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Jhucr akryajmsannn pabodeit nporpaMmbr

Pabouas nmporpamma nepecmoTpena, obcy# iena # onobpena s pcwl'mauun B 2021 - 2022
yueDHoM rofy Ha 3acesanun xadeaps [IpEKIAgHON MaTeMaTHKH H HHQOPMATHKH

Ilporoxonor 120 2021r. Ne3
3as. kapeapoit / H0.A. U3Bekon

PaGowast mporpamma nepecMoTpera, obeysiitena 1 ogoGpera /uis peatmsanu B 2022 - 2023
yueOnom roay Ha sacefanmu Kadenpe Ilpuknannoii MaTeMaTuku u MHGOPMATHKH

[Ipotokomor 20 r. Ne
3aB. kadeapoi 10.A. Uzgekon

Pabouas nporpasma nepecMorpena, obeysikaena u ofobpena uia peammzanmn & 2023 - 2024
yueGHOM rofy Ha 3acesannu kapeapsr Tlpuknaanoii MaTeMaTHk® n wrdOpMaTHKH

[Iporokon ot 20__r. Ne

3as. kaeapoit 10.A. Mssexon

Paboyas nporpamya nepecmoTpena, obeykaena u ojobpena ana peanusaiun 8 2024 - 2025
yueGHOM rojty Ha sacesannu kabeaps: [lpuknanHoll Matemartnky n uadOpMaTHKY

[Tpotokon ot 2005 Ne -
3ap. kageapoii 10.A. H3Bekor

PaGouast nporpamma riepecMoTpena, ofcyikiena u onodpera s peannsamuy B 2025 - 2026
yueGnoMm rojy Ha 3acenanuy kapenpn Ipuknantoll MatemaTikn u HHGOPMATHKH
IlpotokoT o 20 r. Ne
3aB. kadeapoii 10.A. Hapekos




1 eyt oCBOEHUSI AUCHUILITAHBI (MOTYJI51)

HenssMu ocBOeHMS AMCUUIUIMHBL «MaTteMaThkay SBISIOTCA: (OPMUPOBAaHHE Y
oOyuaronuxcs OOMEKyIbTYPHON KOMIIETCHIIMH, BKIIIOUYAIONICH O3HAKOMIICHHE OaKalaaBpOB C
OCHOBHBIMHU MAaTEMATU-YCCKUMHU IMTOHATHUAMU, BOCIIUTAHUC BBICOKOII MaTeMaTHUECKOU KYJIbTYPHI,
0azupyrolieiics Ha KCIOJIb-30BAHUM OCHOBHBIX 3aKOHOB MAaTEMaTHKH B NPOQeCCHOHATBHOMN
ACATCIIBHOCTH, IIPUBUTHC HABBIKOB COBPCMCHHBIX BHIAOB MATCMATHYCCKOI'O MBIIJICHU,
HCIIOJIb30BAHUC MATECMATUYCCKHUX MCETOJ0B M OC-HOB MATCMATHYCCKOI'O MOACIUPOBAHUA B
IIPaKTUYECKON NIeATENbHOCTH, BbIpabOTKa y OakallaBpOB YMEHMsI IPOBOAUTH MaTeMaTUYECKUI
AHAJIM3 MIPUKIIAJHBIX 3a1a4 U OBJIAACHUC OCHOBHBIMU aHAJIUTU-KO-TCOMECTPUICCKNMH MCTOJaMU
UCCIICIOBAHUS TAKHX 3a/1ay.

2 MecTo THCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsbl

HMuctunnuua Marematuka BXOJUT B 00s3aTelbyl0 4YacTh Y4eOHOTO IUIaHa
00pa30BaTeIbHOM IPOrpPaMMBI.

JUis  u3ydeHus  JUCHUIUIMHBI ~ HEOOXOAWMBbI  3HaHMS  (YMEHMS, BIAJCHHUSA),
chopMUpOBaHHBIC B pe3y/IbTaTe U3yUEHUS AUCITUTUTNH/ IPAKTHK:

Huctunnuua Marematuka BXOAMT B 0a30Byl0 dacTh Onoka 1 oOpasoBaTeiabHOM
NIPO-TPaMMBI.

OcBoenne )IaHHOﬁ JUCHUIIIMHBI ITpeAnojaaracTt, 4YTo B pE3yJIbTaTC U3YYCHHA IIKOJIBbHOT'O
Kypca MaTeMaTUKH O0yJaroluiicss UMeeT chOpMUPOBAHHOE TPEICTABIIEHHE O MaTeMaTHKE KaK
YHHUBCP-CAJIbHOM $3BIKE HAYKH, 00 naciax u MErTogax MareMaTuku, BJIIaACCT MaTCMaTU4YCCKUMU
S3HaAaHUSAMH U YMCHUSIMHU, COOTBETCTBYIOIIMMHU d)ezlepanLHOMy KOMIIOHCHTY I'OCYAapCTBCHHOT'O
CTaHIapTa 00mero 0Opa3oBaHMs, UMEET PAa3BUTOE JIOTHYECKOE MBIILUICHHE, IPOCTPAHCTBEHHOE
BOOOpakeHne, 00J1a1aeT BHICOKUM YPOBHEM aJITOPUTMHUYECKON KYIbTYPBHI.

3HaHus (YMEHHUS, BJIQJICHUS), MTOJyd€HHBIE MPU W3YYEHUU JAHHOW TUCIUIUIMHBI OyIyT
HEOOXO0IUMBI JJ1s1 U3YyYEeHUS] AUCIUTLTUH/TIPAKTHK:

TeopeTnueckas MEXaHUKA

[IpuknagHas MmexaHuka

Xumus

TeopeTnueckre 0OCHOBBI SNIEKTPOTEXHUKHI

MaremaTruueckue 3a/1a4u SHEPreTUKU U npumenenrne D BM

Marematuueckoe MOAECTUPOBAHUE B AIIEKTPOIHEPTETUUECKUX CUCTEMAX

3 KomnereHuuu odyuyarierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHUS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe Pe3y/IbTAaThl 00y4eHH s

B pe3ynbTare 0cBOCHUS QUCUUIUIMHBI (MOAYIs) «MaTtemaTuka» o0yJaromuics J0IKeH
o0najaTh ciaelyromuMI KOMIETEHIUSIMHU:

Ko nanukaTtopa NHaukaTtop 10CTHKEHUS KOMIICTCHITUN

OIIK-3 Crioco0eH MpUMEHSTh COOTBETCTBYIOIUN (PU3MKO-MATEeMAaTUYECKUI anmapar, METOIbI
aHaiM3a W MOJEIMPOBAHUA, TEOPETUUECKOIO M SKCIEPUMEHTAIBHOTO MCCIEIOBAaHUS MPU
penieHny npodeccHoHaIbHBIX 3a1a4

OIIK-3.1 Hcnonp3yer MeToApl aHanmM3a W MOJEIMPOBAaHUSA IIPU  PELIEHUU
npoecCHOHANBHBIX  3a/ad, MOJAEIMPOBAHMM U HPOEKTUPOBAHUU
SHEPrOCUCTEM

OIIK-3.2 CnocobeH MNPUMEHSTh  COOTBETCTBYIOIIMH  (U3MKO-MaTeMaTHYECKUN
anmapar INpH TEOPETHUYECKOM M SKCIEPUMEHTAIHHOM HCCIEI0BAaHUM B
PELICHUH 33/1a4 SHEpProcOepeKeHus




4. CTpyKTypa, 00b€éM U coaep:KaHue T CHHUIIIMHBI (MOXYJIs1)
OO0mast TpyA0eMKOCTh JUCIHILTUHBI cocTaBisieT 15 3adernpix equnui 540 akan. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 262,1 akaj. 4acos:
— ayIuTOpHas — 252 akaJi. 4acos;
—BHeayautopHas — 10,1 akan. yacos

— camocTositenbHas pabota — 206,5 akaz. 4acos;
— IMOJIrOTOBKA K 3K3aMeHy — 71,4 akan. yaca

dopma aTTecTaluy - 3K3aM€EH, 3a4ET C OLEHKOMN

Pasnen/ tema
JACLIMIIIINHBI

AynuropHast
KOHTaKTHast pabora
(B akan. yacax)

Cemectp

11a0.
3aH.

Jlek.
3aH.

HPaKT.

CamocTosTenpHast
pabota cryaeHTa

Bug
CaMOCTOSITEIIbHOM
paboThI

dopma TeKyILEero
KOHTPOJIS
YCIIEBAEMOCTH U
MIPOMEXKYTOYHOMN
aTTeCTaLlu1

Kon
KOMIIETEHIIUH

1. Jlunueiinas wu
anreOpa

BCKTOpHAasA

1.1 - Marpumpl, ux
pa3HoBuAHOCTH. JleicTBus
HaJ MaTpHLIaMHU: PaBEHCTBO
MaTpHL, CIIO)KEHHE,
YMHO)KEHME Ha  YHCIO,
YMHOXXEHHE MaTpuIl.
[IpeoOpazoBaHue MaTpHiL:
TPaHCIIOHUPOBAHHUE,
3JIeMEHTapHbIE
peoOpa3oBaHMsl MATPHII.

- Onpenenurens
KBaJpaTHOW MAaTPHIIBI, €ro
CBOJiCTBA. OG6paienue
Matpuil. Panr MaTpuiib.
-Cucremsl JTUHEHHBIX
ypaBHeHUH.  MaTpuuHbIi
cnoco® peleHus..
Dopmyssl Kpamepa.
YcnoBus  COBMECTUMOCTHU
CHCTEMBI TUHEHHBIX
ypaBHeHu#l. OmgHOpOIHBIE
cuctembl. Mertox Taycca.
Cucrempl ypaBHEHHU TIpU
pacuére JJIEKTPUYECKUX
Lernei MeToIoM KOHTYPHBIX

6 8/41

11

- TunoBoit pacuet
Nel «Matpuirst
Onpenenu-Tenu.
CuCTeMbl JTIMHEIH-

HBIX
anreOpanye"CKux
YpaBHEHUI.

3amura TP Nel:
YCTHBIH OIpoC,
TECTUPOBAHUE

OIIK-3.1,
OIIK-3.2




1.2 4. Teomerpuueckuii
BEKTOD. JIuneiinbie
ole-paluy Haj BEKTOpaMuy,
HX cBolcTBa. JlnHeiHOE
(BeKTOpHOE) IMPOCTPAHCTBO.

BrinonHenue
baznc peanbHOrO
WH/TUBH- -[IpoBepka
mpo-cTpaHcTBa. JlexapToBa
JTyaITbHOT'O WHIMBUYAJIbHBIX
cucTeMa KOOpJIMHAT. " OIIK-3.1,
. 4 6/21 10 JIOMAIITHET O 3aJ]aHuM,
[Ipo-creiimue 3aJ1a4H, " OIIK-3.2
3aganus WJI3 Nel|-HToroBsrii TecT mo
peliaemble METOA0M
«Bek—TopHas paszenyl
KOOpJIMHAT.
o anredpa»
5. HenuneiiHble onepauuu
HaJl BEKTOPaMU: CKAJISIPHOE,
BEKTOPHOE, CMeIlIaHHOE
MIPOU3BEICHHE, ux
CBOIICTBA.
Uroro no pazneny 10 14/611 | 21
2. AHanuTHYeCKas TeOMETpPUs
2.1 - IBe 3aJ1a4n
AHATUTUYECKOH T'€OMETPHH.
VYpaBHeHnue JIUHUHA "
TTOBEPXHOCTH KaK
- IloaroroBka k
ypaBHEHUS !
KOH-TPOJIbHOM
reOMETPUYECKOr0 MecTa
pa—06ote u
TOYEK.
N BoInoiHeHHe AKP
- YpaBHeHHE IpsAMOH Ha -IIpoBepka
Nel . OIIK-3.1,
IUIOCKOCTH. 4 821 | 10 KOHTPOJIBbHON
. «AHaTUTHYECKAS OIlK-3.2
-YpaBHeHUsT OpAMON U paborer AKPNel
re0-METPHSI.
IJIOCKOCTH B
- IloaroroBka k
IIPO-CTPAHCTBE.
MPAKTHICCKUM
CwMerniaHHbie 3a/1a4H.
3aHATHUSIM.
IIpunoxenuss Ha mnpumepe
JIMHEeApHU3aluu
XapaKTePUCTHK
HaMarHu-41BaHUs.
2.2 - Kpussle BTOpOro
TopsiJIKa: OKPYXXHOCTb,
SJUTHIIC, runepborna,
napabona, uX ypaBHEHUS U
P i M . - UnauBunyansHOE
reOMETPU-YE€CKUE CBOICTBA.
JI0-MalIlTHee
- YpaBHEeHHE TOBEPXHOCTH
3a—ganue Ne2 - IIpoBepka
Kak ypaBHEHHE
«KpuBbie BTOpOro | MHAMBUIYAIBHBIX
reOMET-PUYECKOr0  MecTa .
ToueK ToBeDXHOCTH 4 4N 11 MO-PSAKA 3amanuid MJ13 No2. OIlK-3.1,
) P - - Urorogsrii Tect OIlK-3.2
BTOPOTO TopsiaKa:
CaMOCTOSITEb "HO o pazneny 1.
SJUTUIICOU, THIEpOOIOnI, o
€ U3ydeHue - YcTHBIM onpoc.
napabonony, KOHYC. .
yueOHOIi J1H-
UccnenoBanne ux (Hopmbl
TepaTypbl
METOIOM ceue-Husl.
Hunmuaapuyeckue
TTOBEPXHOCTH.
IToBepxHOCTH BpameHus.
Wroro no pazaeny 8 12/41 ] 21
3. Beegenue B MaTteMaTHUECKHAN
ananms. [Ipenenst
3.1 KowmriekcHble YHCIa. -Brinonaenue
AnreOpanyeckas WHTUBH-
HFOI-};)OM I/I‘Ie’CKaﬂ It aiLHBIX Tposepxa
P crp X Y WH/IUBUTYaTbHBIX OIlK-3.1,
MoKa3aTeybHas (hopmeI 2 3 JIOMAIIIHUX N
N nomamraux 3aganuii|  OIIK-3.2
KOM-IUIEKCHOI'O qycia. saganuit: 13 Ne3 VI3 Ne3
JeiicTBHS ¢ KOMITIEKCHBIMU «KoMm—mrekcHbie e

YHCIIaMH.

quc-jay.




3.2 - DneMeHTHI TEOopHH

MHOXKECTB u
Ma-TeMaTUIECKOH JIOTUKH.
- Yucnossie
10CJIE]0BATEILHOCTH.
IIpenen YU CIIOBOU
10CJIEJ0BATEILHOCTH.
-Beimonuenue
- Oyskmusa.  CrocoOb VIJI3 Nod
3a/1aHus KIIWH. B
A yHicit «BBenenue B
Oc-HOBHBIE .
XapaKTePUCTHKUA (YHKIHU MATEMATITHCCIIH
p ' ananms. [pexen u
ObpaTHas GbyHKIHS.
HETPEPhIBHOCTD
CrnoxHast GbyHKIHS.
(byHKINY.
OnemMeHTapHbIE u
- [logroroBka k -IIpoBepka
He3JIeMEHTap "HbIe .
PR 821 12 KOHTPOJIBHOM WHAWBUIyaJIbHBIX OIIK-3.1,
i ’ pabore AKP Ne2 | 3amanumii /13 No4. OIIK-3.2
- [Ipenen GyHKIMU B TOUKE, N
«IIpenen -YcTHBIHI onpoc.
B 0OECKOHEYHO-CTH.
GbyHKIHH.
beckoneuno MaJble
HenpepbIBHOCTD
GyHKIIMM B TOYKE, UX
N GyHKINY.
cBolicTBa. Teopema o cBs3H )
KK, €€ mpenena U
PyH ’ p CamocTosTensHoe
0OECKOHEYHO MaJIOH. o
u3ydyeHue yueOHoi
- IIpenen CYMMBI,
JIU- TEPATYypBHI.
MIPOM3BENIEHHS, YaCTHOTO.
Beckoneuno Oosbinme, X
CBSI3b c OECKOHEYHO
Ma-JIbIMH. CpaBHeHHe
0OECKOHEYHO MaJibIX.
IlepBsrii u BTOpOH
3aMevaTeNbHbIN TpeIesTb
-Bbinonnenue
N3 Ne4
«Bsenenue B
MaTeMaTHYEeCKUI
3.3 - HemnpepslBHOCTH ananus. [Ipenen u
byHKINHN B TOYKE. HEIPephIBHOCTD
Knaccudpukanus TOYEK (QyHKIUNY. -IIpoBepka
pa3psiBa. CaoiicTBa - [logroroBka k | MHAMBHUIYATBHBIX
(yHKIUM, HENPEPBIBHBIX HA KOHTPOJILHOM 3amanuid MJ13 Ne4. OIK-3.1
OTpE3Ke: OrPaHUYCHHOCTb, 4 6 pabote u -ITpoBepka OITK 3' 2’
CYILECTBOBaHHE BoinonHenne AKP KOHTPOJIHOM '
HauOOJIbILIEro u Ne2 «IIpenen paboter AKPNe2.
HavMEHBILIETO  3HAYCHUU. (dyHKIUY. -YCTHBIN onpoc.
CymecTBoBaHue HemnpepsiBHOCTH
MIPOMEKYTOYHBIX 3HAUCHHUH. GbyHKIINY.
CamocrosTenpHOe
U3y4CHUE YUCOHOM
JIM- TepaTypebl.
HUroro no pazneny 1421 | 21

4.

