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JIner akryanusanuu paboueil nporpaMmbl

PaGouasi mporpaMma nepecMoTpeHa, 06Cyxk/eHa i 0100peHa Ui peaiusalui B 2020 - 2021
yueGHOM rojty Ha 3aceianuu kadenps! IIpuKiaaHOl MaTeMaTHKK 1 uH(OpPMATUKH
IIporokon ot 01.09. 2020.#. 1

7

3as. kadenpoii ,Q_ 7 10.A.H3BexoB

PaGouasi mporpaMma nepecMoTpeHa, 06cyKaeHa i 000peHa JUis pearn3aliy B 2021 - 2022
yueGHOM roy Ha 3acenanny kadeaps! [IpuKiaaHON MaTEMATHKH 1 HH(OPMATHKH

[TpoTokoa OT __ 2ORSmENe
3aB. kadenpoi 10.A.M3BexoB

PaGouasi IporpaMma nepecMoTpeHa, 00Cyx1eHa i 0100peHa Ul peanu3alni B 2022 - 2023
yueGHOM rojty Ha 3aceanun Kadeaps! IIpukianHOl MaTEMaTHKK 1 uHPOPMATUKU

ITpoTokom OT __ 20, 1. Ne .
3as. Kadenpoii 10.A.M3BexoB

Pa6ouasi IporpaMma nepecMoTpeHa, 06cykaeHa i 0100peHa Ul peau3alui B 2023 - 2024
yueGHOM rofty Ha 3acefanun Kadeaps! IIpukianHol MaTeMaTHKK 1 HH(OPMATUKH

ITpoTokoa OT ___ 20. ¢ No
3as. kadenpoii 10.A . U3BexoB




1 Iesin ocBOEHU AW CHMUILINHBI (MOIYJI51)

[enssmu OcBOeHUS TUCHUILIMHBI «MaTeMaTHKa» SBISIIOTCS: 03HAKOMUTH 00Y4aeMbIX C
OCHOBHBIMH TIOHATHSIMA W METOJaMHU BBICIIEH MaTEeMaTHUKH, CO37aTh TEOPETHYECKYIO H
MPAKTUYECKYI0 0a3y MOATOTOBKH CHEIHAIMCTOB K JIEATEIHHOCTH, CBI3aHHON C UCCIEeIOBAHUEM,
pa3pabOTKON W TEXHOJIOTHSIMU TPOIECCOB TMOJYYCHHUS METAJJIOB W CIIABOB, METAJUTHYECKHUX
u3nenuii TpedyeMoro KadecTBa, U OCHOBAHHBIX HA MPUMEHEHUM MAaTEMaTHYECKOrO aHalu3a U
MOJEIUPOBAHUS.

2 MecTo IUCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI POrpaMMbl

Jucuunnrna MaTteMaTuka BXOJUT B 0a30BYIO 4acTh y4eOHOrO IJIaHa 00pa3oBaTeIbHOM
MIPOrpaMMBl.

JUis  u3ydeHuss  AMCUMIUIMHBL ~ HEOOXOOuMBI  3HaHUS  (YMEHMs,  BIIAJCHUSA),
c(OpMUPOBAHHBIE B pE3YJIbTATE U3YUEHUS JUCIUIINH/ IPAKTHUK:

W3yueHne TUCIUILTUHBI 0a3upyeTcs Ha IIKOJIFHOM Kypce MaTeMaTHKH.

3HaHus (YMEHMs, BJIAJICHUs ), IOJYYEHHbIE IPU U3YYEHUH JaHHON JUCLUUIUIMHBI OYIyT
HEOOXOAUMBI JUIsl U3y4EHHUS TUCLIUITIINH/TIPAKTHK:

MatemaTtnueckas CTaTUCTUKA B METAJITypTUH

AHanu3 4ucioBoi HHPopMaun

dusuka

dusnueckas XUMHUs

DNEeKTPOTEXHUKA U SJIEKTPOHUKA

IInanupoBaHue 3KCIEPUMEHTA

3 Komnerenuun odyuaromierocsi, popMupyemblie B pe3yJabTaTe 0CBOCHUS

AUCHMILIMHBI (MOYJISA) U IVIAHUPYeEMbIe pe3yJibTaThl 00y4YeHus

B pesynbrare OCBOCHHUS TUCIMILIMHBI (MOAYs) «MaremaTrkay 00ydaronuics TOJIKEeH
o01agaTh CIeAYIOIUMHI KOMIIETEHIIUSAMU:

CrpyKTypHBIT [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JJIEMEHT
KOMIIETCHIIMH
OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO U MPAKTUKY JJIS PEIICHUSA HHKCHEPHBIX 3a1a4
3HaTh - OCHOBHBIE I10JIO’KEHUS TEOPUU NIPEIEIOB U HENIPEPBIBHBIX (PYHKIUH,

rpaKu OCHOBHBIX AJIEMEHTApHBIX (DYHKIMI M UX CBOHCTBA, OCHOBBI
YHCIICHHOTO PEIIEeHUs TPAHCIICHICHTHBIX YPaBHEHUH,

- OCHOBHBIE TeopeMbl Au(depeHIaTbHOr0 M HHTETPAIBHOTO HCYHCIICHHS
(GyHKIMH 0THOM M HECKOJIBKHUX MEPEMEHHBIX, METOIbI A (depeHInanbHOTo
WCUUCIICHUS HCCIIEI0BaHNS (DYHKIMH, OCHOBBI YHCIICHHBIX METO/IOB
BBIYUCIICHUSI ONPEICTICHHBIX HHTETPAJIOB,

- OCHOBHBIE TUIIBI OOBIKHOBEHHBIX MU (P (epeHIINaTbHBIX YPaBHEHUH 1
METOIBI MX PEIICHNS,

- OCHOBHBIE MTOHATHS TEOPUU BEPOSTHOCTEW U MaTeMaTUYECKONW CTATUCTUKH

Ymetb [] pemaTh 3329 MO U3y4aeMbIM TEOPETHUYECKH pa3zieliam;

[1 o0cyxnath criocoOs! 3ppekTuBHOrO pemeHus 1uddepeHnanTbHbIX
YpaBHEHHI U X CUCTEM; ONpeAesiTh 3()(HEeKTUBHOCTh pEIIeHUs 3a/1a4H,
MOJYYEHHOT'O C TIOMOIIBIO YHUCIIEHHBIX METO/IOB; Paclo3HaBaTh

3¢ deKTUBHBIE pE3yabTaThl 00PAOOTKH IKCIIEPUMEHTAIBHBIX JAHHBIX OT
Hedh(HEeKTUBHBIX




Bnaners

- MPAKTUYECKUMHU HABBIKAMU MCIIOJIb30BAaHUSI MATEMATUUECKUX MMOHATUN U
METOJIOB (M3y4aeMbIX pa3/ieJIOB MAaTEMATHKH) MIPU PEUICHUH TPUKIAIHBIX
3azay;

- HaBbIKaMU 00001IEHUS Pe3yNIbTaTOB PEIICHUS, PE3yJIbTaTOB 00pabOTKH
CTATUCTUYECKOT0 SKCIIEPUMEHTA

[TIK-1 crtocoOHOCTBIO K aHATM3Y B CHHTE3Y

3HaTh

- OCHOBHBIE MTOHATHS U METOJIbl MATEMATUUYECKOT0 aHAJIM3a: TEOPUU
MIPENIETIOB U HEMPEPBIBHBIX (PYHKUUH, U] PepeHnaIbHoro u
MHTETPaJIbHOT0 UCUUCICHHS (PYHKIUN OJJHON M HECKOJIBKUX MEPEMEHHBIX,
TEOpUH OOBIKHOBEHHBIX TU((epeHIINaTbHBIX YPaBHEHUH U CUCTEM
muddepeHIaIbHbIX YpaBHEHUH;

- OCHOBHbI€ MOHSATHUS U METO/bI TEOPHH BEPOSTHOCTEN M CTATUCTHUYECKOTO
aHaJIM3a pe3yJbTaTOB dKCIIEPUMEHTA

YMmeTn

- KOPPEKTHO BBIPAXKATh U apTyMEHTUPOBAHHO 00OCHOBHIBATH MOJIOXKEHHUS
MPEAMETHON 001acTH 3HAHUS U METOI0B MaTeMAaTHYECKOTO aHAIU3a JIJIst
MOCTAaHOBKU U PEIICHUS] KOHKPETHBIX MPUKIIAIHBIX 3a7a4

Bnanets

- HaBbIKaMM HCITIO0JIB30BaHUS JIOTHYECKHU BEPHO, ApTYMCHTHUPOBAHO U SAICHO
CTPOUTH YCTHYIO U TMCBMCHHYIO PEYb HAa PYCCKOM A3bIKE, TOTOBUTH U
PEAAKTUPOBATE TCXHUYCCKHUE TEKCTHI C MaTeMaTHUECCKOH CUMBOJIHUKOMN HJIH
(I)OpMyHaMI/I, HY6J'II/I‘IHO OpeACTaBIIATH COOCTBEHHbBIEC M M3BECTHEIC HAaYy4YHBIC
PE3YIbTAaThl, BECTU JUCKYCCHUMH,

- HaBbIKaMH1 M1 MCTOJHUKaMH O606H_ICHI/I$I PE3YJIbTAaTOB PCUICHUA,

BKCHepI/IMeHTaJIBHOﬁ JACATCIIBHOCTH

T1K-3 roTOBHOCTBIO

HCIIOJB30BATH (1)I/I3I/IKO-MaTeMaTI/I‘—IeCKI/II\/'I arrmapar ajid peucHud 3aaa4,

BO3HHKAKOIIKUX B XOJ€ HpO(I)CCCHOHaHBHOf/'I JACATCIBbHOCTHU

3HaThb

- OCHOBHBIE TT0JIOKEHUS TEOPUH MPEIETIOB U HEMPEPBIBHBIX (DYHKITHIA,

- OCHOBHBIE T€OpEeMbI TP PEepeHIInaTLHOIO U UHTETPAIbHOTO UCUNCIICHHS
(GyHKLUI 0HOM M HECKOJIBKUX MEPEMEHHBIX, METO b AU (depeHIInanbHOTo
MCYHCIIEHUS UCClIe]oBaHNs YyHKIIUH,

- OCHOBHBIE TUIIBI OOBIKHOBEHHBIX AU(PepeHIINaTbHBIX YPaBHEHUH U
METO/Ibl UX PELICHMUS,

- OCHOBHBIE ITOHATHUS TEOPUU BEPOSITHOCTEN M MATEMAaTUYECKON CTATUCTUKH

VYMeTh

MPUMEHSITh METO bl U PepeHIINATBHOTO UCUUCIICHUS [T UCCIIEI0BAHUS
GbyHKIMH OAHON U ABYX NMEPEMEHHBIX (B TOM YHCIIE HA SKCTPEMYM,
MOBE/ICHHUE HA TPaHUIle 00JaCTH 3a1aHUs U T.11.);

BBISIBIISIT, CTPOHUTH M PEIIaTh MAaTEMaTHIECKHE MOJIENIN MPUKIIAIHBIX 3a1a4;
00cyxm1aTh cmtocoObl 3(hPEKTUBHOTO pEIICHUS 3a/1a4, paclio3HaBaTh

3¢ deKTUBHBIE PE3yabTATHI OT HEAPPEKTHBHBIX

Bnanets

HABBIKAMU TIOCTPOCHUS U PEIICHUS MATEMATHUECKUX MOJIEICH MPUKITIaTHBIX
3azay;

criocobaMu OIICHUBAHMS 3HAYUMOCTH U MIPAKTHYECKON MPUTOTHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB




4. CTpyKTYypa, 00bEM M coepkaHue AUCHHILTUHBI (MOLYJ151)
OO0mas TpyJ0eMKOCTh JUCIUILIMHBI COCTaBiseT 12 3aueTHbIX eauHmil 432 akaj. 4yacoB, B TOM

YHUCJIC!

