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JIMcT akTyajam3anuu padoyeil mporpamMmbl

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmzanuu B 2027 - 2028
yueOHOM rojy Ha 3acenanuu Kadeapsl [IpukinaaHoit 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
yueOHOM roy Ha 3acefaHuu kadeapsl [IpukianHoil MareMaTuku U HHPOPMATHKU

[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




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

LlenassMu OCBOCHUS AUCIUILIMHBI « MaTeMaTrKay sSBISIOTCA: (HOPMUPOBAHHUE 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
OakajgaBpOB YMCHHS IIPOBOJUTH MAaTEMAaTHUCCKHUI aHAIU3 MMPUKIIAIHBIX 3a/1a4 U OBJIAJICHHUC
OCHOBHBIMH aHAJHTHKO-TEOMETPHUUECKUMHU METOJIAMU MCCIIEAOBAHUS TAKUX 3a7ad.

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
00pa30BaTeNbHOM MPO-TPAMMBI.

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

3nanus (YMEHHUS, BIaICHUS] ), TOJTYYEHHBIC IPY U3YUYEHUHU JaHHOUW JIMCUIUILTAHBI
OyIyT HEOOXOUMBI JIS U3YUCHHSI TUCITUTUINH/TIPAKTHK:

[{udpoBbie TeXHOIOTUN 00PAOOTKH MH(POPMAITUN B ABTOMATH3UPOBAHHBIX CUCTEMAX
yIpaBJeHUs

Metponorust u cpeacTBa U3MEpEHU N
TeopeTnueckre OCHOBBI JIEKTPOTEXHUKHU
MeToabl ONTUMU3ALNH

3 Komnerenunu o0y4amomerocsi, popmupyembie B pe3y/jibTaTe 0CBOCHHUSA

AUCHHUILNIMHBI (MOLYJIS1) M IJIAHUPYEMble pe3yJIbTaThl 00y4eHH s

B pesynbrare ocBoeHus AUCUUIUIMHBL (Moayssl) «Martemaruka» oOydaromuiics
JOJKEH 00J1a1aTh CIeTyOIUMH KOMITETEHIUSIMU:

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

OIIK-1 Criocoben aHanu3upoBaTh 3aa4u IpohecCHOHATBHON AesITeIbHOCTH Ha OCHOBE
MOJIOKEHUH, 3aKOHOB M METOJIOB B O0JIACTH €CTECTBEHHBIX HAYK U MATEMAaTHKH

OIIK-1.1 Hcnonb3yeT NoiI0KeHus, 3aKOHbI 1 METO/IbI B 00J1aCTH €CTECTBEHHBIX
HayK 1 MaT€MAaTUKU IIPU PELICHUU IPAKTUYECKUX 3a]1a4

OIIK-1.2 Pemaer crangapTHbie mpodeccuoHaIbHbIE 3a/1a4K ¢ TPUMEHEHUEM
METOJI0B MAaTEMATUYECKOTO aHAIIN3A

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

aHajn3a B MpoheCcCHOHAITHHOU NeATETbHOCTH




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

OO01mas TpyA0€MKOCTh JUCIUIUIMHBI cOCTaBisieT 11  3aueTHbIX equHuil 396 aka. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas pabota — 226,1 akaj. 4acos:

— ayauTopHas — 216 akaj. 4acos;

— BHeayauTopHas — 10,1 akaj. 4yacos;

— caMocCTosTeNIbHas paboTa — 98,5 akas. 4acos;
— B (hopme npakTHyecKoi moarotoBku — 0 akas. Jac;
— MOJTOTOBKA K AK3aMeHy — 71,4 akaj. yac

dopma aTTecTaluu - IK3aMEH, 3a4ET C OLIEHKOU

AynutopHas ) =
o KOHTakTHas paboTa E = dopma TeKyIIero
¢
g B aKaJ. yacax 3] Bun KOHTPOJISI
Paznen/ rema 3 (B axan ) EB y P Kon
g 3 © | caMocTOsTENBHOM |  ycmeBaeMOCTH U
JUCLUTUTAHBI 5 £ . | xomnereHuu
O g £ paboTHI MIPOMEKYTOYHOM
Tlek mal. | mpaxT. Z 'S aTTeCTaluu
3aH. 3aH. O &
1. JIuneiiHast u BEKTOpHast
anreOpa
- MOJITOTOBKA K
MPaKTUYECKOMY
3aHATHIO,
- BBITIOJTHEHUE
N3 Nel - KOHCYJIbTAI[IH 110
9 OIlK-1.1,
1.1 Marpuns! n «JIuneitHast pemrenuto MJI3 Nel
2 2 1,2 . OIlK-1.2,
OIIpeAEIUTEIN anreOpay, «JIunelinas OIK-1 3
- COCTaBJICHHE anrebpa» '
yueOHO KapThl
o TeMe (KpaTkas
CHCTEMaTH3AIHS
HM3Y4YEHHOTO)
- OATOTOBKA K
MPAKTUYECKOMY
3aHATHIO,
- BBITIOJIHEHHE
N3 Nel - KOHCYJIbTallUHU 110
1 <<HP211HeﬁHaH emeH};I}o 1/133 Nel OIIK-1.1,
1.2 O6patHas MaTpuLa 2 2 2 p o 8 OIIK-1.2,
anreOpay, «JIuneiinas OIK-1.3
- COCTaBJICHHE anrebpa» ’
yueOHOI KapThl
o TeMe (KpaTkas
cucTeMaTu3aIus
U3Y4IEHHOTO)
- OJATOTOBKA K
MPAKTHIECKOM - KOHCYJIbTaIIUH O
1.3 . Pemenue cucrem P y y 1
o o 3aHATHIO, pewenuto NJI3 Nel
JMHEWHBIX YPaBHEHUH C .
N - BBITIOJIHEHHE «JIunelinas
MTOMOIIIBIO 0OPaTHOM OIIK-1.1,
N3 Nel anreOpay,
MAaTpHUIbl, 00 GopMyIaMm 4 4 2,5 9 OIIK-1.2,
«JIunenHast - AKP Nel
Kpamepa, metomom ["aycca. OIIK-1.3
anreOpay, «Marpuupl,
Teopema Kponekepa-
Kanemm - IOJITOTOBKA K oTpeeNuTeNy,
AKP Nel CIIY»
«Marpwurpl,




ONpEACIINTEIIN,

CIIVY»
- IOATOTOBKA K
MIPAKTUYECKOMY
3aHATHIO,
- BBITNIOJIHEHHE
N3 Nel - KOHCYJbTAIlUH 110 OIK-1.1
1.4 Onnoponnsie CJIY. 5 5 1 «JInneitnas pemennto U3 Nel OIK 1'2’
JInHelHbIE OIEPATOPEI anredpar, «JInnelinas OIIK l. 3’
- COCTaBJICHHE anreOpa» )
yueOHOH KapThl
1o Teme (KpaTkas
cucTeMaTH3alus
H3YYEHHOTO)
- MOATOTOBKA K
1.5 Bekrops!. JIuneiinsie [IPaKTUYECKOM
ome auHI/IpHa/:[ BEKTOpaMH b 3aHATHIO ’ - posepka /13 OMK-1.1,
II ;Ewo TroJbHas zLeKE TOF;a 2 2 3 HO,I[FOTOBIZa K Nel «Jlmmciinas OlIK-1.2,
pAMoy P anreOpa» OIIK-1.3
CHUCTeMa KOOpJIMHAT AKP Ne 2
«Bextopb»
- MOJITOTOBKA K
NPaKTUYECKOMY
1.6 Henuneiinsie onepanuu 3aHATUIO,
- AKP Ne2
HaJ| BEKTOPaMU: CKAIIPHOE - COCTaBIICHUE OIIK-1.1,
N «Bekropb,
TIPOU3BEICHNE, BEKTOPHOE 2 2 1 y4eOHO# KapThl OIIK-1.2,
- IpOBEpKa
TIPOU3BEICHNE, CMETIIaHHOE «BekTtopsr: . OIIK-1.3
. yueOHOM KapThl
MPOU3BENICHHUE JIUHEHHbIE U
HEJIMHEHHBIE
orepanumy
Wroro no pazneny 14 14 10,7
2. AHanuTn4eckas TeOMeTpust
2.1 Ananurudeckast
- IOATOTOBKA K
reOMEeTpHs Ha TNIOCKOCTH:
MIPAKTUYECKOMY
VYpaBHEeHME TUHUU Ha
IUIOCKOCTHU. Y paBHEHHE SaHATHIO, KOHCYJIbTAIlUH MO OIK-1.1,
psSMOI Ha.l'IJ'II())CKOCTI/I 2 2 ! * BLIIOHCHHC eH.IeH}II/IIO N3 Ne2 OIIK-1.2,
P : W13 Ne2 p : OIIK-1.3
OcHOBHBIE 3a/1a4H,
«AHamuTHuyeckas
CBSI3aHHbIE C YPAaBHEHHEM
. TeOMETPHSD»
TIPSIMO# Ha MJIIOCKOCTH
- IOATOTOBKA K
2.2 Ananutudeckast TIPaKTHIECKOMY
T€OMETPHSI Ha TNTIOCKOCTH: 3aHATHIO, KOHCYJIBTALIMH 110 OIIK-1.1,
Kpussie BToporo nopsiaka 2 2 2 - BBIIIOJIHEHUE eHIeH}IjIIO VI3 Ne2 OIIK-1.2,
(OKpY>KHOCTB, JIUIHIIC, A3 Ne2 p - OIIK-1.3
runep0Oosa, mapadoma) «AHaIUTHYECKas
TEOMETPHSD»
2.3 AHalMTHYECKAs - IOATOTOBKA K
reoMeTpHsl B IPOCTPAHCTBE: MIPAKTUYECKOM
P poctp p Y - nposepka UJI3
YpaBHEHME TIIOCKOCTH, 3aHATHIO, OIIK-1.1,
Ne2
OCHOBHBIC 3aJa4H. 2 2 1 - BBIIIOJIHEHUE CAHATHTHCCKas OIIK-1.2,
VpaBHeHue mpsiMoi B N3 Ne2 OIIK-1.3
reoOMETPHS»
MPOCTPAHCTBE, OCHOBHBIC «AHanuTHYeCKas
3a1a4n TeOMETPHS»
- MOJITOTOBKA K
NPaKTUYECKOMY
2.4 Ananutnueckas 3aHSATHIO, OIK-1.1
TeOMETPHsI B IPOCTPAHCTBE: - IOJIrOTOBKA - 3aIMTa .
PWi B POCTP 2 2 | 23 A Ha OIIK-1.2,
IToBepxHOCTH BTOPOTO Mpe3eHTalNH Ha Npe3eHTalun OIK-1.3
nopsiika. Meron ceueHuit TeEMY ’
«IToBepxHocTH

BTOPOTO




TMOpsIIKa»

HWroro no pazneny 6,3
3. BBenienue B MaTeMaTHYECKHIA
aHanu3
- IOATOTOBKA K
MPAKTHIECKOMY
3aHSTHIO,
3.1 TTonarue MHOXeECTBA. - BBITIOJTHEHUE
JlelicTBUTEbHBIC YNCIA U N3 Ne3 OIK-1 1
ux cpoiictsa. [Tonsatue «IIpenenn. - KOHCYJIbTALUHU 110 S
1 OIlK-1.2,
OKPECTHOCTH TOYKH. HenpepriBOCTEY, | pemenuro MJ3 Ne3 OIK-13
TTonsarue QpyHKIUU. - COCTaBJIEHUE ’
CpoiicTBa QyHKIUI y4eOHOM KapThl
1o Teme (Kparkas
cucTeMaTu3aus
H3yYEHHOTO)
3.2 Yucnossle
TIOCIIEI0BATENHHOCTH.
IIpenen uncnoBoit
MOCJIEZI0BATEIbHOCTH.
Cx0oauMOoCThb
MOCJIEZI0BATEIbHOCTH. - MOJITOTOBKA K
OrpaHu4eHHbIe 1 MPAKTHIECKOMY
MOHOTOHHEIE 3aHATHIO,
MIOCIIEI0BATENHHOCTH. - BBINIOJTHEHUE
Ipocteiimue cBoicTBa U3 Ne3 - KOHCYJbTalH OIIK-1.1,
HpeJ:[CJ'IOB 2 «II e/:[e_n 1o OIIK-1.2,
P . P ) pemennto U3 Ne3 OIIK-1.3
MOCJIEZI0BATEIbHOCTEH. HenpepbIBHOCTDY,
Yucno e. - COCTaBJIEHHE
IIpenen GpyHKIMK Ha A3bIKE y4eOHOM KapThl
MOCIIEI0BAaTEHHOCTEN. 0 TeMe
BeckoHeyno OoubInue,
0ECKOHEYHO Mallble.
CpoiicTBa npenenos
¢ynkimii. OCHOBHBIE BUIIBI
HEOTpeIeTICHHOCTEH
3.3 HenpepsIBHOCTB
- OATOTOBKA K
(yHKLIMY B TOYKE U HA AKP Ne3
MHO>ECTBE. -
«IIpenemn»,
Apudmernyeckue onepanun
HaJl HENPEePHIBHBIMU 7 BRITIOTIHCHHE
o qumﬁnp VI3 Ne3 - AKP Ne3 OIK-1.1,
H}e,n . HBH;)CTB 2 «IIpenen. «IIpeneny, OIlK-1.2,
pep . HenpepsiBHOCTBY, | - 3amura U3 Ne 3 OIIK-1.3
9JIEMEHTapHBIX (HYHKIUH.
. . - OJATOTOBKA K
CaoiicTBa QyHKIUH,
3aIuTe
HEIpPEPBIBHBIX HA OTPE3KE. o
Touku pa3psiBa U HX TEOPETIICCKOM
pasp qacTu M]3 Ne3
KiaccupuKarys
Wroro no pazneny 5
4. Iuddepenmanpaoe
HCYUCIIeHNE QYHKIIMU OIHOM
TIEPEMEHHOI
4.1 3amaun, npUBOISAIINE K
N CamocTosTenbHast
MIOHSTHIO TPOU3BOIHOM.
Onpenenenue Mpou3BOIHON padora ¢ IIpOBEpKa
P P JTEpaTypoii — POBEP OIK-1.1,
(YHKIMHU B TOYKE. KOHCIIEKTa,
2 KOHCHEKT pa3zena OIIK-1.2,
Huddepenumann, ero - KOHCYJIbTAIMH IO
2 «3amaun, OIIK-1.3
TEOMETPHIECKUN CMBICIT pemennto U3 Ned
. MPUBOAIINE K
T'eomerpuueckuit u
MIOHSTHIO

MEXaHUYECKUH CMBICTT




npousBogHoil. [IpaBuna
mudepeHIupoBaHus |
TabJIHIIA TIPOU3BOIHBIX

MIPOU3BOTHONY,

- MOATOTOBKA K

MIPAKTUYECKOMY
3aHATHIO,

- BBITIIOJIHEHHE
N3 Ned
«IIpousBonHasi.
Brruncienuey,
- COCTaBJICHHE
y4eOHO KapThl
«IIpousBosHas»