HUCYHUCIICHUC

JuddepenimansHoe
(GyHKIMU  OHOU

TIepEMEHHOM




41 - IIpousBonnas
¢byHkimy, e€ CcMbBIcT B
pa3-IIYHBIX 3aja4ax.
OCHOBHEIC CBOMCTBa

IIPOU3BOA-HOM.
- Muddepenmman dpyHkImm,

. - Beimonuenue
ero reoOMeTpHYE-CKU
WH]TH-
CMBICIL. Jluneapuzanus
BUJTyaJIbHOTO
¢bynkimu.  [lpumeHe-Hue
nonHoro muddepennmana k JIOMAILI-HETO
3aganus I3 Ne5
MPUOTHKESH "HBIM -[IpoBepka
«IIpo—u3BonHas
BBIYHCIICHHSIM. (YHK-ITHH OHOM WHMBUYaJIbHBIX
- [IponsBogHas ciaoxHOU U Y . 3ananuii 13 Ne5. OIIK-3.1,
o 5 83U | 10 nepe-MeHHOW.
obpaTHOH GyHK-1HN. -IIpoBepka OIIK-3.2
- [loaroroBka k .
HHBapHaHTHOCTh KOH-TPOIBHOG KOHTPOJIBHON
i hepeHmana. paiEOTe " paboter AKPNe3.
ndde-peHIpoBaHe
g (bgmﬁ wp 3aAHHOM BeInosineHne AKP
Vi ’ Ne3 «ITpoussoxnas
napameTpuue-cku. HesiBHO o
(YHK-ITUH OZTHOM
3alaHHble  (QYHKIUM, UX "
TIepeMeH-HOM».
i depeHI-poBaHe.
Jlorapudpmudeckoe
i depeHIpOBaHuUE.
- IIponsBoausbie u
i hepeHIaibl  BHICIIHX
TOPSIZKOB.
4.2 - OCHOBHBIE TEOpPEMBI
MaTeMaTHYE"CKOTO
aHanm3a (Teopembl Pois,
Jla—rpanxa, Kommn).
IIpaBuno Jlonurans.
- VYciaoBue MOHOTOHHOCTH - Boinonnenue
GbyHKIUH. DKCTpeMyM TumnoBoro pacuera
GbyHKUIUH. OtbIcKaHHe Ne2
HauOObILETO u «MccnenoBanue
HavMEHBILIET0  3HA4YeHUHU (dhyHKUM 1
(dhyHKUIUH, MOCTPOCHUE 3amura TPNe2:
. . OIIK-3.1,
i depeHmpyeMoit Ha 5 6/31 | 13,2 rpadukoB» U YCTHBIH ompoc, OIK-3.2
OTpe3Ke. MIO/ATOTOBKA K TECTUPOBaHHUE. '
- HUccnenoBanue 3aluTe.
BBINYKJIOCTH rpaduka -
¢yskuun. Todku neperuoa. CamocrosTensHOe
ACUMITOTBI rpaduka U3y4YCHUE YYCOHOM
GbyHKIMN. [Moctpoenue JIUTEPaTyphl.
rpaduka QyHKIHH.
- TIpubnmxeHHoe pelieHue
YpaBHCHHUIA. Or-nenenue
KOpHEW ypaBHeHHsA. Meron
XOpA U Kaca-TeJIbHBIX.
Wroro no pazaeny 10 14/61 | 23,2
5. Ok3ameHn 1 cemecTp
5.1 TTonroToBka K 3K3aMeH OIK-3.1,
. Y OIIK-3.2
HUroro no pazneny
Hroro 3a cemectp 36 54/18U| 86,2 JK3aMEH

6. MHrerpasbHOE WCYHCICHUE

(YHKIMHY OHOH MepeMEeHHOM




6.1 - IlepBooOpa3Has.
Heonpenen€unelii uaTErpan

U ero cpoiictBa. Metoasl - Brmonxnenne
UHTETPUPOBAHUSL: UHJIUBUAYATIBHOL O
HETIOCPEACTBEHHOE, 3aMEHa JIOMAIIHEro
[IePEMEHHOMH, 3agaaus U3 Ne6
UHTErpUPOBAHUE 1o «HeonpeneneHHb
YacCTsM. 1 MHTETpa». -IIpoBepka
- Wnrerpuposanue - IloaroroBka K | MHIMBUAYAIbHBIX
IIpoCTENIINX 8 1241 | 162 KOHTpoNbHOHM | 3amanmit UJ13 Ne6. |  OIIK-3.1,
PpanoOHaTIBHBIX npobeit, ' pabote u -IIposepka OIIK-3.2
palMOHATBHBIX nIpobeid. BoinonHeHne AKP KOHTPOJIBHOM
Hexoropsle cBeneHus U3 Ne4 pabotsr AKPNe4.
BhICIIE anreOpsl. «HeompeneneHHsl
-MHTerpupoBanue 1 MHTETpa».
BBIPAXKECHUM, COAEpKALIUX - CAMOCTOSITENIbHOE
TPUTOHOMETPUUIECKUE u3ydyeHue yueOHoi
¢byHKIMN. JIUTEPaTypBhl.
-MHTerpupoBanue
HEKOTOPBIX
6.2 OnpenenéHHBII
HHTETpaJl.
- 3ajmauu, npUBOAAIIME K
MOHATHIO  ONPEAEIEHHBIN
uHterpan.  Onpenenexue,
ero cBoiictBa. Teopema
- Beimonnenue
cymectBoBanus. MHTterpan
TunoBoro pacyera
C IEpPEeMEHHBIM BEPXHUM No3
npeeIoM opmyiia - .
P . (bopwy. «OrnpeneneHHbIi
Hetorona-JleiiOnuna.
UHTETpal» H" 3ammra TP Ne3:
- Mertonsl g OIIK-3.1,
6 8/41 12 MOArOTOBKA K YCTHBIN OIPOC,
HWHTETPUPOBAHUSI. OI1K-3.2
3aluTe. TECTUPOBAHHUE.
- I'eomerpuueckue u
MeXaHUYEeCKHe
CamocrosTenbHOe
MIPUIOKEHUS -
. U3y4YCHHE YYeOHOM
oIpeeéHHOI0 UHTETpasa.
JIUTEPATYPBI.
- [MpubnmxeHnoe
BBIYUCIICHHE
oIpeesIeH-HbIX
HUHTETPaJoB. Meron
MPSIMOYTOJILHUKOB.  MeTon
Tpanenuii. Meros napadoi.
Wroro no pazaeny 14 20/81 | 28,2

7. OyHKIMK
[ICPEMEHHBIX

HCCKOJIBKHUX




7.1 OyHKUMM HECKOIBKUX
nepemenHnsbix (OHII).

-Omnpenenenue

OKPECTHOCTH TOYKH,
o0acTh Ha  IUIOCKOCTH.
Onpenenexue GyHKINH

HECKOJIbKMX IePEMEHHBIX.
Ckansproe none. Jluaun u
TIOBEPXHOCTH YPOBHSI.

- IlonsTne npenena
GbyHKINH JBYX
MEPEMEHHBIX.
HEMPEPhIBHOCTh  (PYHIIUH - Boinonsenme
B prlfe CMCHHBIX YH Tunosoro pacyera
yX rep : Ne4 «Dynkuun
-YacTHbIe IPOU3BOHBIE, UX
. HECKOJIBKUX 3amura TP Ne4:
TEOMETpUYE-CKUM  CMBICIL. . OIIK-3.1,
6 10 TIEPEMEHHBIX). YCTHBIH OIpoc,
IMonxoe IIpupalieHue, OIIK-3.2
N - TECTHUPOBAHUE.
TIOJTHBIN muddepenman
N CamocrosiTennsHOe
OHIL I'eomerpudeckuii o
u3ydyeHue yueOHoi
CMBICTT MTOJTHOTO UTEDATVDEL
muddepennmana. PATYPBL.
IIpumenenune TIOJIHOTO
mudde-peHnmana K
IpUOIHKEHHBIM
BBIYHCIICHUSM.
- HuddepennpoBanue
CHOXHON u HESBHOI
GbyHKINH HECKOJBKHX
MePEMEHHBIX.
-YacTHple TPOHM3BOJAHBIE U
nonusle  udde-peHiuaib
BBICIINX ITOPSIAKOB.
-Beimonnenue
7.2 - JlokanbHBbIi Tunosoro pacuera
SKCTpEMYM (QYHKIUH JIBYX Ne4 "OyHK1MM
Ie-peMEHHBIX. HECKOJIBKHUX
Heobxonumoe u nepeMeHHbIX" (11
p (np 3ammra TP Ned:
JIOCTaTOYHOE YCIIOBHUS OJI0JDKEHHE) U . OIlK-3.1,
2 4 YCTHBIN OIPOC,
SKCTpeMyMaQYHKIIMHU JIBYX MOZIrOTOBKA K OIlK-3.2
TECTUPOBaHHUE.
nepeMeHHbIX. Haunbonbiuee 3alIuTe.
U HauMEHbIee 3HAYCHUE -
GyHKIMM B 3aMKHYTOH CamocrosiTensHOe
o0JacTH. U3y4YCHHE YYEOHOM
JIUTEPaTypBhl.
-Brinonnenue
TumnoBoro pacyera
7.3 Ilpumenenue KIui
P ynxu Ned "Dynkimn
HECKOJIbKHX IE€pEMEHHBIX.
o HECKOJBKHX
-YpaBHEHHE KacaTeIbHOI "
nepeMeHHbIX" (TIp
IUIOCKOCTH M HOPMaJH K
OJI0JKCHHE)
MIOBEPXHOCTH.
-CxansipHoe none. Jluauu u 3amura TP Ne4:
P CaMocTosATEeNbHOE " OIlK-3.1,
TTOBEPXHOCTH YPOBHSL. 2/11 6 YCTHBIN OIPOC,
U3YUYCHUE TEMBI OI1K-3.2
IIpousBognas o "Merox TECTHUPOBAHHE.
HaNpaBJIeHUIO U TPAANEHT.
HaMMEHBIIUX
-ITonsTne 00 "
KBaapaToB" U
MHTEPIOJISIIAA u
BBITIOJTHEHUE
aTpPOKCHUMAIIHH. Meron
WHIUBUAYaJIBHOT O
HaVMEHBIINX KBaJIPaTOB.
JIOMAIITHETO
3aJJaHusl [0 TEMe.
Uroro no pazneny 10/11 | 20

8. Muterpan mo ¢urype




8.1 Unrerpan o ¢urype

- IonsTue ¢burypsr,
IraMerpa (Urypsl, MepHI.
3agaua o Macce (UTYpHL
VHTerpanpHas cymMma H

-BeInonuenue
Tunosoro pacuera
Ne 5 «Murerpan o

urype» u
WHTETpaX  HOo  Qurype. uryp 3amura TP Ne5:
o MOJATrOTOBKA K " OIIK-3.1,
CpoiictBa uHTerpaisa 1o 6/21 10 YCTHBIH OIpOC,
3aluTe. OIIK-3.2
¢urype. N TECTHPOBaHHE
- DBrluncnenne  KpaTHBIX
CamocTosTenbHOE
HWHTETPaJIOB B JIEKAPTOBBIX, o
u3ydyeHue yueOHoi
TOJISIPHBIX,
JUTEPATYPBHI.
ITHHAPHYECKUX
KOOpJIMHATaX.
Hroro 1o pasneny 621 | 10
9. JuddepeHnmansHbie
ypaBHEHHUSI. Cucremsl
T epeHIMANbHBIX YPABHEHUH
9.1 OOBIKHOBEHHBIE
1 depeHanbHbIe
ypaBHeHus 1 nopska.
- OCHOBHBIC TOHSTHS, HX
FEOMETPUYECKUH  CMBICIL.
3agaua Komm. Teopema
CYILECTBOBAHUS "
€IMHCTBEHHOCTH PEIICHUS
- IloaroroBka k
3anaun Komm. .
KOHTPOJIbHOH
-OcHOBHBIE KJIacChbl
aBHeHni 1  mopsaka paGore 1
yp P > BbInonHeHne AKP
IO e
patypax: yp «duddepenunans
pa3aensaomUMHUC 821 12 HBIC VPABHCHIS [Iposepka AKP OIIK-3.1,
NIEpPEMEHHBIMH, P Nos. OIlK-3.2
OJHOPOJHBIE U YpPaBHEHUS f1epBoro
P yp ’ MopsIIKa.
K HHMM  TIPHUBOJSLINECS.
nbdepeHInanbHbIe
Jnddepenn CaMocCTOsATeIbHOS
ypaBHEHHS B 3ajaue o o
U3y4YCHHE YYeOHOM
[IEpeXOAHOM IIpolecce B
JIUTEPaTypbl

JINHEMHBIX ANEKTPUYECKUX
TIOMISAX.

- Jluneiitnble, ypaBHEHUS
bepuymiu, B mOMHBIX
muddepeHmanax.
VYpaBHEHMS, ONUCHIBAIOIINE
[epexXoAHbIe MPOLECCH B
JIMHEHHBIX 3J1. LEMsIX.




9.2 Juddepenmmansasie

YpaBHEHHS BBICIIIIX
TIOPSIJIKOB.

-3ajaya Ko IS
g epeHIaT-HOTO

ypaBHEHMs N- Tro OpsjKa.
IlonsATE KpaeBOM 3amay.
VYpaBHEHUs, AOMYCKAIOIIUE
MOHWXKEHUS] IOpSAKA.

- JInnelnbIi
nudhepeHIHaTbHBII
onepaTop, €ro CBOMCTBa.
VYcnosue JMHENHON
3aBUCUMOCTHU CUCTEMBI
GbyHKIMH,
(byHIaMeHTalbHAs CHUCTEMa
¢byHKuuit-pereHuii.
Teopema 0  cTpyKType
ob1ero pelieHust
1 depeHIanbHOro
JIMHEHHOr o YpaBHEHUS
BBICIIET0 IOpsKa.
-Jlunelinble  OOHOpPOIHBIE
i depeHIanbHbIe
YpPaBHEHHUS C IIOCTOSHHBIMU
K03 GHULEHTaMU.
-JIunelinble HEOOHOPOJHBIE
i depeHanbHbIe
ypaBHeHus. Teopema o
CTpYKType ob1ero
peutenus. Meron Bapualuu
IIPOU3BOJIBHBIX
IIOCTOSIHHBIX JUIst
OTBICKaHUS petienuit
JIMHEMHBIX HEOJHOPOAHBIX
mddepeHIanbHbIX
ypaBHEHUI.

- JIunelinbie
HEOHOPOHbIE
muddepeHanbHbIe
YpPaBHEHUS BBICHIMX
HOPSAAKOB € IOCTOSHHBIMH
ko3 dunmentamu U co

6/31

10

- TunoBoii pacuet
Ne 6
«Iudpdepennmans
HBIC YpaBHCHUS U
UX CHCTEMBD»

- CaMOCTOSITEITbHOE
u3ydyeHue yueOHoi
JIMTEPATYPBI

3ammra TPNe6:
YCTHBIH OIPOC,
TECTHPOBaHHE

OIIK-3.1,
OIIK-3.2

9.3 Cucremsl
Qg depeHIanTbHbIX
ypaBHEHUI

-HopmanbHas cucrteMa
nuddepeHInaTbHbIX
ypaBHEHUH. ABTOHOMHBIE
CHCTEMBI. Bexropnas
3amHCh HOpMaJIbHON
cuctemsl. ['eoMerpuyeckuit
cMmbicn perneHus. -dazoBoe
MIPOCTPAHCTBO (IIIOCKOCTH),
(hazoBas kpuBasi.

- Pemmenne
nmuddepeHIHaTbHBIX
YpaBHEHUI METOI0OM
HCKJIIOUEHHUH.

- Pemmenne CHCTEM
JTUHEHHBIX OJHOPOIHBIX
nmuddepeHIHaTbHBIX
YpaBHEHHH C ITOCTOSTHHBIMHU
ko3 dunmenTamu.

