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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM rojy Ha 3acenanuu Kadeapel [IpukinaaHoit MaTeMaTuku U HHOOPMATHKH

[Iporokonm ot 20 1. Ne

3aB. kadeapoii 10.A. U3Bexos

Pabouas mporpamMma rnepecMoTpeHa, 00Cy>kaeHa 1 ogo0peHa s peanmsaruu B 2027 - 2028
yueOHOM rojy Ha 3acenanuu Kadeaper [IpukinaaHoit MaTeMaTUKU U HHOOPMATUKH

[Iporokonm ot 20 1. Ne

3aB. kadeapoii 10.A. U3BexoB

Pabouast nporpamMma rnepecMoTpeHa, 00Cy KeHa 1 og00peHa s peann3anuu B 2028 - 2029
y4eOHOM roJly Ha 3aceqaHuu kageapsl [IpukiagHoi MaTeMaTUKH U WH()OPMATUKH

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

Pabouas nmporpamMma rnepecMoTpeHa, 00CyKaeHa 1 og00peHa s peanu3aiuu B 2029 - 2030
y4eOHOM roJly Ha 3aceqaHuu kadeapsl [IpukiagHoi MaTeMaTUKHN U WH()OPMATUKH

[IpoTrokom ot 20 . Ne

3aB. xadenpoit 10.A. U3BexoB




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

LlenssMu OCBOCHUS UCIUILIMHBI « MaTeMaTrKa sSBISIOTCSA: (hOpMUPOBaHUE Y
oOyyJaronuxcs ooenpodeccHoHaIbHON KOMIICTEHIIMN, BKIFOYAIOIEH 03HAKOMJICHUE
0akajaaBpOB ¢ OCHOBHBIMH MaTEMaTHYSCKHUMH MOHITHAMH, BOCIIUTAHUE BBICOKOM
MaTeMaTHYECKOU KyJIbTYpPbl, 0a3UPYIOIICHCS Ha UCIIOJIb30BaHUN OCHOBHBIX 3aKOHOB
MaTEeMaTHKHU B IIPO(PECCHOHAIBHOMN JACATEIIbHOCTH, IPUBUTHE HABBIKOB COBPEMCEHHBIX BHIOB
MaTeMaTHYECKOr0 MBIIUICHUS, UCII0JIb30BaHUE MATEMATHICCKUX METOJIOB U OCHOB
MaTeMaTHYECKOr0 MOJICITMPOBAHMS B IIPAKTUYCCKOM JACATCIBHOCTH, BEIPAOOTKA Y
OakajJaBpOB YMCHHMS IIPOBOIUTH MAaTEMAaTHUYCCKHUI aHAIU3 MPUKIIAIHBIX 3a/1a4 U OBJIAJICHHUE
OCHOBHBIMH aHAJHTHKO-TEOMETPHUUECKUMHU METOJIAMU MCCIIEAOBAHUS TAKUX 3a7ad.

2 MecTo qucuuILUIMHBI (MOYJIsl) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunnmna MareMaTuka BXOJIUT B 0053aTeIbHYIO YacTh y4eOHOTO MilaHa
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
00pa3oBaTeNbHON MPOTPAMMEI.

JIJIst yCTIeTHOTO YCBOCHHUS TAHHOM TUCITUTUIMHBI HEOOX0IMMO, YTOOBI 00y9IaeMbIit
BJIQJICT 3HAHUSMHU, YMECHUSMHU U HaBBIKAMH, C(OOPMUPOBAHHBIMH B TIPOIIECCE U3YICHHUS
MAaTeMaTUKHU B CPEIHEN IIKOJIE

3nanus (YMEHHUS, BIAJICHUS ), IOJIyYCHHBIC NIPU U3YYCHUU JAHHOW JTUCIMUILTAHBI
OyIyT HEOOXOUMBI JIS U3YUCHHSI TUCITUTUINH/TIPAKTHK:

Mertponorus

DIIEKTPOTEXHUKA U AJIEKTPOHHKA

MaremaTnueckoe MOACIUPOBAHUE

3 Komnerenunu o0y4aromerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHUSA

AUCHHUILNIMHBI (MOLYJIsS) M IJIAHMPYEMbIe pe3yJIbTAThl 00y4eHust

B pe3ynbrare ocBO€HUS TUCHMITIMHBI (MOyJs) «MaremaTruka» o0ydaronuiics
JIOJKEH 00J1a/1aTh CIeAYIOIUMU KOMITETeHIIUAMU:

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

OIIK-1 Cnocoben INPUMCHATb CCTCCTBCHHOHAYYHBIC U O6H.[CI/IH)KGHepHBIC 3HaHHA, MCTO/bI
MATCMATHYCCKOI'O aHaJIn3a U MOJCJIMPOBAHUS B HpO(I)eCCI/IOHaJ'IBHOI\/'I JACATCIIBHOCTH,

OIlK-1.1 Pemaer crangapTHbie mpodeccuoHaIbHBIE 3a/1a4K ¢ TPUMEHEHUEM
00IIENH)KEHEPHBIX 3HAHUI
OIIK-1.2 [IpuMeHsieT MeTOABI MOAEIMPOBAHNS U MATEMATHYECKOT0 aHAJIN3a IS

penieHus 3aj1a4 B IpodecCHOHAIBHON e TETbHOCTH




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

OO01mas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABISIET 16  3aueTHBIX eauHUIl 576 aka. 4acoB, B TOM

qHuCIIC:

— KOHTakTHas padota — 278,1 akaj. 4acos:
— aynutopHas — 268 akaj. 4acos;
— BHeayauTopHas — 10,1 akaj. 4yacos;

— caMocCTosATeNIbHas paboTa — 226,5 aKkaj. 4acos;

— B (hopme npakTHyecKoi moarotoBku — 0 akas. Jac;
— MOJTOTOBKA K AK3aMeHy — 71,4 akaj. yac

dopma aTTecTaluu - IK3aMEH, 3a4ET C OLICHKOU

AynutopHas ) =
KOHTakTHas paboTa E = dopma TeKyIIero
Paszen Tema g (B akaj. yacax) E E{ Bun § KOHTPOJIS Kox
A — : S O | caMoCTOATENBHOM | ycreBacMOCTH | KOMITETeHIIHH
@) g £ paboTHI MIPOMEKYTOYHOM
Tek. mal. | mpaxT. 2 % aTTeCTaluu
3aH. 3aH. | O
1. JluneriHast ¥ BEKTOpHAs
anreOpa
- MOJITOTOBKA K
MPaKTUYECKOMY
3aHATHIO,
- BBITIOJTHEHUE
N3 Nel - KOHCYJIbTAI[IH 110
1.1 Marpuns! n 2 2 5 «JIunernas pemrenuto MJI3 Nel OIIK-1.1,
OIpeIeNIUTEH anrebpar, «JIuneitnas OIIK-1.2
- COCTaBJICHUE anrebpa»
yueOHO KapThl
o TeMe (KpaTkas
CHCTEMaTH3AIHS
HM3Y4YEHHOTO)
- OATOTOBKA K
MPAKTUYECKOMY
3aHATHIO,
- BBITIOJIHEHHE
1 N3 Nel - KOHCYJIbTAI[UH 110
«JInneiHas pemenuio MJ13 Nel OIIK-1.1,
1.2 OBparnas matpuua 2 2 2 anreOpay, «JInHelHas OIlIK-1.2
- COCTaBJICHHE anrebpa»
yueOHOI KapThl
o TeMe (KpaTkas
cucTeMaTu3aIus
U3Y4IEHHOTO)
- OATOTOBKA K
1.3 . Pelerue cretem MPAaKTHIECKOMY | - KOHCYJIbTAlUH MO
JIMHEMHBIX YPaBHEHUH C SAMATHIO, PCLICHHIO I:UB Nel
HOMOIIbIO 0BpPATHOM - BBITIOJIHEHHE «JIunelinas
MaTpHullbl, o popMyIaMm 4 4 3 13 Ju\&l anrebpay, OIIK-1.1,
Kpamepa, Meroziom Taycca. «JIuneiinas - AKP Nel OIIK-1.2
Teopema Kponekepa- anreOpay, «Marpuupl,
Kanemm - IOJITOTOBKA K oTpeeNuTeNy,
AKP Nel CIIY»
«Marpwurpl,




ONpEACIINTEIIN,

CIIVY»
- IOJITOTOBKA K
MIPAKTUYECKOMY
3aHATHIO,
- BBINIOJTHEHNE
N3 Nel - KOHCYJIBTAINH 110
1.4 Onnoponubie CIIY. 5 5 2 «JIuneliHas pemennto UJI3 Nel OIIK-1.1,
JInHelHbIE OIEPATOPEI anredpar, «JInnelinas OIIK-1.2
- COCTaBJICHHE anreOpa»
yueOHOH KapThl
1o Teme (KpaTkas
CHCTeMaTH3aIHs
H3YYEHHOTO)
- MOJITOTOBKA K
1.5 Bexkropsl. JIunelinsie MIPAKTUYECKOMY
- mpoBepka NJI3
Orepaluy Ha/l BEKTOPAMHU. 3aHATHIO, . OIIK-1.1,
2 2 15 Nel «JIunetinas
TIpsiMoyronbHas IeKapToBa - MOJITOTOBKA K OIIK-1.2
anrebpa»
CHUCTeMa KOOpJIMHAT AKP Ne 2
«Bextopb»
- MOJITOTOBKA K
NPaKTUYECKOMY
1.6 Henuneiinsie onepanuu 3aHATUIO
HaJl BEKTOPaMU: CKaJIE Eoe COCTaBHEI-;I/Ie “ AKP Ne2
i OI/ISBGI[epHI/Ie .BeKTO Izioe 2 4 1 4eOHOM KapThl «BexTopeD, OIK-11,
p ’ P y p - IPOBEpKa OIlK-1.2
MIPOM3BEICHHE, CMEIIaHHOE «BexTopsr: N
. yueOHOM KapThl
MPOU3BENICHHUE JIUHEHHbIE U
HEJIMHEHHBIE
orepanumy
HWroro no pazgeny 14 16 115
2. AHanuTn4eckas TeOMeTpust
2.1 Ananurudeckast
- IOATOTOBKA K
reOMEeTpHs Ha TNIOCKOCTH:
MIPaKTHIECKOMY
VYpaBHEeHME TUHUU Ha
3aHATHIO,
IUIOCKOCTH. Y paBHEHUE - KOHCYJIbTAIMH 110 OIIK-1.1,
9 2 2 1 - BBIMIOJIHCHHE
TIPSIMO HA TUTOCKOCTH. VT3 Ne2 pemennto U3 Ne2 OIlK-1.2
OCHOBHBIE 33Ja4H, -
«AHamuTHuyeckas
CBSI3aHHBIE C YpaBHEHHEM
. TeOMETPHSD»
MIPSIMOH Ha TUIOCKOCTH
- IOATOTOBKA K
2.2 Ananutudeckast TIPaKTHIECKOMY
TreoMeTpHsl Ha IJIOCKOCTH: 3aHATHIO
K; I/IBI)IS BTOPOTO IOPSIAKA 2 2 2 BI)IHOJ'IHGI;I/IG - KOHCYIIbTALITH TIO OIK-1.1,
p p p pemenuro 13 Ne2 OIIK-1.2
(OKpY>KHOCTB, JIUIHIIC, A3 Ne2
runep0Oosa, mapadoma) «AHaIUTHYECKas
TEOMETPHSD»
2.3 AHalMTHYECKAs - IIOJITOTOBKA K
reoMeTpHsl B IPOCTPAHCTBE: MIPaKTHYECKOM
P poctp p Y - mpoBepka UJI3
YpaBHEHME TIIOCKOCTH, 3aHSTHIO,
Ne2 OIIK-1.1,
OCHOBHBIE 3aJIa4H. 2 2 1 - BBITIOJTHEHHE
. «AHamuTHYecKas OIIK-1.2
VpaBHeHue mpsiMoi B N3 Ne2
TeOMETPHSD»
MPOCTPAHCTBE, OCHOBHBIC «AHanuTHYeCKas
3a1a4n TeOMETPHS»
- IOJITOTOBKA K
NPaKTUYECKOMY
2.4 Ananutnueckas 3aHSATHIO,
TeOMETPHSI B IPOCTPAHCTBE: 2 2 23 - MOJITOTOBKA - 3aIMTa OIlK-1.1,
TloBepxHOCTH BTOPOTO ' MPE3EeHTALUK Ha TIpe3eHTaluH OIIK-1.2
nopsiika. Meron ceueHuit TeEMY
«IToBepxHocTH

BTOPOTO




TIOpsAAKa»

Htoro no paszzeny 8 6,3
3. BBeJicHUE B MaTEeMaTHUCCKHUI
aHanu3
- HOATOTOBKA K
MIPAaKTHIECKOMY
3aHSTHIO,
3.1 TTonarue MHOXeECTBA. - BBITIOJTHCHUE
JlelicTBUTEbHBIC YNCIA U N3 Ne3
ux cpolictsa. IlonsTue 4 2 «IIpenemn. - KOHCYJIbTallMH 110 OIIK-1.1,
OKpPECTHOCTH TOYKH. HenpepeiBHoCThY, | pemenuto M3 Ne3 OIlK-1.2
Ionstre QyHKINH. - COCTaBJICHHE
CpoiicTBa QyHKIUI y4eOHOH KapThl
o Teme (KpaTkast
cUCTEeMaTH3aIUs
U3yUYCHHOT0)
3.2 Yucnossle
TIOCIIEI0BATENHHOCTH.
IIpenen uncnoBoit
MOCJIEZI0BATEIbHOCTH.
Cx0oauMOoCThb
MOCJIEZI0BATEIbHOCTH. - MOJITOTOBKA K
OrpaHH4YeHHbIe 1 MIPAaKTHYECKOMY
MOHOTOHHEIE 3aHSTHIO,
MIOCIIEI0BATENHHOCTH. - BBINIOJTHEHNE S —
TIpocrTeiitue cBoiicTBa 8 2 U3 Ne3 go OIIK-1.1,
MIpeJIeNoB «IIpenenn. OIlK-1.2
o pemernto MJI3 Ne3
MOCJIEZI0BATEIbHOCTEH. HemnpepbIBHOCTHY,
Yuco e. - COCTaBJIEHUE
IIpenen GpyHKIMK Ha A3bIKE y4eOHO KapThl
MOCIIEI0BAaTEHHOCTEN. o TeMe
BeckoHeyno OoubInue,
0ECKOHEYHO Mallble.
CpoiicTBa npenenos
¢ynkiuii. OCHOBHBIE BUIBI
HEOTpeIeTICHHOCTEH
3.3 HenpepsIBHOCTD HOATOTOBKA K
(yHKLIMY B TOYKE U HA AKP N3
MHO>ECTBE. -
«IIpeneny,
Apudmernyeckue onepanun
HaJl HENPEePHIBHBIMU " BPITIOTHCHIE
bep WJI3 Ne3 - AKP Ne3
QYHKIUSIMI. OIIK-1.1,
4 2 «IIpenen. «IIpenen»,
HemnpepsiBHOCTH OIlK-1.2
. HenpepbiBHOCTBY, | - 3ammnTa U3 Ne 3
9JIEMEHTapHBIX (HYHKIUH. HOATOTOBKA K
CaoiicTBa QyHKIUH,
3aIIuTe
HENPEPBIBHBIX HAa OTPE3KE. o
Touku pa3psiBa U HX TEOPETIICCKOM
pasp qactn U3 Ne3
KiaccupuKarys
HWroro no pazneny 16 6
4. Iuddepenmanpaoe
HCYUCIIeHNE QYHKIIMU OIHOM
TIEPEMEHHOI
4.1 3amaun, npUBOISAIINE K
N CamocTosTenbpHas
MIOHSTHIO TPOU3BOIHOM. 6
o . pabora c )
Ipe/esieHre POu3BOIHON . poBepKa
JUTEepaTypoi —
(yHKLINY B TOUKE. 4 2 KOHCIIEKT paziena KOHCIIEKTa, OIlK-1.1,
Jduddepennman, ero «3%;:114 - KOHCYJIbTalluy IO OIIK-1.2
TEOMETPHIECKUN CMBICIT - HBOI[fIHlI/;e < pemenuto U3 Ned
T'eomerpuueckuit u p
TIOHSITUIO

MEXaHUYECKUH CMBICTT




npousBogHoil. [IpaBuna
mudepeHIupoBaHus |
TabJIHIIA TIPOU3BOIHBIX

TIPOU3BOTHOWY,

- MOJITOTOBKA K

MIPAKTUYECKOMY
3aHATHIO,

- BBIIIOJIHEHHE
W13 Ned
«IIpousBoanas.
Brruucnenuey,
- COCTaBJICHHE
y4eOHOI KapThl
«IIpouzBonHas»

