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Jluer akTyanusanun paGodeii nporpaMmel

Paboyas nmporpamma nepecMoTpeHa, 00Cyxk/IeHa U 0106pena st pea.n?kl?,auun B 2021 - 2022
y4eOHOM rofty Ha 3acenanuu Kadenpb [IpukiaaHolt MaTeMaTHKi H MHMOPMATHKHA

ITporokomor 120 2021r. Ne3
3as. kadempoit o 1O.A. VsBekon

PaGouast porpamma nepecmMoTpena, o6cyxk/ieHa 1 0106pena Ut peammsamin B 2022 - 2023
y4eOHOM rojy Ha 3acenanuu Kadeapsl IIpukiajiHoi MaTeMaTHKH U HHGOPMATHKH

ITpotokon ot 20 r. N
3aB. kadenpoii 10.A. U3zBekos

PaGouyas nporpamma nepecMoTpera, 06Cyxk/enHa 1 0106pena Ut peannsannn B 2023 - 2024
y4eGHOM rojly Ha 3acefanuy Kadenpsl [IpHKIagHON MaTeMATHKH U HH(POPMATHKH

[Tporokom ot 200 1 oNe .
3aB. kadenpoii I0.A. U3zBekon

PaGouyas nporpamma nepecmoTpera, o6CyskaeHa 1 ofo6pena s peammsaruu B 2024 - 2025
y4eOHOM rofty Ha 3acenanny kadenpsl IIpuKiagHOHi MaTeMaTHKK 1 HHYOPMATHKH

[Mporokom ot 20- 1 No
3aB. kadenpoii IO.A. V3BekoB

PaGouas nporpamma nepecmoTpeHa, o6cyskieHa 1 ogo6peHa 11s peanmmsamun B 2025 - 2026
y4eGHOM rofly Ha 3aceanuu Kadenprr IIpHKianHoit MaTeMaTHKH M HH(OPMATHKH

[Ipotoxomor 20 r. Ne

3aB. kadeapoit 10.A. H3Bexos




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHUs JUCUMIUTUHBI «Martematukay SBISAIOTCA: (OPMUPOBaHUE Y
0o0yJaromuxcsi OOIEKYIbTYPHONH KOMIIETCHIIUU, BKJIIOYAIONICH O3HAKOMIIEHHE OaKallaBpoB C
OCHOBHBIMHM MaT€MaTU-UYE€CKUMHU MOHATUSIMH, BOCIUTaHHE BHICOKOW MaTeMaTHUYECKON KyJIbTYpHI,
0asupylolIeiicss Ha WMCIOJIb-30BAaHMHM OCHOBHBIX 3aKOHOB MAaTEMAaTHKH B MPO(ecCHOHATBHOM
NEeSTENIbHOCTH, TPUBUTHUE HABBIKOB COBPEMEHHBIX BHIOB MAaTEMAaTUYECKOTO MBIIIICHHUS,
UCIIOJIb30BAaHNE MATEMATHYECKUX METOJIOB M OC-HOB MAaTEMAaTHYECKOTO MOJCIUPOBAHUS B
MPAKTUYECKON NIeATEIbHOCTH, BbIpaOOTKa y OakanaBpoOB YMEHHUS MPOBOJUTH MAaTeMaTHUECKHA
aHAJIM3 TPUKJIATHBIX 33]1a4 ¥ OBJIAJICHNEC OCHOBHBIMH QHAJUTU-KO-TEOMETPHYSCKUMH METOAAMHU
MCCJICTOBAHMI TAKUX 3a]1a4.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl POrpaMMbl

HNucnummaa MartemaTnka BXOIUT B 00s3aTelnbyl0 4YacTh Y4eOHOTO IJIaHa
00pa3oBaTesbHOI TPOrPaMMBI.

I[HSI HU3YUCHUA JAUCHUITIINHBI H606XOIII/IMLI 3HaHUA (YMCHI/ISI, BJIa[[eHI/ISI),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

Hucuunnuaa MatemaTtuka BXOAUT B 0a30Byr0 uacTh Osioka 1 oOpa3oBaTenbHOM
MIPOrpaMMBl.

OcBoenune IlaHHOfI JAUCHUIIIMHBI NPCANOIaracTt, 4To B pE3yjabTaTC U3YyYCHHA HIKOJIBbHOI'O
Kypca MaTeMaTHKU O0ydaroluiicss uMeeT chOpMUpPOBAHHOE MPEICTABICHUE O MaTeMaTHKe KaK
YHUBCPCAJIBHOM A3BIKC HAYKWH, 00 naecax U MEroJax Mar€MaTHKH, BJIaACCT MaTEMaTHYCCKUMU
3HAHUSIMU M YMEHHUSIMH, COOTBETCTBYHOLIMMU DeneparbHOMYy KOMIIOHEHTY T'OCYAapCTBEHHOTO
CTaHJapTa 00IIero 00pa3oBaHMs, UMEET Pa3BUTOE JIOTHYECKOE MBIIUICHUE, IIPOCTPAHCTBEHHOE
BOoOOpakeHue, 00J1a/1aeT BBICOKUM YPOBHEM aJITOPUTMUUYECKOM KYIbTYPBHI.

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLUHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIUILTIH/TIPAKTHK:

Teopernueckas MexaHuKa

[IpuknagHas MmexaHuka

Xumust

Anrebpa IOTUKH U OCHOBBI TUCKPETHON TEXHUKHU

MaremaTnyeckoe MOJETUPOBAHUE

TeopeTnyeckre OCHOBBI JIEKTPOTEXHUKH

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pesynbTare ocBoeHust IUCHUIUIMHBI (Monyiisi) «MaTtemaTrkay o0y4aroniuiics: JoIKeH
001agaTh CIeAyIOIUMU KOMIETEHIUSMMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-3 Crioco0GeH MpUMEHSTh COOTBETCTBYIOMIMNA (PH3UKO-MAaTEeMaTHUECKUN armapaT, METOJIbI
aHaIM3a U MOJEIUPOBAHUSA, TEOPETHUUECKOTO M OKCIIEPUMEHTAIBHOTO MCCIENOBAaHUSA IIPH
peleHuu npodeccruoHalbHbIX 3a71a4

OIIK-3.1 Hcnons3yer MeTOAbl aHamu3a W MOJEIUPOBAHUS IPU  PELICHHUH
npoeCCHOHANBHBIX 33734,  MOJEIUPOBAaHMM M  HPOEKTHUPOBAHUU
SHEPrOCUCTEM

OIIK-3.2 CriocobeH NpPUMEHSTh  COOTBETCTBYIOUIMHM  (pH3MKO-MaTeMaTHYECKHit
ammapar NpH TEOPETHYECKOM M OKCIIEPUMEHTATHHOM HCCIICAOBAaHUH B
PELICHUH 33/1a4 YHEProcOepeKeHUs




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUILIMHBI (MOAYJISA)
OO0mmas TpyA0EMKOCTh JUCIUIUIMHBI cOCTaBisieT 15 3adueTHbIx equHuIll 540 akana. 4acoB, B TOM
quce:
— KOHTaKTHas paborta — 262,1 akan. 4acoB:
— aynutopHas — 252 akaj. 4acos;
— BHeaynutopHas — 10,1 aka. gacos;
— caMmocrosTenbHas pabora — 206,5 akan. gacos;
— B (hopMe MpakTUIECKOM moaroToBku — 0 akaj. 4yac;,
— MOJrOTOBKA K Kk3ameny — /1,4 akan. yac

dDopMa aTrrecTaguu - 3K3aMCH, 3a4€T C OHeHKOfI

AynutopHas
KOHTaKTHas paboTa
(B akaj. yacax)

dopma TEKyIIEro
Bun KOHTPOJIA
CaMOCTOSTEIBHOM | YCIIEBaEMOCTH U
padoThI MIPOMEKYTOUHOM
aTTecTaluu

Kon
KOMITETEHI[UU

Paznein/ rema
JIACITATIINHEL

Cemectp

nab. | TmpakT.
3aH. 3aH.

Jlek.

CamocTosTenbHast
paboTta cTymeHTa

1. JluneilHasi ©  BeKTOpHas
anrebpa

1.1 - Marpuns, H©X
Pa3HOBUAHOCTH. JlelicTBuUs
HaJ MaTpULIAMU: PABEHCTBO
MaTpHuil, CIIO’KEHHE,
YMHOKEHHE Ha  YHCIIO,
YMHOXEHHE MaTpHll.
IIpeobpazoBanne wmarpui:
TPaHCIIOHUPOBAHHUE,
JJIEMEHTapHBIE
npeoOpa3oBaHus MaTPHUIL. - TunoBoii pacuet
- Onpenenurens Nel «Marpust
KBaJpaTHOM MaTpHLbI, €ro Onpenenu-tenu. | 3ammra TP Nel:
CBOMCTBA. O6pamenue| 1 | 6 8/21 11 | Cucremsl nuHEH- |  ycTHBIM ompoc,
Mmartpull. PaHr MaTpuIsL. HBIX TECTUPOBAHUE
-Cucremsl JMHEHHBIX anrebpande "CKUX
ypaBHeHUH.  MaTpuuHbIit YpaBHEHUI.
croco6 pelIeHusl.
Dopmyiisl Kpamepa.
VcaoBus  COBMECTHMOCTH
CHUCTEMBI JIUHEHHBIX
ypaBHeHui. OIHOpOIHBIE
cuctembl. Meton [aycca.
Cucrembl ypaBHEHHH Ipu
pacuére JJIEKTPUYECKUX
nenen METOJOM

OIIK-3.1,
OIIK-3.2




1.2 4. Teomerpuueckuit
BEKTOD. JIuneitapie
ore-palyy HaJl BEKTOpaMH,
ux cBoicTBa. JluneiiHoe
(BEeKTOpHOE) IIPOCTPAHCTBO.

Brinosnnenue
bazmuc peanbHOTO
WHTUBH- -IIpoBepka
npo-ctpaHcTBa. JlekapToBa
JTyaJIbHOTO WHIUBUAYaIbHBIX
cucTEMA KOOp/IMHAT. N OIIK-3.1,
. 4 6/21 10 JTOMAIITHETO 3aJlaHui,
[po-creiimmue 3aJa4H, N OIIK-3.2
3agaaus W3 Nel|-HToroBsiii Tect mo
pemraemele METOJIOM
«Bex—TopHas paszmenyl
KOOp/JIMHAT.
N anredpa»
5. HenuueiiHble omnepanuu
HaJ BEKTOpaMH:
CKaJIsIpHOE, BEKTOpHOE,
CMEIIaHHOE TIPOU3BE/ICHUE,
UX CBOWCTBA.
HUroro no pazaeny 10 14/41 | 21
2. AHanuTH4YecKas TeOMEeTpHs
2.1 - IBe 3a1a91
aHAJTUTUYECKOMN
TEOMETPHH. YpaBHeHue
JMHUM U TIOBEPXHOCTH KaK
- IloaroroBka k
YpaBHEHHUS .
KOH-TPOJIEHO
TEOMETPUYECKOTO  MecCTa
pa—0ote u
TOYEK.
N eimonHeHne AKP
- VYpaBHeHHE TpSAMON Ha -IIpoBepka
Nel . OIIK-3.1,
IUIOCKOCTH. 4 821 10 KOHTPOJILHOM
. «AHanuTHYeCcKast OIlK-3.2
-VpaBHEHUST TNPSIMOH | paboter AKPNel
re0-MeTpHUs».
TIOCKOCTH B
- I[loaroroBka K
MPO-CTPAHCTBE.
MPaKTUIECKUM
CwMmeniaHHble 3aJ1auM.
3aHATHSIM.
IIpunoxxennss Ha TpuMepe
JIMHEapU3aluu
XapaKTEePUCTHUK
HaMarHU-YMBaHMsL.
2.2 - Kpussie BTOpOrO
Mopsi/IKa: OKPY>KHOCTb,
SJLIUIIC, runepbona,
napabona, UX ypaBHEHHS U -
TeOMETpPHU-YECKHe WNunuBunyansHoe
CBOMCTBA. JI0-MalllHee
- [IpoBepka
- YpaBHEHUE TIOBEPXHOCTH 3a—gaHue Ne2
Kak ypaBHEHHUE «Kpusbie Broporo | ‘AHBIAYATbHBIX
TEOMET-PUYECKOTO  MecTa 4 421 11 pno ;mxaf sanamuii NJI3 Ne2. OIK-3.1,
P - UToroBslii Tect OIlK-3.2
TOYEK. IToBepxHOCTH -
o pazaeny 1.
BTOPOTO Topsi/IKa: CaMOCTOSITEIIb "HO N
- YcTHbIi onpoc.
AIUIAIICOUA, TUHEepOOIIon], € M3y4CHHE
napaboIon, KOHYC. yueOHOi J1H-
WccnenoBanne ux (GHopmbl TepaTypsl
METOJIOM cede-HHsI.
Hununppuueckue
TIOBEPXHOCTH.
HWroro no pazaeny 8 12/41 | 21
3. BBelieHHe B MaTeMaTHUYECKHIA
aHanus. IIpenesnsl
3.1 KoMIuleKCHBIE YHCIIa. -Brimonnenue
AnreGpanyeckas WH/IUBU-
T I/IFOI—II)OMCT qu’cxaa ITyaJbHBIX “Tposepra
P P > Y WHJWBUTyaIbHBIX OIIK-3.1,
MOKa3aTesIbHas (dbopmbl 2 3 JIOMAaIIHUX .
. nmoMariHux 3afganuii|  OIIK-3.2
KOM-IICKCHOT'O qucia. 3amanmii: MJ13 Ne3
. N3 Ne3.
JleticTBust c «KoM—miekcHbIe
KOMIUIEKCHBIMU YHCIIAMH. YHC-TIa».




3.2 - DieMeHThl Teopuu

MHOXECTB u
Ma-TeMaTH4eCKOH JIOTUKH.
- Uucnossle
10CJIE/I0BAaTEIbHOCTH.
[Ipenen YHUCIIOBON
MI0CJIe/I0BATEIIbHOCTH.
Oynkmus.  CrnocoOsr “Bomosmenne
Y : W13 Ned
3aJlaHus (hyHKUINU.
«BBenenue B
Oc-HOBHbIE N
MaTeMaTHYeCKUN
XapaKTepUCTUKU (PYHKIHH.
anamms. [Ipenen n
Ob6parHas (dyHKUHS.
HENPEPHIBHOCTD
CrnoxHas GdyHKIMA.
(byHKIUNY.
DnemMeHTapHbIe u
- [loaroroBka k -IIpoBepka
HEdJIeMEHTap "Hble o
PP goon | 12 KOHTPOJIBHOM WH/IMBUTYaJIbHBIX OIlK-3.1,
y ) ’ pabore AKP No2 | 3amanmii I3 Ned. OIlK-3.2
- Ilpemen ¢ynxuun B .
«IIpenen -YcTHBIH onpoc.
TOYKE, B OECKOHEYHO-CTH.
(GyHKIUU.
beckoneuno Majble
HenpepbiBHOCTB
(GyHKIMM B TOYKEe, WX
. GbyHKIHINY.
cBoiicTBa. Teopema o CBsI3H
HKIMH, €€ Tpenena u
by ’ D! CamocrosTenpHOe
6ECKOHEUHO MaJIOM. o
u3ydeHue yueOHoi
- [Ipenen CYMMBI,
JIM- TepaTyphl.
MPOM3BENICHHS, YaCTHOTO.
Beckoneuno Oomplive, uxX
CBSI3b c OECKOHEYHO
Ma-JIbIMH. CpaBHeHue
6ECKOHEYHO MaJbIX.
IlepBsrit u BTOpOIt
3aMe4aTeNIbHBIN TIpeIeibl
-Brinosnnenue
N3 Ned
«BBenenue B
3.3 - HenpepsiBHOCTB MaTeMaTHYeCKUI
GbyHKIMN B TOUKE. a”anus. [Ipenen u
Knaccugpukanus TOYEK HETPEPHIBHOCTH
paspsiBa. CaoiicTBa GbyHKIUNY. -IIpoBepxa
(yHKUMH,  HENpepBIBHBIX - [TonroToBka K | MHAWBUAYAJIBHBIX
Ha OTpE3Ke: KOHTPOJIBHON 3amanuit /13 Ne4. OMNK-3.1
OTPaHUYEHHOCTb, 4/21 6 pabore u -IIpoBepxa OIK 3' 2’
CYIIIECTBOBAHHE eimonHeHne AKP KOHTPOJHHON '
HanOOJIBILIETO " Ne2 «IIpenen pabotsr AKPNe2.
HaVMEHBILETO  3HAYCHMII. (GyHKIUH. -YCTHBIN ompoc.
CymiecTBoBaHHE HenpepbiBHOCTB
MIPOMEKYTOUHBIX GbyHKIHANY.
3Ha4YeHUM. -
CamocrosTenpHOe
H3yueHHEe yueOHOU
JIM- TePaTypBHl.
HWroro no pazgeny 14/491 | 21