- IOATrOTOBKA K

MIPAKTUYECKOMY
3aHATHIO, KOHCYJIbTALlUH I10
4.2 NuddepeHmpoBanme - BBITMIOJIHEHUE pemrenuto NJI3 Ne4,
HESIBHO 3a/l1aHHBIX, N3 Ned TIposepka NJ13 Ned OMK-1.1
napaMeTpUYECKH 3aJaHHbBIX 1 «IIpouzBonHas. «IIpousBonHas. OIIK 1'2’
(dhyHKIHUH. Brrancnenney, Brrancnenney, OIK 1' 3’
Jlorapudmuueckoe - COCTaBJICHHE yueOHas KapTa ’
muddepeHInpoBaHe y4eOHO#t KapThl | (IPOEKT) 1Mo TeMe —
«IIponsBonHas», 3ammra
- MOJATOTOBKA K
samute /3 Ned
- IOATOTOBKA K
MIPAKTHYECKOMY
3aHATHIO,
- BBITIOJIHEHHE
N3 Ned - npoBepka PI'P Ne
«IIpouzBonHas 3 «IIpousBonHas
BBICUIMX BBICIIHX MOPSIKOB.
4.3 TIpoussosmsie 1 oo o oPw OIIK-1.1,
TUQQepeHIInabl BBICIIHX 1,7 p ’ p N OIIK-1.2,
[Ipunoxenus TIPOU3BOTHOMY,
MOPSAIKOB N OIIK-1.3
MIPOU3BOHOI, - yueOHas Kapra
- COCTaBJICHHE (IpoexT) 1o Teme —
yueOHOH KapThl 3ammra
«IIponzBonHasny,
-MIOATOTOBKA K
KOHTPOJIbHOU
pabore
- MOATOTOBKA K
4.4 OcHOBHBIE TEOPEMBI MIPAKTUYECKOMY
T epeHIInaTEHOTO 3aHATHIO,
WCUUCIICHHS: TEOPEMBI - BBITIOJIHEHHE
®epma, Pos, Jlarpanxka, W13 N4, OIIK-1.1,
N - AKP Ne4
Kommm. ®opmyna Teiinopa. 2,5 - COCTaBJIEHUE OIlK-1.2,
s . «IIpouzBonHas»
®opmyina Teitnopa. y4eOHOH KapThl OIIK-1.3
IIpuMeHeHne MPOU3BOTHBIX «IIpousBonHasny,
MPY BBIYHUCIICHUH MIPEEIIOB. -MIOATOTOBKA K
TIpaswuio Jlonmrans AKP Ne4
«IIponzBoaHas»
4.5 UccnenoBanue GyHKIMN
- IOATOTOBKA K
¢ TOMOIHAIO MPaKTHYECKOM
g hepeHInaIbHOTO P y IIposepka M]3
3aHATHIO,
ncuncnenus. [lpuznaku Ned «IIpumenenue
- BBITIOJIHCHHE .
3HAKOIIOCTOSHCTBA, TIPOU3BOTHOM JUIS
N3 Ned
BO3pacTaHUs U yOBIBaHUS, HCCIEIOBaHUS OIIK-1.1,
«ITpumeneHune o
BBIITYKIJIOCTH U BOTHYTOCTH 3 N ¢byHKIMH 1 OIIK-1.2,
IIPOU3BOTHOM JUIS
(hyHKIIMHU Ha TIPOMEXKYTKE. MTOCTPOCHHS OIIK-1.3
. HCCIIEI0BaHUS
DKcTpeMyMbl (DyHKIUH. by u rpauKoBy,
Haxoxnenue HauMeHbIIeTO y TIpoBepka yueOHOM
o MOCTPOCHHUS
¥ HauOOJIbLIETO 3HAUYCHUH KapTbl
rpauKoB,
(hyHKLIMH HA 3aMKHYTOM
- cocTaBJIeHHE

IIPOMEXKYTKE




y4eOHOI KapThl

«ITpousBoanas
IIPH IOCTPOCHUH
rpaduka
dyHKIHN»
HUroro no pazneny 6 6 10,2
HWroro 3a cemectp 36 36 32,2 3K3aMeH
5. HTerpanbHOE UCUUCTICHUE
(YHKIMI OHOHI NEpEMEHHBIX
- IIOATOTOBKA K
MPAKTHIECKOMY
5.1 TlepBooOpazHas 3aHATHIO,
¢yskuus. HeorpeneneHHsbIi - BBIIIOJIHEHHE KOHCYTBTALIH 110
HWHTErpaJl U €ro OCHOBHbBIC W3 Ne5 Y OIIK-1.1,
N pemennro I3 Ne5,
cBoiicTBa. Tabnuna 2 2 1 «HeonpeneneHHsl OIlK-1.2,
N - mpoBepka M]3
HEOIpeIeICHHbIX W UHTETpaI, Nos OIIK-1.3
HWHTETPAIIOB OT OCHOBHBIX - COCTaBJICHUE -
3IEMEHTAPHBIX (PYHKIMN y4eOHOM KapThl
«Metonpt
UHTETPUPOBAHUS))
- MOJITOTOBKA K
MIPAKTHIECKOMY
5.2 OCHOBHBIE METOIBI 3aHATHIO,
WHTETPUPOBAHMUS: - BBITIOJTHEHHE KOHCY/IBTALIH 110
Meroer W13 Nes y OIK-1.1,
pemennto U3 Ne5,
HETOCPEICTBEHHOTO 2 2 1 «HeonpeneneHHbI OIlK-1.2,
N - nmpoBepka M]3
MHTETPUPOBAHMSL. W MHTETpAI», Nos OIIK-1.3
WuTerpupoBanue 3aMeHON - COCTaBJICHUE -
TIEPEMEHHOM U 110 YacTsIM y4eOHOU KapThl
«Metonbl
HWHTETPUPOBAHUS)
- MOJITOTOBKA K
MPAKTUYECKOMY
3aHSTHIO,
- BBITIOJTHEHHE
N3 No5 - KOHCYJIBTaIlUH 110
«Heomnpenenenns! | pemennto NJI3 Ne5
5.3 OCHOBHBIE METO/IBI . ped p A ’
N — W UHTErpai, - npoBepka HM/13 OIIK-1.1,
o prposa 2 2 2 - cocTaBiicHHe Ne5 OIK-1.2,
PHb y yae6HOH KapThi - AKP Nes OINK-1.3
paLMOHANBHBIX Apo0ei N
«MeTtobl «HeonpeneneHHbIN
HWHTETPUPOBAHUS) HWHTETpaID
- IOATOTOBKA K
AKP No5
«HeomnpeneneHHs!
i MHTETpam)
- IOATOTOBKA K
MPAKTHIECKOM
5.4 OCHOBHBIE METOJIBI P y
3aHATHIO,
HHTETPUPOBAHUSI: - KOHCYJIBTAI[UH 110
- BBITIOJIHEHHE
MNurerpupoBanue pemennto /13 Ne5,
TPUTOHOMETPUUECKUX VI3 Nes mpoeepka UJI3 OTIK-1.1,
P P 2 1 1,3 | «Heonpeznenennst PoBep OIIK-1.2,
BbIPaKEHUH. N Nes,
W MHTETpam, OIIK-1.3
WNurerpupoBanue - TIpOBEpKa
- COCTaBJICHHUE .
HppaMOHATIBHBIX N y4eOHO# KapThl
o yueOHOH KapThl
BBIPAXCHHUN
«Metoapt
HWHTETPUPOBAHUS)
5.5 OnpeneneHubiit 2 2 2 - IOATOTOBKA K | - KOHCYJIBTALUU IO OIIK-1.1,




UHTErpall.

3anava BHIYUCIICHUS MIPAaKTHIECKOMY
TUTOIIA I KPUBOJIMHEWHOMN 3aHSTHIO,
Tparenuy 1 Ipyrue 3aaau, - BBITNIOJIHEHHE
MPUBOJSIINE K TOHATHIO N3 Ne5
OIIpeJIeIEHHOTO UHTErpaa. «OrmpeieneHHbIH
bea P el pemennto U3 Ne5,
®opmyna HeroToHa- HMHTETpall ¥ €ero OIlK-1.2,
o N - mpoBepka MJI3
Jletibnunna. CBoiicTBa TIPUIIOKEHUSD, NoS OIIK-1.3
OIIPEAETIEHHOTO HHTETpaa. - COCTaBJICHHE B
CymiectBoBaHue Y4eOHOH KapThl
epBOOOpa3HOM «[Ipunoxenus
HeTpepbIBHON (QYHKINH. OTIpeIeIEHHOTO
3aMeHa nepeMeHHON 1 HHTETpana»
MHTETPUPOBAHUE T10 YACTAM
- MOJTOTOBKA K
MIPaKTHYECKOMY
3aHATHIO,
* BRITIOIHCHHC KOHCYJIbTAllUH T10
W13 NS Y
. | pemenuro U3 Ne5,
«OmnpeneneHHbINA
- mpoBepka W3
UHTErpall ¥ ero NoS
MPUIOKEHUSDY =
5.6 HecoGcTBeHHbIE P ’ - IpOBEpKa OIlK-1.1,
WHTErpaibl: 2 2 2 1 KOHCIIEKTa OIIK-1.2,
CaMOCTOSITETTbHOE .
IIpu3Haku cX0IUMOCTH «CsoiicTBa OIIK-1.3
n3ydeHune
HECOOCTBEHHBIX
JIUTEPATYPHI:
HUHTETPAJIOB.
KOHCIIEKT
o IIpusnaku
«CaoticTBa
CXOJIMMOCTI»
HECOOCTBEHHBIX
HHTETPaJoB.
IIpusnaku
CXOJMMOCTHD
HWroro no pazgeny 12 11 8,3
6. Iuddepenimanpaoe
HCUUCIIeHNE QYHKINI
HecKobKuX nepeMeHHbix (OHIT)
CaMOCTOSITETTEHOE
U3yueHHe
JIUTEPATyphI IO
6.1 Ilonsarne OHII. Ipenen TCMe'pHal')l,I/Il)CﬁHl/Ie
u HenpepsiBHOCTH OHIT. K(;HCHGKTa DOBEDKA OIIK-1.1,
OCHOBHBbIE CBOi{CTBa 2 2 4 posep OIIK-1.2,
. «OcHOBHBIE KOHCIIeKTa
(GyHKIMH, HEIPEPHIBHBIX B N OIlK-1.3
. CBO¥icTBa
3aMKHYTOH o0s1acTi .
(yHKIUH,
HETPEPBIBHBIX B
3aMKHYTOM
obnmacti»
6.2 YacTHbIE TPOU3BOIHBIC 2 - IOArOTOBKA K
Y TPOU3BOJIHAS 110 NPaKTUYECKOMY
HAarpaBIJICHUIO. 3aHATHIO,
Juddepennupyemoie - BBITNIOJIHEHHE KOHCYIIHTHPOBATIE
dyHKITIT Kac;/TenLHaﬂ W13 Ne6 no pemennio MJ13 OINK-1.1,
Y : 2 2 4 : Ne6, OIIK-1.2,
IUIOCKOCTh U HOPMAJIb K «YactHble
- IpOBEpKa OIlK-1.3
TTOBEPXHOCTH. MIPOM3BOIHBIEY,
o BoinoHenus 13
T'eomeTpuueckuii CMbICIT - COCTaBJICHHE N6
muddepennnana. [Tpusnak y4eOHOH KapThl h
quddepeHInpyeMocTr «®HIT»
6.3 Ilpon3BoaHAs CIIOKHOM - IOAITOTOBKA K - OIlK-1.1,
¢ysnkuuu. YactHeie 1 1 4 NIPaKTUYECKOMY | KOHCYJIbTHPOBAHHE OIlK-1.2,
TIPOU3BOJHBIE U 3aHSTHIO, o peuenuto 1/13 OIIK-1.3




- BBITIOJIHEHHE Neb,
N3 Ne6 - IpoBepKa
ndpepeHnnanbl BEICIINX
Aupdepenn «YacTtHbIie BeITIOTHeHHS M]3
MOPSIKOB.
IIPOU3BOIHBIEY, Ne6,
Huddepenuupoanue
N - COCTaBJICHUE - IpOBEpKa
HESIBHO 3aJITaHHBIX (HYHKIHH . N
yueOHOH KapThl yueOHOH KapThl
«DHII» «®HII»
- MOATOTOBKA K
MIPAKTUYECKOMY
KOHCYJIETUPOBaHUE
3aHATHIO,
o peuenuto 1/13
- BBITNIOJIHEHHE Ne6
N3 Neb =
«OKCTpeMyM - 1poBepka
®HIDy BeITIOsTHeHHS 113 OIIK-1.1,
6.4 Dxcrpemymbr OHIT 4 ? Neb6, OIIK-1.2,
- COCTaBJICHUE
N - IpOBEpKa OIIK-1.3
yaeOHOH KapThl N
«®HITy y4eOHO KapThl
HO,I[FOTOBI,(a K «®HID,
- - AKP Ne6 «DHIT:
AKP Ne6 «DHIT: ddepeHmpoBar
nudhepeHInpoBa p p
ne»
HHUE»
Hroro no paszzeiy 16
7. UaTeTpansHoe ncYrncieHne
(hyHKIUH HECKOIBKUX
nepemenHbIx (OHIT)
- IOATOTOBKA K
MIPAKTHYECKOMY
3aHATHIO,
7.1 Jlsoiisoii urrerpar i - BBITIOJIHEHHE - KOHCYJIbTAIlUH 110
: P W13 Ne7 peennto MJI3 Ne7,
€ro OCHOBHBIE CBOMCTBA.
N «KpatHbie - mposepka M3
CaezieHHE IBOMHOTO
UHTErpalibl», Ne7,
HWHTETpasa K MOBTOPHOMY OIIK-1.1,
- -IIpoBEpKa
unrerpaiy. Teopema o 2 OIIK-1.2,
CaMOCTOSITENIbHOE KOHCIIEKTa
CpelHEM 3HaUYEHUH. 3aMeHa . OIIK-1.3
n3yueHue «CgoiicTBa
MEPEMEHHBIX, IEPEX0.1 B .
o JUTEPATYPHI: JIBOWHBIX 1
JIBOMHOM MHTETrpaje K .
KOHCIIEKT TPOHHBIX
TIOJIIPHBIM KOOpJMHATAM o
«CsolicTBa HUHTErpajioB»
JIIBOMHBIX U
TPOMHBIX
HWHTETPaJIOB»
7.2 TpoiiHO#t HHTETpAN U eTO
CBOICTBA.
CaeneHue TpOMHOTO - IOATOTOBKA K
MHTErpaJia K IOBTOPHOMY NPaKTUYECKOMY
- KOHCYJIbTAIIUH 110
UHTErpairy. 3aMeHa 3aHATHIO, OIIK-1.1,
pemenuto /13 Ne7,
[IEPEMEHHBIX, IIEPEXO B 3 - BBIIIOJIHEHUE OIlK-1.2,
o - mpoepka W3
TPOMHOM HMHTErpae K N3 Ne7 Ne7 OIIK-1.3
LWIMHAPUYECKUM U «KparHbie -
chepHIecKIM KOOpANHATAM. WHTETpaIbl»
IToHsATHE O MHOTOKPATHBIX
HHTErpajiax
- BBITIOJIHEHHE
N3 Ne7 - mpoBepka MJI3
«KparHblie Ne7,
7.3 T'eomerpuueckue u UHTErpaJibl», - IpOBEpKa OIIK-1.1,
MEXAHUYECKUE NPUITOKEHHS 3 - COCTaBJIEHUE yueOHO KapThl OIIK-1.2,
KpaTHBIX HHTETPAJIOB y4eOHOH KapThl «IIpunoxenus OIIK-1.3
«[Ipunoxenus KpaTHBIX
KpaTHBIX HUHTErPaJIOB»
HMHTETPaJIOB»
HUroro no pazneny 8