- IIOATOTOBKA K

MIPAKTUYECKOMY
3aHATHIO, KOHCYJIbTALlUH I10
4.2 NuddepeHunpoBanue - BeimosiHeHue | pemenuto MJI3 Ne4,
HESBHO 3a/IaHHBIX, N3 Ned TIposepka U3 Ned
napaMeTpUYECKH 3aJaHHbBIX 1 «IIponsBonHas. «IIpousBonHas. OIIK-1.1,
(dhyHKIHUH. Beruucnenuey, Brruncrienue», OIIK-1.2
Jlorapudmuueckoe - COCTaBJICHHUE yueOHas KapTa
muddepeHInpoBaHe y4eOHO# KapThl | (pOEKT) Mo Teme —
«IIpomsBomHaN, 3aIKTa
- MOJITOTOBKA K
samure MJ13 Nod
- IOJITOTOBKA K
MIPAKTUYECKOMY
3aHATHIO,
- BBIIIOJIHEHHE
N3 Ned - nposepka PI'P Ne
«IIpousBonHas 3 «IIpousBonHas
BBICIIHX BBICIIHX MOPSIKOB.
4.3 IIpousBoaHbIe U PAA
A ——— 5 TTOPSITKOB. IIpunoxenns OIIK-1.1,
o ;1)112)3 [Ipunoxenus TIPOU3BOTHOWY, OIlK-1.2
P TIPOU3BOTHOMY, - yuebHas KapTa
- COCTaBJICHHE (TIpoeKT) 1o Teme —
yueOHO KapThl 3ammra
«IIpousBonHas,
-TIOATOTOBKA K
KOHTPOJIBHOM
pabote
- MOJITOTOBKA K
4.4 OcHOBHBIE TEOPEMBI MIPAKTUIECKOMY
T epeHIInaTEHOTO 3aHATHIO,
WCUUCIICHHS: TEOPEMBI - BBIIIOJIHEHHE
®epma, Poa, Jlarpanxka N3 Ned
pa, S e J13 Ned, - AKP Ned OIK-1.1,
Komu. ®opmyia Teiinopa. 2 - COCTaBJIEHHUE
o N «IIpousBonHas OIIK-1.2
®dopmyna Telnopa. y4eOHOM KapThl
IIpumMeHeHne Npon3BOIHBIX «IIpouzBonHas»,
MPY BBIYHUCIICHUH MIPEEIIOB. -TIOATOTOBKA K
TIpaswuio Jlonmrans AKP Ne4
«IIpouzBonHas»
4.5 UccnenoBanue GyHKIMN
- IOJITOTOBKA K
¢ TOMOIHAIO MPaKTHIECKOM
g hepeHInaIbHOTO p Y IIposepka M]3
3aHATHIO,
ncuncnenus. [lpuznaku Ned «IIpumenenue
3HAKOIIOCTOSHCTBA, ” BRITIOIHCHHE TIPOU3BOTHOM JUIS
BO3PacCTaHUs U 6I;,IBaHI/I$[ VI3 Ned [I)/ICCJ'ICIIOBaHI/IH
Bblr? KJIOCTH U ]}BIOFH TOCT;/I 16,4 «lIpumerciie ¢byHKIMH 1 OIK-11,
Y Y ! MPOU3BOTHOM ISt y OIIK-1.2
(GyHKIMH HA TPOMEXKYTKE. MIOCTPOCHHUS
. UCCIIeI0BaHUS
DKcTpeMyMbl (DyHKIUH. byt u rpauKoBy,
Haxoxnenue HauMeHbIIeTO y TIpoBepka yueOHOM
o MIOCTPOEHHUS
¥ HauOOJIbLIETO 3HAUYCHUH KapTbl
rpaduKoBy,
(hyHKLIMH HA 3aMKHYTOM
- COCTaBJICHHE

IIPOMEXKYTKE




y4eOHOI KapThl

«ITpousBoanas
IIPH IOCTPOCHUH
rpaduka
dyHKIHN»
HWroro no pazaeny 6 14 26,4
HTtoro 3a cemecTp 36 54 50,2 9K3aMeH
5. VHTerpanbHOE NCUHCIEHIE
(YHKIMI OHOHI NEpEMEHHBIX
- IOATOTOBKA K
MPAKTHIECKOMY
5.1 TlepBooOpazHas 3aHATHIO,
¢yskuus. HeorpeneneHHsbIi - BBIIIOJIHEHHE
- KOHCYJIBTalluH 10
HHTErpajl U €T0 OCHOBHBIE N3 Ne5
cBoiicTBa. Tabnuma 2 4 2 «HeonpeneneHHn! perenmo MJI3 NeS, OIIK-1.1,
' oonp - mposepka W13 | OIIK-1.2
HEONpEeAEICHHBIX W MHTETpAI, NoS
HMHTETPAJIOB OT OCHOBHBIX - COCTaBJICHHE h
3IEMEHTAPHBIX (PYHKIMN y4eOHOM KapThl
«Metonpt
UHTETPUPOBAHUS))
- MOJITOTOBKA K
MPAKTHIECKOMY
5.2 OCHOBHBIE METOIBI 3aHATHIO,
HMHTETPUPOBAHUSL: - BBITIOJTHEHUE KOHCY IHTALLIH 110
Metoabt N3 Ne5
HEIIOCPEICTBEHHOTO 2 4 2 «HCOHI[CZLCJ'ICHHLI perenmo MJI3 NeS, OIIK-1.1,
P oonp - mposepka M3 | OIK-1.2
WHTETPUPOBAHUSI. W MHTETpAI, NoS
WurerpupoBanue 3ameHon - COCTaBJICHUE -
MIepPEeMEHHON H M0 YacTsAM yueOHO# KapThl
«Metonbl
HMHTETPUPOBAHUS»
- MOJITOTOBKA K
MPAKTUYECKOMY
3aHATHIO,
- BBITIOJTHEHUE
N3 No5 - KOHCYJIbTAIAH 10
«Heomnpenenenns! | pemennto NJI3 Ne5
5.3 OCHOBHBIE METO/IBI . ped p A ’
W uHTETpaI, - npoBepka M3
WHTETPUPOBAHUS: OIIK-1.1,
2 4 2 - COCTaBJIEHUE Ne5
WuaTerpupoBanue N OIlK-1.2
N yueOHOI KapThl - AKP Ne5
paLMOHANBHBIX Apo0ei .
«MeTtobl «HeonpeneneHHbIN
HMHTETPUPOBAHUS» WHTETpam)
- OATOTOBKA K
AKP No5
«HeomnpeneneHHs!
i MHTETpam)
- OATOTOBKA K
MPAKTHIECKOM
5.4 OCHOBHBIE METOIBI P y
3aHATHIO,
HMHTETPUPOBAHUSL: - KOHCYJIbTAIlUH 110
- BBITIOJIHEHHE
MNurerpupoBanue pemennto /13 Ne5,
N3 Ne5
TPUTOHOMETPUUECKUX 2 4 5 «Heonpenenenns: | mpoeepka UJI3 OIIK-1.1,
BbIPaKEHUH. oomp Nes, OIIK-1.2
i uHTErpa»,
WNurerpupoBanue - MPOBEpKa
- COCTaBJICHHE .
UPPALMOHAIBHBIX N y4eOHOH KapThl
o yueOHOH KapThl
BBIpKEHHH
«Metoapt
HMHTETPUPOBAHMUSD
5.5 OmnpeneneHHbIN 2 4 2 - MOJITOTOBKA K | - KOHCYJIbTAIIUH O OIlK-1.1,




UHTErpall.

3anava BHIYUCIICHUS MIPAaKTHIECKOMY
TUTOIIA I KPUBOJIMHEWHOMN 3aHSTHIO,
Tparenuy 1 Ipyrue 3aaau, - BBINIOJIHEHNE
MPUBOJSIINE K TOHATHIO N3 Ne5
OIIpeJIeIEHHOTO UHTErpaa. «OrmpeieneHHbIH
bea P el pemenuto U3 Ne5,
®opmyina HeroroHa- HMHTETpall U €ro
- N - mpoBepka MJI3 OIIK-1.2
Jleitonuna. CpoiicTBa TIPIIIOKEHUSD), Nos
OIIPEAETIEHHOTO HHTETpaa. - COCTaBJICHHE h
CymiectBoBaHue Y4eOHOH KapThl
epBOOOpa3HOM «[Ipunoxenus
HeTpepbIBHON (QYHKINH. OTIpeIeIEHHOTO
3aMeHa nepeMeHHON 1 HHTETrpaa
MHTETPUPOBAHUE T10 YACTAM
- IOATOTOBKA K
MIPaKTHYECKOMY
3aHATHIO,
 BPITIOTHCHHC KOHCYJIbTAIIUU 110
W13 NS y
. | pemmenuro M3 Ne5,
«OmnpeneneHHbINA
- mpoepka U3
UHTErpall ¥ ero NoS
MPUIOKEHUSDY .
5.6 HecoGcTBeHHBIE P ? - MPOBEpKa OIK-1.1
UHTETpaJIbl: 2 2 4 2,1 KOHCIIEKTa .
CaMOCTOSITETTbHOE N OIIK-1.2
TIpu3Haku cXOIUMOCTH «CaoticTBa
n3ydeHune
HECOOCTBEHHBIX
JIUTEPATYPHI:
HHTETPAJIoB.
KOHCIIEKT
o [Ipuznaku
«CaoticTBa
CXOJMOCTH
HECOOCTBEHHBIX
HHTETPaJoB.
IIpusnaku
CXOJMMOCTHD
Wroro no pazneny 12 24 12,1
6. Iuddepenimanpaoe
HCUUCIIeHNE QYHKINI
HecKobKuX nepeMeHHbix (OHIT)
CaMOCTOSITETTEHOE
U3yueHHe
JIUTEPATyphI IO
6.1 Ilonsarne OHII. Ipenen paryp
TeMe: HalucaHue
u HenpepsiBHOCTh DHIT.
o KOHCIEKTa - IPOBEPKa OIIK-1.1,
OcHOBHBIE CBOHCTBA 2 4 2
o «OcHOBHBIE KOHCIIEKTa OIIK-1.2
(hyHKUUH, HENPEPBIBHBIX B N
. CBO¥icTBa
3aMKHYTOH o0s1acTi .
(yHKIUH,
HETPEPBIBHBIX B
3aMKHYTOM
obnmacti»
6.2 YacTHbIE TPOU3BOIHBIC 2 - IOJArOTOBKA K
Y TPOU3BOJIHAS 110 NPaKTUYECKOMY
HAarpaBIJICHUIO. 3aHATHIO,
KOHCYJIbTUPOBAaHUE
Juddepennupyemoie - BBINOJIHEHHE
no peuenuto /13
dynkuu. KacarenpHast W13 Ne6 OIIK-1.1,
2 4 2 Ne6,
MJIOCKOCTh ¥ HOpMaJb K «YactHble OIIK-1.2
- IpoOBEpKa
TTOBEPXHOCTH. MIPOM3BOIHBIEY,
o BemonHenus U3
T'eomeTpuueckuii CMbICIT - COCTaBJICHHE Neb
muddepennnana. [Tpusnak y4eOHOH KapThl h
quddepeHInpyeMocTr «®HIT»
6.3 Ilpon3BoaHAs CIIOKHOM - IOJITOTOBKA K - OIK-1.1
¢ysnkuuu. YactHeie 2 2 4 NIPaKTUYECKOMY | KOHCYJIbTHPOBaHHE OITK 1' 2’
MIPOU3BOJHBIE U 3aHATHIO, o pewmenuto NJ13 '




- BBITIOJTHEHHE Neb,
N3 Ne6 - IpoBepKa
ndpepeHnnanbl BEICIINX
Aupdepenn «YacTtHbie BeITIosTHeHHS M]3
HOPSIKOB.
MIPOM3BOIHBIEY, Ne6,
Huddepenuupoanue
. - COCTaBJICHHE - IpOBepKa
HESIBHO 3aJIaHHBIX (QYHKIHH N N
yueOHO KapThl yueOHOH KapThl
«DHIT» «®HIT»
- MOJITOTOBKA K
MPAKTHIECKOMY
KOHCYJIETUPOBaHUE
3aHATHIO,
o peuenuto 1J13
- BBIIIOJTHEHUE NG
N3 Ne6 =
- MpOBeEpKa
«OKCTpEeMyM
BeITIONTHeHHS 113
6.4 Dxcrpemymbl GHIT 4 2,1 @HID, Ne6 OIK-1.1,
’ ! - COCTaBJICHHE w7 OIlK-1.2
. - IpOBEpKa
yueOHO# KapThl N
«®HITy y4eOHOI KapThl
nonr0T031’<a K «®HID,
- AKP Ne6 «DHIT:
AKP Ne6 «®DHIT: sdpbepermmpoan
nuddepeHurpona p p
ne»
HUE»
Wroro no pazneny 14 10,1
7. UaTeTpansHoe ncYrncieHne
(hyHKIUH HECKOIBKUX
nepemenHbIx (OHIT)
- IOATOTOBKA K
MPAKTHIECKOMY
3aHATHIO,
7.1 Jlpoiiroii mmrerpan i - BBITIOJTHEHUE - KOHCYJIbTalluH 0
: P W13 Ne? peenno MJI3 Ne7,
€ro OCHOBHEIE CBOMCTBA.
N «Kpatnsie - mposepka /I3
CaezieHre JBOHHOTO
HWHTETpasa K MOBTOPHOMY HHTETpasbD, N7,
uHTerpany. Teopema o 4 4 i “HpOBEpKaA OIK-1.1,
paiy. p CaMOCTOSITENTLHOE KOHCIIEKTa OIlK-1.2
CpelHEM 3HaUYEHUH. 3aMeHa .
n3y4YeHUe «CaoiicTBa
MEPEMEHHBIX, IEPEX0.1 B N
N JUTEPATypPHI: JBOIMHBIX U
JBOIHOM HHTETpalie K .
KOHCIIEKT TPOHHBIX
MOJISIPHBIM KOOPIUHATAM .
«CsoiicTBa UHTETPanoB»
JIBOMHBIX U
TPOMHBIX
HHTETPAJIOB)
7.2 TpoiiHO#t HHTETpAN U eTO
CBOWCTBA.
CaeneHue TpOMHOTO - IOATOTOBKA K
MHTErpaJia K IOBTOPHOMY MPaKTUYECKOMY
UHTErpay. 3aMmeHa 3aHATHIO ~ KOHCYJILTAILIH 110
paiy. ’ pemenuio MJI3 No7, OIIK-1.1,
MEPEMEHHBIX, IIEPEXO0]] B 4 4 - BBITIOJIHEHHE
N - npoBepka MJI3 OIIK-1.2
TPOHHOM HMHTErpaje K N3 Ne7 No7
OUITHHAPHYECKAM U «KparHubie B
chepHIecKIM KOOpANHATAM. HHTETPAaIbD)
IToHsATHE O MHOTOKPATHBIX
HHTErpajiax
- BBITIOJTHEHUE
N3 Ne7 - mpoBepka MJ13
«Kpatnsie Ne7,
7.3 I'eomeTpuueckue u HUHTETPaJIbD», - IpoBepKa OIK-1.1
MEXaHUYECKHE IPUIIOKEHHS 4 4 - COCTaBJIEHHE yueOHO KapThl OITK 1' 2’
KpaTHBIX HHTETPAJIOB y4eOHOI KapThl «IIpunoxenus '
«IIpunoxenuns KPaTHBIX
KpaTHBIX HUHTErPaJIOB»
HUHTErpaJIoB»
HWroro no pazneny 12 12




8. DIEeMEHTHI TEOPUU YHUCIOBBIX U

()YHKIMOHAJIbHBIX PSIJIOB

8.1 IlousiTe YnUCIOBOTO
psana. [lorsitue cxoguMocT

- IIOAT'OTOBKA K

MIPaKTUYECKOMY
psna. Ilpu3Haku - KOHCYJIBTalluH 1O
3aHATHIO,
CXOJIMMOCTH pemenuto U3 Ne§, OIIK-1.1,
2 6 2 - BBITIOJIHEHHE
3HAKOTIOJIOKUTEIBHBIX - mpoBepka MJI3 OIIK-1.2
N3 Ne§
PAIOB. Ne8
«Hucnossie
3HaKOIepEeMEHHbIE PSIIIBL. IIED
Psin JleitOuuma AR
8.2 OcHOBHBIE TOHATHUS
TeopuH (QYHKIMOHAIBHBIX
psnoB. CXOIUMOCTb.
PaBHOMEpHAS CXOOMMOCTH
(hyHKIMOHAIBHOTO psja.
HenpepbiBHOCTS,
nbbepeHIUpyEeMOCTb U
A bepenumpyemoc - IOATOTOBKA K
HUHTETPUPYEMOCTH CYMMBI
MPAKTHIECKOMY
(hyHKLIMOHAIBHOTO pAja. - KOHCYJIbTAIIUH 110
3aHATHIO,
Crenennbie psaabl. Teopembl pemennto NUJI3 Ne§, OIIK-1.1,
2 6 2 - BBIIIOJIHEHHE
Abens. Paguyc cXOIUMOCTH. VIJI3 NeS - mpoBepka M]3 OIIK-1.2
HempepriBHOCTS, - Ne8
«YHucnossle
T epeHInpyeMOCTb U hDy
HUHTETPUPYEMOCTH CYMMBI pAn
CTENEHHOTO psijia.
Psn Teitnopa. Paznoxenue B
psn MakiopeHa OCHOBHBIX
9JIEMEHTapHBIX (QYHKIHH.
TpuokeHust CTENeHHBIX
psIoB
8.3 OcHoBHEIE 3a0a4N
- MOJITOTOBKA K
TapMOHUYECKOTO aHaJIN3a.
MPAaKTUYECKOMY
OpTOrOoHANBHBIE CHCTEMBI SAHSTIIO - KOHCYJIbTalluH IO
GbyHKIM. ’ peutenuio MJI3 Ne§, OIIK-1.1,
4 6 2 - BBITIOJIHEHHE
Tpuronomerpuyeckast VT3 NeS - npoepka M3 OIIK-1.2
cucremMa (QyHKIHUH. - Ne8
«DyHKIIMOHAITBH
Pag @ypee. [Ipusnaku
bIE PAIBI
CXOIUMOCTH psAnoB Pypbe
HWroro no pasaeny 8 18 6
HWroro 3a cemectp 34 68 40,2 320
9. OOBIKHOBEHHBIC
JuddepeHaibHble ypaBHEHNS
9.1 OGBIKHOBEHHbIE
- MOJITOTOBKA K
g dhepeHnuaIbHbIe
MPAKTHIECKOMY
YpaBHEHHUS TIEPBOTO
3aHATHIO,
nopsinka. OCHOBHBIE
onpezaeneHus. YactHoe u ” BRITIOJHCHIE -
P : W13 Ne9
of11ee pemenue. KOHCYJBTHPOBAaHUE
WuTerpanbHble KpUBbIE «OOkIKHOBCHHEIC o pemennto U3
P P ’ Y nepsoro p OIlK-1.1,
T'eomerpuueckuii cMbIcT 2 2 6 Ne9,
MOpSIKaY, OIIK-1.2
g hepeHInaIbHOTO - IPOBEpKa
- COCTaBJICHHE
YPaBHEHUS IIEPBOTO N BemonHenus U3
y4eOHOI KapThl
MOPSAIKA. Ne9
«1Y nepsoro
Mertoap! perieHus
TIOPSIIKA: THITHI H
mudhepeHaIbHbIX
N METOBI
YpaBHEHHH MEPBOTO
pelieHus»
rnopsiaKa
- IOJITOTOBKA K -
9.2 1Y BbICHIUX NOPSKOB, 4 4 8 MPAaKTUYECKOMY | KOHCYJIbTHPOBaHHE OIIK-1.1,
CBOJISIIIIMECS K TICPBOMY 3aHATHIO, no peuienuto M/13 OIlK-1.2