CUCTEM

421

- TunoBoii pacuer
Ne 6
«Jduddepenunans
HBIC YPaBHEHUS U
MX CUCTEMBD»

- CaMOCTOSITENEHOE
U3yUYCHUE YUCOHOM
JIUTEPATYPHI

3ammra TPNe6:
YCTHBIH OIpOC,
TECTUPOBAHUE

OIIK-3.1,
OIIK-3.2

Uroro no pazneny

10

18/71

28

10. Dk3ameHn 2 cemectp




10.1 TToaroroBxa K OIIK-3.1,
JK3aMEHY OI1K-3.2
Hroro no pazgeny
HUroro 3a cemectp 36 54/181 | 86,2 9K3aMeH
11. Yucnoseie
(YHKIMOHAITLHBIE PSIBI
11.1 YucnoBsie psapl.
-CxomuMOCTh W cymMMa - MoarorosKa K
psna. Heobxonumoe .
KOHTPOJIbHOH
ycioBue CXOJIMMOCTH.
[eiicTBus Haf psaamu. pabore n
-UccnenoBanue psgoB ¢ BemonHenme AKP
HEOTPULATEIbHBIMU 6 4 5 Ne6 «Hmcronrre IIpoBepka AKP No6 OLIK-3.1,
PAABD». OIIK-3.2
YJIEHAMH. .
-3HaKoqepenymmM? o CamocrosTenbHOE
psnel. Teopema JleiiGHuna. o
u3ydyeHue yueOHoi
-3HaKOIepEeMEHHBIC  PSJIBL.
JIUTEPATYPBHI.
AOGcCoNnoTHasT U YCIIOBHas
CXOIMMOCTb psijia.
11.2 OyHKIMOHAIBHBIC
PAIIBL
-O06macTb CXOAUMOCTH.
- CrerneHHbIC PATIBL
Teopema Aberns.
Paznoxxkenne ¢QyHkuuii B
CTCIICHHbIE pAbL - TunoBoii pacuet
[Ipunoxenus  psgos B Ne 7 «Hucnosele u
IIPUOTHKEHHBIX (yHKIMOHAJIbHbIE Sammra TP NeT:
BBIYHCIICHUSX. 6 6211 5 pAOBD». yeTHbIi OMpoc OIIK-3.1,
-Psizipl Oypbe o - cTH OBaHl/IC, OIIK-3.2
TPUTOHOMETPUYECKUM CamocTosTeNnbHOE | p ’
cucTemMam (hyHKIHHA. U3y4YCHHE YYeOHOM
Paznoxenne ¢yHKkuuii B JIUTEPaTypPhl.
TPUTOHOMETPUYECKUE PSIbI
dypoe. VYcnosue
MIOTO-4€YHOH  CXOOUMOCTHU
u CXOAUMOCTH B
“cpenHem”.
-Psiapt Dypre B
HUroro no pazpeny 12 1021 | 10
12. ®OyHKUMUM  KOMIUIEKCHOTO
MIEPEMEHHOT0
12.1 -Tlonatue QyHKIUM
KOMIUIEKCHOTO
MIEPEMEHHOT 0.
DneMeHTapHble  (QYHKIIMH
KOMIUIEKCHOTO
MIEPEMEHHOT0 u ux
CBOMCTBA.
-Ilpenen, TIPOU3BOTHAS
(YHKIIMM ~ KOMIUIEKCHOTO — TumoBoii pacuer
TIEPEMEHHOT 0. VcnoBus Ne 8 «DyHKIII
QG epeHITUPYEMOCTH. KOMILIEKCHOTO )

OnpenerneHue MIEPEMEHHOTO». 3ammav TP Neg: OIIK-3.1,
N 6 821N | 6,1 YCTHBIN OIPOC,
AQHATUTHYICCKOH  (DYHKITHH. - OI1K-3.2
-NHTerpupoBanue ¢yHKIUH CamocTosTenproe | o0 TMPOBAHHC.

KOMIUIEKCHOTO u3ydeHne yaeOHoi
nepemenHoro. CBoHCTBa u JTUTEPATypPHI.

BBIYHCIICHHE. dopmyna
Kormmn.

-Psaner Teitnopa u Jlopana.
W3ommpoBaHHbIE  0COOBIE

TOYKH, WX KBATH(HKAIHS.
-BbrdeTsl, nx BEIYHCICHHE.
OcHoBHass  TeopemMa O
BBIYETAX.




Hroro no pazzaeny 6 | | 821 | 6,1 |
13. Teopuss BeposTHOCTEH W
JJIEMEHTBI MaTEeMaTHYECKOM
CTATHCTHKH
13.1 CiyqaiiHblie COOBITHSIO
-OcHOBHBIE (dopMyIsl
KOMOMHATOPHKH.
-OcHOBHBIE TTOHSTHS
TEOpHN BEPOSITHOCTEI.
Anrebpa COOBITHIA.
- IloaroroBka k
Knaccuueckoe, o
KOHTPOJIBHOM
reOMETPUIECKOE u
CTaTUCTUYECKOE padore i
OIIPE/IENIEHNs] BEPOSITHOCTU pumonnene AKP
AKFZIHZ([)MaTI/IKa P Teo HH 5 51 5 Ne7 «Cyuaitasie | [IpoBepka AKP Ne | OIIK-3.1,
o P COOBITHS. 7. OIIK-3.2
BEPOATHOCTEH.
-Teopembl  cnoxenus u
N CamocrosTenbHOE
YMHOXCHHSI BEpPOSITHOCTEH. o
u3ydyeHue yueOHoi
YcnoBHas BEPOSATHOCTB.
. JIUTEPaTypBhl.
dopmyna TIOJTHOM
BEPOSITHOCTH U opMmyIa
baiieca.
-Cxema Bepuymny,
[Mpubmmxenus Jlamnaca u
Ilyaccona.
13.2 Cayuyaiinbie
BEJINYHHBI.
-JluckperHeie u
HETIPEPBIBHBIC  CITy4YaliHbIe
BEJIMYMHEIL. Pan
pactpeneneHus,  (QyHKIUSA
pachpeneneHus u Beinonuenue
IUIOTHOCTh pacIpeAesieHHUsI. MHIUBUAYAIBHOT O
-Maremartuueckoe JIOMAILIHEr o
OXXHMIaHWE U JUCIepCHs, s3aganus WJI3Ne 7
HayaJIbHbIE W LIEHTPAJIbHbIE «Crydaiinsle
MOMEHTBI. BEJIMYHHBDY IMposepka N3 Ne OIIK-3.1,
N 5 521 5
- HopMmanbpHblii  3aKOH - camocrosTenbHoe| 7. TectupoBaHue. OIIK-3.2
pacnpenenexus, u3ydeHue yueOHoit
MIOKa3aTeNbHBIH 3aKOH JIUTEPaTypBhl.
pacnpenenexus, - CaMOCTOSITENBHOE
paBHOMEpHOE U3y4YCHUE YYCOHOM
pacmpeneneHue W JApyrue JIUTEPaTyphl.
pacipeneneHusl.
- HepaBenctBo u Teopema
UeObiméBa. IleHTpanbHas
IpesieNbHas TeopeMa.
- MHoromepHbie
cIyqaiiHbIe BEJINYUHEI.




13.3 DeMEHTHI

MaTeMaTHYECKOM
CTaTUCTHUKH

- OCHOBHBIE  ITOHATHUSA
MaTeMaTHYECKOM
CTaTHCTHKY, TeHepabHas

COBOKYIIHOCTb U BBIOOpKA.
IlepBrnynas obpaborka
pe3yJIbTaTOB  HAOMIOAECHUI
u nx SMIIUPUYECKHE
pacnpenenenus. Ilonurox u
TUCTOrpamMMa.

- CratucTudyeckue OLEHKH
apamMeTpoB
pacnpeneneHus. ToueuHble
I UHTEpBAJIbHBIE OLCHKU.
[loBepurensHbIe
HHTEpPBaJIb JULsL
apaMeTpoB  HOPMAJILHOTO
pacrpeneneHusl.

- Ilomsatue o xpurepusx
IIPOBEPKU CTATUCTUYECKUX
TUIOTES. Kpuruueckas
00J1acTh, YpPOBEHb
3HAYUMOCTH, MOII[HOCTb
KpUTEpHSL. Kpurepnii
cornacust Ilupcona  mns
TUIOTE3bl O HOPMAaJILHOM
pacmpeneneHuu.
-OyHKUMOHANbHAS
3aBUCUMOCTb M perpeccusl.
Kpussie perpeccuu.
Br10opouHbIit

k03 pUIMEeHT KOppensIHH.
OrnpezeneHue napaMeTpoB
JIMHEHHOI perpeccun
METOJOM HaMMEHBIINX

8/41

— TumnoBoii pacuer
TPNe8
«O6paboTka
IKCIIEPUMEHTATBH
BIX JTAHHBIXY.

3ammra TP Ne§:
YCTHBIH OIPOC,
TECTHPOBAHHUE.

OIIK-3.1,
OIIK-3.2

Uroro no pazneny

18

18/81

18

HUroro 3a cemectp

36

36/121

34,1

340

Hrtoro o aucuuminHe

108

144/48
)41

206,5

3K3aMEH, 3a4eT C
OILICHKOM




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Peanuzanus KOMIETEHTHOCTHOTO MOAX0/1a IIPEAyCMaTPUBAET HCII0JIb30BAaHUE B yUeOHOM
mporecce AaKTUBHBIX M WHTEPAKTUBHBIX (OPM TPOBENEHHS 3aHATHH B COYETaHUU C
BHEAYAUTOPHOU paboTO#l ¢ 1enbio GOpPMHUPOBAHUS U PA3BUTUSA NPOPECCHOHATIBHBIX HABBIKOB
oOyuaromuxcs. Cornmacuo n. 34 Ilopsaka opraHu3alMyd U OCYLIECTBICHHS JCSITEIBLHOCTH TI0
o0Opa3oBaTelIbHBIM TIpOTpaMMaM OakajiaBpuaTa BeICcIIero obpazoBanus (yrB. mpukazom MOuH
P® ot 05.04.2017 r. Ne 301), mpu mpo-BeZICHUH YYCOHBIX 3aHITUI 00CCIICUNBACTCS PA3BUTHE Y
o0OyJaromuxcss HAaBBIKOB KOMAHIHON pPabOThl, MEXKIMYHOCTHOW KOMMYHHKAIIMW, MPHUHSATHUS
pelIeHUH, JHUAEPCKUX KadyecTB, B TOM 4YHCIE C YYETOM pErMOHAJIbHBIX OCOOEHHOCTEH
npoeccHOHATBFHON JIESITETFHOCTH BBIITYCKHUKOB U MOTpeOHOCTEN paboToaaTeneii.

BriOupas Ty wim MHYIO0 TEXHOJOTHIO paboThl ¢ 00yJaromuMucs, He0OOXOAUMO MMETh B
BUJTy, 4TO HanOojbmero 3gdekra oT ee MpUMEHEHHSI MOKHO JOCTHYb, €CIIH YUYUTHIBATH IENN
o0pa3oBaHUs, Ha peaJu3alMi0 KOTOPbIX JOJDKHA OBITh HampaBiieHa M30MpaeMas TEXHOJOTHS,
coJiep’KaHue, KOTOPO€e MPEACTOUT MepeiaTh 00yJaroluMCs € €€ MOMOILBIO, a TAK)KE YCIIOBHUS, B
KOTOPBIX OHA OyJIET UCII0JIb30BATHCA.

1. TpaguunonHsle oOpazoBaTesbHble TexHOJOrMH. OpraHuszanus 00pa30BaTEIBLHOIO
mpolecca, IpeanoJyiaraeT NpsSIMYI0 TpaHCISALMIO 3HAHUW OT TMpenojaBareiss K CTYACHTY
(MpeuMyIIeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUIIOCTPATUBHBIX METOJ0B OOy4YeHus).
VYyeOHast JeSITeNbHOCTh CTY/AE€HTAa HOCHT B TaKMX YCIOBHUSX, KaK MPaBHJIO, PENpPOTYKTUBHBIN
Xapakrep.

®opMbl y4eOHBIX 3aHATHI:

- uHbopMalMOHHAs JIeKIMS — [OCJIENOBaTelIbHOE M3JI0KEHHE MaTepuaia B
JUCLMILTMHAPHOM JIOTUKE, OCYIIECTBIIIEMOE IPEUMYIIIECTBEHHO BEpOAIbHBIMU CPEJICTBAMHU.

- IPaKTHUYECKOE 3aHITHE, OCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUIN U HaBBIKOB I10
IIPEUI0KEHHOMY aJITOPUTMY.

2. TexHomoruu mnpoekTHOTO oOydeHus. OOpa3oBaTeNbHBIA TPOILECC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IO3TAIIHOIO DPEUICHHUs MPOOJEMHOM 3aJadd WM BBINOJIHEHUS
yuebHoro 3aaanus. [IpoekT npeamnosaraeT COBMECTHYIO y4eOHO-TI03HABATEIbHYIO IE€ATEILHOCTh
IpyIIbl CTYJEHTOB, HANIPaBJIECHHYIO HAa BBIPAOOTKY KOHLEMIMH, YCTAaHOBJICHUE LeNIel U 3ajad,
(GOpMYIHUPOBKY OKHIAEMBIX PpE3yJIbTaTOB, OIpPENENCHHE HNPUHLUUIOB M METOAMK pEIIeHUs
IIOCTABJIEHHBIX 337a4, IJIAHUPOBAaHME XO-Aa pPAaOOThHI, MOUCK AOCTYHHBIX M ONTHUMAJIbHBIX
pecypcoB, MOATAIIHYK pPEANM3aLUI0 IUlaHa paboThl, MPE3EHTALUIO PE3yJIbTaTOB palbOThI, UX
ocMbIcieHHe U peduiekcuto. [Ipumensercs B OCHOBHOM [yl Iepexo/a KOMIETEHIIMN Ha YPOBEHb
BIIQJICHMSL.

OcCHOBHBIE TUIIBI IPUMEHAEMBIX HAMU B 00pa30BaTE/IbHON 1A TEIbHOCTHU IIPOEKTOB:

HccnenoBaTenbCKkuil MPOEKT — CTPYKTypa MNpubamkeHa K ¢GopMmaTy HAaydHOTO
UCCIIeIOBaHUs  (JI0KA3aTeNbCTBO AKTYalIbHOCTH TEMBI, OIpElesIeHMEe HaydyHOW MpoOseMsl,
npeaMera U 0ObeKTa MCCelOoBaHMs, Lelded M 3agad, METOJOB, MCTOYHHMKOB, BBIJIIBUKECHUE
TUNoTe3bl, 0000IIeHne pe3ynbTaToB, BBIBOJABI, 0003HAYEHHE HOBBIX Ipobiem). Pesymbrarom
ABJIsieTCs yueOHast KapTa [0 MO0 Halllel 00pa30BaTeIbHOM IPOrpaMMBl.

TBopueckuil NpOEKT, NPEANOJAraloUMi B OTIMYME OT HPEIbIAYILEro, KOHEYHBIH
IPOAYKT B CIEIYIOLIUX BapUaHTaxX — ra3era K UCTOPHUUECKH 3HAYMMOMY «MaTeMaTHYECKOMY»
coObITHIO (pa3aHUK ymucaa «[Iu» u T.11.); «MaTeMaTH4ecKas» OTKpPBITKA (CBOEro poja ydeOHas
KapTa, TOJIbKO He(hopMallbHO, KpacO4HO 0(hopMIIeHHas!; BUACOPOIHK « Sl Haydy Bac pemarh ... » U
T.II.

WHpopMallMOHHBI MpOeKT — y4eOHO-NO3HaBaTeNbHAs JIEATENBHOCTh C  SIPKO
BBIPA)KEHHOW 3BPUCTUYECKON HAIIPAaBIECHHOCTHIO (ITOMCK, 0TOOP M cUCTEeMaTH3alus HH(opMaIuu
0 KakoM-TO 0OBEKTe, 03HAKOMJICHHE YJaCTHUKOB MPOEKTa ¢ 3TOH MHpOpMaLuel, ee aHAU3 U
00o0111eHne 1, HaKOHEL, IPE3eHTAlN 110 TPAKTUYECKOMY NPUIIOKEHHIO).

4. InopMamoHHO-KOMMYHHMKAIIMOHHBIE 00pa30BaTebHbIE TEXHOJIOTHH.



OpFaHI/I?)aI_[I/ISI 06pa3OBaTeHLHOFO mnmpomnecca C NMPUMCHCHUCM CIICUAIN3UPOBAHHBIX
NPOrPaMMHBIX CpPeJl U TEXHUYECKUX CPEACTB paboThl ¢ nHpopMaimei (MHGopMalmoHHas cpesa
yuusepcurera MOO/IYC MOODLE).

6 YueOHO-MeTOIHYECKOE 00eciedeHre CAMOCTOSITeIbHOI padoThl 00yUYaroIuXxcst
[IpencraBneno B mpuiioxenuu 1.

7 OueHOYHBbIE CPEACTBA I/l POBEAeHU NPOMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHrue TUCIIUIITHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypA:

1. Ilunayes B. C. Beicmas maremaruka: y4eOHuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Beiciiee oopa3oBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - TexkcT: AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716. — Pexxkum jgocTyma: JUis  aBTOPH3.
II0JIb30BATEIEN

2. Maremaruka: yue6. mocooue / FO.M. lanunos, JI.H. XKyp6enko, I'.A. Hukonosa, H.B.
Hukonosa, C.H. Hypuesa; non pex. JI.H. XKyp0enko, I'.A. HukonoBoii. — Mocksa: UH®PA-M,
2019. — 496 c. — (Bricmiee obpazoBanue: bakamaBpuar). - ISBN 978-5-16-102130-9. - Tekcr:
anekTponHbid. - URL: https://new.znanium.com/catalog/product/989799. — Pexum mocryma:
JUISl aBTOPU3. TIOJIb30BaTENEH

0) JlonosiHUTeIbHAS JIUTEPATYpa:

1. Teopust BepOSATHOCTEH M MaTeMaTHYECKasi CTaTHCTHKA: YueOHoe mocooue / buprokosa
JL.T., bob6puk I'.1., MarBee B.U., - 2-e uzn. - Mocksa: HUI[ UHOPA-M, 2017. - 289 c.
(Bric-miee oOpaszoBanue: bakamaBpuar) ISBN 978-5-16-011793-5. - TekcT: 37aeKTpOHHBIH. -
URL: https://new.znanium.com/catalog/product/370899 .— Pexum pocTyma: ajas aBTOPH3.
M0JIb30BATE-JIEH.

