MUHUCTEPCTBO HAYKM 1 BbICIIET'O OBPA30BAHISA
POCCUNCKOM ®EJIEPALIUNA

denepanbHOE rOCYapCTBEHHOE OIOIKETHOE 00pa3oBaTeibHOe yUPEKICHHE
BBICLIEr0 00pa3oBaHuUs
«MarsuToropcKuit rocy1apcTBeHHbIN TexHHdeckuit yHupepeutet um. I.. Hocosay

PABOYASI TIPOTPAMMA JTUCOUIIJIMHBI (MOIYJIST)

MATEMATHKA

HanpasneHue noAroToBKH (CIenHaTbHOCTD)
08.03.01 CtpourenscTBo

HamnpasiieHHOCTH (PO HIIB/CrIeHaTH3anHs) IporpamMMbl
[TpoMBIIIIEHHOE M TPAKIaHCKOE CTPOMTEIBCTBO

VpoBeHs BbicIIero 00pa3oBanus - 6akanaBpuaT

®opma 00ydeHus
OYHO-3204HAas

Unctutyt/ Gpakynsrer VHCTUTYT eCTECTBO3HAHHS H CTAHIAPTU3ALMI
Kadenpa [TpuknagHOi MaTeMaTuKH U HHGOPMATHKH

Kypce 1,2

MaruuTtoropck
2022 rox



PaGovas nporpamma cocranena na ocaose ®I'OC BO - GakanaBpHar M0 HAIPABJICHHIO
nozrorosku 08.03.01 Ctpontensetso (mpukas MunoGprayku Pocenn ot 31.05.2017 r. Ne 481)

PaGouas mporpamma paccmotpena u onobpena Ha 3acenanun Kadeaps! ITpHKiamHOM
MaTeMaTHKH U HHGOPMAaTHKU

08.02.2022, nmpotokon Ne 7 W
3aB. kadepoit - / I0.A. V3Bekos

Pabouas nporpamma ono6pena meroauueckoit komuccneit UERC
14.02.2022 r. npotokon Ne 6

Ipencenarens ~ L .IO. Me3un

Cornacoano: /
3as. kadeapoii [IpoexTHpoBanms 1 CTPOHTENIBCTBA 3nami’%_\

B.B. I'aBpuiios

PaGouas nporpamma cocrasiena: %
AoueHT Kadeaps [IMuM, kauz. nex. nayk O/Zﬂ 4 E.B.Cepreesa

£2
/
Peuensenr: G
NoUeHT Kapenpsl DU3HKH, KaHA. (H3.-Mar. HaykK I,,Q/_Q;; / JM.

Honrymmn



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBJIeHHIO
noarotosku 08.03.01 CrpourenscrBo (mpukas Munoopraayku Poccun ot 31.05.2017 1. Ne 481)

PabGouast mporpamMma paccmoTrpeHa U 0J00peHa Ha 3acemaHuu Kadenpbl [IpuknamHon

MaTeMaTHKU U HHPOPMATHKH
08.02.2022, mpoTtoxomn Ne 7
3aB. kadenpoit

IO.A. U3BekoB

PaGouas nporpamma ogobpena meroauueckoi komuccueid MEnC
14.02.2022 r. mpotokon Ne 6
[Ipencenarens

N.1O. Me3un

CornacoBaHo:
3aB. kadenapoii [IpoekTupoBaHMs U CTPOUTENHCTBA 3AAHUI

B.b. I'aBpunos

PaGouas nmporpamma cocraBicHa:
noteHT kadeapel [IMuld, kann. nex. Hayk

E.B.Cepreesa

Penensenrt:
noueHT kadenpsl Ousmku, KaHa. Qu3.-mMar. HaAyK

JAM.

Honrymux



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanunu kadeapel [IpukiaaHoi MaTeMaTUKU U HHOOPMATUKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I0.A. U3Bekos

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kapeapel [IpukiamaHoil MaTeMaTuku U HUHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapsl [IpukiaaHON MaTreMaTuKu U HHOOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu kadeapsl [IpukinaaHoi MaTeMaTUKU U MHOOPMATHKH

IIporokomor _ 20 r. Ne
3aB. kadeapoii 10.A. N3BekoB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapesl [IpuKIaaHON MaTeMaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henstmu ocBoeHUs AUCUUIIIMHBL «MaTemaTukay sSBISETCSl 03HaKOMJIEHHE 00y4aeMBbIX C
OCHOBHBIMHM TMOHATUSIMH W METOJAMH BBICIICH MaTeMaTHKH; CO3JaHHUE TEOPETHYECKOH H
MPAKTUYEeCKOH  0a3bl  MOATOTOBKM  CHEIMATUCTOB K  JIEATEIbHOCTH, CBS3aHHOW C
TEXHOJIOTUYECKUMH TPOLIECCAMU, 1 OCHOBAaHHON Ha MPUMEHEHHH MATEMaTHYECKOTo aHAJIN3a U
MOJICJIMPOBAHUS;  OBNAJCHHE  JOCTATOYHBIM  ypOoBHEM  oOmenpo(eCCHOHAJIbHBIX U
npoeCCHOHATBHBIX KOMIETEHIIMH B cooTBeTcTBUU ¢ TpeboBanmsimu PI'OC BO 1o
HarnpaBieHuto 27.03.04 «YmpaBieHue B TEXHHYECKUX CcHUCTeMax», mpoduib «CHCTEeMBbl H
CPEICTBA aBTOMATU3ALIUHU TEXHOJIOTHUECKUX TTPOLIECCOB.

2 MecTo TMCHHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMmMbl

HNucnumuaa Marematuka BXOIUT B 00s3aTelnbyl0 4YacTh Y4eOHOTO IJIaHa
00pa3oBaTesbHOI TPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

Huctunnuaa b1.5.09 Maremaruka BxoauT B 6a30ByI0 4acTh O0yioka 1 oOpazoBarenbHOM
IpOrpaMMBl.

I/I3yqu1/Ie JAUCHUITIINHBI 6a3preTcs[ Ha IIKOJIbHOM KYypPCC MaTCMAaTHUKHU.

3HaHusA (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIe MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yUCHHS TUCIUTLTH/TIPAKTHK:

®dusuka

MeTtposorust  cpesicTBa U3MEPEHU

DneKTpUYecKrue U3MEpEHus

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pe3y/IbTaThl 00y4eHHUs

B pesynbrare ocBO€HUS IUCHMILIMHBI (MOayns) «MaremaThkay 00ydaroLuiics J0JKeH
007a1aTh CIeAYIOUMMU KOMIIETEHIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-1 Cnoco0OeH pemaTh 3a/1auu IpoQpeccCuoHaNbHOM eSTeTbHOCTH HA OCHOBE MCIIOJIb30BAHMS
TCOPCTUUCCKHUX MW IMPAKTHYCCKUX OCHOB CCTCCTBCHHBLIX W TCXHUYCCKUX HAYK, a TaKXe
MaTEMAaTHUYECKOT0 anmapara

OIlIK-1.1 Omnpenensier XapakTepUCTHKU (U3NYECKOTO M XUMHYECKOro Ipolecca
(sIBNIEHMS), XapaKTEPHOTO Ul 00BEKTOB NMPO(heCcCHOHAIBHON AEATENbHOCTH,
Ha OCHOBC TCOPECTUICCKUX U SKCIICPUMCHTAJIbHBIX I/ICCJ'ICIIOBaHI/Iﬁ

OIIK-1.2 Hcnons3yer TeopeTHd4ecKue OCHOBBI TEXHUYECKHUX HAYK JUISI IPUMEHEHUs
MHHOBAIIMOHHBIX TEXHOJIOTHH Ha peaJIbHBIX CTPOUTENbHBIX 00OBEKTOB

OIIK-1.3 Pemaer wuHXkeHepHbIE 3aJaud C MOMOIIBIO MaTEMaTHYECKOIo ammnapara
BEKTOPHOW anreOphl, aHAIUTHYECKOM TEeOMETpUHM U MaTeMaTHYeCKOTro
aHaIM3a

OIIK-1.4 Pemraer Teopermueckue 3agayd B OOJIACTH TEIUIOTEXHHUKH, THIPABIUKH,

TEIUIOMAcCOOOMEHa, HCTI0JIb3Ys (hyHIaMEHTAIbHbIC 3HAHMS




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO6mas Tpya0eMKOCTh AUCIUIUIMHBI cocTaBisieT 10 3adeTHnix equnul; 360 akama. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 32,3 akaj. 4acoB:
— aynuTopHas — 26 akaJ. 4acoB;

— BHeayiuTopHas — 6,3 akaJl. 4acoB;

— caMmocrosTenbHas padbora — 306,4 akas. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— MOJrOTOBKA K hKk3ameny — 17,4 akan. gac

dDopMa aTTeCcTaluu - 3K3aMCH, 3a4€T

AynutopHast = =
KOHTaKTHas paborta E 5 dopma TEKyIEero
=
B aKaJl. Jacax 2] Bun KOHTPOJIS
Paznen/ Tema 2 (B axaz. acax) E B . p Kon
> 3 © | caMocTOsTENBHOM |  ycIIeBaeMOCTH U
JUCLUTUTAHBI N [ . | kommereHIMH
g £ paboThI MIPOMEKYTOUHOH
nab. | mpakT. | 5 & ATTeCTAIIH
Jlek. s < 11
3aH. 3aH. | U &
1. DIEeMEHTHI JIMHEWHOMH,
BEKTOPHO# anreOphl u
AHAJIUTUYECKOI reoMeTpru
CaMOCTOSITETTEHOE
U3y4YeHHE
. JUTEPATYpPHI —
1.1 Jluneiinas anreOpa: COCT}; Bn};lzme
Martpunbl 1 nedcTBUs Hax - KOHCYJIBTALlUHU 110
KOHCIIEKTa
HUMH. Omnpenenurenu pemrenuio KP Nel,
«Jloka3arenscTBo
KBaJpaTHBIX MaTpHIl, paHr CBOCTE - IpOBEpKa
MAaTpPHIIBL, obpatHas OTIPEIIEITHTE koHcrekTa Nel OIIK-1.1,
marpuna. Meton [aycca 1 0,2 13,7 p ; «CaoiicTBa OIlK-1.2,
- BeimosiHeHue KP
perIeHus CHUCTEM . OTIpENICITUTEIIS, OIlK-1.3
. Nel «JIunetinas,
JIMHEHHBIX BeKTODHAS - IpOBEpKa
anredpanvIecKux Arre 6pa " BBITIOJTHEHNUS
YpaBHEHHUH. Teopema aHanMTI/lE ccKas (peurenust) KP Nel
Kponexepa-Kamemmu 1
TEOMETPHSL.
Huddepenumans
HOE HCYHUCIICHUE
OOI»
- BeInosiHeHue KP
Nel «JIunetinasi,
BEKTOpHAast - KOHCYJIBTAIUU 1O
1.2 BekropHas anrebpa:
N p cop anreOpa u pemennto KP Nel, OIIK-1.1,
JIMHEHHBIE M HEJWHEHHbIC
omepaLMH Ha BEKTODAMI 0,5 0,3 5 aHAJIMTHYECKAS - IpOBEpKa OIIK-1.2,
paty p TEOMETpHSL. pemenust KP Nel OIIK-1.3
U MX CBOMCTBa
Juddepenimans | (4acTb — BEKTOPHI)
HOE HCYUCIICHUE
DOI»




