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PaGoyas nporpamma cocrasiena Ha ocHoBe GI'OC BO - 6akanaBpuat 1o
HarpasJieHHo 110rotoBku 27.03.04 YipasieHue B TeXHUYECKUX CHCTeMaX (TIprKas
Muno6pHayku Poceun ot 31.07.2020 r. Ne 871)

PaGouas nporpamMma paccMoTpeHa u o00peHa Ha 3aceanuu kadeapsl IIpuknaHoit
MaTeMaTHKH U HHYOPMATHKH

13.01.2026, nporokon Ne 5 : /
3aB. kadenpoii o ?/ 10.A. U3zBekoB

=

PaGouast nporpamma oj100peHa METOAMUECKOH KOMHUCCHY
02.02.2026 r. nporoxoiu Ne 4 /
[Ipencenarens /

10.B. Comosa

CornacoBaHo:
3aB. xadeapoit ABTOMaTU3HPOBAHHBIX CHCTEM YIIPABJICHHUS / /

d/ 1'7; C.M. Anjpees

PaGouas nporpamma cocrasiena: , 7
nouent kageapsl Kapenpsl [IMull, xana. ¢pus.-mat. Hayk B.B. IllemeroBa

Penensent: M
3aB. kadeapoit Gusuku, kany. Gus.-mar. HAyK JIM. Jlonryuus




JIMcT akTyajam3anuu padoyeil mporpamMmbl

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmzanuu B 2027 - 2028
y4eOHOM rolty Ha 3acenaHunu kadenapel [IpukinagHoit MaTeMaTUKU U HHOOPMATUKH

[Iporokonm ot 20 1. Ne

3aB. kadeapoii 10.A. U3Bexos

Pabouas mporpamMma rnepecMoTpeHa, 00Cy>kaeHa 1 ogo0peHa s peanmsaruu B 2028 - 2029
y4ueOHOM rojty Ha 3aceqanuu kadeapsl [IpukiagHoi MaTeMaTUKU U HHGOOPMATUKU

[Iporokonm ot 20 1. Ne

3aB. kadeapoii 10.A. U3BexoB

Pabouas nporpaMma rnepecMoTpeHa, 00Cy KeHa 1 0100peHa s peau3auu B 2029 - 2030
y4eOHOM roJly Ha 3aceqaHuu kageapsl [IpukiagHoi MaTeMaTUKH U WH()OPMATUKH

IIporokom ot 20 . Ne
3aB. kadeapoii IO.A. 13BekoB

Pabouas nporpaMma rnepecMoTpeHa, 00CyKaeHa U oJg00peHa s peanusaruu B 2030 - 2031
y4eOHOM roJly Ha 3aceqaHuu kadeapsl [IpukiagHoi MaTeMaTUKHN U WH()OPMATUKH

[IpoTrokom ot 20 . Ne

3aB. xadenpoit 10.A. U3BexoB

Pabouas mporpamMma rnepecMoTpeHa, 00CykeHa 1 o00peHa s peanu3aruu B 2031 - 2032
yueOHOM ToJIy Ha 3acefanuu kadeapsl [IpukinanHoit MareMaTuku U HHPOPMATHKU

IIporokom ot 20 . Ne
3aB. kadeapoii [O.A. N3BekoB




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[ensiMu OCBOCHHSI TUCIUTUIMHEI « MaTeMaTHKay SBISETCS O3HAKOMIICHUE 00y4aeMbIX
C OCHOBHBIMU TMOHSATUSAMH U METOJJaMU BBICIICH MaTeMaTUKH; CO3/IaHUE TEOPETHUECKOUN U
MIPAKTUIECKON 0a3bl MOJATOTOBKH CIEIHAIMCTOB K ICATEILHOCTH, CBI3aHHOU C
TEXHOJIOTMYECKUMU MTPOLIECCaMU, U OCHOBAaHHOM HAa MPUMEHEHUH MaTeMaTH4YeCKOT0 aHaIn3a
Y MOJICTMPOBAHUS; OBJIQJICHUE JOCTATOYHBIM YPOBHEM 00IIECTIPOEeCCHOHANBHBIX U
PO eCCUOHAIBHBIX KOMIIETEHIIUH B cOOTBETCTBUHU ¢ TpeboBanusmu ®I'OC BO mo
HanpasieHuto 27.03.04 «YmpasieHrue B TEXHUYECKUX CUCTEMaxXy, MPOoPuiib « CUCTEMBI U
CpeliCTBa aBTOMATH3aLUHU TEXHOJIOTHYECKUX MPOIIECCOBY.

2 MecTo qucuuILUIMHBI (MOYJIsl) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunimna MareMaTuka BXOJUT B 00513aTeIbHYIO YacTh y4eOHOro IIaHa
00pa3oBaTeNbHON MPOTrPaMMBI.

Jist u3y4yeHus IMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAJCHHUS ),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIUILTNH/ TIPAKTHK:

Juctumummaa b1.5.09 MaremaTika BXoauT B 6a30BYI0 9acTh 0yioka 1
00pa3oBaTeNbLHON MPOTPAMMEI.

I/I3yquHe JUCHHUITIINHBI 6a31/1pyeTcsl Ha IKOJIbBHOM KYpC€ MaTCMAaTUKH.

3nanus (YMEHHUS, BIaICHUS] ), TOJTyYEHHBIC PY U3YUYEHUHU JaHHOMW JIUCUIUILTAHBI
6y,IIYT H€O6XOZII/IMI)I JJIA I/13y‘~I€HI/I$I III/ICI_II/IHJII/IH/ HpaKTI/IKI

dusnka

Mertponorus u cpecTBa U3MEPEHUI

DJIEKTPUUYECKUE U3MEPEHUS

3 Komnerenunu o0y4amomerocsi, popmupyembie B pe3y/jibTaTe 0CBOCHHUSA
AUCHUILNIMHBI (MOLYJIS) M IJIAHUPYEMble pe3yJIbTaTbl 00y4eHH s

B pe3ynbrate 0cBOEHHS TUCHUIUIMHEI (MOAynsi) «MareMaTuka» o0ydaronuiics
JIOJKEeH 0071a1aTh CIeTyOIIMMH KOMITETEHIUSIMHU:

KOI[ HHJUKaTopa I/IHI[I/IKaTOp JOCTHIXKCHUS KOMIICTCHIIUN

OIIK-1 Crnocoben aHanu3upoBaTh 3a7auu IpohecCHOHATBHON AesITeIbHOCTH Ha OCHOBE
MOJIOKEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U MATEMAaTHUKH

OIIK-1.1 Vcnonb3yeT NonoKeHus, 3aKOHbI 1 METO/IbI B 00J1aCTH €CTECTBEHHBIX
HayK U MAaTEeMATUKU IPU PEHIEHUU MPAKTUYECKUX 3a]1a4

OIIK-1.2 Pemaer crangapTHbie pohecCHOHANBHBIC 3a/1a4H ¢ TPUMEHEHUEM
METOJI0B MaTEMATUYECKOTO aHAIIN3A

OIIK-1.3 [IpuMeHseT ecTeCTBEeHHOHAYYHBIE 3HAHUS U METO/AbI MATEMATHYECKOTO

aHajn3a B MpoheCcCHOHATHHOU NeTETbHOCTH




4. CTpyKTypa, 00b€éM U coep:kaHue TUCHUILIHHBI (MOLYJIs1)

OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 12  3aueTHBIX eauHuIl 432 akaj. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas padoTa — 38,8 akaj. 4acoB:

— ayauTopHas — 32 akajl. 4acoB;
— BHeayaAUTOpHas — 6,8 akajl. 4acos;

— camocTosTeNbHas paboTta — 376,9 akaj. 4yacos;

— B hopMe IIpaKTHUECKO NoaroToBku — 0 akaj. 4ac;

— MOJTOTOBKA K AK3aMeHy — 12,4 akaj. yac

dopma aTTecTaluu - IK3aMEH, 3a4ET C OLIEHKOU

AynutopHas ) =
KOHTakTHas paboTa E = dopma TeKyIIero
¢
B aKaJl. yacax 3] Bun KOHTPOJISI
Pa3znen/ Tema 2 (8 axan ) En . p Kon
> & © | camocTosTensHOM | ycmeBaeMoCTH U
JUCLUATUINHBI R [~ . | xommerenyu
g £ paboTsl MIPOMEKYTOYHOM
nmab. | mpaxr. ts!
Tek. p Z'Q aTTeCTaluu
3aH. 3aH. O =
1. DaemMeHThI TUHEHHO,
BEKTOPHOH aireOpsl 1
AHAJIMTUYECKOI reoMeTpun
CaMOCTOSITEIIbHOE
U3yueHHe
JUTEPATYPHI —
1.1 JTuneiinas anrebpa: COCTaBIICHHE
. - KOHCYJIbTAIIHH 110
Marpuupl U IefcTBHS HaL KOHCIIEKTa
pemennio KP Nel,
HuMH. OmpenenuTenu «JlokazaTenbcTBO mpoBepKa
KBaJpaTHBIX MAaTPHL, paHT CBOWCTB
MaTﬂrl)dubI 00 aTEa; P OIPEACTIUTENSDY koHcnekTa Mol OIK-1.1,
PULEL, OOP 1 02 |137] %% : «CgoiicTBa OTIK-1.2,
Matpuua. Meron INaycca - BeinosineHue KP
o o ONpeETUTENS, OIIK-1.3
pELIeHHs CHCTEM JIMHEHHBIX Nel «JIuneitnas,
- IpoBepKa
areOpanvIecKux BEKTOpHAs
aBHEeHUU. Teopema anrebpa u BEITOTHEHI
yp ) p p (pewenust) KP - Nel
Kponekepa-Kanemm aHAITUTHYECKAs
TEOMETPHSL.
Juddepennmans
1 HOE HCYHCIICHUE
DOI»
- BemostHeHue KP
Nel «JIunetinas,
BEKTOpHAs - KOHCYJIBTAIIHH 110
1.2 BekropHas anrebpa:
CKTOP b anre6pa 1 pemenmio KP Nel, |  OIIK-1.1,
JIMHEWHBIE U HEJIMHEHHbIS
OTIEpALIHH HA BEKTOPAMI I 0,5 0,3 5 aHaAJUTHYECKas - IpOBEpKa OIIK-1.2,
pat p TEOMETpHSL. pemenust KP - Nel OIIK-1.3
UX CBOWCTBA
Juddepennuans | (4acTh — BEKTOPHI)
HOE MCYUCIICHUE
DOII»
- KOHCYJIbTAllUU 110
1.3 Ananurnyeckas - BoinoniHenue KP emegmo KI;) Nel OIlK-1.1,
TEOMETPHSI Ha TUIOCKOCTH U 1 0,2 5 Nel «JIuneiinasi, p 7 OIIK-1.2,
- IpOBEpKa
B IIPOCTPAHCTBE BEKTOpHas OIIK-1.3

