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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 10.A. N3BekoB

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 10.A. U3BekoB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2023 - 2024
yaeOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoi MaTeMaTHKu U HHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapoii 10.A. U3BekoB

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

IIporokomor _ 20 r. Ne
3aB. kadeapoii 10.A. N3BekoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenanuu kaeapsl [IpUKIaaHON MaTEMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenstmMu 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 BaXKHOCTH MAaTE€MaTUYECKOW IMOIrOTOBKU
JUTSI COBPEMEHHOTO CIeIHaIuCTa.

[TpuoGperaembie 3HAHUS JODKHBI OBITH JOCTATOYHBIMH JIJISl YCIICUTHOTO OBJIAJICHUS
OOLIeHAYYHBIMU M OOILIEMH)XCHEPHBIMU AUCHUIUIMHAME Ha HEOOXOAMMOM HAayYHOM YPOBHE.
TpeOyercst pa3BUTh YMEHHUS CTYICHTOB CAMOCTOSITEIILHO PACIIUPSIITh MATEMATUICCKUE 3SHAHUS U
MPOBOAMTh aHANU3 MPUKIAJAHBIX 3a]a4, MPUBUTh HABBIKM HCIIOJIb30BAHUS MaTEMaTHYECKUX
METOJIOB U OCHOB MaTEeMAaTHUECKOTO MOACITUPOBAHUS /ISl OMUCAHHS (PU3HMUECKUX, XUMUYECKUX,
Ter0(QU3NUECKUX MPOLECCOB, IMPOTEKAIIUX B OKpYXKarolleM Mupe. bakamaBpbl HOIKHBI
OBJAJIETh ~ OCHOBHBIMH  QHAJIUTHUKO-TEOMETPUUYECKUMU  METOJIaMU  MOJICIUPOBaHUSL U
NCCITIENTOBAHUA TAKWUX 3aj1ay.

2 MecTO TUCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO NPOrpaMMbl

Juctunnuaa Maremarrka BXOJUT B 0a30BYIO 4acTh y4€OHOTO MIaHa 00pa3oBaTebHON
POTPaMMBI.

Jnst  w3ydeHusT  IUCUMIUIMHBI ~ HEOOXOoAuMbl  3HaHWS  (YMEHHWs,  BJIaJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTE U3yUEHUS TUCIUILINH/ PAKTUK:

Jisa  u3ydeHus  AMCUUIUIMHBL  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
chopMupOBaHHBIE B PE3YJIbTaTe HW3YyYEHUS TUCHUIUIMH: «AJnrebpa W Havajla aHaIM3ay,
«"eomeTpus» B 00bEME MPOrpaMmbl CPEAHEH IIKOJIBI.

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AMCLUHUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTNH/TIPAKTHK:

®usuka

duznyeckas XUMHS TYTOMIABKIX HEMETANTHYECKUX U CUIIMKATHBIX MaTepUajIoB

dusnyeckas XuMus

Konnounnnas xumus

[InanupoBaHue U opraHU3alns SKCIIEPUMEHTA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbraTte ocBO€HUs TUCHMILIMHBI (MOAyns) «MaremaTnkay 00ydarouIuiics 10JKeH
00Ja1aTh CIeAYIOUMMU KOMIIETEHIIUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETEHIIMH
OIIK-1 CMOCOOHOCTBIO M TOTOBHOCTBIO UCIIOIB30BaTh OCHOBHBIE 3aKOHBI

C€CTCCTBECHHOHAYYHEBIX JUCHUIIIINH B HpO(i)CCCPIOHﬁJ'IBHOfI JCATCIIBHOCTH

3HaThb - OmpeJeNeHHs] OCHOBHBIX MaTeMaTHYECKHX OOBEKTOB U3 PA3IUYHBIX
pa3zienoB BBICIICH MaTEeMAaTHKU, UCTIOJIB3YEMBIX JJISI OMTMCAHUS PeaTbHBIX
O00BEKTOB U MPOIIECCOB

- QHWIMTHYECKHUE CTIOCOOBI OMPEIeNIEHNS MAaTEMAaTHUYECKIUX 00OHEKTOB

- CBOWMCTBa M OCHOBHBIE XapaKTEPUCTUKN MaTEeMaTUYECKUX 0OBEKTOB

- TpaBWJIa pabOTHI C MATEMATHIECKUMH 00OHEKTaMU

- OCHOBHBIE METOIBI HCCIIENOBAHUA MATEMATHUECKHUX O0BEKTOB




VYmeTb

- COITOCTABJISITh PEATBHYIO 3a7]a4y € OMPEIeTIECHHON 0071aCThIO
MaTeMaTUUYEeCKUX 3HAHUM,

- MPUMEHSTH TUITUYHBIC MaTEMaTHYECKHE MOJIEH B Tpo(ecCHOHATbHON
JIeITESIbHOCTHU

- HAXOJUTh pelieHue GopMaIn30BaHHON 3a/1a4H, UCIIOJIb3YysI CBOMCTBA
MaTeMaTU4eCKHX OOBEKTOB,

- HMHTEPHpPETUPOBaATh (OPMAIILHO (MaTEMATHYCCKU) TTOJTYICHHBIN
pe3yJibTar

Bnanets

- METOIaMH PaOOThI ¢ Pa3TMYHBIMHU TI0 TIPHUPOJIC MATEMATHICCKUMHU
0o0BbeKTaMHu,

- IPaKTHYECKMMHU HAaBBIKAMH JTOKA3aTEeIILCTBA CY)KICHUUI

- YMCHHUEM TCOPCTUICCKU OGOCHOBLIBaTB BbIBOJbI,

- MaTEeMaTHYECKUMH METOJIAMH OITUCAHUS PEaIbHBIX MPOIIECCOB B
npodeccCHOHALHOM IeATEIBHOCTH

ITK-2 roTOBHOCTBIO IPUMEHSATH AHATUTUYECKUE U YMCIEHHBIE METO/Ibl PEIICHUS [TOCTABJIEHHBIX
3aJ1a4, UCIOJIb30BaTh COBpEMEHHbIE NH(OPMAIIMOHHBIE TEXHOJIOTUH, TIPOBOIUTE 00PabOTKY
UH(POPMALIUHU C UCTIOIB30BAHUEM MPUKIATHBIX TPOTPAMMHBIX CPEICTB Ceph
pohecCHOHANBHOM e TeNIbHOCTH, UCIIOIB30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTUU U 0a3bl
JaHHBIX B CBOEH MPO(heCcCHOHAIbHONW 001aCTH, AKEThl MPUKIAJHBIX IPOrpaMM JJIsl pacyeTa
TEXHOJOTHYECKHUX MapaMeTpoB 000pya0BaHuUs

3HaTh

- OCHOBHbIE MOHATHUS JIUHEWHOH anreOpbl U aHATMTUYECKON T€OMETPUN
- OCHOBHBIE IOJIOKEHUS MAaTEMaTUYECKOr0 aHaIN3a,
- OCHOBHBIE TIOHATHUS TEOPUU BEPOATHOCTEN U MATEMaTUYECKOM CTATUCTUKU

YmMmern

- pacro3HaBaTh BO3MOXXHOCTh AHAIUTUYECKOTO PEIICHHS 3a/1a4H,
- CaMOCTOSITEJIBHO Pa3padoTaTh AJITOPUTM PELICHUS 3a1a4H,

- KOPPEKTHO OOOCHOBBIBATh HEOOXOAMMOCTH MTPENIOKEHHOTO METO1a
peleHws 3a/1a49H,

- IPEUIOKUTH Hanbosee 3 HEeKTUBHOE pelIeHue,

- YMETh UCIIOJIb30BaTh MPHUKJIATHBIE POTPAMMHBIE TPOYKTHI

BraneTs

- MPUEMaM¥ aHAJTUTHYECKOTO M YNCIICHHOTO PEIICHUS MPUKIIAIHBIX 33134,
- HaBBIKAMU HWHTEPIPETHPOBATH MOTYUECHHBIE PE3YyIbTaTHI,

- MeToJaMu 00pabOTKKM HMH(OPMAIIUU C UCTIOH30BAHUEM MTPUKJIIATHBIX
MPOTPaMMHBIX CPEJICTB MPUKIATHBIX 33724, M

- crmoco0amMu OIEHUBAHUS 3HAYMMOCTH M MMPAKTUICCKON TTPUTOTHOCTH
MOJIyYEHHBIX PE3yIbTaTOB;

[TK-16 criocoOHOCTBIO TUTAHUPOBATH U TPOBOAUTH (PU3MUECKHUE U XUMUYECKUE IKCTIEPUMEHTHI,
MIPOBOJIUTH 00Pa0OTKY MX PE3YJIHTATOB U OLIEHUBATH MOTPEIIHOCTH, BEIIBUTATh TUIIOTE3HI U
YCTaHABJIMBATh TPAHULBI UX IIPUMEHEHHUS], IPUMEHATh METOAbI MATEMATUUYECKOTIO AaHAJIN3A U
MOJIETUPOBAHHUS, TEOPETHUYECKOTO U SKCIIEPUMEHTAIBLHOIO HUCCIIEI0BaHUS

3HaTh

- OCHOBHBIE METObI CTATUCTUYECKON 00paOOTKU IKCIIEPUMEHTATBHBIX
JIaHHBIX,

- METOJbI INTAHUPOBAHUS dKCIIEPUMEHTA,

- METOAMKY MTPOBEPKHU CTATUCTHUYECKUX THUIIOTES,

- METO/Ibl aHATN3a CTATUCTUYECKUX JAHHBIX




VYmeTb

- OLIEHHUBATh MOTPEIIHOCTb CTATUCTUYECKUX JAHHBIX,

- BBIYUCJIATh TOYEYHBIE OLICHKHU OTJEIbHBIX [1apaMETPOB DKCIIEPUMEHTA,

- HaXOUTh UHTEPBAJIbHBIE OLICHKH TPeOyeMBbIX MapaMeTpoB,

- OIICHUBATh 3aBUCHUMOCTb MEK/Y Pa3TUUYHBIMU (PaKTOPaAMH SKCIIEPUMEHTA

Bnanets

- MaTeMaTUYECKHUM aIlllapaToM | HABBIKAMM €r0 UCIOJIb30BAHUS IS
OIMCAaHUS YKCIIEPUMEHTAIILHOTO UCCIIEIOBAHNS

- HaBbIKAMU U METOJIMKaMH 0000ILIEHHSI Pe3YyIbTaTOB SKCIIEPUMEHTAILHON
NEeATEIbHOCTH,

- crioco0amMy OLIEHMBAHUS 3HAUUMOCTH U IPAKTUYECKOH MPUTOIHOCTH
IIOJIyYEHHBIX PE3YJIbTATOB.




4. CTpyKTypa, 00b€éM U coepkaHne TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0EMKOCTh JAMCIIUIUIMHBI COCTaBIsAeT 8 3aueTHhIX eauHuI] 288 akaj. 4acoB, B TOM

YUCJIC:

— 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

AynutopHas 3 =
KOHTaKTHas paboTa E 5 dopma TeKyILEero
Pasnen/ Tema & (B axaz. yacax) & E‘ Bun KOHTDOIIA Kon
> & © | caMOCTOSITENBHON | yCIIeBaeMOCTH U
JHCIUTUTAHEL ) S ., | xommeTennmn
o B paboThI IIPOMEKYTOUHOMN
na6. | mpakr. [ € 8
Jlek. = aTTecTaluu
3aH. 3aH. | O &
1. nwuHeitnas  anrebpa
AHAIUTHIECKasi TeOMETPHSI
1.1 DnemeHTHl JMHEHHON Koziiﬁitigﬁ
omemrean, creroum N
pen ’ 1] 2 221 | 59 -M3yueHHe KP Nel [K-2
METOOBl WX  peIleHHs. HTeDATYDEL
AHanuTH4YecKas reoMeTpus PaTyp I1K-16
-[IOJITOTOBKA K
1 BEKTOpHas anredpa
9K3aMEeHY
HWroro no pazaeny 2 221 | 59
2. MaTeMaTH4YeCKHI aHaIu3
21 OyHKIMS ~ OJHOU pemerne KP Nel;
MEPEMEHHON (®OTID): - U3y4eHHe OIK-1
npeziesl U HeNpepbIBHOCTH.| 1 2 221 | 59 JIUTEPATYPHI; KP Nel [1K-2
JuddepenunansHoe - MOJITOTOBKA K [IK-16
ucuncnenne OOIL. 3K3aMEHY
Hroro no pazaeny 2 221 | 59
3. BK3aMeH
3.1 sk3ameH 1
Wroro no pazneny
4. puHTerpanbHOe UCUUCIICHHE
- CaMOCTOSITEIIFHOE OIIK-1
41 WnrerpansHoe 1 1 1 32,8 U3y4eHHE KP No2 MK-2
ucuncnenne OOIT JIATEpaTyphl;
- pemenne KP Ne2 I1K-16
Hroro no pazaeny 1 1 32,8
5. muddepeHnanbLHoe
ncuncnenne OHII
- CaMOCTOSITEIIFHOE OIIK-1
5.1 YactHble MpOU3BOIHEIE 1 1 1 30 U3y4ueHHE KP No2 K-2
u skctpemyM OHII JINTEpaTyphl;
-pemenne KP Ne2 I1K-16
Hroro no pazneny 1 1 30
6. muddepeHansHbIe

YpaBHEHHUS




6.1 JuddepeHunanbHbie
ypaBHEHHsI - MOHITHE O
MeToJax  pelIeHHs |
001acTH IPUMEHECHUS

36

CaMOCTOSITENEHOE
n3yvdeHune
JIUTEPATYPBHI;

- pemenne KP Ne2

KP Ne2

OIIK-1
[K-2
I1K-16

Uroro mo pazneny

36

7. OJICMCHThI TEOpUHU

BEPOATHOCTEN
MaTeMaTHYeCKOH CTaTHCTHKH

u

7.1 DneMeHTBl  TEOpHHU
BEPOATHOCTEN U
MaTeMaTH4YecKoi
CTaTUCTHKU

221

30

- CaMOCTOSITEIILHOE
U3y4deHHe
JIATEPaTypBHI;

- pemerne KP No2

KP Ne2

OIIK-1
[1K-2
I1K-16

Hrtoro no pasaeny

2/21

30

8. ’k3aMeH

8.1 sk3ameH

Wroro no pasneny

Hroro 3a cemectp

10/611

246,8

OK3aMCH

Hroro nmo gucuuiinge

10/611

246,8

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpamunumoHHble OOpaszoBareNbHBIE TexHOJOTUH. OpraHuzanus 00pa3oBaTEIHLHOTO
mpouecca, IpeanojaraeT MNpsSMYK TPaHCISALMIO 3HAHUW OT IpenojaBaTeliss K CTYAEHTY
(MIpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MUILTIOCTPATUBHBIX METOJIOB OOy4YeHUS).
VY4eOHast AEATENbHOCTD CTY/AEHTa HO-CHT B TAaKUX YCJIOBHAX, KaK IPaBUIIO, PETPOIYKTUBHBIN
XapakTep.