- BeinostHeHue KP
Nel «JIunetinas,

- KOHCYJIbTAalluu 11O

BEKTOpHast pemennto KP Nel,
1.3 AHanuTH4eckas airebpa u - IpOBEpPKa OIIK-1.1,
TeOMETpHsI Ha TUIOCKOCTU H 1 0,2 5 aHAIUTHYECKAS peuenus KP Nel OIIK-1.2,
B IIPOCTPAHCTBE TEOMETPHS. (gactb — OIIK-1.3
Huddepenipans aHAITUTHYeCKas
HOE€ UCUHUCIICHHE reoMeTpus)
DOI»
HUroro no pazaeny 2,5 0,7 23,7
2. BBenenue B MaTeMaTHYECKHUI
aHanu3
- BeinosiHeHue KP
o] «JIuneit
Ne B:KTP(I);:;I;M’ - KOHCYJIbTAIUU 1O
2.1 Tpenen u anrebpa u pe”{e:Hg;;G; ;\@ 1, OIIK-1.1,
HETPEPHIBHOCTh  (PYHKIMU 0,5 0,4 | anamuTHueckas emegm I?P Nol OIlK-1.2,
OJIHOM TIepEMEHHOMN TEOMETPHS. (!P; ACTE — Hpe[[eJ'I—LI OIIK-1.3
epeHIHa ’
Hudepenuuars HENPEPBIBHOCTH)
HOE HCYHCIICHUE
DOI»
- BeinosiHeHue KP
Nel «JIuneliHas, | - KOHCYJIBTAlMU 11O
BEKTOpHAs pemennto KP Nel,
2.2 KoMmeKkcHble 4YHCIIa. ainrebpa u - IpOBEpKa OIIK-1.1,
Pemenne anreGpandeckux 0,5 29 aHAIIMTHYECKAS pemenust KP Nel OIIK-1.2,
ypaBHeHu# Haj nosiem C TEeOMETpHSL. (vactp — OIIK-1.3
Huddepenipans KOMILICKCHBIC
HOE HCYHCIICHUE yucia)
DOID»
Wroro no pazneny 1 3,3
3. Huddepenumanbroe
ucyncieHne (QYHKIMH — OJHOM
TIepeMEHHON
31 Onpeenene - CaMOCTOSITEIIbHAS
' . b pabora ¢ - KOHCYJIbTallMH IO
NPOU3BOJHOW (YHKIHUU B .
mutepatypoit — | pemenuio KP Nel,
touke. Juddepenunan, ero
N KOHCIEKT - poBepKa
TEOMETPHUUECKAH  CMBICI. «Baaun emernns KP Nel OIIK-1.1,
T'eomerpuueckuit u 0,5 1 DHBOS y;e < P (aacth — - OIlK-1.2,
MeXaHUYECKUH CMBICIT PHBOMAIIL OIIK-1.3
. TIOHSITHIO MIPOHM3BOTHEIE),
MPOU3BOJHOM. IIpaBuna .
i depeHImpoBaHTs " MIPOM3BOIHOINY, - IpOBEpKa
- BemnonHenue KP KOHCIIEKTa
TabIHIIa TPOU3BOIHBIX No 1
- BeinosiHeHue KP
Nel lnclinag, | < KOTCYIBTALIN 10
3.2 ubdepenuuponanue BEKTOpHas P - IPOBeDKa o
HESIBHO M IapaMeTpUYECKU anrebpa u eme}?m{ I?P Nol OIIK-1.1,
3aJJaHHBIX (hyHKIUH. 0,3 0,2 2 aHAJIMTHYECKAs p (acts — - OIIK-1.2,
Jlorapudmuueckoe TEOMETPHSL. HOCTDOGHIE OIIK-1.3
muddepeHnpoBaHe Jubdepennmans a(Il))I/IKOB
HOE HCYHCIICHUE (l;) —
DOI» YHIH
:@;3}11( ni ZI chfcf[]\(/l)ga}?}g poimonHerne KP |~ KOMCYIPTALIH 1O OIK-1.1,
YHIIL m 0,5 2,8 pemrenuto KP Nel, OIIK-1.2,
AphEpeHIMATLHOTO Nel - mposepka KP Nel |  OIIK-1.3
HCYHCIICHUS B )
HWroro no pazaeny 1,3 0,2 5,8

4, OOBIKHOBEHHBIC
nuddepeHnranbHbIe ypaBHEHUS




4.1 OOBIKHOBEHHEIE

- BeinostHeHue KP

JuddepeHanbHble Ne2 -
YpaBHEHHUS [IepBOTO «HeomnpeneneHHs! | KOHCYIbTHPOBAaHUE OIK-1.1
MOPAIKA. Mertonast ", u o pemieruto KP o
23 . OIIK-1.2,
peleHus OTpeJIeJICHHbIN Ne2, OIK-1.3
JudhepeHInanbHbIX nnTterpain, ®HII, - IpOBEpPKa '
ypaBHEHHI MIEPBOTO nuddepennuansy | perrenust KP Ne2
nopsizika ble yPaBHEHUS»
- cOCTaBJIeHHE
KoHcrekTa «1Y -
BBICIINX KOHCYJIbTUPOBaHUE
OIIK-1.1,
4.2 1Y BBICHIMX MOPSOKOB, TOPSJIKOB, o pemenuto KP
CBOJIAIIIMECS K [IEPBOM 0.5 25 CBOJIAIUECS K Ne2 OMK-1.2,
pEOMY ° OINK-1.3
MIEPBOMY», - IpOBEpKa
- BeinosiHeHue KP KOHCIIEKTa
Ne2
4.3 JIuHeliHbIC
JuddepeHaIbHbIe
YpaBHEHHUS n-ro
no—psizi-Ka. JIuneitnoe
OTHOPOJHOE  YpaBHEHHE. - permonHeHne KP
dyHIaMeHTaIbHas Ne2 -
cucrema peIIeHHH. «HeomnpeneneHHs! | KOHCYIBTHPOBAHHE OIK-1.1
Onpenenurens BpoHckoro. i, u o peuieruto KP >
N 0,5 25 N OIIK-1.2,
Heoxnoponnoe numeitHOE ompeeNeHHBIN N2,
OIIK-1.3
ypaBHenue (JIHAY), Bun unterpan, ®HII, - IIpOBEpKa
obmiero pemienus. Meron muddepennuansy | perrenus KP Ne2
Bapuallid  IPOU3BOJBHBIX bIC YPaBHEHUSD»
MOCTOSHHBIX.
JluneiiHoe ypaBHeHue ¢
MOCTOSHHBIMU
k03¢ hUIeHTaMu
- COCTaBJICHHE
KOHCTIEKTa -
4.4  Meronsl CIICHUS
cneTeM A p «Metoabl KOHCYJIbTUPOBaHHE OIIK-1.1,
HdEpEHIIATHHBIX 0,5 25 | pemwenns cucrtem | 1o pemenuto KP OIIK-1.2,
y aBHCIl){Mﬁul-FO TopsJIKa AY>, Ne2, OTK-1.3
yp PA - permonHerne KP | - mposepka KP No2
Ne2
HWroro no pazaeny 15 98
5. Huddepenumanbroe
HCUHUCIICHHE GyHKIMNA
HECKOJIBKHX MIEPEMEHHBIX
CaMOCTOSITEIIbHOE
U3yUYeHHE
5.1 Omnpenenenne Yy
. JUTEPATYPBHI:
OCHOBHBIX TTOHSATHA.
IIpenen m HempepHIBHOCTH HATHCAHIE - IpoBepKa OIK-1.1,
pea pep N 0,5 0,5 57 KOHCIIEKTa POBCp OIIK-1.2,
®HII. OcHoBHBIE CBONCTBA . KOHCIIEKTa
9 «CBolicTBa OIIK-1.3
(yHKIMH, HETIPEPHIBHBIX B N
. ¢GyHKIUA,
3aMKHYTO# 00JacTu
HETIPEPHIBHBIX B
3aMKHYTOM
obmacti»
5.2 YacTHble POU3BOIHEIE - BeinosiHeHue KP
u MPOU3BOIHAS 1o N2 -
HaIpaBJICHUIO. «HeomnpeneneHHb! | KOHCYITHPOBAHHE OIK-1.1
KacarenpHast MmIOCKOCTh H ", u o pemreanro KP s
0,2 0,5/0,5U| 6 y P OIK-1.2,
HOpMaJIb K IIOBEPXHOCTH. OIPEEICHHBIN Ne2, OITK-1.3
T'eomeTpuueckuii  cMbIC unrerpai, @HII, - IpOBEpKa '
muppepennmana. [Ipuznax muddepennpansl | pemenus KP No2