pemenns KP Nel




anrebpa u

aHaJIUTHYeCKas
reoMeTpHs. (acts, —
Tinddeperimas aHaJTUTHYecKas
HOE MCYHCIICHUE reomeTpis)
DOII»
Uroro no pazneny 2,5 0,7 23,7
2. BBenieHue B MaTeMaTHYECKUN
aHam3
- BeimoniHeHne KP
Nel «JIunetinas,
BeKTOpHA - KOHCYJIbTAIUU IO
2.1 Ilpenen u anrebpa u pemermo KP Nel, OIIK-1.1,
HETPEPHIBHOCTH (PYHKIUH 0,5 0,2 5 AQHAJINTUYECKAsI pem_el:IEI ?IBIiI}))KaNOI OIlK-1.2,
OJTHOM TIepeMeHHOM TEOMETpHSL. - OIIK-1.3
Tinddpepermans (gactp — npezersl,
HOE MCYHCIICHUE HETIPCPHIBHOCTE)
DOII»
- BeinosiHeHue KP
Nel «JIuneiiHast, | - KOHCYJBTAIMU 11O
BEKTOpHAs pemrenuio KP Nel,
2.2 KoMIuteKkcHbIEe Yuca. anrebpa u - IpOBEpKa OIIK-1.1,
Pemenue anredpandyeckux 0,5 0,5 29 aHaJINTHYECKas pemrenust KP - Nel OIIK-1.2,
ypaBHeHuit Hax mojiem C TEOMETpHSL. (dactp — OIIK-1.3
Huddepennmans KOMILJICKCHBIE
HOE MCYHCIICHUE yucia)
OOIT»
Hroro o pazneny 1 0,7 7,9
3. IudpepennmanbpHoe
ucuuciieHne GyHKIUHU OJTHOU
TIepEeMEHHON
3.1 Omnpenenenue CaMOCTOSITENIbHAs
MPOM3BOJHOM (QyHKIMHU B pabora ¢ - KOHCYJILTALIMH 1o
touke. Juddepennuan, ero JUTEpaTypon — pemermio KP Nel,
TEOMETPHUECKUN CMBICIL. KOHCIIEKT - NpoBepKa OIIK-1.1,
T'eomerpuueckuit u 0,5 0,2 1 «3amaun, pemenmi KP- Nel OIIK-1.2,
MEXaHUYECKHUI CMBICIT TIPUBOISIIIHNE K (9acTs - OIIK-1.3
npousBogHoil. IIpaBuna TTOHATHIO TIpOH3BO/IHBIC),
JudhepeHIpOBaHUs U HIPOU3BOJHOI», - [pOBepa
TabJIHIIa TIPOU3BOIHBIX - BeinosHeHue KP KoHcreKTa
Ne 1
- BeimogHeHue KP
Nel «Jluneiinas, | KOHCYJILTALIHH 1O
3.2 Iuddepenunpopanue BEKTOpHAsI pemerio KP Nel,
HESIBHO M ITapaMETPUYECKU anrebpa u - HPOBEPKA OIlK-1.1,
3aJJTaHHBIX (QYHKIHH. 0,3 0,2 2 aHAJIUTUYECKas pemenus KP- Nel OIIK-1.2,
Jlorapudmuueckoe TeOMETpHsL. (acts, - OIIK-1.3
muddepeHnpoBaHne Juddepennmans foCTpoCHHE
HOE MCUYHCIICHUE FpaquOVB
®OIl» Pynicumii)
3.3 Uccnenopanme Qymriuit Kp | - KOHCYJIbTALHMH 1O OIIK-1.1,
;;{;gg;;‘fmamom 0,5 05 | 28 |~ B"’“OJ}EH“E pemenmio KP Nel, | OIIK-1.2,
CUMCICHIS - mposepka KP  Nel OIIK-1.3
HWroro no pazneny 1,3 0,9 5,8

4. laTerpanpHOE NCUUCIIEHUE
(YHKIINHU OJHOM IepEeMEHHON




- BeinoHeHue KP

4.1 TlepBooOpa3Has Ne2 - KOHCYJIbTAI[IH 110
(ynkuus. HeorpeneneHHbIi «Heomnpenenennsr | pemennro KP No2, OIK-1.1
HHTETpaJl ¥ €T0 OCHOBHbIE 0.4 0.2 23 i, u 3 - IpOBEpKa OITK-1.2.
cBoiicTBa. Tabnuna OIIPEICIICHHBIN pemernst KP No2 OIIK-13
HEOIPEICIICHHBIX unrerpain, @HII, (dacTp — HEMOCP. ’
HUHTETPAIIOB nuddhepeHIaIbH UHTETp.)
bl€ YpaBHEHUSD
- BenosiHeHue KP
Ne2 - KOHCYJIbTAllUH 110
«Heomnpenenennsr | pemennro KP No2, OIK-1.1
4.2 OCHOBHBIE METO/IbI i, u - IpoBepKa )
0,3 0,3 2,7 . OIlK-1.2,
WHTETPUPOBAHHS oTpeneNeHHBIN pemenns KP No2 OITK-1 3
nnTerpan, OHII, (gacTtp - METOABI ’
muddepeHInansH | WHTErPUPOBAHU)
bI€ YpaBHEHUS»
. - BeinosiHeHue KP | - koHcynbTanuu no
4.3 Onpenenenmbiii Ne2 pemenuto KP Ne2,
HWHTETpal. 3a1a4n,
«HeomnpeneneHHbI - IpOBEpKa
MPUBOASAIINE K TIOHSITHIO 9 OIIK-1.1,
W, n pemrenust KP Ne2
OIpe/IeIEHHOTO UHTErpasa. 0,5 0,2 4 . OIIK-1.2,
oTpeneNeHHBIN (dacts -
®opmyna HeroToHa- OIlK-1.3
M N naTerpain, ©HIL, BBIUHCIIEHHE
Jleitonuna. CpoiicTBa.
nuddhepeHInaIbH OIPEICIEHHOTO
Mertonbr HHTETPUPOBAHS
bI€ YpaBHEHUS HHTErpasa)
- BeinosiHeHue KP
Ne2 - KOHCYJIbTAIIHH 110
«Heonpenenenns! | pemenuto KP Ne2, OIK-1.1
4.4 TpunoxxeHus W, n - IpoBepKa o
0,3 0,5 7,7 . OIlK-1.2,
OTIpeJIJIEHHOTO UHTETpaa oTpeieNIeHHbII pemerns KP Ne2 OIK-1.3
naTerpain, ®HIL, | (vacte mpumoxeHus ’
nuddepeHInanbH OTIP.HHT)
bI€ YPaBHEHUS»
- BeinosjHeHue KP
N2,
- - KOHCYJIbTAIlUH 110
camocrosTensHoe | pemreHnto KP Ne2,
4.5 HecoOcTBeHHBIE H3ydeHHE - mpoBepka KP Ne2 OIIK-1.1,
uHTerpaisl. [IpusHaku 0,2 0,5 6 JIUTEPATYPHI: (uactb HecOOCTB. OIlK-1.2,
CXOJMMOCTH KOHCIIEKT WUHTETPaJIbI) OIlK-1.3
«IIpusnaku -IIPOBEPKa
CXOUMOCTH KOHCIIEKTa
HECOOCTBEHHBIX
HUHTErpaJIOB»
Wroro no paszneny 1,7 1,7 22,7
5. MuddepennmanpHoe
ucuncnenue GpyHkuui
HECKOJbKUX nepeMeHHbIX (PHIT)
CaMOCTOSITEIbHOE
H3ydeHHe
5.1 Onpenenenrie OCHOBHBIX 4 )
nouatuid. [Ipenen n JIATCPATYpbL:
Herpe LI.BHOCTI) OHIT HATHCAHNC MpoBepKa OIIK-1.1,
pep b : 0,5 05 | 57 KOHCTIEKTA poBep OIK-1.2,
OcHOBHBIE CBOMCTBA . KOHCIIEKTa
(yHKIUiA, HeIPEpHIBHBIX B «CaoiicTBa OIIK-1.3
Y , (yHKIUH,
3aMKHYTO# 001acTH
HENpPEPbIBHBIX B
3aMKHYTOM
obmacT»
5.2 YacTHBIE TPOU3BOIHBIE - BeimosiHeHne KP - OIIK-1.1,
Y TIPOM3BO/IHAS TIO 0,2 0,5 6 Ne2 KOHCYJIBTUPOBaHHE OIIK-1.2,
HaIIPaBJICHUIO. «Heomnpenenenn o pemenuto KP OIIK-1.3




Kacarenpnas niuockocTts u bIl, U
HOPMaJIb K TOBEPXHOCTH. orpeeNeHHbII Ne2,
I'eomerpuueckuii cMbICT nnTterpain, ®HII, - IpOBEPKA
muddepennnana. [Tpusnak mudpdepennnancy | pemrenus KP No2
T epeHInpyeMOCTH bIC YPaBHEHUS
o - BelnosiHeHue KP
5.3 TIpou3sBoiHasA CIIOKHON No2
¢yskunu. YactHeie -
«HeomnpeneneHnsl | KOHCYIbTUPOBaHUE
MIPOU3BOAHBIE U - 10 pemenmo KP OIIK-1.1,
g hepeHIraTbl BEICIITUX 0,3 0,5 6 ’ . p OIlK-1.2,
oTpeneNeHHBIN Ne2,
HOPSIKOB. OIIK-1.3
nnTerpan, OHII, - IpPOBEpKa
Juddepenuupoanue
. muddepennnansy | pemenus KP No2
HESIBHO 3aJITaHHBIX (YHKIHH
bl€ YpaBHEHUS
- BeinosiHeHue KP
Ne2 -
«Heon HHBI | KOHCYJIbTHUPOBaHH
5.4 Ilousarue 00 co I;Iei[:me (r)locy:meHII)/I(I)O e}{Pe OIIK-1.1,
IKCTpeMyMax (pyHKIUH 0,5 0,5 6 ’ . p OIlK-1.2,
oTpeneNeHHBIN Ne2,
MHOTHUX ITEPEMEHHBIX OIIK-1.3
uaTerpai, ©HIL, - IpOBEpKa
muddepennnansy | pemenus KP No2
bI€ YPaBHEHUS»
Hroro o pazneny 1,5 2 23,7
6. OOBIKHOBCHHBIC
nuddepeHInaIbHbIC YPABHCHHS
- onHenue KP
6.1 OOBIKHOBEHHBIC B JL}.(IQHH
muddepeHnnanbsHbIe -
«HeompeneneHnsl | KOHCYIbTHPOBaHUE
YpaBHEHHUS NEPBOTO 9 OIIK-1.1,
W, n o pemrennto KP
nopsifka. MeToabl perieHus 0,5 23 . OIIK-1.2,
OIIPEICIICHHBII Ne2,
nuddepeHIHATEHBIX OIlK-1.3
o unrerpain, OHII, - IpOBEPKA
YpaBHEHHUH IEPBOTO
mopsIKa muddepennunansy | pemenus KP No2
bI€ YpaBHEHUS»
- COCTaBJICHHUE
KoHcrekTa «J1Y -
BBICIIINX KOHCYJIbTUPOBAHUE OIK-1.1
6.2 JIY BeICIIUX TTOPSIIKOB, TIOPSIIKOB, o perrennto KP )
0,5 25 OIlK-1.2,
CBOJAIIUECS K IEPBOMY cBOJAIIMECS K Ne2, OIK-1 3
HEPBOMY», - IpOBEpKa '
- BeinosiHeHue KP KOHCIIEKTa
Ne2
6.3 JIluneitnbie
nuddepeHaibHbIe
YpaBHEHHUS N-TO MO PsA-Ka.
Jluneitnoe ogHOpOIHOE
ypaBHEHHE. - BoinosiHeHne KP
dyHIaMeHTaIbHas CHCTEMA N2 -
peuenuii. Onpenenurens «HeompeneneHHsl | KOHCYIbTHPOBaHUE OIK-1.1
Bponckoro. Heonnopoanoe i, u o pemenunio KP S
N 0,5 25 . OIlK-1.2,
JIMHEHHOE YpaBHEHUE OIIPEEICHHBIN Ne2, OIK-1.3
(JIHAY), Bug obmero unrerpai, ®HII, - IpOBEpKa '
peenus. MeroJ Bapranuu muddepennnansy | pemenust KP Ne2
TIPOU3BOJILHBIX bl€ YPaBHEHUSD
TTOCTOSIHHBIX.
JIuneiiHoe ypaBHEHHE C
MOCTOSIHHBIMH
K03 GUIIIeHTaMH
- COCTaBJICHHUE
KOHCIIEKTa
6.4 Metoap! permenus KOHCYJIbTHPOBAaHHE OIIK-1.1,
«Meroas!
cucteM qudhepeHInaTbHBIX 0,5 25 o peurexnuo KP OIlK-1.2,
N peleHus cucTeM
ypaBHeHUH 1-ro nopsaka Ne2, OIIK-1.3
AY»,
- mposepka KP Ne2