2. Martematuka B mpuMepax M 3amadax: yueb. mocobme / O.M. Jlertspera, JI.H.
Kypb6enko, I'.A. Huxonosa, H.B. Hukonora, C.H. HypueBa. — Mocksa: UH®PA-M, 2019. —
372 ¢. — (Bpicmee oOpazoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anextponnsid. — URL: https://new.znanium.com/catalog/product/989802 .— Pexwum gocryma:
JUIS aBTOPU3. TIOJIb-30BaTENCH.

3. ®uxtenroisil, I'.M. OCHOBBI MaTEMAaTHYECKOI'0O aHajM3a: y4eOHuK: B 2 yactax / .M.
®duxrenronsi. — 11-e u3z., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacte 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TekcT : 37eKTpOHHBIH // DIeKTpOHHO-OMOIHOTEUHAS
cucrema «Jlanby : [caiiT]. — URL: https://e.lanbook.com/book/112051 . — Pexwum pocrymna: amis
aBTOPU3. MOJIH30BATEICH.

4. ®uxrenroisil, [.M. OCHOBBI MaTeMaTHYECKOTO aHaIKn3a: yueOHUK: B 2 yacTax / I.M.
Ouxtenronsll. — 10-e u3a., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekct: 3ekTpoHHbIH // DIeKTpOHHO-OMOIHOTEUHAS
cu-crema «Jlaup» : [caiiT]. — URL: https://e.lanbook.com/book/115730 (nara oOparieHus:
06.10.2019). — Pexwum mocTyma: st aBTOPHU3. TOJIb30BaATENEH.

5. llumaues B. C. 3amaunuk 1o BhIciiel MaTemaTuke: yueo. mocobue / B.C. Illumnaues.
— 10-e uzn., crepeotun. — Mocksa: UHOPA-M, 2020. — 304 c¢. — (Bsiciiee o6pa3oBanue). -
ISBN 978-5-16-101831-6. — Texkcr: AIIEKTPOHHBIH. — URL:
https://new.znanium.com/catalog/product/1042456
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B) MeToM4ecKne yKa3aHus:

1. AxmanoBa 3. C. HeompeneneHHbli UHTErpal: OT TEOPUM K IPAKTHKE [DIIEKTPOHHBII
pecypc] : yae6HOe mocoome / 3. C. Akmanosa ; MI'TY. - Marauroropck : MI'TV, 2015. - 1
AJIEKTPOH. OTIT. TIICK (CD-ROM). - Pexum JOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123
520/1304.pdf&view=true. (nara oopamenus: 25.09.2020). - MakpooObEKT.

2. AnmcumoB A. JI. Matpunsl. Onpenenurenn. CUCTEMBbl JTUHEHHBIX anreOpamyecKux
ypaBHEHHI [ DNEeKTPOHHBIN pecype] : yaeOHoe nocodue / A. JI. Auucumos, T. A. bornapenko, I'.
A. KameneBa ; MI'TY. - Marnuroropck : MI'TVY, 2017. - 1 anekrpon. ont. muck (CD-ROM). -

Pexum JIOCTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139
107/3361.pdf&view=true. (mara oOpamenus: 25.09.2020). - Makpooosekr. - ISBN

978-5-9967-1000-3.
3. bonmapenko T. A. UuterpampHoe wucuucieHne QYHKIUU OJHOM NEpeMEHHOM
[DnexTponnbiit pecype] : yueoHoe mocodue / T. A. Bonnmapenko ; MI'TY. - Marautoropck :

MI'TY, 2017. - 1 ogek-tpon. onrt. guck (CD-ROM). - Pexum jgocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138
511/3342.pdf&view=true. (mara oOpamenus: 25.09.2020). - Makpooosekr. - ISBN

978-5-59967-1001-0.

4. bynerueBa C. B. MaTtemaruka: rpenensl ¥ HEIPEpbIBHOCTH (DYHKIIMH OJHOM NMEPEMEHHOM.
[IpakTu-kym [DnekTpoHHbI pecypc] : yuebHoe mocobue / C. B. bympiueBa ; MITY. -
Maruutoropck : MI'TY, 2017. - 1 snekrpon. onr. guck (CD-ROM). - Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138
500/3338.pdf&view=true. (mata o6pamenus: 25.09.2020). - Makpoobrekt. - ISBN
978-5-59967-1002-7.

5. beixoBa M. B. Jluddepennunanpabie ypaBHEHUS [DJIEKTPOHHBIM pecypc| : ydeOHOe
nocobue / M. B. breikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marautoropck : MI'TY, 2012. -1
AJIEKTPOH. OTIT. JTUCK (CD-ROM). - Pexum JOCTYyTIA!
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119
343/1045.pdf&view=true. (mata oopamenus: 25.09.2020). - MakpooOBEKT.

6. N3zocora JI. A. OCHOBBI MaTeMaTHYECKOTO aHaM3a [DIEKTPOHHBIN pecypc] : yueOHoe
nocobue. Y. 1. Iuddepennmansaoe ucuncienrne Gyakmauu ogHon nepemennoii / JI. A. M3ocona,
JI. A. I'paueBa ; MI'TY. - Maruutoropck : MI'TVY, 2015. - 1 snekrpon. ont. auck (CD-ROM). -
Pexum JIOCTyTa:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123
913/1400.pdf&view=true. (nata oopamenwus: 25.09.2020). - MakpooObEKT.

r) [IporpamMuoe ob6ecnneuenue u UHTepHeT-pecypcebl:

https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatal
0gues/1/1123520/1304.pdf&view=true 1. AxmanoBa 3. C. HeompeneiaeHHBI HHTErpaa: OT
TEOPHH K TpakTHKe [DIeKTpoHHBIH pecypc]: yuebnoe mocodue / 3. C. Akmanosa ; MI'TVY. -
Maruautoropck: MI'TY, 2015, — 1 osgek-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 AnanuTHyYeckas TeoOMeTpus [DIEKTPOHHBIA pecypc]:
npaktukym / T. I'. Kysuna, O. C. Anapocenko, T. B. Mopo3osa, O. B. IlerpoBa; MI'TY. —
MarunuToropck, 2010. - 114 c. : HIL., TalII. - 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=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true

https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatal
0gues/1/1138511/3342.pdf&view=true 4. Bonmapenko T. A. HWHTerpaibHOE WCYHCICHUE
(GYHKIIMU OTHOM MepeMeHHOM [DeK-TpoHHBIH pecypc] : yueOHoe mocooue / T. A. boHmapeHko ;
MI'TY. - Maruautoropck: MI'TY, 2017. - 1 osnekrpon. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138
511/3342.pdf&view=true. - Makpoo0nekT. - 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. Byasuea C. B. Maremaruka: mnpenensl u
HETPEPBIBHOCTh (DYHKIMHU OJHOHM nepemeH-HOU. [Ipaktukym [DnekTpoHHBIN pecypc]: ydeOHOe
nocobue / C. B. BynsrueBa; MI'TY. - Mar-autoropck: MI'TY, 2017. - 1 37€KTpOH. ONT. AUCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138
500/3338.pdf&view=true - Makpoo6sekT. - ISBN 978-5-59967-1002-7.

IIporpammuoe obecnieuenue

Haumenosanue [10 Ne norosopa Cpok AeicTBUS IUIICH3UN
MS Windows 7
Professional(juist J11-1227-18 01 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2007 Ne 135 01 17.09.2007 0eccpouHO
Professional

7Zip CBOOOJTHO  pacIpoOCTpaHIEeMOE OeCCPOUHO
Adobe Reader CBOOOIHO  pacIpoOCTPaHIEMOE 0eccpoUHO
MAXIMA CBOOOJIHO  pacIpOCTpaHsIEMOE 0ecCpOovHO

FAR Manager CBOOOJTHO  pacHpoOCTpaHIeMOC 0OECCPOYHO

IIpodeccuonanbHblie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
Nudopmanronnas cucrema - EqiHOE OKHO TOCTyMa K .
(popman A OCTY URL.: http://window.edu.ru/
MH(OPMALIMOHHBIM pecypcam
ITouckoBas cucrema Axagemus Google (Google

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

Scholar)

HanunonansHas nH(})OpMaITMOHHO-aHATUTHYECKAS URL:

cucrema —  Poccuiickuidi  MHIEKC  HAy4HOTO h R . .
ttps://elibrary.ru/project_risc.as

nutuposauus (PMHI) P y-ruiproject_ P

9 MarepHajibHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

MaTepI/IaJ'ILHO-TeXHI/I‘IeCKOG obecneueHne JUCHUIIIMHBI BKIIFOYACT:


https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true

VY4ueOHble ayAWTOPUU JJIsl TPOBENEHHsS 3aHATUH JIeKHMOHHOTO THma: Jlocka,
MYJIbTUMEUIHbIE CPEACTBA XPAaHEHHUS, IEpeIauu U MPeICTaBICHUS HHPOPMAIIHH.

VYdeOHble ayIuTOPUM JUIS TPOBEICHUS NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
MHJUBUAYAJIbHBIX KOHCYJAbTALMI, TEKYIIET0 KOHTPOJISA U NIPOMEKYTOUHON aTTectauuu: Jlocka,
MYJIbTUMEIUNHBIN IPOECKTOP, IKPAH.

Kommuieke meTtoauueckux pa3paboToK (pa3gaToyHOro MaTephaja M METOAWYECKUX
yKa3aHWi1) M\WJIM KOMIUIEKC TECTOBBIX 3aJJaHUH JUIS MOATOTOBKH M IIPOBEICHUS TPOMEKYTOUYHBIX
1 pyOeKXHBIX KOHTPOJIEH.

[lomemienus ans camocTosTeNbHOM paboThl ydamuxcs: [lepcoHalbHbIE KOMIIBIOTEPHI €
nakerom  MSOffice, BeixomoMm B MHTepHET W ¢ JOCTYIIOM B  3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pPa30BATEIbHYIO CPEly YHUBEPCUTETA.

[lomemenne Ui XpaHeHHs H NPOQWIAKTUYECKOTO OOCIYy)KUBaHHUS y4eOHOTO
obopynoBanus: Ilkadsl s XpaHeHuss y4eOHO-METOIUYECKON MOKYMEHTalluH, Y4eOHOTO
000pyI0BaHUS U YI€OHO-HATJISTHBIX TTOCOOUH.



IIpuiaoxenue 1

Y4eOHO-MeTOAUYECKOE 0O0ecTeYeHHe CAMOCTONATEIbHOMH padoThl 00y4Yaromuxcs

I[Io nmucnmmuue «MaremaTtuka» IpeayCMOTpEHa ayAMTOpHas M BHEAYAUTOpHAas
camocCTOsITeNIbHAs paboTa 00y4aroImuXCsl.

AynuTtopHas caMoCTOsITeNIbHasi padoTa CTYyIEHTOB IPEAIOJIAracT pPelIeHHe KOHTPOJIbHBIX
3a/1a4 Ha IPaKTUYECKUX 3aHATHUSAX.

Ilpumepnuie ayoumopnvie konmpovHvle pavomol (AKP):

AKP Nel «Ananumuyeckasn zeomempus)

1. a=(22-3), b=(-4,0;2), c=(L1-2). Haiizure:
a) JTMHY BEKTOpa 5. , €r0 HaMpaBJISIIOIINE KOCUHYCBI, OPT BEKTOpa 5. ;
6) a-b,
B) aXx b,
1 abe,
2.a= (1;4;—3) , b= (3;—2;5) , c= (3;—4; 2). Haiinure momans mapamienorpaMmma,
MMOCTPOCHHOTO Ha BEKTOPAx a+2b u c—3b, u amMHHI ero CTOpOH.
3.TIpoBepbTe, SBISAIOTCS JM BEKTOPBI a= (1;1;3) , b= (3;0;—2) , c= (— 1;1;3)
KOMIUTAaHAPHBIMH.

4. Nanwr koopauHaThl BepiuH A(3;0); B(-5;6); C(-4;1) Tpeyronsnuka. Haitnure:
1) muny cToponsl AB;

2) ypaBHEHHE BBICOTHI, POBEACHHON uepe3 BepiHy C.

5. JlaHbl KOOPAUHATHI BepIIWH nupamuabl A; A, Az A, . Haiitu:
1) ypaBHeHue npsimoni A,4,;

2) ypaBHeHHE TIOCKocTH A; A, Aj;
3) IMHY BBICOTHI, OMYIIICHHOH U3 BepimuHbl A, Harpanb A; A, A;.

6. I[IpuBectn ypaBHEeHHMEe KpuBOHl X° —2X+3y® +12y—5=0 K KaHOHHYECKOMY
BUJTY ¥ TIOCTPOUTH €€.

AKP Ne2 «Ilpeoen ¢pynkyuu. Henpepvienocmo pynkyuuy

Breruuciauts npeacibl:

3 2 _ _ _

1 lim X -|2-3X + 2X 5 lim (x 71(x 23)(x 4)

x>2 X —X-6 oo Byt —x+11

3 2

3. fim| > X 4. lim 9%

ool 2x° =1 2x+1 x>0 X

1

5, |imo(1—4x)3x7 6. lim xctg5x

7. UccnenoBaTh Ha HEMIPEPBIBHOCTD (DYHKIIUIO.

x—3
f(X):{ ecau x <0
5% ecau x>0

AKP No3 «Ilpouzeoonas pynkuyuu 00noi nepemennon»
1. Haiigute nepByo NPOU3BOAHYIO OT (PYHKIIUH:

2
a) {x=\/1—25t2, 5) y=X-COS3X, 5) y:X —-3Xx+2

—5-log, x+3
y = arccos 5t + 7, X +2x+1 2



y Y= 5+ _ 2arctg(4x? + 3x).

2. CocraBbTe ypaBHeHHs KacatenbHoil K kpuBoii XY =4 B 1ouke X, =1.
3. Beruucnure npuOiamxeHHo Y = x° +8 npu X = 1,09

. cos4x—1
4.  Beraucaute npeaen no npasuny Jlomurans  lim —-
x—0 (e4x _1)

AKP No4 «HeonpeodeneHHblii unmezpaniy

. Haiitu HeonpeieIEHHBIEC MHTETPAJIbL:

X2 +5x—/x +2 , 5X —2

a) j 2 dx, 0) I5|n(3x+1)dx,B) Imdx,

r) I&dx,n) jxsin(Zx)dx,e) jsinz(Zx)dx,m) jfx;l‘%dx,g) jﬂdx
X2 —6x+13 X(x* —4x+5) X+ /X

AKP No5 «/lugppepenyuanvnuie ypasnenusn 1 nopsaoka»

1. Haiitu o6mumii naTerpan win oduiee peuieHue quddepeHnaIbHoro ypaBHeHNs IepBOro
nopsizika (B mpumMepe 0) petuTs 3aaauy Komim):

a) 20xdx—3ydy = 3x’ydy —5xy?dx,
6){y' — Yy COS X =Sin 2X |
y(0)=-1
AKP Ne6 «Hucnoewvie paowr»

3n
< n = 3n—2
1. HccnemoBaTh psig Ha CXOOUMOCTL a ; S .
a pAA A ) ;(2n+1] ) nZ=l:n3+9
0 (_1) n 52n—l
2. HccnenoBath psii Ha aOCOJIIOTHYIO U YCIIOBHYIO CXOJUMOCTh ZW :
~  (n+1)!

0 _1 n+l
3. Beruucnute cymmy psna ¢ Togoctsio 0,01 Z( 3 )3 .
1 9N

AKP NeT «Cnyuaiinvie coovimusny

1. B ypue 12 mapos. Cpenu 31ux mapoB 3 6enbix 1 9 uepHbix. KakoBa BepoOSTHOCTH TOTO, YTO
HayJa4y BBIHYTBIN [Iap OKaXeTcs OenbimM?

2. B pammoctynuu Tpu MukpodoHa. [l Kaxkaoro u3 mepBbIX IBYX MHKPO(OHOB BEPOSITHOCTh
TOTO, YTO OH BKJIIOYEH B JaHHbIM MOMeHT, paBHa 0,45, a g tperbero — 0,9. Haiitu
BEPOSITHOCTh TOTO, UTO B IaHHBIM MOMEHT BKJIFOUEHBI 2 MUKPO(OHa.

3. B mpogaxke umerorcst 6enpie 1 KOpUYHEBBIE SHIIa B COOTHOIICHUH 2:3, MPpUYeM MPOU3BOJICTBO
60% Genbix u 71% KOpUYHEBBIX ULl TATUPYETCS THEM, MIPEIIIECTBYIOIINM JHIO TIPOJaXKH, a
OCTalbHBIC fIla JATHPYIOTCS Oosiee paHHMMH uuciaMmu. [lokymarenb 3aka3bIBaeT siflia,
JaTUpyeMble JHEM, MPEAIIECTBYIOIIUM JHIO MPOJAXH, HE3aBUCUMO OT uX IBera. KakoBa
BEPOSITHOCTH TOTO, YTO MY MPOAATYT PEIIETKY OCIbIX SHIl?