®opmbl y4eOHBIX 3aHATHI:

- uH(OpMalMOHHAs JIeKUMs — T[OCJIeJOBaTelIbHOe M3JIOKEHHEe MaTepuana B
JUCIUTUTMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE IPEUMYIIECTBEHHO BepOATbHBIMU CPEICTBAMH.

- IPAKTHUYECKOE 3aHATHE, OCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
IPEJIOKEHHOMY aITOPUTMY.

2. Texuonoruun mnpoekTHOro oOydeHus. OOpa3zoBaTENbHBIN MpolecC MOCTPOEH B
COOTBETCTBUHM C AJITOPUTMOM IIOATAITHOTO PELICHUs MPOOJEMHOHN 3aJa4d WM BBITIOJIHEHUS
yuebHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO Y4eOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
IPYNIbl CTYJIEHTOB, HAIIPABJICHHYIO HA BbIPA0OTKY KOHIEMIMM, YCTAHOBJIEHHUE LI€JeH U 3a1ad,
(bOpMYITUPOBKY O0XXHJIA€MBIX PE3yJIbTAaTOB, OMNpPEICICHUE MPHUHIMIIOB W METOJIUK PEIICHUS
IIOCTABJIEHHBIX 3aJla4, I[UIAHUPOBAHHUE XO-Ja PAa0OTHI, MOMCK JOCTYNHBIX M ONTHMAJIbHBIX
pECypCcoB, MO3TAMHYIO peaju3aluio IJIaHa paboThl, MPE3EHTALMIO PE3yJbTaTOB Pa0OTHI, MX
ocMbIciieHHe U pediiekcuto. [IpumensieTcss B OCHOBHOM IS IIEPEX0/1a KOMIIETEHIIMU Ha YPOBEHb
BJIQ/ICHUA.

OcCHOBHBbIE TUITBI IPUMEHSAEMbIX HAMU B 00pa30BaTEJIbHOM JIEATEIbHOCTH IPOEKTOB!

HccnenoBaTenbckuii MNPOEKT — CTPyKTypa npuOmmkeHa K QopMmaTy HaydHOTO
UCCIIEIOBaHMsl (J10Ka3aTeIbCTBO AKTYaJIbHOCTH TEMbI, ONPEJCIICHHE HAay4HOM MpoOJIeMBbl,
npeaMera U OO0bEeKTa HCCIeAOBaHUA, IeNiel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIJIBI)KEHUE
TUTIOTE3bI, 0000IIeHNEe Pe3ybTaTOB, BHIBOJBI, 0003HAYCHHE HOBBIX IpolOiieM). Pesymbrarom
ABIIETCS yueOHas KapTa 110 MOAYIIO Hallel 00pa3oBaTeIbHON IPOrPaMMBI.

TBOpYECKHIT MPOEKT, MNPEANOJArarIiui B OTIWYHAE OT MPEAbIAYIIETr0, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYMMOMY «MaTeMaTHYECKOMY»
coObITHIO (TTpa3aHuk yucna «[lu» u T.1.); «MaTemMaTuyeckas» OTKPBITKA (CBOEro poaa yueOHas
KapTa, TOJIbKO He(hopMalibHO, KpaCOYHO OpOpMIIEHHAS; BUACOPOIHK «S Haydy Bac pemarsb ...» U
T.II.

NudopmaninoHHblii  MpoeKT — y4yeOHO-TIO3HABATENIbHAs JESITENBHOCTb C  SIPKO
BbIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (IIOUCK, OTOOP U cHCTeMAaTU3alus HHPOpMaLuu
0 KakoM-TO 00BEKTe, 03HAKOMJIEHHE YYAaCTHUKOB IPOEKTa C 3TOW MH(OpMalMel, ee aHalnu3 U
00o00111eH1e U, HAKOHEL], IPe3eHTAlUs 110 IPAKTUYECKOMY NPUIIOKEHHIO).

4. UndopmaninoHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTeNIbHbIE TEXHOIOTUU. OpraHu3anus
00pa30BaTeNLHOrO Mpolecca ¢ MPUMEHEHHWEM CIEeLUAIN3UPOBAHHBIX MPOrPaMMHBIX Cpel U
TEXHUYECKUX CpPEICTB paboThl ¢ wuHpopmanueil (MHPOPMAIMOHHYIO Cpeay YHUBEpPCUTETA
MOOJYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHUEe CAMOCTOSITeJIbHOI PadoThl 00y4arIMXCcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. IlunaueB B. C. Bricmas matemaruka: yueOnuk / B.C. IllunaueB. — Mockaa:
NH®PA-M, 2019. — 479 c. — (Bsiciiee odpazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6 .- Tekcr: anekrponHsiit. - URL:



https://new.znanium.com/catalog/product/990716 . — Pexum jgoctyma: Jaias aBTOPH3.
MOJIb30BaTENEH.

2. Maremaruka: y4e6. mocooue / FO.M. Jlanwmos, JI.H. XKypoenko, I'.A. Hukonosa, H.B.
HuxonoBa, C.H. Hypuea ; mon pen. JLH. XypOenko, I'.A. HukonoBoiti. — Mocksa:
NHOPA-M, 2019. — 496 c. — (Beiciee oOpa3oBanue: bakamaBpuar). - ISBN
978-5-16-102130-9. - Texker: 3JICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799 . — Pexum jgoctyma: aias aBTOPH3.
I10JIb30BaTEIICH.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Teopust BeposTHOCTEH M MaTeMaTUYECKasi CTaTUCTUKA: Y4eOHoe mocobue / buprokosa
JL.T., bo6puk I'.1., MatBeeB B.U., - 2-e u3a. - Mocksa: HUL] UHD®PA-M, 2017. - 289 c.
(Briciiee obpazoBanue: bakanaspuat) ISBN 978-5-16-011793-5. - Tekcr: anextponssiii. - URL:
https://new.znanium.com/catalog/product/370899 .— Pexum pgocTyma: JJis  aBTOPHU3.
II0JIB30BAaTENCH.

3. Maremartuka B mpuMepax M 3amadax: y4eb. mocoome / O.M. Jlerrsipesa, JI.H.
XKypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 ¢. — (Bricmee o0-pasoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anekTponnbii. — URL: https://new.znanium.com/catalog/product/989802 .— Pexum noctyma:
JUTS aBTOPU3. TTOJIb30BATEIICH.

4. Illumagyes B. C. 3amaunuk 1o Bbiciieii MmaTremaTrke: yue0. mocooue / B.C. [llunaues.
— 10-e u3n., crepeotunt. — Mocksa: UTHOPA-M, 2020. — 304 c. — (Bsicmiee o6pazoBaHue). -
ISBN 978-5-16-101831-6. — Texcr: JJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/1042456

B) MeToanyeckne yKazaHus:

1. I'paueBa, JI.A. OnpeneneHHbIl UHTETpaJl: METOAMYECKUE YKa3aHUs JJIS CTYAEHTOB —
Marnutoropck: 'OY BITIO «MI'TY um. I''1. Hocosa», 2010 — 12 c.

2. 'pauena, JI.A. DneMeHTHI THHEHHOW anreOpbl, BEKTOPHOH anreOphl H aHATUTHIECKOM
reomerpun: YdueOHoe nocodue. - Marauroropck: 'OY BIIO «MI'TY um. I'.'11. Hocoay, 2010 —
63 c.

3. Makcumenko, . A. CoObiTus U BeposITHOCTE. YacTh 2: MeTof. yka3. - MarHuTOropek:
'Oy BIIO «MI'TVY um. I'.11. HocoBay, 2010. — 25 c.

4. Masuenko, E.II. IlpousBomnas u muddepenunan ¢yHkuuu. IIpakTuym.-
Marnutoropck: 'OY BIIO «MI'TY um. I'.'U. HocoBay, 2010. — 38 c.

5. Capymkuna H.®. KombOunaropuka. CoObiTue u BepoaTHocTh. Yactp |
KomOunaropuka. Anrebpa coObiTuii: MeToa. yka3zaHus 1o AMCHUIUIMHE «Marematukay st
crvaenTos | kvpca Bcex cniennansHocteil. — MI'TY. 2007. — 17 c.

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcebl:


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

IIporpammHoe o0ecnieuenmne

Haumenosanue N
10 Ne norosopa CpoK JIeHCTBYSI JINIICH3UH

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHO
Professional
7Zip CcBOOOJ/IHO pacmpocTpaHsIeMoe 06eccpouHo
MS Windows 7
Professional(mns  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)
FAR Manager lc_}s 86OHHO PacHIpOCTpaHseMoe OeccpouHO

IIpodeccuonanbHblie 6a3bl JAHHBIX 1 HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Ha3Banue kypca Ccbuika

OnekTpoHHas 0a3a TNEPUOAMYECKUX H3JaHUN
East View Information Services, OOO «11BHUCy
DOnekTpoHHbIe pecypchl 6ubnuoreku MI'TY um.
I''1. HocoBa
MexnyHapoaHas 0a3a HAyYHBIX MaTEpUaoOB B
obnactu (U3MYECKHX HAYK W HMHXUHHUPHHTA

https://dlib.eastview.com/

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

http://materials.springer.com/

MexayHaapoaHas 6a3a ITOJJHOTCKCTOBBIX . .
AyHapOH http://link.springer.com/
xypHasioB Springer Journals
MexayHaapoaHas c(pecparTuBHaAiA n
JLYHapOAL pedep http://scopus.com
ITIOJTHOTCKCTOBAA cnpaBquaﬂ 6a3a JTAaHHBIX

MexmyHapogHast HAyKOMETpHUYECKast
pedepaTrBHas W TOJHOTEKCTOBas Oa3a maHHBIX|http://webofscience.com
HayuHbIX u3aanuii «Web of science»
VYHuBepcuTeTCKas HH(POPMAIIMOHHAS CHUCTEMa
POCCHA

9 MaTepuaJibHO-TeXHHYeCKOe 00ecredeHue TUCIUIIHHBI (MOTYJIs1)

https://uisrussia.msu.ru

MarepuanbHO-TEXHHUECKOE 00ecIieueHUe AUCHUIUINHBI BKITIOUAET:

Tun u Ha3Banue aynutopun| OcHaleHne ayIuTOPHH||

VY4eOHble ayauTOpuu JUIsl TPOBENEHUS 3aHATUH JeKuuoHHoro Tumal Jlocka,
MYJIbTUMEAUMHBIE CPEICTBA XPaHEHUS, Iepelau U MpeicTaBIeHus nHbopManuu||

VY4aeOHblE ayaUTOpPUM JUIST TPOBENEHHUS MPAKTUYECKUX 3aHATHH, TPYNIOBBIX H
WH/IMBUYaJIbHBIX KOHCYJIbTALlUi, TEKYIIEro KOHTPOJIS M MpOMeXyTouHoi arrectanuu| Jlocka,
MYyJbTUMEAUMHBIA MPOEKTOp, 3KpaH. Kommekc meroanyeckux pa3zpaboToK (pa3aTOYHOTro
Marepualia ¥ METOJUYECKUX YKa3aHHWW) M\MJIM KOMIUIEKC TECTOBBIX 3a/IaHHH ISl MOJTOTOBKU U
MIPOBEJICHUS TPOMEKYTOUHBIX U PYOEKHBIX KOHTpOJIEH||

ITomerienust s caMocTosATeNIbHON paboThl yyamuxcs| [lepcoHabHBIE KOMIBIOTEPHI C
naketom  MSOffice, Beixomom B HMHTepHeT ® ¢  JOCTYIOM B  3JCKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA||

[Tomemenne s XpaHeHHs W NPOQIIAKTHYECKOTO OOCITYy)KHBAaHUS — y4eOHOTO
obopynoBanusi| Illkadel ams XpaHeHUS Y4eOHO-METOIMYECKON TOKYMEHTaluH, Y4eOHOTro
000py/10BaHUs U y4eOHO-HArJISAHBIX TOCOOUH||

6 YueOHO-MeTOANYECKOE 00ecIedeHrne CAMOCTOATEIbHOM Pa0doThl 00y4ar0IIMXCst
[lo nmucummmue «MaremaTtnka» TPeIyCMOTpPEHA ayauTOpHAass W BHEAYAWTOpHAS
caMoCTOATENbHAs PaboTa 00yUarOLUIUXCSL.


https://dlib.eastview.com/
http://magtu.ru:8085/marcweb2/Default.asp
http://materials.springer.com/
http://link.springer.com/
http://scopus.com/
http://webofscience.com/
https://uisrussia.msu.ru/

AyIuTOpHAas caMOCTOATENbHAsE padoTa CTYACHTOB MPEAINOAraeT pelIeHne KOHTPOJIbHBIX
3a/1a4 Ha MPAKTUYECKUX 3aHATHSX.

Ilpunoscenue 1.

Ilpumepnuie eapuanmul Konmponovuvix pavom (KP):
KP Nel «/Iudppepennuanbaoe u uHTerpanbHoe ucuncienue ®OID»
1. Boruncnute npeaens:

1+4x—x* . 3x-arcsin 2x ) '\/2)6—1—\/5

a) lim———:0) lim——————:8) lim
x> X + 3x% + 2x* x=0 COS X — COS™ X x—3 x—3

2. HaiinuTe nepByro NPOU3BOAHYIO OT (PYHKIIHI:

2
a) {x=\/1—25t2, 6) Yy =X-C0S3X, B) y:w_5.|og2x+3

y =arccos 5t + 7, X“+2x+1

n Y= 5 X _2arctg (4x2 + 3x)_

3. CocraBpTe YypaBHEHHE KacaTEIIbHOH K KPHBOIA: y= B TOduke x, = -1.

Hapucyiite kacatenbHy10 U KPUBYIO.

