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1.IlosicHuTEIbHAA 3aAMUCKA

JlaHHbIE METONMYECKUE YKa3aHMs IMpeIHa3HAYaloTCs JJIs OKa3aHWsI MOMOIIM CTyJIEHTaM B
BBINOJIHEHUH MTPAKTUYECKUX paboT 1Mo yueOHo# nucturinae «MaTeMaTHKa.

IIpakTHyeckoe 3aHsiTHe — 3TO (hopMa OpraHU3aMK YIeOHOTO IpoIiecca, Mpeanoaraonas
BBINOJIHEHHE OOYYArOIIMMUCS MO 3aJaHHI0 M TOJ PYKOBOJICTBOM IIPENOJABATENsl OJHOW WU
HECKOJIbKUX MPAKTUYECKUX paboT.

Jlunaktuueckas 1Ledb MpakTHYeCKUX paboTr - dopmupoBaHue Yy 00ydarommxcs
npo(ecCHOHANBHBIX YMEHHUM, a TakKe MPAKTHUECKUX YMEHUH, HEOOXOTUMBIX il H3yYCHHS
MOCNEAYIOIUX Y4YeOHBIX TUCIUIUIMH, a TakXe IOArOTOBKAa K NPUMEHEHHUIO 3THUX YMEHHH B
npohecCuoHaNBHOM NeSTebHOCTH.

Tak, Ha TPAKTUYECKUX 3aHATHIX 10 MaTeMaTHKE y OOydaromuxcs (OpMHPYETCs YMEHHeE
pemaTh 3amadd, KOTOpPO€ B JajbHEWIIEM JOJDKHO OBITh HCIOJNB30BAHO ISl PEIICHHS
npoecCHOHANBHBIX  337a4 [0  CHENHAIbHBIM  AWCHUIUIMHAM. [IpakThyeckwe  3aHATHA,
IPEIYCMOTPEHHBIE /ISl KOHTPOJIS 3HAHUH 10 UTOTaM M3y4YeHHUsl y4eOHBIX pa3zesioB, MPOBOISTCS B
(dhopMe KOHTPOJIBHBIX PaboT.

B xome mnpakTtuyeckux 3aHATUN O0OydarolluMecs OBJIa/IeBalOT YMEHHUSIMHU IOJIb30BAThCS
WH(OPMALIMOHHBIMU UCTOYHUKAMU, pab0oTaTh C HOPMATUBHBIMU JJOKYMEHTAMHU U UHCTPYKTUBHBIMU
MaTepuaiamMH, CIPaBOYHUKAMH, BBIIIOJHATH YEPTEKM, CXEMBbI, TAOIUIBI, pelaTh Pa3HOTro poja
3a/1a4M, JIeJ1aTh BBIUMCIICHHUS.

3amaun, KOTOPBIE PEIIAIOTCS B X0/1€ MPAKTUYECKUX 3aHATUN 10 MaTeMaTHKe:

1) pacmpenue U 3aKperuieHue TEOPETUIECKUX 3HAHHI 110 MaTeMaTHKE, MOJTYYCHHBIX B XO0/1€
JICKIIMOHHBIX 3aHSITHUI;

2) ¢bopmMupoBaHHe y OOydarOIIUMXCs MPAKTUYECKUX YMEHHUN M HaBBIKOB, HEOOXOAMMBIX MJIs
YCIIEIIHOTO pellIeHus 3a/1a4 0 MaTeMaTHKe;

3) pasBuTHE Yy OOydaroUIMXCS MOTPEOHOCTH B CaMOOOpa30BaHMM M COBEPLIEHCTBOBAHUU
3HaHUH U yMEHUH B Ipoliecce U3y4eHHus MaTeMaTHKY;

4) ¢dopmHupoBaHHE TBOPYECKOI'O OTHOLIEHHS M HCCIIEAOBATENLCKOTO MOJXOAa B Ipoliecce
U3yUEHHS] MAaTEMATHUKH;

5) popmupoBanue npoheccuoHaATbHO-3HAYMMBIX KA4eCTB OYIYIIETO CIEIUATNCTa U HABBIKOB
MIPUJIOKEHUS TOJyYEHHBIX 3HaHUH B podecCHOHaNbHOU cdepe.

