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1 Lean ocBoeHHs1 JUCHUIINHBI (MOTYJIs)

Lenpro 0cBOEHMS AUCHUIUIMHBI «MaTeMaTHuKay SBiseTCsl JOPMUPOBAHUE KOMIICTEHIUH,
KOTOpast BKJIFOYAET B ce0sl:

* BOCIIUTAHHUE I0CTATOYHO BBHICOKOI MaTeMaTHYECKOU KyJIbTYPBhI;

* IPUBUTHE HABBIKOB COBPEMEHHBIX BUIOB MAaTEMaTHYECKOTO MBILIICHHUS;

* TPUBUTHE HABBIKOB HCIOJB30BAHUS MAaTEMAaTUYECKUX METOJOB U  OCHOB
MaTeMaTHYECKOTO MOICTTMPOBAHUS B IPAKTHYECKON IEATEILHOCTH.

Bocrutanue y CTYZIEHTOB MaTeMaTHYECKOW KyJbTyphl BKJIIOYAaeT B ce0sl sICHOE
MOHMMAaHHE HEOOXOAMMOCTH MaTeMaTHYECKOM COCTaBIAIOIIEH B 00111el TOArOTOBKH OakaiaBpa,
BBIPA0OTKY MpEICTaBICHUNA pPOJM M MECTe MAaTeMAaTHMKU B COBPEMEHHON LMBWIIM3ALMU U B
MHUPOBOH KYyJIbTYpE, YMEHHE JIOTHYECKH MBICIHUTD, OTIEPUPOBATH ¢ a0CTPAKTHBIMU 00OBEKTaMU U
OBITh KOPPEKTHBIM B YMOTPEOJIEHHUH MAaTEMAaTUYECKUX TOHSATHA M CUMBOJIOB JUIS BBIPAXKECHHS
KOJIMYECTBEHHbIX M KAaueCTBEHHBIX OTHOLICHHWH. MaTemaTuueckoe oOpazoBaHHe OakalaBpOB
JOJKHO OBITh ITMPOKUM, OOIIUM, TO €CTh IOCTATOYHO (DyHIaMEHTAIBLHBIM.

Hacrosiias nporpaMma 1o MareMaTHKe OTpaXkaeT HOBbIE TPEOOBaHMUS, IPEIbSIBIIEMbIE K
MaTeMaTU4eCKOMY OOpa30BaHMIO COBPEMEHHBIX OakanaBpoB. Ee XapakTepusyer MpHKIIaaHas
HAMpPaBJIEHHOCTh M OPHEHTAalMs Ha OOydeHHE CTYJCHTOB HCIIOJIB30BAHUIO MATEMaTHUECKHX
METO/IOB MPH PELICHNH NPUKIIATHBIX 3a71a4.

OOumii Kypc MaTeMaTHKH sIBIIsieTCs (YHIAaMEHTOM MaTeMaTHYECKOro O0O0pa30BaHUA
OakamnaBpa.

3anaun M3y4eHUs TUCIUTUTAHBL :

- pa3BHUTHE JIOTHYECKOTO U aJITOPUTMHUIECKOTO MBIIIJICHUS;

- OBJIaJICHHE OCHOBHBIMU METOJIaMH HCCIIEIOBAHMS M PEIICHUS MaTeMaTUUECKUX 3a1ay;

- OBJIQJICHWE OCHOBHBIMHM YMCJIEHHBIMH METOJaMU MAaTEMaTHKU M UX MPOCTEHIIMMU
peanuzanusimMu Ha DBM;

- BBIPa0OTKY YMEHHUS CaMOCTOSITENIbHO pACIIUpSATh MaTeMaTWYecKue 3HaHuS U
MPOBOJIUTH MaTEMaTHYECKUI aHAIN3 IPUKJIAHBIX (MHKEHEPHBIX ) 3a/1a4.

2 MecTo nucuMIuInHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMBbl

JucimmiuHa MartemaTrka BXOJUT B 0a30BYI0 4acTh yUueOHOTO IaHa 00pa3oBaTeNbHOM
POTrpaMMBI.

Jns  u3yuyeHHs  JUCUMIUIMHBI  HEOOXOOUMBI  3HaHMSA  (YMEHHs,  BJIQJICHUS),
c(OopMUpPOBaHHBIE B pe3yJIbTaTe H3yUCHHs TUCIUIUIUH/ IPAKTHK:

OcBoeHue JaHHOHM JUCIMILIMHBI MPEATONATraeT, YTO B Pe3yJIbTaTe U3yUEHHs IKOJIBHOTO
Kypca MaTeMaTHKH 00ydJaromuiicss uMeeT c(hOpMHUPOBAHHOE MPEJICTABICHUE O MaTeMaTHKE Kak
YHHBEPCAJIbHOM S3bIKE HAayKd, 00 MIEIX M METOJaX MaTEeMaTHKH{, BJIaJeeT MaTeMaTHYECKUMHU
3HAaHUAMM U YMEHHSMH, COOTBETCTBYIOIMMH DenepasbHOMY KOMIIOHEHTY TOCyAapCTBEHHOTO
cTaHaapTa oouero oopazoBaHus, UMEET PA3BUTOE JIOTUYECKOE MBIIIJICHHUE, IPOCTPAHCTBEHHOE
BOOOpakeHue, 00J1a1aeT BHICOKUM YPOBHEM aITOPUTMUYECKON KYJIbTYPHI.

3HaHUS M yMEHHs, YCBOCHHBIC B IMPOIECCe M3YUYEHHMS MaTEeMaTUKH HEOOXOIUMBI IS
OCBOEHHS APYTHX JUCLHUILINH €CTECTBEHHOHAYYHOTO U MPO(HECCHOHATFHOTO IUKIIOB.

3HaHus (yMEHUs, BIAJCHUS), TTOJyYCHHBIC TIPU M3YYEHUU JAAHHOM TUCHMILIMHBI OyIyT
HEOOXOAMMBI IJIsl U3y4EHUS JUCIUILTUH/TIPAKTHK

®usuka

HauepTtarenbHasi reoMeTpus 1 KOMIBbIOTEpHast rpaduka

Teopernueckass MEXaHUKA

ComnpoTuBieHHE MaTEPUATIOB



3HCKTpOTeXHI/IKa H DJICKTPOHHKA

I'unpasnuka

[IpukimagHas MeXaHUKa

T'eonorus

Nudopmaruka
I'opHoe paBo

Mexannka

[TonroToBKa K 3allIUTE U 3aIUTA BBITY CKHOM KBaJTM(PHUKAIIMOHHOM pabOThI

3 Komnerenuuu ody4yaromerocsi, opMmupyeMblie B pe3yJbTaTe 0CBOCHHSA

AUCHMILIMHBI (MOAYJIs1) M IVIAHNPYeMble pe3yJIbTATbl 00 y4eHHs

B pe3ynbrare ocBOCHUS JUCHUILIMHBL (MOAYJIsL) «MaremaTuka» oOydaromuiics 10JDKeH
00JagaTh caeyoIUMI KOMIIETCHIUAMU :

CTpyKTypHBIi
AJIEMEHT
KOMIIETEHIIUH

[Tnanupyemsble pe3yabTaTsl 00yUeHUs

OK-1 CIOCOOHOCTHIO K a0CTPAaKTHOMY MBILUICHUIO, AaHATTU3Y, CHHTE3Y

3HaTh

- OCHOBHBIE TTOJIO’KEHHS BEKTOPHOH alnreOphl U aHAJIMTUUECKOM reOMEeTpHH,
- OCHOBHBIE TTOJIO’KEHHSI TEOPUH TPEIETIOB U HEMPEPHIBHBIX (DyHKIMH,

- OCHOBHBIE T€OPEMbI TU(PepEeHINATBHOTO U UHTETPAIIBHOTO UCUUCIICHUS
(byHKIMI 0THOM U HECKOJIBKUX MEPEMEHHBIX, METOIbI U HepeHINaTEHOTO
MCUHUCIICHUSI UCCIIE0BAHUS (PYHKLUH,

- OCHOBHBIE THUIIBI OOBIKHOBEHHBIX JU((epeHIINaTbHBIX YPaBHEHUN U
METO/Ibl UX PEIICHus,

- OCHOBHBIE MTOHATHS TEOPUH BEPOATHOCTEH U MAaTEMAaTHYECKOM CTaTUCTUKH

YMmern

-KOPPCKTHO BBIPpAKATh U apTYMCHTHPOBAHHO 000CHOBBIBATH ITOJIOKEHUS
HpC,Z[MCTHOﬁ 00J1aCTH 3HAHUA U MCTOO0B MAaTEMAaTUYCCKOI'O aHaJIn3a OJIA
MOCTAHOBKHU U pCHICHHUSA KOHKPCTHBIX MPHUKIIAJIHBIX 3a1a4

Bnaners

- HaBBIKaAMU IIOCTPOCHHUS U PELICHHUS MATEMAaTUUYECKUX MOJENEH
MIPUKJIAJHBIX 33]a4;

- cioco0aMu OIEHWBAHUS 3HAYMMOCTH U MPAKTUYECKON MPUTOAHOCTH
IIOJIyYEHHBIX PE3YJIbTaTOB

OIIK-4 TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX IT03ULUHI OLIEHUBATh CTPOCHUE, XUMUYECKUN
Y MUHEPAIbHBIM COCTaB 3eMHOM KOPbI, MOp(oornieckre 0COOEHHOCTH U TeHETUYECKHE THIIbI
MECTOPOKIEHUI TBEPABIX MOJIE3HBIX UCKOMAEMBbIX TP PELICHUH 3a1a4 10 pallMOHATIBHOMY U
KOMIIIEKCHOMY OCBOEHHIO T'€0PECYPCHOIO OTEHLIMAIA HENIP

3HaTh

YucaeHHBIC MCTOJbI HC TOJIBKO Ha YPOBHC BOCIIPOU3BCACHUS U
00BSICHEHHS HH(bOpMaHI/II/I, HO U UHTCJJICKTYAJIbHBIC HABBIKH ITPUMCHCHUA
3HAHU U AJIsL pCUHICHUSA HpOGJICM " 3aa4, HaXOXJACHUA YHUKAJIbHBIX OTBECTOB
K HpOGJICMaM, BbBIXOOAIIINUM 3a PaMKU OHHOﬁ JUCHUITIINHBI, 4 TaKXKEC IJIA
OIICHKHU U BBIHCCCHUS KPUTHYCCKUX Cy)K,Z[CHHﬁ.

YMmern

BBI,Z[CJ'DITI: 3HAHUS KaKuX MOHITHH TpCGyCTCSI AJIsL PCHICHUS TCX WUJIAM UHBIX
3agad, OOBACHATE U CTPOUTHb TUITUYHBIC MOJICIIN y‘IeGHBIX
MAaTCMAaTHYCCKUX U MCKIUCIHUIIIIMHAPHBIX 3a1a4.




Bmagets

Brnanenue HaBbIKAMU U METOAMKAMU 0000IIECHHS PE3yIbTaTOB PEIICHHS,
AKCIEPUMEHTAIBHOM 1€ TETbHOCTH.

Brnanenue cioco6amu olieHUBaHUS 3HAYMMOCTH U MIPAKTUIECKOM
MPUTOJHOCTH MOJIYYEHHBIX PE3YJIBTATOB.




4. CTpyKTypa, 00BEM M COepKaHue TMC U IIIMHBI (MOLYJIs1)
OO0mmast TpyI0eMKOCTh JUCIMIUTHHEI cocTaBisieT 14 3aduerHbix enuuun 504 akan. 4acoB, B TOM

YHUCJIC:

— KOHTaKTHas paboTa — 53,4 akaj. 4acos:
— ayauTopHas — 46 akas. 4acos;

— BHeayAUTOpHas — 7,4 akaji. 4acoB

— caMocTosITeNbHAs paboTa —429,3 aka. 4acos;
— MOJrOTOBKA K 3K3ameHy — 21,3 akaj. yaca
— MOJrOTOBKA K 3auéTy — 12,6 akaj. yaca
dopma aTTecTaluu - 3a4€eT, SK3aMeH

AynutopHas g e
KOHTaKTHast pa60Ta E 5 Dopma TeKymero
S8 B
B aKaj. 4acax o HT KOHTPOJIA
Paspnen/ tema 2, ( A ) & [ N P Kon
5 8 © |camocrosTensHOll | ycrieBaeMOCTH U
JTACIUATLTAHBI < g . | kommeTenIIN
o &= paboThI IIPOMEKYTOUHOM
nab. | mpakrt. | €&
JIek. '8 aTTecTalu
3aH. 3aH. | § &
1. JInneiinas anrebpa
- IOATOTOBKA K
MIPaKTHYECKOMY [IpoBepka
3aHATHIO VHIABUTyaIbHBIX
1.1 OrnpenenuTen u i o
MATDHLLL ped 0,5 1 40 - BBIIIOJIHEHUE 3aJIaHuH, OK-1, OIIK-4
PHIL WHJUBHU/IyaIbHbIX | KOHCYJIBTALMH 110
JIOMAIHUX pemenuro /13
3aJaHuiH
- IOATOTOBKA K
MIPaKTHYECKOMY [IpoBepka
1.2 Cucrembl muHeiHbx| 1 3aHATHIO, HHIABHTyaTbHBIX
anreOpanveckux 1 2 24 - BBIIIOJIHEHUE 3aJaHui, OK-1, OIIK-4
ypaBHEHUI WHJUBHU/IyaIbHbIX | KOHCYJIBTALMH 110
JIOMAIHUX pemenuro /13
3aJJaHui
IIposepka
. - IOATOTOBKA K | WHJIUBUAYaIbHbBIX
1.3 JIuHeiHbIC N
0,5 2 38 MPaKTUYECKOMY 3aJIaHuH, OK-1, OIIK-4
IIPOCTPaHCTBA
3aHATHIO KOHCYJIbTHPOBaHHE
mo /13
Hroro no pazgeny 2 5 102
2. DNeMEeHTHI BEKTOPHOMU
anreOppl W aHAIMTHYCCKOU
reoMeTpuu
- IOATOTOBKA K
MMPAaKTHYCCKOM - KOHCYJIbTAIIUH 110
2.1 BexropHas anrebpa: p Y >
JIMHEHHBIC W HEJIMHCHHBIC SaHATHIO, pewenmuio KP Nel,
1 1 2 18 - BBIIIOJIHCHHE - IPOBEpKa OK-1, OIIK-4
onepayy Haj BEKTOpamu U
M nHIUBUAYyanbHbIX | pemmenus KP Nel
HX CBOMCTBA.
JIOMAaIIHUX ("4acTp — BEKTOpBHI)

