPaJIbHBIC MOMEHTBHI. .
«Cydaiineie
U3BectHpie pacripeneneHus
BEJIMYHHBD»
(TokazarensHoOE,
paBHOMEpHOE, HOPMAaJIbHOE)
u ux YHUCIIOBBIE
XapPaKTEePUCTHUKH.
5.3 JIByMepHBIE CilydaliHbIE - OATOTOBKA K IpOBEpKa
Bénnqm}rlll\gl b (1}:{ KIUS MPAKTHHACCIHM HHnnBin aIJ)ILHLIX
act CZ[CJ'I.CHI/ISI CBngTBa SAIVITIVIM, 3a)1a1}{]1/1171
pactip ’ ’ 2 2 4 - BBITIOJIHEHHE ’
YncnoBele XapaKTEPUCTHUKH. VI3 Nes - KOHCYJIbTalliH 0
DNeMEeHTHI TEOpUH . pelIeHHIo 3aJaHui
DO — «Cydaiineie W13
’ BETTMYHUHBD)
- MOJITOTOBKA K
MPAKTHIECKIM
5.4 T'enepasnbHas " p
3aHATHSM,
BBIOOpPOYHAsT COBOKYITHOCTb.
CraTucTHuecKHe OLIEHKH 7 BRIIOMHCHHE
N3 Ne6 - KOHCYJIbTAIlUU IO
napamMeTpoB N
2 2 2 «O6paboTka PEIICHHIO 3aJaHui
pacupeneneHusi. TodedHble
CTaTUCTUYECKUX nas
W WHTEpBaJbHbIC OIICHKH.
OMnupuueckas — QyHKIHS JAHHBIX.
i Uccnenosanue
pacrpeeneHusl.
CTaTHCTHYECKUX
3aBHUCUMOCTEID)
- OATOTOBKA K
MPaKTUIECKUM
55 CratucTuueckas 3aHATHSIM,
THIIOTE3a M cXema  ee - BBITIOJIHEHHE
TIPOBEPKH. Kpurepun N3 Ne6 - KOHCYJIbTAINH 110
IIupcona u 2 2/21 2 «O06paboTka pelIeHHIO 3aJaHui
Kommoroposa-CmupHoBa CTaTHUCTUYECKUX na3
MPOBEPKU THUIIOTE3bI O BHIC JTAaHHBIX.
pacnpeneneHus.. HUccnenoBanue
CTaTUCTUYECKUX
3aBUCHMOCTEI»
- MOJITOTOBKA K
MPAKTHIECKUM
3aHATHSM,
- poBepKa
. - BBITIOJTHEHUE
5.6 Ouenka cTaTUCTHYCCKOM VI3 Neb WHIIUBUIYaJIbHBIX
3aBHCUMOCTH. BBIOOpOYHBIN N 3a/1aHui,
2 2 3,1 «O06paboTka
Koo dumeHT Koppemnsuuu. - KOHCYJIbTalliH MO
< CTaTUCTHYECKUX N
Jluneiinas perpeccusi. pelICHHIO 3aJaHui
JTAHHBIX. VI3
Uccnenosanue
CTaTHCTHYECKUX
3aBHCHMOCTEW»
Wroro no pazneny 22 22/41 | 15,1
Hroro 3a cemectp 38 38/1411| 28,1 DK3aMeH
Wroro no nucuuruinae 74 74/281 | 60,3 JK3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peann3anus KOMIETEHTHOCTHOI'O MO/IX0/Ja 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 oOpa3oBaTenbHblEe TeXHOJIOTUH. OpraHuzanus 00pa30BaTEIBLHOTO
mpouecca, IpeanojiaraeT MNpsAMYK TPaHCIKILUIO 3HAHMW OT IpEenojaBaTeli K CTYACHTY
(MperMyIIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-WJUIIOCTPATUBHBIX METOJOB OOYy4YCHHS).
VYuebHas NesITeNbHOCTh CTYJEHTa HOCUT B TAaKMX YCJIOBUSX, KaK IPABUJIO, PEHPOAYKTHBHBIN
XapakTep.

* - U”H(OpMaMOHHAs JIeKLHs

* - cemuHap (3awuta PI'P)

* - IPAKTUYECKOE 3aHATHE, IIOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI 1 HaBBIKOB 110
IPEJIOKEHHOMY aIrOPUTMY.

2. Texnonoruu npoOIEMHOT0 O0yUEeHHS.

* - mpobOneMHas JEeKIHUs — HW3JI0KECHHE MaTepHala, Ipearojiarariiee MOCTaHOBKY
OpoOJEeMHBIX M JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE pa3IMYHBIX HAy4YHBIX I10/IXOJIOB,
aBTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISIMU MHTEPHPETALUU H3y4aeMoro
MaTepuaia.

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

* - IPaKTUYECKOE 3aHIATHE B (pOpME IPaKTUKyMa

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

3. TexHomoruu mnpoekTHOro o6OydeHus. OOpa3oBaTenbHBI MpoIEecC IMOCTPOEH B
COOTBETCTBUHU C aQJTOPUTMOM IIO3TAIMHOTO PEIIEHUS MPOOJEMHONM 3aJaydl WM BBIITOJHEHUS
yuebHoro 3ananus. [IpoekT npennogaraet COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJ€HTOB, HAIIPABJIECHHYIO HA BbIPaOOTKY KOHIEMIMM, YCTAHOBJIEHHE LIeJei U 3aj1ad,
(GOpMYIHMPOBKY OKHJAEMBIX PE3yJbTaTOB, OINpEJeNeHHe MPUHLUIOB U METOAMK peIIeHUs
MOCTaBJIEHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa paOOThl, MOUCK JOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MOATANHYIO pPEANM3aLUI0 IUIaHAa pabOThI, MPE3CHTALUI0 PEe3yIbTaToB pPabOThI, MX
ocMbIciieHre u pediekcuto. [IpumensieTcss B OCHOBHOM IS Iepexo/ia KOMIETEHIIMH Ha YPOBEHb
BJIa/ICHUS.

* HccrnenoBarenbCKkuil MPOEKT — CTPYyKTypa MNpulOimxeHa K ¢opMaTy HayIHOIO
UCCIIEIOBaHMs  (JIOKA3aTeIbCTBO AKTYaJlbHOCTH TEMBI, ONpeAeJeHHEe HayyHOH MpoOsieMBl,
npeaMera M OO0bEKTa HCCIeAOBaHUA, LeNiell W 3a/ad, METOJO0B, MCTOYHHKOB, BBIJIBUYKEHUE
TUIOTE3bl, 0000IIeHne pe3yIbTaToB, BBIBOJBI, 00O3HAaYeHHE HOBBIX Npobiem). PesympraTrom
ABIIseTCs yueOHas KapTa 110 MOAYIIO Hallei o0pa3oBaTeIbHOM IPOrpaMMBI.

* TBopueckuil IPOEKT, MPEANOIArarolMii B OTIMYME OT MPEAbIAYIIET0, KOHEUHBIN
OPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYMMOMY «MaTeMaTHYECKOMY»
coObITHIO (Tpa3aHUK yucna «[Iu» u T.1.); «MaTeMaTudeckas» OTKpbITKa (CBOEro poja yueOHas
KapTa, TOJIbKO He(hopMalibHO, KpacOYHO OpOpMIIEHHAs; BUACOPOIHK «S Haydy Bac pemarsb ...» 1
T.II.

* HMHpopMaLMOHHBIM NPOEKT — y4eOHO-NIO3HABATEIbHAA JAEATENBHOCTh C SIPKO
BBIPa)KEHHON 3BPHCTUYECKOI HAPABICHHOCTHIO (ITOUCK, OTOOP U cHCTeMaTU3alus HHPOpMaLuu
0 KakoM-TO OOBEKTE, 03HAKOMJIEHHE YYaCTHUKOB IPOEKTa ¢ 3TOM MH(OpMaIuel, ee aHaIu3 U
00o0111eHne 1, HAKOHEL], IPE3EeHTAIUS 110 TPAKTUYECKOMY MPHIIOKEHHIO).



4. WMHpopManmoHHO-KOMMYHHMKAIIMOHHBIE 00pa3oBaTelbHbIE TeXHONOTHH. Opranuzamus
00pa3oBaTeNbHOTO Mpolecca ¢ MPUMEHEHHEM CHEeLHATU3UPOBAHHBIX MPOTPAMMHBIX Cpel U
TEXHUYECKUX CPEICTB paboTel ¢ wuH(popManmerd (MHPOPMALMOHHYIO Cpeoy YHHBEPCUTETa
MOOJYC MOODLE).

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

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

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalommxcst
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIe CPeCTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

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

1. Ilunauer B. C. Beicmias matematuka: yueOnuk / B.C. IllunaueB. — Mockga:
NH®PA-M, 2019. — 479 c¢. — (Bsiciiee ob6pa3zoBanue). — WWw.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texcrt: AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716. — Pexum jgocrtyma: [uis  aBTOPHU3.
II0JIB30BAaTENEH.

2. Maremaruka: yue6. mocobue / FO.M. Jlanusos, JI.H. XKypbenko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypueBa ; mon pen. JI.H. Xypbenko, I'.A. HukonoBoil. — Mockaa:
NHO®PA-M, 2019. — 496 c. — (Beiciee oOpaszoBanue: bakamaspuar). - ISBN
978-5-16-102130-9. - Tekcr: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799. — Pexum jgoctyma: [Uis  aBTOPHU3.
IIOJIB30BAaTENEH.

0) lonmotHuTeEIBHAS TUTEPaATypa:

1. Teopust BepOSTHOCTEH M MaTeMaTHUeCKas CTATUCTUKA: Y4eOHoe mocobue / buprokosa
JLT., bobopuk I'.'U., Marees B.U., - 2-e u3a. - Mocksa: HUL[ UH®PA-M, 2017. - 289 c.
(Briciree o6pazoBanue: bakanaspuat) ISBN 978-5-16-011793-5. - Tekcr: anexktponssrii. - URL:
https://new.znanium.com/catalog/product/370899.—  Pexxum  jgoctyma: uis  aBTOPH3.
MIOJIB30BaTENEH.