4. TenedonHas ceTh yupexjaeHus oOcmyxkuBaer 200 aboHeHTOB. BeposTHOCTH TOrO, 4TO B
TEYEHUE MMHYTbl BHYTPU 3TOH CETH KTO-TO KOMY-TO M03BOHMT, paBHa (,7. KakxoBa



BEPOSATHOCTH TOTO, YTO B TEUCHHE MUHYTHI OyzeT 5 3B0HKOB? KakoBa BEpOATHOCTh TOTO, UTO B
TeueHUe MUHYTHI OyneT He Oosiee 5 3BOHKOB? HaiiTu HamBeposiTHEiIee YUCIO 3BOHKOB B
TEYCHUE MUHYTHI.

IIpuMmepHbie MHAUBHAYAILHBbIE JoMamHue 3aanus (U3) u tunosbie pacuersl (TP):
TPNel «Mampuust. Onpedenumenu. Cucmemul TUHEHHBIX AN2e0PAUYECKUX YPAGHEHUIL)

Ilpakmuueckue 3a0auu:

1. Pemuts matpuunoe ypaBHeHue X+3(A-B)=4C, rae

SOy

3 9
-1 56 7 > 3 -1 4)(2
2. Bwmonuwuth neiicteus | 3 4 2 1 2 +/5 2 3|3}
0 7 8 2 3 1 -2 3)\4
1
1 2 3
3. Beramcnuts onpenenurens 2 0 4
5 6 7
1 1 2
4. Haiitn o6patryio Matpuy A~ ecmn A=[2 -1 2
4 1 4

5. PemuTh cucTempl JIHMHEWHBIX anreOpanueckux ypaBHeHHid 1o dopmyrnam Kpamepa,
MaTpPUYHBIM METOJIOM, MeTo1oM ["aycca:

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

6. Pemuts cuctemy metrosiom ["aycca
X, + X, +3X; —2X, +3X; =1
2X; +2X, +4X; — X, +3X; =2
3X, +3X, +5x, —2X, + 3%, =1
2%, +2X, +8X; —3X, +9X; =2
2%, +X, +X; =0
7. PelinTh CUCTEMY OAHOPOAHBIX YPaBHEHHUM S5X, =X, =X; =0

X, —3X, —3X, =0

Teopem uyecKkue eonpocol:

1.Jaiite onpenenenue Matpuiibl. Kak onpenenuts pazmMep MaTpulibl, 3jeMeHT MaTpulibl? [Ipusenure
MIPUMEPBHI.

2. YacTHble BUIBI MaTpull (MX Ha3BaHUS, IPUMEPHI).

3. JIuneitnbie Oornepanvu HaJl MaTprullaMH: CJIOJKCHHUEC U BBIYMTAHUC MATPHUL], YMHOXKXCHUC MATPUILIbl Ha
YHCJIO.

4. HenuHeiinsle onepanvu HaJ MaTpullaMU: YMHOXCHUEC MAaTPUll, IIpaBUJI0, IIPUMEDP. Bcema JIn
ornpeaciacHa ornepanus yMHOXCHUS ManI/IL[?, YKaXUTC UCKIITIOYCHUSA, IIPUBCINUTC ITPUMCPLL.

6. UTo Ha3bIBaeTCs ONpeAenuTeNeM 2-ro U 3-ro nopsKa, IPUBEIUTE IPUMEPHI

7. KakoBbI OCHOBHBIE CBOWCTBA OIpeAeIuTencii?

8. Kakne criocoObI BEIUHCIIEHUS OHpGI[GJ'IPITGJ'IGfI IMPOM3BOJIbHOI'O IIOpAAKa Br1 3HaeTe?



9. CucremaTtusupyiiTe Bce Ciiydyau, B KOTOPBIX OMPEIEIUTENb paBEH HYIIO.

10. Yto Ha3bpIBae€TCS MUHOPOM JIEMEHTA MATPHIIBI, €T0 alreOpandeckium JOMOTHEHHEM ?

11. Kaxkas maTpuua Ha3piBaeTcs 0OpaTHOM 1s TaHHOM MaTpulibl A? Besikast mu matpuna uMeer
o0OpaTHy0?

12. Kaxk Haiitu obparnyto matpuny? Kak npoBeputs, 4To OHa HaiijieHa BEpHO?

13. Kakue BubI crcTeM JIMHEHHBIX ypaBHeHUH Bol 3HaeTe? (UTo 3HaUUT OJJHOPOIHAS, HEOIHOPOIHAS
CHCTEMa; KaKhe CUCTEMbl COBMECTHBIE, HECOBMECTHBIE; ONpe/Ie/IeHHbIC, HEOPEIeIICHHbIE?)

14. Chopmynupyiite He0OX0AMMOE U 1ocTaTOYHOE yciioBue coBMecTHocTu CJIAY.
15. Ilpn xakom ycnosuu CJIAY umeer eIMHCTBEHHOE peleHue?

16. Kak onpenenuTs, 4TO CUCTEMa HECOBMECTHA?

17. Onnoponusie CJIAY Moryt 6b1Th HecoBMecTHBIMU? [Touemy?

18. IIpu xakom ycinosuu ogHopoaHast CJIAY umeer TonbKo Hyn€eBoe pelieHue?

19. Yro Bel MmoxeTe ckazarh 0 KoinuuecTBe pereHuit ogqnopoaHoit CJIAY, ecnu onpenenurens
MaTpUIbI 3TOM CUCTEMBbI PaBEH HYJO?

20. 3anummre dpopmyasl Kpamepa. KakoBsl ycioBUs UX IPUMEHEHHUS.
21. Kakue cucteMbl MO)KHO peliaTh MaTpHUHBIM METOIOM? 3aIUIIINTE COOTBETCTBYIONIYIO (OPMYITyY.

22. B uem 3akmrovaercst cyuiHocTh Metoa ['aycca?
HJ[3 Nel «Bexmopnasn anzeopa»
1. TocTpoiiTe HA IIOCKOCTH BEKTOPHI a = (4-1), b= (- 2;5) , C= (L2) . Haiimure nx

JTUHEWHYI0 KOMOWHAIIHIO 2a+b+3c a) TeOMETPUYECKH, 0) aHATUTHIECKH.
2. a=(21-3), b=(-4,0;2), c=(11-2). Haiimure:

a) JJINHY BCKTOpa a , €ro HanpaBnﬂ}oume KOCI/IHYCI)I, OpT BCKTOpa 5. ;
5 ab, ac, b, (a+20)-(3§—5b);
p axb  axc, bxc, (a+2c)x(3a-sb)

r) abc,
3. a= (L4-3) , b=(3-25) , c=(3-4 2) . Haiiiure miomans MapaienorpaMma,
OCTPOEHHOTO Ha BEKTOpax a-+20 u C—3D, i JUIMHBI €ro CTOPOH.
4. TlpoBepbTe, SBISAIOTCA JIK  BEKTOPBI a= (1;1;3) , b= (3;0;—2) , Cc= (— 1;1;3)
KOMILJIAaHAPHBIMH.
5. Jlaus KOOPIUHATEI BEPIIUH MMAPaMUIbI AAAA

Al(l; 3; 6), A, (2; 2;1), A (—l; 0;1), A, (—4; 6; —3). Haiitu:
1) nnmuny pebpa AA,;
2) yron Mmexay peopamu AA, U AA,;
3) yron mexay pebpom AA, uTpaHbio AAA;
4) mnomaab rpann AAA;;
5) o0BbeM mupamMuUmbL.
HJ[3 Ne2 «Kpuebie 6mopo2o nopadxkay

1. OmpenenuTs THO W TOCTPOWTH JMHUIO. HailiTm, ecim ecTh, BEpIIMHBL, (POKYCHI,
ACUMIITOTHI:
a) x> —9y®+2x+18y+73=0;
6) 2x* +3y’ —4x+6y-7=0;
B) Yy —4x-2y—-3=0.

HJ/[3 Ne3 «Komnnekcuble uucna



1. BeImonHuTh ACUCTBUS, MNPEACTaBUTH  pe3yabTarT B anredpanueckoid  Qopme

(3—2i)(4i—1)+2—i_
2—1

2. W300pa3uTh Ha KOMIUIEKCHOM IUIOCKOCTH M TPEJICTaBUTh B TPUTOHOMETPUYECKOH U

MOKa3aTeTbHOM (opMax uncna: z, =—i; z, =1—i; z, =—1++/3i.
3. Boruuciuts a) (z,)"; 6) Bee 3HaueHus KopHs 3/Z, .

4. PemmTs ypaBHeHus a) z° —4z+8=0 6) Xx—y+ixy=i, X,y eR.
5. TloctpouTh Ha KOMIUIGKCHOH TUIOCKOCTH MHOXECTBO TOYEK, VYIOBJICTBOPSIONINX
COOTHOWIEHHIO |2 — 2i| < 2
HJ[3 Ne4 «Bseoenue ¢ ananus. Ilpeoen. Henpepvignocmau)

1. Haiitu npenensl GyHKINN:
22X +x7+5 . L x*-3x-2 _ Jx+1-2 _  1-cos4x
lim 5 ; lim — : lim o lim :

x—o 3x° —x+1 x=>-1 x¢ —_x—2 x—3 /X—Z—l x—0 2X'th

. (2x-1\". . =7 In(1+2x

im x-(vx*+1-x); lim (—j ; lim (L-4x)% ; lim In(l+2x)

x>\ 2X+1 X0

X—>+0 x—0 e3x -1

2. WccnemnoBarh Ha HEMPEPHIBHOCTH, HAWTH TOYKHU Pa3phbIBa, CIIEIATh YSPTEK:

X+4, x<-1,

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

HJ[3 Ne§ «Ilpou3soonan hynkyuu 00noii nepemennon»
Haxootcoenue npouszeoonoii

1. Haifti mpousBogHbIe 1 mudepeHraibl mepBoro mopsiaKa
1) y= 7C0S X ’

ox+1
2) y=(2+5x)* —3cos7x,

3) y:%—4x-arcsin X,

4) y=(cosx).

2. Haiitu npon3BoaHy10 GyHKIINH, 331aHHON HEIBHO

e’ —5xe* —2xy +11=0.

3.Haiitu npou3BoaHyr0 GyHKIINH, 33laHHON MapaMeTPpUIECKu

X=3cost -5,
y=4t° +5.
4. HaifT mpou3BOIHBIE IEPBOTO NOpPsAKA QYHKINU y= x’e*.
Ilpou3eoonasn evicuiux nopaokos. Ilpunosicenus npou3eoonoi

2 X=3t -t
1. Haiigute % Hu d’y byHKIMIA: a) {
X

6) y=5"*.
y=3t?: )Y

dx?

o 2 o
2. a) Hanmmure ypaBHeHHE KacaTenbHOH K mapabone ) =X~ —4X+2 B Touke ¢ abCimccoit



x, = 0. Iocrpoiire rpaduk n KacaTeibHyIO.

6) Hanummure ypaBHeHMe KacaTelbHOM K KpuBoii X° +Y° —4X+2y—164=0 B ee
koopaunatamiu (7; 11). I[locTpoiiTe KpUBYIO U €€ KacaTelbHYIO.

3. Haiigure HanGombiliee ¥ HAaMMEHbIIEe 3HAYCHUs (DYHKIIMH HA 3aIaHHOM OTpPE3Ke

f(x)=2x*-6x*-18x+7 xel[-2;2].

4. Berurcnure mpeaesnsl, UCTIOb3ys mpaBuio Jlomurans:
. 2x%—8x* +13x-10
a) lim—; 5
x>2 X*—2X° +3X—6
H X
6) lim x-In(e* -1).

TOYKE C

5. 3aBUCUMOCTb ITyTH OT BPEMEHU IPU MPSIMOJMHENHOM JABMKEHUU TOUKU 33JIa€TCSl YypaBHEHUEM

1
s=-t>+2t°-3,rme S —nyrbBM,a t — BpeMs B C. BeIUnCIIHTE €€ CKOPOCTh M YCKOPEHHUE B

MOMEHT BpeMeHHu t =4cC.
TPNe2 «Hccneoosanue (hynkyuit u nocmpoenue paghuxoe»

Ilpakmuueckue 3a0auu:

1. Tlocrpoiite rpaduk GyHKIMM C  T[OMOLIBIO  IMPOU3BOJHOM  MEPBOrO  MOpsaKa

y=—x®-3x? +9x +11.
2. Haiinute mpOMEXYTKH BBINYKIOCTH, BOTHYTOCTH W TOYKH Tepernda (yHKIun

y=2x-3/x? .
3
3. HalinnTe acHMITOTBI M OCTPONTE CXEMATUYHO TpapuK QYHKIHU y = Xiz .
(x+1)
2
4, [IpoBenuTe NOIHOE UCCIENOBAHNE DYHKIIMH U IOCTPOUTE rpaduK y = X —3x+3
x-1
5. [IpoBenuTe mosHOE KicciieoBaHne (DYHKIIMK B TIOCTPOMTE rpaduk
_Inx
.

Teopemuueckue 6onpocwi:

Omnpenenenue GpyHKyM, HEyObIBaromel (HEBO3pACTAIOIIEH) HAa TPOMEKYTKE.

Chopmynupyiite HeoOXOOUMBbIE M JOCTATOYHBIC YCIOBHSI BO3pacTaHus M yObIBaHUS

GyHKIHH.
3. Omnpenenenue MUHUMYMa U MakCUMyMa (QYHKITUH.
4. Cdopmynupyiite HeOOXOIUMBIE U JOCTATOUHBIEC YCIOBUS CYIIECTBOBAHMS SKCTPEMYMa.
5. Omnpenenenue BHIMYKION (BOTHYTON) (YHKIIMK HA HHTEpBaje, TOUKU Meperuoa.
6. CdopmynupyiiTe n0OCTaTOUHBIE YCIOBMS BBITYKJIOCTH (BOTHYTOCTH) Tpaduka (GyHKIUH,

JIOCTAaTOYHOE YCJIOBHE CYIIECTBOBaHHME TOUYEK Ieperuoa.
7. OmpeneneHue aCUMNITOTHI rpaduka GyHKIUN

8. HaxoxnaeHue BCPTUKAJIbHBIX, HAKIIOHHBIX, TOPU30HTAJIbHBIX ACUMIITOT.

H/[3 Neb6 «HeonpeodenenHwlii uHmezpas»

1. HaiiTn HeonpeieeHHbIE MHTErPAJIbI



=

N

w

1 x&/x 2 1
L[| —- 1 2. - d
'[ 3W/x 5 " }jx J.(3+X2 2,/)(2_3] X

3 f—
T S WY .S
J2-7x . (Zx j sin “ X
sinf —-1
5
2x -1
5. [ x(3x%+1)" dx 6. | 50—
I ( ) I x* +2x+10
X A X 4x+3
7. J.\/l—e e’dx 8. I 5 dx,
(x-2)
9. jxe“”‘dx, 10. I#
X(x +1)
dx dx
11 ) 12 - . a
'[\/;+i/§+24\/§ Icosxsin"‘x
13 dx
(X+1)Vx?> +2x -1
TPNe3 «Onpeoenennnvlii unmezpany
Ilpakmuueckue 3a0anusn:
1. BerauciuTh ornpeielicHHbIE HHTETPATbI
2 1 n
1 X? +—)dx. 2 In sin xdx
) j (*+3) ) j

2. Bprumcauts miomanb GUrypsl, OrpaHHYEHHOM JTHHUSIMHA
1) 3x—y=4, y®>=6x

2) r=cos2¢, OSgogg
x =2cost,

3) { . y=3(y23).
y=6sint

3. Bbluucnuth qMHY Oyru KpUBOM, 3aJaHHON ypaBHEHUEM

1) y=lhx, V3 <x<l5.

2) p=3&", —-rn/2<@p<r/2
3) x=¢'(cost+sint), T/2<t<r.
x=e¢'(cost —sin t),

4. Beraucautb 00beM Tena, 00pazoBaHHOTO BpaiieHueM BOKpyr ocu Oy GUrypsl, orpaHiueHHOU

2 2
rpadukamMu QyHKIHI X=3-y  X=y +1

Teopem uueckue eonpocol:

I[aﬁTe ONpCACIICHUEC OIPCACICHHOIO HHTCrpalla M YKaAXKHUTC CTo FCOMeTpI/I‘leCKI/Iﬁ 151

MEXaHUYECKUH CMBICI.

Ilycts f: f(x)dx =0, f(x) # 0. Kak 3T0 UCTOJIIKOBaTh r€OMETPUUECKU?

3anuiure (I)OpMyJ'Iy JJIA BBIYMCIICHUA IIJI0IIaau KpPIBOJ'IHHCfIHOfI Tpaneuun sk OCu Oxu JJIA

ocu Oy.

Kak m3menutcs sta ¢popmyna, eciau ¢urypa Oynet orpaHuYeHa CBEpXY U CHU3Y — rpadukaMu

GbyHKIII

y=f1 (@) u y=f,y(x),amno6okam — npsiMbIMH X = @, x = b.