= BBIIIOJTHCHUEC

Ne9,




N3 Ne9
«OOBIKHOBEHHEIE
Y nepsoro
TOPSIKaY,

- COCTaBJICHHE
y4eOHOI KapThl
«1Y nepBoro
TOPSIIKA: THITHI H
METOJIBI
peLeHUs

- MpOBEpKa
BeITIONTHeHHS 113
Ne9,

- 3ammra /13 Ne9,
- IpOBepKa
y4eOHO KapThl
«1Y nepsoro
HOpPSAKA: THIBI U
METOJBI PEIICHIUSD

9.3 Jluneitapie
g depeHIuaIbHbIe

- IIOAT'OTOBKA K

ypaBHEHHUs N-TO MOpsaKa. MPaKTUYECKOMY
JIuneitnoe ogqHOpOIHOE 3aHSTHIO,
KOHCYJIbTHPOBAHUE
ypaBHEHHE. - BBIIIOJIHEHHE 1o pemenmio U3
dyHgamMeHTaIbHas cucTeMa N3 Ne9 «JIHJY p NoO
pemrenunii. OnpenenuTens BBICIIIAX "
Bponckoro. Heonnopoanoe TIOPSIKOB C - fiposepia
POHC ) P BhInosHeHus /13
JMHEWHOe ypaBHEHHE TIOCTOSIHHBIMH NoO
(JIHAY), Bux obmiero KO3 GUITUCHTaMU " OIlK-1.1,
4 4 8 - IPOBEpKa
peueHusi. MeTo1 Bapuaiuu . Cucremsr [V», o OIlK-1.2
y4eOHOM KapThl
MIPOM3BOJIBHBIX - COCTaBJICHHE
N «JIHAY Beicmmx
MTOCTOSTHHBIX. yueOHO# KapThl
TIOPSIJIKOB C
Kommekcubie unca. «JIHJY BoICIIHX
N MOCTOSIHHBIMU
JluneiiHOe ypaBHEHHE C TIOPSIIKOB C
K03 bHULUEHTaMU:
MTOCTOSTHHBIMH TIOCTOSIHHBIMH
ko3 punmentTamu k03 dunrenTamu MCTOMBI PEIICHID,
) - AKP No7 «OJ1Y »
XapaKTepucTHYecKoe  METOJIBI
ypaBHenue. Obuiee peleHus»
pelieHue
- OATOTOBKA K
PAKTHIECKOMY
3aHATHIO,
- BBIIIOJIHEHHE
N3 Ne9 «JIHAY
BBICIIIHX
MIOPSJIKOB C
TIOCTOSIHHBIMH
KOHCYJIETUPOBaHUE
ko3 UIIHeHTAME
o pemenuto UJ13
9.4 Metoap! perenus . Cucremst JJY» NoO OMK-1.1
cucteM nuddepeHnnanTbHbIX 4 4 8 - COCTaBJICHUE - o
N . - IpOBEpKa OIlK-1.2
ypaBHEeHHUH (2-ro nopsaKa) y4eOHOM KapThl
BoIToTHEHUSA V13
«JIHJLY BbICITHX o9
MOPSIKOB C T
P - 3amuta /13 Ne9
TIOCTOSIHHBIMH
k03 UIHeHTaMU
: METOJIBI
penIeHHsI.
Crpykrypa
ob1ero
peuieHus»
Wroro no pazneny 14 14 30
10. DnemMeHThI TEOPUU
BEPOATHOCTEN
- OATOTOBKA K
MPAKTHIECKOMY
10.1 DnemeHTHI 3aHATHIO, OIlK-1.1,
2 2 10 KOHCYJIETUPOBaHUE
KOMOHHATOPHKH - BBITIOJIHEHHE OIlK-1.2
o pemenuto 113
JOMAIIHETO
3a7aHus
10.2 Ciy4aiinbie coOBITHS. 2 2 10 - IIOJITOTOBKA K - OIIK-1.1,
OCHOBHBIE NTOHATHS. MPaKTUYECKOMY | KOHCYJIbTHPOBAaHHE OIIK-1.2




Anre6pa cOOBITHIA.

Knaccuueckoe, 3aHATHIO, o perrenuto MJ13
TeOMETPHUYECKOE U - BBIIIOJIHEHHE Nel0,
CTaTUCTUYECKOE N3 Nel0 - IpoBepKa
oTpeieNieHHs] BEPOSITHOCTH. «Teopus Beimoaenus 13
AKCHOMaTHKa TEOPHUH BEpOSITHOCTEI» NelO
BEPOATHOCTEN
- IOJITOTOBKA K
MIPaKTUYECKOMY -
10.3 Teopembl crioxeHus u 3aHATHIO, KOHCYJIETUPOBaHUE
YMHOEHHUS. Y CIIOBHAs - BBIIIOJIHEHUE o peuenuto 1J13
BepoATHOCTE. Dopmyrna N3 Nel0 NelO, OIK-1.1
TIOJTHO# BEPOSITHOCTH H 2 2 10 «Teopus - IPOBEpKa OIIK 1' 2’
(dhopmyna baiieca. Cxema BEpOSITHOCTEM», Beimoaenus U3 '
Bepnyiuu, npubnmxeHus -IIOJITOTOBKA K Nel0,
Jlantaca u [lyaccona AKP Ne8 - nposepka AKP
«Ciyuaiineie Ne8
COOBITHS
10.4 Cny4aiinbie BeJIMYMHBI.
JlckpeTHble U
. - IOJITOTOBKA K -
HeIpepbIBHbIE CITydaiiHbIe
MPaKTUYECKOMY | KOHCYJIbTHPOBaHHE
BEJIMYMHBL. Psi
3aHATHIO, o peuenuto 1UJ13
pacripenencHus, GyHKIHs OIIK-1.1,
2 2 10 - BBITIOJIHEHHE Nel0,
pacripeneneHus u OIIK-1.2
N3 Nel0 - IpOBEpKa
TUIOTHOCTb.
«Teopus seimonHeHus /13
MaremaTHyeckoe 0XXUIaHue o
BEPOSITHOCTE» NelO
U TUCTIePCHsl, HaYaJIbHbIC U
LEHTPaJIbHbIE MOMEHTHI
- MOJITOTOBKA K -
10.5 U3BecTHbIE MPAKTUYECKOMY | KOHCYJIbTHPOBAHHE
pacrpesieNieHus 1 ux 3aHATHIO, o pemenuto /13 OIK-1.1
YHCIIOBbIE XapaKTEPUCTUKH. 2 2 10 - BBIIOJIHEHHE Nel0, OIK 1' 2’
HopwmansHoe N3 Nel10 - IpoBepKa '
pacrpezeneHue «Teopus BeImonHeHus 1/13
BEPOSITHOCTE» NelO
- MOJITOTOBKA K -
10.6 3axoHbI 60IBIINX MPAaKTU4YECKOMY | KOHCYJbTHPOBaHHE
yncen. HepaBeHCTBO 1 3aHSATHIO, o perrenuto MJ[3
s OIIK-1.1,
Teopema YeObiména. 1 2 10 - BBIIIOJIHEHHE Nel0, OIK-1.2
IlenTpansHas npexenpHas N3 Nel10 - IpoBepKa '
Teopema «Teopus BeimonHeHus /13
BEPOSITHOCTEI NelO
- IOJITOTOBKA K
10.7 MHoroMepHBbIe A KOHCYJIbTUPOBaHHE
o MPAKTUYECKOMY
CilydaiiHble BEJTMYHHBL. o peuenuto 1/13
3aHATHIO,
DyHKUHUU pacnpenesieHus, Nel0, OIIK-1.1,
" 1 2 10,2 - BBITIOJTHEHHE
cBolicTBa. YHCITOBBIC VT3 Nel0 - IpOBEpKa OIlK-1.2
XapaKTepUCTUKU. DJIEMEHTHI «Teo ;151 BoinosiHeHusa NJ13
TEOPUU KOPPEIALUU e OﬂTH(F))CTeI‘/'I» NelO,
P 3ammra /13 NelO
HWroro no pazaeny 12 14 70,2
11. DneMeHThl MaTeMaTHIECKOM
CTaTUCTHKU
- IOJITOTOBKA K | - KOHCYJIbTAllUU 110
11.1 OcHOBHBIE OHATHS, MIPaKTUIECKOMY pemenuto 1/13
reHepajbHas COBOKYITHOCTb 3aHATHIO, Nell,
u BbIOOpKa. CTaTuCTHYECKUE 2 2 10 - BBITIOJIHEHHE - mpoBepka MJI3 OIlK-1.1,
OLICHKH MapaMeTpOB N3 Nell Nell «IlepBuuHas OIlK-1.2
pacnpenenenus. ToueyHsle «IlepBuuHas 00paboTka
Y MHTEPBAJIBLHBIC OLCHKH 00paboTka pe3yabTaTOB
pe3yJbTaToB SKCHEPUMEHTa




OKCIICPUMCHTA»

- IOATOTOBKA K

- KOHCYJIbTAllu! 110

MIPAKTUYECKOM
11.2 oBepurensHbie p y pemenunto U3
3aHATHIO,
HMHTEpBajbl [ [1apaMeTPOB Nel2,
- BBINIOJTHEHNE
HOPMAJIbHOTO - mpoBepka MJI3 OIlK-1.1,
2 2 10 W3 Nel2
pactpeaenenus. [loustue o Neol12 «YwucnoBbeie OIlK-1.2
«Yucnosbie
KPUTEPHUSX ITPOBEPKU XapaKTePUCTUKH
XapaKTEePUCTUKH
CTaTHUCTHYECKUX THUIIOTE3 TeHepaTbHBIX
reHepaIbHBIX
apaMeTpOB)
apaMeTpoBy
- IOJITOTOBKA K
11.3 Kputnueckast 00:1acTh, n
MIPAKTUYECKOMY | - KOHCYJIbTAIMU 1O
YpPOBEHb 3HAYMMOCTH,
MOIIHOCTS KpUTEPHS 3aHATHIO, pemenuto U3 Ne9,
Kpurepmii cgrna(:}:/m 4 2 59 - BBIIIOJIHCHHUE - BeinoaHenue MJ13 OIIK-1.1,
PHTCP ' W3 Nel3 Nel3 «ITpoBepka OITK-1.2
TTupcona st rUIIOTE3HI O
«IIpoBepka CTaTHCTHYECKUX
HOPMaJIbBHOM
CTaTHCTHYECKUX THIIOTE3»
pacripeesneHun
THIIOTE3»
- MOJITOTOBKA K
NPaKTUYECKOMY
- KOHCYJIbTalluH IO
11.4 OyHKIIMOHATBHAS 3aHATHUIO,
pemenunto U3
3aBHCUMOCTb U perpeccusi. - BBINIOJIHEHHE
Nel0,
Kpussie perpeccum. N3 Nel4
~ - BeimosiHeHue 13
Bri6opounblit KOAQPUITUEHT «BrisicHeHUE OIlK-1.1,
4 4 10 . | Nel4 «Bwrsacuenue
koppensiun. OnpeaencHue KOPPEISIIMOHHON . OIlK-1.2
N KOpPPEJSILIMOHHON
napameTpoB JIMHEHHOU 3aBUCUMOCTH
3aBUCHMOCTHU
perpeccun MeToI0M HU3MEPHUMBIX
HU3MEPHUMBIX
HaMMEHBIINX KBAJPaTOB NPU3HAKOB
. MPU3HAKOBY»
reHEpaIbHOM
COBOKYITHOCTH
Wroro no pazneny 12 10 35,9
Hrtoro 3a cemectp 38 38 |136,1 9K3aMeH
9K3aMeH, 3a4eT C
HWroro no aucumruinHe 108 160 |226,5 ’

OIICHKOH




5 Ob6pa3oBaTesibHbIEe TEXHOJIOTHH

Peanuzaius KOMIETEHTHOCTHOTO MOJAX0a MPeAyCMaTPpUBAET UCIIOIb30BaHUE 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 ACSITEIbHOCTH 10
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, MEXKIMYHOCTHON KOMMYHUKAIIWH,
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 MepPeIaTh 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-HJUTFOCTPATUBHBIX METOJIOB OOYUICHHS).
VYyebHas AeSITEIBHOCTD CTYACHTa HOCUT B TAKUX YCJIOBHSX, KaK MPaBUIIO, PEMPOYKTUBHBIN
XapakTep.

®DopMbl yUeOHBIX 3aHATHH:

- “H(OPMALIMOHHAA JIEKIHS — ITOCJIEeI0BATEIbHOE U3JI0KEHUE MaTepuraia 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, TUITAHUPOBAHKUE 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.

HubopManinoHHBIN TPOEKT — y4eOHO-TT03HABATEIbHAS JESTEILHOCTD C SIPKO
BBIPKEHHOW ABPUCTUYECKOM HAMPABICHHOCTHIO (MIOUCK, OTOOP M CHUCTEMaTH3aIlUs
nH(OPMAILIUY O KAKOM-TO 00BEKTE, 03HAKOMIICHHE YYACTHUKOB MPOEKTA C ITOU
nH(popMaLuel, ee aHaIu3 U 0000IIICHHE W, HAKOHEII, TPE3CHTALIHS I10 TPAKTHYECKOMY
IIPUJIOKEHUIO).



4. NadopmManimoHHO-KOMMYHHKAIIMOHHBIE 00pPa30BaTEIbHBIC TEXHOIOTHH.
Opranuzanus 00pa3oBaTeIHLHOTO MpoIecca ¢ IPUMEHEHHUEM CIICITUATN3UPOBAHHBIX
MPOrPaAaMMHBIX CpPEJl U TEXHHUECKUX CPEICTB paboThl ¢ HHpopManuei (MHPOPMAIIMOHHYIO
cpeny yuusepcutera MOOJIYC MOODLE).

6 YueOHO-MeTOoauYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloImuXcs

[TpencraBieHo B npusaoxeHuu 1.

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

8 YueOHo-MeTOAMUYeCKOEe M HH(POPMALIMOHHOE O0ecnieYeHHe U CHMILTUHBI

a) OcHoBHas JIuTepaTrypa:

1. [Hunayes B. C. Bricmas maremaruka: yueOnuk / B.C. [llunayeB. — Mocksa:
NH®PA-M, 2024. — 479 c. — (Bricmiee obpazoBanue). - ISBN 978-5-16-101787-6. - Tekcr:
anekTpoHHsbiid. - URL: https://znanium.ru/catalog/document?id=432301&pid=990716 —
Pexxum noctyna: s aBTOpU3.110J1b30BATENEH.

2. Matemaruka: yue6. nocooue / KO.M. Jlanunos, JI.H. XXyp6enko, I'.A. Hukonosa,
H.B. Hukonosa, C.H. Hypuesa ; nox pex. JI.H. XKyp6enxko, I'.A. HukonoBoii. — Mockaa:
NH®PA-M, 2022. — 496 c. — (Bricmiee odbpazoBanue: bakamaspuar). - ISBN 978-5-16-
102130-9. - Tekct: anekTponHsbIi. - URL:
https://znanium.ru/catalog/document?id=399360&pid=989799 — Pexxum goctyma: 1is
aBTOPH3. NIOJI30BATENICH.

0) /lomoJiHUTEIbHAS JINTEPATYypa:

1. Teopus BeposiTHOCTEN U MaTeMaTH4ecKasi CTaTUCTUKA: Y4yeOHoe nmocodue /
buprokosa JI.T'., boopuk I'.1., MaTseeB B.I., - 2-e uzn. - Mocksa: HUL] UHOPA-M, 2024.