8. DNeMEeHThI TEOPUU YHCIOBBIX U

()YHKIMOHAJIbHBIX PSIJIOB

8.1 IlousiTe YnUCIOBOTO
psana. [lorsitue cxoguMocT

- IOAT'OTOBKA K

saa. [IpusHaku MPAKTHACCKOMY | _ e yeybramu o
Exi .I/IME))CTI/I 3aHATHIO, CHICHEIO I/I;B Ne§ OIK-1.1,
3Haf<[0n0no>KMTenLHHx 4 4 ! - BEIIONHCHHC b MpOBEpPKa I/II[_?. ’ OIIK-12,
W13 Ne8 POBeP OIIK-1.3
PAIOB. Ne8
«Hucnossie
3HaKOIepEeMEHHbIE PSIIIBL. IIED
Psin JleitOuuma AR
8.2 OcHOBHBIE TOHATHUS
TeopuH (QYHKIMOHAIBHBIX
psnoB. CXOauMOCTb.
PaBHOMEpHAS CXOOMMOCTH
(hyHKIMOHAIBHOTO psja.
HenpepbiBHOCTS,
it HIIUPYEMOCTh U
A bepenumpyemoc - IOATOTOBKA K
HUHTETPUPYEMOCTH CYMMBI
(hyHKIIMOHAIBHOTO psilia MPAKTHICCKOMY | - KOHCYJIbTAIIUU 110
Y : 3aHATHUIO, OIIK-1.1,
Cremnennusbie psiapl. Teopemsl pemennto U3 Ne§,
4 4 2 - BBITIOJIHEHUE OIlK-1.2,
Abens. Paguyc cXOIUMOCTH. - mpoBepka U/I3
N3 Ne8 OIIK-1.3
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 - KOHCYJIbTalluH MO0
dyHKmit SATATHIO, pemenmo VI3 Neg, | OHK-1-1,
TyI/IFOHOI\./lCT nqeckast 2 ! ! - BRINOJHCHIE MpOBEpKa I/II[_3 ’ OIIK-1.2,
P prcee W13 Ne8 POBCP OIIK-1.3
cucteMa (QyHKIUH. Ne8
«DyHKIIMOHAITBH
Pag @ypee. [Ipusnaku
bIE PAIBI
CXOIUMOCTH psAnoB Pypbe
Hroro o pazneny 10 9 4
Hroro 3a cemectp 34 34 36,3 JK3aMeH
9. OOBIKHOBEHHBIC
JuddepeHaibHble ypaBHEHNS
9.1 OOBIKHOBEHHBIE
- MOJITOTOBKA K
g dhepeHnuaIbHbIe
MPAKTHIECKOMY
YpaBHEHHUS TIEPBOTO
3aHATHIO,
nopsinka. OCHOBHEBIE
- BBITIOJTHEHUE
onpezaeneHus. YactHoe u VT3 NeO -
o0riiee pelieHue. - KOHCYJIbTHPOBaHHE
«OOBIKHOBEHHBIE
WHTerpanbHble KPUBHIE. JTY niepBoro o pemennto U3 OIIK-1.1,
T'eomeTpuueckuii cmbica 2 2 3 HoDs pKa» Ne9, OIIK-1.2,
TuddepeHInaIbHOro PANIKEY, - IpOBEPKA OIIK-1.3
- COCTaBJICHHUE
YPaBHEHUS IIEPBOTO N BemonHenus U3
y4eOHOI KapThl
MOPSAIKA. Ne9
«1Y nepsoro
Mertoap! perieHus
TIOPSIIKA: THITHI H
muddepeHIHaTbHBIX
N METOBI
YpaBHEHHH MEPBOTO
pelieHus»
rnopsiaKa
- IOJITOTOBKA K -
OIIK-1.1,
9.2 1Y BbICUIMX MOPSIKOB, 4 4 3 MPAKTU4YECKOMY | KOHCYJIbTHPOBaHHE OIK-1.2
CBOJIAILIMECS K IEPBOMY 3aHATHIO, no peutenuto /13 OITK 1' 3’

- BBIIIOJTHCHUEC

Ne9,




N3 Ne9
«OOBIKHOBEHHEIE
Y nepsoro
TOPSIKaY,

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

- MpOBEpKa
BeITIONTHeHHS 113
Ne9,

- 3amura MJI3 Ne9,
- IpOBEpKa
y4eOHO KapThl
«1Y nepsoro
HOpPSAKA: THIBI U
METOJBI PEIICHIUSD

9.3 Jluneitapie
g depeHIuaIbHbIe

- IOAT'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 - ipoBepia
N ) P BhInosHeHus /13
JMHEWHOe ypaBHEHHE TIOCTOSIHHBIMH
Ne9, OIIK-1.1,
(JIHAY), Bux obmiero KO3 GUITUCHTaMU
emieHusi. MeToJ1 Bapuanuu 4 4 3 Cucremsr IY» - IposepKa OlIK-1.2,
p ) ’ ’ y4eOHOM KapThl OIIK-1.3
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 PEIICHHD,
) - AKP No7 «OJ1Y »
XapaKTepucTHYecKoe  METOJIBI
ypaBHenue. Obuiee peleHus»
pelieHue
- OATOTOBKA K
PAKTHIECKOMY
3aHATHIO,
- BBITIOJIHEHHE
N3 Ne9 «JIHAY
BBICUIMX
MIOPSJIKOB C
TIOCTOSIHHBIMH
KOHCYJIETUPOBaHUE
ko3 UIIHeHTAME 1o pemerio W13
9.4 Metoap! perenus . Cucremsr 1Y » p NoO OIIK-1.1,
cucteM nuddepeHnnanTbHbIX 4 4 2 - COCTaBJIEHUE - OIIK-1.2,
o . - IpoBepKa
ypaBHeHHUH (2-To opsaKa) yueOHOI KapThl OIIK-1.3
BoIToTHEHUSA V13
«JIHJLY BbICITHX o9
MOPSIKOB C T
P - 3ammra UJI3 Ne9
MOCTOSIHHBIMU
k03 UIHeHTaMU
: METOJIbI
penIeHHsI.
Crpykrypa
ob1ero
peuieHus»
Wroro no pazneny 14 14 11
10. DnemMeHThI TEOPUU
BEPOATHOCTEN
- OJATOTOBKA K
MPAKTHIECKOM
P Y - OTIK-1.1,
10.1 DnemeHTHI 3aHATHIO,
2 2 2 KOHCYJIbTUPOBaHUE OIlK-1.2,
KOMOHMHATOPHKH - BBITIOJTHEHUE
o pemenuto 113 OIIK-1.3
JOMAIIHETO
3aJlaHus
10.2 Ciy4aiinbie coOBITHS. ) ) 3 - IIOJITOTOBKA K - OIIK-1.1,
OCHOBHBIE NTOHATHS. MPaKTUYECKOMY | KOHCYJIbTHPOBAaHHE OIIK-1.2,




Anre6pa cOOBITHIA.

Knaccuueckoe, 3aHATHIO, o perrenuto MJ13
TeOMETPHUYECKOE U - BBITNIOJIHEHHE Nel0,
CTaTUCTUYECKOE N3 Nel0 - IpoBepKa OIIK-1.3
oTpeieNieHHs] BEPOSITHOCTH. «Teopus Beimoaenus 13
AKCHOMaTHKa TEOPHUH BEPOSTHOCTEI» NelO
BEPOATHOCTEN
- IOATOTOBKA K
MIPAKTUYECKOMY -
10.3 Teopembl crioxeHus u 3aHATHIO, KOHCYJIETUPOBaHUE
YMHOEHHS. Y CIIOBHAs - BBIIIOJIHEHUE o peuenuto 1J13
BepoATHOCTE. Dopmyrna N3 Nel0 NelO, OIIK-1.1,
MOJIHOHM BEPOSATHOCTH U 2 2 2 «Teopus - IpoBepKa OIIK-1.2,
(dhopmyna baiieca. Cxema BEPOSITHOCTE», Beimoaenus U3 OIIK-1.3
Bepnyiuu, npubnmxeHus -IIOJrOTOBKA K Nel0,
Jlantaca u [lyaccona AKP Ne§ - npoBepka AKP
«Cuyuaiinbie Ne8
COOBITHS»
10.4 Cny4aiinbie BeJIMYMHBI.
JlckpeTHble U
HenpephIBHBIE CITyuaiiHbIe - IOZrOTOBKA K }
BeTHaHHEL. P NPaKTUYECKOMY | KOHCYJIbTHPOBaHHE
N 3aHATHIO, o perrenuto MJ13 OIIK-1.1,
PACTIe IEIeHE H 2 2 1,9 - BBITMIOJIHEHUE Nel0, OIlK-1.2,
N3 NelO - IpOBepKa OIIK-1.3
TUIOTHOCTb.
«Teopus seimonHeHus /13
MaremaTHyeckoe 0KUaHue o
BEPOSTHOCTEI» NelO
U TUCTIePCHsl, HaYaJIbHbIC U
LEHTPaJIbHbIE MOMEHTHI
- MOATOTOBKA K -
10.5 U3BecTHbIE MIPAKTUYECKOMY | KOHCYJIbTHUPOBAHHE
pacnpenenesus u ux 3aHATUIO, o peuenunto 1UJ13 OIIK-1.1,
YHCIIOBbIE XaPAKTECPUCTUKHU. 2 2 3 - BBIIIOJIHEHUE NelO, OIIK-1.2,
HopwmansHoe N3 Nel0 - IpoBepKa OIIK-1.3
pacrpezeneHue «Teopus BeImonHeHus 1/13
BEPOSTHOCTEI» NelO
- MOATOTOBKA K -
10.6 3akoHBI OOIBIINX NPaKTUYECKOMY | KOHCYJbTHPOBaHHE
gucen. HepaBeHcTBO 1 3aHSTHIO, o perrenuto MJ[3 OIIK-1.1,
TeopeMa UeOrpImiépa. 1 2 1,5 - BBITIOJIHEHHE Nel0, OIIK-1.2,
IlenTpansHas npexenpHas N3 Nel0 - IpoBepKa OIIK-1.3
Teopema «Teopus BeimonHeHus /13
BEPOSATHOCTEI NelO
10.7 MHoromepHbIe - [TOATOTOBKA It KOHCYJIbTUPOBAHKE
Cy4yallHble BEJIHUYHHBI. TPAKTITICCKOMY o peuenuto 1/13
OyHKIMH pacTpeaeIeHus. SATITHIO, NelO OIK-1.1,
cBolicTBa. YHcIoBbIE 5 ! 2 1.6 ~ BBIMOJHCEHHC - HpOBe;ﬁ)Ka OIIK-1.2,
N3 Nel0 OIIK-1.3
XapaKTepUCTUKU. DJIEMEHTHI «Teopus BoinosiHeHusa NJ13
TEOPUU KOPPEIALUU BepOATHOCTEH NelO,
3ammra /13 NelO
HWroro no paszneny 12 14 15
11. DnemMeHTsl MaTEMaTHYECKON
CTaTUCTHKU
- MIOATOTOBKAa K | - KOHCYJIBTAIMH O
11.1 OcHOBHBIE OHATHS, NIPaKTHIECKOMY pemenuto 1/13
reHepajbHas COBOKYITHOCTb 3aHATHIO, Nell, OIK-1.1
u BbIOOpKa. CTaTUCTHYECKUE - BBITIOJIHEHUE - mpoepka W3 )
2 2 1 OIIK-1.2,
OIICHKH ITapaMeTPOB A3 Nell Nell «IlepBuunas OIK-1.3
pacmpenenenus. Toueunsle «IlepBuunas obpabdoTka ’
Y MHTEPBAJIBLHBIC OLCHKH 00paboTka pe3yabTaTOB
pe3yabTaToB SKCHEPUMEHTa




OKCIICPUMCHTA»

- IOJAr0OTOBKA K

- KOHCYJIbTalluH 110

MIPaKTUIECKOM
11.2 oBepurensHbie p y pemenunto U3
HHTEPBAJbI 1)1 HapaMETPOB SAHATHIO, Nel2
HO Mpaanoro P P - BBITIOJTHEHNE - OBe_Ka, W3 OIIK-1.1,
af:)n enencuus. [lonsarue o 2 2 1 U3 Nel2 ND?Z «‘I;cho%le OIIK-1.2,
pactip ' «Hucnossie - OIIK-1.3
KPUTEPHUSX ITPOBEPKU XapaKTepUCTUKU
XapaKTePUCTHKHU
CTaTUCTUYECKUX THIIOTE3 TeHepaTbHBIX
TeHEePaIbHBIX
apaMeTpoB»
apaMeTpoB)
- IOATOTOBKA K
11.3 Kputnueckast 00:1acTh, n
MPAKTUIECKOMY | - KOHCYJIBTAIIUU 110
YPOBEHb 3HAUHMOCTH,
3aHATHIO, pemenuto U3 Ne9,
MOIIHOCTH KPUTEPHS. OIIK-1.1,
N - BBIIIOJIHEHUE - BeimostHeHue N3
Kpurepwii cornacus 4 2 1 OIIK-1.2,
N3 Nel3 Nel3 «IIpoBepka
TTupcona st rUIIOTE3HI O OIIK-1.3
«IIpoBepka CTaTUCTHYIECKUX
HOPMaJIbBHOM
CTAaTUCTUIECKIX TUIIOTE3»
pacripeesneHun
TUTIOTE3»
- MOJITOTOBKA K
NPaKTUYECKOMY
- KOHCYJIBTAIUH 110
11.4 OyHKIIMOHATBHAS 3aHATHUIO,
pemenunto U3
3aBHCUMOCTb U perpeccusi. - BBITIOJIHEHHE
Kpussie perpeccum. N3 Nel4 NelO,
Br160pouHEIit Ko durmenT «BEIsICHEHHE - Bemoamenne U3 | OIK-1.1,
KO eiaunn Omnpenenenue 4 4 I KOPPEALHOHHOMN Neld  «Briscaenme OlIK-1.2,
pp - npenct pp KOPPESIIMOHHON OIIK-1.3
napameTpoB JIMHEHHOU 3aBUCUMOCTH
3aBUCHMOCTH
perpeccun MeToI0M HU3MEPUMBIX
M3MEPUMBIX
HaMMEHBIINX KBAJPaTOB NPU3HAKOB
o MIPU3HAKOBY
reHEpaIbHOM
COBOKYITHOCTI
HWroro no pazgeny 12 10 4
Wroro 3a cemectp 38 38 30 330
9K3aMEH, 3a4eT C
Hroro no aucuuruivHe 108 108 98,5 ’

OIICHKOH




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 : anektponHsbIi. - URL:
https://znanium.ru/catalog/product/2085943 (mara obpamenus: 05.03.2026). — Pexxum nocrtymna:
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 :
NHOPA-M, 2022. — 496 c. — (Beicmiee obOpa3oBanue: bakanaspuar). - ISBN 978-5-16-
010118-7. -Tekcr : anextponHsbIi. - URL: https://znanium.ru/catalog/product/1818645

(mara obpamenus: 05.03.2026). — Pexxum ocTyImia: 1mo moamnuckKe.

0) lomosiHUTeILHAS JINTEPATypa:

1. Matematuka B mpumMmepax U 3agadax: ydeOHoe mocobue / O.M. Mlertspesa, JI.H.
Kypb6enko, I'.A. HuxonoBa [u ap.]. — Mocksa: UTHOPA-M, 2021. — 372 c¢. — (Beicuee
obOpazoBanue: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekct: snextponHsii. - URL:
https://znanium.ru/catalog/product/1588756 (mata oOpamenus: 05.03.2026). — Pexum
JOCTYIIA: 110 MOATHKCKE.

2. ®uxrtenronsll, I. M. OcHOBBI MaTeMaTH4ecKOro aHanu3a. Yacte 1: yueOHHK Ams
By30B / I'. M. ®uxrtenromnsil. — 18-e u3zn., crep. — Cankt-IlerepOypr: Jlanb, 2026. — 448 c. —
ISBN 978-5-507-55976-3. — Tekct: onekTpoHHBIN / JlaHb: 3IEKTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/512293  (mata obpamenus: 05.03.2026). —
Pexxum moctyma: A aBTOpU3. MOJIB30BaTENCH.

3. @uxtenronbil, . M. OcHOBBI MaTeMaTHYeCKOTO aHanmu3a. YacTh 2: y4yeOHUK IS
By30B / I'. M. ®uxtenromnsi. — 16-¢ uza., crep. — Cankr-IlerepOypr: Jlans, 2025. — 464 c. —
ISBN 978-5-507-50836-5. — Tekct: onekTpoHHBIN / JlaHb: 3IEKTPOHHO-OMOIHMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/473315 (mata obpamenus: 05.03.2026). —
Pexxum moctyma: A aBTOpU3. MOIB30BATENCH.

