MUWHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA30OBAHN S
POCCHHMCKOU (I>EI[EPAI_II/I£/I

DeziepanbHOE rOCyIapCTBEHHOE GIOKETHOE 06 pa30BaTebHOE yUpexIeHue
BBICIIIEr0 00pa3oBaHms
«MarHuTOropeKmit rocyIapcTBEHHBIN TeXHMYecKui yruBepeuTet um. 1. Hocopay
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PABOYAS ITPOT'PAMMA JUCITUILTAHBI (MOLY JIST)

MATEMATHKA

Hanpasnenue nmoarotoku (cienuambHOCTE)
13.03.01 TentosHepreTrKa ¥ TEIIOTEXHUKA

Hanpasnennocts (mpoduis/crienuanisamms) nporpaMmsr
OHeproobecieyeHne mpeIpHATHI

YpoBeHb BbICIIEro 06pasoBanus - GakaraBpuar

Dopma 06yuenus
OYHasl

Unctutyr/ dpaxynsrer  MHCTHTYT ecTeCTBO3HAHUS 1 CTaHJapTH3AIHH

Kadenpa
Kypce
Cemectp

Ilpukansoi MaTeMaTuky 1 MHDOPMATHKH
1.2
1.2.3

MaruuToropck
2020 rox



PaGouas nporpamma cocrabnena Ha ocose ®I'OC BO - GakajaBpHar 10 HalpaBIeHHIO
nonroroBku 13.03.01 TemosHepreTHka W TeIOTEXHHKA (HpHI(BBﬂMPIHO6pHayKPI Poccun ot
28.02.2018 r. Ne 143)

PaGouas mporpamma paccMotpena u onobpeHa Ha 3acefaHUU kaenpsr [Ipuknagnoit
MaTeMaTUKU U HHYOPMATUKH

11.02.2020, mpotokon Ne 6 :
; 3as. Kaq)enpoi.x/ C.1. Kanyenko

PaGouas nporpamma ono6pena Metomaeckoit komuccueii UERC
17.02.2020 r. mpotoxox Ne 6

IIpeacenarens i N.I0. Me3un
Cornacosano: /
3aB. kadenpoit TemnoTeXHHIeCKHX U 9HEPreTHYECKUX CHCAEM - /
E.b. Aranuros
a 7
Pabouas nporpamma cocrasnena: f
nonent Kadenpsr [IMul, xann. ¢us.-mar. Hayk /(/7

Penensenr:
3aB. Kade/poit PUKKH, KaH. eI, HayK Z M.B. Apkynuc

/7

E.A. ITy3ankoBa
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JIucr aktyanmzamun paGodeii mporpamMmbl

Pabouas mporpamma nepecmotpena, obcysxena 1 ofo0pena s peausanuy B 2021 - 2022

yueOHOM rofy Ha 3acenanun kadeapsr [IpHKIaHO# MATEMATHKY 1 HHGOPMATHKH

[Ipotoxon ot AL 204/r. No 5
3as. Kadenpoii W IO.A. U3Bexon
\,&l/

-

-

Pabouast nporpamma nepecMorpena, obcyxzeHa u o,uo6p€Ha A1 peaymszanyy B 2022 - 2023

y4eOHOM rojty Ha 3acenanun Kadenpsr [IpuKkiamHoi MaTeMATHKH 1 HHOOPMATHKH

Hporokonor 44 /0 2042r. N A~
3aB. kadenpoii 10.A. U3gexon
Dorpol 2Ty

-

Paboyas nporpamma nepecmorpena, o6eyxaena u oz[06pe{la s peanusanuu B 2023 - 2024

y4eGHOM rony Ha 3acenanuu kabenpr! IIpHKiagHol MaTeMATHKH U uH(QOPMAaTHKY

IIporokon ot 20 1. No
3aB. xadeapoit I0.A. Uzgekon

Pabouas nporpamma nepecmotpera, o6eyxena u onobGpena uid peanusanuy B 2024 - 2025

y4eGHOM rofty Ha 3aceanuu Kabenpsr [IpaKIagHON MATEMATHKY 1 uHbOpMaTHKH

[Iporoxomor 20 r. Neo
3aB. xadenpoit I0.A. UzBekon




1 Ilesin ocBOEHMS TUCHUIJIMHBI (MO1YJIs1)

[lensimu  OCBOEHHWS JUCHHMIUTUHBI «Martematukay SBIAIOTCS: (OPMUPOBAHUE Y
oOyJaromuxcsi OOMIEKYIbTYPHON KOMIIETCHIIMH, BKJIIOYAIONICH O3HAKOMIICHHE OaKalaBpOB C
OCHOBHBIMM MaTe€MaTH-UYECKUMU TMOHSITHSIMH, BOCHUTaHHE BBICOKOM  MaTeMaTHYEeCKOU
KYJIbTYpbl, Oa3upylomeiicss Ha WCIOJIb-30BaHMM OCHOBHBIX 3aKOHOB MAaTEMAaTUKH B
npoeccuoHaNbHOM AesTeNTbHOCTH, IPUBUTUE HABBIKOB COBPEMEHHBIX BUIOB MaTEMaTHYECKOTO
MBIIIJICHHS, UCIOJIB30BAHUE MATEMAaTHYECKHMX METOJOB W OC-HOB MaTeMaTHYECKOTO
MOJIETTUPOBAHUS B MPAKTUYECKOI J1eATEIbHOCTH, BbIpa0OTKa y OaKanaBpoOB YMEHHUS MPOBOAUTH
MaTEeMATHYeCKU aHAIM3 TMPUKIAJHBIX 33Ja4 W OBJAJCHHE OCHOBHBIMH aHAJIWTH-KO-
reOMETPUYECKUMHU METOJaMH UCCIIEIOBAHUS TaKUX 3a]ad.

2 MecTo TuCHUIIMHBI (MO/1YJis1) B CTPYKTYpe 00pa30BaTe/ibHOIi MPOrpaMMbl

Hucuumuimaa MaremMaTka BXOAMT B 00s3aTelbyl0 4YacTh y4eOHOTO IUIaHA
00pa3oBaTeNLHON MPOTPAMMBI.

Jis  w3ydeHus — AWCHMIUIMHBI ~ HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BIAJICHUSA),
c(OPMHPOBAHHBIC B PE3yJbTATEC U3YUYCHHUS TUCIUIUTMH/ TPAKTHK:

Huctumummaa b1.014 Marematuka BXoIuT B 0a30BYIO 4acTh Oj0ka 1 oOpa3oBarenbHOM
PO-TPAMMBL.

OcBoenue IIaHHOI\/JI JUCHMIIVIMHBL [Opeamnojaract, 4YTO B pe3yiabTaTe HU3Yy4CHUA
IIKOJBHOTO Kypca MAaTeMaTUKH OOYYarolIMHCsS WMeEeT CHOPMHPOBAHHOE IPEICTABICHHE O
MAaTEMaTUKC KaK YHHBCP-CAJIbHOM S3bIKC HAYKH, 00 nacax U MErogax Mar€eMaTuku, BJIAJCCT
MaTeMaTHYECKUMHU 3HAHUSIMH U YMCHHUSMH, COOTBETCTBYOIUME DenepaibHOMY KOMIIOHEHTY
rOCYJapCTBEHHOTO CTaHJapTa O0IIero o0pa3oBaHUs, MMEET PAa3BUTOE JIOTHUYECKOE MBIIUICHHUE,
MPOCTPAHCTBEHHOE BOOOpaXKeHHE, 00J1aJacT BRHICOKUM YPOBHEM ITOPUTMUYECCKON KYJIBTYPHI.

3nanus (yMEHHUs, BIAJACHUS), TONy4YEeHHbIC TIPH U3YYCHUH JaHHOW TUCIUIUIUHBI OyayT
HEOOXOIUMBI TSl U3YUYCHHS] JUCIUILINH/TPAKTHUK:

TeopeTnueckas MEXaHUKA

DIIEeKTPOTEXHUKA

[IpuknagHas MexaHuKa

[Ipon3BOACTBEHHAA-TEXHOJIOTHYECKAs IPAKTUKA

Xumus

3 Komnerenuuun odyuarwmerocsi, popmupyembie B pe3yJibTaTe 0CBOEHHS

AUCHHUILVIMHBI (MOAYJISA) M IVIAHUPYEMbIe pPe3yJbTaThl 00y4eHHs

B pesynbrare ocBoeHUs AUCHUILIUHBI (MOayss) «MaremaTnkay 00ydarouuiics 10KeH
o0anaTh CIeAyOUMMH KOMIETECHIUSIMMU:

Kon nnaukaropa Nuaukatop 1OCTUKEHHUST KOMIETEHIINN

OIIK-3 CnocobeH NMpUMEHATh COOTBETCTBYIOIIMN (PU3MKO-MaTeMaTHUYECKUN ammapaT, METOJIbI
aHamM3a M MOJEIMPOBAHMS, TEOPETUYECKOTO M DKCIEPUMEHTAIBHOTO WCCIEAOBAHUS TPH
peneHnH npodecCHOHANBHBIX 3a1a4

OIIK-3.1 Hcnonp3yeT MeTOIbl aHaJuM3a M MOJEIMPOBAHUSA IIPU  PELIEHUU
npodeccuoHaNbHBIX  3a7a4, MOJCJIMPOBAHMM U  NPOEKTHPOBAHUU
DHEPrOCUCTEM

OIIK-3.2 CriocobeH TpPUMEHSTh  COOTBETCTBYIOLIMHM  (hHU3MKO-MaTeMaTHYeCKHi
anmapar Mnpu TEOPETUYECKOM M SKCIEPUMEHTAIBHOM HCCIIEeI0OBaHUU B
PELICHUH 33/1a4 SHEProcOepekeHNs




4. CTpykTypa, 00bEM U coiepKaHNe AUCHHUILIMHBI (MOAYJIsT)
OO0mmas TpyI0eMKOCTh AUCHHUIUINHBI cocTaBisieT 15 3aderHbix eamnaun 540 akaa. 4acoB, B TOM

qUCIIC:

— KOHTaKTHas pabota — 262,1 akaj. 4acos:
— aynuTopHas — 252 akaj. 4acos;

— BHeaynutopHas — 10,1 akaxa. gacos

— camocrosiTenbHas padora — 206,5 akan. 4acos;

— MOJTOTOBKA K dK3aMeHy — 71,4 akan. yaca

dopma aTTecTaluu - 3K3aMEH, 3a4eT C OLIEHKOU

Paznen/ tema
JUCIUIUINHEI

Cemectp

AynutopHas
KOHTaKTHasi paboTa
(B akax. gacax)

11ab.
3aH.

Jlek.
3aH.

HPAaxT.

CamocrosrenpHas
pabota cryaeHTa

Bun
CaMOCTOSITEIbHOM
paboThI

®dopma Tekymero
KOHTPOJIS
yCIIEBAEMOCTHU U
IIPOMEKYTOYHON
aTTecTallu

Kon
KOMITETEHIIH

1. JluwmeiiHas wu
anreOpa

BEKTOpHAas

1.1 - Marpuusl, ux
pa3HOBUAHOCTH. JlelcTBUs
Haj MaTpHUIIAMU:
PaBEHCTBO MaTpHil,
CJIO’KEHUE, YMHOXEHHUE Ha
YHCIIO, YMHO)KEHHE
Matpull. [IpeoOpazoBanue
MaTpHIL:
TPaHCIIOHUPOBAHUE,
3JIEMEHTapHbIE
peoOpa30BaHus MaTPHILL.

- Ormpenenurens
KBaJpaTHON MaTpHULbI, €ro
CBOMCTBA. Ooparmenne
MaTpull. Panr marpuusl.
-Cuctembl JIMHEHHBIX
ypaBHeHUH.  MaTpuuHbIit
croco6 peLIeHusL.
Dopmyibl Kpamepa.
VYcioBus  COBMECTUMOCTH
CHUCTEMBI JIMHEHHBIX
ypaBHeHu#. OmHOpOIHBIE
cucrembl. Meton [aycca.
CucreMsl ypaBHEHUIl mpu

1

pacuére DJIEKTPUYECKUX

6 8/41

- TunoBoii pacuer
Nel «Matpuubt
Ompenenu-Teny.
CucreMbl JUHEH-
HBIX
anreOpanve "CKUX
YpaBHEHUI.

3amuta TP Nel:
YCTHBIH OIpOC,
TECTUPOBaHUE

OIIK-3.1,
OIIK-3.2




1.2 4. Teomerpuueckuii
BekTop. JluneitHpie ome-
palM HajJ BEKTOPAaMH, HX

CBOMCTBA. JIuneitnoe
BEKTOPHOE) IPOCTPAHCTBO.
( pHOE) MpOCTp Beimonnenue
basuc  peampHOrO  TpO-
WH/IUBU- -IIpoBepka
CTpaHCTBA. JexapToBa
JIyaJbHOTO HH/IUBULyaIbHBIX
cucrema koopauHat. Ilpo- . OIIK-3.1,
. 4 6/21 10 JIOMAIITHETO 3a7aHui,
cTerime 3a7a4H, . OIIK-3.2
3agarus M3 Nel | -MToroBeiii TecT 1o
peraeMbie METOZ0M
«Bex—TopHas pasnenyl
KOOp/IMHAT.
N ajnrebpa»
5. HenuneiiHble onepanuu
Hajl BEKTOPaMHU:
CKaJISIpHOE, BEKTOPHOE,
CMEILIaHHOE IPOMU3BE/ICHHE,
HX CBOMcCTBa.
Htoro no pazzeny 10 14611 | 21
2. AHanuTHYeCKas reoMeTpust
2.1 - JBe 3aJ1auu
aHAIUTUYECKON
TEOMETPHH. VYpaBuenune
JUHUN ¥ TTOBEPXHOCTH Kak - Iloaroroska
ypaBHEHUS KOH-TPOJIEHOM
TeOMEeTPHYECKOTO MecTa pa—06ote u
TOYEK. BoinosiHeHne AKP Mposenka
- YpaBHeHHe npsMON Ha Nel posepia OIIK-3.1,
4 82U 10 KOHTPOJIBHOM
TUTOCKOCTH. «AHanuTHIECKas OIIK-3.2
. pabotsr AKPNel
-YpaBHeHHsT  NpsMOH U reo-MeTpHUs».
MJIOCKOCTH B po- - [loxroroBka k
CTpPaHCTBE. CMmenIaHHbIe NPaKTHYECKUM
3agaun. llpwioxeHus Ha 3aHATHSM.
npumepe JTUHEapHU3aLuN
XapaKTepUCTUK  HaMarHu-
YHBAHUSL.
1
2.2 - Kpusble BTOPOro
MOpSi/IKA: OKPYKHOCTb,
IIINIIC, rumnepoona,
napa0oia, X ypaBHEHHS U -
reoMeTpHu-4ecKue WnnuBunyansHoe
CBOMCTBa. JI0-MallHee
- [IpoBepka
- YpaBHEHHE IOBEPXHOCTU 3a—naHue Ne2
KaK AQBHEHHE T'eOMeT- «Kpussie BToporo VHARBHAYATIBHbIX
I/I‘IQCIZICI;)FO MeCTa TOYeK 4 421 11 MO-PSAKA sanamuii UJI3 Ne2. OIK-3.1,
p ) p - UtoroBslit Tect OIlK-3.2
IToBepxHOCTH BTOPOTO -
mo pazzmerny 1.
MopsiIKa: IIIUIICOU, CaMOCTOSTENb "HO 2
- VYcrHBI onpoc.
runepOoIoua, napadboynon, € u3yueHue
KoHyc. MccnenoBanue ux yueOHOil Ju-
(OpMBI METOZIOM Ceue-HUsL. TepaTypsl
Hunmmanpuyeckue
MTOBEPXHOCTH.
[ToBepxHOCTH BpaleHusl.
Wroro no pazgeny 8 12/41 | 21
3. BBenenne B MaTeMaTHUECKHIA
ananu3. [Ipenesnsl
3.1 KoMruiekcHbIe yucia. 1 2 3 -Brinosaenue -IIpoBepka OIIK-3.1,
Anrebpanyeckas, HHIUBU- WHJMBHyaIbHBIX OIIK-3.2
TPUTOHOMETPUYECKAS, JTyaJbHBIX JIOMAIITHUX
TOKa3aTeNnbHas ¢dhopmeI JIOMAIIHUX 3aganuit U3 Ne3.
KOM-IUIEKCHOTO qHCla. 3amanmii: /13 Ne3
JeticTBust c «KoM—TiekcHbIe
KOMILJIEKCHBIMH YHCJIAMU. YHC-JIa».




