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1. O01ue moJI0KEeHu s

@oHJ KOHTPOJIbHO-01IeHOUHBIX cpeacTBa (POC) npegHazHauyeHb! A1 KOHTPOJISI U OLEHKU
00pa30BaTENbHBIX TOCTUKEHUHN CTY/I€HTOB.
@®OC BKIIOYAIOT KOHTPOJIBHBIE MaTepHajbl s TPOBEACHHS TEKYIEro KOHTPOJI U
MIPOMEKYTOUYHOM aTTecTanuu B popme auddhepeHInpoBaHHOTO 3a4eTa

2. OcBoeHMre yMeHHI U YCBOCHUE 3HAHMIA:

OcBoOeHHbIE YMEHUH,
YCBOEHHbIE 3HAHNS

IMoka3aTe/n olleHKH pe3yabTaTa

NeNe zaganmii
JJIs1 IPOBEPKHU

1 2 3
YMmerhb
V.1. BBIYUCHATH MPOU3BOIHBIE OrneHka
3IIEMEHTAPHBIX (QYHKIIHH, [IpuMeHseT noay4deHHbIE 3HAHUS IPU pe3yabTaToB
WCITOJTB3YS CIIPABOYHBIE pelieHur TPUKIAAHBIX 337]a4 B 00IaCTH | BBITIOJIHEHHS
MaTepUalbl, HAXOIUTh npodecCHOHATIBHOM 1 TeNbHOCTH MPaKTUYECKUX

MPOM3BOIHYIO KOMIIO3HIIUU
HECKOJIBKUX (DYHKIIUH,
BBIYHUCIISITH IIPOU3BOHBIE,
NPUMEHSS IpaBUIaM
nudGepeHIpOBaHNS;

3aganug Ne 1-5.

V.2. BBIYUCIATH IPUOJIMIKEHHBIE
3Ha4YeHUs (QYHKIMN C TIOMOIIIBIO
nuddepennmana;

npuMeHITh  JuddepeHnnanbHoe
UCUUCIIEHUE  TPH  pEIICHUH
MPUKIIATHBIX 3azad
po(heCCHOHAITLHOTO IHUKJIA;

[IpuMeHseT noay4deHHbIE 3HAHUS IPU
PEILICHNH MPUKIIAIHBIX 33124 B 00J1aCTH
po(hecCHOHATLHON IeATEIILHOCTH

OrneHka
pe3yabTaToOB
BBITIIOJTHEHUS
MPaKTUYECKHUX
3agadust Ne 1-5.

V.3, BEIUUCIIITD
HeompeeIeHHbIC U
OTIpe/ieIEHHBIC HHTETPAIIBI C
MTOMOIIBIO CIIPABOYHOTO

Mmarepuaa;
BBIUUCIATH B HPOCTEHIIMX
cilydasix  IUIOMIAJM  TJIOCKHUX

buryp, IMHY IyrH KPHBOH H
00BEM TElla C HKCIOJb30BAHUEM
OIPEICIICHHOT0 HHTErpaJa;

[IpuMmeHsieT nony4YeHHbIe 3HaHUs NIPU
pelIeHUH MPUKIAIHBIX 3a7a4d B 001acTH
npodecCuoHaNBbHOM e TeIbHOCTH

Orenka
pe3yJIbTaTOB
BBIIOJIHEHUS
MPAKTUIECCKHIX
3agadust Ne 1-5.

VY .4.pemaTe npocTeiiive 3a1auu Ouenka
AHAIUTUYECKOM FeOMETPHH; [TpuMeHsieT mosydeHHbIe 3HAHUSI TPU pe3ynbTaToB
pElIeHUH MPUKIAIHBIX 33724 B 00JaCTH | BBITIOJIHEHUS
npodeccuoHaNbHOM e TeIbHOCTH MPAKTUYECKUX
3agadust Ne 1-5.
V.5.pematp npocreunime Ouenka
KOMOMHATOPHBIE 3a7a4H; [IpuMeHsieT nmoay4deHHbIE 3HAHUS TPU pe3yabTaToB
pelIeHUH MPUKIAIHbIX 3a7a4 B 00JacTH | BBIIIOJIHEHUS
po(hecCHOHATLHOM IEATEIILHOCTH MPaKTUYECKHUX
3aganug Ne 1-5.
V.6.pemaTth NpakTUYECKHe Ouenka
3aJa4i ¢ IPUMEHEHHUEM [TpuMeHsieT mosrydeHHbIe 3HAHUSI TPU pe3ynbTaToB
BEPOSITHOCTHBIX METOJIOB; pElIeHUH MPUKIAIHBIX 33724 B 00JaCTH | BBITIOJIHEHUS
npodeccuoHaNBbHOM e TEIbHOCTH MPAKTUYECKUX

3agadust Ne 1-5.




V.7 Ouenka
- ONepupoBaTh C OCHOBHBIMHU | [IprMeHsET MOSydYeHHbIE 3HAHUS TIPU Ppe3yabTaToOB
MOHSATUSAMHU MaTEeMaTHYECKOHN | PEeIICHUH MPUKIAIHBIX 33/1a4 B 00JIACTH | BBIMOJTHCHHUS
CTaTUCTHUKH, BBIUUCIATH | TPpOo(eCCHOHATBHON AesITENbHOCTH IPaKTUYECKHUX
YHUCIIOBBIE XapaKTePUCTUKHU 3ananus Ne 1-5.
CIIy4ailHOM BEJIMYMHBI;
V.8  pemarb  mpakTUYECKHE Ouenka
3a/1a4y 110 TEOPUU MHOXKECTB; [IpuMeHsieT nony4YeHHbIe 3HaHUS [IPU pe3yabTaToOB
pElIeHUH MPUKIAIHBIX 337249 B 00JaCTH | BBITIOJIHEHUS
npodeccuoHaNbHOM e TeIbHOCTH MIPaKTUYECKHUX
3agadust Ne 1-5.
V.9  pemars = OpakTHYECKUE Ouenka
3a/laud ¢ momoulelo  Teopud | [IpumeHsieT monydeHHbIe 3HAHUS TTPU pe3yabTaToOB
rpados pELIeHUH MPUKIAIHbIX 3a7a4 B 00JaCTH | BBIIIOJIHEHUS
po(hecCHOHATLHON IEATEIILHOCTH MPaKTUYECKHUX
saganug Ne 1-5.
3HaTh Ouenka
3.1. 3HaueHNs MaTEMATHUKH B [IpuMeHsieT nony4YeHHbIe 3HaHUS [IPU pe3yabTaToOB
npohecCHOHATBLHOM pElIeHUH MPUKIAIHBIX 337249 B 00JaCTH | BBITIOJIHEHUS
JeATEIbHOCTH; npodecCuoHaNBbHOM e TeIbHOCTH MPaKTUYECKHUX
3agadust Ne 1-5.
3.2.0CHOBHBIX IMOHATHH U OneHka
MeTOo10B U PepeHITnaIEHOTO Ornpenensier METObI pelIeHUs pe3yabTaToOB
VCUYHUCIICHUS: ONPEIETICHUE MPUKIAaIHBIE 3a/1a4K B 00JIaCTH BBIIIOJIHEHUS
MIPOU3BOTHOM, TAOTHUILY po(hecCHOHATLHOM JIeATEIILHOCTH MPaKTUYECKHUX

MPOU3BOAHOM, MpaBUiia
nuddepeHIpoBaHus,
onpenenenue auddepennuana,
UCTIOJIb30BaHUE €T0 TPU
pELIeHUH MPUKJIAIHBIX 3a/a4;

3aganug Ne 1-5.

3.3. OCHOBHBIX ITOHATHH U
METOJIOB HHTETPAJIHLHOTO
WCYHCIICHUS: OTIPEICTICHHSI,
CBOMCTBA M METOJIbI PEIICHHUS
OTIpeICIEHHBIX U
HEOIpeIeJICHHBIX HHTETPAJIOB;

Bocnpon3BoauT OCHOBHBIE MOHSTHUS 1
METOAbl MATEMATHYCCKOTO aHAIN3a,
TEOPUHU BEPOSITHOCTEN U
MaTeMaTUYEeCKOM CTaTUCTUKHU

Or1enka
pe3yabTaToOB
BBIIIOJIHEHUS
MPaKTUYECKHUX
3agadust Ne 1-5.

3.4.ypaBHEHUs IPSIMOHA, Ouenka
OKPYHOCTH, 3JUINIICA, Omnpenensier KAKUMU METOJAMH pe3ynbTaToB
napadoJIbl, TUIEPOOITBI; pelarTcs NPUKIAIHbIE 3a]]a4H B BBITIOJTHEHUS
obyactu mpodeccCuoHATbHON MPaKTUYECKHUX
IEeITEIbHOCTH 3agadust Ne 1-5.
3.5 OCHOBHBIX noHatuil | [[pumeHeHre OCHOBHBIX MOHSATHIA OrneHka
KOMOWHATOPUKH: ¢baxTopuain, | KOMOMHATOPHKHU pe3yIbTaToB
pasMenieHue, coueTaHue, BBIMIOJTHEHUS
MEePECTaHOBKA; MPaKTUYECKHUX
3aganug Ne 1-5.
3.6 OCHOBHBIX MMOHSTHUH: Ncnonp3oBanne TeOprr BEPOSITHOCTH B Ouenka
COOBITHE, YaCTOTA U BEPOSATHOCTh | MPOPECCHOHATBHOMN JAEATEIHHOCTH pe3yabTaToB
MOSIBJIICHUS COOBITHS, MOJIHAS BBIMIOJTHEHUS
BEPOSITHOCTh, TEOPEMA CIIOKEHUS MPaKTUYECKUX

Y YMHOXEHHS BEPOSITHOCTEH,
CHOCOOBI 3a7JaHUA CITy4aitHOU
BEIIMYHHBI;

3aganug Ne 1-5.

