MHWHHCTEPCTBO HAYKH 1 BBICIIET'O OBPA3OBAHUS
POCCHUMCKOU ®EEPAITUU

DezepabHOe rocy1apeTBEeHHOE GIOKETHOE 06pa3oBaTeIbHOe yUpeKIeHUe
BEICIIIET0 00pa3oBaHus
«MarHITOrOpCKui roCy 1apCTBEHHBIM TeXHHUECKH yHuBepcuteT um. 1.
Hocosan ‘

PABOYAS TIPOTPAMMA JTUCHUIIJIMHEI (MOJIY JIST)

MATEMATHKA

Hanpasnenue moArotoske (cenuansHOCT)
08.03.01 CrpourensctBo

HanpasnenHocTs (mpoduis/criennanusanys) nporpaMmel
IIpoMBIIIIEHHOE U IPAXKAAHCKOE CTPOHTEIBCTBO

YpoBeHs BeICITEro 06pa3oBaHys - GakasaBpuar

Dopma 06yueHus
OYHO-320YHas

Wncrutyt/ paxynsrer  WHCTHTYT eCTeCTBO3HAHHUS U CTaHJAPTH3ALNU

Kadenpa IIpuknanuoi MaTeMaTky 0 HHDOPMATHKH

Kype 1,2

Marnuroropek
2025 ron



PaGouast porpamma CocTaBneHa Ha ocrope ®I'OC BO - 6akanaspuar 1o
HAMpPABJICHHIO MOArOTOBKH 08.03.01 CTpoutenbeTBo (IpUKa3s MusnoGpuayku Poccun 0T
31.05.2017 r. Ne 481)

PaGouasi IporpamMma paceMoTpeHa 1 0100peHa Ha 3aceiannH radenps T[puicanHoH
MaTeMaTHKK i HHPOPMATHKH
14.01.2025, npOTOKOI Ne 5
3ag. Kadeapoi 10.A. W3BexoB

Pabouas nporpamma ogobpena METOHUECKOH KOMUCCHEH WEuG
03.02.2025 r. npotokoi Ne 3

CornacoBaHo:

Tlpencenarenb gC&uu. 10.B. ComoBa
3as. kadenpoii [TpOMBILIIEHHOTO 1 rpaskIaHCKOro CTPOUTEE Ba

M.IO. HapkeBu4

PaGouast TporpaMma CocTaBieHa: /
nonent kadeapsi [IMnld, kar. TeXH. HayK A, .B. 'naronera

PereH3eHnT: 7 M-
3aB. Kadeapoit PHU3MKH, KaH.. u3.-maT. HAYK - =~ JI.M. HoaryumuH



JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM ToJ1y Ha 3acenannu kagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

[Iporokom ot 20 . Ne
3aB. kadenpoii 10.A. U3BekoB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefqanuu Kadeapnl [IpukiaaHoi MaTeMaTHKU U HHPOPMATHKA

IIporokom ot 20 . Ne

3aB. xadenpoit 10.A. U3Bexos

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3acenanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

IIporokom or 20 . Ne
3aB. kadeapoii [O.A. 13BekoB

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peamsanuu B 2029 - 2030
ydaeOHOM roly Ha 3aceqaHuu kadeapsl [IpukiaaHON MaTeMaTuku U HHPOPMATUKA

IIporokomor 20 . Ne
3aB. kadeapoii [O.A. 13BekoB




1 eau ocBOeHMS TUCHUIIHMHBI (MOIYJIA)

LensiMu OCBOCHUSI TUCIUIUIMHBI «MaTtemMaTrkay sSBISETCS 03HAKOMJICHHE 00ydaeMbIX
C OCHOBHBIMHU MOHSITUSMH U METOJJAaMH BBICHICH MaTeMaTUKU; CO3JJaHUE TEOPETUUECKON U
MPaKTUYECKON 0a3bl MOJATOTOBKU CIEUANINCTOB K ACSITEIbHOCTH, CB3aHHOM C
TEXHOJIOTUYECKUMH IPOLIECCaMU, U OCHOBAHHOI HAa MPUMEHEHUH MaTEMaTUYECKOT0 aHalu3a
Y MOJICIIMPOBAHUS; OBJIJICHUE JOCTAaTOYHBIM YPOBHEM 00IIENIpo(ecCHOHAIBHBIX U
po¢eCCUOHAIBHBIX KOMIIETEHIIUN B cOOTBETCTBUU ¢ TpeboBanusimu @I"OC BO no
HarpasieHuto 27.03.04 «YnpaBieHrue B TEXHUYECKUX CUCTEMaxX», Tpodwmib «CucTeMbl U
CpeICTBa aBTOMATU3ALUU TEXHOJIOTMYECKUX MPOLIECCOBY.

2 MecTo JTUCUMIIMHBI (MOIYJIsl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucnurnnuaa MaTemaTruka BXOJUT B 00s13aTENBHYIO YaCcTh YIYEOHOTO IIaHa
00pa3oBaTebHON TPOTrPaMMBI.

st u3ydeHus TUCIUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS ),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILTHH/ MPAKTUK:

Hucnunnuna b1.5.09 MaremaTika BXoauT B 0a30ByI0 4acTh 610Ka 1
00pa3oBaTebHON TPOTrPaAMMBI.

W3ydeHre AUCUMILTUHBI 0a3upyeTCs Ha HIKOJIBHOM Kypce MaTeMAaTUKH.

3uanus (yMEHUs, BJIaJICHNUs ), TOTYYECHHbIE IPU U3yYEHUU JaHHOM IUCIUTUINHBI
OyayT HEOOXOAMMBI AJIs U3YYECHUS JUCIUILTNH/TIPAKTHK:

dusnka

TeopeTnueckas MexaHHKa

ConpoTuBieHre MaTepUasIoB

[ToaroroBka K MpoLeAype 3alIUTHI U 3alUTa BBHITYCKHOH KBaTH()PUKAIMOHHOM
paboThI

3 Komnerenuuu odyuaroierocsi, popmupyemblie B pe3yJibTaTe 0CBOCHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00yUeHus

B pe3ynbrare ocBoeHUs AUCUUIUIMHBI (MOAyis) «Marematruka» oOydaromuics
JOJKEH 00J1a/1aTh CIEAYOIUMU KOMIIETCHIIUSAMU:

KO,Z[ HHAUKATOpa I/IHI[I/IKaTop JOCTHIKCHUA KOMIICTCHIIMHN

OIIK-1 Cnocoben pemath 3a1a4u TpoecCHOHATEHOMN ASSITEIHPHOCTA Ha OCHOBE
HCIIOJIB30BAHHUA TCOPETUIYCCKUX U MPAKTUYCCKUX OCHOB €CTECCTBCHHBIX M TEXHUYCCKUX HAYK,
a TaK)K€ MaTEMaTUYECKOTO arnapara

OIlK-1.1 Omnpenensier XapakKTepUCTHUKU GU3NYECKOTO U XUMUYECKOT0 IIpoliecca
(sIBJI€HHUS), XapaKTEPHOTO JJ1s1 00BEKTOB MPOPECCHOHATBHON
JeSITEIbHOCTH, Ha OCHOBE TEOPETUYECKUX U IKCIIEPUMEHTATIbHBIX

HUCCIEeOBaHUuN

OIIK-1.2 Hcrnonb3yeT TeopeTHdecKre OCHOBBI TEXHUYECKHUX HAYK JJIS
IPUMEHEHHs HHHOBAI[MOHHBIX TEXHOJIOTUI HA peaJIbHbIX CTPOUTEIIBHBIX
00BEKTOB

OIIK-1.3 Pemaer nHkeHepHBbIE 3a/1a4U C IIOMOLIBIO MATEMAaTUYECKOT0 armnapara
BEKTOPHOU aJireOpbl, aHATUTHYECKON TeOMETPUH U MaTEMaTHYECKOTO
aHaJM3a

OIIK-1.4 Pemaer Teopernueckne 3amaud B OOJACTH TEIUIOTEXHUKH, THIPABIMKH,

TEIIOMacco0OMeHa, UCIONB3YS (yHIaMEHTaIbHbIE 3HAHUS




4. CTpykTypa, 00b€M U copepkaHue JUCHUIIIMHBI (MOTYJISA)

OO01mast TpyA0eMKOCTh JUCHUIUINHBI cocTaBiseT 10 3adeTHbix eauaui 360 akaa. 4acoB, B TOM

YUCJIIC:

— KOHTaKkTHas pabora — 32,3 akaj. 4acos:
— aynuTopHas — 26 akaj. 4acos;
— BHeayauTopHas — 6,3 akaJ. 4acos;

— camocTosTenpHas pabora — 306,4 akaj. 4acos;

— B (popme npakTuieckoil moarotoBku — 0 akas. gac;
— MOATOTOBKA K 3Kk3aMeHy — 17,4 akaj. yac

dDopMa aTTeCTaluu - 3K3aMCEH, 3a4€CT

AynuropHas 5 o
KOHTaKTHas paboTa = dopma TeKyIero
5 H
B aKaJ. yacax 3) Bu KOHTPOJIS
Pasnen/ Tema 2 ( A ) E R A . p Kon
> & © | camocrosTenbHON |  yCIIEBa@MOCTH H
JUCLUTUTAHBI R £ o . | xommereHuu
o & padoThI TIPOMEKYTOYHOM
na6. | mpaxt. [ €8
Tlex. '8 aTTeCTalluu
3aH. 3aH. | O &
1. DneMeHTHI TUHEHHOM,
BEKTOPHOH anreOpsl 1
AQHAJTUTUYECKOI reoMeTpun
CaMOCTOSITEIIbHOE
n3ydeHue
JATEPATyPHI —
1.1 JIuneitnas anredpa: COCTaBIICHHE
. - KOHCYJIbTALIUH 110
Marpuupl 1 IefcTBHS HaL KOHCIIEKTa
pemrenuio KP Nel,
HuMH. OmpeneauTent «JlokazaTenbcTBO mpoBepKa
KBaJIpaTHBIX MAaTPHLI, paHT CBOWCTB
MaTﬂII)/IIlbl 00 anI{)a: P OIIPEACTUTEIIS korcrexTa Nel OIK-1.1,
p » 00p 1 0,2 10 P i «CsoiicTBa OIIK-1.2,
Marpuua. Meron ["aycca - BpimosiHenne KP
o N OTIpeACTUTENS, OIlK-1.3
pELIeHHs CHCTEM JIMHEHHBIX Nel «JIuneitnas,
- IpOBEpKa
anredpanIecKux BEKTOpHAs
aBHeHUl. Teopema anrebpa u BEITOTHEHIA
P ) p p (pemenus) KP - Nel
Kponekepa-Kanemm aHaAIIUTHYECKas
reOMETpPHSI.
Huddepenupans
1 HOE MCYHCIICHUE
DOII»
- BeimosHeHue KP
Nel «JIunetinas,
BEKTOpHAast - KOHCYJIbTAIIUH 110
1.2 BekropHas anrebpa:
CKTOP b anre6pa i pemenmio KP Nel, |  OINK-1.1,
JIMHEWHBIE U HEIMHEHHbIE
OTEpALIIH HA BEKTOPAMH H 0,5 0,3 9 aHAJIMTHYECKAs - MpOBepKa OIIK-1.2,
part p TEOMETPHSL. pemenust KP - Nel OIIK-1.3
UX CBOWCTBA
Huddepenimans | (4acTh — BEKTOPHI)
HOE€ UCUHUCIICHHE
DOII»
- KOHCYJIbTALIUH 110
1.3 Ananutnueckas - BeinonnHenne KP emelzlmo KL{’ Nel OIIK-1.1,
TEOMETPHSI Ha MJIOCKOCTH U 1 0,2 10 Nel «JIuneiinas, p v OIIK-1.2,
B IIPOCTPAHCTBE BEKTOpHast - Mposepia OIIK-1.3
pemenns KP Nel