3.2 - DneMeHTHl TEOpUH

MHO>KECTB u Ma-
TEMaTUYECKOH JIOTHKH.
- UYucnossie
10CJIeI0BAaTEILHOCTH.
[Ipenen YUCIIOBON
10CJIeI0BAaTEILHOCTH.
-Brinonuenue
- Oynkiusa.  Croco0Obl
3amanus  Qynkuoun.  Oc VI3 Nod
y ’ «BBeneHue B
HOBHBIE  XapaKTEPUCTUKH N
MaTeMaTHYeCKUH
byHKIMU. OO6parHas
aHanus. [Ipenen u
GbyHKIUS. CrnoxHast
HETIPEPHIBHOCTH
GbyHKIMA.  DIeMeHTapHbBIE
(dyHKIINY.
u He3JIeMEHTap "HbIe
- [TogroroBka k -IIpoBepxa
GyHKIUH. N
- Tpemen  Gyncun B /41 12 KOHTPOJIBbHON HMHAWBHYaJIbHBIX OIlK-3.1,
P M pabore AKP Ne2 | 3amarmii UJI3 Ned. OIIK-3.2
TOYKE, B OECKOHEUHO-CTH. .
«IIpenen -YcTHBIN ompoc.
beckoneuno Majble
GbyHKIUH.
(GyHKIMH B TOYKe, WUX
o HenpepsiBHOCTD
cBoiictBa. Teopema 0
- GbyHKIAN.
CBAI3U GbyHKIUH, el
mpegena M OECKOHEYHO
o CaMmocrosTensHoe
MaJIoH. u3y4eHue yueOHou
- IIpenen CYMMBI, 4 ya
JIH- TePaTypEHI.
MIPOU3BECHHS, YaCTHOTO.
Beckoneyno Oounbline, HX|
CBS3b C OECKOHEYHO Ma-
neiMu. CpaBHEHHE
OECKOHEYHO MaJIbIX.
[Tepsrii u BTOPOH
3aMeyYaTeNIbHBIN TpeIelbl
-Beimonuenune
N3 Ned
«BBenecHuE B
3.3 - HemnpepbiBHOCTD MaTeMaTHYeCKU
GbyHKIIH B TOYKE. ananus. [Ipenen u
Knaccuduxarus TOYEK HETPEPBIBHOCTH
paspsIiBa. CaoiicTBa (yHKIIN. -TIIpoBepka
GyHKIMA,  HEMpepbIBHBIX - [onroToBka Kk | MHIUBHIYaJbHBIX
Ha OTpe3Ke: KOHTPOJIbHOM 3aganauii /13 Ne4. OIK-3.1
OTPaHUYEHHOCTD, 421 6 pabote u -TIIpoBepka OIK 3 2’
CYyILIECTBOBAHHE BoinosHeHue AKP KOHTPOJIbHOU '
HauOOJIBIIETO u No2 «IIpemen paboter AKPNe2.
HauMEHBIIETO  3HAYEHHUH. (GyHKIUH. -YcTHBIN ompoc.
CymecTBoBaHMe HenpepriBHOCTD
MIPOMEKYTOYHBIX GdyHKIAN.
3HAYCHHUH. -
CamocTosTenbHOe
U3ydeHHe yueOHOH
JIM- TePaTypBbl.
Uroro no pazneny 14/611 | 21

4. JuddepennmansHoe
ucuucieHne (QYHKUUH  OJHOU

TePEMEHHOI




41 - [IponsBognast
(GyHKIMHU, €€ CMBICT B pa3-
JIMYHBIX 3aa4yax.
OcHOBHbIE CBOWCTBa
IIPOU3BOJ-HOM.
- Huddepenmman - BemonHenue
(yHKIUH, ero reoMeTpuye- HHIH-
CKHI CMBICIL. BUYaJILHOTO
Jluneapuzanus — (QYHKIHU. JoManI-Hero
[Ipumene-nue MTOJIHOTO 3aganus U3 Ne5
nuddepennumana K «IIpo—u3BonHas -IIpoBepka
pUOIMKEH "HBIM (YHK-IIMM OJTHOH | MHAMBHIYaNTbHBIX
BBIYUCIICHUSM. nepe-MeHHOMY. samanuii I3 NeS. | OIIK-3.1,
. 5 831 | 10
- IIpousBozaHas CI0KHOH H - IMoaroroska k -IIpoBepka OIIK-3.2
oOparHO’ GyHK-1IHH. KOH-TPOJIGHOM KOHTPOJIbHOU
WuBapuaHTHOCTH pa—0ote u paborer AKPNe3.
mipdepenimana.  Judde- BelnosHeHue AKP
peHIpoBaHue  (HYHKLIUH, Ne3
3aJaHHOM  MapaMmeTpude- «I[IpousBoaHas
ckiu. HesBHo 3amanHble (yHK-1IMH OHOM
GbyHKIUH, ux NepeMeH-HO».
nuddepeHi-poBanue.
Jlorapudmuueckoe
nuddepeHnupoBaHue.
- IIpousBonHsie u
mupdepeHyansl - BHICHINX
4.2 - OCHOBHBIE TEOPEMBI
MaTeMaTH4e "CKOTo
a”anu3a (Teopems! Poms,
Jla—rpamxa, Komm).
IIpaBuno Jlonurans.
- VYcioBue MOHOTOHHOCTH - Beimosinenue
GbyHKIHN. DKCTpeMyM TuroBoro pacuera
byHKIMN. OrtbicKanue Ne2
HanOOJIbILIETO u «Hccnenosanue
HaMMEHBILETO  3HAYCHUH byHKIMT 1
GbyHKINY, IIOCTPOCHUE 3amurta TPNe2:
. . OIlK-3.1,
i depeHIpyeMoit Ha 5 6/31 | 13,2 rpauKOB» U YCTHBIH oIIpoc, OITK-3.2
OTpe3Ke. MOATOTOBKA K TECTUPOBaHHE.
- HWccnenosanue 3aIuUTe.
BBIITYKJIOCTH rpaduka -
byHKIMN. Toukn CamocToATeNnbHOE
neperuoa. ACHMITOTBI n3ydeHne yaeOHoH
rpaduka byHKIMN. JIUTEPATYPBHI.
[Moctpoenue rpaduka
GbyHKIUH.
- IIpubmmxeHHoe peuieHue
ypaBHeHudd.  Ot-nmeneHue
KOpHe# ypaBHeHUs. Metox
Uroro no paznmeny 10 14/611 | 23,2
5. Ok3ameH 1 cemectp
5.1 IToaroroska K OIIK-3.1,
JK3aMeHY OIIK-3.2
Uroro no paznmeny
HUroro 3a cemectp 36 54/2211| 86,2 JK3aMeH

6. MHTerpampHOEe HCUHCICHUE
(GYHKIMU OHOHM NepeMeHHOH




6.1 - TlepBooOpa3Has.
Heomnpenenéunsrit BhIHOMHEHME
HHTErpajl U ero CBOMCTBa.
HMHIVBHAYAIBEHOT O
MeTo/Ib1 HHTEIPUPOBAHUS:
HETIOCPEICTBEeHHOE, 3aMEeHa JIOMAIITHETO
HePEMCHHOI ’ samanust U3 Ne6
p ’ «HeonpeneneHHbl
HUHTETpUPOBaHHE o H MHTerDADY
YaCTsIM. paL. -IIpoBepka
- Iloaroroska k
- WHrerpupoBanue KOHTPOILHOMN WHIUBHUAYAIBHBIX
MPOCTEHIINX 8 127811 | 16.2 aGOIT)e " 3aganuii 113 Ne6. OIIK-3.1,
palMOHATIBHBIX npobet, ' gmnonHeHHe AKP -IIpoBepka OIIK-3.2
panroHaIbHBIX Ipobeit. Nod KOHTPOJIbHOU
Hexortopeie cBenenus us - paboter AKPNe4.
o «HeonpeneneHHBI
BBICILIEH anreOpsl. A HHTOrDADY
-UuterpupoBanue PaID
BBIPKEHHH, COJIEPIKAIINX CAMOCTOSTEIBHOE
TPUTOHOMETPUYECKUE 9
P— u3ydeHne yueOHon
’ JIUTEpPaTypBhL.
-Uurterpuposanue
HEKOTOPBIX Hppanmo-
6.2 OnpenenéHHbIi
HHTETpal.
- 3amaum, NpUBOAAILINE K
MOHATHIO  OMPEIeIEHHBIN
uHTerpan.  OmpezneneHue,
ero cBoiictBa. Teopema - BhIONHEHIE
cymiecTBoBaHUs. HTerpan THIOBOIO pacueTa
C TEepEeMEHHBIM BEPXHUM N03p
TIPEAICIIOM, bopmyna <<OHpeZL€;J‘I€HHLII71
Herotona-Jleiibauna.
: HHTETpaI» U 3ammra TP Ne3:
- Mertonbt . OIIK-3.1,
U — 6 8/41 12 MOJrOTOBKA K YCTHBIH OIIpOC, OIK-3.2
PP ) 3aIluTe. TECTUPOBaHMUE. '
- I'eomerpuyeckue u
MeXaHHYECKHe
DHIONKCHIS CaMocCToATenbHOE
P . H3yUYCHHE YICOHOM
OTIpeIeIEHHOTO MHTETpaa. TEDATVDLL
- [MpubmmkeHHoe PATYPHL
BBIYUCJICHHUE OInpeaecjICH-
HBIX HWHTerpanoB. Merox
IIPSMOYTOJILHUKOB. Meton
Tpaneuud. Mertoz
napadour.
HWtoro no paszeny 14 20/8U | 28,2

7. OyHKIMH
HepeMeHHBIX

HCCKOJIBKUX




7.1 OyHKUUU HECKOIBKUX
nepemennbix (OHIT).

-Omnpenenenue

OKPECTHOCTH TOYKH,
00NacTd Ha  IUIOCKOCTH.
Onpenenenue byHKIMH

HECKOJIbKHX ITePEMEHHBIX.
Ckansipaoe mone. Jluaun n
ITOBEPXHOCTH YPOBHSL.

- [TonsTe npenena
GbyHKIUU TIBYX
MIePEMEHHBIX.
HETPEPHIBHOCT  (DYHIIUU - Bomonmenne
18 P ge CMCHHBIX yH Tumosoro pacuera
yX Tep ) Ne4 «Dynx1un
-UacTHple  TPOWU3BOJHBIE,
. HECKOJIBKHMX 3amura TP Ne4:
X FEOMETpHIC-CItH 6/21 10 MIepPEeMEHHBIX» CTHBII ompoc OMK-3.1,
CMBICIL. [Monxoe p ’ Y poc, OIIK-3.2
N - TECTUPOBAHHE.
IpUpalieHue, TIOJTHBIN
CamocrosTensHoe
nuddepeniman OHII. N
. n3ydeHne yaeOHoH
leoMeTpuyeckuii  CMBICT
JIUTEPATYypPBHI.
nosHoro A depeHimana.
[Ipumenenne MTOJTHOTO
mdde-pennuana K
MIPUOITMKEHHBIM
BBIYUCIICHUSIM.
- Huddepennupopanue
CIIOKHOU 31 HESBHON
GbyHKIIIH HECKOJIBKUX
MIepEeMEHHBIX.
-UacTHble NPOU3BOJIHBIE W
nosisele  nudde-peHIuasl
BBICIIUX TIOPSIKOB.
-Beimonnenue
7.2 - JlokanpHBII Tunosoro pacuera
9KCTpEMYM (GYHKIUH JIBYX Ned "®ynkuun
ne-peMeHHBIX. HECKOJIbKHX
Heo6xomumoe u riepeMeHHbIX " (11
p (p 3ammra TP Ned:
JIOCTaTOYHOE YCIIOBHS OJIOJDKEHHE) U . OITK-3.1,
2 4 YCTHBIH OIIpOC,
IKCTPEMYMAPYHKIHH JABYX MOJITOTOBKA K OIlK-3.2
TECTUPOBaHHE.
nepeMeHHbIX. HauGonbluee 3alIuTe.
U HavMeHbIllee 3HAYCHUE -
GbyHKIMM B 3aMKHYTOH CamocrosTensHoe
obmactu. u3y4eHue yueOHon
JATEPaTypPHL.
-Beimonnenue
Tunosoro pacuera
7.3 Tpumenenue GyHKIUI
p by No4 "dyHrImM
HECKOJIbKHX MEPEMEHHBIX.
. HECKOJIBKHX
-YpaBHeHHE KacaTeJIbHOMI "
nepeMeHHbIX" (TIp
IUIOCKOCTH M HOpPMald K|
OJIOJDKEHIE)
MTOBEPXHOCTH.
-Cxansipoe mosie. JIlunun 3amura TP Ne4:
P CaMoCTOATeITbHOS . OIIK-3.1,
U TIOBEPXHOCTH YpOBHSI. 2/11 6 YCTHBIH OIIpOC,
H3YyYEHHE TEMBI OIIK-3.2
[IpousBogHas o "Merox TECTUPOBAHUE.
HAIpPAaBJICHHUIO U TPaHEHT.
HAMMEHBIIUX
-ITousitue 00 "
KBaZpaToB" 1
HMHTEPIOJISAIIH "
BBITIOJTHEHUE
anmpokcuManuu.  Merox
WHIMBUIYyaIBHOT O
HAMMEHBIIUX KBaJPaTOB.
JOMAIIHEeTO
3a7aHus 110 TeMe.
Uroro no pazaeny 1031 | 20

8. Unrerpan no ¢urype




8.1 Hnterpan no ¢durype
- IMonsitue ¢burypsr,

nuamerpa  (GUrypsl, Mepsl “Buinonxexte
3az[aqapo Mac}clg :bnr pI:I. Tunosoro pactiera
YPEL- Ne 5 «MuTerpan no
WurerpanpbHas cymMmMa u burype» u
HHTETpAI 1O ¢urype. P 3amura TP NoS5:
" MOJIFOTOBKA K . OIlK-3.1,
CpoiicTBa wuHTerpana 1mo| 2 6/21 10 YCTHBIH OIIpOC,
3aInuTe. OIIK-3.2
¢urype. TECTHPOBaHHE
- Berumcienne  KpaTHBIX
CamocrosTensHoe
UHTETPaloB B JEKAPTOBBIX, o
H3yUYCHHE YUCeOHOM
MOJISPHBIX,
JIUTEPaTypPhIL.
LTHHAPHIECKHX
KOOp/IMHATAX.
HUroro no pazneny 6/21 10
9. HuddepennyanbHble
YpaBHEHHUS. Cucremsl
JupbepeHIanbHbIX YpaBHEHHH
9.1 OOBIKHOBEHHEIE| 2 8/411 12 - IoaroToBka K IIposepka AKP OIIK-3.1,
i depeHaIbHbe KOHTPOJIbHOU Nes. OIIK-3.2
ypaBHeHus 1 mopsika. pabote u
- OCHOBHBIC TIOHSTHS, HX BoinojiHeHue AKP
TEOMETPHYECKUN  CMBICIL. Ne 5
3agagya Komm. Teopemal «uddepennuans
CYIIECTBOBAHUS u HBIE YpaBHEHHUS
€IMHCTBEHHOCTH PELICHUS IIEPBOTO
3amaun Komrm. TIOPSIIKAY.
-OcHOBHBIE KJIacChl -
ypaBHeHHi 1  Topska, CamocTosTenbHoe
HUHTETpUpPYEMBbIC B u3ydeHue yueOHoH
KBaJIpaTypax: ypaBHEHHUS C JATEPaTyphI
PpaslensonuMucs
NepeMEHHBIMH,
OJHOPOJHBIE U YpaBHEHUS,
K HHM  TIPHBOJSIIHECS.
JuddepennyansHbie

ypaBHEHUS B 3amade o
MIEPEXOIHOM IIpoIiecce B
JIMHEHHBIX AJIEKTPUYECKUX
TOJISIX.

- JluneliHble, ypaBHEHUS
bepuynnu, B MONHBIX
nuddepenipanax.
VYpaBHEeHHUs], ONKCHIBAIOIINE
MIepeXo/IHbIe TIPOLECChl B
JIMHEMHBIX JI. IETIAX.




9.2  uddepennuansHbIe

ypaBHEHHS BBICIITHX
HOPSIIKOB.

-3anaua Komm JUIst
1 bepeHIanbHOro

YpaBHEHHA N- TO OpsIIKa.
IlonsaTHe KpaeBoOH 3amaqu.
VpaBHEeHHS, TOITYCKAOIHE
MOHIKEHUS MOPSIIKa.

- JIuneitnbiit
i bepeHanbHbII
omepaTop, ero CBOWCTBA.
Yciosue JMHENHOHI
3aBUCUMOCTH CUCTEMBI
GbyHKIMiA,
(byHIaMeHTanpHas cucremMa
byHKIMR-pereHuit.
Teopema 0  CTpyKType
o01ero pelieHus
nuddepeHInaILHOro
JIMHEHHOro YpaBHEHUS
BBICIIETO MOPSIKA.
-Jlunelinple  ogHOpPOIHBIE
nuddepeHnansHbIe
YpaBHEHUS c
HOCTOSIHHBIMU

K03 hUIEHTaMHUL.
-JIuneitHpIe HEOTHOPOIHBIE
i depeHIaIbHbe
ypaBHerus. Teopema o
CTPYKTYpe o0rero
perneHus. Meron
BapHallil  NPOU3BOJIBHBIX
MIOCTOSIHHBIX JUISL
OTBICKaHHUSA peleHni
JIMHEHHBIX HEOAHOPOIHBIX
nuddepeHInanTbHbIX
ypaBHEHHUH.