3.7 onpeneneHus: HENPEPHIBHOW U
JIUCKPETHON CITy4aiiHOM

Omnpenensier HENPEPHIBHYIO U
JMCKPETHYIO CITyJaiHYIO BEJIMYMHY;

Ouenka
pe3yJIbTaTOB




BCJIMYHHBI, OMMPCACIICHUC | MATCMATHUYCCKOI'0 OXKUAAaHUA, JUCIICPCUN | BBIIIOJIHCHUA

MaTEMaTHYECKOT O OKHJaHUs, | IUCKPETHOW CIy4ailHOW BEIMYUHBI, IIPAKTUYECKUX
JUCIIEPCUU JUCKPETHOM | CpelHEee KBaAPATUYHOE OTKIOHEHUE 3ananus Ne 1-5.
CIIy4aillHOM BEJMYMHBI; CpEeaHEe | CIyYalHOW BEJIUYUHBI;

KBaJlpaTUYHOE OTKJIOHEHHE

CIy4ailHOM BEJIMYMHBI;

3.8 popmyna Ounoma Hetotona; | [Ipumensier popmyny OuHoma Hetotona; | Ouenka

pe3yabTaToOB
BBITIOJTHECHHS
MPaKTUYECKHUX
3amanusa Ne 1-5.
3.9mousTHH MHOKeCTBa, | BeImmonmaseT gecTBrsa Haa MHOkecTBaMH | OleHKa
OTHOIIICHUS; omepaldd  HaJa | U X CBOMCTBA; pe3yabTaToB
MHOKECTBAMM U UX CBOMCTBA; BBIIIOJTHEHUS
MPaKTUYECKHUX
3aganug Ne 1-5.
3.10 mousTtHii rTpadoB u ux | Mcnome3yer nmoHatus rpadoB u ux Onenka
9JIEMEHTOB; BHUIBI T'padoB W | DIIEMEHTOB; BUBI I'pa)OB U oneparuu pe3yabTaToB
omepaluy HaJl HUMHU HaJ HIMH BBITTOJIHEHUS
MPaKTUYECKHUX

3agadust Ne 1-5.

3. KoMmiiekT MaTepuaaoB 1JIsi OLEeHKH C()OPMHPOBAHHOCTH3HAHMI M YMEHHIl 1O y4eOHOM
AUCHMILIMHE

B coctaB koMIuiekTa BXOIST 3a/IaHUsI IJIs1 CTYICHTOB W TIAKET MperoaaBaTesl (IKCIepTa).

3.1. 3apaHus 1JIA CTYAEHTOB
WNucTpykuust 1151 00y4aronmxcs
VYcnoBus BHIIOTHEHUS 3aJaHUS:
BHumaTenpHO TpounTanTe M BBINIOJHUTE 3aJaHUE.
Bpewms BoinonHenus 3aganus — 90 MUHYT.
[Ipy moOAroTOBKE K TPOBEPKE OCBOSHHUS AWCHMILIUHBI BBl  MOXeETe BOCIOJIB30BATHCS
JUTEPaTypHBIMH UCTOUHUKAMU:

IleyaTHbBIE U3MaAHUS

1.boromonioB, H.B. Maremaruka: y4eOHUK [JIsi CpemAHEro NPo(EecCHOHATHLHOTO
obpaszoBanus / H. B. boromonos, II. . Camoiinenko. — 5-e¢ u3z., mepepad. u gon. — Mocksa :
N3narensctBo IOpaiit, 2023. — 401 c. — (IIpodeccuonanbroe obpazoanue). — ISBN 978-5-
534-07878-7. — Texkcer : anexktpoHHbIN // Obpa3oBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/511565.

JlonoTHUTEe/IbHbIE HCTOYHUKHT

I.Maremaruka :  y4eOHWUK JUIsI  CpeAHero  MpodecCHOHAIBHOTO  0Opa3oBaHUs /
O. B. Tarapuaukos [u nap.] ; mox obmeli pexakiueit O. B. TatapaukoBa. — Mocksa : 3natenbcTBo
FOpaiit, 2023. — 450 c. — (Ilpodeccuonanbroe obpazopanue). — ISBN 978-5-9916-6372-4. —

Tekcr : onextpoHHblii // OOpazoBarenbHas mnatgopma HOpaiitr  [caiit]. — URL:
https://urait.ru/bcode/512206

2.1unaue, B.C. Maremaruka: y4eOHMK ¥  TPAKTUKyM UL  CPEIHEro
npodeccuonanbHoro oopazosanus / B. C. [llumaues ; mox penakuuend A. H. Tuxonosa. — 8-¢ usn.,
nepepab. u gom. — Mocksa : UsnatensctBo IOpaiit, 2023. — 447 c. — (IlpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-13405-6. — Tekcr : snektponHbli // OOpa3zoBarenbHas

iatgopma Opaiit [caiit]. — URL: https://urait.ru/bcode/511549

3.Crupuna M.C. Teopun BEpOSITHOCTEH U MaTeMaTHYECKasl CTATUCTUKA: YICOHUK TSI CTY/I.
yupexaenuit cpen.npod. oopazosanust / M.C. Cnupuna, I1.A. Ciupun — 8-e uzn., crep. — M.:
N3naTensckuii neHTp «Akagemusi», 2021. — 352c¢.




3agaHus AJs TEKYIIero KOHTPOJIs 3HAHUI CTY/IeHTOB:
3.1.1. Ilpakmuueckue 3auamus

KpuTtepuu oneHnBaHNs NPAKTHYECKUX 3aHATHI

KauecTBeHHas olleHKa WHIUBUIYaTbHBIX
[MporeHT pe3ynbTaTUBHOCTH 00pa3oBaTeNbHBIX TOCTHKCHHUI
(TpaBMIIBHBIX OTBETOB) —
Oay (OTMETKA) BepOabHBIA aHAJIOT
90-100 5 OTJINYHO
70-89 4 XOpOIIO
50-69 3 YIOBJIETBOPUTEIBHO
Menee 50 2 HEYJIOBJIETBOPUTEIILHO

IIpakTuyeckoe 3ansaTue Ne 1

Tema: JleiicTBHS HaJ MaTpUIlaMHU.

Bapuanr 1
1. BpINOJHUTE AEHCTBUS HAZl MATPULIAMU
a) (A+B)(B-A),
2 3 -1 -1 0 5
rnreA= 4 5 2 |; B=| 0 1 3.
-1 0 7 2 -2 4
b) (A-Bz)(2A+B),
5 20 3 6 -1
rreA=|10 4 1;B=|-1 -2 0
7 3 2 2 1 3
Bapuanr 2
1. BBIMOTHUTH NEUCTBUS HAJ MaTpULIAMH
a) A-(A+B)B,
4 5 =2 21 -1
rreA=|3 -1 0 |; B=|0 1
4 2 7 5 7
b) (A-B)*2A+2B
5 -1 3 3 7 =2
rneA=| 0 2 —-1|; B=|1 1 =-2].
-2 -1 0 01 3
Bapuanr 3

1. BpINOJHUTE AEHCTBUS HAZl MATPULIAMU



a) (A-B)(A*+B),

5 1 7 2 4 1
rneA=|-10 -2 1|; B=[3 1 0
0 1 2 7 2 1
b) 2(A-0,5B) + A B,
5 3 -1 1 4 16
rneA={2 0 4|, B={-3 -2 0
3 5 -1 5 7 2
Bapuanrt 4

1. BpIMOJHUTE AEHCTBUS HAJl MATPUIIAMU
a) (A-B)(A2+B),

5 1 7 2 4 1
reA=(-10 -2 1|; B=/3 1 0
0o 1 2 7 21

b) 2(A-0,5B)+ A B,
5 3 -1 1 4 16
reA=(2 0 4 |; B=[-3 -2 0
35 -1 5 7 2

IIpakTyeckoe 3ansaTHe Ne 2

Tema:Pemenne cucteM TUHEHHBIX YPABHEHU MAaTPUUYHBIM METOAOM

Bapuanr 1

Pemnts cucreMy JTMHENHBIX YPaBHEHUN MAaTPUYHBIM METOIOM
X, +x, +2x; =—1,

1. 2%, —x, +2x;, =4,

4x, +x, +4x, =-2;

4x -3y +2z=9,

1 2x+5y—-3z=4,

Sx+6y—-2z=18§;

2.
Bapuanr 2
PemmTh cuctemMy JIMHEMHBIX YPaBHEHUN MATPUYHBIM METOIOM
x+2y+z=4,
3x-5y+3z=1,

2x+7y—z=48;



2x, —x, —x, =4,

3x, +4x, —2x, =11,
3x, —2x, +4x, =11,

2.
Bapuanr 3
PemmnTh cuctemy JIMHEMHBIX YPaBHEHUN MATPUYHBIM METOJIOM
3x+2y+z=35,
3 2x+3y+z=1,
L 2x+y+3z=1]
3x, —x, =5,

—2x, +x, +x, =0,

2x, —x, +4x, =15;
Bapuant 4

Pemnts cucreMy TMHENHBIX YPaBHEHUN MAaTPUYHBIM METOIOM
X, +2x, +4x, =31,
S5x, +x, +2x, =29,
3x, —x, +x, =10;

3x, —x, +x, =4,
12x, = 5x, = 3x, =-17,

x +x,—x,=0;

IIpakTnyeckoe 3ansitue Ne 3

Tewma: Pemenue cucreM muHEHHBIX ypaBHEeHUH 110 popmynam Kpamepa u metogom ["aycca.