— KOHTaKTHas pabora — 36,8 akas. 4acos:
— aynuropHas — 30 akaJ. 9acos;

— BHeayauTopHas — 6,8 akaj. yacos

— caMocTosTeIbHas paboTa — 373,9 aka. 4acos;
— MMOATOTOBKA K 9k3aMeny — 17,4 akan. yaca
— MOATOTOBKA K 3auéTy — 3,9 akaj. yaca
dopma aTTecTaluu - SK3aMeH, 3a4eT

AynutopHas Es
KOHTaKTHas paboTa E = dopma TeKyLero
X B
B aKaJl. yacax 5] 1201 KOHTPOJIS
Pasnen/ Tema é ( A ) g N P Kon
3 © | caMOCTOSTENBHOM |  yCIIeBaeMOCTH U
JCIUTTIAHBI < e = . | xomnereHIUH
o & pabotbt IIPOMEKYTOYHOU
na6. |mpaxr. [ € .8
Jlex. : 1 2'€ arTecTallu
3aH. | 3aH. | QO &
1. BBeneHnue B MaTeMaTHYeCKHIA
aHaJM3
- IOJITOTOBKA K
MIPaKTHYECKOM
p Y IIposepka
SARATHIO, WHIUBHYaJIbHBIX
1.1 TIlpemen  ¢dyHKUUU - Boimosinenue PI'P 3aﬂagm71
OJTHOM MIEPEMEHHOM. Nel «IIpenen. i
HenpepbiBHOCTh  PYHKIIUH HenpepbiBHoCTb, | o) B TAIH 1o
PP YHKIIE bep | pemenmio PTP.  |OIK-4, [IK-1,
OJTHOM nepeMeHHoi.| 1 1 1 15 KommexcHbie
AynutopHas IK-3
KomruiekcHbie qucia. qHCITaY,
KOHTPOJIbHAs paboTa
Pemenne anredpandeckux - COCTaBJICHUE (AKP) Nol
ypaBHeHuH Haf noneM C. y4eOHO# KapTHI IO «l'Ipeﬂen_»
Teme (KpaTkas ’
(kp Samuta PI'P Ne 1.
CHCTeMaTH3aIHs
HM3YYEHHOT0).
Uroro no pazaeny 1 1 15
2. JuddepennnansHoe

WcUuciIeHue (GYHKIUH OJHOH

TIEPEeMEHHOMN




2.1 3amaum, NPUBOAAIINE K
MOHATHIO  TIPOU3BOAHOI.
Onpenenenue

HPOM3BOAHON (YHKIMH B
touke. [uddepenmuan, ero
TECOMETPUYECKUI  CMBICI

['eomeTpuueckuit u
MeXaHUYECKUH CMBICII
MIPOU3BOTHOM. [IpaBuna - IOATOTOBKA K
TG hepeHIpoOBaHUS u MPaKTUIECKOM Koncyxwrammm no
Ta6nnur; ﬁ OU3BOIHBIX P 3aHATUIO g pemenmio PI'P No3.
P ) ’ IMpoBepka PI'P Ne 3
Juddepennupopanue - Boinonuenue PI'P
«[IpomzBogHas
HESIBHO 3a/1aHHBIX, Ne 3,
BeiciuXx nopsiakos. | OTTK-4, TTIK-1,
HapaMeTPHYECKH 3aJaHHBIX 20 - COCTaBJICHUE
. . IIpunoxenus MK-3
(yHKIHH. y4eOHOH KapThI o
IIPOU3BOTHOM»,
Jlorapupmmaeckoe «[IpousBomHas,
yueOHas KapTa
nmuddepeHIMpoBaHue. -TIOATOTOBKA K
. (IpoexT) 1o Teme —
[MponsBoanbIe u KOHTPOJBHOH pa- sawmuTa
mudGepeHIranbl  BbICIIAX 6ote
MTOPS/IKOB. OCHOBHBIC
TEOpEeMBI
TG GepeHInaNTBHOTO
HCYHCIICHUS. Dopmyna
Teiinopa. IIpumenenue
MIPOU3BOTHBIX pu
BBIYHCIICHHN IIPEJIeTIOB.
ITpaBuino Jlonurans.
MOATOTOBKA K
MIPAKTHYECKOM
2.2 Hccnenosanue P Y
(QyHKUIMH ¢ [TOMOIIBIO SaHATHIO,
L[I/}Ifg)(be €HIIUAJIBHOT O ” BRITOMHCHHC
P W13 Nel Tposepka MJI3 Nel
HCYHCIICHYIS. IMpu3Haku
«IIpumenenue «IIpumenenue
3HAKOIIOCTOSHCTBA, . .
MIPOM3BOIHOM 1715 | TIPOM3BOAHOM JUIS
BO3pacTaHusi W YOBIBaHUS,
HCCIIC/IOBaHUS HCCIIC/IOBAHUS
BBIITYKJIOCTH U BOTHYTOCTH " . OIIK-4, TIK-1,
20 ($yHKIMH 1 1I0- GbyHKIMH 1
(QyHKIIMM Ha TPOMEXKYTKE. MK-3
. CTPOEHUS HO-CTPOCHUS
OKkcTpeMyMBl  (QYHKUIHUH.
rpadukoBy, rpaduKoB»,
Haxoxnenue N
- cocraBnenue | IIpoBepka yueOHOM
HaWMEHBIIETO u .
. y4eOHOH KapThI KapThI
HauOOJNBIIEro  3HAYCHUH
«[Ipon3BogHas
GyHKIMM HA 3aMKHYTOM
TIPU TTOCTPOSHUU
MPOMEXYTKE.
rpaduka
yHKIHNY
Uroro no pazaeny 40
3. HWurerpanbHOE HCYUCICHUE
(QyHKIMY OJJHOI TTepeMeHHOMN
MOATOTOBKA K
3.1 IMepBoobpa3nas A
IIPAKTHYECKOMY
byHKIHSL.
. 3aHATUIO,
Heomnpenenennsrii
WHTErpaj U ero OCHOBHEIC ~ BRITOJHCHHC
b N3 Ne2 «Heon- | - KOHCY/bTallUU 110
CBOIICTBA. Tabnuma N OIIK-4, TIK-1,
22 peneneHubli | pemenuro MJI3 Ne2,
HEOIpeIeICHHBIX IK-3
HHTETpa», - nposepka MJI3 Ne2
UHTETpajoB OT OCHOBHBIX
AJIEMEHTAPHBIX  (PYHKIUIA - COCTABIICHHC
) yueOHOI KapTh
OcCHOBHEIE METOJTBI
«MeTozasl
WHTETPUPOBAHUSL.

HUHTETPUPOBAHUA»




3.2 OrmpeneneHHbIH

HHTErpad. 3agava - IOATOTOBKA K
BBIYHCIICHHUS TUTOIIA N IIPAKTUYECKOMY
KPYBOJIMHEHHOW Tpamnennu 3aHSATHIO,
u Jpyrue 3a1a4H, - BBITOJIHEHHE
MPUBOJSALIME K TOHATHIO N3 Ne3 «Ormpe-
OIIPEAEIEHHOr0 UHTEerpaa. JICTICHHBII - KOHCYJIBTAIHHI 11O | e 4 e q
Dopmyna 26 uHTerpan u ero | pemenuto M3 Ne3, BN
N I1K-3
Hrrotona-JIeli6Huna. IpU-IOKEHUsD», |- npoBepka MJI3 Ne3
CBoiicTBa ONpENeIeHHOrO - COCTaBJICHUE
HHTErpaa. yueOHOI KapThI
CymiecTBoBaHuE «[Ipunoxenus
NepBOOOPA3HOM OIIPEIETIEHHOr0
HETpepbIBHOW  (DYHKIHH. UHTErpaja»
3amMeHa TMepeMeHHOW U
- MOATOTOBKA K
MIPAKTHYECKOMY
3aHSATUIO,
- BBIIOJIHEHHE | - KOHCYJIBTAllUH 110
N3 Ne3 «Ormipe- | pemennto MJ13 Ne3,
3.3 O60061eHHas JICTICHHBII - mpoBepka /I3
nepBooOpaszHas. UHTErpaj v ero Ne3,
WHTerpaibl oT pa3pbIBHBIX MPU-TIOKESHUSD), - MpoBepKa
o OIIK-4, TTIK-1,
¢ynxnuid. HecoOcTBeHHBIE 26,5 |- camocTosITeNnbHOE KOHCIIEKTa K-3
uHTEerpanbl.  AGcoiroTHAsA HU3Yy4YCHHE «CsoiicTBa
CXOJUMOCTb. [pu3Haku JUTEPATYPHI: HECOOCTBEHHBIX
CXOJUMOCTH KOHCIIEKT HHTETPajoB.
«CaolicTBa TTpuzHaku
HECOOCTBEHHBIX CXOJUMOCTH
HHTErpajoB.
IIpusnaxu
CXOIUMOCTH»
Wroro no pazneny 74,5
4. Dx3ameH
4.1 Dxsanen IoaroroBka k SK3aMeH OIIK-4, TIK-1,
JK3aMeHy IK-3
Uroro no pazneny
5. JuddepenunansHoe
HCYHCIICHUE (dhyHKUIMH
HECKOJIIbKHX IIepEMEHHBIX
- CAMOCTOATENBFHOE
U3y4eHue
JIUTEPATYpPHI 110
51 Onpenenenue TeMe: HalMcaHue
OCHOBHBIX TOHSITHH. KOHCIIEKTa
IIpexen W HempephIBHOCTH «OCHOBHBIE - MpoBEpKa
®HII. OcHOBHBIC CBOICTBA CBOICTBA KOHCIICKTa,
(hyHKIMHA, HEMPEPHIBHBIX B GbyHKIHH, -KOHCYJIbTHPOBAHHE
3aMKHYTOH obmactu. HENpepbIBHBIX B | 10 peuieHuto PI'P
YacTHble TNPOW3BOIHBIC H 253 3aMKHYTOH Nod, OIIK-4, TIK-1,
MIPOU3BOTHAS o ' obnacTmy. - - MpoBepKa IK-3
HaIlpaBJICHUIO. YacTtHble MOATrOTOBKA K BeIIoaHeHus PI'P
MPOU3BOIHBIC u TIPaKTUIECKOMY Ne4,
muddepeHIranbl  BBICIIAX 3aHATHIO, - MpOBEpKa y4eOHO
nopsaakoB. Ilonartue 00 - Bemonsenue PI'P|  kapter «OHID»
3KCTpEMyMax byHKUMN No4 «HactHble
MHOTHX TIEPEMEHHBIX. MIPOHU3BOTHBICY,
- COCTaBJIEHUE
y4eOHOH KapThI
«DHII».
Uroro no pazneny 25,3




6. I/IHTCFpaJ'ILHOC HUCYHUCIICHUEC
HCCKOJIBKHUX

byHKIII
nepeMeHHbIx (OHIT)

- IIOATOTOBKA K

MIPaKTHYECKOMY
3aHSATHUIO, -
CaMOCTOSITENbHOE
n3ydeHue
JTUTEPATYPHI:
6.1 JIBoiiHOW u TPOIMHOM KOHCIIEKT
. -IIpOBEpKa
WHTErpabl, OCHOBHBIC «CBoiicTBa
N N KOHCIIEKTa
CBOIICTBA. Caenenue JIBOMHBIX U N .
. «CBoiicTBa JBOMHBIX
KpaTHBIX ~HMHTETPAIOB K TPOWHBIX N
U TPOMHBIX
MTOBTOPHBIM. [Monspuas, HUHTETPaJIoB»
WTHHIPHYECKast u BEIITOJTHEHHE HHTETpaion,

P - posepka UJ13 | OTIK-4, TIK-1,
cheprueckas CHUCTEMBI 25 N3 Ne4 Nodk K-3
KOOpJAMHAT - BBIUMCICHHE «Kpatnslie v .

- IpOBepKa y4eOHOM
KpaTHBIX HHTETPANoB. UHTETpajby, <ADTLL
I'eomerpuueckue u - COCTaBJICHUE P
N «[Ipunoxenus
MEXaHUYIECKHE y4eOHOM KapThl KDATHALX
TIPUJIOKEHUS KpaTHBIX «[Ipunoxenus P
WHTETPajoB»
HHTErpajioB. KpaTHbBIX
WHTETPaJIoBy, -
COCTaBJICHUE
y4eOHOH KapThI
«[Ipunoxenus
KpaTHBIX
WHTErpajioB»
Uroro o pazaeny 25
7. OOBIKHOBEHHEBIC
i depeHIaTbHbIe YpaBHCHUS
oay)
- MOATOTOBKA K
MIPaKTHYECKOMY |- KOHCYNETHpOBaHHE
3aHSTHIO, o pe-menuto PI'P
- BbinosiHeHue PI'P Ne6
7.1 OOBIKHOBEHHBIC ?
Ne6 - IpoBepKa
muddepeHnnanbHbIe
«OO0bIkHOBeHHBIE | BBIMOMHEHUST PT'P
ypaBHEHHSI MepBOro OI1K-4, TIK-1,
20 1Y nepBoro Ne6,
nopsiaka.  OJ[Y  BwIciux MK-3
MOPSIIKAY, - 3ammmta PI'P Ne6,
TOPSJKOB, JOMYCKAIOIINE "
- COCTaBJICHUE |- MPOBEpKa y4eOHOI
MIOHIDKEHUE MTOPSIIKA. .
yueOHO# KapThl |KapThl «1Y mepBoro
«1Y mepBoro MOPSIIKA: TUIIBI U
TIOPSIIKA: THITBL M | METOJBI pETICHUS
METOJBI PELICHUS
- IOJTOTOBKA K
MPAKTHIECKOMY
3aHATHIO, KOHCY/JIbTHPOBAHUE
- BelnoniHenue PI'P o gmeHnlzo PIP
7.2 Jlunetineie N7 «JIHIY p No7
nmddepeHnanbHbIe BBICIINX TTOPSIIKOB . O_Bé a
ypaBHEHHS N-TO TIOPsJIKa. C MOCTOSTH-HBIMHU poBep
N BbinonHeHus PI'P
JIunerinoe OJITHOPOAHOE ko3 dpunmeHTamMmu
Ne7, OIIK-4, TIK-1,
ypaBHEHHE. OCP. 20 [ . Cucre-mp1 AVY», N
- IpoBepKa yueOHOM I1K-3
Omnpenenurens Bporckoro. - COCTaBJICHUE
o o kaptsl «JIHAY
Heonno-ponHoe nuneliHoe yueOHOI KapThl
aBHCHUE (JIHZY) «JIHAY BoIcmux BBICIIX TTOPA/KOB €
Z/[I;TOJ:[LI CIICHUS ’ TOPSIIKOB C TIO [TOCTOAHHEIMH
p p Koy urmenTamu:
CTOANHBIMI METO/IBI PETICHUS
k03 durmeHTaMmu p
: METOJIbI

peLeHusD




- IIOATOTOBKA K

MIPAKTHYECKOMY
3aHATUIO, - mpoBepKa
- Beinosinenue PI'P
7.3 Cucremsl 1Y mepBoro pemmonnenns PI'P | OITK-4, TIK-1,
5 Ne7 «JIHIY
fropszka BBICIINX TTOPSIIKOB N7, TIK-3
P - samura PIP No7.
C MOCTOSTHHBIMHU
ko3 durmenTamu
. Cucrems! [Y»
Wroro no pazneny 1 45
8. UncieHHbIE METOBI
- IOATOTOBKA K
MIPAKTHYECKOMY
3aHSATUIO,
- BBIIIOJIHEHHE
N3 Ne5 «Metozpl| - KOHCYIBTAIIUH 110
8.1 UYwucneHHoe pelieHue XOpI emeHnio M3 No5
! p pa P A3 N5 or1ic-4, k-1,
YpaBHEHUH. YucnenHoe 4/411 | 22 KacaTeJIbHbIX u 6, K-3
WHTErPUPOBAHUE. penieHus - mpoBepka UJ13 Ne
yYpaBHEHUI», 5ub
- BBIITOJTHEHHE
N3 Neb6
«HucnenHoe
WHTETPUPOBAHUE»
Uroro no pazaeny 4/41 | 22
9. Dk3ameH
IToaroroBka k OIIK-4, TIK-1,
9.1 Dx3amen A OK3aMeH
9K3aMEHY I1K-3
Hroro no pazneny
HToro 3a cemecTp 10/41 | 246,8 JK3aMEH
10. DneMeHTbI TEOPUH
BEpPOSTHOCTEN
10.1 OneMeHTbI
KOMOMHATOPHUKH. .
CrnyuaiiHbie COOBITHSL.
OCHOBHEIC TIOHSITHSI.
Aunrebpa COOBITHIA. - IOJITOTOBKA K
Knaccugeckoe, MIPaKTUIECKOMY
- KOHCYJIbTUPOBaHME
TEOMETPUUECKOE u 3aHSATHIO,
o pe-mexuto PI'P
CTaTUCTUYECKOE - Beinonsenue PI'P Ne§
OMpEIeIICHUS] BEPOSITHOCTH. Ne8 «Teopus - OI1K-4, TIK-1,
2 37 o - IpOBEpKa
AxcuomaTHka Teopuu BEpPOSTHOCTEW, MK-3
N BeimorHeHus: PI'P
BeposTHOCTeil.  TeopeMsl -IOJITOTOBKA K Neg
CIOXEHUS U HOXKEHUS. AKP Ne3 Ny
™ . - mpoBepka AKP Ne3
VYcioBHas ~ BEpOATHOCTD. «Cryuaiinble
dopmyna TOJIHOM COOBITHS