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

3. Mauxko, I1.E. Beicuias MmatemMaTHKa B ypaXHeHUsIX 1 3a1a4ax. (B 2-x gactsax) [Tekcr] /
IT. E. Jauko, A. I'. TTonos, T. fI. KoxxeBuukoBa. - M.: Bricmias mxona, 1986-2009. ISBN:
978-5-488-02201-0. - 60o;ree 1000 mT.

4. Illumagyes B. C. 3amaunuk 1o Bbiciieii MmaTreMaTrke: yue0. mocooue / B.C. [llunaues.
— 10-e u3n., crepeotunt. — Mocksa: UTHOPA-M, 2020. — 304 c. — (Bsicmiee obpazoBaHue). -

ISBN 978-5-16-101831-6. — Texcr: JJIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456 — Pexum  jgoctyma: Ui aBTOPHS.
MOJIb30BaTEINECH.

5. MaremaTnueckuii aHaau3 B BOIPOcax M 3amavax : yueo. mocodbue / B. ®. byrysos, H.
Y. Kpyrunkas, I'. H. Measenes, A. A. [llumkuH. - 5-¢ uza. - Mocksa : DUSMATIINUT,



2002. - 480 <c. - ISBN 5-9221-0284-1. - Tekctr : onektponsbii. - URL:
https://new.znanium.com/catalog/product/544581 - Pexum  gocryma: Il aBTOPHS3.
II0JIB30BATENECH.

6. Pesnnuenko, C. B. AHanuTudeckas reoMeTpusi B IpuMepax u 3agadax B 2 4. Yacte 1 :
y4eOHUK U IPAaKTHKYM JJIs akajemMudeckoro Oakanaspuata / C. B. Pe3unuenko. — 2-e us., ucrp.
u norn. — Mocksa : U3narensctBo FOpaiit, 2019. — 302 ¢. — (bakanaBp. AkageMU4ecKuii Kypc).
— ISBN 978-5-534-02936-9. — Texkct : anekrponnsiii // DbC HOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/436999 - Pexxum gocTyra: s aBTOPH3. IOJIb30BATEIEH.

DNEKTPOHHBIE PECYPCHI:

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

2. BynerueBa, C. B. Jluneiinas anredpa : yue6noe mocobue. Y. Il. Ilpakrukym / C. B.
BbynerueBa, T. B. A6pamosa ; MI'TY. - Marauroropck : MI'TVY, 2017. - 1 35eKTpoH. ONT. AUCK
(CD-ROM). - 3arun. c TUTYIIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757.pdf&view=true - MakpooObeKT. - TeKCT : 37eKTPOHHBIH. - CBECHHUS TOCTYITHBI TAKXKE
Ha CD-ROM.

3. bymbueBa, C. B. Maremaruka: HuTerpanbHoe wucuucieHue (GYHKIUU OIHOU
nepemennoit. [Ipaktutkym : yde6Hoe mocodue / C. B. Bynbiuesa ; 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 : 31eKTpOHHbIH. - CBEIeHUS TOCTYIHBI
takke Ha CD-ROM.

4. bynberueBa, C. B. Jluneiinas anrebpa : yue6Hoe mocobue. Y. Il. TIpaktukym / C. B.
BbynerueBa, T. B. A6pamosa ; MI'TY. - Marauroropck : MI'TVY, 2017. - 1 37eKTpoH. ONT. AUCK
(CD-ROM). - 3ari. c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2757.pdf&show=dcatalogues/1/1132
828/2757.pdf&view=true - MakpooObeKT. - TeKCT : 37eKTpOoHHbI. - CBeIeHUs TOCTYITHBI TAKXKE
Ha CD-ROM.

5. Koporenkas, B. A. ®yHKIMH HECKOJBKHUX MEPEMEHHBIX : yueOHOoe mocobue / B. A.
Koporernxkas, 10. A. U3ekoB ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 a5iekTpoH. ONT. TUCK
(CD-ROM). - 3arin. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121
202/1164.pdf&view=true - MakpooOBeKT. - TeKCT : 3eKTpOHHBIH. - CBEJICHUS TOCTYITHBI TAKXKE

B) MeToanyeckne yKazaHus:

1. AOpamoBa, MI.M. DnemeHTbl BEKTOPHOW anreOpbl U AHATUTHUECKOH TE€OMETPHUH:
Metoaunueckue yka3aHus JUIst CTyAeHToB | kypca Beex crenpansHocTei. — MI'TY, 2008. — 16 c.

2. Axmanoga, 3.C. Heompenenennsiit uarerpan: Terpanb-korcrnekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, U.A. KpuBsie 1 moBepxHocTH 2 mopsiaka. [lospHas cucreMa KoopIuHar.
[Tpaktukym — Marauroropck: I'OY BITO «MI'TY um. I'.'1. Hocoay, 2009. —19 c.

4. I'paueBa, JI.A. OnpeaeneHHbI UHTETPAT: METOUYECKUE YKa3aHUs VIS CTYJICHTOB —
Marnutoropck: 'OY BITIO «MI'TY um. .. HocoBay, 2010 - 12 c.

5. I'paueBa, JI.A. DneMeHTHI TUHEHHON anreOpbl, BEKTOPHOU anreOphl M aHATUTHISCKOM
reomeTtpun: YueOHoe nmocobue. - Marautoropck: 'OY BIIO «MI'TY um. I''M. HocoBay, 2010 —
63 c.



6. 'yruna E.M. JlaGopaTopHblii mpakTHKyM 10 ctatuctuke ¢ npuMmeHeHneM EXCEL: Meroa.
yKa3. JJIg JJa0OpaTOpPHBIX pabOT MO MaTeMaTUYeCKO# cratuctuke.- Marautoropck: 'OY BIIO
«MI'TY um. I''M. HocoBay, 2009 — 40 c.

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

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

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

10. Caymkumna H.®. KomOunatopuka. CoObiTHe u BeposTHOCTh. Yacte |
KomOunaropuka. Anrebpa coObiThii: MeToi. yka3aHUs 1Mo JucHUIUMHE «MaTemaThkay s
crynenTtoB | kypca Bcex cnermanpHocteir. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue
HanmenoBanme
110
MS Windows 7
Professional(ms  |/[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
7Zip cBOOOIHO pacIPOCTPAHIEMOE 0OeccpoyHO
MathWorks
MathLab v.2014
Classroom
License
MathCAD v.15
Education J1-1662-13 ot 22.11.2013 0eccpovHO
University Edition
MS Office 2007
Professional

Ne orosopa Cpoxk neiicTBUs TULEH3UH

K-89-14 o1 08.12.2014 OeccpovHO

Ne 135 o1 17.09.2007 OeccpouHo

IIpodeccnonanbHbie 0a3bl JaHHBIX M HH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI
Hassanue xypca CchlIKa

HanunonanbsHas
uHbopMalMonHo-aHanuTuueckas  cucremMa —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii HWHASKC HAYYHOTO IMTHPOBAHHUSI
[Touckosas cuctema Akanemust Google (Google
Scholar)

Nudopmanmonnas cucrema - EnuHOe OKHO
JIOCTYTIa K MH(GOPMAITMOHHBIM pecypcaM
OnekTpoHHas 0aza TMEPUOIUYCCKUX H3TaAHHM
East View Information Services, OO0 «MMBUC»
®denepalibHOE  TOCYIAPCTBEHHOE — OFOJKETHOE
yUpEXKICHHUE «DeepanbHbIi uncruryt|URL: http://www1.fips.ru/
IIPOMBINIIEHHON COOCTBEHHOCTH

DneKkTpoHHbIe pecypcbl onbmuoreku MI'TY um.
I'.1. HocoBa

Poccuiickass T'ocynapctBeHHass — OuOIHOTEKA.
Karamoru

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

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

https://dlib.eastview.com/

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

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




YHHUBEpPCUTETCKAS UH(POPMAIIHOHHAS cucrema
POCCU
MextyHapoHast HayKOMeTpuieckast peeparuBHas U
HOJIHOTEKCTOBasA 0asa JaHHBIX Hayudbix um3manwmii|http://webofscience.com
«Web of science»
MesxayHapoaHast 0a3a IOJIHOTEKCTOBBIX JKYpPHAJIOB
Springer Journals
MexayHapoaHass pedepaTHBHas M IOJHOTEKCTOBAsS
cupaBoyHas 0a3a  JAaHHBIX  HAy4YHBIX  M3JAHMM
MexaynaponHas 0a3a Hay4YHBIX MaTEpUAlOB B
o0jacTd  (U3MYECKUX HAYK M HMHKHHUPHUHTA
MesxnyHapoaHast 6a3a CIIpaBOYHBIX M3IAHHI [0 BCEM
orpacasaM 3Hanuii SpringerReference
MexnyHaponHas pedepatuBHas 0a3a JaHHBIX T10
YUCTOM M npuKIIaaHoil Mmaremarnke ZOMATH
MexayHapoaHas pedepaTHBHAs U MOJHOTEKCTOBAs
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MatepuraabHO-TeXHHUYECKOE 00eCIieYeHNEe TUCIUILTMHBI BKITFOYAeT:

- VYuyeOHble ayqUTOPUU s TPOBEICHUS 3aHATUN  JIEKIMOHHOTO THMA C
MYJIETUMEIMHHBIMU CPEICTBAMU XPaHCHHSI, TICpEIad U MPECTaBICHUS HH(pOpMAaIiH

- YueOHble ayqUTOPUU I TPOBEICHUS Ja0OpATOPHBIX 3aHATUN, TPYMIOBBIX U
WHIMBUIYATBHBIX KOHCYJIbTAIMMA, TEKYIIETO KOHTPOJIS U POMEKYTOTHOH aTTECTAIINH

- AyIUTOpHUH AJI CAMOCTOSITENIbHON PabOThl: KOMIBIOTEPHBIE KIIACCHI; YNTAIBHBIE 3aJIbI
OuOIMOTEKU

- lTlomemienne pansg XpaHeHHS UM TPOPUIAKTHUECKOTO OOCTY)KMBAaHUA Y4eOHOTO
000opyI0BaHUS



IIpuniaoxenue 1.

Y4yeOHO-MeTOoAUYeCKOe o0ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs
Mo gucumnanHe «MaTemaTvKa» npeaycMoTpeHa ayaAnTopHaa U BHeayANTOPHaA CaMoCToATe IbHaA

paboTa obyvatowmxcs.