Bapuanr 1
1. PemmTh cucTeMbl IUHEHHBIX YPABHEHUN:
X, +x, +2x;, =—1, 4x-3y+2z=9,
2x, —x, +2x; =4, 2x+5y -3z =4,
4x, +x, +4x; =-2; Sx+6y—-2z=18§
a) o ¢opmynam Kpamepa; b) merogom ["aycca )
a
Bapuant 2
1. PemnTs cuCTEMBI JINHEWHBIX YpaBHEHUM:
xX+2y+z=4, 3x, —x, =5,
3x-5y+3z=1, -2x, +x, +x, =0,
2x+7y—-z=8; 2x, —x, +4x, =15;

A) o popmynam Kpamepa; b) meromom ["aycca
a)

Bapuanr 3
1. PemmTh cucTeMbl IUHEHHBIX YPABHEHUN:



3x+2y+z=35,
2x+3y+z=1,
2x+y+3z=11

3x, —x, +x, =4,
—5x, —3x,=-17,

2x ;
x, +x, —x,=0;

1 2

a) mo ¢popmymnam Kpamepa; b) meromom ["aycca

Bapuanr 4
1. PemmTh cuctemy JIMHEHMHBIX YPAaBHEHUN
X, +2x, +4x, =31, X, +x, +x,=2,
5x, +x, +2x; =29, 2x, —x, —6x, =—1,
3x, —x, +x; =10; 3x, —2x, =8;

b) mo dhopmynam Kpamepa; b) meromom ["aycca

IIpakTuyeckoe 3ansaTue Ne 4

Tema: DneMeHThI TEOPUH MPENIETTOB

Bapuanr 1
1. Haiinute npenensl GyHKIMIA:
1 4x5+3x3-1
x—00 3x5+14x2+5x
. 3x*+x3-5x
2 e
Z—4
3) m2x_
x—>2 X2+7x—18
. (x—5)2
4) X—>5 x2-25
: 6
5) lim(
6) lim(
X
7) xlirzlz V6+x—2
. Vatx+x2-2
8) lim ———
x--1 x+1

9) lim(Vx2 —7 —Vx2 +5)

X—00

2.Borancnute npeaen pyHKIUK, UCTIONb3Ys 3aMeydaTeNbHbIe TPeaebl:
. sindx . e’*-1 . 1.7
1) lim ;2) lim——; 3)lim(1 + =)
x>0 4 x—0 sin2x x—0 x?

Bapuant 2
1. Haiinute nipeaensl GyHKITHMA:

. 2x*—6x%-1

1) lim ————
x—00 X*+11x+3

. 5x*+3x%2-5

2) lim ———-
x>0 (2x2+3)2

2
. X“—4
3) lim———
x—2 3X2—8x+4

2
. x“=9
4) lim ————
x—5 x“—2x-15



5)
6)
7)
8)
9)

lim ———
x—»—-3V12+x-3
lim V1+2x-3
x4 Vx—2

lim (Vx? + 16 — x)
X—00

2.Bpruncnuth npeaen GyHKINU, UCTIOIb3Ys 3aMedaTeNbHbIe MPEeeNbl:

1) lim —; 2) lim

et¥—1

x—0tg2x x>0 tgox

P 3lm(L+ )

Bapuanrt 3

1. Haiinute nipeaensl GyHKITHMA:

1)
2)
3)
4)
5)
6)
7)
8)
9)

lim 3x645x249x
x—00 4x6+x2-2x
lim 3x6+4+2x2%-7x
X—00 (4x2+x)3
limﬂ

x—1 x%2-1

lim 2x%-7x-15

x—>5 x2—2x—15

lim ——
x—»—1V10+x-3

. Vitx+x2—V7+2x—x2
lim >

x—2 xX“—=2x

lim(Vx2 +x+3—vVx2—3x+1)

X—>00

2.Boraucnute npeaen pyHKIUHN, UCTIONb3Ys 3aMedaTeNIbHbIe TPeaebl:

sin9x x—1

1) lim ;2) Li_r}ré i 3)}Ci_r)r(1)(1 + %)x

x—0 5% 2x

Bapuant 4

1. HaiiguTe npenensl GyHKITNAN:

1)
2)
3)
4)
5)
6)
7)
8)
9)

lim 5x543x3-1
x—00 4x°5+14x2+45x
m 2x%+x3-3x

X—00 (2x2+5)2
x%-3

m-—-—--—-

X—2 x2+7x—18

lim &5

x5 x2-25

6 1

)

m 2 —
x—3 X%2-4  x-—

lim
e, Vorr—2
. Va+x+x2-2
llm _—

x—-—1 x+1

lim (Vx2 — 7 —Vx2% + 5)

X—>00

2.Bpruncnuth npeaen GyHKINU, UCTIOIb3Ys 3aMeydaTeNbHbIe MPEeebl:

sin6x

7.
l

. . . e x—l. . i 2
1) }Cl_rf(l) 2) }Cl_rf(l) grm— 3)}61_%(1 + xz)

6 b



IIpakTHyeckoe3anaTue Ne 5

TeMa.CXOZ[I/IMOCTB YUCIOBBIX PAOOB. Breraucnenune CYMMBI YUCJIOBBIX PSOOB.

Bapuanr 1
1) Jlyis 3amaHHBIX PSIIOB HAMKMCATh TIEPBBIC TPH WICHA Psiia U BBIYUCIUTH YaCTHUHYIO CYMMY psizia
S3

1. i(n+3)-2"
n=l1

0

n
Z6”+1

n=1

2) MHccnenoBaTh psiibl HA CXOAUMOCTD, HCTIONB3YSI HEOOXOIUMBIN MPU3HAK CXOJAUMOCTH

1. i(n+3)-2"
n=l1
5 i3n—2

= Sn+1

> 2
3. Y-

oon+1

3) HccnenoBath psabl Ha CXOAUMOCTb, UCIIOJIb3Ys IPU3HAKU CPABHEHUS

o

n=l1 n(n + 1)

> 2
2 Y2

m (n+1)-3"

= 2
3. Y2

on+1

0 3 2

+ —

D

‘='5n" -2n"+3n" +1

Bapuanrt 2
1) Jlyis 3agaHHBIX PSIIOB HAMKCATh TIEPBBIC TPH WICHA Psiia U BHIYUCIUTH YaCTHUHYIO CYMMY psizia
S3

1. Z;.lozl(n + 4) ' 277.

© n
2. Yn=1gag

2) MHccnenoBaTh psiibl Ha CXOAUMOCTH, HCTIONB3YSI HEOOXOIUMBIN TPU3HAK CXOJIUMOCTH
1. Yooi(n+4)-2"

3 [09)
3) HccnenoBarhb psbl Ha CXOAUMOCTb, UCIIOJIb3Ys IPU3HAKU CPABHEHUS

- 1
L X

- 3
2. Yn=tnan
3n

3 2_
4 2510—1 n3+3n?-2
=1 7n6-2n%+3n2+2



Bapuant 3
1) /[lns 3agaHHBIX psIIOB HAIIMCATh NIEPBBIEC TPU WIEHA Psiia M BBIYMCIUTh YACTHYHYIO CYMMY psija
Ss3
. Yoo n+2)-3"

o) n
2. Xn=1 2143

2) MHccnenoBatrh psAasl Ha CXOAMMOCTb, UCIIONB3Ysl HEOOXOIUMBIN MPU3HAK CXOJIUMOCTH

1' Z;.lozl(n + 5) ' 271
4n—-3
2. 3> ——
Ln=1 3n+2
3n
3. > —
Zn—l n2+2
3) MHcenenoBarh psabl Ha CXOAUMOCTb, HCIIOJB3Ys IPU3HAKU CPAaBHEHUS
1
1. 0 —
Zn—l n(n+3)
2. > ——
Ln=1 (n+1)-5"
6n
3. > —
Zn—l n2+4
n3+6n2-2

4, Yo monT-2
Zn—l 5n6—2n4+3n2+2

Bapuanrt 4
1) Jlis 3agaHHBIX PsiIOB HAMKMCATh MEPBBIE TPU WICHA Psiia U BBIYUCIUTH YACTHUHYIO CYMMY psiia
Ss3
1. Z;.lozl(n + 4) ' 271
n
2. Yo

3n42

2) MHccnenoBath psabl Ha CXOAMMOCTb, UCIIONb3Ysl HEOOXOIUMBIN MPU3HAK CXOIUMOCTH

1' Z;.lozl(n + 6) ' 271
3n—-2
2. Y> —=
Zn—l 5n+4
3n
3. > —
Zn—l n2+2
3) MHcenenoBarh psabl Ha CXOAUMOCTb, HCIIOJB3Ys IPU3HAKU CPABHEHUS
1
1. > —
Zn—l n(n+4)
2. > ——
Ln=1 (n+2)-4n
3n
3. o
Zn—l n2+7
n3+5n2-3

4 Yoo _ noAsnto3
Yn=1 7n6—3nt+4n2+2

IIpakTuyeckoe 3ansaTHe Ne6

Tema: BpruucneHue npou3BOAHBIX.