- BBIIIOJTHCHUEC




KP Ne2

Hroro no paszzeiy 2 98
Hroro 3a cemectp 8 8 181,8 JK3aMeH
7. DNeMEeHTHI TeOpHUn
BEPOATHOCTEN U MATEMaTHIECKON
CTaTUCTHUKU
- BeinosiHeHue KP | - BeimonHeHue KP
Ne3 «Teopus Ne3 «Teopus OIIK-1.1,
7.1 DnemMeHTbI . ”
0,5 0,5 8 BEPOSITHOCTEH. BEPOSATHOCTEH. OIIK-1.2,
KOMOMHATOPHUKU
MaremaTtuueckas | MaremaTuueckast OIIK-1.3
CTaTUCTHKA» CTaTUCTHKA»
7.2 Anrebpa coOBITHH.
Knaccuueckoe, - BeinoJiHeHue KP KOHCVIBTHDOBAHNE
TEOMETPHIECKOE H Ne3 «Teopust y P OIIK-1.1,
. o pemenuto KP
CTaTUCTUYECKOE 0,5 1 4 BEPOSITHOCTEH. N3 OIIK-1.2,
OTIpeieNIeHNS BEPOSITHOCTH. Maremarmaeckas - O_Bé‘j a OIIK-1.3
AkcuoMaTHKa Teopun CTaTHUCTHKA» POBep
N pemerus KP Ne3
BEPOSITHOCTEH
7.3 TeopeMsl CIIOKEHHS U
YMHOXEHHUS. Y CIIOBHAS - BemmosiHeHue KP KOHCY B THDOBAHIC
BepoATHOCTE. Dopmyma Ne3 «Teopust y P OIIK-1.1,
- . o pemenuto KP
TIOJTHOM BEPOSITHOCTH 1 1 1 10 BEPOSITHOCTEH. OIIK-1.2,
. Ne3,
dbopmyna baiieca. Cxema MaremaTrueckas DOBeDKA OIlK-1.3
Bepnyinu, npubnmxeHus CTaTHUCTHKA» POBEP
pemrenust KP Ne3
Jlanutaca u [lyaccona
7.4 JluckpeTHbIE 1
HeNpepbIBHbIE CITydaiiHbIe -
BCJ'[E‘{EIHLI Ps qu) HKIIUA - BhinosHenne Kp KOHCYJIbTUPOBAHUC
acn Clleﬂ'eHl/II:l u d Ne3 «Teopua o yeLLleHI?/IIO KP OIK-1.1,
pacrip 1 1,5 15 BEPOSITHOCTEH. p OIIK-1.2,
IJIOTHOCTb. Ne3,
Maremarmaeckas OIIK-1.3
MaremaTHyecKkoe 0XXHUIaHue - IpOBEpKa
CTaTUCTHKA»
U JUCTIePCHs], HAaYallbHbIC U pemrenust KP Ne3
LEHTPAJIbHBIE MOMEHTHI
2
7.5 U3BecTHbIE - BemostHeHue KP KOHC J'le-I/l OBAHME
pactpeneneHus U ux No3 «Teopust y P OIIK-1.1,
N o pemenuto KP
YUCIIOBBIE XapaKTEPUCTUKH. 0,5 1 10 BEPOSITHOCTEH. OIIK-1.2,
Ne3,
HopwmansHoe Maremarnuaeckas OIIK-1.3
acmpeieieHue CTaTUCTHKA» - 1poBepia
pactp pemrenust KP Ne3
7.6 MHOTrOMEpHBIE
ciyJyaiiHbIe BeI:)JmI{HHbI - BoinonHenme KP )
@ yHK S DACIIDE eneﬁm Ne3 «Teopus KOHCYJIBTUPOBaHHE OIIK-1.1,
R pbeer CHI, 1 1 17 | BepostHocTeii. | 1o pemenmio KP | OIK-1.2,
’ Maremaruueckas Ne3, OIlK-1.3
XapaKTepUCTUKU. DJIEMEHTHI
CTaTUCTHUKA» - npoBepka KP Ne3
TEOPUU KOPPEISALUU
- BemostHeHue KP -
7.7 OCHOBHBIE TTOHATHS,
Ne3 «Teopus KOHCYJIbTUPOBaHHE
reHepajibHast COBOKYITHOCTb o
1 BBIGODKA. CTATHCIHUCCKHE BEPOSATHOCTEM. o pemenuio KP OIIK-1.1,
D e 0,5 1| 10,1 | Maremaruueckas Ne3, OTK-1.2,
! P p CTaTUCTHKAY, - npoBepka KP Ne3, OIlK-1.3
pacnpeznenerus. ToueuHble
-KOHCTIEKT MO - IpOBEpKa
1 UHTCPBAJIBHBIC OLICHKU
pazzeny KOHCIIEKTa
7.8 JloBepurenbHbIE - BeimosineHue KP
MHTEPBAJIbI 17151 IapaMEeTPOB Ne3 «Teopus
Ho MpaHLHorIE) P p Be OHTHOCI;eﬁ KOHCYJIbTUPOBaHUE OIIK-1.1,
a(I:)n enenenus. [Tonstue o ! ! 7 MafeMaTquCKa.m o pemeruio KP OIIK-1.2,
i I/ITE WX 1T 01'36 KU CTaTUCTHUKA» Ne3, OIIK-1.3
purep boBep i - mpoBepka KP Ne3,

CTAaTUCTUYCCKUX I'MIIOTE3

-KOHCIICKT I10




- IpOBepKa

azJeln

pasaey KOHCIIEKTa
7.9 Kputnyeckas o6nacts, - BeimoniHeHne KP -
YPOBEHb 3HAUHMOCTH, Ne3 «Teopus KOHCYJBTUPOBaHHE
MOIIHOCTH KPUTEPHS. BEpOSITHOCTEH. o pemenuio KP OIIK-1.1,
Kpurepuii cornacus 2 114 | MaremaTtuueckas Ne3, OIlK-1.2,
TIupcona aJig runoTessl o CTaTUCTHUKAY, - mpoBepka KP Ne3, OIIK-1.3
HOPMaJIbBHOM -KOHCIEKT I10 -IIpOBEpKa
pacripeieieHun paszzgeiny KOHCIIEKTa
Uroro no pazneny 6 10 195,1
Hroro 3a cemectp 6 10 195,1 3a0

9K3aMeH, 3a4eT C

Wrtoro no gucCruIinHe 14 18 376,9 >

OILIEHKOH




5 Ob6pa3oBaTesibHbIEe TEXHOJIOTHH

Peanuzaius KOMIETEHTHOCTHOTO MOJIX0a MPeAyCMaTpUBaeT UCIOIb30BaHUE B
y4eOHOM MPOLIECCe AKTUBHBIX M MHTEPAKTUBHBIX ()OPM IIPOBEJCHHUS 3aHATHI B COUETaHUU C
BHEAyIUTOPHOMN paboTOi ¢ 1eNbio (OPMUPOBAHUS U PA3BUTHSI MPOPECCUOHAIBHBIX HABBIKOB
oOyuatomuxcs. Cornacho 1. 34 [lopsiaka opraHu3alvy U OCyIIECTBICHUS A€ATeIbHOCTH O
o0Opa3oBaTenbHBIM IIPOrpaMMaM OakanaBpuaTa BICIIET0 00pa3oBaHus (YTB. IPUKA30M
MOwuH P® ot 05.04.2017 1. Ne 301), mpu ipoBeieHUH YUCOHBIX 3aHATHH 00€CTICUNBACTCS
pa3BUTHE y 00yYarOIIUXCS HABBIKOB KOMaHIHON PaOOThI, MEKIMUYHOCTHON KOMMYHUKAIIUH,
MPUHSATHS PEIICHUH, JINJIEPCKUX Ka4eCTB, B TOM YHUCIIE C YYETOM PETHOHAIBHBIX
0COOEHHOCTEH MpodeccuoHaNbHOMN AEATEeIbHOCTH BBIITYCKHUKOB U TOTPEOHOCTEMH
paboToaaTeei.

Bri6upast Ty nin UHYIO TEXHOJIOTHIO paboThI ¢ 00yUYaIOIMMUCS, HEOOX0IUMO UMETh
B BUJLy, YTO HanOobIero agp¢dekra oT ee NPUMEHEHUSI MOKHO JIOCTUYb, €CITU YUYUTHIBAThH
e o0pazoBaHus, Ha pealn3alliio KOTOPhIX JOJHKHA OBITh HAIIpaBlieHa H30upaemMas
TEXHOJIOTHS, CO-JIEPKaHue, KOTOPOE MPEACTOUT MePeIaTh 00yUaIOIMUMCS C €€ IOMOIIIBIO, a
TaK>Xe yCIIOBHS, B KOTOPBIX OHA OyIeT UCTIOIb30BAThCSI.

B nameii paboTe MbI HCIIOIB3YEM CIICTYIOIICE.

1. TpaguimonHsie 00pa3oBaTeNbHbIE TeXHOJIOTHU. Opranu3aiys 00pa3oBaTeIbHOTO
rpoiiecca, MpeanoiaracT IpsIMyr0 TPAHCIIAIUIO 3HAHUM OT MPEToaBaTess K CTyACHTY
(IpenMyIIEeCTBEHHO HAa OCHOBE OOBSICHUTEILHO-HUTFOCTPATUBHBIX METOJIOB OOYUICHHS).
VYyebHas AeSITEIBHOCTD CTYACHTa HOCUT B TAKUX YCJIOBHSX, KaK MPaBUIIO, PEMPOYKTUBHBIN
XapakTep.

®DopMbl yUeOHBIX 3aHATHH:

- “H(OPMALIMOHHAA JIEKIIHS — ITOCJIeI0BATEIbHOE U3JI0KEHUE MaTepuraa B
JTUCIUILTMHAPHOH JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIIECTBEHHO BepOATLHBIMH CPEJICTBAMHU.

- MPAKTHUYECKOE 3aHATHE, TTOCBSIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U HABBIKOB
10 TIPEITIO)KEHHOMY QJITOPUTMY .