4, JuddepenuunansHoe
ucyncieHne (QYHKIUH — OJHOM

MepeMEeHHON




4.1 - [IpousBoaHas
¢ynkmum, e€ cMblcT B
pa3-MUYHBIX 3aa4ax.
OcHOBHbIE CBOWCTBa
MIPOM3BOA-HOM.
- Juddepenuman - Brimonnenue
(dhyHKINY, ero UHIU-
TeOMETPUYE-CKAIl  CMBICII. BUJIYaIbHOTO
Jluneapuzarms  yHKUIUH. JIOMari-Hero
IIpumene-uue IIOJIHOTO 3aganusa /I3 Ne5
muddepenuana K «IIpo—n3BoaHast -IIpoBepka
MPUOITKEH HBIM (yHK-IIUHM OJJTHOW | MHAWBHUIYaTbHBIX
BBIYHCIICHUSM. nepe-MeHHOM». | 3amanmit /I3 NeS. | OIIK-3.1,
ST i S 831 | 10| g Ry OIIK-3.2
POM3BOJIHAS CIIOXKHOH H OJITOTOBKA K poBepka .
oOparHoi GyHK-TMH. KOH-TPOJILHOM KOHTPOJIbHOU
WHBapuaHTHOCTb pa—6ote u paboTtsr AKPNe3.
muddepeHnunana. BoinosiHeHne AKP
Judde-penuupopanue Ne3
(dhyHKINY, 3a/IaHHOM «IIponsBonHas
napameTpude-cku. HesBHO (yHK-IIUH OJTHOM
3ajgaHHble (QYHKOUH, UX nepeMeH-HOi».
JudhepeH-poBaHue.
Jlorapudmuueckoe
muddepeHnupoBaHue.
- [IpousBoaubIE u
muddepeHuansl  BBICHINX
4.2 - OCHOBHBIE TEOPEMBI
MaTeMaTH4e "CKOro
aHanu3a (TeopeMsl Poss,
Jla—rpamxa, Kommm).
IIpasuno Jlonurans.
- VYciioBue MOHOTOHHOCTH - Bomonuenue
¢byHKIMY. OKCTpeMyM Tunosoro pacuera
(hyHKIUH. OThIcKaHue Ne2
HanOOJIBIIETO " «HccnenoBanue
HaUMEHBIIETO  3HAYCHHI (yHKUUH 1
¢byHK1IMY, HOCTPOCHUE 3amuTa TPNe2:
. N OIIK-3.1,
i hepeHmupyemoit Ha 5 6/31 | 13,2 rpadukoB» U YCTHBIH O1Ipoc, OITK-3.2
OTpe3Ke. HOJrOTOBKA K TECTHPOBAHHUE.
- Uccnenosanue 3aIlUTE.
BBITYKJIOCTH rpaduka -
¢yukiuu. Touku neperuda. CamocrosTenpHOe
ACUMITOTEHI rpaduka n3ydeHue yaeOHou
¢byHKIMY. IToctpoenue JIATEpaTyphI.
rpaduka QyHKIHH.
- IlpuGmkeHHOe perieHue
ypaBHeHHi.  OT-IeneHue
KOpHe#l ypaBHeHMs. MeTof
XOpJ ¥ Kaca-TeJIbHbIX.
HWroro no pazaeny 10 14/611 | 23,2
5. Dx3amen 1 cemectp
5.1 ITogroroska K OIIK-3.1,
JK3aMEHY OITK-3.2
Hroro mo pazneny
Hroro 3a cemectp 36 54/18,91]| 86,2 SK3aMeH

6. I/IHTel"paJ'H)HOe HUCUYHUCIICHUEC

(YHKIMU OZHOHN NMepeMEHHO




6.1 - TlepBooOpa3Has.
Heomnpenenénnpiii

HWHTETpajl ¥ €ro CBOMCTBA. - Bremonnenue
Metoapl MHTErpUPOBAHUS: WH/IMBUAYAJIBHOT O
HEMOCPE/ICTBEHHOE, 3aMeHa JIOMAIIIHETO
MePEMEHHOM, 3aganus W13 Ne6
UHTErpPUPOBAHUE hi(s) «HeomnpeneneHus!
YacTAM. 1 MIHTETpai». -IIpoBepka
- Wnterpuposanue - [lonroToBka Kk | MHAMBUAYaJIbHBIX
MpOCTEHINX 8 1201 | 162 KOHTpPOJIBbHON 3aganuit /13 Ne6. OIIK-3.1,
palMoHaIbHBIX npobei, ' pabote u -IIpoBepka OIIK-3.2
panoHaIbHbIX JIpobeit. BhlnonaHeHue AKP KOHTPOJIBHOU
Hexoropeie cBenenuss wu3 Neq pabotsr AKPNe4.
BBICILICH aJIreOpsl. «HeomnpeneneHHb!
-Unterpuposanne W UHTETpam.
BBIPOKEHHUH, COJepIKaIUX - CaMOCTOSITEJILHOE
TPUTOHOMETPUYECKHUE n3ydeHue yaeOHon
(hyHKIUU. JIUTEPATYypPHI.
-Unterpuposanne
HEKOTOPBIX
6.2 OnpeenéHHbII
UHTErpall.
- 3ajgauy, NpUBOAALIME K
MOHATUIO  ONpENeIEHHBIN
unrerpas.  OmpezeneHue,
ero cBoiictBa. Teopema
- Bomonuenue
cymiectBoBaHus. MHTerpan
Tunosoro pacuera
C TEPeMEHHBIM BEPXHUM No3
IpeaeIoM opMyJia N .
P . (bopwy. «OrnpeeneHHbIH
Hyrorona-Jleitbuura.
HHTETpAI» U 3ammra TP Ne3:
i Meroze! 6 8/41 12 MOJITOTOBKA K CTHBII onpoc OIK-3.1,
HUHTETPUPOBAHUSI. n Y poc, OIlK-3.2
3alIuTe. TECTHPOBaHHUE.
- T'eomerpuueckue  u
MEXaHHYECKHe
CamocrosTenpHOe
HPUIOKEHUS o
N u3ydeHue yueOHoi
ompeIeIEHHOTO UHTETpaa.
JIUTEPATYPHI.
- [MTpubnmxennoe
BBIYHCIICHHE
oIpezieneH-HbIX
HWHTETPAJIOB. Merton
PAMOYTOJILHUKOB. MeToz
Tparnenuii. Mertos mapaboJ.
Hroro no pazaeny 14 20/61 | 28,2

7. OyHKIMU
HepeMeHHBIX

HCECKOJIbBKUX




7.1 OyHKIMHM HECKOJIBKHX
nepemenHbix (OHII).
-Onpenenenue
OKPECTHOCTH TOYKH,
oblacTd Ha  IUIOCKOCTH.
Onpenesnenue (dhyHKIMN
HECKOJbKHX TEPEMCHHbIX.
CxkansipHoe mone. Jluanu u
MOBEPXHOCTH YPOBHSI.

- [TonsTe npezena
(dhyHKUINHU JIBYX
HepEeMEHHBIX.

HENPEPLIBHOCTL  (QyHIMU

JIBYX TI€PEMEHHBIX.
-HactHble  NPOW3BOJIHbIE,

- Bommonnenue
TumnoBoro pacuera
Ned «Dynkum

. HECKOJIBKHMX 3amura TP Ne4:
ux reomMeTpuie-ciiui 6/21 10 EPEMEHHBIX) CTHBIN OIpPOC OIIK-3.1,
CMBICIL. [onHoE p ’ y poc, OIIK-3.2

N - TECTHPOBaHHE.
IpUpaIIeHue, TIOJTHBIN

CamocrosTenpHOe
Juddepennan OHIL o
. n3ydeHue yueOHoH
l'eomeTpuyeckuii  cMBICT
JIATEPaTypHL.
nonHoro au¢epenuana.
[Mpumenenue IIOJTHOTO
nmudde-peHipana K
HIpUOIKEHHBIM
BBIYHCIICHUSM.
- Juddepennupoanue
CIIO’KHOU u HesIBHOM
¢byHKIN HECKOJIBKHX
MePEeMEHHBIX.
-HacTHble NpPOM3BOJHBIE M
nonubie  audde-peHnuans
BBICUIHX TTOPSIIKOB.
-Brinosnnenue
7.2 - JlokanpHbIi Tunosoro pacuera
3KCTpeMyM (YHKIMUA JIBYX Ne4 "Oynknum
re-peMeHHBIX. HECKOJIBKHX
Heob6xonumoe u nepeMeHHbIX" (11
P (P | 30 rra TP Ned:
JIOCTaTO4YHOE YCIIOBUS OJI0JDKEHUE) U . OIIK-3.1,
2 4 YCTHBIH OIIpoC,
3KCTpeMyMapyHKIIUH JIBYX MOJITOTOBKA K OIlK-3.2
TECTUPOBaHHE.
nepeMeHHbIX. Haubombiiee 3alIuTe.
Y HaWMeHbIIee 3HAauYCHHE -
(GyHKIIMH B 3aMKHYTOH CamocrosTenpHOe
obmacty. n3ydeHue yaeOHon
JIUTEPATYPHI.
-Brimonnenue
Tunosoro pacyera
7.3 TlpumeneHwue KLU
P bynxn Ne4 "Dynkuuu
HECKOJIbKHX IIEPEMCHHBIX.
. HECKOJIBKUX
-YpaBHeHUe KacaTeIbHON "
nepeMeHHbIX" (IIp
IUIOCKOCTH W HOpPMalll K
OJIOJDKEHHE)
TIOBEPXHOCTH.
-Cxanspsoe nosie. JIunuu u 3amura TP Ne4:
MoBe XI})IOCTI/I OBHSI 2/11 6 CamocrosrensHoe CTHBIH ompoc OIK-3.1,
P My : U3y4EHHE TEMBI Y poc, OIIK-3.2
IIpousBonas o "Merox TECTUPOBAHUE.
HAaIpaBJICHHUIO U TPATUCHT.
HauUMCHBIINX
-[Tonsitue 00 "
KBaJpaToB" U
WUHTEPIOJISIHN u
BBITIOJTHEHUE
anmnpoxkcumanuu.  Metog
WHJUBUYaJIbHOT O
HaWMEHBIIUX KBaJIPaTOB.
JOMAIIHEeTO
3aJJaHus 110 TeME.
Wroro no pazaeny 10/31 | 20

8. Uurerpan no ¢urype




8.1 Unrerpain no ¢urype

- Ilonarue burypel,
nuaMeTpa (Urypbl, Mephl.
3agaua 0 Macce (UIypBL
Wnrerpanpnas cymma u

-Beimonnenue
TunoBoro pacuera
Ne 5 «MuTerpan o

Urype» u
uHTerpan  mo  ¢urype. buryp 3amuta TP NeS:

o MOJIrOTOBKA K N OIIK-3.1,

CpoiicTBa HHTerpajia 1o 6/21 10 YCTHBIH OTIPOC,
3aIuTe. OIIK-3.2
¢urype. TECTUPOBAHUE
- BblunciIeHHe KpaTHBIX
CamocrosTenpHOe
WHTETPATIOB B JICKAPTOBBIX, o
n3ydeHue yueOHoH

MOJISIPHBIX,

JIUTEPATYPHI.
[THHAPHIESCKUX
KOOpJIMHATAX.
HUroro no pazaeny 6/21 10
9. Juddepennmanbapie
YpaBHEHHUSI. Cucremsl
JuddepeHInaIbHbIX YpaBHEHUH
9.1 OOBIKHOBEHHBIE
JuddepeHaIbHbIe
ypaBHeHus 1 nopsika.
- OCHOBHBIE IOHATHS, HX
TEOMETPUUECKUH  CMBICIL.
3agaga Komm. Teopema
CYIIECTBOBAHUS u
€/IMHCTBEHHOCTH PEIICHHUS

- IloaroroBka k
3amaun Komu. .

KOHTPOJIBHOM
-OCHOBHEIE KJIaCChI

aBHeHud 1  mopsjka. paGore u
yp > peimotHeHHe AKP
HUHTETPUPYEMbIe B Nos
KBaJpaTypax: ypaBHCHHS C '

Aparypax: yp «Inddepennnans
Pa3aeNIoUUMHCS 8/41 12 HbIC VDABHCHIS IIpoBepka AKP OIIK-3.1,
MEePEMEHHBIMH, yp Nes. OIlK-3.2
OJHOPOJHBIC U ypaBHEHHUS fIepBoro

p yp ’ TIOPSTIKAY.
K HHAM  IPHUBOJSIIUECS.
uddepeHmaILHbIE
Auddep CaMocTosTeNbHOE
ypaBHEHHsS B 3ajadye o o
H3yueHHe yueOHOU
MEpEeXOTHOM Tpollecce B
JIUTEPATyphl

JMHEHHBIX 3JIEKTPHYECKUX
HOJIAX.

- JluHeliHple, ypaBHEHUs
bepnynnu, B HONHBIX
muddepeHuanax.
VpaBHEHHUS, OIUCHIBAIOLINE
MEPEeXO/IHblEe TIPOLECCH B
JIMHEHMHBIX 3JI. NElsX.




9.2  JuddepeHuunanbHble

ypaBHEHHS BBICIIIAX
MOPSIIKOB.

-3agaya Ko ISt
T epeHIInaILHOTO

ypaBHEHUS N- TO OpsIKa.
[lonsiTe xpaeBo¥ 3amaym.
YpaBHeHHs, JONMYyCKaIOIINe
MOHIKEHHS IOPSIKA.

- JInneinsIi
U depeHInaTbHBIN
oIepaTop, €ro CBOMCTBa.
VYcnosue JIMHEHHOH
3aBUCUMOCTH CHUCTEMBI
(dhyHKIUH,
(yHIaMeHTanbHas cUcTeMa
(hyHKUMH-peICHUN.
Teopema 0  CTIpyKType
o0riero pelieHus
JudhepeHIaIbHOro
JTUHEHHOTO YpaBHEHUS
BBICIIETO HOPSIIKA.
-JIunelinple  OHOPOJHBIE
JuddepeHaibHbIe
YpaBHEHHS C MOCTOSHHBIMH
K03 GUIIIEHTaMHL.
-JInHeliHpIe HEOTHOPOIHEIE
muddepeHInaIbHbIC
ypaBHeHus. Teopema o
CTPYKType obmero
peuieHus. MeToa Bapualuu
MPOU3BOJIBHBIX
MOCTOSIHHBIX JUTSL
OTBICKaHUS peleHui
JUHEHHBIX HEOIHOPOIHBIX
T PepeHIIHATBEHBIX
YpaBHEHHUI.

- JIuneitnbie
HEOHOPOJIHbIE
muddepeHInaIbHbIC
YpaBHCHUsL BBICIIUX
TOPSIKOB C TIOCTOSIHHBIMU
k03hGUIUEeHTaMH U CO

6/1,91

10

- Tunosoii pacuer
Ne 6
«uddepennuans
HBIE YpaBHEHHUS U
HX CUCTEMBD»

- CaMOCTOSITEIIbHOE
u3ydeHue yueOHoi
JIUTEPATYpPhL

3ammra TPNe6:
YCTHBIH OIIPOC,
TECTUPOBAHUE

OIIK-3.1,
OIIK-3.2

9.3 Cucremsl
U PepeHIHATBHBIX
ypaBHEHHUH

-HopmanbHas cucreMa
JudhepeHInaIbHbIX
ypaBHEHHH. ABTOHOMHEIE
CHUCTEMBI. BexropHas
3aIHCh HOPMAaJIBHOM
cucremsl. ['eomeTpudeckuil
cMbica penienus. -da3oBoe
MPOCTPAHCTBO (IIOCKOCTB),
(hazoBast KpuBasl.

- Pemenue CHUCTEM
T PepeHIHATBHBIX
ypaBHEHHUI METOJOM
HCKITIOYEHHUH.

- Pemenwue CHCTEM
JUHEHHBIX ~ OJZHOPOAHBIX
T depeHInaIbHBIX
YpaBHEHHH C MOCTOSHHBIMH
koo durmenramu.