Bapuanr 1



Haiinure nponssoany GyHKUMH:

1) y=§—2xE+ms3x—fz'T
x

2z S
2) y=sinx-— |-cg|x+—
) ¥ sm[x 5 } g[x J

4
3) y=[4x& e T +91+%J

4) y=(9x-1)°+45-x2
(5-2x)°

5) p=12—"=%/

) ¥ fIx+7)"

Haiinure auddepenuman dyHrumm:
1. p=3x" +8 +7x* 3

2 y:—E +2<J";—c.r;g3x+5"
x

Bapuant 2
Haiianre npon3BoaHy0 (PYHKIMK:

1) yz—E—'?u'r.T: + sin 2x — 7%
x

d) y= r.rg[x+ %}— ms[.r —3{}

5
3) y=[?.r5 - 2x3 +Ex—%]

4) y=(3-8x) +J4-x’
_(4-5x)}

5
) (4x+7)*

Haiiaure nuddepenunan pyukumm:
1. y=4x®*-7x"+0x +§

5
b _}:=———'?\.|";+sm2:r— il
x

Bapuant 3
Haiianre npon3soanyo QyHKIHK:

1) y=dis/5rapes
X

r = K _£ = +£
2) _l—mn[.'r 4] rg[.t ﬁ]

4
3) _1':(413 -9x* +3.r—%}

4) y=(2x-9)" +Ix-1
. (8 =5x)*
© (2x-4)
Haiigure nﬁc]}q]eptmuuaﬂ yHKLHHK:

)

1. y=7x" -2x° +8 —g

.1 y=—£—?ﬁ+smx
%



Bapuanr 4
Haiijure nponssoauyio gyHkimm:

15
1) J-:——+2~.I";—rrg3x+5"
x
i :r] i jﬂ
2) y=to|x+—=|—s5in x——
L 4 L 3.x

3) _].-'={— 2x" +4x” —«.ﬁx]d
4) y=(8x-7) +J9-3x

._g )
5) y= f4x-9)
(3-5x)°
Haiigure audpepenunan pyukumn:
1. y=—-2x" +4x° —f3x
15
2. y=——+2Jx -cigX

X
IIpakTnyeckoe 3ansaTue Ne7

Tema. [IpumeHeHnEe MPOU3BOJHOMN K UCCIEIOBAHUIO (DYHKIIUN

Bapuanr 1

1. HccnemoBarh CBOMCTBA (DYHKIIMH U TIOCTPOUTD €€ TpaduK:

1) y=x-3x*+4
XZ

) y=—

x+4

Bapuanr 2

1. HccnemnoBarh CBOMCTBA ()YHKIIMH U TIOCTPOUTH €€ TpaduK:

1) y=—x}+4x*—4x
2
2) y=

x2+4

Bapuanr 3

1. HccnenoBarh CBOMCTBA (DYHKIIMH U TIOCTPOUTH €€ TpaduK:

1) y=2+3x-%°
2
2) y=

X
X-2

Bapuanrt 4

1. HccnenoBathk CBOMCTBA (PYHKIIUHM U IOCTPOUTD €€ rpaduk:

1) y=x*+6x*+9x
2) y=

x2-4

IIpakTnyeckoe 3ansaTue Ne§

Tema. [Tonublii quddepenran GyHKIUN IBYX U 00jee NepeMEHHBIX.

Bapuanr 1



. . ., 0%z
1. HaiiTn 3Ha4eHNe YaCTHOM MPOM3BOAHOMH —— GyHKIIH
z = sin(x + cosy) B Touke M, (0; g).
2. Haiiti nonueii quddepenunan dz GyHkuuu:
a) z=x-eX
b) z=x%lny—7.
3. Boruucnute nonHbI quddepeHnran GyHKIuun

z = x%y — 4x,[y — 6y + 5 B TouKe (2;1)

Bapuant 2

o o . 0%z
1. HaiiTn 3HaYeHME YaCTHOW MPOU3BOJHON Pye) byHKIIN

z = e**?Y prouke My(2; —1).
2. Haiitu nonsseni nuddepennuan dz GyHkuu:
a) z = %ln(x2 + y?)

b) z=xcos2y —

x2+y2’
3. Bwrumcauth nonusii quddepennuan Gynkuun z = x3 + y* B Touke (1;2),ecmu dx = 0,03 ,dy =
—0,01
Bapuant 3
. . ., 02
1. HaiiTu 3HaueHMEe YaCTHOW MPOU3BOTHON 6_9; byHKIIN

z = xIn(xy) BTouke My(1;2).
2. Haiiti nonueii quddepennnan dz GyHkuuu:

a) z=x%-Iny
. x?

b) z=e* —arcsin—.
y+1

3. Burumcauth nonusii quddepenman Gynkmun z = x3y? B Touke (-1;2)

Bapuant 4
o - . 0%z
1. Haiftu 3HaueHNE YaCTHOW MTPOU3BOTHON — (YHKITUH

ox?
z =1In(x? +y) BTouke My(1;3).
2. Haiiti nonueii quddepennunan dz GyHkuuu:
a) z=+/x"27
b) z=x%cos4y + 12.

2
3. Beruucnuts nonausii nuddepernuan yHKnun z = x; B Touke (1;2)

IIpakTyeckoe 3ansaTHE Ne 9

Tema:MccnenoBanne GyHKIMY MHOTUX NTEPEMEHHBIX Ha IKCTPEMYM.

Bapuanr 1
Uccnenopats pyakumio z = 3x2 — x3 + 3y? + 4y Ha sKCTpeMyM

Bapuanr 2
Uccnenopats QyHKIMIOZ = X2 + Xy + y? — 2x — 3y Ha DKCTPEMyM



Bapuanrt 3
Uccnenosats pynkumio z = x> + 3xy? — 51x — 24y + 1Ha skcTpeMyM

Bapuanr 4
Uccnenosars pyrkumuoz = x* + y* — 2x? — 4xy — 2y? + 6 nHa sxkcTpemMym

IIpakTnueckoe 3ansaTue Ne 10

Tema.MeTo1bI 3aMEHBI IEPEMEHHOM ¥ UHTETPUPOBAHMS T10 YACTSAM.

Bapuanr 1
1) BeruucnuTte HHTErpasIbl, UCIONB3YS METO/I 3aMEHBI IIEPEMEHHOM

1. [e*’xdx

2.[(2x3 + 1)*x% dx

2) BBIUKCIIUTE MHTETPAIIBI, HCMIOJIB3Ysl METOJl HHTErPUPOBAHHS 110 YACTSIM:
1. [ xsinxdx

2. [ x arctgx dx

Bapuanr 2
1) BeruucauTe uHTETpaIBI, UCMOJIB3YS METO]T 3aMEHBI TIEPEMEHHOM:

1. [tgxdx

f cosxdx

' 3sinx-1
2) BBIUMCITMTE MHTETPAIBI, KCTIOJIB3Ys METOl MHTETPUPOBAHHUS 110 YaCTSIM:
1. [xcosxdx

2. [x*e*dx

Bapuant 3
1) Beruncnute UHTErpasbl, UCIOIb3YsI METOA 3aMEHbI IEPEMEHHOMU:

1.f xsinx? dx

dx
2] i

2) BerurcnuTe MHTErpajibl, UCIOJIb3YSI METOJ MHTETPUPOBAHMSI 110 YACTAM:
1. [ xe*dx
Inx

Bapuanr 4



1) BerunciauTe uHTETpasIbl, UCMOIB3YST METOJI 3aMEHBI TIEPEMEHHOM:

f cosx dx
“J 4+ sin2x

2. Vax3 + 2 x2dx

2) BoruncnuTe MHTETpajibl, UCHOIb3YS METOJ] MHTETPUPOBAHMS 110 YaCTSAM:

l.f Inxdx

x2

2-f xdx

sin2x

IIpakTnyeckoe 3ansaTue Ne 11

Tema: @opMyiia UHTETPUPOBAHUS I10 YACTSAM B OIIPENEICHHOM UHTErpale.

Bapuanr 1
BbIuncIuTh HHTErpai (1o YacTsaMm):
1
.I-[?x—d‘r)ehcfx
H " :
2) fon(x —3)sinx dx
s

_[ x* cos dxdx
3)) =

[In(1+ x)ax

4)
5) f_ol arccos xdx

6) fon e*sinxdx

Bapuanr 2

BerauciauTs uaTErpan (mo yactsim):
1

I xe “dx
1) 0

Tln xdx
2) °
3) fog(x — 1) cos xdx
4) fog(x2 + 3x)sin3xdx
5) fo% arcsin x dx
6) fon e**cosxdx

Bapuanr 3
Berauciauts uaTErpan (mo yactsim):



1) folxlnxdx
2) [, x3%dx

3) f?arccosxdx

4) fol(x — 1De?*dx
5) fo%(x2 + 2)cosxdx
6) fol e*sin2xdx

Bapuanrt 4

BerauciauTs uaTErpan (mo yactsim):
1 12 xe*dx
2) [7(nx)? dx

3) f03 x arctg x dx.

4) [*rxsinxdx
2

1
5) Ji#arcsinvxdx
9

6) fol e*cos3xdx

IIpakTuyeckoe 3ansaTue Ne 12
Tema: Beruucnenue o0bEMOB T BpaleHUs.

Bapuanrt 1
Boruncnute 006EM Tena, 00pa3oBaHHOTO BpaleHHeM BOKpYyT ocu OX KpUBOJIMHEHHON Tpanenuy,

OTrpaHUYEHHON JTUHUSIMU
l. y=4x—x2%, y=0
2. y2=2x,y=0,x=2, x=4
3. 2y=x%, y=15—x
Bapuanr 2
Boruncnute 006EM Tena, 00pa3oBaHHOTO BpalleHHEeM BOKpYT ocu OX KpUBOJIMHEHHON Tpanenuy,
OTrpaHUYEHHOM JINHUSIMHU
. y=—x?+3x,y=0
2. y2=4x,y=0,x=4
3. y=x?% y=5x—6
Bapuanr 3
Brrauciauts 006EM Tena, 00pa3oBaHHOTO BpalleHHEM BOKPYT ocl OX KpUBOJIMHEHHOW Tparelu,
OTrpaHUYEHHON JINHUSMHU
l. y=+x, y=0, x =2
2. y2=2+4+x,vy=0,x=0
3. y=4—-x% y=x+2



Bapuanrt 4

Brrauciauts 00bEM Tena, 00pa3oBaHHOTO BpalleHHEM BOKPYT ock OX KpUBOJIWHEHHOW Tparelu,
OTpaHUYEHHON JTUHUSIMH

1.
2.
3.

x2

y=7,y=0
y2=4x, x=2, x =4
y=5—x% y=%x+2
Bapuanr 5

Brraucnute 006EM Tena, 00pa3oBaHHOTO BpaleHHeM BOKpYyT ocu OX KpUBOJIMHEHHON Tpanenuy,

OFpaHquHHOﬁ JIMHUAMUN

1.
2.
3.