anrebpa u

aHATUTHYCCKAs (acts
[ECOMCTPHA. aHaJIUTHYecKas
Andepenmars TeOMeTpHS)
HOE€ UCUHUCIICHHE
DOII»
HWroro no pazaeny 2,5 0,7 29
2. BBenieHue B MaTeMaTHYECKUH
aHanm3
- BermoniHeHne KP
Nel «JIunetinasi,
BeKTOpHas - KOHCYJBTalluH 1O
2.1 Ilpenen u anrebpa u pemermo KP Nel, OIIK-1.1,
HETPEPHIBHOCTH (PYHKIUH 0,5 54 aHaJIUTHYecKast em-el:IEI ?IBIiI}))KaNOI OIIK-1.2,
OJTHOM TIepeMEHHO# TEOMETPHSL. p - OIIK-1.3
Tinddpepermans (gactpb — npezersl,
HOE HCYHUCIICHUE HETIPCPHIBHOCTE)
DOII»
- BeinosiHeHue KP
Nel «JIuneiiHas, | - KOHCy/IbTaLIMU IO
BEKTOpHAs pemrenuio KP Nel,
2.2 KoMIUIeKCHBIE YHCTa. anrebpa u - IpOBEpKa OIIK-1.1,
Pemenue anredbpandyeckux 0,5 5 aHAIUTHYECKAS pemenus KP - Nel OIIK-1.2,
ypaBHeHu# Haj mojiem C TEOMETPHSL. (gactp — OIIK-1.3
Juddepennuans KOMIUIEKCHBIE
HOE UCYHCIICHHE YHCIIa)
OOI»
Hroro o pazneny 1 10,4
3. IudpepennmanbpHoe
ucuuciieHne GyHKIUHU OJTHOU
TepEeMEHHON
3.1 Omnpenenenue CaMOCTOSITENIbHAs
MPOM3BOJHOM QyHKIMHU B pabora c - KOHCYIIbTALIH 110
touke. Juddepennuan, ero JATEPATypOi — pemermio KP Nel,
TEOMETPHUECKUN CMBICIL. KOHCIIEKT - lpoBepka OIIK-1.1,
T'eomerpuueckuit u 0,5 5 «3angaun, pemermi KP- Nel OIIK-1.2,
MEXaHUYCCKHUI CMBICTT MPUBOSIINE K (wactp — OIIK-1.3
npousBogHoil. I[IpaBuna MTOHATHIO TIPOH3BO/IHBIC),
mudbepeHIpoBaHus U MIPOU3BOJHOI, - fposepia
TabJIHIIa IPOU3BOIHBIX - BeinosiHeHue KP KoHcreKTa
Ne 1
- BeimosHeHue KP
Nel «JTuneitnas, | KOHCYJILTALIHH 1O
3.2 Iuddepenunpopanue BEKTOpHAsI pemenio KP Nel,
HESIBHO U IapaMETPUUYECKU anrebpa u - MpoBepia OIIK-1.1,
3aJJTaHHBIX ()YHKIHHA. 0,3 0,2 5 aHAJIMTHYECKAs pewmermi K- Nel OIIK-1.2,
Jlorapudmuueckoe TeOMETpHsL. (acts, - OIIK-1.3
muddepeHnpoBaHe Jubdepennmans foCTpoOCHHE
HOE HCYHUCIICHUE rpadmxova
®OTT» Pynicunii)
3.3 UccnenoBanue GyHKIMH
c HOMomLfo by - Bbinonuenye Kp |~ NOMCYIPTAN IO OIK-11,
M hEpCHIATBHOTO 0,5 9,4 Nol pewmennto KP Nel, OIIK-1.2,
MCUHCIICHIS - mpoBepka KP  Nel OIIK-1.3
HWroro no pazaeny 1,3 0,2 19,4

4. OOBIKHOBEHHBIE
nuddepeHInaibHble YpaBHCHHS




4.1 OOBIKHOBEHHEIE

- BeinoHeHue KP

Ne2 -
gggﬁl?:;l;ugggggze «HeomnpeneneHHs! | KOHCYIbTHPOBaHHE OIK-1.1
i, n o pemrennto KP '
nopsiaka. MeTroabl pereHus 5 T S— Ne2 OIIK-1.2,
,I[I/I(bcpepe}{HI/IaHLHLIX wirerpar, OHIL, i npo_Be,pKa OIIK-1.3
ig;ﬁzm reprere muddepentmansy | pemenus KP No2
bI€ ypaBHEHUS
- COCTaBJICHHE
KoHcIiekTa «J1Y -
BBICIITMX KOHCYJIbTUPOBaHHE
OIIK-1.1,
4.2 Y BeICIINX MOPSIKOB, 05 17 TIOPSIIKOB, o pemrennio KP OIK-1.2
CBOJISIIIUECS K TIEPBOMY ' CBOJISIIITUECS K Ne2, OHK-l. 3'
HIEpPBOMY», - IpOBEpKa
- BeinosiHeHue KP KOHCIIEKTa
Ne2
4.3 JIunelinbie
muddepeHanbHbe
ypaBHEHHUs N-TO MO—psA-Ka.
JluneiiHOE OHOPOIHOE 1
YpaBHEHHE. - BeimonHeHne KP
dyHgaMeHTaIbHAS] CHCTEMA Ne2 -
pemrenunii. OnpenenuTens «HeompeneneHHbl | KOHCYTBTHPOBAHNE OIK-1.1
Bponckoro. Heonnopoanoe 05 o5 0, u o pemenuto KP OHK-l.Z'
JIMHENHOE YpaBHEHHE ' OIpeIeNIEHHbIN Ne2, OHK-l. 3’
(JIHAY), Bupg ob1ero unrerpan, ®HII, - IpOBEpKa )
pewenus. Meroj Bapuanuu mupepennmansy | pemenus KP Ne2
TIPOU3BOJILHBIX bI€ ypaBHEHU»
TIOCTOSIHHBIX.
JIluneliHoe ypaBHEHUE €
TIOCTOSIHHBIMHU
K03 hUIIeHTaMH
- COCTaBJICHUE
KOHCIIEKTa -
4.4 Metonp! perieHus «MeTtoapt KOHCYJIbTUPOBaHHE OIIK-1.1,
cucreM TUdQepeHInaTbHBIX 0,5 25 | peuenus cucrem o pemenuto KP OIlK-1.2,
ypaBHeHHU# 1-To mopsiaka AVY», Ne2, OIIK-1.3
- BeimontHeHne KP | - mpoBepka KP No2
Ne2
Hroro no pazneny 1,5 72
5. duddepennumansuoe
ucuuciieHne GyHKInI
HecKoJbkuX nepeMeHHbIx (OHIT)
CaMOCTOSITEIbHOE
5.1 Onpenenenrie OCHOBHBIX HsyHeHme .
nousatuil. [lpenen n JATCPATYPEI:
HamucaHue OIIK-1.1,
HenpepreiBHOCTH DHIT 05 05 57 KOHCLICKTA - IpOBEpKa OIK-1.2
OcHOBHBIE CBOMCTBA ' ' ! o KOHCIIEKTa l'[K-l- 3'
(hyHKLUH, HEPEPBIBHBIX B «CBOHCT? a 0 '
3aMKHYTOH o0s1acTi Hen%giﬁailgx s
1 3aMKHYTOM
obnacT»
5.2 YacTHble IPOU3BOIHbIC - BbinosiHeHue KP )
Y TIPOM3BO/IHAS TIO Ne2 KOHCYITETHPOBAHKE
HarnpaBieHuo. KacarenbHas «HeomnpeneneHHb OIlK-1.1,
TUIOCKOCTh U HOPMaJIb K 0,2 0,5 6 W, u 1o penﬁgnm Kp OIIK-1.2,
TOBEPXHOCTH. OIpeIe/IEHHbINA ) r[po_Be,pKa OIIK-1.3
T'eomerpuueckuii cMbIC nnTerpai, OHII,
muddepennuana. [Ipuznak JuddepeHnyas pemenns KP Ne2




muddepeHInpyeMocTu

HBIC YPABHCHUSD)

5.3 TIpou3BoiHas CIIOKHOU

- BeITIOJTHEeHKHE KP

(s, Hactibie «Heon J\fzeﬂeHHH KOHC J'II:T-I/I OBaHHUE
MIPOU3BOIHBIE U II)7I HH o yeI_HeHII)/I 10 KP OIIK-1.1,
TUQdepeHIInaIbl BHICIIHX 0,3 0,5 6 > N p OIIK-1.2,
HOpSUIKOB. OIIPE/ICIICHHBIN Ne2, OIK-1.3
Tudbepermposanye unrerpai, ®HII, - IpOBEpPKaA
. muddepenuumansy | pemenus KP Ne2
HESBHO 3aJIaHHBIX (QYHKIIHH
bl€ YPaBHEHUS»
- BenosiHeHue KP
Ne2 -
5 4 Mousmue 06 «HeomnpeneneHHbl | KOHCYIbTUPOBaHHE OIK-1.1
JKCTpeMyMax (yHKIU 0,5 0,5 6 R IZ’HI;IHHHﬁ fro pemNenng Kp OIlK-1.2,
MHOTHX TTIepEeMEHHBIX el - OIlK-1.3
unrerpai, OHII, - IIpOBEpKa
mupdepennmansy | pemenns KP N2
bI€ YpaBHEHUS
HWroro no pazaeny 15 2 23,7
6. lInTerpanbHOE HCUUCIICHUE
(YHKIMU O1HOI IepeMeHHOH
- BoinosiHeHue KP
6.1 TlepBooOpazHast Ne2 - KOHCYJBTAIIAH 10
¢ynkus. HeonpeneneHHbli «Heonpenenennst | pemennto KP Ne2, OIK-1.1
UHTErpall ¥ ero OCHOBHbBIE 04 23 0, n - IpOBEpKa OHK-1l2,
cBoiictBa. Tabmuna ' ' OIIpEe/IeNICHHBIN pemenust KP Ne2 Y
OIIK-1.3
HEOIIPEIEICHHBIX unrerpain, OHII, (uactpb — Hemocp.
HWHTETPajoB madbepeHanbH HHTETP.)
bI€ ypaBHEHUS
- BoinosiHeHue KP
Ne2 - KOHCYJBTAIIAH 10
«Heompenenennsr | pemenuto KP Ne2, OMNK-1.1
6.2 OCHOBHBIE METOJIBI 03 27 U, u - IpOBEpKa OHK-1.2’
HUHTETPUPOBAHUS ' ' OIpeIeNIEHHbIN pemenus KP Ne2 OHK-ll 3’
unrerpain, OHII, (4acTh - METOIBI '
quddepeHanbl | UHTErpUPOBAHUS)
bI€ ypaBHEHU
. - BoinosiHenne KP | - koHcynbTamuu mo
6.3 OmnpeneneHHbIN
HHTerI;H. anaun Ne2 pemrenuio KP Ne2,
MIPUBOJSIINE K TOHATHIO «HeOHFI;IeILPIGHeHHH CH_IZIIE)I/(I):GI?; 23\‘.02 OIIK-1.1,
OTIpEJICICHHOTO MHTETpaa. 0,5 0,7 6 > . p B OIIK-1.2,
®dopmyna HeroToHa- OTpC/ICIICHHAI (acts, - OIIK-1.3
Tleii6Huma. CroficTsa unterpain, OHII, BBIUHCIICHUE '
MeToxr I/I.HTel"pI/IPOBE.IHI/ISI muddepeHunansH OTIPEIeIEHHOTO
bIC YPaBHEHUS HHTErpasia)
- BeinosiHenue KP
No2 - KOHCYJIbTallu! 1O
«Heomnpenenenns! | pemenuto KP Ne2, OMK-1.1
6.4 TlpunoxxeHus 03 04 77 W, u - IpoBepKa OHK-I.Z’
OTIpEEIEHHOT O UHTETpalia ' ' ! OTIpeCICHHBIN pemenus KP No2 o
OIIK-1.3
unrerpan, ®HII, | (dacTp npunoxeHus
i depeHansH OTIP.HHT)
bIC YPaBHEHUS
- BoinosineHue KP
No2,
_ - KOHCYJIbTalluH 110
camocTosTenbHoe | PO KP N2,
6.5 HecoGcTBeHHbIE R - mpoBepka KP No2 OIlK-1.1,
unTerpansl. [lpuznaku 0,2 0,5 6 HHTeyan o (gactp HecoOCTB. OIIK-1.2,
CXOIUMOCTH DATYPHI: HHTErpabl) OIIK-1.3
KOHCIIEKT IPOBCDKA
«[Ipuznaku POBEP
KOHCIIEKTa
CXOJUMOCTH