4. Breruuciure HCOIIPCACICHHBIC HHTCT'PAJIbL

1) J'(l+tg23x)dx; 2) Iﬂdx; 3)jarcsin5xdx; 4) J'In X

NBX + X2

5. Beruncnure onpeesieHHble HHTErpaibl
[asnos: 2 [X 1
1) jl—sian dx; 2) _[—dx; 3) j
0 2 e V2x -~
6. Haliqure tutomaan ¢uryp, orpaHU4YeHHBIX JTUHUSAMH. B 3amade (0) mpu mocTpoeHUN JTMHUA
BOCIIOJIb3YHTECh Ta0NUIel Ba)KHEHIIMX KPUBBIX B MOJSPHOM CUCTEME KOOP/MHAT:
a) Xy =6, x+y—-7=0; 6) p°=2c0s2¢p.

7. BbruncanTh HECOOCTBEHHBIN MHTETPAJl WM YCTAHOBUTH €r0 pacXOAUMOCTh!

it dx
1) £x3e dx - 2) !W

KP Ne2 «/ludpepenunanbHoe u unrerpanbHoe ucuucienne OHII. {uddepenunanbubie
YPABHEHHSD)
1.  Haiitu u ITOCTPOUTH o0racTb OnpeeneHus byHKIMN

z=In(4—x*—y?)—arcsin(2-y).

2. Haiiiute dYacTHBIC TNPOM3BOAHBIC TIEPBOTO MOPSAKA (YHKITHH:
+y

z=3xy3—sin(<2+y)+x

3. Hamucars YpaBHCHUC KacaTelIbHOU IIJIOCKOCTH n HOpMaJI K MMOBCPXHOCTU

=J9-x*—y? BTouke M(L 2;2).

2

4. BblYMCANTH TOBTOPHBINA HHTETpa IdyI(ZX + y)dX .
-2 0



2 1
4 3.3

5. V3MeHUTh NOPSI0K HHTETPUPOBAHUS B ABOMHOM MHTETPAJIE: J.dy I f (X; y)dx .
1
y
2
oo X
6. BpruucnuTh 1BOIHOM HHTETpa ” — dxdy, rne D — obnacTh, orpaHnyeHHas JTMHUAMU
D

1
y=—,y=X X=4.
X
7. Bpruucnuth miomans (GUrypel, OrpaHUYEHHON OKPYXHOCTAMU I =1, r=2C0S¢ (BHE
OKpykHOCTH I'=1).
8. Breruucnute miomanb GUrypsl, OrpaHUYeHHON JTUHUSIMH Y = % u X+y-7=0.

9. Brruucnuts 00bEM TeNa, OTPAHUYCHHOTO MTOBEPXHOCTIMU

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

10. Haiftu  cTaTW4yecKkMe MOMEHTBI OTHOCHTEIBHO KOOPIMHATHBIX OCEH IUIACTHHKH,
OTpaHMYEHHON mapabonoit Yy = X° (y > O) , TIpAMOU x=9, ecaum IJIOTHOCTH
pacrpeesneHrst MacChl B KaK/10M TOUKE paBHA OpAMHATE 3TOM TOUKH.

11. Haiigure momentsl unepuuu |, |, |, OAHOPONHON IUIACTUHKH (5 =1), OrpaHUYECHHOU

X? Yy,
OCSIMM  KOOpJAMHAT U npsimot Y =2 —0,5X.
12. Pemnth qudpepennmanbabie ypaBHEHHS IEPBOI CTENICHN

A) xy'—4y—x2Jy =0.
B) y’sinx =y Iny, y(%):e
B) x(y? —=Ddx + y(x* —=1)dy = 0.

13. Pemmuts ImHEHHBIC HEOTHOPOAHBIE MU DepeHITATEHOS YPABHEHHE C TIOCTOSTHHBIMU
Kod(duIeHTaMH

a)y" =3y +2y=(4x+9)e*, 6) y"+4y +8y=(x+2)cos3x
14. Pemuth ogHOpOIHYIO cucTeMy U epeHInalbHbIX YpaBHEHUN:
x'=6x—y,
Vv =x+4y.

KP Ne3 «Teopust BeposiTHOCTEI»

1. TIpousBoauTcst 5 BBICTPEJOB IO pe3epByapy C IOPIOYMM, IPUYEM pe3epByap Iocie
MIEpPBOro MONaJaHNs B HETO BOCIUIAMEHSETCS, a MOCJI€ BTOPOIO MOMaJaHusl B HEro —
B3phIBaeTCs. BepoaTHOCTh Monajanus B pe3epByap Ipu KaxaoM BeIcTpese paBHa 0,3.
HaiiTu BeposiTHOCTB TOTO, YTO pe3epByap OyeT MOJO0KKEH, HO HE B30PBETCSI.

2. B cembe Tpoe neteii: 2 Manbpuuka M geBouka. [leTn urparot Ha KyxHe. BeposTHOCTb
TOTO, YTO MaJb4YMKH Pa300bIOT mocyny cooTBeTcTBeHHO paBHa 0,7 m 0,8, a s
nesouku — 0,4. HaiiTu BeposITHOCTB TOTO, UTO Mocyia OyneT pazoura.

3. Camra momajiaeT B MHIIEHBb TPU OJTHOM BBICTpesie ¢ BeposTHOCThIO 0,8, Mama — ¢
BepoaTHocThIO 0,7, a ITama — ¢ BepositHOCTBIO 0,75. Cama BeicTpenui 2 pa3a, Maa —
3 pa3a, Ilama — 1 pa3, mocie yero B MUIIEHU ObUIO OOHAPYKEHO OJHO OTBEPCTHE.
KaxoBa BeposSITHOCTB TOTO, UTO B MHILIEHb Nonana Mama?

4. Pa3zpplB CBSI3U NPOUCXOAUT B OJHOM U3 3BEHbEB TeNe(OHHOrO Kabess.
MoHTEp mocnenoBaTelabHO HMPOBEpPSET 3BEHbS, OOHApYXKMBas MECTO pa3pbIBa.
CocTtaBuTh psAo  paclpeneseHus: uuciaa  OOCIIeJOBaHHBIX  3BEHBEB,  €CIH



BEPOSITHOCTh pa3pbiBa JJIA KaXJOr0 3BEHA IIOCTOSHHA W paBHA p.
5. 3amaH psAnx pacnpenesieHus JAUCKPETHOW CIyYallHOW BEJIMYMHBI X.
X |1 2 3 4 5 6
P 1003|015|0,20 0,35 | 0,15 |?
[Toctpouth MHOTOYTrONbHHUK pacnpenenenus. OmnpenenuTs (QYHKIHUIO pacnpeleieHus |

.. m
IMOCTPOUTL €€ l"pa(bI/IK Breraunciants MaTemMaTmuyeckoe OXXHUJaHUuec X

D[X ] . CpE€aHEC KBaaApaTH4€CKOE OTKJIOHCHHC Ox

P(m,—o, <X<m, +0o,).
6. 3amana (QyHKIUA pacrpeacsieHus CIy4aiHOW BENHMYUHBI X
0, X <3,

JUCIICPCHUIO

u BCPOATHOCTD

F(x) = %(—x3 +12x° —45x+54), 3<x<5,

1 X>5.

Haiitu mmotHoCcTh pactpenencHus. Iloctpouts rpadukud GYyHKIHH ¥ TUIOTHOCTH
pacupeneneHus. BplUMCIUTE MaTeMaTHYECKOE OXHAAHHME, JAHCIEPCUI0 U BEPOATHOCTH
P(X €(0, 4)).

7. B Tabmuue  mnpuBeA€H ~ 3aKOH  paCHpelNeieHHs]  BEPOATHOCTEM  CHCTEMBbI

cnyvaifHpix BenuuuH (X, Y)
X
M -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
Haiiti: koaduumeHT «a»;  MaTeMaTH4ecKue OXKUAaHUsA Mo JUCIIEPCUH
2 2
Te> Oy ;  KOD(POUIMEHT KOpPeNsuu Pey

Ilpumepnvie 3a0anus 011 n0020mMOGKU K mecmuposanuio no « uciennvim memooam»
«Memoo xop0 u KacamenvHbIX peuienus ypasHeHuil»
O3HaKOMbTECh C METOJAaMHU MOJOBHHHOIO JEJIEHHs M XOpA M KacaTeJbHBIX pPELIeHUs
TPaHCLIEHJIEHTHBIX YpaBHEHUH. Pemnte ypaBHeHHe 3TUMH MeTo1aMu ¢ orpentHocTeio €=0,001.

e X =2-x2.

«Yucnennoe unmezpuposanuey
Bbruucnute no ¢gopmyine npsMoyroibHUKoB, CHUMIICOHA W Tpamenuil uHrerpain. Haittu

S3HAYCHHUEC MOTPCHIIHOCTH ITOJYUCHHOTO pE3yJIibTaTa:

4
A) [x*dx, n=10;
0

9
B) jwlex—s dx, n=8.
1




Ilpunoscenue 2
OueHovHbIe CpeACTBA /1Jis1 MPOBeIeHHUS IPOMEKYTOUYHOI aTTeCTALNHU

HpOMe)RyTO‘lHOﬁ aTreCcranmum.

a) [lnanupyemblie pe3yJbTaTbl 00yYeHHS] U OLIEHOYHbIE CPeACTBA JJIsl NPOBeIEHUs!

CrpykTypH
BIHM
JJIEMEHT
KOMIICTCHIL]
15058

[Inanupyemblie
pe3yNbTaThl 00y4ICHUS

OueHouHble CpeCTBA

[K-1: cnocoOHOCTHIO U TOTOBHOCTBIO
€CTeCTBEHH

OHAYYHBIX JTUCIUILJIMH B

HCNO0JIb30BATH OCHOBHbIE 3AKOHBI
npodeccCuoHAILHOM 1eITeJIbHOCTH

3HaTh

- OCHOBHBIE IOJIOXKEHHS TEO-
pUH TIPENENOB M HETPEPHIB-
HBIX  (yHKIHWH, TpaduKu
OCHOBHBIX  3JIEMEHTAPHBIX
GyHKIMA M MX CBOICTBa,
OCHOBBI YHCIICHHOTO
pELICHUs] TPaHCLEHCHTHBIX
YpaBHEHUH,

- OCHOBHBIE TeopeMbl Tudde-
PEHLMAJIBHOTO W WHTErpalib-
HOTO HCYHUCICHUS (QYHKIHMH
OIHON M HECKONBbKHX Iepe-

MCHHBIX, METOHBI
muddepeHnnansHOTo
WCYHCIICHUSI  MCCIICIOBaHHS
GyHKIHH, OCHOBBI
YHUCIIEHHBIX METOJIOB
BBIYKCIICHUS OMpE/ICICHHBIX
HHTErpajoB,

- OCHOBHBIE THITBI
OOBIKHOBEHHBIX
nddepeHnnaTbHBIX

YpaBHEHHH ¥ METOIBl HX
pelIeHus,

- OCHOBHBIE TTOHATHSA TEOPUH
BEPOSITHOCTEN U
MaTeMaTHIeCKON CTaTUCTUKU

1.

2.

o~

20.

21.

10.

11.

12.

15.
16.

17.
18.

19.

22.
23.
24,
25.
26.
27.
28.

29.

peTu4ecCKre BOIPOCHI AJIfA IK3aMeHa

Oyukmusa. CrnocoOs1 3amanmst. Obmacts onpeneneHus. OCHOBHBIE
aJIeMeHTapHbIe (QYHKINH, IX CBOHCTBA, TPa(UKH.

Ipenen ¢pynxunu B Touke. [Ipenen GpyHkunm B 66CKOHEUHOCTH.
ORHOCTOPOHHUE MPEIEINbI.

BeckoHneuHo Mainble W OeckoHe4HO Oojplive (DYHKLUUH, CBS3b
Mexny Humu. CBO#cTBa OECKOHEYHO MaJIbIX (OYHKITHIA.
TeopeMsl 0 nipenenax. PackpeiTue HEONpPEAEIEHHOCTEN.
3ameyareabHbIe MPEIeIbl.

CpaBHeHHEe OECKOHEYHO MaiblXx (QYHKIMHA. ODKBHBAICHTHBIC
OecKkOoHEYHO Maiyible (YHKIMM W OCHOBHBIC TEOPEMbBI O HUX.
[TpumeHeHne K BEIMUCICHUIO MIPEAEIIOB.

HenpepsiBHoCTs pyHKIMM B Touke. Toukum paspelBa M HX
KIaccu(UKaIus.

OCHOBHBIE TEOpEeMBI O HEMpephIBHBIX (QyHKIMIX. CBoiicTBa
(YHKIMH HENPEphIBHBIX Ha OTPE3KE.

[IpousBonHas (GyHKIHH, €€ TCOMETPUYCCKUN M (HU3NUCCKUN
CMBICIL.

VYpaBHEHMsI ~ KacaTelNbHOM W HOpPMald K  KPUBOM.
JuddepeHuupyeMocTb GYHKIUH B TOYKE.
IIpousBomHas CyMMBI, Pa3sHOCTH, IPOU3BEACHHUS, YaCTHOTO

¢ysaxunit. [IponsBoaHas cOXKHON 1 00paTHON (PYHKIUH.
HuddepeHuupoBanre HESIBHBIX M NAPaMETPUYSCKH 3aJaHHBIX
¢ysakunit. Jlorapugmudaeckoe auddpepeHIupoBaHue.

. HpOI/IBBOZ[HBIe BBICIIHUX IOPSAAKOB.
14.

Huddepennnan GbyHKIHN. I'eomerpuyeckuit CMBICI
muddepernnana. OCHOBHBIE TEOPEMBI 0 TU(PepeHITHaIax.
[Tpumenenue nuddepeHnmana K TpUOIMKCHHBIM BEIYUCICHUSAM.
OcHoBHBIE TeopeMb! AuddepeHnnanbHOr0 ncunucieHus: Poms,
Jlarpanxa u Komu.

IIpaBuno Jlonurans.

VYcnoBusi MOHOTOHHOCTH (PYHKUMH. OKCTpeMyMbl (YHKIHH.
Heo0xonnmoe U T0OCTaTOYHOE YCIIOBHSA IKCTpEeMyMa (PyHKITUH.
HanGonbmiee n HanMeHbIIee 3HaUeHNS QYHKIIMN HA OTPE3Ke.
Bemyknocts  rpaduka  pynkumu.  Toukm  meperwmoOa.
Heob6xoanmoe 1 goctaTouHOE YCIOBUSI TOUYEK Ieperuoa.
Acumnrotsl rpaduka GyHKINM.