- JInneiinsie
HEOJHOPO/HBIE
nuddepeHnansHbIe
YpaBHEHHUS BBICIINX
MOPS/IKOB C TOCTOSHHBIMH

6/3U

10

- TunoBoii pacuer
Ne 6
«Auddepennuans
HBIC ypaBHEHUS U
UX CHCTEMBD»
CaMOCTOATENBHOE
u3ydeHue yueOHoH
JUTEpaTypHI

Bamura TPNe6:
YCTHBII ompoc,
TECTUPOBAHUE

OIIK-3.1,
OIIK-3.2

9.3 Cucremsl
nuddepeHIaTbHbIX
ypaBHEHUI

-HopmainpHas cucrema
nuddepeHanTbHbIX
ypaBHEeHUH. ABTOHOMHBIE
CHUCTEMBI. Bexrophas
3aIKCh HOpMaJIbHOM
cuctemsl. ['eomerpuueckuii
cMmbicn peuieHus. -Pa3oBoe
MIPOCTPAHCTBO (TJIOCKOCTH),
(dazoBas KpuBas.

- Pemenue
nuddepeHIanTbHbIX
YpaBHEHUH METOZOM
HCKITIOYCHHH.

- Pemenue CHCTEM
JIUHEHHBIX OJTHOPOJIHBIX
nuddepeHanTbHbIX
ypaBHEHUI c
MIOCTOSIHHBIMU

CUCTEM

4/21

- Tunosoii pacuer
Ne 6
«dnddepenumans
HbIE€ YpaBHEHUS U
UX CUCTEMBD»
CaMOCTOSITEIbHOE
U3ydeHHe yueOHOH
JIUTEPATypPHI

3ammra TPNe6:
YCTHBII oOIpoc,
TECTUPOBAHNE

OIIK-3.1,
OIIK-3.2

Uroro no paznmeny

10

18/91

28

10. Dx3ameH 2 cemecTp




10.1 IToaroroska K
9K3aMEHY

OIIK-3.1,
OIIK-3.2

Hroro no pazgeny

HUroro 3a cemectp

36

54/2211

86,2

OK3aMCH

11. Yuciossie
(GYHKIMOHABHBIE PSIBI

11.1 YucnoBsie psabl.
-CxoguMocTh W cymma
psna. Heobxomumoe
ycIIOBHE CXOJMMOCTH.
[eiicTBus Hax psnaMu.
-UccnenoBanue psamoB ¢
HEOTPHLATENbHBIMU
YJICHAMH.
-3HaKoYepeayIONIHeCs
psanel. Teopema JleliOHuna.
-3HaKonepeMeHHBIE PAIbL.
AOGCOIOTHAs U YCIIOBHAS
CXOJUMOCTb Psija.

- [TogroroBka
KOHTPOJILHOU
pabote u
BoInojinenne AKP
Ne6 «UwucnoBbie
PABD».
CaMOCTOSITEIbHOE
u3ydeHue yueOHon
JTUTEPATYypPHI.

IIposepka AKP
Ne6

OIIK-3.1,
OIIK-3.2

11.2 OyHKIMOHATBHBIC
PSLITBL

-O01acTh CXOAUMOCTH.

- CrerneHHbIC pAIBL
Teopema Aberns.
Pasnoxenue QpyHKIHii B
CTEICHHbIE pAAbL
[Ipunoxxennss  psgoB B
pUOIMKEHHBIX
BBIYHCIICHHUSIX.

-Psinet dypre o
TPUTOHOMETPHYECKUM
cucreMam byHKumiL.
Paznoxxenue ¢pyHkiuii B
TPUTOHOMETPUUECKUE PSIIBI
®ypre. VYcioBue 1OTO-
YeYHOW  CXOAMMOCTH H|
CXOJUMOCTH B “‘cpefHeMm”.
-Psanet ®Dypbe B
KOMILIEKCHOH (opme.

6/41

- Tunosoii pacuer
Ne 7 «HucnoBsle u
(yHKIMOHAIBHBIC
PSLIBIY.
CamocrosTensHoe
u3ydeHue yueOHoH
JUTEPaTypPHL.

3amura TP Ne7:
YCTHBIH OIIpOC,
TECTUPOBAHHUE.

OIIK-3.1,
OIIK-3.2

Uroro no paznmeny

12

10/41

10

12. ®yHkuuu
MePEMEHHOTO

KOMILICKCHOI'O

12.1 -ITousaTHe GyHKIUH
KOMILIEKCHOTO
MIepEeMEHHOTO.
DeMeHTapHbIe
KOMILIEKCHOT'O
[IEPEeMEHHOTO u ux
CBOJNCTBa.

-IIpenen, MPOU3BOJHAS
GYHKIMM ~ KOMIUIEKCHOTO
MIepEeMEHHOTO. YcnoBust
nuddepeHupyeMoctu.
Omnpenenenue
AQHAJTUTHYECKONH (YHKIMU.
-MuTerpupoBanue
GYHKIMHM ~ KOMIUICKCHOTO
nepemenHoro. CBoiicTBa U
BBIYHCIICHHE. dopmyna
Komm.

-Psappr Teitnopa u Jlopana.
UzonupoBanHble  0COOBIC
TOYKH, HUX KBalu(pUKaIMs.
-BblueThl, UX BBIYUCIIECHUE.
OcHoBHast ~ TeopemMa O
BBIYETAX.

GyHKIMH

821

6,1

— Tunosoii pacuer
Ne 8 «DyHKIIIM
KOMIUIEKCHOTO
MIEPEMEHHOTO».

CamocrosTensHoe

n3y4eHne yaeOHoMl

JUTEpaTyphL.

Bammra TP Ne§:
YCTHBII OITIpoC,
TECTHPOBaHHE.

OIIK-3.1,
OIIK-3.2




Uroro no pazaeny 6 | | 821 | 6,1 |
13. Teopus BeposiTHOCTEH M
3JIEMEHTBI MaTeMaTH4ecKOn
CTaTHCTHKU
13.1 Cuyuaiinsie| 3
COOBITUSIO
-OcHOBHbIE dbopmysl
KOMOWHATOPUKH.
-OcHOBHBIE MOHATHSA
TeopHuu BEPOATHOCTEM. N
N - [loaroToBka k
Anrebpa coObITHil. .
Knaccuueckoe, KOHTPOILHOH
pabote u
reOMETPUUECKOE u somonsenme AKP
gi;izceiilz(;?;(;pomﬂomn 5 51 5 Ne7 «Cnyuaiinsie | [IpoBepka AKP Ne OIIK-3.1,
) COOBITHSY. 7. OIIK-3.2
AkcromaTuka TEOpuu }
BCPOATHOCTCH. CamocrosTensHoe
-Teopembl  cioxeHus u o
o u3ydeHne yueOHon
YMHOXKEHHS BEPOSITHOCTEH. [ —
VYcnoBHas BEPOSITHOCTb.
dopmyna MOJIHOM
BEpOSATHOCTH U  (opmyra
baiieca.
-Cxema beprymnmm,
IMpubnmxenus Jlamiaca u
13.2 CryyaiiHble 5 5121 5 Brinonnenne ITposepka UJI3 Ne | OIIK-3.1,
BEJIMYHUHEI. uHauBHAyansHOT 0| 7. TecTupoBanue. OIIK-3.2
-JluckpeTHbIe u JOMAIIHEeTO
HETIPEepPBIBHBIE  CITydalHbIC 3amanus WJI3Ne 7
BEJIMYMHBI. Psan «Cryuaiinble
pacnpeneneHus, (QYHKIUSL BEJINYUHBD»
pacpeneneHus u -
IUTOTHOCTD pacIpe/ie/iCHHUsI. CaMOCTOSITENBEHOE
-MaremaTtuyeckoe n3ydeHne yaeOHoH
OKHIAaHUE U TUCTIEPCHS, JUTEPaTypHL.
HavdaJIbHbIC U LICHTPAJIbHBIC -
MOMEHTBHI. CaMOCTOSITENBHOE
- Hopmanbubeiit  3akoH n3ydeHne yaeOHoH
pacnpeneneHus, JIUTEpPaTyphL.
TOKa3aTeNbHbII 3aKOH
pacnpeneneHus,
paBHOMEpHOE
pacnpenieNnieHne u Apyrue
pacnpeneneHusl.
- HepaBenctBo m Teopema
UYebObmméBa. LlenTpanbHas
npesieNibHasl Teopema.
- Mmuoromepnsie

CIyJaifHble BETMYUHBI.




13.3 DJeMEHTHI

MaTEeMaTUYECKOU
CTaTUCTUKHU

- OCHOBHEBIE TOHSTHS
MaTeMaTHYECKOU
CTaTUCTHKH, TCHEpaJbHas

COBOKYITHOCTb U BBIOOpKA.
[epBuynas 00paboTka
pe3yNbTaTOB HAOIIONEHUI
n  ux SMITUPUYECKUE
pacupenenenus. Ilomuron
U THUCTOTpaMMa.

- CrarucTuueckue OLEHKU
apaMeTpoB
pacnpeneneHus. ToueuHble
U UHTEpBAJIbHBIE OLCHKH.
JloBepuTenbHbIE
HUHTEPBAJIBI JUTSL
apaMeTpoB HOPMAJILHOTO
pacnpeneneHusl.

- Ilonsatne o KpuTEpHIX
MIPOBEPKH CTaTUCTUYECKHX
runote3. Kpuruueckas
0071aCTh, YPOBEHb
3HAYUMOCTH, MOIIHOCTB
KpUTEPHS. Kpurepuit
cormacust [lupcona s
TUIOTE3bl O HOPMAIbHOM
pacIpeieieHuN.
-OynknmonanpHast
3aBUCHMOCTB U Perpeccusl.
Kpussie perpeccun.
Br10opouHbIit
K03(OULUEHT KOPPETSLUH.
OmnpeneneHue mapaMeTpoB
JIMHEHHON perpeccun
METOJIOM HaWMEHBIINX

8/41

— Tunosoii pacuer
TPNe8
«O06paboTka
9KCIEPUMEHTAIbH
BIX JTAHHBIX).

3ammra TP Ne8:
YCTHBIH OIIpOC,
TECTUPOBAHHUE.

OIIK-3.1,
OIIK-3.2

Uroro no paznmeny

18

18/8U

18

Uroro 3a cemectp

36

36/141

34,1

3a0

Hroro mo aucumiinHe

108

144/58
141

206,5

9K3aMEH, 3a4eT C
OLICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHHI

Peanuszamusi KOMIIETEHTHOCTHOTO TMOJIXOJa MpelycMaTpUBaeT MHCIIOJIb30BaHUE B
y4eOHOM Ipolecce aKTUBHBIX W MHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHATUH B COUYETAHHM C
BHEAyJIUTOPHOI paboToi ¢ 1enbio GOPMUPOBAHUS M Pa3BUTHUS MPO(EeCcCHOHATBHBIX HABBIKOB
obyuatomuxcs. CormacHo 1. 34 Tlopsaka opraHu3aiuy ¥ OCYIIECTBICHHS JCATEIHLHOCTH IO
o0Opa3oBaTenbHBIM MporpaMmamM OakaliaBpuara BbIcHIero oopasoBanus (yTB. mpukazom MOuH
P® ot 05.04.2017 r. Ne 301), npu mpo-BeJCHUH Y4EOHBIX 3aHITHI 00ECIICYMBACTCS PA3BUTHUEC
y 00y4aroIuXcsi HaBHIKOB KOMAaHJIHOW pabOThl, MEXIUYHOCTHON KOMMYHUKAIIMH, TPUHSATHUS
pelIeHH, JUACPCKUX KadecTB, B TOM UHCIE C YYETOM pPETHOHAJIBHBIX OCOOEHHOCTEH
npodeccuoHaNbHOM ASITENFHOCTH BBITYCKHUKOB M MOTpeOHOCTEH paboToaarenei.

BriOupast Ty wim MHYI0 TEXHOJOTHIO paboThl ¢ 00y4YaroIUMUCs, HEOOX0AUMO UMETH B
BUJY, YTO HauOomblIero 3gpdexra oT ee MPUMEHEHUS MOKHO JOCTHYb, €CIH YUUTHIBATH LIETH
00pa3oBaHMs, HA peaM3alii0 KOTOPHIX JOJDKHA OBITh HampaBieHa M30HpaeMas TEXHOJOTHS,
coJiep;kaHue, KOTOpPOe MPEICTOUT MepeaaTh 00ydyaronMMcs C €€ MOMOIIBI0, a TaKKe YCIOBHS,
B KOTOPBIX OHA OYAET MCIIOJIb30BATHCA.

1. Tpaguuuonusie oOpa3oBaTelbHble TexHoJMOruu. OpraHuzaius o00pa3oBaTEIHLHOTO
mpouecca, IpeanojiaraeT MNpsSAMYK TPaHCIALMIO 3HAHUW OT MpenojaBaTelis K CTYACHTY
(MIpeuMyIeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UJUIIOCTPATUBHBIX METOJOB OOyuYeHHs).
VY4deOHas NesSTeIbHOCTh CTYJCHTa HOCHUT B TaKUX YCJIOBHSX, KaK MPaBUJIO, PEHPOIYKTHBHBIN
Xapakrep.

@opMbl yIeOHBIX 3aHATHHA:

- uHbOpMalLMOHHAs JIEKIHUS — T[OCJIEeJOBATeIbHOE W3JIOKEHHWE MaTepuana B
JUCLUILIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE IPEUMYILIECTBEHHO BepOaIbHBIMU CPEICTBAMH.

- IPAKTHYECKOE 3aHSTHE, MOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB 11O
MIPEIJIOKEHHOMY aJIrOpPUTMY.

2. Texuomoruu mnpoekTHoro oOydeHus. OOpa3oBaTeNbHBIN Mpolecc MOCTPOEH B
COOTBETCTBUHM C aJTOPUTMOM IIO3TAIHOIO pPEIIEHUS MPOOJIEMHOM 3ajaud WM BBITOJIHEHUS
yuyeObHoro 3amanus. [IpoekT mpeamonaraeT  COBMECTHYIO  y4ueOHO-IO3HaBaTEIbHYIO
NeSITeNIbHOCTh TPYIIBl CTY/IE€HTOB, HANPABICHHYIO Ha BbIPAOOTKY KOHLENIUH, YCTAaHOBJICHHE
nesned W 3anad, (GOpMYyJIUPOBKY OKHAAEMBIX pPE3yJbTaTOB, ONpEACNCHHE MPHUHLUIOB H
METOJIMK PEIleHUsI MOCTaBJICHHBIX 3aJ]1a4, IUIAHUPOBAHHUE XO-Za paboThl, MOUCK JOCTYNHBIX U
ONTUMAJIBHBIX PECYPCOB, MOATAMHYIO PEANN3ALUI0 TJIaHa PaOOThl, MPE3EHTALUI0 PEe3yIbTaTOB
paboTel, uX ocMbicieHue U peduekcuro. IIpumeHsiercs B OCHOBHOM sl Iepexoja
KOMIIETEHIIMM Ha YPOBEHb BJIaJICHHUS.

OCHOBHBIE TUIBI IPUMEHIEMbIX HaMH B 00pa30BaTeIbHON JEeSITEIbHOCTH MPOEKTOB:

HccnenoBaTenbCkuil MpPOEKT — CTpyKTypa npubimkeHa K (opMaTy HaydHOTO
UCCIEeIOBaHMs (J0Ka3aTeNbCTBO AKTYyaJIbHOCTH TEMbl, OINpPEJEIeHHEe HaydHOU MpoOIeMbl,
npeaMera U oObEKTa HCCIEeNOBaHMs, LeJed M 3a1ady, METOJ0B, MCTOYHHKOB, BBIIBI)KEHHE
TUTIOTE3bI, 0000IIEHNE PEe3ynbTaTOB, BBHIBOABI, 0003HAUYE€HHE HOBBIX TpoOiem). PesympraTom
ABIseTca yueOHast KapTa 1o MOJIYIIO Halleil o0pa3oBaTeIbHON MPOrpaMMBbl.

TBOpYECKHI MPOEKT, NPEANOJIAralolIMi B OTJIMYHME OT NPEABbIIYIIEro, KOHEYHBIN
MPOAYKT B CIEIYIOIMX BapHaHTaX — razera K MCTOPUUYECKH 3HAUMMOMY «MaTeMaTHYECKOMY»
coOpITHIO (Tpa3aHuK yncna «[lu» u T.1.); «mMaremMaTuyeckas» OTKpHITKa (CBOEro pojaa yyeOHas
KapTa, TOJBKO HeOpMaJIbHO, KpacouHO O(hOpMIIEHHAs; BUJCOPONIHK «Sl Haydy Bac pemars ...»
U T.IL.

NHpopMallMOHHBIM MPOEKT — y4eOHO-TO3HABATENbHAs JAEATENbHOCTh C  SIPKO
BBIPOKEHHOW HIBPUCTUYECKOM  HANpaBICHHOCTbIO (MOMCK, OTOOp M  cuUcTeMaTH3alus
uHpOpMAIUU O KaKOM-TO 00bEKTEe, 03HAKOMJICHHE YYaCTHHUKOB MPOEKTa ¢ 3TOW MH(pOpMaIuei,
ee aHajau3 U 0000IIeHNE 1, HAKOHEI], TPE3CHTAIIUS TI0 TTPAKTUIECKOMY TTPUIIOKEHHUIO).