- 289 c. (Briciiee oopa3osanue: bakanaspuar) ISBN 978-5-16-011793-5. - Tekcr:
anektpouHbii. - URL: https://znanium.ru/catalog/document?id=429976&pid=370899.— Pexxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

2. MaTtemaruka B mpuMepax M 3aaadax: yued. mocodue / O.M. Jlertsapesa, JI.H.
XKypb6enko, I'.A. Hukonona, H.B. Hukonosa, C.H. Hypuesa. — Mocksa: UH®PA-M, 2021.
— 372 c. — (Beicmee oopa3oBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anektpounsii. — URL:  https://znanium.ru/catalog/document?id=377513&pid=989802.—
Pexxum mocTyma: A aBTOpHU3. TOJIb30BATEICH.

3. Manko, I1.E. Beicimias MaTemaTHka B yIpa)kHEHUSX U 3a1a4ax. (B 2-x vacTsx)
[Tekcr] / II. E. laako, A. I'. TTonos, T. 1. KoxeBHukoBa. - M.: Beicmas mkosna, 1986-2009.
ISBN: 978-5-488-02201-0. - 6omee 1000 mir.

4. ®uxrtenronsll, .M. OCHOBBI MAaTEMAaTHUECKOTO aHANIN3a: YICOHUK: B 2
gacTax / .M. ®uxrtenronpu. — 11-e uza., crep. — Cankr-IlerepOypr: Jlanb, [0.T.]. —
Yacte 1 — 2019. — 444 c. — ISBN 978-5-8114-0190-1. — TekcT : 2eKTpOHHBIH //
DneKTpoHHO-0nbnMoTeuHas cucrema «Jlaupy : [caiit]. — URL:
https://e.lanbook.com/book/112051 . — Pexum gocTyma: ajs aBTOPHU3. IOJIb30BaTEIICH.

5. @uxrtenronsil, [.M. OCHOBBI MATEMaTUYECKOTO aHATN3a: yUeOHHK: B 2
gactax / .M. ®uxrenronsi. — 10-e uzn., crep. — Cankt-IlerepOypr: Jlans, [6. 1.]. —
Yactp 2 — 2019. — 464 c. — ISBN 978-5-8114-0191-8. — TekcT: 31€KTpOHHBIIA //
DneKTpoHHO-0nbnMoTeuHas cucrema «Jlauwy : [caiit]. — URL:
https://e.lanbook.com/book/115730 . — Pexxum moctymna: i aBTOPH3. MOJIb30BATEIICH.



https://znanium.ru/catalog/document?id=432301&pid=990716
https://znanium.ru/catalog/document?id=399360&pid=989799
https://znanium.ru/catalog/document?id=429976&pid=370899
https://znanium.ru/catalog/document?id=377513&pid=989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730

6. [llumaues B. C. 3amaunuk mo BeICIIEH MaTeMaTHKe: yueo. mocooue / B.C.
[umaueB. — 10-e uzx., crepeorun. — MockBa: UH®PA-M, 2024. — 304 c. — (Bsicmee
obpazoBanue). - ISBN 978-5-16-101831-6. — Tekcr: anexkrponHsbiif. — URL:
https://znanium.ru/catalog/document?id=438196&pid=1042456 = — Pexum gocrtyma: Uis
aBTOPH3.II0JIb30BATEIICH.

B) MeToau4ecKue yKa3aHus:

1. AGpamoBa, I.M. DieMeHTHI BEKTOPHOU anreOphl M aHATUTHYECKON
reometrpun: Metoaudeckue ykasaHus 1 CTyAeHTOB | Kypca Bcex creruaibHOCTEeH. —
MI'TY, 2008. - 16 c.

2. Axkmanoga, 3.C. Heonpenenennsiit unrerpai: Terpagab-koHcnekt — MI'TY,
2008. - 23 c.

3. Baxpymesa, M. A. Kpussle u noBepxHoctu 2 nopsiaka. [lonsipras cucrema
koopauHart. [Ipaktukym — Marautoropck: ['OY BITIO «MI'TY um. I'.1. Hocosay, 2009. — 19
c.

4. T'opsiueBa, H.A. Teopust pyHKIMI KOMITJIEKCHOTO MTEPEMEHHOTO:
Meroanueckue ykaza-HUs U BApUAHTbl MHAUBUYAJIbHBIX 3aJaHUH 1JI CTYAEHTOB BCEX
crenunanbHocted — Marnutoropek: ['OY BITO «MI'TY um. I'.11. HocoBay, 2011. — 28 c.

5. I'pauesa, JI.A. OnpeneneHHbIil HHTErpai: METOJAUYECKUE YKAa3aHUS IS
ctynentoB — Marauroropck: 'OY BIIO «MI'TY um. I''1. Hocoay, 2010 — 12 c.

6. 'paueBa, JI.A. DaeMeHTHI JIMHEHHOM anreOpbl, BEKTOPHOM aareOpsl u
aHaJIMTUYeCcKoi reoMeTpun: YuebHoe nocodbue. - Marauroropck: I'OY BIIO «MI'TY um.
I''1. HocoBa», 2010 — 63 c.

7. I'yruna E.M. JIaGopaTopHbIl MPAKTUKYM I10 CTATUCTUKE C MPUMECHECHHUEM
EXCEL: Me-Ton. yka3. st 1abopaTopHBIX paboOT IO MAaTEMaTHYECKON CTaTHCTHKE. -
Marnutoropck: ['OY BIIO «MI'TY um. I'.'1. HocoBay, 2009 — 40 c.

8. M3ocoB A.B. 'apmonnueckuii ananus: Meroanueckre yka3aHus U BApUaHThI
3aJlaHu# A7l CAMOCTOSITENILHOM pabOThI M KOHTPOIIS 3HaHUM cTyaeHToB. — MI'TVY, 2009. — 24
c.

9. Makcumenko, M.A. CoObITHs 1 BeposiTHOCTh. YacTh 2: Mertoa. ykas. -
Marnutoropck: 'OY BIIO «MI'TY um. I''1. HocoBay, 2010. — 25 c.

10. Masiuenko, E.I1. TlpousBognas u quddepenunan pynkuun. [IpakTukym.-
Marnutoropck: 'OY BIIO «MI'TY um. I''1. HocoBay, 2010. — 38 c.

11. Mastuenko E.I1. MccrnenoBanue GyHKIUMH U TOCTpOCHUE TPa(UKOB.
[Ipaktukym. — Marautoropck: 'OV BIIO «MI'TY um. I'.'1. HocoBay, 2011. — 20 c.

12. CaBymikuna H.®. Kom6unatopuka. CoObiTHE 1 BeposTHOCTb. YacTs |:
Komb6unaropuka. Anredpa cobbITHil: MeToa. ykazaHus Mo JUCIHUILIMHE «MaTemMaTukay Juis
ctyneHToB | kypca Bcex cnenmanbHocTeit. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenune

HanmenoBanue .
1o Ne noroBopa CpoK AeiCTBUS TUIEH3UU

7Zip cB0OOHO pacnpoctpansemoe [10 06eccpouHo

MS Office 2007 |\ |35 o1 17.09.2007 Gecepoumo
Professional

Bpay3zep Mozilla

Firefox cB0OOAHO pactmpoctpansemoe [10 0eccpouHO
Bbpayzep Yandex |cBobOoaHo pacmpoctpansemoe [10 0ecCpovHO
STATISTICA B.6 |K-139-08 ot 22.12.2008 0eccpodHo



https://znanium.ru/catalog/document?id=438196&pid=1042456

| FAR Manager |CBO6OI[H0 pacmpoctpansiemoe [10 | OeCcCpoOYHO

IIpodeccnonanbubie 6a3bl JAHHBIX H HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Cchuika
HanuonansHast ”HGOPMAIMOHHO-aHATUTHIECKAS
cucreMa —  Poccuiickuii  mHAekc  HayuHoro |https://elibrary.ru/project risc.asp?

HUTHUPOBAHU

DnekrponHas 0Oa3za mepuomumdeckux wm3manmii East|https://dlib.eastview.com/
View

9 MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MarepuanbHO-TEXHUYECKOE 00ecTieueHrEe JUCIUTIITUHBI BKIIOYAET:

Y4eOHble ayTUTOPUU AJIs IPOBEACHUS 3aHATHI JIeKIIMOHHOTro Tuna Jlocka,
MYJIbTUMENIHBIC CPEACTBA XPAHEHUS, TIEpejaud U MpeJICTaBiIeHus HH(opMaluu

YueOHble ayIUTOPUH JJIs IPOBEACHUS MPAKTUYECKUX 3aHATHI, TPYIIOBBIX U
VMHJIMBU1yaIbHBIX KOHCYJIBTALNI, TEKYIIETO KOHTPOJISI U IPOMEKYTOYHOM aTTeCTalluU
Jlocka, MyJIbTUMETUUHBIN TPOEKTOP, IKPAH

Kommiekc metoanueckux pa3paboToK (pa3IaToOuyHOro MaTepHraia i METOAMYECKUX
yKa3aHuil) U\MJIK KOMILIEKC TECTOBBIX 33JaHUH IS TIOATOTOBKU M ITPOBEICHHUS
MIPOMEXKYTOUHBIX U PYOEKHBIX KOHTpOJIEH

[TomereHus Ast caMOCTOSITENbHOM paboThl yuamuxces IlepcoHanbHbie
KoMIbioTepHl ¢ make-roM MSOffice, Beixogom B IHTEpHET U ¢ AOCTYIIOM B 3JICKTPOHHYIO
nH(pOPMaLIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA

[Tomemnienue i1 XpaHeHHs ¥ TPOYUIAKTHIECKOr0 00CTY)KUBAaHUS YUeOHOTO
obopymnoBanus Ilkadsl 111 XpaHEeHUs Y4eOHO-METOUIECCKON JOKYMEHTAIIMH, YIeOHOTO
000pyI0BaHUs U y4eOHO-HATJISAHBIX TOCOOU


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

Hpuioxenne 1

Y4eOHO-MeTOoANYeCKOE 00ecTieYeHrne CAMOCTOSITeIbHON PadoThl 00y4arouXxcst

[To mucunmnze «MaTemaTuka» npeyCMOTpEHA ayJUTOPHAs U BHEAY AUTOPHAS
camocTosTeNbHas padoTa 00yJaromuxcsl.

AynuTOpHas cCaMOCTOSATENIbHAS pabdoTa CTYJCHTOB MPEAIOJIAraeT pelieHue KOHTPOJIBHBIX 3a/1a4
Ha MPaKTUYECKUX 3aHATHAX.

Ilpumepnvie ayoumopnuvie konmpoavhote pavomot (AKP):

AKP Nol «Mampuuyuwt, onpedenumenu, CJ1Y»

3agaua 1. Halinute npousBeaeHre MaTpHil

2 4 -1)(1 1 -1 3
2 -1 1
0 3 7|12 -2 0 -2
00 -2){1 1 -2 > 0 8y
1) - Y 2) !
5
3|-(4 2 0
3 \1
3agauya 2. Briunciure onpeneauTens
2 -4 3
5 10 -

0 4 7

3agaua 3. HaiinuTte oOpaTHbIe U1 MaTpHIL
1 0 O

(1—4) 2 5 -1
1)32 1)471.

3anaua 4. Pemute cucreMy a) MaTpUYHBIM CIIOCOOOM U
0) mo hopmynam Kpamepa; B) merogom ["aycca:

X + 3y + 2z = -1,
3X + 2y + 5z = 6,
4x + 3y + z = L
AKP Ne2 «Bexkmopuv»

a=(4-1) b=(-25) c=(2)

1. TloctpoiiTe Ha MIOCKOCTH BEKTOPHI . Haiinure nx

JUHEHHYI0 KOMOMHAIUIO 2a+b+3c a) TeOMETPUYECKH, 0) aHATUTUYECKH.

5 a= (2;1;—3), b= (—4;0;2), c= (1;1;_2), Haiinure:

a) JUIMHY BEKTOpa &, ero HampapJIsIOIIUe KOCHMHYCHI, OPT BeKTopa & ;
5 ab, ac, bc, (a+2c)(za-5b)
B) 5><5, ax(_:, k_)xa’ (5.+26)><(3§—56)

n abc, (a+2c)fsa-sb)ec-2b)



3 a= (1;4;_3), b= (3;_2;5), c=(3-4; 2). HaiiznTe muiomaap mapaienorpamMmma,

nocrpoenHoro Ha sekropax @ +20 y €—30 y yyune ero cropo.
4. TIpoBepbTe, SBIAIOTCS JIH BEKTOPBI & (1;1;3), b= (3;0;_2), ¢ =(-113)
KOMILTaHAPHBIMH.

5. Haiigute (3a + bXC - ZaXb B 50), ecin abc=5,
AKP Ne3 «Ilpeoenwviy

Beranciauts MpEacibl:

3 2 _ _ _
1 1imX +3X° +2X 5 Iim(x 7Z(x 23)(x 4)
x>2 X’ —-x-6 e Byt —x®+11
3 2
3. lim )i _ X 4. lim tgx
xon| 2X° -1 2X+1 x>-2 (X +2)
1.4 1
5. Iirrg(l—4x)3X 6. Iirromxctg5x 7. IirlT_103X‘l

8. MccnenoBare Ha HENPEPHIBHOCTD

X—3ecmu x <0
f(x)=
5% ecmu x>0

AKP Ned «Ilpoussoonan»

1. Haiiaure nepByio NPOU3BOAHYIO0 OT (QYyHKIMIL:

2
2 x = 1- 252, 6) Y=X-C0S3X, ) y=X 3X¥2 5100 13
y =arccosdt + r, X raxal

3
by Y=5 I _ 2arctg(ax® +3x)
2. CocTaBbTe ypaBHEHHs KacaTenbHOi K kpuBoii XY =4 B touke X =1.

3. Bruucnure npubnmwxenao Y =V X?+8 mpu X =1,09.

. cos4x-1
4.  Beuncmure npeaen no npasuiy Jlonurans M ————-.
x—0 4x
e+ -1)
AKP Ne5 «Heonpeodenenniit unmezpaiy
. Haiitu Heomnpeie€éHHbIE HHTErpabl:
5x -2

dx, 6) j5|n(3x+1)dx,B) jsmxe dx, r) J.mdx'

X2

X2 45X — /X + 2
a)I

i . x—1 X—3
dx, e) Ix5|n(2x)dx,m) Ixarc5|nxdx,3) Ixs—ﬂdx’ﬂ) J'de.

Il) J~ 3x—-4
VX% —6x+13



AKP Ne6 «DHII: oughgpepenyuposanuen

In(x*y)
y-x

1. Haiitu 1 mocTpouTh 006JacTh ONpeeNeHust PYHKUUU Z =

y
1+x°
3. HaiiT npom3BOIHYIO CIOKHOM QyHKIHE Z =X’y —Y’X, Tae X=UCOSV; y=usinv.

2. Haiitu yactHble mpou3BoAHbIE PyHKIIMH Z = X-arctg

. 0z 0z . .
4. Haiitu npou3BoIHbIE 8_ U — HEIBHOH (pyHKIMH e’ —x? ysinxyz=0.
X y

5. Haiitu skcTpeMyM (QYHKIMH IBYX TIEPEMEHHBIX Z = 4(X - y) - y2 .

AKP Ne7 «Obviknosennble Oughghepenyuanvhvie ypasnenun

1. HaliTi o6muii uaTerpan wiu oduiee perienue quddepeHnaIbHOoro ypaBHEHHS IepBOro

nopsiaka (B mpumepe 0) pemuts 3anavy Komm):
a) 20xdx—3ydy = 3x*ydy—5xy’dx,

6){y'— yCOSX =Sin 2x.
y(0)=-1

2. Haiitu oOmiee pemienue quddepeHnaaIbHoro ypaBHEHHs:
a) y'"+2y"-3y'=(8x+6)e",
6) y'—4y' +4y=e"*(cosx+3sinx).
AKP No8«Cnyuaiinsie coobimusy

1. Tlo mumenu nmpousBoauTCs Tpu BeicTpena. PaccmaTtpuBatoTes coobiTust A, B, C — nonananue

IIpU [IEPBOM, BTOPOM U TPEThEM BhICTpenax. UTo 03Ha4aroT COOBITUS A+B+C,AB+C,y

. B ypue 12 mapoB. Cpenu stux mapoB 3 6enbix U 9 yepHbIX. KakoBa BeposITHOCTH TOTO, 4TO
HayJlauy BbIHYTBIN 1Iap OKakeTcs OenbiM?

3. B pammoctynuu Tpu mukpodoHa. s Kaxxaoro U3 mepBhIX ABYX MHUKPO(OHOB BEPOSITHOCTH
TOTO, YTO OH BKJIFOUYEH B JaHHBIA MoMeHT, paBHa 0,45, a mams tperbero — 0,9. Haiitu
BEPOSATHOCTH TOTO, UTO B JAHHBI MOMEHT BKJIFOUEHBI 2 MUKpO(dOHa.

4. B mpogaxke UMEIOTCs OeNble U KOPUYHEBBIC SHIa B COOTHOIICHHH 2:3, IPUYEM MMPOU3BOICTBO
60% 6enbix u 71% KOpUYHEBBIX SUI TaTUPYETCS THEM, TIPEAMISCTBYIONIAM JTHIO TIPOJAXKH, a
ocTaJbHBIC flla JATHPYIOTCS Oosnee paHHUMH uuciamu. [lokymaTtens 3aka3bIBaeT siflia,
JaTUpyeMble JHEM, MPEAIIECTBYIOMIMM JIHIO MPOJAXH, HE3aBUCHUMO OT MX IBera. Kakosa
BEPOSATHOCTH TOTO, UTO €My MPOAATYT PEIICTKY OCBIX SHIT?