[lepBooOpasnast. HeonpeneneHHbIi MHTETpalT U €ro CBONCTBA.
Tabnuiia OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METOJBl WHTETPHUPOBAHM: 3aMEHa ITEPEeMEHHON H
HWHTETPHUPOBAHHE IO YACTAM.

WuTerpupoBanne pannoHATbHBIX (GYHKINH.

WHTerpupoBaHie TPUTOHOMETPUIECKUX (HYHKITHH.
WuTerpupoBanue nppanuoHaIbHBIX (YHKIIUH.

OmnpeneneHHbIl UHTETpaJl KaK Mpeies WHTErpajbHOW CyMMBbI,
€ro CBOICTBa.

®opmyna HeroToHa —
OIIPEEIIEHHOTO NHTETpaJIa.
BrlunicieHue onpeaeneHHoro nHTerpaiga (3aMeHa NnepeMeHHOMH,

JleiiOnuna. OCHOBHBIE CBOWMCTBA




CrpykrypH
BIH
3JICMCHT
KOMIICTCHIL
nn

[Inanupyemsle
pe3yibTaThl 00yUSHHUS

O1neHOYHBIC CPEACTBA

30.
31.

32.

33.

34.
35.
36.

37.
38.
39.
40.
41.

42,
43.

44,
45.
46.
47.
48.
49.
50.
51.
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HHTETPUPOBaHHE 10 dYacTsAM). lHTerpupoBaHue 4YETHBIX U
HEUYETHBIX (DYHKIMH B CHMMETPUYHBIX Ipesenax.
HecoOcTBeHHBIE HHTETPATIHL.

I'eomeTprueckne u (pU3NUECKUE NPUIOKECHUS ONPENECICHHOTO
HHTETpaia.

Obnacte ompenenenns OHII. [lpemen, HempepHIBHOCTS.
CpoiicTBa QyHKIINII, HETIPEPHIBHBIX B OTPaHNYEHHOM 3aMKHYTO
obnacTu.

YacTHble POU3BOAHBIE NIEPBOT0 MOPSIKA, UX T€OMETPUIECKOE
HCTOJIKOBaHUE.

YacTHble TPOU3BOIHBIE BBICIINX MOPSIKOB.
JuddepeHnupyeMocTb U MOTHBINA tuddepenpan GyHKIUH.
[Mpumenenne mnonHoro auddepeHIrana K MPUOIIKEHHBIM
BbIUHCIEHISIM. JluddepeHnnans! BHICIINX MOPSIKOB.
[TpousBonHas cioxHo# ¢yHkuy. [TomHas mpon3BogHAS.
HuBapuaHTHOCTE ()OPMBI OTHOTO TU(QepeHIraa.
HduddeperunpoBanme HEIBHON QYHKITUH.

KacarenpHast III0CKOCTh M HOpMaJIb K HOBEPXHOCTH.
OkcrpeMyMm (GYHKIMH JBYX NepeMeHHbIX. HeoOxommmoe u
JOCTaTOYHOE YCJIOBUE IKCTPEMYyMa.

YcnoBHbIN 3KcTpeMyM. MeTon MHOkUTeNel Jlarpanxka.
HawuGonbiiee 1 HauMeHbllee 3HaYeHUs] PYHKIMU B 3aMKHYTOU
obnacTu.

JIBOIiHOI MHTErpaj: OCHOBHBIE MOHATHS U OIIPEACIICHHUS.
I'eometpraeckuii U GU3NIECKUN CMBICT TBOWHOTO WHTETpaa.
OCHOBHBIE CBOMCTBA JBOMHOI'O HHTETpaa.

Brruncienue ABOMHOTO MHTETpaia B JEKAPTOBBIX KOOPANHATAX.
Berruncienne ABOMHOIO MHTETpasa B MOJISIPHBIX KOOPAMHATAX.
[IpuioxxeHus JBOMHOIrO UHTErpaa.

TpoiiHoi HHTErpai: OCHOBHBIE IIOHSATHUS, CBOMCTBA.
Brruncnenue TpoitHOro MHTErpaa B IEKapTOBBIX KOOPANHATAX.
3aMeHa NepeMEHHBIX B TPOIHOM HHTerpane. BrrumcieHne
TPOMHOrO HMHTErpajla B IMJIMHAPHYECKHX U chepruuecKux
KOOpJIMHATAX.

I'eomeTpuuecknii U GU3NUECKUI CMBICI, IPUIIOKEHHUS TPOMHOTO
HHTETpaa.

Huddepennnansaple ypaBHEHHs: OCHOBHBIC MOHATHA. 3aaud,
TIPUBOSIIIHE K U PEepEeHIINATEHBIM YPaBHEHUSM.

Teopema cCymecTBOBaHUSI M  €IUHCTBEHHOCTH  pEIICHMS
mudQepeHInaATEHOTO YPAaBHCHHUS.

YpaBHEHUS C pa3ieIIIOIINMHUCS TT€PEMEHHBIMH.

OnHoponuble quddepeHnnanbHple ypaBHeH s 1 mopsiika.
JIuneiinble ypaBHeHUs. Y paBHeHUs bepHymu.

YpaBHeHHE B HOJHBIX An(depeHmanax.

HuddepernnanbHpie ypaBHEHHS BBICIINX MOPSAKOB: OCHOBHBIE
TTOHATHSL.

YpaBHEHUSI, JOMYCKAIOIINE OHIKEHUE MOPSAKA.

JIuneiinsle muddepeHnnansHbple ypaBHEHHS BBICIINX TTOPSIKOB.
Jluneiinsle oxHOponHble nuddepeHnnaNbHbIe ypaBHEHUS 2,
N-TO MOPSAAKOB.

Wnrerpuposanne JIOAY ¢ nocTossHHBIMU KO3 (HUIIMEHTAMH.
Jluneiinsle HeonHoponueie Y. CTpykTypa oOImiero pemeHus
JIHAY.

MeTox BapHuaIuy IPOU3BOJIEHBIX TOCTOSHHBIX.
Wnterpuposanue JIHY ¢ mocrosHHBIME KO3 dunneHTaMu U
MIPaBOil YaCTHIO CHEIMAIBHOTO BHA.

CucteMsr muddepeHnIraTbHBIX YpaBHEHUH. Teopema
CyIIECTBOBAaHHMS W EIWHCTBEHHOCTH pemeHHa. Metoxq




CrpykrypH
BIH
3JICMCHT
KOMIICTCHIL
nn

[Inanupyemsle
pe3yibTaThl 00yUSHHUS

O1neHOYHBIC CPEACTBA

HCKJIIOUEHUS s pelieHus
muddepeHIraNbHBIX YpaBHEHHUI.
UucneHHbIE ~ METOABI  pPEHICHUsS
TPaHCUEHAEHTHBIX YPaBHEHUI.
UrcneHHbIE METOABI PELIEHHS ONPENEIEHHOIO HHTETpaa.
OneMeHTHl KOMOWHATOPHKH: TEPECTaHOBKH, pa3MeIICHUs,
COYETaHUs.

OCHOBHBIE TOHSTHS TEOPUHU
COOBITHE, BEPOSITHOCTh COOBITHS.
JeticTBus Hajx cOObITUSIMH. AlreOpa COOBITHH.
TeopeMsbl cI0XKEHUS U YMHOYKEHUS BEPOATHOCTEH.
®opmyna nonHou BepoaTHocTH. Popmyna belieca.
[TocnenoBaTenbHOCTE HE3aBHCHMBIX HCIBITAaHUH.
bepuyniu.

CnyyaliHble BEJIMUUHBL, UX BUJBIL.

Pan pacnpenenenus. dyHknus pacnpenencHus, €€ CBOICTBa.
[InoTHOCTB pacmpeneneHus, CBONCTBA.

UYucnossle XapaKTEPUCTHKH CITy4aiiHBbIX
MaTeMaTHYeCKOe OKHAHUE, JUCTIepCHs,
KBaJpaTUUYECKOE OTKIOHEHHE.

HopManbHbIil 3aKOH pacipeiesieHHsl Clly4aiiHOM BEJIHUNHEI.
CucreMbl cioy4allHBIX BEJNIMYMH. 3aKOH pacrpejeleHusl.
UucnoBble XapaKTEpUCTUKH CHCTEMBl CIIyYallHBIX BEIHYHH.
3aBHCHUMOCTH CITyJalHbIX BEJINYHH.

IIpenmer  mMaTeMaTHYeCKOM  CTaTHCTHKH.  ['eHepanbHas
COBOKYITIHOCTb W BbIOOpKa. Bapmanmonssni psa. Ilomuros.
I'mcrorpamma. OMnupuueckas GyHKIHS pacTpeeIeHuUs.
CratucTHYecKue  OLIEHKM  MapaMeTpoB  paclpeleleHUs
TeHEPAIbHON COBOKYITHOCTH.
Cratuctuueckass NpoBepKa
Kpurepmnii [Tupcona.
Koppensuuonsslii  aHanu3. OMOupH4Yeckuil ko3 GHIUEeHT
Koppensuud. HaxoxaeHue ypaBHEHUs JMHEWHOW perpeccuu
METOJOM HaUMEHBIINX KBaJAPaToB.

HOPpMaJIbHBIX CHCTEM

68. anreOpanmdeckux U
69.
70.
71.

BepOHTHOCTeﬁ: HCIIbITAHHUC,

72.
73.
74.
75. dopmyna
76.
77.
78. BEJTMYMH:

cpemHee

79.
80.

81.

82.

83. rurnote3. Kpurepwii coriacus.

84.

YMmern

— pemartsb
n3y4aeMbIM
paznenam;
— obcyxnaTth CIIOCOOBI
3¢ GEKTHBHOTO penieHus
nddepeHnnaTbHBIX

YpaBHEHHH ¥ UX CHCTEM;
onpeneniats 3PQPEKTHBHOCTD
pemeHus 3aJa4H,
MOJYYEHHOTO C TOMOIIBIO
YHUCIIEHHBIX METO/I0B;
pacmo3HaBath 3¢ (eKTUBHBIE
pe3ynbTaThl 0bpaboTku
IKCIIEPUMEHTAIBHBIX JIAHHBIX
oT Hed(PPEKTHBHBIX

3a/auyd 110
TEOPETHYECKH

UMEPHble npaKmu4uecKkue 3A0AHUA 01151 IK3AMEHA U 3a4ema:

BIYUCIIUTE MPECACIIbI:
1+4x—x* . J2x-1-

;0) lim . ; B) |im2x:L3*E.

x—

I -
% X+ 3x? + 2x* x>0 COS X — C0S° X
x=ctg2t,

i dy o, _ A4x
aliiure —— A QyHKuumil: a) y=e ]
dx y = In(sin 2t).

3x-arcsin 2x

X—3

2
.0

BIYUCIUTE: Q) 3 —\/§+i , ©0) (l— i)zg.

a)jsin 3X-cos 5xdx , 6)

aliTi HEONIPENENEHHBII HMHTErpall:

[ 1-cosx ax ®) I(2x+5)~exdx.
(x—sinx)*
20 g

xax
2 \/x2+5
1

BIYUCITUTH OTPEICIICHHBIN HHTET AT I 4x - arcsin xdx -

BIYUCJINTH Ol'Ipe)IeJ'ICHHBH\/'I HUHTETpall

0

laliTi IIOIIA/Ib OTpaHUYEHHOMN

x=4, y?=4x

¢burypsl, JIMHUSIMH:
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-1 0 0 0

[3MCHUTB IOPSIOK UHTCTPUPOBAHHUS J‘ dy J' fdlx + J‘ dy f fdx.

-2 —J2ry Y

dxdy 2
BUUCIUTh || —=—, D: X < sxll—x , x>0
J;;'.Jx2+y2 y

Haiitu ©  mocrpoutrs  oOyacte  omnpexeneHus  QYHKIHUH

U=,9-x"—y? +(x—y)3_

Haiitu TIOJTHBIH muddepeHran ¢$byHKIHN:
z=x3Iny —sin2xy.

HaiiTh vacTHBIC TNPOU3BOAHBIC MEPBOTO MOPsAAKA (QYHKIIMU:
2,3
= 5X°y° +In(x+4y).

Hanucate ypaBHEHHME KacaTelbHOM IIJIOCKOCTM M HOPMalld K
2 2
MOBEPXHOCTH Z =4/ X~ + Y~ B Touke (3,4, 5).

2 3
Vccnenosats Ha skctpemyM Qyakmmioo Z = X~ — 2xy + 4y

Pemure 3anaqy Komm: yCOS2 xdy = (y2 +1)dX, y(O) =0.

Haiinure obmiee pemenue nuddepennuansHoro ypasuenus  y'' +
yl — er.

Peiuth 0HOpOAHYIO crcTeMy AU epeHInaTbHBIX YPaBHEHUI:

x'=6x—y,
Yy =x+4y.

[lpu mocraBke ¢ 3aBoma Ha 0a3zy 1000 pagmompueMHUKOB, y 55
BBIITM M3 CTPOsl JamMmbl. HalTH BEpOSTHOCTH TOTO, YTO B3SITHIN
HayZAady MPUEMHUK OyJIeT UCIIPAaBHBIM.

[TaTHanaTh SK3aMEHAMOHHBIX OMIIETOB cCOZepskaT Mo 2 BOIpOca,
KOTOpBbIE HE MOBTOPSIOTCS, HK3aMEHYIOIIMIiCS 3HAeT TOJNBKO 25
BompocoB. Haiitu BeposTHOCTB TOTO, UTO 9K3aMeH OyIeT CAaH, ecllu
JUIS 3TOTO JOCTATOYHO OTBETUTH HA JIBAa BOIIPOCA OJHOTO OmieTa.

[IpuHIMaeM BEpPOSTHOCTH POXKICHHUS MAJIbYHKA U I€BOUYKH PAaBHBIMU.
Haiitu BepositTHocTs TOro, uto cpean 10 HOBOPOXIECHHBIX 6
OKaXXyTCS MaJIbUUKaMHU.

/laH 3aK0H pacnpejesieHus: AMCKPETHOM cy4yallHOW BEJIUYUHBIL:

0

UCIUTh €€ MaTeMaTH4ecKOe OXKHAaHHEe, IHUCIEPCHI0 H CpelHee
KBaJIpaTHYECKOE OTKJIOHCHHE.