4. upopMallnoOHHO-KOMMYHUKAITMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.



Opranusanuss  00pa3oBaTeNbHOTO  Mpolecca ¢ NPUMEHEHHEM  CHEHUATM3HPOBAHHBIX
MPOrPaMMHBIX Cpell M TEeXHHYECKHX CpeACTB paboThl ¢ uH(popmauueil (MHPOpManOHHAS
cpena yauepcurera MOOJIYC MOODLE).

6 YueOHO-MeTOAUYECKOE OOecrieyeHre CaMOCTOSATeIbHOI padoThl 00yYaomuXCs
[IpencraBieno B npuioxeHuu 1.

7 OueHoYHbIE CPeCTBA VISl POBEIeHUs NMPOMEKYTOUHOM aTTecTallul
[IpencraBneHsl B MPUIOKEHUHN 2.

8 VYueOHo-MeToaMUYecKOoe M HH(POPMALMOHHOE o0ecneyeHHe JTUCHUIIHHBI
a) OcHoBHas JMTepaTypa:

1. IlunaueB B. C. Bepicmias maremaruka: yueOHuk / B.C. IllunayeB. — Mockaa:
NH®PA-M, 2019. — 479 c. — (Beicmiee obpazoBanue). — WWW.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texkcr: JNEKTPOHHBIN. - URL:

https://new.znanium.com/catalog/product/990716. — Pexxum moctyma: Jjisi aBTOpHU3. MMOJIb30Ba-
TeNeH.

2. Maremaruka: y4e0. mocobue / FO.M. lanunos, JI.H. XKyp6enko, I'.A. Hukonona,
H.B. HukonoBa, C.H. Hypuesa ; nox pea. JI.LH. Xypbeuko, I''A. HuxkonoBoil. — Mockaa:
NH®PA-M, 2019. — 496 c¢. — (Bwicmiee obOpazoBanue: bakamaBpmar). - ISBN 978-5-16-
102130-9. - Tekcrt: anextponnsiid. - URL: https://new.znanium.com/catalog/product/989799.
— Pexxum no-cryma: ajis aBTOpPH3. MOJIb30BaTEIICH.

0) JonosHuTebHAA JUTEpaTypa:

1. Teopusi BEpOATHOCTEH M MaTeMaTHYECKas CTaTUCTHKA: YueOHoe mocobue /
buprokosa JI.I'., boopuk I'.1., Marsee B.U., - 2-¢ uzn. - Mocksa: HUL[ UH®PA-M, 2017. -
289 c. (Boic-mee oOpazoBanme: bakamaBpuar) ISBN 978-5-16-011793-5. -  Tekcrt:
anexTpoHHb. - URL: https://new.znanium.com/catalog/product/370899 .— Pexum mocryna:
JUISL aBTOPU3. NOJIb30BATE-JIEH.

2. Martematuka B mpumepax H 3agadax: yued. mocobue / O.M. [lertspesa, JI.H.
XKypbenko, I'.A. HuxonoBa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: TH®PA-M, 2019.
— 372 c. — (Bsicmiee oOpasoBanue: bakamnaspuar). - ISBN 978-5-16-102288-7 . — Tekcr:
anekTponnbii. — URL: https://new.znanium.com/catalog/product/989802 .— Pexwum moctyma:
JUIs aBTOPHU3. MOJIb-30BaTEIEH.

3. ®uxtenroinsi], I."M. OCHOBBI MaTeMaTHYECKOTO aHaIM3a: Y4eOHHMK: B 2 YacTiax [
I''M. ®uxtenronsu. — 11-e uza., crep. — Cankr-IlerepOypr: Jlansp, [6. r.]. — Yacte 1 —
2019. — 444 c. — ISBN 978-5-8114-0190-1. — Tekcrt : 3neKTpOHHBIH // DIeKTpOHHO-
oubnuoreunas cucrema «Jlaub» : [caiit]. — URL: https://e.lanbook.com/book/112051 . —
Pexxum noctyma: JUist aBTOpHU3. MOJIB30BATENEH.

4. ®uxtenronbl, [.M. OCHOBBI MaTeMaTHYECKOTO aHanu3a: y4eOHWMK: B 2 yactsax /
I''M. ®uxtenromsir. — 10-e usn., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yactp 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — Tekct: 31eKTpoHHBIH // DIeKTpOHHO-
oubnmoreunas cu-crema «Jlamp» : [caiit]. — URL: https://e.lanbook.com/book/115730 (mara
oopamenus: 06.10.2019). — Pexxum moctyna: uist aBTOPH3. TTOJIb30BATEINEH.

5. [llunaues B. C. 3agaynuk 1o BeICcHIeH MatemaTuke: y4ueb. mocobue / B.C. [Ilunaues.
— 10-e m3x., crepeotunt. — MockBa: UTHOPA-M, 2020. — 304 c. — (Bricmiee oOpa3oBanue).
- ISBN 978-5-16-101831-6. — Tekct: anektponnbiit. — URL: https://new.znanium.com/catalog/
product/1042456



http://www.dx.doi.org/10.12737/5394.%20-%20ISBN%20978-5-16-101787-6
http://www.dx.doi.org/10.12737/5394.%20-%20ISBN%20978-5-16-101787-6
https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://new.znanium.com/catalog/product/1042456
https://new.znanium.com/catalog/product/1042456

B) MeToanueckue yKa3aHus:

1. TopsueBa, H.A. Teopus (yHKIuH KOMIUIEKCHOTO MEPEMEHHOro: MeToauyecKkue
yKa3a-HUs U BapUaHThl MHAMBHUIYAIbHBIX 3aJlaHUN ISl CTYJEHTOB BCEX CIEHUaIbHOCTEH —
Marnu-roropck: 'OY BIIO «MI'TY um. I'.'11. HocoBay, 2011. — 28 c.

2. Masuenko E.I1. MccnenoBanue ¢yHkiui u nocrpoeHue rpaduxon. [Ipaktukym. —
Marnutoropck: I'OY BIIO «MI'TY um. I''1. Hocoay, 2011. — 20 c.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypceni:

https://magtu.informsystema.ru/uploader/fileUpload?
name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true 1. AxmanoBa 3. C.
Heonpenenenubiit MHTETpal: OT TEOPUH K MIPAKTUKE [ DIEKTPOHHBIN pecypc]|: yueOHOe mocobue
/ 3. C. AkmanoBa ; MI'TY. - Marauroropck: MI'TY, 2015. — 1 snek-tpon. onTt. auck (CD-
ROM). — URL.: https://magtu.informsystema.ru/uploader/fileUpload?
name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true . — MakpooOBEKT.

https://magtu.informsystema.ru/uploader/fileUpload?
name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true AHaIUTHYECKAsI
reomeTpus [Dekrporusblid pecype]: mpaktukym / T. I'. Kysuna, O. C. Auapocenko, T. B.
Moposora, O. B. Ilerpoa; MI'TY. — Maruaurtoropck, 2010. — 114 c. : wn., tabn. — URL:
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=dcatalogues/1/1138511/3342.pdf&view=true 4. bounapenko T. A.
HNHuTterpanbHOe ucUrcienne (YHKIIMU OJHOW MEepeMEHHOU [DIIeK-TpOHHBIM pecypc]| | ydeOHoe
nocobue / T. A. borunapenko ; MI'TY. - Marautoropck: MI'TY, 2017. - 1 351eKTpOH. OMT. TUCK
(CD-ROM). - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true . - MakpooObekt. - ISBN
978-5-59967-1001-0

name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true 5. ByssrueBa C.
B. MaremaTnka: mpeaeisl 1 HelPephIBHOCTh (DYHKUIMHU OJHOU MepeMeH-HO#. [IpakTukym
[DnexTponHsbIil pecypc]: yuebnoe mocodue / C. B. BynsraeBa; MI'TY. - Mar-HUTOropek:
MITY, 2017. - 1 ANEKTPOH. OTIT. JTUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/
1/1138500/3338.pdf&view=true - MakpooonekT. - ISBN 978-5-59967-1002-7.

IIporpamMmMHoe oGecrieyenne

HaumenoBanue [10 Ne norosopa Cpok JeiicTBUS JTUIICH3UN
MS Windows 7

Professional (st J1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

MS Office 2007

Professional Ne 135 or 17.09.2007 OeccpodHo

7Zip CBOOOJIHO  PACIPOCTPAHIEMOE 0eCcCpovHO

Adobe Reader CBOOOJHO  pacmpoCTpaHsAEMOe OeccpodHo
MAXIMA CBOOOJIHO  PACIPOCTPAHIEMOE 0eccpouHO

FAR Manager CBOOOJHO  pacmpocCTpaHseMoe 6eccpouHo

IIpodeccuonanbubie 6a3b1 TaHHBIX M HHGOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
Hazpanue xypca Ccpuika
Wudopmannonnas cucrema - EquHoe okHO mocTymna .
(bopman 8 AOCTYIA YRL: http://window.edu.ru/
K MH(POPMAIIMOHHBIM pecypcam
ITouckoBas cucrema Axagemus Google (Google

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

Scholar)
HamumonansHast nH(}OpMaAITMOHHO-aHATTUTUYECKAS URL:
cucrema —  Poccuiickuii  MHIEKC  HAay4HOTO .

wrupoanus (PHHL]) https://elibrary.ru/project_risc.asp

9 MartepuajibHO-TEXHHYECKO€e ofecrneyeHne JTUCHUIIMHBI (MOTYJIs1)

MaTCpI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCHHUIIIIMHBI BKJIIHOYACT:


http://window.edu.ru/

Y4eOHble ayquTOpPUM IS TPOBEACHHUS 3aHATUH JeKiuoHHoro Ttumna: Jlocka,
MYJIbTUMEIMIHbBIE CPEICTBA XPAaHEHHUs, IEpeaaydl U MPeCTaBICHUs UH()OPMAIIHH.

Y4eOHble ayaUTOpPUM [ MNPOBEACHUS NPAKTHUUECKUX 3aHATUN, TPYINIOBBIX U
MHJUBUAYAIBHBIX KOHCYJIBTALlMM, TEKYIIET0 KOHTPOJIS M NMPOMEKYTOUHOM arrecranuu: Jlocka,
MYJIbTUMEAUNHBIA TPOCKTOP, SKPAH.

Kommiekc mertogudeckux pa3paboToK (pa3aTOYHOrO Marepuaja U METOAMYECKUX
yKa3aHWH) HW\IIM KOMIUIGKC TECTOBBIX 3aJaHUil i1 TOATOTOBKA M IPOBEICHUS
MIPOMEKYTOUHBIX U PYOEIKHBIX KOHTPOJIEH.

[Tomemenust aasi caMoOCTOATENbHOM paboThl ydamuxcs: [lepcoHanbHbie KOMIBIOTEPHI C
naketoM MSOffice, BbixoqoM B VIHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO HWH(OPMAIIMOHHO-
00pa3oBaTeNbHyI0 Cpe/ly YHUBEPCUTETA.

[Tomemenue i  XpaHeHUs W NPOPMIAKTUYECKOTO OOCIY)KMBAaHUS  y4eOHOTO
obopynoBanusi: lllkadel 11 XpaHeHHs Yy4eOHO-METOAMYECKON JOKyMEHTAIMH, Y4eOHOTro
000pyI0BaHUS U y4eOHO-HATIISAHBIX TOCOOHIA.



IIpuaoxenne 1

YuyeOHO-MeTOANYECKOE 00ecTieYeHrne CAMOCTOSITeIbHOIH padoThl 00y4yaromuxcst
Ilo JUCIUIIIINHEC «Marematuka» NMpEAYCMOTPEHA ayAUTOpPHAaA U BHEAYAUTOPHAA CaMOCTOATEIbHAA

paboTa 00yJaroImuxcs.
AyauTopHasi caMOCTOsITeNbHAS Pad0Ta CTYICHTOB TPE/IIOJIaracT PelCHNEe KOHTPOJIbHBIX 33134 Ha
MPAKTUICCKUX 3aHATHSX.
Ilpumepnivie ayoumopnuvie konmpoavHsie pavomul (AKP):
AKP Nel «Ananumuueckas zeomempus
1. a=(21-3), b=(-40;2), c =(1:1;-2). Haiizure:
a) ITMHY BEKTOpa a , Er0 HAIPABJISIOIIAE KOCUHYCHI, OPT BEKTOpa a ;
&) a-b,
5 axb.
1 abe.
2. a-= (],'4;—3), b= (3;—2;5), c= (3;—4; 2). Haiinure miomanp nmapamieisorpamma, moCTpOSHHOTO
Ha BEKTOpax a+2buc-3b , M JUTUHBI €r0 CTOPOH.
3. IIpoBepswTe, SIBISIOTCS JTU BEKTOPHI a= (1;1;3), b= (3;0;—2), c= (— 1;1;3) KOMILIAHAPHBIMH.
4.  ansl koopauHathl BepuH A(3;0); B(-5;6); C(-4;1) Tpeyronsuuka. Hatinure:

1) nuny croponsl AB;
2) ypaBHEHHE BBICOTHI, IPOBEIEHHO Yepe3 BepmuHy C.

5. Jla"bl KOOpAWHATH BepIINH upamuasl A; A, Az A, . Haiitu:

1) ypaBHenue mpsimoit A4,
2) ypaBHeHHe miaockoctu Aq A, As;
3) AnuHY BBICOTHI, OITYIIEHHON M3 BEepIINHBI A, Ha rpanp A; A, Az.

6. IlpuBectn ypaHerue KpuBoii X° — 2X +3y? +12y —5=0 Kk KaHOHMYECKOMY BH/y H IIOCTPOUTS CC.

AKP Ne2 «lIpeoen ¢pynkuyuu. Henpepovienocmo pynkyuuy

Brruucinuts npeacIbI:

3 2
L Iirnx -|2-3X +2X 5 lim (x 721(x 23)(x 4)

x>2 X —X—-6 x> BX" =X +11

3 2
3. lim > X 4. lim 9%

xoul 2x° -1 2x+1 x>0 X
i-¢—7

5. Iirr(1(1—4x)3X 6. Iirrg xctg 5x

7. UccnenoBaTh Ha HEMPEPHIBHOCTH (DYHKIIHMIO.

f(X):{X—3emu X <0
5 ecmu x>0

AKP Ne3 «llpou3eoonas pynkuuu 00noii nepemennoiy
1. Haiigure nepByto Mpou3BOIHYI0 OT (DYHKIIMIA:

2
2) X =+/1-25t7, 6) y:X-C033X, B) y:w—5'|092x+3
y =arccos 5t + 7, X rax+d

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



2. CocTaBbTe ypaBHeHus KacatensHoit k kpusoit XY =4 B rouxe X, =1.

3. Beruncnure npubnmkeHso y =V x> +8 npu X = 1,09

. cosd4x—1
4. Beluucnure npeaen no npasuity Jlonurans lim

x—0 ( 4x 2
e —1)
AKP Ne4 «Heonpeodenennulii unmezpain

. HailiTu HeomnpenenénHbple HHTErpaIbl:

. 5x-2
dx, 6) |sin(3x+1)dx, —— dx,
)-[ ( ) B)v"x2+4x+5

X2 +5X — /X +2
a)J-

X2

3x—4 . . 8x —15 Jx -2
—_—dXx, xsin(2x)dx, sin?(2x)dx, ——— dx, ———dX.
) [t [xsin(@aux. o) [sin® 20k, 0 [omorm i, ) [

AKP Ne§ «/Tughpepenyuanvnvie ypasnenusn 1 nopaoka»

1. HaiiTu oOuuit mHTErpast wim odriee pemeHue JudGpepeHIIMabHOr0 YpaBHEHUS TIEPBOTO MOpsiKa (B mpumepe
0) pemruTsh 3anady Kommn):

a) 20xdx —3ydy = 3x*ydy —5xy’dx,
){y' — yCOS X =Sin 2x
y(0)=-1
AKP Ne6 «Hucnoevie padvr»

3n
> n >, 3n-2
1. Hccrnemosath psia Ha CXOMUMOCTH a) Z( ) ; 0) Z .

~\2n+1 ~nd+9
0 (_1) n 52n—1
2. Hccnenosath psji Ha aOCOIIOTHYIO M YCIIOBHYHO CXOJUMOCTh Z— .
= (h+1)!
) (_1) n+l
3. Berucauts cymmy psina ¢ touHoctsio 0,01 23—3 .
n=1 n

AKP Ne7 «Cnyuaiinsie coovimusny

1. B ypue 12 mapos. Cpeau 3tux mapoB 3 Oenbix u 9 depHbix. KakoBa BepOSITHOCT TOTO, YTO Hayjady
BBIHYTBIN MIAp OKAXKETCS OeNbIM?