Ay,ﬂ,MTOpHaﬂ CaMOCTOATE/IbHAA pa60Ta CTyAEHTOB nNpeanonaraeT peweHne KOHTPO/IbHbIX 3a4a4 Ha
NPaKTUYECKUX 3aHATUAX.

Ilpumepnuie eapuanmul Konmpoavuvix pavom (KP):
KP Nel «/Iudppepennuanbaoe u uHTerpanbHoe ucuncienue ®OID»

1. Berumcaure npeaes:

i 1+4x—-x* _ .. 3x-arcsin2x I
a) Im————; ———,;B) lIM
x—o X + 3X° + 2X x>0 COS X — COS” X x—>3

J2x-1-+/5
x—3 '

2. Haiigure nepByro MPOU3BOAHYIO OT (YHKIHWI:

2
) {x:\/1—25t2, 6) Y=X-COS3X, ) yo X =*2 500 43

y = arccos5t + 7, X* +2x+1
XX 2
n Y= 5 — 2arctg(4x + 3x).

2x—17
3. CocraBbTe ypaBHEHHE KacaTeIbHOU K KPUBOM: y== 2
X —

B TOUKE X, = -1.

Hapucyiite kacaTenbHy0 U KPUBYIO.

4. BsluncnuTe HeolpeneIeHHbIE HHTETPalbl

3-5x%

VBX + X2

5. Beraucnure OMMPECACIICHHBIC NHTCIPAJIbI

1) J(1+t923x)dx; 2) j dx; 3)jarcsin5xdx; 4) j%dx.

1) 2(1 noxfax: 2) [ d 3) 4j5 x-1 4
—SIN 22X X, X, ———0X.
'(|; -!.ezx 13\)2X_l

6. Hailiqure tutomanu ¢uryp, orpaHMuEHHbBIX JUHUAME. B 3anade (6) mpu mocTpoeHUH JTUHUU
BOCIIOJIb3YHTECh Ta0NUILEeH Ba)KHEHIINX KPUBBIX B MOJSIPHOM CUCTEME KOOP/MHAT:

a) Xy=6, x+y-7=0; 6) p>=2c0S2¢.
7. BBIYMCIUTh HECOOCTBEHHBIM MHTErPaANl MIIM YCTAHOBUTH €TO PACXOUMOCTD:

7 ‘ ¢ dx
1 X3e_x dX; 2 s —3
) | : !3(4_x)2



KP Ne2 «/Iupdepenuunanbuoe u uaterpaabuoe ucunciaenne OHIIL. {uddepenunanbubie
YPABHEHH»

1. Halitu u mocTpouth 001acTh omnpeaencHuss (QYHKIUU
z=In(4-x*—y?) —arcsin(2 - y).

2. Halinute dYacTHBIE MPOW3BOAHBIC TIEPBOTO MOPSAKA (QYHKIUH:

z=3xy* —sing? +y)+u.

3. Hammcare ypaBHEHHME KacaTeJbHOW IUIOCKOCTH ¥  HOPMaJIM K  TIOBEPXHOCTH

Z7=49-x* - y2 B TOuke M (1; 2; 2).

2
4. BpIUUCIUTH TOBTOPHBIM HHTETrpa deI(ZX + y)dx
2 0

2

2 1

4 373
5. H3MeHUTh MOPAIOK HHTETPUPOBAHHUS B TBOMHOM HHTErPae: J. dy I f
1
y

. x°
6. BLI‘II/ICJ'II/ITB ABOMHOHN I/IHTerpaH J‘J._Z dXdy , TAC D — O6J'IaCTB, OFpaHI/ILIeHHaH JIMHUSIMHAU
y

yzi,y:x,x:4.
X

7. Berumcnuth Twiomans (GUrypbl, OrpaHUYEeHHON OKpykHocTsiMu =1 r=2C0S¢ (BHE
oKpyxkHOcTH I =1).

Boruucnuts miuomans GUrypsl, OrpaHUu4EeHHON JIMHUAMUA Y = % u X+y-7=0.

Boruncnuth 00bEM Tena, OrpaHUUYEHHOTO TOBEPXHOCTSIMU

z=8-x-y, x=0, y=x* vy=4, z=0.

10. Haiftu  ctatuyeckMe MOMEHTBl OTHOCHTEIbHO KOOPJIMHATHBIX OCEH  IJIACTUHKH,
OTpaHMYEHHON mapabomoii Yy = X° (y > O) , TpaMoi x=9, eciu IUIOTHOCTH
pacnpeneneHnst MacChl B KaK/I0M TOUKE paBHA OPAMHATE 3TOM TOYKH.

11. Haiiure momentsl unepunn |, 1, 1) oxHoponHoi mmacTHKm (5 =1), OTpaHUYCHHOU

OCSAMHU KOOpauHAT U npsimoit Y =2 —0,5X.
12. Pemmiute auddepenHnnaibable ypaBHEHUS IEPBOM CTETIEHU

A) xy'—4y-x2[y =0.
. T
Byysinx=ylny, — y(7)=e

B) x(y? —Ddx + y(x* —1)dy = 0.



13. Pemth IMHEHHBIC HEOMHOPOIHBIE U (dEepeHITnaTFHOE YPaBHEHNE C TTOCTOSTHHBIMH
KodpUITMEeHTaAMH

a)y" =3y +2y=(4x+9)e”, 6) y"+4y +8y=(x+2)cos3x
14. Peith OIHOPOAHYIO cUcTEMY AU PepeHIMAIbLHBIX YPABHEHHI:

x'=6x—y,
Y =x+4y.

KP Ne3 «Teopust BeposiTHOCTEI»

1. IlpousBoauTtcst 5 BBICTPENIOB IO pe3epByapy € TOPHOYMM, [IPHUEM PE3EpByap IMOCIE MEPBOTO
NonaJaHusi B HEro BOCIUIAMEHSETCSA, a IO0CJI€ BTOPOro IOINAaJaHus B HEro — B3PbIBACTCH.
BeposiTHOCTh momnananus B pe3epByap Nnpu Kaxxaom BeicTpenie paBHa 0,3. HaliTu BeposTHOCTH
TOT0, YTO pe3epByap OyleT MOJ0KKEH, HO HE B3OPBETCSI.

2. B ceMbe Tpoe aeTeii: 2 MabuMKa U JeBOYKa. [leTr urparoT Ha KyxHe. BepoSTHOCTh TOTO, 4TO
MaJbUMKH Pa3zo0bIOT Mmocyay cooTBeTcTBeHHO paBHa 0,7 u 0,8, a mna neBouku — 0,4. Haiitu
BEPOSITHOCTH TOTO, YTO MOCy1a OyneT pazoura.

3. Cama momagaeT B MHUIIEHb NpPHU OJHOM BBICTpene ¢ BeposTHocThio 0,8, Mama — ¢
BepositHOCThIO (0,7, a [Tama — ¢ BepositHocThiO 0,75. Carra BeicTpenui 2 pasza, Maima — 3 pasa,
[Tama — 1 pa3, mocie yero B MUIlleHU ObUIO OOHAPYX)EHO O0JIHO OTBepcTHe. KakoBa BEpOsTHOCTD
TOr0, YTO B MHIIICHb ITomajia Marma?

4. Pa3pblB CBSI3M MPOMCXOJUT B OJHOM U3 3BeHbEB TenedoHHOro Kadens. MOHTED
MOCIEZIOBATENbHO IMPOBEPSIET 3BEHbs, OOHapyxuBass MecTo paspeiBa. CoCTaBUTh pAan
pacmpeneneHuss 4ucla OOCIEIOBAaHHBIX 3BEHBEB, €CIM  BEPOSTHOCTh pa3pbiBa  AJs
KQKJIOTO 3B€HA IIOCTOSIHHA M paBHA P.

5. 3amaH psn pacnpeleneHus JUCKPETHOM ciydyailHOM BennuuHbl X.

X |1 2 3 4 5 6

P 003015020 |0,35 | 0,15 |?

[Toctpouth MHOTOYroJdbHUK pacnpezeneHus. Onpenenutb (QYHKUIUIO pacrnpeieneHus u
. m
noctpouth €€ rpaduk. BbplUMCINTH MaTemMaTHyeckoe OXHMJIAHHE X, IHCIEPCUIO

D[X], Cp€AHEE KBaApPaTHUYCCKOC OTKIOHCHHUEC Ox n BEPOATHOCTDH

P(m,—o, <X <m +0,).

6. 3amana QyHKOHS pacnpeneNieHus CIyJalHOW BeIWMYMHBI X
0, X <3,

F(x) = %(—x3 +12x* —45x +54), 3<x<5,
1 X >b.



Haiitu mmoTHOCTh pacmpenenenus. I[loctpouts rpaduku QyHKIME W TUIOTHOCTH
pacrnpeaciiCcHus. Beraucante MaTeMaTHUecKoe OXKHNIJaHUC, OUCIHCPCHIO U BCPOATHOCTH

P(X €(0,4)).

7. B Tabmuue  mpuBeAEH ~ 3aKOH  paCHpeleleHHs  BEPOATHOCTEH  CHCTEMBI
ciaydaiiHbIX BenmuuuH (X, V)

X
v -2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a
Haiitu: K03phUIUeHT «a»; MaTeMaTHYEeCKHE OXUIAHHS Mo My ;  THACIEPCHU

2
o,

r
¥; koadp¢unueHt xoppemsiuua Y

Ilpumepnvie 3a0anusa 0na no02omoeKu K mecmupoganuio no « Hucnennvim memooamy»
«Memoo xopo u KacamenbHvIX peUieHUs yPaGHeHUI)

O3HaKOMBTECEH C MCTOAaMHU IMOJIOBUHHOI'O ACJIICHHUA U XOPJ U KaCaTCJIIbHBIX PCIICHUA
TPAHCHCHACHTHBIX ypaBHeHI/Ifl. Pemmte YpPaBHCHUC 3TUMHU METOJaMH C TOTPCUIHOCTHIO 620,001 .