5. anumute GopMyITy Ui BBIYUCICHHS IUIOIAAM KPHUBOJMHEHHOTO CEKTOpPa, OTPAaHUYECHHOTO
KpUBOW, 3aIaHHOH B MOJIIPHOU CUCTEME KOOPAUHAT.
6. 3anumute GopMyny A BRIYUCICHHS [UIMHBI IYTH KPUBOM, 3aJaHHON YpaBHEHUEM:
a) B JEKapTOBOW CHCTEME KOOPAMHAT;
b) B moussipHOI cucTeme;
C) eciu KpHBas 3aJlaHa TApPaMETPHUYECKH.
7. 3anumute GopMyny A BEIYUCICHH 00beMa Tena BpauieHus Bokpyr ocu Ox  (OV).

TP Ned « Dynkyuu HeCKOIbKUX NEPEMEHHBIX)

2

In{l—x* -y

1-\y

2. HaiiTu 3Ha4eHHs YaCTHBIX MPOU3BOIHBIX (YHKIIUI B 3aJaHHOM TOYKE:
1

A) z=x" (1) B)z:m@&+J§)@Q.

2
3. Haiitn Z—LZJ, ecmd U= Xy+Sin(x+Yy).
X

1. Haiitu oGmacts onpeneneHust QyHKIUA —Z =

4. BelyucnuTh IpuOIMKEHHO \/ 5.%% 4+2,03% .

5. HaiiTi okcTpeMyMbl GyHKIHH  Z = X° +2y° —4X —6Y + 2.

Inx In
6. Haiitu npousBoHyto GyHKIMH 7 = —— _ny B HampaByieHuu Bektopa (1;1).

y X

7. HaiiTu 9KcTpeMalbHOe 3HaueHne QYHKIMH Z = 2X + Y — Y — X n1pu ycroBun X + 2y =1.

8. Haiitu HanOoJibiiee 3Ha4eHNE (PYHKIIMH:

x>0
A) Z=Xx-2y+5 y>0 B) z=m@2+yﬁ
X+y<1
X+2y<1
x>0
y > 0.

TPNe5 «Hnmezpan no gpuzype»

2y

1. BBIYMCIIUTh MOBTOPHBIM HHTETPAIT J. dyI(ZX + y)dx
-2 0
2 1
1 3’73
2. I3MeHUTh MOPAZI0K UHTETPUPOBAHHKS B IBOWHOM WHTETpaJie: Id I f
1 1
y

2
oo X
3. BeruucnuTh 1BOIHOM nHTErpan ”—2 dxdy, roe D — o6nacTh, orpaHHYeHHAS THHUSMH
y

yzl,y:x,x:4.
X

4. BeIYMCIUTH TUIONIAb (PUTYPHI, OTPaHUYEHHONW OKPY)KHOCTSIMH ' =1, I =2C0S¢ (BHE

OKPY>KHOCTHU
r=1).



5. BeIuucnuTh miaomaas GUrypsl, OrpaHUYeHHON JTMHUSAMU Y = % u X+y-7=0.

6. HaiiTu craTuyeckueé MOMEHTbl OTHOCUTEIBHO KOOPJAMHATHBIX OCEH IUJIaCTUHKH,
orpaHMYeHHON mapabosoit Y = X° (yZO), npsMoil  X=9, eclid IJIOTHOCTh pacHpeneeHus
MacChl B K&KJIOM TOUKE paBHA OPAUHATE dTOM TOUYKHU.

7. Haiijure momentsl unepuuu |, , 1, 1, 01HOpOIHOM MIACTUHKM (5 =1), OrpaHUYEHHOU

OCSIMM KOOpJAWHAT | npsimoit Y = 2—0,5X.

TPNe6 «/Tughghepenyuanvuvie ypagnenus evlcuiux nopaoKoil»

1. Haiitu o6mmiee perenue nuddepeHInaibHOr0 ypaBHEHUS:
1) y'"xInx=y",2) A+x>)y"+2xy’' =12x°>.
y" =2sin®ycosy

(1)——,Y(1) 1

3. Haiitu o6miee pemenue nnq)q)epeﬂunam,ﬁoro ypaBHEHUs (B IpUMEpPE 1) PEIIUTh 3a74a4y

Kommn):

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

) y"'—4y" +5y' =6x" +2x-5, 4) y"'+2y" -3y =(8x+6)e",

5) y"—4y' +4y =e*(cosx+3sin x), 6) y" —64y’ =128cos8x —64e**,

y"+y=1/sin x
{y(n/Z) =1,y (x/2)=nl2

4. Pemmnte cuctemy IV mepBoro nmopsijika ABymsi crnoco0aMu - MoACTaHOBKH W METOI0M Ditiiepa
y'=2x-5y+e'
{x’ =y-6x+e™

2. Haittu pemenue 3amaun Komm:

TPNe7 «Hucnoewie psaovt, hpynKuuoHanbHvle pAaosvl)

0
1. loka3aTb cCXOAMMOCTb U HAUTU CYMMY psia z

2
n—2 N

+n2'

2.HccremoBath Ha CXOIUMOCTD PSIbI:

0 SIS Lon[ L]y SUELD ) 5 (3n-2)

n=1 1 n=1

g ; (3n +1),/In(n+5

3. HccnegoBath pPAABI HA a6COJHOTHy10 " YCJIOBHYIO CXOOINUMOCTb:

2) Zsm n/n 5) i -D" z( D" (2n+1) |

~ nn 7 Snin(n+l) T 7 4 3n+2




4. Haiiti cymMy pazia Zi ¢ TounocThIo 710 0.001.

= 4" (2n+1)

5. HaiiTi 0611acTh CXOAMMOCTH CTETIEHHOTO Psija:

E(DT2"(+D)" A (=T & (D) (x+2)7
2 nZ:;‘ 3n+2 -©) nzzl“ v2n+1 -®) Z:;‘ n?

6. Pazmoxuts hyHKmro B psin Teitsopa o creneHsm X :
a) (3+e7)%.,6)7/(12+x-x)?, B)In(1—x—20x?).

7. Beruncnuth uHTErpai ¢ TouHoctsio 10 0.001:

0.5 dX 0.2
a) j— 6) jsin(zsx?-‘)dx.
0 3 1+ X4 0

8. Haiitu npubmmwk€HHO pemenne 3amaun Komm B Buae oTpe3ka psga Teimopa 1o
" 2 2
y =x"+y
y(0)=0,y'(0)=1

CTENEHSIM X C YeThIpbMs HEHYJIEBBIMU KOAGUITUEHTaAMU: {

9. Paznoxuts B psag Oypre QyHKINIO, IEPUOAMUECKYIO C MEPUOJIOM 277 , 3aJaHHYIO Ha
X+7,—-7<X<0

orpeske [-7,7] popmynoii f(x) :{ 0<x<
7, 0<x<~x

TPNe8 « Dynkyuu KoOMnjieKkcHo20 nepemennozo

. M300pa3uth o00nacTb, 3aJaHHYI0 HEpaBEHCTBAMH. ['paHMIbI, NpUHAAIEKAIUE O00JIacTH,
M300pa3uTh CIJIOUTHON JIUHUEH, HE TPUHAAISKAIIUE — MYHKTUPHBIMHU.

lz-1>1
lz+1>1
. C tounoctero no 0,001naiitu JNEHUCTBUTEIBHYIO 1 MHUMYIO YaCTH JIAHHBIX BEJIUYMH:
—2+i .
a) e,
6) ch(2-1);
6) Arcctg(2i);
2) 21+i )
. UccnenoBath pyHKIIMIO W= SinN2z Ha aHAIUTHYHOCTH. B Clly4ae aHaJIUTUYHOCTH HAWTHU e
MIPOU3BOJIHYIO.

. BoccranoButes anamutnueckyro QyHknuio f(Z) mo wu3BecTHON HEHCTBUTENBLHOM YacTH
Re f(z)wunmm maumoii Im f(z)u 3nauennro f(z,).
Ref(z)=x"-y*+3x+y; f(0)=i.
. Beruucautes uHTErpat oT PyHKIMHA KOMIUIEKCHOTO MEPEMEHHOTO 10 JaHHOM KPUBOH.
J.z- Imz®dz, L:|z/]=1, —n<argz<0.
L

Boruncnuts uaTerpan. Bocnonbs3oBarbes Teopemoit Ko unu unterpanbHeiMu popmynamu
Komm. Hanpasnenue B1osIb KOHTYpPa, IPOTUB YaCOBOM CTPENIKH.



z°dz
', 2-2i

7

HJ[3 Ne7 «Cnyuaitnole 6eutuutbl U 3aKOHbL UX PACHPEOEACHUA)

1. Bagan psan pacupeneneHus: TUCKPETHOW ClaydailHOM BeTW4YWHBI X.

X |1 2 3 4 5 6
P 1003/015]0,20 |0,35 | 0,15 | ?
IocTpouTts MHOTOYTOJIbHUK pacrpeneneHus.. Onpenenutsb byHKIIMIO
pacripeniesieHusi W TOCTpOWTH €€ Tpapuk. BBUNCINTE MaTeMaTH4ecKoe OKUIAHUE
My THCTIEPCHIO DIX] ,  CpemHee  KBajpaTHYeCKOe  OTKIOHEHHE  CX 1
—0o,<X<
BEPOSATHOCTH P(m, o, <X <m, +0,).
2. 3amaHa QYHKIHS paclpeieieHus CIydailHOW BeNMWYMHBI X

0, X <3,

F(x)= %(—x3 +12x2 —45x +54), 3<x <5,

1, X > 0.
Haiitu motHocTh  pacmpenenenus. [loctpouts rpaduku ¢GyHKIUM U
IJIOTHOCTA pachlpeneneHusl. BBIYUCINT, MaTeMaTHUecKoe OXKHJAaHWe, IUCIIEPCUI0 U
P(X €(0,4)).
BEPOSTHOCTh
3. B rtabmume npuBengH 3aKOH paclpeieieHHS BEPOSTHOCTEH CHCTEMBI CITyYalHBIX
BenmuuuH (X, V)
X
Y 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: xo3pduimeHT «a»; MareMaTH4YeCKue  OXKHUJAHUS Mo My ;  JUCIIepCUH
2 2
Ox» Oy ; K03 PHUIMEHT KOppesuu P :
TPNo8 «Oopabomka IKCnepuUMeHmMANbHBIX OAHHBIX)
Jlan cratuctudeckuii psia (MCXOAHbBIC 3HAYCHUS BEJTMYMH)
X Y X Y X Y X M X Y
384 | 18,7 | 40,7 | 24 | 30,3 | 18 | 27,3 | 251 | 22 21
40,2 | 11,7 | 50,8 9 284 | 157 | 38 | 20,6 | 32 | 28,6
2411209 | 38,2 | 228 | 476 | 11,3 | 52,8 | 15,2 | 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 | 15,5
38,1196 | 343 | 20,7 | 48,7 | 115 | 325 | 28 | 35,2 | 30,7
16,8 | 32,2 | 438 | 13 | 168 | 183 | 57,1 | 2,9 | 416 | 18,2
288 |1 29,7 355 | 24 | 239 | 20,2 | 40 | 23,8 | 425 | 15,3
47,1 | 14,7 | 459 | 24 | 54,3 | 14,2 | 50,7 | 15,9 | 32,9 | 22,5
50,1 159|293 |219| 60,8 | 27,2 | 58,6 | 9,3 | 356 | 22,7
30,2 | 25 | 542|142 | 214|198 | 40,1 | 174 | 47 | 17,3
36,9 | 23,2598 | 61 | 384 | 23 | 344 | 23,4 | 31,4 | 30,2
36,6 | 79 | 32,2 | 223 | 46,8 | 20,5 | 53,7 | 124 | 28,2 | 30




38 | 154 | 52 | 61 | 23,8 | 183 | 42,1 | 28,5 | 33,7 | 19,8

55 11 [ 312 | 242|379 | 326 | 43 [ 20,2 | 276 | 185

16,2 | 25,2 | 51,2 | 142 | 306 | 21,5 | 23,5 | 146 | 36,8 | 10,7

49,7 | 159 | 322 | 204 | 37 | 245|329 | 258 | 455 | 1438

49,7 1 195|309 | 20,7 | 576 | 203 | 54 | 144 | 186 | 153

423 | 19,7 | 415 | 10,8 | 419 | 146 | 423 | 235 | 258 | 274

35711191412 | 98 | 341 263|588 | 92 |392 175

1. Haiftu BbIpaxeHHE ABYMEPHOrO 3MIMpUYecKoro pacmpeneieHus (X, V), sMmnupuueckue
pacripenielieHusi  CocTaBsiIomux X © Y, TMOCTPOUTh Trpaduyeckoe OToOpakeHue
pacrnpeeneHuil.

J1J1 3TOTO - COCTaBUTh KOPPENISLIMOHHOE I10JI€, KOPPEISLUOHHYIO Ta0IMIly aOCOTIOTHBIX YacTOT,
BapHUaIMOHHBIE psAbl, Ta0nHIy « CTaTUCTHYECKAsi COBOKYITHOCTh U3MEPUMOIO MTPU3HAKAY.

2. Ilo naHHBIM, TIONYYEHHBIM B 1.1, OIICHWTE TeHepasbHbIE TapaMeTphl: HAWIUTe CperHee,
JMCTIepCcusi, CpeHee KBaJpaTUYHOE OTKJIOHEHHE, aCUMMETpHSs, JKCIlecC, MOJia, MeAHUaHa,
kodpdurment Bapuanmu A npusHakoB X u Y. OIEHUTE CTENeHb OTKJIOHCHUS
SMIUPUYECKOTO  pACHpeliesieHHs OITOr0  HM3MEpPUMOIro IpH3HaKa OT HOPMAaJIbHOTO
pacnpeneneHus.

Jig sToro 3anosnHuTe Tabnuiy «Pacder BBIOOPOYHBIX OIIEHOK ITPU3HAKOBY U MPOBEANUTE PACUEThI
WCIIPABJICHHBIX OILIEHOK TeHepalbHBIX MapameTpoB. Cpenaiite BbIBOA 0 Kod(hduureHTte
BapHaIiu.

3. Ilo nmaHHBIM, TOJTYYEHHBIM T1.1,2, TPOBECTH CTATHCTUYECKYIO IMPOBEPKY CTATHCTUYECKOU
TUITOTE3bl 0 HOPMAJIBHOM pacCIHpeAesIEeHHH N3MEPSIeMOro npu3Haka no kpureputro Ilupcona B
cllydae TPHHATHS THUIIOTE3bl O HOPMAJIbHOCTH pPACHpPENEICHUsT HAWUTH JIOBEPUTEIIbHBIC
MHTEPBAJIBI [UII MaTEMAaTUYECKOTO OKHMJAHUS U CPEAHEr0 KBAJPaTUYHOTO OTKIOHEHUS IIPU
ypoBHe HaaéxHocTtu 0.95.

4. Tlo maHHBIM 3ajauu, UccieayemMon m.1-3, HalTH W 3amKucaTh B KOPPEISAIMOHHYIO TAaOIUITy
yCJIOBHBIE cpenHue. Ha KoppensiuMoOHHOM MoJie MOCTPOUTh JIMHUM perpeccuu. Haittu
WCIIPABIICHHBIM KOPPEISAIMOHHBI MOMEHT M Kod(hduuueHt koppensuuu. I[IpoBeputh
TUIOTE3Y O He3aBUCUMOCTU Ipu3HakoB X U Y (YpOBEHb 3HAYUMOCTU HPUHATH PABHBIM
0.05). Paccuurare ko3pdurmentsr nuHeriHod perpeccun (X Ha Y wmm Y Ha X).
[IpoBepuTh 3HAYMMOCTh YpaBHEHHSI PErPECCU.



IIpuioxenne 2

7 OHeHO'leIe cpeacrea AJisi MIpOBEACHUA HpOMe)RYTO‘IHOﬁ aTrecranuu

a) IlnanupyeMble pe3yJbTarbl 00y4eHHUs] M OLICHOYHbIE CPeICTBa JJIsl NPOBeIeHHSA
NPOMEKYTOYHOH ATTeCTALMM:
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HHOUKAaTOpa

Nupukarop
JOCTHXXCHUA
KOMIICTCHIIMU

OneHouHbIE CpeICTBA

OIIK-3 - cnoco0HOCTHI0 MPUMEHSTH COOTBETCTBYIOINI (PU3NMKO-MaTeMaTHYeCKHUii
annapar, MeToAbl AHAJIN3a U MOJAeTHPOBAHUSA, TEOPETHYECKOI0 M IKCIIEPHUMEHTAJIBLHOI 0
HCCJIeIOBAHMSA NIPH PellieHHH NPo(decCHOHAIBHBIX 32124

OIIK 3.1

Hcnone3yer MeTos!
aHaJM3a u
MOJICITHPOBAHUSI TIPH
peleHuu
npodeccuOoHaTbHBIX
3a/1a4, MOJIEITMPOBAHUH U
POCKTUPOBAHUH
9HEProcUcTeM

TeopeTnyeckune BoNpockI /UIsi IK3aMeHa B 1 cemecTpe

1. Matpuusl. Buas! matpun. JleifictBus Hax MaTpULIaMu.

2. Onpenenutens. OnpeaeneHue, CBOICTBA ONpeaenuTeNs.

3. HeBbipoxxnenHast Mmatpuna. OOpartHas marpuia. Panr matpuiipl.

4. CucteMsbl TMHEWHBIX ypaBHEeHUH. OCHOBHBIE TOHATHSA. COBMECTHOCTh

CJIAY.