[lana QyHKIMS pacnpeesieHHs HeNPEPHIBHOM cly4aiHOM BEIMYHHBI
X

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

iTH TUIOTHOCTH pacmpeneneHus f(x), mocTpouTh ee Tpaduk,
BEpOSITHOCTh TMOMaaHus B 3agaHHbil uaTepBan [0,5; 2], Mx, Dx,

Oy

3amaHO pacTpesielieHue BEpOSATHOCTEH JHUCKPETHOW JIBYMEPHOMH
ClIy4yallHOW BEJTMYUHBI:

X

5 0 5
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iTH  3aKOHBI  pacHpeieNleHHs  COCTABIAIONMX,  KOd((HIHEHT
KOppeIALIHT

[lo BwiGOpke mnpu 3amanHoM ypoeHe 3Haummoctn o = 0,05
IIPOBEPUTH 110 KpUTepHI0 IIMpCOHA THIOTE3y O HOPMAIbHOM
pacIpe/ieNleHHH IeHepalbHON COBOKYIMHOCTH. B cilydae mpuHsaTHS
THIIOTE3bI O HOPMANbHOM PaclpeNe]eHHH HAHTH JOBEPUTEIbHEIE
MHTEpBATLl [ MATEMaTHYeCKOTO OKHAAHHA (& W CPETHETO
KBAJPATHYECKOTO OTKIOHEHHS G TIPH YPOBHE HAIEKHOCTH

y=1-a

13 HOpMaJbHOM TeHepalbHOM COBOKYMHOCTH H3BJ€deHa BHIOOpKa
oovema N=15:

, 121, 135, 132, 120,
133, 148, 133, 134.
oyercs npu yposue 3uaunmoctd ¢ = 0,05 mnposeputs nyneByro

116, 115, 143, 115, 120, 138,

runoresy H : ol = g{f =55, IpUHSAB B KAYECTBE KOHKYpUPYIOLIEH
a H,:o”#55 , 6) H, :0?>55

. 2 2
Hl .0 < 55 B 3aBUCUMOCTH OT IIOJTYYEHHOI'O 3HAYCHUS O

TUIIOTE3bI: NI

Brnaners

- INPAaKTHUICCKUMH HaBbIKaMH

UCTIONIb30BAHUS
MaTEeMaTHYeCKUX MOHATHH U
METOJIOB (M3y9aeMbIx

pa3zenoB MaTeMaTUK{) MpU
PEUICHUN MPUKIATHBIX 3az1a4y,

- HaBBIKAMH  0000IIEHUS
pe3ynbTaToB perieHus,
pe3ynbTaToB ob6paboTku
CTaTUCTHYECKOTO
9KCIICPUMCHTA,;

- criocobamu OLICHUBAHMS
3HAYUMOCTHU M MPAKTHIECKON
TIPUTOTHOCTH TTOJTyYEHHBIX
Ppe3yNIbTaToB

ltmepHbie npukiaouvle 3a0auu u 3a0aHUA
aya 1. 3aBUCHMOCTh ITyTH OT BpPEMEHH MpH MPIMOIMHEHHOM

3 2
JBIKEHHN TOUKHM 3ajaercsi ypasHenmem S =—1°+2t° -3 rzxe

S — nyte B M, a I — Bpems B c. Berunciure ee CKOpocTh u

yckopeHue B MoMeHT Bpemenn [ = 4C .

anue 2. CocraBbTe alNrOpPUTM PELICHHS JHHEHHOIO OIHOPOIHOTO
I hepeHInaIbHOTO YpaBHEHUS c HOCTOSTHHBIMH
K03 dHULIMeHTaMH.

anme 3. [loaroroBsTe 0TBETHI Ha Bompockl K M/I3 Ne 8: Uto 3Ha4ut
OLICHUTH T'eHepajibHBIC MapaMeTphbl mo BeiOopke? Chopmynupyiite
olpeielieHNe ToueuHON oneHkH. Ormnpenenure CMeELIEHHbIE U
HecMelleHHbIe, (G GeKTUBHBIE U Hed(D(DEKTUBHBIE, COCTOSTEIbHbIC U
HECOCTOSITETIbHbIC OILIEHKHU TeHepaJIbHBIX apaMeTpoB.
[MpoummocTpupyiite omnpeaeneHUs TI'€OMETPUYECKH. 3aIlUIINTe
pacdeTHble GOPMYJIBI AJIsI CTPYNITHPOBAHHBIX M HECTPYIITNPOBAHHBIX

JaHHBIX: BEIOOPOYHOTO cpenHero X (YKaXHTe ero BEPOSTHOCTHBIN
cMBICI); BeIOOpouHOH nuctepcun Dg. Kak orieHnTs MaTeMaTHIecKoe
OXXMJaHUE 10 BHIOOPOYHOH cpemHei? OLEHUTE ANUCIEPCHIO IO
UCTIpaBIEHHON nucnepcun. KakuMuy SBISIFOTCS TOYEUHBIE OLICHKH
MaTeMaTH4ecKoro  OXWAAHWSA,  JUCIEPCHHM W CPEIHEro
KBaZIpaTHYHOTO OTKJIOHEHUS: CMEIIEHHBIMU WIm HeT,
3(GQEKTUBHBIMA MM HEI(Y(HEKTUBHBIMH, COCTOSITEIBHBIMH WU
HECOCTOSATEIILHBIMU?

X
Xpyoe

o6bema N, uMeromias 1aHHOE CTATHCTHYECKOE PACIIPEIEIICHHE.
[locTpoiiTe NOAUroH YacTOT.
[locTpoiiTe SMITUPUIECKYIO QYHKITUIO pacIpeIeICHUsI.
[locTpoiite rucTorpaMmMy OTHOCUTENBHBIX YaCTOT.

nu3
y X

aua 4. 21_]'[5( U3Y4YCHUSA KOJHUYCCTBCHHOTO IIPpU3HAKa

FeHepaJ’IBHOﬁ COBOKYIHOCTH  H3BJICYCHA BI)I60pKa

n

Haiinure BhIGOpouHoe cpemnee X , BhiGopounyto aucnepcuo D,
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X
n

BBIOOpPOYHOE  CpefHee  KBaJpaTHYeCKOe OTKJIOHeHHe G,

8

HCIPABJICHHYK  JHUCIICPCHUIO s° u
KBaJpaTHIECKO€E OTKIIOHEHHE S .

IIpy naHHOM YpOBHE 3HAYUMOCTH OL IPOBEPHTE IO KPUTEPUIO
IIupcoHa rumnore3y 0 HOPMalbHOM pPaCIpPEICIICHUU TIEHEPaabHOU

UCIPaBICHHOE CpeHee

COBOKYITHOCTH.
B cjIydac IMPUHATUA TUIIOTE3bl O HOPMAJBHOM pacnpeaCcICHUN
HalauTe JOBEPUTCIIbHBIC  HWHTEpBAJIbI  JJId  MaTCMaTU4YCCKOI'o

OKHIAHHA ( M CPEIHEro KBAIPAaTHYECKOTO OTKIOHEHHA G TIpH
nauHoM yposHe HagexHoctd Y =1— ot . (TIpunsts o = 0,01).

ITK-2: roTOBHOCTBIO IPUMEHATH AHAJMTHYECKHE H YN CIeHHbIe MeTO/Ibl pelleHns
MOCTABJICHHBIX 32/124, HCNI0JIb30BATH COBPeMeHHbIe HHGOPMallMOHHbIe TEXHOJIOTHH,
NPOBOIMTH 00padoTKY HH(POPMALIMHU C HCIIOJIB30BAHMEM NPHUKJIATHBIX POrPAMMHBIX
cpelacTB cepbl NpodecCHOHATBHOI JeATeIbHOCTH, HCI0JIb30BaTh CeTeBble
KOMIIbIOTEPHbIE TEXHOJIOTHH U 0a3bl JaHHBIX B CBOei NMpodeccuoHATbHOM 00J1acTH,
NaKeThl NPUKJIAJIHBIX IPOrPaMM /151 pacyeTa TeXHOJIOTMYeCKHX NapaMeTPOB
000py/0BaHus

3HaTh

- OCHOBHBIE TIOHATHSA W
METOIbl  MaTeMaTH4eCcKOro
aHaM3a: TEOPHHU TPENENIOB U
HETPEPBIBHBIX GbyHKIHI,
i hepeHInaNIbsHOro U MHTE-
IpaJIbHOTO HCUYHCIICHUS
(GyHKOHH OMHOW U HECKOIb-
KAX MEePEeMEHHBIX, TEOpPHH
OOBIKHOBEHHBIX U hepeH-
LUAJIBHBIX YPaBHEHUH M CHC-
TeM T pepeHIraIbHBIX
YpaBHEHMI;

- OCHOBHBbIE TTOHSTHS U
METO/Ibl TEOPHHU
BEPOSATHOCTEN U
CTaTUCTUYECKOTO aHaM3a
Pe3yJIbTaTOB IKCIIEPUMEHTA

POpMYJIMPOBKH OCHOBHBIX TEOPEM (CBOWCTB, IPU3HAKOB M3Yy4aeMbIX
MOHSTHH, HEOOXOAMMBIE M JOCTATOYHBIE YCJOBHUS) B HM3y4aeMbIX
paszenax Kypcea.

leToIbI PACKPBITHS HEONIPE/ICICHHOCTEH, BBISICHEHNUS HEMPEPBIBHOCTH
(GYHKIMY OJHOW TIEPEMEHHOM.

\ITOPUTM  TIPUOJIMIKEHHOTO  BBIYMCIICHHS (QYHKIMH C TOMOILBIO
muddepeHnnana; HaNWCaHUs yPaBHEHHs KacaTelIbHOM MpsMoi
(TutockocTH).

\JICOPUTM TIOJIHOTO MCCIIEIOBAHUS (DyHKIHH.

MeTo/bl BBISICHEHHS KJIACCOB HHTETPUPYEMBIX (YHKIUHA, a TaKke
METO/Ibl HEMOCPEJICTBEHHOTO WHTETPUPOBAHUS U HWHTETPUPOBAHUS
OCHOBHBIX KJIACCOB (DYHKIIMHA.

MOCOOBI BBISCHEHUS CXOIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

DOIIIYI0 CXeMy MOCTPOEHHSI KPAaTHBIX MHTETPAJIOB M CBEIEHUS HX K
MOBTOPHBIM.

[T10CO0BI HAXO0XICHHUSI MOTPEITHOCTH B IPUOJIMKEHHBIX BBIYHACICHUSIX
KOpHSI yPaBHEHHMS U ONIPEIeJICHHBIX HHTETPAJIOB.

CHOBHBIE CIIOCOOBI CTATHCTHYECKOM MPOBEPKH TMIIOTE3, BHISICHEHUS
JIOBEPUTEIIbHBIX HHTEPBAJIOB JIJISl TAPAMETPOB PACIIPE/ICIICHHS.

MeTompl IPOBEPKH TOMYIIEHHS OMIOOK MEPBOTO WK BTOPOTO POAa

IIPH NPOBEPKE CTATUCTUICCKHUX THIIOTE3.

VYmMmern

- KOPPEKTHO BBIpa)KaTh U
apryMEHTHPOBaHHO
00OCHOBBIBATH MOJOKEHHS
IIpeAAMETHON 00JIacTH 3HAHUS
U METOJI0B MaTEMaTU4ECKOTr0
aHau3a JUII IOCTAaHOBKH U
peleHus] KOHKPETHBIX MPH-
KJIATHBIX 3a/1a9

lUMEPHble npAKmu4ecKue 3a0anus u 3a0auu
anme 1. CocTaBbTe AJITOPUTM PCIICHUS ..... 3aJa4YU.

5/,,2
anue 2. Berauciute npubmmkenno Y = VX mpu X = 1,03.
aua 3. Berauciute npesien no npasuy Jomurans lim
X—2
arcsin(2x —4)
X’ -4
anue 4. CdhopmynupyidiTe HEOOXOAUMOE YCIOBHE HKCTpEeMyMa
(GYHKIMM  OIHOW IepEeMEHHOH.
adya 5. MHccnenoBath (QYHKUMIO W MOCTPOHUTH

12

e€ rpaduk:

y=2+

x? -4
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aya 6. KaxoB reomeTpuueckuil CMbICI ONPEAEeIEHHOI0 UHTErpaia oT
JaHHOH (QYHKIMM B JaHHOM HHTEpBaJle B IECKAPTOBOH CHCTEME
KOOpAWHAT?
aHue 7. VYKaXuTe BEPHOE YTBEpXKIEHHE O (QYHKIUH JOBYX
MIEPEMEHHBIX:
a). TPaANeHT MEePIEHIUKYIAPEH KacaTeIbHON IIIOCKOCTH;
0). TpagMeHT SBIISIETCS IPON3BOIHOM MO HATIPABICHHUIO;
B). TPAJUEHT SIBJIETCS KacaTeIbHOMN K IMHUM YPOBHS;
I). TpagueHT OIpeAessieT HampaBlieHHe MaKCHUMalbHOI
CKOPOCTH M3MEHEHUS (PyHKLINU.
anne 8. VYxaxure JIOXKHOE yrBepxkneHne o GyHKIMH JABYX
NIePEMEHHBIX!
enpepbIBHAsE QyHKIMS Beeraa nuddepeHnupyema;
byHKIMS, IMEIoIas mpeaes B TOUKe M, MOKeT OBITh Pa3pbIBHA B 3TOH
TOYKE;
y  muddepennmpyemMoii  QyHKIMM ~ CyIIECTBYIOT  YacTHBIC
TIPOU3BO/IHBIE;
13 HENPEepPBIBHOCTH YacTHBIX INPOM3BOAHBIX B TOouke M cuemyer
i depeHInpyeMocTb (YHKIUH B 3TOH TOUKE.
aya 9. J[BymMs MeTogaMH IPOBEJICHBI M3MEPEHHS OTHOWU M TOH ke
¢dusnyeckoii BennuuHbl. [lonyueHs! cieayroniye pe3yabTaThl:
nepsoM ciaydae 145, 133, 143, 121, 135, 132, 133, 148,
133, 134,
B0 BTOpOM ciydae 128, 120, 116, 115, 143, 115, 120, 138,
115, 120.
PKHO 1M cYuTaTh, 4YTO 00a MeToja OOECICUYMBAIOT OJUHAKOBYIO
TOYHOCTh HM3MEPEHHUH, €CIM TPHHATH YPOBEHb 3HAUYUMOCTH
a=005 » [Ipennonaraerca, 4YTO PE3ylNbTaThl H3MEPEHHH
pacIpeseneHbl HOpMalbHO 1 BHIOOPKH HE3aBHCHMBI.
Brnaners - HABBIKAMH HCIIOJIb30BAHUS liMepHble npaKmuuecKue 3a0anus

JIOTHYECKH BEPHO, apryMeH-
THPOBAaHO H SICHO CTPOHTH
YCTHYIO M TUCBMEHHYIO pPedb
Ha PYCCKOM S3BIKE, TOTOBUTH
u pelaKTHpOBaTh
TEXHHUYECKHE  TEKCThl  C
MaTeMaTH4eCKOH
CHMBOJIUKOU 581051
dbopmynamu, nyOJIMYHO
MIPEACTaBIATh COOCTBEHHBIE
U W3BECTHBIC HAydHBIE pe-
3yJBTaTHl, BECTH TUCKYCCHH,
- HAaBBIKAMH U METOTUKAMHU
0000111eHNS pe3yIIbTaToB
pelIeHus,
IKCIEPUMCHTAIBEHOM
JIeSTeIbHOCTH

anue 1. [Topa3mpinuisiire:

BepHO 1, YTO CyMMa, Pa3HOCTh M IIPOM3BEICHHE JBYX YETHBIX
¢GbyHKUMH ecTh YeTHas QyHKIHS?