2. Texnosoruu npoekTHOro o0yueHnus. OOpa3oBaTeNbHBIN MPOIIECC TOCTPOCH B
COOTBETCTBHUH C AJITOPUTMOM TMTOATATHOTO PELIECHUs TPOOJIEMHOM 3a]a4K WIIA BBITTOJTHEHHS
y4yeOHoro 3amaanus. [IpoekT npeanoiaraeT COBMECTHYIO yueOHO-TI03HABATEIbHYIO
NeSTeILHOCTh TPYMIIBI CTYICHTOB, HAIIPABJICHHYIO HA BHIPA0OOTKY KOHIIETIIIUU, YCTAHOBJICHHUE
nenen u 3a1a4, GopMyIHPOBKY 0KHIAEMBIX PE3YyJIbTaTOB, ONMPEIEICHUE PUHIIUIIOB U
METOMK PEIICHHS TTOCTABIICH-HBIX 3a/a4, TUIAHUPOBAHKUE X0/1a PaOOThI, MOUCK JOCTYHBIX U
ONTUMAJIBHBIX PECYPCOB, MOATAMTHYIO PEATU3AIUIO TIJIaHa PAOOTHI, MPE3CHTAINIO
pe3yapTaToOB pabOThI, UX OCMBICIICHUE U pediiekcuto. [IpumeHnseTcs B OCHOBHOM IS
nepexo/ia KOMIIETEHIIMM Ha YPOBEHb BIIA/ICHHS.

OcCHOBHBIE TUTIBI IPUMEHSIEMBIX HAMHU B 00pa30BaTEeIbHON EATETLHOCTH MPOEKTOB:

HccnenoBatenbCkuii MPOeKT — CTPYKTypa NpubImxKeHa K popmMaTy HayqyHOTO
HCCIe0BaHM (JI0Ka3aTENhCTBO AKTyAIbHOCTH TEMBI, OTIPEACIICHNE HAYYHOU MPOOIIEMBI,
npeaMeTa U 00bEKTa UCCIEA0OBaHMS, IEJICH U 3a/1a4, METOJI0OB, ICTOYHUKOB, BBIIBIDKCHHIE
THUTIOTE3bI, 0000IIIEHNEe PEe3yIbTaTOB, BEIBOBI, 0003HAUYCHHE HOBBIX Mpo0OieM). PesynpraTom
SIBJISIETCS] yueOHast KapTa Mo MOJIYJIIO HaIllel 00pa3oBaTeIbHOM MPOTPaMMBI.

TBOpYECKUI TPOEKT, MPEANOIATAIOMIAN B OTIIMYHE OT NPEIbIAYIIETr0, KOHEUHbIN
MPOAYKT B CIEAYIONIMX BAPUAHTAX — ra3eTa K HCTOPUUECKH 3HAYMMOMY
«MaTeMaTHIECKOMY» COOBITHIO (Tpa3aHuK uncia «[luy u T.11.); «MaremMaTruaeckas»
OTKpBITKA (CBOETO poja yueOHas KapTa, TOJIbKO HehopMaTbHO, KpacOYHO 0(OPMIICHHAS;
BHUJIEOPOJUK «l Haydy Bac pemarh ...» U T.II.

HubopMalinoHHBIN TPOEKT — y4eOHO-T03HABATEIbHAS JESTEILHOCTD C SIPKO
BBIPKEHHOW ABPUCTUYECKOM HAMPABICHHOCTHIO (MIOUCK, OTOOP M CHUCTEMaTH3aIlUs
nH(OPMAIIUY O KAKOM-TO 0OBEKTE, 03HAKOMJICHHE YYACTHIUKOB MPOEKTA C ITOU
nH(popMaLuel, ee aHaIu3 U 0000IIICHHE W, HAKOHEII, TPE3CHTALIHS I10 TPAKTHYECKOMY
IIPUJIOKEHUIO).



4. UudopmanimioHHO-KOMMYHUKallMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH.
Opranu3anys 00pa3zoBaTeNbHOTO MpoIecca C MPUMEHEHUEM CIIeHUaTU3UPOBAHHBIX
MIPOrPaMMHBIX CPeJl U TEXHUYECKUX CPEJCTB paboThl ¢ nH(popManuen (MHPOPMAITIOHHYIO
cpeny yauBepcuteta MOOJIYC MOODLE).

6 YueOHO-MeTOoaHYeCKOe o0eceyeHne cCaMOCTOATEIbHOI padoThl 00y4aloImMuXCcs

[IpencraBneno B npuiioxeHuu 1.

7 OueHO4YHbIE CPEICTBA VISl IPOBEeHUsI IPOMEKYTOYHOM aTTeCTAIlUN
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHO-MeTONMUYEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHe QU CHMILTUHBI

a) OcHoBHas JIuTepaTrypa:

1. [Hunayes, B. C. Boiciiast marematuka: yueonuk / B. C. lllunaues. — Mockaa :

NHOPA-M, 2024. — 479 c¢. — (Bsiciee obpazoBanue). — DOI 10.12737/5394. -
ISBN 978-5-16-010072-2. - Tekct : anekTpoHHbii. - URL:
https://znanium.ru/catalog/product/2085943 (mata obpamienus: 05.03.2026). — Pexxum goctyrma:
IO TOIHCKE.

2. Matemaruka : yueOHoe nocobue / F0. M. Jlanunos, JI. H. XKypbenko, I'. A.

Hukonosa [u ap.] ; mox pex. JI. H. XKyp6enko, I'. A. HukonoBoii. — Mockaa :
NH®PA-M,2022. — 496 c. — (Briciiee oopazoBanue: bakanaspuar). - [ISBN 978-5-16-010118-
7. -Tekcrt : anekTponHbIi. - URL: https://znanium.ru/catalog/product/1818645
(mara obpamenus: 05.03.2026). — Pexxum ocTyImia: 1mo moamnuckKe.

0) /lomoJiHUTEIbHAS JINTEPATYypa:

1. MaremaTuka B mpumepax M 3agaudax: yuyeOHoe mocobue / O.M. [lerrsapesa, JI.H.
Kypb6enko, I''A. Hukonosa [u ap.]. — MockBa: UHOPA-M, 2021. — 372 c. — (Bsicuiee
oOpazoBanmne: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcr: snektponHsbiii. - URL:
https://znanium.ru/catalog/product/1588756 (mara oOpamenus: 05.03.2026). — Pexum
JOCTYTIA: IO TIOJIITUCKE.

2. ®uxtenronpll, I'. M. OcHOBBI MaTeMaTH4yeckoro aHanusa. Yacth 1: yuyeOHUK ist
By30B / I'. M. ®uxrtenromnbi. — 18- u3m., crep. — Caunkrt-IlerepOypr: Jlanp, 2026. — 448 c. —
ISBN 978-5-507-55976-3. — Tekct: 21eKTpoHHBIN / JlaHb: 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/512293  (mara oOpamenus: 05.03.2026). —
Pexxum moctyma: Anis aBTOpU3. MOIB30BaTENCH.

3. @uxrenronsil, . M. OcHOBbI MatemMaTudeckoro aHaiu3a. Yacte 2: yuyeOHHMK AT
By30B / I'. M. ®uxTtenronbu. — 16-e u3zg., crep. — Cankr-IlerepOypr: Jlanp, 2025. — 464 c. —
ISBN 978-5-507-50836-5. — TekcT: 5neKTpoHHBIH / JlaHb: ANEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/473315 (mara obpamenus: 05.03.2026). —
Pexxum moctyma: Anis aBTOpU3. MOIB30BATENCH.

4. Illunaues, B. C. 3agayHuK 10 BBICIICH MaTeMaTHKe: yaeOHOe mocooue /

B. C. [llumayeB. — 10-e u3n., crep. — MockBa: UHOPA-M, 2024. — 304 c. — (Bricmiee
obpaszoBanme). - ISBN 978-5-16-010071-5. - Tekcr: osnexkrpoHHbii. - URL:
https://znanium.ru/catalog/product/2124772 (nara obpamenus: 05.03.2026). — Pexum noctyma:
IO TOIIHCKE.

B) MeToauvecKkue yKazaHus:


https://znanium.ru/catalog/product/2085943
https://znanium.ru/catalog/product/1818645
https://znanium.ru/catalog/product/1588756
https://e.lanbook.com/book/512293
https://e.lanbook.com/book/473315
https://znanium.ru/catalog/product/2124772

. Axmanona 3. C. Jluneiinas anreOpa: matpuilsl, onpenenutenu, CJIAY: yuebHOe
nocobue / 3. C. AkmanoBa; MI'TY. - Marautoropck: MI'TVY, 2016. - 1 a1ekTpoH. onT.
nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20314?idb=db0109 (maTa
oOpatuenusi: 05.03.2026) . - TekcT: 3JIEKTPOHHBIN.

. AxmanoBa 3. C. Bekropnas anrebpa: yue6Hoe mocobue / 3. C. AxkmanoBa; MI'TV. -
Marnutoropck: MI'TY, 2016. - 1 »snexkrpon. onrt. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20313?1db=db0109 (nmara
obparmenus: 05.03.2026). - TekcT: 2MEKTPOHHBIN.

. Axmanona 3. C. AnanuTtndeckast reomeTpusi: yaeonoe nocooue / 3. C. AkmanoBa; MI'TVY.
- Marnuroropck: MI'TY, 2016. - 1 nsnekrpon. ont. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20312?idb=db0109 (mara
obparmienusi: 05.03.2026). - TekcT: 3IEKTPOHHBIH.

. Axmanona 3. C. HeonpeeneHHBIN HHTETPaJ: OT TCOPHH K IMPAKTUKE: yaeOHOE Tocooue /
3. C. AxmanoBa; MI'TY. - Marautoropck: MI'TVY, 2015. - 1 anektpon. ont. auck (CD-
ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/325 (nata
obparmenusi: 05.03.2026). - TekcT: 3IEKTPOHHBIH.

. AnucumoB A. JI. JTuddepenunansHoe wucyucieHue (yHKIUU OIHOM IMEPEMEHHOM:
yueOHoe rmocobue / A. JI. Auucumos, JI. A. I'pauesa, E. M. I'yruna; A. JI. Auucumos, JI.
A. I'paueBa, E. M. I'yruna; MI'TVY. - Marautoropck: MI'TY, 2018. - 1 anexkTpoH. ont.
muck (CD-ROM). - URL: https://host.megaprolib.net/MP0O109/Download/MObject/2242
(mata oopamenus: 05.03.2026). - TekcT: AIMEKTPOHHBIN.

. BaxpymeBa U. A. COOpHUK NPUKIAIHBIX 3a4ad MO BBICIHIEH MaremaTtuke. Yactp 2:
npaktuky™m / U. A. Baxpymesa; Maruutoropckuii roc. Texuudeckuii yH-t um. I'. W.
Hocoga. - Marauroropck: MI'TY um. I'. U. Hocoga, 2022. - 1 CD-ROM. - 3arux. ¢ Tutyi.
skpana. - URL: https://host.megaprolib.net/MP0O109/Download/MObject/3188 (mata
obpamenus: 05.03.2026). - ISBN 978-5-9967-2369-0. - TekcT: 31eKTPOHHBIN.