4/21

- Tunosoii pacuer
Ne 6
«Auddepennuans
HBIC ypaBHEHUS U
UX CUCTEMBD»

- CaMOCTOSITEIIBHOE
u3ydyeHue yueOHoi
JUTEpaTyphI

Bammura TPNe6:
YCTHBIH OmpocC,
TECTHPOBAHHE

OIIK-3.1,
OIIK-3.2

Wroro no pazneny

10

18/7,91

28

10. Dx3ameH 2 cemecTp




10.1 IToaroroska K OIIK-3.1,
SK3aMeHY OIIK-3.2
HWroro no pazaery
HWroro 3a cemectp 36 54/18,91| 86,2 9K3aMeH
11. Uucnosle
(YHKIMOHAJIBLHBIE PSbI
11.1 YucnoBsie psaasl.
-CxoguMocTe W cymMMma - MoxroTosKa K
psna. Heo6xomumoe N
ycIoBHe CXOJMMOCTH. KOHTPOIBHON
JleficTBust Hax psiiaMu. pabore 1
-UccnenoBanne psgoB c BemosHenne AKP
HEOTPULATEIbHBIMU 6 4 5 Ne6 «HImenonrie ITposepka AKP Ne6 OIK-3.1,
PABD». OIlK-3.2
YIICHAMH. N
-3Ha1<oqepez[yromnia A CamocrosTenbHOe
panbl. Teopema JleiGHuIa. N
H3yueHHe y4eOHOu
-3HaKOINepEMEHHBIE  PSIBL.
JIUTEPATYypPHI.
AGconoTHas W yCIOBHas
CXOJIMMOCTb psijia.
11.2 OYHKINOHAJIBHBIE
PSLIBL
-O6nacTh CXOIUMOCTH.
- CreneHHbIE PAIbL
Teopema Abens.
Paznoxenne ¢QyHkImMiA B
CTEIICHHBIE PpAIBL - Tunosoii pacuer
Ilpunoxennss  psgoB B Ne 7 «HucnoBsie n
pHOIMKEHHBIX (bYHKIIMOHAIbHBIE amura TP NeT:
BBIYHCIICHUSX. 6 6/41 5 PSLIBIY. JCTHBI OMpoc OIIK-3.1,
-Psipl dypre o - ’ OIlK-3.2
TPUTOHOMETPHIECKUM Camoctostensoe | oo POBAHE.
CUCTEMaM (hyHKUUH. u3y4yeHue yueOHoi
Paznoxenne QyHkImMA B JTUTEPaTypPHI.
TPUTOHOMETPUYECKUE PSJIbI
Dypre. VYcaosue
MOTO-YEYHOH CXOAUMOCTH
u CXOJMOCTH B
“cpenHem”.
-Psnpr Dypre B
HWroro no pazaeny 12 10/411 | 10
12. ®yHKIUM KOMIUIEKCHOTO
TIEPEMEHHOTO
12.1 -lIloustre QYHKIMHA
KOMIUIEKCHOTO
MIEPEMEHHOT 0.
OnemeHTapHble  (YHKIMU
KOMIUIEKCHOTO
HEPEMEHHOTO " ux
CBOICTBA.
-Ilpenen, MIPOX3BOIHAS
GyHKIMH ~ KOMIUIEKCHOTO — TumoBoii pacyer
MEPEMEHHOTO. VYcnosus Ne 8 «®ynkuun
i hepeHIpyeMOCTH. KOMILIEKCHOTO ammra TP No§:

Onpenenenue 6 81 61 MIEPEMEHHOTO0». . " OIlK-3.1,
. , YCTHBIH o1Ipoc,
AHATUTUYECKOW () YHKIIUH. - TecTHpOBaHHC OIlK-3.2
-MHTerpupoBanue CamocrosTenpHOe '

(YHKIMH ~ KOMIUIEKCHOTO n3ydeHue yaeOHou
nepemenHoro. CBoHCTBa U JIUTEPATYPBHI.

BBIYHCIICHUE. dopmyna
Komm.

-Paner Teitnopa u Jlopana.
M3onupoBanHbie  ocoObie

TOYKH, HX KBaJ'II/I(bI/IKaHI/ISI.
-BLI‘IGTBI, X BBIYUCIICHUC.
OcHOBHast T€oOpEMa (6]
BbIYCTAX.




Uroro no pazaeny 6 | | 821 | 6,1 |
13. Teopust BeposTHOCTEH W
9JIEMEHTEHI MaTeMaTHYEeCKOM
CTATHCTHKU
13.1 Cryuaiinble
COOBITHSIIO
-OcHOBHBIE (hopMyIbI
KOMOHMHATOPHKH.
-OcHOBHbIE MTOHATHS
Teopuu BEPOATHOCTEH.
. - [loaroroBka
Asrebpa COOBITHIA. N
KOHTPOJIbHOU
Knaccuueckoe,
pabote u
TEOMETPHUUYECKOE u
CTaTUCTHYECKOE semosmenme AKP
Ne7 «Cuyuqaitasie | IIpoBepka AKP Ne | OINIK-3.1,
OTIpe/IeNICHNsT BEPOSTHOCTH. 5 5/1,611 5
COOBITHSY. 7. OIIK-3.2
AxcromaTHKa TEOpUU
BEPOSATHOCTEH.
CamocrosTenpHOe
-Teopembl  cIOXEHUS U o
o n3ydeHue yueOHoH
YMHOXEHHS BEPOSTHOCTEH.
JIATEPaTypHL.
YcinoBHas ~ BEPOSATHOCTb.
dopmyna TIOJTHOM
BEPOATHOCTH U  (opMmyrna
baiteca.
-Cxema Bbepuymuy,
[pubmwxenus Jlanmaca u
13.2 Crny4aiinbie
BEJTUYUHBI.
-JluckpeTHbIe u
HEMpephIBHBIE  CIydaifHbIe
BEJINYMHEL Pan
pacnpeneneHus, (yHKIUA
pacnpeneneHus u BeimosnHeHne
IUIOTHOCTB PaclpeaeieHHUs. MHIUBHIYAJIBHOT O
-Maremaruueckoe JIOMAIIIHETO
OXXMJaHWEe U JUCIepcHs, 3amanus MJI3Ne 7
HaYaJlbHBIC U [ICHTPAJbHBIC «CryuaiiHble
MOMEHTHI. BEJINUUHBD» ITposepxa UJI3 Ne |  OIIK-3.1,
. 5 5/1,51 5
- Hopmanbhbelii  3akoH - camocrositenpHoe| 7. TectupoBaHue. OIIK-3.2
pacnpeneneHus, u3ydeHue yueOHoi
MIOKa3aTeNbHbIH 3aKOH JIATEPaTypHL.
pacnpeneneHus, - CaMOCTOSITEJILHOE
paBHOMEPHOE n3ydeHue yaeOHon
pacmpeneneHie W Jpyrue JIUTEpPaTyphL.
pacnpeneneHus.
- HepaBeHctBo u Teopema
YeOpiméBa. IlenrpanbHas
npeseNbHast TeopeMa.
- MHuoromepHsbie
CITyqaiiHbIe BEJINYUHEL.




13.3 DneMeHThI
MaTeMaTH4YeCcKOi
CTaTHCTHKU

- OcHoBHBbIE
MaTeMaTH4YeCKOi
CTATHCTHKH, TCHEepallbHas
COBOKYITHOCTh M BBIOOpKA.
IlepBruunas o0paboTka
pe3yJbTaTOB  HAOJIOCHUM
u ux SMIHUPHYECKHUE
pacupenenenus. Ilomuron
U TUCTOTpaMMa.

- Crartuctuyeckue OLEHKH
napamMeTpoB
pacopeneneHusi. TouedHbie
U MHTEpBaJbHBIC OLIEHKH.
JloBepuTenbHbIe
WHTEPBAJIBI JUTS
IapaMeTpoB HOPMaJbHOTO
pacripeeneHusl.

- IlomsTHe O KpuUTEepHUIX
MIPOBEPKU CTATUCTHYECKUX
TUTIOTE3. Kpurnueckas
001aCTh, YpPOBEHb
3HAYMMOCTH, MOIIHOCTb
KpUTEPHS. Kpurepnii
cormacus [lupcona  mist
THIIOTE3Bl O HOPMAJIbHOM
pacpeieNieHu .
-OyHKIMOHATBEHAS
3aBHCUMOCTh U PETPECCHSI.
Kpussie perpeccum.
Br160pouHsbIii

K03 PUIIHEHT KOppEISIIUH.
Omnpenenenue HapaMeTpoB
TUHEHHOI perpeccun
METOAOM HAUMEHBIIHX

TOHATUSA

8/3,51

— TunoBoii pacuer
TPNe8
«O06paboTka
9KCIIEPUMEHTAIIbH
BIX JTAHHBIX).

3amuTa TP Ne8:
YCTHBIH OIIPOC,
TECTUPOBAHHUE.

OIIK-3.1,
OIIK-3.2

Hroro no pazneny

18

18/6,611

18

Uroro 3a cemectp

36

36/12,61

34,1

3a0

Hroro no JAUCHUIIIINHE

108

144/50,
an

206,5

9K3aMeH, 3a4eT C
OLICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peann3anus KOMIETEHTHOCTHOIO MOAX0/Ja IPEAyCMaTPUBAET HCII0JIb30BaHUE B yUEOHOM
Ipolecce AaKTUBHBIX M HWHTEPAKTHBHBIX (OpPM MPOBEINECHHUS 3aHATHH B COYETAaHUM C
BHEAYAUTOPHOW PabOTON C 1EeIbi0 (POPMUPOBAHUS M PA3BUTUSA MPOPECCHOHATBHBIX HABBIKOB
oOyuatomuxcs. CornacHo n. 34 Ilopsaka opraHu3alMyd M OCYLIECTBICHMS JIEATEIBHOCTH I10
o0Opa3oBaTelbHBIM IporpaMMaM OakaiaBpuaTa Beiciiero odpazosanus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu mpo-BeJeHUH y4eOHBIX 3aHATHI 00ECIIEUMBAECTCS PAa3BUTHE Y
00y4aromuxcsi HAaBBIKOB KOMAaHIHON pabOThl, MEXKIMYHOCTHOW KOMMYHUKAIMH, MPUHATHUS
peLIeHUH, JUAEPCKUX KadyecTB, B TOM 4YHCIE C YYETOM pPETHOHANbHBIX OCOOCHHOCTEH
npodecCHOHATBLHOM JesITeIbHOCTH BBITYCKHUKOB U MMOTpeOHOCTEN paboToaaTerneii.

BeiOupas Ty miy MHYI TEXHOJOTHIO paboThl ¢ 00yUYarOIMMUCS, HEOOXOJUMO UMETh B
BUY, 4TO HambOonbero 3¢dexra oT ee MpUMEHEHUS MOKHO JIOCTUYb, €CIIM YYUTHIBATh IEIU
o0pa30oBaHus, Ha PealM3alUI0 KOTOPHIX JOJKHA OBbITh HampaBiieHa M30upaemas TEXHOJIOIHS,
coJiepKaHue, KOTOpoe MPEACTOUT MepeaaTh O0YJaIOUMMCS C €€ TOMOIIBIO, a TAKXKE YCIOBUS, B
KOTOPBIX OHa Oy/IET UCIOIb30BATHCS.

1. TpamunuonHsle oOpa3oBarenbHble TeXHOJIOTHH. OpraHuzanus 00pa30BaTEIHLHOIO
npolecca, OpeArnonaraeT MNpsSMyK TPAaHCIALMIO 3HAaHUW OT IHpenojaBarens K CTYIEHTY
(MperMyIIECTBEHHO HA OCHOBE OOBSCHUTEIbHO-MJUIIOCTPATUBHBIX METOJOB OOYy4YCHHS).
VYuebHas NesTeNbHOCTh CTYJEHTa HOCUT B TAaKMX YCJIOBUSX, KaK IPABUJIO, PEHPOAYKTHBHBIN
Xapakrep.

@Dopmbl y4eOHBIX 3aHSATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBaTeIbHOE H3JIOKEHHE Marepuaja B
JUCLUIUTMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYILIECTBEHHO BepOabHBIMU CPE/ICTBAMH.

- IPAaKTUYECKOE 3aHATHE, TOCBSIICHHOEC OCBOCHUIO KOHKPETHBIX YMEHHI M HaBBIKOB I10
IPEI0KEHHOMY aJITOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIEcC TOCTPOSH B
COOTBETCTBUM C AJITOPUTMOM IIOATAITHOIO PELIEHUs MPOOJEMHOHN 3aJaud WM BBIIOJIHEHUS
yuebHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO YUEOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
IPYMIIbI CTYJEHTOB, HAlPaBJIEHHYIO Ha BhIPA0OOTKY KOHLIEMIMM, YCTAaHOBJICHUE LeJiel U 3a1ad,
(GOpPMYITHPOBKY OXKHJAEMBIX PE3YJIbTaTOB, OIpPEICICHHE MPUHIUIOB W METOAMK PpEIICHUS
IIOCTaBJIEHHBIX 33/1a4, IUIAHUPOBAHUE XO-7@ PAa0OThl, MOMUCK JOCTYNHBIX U ONTUMAJIBHBIX
pecypcoB, MO3TANHYIO pEATU3alyI0 IJaHa pabOThl, MPE3EHTALMIO PEe3yJbTaTOB pPabOThHI, MX
ocMbIcieHue u peduiekcuto. [IpuMensieTcs B OCHOBHOM JUIsl Tepexo/ia KOMIETEHIIUN Ha YPOBEHb
BJIQ/ICHUA.

OcCHOBHbBIE TUIIBI TPUMEHAEMBIX HAMH B 00pa30BaTEIbHON 1€ATEIEHOCTH TPOEKTOB:

HccnenoBatenbckuii MpPOEKT — CTPyKTypa npuOIMkeHa K QopMmMaTy HaydHOTO
UCCIIEIOBaHMs  (JI0KA3aTeIbCTBO AKTYaJIbHOCTH TEMBI, ONpeAeJeHHEe HayyHOW MpoOJieMbl,
npeaMera W 0OBEKTa HCCIEeNOBAHMA, LENed W 3ajgad, METOJOB, MCTOYHHUKOB, BBIIBHKCHUE
TUIOTE3bl, 0000IIeHne pe3yIbTaToB, BBIBOJBI, 00O3HAYeHHE HOBBIX Mpobiem). PesympraTrom
ABIIseTCs yueOHas KapTa 110 MOAYIIO Hallei o0pa3oBaTeIbHON IPOrpaMMBL.

TBopueckuil NpoekT, MpennojararoiMi B OTIMYHE OT NPEIbLAYILIEro, KOHEUHBIH
NPOAYKT B CIEIYIONIMX BapHaHTaX — ra3eTa K UCTOPUYECKH 3HAYMMOMY «MaTeMaTHYECKOMY»
coObITHIO (mpa3aHUK uucna «[Iu» u T.1.); «MaTemMaTudeckas» OTKpbITKa (CBOEro poja yueOHas
KapTa, TOJIbKO He(hopMalbHO, KpaCOYHO OpOpMIIEHHAS; BUACOPOIHK «5 Haydy Bac pemars ...» 1
T.IL.

NndopmanonHblii  MpoeKT — y4yeOHO-TIO3HABAaTeNIbHAsl JESITENBHOCTh C  SIPKO
BBIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (ITOUCK, OTOOP U cHCTeMaTU3alus HHPOpMaLuu
0 KakoM-TO 00BEKTe, 03HAKOMJIEHHE YYaCTHUKOB IPOEKTa ¢ 3TOM MH(OpManMel, ee aHaIu3 U
0000111eH1E 1, HAKOHEL], IPE3EeHTAIUs 110 IPAKTUYECKOMY NPUIIOKEHHIO).

4. "ndpopManimoHHO-KOMMYHUKALIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH.



Opranuzanus  0o0pa3oBaTeNpHOTO  Mpolecca C  MNPUMEHEHHEM  CHEIHAIM3HPOBAHHBIX
MIPOTrPaMMHBIX CPeJl U TEXHUYECKHUX CPEACTB paboThl ¢ nH(popMmanuen (MHpopMannoHHas cpeaa
yauBepcurera MOOJIYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4YaromMXxcst
[TpexncraBneno B mpuoxeHun 1.

7 OueHOYHBIE CPeACTBA AJisl IPOBeeHHs IPOMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. Mumayes B. C. Beicmas maremaruka: y4e6nuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bsiciiee obpazoBanue). — Www.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcr: AJICKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716. — Pexum jgoctyma: s aBTOPH3.

MMOJIb30Ba-TENEH.
2. Maremaruka: yue6. nocooue / FO.M. Jlanwmios, JI.H. XKypoenko, I'.A. Hukonosa, H.B.

HuxonoBa, C.H. Hypuea ; mon pen. JLH. XypOenko, I'.A. HukonoBoit. — Mocksa:
NHOPA-M, 2019. — 496 c¢. — (Boiciee oOpa3oBanue: bakamaBpuar). - ISBN
978-5-16-102130-9. - Texkcr: 3JICKTPOHHBIH. - URL.:
https://new.znanium.com/catalog/product/989799. — Pexum go-cTyma: Ui aBTOPH3.
MOJIb30BaTEIEH.

0) JlomostHuTEIbHAS JIATEPATYpa:

1. Teopust BepOsATHOCTEH M MaTeMaTHYECKas CTaTUCTUKA: Y4eOHoe mocobue / buprokosa
JLT'., bo6puk I'.1., MatseeB B.U., - 2-e u3a. - Mocksa: HUL[ UH®PA-M, 2017. - 289 c.
(Boic-mee obpaszoBanme: bakamaBpuar) ISBN 978-5-16-011793-5. - TekcT: 35eKTpOHHBIH. -
URL: https://new.znanium.com/catalog/product/370899.— Pexxum moctyma: i aBTOPHU3.
II0JIB30BaTe-JIEH.

2. Marematuka B TpuMepax W 3aga4ax: yde06. mocobme / O.M. Jlerrsipesa, JI.H.
XKypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 c¢. — (Bwicmiee oOpasoBanue: bakanaspumar). - ISBN 978-5-16-102288-7. — Tekcrt:
snexktponHbii. — URL: https://new.znanium.com/catalog/product/989802.— Pexum moctyma:
JUISL aBTOPU3. T10JIb-30BaTENEH.