4. llunaues, B. C. 3agaunnk 1o BeICIIEH MaTeMaTUKe: yaeOHoe mocooue /

B. C. llumaueB. — 10-e¢ u3n., crep. — MockBa: UHOPA-M, 2024. — 304 c. — (Bwsicmiee
obpazoBanme). - ISBN  978-5-16-010071-5. - Tekcr: oanektponnsid. - URL:
https://znanium.ru/catalog/product/2124772 (nara obpamenus: 05.03.2026). — Pexxum noctymna:
10 TIOJIITHCKE.

B) MeToanueckne yKa3anus:


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

1. Axwmanona 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.

2. AxmanoBa 3. C. BekropHas anrebpa: yue6Hoe mocodue / 3. C. AxkmanoBa; MI'TVY. -
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.

3. Axwmanosa 3. C. Ananutrueckas 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.

4. Axwmanona 3. C. HeomnpeneneHHbIN HHTETpaJl: OT TEOPUH K MPAKTHKE: ydeOHOE mocodue /
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.

5. AnucumoB A. JI. [uddepenunanbHoe ucuucieHue (GYHKIUMH OJHOW MEPEeMEHHOI:
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.

6. AnucumoB A. JI. Marpunpl. Onpeaenurenu. CUCTEMbl JUHEHHBIX anreOpandecKux
ypaBHeHU#: yueOHoe nmocooue / A. JI. Aaucumos, T. A. bormapenko, I'. A. KameHena;
MI'TY. - Marautoropck: MI'TY, 2017. - 1 snexrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1898 (mara oOpareHus:
05.03.2026). - ISBN 978-5-9967-1000-3. - TekcT: 2I€KTPOHHBIIA.

7. Baxpymesa . A. COOpHUK NpHUKIAIHBIX 33734 MO BhICHIeH Mmaremaruke. Yactp 2:

npaktukyMm / U. A. BaxpymeBa; MarHutoropckuii roc. Texuuueckuit 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/MPO109/Download/MObject/3188 (narta
obparmienusi: 05.03.2026). - ISBN 978-5-9967-2369-0. - TekcT: 3J1IeKTpOHHBIH.

8. Baxpymea M. A. ®yHKIMM HECKOJBKHMX MEpPEMEHHBbIX: ydeOHoe 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 oOpareHus:
05.03.2026). - TekcT: HEMOCPEACTBEHHBIM.

r) [IlporpammHuoe odecnieuenne u UHTEepHET-pecypcehl:

IIporpammHuoe o0ecnieuenune

Haunmenosanue .

o Ne noroBopa Cpok AeiCTBUS TUIEH3UN
7Zip cB000OIHO pacnpocTpansemoe [10 6eccpovHO
Bpaysep Mozilla
Firefox cB00OOIHO pacnipocTpansemoe [10 OeccpovYHO
Bpaysep Yandex |[cBobGomHo pactnpoctpansemoe 110 OeccpouHo



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/1898
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STATISTICA B.6 [K-139-08 ot 22.12.2008 06eccpovHO

FAR Manager cB00OOTHO pacnpocTpansemoe [10 OecCpovYHO

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

HasBanme kypca CchlIIKa

HanmonansHas uHGOpMaIMOHHO-aHATU TUIECKAST URL:
cuctema — Poccuiickuii mHIEKC HaydHOro iutupoBanust | https:/elibrary.ru/
(PMHII)

DnekTpoHHas 0a3a nepuoanueckux u3ganuii OO0 https://eivis.ru/
«ABUCY

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

MartepuanbHO-TeXHUYECKOE 00ecredeHre JUCITUIUIMHBI BKIIOYAET:

Y4eOHble ayTUTOPUU AJIs IPOBEACHUS 3aHATHI JIeKIMOHHOro Tuna Jlocka,
MYJIbTUMEUIHBIE CPEACTBA XPAHEHUS, TIEpejaul U MpeJICTaBIeHUs HH(OopMaluu

Y4eOHble ayAUTOPUHU I TPOBEICHUS MPAKTUUECKUX 3aHATHH, TPYIIOBBIX U
VHJIMBHU1yaJIbHBIX KOHCYJIbTALNI, TEKYILIETO KOHTPOJISI U IPOMEKYTOYHOM aTTeCTalluu
Jlocka, MyJIbTUMETUWHBIN TPOEKTOP, IKPAH

Kommiekc Metoanueckux pa3paboToK (pa3IaTOYHOro MaTepHraia i METOAMYECKUX
yKa3aHUW) U\WJIK KOMIUIEKC TECTOBBIX 3aIaHUM JUIA MMOATOTOBKU U ITPOBEJCHHUS
MIPOMEXKYTOUHBIX U PYOEKHBIX KOHTpOJIEH

[TomereHus Ast caMOCTOSITENbHOM paboThl yuamuxces [lepcoHanbHbie
koMIbroTepsl ¢ maketoM MSOffice, BbixogoM B IHTEpHET U ¢ OCTYIIOM B AJIEKTPOHHYIO
nH(}OPMaLIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA

[TomertieHue a1 XpaHEHUS U IPO(QHIAKTHYESCKOr0 00CIYKUBaHUS y4eOHOTO
obopynoBanus Lllkadwsl g XpaHeHUsT y4eOHO-METOUICCKON JOKYMEHTAITH, YIeOHOTO
000opyI0BaHUs U Y4€OHO-HATJISTHBIX TOCOOUIA.


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

Hpuioxenne 1
YueOHo-MeTOANYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOI PadoThl 00y4ar0mUXCs

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

AynuTOpHAas cCaMOCTOSTENIbHAS pabdoTa CTYICHTOB MPEAIOJIAraeT pelieHue KOHTPOJIBHBIX 3a/1a4
Ha MPAaKTUYECKUX 3aHATHSIX.

Ilpumepnvie ayoumopnusie konmpoavhote pavomot (AKP):

AKP Nol «Mampuuyuwt, onpedenrumenu, CJ1Y»

3agaua 1. Halinute npousBeaeHne MaTpHil

2 4 -1)(1 1 -1 3
2 -1 1
0 3 7|42 -2 0 -2
00 -2Jl1 1 =2 > 0 Y
1y - - 2) ,
5
31-(4 2 0)
3
3agauya 2. Briunciure onpenenuTens
2 -4 3
5 10 -1

0 4 7

3agaua 3. Haiinute oOpaTHbIe U1 MaTpHIL
1 0 0

(1—4J 2 5 -1
1)32 1)471.

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

x + 3y + 2z = -7,
3x + 2y + 5z = 6,
4x + 3y + z =
AKP Ne2 «Bexkmopuv»
1. TloctpoiiTe Ha MIOCKOCTH BEKTOPhl ¢ = (4"_1), b= (_ 25 ) , €7 (1;2 ) Haiinure nx

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

5 a=(21-3) b=(-402) ¢=01-2) paimre:

a) IMHYy BeKTopa ¢, ero HampaBIAIONINE KOCHHYCHI, OPT BekTopa ¢ ;
6 ab. ac, b la+v2c)}(Ba-sb),
B) c_le_)’ 5><E, Bxg’ (c_1+25)><(3c_z—55)

o abe, (a+2c)3a—3b e —25)

b



3 a=(;4-3) b=(3-25) c=(3-4;2)

3 3

. Halimure momans napauienorpamma,
IIOCTPOEHHOT0 Ha BekTopax 4 T 2b y ¢=3b y yuune ero CTOpOH.

4. TIpoBepbTe, SIBISIOTCS U BEKTOpHI ¢ ~ (1;1;3)’ b=(3 "0"_2), c=(-113)

KOMILJIAHAPHBIMHU.
5. Haiigute (3a +bxc —ZaXb _50), ecm abc=35,
AKP Ne3 «Ilpedenvi»

Beranciauts MpEacibl:

3 2 _ _ —
1 Lim> +3x" +2x > lim (x 71(x 23)(x 4)

x¥>=2 XZ—X—6 n—»® Sx"—x"+11

x’ x’ 1gm
3. lim ——- 4. lim

ool 2x” =1 2x+1 -2 (x+2)
1. L

5. hq¥1—4xfx 6.1H§xag5x 7. H?%3*1

8. MccnenoBare Ha HENPEPHIBHOCTD

x—3ecmu x<(

f(x):{

5F eciu x>0

AKP Ned «Ilpoussoonan»

1. Haiigute nepByto Npou3BOAHYI0 OT (YHKUHUI:

y =arccosdt+r, Xo+2xtl

n Y= 57 2arcl‘g(4x2 + 3x)‘

2. CocTaBbTe ypaBHEHMS KacaTeNnbHOM K Kpuoii XV =4 Brouke X, =1.

3. Bomcsmre npubmikerro ¥ =Vx° +8  mpn x =1,09.

cosdx —1

4. Bsraucaure npezen no npasuiy Jlonurans lin(}ﬁ.
xX—> ( X 1)

AKP Ne5 «Heonpeoenennwiit unmezpany»
. Haiitu Heomnpeiei€HHbIE HHTErPaIbI:
S5x-2

2 _
o SN2 ) fuinGrs v Jsinvede,n) [ 22 g,

3x—-4 . . x—1 x-3
n) | ———=dx,e) |xsin(2x)dx, x) |xarcsinxdx, 3) dx ,un) | ———dx.
'[\/xz—6x+l3 I J Ix3+1 j(962—4)2



AKP Ne6 «DHII: oughpepenyuposanue»

In(x” )

N

5

1. Haiitu n mocTpouTh 00JaCTh onpeieicHUsT GYHKINN Z =

2. HaiiTi yacTHBIC TPOU3BOIHBIC QYHKINU Z = X -arctg
I+x

) < 2 2 .
3. Haiitu npou3BOJHYIO CIOKHOW PYHKIIMA Z=X"y—Yy X,TOe X=UCOSV; y=usinv.

4. HaiiTu mpou3BOJHBIE 6_Z u Z—Z HesiBHOM QyHKIHK e —x’ysinxyz=0.
x y

5. Haiftu skcTpeMyM (GYHKIHE IBYX MepeMeHHbIX 2z =4(x—y)—x° —y°.

AKP N7 «Ooviknosennble Oughghepenyuaivhvie ypasHenusn»

1. HaliTi o6muii uaTerpan wiu odiiee perienue AuddepeHnnaibHoro ypaBHeHUs IEPBOro

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

5) y'—ycosx =sin2x
y(0)=-1

2. Haiitu oOuee pemenue auddepeHnnaisHoro ypaBHEHHS:
a) y'"+2y"-3y"=8x+6)e",
6) ¥ -4y +4y=e""(cosx+3sinx).
AKP Ne8«Cnyuaitnvie coovimusn»

1. Tlo mumenu npou3BoaUTCs TpU BhicTpena. PaccmaTpuBatotes coobitus A, B, C — nonaganue

MIpU NIEPBOM, BTOPOM H TPEThEM BhICTpeax. UTo 03HA4aroT COOBITHUS A+B+C,4B+C,y
. B ypue 12 mapos. Cpeau »tux mapos 3 6enbix U 9 uepHbix. KakoBa BEpOSATHOCTH TOTO, UTO
HayJlaqy BBIHYTBIN IIap OKAXeTCs OeNbIM?

3. B pammoctyauu tpu mukpodona. s Kaxka0ro U3 MepBhIX IBYX MUKPO(OHOB BEPOSTHOCTH
TOTO, YTO OH BKJIIOYEH B JaHHbIK MOMeHT, paBHa 0,45, a g Tperbero — 0,9. Haiitu
BEPOSITHOCTH TOTO, YTO B JIAaHHBI MOMEHT BKJIFOUECHBI 2 MUKPO(QOHa.

4. B mpoaaxe uMerotcs Oelble 1 KOPHUHEBBIE fiilla B COOTHOLIEHUH 2:3, IpHUYeM POU3BOICTBO
60% 6enbix u 71% KOpUYHEBBIX SUI TaTUPYETCS THEM, TIPEIIMISCTBYIONIAM JTHIO TIPOJAXKH, a
ocTaJbHBIC filla JATHPYIOTCS Oosnee paHHUMH uuciamu. [lokymaTtens 3aka3bIBaeT siflia,
JaTUPYEeMbIe THEM, MPEINICCTBYIOIIMM JHIO MPOJaKH, HE3aBUCUMO OT WX IBera. KakoBa
BEPOSATHOCTH TOTO, UTO €My MPOAATYT PEIIETKY OCbIX SHIT?

5. Tenedonnas cetb yupexaeHus oocmyxuBaer 200 aboHeHTOB. BeposTHOCTH TOro, 4TOo B
TEUEHUE MUHYThI BHYTPH 3TOM CETU KTO-TO KOMY-TO IO3BOHUT, paBHa 0,7. KakoBa BeposTHOCTh
TOTO, YTO B T€UEHWE MHUHYTHI OyaeT 5 3BOHKOB? KakoBa BEpOSTHOCTH TOTO, YTO B TEUCHHUE
MUHYTBI Oyzaer He Oonee 5 3BOoHKOB? HaiiTu HauBeposTHeHIee YHCIO 3BOHKOB B TCUCHHE
MUHYTHI.

[\



Ilpumepnuie unousudyanvuvie oomawnue 3aoanusn (H/13):

H/3 Nel «/lunentnaa anzeopa)

1. Pemuts MaTpuuHoe ypaBHeHuEe X+3(A-B)=4C, raoe

{2 e )

-1 5 6 7 > 3 -1 4)(2
2. Bemonuauts gevicteus | 3 4 2 1 |- 2 +5 2 3|13
0 7 8 2 ? 1 -2 3)\4
1 2 3
3. Berumcnuts onpeaenurens 2 0 4.
5 6 7
I 1 2
4. Haiitu obpatHyio matpuiy A~ ,ecin A=|2 -1 2.
4 1 4

5. PemuTh CHCTEMBI JIMHEHHBIX allreOpandeckux ypaBHeHUH o popmyiam Kpamepa,
MaTpU4HBIM METOAOM, MeToaoM ["aycca:

3x, +4x, +2x, =3 X, +x,—x; =36
A) <2x,—x, =3x, =-3 B) <x,—x,+x, =13.
X, +5x, +x;,=-2 2%, +x, +x;, =7

6. Pemmnts cucremy meronom I'aycca
X, +x, +3x; —2x, +3x, =1
2x, 4+ 2x, +4x; —x, +3x, =2
3x, +3x, +5x, —2x, +3x, =1

2x, +2x, +8x; —=3x, +9x, =2

2x,+x, +x, =0
7. Pemnth cucteMy OTHOPOJHBIX YPABHEHUHN 5x,—x,—x;=0

x, —3x, =3x; =0

HJ[3 Ne2 «Ananumuueckan zeomempusy

N —

Haiitu paccrosaue Mexny npsambivu 4x-3y-7=0 n 4x-3y+3=0.

(8]

touku M(2,1,-1) u K(3,3,-1).

ITpoBecTu miockocTs uepes Touky A(2,0,-1) napannensHo miockoctu 3x+4y-z+4=0.
[TpoBecTn miockocth yepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).

Jloka3aTp, 4TO NpsAMbIE B3aUMHO NEPIIEHIUKYIISPHBI:

X y-2 z 3x+y-5z+1=0,

—= =—u

1 2x+3y—-8z+3=0.