BeposiTHOCTH U (hopmyrna
baiieca. Cxema bepnymu,
npubmokeHus Jlammaca u

[Tyaccona




10.2 CrnyqaiiHbie
BENUYUHEIL. J[UCKpeTHBIE U
HEIPEPBIBHBIC ~ CITy4aifHbIC

BEJIUYUHEL. Pan|
pacrpeneneHus, QYHKIHS
pacrnpeneseH st u
[IJIOTHOCTb.
MaremaTtrieckoe

OXHJaHUC W JOucrepcusd,

HavyaJlbHbIC W [IEHTPAIbHBIE - KOHCYJIbTUPOBaHHE
- IOJITOTOBKA K
MOMEHTBI. W3BectHBIC o pemenuto PT'P
pacmpeneneHust M UX TPAKTHHICCKOMY Neg,
3aHSATHIO, OIIK-4, TIK-1,
YHUCIIOBbIE 2 2 44,1 - IpoBepKa
- Beinonuenue PI'P MK-3
XapaKTEPUCTUKH. BbIONHEHMS PI'P
No8 «Teopust
HopmanbsHoe . Ne§
pacmpe-nenenue.  3aKOHBI BeposTHOCTEH» 3amura PI'P Ne8
OONBIINX YHCE.
HepaBenctBo u Teopema
UeObiméBa. LlenTpasbHas
npeaenbHas Teopema.
MHoromepHsbIe CilydaiiHble
BEJINYUHEI. OyHKIUH
pacrpenesieHusi, CBOMCTBA.
Uucnossle
XapaKTEPUCTUKH.
Uroro no pazneny 4 4 81,1
11. DneMeHTHI MaTeMaTUYECKOM
CTaTUCTHKH
11.1 OcHOBHBIC TIOHATHS,
reHepaibHas - IOJrOTOBKA K
COBOKYITHOCTh M BBIOOpKA. IIPAKTUYECKOMY
CraTucTuyeckue  OLCHKH 3aHATHIO,
napameTpoB - BBITIOJIHCHHE
pacupezenenus. TodedHble W3 Ne8
W UHTEpBaIbHBIE OLICHKH. «Hucrnossie
JloBeputensHble XapaKTEePUCTUKH
WHTEPBAIbI JUTSL TreHepaTbHBIX
rnapa-MeTpoB HOPMaJBHOIO apameTpoBy,
pacnpenenenus. [Tonsarue o - BBIITOJTHEHHE
KpUTEPHSIX MIPOBEPKU N3 Ne9 - KOHCY/IHTAIHH TI0
CTaTUCTHYECKHX THUIIOTES. «[IpoBepka
Kputnueckas o0nacTs, cratnctuueckux |PSC o VIZI3 NoNe
YpOBEHb 3HAYUMOCTH, 2 221 | 46 TUIIOTE3Y, 89,10,
- nposepka U3
MOIIIHOCTb KpHUTEPHSL. - IOJITOTOBKA K NoNo8. 9 10
Kpurepuit corJiacHst MIPaKTHYECKOMY >
IMupcona nmns rumoTessl o 3aHATHIO,
HOPMaJIb-HOM - BBINIOJIHEHHE
pacnpeieneHun. N3 Nel0
OyHKIIMOHAIbHAS «BrrsicHeHnE
3aBHCUMOCTb M perpeccus. KOpPEJISILIOHHON
KpuBbie perpeccuu. 3aBUCHMOCTH
Br16opounsrit HU3MEPUMBIX
ko3 dunmeHT IPU3HAKOB
koppeisinuu. OnpenencHue reHepalbHOI
IapaMeTpPOB JMHEHHON COBOKYITHOCTH)
perpeccun METOJOM
Uroro o pazaeny 2 221 | 46
12. 3auer
IloaroroBka k
12.1 3ager 3auer
3a4ueTy
Hroro no pasgeny
Uroro 3a cemectp 6 6/21 1127,1 3a4ET
Hroro o aucrumnimHe 14 16/6U1 | 373,9 JK3aMEH, 3a4eT OIIK-4,ITK

1,ITK-3




5 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

1. TpagunuonHsle oOpa3zoBaTesbHble TexHOJOruu. OpraHusanus 00pa30BaTEIbHOIO
npouecca, NpeanojaracT NpsAMYH0 TPaHCISLMIO 3HAHUKW OT MpenojaBaTeNss K CTYAEHTY
(IpenMyIIECTBEHHO Ha OCHOBE OOBSCHUTEIHHO-WJUTIOCTPATUBHBIX METOIOB OOYyYCHHS).
VY4yeOHast AeATeNbHOCTh CTYJIEHTa HO-CUT B TaKUX YCJIOBHUSAX, KaK MPaBHIO, PENPOAYKTHUBHBIN
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

- uHboOpMalMOHHAs JIeKIMS — TIOCJIEIOBaTeIbHOE M3JIOKEHHE MaTepuaja B
JUCLUTUTMHAPHOM JIOTHKE, OCYILECTBIIIEMOE PEUMYIIIECTBEHHO BepOaIbHBIMU CPEACTBAMH.

- IPaKTUYECKOE 3aHITHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUIN U HaBBIKOB IO
MIPENTIOKEHHOMY aITOPUTMY.

2. Texuomorunm mnpoekTHOro oOydeHus. OOpa30BaTEIBHBIM MPOIECC TOCTPOSH B
COOTBETCTBUHM C AJITOPUTMOM IIO3TAITHOI'O PELICHHsS MPOOJEMHON 3aJaydl WM BBIOJIHEHUS
yueOHoro 3aianus. [IpoekT npeamnonaaraer COBMECTHYIO y4eOHO-TI03HABATEIbHYIO JEATEIbHOCTh
TPYIIIBl CTYJCHTOB, HANIPABICHHYIO Ha BBIPAOOTKY KOHIEMIMY, YCTAHOBJICHUE IieNiel 1 3a1ad,
(GOpMYIMPOBKY OKUAAEMBIX PE3YJIbTaTOB, OIpPEIEICHUE NPUHLIMIOB M METOAMK PpEIICHUs
MOCTABJICHHBIX 3aJlay, IUIAHUPOBAHHWE XO-Ia pPaOOThI, MOMCK JOCTYMHBIX WU ONTUMAJbHBIX
peCypcoB, MO3TANHYI pPEATM3aLMI0 IUlaHA padOThl, MPE3CHTALUIO0 PE3YJbTaTOB PalbOThI, UX
ocMbIcieHne U peduiekcuto. I[lpumensercss B OCHOBHOM IS IEpexoa KOMIETEHIIMH Ha YPOBEHb
BIIAJICHHUS.

OCHOBHBIE TUITBI TPUMEHSAEMBIX HAMU B 00Pa30BaTEIIbHON JIEATEIIbHOCTH IPOCKTOB:

HccnenoBaTenbCKuil NMPOEKT — CTPyKTypa MNpUOMKeHa K (opmary Hay4dHOro
UCCIIEIOBAHUS  (JI0KA3aTENbCTBO AKTYyaJbHOCTH TEMBbI, OMNpEJeNIeHHe HaydHOW MNpoOIIeMBl,
npeamera U o0bEKTa MCCIENOBaHMA, LeNed W 3ajady, METOAOB, MCTOYHUKOB, BBIJIBHKEHUE
TUIOTE3bl, 0000IICHNE Pe3yIbTaTOB, BBHIBOJBI, 000O3HAYEHHWE HOBBIX NpoOiem). Pezympratom
ABJIsieTCs yueOHas KapTa 110 MOYJIr0 Hallel 00pa3oBaTeIbHOM IPOrpaMMBl.

TBOpYECKMI MPOEKT, NPEANOJATAlOIMA B OTIWYME OT MPEIbIAYIIET0, KOHEYHBII
IPOAYKT B CIECAYIOIIMX BApUAHTaX — ra3eTa K MCTOPUYECKH 3HAYUMOMY «MATEMAaTUYECKOMY»
coObITHIO (TIpa3aHuK yncna «[In» u T.11.); «MaTeMaTHYecKas» OTKPBITKA (CBOETO pojaa yueOHas
KapTa, TOJbKO HEPOPMAIILHO, KpaCOYHO 0(OpMIIEHHAsI; BUAECOPOJIUK «S1 Haydy Bac pemars ... » 1
T.IL.

NupopMallMOHHBIH HPOEKT — Yy4eOHO-IIO3HABaTEeNbHAsA JAEATEIbHOCTh C  SIPKO
BBIPKEHHOH YBPUCTHUECKON HAIPaBIEHHOCTHIO (TIOMCK, 0TOOP ¥ CUCTEMaTH3aIMsI HHPOpMaLuu
0 KaKOM-TO OOBEKTE, 03HAKOMJICHHE YYaCTHUKOB MPOEKTa ¢ 3TOH MH(popmaiueil, ee aHanu3 u
0000111eH1E 1, HAKOHEI], TPE3EHTAIHS 110 TPAKTUIECKOMY MPHIIOKEHHIO).

4. 'uopMalimoOHHO-KOMMYHHUKAIITMOHHBIE 00pa30BaTelIbHbIEe TEXHOIOIUU. Opranu3anus
00pa30BaTeJIbHOTO IpolEecca C NMPUMEHEHHUEM CIELHATIU3UPOBAHHBIX IMPOTPaAMMHBIX Cpea U
TEXHUYECKHUX CpeACTB paboThl ¢ HHpopManueid (MHPOPMALMOHHYIO CpeLy YHHUBEpCUTETa
MOOYC MOODLE).

6 YueOHO-MeTOAMYECKOE 00eciedeHHEe CAMOCTOATEILHON PadoThl 00yYaroUIuXCst
[IpencraBieHo B mpusoxeHuu 1.

7 OueHOYHBbIE CPeACTBA s POBeAeHUS IPOMEKYTOUHOMH aTTecTAlMH
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOIMYeCKOE H HH(POPMALIMOHHOE 00ecTieueHrue TUCIUIITTHHBI (MOTYJIs1)

a) OcHoBHas iuTEpaTypa:

1. IllunaueB B. C. Bpicmas matematuka: y4eOHuk / B.C. IlumageB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-16-101787-6. - Tekcr:
aneKTpoHHbIN. - URL:



https://new.znanium.com/catalog/product/990716. (nata ooparenus: 06.10.2020). — Pesxxum
JOCTyTIA: ISl aBTOPU3. TOJIb30BaTENEH.

Matematuka: yue0. mocobue / FO.M. [lanunos, JI.H. XKypGenko, I'.A. Hukonosa, H.B.
HuxonoBa, C.H. HypumeBa ; mon pen. JIL.H. Xyp6enko, I'.A. HukoHoBoii. — Mockga:
NHO®PA-M, 2019.— 496 c.— (Boiciee oOpa3oBanue: bakanaspuar). - ISBN
978-5-16-102130-9. - TexkcT: AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799. (mata o6pamenwus: 06.10.2020). — Pexum
JOCTYTIA: ISl aBTOPU3. MOJIb30BATENEH.

0) lonoJiIHUTeILHAS JINTEpATypa:

1. Teopwus BeposITHOCTEH W MaTeMaTHuYeCcKas CTaTUCTUKA: YdeOHoe mocodue / buprokosa

JLT., bobpuk I'.1., MatBees B.I., - 2-e uzn. - Mocksa: HUL[ UHOPA-M, 2017. - 289

c. (Bwicmee oOpaszoBanme: bakamaBpuat) ISBN 978-5-16-011793-5. - Tekcr:

anexTpoHHbIit. - URL: https://new.znanium.com/catalog/product/37089

(mata oopammenwus: 06.10.2020). — Pesxum g0cTyma: 1jist aBTOPHU3. TOIH30BATEIICH.

2. Maremartuka B mpuMepax H 3amadax: y4e0. mocobwe / O.M. [lerrsipeBa, JI.H.
XKypo6enxko, I'.A. Hukonosa, H.B. Hukonora, C.H. Hypuesa. — Mocksa: UHOPA-M, 2019. —
372 c¢. — (Bwicmiee o6bpaszoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anektpounbii. — URL: https://new.znanium.com/catalog/product/989802

(mata obpamienus: 06.10.2020). — Pexum gocTyma: s aBTOPH3. TOJIh30BaTEIEH.