. Tenedonnast cetp yupexaeHus oocimyxuBaer 200 aboHeHTOB. BeposTHOCTH TOro, 4TO B

TEYEHUE MUHYThI BHYTPH 3TOM CETU KTO-TO KOMY-TO IT03BOHUT, paBHa 0,7. KakoBa BeposTHOCTh
TOT0, 4TO B T€YEHHE MHHYTHI OyaeT 5 3BoHKOB? KakoBa BEpOATHOCTH TOTO, YTO B TEUEHUE

N

(62}



MUHYTHI OyjaeTr He Oojiee 5 3BOHKOB? HallTh HamBeposTHEHIIIEE YMCIO 3BOHKOB B TECUCHHUE
MUHYTHI.

Ilpumepnuie unousudyanvuvie oomawnue 3aoanusn (U/13):

H/3 Nel «/lunentnaa anzeopa)

1. Pemmth maTpuuHoe ypaBHeHHe X+3(A-B)=4C, rae

ot 2o 95 9)

-1 5 6 7 > 3 -1 4)(2
2. Bomonsuts meficteus | 3 4 2 1] 2 +15 2 3|3}/
0 7 8 2 3 1 -2 3)(4
1
1 2 3
3. Borumcnuts onpenenurens 2 0 4
5 6 7
1 1 2
4. Haiitu obpatHyto matpuiy A ecrm A=[2 -1 2|,
4 1 4

5. PemuTh CHCTEMBI JIMHEHHBIX aJlreOpandeckux ypaBHeHUH 1o popmyiam Kpamepa,
MaTpUYHBIM METOJIOM, MeTo/ioM ["aycca:

3X, +4X, +2X, =3 X, + X, — X, = 36
A) 2%, —X, =3X, =-3 B) X =X, +X; =13,
X, 95X, + X3 =2 2%, + X, + Xy =7

6. Pemmuts cucremy meronom ["aycca
X, + X, +3X; —2X, +3X; =1
2X, +2X, +4Xy =X, +3X; =2
3%, +3X, +5X; —2X, +3X; =1
2X, +2X, +8X; —=3X, +9X; =2

2X, +X, + X3 =0
7. PemnTh cucteMy OTHOPOJIHBIX YPABHEHUHN S5X, =X, =X, =0

X; —3X, =3X; =0

HJ[3 Ne2 «Ananumuueckan zeomempusy

1. B kaxoii Touke npsiMas, mpoxopsiias uepes Touku A(3,-2) u B(-1,2), mepecekaer ock Oy.
2. Haiitu paccrosinue Mexay npsmbiMu 4x-3y-7=0 u 4x-3y+3=0.

3. Hammcare kaHOHWYECKHE U TapaMETPUIECKHE YPaBHEHHS MTPSIMOiL, TPOXOISAICH Yepe3
touku M(2,1,-1) u K(3,3,-1).

[TpoBectu npsimyro uepes Touky A(2,0,-1) nmepneHIuKyIsIpHO miockocT 3x+4y-2+4=0.
[TpoBectu miockocTh uepes Touky A(2,0,-1) mapamnensHo miockoctd 3x+4y-z+4=0.
[TpoBecTu miockocth uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).

Jloka3aTp, 4TO NpsIMbIE B3aUMHO NEPIIEHIUKYIISPHBI:

No ok



y-2 z 3X+Yy-5z+1=0,
_ _Z
3 2x+3y-8z+3=0.

8. JlokaszaTb, 4TO MpsIMBIE MMapaJUICIbHbIL:
x+2_y—1_£PI X+y-2=0
3 -2 1 X—y-52-8=0"

9. Haiitu yron Mexay npsMou, mpoxoasiei yepe3 Touky A(-1,0,-5) u Touky B(1,2,0), u
TIOCKOCTBIO X-3y+Z+5=0.
10. OnpenenuTh TUN ¥ TOCTPOUTD JIMHUIO:

a) x> —-9y*+2x+18y+73=0;
6) 2x* +3y? —4x+6y—-7=0;
B) Y —4x—-2y-3=0.

HJ[3 N3 «Ilpeden. Henpepvienocmuy
1. Haiitu npenenbl GyHKITHIA:
o o2x34xP45 . x¥-3x-2 . Jx+1-2 . 1-cos4x
lim— ; lim — ; lim——; lim——;
x=o 3x° —x4+1 x=>-1 x° _x—2 x—>3 /X_z_l x—0 2X'th

- X i+7
lim x-(Vx* +1-X); Iim[zx lj ; lim(L-4x)3 nm—'”(?zx).
X—>+00 x—o| 2% +1 x—0 x>0 @ x_l

2. I/ICCJ'IGI[OBaTb Ha HCIIPCPBIBHOCTD, HalTH TOUKHU pa3pbiBa, CACIATb YCPTECK:
X+4, x<-1,

y=4%x: y=4x*+2, -1<x<1,
2X, x>1.

H/[3 Ned «Ilpouszeoonany

Haxoscoenue npouszeoonoi

1. Haiitu npousBoHbIe U JU(epeHnnaIsl MepBoro nopsjaka

1) :7cosx,
5x+1

2) y=(2+5x)*—3cos7x,
7 .
3) y=§—4x.arcsmx,

4) y=(cosx)".

2. Haiitu mpou3BoaHYIO0 (QYHKIMH, 33JaHHON HESIBHO

e’ —bxe* —2xy+11=0.



3.Haiitu mpousBoaHyI0 (PyHKIMH, 3aJaHHON MapaMeTPUICCKU
X =3cost -5,
y=4t* +5.

4. Haiitu npou3BOiHBIE TIEPBOTO MOPsAKA PYHKIUU y=X¢

Ilpouszeoonas evicuiux nopsaokos. llpunoxcenus npouszeoonoi

2 x=3t-t°,
d g/ GbyHKIMA: a)

1. Haiinure % u 0) y=5&.

o 2 o
2. a) Hanmure ypaBHeHue KacaTenbHol k mapabone ¥ =X~ —4X + 2 B Touke ¢ abcuuccoit

x, = 0. Ioctpoiite rpaduk 1 KacaTenbHYIO.

6) Hanmuimure ypaBHeHHe KacaTenbHOM K KpuBoii X° + y? —4X+2y—164=0 B ee Touke c

koopaunaramu (7; 11). IloctpoiiTe KpuBYIO U €€ KacaTeabHYIO.

3. Haiiniure Hanbospilee ¥ HAMMEHbIIee 3HAaYCHUs (DYHKIIUU Ha 3aIaHHOM OTpPE3Ke
f(x)=2x°—6x*-18x+7 xel-2;2].

4. Beraucianure MMpEaciibl, UCIIOJIB3Ys ITPABUTIO Jlonurans:

_2x® —8x* +13x-10_
a) lim—; 5
x>2  X® —2X°+3X—-6

0) IirT})x~In(eX —1).

X—>H

5. 3aBUCHUMOCTb ITyTH OT BPEMEHHU TMPU MPSIMOJIMHEWHOM JIBU)KEHUU TOYKH 33JIa€TCsl ypaBHEHUEM
1 3 2
S = gt +2t° -3, e S —nyth BM, a t — Bpems B ¢. BRIUHCITHTE €€ CKOPOCTh U YCKOPEHHE

B MOMEHT BpeMeHu t =4cC.

Ilpumenenue npou3ze00H0Il 0151 UCCIEO006AHUA PYHKUUTL

1. Tloctpoiite rpaduk (GyHKIMH C TIOMOINIBIO  MPOU3BOJAHOM  MEPBOTO  MOpPsKa
y=-—x>-3x?+9x +11.

2. HaiiguTe mpoMeKyTKHU BBITYKJIOCTH, BOTHYTOCTH U TOYKH Tepernda QyHKIUN  y = 2X — 3/x?
X3

(x+1)

x2 —3x+3 _
x—=1

3. Haiinure acCHMIITOTHI U TIOCTPONTE CXEMATHYHO rpaduk QyHKITUU y =

4. TlpoBeauTe MOJHOE MCCIEA0BaHUE QYHKIMH U OCTPOUTE TpaduK y —

5. IlpoBenute mosHOE Hccien0BaHNE PYHKIIMU U IOCTPOHTE Tpaduk
Inx

X

HJ[3 Ne5 «Heonpeodenennwtii unmezpan. OnpeoeneHHblii UHMEZPan u €20 NPUI0HCEHU)

1. HaliTu Heonpe1eNeHHbIE NHTErPalbl



1 xx 2 1
L[| —- 1 2. - d
sws +de I(sm ZJT_Q,J ”

3
3'I 3 4 y 4.dex
V21X sin[ZSX—l] S x
2x-1
5. [ x(3x?+1) d 6.| —————
IX(XJF) X -[x2+2x+10
\/—X « 4x +3
7. f 1-e*e*dx 8. .f de,
(x=2)
3 dx
9. Ixe dx, 10. Im
dx dx
11. , 12. —_—
I\/;+?{/§+24\/§ jcosxsinsx
13 J- dx

(X+D)VXx* +2x-1.

2. Beruuciauth OMPEACIICHHBIC NHTCTPAJIbL
2 1 4

L Jo¢+=dx 20 [Insinxdx
1 X 2

3. BerauciuTh miomnaas GUrypbl, OrpaHHYEHHON JTHHASAMH
1) 3x—y=4, y>=6x

2) r=cos2g, OS(OS%
x =2cost,

3){ . y=3(y=3).
y = 6sinf;

4. BelYMCIUTh AJIMHY OYTU KPUBOMW, 3aJJaHHON ypaBHEHUEM

1) y=Inx, J3<x<i15.

2) p=3¢"", i
3) x = e'(cost +sint), T/2<t<r
x =e'(cost —sint),

5. Beruncnuth 06beM Tenna, 00pa3oBaHHOTO BpalieHueM BOKpyr ocu Oy Gurypsl,

OrpaHHYeHHOM rpadgukamMu yHKIM X =3-Yy° , X=y* +1

HJ[3 No6 «@HII: wacmuovie npou3eo0Hbvle, IKCMPEMYM»

InfL—x* - y?
1. Haiitu oGnacTh onpeneneHuss GyHKIUN Z = (—y)
1=y



2. Haiit 3Ha4eHUST YaCTHBIX TIPOU3BOIHBIX (DYHKIIUN B 3aTaHHOM TOYKE:
1

A) z=x" (1) B) z=|n(\/;+\/§) ().

2
3. Haiitn Z—l:, ecma U= Xy+Ssin(x+y).
X

4. BeluucnuTh NpUOIMKEHHO \/ 5.%% +2,03 .
5. Haiitu skcTpeMyMsl GyHKIMH  Z = X° +2Y° —4X -6y + 2.

. Inx In
6. Haiitu mpou3BoaHyI0 QYyHKINH Z = —— — ny B HampasiyieHuu Bektopa (1;1).

Yy X
7. HaiiTi sKcTpeManbHOe 3HaueHne GyHkuun Z = 2X+ Y —y* —X* npu ycnopun X+ 2y =1,

8. Haiftu Haubombliee 3HadeHne QyHKIUU:

A) 72=Xx-2y+5 y>0 B)z:mQ2+yﬂ
X+y<1
X+2y<1
x>0
y>0.

HJ[3 Ne7 «Kpammubvie unmezpanot)

2
1. BBIYMCIUTH MOBTOPHBIA HHTErpal jdyj(ZX + y)dX.
-2 0

2
4 3

g+l

3

2. I3MeHNUTb NOPAIOK UHTETPUPOBAHMS B IBOMHOM HHTErpase: Id I f
1
y

2
N X
3. BeraucianTh JBOWHOM HHTErpall H —dxdy, rne D — o6nacth, orpaHnyeHHas TMHUSAMU
D

yzi,y:xx:4
X

4. BeIYHCIHTS IJI0INAAb (GUTYPBHI, OTPaHHUYSHHOW OKpYXHOCTsMH I'=1, I =2C0S¢ (BHe

OKPYHOCTH

r=1).

5. BeIuucnuTh miomaas GUrypsl, OrpaHMueHHON JTUHUAMU Y = % u X+y-7=0.



6. BeIumcauTh TPOIHHON HHTErpa m (x*+3y?)dxdydz; R:0<z<3x, x+y<1,y>0 mo ¢urype R,
R
OTpaHUYEHHON OBEPXHOCTSIMH.
7. Belunciuth 06bEM Tesa, OrpaHHYEHHOTO OBEPXHOCTAMU
z=8-x-y, x=0, y=x* y=4, z=0.

8. Haiitu craTnyeckne MOMEHTBI OTHOCHUTEIBHO KOOPAMHATHBIX OCEH IIACTHHKH,
o o 2 o
OrpaHUYEeHHON mapabonoil y = X (y > O), npsiMol  X=9, eciiy INIOTHOCTh paclpeaeaeHus

MacCChl B KaKJI0M TOUKE paBHA OPJAMHATE 3TOU TOUKH.

9. Hatinure Mmomentsl unepuun |, |, |1, ognoponnoi niuactunku (5 :1), OrpaHUYEHHOMN

OCAMH KOOpIHMHAT U mpsimoit Y = 2—0,5X.

HJ[3 No8 «Hucnoswvie paowvl, hyHKuuonaibHble paovl»
= 1

1. loka3aTh CXOAMMOCTb U HAUTH CyMMY psiaa 2—2 .
n-+n
n=

2.MccnenoBaTh Ha CXOJIUMOCTD PSbL:

n=1 n=1

sin n\/_ 2 1 ni(2n +1)! = (3n-2)"
) Z 0) Z\/ﬁsm( ] ) Z (3n)! 1) Zn(4n+1)

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

3. HccnegoBathb psAABI Ha a6COJ'IIOTHy}O H YCIIOBHYIO CXOJAUMOCTD:

N zsmn\/_ 6 i (-1)" z( D"(2n+1)

o “~nin(n+1) ~ ~  3n+2

4. Haiitu cymmy psana z ) ¢ TouHocTsio 710 0.001.

~4"(2n+1)
5. HaiiTi 0651acTh CXOAMMOCTH CTETIEHHOTO psija:
2n+l

Z( H"2"(x+1)" 6) §4 3)2” Z( 1)" (x+2)

n=1 3n+2 n=1 2n+ n

6. Paznoxute ¢yHkiuio B psija Teinopa o creneHsm X :
a) (3+e7)%,6)7/(12+x~-x)?, B)In(1l—x—20x?).

7. BerauciauTh UHTETpall ¢ TOYHOCTHIO 110 0.001:



Of LI 0jz'(25 2)q
a) ) |sIn(25x°)dx.
o4:|.-|-X4 0

8. Haiitn mpubmmkénno pemenue 3anaun Ko B Buje oTpeska psiga Telsmopa 1mo cTerneHs M
yH — X2 + y2
y(0)=0,y'(0)=1

X € YeTBIPbMsI HEHYJIEBBIMHU KO3 (DUIICHTaMU: {

9. Paznoxuts B psit Pypbe PYHKIHIO, IEPHOTUICCKYIO C IEPUOAOM 277 , 3aJJaHHYIO Ha OTPE3Ke

[ 16 i () X+m,—-7<Xx<0
—7T, OPMYJIOH = .
s pMy T, 0<x<~r&@

HJ[3 No9 «Obviknosennvle oughghepenyuanvrvie ypagHeHus»

1. Haitti oOmuii mHTErpan wiv odiee pemenue nuddepeHmaIbHOro ypaBHEHHS IIEPBOTO
nopsiaka (B mpumMepe 3)pemutsb 3aaaqdy Kormm):

2 Ey2
1) V4-x’y' +xy* +x=0, 2) y'=X +§xy oy ,
2X° —6Xy

' _ 2
3) {Xy Y= ldx—xy;ldy:o.

y() =1 S
2. Haiitu o6ee perrenue qudGepeHuaibHOr0 YPaBHEHUS:
1) y"xInx=y",2) @+x*)y"+2xy =12x>.

y" =2sin’ ycosy
3. Haiitu pemenue 3anaun Kommu: T, .
yh==.y@=1
4. Haiitu oOmiee pemenue nud@epeHnanbHOro ypaBHeHus (B IpuMepe 1) peluTh 3a1ady
Komm):
1) y'-2y'+y=xe* 9 y'+4y'+5y= x?
3) ¥ —4y"+5y' =6x*+2x-5, 4) y"+2y" -3y’ =(8x+6)e*,
5) y"—4y'+4y=e”*(cosx+3sinx),6) y" —64y’ =128cos8x —64e®,
) y"+y=1/sinx
y(z/12) =1,y (xl12)=x12
5. Pemute cucremy /1Y mepBoro nopsjka AByMs Crioco0aMu - MoJICTAHOBKU U METOJIOM Diiepa
y'=2x-5y+e'
X'=y-—6x+e™®

"

H/[3 Nel0 «Teopua éepoamnocmeit»

1. TIpou3BoauTCs 5 BBICTPENOB IO pe3epByapy ¢ TOPIOUUM, IPHUEM pe3epByap MOCiIe NEPBOTo
[IONaJaHMs B HETO BOCIIJIAMEHSETCS, a II0CI€ BTOPOIO MOIAJaHUsl B HETO — B3PBIBACTCS.
BeposTHOCTE IONaianus B pe3epByap NpH KaxaoM BeicTpene pasHa 0,3. Haiitu
BEPOSITHOCTH TOTO, UTO pe3epByap OyAeT MOJ0XKIKEH, HO HE B3OPBETCH.