3aJJaHui




- BemonHeHne KP
Nel «BexTopHast

- KOHCYJIbTallu! 11O

2.2 AmnanuTtudeckast aH:HH;gI; icliaﬂ pemenuto KP Nel,
TeOMETPHS Ha IJIOCKOCTH U 2 2 26,5 COMETDHS - IPOBEPKa OK-1, OIIK-4
B IIPOCTPAHCTBE pii. pemenust KP Nel
Juddepennuans
("4acTp — BEKTOpBHI)
HOE UCUMCIIEHHE
OOID»
Uroro no pazneny 3 4 44,5
3. Beesenue B MareMaTH4eCKui
aHaJIu3
- BpinonHenue KP
Nel «BekTopHas | - KOHCYJIbTallUH 110
Mo Mperen e || ponepea
HempepbBHOCTh  (pyHKIHH| 1 2 221 | 30 reOMEThISL ele IEIM I?P Nel OK-1, OIIK-4
OJ/IHOM MepeMeHHOH PHA. P -
Juddepenunans | (4acte — mpeaesl,
HOE HCYHCJICHUE Hempep.)
OOID»
Hroro no pazaeny 2 221 | 30
4. JuddepenmmansHoe
HCUNCIeHHe (YHKIMH  OJHOM
IIepeMeHHOI
- CAMOCTOSITEIIbHAS]
4.1 Onpenenenne
. paboTa c - KOHCYIbTALUHU 110
IpOM3BOAHON (yHKIMKH B .
muteparypoil — | pemenuto KP Nel,
touke. Juddepeniuan, ero
N KOHCIEKT - IPOBEpKA
FEOMETPUUECKUH  CMBICIL «Gagaam pemenus KP Nel
I'eomerpuueckuii H 1 /11 | 15,3 ’ - OK-1, OIIK-4
N NIPUBOASAIIE K (dacTp —
MEXaHUYECKUI CMBIC
o MOHATUIO IIPOU3BOJHBIE),
IIPOM3BOAHOM. IMpasuma .
A — " IIPOU3BOAHONY, - IPOBEpKA
A PEHIHp - BpinonHenue KP KOHCIIEKTa
TabInIA IPOM3BOAHBIX Ne 1
| o
BpinonHenue KP | koHcynabranuu no
Nel «BekropHast emeHno KP Nel,
4.2  JNuddepeniupoanme P P
anrebpa u - IPOBEpKA
HEABHO M TIapamMerprtiecku AHAIINTHYECKAsI emmeHus KP Nel
3aJJaHHBIX byHKIHIL. 1 2/21 9 P h OK-1, OIIK-4
reoMeTpusl. (wacTb —
Jlorapugmudeckoe
Juddepenmnuans IOCTPOEHHE
sudepenuuposare HOE UCUMCIIEHUE by
pacdukoB
OOID» byHKIHI)
4.3 3auer K.p. +3auer OK-1, OIIK-4
Hroro no pazgeny 2 3/31 | 24,3
5. HuterpanbHoe MCUYHCIECHUE
(bYHKIUY OJHOI ITepeMeHHOH
5.1 IMepBooGpa3Has - . .
P P Bpmonnenne Kp |~ KOHEYIPT: O Peill
GyHKIHSL. N2 KP Ne2,
Heonpenenennsrit - - IPOBEpKA
pesl 0,5 1/11 23 | «HeomnpeneneHHs poBep OK-1, OIIK-4
HMHTErpal U €ro OCHOBHBIE N .| pemenuns KP N2
N I ¥ onpe/iesIeHHbII
CBOMCTBA. Tabmuma (dacTp — Hemocp.
unTerpan. GHID»
HEOIPE/ICIIEHHBIX | UHTETp.)
- KOHCYIBT. 11O pellL
- BpinonHenue KP Y P
No2 KP Ne2,
5.2 OCHOBHHIC  METOZbI 0,5 1/11 23 | «HeomnpeneneHHsl - poBepka OK-1, OIIK-4
HMHTETPAPOBAHUS pemenust KP Ne2

1 ¥ onpe/iesIeHHbIN
unTerpan. GHID»

("4acTh - METO BT
HWHTErPUPOBAHUS)




53 OnpeneneHHbli

- KOHCYJIbTallu! 11O

HHTErpai. 3agauy, pemenuo KP Ne2,
- BoinosnHenue KP
NPUBOALME K MOHITHIO Ne2 - HpOB(E)}I)(E.lN )
OIPENIENIECHHOIO MHTErpaa. CIICHHS o
pel P 0,5 1/11 20 | «HeompeneneHHsl p OK-1, OIIK-4
dopmyna N N (uacts -
N 1 ¥ oIpe/iesIeHHbIN
Herorona-JleliOHMIIA. BBIUNCIICHUE
N uHTerpan. GHID»
CaolicTBa. MeTtonst ONPEIEIEHHOTO
WHTETPHPOBAHUS WHTeTpana)
Hroro no pazgeny 1,5 331 | 66
6. JuddepenmmansHoe
HCUUCIICHUE byHKIIMU
HECKOJIBKHX IIEPEMEHHBIX
CaMOCTOSITEIBHOE
6.1 Onpenenenne
. U3ydeHue
OCHOBHBIX MTOHSATHI.
JIUTEPATypPHL:
Ilpenen u HempepbIBHOCTDH HALMCAHIE DOBEDKA
®HIT. OcHoB-Hbie 0,5 1| 20 POBEP OK-1, OITK-4
cBoiieTEa ymKiii KOHCIIEKTa KOHCIIEKTa
yH 2 «CpolicTBa
HEIPEPBIBHBIX B 3aMKHYTOMH N
GyHKIHH,
o0macTH.
HEeNpPEePHIBHBIX B
3aMKHYTOM
6.2 YacTHble IPOU3BOJHBIE
u MIPOU3BOAHAL o -
P A BoinosiHeHue KP
HaIpPaBIICHUIO. N2 KOHCYJIbTHPOBaHHE
KacarenpHast miockocTs U N o pemenuo KP
0,5 1 20 | «HeompeneneHHsl P OK-1, OIIK-4
HOpPMaab K IIOBEPXHOCTH. N N Ne2,
. I ¥ onpe/iesIeHHbII
I'eomeTpuueckuii  cMbICH - IpOBEpKa
unTerpan. GHID»
madpepennmana. IIpusnak pemenust KP Ne2
G hepeHIIpyeMOCTH.
6.3 IIpousBonHas CIOXKHOU
GbyHKIUH. YactHble BbionHeHue KP
KOHCYJIbTHPOBaHHE
NIPOU3BOJAHBIE U Ne2
o pemenuto KP
I QepeHranbl  BRICHIMX 0,5 1 40,4 | «HeonpeneneHHbI Ne2 OK-1, OIIK-4
TOPSIIKOB. # ¥ oIpe/iesIeHHbIN -
Juddepennupoanne unTerpan. GHID» - [PoBEpKa
pemenus KP No2
HESIBHO 3aJJaHHBIX
6.4 Dx3amMeH K.P. + s3x3ameH OK-1, OIIK-4
Hroro no pazgeny 1,5 3 80,4
Uroro 3a cemectp 12 20/81 |347,2 9K3aMEH,3auéT
7. OOBIKHOBEHHBIE|
udepeHnHaIbHBIE ypaBHESHHS
7.1 OOBIKHOBEHHBIE
muddepeHIHATBHEIC
aBHECHUS IEPBOTO -
i]II()) saKa. ['eomer ngcxnﬁ semosmenue KP KOHCYJIbTHPOBaHHE
CMpBICJI . b N3 «J1V. Teopus o yeHICHII)/I}O KP
2 3 8 BEPOSITHOCTEH. P OK-1, OIIK-4
mudhepeHIHaTEHOTO Ne3,
Maremarunueckas
YpaBHEHHS IIepBOT0O - IpOBEpKa
CTaTHCTHKA
TopsiKa. MeTtonapl pemennst KP Ne3
pelLeHus
mudhepeHIHaTBHBIX
- COCTaBJIECHUE
koHcrekTa «J{Y -
BBICIIINX KOHCYJIbTHPOBaHHE
7.2 1Y BhlcIMX MOPSAIKOB, Y- p
MIOPAIKOB, o pemenuto KP
CBOJSLIMECS K IIEPBOMY
CBOJISIIMECS K Ne3,
MOPSIIKY
LIEPBOMY», - IpOBEpKa
- BoinosHenue KP KOHCITEKTa

No3




7.3 JIuHeiHbIC
muddepeHIHATBHEIC
YpaBHEHHsI N-TO TOPSKA.
JInneiinoe OJHOPOJHOE
ypaBHEHHE.
dyHIaMeHTaNbHAas CHCTEMA -
eyulrﬁnﬁ OrnpenenuTeib - Bemosmenme KP KOHCYJIBTUPOBaHHE
b i pe Ne3 «[1V. Teopus YABTHDP
Bponckoro. Heomoponnoe < o pemenuto KP
N BEPOSATHOCTEH.
JIMHEHHOE YpaBHEHHE Ne3,
(JIHZY) BUI  00IEro Marematiecias MpOoBEpKa
’ CTaATUCTHUKA POBCp
pewenus. Merox Bapuanuu KOHCIIEKTa
IIPOU3BOJIBHBIX
ITOCTOSIHHBIX.
Jluneiinoe ypaBHEHHE C
IMOCTOSSHHBIMH
KO3 purmeHramMu
Uroro no pazneny 2 3 8
8. DIIeMEHTBI TEOpHH
BEpOSATHOCTEH U
MaTEMaTHYCCKON CTaTHCTHKH
KOHCYJIBTHPOBaHHE
- BeinojiHeHne KP ¥ P
o pemenuto KP
Ne3 «Teopus No3
BEPOSITHOCTEH. - O_BG’ <a
8.1 DIIeMEHTBI Maremamieckas eHIerI/ISI I?P No3
) 0,5 121 4 |cratuctuka» «J1Y. P - OK-1, OIIK-4
KOMOHMHATOPUKH -
Teopus
. KOHCYJIbTHPOBaHHE
BEPOSATHOCTEH. 10 pemeHmo KP
MaremaTHuecKkas P Ne3
CTaTHCTHUKA _’
- IpOBEpKa
pemennst KP Ne3
KOHCYJIBTHPOBaHHE
- BeinojiHeHne KP o yeHIeHII)/I 10 KP
8.2 Anrebpa  coOBITHI. Ne3 «Teopust p No3
Kiraccuueckoe, BEPOSATHOCTEH. =
- IpOBEpKa
reOMeTPHYEcKOoe H MaremaTHuecKkas
pemenus KP Ne3
CTaTUCTHUYECKOE 2 10,5 1/11 10 |cratucrukan «J1VY. OK-1, OIIK-4
OnpezeNeHns BepOSATHOCTH. Teopus
. KOHCYJIbTHPOBaHHE
AKcuomarvka TeopHn BEPOSATHOCTEH.
o o pemenuto KP
BEPOSATHOCTEH. MaremaTHuecKkas No3
CTaTHCTHUKA _’
- IpOBEpKa
pemenus KP Ne3
KOHCYJIbTHPOBaHHE
- BeinojiHeHne KP ¥ P
o pemenuto KP
8.3 Teopemsbl crnoxeHus H Ne3 «Teopus Ne3
YMHOXKEHHS. YcmoBHas BEPOSATHOCTEH. . O_BG’
- Ka
BEPOSATHOCTb. dopmyna MaremaTHuecKkas emme IE s IgP No3
[IOJIHOH  BEPOSTHOCTH U 0,5 1 cratucTukay «/1Y. P - OK-1, OIIK-4
¢dopmyna baiteca. Cxema Teopus
. KOHCYJIbTHPOBaHHE
Beprymnmn, TpuOIHKEHUS BEPOSATHOCTEH.
o pemenuto KP
Jlannaca u Ilyaccona. MaremaTHuecKkas Ne3
CTaTHCTHUKA» _’
- IpOBEpKa

pemennst KP Ne3




8.4 JuckpeTHble u
HEIpEPbIBHBIE  CIIydalHbIe

- BptojHenne KP
Ne3 «Teopus

KOHCYIbTUPOBAHHE
o pemenuto KP

. Ne3
BEJINYMHBL P v QyHKIHS BEPOSATHOCTEH. . OBC’ <a
pacnpezeneHus u Maremarnueckas POBEP
pemenus KP Ne3
IUIOTHOCTb. /11 20 |cratuctukay «JVY. OK-1, OIIK-4
Matematuueckoe Teopus
. | KoHCyIBTHpOBaHHE
O)XXHUJaHWE U JIUCIIEePCHUs, BEPOSATHOCTEH.
o pemenuto KP
HavaJlbHbIC M LIEHTPaJIbHbIC Maremarunueckas No3
MOMEHTBHIL. CTaTHCTHKA -
- IpOBEpKa
pemenus KP Ne3
KOHCYJIbTHPOBaHHE
- BoinosnHenue KP ¥ P
o pemenuto KP
Ne3 «Teopus Ne3
8.5 H3BecTHbIE BEPOSITHOCTEH. -
- IpOBEpKa
pacupeneneHus U HX Maremarunueckas
pemenus KP Ne3
YHCJIOBBIE XapAKTEPUCTUKH. 0,5 cratiucTukay «/1Y. OK-1, OIIK-4
HopmansHoe Teopus
. | xoHCyABTHpOBaHHE
pacnpeneneHue. BEPOSATHOCTEH.
o pemenuto KP
Maremarunueckas No3
CTAaTUCTUKA)» .
- IpOBEpKa
pemenus KP Ne3
KOHCYJIbTHPOBaHHE
- BoinosHenue KP o yeHIeHII)/I 10 KP
8.6 MHoromepHble Ne3 «Teopus P Ne3
CiydaiiHbIe BEJIMYHUHBI. BEPOSATHOCTEH. -
- IpOBEpKa
DyHKIMK paclipesiesieHus, Maremarunueckas e KP N3
CBOMCTBA. YUucnoele 0,5 0,5 cratucTukay «/1Y. p - OK-1, OIIK-4
XapaKTEPUCTHUKH. Teopus
. | xoHCYABTHpOBaHHE
DJIeMEeHTBI TEeOpuH BEPOSATHOCTEH.
o pemenuo KP
KOppesiiu Maremarunueckas No3
CTAaTUCTUKA)» =
- IpOBEpKa
pemenus KP Ne3
KOHCYJIbTHPOBaHHE
- BoinosHenue KP ¥ P
o pemenuto KP
8.7 OcCHOBHBIE IOHSTHS, Ne3 «Teopus Ne3
reHepasibHasi COBOKYITHOCTb BEPOSATHOCTEH. -
- IpOBEpKa
u BBIOOPKA. Maremarunueckas emenus KP Ne3
CTaTHCTHUECKHE  OILICHKH 20,1 |craTrcTukay «/1Y. p - OK-1, OIIK-4
rapamMeTpoB Teopus
. | xoHCyIBTHpOBaHHE
pacupenenenus. ToueuHble BEPOSATHOCTEH.
o pemenuto KP
Y UHTEPBAJIbHBIC OLICHKH. Maremarunueckas Ne3
CTaTUCTUKA)» =
- IpOBEpKa
pemenus KP Ne3
KOHCYJIbTHPOBaHHE
- BoinosnHenue KP ¥ P
o pemenuto KP
8.8 Kpuruueckas o61acTs, Ne3 «Teopus No3
YpOBEHb 3HAYUMOCTH, BEPOSATHOCTEH. -
- IpOBEpKa
MOIIHOCTh KpUTepus. Maremarnueckas emenus KP Ne3
Kpurepuii CornacHus 2 20 |cratucruxa» «VY. P - OK-1, OIIK-4
IMupcona g runoressl o Teopus
. | KoHCyaBTHpOBaHHE
HOpPMaJIbHOM BEPOSATHOCTEH.
o pemenuto KP
pacnpeneneHuu Maremarunueckas Ne3
CTAaTUCTUKA)» "
- IpOBEpKa
pemenus KP Ne3
8.9 Dx3amen K.P.3 +9x3amen | OK-1, OIIK-4
Hroro no pazgeny 4 5/41 | 74,1
Uroro 3a cemectp 6 8/41 | 82,1 9K3aMeH
Hroro mo pucnummae 18 28/1211429,3 3adeT, ok3amen  |OK-1,0I1K-4