. Baxpymesa U. A. ®yHKIMM HECKOJBKHUX MEpEMEHHBIX: yuyeOHoe mocobue / M. A.
Baxpymesa, 1. A. Makcumenko; U. A. Baxpymesa, 1. A. Makcumenko; MI'TVY. -
Marauroropck: MI'TY, 2017. - 63 c. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2052 (mara
05.03.2026). - TekcT: HEMOCPEACTBEHHBIM.

oOparieHus:

r) [IlporpammHuoe odecnieuenne u MHTEepHeT-pecypcehl:

IIporpamMmmHoe obecnieuenue

HaumenoBanue .
o Ne norosopa Cpok eicTBUS JTHICH3UH
7Zip cB00OTHO pacnpocTpansemoe [10 OeCCpOYHO
?ﬁ z}gip Mozilla cB00OIHO pacmpocTpansemoe [10 6eccpodHo
Bbpayzep Yandex |cBobOoaHo pacmpoctpansemoe [10 OeCcCpOYHO
FAR Manager cB00OTHO pacnpocTpansiemoe [10 OeCcCpOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca

CchUIKa



https://host.megaprolib.net/MP0109/Download/ToView/20314?idb=db0109
https://host.megaprolib.net/MP0109/Download/ToView/20313?idb=db0109
https://host.megaprolib.net/MP0109/Download/ToView/20312?idb=db0109
https://host.megaprolib.net/MP0109/Download/MObject/325
https://host.megaprolib.net/MP0109/Download/MObject/2242
https://host.megaprolib.net/MP0109/Download/MObject/3188
https://host.megaprolib.net/MP0109/Download/MObject/2052

HanmonansHas nHpopMannoHHO-aHATUTHYECKAs URL:

cucteMa — Poccuiickuii MHIEKC HAyYHOTO MUTHUpOBaHusl | https://elibrary.ru/
(PMHII)

DnekTpoHHas 0a3a nepuoandeckux u3gaanui OO0 https://eivis.ru/
«MBHUCy»

9 MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)
MarepuanbHO-TEXHUYECKOE 00ecTieueHrne JUCIUTITUHBI BKITIOYAET:

Y4eOHble ayAUTOPHUH TSI TPOBEICHUS 3aHATUH JICKIIMOHHOTO Tuma Jlocka,
MYJIbTUMEUIHBIC CPEJCTBA XPAHCHHUS, TIEpEIaud U MPEICTaBICHHUS HH(DOpMALIUU

Y4eOHbIe ayIUTOPUH IS TPOBEICHUS IPAKTHUECKUX 3aHATHI, TPYIIOBBIX U
WHJIMBUIYTIbHBIX KOHCYJIBTAIMH, TEKYILIETO KOHTPOJISI U IIPOMEXKYTOYHOM aTTeCTalluu
Jlocka, MyJIbTUMEUUHBINA IIPOEKTOP, SKPAH

Komruiekc MeToanyeckux pazpaboTok (pa3gaTouyHOro MaTepraia U METOIUIECKUX
YKa3aHMA) U\WJIH KOMIUICKC TECTOBBIX 3aJJaHHU JUUIsl IIOATOTOBKH M IIPOBEICHUS
MIPOMEXKYTOUYHBIX M PYOCIKHBIX KOHTPOJIEH

[Tomernenust 11 caMOCTOSATENBHOM paboThl yuamuxcsi [lepcoHanbHbie
KoMIIbIOTEPHI ¢ make-ToM MSOffice, Beixogom B UHTEpHET U ¢ JOCTYIIOM B AJIEKTPOHHYIO
MH()OPMAIMOHHO-00pa30BaTEILHYIO CPey YHUBEPCUTETA

[TomertieHue a1 XpaHSHUS U IPO(QHIAKTHYECKOr0 00CIYKUBAHUS y4eOHOTO
obopymoBanus Illkadel 11 XpaHeHHs y4eOHO-METOAMYESCKOM IOKYMEHTAUH, Y4eOHOTO
00opyIoBaHUs U y4eOHO-HATIISTHBIX TOCOOUH


https://elibrary.ru/
https://eivis.ru/

Hpuioxenne 1
Y4eOHO-MeTOoANYECKOE 00ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4aromuxcs

[To qucuumuinne «MaremaTHka» IpeayCMOTpeHa BHEAY IMTOPHAS CaMOCTOSATENbHAs paboTa
00y4arouxcsi, MpoBOAUMAsl B BUJIE CAMOCTOSITEIbHOIO U3yUEHUs JIUTEPATypbl U
UH(POPMALIMOHHBIX PECYPCOB, a TAKXKE B BUE PEIICHHS TUIIOBBIX 33124 MPH BHITIOJTHEHUT
KOHTPOJIbHBIX PaloT.

Ilpumepnvie konmponvhvie padomut (AKP):

AKP Nel «J/IuneiiHasi, BeKTOpHasi ajiredpa u aHaJINTHYeCKasi reOMeTpHs.
JMuddepenunanbroe ucunciaenne POID»

3ananmue 1.

Pemmre cucremy Tpems criocobaMu: a) MaTpU4HBIM criocobom; 0) o opmynam Kpamepa; B)
MeroaoM ["aycca

x—2y—-3z=3,
3x+y-2z=9,
2x -3y +5z=-4.

3amanmue 2.

1) HaiiauTe yron Mexay BEKTOpaMH @ W b, €CIIA G = (2;—1), b= (— 2; 2).
[TocTpoiiTe naHHbBIe BEKTOPHI B ccTeMe koopArHAT OXy, a TakKe BEKTOPbI, H300pakatolye:
2a+b, a-3b.

2) Vkaxure Cpeanu HWKCIIPUBCACHHBIX BCKTOPOB OPTOTOHAJIBHBIC, KOJIJIMHCAPHBIC, a TAKXKE

KOMILUTAaHApHBIE: a = (— 3;—1; 4), b= 2;-2;1), c= (2; %; —g} d= (7;11;8). Beramcnure

TUIOMIA b MTapajuieNiorpaMMa, TOCTPOSHHOTO Ha BEKTOpax b u c.
3ananue 3.

Hanucars ypaBHeHue npsiMmoit 4B , eciu A(— 1; 2; 3), B(— I; 2;—1). Brruucants paccrosinue ot
TOYKH A 3TOU MPSIMOU JI0 TUIOCKOCTH, MIPOXOIAIICH Yepe3 TOUKy B, meprneHauKyIspHO BEKTOPY
N(0:-3;9).

3aganue 4.
IIpuBeMTEe K KAHOHMYIECKOMY BUIY M MOCTPONTE KPUBYIO X~ —4x+2y> —4y =0

3aganue 5.

Brraucnure npeaensl:

. 1+4x—x* . 3x-arcsin2x . A2x— —\/g
a) im————;0) im——— B) lim .
xoo x +3x7 + 2x 10 COSX —COS™ X x=3 x—3

3aganue 6.



dy d’y e x=ctgt,
Haiinurte — w —= s QyHkumi: a) y=e " " . 3 )
dx dx’ by )y y = In(sin2¢),
3aganme 7.
. . 2x-17 .
CocraBbTe ypaBHEHHE KacaTEIbHOM K KPUBOIA: y== 1 B TOYKe Xx,=-l. Hapucyiite
x J—

KacaTeJbHYIO U KPUBYIO.

AKP Ne2 «HeonpenesienHblii 1 onpeaenennblii narerpana, @HIIL, inpdepenuuanbubie
YPABHEHHD)

3aoanue 1. Beruncnure HEONpeaeICHHBIE HHTErPAIbI

1) I(1+tg23x)dx; 2) I 3-5x ; 3)Iarcsin5xdx; 4) Iln3xdx.

—dx;
V6x + x* X

3adanue 2. Beruucnure onpeaeseHHbIe HHTErpajbl

1 2 4,5 _
(1-sin2x)dx; 2) [Sodxs  3) Jx_ldx.

1)
o e ' 3/2x -1

O 0 | N

3aoanue 3. Haiinure 1uiomans GUrypsl, orpaHUuYE€HHON JTUHUSIMMU:
xy=6, x+y-7=0.

3aoanue 4. Beraucnuth HeCOOCTBEHHBIHN HUHTCrpaJl UJIM YCTAHOBUTD €0 paCXOAUMOCTb:

1) Tx3e_x4dx; 2) j. ax

: @y

3aoanue 5. HaiitTu u mocTtpouTh 007acTh oOIpeneneHuss (QyHKUUU

z=1In(4 - x> — y*)—arcsin2 — ).

3aoanue 6. Haiinute dYacTHble NPOM3BOAHBIE IIEPBOro Mopsaka (yHKUIUU:

X+Yy

z=3xy’ —sin(x* + y) +
3adanue 7. Haiinurte rpagieHT CKaIApHOTO HONA u = X~ + y° —z° ¥ ero MOJyJb B TOUKE
M(1;-1;2).

3aoanue 8. Haiitu HauMeHbliee M HauOombliee 3HaueHUE QGYHKIUU

z=x"—xp+2y° +2y+1

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



3adanue 9. Pemuts nuddepeHnnanbable YpaBHEHHS TIEPBOM CTETICHH

A) xy’—4y—x2\/;:0.

. T
B)ysiny =ylny, — y(7)=e

B) x(y*> = Ddx+ y(x*> =1)dy = 0.

3aoanue 10. Pemuth JIMHEHHBIC HEOAHOPOAHBIE AU depeHITnaTbHOE YPAaBHCHHE C

NOCTOSIHHBIMU K03 punmenramu

a)y"—3y'+2y:(4x+9)ezx, 0) y'+4y"+8y=(x+2)cos3x

3adanue 11. Petuuth 0THOPOIHYIO cucTeMy Au(depeHIInaIbHbIX YPaBHEHUH:

x'=6x—y,
yi=x+4y.

AKP Ne3 «Teopusi BepositHocTeil. MaTeMaTH4yecKasi CTATHCTHKA)

—

9]

7.

B ypue 12 mapos. Cpeau 3tux mapoB 3 6enbix u 9 uepHbix. KakoBa BepoSTHOCTh TOTO, YTO
HayJ[auy BBIHYTHIN IIap OKaKETCs OesbiM?

B panuoctyauu tpu MukpodoHa. [ Kaxkaoro u3 MepBbIX IBYX MUKPO(POHOB BEPOSTHOCTH
TOTO, YTO OH BKJIOYEH B JaHHBIA MOMeHT, paBHa 0,45, a mist Tperbero — 0,9. Haiitu
BEPOSTHOCTH TOT'O, YTO B JAHHBII MOMEHT BKJIFOUEHBI 2 MUKPO(OHA.

B nponaxe nmerorcst 6enble 1 KOPUUHEBBIE sil1a B COOTHOLLIEHUH 2:3, IpUYeM IPOU3BOJICTBO
60% OGenbix u 71% KOpUYHEBBIX SUI JATHPYETCS THEM, IPEIIIECTBYIOUIUM JHIO IPOJAXKH, a
ocTajJbHbIE fllla JaTHpYyIOTCs Oosnee paHHMMM uuciamu. [lokynarens 3aka3bIBaeT sifia,
JaTUpyEeMble JHEM, NPEALIECTBYIOIIMM JHIO NPOJAXXH, HE3aBUCHUMO OT MX IBera. Kakosa
BEPOATHOCTH TOTO, UTO EMY MPOAATYT PEIIETKY OEIbIX SHIL?