2. B cewmbe Tpoe gerteii: 2 ManbumKa U 1eBoYKa. [leTu urparoT Ha KyxHe. BeposaTHOCTh TOTO,
YTO MAJIbYUKH pa300bIOT MOCyAy cooTBeTCTBEeHHO paBHa 0,7 u 0,8, a ;s neBouku — 0,4.
Haiitu BeposiTHOCTB TOT0, UTO MocyAa OyeT pa3ouTa.



Cama nonajaeT B MUIIIEHb MPU OJHOM BBICTpENIE ¢ BeposATHOCTHIO 0,8, Mamma — ¢
BeposTHOCTHIO 0,7, a [Tama — ¢ BepostHocThIO 0,75. Cama BeicTpenun 2 pa3a, Maima — 3
pa3a, [1ama — 1 pa3, mocsne yero B MUIlieHH OBLJIO OOHAPYKEHO 0IHO oTBepcTre. KakoBa
BEPOATHOCTH TOT'0, UTO B MULIEHB Nonana Mama?

Pa3peiB cBSI3M MPOUCXOAUT B OJHOM U3 3BeHbEB TenedoHHOro kabens. MoOHTED
MOCIICIOBATEIFHO IPOBEPSET 3BEHBbs, OOHApyXkuBass MecTo pa3pbiBa. COCTaBUTH psif
pacnpeniesieHuss 4ucia OOCIEeIOBaHHBIX 3BEHBEB, €CIM BEPOSTHOCTh pa3pbiBa s
KQKJOT0 3B€HA IIOCTOSIHHA U paBHA P.

3ajman pAn  pacupeieNieHUs] JUCKPETHOW CIy4YalHOW BEJIMYMHBI X.

X |1 2 3 4 S) 6

p |003|015|0,20 |0,35 | 0,15 |?

[Toctpoutrs MHOTOYroibHUK pacnpeneneHus. Onpenenutb (QyHKIHIO
pacrpeneneHuss U TOCTpouTh €€ Tpaduk. BBIYHCIUT, MaTeMaTUYECKOE OXHUAaHUE

D[X]

m o
X, JHCIEPCHIO Cpe/lHee KBaJpaTUYeCKOe OTKIOHGHHE X U

—o. <X <
BEPOSITHOCTh P(m,—o, <X <m, +0,).

3amana QyHKOUS pachpeneieHusl CIydyallHOW BEeTUYMHBI X
0, X <3,

F(x) = %(—x?’ +12x% —45x+54), 3<x<5,

1 X > 5,

Haiitu nmotHocTh pacnpenenenus. Iloctpouts rpaduku pyHKIMU U

IIJIOTHOCTHU PACHPCACIICHUA. Berancants MaTeMaTHYECKOE OXXKHIaHUCE,

P(X € (0, 4)).

TUCTIEPCUIO U

BEPOATHOCTDH

B Tabnuue npuBeaéH 3akoH paclpeneNeHus BEpOSITHOCTEH CHCTEMBI CIydyailHbIX
BennunH (X, V)

X

-2 -1 0 1 2

0,01

0,03

0,04

0,14

0,08

0,07

0,06

0,04

0,10

0,05

0,05

0,03

0,16

0,06

Haiitu: koo dunuent «ax»;

2
O

X

m,, m
MaTEMaTHYECKUE  OXKHUIAHUA Y, IHCIIepCUH

2

o r
Y; koapuUIHMEeHT koppemsuun V.

H/3 Nell «Ilepeuunasa obpadomka pe3yaiomamos IKCnepumMeHma)

Jan cratuctuueckuii psja (MCXOAHbIE 3HAUESHUS BEJTMYHH)




384 | 18,7 | 40,7 | 24 | 303 | 18 | 273 | 251 | 22 21

40,2 | 11,7 | 50,8 9 284 | 157 | 38 | 206 | 32 | 28,6

241 1209 | 38,2 | 228 | 476 | 11,3 | 52,8 | 15,2 | 19,5 | 19,7

3251224 | 36 |198 303 | 213 | 48 | 245 | 46 | 20,3

25 | 295|357 | 153|305 (278 | 26 | 28,7 | 278 | 155

38,1 | 19,6 | 343 | 20,7 | 48,7 | 115 | 325 | 28 | 352 | 30,7

168 | 32,2 | 438 | 13 | 168 | 183 | 57,1 | 29 | 416 | 18,2

288 | 29,7 | 355 | 24 | 239 | 20,2 | 40 | 23,8 | 42,5 | 153

47,1 | 14,7 | 459 | 24 | 543 | 142 | 50,7 | 159 | 329 | 22,5

50,1 | 159 | 293 | 219 | 60,8 | 27,2 | 58,6 | 9,3 | 35,6 | 22,7

302 | 25 | 54,2 | 142|214 198 | 401 | 17,4 | 47 | 173

36,9 232|598 | 61 | 384 | 23 | 344|234 | 314|302

36,6 | 79 | 322|223 | 46,8 | 205 | 53,7 | 12,4 | 28,2 | 30

38 | 154 | 52 | 6,1 | 23,8 | 183 | 42,1 | 285 | 33,7 | 198

55 11 | 312 (242|379 | 326 | 43 | 202 | 276 | 185

16,2 | 252 | 51,2 | 142 | 30,6 | 21,5 | 235 | 14,6 | 36,8 | 10,7

49,7 | 159 | 32,2 | 204 | 37 | 245|329 | 258 | 455 | 148

49,7 1 19,5 | 309 | 20,7 | 57,6 | 20,3 | 54 | 14,4 | 18,6 | 153

423 | 19,7 | 415 | 10,8 | 419 | 146 | 423 | 235 | 258 | 27,4

357 1119|412 | 98 | 341 | 263|588 | 92 | 39,2 | 175

Haiitu BeIpaskeHHE TBYMEPHOTO AIMITUPUIECKOTO pacnpeneneHus (X, ¥Y), saMIupuieckie
pacrpeziefieHus: COCTaBIAoMMX X U Y, IOCTPOUTH rpadpuueckoe 0ToOpakeHue pacipeeeHH.

I[J'I}I 9TOr0 - COCTABUTH KOPPCIALUOHHOC I10JIC, KOPPLCIIINNOHHY IO Ta6J'II/II_[y a0COJIFOTHBIX qacCToT,
BAapHUallMOHHEBIC PAIBI, Ta6m/1uy «CraTtucTudeckas COBOKYITHOCTH U3MEPHUMOTI'0 IIPpHU3HAKA).

HJ[3 Nel2 «Hucnosvle xapakmepucmuku 2eHepaIbHbIX RAPAMEmpos)

ITo nanubiM, nonydeHHbIM B /I3 Nel 1, oneHnTe reHepaibHble TapaMeTphl: HAUIUTE CPEIHEE,
JUCTIepCcusi, CpeHee KBaApaTUYHOE OTKJIIOHEHHE, aCHMMETPHS, dKCIlecc, MOJla, Me/IMaHa,



Kod(duIMeHT Bapuanuu 1 npru3HakoB X U Y. OLEHUTE CTeNeHb OTKIOHEHHS 3MIIPUYECKOT0
pacrpezeneHust ’TOro U3MEepUMOro MpU3HaKa OT HOPMaJIbHOTO paclpeiesiCHusl.

M sToro 3anonHuTe Tabnuiy «Pacder BBIOOPOUHBIX OI[EHOK MPU3HAKOBY» U IIPOBEINUTE
pacueThl UCIPABIIEHHBIX OLICHOK M'eHepalbHbIX MapameTpoB. Crenaiite BbIBOA 0 KO3 PUIeHTe
BapHUallUH.

H/[3 Nel3 «IIpoBepKa CTATHCTHYECKUX TMIIOTE3»

ITo nanubiM, noaydeHHbIM B /I3 Nell u 12, mpoBecTr CTaTUCTUYECKYIO TPOBEPKY
CTaTHUCTUYECKOM TUIOTE3bl O HOPMAIBHOM PACIIPEICTICHUHN U3MEPAEMOT0 MPU3HAKA 110
CIIETYIOIIMM KPUTEPUSIM: a) CpeHEMY KBaIpaTHUHOMY OTKJIOHEHUIO, 0) pa3mMaxy
BapbUPOBaHUSs, B) MOKA3aTEJsIM HCIPABICHHBIX ACUMMETPHH U JKcliecca, I') kpureputo [lupcona
%2 (ypoBEHb 3HAUMMOCTH MPHHATH paBHbIM 0.05). B ciTyuae NPUHATHS THIIOTE3BI O
HOPMAJIBbHOCTH pacIpe/ieleHHs] HAUTU JOBEPUTEIbHBIE MHTEPBAIBI ISl MATEMAaTHYECKOTO
OKUJAHUS U CPETHET0 KBaIPAaTHUHOTO OTKIOHEHUS P YpoBHE HaaExHoCcTH 0.95.

HJ[3 Nel4 «Bvisaicnenue KoppeaayuoHHOU 3a6UCUMOCHU USMEPUMBIX RPUIHAKOB)

[To nanHbIM 3aaun, uccnenyemort B MJI3 NeNe 11-13,  Haiitu u 3anucath B
KOPPEJSIIMOHHY0 Ta0IMIly YCIOBHbIE cpeaHue. Ha koppesaiinoHHOM 110Jie OCTPOUTh JIMHUU
perpeccuu. HaiiTu ncnpaBieHHBIH KOPPETSIHOHHBIA MOMEHT U KO3 (OUIIMEHT KOPPEIISIIHH.
[TpoBepuTh runore3y o He3aBUCUMOCTH npu3HaKkoB X U Y (YpOBEHb 3HAUUMOCTH NPHUHSTH
paBHbIM 0.05). Paccunrtath ko3¢ duiinents! uHeHou perpeccun (X Ha Y wm Y Ha
X).ITpoBepuTh 3HAaUUMOCTh YpaBHEHUs perpeccuu. Hailti noBepuTenbHble HHTEPBAIb 1S
K03(PUIIMEHTOB KOPPEIILHMM U IMHEHHOM perpeccunt (mpu ypoBHe Haa&xHocTu 0.95).



Hpuiioxkenne 2

OuneHo4HBbIE CpeCTBa 1S POBeJIeHUs IPOMEKYTOYHOH aTTeCcTalun

a) Ilnannpyembie pe3yibTaThl 00y4eHHUs] H OLIEHOYHBIE CPEACTBA 1JIsl IPOBeAeHH

MPOMEKYTOYHOM aTTEeCTAIMU:

CTpyKTypHBII
AJIEMEHT
KOMIIETEHIINH

[Lnanupyembie
pe3yJIbTaThI
o0yueHus

O1eHOYHEIE cpe€acTBa

HECATCJIbHOCTH

OIIK-1 - cnocodHOCTH NMPUMEHATDb €CTCCTBCHHOHAYYHbBIC U oﬁmemmcenepﬂble 3HAHUHA,
METOAbI MATEMATHYECCKOI'0O aHA/IU3Aa U MOAC/IMPOBAHUA B HpO(l)GCCI/IOHaJILHOﬁ

OIIK-1.1: Pemaer
CTaHJapTHBIE
npodeCCHOHATBHBI
€ 3aJ1a4u C
MPUMEHEHUEM
0OIIENHKEHEPHBIX
3HAaHUH

- OCHOBHBIC ITOHATHS
M METOJIBI
JIMHEIHOM,
BEKTOPHOU ajareOpsl
M aHAJIUTHYECKOM
T€OMETPUH;

- OCHOBHBIE TOJIOXKE-
HUS TEOpUH Ipejie-
JIOB U HETIPEPHIBHBIX
¢byHKumi, rpaduxu
OCHOBHBIX
3JIEMEHTapHBIX
GbyHKIMA 11X
CBOMCTBA;

- OCHOBHBIE Te€Ope-
MbI Tuddepenu-
aJILHOTO U MHTe-
IpaJIbHOTO UCYHCIIE-
HUS QYHKUIUH OHOM
Y HECKOJIbKHX Tiepe-
MEHHBIX, METO/IbI
g depeHnaIbHOT
0 UCUHUCIICHUS
MCCIIETOBAHHS
(GyHKIMHA, OCHOBBI
YHCIICHHBIX METO/I0B
BBIUUCIICHUS
OTIpeJIeIEHHBIX
UHTETPajoB,

- OCHOBHBIE THIIBI
OOBIKHOBEHHBIX
nuddepeHIaATbHBIX

TeopeTnueckue BONPOCHI /15 IK3aMeHa B 1
cemecrTpe

1. Matpuupbl. Bunel matpun. [eiictBus Hax
MaTpULAMHU.

2. Onpenenutensb. Onpenesnenne, CBOUCTBA
OTIPENIeITUTEIS.

3. HeBoipoxxaennast matpuiia. O0paTHas MaTpHIia.
Panr maTpuisl.

4. CucteMbl IMHENHBIX YypaBHEHU. OCHOBHBIE
noustust. CopmectHocTh CJIAY.

5. PelieHne cucreM JTUHEHHBIX YPaBHEHUN.
Matpu4HbIii METOA.

6. Perienne cuctem JIMHENHBIX YPaBHEHU.
®opmynsl Kpamepa.

7. PellleHHEe CUCTEM JIMHENHBIX YPaBHEHUN
MerozoM ["aycca.

8. Cucrembl TMHEWHBIX OTHOPOJAHBIX YPABHEHUM.

9. Bekropsl. JInHeiHBIE ONEpaiMy HAL
BEKTOPaMH.

10. ITpoeknus BekTOpa Ha 0cb. MOyJIb BEKTOpA.
Harmpasnsiromme KOCUHYCHI.

11.CxanspHoe pon3BeIeHNE BEKTOPOB, €r0
cBoricTBa. [IpuinokeHus cKansipHOro
IIPOU3BEACHUS B T€OMETPUH, (PU3HKE.




CtpyKTypHBIiI
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsie
pe3yibTaThl
0o0y4eHus

OneHouHble CpeacTBa

YpaBHEHUU U
METO/BI UX
peuieHus;

- OCHOBHBIC
IIOJIOKCHU TCOPHUU

PAIIOB;

- OCHOBHBIE TIOHATUS
TEOPUH
BEPOSITHOCTEN U
MaTeMaTU4eCKOU
CTaTUCTUKH

12.BekTopHOE IPOU3BEICHUE BEKTOPOB, EI0
cBoiicTBa. [IpunoxeHns BEKTOPHOTO
MIPOU3BEICHUS.

13. CMelianHO€ MPOU3BEICHUE BEKTOPOB, €T0
cBoiicTBa. [IpunoxkeHust cCMenaHHOro
MPOU3BEICHUS.

14.YpaBHeHus nIpsIMOM Ha IJIOCKOCTH.
15.YpaBHEHHUS IIOCKOCTH B IPOCTPAHCTBE.
16.YpaBHEHUs IPSAMOI B IPOCTPAHCTBE.

17.B3arMHOE pacroyioKeHue MPsIMbIX U
IJIOCKOCTEM. YTOa Mex 1y HUMH. PaccTtosiHue ot
TOYKH J0 NPSMOM, TUIOCKOCTH. Touka
HepeceyeHus! MPSIMOI U MII0CKOCTH.

18. KpuBbie BTOpOT0o mOpsiiKa: OKPYKHOCTb,
aJuMIic, runepOona, mapadosna, ux
reOMETPHUECKUE CBOICTBA U YPAaBHEHUS

19. ®ynkius. CrnocoOsl 3aganus. O6macTh
onpezeneHusi. OCHOBHbIE 3JIeMEHTapHbIE
(byHKINHU, UX CBOMCTBA, Tpa(UKH.

20.ITpenen pynkuuu B Touke. [Ipenen pynkuuu B
6eckoHeyHocTH. OTHOCTOPOHHHUE TPEEIbI.

21. beckOHEYHO MaJjible U OECKOHEUHO OOJIbIINe
GyHKIUH, CBSI3b MEX1y HUMU. CBOMCTBa
0ECKOHEYHO MaJIbIX (PYHKLHUH.

22. Teopemsl 0 npenenax. Packpsitue
HEOIPEACIEHHOCTEN.

23.3amMevaTebHbIE MpEaebl.

24. CpaBHeHHUE OECKOHEYHO MaJbIX (DYHKIIHH.
OKBUBaJIEHTHbIE OECKOHEYHO MaJible (PyHKIIMH
¥ OCHOBHBIE TeOpeMbl 0 HUX. [IpuMeHeHue K
BBIUHCIICHUIO TIPE/IENIOB.

25. HeripepbpIBHOCTD (DyHKIIMU B TOUKe. TOUKH
pa3pbIBa U UX KiaccuuKaius.

26. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX
¢bynkusax. ColicTBa GyHKIUN HEPEPHIBHBIX
Ha OTPE3KE.

27.I1ponsBoHas PYHKIMH, €€ T€OMETPUUECKUI U
¢bu3nvecKuit CMbICII.