Paznen 1. «IloBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbD)

Tema 1.1. IloBTOpeHne Kypca MATeMAaTHKH OCHOBHOM IIKOJIbI

IIpakTyeckoe 3ansaTHe Ne 1

Hesan: o0oOmieHue 3HAHUM 1O Teme, BBINOJIHEHHE apu(pMETHYECKHX JeWCTBUN Hal YHCIaMH,
coucTasd YCTHBIC W NMMCBMCHHBIC IPUCMBbI, CPABHCHHUEC YHCIIOBBIX BBIpa)KeHI/II\/'I. Hpe06pa3013aHHe
BbIpaXXEHHUH M0 (OpMyJilaM COKpAIEHHOI'O YMHOKE€HHUSI, OCHOBHBIE MPUEMBlI PELICHUS JTUHEHHBIX,
KBaJPAaTHBIX YPABHEHNW W HEPABEHCTB.

1. Yucno Z yBennuunu Ha 40%, 3ateM pe3ynbTaT ymeHbIHIu Ha 60 %, B utore nomyyunu 280.
Haitgure yucno Z.

2. IIpencraBuTh OECKOHEUHYIO IEPHUOIUUYECKYIO IECATUYHYIO IPOOh B BHJI€ OOBIKHOBEHHOM IpOOH:
a) 0,(4) 0) 2,(15) B) 1,2(6)

(x+3)? 3x+9
2x—4 " x2-4

3. Ynpoctute BeIpakeHHUE:



4. Pemuth ypaBHEHHE:
1) x*-7x+12=0;

2) 2x* -9x+10=0;

3) 9x* +6x+1=0;

4) x*-5x*+4=0;

5. PemmnTh HEpaBEeHCTBO:
1) x*-2x-23<0;

2) x*-3x-10>0;

3) (6x-3)x+4)<0;

Paznen 2. «KopHu u crenenu. UppauuonaibHble ypaBHEHUS»

Tema 2.1. IlousTue kopus. Dynkuun y = VX.

IIpakTuyeckoe 3ansitue Ne 2

IleJsib: BbIYKCIIEHNE U CPABHEHUE KOPHEH, BHIIIOJHEHUE IPUKUAKY 3HAUCHUS KOPHSI.
[IpeoOpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUM, COJIEPKAIMX paJuKaibl. BeinoiaHeHue
pacueToB 1o GpopmysaM, COASPKALIIM PaIUKAIbI, OCYIIECTBIISISI HEOOXOAMMBIE MTOJICTAHOBKU U
npeoOpa3oBaHusl.

1. Bemaucaure:

a) V16 * 625
6) 3/0,125 - (—64)

B) ‘:/571—16 V256
r) V64

1 43Y32 +23/(-8)
¢) V56 x 29

2. Pemte ypaBHeHue:

a) X% +125 = 0
6)x” = —

128
B) 16x*—625=0

3. IIpencraBpTe BhIpaXKEHHE B BUJIE CTETICHHU C PAIlMOHATBHBIM MTOKA3aTEIeM:
52 *3[2
a) Vx X
4
6) va!

Pa3nea 2. «KopHu u crenenn. MppannoHajbHble ypaBHEHHD)
Tema 2.2. UppaunoHa/ibHbIe YPABHECHUSA
IIpakTuyeckoe 3ansaTue Ne 3

Heanb: pemeHre UppaLMOHAIBHBIX YPABHEHUN Pa3JIMYHOTO YPOBHS CI0KHOCTH. Ilepexon k
PaBHOCHJIbHBIM YPaBHEHHAM

1. Pemuth ypaBHEHUE

avx+1=3



6)V2x +7 =3

B) V2 —4x +3x2=2x—-3
r)2vx?2+8= 2x+1
nHVi+x=+2x—-1
e)x+2=2Vvx+5

2. Pemmth ypaBHEHUS

a) Vx+5=4

0)x= 2vx+1-2

3. Haiitu oGmnacth onpeneneHus QyHKIHH:

y=vx’ —7x+12
y=vx’-4

Pa3nen 2. «Kopuu u crenenu. UppanuonajbHble ypaBHEHHI»