Tewma:

1)
2)

3)

1)
2)
3)

4)

1)
2)
3)
4)

1)

2)

3)
4)

y=2x—x%y =0
y*=4x—-8,y=0,x=3,x=6
y=2x—x% y=2-—x

IIpakTnyeckoe 3ansiTue Ne 13

Pemenue nudpepeHnmnanbHpIX ypaBHEHUM.

Bapuanr 1
o d 1
Pemute nmuneiinoe nuddepeHImaibHoe ypaBHEHHUE C Pa3 eI SIIOITUMUCS HCpCMCHHHMI/Iﬁ ==

Pemuts ogHOpoaHOE Mud depeHnnanbHoe ypaBHECHHE
(x — y)ydx — x*dy = 0.
Pemmmts nuneiinoe quddepennuanpaoe ypasHenue 1 mopsinka y' + 2y = 4x.
Pemute  nuHeliHOoe nuddepeHIManbHOE — ypaBHEHHWE 2 TOpSIKAa € TOCTOSHHBIMHU
koapdunuentamu y' —y' —2y =0,x =0,y =3,y' = 0.

Bapuanrt 2
o ds
Pemute nmneitHoe muddepeHnnanbHOEe YpaBHEHHE C pa3AeISIOIIMMUCS TePEMEHHBIMH_~ =

4 cost.
Pemuts ogHOpoaHOe muddepeHiaabHoe ypaBHEHNE
xyy' +x%+y%=0.
Pemuts nuneitHoe nudepennuanbHoe ypaBHeHue 1 mopsiaka
xy' — 2y = 2x*.
Pemmute nmuelHOEe muddepeHIMaTbHOE  ypaBHEHHE 2  TOpSAKa C  MOCTOSSHHBIMH
kodbduimentamu y'' — 10y’ + 25y =0,x =0,y =1,y' = 8.
Bapwuant 3

Pemmts nuneiHOe muddepeHnnanbHoe YpaBHEHHE ¢ pa3aeIIOMMMUCS TIePEeMEHHbIMUY = X +
sin x.
Pemuts ogHOpoaHoe muddepeHiaabHoe ypaBHEHHE

(x? + y?)dx — 2xydy = 0.

ex

Pemuts nuHeinoe audhepernuansuoe ypasaenue 1 mopsaka y' — % =
Pemmte nmHelinoe nuddepeHnmanbHoe  ypaBHeHHWE 2 TOpSAKAa € TOCTOSHHBIMU
ko3 durmentamu y'' +2y' +y =0,x =0,y = 2,y' = =3.
Bapuanr 4

Pemute nuHeiiHOe nuddepeHnnanbHOe YpaBHEHHE C Pa3CSIFOIUMUC TePEeMEHHBIMUY =
2x3 +3x% + 5.
Pemuts ogHOpoaHoe muddepeHaabHoe ypaBHEHHE

(x? = 2yx)y" = xy — y*.
Pemuts nuneitnoe nuddepeHnuanbHoe ypaBHenue 1 mopsaka y' = % + xcosx.
Pemmute nmHelHOe  muddepeHIMaTbHOE  ypaBHEHHE 2 TOpSAKa C  MOCTOSHHBIMH
kodpduimentamu y'' — 3y' + 2y =0,x =0,y = 3,y' = 4.



IIpakTnyeckoe 3ansitue Ne 14

Tema. Onepanuu HaJ BEKTOPAMH.

1 Haiitn nuneitnyro kom6unamuio Bektopos AB —3BC +4CD

2 Haiitu wmms sexropos AB;  BC;  CD

3 HailiTu KOCHHYCHI YTJIOB MEXKY BEKTOpaMH ABu BC; BCuCD
4 Haiitu Haiitu (AB + CD)- AD

5 Haiimn ITp—(BD + AC)

6 BoiacHuTs, KommuHeapHs 11 Bektopst AB u CD

7 BelscHuTh, oproroHansuel 14 sekropsl AB u CD

HcxonHble naHHBIE:
Bapuanr 1

A(2;3;-1);B(0;1;2); C(4;-1;-1); D (2;-3; 1)
Bapuant 2

A(35-1;1); B(1; 3;2); C(1;-1; -1); D (4 0; 3)
Bapuant 3

A4 1;2);B(1;0;1); C(-1;2;-1); D(3; 15 0)
Bapuanrt 4

A(3;-2;1);B(2;-1;1); C(4;,0;2); D(1; 15 -1)

IIpakTnueckoe 3ansaTue Ne 15

Tema. IlocTpoenue mpoekiuii MPOCTPaHCTBEHHBIX (GUTYp U CEUESHUH.

Bapuanr 1

1. ITocTtpouth wu300pakeHUE NHPAMHUIBI B OCHOBAaHMM KOTOPOW JIKHT paBHOOEIPEHHBIN
TPEYTOJIbHUK.

2. Iloctpouth u300paKeHHE NHPaMHIBl B OCHOBAaHMM KOTOPOHM JIGKHUT paBHOOEApPEHHAsS
Tpanenus.

3. IlocTpouTs ceueHne YeThIPEXYTONbHON TUpaMu/Ibl, 3aaHHoe Toukamu M,N u K.

4. TlocTpouTh cedeHUe Ky0Oa MI0CKOCThIO, 3aIaHHON TpeMs JaHHBIMH Toukamu R, P u Q.



A1 D1

Bapuanr 2

1. Toctpouth wu300paKeHWE NHUPAMHUABI B OCHOBAaHUHM KOTOPOHM JISKUT pPaBHOOEIPEHHBIH
TPEYTOJIbHUK.

2. IlocTpoutsb n300paskeHNE MPU3MbI B OCHOBAHUU KOTOPOM JISKUT MPABHIBHBINA TPEYTOJIbHHUK.

3. Tloctpouts cedeHue Kyba IIOCKOCThIO, 3aJaHHON TpeMst JaHHbIMU Toukamu M, N u K.

4. Nana tpéxrpannas npusma A B C A1 Bl C1. TpeOyeTcst TOCTPOUTH CeUeHUE MPU3MBI
IJIOCKOCTBIO, MPOXOAIIEH uepe3 Tpu 3aaanHbie Touku D, E, u F.

A B
¢ F
E
B1
" V
C1

Bapuanr 3

1. TloctpouTh W300paK€HWE TMHPAMUIIBI B OCHOBAHHMU KOTOPOW JICKHUT MPSIMOYTOIBHBINA
TPEYrOJIbHUK.
2. TocTponTth H300paskeHUE MPU3MBI B OCHOBAHUU KOTOPOH JIGKUT paBHOOEIPEHHAS TPATICIIHSL.

3. Ha rpansx ky0a 3amansl ToukuR, P, Q. TpeOyercs mocTpouts ceyenne Kyda MmiaoCcKOCTbIO,
MPOXO/AIICH Yepe3 3aJaHHbIe TOUKH.

5 Q




4. TlocTpouTh ceueHUE TPEYTOJIbHON MUpaMu/Ibl, 3ajlanHoe ToukamMu M, L u K.

Bapuanrt 4

1. IocTponThHU300pakeHne MUPaMUIbl B OCHOBAHUHU KOTOPOM JIEKHUT MPABUIIBHBIN TPEYTOJIbHUK.
2. IToctpouth u300pa’keHHE MPHU3MBI B OCHOBAaHMM KOTOPOH JIEKUT paBHOOEIPEHHBIN
TPEYTOJIbHUK.

3. IlocTpouTth ceueHmne Kyba MIOCKOCThIO, 3aIaHHON TpeMs TaHHbIMH ToukaMu R, P u Q.

2 c

Q

A1 D1

4. TpeOyeTcs MOCTPOUTH CEUCHHE 3aJaHHOM MUPAMHUJIBI TUTOCKOCTHIO, MPOXOIAIIEH Yepe3 Touku: M
Ha pebpe AS, P na pedbpe CS u Q na pedpe DS.

IIpakTyeckoe 3ansaTue Ne 16

Tema. Pemenne koMOMHATOPHBIX 3a/1a4.

Bapuanr 1

1. Pemmte ypaBHeHue: 4° = % Al



. bpuranup nomxen ornpaBuTh Ha paboTy Opuragy u3 3-x yenoBek. CKONBKO TaKUX OpHUrag MOXKHO
COCTaBUTH U3 § YEIOBEK?

. bpoiiena urpanbHas koctb. HaliTu BEpOSITHOCTB:
a) MOSIBJICHUSI YETHOTO YHCJIa OUKOB;
0) MosiBIICHUsI HE OOJIBIIIE IBYX OYKOB.

. B maptun u3 15 neraneit umeercs 8 crangaptHeix. HailTh BEpOSTHOCTE TOTO, YTO CPEAU IATH B3ATHIX
Hayraj Aetaneil 3 ctraHgapTHEHIE.

Bapuanrt 2

. Pennure ypasuenne: 30x = Aj

CKOJMBKMMHU CTHOCOOaMHU MOXHO pPAcCTaBUTh 6 TOMOB SHUUKIONEAWH, YTOObI OHHM CTOSJIU B
oecriopsiike?

. B ypue 5 6enwix u 10 yepHbIx mapoB. 13 ypHbI Hayraa BBIHUMAOT OJMH Iap. KakoBa BepOsITHOCTh
TOTO, YTOBBIHYTHIN 1IAP OKAXKETCS:

a) YepHBIM;

0) GebIM.