Nawnk

2 3

8. Jlokazarhb, 4TO NpsAMbIC NapaJICIbHbI:

B kakoii Touke npsimasi, mpoxojsias depe3 Touku A(3,-2) u B(-1,2), mepecekaet ochk Oy.
Hamnncats kaHOHMYECKUE U TapAMETPUYECKHUE YPAaBHEHHUS IPSAMOMN, TPOXOAAIIEH Yepe3

[TpoBectu npsmyto yepes Touky A(2,0,-1) nepneHauKyIspHO MmIockocTh 3x+4y-z+4=0.



x+2 y-1 z x+y—-z=0
1 x—y—5z-8=0"

9. Haiitu yron mexay npsmoii, npoxoasauieit uepes Touky A(-1,0,-5) u Touky B(1,2,0), u
IJIOCKOCTHIO X-3y+7z+5=0.
10. OnpenenuTs TUI U OCTPOUTH JTUHUIO:

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

H/[3 Ne3 «Ilpeoen. Henpepovienocmau)
1. Haiitu npenensl GyHKIHI:
2x° +x7+5 . x*-3x-2 Nx+1-2 . 1-cosdx
; lim — ; Iim———; lim—;
s>l x?—x =2 w3 Jx_2 1 0 2x-tgx

lim 5
oo Ix? —x+1

2

x 1

x—0 x—0 e3x -1

lim x-(Vx® +1—x); lim 251
Xt x>0\ 2x 41
2. MHccnenoBath Ha HEMPEPBIBHOCTh, HANTH TOYKHU pa3pbiBa, CACIATh YSPTEK:
x+4, x<-1,
y=437; y=ax?+2, —-1<x<],
2x, x>1.
HJ[3 Ned «Ilpouzeoonasn»

Haxocoenue npouszeoonoi

1. Halitn npousBoanble U quddepeHnmansl mepBoro nopsjika

7 cos x
1) y= ,
Y S5x+1

2) y=(2+5x)" —3cosTx,
7 .
I y= §—4x-arcsmx,

4) y=(cosx)®".

2. Haiitu npou3BoHYI0 (QYHKIMH, 33JaHHON HESIBHO

e’ —5xe’ —2xy+11=0.

3.Haiitu npou3BoaHyI0 (hyHKIMH, 331laHHON TapaMeTPHUECKU
x=3cost -5,
y=4t +5.



4. HaiiTi mpou3BOIHBIC TIEPBOTO NOPsAIKA (PYyHKIIUH y=xe
IIpouszeoonas evicuiux nopsaokos. llpunoxcenus npouszeoonoi

d* . x=3t—-1¢, -
dxg; byHKIMIA: a) 32 0) y=5[.
y=3t

d
1. Haiigure & u
dx

o 2 o
2. a) Hanmmmre ypaBHeHuWe KacareabHOU K mapabone y =X~ —4x + 2 B Touke ¢ abeuuccoi

x, = 0. Ioctpoiite rpaduk u KacaTebHyIo.

6) Hanmummure ypaBHEHHe KacaTenbHOM K KpUBOH x° + y°> —4x+2y—164=0 B ee Touke C

koopaunatamu (7; 11). IlocTpoiiTe KpuBYIO U €€ KacaTeabHYIO.

3. HaﬁHHTe HauOoJIbIIIEE M HANMEHbIIIEE 3HAYECHUS (byHKHI/IH Ha 3aIaHHOM OTPE3KEC
3 2
f(x)=2x"—6x" —18x+7 xel[-2:2].

4. Beraucnure mpeaesbl, UCTOAb3Ys MpaBuiio Jlonuras:

. 2x —8x% +13x-10
a) lim—; > ;
=2 xT —=2x"+3x-6

6) lim x-ln(ex - 1).

x—>+0

5. 3aBUCUMOCTb MYTH OT BPEMEHH IPH NMPSMOJIIMHEHHOM JBUKEHUH TOUKH 33/1a€TCSl ypaBHEHUEM
3 2
s = Et +2¢t° =3, s — OyTh BM, a [ — BpeMs B C. BEIYHCIINTE €e CKOPOCTh U YCKOPCHHE

B MOMCHT BPEMCHU { = 4c.

Ilpumenenue npou3zeo0Hoil 013 UCC1E006AHUA PYHKUUIL

1. Hocrtpoiite rpaduk (GyHKIMM C [OMOINBIO MPOM3BOJHONW  MEPBOro  MOpsIKa
y=-x"=3x>+9x+11.

2. HaiiauTe IPOMEXYTKH BBITYKIOCTH, BOTHYTOCTH M TOUKH Tlepern6a GyHKIHH  y = 2x — 3/x?

3
3. Haiiute acUMITOTHI M HOCTPOTE cXeMaTH4HO rpaduk Gynkuun -~

(x+1)

2
4. Tlposenute NOJHOE UCCIIENOBAHUE QYHKIMH U IOCTPOUTE rPaduK - X o3x+3
x-1
5. TIpoBeaute monHoe uccieaoBaHne QYHKIMH U TOCTpoiiTe rpaduk
Inx

X

HJ[3 Ne5 «Heonpeodenennwtii unmezpan. OnpeoenenHvlii UHmMeZpan u €20 NPUiI0HCeHU)

1. HaliTu Heonpe1eNeHHbIE HHTErPaIbl

3
1-.[ L—&ﬁ% x Z-J‘ 2 - = ! dx
3Wx 5 3+x° 2Jx2-3




5. [x(3x+1) dx
7. I\/l—exexdx
9. Ixe_3dx,

11.

J~ dx
Ix +3x +24x°

13 dx

(x+DVx* +2x-1.

ctg’x -6
4. | =———dx
I sin’ x

2x—1
6.| ————
-[xz +2x+10

J‘ 4x+3 dx.

(x—2)’

10 J‘L
. x(x? +1)°

12 J'L
' cosxsin® x~

2. Beruucaurs OMPEACIICHHBIC NHTCTPAJIbL

2
1. j(x2+xi4)dx. 2.
1

2

]Eln sin xdx

3. BeruncnuTh miomaas GUrypsl, orpaHUueHHON JTUHUSAMU

1) 3x—y=4, y*=6x

y=3(y23).

4. BbIUMCINTG IMHY IyTH KPUBOM, 3aJJaHHON ypaBHEHHEM

2) r=cos2gp, OSgoS%
3) x=20.osz,
y = 6sint;
1) y=Inx,
2) p=3e"",

x =e'(cost —sint),

3) {x =¢'(cost +sint),

\/SSxS\/l_S.

—-n/2<@p<m/2

w/2<t<.

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

OrpaHMYEHHOM rpadukamMu GyHKIuit x =3-y° |, x =" +1

HJ[3 Neb6 « DHII: wacmuovie npou3soomvle, IKCMPEMym»

1. Haiitu oGnacte onpeneneHuss QyHKIUH Z =

ln(l—)c2 —yz)

T

2. HaiiTu 3Ha4eHUs YaCTHBIX MPOU3BOJHBIX (DYHKIIMI B 33JaHHOM TOUKE:

1

A) z=x" (1)

B) z=In(Vx+») (11).



2
3. Haittu 2—?, ecnu u = xy+sin(x+ y).
X

4. BeluucnuTh NpUOIMKEHHO \/ 5-e"” +2,03".
5. Haiitu 5kcTpeMyMbl GyHKIMH  z =X~ +2y° —4x— 6y +2.

6. Haiitu mpou3BOAHYIO0 QYHKIUU Zz = Inx _Iny B HampasiyieHuu Bektopa (1;1).

y X
7. HaiiTi 5KcTpeManbHOE 3HaueHHe (pyHKIUU z =2Xx+ y —p° —x° Hpu ycnoBuu x +2y =1,

8. HaliTn HanGouspiee 3HaueHne (DYyHKIUH:

x>
A) z=x-2y+5 y=>0 b) z:ln(x2+y2)
x+y<1;
x+2y<l1
x=0
y=0.

HJ[3 Ne7 «Kpammubvie unmezpano)

1. BeIYMCIUTh OBTOPHBIN HHTErpa jdyj(2x + y)a’x.
-2 0

1

y 3

2. I3MeHUTh NOPSAOK UHTETPUPOBAHUS B JBOMHOM MHTETpaJe: Idy I f X; y)dx.
1

y

N x’
3. BerunucauTs 1BOIHON MHTETpal H — dxdy, rne D — 061acTh, OrpaHuYeHHas IMHUAMU
y

1
y:_ay:xax:4-
X

4. Beraucnuts mwiomanb GUryphl, OrpaHiIeHHON OKPY>KHOCTSIMU + =1, 7 =2cos¢@ (BHe

OKPYHOCTH

r=1).
5. BeIuMCcauTh miomaas GUrypsl, OrpaHMueHHON JTUHUAMU Y = A u x+y-7=0.

6. BeranciauTs TpoiHOM UHTErpas m (x2 +3 yz)dxdydz; R:0<z<3x,x+y<l, y>0 1o ¢urype R,
R
OTPaHMYCHHOW TTOBEPXHOCTSIMH.

7. Beraucautb 00bEM Tesa, OrpaHUYEHHOTO MOBEPXHOCTIMHU



z=8-x—y, x=0, y=x>, y=4, z=0.

8. HaiiTu cTaTnyeckrue MOMEHTHI OTHOCUTEIBLHO KOOPANMHATHBIX OCEH MIIACTUHKH,
OrpaHHYEeHHOH mapabosoil y = x’ (y > 0), npAMON  X=9, eCliM INIOTHOCTh pACIPEaCIICHUS

MacCChl B KaX(HOﬁ TOYKE paBHA OPAHNHATEC 9TOH TOYKH.

9. Haiiure MmomenThl uuepuun [, I, 1, OJHOPOIHOM IIIACTHHKH (5 = 1), OrpaHU4YCHHOU

OCSIMH  KOOpJIMHAT M npsimot ¥y =2 —0,5x .

HJ[3 No8 «Hucnosvie paodwl, hynkyuonaivHvle paovl»

0
1. loka3aTh CXOAMMOCTb U HAUTH CyMMY psiia 2—2 .
a h+n

2.MccnenoBarb Ha CXOJIUMOCTD PSIIBI:

2 EREE 0 L) 0 G 0 B

= (Bn)! ' \4n+1

g nzzll (Bn+ l)wlln(n +5)

3. HccnegoBathb psAABI Ha a6COJ'IIOTHy}O " YCIIOBHYIO CXOAUMOCTD:

2) imzj_f 6 i ( 1) ) Z( D'@n+l)

n=l1 n=1 n n=1 3n+2

4. Haiitu cymmy psana z (),

———~>—— ¢ TouHocThiO 10 0.001.
= 4"(2n+1)

5. Haiit 0651acTh CXOAMMOCTH CTEMIEHHOTO psija:

=DH"2"(x+1)" 4" (x— 3)2" (=1D" ()C+2)2nJrl
; 3n+2 -0) Z N2n+ ’ nZI:

6. Paznoxute QyHkmuio B psaa Teinopa mo cTeneHsam X :
a) B+e )’ ,0)7/(12+x—x), B)In(1-x—20x").

7. Berancauts uHTErpan ¢ TouHocTsio 10 0.001:

a) 6) jsin(25x2)dx.

0.5 0.2
J~ dx
0 4 1+ x4 0



8. Haiitn mpubmmkénno pemenue 3anauu Ko B Buje oTpeska psiga Tenmopa 1mo cTerneHs M
’

yi:x2+y2

X C YeThIpbMs HEHYJIEBBIMH KOA(PPHUIIMEHTAMHU: { ’ .
y(0)=0,y'(0)=1

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

[-7,7] bopmymnoirt [ (x):{

x+7x,—-7<x<0
7, 0<x<rm

HJ[3 No9 «Obviknosennvle oughghepenyuanvrvie ypagHeHus»

1. Haittu oOmuit mHTErpan wiv odiiee pemeHue nuddepeHmaibHOro ypaBHEHHS IEPBOTO
nopsizika (B mpumepe 3)pemuTs 3aaauy Korm):

2 2
) V4-x*y' +x° +x=0, 2) y':x +§xy 2) ,
2x° —6xy

' _ 2
3) {xy ARk NN SN2 PR
X

>

y(1)=1 x’
2. Haiitu obiee penienne aupQepeHraib-HOro ypaBHEH S
1) y"'xInx=y",2) (1+x>)y"+2xy" =12x".

y" =2sin’ ycosy
T '
yh==,yM=1

4. Haiitu oOmiee penienue nugdepeHnnaibHoro ypaBHeHUs (B IPUMEpE 1)  PEIIUTh 3a/1auy
Komm):

3. Haiitu pemenue 3anaun Komu:

1) y"—2y'+y=xexj 2) V' +4y' +5y =x*
3) Y —4y"+5y =6x> +2x-5, 4) y""+2y"-3y" =(8x+6)e”,
5) ¥ —4y' +4y=e**(cosx+3sinx), 6) y'" —64y" =128cos8x —64e"",
y'"+y=1/sinx
7 {y(ﬂ/Z) =1,y'(x/2)=n/2
5. Pemute cucremy /1Y nepBoro nopsjka AByMs Crioco0aMu - MOJICTAHOBKU U METOJIOM Diiepa
y' =2x-5y+eé
{x' =y—6x+e”
H/[3 Nel0 «Teopua éepoamnocmeit»

1. Ilpom3BomuTcs 5 BEICTPENIOB MO PE3EPBYapy C FOPIOYNM, IPUUYEM pE3EpBYyap MOCIE NEPBOTO
MIOT1aJIaHUS B HETO BOCILIAMEHSIETCS, a M0CJIe BTOPOIO MOMa/laHusl B HETO — B3PbIBACTCS.
BeposTHOCTh nONIaanus B pe3epByap Ipu KakaoM BeicTpene pasHa 0,3. Haiitu
BEPOATHOCTH TOTO, YTO pe3epByap OyAeT MOJI0KKEH, HO HE B30PBETCS.

2. B cembe Tpoe aereii: 2 ManpuuKa U AeBOYKa. J[eTH UrparoT Ha KyxHe. BeposTHOCTB Toro,
YTO MaJbUMKHU Pa300bIOT OCyly cooTBeTcTBeHHO paBHa 0,7 u 0,8, a st neBouku — 0,4.
Haiitu BeposiTHOCTH TOTO, YTO TOCYyAa OyAeT pazouTa.

3. Cama nmonagaeT B MUIIEHb IIPU OJHOM BBICTpEINE ¢ BeposATHOCTHIO 0,8, Mama — ¢
BeposATHOCThIO 0,7, a ITama — ¢ BepoarHocTsio 0,75. Cama BeicTpenui 2 pasza, Mama — 3
pa3a, [lama — 1 pa3, mocie yero B MulIieHu 01710 0OHapYKeHO 0AHO oTBepcTHe. KakoBa
BEPOATHOCTH TOT'O, UTO B MUIIEHb Nonana Mama?

4. Pa3pbIB CBSI3M TPOUCXOAUT B OJHOM W3 3BEHbEB TeleOHHOro Kabens. MOHTEp
II0CJIEIOBATENBHO NTPOBEPSIET 3BEHbs, OOHapyXkuBas MecTo paspbiBa. CoOCTaBUTH Pl



pacrpeneneHuss 4ucia OOCIETOBaHHBIX 3BEHBEB, €CIM BEPOSATHOCTh pas3phbiBa U
KXKJIOTO 3B€HA IIOCTOSIHHA W paBHA P.

5. 3amaH pAn  pacupenesieHus: IUCKPETHOM CIy4alHOW BEIWYUHBI X.
X |1 2 3 4 5 6

P 10,03]0,15|0,20 {035 | 0,15 |?

[Toctponth MHOTOYTOJNIBHUK pacnpeneneHus. Onpenenuts (yHKIHIO
pacripefieyieHusi M TOCTpOouTh €€ rpaduk. Belumciaute MareMaTHUECKOE OXKUAAHUE

m, D[X] o,
, JACIIEPCHIO , CpelHee KBAJPATUYECKOE OTKJIOHEHHE u

P(m_— <X<m_ + .
BEPOATHOCTh (m, —o, «+0y)

6. 3agana QyHKOHS pacnpenelieHus CIy4alHOW BeIHYMHBI X
0, x<3,

F(x)= %(—x3 +12x2 —45x+54), 3<x<5,

1, x>5.

Haiitu mnotHocth pacnpenenenus. [loctpouth rpaguku GQyHKIUH |
IUIOTHOCTU paclpeaeneHusl.

P(X (0, 4)).