5 Ob6pa3oBaTtesibHbIE TEXHOJIOT MU

Peanu3arust KOMIETEHTHOCTHOTO MOX0/1a IPEyCMaTPpUBAET UCIOJIb30BAHUE B YUEOHOM
npolecce AaKTUBHBIX M HWHTEPAKTHBHBIX (OpPM TPOBENCHHUS 3aHATHH B COYETAHUH C
BHEAyJUTOPHOH paboToil ¢ 1enbio GopMHUpPOBaHUS M Pa3BUTUS MPO(GECCHOHATBHBIX HABBHIKOB
oOyuatonmuxcs. CornacHo 1. 34 ITlopsiaka opraHu3allii M OCYLIECTBJICHHUS ACSITEIBHOCTU IO
oOpa3oBareNbHBIM IPOrpaMMaM  CHELMATUTeTa BBICIIEr0 OOpa3oBaHUs, NPU NPOBEIACHUU
y4eOHBIX 3aHATUI oOecrieyuBaeTcsi pa3BUTHE y 0OydYaromuXcs HaBBIKOB KOMaHAHON paloTHI,
MEXJIMYHOCTHONH KOMMYHHKALIMHM, TPUHATHS PEIICHUH, JHMICPCKUX KayecTB, B TOM YHCIE C
Y4ETOM PErHOHaJbHBIX OCOOCHHOCTEH NPO(PECCHOHATBHON NEATENBHOCTH BBIIYyCKHUKOB M
notpedHocTel paboroaarenei.

BeiOupas Ty wim MHYIO TEXHOJOTHIO pabOThl ¢ 00y4arOIUMHUCS, HEOOXOAMMO UMETh B
BUY, 4TO HauOomblero 3¢gdexra oT ee NpUMEHEHHS MOXHO JOCTHYb, €CIM YUYUTHIBATH 1IEJIH
o0pa30BaHusl, HA PEANU3AIMI0O KOTOPHIX JOJDKHA OBITH HampaBlieHAa M30MpaeMas TEXHOJIOTHS,
CO-/Iep KaHue, KOTOPOE MPEACTOUT IepeaaTh 00yUaroIUMCs ¢ €€ TOMOIIIBIO, a TAKXKE YCIOBUS, B
KOTOPBIX OHA OyJIET HCIIOJIB30BATHCS.

B nHameit paboTe MbI UCTIOJIB3YEM CIIETyIOIIEe.

1. TpamuuuonHsle 0o0pa3oBaTeNbHbIE TEXHOJNOTUH. OpraHuzaims 00pa3zoBaTEIHHOTO
nporecca, MNpEeArnoiaraeT MNpsSMyl0 TPaHCISAIMIO 3HAHUW OT TNpEnojaBaTeNss K CTYACHTY
(MpeuMyIIECTBEHHO Ha OCHOBE OOBSACHUTEIbHO-WUTIOCTPATUBHBIX METOJOB OOy4YeHHMs).
VYyeOHast 1eATeNbHOCTh CTYJEHTa HOCUT B TAaKMX YCJOBHAX, KaK MPaBUIO, PENPOTyKTUBHBIN
Xapakrep.

®opmbl yUeOHBIX 3aHATHI:

- wuHQOpMalMOHHAs JIEKIMS — TMOCJEJOBAaTeIbHOE U3JIOKEHHE Marepuaia B
JTUCHUILTTHAPHOM JIOTHKE, OCYILECTBIIIEMOE MIPEUMYIIECTBEHHO BepOaIbHBIMU CPEICTBAMH.

- IPAKTUYECKOE 3aHSATHUE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUN U HABBIKOB IO
NPEI0KEHHOMY aJITOPUTMY.

2. TexHonmoruu mpoekTHOro oOyueHus. (OOpa3oBaTENbHBIN MPOIECC IOCTPOEH B
COOTBETCTBHM C QJITOPUTMOM IIO3TAITHOTO pPEIIeHUS MPOOJEeMHOM 3aJaud WM BBIMOJHEHUS
yueOHoro 3aaanus. [IpoekT npeamnonaraeT COBMECTHYI0 y4eOHO-TI03HABATEILHY IO A TEIbHOCTD
IPYNIBI CTYJAEHTOB, HAPABJICHHYIO HA BBIPAOOTKY KOHIEMIMM, YCTAaHOBJICHUE IieNieil U 3ajad,
(bopMy-TMPOBKY O0XMIAEMbIX PE3yJIbTaTOB, OINpENEIeHHE NPUHIMIIOB U METOJIUK PEIICHUS
MOCTaBJICHHBIX 3ajlay, IJIAHUPOBAHUE XoJa pabOTHl, MOUCK JOCTYMHBIX U ONTUMAJIBHBIX
PECYpCOB, MOATAMHYIO peaNM3alyio IUlaHa paboThl, MPE3EHTALMIO Pe3yJIbTaToB padoTHI, HX
ocMbIcnieHue U pedruekcuto. [IpuMenseTcss B OCHOBHOM JUIsl IEpeX0/1a KOMIIETCHIIMH Ha YPOBEHb
BJIaJICHUSI.

OCHOBHBIE TUITBI TIPUMEHSIEMBIX HAMH B 00pa30BaTEIbHON A TETLHOCTH MPOCKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpuOMDKeHa K (opmary HaydHOTO
UCCIeIOBaHMs (JOKa3aTeIbCTBO AKTYalbHOCTH TEMBI, ONpEICNCHUE HAy4yHOW mpoOIeMsl,
npeaMera U 00beKTa HCCIeoBaHus, IeJiell M 3adad, METOJO0B, MCTOYHHKOB, BBIIBIKCHUE
THIIOTE3bI, 0000IIEeHNEe PEe3yJILTAaTOB, BHIBOJABI, 0003HAYEHHE HOBBIX MpoOsieM). PezymbraTom
ABJIIETCS yueOHas KapTa 10 MOJYJI0 Harei 00pa3oBaTeNIbHOM MPOTpaMMBI.

TBOpUYECKHMII MPOEKT, MPEANOJAraloluuii B OTIMYHME OT NPEAbIAYIIET0, KOHEYHBIN
NPOAYKT B CICAYIOIIMX BapuUaHTaxX — ra3era K HCTOPHUYECKH 3HAYUMOMY «MATeMaTHUYECKOMY»
coObITHIO (Tpa3aHuK yucna «[1u» u T.1.); «MaremaTudeckas» OTKpBITKA (CBOEro poaa ydeOHas
KapTa, TOJIbKO He(OopMaIbHO, KpaCOYHO 0(hOopMIICHHAs; BUACOPOIHK « Sl Haydy Bac pemars ...» U
T.IL

WupopMalMOHHBI TPOEKT — y4eOHO-NO3HABATENbHAsl JIEATENbHOCTh C  SIPKO
BBIPXCHHOM S3BPUCTUYECKOMN HANIPaBJICHHOCTHIO (TIOMCK, 0TOOP M cUCTeMaTu3aIus nHpopmanuu
0 KakOM-TO OOBEKTe, 03HAKOMJICHWE YYAaCTHHUKOB MPOEKTa ¢ 3TOW MH(OpMaLUeil, ee aHaIHu3 U
0000111eHre 1, HAKOHEII, TPE3EHTALU [0 MPAKTHYECKOMY MPUIIOKEHHIO).



4. HWudpopManMoOHHO-KOMMYHHKAIIMOHHbIE OOpa3oBaTebHble TexHojoruu. OpraHuzanus
00pa30BaTeNbHOrO Mpolecca ¢ MPUMEHEHHEM CIEIHAIN3UPOBAHHBIX MPOrPAaMMHBIX Cpel U

TEXHUYECKUX CpEACTB paboThl ¢ wuH(popmauuerd (MHPOPMAIMOHHYIO Cpely YHUBEPCUTETa
MOOAYC MOODLE).

6 YueOHO-MeTOAMYECKOE O0ecTieYeHHEe CAaMOCTOSITeJIbHOI padoThl 00yYaroIIUXCs
IIpencraBneHo B mpuiioxeHuu 1.

7 OueHoOYHbIE CPeACTBA 1JIsl NPOBe/IeHUs MPOMEeKYTOYHOM aTTeCTALUH
[IpencraBieHbl B IPUIIOKEHHH 2.

8 YueOHo-MeTONMUYEeCKOEe M HH(POPMAIHOHHOE 00ecTieYeH e TUCIUIIMHBI (MOTYJIs1)
a) OcHoBHas JIMTEpaTypa:

1. Hunaues B. C. Beicmas marematuka: yuebnuk / B.C. IllunmaueB. — Mocksa:
NHOPA-M, 2019. — 479 c¢. — (Bsicmee obpa3oBanue). — www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texkcr: 3JIEKTPOHHBIM. - URL:
https://new.znanium.com/catalog/product/990716. — Pexwum gocTyma: nnas  aBTOPH3.
M0JIb30BaTENEN.

2. Maremaruka: yue0. mocodue / FO.M. [lanunos, JI.H. XKyp6enko, I'.A. Hukonosa, H.B.
HuxonoBa, C.H. HypmeBa ; mox pexn. JL.H.XypOGenko, I'.A.HwukonoBoii.— Mock-Ba:

NHOPA-M, 2019.— 496 c¢.— (Bwicmiee o0Opa3zoBanue: bakamaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: AJIEKTPOHHBIM. - URL:
https://new.znanium.com/catalog/product/989799. — Pexum gocTyma: nias  aBTOPU3.
MOJIb30BaTENEN.

0) JlonoJIHNTeIbHASL JIMTEpaTypa:

1. Teopus BeposATHOCTEH U MaTeMaTHUYECKas CTATUCTHKA: YyeOHoe nocodue / bu-prokoBa
JLT., bo6puk I''M., MarseeB B.U., - 2-e uzn. - Mocksa: HUI[ UHO®PA-M, 2017. - 289 c.
(Bricee o6pazoBanue: bakanaBpuat) ISBN 978-5-16-011793-5. - Tekcr: snexkrponHsIit. - URL:
https://new.znanium.com/catalog/product/370899.—  Pexxum  mocTyma: i aBTOPH3.
M0JIb-30BATEIIEH.

2. Matemaruka B mpuMepax M 3amadax: yuyed. mocobue / O.M. Jertspesa, JI.H.
Kypb6enko, I'.A. Huxonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 ¢. — (Bseicmee oOpa3oBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anek-TpoHHbIA. — URL: https:/new.znanium.com/catalog/product/989802.— Pexxum nocry-ma:
JUJIS1 aBTOPHU3. TIOJIb30BATENECH.

3. Nanxko, I1.E. Beiciias MareMaTuka B ynpaxxHeHHIX u 3afa4dax. (B 2-x gacrsax) [Teker] /
II.E. Jauko, A.I.Ilomos, T.fl.KoxeBHukoBa. - M.: Breicmas mxomna, 1986-2009. ISBN:
978-5-488-02201-0. - 6oee 1000 .

@uxrtenronbil, [.M. OCHOBBI MaTeMaTHYECKOTO aHaIM3a: yueOHHK: B 2 wactax / .M.
@uxTtenronbl. — 11-e u3z., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1.— TekcT : 37€KTpOHHBIH // DNeKTpOHHO-OMOIHOTEUHAs
cucrema «Jlaupy : [caiiT]. — URL: https://e.lanbook.com/book/112051.— Pexwum qocry-na: mis
aBTOPU3. I0JIb30BATEIIEH.

4. ®uxtenronbil, .M. OCHOBBI MaTEMaTHYECKOTO aHAMM3a: yueOHHK: B 2 yacTtsax / [.M.
®uxrtenronbi. — 10-e uzm., crep. — Cankr-IletepOypr: Jlanb, [6. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TekcT: 37€KTpOHHBIN // DIEKTPOHHO-OMOIHOTEUHAs
cucremMa «Jlaupy» : [caiit]. — URL: https://e.lanbook.com/book/115730 (mata oOpareHus:
06.10.2019). — Pexum noctyna: a1 aBTOpU3. [10JIb30BATETEH.