g dhepeHIHPYyEeMOCTH

bIC YPABHCHUA




5.3 IIpousBoaHas CIIOKHOU - BeinosiHeHne KP
GyHKIMY. YacThble Ne2 -
MPOU3BOJHEIE u «HeonpeneneHHs! | KOHCYTBTHPOBAHHE OTK-1.1
quddepeHansl  BBICIIUX 03 05 6 i, u o pemenuto KP OHK-l.Zl
MOPSIIKOB. ' ' OTpeIeICHHBIH Ne2, OHK-li 3‘
JuddepennupoBanue nnTterpain, ®HII, - IpOBEpPKa '
HESIBHO 3aJIJaHHBIX nuddepennuansy | perrenust KP Ne2
GbyHKIMT ble yPaBHEHUS»
- BeinosiHeHue KP
Ne2 -
54 MoHsTie o6 «Heonpvez[eneHHH KOHCYIBTHPOBAHHE |y g 1,
IKCTPEMYMax GbyHKIMIT 0,5 0,5/0,51| 6 . o peweruio KP OIIK-1.2,
MHOTHX TTePEMEHHBIX OTPC/ICTICHHbIN Ne2, OIIK-1.3
nnTerpain, ®HII, - IpOBEPKaA
nuddepennuansy | perrenust KP Ne2
ble yPaBHEHUS»
Hroro no paszueny 15 2/11 | 23,7
6. HWuTerpaspHOE WCYHUCICHUE
(YHKIMU OHOHU NepeMEeHHO
6.1 [epBooOpa3zHas - Bemorenne KP
F— Ne2 - KOHCYJIbTAITUH TI0
Heonpeneenmsiii «Heonge;:[enel{ﬂm peueruto KP Ne2, OTIK-1.1,
HMHTErpaJl U €ro OCHOBHBIC 0,4 2,3 . H . - MpoBepka OIlK-1.2,
o OTIpeiCICHHBIN pewenus KP Ne2
CBOMWCTBA. Tabmuna OIIK-1.3
naterpair, ®HIL, | (gacts — Hemocp.
HEOTIPCACICHHBIX muddepeHnnansH UHTETp.)
UHTETPaJIoB
bl YpaBHEHIS»
- BeinosiHeHue KP
Ne2 - KOHCYJIbTAITUH TI0
«Heonge;:[enel{ﬂm peuenuto KP Ne2, OITIK-1.1,
6.2 OCHOBHBIE  METOJIBI i, u - IPOBEpKa
0,3 2,7 N OIIK-1.2,
HMHTETPUPOBAHUS OTIpeeIICHHBIN pewenus KP Ne2 OITK-1.3
naterpar, ®HIL, | (9actb - MeTOBI '
nuddepeHInalbH | MHTETpUPOBaHMUs)
bIC YPaBHEHUSD
6.3 OmnpeneneHHbIH - BemmonHenue KP | - koHcynbTammu mo
HHTETPAIL. 3ajaun, Ne2 pemenuto KP Ne2,
NPUBOMSIINE K IIOHATHIO «HeonpeneneHHbI - poBepKa
OIpEeJIENIEHHOTO UHTErpaa. i, u pewenus KP Ne2 OIK-1.1,
0,5 0,7 6 ’ . OIIK-1.2,
Dopmyna OIIpE/ICIICHHBIN (gacts - OTIK-1.3
Herorona-JleiOnunma. unterpan, GHII, BBIYHCIICHUE '
CaoiicTBa. Mertoapt i depeHIraibl | OIpeneeHHOTo
WHTETPUPOBAHUS bIC YPaBHEHUS» UHTErpana)
- BeinosiHeHue KP
Ne2 - KOHCYJIbTALUHU 110
«Heonpenenenns! | pemenuio KP Ne2,
6.4 [Ipunoxenus II)?I ﬂn b - IpOBEpKa OIK-1.1,
0,3 0,4 7,7 ’ . OIlK-1.2,
OIIpEAeIEHHOTO UHTETpaia OIIpEe/ICIICHHBIN penreHust KP Ne2 OIK-1.3
unrerpai, ®HII, |(4acTb npunoxeHus '
nuddepeHnnanTbsH OTIP.HHT)
bIC YPaBHEHHUS»
- BeinosiHeHne KP
No2,
- - KOHCYJIbTalluH 110
camoctrosTenbHoe | pemenuto KP No2,
6.5 HecoGcTBenHbIE n3ydeHune - mposepka KP Ne2 |  OIIK-1.1,
HHTETpaJIbl. IIpusnaku 0,2 0,5/0,51| 6 JUTEPATYPBHI: ("acTp HecoOCTB. OIIK-1.2,
CXOUMOCTH KOHCIEKT MHTETPAJIBI) OIIK-1.3
«[IpusHaku -IpoBepKa
CXOJUMOCTH KOHCIIEKTa
HECOOCTBEHHBIX
HUHTETPaJIOB)
Hroro no pazneny 1,7 1,6/0,51| 24,7
Hroro 3a cemectp 8 6/1,51 [179,2 SK3aMeH




7. DneMeHTHI
BEPOATHOCTEN
MaTeMaTHYECKON CTaTUCTHKH

TEOpUH

u

- BpimoytHeHue KP

- BeinoHeHue KP

Ne3 «Teopus Ne3 «Teopust OIIK-1.1,
7.1 DNeMeHThI . N
COMOHHATODUKH 0,5 4 BEPOSATHOCTEH. BEPOSITHOCTEHA. OIIK-1.2,
p MaremaTtndeckas | MaTtemarndeckas OIIK-1.3
CTATHCTHKA CTaTHCTHKA
7.2 Airebpa  COOBITHIA
Knaccuueckoe - BeinosiHeHue KP
TEOMET] H'{ecx(’)e u Ne3 «Teopust KomcyaeTuposae | OINK-1.1,
P - P - o pemenuto KP OIIK-1.2,
CTaTHCTHYECKOE 4 BEPOATHOCTEH. Ne3 OIK-1.3
OTIpEeIeTICHNS] BEPOSTHOCTH. MaremaTtnueckas . -
- IpOBEpKa OIlK-1.4
AKcCHOMaTHKa TEOpUH CTaTHCTHKA
. peutenus KP Ne3
BEPOSITHOCTEH
7.3 TeopeMbl CIIOKEHHS H
YMHOKEHHUSI. VYcnoBHas - BermoniHeHne KP KOHCYTBTHPOBAHHE
BEPOATHOCTb. Dopmyna Ne3 «Teopust OIlK-1.1
POATE pMY. pHi o pemenuto KP '
TIONTHOH ~ BEPOSTHOCTH H 1/11 7 BEPOATHOCTEH. No3 OIIK-1.2,
¢dopmyna baiteca. Cxema MaremaTtuyeckas - O_BG; <a OIIK-1.3
Beprnymmm, npubmmkenus CTaTUCTHUKA» POBCP
pemenns KP Ne3
Jlanutaca u Ilyaccona
7.4 JuckpeTHble u
HETIpepbIBHBIE  ClTy4daiHbIe -
Bengqum Psan u (}; HKLUS - Bemmosenie KP KOHCYJIETHPOBaHUE
acIn eZ[GJI'eHI/I}I ! u o3 «Teopua o yeIJ_IeHII)/IIO KP OIK-1.1,
pactip 1/0,71 7 BEPOSITHOCTEH. p OIIK-1.2,
IJIOTHOCTb. No3,
MaremaTtHdeckas OIIK-1.3
MaremaTtnueckoe - IpOBEpKa
CTaTUCTHKA»
OXHJaHWE€ H JTUCHepCHs, pemenns KP Ne3
HayaJbHBIC U IICHTPAJIbHBIC
7.5 U3zBecTHbIE -
acrpeneNieHnsT H = HX - Bemonmenne KP KOHCYJIETHPOBaHUE
Encnl())BHe Ne3 «Teopus o yeI.HeHII)/IIO KP OIK-1.1,
o et 0,5/0,5U| 4 | sepostrocTeit. P OINK-1.2,
H(? MaJIIIiHOG ’ MaremaTtuueckas - O'Be’ <a OIIK-1.3
P CTAaTHCTHKa POBEh
pacrpezeseHue pemenus KP Ne3
7.6 MHuoromepHsie
CITyJaiiHbIe BeJII/I‘III)/IHLI - Bemorenne KP .
d)y:Kunn acn CI[CJ'ICHI/ISI. Ne3 «Teopus KOHCYJTBTHPOBaHHE OIIK-1.1,
CBiﬁCTBa p p‘{ncnoBHé /0,51 | 7 BEPOSITHOCTEH. o pemenuto KP OIlK-1.2,
’ MaremMaruueckas Ne3, OIIK-1.3
XapaKTePUCTUKH.
CTaTUCTHUKA» - npoBepka KP Ne3
DJIeMEeHTHI TEOPHHU
7.7 OCHOBHBIC TIOHATHS, - BeimosiHeHue KP -
reHepabHas Ne3 «Teopust KOHCYJIbTHPOBaHUE
COBOKYIHOCTb M BBIOOpKA. BEPOSATHOCTEN. o pewenuto KP OIIK-1.1,
CTaTUCTHYECKAE  OLIEHKHU 7,1 | Maremaruueckast Ne3, OIIK-1.2,
napaMeTpoB CTaTUCTHKa», |- mpoBepka KP Ne3, OIIK-1.3
pacnpenenenus. TodedHble -KOHCIIEKT 1O - poBepKa
Y MHTEPBaJIbHBIC OLICHKU pasaeny KOHCIIEKTa
- BeimosHeHue KP -
7.8 JloBepuTenbHbIE
MHTEDBAILL s Ne3 «Teopust KOHCYJIbTHPOBaHHE
na aﬁeT 0B HO ManLHf)ro BEPOSTHOCTEH. o pewenuto KP OIIK-1.1,
af:)n ezlgneHI/Iﬂ li)_IOHSITI/Ie o 7 Maremaruueckas Ne3, OIIK-1.2,
pacrip ’ cTaTHCTHKa», |- mpoBepka KP Ne3, | OIIK-1.3
KPUTEPHUIX MPOBEPKU
-KOHCIIEKT 1O - IpoBepKa
CTATHUCTHYECKUX TUITOTE3
pasneny KOHCIIEKTa
7.9 Kpurnueckas obnacth, - BeinosiHeHue KP -
YPOBEHb 3HAYUMOCTH, Ne3 «Teopus KOHCYJIbTUPOBAHHE
MOIIHOCTh KpUTEPHUS. BEPOSITHOCTEH. o pemenuto KP OIIK-1.1,
Kputepnii corylacus 80,1 | MaTtemaruueckas Ne3, OIIK-1.2,
Ilupcona mis THUIOTE3BI O CTaTUCTHKAY, - npoBepka KP Ne3, OIIK-1.3
HOPMaJIbHOM -KOHCTIEKT MO -TpoBepKa
pacrpeneneHun pazneny KOHCIIEKTa




Uroro no pazaeny 8 4/2,71 |127,2
HWroro 3a cemectp 8 4/2,71 [127,2 3a4€T
Hroro no aucuuIuinHe 16 10/4,2 11| 306,4 9K3aMeH, 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMATPUBAET UCIIOIb30BAHHE B y4€OHOM
nporecce AaKTUBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHH B COYETAaHHUH C
BHEAYJUTOPHON paboTOil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
obyuaromuxcs. Cornmacao 1. 34 Tlopsigka opraHW3alliil M OCYIIECTBICHHS JCATECIHLHOCTH IO
o0Opa3oBaTelbHBIM IporpamMmam OakanaBpuaTa Beiciiero odpazoBanus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu mpoBeeHUN Y4eOHBIX 3aHSATHH 00ECIIEUMBACTCS Pa3BUTHE Y
00y4aromuxcsi HaBBIKOB KOMaHAHON paOOThl, MEXKIMYHOCTHOM KOMMYHUKAIUM, MPUHSATHS
peLIeHN, JUACPCKUX KAdyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodeccuoHaNbHOM AESITETbHOCTH BBITYCKHUKOB U OTpeOHOCTEN paboToaaTenei.

BriOupas Ty wim MHYIO0 TEXHOJOTHIO paboThl C 00yUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BUJY, YTO HanOombiiero 3gpdexra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CIIM YYUTHIBATH LIETU
0o0pa3oBaHus, HAa PEANM3aLHUI0 KOTOPHIX JOJDKHA OBITh HampaBiieHa u30upaemasl TEeXHOJIOTHSA,
co-JiepKaHue, KOTOpOe MPEACTOUT NepeaaTh 00yJaroIMMCs ¢ €€ IOMOIIbIO, a TAK)KE YCIIOBHS, B
KOTOPBIX OHa OYJeT UCIIOIb30BaThCS.

B nameit paboTte MbI HCIIONIB3YEM CIIEAYIOLIEE.

1. TpaguuuoHHsle oOpa3zoBaTelibHblE TexHoJoruu. OpraHusanus 00pa30BaTEIbHOIO
mpouecca, MOpeanojiaraeT MNPsSMYI0 TPaHCIALUIO 3HAHUW OT MpernojaBaTelis K CTYACHTY
(IpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MIUIIOCTPATUBHBIX METOJIOB OOy4YeHUS).
YueOHasi AesITeNbHOCTh CTYIEHTAa HOCUT B TAaKMX YCIOBHSX, KaK MPaBHUIO, PEMPOAYKTHUBHBII
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBaTeIbHOE H3JIOKEHHE Marepuaia B
JTUCIUILIMHAPHOMN JIOTUKE, OCYIIECTBIIIEMOE MTPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMH.