Teneponnas cetb yupexnaeHus obcmyxuaer 200 aboHeHTOB. BeposTHOCTh TOro, yTo B
TE€4eHHE MUHYThI BHYTPH 3TOM CETH KTO-TO KOMY-TO IT03BOHUT, paBHa 0,7. KakoBa BeposiTHOCTb
TOTO, YTO B T€YEHUE MHHYTHI OyAeT 5 3BoHKOB? KakoBa BEpOSATHOCTH TOTO, UTO B TEUCHHE
MUHYTHI Oyzner He Oosiee 5 3BoHKOB? HaiiTu HauBeposiTHeilllee 4nuciao 3BOHKOB B TEUEHUE
MUHYTBHI.

3agaH psana pacupenesieHus CiaydaiiHou BenuunHbl X. HalTh MaremaThyeckoe OXuJaHue,
JIMCIIEPCHIO U Cpe/IHee KBaipaTuyeckoe oTKIoHeHHe. [locTpouTs GyHKIMIO paciipeiesieHusl.

X 4 6 10 12
P 0.3 0.2 0.2 0.3

J1s HeTIpephIBHOM cilydaifHON BeTMUMHBI 3a7aHa QyHKIUS pacnpenenenus F (x) Tpebyetcs

HalTH INIOTHOCTH pacnpeaciCHus f(x), MAaTCMaTUYCCKOC OXUAAHUC, NUCIICPCUIO, CPECOAHEC

KBaJIpaTHUECKOE OTKJIOHEHHE. BBIUMCINUTH BEPOATHOCTH TOTO, YTO OTKJIOHEHUE CIydyailHOU
BEJIMYMHBI OT €€ MaTeMaTHYeCKOro OXuaaHus OyneT He Oojiee CpeHEro KBaapaTH4YeCKOro
otksoHeHus. [Toctpouts rpadux GpyHKIMi.

0 , <
1 T
F(x)=<—-{1—-cos2x , 0<x<—
() =15-( ) ;
1 B T

x> =

3aKOH pacrpeeseHUs] CUCTEMbI TUCKPETHBIX CIIyYalHBIX BEJTUYUH (X Y ) 3amad TaOJHIEn.



Haiitn ko>dduiment koppensuuu 7, U BEPOATHOCTb MONANAHMS CIyYaliHON BETUYUHbI
(X,Y) B o6macts D.

X 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}



puiioxkenne 2

OIIeHO‘lHBIe cpeacrea AJisi MpoOBECACHUSA HpOMe)KyTOqHOﬁ aTTeCTallumn

a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHBIE CPEACTBA /ISl IPOBEAeHHA
NPOMEKYTOYHOM aTTeCTALMU:

CtpyKTypHBII
DJIEMEHT
KOMIIETEHIIUH

IInanupyemsle
pe3yabTaThl
o0yueHus

OneHouHble CpeCTBa

OIIK-1 - ciocoOHOCTh AHAJM3UPOBATH 3a1a44 PO eCCHOHAIBbHOM 1eATeJIbHOCTH HA
OCHOBe I0JI0KeHHUI1, 3aKOHOB U METO/I0B B 00/1aCTH €CTECTBEHHBIX HAYK H MAaTeMATHKH

OIIK-1.1:
Hcnone3yer
TTOJIOKEHU S, 3aKOHBI
1 METOJIbI B 00J1acTH
€CTECTBEHHBIX HAYK
Y MaT€MaTUKH TIPH
penieHnu
MPaKTUYECKUX 3a/1a4

- OCHOBHBIC
MMOHSTHS X METO/bI
JIMHEHHOM,
BEKTOPHOM anreopsl
1 aHATUTHYICCKOU
T€OMETPHH;

- OCHOBHBIE
TOHSATHUS U METOBI
MaTeMaTHIeCKOTO
aHayM3a: TeOpUn
IpeJeNioB U Herpe-
PBIBHBIX (DYHKIUH,
g depeHaIbHO-
T'0 ¥ MHTETPAIILHOTO
UCYMCIICHUS (PYHK-
Ui OJHOHU U He-
CKOJIKHX TTepEeMEH-
HBIX, TEOPHH
OOBIKHOBEHHBIX
g depeHmab-
HBIX YpaBHEHUH U
cucreM nuddepen-
[MUATEHBIX ypaBHe-
HUI;

2

- OCHOBHBIE
TIOHSATHS U METOIbI
TEOpUH
BEPOSATHOCTEN U
CTaTUCTUYECKOTO
aHan3a
pe3yJIbTaTOB
JKCIEPUMEHTA

TeopeTnueckue BOMPOCHI IJIsl 3a4eTa U
IK3aMEeHOB

NS » ok

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

Matpuusl u nelicteus Haj Humu. CBolicTBa
JICHCTBUM HAJl MATPULIAMH.

Onpenenurenu 1 " II MOPSIAKOB.
Onpenenureny n MOpsiKa U UX CBOWCTBA.
Cucremsl JIMHEWHBIX aredpanvecKux
ypaBuenuii (CJIAY) wu wux 3amuce B
MaTpUYHOM BHJIE.

OOpatrHas MaTpHla U €€ BEIYUCICHHE.
Pemenust CJIAY MaTpUyHBIM METOJIOM.
®opmynsl Kpamepa

CkansipHO€ TPOM3BEICHHUE JIBYX BEKTOPOB U
€ro CBOMCTBA.

BekropHOe mpousBeAcHUE IBYX BEKTOPOB M
€ro CBOMCTBA.

CMmenianHOe MPOU3BEACHHUE TPEX BEKTOPOB U
€ro CBOMCTBA.

OcHOBHasl ujesl aHAJIUTHYECKOM T€OMETpUH,
[IPUMEHEHNE BEKTOPHBIX IIPOU3BEICHUMN.
IIpsmasg Ha miockocTh. PasznuuHble BHIBI
YpPaBHEHUH MPSMOMN Ha IUIOCKOCTH.

Yrom wMexay nOpsAMBIMM Ha IUIOCKOCTH.
PaccrossHue oOT TOYKM 10 IpsAMOM  Ha
IIJIOCKOCTH.

DJUINTIC ¥ €T0 CBOWCTBA.

['unep6ona u e€ cBoiicTBa.

[Tapabona u e€ cBoCTBa.

[InockocTs B mpocTpaHcTBe. PaznuuHbie BUIBI
YPaBHEHUH IIJIOCKOCTH B IIPOCTPAHCTBE.

Yron Mexay IIOCKOCTAMHU. PaccrostHue ot
TOYKH 0 IJIOCKOCTH.

IIpssimasgs B mpoctpaHcTBe. Pas3nnuHble BHIBI
YpPaBHEHUH MPSIMOM B IIPOCTPAHCTBE.
B3aumHOEe pacmnonoxeHue IUIOCKOCTH U
IIPSIMOM B IIPOCTPAHCTBE.

[ToBepxHOCTH BTOPOTO MOPSIAKA.

. Kpusas B npocTpaHcTBe.




CTpyKTypHBIi
3JI€MEHT
KOMITETCHIINH

[Inanupyemblie
pe3yJIbTaThI
00yueHus

O1neHOYHBIC CPEACTBA

22. @ynkuus. CiocoOsl 3aaanus. O0macTh
onpeneneHusi. OCHOBHbIE 3IEMEHTAPHbIE
(byHKINHU, UX CBOMCTBA, TPaUKH.

23.TIpenen ¢pynkuuu B Touke. [Ipenen pyHkmmm
B 6eckoHeuyHOCTH. OJJTHOCTOPOHHHE MPEICIBI.

24. beCKOHEYHO Majible M OECKOHEYHO OOJIbIINe
¢byHKIMH, CBSI3b MEX 1y HUMHU. CBOHCTBA
OCCKOHEYHO MaJIbIX (DYHKITH.

25. Teopemsl 0 nipeaenax. Packpsitue
HEOIPEeIeIEHHOCTEH.

26.3aMeuaTesbHbIE PEEIIbI.

27.CpaBHeHUE OECKOHEYHO MaJIbIX (DyHKIHUI.
DOKBHUBaJICHTHBIE OECKOHEUHO MaJible (OyHKITHH
U OCHOBHBIE TeOpeMbl 0 HUX. [IpuMeneHue k
BBIYUCIICHUIO TTPE/ICIOB.

28. HenpepbIBHOCTH (hyHKIMM B TOUKE. TOUKH
pas3pbiBa U UX Kiaccu(uKarus.

29.IlpousBoHas PyHKLUH, €€ TEOMETPUIECKUIA
1 QU3UIECKUI CMBICIT.

30. YpaBHEHHUs KacaTeIbHOM U HOpMaJU K
KpuBoi. JuddepenmpyemMocts QyHKINH B
TOYKE.

31.1Ipon3BoiHAs CyMMBI, pa3HOCTH,
MIPOM3BEACHNUS, YACTHOTO (DYHKIIHUIA.
[Tpon3BoHas CII0KHOM M 00paTHOM
byHKIHi.

32. luddepenmupoBanne HESIBHBIX U
napaMeTpUYecK 3aaHHBIX (PYHKLUH.
Jlorapudmuueckoe nuddepeHirpoBanme.

33.IIpou3BOgHBIE BBICIINX MOPSAIKOB.

34. Juddepennuan yukuu. 'eomerpudeckuit
cmbica auddepernnana. OCHOBHbIE TEOPEMBI
o nuddepeHuanax.

35.Ilpumenenue nuddepenuana K
NPUOJIMKEHHBIM BBEIYUCIICHUSIM.

36. OcHOBHBIE TeopeMbl U hepeHIInanbHOro
ncumncnenus: Pomrs, Jlarpanxka u Komm.

37.I1paBuiio Jlonurans.

38. Y Ci10BUSI MOHOTOHHOCTH (DYHKIIHH.
OxctpeMmymsl pyHKui. Heobxonnmoe u
JIOCTAaTOYHOE YCIOBHS SKCTpeMyMa (YHKIIHUH.

39. Hanbosnbiiee 1 HaMMEHbLIee 3HaYeHUs
(byHKIMU Ha OTpE3Ke.

40. Beimykiocts rpaduka pyHkuuu. Touku
neperu6a. Heo6xoanmoe u gocraroyHoe
YCJIOBHS TOUEK Meperuoa.

41. AcumnToTsl rpaduka GyHKIHH.

1 kypc 3umMHsSA ceccusi (3K3aMeH)




CTpyKTypHBIi
3JI€MEHT
KOMITETCHIIMHI

[Inanupyemblie
pe3yJIbTaThI
00yueHus

O1neHOYHBIC CPEACTBA

42.

43.

44,

45.

46.

47.
48.

49.

50.

51.

52.

53.

54.

55.
56.

57.

58.

59.

60.

6l.

62.

[TepBooOpasnas. Heonpenenenuslid HHTErpa
u ero cBoiictBa. Tabmuua OCHOBHBIX
MHTETPAJIOB.

OCHOBHBIE METO/Ibl MHTEIPUPOBAHUS: 3aMEHa
NIEPEMEHHOIN U MHTETPUPOBAHHE 10 YACTSIM.
OnpeneneHHbld  HMHTETpal  Kak  Ipeaen
MHTErPAJIbHON CyMMBI, €r0 CBOMCTBA.
®opmyna Herorona — JleitOuuma. OcHOBHBIE
CBOIICTBa OIIPEJICIIEHHOTO UHTErpala.
Bbluuciienne  onpeneneHHOro — MHTErpala
(3amMeHa mepeMEeHHOW, WHTErpUpOBAHUE 11O
yacTsaM).  VHTerpupoBaHMe  YETHBIX U
HEYETHBIX (QYHKIMH B  CHMMETPUYHBIX
npezenax.