—X 2
e =2—X",
«Hucnennoe unmezpuposanuey

Beruucnuth no ¢popmyie npsMoyrosibHukoB, CUMIICOHA M Tpanenuil naterpai. Haiitu 3HaueHue
MOTPEIIHOCTH MOJIyYEHHOT'O Pe3yJIbTara:

4 9
A) J'xzdx, n =10; B) I,/GX—S dx, n=8.
0 1



Hpuiioxxenne 2

OueHovHbIe CPeACTBA J1JIsl MPOBEIEeHUs MPOMEKYTOUYHOM aTTecTAlNU

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBEAeHHUS
MPOMEKYTOYHOM aTTeCTALMU:

Kon
WHIAKATO

pa

Nunukarop
JOCTHKEHUS
KOMIIETEHIINHU

O1eHOYHEIE cpe€acTBa

OIIK-1: cmoco0HOCTHIO M TOTOBHOCTHIO HCIO0JIb30BATH OCHOBHbIE 3aKOHDI €CTECTBCHHOHAYYHbIX
AUCHHUIIIMH B HpO(l)eCCI/IOHaJIbHOﬁ HEATECJIBbHOCTH

3Hare

- OCHOBHBIE
TOJIOKCHHUS
TEOpUH TIpe-
JIeJIOB U He-
MPEPHIBHBIX
GbyHKIIUH,
rpaduku
OCHOBHBIX
3JIEMEHTAPHBI
X QYHKIUN U
MX CBOMCTBA,
OCHOBBI
YHCIIEHHOTO
pelieHus
TPAHCIICHJIEHT
HBIX
YPaBHEHUH,

- OCHOBHbIE
TEOPEMBI
muddepennn-
ITHHOTO W WH-
TEeTPaIbHOTO
HCUYUCIEHUS
byHKIHH 011~
HOU U He-
CKOJIbKHX TI€-
PEMEHHBIX,
METO/IbI
muddepenmma
JIBHOTO
HCUYUCIICHUS
Hccaea0BaHus

GbyHKIUH,

TeopeaneCKne BOIIPOCKHI IJII IK3aME€HA

1. ®ynkuus. CrnocoOsl 3ananust. O6aacts onpenaeneHus. OCHOBHbIE
aJIeMEHTapHbIE (PYHKIIUH, UX CBOMCTBA, rpaduKH.

2. Ilpenen @ynkuuu B Touke. [Ipenen GpyHKIMN B GECKOHEUHOCTH.
OAHOCTOPOHHUE ITPEIEIbI.

3. beckoHeuHO Masble 1 OECKOHEYHO OOJIbIINe (PYHKIUH, CBA3b MEXKy HUMH.
CBoiicTBa 6€CKOHEUHO MAIIBIX (PYHKIIUH.

4. TeopeMsl 0 mpeaenax. PackpbITie HeolpeaeIeHHOCTEH.

5. 3ameuaTesIbHbIE PEEIbI.

6. CpaBHeHHE OECKOHEUHO MaJbIX (PYHKIMI. DKBUBaJIEHTHBIE OECKOHEUHO
MaJible (YHKIIMH U OCHOBHBIE T€OpEMbI 0 HUX. [IpriMeHeHne K BBIYMCICHUIO
IIPENIETIOB.

7. HenpepbIBHOCTh QYHKIIMH B TOUKE. TOUKH pa3pbiBa U UX Kiaccu(UKaIMsL.

8. OcHOBHBIE TeOpeMbl O HeNpepbIBHBIX QyHKIMIX. CBONCTBA (QyHKIIMIHA
HENpPEpBIBHBIX HA OTPE3KE.

9. IlpousBoaHas QpyHKIMH, €€ TeOMETPUUECKUI U (PU3NUECKHUI CMBICI.

10. YpaBHeHHUs KacaTelbHON U HOpMalu K KpuBoil. {uddeperumnpyemMoctsb
(YHKIIUY B TOUKE.

11. TTpou3BoHAas CyMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO (DYHKIIHH.
[IpounsBoHas c0KHON U 00paTHOM (PYHKITUH.

12. InddepennmpoBanre HESIBHBIX U MTApaMETPUUYECKH 3aJaHHBIX ()YHKITHHA.
Jlorapudpmuueckoe nudpepeHnupoBaHme.

13.1Ipon3BoHBIE BEICIIUX MOPSIKOB.

14. Iudpdpepenuman pynkunu. I'eomerpudeckuii cMpici AuddepeHnnana.
OcHoBHBIE TeOpeMBI 0 AU depeHImaIax.

15. Ilpumenenue nuddepenuana Kk NpUOIUKEHHBIM BIYUCICHUSM.

16. OcHoBHbIE TeopeMbl U hepeHnnanbHoro ncuncienus: Pomns, Jlarpanxka
n Komm.

17.IIpaBuno Jlonurans.

18. YciioBUS MOHOTOHHOCTH (PyHKIMH. DKcTpeMyMbl pyHkunid. HeoOxoaumoe
U JIOCTaTOYHOE YCIIOBUS 3KCTpeMyMa (pyHKITUH.

19. HauGospiiee 1 HanMeHbIIIee 3HAYCHUsI (PYHKITUU Ha OTPE3KE.

20. Beimykiiocts rpaduka ¢ynkuuu. Touku nepern6a. Heobxomumoe u
JOCTaTOYHOE yCIIOBUS TOYEK Meperuoa.

21. AcumnToThl rpaduka GyHKINH.

22. TlepBooOpa3Has. HeonpeneneHHbIN HHTErpal U €r0 CBOMCTBA.

Tabnuiia OCHOBHBIX HHTETPAJIOB.
23. OCHOBHBIE METO/Ibl HHTEIPUPOBAHMSI: 3aMEHA IEPEMEHHON 1




Kon Nunukarop
VMHJMKATO | JOCTHKECHUS OneHouyHble CpeaCcTBa

pa KOMIIETCHLIUHU
OCHOBBI MHTETPUPOBAHUE I10 YACTSIM.
YUCJIEHHBIX 24. VlHTerpupoBaHue paliOHaIbHBIX (YHKIUI.
METOJIOB 25. MIHTEerpupOBaHrEe TPUTOHOMETPUUECKUX q)yH\I’(LII/II/I.
serancnenns | 28 WuTerpupoBanue UppaliOHAIBHBIX (YHKIMIA.

27. OnpezneneHHbl HHTErpall KaK Ipeesl HHTErpaJIbHON CYMMBI, €r0 CBOMCTBA.

OIIpECIICHHBI

X UHTETPaoB,

- OCHOBHBIE
THIIBI
OOBIKHOBCHH
BIX
nuddepeHnma
JTBHBIX
ypaBHEHUH U
METO/JIbI UX
pelIeHus,

- OCHOBHbIE
TIOHSATHS TE€O-
puun
BEPOATHOCTEMN
"
MaremMaTuyec
KO
CTaTUCTUKH

28.

29.

30.
3L

32.
33.
34.
35.

36.
37.
38.
39.
40.

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

52.
53.

54.

55.
56.
57.
58.
59.
60.
61.

62.

®opmyna Hetorona — Jleiionuia. OCHOBHBIE CBOMCTBA ONPECICHHOTO
HHTErpaa.

Beruuciienue onpeneneHHOro MHTerpaina (3aMeHa

[IEpEMEHHOM, UHTErpUPOBaHUE 10 yacTsM). HecoOcTBEHHbIE HHTErpabl.
I'eomerpuueckue U pu3NIECKUE IPUIOKEHUS ONPEICIIEHHOI0 UHTErpaa.
O6nacte onpenenenust ®HII. [Ipenen, HenpepeiBHOCTH. CBOICTBA (yHKINT
HENpepbIBHBIX B OTPAHNYEHHON 3aMKHYTOM 001acTu.

YacTHble IPOM3BOHBIE IEPBOTO NOPAIKA, UX FEOMETPUUECKOE HCTOJIKOBAHH
YacTHbIE TPOU3BOIHBIE BBICIIUX IOPSAIKOB.

HuddeperunupyemMocTs 1 oaHbIN AuddepeHuan GyHKIuu.
[Tpumenenue noaHoro augpdepeHnuana K NpuOIMKEHHBIM BBIYUCICHUSM.
JuddepeHnnansl BBICIIAX MOPSIKOB.

[IpousBonnas cnoxuoi ¢pyukiuu. [lonHas npousBoHas.
WuBapuanTHOCTH (hopMBI IOTHOTO AU dHepeHuana.
JuddepenurpoBanue HesBHOW (QYyHKIIMH.

KacarenbHast miockocTh 1 HOpMab K IOBEPXHOCTH.

OkerpeMyM (QyHKIMH JBYX NepeMeHHbIX. HeoOxonuMoe u noctaTouyHoe
YCIIOBHE IKCTPEMYMa.

VYcnoBHbI 3kcTpeMyM. MeTor MHOKUTENEH Jlarpanxa.

Haubonbiiee n HanMeHblee 3Ha4YeHUs (PYHKIIMU B 3aMKHYTOM 001acTH.
JIBOWHOM MHTErpaJl: OCHOBHBIE MOHATHS M ONPEICTICHHUS.
I'eomerpuueckuil ¥ GpU3NIECKUN CMBICI ABOMHOI'O HHTErpaa.

OcCHOBHBIE CBOMCTBA JIBOMHOTO HHTETpAIA.

Brruncnenue 1BOMHOrO HHTErpajia B IEKapTOBbIX KOOpAUHATAX.
Boruncnenue 1BOMHOr0 HHTErpaia B MOJIIPHBIX KOOPAUHATAX.
IIpunosxeHus 1BOMHOIO UHTErpaa.

TpolHOM UHTErpans: OCHOBHBIE ITOHATHUS, CBOMCTBA.

Brruncnenue TpoiHOro MHTErpajia B IEKapTOBBIX KOOPAMHATAX.

3amMeHa epeMEHHBIX B TPOWHOM MHTErpaie. Beraucienue

TPOIHOTO MHTErpalia B IUIMHIPUYECKUX U c(heprUecKHX KOOpIMHATaX.
I'eomeTrpuueckuit U GU3NYECKUI CMBICII, TPUIIOKEHUS TPOITHOTO MHTETpaa.
Juddepennnanbable ypaBHEHHS: OCHOBHBIE TTOHATHSL.

3anaun, npuBosIKe K 1uddepeHIaTbHBIM YPaBHEHUSIM.

Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH PEILICHUS

¢ depeHIINaTbHOTO YPaBHEHHUS.

VYpaBHEHMSI ¢ pa3AeIAIOIIUMUCS IEPEMEHHBIMH.

Opnopoausie quddepeHnraibHble ypaBHeHUs 1 mopsaka.