- IPAKTHUYECKOE 3aHATHE, IOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
MPEJIOKEHHOMY aIrOPUTMY.

2. Texuomorun mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MPOIECC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IIO3TANHOTO PELIEHHUS MPOOJEMHONW 3aJaydl WM BBITOJHEHUS
yuebHoro 3ananus. [IpoekT npennogaraet COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJIEHTOB, HAIIPABJIEHHYIO HA BbIPAaOOTKY KOHIEMIIMM, YCTAHOBJIEHHE LIeJeil U 3a1ad,
(GOpMYIHPOBKY OKHJAEMBIX PE3yJIbTaTOB, OIpEJeeHHE NPHUHLUIOB U METOAMK peIIeHUs
MOCTaBJIEH-HBIX 3aJa4, IJAHUPOBAaHUE XoJa pPadOThl, MOMCK JOCTYNHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TAHYI0 pPEANM3alUI0 IUlaHa paboThI, MPE3CHTALUI0 PEe3yIbTaToOB PabOThI, MX
ocMbIciieHre U pediekcuto. [IpumensieTcss B OCHOBHOM IS TEpexo0/ia KOMIETEHIIMH Ha YPOBEHb
BJIAJICHUS.

OcCHOBHBbIE TUIIBI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOM JIEATEIbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpubImkeHa K ¢opmaTy Hay4dHOTO
UCCJIEIOBaHMs (J10Ka3aTeIbCTBO AKTYaJIbHOCTH TEMbI, ONPEJCIICHHE HAay4HOM MpoOsIeMsbl,
npeaMera U oObeKTa HCCieoBaHMA, LeNed W 3ajad, METOAO0B, MCTOYHUKOB, BBIJIBHKEHUE
TUTIOTE3bI, 0000IIEHNE Pe3ylIbTaTOB, BBHIBOJIBI, 0003HAUYEHHE HOBBIX MpoOiem). PesympraTom
ABJIsIeTCS yueOHast KapTa [0 MOIYII0 Hateil 00pa3oBaTebHON MPOrPaMMBI.

TBOpYECKHIT TPOEKT, MNPEANOJaramlliii B OTIWYHAE OT MPEIbIAYIIEro, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYUMOMY «MaTeMaTUYECKOMY»
coObITHIO (TTpa3aHuK ymncna «I[lu» u T.1.); «MaTemaTuyeckas» OTKPBITKA (CBOEro poaa yueOHast
KapTa, TOJbKO He(OopMalbHO, KpaCOYHO 0(opMIIeHHAs; BUICOPOIUK «S1 Haydy Bac pemarth ...» 1
T.II.

WHpopMallMOHHBI MpPOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENILHOCTE C  SIPKO
BBIPaXEHHON 3BPUCTUYECKON HAMPABIECHHOCTHIO (ITOUCK, OTOOp U cCUCTeMAaTH3alus UHOpMauu
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYaCTHHUKOB IPOEKTa ¢ 3TOM MH(OpMaIuei, ee aHaIU3 U
0000111eHIE 1, HAKOHEII, TPE3EHTAIIUS TT0 TPAKTUYECKOMY MTPHUIIOKEHUIO).



4. WMHpopManmoHHO-KOMMYHHMKAIIMOHHBIE 00pa3oBaTelbHbIE TeXHONOTHH. Opranuzamus
00pa30BaTEeNBLHOrO Ipolecca ¢ NPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX MPOIPAaMMHBIX Cpell U

TEXHUYECKHUX CPEACTB paboThl ¢ wuHPOpManmeir (MHPOPMAIMOHHYIO Cpely YHUBEPCHTETa
MOOJYC MOODLE).

6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOM padoThI 00yyalommxcst
[IpencrarneHo B mpuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeAeHHs IPOMEeKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUIITIMHBI (MOYJIs1)
a) OcHoBHas TUTEpaTYypAa:

1. Mumaues B. C. Beicmas maremaruka: y4e6unuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bsiciiee obpazoBanue). — Www.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcr: AJICKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716. — Pexxum jgoctyma: s aBTOPH3.
MOJIb30BaTEIEH.

2. Maremaruka: yue6. mocooue / FO.M. Jlanuos, JI.H. Xypoenko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypueBa ; mon pea. JLH. XKypGenko, I''A. HuxonoBoii. — Mockaa:
NHOPA-M, 2019. — 496 c¢. — (Beiciee oOpa3oBanue: bakamaBpuar). - ISBN
978-5-16-102130-9. - Texker: 3JICKTPOHHBIH. - URL.:
https://new.znanium.com/catalog/product/989799. — Pexum jgoctyma: s aBTOPH3.
MOJIb30BaTEIEH.

0) JlonmosiHuTeIbHAS JIUTEPATYpA:

1. Teopust BepOSATHOCTEH U MaTeMaTHYECKast CTATUCTHKA: YdyeOHoe mocobue / buprokosa
JL.T., boopux I'.'H1., Marees B.U., - 2-¢ u3n. - Mocksa: HUL[ MH®PA-M, 2017. - 289 c.
(Boiciiee obpazoBanue: bakanaspuat) ISBN 978-5-16-011793-5. - Tekcr: snexkTponHsIil. - URL:
https://new.znanium.com/catalog/product/370899.—  Pexxum  jgoctyma:  uis  aBTOPH3.
IIOJIb30BaTENEN.

2. Marematuka B mpuMepax W 3ama4ax: yde0. mocobme / O.M. JlerrsipeBa, JI.H.
Kyp6enxko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — MockBa: UHOPA-M, 2019. —
372 c. — (Bwicmee oOpasoBanue: bakamaBpuat). - ISBN 978-5-16-102288-7. — Tekcrt:
sanekTponnbii. — URL: https://new.znanium.com/catalog/product/989802.— Pexum moctyma:
JUISl aBTOPU3. MOJIb30BATEIIEH.

3. Mauxko, I1.E. Beiciias MmateMaTHKa B yIpaXHEHUsIX U 3a1a4dax. (B 2-x gactsax) [Tekct] /
IT. E. lauko, A. T'. ITonos, T. fI. KoxeBuukoBa. - M.: Beiciras mxoina, 1986-2009. ISBN:
978-5-488-02201-0. - 601ee 1000 miT.

4. ®duxrteHronsil, .M. OCHOBbI MaTEMaTHYECKOTO aHaiu3a: yueOHuK: B 2 yacTsx / .M.
®uxtenronsl. — 11-e uzn., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts 1 — 2019. —
444 c¢. — ISBN 978-5-8114-0190-1. — Tekcrt : 37eKTpOHHBINA // DNeKTPOHHO-OMOIMOTEUHAS
cucrema «JIauby» : [caiit]. — URL: https://e.lanbook.com/book/112051 . — Pesxxum noctyma: amist
aBTOPU3. MOJIb30BATEIEH.

5. ®uxtenronbil, [.M. OCHOBBI MaTEMaTHYECKOTO aHaKM3a: yueOHuK: B 2 yacTsx / [.M.
®uxrtenronsll. — 10-e m31., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacte 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TekcT: 2neKkTpoHHBIH // DNeKTpOHHO-OMOIMOTEUHAS
cucrema «JIauby : [caiit]. — URL.: https://e.lanbook.com/book/115730 . — Peskum moctyma: aist
aBTOPU3. TIOJIH30BATENCH.

6. [llumaues B. C. 3agaunuk 1o BeiciicH Maremaruke: yue6. mocobue / B.C. Ilumayes.
— 10-e uzn., crepeorun. — Mocksa: UHOPA-M, 2020. — 304 c¢. — (Bsiciiee oOpazoBanue). -
ISBN 978-5-16-101831-6. - Texcr: AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/1042456



B) MeTonuyeckue ykazaHus:

1. AGpamoBa, .M. DieMeHTBhl BEKTOPHOW anreOphl W aHAIMTHYECKOW T€OMETPHU:
Metoaunueckue yka3anus st CTyeHToB | kypca Bcex crenpansHocTei. — MI'TY, 2008. — 16 c.

2. Axkmanoga, 3.C. Heonpenenennsiit uaterpan: Terpaas-koncmekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, 1.A. KpuBsie u moBepxHoctu 2 nopsiaka. [lomsipaasi cucrema KoopAuHarT.
[Tpaktukym — Marauroropck: I'OY BITO «MI'TY um. I'.1. Hocosay, 2009. —19 c.

4, TopsueBa, H.A. Teopus (yHKIUN KOMIIJIEKCHOTO IEPEMEHHOTO: MeToandecKue
YKa3aHUsS W BapUaHThl WHAMBUAYAJIbHBIX 3aJaHUM ISl CTYJEHTOB BCEX CIEIUATBHOCTEH —
Marnautoropck: 'OY BITO «MI'TY um. I'.'1. HocoBay, 2011. — 28 c.

5. I'pauesa, JI.LA. OnpeneneHHbIl UHTETPAl: METOJUYECKUE YKA3aHUS JUIsl CTYIEHTOB —
Marnautoropck: 'OY BITIO «MI'TY um. I'.'11. HocoBay, 2010 —12 c.

6. I'pauesa, JI.A. DneMeHTHI JTMHEHHON anreOpbl, BEKTOPHOH aJireOpbl M aHATMTHYECKON
reoMerpun: YuebHoe nocoodue. - Maruutoropck: 'OY BIIO «MI'TY um. I'.'1. Hocosay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTopHblii MPakTUKyM IO cTtaTucTuke ¢ npumeHeHunem EXCEL:
Meron. yka3. s J1abopaTOPHBIX PabOT M0 MATEMAaTUIECKOM cTaTUCTHKE.- Marautoropck: [OY
BITIO «MI'TY um. I'.1. HocoBay, 2009 — 40 c.

8. N3ocoB A.B. 'apmonunyeckuii anann3: Mertonnvecknue yKa3aHus U BapUaHTHI 3aJaHU
JUTSL CAMOCTOSITENILHOM PabOThI M KOHTPOJIs 3HaHMi cTyaeHToB. — MI'TY, 2009. — 24 c.

9. Maxkcumenko, M.A. CoObITrst 1 BeposATHOCTh. YacTh 2: MeTo. ykas. - MarHUTOTOpCK:
'OV BIIO «MI'TY um. I''M. Hocosay, 2010. — 25 c.

10. Masuenko, E.II. TlpowsBognas wu muddepennman ¢yHkuuu. [IpakTUKyM.-
Marnuroropck: 'OY BITIO «MI'TVY um. I'.1. HocoBay, 2010. — 38 c.

11. Masuenko E.I1. UccnenoBanue ¢yHkimii u moctpoenue rpadukos. [Ipaktukym. —
Marnuroropck: 'OY BITIO «MI'TY um. I'.1. HocoBay, 2011. — 20 c.