HecoOcTBeHHbIE HHTETpAIbI.
I'eomerpuueckue u pusnyeckue NpuIoKEeHUs
OIpEeNIEHHOr0 UHTErpasa.

O6macte  omnpenenenus @OHIIL.  Ilpenen,
HEIIPEPBIBHOCTb. CaoiicTBa GbyHKIHIA,
HENpEepbIBHBIX B OTrPAaHUYEHHOM 3aMKHYTON
o0nacTH.

YacTHble MPOU3BOAHbBIE IEPBOTO MOPsAAKA, UX
reOMeTPUYECKOE UCTOJIKOBAHHUE.

YacTHble MPOU3BOHbIE BBHICIIUX MOPSAKOB.
HuddepenunpyemMoctsb U MTOJIHBIN
muddepeniman ¢yHkuud. VIHBapHaHTHOCTb
dbopmsl mostHOTO MU PepeHmana.
[Tpumenenue mnonHoro auddepeHunana K
PUOIINKEHHBIM BBIYUCIICHUSIM.
JuddepeHunansl BBICIINUX MOPSAIKOB.
[IpousBognas cnoxxknou Qyukiuu. IlomHas
IIPOU3BO/IHAS.

Huddepenurponanre HesBHON (QyHKIUH.
KacarenbHass mJIOCKOCTH M HOpPMalb K
MOBEPXHOCTH.

OkcTpeMyM  (QYHKIMHM JBYX MEPEMEHHBIX.
HeoOxomumMoe u  J1O0CTaToO4HOE  YCIIOBHE
AKCTpEMyMa.

Haubonpiiee u  HauMeHbllee 3HAYEHUS
GyHKIIUHM B 3aMKHYTON 00J1acTH.
Juddepennmanbaple ypaBHEHUs: OCHOBHBIE
TIOHATHSI. 3amaum, MIPUBO/ISAIITHE K
TG hepeHIaIbHbIM YPaBHEHUSM.

Teopema cyliecTBOBaHUS M €IWHCTBEHHOCTHU
peweHust quQGepeHIMaIbHOr0 YpaBHEHUS.
VYpaBHeHUs c pa3AemIoIUMUCS
MEPEMEHHBIMH.

Onnopoansie nuddepeHInanbHbIe YPaBHCHUS
1 mopsizka.




CTpyKTypHBIi
3JI€MEHT
KOMITETCHIINH

[Inanupyemblie
pe3yJIbTaThI
00yueHus

O1neHOYHBIC CPEACTBA

63.
64.
65.
66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

JInnelinble ypaBHeHus. Y paBHeHUs bepHyun.
VYpaBHeHME B NOJIHBIX JU(PepeHnnanax.
JuddepeHunanbaple  ypaBHEHUS  BBICIINX
IIOPSAIKOB: OCHOBHBIE ITOHATHS.

VYpaBHEHUs,  JONYyCKalOIIME  IOHWXKEHUE
HOPSIIKA.

Jluneiinpie auddepeHnnanbHble  ypaBHEHHS
BbICIIUX MOpsAKoB. MHTerpuposanue JIOLY ¢
MOCTOSTHHBIMU K03 punmentamu.

Jluneiinbie HeogHopoansie Y. Crpykrypa
obmero pemenust JIHIY.

Meton BapHaluu IIPOU3BOJIBHBIX
MIOCTOSIHHBIX.

WNnrerpupoBanue JIH/Y ¢ mnOCTOSSHHBIMU
KodQUIUeHTaMH W TPaBOW  YacThIO
CIEUAJIILHOTO BUJA.

Cuctembl nuddepeHIHaIbHbBIX ypaBHEHHN.
Teopema cylecTBOBaHUS U €IMHCTBEHHOCTHU
pemieHus. Meron MCKIIOUEHUs JUIsl peleHus
HOpPMAaJIbHBIX ~CUCTEM JU(QepeHIHaIbHbIX
YpPaBHEHUM.

1 xypc JeTHsAA ceccusi (IK3aMeH)

DneMeHTbl KOMOMHATOPHKH: MEpecTaHOBKH,
pa3MeIleHNs], COYETaHUS.

OCHOBHBIE TIOHATHS TEOPHUU BEPOSITHOCTEM:
UCIBITaHUE, COOBITHE, BEPOSITHOCTh COOBITHSL.
HeiictBuss  Han  coObITHsMH.  AureOpa
COOBITHH.

TeopeMsbl CII0YKEHUS U YMHOXCHMS
BEPOSITHOCTEM.

BeposiTHOCTh MOsiBIEHUsT XOTSA OBl OJHOTO
COOBITHS.

dopmyna MONHON BepoATHOCTH U (hopmyina
baiieca.

Cxema bepnymm, ¢opmyna beprymm,
HaWBEPOSTHEHIIIEE YUCIIO MOSBICHUN COOBITHSI
A B cxeme bepnynm.

[Tpubnmxennsie hopMyiibl B cxeme bepHysuu.
JluckpeTHas ciyvaifHas BeTUYHMHA U CIIOCOOBI
e€ 3ananus. QyHKINS pacipeiesIeHus.
Marematnueckoe OXXHIAHUE  JUCKPETHON
CITy4ailHOM BEJIMYMHBI U €70 CBOMCTBA.
Hucniepcus JUCKPETHON CIIy4alHOMI
BeJIMUMHBI HU €€  cBoiicTBa. CpenHee
KBaJpaTHUYECKOE OTKIOHCHHUE.

HenpepriBaas cly4aitHas BEJIMYMHA.
CBoiicTBa GyHKIMHU pacupeaeIeHHUs.
[[moTHOCTP ~ BEpPOSITHOCTA  HENMPEPBHIBHOM
CIIy4alHOM BEJIUYMHBI U €€ CBONCTBA.




CTpyKTypHBIi
3JI€MEHT
KOMITETCHIIMHI

[Inanupyemblie
pe3yJIbTaThI
00yueHus

O1neHOYHBIC CPEACTBA

85. UucnoBble XapaKTEPUCTUKU HEMPEPHIBHBIX
CIIy4alHbIX BEJINYHUH.

86. PaBHOMEpHBI M MOKAa3aTEIbHBIA 3aKOHBI
pacupeneneHns HENpEepbIBHBIX — CIIyYailHbIX
BEJIMYMH.

87. HopManbHBI 3aKOH pacmpenesieHus U €ro
CBOICTBA
2 Kypc 3UMHSIA ceccus (3a4eT ¢ OLeHKOM)

OIIK-1.2: Pemaer
CTaHJapTHbHIC
npogeCCHOHATBHBIC
3aJIa4H C
MIPUMEHEHUEM
METOI0B
MaTEMaTH4YECKOTO
aHanmsa

— pemarp 3a1adu
1o M3y4aeMbIM
TEOPETUYECKH
pasznenam;

— 0o0cyxnaathb
Croco0bl

3¢ pexTUBHOTO
pereHus
nuddepeHIraIbHBI
X YpaBHEHHH U HX
CUCTEM; OIIPEAETATh
3¢ (HEeKTUBHOCTH
pelieHus  3aaadu,
MIOJTYYEHHOT O c
MOMOILBIO
YUCIIEHHBIX
METO/IOB;
pacro3HaBartb

3 PeKTUBHBIE
pe3yIbTATHI
00paboTku
IKCIIEPUMEHTATHHBI
X  JaHHBIX  OT
Hed (D (PEeKTUBHBIX

IlIpumepnsvle npaxmuyeckue 3a0anus 01
IK3AMEHO08 U 3auema:

1. Pemuth MmatpuuHoe ypaBHenue X+3(A-B)=4C,

IPIS
1 3 3 8 8 6
A= B= C=
-2 -4 -7 5 -3 9
2. Pemmith crCTeMBI TMHEHHBIX alreOpanvdecKux

ypaBHeHu# 1o popmyinam Kpamepa, MaTpuuHbIM
METOJI0M, MeToJoM ["aycca:

3x, +4x, +2x; =3
2x, —x, =3x; =-3

X +5x, +x;=-2

3. JlaHbI KOOPIMHATHI BEPIIUH MTHUPAMHUIBI
AAAA, .

A1(1;3;6), A2(2;2;1), A3(—1;0;1), A4(—4;6;—3).

AA, .

Haittu: 1) nnuny pebpa

Ady, . AA,.

2) yroiy Mexny

pedpamu "

A4 A4, A,

3) yron Mexay pedbpom “14 U rpaHblO ;

AAA,

4) mouiaab rpaHu 5) o6bem

nmupaMubl.

4. B TtpeyronbHuke ¢ BepmnHaMu A(2,1),
B(5,3), C(-6,5) HaliTu ATMHY BBICOTHI U3
BEpUINHBI A.

5. Hamucarh KaHOHMYECKHUE U MapaMEeTPUUYECKUE
ypaBHEHUs MPSMOM, IPOXOIAIIEN Yepe3
touku M(2,1,-1) u K(3,3,-1).

6. CocTaBUTh YpaBHEHHUE TUIOCKOCTH,
npoxoasuient uepe3 Touku A(1,0,2), B(-1,2,0),
C(@3,3,2).

7. JloKa3arb, 4YTO NPsIMbIE NAPAJIICIIbHBI:




CTpyKTypHBIi
3JI€MEHT
KOMITETCHIINH

[Inanupyemblie
pe3yJIbTaThI
00yueHus

O1neHOYHBIC CPEACTBA

x+y—-z=0
x+2 y-1 z
:TH x—y—5z-8=0

8. Beluucnure npenenst:

4 .
a) lim 1+4)2c X i : 6) lim 3x-arcsin2x ;B)
xoo x +3x° 4+ 2x

lim«/Zx— —\B.

x—3 X — 3

>0 COSX — COS> X

9] dy 9 dx—x?
9. Haiimure . st pyHKIMiA: a) y=e .
X

6) JF= ctg2t,
) {y = In(sin2¢).

10. Borumcrurs:  (1-1).
111. Haittu Heonpenen€HHbI HMHTETpA: a)

Isin3x-cos§xdx, 0) I(l_c%dx.lg)
X —SIn x

I(2x+5)-exdx.

12. BeIuncnuth onpezesieHHbli HHTerpal
20 vdx

'! Vx®+5
13. Haiitu mom@aabs QUrypbl, OrpaHU4Y€HHOMN

2
muausmu: x =4, y° =4x.

14. Haiit 1 mocTpouTh 00J1aCTh ONpeAeIeHus
byrrmn ¥ = VoO—x*—y? +(x—y)3'

15. Haiitu monuelii  nuddepenmuan
dyHkupH: 2= x> In y —Sin2xy.

16. HaifTu 4acTHbIE TPOM3BOJHBIE TMEPBOTO

nopsiaka  Qynkman: z =5x")° +In(x +4y).

17. Hanncate ypaBHEHUE KacaTeIbHON
IUIOCKOCTH ¥ HOPMAJIU K TIOBEPXHOCTH

z=+x>+y> B Touke (3, 4, 5).