[TepenctBo mo ¢ytdony ocmapuBaroT 20 KOMaHA, Cpeau KOTOPBIX 7 nuaupyromux. Ilytem
KepeObeBKM KOMAaHJbl pacmpenessiiorcs Ha ae rpynmbel nmo 10 xomanny B kaxnaoi. Kaxosa
BEPOATHOCTbH MOMAJaHUsI BCEX JUAUPYIOUIMX KOMaH B OAHY Tpymiry?

Bapuanr 3

. Pemmnre ypasuenue: 304} , = A

. 3 10 xanauaaToB HYXKHO BBIOpaTh 3-X Ha KoH(epeHnuio. CKOJBKUMHU CIIOCOOAMH 3TO MOYKHO
craenarsb?

. bpoiiena urpaneHas koctb. HaliTu BEpOSITHOCTB:

a) MOSIBJICHUSI YETHOTO YKCJIA OUKOB;

0) MosIBJICHUSI HE OOJIBIIIE TPEX OYKOB.

. BoceMb pa3yIMuHBIX KHUT pAaCCTaBIAIOTCS Hayady Ha OAHOMU Ioske. HallTu BEposSTHOCTH TOTrO, YTO
JIBE OIpe/IeJICHHbIE KHUTH OKaXKyTCS MOCTABIEHHBIMH PSIOM.

Bapuanrt 4

. Pemmure ypasuenue: 2040 , = A

. CKOIbKUMH CTTIOCOOaMH MOTYT Pa3MECTHTBCS 5 4eIOBEK BOKPYT cToa?

. JIBa cTpenka CTpPENAOT MO OJHOW M TOW ke Leau. BepoATHOCTh momajgaHus B LENb I IIEPBOrO
ctpenka paBHa 0,82, nyis Broporo 0,75. Haifti BEepOATHOCTB TOTO, 4TO 00a CTpEJiKa MOMaayT B IENb.

. B simuke nmeercs 80 cranmapTHeIX netaneid u 20 HecTaHIapTHEIX. U3 siuka Haynady OepyT OJHY 3a
npyroit aBe aetanu. KakoBa BEpOATHOCTb MOSIBICHUS CTAHJAPTHOW JI€TaIU MPU NEPBOM UCIIBITAaHUH,
IIPU BTOPOM HCITBITAaHUU?

IIpakTyeckoe 3ansaTue Ne 17

Tema. DiaeMeHTH MATEMATHUECKOM CTATHCTUKH.

Bapuantl



L.

CoOCTaBHTE HHTEPBATBHBIH PAJ, HAHTH 9aCcTOTHL, OTHOCHTETRHEIE HACTOTEI 1714 BRIGOPKH
no CAeIVIOMHM pe3yasTaram: 9,9; 11.8; 9.9; 12,0; 8,0; 8,7; 7.0; 11,8; 11,7, 10,3;
11,2; 8.1; 9.9; 11.8; 11.6; 9.9; 10.2; 11.8; 8,6; 10,2. ITocTpOHTE FHCTOIPAMMY
HacloT

i HDC’IPUHTB I[MOJTHIOH OTHOCHTEIEHEIX MaCcTOT MO JaHHOMY PaclpeleIeHHID BHﬁDp!ﬂ{Z

x, |-2]0]1]3]6

n, |2 |41 61216

!U

. B HeKoTOpOM JoMe 3 CceMBH HE HMEIOT B&TOCHMNeaa, 20 HMEKT Mo OJHOMY BeTOCHIEY,

15 — mo 2 pelocHmena H 2 ceMBbH — o 3 BenocHnena. Haiith exiGopo4Hoe cpeaHee
3HaAYEHHEe, CpelHee KBaJpaTH4YeCKOe OTHOINEHHEe YHCTA BEIOCHIIEI0B HMEHINHXCA B
{J;J.H{]ﬁ CeMbe H BHUUPD‘!H}"EG AHCTIEPCHIO BETTOCHIIEJO0E.

Bapuant2

. COCTaBHTE TEﬁHHL{}" pacopeleTeHHd JaHHEIX H3MEPEeHHA pOoCia CTYISHIOB I'PVIIIEI H

MOCTPOHTE THCTOrpaMMy dacToT 157, 165,170, 165,168, 165,161,165, 160, 162, 169,
165, 171, 165, 170, 175, 173, 170, 177, 182, 160, 173, 162, 174, 177

IToCTPOHTE MOIHIOH YacTOT MO JaHHOMY PaclpeieleHHIO BEIGOPKH:

x; |15]120| 25|30 |40

n, |10]15]130]20 |25

. Hanpeanpraras 1 paGouni uveer II TapudHbIH pazpan, 5 pabounx — III-H, 8 paGounx

—IV-i1, 4 paGounx — V-fi. HaiitH BeifopodHOe cpeHee pacnpeaelieHHe TI0 pa3pAaiaM.

Bapuant3

. HDCTPDEH- HNOJIHI'OH OTHOCHTETTRHBIX 4acTOT IO JaHHOMY paclipelcICHHED Bﬂﬁﬁplﬂ{l

% |-1[0[3][5]8

n, |20 10402518

. TToCTPOHTE HHTEPBATHHYK TaGIHIY 4acTOT H THCTOTPAMMY OTHOCHTEIBHBIX 4acTOT JUIA

BapHAUHOHHOTO pAja: 4;9;2:10;7;10;1;12;4;8;11;10;5:9;10;9:7;10,6;10;8; 4;
115 8 3,105 10,38, 6; 14 2;3: 10, 3,9, 7,10, 4; 8,7, 10; 3; 8;11; 6§, 6, 9.

. TTocite H3MepeHHd pocTa BRIGPAHHBIX 5 HeTOBEK H3 IPYIHIEl MOJIVYHTH CIeIVIONIHe

pesvasTatel: 154, 158, 162, 164, 166. HaHtH: a) BRIGOPOIHVIO CPEIHIOW pocTa; 6)
BBIGOPOYHVIO JHCIEPCHIO OITHOOK: B) cpelHee KBaIpaTHYeCKOe OTKIOHEHHE.

Bapuant4



]

. Hecnengverca YCOCEACMOCTh CTYACHIOE KOJLICIEA. B xoge [IPOECICHHAA TCCTHPOBAHHA

MOTVYeHH JaHHEIe — 6anaeiza pabory: §5,4.2,3,5.5,4,3,5,4,3,3,3,5,2,.4.4, 4,3,
5.4.3, 3, 3, 4. CocraBuTh Ta0.THIIY CTATHCTHYECKOTO pacCHpeleleHHA MPH3IHAKA H
MOCTPOHTE MOIHIOH OTHOCHTEIBHEIX JACTOT 114 NNOIYISHHOIO pacnpeaeleHns

’ HGCTPDHTB THCTOTpaMMy OTHOCHTETIBHBIX HACTOT MO JaHHOMY paclpelclcHHRO

BEIOOPKH:

[X,_; %) [[5:10) [ [10;15) [ [15;20)[ [20:25)] [25:30)[ [30:35) | [35:40)

n 4 6 16 36 24 10 4

1

. J1a VEKazaHHOTO pachopejeneHHs BRIOOPKH HaHTH: a) BeIfopouHOoe cpeldHee; 0)

BRIOOPOYHYIO JHCIIEPCHIO OMIHOOK: B) CpelHee KBaIpaTHIecKOoe OTKIOHEHHE.

% i1 )3

Lh

9

[ %]
b | =

6 | 8 1

i

3ananus A9 npoBeaeHus AU pepeHINPOBAHHOIO 3a4€eTa MO AUCHHUILVIAHE
Bompocsr k nuddepeHmpoBaHHOMY 3a4€eTy:

[Tousitue Matpuiibl. OCHOBHBIE CBEJICHHUSI.
JlelicTBus HaL MaTpUIIAMU.
Onpenenureny U UX CBOMCTBA.
ITonsiTHE CHCTEMBI M-JIMHENHBIX YPaBHEHUN C N-IIEPEMEHHBIMU.
Pemenue cucrem nuHelHbIX ypaBHeHUH 110 popmynam Kpamepa u metomom ["aycca
[Ipenen pyHKIMHM U OCHOBHBIE TEOPEMBI O TpEeIiax.
[TepBbIii 1 BTOPOI 3aMedaTesIbHbIE TPEACIIbI

X NNk W=

0 o
PackpeiTie HeonpeIeTeHHOCTH TUTIa S [IpaBuna Jlonutans.

O

. Psanp1, ocHoBHBIE TOHATHS. [Ipr3HaKu cxoguMocTu.

10. IIpousBoanas u nudpepeHuan GyHKIUH.

11. OcHoBHbIe ipaBmiIa nudhepeHITuPOBAHUS.

12. Tuddepentupoanne GyHKINH, 3aJaHHBIX aHATUTHYECKH.

13. IuddepenuupoBanre GyHKINH, 3aJaHHBIX TapaMETPHIECKH.

14. Tuddepeniupoanue cioxHON, 00OpaTHON QyHKIUI, HEIBHON QYyHKUUH.
15. HenmpepbIBHOCTD (DYHKITHH.

16. IlepBooOpa3nasi. HeompeneneHHbIH HHTETpall U €T0 OCHOBHBIE CBOMCTBA.
17. OcHOBHBIE TaOJWYHBIC HHTETPATBI. METOIBI BEIYUCICHUS HEOTIPEACIEHHOTO HHTETpaIa.
18. InTerpupoBaHue 1o 4acTsAM B HEOIPEIEICHHOM UHTETpalle.

19. 3agaya Hax0XKAEHUA UIOMAAU KPUBOJIMHEWHON TPaAICINU.