5. lunayes B. C. 3agaunuk mo Beicuiel mateMartuke: yued. nmocobue / B.C. Illunaues.
— 10-e u3x., crepeotun. — Mocksa: UHOPA-M, 2020. — 304 c. — (Bsiciee



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://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730

oOpazoBanme). - ISBN  978-5-16-101831-6. — Tekcr: osnekrponnsiii. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeTonnueckue yKazaHus:

1. AbpamoBa, U.M. DneMeHThl BEKTOPHOWH aireOpbl M aHAIUTUYECKOH T'€OMETPHUH:
Metoanueckue ykazaHus Ui cTy1eHToB | kypca Bcex cnennansHocteil. — MI'TY, 2008. — 16 c.

2. AxmanoBa, 3.C. Heonpenenennsiii unrerpain: Terpanb-koHcnekT — MI'TY, 2008. — 23
C.

3. BaxpymeBa, N.A. Kpusbie u mnosepxHoctu 2 mnopsaka. l[lomspHas cucrema
koop-auHar. [Ipaktukym — Marautoropck: 'OV BITO «MI'TY um. I"'11. HocoBay, 2009. - 19 c.

4. TopsiueBa, H.A. Teopus (yHKIMI KOMIUIEKCHOTO TEPEMEHHOTo: MeToanyecKue
yKa3aHUss M BapHaHTbl WHIMBHIYaJbHBIX 3a/laHUil JJIs1 CTYJIEHTOB BCEX CHELMATbHOCTEH —
Marnutoropck: 'OV BITO «MI'TY um. I'.'11. HocoBa», 2011. - 28 c.

5. I'paueBa, JI.A. OnpeneneHHbIi HHTETpal: METOAMYECKUE YKA3aHUS AJI CTYAEH-TOB —
Marnutoropck: 'OV BIIO «MI'TY um. I'.'1. HocoBay, 2010— 12 c.

6. I'pauea, JI.A. DieMeHTHI IMHEHHOH anreOpbl, BEKTOPHOI anreOphl U aHATUTHYECKOM
reomerpun: YuebHoe nocobue. - Marautoropck: I'OY BITO «MI'TY um. I'.11. Hocosay, 2010 —
63c.

7. I'yruna E.M. JlaGoparopHslif mpakTUKyM 1o craTucTuke ¢ npumenenuem EXCEL:
Mertoa. yka3. Ui 17abopaTOpHBIX paboT MO MaTeMaTHYecKO# cTaTucTHKe.- Maruutoropck: 'OY
BITIO «MI'TY um. I'.11. Hocoay, 2009 — 40 c.

8. M3ocoB A.B. I'apmonnyeckuil ananu3: MeToanueckue yka3aHus U BapHaHThI 3aJaHUN
IUISL CAMOCTOSITENIBHOM pabOoThI M KOHTPOJIS 3HAaHUHU CTy1eHTOB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObITus 1 BepoaTHOCTb. YacTh 2: Meto. yka3. - MarHUTOropck:
I'OY BIIO «MI'TY um. I''11. HocoBay, 2010. - 25 c.

10. Masuenko, E.II. IlpomsBomnas u guddepeniman ¢ynxuuu. IIpakTuxym.-
Marnuto-ropck: 'OY BIIO «MI'TY um. I''11. Hocosa», 2010. - 38 c.

11. Mastauenko E.I1. MccnenoBanue QyHkumii u nocrpoerue rpadukos. [Ipaktukym. —
Marnutoropck: 'OV BITO «MI'TY um. I'.'1. HocoBa», 2011.—20 c.

12. CaBymkuna H.®. Komb6unatopuka. CoObiTHe u BeposrHocTh. Yacte [
KomOunatopuka. Anrebpa coObiTrii: MeToa. yka3aHus TO JUCIHUIUIMHE «MareMmarukay is
CTylleH-ToB | Kypca Beex crenmanbHocteid. — MI'TY, 2007. — 17 c.


https://new.znanium.com/catalog/product/1042456

r) [IporpammHoe oGecrieuenne u UHTepHeT-pecypcebl:

) DNEKTPOHHBIE PECYPCHI:

1. AxmanoBa 3. C. HeonpezeneHHblii HHTETpall: OT TEOPUH K MPAKTUKE [DIEKTPOHHBIN
pe-cypc]: yueoHoe nmocobue / 3. C. AkmanoBa ; MI'TY. - Marauroropck: MI'TY, 2015. — 1
3JIEKTPOH. OTIT. JIACK (CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=1304.pdf&show=dcatalogues/1/1123
520/1304.pdf&view=true. — MakpooObekT. — CBeneHus 1octymnHsl Takke Ha CD-ROM.

1. Ananutndeckas reometpus [DaekTpoHHsli pecypce]: mpaktukym / T. I'. Kysuna, O. C.
Anpgpocenko, T. B. Mopo3zosa, O. B. Ilerposa; MI'TY. — Marnutoropck, 2010. — 114 c. : un.,
TabJI. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/10689
18/313.pdf&view=true. - MakpooOBbEKT.

2. AaucumoB A. JI. Marpunpl. Onpenenurend. CUCTeMbI JIMHEWHBIX anreOpandecKux
ypaBHEHUI [DneKTpoHHbIH pecypc]: yueOHoe ocodue / A. JI. Auucumos, T. A. bonna-penxko, I'.
A. KameneBa ; MI'TY. - Marautoropck: MI'TY, 2017. - 1 snekrpon. ont. auck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139
107/3361.pdf&view=true.- MakpooOsbekT. - ISBN 978-5-9967-1000-3.

3. bonmapenko T. A. HHTerpanbHOe HCUUCICHHE (YHKIUU OIHONH IEepeMEeHHOM
[Dnex-TpoHHBIN pecypc] : yuebnoe nocobue / T. A. bonmapenko ; MI'TY. - Maruuroropck:
MI'TY, 2017. - 1 3JIEKTPOH. OTIT. JIUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=3342.pdf&show=dcatalogues/1/1138
511/3342 .pdf&view=true. - Makpoo6wekrt. - ISBN 978-5-59967-1001-0.

4. bynprueBa C. B. Maremaruka: mpenenbl M HENPEPbIBHOCTh (PYHKIUU OJIHOM
nepemMeH-HOM. [IpakTukym [DnekTpoHHsIi pecypc]: yuedHoe ocodue / C. B. BynbrueBa; MI'TY.
- Marnauroropck: MI'TY, 2017. - 1 onexrpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?7name=3338.pdf&show=dcatalogues/1/1138
500/3338.pdf&view=true. - MakpooOwekrt. - ISBN 978-5-59967-1002-7.

5. beikoBa M. B. [luddepenunanpipie ypaBHEHUs! [DIEKTPOHHBIN pecypc] : ydeOHoe
noco-6ue / M. B. beikoBa, H. A. KBacoBa, H. . Kumaiikuna. - Marauroropck: MI'TY, 2012. - 1
3JIEKTPOH. OTIT. JIUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119
343/1045.pdf&view=true. - MakpooOBEKT.

6. N3ocoBa JI. A. OCHOBBI MAaTEMAaTHYECKOTO aHAIIM3a [ DIEKTPOHHBIN pecypc] : yueOHOoe
noco6ue. Y. 1. Iuddepennmansuoe ncurncnenne GpyHkimu ogHoi nepemennoii / JI. A. M3ocosa,
JI. A. T'paueBa ; MI'TY. - Marauroropck : MI'TY, 2015. - 1 anextpon. ont. nuck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=1400.pdf&show=dcatalogues/1/1123
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IIporpammHoe oGecnieyenne

Haumenoanue [10 Ne norosopa

Cpok neicTBUs JIMIEH3UN

MS Windows 7

Professional (st J-1227-18 01 08.10.2018 11.10.2021
KJ1aCCOB)

MS Windows 7

Professional (st H-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Offlce 2007 Ne 13501 17.09.2007 6eccpoyHO
Professional

Kaspersky Endpoint

Security mis J-300-18 o1 21.03.2018 28.01.2020
o6uszHeca-CtanaapTHHIN

7Zip cB00OOHO pacnpoctpansemoe [10 0eccpovHO
STATISTICA B.6 K-139-08 01 22.12.2008 0ECCPOYHO
MS Offlce 2003 Ne 13501 17.09.2007 OeccpovHO
Professional

Bbpaysep Yandex cB00OOHO pacnpoctpansemoe [10 0eccpovHO
Bpayzep Mozilla

Firefox cB0OOIHO pacmpoctpansemoe [10 OeccpovHO

IIpodeccnonanbubie 6a3bl JTaHHBIX U HHGOPMALIMOHHbIE CIIPABOYHbIE CHCTEMBbI

Hazpanue kypca

CcpUika

Hammonansaas MHPOPMAIMOHHO-aHATUT UIECKAs

cucrema — POCCHMICKHI MHAEKC HAYYHOIO LUTUPOBAHUS
(PHIHIL)

URL:
https://elibrary.ru/project_risc.asp

Nudopmammonnas cucrema - EquHOE OKHO NOCTyma K
WHGOPMAIIMOHHBIM pecypcam

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

ITouckoBas cucrema Akagemus Google (Google Scholar)

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

MexayHapoaHas —CIpaBOYHAs CHCTEMa
polpred.com otpacian «O0Opa3oBaHUE, HAYKa

«[Tommpen»

URL:
http://education.polpred.com/

9 MarepuajbHO-TEXHHYECKOE 00ecreueHn e TUCIUILTHHBI (MOIYJIs1)

MaTepI/IaJ'H:HO-TCXHI/I‘ICCKOC o0OecrieueHme JAUCIHIIIIMHBI BKIIFOYACT:



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

MaTepI/IaHBHO-TeXHI/I‘IeCKOG o0OecrieueHme JAUCIHUIIIIMHBI BKIIFOYACT:

VY4ebHblE ayauTOpWM s TPOBEACHUS 3aHATHHA JieKnuoHHOro Tuma Jlocka,
MYJIBTUMEINHHBIE CPEICTBA XPAHEHHMS, IIEpeaun U PEJICTaBICHHS HH(POpMAaLuu

YyeOHblE ayOUTOpPUM IS TPOBEACHHUS NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
WHIMBUYaJIbHBIX KOHCYJbTAllUM, TEKYIIEr0 KOHTPOJII U MPOMEKYTOUHOM arrectaiuu Jlocka,
MYJIbTUMEIUUHBIA IPOEKTOP, JKpaH

KomMmruteke metoamueckux paspaboTok (pa3gaTouHOTO MaTepuana M METOAMYECKHX
yKa3aHWi{) U\WJIM KOMIUIEKC TECTOBBIX 3aJaHUH JIJIS MOATOTOBKH U MPOBEICHUS MPOMEKYTOUHBIX
U pyOEXHBIX KOHTPOJICH

[Tomemienuss Ay caMOCTOSITENbHOM paboThl yuamuxcs IlepcoHanbHbIe KOMITBIOTEPHI C
nmake-toMm  MSOffice, Bbixomom B HMHTepHET W ¢ JOCTYyIIOM B  DJJIEKTPOHHYIO
uH(pOpPMaMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCUTETA

[Tomemenne s XpaHeHHS U OPOQUIAKTHYECKOTO  OOCIyKMBaHUS —y4eOHOTOo
obopynoBanust Illkadpr s XpaHeHHs] y4eOHO-METOAMYECKOH JOKyMEHTallMH, y4eOHOro
o0opynoBaHUs U yu4eOHO-HATIISITHBIX TTOCOOUit



IIpuioxkeHnue 1
(6 YuebHO-MeTOiMUECKOE OOecTieueHre CaMOCTOATETbHON PAOOThI 00yUAIOIINXCS)

[To pucuunnune «MaTtemaTruka» mpeayCcMOTpeHa BHEAy AUTOPHAs CaMOCTOsITeNIbHasE paboTa
oOyuaronmxcsi, MPOBOAMMAs B BHUIE CAMOCTOSATEIBHOTO HW3YyYEHUs JIMTEpaTrypbl H
UH()OPMALIMOHHBIX PECYpCOB, @ TAKXKE B BUJE PEIICHUS THUIOBBIX 337ay MPHU BBIOJHEHUU
KOHTPOJIBHBIX PaboT.

Ilpumepnwvie konmpoawvnwie padomut (KP):

KP Nel «BektopHas ajaredopa um aHagduTH4yeckass reomerpus. /Auddepenuumanbnoe
ucunciaenue ®OID
3ananmue 1.
1) Haiizure yron mexay BekTopamu @ u b,ecmu a = (2;—1), b =(-2;2).

[locTpoiite naHHbIE BEKTOpPHl B cucteMe KoopauHaT OXy, a Takke BEKTOpHI,
u3obpaxaromme: 2a +b, a—3b .
2) VKaxuTe Cpelr HUKENPUBEIEHHBIX BEKTOPOB OPTOrOHAJbHBIE, KOJUIMHEApHbIE, a TaKkKe

KOMIUIAaHApHbIE: @ = (— 3;—1; 4), b= (2;-2;1), c¢= (2; %; —gj, d= (7;11;8). Bbruucnure

ITOMIA b TAPaIIeIorpaMMa, TIOCTPOCHHOTO Ha BEKTOPaxX b 1 C.
3ananue 2.
Hanucate ypaBHeHue npsamonn AB, eciu A(— 1; 2; 3), B(— I; 2;—1). Boruuciuths paccTostHue OT
TOYKHU A 3TOH NpsIMOM 1O MIJIOCKOCTH, NIPOXOAIEH yepe3 TOUKy B, nepneHauKysipHO BEKTOPY
N(0;-3;9).
3ananue 3.
I[IpuBeauTe K KAHOHUYECKOMY BMY U OCTpOiiTe KpuByto x° —4x+2y° =4y =0

3aganue 4.

Borunciure npenenst:
4 .
I+4x—x 3x-arcsin2x

a) lim 6) lim . 8) lim V2x— _\/g.

5
x> x4 3x7 + 2x* x>0 COSX —COS” X X3 x—3




3aganue 5.

dy d 2)’ dx—x> = ctg2t
Halimure — u —= i QyHKIUN: a =™, o
dc  dx’ by )y ) )= In(sin 2¢).
3aganue 6.
o . 2x-=17 o
CocraBbTe ypaBHEHHE KacaTeIbHOH K KPHUBOA: y== 1 B TOUKE Xx,= -1. Hapucyiire
x J—

KacaTeJbHYI0 U KPUBYIO.

KP Ne2 «HeonpenesneHnHslii u onpenejeHHbIH nHTerpai. ® HID»

1. Beluncnure HEONpEAEIEHHBIE HHTETPAJIbI

D [+ 2) [ a3 farcsinsxdv;  4) [T
X

\V6x + x?