3. ®uxTtenrobil, [.M. OCHOBBI MaTEMAaTHYECKOT0 aHau3a: yueOHUK: B 2 yacTsx / [.M.
®duxrtenronsll. — 11-e u3a., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — Tekct : 351eKTpoHHBIH // DIeKTpOHHO-OMOIMOTEUHAs
cucrema «Jlanpy : [caiiT]. — URL.: https://e.lanbook.com/book/112051

(mata obpamienust: 06.10.2020). — Pexum gocTyma: 1j1sl aBTOPH3. TOJIb30BaTEIICH.

4. ®uxrerrobil, .M. OCHOBBI MaTEeMaTHYECKOTO aHak3a: yueOHHK: B 2 yacTsx / .M.
®uxrtenronbi. — 10-e m3a., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacte 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekct: 37€KTPOHHBIH // DIeKTpOHHO-OUOIHOTEUHAS
cucrema «Jlanby : [caiiT]. — URL: https://e.lanbook.com/book/115730

(mata oopamienus: 06.10.2020). — Pexxum qocTyma: 1jist aBTOPH3. MOJIb30BATEIICH.

5. [llunaues B. C. 3agaunuk 1o BeIciici maremaTrke: y4ue6. mocooue / B.C. Illumnayes.
— 10-e u3n., crepeorun. — Mocksa: UH®PA-M, 2020. — 304 c. — (Bsiciiee o6pa3oBanue). -
ISBN 978-5-16-101831-6. - TexcrT: AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/1042456

- (mara oopamenwus: 06.10.2020). — Pesxum gocTymna: 1Jist aBTOPHU3. MOJIb30BATEICH

B) MeTonnueckue ykazaHus:

1. I'paueBa, JI.A. OnpeneneHHbI HHTETPA: METOANYECKHE YKA3aHUS JUIS CTYyJIEHTOB —
Marnutoropck: 'OY BIIO «MI'TY um. I'.1. HocoBay, 2010 — 12 c.

2. I'pauesa, JI.A. DneMeHTHI IMHEHHOM anreOppl, BEKTOPHOI anreOphl M aHATUTUYECKOM
reomeTpun: YueobHoe mocooue. - Marautoropck: 'OY BIIO «MI'TY um. I'.1. HocoBay, 2010 —
63 c.

3. Makcumenko, M. A. CoObiTust 1 BeposiTHOCTB. YacTh 2: MeToa. yka3. - MarHuToropck:
I'OVY BIIO «MI'TY um. I''1. Hocosa», 2010. — 25 c.

4. Mastuenxo, E.I1. [IpousBoanas u nuddepeniman pyHknuu. [Ipaktukym.-
Marnuroropck: 'OV BIIO «MI'TVY um. I''1. Hocosa», 2010. — 38 c.

5. Masiuenko E.I1. MccnenoBanue ¢yHKIuid U moctpoeHue rpadukos. [Ipaktukym. —
Maruuroropck: 'OY BIIO «MI'TY um. I''M. Hocosay», 2011. — 20 c.

r) [Iporpammuoe odecnneuenne u UHTepHeT-pecypceni:


https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/37089
https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://new.znanium.com/catalog/product/1042456

IIporpamMmHoe o0ecrieueHue

HaumenoBanue .
oo Ne norosopa CpoKk JieHCTBHS JINTICH3UH

MS Windows 7
Professional(ms |/[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 20071, 135 o1 17.09.2007 Gecepouo
Professional
7Zip CBOOOIHO PACIPOCTPAHIEMOE OeccpoyHO
Adobe Reader CBOOOIHO PACIIPOCTPAHIEMOE 0eCcCpoUHO
FAR Manager CBOOOJIHO PACIIPOCTPAHICMOE 0eCCPOUHO

Hpoc[)eccuonanbnble 0a3bl JAHHbIX U HH(l)OpMaIIHOHHI)Ie CIIPaBOYHbIEC CUCTECMbI

HasBaHue kypca

CchUIKa

DnekTpoHHass 0a3a TMEPUOAMYECKUX HW3IaHHUM
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

[MTouckosas cuctema Axagemus Google (Google
Scholar)

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

NudpopmanmonHas cucrema - EnnHoe OKHO
JlocTyna K MHQOpMaIllMOHHBIM pecypcam

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

HammonansHnas
nH()OpMAITMOHHO-aHATTUTHYECKAss ~ CHUCTEMa
Pocculickuii HHAEKC HAay4YHOTO IIMTHPOBAHUS

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

denepanbHOE TOCYJAPCTBEHHOE  OIOHKETHOE

yUpexKICHHE «DenepanbHblit unctutyt|URL: http://www1.fips.ru/
HDOMBIH_IJ'IGHHOI\/'I COOCTBEHHOCTH)

P i r .

K(;i‘;ﬁgﬁﬁaﬂ OCyAapcTBeHHas  OnOnmMoTeKa https://www.rsl.ru/ru/4readers/catalogues/

DnekTpoHHbIe pecypcbl oubmmoreku MI'TY M.
I".1. HocoBa

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

VYHuBepcuTeTCKas WHGPOpPMAIMOHHAs CHUCTEMa
POCCHA

https://uisrussia.msu.ru

MexayHapoaHas edepatuBHas u
AYHApOLL pedep http://scopus.com
IIOJJHOTCKCTOBAsI  CIIpaBOYHAasi Oasza JaHHBIX
Me;xnyHapoleaﬂ HAaYKOMCTPpUYICCKAA

pedepaTHBHAS U MOJHOTEKCTOBas 0a3a JaHHBIX
Hay4yHbIx u3ganui «Web of sciencey

http://webofscience.com

MexnayHnaponnas pedeparuBHas 0a3a JaHHBIX 110
YHCTOM M pHKJIagHoi Matemarrke ZOMATH

http://zbmath.org/

9 MaTepuaJibHO-TeXHHYECKOe o0ecredeHue U CHHIIUHBI (MOTYJIs1)

MaTepI/IaHBHO'TCXHI/I‘leCKOC obecrneueHue JUCHHMITIINHBI BKIIFOYACT:




YdeOHble ayAUTOpPUM [ TPOBENCHUS 3aHATHH JeKIuoHHoro Tuma. Jlocka,
MYJIETUMEUIHBIE CPEICTBA XPaHEHUS, TIepeIavuy ¥ TIPE/ICTaBICHIS HHPOPMAITHH.

Y4eOHble ayAuTOpUM [UJIsl TPOBEACHHUS TMPAKTUYECKUX 3aHATUH, TPYIIOBBIX U
MHAMBUAYAIbHBIX KOHCYJIbTAllUi, TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTtectauuu. /{ocka,
MYJIbTUMEIUIHBIA TPOEKTOp, dKpaH, Kommiekc MeTonudeckux pa3padoTok (pa3gaTovHOTo
MaTepualia ¥ METOJNYECKUX yKa3aHWi) U\WJIH KOMIUIEKC TECTOBBIX 3aJaHUi IS MOATOTOBKH U
MIPOBEICHUS POMEKYTOUYHBIX U PYOESKHBIX KOHTPOJIEH.

[TomereHus: 11 caMOCTOSTENBHOM paboThl ydammxcs. [lepcoHanbHbIe KOMITBIOTEPHI C
naketoMm  MSOffice, Bbixomom B HWHTepHET © ¢  JOCTYIIOM B  3JEKTPOHHYIO
“H(pOPMAITMOHHO-00Pa30BaATEIBHYIO CPEY YHHBEPCHUTETA.

[Tomemenne st XpaHeHHs U NPOYUIAKTHYECKOTO OOCTYKMBAaHUS  Y4eOHOTO
obopynoBanus. Illkadger mns xpaHeHus yd4eOHO-METOMMUYECKOW JMTOKYMEHTalluH, Y4eOHOTO
000DVIOBaHUS U VIEOHO-HATIISLTHBIX TTOCOOUH.



IIpunoxenue 1
Y4yebHO-MeTOIMUYECKOE 0OecTieueHHe CAMOCTOATEIbHONH PadoThl 00yYaKOIIUXCS
[lo nucuunnmae «MareMaTuka» NpPeIyCMOTPEHAa BHEAYyIUTOpPHAs CaMOCTOsTEIbHAs padbora
o0ydJaronuxcsi, KoTopas mpemnoiaracT pereHue KOHTPOIbHBIX PadoT.

Ilpumepnuie sapuanmul Konmponwvhovix pavom (KP):
KP Nel «/InpdepennuaibHoe U HHTErpaiabHoe ncuuciaenue ®OID»
1. BsruucnuTe npeaes.

lim 1+4x—x* . 3x-arcsin 2x lim M

a) wa+3x2+2x4;6) %0 COS X —CO0S” X ; ) X3 x—-3
2. HaiiguTe nepByro NPOU3BOAHYIO OT (DYHKIIHIA:

. 2
{X— 1-25t7, x> —3x+2
)

y =arccosBt+7, ) y = X-COSSX’ 5) Y= 7oy g 2 109:X+3
3
by V=5 I _ 2arctg(4x? + 3x)
y= 2x—17

3. CocraBpTe ypaBHEHHE KacaTeJIbHOM K KpHUBOM: x*~4 p Touke 0 = -1.
Hapucyiite kacaTeapHyI0 U KPUBYIO.

4. BsluncinuTe HEONPEAEICHHBIE HHTETPAJIBI

3 - 5X 3

dx

I j(1+tg23x)dx; 2 Im ; 3)J'arcsin5xdx; 8 jlnxxdx-

5. Beruncnure OIPCACIICHHBIC NHTCI'PAJIbl

1 2 4,5
(1—sin 2x)* dx | *_dx J‘?’X;ldx
1) 0 ;20 g vl
6. Haiigure tmutomaan Guryp, orpaHUUEHHBIX JTHHUSMHU. B 3anaye (0) Mpu MOCTPOCHUU JTUHUU
BOCIIOJIb3YHTECh TaOmuLell Ba)KHEMIIMX KPUBBIX B MOJSIPHON CUCTEME KOOPJIMHAT:

— _7= 2 _
2) xy—6 X+y-7 O, 5) P =2¢0s2¢p
7. BBI‘II/ICJ'II/ITB HeCO6CTBeHHbI W UHTETpAJl UJIIN YCTAHOBUTH €I'0 PACXOAUMOCTh:

4
) !x:”e‘X dx. Jz.s\/i

Oty |y

KP Ne2 «I[u(])(bepenunanbﬂoe U uHTerpasbHoe ucuuciaenue OHIIL. Iunddepenunanbubie
YPaBHEHHU D)
1.  Haiitu u MOCTPOUTH 00macTh onpeeNeHus byHKIIUU

z=In(4—-x*—y?)—arcsin(2-y).

2. Halinute dYacTHBIE TPOM3BOJHBIC TIEPBOTO MOPSIKA (DYHKIUU:
. X+
z=3xy> —sin(x* +Y) Y

3. Hammcarts YpaBHCHHEC KacaTeJIbHOM IIJIOCKOCTH u HOpMaJin K TIOBEPXHOCTHU

2=49-x —y* B TOUKE M(]‘;Z;Z).
2y
jdy_[(Zx +y)dx

4. BpluyucauTh NOBTOPHBIN HHTETpan —2 ©



5. H3MeHUTH MOPAAOK HHTCTPUPOBAHUS B HBOﬁHOM HHTCTpaJic:

II?;;dxdy

6. BeruuciuTh IBOIMHOM MHTETpanm D , rae D — obnacte, orpaHnyeHHas TUHUSIMU

y:i, y=X X=4.
X
y r=1 r=2cosg
7. BpumcnuTh 1womaab (QUrypsl, OTPAaHUYEHHOW OKPYKHOCTSIMHU (BHE
okpyxHoctn I=1),

y=6X u X+y-7=0

o

Bbruucnuts miaonas GUrypsl, orpaHU4eHHON JINHUSAMU
Boruncnuth 00bE€M T€1a, OTPAaHUUYEHHOTO IOBEPXHOCTIIMU

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

©

10. Haiitu cTaTM4eCKHME MOMEHTHI OTHOCHUTCIBHO KOOPAWHATHBIX oceit IIJIaCTUHKH,

— y2 ( >
OTpPaHMYEHHOW mapaboon y=Xx y= 0) , IIpsMOH x=9, eciu MJIOTHOCTbH
pacnpeneneHns MacChl B KAKIOW TOUKE paBHA OPAMHATE 3TOM TOYKH.

. I . ( - ) .
11. Haiiaure MmomeHTbl uHepuuu <’ Y OIHOPOIHOM IIACTHHKH o , OTPaHUYCHHOU
. y=2-05x
oCiaAMHU KOOpI[I/IHaT %1 pr[MOI/I .

12. Peunth auddepeHuanpHpie ypaBHEHUsI IEPBOil CTECHN
A) xy' —4y —x2Jy =0.

z
B)ysinx=ylny, y(2)=e
B)Myz—ndx+yaz—bdy:0

13. Pemiuth sMHEiHBIE HeogHOpOAHBIE auddepeHInanIbHOoe YpaBHEHHE C TOCTOSHHBIMHU
kod(purmeHnTaMu

a)y" —3y' +2y=(4x+9)e* 6) y"+4y"+8y = (X+2)cos3x

14. Pemmth ogHOPOAHYIO cHCTEMY MU PEepeHIIMATBHBIX YPaBHEHUN
x'=6x—y,
Vv =x+4y.

KP Ne3 «Teopusi BeposiTHOCTEI»

1. TIpousBoauTcsi 5 BBICTPENIOB MO pe3epByapy C FOPIOYUM, MPHUUEM pe3epByap Mocie
MEPBOTO MOMNaJaHusi B HETO BOCIUIAMEHSIETCS, a TIO0CJIe BTOPOro MOMaJlaHus B HETO —
B3pbIBaeTcs. BeposTHOCTh momananus B pe3epByap Mpu KakaoM BbicTpene paBHa 0,3.
HaiiTu BeposiTHOCTB TOTO, YTO pe3epByap OYAET MOJ0AKEH, HO HE B3OPBETCA.