2. B pammoctyauu Tpu MukpodoHa. s KaxI0ro U3 MmepBbIX IBYX MHKPO(POHOB BEPOATHOCTH TOTO, YTO OH
BKJIIOYEH B JIaHHBIA MOMEHT, paBHa 0,45, a mis tperbero — 0,9. Hailtu BepoATHOCTH TOrO, YTO B JAHHBIM
MOMEHT BKITFOYEHBI 2 MUKpOdOHa.

3. B mpogaxe umerorcst Genble 1 KOPUYHEBBIE SIIa B COOTHOMIEHHH 2:3, TIpudeM Npou3BOACTBO 60% Oernbix u
71% KOpHUYHEBBIX UL AATUPYETCS JHEM, IIPEIMIECTBYIOIINM JHIO TPOAAXKH, @ OCTAIBHBIE SIiIa TaTUPYIOTCA
Oornee paHHuMH umcinamu. [lokymarens 3aka3pIBaeT siflia, JATHPyEeMble IHEM, IMPEANIECTBYIOUINM IHIO
MPOAaXH, HE3aBUCUMO OT X LBeTa. KakoBa BEpOSTHOCTB TOTO, UYTO €My NPOJAAYT PELIETKY OCJIbIX sIULl?

4. Tenedonnast ceth yupexuenus obciayxkuBaer 200 aboHEHTOB. BeposSTHOCTH TOrO, YTO B TEYEHHE MHHYTHI
BHYTPHU 3TOH CETH KTO-TO KOMY-TO II03BOHMT, paBHa 0,7. KakoBa BeposSTHOCTb TOI0, YTO B T€YCHUE MUHYTHI
Oyzer 5 3BoHKOB? KakoBa BEpOSITHOCTH TOrO, YTO B Te€UEHHE MHUHYTHI OyneT He Oonee 5 3BoHKOB? HaiiTu
HauBEPOSATHEHIIEE YNCIIO 3BOHKOB B TE€YEHNE MUHYTHI.

IIpuMepHble HHAUBHUAYAJLHBbIE ToMamHue 3aganus (U/13) u Tunosslie pacuersl (TP):

TPNel «Mampuuywt. Onpeoenumenu. Cucmemul AUHEHHBIX A/12e0PAUYECKUX YPAGHEHUID)



Ilpaxkmuueckue 3adauu:

1. Pemmts matpuunoe ypaBHenue X+3(A-B)=4C, rue

ol el o))

-1 56 7 > 3 -1 4)\(2
2. Bemonauts geiicteus | 3 4 2 1 z +5 2 33|
0 7 8 2 1 1 -2 3)(4
1 2 3
3. Bemuuciuts onpenenutens 2 0 4
5 6 7
1 1 2
4. Haiitu o6patayo Matpury A", ecrnt A=|2 -1 2
4 1 4

5. Pemmth cucTeMbl THHEHHBIX anreOpandeckux ypaBHeHUH o ¢popmynam Kpamepa, MaTpuaHbIM
MeToA0M, MeTonoM ["aycca:

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

6. Pemmtb cuctemy meronom ["aycca
X, +X, +3X; —2X, +3X; =1
2X, +2X, +4X; =X, +3X; =2
3%, +3X, +5X; —2X, +3X; =1
2X, +2X, +8X; —3X, +9X; =2
2X, +X, +X; =0
7. Pemiuth cucteMy OJHOPOIHBIX YPABHEHUI S5X, =X, =X, =0

X; —3X, =3%X, =0

Teopemuttecxue eonpocwsl:

1.Jaiire onpenenenue marpuibl. Kak onpeaenuTs pazmep MaTpuiibl, 31eMeHT MaTpulsl? [Ipusennre
MIPUMEPBHI.

2. YacTHbie BUIBI MATPHII (MX HA3BaHUS, TIPUMEDHI).
3. JIuHeliHbIC OTIepaIliy HAJl MATPUIIAMH: CIIO’KEHUE W BEIYUTAHUE MATPHI], yMHOKSHHE MATPHIIBI HAa YHCIIO.

4. Henuuelinble onepanyy HaJ MaTpULaMH: YMHOXEHHE MaTpHLL, IpaBuiio, npumep. Beeraa mu
orpejesieHa onepalusi YMHOXKEHUSI MaTpull?, YKaKUTE UCKITIOUEHHUS, TPUBEINUTE PUMEPBI.

6. UTo Ha3bIBAaETCS ONpPENENUTENEM 2-TO U 3-TO NOpsAKa, IPUBEAUTE IPUMEPHI

7. KakoBbI OCHOBHBIE CBOMCTBA OMpeeIUTENeH?

8. Kakue criocoObl BEIUMCIICHHSI OTIPEICTUTENEH POU3BOILHOTO NOpsiika Bel 3HaeTe?

9. CucremaTu3upyiTe Bce Ciiydau, B KOTOPbIX ONPEAEIUTENb PABEH HYIIO.

10. Yro Ha3pIBaE€TCSI MUHOPOM 3JIEMEHTA MAaTPHUIIBI, €70 AIre0pandecKuM JOTOIHEHHEM ?

11. Kaxkas maTpuia Ha3pIBaeTCsl 0OpaTHOM sl TaHHOW MaTpullkl A? Beskast mu matpuiia uMeet o0paTHyro?
12. Kak naiiti o6paTHyto MaTpuily? Kak npoBepuTh, 4T0 OHa HaiijieHa BepHO?

13. Kakue Bupl cUCTEM JIMHEHHBIX ypaBHeHUH Bbl 3HaeTe? (UTo 3HAUUT OJHOPOHAS, HEOTHOPOAHAS
crcTeMa; Kakhe CUCTEMbl COBMECTHbIE, HECOBMECTHBIE; OIPE/Ie/ICHHbIE, HEONpeAeIeHHbIE?)

14. ChopmynupyiiTe HEOOX0IUMOE U JOocTaTOYHOE yciaoBue coBmecTHOCTH CJIAY.



15. Ilpu xakom ycinoBuu CJIAY nmeeT eTMHCTBEHHOE pelieHre?

16. Kak onpenenuth, 4TO cUcTeMa HECOBMeCTHA?

17. Onnopoansie CJIAY MoryT ObITh HecoBMecTHBIMU? [Touemy?

18. IIpu kakom ycnoBuu ogHopoanas CJIAY umMeet TONbKO HyJIeBOe pelieHue?

19. Yto BeI moxere ckazaTh 0 KonudecTBe pemieHuit onaopoaHoit CJIAY, ecnu onpenenutens MaTpHUILhI
3TOM CHCTEMBI PaBeH HYI0?

20. 3anmummurte Gopmyisel Kpamepa. KakoBbl yclioBus UX MPUMEHEHHUS.

21. Kakue cucteMbl MOXKHO peliaTh MAaTPHYHBIM METOI0OM? 3alUIITUTE COOTBETCTBYIONTYIO (hOPMYITY.

22. B uem 3axmrouaetcst cynHOCcTh MeToia ["aycca?
H/[3 Nel «Bekmopuas anzeopa»
1. TocTpoiiTe HA MIOCKOCTH BEKTOPHI @ = (4,-1), b= (-25), c= (L2). Haiiure ux nuneiinyro
KoMOuHaIMIO 23+ b +3C a) TeOMETPUYIECKH, 0) aHATUTHICCKH.
2. a=(21-3), b=(-4,0;2), c = (1;—2). Haiizure:
a) JUIMHY BEKTOpa a, ero HaIpPaBJIAIOIINE KOCUHYCBI, OPT BEKTOpa a;
5 a-b, ac, bc, (a+2c)(3a-5b).
p axb, axc, bxc, (a+2c)x(3a-sb)

r)abc,
3. a= (1;4;—3), b= (3;—2;5), c= (3;—4; 2). Haiinure nnomaae napamienorpamma, HOCTPOEHHOTO
Ha BEKTOpax a+2bmc—3b , U JJTMHBI €r0 CTOPOH.
4. TlpoBepbTe, SIBISAIOTCS JIU BEKTOPHI a = (L'l;3), b= (3;0;—2), c= (— 1;1;3) KOMILTAHAPHBIMH.
5. JlaHbl KOOPJIUHATHI BEPUIMH MUpaMuabl AAAA, !
A (l, 3 6), A (2; 2;1) . A (—1; 0;1) . A (—4; 6;—3) . Haiitu:
1) nnmuny pebpa AA, ;
2) yron mexxny peopamu AA, 1 AA,;
3) yron mexxay pebpom AA, urpanbio AAA;;

4) momane rpann AAA;;
5) 00beM MUpaMHUIBL.

HJ[3 Ne2 «Kpuevie emopozo nopsaoxka»
1. OmnpeaenuTh THIT ¥ IOCTPOUTH JIMHUIO. HaliTh, €ciiu ecTh, BEepIINHBI, POKYCHI, aCHMIITOTHI:
a) X —9y® +2x+18y+73=0;
6) 2x* +3y% —4x+6y—-7=0;
B) y° —4x—2y—-3=0.
HJ[3 Ne3 «Komnnekcuoie uucna

2i

1. BBINOAHUTE AEHCTBUSL, IPEACTABUTH PE3YIbTAT B anreOpandeckoii popme (3—2i)(4i—1) + >
=1

2. W300pas3uth Ha KOMIUIGKCHOH IUIOCKOCTH W IPEJCTABHTh B TPUTOHOMETPHYECKOH M ITOKA3aTeIbHON
dopmax unena: 2, =—i; z, =1-1; z; =-1+ J3i.
10.
3. Borunciuts a) (Z,); 0) BCe 3HAYCHUS KOPHS 3/ Z; .

4. Pemmrs ypauenus a) 2> —4z+8=0 6) Xx—y+ixy =i, X,y €R.

5. HOCTpOI/ITB Ha KOMIUIEKCHOM IUIOCKOCTH MHOECTBO TOYCK, YHOBJICTBOPAIOINNX COOTHOUICHUIO

z-2i|<2

HJ[3 Ne4 «Beeoenue ¢ ananu3s. Ilpeoen. Henpepovienocmauy



1. Haiity mpenernsl GpyHKITHIA:
o234+ x%2+45 . x*-3x—-2 .. x+1-2 .. 1-cos4x
|Im3—; im — o lim . lim :
x>0 3x° —x4+1 x>-1 X —xX—2 x—3 /X_2_1 x—0 2X'th
—1\f L In(1+2
lim x- (VX2 +1-X): |im@X ﬂ lim(1-4x)>"; lim InL+2%).
X+ X—>

X—>+00 X—>0 x>0 @ 3x _ 1

2. HccrenoBars Ha HENIPEPHIBHOCTH, HAWTH TOUKH Pa3pbiBa, CACIIATH YEPTEXK:
X+4, x<-1,
y=4%%; y=1x*+2, -1<x<1,
2%, x>1.

HJ[3 Ne§ «llpou3eoonan hynkyuu 00Hoii nepemenHoi»
Haxootcoenue npou3eoonoii

1. Haiiti npousBoHbie 1 AuddepeHHabl MepBoro mopsaKa
7COS X

T Bx 41
2) y=(2+5x)" —3cos7x,

1)

3) y:g—4x-arcsinx,

4) y=(cosx)%.

2. Hatiti npousBoHy 0 (QYHKIIUH, 33 JaHHOW HESIBHO e’ —bxe* — 2xy +11=0.
y y x=3cost -5,
3.Haiitn nponsBoaHyt0 QYHKIWH, 33JaAHHOW TapaMeTpUIeCKU
3
y=4t" +5.
4. Haiiti mpon3BOIHBIE IEPBOTO MOpsiAKa (YyHKIIUU y= x*e?*.
Ilpou3eoonasn evicuiux nopaokos. Ilpunosicenusn npouseoonoi
d? x=3t-t°,
1. Haiinure Y 3/ GyHKIWiL: a) 0) y= 5
dx dx y =3t 2

. 2 .
2. a) HanmmuTe ypaBHeHue KacaTelbHOMH K napabone ) = X~ — 4X + 2 B TouKe ¢ abermccoit X, = 0.
[octpoiite Tpaduk 1 KacaTeabHYIO.

6) Hanummre ypaBHEHHE KacaTenbHOI K KpuBoit X + Y —4X+ 2y —164 = 0 B ee Touke ¢ koopauHaTamu (7;
11). IlocTpoiiTe KpUBYIO U €€ KacaTeJbHYIO.

3. Haiinure HanboJiblliee 1 HAMMEHbIIIEE 3HaYCHHS (DYHKIIUK HA 3aJaHHOM OTPE3Ke

f(x)=2x>—-6x?-18x+7 xel[-2;2].

4. Beruucaure peacibl, UCIIOJB3Ys IPaBUIIO Jlommrans:

2x° —8x* +13x-10

a) lim—; 5
x=2 X —2X°+3X—-6
6) lim x-In(eX —1).
X—+0
5. 3aBHUCHMOCTE IIyTH OT BPEMEHH TP MPSIMOIUHEHHOM IBKEHUN TOUKH 3a/1a€TCS YPaBHCHUEM
S= §t3 +2t? — 3.,rme S — myTh BM, a I — BpeMs B ¢. BEIUHCIHTE €€ CKOPOCTh M YCKOPEHUE B MOMEHT

Bpemenn t =4cC.

TPNe2 «Hccnedosanue hynkuuii u nocmpoetue 2pagpurkos)



Ilpaxkmuueckue 3adauu:
1. TIlocrpoiire rpadux GyHKIMHI C HOMOIBIO IPOM3BOIHON IEPBOTro MOpsAAKa y =—x> —3x* +9x +11.
2. Haiimute NpOMEKXYTKHU BBITYKIOCTH, BOTHYTOCTH U TOUKH Tepernda GyHkimun y=2x —3/x° .

3

3. HaiiguTe acMMNTOTHI M IIOCTPOMTE CXeMATHYHO TPaduK QYHKIMH y = W .
X+1

x2—3x+3.

4. TlpoBeauTe MOJHOE UCCIICOBaHUE (PYHKIIMU U MIOCTPOUTE Trpaduk y=
x-1

5. IlpoBeawte moiHOE UCCIeAOBaHNE (PYHKIIUU U TIOCTPOUTE Tpaduk
In x

X
Teopemuueckue onpocwi:
Omnpenenenne GyHKINUN, HEYOBIBAIOIIEH (HEBO3pACTAIOIIEH ) HA IPOMEXKYTKE.
Chopmynupytite HEOOXOIUMBIE U TOCTATOYHBIE YCIOBHSI BO3PACTAHUS U YOBIBaHUS (DyHKIIHH.
Omnpenenenne MUHAMYyMa 1 MaKCUMyMa (DYHKIIHH.

ChopmynupyiiTe HEOOXOIUMBIC U JTOCTATOYHBIC YCIOBHS CYIIIECTBOBAHMS SKCTPEMyMa.

Omnpenenenne BHITYKIION (BOTHYTOH) (pyHKIIMU Ha WHTEpBaje, TOUYKU Tepernoa.

o o~ w b e

ChopmynupyiiTe IOCTaTOUHBIE YCIOBUSI BBIMYKJIOCTH (BOTHYTOCTH) Tpaduka (QyHKIHMH, AOCTaTOYHOE
YCJIOBUE CYIIECTBOBAaHUE TOUEK Mepernoa.

~

Onpenenenne aCUMITOTH Tpaduka QyHKITUN

8. Haxoxnenue BEPTUKAJIBHBIX, HAKJIOHHBIX, TOPU30HTAJIBHBIX aCUMIITOT.

HJ[3 Vo6 «Heonpedenennwlii unmezpany

1. Haiitu HeonpeaeaeHHbIE HHTErpabl

3
L 1o’ 2.| 21 i
3Jx 5 3+X° 2Jx*-3

X
C1] R — 4'ICtg-3+_6dx
——""T2x sin? x
Sln[S_]—J
, 2x-1
5.J'x(3x +1) dx 6'jm

7. J'\/l—exexdx 8. j4x—+3dx,

(x—2)°
9. Ixe‘sdx, 10. j%
X(X° +1)
dx dx
11. , 12. _—,
I\/;+3x+2‘{/; J.cosxsm?’x

13. j dx

(X+DVx* +2x-1.

TPNe3 «Onpeoenennvliit uHmezpaiy,
Ilpakmuueckue 3a0anus:

1. Brruncnuts OIMPCACIICHHBIC MHTCTPAJIbI



2 V4
1 .
1) j(xz +—)dx. 2) Iln sin xdx
1 X 2
2. Bpraucauts miomaas GUrypsl, OrpaHHYCHHON JIMHUSMU
1) 3x—y=4, y* =6x
2) r=cos2ep, 0£§0S%
x =2cost,
3) { . y=3(y=3).
y =6sint;

3. BbUMCINTH JUIMHY TyTU KPUBOM, 3aTAHHON ypaBHEHUEM

1) y=Inx, J3<x<A15.

2) p:3e3"’/4, —-n/25p<x/2
3) x=e'(cost +sint), T/2<t<T.
x =e'(cost —sint),

4. Bpruucauth 00beM TejIa, 00pa30BaHHOIO BpalleHueM BOKPYT ocu Oy (GUTyphl, OrpaHUYCHHON rpadukamu
a2 2
yHEIii X=3-Y S X=Yy +1
Teopemuueckue eonpochwi:

1. [laiite ompenenenue onpeaeIcHHOrO HHTErpalia U yKaXXUTE ero TeOMETPUICCKUI B MEXaHMYECKHIA CMBICIT.

b
2. Ilycts fa f()dx =0, f(x)# 0. Kak 3T0 HCTONKOBATh F€OMETPUIECKH?