2. Beluncnure onpeaeneHHble HHTETPabl

L2
(1-sin2x)’dx; 2) Ix—dx;

2

o€ ) J.3\/236

3. Haiinure nnomanu ¢puryp, orpaHMYEHHBIX JTUHUAMH. B 3anade (6) npu mocTpoCHUH JIMHUH

1)

O 0 | N

BOCIIOJIb3YHTECh Ta0IMIIEH BaXHEHIINX KPUBBIX B MOJIIPHON CUCTEME KOOPIHHAT:

a) xy=6, x+y—-7=0; 6) p°=2cos2p.
. . x=2\/zcost, 2
4. Haiimure JUTMHY TyTH KPUBOi 0<t<“r
y=2+2sint, 3

5. Haiinute wyacTHBIE TNPOM3BOAHBIE IEPBOTO MOpsAka (QyHKUIUU:
+y

z=3x° —sin(x® + )+~

6. HaiiquTte rpagueHT CKAISAPHOTO MO U = xt+ y2 —z? mero moaynb B Touke M (1;—1;2) .

KP Ne3 «Inpdepenumnanbubie ypapHeHusi. Teopusi BepositHocTell. MaTemaTHieckas
CTATHCTHKA»

1. Pemuts auddepeHnnanbable ypaBHEHHS IEPBO CTETIEHH
a) xy’—4y—x2\/;=0.
6) x(y> —Ddx + y(x*> =1)dy = 0.
2. PemmTh NUHEHHOE HEOTHOPOAHOE MU(QepeHIraTbHOe YpaBHEHHE C MOCTOSHHBIMH
K03 pHuLImeHTaM U
—3y' 4+ 2y =(4x+9)e™
3. IIpu nocraBke ¢ 3aBoja Ha 6a3zy 1000 paxuONPUEMHHUKOB, y 55 BBIIIIM U3

CTposi jaMmibl. HailTu BEpOATHOCTH TOTO, YTO B3SATHIM HayJady NPUEMHUK Oyaer

HCIIPpABHBIM.



4. IIaTHaAIATh K3aMEHAIMOHHBIX OMUJIETOB CO/EPIKaT IO 2 BOIPOCA, KOTOPHIEC HE
MOBTOPSIOTCS, DK3aMEHYIOLIUICS 3HAET TOJBKO 25 BonpocoB. HaiiTu BEposTHOCTH TOTO, YTO
9K3aMeH OyIeT CllaH, €Cu [T 3TOTO JOCTATOYHO OTBETHUTH Ha JIBa BOIPOCA OJHOTO OUIIeTa.

5. IIpyuHuMaeM BEpOATHOCTH POKICHUS MAJIbYMKA U IEBOYKHU paBHbIMU. Haiitn
BEPOSITHOCTB TOTO, 4TO cpeau 10 HOBOPOKIEHHBIX 6 OKaKyTCsl MaJIbYMKaMHU.

6. V3yuuth OCHOBHBIE MOHATUS BBIOOpOUHOro MeTona. O3HAKOMUTBCA C METOJIUKOM
NepBUYHON 00pabOTKM CTATHCTHUYECKUX JaHHbIX. OIEHUTh pacmpeneseHue TIeHepabHOM
COBOKYIIHOCTU IO CTPYIIUPOBAHHBIM JAHHBIM, T.€. MOJIYYUTb SMIIMPUYECKOE PaACHpEICIICHUE
Kaxnoro npusHaka. OLEHUTHh TEHepalbHbIE MapaMeTpbl MO CTPYNIHUPOBAHHOW BBHIOOPOYHON
COBOKYIIHOCTH.

CraTucTUYEeCKUi pAa. I/ICXO,Z[HBIG 3HA4YCHHUA BCIIMYHHBI

X, X, X, X, X,

43,4 22,3 44 23,7 32,9
32,3 23,1 32,6 39,5 23,1
43,3 18,9 37,4 12,5 39,3

18,7 27,6 19,7 24,9 26
28,4 22,3 20,6 28 27,7
28,1 33,1 33,2 22,7 28
30,3 33,3 27 36,5 29,3
28,1 30,3 33,6 29,8 38,7
35,1 35,2 32,5 30 39,9

23 35,5 25 21,9 36,9

31,2 27,6 35,1 28,3 24,9
33,4 36,1 28,1 26,3 17,6
28,6 29,8 29,4 311 38
37,3 41,3 18,5 28,5 22,9
15,5 30,8 37,1 28,5 32,3
23,5 18,1 25,3 26,6 34,6
16,2 19,2 21,4 27,4 32,7
38,3 27,9 17,7 37,2 25
23,8 32,5 34,9 39,1 20,7
34,3 33 35,1 30,8 33,1



ITpuiaoxkenue 2.

(7 OnieHOYHBIE CPEICTBA AJIsI IPOBEJIEHUS IIPOMEKYTOUHOMN aTTECTAIH )

a) Ilnanmpyemble pe3yibTaTbl 00y4YeHHS] M OLCHOYHBIC CPeACTBA JJIsI NPOBEACHHUS
NPOMEKYTOYHOM ATTeCTALUM

CTpyKTypHBIi
AJIEMEHT
KOMIIETEHIIUH

[Inanupyemsle
pe3yJIbTaThl
oOydeHus

OneHouHbIE CpesICTBA

OK-1 - cnoco0HOCTHIO K A0CTPAKTHOMY MBIILVICHHIO, AaHAJIM3Y, CHHTE3y

3HaTh

- OCHOBHBIC IIOJIOXKEC-

HUSA BEKTOPHOM
anreopsI u
aHATIMTHYECKOH
TeOMETPHH,

- OCHOBHBIE TIOJIOXKE-
HHUS TEOpHH TMperne-
JIOB W HENpPEPHIBHBIX
dynxuwmii,

- OCHOBHBIE TEOPEMBI
nuddepeHInanbHOTo
W UHTETPaNbHOTO HC-
guciaeHus  QyHKumit
OJTHOM M HECKOJBKHX
MEpEMEHHBIX,
METOJbI
nuddepeHInaIbHOTo
HCUYHUCIICHHS
HCCIEIOBAHUS
bynxumi,

- OCHOBHBIE
0OBIKHOBEHHBIX
i hepeHInaIbHBIX
YpaBHEHUI ¥ METOIBI
UX peLIeHus,

- OCHOBHBIE MOHATHUS
TEOpuHn
BEPOSITHOCTEHN u
MaTeMaTH4ecKOi
CTaTHUCTUKU

THIIbI

1. ®OpMYJTUPOBKU OCHOBHBIX TEOPEM (CBOWCTB, MPU3HAKOB
M3y4aeMbIX TMOHATUH, HEOOXOOUMBIE U JIOCTaTOYHBIC
YCJIOBHS) B U3y4aeMbIX pa3fenax Kypca.

2. Metonbl pacKpbITUS HEONPEIENCHHOCTEH, BBISICHEHUS
HETPEPHIBHOCTH (DYHKIMH OJTHOM TIEPEMEHHOM.

3. Aroput™M TpUOJIMKEHHOTO BBIYHMCICHUS (DYHKIMH C
noMoIplo  auddepeHnyana; HalMUCaHUS  ypPaBHEHUS
KacaTeJbHOU NpsIMOH (TIJIOCKOCTH).

4. ANTOpUTM TIOJHOTO MCCIE0BaHUS (YHKIUH.

5. MeTo/b! BBISICHEHHS KJIACCOB MHTETPUPYEMbIX (DyHKIIMH,

a TakKKC MCTOAblI HMHTCIPHUPOBAHHA OCHOBHBIX KJIACCOB
bYHKITHIA.
TeopeTnyecKkue BONPOCHI AJIsl 3249€Ta H IK3AaMEHOB
1 xypc 3uMHAA ceccus (IK3aMeH)
1. CkansgpHoe Npou3BeAECHUE ABYX BEKTOPOB U €r0 CBONCTBA.
2. BekTopHOE NPOU3BEAEHUE IBYX BEKTOPOB U €TO CBOMCTBA.
3. CwMemanHo€ Mpou3BEEHUE TPEX BEKTOPOB U €TO CBOMCTBA.
4. OcHoBHasg wuaesl AHAINTHMYECKOM TEOMETpHH, NpHUMEHEHNE
BEKTOPHBIX TPOU3BEICHUI.
5. Ilpsmas Ha mnockocTd. Pa3znuuHble BUIbI ypaBHEHHI NpsMOW Ha
IIOCKOCTH.
6. VYroa Mexnay NpsMbIMU Ha IUIOCKOCTH. PaccTrostHue OT TOUYKH 10
MIPSAMOM Ha MIOCKOCTH.
7.  DIUMIIC U €TO CBOWCTBA.
8. TwumepOoina u e€ cBo¥icTBA.
9. TIlapabomna u e€ cBO¥icTBA.
10. IlmockocTh B NIPOCTPAHCTBE.
IJIOCKOCTH B IIPOCTPAHCTBE.
. Yron Mexay miuocKkocTIMU. PaccTosiHue OT TOUKH 10 IUIOCKOCTH.
IIpamas B mpocTpaHcTBe. PasnuuHble BUABI YpaBHEHUI MpsIMON B
IIPOCTPAHCTBE.
B3anMHoOe pacnosoxeHue MIOCKOCTH U NPSIMON B IPOCTPAHCTBE.
14. IToBepxHOCTH BTOPOTO HNOPSIKA.
15. KpuBas B npocTpaHCTBE.
16.@ynkiusa. Crioco6s! 3aganust. O0nacts omnpenenenusi. OCHOBHEIE
aJIeMEHTapHble (QYHKINH, UX CBOWCTBA, TpaduKy.
17.Ilpenen ¢pynxnmu B touke. IIpenen pyHKuuMM B OECKOHEYHOCTH.
OnHOCTOPOHHUE NpeNEbL.
18.beckoHeyHO Maiyble W OecKOHEYHO Oojpmive (YHKIWH, CBS3b
Mexny HuMu. CBoiicTBa 6ECKOHEUHO MaJIbIX () YHKIMH.
19.Teopemsl 0 npenenax. PackpeiTie HeonpeaeIeHHOCTEH.
20.3ameyaTenbHbIe TPeIEebl.
21.CpaBHeHne OECKOHEYHO MaiblX (QyHKOMH. OKBUBaJEHTHbIE
OecKOHEYHO Majible (YHKIMH W OCHOBHBIE TEOPEMBI O HHUX.
[IpuMeHeHne K BBIYUCICHUIO TPEETIOB.
22.HempepbIBHOCT, (QYHKIMM B TOYKe. TOUKM pa3pplBa M UX
KJIACCHU( UKATHSL.
23.I1pon3BoHast GYHKIMH, €€ TEOMETPHUYECKUI U PU3MIECKUI CMBICIL.
24.YpaBHeHUs KacaTeIbHOU u HOPMAaJH K KpPHBOH.
Juddepenumpyemocts GyHKIMN B TOUKE.

Pasmuunble BHABI ypaBHEHUH

13.




CTpyKTypHBIi
AJIEMEHT
KOMIIETEHIIUH

[Inanupyemsle
pe3yJIbTaThl
oOy4deHus

OneHouHbIE CpesICTBA

25.1lpon3BoiHAsl CyMMBI, PAa3HOCTH, MPOM3BEACHHS, YacCTHOTO
¢yaxnuit. I[TponsBoaHas CI0KHON M 0OpAaTHON QYHKIHI.

26.nddepeHipoBaHie HESBHBIX M I1apaMETPUYECKH 3aTaHHBIX
¢ynxnuit. Jlorapudgmuaeckoe nuddepeHrpoBaHue.

27.11pon3BOAHBIE BBICIINX MOPSAIKOB.

28. Tudpepennman ¢ yHKITHH. I'eomerpuueckuit CMBICII
nuddepenmana. OcHOBHBIE TeopeMbl 0 AuddepeHnnanax.

29.Ilpumenenue aud hepeHrmana K NpuoIMKEHHBIM BEIYUCICHUSIM.

30.OcHoBHBIE TeopeMbl IUdQepeHIraIbHOT0 HcunucieHus: Po,
Jlarpamxa u Komm.

31.TIpaBuino Jlonurans.

32.YcnoBuss MOHOTOHHOCTH (YHKIMH. OKCTPEMYMBI () YHKITHH.
Heob6xomumoe u JocTaTouHOE YCIOBUSI SKCTpeMyMa (b yHKIIUH.

33.HauOousbnree ¥ HanMeHbIIIee 3HaYCHUS (QYHKIIMH Ha OTPE3Ke.

34.Brmyknocts rpaguka pyakunu. Touku nepern6a. Heooxonumoe u
JIOCTaTOYHOE YCJIOBHS TOUYEK Mepernoa.

35. AcummToTHI rpaduKa ¢ YHKITUH.

1 kypc JeTHsA ceccusi (IK3aMeH)

36. IlepBooOpasHas. HeompeneneHHBI HWHTETpall M €ro CBOWCTBA.
Tabnuiia OCHOBHBIX HHTETPAJIOB.

37. OcHOBHBIE METOJBl HWHTETPHPOBAHWS: 3aMeHa IEPEMEHHOW U
HMHTETrPUPOBAHUE T10 YACTSM.

38. OmnpeneneHHbIN HHTErpall Kak Mpeaea UHTErpajlbHOM CyMMBI, €ro
CBOICTBA.

39. ®opmyna Herotoma — JleiiOnmia. OCHOBHBIC CBOMCTBa
OTIpEZIETIEHHOTO MHTErpaja.

40. BrlunciieHHE OIpPEAEIEHHOI0 HWHTerpajia (3aMeHa IepeMEeHHOH,
WHTErpUpOBaHUE 1O 4YacTsAM). VIHTerpupoBaHMEe UYETHBIX U
HEYETHBIX () YHKIIMH B CHMMETPUYHBIX IIpeJieax.

41. HecoOcTBeHHBIC HHTETPAJIBL.

42. Teomerpuueckne ¥ (U3MUECKHUE MPHIOKEHHUS OIIPEAEICHHOTO
HHTErpaa.

43. O6xnacts onpenenenus OHII. Ipenen, HenpepsiBHOCTE. CBOlicTBa
(yHKIMH, HETIPEPHIBHBIX B OTPaHUYEHHON 3aMKHYTOH 001acTy.