Kakoii, B CMBICJIE YE€THOCTH, Oy/eT (YHKIHS, paBHAs [TPOM3BEICHUIO
(cymMme) 1ByX He4eTHBIX QyHKuuit?

CymiecTByloT 1 (yHKIUH, oOpaTHele camuMm cebe (mpu
JIOKa3aTebCTBE BCIIOMHHUTE MNpeaiokeHHe o rpadukax oOpaTHBIX
byHKIMiT)?

VoxeT i ueTHast pyHKIHMS ObITh CTPOTO MOHOTOHHOW?

anue 2. Cucrematu3upyiite u 0600IINTE BCE KITIOUEBBIE TOHATUS U
MpUEMBl pEIleHHs] TUMOBBIX 3anady mno Teme «lIpomsBoaHas» u
«I[lpuMeHeHne TPOM3BOAHONW TIPHU HCCIENOBAaHUM  (DYHKIHID.
Pesynbrar odopmure B Busie TaOIHIIBI.

anme 3. CHUMHTE BUACOPOJIMK Ha TeMY «S] Haydy Bac pemaTh 3a1a4n
1o Teme...». [IpuMepHsIii cIuCcoK TeM:

leficTBUS HA/l KOMIUIEKCHBIMU YHCIaMU B pa3HOH Qopme.

BEIMHCIIEHIE TTPEeNIoB (DYHKIIMH OJTHON TIEPEMEHHOM.

Pemenne 3amad Ha HCCIIEOBAaHHE HEMPEPHIBHOCTH (YHKIHH |
XapakTepUCTHKE TOYEK e€ pa3priBa U T.JI.

(-16: cIOCOOHOCTHIO IVIAHUPOBATH M POBOAMTH (PU3HYECKHE H XUMHUYECKHE IKCIIEPUMEHThI,
NMPOBOAUTH 00PA0OTKY UX Pe3yJIbTATOB U OLIEHMBATH NMOTPEIIHOCTH, BLIIBUTATh TMIIOTE3bI
1 YCTAHABJIUBATH TPAHUIBI MX IPHMEHEHHs, IPUMEHATh MeTObl MATEMATHYECKOI0
aHAJM3a U MOJICJIMPOBAHNS, TEOPETHYECKOT0 H IKCIIEPHUMEHTAJIbHOI0 HCCJIeJOBAHUS

3HaTh

- OCHOBHBIE IOJIOXKEHHS TEO-
pHH TIPENENIOB M HETpEpHIB-
HBIX (pYHKIUA,




CrpykrypH

bIN
[Inanupyemsle
JJICMCHT OHCHO‘IHBIC cpe€acrBa
pe3ynbTaThl 00yUYCHUS
KOMIICTCHIL
nn
- OCHOBHBIE TeopeMbl tudde-
PEHIMANBHOTO 1 HHTETpab- punoxenue 3
HOTO HCYHUCICHUS (QYHKIHMH
OZHOM U HECKOJIBKHX Iepe-
MCHHBIX, METOJIBI
nuddepeHnnanbHOTo
HCUYHUCIICHUSI  MCCIIEIOBaHUSA
G yHKIHH,
- OCHOBHBIE THIIBI
0OBIKHOBEHHBIX
i depeHInanbHbIX
ypaBHEHHH ¥ METOIBl HX
peLieHus,
- OCHOBHBIC TTOHATHSA TEOPUH
BEPOSITHOCTEN U
MaTEMaTHIeCKON CTaTUCTUKU
VYmerhb — TPUMEHSATH METOJIbI UMEPHble RPAKMuUYecKue 3a0anus u 3a0auu
anQdepeHnmaTEHOro anne 1. Tloxkaxure, 4to mpenen |jm X=X ne moxer ObITh
NCUYHUCIICHUS ULt x> X + C0S X
HCCIIEIOBAaHMS ¢bynkuuii | Beraucner no npaswiy Jlonurans. Haitnmure sToT mpenen npyrum
OJIHOM M AIBYX MEPEMEHHBIX (B | cnocoOoMm.
2
TOM HHCIC  Ha SKCTPCMYM, aga 2. K rpaduxy ¢yHKIUT f [ﬂ: 3-x" B €ro TOYKE C
MOBEACHHE  HAa  TpaHHLe Y o1 B
006J1aCTH 3a/[aHKS U T.IL); abcrmccoit 0 IpoBeJeHa KacaTenbHas. Haiitm mmomans
— BHISBAATH, CTpouTh W | TPEYTOJIbHHKA, 00pa30BaHHOIO  KacaTelbHOM M  OTpe3KaMH,
peImars MaTeMaTHyeckue | OTCCKaEMbIMH €10 Ha OCSX KOOP/MHAT.
MOJICSIH MIPUKIAAHBIX 3a/1a4; |aya 2. HallTu wLeHTp Macc OJHOPOAHOIO Tela ( V4 21) ,
- 00CyKIaTh CIIOCOOBI ) )
3((peKTHBHOTO peIIeHHs OrpaHuyYeHHOro noBepxHoctsimu Y° +Z° < X < 2.
3a/1a4, pacIl03HaBaTh aya 3. Haiftu HauGonpiiee M HaWMeHbIIee 3HAUYCHUS (QYHKIHH
s QexruBHbIe pe3yabTaTel OT [ 7 =5x? + 8y —2Xx+1 B 3aMkHyTOii olmactu J|, OrpaHHYeHHOI
HedPPEKTUBHBIX 2
oM X =4, y© =4X.
anue 4. IlomymaiiTe, C TOMOINBIO CPEACTB KaKOTO pasjena
MaTeMaTHK{ MOXKHO PELINTH CIEAYIONIYIO 3a/1ay.
(51 yOOpKHU CHETa Ha YJIHUIaX Topoja MCIOIb3YIOTCs CHEroyOopoUHbIe
MamHel. OHK paboTaroT B TEYEHHE CBETIIOTO0 BPEMEHH CYTOK C 6 110
18 4YacoB c TOCTOSHHOI CKOPOCTBIO yOOpkm cHera 400 (M>/d).
W3menenne oObeMa cHera, BBINQJAIOIIETO Ha YIMIBI Topoja B
ropoje B Te4YeHHe CYTOK, MOYKHO OIucaTh
4 a0 —si, S@)
YpaBHEHHUEM dt rae — obbem cHera (B Ms),
BEIMAaBIIET0 3a Bpemsa [ (B dacax), 0<2<24. B momenr
Bpemenn! = 0 ha yimuax ropoza xexut 1000 M° chera. YcTaHOBHTE
COOTBETCTBHE MEXAYy BpeMeHeM t m 00beMOM CHera, JIe)KaIlero Ha
S(t)
yIMIax ropoja o»
TaBbTE MATEMATHUECKYIO MOJIEIb 3TOM 3a1a4y U pEIINTE e€.
Brianers - HaBBIKAMH TIIOCTPOCHUSA U [IMepHble npaKmuuecKue 3a0aHuA U 3a0auu

peH_IeHI/IH MaATCMATUYICCKUX
MOJIeJIel MPUKIIAIHbIX 3a/aY;
- crroco0aMHy OLIEHUBAHUS
3HAYMMOCTHU U MPAKTHICCKON
MIPUTOHOCTH MOTYYCHHBIX
pe3yIbTaToOB

aya 1. [Is pemnieHus 3aqa4n cAenanTe cCXeMaTHIeCKUA YePTexX U
moy4yuTe (GyHKINOHAIBHYIO 3aBUCHMOCTD TI0 YKa3aHHUIO K 3ajaJe.
Haiinure obnacTh onpeaeneHus 3Toi GYHKIMH IO CMBICITY 331a4H.
Brruncnnre 3HaU€HHS 3TOW (QYHKIMHU MIPH TPEX Pa3IMuHBIX
3HAUEHMSAX aprymeHTa. Mccnenyiite GyHKIUIO HAa HanOOJIbIIEE U
HanMeHblIee 3HaueHus. OTBETbTE Ha BONPOC 3a4a4H.

YeHHe TOHHEISI uMeeT (GopMy MPSIMOYTOJIbHUKA, 3aBEPIICHHOTO
nosykpyroM. Ilepumerp ceuenus 18 M. Ilpu kakom paauyce




CrpykrypH

BIN
[Inanupyemsle
3JIEMEHT Onenounsle cpencTaa
pe3yibTaThl 00yUSHHUS
KOMIIETEHI]
un

MOJTyKpyTa IJIOMIAh CEYCHUS OyIeT HAUOOIBIIICH?)

3HAYBTC panyC NOJYKpyTa 4€pe3 r " BbIpAa3suTe 1iomaiab S

CeUCHUS KaK (QYHKIHIO OT r. S = S(r) .

auga 2. Ha kakoii BEICOTE I' HaJ] ICHTPOM KPYTJIOTO CTOJA paguyca a
CIIe/TyeT MOMECTUTD JIaMITy, YTOOBI OCBEIICHHOCTD Kpasi cToja Oblia
Hanbomemreir? (CaMOCTOATEIHHO IPOAHATN3NPOBATE CPEICTBA
(3HaHUS, METOJIBI) KAKOTO Pa3Jiesia MaTEeMaTHKH MOTPEOYIOTCS IS
pelIeHus JaHHOH 3a71a4qn).

X =190

aua 3. [To BeiOopke oObema n=35 HalileH cpeHuit Bec r
W3/eTMH, U3TOTOBJIEHHBIX Ha IIEPBOM CTaHKE; M0 BHIOOpKE oObeMa

m= 40 o o y= 180 3
HauA€H CPECAHNU BCC y T U3ACJIUHU, U3IrOTOBJICHHBIX
Ha BTOPOM CTaHKCE. reHepaﬂLHLIe AUCTIEpCrun HU3BCCTHHI:

D(X)=702" D(Y)=802°

=001 NPOBCPUTH HYJICBYIO THUIOTE3Yy
KOHKYpHUPYIOLIEH THIIOTE3e

2) H, :M(X)=M(Y)
5) H, :M(X)>M(Y)

. TpebGyercs mpu ypoBHE 3HAUMMOCTH

H, :M(X)=M(Y) i

0) Ilopsinok mnpoBedeHUs] TPOMEKYTOYHOH ATTECTAlMM, IOKa3aTeJd M KpPUTEPHH
OLlEHUBAHMUSL:

[TpomexxyTouHasi aTTecTalus MO AUCHUIUIMHE «MaTreMaTuka» BKIIOYAeT TeOPETUYECKHE
BOITPOCKHI, MO3BOJIAOIINEC OUCHUTL YPOBCHDb YCBOCHUA O6y‘-IaIOHII/IMI/IC$I 3H8,HPII>1, " MMPAKTHYCCKUC
3a/1aHusl, BBISBISIIOIINE CTENEHb CHOPMUPOBAHHOCTH YMEHUH U BIIaJieHUH, MPOBOIUTCS B (hopme
sk3amena (1 u 2 cemectpsl) u B hopme 3auera (3 cemecTp).

DK3aMeH N0 JaHHOW TUCIHILIMHE MPOBOAUTCA B YCTHOH ¢dopMe MO SK3aMEHAIIMOHHBIM
6I/IJ'I€TaM, Ka)KI[I)II\/JI M3 KOTOPBIX BKIIIOYACT 2 TCOPCTUUCCKHUX BOIPOCa M JABa HPAKTHUYCCKUX
3a/laHusl.

IToxa3aTenn U KPUTEPUH OLCHNBAHUS JK3aMeHA:

— Ha OUEHKY «OTJIHYHO» — OOyyarouuiicss JeMOHCTPUPYET BBICOKUH YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOoe WU TINIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHAET IMPAKTHUYECKUE 3aJaHMsl, CBOOOJHO ONEpUpPYET
3HAHUSMM, YMEHHUSAMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILIEHHON CIIO)KHOCTH.

— Ha OIEHKY «X0pomo» — oOydJaloluics JIEeMOHCTPUPYET CpPEAHUH YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOECHBI, HO JOMYCKaIOTCS
HE3HaYUTeNbHbIE OINOKN, HETOUHOCTH, 3aTPYAHEHUS IPH aHAJTUTUYECKUX ONEpallUsiX, IEpeHoce
3HAaHWW U YMEHUI Ha HOBbIE, HECTaHIaPTHBIE CUTYaLUH.

— Ha OIEHKY «YAOBJIETBOPUTEJIbHO» — OOYyYalOIIUNCA JEMOHCTPUPYET MOPOTOBBIN
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETECHIIMI: B X0J1€ KOHTPOJIbHBIX MEPONPUATUIN JTOITYCKAIOTCS
OIIMOKH, TPOSABISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUH, HABBIKOB, OOy4arolIUiiCcs
VCIIBITBIBAET 3HAYUTENIBHBIE 3aTPYJHEHMS IIPU ONEPUPOBAHUN 3HAHUAMHU U YMEHUSIMU IIPU HUX
IIEPEHOCE HAa HOBBIEC CUTYAIlUN.

— Ha OLICHKY «HeY/10BJIeTBOPUTEIbLHO»— 00yUaIOIUICs IEMOHCTPUPYET 3HaHUS He Ooliee
20% TeopeTHdyeckoro Mmarepuala, JOIMYCKaeT CYILEeCTBEHHbIE OHIMOKM, HE MOXKET I10Ka3aTh
MHTEJIJIEKTYaJIbHbIE HABBIKU PEIICHUS IPOCTBIX 33Ja4 WM HE MOXKET MOKa3aTh 3HAHMS JaXe Ha
YpOBHE BOCTIPOU3BEACHUSI U 00BACHEHUS! MH(POPMAIIH.