12. CaBymkmna H.®. KomoOunaropuka. CoObiTHe U BeposiTHOCTb. Yacte |
KombOunaropuka. Anredpa coObiTuii: MeTon. ykazaHus 1o AUCUHUIUIMHE «MaTemaThka» ais
ctyneHToB | kypca Bcex crienuanbHocTedt. — MI'TY, 2007. — 17 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammHoe o0ecnieyenne

Haumenoanue [10 Ne norosopa Cpox aeicTBus JTUIIEH3UN
7Z1p ¢B000IHO pacupocTpansemoe I1O 0eccpoyHO
STATISTICAB.6 [K-139-08 ot 22.12.2008 0eccpouHO
bpaysep Mozilla

Firefox cB0OOAHO pactpocTpansemoe [10 6eccpodHo
Bbpaysep Yandex |cBoGoaHO pactpoctpansemoe I10 0eCCpOIHO

FAR Manager cB00OOAHO pactpocTpansemoe [10 06eccpouHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

OnekTpoHHas 0aza meproandeckux miganuii East View
Information Services, OO0 «MBHC»

https://dlib.eastview.com/




[Touckosas cucrema Axkagemus Google (Google Scholar) |URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EquHoe OKHO gocTymna K

URL.: http://window.edu.ru/
nH(OPMAIIMOHHBIM pecypcam

HamumonansHas HH(pOpPMaAITMOHHO-aHATUTHYECKAS URL:
cucrema — PoccHilckuil MHIEKC HAyYHOI0 UTUPOBAHUS s . .
https://elibrary.ru/project_risc.as

9 MaTtepuajJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUMTILITHHBI (MOIYJIs1)

MarepuaabHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

VYdeOHblE ayqUTOpPUM JUIsl  TPOBEACHUS 3aHATHH  JIeKnMoHHOTO Tuma Jlocka,
MYJIbTUMEAMUHBIC CPEICTBA XPAHCHHUS, IEPEIauH U MPEICTaBICHIS HHPOPMAITUU

YdeOHbIE AayAUTOPUHM JUIS TPOBEACHUS NPAKTUYCCKUX 3aHITUH, TPYNIOBBIX |
WH/IMBUYAIbHBIX KOHCYJIBTAI[MM, TEKYIIEr0 KOHTPOJS M MPOMEXKYTOYHOM aTtectanmu Jlocka,
MYJIbTHMEIUIHBIA IIPOCKTOP, SKPaH

Kommiekc MeToauuecKux pa3paboToK (pa3gaTodyHOro Marepuana U METOJHYCCKUX
yKa3aHui ) M\WJIK KOMIUIEKC TECTOBBIX 3aaHu#l JJIsI IOATOTOBKH M MPOBEACHHS IIPOMEKYTOYHBIX
pyOEKHBIX KOHTPOJICH

[TomenieHust 1Jisi CaMOCTOATENBHOM paboThl ydamuxcs [lepcoHaabHBIE KOMITBIOTEPHI C
nake-tom  MSOffice, BeixomoMm B MHTepHET ¥ ¢  JOCTYIIOM B  3JCKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA

[Tomemenne s  XpaHCHHS W NPOPUIAKTHYECKOTO OOCIY)KHBAHHS — Y4eOHOTO
obopynoBanusi Illkadpl 1Ist XpaHeHHS Y4eOHO-METOJAMYECKOW JIOKYMEHTAllMH, Y4eOHOTO
000pyI0BaHUs ¥ y4eOHO-HATIISAHBIX TTOCOOMIA

IMpunoxenune 1 (6 YuedGHO-MeToAMUYeCKOe ODecreYeHHE CAMOCTOATEILHON PadoThI
00y4JaIOIIMXCS)

Mo ancumnamHe «MaTtemaTuKa» NpeaycMOTpeHa BHeayAUTOPHAA CaMOCTOATe /IbHaA pa60Ta
o6yqa+ou.|,v|xcn, nposoanman B Buae CaMoOCTOATE/IbHOIO N3y4eHNA INTEPATYpPbI N MHd)OpMaLl,MOHHbIX
pecypcos, a TaKXXe B BnAe peeHnAa TMNoBbiX 3a4a4 nNpu BbINO/IHEHNUN KOHTPO/IbHbIX pa60T.

MpumepHble KOHMponbHbie pabomei (AKP):

AKP Nel «J/luHelHanA, BeKTOpHaA aarebpa u aHanutuueckasa reometpua. AuddepeHumanbHoe
ncuucnenme POMNM»

3apaHue 1.

PelwnTte cuctemy Tpems cnocobamu: a) maTpuuHbim cnocobom; 6) no dopmynam Kpamepa; 8) meToaom

[aycca
X—2y-32=3,
3X+y-2z2=09,
2X -3y +5z =-4.
3apaHue 2.

1) HaitguTe yron mexay Bektopam @ u b, ecim a = (2;—1), b= (— 2; 2).



MocTpoiiTe AaHHbIE BEKTOPbI B cMcTeMe KoopamHaT OXy, a TakxKe BEKTOpbI, nsobpaxatowme: 2a +b ,

a-3n.

2) YKaxkute cpeauM HUKENpuUBEAEHHbIX BEKTOPOB OPTOrOHAa/IbHbIE, KOJIIMHEAPHble, a TaKXKe

KOMMnaHapHble: a = (—3;—],' 4), b= (2,-2;1), C :(2; %; —gj, d= (7,11, 8).  Bbiuucaute

naowaap napannenorpamma, NoCTPOeHHoro Ha Bektopax b u C.
3apaHue 3.

Hanwucatb ypaBHeHue npamoin AB , ecan A(—l; 2; 3), B(—l; 2;—1). BbIUMCANUTD PacCTOAHNE OT TOUKU

A 3TOI NPAMOI A0 NAOCKOCTK, NPOXOAALLLEN Yepes TOUKY B, nepneHaMKyIapHO BEKTOPY N(O;-3; 9).
3apaHue 4.
MpuBEAUTE K KAHOHMYECKOMY BUY M NOCTPOMUTE KpuBylo X° — 4X + 2y2 -4y =0

3apaHue 5.

Bbluncnnte npepensi:

. 1+4x=x* . 3x-arcsin 2x _ J2x-1-+5
a) IImﬁ; Im——;8) lim .

x—o X + 3X° + 2X x-0 COS X — COS~ X x—3 x—3
3apaHue 6.

d? 2 X =ctg2t,
Hangute Y 7 —Z ana GyHkumi: a) y =¥ 6 J )
dx  dx y = In(sin 2t).
3apaHune 7.
. . 2x -7 .
CocTaBbTe ypaBHEHUE KacaTe/IbHOM K KPpUBOWA: y=— 2 B TOYKe X, =-1. Hapucyiite
X J—

KacaTesbHYo U KPUBY!IO.

AKP Ne2«HeonpepgeneHHblii u onpegeneHHblii uHterpan, ®HM, audpdpepeHuymanbHbie ypaBHEHUAY

3adaHue 1.Bbluncnute HeonpeaeneHHble NHTErpanbl

1) j(1+t923x)dx; 2) J' 3 X dx;3)_[arcsin5xdx; 4)J‘|nixdx.

\VBX + X2

3adaHue 2.BbluncanTe onpeaeneHHble MHTerpanbl

1 2 4,5 .
(L-sin2x)*dx;  2) _fxz dx ; 3) jx_ldx

Oex 13\/2X_1

1)

oty

3adaHue 3.Hangute naowanb GUrypbl, orpaHUYEHHON TMHUAMMU:



Xy=6, x+y—-7=0.

3adaHue 4.BbluncnnTtb HeCOBCTBEHHbIM MHTErPan UAM YCTAHOBUTb €70 PAaCXOAMMOCTb:

1) Tx?’e‘“dx; 2) j ax

3adaHue 5.HaiiTu 1 noctpouTb 06nacTb onpeaeneHus  QyHKUUU

z=In(4— x> —y?)—arcsin(2—-y).

3adaHue 6.Hailgute 4acTHble MPOM3BOAHbIE MNEPBOro Nopsaka yHKLMK:

z2=3xy® —sin(x® + y) + X+y

X—y

3adaHue 7. HaliguTe rpagueHT ckanspHoro nons U = X + y2 —2? weromogynbBTouke M &-L2)

3adaHue 8.HainTu HaumeHbluee W Hambosbliee 3HayeHue YHKUMMK
Z=xX—xy+2y*+2y+1

B obnactu D: x+y=-5 x=0; y=0.

3adaHue 9.Pelwuntb guddepeHLmanbHble ypaBHEHUA NepBOWi cTeneHn

A xy'—4y —x*Jy =0,

T
B)y’sinx = ylny, 4 5) =e

B) X(y? —1)dx + y(x* —1)dy = 0.

3adaHue 10.PelunTb NNHeNHble HeoAHOPOAHble auddepeHLManbHOE ypaBHEHWE C NOCTOSHHbIMM
KoapdULMeHTamm

a)y" =3y +2y=>4x+9)e”, 6) y"+4y +8y=(x+2)cos3x

3adaHue 11.Pewntb 0g4HOPOAHYIO cucTeMy anddepeHLmanbHbIX ypaBHEHWNIA:

x'=6x—y,
y =x+4y.

AKP Ne3 «Teopusa BepoaTHoOcTeid. MaTemaTuuecKan CTaTUCTUKA»



o

. B ypHe 12 wapos. Cpean 3Tux wapos 3 6enbix 1 9 YepHbIX. KakoBa BEPOATHOCTb TOrO, YTO Hayadauy

BbIHYTbI LIAP OKakeTca 6enbim?
B paguoctyamn Tpn mnkpodoHa. 1A KaxKaoro nus nepsbix ABYX MUKPOPOHOB BEPOATHOCTb TOr0, YTO
OH BKJ/IIOYEH B AaHHbIN MOMeHT, pasHa 0,45, a ana Tpetbero — 0,9. HaliTu BEPOATHOCTb TOFO, YTO B
[OAHHbIA MOMEHT BKJ/IOYEHbI 2 MUKPOdOHa.

B npoaarke nmetotca 6esble M KOpUYHEBDbIE ANLA B COOTHOLWEHUM 2:3, npuyem npomsBoactso 60%
6enbix U 71% KOPUYHEBDLIX AML, AATUPYETCA AHEM, NpeaLlecTBYOWMM AHIO NPOAAXKKU, a OCTasibHble
ANua patupytotca 6onee paHHMMM yYncnamu. MoKynaTenb 3aKasbiBaeT AlLa, SATUPYEMbIE AHEM,
npeawecTByOWNUM AHIO NPOAAXKWU, HE3ABUCMMO OT MX LBeTa. KakoBa BEpPOATHOCTb TOro, YTO emy
npoaaayT peLweTky 6enbix AnL?

TenedoHHan ceTb yupexaeHua obcnyxumeaer 200 aboHeHTOB. BepoATHOCTb TOro, YTO B TeYeHue
MWHYTbl BHYTPM 3TOM CETU KTO-TO KOMY-TO MO3BOHMT, paBHa 0,7. KakoBa BepOSTHOCTb TOrO, YTO B
TeyeHne MUHyYTbl byaeT 5 3BOHKOB? KaKoBa BEPOATHOCTb TOro, YTO B TeYEHWe MUHYTbl Byaer He
6onee 5 3B0OHKOB? HaTK HanBeposTHENLLEE YNC/I0 3BOHKOB B TEYUEHNE MUHYTHI.