20. Omnpenenennbiit uaTErpas. ®opmyna Herorona-Jleibuumna.

21. OcHOBHBIE CBOMCTBA OMPEAEIEHHOTO UHTErpaa.

22. BrluncieHue onpeaesieHHOr0 HHTErpaia METO10M MOICTaHOBKH

23. aTerpupoBaHue 1Mo 4YacTIM B OIPEACICHHOM UHTETpaJle.

24. IIlpuMeHeHne UHTErpalla K PeIIEHUIO IPUKIIAIHBIX 3aad.

25. IuddepeHnnanbHple ypaBHEHHS TIEPBOTO MOPSIIKA.

26. luddepennmanbable ypaBHEHUS! BTOPOTO MOPSIKA.

27. ®yHKIMU JBYX U HECKOJIBKUX MEPEMEHHBIX, CIIOCOOBI 3a/1aHus1, CAMBOJIMKA, 00JIACTh ONpee/IeHusI.
28. YacTHble MPOU3BOIHBIE (PYHKIUN HECKOJIBKUX ITEPEMEHHBIX.

29. IIpousBoaubie u nudGepeHITnaIbl BHICIIUX MTOPSIIKOB.



30. Iomubiit quddepennman GyHKIUH IBYX U 00Jee MEPEeMEHHBIX.

31. YacTHble NPOU3BOAHBIE BBICUINX MOPSAIKOB.

32. Ilonsitue 06 nccnenoBaHuu (YHKIIMA MHOTHX IIEPEMEHHBIX Ha SKCTPEMYM.
33. BexTopbl Ha IJIOCKOCTU U ONEPALIUU HAJ HUMH.

34. YpaBHEeHHE BTOPOU CTEIICHU ¢ ABYyMS nepeMeHHbIMU. OKPYKHOCTb, AJUIUIIC, THIe00Ia, mapadoa.
35. Ilpoekius MpOCTPAaHCTBEHHBIX (PUTYp HA IIOCKOCTb.

36. MeTobl TOCTPOSHUST CEYSHHU I POCTPAHCTBEHHBIX (DHUTYD.

37. OcHOBHBIEC TOHATHUSI KOMOMHATOPUKH.

38. MHOECTBO M €ro 3JIEMEHTHI, ONepali HaJl MHOKECTBAMHU.

39. OcHOBHbIE NOHATUIMATEMATUYECKON CTATUCTUKH.

40. Bribopka, BEIOOPOYHBIE XapaKTEPUCTUKH.

41. Ompenenenue u rpapuueckoe n300pakeHre BapHallMOHHBIX PSIOB.

3.2 Ilaker 3K3amMeHaTOpa

Yc/10BHA BBINOJHEHHUS 3aJaHUN
1. KonmnuecTBo BapuaHTOB - 4 (nuddepeHIInpoBaHHBIN 3a4eT)
2. Cnmcok BompocoB 1o yuebnoi aucuuranae EH.01 Maremaruka

. Ilonsitue MaTpuiibl. OCHOBHBIE CBEJICHUS.

. JeWicTBus Hag MaTpULIaAMH.

. Onpenenurenyu U UX CBOWUCTBA.

. IlonsiTue cuCTEMBI M-JIMHEHHBIX YPABHEHU C N-ITIEPEMEHHBIMU.

Pemenue cuctem aMHEHHBIX ypaBHeHUH 1o popmynam Kpamepa u metogom ["aycca
. Ilpeaen pyHKINU 1 OCHOBHBIE TEOPEMBI O IIPEeax.

I1epBbIil 1 BTOPOM 3aMedaTeIbHbIC PEAEIIbI

0 [e9)
. PackpsITHE HEOIIPENEIEHHOCTH TUIIA S IIpaBuna Jlonurans.

\O

. Panp1, ocHOBHBIE OHATHA. [IpU3HAKK CXOAUMOCTH.

10. IIpousBoanas u auddepeniuan GyHKIUH.

11. OcHoBHblIe npaBuia qudGepeHIIPOBaHUS.

12. InddepenunpoBanue GyHKINH, 3aJaHHBIX aHATUTHYCCKH.

13. Inddepennupoanne GyHKIUH, 3aJaHHBIX TApaMETPHUUECKU.

14. InddepenunpoBanue CiI0KHON, 0OpaTHOU PYHKIUN, HEIBHON (YyHKIIHA.

15. HenpepbIBHOCTE (YHKINU.

16. IlepBooOpaznas. HeonpeaeneHHbI HHTETPAJl U €0 OCHOBHBIE CBOWCTBA.

17. OcHoBHbIE TaOIMUHBIE UHTETPAIbl. METOABI BHIYMCICHUS HEONIPEASIEHHOIO HHTErpaa.
18. MHTerpupoBanue 1Mo 4acTaM B HEONPEAEICHHOM UHTETpale.

19. 3agaua Hax0Xk1€HUS IJIOUIAIM KPUBOJIMHENHON TpanenyH.

20. Onpenenennsiii naTerpain. @opmyna Herorona-JIeiOnuia.

21. OCHOBHBIE CBOWCTBA ONPEACIEHHOrO0 HHTErpasa.

22. BeruucieHue onpeaeaeHHoro HHTErpajia METOI0M MOJICTAHOBKH

23. UnaTerpupoBaHue MO 4acTsAM B ONPEAEICHHOM HHTETpae.

24. TlpumeHeHne uHTerpaia K peueHuIo MPUKIaAHbIX 3a/1a4.

25. luddepennmanbable ypaBHEHUS IEPBOTO MOPSIKA.

26. IuddepeHnnanbaple ypaBHEHHS BTOPOTO MOPSIIKA.

27. @yHKIMHU ABYX U HECKOJBKUX MIEPEMEHHBIX, CITIOCOObI 3a/1aHMs, CHMBOJIMKA, 001aCTh OMpEaeIICHHS.
28. YactHple pou3BOAHBIE (DYHKITUN HECKOIBKHUX MTEPEMEHHBIX.

29. TIpousBoansie U AuddepeHnanbl BHICIIUX TOPSAKOB.

30. Ionnsiit quddepennman GyHKIUH IBYX U 00JIee MTEPEeMEHHBIX.

31. YacTHble NPOU3BOAHBIE BBICIINX MOPSAIKOB.

32. Ilonsitue 06 nccnenoBaHuu (YHKIIMH MHOTHX IIEPEMEHHBIX Ha SKCTPEMYM.

33. BekTopbl Ha TVIOCKOCTU U ONIEPALIMH HAJl HUMH.

34. YpaBHeHHE BTOPOU CTEIICHHU ¢ ABYyMS nepeMeHHbIMU. OKPYKHOCTb, AJUIUIIC, THIe00Ia, mapadoa.
35. IlpoekIus MpOCTPaHCTBEHHBIX (UTYp HA IIOCKOCTb.

36. MeTopl TOCTPOCHUST CEYCHU I MPOCTPAHCTBEHHBIX (PHUTYD.



37. OcHOBHBIE TIOHATHSI KOMOMHATOPHKH.

38. MHOX€ECTBO U €ro 3JEMEHTHI, ONIEPALIUN HaJ MHO)KECTBAMHU.

39. OCHOBHBIE NOHATHUS MATEMATUYECKON CTATUCTUKHU.

40. Bri6opka, BEIOOpOUHBIE XapAKTEPUCTUKH.

41. Onpenenenrie u rpadpuyecKoe N300paKEHNE BApUAIIMOHHBIX PSJIOB.

Kpurepun oneHuBanus

Conepxanue 3a1aHui Konunuectso
P g 3aJaHuN bannbi
3agaHus IEPBOTO YPOBHSA 1 4
3agaHus BTOPOrO YPOBHS 3 18
3azaHus TPETHETO YPOBHS 3 8
Hroro Ganmos 30
% BBIIIOJIHEHU A BAJIJIbI OLIEHKA
Menee 50% MeHble 15 2
50-69 15-20 3
70-89 21-26 4
90-100 27-30 5

Kaaccndukanust ommndox

I'py0bIMu cunTaroTcs OmmoOKu:

>

VVVVVYVYYVYVYVYYVYY

HE3HaHUE OTpeIeNICHUs] OCHOBHBIX MOHSITHI, 3aKOHOB, MTPABUJI, OCHOBHBIX MOJIOKCHHUH TEOPUH,
He3HaHue GopMYyJI, OOIICTTPUHATHIX CHMBOJIOB 0003HAYCHUH BEIMYUH, STUHUI] X U3MEPCHHS,
HE3HaHWE HANMEHOBAHUH €IMHUIl U3MEPECHHS;

HEYMEHHE BBIJICJIUTh B OTBETE IIIABHOE;

HEYMEHHE MIPUMEHSITh 3HAHHUSI, AITOPUTMBI JJIsl pEIICHUS 3a/1a4;

HEyMEHHE JIeNIaTh BBIBOJIbI M 0000IIEHNS,

HEYMEHHE YUTATh U CTPOUTH rpaduKy;

HEYMEHHE T0JIb30BaThCS IEPBONCTOYHUKAMH, YICOHHKOM U CIIPABOYHHKAMU;

noTepsi KOPHS WM COXPaHEHHE MMOCTOPOHHETO KOPHS,

oTOpackiBaHne 0€3 0OBSICHEHUH OJTHOTO U3 HUX;

paBHO3HAYHBIE UM OIIHOKH;

BBIYMCIIUTEIbHBIE ONIMOKH, €CITH OHH HE SIBJISIIOTCS OIUCKOM;

JIOTHYECKHE OIIHNOKH.