JIunelinble ypaBHeHUs. Y paBHEeHUs bepHyium.

VYpaBHeHHe B MOIHBIX AuddepeHnnanax.

Juddepenunanbable ypaBHEHHS BBICIINX MOPSIIKOB: OCHOBHBIEC TOHATHSI.
YpaBHEHMSI, JOIIYCKAIOIMUE TOHUKCHHUE MTOPSIKA.

JIuneitnsle nuddepeHanbHble YpaBHEHUS BBICIINX MTOPSIKOB.
Jluneiinbie oqHOpOAHBIE TUDPEepeHITMATbHBIC YPaBHEHUS 2, N-TO MOPSIIKOB.
Wuterpuposanue JIOJLY ¢ nocrosHupMU K03 uiimeHTamu.




Kon
HHAUKATO

pa

Nunukarop
JOCTIDKEHUS
KOMIIETEHITNH

OneHouyHble CpeaCcTBa

63.
64.
65.

66.

67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

81.

82.

83.

Jluneitapie HeogHopoaabie Y. Ctpykrypa obmero pemenus JIHY.
Meto Bapraluy IPOU3BOJIbHBIX IOCTOSHHBIX.

Wuterpuposanue JIHJY ¢ nocrosuabiMu K03 PHLIMEHTaMU U TTPaBOi
4acThIO CIIELIUAJIBbHOTO BHJIA.

Cuctemsl muddepeHaabHbpIX ypaBHeHUN. Teopema cyecTBOBaHUs U
€IMHCTBEHHOCTH pelleHns. MeTo MCKIIF0UeHNs )i PEIIEHUSI HOPMaJIbHbIX
cucteMm quddepeHINATBEHBIX YPaBHEHHH.

YuceHHble METO/BI pEIIEHUs anredpandyeckux u

TPaHCUEHJCHTHBIX YPABHEHUM.

YucneHHble METO/IbI PELLICHNUS ONPEAECIIEHHOIO HHTErpaa.

DneMeHTbl KOMOMHATOPUKH: IIEPECTAHOBKU, Pa3MEILEHUS, COUETaHMUS.
OcCHOBHbIE OHATHS TEOPHH BEPOATHOCTEH: NCHIBITAHUE, COOBITHE,
BEPOSITHOCTH COOBITHS.

JleticTBus Hasl COOBITUAMH. ANreOpa COOBITHI.

TeopeMsl CII0KEHUS U YMHOKEHHSI BEPOATHOCTEN.

®opmyna noaHoi BepoaTHocTu. Popmyia beiteca.
[TocnenoBarenbHOCTH HE3ABUCUMBIX HcIbITaHUN. DopMyita bepHysum.
CiyuaiiHble BEJIMUNHBI, UX BUJIBL.

Psan pacnpenenennsa. @yHKIMs pacpeneiIeHus], €€ CBOWCTBA.
[ImoTHOCTE pacnpeneneHus, CBOUCTBA.

YucnoBble XapaKTEPUCTUKHU CIIyYalHBIX BEJIMYUH: MaTEMaTHYECKOE
O’KHMJIaHHE, TUCIIEPCHS, CPEIHEE KBAIPATUYECKOE OTKIOHEHHUE.
HopManbHblii 3aKOH pacnpeiesIeHUs CIy4ailHON BETUYUHBI.

CucreMsl ciiy4ailHbIX BETMYUH. 3aKOH pacnpezeneHus. Yuciossle
XapaKTEPUCTUKU CUCTEMBI CITy4ailHbIX BEJIMYMH.

3aBUCUMOCTD CIIy4alHbIX BEJIMYUH.

IIpeamer maTeMaTUYECKON CTATUCTUKHU. I €HEpalibHast COBOKYITHOCTD U
BbIOOpKA. Bapuanmonnsiii psia. [lomuron. I'uctorpamma.
OMmnupudeckas QyHKINS pacipeaeeHus.

CraTucTuueckue OIIeHKH MapaMeTPOB pacIpeieleHs TeHepaabHOM
COBOKYITHOCTH.

Craructnueckas nposepka runores. Kpurepuii cornacusi.

Kpurepuii I[Tupcona.

Koppensnonnslil ananu3. IMnupuyeckuil KoOdQHUIUEHT KOPPETSIIH.
HaxoxneHue ypaBHEHUS TMHENHON PErpecCu METO0OM HAUMEHBIINUX
KBaJpPaToB.

YMmeTn

— pemarb
3aauu
M3y4aeMbIM
TEOPETHYECKH
paszzaenam;

— obcyxnaar
b CIOCOObI
s dhekTuBHOT
0  peuieHus
muddepeHima
JIBHBIX
YpaBHEHUU U
UX  CHCTEM;

1o

Hpumepubte npakmuiueckue 3a0aHUA O IK3AMEHA U 3auema:

1. Berauciaure npeaensl:

a)

d
2. Haiiure d_y 11 QYHKLMIH: a) y:e4x_x2. 0) {
X

lim 5 7o
x>0 X 4+ 3X° + 2X

1+4x-x* . . 3x-arcsin2x .
—— % :0) lim—————=;B

x>0 COS X — COS® X _

im¥2x—1-+5
x-3

x—3

X =ctg2t,
y = In(sin 2t).
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OneHouyHble CpeaCcTBa

OTIpeNIeNATh
¢ dexTuBHOC
Th  PEIICHUS
3ajauu,
MIOJTyYEHHOTO
C  TOMOIIBIO
YHCIIEHHBIX
METOJIOB;
pacro3HaBaTh
¢ pexTuBHBIC
pe3yIbTaThI
00paboTKu
IKCIIEPUMEHT
AITbHBIX
JaHHBIX  OT
Hed(hPeKTUBH
BIX

3. Belupcnuts:  a) Y- J3+i,

4. HaiiTu HeolnpeieI€HHBIA  MHTETpall:

6) (1-i)”.

a) jsin 3x-cos5xdX,

1-cosx . B) j(2x+5)-ede.
(x-sinx)®

G)J‘

V20 xdx

'! \/x2+5.

5. BbruncnauTs ornpeneneHHbI HHTETrpaj

1
6. BeraucauTh ornpenesIeHHbIA HHTEerpal j 4y - arcsin xdx -
0

X=4, y°=4x.

7. Haiitu miomans ¢urypbl, OrpaHUYeHHOM JIMHUSAMU:

0 0

-1 0
8. I3MeHHTP NOPSIIOK HHTETPUPOBAHHUS J‘ dy I fdx + J’ dy I fdx.

I = R R
9. BeunciuTh ”ﬂ'[xxgyg 1-x%, x>0-
5 X2+y2

10. Haiiti 11 mocTpouTh 00aCTh ONpeeIeHus] (PYHKITHH

U=+9-x*-y? +(x—y)3_

11. Haiitu mnonueiii guddepenHunan QyHKIUU: z=x1In y —sin2xy.

12. HaiiTu dacTHbIE IPOU3BOAHBIE MEPBOTO MOPAAKA (QYHKIUU:
z =5x°y3 +In(x +4y).
13. HammcaTh ypaBHEHHE KacaTebHOW TUIOCKOCTH W HOPMAJTH K TIOBEPXHOCTH
z=+/X*+y?> B TOuke (3,4, 5).
14. UccnenoBaTh Ha SKCTpeMyM QyHKIUIO Z = — 2XYy + 4y3
15. Pemmre 3amauy Komm: ycos® xdy = (y2 +1)dx, y(0)=0.
16. Haitnure obmiee pemenue auddepeHnaibHoro ypaBHEHHS
y' +y =e?*,

17. Pemmth 0THOPOAHYIO CUCTEMY TU(DPEpeHITNATBHBIX YPABHCHHN:
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x'=6x—y,
Yy =x+4y.

18. Tlpu nocraBke ¢ 3aBojaa Ha 6azy 1000 paguonpUeMHUKOB, y 55 BBIIUTH U3
cTpos JiaMIiibl. HaliTH BEpOSATHOCTD TOr0, YTO B3SITHII HayAauy NPUEMHHUK OyaeT
HCIIPaBHBIM.

19. [IaTHaauaTh 3K3aMEHAIMOHHBIX OUIIETOB COJEPKAT IO 2 BOMPOCa, KOTOPHIE

MOBTOPSAIOTCS, SK3aMEHYIOIIUICS 3HACT TOJIBKO 25 BonpocoB. HailTu BeposiTHOC
TOT0, YTO HPK3aMEH OyJeT cllaH, €CIIU JJIsl 9TOT0 JOCTATOYHO OTBETUTD HA JIBa
BOIIPOCA OJTHOTO OumIieTa.

20. IIpunuMaeM BEpOSTHOCTU POXKACHUS MajbuMKa U J€BOYKH paBHbIMU. HailTr
BEPOSTHOCTH TOTO, 4TO cpean 10 HOBOPOKIECHHBIX 6 OKaXKYTCSI MATTbYHKAMHU.

21. Jlan 3aKOH pacrpeneieHus TUCKPETHON CIIy4aiiHON BEINYNHBIL:

X: 110 120 130 140 150

p: 0.1 0.2 0.3 0.2 0.2

BBIYUCIIUTDb €€ MAaTEMATUUYCCKOC OKUIAHUC, TUCITICPCUIO U CPCTHEC
KBaApPaATHICCKOEC OTKIIOHCHHUC.

22. Nana ¢yHKIMS pacrpeAesieHus] HeMPEPHIBHOM CIyYaifHONW BETMYUHBI X

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

Haiitu mnotHoCTh pactpenenenus f(X), moctpouts ee rpaduk, BEpOSATHOCTh

nonagaHus B 3aanHbid uaTEpBai [0,5; 2], MX, DX, Ox.