3amaH psia pacnpeneneHus ciaydaiiHond BenmmuumHbl X. HaliTh Marematmdeckoe OKuIlaHue,
JUCTICPCHUIO U CpeJIHEe KBaJpaTuiIeckoe oTkioHeHue. [TocTponTh pyHKINIO pacpeie/ieHusl.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

Jls HenpephIBHOM clTydyailHOUM BETTMYMHBI 3a/1aHa PYHKIUS pacrpeaecHus F(X). Tpebyercs

HalTH IJIOTHOCTh paclpeneaeHus f(X), MaTEMaTHYECKOE OXKUAAHUE, NUCIIEPCHUI0, CPEIHEE
KBaJPaTUYECKOE OTKJIOHEHHE. BBIYMCINTG BEPOATHOCTH TOr'O, YTO OTKJIOHEHHE CIy4alHON
BEJIMYMHBI OT €€ MaTeMaTHYeCcKOro oXxuaaHus OyneT He Oojiee CpelHero KBaJpaTU4ecKOro
otksioneHus. [loctponts rpaduk GyHKIHIA.

0 :
F(X) =1 (1-cos2x) L 0<x<Z
2 2
1 ' T
X>—

3akoH pacnpeaciicHud CUCTEMbI TUCKPCTHBIX CJ'Iy‘IS.fIHBIX BCIIMYHH (X ,Y) 3aJaH Ta6J'II/II_[eI‘/’L
Haiitu KOB(I)CI)I/II_II/IGHT KOoppeisinun rxy U BCPOATHOCTH IIONAAaHUA CIIYYAWHOU BCINYHUHBI

(X,Y) Bo6macts D.

0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4; 1<y<4]




IMpuioxenue 2

7 OueHoYHbIE CPeACTBA IS NPOBeAeHNs] IPOMEKYTOUHON ATTeCTALNU

a) Ilnanupyemsble pe3yabTaThbl 00y4eHHs M OLIEHOYHBIE CPeICTBA UISl MPOBe/IeHUs MPOMeKYyTOYHOM

arrecTalMu:
K Nupuxarop
on
JIOCTUKEHUS OneHoYyHbIE CpeCTBA
HWHJIUKATOpa
KOMIIETCHLIUH
OIIK-1 - Crnoco0eH pemiaTh 3aa4u NPo(ecCHOHATBHOI eI TeJILbHOCTH HA OCHOBE UCIIOJIb30BAHNS

TCOPETUYECCKHUX U MPAKTHYECCKUX OCHOB €CTECTBCHHBIX M TEXHUYECCKHUX HAYK, 4 TaK/Ke

MaATEMATHIECCKOI0 ammaparta

OIlK-1.1

Ompenenser
XapaKTePUCTHKH
¢duznyuecKoro u
XHUMHYECKOTO Ipolecca
(sBNICHUN),
XapaKTEePHOTO IS
00BEKTOB
npohecCHOHATBHOMN
JICSATSIIbHOCTH, Ha
OCHOBE TEOPETUIECKIX
1 3KCTIICPUMEHTAITLHBIX
HUCCIIEIOBAHNN

1. ®opMyIUPOBKH OCHOBHBIX TEOpEM (CBOMCTB, MPU3HAKOB
M3y4YaeMbIX TOHATHH, HEOOXOAUMBIE U JOCTATOYHBIC YCIOBUS) B
M3y4aeMBbIX pa3lenax Kypcea.

2. Metoapl pacKpbITUSL HEONPEAEICHHOCTEN, BBISICHEHUS
HETMPEPHIBHOCTU (PYHKIMH OTHON MMepeMEHHOM.

3. AITOpuTM MPUOTMKEHHOTO BRIYHUCICHUS (DYHKITHH C
oMoIIbio TuddhepeHnnana; HamuCaHus ypaBHEHUS
KacaTeNbHOH MPsAMOi (TTOCKOCTH).

4. AJTOPUTM TIOJIHOTO MCCCIOBaHMs (DYHKIIUY.

5. MeTo/ipl BBISICHEHUS! KJIACCOB MHTETPUPYEMBIX (DYHKIIWH, a
TaKKe METO/Ibl MHTETPUPOBAHHUST OCHOBHBIX KIIACCOB (DYHKIIMH.

TeopeTHueckue BONPOCHI 1151 32a49eTa H IK3aMEHOB
1 kypc 3uMHAA ceccust

CkasipHOE IPON3BE/ICHHE IBYX BEKTOPOB M €r0 CBOHCTBA.

BekTopHOoe npou3sBeieHre IBYX BEKTOPOB U €T0 CBOICTBA.

CmMemaHHOe TIPOU3BEICHNE TPEX BEKTOPOB U €TI0 CBOWCTBA.

OcHOBHasi WIesl aHWINTHYECKOW TeOMETpUH, NpUMEHEHHE

BEKTOPHBIX IIPOU3BEICHUM.

5. TIlpsmas Ha TUIOCKOCTH. Pa3nudHble BHIBI ypaBHEHUH NpsMON Ha
IUIOCKOCTH.

6. VYroa Mexay NpsMbIMH Ha IUIOCKOCTH. PaccTosiHuEe OT TOYKH JI0
IPsIMOX Ha IIOCKOCTH.

7. OnawIic u ero cBoicTaa.

8. T'mnepOona u eé cBoiicTBa.

9. [Ilapabona u eé cBoiicTBa.

10. Ilnockocts B mpocTpaHCTBe. Pa3nmuuHble BHABI ypaBHEHHI
IUIOCKOCTH B IIPOCTPAHCTBE.

11. Yron Mexmy IockocTsIMH. PaccTosiHne OT TOUKHM /10 TUIOCKOCTH.

12. Tlpsimas B mpocTpaHCTBe. PasnmiuHble BUabl ypaBHEHUH NPSIMOH B
MIPOCTPAHCTBE.

13. B3zauMHOe pacroioKeHHe MIIOCKOCTH U MPSIMOU B TPOCTPAHCTBE.

14. TIoBepXHOCTH BTOPOTO MOPSIKA.

15. Kpwusas B mpocTpaHCTBE.

16. dynkiust. Criocoost 3aganus. O6nacte onpenaeneHus. OCHOBHbIE

JJIeMEeHTapHble (YHKIMH, UX CBOMCTBA, rpaduku.

PR
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O1eHOYHBIC CpPeICTBa

17.TIpenen pyukunu B Touke. [Ipenen pyHkuM B OECKOHEYHOCTH.
OIHOCTOPOHHNWE TIPEICIHI.

18. beckoreyHO Majble 1 OECKOHEYHO OobIHe GYHKINH, CBS3
Mexay HuMH. CBo¥icTBa OECKOHEYHO MaJIBIX ()YHKITHA.

19. Teopemsr o mpenenax. PackpriTie HeonpeneIeHHOCTEH.

20. 3ameuaTteapHBIC TIPEICITHL.

21. CpaBHeHHEe O€CKOHETHO MaJBIX (DYHKIMHA. DKBUBAICHTHHIE
OeckoHeuHO Majble (PYHKIMH U OCHOBHBIE TEOPEMBI O HHX.
[TpumeHeHne K BEIYUCICHHIO MPEJIENIOB.

22. HempepbIBHOCTh (DYHKIMH B TOUKE. TOYKH pa3pbiBa U UX
KiaccupuKarys.

23. [IpousBoaHast QyHKIMH, €€ TCOMETPHUCCKUI U PUINUCCKUI
CMBICII.

24. YpaBHeHUs KacaTeIbHON M HOPMAITH K KPUBOM.
JuddepeHunpyeMocTs QyHKINH B TOUKE.

25. Ilpon3BoHast CyMMBI, pa3HOCTH, ITPOU3BEACHUS, YACTHOTO
(yaxauit. [IponsBogHas COXKHON 1 00paTHON (YHKIIUH.

26. IluddeperunpoBaHrie HEIBHBIX U TApaMETPUICCKH 3aJaHHBIX
(yaxauit. Jlorapupmiraeckoe nudhepeHIUpOBaHAE.

27. I1pon3BOIHBIE BBICIIUX TTOPSIKOB.

28. Inddepennuan pynkuun. ['eomerpudeckuii cMpIca
muddepennmana. OCHOBHBIC TeopeMbl 0 auddepeHiuanax.

29. Ilpumenenune nquddepernmana K npuOIHKEHHBIM BEIYHCICHHSIM.

30. OcHoBHBIC TeOpeMbI TU(GEPEHIIMATHHOTO UCUHUCICHUS: Poss,
Jlarpanxa u Komn.

31. IIpasuio Jlonuras.

32. YcnoBust MOHOTOHHOCTH (PYHKITHIA. DKCTPEMyMBI () YHKITHIA.
Heobxoanmoe 1 1ocTaTouyHOE YCIOBUS SKCTpEMyMa (pyHKINH.

33. HaubGonpniee n HanMeHbIIee 3HAYCHUS (PYHKIIUN HA OTPE3KeE.

34. Bemyknocts rpaduka ¢pyakuun. Toukn nepern6a. Heooxommmoe
Y JOCTATOYHOE YCJIOBHS TOUEK Mepernoa.

35. AcuMnToTHI rpaduka GyHKIHH.

1 xkypc JeTHssA ceccust

36. IlepBooOpa3Has. HeompeneneHHbII MHTErpal M €ro CBOWCTBA.
Tabnuia OCHOBHBIX HHTETPAJIOB.

37. OCHOBHBIE METOJBI HHTETPUPOBAHMWS: 3aMEHAa MEPEMEHHOH W
MHTETPUPOBAHHUE 110 YACTSIM.

38. OmnpeneneHHBIH HHTETPAN KaK IPeJeNl HHTETPAIBHON CyMMBI, €T0
CBOMCTBA.

39. ®opmyna Heroroma — JleiiOHuma. OCHOBHBIE CBOWCTBa
OTIpe/IeNIeHHOT0 HHTEerpaa.

40. BpluncieHue ONpeNesieHHOr0 MHTerpajia (3aMeHa INepeMeHHOH,
MHTErpUpOBaHUWE TO 4YacTsiM). HHTerpupoBaHHWE YETHBIX U
HEeYeTHBIX (YHKIHI B CHMMETPUYHBIX TIpejieliax.

41. HecoOcTBEHHBIC UHTETPAIBI.

42. Teomerpuueckue W (U3UUECKHE IMPHUIOKEHHST OIPENEICHHOTO
MHTErpaja.

43. O6nacte onpenenennss @DHII. Ilpenen, HenmpepbIBHOCTS.
CBoiicTBa ()YHKIMH, HETIPEPBHIBHBIX B OTPaHMYCHHON 3aMKHYTOH
obnacru.

44. YacTHble TPOM3BOJHBIE IIEPBOTO MOPSIKA, WX I'€OMETPUYECKOE
HCTOJIKOBAHHE.

45. YacTHbIE TPOU3BOHBIEC BBICIINX HOPSIIKOB.

46. [uddepeHunpyeMocTb U MONHBIA auddeperipan GyHKIHH.
WuBapnantHOCTH (hOpMBI TOTHOTO Auddepernnana.