3. Mauxko, I1.E. Beiciias matemMaTHKa B ypaKHeHUsIX 1 3a1a4dax. (B 2-x gacrsax) [Tekcr] /
I1. E. Jauko, A. I'. TTonos, T. fI. KoxxeBuukoBa. - M.: Bricmas mxona, 1986-2009. ISBN:
978-5-488-02201-0. - 60ree 1000 mT.

®uxrtenronbil, [.M. OCHOBBI MaTeMaTHYECKOTO aHa u3a: yueOHuk: B 2 yactsax / [.M.
O®uxtenronsi. — 11-e m3n., crep. — Cankr-IlerepOypr: Jlaus, [0. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — Tekct : 37eKTpOHHbIH // DIeKTpOHHO-OMOIMOTEUHAS
cucrema «JIauby : [caiit]. — URL: https://e.lanbook.com/book/112051 . — Peskum moctyma: ajis
aBTOPH3. MIOJIb30BATEIIEH.

4. ®uxrteHronsil, .M. OCHOBBI MaTEeMaTHYECKOTO aHaau3a: yueOHuK: B 2 yacTsx / .M.
®uxtenromnbl. — 10-e uzn., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TekcT: 31eKTpoHHBIH // DNeKTpOHHO-OMOIMOTEUHAS
cu-ctema «Jlanb» : [caiit]. — URL: https://e.lanbook.com/book/115730 (mata oOpareHus:
06.10.2019). — Pexwum ocTyna: st aBTOPH3. TOJIb30BaTENCH.

5. llumage B. C. 3amaunuk no Beicmield Matemaruke: yue0. nocodue / B.C. Illunaues.
— 10-e u3n., crepeorunt. — Mocksa: MH®PA-M, 2020. — 304 ¢. — (Bsicmiee oOpazoBanue). -
ISBN 978-5-16-101831-6. — Texkcr: AJIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456



B) MeTonuyeckue ykazaHus:

1. A6pamoBa, .M. DnemMeHTh BEKTOpPHOW anreOpsl W aHAIMTHYECKOW TE€OMETPHUH:
Merto-nuueckue ykazaHus Ui cTyaeHToB | kypca Beex cnenuansaocteit. — MI'TY, 2008. — 16 c.

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

3. Baxpymesa, .A. Kpusbie 1 moBepxHocTH 2 nopsijaka. [lonsipHas cucrema KoopAauHarT.
[Tpaktukym — Marauroropck: I'OY BITO «MI'TY um. I'.1. Hocosay, 2009. —19 c.

4. TopsueBa, H.A. Teopus GyHKIMA KOMIUIEKCHOTO MEpPEeMEHHOTO: MeToandecKue
yKa3za-HUusl U BapUaHThl WHAWBHIYaTbHBIX 3aJlaHUN IS CTYICHTOB BCEX CIICUATBHOCTEH —
Marnau-toropck: 'OY BITO «MI'TVY um. I'.1. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHbl HHTETpal: METOANYECKNE YKa3aHUS Ul CTYIEHTOB —
Marnautoropck: 'OY BITO «MI'TY um. I'.11. HocoBay, 2010 —12 c.

6. I'pauesa, JI.A. DneMeHThI TUHEWHOW anreOphl, BEKTOPHON anreOphl M aHATUTUYECKOM
reometpun: YueOHoe nmocodue. - Marautoropck: ['OY BIIO «MI'TY um. I''1. Hocopay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTtopHbIii MpakTUKyM 1O cTaTucTHKe ¢ mpumeHeHuemM EXCEL:
Me-toz. yka3. st JabopaTOPHBIX padOT MO MAaTEeMaTUYECKOM cTaTUCTHKE.- Marautoropek: [OY
BITIO «MI'TY um. I'.1. HocoBay, 2009 — 40 c.

8. N3ocoB A.B. I'apmonndeckuii ananm3: MeToauuecKkie yKa3aHusi ¥ BapUaHTHI 3aJaHUiH
JUTSL CAMOCTOSITENTLHOM pabOThI M KOHTPOJIs 3HaHMi ctyaeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObiTus 1 BeposITHOCTE. YacTh 2: Metoa. yka3. - MarHUTOTOpCK:
'OV BIIO «MI'TY um. I''M. Hocosay, 2010. — 25 c.

10. Masuenko, E.Il. IlpomsBomnas u muddepenuman ¢ynkauu. IIpakTukym.-
Marnuro-ropck: 'OY BIIO «MI'TY um. I'.11. Hocosay, 2010. — 38 c.

11. Masiuenko E.I1. MccnenoBanne GpyHknmii U mocrpoenue rpadukos. [Ipaktukym. —
Marnuroropck: 'OY BITIO «MI'TY um. I'.1. HocoBay, 2011. — 20 c.

12. Capymkumna H.®. Kombunaropuka. CoOwitue u BepostHocTh. Yacte |
Kombunaropu-ka. Anre6pa cobbiTuii: MeToa. ykasaHus Mo JuCHUIUIMHE «MareMaTuka» ams
cryaentos | kyp-ca Bcex cnenmansHocTein. — MI'TY, 2007. — 17 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatal
0gues/1/1123520/1304.pdf&view=true 1. AxmanoBa 3. C. HeompeneneHHbIi HHTErpai: OT
TEOPUHU K TpaKTHKe [DIeKTpoHHbBIH pecypc]: yueOHoe mocodue / 3. C. AkmanoBa ; MI'TVY. -
Maruuroropck: MI'TY, 2015. — 1 oamek-tpon. ont. guck (CD-ROM). — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123
520/1304.pdf&view=true. — MakpooOBeKT.

https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalo
gues/1/1068918/313.pdf&view=true Amnanurnyeckas TeOMETpUS [DJICKTPOHHBIH pecypc]:
npaktukym / T. I'. Ky3una, O. C. Anapocenko, T. B. Mopo3zosa, O. B. Ilerpoa; MI'TY. —
MarauToropck, 2010. — 114 c. : ui., TaldmI. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/10689
18/313.pdf&view=true.



https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatal
0gues/1/1138511/3342.pdf&view=true 4. Boumapenko T. A. HHTerpanbHOC HCUUCIICHHE
(GYHKIIMM OTHOM TIepeMEeHHO# [ Dek-TpoHHbIN pecypc] : yueOHoe nocodue / T. A. BonmapeHko ;
MI'TY. - Maruauroropck: MI'TY, 2017. - 1 saekrpon. onrt. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138
511/3342.pdf&view=true. - Makpoo6bekr. - ISBN 978-5-59967-1001-0

https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatal
0gues/1/1138500/3338.pdf&view=true 5. bynsiueea C. B. Maremaruka: npeaeiasl |
HEINPEPHIBHOCTh (QYHKIUU OJHOW mepeMeH-HOH. [IpakTukym [DneKkTpoHHBIN pecypc]: ydeOHoe
nocobue / C. B. bynsraeBa; MI'TY. - Mar-uuroropck: MI'TVY, 2017. - 1 31€KTpOH. OMNT. TUCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138
500/3338.pdf&view=true- Makpoo6bekr. - ISBN 978-5-59967-1002-7.

IIporpammHoe o0ecnieueHue

Haumenosanue I10 Ne norosopa Cpoxk neiicTBUS TULEH3UU

MS Windows 7

Professional (st J1-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo

Professional

7Zip CBOOOJIHO  PACIPOCTPAHIEMOE 0ECCPOYHO

Adobe Reader CBOOOIHO  PacIpOCTPAHIEMOE 0eccpouHO

MAXIMA CBOOOJHO  pacHmpoCTpaHsIeMOe OECCPOUHO

FAR Manager CBOOOJHO  PacHpOCTPaHsIEMOE 0ECCPOUHO
IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI

HasBanue kypca Ccblika

HanuonansHas UH(POPMAIIMOHHO-aHATUTHYECKAS URL:

cucreMa —  PoccuiCKuii  MHAEGKC  HAy4YHOTO ali . .

wrtnpoarms (PUHLD https://elibrary.ru/project_risc.asp

ITouckoBas cucrema Axagemust Google (Google URL: https://scholar.google.ru/

Scholar) ) ) ' '

Nupopmannonnas cucrema - EnnHoe OKHO 10CTyIa K
MHGOPMaLIMOHHBIM pecypcam
9 MaTtepuaJbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTLIHHBI (MOILYJIs1)

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

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:



Y4eOHble ayaUTOpPUHM JJii TPOBEACHUS 3aHATHH JIeKIMOHHOTO THmHa: Jlocka,
MYJIbTUMEAUMHBIE CPEICTBA XPAHEHHUS], TIepeaun U MPeCTaBICHUs HHPOPMAIIUH.

Y4eOHble ayauTOpUH IS TPOBEACHHS TMPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
WHUBUIyaJIbHBIX KOHCYJIBTALMM, TEKYIEro KOHTPOJISI U MPOMEXKYTOUHOU arrectaunu: [locka,
MYJIbTUMEAUMHBINA IIPOEKTOP, DKPAH.

Kommiekc Mmetomuyeckux pa3paboTok (pa3laTOYHOrO Marepuana U METOAMYECKUX
yKa3aHui) M\WIM KOMIUIGKC TECTOBBIX 3aaHUl JUIS TOJITOTOBKM M  MPOBEACHHUS
IIPOMEKYTOUHOTO U pyOEKHOTO KOHTPOJIS.

[Tomemienus s caMoOCTOSITENbHON paboThl yyamuxcs: IlepcoHanbHble KOMIIBIOTEPHI C
nakerom  MSOffice, BbixomoMm B HHTepHET W ¢ JOCTYIOM B  3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[lomemenne s XpaHeHus U NpodUIAKTUYECKOro OOCTyXUBaHUS  y4eOHOTO
obopynoBanus: lllkaper nns XpaHeHHS Y4eOHO-METOAMYECKON JOKYMEHTAIMH, Y4eOHOTO
000pyI0BaHUS ¥ Y4eOHO-HATJIAIHBIX TTOCOOHUH.



puiaoxenne 1

Y4eOHO-MeTOAMYECKOE 00ecTiedYeHHe CAaMOCTOSATeIbHOM PadoThl 00yYAOINXCSI

ITo nucununimHe «MaremaTtuka» NPEIyCMOTPEHAa ayAWTOpHas W BHEAyAUTOpPHas
caMOCTOsTeNIbHas paboTa 00y4JaroIMXCs.

AyIuTOpHAs CaMOCTOATENbHAs paboTa CTYACHTOB MPEAIOJAraeT pelIeHne KOHTPOJIbHBIX
3a[a4 Ha IPAKTUYECKUX 3aHATUAX.

Ilpumepnuie ayoumopnuie konmponavhle paoomut (AKP):

AKP Nol «Ananumuueckasn zeomempus

1. a=(21-3), b=(-4,0;2), c=(11-2). Haiinure:
a) JUIMHY BEKTOpa a, ero HaNpaBJISIOIIME KOCHHYCBI, OPT BEKTOpa a;
6) a- b,
» axb
4 abc,
2.a= (1;4;—3) , b= (3;—2;5) , c= (3;—4; 2). Halinure momane mapajuienorpaMmma,
MOCTPOSHHOTO Ha BEKTOpax a+2b u c—3b, u ymHsI ero CTOpOH.
3.IIpoBepbTe, SBIAIOTCA JU BEKTOPHI a = (1;1;3) , b= (3;0;—2) , C= (— 1;1;3)
KOMIUTAHAPHBIMH.
4. lansl koopauHatel BepinH A(3;0); B(-5;6); C(-4;1) Tpeyronsuuka. Haligure:
1) nuny ctoponsl AB;
2) ypaBHEHHE BBICOTHI, IPOBEACHHOMN Yepe3 Bepinny C.

5. Jlanbl KoopuHAaTHI BepliuH nupamuasl A; A, Az A, . Haiitu:
1) ypaBHeHue npsamoit A{A4,;

2) ypaBHeHue iockoctu Aq A, As;
3) JUITMHY BBICOTHI, OMYIIEHHOM U3 BepIIUHBl A, Harpanb A; A, As.

6. IIpuBecTn ypaBHeHMe KpuBOH X° —2X+3y? +12y—-5=0 Kk KaHOHHYECKOMY
BUJy U TIOCTPOUTE €€.

AKP No2 «Ilpeden ¢pynkuyuu. Henpepvienocmo goynkuyuuy

Breraucnuth MMpEaACIIbL:

3 2
1 lim X -:3X + 2X 5 lim (x—7i(x—23)(x—4)
x>2 X —X—-6 o BHXT =X +11
3 2
3. lim )Z _ X 4. Iimtg—7ZX
xonl 2x° =1 2X+1 x>0 X
1
—+7
5. Iirr(1)(1—4x)3‘X 6. Iirrgxcthx

7. UccnenoBarh Ha HEMPEPBHIBHOCTh (PYHKIIMIO.

f(x):{X—S ecmu X <0
5% eciu x>0

AKP No3 «Ilpou3eoonasn pynkuuu 00Hoit nepemenHoi)
1. HaiinuTe nepBylo NpOU3BOIHYIO OT (DYHKIIMIA:

2_
a) =125, 5 y=x-C083X, 5) y=X T2 5 j0g x43
y =arccos 5t + 7z, X'+ 2x+l

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



2. CocraBbTe ypaBHEHUs KacaTenbHOH k kpuoil XY =4 B rouke X, =1.

3.

4.

Boruncnute npubnmxeHHo Y = v x* +8 npu X = 1,09 .

. cos4x—-1
Brruncnure MIpeael o NpaBuiy Jlormmmrans  lim 3
x—0 (e4x _1)

AKP Ne4 «Heonpeoenennuiit unmezpan»

. Haiitu HeonpenenéHHble MHTETPabl:

a)

r) I 3x—-4
Vx? —6x+13

5x -2
dx, 6) |sin(3x+1dx, — — dx,
) J. ( Jdx., v) J.x +4x+5 X

X2 +5X — /X +2
J
x2

8x—15 ix. 3) I\/Y—z "

dx, 1) j xsin(2x)dx , e) jsinZ(zx)dx, jm T

AKP No5 «/lugpgpepenyuanvnvie ypaeuenus 1 nopaoka»

1. Haliti oOmumii maTerpast wim odiiee penieane quddepeHIHaTLHOTO YPAaBHCHHS IEPBOTO
nopsiaka (B mpumepe 0) pemuts 3anavy Komn):

1.

2.

3n
n
1. HccnenoBath psj Ha CXOAUMOCTb ) Z( j ; 6) z
2. Uccrnenopath psj Ha aGCOMOTHYIO H YCIOBHYIO CXOAUMOCTh Z -

3. Brruaucnute cymmy psaaa ¢ TouHoctsio 0,01 Z -

a) 20xdx —3ydy = 3x*ydy —5xy’dx,

6) {y’ — Y COS X = Sin 2X
y=-1
AKP No6 «Hucnoewvte paovr»

3n-2
n+9

2n+1

1)n52n—l
n=1 (n_|_1)| .

1) n+l
“~ 3n°

AKP NeT «Cnyuaitnvie codvtmusy

B ypue 12 mapoB. Cpeau 3tux mapoB 3 Genbix U 9 yepHbix. KakoBa BepOsSTHOCTb TOTO, YTO
HayJauy BbIHYTBIN I1ap OKakeTcs: OenbiM?

B paguoctyauu tpu Mukpodona. st kax1oro u3 nepBeIX IByX MUKPO(OHOB BEPOSITHOCTD
TOTO, YTO OH BKJIIOYEH B JaHHBIA MOMeHT, paBHa 0,45, a mis Tperbero — 0,9. Haiitu
BEPOSITHOCTH TOT'O, YTO B JJAHHBIM MOMEHT BKJIFOUEHBI 2 MUKPO(OHA.

B npomaxe nmeroTcst 6enble M KOPUYHEBBIE SIIa B COOTHOIIEHUH 2:3, TPUYEM MPOU3BOJICTBO
60% 6enbix u 71% KOpUYHEBBIX UL JATUPYETCS THEM, IPEIIIECTBYIOLINM JHIO MPOAAXKH, a
OCTaJIbHbIE sHIAa JaTHpyloTcs Oosnee paHHUMH uuciamu. [lokynaTens 3akasbiBaeT sifla,
JaTUpyeMble JHEM, MPEAIIECTBYIOIIUM JTHIO MPOJAXH, HE3aBUCHUMO OT HX lBera. KakoBa
BEPOSITHOCTH TOTO, YTO MY MIPOAAIYT PEHIeTKY OeNbIX AuI[?

Teneponnas cetp yupexaeHusi oocmyxuaeT 200 aGoHEHTOB. BeposTHOCTH TOTO, YTO B
T€YEHHE MHHYTBl BHYTPU OTOM CETH KTO-TO KOMY-TO I03BOHMT, paBHa 0,7. Kakosa
BEPOATHOCTH TOT0, YTO B T€UEHHE MUHYTHI OyzeT 5 3B0HKOB? KakoBa BEpOSTHOCTDH TOTO, UTO B
Te4eHue MUHYTHI Oyner He Oosiee 5 3BoHKOB? HaiiTu HauBeposTHeillIee 4KCIO 3BOHKOB B



TCYCHUC MUHYTEIL.