2. B cembe Tpoe meteil: 2 ManpuMKka U JeBodYka. Jletn urparoT Ha KyxHe. BeposTHOCTB
TOTO, YTO MAaJIbYUKH Pa300bIOT MOCYyAy COOTBeTCTBeHHO paBHa 0,7 u 0,8, a s
neBouku — 0,4, HaiiTi BEpOSATHOCTB TOTO, UTO TIOCcya OyaeT pa3ouTa.

3. Camra momamaeT B MHIIEHb MPU OJHOM BEICTpeJie ¢ BeposTHOCThIO 0,8, Mama — ¢
BeposTHOCTBIO 0,7, a [Tama — ¢ BepositHocThIO 0,75. Cata BeicTpenun 2 pa3a, Maia —
3 pasa, Ilama — 1 pa3, mocie 4ero B MUIICHH OBLJIO OOHAPY)KEHO OJHO OTBEPCTHE.
KaxoBa BepOsITHOCTh TOTO, UTO B MUILIEHB ToMNaaa Mara?

4. Pa3pelB CBSI3W TPOMCXOJMT B OJHOM U3 3BCHBCB TEICPOHHOTO KaOells.
MoHTép mocneaoBaTeIbHO MPOBEPSET 3BEHbs, OOHAPYKMBAasi MECTO pa3phIBa.



CoctaBUTh  psiA  paclpelelieHdss 4ucia  OOCIIeIOBAaHHBIX  3BEHBEB,  €CIH
BEPOSITHOCTh PAa3pblBa I KaXJOro 3BE€HA IIOCTOSHHA M paBHA p.
5. 3aman psAn pacnpesieNieHHss JMCKPETHOM CiydyalHOW BeJWYMHBI X.
X1 2 3 4 5 6
p 1003/015]0,20 0,35 |0,15 |?
[locTponTh MHOTOYroJdbHHUK pactpeneneHus. Omnpenenuts (QyHKIHIO pacrpenesneHust |

noctpouth €€ rpaduk. BBMUUCINTE MaTeMaTHYECKOE OXHUIaHHE My | JUCTIEPCHUIO
DIX] , cpenHee KBaJIpaTHYECKOE OTKIJIOHCHHE % u BEPOSATHOCTH
P(m, —o, <X <m, +0,).
6. 3amana QyHKOUS pacupeleieHus CIydalHOW BeTWYHHBI X
0, X <3,

F(x)= %(—x3 +12%x* —45x +54), 3<x<5,

1, X >b.

Haitftu mmoTtHOoCcTh pacnpenenenus. Iloctpouts rpadukn QyHKIMHM ¥ IUIOTHOCTH
pacupeneneHusd. BplUMCINT, MaTEeMaTHYECKOE OXUIAHWE, JHCIHEPCHIO M BEPOSTHOCTH
P(X €(0,4)).

7. B Tabmume  mpuBeA€H  3aKOH  PACIpPENENICHUS  BEPOSTHOCTEH  CHUCTEMBI

ciaydaiHeix BenmuuH (X, V)

X
v L -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
Haiitn: xoadduiment «a»; MareMaTHYeCKHe OXKUIaHUA x> My ;  JAUCHEPCHH

r
¥, ko3¢ dumueHt xoppemsuuu Y

Ilpumepnuie 3a0anun 0na no02omoexku K mecmuposanuiro no « duciennvim memooamy
«Memoo xopo u KacamenbHbIX peuieHus ypagHeHuiL)

O3HakoMbTECh C METOJAMH TIOJIOBUHHOTO JICJIGHUA M XOpA M KacaTelIbHBIX pEIICHUs

TPAHCIIEHJEHTHBIX YpaBHEHUH. PemnTe ypaBHeHHE 3TUMU METO1aMu ¢ TTorpemHocTbio €=0,001.

—X 2
e =2-X
«YHucnennoe unmezpuposanue»

Beraucnuts o ¢popmysie npsiMoyroiabHUKOB, CUMIICOHA | Tpamnenuii uarerpain. Haiitu 3Hauenue

IOTPCHIHOCTHU IMOJYYCHHOI'O PE3yJibTaTa:
4 9

Ixzdx, n =10; I,/6x—5 dx, n=8.

A) ° b) 1




IIpunoxenue 2

OueHoYHBIE Cpe/ICTBA /15 NPOBeIeHUs] IPOMEKYTOUHOM aTTecTAlMU
a) Ilnanupyemble pe3yabTaTbl 00y4eHHS] M OLEHOYHbIE CpeACTBa /s TPpPOBedeHHUSs

NMPOMEKYTOYHOI aTTecTaluu:
C TYPHBIN

TPYKTYD [Inanupyemblie
3JIEMEHT OneHouHbIE CpeCcTBa

pe3ynbTaThl 00y4YeHUs

KOMIIETEHIINH
OIIK-4 — roTOBHOCTH COYETATh TEOPHIO U MPAKTHKY /ISl pellIeHUs1 HHKEHEPHBIX 3a71a4
3HaTh - OCHOBHBIE MOJOKe- | TeopeTuueckune BONpPoOCHI IJI5 IK3aMeHAa

HUSl TEOPUH MPEIEIOB
171 HETPEPBIBHBIX
byHknuii,  rpaduku
OCHOBHBIX
AIEMEHTaPHBIX
byHKINN u 170'¢
CBOMCTBA, OCHOBEI
YHUCJIEHHOTO PpEIICHUS
TPAHCICHICHTHBIX
ypaBHEHUH,

- OCHOBHBIE TEOPEMBI
nuddepeHmaIbHOT0
U HHTETPaJIbHOIO HC-
quCcIeHUsT  QYHKIHUHA
OJIHOM M HECKOJBKHX
MEPEMEHHBIX, METOJIbI
TG hepeHnanTbHOTo
UCYHCIICHUS
UCCIIC/IOBAaHHS
GyHKIHH, OCHOBBI
YHUCJICHHBIX METOJIOB
BBIUMCIICHHUS
OIIpEeIeIIeHHBIX
HMHTETPAJIOB,

- OCHOBHBIC
OOBIKHOBEHHBIX
nmuddepeHITaTBHBIX
YpaBHEHUH U METOJIbI
WX pPEIICHUS,

- OCHOBHBIC TOHATHUS
TEOPUH BEPOSITHOCTEU
U MaTeMaTU4eCcKOU
CTaTUCTHKH

THUIIbI

1.

10.

11.

12.

13.

14.

15.

16.

17.
18.

19

20.

@Oynkiust. Crocoos! 3aganust. O0IacTh onpeaeaeHus.
OcHoBHbIE 3J€MEHTapHble (YHKIUH, WX CBOMHCTBA,
rpauku.

[lpenen ¢ynkuuum B Touke. Ilpemen ¢yHkouu B
O6eckoHeqHocTH. OTHOCTOPOHHUE MPEEIIBL.
beckoneuHo maiible U 6eCKOHEYHO OoJblIMe (QYHKIIHH,
CBsI3b MeXay HUMU. CBoiicTBa OECKOHEYHO MaJbIX

GbyHKIMIA.

Teopemsl 0 npenenax. PackpsiTue
HEOIPEICIEHHOCTEM.

3ameyartesbHbIe MPeIeIbl.

CpaBHeHHe OECKOHEYHO MaJIbIX GbyHKIMA.
DOKBHUBaJICHTHbIE OECKOHEYHO Majble (QYHKIUH U
OCHOBHbIE TeopeMbl O Hux. [IpuMeHeHue K

BBIUYHCIICHUIO TIPEIENIOB.

HenpepbiBHOCTH (yHKIIMU B TOUKe. TOUKM pa3pbiBa U
UX KJaccu(uKanus.

OCHOBHBIE TEOPEMBl O HENPEPHIBHBIX (QYHKIUSIX.
CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA OTPE3KE.
[lpousBogHast ¢yHKUMH, €€ TIeOMETPUYECKHA U
(bu3N4YeCKUl CMBICIL.

VYpaBHeHUs KacaTebHOM W HOpMaldud K KPHUBOM.
HuddepenmmpyemMocTs PyHKIIUN B TOUKE.
[lpousBogHast CyMMBI, pPa3HOCTH, IPOU3BEIEHUS,
gacTHOro (QyHkmmid. [Ipom3BogHas CIOXKHOW U
o0paTHOM (YHKIIHIA.

JuddepennrpoBanne HESIBHBIX W MapaMETPUUECKU
3aJJaHHbIX GyHKIHH. Jlorapugpmuueckoe
Qg depeHIpoBaHue.

[Tpou3BoHBIE BBICIIUX MTOPSIKOB.

Huddepennman dynkinun. ['eoMeTpUIecKHii CMBICI
muddepeHmana. OcHoBHbIE TEOPEMBI 0
nuddepeHimanax.

[lpumenenne auddepeHnmana K NPUOIMKEHHBIM
BBIYUCIICHUSIM.

OcHoBHbIE TEOPEMBI auddepeHnrnanbHOro
ncuucinenus: Poms, Jlarpanka n Komm.

IIpaBuno Jlonurans.

VYcinoBuss MOHOTOHHOCTH (YHKIMH. OKCTPEMyMBI
¢ynkuuii. HeoOGxomauMoe M JOCTaTOYHOE YCIOBUS

IKCTpeMyMa (yHKIIHH.

. HanGoiplliee 1 HauMeHbIIIEE 3HAYCHUS (I)YHKL[I/II/I Ha

OTpe3Ke.
Beimykinocts rpaduka ¢ysxmmu. Touku mneperub6a.




CrpykTypHBII
JJIEMEHT

KOMIICTCHIIMU

[Inanupyemblie
pe3ynbTaThl 00y4YeHUs

OneHouHble cpescTBa

21.
22.

23.
24,
25.
26.
217.
28.

29.

30.
3L

32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.
47,

HeoOxonumMoe ¥ A0CTaTOYHOE YCIOBUS — TOYEK
neperuoa.

AcuMnToTsl rpaduka QyHKITUH.

IlepBooOpasnas. HeompeneneHHblii UHTErpai U €ro
cBoiicTBa. TabnuIa OCHOBHBIX HHTETPAJIOB.
OcHOBHBIE ~ METOABI  MHTETPUPOBAHMS:  3aMEHa
MEPEMEHHON ¥ HHTETPUPOBAHUE 110 YACTSM.
WuTerpupoBanue palMoHaIbHBIX ()YHKIIHUH.
HNuTerpupoBanre TPUTOHOMETPUICCKUX (QYHKITUH.
WuTerpupoBanue UppaMoOHANIBHBIX (YHKIUI.
OnpenenieHHbIN MHTErpai KaK Mpeaesa MHTErpalibHON
CYMMBI, €r0 CBOWCTBA.

®dopmyna Herotona — JleiiOunira. OCHOBHBIE CBOMCTBA
OIIpEEIIEHHOT0 UHTErpaJa.

Bbluncnenue onpeneneHHOro MHTerpaiga (3aMeHa
[IEPEMEHHOM,  MHTEIPUPOBAHME IO  YaCTAM).
WHTerpupoBaHue 4YeTHBIX M HEYETHBIX (YHKUUH B
CUMMETPUYHBIX Npejeiax.

Heco6cTBeHHBIE UHTErPAIbI.

l'eomerpuueckne ©  QU3MYECKHE  MPHUIIOKCHUS
OIIpEeJIeIEHHOI0 UHTErpasa.

Oo6uacth oTpeIeIICHUs OHIL [penemn,
HenpepbIBHOCTh. CBOMCTBAa (yHKLUH, HENPEPHIBHBIX
B OTPaHUYEHHON 3aMKHYTOH 00sacTy.

YacTHble MNPOU3BOJHBIE MEPBOrO  MOpsiAKa, HX
r€OMETPUUECKOE UCTOIKOBAHHE.

YacTHble MPOU3BOHBIE BBICIIUX MOPSAKOB.
HuddepenmupyemMocts ¥ TONHBI auddepeHmman
GbyHKIHIH.

[Ipumenenue MTOJTHOTO nuddepenmuana K
npuOIMKEHHBIM — BbluncieHusM. Juddepenunanst
BBICIIIX MOPSIIKOB.

IIpoussoanas CIIOKHOH ¢byHKIMM. Ilonnas
MIPOU3BOJTHASI.
HuBapuaHTHOCTH (hOpMBI OJTHOTO U dhepeHunana.

HuddepenumpoBanre HeIBHON (QYHKIIMH.
KacaTenbHas miockocTh U HOpMallb K IOBEPXHOCTH.
DKCTpeMyM byHKIUN JBYX [IEPEMEHHBIX.
HeoOxoaumoe 1 10CTaTOYHOE YCIOBHE SKCTPEMyMaA.
VcinoBHBIA  AKCTpeMyM.  MeToax  MHOXUTENEH
Jlarpanxa.

HawuGosnpiiee v HauMeHblllee 3HAYCHUS (PYHKIIUH B
3aMKHYTOH 00J1acTH.

JIBOWHOW  HWHTErpajl:  OCHOBHbIC  IOHATHS U
onpeIeTICHUsI.

I'eomeTpuuecknii U (U3UIECKUN CMBICT JTBOWHOTO
WHTEerpasa.

OCHOBHBIE CBOMCTBA JBOMHOI'O MHTErpaa.
BplunciieHue JBOMHOrO HMHTErpajia B JAEKAPTOBBIX
KOOPJIMHATAX.




CrpykTypHBII
JJIEMEHT

KOMIICTCHIIMU

[Inanupyemblie
pe3ynbTaThl 00y4YeHUs

OneHouHble cpescTBa

48.
49.
50.
51.

52.

53.

54.

55.

56.
57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.
74,

Beluncnenne JBOMHOTO WHTErpajia B IOJISIPHBIX
KOOPAMHATAX.

[IpunoxeHust ABOMHOTO UHTETPAJIA.