K HerpyObIM omuOKam ciie1yeT OTHECTH:

>

YV VYV

HETOYHOCTH (POPMYJIMPOBOK, ONPEAEIICHUH, TOHATUI, TEOPHiA, BbI3BAaHHASI HETIOJIHOTOM OXBaTta
OCHOBHBIX IIPU3HAKOB OIPENEISIEMOrO IOHATUSA WM 3aMEHOM OJHOTO — JABYX H3 JTHX
IIPU3HAKOB BTOPOCTEIIEHHBIMU;

HETOYHOCTb IrpaduKa;

HEPALMOHAIBHBIA METOJ| PELICHUs 3aJa4d WIM HEIOCTATOYHO IIPOJYMaHHBIM IUIAaH OTBETa
(HapyIIeHuEe JIOTUKH, T0OIMEHA OT/IEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHU);
HepaIMOHAIbHBIE METO/AbI pabOTHI CO CIIPABOYHOM M JPYTOM JIUTEPATYPOIi;

HEyMEHHE pelaTh 3aaui, BHIIOIHATh 3aJaHus B 00IIEM BUJE.

Hemxoueramu SIBIAIOTCS:

>
>

HepanroHaIbHbIC TPHEMBI BBIYHCICHHUH U TPeoOpa3oBaHni;
HeOpe)KHOE BBIMOJIHEHHE 3aITUCeH, YepTexeid, cxeM, rpaduKoB.

Boigenennsie TpeGoBaHMs, 3a KaKMe YMEHHS MOXXHO CTaBUTh ONPEICICHHYIO OLEHKY U YeTKOe
NpEJCTaBICHUE, YTO CUUTAeTCs TpyOOH OMIMOKOM, aYTO HEJO0YETOM, MO3BOJSAT IPENOoAaBaTeINIo
IPAMOTHO OLICHUTh CTYJEHTA.

Bapuanr 1



" .X
4. Haiitu npenen GyHKIUN hng
X—>

5.

HaiiTn HeonpeaeneHHbIN HHTErpal
a)[(8x3 — 10x + 4)dx; 6)f cos(3x + 1)dx

1 0 2 -1 01
Brerancanre A-B, eciin A = (3 1 O) ,B=15 1 4
-2 0 1

_ 13 4 _
HaiiTi yacTHBIE MPOM3BOIHEIE TIEPBOTO ¥ BTOPOTO MOpsAKa QYHKIMH < — 2xy 35 +5y-7

. 2x*-3x-5

b ——
Haiirn npenen dymxmpn =71 x+1
Pemmnth 3anady. CKOJIBKHMH CIOCOOAMU MOYKHO COCTABUTh TPEXIBETHBIM I10I0CATHIN (uar u3
IIATH PA3IMYHBIX 10 [[BETY OTPE3KOB MATEPUHN?

Bapuanrt 2
Haiitu HeonpeaeneHHblil HHTErpail

a)[(3x3® — 40x + 12)dx; 6)[ sin(11x+1)dx

1 0 1 -1 0 1
Brruuciure A-B, ecitn A = (2 1 O) ,B=5 1 4
-2 0 1
HaiiTi yacTHbIe TPOM3BOJHBIE IEPBOTO U BTOPOTO MOPsiAKA PYHKIIMH
z=3x* + y3 — 5xy? + 8x3y
> —12x+35
x> =25
Pemute 3amauy. CKOJIBKO CIOBapel HaJI0 U3aTh, YTOOBI MOKHO OBLIO BBITIOJNHATH ITEPEBOIBI C

JIF000T0 U3 MIECTH S3BIKOB HA JIFOO0M M3 HUX?

4. Haiitu npenen GyHKIMN liral
x—>

Bapuant 3
Haiitu HeonpeaeneHHbIil HHTErpall

2. a)f(6x?*+30x — 18)dx; 6)f cos(5x + 1)dx

-1 0 1
Boruncante A'B, ecimn A = (i (2) (1)) ’B=( 5 1 4)
-2 0 1

HaiiTi yacTHBIE IPOM3BOIHBIE TIEPBOTO M BTOPOTO MOpsaKa (pyHKIUK
z=4x3 — 2y%x + 7x3y — 6y?
x> +x—20

2
x°—16
5. Pemmuts 3amauy. Bocemb CTY/IEHTOB OOMEHSUTHCH pyKOTIOKATHSAMU. CKOJIBKO OBLIO
pyKOnoxKaTuii?
Bapuant 4
1. Haiitu HeonpeaeeHHbIH HHTETpal
a)[ (5x* + 4x — 9)dx; 0)f sin(7x+1)dx
1 0 1
2. Brruuciaure A-B, eciin A = (2 0 1) ,B=( 3 1 4
1 3 0
-2 0 1
3. HaiiTn yacTHBIE MPOU3BOHBIC IEPBOTO U BTOPOTO MOPsIKA PYHKITUN
z=2x?y%?— 5x’y +8x+ 7y
. x> —49
4. Haiitu npegen pyskmuu  lim

7 x? —5x—14



5. Pemmrts 3apauy. CKOJIBKMMHU CIIOCOOAMM MOKHO BBIJICJIUTH JIE€JIETAllMIO B COCTaBE TPEX UENIOBEK,
BBIOMpAst UX CPENIU YEThIPEX CYNMPYKECKUX Iap, €CIU B COCTaB JIeJIerallii BXOIAT JII0ObIe TPOe U3
JAHHBIX BOCBMH YEJIOBEK.

Jlutepatypa 1Jisl 3K3aMeHYIOIINXCH:

ITeyaTHBIE U3MaHUSA

1.boromomnos, H. B. Maremaruka : yueOHUK JUIsl CpeaHero nmpodeccuoHaaIbsHOTO 00pa3oBaHust /
H. B. boromornos, I1. K. Camoitnienko. — 5-¢ u3za., nepepad. u non. — Mocksa : M3narensctBo KOpaiir,
2023. — 401 ¢. — (IIpodeccuonanbuoe obpazoBanme). — ISBN 978-5-534-07878-7. — Texkcr
anekTpoHHbIH // O6pazoBatenbHast miaardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511565.

JonosHuTe/bHbIE HCTOYHUKHU

1.MaremaTnka : y4eOHUK JUIs cpeqHero npodeccruoHansHoro odpasosanusi / O. B. TatapHukos
[n mp.]; mox obmeit pemakumert O. B. TarapuukoBa. — Mocksa : U3marensctBo HOpaiit, 2023. —
450 c. — (ITlpodeccuonanvroe odbpazoBanue). — ISBN 978-5-9916-6372-4. — TekcT : NEKTPOHHBIH //
O6pazoBarenpHas miatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/512206

2.1unaues, B. C. Matemartuka : y4eOHUK M HPAKTUKYyM JUIsl CPEIHEro MpogecCHOHaIHLHOTO
obpazoBanms / B. C. lllunaveB ; mox penakmmeit A. H. TuxonoBa. — 8-e u3z., mepepad. m gom. —
Mockga : UznatenbctBo FOpaiit, 2023. — 447 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-
5-534-13405-6. — Texkct : anektpoHHbiit // Obpa3zoBarensHas miardgopma IOpaiit [caiitr]. — URL:
https://urait.ru/bcode/511549

3.Cnupuna M.C. Teopuu BepOsSTHOCTEH W MaTeMaTHYeCKas CTAaTUCTHKA: YYCOHHK IS CTY..
yupexaenuii cpea.npod. obpazosanus / M.C. Cnupuna, [1.A. Cniupun — 8-e u3z., crep. — M.:
N3narenbckuii neHTp «Axagemusi», 2021. —352c.

DJIeKTPOHHBbIE U31AHUSA (3JIEKTPOHHBIE PeCYpPChl)

1. Boromosos, H. B. Martemaruka: yueonuk ans CI1O / H. B. boromornos, I1. . Camoiinenko. —
5-e m3n., mepepad. u mom. — Mocksa: M3marensctBo FOpaiit, 2019. — 401 ¢. — (Cepus: IIpodeccrnonamsHoe
obOpazoBanue). — ISBN 978-5-534-07878-7. — Tekct: anexrponnsii // DBC IOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/433286.

2. OnexTpoHubii KaTanor bubanoreku Mocl'Y. Pexxum gocryna: http://elib.mosgu.ru
3. [PRbooks DnekTpoHHo-0nbOIMOoTedHast cuctema. Peskum goctyma: KNIGAFUND.RU
4. CallT mig TOMONIIM CTYJEHTAM, >KEJAIOIIUM CaMOCTOSITEIbHO H3y4YaTh M ClIaBaTh

9K3aMEHBI 110 BBICIICH MAaTCMaTUKC, U MTOMOIIU MPLCoJaBaTCIIsIM B HO,Z[60pKe MaTCpUaAJIOB K 3aHATUAM U
KOHTPOJIbHBIM paboTaM. Pexxum noctyma: http://mathportal.net/

5. @opMyIbl, YpaBHEHHMs, TEOpEMbl, IPUMEpbl peuieHus 3agad. PexxuM pocryna:
http://matematika.electrichelp.ru/matricy-i-opredeliteli/

6. Marepuansl 1m0 MaTeMaTHUKE JJIsI CaMOCTOATENIBHOM MMOATrOTOBKU.PEXUM JiocTyrma:
http://www.mathprofi.ru/

7. H3yuenue MaTEMaTUKHU OHJ1alH.Pexxum Jocryna:

https://ru.onlinemschool.com/math/library/
8. JocrynHast MmaremaTuka. Pexkum mocryna: http://www.cleverstudents.ru/




4. JIuct corjacoBpaHus
JIuer cornacoBanus

JonmonHenusi u usmMeHeHusi K KoMiieKTy @OC Ha yyeOHbIii roj

Hononuenuss u u3mMeHeHus: Kk komruiekty @OCHa y4eOHBI TOJA MO TUCIUIUINHE

B xoMmiiekT @OC BHECEHBI CIEAYIONIME U3MEHEHUS:

HononHenus u wu3MeHeHuss B kommuiekte @DOC oOcyxkaensl Ha 3acemanun  I1HK

« » 20 r. (ITpoToxom Ne ).

[Ipeacenarens TTLK / /