IpumepHble HHANBUAYANBHBIE ToMantHue 3aganusi (U/13) u tunosbie pacuersi (TP):
TPNel «Mampuywt. Onpedenumenu. Cucmemovt TUHEHHBIX A12€0PAUYECKUX YPACHEHUIL)
Ilpakmuueckue 3a0auu:

1. Pemmts maTpuuHoe ypaBHeHHEe X+3(A-B)=4C, riue

oy 2o e )

-1 56 7 2 3 -1 4)(2
2. Bemomauts gevicteug | 3 4 2 1| 3 +5 2 3|3}
0 7 8 2 1 -2 3)(4
1
1 2 3
3. Beruucnute onpenenurens 2 0 4
5 6 7
1 1 2
4. Haiiti obpatHyro Mmatpuy A~ ecrn A=|2 -1 2
4 1 4

5. Pemmth cucreMbl JIUHEHHBIX ainredpandeckux ypaBHeHul mo ¢opmynam Kpamepa,
MaTpU4HBIM METOA0M, MeTofoM [aycca:

3X, +4X, +2X; =3 X, + X, =Xy =36
A) 12X, —X, =3X;, =—3 B) % =X, +X; =13,
X, +5X, + X3 =—2 2X, + X, + Xy =7

6. Pemmts cucremy meronom ["aycca
X, + X, +3X5 —2X, +3X; =1
2X; +2X, +4X; —X, +3X; =2
3%, +3X, +5X; —2X, +3%, =1
2%, +2X, +8%X; —3X, +9%x, =2
2X; + X, +X; =0
7. Pemnth cucTeMy OJTHOPOJHBIX YPABHEHUN S5X, =X, =X, =0

X, —3X, =3X, =0

Teopemuueckue éonpocwi:
1. aiite onpeaenenue marpunbl. Kak onpenenuts pazmep MaTpHLbl, d1eMeHT MaTpuisl? [Ipusenure
HpUMEPBI.
2. YacTHble BUIBI MaTpull (MX Ha3BaHUs, TPUMEDPHI).

3. JIuneiinsie Oonicpali HaJl MaTpulaMu: CJIOKCHUEC U BbIYUTAHUC MAaTPULl, YMHOKCHHUC MAaTPHILIbI HA
L 15(02) (O

4. HenuneliHbple onepanuy HajJ MaTpULIAMU: YMHOKEHHE MaTpULl, paBuilo, npumep. Beerna nmu
oInpezeieHa onepanus yMHOXKEHNAS MaTpULL?, YKaKUTE UCKIIFOUEHUS, IPUBEAUTE IPUMEPBI.

6. UTo Ha3bIBaeTCs ONpEeIUTeNeM 2-T0 U 3-To NOpsAKa, IPUBEAUTE IPUMEPHI
7. KakoBbl OCHOBHbIE CBOMCTBA OIpEAEIUTENeH?
8. Kakwue crmocoObl BEIUMCIICHHUS OTIPEeIeTTUTENeH POU3BOJILHOTO Mopsnka Bel 3HaeTe?

9. CuctemMaTH3UpyHTE BCE ClIyyaH, B KOTOPHIX ONPEICTUTENb PABeH HYIIO.



10. Uto Ha3pIBaeTCI MUHOPOM AJIEMEHTA MATPHIIBI, €T0 alTeOpandecKuM JOMOTHEHHEM?

11. Kaxkas marpuiia Ha3pIBaeTCs 00paTHOM 1Jis JaHHOM MaTpullel A? Beskas i Matpuiia umeeT
obpatHy0?

12. Kaxk naiiti o6patryto matpuity? Kak mpoBeputs, 4To OHa HalijieHa BEpHO?

13. Kakue BHIIBI CUCTEM JIMHEHHBIX yYpaBHeHNH Bol 3HaeTe? (UTO 3HAYUT OTHOPOIHAS, HEOAHOPOIHAS
cucTeMa; KaKie CUCTEMbl COBMECTHbIE, HECOBMECTHBIE; OIpe/Ie/ICHHbIE, HeonpeaeIeHHbIE?)

14. ChopmynupyiiTe HEOOXOAUMOE U JOCTaTOYHOE ycaoBue coBMecTHOCTH CJIAY.
15. IIpu xakom ycnouu CJIAY nmeeT eIMHCTBEHHOE pelieHue?

16. Kak onpenenutb, 4TO cUCTEMa HeCOBMEeCTHA?

17. Onnopomusie CJIAY moryT ObiTh HecoBMecTHBIME? [Touemy?

18. IIpu xakom ycinouu ogHopoaHast CJIAY umeeT TonbKO HyJeBO€E pelieHue?

19. Uto Br1 MoxeTe cka3aTh 0 KOJIMUECTBE penieHuit ogqHopoauoit CJIAY, ecnu onpenenurens
MaTpHIbI 3TON CUCTEMBI PaBEH HYI0?

20. 3anmummrte hopmyisl Kpamepa. KakoBbl yciioBHs WX IPUMEHEHUS.
21. Kakue cucTeMbl MOXHO periaTh MAaTPUYHBIM METOJ0M? 3aIUIITUTE COOTBETCTBYIONIYIO (POPMYITY.

22. B yeM 3akirouaeTcsi CymHOCTh MeTofa ['aycca?

H/[3 Vel «Bekmopuasa anzeopa»
1. TloctpoiiTe Ha IUIOCKOCTH BEKTOPBI a= (4;—1) , b= (— 2;5) , c= (1;2) . Haiimute nx

JUHEHHYI0 KOMOMHAIIHIO 2a+b+3c a) FeOMETPHYECKH, 0) aHATUTHICCKH.
2. a=(21-3), b=(-40;2), c=(11-2). Haitmure:

a) IMHY BEKTOpa &, €ro HaNpaBJIAIOIINE KOCUHYCHI, OPT BEKTOpa a ;
6 ab, ac, b @+2c) (3a-5b).
B) axB' axE’ BXE, (5+25)x(3§—55)

r) abc,
3. a= (1,4,-3) , b= (3-2;5) , c= (3—4;2) . Haiiure TIOmAs TNapajLIENOTPAMMA,
IOCTPOGHHOTO Ha BekTopax a-+2b u C—3D, u AmuHbI ero cTopoH.
4. TlpoBepbTe, SABISIOTCA JH  BEKTOPHI a= (1;1;3) , b= (3;0;—2) , c= (— 1;1;3)

KOMIIJIAaHAPHBIMH.
5. Jansl KOOPAWHATHI BECPIINH OUPaMHUJIbI AAAA,

A(136), A(221), A(-10;1), A,(—46;-3). Haiiru:
1) nmuny pedbpa AA, ;
2) yron Mexny peOpamu AA, U1 AA,;
3) yron Mexay peopom AA, uTpaHbio AAA;
4) nomaab rpaHu AAA;;
5) o0beM nmUpaMUIbL.

HJ[3 N2 «Kpuevle smopozo nopaoka)

1. Omnpepenuth THI W TMOCTPOUTH JHHMIO. HailiTh, ecnu ecTh, BepLIMHBI, (HOKYCHI,
ACUMITOTHI:

a) x> —9y%+2x+18y+73=0;

6) 2x° +3y® —4x+6y-7=0;
B) y? —4x—-2y—-3=0.

H/[3 Ne3 «KomnnekcHble uucna

1. BemmonHuTh  JeHCTBUS, TIPEACTaBUTh  pe3yabTar B  anreOpamdeckod  dopme



(3—2i)(4i—1)+2—i_
2—1

2. M300pa3uTh Ha KOMIUIEKCHOW TUIOCKOCTH WM TIPEICTaBUTh B TPUTOHOMETPUUYECKOU M

IoKa3aTenbHOH popmax uucna: z, =—i; z, =1-1i; 2, =-1+ J3i.
3. Bouucnuts a) (2,)'°; 6) Bee 3Hauenus kopHs 3z, .

4. Pemmth ypaBHenus a) z> —4z+8=0 6) X—y+ixy=i, Xx,yeR.

5. HOCTpOI/ITB Ha KOMIUIEKCHOM IIJIOCKOCTH MHOKECTBO TOYCK, YIAOBJICTBOPAIOMIUX

COOTHOILLIEHUIO |Z - 2i| <2

H/[3 Ned «Beeoenue ¢ ananus. Ilpeoen. Henpepvienocmo
1. Haiitu npeaens! GyHKINNA:
o 2x%4+x*+5 . . x*=3x—2_ x+1-2 . 1-cos4x
lim — | 5 ; lim ; lim ;
oo 3T —X+1  xol X7 —x—2 23 x—2-1 x>0 2X-tgX
. 1) T In(l+2x
lim x-(Vx*+1-x); lim 2x-1 s lim@-4x)3% Im#.
X—>+00 x—o| 2X +1 x—0 x->0 @ _1

2. HccnenoBath Ha HCIIPCPBIBHOCTD, HaWTH TOYKH pa3pbiBa, CACIATL YCPTCK:

X+4, x<-1,

y=43% y=Ix*+2, -1<x<1,
2x, x>1.

HJ[3 Ne5 «Ilpouseoonas hynkuuu 00HoI nepemenHoi)
Haxootcoenue npouszeoonoit

1. Haiitn mpousBogHbIe B AuQdepeHraisl epBoro nopsjaKa
7COS X
1) y= :
ox+1
2) y=(2+5x)* —3cos7x,

3) y=%—4x-arcsinx,

4) y=(cosx)9.

2. Haiitu npou3BoHYIO (QYHKIINH, 33/1aHHON HESIBHO

e’ —5xe* —2xy +11=0.

3.Haiitu npou3BoHyI0 (QYHKIIMH, 3aJaHHON MapaMeTPUIECKU

X =3cost -5,
y=4t° +5.
4. Haiitu npou3BoiHbIE TIEPBOTO MOpsAKA PYHKIUU y= x’e*.
Ilpou3eoonas evicuiux nopaokos. llpunoscenus npouzeoonoi
d? x=3t—t°,
1. Haiigure ay " Z GbyHKIU: a) 0) y= 5V,
dx dx y= 3t 2 :

o 2 o
2. a) Hanmmmte ypaBHeHUMe KacaTenbHON K mapabone ) =X~ —4X+ 2 B Touke ¢ abcuuccoit



Xo

= 0. IoctpoiiTe rpaduk 1 KacaTeIbHYIO.

6) HamummTe ypaBHEHHE KacaTeldbHOH K KpHBOH X° +Y° —4Xx+2y—164=0 B ee Touke C
koopaunatami (7; 11). IlocTpoiiTe KpUBYIO U €€ KacaTeabHYIO.

3. HafII[I/ITe HauOoJIbIIIEe M HANMEHbIIIEE 3HAYCHUS (bYHKI_II/II/I Ha 3aJaHHOM OTPE3KEC

f(x)=2x>-6x>-18x+7 xe[-2;2].

4. Beruucnute mpeaesnsl, UCOb3Ys mpaBuiio Jlonurans:

. 2x%—8x* +13x-10
a) lim—; 5 ;
-2 X7 —2X° +3Xx—-6

6) lim x-In(eX —1).

x—>+0

5. 3aBHCUMOCTbH IIyTHU OT BPEMCHHU IIpU HpﬂMOJ’IHHCﬁHOM ABVKCHUHN TOYKH 3a1a€TCs YPaBHCHHUEM

S =

1 3 2
—t°+2t° -3, r0e S —nOyrbBM,a t — Bpems B ¢. Beruncnure ee CKOpOCTh U YCKOPEHUE B

MOMEHT BpemeHu t =4c.

N

o a &~ w

~

TPNe2 «Hccnedosanue pynkyuii u nocmpoenue cpaguxos
Ilpakmuueckue 3a0auu:

[Toctpoiite  rpadpmk  (QyHKIMH ¢ TOMOINBIO  MPOU3BOJAHOM  IMEPBOrO  MOpPsAKA
y=-x>-3x* +9x+11.

HaﬁHHTC IMPOMEIKYTKHU BBIIIYKIIOCTH, BOTIHYTOCTH W TOUYKHU Hepern6a q)YHKHI/II/I

y=2x—3§/x72.

3

Haiinure acuMnToTHl ¥ IOCTPOITE CXEMAaTHYHO rpaduk QYHKLIUH y = Xiz .
(x+1)
2
[IposeuTe moHOE Mccien0BanKe GYHKIUU M HOCTpoiiTe rpaduk y _X—8x+3,
x-1
[TpoBenuTe nonHoe ucciaeaoBanne GyHKIUU U IOCTPOITe rpadux
_Inx
X

Teopemuueckue gonpocwi:
Onpenenenne QPyHKIUU, HEYObIBAIOIIEH (HEBO3PACTAOIICH ) HA POMEXKYTKE.

Coopmynupyiite HEoOXOAMMBIE U JOCTATOYHBIE YCIOBHS BO3pACTaHMUs U yOBIBaHMS
GyHKIUU.

OnpezneneHre MUHUMyMa U MAaKCUMyMa () yHKIIMH.
Cdopmynupyiite HeOOXOIUMBbIE U JOCTaTOUHBIE YCIOBUS CYIIECTBOBAHUS SKCTPEMYMa.
Omnpeznenenue BITYKIOHN (BOrHYTOM) (YHKIIMN Ha MHTEpBaJle, TOUKH Meperuoa.

CdopmynupyiiTe AOCTATOYHBIE YCIOBHUS BBIMYKJIOCTH (BOTHYTOCTH) rpauka (QyHKIHH,
JIOCTAaTOYHOE YCIIOBHE CYLIECTBOBAaHHME TOUYEK Meperuoa.

Omnpenenenne aCUMOTOTHI rpaduka GyHKIMH

Haxoxnenue BCPTUKAJIbHBIX, HAKJIOHHBIX, TOPU30HTAJIbHBIX ACUMIITOT.

H/[3 Neb6 «HeonpedenenHlii unmezpaiy

1. HaiiTn HeomnpeeIeHHbIE MHTETPaIbI



=

N

w

1 %f 2 1
1._[ = 2'-“(3+x2_2 XZ—SJdX

ctg *x — 6
I et Wi
sin[ —1]
5
2x -1
5. [ x(3x2+1)" dx 6. | —————
I ( ) Ixz +2x+10
o 4x+3
7. [Vi-e*erdx 8 —dx,
(x-2)
9. Ixe*dx, 10. I*
X(X° +1)
dx dx
11. : 12. —
J‘\/;+i/§+24\/§ Icosxsin3x
13, dx
(X+D)VXx* +2x—1.
TPNe3 «Onpeodenennviii unmezpan)
Ilpakmuueckue 3a0anusn:
1. Brrancnuts OIPCACIICHHBIC MHTCI'PAJIbI
2 1 T
) :
1) I(x +F)dx. 2) Jz'ln sin xdx

2. Bemuauciurs jiomaab (bI/IrprI, OFpaHH‘IeHHOﬁ JINMHUAMHU
1) 3x—y=4, y’=6x

2) r=cos2¢, OSgosg
x =2cost,
3) { . y=3(y23).
y =6sint;
3. BbuuciuTh UIMHY IyrH KPUBOM, 33JJaHHOW YpaBHECHHEM
1) y=Inx, J3<x<y15
2) p=3e"", —n/2<p<7/2
3) x=e'(cost +sint), r/2<t<.
x=e¢'(cost —sint),

4. Bprancinuth 00beM Tena, 00pa3oBaHHOTO BpalieHueM BOKpyr ocu Oy Gurypsl, orpaHMueHHON

2 2
rpadukamu pyrkimin X = 3-y" x=y'+1

Teopemuuecxue eonpocol:

HaliTe ompeneneHue OMPENEIEHHOTO HWHTErpajla M YKWKHUTE €ro T'E€OMETPUUYECKHH U

MEXaHUYECKUM CMBICI.

ITycth f: f(x)dx =0, f(x)# 0. Kak3To HCTOJIKOBaTb Fr€OMETPUIECKU?

. 3anumure (bOpMyJ'Iy JJI BBIYMCICHUS ILIOIIaanu KpHBOJ’IHHCﬁHOﬁ Tpaneuun ajisg oCu Oxu JJI

ocu Oy.

Kak u3menurcs sta ¢popmyna, ecinu ¢purypa Oyzier orpaHMueHa CBEpXY M CHU3Y — rpadukaMu

byHKIHMA

y=f1(x) u y=f,(x),amno 60kam — NpsIMBIMA X = @, X = .



5. 3anumute GopMyny U BBIYMCICHHUS IUIOMIATM KPUBOJMHEHHOIO CEKTOpa, OrpaHMYEHHOTO
KpHUBOMH, 3aJITaHHON B MOJISIPHOM CUCTEME KOOpIUHAT.
6. 3amuimuTe GopMyy A BEIYUCICHUS JUTHHBI YT KPUBOM, 3aJJaHHON YpaBHCHUEM:
a) B JCKapTOBOW CHCTEME KOOPJIUHAT;
b) B monsipHOU cucTeMme;
C) eciu KpHBasi 3a]jaHa [apaMeTPHICCKH.
7. 3anumute GopMyiy A BeIYHCICHUS 00beMa Telna BpamieHust Bokpyr ocu Ox  (OVY).