24. 3agaHo pacrpeneneHue BepOsITHOCTEH NTUCKPETHOW TBYMEPHOU cITydaifHOM

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

Haiitu 3akoHBI pactpeaeneHus COCTABISIOMUX, K03()GULMEHT Koppensuu

25. o BeIOOpKE IpH 3aHaHHOM ypoBHE 3HaunMocTn o = 0,05 mpoBeputs 1mo
KpuTepuio [TupcoHa rHIoTe3y 0 HOPMAILHOM PaCIIpeieeHIH TeHEPATbHOM
COBOKYITHOCTH. B Cilydae MpUHSTHS THIIOTE3bI O HOPMATBHOM PacIpe/Ie/ICHUH




Kon Nunukarop
MHJUKATO | JOCTUKECHUS OneHouyHble CpeaCcTBa
pa KOMIIETEHIMH
HallTU JOBepUTENIbHBIE HHTEPBAJIBI U1 MATEMaTHUECKOTO OKUAAHUA a U
CpeAHEero KBaJpaTHUECKOTo OTKJIOHEHUSI G IPH YPOBHE HAJIEKHOCTH Y =1—o
X; 4 7 10 13 16 19 22
n, 6 11 14 22 20 13 9
26. U3 HopMaIIbHOM TeHEepaIbHON COBOKYITHOCTH M3BJIEYEHA BBIOOPKA 0ObeMa
n=15:
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133,
148, 133, 134.
Tpedyercs npu ypoBHe 3HaunmMoctd @ = 0,05 IpoBEpUTH HYJIEBYIO TUIIOTE3Y
H, :o0? =0} =55, IPUHAB B Ka4€CTBE KOHKYPUPYIOIIEH TUIIOTE3bI: a)
. 2
H,:0°#55,6) H, :0?>55 nm H, :0° <55 B 3aBucumoctu ot
HOJIYYEHHOTO 3HAYCHUS O~ .
Bmagers |-
Ilpumepniuie npukiaonvle 3a0auu U 3a0aHUs
MPAKTUYECKH
MU HaBBIKAMH | 34 a4a 1. 3aBUCHMOCTB ITyTH OT BPEMEHH MPH MPAMOTMHEHHOM JIBIKEHHUH TOY
HCIIOJIb30BaH 1
us 3ajaeTcs ypaBHeHHeM S = —t°+2t°—3,rne s —muytbBM,a t — Bpemsa B ¢
MaTeMaTH4eC 3
KUX MOHSATHI | BBIYMCINTE €e CKOpOCTh M YCKOPEHNE B MOMEHT BpeMeHn t =4c.
U METOJOB
(u3yuaempix | 3afanue 2. COCTaBbTE ArOPUTM PEIICHHUS IMHCHHOTO OTHOPOHOTO
paszenos TuQQepeHIHaIbHOr0 YpaBHEHHs ¢ HOCTOSHHBIMU K03 uiimenramu.
MaTEMaTHKH )
npu pemennn | 3aaanue 3. Iloxrorosbre oTBETH Ha Bonpock! K /I3 Ne 8: UTo 3HAUNT OLCHHT!
MPUKIAJAHBIX | TeHEpaJIbHbIE MapaMeTphl 1o BbIOOpKe? CHopMysnpyiiTe onpeeneHne TOUeUHC
3ajady, OIICHKH. OHpe,Z[CJII/ITe CMEIIEHHBIE U HECMEUIECHHEIE, 3¢)(peKTI/IBHLIe u
- HaBbIKAMH | yes(h(heKTUBHBIE, COCTOSATENLHBIE M HECOCTOATENbHbIE OLIEHKH T'eHEPaIbHbBIX
06obmeHn napameTpos. [IponsurocTpupyiTe onpeneneHnus reOMETpUUECKU. 3alUIINTeE
€3yJIbTaTOB
g euileHm pacueTHble (YOPMYJIIBI AJIsl CTPYNIHPOBAHHBIX U HECTPYIITMPOBAHHBIX TaHHBIX:
2 J—
pe3ynbTatoB | BBIOOpPOYHOrO cpefHero X (yKauTe ero BEPOSTHOCTHBIN CMBICI); BEIOOPOYHC
00paboTKn nucrniepcuu Dg. Kak o1ieHUTh MaTeMaTrHueckoe 0OXugaHue TI0 BEIOOPOYHOM
CTaTUCTUYCCK | cpennen? OneHnTe AUCIEPCHIO M0 UCIIPABICHHON aqucnepcuu. Kakumu siBistroT
oro TOYEUYHBIE OLIEHKN MaTeMaTHYECKOrO O’KUAAHUs, TUCTIEPCUH U CPETHETO
9KCIIEPUMEHT
o KBaJpaTUYHOTO OTKJIOHEHUS: CMELICHHBIMU WX HET, 3(p(PEeKTUBHBIMU WIIN
5
()
- cocoGaM Hed(PPEKTUBHBIMH, COCTOATEIBHBIMU HJIM HECOCTOSTEIbHBIMU
OLICHUBaHMSI

3HaYMMOCTH U
MIPaKTUYECKO

3anaya 4. /I n3ydeHust KOJIMYECTBEHHOTO NpU3Haka X U3 FeHepaJlbHON
COBOKYINHOCTHU M3BJI€U€Ha BEIOOpKA X, ,---, X, oObema N, nMmeromas gaHHOe




Kon Nunukarop
WHMKATO | JTOCTHKEHUS OLEHOYHBIE CPEICTBA
pa KOMIIETEHIIUH
i CTaTHCTUYECKOE PACIIPEIEIICHHE.
IPHUIOJHOCTH 5
1). IlocTpoliTe NOIUTOH YacTOT.

TOJIYYEHHBIX
pe3yJIbTaToB 2). ITocTpoiiTe SMIMPHIECKYIO (PYHKIHIO PACIpEIETCHHUS.

3). [TocTpoiiTe TUCTOrpaMMy OTHOCHUTEIHHBIX YacTOT.

4). Haiinute BeIOOpOYHOE cpeniHee X , BBIOOpouHyo aucnepcuo D,

BbI60pO‘lHOG CpeaHCE KBaApaTUICCKOC OTKIIOHCHUC G ., UCIIPABIICHHYIO

AUCTICPCHUIO Sz M UCIIPABJICHHOC CPCAHEC KBAAPATHUCCKOC OTKIIOHCHHUC S .

5). Ilpu naHHOM YpOBHE 3HAUUMOCTHU o IPOBEpHTE 10 Kputeputo [Tupcor
TUIIOTE3Y O HOPMAJIBbHOM PaCHpeIeICHUN T€HEPATTBHON COBOKYITHOCTH.

6). B ciiydae mpuHSTHS TUTIOTE3BI O HOPMAJIbHOM PacCIpeIeTICHIUN HAMTUTE
JIOBEPUTEIIbHBIC MHTEPBAJIBI ISl MATEMAaTHYECKOTO OKUJIAHUST @ | CPEHErO
KBaJIpaTUYECKOT0 OTKJIIOHEHHUSI G MPH JIaHHOM YPOBHE Ha/IeKHOCTHU

vy =1—o. (Ilpunsars a = 0,01).

X; 9 13 17 21 25 29 33

10 19 23 25 19 12

IIK-2: roTOBHOCTBHI0 NPUMEHATHh AHAJMTHYECKHE M YN CJIeHHbIe MeTO/Ibl pellleH!s MOCTABJIEHHbIX
3a/a4, HCIOJIb30BATH COBPeMeHHbIe MHGOPMAallHOHHbIE TEXHOJIOTHH, IPOBOANTH 00PadoTKY
HH(popMaINH ¢ HCII0Jb30BAHUEM NPHUKJIAIHBIX IPOrPAMMHBIX CpeaCTB cepbl NpodeccHOHATbHOU
e TeJIbHOCTH, HCII0JIb30BaTh CeTeBble KOMIIBIOTEPHBbIC TEXHOJOTHH M 0a3bl JAHHBIX B CBOEH
npogeccnoHaIbHOI 00/1aCTH, TAKETHI NPUKJIAAHBIX IPOIPaMM /Ul PacyeTa TeXHOJOTH4eCKUX
napamMeTpoB 000py10BaHHs

3HaTh

- OCHOBHBIE
IIOHATUA U
METO/IbI
MaTeMaTHIecC
KOTO aHaJIN3a:
TEOPHH TIpe-
JIeTIOB U He-
[IPEPBIBHBIX
dyHKumid,
muddepennu-
QILHOTO U MH-
TErpaibHOTO
VCYHCIICHUS

1. ®opMyTUPOBKH OCHOBHBIX T€OpEM (CBOMCTB, MPU3HAKOB U3YUYaE€MBIX TTOHSTH]
HEOOXOUMBIEC U IOCTATOYHBIE YCIIOBHS) B U3y4aeMbIX pa3jienax Kypca.

2. MeTo1bl pacKpBITUS HEOIIPENEIEHHOCTEH, BBIICHEHUS! HENPEPBIBHOCTH
(GyHKIIUU OJTHOW MEPEeMEHHOM.

3. Anroput™ NpuOIMKEHHOTO BEIYUCIEHHS (PYHKIIMH C TTOMOIIBIO
muddepeHIrana; HamkuCaHusl ypaBHEHUS KacaTelbHOM NMPsMOH (IIIOCKOCTH).

4. AnropuT™ NOJHOTO HCCIEeI0BaHUS (DYHKIIUU.

5. MeTtozbl BBISICHEHHSI KJIACCOB MHTETPUPYEMbIX (DYHKLUH, a TaK)Ke METOIbI
HETOCPEICTBEHHOTO MHTETPUPOBAHUS U MHTEIPUPOBAHUS OCHOBHBIX KJIACCOB

(GyHKIMH.
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dbyHKIMHA 0f1-
HOH U He-
CKOJIbKHX TIe-
PEMEHHBIX,
TEOpUU
OOBIKHOBEHH
bIX U e-
PEHITMATEHBIX
ypaBHEHUH U
cucrteM aud-
dbepeHuanb-
HBIX ypaBHe-

HUM;

- OCHOBHbIE
MOHATHUSA U
METO/IbI
TEOpUHU
BEPOATHOCTEMN
"
CTaTUCTUYECK
Oro aHaJin3a
pe3yJIbTaToOB
JKCIIEPUMEHT
a

6. CriocoObI BBISICHEHUS] CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
7. O011yt0 CXeMy IMOCTPOSHUS KPATHBIX HHTETPAIOB U CBEJICHUS X K IIOBTOPHBI

8. CriocoObl HaXOXACHUS TOTPEIIHOCTH B IPUOIMKEHHBIX BBIYUCICHUSIX KOPHSI
YpaBHEHHS U OIPECIICHHBIX HHTETPAJIOB.

9. OcHOBHBIE CIOCOOBI CTATUCTUYECKON ITPOBEPKU TMIIOTES, BBISICHEHUS
JIOBEPHUTEIBHBIX HHTEPBAJIOB IS TAPAMETPOB PacIIpe/IeICHUSI.