HECOOCTBEHHBIX




HWHTETpaJIOB»

HWroro no pazaeny 1,7 1,6 24,7
Hroro 3a cemectp 8 6 179,2 DK3aMeH
7. DNeMEeHTHI TEOpHUn
BEPOATHOCTEN U MAaTEMaTHYECKON
CTATHCTHKH
- BeinosiHeHue KP | - BeimonHenue KP
Ne3 «Teopust Ne3 «Teopust OIIK-1.1,
7.1 DneMeHTsHI 9 9
KOMOUMHATOPHKH 2 0,5 4 BEPOSITHOCTEH. BEPOSITHOCTEH. OIIK-1.2,
p Marematudeckast | Maremaruueckas OIIK-1.3
CTaTHCTHKA» CTaTHCTHKA»
7.2 Anrebpa coOBITHH.
Knaccuueckoe, - BeinosiHeHue KP KOHCVIBTHDOBAHHE
TEOMETPHUCCKOE U Ne3 «Teopus Y p OIIK-1.1,
. o pemenuto KP
CTaTUCTUYECKOE 1 4 BEPOSTHOCTEH. N3 OIIK-1.2,
ompeeNicHHs BEPOSITHOCTH. MaremaTtuyeckas . o_Be’ a OIIK-1.3
AKCHOMaTHKa TEOPHH CTaTHCTHKA» POBEP
N pemerns KP Ne3
BEPOSITHOCTEH
7.3 TeopeMsl CIIOKEHHS U
YMHOXEHHs. Y CIIOBHAS - permonHeHne KP KOHCYIIBTHPOBAHNC
BepOATHOCTH. Dopmyria Ne3 «Teopus Y P OIIK-1.1,
& . o pemenuto KP
TIOJTHOM BEPOSTHOCTH U 1 1 7 BEPOSTHOCTEH. OIIK-1.2,
. Neo3,
(dhopmyna baiteca. Cxema MaremaTtuyeckas HDOBeDKA OIIK-1.3
Bepnyiu, npubnmxeHus CTaTUCTHKa POBCP
pemrenust KP Ne3
Jlannaca u [lyaccona
7.4 [luckpeTHbIe 1
HeTIpephIBHBIE CTydaifHbIe -
BCHE‘{EIHLI Ps n}g HKIHS - Bemorenne KP KOHCYJIbTHPOBaHHE
act Clleﬂ'eHl/Iill " Y Ne3 «Teopus o yCLL[CHII)/IIO KP OIK-1.1,
E nonpil oCTh 2 1 7 BEPOSTHOCTEH. p N3 OIIK-1.2,
) Maremarnueckas = OIIK-1.3
MaremaTHuyeckoe 0KHIaHNe - IpOBEpKa
CTaTUCTHKA
U JUCTIePCHs], HaYallbHbIE U pemrenust KP Ne3
LEHTPaITbHBIE MOMEHTHI
7.5 U3BecTHbIE - permontHeHne KP KOHCVIIBTHDOBAHIE
pactpeneneHus U ux Ne3 «Teopus y p OIIK-1.1,
. o pemenuto KP
YUCIIOBBIE XapaKTEPUCTUKH. 1 0,5 4 BEPOSITHOCTEH. N3 OIIK-1.2,
HopmansHoe MaremaTtnueckas - OIIK-1.3
acrpe/ieNieHue CTaTUCTHKA - Mposepia
pacrip pemenus KP Ne3
7.6 MHOTrOMEpHBIE
ciy4yaiHbIe BeI:)nI/II{HHbI - Bemousenie KP i
chHK M DACIIDE enel’{m Ne3 «Teopus KOHCYJIbTHPOBaHHE OIlK-1.1,
CB}(I)I?ICI;Ba %Mcﬁosme ? 1 1 7 BEPOSITHOCTEH. o pemenunio KP OI1K-1.2,
’ Maremaruueckas Neo3, OIIK-1.3
XapaKTePUCTHKH. DIEMEHTHI
CTaTUCTUKA» - npoBepka KP Ne3
TEOPHH KOPPEISILIUU
- permosniHeHne KP -
7.7 OCHOBHBIE MTOHSTHA,
Ne3 «Teopust KOHCYJIbTUPOBAaHUE
reHepaibHas COBOKYITHOCTh .
Y BHIGODKA. CTATHOTHUCCKHE BEPOSITHOCTEH. o pemenunio KP OIlK-1.1,
oueHKnpna. AMCTPOB 7,1 | Maremaruueckas No3, OIIK-1.2,
P p CTaTHUCTHKAY, - mpoBepka KP No3, OIlK-1.3
pacripenenenus. TouedHsle
-KOHCIIEKT O - IpOBEpKa
Y MHTEPBAJIbHBIE OLICHKH
paszeny KOHCIIEKTa
7.8 JloBepurenbHbIE - BernosiHeHne KP
MHTEPBAJIbI 17151 IapaMEeTPOB Ne3 «Teopus
Ho MpaHLHorIE) P p Be O;ITHOCPTeI‘/'I KOHCYJIbTUPOBAaHUE OIlK-1.1,
P 7 P ) o pemenuto KP OIIK-1.2,
pacrpenenenus. [lonstue o Maremaruyeckas No3 OIK-1.3
KPUTEPHSIX POBEPKU CTaTHCTHKA» e '
purep PoBEp i - mposepka KP Ne3,

CTaTUCTUYCCKUX I'MIIOTE3

-KOHCIICKT I10




- IpOBEpKa

azen
pasieiy KOHCIIEKTa
7.9 Kputndeckas o6nacts, - BermoniHeHne KP -
YpOBEHB 3HAUHMOCTH, Ne3 «Teopus KOHCYJIbTHPOBAHHE
MOII[HOCTb KPUTEPHUSI. BEPOSITHOCTEH. o pemennto KP OIIK-1.1,
Kpurepuii cornacus 80,1 | Maremarnueckas Ne3, OIIK-1.2,
IIupcona ans runoTessl o CTaTUCTHKAY, - nposepka KP Ne3, OIIK-1.3
HOPMaJIbBHOM -KOHCIIEKT IO -IpoBepKa
pacnpeneneHun pazneny KOHCIIEKTa
HWroro no pazaeny 8 4 127,2
Hroro 3a cemectp 8 4 127,2 3a4ET
Hroro o aucumruinHe 16 10 306,4 JK3aMeH, 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Peanuzanus KOMIIETEHTHOCTHOTO MOJIX0AA MPEyCMaTPUBAET UCTIOIb30BAHNUE B
y4eOHOM IpoIecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEICHHUS 3aHATHI B COUYETAHUH C
BHEAYJAUTOPHOM pabOTOM ¢ 1eTbI0 (OPMHUPOBAHUS U PA3BUTHS MPO(PECCHOHATLHBIX HAaBBIKOB
obyuatomuxcs. CornactHo 1. 34 Tlopsiaka opraHU3aluy U OCYIIECTBICHUS ICATETHHOCTH TI0
o0pa3zoBaTeNbHBIM MporpaMMam OakanaBpuara BeIcIIero oOpa3oBaHus (YTB. IPUKa30M
MOwuH P® ot 05.04.2017 r. Ne 301), mpu npoBeieHNH y4eOHBIX 3aHATHI 00ECTIEYMBACTCS
pa3BuTHE y 00yUYaIOMIMXCsl HABBIKOB KOMAaHIHOW paOOThI, MEXINYHOCTHON KOMMYHUKAIUH,
MPUHATHUS PEIICHUM, JTUIEPCKUX Ka4eCTB, B TOM YHCIIE C YYETOM PErHOHAIBHBIX
ocoOeHHOCTeH MpohecCHOHATFHON AEATEIbHOCTH BBIITYCKHUKOB M MOTpeOHOCTEH
paboToaTenei.

Bribupas Ty nim uHyI0 TEXHOJIOTHIO paboThI ¢ 00y4JaroIUMHUCs, HEOOX0AUMO UMETh
B BUJLY, YTO HanOoJbIero 3¢dexra ot ee MpuMEHEHHUSI MOKHO JOCTHYb, €CITH YYUTHIBATh
ey 00pa3oBaHusl, Ha peaTU3alliio KOTOPBIX JTOJDKHA OBITh HAalpaBJIeHa U30upaemast
TEXHOJIOT s, CO-AepKaHKue, KOTOPOE MPEACTOUT NepeaTh 00yJaroIIMMCs ¢ €€ TOMOUIBIO, a
TaK)XKe YCIIOBHSA, B KOTOPBIX OHa OY/IET MCIOIb30BaThCs.

B namreii pabote MbI HCTIONB3YeM CIIEYIOLIEE.

1. TpaguunonHble 0Opa3oBaTenbHbIe TeXHONOrHH. Opranu3anus 00pa3oBaTeIbHOTO
npoliecca, MpeaoiIaraeT NpsIMyro TPAHCISIHMIO 3HAHUK OT MPENoJaBaTelis K CTYJICHTY
(TpenMyIIeCTBEHHO Ha OCHOBE OOBSICHUTENFHO-HJUTIOCTPATUBHBIX METOJIOB O0YYEHUS).
VYueOHas JeITebHOCTh CTYACHTa HOCUT B TAKUX YCIOBHSX, KaK MPABUIIO, PENPOTyKTUBHBIIHI
XapakTep.

®opMbl y4eOHBIX 3aHITHIA:

- nH(GOpMAaLMOHHAs JIEKIIUS — [TOCIIeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOabHBIMU CPEICTBAMM.