TP Ne4d « Dynkyuu HeCKOJIbKUX NEPEMEHHBIX)

In{L—x* —y®
1. Haiitu oGsacTh onpeaeneHus GQyHKIUN Z = (—y)
Ty

2. HaiiTn 3Ha4€HUs YaCTHBIX MPOU3BOJHBIX (DYHKIIMIA B 33JaHHON TOYKE:
1

A) z=x" (12) B)z=mﬂ&+J§)@D.
2
3. Haiftu g—g,ecnn u=Xxy+sin(x+y).
X

4. BeaucauTh NpUOIIMIKEHHO \/ 5.e%924 2032 .
5. Haiitu skcTpeMyMsl GyHKIHH  Z = X° +2y* —4X—6Y + 2.

. Inx In
6. Haiitu npousBoaHyto GyHKIIMH Z = —— — ny B HarpaBjieHuu BekTopa (1;1).
X

7. HaiiTi sKcTpemManbHOe 3HaueHne GyHKkuun Z = 2X+ Y —y° —x° npu ycnopun X+ 2y =1.

8. Haiftu Hanbonbiee 3HadeHne QyHKIUU:

x>0
A) z=x-2y+5 y>0 B) z=m02+yﬂ
X+y<L
X+2y<1
x>0
y>0.

TPNe5 «Hnumezpan no guzype»

2y

1. BBIYuCIUTh MOBTOPHBIA HHTETPAT jdyI(ZX + y)dx .
200

4
2. I3MeHUThb MOPSAI0K HHTETPUPOBAHHS B IBOWHOM WHTErpae: jdy _[
11
y

2
. o X
3. Beraucnuth JABOUHOU UHTETPAJT J.J. Y dXdy , TIC D- 06J'IaCTL, OrpaHU4YCHHAas JIMHUAMU
oY

y=£,y=x,x=4.
X

4. BoruucnuTh miomaab GUrypel, OrpaHiYeHHON OKPYKHOCTSIMU I =1, r=2C0S¢ (BHE
OKPY’KHOCTH

r=1).



5. Beraucnuts miomaaps GuUrypsl, OrpaHuuEeHHON JIMHUSMU Y = % u X+y-7=0.

6. Haiftu cratuyeckue MOMEHTHI OTHOCUTEIBHO KOOPAMHATHBIX OCEH IUIACTHHKH,
OTpaHMYEHHON mapaboioii Y = X° (yZO), npAMOM  X=9, eciu IJIOTHOCTh pachpeneIeHUs
MacChl B Ka)KJIOM TOUYKE paBHA OPJMHATE 3TOU TOUKH.

7. Haiinure MmOMeHThI nHepumu |, Iy |, OAHOPOIHOM IIACTUHKH (5 =1), OTPaHUYCHHOM

OCSIMM KOOpJAMHAT U npsiMot Y = 2—0,5X.

TPNe6 «/lugpghepenyuanvusvie ypasnenus 6blCuiUX nOPAOKOI)

1. HaiiTi obmiee pemenne audepeHnnanbHOro ypaBHEHUS:
1) y"xInx=y",2) A+x?)y"+2xy’ =12x>.
y"' = Zsin3 y CoS y

yO==.y@®=1"

3. Haiitu oGmiee permenue z[I/ch(bepeHuHanLHoro ypaBHEHUs (B IpUMeEpe 1) PEIIUTh 3a/1a4y
Komm):

1) y'-2y'+y=xe 7 y'+4y +5y=x"

2. Haiitu pemenue 3anaun Komu:

3) y"'—4y" +5y' =6x"+2x-5, 4) y"+2y" -3y’ =(8x+6)e*,
5) y'—4y'+4y=e”*(cosx+3sinx), 6) y" —64y’ =128cos8x —64e®*,
7 { y"+y=1/sinx |
Y(z12)=1,Y'(x12)=n12
4. Pemmmte cuctemy IV mepBoro nmopsiika AByMs Cioco0aMu - MOJACTAaHOBKH U METOJIOM Diiiepa
y'=2x-5y+e'
{x’ =y-6x+e

TPNe7 «Hucnoevie psaovl, hyHKUUOHATIbHBIE PAOBLY

o0

1. JIoka3aTh CXOQUMOCTB U HAUTH CYMMY psiia 22—2 .
= N +N-—

2.I/ICCJ'ICI[OBaTI> Ha CXOOUMOCTDH pAIbIL:

= sin? nvn = =, nl(2n +1)! = (3n-2)\"
0 SR O 2 ( j’B)Z @y " Z”(4n+1]

n=1 l n=1 n=1

Y nZ:;‘ (3n +1),/In(n +5)

3. HccnegoBaThb PAABI HA aGCOJ'IIOTHy'IO " YCIIOBHYIO CXOAUMOCTD:

N Zsmn\/_ P i -1)" z( D"(@2n+1)

~ nJn “~nin(n+1) ~ ~ %< 3n+2



orpeske [—z, 7] dbopmynon f(X)=

D"

¢ ToyHocTrio 10 0.001.
74" (2n+1)

4. Haiitu cymmy psnia Z

5. HaiiTi 0651acTh CXOAMMOCTH CTETIEHHOTO psija:

2) g( 1)32rl (X2+1) 6) 24 (X 3) " B) nzl:( D" (X+2) "

6. Paznoxuts ¢pynkuuio B pan Teitnopa no creneHsm X :
a) (3+e7)%,6)7/(12+x—x)?, B) In(1—x—20x?).

7. Berauciauth uHTErpaji ¢ TouHoctbio 10 0.001:

0.5 dX 0.2
a) |———— 6) [sin(25x*)dx.
! V1+x* ‘([
8. Haiitn npubmmxénHo pemenue 3agaun Komm B Buae oTpeska psaa Teismopa 1o
" 2 2
y =x"+Yy
y(0)=0,y'(0)=1

CTETEHSIM X C YEeThIPbMs HeHYJIEBBIMU KO3 pHIreHTamu: {

9. Paznoxuth B psinx Pypre QyHKIHIO, IEPHOANUYCCKYIO C MEPHOAOM 27 , 3aJaHHYIO0 Ha
X+7m,-r<Xx<0

7, 0<x<rm

TPNe8 « Dynkyuu KOMN1eKCHO20 NEPeMenH020»

. M3o0pa3uthk 00sacTh, 3alaHHYI0 HEpPaBEHCTBaMH. ['paHUIBI, MpUHAIJICKAITHE OO0JIaCTH,
M300pa3uTh CIUIONIHOMN JIMHUEH, HE TPUHAIJICKAIIIE — TYHKTHPHBIMH.

lz-1>1
lz+1>1
. C tounoctbio 10 0,001HaiiTi AEHCTBUTENBHYIO 1 MHUMYIO YacTH IaHHBIX BEJTUYUH:
a) p 2
0) ch(2-i);
6) Arcctg(2i);
2) oL+

. UccnenoBarh QyHKIMI0O W=SIiN2Z Ha aHATUTUYHOCTh. B cilyyae aHaIUTUYHOCTH HaMTH €€
IPOU3BOAHYIO.
. BoccranoButh aHanmutuueckyro ¢yHkmuro f(z) mo wu3BecTHOW JEHCTBUTENBHON YacTh

Re f(z)wm maumoit Im f(z)n 3Hagenmo f(z;).

Ref(z)=x"-y*+3x+y; f(0)=i.
. Bbrancants uHTErpan OT GyHKIMH KOMITJIEKCHOTO MEPEMEHHOI0 MO JAaHHOW KPUBOI.
Iz~|mzzdz, L:|z]=1, —n<argz<0.

Berancnuts naTErpan. Bocnons3oBarhes Teopemoit Kot uinm uHTErpaibHBIME (GOpMYyITaMu
Komm. Hanpasnenue BA0Ib KOHTYpa, IPOTUB YaCOBOW CTPEJIKH.
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H/[3 Ne7 «Cnyuaiinvie 6enudunvl u 3aKOHbL UX PACHPEOEICHUAY

1. Bagan psg pacnpeneneHuss JTUCKPETHOM ClydyalHOW BETWYWHBI X.
X1 2 3 4 3) 6
P (0,03|015|0,20 0,35 [0,15 |?
[Toctpouts MHOTOYTOJIbHUK pacnpeseseHus. Onpenenutsb GbyHKIHIIO
pacrpeniefieHuss M TMOCTPoUTh €€ rTpaduk. BpUMCINTE MaTeMaTHUECKOE OXHUJAaHUE
My ,  JHUCIEpPCHUI0 DIX] , CpelHee  KBaipaTHYECKOE OTKIOHGHHE CX H
BEpOATHOCTH P(m,—o, <X<m, +0,).
2. 3agana (QyHKOMS pacmpeneNieHus CIy4ailHOW BETWYHHBI X
0, X <3,
F(x) = %(—x3+12x2—45x+54), 3<x<5,
1 X > 5.
Haiitu  mmotHocTe  pacmpenenenus. Iloctpouts rpaduku QyHKIUM U
IUIOTHOCTU paclpenesieHus. BBIYMCINT, MaTeMaTH4ecKoe OXXKHJaHue, IJUCIEPCUI0 U
BEPOSATHOCTD P(X (0,4)).
3. B Tabmuue mnpuBenéH 3aKOH paclpeieNeHUs BEPOSITHOCTEH CHUCTEMBbl CIIy4aiHBIX
BennunH (X, V)
X
Y L -2 -1 0 1 2
0,01 0,03 0,04 0,14 0,08
0,07 0,06 0,04 0,10 0,05
0,05 0,03 0,16 0,06 a
Haiitu: xoadduumeHT «a»; MaTeMaTHUecKue  OXKUAAHUS Mo my; JUCTIEPCUN
2 2
r
T Y; Koa(pOUIMEHT Koppemsuuun 7.
TPNe8 «Oopabomka IKcnepuMeHmMaIbHbIX OAHHBIX)
Jlas cratucTrueckuil psiyt (MCX0THBIC 3HAUCHHSI BEJTHYUH)
X Y X v X Y X v X Y
384 | 18,7 | 40,7 | 24 | 303 | 18 | 27,3 | 251 | 22 21
40,2 | 11,7 | 50,8 9 284 1157 | 38 | 206 | 32 | 28,6
241 1209 | 382 | 228 | 476 | 11,3 | 52,8 | 152 | 19,5 | 19,7
3251224 36 |198|303 |21,3| 48 | 245 | 46 | 20,3
25 | 295 | 357 | 153 | 305 | 278 | 26 | 28,7 | 27,8 | 155
38,1 | 196 | 343 | 20,7 | 48,7 | 115 | 325 | 28 | 35,2 | 30,7
168 | 32,2 | 438 | 13 | 168 | 183 | 57,1 | 29 | 41,6 | 18,2
28,8 | 29,7 | 355 | 24 | 239|202 | 40 | 238 | 425 | 153
47,1 | 147 | 459 | 24 | 543 | 142 | 50,7 | 159 | 329 | 22,5
50,1 | 159|293 219|608 | 272|586 | 93 | 356 | 22,7
302 | 25 | 542|142 |214 |198 | 401|174 | 47 | 17,3
36,9 | 232|598 | 61 | 384 | 23 | 344 | 234 | 314 | 30,2
366 | 79 | 322|223 | 46,8 | 205 | 53,7 | 124 | 28,2 | 30




38 154 | 52 | 61 | 238|183 | 42,1 | 285 | 33,7 | 19,8

55 11 | 312 | 242 | 379 | 326 | 43 | 20,2 | 27,6 | 185

16,2 | 252 | 512 | 142 | 30,6 | 21,5 | 23,5 | 146 | 36,8 | 10,7

49,7 1159 | 322 | 204 | 37 | 245|329 | 258 | 455 | 148

49,7 1195309 | 20,7 | 576 | 20,3 | 54 | 14,4 | 18,6 | 153

42,3 1 19,7 | 415 | 108 | 419 | 146 | 423 | 235 | 258 | 27,4

3571119412 | 98 | 341|263 | 588 | 92 | 392 | 175

1. Haiitu BbIpa)keHHME ABYMEPHOI'O 3MIIMpUYecKoro pacnpeneneHus (X, V), sMnupuyeckue
pacripefiesieHusi  cocTaBisommx X © Y, TOCTpOUTh rpaduyeckoe oToOpakeHHe
pacrpeeneHuii.

JUJ1s 3TOTO - COCTaBUTH KOPPEISALHUOHHOE T0JI€, KOPPEISIIUOHHYIO Ta0JIMIly aOCOIIOTHBIX YacToT,
BapUallMOHHBIE PAJIbl, TA0IUIYy «CTaTUCTHYECKasi COBOKYITHOCTh U3MEPUMOI0 IPU3HAKA.

2. Ilo maHHBIM, TOJYYEHHBIM B 1.1, OIIEHWTE TeHepalbHBIC MapaMeTphl: HAWAWTE CpeaHee,
JMCIIEpPCUs, CPEHEee KBaJpaTUYHOE OTKIOHEHHE, aCUMMETpHs, 3KCLEecC, MOoJa, MeJIuaHa,
kodpduuueHt Bapuauuu a8 npuzHakoB X u Y. OneHuTe CTeNneHb OTKJIOHEHHUS
SMIMPUYECKOTO  PACHpENeNeHHs] 3TOr0  HM3MEPUMOI0 IpHU3HAKAa OT  HOPMAJIBHOIO
pacnpeeseHusl.

Jist aToro 3anonHute Tabnuny «Pacdyer BBIOOPOYHBIX OLIEHOK IPU3HAKOBY» U IIPOBEIUTE PACUEThl
HCTIPABJIICHHBIX OIICHOK T'eHepalbHBIX mapamerpoB. Crenaiite BbIBOA 0 Kod(hduimente
BapHaIH.

3. I[lo naHHBIM, MONYyYEeHHBIM I1.1,2, MPOBECTH CTATUCTUYECKYIO MPOBEPKY CTATUCTHUECKOMN
TUTIOTE3bl 0 HOPMAJIBLHOM pacIpeiesieHUd U3MepseMoro npu3Haka no kpureputo [lupcona B
Clly4ae TPUHATHUS THUIOTE3bl O HOPMAIBHOCTH pAaCIpeleNeHUs] HaWTH JOBEPUTEIbHbBIC
WHTEPBAJIbI JJII MaTEMAaTUUECKOTO0 OXKHJIAHMS U CPEIHEr0 KBaAPATHUYHOTO OTKJIOHECHHS IPHU
ypoBHe HaziéxHocTH 0.95.

4. Tlo maHHBIM 337124, HCCIeAyeMoi 1.1-3, HalTH M 3amucath B KOPPEISIHOHHYIO TaOIHIy
YCIIOBHBIE cpefaHue. Ha KOppensiuoHHOM TOJe TOCTPOWTH JIMHUHM perpeccuu. Haiitu
UCIIPABJICHHBI KOPPEIALMOHHBII MOMEHT W Kod(p¢uuueHt koppemsinuu. [IpoBeputs
TUIOTE3y O HE3aBHCUMOCTH NMpH3HaKoB X u Y (YpOBEHb 3HAYMMOCTH INPHHSATH PAaBHBIM
0.05). Paccuutarh xo3ddunmentsl auHeitHo perpeccun (X Ha Y wm Y Ha X).
[TpoBepuTH 3HAUNMOCTH YPaBHEHUS PETPECCHH.



puioxenne 2

7 OueHoYHbIE CPeCTBA JJIA MPOBeIeHNsI IPOMEKYTOYHOM aTTeCTAlNU

a) [lnanupyemble pe3yJibTAThl 00y4YeHHs] U OLIEHOYHbIE CPeACTBA /sl MPOBeAeHUS
MPOMEKYTOYHOM aTTECTALMU:

Kon
WHIUKaTOpa

Nunuxarop
OCTHIKEHUSI
KOMIIETEHIIUH

OneHouHble CpeacTBa

OIIK-2 - cnoco0HOCTHI0 IPUMEHSTH COOTBETCTBYIOLIUI (PU3NKO-MaTeMaTHYeCKHii
anmnapar, MeTobl AHAJIN3a U MOJAeTUPOBAHMSA, TEOPETHYECKOI0 H IKCIIEPUMEHTATBHOTI0
HCCJIeJOBAHNS NIPH pellleHHH NPo(ecCHOHAIBHBIX 3a/1a4

OIIK 2.1

Hcnonb3yeT MeTo b1
aHanm3a u
MOJICTTMPOBAHHUS TIPH
peLnieHnu
po¢eCCHOHATBHBIX
3a/1a4, MOACIUPOBAaHUH
NPOSKTUPOBAHUH
9HEPTOCUCTEM

Teopernyeckne BONPOCHI JJIsl IK3aMeHa B 1 cemecTpe

1. Martpuusl. Buasr marpun. JleiicTBus Hag MaTpuLamMH.

2. Onpeapenutens. Onpenenenye, CBOMCTBA ONPEeIUTENS.

3. HeBripoxxaernas Matpuna. OOpaTHast MaTpuIla. PaHT MaTpHIbL.

4. CucteMsl THHEHHBIX ypaBHeHUH. OCHOBHBIE TOHATHS. COBMECTHOCTH

CJIAY.