5. Perienuie cucreM JIMHEWHBIX ypaBHEHUH. MaTpuuHbIil MeTO.

6. Perenne cucrem nuHeWHbIX ypaBHeHU. @opmynel Kpamepa.

7. Perienne cuCTEM JIMHEWHBIX ypaBHEHUH MeTonoM I'aycca.

8. Cucremsbl JTMHEIHBIX OJHOPOAHBIX YPaBHEHHUI.

9. Bekropsl. JIuneliHble onepalui HaJl BEKTOpaMHU.

10. IIpoexkrus BekTopa Ha ock. Moynb BekTopa. Hampassstronie

KOCHHYCBI.

11.CkansipHOE Ipon3BEIeHNE BEKTOPOB, €ro CBOKUCTBA.

12.BexTOpHOE MMPOU3BEACHNE BEKTOPOB, €0 CBOMCTBA.

13. CmemanHOE IPOU3BEIEHIE BEKTOPOB, €r0 CBOICTRA.

14.YpaBHeHus IpsAMON Ha MIIOCKOCTH.

15.YpaBHEeHHUS TIOCKOCTH B IPOCTPAHCTBE.

16.YpaBHeHuUS TIPAMOI B IPOCTPAHCTBE.

17.B3anmMHOe pacnoioKeHHe IPSMBIX U IFIOCKOCTEH. YTON MeX Iy

HUMU. PaccTosiHue OT TOYKH 10 NpAMOH, miockoctu. Touka

nepeceueHUs IPSIMON U TIIOCKOCTH.

18. KpuBbie BTOpOro MOpSIKA: OKPYXKHOCTb, O3JUIUIIC, TumepOoa,
napa0oia, X TeoMETpUUECKHE CBOMCTBA U ypaBHEHUS

19.TlonsipHast cucrema KoopauHaT. KpuBble B MOJNSPHON cHCTeMe
KOOpAMHAT

20. KomruiekcHble uucna. AsreOpauueckas, TPUTOHOMETpHYECKas U
HOKa3aTebHast (hopMa KOMIUIEKCHOTO YHCIIa.

21. JIeficTBUsL ¢ KOMIUIEKCHBIMH YHCIIAMH: CJIOXKECHHE, YMHOXKEHHE,
Jenenue. Bo3BeneHue B CTENEHb, U3BJICUEHNE KOPHS N-OM CTENEHU.

22. Oyukupms. Criocobbl 3amanus. O0macTh onpezaeneHus. OCHOBHbIC
JJIeMEeHTapHbIe (QYHKIHH, UX CBOHCTBA, TPAHKH.

23.TIpenen ¢ynkuun B Touke. [Ipemen (yHKIMM B OECKOHEYHOCTH.
OmHOCTOPOHHUE TIPEIEIEI.

24. beckOHEYHO MaJibie U OECKOHEYHO OOIbIINe PYHKIUH, CBSI3b MEXKIY
HuMH. CBOlicTBa OECKOHEYHO MAJBIX (PYHKITHIA.

25. Teopemsl 0 npezienax. PackpbITre HEONpeIeIeHHOCTEH.

26. 3aMevaTenbHbIC TPEICTbI.

27.CpaBHeHre OCCKOHEYHO MaunblXx  (yHKIMHA. ODKBUBAJICHTHBIC
06eCKOHEUHO Maible (PYHKIIMN ¥ OCHOBHBIE TEOPEMBI O HHX.

28. HerpepbiBHOCT  (DyHKIIMM B TOYKe. TOYKM paspbiBa U HUX
KJIacCH(UKAIIHSL.

29.OCHOBHbIC TEOPEMbl O HEMPEPHIBHBIX (YHKIMAX.
(hyHKIMH, HEMPEPHIBHBIX HA OTPE3Ke.

30. IMpon3BoaHast GyHKIMH, €€ TEOMETPHUIECKNI U (HU3UUECKUNA CMBICI.

31. YpaBHeHuA KacaTebHOU u HOpMaJu K KpUBOM.
JuddepennupyeMocTs GyHKINN B TOUKE.

32.Tlpon3BomHass CyMMBI, pasHOCTH, IIPOM3BEICHUS,
¢ynkmi. [Ipon3BoaHas clI0XHOM 1 00paTHON QyHKIMI.

33. InddepenimpoBanne HesBHBIX  QyHKImi. Jlorapudmugeckoe

CsoiicTBa

YaCTHOI'O
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mddepeHnmpoBanued

34. IuddepenippoBanme mapaMeTprIecK 3aJaHHbIX (PyHKITHHA.

35. [Ipon3BoHbIE BBICIINX TOPSIKOB.

36. Tuddepennman dhyHKIIIN. I'eomerprueckmit CMBICI
muddepennmana. OCHOBHBIC TeopeMbl 0 audhepeHIanax.

37. Ilpumenenne quddepeHnnana K mpUOIMKEHHBIM BEIYUCICHUSM.

38. OcHOBHBIC TeopeMbl TUPPEPCHIMATBHOTO HCYHCICHUS: Pos,
Jlarpanxa u Komm.

39. [pasuito Jlomurans.

40.YcrmoBust MOHOTOHHOCTH (DYHKIMH. OKCTpeMyMbl  (QYHKIHI.
Heob6xonnmoe 1 1ocTaTouHOe YCI0BUS SKCTpeMyMa (QYHKIIWH.

41. HauGonpliiee 1 HAMMEHbIIIee 3HaYCHUs ()YHKIIUU Ha OTPE3KeE.

42. Bemmyknoctb rpaduka ¢pyHkiuu. Touku neperuba. Heodxonnmoe n
JIOCTaTOYHOE YCJIOBUS TOUYEK Ieperuoa.

43. AcuMnTOTHI rpaduka QyHKIHH.

TeopeTnyeckue BONpochl IK3aMeHa BO 2 ceMecTpe

1. TlepBooOpasnas. HeonpeneneHHslli WHTErpajg ¥ €ro CBOWCTBA.
Tabnuia OCHOBHBIX HHTETPAJIOB.
2. OcCHOBHBIE METO/bI HMHTETPUPOBAHUS: 3aMEHa NEPEMEHHOH |

MHTETPUPOBAHUE O YACTSM.

WuTterpupoBaHne palMoHalbHbIX (YHKIUI.

WurerpupoBaHue TPUrOHOMETPHUYECKHUX (DYHKIIUA.

WurerpupoBaHne nppanuoHalbHbIX (YHKINH.

OnpeneneHHbIl UHTErpai Kak Mpeaesl HHTErpalbHOW CYMMBI, €ro

CBOIICTBA.

7. @®opmyna Hetoroma — JleiiOnuma. OCHOBHBIE — CBOMCTBa
OIpeIeTIeHHOr0 MHTEerpasa.

8. BeluncieHHe ONpeneNeHHOro HMHTerpaia (3aMeHa MepeMeHHOM,
UHTETPUPOBAaHNE MO 4YacTsAM). MHTerpupoBaHHe UYETHBIX U
HEYeTHBIX (YHKIMH B CHMMETPUYHBIX Ipeesax.

9. HecobOcTBeHHBIC HHTETPAIBL.

10. l'eomerprueckue W (QU3MYECKHE TPUIOKEHUS OINPEACICHHOTO
UHTErpaja.

11. O6nacts onpenenenust OHII. Ilpexnen, HenpepsiBHOCTH. CBOICTBA
(yHKIMI, HEMPEPHIBHBIX B O'PAHUYEHHOM 3aMKHYTOM 00JIacTH.

12. YacTHBlE TPOHM3BOIHBIE IEPBOrO IMOPAIKA, MX TEOMETPUYECKOe
HCTOJIKOBAHHE.

13. YacTHBIE IPON3BOAHBIE BHICIIMX MOPSIKOB.

14. uddepenippyemMocTs 1 MoiHbINA nuddepentpan GyHKIum.

15. [lpumenenne mnonHoro audpdepeHnrana K MPUOIKESHHBIM
BeIYMCIeHUAM. JnddepeHimans! BBICIINX TOPSIKOB.

16. IpowusBonHas crnoxHoi ¢pyHkiyn. [lomHas npou3BoHAS.

17. 'uBapmaHTHOCTD (hOPMBI TTOTHOTO MU epeHraa.

18. NuddepenipoBanie HesBHON (YHKIIUH.

19. KacatenpHas mI0CKOCTh 1 HOPMAJIb K TOBEPXHOCTH.

20. DkctpemMyM  GYHKIMM JBYX TepeMeHHbIX. HeoOxomumoe u
JOCTaTOYHOE YCIIOBHE SKCTPEMYMA.

21. HauGonplilee ¥ HauMeHblliee 3HA4YeHHS (YHKIUH B 3aMKHYTOMN
obmact.

22. JIBOMHO¥ UHTETPA: OCHOBHbIC MTOHSATHS M OMPECICHUSL.

23. OCHOBHbIE CBOMCTBA JIBOWHOTO MHTErpaa.

24. BrluucIeHHe IBOIHOTO HHTErpasa B IEKapTOBBIX KOOPIUHATAX.

25. BrluucieHre IBOIHOr0 HHTEerpalia B OJSIPHBIX KOOPIMHATAX.

26. TuddepeHnmanpipie ypaBHEHUS: OCHOBHBbIE MOHITHS. 3ajadqH,
npuBomsAmre K auddepeHInanTsHbIM ypaBHEHUSIM.

27. Teopema  CymIeCTBOBaHMS M  €IWHCTBEHHOCTH  PEIICHUS
i depeHnnaNTb HOro ypaBHEHHMS.

28. YpaBHEHUs C pa3eisIONIMICS TIEPEMEHHBIMHU.

29. OngnoponHssle muddepeHraibHble ypaBHEHUS | mopsiaka.

30. JIuneiiHbIe ypaBHEHUS IEPBOTO TOpsiKa. Y paBHeHUs! bepHymm.

31. YpaBHeHue B NOMHBIX AnddepeHpanax.

ook w
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32. luddepeHtmanpHble ypaBHEHUS BBICIINX ITOPSIAKOB: OCHOBHBIC
TIOHSITHSL.

33. YpaBHeHUsI, AOMTyCKAIOIINE TTOHIKEHNE TTOPSIIKa.

34. Jluneiinple udQepeHnraIbHble YpaBHEHNS BBICIINX IOPSIIKOB.
Jluneiinble omHOponHBe MU depeHnnaNbHble ypaBHeHus: 2, N-To
TIOPSIAKOB.

35. Unterpuposanue JIOAY ¢ nocTossHHEEIMU KO3 duImeHTamu.

36. Jluneitnple Heomuoponuele J[Y. CrpykTypa oOmiero pemeHus
JIHAY.

37. Meton Bapraliiy IPOU3BOJIBHBIX ITOCTOSHHBIX.

38. Unterpuposanne JIHAY c moctossHHBIME Kod(dduiieHTaMu u
MPaBOM YacThIO CIIEUAILHOTO BU/IA.

39. Cucremsl JTudhepeHInaTbHBIX ypaBHEHHUI. Teopema
CYILIECTBOBAHUS M €IMHCTBEHHOCTH peleHus. MeTo CKITIOYEeHUs!
JUIL  peIIeHHsT HOPMalbHBIX  cucTeM U (depeHIuambHbIX

ypaBHEHHUH.
Teopernueckne BONpoOCcHl ISl 3ayeTa B 3
cemecTpe
1. Yucnossle pspl. CXOMUMOCTh U cymMMa psia. CBoicTBa psiioB.
2. Psan reomerpuueckoil nporpeccun. HeoOxoaumblii mpu3HaK
CXOAMMOCTH YHUCIO0BOro psina. ['apMoHHyecKuil psn.
3. ﬂOCTaTO‘IHLIe MpU3HAKU CXOAUMOCTHU 3HAKOIIOJOXKUTCIbHBIX
psnos. [Ipu3naku cpaBHenus. [Tpusnak [Janambepa.
4, ﬂOCTaTO‘IHLIe MpU3HAKU CXOAUMOCTH 3HAKOIOJIOXKHUTECIbHBIX
psanoB. Paqukanersiit npusHak Komu. MHTerpagsHbI npu3Hak
Komm.
5. 3HaKouepeayoupecs M 3HaKoNepeMeHHbIe pansl. lIpusHax
Jleiitbana. AOCONIOTHAS M YCIIOBHAsI CXOAUMOCTD pAfa.
6. OyHKIMOHANBHBIE psifbl. O6nacTh cxoguMOCTH. CTEneHHbIE

psanpl. Teopema AGens. Pammyc cxomumoctu. CBoiicTBa
CTENIECHHBIX PSIOB.

7. Psppt Teitnopa u Makiopena. Paznoxenue ¢GyHKuuii B
CTETICHHBIC PSIIbL.

8. [lpumeneHnne  CTENEHHBIX  PSOOB B IPHOIMKEHHBIX
BBIYHCIICHHSIX.

9. Tpuronomerpudeckue psiasl. OnpeneneHue kodduimeHToB
TPUTOHOMETPHYECKOTO  psAma.  YCIOBHE  Pa3IOKHMOCTH
¢bynkumii B psig Oypbe.

10. Psitet @ypbe 17151 4eTHBIX U HeYeTHBIX QYHKIM. Psiasl Oypbe s
(yHKIMM TPOM3BONBHOrO mepuoaa. Paznoxkenue B psg Dypwe
HETIePHOANICCKUX (PYHKITHI.

11. ®yHKnuM  KOMIDIEKCHOTO — TEPEMEHHOrO: TMOKa3aTelnbHas W
norapudmrrdeckast ) yHKIHS.

12. DyHKUMH KOMILUIEKCHOTO IEPEeMEHHOI0: TPUTOHOMETPHYECKHE H
0o0paTHBIE TPUTOHOMETPHUIECKHUE () YHKIIHH.

13. ®yHKIMM ~ KOMIUIEKCHOTO  IIEPEMEHHOro:  runepOoiInyYecKue
(hyHKIMH, cTeneHHas (YHKITUS.

14. IndpdepennmpoBanre (QYHKIHA KOMIUIEKCHOTO TIEPEMEHHOTO.
Venosust Komn-Pumana.

15. UnTerpupoBanue (yHKIHH KOMIUDIEKCHOTO TIEPEMEHHOT 0.

16. Teopema Komm. UaTerpansras ¢popmyna Komm

17. DOneMeHTHl KOMOWHATOPHWKH: TIEPECTAaHOBKH, pPa3MEIICHUS,
COYETaHUS.

18. OCHOBHBIC TIOHSATHS TEOPUH BEPOSTHOCTEH: WCIIBITAHHE,
coObITHE, BEPOSTHOCTH COOBITHSL.

19. JeiicTBus HaI cOOBITHAME. ANreOpa COOBITHIA.

20. TeopeMbI CIIOXEeHUSI 1 yMHOXKEHHS BEPOSTHOCTEH.

21. ®opmyna nonHoi BeposTHOCTH. Popmyna belieca.

22, [TocenoBaTebHOCTh HE3aBHCHMBIX HCTBITaHHH. Dopmyra

beprynmm.
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23. CrnydaliHble BEIMYMHBI, UX BUJBL.
24, Psan pacnpenenenus. dyHkuus pacnpeneneHus, ee CBOHCTBA.
[ToTHOCTH pacnperneneHus, CBOHCTBA.

25. YucnoBble XapaKTepUCTUKN CIy9aiHBIX BEJIHMYMH: MaTEMAaTHIECKOE
OXXHJaHUe, IUCTIEPCHs], CpelHee KBaAPaTHIeCKOe OTKIOHEHHE.

26. HopmanbHsli 3aK0H paciipeneneHus clydaifHoN BEeTUYNHBI.

27.CucTeMbl CITyJaiHbIX BEJIMYMH. 3aKOH pachpeaencHus. YucioBsie
XapaKTEpPUCTUKU CHUCTEMBI CIIy4allHBIX BEIWYMH. 3aBHUCHMOCTh
CITy4aifHbIX BEJTUYMH.

28. [Ipenmer MaTeMaTH4eCcKOH CTaTHCTHKH. I'enepanbHas
COBOKYITIHOCTb W BHIOOpKa. Bapmarmonnsiii psn. Ilomuron.
I'ncrorpamma. DMnupuueckast GYHKIMS pacrpeaeIeHus..

29. CraTtucTUueckue  OIEHKM  MapaMeTpoB  paclpeneieHus

reHepaabHOM COBOKYIHOCTH.

Ipumepnule npaxmuyeckue 3a0anus 014 IK3AMeEHA U 3auema:
1 cemecmp:
1. Pemuth MaTpruHoe ypaBHeHne X+3(A-B)=4C, rae

1 3 3 8 8 6
—2 -4 -7 5 -39
2. Pemmte cucTeMBl JIMHEHHBIX anreOpanvecKux YpaBHEHHH MO
¢dopmynam Kpamepa, MmaTpuaHbiM MeTozioM, MeTojioM ["aycca:
3X, +4X, +2X; =3
2X; — X, —3X; =3
X, +5X, +X; =—2

3. JlaHbl  KOOpAMHATBI ~ BEPUIMH  MHPaMUJIBI ARAA
A(L36), A(221), A(-101), A(-46-3).
Havitu:

1) amuny pebpa Ak, ;
2) yron Mexny pedpaMu Ah, u AA ;
3) yron Mexy pedpom AA U TPAHBIO ARA, ;

4) miomans rpaHu ARA ;

5) 00beM MUpaMHUIBL.