TpoKHOM UHTErpall: OCHOBHBIE IIOHATHUS, CBOMCTBA.
Beluucnenne TpPOWHOrO HHTErpaja B JIEKapTOBBIX

KOOpJUHATaXx.
3aMeHa TIEPEMEHHBIX B TPOMHOM  HWHTErpale.
Beruucnenue TPOMHOIO UHTErpaa B

LWINHAPUYECKUX U CHEPUIECKUX KOOpANHATAX.
I'eomerprueckuii 1 GU3NIECKUNA CMBICI, TPHIIOKEHHS
TPOMHOTO UHTETpaJIa.

Juddepennmanbable ypaBHEHUS : OCHOBHBIE TIOHSATHSL.
3amaun, mpuBoAsnMe K  auddepeHIraIbHBIM
ypaBHEHHUSIM.

Teopema  cymiecTBOBaHHUS M €IMHCTBEHHOCTH
pemenus qudHepeHIaTLHOTO YPAaBHCHHUS.
VYpaBHEHUs ¢ pa3AESIOIUMUCS TEPEMEHHBIMH.
Onpnopomubie nuddepeHmanbable  ypaBHEeHUs 1
nopsiaxa.

JIunelinble ypaBHEHHUs. Y paBHEeHUs bepHyium.
VYpaBHeHHE B NOJIHBIX AU QepeHranax.
JuddepeHnmanbapie ypaBHEHHUs BBICIINX MOPSIKOB:
OCHOBHBI€ TTOHSTHS.

VYpaBHEHHUSI, JOMYCKAOLUE TOHWKEHHUE MTOPSJIKA.
JIuneitnble quddepeHanbHble YpaBHEHUS BBICIINX

MOPAKOB. JInnelinbpie OJHOPOJHBIE
muddepeHIanbHble ypaBHEeHHS 2, N-TO TOPSIIKOB.
WNurerpuposanue Jony c [IOCTOSIHHBIMU
koahuLeHTaMu.

Jluneiinpie HeomHopoansie Y. Ctpykrypa oO1iero
pewmenus JIHIY.

Meroa Bapuay NpOU3BOJIBHBIX TOCTOSIHHBIX.
Hurerpuposanue JIHAY c [IOCTOSIHHBIMH

Kod(ppunmeHTaMu ¥ TMPAaBOM YACTHIO CIEIHMAIBHOTO
BU/JIA.

Cucremsl nuddepeHunanbHbIX ypaBHeHU. Teopema
CYILIECTBOBAHUS M €MHCTBEHHOCTHU pelieHus. Meroa
UCKIIIOYEHUS] JJIi PELIECHUS HOPMAJbHBIX CHUCTEM
TuQQepeHIaIbHbIX YpaBHEHUH.

UucneHHble METOJABI PpELICHUs airedpanvyeckux u
TPaHCUEHEHTHBIX YPaBHEHUIA.

UucneHHble  METOJIBI  pEUIeHHs]  OIpeeIeHHOIro
HHTEerpasa.

DneMeHTbI KOMOMHATOPUKHU: MEePECTaHOBKH,
pa3MelieHus], COYETaHusl.

OCHOBHBIE  TOHATHS ~ TEOPUM  BEPOATHOCTEM:
WCIIBITaHUE, COOBITHE, BEPOSATHOCTb COOBITHSI.
JleticTBust Hax COOBITUAMU. ANreOpa COOBITHH.
TeopeMsl CI10KEHUS U YMHOKEHHUSI BEPOSATHOCTEN.
®dopwmyia noaHou BeposaTHOocTH. Dopmyra beiieca.




CrpykTypHBII
JJIEMEHT

KOMIICTCHIIMU

[Inanupyemblie
pe3ynbTaThl 00y4YeHUs

OneHouHble cpescTBa

75.

76.
77.

78.

79.

80.

81.

82.

83.

84.

[locnenoBaTenbHOCTh  HE3aBUCUMBIX  HCIBITAHUH.
®opmyna bepuysum.

CiydaiiHble BEJTUYHMHBL, UX BUBL.

Pan pacnpenenenusa. DyHKUOUA pacHpeiciiCHUs, €€
cBoiicTBa. [[10THOCTH pacnpeneneHus, CBOMCTBA.
UucnoBble XapakTEPUCTUKU CIy4alWHBIX BEJIUYMH:
MaTeMaTHYeCKOe OXXHMJIaHWE, AUCIEPCHs, CpeaHee
KBa/IpaTU4YECKOE OTKIIOHEHHE.
HopmanbHblii  3aKOH  pacmnpeaesieHus
BEJIMYHHBI.

CucrtemMbl CIIy4aiHBIX BEJIMYMH. 3aKkoH
pacnpeneneHus. YucioBble XapaKTepUCTUKHU CUCTEMBI
CIAy4YalHBIX BEJIMYMH. 3aBUCUMOCTh CIyYaWHBIX
BEJIMYUH.

[Ipeamer Matematnueckoil cTaTUCTUKU. [ eHepasibHast
COBOKYITHOCTb M BBIOOpKa. BapuanuoHHBIA ps.
[Tomuron. I'mcrorpamma. OMmupudeckas QyHKITUS
pacrpeeieHus.

CrartucTuueckue OLIEHKU apaMeTPOB paclpeieeHus
reHEepaJIbHOW COBOKYITHOCTH.
Crartuctuueckass MpoBEpKa
cornacus. Kpurepuii [Tupcona.
Koppensimonnsiit aHaJu3. OMOUPUYECKUI
KodppunmeHT Koppensund. HaxoxneHne ypaBHEHHS
JUHEHHON  perpeccud  METOJOM  HAaMMEHBIINX
KBa/IpaTOB.

CIIy4aitHOM

runote3.  Kpurepuit

YmeTn

pemaTh 3a7adu 1o
U3y4aeMbIM
TEOPETHYECCKH
paszzmenam;
o0cCyXIaTh
CIOCOOBI

3¢ HEKTUBHOTO
peteHusI
muddepeHanbH
BIX YpaBHEHUU WU
ux CHCTEM;
OTIpeNIeNATh

3¢ (HEeKTUBHOCTH
peleHusl  3ajauu,
MOJTy4EHHOTO c
TIOMOIIIBIO
YHUCIICHHBIX
METOJIOB;
pacro3HaBaTh

¢ pexTuBHBIE
pe3yinbTaThl
00paboTKu
AKCIIEPUMEHTAJIBH
BIX JIAHHBIX OT

Ilpumepnvie npakmuyeckue 3a0anus 07141 IK3AMeHdA U
3auema:
1. Beruuciure npenensl:

1+ 4x—x* . 3x-arcsin 2x
im ————— lim ————
a) X+ +2x" . @) X0C0SX—COS'X ;)
lim J2x-1-+/5
x—3 X — 3 .
d
—y _ e4x—x2
2. Haiinure 9X  qug Qysxumit: a) YT " 0)
X =ctg2t,
y = In(sin 2t).
3/ H -\28
3. Boruuciuth:  a) ~V3+i , 0) (L-i) :
4. Haittu HeompeaeEHHBIN WHTErpa: a)

J'sin 3x - cos 5xdx

I 1-cosx " .
6) (X—Sin X)Z I(2X+5)'e dx.

V20 xdx

/.2
5. BeluncauTh onpeeie st uaTerpan 2 VX 5,

1
I4x -arcsin xdx

6. BeruncnuTh onpeieNeHHbIi naTerpai °




CrpykTypHBII
JJIEMEHT

KOMIICTCHIIMU

[Inanupyemblie
pe3ynbTaThl 00y4YeHUs

OneHouHble cpescTBa

Hed (D PEKTUBHBIX

7. Haittu IJI0IIAIb burypsl, OTrpaHUYEHHOU
— 2 _

IMHASMA: X 4,y =4ax

8. 3meHuTh MOPSAIOK UHTETPUPOBAHHUS

-1 0 0 0

Idy I fdx+de Ifdx

-2 -2y 4y

J‘J‘% D:x<y<+1-x%, x>0
9. Borupcmuts ° VX T

10. Ha¥iTi u moCTpouTh 00JIaCTh OmpesesieHnss (QYHKITUU

U=y9-x"-y* +(x-y)*

11. Haiitn MOJIHBIN

z=x3Iny—sin2xy.

12. HaiiTu 4acTHBIE NPOU3BOJHBIE IEPBOTO MOPSIKA

GbyHKIMY:

z =5x°y° +In(x+4y).

13. Hantucath ypaBHEHHE KacaTelNbHOW IIJIOCKOCTH U
_[v2 2

HOpPMaJId K IIOBEPXHOCTHU ZENXHY Touke (3, 4,

5).

14. UccnenoBarhb

z=x?-2xy+4y®

muddepeHman byHKIMU:

Ha KCTPEMYM

(GYHKITHIO

ycos® xdy = (y2 +1)dx |

15. Pemure 3amauy Komu:

y(0)=0.
16. Halinure oOmee pemenue auddepeHnaibHOro
ypasHenus  y'' +y' = e?*.

17. Pemiuth OAHOPOAHYIO cucTeMy AHMpdepeHInaIbHbIX
YpaBHEHUI:

x'=6x—y,
{ y' =x+4y.
18.1lpu pmoctaBke ¢ 3aBoga Ha  0Oa3zy 1000
PalIUONPUEMHUKOB, y 55 BBIILIK U3 CTpOs jJamiibl. Haifiti
BEPOSATHOCTH TOT'0, YTO B3SATHIA HayJady NPUEMHHK OyaeT
HCIIPABHBIM.
19. [laTHAAIATh DK3aMEHAMOHHBIX OWJIETOB COJEPIKAT
mo 2  Bompoca, KOTOppIe  HE  IOBTOPSIOTCH,
9K3aMEHYIOUIMICS 3HaeT Toiabko 25 Bompocos. Hailtu
BEPOSITHOCTb TOTO, YTO SK3aMEH OyneT CAaH, ecliu AJs
3TOr0 JOCTaTOYHO OTBETUTh HA JBA BOIIPOCA OJIHOTO
ounera.
20. [IpuHMaeM BEpOSATHOCTH POXACHUS MallbuuKa |
J€BOYKH paBHbIMU. HaliTu BEpOATHOCTH TOTrO, UTO CPENH
10 HOBOPOXKAEHHBIX 6 OKAXKYTCSI MAJIbYMKAMHU.
21. JlaH 3aKOH pacmpeleieHHss TUCKPETHON ciydailHON
BEJIMYMHBI:




CrpykTypHBII
JJIEMEHT

KOMIICTCHIIMU

[Inanupyemblie
pe3ynbTaThl 00y4YeHUs

OneHouHble cpescTBa

X: 110 120 130 140 150
p: 0.1 0.2 0.3 0.2 0.2
BBIUHCIIUTh €€ MATEMAaTUYECKOE 0KUJIaHUE, TUCTIEPCUIO U
CpellHee KBaJpaTUYECKOE OTKIOHEHHE.
22. Jlana ¢yHKOUS pacrpeaeneHus HENpepbIBHOM
CIIy4allHOM BEJIMYUHBI X

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

F(X): 1 npu x>1
Haittu mmotnocts pacnpenencuust f(X), moctpouts ee
rpaduK, BEpOATHOCTh MOMAJaHKs B 3aJaHHBIA WHTEPBAI

[0,5; 2], Mx, Dx, ©Zx.

24. 3anano pacnpeneieHue BEPOSTHOCTEH JMCKPETHOMN
JIBYMEPHOU CIIy4ailHON BEJIMYUHBDI:

Y\X 2 5 8

0,4 0,15 0,30 0,35

0,8 0,05 0,12 0,03
Haiftu  3aKkoHBI ~ pacmpelesneHus  COCTaBJISIOIIUX,
KO3 HULIMEHT KOppesuu

25.1lo BbIOOpKE TpU 3aJaHHOM YPOBHE 3HAUYUMOCTH

a.=005 IIPOBEPUTH 1O KpuTeputo [Iupcona runoresy o
HOpMaJIbHOM pacrnpeneneHuu reHepaIbHON
COBOKYNHOCTU. B ciyyae mpuHATHS TUOOTE3Bl O
HOPMAJIbHOM paclpe/le]IeHUd HaWTH J1OBepUTENIbHbIC
UHTEPBAILI JUIi MaTeMaTHYecKoro oxumanus 9 wu
CPE/IHETO KBaJPaTUYECKOTO OTKIOHeHHs O mpu ypoBHE

y=1-a

HaaAC)KHOCTU

X |4 7 10 |13 |16 |19 |22 |25

n |6 11 |14 |22 |20 |13 |9 5

26. 3  HOpManbHOW  TEHEpaJbHOH  COBOKYIHOCTH

M3BJICUYCHA BBIOOPKA 00beMa n= 15 :
143, 121, 135, 132, 120, 116, 115, 143, 115,
120, 138, 133, 148, 133, 134.

TpeGyercss mpu ypoHe 3mHaummoctn & = 0,05

H,:0"=0, =55
, IPUHSB
H,:0® #55

IIPOBEPUTH HYJIEBYIO THIIOTE3Y

B KaueCTBE KOHKYPHUPYIOIIEH TMIOTE3bl: a)

. 2 . 2
0) Hl'G >55 WA Hl'a <55 B 3aBUCHMOCTH OT

2
TIOJIYYCHHOI'O 3HAUCHUA o .

Bnanets

-  MNPAKTHUICCKUMHU

HaBBIKAMH
HUCIOIb30BaHUS
MaTeMaTUYEeCKUX
MOHSATHH

n

Ilpumepnuie npuxnadnsie 3a0auu u 3a0anus
3agaya 1. 3aBuUCHUMOCTP NyTH OT BpPEMEHU IMIpH
MPSIMOJIMHENTHOM JIBMKEHUH TOUKH 3a7a€TCS YPAaBHEHUEM

s:£t3+2t2—3
3 , TAC S —HyTBBM,a t —BpeMSIBC.