5. Pemienue cucrem JIMHEHHBIX YpaBHEHU. MaTpUYHBIA METON.

6. Pemienue cucrem nuHenHbIX ypaBHeHUI. @opmynbl Kpamepa.

7. Pemienue cucteM JIMHEHHBIX YpaBHEHUI MeToioM [aycca.

8. CucteMsbl TMHEHHBIX OJHOPOAHBIX YPAaBHEHUI.

9. Bexropsl. JIuHeliHbIe onepaliy Hal BEKTOPaMH.

10. ITpoekuus BekTopa Ha ocb. Moaynb Bektopa. Hanmpasinsromue

KOCHHYCBHI.

11.CkanspHoe npou3BeIcHHE BEKTOPOB, €ro0 CBOMCTRA.

12.BekTopHOE NpOU3BEACHIE BEKTOPOB, €I0 CBOICTBA.

13. CmenaHHOE NPOU3BENECHUE BEKTOPOB, €r0 CBOMCTBA.

14.YpaBHeHuUs IpsIMON Ha MIIOCKOCTH.

15.YpaBHEHHUS IIIOCKOCTH B IPOCTPAHCTBE.

16.YpaBHeHuUs NpsIMON B IPOCTPAHCTBE.

17.B3anMHOE pacmoyioKeHUe MpsIMbIX U IUIOCKOCTER. YTOI MEXIy

HUMU. PaccTosiHUE OT TOYKHU A0 NPSIMOM, INIOCKOCTH. Touka

nepecedeHust MPsIMOil U IUNIOCKOCTH.

18. KpuBble BTOpOro mopsiika: OKPYXKHOCTb, JJUIMIIC, TrHrepOoa,
napaboJia, UX TeOMETPHUUECKHE CBONCTBA U YPaBHEHHS

19.TlonsipHast cucrema koopauHar. KpuBble B IONSIPHOH cHCTEMe
KOOpJIUHAT

20. KoMmrurekcHble umcna. AnreOpandeckas, TPUTOHOMETpHYECKas M
NoKazaTesbHas popMa KOMIUIEKCHOTO YHCIIA.

21. leficTBusl ¢ KOMIUICKCHBIMH YHCJIaMH: CIIOKCHHE, yMHOXEHHE,
Jenenue. Bo3BeneHne B cTeneHb, U3BJICYEHUE KOPHS N-O CTETICHH.

22. ®yakupmsa. CrocoOsl 3amanus. O6macte omnpeneneHus. OCHOBHEIC
JJIeMEHTapHbIe QYHKIMHU, UX CBOMCTBA, IpaduKy.

23.Tlpenen ¢yukuun B Touke. [Ipenen (GyHKIHMH B OECKOHEYHOCTH.
ORHOCTOPOHHUE MPEIEINbI.

24. beckOHEYHO MaJible 1 OECKOHEYHO 00JIbIINE (PYHKIINH, CBS3b MEXIY
HuMu. CBOMCTBA OCCKOHEYHO MaJIbIX () YHKIIHH.

25. Teopemsl 0 npezenax. PackpbiTie HeoNpeIeIeHHOCTEH.

26.3ameuaTebHbIC IPEICIBL.

27.CpaBHeHHE OECKOHEYHO ManbiX (YHKOWH. OKBHUBAJICHTHEIC
OeckoHeuHO Mable (PYHKIIUH ¥ OCHOBHBIE TEOPEMBI O HUX.

28. HerpepbIBHOCTS (YHKIIMM B TOYKe. TOYKM pa3pelBa M HX
KIaccuuKaius.

29.OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX (QYHKIHAX.
(yHKIMH, HEIPEPHIBHBIX Ha OTPE3Ke.

30. ITpousBoaHast GyHKIHMH, €€ TEOMETPHUUECKUN U (PU3NUECKHUI CMBICI.

CBoiicTBa

31. YpaBHeHus KacaTelbHOU 51 HOpMaJIA K KpHUBOH.
HduddeperunpyemMocTs QYHKIMH B TOUKE.
32.TlpousBojmHasi CyMMBI, PAa3HOCTH, TPOM3BEJCHHUS, HYaCTHOI'O

¢yaxunit. [Ipon3BoaHas cnoxHOH 1 00paTHON (YHKIHUIA.
33. Anddepenimpoanne HesBHbIX (yHkumil. Jlorapudmuueckoe




Kon
WHMKATOpa

Nunukarop
TOCTHIKEHUSI
KOMIIETEHIIUH

OneHouHble CpeacTBa

nmuddepeHIMPOBaHIED

34. TuddepeHurpoBaHie mapaMeTPUUCCKH 3a1aHHBIX ()yHKIIHH.

35. IIpon3BOAHBIC BBICIINX ITOPSIKOB.

36. Tuddepennnan GhyHKIH. I'eomerprueckuit CMBICIT
muddepernnana. OCHOBHBIE TEOPEMBI O Tu(PepeHITHaIax.

37. Ilpumenenne auddepennnana K TpUOIIDKCHHBIM BEIYUCICHISM.

38. OcHoBHBIE TeopeMbl Au(depeHHanbHOr0 UCYHCIeHus: Poms,
Jlarpanxa u Komrm.

39. IIpaBuio Jlonurans.

40.YcnoBusi MOHOTOHHOCTH (yHKUMil. OKcTpeMyMmbl (QyHKIHIL.
Heobxoanmoe 1 1ocTaToqHoE YCIOBUs AKCTpeMyMa (pyHKIUH.

41. HanGonpiee 1 HAaNMEHbIIEe 3HAYCHNS (PYHKIIUU Ha OTPE3KeE.

42. Beimykitocts Tpaduka Gyakmun. Toukn neperuda. Heo6xonnmoe u
JOCTaTOYHOE YCJIOBHS TOUEK Iepernoa.

43. AcumMnTOTH Tpaduka HYHKIHH.

TeopeTuueckune BONpochl 3K3aMeHa BO 2 ceMecTpe

1. TlepBooOpa3Has. HeompeneneHHBIH WHTETpal M €ro CBOWCTBA.
Tabnuia OCHOBHBIX HHTETPAJIOB.
2. OCHOBHblE METOAbl HMHTETPUPOBAHUI: 3aMEHa IEPEMEHHOH |

HWHTEIPUPOBAHHUE 110 YACTSIM.

WHTerpupoBanue pannoHalIbHBIX QYHKIHHA.

WHTerpupoBanye TPUTOHOMETPUYECKHUX (DYHKLIUH.

WHTterpupoBanue HppannoHaIBHBIX (QYHKIIHHA.

OmnpeneneHHBIN MHTETPaNl KaK Mpeiesl HHTETPaIbHONH CYMMBI, €ro

CBOWCTBA.

7. ®opmyna Hsrioroma — Jleiitbauma. OCHOBHBIE  CBOMCTBa
OIIPEAEICHHOTO NHTETpaIa.

8. BrluncneHne ompeneNeHHOro HWHTErpana (3aMeHa IepeMEHHOM,
WHTErPUPOBaHHE 10 4YacTsaM). VIHTerpupoBaHuWe 4YETHBIX W
HEUYeTHBIX (YHKIHMI B CHMMETPUYHBIX IIpeienax.

9. HecobOcTBeHHBIE HHTETPAIBL.

10. l'eomeTpuueckue W (GU3NYECKUE MPHIOKEHHUS OINPEICICHHOTO
HHTEerpana.

11. O6nacts onpenenenuss GHIL. IIpenen, HenpepsiBHOCTh. CBOICTBA
(YyHKIMH, HEPEPHIBHBIX B OTPAaHUUCHHON 3aMKHYTOH 00JsacTu.

12. YacTHbIE TIPOM3BOJHBIE MEPBOTO IOPSJKA, MX TI'€OMETPHUYECKOE
HCTOJIKOBAHHE.

13. YacTHble TPOM3BOAHBIE BBHICIIHMX MOPSIIKOB.

14. TuddepeHpyeMoCTh U MOTHBIN TudepeHran ¢ yHKIHH.

15. [lpumenenue momHOrO IuddepeHnrana K MPHOIMKCHHBIM
BeIYMCIeHUsAM. [nddepeHnnansl BRICUIUX MOPSIIKOB.

16. IpousBoaHas cioxxHoit ¢pyHkuu. [ToHas Tpon3BogHAs.

17. luBapuaHTHOCTH (hOPMBI MOJTHOTO AnddepeHIaa.

18. IuddepenumpoBanmie HeIBHON GyHKINU.

19. KacarenpHasi INIOCKOCTh ¥ HOPMaJIb K TOBEPXHOCTH.

20. DkcrpemyM  (QyHKIMM JBYX IlepeMeHHbIX. HeoOxoaumoe u
JIOCTaTOYHOE YCJIOBHE IKCTPEMyMa.

21. HauGonpmee u HauMeHbIIee 3HAYCHHUS (DYHKIMH B 3aMKHYTOH
obuactu.

22. JIBOitHO¥ MHTETpaI: OCHOBHBIC ITOHSATHS U ONIPEAEIICHUS.

23. OCHOBHEIC CBOICTBa IBOIHOTO HHTETpAlA.

24. BpluncieHue ABOMHOTO HHTErpaa B JeKapTOBBIX KOOpANHATAX.

25. BpluncieHue ABOMHOTO HHTErpaia B MOJSPHBIX KOOpAWHATAX.

26. luddepeHiaibHple ypaBHCHHS: OCHOBHBIC MOHATH. 3aiadw,
npuBoAsAIIHe K AupdepeHnnanbHbIM ypaBHEHUSAM.

27. Teopema  CylIeCTBOBaHMS M ©IMHCTBEHHOCTH  PEILICHUS
muddepeHnnanbHOTO ypaBHEHHUS.

28. YpaBHEHUsI ¢ pa3AeNAIOIINMKCS TIEPEMEHHBIMU.

29. OnHopoaHsble muddepeHmanbHble ypaBHeHUs | mopsiaka.

30. JIuneitHple ypaBHEHUS IEpBOTO NopsaKa. Y paBHeHus: bepuyim.

31. YpaBHeHue B nonHbIX auddepeHnnanax.

o0k w




Kon
WHMKATOpa

Nunukarop
TOCTHIKEHUSI
KOMIIETEHIIUH

OneHouHble CpeacTBa

32. InddepeHnyansHple ypaBHEHUsT BBICIINX ITOPSKOB: OCHOBHBIE
HOHATHS.

33. YpaBHEeHHs, TOMTYyCKAIOIINE TIOHMKEHHIE TIOPSIIKA.

34. Jluneitapie nuddepeHnraIbable YpaBHEHUST BBICIINX IOPSIIKOB.
Jluneiitple omHOpONHBIE nu(epeHaIbHble YpaBHeHHS 2, N-TO
TIOPSAKOB.

35. Unrerpuposanue JIOJY ¢ mocTossHHBIME KO3()(QUITUCHTAMH.

36. Jluneitnpie HeogHoponubie J[Y. CrpykTypa oOLIero pemeHus
JIHAY.

37. Meton Bapraly IpON3BOJILHBIX TOCTOSHHBIX.

38. Unrerpupoanne JIHIAY ¢ mOCTOSHHBIMH KO3(pUIMEHTAMH U
NPaBOii YaCThIO CIICIIMAILHOTO BHA.

39. Cuctemsr i depeHnnanbHBIX YpaBHCHH. Teopema
CYLIECTBOBAHMA U €ANHCTBEHHOCTH PEIICHUs. MeTo ] HCKITIOUCHUS
UL peIleHWs HOPMAaJbHBIX cucTeM  JuddepeHHanibHbIX

YpaBHEHMI.
Teopernyeckne Bompochl sl 3a4eTa B 3
cemecTpe
1. Uucnossle psabl. CXoauMocTh U cyMMa psifa. CBOHCTBA pAOB.
2. Psn reomerpudeckoil mporpeccun. HeoOXomumsblid mpu3HaK
CXOAMMOCTH YUCJIOBOIO psia. 'apMoHudeckuil ps.
3. JlocTaTouHble NMPHU3HAKH CXOAUMOCTH 3HAKOIOJIOKHUTEIBHBIX
psnos. [IpmsHaku cpaBHeHus. [Ipm3nak Jamambepa.
4. JlocTaTouHble NPU3HAKH CXOAWMOCTH 3HAKOIOJIOXKHUTEIBHBIX
panoB. Pagukansubiil npusHak Komm. MaTErpanbHelil npusHak
Komm.
5. 3Hakouepenyomuecs M 3HaKonepeMeHHble psinbl. [Ipn3Hak
JleiibHuna. AGCONIOTHAS M YCIOBHAS CXOUMOCTb Psijia.
6. OyHKIMOHANBHBIE psifbl. O6nacTh cxonumocTH. CTeneHHbIe

psanel. Teopema AGensa. Paamyc cxomumoctu. CBoiicTBa
CTCTICHHBIX PAI0B.

7. Psgpr Teiinopa u Makiopena. Pasnoxenune ¢(yHKUuii B
CTETICHHBIC PSBI.

8. [IpumeHeHne  CTEMEHHBIX  PSJOB B NPHOIMKEHHBIX
BBIYUCIICHUSIX.

9. Tpuronomerpuueckue psiasl. OnpexneneHne K03 GHUIUEHTOB
TPUTOHOMETPUYECKOTO  psAfa.  YCIOBHE  Pa3loKHMOCTH
¢byHKunit B psg Oypee.

10. Psaaer @ypre A 4eTHBIX ¥ HEUeTHBIX QyHKIWA. Psansr @ypre ms
(yHKIMKM Tpom3BoNbHOro mepuoja. Pasmoxenue B psax Dypse
HeNepUoIMIeCKUX (HYHKIHUHI.

11. ®yHKIMM  KOMIUIEKCHOTO IEPEMEHHOTO: IOKa3aTelbHas H
norapupmudeckas GpyHKuus.

12. ®yHKIMM KOMIUIEKCHOTO IMEPEMEHHOT0: TPUTOHOMETPUYECKHE U
o0OpaTHbIE TPUTOHOMETPUYECKUE (DYHKIIHH.

13. dyHKIMM  KOMIIIEKCHOTO  IIEPEMEHHOrO:  TumnepOoiImdecKne
(hyHKIMH, cTeneHHAs (PYHKIIUS.

14. TudpdepernnpoBanre (YHKIMA KOMIUIEKCHOTO TEPEMEHHOTO.
Vcenosus Komn-Pumana.

15. UuTerpupoBanue QyHKIMH KOMIUIEKCHOTO IEPEMEHHOTO.

16. Teopema Komm. MaTerpansHas ¢popmyna Komm

17. OneMeHThl KOMOWHATOPHWKH: TIEPECTaHOBKH, pa3MeEIIeHUs,
COYETaHUsI.

18. OCHOBHBIE TIOHATHS TEOPUH BEPOSITHOCTEH: WCIBITaHUE,
cOOBITHE, BEPOSATHOCTD COOBITHSI.

19. JeiictBus Hag cOOBITUAMH. ANrebpa COOBITHH.

20. TeopeMbl CIOXKEHUS 1 YMHOKEHUS] BEPOATHOCTEM.

21. ®opmyna nonHoii BepositHocTH. Dopmyna belieca.

22. IMocnenoBaTenbHOCTh HE3aBUCHMBIX HcHbITaHMA. Dopmyna

bepuyniu.
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23. CrnyyaliHble BEJTMUUHBI, UX BUJIBIL.
24, Psig pacnpenenenus. @yHkuusa pacnpenesceHus, ee CBOWCTBA.
[InoTHOCTH pacnpeneneHus, CBOMCTBA.

25. YncnoBble XapaKTEPUCTHUKH CIyYaifHBIX BEIMYNH: MaTEMaTHIECKOE
OKHJaHUE, TUCTIEPCHs], CPEHEE KBaAPATHIECKOE OTKIIOHEHHE.

26. HopmaisHBIi 3aK0H pacipeeNeHus CITy9aifHONH BeTHINHBL.

27.CucteMbl Cly4aiiHBIX BEJIMUMH. 3aKOH pacipeseneHus. YuciaoBsie
XapaKTEepPUCTUKU CUCTEMBI CIIy4allHBIX BEJIWYMH. 3aBHCHMOCTH
CITy4alHBIX BEJUYHH.

28. Ilpenmer MaTeMaTHYecKoil CTaTUCTHUKH. I'enepanbHas
COBOKYIHOCT, U BbIOOpKa. Bapuarnmonnsiii psn. Ilomuros.
I'mcTorpamma. Omnmpudeckast GyHKIINS paclpeneeHus.

29. CratucTHUecKHe  OLEHKH  IapaMeTpPOB  pacIlpelesIeHHs

reHepaibHOU COBOKYITHOCTH.