Beraucnuth MaTeMaTHUeCcKoe OXXHUIOAaHHUC, AUCIICPCUIO U

BEPOSITHOCTD

7. B Tabmune mnpuBenéH 3aKOH pACHpPENCICHHS BEPOSTHOCTEH CHCTEMBI CITy9alHBIX
BenuuuH (X, V)

X

v T2 -1 0 1
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a

Haiitu: koappuuueHT «a»; mareMaTHUECKHE  OXHJIAHHUS Mo My JMCTIEPCUU

2
X9

o

2

Y; KOI(PQUIMEHT KOppemsun

I”Xy

HJ[3 Nell «llepeuunasa oopadomrka pe3yibmanmoe IKCHEPUMEHma)

I[aH CTaTUCTUYECKHUM pax (I/ICXO,Z[HBIG 3HA4YCHUA BCJ'II/I‘-II/IH)

X N X N X N X Y X Y
384 | 18,7 | 40,7 | 24 | 30,3 | 18 | 27,3 | 25,1 | 22 21
40,2 | 11,7 | 50,8 9 284 | 15,77 | 38 | 20,6 | 32 | 28,6
24,1 | 20,9 | 38,2 | 22,8 | 47,6 | 11,3 | 52,8 | 15,2 | 19,5 | 19,7




3251224 36 | 198|303 | 21,3 | 48 |245 | 46 | 203

25 | 29,5 35,7 | 153 | 30,5 | 27,8 | 26 | 28,7 | 27,8 | 15,5

38,1 | 19,6 | 34,3 | 20,7 | 48,7 | 11,5 | 32,5 | 28 | 35,2 | 30,7

16,8 | 32,2 | 43,8 | 13 | 16,8 | 183 | 57,1 | 2,9 | 41,6 | 18,2

28,8 29,7 | 355 | 24 | 239 (20,2 | 40 | 23,8 | 42,5 | 153

47,1 | 14,7 | 459 | 24 | 543 | 14,2 | 50,7 | 15,9 | 32,9 | 22,5

50,1 | 15,9 | 29,3 | 21,9 | 60,8 | 27,2 | 58,6 | 9,3 | 35,6 | 22,7

30,2 | 25 | 542 | 142 | 21,4 | 19,8 | 40,1 | 17,4 | 47 | 173

36,9 | 23,2 | 59,8 | 6,1 | 384 | 23 | 344 | 234 | 31,4 | 30,2

36,6 | 7,9 | 32,2 | 223 | 46,8 | 20,5 | 53,7 | 12,4 | 28,2 | 30

38 | 15,4 | 52 6,1 | 23,8 | 18,3 | 42,1 | 28,5 | 33,7 | 19,8

55 11 | 31,2 | 242 | 379 | 32,6 | 43 | 20,2 | 27,6 | 18,5

16,2 | 25,2 | 51,2 | 14,2 | 30,6 | 21,5 | 23,5 | 14,6 | 36,8 | 10,7

49,7 | 15,9 | 32,2 | 20,4 | 37 | 24,5 | 32,9 | 25,8 | 45,5 | 14,8

49,7 | 19,5 | 30,9 | 20,7 | 57,6 | 20,3 | 54 | 14,4 | 18,6 | 153

423 | 19,7 | 41,5 | 10,8 | 41,9 | 14,6 | 42,3 | 23,5 | 25,8 | 274

35,7 | 11,9 | 41,2 | 9,8 | 34,1 | 26,3 | 58,8 | 9,2 | 39,2 | 17,5

Haiitu BeIpaskeHHe JBYMEPHOTO SMIIUpUYEcKoro pacnpeaeneHus (X, V), aMnupuyeckue
pacripesielIeHus COCTaBIAOMMX X U Y, IOCTPOUTH I'padrueckoe 0ToOpaskeHHe pacipeesIeHU.

I[J'ISI 9TOI'0 - COCTABUTH KOPPCIAIMOHHOC I10JIC, KOPPCIIIMUOHHY O Ta6nnuy a0COJIFOTHBIX 4acCToT,
BAapHUallMOHHEBIC PAABI, Ta6J'II/IIIy «CraTucTuueckas COBOKYITHOCTH U3MECPHUMOTI'0O IIPHU3HAKA.

HJ[3 Nel2 «Hucnosvle xapakmepucmuku 2eHepaIbHbIX RAPAMEmpoes)

ITo nanubM, momydeHHbIM B /I3 Nel 1, onieHuTE reHepanbHble TapaMeTphl: HAMAUTE CpeaHee,
JUCIIEPCHs, CpeJIHEE KBAAPATUYHOE OTKIOHEHHE, aCUMMETPHS, IKCLECC, MO/IA, MEINAHA,
Koa(urmenT Bapuauu s npu3HakoB X U Y. O1ieHuTe CTeNneHb OTKIOHESHHS SMITUPUIECKOTO
pacnpeneneHus 3TOro U3MEpUMOTro MIPU3HAKA OT HOPMAJIBHOTO PaCIpECIICHHUS.

Jlns sToro 3anonHuTe Tadbnuiy «Pacder BBIOOPOUHBIX OI[EHOK MPU3HAKOB» U IIPOBEINTE
pacueThl UCIPABIIEHHBIX OLICHOK M'eHepalbHbIX apaMmeTpoB. Craenaiite BbIBOA 0 KO3 HIeHTe
BapHaluH.

HJ[3 Nel3 «IIpoBepka CTATUCTUYECKUX THIIOTE3)

ITo nanubiM, onydeHHbIM B /I3 Nell u 12, mpoBecTH CTaTUCTUUYECKYIO TPOBEPKY
CTaTHUCTUYECKOM TUNIOTE3bI O HOPMAIbHOM PAcCIpeeICHUN U3MEPAEMOTo MpU3HaKa 110
CJICYIOIIUM KPUTEPUSIM: a) CPEAHEMY KBaIpaTUIHOMY OTKJIOHEHHIO, 0) pazMaxy



BapbUpPOBaHUS, B) MOKA3aTEsIM HCIIPABICHHBIX aCHMMETPHUH U JKCIecca, T') Kputepuio [Tupcona
¥? (ypoBeHb 3HAUMMOCTHU MPUHATH paBHBIM 0.05). B cyuae NpUHATHS THIIOTE3HI O
HOPMAJIbHOCTH PACTIPCACIICHUA HalTH AOBCPUTCIIbHBIC UHTCPBAJIBL IJII MATCMATHYCCKOT'O
OKUJAHUS U CPEIHEr0 KBaIPaTUUHOTO OTKIOHEHHUS IIpH ypoBHE Haa&xkHocTH 0.95.

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

[To nannubiM 3amauu, uccienyemoit B U3 NoNe 11-13,  naiiTu u 3anucath B
KOPPENSIUOHHYI0 TabJIHIly YCIOBHBIE cpeHue. Ha KoppensinoHHOM I0Jie IIOCTPOUTH JINHUH
perpeccun. Haiitu ucnpaBieHHbIH KOPPETAHMOHHBII MOMEHT U KO3 (DUIIEHT KOPPETISALIHH.
[TpoBepuTh rUNOTE3Yy O HE3ABUCUMOCTH NpU3HakKoB X U Y (ypOoBEHb 3HAUUMOCTH IPUHATH
paBHbIM 0.05). Paccunrtath ko3¢ duiinenTs! nHeHoU perpeccun (X Ha Y wm Y Ha
X).IlpoBepuTh 3HAYMMOCTh YpaBHEHUS perpeccuu. Haiitu qoBepuTebHbIe HHTEPBAIBI 115
KO3 (D PUITMEHTOB KOPPEIAINU 1 JTMHEHHOM perpeccun (1pu ypoBHe Haa&xkHocTh 0.95).



Hpuiioxkenne 2

OueHo4HBbIE cpeCTBA JISl MPOBEJeHUS MPOMEKYTOYHON aTTeCTalluu

a) [lnannpyembie pe3yibTaThl 00y4eHHUs] H OLIEHOYHbIE CPEACTBA /ISl IPOBEAeHHA

MPOMEKYTOYHOM aTTEeCTAIMU:

CTpyKTypHBII
AJIEMEHT
KOMIIETEHIINH

[Inanupyemble
pe3yJIbTaThI
0o0yueHus

O1neHOYHBIC CPEACTBA

OIIK-1 — cnocoOHOCTHh AHAJM3UPOBATH 3a1a44 PO eCCHOHAIbHOM 1eATeJILHOCTH Ha
OCHOBE MOJIOKEeHH I, 3AKOHOB U METO0B B 00J1aCTH €CTeCTBEHHbIX HAYK H MaTeMATUKHU

OIIK-1.1:
Hcnosnb3yer
IIOJIOXKCHU A, 3aKOHBI
Y METOJIbI B 00JIaCTH
€CTECTBEHHBIX HAYK
Y MaT€MaTUKU IIpU
penieHnu
MPaKTUYECKUX 3a/1a4

- OCHOBHEIC
MOHSITHS Y METOIBI
JIMHEIHOM,
BEKTOPHOU aareOpsl
M aHAJIUTHYECKOM
reoOMEeTpHH;

- OCHOBHBIE TOJIO-
KEHHS TEOPUH TIpe-
JIEJIOB U HETIPEPbIB-
HBIX (QYHKIUH,
rpauKu OCHOBHBIX
3JIEMEHTaPHBIX
GbyHKIMA 1 UX
CBOMCTBA;

- OCHOBHBIE TE€OpE-
MbI U depeHiu-
QJIIBHOTO U UHTE-
IPaJIbHOTO UCYHCIIE-
HUs QyHKIUR 011~
HOW M HECKOJIBKHX
NepPEMEHHBIX,
METO/IbI

g depeHnaIbHOT
0 UCYHCIICHUS
UCCIIETOBaHUS
(GyHKIUH, OCHOBBI
YHCIICHHBIX
METOJI0B
BBIUUCIICHUS
OIIpEAEIEHHBIX
UHTETPAJIOB,

- OCHOBHBIE THIIBI
OOBIKHOBEHHBIX

TeopeTnueckue BONPOCHI AJis1 IK3amMeHa B 1
cemecrTpe

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

2. Onpenenutensb. Onpenenenne, CBOUCTBA
OTIPENICITUTEIS.

3. HeBbipoxxaenHas matpunia. O6patHas
Marpuua. Panr maTpumsl.

4. CucteMbl IMHENHBIX ypaBHEHU. OCHOBHBIE
noustus. CoBMectHoCcTh CJIAY.

5. PelieHne cucteM JTUHEHHBIX YPaBHEHUN.
Matpu4HbIli METOA.

6. Perienne cuctem JIMHENHBIX YpaBHEHUI.
®opmynsl Kpamepa.

7. PellleHHEe CUCTEM JIMHENHBIX YPaBHEHUN
MerozoM ["aycca.

8. CucTeMbl TMHEHHBIX OHOPOIHBIX YPAaBHEHHM.

9. Bekropsl. JInHeiHBIE ONEpaiMy HA/L
BEKTOPaMH.

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

11.CxanspHoe pon3BeIeHNE BEKTOPOB, €T0
cBoricTBa. [IpuinokeHus cKansipHOro
IIPOU3BEACHUS B T€OMETPUH, (PU3HKE.




CtpyKTypHBII [Inanupyemsle
JJIEMEHT pE3yJIbTaTHhI OneHouHble CpeacTBa
KOMIIETEHIINH o0yueHHS
middepenmansabl | 12.BekTopHoe mpon3BeaeHne BEKTOPOB, €T0
X YpaBHEHHUU U cBoiicTBa. [IpunoxeHns BEKTOPHOTO
METO/JIbI UX MPOU3BEICHUS.
pelIeHus;
13. CMelanHO€ MPOU3BEICHUE BEKTOPOB, €TI0
- OCHOBHBIE cBoiictBa. [IpuiiokeHus cMeaHHoTro

TTOJIOXKEHUS TEOPHH
PAIIOB;

- OCHOBHbIE
MOHATHUS TEOPUH
BEPOATHOCTEH U
MaTeMaTU4ECKON
CTaTUCTUKU

IIPOU3BEACHUS.
14.YpaBHeHus npsIMOM Ha IJIOCKOCTH.
15.YpaBHEHHUS IIOCKOCTH B IPOCTPAHCTBE.
16.YpaBHeHUs IPSMOI B IPOCTPAHCTBE.

17.B3anMHOE pacroyiokeHue MpsIMbIX U
IJIOCKOCTEN. YTOJ Mexay HuMH. PaccTtosiHue ot
TOYKH 10 NPSMOM, TUIOCKOCTH. Touka
HepeceyeHust MPSIMO U MII0CKOCTH.

18. KpuBble BTOpOTO NOpsi/IKa: OKPY’KHOCTB,
aJuMIic, runepOona, mapadosna, ux
reOMETPHUECKUE CBOMCTBA U YPAaBHEHUS

19. @ynkuus. Cnoco6sl 3aaanus. O0nacTh
onpezeneHusi. OCHOBHbIE 3JIeMEHTapHbIE
(GyHKIMHU, UX CBOMCTBA, Tpa(UKH.

20. [Ipenen ynkuuu B Touke. [Ipenen pynkumuu
B OeckoHeuyHOCTH. OTHOCTOPOHHUE TIPECIIBI.

21.beckoHeyHO Masble M OECKOHEYHO OOJIbIINE
GyHKIUH, CBSI3b MEX1y HUMU. CBOMCTBa
0ECKOHEYHO MaJIbIX (PYHKLUH.

22. Teopemsl o0 npenenax. Packpeitue
HEOIPEACIEHHOCTEN.

23.3amMeuaTesbHbIE PEEIbI.

24. CpaBHEeHHE OECKOHEYHO MaJIbIX (DyHKIIHUI.
OKBUBaJICHTHbIE OECKOHEYHO MaJible (PyHKIIMH
¥ OCHOBHBIE TeOpeMbl 0 HUX. [IpuMeHeHue k
BBIUHCIICHUIO TIPE/IENIOB.

25. HenpepbIBHOCTH (DyHKITMH B TOUKE. TOUKH
pa3pbIBa U UX Kiaccu(uKaIus.

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

27.TlpousBoaHast PyHKIINHU, €€ TEOMETPUICCKUN
U QU3UYECKUI CMBICIT.

28. YpaBHEHMS KacaTeIbHON U HOPMAJIH K
KkpuBoi. JuddepenmpyemMocts GyHKIMH B
TOUKE.

29.1IponsBoHas CyMMBI, pa3HOCTH,
IIPOM3BEACHNUS, YACTHOTO (DYHKIIHIA.
ITpon3BoiHAs CI0XKHON M 0OpPaTHOM (HYHKITHIA.




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsle
pe3yibTaThl
0o0y4eHus

OneHouHble CpeacTBa

30. AuddepeHnnpoBaHme HESIBHBIX U
napaMeTpUUecKy 3alaHHbIX QYHKIUI.

31. Jlorapudmmueckoe nuddepeHpoBanue.

32.IIpon3BoHBIE BBICIIUX MOPSIIKOB.

33. uddepennman ¢pynkmun. ['eomerpuueckuit
cmbich nuddepenmana. OCHOBHbBIE TEOPEMBbI
o muddepennmanax.

34. [Ipumenenne nuddepennmana K
MPUOIMKEHHBIM BBIYUCIICHUSIM.

35.OcHoBHbIE TeOpeMbl U] PepeHInanbLHOro
ncuncienus: Pomns, Jlarpanka u Komm.