CrpykTypHBII
JJIEMEHT

KOMIICTCHIIMU

[Inanupyemblie
pe3ynbTaThl 00y4YeHUs

OneHouHble cpescTBa

METOIOB
(M3yyaeMbIxX
pasnesoB
MaTEMaTUKU) IpU
pelIeHUH
MIPUKJIIATHBIX
3ajad;
- HaBBIKAMU
000011eHus
pe3ynbTaToB
peleHus,
pe3ybTaToB
0o0paboTku
CTaTHCTHYECKOTO
HKCIEPUMEHTA;
criocobamu

OLICHNUBaHUs
3HaYMMOCTHU u
[IPaKTUYECKOU
IPUTOJHOCTH
IIOJIy4YEHHBIX
pe3yinbTaToB

Brruncnute ee CKOpoCTh M YCKOpPEHHE B MOMEHT BPEMEHH
t=4c,

3ananue 2. CocTaBbTe€ aNrOpUTM PEIIEHUS JIMHEWHOTO
OTHOPOJAHOTO  MU(EepeHINaTbHOIO  ypaBHEHUS ¢
MMOCTOSTHHBIMH KO3 UIIUSHTaMH.

3ananme 3. [logroroBsTe 0TBETH Ha Bompockl k MJI3 Ne
8: UTo 3HAYUT OLIEHUTH TE€HEpaJbHbIC MAPAMETPHI IO
BbIOOpke? CdopmynupyiiTe oOIpenereHne TOYEYHOH
oueHku. Ompenenure CMEIIEHHbIE M HECMEIIEHHbIE,
b dexTuBHBIE U HEIPPEKTUBHBIE, COCTOATEIbHBIE U
HECOCTOATENIbHbIE OLIEHKH T'EHEepalbHbIX I[apaMeTPOB.
[IpowsmrocTpupyite  ONpENENICHHs  IeOMETPUYECKHU.
3anuimuTe pacueTHble (GOPMYIIbI AJIs CTPYNIUPOBAHHBIX U
HECTPYIIHMPOBAHHBIX JTaHHBIX: BBIOOPOYHOTO CpPEIHETrO

X (YyKaXuTE €ro BEpOSITHOCTHBIA CMBICIT); BRIOOPOUYHOM
nuctiepcun Dp. Kak o1ieHuTh MaTeMaTuyecKkoe 05KHIaHHue
1o BBIOOPOYHOU cpeaHei? OLeHUTe IUCIEPCUI0 TI0
WCIIPaBIICHHON aucnepcuu. Kakumu sSBISIOTCS TOYCUHBIE
OLICHKM MaTeMaTH4YeCKOro OKUIAaHWs, IUCIEPCUU HU
CpPEHEr0 KBaJPATUYHOTO OTKJIOHEHUS: CMEIEHHBIMU
unma  HeT, OJG(EeKTUBHBIMU WM HedIDPEKTUBHBIMH,
COCTOSITEJIbHBIMU WJIM HECOCTOSATEIbHBIMU?

3agaya 4. JIns u3ydeHUs KOJMYECTBEHHOTO IpU3HaKa X
W3 TEHEpalbHOM COBOKYITHOCTH W3BIIEYCHA BBIOOpPKA

Xl e Xn n
o0neMa , AMEIoIasi TaHHOC CTaTUCTHYECCKOC

pacnpeeseHue.
1). IlocTpoiiTe MOAUTOH YACTOT.

2). [locTpoiiTe SMIUpUYECKYIO (PYHKIHUIO pacpeaeIeHHUs.
3). [locTpoiiTe THCTOrpaMMy OTHOCUTEJIHHBIX YaCTOT.

4). Haiimute BHIOOpOUHOE cpemHee X , BHIOOPOUHYIO

AUCTICPCHUTIO B, BI)I60p0'~IHO€ Cp€aHeC KBAJAPATHUICCKOC

OTKIOHeHHE O ¢ , HUCHIPAaBIEHHYIO JHCIIEPCHIO s’ u
VICTIPABJICHHOE CPE/IHEe KBaJIPATHUECKOE OTKIOHEHHE © .
5). Ilpu manHOM ypoBHE 3HaunMoctd & IpoBeEphTE IO
kputeputo  I[lupcona  rumoresy o0  HOPMaJbHOM
pacrpeesieHuH reHepaibHOM COBOKYITHOCTH.

6). B crnydae mnpuHATHS THUIOTE3Bl O HOPMAJIBLHOM
pacupCacJICHUU HaﬁllI/ITe JAOBCPUTCIIbHBIC HUHTCPBAJIbI JJI1
MaTeMaTH4YeCKOro  OXKHUJaHUS a U CpEeIHEero

KBaAPATUYCCKOI'0 OTKIIOHCHUA o pu JaHHOM YPOBHC

HalexKHOCTH | 1-a ( Tpunsts % = 0’01).
X; 9 13 |17 |21 |25 |29 |33 |37
n, 5 10 |19 |23 |25 |19 |12 |7
IK-1 - cnoco0HOCTH K aHAJIU3Y M CUHTE3Y
3HaTh - OCHOBHbIE IOHATUA U | 1.  DOpPMYIMPOBKM OCHOBHBIX TEOpPEM  (CBOWCTB,

METOJBI

MPU3HAKOB M3y4aeMbIX TMOHITHH, HEOOXOauMBbIE |




CrpykTypHBII

[Inanupyemblie
JJIEMEHT OneHouHble cpescTBa
pe3ynbTaThl 00y4YeHUs
KOMIIETEHINH
MaTeMaTHYeCKOIo JIOCTaTOYHBIE YCIIOBHS) B U3y4aeMbIX pasjiesiax Kypca.
aHayM3a: Teopuu mpe- | 2. MeToapl pacKpbITUS HEONPEAEIEHHOCTEN, BBIICHEHUS
JIeJI0B ¥ HEMIPEPBIBHBIX | HEMPEPHIBHOCTH (PYHKIIMH OJHOMN MEPEMEHHOM!.
bynkuuii, auddepen- [ 3. AIroput™M npUOIMKEHHOTO BBIYUCICHUS (DYHKIMH C
UATbHOTO W UHTe- | moMomibio aAuddepeHnrana; HaNUCaHUs ypaBHEHUS
TPAJIbBHOTO  MCUHUCJIE- | KacaTeJbHOU MPSMOH (TJIOCKOCTH).
HUs QYHKITUN OHOU U | 4. AITOPUTM TIOJIHOTO UCCIEIOBAHUS (DYHKITHH.
HECKOJIBKUX IepeMeH-|S5. MeToapl BBICHEHHMS KJIAaCCOB  MHTEIPUPYEMBIX
HBIX, Teopuu | pyHKUMH, a TakkKe METOAbl HEMOCPEJACTBEHHOTO
OOBIKHOBEHHBIX JHU(- [ MHTErpUPOBaHUS M UHTETPUPOBAHMS OCHOBHBIX KJIACCOB
(bepeHIamTbHbIX GbyHKIMIA.
ypaBHeHU U cucteM | 6. CrocoObl BBIICHEHUS CXOIUMOCTH HECOOCTBEHHBIX
nuddepeHIManbHBIX | HHTETPAJIOB.
YPaBHEHUH; 7. OOuiyr0 cxemMy HOCTPOEHHUsl KpPaTHBIX HMHTETPAIOB U
- OCHOBHBIE TIOHATHUSA U | CBEACHHS UX K TOBTOPHBIM.
METO/bI Teopuu | 8. Crioco6ml HAaXO0KJICHHUs MOTPELIHOCTH B
BEPOSTHOCTEM U | IpUONMKEHHBIX BBIUMCICHUSX KOpPHS YpaBHEHHUS U
CTaTUCTUYECKOTO OTIpE/ICIIEHHBIX UHTErPAJIOB.
aHanu3za pe3ynbTaTtoB 9. OCHOBHBIE CIMOCOOBI CTAaTUCTHUYECKOHW MPOBEPKU
AKCIIEPUMEHTA TUIOTE3, BBISICHEHHUS JOBEPUTENIbHBIX HHTEPBAJIOB IS
MapamMeTpOB pacIpeieICHHUS.
10. MeToap1 TPOBEPKH JOIMYIICHHUS OIINOOK IIEPBOTO WIIN
BTOPOTO POJia MPH MPOBEPKE CTATUCTHUECKUX TUTIOTE3.
YmeTs - KOppeKTHO | Ilpumepnsie npakmuueckue 3a0anus u 3a0auu
BBIPAXaTh u [ 3apanme 1. CocTaBbTe AITOPUTM PELICHUS .. ... 33]]aUH.
apryMEeHTUPOBAHHO _8fy2 B
060CHOBLIBATE 3ananme 2. Beruuciaute npuOIMKEHHO Y = npu X =
MOJIOKEHUS 1,03.

MpeAMETHON o0Js1acTu
3HaHHUSA ¥ METOJIOB Ma-
TEMaTHICCKOTO
aHanM3a Uil TMOCTa-
HOBKHU u PCUICHUA
KOHKPETHBIX MPUKIIAT-
HBIX 3a]1a9

3agaya 3. Beruuciure npenen no npasuiy Jlonurans
arcsin(2x — 4)
x> -4
3aganue 4. Chopmynupyiite HE0OXOIUMOE YCIOBUE
KcTpeMyMa QYHKIIMA OJTHOM TIEPEMEHHOM.
3agaua 5. HccnenoBarh (YyHKIMIO U TOCTPOUTH €&
12

lim

X—2

y=2+—;
rpauk: X" -4,
3amaua 6. Kaxkos T€OMETPUUECKHI CMBICIT
OTIPENIETICHHOTO MHTETpaJIa OT JaHHOU (YHKIIUU B TAHHOM
WHTEpBaJje B JE€KAPTOBOM CUCTEME KOOPAUHAT?
3aganue 7. YKaxXuTe BEpHOE YTBEPXKIECHHE O (PYHKIIMH
JBYX IIE€PEMEHHBIX:
a). TpaJINECHT MEePICHIUKYIISIPEH KacaTelIbHOM MIOCKOCTH;
0). TpaANEHT SBISETCS MPOU3BOAHOMN MO HATIPABIEHUIO;
B). TPAJIMEHT SIBJIIETCS KaCaTEIbHOM K JIMHUU YPOBHSI;
). TPaJueHT OMpelesseT HalpaBlIeHHEe MaKCHUMAalbHOM
CKOPOCTH U3MEHEHUS (PYHKIINU.
3amanme 8. VYkaxure JIOXKHOE
(yHKIMM IBYX IEPEMEHHBIX
a). HempepbIBHAs PyHKIUsS Beeraa nuddepeHmnupyema;
0). byHKIMS, UMEIOIIas mpeaea B Touke M, MOKeT ObITh

YTBEPXKIECHUE O




CrpykTypHBII

[Inanupyemblie
JJIEMEHT OneHouHble cpescTBa
pe3ynbTaThl 00y4YeHUs

KOMIIETEHINH
pa3pbIBHA B 3TOM TOUKE;
B). y J1uddepeHpyeMoii (YHKIMH CYHIECTBYIOT
YaCTHbBIE POU3BOIHBIE;
I'). U3 HENPEPBIBHOCTH YAaCTHBIX IIPOM3BOAHBIX B TOUke M
caenyet auddhepeHIupyeMocTb (PYHKITUU B ATOM TOYKE.
3agaya 9. [IBymMss MeTonaMM NPOBEIECHBI H3MEPEHUS
OTHOW W TOH ke (¢u3nueckor BenuuuHbL. [lomydeHsl
CJIEIyIOINE PE3YIbTATHI:
a) B mepoMm ciyvae 145, 133, 143, 121, 135, 132,
133, 148, 133, 134,
0) Bo BTOpoM ciiyuae 128, 120, 116, 115, 143, 115,
120, 138, 115, 120.
MoXHO 71U CYHTaTh, YTO 00a MeToJa OO0EeCHeYMBAIOT
OJIMHAKOBYI0 TOYHOCTb W3MEPEHMH, €CIU MPHUHATH
yposerb 3uaummocta * =005 9 [Ipexmomaraercs, uro
pe3yabTaThl W3MEPEHUIl pacHpeleieHbl HOPMAaJIbHO H
BBIOOPKH HE3aBUCUMBI.

Brnagets - HaBBIKAMHU HCIIOJb-

30BaHUS  JIOTUYCCKH
BEpPHO, apryMEHTHUPO-
BaHO UM SICHO CTPOUTH
YCTHYI0O U IIHMCHbMEH-
HYIO pe4b Ha PYCCKOM
S3bIKE, TOTOBUTH U pe-
JTAKTUPOBATH
TEXHUYECKHUE TEKCTHI C
MaTeMaTHIeCKOM
CUMBOJIUKOM 1583051
dbopmynamu, myOIUY-
HO TPEJCTaBIATh COO-
CTBCHHBIE M H3BECT-
HbIE€ Hay4YHBIE PE3YIlb-
TaTbl, BECTH JHUCKYC-
CHH;

- HaBBIKAMH u
MCTOAUKAMU
000011IeHUA
pe3yJabTaToOB
pelIeHus,
AKCIIEPUMEHTATbHON
JIeATSITBbHOCTH

Ilpumepnvie npakmuueckue 3a0anus

3anaunme 1. [lopazmbinuisire:

1) BepHo 1, uT0 cymMma, pa3HOCTh U IPOU3BEEHHUE JIBYX
YETHBIX (DYHKIMHA €CTh ueTHast (yHKIus?

2) Kaxoii, B cMbICie YE€THOCTH, OyJeT (yHKIHUs, paBHAs
MPOU3BEICHUIO (CYMME) ABYX HEYETHBIX (DYHKIIHIA?

3) CymecTBYIOT i1 QYHKITHH, OOpaTHBIE caMuM cebe (Tipu
JI0Ka3aTeNIbCTBE BCIIOMHUTE MPEIJIOKEHHE O Trpadukrax
00paTHBIX (PyHKIHIT)?

4) Moxer M 4YeTHas
MOHOTOHHOM?

3aganue 2. Cucrematusupyiite u 0000muTe Bce
KITIOYEBBIC MMOHATUS M MIPUEMbI PEIICHHUS THUIOBBIX 33134
o teme «lIpousBognas» u «llpuMeHeHne Mpou3BOIHOM
npu uccienoBanuu (GyHkumii». Pedymprar odopmute B
BHUJIE TAOJIUIIBI.