CTpyKTypHBIi [Inanupyemblie
3JI€MEHT pe3yJIbTaThI OneHouHbIe CpeCTBA
KOMIIETCHIINU 00yueHus
18. Pemute 3anauy Komu:
ycos’ xdy = (y2 + l)dx, y(O) =0.
19. Haiinure ob1iee pemieHue
nuddepenimanpaoro ypapuenus Yy +y' =
e,
20. PemmuTh OJHOPOJIHYIO CUCTEMY
muddepeHIaNbHBIX YPaBHEHUI:
x'=6x—y,
Yy =x+4y.
21.1lpu nmocraBke c¢ 3aBojga Ha 0Oaszy 1000
PaauONPUEMHUKOB, Y 55 BBILLIN U3 CTPOS JIAMIIBL.
Haiitn BEpOATHOCTH TOrO, YTO B3ATHIA Hayaady
MIPUEMHUK OyIEeT UCTIPABHBIM.
22. IlpuHrMaeM BEpOSTHOCTU POKACHUS
MaJbudKa U JeBOYKU paBHbIMU. HailTu
BEPOATHOCTH TOTO, 4TO cpenu 10
HOBOPOXICHHBIX 6 OKXKYTCSI MaJTbYMKAMH.
23. JlaH 3aKOH pacnpeaesieHus TUCKPETHON
CITy4ailHON BEJIMYMHBIL:
Xx: | 110 | 120 | 130 | 140 | 150
p: 1{01]02103]02]0.2
BBIYHUCIIUTh €€ MATEMAaTHYECKOE OXKUIaHUE,
JIMCIIEPCHUIO U CPEIHEE KBAPATHUECKOE
OTKJIOHEHHE.
24. Jlana ¢yHKIUS pacrpeieeHus] HeIPEPhIBHOM
CIIy4allHOM BeIU4MHBI X
F(x)=
0 npu x<0
025x*(x+3) npu O0<=x<=1
1 npu x>1
Haiiti mnotHoCcTh pacnpenenenus f(x),
MOCTPOUTH €€ TpaduK, BEPOSATHOCTD MOMAIaHUs B
. O
3agaHHbId uHTepBain [0,5; 2], Mx, Dx, X,
OIIK-1.3: Brnaneer: IIpumepnsle npuxknaonsle 3a0auu u 3a0aHUA

[Ipumensier




CTpyKTypHBIi [Inanupyemblie
3JI€MEHT pe3yJIbTaThI OneHouHbIe CpeCTBA
KOMIIETCHIINU 00yueHus
€CTECTBEHHOHAYYHBI | - MPAKTUYCCKUMHU 3aaua 1. [TpoBEpHTH, JIEKAT JIH TOUKU A(l, 0; 1)
€ 3HAHUSI ¥ METO/IbI | HABBIKAMU
. B(4;4;,6) C(2:2:3) ,, D(10;14517) o 0w
MaTEMATHIECKOTO UCIIOJIb30BaHUS ) > it
aHa/IM3a B MaTeMa’EquCKHX ITJIOCKOCTHU.
o . | HOHATHI U METOIOB
TPOQECCHOHATLHO (M3y4aembIx 3anaua 2. [Ipu mocTpoeHUH BUCSYETO MOCTA
ACATCITEHOCTH pa3ennoB yepes peuky «Tuxas» U BbISICHEHUH HAJIKHOCTH
MaTeMAaTHKH) IIPU COOPY>KEHHUSI, CTYACHThI CTPOUOTpsIA
PCLICHAH CTOJIKHYJIMCH C PELICHHEM CJIeIyIOIIeH 3a1a4n:
MIPHUKJIATHBIX 3a71a9;
- HaBbIKaMH Tpoc, mo/iBeNIeHHbIN 3a IBa KOHIIA Ha
obobenns OJINHAKOBOH BBICOTE, UMEET POpMy TyTH
pe3yJIbTaTOB
napabonbl. PaccTosiHre Mex 1y TOUKaMu
pelieHus, 24 vt Tov 5
PE3yITBTATOR KperuieHus paBHo 24 M. ['my6una nporuba Tpoca
06paGoTKu Ha PAaCCTOSIHUH 3 M OT TOYKH KPEIUICHUS paBHA
CTaTHCTHYECKOTO 40 cm. OnpenenuTh TIyOUHY poruda Tpoca
9KCIICPUMCHTA; MMOCEPECANHE MCKAY KPCIUICHUSAMU.
- criocobamu
OLICHUBAHHUS F= (1; 2; 5)

3HaYUMOCTHU U
[IPaKTUYECKON
IIPUTOTHOCTH
MIOJTyYE€HHBIX
pE3yJIBTAaTOB

3agaua 3. Haiitu paGoty cuiisl
ANEKTPOCTATUUECKOTO MOJIs, O MEPEMELIEHUIO

AIIEKTPUYECKOTO 3apsia U3 TOUKU M, = (O’ % 2)

B TOUKY M, =(47; 4).

X —COSXx
lim———
3ananmue 4. [lokaxuTte, 4To Mpeaen *>* X +cosx He
MOJKET OBITh BBIYUCIIEH 1O MpaBuity Jlonurans.

Haiiaute 5TOT penen Ipyrum crnocoOoM.

3aganue 5. 3aBUCUMOCTb ITyTH OT BPEMEHU NPHU
HpHMOHHHeﬁHOM JABUXXCHUU TOYKHU 3a1a€TC

1 3 2
YpPaBHEHUEM § = gt +2t° —3,r0€ §-IyTh B M,

a t BpeMs B c. Beiunciaure ee ckopocTh U
YCKOpPEHHE B MOMEHT BpeMeHU  =4c.

3agauya 6. B napke arTpakiuoHoB ropoga N
OJIMH U3 OTPE3KOB TPACKTOPUU JIBHIKEHUS 10€3/1a
B «AMEpUKAHCKHX TOpKax» MpeaCcTaBisieT co0oit

CHHYCOHIIY: s(t) = Asin(wt + @,)

— U3BCCTHBIC YHCJIA.

,Tne A, po 1 @

OnpenenuTts yroy HakJIOHa K TOPU30HTY
IIOCETUTEINSI aTTpaKUUOHa J[. B MOMEHT BpEMEHHU
71 €r0 JBHKCHUS 10 OTOMY OTPE3KY.




CTpyKTypHBIi [Inanupyemblie
3JI€MEHT pe3yJIbTaThI OneHouHbIe CpeCTBA
KOMIIETCHIIUH 00yueHus

3aganue 7. [logymaiiTe, ¢ TOMOIIbIO CPECTB
KaKoro pa3jiejia MaTeEMaTHUKU MOYKHO PEIINTh
CIIEAYIOUIYIO 3aJauy.

«Jlns yOopKu cHera Ha yJiMIax ropoja
UCIIOJIb3YIOTCSL CHErO0yOOpoUuHble MaluHbl. OHU
paboTaloT B TEYEHHE CBETIIOTO BPEMEHH CYTOK C
6 110 18 9acoB ¢ MOCTOSIHHOM CKOPOCTBIO YOOPKH
cuera 400 (v*/4). U3MeHeHHe 00bEMa CHeTa,
BBINA/IAIOIIET0 Ha YJIHIIBI TOPOJa B FrOpoJie B

TEYCHHUC CYTOK, MOXXHO OIIMCATh YPABHCHUCM

dS 2
—=R-5,
dt rie (t)_ o6beM cHera (B M°)

2
BBINABILETO 3a BpeMs (B yacax), 0€1<24. B
MoMmeHT BpeMmenn ! = 0 ga ynuiax ropoaa Jexur
1000 > chera. YcTaHOBUTE COOTBETCTBHE MEXKILY

BpPEMEHEM ¢ U 00BbEMOM CHETa, JISKAIIEero Ha

S{I] .»

yingax ropoaa

CocTaBbTe MAaTEMAaTHYECKYIO MOJIEIb ATOM
3a71a4M U PELINTE e€.

6) HOpﬂ)IOK NMPpOBECACHUA l'lpOMC)KyTO‘IHOﬁ aTrecranum, IokKa3areJ;iu H KPUTEPUHU
OICHUBAHUA:

[TpomexyTouHast arTecTanus IO JUCIMILIMHE «MaremMaTuka» BKJIIOYAeT TEOPETHUECKUE
BOIIPOCKHI, MO3BOJJIAOIINEC OUCHUTE YPOBCHL YCBOCHUA O6y‘IaIOHII/IMI/IC$I 3HaHI/II\/JI, H MMPAKTUICCKUC
3aJJaHus, BBISIBJIAIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHUM U BIIaJIeHU, MPOBOIUTCS B hopMme
sk3ameHna (1, 2 cemecTp) u B popMe 3adera ¢ olieHKol (3 cemectp).

DK3aMeH 10 JaHHOU JUCHMILINHE MPOBOIUTCS B YCTHOM (popMe MO SK3aMEHAIIMOHHBIM OHIieTaMm,
KQKJIbII 13 KOTOPBIX BKIIFOUAET 2 TEOPETUYECKUX BOIPOCA U JIBA MPAKTUYECKUX 3aJaHUs.

IToxa3aTen U KpUTEPUHU OLlEHMBAHUS IK3aMeHA U 324eTAa ¢ OLeHKOIi:

— Ha OIEHKY «OTJIHYHO» — OOydYaloluics JEeMOHCTPUPYET BBICOKMH  YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHueckoe U TIyOOKoe 3HaHue
y4eOHOro MaTepuajia, CBOOOJHO BBHIMOJHSET MPAKTUYECKHE 3a/aHus, CBOOOIHO ONEpUPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHOMN CII0)KHOCTH.

— Ha OIICHKY «X0POILI0» — 00y4JaloIuiicsl JAEMOHCTPUPYET CPEIHHI YpOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIINI: OCHOBHbIE 3HAHMSI, yMEHUSI OCBOEHBI, HO JIOMYCKalOTCS HE3HAYUTENbHbIE OIINOKHY,
HETOYHOCTH, 3aTPyJHEHHUS NPU AHATUTHYECKHUX ONEpalusix, MEepeHoce 3HaHWM U yMEHHM Ha
HOBbIE, HECTAH/IAPTHBIE CUTYaLIUH.



— Ha OIICHKY «YAOBJIETBOPHUTEJbHO» — O0y4YarolIuiicsd EMOHCTPUPYET MOPOTOBBIM YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIHI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI JTOMYCKAIOTCS OLINOKH,
MPOSIBIISIETCS. OTCYTCTBHE OTIEIbHBIX 3HAHUI, YMEHHI, HaBBHIKOB, O0YYaIOUIUIICS MCTIBITHIBAET
3HAYUTENIbHbIE 3aTPYJHEHHs] IPU ONEPUPOBAHUM 3HAHUSIMHU M YMEHUSIMHU MPU UX MEPEHOCEe Ha
HOBBIC CUTYallUH.

— HA OIICHKY «HEY/AO0BJIETBOPUTEIbLHO»— 00yUaIOIIUNCs TEMOHCTPUpYeET 3HaHus He 6oree 20%
TEOPETUYECKOTO Marepuala, JOIMyCKaeT CYIIeCTBEHHbIE OMMOKH, HE MOXET II0Ka3aTh
WHTEJJICKTyalIbHbIC HABBIKM PEIICHUS MPOCTHIX 33]a4 WM HE MOXKET MOKa3aTh 3HAHMS Jake Ha
YPOBHE BOCTIPOHU3BEICHHS U 00BICHEHUSI HHPOPMAITUH.