36. I IpaBuno Jlonurans.

37. Y cnoBust MOHOTOHHOCTH (DYHKITHIA.
OkctpemyMmbl QpyHkImii. Heodoxomumoe u
JIOCTAaTOYHOE YCIOBHS SKCTpeMyMa (yHKIIHH.

38. Hanbosnbiliee 1 HaMMeHblIIee 3HaUeHUs
(GYHKIIMM Ha OTpE3KeE.

39. BemmykuiocTs rpaduka ¢yHkiuu. Touku
neperuda. HeoOxoaumoe u jocraTouyHoe
YCIIOBUS TOUYEK Meperuda.

40. AcumMnToTHI rpaduka QyHKIHH.

TeopeTHueckne BOMPOCHI JIsi IK3aMeHA BO 2
cemecTpe

1. ITlepBooOpa3Has. Heonpenenenusrit
UHTErpal U ero cBoictBa. Tabmuna
OCHOBHBIX UHTETPAJIOB.

2. OCHOBHbIE METOABl UHTETPUPOBAHUS:
3aMEHa IEPEMEHHOM W HHTETrPUpPOBAHUE
10 YacTsIM.

3. HHurerpupoBanue palnoHaIbHBIX
byHKIUi.

4. HHTErpupOBaHME  TPUTOHOMETPUYECKUX
byHKIUi.

5. HHurterpupoBanue UppalMOHATIBHBIX
byHKIui.

6. OmnpeneneHHbld HMHTETpall Kak Ipenesn
MHTETPAIIBHON CyMMBI, €r0 CBOMCTBA.

7. ®opmyna  Hstotona —  JleiiOHuna.
OCHOBHBIE ~ CBOWCTBA  ONPEIEICHHOTO
UHTETpaa.

8. Bbruncnenue omnpeneneHHOro HMHTErpaia
(3amMeHa epeMEeHHOM, UHTErPUPOBAHUE 110
yacTsiM). VHTerpupoBaHue 4YETHBIX U
HEYETHBIX (YHKIUH B CHMMETPUYHBIX

npesenax.
9. HecoOcTBeHHbIE HHTETPATIBI.
10. ['eomerpuueckue u buzndeckue

MPUJIOKCHUS ONIPCACIICHHOIO MHTCTpaJia.




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsle
pe3yibTaThl
0o0y4eHus

OneHouHble CpeacTBa

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.
26.

27.

28.
29.

30.

31.

32.

33.

Ob6nacte ompenencaust DOHIL Tlpenen,
HernpepbIBHOCTh.  CBOWCTBAa  (PYHKIIUH,
HENPEPBIBHBIX B OTpaHUYCHHOU
3aMKHYTOI 00J1acTH.

YacTHbIe IPOU3BOIHBIC IEPBOTO TOPSIKA,
UX TEOMETPUUECKOE UCTOIKOBAHHE.

YacTHble IPOU3BOJIHBIC BBICIITHX
HOPSIIKOB.
HuddepernupyemMocTsb u TTOJTHBIH

nuddepernman GyHKIIH.

[Tpumenenue monHoro muddepeHnuana K
IPUOIMKEHHBIM BBIYHCIICHUSIM.
JuddepeHnmansl BRICIIHX TOPSIIKOB.
[TpousBoanas cnoxxnoit pynkuuu. [Tonnas
IIPOU3BOIHAS.

WNHBapuaHTHOCTH dbopMbI MIOJIHOTO
muddepeHnmana.

HuddepenurpoBanre HesBHON (yHKITHH.
KacarenbHass IJIOCKOCTH M HOpMaib K
MTOBEPXHOCTH.

OkcTpeMyM (YHKIUU JBYX MEPEMEHHBIX.
HeoOxomumoe M [OCTaTOYHOE YCIOBHE
JKCTpEMyMa.

Y cnoBHBIN JKCTPEMYM. Meron
MHOxHTenen Jlarpanxka.

HauGonpiiee v HauMeHbllee 3HAYCHUS
(GyHKIIUM B 3aMKHYTON 001acTH.

JIBOWHOW MHTETpaj: OCHOBHBIE IOHATUS U
OIpEIECTICHUS.

['eomerpuueckuii U QU3NUECKUN CMBICIT
JIBOMHOTO MHTETpaa.

OcCHOBHBIE CBOMCTBA IBOMHOTO UHTErpaJa.
Brpiunciienne JOBOWHOrO HWHTErpaja B
JIEKapTOBBIX KOOpANHATAX.

Briunciienne JIBOWHOrO WHTErpaja B
MOJISIPHBIX KOOpAMHATAX.

[IpunoskeHns IBOMHOTO UHTErpaa.
TpoitHOM WHTErpan: OCHOBHBIE IOHATHS,
CBOMCTBA.

Brlunciienne TpoMHOro MWHTErpajga B
JIEKapTOBBIX KOOPANHATAX.

3amMeHa  TNEpPEeMEHHbIX B  TPOWHOM
HHTETpAale. Beruucnenne  TpOMHOrO
WHTErpajla B  IWIMHAPUYECKUX U
c(hepruyecKux KOOpIUHATAX.
['eomerpuueckuii U (U3NYECKUNA CMBICI,
MIPUJIOKEHUSI TPOMHOIO UHTETpalia
Uucnosbie psabl. CXOOUMOCTh U CyMMa
psana. CBOMCTBA PsIIOB.




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsle
pe3yibTaThl
0o0y4eHus

OneHouHble CpeacTBa

34.

35.

36.

37.

38.

39.

40.

41.

42.

Pan reOMETPUYECKOMN MIPOrPECCHUM.
HeoOxomumplii  mpU3HaK  CXOAUMOCTH
YUCIIOBOTO psna. ['apmonnyeckuii ps.
JloctatouHble  OPU3HAKKM  CXOAUMOCTHU
3HAKOMOJIOKUTENbHBIX psfoB. [lpuszHaku
cpaBuenus. [Ipusnak [amambepa.
Jocrtatounble  TPU3HAKKM  CXOJAUMOCTHU

3HAKOIOJIOKUTEIIbHBIX PAIOB.
PannkansHbIi TIPU3HAK Kommn.
Nuterpanbusiii npusHak Kou.

3HaKo4Yepeyouecs u
3HAKOIIEPEMEHHBIE PAIBL. [Ipu3nak

JleitoHuna. AOconroTHass U yclOBHast
CXOAMMOCTb Psizia.

@OyHKIMOHAIbHbIE PpAIbL Ob6nactp
cxogumoctu. CreneHnele psanael. Teopema
AGens. Pammyc cxomumoctu. CBoiicTBa
CTEIICHHBIX PAIOB.

Psane! Telinopa u Makiiopena. Pasnoxenue
(GYHKUMI B CTENICHHbIE PSI/IbI.
[IpumeHeHHe  CTENEHHBIX  psJIOB B
NPUOJINKEHHBIX BBIYUCICHUSAX.
Tpuronomerpuyeckue PAIBL
Omnpenenenne KO3 PUIIMEHTOB
TPUTOHOMETPUYECKOTO  psAja. YCIOBHE
pasnoxxuMoctu GyHKUuH B psig Oypbe.
Psaapl dypbe miisi 4ETHBIX W HEYETHBIX
¢byukuuid. Psagsl @ypbe Ui QYHKUHH
MIPOU3BOJIBHOrO Tepuoja. Paznoxenue B
psn @ypbe HeNepUOIUUECKUX (DYHKIHH.

TeopeTnyeckue Bompocsl 1151 3a4eTa ¢
oleHKoOii B 3 cemecTpe

Huddepenunansabie YPaBHEHUS:
OCHOBHBIE TIOHATHS. 3a7auu, IPUBOIALINE
K muddepeHIaTbHbIM YPaBHEHUSM.

Teopema CYILLIECTBOBaHMS u
€IMHCTBEHHOCTH pelieHus
nudepeHIMaTbHOTO YpaBHEHHUS.
VYpaBHEeHHUS C pa3aeNaroIUMHACA
MEePEMEHHBIMH.

OpnHopoaHBIE muddepeHaIbHbIe
ypaBHeHus | mopsiaka.

JIuneliHble  ypaBHEHHS. YpaBHeHUs
bepnysnu.

YpaBHeHUE B MOTHBIX U depeHranax.
Huddepennmanbaple ypaBHEHUS BBICIINX
MOPSAKOB: OCHOBHBIE TTOHSTHS.




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsle
pe3yibTaThl
0o0y4eHus

OneHouHble CpeacTBa

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

YpaBHEHHUS], AOMYCKAIOIIUE IMOHUKEHUE
IopsaKa.

Jluneiinbie mudhepeHIraIbHbIC
ypaBHEHHUsI BBICITNX TOPsIIKOB. JINHEHbIC
OJIHOPOJIHBIE Qg epeHnnanbHbIe

ypaBHEHUS 2, N-ro MOPSAKOB.
Wnrerpuposanue JIOLY ¢ noctosHHbIMU
koa(urmeHTamu.

JIuHeitHbie HEOJTHOPO/IHbIE ay.
CtpykTypa obmiero pemenus JIHIAY.
Meton BapHaluu IIPOU3BOJIbHBIX
MTOCTOSIHHBIX.

WNurerpuposanne JIHIY ¢ nocrosHHBIMU
kod(duimeHTaMu W TPABOM  YACTHIO
CHEIMAIILHOTO BUJA.

Cucremsl muddepeHIanTbHbIX
ypaBHEeHH. Teopema CyIIecTBOBaHHUS H
CIMHCTBCHHOCTH  pCIICHUSI. Merton

WCKIIFOUCHHS JJIsi PEIICHUs] HOPMaIbHBIX
cucteM nuddepeHInanbHbIX ypaBHEHUH.

DNeMEHTbI KOMOMHATOPUKHU:
[IEPECTAaHOBKHU, Pa3MEILIEHUs, COYCTAHMUS.
OcHOBHbIE MTOHATHUSA TEOPUH

BEPOSITHOCTEW:  HCHBITAaHHE, COOBITHE,
BEPOATHOCTH COOBITHS.

HeiictBuss Haj coOblTusiMu.  AusreOpa
COOBITHH.

Teopembl  CIOXEHUS M YMHOXCHHUSA
BEPOSITHOCTEM.

®opMmyna noaHoM BepoaTHOCcTU. PopMyna
beiieca.

ITocnenoBareabHOCTH HE3aBHCHMBIX
ucneiTanui. @opmyna beprysum.
CrnyuaiiHble BEJIMUUHBI, UX BUJIBI.

Pan pacrnpeneneHus. DyHKIUA
pacripenenenusi, ee corcra. IlnorHocts
pacrpeieNieHus, CBOMCTBA.

YucnoBble XapaKTEPUCTUKHM CIy4YailHBIX
BEJIMYMH: MaTeMaTU4YeCKOe OKHUJaHHe,
JUCIEpCUsi, CpeJHEee  KBaIpaTUUYECKOE
OTKJIOHEHHE.

HopManbHblli  3aKOH  pacHpeleeHUs
CITy4YailHON BEJIMYUHBI.

Cucrempl ciay4yallHBIX BEIMYUH. 3aKOH

pacupeneneHus. Yucnoseie
XapaKTEPUCTUKUA CHCTEMBl  CIIyYalHBIX
BCJIUYMH. 3aBHCHUMOCTD CITy4aitHBIX
BEJIWYMH.

[IpenmMer maTeMaTH4eCKOW CTATHUCTUKH.
['eHepasibHass COBOKYIMHOCTh M BBIOOpKA.




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsle
pe3yibTaThl
0o0y4eHus

OneHouHble CpeacTBa

BapuanuvoHHbii pan. [Tonuros.
'ucrorpamma. Omnupuyeckass (QyHKUIUS
paclpeaeneHus.

27. CTaTUCTUYECKUE OLEHKU MapaMeTpoB
pacnpeneneHus TE€HEpPAIIbHOU
COBOKYITHOCTH.

28. CratucTudeckas IIpOBEpKa THUIIOTE3.

Kpurepuii cornacus. Kpurepuii [Tupcona.

29. KoppensauroHHbIN aHanus.
DOMIUPUYECKUI kodurment
KOppESALHH.

30. Haxoxnenue YpaBHEHUS JIMHENMHON
perpeccun METOJIOM HaWMEHBIIINUX
KBaJpaTOB.

OIIK-1.2: Pemaer
CTaHJapTHHIC
npodeCcCHOHANTBHBIC
3aJIa4H C
MIPUMEHEHUEM
METOI0B
MaTEMaTH4YECKOTO
aHanmza

- pemarp 3aauu 1Mo
M3y4aeMbIM
TEOPETUYCCKU
pazzaenawm;

- 00cyX/1aTh
CroCcO0bI

3¢ GEeKTUBHOTO
pereHwst

g depeHIHaTbHBI
X YPaBHEHHU U UX
CHCTEM; OIIPEJEIIATh
3¢ (HEeKTUBHOCTh
peleHus 3a/1auy,
MOJTyYEHHOT'O C
MTOMOIIBIO
YHCIICHHBIX
METOJIOB;

- pacro3HaBaTh
s¢dexkTuBHbBIE
pe3yibTaThl
00paboTku
IKCTIEPUMEHTAIBHBI
X TAaHHBIX OT

Hed P (HEeKTUBHBIX

IlIpumepnvle npaxmuyeckue 3a0anus 011
IK3aMeHa u 3avema:

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

(13 (3 8
-2 -4) T -7 5
8 6

C:

-3 9

2. PemmTh cucTeMbl TUHEHHBIX anreOpanyeckux
ypaBHeHu# 110 popmyrnam Kpamepa, MaTpudHbIM
METOJI0OM, MeTozioM ["aycca:

3x, +4x, +2x, =3
2x, —x, —3x;,=-3

X, +5x, +x; =2
3. JlaHbl KOOpAMHATHI BEPIIUH TUPAMUbI
A4 A4,
A(1;3;6), 4,(2:2;1), 4;(-10;1), A,(—4;6;-3),

Haiitu:

1) nmuHy pedpa 44, ;
2) yron Mexay pe6pamu 4k u A4
3) yroa mesky pedpom A%y rpanpio b

4) momaae rpaHu 44,4, ;




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsle
pe3yibTaThl
0o0y4eHus

OneHouHble CpeacTBa

5) o0beM nmupamMuIBbL.

4. B TpeyronbHuke ¢ Bepmunamu A(2,1), B(5,3),
C(-6,5) HailTK IJIMHY BBICOTHI U3 BEPIITUHBI A.
5. Hanmcarp kaHOHHYECKHUE U
napaMeTprUuecKue ypaBHEHUS MPSIMOH,
npoxoasuieit uepe3 Touku M(2,1,-1) u
K(3,3,-1).
6. CocTaBUTb YypaBHEHUE ILJIOCKOCTH,
npoxosiiei yepe3 Touku A(1,0,2), B(-
1,2,0), C(3,3,2).
7. Jlokazatre, 4TO MpsMBbIe MapajieNbHbl:

x+2 y-1 =z X+y-z=0
3 -2 1 u x—y—-5z-8=0

8. HaiiTu yron Mexy npsMoii, Ipoxosiien
yepes Touky A(-1,0,-5) u rouxy B(1,2,0),
U TJIOCKOCTHIO X-3y+7z+5=0.

9. Omnpenenuts TUI KPUBOU 2-r0 MOpSAIKA U
IIOCTPOUTD JIUHHUIO:

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

10. Beruncnure npenens:

—x* . . in2
a) lim 1+4x—x £ 6) lim 3x arcsm3x )
¥ x4+ 3x? + 2x* =0 COSX —COS” X
1],mx/2x— —\E_
x—3 x_3

X2

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

6) J*= ctg2t,
) {y = In(sin2¢).

12. Borumcmuts:  a) 3/—~3+i, 06) (1-i)*.

13. Haittu Heonipeien€HHbIA  UHTErpaI: a)
Jsin3x-cos5xdx, 0) I(I—COSX 4B
X

—sin x)’

I(2x+5)~exdx.




CtpyKTypHBII [Inanupyemsle
JJIEMEHT pE3yJIbTaTHhI OneHouHble CpeacTBa
KOMIIETEHIINH o0yueHHS

14. Beruncnuth onpeesieHHbl HHTErpal

20 xdx

'[ VxP+5
15. BerurcnuTh onpeaeieHHbIA HHTErpail

1
j4x -arcsinxdx -
0

16. Haiitn mmomans Qurypsl, OrpaHUYEHHOMN
2
muausaMu: X =4, Y =4x

17. I3MeHUTh NOPSII0K HHTETPUPOBAHUS
0 0

]ldy j fdx+_(fdy j fix.
-2 24y S .

18. Berauciante

g%’ D:x<y<yl-x*, x20.