IHokazamenu u Kpumepuu ouenueanus sauema:




- ISl CAAYM 3a4eTa 00ydJarImuiics mokassiBaeT chopmupoBanHoCTh KommereHuit OIK-1,
IIK-1 u IIK-3 mo pa3gemam 3-ro cemecTpa, T.€. MOKA3bIBAET COOTBETCTBYIONIHE 3HAHUA (TIO
KpaiiHeil Mepe, Ha YPOBHE BOCIIPOM3BEICHUS U 00BsICHEHUSI MHGOPMAIIUHN) U HHTEIUICKTYyalIbHbIC
HaBBIKH PEIICHUS MPEAJIOKCHHBIX B TaOIHIIE 11.7a) 3a1a4,

- 3a4YeT He C/IaH, €CIU Pe3ylbTaT OOy4YeHUs HE JOCTHTHYT, OOYYArOIIMICS HE MOXKET
MOKa3aTh 3HAHKS HA YPOBHE BOCIIPOM3BEICHHS M O0BICHEHHsI HHPOPMAIIMH, HE MOXKET ITOKa3aTh
WHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1ay.

Ilpunoscenue 3
Bomnpoce! 1151 caMonpoBepKH M CAMONOATOTOBKH K YCTHOMY onpocy u 3amure PI'P

Pazpean 1.
1. MoOXeT Jau OAHOPOHAS CHCTeMa ObITh COBMECTHOI?
2. Kakas CUCTeMa Ha3bIBAeTCsl OJTHOPOIHOM?
3. Ilpm kakux yCIOBHSIX paBeH HYJIKO ONpEAeTUTeNb?
4. MuHop u anreOpanyeckoe JIOMOJHEHHE.
5. B Kakue ypaBHEHUS CUCTEMBI IOCTATOYHO MOJCTABUThH HAMIEHHOE PEIlIeHUE, YTOOBI
yOeauThCs B €0 MPaBUIBHOCTH?

6. MOXET JIU pelICHUE CUCTEMbI TMHCHHBIX alreOpandecKuX YpaBHEHUN C IICITBIMH
kod(urmeHTaMu 1 CBOOOTHBIMHU WICHAMH OBITh IPOOHBIM?

7. Uto Takoe TpPAHCIOHHPOBaHHAas  MaTpuma?

8. korga npumensiercs meroa ['aycca? B uém ero npeumyiiectsa’?

9. kakast MaTpuna sBIsIeTCS 00PaTHOM K €AMHUIHOM?

10. DxBUBaNEHTHBIE TPEOOpPA3OBAaHUSI MATPULIBI CHCTEMBI.

11. MoxeT a1 OAHOPOIHAS CUCTEMA OBbITh HECOBMECTHOM?

12. gro HazeiBaeTcsas OCP?

13. MoXeT 71 cucTeMa JIMHEHHBIX anreOpanyecKuX ypaBHEHUH UMETh B TOYHOCTH 10
peieHui?

14. xakas cucTema Ha3bIBae€TCA HEOMPEACICHHON ?

15. popmynst Kpamepa. Korna npumensitorcs?

16. MOET JTM pelIeHUe CUCTEMBI JIMHEHHBIX aIreOpanvecKiX ypaBHEHUH C IEeTbIMU
kod¢dulmeHTaMu U CBOOOTHBIMU YJIEHAMU OBITh UPPALIMOHATBHBIMU?

17. MoxeT 71 OnpeeUTelNb, COCTOAIINN U3 TIOJIOKUTEIBHBIX YHCel OBITh
OTpHUIATENbHBIM?

18. BekTOpHOE NPOM3BEICHUE BEKTOPOB,

19. reomeTpHruecKkuii cMbICI BEKTOPHOTO MPOU3BEICHHUS,
20. reoMeTpUIECKHI CMBICIT CMEIIIAHHOTO TIPOU3BEICHUS,
21. nnuHa (MOMYIb) BEKTOPA,

22. KOJUTMHEapHBIE BEKTOPEI,

23. KOMIUIaHapHBIE BEKTOPHI,

24. koopAMHATHI BEKTOpa B Oa3uce,

25. nuHelHas 3aBUCUMOCTh M HE3aBUCHUMOCTh BEKTOPOB,
26. muHeliHas KOMOWHAITUS BEKTOPOB,

27. MeXaHUYECKUN CMBICII BEKTOPHOT'O IIPOU3BEICHUS,
28. MEXaHWYECKHUI CMBICIT CKAISIPHOTO TIPOU3BEICHUS,
29. opT BEKTOpAa,

30. mpaBUIIO TPEYTOIBHUKA JIJIT CYMMBI BEKTOPOB,

31. mpoekuus BEKTOpa,

32. paBHBIE BEKTODHI,

33. pa3HOCTH BEKTOPOB,

34. cBOOO/THBIE BEKTOPHI,

35. cKaJsIpHOE POM3BEACHUE JIBYX BEKTOPOB,



36. cMemaHHOe MPOU3BeIeHIE BEKTOPOB,

37. yros Mex11y BEKTOpamH,

38. BEeKTOp, YMHOKEHHBIN Ha YHCIIO,

39. ycnoBHe KOJUIMHEAPHOCTH BEKTOPOB,

40. ycroBHe OpTOTOHAIBHOCTHU JIBYX BEKTOPOB

41. TlepeuncnuTe Bce cilyyau 3a/laHusl ypaBHEHUs IPSIMOM HA IJIOCKOCTHU?

42. Yemy paBeH Yroia MEXAy NOpSIMbIMH, 3aJaHHBIMH Ha tiockoctu? Kak HaiiTu

paccTosHUE OT TOYKM J0 NpsAMOM, 3aJaHHOM Ha 1uiockoctu? Kak HaWTH TOUYKY
MepecevyeHus NpsIMbIX, 3aJaHHBIX Ha IJIOCKOCTU?

43. CrnocoObl 3a/1aHUs YPaBHEHUS TIJIOCKOCTH?

44. Kax HaliTH yroJl MeX Iy TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU J0 TUIOCKOCTH?

45. TlepeuncnuTe Bce Cydau 3a/laHHsl YpPaBHEHHUS MPSMOM B MIPOCTPAHCTBE?

46. Yemy paBeH yroa Mexnay npsMeiMd B rnpoctpaHctBe? Cdhopmynupyiite ycioBue

MEPECCUCHUA ABYX IIPAMBIX B IIPOCTPAHCTBE.

47. Yemy paBeH yros Mexay IUIOCKOCTbIO U MPSMOM B IPOCTPaHCTBE?
48. Ilepeuncnure pasziavyHble CIyyal B3aMMHOT'O PACIIONOKEHHs IJIOCKOCTU M MpPSIMOH B

MIPOCTPAHCTBE.
Pazpnen 2.

1. Chopmymupyiite omnpenenenue npenena GpyHkuuu B Touke npu * % mo Teiine (Ha
«I3BIKE TOCTIENOBATENBHOCTEH»), Mo Komm (Ha «mblke €70 »), mpm X+
OJJHOCTOPOHHETO Npe/ieNa, B 4eM 3aKITI0YaeTCsl €0 FreOMETPUYECKUN CMBICIT?

2. Kakas ¢yHkuus HasbiBaeTcss OECKOHEYHO Majoi mpu X—=>+® yu nmpu X% ?
CdopmynupyiiTe OCHOBHBIE TEOPEMBI O OECKOHEUHO MAJIBIX ()YHKITUSX.

3. Kakas QyHKIMs Ha3bIBAETCS OECKOHEYHO OONMBIION pu X~ +© u mpu X 7> % ?

4. KaxoBa cBs3b MEXIy OECKOHEUHO OOIBIIUMH U OECKOHEYHO MallbIMU (DYHKIIHUAMU?

5. CdopmynupyiTe OCHOBHBIE TEOPEMBI O Mpeeiax.

6. Ilycte manbl nBe (yHKLIUU o) 5 T(X) Geckoneuno mambie npu* %, Banuiure B

BUJC NPCACIbHBIX PABCHCTB NPCIJIOKCHHA:

a) pyHkuun o) () OJIHOT'O MOPSAKA MaJIOCTH U SKBUBAJICHTHBIE;

0) olx) - OeckoHeuHO Manasi PyHKIHS 0oJiee BBICOKOTO MOPSAKA MAIOCTH, YeM f(x);

B) olx) O6eckoHeuHOo Manas QyHKIHs 0oJjiee HU3KOTO MOpsAKa MaJOCTH, YeM f(x), [Ipusenure
Ha BCE CTy4yau IMpUMEPBHI.

7.
8.
9.

10.
11.
12.

3anuiuuTe MEepBbIi 3aMedaTeNbHbIN PEell, BTOPOH 3aMedaTeNbHbIN Ipeell.
Cdhopmynupyiite onpenenenue HempepbIBHOW (DYHKIIMU B TOUKE, HA OTPE3Ke.
Touku pa3pbiBa QYHKIUHU U UX KIaccu(UKaLUS.

OcCHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX (PYHKITHSIX.

CaotiicTBa (yHKIMI, HEMIPEPHIBHBIX Ha OTPE3KE.

Chopmynupyiite onpezneneHue mnpousBogHON (yHkiuu. KakoB ee MexaHW4eckuid u
T€OMETPUYECKHUM CMBICT?



13. 3anumuTe ypaBHEHUs KacaTelIbHOW U HOPMaJH K rpaduky QyHKIUH.

14. Jlatite onpenencuue GpyHKuH, TudPepeHnupyemMont B TOUKe; Ha MHTEpBajie?

15. Kakoii kitacc (yHKIMIA IUpe: HEMPEPBIBHBIX B TOUKE WK AU depeHInpyeMbIX B TOM e
touke? [lpuBenute yTBepkIeHUE, OOOCHOBBIBAIOIIEE BAalll OTBET, a TAKXKE MPUMEPHI
(GyHKUINH, HEMPEPBIBHBIX, HO HE MU (HEPEHIIUPYEMBIX B TOUKE .

16. BeiBenute ¢hopMyIibl IPOU3BOAHBIX CYMMBbI, IPOU3BEICHUS, YaCTHOTO IBYX () YHKIUH.

17. BeiBenute hopmyny auddepeHunpoBanus cnoxHoi pyHkuuu. [IpuBennure npuMepsl.

18. Chopmynupyiite TeopemMy 0 IPOU3BOAHON 0OpaTHOMN (YHKIIUH.

19. Onumure mpaBuio norapudmudeckoro muddepennupoanus. Juddepennuporanue
CTENEeHHO-TI0KAa3aTeNIbHON (PYHKIINU.

20. Kak muddepennmpyrorcs HesiBHbIe pyHKIMu? [IpuBenure npumepsl.

21. B 4yeM cOoCTOMT crmoco0 MmapaMeTpU4ecKoro 3aiaHus (YHKIUH W ypaBHEHUN JIMHHMA?
IIpuBenuTe npUMEpSL.

22. Kak HaxoauTcs repBasi Ipou3BoAHAs (PYHKUNMN, 3aJaHHBIX TapaMeTPUUECKu?

23. Yro naszwiBaetrcs auddepenunanom ¢ynkuuu? 3anummre GOpMylly s NPUMEHEHUS
nuddepennuana K mpuOIMKCHHBIM BIYUCIICHUSM.

24. Kax Beipaxaercs quddepeHiuan GyHKIIUN 9epe3 €€ MPOU3BOIHYO?

25. KakoB reomerpudeckuii cMmbici auddepennnana GyHkuuu?

26. [lepeuncanre OCHOBHBIE CBOWCTBA AuddepeHnuana GyHKIud. B 4eM coCTOUT CBOMCTBO
WHBapHaHTHOCTH Gopmbl nuddepenunana GyHkunn?

27. Uto Ha3bIBaeTCS MPOU3BOIHOM N-TO MOpsAKa PYHKIHH?

28. Kak HaxoAsTcs MPOU3BOHBIC BBICIIUX MOPSIKOB OT (DYHKIMH, 3a1aHHbIX iBHO? HesBHO?

29. KakoB MeXaHUYECKUI CMBICII BTOPOH TIPOU3BOIHOMN?

30. Kak HaxoauTcs BTOpasi mpou3BoaHas QYHKIUH, 33JaHHBIX TapaMeTPUIeCKu?

31. Chopmymnupyiite nmpaBuia Jlomurans.

Pazpea 4.

1. [aiite onpeneneHue nepBooOpasHoil pyHKIUH.

2. YKaXuTe T€OMETPHUECKUI CMBICT COBOKYITHOCTH MEPBOOOPa3HBIX (QyHKIHU. YTO Ha3bIBaeTCA
HEOIIpeAEIEHHBIM HHTETPAJIOM?

3. TloBTOpHTE TaONMHIy OCHOBHBIX HHTETPAJIOB, 3AITUIINTE €E.

4. JlokaxuTe MpocTeHIne CBOCTBa HEONPEAEICHHOTO MHTErpaa.

5. Kakue MeTo/ibl OTHOCATCA K METO/1aM HENOCPEACTBEHHOI'O HHTETPUPOBAHUS.

6. 3anummute GopMyiay 3aMeHbI IEPEMEHHOM B HEOIIPEIEIEHHOM HHTErpae.

7. BeiBenute (opMyidy MHTETpPUPOBAHMUS IO 4YacTSIM, MCIOAb3Ysl IPAaBUIO HaXOXKJIECHUS
muddepeHnrana Npou3BeaeHUs IBYX (QyHKUMNA. YKaxuTe TUIBl (QYHKUIUN, UHTErPUPOBAHUE
KOTOPBIX 1eJIeCO00pa3HO MPOBOJUTH STUM METOOM.

8. M3moxxurte METO/Abl MHTErPUPOBAHMS MPOCTEHIINX pallMOHAIBHBIX ApoOeii: 1-ro, 2-ro u 3-ro
THUIIOB.

9. ChopmymupyiiTe TeOpeMy O pa3IoKEHHH MHOTOUWIEHA Ha TIPOCTEHININE MHOKUTENHN (JIMHEWHBIS
U HETIPUBOJMMBbIE KBaJIpaTUYHbIE). M3110)KHUTE MPaBUIIO pa3ioKeHus MPaBUIIbHOM paliMoHaIbHON
Ipobu Ha mpocTeiiye Apodu B ciiydae MPOCThIX AEHCTBUTEIbHBIX KOPHEN 3HAMEHATES.