47. Ilpumenenue monHOTO anuddepeHimanra K NIPUOIKSHHBIM
BeruucieHusAM. J{uddepeHnnanst BHICIINX MOPSIIKOB.

48. IpousBoxHas cnoxxHoil pyHkuuu. [loHas npon3BotHas.
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49.
50.
51.

52.

53.
54,
55.
56.
57.
58.
59.

60.
61.

62.

63.
64.
65.
66.
67.
68.
69.

70.
71.

72.

73.

74.

75.

76.

Juddepenunpoanue HesIBHOW QYHKIINH.

KacatenpHas m10cKOCTh M HOPMaJb K TOBEPXHOCTH.

OxctpemyMm (yHKIOUH [BYX IIepeMeHHBIX. HeoOxommmoe u
JOCTaTOYHOE YCIIOBHE SKCTPEMyMa.

Haunbonplree n HauMeHbIee 3HaYCHHS (QYHKLIMH B 3aMKHYTON
obnactu.

2 Kypc 3UMHSIS ceccust

Juddepennnanbable ypaBHEHHS: OCHOBHBIE MOHSATHS. 3ajayd,
NpUBOASIINE K TU(P(EepeHIINaNTEHBIM YPaBHEHHSIM.

Teopema  cymiecTBOBaHMSA W €IWHCTBCHHOCTH  PEIICHUS
I epeHINaTHPHOTO YPaBHEHHS.

YpaBHEHUSI C pa3ACIAIOIINMHUCS TIEPEMEHHBIMH.

Onuopoansle nuddepeHnnanpHple ypaBHeHHS | opsaaka.
JIuneitnble ypaBHeHUs. Y paBHeHus: bepHysin.

YpaBHeHHUE B MONHBIX AR depeHInanax.

JuddepeHnnanbHble ypaBHEHHUS BBICIINX TOPSAKOB: OCHOBHBIE
MOHATHS.

VYpaBHEeHUS, TOMyCKaIOIIKE OHIDKEHHE TOPSIIKa.

Jluneiinple nu¢depeHnnanbHbIe YPaBHEHUs BBICIIUX MOPSIIKOB.
Wuterpuposanue JIOAY ¢ nocrosHHbIME KO3 dULIICHTaMU.
Jlunetinple HeomHOpomubie J[Y. CrTpykTypa OOIIEro pemeHHs
JIHAY.

OneMeHTsl KOMOHMHATOPHKH: IIE€PEeCTaHOBKH, pa3MEIICHHUS,
COYETaHUs.

OCHOBHBIE TOHATHUS TEOPHH BEPOSITHOCTEH: UCTIBITaHUE, COOBITHE,
BEPOSATHOCTH COOBITHSI.

JeiicTBus Hag coObITUAMEU. AnreOpa COOBITHIA.

TeopeMsbl CI0KEHUS U YMHOKEHHS BEPOSTHOCTEH.

BeposiTHOCTD TOSIBIICHHS XOTS OB OZTHOTO COOBITHSL.

®dopmya HoIHOH BeposTHOCTH U Gopmyia Baifeca.

Cxema beprymmm, hopmyna bepHysmn, HauBeposITHEHIIIEe YUCIIO
MOSIBIICHU COOBITHS 4 B cxeme bepHymm.

[Tpubmmxennsle popmyisl B cxeme bepryum.

JluckpeTHas ciydaiiHas BeJIMYMHA M CHOCOOBI €€ 3alaHUs.
DyHKIYS pacIpeeICHUs.

MaremaTuueckoe 0XUJaHUe NUCKPETHOW CIydyalHOW BEJIMYUHBI
U €T0 CBOWCTBA.

Jucnepcuss TUCKPETHON Ciy4yallHOH BEJIMYMHBI U €€ CBOMCTBA.
CpenHee KBaJIpaTH4eCKOE OTKIIOHEHHE.

HenpepreiBHas ciydaiiHas BenwmumHa. CBoiicTBa  (yHKIHMHA
pacnpeneneHus.

I110THOCTH BEPOSATHOCTU HENPEPHIBHOM CIydaliHON BENIMYMHBI U
e€ CBOMCTBA.

UYucnoBsle XapaKTEPUCTUKU HEMIPEPBIBHBIX CYYalHBIX BEITHUUH.

OIIK-1.2

Hcnone3yer
TEOPETHIECKUE OCHOBBI
TEXHUYECKUX HAYK IS
MIPUMEHEHUS
WHHOBAIIMOHHBIX
TEXHOJIOTHI Ha
peanbHBIX
CTPOUTEIBHBIX

Ilpumepnule 3a0anus u 3a0auu

3apanmne 1. CocTaBbTe AITOPUTM PEILEHHUS . .... 33Ja4H.

3apaua 2. Beruucnure npenen no npasuiy Jlonurans

lim arcsin(2x—4)
X—2 XZ _4 '

3ananne 3. ChopmynupyiiTe HEOOXOIUMOE YCIOBHE IKCTpEMyMa
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00BEKTOB (GYHKUMA  OZIHOM MEPEMEHHOM.

3amgaua 4. KakoB reoMeTpHUYCCKII CMBICI ONPEICICHHOTO HHTErpaia
OT JaHHOW ()YHKIIUU B TAHHOM MHTEPBAJIC B ICKAPTOBOU CHCTEME
KoopanHat?

Hpumepubte npakmudeckue 3A0aHUA 015 IKIAMEHO8 U 3auema:

1. JlaHbl KOOPANHATHI BEPIINH HHPAMUJIBI ARAA, :
A(L36), A(221), A(-L01), A(-46-3).

1) nmHy pebpa Ak, ;  2) yrox Mexnay pedpamu Ak, u AA ;

Haiitu:

3) yrox MexIy pedpom Al U TPaHBIO AMA ; 4) wiomanp
TpaHu A1A2A3, 5) o0beM mHpaMULBL.

2. 2. B tpeyroaphuke ¢ BepumHamu A(2,1), B(5,3), C(-6,5)
HAWTH JJTUHY BBICOTHI U3 BEPILIHHBI A.

3. 3. Hamucath KaHOHHYECKHE U TTAPAMETPHUCCKHE YPAaBHEHUSI
npsIMOH, ipoxosiiei yepe3 Touku M(2,1,-1) u K(3,3,-1).

4. 4. CocraBuTh ypaBHEHHE IJIOCKOCTH, IPOXOIAIICH Yepes3
touku A(1,0,2), B(-1,2,0), C(3,3,2).

5. 5. Jloka3atk, 9TO MpsIMbIE MapalIeIbHbI:

X+y—-z=0
1 z
1, X-y-52-8=0

X+2 y-
3 -2

6. Beiuuciure npeensl:

. —-x* . 3x-arcsin 2x N2x—1—
a) ||m%;6) ||m3aL3;B) |imM.
x—o X + 3X° + 2X x=0 COS X — COS~ X X3 x—3

d _
7. Hatinure d—y st yHKIMIL: ) Y = e4x . 0)
X

x=ctg2t,
y = In(sin 2t).

8. HaiiTi HEONPENENEHHBIA MHTErPAL: a)ISin 3X-cos 5xdx , 6)

[ 1—C_OSX ax ®) I(2x+5)-exdx.
(x —sin x)?

V20
_[ xdx _
2 \/x2+5

10. Ha#itn momane Qurypel, OTpaHUYCHHOW JIMHUSMM:

9. BeIYMCIIUTD ONpe/IeICHHbI HHTETPa

x=4, y?=4x.
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11. Haifti 1 mocTpOUTh 001aCTh ONpeAeNeHus QyHKINN
U=,9-x*-y? +(x-y)*
12. Hatitu monublid  auddepennuan  QyHKIHHU:
3 -
z=x"Iny—sin2xy.
13. HaifTn dacTHBIE MPOW3BOIHBIE IIEPBOTO MOPSIIKA (YHKITUH:
2,,3
z=5X"y" +In(x + 4y).
14. HanmcaTh ypaBHEHHE KacaTeIbHOI IIIOCKOCTH M HOPMAIH K
[,2 2
noBepxHoctH Z =4/ X" + Y~ B Touke (3,4, 5).
15. Pemure 3agauy Komm: Yy cos”® xdy = (y2 + 1)dX, y(O) =0.
16. Haiinure obuiee pemenne nuddepeHnansHoro ypaBHeHHs
yu + yr — erl
17. IIpu mocraBke ¢ 3aBoAa Ha 6a3zy 1000 pagronprueMHUKOB, ¥ 55
BBIIIIIY U3 CTPOs JlaMIlbl. HaliTH BEpOSATHOCTB TOTO, UTO B3AThII
Hay/iauy [IPUEMHUK OyJeT UCIIPaBHBIM.
18. [IpHUMaeM BEPOSITHOCTH POKACHHS MaJbylKa U IEBOUKU
paBHbIMH. HaiiTu BeposTHOCTB TOTO, 4TO cpeau 10 HOBOPOXKAECHHBIX 6
OKaXyTCsl MaJIbYMKaAMHU.
19. Jlan 3axoH pacrpezieseH st JUCKPETHOI ClTy4aiiHON BeJTMYHHBI:
Xx: | 110 | 120 | 130 | 140 | 150
p: 101]02]03|02]0.2
BBIYHCIINTH €€ MaTeMaTHIeCKOe 0XKUIaHNe, TUCIIEPCHIO U CPEaHee
KBa/IpaTHYECKOE OTKJIOHEHHE.
OIIK-1.3 Pemaer Ilpumepnvle npakmuueckue 3a0anus
WH)XCHEPHBIE

3a3/1a4U C IOMOUIBIO
MaTeMaTH4eCKOro
amnmnapara
BEKTOPHOI
anreOpsl,
AHAJTUTUYECKON
TEOMETPHH U
MaTeMaTUYECKOIo
aHanusza

3amanne 1. Cucremarusupyiite 1 00001IMTE BCE KIIIOUYEBbIE TTOHATHS
W MIpUEMBbI PELIeHUs! THUITOBBIX 3a/1a4 1o Teme «I[IpousBonHas» u
«[TpumeHeHMe TPOU3BOHOM NP UCCIIETOBAHUN (QYHKIIHIY.
Pesynbrar ohopmute B BUJIE TAOIHIIBI.

3angaua 2. J{ns penieHus 3aaun caeslaiTe cCXeMaTHUeCKU uepTex 1
MONyYHTe (PYHKIMOHATBHYIO 3aBICUMOCTB 110 YKa3aHHUIO K 3a/1a4e.
Haitnute o0nacte onpeeneHus 3ToH GYHKIUH [0 CMBICITY 3a/Ia9H.
BrraucnuTe 3HaUeHUS 3TOM (YHKIIUU MPU TPEX Pa3TUIHBIX 3HAYSHUIX
aprymenra. Mccienyiite QyHKIINIO HAa HAMOOJIbIIIEe U HAUMEHBIIIEEe
3HaueHus1. OTBEThTE HA BOTIPOC 3a/1a4H.