3. 3amumute hopMysty TSl BRIYUCICHHS TUIOMIAIN KPUBOJIMHEHHOM Tpanenyu s ocu Ox u 11 ocu Oy.
4. Kax mamenurtcs sta popmyina, ecnu ¢urypa Oyaer orpaHndeHa CBEpXy U CHU3Y — rpadukamu QyHKITHi
y=f1 (x) u y=fy(x),ano6okam — npsiMbIMH X = @, X = D.

5. 3amummte GopMymy A BEIYMCIECHUS IUIOMAAN KPUBOJIUHEWHOTO CEKTOPa, OTPAHUYEHHOTO KPUBOM, 3a1aHHON
B ITOJISIPHOM CUCTEME KOOPAUHAT.

6. 3ammmmre popMyIty JUIs BEIYMCICHUS JUIHHBI yTH KPHBOMW, 3aJaHHON YpaBHEHHEM:
a) B JEKApTOBOH CHCTEME KOOP/HMHAT;
b) B monspHoOi cucreme;
C) eciu KpHBas 33/1aHa MapaMeTPUIECKH.

7. 3anumute GopMyIly Ui BEIYUCICHNS 00beMa Tesa BpamieHust BoKpyr ocu Ox (OVY).

TP Ned « DynKuuu HeCcKOIbKUX NEPEMEHHBIX)
In(1-x> - y?)
1-\y

2. HaiiTn 3HaueHUs 4aCTHBIX MTPOM3BOAHBIX (DYHKIMI B 3a1aHHON TOYKE:

A)z= x% (1;1) B) Z :In(\/;+\/§) (11).

o°u ,
3. Haiitu W eci U = Xy +SIN(X+Y).
X

1. Haiitu obnacte onpeneneHust yHKuuun Z =

4. BBIYHCITUTD TPUOITHKEHHO \/5 %2 12,032,
5. Haiitn skctpeMyMsl QyHKIan Z = X° + 2y —4X —6y + 2.

Inx In
6. Haiiti mpou3BogHyI0 GyHKIUH Z = —— — ny B HampasieHu! BekTopa (1;1).
X

7. Haifti sKcTpeMaibHoe 3HaucHne QyHKIHH Z = 2X + Y — Y — X° npn yenosun X+ 2y =1.

8. Haiitn manbombiiee 3HaueHUE (QYHKIUA:



x>0 X+2y<1
A) Z=X-2y+5 y>0 B)z:ln(x2+y2) x>0
X+Yy<1l, y >0.
TPNe5 «HUumezpan no gpuzype»

2

2 y
1. BBIYHCIAUTD OBTOPHBINA HHTETPa Idy J. (2X + y)dx :
200

2
4 3

1

3

2. I3MeHnTh OPSIIOK HHTETPUPOBAHNUS B IBOWHOM WHTETpaJIe: J. dy I f
1 1

y

2
. X
3. BerauciauTh 1BOWHOMN MHTETpa H — dxdy , rae D — 06nacTh, orpaHMYeHHAs TMHUAMHE

1
y=—,Yy=XX=4.
X
4. BBIYMCIUTS IUIOIIAb (PUTYpBI, OTPaHHYCHHON OKpYX)HOCTIMHA I =1, T = 2C0S @ (BHE OKPYKHOCTH
r=1)
5. Beruncnutp miioniaas GUrypel, OrpaHUueHHON JTHHUSMEA Y = % u X+y-7=0.

6. HaiiTu cTaTrueckie MOMEHTBI OTHOCHTEIBHO KOOPIMHATHBIX OCEH TUTACTUHKY, OTpaHHYEeHHON apaboioi
2 . o o
y=X (y 2> O), OpsAMoil Xx=9, eclii IJIIOTHOCTh paclpeaesiCHUs] MacChl B KaXKI0M TOUKE paBHA OpJUHATE 3TOH

TOYKH.

7. Haiigute MOMEHTBI HHEpIHU | " | y |0 OJHOPOJHOM TUIACTUHKH (5 = l), OrPaHUYECHHOUN OCSIMU KOOPAMHAT U

npsimoit Yy =2—0,5X.

TPNe6 «/Iugpgpepenuuanvrsle ypasHeHus 8biciiux HOpAOKoi»
1. Hatitu obmiee pemenue nudGepeHInaIbHOTO YPaBHEHHMS:
1) y"xInx=y",2) A+x?)y" +2xy’ =12x>.
y" =2sin® ycosy
T, :
y(1)=5, y'@m=1
3. Haiitu obmiee perrenue auddepeHnnansHoro ypaBHeHus (B puMepe 1) pemuTs 3anauy Komm):

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

2. Haittu pemenwne 3agauu Korm:

yNI _4y/r +5yl — 6X2 + 2X _5 , 4) yru + 2yu _3yl — (8X+ 6)eX ’

3)

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

7 y"+y=1/sinx

y(r!12)=1,y(x12)=nl2"

4. Pemute cuctemy J1Y nepBoro nopsaka AByMsi Cioco0aMu - TIOJICTAHOBKY U METOAOM Jiiepa
y'=2x-5y+¢'
X'=y—-6x+e®

TPNe7 «Hucnosvie paovl, pyHKyuonaivHwle paovly

1

1. Jloka3aTh CXOAUMOCTb U HAUTH CYMMY psJia 2—2
n-+n



2.HccrenoBaTh Ha CXOAMMOCTD PSIIBL:

VR o T 2 o 2

=1 1

> L
- (3Bn+1)/In(n+5)

3. UccrnenoBats psjiel Ha aOCOMOTHYIO U YCIIOBHYIO CXOAHMOCTD:

)Zsmnf i 1" Z( -)"@2n+1)

U &nin(n+l) T T4 3n+2

&
74" (2n +1)

4. Haiitu cymmy psana Z ¢ TogHocThio 10 0.001.

5. Haiiti 001aCTh CXOAMMOCTH CTEIICHHOT'O psifia:

2n+1

=D"2"(x+1)" 4" (x=3)* 2 (-D)"(x+2)
nzll 3n+2 -0) Z J2n+1 »B) nzzll n?

6. Paznoxuts pynkiuio B pan Teiinopa mo creneHsm X :

a) (3+e7)%,6)7/(12+ x—X)*, B) In(1—x — 20x?).

7. Beruucnuth uHTErpai ¢ TouHocthio 10 0.001:

0.2
6) [sin(25x")dx.
0

0.5 dX
a) [——
ey

8. Haiitu npubnmkénno pemenve 3axaun Komm B Bue orpeska psija Teinopa mo cremeHsM X ¢ 9eThIpbMs
yrr::XZ +_y2
HEHYJEBBIMU KO3 PUIIMESHTaAMHU: . .
y(0)=0,y'(0)=1
9. Paznoxkuth B psii Dypbe QYHKIHUIO, IEPUOIUYECKYIO C IEPUOJIOM 27T , 3a/IaHHYIO0 Ha oTpeske [—7z, 7]
X+, —-7<Xx<0

7, 0<x<r&g

popmymnoii f(X) = {
TPNe8 « @ynKkuyuu KOMnieKCHO20 nepemennozo»

1. W300pa3uth 00jacTh, 3aJaHHYI0 HEpaBEeHCTBaAMH. [paHUIBl, NPUHAICKAIINE O00JACTH, H300Pa3UTh
CIUIOLIHOM JIMHUEH, HE NPUHAIJIEKAIINE — IYHKTUPHBIMU.

z-1>1
{p+ﬂzl
2. C rounocteio 10 0,001 naiity 1eicTBUTENBHYIO U MHUMYIO YaCTH JaHHBIX BEJIMYHH:
a) g2t

6) ch(2—i):
6) Arcctg(2i);



"
2) 2.

HccnenoBath GyHKIMIO W= SIN2Z Ha aHAJIUTHYHOCTH. B cllyyae aHATUTHYHOCTH HANTH €€ IPOU3BOHYIO.
4. BoccraHoBUTh aHanuTHyeckyto ¢yakimio f(Z)mo wu3BectHoit meiictButensHoit wactn Re f(z)umu

w

munmoit Im f (z)u 3navennro f(z;).
Ref(z)=x"-y*+3x+y; f(0)=i.
5. Bbruucauts uHTErpai ot GyHKIMU KOMIUIEKCHOTO [IEPEMEHHOTO M0 JAHHON KPUBOM.
Iz-lmzzdz, L:|z=1, —n<argz<O0.
L

6. Beruucnute uwHTerpan. Bocmonb3oBathes Teopemoit Kommu wim uHTEerpanbHbIMU (opmynamu  Komru.
Hamnpasnenue BOoab KOHTYpa, IPOTUB YaCOBOM CTPEJIKH.

z°dz
,2-20

\Z\

H/[3 Ne7 «Cnyuaiinvle 6enuuuHbl U 3AKOHBL UX PACRPEOEICHUA)

1. 3anan P4l pacmpenesieHus] AUCKPETHOM CIy4yalHOW BEJIMYMHBI X.

X |1 2 3 4 5 6
P 003015 ]020 |035 |015 |?
ITocTpouTs MHOTOYTOJBHMK pachpexaencHusi. OnpenenuTts (YHKLUIO paclpeleNeHus U HOCTPOUTh e

D[X]

m
rpaduk. BBIUKCINTE MaTeMaTHUYECKOE OXKUIAHHE X, JHUCICPCHIO , CpellHee KBaJlpaTHU4yecKoe

OTKJIOHCHHC

GX
¥ BEPOSTHOCTh

P(m,—o, <X <m, +0o,).

2. 3amana QyHKIUS pacnpeneieHHs CIy4aiHON BeauduHbl X
X < 3,

0,

F(x) = %(—x3 +12x* —45x +54), 3<x<5,

1

X > 5.

Haiitu mnotHocTs pacnpenenenus. Iloctpouts rpaduku GQyHKIMM W IUIOTHOCTU paclpeleseHHs.

Bbuucnute Maremarndeckoe OXHIAHHWE, TUCIEPCHUI0 U BEPOSTHOCTD
3. B rtabiuie mpuBenéH 3aKOH pacpeleNieHUss BEPOSTHOCTEN CHUCTEMbI CiiydaiHbix BenvuuH (X, V)

P(X €(0, 4)).

\YX\ -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
2 2
Haiitu: ko3 punmeHT «a»; MaTreMaTH4ecKHe OXHIaHUSL Mo My ; macnepeud Y7 Y5 koo duImeHT
r
Koppemsinun -~ 7.
TPNe8 «Obpabomka IKCnepUMEeHMAbHBIX OAHHBIX)
JaH craTucTUYeCKU# psil (MCXOMHBIC 3HAUCHUS BEJIMYUH
X Y X y X y X y X y
38,4 | 18,7 | 40,7 24 30,3 18 27,3 | 251 22 21
40,2 | 11,7 | 50,8 9 284 | 15,7 38 20,6 32 28,6
241 | 209 | 38,2 | 228 | 476 | 113 | 52,8 | 15,2 | 19,5 | 19,7
325 | 224 36 198 | 30,3 | 21,3 48 24,5 46 20,3
25 295 | 357 | 153 | 305 | 27,8 26 28,7 | 278 | 155
381 | 196 | 343 | 20,7 | 48,7 | 115 | 325 28 35,2 | 30,7
16,8 | 32,2 | 43,8 13 16,8 | 183 | 57,1 | 29 | 416 | 18,2
288 | 29,7 | 355 24 23,9 | 20,2 40 23,8 | 425 | 153




471 | 14,7 | 459 24 | 543 | 142 | 50,7 | 159 | 329 | 225
50,1 | 159 | 293 | 219 | 60,8 | 27,2 | 586 | 93 | 356 | 22,7
302 | 25 542 | 142 | 214 | 198 | 40,1 | 174 | 47 17,3
36,9 | 232 | 598 | 61 | 384 | 23 344 | 234 | 314 | 30,2
36,6 | 79 | 322 | 223 | 46,8 | 20,5 | 53,7 | 12,4 | 28,2 30
38 154 52 6,1 | 238 | 183 | 42,1 | 28,5 | 33,7 | 19,8
55 11 312 | 242 | 379 | 326 | 43 20,2 | 27,6 | 185
16,2 | 252 | 51,2 | 142 | 306 | 215 | 235 | 146 | 36,8 | 10,7
49,7 | 159 | 322 | 204 | 37 245 | 32,9 | 258 | 455 | 1438
49,7 | 195 | 309 | 20,7 | 57,6 | 20,3 54 14,4 | 18,6 | 153
423 | 19,7 | 415 | 108 | 419 | 146 | 423 | 235 | 258 | 27,4
357 | 119 | 412 | 98 | 341 | 263 | 588 | 92 | 392 | 175

1. Haiitu BbIpakeHHE IBYMEPHOTO AMIIMPUYECKOTO pacmpeneneHus (X, V), sMImUpHUYecKHe pacipeneiIeHns
COCTABJISIIOINX X U Y, IOCTPOUTH TpadyuuecKoe OTOOpakeHHE pacIpeaeICHUN.

J1J1s 3TOTO - COCTaBUTh KOPPEIISIIMOHHOE M0JIC, KOPPEISIIUOHHYIO Ta0JIUIly a0COTIOTHBIX YacTOT, BApHAIIMOHHBIC
psiabl, Tabnuiy «CTaTHCTHYECKas! COBOKYITHOCTh U3MEPHMOTO MTPU3HAKAY.

2. Tlo maHHBIM, TOMYYEHHBIM B 1.1, OLIEHUTE IreHepaJIbHbIC TTapaMeTphl: HalUTEe cpeqHee, JUCIIEPCHsl, CpeTHee
KBaJpaTUYHOE OTKIOHEHHE, aCHMMETpHS, IKCIIECC, MO/Ia, MeInaHa, KO3 QHUIMEHT BapHalliu ISl IPU3HAKOB
X n Y. OueHure cTeneHb OTKIOHEHHS SMIIMPUYECKOIO PACHPEAETICHUS ITOTO M3MEPUMOTO NpPHU3HAKa OT
HOPMAaJIbHOT'O pacrpeaeseHHus.

st aToro 3anoiauTe Tabauily «Pacdyer BBIOOPOYHBIX OIIEHOK MPU3HAKOBY M MIPOBEANUTE PacUEThl HCIIPABICHHBIX
OLIEHOK I'eHepalbHbIX napaMeTpos. Caemnaiite BoIBOI 0 KOG GHUIMEHTE BapUaLiH.

3. Ilo naHHBIM, MOMYYEHHBIM II.1,2, TPOBECTH CTATHCTHYECKYIO TPOBEPKY CTAaTHCTHYECKOHW THIOTE3bI O
HOpPMaJIbHOM paclpeesieHny U3MepseMoro mpusHaka no kpurepuio [Tupcona B cnyyae npuHATHS THIOTE3BI
0 HOPMAJIBbHOCTH DPACHpPEAETICHUS HANTH IOBEPUTENbHBIC MHTEPBAJIBI Al MAaTEMaTHYECKOTO OXHUIAHHUA U
CpPEeIHEro KBaApaTUYHOrO OTKJIOHEHUS NpU ypoBHE Haa&xHocTH 0.95.

4. Tlo manHBIM 3ajmaud, uccieayemoil m.1-3,  HalWTH W 3amMcaThb B KOPPESLMOHHYIO TaONHIly YCIOBHBIE
cpeanue. Ha xoppensanuoHHOM 1oJie TOCTPOUTh JIMHUM perpeccuu. HaliTi ucrpaBieHHbI KOPPENSMOHHbIA
MOMEHT M KO3 PHIMEHT Koppensuun. [IpoBepuTh rumore3y o He3aBUCUMOCTH Npu3HakoB X U Y (ypoBeHb
3HaYUMOCTH NMPHUHATH paBHbIM 0.05). Paccunrtars koadduiments! muueitnoi perpeccun (X Ha Y wim Y Ha
X). ITpoBeputsb 3HaYMMOCTh ypaBHEHUS perpeccum.



Ipuioxenne 2

7 OneHOYHbBIE CPeICTBA /1JIsl MPOBeAeHHUsI MPOMEKYTOUHOM aTTecTAlNU

a) IlnranupyeMble pe3yJbTaThl 00YUEHHUS 1 OII€HOUHbIE CPEACTBA IS IPOBEICHUA MMPOMEKYTOYHOI ATTECTALIMN:

Kon
WHJUKaTOpa

NHaukaTop 1OCTHIKEHUS

KOMIICTCHII N

OrneHOYHBIE CpeICTBa

OIIK-3 - cnoco0HOCTHI0 MPUMEHSAITH COOTBETCTBYWOIINI PU3NKO-MaTeMATHYECKHIi anmapaT, MeTO/Ibl AaHAJIN3a U MO/IeJTUPOBAHUS,
TEOPeTHYECKOr0 M IKCIEPUMEHTAIbHOI0 HCCJIeJOBAHNS NIPH PellleHUH NMPodeccHoHAIbHBIX 3a/1a4

OIIK 3.1

Ucnons3yer MmeToas! aHaIu3a u
MOJIETUPOBAHUS TIPU PEIICHUU
npogeCCUOHATBHBIX 3a/1a4,
MOJIETUPOBAHUH U TIPOEKTUPOBAHUN
SHEPTOCUCTEM

OO NO U WN P

TeopeTnueckue BONPOCHI 17151 IK3aMeHa B 1 cemecTpe

. Matpuusl. Bunel Mmatpuu. leiicTBus HaJ MaTpULIAMH.