3aganue 3. CHUMUTE BUACOPOIUK Ha TeMy «l Haydy Bac
pemaTth 3a1a4u 1o Teme. ..». [[puMepHbIil CIHCOoK TeM:

1) [HedictBus HaJl KOMIUIEKCHBIMU YHCIIaMH B pa3HOU
dopme.

2) Beruncnenue npezenoB GyHKIMHA OJHON EPEMEHHOI.
3) Pemenue 3amady Ha MHCCIEOBAaHUE HENPEPHIBHOCTH
(GYHKIIMM U XapaKTepUCTUKE TOUYEK €€ pa3phiBa U T.1I.

OBITH

byHKIHS CTPOTO

I1K-3 - roTOBHOCTh HCIOJIB30BATh (PU3NKO-MAaTeMATHUYECKUI anmapar JJis pelleHus 3aj1ad4,
BO3HUKAIOWIUX B X0/€ NPodecCHOHAIBHOM AeATe1bHOCTH

3HaTh

- OCHOBHBIC ITOJIOXKE-
HUSI TEOPUH TPEIEIOB
" HETNPEPBHIBHBIX
ynkumi,

- OCHOBHBIC TCOPEMBI
nuddepeHmaIbHOTro
W HMHTErPALHOTO WC-

Cmotpu ¢aiin — «Crnucok Bompocos k [1K-3-3»




CrpykTypHBII
JJIEMEHT

KOMIICTCHIIMU

[Inanupyemblie
pe3ynbTaThl 00y4YeHUs

OneHouHble cpescTBa

quCleHUusT  (QYHKIMHA
OJIHOM M HECKOJBKHX
MEPEMEHHbBIX, METOJIbI
g hepeHInaIbHOro
VCYUCIICHUS
UCCIIEIOBaHHS
bynxumi,

- OCHOBHBIE
OOBIKHOBEHHBIX
nuddepeHImanbHBIX
YpPaBHEHUH U METOBI
WX PEIICHUS,

- OCHOBHBIE TIOHATHUS
TEOPUH BEPOSITHOCTEU
U MaTeMaTU4ecKOu
CTAaTHCTUKH

THUIIbI

YmeTn

— MPUMEHATH
METOIbI
nuddepeHmanbH
Or0  HWCYUCITICHUS
JUTSL UCCIICIOBAHHUS
GyHKIMA OHON M
JIBYX TIEPEMEHHBIX
(B TOM uyucie Ha
IKCTPEMYM,
MOBE/ICHUE Ha
rpaHuIe 00JIaCTH
3a/IaHusl U T.I1.);

—  BBISBJIATH, CTPOUTH
" peraTh
MaTeMaTHYECKHe
MOJIEITH
MIPUKJIATHBIX
3ajau;

- 00CyXKIaTh CIOCOOBI

¢ exTUBHOTO

pelieHus
pacro3HaBaTh

s deKTUBHBIE

pe3yiIbTaThI

Hed P (HEeKTUBHBIX

3ajad,

oT

Ilpumepnvie npakmuueckue 3a0anuA u 3a0a4u
lim X —CO0s X

3ananue 1. [Tokaxute, 4TO Mpemen > X+C0SX He MOKET

ObITh BBIUMCIECH 1O mpaBwiy Jlonurans. Halinure sToT

Mpesies IPpYyruM CIIoCOOOM.

3anaua 2. K rpaduky QyHkimm B €r0 TOYKE C
abcuuccoit MpOBEJIcHA KacaTenbHasa. Haiitu momans
TPEYroJIbHUKA, 00pa30BaHHOTO KacaTeJlbHOW U
OTpE3KaMH, OTCEKaEMbIMH €10 HAa OCAX KOOPAUHAT.

. =1
3anaua 2. Haiiti leHTp Macc OJJHOPOIHOTO TeJa (7/ ) ,

2 2
<x<
OrpaHUYCHHOI'0 ITIOBECPXHOCTAMU y +z sX= 2 .

3agauya 3. Halitu HanOoJplliee 1 HAaMMEHbBIIEE 3HAUCHUS

Eu2
7=5X"+8y-2x+1 B 3aMKHyTOM oOmactu [I,

x=4, y>=4x

byHKIIUN

OTPaHUYECHHOMN JIMHUSAMU
3ananme 4. I[logymaiiTe, ¢ MOMOIIBIO CPENCTB KAKOIO
pasziena MaTeMaTUKH MOXKHO PEIIUTh  CIEAYIOINIYIO
3amavy.

«/lmst yOOpkM cHera Ha yJiHIIaX TOpojia HCIMOJB3YIOTCS
cHeroyoopouHble MamuHbl. OHH pabOTalOT B TEYCHHE
CBETJIOTO BPEMEHU CYTOK € 6 10 18 4acoB ¢ MOCTOSHHOU
CKOPOCTBIO yoopku cHera 400 (M%/4). V3meneHne oobrema
CHEra, BBIMAJAIONIETO HA YIMIBI TOpoJia B TOPOJE B
TEYEHHEe CYTOK, MOXXHO  ONHCaTh  YpPaBHEHHEM

rue — o0bem cHera (B M3),
BBITIABIIETO 3a BpeMms 1 (B 4yacax), B moment
BPEMEHU Ha yaunax ropoxa nexut 1000 M crera.
YcTaHOBHUTE COOTBETCTBUE MEXKAY BpeMeHeM t 1 00beMoM

CHEra, JICKAIICT0 Ha yJInax ropoga . »
CocraBbTe MAaTCMaTHYCCKYI0O MOJCIIb 3TOM 3amayd u




CrpykTypHBII

[Inanupyemblie

JJIEMEHT OneHouHble cpescTBa
pe3ynbTaThl 00y4YeHUs

KOMIIETEHIIUU

pewure e€.

Brnagets - HaBbIKamu | [IpuMepHble nIpakTHYecKHe 3aJaHUs U 3a1a4H
[IOCTPOCHUS u | 3agaua 1. J{ng penienus 3agauu cienaiTe cXeMaTHYeCKui
pelieHus YepTeX U MOIy4YuTe (PYHKIHMOHAIbHYIO 3aBUCHUMOCTH IO
MaTEeMaTHYECKHUX yKa3aHHIO K 3aa4e. Haliure o0macth onpeaeneHus 3Toi
MojieNiel MPUKIAIHBIX | GYHKIIUM MO CMBICITY 3a/layi. Beruuciure 3Ha4eHUs 3TOM
3azay; (GYHKIMU TIpH TpeX pPas3JIMYHbIX 3HAUEHUSX apryMeHTa.
- criocobamu | Uccnenyiite GyHKIMIO Ha HAaWOOJIbIIee M HAaUMEHbIIICE
OLICHNUBaHUs 3HaueHus. OTBETHTE Ha BONPOC 3a/1auH.
3HAYMMOCTH u| «Ceuenne TOHHENSI HMeeT (QOpMYy MNPSAMOYrOJbHUKA,
IIPaKTUYECKON 3aBepLIEHHOr0 noJykpyrom. Ilepumerp ceuenus 18 wm.
MIPUTOJJTHOCTH [Ipu xakoM paamnyce MOTyKpyra IUIOIa s CeYeHus OyaeT
MOJTy4YEHHBIX HanOOoIbIICH?»
pe3ynbpTaToB OG6o3HaybTe pamuyc monmykpyra uepes | u Beipasure

IWIOMAnb S cedyeHHs Kak (QyHKIHIO OT r. $=3(r) )
3agaya 2. Ha xakoil BbICOTE I HAJ IIEHTPOM KPYIJOTO
CToNa paauyca a CIeIyeT MOMECTUTh JaMIly, YTOOBI
OCBEIICHHOCTh Kpasi CTojla Obula  HauOOJNBIICH?
(CamocTOsATENBHO MPOAHAIM3UPOBATh CPENICTBA (3HAHUS,
METO/IbI) KaKOTO pa3jiesia MaTeMaTUKH MOTPEOYIOTCS st
pelieHust JaHHOM 3a7a4n).

3anaua 3. [To BeibOpKe 0Obema N = 35 yaiinen CpeIHHMA

X =190

BCC r I/I3I[eJII/II>'I, H3TOTOBJICHHBIX Ha IICPBOM

m=40 . .
CTaHKe; M0 BEIOOpKE 00BemMa HaWJIeH CpeTHMI Bec

y =180

I' U3JENIHUM, U3rOTOBJIECHHBIX HAa BTOPOM CTaHKE.
_ 2

['enepasibHble  QUCHIEPCUU  U3BECTHBI: D(X)—702 ,
_ 2 _

D(Y)_80 c . TpeOyeTcst mpu ypoBHE 3HAYUMOCTH 0.=001

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

IIPOBEPUTH HYJIEBYIO THIIOTE3Y
KOHKYpHUPYIOLIEH THIIOTE3E
a) M M(X)=M(Y),

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

npu

0) Ilopsinok mnpoBedeHHs] NPOMEKYTOYHOW AaTTECTAlMH, TOKA3aTeJId H KPUTEPUH
OlleHUBAHMUSL:

[MpomexxyTouHasi aTTecTalysi IO JAUCHUIUIMHE «MaremMaThka» BKIIOYAaeT TEOPETUYCCKHE
BOTIPOCHI, MTO3BOJISIFOIINE OLIEHUTh YPOBEHBb YCBOCHUS O0YUYAIONIMMUCS 3HAHUN, U MPAKTUICCKUE
3aJlaHHsl, BBISIBIISIONINE CTETICHb C(OOPMUPOBAHHOCTH YMEHUH M BJIaJICHUH, TPOBOIUTCS B opMe
sk3amena (1 u 2 cemectpsl) u B hopme 3aueta (3 cemectp).

DK3aMeH M0 JAaHHOW TUCIHMITIMHE POBOMTCS B YCTHON (POPME MO IK3aMEHAIMOHHBIM OHIICTaM,
KXKIBIH 13 KOTOPBIX BKITFOYAET 2 TEOPETUICCKUX BONPOCA U JIBA MTPAKTHUCCKHUX 3aaHHUS.

IMoka3aTeu U KPUTEPUM OLIEHNBAHUS IK3AMEHA:

— Ha OILEHKY «OTJHYHO» — OOyyaroumuiics JeMOHCTPUPYET BBICOKHH  YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMATHYECKOE M TJIyOOKOE 3HaHUE
yueOHOro MaTepuala, CBOOOJHO BBHIMOJHSIET MPAKTUYECKHE 3a/laHusi, CBOOOJHO OIEpHpPYET
3HAHUSIMU, YMEHUSIMU, IPUMEHSIET UX B CUTYAIUAX MOBBIIICHHON CI0KHOCTH.




— Ha OLIEHKY «XOPOLI0» — 00yYaroImuics JEMOHCTPUPYET CPEAHUNA YPOBEHb CHOPMUPOBAHHOCTH
KOMITIETEHIINI: OCHOBHBIE 3HAHMsI, YMEHHS OCBOEHBI, HO JIOMYCKAIOTC HE3HAYUTENbHbIE OLINOKH,
HETOYHOCTH, 3aTPYIHEHUS IPU AHAIUTUYECKHUX OIEpalMsax, [IEpeHOCe 3HaAHUM M yMEHMM Ha
HOBbBIE, HECTAHJIAPTHbIE CUTYAIIUU.

— Ha OLEHKY «yI0BJIETBOPUTEIbHO» — OOYYaIOLIUICS IEMOHCTPUPYET MOPOTOBBIA YPOBEHb
c(OpMHUPOBAHHOCTH KOMITETEHIIUI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI JTOMYCKAIOTCS OMIMOKH,
MIPOSIBJISIETCS. OTCYTCTBHE OT/ENIbHBIX 3HAHWH, YMEHHH, HABBIKOB, OOYYaIOIIMNCS HCIIBITHIBACT
3HAYUTENIbHbIE 3aTPYJHEHHS] IPU ONEPUPOBAHUM 3HAHUSMU U YMEHUSIMHU IIPU UX NEPEHOCE Ha
HOBBIE CUTYalUH.

— Ha OIICHKY «HEYJA0BJIEeTBOPUTEIbHO»— 00yJaIONUiCs JeMOHCTpUpYeT 3HaHus He 6oiee 20%
TEOPETUYECKOT0 MaTepHuaia, JOMyCKaeT CyHIeCTBEHHbIE OIMMOKHM, HE MOXET IoKa3aTh
WHTEJJIEKTyaJIbHbIe HaBBIKU PEIICHUS MPOCTHIX 3a/1ay UM HE MOXKET MOKa3aTh 3HAHUS JlaXe Ha
YPOBHE BOCIIPOM3BEICHHS U OOBSICHEHUS HH(POPMAIIHH.

Ilokazamenu u Kpumepuu oyeHu8anuA 3auema:

- JUIS caauM 3a4deTa o0ydyaromuidicsl Mmoka3biBaeT chopmupoBaHHOCTh KommereHiuid OITK-1,
[IK-1 u [IK-3 mo pa3genam 3-ro cemectpa, T.e. MOKa3bIBa€T COOTBETCTBYIOLIWE 3HAHUA (110
KpaifHell Mepe, Ha YPOBHE BOCIIPOHM3BEICHUS M 00bsICHEHHS WH(POPMAIIMN) ¥ HHTEIUICKTYaIbHbIC
HaBBIKH PEILICHUs MPEIIOKEHHBIX B TaOuIIe 1.7a) 3a1ay;

- 3a4eT He CHaH, €CIIU Pe3yabTaT O0YyUYCHHS HE IOCTUTHYT, OOYYAIONIUICS HE MOXKET IMOKa3aTh
3HaHHWS Ha YPOBHE BOCIPOM3BEACHHS M OOBSICHEHHs WH(POpMAlMK, HE MOXET I0Ka3aTh
WHTEJUICKTYaJIbHbIC HaBBIKU PEIICHUS MPOCTHIX 3a1a4.