Ilpumepnsle npakmuueckue 3a0anus 011 IKIAMEHA U 3auema:
1 cemecmp:
1. Petunts marpuunoe ypaBHenue X+3(A-B)=4C, rue

NP LS

1 1 .
2. Peumdth CHCTEMBI JIMHCHHBIX aireOpandeckux ypaBHEHHUI 10
¢dbopmynam Kpamepa, MaTpruHbIM METOIOM, MeToioM ['aycca:

3X, +4X, +2%X, =3
2%, =X, —3X; =3
X; 59X, + X5 =2

3. laHBl ~ KOOpAWHATHI  BEPIIMH  MHUPAMHUIBI ARAA,
A(L36), A(221), A(-101), A(-46-3).
Haiitu:

1) nmuay pedpa Ak ;
2) yrox Mexay pedpamu Ak, u AA ;
3) yrox Mexay pedpom AA, Y TPaAHbBIO Al ;

4) nmnomaab rpaHu AhA ;

5) o0beM HpaMHIBL.

4. HammcaTh KaHOHMYECKHE W MApaMETPHYECKHE YPaBHEHWS MPSMOH,
npoxosiieit gepe3 roukn M(2,1,-1) u K(3,3,-1).

5. CocTaBUTh ypaBHEHHE  IUIOCKOCTH, NPOXOJAIIEH dYepe3 TOUKH
A(1,0,2), B(-1,2,0), C(3,3,2).

6. JlokazaTb, 4TO MpsIMbIE HTAPaJIIEIbHbI:

x+2 y-1 z [x+y-z=0
3 -2 1, x-y-52-8=0
10. Brraucaure npenenst:

4 —
1+4x-x ‘6 I|m1 COS4X ) m—\/g

a) lim ; iB) i
x>0 X +3x° + 2X* x>0 2X-tgxX lim v—3
2
11. Haiinure d_y s QyHKOMA:  a) Y= e 0)
X
Xx=ctg2t,
y = In(sin 2t)
12

12. ViccnenoBath QYHKLMIO U TIOCTPOUTH €€ TpaduK: y =2 + 5 .
X°—4

2 cemecmp:
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14. Haiitn Heonpenen€HHbBI WHTETpa: a)J. 83X~ 2 X, 0)

Vx+1
[-2X g B) I2xe dx.

1+sinx
V20
. xdx
15. BeI4uciuTh OnpeieieHHbIH HHTerpa I —_—.
2
2> Vx°+5
16. Haiitn IUIOINAAb ¢burypsl, OrpaHUYEHHOU JIMHUSAMU:

x=4, y?=4x.
17.Haifitu w  mocTpouth  00JacTe  oOmpeneNneHus  (QYHKIUH
U=+9-x*—y? +(x-Y)°
18. Haiitn TIOJTHBII . muddepennman ¢byHKIIH:
z=x%Iny—sin2xy.
19. HaiiTh dacTHBIE IIPOM3BOMHBIC MEPBOTO MOPSAKA (YHKINH:

z =5x°y% +In(x +4y).

20. UccneoBath Ha 9KCTpeMyM QyHKIHI Z = X2 — 2xy + 4y3
25. Pemnre 3amauy Komm: a) yCOS2 xdy = (y2 +1)dX, y(O) =0.

2y _
0) y-==
y(=1) =4
26. Haiingute oOmee pemenue auddepeHnnanisHoro  ypaBHEHHs
yll + yl — er
27. Pemnth 0gHOPOAHYIO cucTeMy AU epeHINaTbHBIX YPaBHEHUI:
x'=6x—y,
Y =x+4y.
3 cemecmp:

28.HaliTu Bce KOMIUICKCHBIE YHCIIA, YAOBIICTBOPSIOIIUE 3aJaHHBIM

2 _ 52 .
yemousm £ —Z° =Z° | HaiineHHsle uMcna 3ammcath B
TPUTOHOMETPUUECKOH U TIoKa3aTelnbHON popmax.

T

cosi, In(3+4i), e 2

29. Boruucnuth 3HauCHHS ()yHKITHA:

. 4 ;
30. HaiiTi KOpHM ypaBHEHHUS 2" =8l u wm3obpasuth ux Ha
KOMILIEKCHOH TIJIOCKOCTH.
31. Beraucanutes HHTETpAI:

z2 .
J?dz; viz=2e?0<¢ <

Y

NS

33. IIpu mocraBke ¢ 3aBoma Ha 0a3y 1000 pagmompueMHUKOB, y 55
BBIIIUIH U3 CTPOs TaMIIbl. HaliTH BEpOSITHOCTB TOTO, YTO B3SITHIM Haynady
MIPUEMHUK OyJeT NCIIPABHBIM.

34. IlaTHannate 3K3aMEHAMOHHBIX OWJIETOB COAEpXar Mo 2 BOIpoca,
KOTOpbIE HE TOBTOPSIOTCSA, HK3aMEHYIOUIMHCA 3HaeT TOJBKO 25
BONpocoB. HaliTu BEpOSTHOCTH TOTO, YTO 9K3aMEH OYyZET CAaH, €CIIH JUIs
9TOTO JOCTATOYHO OTBETUTH Ha JBa BOIPOCA OJHOTO OMIIeTa.

35. [IpuHnMaeM BEPOSTHOCTH POXKACHHS Majlbuuka W JIEBOYKU
paBubIME. HaifTn BeposTHOCTB TOTO, 9TO cpeau 10 HOBOPOXKIEHHBIX 6
OK&XYyTCSl MaJIbUNKaMHU.

36. JlaH 3aK0OH pacnpeiesieHns] TUCKPETHON Cy4aiiHOHM BEJIMUMHBIL:

X: 10 |20 | 130 |40 |50
p: 01 )02 (03 |02 |02
BBIUUCIIUTh €€ MAaTeMaTU4eCKOE OKUAAHUE, ANUCIEPCUI0 U CpEeIHEe




Nunukarop

Kon
JOCTUKCHUSA OI_[eHO‘-IHBIe cpcacTBa
WHJUKAToOpa
KOMIICTCHIIN
KBaJIpaTUIECKOE OTKJIIOHCHHE.
37. Jlama ¢yHKOUA pacnpenesieHUus HENpPEepBIBHON  CIIydaiHOM
BEJIMYMHBI X
0 npu  x<0
F(x)=10,25x*(x+3) mpu 0<x<1
1 npu x>1
Haiitu 1utotHOCTh pacnpenencuus f(x), mocTpouTh ee rpaduk,
BEPOATHOCTH NONAJaHus B 3a7aHHbIi ueTepsan [0,5; 2], Mx, Dx, o,
38. 3amaHo pacmpeneneHUe BEPOSTHOCTEH JUCKPETHOW JBYyMEpHOU
CIy4aliHOM BEJIMYUHBI:
Y\ X 2 5 8
0, 0,15 0,30 0,35
4
0, 0,05 0,12 0,03
8
Haiitu 3akoHBI pacmpeleNeHus COCTaBIAIOIMNX, KO3 UIHEHT
KOPPEISIIH
OIIK 2.2 Cnocoben IIpumepnvie npuknaonvie 3a0a4u u 3a0anus
IIPUMEHSTH 3aganme 1. 3aBUCUMOCTD NYTH OT BPEMEHHM IPU NPSIMOIMHEHHOM
COOTBETCTBYFOIIHI

(bu3nKO-MaTeMaTHYe
CKHMH ammapar Ipu
TCOPETHYECKOM  H
IKCIEPUMECHTAIEHOM
HUCCICO0OBAHUHN B
pelieHuu 3amaq
SHEprocoepexeHus;

1
JIBHKEHHU TOUKHU 3a/1a€TCS YPaBHEHHEM S = “t3+2t2 -3, rze S

— IIYTb B M, a t — BpEMs B C. Brraucioute ee CKOPOCTb U YCKOPCHUC B

MomenT Bpemenn { = 4C.
2

3aganmue 2. K rpaduky pyHKmmm f(x)=3-x" B €T0 TOUKE ¢ a0CTIICCOn
Yo =1 IpoBeJCHa KacaTenbHas. HaliTm 1omans TpPEyroabHHKA,
00pa30BaHHOT'O KacaTeJbHOH M OTPE3KaMH, OTCEKaeMBIMH €0 Ha OCSX
KOOpAMHAT.

3aganme 3 . [lna pemieHus 3a/1auu cienaifTe cXeMaTHUECKUi YepTex 1
HOJy4YHUTe (PYHKIHMOHANBHYIO 3aBUCUMOCTh 110 YKa3aHHIO K 3a/1a4e.
Haiinute 00macts onpeseneHus 3TOH GyHKIHK [0 CMBICITY 3a/1a4H.
Brruncnnre 3HaU€HHS 3TOW (QYHKIMHU MIPH TPEX Pa3IMUHBIX 3HAUYCHUAX
aprymenTa. Mccnenyiite GyHKIMIO Ha HAMOOJIbIIEe U HANMEHBIIIEE
3HaueHus. OTBEThTE Ha BOIIPOC 33aUH.

«CedeHne TOHHEIS MMeeT (OpMy NPSMOYTOIbHHUKA, 3aBEPIICHHOTO
nosnykpyrom. [lepumerp ceuenus 18 m. Ilpu kakom paguyce noaykpyra
IUTOIIAIb CeUeHHs OyieT HanOobIIeii?»

O603HaubTe paauyc noiykpyra uepes I u Bepasute miomans S

cedenns kak Qynkmmo ot I : S=3(r) .

3ananue 4. IlogymaiiTe, ¢ MOMOIIBIO CPEICTB KaKOro pasjena
MaTeMaTHKH MOXHO PELINTh CIEAYIONIYIO 3a/1auy.

«Jlnst yOOpKH CHera Ha yJuIax ropoJia UCIoJIb3yITCS CHEroy0OpOYHbIe
MarmuHbl. OHH paboTarOT B TEUEHUE CBETJIOTO BPEMEHH CYTOK ¢ 6 10 18
9ACOB C MIOCTOSHHON CKOPOCTHIO y6opkn crera 400 (M%/4). VsMenenue
o0beMa CHera, BBINAJAaloLIero Ha YJIHWIBI TOpoja B TOPOJE B TEUEHHE

ds
_:12&—532, S(Ij
dt e _

¥
oGbem cHera (B M°), BhIIaBuIEro 3a Bpems t (B uacax), 0<r<24. g

CyTOK, MOYXHO OIMCATh ypaBHEHHEM

momenT Bpemenn ! =0 ma ymmuax ropoma mexur 1000 M cHera.
YcraHOBUTE COOTBETCTBHE MEXIy BpeMeHeM tu oObemMoM cHera,

S(t
JICKAIIECTro Ha yJIruniax ropoaa j . »
CocTaBbTe MAaTEeMaTU4YCCKY0 MOJCIIb 3TOM 3aJa4u U pCUInuTe eé.




Kon
WHMKATOpa

Nunukarop
TOCTHIKEHUSI
KOMIIETEHIIUH

OneHouHble CpeacTBa

3ananme 5. CyrouHas MOTpeOHOCTH DJIEKTPOIHEPTHH B HACEICHHOM
MYHKTE SIBJIAETCS CIy4YalHOW BEIMYMHOW, MAaTEMaTHYECKOE OXHUIaHUE

3000 xBm/u

KOTOpPO# paBHO , a mucnepcus paBHa 2500. OneHUTH
BEPOSITHOCTH TOTO, YTO B OJIMIKAWIINE CYTKH PAacXoJl AJIEKTPOIHEPTHH B

3500 xkBm [ u _

9TOM HACEJIEHHOM IYHKTE OyIeT ¢ 2500 Ji (o)

3aganne 6. Uro 3HAYNT OLEHHUTH TEHEPAIbHBIE MapaMeTpsl II0
BeiObopke?  ChopmymupyiiTe  ompeAelieHHe TOYSHYHOW  OICHKH.
Omnpenennute CMEUOICHHBIE W HeCMeIIeHHBIE, J((QEeKTUBHBIE U
HEI(D(DEKTHBHBIC, COCTOSTENBHBIE M  HECOCTOSTENBHBIE  OLECHKU
TeHepaIbHBIX ~ NapameTpoB.  [lpowmtroctpupyiiTe  onpeneneHus
T€OMETPUYECKH. 3anumure pacyeTHbIe (bopmyITsl JUIst
CTPYIITUPOBAHHBIX W HECTPYNIMPOBAHHBIX JaHHBIX: BBHIOOPOYHOIO

cpennero X (yKaXuTe €ro BEPOSTHOCTHBIH CMBICI); BBIOOPOYHOM
mucnepcun  Dg. Kak  oueHuTsr MaremMaTuueckoe OXUAAHHE 10
BbIOOpOUHON cpenHeli? OneHuTe TUCNEPCHI0 10  HCIPaBICHHOMN
qucnepcud. KakuMu SBISIOTCS TOYEUHBIE OIIEHKM MaTeMaTHYeCKOro
OKUJIAHUS, TUCIEPCHH U CPEAHEro KBAJpaTHUYHOIO OTKJIOHEHUS:
CMEUICHHBIMH WU HET, S((GEKTUBHBIMH WM HEI(PPEKTUBHBIMH,
COCTOSATEJIEHBIMU WJIH HECOCTOSTENbHBIMU?

Bagaya 7. Jna M3yvyeHUs KOJMYECTBEHHOrO Ipu3Haka X W3
reHepalbHOM COBOKYNHOCTH H3BjedYeHa BhIOOpKa X;,--+, X, oObema

N, umeromas naHHOE CTATUCTHYECKOE PACTIPEENIEHHE.
1). ITocTpoiiTe MOTUTOH YaCTOT.
2). IocTpoiiTe SMIUPUIECKYIO QYHKITUIO paclpeIeIeHusI.
3). [ocTpoiiTe TMCTOrpaMMy OTHOCHUTEIBHBIX YacTOT.
4). Haiinure BIOOpOUHOE cpesiee X , BEIOGOPOUHYIO IUCTIEPCHIO

D, , BbiGopouHoe cpenHee KBajpaTHYECKOe OTKIOHEHHE O, ,

2
WCHPABICHHYIO  AUCHEPCHI0 S U HCIpABICHHOEC  CpeaHee
KBaJIpaTH4ECKOE OTKIIOHCHHE S .

X. 9 13 17 21 25 29 33 37

n 5 10 19 23 25 19 12 7




0) Ilopsanoxk mnpoBegeHMs TPOMEKYTOYHOM aTTeCTAllMH, IOKa3aTeJd M KpHUTepHHu
OLICHUBAHUS:

[TpomexxyTouHasi arTecTanusi MO JAUCHUILUTAHE «MareMaTuka» BKIIIOYACT TEOPETUYCCKHE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJIaHUs, BBISBIISIONINE CTEIICHb COPMUPOBAHHOCTH YMEHHH U BIAJICHHUH, TPOBOIUTCS B hopMe
sk3amena (1 u 2 cemecTphl) U B hopMe 3a4eTa ¢ OIeHKOM (3 cemecTp).

DK3aMeH O JaHHOHW TUCHHIUIMHE MPOBOJUTCS B YCTHOW (hOpME MO IK3aMECHAIMOHHBIM
OwmyietaM, KaXIbIii M3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIPOCAa W JBA MPAKTHUECKUX
3aJIaHuUS.

IToxa3aTe/n U KPUTEPUH OLCHHBAHUSA IK3aMEHA M 324€TA C OLCHKOI:

— Ha OUEHKY «OTJIHYHO» — OOy4arouuiicss JEMOHCTPUPYET BBICOKUN YpOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe WU INIyOOKoe 3HaHue
y4eOHOro MaTepuana, CBOOOJHO BBINOJIHSET NPAKTUYECKUE 3aJaHUs, CBOOOAHO OINEpUpPYyeET
3HAHUSAMH, YMEHUSMH, IPUMEHSET UX B CUTYalUsAX IOBBILICHHON CII0KHOCTH.

— Ha OIIEHKY «XO0pomo» — oOydaroluics JIEeMOHCTPUPYET CpPEAHUNM YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHEHUS [IPH aHATUTUYECKUX OIEpaLlUsiX, IEPEeHOCe
3HAHUU U YMEHUH Ha HOBbIE, HECTAHIAPTHBIE CUTYaLUH.

— Ha OLEHKY «YJAOBJIETBOPUTEJIbHO» — OOYyYaloOIIMWCA JAEMOHCTPUPYET MOPOTOBBIN
ypOBeHb C(OPMHUPOBAHHOCTU KOMIIETEHLIUH: B X0JI€ KOHTPOJIBHBIX MEPONPUATHH JOMYCKaIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWN, YMEHHH, HABBIKOB, OOyYaromIUKCS
VCIBITBIBACT 3HAYUTEIIBHBIE 3aTPYJHEHUS NIPU ONEPUPOBAHUM 3HAHUSAMHU U YMEHUSMHU IPU HUX
IIEPEHOCE HAa HOBBIEC CUTYAaLlUU.

— Ha OLICHKY «HeY/10BJIeTBOPUTEIbHO»— 00yUarOIUICs 1EeMOHCTPUPYET 3HaHUs He Ooiiee
20% TeopeTHdyecKOro Marepuaia, JOIYCKaeT CYILEeCTBEHHbIE OHMIMOKM, HE MOXKET I10Ka3aTh
MHTEJIJICKTYaJIbHbIE HAaBBIKU PEIICHUS IPOCTBIX 3aa4 WIM HE MOXET IOKa3aTh 3HAHMS Jake Ha
YPOBHE BOCIIPOU3BEICHHUS U OOBSICHEHHS HH(POPMAIIHH.