19. Haiitu 1 mocTpouTh 001aCTh ONpeaeeHus

bymxmm 4= \JO—-x7—y? +(x—y)3'

20. Haiitu monubli  nuddepenuman

byHKIMU: z=x"In y — sin 2xy.

21. HaiiTu 4acTHbIE NPOU3BOJHBIE NEPBOIO
nopsiaka  (QyHKIUH:

Z:5x2y3 +In(x+4y).

22. Hamucatp ypaBHEHHE KacaTeabHON
IJIOCKOCTH ¥ HOPMAJIM K TIOBEPXHOCTH

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

23. UccnenoBath Ha SKCTPEMYM (DYHKITHIO

z=x>-2xy+4y’

24. Pemnre 3anauy Kommn:
ycos® xdy = (y2 + l)dx, y(O) =0.

25. HaiinuTe oO1iee pemieHne

muddepenimanpaoro ypapaenus Yy +y' =

e?*,
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0o0y4eHus
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26. Peminth 0THOPOAHYIO CUCTEMY
nuddepeHIMaTbHBIX YPaBHCHHN:

x'=6x—y,
Y =x+4y.

27.1lpu nmocraBke ¢ 3aBoja Ha 0a3zy 1000
PaIuONIPUEMHUKOB, Y 55 BBILLUIA U3 CTPOS JIAMIIbI.
Haiitn BeposSITHOCTH TOro, YTO B3ATHIA Hayaady
MIPUEMHUK OYJET UCIIPABHBIM.

28. ITaTHaaaTh SK3aMEHAIMOHHBIX OUIETOB

coJiepkar 1o 2 BOIpoca, KOTOpbIe HEe
MOBTOPSIIOTCS, SK3aMEHYFOIIIUICS 3HAET TOJIBKO
25 BompocoB. HaiiTu BEpOSITHOCTb TOTO, UTO
9K3aMeH OyJIeT cJjaH, €CIU JUIsl TOTO JJOCTaTOYHO
OTBETUTH Ha JBa BOIIPOCA OJHOTO OUJIeTa.

29. IlpuHuMaeM BEpOSTHOCTH POKICHUS
MaJIbUMKa U JI€BOYKHU paBHbIMH. HaiiTu
BEPOATHOCTb TOT'O, uTO cpeau 10
HOBOPOXICHHBIX 6 OKXKYTCS MaJTbYMKAMH.

30. Jlan 3aK0OH pacmnpenenaeHus: JUCKPETHON
CITy4ailHON BEJIMYMHBIL:

x: | 110 | 120 | 130 | 140 | 150

p: 0.1 102 (03 |02 ]02

BBIYHCJINTDb €€ MAaTCMATHUYCCKOC OXKNAAHUC,
AUCIICPCHUIO U CPEAHEC KBAAPATUYCCKOC
OTKJIOHCHHUC.

31. Jlana ¢yHKIMS pacnpeneieHus HepepbIBHON
CIy4ailHOM BETMYUHBI X

0 npu x<0
0.25x>(x+3) npu O<=x<=1
F(X): 1 npu x>1

Haiiti niotHocTh pacnpenenenus f(x),
MOCTPOUTH €€ TpauK, BEPOATHOCTD MOMAIaHus B

3agaHHbId uHTepBai [0,5; 2], Mx, Dx, UX.
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32. 3ajiaHo pacnpeeneHue BepoITHOCTEN
JIUCKPETHOM JBYMEPHOM CIy4ailHON BEJIMYMHBI:

Y\X |2 5 8

0,4 0,15 0,30 0,35

0,8 0,05 0,12 0,03

HaiiTn 3aK0HbI pacnpenesieHus: COCTaBIISIOIINX,
KO3 PHULIHEHT KOppEIAuu

33. Ilo BeIOOpKE MpU 33JJAHHOM YPOBHE
3HauuMoctTu o = 0,05 mpoBEepUTH 110 KPUTEPUIO
[Inpcona runore3y 0 HOpMaJIbHOM
pacrpeieIeHu TeHEPAITbHOM COBOKYITHOCTH. B
CIIy4ae NPUHATHS TUIOTE3bl O HOPMAJIBHOM
pacrpeieIeHU HAaUTH JTOBEPUTEIIbHbBIC
MHTEPBaJIbI 111 MATEMATUYECKOTO OKUIAHUS d
U CPEIHET0 KBAJIPATUYECKOTO OTKIOHEHUSI C
IIPU YPOBHE HA/IEKHOCTU Y =1—a

x, |4 |7 10 |13 |16 |19 |22 |25

n, |6 |11 (14 22 |20 |13 |9 |5

34. VI3 HOpMaJIbHOM reHepaabHOM COBOKYITHOCTH
u3BJeueHa BbIOOpKa 00bema 71 =135

143,
115,

121,
120,

135,
138,

132,
133,

120,
148,

116,
133,

115,

143, 134.

Tpebyetcst mpu ypoBHe 3HaunMoctu « = 0,05
R

TIPOBEPUTH HYIIEBYIO THIIOTE3Y H, : o’ =0’ =55,

NPUHSB B KAY€CTBE KOHKYPUPYIOIICH THITOTE3bI:

a) H :0’ #55,0) H :c’ >55 wm

H, :0° <55 B3aBUCHMOCTH OT IOJYYEHHOTO

3HaueHus o .

OIIK-1.3:
[Ipumensier
€CTECTBEHHOHAYYHbI
€ 3HaHMS U METOJBI
MaTeMaTH4eCcKoro
aHaJIn3a B

- BIIAJIETh
MPaKTUYECKUMU
HaBBIKAMH
HCIIOIb30BaHUS
MaTeMaTHYCCKUX
MOHSATUH U METOI0B
(M3y9aemMbIxX

Ilpumepnvie npuknaonsie 3a0a4u U 3a0aHUA

3agaya 1. 3aBUCUMOCTB ITyTH OT BPEMEHU NpU
IPSIMOJIMHENHOM ABM)KEHUH TOUKH 33J1a€TCsI

1
YpaBHEHUEM S = §t3 +2t* -3, TH6 5§ — 1yTH B




CtpyKTypHBII [Inanupyemsle
JJIEMEHT pe3yibTaThl OneHouHble CpeacTBa
KOMIIETEHIINH o0yueHHS
npoeCCHOHATBHON | pa3aesnoB M, a { — BpeMms B C. Beiunciure ee CKOpocTh U
NEeATEIIbHOCTH MaTeMaTUKH) [IPH YCKOPEHHE B MOMEHT BPEMEHU f =4cC.
penieHun
NpUKIaAHBIX 3a4a4; | 3aganme 2. [logymaiiTe, C HOMOIIBIO CPEJICTB
- HaBbIKaMHU KaKOTO pasjiella MAaTEMaTUKHA MOXKHO PEIIATh
0bo0menns clIeIyIOIIYIO 3a/a4y.
pe3yabTaToB
pelIeHus, «Jlnst yOopku cHera Ha yJauIiax ropoja
pe3yIbTaTOB UCIOJIB3YIOTCS CHErOoyOOopoUuHble MaliHbl. OHU
00paboTKu
paboTaloT B TEYCHHE CBETIIOTO BPEMEHH CYTOK C
CTaTUCTUYECKOTO 6 1o 18 . 5
JKCTIEPHMEHTA; 10 qacog C IOCTOSIHHOM CKOPOCTBIO yOOpKHU
- CII0co6aMu ctera 400 (m”/41). I3mMeHeHHne 0ObeMa CHera,
OLICHUBAHUS BBIIIAJJAIOIIEr0 Ha YJIMIBI TOPOAA B TOPOJE B

3HAYMMOCTHU U
MPAaKTUYECKOMN
MIPUTOTHOCTH
MOJIY4E€HHBIX
PE3yNIbTATOB;

- HaBBIKAMU
IOCTPOEHHUS U
peleHus
MaTeMaTHUYEeCKUX
MoJienen
HpI/IKJ'IaI[HI)IX 3a1a4

TCYCHHUC CYTOK, MOJXHO OIMMCATh YPABHCHUCM

ds
S@)

2
2 o120 -5,
d 00beM cHera (B M?),
BBINABILETO 3a BpeMs (B yacax), 0€1<24. B

! rue

MoMeHT BpeMmenn ! =0 ga yiuiax ropoza Jexur
1000 M> cHera. YcTaHOBHTE COOTBETCTBHE MEKIY
BpEMEHEM ¢ 1 00bEMOM CHETa, JISJKAIIETO Ha

S() »

yIUIaX ropoja

CocTaBbTe MATEMAaTHYECKYIO MOJIEIb 3TOM
3a71a4M U PELInTE e€.

3anaua 3. /{1 pemienus 3a1auun caenanre
CXEMaTUYECKUN YEPTEK U MOTYUUTE
(GYHKIIMOHATBHYIO 3aBUCUMOCTD T10 YKa3aHHIO K
3amaue. Haitaure o6nacth onpeeneHus 3Tou
GYHKIIUH 10 CMBICTY 337a4i. Berauciaute
3HAYEHMSI 3TON (QYHKIMH MPU TPEX Pa3TUIHBIX
3HaueHUAX aprymenTa. Mccnenyiite GpyHKIIHIO Ha
HauOoJbIlIee ¥ HauMEeHbIee 3HaueHus. OTBEThTE
Ha BOIIPOC 3a/1a4Hu.

«CeueHue TOHHENS UMeeT hopMy
MPSIMOYTOJIbHUKA, 3aBEPIIEHHOTO MOJIYKPYTOM.
[TepumeTtp ceuenus 18 m. [Ipu kakom paguyce
MOJTyKpYyTa IUIOMah CeueHus Oyaer
HanOoJbIIeH 7

O0603HaubTE pagnyc MOMyKpyra uyepe3 " u

BBIPA3MTE MIOMAb S CEYCHHUs KaK (yHKIIHIO OT
re S=8(r) )

3aganue 4. CocTaBbTE QJITOPUTM PELICHUS
JUHEHHOTO 0JTHOPOAHOTO AU PEepeHITnATBHOTO
ypaBHEHUS C TOCTOSTHHBIMH KO3 PUITMSHTAMH.
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3anaua 5. [{ns u3ydyeHus: KOJIMUYECTBEHHOTO
npuzHaka X U3 reHepaJibHOW COBOKYITHOCTH
u3BJI€4YeHa BbIOOpKA Xx,,---, x, o0bema 7,

MMEIOLIasl JaHHOE CTaTUCTHUUECKOE
pacrpeziesieHue.

1). IlocTpoiiTe NOIUTOH YACTOT.

2). IlocTpoiiTe SMIUPUYECKYIO (DYHKIIHIO
pacrpeeneHusl.

3). IocTpoiiTe ructorpammy
OTHOCHUTCJIBHBIX 4aCTOT.

4). Haiimute BBIOOpOYHOE CpEeIHEE X |,
BBIOOPOYHYIO AHCHEPCHIO D, BHIOOPOYHOE

CpeaHee KBaApaTUICCKOC OTKIIOHEHHUE G,

2
HCIPAaBJICHHYIO JUCIIEPCUIO § W UCIIPABJICHHOC
CpeaAHEC KBAAPATHUICCKOC OTKJIOHCHUEC S .

5). Ilpu naHHOM ypOBHE 3HAUUMOCTH O
poBepbTE 1Mo KpuTeputo [lupcona runoresy o
HOpPMAaJIbHOM PacHpe/iesIeHUH F'eHepaaIbHOM
COBOKYIHOCTH.

6). B ciy4ae npuHATHS THIIOTE3BI O
HOPMaJIbHOM PACIIPENEICHUH HallIUTE
JIOBEPUTEIIbHBIE HHTEPBAIbI JIIS
MaTeMaTUYeCKOT0 OKUAAHUSI d W CPEIHETrO
KBa/IpaTUYECKOT0 OTKJIOHEHUSI G IPH JaHHOM
ypoBHe HajexHocTH Y =1—a . (IIpunaTs

o =001).

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

l

n, |5 |10 [19 |23 |25 (19 |12 |7




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTANIUN, IOKA3ATEJN U KPUTEPHH
OlleHUBAHMS:

[TpoMexxyTouHasi arrecTalus MO AUCHUIUIMHE «MaTemMarukay BKIIOYAeT TEOPETUUCCKUE
BOIIPOCHI, TTO3BOJISIONINE OICHUTh YPOBEHb YCBOCHHUSI OOYYAIONIMMHUCS 3HAHUHN, ¥ TIPAKTUYECKUE
3aJ[aHUsl, BBISBIISIONINE CTEIIEHb COPMUPOBAHHOCTH YMEHHI U BIIaJICHHUH, TPOBOIUTCS B (popme
sk3ameHa (1 cemectp), axk3ameHa (2 cemecTp) U B popMe 3adera ¢ orlieHKoH (3 cemectp).

JK3aMeH M0 ,HaHHOﬁ AUCHUILUIMHE IIPOBOJUTCA B YCTHOﬁ (bopMe 110 5K3aMCHAllMOHHBIM 6I/IJ'IeTaM,
Ka)K,I[HfI M3 KOTOPBIX BKIHOYACT 2 TECOPCTUUCCKHUX BOIIpOCa U ABa IIPAKTHYCCKUX 3alaHU .

Iloxa3arenu u KPHTCPHUHA OLICHUBAHUA JK3aMeEHa M 3a4eTa € OLIEHKOM:

— Ha OLEHKY «OTJIHYHO» — OOydaloluics JAEeMOHCTPUPYET BBICOKUH  YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIMI, BCECTOPOHHEE, CHCTEMAaTHYECKOe W TIIyOOKOEe 3HaHHE
y4eOHOro MaTepuana, CBOOOJHO BBHIMIOJMHSET MPAKTUYECKHE 3a/aHus, CBOOOIHO ONEPUPYET
3HAHUSMU, YMEHUSAMU, IPUMEHSIET UX B CUTYalUsIX TOBBIIIEHHOW CII0KHOCTH.

— Ha OLIEHKY «XOPOLI0» — 00YYarOIIUICS TEMOHCTPUPYET CPEAHUN YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMH: OCHOBHbIE 3HaHUS, YMEHUSI OCBOEHBI, HO JOIMYCKAIOTCSl HE3HAUUTEIbHbIE OIIMOKH,
HETOYHOCTH, 3aTPyJHEHUS NPU AHAIUTHYECKHUX OIEpalUsAX, NIEPEeHOCE 3HAHMM U yMEHHMM Ha
HOBBIC, HECTAHIAPTHBIE CUTYALUH.

— Ha OILICHKY «YAOBJICTBOPUTECIBbHO» — O6yanOHlHIZCH ACMOHCTPpHUPYCT HOpOl"OBBIﬁ YPOBCHBb
C(i)OpMI/IpOBaHHOCTI/I KOMIIETCHLIMHI: B X04¢ KOHTPOJIbHBIX MepOHpI/IHTI/Iﬁ JAOITyCKAaOTCA OIJ_II/I6KI/I,
MMPOABIACTCA OTCYTCTBHUC OTHACIIBHBIX 3HaHHI>i, yMeHHﬁ, HaBBIKOB, O6y‘l8.IOI.I.[HfIC§I HCIIBITBIBACT
S3HAYUTCIIBHBIC 3aTPYAHCHUA TIPpHU OIICPUPOBAHHUU 3HAHHUAMU U YMCHHUAMHU IIPpU UX MICPEHOCC HaA
HOBBIC CUTYyalllH.

— Ha OLIEHKY «HeYAOBJIeTBOPHTEJbLHO»— 00yUalomUics TeMOHCTpUpYeT 3HaHus He 6oree 20%
TEOPETUYECKOr0 MaTepHaja, JOMyCKaeT CYLIeCTBEHHbIe OLIMOKM, HE MOXXET II0Ka3aTb
MHTEJIJIEKTyalIbHbI€ HAaBBIKM PEIICHUs MPOCTHIX 33Ja4 WM HE MOXKET MoKa3aTh 3HAHMS Jake Ha
YpOBHE BOCTIPOU3BEACHUS U 00BACHEHUSI HHPOPMAIIH.