- IPAKTUYECKOE 3aHATHE, MOCBSIIEHHOE OCBOCHNIO KOHKPETHBIX YMEHUI U HaBBIKOB
0 MIPEIOKEHHOMY aITOPUTMY.

2. TexHonoruu NpoekTHOro ooyuenus. OOpa3oBaTeNbHBIN MPOLIECC TIOCTPOEH B
COOTBETCTBHUH C AJITOPUTMOM MO3TAIMHOTO peIIeHHs! TPOOIEMHON 3a/1a4K WM BBITOTHEHUS
yueOHoro 3ananus. [IpoekT npenmnonaraeT COBMECTHYIO yueOHO-TI03HABATENbHYIO
JeSITebHOCTD IPYIIIBI CTYACHTOB, HAIIPABJICHHYIO Ha BIPA0OTKY KOHLIEIINH, YCTAHOBJICHUE
Hesel u 3a1a4, GOpMyYIHPOBKY OXKHIAEMBIX PE3YIbTATOB, ONPEIEICHNE IPUHIIUIIOB U
METOAMK peIIeHUs TOCTaBICH-HbIX 3a/1a4, IVIAHUPOBAHUE X0/1a pabOThI, IIOMCK JTIOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, MO3TAIHYIO PEAIN3ALUIO TUIaHa paboThl, TPE3EHTALUIO
pe3yabTaToB paboThl, UX OCMbICIEHHE U peduiekcuto. [IpumensieTcss B OCHOBHOM ISt
nepexoja KOMIETEHIMHY Ha YPOBEHb BIIa/ICHUSI.

OCHOBHBIE THIIbI IPUMEHSEMBIX HAMU B 00pa30BaTeIbHOMN JEATETbHOCTH IPOSKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTYpa NpubiimxkeHa K popmMary HayqHOTO
HCCIIeIOBaHMs (J0Ka3aTeNIbCTBO aKTyaIbHOCTH TEMBI, ONPEeTICHHE HayYHO! MPOOIIeMBl,
npeaMera 1 00beKTa UCCIeJOBaHus, 1IeJel U 3a/1a4, METO10B, HICTOYHHKOB, BBIJIBUKECHUE
TUIIOTE3bl, 0000IIEHNE PE3yIbTaTOB, BBIBOIbI, 0003HAUEHUE HOBBIX MTpobiieM). PesynbTatom
ABIIsIETCA yuyeOHas KapTa 0 MOIYIIO Halleld 00pa3oBaTeIbHON MPOTrPaMMBI.

TBoOpuecKkuii NPoeKT, MPEANONATaloINi B OTIMYUE OT MPEIbIIYIIeTr0, KOHSUHBIN
IPOAYKT B CIEIYIOIIUX BapHaHTaX — razeTa K HCTOPUUYECKH 3HAYNMOMY
«MaTeMaTU4YeCKOMY» COOBITHIO (TIpa3aHUK yucna «I1uy» u T.11.); «MaTemMaTudyeckas»
OTKpBITKa (CBOET0 poja yueOHas KapTa, TOIbKO HeOpMaIbHO, KpaCOYHO 0popMIICHHAS;
BUICOPOJIHK «S1 Haydy Bac pemarsb ...» H T.II.

NudopmMannoHHBIN POEKT — yueOHO-TIO3HABATENbHAS JEITEIEHOCTD C SIPKO
BBIPAKEHHOW 3BPHCTUYECKON HANPABIEHHOCTHIO (ITONUCK, OTOOP U CHCTEeMaTH3aLus
UHPOPMAIMU 0 KAaKOM-TO 00BEKTE, 03HAKOMIICHHE YYACTHUKOB ITPOEKTA C 3TON
nH(popManuei, ee aHau3 U 0000IICHHE U, HAKOHEII, TPE3CHTAINS 10 TPAKTUYECKOMY
MIPUIIOKEHUIO).



4. 'upopmManoOHHO-KOMMYHHUKAITMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHH.
Opranusanust 00pa3oBaTeIbHOTO MPOLIECCa C MPUMEHEHHEM CIICIHAaTH3UPOBAHHBIX
MPOTPaMMHBIX CPeJl U TEXHHUECKUX CPEACTB padoThl ¢ MHPOpManuei (MHPOPMAIMOHHYIO
cpeny yauepcutera MOOJIYC MOODLE).

6 YueOHO-MeTOAMYECKOE 0OOecTiedeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

[IpencrapieHo B mpuioxeHuu 1.

7 OueHoYHbIE CpeCTBA JIJIA IPOBeeHNsI IPOMEKYTOYHOM aTTecTAlNU
[IpencraBieHsl B IpUI0OKEHUU 2.

8 YueOHO-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITUHBI

a) OcHoBHas JiuTeparypa:

1. Hlumaues, B. C. Briciias matemaruka : yaeonuk / B. C. lllumageB. — Mocksa :
NH®PA-M, 2024. — 479 c. — (Bricuiee obpazopanue). — DOI 10.12737/5394. - ISBN 978
-5-16-010072-2. - Tekcr : anexTponHsIi. - URL:
https://znanium.com/catalog/product/2085943 (mata oopamienus: 21.03.2025). — Pexxum
JOCTYTA: TI0 TIOATIHCKE.

2. Maremaruka : yue6Hoe mocodue / FO. M. Jlanunos, JI. H. Xypoenko, I'. A.
Hukonosa [u ap.] ; noxa pen. JI. H. XKypOenko, I'. A. Hukonosoii. — Mocksa : UTH®PA-M,
2022. — 496 c. — (Bricmiee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-010118-7. -
Tekcr : anextponnsiid. - URL: https://znanium.com/catalog/product/1818645 (nmata
obpamienus: 21.03.2025). — Pexwum qoctyna: 1mo moamnucke.

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. MaremaTuka B mpumMepax u 3agadax : yueOHoe mocoodbue / O.M. Jlertsipesa, JI.H.
XKypb6enko, I'.A. Hukonona [u ap.]. — Mocksa : UHOPA-M, 2021. — 372 c. — (Bsiciuee
obpazoBanue: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcr : amektponusii. - URL:
https://znanium.ru/catalog/product/1588756 (mata oOpamenus: 10.04.2025). — Pexum
JOCTYHA: 1O MOATHUCKE.

2. @uxtenronsll, I'. M. OCHOBBI MaTEMaTHUECKOTO aHAIN3a ;| YUeOHHK : B 2 yacTAX /

I'. M. ®uxtenromnsi. — 11-e u3a., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Yacts 1 —
2019. — 444 c. — ISBN 978-5-8114-0190-1. — Texkcr : 3neKkTpoHHbIH // JIaHb : 3I€KTPOHHO
-onbnmoreunas cucrema. — URL: https://e.lanbook.com/book/112051 (nara oOpamieHus:
10.04.2025). — Pexxum mocTyna: AJisi aBTOPH3. OJIb30BaTENIeH.

3. ®uxrenronsl, I'. M. OcHOBBI MaTeMaTHYECKOTO aHAN3a : Y4eOHHK : B 2 4acTaXx /

I'. M. ®uxtenromnsi. — 10-e u3z., crep. — Cankr-IlerepOypr : Jlans, [6. 1.]. — Yactp 2 —
2019. — 464 c. — ISBN 978-5-8114-0191-8. — Texkcr : aneKkTpoHHbIH // JIaHb : 2IEKTPOHHO
-oubmmoreunas cucrema. — URL:  https://e.lanbook.com/book/115730 (mara oOpaieHus:
10.04.2025). — Pexxum mocTyna: AJisi aBTOPH3. OJIb30BaTENeH.

4. lllumaues, B. C. 3agaunuk mno BeICIei MaTeMaTuke : yuebHoe nocodue / B. C.
Hlunaues. — 10-e u3zn., crep. — Mocksa : UHOPA-M, 2024. — 304 c. — (Bricmiee
obpazoBanue). - ISBN 978-5-16-010071-5. - Tekcr : anexTponHsIil. - URL:

https://znanium.com/catalog/product/2124772 (nata oopamenus: 10.04.2025). — Pexxum
J0CTYMA: 10 MOATHNCKE.

B) MeToauuyecKkue yKazaHus:

1. AbpamoBa, .M. DneMeHThI BEKTOPHOU aJireOpbl U aHATUTHYECKOW T€OMETPHH:
Metoauueckue ykasaHus Juist cTyeHToB | kypca Bcex cnenuansHocteid. — MI'TY, 2008. —
16 c.

2. AkmanoBa, 3.C. Heonpenenennslii unterpai: Terpaap-koHcnekT — MI'TY, 2008. —
23 c.

3. Baxpymesa, M. A. Kpussle u noBepxHocTH 2 niopsiaka. [lonsipHas cucrema Koop-
nuHart. Ilpaktukym — Marauroropek: 'OV BITO «MI'TY um. I'"1. Hocoay, 2009. — 19 c.


https://znanium.com/catalog/product/2085943
https://znanium.com/catalog/product/1818645
https://znanium.ru/catalog/product/1588756
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/2124772

4. T'opsueBa, H.A. Teopus ¢pyHKIMNA KOMITIEKCHOTO IIEPEMEHHOT0: MeToquueckue
yKa3aHUs U BapUAHTbl MHAUBUYalIbHBIX 3aJaHUN U1 CTYJI€HTOB BCEX CHELMAIbHOCTEH —
Maruuroropck: 'OV BIIO «MI'TY um. I''1. Hocoa», 2011. — 28 c.

5. I'pauesa, JI.A. OnpeneneHHbI HHTETpal: METOJUYECKUE YKa3aHUs Il CTYJACH-TOB
— Marunutoropck: 'OY BIIO «MI'TVY um. I''1. HocoBa», 2010 — 12 c.

6. I'paueBa, JI.A. DrneMeHTHI TUHEHHOM anreOpsl, BEKTOPHOI anreOpsl U
aHaJIMTUYECKOU reoMeTpun: YueOHoe nocodue. - Marauroropek: I'OY BIIO «MI'TVY um.
I".'11. HocoBa», 2010 — 63 c.

7. I'yruna E.M. JlabopaTopHbIii MpakTHKyM 1O cTaTucThke ¢ npuMeHennem EXCEL:
Mertopa. ykas. i 1a00paToOpHBIX paboT 10 MaTEMAaTUYECKOI cTaTHCTUKE.- MarHUTOrOPCK:
I'OVY BIIO «MI'TY um. I''M1. Hocosa», 2009 — 40 c.

8. 3ocoB A.B. I'apmonnueckuii ananu3: Meroandyeckue yka3aHusl U BApUAHTbI
3aJJaHU JJIs1 CAMOCTOSITETIbHON paOOThI M KOHTPOJIS 3HaHMH cTyaeHToB. — MI'TY, 2009. — 24
C.

9. Makcumenko, M.A. CobbiTus u BeposiTHOCTh. YacTh 2: Meroa. ykas. -
Maruurtoropck: 'OY BIIO «MI'TY um. I''1. Hocosa», 2010. — 25 c.

10. Masiuenko, E.I1. IlpousBonnas u quddepennnan pyakmun. [paktukym. -
Maruuto-ropck: 'OV BITO «MI'TY um. I'"'1. Hocosa», 2010. — 38 c.

11. Masiuenko E.I1. UccnenoBanue ¢pyHKIMH U mocTpoeHue rpadukos. [IpakTukym. —
Maruurtoropck: 'OY BIIO «MI'TY um. I''1. Hocoa», 2011. — 20 c.