«CeueHne TOHHEIS UMeeT POpPMY MPSMOYTOJIbHHUKA, 3aBEPIICHHOTO




Wunukarop

Kon
JIOCTHKCHHUS O1eHOYHBIC CpPeICTBa
HWHJIUKATopa
KOMIIETEHIINA
OIIK-1.4 Pemaer nosnykpyrom. [lepumetp ceuennst 18 M. IIpu kakom paanyce
TEOPETHYECKHUE MOJYKPYTa IUIOMab ce4eHus OyneT HaubobIIei?

3a7a4M B 00JacTh
TEIJIOTEXHUKH,
THAPABJIMKH,
TEIIOMaccOOOMEHa,
UCTIONB3YSI
byHaaMeHTaTbHBIC
3HAHUS

O603HaubTE PaJUyC TOTYKpyra depe3 I M BHIpasHTe MIOMAIb O

ceuenns kak pynkmmo ot V@ S =S(r).

3ananne 3. Ha xakoi BeICOTE I HaJl IEHTPOM KPYTJIOTO CTOJIA pajuyca
a ciielyeT HOMECTHUTB JIaMILy, YTOOBI OCBELIEHHOCTD Kpast CToJIa Oblia
HanOompreii? (CaMOCTOSITEIBHO MPOAHATTU3UPOBATE - 3HAHMUSA,
METOZBI KaKOTO pa3zieia MaTeMaTHKU HOTPEOYIOTCS A PEILCHUS
JIAHHOMW 3a1a4H).

IIpumepnvie npuknaousle 3a0auu u 3a0anus

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

3anaua 1. [IpoBeputs, Jiexat U TOUKH

C(2;2;3)  D(10;14;17) y
i B OJJHOM IITOCKOCTH.

3amauva 2. [Ipu mocTpoeHUH BUCSIUETO MOCTa Yepe3 peuky «Tuxas» u

BBISICHCHHH HAJICKHOCTH COOPYKEHHSI, CTYACHTBI CTPOUOTPsiAa

CTOJIKHYJIMCh C PEIlICHHUEM CIeAYIOIIEeH 3a1auu:

Tpoc, moBeIeHHBIH 3a JBa KOHIIA Ha OAUHAKOBOW BBICOTE, UMEET
dhopmy ayru mapaboiiel. PaccTosiHEe MEKIY TOUKAMHU KPEIICHUS
paBHO 24 M. ['myOuHa mporuba Tpoca Ha pacCTOSHHU 3 M OT TOUKH
KpemieHus paBHa 40 cM. OnpenenuTh NIyOuHy Iporuda Tpoca
MOCEePEIUHE MEXK/TY KPEIUICHUSMH.

3anaua 3. Haiitu paGoTy cuibl F= (1’ 2, 5) AIEKTPOCTATUIECKOTO
TOJISL, TI0 MIEPEMEIIEHHIO AIIEKTPHUYECKOTO 3apsiia U3 TOUKH
M, =(0; 4; 2) s roucy M2 =(47:4)

. X—COSX

lim ——

3ananme 4. [Tokaxute, uro mpegen *~* X+C0SX He MoxkeT OBITH
BBIYHUCIICH 10 nipaBwiy Jlomuramns. Halioure 3ToT ipeaen IpyruM
CII0COOOM.

3aganue 5. 3aBUCUMOCTD ITyTH OT BPEMEHU NPU NPSIMOIMHEHHOM
1. 2
JIBUKEHHH TOUKH 3aj1aeTcs ypapHennem S =—1° +2t° —3 e S-

nyTh B M, a { Bpems B c. Berauciute ee CKOpOCTh U yCKOPEHHE B

MomenT Bpemernn 1 =4C.

_a_.2
3angaua 6. K rpaduky GyHkmmm f [ﬂ =3-x B €0 TOYKE C

cxp=1 .
abcruccoi ™0 IpoBeJieHa kacaTenbHas. Haiitu miomanp
TpPEYroJbHUKa, 00Pa30BAHHOTO KacaTeIbHON U OTpE3KaMH,
OTCEKAaEeMBbIMH €10 Ha OCSAX KOOpAUHAT.

3agava 7. B mapke arTpakiuoHoB ropoaa N oauH U3 0Tpe3KoB
TPACKTOPHH ABUKCHUA 1TO€31a B <<AMepm<ch1<nx TopKax»




Munukato
Kon A p

JOCTHKEHUS O1eHOYHBIC CpPeICTBa
WHJIUKATOpa

KOMIICTCHIINTH

s(t) = Asin(wt + ¢,)

MIPEICTaBISIET COO0 CHHYCOHIY: ,rne 4,

®o 1 @ — U3BECTHBIC YNCIIA.

OnpenenuTs yroja HaKJIOHA K TOPU3OHTY MOCETUTENs aTTpakiuoHa /1.
B MOMEHT BPEMEHH 13 €T0 IBMKECHUS IO 3TOMY OTPE3KY.

3ananue 8. [logymaiite, ¢ MOMOIIBIO CPENCTB KAKOTO paszjena
MaTeMaTUKH MOXKHO PEIIUTh CIEIYIOIIYIO 3a1auy.

«J17st yOOpKU CHEra Ha yJIHIax ropoja UCIOIb3YHOTCS

cHeroyoopouHble MaliHbl. OHU PadOTalOT B TEUCHHE CBETIIOTO

BPEMEHH CYTOK ¢ 6 /10 18 4yacoB ¢ IOCTOSHHOI CKOPOCTBIO YOOPKH

cuera 400 (M°/4). i3MeHeHHe 06beMa CHEra, BBIMAIAIOMIEro Ha YIIUIbL

ropoja B ropoJic B TCYCHHE CyTOK, MOXHO OIHCATh YPaBHEHHUEM

? =120 - 5¢°, S(2)
t rae

3
— 00BeM cHera (B M”), BBITIABIIETO 32

Y _
Bpems T (B gacax), 0£7£24. B yomenr Bpemenu’ = 0 ha yIInax

3
ropoza nexut 1000 M~ cHera. YcTaHOBUTE COOTBETCTBUE MEXKILY

S&j»

BpeMeHeM t 1 00beMOoM CHera, JIeXkallero Ha yIulax ropojaa

CocTaBbTe MAaTEMaTUYECKYIO MOJIENb STOM 3aJIa4M U PEeIIuTe e€.

6) HOpﬂ[[OK NnmpoBE€ACHUSA l'[pOMe)KyTO'lHOﬁ aTTeECTAllUM, NMOKA3aTE/JIN U KPUTCPUH OLICHUBAHUSA

[TpomexyTOYHas aTTeCTal|s 0 JUCHUIUIHHE «MaTeMaTHKa» BKII0YaeT TEOPETHYECKUE BOTIPOCHI,
MO3BOJIAIONINE OIIEHUTh YPOBEHD YCBOCHHUSI O0YJAIONIMMUCS 3HAHUH, U MPAKTUIECKUE 3a/IaHHS,
BBISBIISIIOIINE CTETICHb CHOPMHUPOBAHHOCTH YMEHUH M BIAJICHUH, IPOBOJMUTCS B hopMe 2 IK3aMEHOB H B
¢dopme 1 3agera.

DK3aMeH 110 TaHHOW AMCIUTUIHHE POBOIUTCS B YCTHOM (pOpMeE I10 SK3aMEHAIIMOHHBIM OWIeTaM, KaXk (bl
M3 KOTOPBIX BKITFOUAET |1 TEOPETUUECKUNA BOMIPOC U TPU MPAKTUIECKUX 3aTaHUS.

IMoka3aTesin 1 KPUTEPUH OLIEeHMBAHNS 3a4eTa:

- JUTS CAAY U 3a4eTa oOyJaronuiics moka3siBaeT chopmupoBanHOCTh Kommerenmu  OIIK-1; T.e. cTyaent
JIOJKEH MOKa3aTh 3HAHHS HA YPOBHE BOCTIPOU3BEICHUS M 00BICHEHUS HH()OPMAIIUH, NHTEIICKTyaIbHbIE
HABBIKU PEIICHUS 33/1a4;

- 3a4eT He CAaH, €M pe3ysbTaT 00y4eHHs: He JOCTUTHYT, O0Y4alOLIHICs He MOXKET IOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOHM3BEIEHHS U 00BICHEHUSI HH)OPMAILINHU, HE MOXKET MOKa3aTh MHTEIIEKTYaJIbHbIE HABBIKH
peuIeHus IpoCThIX 3a7ay.

Ioxka3arenu u KPUTECPUHU OICHUBAHUS 3K3aMeEHa:

— Ha OLIEHKY «OTJHYHO» (5 06ai1oB) — 00yJatoUIHiAcs IEMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CHCTEMAaTHUECKOE U IIyOOKOe 3HaHUE yueOHOTro
MaTepuana, CBOOOIHO BBITIOIHIET MPAKTHUECKUE 33/1aHMs1, CBOOOTHO OTIEPUPYET 3HAHUSAMHU, YMEHHUSIMH,
MPUMEHSET UX B CUTYalHsIX OBBIIIEHHOM CI0XKHOCTH.




— Ha OIICHKY «X0poIo» (4 6amia) — o0yJaromuics JEMOHCTPUPYET CPETHUHA YPOBEHb
c(OpMHUPOBAHHOCTH KOMITCTCHITUI: OCHOBHBIC 3HAHUSI, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYHUTEIIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYAHCHUS TPY aHATUTHYSCKUX ONEpPaIUIX, IePEHOCe 3HAHUI
W YMCHUH Ha HOBbIC, HECTAHAPTHBIC CUTYAIlHH.

— Ha OLICHKY «YI0BJIETBOPUTEIbHO» (3 Oasuia)— 00yqalonuiicsi IEMOHCTPUPYET MOPOTOBLIA yPOBEHB
c(hOpMHUPOBAaHHOCTH KOMIIETCHIIUH: B X0/1€ KOHTPOJIBHBIX MEPONIPUATHI JOIYCKAIOTCS OMUOKH,
MPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHUI, HABBIKOB, 00YYarOIIUICs NCTIBITHIBACT
3HAYUTEJIbHBIC 3aTPYAHEHUS IPU OTIEPUPOBAHUM 3HAHUAMHU U YMEHHUSAMU IIPH UX [IEPEHOCE HAa HOBBIE
CUTYyaLluH.

— Ha OIICHKY «HeY/AO0BJIETBOPUTEIbHOY» (2 Oaria)— oOyyarommiics AeMOHCTpUpYeT 3HaHus He 6oiee 20%
TEOPETHUYECKOT0 MaTepuaa, JOIMyCKaeT CYIECTBEHHBIC OIIMOKY, HE MOXKET M0Ka3aTh HHTCIUICKTYaIbHbIC
HABBIKU PEIICHUS MPOCTHIX 3a]a4 WIH HE MOXET MTOKa3aTh 3HAHMSI JJAXKE HA YPOBHE BOCIIPOU3BEIICHUS U
00BsIcHeHHS HHPOPMAITHH.

— Ha OIEHKY «HeyA0BJIeTBOpHUTeabHO» (1 6amt) — oOydaronuiicss He MOXKET IMOKa3aTh 3HAHUS HAa YPOBHE
BOCHPOU3BE/ICHHS M 00BsICHEHNS MH(OpMAILUK, HE MOKET MOKA3aTh HHTEIUICKTyaIbHbIC HABBIKH PEILICHUS
MPOCTHIX 3a/1a4.