28. YpaBHEHHsI KacaTeIbHON U HOPMAJIHU K KPUBOM.
JuddepenunrpyeMocts GyHKIUU B TOUKE.

29. IIpou3BoiHAsE CyMMBI, pa3HOCTH,
MPOU3BEACHNUS, YACTHOTO (DYHKITHIA.
ITpon3BoHas CI0KHON M 00OpaTHOM (PYHKITHH.




CtpyKTypHBIiI
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsie
pe3yibTaThl
0o0y4eHus

OneHouHble CpeacTBa

30. IuddepeHnnpoBaHme HESIBHBIX U
napaMeTpUUecKy 3aJaHHbIX QYHKITUI.

31. Jlorapudmuyeckoe nudhepeHnupoBaHme.

32. HpOI/ISBO,Z[HBIe BBICIIUX ITOPSIKOB.

33. Auddepennman ¢pynkmun. ['eomerpuueckuit
cmbica nuddepenmana. OCHOBHbBIE TEOPEMBI
o muddepennmanax.

34. Ilpumenenne nuddepeHimana K
MPUOIMKEHHBIM BBIYUCIICHUSIM.

35. OcHOBHBIE TeOpeMbI AP HEepPeHIINATHEHOTO
ncuncienus: Pomns, Jlarpanka u Komm.

36. [IpaBuiio Jlonurans.

37. YcoBUsSs MOHOTOHHOCTH (DYHKITHIH.
OkctpemyMmbl QyHkImii. Heodoxomumoe u
JIOCTaTOYHOE YCJIOBUS IKCTPEeMyMa (PyHKITUH.

38. HaubonbIiee u HaMeHblIIee 3HAYCHUS
(GYHKIIMM Ha OTpE3Ke.

39. Beimyknocts rpaduka pyHkuuu. Touku
neperu6a. HeoOxoaumoe u njocraTouyHoe
YCIIOBUS TOUYEK Meperuda.

40. AcuMniToThl rpaduka GyHKIUH.

Teoperuueckue Bonpocsl 1Jis 3a4eTa ¢

OLleHKOIi BO 2 ceMecTpe

1. IlepBoobOpa3zHas. Heonpenenenusrit
uHTErpan MW ero csoiictBa. TaOnuma
OCHOBHBIX UHTETPAJIOB.

2. OCHOBHBIE  METOAbl  MHTETPUPOBAHMS:
3aMEHa IEPEMEHHOM U NHTETPUPOBAHUE 110
YaCTSM.

3. Hnrterpuposanue paloHaIbHBIX
byHKIUi.

4. HHTerpupoBaHHME  TPUTOHOMETPHUYECKHX
byHKIUi.

5. HnTterpuposanue UppalMOHATIBHBIX
byHKIui.

6. OmnpeneneHHbpld HMHTETpall Kak Ipeaesn
WHTETPAIBHON CyMMBI, €r0 CBOMCTBA.

7. ®opmyna  Heiorona —  JleitOnuma.
OCHOBHBIE ~ CBOWICTBAa  ONPEIEICHHOTO
MHTETpaa.

8. BpluncieHue omnpeaeneHHOro HWHTErpasa
(3amMeHa NepeMEeHHOM, UHTErPUPOBAHUE TI0
yacTsiM). VHTerpupoBaHue YeTHBIX U
HEUETHBIX (YHKIMH B CHMMETPHUYHBIX

npesenax.
9. HecoOcTBeHHBIE HHTETPAIBI.
10. 'eomeTpuueckue " buznveckue

MPUIIOKCHUS ONIPCACIICHHOIO MHTCTpaJia.




CtpyKTypHBIiI
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsie
pe3yibTaThl
0o0y4eHus

OneHouHble CpeacTBa

11.

12.

13.
14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.
26.

217.

28.
29.

30.

31.

32.

33.

Ob6nacte ompeneneanst DOHIL.  Tlpenen,
HernpepblBHOCTh.  CBolicTBa  (PyHKIIUH,
HEIPEPBIBHBIX B OTPAHUYEHHON 3aMKHYTON
obnacTu.

YacTHble NPOM3BOAHBIE IEPBOIO MOPSIKA,
UX T€OMETPUYECKOE UCTOJIKOBAHHUE.
YacTHble NPOM3BOAHBIE BBICIINX OPSAIKOB.
HuddepennupyeMocTsb u MTOJTHBIN
muddepeHman GyHKIUN.

[Ipumenenue moaHoro auddepeHnmana Kk
PUOIMKEHHBIM BBIUHCIICHUSIM.
JuddepeHnmaibl BEICIIUX MTOPSIKOB.
[TpousBoHas cnoxxHou GyHKIuu. [TomHas
MIPOU3BOIHAS.

HNHBapnaHTHOCTh bopmbI MIOJIHOTO
nuddepenmuana.

JuddepeHnmrpoBanue HeIBHON (PyHKITHH.
KacarenbHass mJI0CKOCTH M HOpMallb K
MIOBEPXHOCTH.

OKkcTpeMyM (YHKIUH ABYX MEPEMEHHBIX.
HeoOxoqumoe u J0CTaTOYHOE YCIOBHE
JKCTpEMyMa.

YcnoBHBII DKCTPEMYM. Meron
MHOXkUTENEH Jlarpanxka.

HauOonbimiee u HauMeHbIllee 3HAYCHUS
(GYHKIMHU B 3aMKHYTOH 00JIaCTH.

JIBOMHOM MHTErpai: OCHOBHBIE MOHATHUS U
OIPEEIICHUS.

I'eomeTpryeckuii ¥ (QU3UYECKUI CMBICI
JIBOITHOT'O MHTETpaIa.

OcCHOBHBIE CBOMCTBA IBOMHOTO HHTETpAJIA.
Bbeluncnenue  BOMHOrO HMHTErpaja B
JIEKapTOBBIX KOOpAMHATAX.

Bberluncnenne  BOMHOrO HMHTErpaja B
MOJIIPHBIX KOOPAWHATAX.

[IpunoxeHust ABOMHOTO MHTETpAa.
TpoitHOM WHTErpana: OCHOBHBIE TOHSTHS,
CBOMCTBA.

Beluucnenue TpOWHOrO HHTErpajia B
JIEKapTOBBIX KOOpAUHATAaX.

3amMeHa  NEpPEeMEHHbIX B  TPOMHOM
HHTErpae. Brruncienue TPOMHOIO
UHTETpalla B IWIMHAPUYECKUX U
cheprudeckux KoopIuHaTax.
['eomeTpuueckuii U (GU3NYECKUN CMBICIH,
IIPWJIO’KEHUSI TPOMHOTO UHTErpaia
Uucnoseie psagapl. CXOAMMOCTh U CyMMa
psina. CBOMCTBA PSIIOB.




CtpyKTypHBIiI
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsie
pe3yibTaThl
0o0y4eHus

OneHouHble CpeacTBa

34.

35.

36.

37.

38.

39.

40.

41.

42,

Pan reoOMEeTPUYECKOMN MPOTPECCUM.
HeoOxomumplii  MpU3HAK  CXOJUMOCTHU
YUCIJIOBOIO psifa. 'apMOHUYECKUN psl.
JocratouHple  NpU3HAKU  CXOJAUMOCTHU
3HAKOMOJIOKUTENbHBIX psAnoB. [lpuszHaku
cpaBuenus. [Ipusnak [Jamambepa.
Hocratounble  NpU3HAKA  CXOJUMOCTHU
3HAKOIOJIOKUTEIIbHBIX PAIOB.
PannkansHbIi MPU3HAK Kommn.
Nuterpanbusiii npusHak Kou.
3HaKouepeIyIoIHecs U 3HAKOIIEPEMEHHBIE
psanel. [Ipusnak JleliOnuma. AGcomoTHas U
YCIJIOBHAsl CXOAUMOCTb psJa.
QOyHKIMOHAIbHBIE PAIBL. ObnacTb
cxogumoctu. CrenenHele psansl. Teopema
AGens. Pammyc cxomumoctu. CBoiicTBa
CTEIEHHBIX PSJIOB.

Psnpr Teitnopa u Maknopena. Paznoxkenue
(YHKIMIA B CTETICHHBIC PSIBI.
[IpuMeHeHHe  CTENEHHBIX  pAIOB B
MPUOJIMKEHHBIX BBIYUCIICHUSX.
Tpuronomerpuueckue psasl. OnpeneneHue
KOA((UIUEHTOB  TPUTOHOMETPHUYECKOTO
psaa. YcioBue pas3noKuMocTd GyHKIUHN B
psan Dypee.

Psanpr dyppe nns 4ETHBIX U HEYETHBIX
¢yukuuii. Paaslt @ypee ans  QyHKuMH
MPOU3BOJIBLHOIO mepuoaa. Paznmoxenue B
psaa @ypbe HENepUOANUECKUX (PYHKIIHM.

Teopernueckue BOnpocsl Ajs IK3aMeHa B 3
cemecTpe

Juddepenunanbuble YpaBHEHUS:
OCHOBHBIE TIOHATHS. 3aJa4M, MPUBOISIIINE
K T QepeHInanbHbIM YPaBHEHUSIM.

Teopema CyIIECTBOBAHUSA u
€IMHCTBEHHOCTH peleHus
nudepeHIMaIbHOTO YpaBHEHHUS.
YpaBHeHUs c pa3IenAOMUMHUCS
NIEPEMEHHBIMH.

OpnHoponHbIe muddepeHraabHbIe
ypaBHEHHUs | mopsaka.

JInnelinble YpaBHEHUS. YpaBHeHUs
bepnymn.

VYpaBHeHue B MOMHBIX AU depeHImanax.
JuddepeHnmanbaple ypaBHEHHS BBICHIIMX
HOPSITKOB: OCHOBHBIE TIOHSITHSI.




CtpyKTypHBIiI
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsie
pe3yibTaThl
0o0y4eHus

OneHouHble CpeacTBa

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

YpaBHEHHUs, [IONYCKAIOLIUE ITOHUKEHHUE
IopsaKa.

Jluneiinbie mudhepeHIraIbHbIC
ypaBHEHHsI BBICIINX TMOPSIKOB. JIMHEHbIC
OJIHOPOJIHBIE muddepeHInanbHbIC

ypaBHEHUs 2, N-TO MOPSIIKOB.
WuterpupoBanue JIOJY ¢ nocrosHHBIMU
koa(purmenTamu.

Jluneiinbie Heonnopoaueie Y. Ctpykrypa
obmero pemenus JIHY.

Meton BapHaluu IIPOU3BOJIbHBIX
MTOCTOSIHHBIX.

WNurerpuposanue JIHY ¢ mocrosHHbBIMU
kod(duimeHTaMu W TPaBOM  YaCThIO
CHEIUAIIbHOTO BUA.

Cucremsl tuddepeHanbHbIX YPaBHEHUH.
Teopema CyIIECTBOBAHUSA u
€AMHCTBEHHOCTH pelIeHHUs. Meron
UCKJIIOYEHUS JUIsl PEIIEHUsT HOPMaJIbHbIX
cucteM nuddepeHIuanbHbIX ypaBHEHUH.
DNeMEHTbI KOMOMHATOPHKHU:
[IEPECTaHOBKHU, Pa3MEILEHHUS, COUECTAHMUS.
OCHOBHBIE MTOHATHS TEOPUN BEPOSTHOCTEH:
UCIIBITAHUE, coObITHE, BEPOSATHOCTD
COOBITHA.

JeiictBuss Hag coObITHsAMH.  AnreOpa
COOBITHH.

Teopembl  CIOXKEHUS M YMHOXXEHHUS
BEPOSITHOCTEM.

®opMyna noaHo BeposaTHOCTH. Popmyna
beiieca.

ITocnenoBareabHOCTH HE3aBHCHMBIX
ucneitanui. @opmyna beprysum.
Crny4aiiHble BETUYUHBL, UX BUBIL.

Pan pacrpeeneHus. DyHKIUA
pacripenenenusi, ee cBoicTBa. IImoTHOCTH
pacrpeieNieHus, CBOMCTBaA.

UucnoBble XapaKTEPUCTHKU CIy4YalHBIX
BEJIMYMH: MaTeMaTH4ecKoe OKUJaHHe,
JUCIepCusi, CpelHee  KBaJpaTU4YECKOe
OTKJIOHEHHE.

HopManbHblli  3aKOH  pacnpezesieHus
CITy4ailHON BEJIMYUHBI.

Cucrempl ciaydyallHbIX BEJIMYMH. 3aKOH

pacupeneneHus. Uucnoseie
XapaKTEPUCTUKA  CUCTEMbI  CIy4alHBIX
BCJIUYMH. 3aBHCHUMOCTh CITy4aitHBIX
BEJIWYMH.

[IpenmMer MaremMaTHYECKON CTATHCTUKH.
['eHepasibHass COBOKYIMMHOCTh M BBIOOpKA.




CtpyKTypHBIi [Lmanupyemsie
JJIEMEHT pE3yJIbTaThI OneHouHble CpeacTBa
KOMIIETEHIINH o0yueHHS
BapuanuvoHHbii pan. ITonuros.
['ucrorpamma. Owmmnupuueckas (QyHKUIUS
pacnpeeseHusl.
27. CTaTUCTUYECKUE  OLIEHKUM  IapaMeTpoB
pacnpeneneHus TE€HEpPAIIbHOU
COBOKYIIHOCTH.
28. Crarucrtuueckas IIpoBepKa TUIIOTE3.
Kpurepuii cornacus. Kpurepuii [Tupcona.
29. KoppensuMoHHbIN aHAIN3. DMIUPUUECKUI
KO3(DPUITUEHT KOPPEISALINUHN.
30. Haxoxnenue ypaBHEHUS JIMHENHOU
perpeccuu METOA0M HaWMEHbIINUX
KBaJIpaToB.
OIIK-1.2: - pemark 3aJa4u 1o
Ilpumepnvie npaxmuyeckue 3a0anus 011
[Ipumensier HA3y4aeMbIM
IK3AMeHa u 3auema:
METO/IbI TEOPETUUECKU
MOJCIIMPOBAaHUA U | pa3/ieiaMm; 1. Pemuth MaTpuuHOe ypaBHeHue X+3(A-B)=4C,
MaTeMaTu4ecKoro e
- 00cyx1aTh
aHanu3a Juist c
CIIO0COObI
peuieHus 3aaad B A 1 3 B 3 8 o 8 6
3¢ pexTuBHOrO = = =
poeCCUOHAIBHO b -2 -4 -7 5 -3 9
. CLICHUS ' ’
i AesITeTbHOCTH p
Qg depeHIaIbHbIX

YPaBHEHUU U UX
CHCTEM; OIPEIEIISATh
3¢ PeKTUBHOCTH
peleHws 3a/1a4H,
MOJTyYEHHOTO C
MIOMOILBIO
YHCIIEHHBIX
METO/IOB;
pacro3HaBaTh
s¢dexkTuBHbBIE
pe3yIbTaThl
00paboTku
IKCTIEPUMEHTATbHBI
X JJAHHBIX OT
Hed(PPEKTHUBHBIX;

- BIQJIETh
MPaKTHYECKUMU
HaBBIKaMH
HCIIOIL30BaHUSA
MaTeMaTUYCCKHUX
HOHATUH U METOIOB
(M3y4aeMbIx
paszienoB

2. PemuTh CUCTEMBI TMHEWHBIX alTreOpandecKux
ypaBHeHu# 1o popmynam Kpamepa, MaTpuuHbIM
METOJI0M, MeToJoM ["aycca:

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

3. JlaHBI KOOPIMHATHI BEPIINH TTHPAMHUIBI

AAAA, .
A(L36), A (22), A(-L01), A (-46-3)

Haiitu:

1) nnmuny pedpa Ak, )

2) yron Mexay pedpamu Ak y Al

3) yron Mexay pedpom 4% u rpansio AR

4) nnomaae rpaHu ARA :

5) 06beM mupaMuIbI.




CtpyKTypHBIiI
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsie
pe3yibTaThl
0o0y4eHus

OneHouHble CpeacTBa

MaTeMaTHKH) NIpU
pelIeHun
MIPUKJIAIHBIX 33]1a4;
- HaBBIKAMU
00001ICHUS
pe3yJIbTaToOB
pelieHus,
pe3yJIbTaTOB
o0paboTku
CTATUCTHYECKOTO
IKCIIEPUMECHTA;

- cnocobamu

OLICHUBaHUS
3HAYMMOCTHU U
MPaKTUYECKON
MPUTOTHOCTH
MOJTY4YEHHBIX
pe3yabTaTOB;

- HaBBIKaMU
MTOCTPOCHUS U
peleHus
MaTEMAaTHUYCCKUX
MozeaeH

4. B TpeyronbHuke ¢ Bepmnamu A(2,1), B(5,3),
C(-6,5) HaiiT JUIMHY BBICOTHI M3 BEPIIUHBI A.

5. Hamucarh kaHOHMYECKHUE U
napaMeTprUuecKue ypaBHEHUS MIPSIMOH,
npoxojsiieit uepe3 Touku M(2,1,-1) u
K(3,3,-1).

6. CocraBUTh ypaBHEHHUE IUIOCKOCTH,
npoxosiei yepe3 Touku A(1,0,2), B(-
1,2,0), C(3,3,2).

7. Jlokazatrp, 4TO MpsIMble MapajiebHbI:

x+2 y-1 z X+y-2=0

3 -2 1, lx-y-52-8=0

8. Haiitu yron mexay npsMoii, mpoxoasiieit
gyepe3 Touky A(-1,0,-5) u touky B(1,2,0), n
MJI0CKOCThIO X-3y+Z+5=0.

9. OmnpenenuTs TUI KPUBOH 2-TO OPSAKA U
MOCTPOUTD JIMHHUIO:

X? —9y? +2x+18y+73=0
2x? +3y? —4x+6y—-7=0
y? —4x-2y-3=0

10. Beruncnure npenens:

. 1+4x—x* . 3x-arcsin2x
a) lim———"—~-—;06) lim—————;B
x>0 X + 3X° + 2X x>0 COSX — COS” X
_ J2x-1-+5
lim——— "=
x—3 x_3

)CZ

d
11. Haligure d—y st pyHKmmic: a) y=e
X

6 X =ctg2t,
) {y =In(sin2t).

12. Bormcuts:  a) 3/—+3+i, 6) @1—i)®.

13. Haiitu HeonpeenéHHbI  UHTerpa: a)

Isin3x-0035xdx,6) | 1-cosx . B)
(x —sin x)?