44. YactHble NPOU3BOJHBIE NEPBOr0 MOPSANKA, UX IE€OMETPHUECKOE
HCTOJIKOBAHHE.

45. YacTHble NPOU3BOIHBIE BBICIINX MOPAIKOB.

46. MuddepennmpyeMocTs M TOJHBIA TUQQepeHan ¢ yHKIHH.
WuBapnanTHOCT (hopMBI TOJTHOTO MuddepeHmrana.

47. llpumenenne mnonHoTO JuddepeHnnMaTa K MPHUOIIKEHHBIM
BbYUCIeHUsIM. nddepeHruanbl BEICIIHUX MOPSAKOB.

48. TpowusBoaHas cnoxxHOU GyHKIMHU. [ToTHAS POU3BOTHAS.

49. TuddepennmpoBanue HESIBHOHN (hyHKIHH.

50. KacarenpHas MJI0CKOCTh X HOPMaJIb K IIOBEPXHOCTH.

51. DkcrpemyM (GYHKIMH JABYX TepeMeHHbIX. HeoOxommmoe w
JIOCTaTOYHOE YCJIOBHE IKCTPEMYMa.

52. HaubGonpuiee 1 HauMmeHblIee 3HA4CHHS (YHKIMMA B 3aMKHYTOM
o0JacTH.

2 Kypc 3uMHSIA ceccus (3aueT)

53. JludbdepeHimanbHble  ypaBHCHUS: OCHOBHBIC IOHSATHA. 3aladu,
NpUBOSIINE K TN EepeHIHANTBEHBIM YPaBHEH USIM.

54. Teopema  CyIIECTBOBaHMS M  €AMHCTBEHHOCTH  pEIICHUS
JudhepeHIMaATBLHOTO YPaBHEHHUSI.

55. YpaBHEHUS ¢ pa3lEsIOUIUMUCS [1€pEMEHHBIMHU.

56. Onuoponanbie nuddepeHIratbHbIC YpaBHEHU | MopsaKa.

57. Jluneiinsle ypaBHeHUs. Y paBHeHus bepHynmm.

58. VYpaBHeHHe B MOJHBIX AU PepeHITHANAX.

59. JluddepeHnmanisHpie YpaBHCHUS BBICIINX MOPSIKOB: OCHOBHEIC
TIOHSITHS.

60. YpaBHEHUs, JONMYCKAIOIUE MOHIKEHNE OPSIAKA.




CTpyKTypHBIi
AJIEMEHT
KOMIIETEHIIUH

[Inanupyemsle
pe3yJIbTaThl
oOy4deHus

OneHouHbIE CpesICTBA

61. Jluneiinple auddepeHnMaNbHbBIE YpaBHEHHS BBICIINX ITOPSAKOB.
Nuterpuposanue JIOAY ¢ mocTossHHBIME KO3 HUTIIEHTAMHU.
Jluneiinsle Heomnoponusie JIY. Crpykrypa oOmiero pemieHus

JIHJTY.

62.

63. DnemeHTsI
COYETaHHUS.
OCHOBHBIC ITOHATHS TEOPHU BEPOSITHOCTEH: UCIIBITaHHUE, COOBITHE,
BEPOSITHOCTH COOBITHS.

JletictBust Hax coObITHAME. AreOpa COOBITHIA.

TeopeMsl CIIOKEHHS U YMHOXKEHHS BEPOSTHOCTEM.

BeposiTHOCTB TTOSIBNIEHHS XOTS OBl OJHOTO COOBITHS.

®dopmyra mosHOH BeposiTHOCTH U (hopmyna Baiieca.

Cxema bepnymm, ¢opmyna beprynmm, HauBeposiTHElHIIee YNCIIO
mosIBJIeHMI cOOBITHS 4 B cxeme bepHymm.

[MTpubmmxenubie popmyIsl B cxeme beprymnn.

JuckpeTHast ciydaliHas BeJIMYMHA M CIIOCOOBI e€ 3agaHus.
DyHKIMA paclpeesIeHus .

MaremaTtnueckoe 0XKUaHue TUCKPETHOH CllydailHON BEIMYUHBI U
€ro CBOICTBA.

Jucnepcust TUCKPETHOM CiydallHOW BEIMYMHBI M €€ CBOICTBA.
CpenHee KBapaTHUECKOE OTKIIOHEHHE.
HenpepsiBHasg ciydaiiHas  BelW4YMHA.
pacnpeneneHus.

[InoTHOCTBE BEPOSATHOCTH HENPEPHIBHON CITydaliHOM BEJIMYMHBI U €€
CBOMCTBA.

YucnoBble XapaKTEPU CTUKY HENPEPBIBHBIX CITYd alHBIX BETMYUH.

KOM6I/IHaTOpI/IKI/II NEpEeCTAaHOBKU, pasMenicHusd,

64.

65.
66.
67.
68.
69.

70.
71.

72.
73.

74. CBoMcTBa

h yHKITHH
75.

76.

YMmern

- KOPPEKTHO
BBIP@XAaTh U
apryMEHTHPOBAHHO
000CHOBEIBATH
[OJIOKEHUS
MpeIMETHOM obnacTu
3HAHUSI U METOIOB
MaTEMAaTHYECKOTO
aHaM3a IJId [OCTa-
HOBKH U PEIICHHS
KOHKPETHBIX MPH-
KJIAIHBIX 3a/1a4

IlIpumepnvie 3a0anun u 3a0auu
3aganue 1. CocTaBbTe aNrOPUTM PELICHUS .. ... 3aJaUH.

3ajaua 2. Beruuciure npeen no npasuity Jomurans lim
x—2

arcsin(2x - 4)

x’—4
3aganue 3. Chopmymmpyiite HEOOXOIUMOE YCIOBUE IKCTPEMyMa
(GYHKIMM  OJTHOW TIepeMEHHOM.
3agaua 4. KakoB reoMeTpuyecKuil CMbICI ONPEAEIIEHHOTO UHTErpalia
OT NaHHOW (PYHKIMU B JAaHHOM HHTEpBAJIC B JCKAPTOBOW CHCTEME
KOOpPAUHAT?

Hpumepuble npakmuvieckue 3a0anus 013 IK3AMEHO08 U 3auema:

1. lanel ~ KOOpAMHATBI ~ BCPUIMH  IHPAMUJIbI Ah Ak,
4(13:6), 4(221), 4(-L01), 4,(-46-3).
ady . AA,

AA, .
A A A, |

2) yroa Mexny pedpamu
A4,

1) nnuny pebpa

3) yronm mexnay pedpom 4)

IUIOIIAAb I'paHu 444, ; 5) 00beM MUpaMuIbL.

2. 2. B tpeyrompHuke ¢ BepumHamu A(2,1), B(5,3), C(-6,5)
HaWTH JJIMHY BBICOTHI M3 BEPIIMHBI A.

3. 3. Hanmcars KaHOHWYECKHE W IapaMETPUUECKHE ypaBHEHHUS
psIMOT, Tipoxosei uepes Touku M(2,1,-1) u K(3,3,-1).

4. 4. CocTtaBUTh ypaBHEHHE IUIOCKOCTH, IPOXOASINEH uepes
touku A(1,0,2), B(-1,2,0), C(3,3,2).

5. 5. Jloxa3ate, 4TO NpsIMbIE apauIeTIbHbL:

x+y—z=0

U TpaHbIO

x+2 y-1 =z
3 __2 _TI/I x—y—SZ—SZO

6. Beruncire npenenst:
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. 3x-arcsin2x |
lim—————>~ ; B)

1+4x—x* . 6)
>0 COS X — COS> X

a)  lim > Z
xoo x +3x7 +2x

. J2x-1-45

lim—

x—3 x_3

x=ctg2t,

2
7. Haiinure & Ut QYyHKIMH: @) ) = et 0)
dx y = In(sin 2¢).

8. HaliTi HeonpeAeIEHHBI UHTErpa:

a) I sin 3x-cos Sxdx, 0)

f l—ciosxzdx.B) J.(2x+5)~exdx.
(x —sinx)

szfo xdx
2 \/x2+5

OrpaHU4YEHHOU

9. BBIUNCIIUTD ONPEIENEHHBII HHTETpal

10. Haiitu
x=4, y2 =4x.
11.HaliTu w®  1OCTPOUTH

u=+9-x>-y" +(x-y)’

12. Hatitn

TUIOIIAIb ¢burypsl, JIMHUSMHU:

o0yacTp  ompeneneHus

¢ yHKIIIH

TOJHBIN

muddepenmman ¢ yHKIH:

z=x Iny—sin2xy.

13. HafiTt dYacTHBIE TPOU3BOJHEIC TIEPBOTO IMOPAIKA () YHKIHH:

z=5x"y" +In(x +4y).

14. Hanucate ypaBHEHHE KacaTeJbHOW IUIOCKOCTH W HOPMalld K

noBepxHOCTH Z =4/ X° + Y B TouKe (3,4, 5).

15. Pemmure 3aauy Koum:  ycos” xdy = (y2 + l)dx, y(O) =0.
16. Haiinure oOmee pemienue
y"' +y =e?*

17.Tlpu moctaBke ¢ 3aBoga Ha 0azy 1000 pagmompueMHHUKOB, y 55
BBIIUIM U3 CTpOs JaMmnbl. HaliTw BepOSATHOCTb TOrO, YTO B3STHIA
Hay/la4qy NpUeMHHK O Y/IeT UCIIPaBHBIM.

18. IlpyHUMaeM BEpOSITHOCTH POXKACHUS MalbuMKa U JIEBOYKH
paBHbIMH. HaliTu BEpOsITHOCTB TOTO, 4TO cpean 10 HOBOPOXKAEHHBIX 6
OKaXKYTCSl MaJIbYUKaMU.

19. Jlan 3ak0H pacnpeneneHus JUCKPETHON CIy9ailHON BETUYUHBL:

nuddepeHIMaTbHOTO  YpaBHEHUS

X: 10 | 20 | 30 | 40 | 50
p: |01 02]03]02]02
BBIYUCIIUTh €€ MAaTeMaTHYECKOe OKMIAHUE, AMCIEPCHI0 U CpPEIHEe
KBaJpaTUYECKOE OTKIIOHEHHUE.

Bmagets

—  HaBBIKAMU
MOCTpOeHHsA |
peleHus
MaTeMaTH4eCKIX
Mozenei
TPUKJIATHBIX
3amaq;

—  cnocobamu
OLICHUBAHUS
3HAUUMOCTH |
MIPaKTHYECKOM

Ilpumepnvie npaxmuuecKkue 3a0anus

3apanue 1. Cucremarusupyiite u 0000IMTE BCE KITFOUCBBIC TIOHATHS U
MpUEMbl pELIEHHUS THUIOBBIX 3amad no Teme «lIpousBonHas» u
«IIpuMeHeHne IPOU3BOJHOM TP UCCIIeJOBaHNH QYHKIUI. Pesynbrar
0(opMHTE B BUC TAOITHIIHI.

3agaua 2. Jlns peuieHus 3aJa4yu cAejalTe cXeMaTUYeCKUi 4yepTex U
moJTyduTe (¢ YHKIMOHATHHYIO 3aBHCHMOCTH II0 VKa3aHUIO K 3ajadye.
Haiinure 00nacTh ompenencHus 3TOW (YHKIMK MO CMBICITY 3aJa4u.
Brruncnure 3HaYSHUS ATOH (QYHKIMHU TPU TPEX PA3THMIHBIX 3HAYCHUSIX
aprymenra. Mccnenylite QyHKIMIO HAa HanOOJNbIIee W HaWMEHBIIICE
3HayeHus. OTBEThTE HA BONPOC 33Ja4H.

«CeueHre TOHHENS uUMeeT (OPMY MPSIMOYrOJLHUKA, 3aBEPIICHHOTO




Crpyxkryphslii | Ilnanupyemsie
QJICMCHT PE3YyJIbTAThI OHCHO‘IHBIC cpeacTtsa
KOMIIETEHIIUH oOyueHus
MIPUTOAHOCTH nosrykpyroM. Ilepumerp ceuenus 18 m. ITpu kakoM paauyce mosrykpyra
HOJTy4EHHBIX IUIOIIA/b ceueHus OyaeT HaubobIIei?
pE3yJIbTaTOB 0603HaubTE PajMyC TOIYKPYra 4epe3 7 M BBIPA3UTE MUIOMAnh S

ceueHust kak ¢pynkumo ot 71 S = S(7).

3ananue 3. Ha kakoii BEICOTE I HaJl LIEHTPOM KPYTJIOro CTOJIA pajuyca a
CJIelyeT TIOMECTUTH JIaMITy, YTOOBI OCBEIIEHHOCTh Kpas CTosia ObuIa
Han6ospmen? (CaMoCTOSTENBHO MTPOAHATIM3UPOBATH - 3HAHUS, METOIbI
Kakoro pasjenia MaTeMaTHKH IOTPeOYyIOTCS sl pPEIIeHUs JaHHOM
3aja4n).

IIpumepnvie npuxknaousvie 3a0auu u 3a0aHUA

A(1;0;1) B(4;4;6)

3apaua 1. IIpoBeputs, nexaT JU TOUYKU

C(2:2;3) " D(10;14517) B OJTHO TJIOCKOCTH.

3apaua 2. [Ipu noCTpOEHUH BUCSYETO MOCTA 4epe3 peuky « Tuxasy u
BBUICHEHHUM HAQJEXKHOCTH COOPYKEHHUsS, CTYIEHTBl CTpOHOTpsiaa
CTOJIKHYJIUCH C PEIICHUEM CIEAYIOLIEeH 3a1aun:

Tpoc, moABelIEHHBIM 3a ABa KOHIIA Ha OJUHAKOBOM BBICOTE, UMEET
¢dopmy nyru napaboJbl. PaccrosiHue MexkIy TOUKaMH KpETIeHUs] paBHO
24 m. I'myOunHa nporu0a Tpoca Ha pacCTOSTHAN 3 M OT TOYKH KpPETICHUS
paBHa 40 cM. OnpenenuTs TIIyONHY IIpornda Tpoca MocepeinHe MEKIY
KpETICHUSMU.

y F=(1;2;5)

3agaua 3. Haiitu paboTy critsl > 3JIEKTPOCTAaTUYECKOT O

IoJIs, N0 MEePEMEIICHUI0 JJEeKTPUUYECKOro 3apsja M3 TOYKHU

M, =(0;4;2) M, =(47;4)

B TOUKY .

lim

3apanue 4. Ilokaxwre, 9TO Tpemena *7*X+COSX HE MOXKET OBITh

BBIUMCIEH 1o mnpaBuiny Jlomwrama. Haligure 3TOoT mpeaen Apyrum
CrocoooMm.