10. M3noxxure npaBuiio pa3ioKeHHUs MPaBUIbHON pallMOHAIBLHON IpoOu Ha mpocTeiime ApooH B
clly4ae JeHCTBUTENbHBIX KPATHBIX KOPHEH 3HaMeHaTesl.

11. M3noxure MpaBuUIIo pa3iokKeHUs MPaBHUIIbHON pallMoOHATBHON IpoOu Ha mpocTeiimue qpodu s
ciydasl, KOrja Cpeaud KOpHEeM 3HameHaTelss MMEIOTCS Mapbl NPOCTHIX WM KpPaTHBIX
KOMIUIEKCHO-COTIPSKEHHBIX KOPHEH.

12. M3noxxuTe METOIbI MHTETPUPOBAHUS TPUTOHOMETPHUECKIX BBIPAKECHUIA.

13. Kakue crocoObl palMoHATU3alUKM PEUIaraloTcs MpU MHTETPUPOBAHUM HPPALMOHATIBHBIX
BBIpaXKEHUIT?

14. JlaifiTe ompeneneHue ONPEAEICHHOTO MHTErpajla M YKaXHUTE€ €ro TIeOMETPUYECKUd Hu
MEXaHUYECKUN CMBICII.



b
15. Ilycts fa f(x)dx =0, f(x)=# 0. Kak3TO HCTOJIKOBaTh T€OMETPHYUECKHU?
16. BcrnomMHHUTE OCHOBHBIE CBOIMCTBA ONPENIEIEHHOTO HHTETpaia:

a) MOCTOSTHHBIA MHOKUTEIb MOKHO BRIHOCUTH 32 3HAK OMPEEeIEHHOT0 UHTErpaa;

b) OTIpeNIeIEHHBI UHTETPal OT CyMMBI HECKOJIBKUX (PYHKLUIH PaBeH CyMME OIpeIeICHHBIX
MHTETPAJIOB CJIaraeMbIX;

C) TEOpeMy 00 OLIEHKE OIPEAEICHHOIO0 HHTErpaIa;

d) TEOpEMYy O CpeIHEM [UIsl ONPEJECIIEHHOTO HMHTEerpaja U OTMETbTe €€ I'e€OMETPUYECKUI
CMBICI;

e) OTpe/ieNIeHHBIM UHTErpail B CAMMETPUYHBIX (OTHOCUTENBHO HYJIS) Mpeesiax OT YeTHON U

HEYeTHON (pYHKIUH.

17. BeBenure popmyny Hperorona-JIeiiOHuIa 1151 BEIYUCIEHUS ONPEICIICHHOTO HHTErpaa.

18. 3anumuTe hOpMyIIBI BEIUMUCICHUS ONPEAEIEHHOTO HHTErPalia ¢ TOMOIIBIO 3aMEHBI IIEPEeMEHHON
U 110 YaCTSIM.

19. [laiiTe onpenenenne HECOOCTBEHHOTO MHTETpaja MEPBOTO poja (MHTErpana, y KOTOporo OJuH
WM 00a mpejenia HHTErpUpoBaHus OecKoHEeUHbI). Kakue HHTerpasbl Ha3bIBAIOTCS CXOIAIIUMHUCS,
aKakue - pacxoxsmmumucs? [lpuseaure npumeps
20. laiiTe onpeeneHne HECOOCTBEHHOTO HHTETpajia BTOPOTO poja (MHTErpall ot
HeorpaHnueHHOH QyHKIuH). Kakue Bl 3HaeTe NPU3HAKK JOKa3aTEIbCTBA CXOUMOCTH
HecoOCTBEeHHBIX MHTErpasioB? [IpuBenure npuMepsl.

20. 3amummre GopMyiy U BRIYUCICHHS TUIOMAAN KPUBOJIUHEWHOM Tpaneuuu it ocu OX u uis

ocu Oy.

21. Kak u3amenurcs 3ta Gopmyia, ecinu ¢purypa Oyzner orpaHHYeHa CBEPXY M CHU3Y — rpadukaMu

byHKIMi
y=/f1(x)u y=f,(x),amno 60kam — npsiMbIMU X = @, X = D.

22. 3anumure GopMyiay JUIsl BEIYUCIEHHS IUIOIAAM KPUBOJIMHEHHOIO CEKTOpAa, OTPAaHUYEHHOTO
KPUBOW, 33JIaHHOM B ITOJIIPHOM CUCTEME KOOPIMHAT.
23. 3anumure GOpMyIly Ul BBIYMCIEHUS JUIMHBI TyT'Y KPUBOM, 3aJaHHON ypaBHEHUEM:
a) B JIEKapTOBOW CHCTEME KOOPJIMHAT;
b) B momsipHO# cucreme;
C) eciu KpHBas 3aJaHa apaMeTPHIECKH.
24. 3anumure GopMyily Ul BEIUMCIEHUS 00beMa Tena BpaleHus BoKpyr ocu Ox  (unu OY)

Pa3pgea 5.

1. Yro Ha3bIiBaeTcsi oOjacThio ompeneneHuss QyHKIUM N mnepeMeHHbIX? YUTo Ha3biBaercs
rpadukoM yHKIMH ABYX MepeMeHHbIX Z = f(x,y)?

2. Jlaiite onpeneneHue JMHUM ypoBHS. Kakas MoBepXHOCTh Ha3bIBaETCSI IOBEPXHOCTHIO YPOBHS
CKaJIIPHOTO TIOJIS?

3. Jlaiite ompeneneHue mpeaena (YHKIMM HECKOJbKUX IepeMeHHbIX. Kakas (QyHKuus ABYX
MEePEMEHHBIX Ha3bIBAaETCsI OECKOHEUYHO MaJloi?

4. Yto Ha3bIBaeTCsA 00J1aCThIO (OTKPBITOM 001acThi0)? Kakast 00macTh Ha3bIBaeTCs OAHOCBSI3HON?

5. Jlaiite onpenenenue HenmpepbIBHOW B TOUke P, (yHKIMN HECKONBKHX MEPEMEHHBIX U JalTe
oTpeieIeHne TOUKH pa3pbiBa (QYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

6. ChopmynmpyiiTe cBOICTBa (DYHKIIMH, HETIPEPHIBHON B OTPAHUYCHHON 3aMKHYTOH 00JIacTH.

7. Jlalite ompeneneHre YaCTHOM MPOM3BOJHONW (PYHKIIMH JBYX NMEPEMEHHBIX MO OAHOMY U3 ee
apryMEHTOB W YacTHOTO TNpHpamieHus GyHKIHHA. B 4eM COCTOMT TeOMETpHUYECKHI CMBICIT
YaCTHBIX MPOU3BOIHBIX (PYHKIIUH JIBYX MEPEMEHHBIX?

8. Ilpu kaxom ycioBuu (yHkiws 2z = f(x,y) HaszpiBaeTcst AupGepeHIPyeMOil B TOUKE
P(x,y)? Yro maspiBacTcsi moiHBIM auddepenunanom ¢yakmun z = f(x,y)? 3anummre
BbIpaxkeHue nuddepeHiana GyHKIUU IBYX I€PEMEHHBIX.

9. B uem cocTout reomerpuueckuii cMbich auddepennnana GyHKIUN ABYX NEPEMEHHBIX ?



10. JlaiiTe ompenelieHME MaKCMMyMa W MHUHHUMyMa (YHKIIUHM JBYX TEPEMEHHBIX Z =
f(x,y),3aganHoi B o6s1acTH G.

11. ChopmynupyiiTe MpaBUiI0 HaXOXKICHHUSI HAUOOJIBIIETO U HAMMEHBIIIETO 3HaYeHUs (YHKIINH
JBYX mepeMeHHbIX Z = f(X,y) B OrpaHMdYeHHON 3aMKHyTOI 0OacTu G.

Pazpea 6.

1. Kakoe ypaBHeHHe Ha3biBaeTcs AuddepeHnnanbHbpM? 3auIImMTe ero B 00IeM BUJIE.
2. Kak onpenenuts nopsiiok AuddepeHnnaibHoro ypaBHeHus?

3.Kakoe ypaBHeHue Ha3biBaeTcs quddhepeHInaIbHbIM YpaBHEHUEM IEPBOIo Mopsaka’?

4.Kak 3amucarh o01iee ¥ 4acTHOE perieHue (0O0nuil 1 YacTHBIM UHTerpait) AudGepeHnaaTbHOTO
YpaBHEHHS TIEPBOTO MOPSIIKA?

5.ChopmynupoBaTh TEOpeMy CYIIECTBOBaHWS M €OUHCTBEHHOCTH 3amaun Komm mms
Qg epeHIaIbLHOr0 YpaBHEHUS IEPBOTO MOPSIIKA.

6.Kakoe pelienue Ha3pIBaeTCs 0COOBIM pelieHueM?

7.I'eomeTpruyeckuii cMbIca penieHus TuddepeHIHaTLHOr0 ypaBHeHUs (0OIIEro W 9acTHOTO)
nepBoro nopsaka?

8.IlepeunciuTe U3BeCTHBIC BaM TUIIBI AU(PepeHINaTBHBIX YPAaBHEHUN TIEPBOTO MOPSAKA.

9.Kakas ¢pynkmus f (X, y) Ha3bIBacTCSI OMHOPOAHON HYJIEBOTO H3MEPEHHSI OTHOCHTEIIBHO X U Y?
Merton pemeHust OTHOPOTHBIX TU(PepeHIINATbHBIX YPAaBHEHUH.

10. Meronpl pemieHuss JUHEHHBIX AU(QepeHIrnanbHbIX ypaBHEHMH IEpBOro MOpsAKa U
ypaBHeHul bepHyu.

Pazgen 7.
1. OmnsiT u cobbiTHe. Knaccudukanus cmydaifHbIx coObITHH. JlefcTBUS HaZ COOBITHUAMHU.
2. BepostHOCTB cOOBITHA. CTaTHCTHYECKOE U KIACCHIECKOE OTpeIeTICHHE BEPOSTHOCTH.
3. T'eomerpuueckast BEpOSITHOCTb. AKCMOMaTHUYECKOE OIPEJIEIEHUE BEPOSATHOCTH.
4. YcioBHBIE BEPOSITHOCTH. 3aBUCHMBIE W HE3aBUCHMBIE COOBITHA. TeopeMa yMHOKEHHS

BEPOSITHOCTEU

TeopeMa c10KeHHsI BEPOATHOCTEH.

®dopmya oJIHON BEpOATHOCTH U baiieca.

IToBTOpHBIE HE3aBUCUMBIE HcnbITaHus. Popmyna bepHyim.

JlokanbHasg teopemMa MyaBpa-Jlamiaca U ycinoBus ee npuMeHMMocTH. CBoicTBa U

rpaduk GpyHkuun @(X).

9. Acumnroruyeckas popmyna Ilyaccona u ycnoBusi €€ mpUMEHUMOCTH.

10. UnTerpanbHas Teopema MyaBpa-Jlamnaca u ycnmoBus e€ mpuMeHuMocTH. CBoiicTBa
¢ynkuuu Jlannaca u e€ rpaduk.

11. CnencrBue u3 UHTErpadbHOM TeopeMbl Myaspa-Jlamaca.

12. Tlonste cny4aiiHOM BenMuMHBL JlMCKpeTHas ciyyaiiHas BelMuYuHA. 3aKOH eé
pacupenenenus. [Ipusectu npumMepsl.

13. MaTtemaTHuecKkoe OXHIaHUe JUCKPETHOM CITydaifHOW BETMYHHBI M €TI0 CBOMCTBA.

14. lucnepcust  TUCKpeTHOW  chy4aiiHOi BenuuuHsl u  e€  cBoiictBa. CpenHee
KBaIpaTUYECKOE OTKIOHEHHE TUCKPETHON CIIy4YallHON BEIMYHHBI.

15. MaremaTtuueckie onepaldyd  HajJ  JUCKPETHBIMH  CIy4allHBIMH  BEIMYUHAMHU.
ITocTpoeHne 3aKOHOB pACIpPENECIECHUS I (a+cX),X2,X + Y, XY 1o 3akoHam
pacripe/ie/IeHUs] HE3aBUCUMBIX CITydaiHbIX BeMYMH X U Y.

ONo O



16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

OyHKIUS pacnpeaeTeHus ClydaifHON BEIMYMHBL, €€ CBOMCTBA U rpaduK.
HenpepbiBHble  ciydaliHble  BeNIMYMHBI.  [IOTHOCTH ~ BEPOSITHOCTEH,  KpHBas
pactipenenenus. CBsi3b M@Ky IUIOTHOCTBIO BEPOATHOCTEH U (PyHKIMEH pacnpeaeeHHs
UucnoBble XapakKTEpUCTHKU HENPEPHIBHON CiydyailHOW BenuuuHbl HauvanbHbie u
LEHTPAJIbHBIE MOMEHTBI CIIyYaliHOW BEJTUYUHBI.

buHOMHMAIBHBIE M TEOMETPUYECKUMH 3aKOHBl pacCHpelesIeHHsl, HX YHCIOBBIC
XapaKTEPUCTHUKHU.

PaBHOMEpHBII W TMOKa3aTeNbHBIM 3aKOHBl pPAaCHpElNeleHUss MU HMX YHUCIOBBIC
XapaKTEPUCTHUKHU.

HopMmanbHblii 3aK0H pacnpeielieHus: mapaMeTphl, CBOMCTBA, (PYHKIMS pacipeieieHus,
BEPOATHOCTH [1OIIAJAHNS B 3aJaHHBIA HHTEPBAJI, IPABUJIO TPEX CUTM.

IIpenenbHbIe TEOpEeMBbI TeOpUHU BeposiTHOCTeH. HepaBerncTBo UebnimeBa, Mapkosa.
Teopema YeObimena.

Teopema bepnyiu.

[lenTpanbHas npezaenpHas Teopema.

Cucrema ciy4ailHbIX BEJIMYMH, 3aKOH €€ paclpeeIeHusl.

OyHKIHA paclpesesIeHNs IBYMEPHOU CIydaliHOW BEJIMYMHBI U €€ CBOMCTBA.
[InoTHOCTH pacnpeneneHusi BEPOSTHOCTEH IBYMEPHOM Ciy4yallHON BEJIMYMHBI U €€
CBOMCTBA.

YucioBble XapakTEPUCTUKU JIBYMEPHOM Cily4yallHOM BeJlW4YuHBI. MareMaTruyeckoe
O’KHUJaHUE U JUCTIEPCUSL.

KoppensiuoHublii MOMEHT, KO3 (OULIUEHT KOPPEISALUU.