12. CaBymiknna H.®@. Kombunaropuka. CoObiTHE U BeposTHOCT. YacTs |:
KombOunaropuka. Anredpa codbITuii: Mero. ykazanus 1o quciuiuinae «MaTemaTtukay s
ctyneHToB | kypca Bcex crenuanbHocteil. — MI'TY, 2007. — 17 c.

r) IIporpammuoe obecnieuenune u MHTEpHET-pecypchl:

IIporpammHoe odecnevenue

Haumenosanue .
1o Ne norosopa Cpoxk nelicTBUS JTUIICH3UH

7Zip cB00OOIHO pacnipocTpansemoe [10 0eccpovHO
bpaysep Mozilla

paysep cB00OTHO pacnipocTpansemoe [10 0eccpovHO
Firefox
Bpayzep Yandex |cBoOonHO pacmpoctpansemoe [10 6eccpodHo
FAR Manager cB00OOIHO pactpocTpansemoe [10 O6eccpouHO

IIpodeccnonanbHbie 02361 JAHHBIX U MHGPOPMAIMOHHbIE CIIPABOYHbIE CHCTEMBI
HasBanme kypca Cchuika

DnekTpoHHas 0Oa3a TepUOoaWYecKHX u3maHuid East . .

IKIP pHO A https://dlib.eastview.com/
View
HaHI/IOHaHBHaSI I/IH(i)OpMaHI/IOHHO-aHaJ'II/ITI/ILIeCKaSI URL:
cuctemMa —  PoccumiickMi  WMHAGKC  HAyYHOTO AT . .

a v https://elibrary.ru/project_risc.asp

HUTUPOBAHUA

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHbI (MOLYJIs1)

MaTepI/IaJ'II)HO-TCXHI/I‘IeCKOC obecneyeHne JUCHHUIIIINHBI BKIIIOYACT:


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

Y4eOHble ayAUTOpUH IS TPOBEICHUS 3aHATUH JIGKIIMOHHOTO Thma Jlocka,
MYJIbTUMEANIHBIC CPEJICTBA XPAHECHHUSI, IEpelaul U MIpeICTaBIeHus HHpopManuu

Y4eOHble ayAUTOpHUH IS TPOBEICHUS TIPAKTHUECKUX 3aHATHIA, TPYIIIOBLIX U
VHJMBHUYAJIbHBIX KOHCYJIBTALMM, TEKYILErO KOHTPOJIS ¥ IPOMEKYTOYHOU aTTECTALUN
Jlocka, MyJIbTUMEIUWHBIN IPOEKTOP, SKPaH

Kommiekc Meronndeckux pa3paboTok (pa3gaToyHOro MaTepraia U METOANYECKIX
yKa3aHuil) N\MJIM KOMIUIEKC TECTOBBIX 3aJJaHUH JUIsl TIOATOTOBKU M ITPOBEIICHHUS
MIPOMEKYTOUHBIX B PYOEKHBIX KOHTPOJICH

[Tomemenus anst caMoCTOsATeNbHOM paboThl yuamuxcs [lepconanbHbie
KoMITbIOTEpHI ¢ ake-roM MSOffice, Beixomgom B IHTEpHET U ¢ AOCTYIIOM B 3JICKTPOHHYIO
nH(OpPMaLIMOHHO-00pa30BaTEeNbHYIO CpEAy YHUBEPCUTETA

[Tomerienue Uit XpaHEeHHUS U TPOPHUIAKTHUECKOTO 00CITy)KUBaHUS Y4€OHOTO
obopynoBanusi [llkadw! Ayt XpaHeHUs: y4eOHO-METOMIECKON JOKYMEHTAINH, Y4eOHOTO
000pyI0BaHUS B y4eOHO-HATIISAHBIX TOCOOUT

IIpunoxenne 1

6 YueOHO-MeTOqUYECKOE 0OOecTieYeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

Mo mucunmuimae «MartemaTukay MpeaycMOTpeHa BHEay JUTOPHAs CAMOCTOSATENIbHAs paboTa
o0yJaromuxcsi, MTPOBOAUMAs B BHJAE CaMOCTOSITEIBHOTO M3Y4YCHHS JIMUTEPaTypsl U
MH()OPMAIIMOHHBIX PECYpCOB, a TaK)K€ B BHJIE PEIICHHS THIIOBBIX 33/1a4 IPHU BBITOJHEHUH
KOHTPOJIbHBIX padoT.

Ilpumepnvie konmponvhwvie pabomut (AKP):

AKP Nel «J/IuHeiiHasi, BeKTOpHas ajaredpa W AHAJMTHYECKasi TeOMeTpHs.
JudpdepenunanbHoe ucyucaenne @OID»

3aganmue 1.
Pemute cucremy Tpems crocobamu: a) MaTpuyHbIM criocoboM; 0) mo ¢opmyinam Kpamepa; B)

MeroaoM ['aycca

X—2y-32=3,
3X+y-22=9,
2x -3y +5z =4,

3ananmue 2.

1) Haiimure yrosi Mexay BEKTOpaMH @ | b, ecnu a = (2; —1), b= (— 2, 2).

[TocTpoiiTe nmaHHBIE BEKTOpPHl B cucTeMe KoopauHat OXy, a Takke BEKTOpHI,
n3obpaxaromme: 2a+b, a—3b.

2) YKaKUTEe Cpelyd HWXKCIPHUBEICHHBIX BEKTOPOB OPTOTOHAIBHBIC, KOJUIMHEAPHBIE, a TaKKe
KOMILIAaHApHBIE: & = (— 3-1 4), b = (2,-2,1), C= [2; %; —gj, d= (7,11, 8). Boruucnure
IUIOMIA b TApaLIeIOrPaMMa, IOCTPOCHHOTO Ha BeKTOpax b u C.

3ananme 3.

Hamucats ypaBHeHue npsimoit AB , ecnu A(—l; 2, 3), B(—l; 2;—1). BerancnuTh paccTosiHEE OT

TOYKU A 3TOH MPsAMOH 10 MIOCKOCTH, MPOXOASIIECH Yepe3 TOUKy B, nmepneHauKyIspHO BEKTOPY

N(0;-3;9).

3ananue 4.

[IpuBeauTE K KAHOHUYECKOMY BHJY M TOCTPOITE KpUBYI0 X —4X+2y° —4y =0

3aganue 5.



Beruncnure npeaenst:

1+ 4x—X" . 3x-arcsin 2x . J2x-1-+5
a) lim———o——rp; im————:B) lim .
x—0 X + 3X° + 2X x>0 COS X —COS” X x—>3 x—3
3amanue 6.
dy d’y ai? X =ctg 2t
Haiinnte — u —— mia KIIUH: a =¥, 0 .
dx  dx® bye ) y = In(sin 2t).
3aganue 7.
. . 2X—7 .
CocTaBbTe ypaBHEHHE KacaTeJIbHOW K KPHUBOM: y=— 2 B TOYKE Xx,= -l. Hapucyiite
X —

KacaTeJIbHYIO U KPUBYIO.

AKP Ne2 «HeonpenesieHHbIH 1 onipeneieHHblii uHTerpaa, ®HII, nnddepennuanbubie
YPaBHEHH»

3aoanue 1. Beraucnute HeONpeelIEHHbIE HHTEIPaIbl

1) _[(1+tg23x)dx; 2)j 35 dx ; S)IarcsinSde; 4) Iln;de.

VBX + X?

3adanue 2. Beruncnure onpeaereHHbIe HHTErpasbl

1)

Oty | N
=
@ | x
N
N
(4]
x
|
'_\

(L-sin2xf'dx; 2) |

3aoanue 3. Haiinute 1uiomans GUrypsl, orpaHUYEHHOMN JTMHUSAMU:
Xy=6, x+y—-7=0.

3aoanue 4. Beraucanth HECOOCTBEHHBIN MHTErpaj UM YCTAHOBUTH €I0 PACXOJAUMOCTD!

0 4
1) J.x?’e*X dx . dx

| 2 [y

3aoanue 5. Haiitu u ITOCTPOUTH o0nacTb onpeneneHus GbyHKIIIHN
z=In(4—x* — y*) —arcsin(2—y).

3aoanue 6. Haiinute dYacTHble NPOM3BOAHBIE TEPBOTO MOpsSAKa (GYHKIUU:

z=3xy’ —sing® + y)+ﬂ.
X=y
3adanue 7. Haiinure rpamueHT cKamspHOro mois U= X’ +Yy>—2° u ero MOAydh B TOUKE
M (L-12).
3aoanue 8. Haiitn HaVMEHbIIIEEe )51 HauOoJbIIEe 3Ha4YCHHE byHKIIUN

2=X—xy+2y° +2y+1
B obmactu D: x+y=-5 x=0; y=0.
3aoanue 9. Penuts nuddepennmanbubie ypaBHEHUS TIEPBOM CTETIEHU

A) xy' —4y—x2 [y =0.
B) y’sinx =y Iny, y(g):e
B) x(y? —1dx + y(x* —=1)dy = 0.



3aoanue 10. Pemnts nTUHEHHBIE HEOTHOPOAHBIE AU (PepeHIINaTbHOE YPaBHEHUE C TIOCTOSHHBIMHU
koa(purmenTamu

a)y" =3y +2y=(4x+9e*, 6) y"+4y +8y=(x+2)cos3x
3aoanue 11. Pemuth 0THOPOIHYIO cUCTEMY I depeHIInaIbHbIX YpaBHCHUN:
x'=6x—y,
Y =x+4y.

AKP Ne3 «Teopusi BepositHocTeii. MareMaTu4ecKasi CTATUCTHKA)

[EEN

. B ypue 12 mapos. Cpenu stux mapoB 3 6enbix U 9 yepHbIX. KakoBa BEpOSITHOCTD TOTO, 4TO
HayZlauy BBIHYTBIH 1Iap OKa)KkeTcst OenpiM?

2. B pagmoctynuu Tpu mukpodoHa. [ KaXaoro U3 NepBbIX IBYX MUKPO(GOHOB BEPOSTHOCTh
TOr0, 4TO OH BKJIKYEH B JaHHbIA MoMeHT, paBHa 0,45, a mus Tperbero — 0,9. Haiitu
BEPOSITHOCTH TOTO, YTO B JAHHBI MOMEHT BKJIFOUEHBI 2 MUKPO(OHA.

3. B npognaxe umerorcs Oenble 1 KOpUYHEBbIE iIa B COOTHOLIEHUH 2:3, IpUYeM IPOU3BOJICTBO
60% O6enbix u 71% KOPHUYHEBBIX ULl JATHPYETCS THEM, IPEIIICCTBYIONIIM JTHIO TIPOJAXKH, a
OCTaJlbHbIEe sila JaTHpyroTcs Oosee paHHUMHM uuciamu. [lokynaTens 3akasbiBaeT siila,
JaTUpyeMble JAHEM, MPEALIECTBYIOIIMM JTHIO MPOJaXH, HE3aBUCHUMO OT MX IBera. KakoBa
BEPOSTHOCTb TOT'O, YTO MY IIPOAATYT PELIETKY OebIX AuI?