10. MeTtoab! mpoBEpKH TOMYIIEHHSI OIIMOOK EPBOr0 WIM BTOPOTO poja Mpu
MPOBEPKE CTATUCTUUECKUX TUIIOTE3.

Ymers

- KOPPEKTHO
BBIpAXaTh U
apryMEeHTHPO
BaHHO
000CHOBBIBAT
b IOJIOXKCHUS
MIPEAMETHOMN
obmactu
3HAHUS U Me-
TOJIOB Mare-
MaTHYECKOTO
aHajgu3a JIIst
IMOCTAHOBKH M
pelIeHus KOH-
KPETHBIX TPH-
KJIaJHBIX 3a-
a4

Ilpumepniuvie npakmuueckue 3a0anus u 3a0aiu

3ananme 1. CocTaBbTe aITOPUTM PELICHHUS .. ... 3a]Ia4H.

3aganue 2. Berunciure npulIMKeHHO Y = i/? npu X = 1,03.

3anaya 3. Beraucnure npenen no npasuiny Jlomurans lim w.
X—2 X° —4

3aganue 4. ChopMmynupyiiTe HEOOXOAUMOE YCIOBHE IKCTpeMyMa () YHKIIUU
OJIHOU IIEPEMEHHO.

12

x? -4

3anaua S. MccnenoBath hyHKIMIO M TOCTPOUTS €€ TpaduK: y =2+

3agaya 6. KakoB reoMeTpu4ecKHil CMBICII ONPEAEIIEHHOT0 MHTErpaja OT JaHHO!
(yHKIMU B JTaHHOM MHTEPBAJIE B IEKapTOBOM CUCTEME KOOPAUHAT?

3ananme 7. YKaxuTe BEpHOE YTBEP)KACHNUE O (YHKIIMU ABYX MEPEMEHHBIX:




Kon Nunukarop
WHJIUKATO | JOCTHXKEHUS OueHouHbIe CpeiCcTBa
pa KOMIIETEHIINH
a). TpaJueHT NMEePHEHAUKYIISIPEH KacaTelbHON IIOCKOCTH;
0). TpaiueHT SABJISAETCS IPOU3BOAHOM 110 HAIIPABIIEHUIO;
B). TPAJMEHT SIBIISIETCS KacaTeJIbHOW K JINHUM YPOBHS;
I). TPQJAMEHT OTNpeeNisieT HapaBieHHe MaKCUMaIbHOM CKOPOCTH U3MEHEHUS
byHKIHH.
3aganue 8. Ykaxure JIOXKHOE yrBepknenue o GyHKIIUU ABYX MEPEMEHHBIX:
a). HenpepwiBHas pyHKuMs Beeraa quddepeHnupyema;
0). GyHKIUS, IMEIOIIAst IPEIeN B TOUKe M, MOXKET OBITh pa3pbIBHA B ATOH TOUK!
B). y nuddepeHupyeMoil pyHKIUHN CyIIECTBYIOT YaCTHBIE TPON3BOIHEIC;
T). U3 HEMPEPHIBHOCTH YaCTHBIX MPOU3BOIHBIX B TOUKE M cieayer
QG depeHIUPYeMOCTh PYHKIIUU B STON TOUKE.
3agaua 9. /IByMs MeTO/IaMU MPOBEACHBI U3MEPEHUS OJTHON M TOM ke (PU3HUECKC
BenuuuHbl. [lomydeHsl creayronime pe3yabTaThl:
a) B mepBoM ciydae 145, 133, 143, 121, 135, 132, 133, 148, 133, 13
0) Bo BTOpOoM ciywae 128, 120, 116, 115, 143, 115, 120, 138, 115,12
MO3KHO 7T CUMTATh, YTO 00a METO/1a 00ECTIEUNBAIOT OJIMHAKOBYIO TOUHOCTh
M3MEpeHHiA, ecIIM IPHUHSTH ypoBeHb 3naunmocti @ = 0097 [Tpexmonaraercs,
YTO pe3yJabTaThl U3MEPEHUI pactpeeieHbl HOPMaIbHO U BEIOOPKH
HE3aBUCHMBI.
Bnagets |- HaBbIKaMU | [Ipumepusie npakmuueckue 3adanus
HCIIOIb30Ba-
e 3ananme 1. [Topazmbinuisiite:
CKH BEpPHO, .
1) BepHo 111, 4T0 CymMMa, pa3HOCTh U MPOU3BEACHHE IBYX YETHBIX (DYHKITUI eC’
apryMeHTHPO-

BaHO U SICHO
CTPOUTbH YCT-
HYIO U ITACh-
MEHHYIO peyb
Ha PYCCKOM
A3BIKE, FOTO-
BHTb U pelaK-
THPOBATH
TEXHUYECKHE

yeTHas QyHKIusA?

2) Kakoii, B cMBbICIIE YETHOCTH, OyeT QyHKIINS, paBHas MPOU3BEIECHUIO (CyMM
JIBYX HEYETHBIX (YHKIUI?

3) CymiecTBy10T 11 GYHKIIMH, OOpaTHBIE caMUM ceOe (MTpU J0Ka3aTeIbCTBE
BCIIOMHHTE MPEIOXKEHNE 0 rpadukax oOpaTHBIX PyHKITHI)?

4) Mosxer i1 ueTHast PyHKIUSA OBITH CTPOTO MOHOTOHHO¥?

3ananue 2. CucreMaTu3upyiTe U 0000INUTE BCE KITFOUYECBBIC IIOHATHS U MIPHUEMB]




Kon Nunukarop
WHJIUKATO | JOCTHXKEHUS OueHouHbIe CpeiCcTBa
pa KOMIIETEHIINH

TEKCTBHI C pelieHrs TUIOBbIX 3a7a4 1o Teme «[IpousBoanas» u «lIpumeHenne Npou3BOIHC
MaTemMaThuec |Ipu uccieaoBanuu GyHKIuiy». Pesynbrar opopmute B Buie TaOIUIIBL.
KO
CHMBOJIHKOI 3aganme 3. CHUMUTE BUICOPOJIMK Ha TeMY «S1 Haydy Bac pemaTh 3aJa4u 1o
— TeMe...». [IpuMepHbIi CIUCOK TEM:
bopmynamu, | 1) Nejicreus HAT KOMILIEKCHBIMU HHCIAMH B Pa3HOi (opMe.
nyOIMYHO
IpEICTaBIATH 2) Beruncnenue npeaenioB GyHKIIMH OJHON TIEPEMEHHOM.
COOCTBEHHBIE

U U3BECTHBIE
Hay4HbIE pe-
3yJIbTaTHI,
BECTU JMC-
KyCCHH;

- HaBBIKAMU U
METOIUKAMH
00001IIcHHS
pe3yIbTaTOB
perieHus,
SKCIEPUMEHT
albHOM
JIeSITETLHOCTH

3) Pemenue 3a1a4u Ha Mccie10BaHUE HENPEPHIBHOCTH (DYHKIIMU U XapaKTEPUCTH]
TOYEK €€ pa3pbiBa U T.J.

ITK-16: cioco0HOCTHIO IVIAHUPOBATH U MPOBOAMTH (pU3MYeCKHEe M XUMHYECKHE IKCIIEPUMEHTHI,
NMPOBOIUTH 00pa0OTKY X Pe3y/IbTATOB H OLICHUBATH NMOTPEIIHOCTH, BBIABUIATh THIIOTE3bI U
YCTaHABJIUBATH TPAHUIIBI X IPUMEHEHHs, IPUMEHATH METObl MATEMATHYECKOI0 AaHAJIN3A U
MOAC/IHUPOBAHUA, TCOPETUIECCKOI0 U IKCIICPUMEHTAJBHOI0 HCCICTOBAHUA

3HaTh

- OCHOBHBIE
MTOJIOXKEHHUS
TEOpUU TIpe-
JIEJIOB U He-
MPEPBIBHBIX

GyHKIIUH,

- OCHOBHBIC
TEOPEMBI

g depeHIm-
aJLHOTO M UH-
TEeTrpaIbHOTO
HCYHCIICHHUS
byHKIMIA 0f1-
HOM U He-

Cwmotpu (aiin — «Criucok BompocoB k [1K-3-3»
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CKOJIbKHUX TIe-
PEMEHHBIX,
METOIbI
muddepennma
JBHOTO
WCYHCIICHUS
UCCIIEIOBaHHS

bynxumii,

- OCHOBHBIE
THIIBI
OOBIKHOBCHH
BIX
muddepennma
JTBHBIX
ypaBHEHUH U
METOJIbI UX
pelIeHus,

- OCHOBHBIE
MOHSTHUS TE€O-
puu
BEPOATHOCTEMN
"
MaremaTuyec
KOM
CTaTUCTUKU

YMmeTn

— TIPUMEHATH
METOBI
muddepeHima
JIBHOTO
VCUUCIICHUS
s
UCCIIEI0BaHUS
byHKIHIT
OJIHOM U JIBYX
TIEPEMEHHBIX
(B TOM umcie
Ha
HKCTPEMYM,
MIOBEJICHUE Ha
rpaHuIe
obnacTtu
3aJaHHs u
T.IL.);

Ilpumepnuvie npaxmuueckue 3a0anus u 3a0auu

3ananme 1. [Tokaxxute, 4TO Mpenen |jy, X=C9SX He MOXKET ObITh BHIUMCIIEH 110
X% X+ COS X

npaBuity Jlonurans. Haiiaure 5TOT nmpeaen IpyruM crocooom.

— 2
3anaua 2. K rpaduxy pysxmun (x)=3 %" ero Touxe ¢ abcmuccoit Yo =1

MpoBeJieHa KacartenbHas. Haiitu miomanb TpeyroiabHIKa, 00pa30BaHHOTO
KacaTelbHOU U OTPEe3KaMU, OTCEKAEMbIMH €10 Ha OCSIX KOOpJIUHAT.

3anava 2. HailiTu 1ieHTp Macc 0THOPOAHOIO TeNa ( Y= 1) , OTPAHUYEHHOI0
noBepxHocTsIMH Y° +2° <X< 2.