3aganue S. 3aBUCHUMOCTh IIyTM OT BPEMEHM IpPH MNPSIMOIMHEHHOM

X —COSXx

1
JIBIKCHUW TOYKH 3a/1aCTCS YpaBHCHUEM S§ = —[ 34217 -3 ,Tae S -

NyTh B M, a { BpeMs B C. BBIUHCIUTE ee CKOPOCTh U YCKOPEHHE B
MOMeHT Bpemenu | = 4c .

.\'}23—.\’2

3angaua 6. K rpaduxy ¢ yakmmu iyt B €r0 TOYKE ¢ abCIuccoi

Xg=1 o
0 npoBeJieHa KacaTenbHas. HaliTh miomaas TpeyroiabHUKA,

00pa30BaHHOTO KacaTelIbHON U OTpPEe3KaMH, OTCEKaEMBIMH €F0 Ha OCSAX
KOOpPJUHAT.

3agaya 7. B mapke arTpakuuoHOB ropojga N OOUH U3 OTPE3KOB
TPacKTOPHH  JBIDKCHHUS Toe3la B  «AMCPUKAHCKHUX  TOpKax»
TpeJICTaBisieT co00it CHHYCOnYy: s(t) = Asin(wt + ¢0)
U (0 — U3BECTHBIE YHUCIIA.

OnpenenanuTs yroja HakJIoOHA K TOPU30HTY MTOCETUTENS aTTpakiuoHa /. B
MOMEHT BPEMEHU #| €r0 JBUXKEHHS [0 TOMY OTPE3KY.

3apanue 8. IloaymaiiTe, ¢ NOMOLIBIO CPEACTB Kakoro paziena
MaTEMaTUKH MOKHO PEIIUTh CICAYIONIYIO 3a1a9y.

«Jlnst yOOpKH CHera Ha yJrIiaX ropo/ia UCIOJIb3YIOTCS CHET'0 yOOPOUHBIE
MammuHbl. OHE pabOTarOT B TEUSHHE CBETIIOT0 BPEMEHH CYTOK ¢ 6 10 18
4acoOB ¢ MOCTOSIHHOM CKOPOCThIO YOopkH cHera 400 (M*/u). MaMenenue
oObeMa CHera, BBIIAJAIONIEr0 Ha YAMIIBI TOpoJia B TOpOJe B TEUCHHUE

dS 2
—:120&'_5I__. S(I)
dt rIe _

), 0124,

,Tae A4, ¢,

CYTOK, MOKHO OIIMCAaTb YPaBHCHHUCM

06beM cHera (B M’), BBIIABIIEr0 3a BpeMs f (B 4acax

MOMEHT BPEMCHHU 1=0 ya ymuiax ropoga nexur 1000 M cHera.

VcTaHoBuUTe COOTBETCTBUEC MCKAY BPCMCHCM tu obbeMoM CHEra,




Crpyxkryphslii | Ilnanupyemsie
DJIEMEHT pe3ynbTaThl OneHouHbIE CpesICTBA
KOMIIETEHIIUH oOyueHus
S(t)
JICKAIICr0 Ha yilIrnax ropoaa »
CocraBbTe MAaTCMATUYCCKYIO MO/CIIb TOM 3a/la41 U pCIInTC eé.
Ctpykr
HBII
yP [Inanupyemsle
3JIEMEH
. pe3ynbTaThl OneHouHbIE CpelICTBA
oOyueHus
KOMIIET i
SHLUU
OIIK 4 - TOTOBHOCTBHIO C €CTECTBEHHOHAYYHBIX IO3HIUI OLIEHUBATH CTPOEHHE, XHMHYECKHIl 1

MHHeEPAJIbHBIN COCTAB 3¢eMHOI KOPBI, MOpPd o10THYecKHe 0COOEHHOCTH U TeHeTHYeCKHe THIIbI
MeCTOPOKICHUI TBePABIX MOJIe3HbIX HCKOMAEMBbIX NPH PelIeHNH 32124 10 PALMOHAJIBHOMY U
KOMILIEKCHOMY OCBOCHHIO I'e0PeCcypCHOT0 NOTeHIHAJIA HeP

3HaTh

Heo6xonumerit
NepevyeHb OCHOBHBIX
OIIPEAECICHUI u
MOHATHUN  Pa3leioB
MaTeMaTUKH
BEKTOpPHast u
JIuHEeNHas — anredpa,
aHaJUTHUYeCKas
reomMeTpus,
muddepenuuansuoe
" MHTETpajJbHOE
WCUHUCIICHUS;
muddepeHunanbHbpIe
ypaBHEHHS, TEOPH
BEPOSTHOCTEU 51
MaTeMaTu4ecKas
CTaTUCTHKA;

YUCJICHHBIE METO/IbI
HE TOJIKO Ha YPOBHE
BOCIIPOM3BEACHUA H

00BsICHEHUS
uHpopmanuy, HO U
WHTEIJICKTY aJIbHbIC

HaBbIKU TIPUMEHEHUS
3HAHUM JUJIS PEILECHUS
npobiieM u 3anad,

HAX 0 KCHUS
YHHUKAQJILHBIX OTBETOB
K npobyiemam,
BBIXOISIIINM 3a
pamMku OJHOU
TACIUILINHEL, a
TaKXe JJIS1 OLICHKH
BBIHECCHUS
KPUTHUUECKHUX
CYXIECHUM.

Bricokuii ypoBeHb

Teoperuueckue BOIPOCHI

10

11

1. HauOoublee n HauMeHbIEe 3HAYCHUS (PYHKIIUU ABYX
NIepEMEHHBIX B OTPAaHUYEHHOHN 3aMKHYTOM 00JaCcTH.
[TpunoxeHus: OMpEeAENICHHOTO HHTETpajla B TE€OMETPHH,

bu3uKe, MEXaHUKe.

3amauyy, TPUBOASAIINE K KpPAaTHBIM M KPHBOJMHEHHBIM
UHTErpanaM. BplumciieHre Macchl HEOIHOPOJHOTO Tena,
LIEHTpa Macc, MOMEHTa HHEPLIMH.

[IpuMeHeHHEe CTETEHHBIX PSAAOB B NPUOIKEHHBIX
BBIYHCIICHUSAX.

YucrneHHbIE METOABl  pelleHHs  anreOpandeckux Hu
TPAHCUECHJCHTHBIX YPaBHEHUH.

Yucnennple MeTonbl pemieHus  auddepeHnmaIbHbIX
ypaBHEHUN

IIpenMer MaTeMaTU4ECKOM CTAaTUCTUKU. [eHepaiibHas
COBOKYITHOCTh M BbIOOpKa. Bapuanmonnsiii psan. [loauron.
I'ucrorpamma. DMnupudeckas QyHKIMS pacipeeneHusl.
CrarucTuueckue OLIEHKM IapaMeTpOB pacIpeneeHus
TEHEPAIIbHON COBOKYITHOCTH.

Craructuueckas nposepka runore3. Kpurepuii cornacus.
Kpurepuii [Tupcona.

KoppensunoHHslit aHamm3. OMIUPUUECKUN KO3 (D(UIMEHT
Koppemsiuuu.  HaxosxneHue — ypaBHEHHs — JIMHEWHOM
perpeccu METOJ0M HaUMEHBIIUX KBaJIPaTOB.
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3HAHUU OCHOBHBIX
METO/JIOB
HCCIICTIOBAHU,
HCIIOJIb3yEMBIX B
MaTeMaTHIECKOM
aHaJu3e, TEOpUU
BEPOATHOCTEN U
MaTeMaTHYeCKOM
CTaTUCTHKHU,
BEKTOPHOU U
TMHEWHOH anrebpe,
aHAJINTHICCKOM
TeOMETPUH

U"H(Dg%

—  pemaTtb
3a1aun
U3y4aeMbIM
TEOPETHYECKU
paszaenam;
00cyXnarh CHoCcOOBI
3¢ HEKTUBHOTO
pereHus
nuddepeHnnatbHbIX
YPaBHEHUH M  HX
CHCTEM; OIpeNeATh
3¢ (HEeKTUBHOCTH
pereHus 3ajJauy,
MOy YE€HHOTO C
MIOMOIIIBIO
YHCIICHHBIX METO/IOB;
pacro3HaBaTh
3¢ PeKTHBHBIC
pe3yJIbTaThI
00paboTku
HKCIEPUMEHTAIBHBIX
JTAHHBIX oT
HEdPHEKTUBHBIX
KoppexTtHo
BBIpAXKaTh u
apryMEHTHPOBAHHO
000CHOBBIBATH
TIOJIOKECHUS
MpeIMeTHOM obnacTu
3HAHUA Brigenats
3HAHUA KaKHx
NOHATUI TpebyeTcs
JUIL  peIIeHus Tex
WIM WHBIX 3ajad,

110

y:
0)

a)

1 IlpoBectu mnoaHOE byHKIMH H

MOCTPOUTH rpaduK

HUCCICOOBAHUC

2 Hafitm mmomans 00JacTH, 3aJaHHOM JMHUAIMH B
JIEKapTOBOM cucTeMe KOOpAUHAT:

yzxz—l,y=2x+2'
3 Haiitu nnyuHy KpUBOM, 3a1aHHON YPaBHEHUSIMU
4 a) y:lnx,\/géxﬁx/g’
4(2cost —cos2t)
4(2sint —sin2t)

5 Haiitu 00BEM Tenma 00pa30BaHHOTO BpAaICHUEM

— 3 oy
o6mactn ¥ =X >V =VX poxpyrocu OX .
6 Haiitu KpuUBOJMHENHbIE MHTETpaJbBl MO KPUBBIM L,
3aJlaHHBIM B JIEKapTOBBIX  WJIM  HOJSPHBIX

KOOpIMHATAX:
J‘ydl,L:y:x3,0£x£l
L , 0)

Izdl,L:x:tcost,y:tsint,z:t,OStS2

L
_[w/xz+y2dl,L:r:acosg0,0£x£1

B)

b

7 Haitu pgBoiiHOMH obmactu D,
OTPAaHUYECHHOMN JIMHUSAMU :
”(x—Zy)dxdy,D:x:O,y:sz,x+y:3
D

8 MU3meHutsb

UHTErpal 10

MOPSAI0K UHTETPUPOBAHUSA :
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OOBSICHATH U CTPOUTD
TUIUYHBIE  MOJIEIN
y4eOHBIX
MaTeMaTH4eCKuX H
MEKIUCIUTUTTHAPHBI
X 3ajad.

—  000cyxnaTth

CIIOCOOBI

3¢ HEKTUBHOTO

peLICHUS.

e [ £x vy

2 1/x

9 IlepeiiTu K MOJAPHBIM KOOpAMHATaM W BBIYUCIIUTH:

1 y

Iydy J. dx

0 I_W
10

Bbruncnours naTerpan ¢ TouHoctsro 10 0.001:
0.5 0.2

= |

4 4

a) 0 I+x 6) 0

11 Haiiti npubmmx&nno pemeHue 3anaun Komm B Buze
oTpe3ka psaa Teisopa mo creneHsiM X C 4eTbIpbMs

sin(25x>)dx

HEHYJIEBBIMU kod(unmenramu:
yu — )C2 + y2
!
y(0)=0,y'(0)=1
YucneHHbIe METOBI
12 Pemmres ypaBHEHHE  METOJAaMHU  IOJOBHUHHOIO

-x _ 2
JEJIEHUS, XOP U KacaTelbHbIX: € = 2-x",
Haiitu metonamu Oinepa u Pynre-Kyrra pemenue

3amaun Koru: y'=y-x(0)=2 :
Pemmrs 3amauy Komm 1yig cuctemsl ypaBHEHMI
x'=y,
y'=2y, x(0)=2, y(0)=2 MeTonaMu Dilepa u
h=0,1; 0,01; 0,001

13

14

XoWHa C IIarom

[0, 2]

Ha OTpE3Ke

. OLIeHNUTh OTPENTHOCTD YNUCIICHHBIX PEILEHUI.

15 CytouHas  moTpeOHOCTh  DJIEKTPOIHEPTHMH B
HACEJICHHOM  IyHKTE  SIBISIeTcd  CIy4yailHOM
BEJIMYMHOM, MaTeMaTHYeCKOe OKUIaHUE KOTOpOM
paBao 3000 kBm/u , a nucmepcusi paBua 2500.
OLIEHUTH BEPOSITHOCTh TOTO, UTO B OJIIDKAMIIME CYyTKU
pPacxoJl AMEKTPOIHEPTUU B ITOM HACEIICHHOM ITyHKTE
oyzner ¢ 2500 mo 3500 kBm/u.

16CnyuaiiHas BeqmurHa X HMEET HOPMAJbHOE PACIPEIEICHUE C
HEU3BECTHBIM MAaTEMaTHYECKUM OXUAAHUEM «d M HEU3BECTHOU
aucnepcueil o, Ilo BwiGOpKE (X, X,,...,Xx,) oObeMa 7

— 1 &
BBIYHCJICHO BBIGOpO‘IHOC cpeaHee X :—'le. . OHpe,Z[eJII/ITB
noio

JOBEPUTEIbHBIM  HMHTEPBAJl UL HEU3BECTHOIO  IapaMerpa
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OneHouHbIE CpesICTBA

pacnpenelneHuss a , OTBEYAKOIIMKA 33JaHHOM JOBEPUTEILHOMU
BEPOSITHOCTU (X .

X =110; n=90; o> =100; a=0.92.