4. TenedonHas cetb yupexneHus oodcmyxuBaer 200 aboHeHToB. BeposTHOCTH TOTO, YTO B

TEYEHUE MMHYTbl BHYTPU 3TOH CETH KTO-TO KOMY-TO I03BOHUT, paBHa 0,7. KakoBa

BEPOSITHOCTH TOTO, YTO B TEYCHHUE MUHYTHI OyzeT 5 3B0HKOB? KakoBa BepOsSTHOCTH TOTO, UTO B

Te4eHUe MUHYTHI Oyner He Oosiee 5 3BoHKOB? HaliTu HauBeposTHeillIee 4uciIo 3BOHKOB B

TE€UYEHUE MUHYTHI.

3agaH psn pacnpeaencHus ciaydaiiHoi BenumumHbel X. HaiiTh maremaTtnueckoe OXXHIaHUE,

JUCIIEPCHUIO U CpeJIHee KBaJpaTuieckoe oTkioHeHue. [locTponts GpyHKIIMIO pacnpenesieHus.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

. Jlna HenmpepbIBHOM CITy4ailHOM BEIMYMHEI 3a/1aHa (PYHKITUS pacTipeIeIeHIs F(X). Tpebyetcs

o

(3]

HAWTH MJIOTHOCTb paclpe/esieHus f(X), MaTeMaTHYeCKOe OKUAAHNE, TUCIIEPCHIO, CPEIHEE
KBaJIpaTMUECKOE OTKJIOHEHHE. BBIUMCINTE BEPOSATHOCTH TOrO, YTO OTKJIOHEHHUE CIy4ailHON
BEJIMYMHBI OT €€ MaTeMaTHYeCKOro OXuaaHus OyneT He 0ojiee CpelHero KBaJpaTH4ecKOro
otkyoHeHus. [locTponTts rpadux GyHKIMIA.

0 ,  Xx<0
F(X) = 1-(1—cost) L 0<x<Z
2 2

1 ! T

x>

7. 3aKoH pacmpeleNeHns CUCTEMbI TUCKPETHBIX CIy4YailHbIX BEJIUYUH (X ,Y) 3a/1aH TaOauIei.
Haiitn ko>dduiment koppensuuu r,, ¥ BEPOSATHOCTH TONAJAHUS CIy4allHON BETUYUHBI

(X,Y) B obmacte D.

X
y 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}




[Mpuioxenne 2

7 OIIeHO‘lHI)Ie cpeacrea AJisi MIpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OIEHOYHbIE CPEACTBA ISl MPOBEJACHUS MPOMEKYTOUHON ATTeCTAlNM:

CrtpyKTypHBIi
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3ynbTaThl
oOyueHus

OreHOYHBIC CPEICTBA

OIIK-1 - Cnnoco0en pemaTtb 3aJa4m HpOd)eCCHOHﬁJIbHOﬁ ACATEJIBbHOCTH HA OCHOBE MCITOJIb30BAHUA TCOPETUIECCKUX U MIPAKTUYIECCKUX OCHOB
€CTCCTBCHHBIX U TEXHUYCCKHUX HAYK, 4 TAK/KC MATEMATHYCCKOI0 anmapara

OIIK-1.1:
Onpenenser
XapaKTePUCTHKU
(hU3UIEeCKOTo 1
XUMHYECKOTO
nporiecca (SIBJICHHS),
XapaKkTepHOTO IS
00BEKTOB
npodeccnoHanbHOM
NeSTeIbHOCTH, Ha
OCHOBE
TEOPETUICCKHUX U
AKCIIEPUMEHTATBHBIX
HCCIIEIOBAHU I

- OCHOBHbIC TIOHATHSI M METOIbI
JTUHEHHON, BEKTOPHOW anreOpsl W
aHAJTMTUYECKON T€OMETPHU;

- OCHOBHBIE TIOHSTHSI W METOJBI
MaTEeMaTHYECKOTO aHaJIn3a: TEOPHH
MPEIeNIOB ¥ HETIPEPBIBHBIX (QYHKIINH,
TG GEepeHIIMANbHOTO W WHTErpalib-
HOTO WICYUCIICHUS! (YHKIMA OTHOU U
HECKOJIBKMX MEPEMEHHBIX, TEOPUH
OOBIKHOBEHHBIX JH(pdepeHmanbHpIx
ypaBHeHUH W cucteM auddepeHm-
JIBHBIX YPaBHEHUIL;

- OCHOBHBIC TTOHSITHS U METOIbI
TEOPUH BEPOSTHOCTEN U
CTaTUCTUYECKOTO aHAM3a
Pe3yABTaTOB IKCIIEPHUMEHTA

TeopeanecKne BOIIPOCHI JJId 3a9€Ta M IK3aMECHOB

HBoOoo~NooOA~®DNE

[EN
= O

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

Matpuupbl 1 neicTBus Hax HUMU. CBoMcTBa JEHCTBUH HAJl MAaTpULIAMHU.

Omnpenenurenu [ u I nopsimkoB. Onpenenurenn N mopsaka U UX CBOICTBA.

Cuctemsl TUHEHHBIX anrebpandeckux ypaBHeHUH (CJIAY) 1 ux 3amuch B MATPUYHOM BHJIE.
OOpaTHast MaTpuIla U €€ BEIYHCIICHHE.

Pewenus CJIAY MaTpUyHBIM METO/I0OM.

®opmynsl Kpamepa

CkamnsipHOE TIPOHM3BEICHIE IBYX BEKTOPOB H €0 CBOMCTBA.

BekTopHOe npom3BeieHIE JBYX BEKTOPOB H €r0 CBOMCTBA.

CMenranHOe TIPOU3BeICHIE TPEX BEKTOPOB U €0 CBOWCTBA.

. OcHOBHas Hjesl aHAINTHYECKOH T€OMETPHHU, IPUMEHEHHE BEKTOPHBIX MPONU3BEICHUI.
. IIpsimas Ha mockoctu. Pa3znuuHble BUJIbl YpaBHEHUH NIPSIMOM Ha IJIOCKOCTH.

VYron MCXIY NMPAMBIMU HA IJIOCKOCTH. PaccrosHue ot Toukn a0 HpHMOﬁ Ha IINIOCKOCTH.

DJUIHATIC U €TO CBOWCTBA.

l'umep6ona u e€ cBoCTRA.

[TapaGomna u e€ cBoiicTBa.

[TockocTh B mpocTpaHcTBe. PaznuyHble BUABI yPaBHEHUH IJIOCKOCTH B MPOCTPAHCTBE.

Yro) MeXIy TIOCKOCTSIMH. PaccTosiHAE OT TOYKH A0 IIOCKOCTH.

[psimast B mpocTpaHcTBe. PaznmuHbie BUIBI ypaBHEHUH NMPSAMOM B MPOCTPAHCTBE.

B3anMHOe pacmoioxeHre TIOCKOCTH U MPSIMOU B IPOCTPAHCTBE.

[ToBepXHOCTH BTOPOTO MOPSIKA.

Kpugas B mpocTpaHcTBe.

Oyuaknms. CrocoObl 3amanus. O6nacte omnpeneneHus. OCHOBHBIE 3JieMEHTapHbIe (DYHKIWH, WX CBOWCTBA,
rpaduky.

IIpenen pynkmuu B Touke. [Ipenen pyHkyn B 6eckoHeUHOCTH. OHOCTOPOHHUE TTPEIETIHI.

Beckoneuno manble m OeckOHEYHO OoJbivie (DYHKIHH, CBSI3b MeXIy HUMH. CBOMCTBAa OSCKOHEYHO MAaJbIX
GyHKIHH.




CTpyKTypHBI
DIIEMEHT

KOMIICTCHIIM U

[TnaHupyemble pe3yyIbTaThl
oOyueHus

OneHouyHble CpeaCcTBa

25. Teopemsl 0 npezenax. PackpbiTue HeonpeIeIeHHOCTEH.

26.3ameuaTesbHbIC MPEICIbL.

27.CpaBHeHne OeCKOHEUHO MabIX QyHKIUI. DKBUBaJIEHTHbIE OECKOHEYHO MaJible (DYHKIIMH 1 OCHOBHBIE TEOPEMBI O
Hux. [IpuMeHeHne K BEIYUCICHUIO MTPEAETIOB.

28. HeripepbIBHOCTH (pyHKINH B TOUKE. TOUYKH pa3phIBa U MX KIacCH(pUKaIHS.

29. TIpousBomHast PYHKIUH, €€ TCOMETPUICCKUHN 1 PU3UICCKUAN CMBICIT.

30. YpaBHeHus KacaTebHOW U HOpMand K KpuBoii. uddepeHunpyeMocTs GYHKIINA B TOUKE.

31.Tlpon3BomHass CyMMBI, pa3HOCTH, NPOMW3BEICHMS, YacTHOro (yHKImiH. [IpomsBomHas ciloxHOW W oOpaTHOH
GbyHKIMHA.

32. lubdepeHuypoBaHre  HESIBHBIX W [apaMeTpUuYecKH  3aJaHHbIX  QyHKumd.  Jlorapudmuueckoe
i depeHnnpoBaHme.

33. TIpou3BOAHBIC BBICIIHNX MOPSIKOB.

34. Tuddepennuan pyaxiuu. I'eomerpudeckuii cmbica quddepenimana. OCHOBHbIC TeopeMbl 0 auddepeHnanax.

35. [Ipumenenue quddepennnana K mpuOIMKEHHBIM BEIYHUCICHUSIM.

36. OcHOBHBIE TeopeMbl A depeHInaIbHOro neuncnenus: Poms, Jlarpamka u Komm.

37. IIpaswio Jlonwrans.

38. YcnoBust MOHOTOHHOCTH (YHKIMH. DKcTpeMyMbl QyHKIMH. HeoOXoauMoe 1 TOCTaTOYHOE YCIIOBHS IKCTPEMyMa
¢GbyHKIHN.

39. HauboupIiee 1 HaMMeHbIIee 3HAYCHUS (PYHKITUH Ha OTpe3Ke.

40. Bemykitocts rpaduka ¢pyakmun. Toukn nepern6a. Heo6xommMoe 1 JOCTaTOYHOE YCIOBUS TOUEK Iepernoa.

41. AcumnTOTHI Tpaduka QyHKIHH.
1 kypc 3uMHss ceccud (3a4eT)

42. TlepBooOpa3Has. HeonpeneneHHbI HHTErpall U ero CBOMCTBa. TabinIa OCHOBHBIX HHTETPAJIOB.

43. OCHOBHbIE METO/Ibl HHTEIPUPOBAHHSI: 3aMEHA IEPEMEHHON U MHTETPUPOBAHHUE IO YaCTSM.

44. OmnpeneneHHBIN HHTETpal KaK Mpeaes HHTErpajJIbHONH CYMMBI, €0 CBOHCTBA.

45. ®opmyna Hetorona — JleiiOanna. OCHOBHBIE CBOWCTBA ONPEICICHHOTO HHTETpaa.

46. BrruucieHue onpesieieHHOTO MHTErpaia (3aMeHa IIepeMEeHHON, HHTETpUpOBaHue 110 4acTsM). MIHTerpupoBaHue
YETHBIX U HEYETHBIX (DYHKIMH B CHMMETPHYHBIX TIpe/iesiax.

47. HecobcTBeHHBIE HHTETPAJIBL.

48. T'eomerpuueckue 1 GU3NUECKHE IPUIOKEHHS OIIPEAEIEHHOTO HHTETpaJa.

49. Ob6nacts omnpenenenus OHII. [pexnen, nenpepsiBHOCTH. CBOWCTBA (DyHKIHMH, HETIPEPHIBHBIX B OTpaHMYEHHON
3aMKHYTOH 00J1acTy.