. Onpenenurens. OnpeneneHue, CBOWCTBA ONPEIEIUTENS.

. HeBbIpoxnennas marpuna. O6paTHas Matpuna. Panr MaTpuis!.

. Cucremsbl nuHEHBIX ypaBHeHUH. OcHOBHBIE IOHATUA. CoBMecTHOCTL CJIAY.
. Pemienue cuctem MUHENHBIX ypaBHEHUNH. MaTpUUHBII METOI.

. Pemmenue cuctem nuHeitHbIX ypaBHeHui. opmynsl Kpamepa.

. Petienue cucrem nuHelHbIX ypaBHeHU MeTooM ["aycca.

. CHuCTeMBI TMHEHHBIX OJHOPOIHBIX YPaBHEHHI.

. Bexropsl. JIuHeliHbIe onepanuy HaJ BEKTOPAMHU.

10. Ilpoekmms BekTopa Ha 0ch. Mo tysb BekTopa. Hampasnsiomnye KOCHHYCHI.
11.CkansipHoe npou3BeIEHUE BEKTOPOB, ET0 CBOWCTBA.
12. BeKTOpHOE NIPOU3BEACHUE BEKTOPOB, EI'0 CBOUCTBA.

13. CmemaHHOE MPOU3BEACHUE BEKTOPOB, €T0
cBoiicTBa. 14.YpaBHEHHS NPSIMOI HA TNIOCKOCTH.

15.YpaBHEHHUS TUIOCKOCTH B IPOCTPAHCTBE.

16.YpaBHeHHS TIPAMON B IPOCTPAHCTRE.

17. B3auMHO€ pacIoJIO;KEHUE IPSMBIX U INIOCKOCTEN. YT0J MEXly HUMH. PaccTosiHME OT TOUKU A0 NPSIMOH,
IUTOCKOCTH. ToYKa mepecedeHns: NpsSMON U MIIOCKOCTH.

18.
19.

KpuBbie BTOporo mopsiika: OKpYyKHOCTb, JJIIHIIC, TUTIepOoIIa, mapadoiia, iX TeOMETPUIECKHE CBOMCTBA M ypaBHEHUS
[onsipHas cucrema koopauHat. Kpusble B OJSPHON cucTEME KOOPAUHAT

20. KoMIutekcHEIe yncia. AHFCGpaI/I‘IGCKaﬂ, TPUTOHOMETPUYCCKAs 1 ITOKA3aTCJIbHAA q)opMa KOMIIJICKCHOI'O YHCJia.

21.

22.
23.

JeiicTBUsI ¢ KOMILIEKCHBIMU YUCIIAMU: CII0KEHNE, YMHOXKEHHUE, JiefieHue. Bo3BelleHue B cTeNeHb, U3BJICUEHHE KOPHS
N-OH CTEIICHH.

Oyukiusa. CrnocoOsr 3aaanus. O6nacte onpeaencHns. OCHOBHBIC 3JIeMEHTapHbIE (DYHKIMH, HX CBOUCTBA, Tpa(UKH.
[penen pyukun B Touke. [Ipenaen GpyHkimm B 6eckonedHOCTH. OTHOCTOPOHHKE NPEACTHI.

24. beckoHEYHO Maible U OeCKOHEUHO Ooblne (QYHKIMH, CBSI3b MEXIy HUMHU. CBOHCTBA OECKOHEUHO MaJbIX

25.

GyHKIMHA.
Teopems! 0 npesenax. PackpbiTie HeonpeIeeHHOCTEH.
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26.
27.

28.
29.
30.
3L
32.

33.
34.
35.
36.
3r.
38.
39.
40.

41.
42.
43.

3aMedaTenbHbIC IPEACIbL.

CpaBHeHHEe O€CKOHEYHO MabIX (PyHKIWH. DKBUBAICHTHBIE OSCKOHEYHO Malible (DYHKIIMH U OCHOBHBIE TEOPEMBI O
HUX.

HenpepsiBHOCTS pyHKINH B TOUKE. TOUYKM pa3pbiBa U NX KJIACCU(HUKALIUL.

OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX PyHKIMAX. CBoiicTBa (PyHKIMH, HENPEPBIBHBIX HA OTPE3KE.

[IpousBosaHas GyHKIMH, €€ TEOMETPUUECKUN U PU3NIECKUI CMBICIL.

YpaBHeHUs KacaTelbHOH U HOpManu K KpuBoi. [luddepeHunpyeMocts GyHKIUH B TOUKE.

[IpousBosHast cyMMBbI, pa3HOCTH, NPOU3BENEHHs, YacTHOTO (yHKIMHA. [Ipon3BoaHas cioxxHOW U oOpaTHOU
GbyHKIMHA.

Juddepennupopanme HesiBHBIX QyHKUuiL. Jlorapupmuyeckoe nuddepeHpoBaHued

JuddepennupoBanme napaMeTpuIecKy 3aJaHHbIX (YHKIUH.

[TponsBosHBIE BEICIINX TTOPSAKOB.

Huddepernnan pynkunn. ['eomerpudeckuii cMpich quddepernnana. OCHOBHBIE TeOpeMbl 0 auddepeHnnanax.
[Mpumenenue quddepeHnnana K mpuOIMKEHHBIM BEIYHCICHHUSIM.

OcHoBHbIe TeopeMbl nuddepennransHoro ncuucienus: Poms, Jlarpamka u Komu.

[IpaBuno Jlonurans.

VYcioBUsI MOHOTOHHOCTH (QyHKIMI. DKcTpeMyMbl GpyHKIui. HeobxoauMoe 1 10cTaTOYHOE YCIOBHS 3KCTPEMyMa
¢GbyHKIHN.

HawnGonbiiee n HauMeHblee 3HaUeHUST GYHKITMH Ha OTPE3KeE.

Beinmykiocts rpaduka pyakuun. Touku nepernba. HeoOxonmumoe U 10CTaTOUHOE YCIOBHUS TOYEK Heperuoa.
AcuMnToThl Tpaduka QyHKIUH.

Teopernueckune BONPOCHI IK3aMeHa BO 2 ceMecTpe

N~ WDNE

9.

10.
11.

12.

[TepBooOpaznas. HeonpeneneHnHslii uHTETpa 1 ero cBoiictBa. Tabnua OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METO/IbI HHTETPHUPOBAHNUS: 3aMEHA IEPEMEHHON ¥ HHTETPUPOBAHUE 110 YACTSM.

WHTerpupoBanne paMoHaIbHBIX (QYHKIUH.

WHTerpupoBaHye TPUrOHOMETPUUECKUX (QYHKIUH.

WuTerpupoBanme NppanoOHANBHBIX () YHKIHH.

OnpeneneHHbIN HHTErpall Kak Npee HHTErPalbHOM CYMMBI, €70 CBOWCTBA.

®opmyna Hetotona — Jleiibunma. OCHOBHBIE CBOMCTBA OIIPEIEIICHHOTO HHTErpaa.

Brruncnenue onpeaeneHHOr0 MHTETpaia (3aMeHa MepeMEeHHOW, HHTEIPUPOBaHMUE IO JacTsaM). MHTerpupoBanue
YETHBIX M HEYETHBIX (DYHKIMH B CHMMETPHYHBIX TIpeJiernax.

HecoOcTBeHHbIE HHTETPAIIBI.

I'eomerprueckue u pr3nygecKre TPUIIOKEHHS ONPeIeIeHHOTO HHTErpaa.

O6mnactp onpenenenust @HII. IIpenen, nenpepsiBHOCTH. CBOMCTBA (QYHKUMH, HENPEPBHIBHBIX B OrPaHUYCHHON
3aMKHYTOH 00JIacTH.

YacTHble IPOU3BOAHBIE IEPBOTO MOPSIIKA, UX TEOMETPHUUECKOE HCTOJIKOBAHUE.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
3L
32.
33.
34.

35.
36.
3r.
38.
39.

N

YacTHbIE TPOM3BOAHBIC BBICIITHX MOPSIKOB.

JuddepennmpyemMocTs 1 nonHbIN quddepernnan QyHKIum.

[pumenenne moHoro AU dHepeHirana K mpuOImKeHHBIM BEIYACIeHnAM. uddepeHiinanss BEICIIIX TOPSAKOB.
[TpousBonnas cnoxHo# GpyHKIMH. [TomHast npon3BoIHAS.

WuBapuanTHOCTH POPMEI TOTHOTO MU PepeHIHraia.

JuddepenunpoBanme HessBHON (QYHKIHH.

KacaTenpHas MI0CKOCTh U HOPMAJIb K TOBEPXHOCTH.

OkcTpeMyM QYHKIHMHU JBYX IIEpeMEHHBIX. Heo0XoaumMoe 1 J0CTaTOYHOE YCIOBHE SKCTPEMyMa.

HawuGonbliiee v HanMeHbIIee 3HaYeHUs QYHKIMH B 3aMKHYTOH 001acTy.

JIBOIHOI MHTETpaj: OCHOBHbIC TOHATHUS U ONIPEECICHUS.

OCHOBHBIE CBOWCTBA IBOWHOTO MHTETpaa.

Brruncienue 1BOWHOTO HHTErpalla B IEKapTOBBIX KOOPANHATAX.

Brruncienne 1BOMHOTO HHTErpaia B TIOJIIPHBIX KOOPIMHATAX.

JuddepeHnnanbHbie ypaBHEHMS: OCHOBHbBIE MOHATHS. 3a1a4H, MPUBOsIIHE K AU epeHINATbLHBIM YPABHEHUSM.
Teopema cyiiecTBOBaHHS M €TUHCTBEHHOCTH penieHus Au( hepeHInanbHOro ypaBHEeHHUSI.

YpaBHEHUS C Pa3IEISIONMMUCS IEPEMEHHBIMU.

OpnHopoHble TuddepeHnnaIbable ypaBHeHN 1 mopsaka.

Jluneiinble ypaBHEHUs IEPBOro Nopsiaka. YpaBHeHus bepHysuin.

YpaBHEHHE B MOJIHBIX TU(depeHnranax.

HuddepennunanbHple ypaBHEHNS BBICIINX TOPSIKOB: OCHOBHBIE TOHATHS.

YpaBHEHUS, TOIyCKaIOIIHe TOHIDKEHHE TTOPSIKa.

Jluneiinsle nuddepeHnnaNbHbe ypaBHEHHS BBICIINX NMOPsAKOB. JInHeWHbIe onHOpoIHbIe A depeHIHaIbHbIe
ypaBHEHHS 2, N-T'O TOPSAKOB.

Wnrerpuposanne JIOAY ¢ nocrosHHbIMU KO3 duIeHTaM .

Jluneitapie Heogropoaasie JIY. Ctpykrypa obmiero pemenuns JIHY.

MeTox BapuaIii IPOU3BOIBHBIX TOCTOSHHBIX.

Wnrerpuposanne JIHAY ¢ mocTosHHBIMH KO3 QHUIIIEHTaMH 1 ITPABOH YaCThIO CIIEIUAILHOTO BUIA.

Cuctemsl quddepeHnranbHeIX ypaBHEeHHH. TeopeMa CymecTBOBaHUS U €IMHCTBEHHOCTH pemeHus. MeTton
UCKJIIOYEHHS ISl PELIeHUsI HOPMaJIbHBIX CHCTEM JU(QepeHMaIbHbIX ypaBHEHHH.

TeopeTuueckue BONPOCHI JUIsl 3a4eTa B 3 ceMecTpe
UYucnossle psasl. CXoquMoCTb U cyMMa psja. CBOHCTBa pAOB.
Psn reomerpuueckoii nporpeccun. HeoOXoquMBblil MprU3HaK CXOAMMOCTH YHCIOBOTO psijia. ['apMoHMYecKuit ps.
JlocTaTouHble MPU3HAKKM CXOJMMOCTH 3HAKOMOJIOKUTEIbHBIX psiaoB. [Ipu3Haku cpasuenus. [Ipusnak Janambepa.
JlocTaTouHbIe TPU3HAKH CXOAMMOCTH 3HAKOTIOIOKHUTENBHBIX PsA0B. Panukansusiii npusHak Komu. MHTErpansHbIM
npusHak Komu.
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®

10.

11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
217.

28.

29.

3HakouepeayIomyecs i 3HakonepeMeHHbIe paasl. [Ipu3Hak Jleii6amma. AGCOOTHAS M YCIOBHAS CXOJUMOCTD PSAa.

OynkmoHaneHbe paasl. O6macts cxomumocTr. CreneHHble psaabl. Teopema Abemns. Paanyc cxomumoctn.
CBOHiCTBa CTETICHHBIX PSAIOB.

Psimer Teiinopa u Maxnopena. Paznoxenne QyHKIWIA B CTENICHHBIE PSIBL.

[TpuMeHeHne CTETICHHBIX PAZO0B B IIPHOJIM)KEHHBIX BEIYUCIICHHSX.

Tpuronomerpuueckne psapl. OnpeneneHue  KOI(PQGUIUCHTOB  TPUTOHOMETPUUYECKOTO  psiaa. Y cCIOBHE
pazioxumocTtd QpyHKIHA B psin Dypre.

Psnp1 @ypbe 11 4eTHBIX 1 HeueTHBIX QyHKIUHA. Psaast Dypbe 11 GyHKINH IPOU3BOIBHOTO Neproa. Pasnoxenue

B psig Dypbe HenepuogYecKuX ()yHKIUH.

OyHKINY KOMIUIEKCHOTO NEPEMEHHOTO: TIoKa3aTebHast 1 JJorapupMuieckast pyHKIHs.

OyHKINU KOMIUIEKCHOTO IEPEMEHHOT0: TPUTOHOMETPHYECKUE U 00paTHBIE TPUTOHOMETpHYECKUE (YHKIUH.

DYHKITUH KOMILICKCHOTO MIEPEMEHHOT0: TUIIePO0InIecKue (PYHKIIUH, CTCTICHHAS (DYHKIIUS.

JuddepennnpoBanme GpyHKINI KOMIUIEKCHOTO TIepeMeHHoT0. Y cinoBust Komu-Pumana.

WuTterpupoBanue GyHKINH KOMIUIEKCHOTO TIEPEMEHHOTO.

Teopema Kommm. MaTerpansnas gpopmyna Komm

DJeMeHTH KOMOMHATOPHUKH: TIEPECTAHOBKH, Pa3MEIIEHHUs, COUECTaHNUI.

OCHOBHBIE TIOHATHS TEOPUH BEPOATHOCTEN: HCTIBITAHUE, COOBITHE, BEPOSITHOCTH COOBITHS.

JeiictBus HaJ COOBITUAME. ANreOpa COOBITHH.

TeopeMsl C0KEHU U YMHOXKEHUS BEPOATHOCTEH.

®opmyia nonHou BepositHocTH. Dopmyna belieca.

IlocnenoBarenbHOCTh HE3aBUCUMBIX UclibITaHuN. Dopmyna bepryinu.

Crny4aliHble BEIMYHUHBI, UX BHJBL.

Psan pacnpenenenus. @yHkuus pacnpeneneHus, ee cBoiicrsa. IInoTHOCTE pacnpeneneHysi, CBONCTBA.

UncnoBele XapaKTEPUCTHUKM CIYYalHBIX BEIMYMH: MaTeMaTHUECKOE OXKHAaHWe, MJHUCIEepCHs, CpeaHee

KBaJpaTHUECKOE OTKIOHEHHE.

HopmanbHblil 3aK0H pacnipeieneHusl Cl1y4aiiHONH BETUUUHBIL.

CucTeMbl CTyJaliHBIX BETMYMH. 3aKOH pactpeiesieHust. UNCI0BbIe XapaKTePUCTHKHI CHCTEMBI CITyJaiHBIX BETUYHH.

3aBUCUMOCTb CIy4aWHBIX BEJIUYUH.

[Ipenmer MaTeMaTHIeCKOH cTaTUCTUKH. | 'eHepaapHas COBOKYHMHOCTh M BBIOOpKa. Bapuanmonsstii psa. [Tonuron.

I'ncrorpamma. OMrupuyeckast GyHKIHS pacipeiesieHusI.