MaremaTu4yeckasi CTAaTHCTHKA
JlaHel BHIOOPOYHBIE COBOKYIHOCTH JJISI IBYX CIIyYalHbBIX BEIMYUH
(u3mMepsieMbIX TIpU3HAakoB) X u Y:

X Y X Y X Y X

23.1 54.2 22.5 52.1 31.8 56.0 18.6

25.2 57.5 27.8 54.1 34.7 59.0 20.3

18.3 49.9 23.3 54.0 34.5 59.9 26.5

35.9 67.9 22.9 51.9 27.5 54.2 27.1

26.2 55.8 26.1 58.8 25.7 53.8 29.0

26.9 54.7 21.2 53.2 24.6 54.7 26.0

30.4 60.4 27.2 58.6 29.8 57.9 25.0

25.9 53.2 23.4 55.9 29.7 54.9 28.9

32.8 60.9 29.8 60.1 27.1 53.7 28.6

26.7 51.0 34.1 63.1 28.2 56.8 27.6

19.7 47.2 32.6 60.8 24.6 51.7 26.5

24.6 54.9 33.9 62.1 25.8 52.0 26.6

31.7 59.0 31.6 56.2 33.4 59.3 28.1

29.7 54.1 26.5 52.6 24.3 52.8 28.2

28.5 53.0 24.6 51.8 29.9 58.2 29.3

25.3 54.7 24.7 54.1 34.1 66.3 28.0

28.7 55.9 26.8 55.6 35.1 66.7 27.1

27.6 58.1 28.9 57.8 30.9 61.0 29.0

27.4 59.2 18.9 49.0 30.7 62.0 26.1

20.6 51.0 19.7 50.2 31.2 61.9 25.5

1. IIposectn IPYIIUPOBAHUE JaHHBIX. ITocTtpouts
KOPPEIALMOHHOE TIOJi€ W KOPPEISILUOHHYIO TaOJMILy.
ITocTpouTh 3MIUPUUECKUE PACIPEAEICHHAS COCTABIIIOIINX
X um Y. Haiitu abCcoMOTHBIE U OTHOCUTEIBHBIE YAaCTOTHI U
HAKOIUICHHBIEC 4acTOThl. HauepTUTh MOJIUTOH U THCTOTPAMMY
4acCTOT U HAKOIICHHBIX YacCTOT.

2. Haiitu BIOOpOYHBIE U UCIIPABJICHHBIE OLCHKHU ITapaMETPOB
pacrpezaeieHus (cpennee, aucriepcus, cpenHee
KBaJpaTUYHOE OTKJIOHEHUE, aCUMMETpHs, DKCLECC, MOJa,
Meauana, KodQQPUIUESHT BapUaIyn).

3. IlpoBecTM CTaTUCTHUYECKYIO TPOBEPKY CTATUCTUYECKOM
TUIIOTE3bl O HOPMAJIBHOM PACIPEACIICHUH H3MEpPSIEMOTIO
IIpU3HAKa 110 CJEAYIOUIMM KpPUTEPHUSIM: a) CpeIHEMY
KBaJpaTUYHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbUpOBaHUs, B)
[I0Ka3aTeNIsAM MCIIPaBICHHBIX aCUMMETPMM M 3Kcliecca, T)
kputepuio Ilupcona y’ (YpoBEHb 3HAYMMOCTH PHHSTH
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paBupiM  0.05). B ciywyae [OpuHATHS ~TUOOTE3Bl O
HOPMAJIbHOCTU ~ pAacHpEeleNeHNUss HaWTH JI0BEPUTEIIbHbIE
MHTEpBAJIBl JUII MAaT€MaTUYECKOTO OXHJIAaHUS U CPEAHETO
KBaJIpaTUYHOIO OTKJIOHEHMS NIPU ypoBHE Han&xHocTH 0.95.
4. Haiitu u 3anucath B KOPPEISIIMOHHYIO TaOJHIly YCIOBHBIC
cpennue. Ha KOppemsiqMOHHOM I0JIe€ TOCTPOUTH JIMHUU
perpeccur. Hailtu  HMCHpaBIEHHBIM  KOPPEJSLIMOHHBIN
MOMEHT U K03} duienT koppemstimu. [IpoBeputs runoresy
O HE3aBUCUMOCTH IIpU3HAKOB X W Y  (yposenb
3HayuMOCTH  npuHATH  paBHeIM  0.05).  Paccuwurath
kod(durmenTsl nuHEWHON perpeccunt (X Ha Y wmm Y
Ha  X).IIpoBepurh 3HAUMMOCTH ypaBHEHHS PETPECCHUMU.
Haiitu noBepurtenbHble HMHTEpPBaibl AN KOI(PPHUIMEHTOB
KOppeJsilMM U JIMHEWHOW perpeccuu (IpU  ypOBHE
Hanéxuaoctu 0.95).
Brmager |mpaktuueckumu IIpumepnvie npuxiaousvie 3a0auu u 3a0aHUA
b YMEHUAMH u|3amaga 1. 3aBUCHUMOCTH MyTH OT BPEMEHHU IMpPHU MPSIMOJMHEHHOM
HaBBIKaMH JBW>KCHUM TOYKH 3aA€TCA YPABHEHUEM S = 113 +2t* -3 ,TIme § —
[IPUMEHEHUS 3
OCHOBHBIX ~ METOJIOB | yTh B M, @ { — BpeMs B C. BeIuncanTe €€ CKOPOCTh U YCKOPEHUE B
HCCICTOBAHNA MOMEHT BPEMEHU f = 4c.
MaTCMaTHUKHU B | 3aganue 2. CocTaBpTe aITOPUTM PELICHUS JTUHEUHOTO OJJTHOPOIHOTO
npohecCHOHANBHON | udhepeHIransHOr0 yPaBHEH S C MOCTOSHHBIMU KOO MUIHEHTAMH.
obmacty, 3aganue 3. Uro 3HAUUT OLEHUTH TIE€HEpaJbHBIE MNapaMeTphl IO
[PaKTHICCKUMU BbIOOpke? CdopmymupyiiTe omnpeneneHne TOYEYHOW OIICHKH.
YMCHHAMH n| Ompenenure CMEIIEHHBIE U HECMelleHHbIe, JS(QeKTuBHBIE U
HaBbIKaMH HX Hed(p(peKTUBHBIC, COCTOATENbHBIE M HECOCTOATENbHBIE OLECHKH
BO3MOXHOTO TeHepalbHBIX  NapaMeTpoB. llpowmmnoctpupyiite  omnpexneseHus
MEKIUCHHUIUIMHAPHO | peoMETPUYECKH. 3anuimunre pacueTrHblie bopMyIBI JUIS

rO MPUMEHEHHUS.
Brmangenue HaBBIKAMH
u METOIUKAMHU
000011IeHHS
pe3yJIbTaTOB
pelieHus,
AKCIEPUMEHTAIBHOMN
JIeSITCIIBHOCTH.
Bnanenue
crocobaMu
OLICHUBAHUS
3HAYNMOCTH H
IIPAKTUYECKOU
MIPUTOTHOCTHU

MOJTy YEHHBIX

CIrpyHIMMPOBAHHBIX W HECTPYIIIUPOBAHHBIX JaHHBIX: BBIGOpO‘IHOFO

cpenHero X (yKaXUTe€ €ro BEpOSITHOCTHBIM CMBICI); BBIOOPOUYHOM
mucniepcu Dp. Kak  OLEHUTH MaTeMaTHMYECKOE OXKUAAHHE I10
BbIOOpOUHO cpenHeit? OleHUTe IUCIEPCHIO IO HCIPABICHHOM
aucniepcu. Kakumu sSBISIIOTCSL TOUEUHbIE OLEHKH MaTeMaTHYECKOTO
OKUJAaHWSA, JUCIEPCUU U CPENHEro KBAAPATUYHOTO OTKJIOHEHHS:
CMELICHHBIMU WM HeT, 3(QQEKTUBHBIMH WM HEIPPEKTUBHBIMH,
COCTOSITEIbHBIMH UM HECOCTOATEIbHBIMU?

3agaua 4. Jlng wu3yuyeHMs] KOJMUYECTBEHHOIrO mpu3Haka X u3
reHepaJbHON COBOKYITHOCTH M3BJiedeHa BBIOOpKA X,,---, x, 00bema

N, uMeromas JaHHOE CTATUCTUYECKOE paclpe/ieieHHE.
1). [locTpoiiTe MOAUTOH YaCTOT.
2). IToctpoiiTe SMIUPUUECKYIO (QYHKIUIO PACIpPEICICHHS.
3). IlocTpoiiTe rucTorpaMMy OTHOCHUTENIBHBIX YaCTOT.
4). Haiigute BBIOOpOYHOE CcpelnHEE X , BBIOOPOYHYIO
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KOMIIET v
CHLUU
pE3yJILTATOB. aucriepcuto D, , BLIOOPOYHOE CpeiHee KBAIPATHICCKOE OTKIOHEHUE
Branerue G. , WCIPAaBJICHHYIO JHUCIEPCHI0O §° W HCTPABIECHHOE CPEHEE
crocobamu ¢’ P Y P P P
COBepLICHCTBOBaHNs | KBA/IPATHIECKOE OTKIOHEHHE S .
podecCHOHATBHBIX 5). Ilpu naHHOM ypOBHE 3HAYMMOCTH O IPOBEPHTE IO
sHaHuii ¥ ymenuii | KPUTepHio  [lupcona TumoTesy o HOPMATbHOM — Pacrpe/eNeHuH
myTeM reHEPAIbHON COBOKYIHOCTH.
HCIOJIB30BAHHS 6). B cmyuae [OpUHATUS = TUINOTE3Bl O  HOPMAJbHOM
BO3MOKHOCTE! paclnpeneneHud  HAaWIWTe  JOBEPUTEIbHBIE  MHTEPBAIbl M
MHMOPMALHOHHO MaTEMaTUYECKOTO OXKHMIAHUA (@ U CPEIHEro KBaJApaTHYECKOTO
cpeasl OTKIJIO
HEHUS
3 7 1 5 9 3 7 c
i npu
0 9 3 5 9 2 JTaHHO

M ypoBHe HagexHoctd Y =1—o . (TIpunasts o = 0,01).

0) Ilopsinox mpoBenAeHUS] NPOMEKYTOYHOW ATTeCTALMH, IMOKA3aTeJM W KpPHTePUH
OLICHUBAHMA:

IIpomexxyTouHas aTrecTanys IO JUCHMIUIMHE «MaTeMaTHKa» BKJIIOYAET TEOPETHUECKUE
BOMPOCHI, TIO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHHS 00yJarOIIUMUCS 3HAHUN, U TIPAKTUUECKHE
3aJJaHus, BBISBIISIONIME CTEIIEHb CPOPMUPOBAHHOCTH YMEHUM U BIAaCHUM, TPOBOIUTCA B hopme
2 sk3aMeHOB U B (hopme 1 3auera.

DK3aMeH N0 JaHHOW AMCLUIUIMHE MPOBOJIUTCS B YCTHOHM (hopMe MO IK3aMEHAIlMOHHBIM
ouseram, KaKIblii U3 KOTOPBIX BKIIIOYAET | TEOPETHYECKHUI BOIIPOC U TPH MPAKTHUECKUX 3a/1aHHS.

IToxa3aTesin ¥ KpUTepUH OLCHMBAHUS 3a4YeTa:

- A7 cAavM 3a4veTa oO0ydyaromMidcs MOKa3blBaeT C(HOPMHPOBAHHOCTH KOMIETEHIMH
OIIK-1; T.e. CTyACHT NOJDKEH MOKa3aTh 3HAHHS HAa YPOBHE BOCIPOM3BEACHUS M OOBSICHEHUS
uH(pOpMAaLUK, HHTEJUICKTYJIbHbIE HABBIKU PEIICHUS 3a/1a4;

- 3a4eT He CJaH, eClIU pe3yJbTaT O0yuyeHHs He JOCTUTHYT, OOYYalOIIMHACS HE MOXKET
NoKa3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEICHHS U 00bSICHEHH WH(POPMAIMK, HE MOXKET NOKa3aTh
MHTEJJIEKTY AJIbHbIE HABBIKU PELIEHUS NPOCTHIX 3a7ad.

IToxa3aTesin 1 KpUTEPpUH OLEHMBAHUS IK3aMeHa:

— Ha OIICHKY «OTJIH4YHO» (5 0a/uioB) — 00ydaromuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
C(OPMHUPOBAHHOCTH KOMIIETEHIIMHM, BCECTOPOHHEE, CHUCTEMaTH4YecKoe U TIIyOoKoe 3HaHuE
y4eOHOro Marepuana, CBOOOJHO BBINOJHAET NPAKTHUECKUE 3aJaHus, CBOOOJHO OINEpHUpYEeT
3HAaHUSIMHU, YMEHUSMM, IPUMEHSET UX B CUTYalUsAX HOBBILIEHHOMN CII0KHOCTH.

— Ha OIICHKY «Xopomo» (4 6amra) — oOydaromuiics JEMOHCTPUPYET CPEIHUN YPOBEHb
C(OPMHUPOBAHHOCTH KOMIICTCHIIMM: OCHOBHBIC 3HAHUS, YMEHHS OCBOEHBI, HO JOITyCKAarOTCS
HE3HAYUTEbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHHS NP aHAJTUTUIECKUX OIEepaIHsX, IepeHoce
3HaHUU U yYMEHUI HAa HOBBIE, HECTAHAPTHBIE CUTYyalLUH.

— Ha OIICHKY «YyAOBJIETBOPUTEJAbHO» (3 Oamwia) — oOydaromuiics JEeMOHCTPHUPYET
MOPOTOBBIN YPOBEHb COPMHUPOBAHHOCTU KOMIIETCHLIMU: B XOJI¢ KOHTPOJBHBIX MEPOIPUATHI
JIOTyCKAIOTCSl OIIMOKH, MPOSBISIETCS OTCYTCTBUE OTIENBHBIX 3HAHWM, yMEHMH, HAaBBIKOB,




0Oy4aronMiACsT HUCIBITHIBACT 3HAYUTEIbHBIC 3aTPyAHEHHS IPH ONEPUPOBAHUM 3HAHUAMH U
YMEHUSMU [IPU UX IIEPEHOCE HAa HOBBIE CUTYallHH.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (2 0aia)— 00ydalonuicss JeMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpPETHUECKOTO MaTepuana, JOIYCKaeT CYIIECTBEHHBIE OIIMOKH, HE MOXKET
M0Ka3aTh WHTEJUICKTYyaJIbHbIC HABBIKH PEIICHUS MPOCTHIX 33/a4 WM He MOXKET MOKa3aTh 3HAHUS
Jla’ke Ha YPOBHE BOCIIPOM3BENCHUS U 00BSICHEHUSI MH(OPMAIHH.

— Ha OIICHKY «HeyAOBJIeTBOpUTeJbHO» (1 6ayun) — oOydaromuiics HE MOXET MOKa3aTb
3HAHMA HA YPOBHE BOCIHPOM3BEICHUS M OOBACHEHHS HHPOpPMAIMU, HE MOXKET IO0Ka3aTb
MHTEN-JIEKTyaJIbHbIe HABBIKM PEUICHUS MPOCTHIX 3a/1a4.
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