50. YacTHble NpOU3BOAHBIE IIEPBOTO MOPSIKA, HX TEOMETPHYECKOE HCTOIKOBAHHE.

51. YacTHbIEe TPON3BOIHBIE BHICIIIUX ITOPSIIKOB.

52. Mubdepenuupyemocts u  monHbld  guddepenuman  Gyskuuw. VHBapuaHTHOCTE  (OPMBI  ITOJHOI'O
nuddepeHnmana.




CTpyKTypHBI
DIIEMEHT

KOMIICTCHIIM U

[TnaHupyemble pe3yyIbTaThl
oOyueHus

OneHouyHble CpeaCcTBa

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

60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.
71.

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.

[Tpumenenue nonHoro nuddepeHnrana K NpruOIMKeHHbIM BbIYuciieHusIM. [nd depeHnnansl BRICHIMX MOPSIKOB.
[TpousBoxHas cioxHoit ¢pyHkiuu. [TomHas npon3BogHas.

JuddepennnpoBanmie HessBHON QyHKINU.

KacarenpHast III0CKOCTh ¥ HOpMaJIb K TOBEPXHOCTH.

OkcTpeMyM QYHKINH IBYX NTepeMeHHbIX. HeoOXoauMoe 1 10CTaTOYHOE YCIOBUE IKCTPEMYyMa.

HawnGonbIee n HanMeHbIee 3HaUCHNS PYHKIIMU B 3aMKHYTOH o0nacTu.

JudpdepeHnnanbaple  ypaBHEHHs: OCHOBHBIE MOHATHA. 3aJadd, MPUBOIAMME K Au(QepeHIHaTbHbIM
YPaBHEHHSIM.

Teopema cylecTBOBaHUsI M €JMHCTBEHHOCTH pereHus TuddepeHnansHOro ypaBHeHHsL.

YpaBHEHHS ¢ pa3aeNAIONIMMUCS IePEMEHHBIMU.

OnHoponuble nuddhepeHnnanbHple ypaBHeHHs 1 mopsika.

JIuneiinble ypaBHeHUs. Y paBHeHUs bepHymnu.

YpaBHEeHUE B MOJHBIX AU PepeHIraIax.

JuddepennnanpHple ypaBHEHUS BBICIINX MOPSAAKOB: OCHOBHbIE TOHATHS.

YpaBHEHUsI, 10Ty CKaIOIINE TOHIKECHNE MTOPSIIIKA.

Jlunetinpie nuddepeHIuaNbHBIe YpaBHEHUST BHICIINX HOpsaakoB. Marterpuposanne JIOAY ¢ mocTosSHHBIMH
KOd(ppHUIHECHTaMU.

Jlunettnpie HeomHOpoaHbie [IY. CTpykTypa obmero pemienns JIHIY.

Merto/ BapHaIy IPOU3BOIBHBIX OCTOSHHBIX.

Wnterpuposanue JIHAY ¢ mocTOSHHBIME KO3 (QHUIIEHTAMH H MIPAaBOI YaCTHIO CIEIHAIEHOTO BUA.

Cuctemsl muddepeHnnanbHbIX ypaBHeHHI. TeopeMa CyIIeCTBOBaHMS M €AMHCTBEHHOCTH pelieHus. Metox
HCKITFOUEHUS [T PEUICHNSI HOPMAaJIbHBIX CHCTeM TuddepeHIHaIbHbIX yPaBHEHNH.

1 kypc JeTHAs ceccus (IK3aMeH)

OneMeHTH KOMOMHATOPUKY: TIEPECTaHOBKH, Pa3MEIIECHUs, COUYCTAHUS.

OCHOBHBIE TIOHATHS TEOPUH BEPOSITHOCTEH: HCITBITAHUE, COOBITHE, BEPOATHOCTH COOBITHSI.

HeiicTBus Hag coOBITHAME. AnreOpa COOBITHIA.

TeopeMbl CIOXKEHUS 1 YMHOKEHUS] BEPOATHOCTE.

BeposiTHOCTD NOSIBIIEHHS XOTsI OBI OJJTHOTO COOBITHSI.

®dopmyra nosHOH BeposiTHOCTH U hopmyia baiieca.

Cxema bepnysmm, dopmyna bepHysy, HanBeposTHelIIee YUCIIO MOsBIEHHH coObITHs 4 B cxeme bepryrum.
[Mpubmmxennsle Gopmysl B cxeme bepryim.

JluckpeTHas ciaydaitHas BeIMIUHA U CTIOCOO0BI e€ 3amanns. OyHKIHS pacipeeIeHusI.

Maremaruueckoe OKuJaHue JUCKPETHOM CIIy4ailHOM BEJIMYMHBI U €r0 CBOMCTBA.

Jucniepcust AMCKPETHOM ciydaitHOW BETMUMHBI U e€ cBoicTBa. CpeiHee KBaIpaTHIecKoe OTKIIOHCHHE.
HemnpepriBHas cirydaiinas BeiauanHa. CBOHCTBa QYHKIMH pacTpeesICHUsI.

I110THOCTH BEPOSITHOCTH HETIPEPBIBHOM CITy4aitHONM BEJIMYMHBI U €€ CBOMCTBA.




CTpyKTypHBI
DIIEMEHT

[Tnanupyemsble pe3ynbTaThl

OneHouyHble CpeaCcTBa

oOyueHus
KOMIICTCHIIM U

85. YucnoBsle XapaKTepUCTHKH HENPEPHIBHBIX CITyYaiHBIX BEJINYUH.

86. PaBHOMEpHBIN M OKA3aTEIbHBIN 3aKOHBI pactpe/ieIeHHs] HEIPEPhIBHBIX CITyYaiHbIX BEIUYHH.

87. HopmanbHblil 3aKOH pacrnpeesieHNs] 1 ero CBOHCTBa

2 Kypc 3UMHSA ceccHs (3a4eT ¢ OLEeHKO)

OIIK-1.2: —  pemars 3a1aun o | IIpumepnsie npakmuueckue 3a0anus 0na IK3AMEHOG U 3auema:
Hcnons3yer W3ydaeMbM  TeoperHuecky | 1+ PINTh MaTpuHoe ypasHerne X+3(A-B)=4C, rae
TEOPETHUYECKUE paszaenam; A:( 13 ] B 2[ 3 8) C :[ 8 6)
OCHOBBI —  o6CyXIaTh Croco0bI -2 -4 -7 5 -39
TCXHUYCCKUX HAyK 3¢ dexrrBHOrO PCUICHUA | 2, PemuTh CHCTEMBI IMHEHHBIX alreOpandeckux ypaBHeHuit o ¢popmynam Kpamepa, MaTpu4HBIM METOZIOM, METOZOM
JUTSL TPUMEHEHUS nmud dhepeHnanbHBIX Taycca:

MHHOBAIIMOHHBIX
TEXHOJIOTHH Ha
peanbHbIX
CTPOUTETBHBIX
00BEKTOB

YpaBHEHUI U HUX CHCTEM;
ornpenesaTh d3PPEKTUBHOCTh
peLeHus 3aJa4H,
MOJYYEHHOTO C TOMOIIBIO
YHCIICHHBIX METOJIOB;
pacno3HaBath 3(h()eKTHBHEIE
pe3yIbTaThl 00paboTKH
IKCIEPUMEHTATBHBIX

JTAHHBIX OT HEed((HEKTUBHBIX

3X, +4X, +2X, =3
2X; — X, —3X; =—3
X, +5X, + X3 =-2

(136). A (221), A(-L01), A(-46-3)

Haiitu: 1) nmHy pebpa Ak, ; 2) yrox Mexay pedpamu Ak, u AA ;

3. JlaHbl KOOpAMHATHI BEPUIMH MHPAMUJIBI AiAZ'%A“ Ai

3) yron mexay pedbpom AA Y TPaHbIO AA2A3; 4) njomaab rpaHu AA2A3; 5) 06beM HpamMuIbL.

4. B tpeyronpHuKe ¢ BepmmHamu A(2,1), B(5,3), C(-6,5) HaliTH ATMHY BHICOTHI U3 BEPIIMHEL A.

5. Hammcars kaHOHWYECKME M IapaMeTpHUYECKHEe ypaBHEHHs HpsSMOH, mpoxoxsmeil wepe3 touku M(2,1,-1) n
K(3,3,-1).

6. CocraBUTh ypaBHEHHE IUIOCKOCTH, Mpoxosmeii yepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

7. JlokazaTh, 4TO TIPSIMbIE TIApaJLICIHHBI:
X+y—-z=0

X+2 y-1 z
3 2 1, X-y-52-8=0

8. Berumcimre npeens:

— 4 . i — f—
B lim XX g ASIN2X L V2x-1-45
x—o X 4+ 3X° + 2X x=0 COS X — C0S” X x—3 x—

X =Cctg2t,

9. Haii dy .. _ 4x—x?
.Haiinure —  nna dyskuuii: a) y=e . 0) )
dx y = In(sin 2t).

10. BBIYHCIHUTH: (l— i)zs.




CTpyKTypHBI
DIIEMEHT
KOMIETEHINH

[TnaHupyemble pe3yyIbTaThl
oOyueHus

OneHouyHble CpeaCcTBa

111. HaiiTi HeONpeNAENEHHBIA MHTETPAIL: a) jsin 3X-c0s 5xdx , 6) J- 1-cosx ax ® J.(ZX +5)-e¥dx.
(x—sinx)?
VB

'! Vx® +5
2
13. Haiftu mnomame urypss, orpanmuenHoii mmmmsavm: X =4, Y =4X.

_ [g_y2_y2 N3
14. HaiiTi 1 noCTpouTh 00JIacTh ONpenelieHns: QyHKIUU U=y9-X"—y" +(x-y) .

3 -
15. Haittu monsenit  nuddepennnan  (yHKINAU: z=x"1In Yy —=SIn 2Xy .

12. Berauciuth onpeneeHHbIH HHTETpal

16. Haiit uacTHbIE MNPOM3BOJHBIC MEPBOro mopsiaka QyHkuuu: Z = 5X2y3 + In(x + 4Y)

17. HanmcaTh ypaBHEHHE KacaTeIbHOH IJIOCKOCTH M HOPMAITH K MIOBEPXHOCTA Z = 4/ X% + y2 B Touke (3,4, 5).
18. Pemnre 3amauy Komu: yCOS2 xdy = (y2 +1)dX, y(O) =0.