CraTucTu4ecKue OLleHKH IapaMeTpOB paclpeieeHUs FeHepalbHON COBOKYITHOCTH.
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IIpumepnole npakmuueckue 3a0anun 01 IK3IAMEHA U 3a4ema:
1 cemecmp:
1. Pemruts MatpraHoe ypaBHeHUEe X+3(A-B)=4C, rae

o3 g |(3 8) I8 6
= -2 -4 -3 9
k S I ]
2. PemmnTh cHCTEMBI IMHEWHBIX anTeOpandecKux ypaBHeHHH Mo popmynam Kpamepa, MaTpHaHBIM METOIOM, METOAOM
laycca:
[3xl +4% +2% =3
in -X —3x =-3
1 2
L

3

X+5X +Xx =-2
1 2 3

3. JlaHBl KOOPIMHATHI BEPIIMH HMHPAMHIBI AA AR, : Ay (1;3;6)’ Az (2; 2;1)' As (_1;0;1)’ A (_4;6;_3)'
Haiitu:

1) nnuny pebpa Ak, ;

2) yron Mexxay pedpamu Ah, " AA, ;

3) yron mexay pedbpom AA, U FPaHBI0 AAA, ;

4) 1omiaak rpaHu ArAr Ay :

5) 06beM HpaMUIbL.

4. Hanncath KaHOHHUYECKHE U TTApaMETPHUYECKIE YpaBHEHHS MPAMOiL, mpoxo et yepes Touku M(2,1,-1) u K(3,3,-1).
5. CocraBuTh ypaBHEHHE TUIOCKOCTH, Tipoxosiieii uepe3 Toukn A(1,0,2), B(-1,2,0), C(3,3,2).

6. Jlokasath, 4TO MpsIMbIE TTAPAJLICIbHBIL:

_ X+y—-z=0
32yt oz {x—y—5z—8=o
U .

10. BerauciuTe mpeess:

a) lim 1+4x-x* :6 1- COS4X ‘B
)wa+3x2_2‘”’+ w O im = oxge “m\/&x——l >
dy 2 (x =ctg2t,

11. Haiiaure st pyHKUmiA: a) Y = e 0) 4
dx ly = In(sin2t).
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12. Uccnenosath QyHKIMIO M IOCTPOUTD €€ rpaduK: y =2 + 12 .
X2 —4
2 cemecmp:
14. HaiiTi HeonpenenéHHbBIA  MHTErpaI: a)J' X2 dx , 6) [ COSX 4 B) IZXGXdX.
VX +1 1+sinx

2 xdx
15. BoIunciiuTh onpeieieHHbIH HHTErpa ‘[ —_——.
Vx2+5

2
16. Haift mromans QUrypel, OrpaHHYEHHOM TMHAAMH: é(_=X4,_ -l-:()é(bi )
17. Haiiti 1 oCcTpouTh 001ACTh ONpeneneHus GyHKuuy 5 5 y 3

3 .
18. Haiitn monubiit nuddepeHnnan QyHKIHH: z=x"1In y —sin ny-
19. Haiiti uacTHble OPOM3BOJIHBIE MEPBOrO HOPSAKA (QYHKIMU:

z =5y +In(x+4y).
2
20. Vcenenoath Ha sketpemym dynkumio Z = X~ — 2XY + 4y3

25. Pemre 3amauy Komm: a) yCOS2 xdy = (y2 +1)dX, y(O) =0.
6)y -2 =3x% y(-1)=4
X
26. Haiigure ob1ee pemenne quddepeHnnaisHoro ypaBHeHHS y” + y' = e2x,
27. Pemnth 0tHOpOIHYIO cucteMy quddhepeHnnanbHbIX YpaBHEHUH:
x'=6x—y,
Vi =x+4y.

L

3 cemecmp:

2 .3
28. HaiiTi Bce KOMILIEKCHBIE YMCIIA, YIOBJIETBOPSIONIME 3a/aHHBIM ycioBusm £ —Z =1
3amucaTh B TPUTOHOMETPUYECKON M MOKA3aTeIbHOU hopmMax.
1"
. cosi, In(3+4i),e 2
29. BeryucanTh 3HaYCHUS ()YHKITHIA: , In( ), .

o 4 — 81' o
30. Haiitu kopuu ypaBHenust Z = Oll u n300pa3uTh ux Ha KOMIUIEKCHON IJIOCKOCTH.

2

. Halinennrle umciia
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HHAUKATOopa KOMIICTCHII N
31. BeI4MCIUTE HHTETpall:
z2 , T
f__dz, y:z=2e9,0< ¢ < _
z 2
14
33. IIpu nocraBke ¢ 3aBojaa Ha 6a3zy 1000 pagHONPUEMHUKOB, Y 55 BBIILIH U3 CTPOS JaMiibl. HaliTH BEpOSTHOCTH TOTO,
YTO B3ATHIN HayJayy NPHUEMHHK OY/IET UCTIPABHBIM.
34. IIaTHaAUATh 9K3aMEHAIMOHHBIX OMJIETOB COAEPXKaT MO 2 BOIPOCA, KOTOPHIE HE TOBTOPSIOTCS, SK3aAMEHYIOIIHICS
3HAET TOJILKO 25 BompocoB. HaliTu BEpOSTHOCTH TOTO, YTO SK3aMEH OyJIeT C/IaH, €CIH AJIs 3TOrO IOCTATOYHO OTBETHTh
Ha J[Ba BOIIPOCa OJHOTO OuieTa.
35. [IpuHrMaeM BEpOSITHOCTH POKACHHS MalbYMKa M JI€BOYKH paBHbIMU. HaliTH BeposTHOCTH Toro, 4ro cpeau 10
HOBOPOX/ICHHBIX 6 OKa)XyTCS MaJIbUUKaMHU.
36. [lan 3aKk0H pacmpeneNeHUs AUCKPETHON CITydaitHOH BETMIUHbL:
X: 110 120 130 140 150
p: 0.1 0.2 0.3 0.2 0.2
BBIYHCIINTH €€ MaTeMaTHUeCKOe OKHJIaHNE, AUCTIEPCUIO U CpelHee KBaApaTHIECKOe OTKIIOHEHHE.
37. Jlana ¢pyHKIUS pacipeeIeHUsT HEPEPIBHON CIyYaiiHOW BETMIMHBI X
‘( 0 npu  x<0
F(x) 70'25)(3()( +3) mpu 0<x<1
i 1 npu x>1
Haiitu motHOCTS pacnpesesnenus f(X), mocTpouts ee rpaduk, BeposSTHOCTH MoMaaHus B 3a1aHubIi nHTepsan [0,5; 2],
Mx, DX, O .
38. 3anaHo pacrnpeziesieHie BEpOSTHOCTEH AUCKPETHOH IByMEPHOH CIly4aifHOW BEJIMYHHbI:
Y\ X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03
Haiitu 3aKoHBI pacripeielIeHus COCTABIIONNX, KOIQ(UIIMEHT KOPPELUH
OHK 32 Criocoben MNPpUMCHSATH COOTBGTCTByIOHH/Iﬁ Hpumepnble npuma@nble 3a0auu u 3a0anus

(bu3MKO-MaTeMaTHYECKUI — ammapar  OpH
TEOPETUYECKOM M DKCHEPUMEHTAIbHOM
HCCIICIOBAHNY B PEILICHHH 3314
9HeprocOepexeHus;

33)13]-"/18 1. 3aBucuMOCTb myTd OT BPEMCHHU IIpU HpﬂMOHI/IHCﬁHOM JABWKCHUM TOYKHU 3aacTCs YpPaBHCHUCM

1
s=_t3+2t2-3 ,tne S —myteBM, a | — Bpems B ¢. Beraucnure ee CKOPOCTh M yCKOPEHHE B MOMEHT BPEMEHH

3
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t=4c.

3ananmne 2. K rpaduxy pyHKImMn fx)=3-x° B €ro TOYKe ¢ adCIHccoi IpoBesieHa KacartenbHas. Halitu momans
TpeyroJbHUKa, 00pa30BaHHOTO KAacaTEIbHOM U OTPE3KaMH, OTCEKAEMBIMH €10 Ha OCSIX KOOPJIUHAT.

3apanue 3 . [lns penieHus 3a1a4u cAeIaliTe CXeMaTHYECKUI YepTexX U NOoNyuuTe PyHKIMOHAIBHYIO 3aBUCUMOCTb T10
yKa3aHHUIo K 3afa4e. HaiianTte obmacts onpenesneHns 3Tol pyHKINH IO CMBICITY 33a4l. BeraucinTe 3Ha4eHNS 3TOH
(GYHKIMY TP TPEX pa3IWYHBIX 3HAUCHHAX apryMeHTa. Mccnenyiite GyHKIMIO Ha HanOOJIbIIee M HANMEHBIIIEE
3HaueHus1. OTBEThTE Ha BONPOC 3aa4H.

«CedeHne TOHHEIS NMeeT (OopMy IPSMOYTOIbHHKA, 3aBEPIICHHOTO MOIyKpyroM. Ilepumerp ceuenns 18 m. Ipu
KaKOM pafinyce MOIyKpyTa IUIOMaab CeUeHus OyIeT HanboIbIe?»

x[]:]

S:S(r)_

O603HaubTe paauyc Moaykpyra yepes I u Bbipasute mmomansp S ceueHns kak yskmmio ot I :

3apanue 4. [loxymaiiTe, ¢ MOMOIIBIO CPEICTB KAKOTO Pa3zena MaTeMaTHKU MOYKHO PELINTh CICAYIOLIYIO 3a/1a4y.

«J171s1 yOOpKH CHera Ha yJMIax ropoja HCIOJIb3YIOTCS CHeroyoopouHble MaiHbel. OHU paboTalOT B TSUCHUE CBETIIOTO
. 3

BpeMeHH CcYTOK ¢ 6 mo 18 wacoB ¢ mocTossHHON ckopocThio yoopku cHera 400 (m'/4). M3meHeHne oObeMa CHera,

ds 2
— =120 -5t .,
dt ' meS(I)

3 / _
— o0beM cHera (B M°), BEIaBmero 3a Bpems t (B yacax), U £7 £ 24. B moment Bpemenn! = 0 Ha yimmax roposa gexur

BBIMAAAa0MICro Ha YJIMIbI ropo/ia B TOPOA€ B TCUCHUEC CYTOK, MOKHO ONIMCAaTh YPABHCHUEM

1000 m crera. YcTaHOBHTE COOTBETCTBHE MEX/Ty BPEMEHEM t 1 06BEMOM CHEra, JISKAIIEro Ha YIHIAX ropoja S(I)
o

CocraBbTe MATEMATUYECKYIO MOJIEIb 3TOU 3a/[auy U perruTe eé.

3apnanme 5. CyrouHas TOTPEOHOCTH DSJEKTPOIHEPTHH B HACEJICHHOM ITYHKTE SIBIISIETCS CIydalHOW BEITUYHHOM,

3000 xBm [ u

MaTeMaTH4eCKOe OXHUJIaHUE KOTOPOU paBHO , a nucniepcus paBHa 2500. O1leHUTh BEPOATHOCTH TOTO,

2500210 3500 xBm [ u _

9TO B OMIKaiIme CyTKH pacxo]] 3JEKTPOIHEPTHH B 3TOM HACEJIIEHHOM IIyHKTE OyneT ¢

3aganue 6. UTo 3HAUUT OLIEHUTH T'eHEpaANIbHBIE MapameTpsl o BeIOOpke? ChopMynupyiTe onpeseseHue TOUeUHOH
oueHkd. Ompenenure CMELICHHBIE M HeCMelIeHHble, 3(Q¢eKTuBHble ¥ Hed(p(EeKTUBHBIE, COCTOSTENBHBIE |
HECOCTOSTEJIFHBIE OIICHKH TeHEePalbHBIX MapaMeTpoB. [IpomsutiocTpupyiite onpeneneHust TeOMETPHIESCKH. 3aIHIINTe

pacueTHbie (GOPMYJIBI ISl CTPYIITUPOBAHHBIX M HECTPYIITMPOBAHHBLIX JAHHBIX: BEIOOPOYHOrO cpemnero X (yKaKuTe
€r0 BEpOSTHOCTHBINA CMBICIT); BBIOOpOUHOM auctiepcun Dp. Kak omeHnTh MaTeMaTHIeCKOe OXHUIaHUE 10 BEIOOPOYHON
cpenuaeii? OneHUTE JUCTIEPCHIO TT0 MCTIPABICHHOM Ancniepcun. Kakumu sBISIOTCS TOYSYHBIE OIIEHKA MaTeMaTHIECKOTO
OKUJIaHUS, AWCHEPCHUH M CPETHEr0 KBaIAPAaTHYHOTO OTKIOHEHHS: CMEMICHHBIMH WIH HeT, 3()()EeKTUBHBIMH WIH




Kon
WHJIUKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHI[NHA

OueHouHsble cpecTBa

He?(PPEKTHBHBIMHA, COCTOSTEIHHBIMH HIIH HECOCTOSATEIIEHBIMA?
3agaya 7. J[ng M3ydeHHs KOJMYECTBEHHOro HpH3Haka X M3 TeHEPalbHOH COBOKYIHOCTH HM3BJEYEHA BBIOOpKA

X1,", X, oObema N |, umeromas naHHOE CTAaTHCTHYECKOE PacHpeiecHHUE.

1). ITocTpoiiTe MOIUTOH YaCTOT.
2). TTocTpoiiTe SMITUPUIECKYIO (HYHKIIUIO PACTIPEICICHHUS.
3). IocTpoiiTe rECTOrpaMMy OTHOCHTEIBHBIX YaCTOT.

4). Haiinure BBIGOpOUHOE cpemHee X , BRIGopounyto aucnepcuto D, , BriGopouHoe cpennee KBaapatnieckoe
OTKJIIOHEHHE G, , HCIIPABICHHYIO JUCIEPCUIO S, M HCHOPABICHHOE CPEIHEE KBAAPATUIECKOE OTKIOHEHHE S .

3 7 1 5 9 3 7

0 9 3 5 9 2




0) Ilopsimoxk mnpoBedeHUS TPOMEKYTOYHOH AaTTeCTAllMU, IMOKa3aTeJd M KPUTEPUH
OlLlCHUBAHMSA:

[TpoMexyTodHas aTTecTanus MO AUCHUIUIHHE «MaTeMaThuka» BKIIOYACT TEOPETHYCCKHE
BOTIPOCHI, TIO3BOJISIONIHE OLEHUTh YPOBCHb YCBOCHHUS OOYYAIONIMMUCS 3HAHUH, U TIPAKTUICCKUE
3aJlaHusl, BBISIBJISFOIINAE CTENIEHh CPOPMUPOBAHHOCTH YMEHHH U BIIaJICHUH, MPOBOIUTCS B hopMe
sk3ameHa (1 u 2 cemecTpsl) U B opMe 3adeTa ¢ oreHKoi (3 cemecTp).

DK3aMeH 10 JaHHOW JUCIMILTUHE TPOBOJUTCS B YCTHOU (opMe MO dK3aMEHAIIMOHHBIM
OuneraM, KaXIbli U3 KOTOPBIX BKIIIOYAaeT 2 TEOPETHYECKHX BOMPOCa M JIBA NMPAKTUYCCKHUX
3aJJaHUA.

IToxa3aTenu U KpUTepHHU OLICHUBAHNS IK3aMeHa U 3a4eTa ¢ OLeHKOIi:

— Ha OLEHKY «OTJIHYHO» — 0OydJarolmuiica JEeMOHCTPUPYET BBICOKUH YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOEe M TJIyOOKOe 3HaHHE
yuyeOHOro Marepuaja, CBOOOJHO BBHINOJHSET MPAKTUYECKUE 3aJaHUs, CBOOOJHO OIEpHpPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSIET UX B CUTYalUSIX OBBILIEHHON CII0)KHOCTH.

— Ha OIEHKY «XOpOII0» — OOydYaloluics JIEeMOHCTPUPYET CpEAHHIl ypOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOEHBI, HO JIOITYCKAIOTCS
HE3HAYUTENIbHbIE OMIMOKH, HETOYHOCTH, 3aTPyJHEHUsS TMpH aHAJIUTUYECKUX ONepalusx,
[IEpEHOCE 3HAaHUI 1 YMEHUI Ha HOBbIE, HECTAHIAPTHBIE CUTYALUH.

— Ha OICHKY «YAOBJIETBOPUTEJIbHO» — OOYyYalOIIUWCA IEMOHCTPUPYET MOPOTOBBIN
YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHIA: B X0J1€¢ KOHTPOJIBHBIX MEPOIPHUATHH JTOITYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBUE OTIENbHBIX 3HAHWW, YMEHMI, HABBIKOB, OOyYaroIIUKCS
WCIBITHIBACT 3HAYUTENIbHBIE 3aTPYJHEHUS MPU ONEPUPOBAHUU 3HAHUSMHU U YMEHUSMU NPU UX
IIEPEHOCE HA HOBBIE CUTYyallUH.

— Ha OLIEHKY «HeyI0BJIeTBOPHUTEIbHO»— 00yJaloIuiics 1eMOHCTPUPYET 3HaHUs He Oosee
20% TeopeTHUecKoro marepuaia, JIOIYCKaeT CYIIEeCTBEHHbIE OLIMOKHM, HE MOXET I0Ka3aTh
MHTEJJIEKTYyaJIbHbIE HABBIKM PEIICHUs MPOCTHIX 33]a4 WJIM HE MOXKET MOKa3aTh 3HAHMS Jake Ha
YPOBHE BOCIIPOU3BECHHS U 00BSICHEHUS] HH(OpMAIHH.