3anaya 3. Haiiti Haubosnbliee 1 HauMeHbIIee 3HaYeHUS (QYHKIIMU
7 =5x?+8y—2x+1 B 3aMKHyTOH obsacTtu /I, orpaHUYEHHON TUHUSIMHU




Kon Nunukarop
WHJMKATO | JOCTUXCHHUS OueHouHbIe CpeiCcTBa
pa KOMIIETEHIINH
— BBIABIATH, | x=4, y®=4x
CTPOUTH "
pcmarb 3ananme 4. [Togymaiite, C TOMOIIBIO CPEICTB KAKOTO paszesia MaTEMAaTUKH
MaTeMaTHICC | y103kHO PEIMTH CIIETYIONIYIO 3a/ady.
KHE€  MOJEIH
HPUKIAMHBIX | « ]Iyt yOOPKH CHETa Ha YJIUIaX Topoja UCIOIb3YIOTCS CHErOyOOPOYHbBIC MAIIHH}
sanad, Onu paboTaroT B TEUEHUE CBETIIOTO BPEMEHH CYTOK C 6 710 18 4acoB ¢ MOCTOSIHHC
- 00CyX1aTh 3
5 ckopocThio yoopku cuera 400 (m*/4). i3MeHeHne 00beMa CHeTa, BHINAIar0IIero
CHOCOObI
Ha YJIUIIBI TOPOJa B TOPOJIC B TEUCHHUE CYTOK, MOKHO OIMCATh YPAaBHCHHEM
¢ dexTuBHOT s )
0 penieHus —=120c - 5r . S(1) 3
sanad t rae — o0BeM cHera (B M”), BbIIIaBLIETO 3a Bpems t (B
’ 3
gacax), 0=7£24. B moment Bpemenu ! = 0 ma ynunax ropoaa nexut 1000 m
pacmno3HaBaTh ): P yamn PO
cHera. YCTaHOBUTE COOTBETCTBHE MEX 1y BpeMeHeM t 1 00beMoM cHera,
s deKTUBHBIC
S(r
PE3YJIbTAThI JISXKaIero Ha yaunax ropoja ( ) . »
oT
nerdhbexTHBH CocTaBbTe MaTeMaTHUYECKYIO MOJEIb ATON 3a7a4i U peluTe eé.
BIX
Bnaners |- HaBbIKAMU

MMOCTPOCHUS U
peleHns
MaTeMaTH4eC
KHX MoJenei
MPUKIAIHBIX
3aj1ay;

- croco0aMu
OIIEHUBaHUS
3HAYMMOCTH U
MPAKTUIECKO
i
HpI/IFOJIHOCTI/I
MOJIyYEHHBIX

pe3yJIbTaToB

HpuMeprle NMPAKTUYICCKUE 3alaHUs U 3aJaYU

3agaua 1. [{ns perienus 3a1auu cenaiTe CXeMaTUYECKUI YepTekK U MOTyIUTe
(YHKIMOHATBHYIO 3aBUCUMOCTD 110 YKa3aHHIO K 3a1ade. Haiigure o0nacth
oTpeJiesIeHus 3TO (PYHKIIMU IO CMBICITY 3aJlaud. BerurciauTe 3Ha4eHus 3TOM
(GYHKIMHU TpU TpeX pa3IUuHBIX 3HAUCHUSIX aprymenTa. Mccnenyiite GpyHKINIO H
HauOosblIee U HauMeHblee 3HadeHns. OTBEThTE Ha BONIPOC 331a4H.

«CeueHue TOHHENS UMeeT HopMy IPSIMOYTOJIbHUKA, 3aBEPIICHHOTO MOJYKPYTON
[epumertp ceuenus 18 m. [Ipu kakom paanyce MOTYKpyra IJIONIAb CCUCHHUS
Oynet HauOOIbIIeH?»

OGo3HaubTe paguyc monykpyra sepe3 I u BeIpasure miomas S CedeHMI Kax
dynkimio or T $=3(r),

3anava 2. Ha xakoii BEICOTE I HAJ[ [IEHTPOM KPYTJIOTO CTOJIAa pajnyca a ClIeayeT
MIOMECTHTD JIaMITy, YTOOBI OCBELIIEHHOCTb Kpasi cTojia Obljia HanOoIbIIeH?
(CamocTOsTENIEHO MTPOAHATIM3UPOBATh CPEJCTBA (3HAHMS, METO/IbI) KAKOTO
paszzena MaTeMaTUKU NOTPEOYIOTCS JUTsl pellieH s JaHHOH 3a/1aun).

3anxaua 3. ITo BeIOOpKe 0OBeMa = 35 HalJIeH CPEIHUI BEC X =190
m=40

I U3EeIun

M3TOTOBJICHHBIX HA ITIEPBOM CTAHKE; TI0 BEIOOPKE 00beMa
y =180

HaWJIEH CpEelIHY

T HSHGHHﬁ, H3TOTOBJICHHBIX HA BTOPOM CTAHKCE. FeHepaJII:HBIG
D(X)=702" D(Y)=802"

BCC

. Tpebyetcs npu ypoBHe
H, :M(X)=M(Y)

AUCTICPCUN U3BCCTHBI:

o=001

3HAYUMOCTHU MIPOBEPUTH HYJIEBYIO TUIIOTE3Y npu




Kon Nunukarop
WHOIUKATO | JOCTIKEHUS OueHouHbIe CpeiCcTBa
pa KOMIIETEHI[UHA

KOHKYPHUPYIOIIEH TUITOTE3€
a) Hh M(X)# M(Y)1

6) H, :M(X)>M(Y)

6) HOpﬂ)IOK MMpoBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTalluM, NIOKa3aTe¢/JIn U KPUTEPUH
OIlCHUBaAHUA:

[TpomMexxyTodHast aTTeCTAIHS 10 TUCIUIUTHHE «MaTeMaTHKay BKIIFOYAeT TCOPETHUCCKUE
BOIPOCHI, TO3BOJISIOIINE OIICHUTh YPOBEHb YCBOCHHUSI 00YJArOIIIUMUCS 3HAHUH, U TIPAKTHYECKUE
3aJlaHusl, BBISBISIONINAE CTEIIEHh COOPMUPOBAHHOCTH YMEHUI U BJIaJICHUM, IPOBOJUTCS B hopMe
sk3ameHa (1 u 2 cemecTpsl) U B hopme 3adera (3 cemecTp).

DK3aMeH I10 HaHHOﬁ JUCHUIITIMHE ITPOBOAUTCS B YCTHOﬁ (I)opMe 10 5K3aMCHAIIMOHHBIM 6I/IJ'IeTaM,
Ka)K,I[Hﬁ M3 KOTOPLBIX BKJIIOYACT 2 TCOPECTUYCCKUX BOIIPOCA U JIBA ITPAKTHYCCKUX 3a/IaHUA.

IToxa3zatenu u KPHUHTEPHUHA OLICHUBAHUS IK3aMEHA:

— Ha OLIEHKY «OTJMYHO» — 00yYaIoOUINiics IEMOHCTPUPYET BHICOKUN YPOBEHD
c(OpMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKO€e 3HaHHE
yueOHOro MaTepuasa, CBOOOIHO BBIMOJIHAET MPAKTUYECKUE 3aJJaHHsl, CBOOOTHO ONEpUpPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYAIMSIX MMOBBIIIICHHOW CII0KHOCTH.

— Ha OLICHKY «X0POo1I0» — 00y4Jaroluiics IEMOHCTPUPYET CPEAHUM ypOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIIUI: OCHOBHbIE 3HAHMSI, yMEHUS OCBOEHBI, HO JIOMTYCKAIOTCS HE3HAYUTENIbHbIE OIINOKHY,
HETOYHOCTH, 3aTPyAHEHHUs IIPY AHAJTUTUYECKUX OINEpallHsIX, IEPEHOCE 3HAHUM U YMEHHUI Ha
HOBBIC, HECTAHIAPTHBIE CUTYALUH.

— Ha OLIEHKY «yA0BJeTBOPHUTEIbHO» — 00yUYaIOUIUIICs 1EMOHCTPUPYET MOPOrOBbIN YPOBEHb
c(OpMHUPOBAHHOCTH KOMITETEHIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUSATHH JTOMYCKalOTCS OMNUOKH,
IPOSIBIISETCS] OTCYTCTBHE OT/ENbHBIX 3HAHUN, YMEHUN, HABBIKOB, 00yYarOIUIACS UCIIBITHIBAET
3HAQYUTEIIbHBIE 3aTPYIHEHUS IIPU ONIEPUPOBAHUY 3HAHUSAMHU U YMEHUSAMH IIPU UX IIEPEHOCE Ha
HOBBIE CUTYalUU.

— Ha OLIEHKY «HeyA0BJIETBOPUTEIbHO»— 00yJarOIIUICs IEMOHCTpUpPYeET 3HaHus He 6osee 20%
TEOPETUYECKOTr0 MaTepuaa, J0MyCKaeT CYIeCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
MHTEJUICKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 33]a4 MIIM HE MOKET MMOKa3aTh 3HAHUS JaXe Ha
YPOBHE BOCTIPOU3BECHHS U 00BSICHEHHS HH(POPMAIIHH.

IHokazamenu u Kpumepuu ouernueanus zauema.:



- IS CIaYM 3a4eTa o0ydJaroIuiics mokassiBaeT chopmupoBanHOCTh KommneTeHnn OITK-1,
[1K-1 u I1K-3 no paznenam 3-ro cemecTpa, T.€. MOKa3bIBA€T COOTBETCTBYIOUIUE 3HAHUS (10
KpaifHeil Mepe, Ha ypOBHE BOCIIPOU3BEACHHS U 00BICHEHUSI MHPOPMAITUH ) U UHTEIUICKTyaIbHbIC
HAaBBIKH pEUICHUS MPEAJIOKEHHBIX B TaOnuIle 11.7a) 3a1ad4;

- 3a4eT He CJIaH, €CIIU Pe3yabTaT 00YUYCHHS HE JOCTUTHYT, 00YUArOIIHIACS HE MOXKET TOKa3aTh
3HAHMS Ha YPOBHE BOCIIPOU3BEACHUS U 00BsICHEHHS HH(POPMAIIHH, HE MOXET IMOKa3aTh
VMHTEIJUICKTYyAJIbHbIE HABBIKU PELIEHUS MPOCTHIX 3a/1a4.