I(2x+5)-exdx.

14. BeruncnuTh onpeaeneHHbI HHTerpa
20
Y0 dx

'! \/x2+5l




CtpyKTypHBIiI
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsie
pe3yibTaThl
0o0y4eHus

OneHouHble CpeacTBa

15. BeruncauTe onpeneneHHblii HHTErpai

1
j4x-arcsinxdx-

16. Haiftu tutomanp (uUrypbl, OrpaHUYEHHON

2
auauamu: X =4, Yy =4x

17. 3smeHuTh Nops 10K UHTETPUPOBAHUS

jdy j fdx+j'dy dex.
-2 -2ty 1 -y

18. Berauciurs

”\/% (X<y<41-x*, x>0.

19. HaiiTi 1 mocTpouTh 00J1aCTh ONIPEACIICHHS

Py Y =9-x* —y* +(x=y)°

20. Haiitu monublii  nmuddepeniuman  QGyHKIUU:
z=x3Iny—sin2xy.

21. HaiiTh 4YacTHBIE TIPOM3BOIHBIC TIEPBOTO
nopsaka (QyHKIUU:

z =5x%y3 +In(x +4y).

22. Hanmcath ypaBHEHHUE KacaTeIbHOM MIOCKOCTH

¥ HOPMAJTH K IOBEPXHOCTH Z =+/X" +Y° B
touke (3, 4, 5).

23. UccnenoBath Ha SKCTPEeMyM (PYHKITHIO

z=x°-2xy+4y?

24. Pemure 3a1auy Komu:
ycos® xdy = (y? +1)dx, y(0)=

25. HaiimuTe ob1iee pemeHue

muddepeHimansHoro ypapueauss  y'' +y' =
2x

e”.

26. PemuTh OTHOPOIHYIO CUCTEMY

nudepeHIMaTbHBIX YPaBHCHHIN:




CtpyKTypHBIiI
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsie
pe3yibTaThl
0o0y4eHus

OneHouHble CpeacTBa

x'=6x—y,
Y =x+4y.

27.1lpu pocraBke ¢ 3aBoga Ha Oaszy 1000
PaauOIIPUEMHUKOB, y 55 BBIIUIM U3 CTPOS JIAMIIBI.
HaiiTu BeposATHOCTH TOrO, YTO B3SITHIM Haydady
MPUEMHHK OyeT UCTIPABHBIM.

28. [IatHaanaTe 3K3aMEHAIIMOHHBIX OMIIETOB

coJIepKaT 1o 2 BOIpoca, KOTOPhIE HE
MOBTOPSAIOTCSA, SK3AMEHYIOIIUICS 3HAET TOJIBKO 25
BOIIPOCOB. HaliTh BEpOSATHOCTB TOr0, YTO 3K3aMEH
OyJIeT ciaH, eciu JJIg 3TOTO JOCTaTOYHO OTBETUTH
Ha J[Ba BOIIPOCA OJTHOTO OHIIeTa.

29. [IpuHMaeM BEpPOSTHOCTH POXKACHUS
MaJIbUMKa U JI€BOYKHU paBHbIMH. HaiiTu
BEPOATHOCTb TOT'O, UTO cpean 10 HOBOPOKIECHHBIX
6 OKaXyTCsl MAJIbYMKAMHU.

30. [lan 3aK0H pacrpeeIcHus TUCKPETHON
CIIy4ailHON BEJIMYMHBIL:

X:| 110 | 120 | 130 | 140 | 150

p: |01 (02 03 |02 |02

BBIYHCJINUTDb €€ MAaTCMATHUYCCKOC OXKNAAHUC,
JUCIICPCHUIO U CPEAHEC KBAAPATUICCKOC
OTKJIOHCHHUC.

31. Jlana ¢yHKIMS pacupeneneHus HempepbIBHON
CIy4ailHOM BETMYHUHBI X

0 npu x<0
0,25x3(x+3) npu O<=x<=1
F(X): 1 npu x>1

Haiitu miotHOCTh pacnpenencuus f(X),
HIOCTPOUTH €€ rpaK, BEPOSTHOCTH MOTATaHUS B

3amanHblid uHTEpBai [0,5; 2], MX, DX, Ox.
32. 3agaHo pacrpeneicHIe BepOSITHOCTEH

JIUCKPETHOM JBYMEPHOM CITy4YailHON BEJTMYMHBI:

Y\X |2 5 8




CtpyKTypHBIiI [Inanupyemsie
JJIEMEHT pE3yJIbTaThI OneHouHble CpeacTBa
KOMIIETEHIINH o0yueHHS
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03
HaiiTn 3aK0HbI pacnpenesieHus: COCTaBIISIOIINX,
KO3 PHULIHUEHT KOPpENALuu
33. o BbIOOpKE NpW 33JAHHOM YPOBHE
3Hauyumoctu o = 0,05 mpoBeputh 1o KpUTEPHUIO
[Inpcona runore3y 0 HOpMaJIbHOM
pacrpeieIeHu TeHEPAITbHOM COBOKYITHOCTH. B
clly4ae MPUHATHS TUIIOTE3bl O HOPMAJIBLHOM
pacrpezieieHuy HailTh JOBEpUTEIbHbBIE
MHTEPBAJIbI ISl MATEMaTUYECKOIO OKUJAHUS a
U CPEHET0 KBAaJPAaTUYECKOr0 OTKJIOHEHUS ©
IIPU YPOBHE HAJIC)KHOCTH Y =1—a
X, |4 |7 10 |13 |16 |19 |22 |25
n |6 |11 (14 |22 |20 |13 |9 |5
34. U3 HopMasTbHOM TeHEepaTbHON COBOKYITHOCTH
u3BJIeYeHa BpIOOpKa oObema N =15
143, 121, 135, 132, 120, 116, 115,
143, 115, 120, 138, 133, 148, 133, 134.
Tpebyercs npu ypoBHe 3HaunMoctu o = 0,05
IIPOBEPUTH HYJIEBYIO TUNOTE3Y H o’ =0’ =55,
IPUHSB B KAYECTBE KOHKYPUPYIOIIEH TMITOTE3bI:
a) H, :0?#55,0) H,:0° >55 unu
H, : 0> <55 B 3aBHCMMOCTH OT TIOJYYEHHOTO
3HAYEHHS O .
- IPaKTHYECKUMHU
HaBbIKaMH1 Ilpumepnvie npuxknaonsle 3a0auu u 3a0aHuA
HCII0JI30BAHHUS
MaTeMaTHYECKUX 3agaya 1. 3aBUCUMOCTB ITyTH OT BPEMEHU NpHU
HOHSATHU U METOJIOB MPSAMOJIMHENHOM JBUKEHUU TOUKHU 3a4aETCS
(M3ydaeMbIx 1
3 2
paszenos YpaBHEHUEM S = §t +2t°-3,r1e S — nyTh B
MaTeMaTHKH) IPU
pelleHnn M, a t — Bpems B c. Beiunciante ee CKOpocTh U
NPUKJIaIHBIX 3a/1a4; |YCKOPEHHE B MOMEHT BpeMEHHU t =4cC.
- HaBBIKaMU

00001IEeHNns




CtpyKTypHBIiI [Inanupyemsie
JJIEMEHT pE3yJIbTaThI OneHouHble CpeacTBa

KOMIIETEHIINH o0yueHHS
pe3yabTaToB 3aganue 2. [logymaiiTe, ¢ TOMOIIbIO CPEICTB
pelIeHus, KaKoro pasjeiia MaTeMaTUKU MOXKHO PELIUTH
pe3yIbTATOB clIeIyIOIIYIO 3a/a4y.
00paboTKu
CTaTUCTHICCKOTO «Jlnst yOopku cHera Ha yJuIiax ropoja
OKCICPUMCHTA, UCIOJIB3YIOTCS CHErOoyOOopoUuHble MaliHbl. OHU
- cnocobamu

paboTaroT B TEUEHUE CBETIIOTO BPEMEHU CYTOK C 6

OLICHUBAHUS

3HAYUMOCTHU U
MPaKTUYECKON
MIPUTOHOCTH
TOJTYYEHHBIX
pe3yJIbTaToB;

- HaBBIKaMU
MOCTPOCHUS U
pelenHus
MAaTEMATHUYCCKUX
MozeaeH
MPUKIIATHBIX 3a/1a4

710 18 9acoB ¢ MOCTOSITHHOM CKOPOCTBIO YOOPKH
cHera 400 (M°/4). M3MeHeHne 00beMa cHera,
BBITIAJIAIOIIET0 Ha YJIUIIBI TOPOJIa B TOPOE B
TEUEHHUE CYTOK, MOXKHO OIKUCATh YPaBHEHUEM

ds
S(t)

2
L 120 -5,

d — 06beM cHera (B M°),
BBINABIIETO 32 BpeMs t (B wacax), 0£1<24. B

r rae

MoMeHT BpeMenH ! =0 Ha yiunax ropoja JIexuT
1000 m® chera. YCTaHOBHTE COOTBETCTBHE MEKIY
BpeMeHeM t 1 00beMOM CHeTa, JISJKAIIEro Ha

S() o »

yJIHIIAaX TOpoja

CocTaBbTe MaTeMaTUUECKYIO MOZEIIb ATOU 3a7a4n
U peluTe €.

3anaua 3. [{ns pemienus 3a1auu ceanTe
CXeMaTUYECKUN YEPTEXK U MOTYyUUTE
(YHKIIMOHATBLHYIO 3aBUCUMOCTD TI0 YKa3aHUIO K
3anave. Haiinure obnacth onpeneneHus 3Tou
(YHKIHMH 110 CMBICITY 33/1a4i. Beraucnure
3HAYEHUS ITON PYHKIMH MIPH TPEX Pa3TUUHBIX
3HaueHusX aprymenra. Mccnenyiite GpyHKLINIO Ha
HanOOoJIbIlIee U HAaUMEHbIIIee 3HaueHHsI. OTBEThTE
Ha BOIMPOC 3aJa4H.

«Ceuenue ToHHEs UMeeT hopMy
MPSAMOYTOJIbHUKA, 3aBEPIICHHOTO MOJTYKPYTOM.
[lepumetp ceuenust 18 m. Ilpu kakom paaunyce
MOJIYKpyTa IUIOIIAIb CEUYEeHUs OyaeT
HanOOIbIIEN?»

O06o03HaubTe paguyc noaykpyra yepe3 I u

BbIpa3HTe IIOLIA/lb
3aganue 4. CocTaBbTE QJITOPUTM PELICHHUS

JMHEWHOTO OJTHOPOHOTO AU dHepeHInaIbHOTO
YpaBHEHHSI C TOCTOSHHBIMU KO3 (QUIIEHTaMH.

CeUeHHUs KaK (QYHKIIHIO OT

3anava 5. [{ns u3ydyeHus: KOJIMUYECTBEHHOTO
npuzHaka X U3 reHepalbHOW COBOKYITHOCTH
u3BJIeueHa BEIOOpKA X, ,---, X, oObema N,




CtpyKTypHBIiI [Inanupyemsie
JJIEMEHT pE3yJIbTaThI OneHouHble CpeacTBa
KOMIIETEHIINH o0yueHHS

MMEIOLIasl JaHHOE CTaTUCTHUUECKOE
pacrpeziesieHue.

1). IlocTpoiiTe NOIUTOH YACTOT.

2). IocTpoiiTe SMIUPUYECKYIO (DYHKIIHIO
pacrpeeeHusl.

3). IlocTpoiiTe ructorpaMmmy
OTHOCHUTCJIBHBIX 4YaCTOT.

4). Haiinmute BEIOOpOUHOE CpeniHee X ,
BbIOOpOYHYIO aucnepcuo D, , BeIGopoyHoe

CpeaHee KBaApaTH4CCKOC OTKIIOHEHUE G,

2
HCIIPABJICHHYIO JUCIIEPCHIO S~ H HCIIPABJICHHOC
cpeaHee KBagpaTU4eCKOe OTKIIOHCHUE S .

5). Ilpu naHHOM ypOBHE 3HAUUMOCTH O
npoBepbTe 1Mo Kputeputo [lupcona runoresy o
HOPMaJIbHOM pacIpeielIeHHH TeHepalbHOM
COBOKYITHOCTH.

6). B ciy4yae npuHSATHS THIIOTE3BI O
HOPMAJILHOM paclpe/IeliCHHH HalIuTe
JIOBEPHUTEIIHHBIC HHTEPBAIBI JISI
MAaTE€MaTUYCCKOI 0 OXKUJAHUA d W CPEOAHETO
KBaApPATHYCCKOT'O0 OTKJIIOHCHUA O IpPHU JaHHOM
ypoBHe HajgexHocTH Y =1—a . ([IpussaTs

o =0,01).

x |9 |13 |17 |21 |25 |29 |33 |37

0) Ilopsinok npoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUM, MIOKA3ATEJN U KPUTEPHH
OLlCHUBAHUSA:

HpOMe)KYTOqHaSI aTTecranys 110 JUCIUIIIINHE «MarteMaTHnKay BKITIOYaeT TCOPETHYCCKUC
BOITPOCHKHI, MO3BOJIAIOIIUE OUCHUTh YPOBCHb YCBOCHUA 06y‘-IaIOH_II/IMI/IC$I 3HaHPII>i, " IPaKTUYCCKHE
3aJJaHus, BBIABIISIONINE CTETIEHb C(HOPMUPOBAHHOCTH YMEHUH U BIIaJICHUM, TPOBOAUTCS B (hopme
sk3ameHa (1 u 3cemecTpbl) U B popme 3adeTa ¢ OLeHKOH (2 cemecTp).

DK3aMeH MO JaHHOW NUCIHIUIMHE TPOBOUTCS B YCTHOM (hOpMeE MO IK3aMEHAITMOHHBIM OUJIeTaM,
KaX/]IbII U3 KOTOPBIX BKIIIOUAET 2 TEOPETUUECKUX BOMPOCA U JIBA MPAKTUUECKUX 3aJaHUS.




IToka3zaTenu u KPUTECPHUHA OLCHUBAHUS IK3aME€HA U 3a4€Ta € OIIEHKOM:

— Ha OLIEHKY «OTJIMYHO» — 00Yy4aroUI1iicsl 1EMOHCTPUPYET BBICOKUN YPOBEHD
c(OpPMHPOBAHHOCTH KOMITETCHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TITyOOKOe 3HAHUE
y4eOHOro MaTepuraa, CBOOOTHO BBIIOIHSAET MPAKTUYECKHE 3aJJaHNs, CBOOOHO ONEPUPYET
3HAHUSMM, YMEHUSIMU, IPUMEHSIET UX B CUTyallUsAX TOBBILIEHHOH CIO0XKHOCTH.

— Ha OLIEHKY «X0POII0» — 00yJaIoLIHiica JeMOHCTPUPYET CPEAHUN YPOBEHB
c(OPMHPOBAHHOCTH KOMITETCHIIUI: OCHOBHBIE 3HaHUS, YMEHHUSI OCBOCHBI, HO JIOITYCKAIOTCA
HE3HAYUTEJIbHbIE OLIMOKH, HETOUHOCTH, 3aTPYAHEHUS NIPH aHAIUTUYECKUX OlEepaLusiX,
HepeHoce 3HaHUH U YMEHUH Ha HOBBIC, HECTaHJAPTHBIE CUTYaLIUH.

— Ha OLIEHKY «Y/0BJIETBOPHUTEIbHO» — 00yYaIOLIUICS 1EMOHCTPUPYET IOPOTOBBIN YPOBEHD
c(OPMHPOBAHHOCTU KOMITETCHIIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUITUI IOITYCKAIOTCs OIINOKHY,
HPOSIBIISIETCS] OTCYTCTBHE OT/CNIbHBIX 3HAHUHN, YMEHUI, HABBIKOB, 00yYarOIIUIACS UCIIBITHIBAET
3HAYUTENIbHBIC 3aTPYAHEHUS NIPH ONIEPUPOBAHUU 3HAHUSIMH U YMEHUSAMM [IPU UX IEPEeHOCce Ha
HOBBIE CUTYaIUH.

— Ha OLIEHKY «HeY/A0BJIeTBOPHUTEIBLHO»— 00yJaroluiics JeMOHCTpHUpYeT 3HaHus He 6omee 20%
TEOPETUYECKOr0 MaTepuana, JOMyCKaeT CyIIECTBEHHbIE OIIUOKHU, HE MOXKET I0Ka3aTh
MHTEJUICKTYaJIbHbIE HABBIKU PELICHUS IPOCTHIX 3a/1a4 WM HE MOXKET IIOKa3aTh 3HAHUA JJaXe Ha
YPOBHE BOCIIPOU3BEICHHS U 00BICHEHUST HHPOPMAITUH.