19. Haiture obee pemenne auddepenimansroro ypasrenus Y +y' = e?*.
20. Pemmwuts 0JHOPOAHYIO cCUCTEMY IU(PepeHIMaTbHBIX YPaBHCHHUH:
x'=6x—y,
Vi=x+4y.
21. Ilpu nocraBke ¢ 3aBozaa Ha 6a3y 1000 paguonpHeMHHMKOB, y 55 BBIILIM U3 CTPOs Jamibl. HaliTH BepOsSTHOCTD
TOTO, YTO B3ATHII Hay[a4dy MPUEMHUK OyJeT UCIIPABHBIM.
22. IlpyHnMaeM BepOSTHOCTH POXIICHHS MajJbyMKa W JEBOYKH paBHbIMU. HaiiTh BeposiTHOCTBH TOTO, uTO cpenu 10
HOBOPOXJICHHBIX 6 OKaXYTCS MaJbUHKaMHU.
23. JlaH 3aKOH pacupeiesieHns JUCKPETHON Cly4aiiHOHM BEJIMYMHBL:

X: 10 | 20 | 30 | 40 | 50

p: 101]02]03]02]0.2
BBIUUCIIUTh €€ MaTeMaTHYECKOE OXKUJaHHUE, TUCIIEPCHUIO U CPEAHEE KBaAPAaTUIECKOE OTKIOHEHNUE.
24. lana (yHKIMS pacupeielieHNs] HeNPEPhIBHON CIIy4aiHOM BETUUMHEI X

0 npu x<0
0,25x3(x+3) mpu O0<=x<=1
F(x)= 1 npu x>1

Haiitn mnotHOCTH pactpeneneHus f(X), HOCTpOUTh ee rpaduK, BEpOATHOCTD MONAa aHus B 3aiaHHbIid nHTEepBan [0,5;




CTpyKTypHBI

[Tnanupyemsble pe3ynbTaThl

DJICMCHT 06 VUCHHUS OI.[CHO‘-IHBIG cpeacrBa
KOMIIECTCHIIN yd
(o}
2], Mx, Dx, X,
OIIK-1.3: Pemaer — Bunageer: Ilpumepnsie npuxiaonsie 3a0a4u u 3a0aHUA
WH)KEHEPHBIC 3a/1a41 — - NPaKTMYECKMMH HABBLIKAMH | 3agaua 1. [IpoBepHTS, JGKAT 1M TOUKH A(L' 0; 1) . B(4, 4; 6) 7 C(2; 2; 3) D(lO; 14; 17) ——
C MIOMOIIBIO HCII0JIb30BAaHUS TUIOCKOCTH.
MaTEMAaTHYCCKOI'O MaTeMaTHYeCKUX IMOHATHH U | 3amaya 2. [Ipu moCTpoeHHMHU BHCSYEro MocTa udepe3 peuky «Tuxas» U BBUICHCHHH HAJCKHOCTH COOPYKCHUS,
anmapara BeKTOPHOMN METOJIOB (M3yyaeMBbIX | CTYACHTbI CTPOHOTPSIAA CTOJIKHYJIMCE C PELICHUEM CICAYIOLICH 3a1a4n:
anreGpbl pa3lenoB MaTeMaTUKH) IIpU Tpoc, monBemeHHbIN 3a ABa KOHIA HAa OJMHAKOBOH BbICOTE, MMeeT (opMy Oyru mapabonbl. PaccrosiHne Mexny
’ o pelICHAH npuKIagHblx | TOUKAMU KPEIICHNs paBHO 24 m. I'myOuna mpornda Tpoca Ha pPacCTOSHHUM 3 M OT TOYKH KperuieHus paBHa 40 cM.
AHATATHICCKON 32184 Omnpepenuts TIYOHHY MPOTrHOa Tpoca MOCEPEANHE MEXKITY KPETUICHUAMU.
IreoMCTpUHU U ’ lE _ (:L 2- 5)
MaTEMATHYECKOTO — - HaBbIKaMH 0000wIEHNS | 3agaua 3. Haiitn paboTy CHIIBI - ! ANEKTPOCTATUYECKOTO TIOJSI, TI0 TMEPEMEIICHUIO JJIEKTPHUECKOTO
pe3yJbTaToB pelieHus —(0- 4 :( .7
aHajmsa pe3yJIbTATOB 06pa6OTKI/; 3apsijia U3 TOUYKH Ml (O’ 4 2) B TOUKY MZ 47, 4).
. X—C0S X
CTATUCTUYECKOTO lim————
OKCIIEPHMEHTa; 3aganme 4. [lokaxwure, yTo mpegen *~* X+C0SX pe MoxkeT OBITH BBIMHCICH MO MpaBwity Jlomuramsa. Haifinure stor
2

- CII0cO0aMu OLICHUBAHMS
3HAYMMOCTH M TIPAKTUYCCKON
HpI/II‘OZIHOCTI/I HOJ'Iy‘IeHHBIX
pe3yJIbTaTOB

Hpeaesn IpyruM CIocoooMm.
3aganne S. 3aBHCHMOCTH IyTH OT BpPEMEHHM IpPH MNPSIMOJIMHEIHOM [ABMXECHHH TOYKH 3a/1aeTcs YpaBHCHHEM

3 2
S==t"+2t° -3, rne S-nyrs B M, a { Bpems B c. BolunciuTe ee CKOpoCTh U YCKOPEHHE B MOMEHT BPEMEHH

t=4c.

33)13'-[2 6. B NapKe aTTpaKUOHOB ropoja N OAHUH U3 OTPE3KOB TPACKTOPHU JABUIKCHUS IOC31a B «AMCpI/IKaHCKI/IX

, . S(t) = Asin(wt + ¢,)
TOpKax» MpeCTaBIsieT COO0H CHHYCOUIY: 07 rne A, ¢, U (0 — U3BECTHBIE YHUCTA.
OmnpexenuTs yroyl HAKJIOHA K TOPU30HTY MOCETUTENS aTTpakuroHa JI. B MOMEHT BpEeMEHH 1; €T0 IBIMKEHHUS 10 STOMY
OTpE3KYy.
3aganmne 7. [Togymaiite, ¢ MOMOLIBIO CPEICTB KAKOTO pa3/jesia MaTeMaTUKH MOXKHO PELIUTh CIEAYIOIIYIO 3aa4y.
«Jlist yOOpKHM cHera Ha yJIUIIaX Topoia NCIIOJIb3YIOTCSI CHEroyoopouHble MamuHbl. OHU paboTalOT B TEYEHUE CBETIIOTO
BpPEMEHH CYTOK ¢ 6 10 18 4acoB ¢ MOCTOSIHHON CKOpOCThIO yOopku cHera 400 (M3/q). H3menenne odbema cHera,

ds
L 120 -5,

BBITIAJIAOIICTO HA YJHWIBI TOpoaa B ropoac€ B TCUCHHUE CYTOK, MOKXHO OIMMCATh YPABHCHUEM df

S(t 2. _

( j — o0beM cHera (B M°), BBIMABIIEro 3a BpeMs t (B 4acax), 0<r<24. B yowmenr spemenn [ = 0 Ha ymmmax
3

ropoja siexut 1000 M° cHera. YCTaHOBHTE COOTBETCTBUE MEXKTy BpeMeHeM { 1 00beMOM CHEra, JISKAIIEro Ha YIIHIax

rac




CTpyKTypHBI
DIIEMEHT

KOMIICTCHIIM U

[TnaHupyemble pe3yyIbTaThl
oOyueHus

OneHouyHble CpeaCcTBa

S(t)
roponaa o»
CocTaBbTe MaTeMaTU4€CKYy0 MOJICIIb 3TOM 3aJa4yu U pelmnTe eé.




0) Ilopsanoxk mnpoBegeHMs TPOMEKYTOYHOM aTTeCTAllMH, MOKa3aTeld M KpPHUTepHH
OLICHUBAHUS:

[IpomexxyTouHasi arTecTanusi MO JAUCHUILTUHE «MaTeMaThka» BKIIOYACT TEOPETUYCCKHE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJIaHUs, BBISBIISIONINE CTEIIEHb CHOPMUPOBAHHOCTH YMEHUI M BIIaJICHUH, TPOBOIUTCS B popme
3aueta (1 cemectp), B hopme sk3amena (2 cemecTp) u B popMe 3adera ¢ oleHKou (3 cemectp).

DK3aMeH 1O JaHHOHW TUCHUIUIMHE TMPOBOJHUTCS B YCTHOH (opMe MO dK3aMEHAIIMOHHBIM
OwmyietaM, KaXIblii M3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKHX BOIMPOCA U JBA MPAKTHYCCKHX
3aJIaHuUS.

IToxa3aTe/n 1 KPUTEPHUH OLCHHBAHUSA JK3aMEeHA M 324€Ta C OLCHKOI:

— Ha OLEHKY «OTJHYHO» — OOYYaIOIIUIiCS JIEMOHCTPUPYET BBICOKHHA YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKOoe U INIyOOKoe 3HaHue
yueOHOro Marepuajna, CBOOOJHO BBINOJHSET IMPAKTUUYECKHE 3a/laHus, CBOOOJIHO ONEpUPYET
3HAHUSAMH, YMEHUSMH, IPUMEHSET UX B CUTYaLUsAX IOBBILICHHON CII0KHOCTH.

— Ha OIIEHKY «XO0pomo» — oOydaroluics JIEMOHCTPUPYET CpPEAHUH YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMS, YMEHHUsS OCBOEHBI, HO JOIyCKAIOTCA
HE3HAaYUTEeNbHbIE OLIMOKH, HETOUHOCTH, 3aTPYAHEHUS [IPH aHATUTUYECKUX OIEpalusiX, IEPEeHOCce
3HAHUU U YMEHUH Ha HOBbIE, HECTAHIAPTHBIE CUTYaLUH.

— Ha OLEHKY «YJAOBJIETBOPUTEJIbHO» — OOYyYaloOIIMWCA JAEMOHCTPUPYET MOPOTOBBIN
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIMN: B X0JI€ KOHTPOJIbHBIX MEPONPUATHUI JOMYCKAIOTCA
OIIMOKH, MPOSBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWW, YMEHHH, HABBIKOB, OOydJaromuucs
VCIIBITBIBACT 3HAYUTEIIBHBIE 3aTPYJHEHMS IIPU ONEPUPOBAHUU 3HAHUAMHU U YMEHUSIMU IIPU HUX
IIEPEHOCE HA HOBBIE CUTYAIIMH.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbLHO»— 00yUarOIUICs 1eMOHCTPUPYET 3HaHUs He Oolee
20% TeopeTHyecKOro MaTepuaia, JONYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET IOKa3aTh
MHTEJIJIEKTYyaJIbHbIE HABBIKU PEIICHUS IPOCTBIX 33Ja4 WM HE MOXET MOKa3aTh 3HAHMS JaXe Ha
YPOBHE BOCTIPOU3BEACHUS U O0BSICHEHUSI HH(POPMAIIUH.

IMoka3aTeu U KPUTEPUHU OLIEHUBAHUS 3a4eTa:

- JUIS CAA4M 3a4eTa o0yvaroluiics mokassisaer chopmupoBaHHOCTh komnereHmn OITK-1
10 pa3zenaMm 1-ro cemecTpa, T.e. MOKa3bIBaeT COOTBETCTBYIONINE 3HAHUS (IO KpaifHel mepe, Ha
YPOBHE BOCHPOM3BEACHUS U O0BSICHEHUS! HHPOPMALIMN) M UHTEIJICKTYaJIbHbIE HaBBIKU PELICHUs
Ipe/UIoKEHHBIX B Tabnulile 11.7a) 3a7a4;

- 3a4eT He C/aH, €CIM pe3yabTaT OO0y4deHHs HE JIOCTUTHYT, OOY4YaroLIuiics HE MOXeT
IMOKa3aTb 3HAHUA Ha YPOBHEC BOCIIPOU3BCACHUA U 00BLICHEHHUS I/IH(l)OpMaHI/H/I, HE MOXCET ITOKa3aThb
MHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUS MPOCTHIX 3aj1au.