4. HammucaTh KaHOHWYECKHE W NapaMeTpUYeCKHe YpaBHEHHsS MpPSIMOM,
npoxozsiieit yepes Toukn M(2,1,-1) u K(3,3,-1).

5. CocTtaBuTh ypaBHEHHE  IDIOCKOCTH, NPOXOIAMICH dYepe3 TOUKU
A(1,0,2), B(-1,2,0), C(3,3,2).

6. Jlokaszatk, 4TO MpsIMBbIE MAPAIIICIbHBIL:

x+2 y-1 z |x+y-z=0
3 _72 1 , (X—y—=52-8=0
10. Beraucnure npeaers:

1+4X—X4 6) ||m 1_COS4X. ) . m—\/g

Y 1iin°<>x+3x2 +2x* 7T X000 2X-tgX P lemsﬁ
11. Haiigure % i QyHKImiA:  a) Y= e4x—x2 . 0)
X =ctg2t,
{y = In(sin 2t)
12. ccnenoBath QyHKUHMIO M OCTPOUTH €€ rpaduk: y =2 + - 212 . .

2 cemecmp:
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14. Haiitn HeonpenenEéHHbIii MHTErpat: a)j 3 -2 dx, 6)

VXx+1
[ COSX_ . B) j2xexdx.

1+sin x
V20
N xdx
15. BelYncnuTh onpeieneH bl HHTerpat j .
[.2
2 Vx“+5
16. Haiitn IOk ¢burypsl, OTpaHUYEHHON JIUHUAMU:

x=4, y?=4x.
17.Haifittu w®  moCTpoUTh  0OJNACTh  OHpENCTCHHUS  (PYHKIUH
U=+9-x>-y? +(x-Y)*
18. Haiitn TIOJTHBIN . mddepennman (byHKUIMM:
z=x3Iny—sin2xy.
19. HaiiTu uacTHble TPOMU3BOIHBIE MEPBOTO MOPsAKA (QYHKIWH:

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

2 3
20. HccnenoBath Ha skcTpeMyM (yrkmuto Z = X~ — 2Xy+4y
25. Pemmte 3aaay Komm: a) Y cos® xdy = (y2 + 1)dx, y(0)=0.
' 2
6) y -==
3% y(-1) =4
26. Haiigute oOmee pemenne auddepeHnnansHoro  ypaBHEHHs

y'+y' =e?
27. Petnth opHOpOAHYIO cucTeMy quddepeHInalbHbIX YpaBHEHUI:
x'=6x—y,
Yy =x+4y.
3 cemecmp:

28.Haiit Bce KOMIUICKCHBIE YHCIIa, YIOBJECTBODAIONIINE 3aJaHHBIM

22 -2°=7° i
YCIIOBHSAM = . Haiinennsle umcna 3amucate B
TPUTOHOMETPHUUECKOH 1 TT0Ka3aTeNbHO# opmax.

T

1-i—
. . >
29. BeraucnuTh 3HAUEHHsT (PYHKIIMI: cosi, In(3+4i), e .

. 4 ;
30.Haittu kopuu ypasmemus Z =81l u wm3obpasuts ux Ha
KOMIUIEKCHOM IUIOCKOCTH.
31. BelUMCINTD HHTETPa:

f dZ. '/. —2,0<(p<
) A €;

33. IIpu nocraBke ¢ 3aBoja Ha 6a3y 1000 pajMONPHEMHHUKOB, y 55
BBIIUIM U3 CTPOs JIaMIbl. HaliTh BEpOATHOCTB TOTO, YTO B3ATHIM HAYAAUY
MIPUEMHUK OyJeT HCIPaBHBIM.

34. TlsTHaAUATh K3aMEHAIIMOHHBIX OMJIETOB COAEPXKAT MO 2 BOMPOCA,
KOTOpbIE HE TIOBTOPSIOTCS, 9JK3aMEHYIOIIUICS 3HAeT TONBKO 25
BOIpOcoB. HaliT BEpOsITHOCTD TOTO, YTO 3K3aMeH OyAeT CIaH, €CIH IS
3TOr0 JOCTATOYHO OTBETUTH Ha J[Ba BOIIPOCA OHOTO OMIIeTa.

35. [IpuHEMaeM BEpOSTHOCTH POXICHUS MajbidKa U JICBOYKH
paBHBIME. Haiitu BeposTHOCTB TOTO, 4TO cpean 10 HOBOPOXKIEHHBIX 6
OKaXXyTCsl MaJIbUUKaMHU.

36. laH 3aKOH pacnpeeNieHNs TUCKPETHON CIy9aifHOW BETNYMHbI:

X: 10 |20 | 130 |40 |50
p: 0102 (03 [02 02
BBIUUCIIUTh €€ MAaTE€MAaTU4eCKOE OXHAAHUE, OHUCHEPCHIO0 M CPEAHEe




Nupukarop

Kon
JOCTHXXKCHUA OLIGHO‘-IHBIG cpeacrBa
HHAUKATOpa
KOMIICTCHIIHN
KBaJIpaTHYECKOE OTKIIOHEHUE.
37. Jlana QyHKOMS pacnpenesieHHs HENPEepHIBHOM  CITydaiHOH
BEITUYUHBI X
0 npu  x<0
F(x) =10,25x*(x+3) npu 0<x<1
1 npu  x>1
Haiitn tutotHOCTh pacmpenenenus f(x), mocTpoutb ee rpaduk,
BEPOATHOCTH NONAJaHuA B 3afaHHbli unrepsan [0,5; 2], Mx, Dx, o,
38. 3amaHo pacnpeneseHUe BEPOSTHOCTEH JUCKPETHOW JBYMEpHOU
CITy4aifHOM BEJIMYUHBI:
Y\X 2 5 8
0, 0,15 0,30 0,35
4
0, 0,05 0,12 0,03
8
HaiitTu 3aKkoHBI pachpesieneHHs COCTaBIISIOMINX, KO3((UIHEHT
KOppETSIIIU
OIIK 3.2 Criocoben Hpumepnvle npuxnadunsie 3a0auu u 3a0anus
TIPHMEHSATh 3aganmne 1. 3aBUCMMOCTh HYTH OT BPEMEHHM MpHU MPSIMOIUHEHHOM
COOTBETCTBYIOLIHUH 3 2
busiKo-MaTemaTiue | ABHKCHHH TOUKH 33Ja€TCA YPAaBHCHHEM S==t"+2t° -3, rne S
CKUH ammapaTr IIpu
—nyrb BM, a T — Bpewmst B ¢. Berunciure ee CKOpoCTh U YCKOPEHHE B

TEOPETHYECKOM |
9KCIIEPUMEHTAIBHOM
HCCIIeIOBAaHUH B
pelIeHNH 3a1a4
SHEeprocOepexeHus;

MomeHT Bpemenn [ =4C.

2
3ananue 2. K rpaduky pyHKImN f(x)=3-x" B €r0 TOYKE C a0CIMCCOi
Yo =1 IIpoBeZicHa KacarenbHas. HalTu momaab TpeyroyibHUKA,
00pa30BaHHOr0 KacaTebHON U OTPE3KaMH, OTCEKAEMBIMH €0 Ha OCSIX
KOOpAMHAT.
3aganue 3 . [y perieHns 3a1a4n cAeIaiTe CXeMaTHIeCKUH YepTex U
HONy4uTe QYHKIHOHAIBHYIO 3aBUCHMOCTB 10 YKa3aHUIO K 3a1a4e.
Haiinure obnacTh onpezeneHus 3Toi (yHKIMU 110 CMBICITY 3aa4H.
Brrancnure 3HaueHNs 3TOH QyHKINMKM OPH TPEX PA3IHMYHBIX 3HAUCHUAX
aprymenTa. Mccnenyiite GyHKIUIO HAa HAUOObIIIee U HAUMEHbIIIES
3Ha4yeHnsa. OTBETbTE Ha BONPOC 3aauH.
«CeueHne TOHHENSI UMeeT (GopMy MPAMOYTONBEHHKA, 3aBEPIICHHOTO
monykpyroM. Ilepumerp ceuenus 18 m. Ilpu kakoM pazmyce MOITyKpyra
IDIOMIAAb CeYeHUs OyneT HauOOoIbIIeH?)

O603HAYBTE pagMyC TOTYKpyTa depe3 | u BEIpasuTe miomams S

S=S(r)_

cedenns kak QyHKimo ot

3aganue 4. Ilogymaiite, C MOMOMIBIO CPEACTB KaKOro pasjena
MaTEMaTHK{ MOKHO PELIUTD CIEAYIONIYIO 3a1a4y.

«Jlnst yOOpKH CHera Ha yIHIax ropoja HCIoIb3YIOTCS CHEroyOOpOUHbIe
MamuHEL. OHE paboTaloT B TEUEHUE CBETIIOTO BPEMEHH CYTOK ¢ 6 110 18
4acoB C MOCTOSHHOM CKOpOcThI0 yOoopku cHera 400 (M%/4). 3menenue
o0beMa CHera, BBINAJIAIONIEr0 Ha YIHUIBI FOpoJa B TOPOJE B TEUCHHUE

ds )
— =120 =517,
dt e S() _

¥
00beM cHera (B M°), BIMaBIIEro 3a Bpems t (B yacax), 0<r=24. p

MOMEHT BPEMEHHU 1=0 ya ymunax ropona nexut 1000 m® cHera.

YcTaHOBHTE COOTBETCTBHUE MCKAY BpPCEMCHEM tu obbeMoM CHEra,

S(t
JICKAIICTO Ha YJIMIAaX ropoja ) . »
CocraBbTe MATEMATUYCCKYIO MOJIC]Ib JTOU 3ala4u U pClinTe eé.

CYTOK, MOJKHO OIMCAaTh YpPaBHEHHEM




Kon
WHOUKATOpAa

Nupukarop
JOCTHKECHUS
KOMIICTCHIIHN

OneHouHBbIE CpeCTBA

3aganme 5. CyrouHas MOTPeOHOCTH AJIEKTPOIHEPTHH B HACCICHHOM
IYHKTE SBIISCTCSA CIyYalHOW BEITMYMHON, MATEMaTHUCCKOS OXKUIAHUE

3000 xBm [ u

KOTOPOH paBHO , a mucnepcust paBHa 2500. OueHuTh
BEPOSITHOCTh TOT'O, YTO B OJMKAWIINE CYyTKH PAcXO[] 3JIEKTPOIHEPTHU B

3500 KBm/q_

OTOM HACCJICHHOM ITYHKTEC 6y/:[eT C 2500 J0

3amanme 6. UTO 3HAYNUT OLECHUTH TEHEpalbHbIE IapaMeTphl 10
BEIOOpKe?  CdopMmynupyiiTe  ompeneneHue TOYCYHOW  OICHKH.
Omnpenenure CMENICHHbIE W HECMelleHHble, d3(deKTuBHBIE WU
Hed((PEKTUBHBIE, COCTOSTENLHBIE M  HECOCTOSTEIBbHBIE  OLEHKH
TeHepaJbHBIX  HapameTrpoB.  llpommmrocTpupyiiTe — ompeneneHus
TEOMETPUUECKH. 3anuiure pacyeTHble (bopmysl Ut
CTPYNITUPOBAHHBIX W HECTPYIIHMPOBAHHBIX JIAHHBIX: BBIOOPOYHOTO

cpenero X (yKaskuTe €ro BEPOATHOCTHBIN CMBICH); BBHIGOPOUHOI
gucriepcun Dp.  Kak oueHuTh MareMaTHUecKoe OXHJAaHHE 110
BBIOOpOYHO# cpenHei? OUEHNUTE JAUCIEPCUIO 10  HCHPABICHHOW
qucnepcud. Kakumu SIBISIFOTCS TOUEUHBIE OLIEHKH MaTeMaTHYECKOTO
OXKUJIaHUS, AUCIIEPCHH U CPEAHEro KBAJPAaTUYHOI'O OTKIOHEHUS:
CMEUICHHBIMH WK HeT, J(dexkTuBHBIMU Wi HedpdeKTHBHBIMHU,
COCTOATENBHBIMU MIIH HECOCTOATENIbHBIMU?

Bagaua 7. Jlnd wu3ydeHMs KOJIMYECTBEHHOTO npusHaka X U3
reHepaabHOH COBOKYIHOCTH HM3BJledeHa BbIOOpKa X, -+, X, oObema

N, nmeromas naHHOE CTATHCTHYECKOE PACTIPE/IENIEHHE.
1). IlocTpoiiTe MOTUTOH YacToT.
2). [Toctpoiite aMmupuyeckyro QyHKIUIO pacipeieieHHsI.
3). IocTpoiiTe rHCTOrpaMMy OTHOCUTEIIBHBIX YacTOT.
4). Halinure BEIGOpOUHOE cpenree X , BLIOOPOYHYIO JUCTIEPCHIO

DB , BBIOOPOYHOE cpefHEe KBaJpaTHUECKOEe OTKJIOHEHHE O,

2
UCHPABICHHYIO  JUCHEPCHIO S W UCIpaBICHHOE  CpenHee
KBaJIpaTH4eCKOe OTKJIOHEHHE S .

X. 9 13 17 21 25 29 33 37

n 5 10 19 23 25 19 12 7




6) HOpHI[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTreCTanuu, IMNoKa3aTejii M KpPUTEPHUH
OICHUBaAHUA:

[TpomexyTouHass aTTecTanus MO JAUCHUIUIMHE «MareMaThuka» BKIIOYAEeT TEOPETHYCCKHE
BOITPOCHI, MMO3BOJIAOMIUC OLICHUTL YPOBCHL YCBOCHHA 06y'-IaIOH_II/IMI/IC$I 3HaHI/II71, " MPAKTUYCCKUC
3aJJaHUs, BBISIBIIAIONINE CTETICHb C(OOPMUPOBAHHOCTH YMEHHH U BIAJICHHUH, TPOBOIUTCA B (hopme
sk3amena (1 u 2 cemectpsl) u B popme 3adera ¢ onieHKoM (3 cemectp).

DK3aMeH MO0 JaHHOHW MUCHMIUIMHE MPOBOJUTCS B YCTHOH (hOpME MO 3K3aMEHAITMOHHBIM
6I/IJIeTaM, Ka)KIIBIfI M3 KOTOPBIX BKIIIOYACT 2 TCOPCTUUCCKUX BOIIPpOCa M ABAa IMPAKTHUYCCKUX
3aJJaHMUS.

Iloxka3aTenu M KpUTEepUM OLICHUBAHUSA IK3aMeHA U 3a4eTa ¢ OLleHKOM:

— Ha OLEHKY «OTJIHYHO» — OOydYaromuiicss JIeMOHCTPUpPYET BBICOKUH YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHYECKOe W TJIyOOKOe 3HaHue
yueOHOro Marepuayia, CBOOOJHO BBINOJHSAET IMPAKTUYECKHE 3a/laHusi, CBOOOJHO OINEpUpPYET
3HAHUSIMH, YMEHUSMHU, TPUMEHSET UX B CUTYalUsX MOBBIIIEHHON CII0)KHOCTH.

— Ha OILEHKY «XO0pomo» — oOyyaroluiics JIeMOHCTPUPYET CpEeIHUN YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI: OCHOBHbIE 3HAHUS, YMEHHSI OCBOECHBI, HO JOIYCKAIOTCA
HE3HAYUTeNIbHbIE OINOKH, HETOUHOCTH, 3aTPYJHEHUSI IPH aHATUTHYECKUX ONIEPaLIUsX, IEpEeHOCce
3HAaHWW U yMEHUHN Ha HOBbIE, HECTAHAAPTHBIE CUTYAIHH.

— Ha OIEHKY «YAOBJIETBOPUTEJIbHO» — OOYydYaloIUWCA JIEMOHCTPUPYET MOPOTOBBIM
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIMI: B X0JI€¢ KOHTPOJIbHBIX MEPOIPUITUNA JOMYCKAIOTCs
OLIMOKHU, TPOSBISETCS OTCYTCTBHE OTHEJIbHBIX 3HAHUM, YMEHHI, HaBBIKOB, OO0ydYaromuiics
WCIIBITHIBAET 3HAYUTENIbHBIC 3aTPYJHEHUs IIPU ONEPUPOBAHMM 3HAHUSMU M YMEHUSMH IPU HUX
IIEPEHOCE HA HOBBIEC CUTYALIMH.

— Ha OLICHKY «HeyJI0BJIeTBOPUTEIbHO»— 00yUaloIuiics 1eMOHCTPUPYET 3HaHUs He Ooee
20% TeopeTHUecKoro Marepuaia, IOMYyCKaeT CYHIECTBEHHbIE OLIMOKH, HE MOXET IOKa3aTh
VMHTEJUIEKTYAJIbHbIE HABBIKHA PELICHUs MPOCTHIX 3a/1a4 WJIM HE MOJXKET NOKa3aTh 3HAHUS JaXKe Ha
YpOBHE BOCIIPOU3BEIACHUS U 00BICHEHHSI HH(POPMAIIUH.
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