Tema 2.3. IlonsiTue crenenn. CpoiicTBa crenenu. CreneHnas pyHkuus

IpakTnyeckoe 3ansitue Ne 4

eab: BBIYKCICHHE CTEIEHEH C palMOHAJIBHBIM IIOKa3aTesieM, MpeoOpa3oBaHUE YHCIOBBIX H
OYKBEHHBIX BBIPDOKEHUH, COAEpKAIIUX CTENEHU, MPUMEHSIS CBOWCTBA, pPAa3BUTHUE HABBIKOB
NOCTPOCHHS TpadUKOB (PyHKITHIA

1. HaiiquTe 3Hau€HHE YUCIOBOTO BHIPAKCHUSI:

7=10,75
a) p—
2 1
105 -102-10°1
10

0)

B) 21.5 . 2—0,7: 40,4
1 1

E— 1 1
2. YIIpOCTHUTE BBIpOKEHUE:  a) abS—afb 06) (xE - 1) . (xE + 1)
(ab)3

3. HaiimuTe 3HaYeHNE YMCIIOBOTO BBIPAYKEHUS

67*67°
a) 6—12

“z 1 e
6) 49 5 -7_;0-7 :
76
B) 250.3 . 51,4: 6250,25
4. prOCTI/ITe BBIPAXXCHUEC

1 1
a4-b+bs-a 1 1
a)—— 6) (x3—3)-(x3+3
o 9 (v-3) (v +3)
5. IlocTpouts rpaduk CTeNEeHHON PYHKINU:
1)Y= x2 -4
)y =x3+2

Pa3nen 3 «Iloka3arenbHas pyHkuus. Iloka3areqbHble ypaBHEHHs 1 HEPABEHCTBA»
Tema 3.1. Iloka3aTenbHas QyHKIUSA, €€ CBOICTBA.

5



IIpakTnueckoe 3ausitue Ne 5
Hess: [Toctpoenue u urenue rpaukoB nMokazaresnbHoi pynkuuu. [IpeodpazoBanus rpadukoB
1. Pemuth rpaduuecku ypaBHEHHUE:!

(%) +1=x>-2
1.

(lj +1=x*+2
2 2

3. —x*=3-1
2. I[Toctpouts rpaduk GyHKIIUU U ONMKHCATHh €T0 CBOMCTBA (€IMHUYHBINA OTPE30K — 2 KIIETKH):

a) y=3-4 6) y=2"+1

3. Yka3aTb CBOWCTBA (PYHKIMH U TOCTPOUTH rpauk GyHKIUU

y=2x+1_2

Paszpnen 3 «lloka3arenbHasi pynkuus. [lokazarenbHble ypaBHEHHS U HEPABEHCTBA)
Tema 3.2. [Toka3aTejibHbIE YPABHEHHUSsI, CHCTEMbI YPABHEHH I H HEPABEHCTBA
IIpakTuueckoe 3ansaTue Ne 6

Heab: popmupoBaHue HaBbIKA PELLIEHUS TOKA3aTENbHBIX YPAaBHEHUN, CUCTEM YPaBHEHUN U
HEPaBEHCTB.

1. Pewuts ypaBHeHHs
1) 8" =64
2) 2X+l _ 32

X

_ 1
3) 343
4N 25
4) |.:,'| _E

5)
6) 05" =0125 .

7) 32 = 81;

o

(E]Ll_ﬁ
g) (2 8L,
10) 3" ~6:3"-27=0

4x-7
lj — 6)(73

11) (6 :

12) 2*~6:2"+8=0,



2. Pemmth rpaduyuecku noka3aTeIbHOE YpaBHEHUE

-

27 =x+1
3. Pewuth cucremy ypaBHEHUI
x—y=4
2) {5x+y =25
) xX+y=-2
6x+5y — 36

4. PemuTh HEpaBEHCTBA

1-2x 1 EAS | X _x
s E>—  §(;) == ma-2724
N9 —3*<6 4*-4>— )4 —6-2+8<0
x) 4% —3-2% > 2

Paznen 4 «Jlorapudmsbl. Jlorapupmuueckass ¢pynkums. Jlorapmpmmuyeckue ypaBHeHUs1 U
HEPaBeHCTBa»
Tema 4.1. Jlorapudm u ero cBoiicTpa
IIpakTHyeckoe 3ansitue Ne 7
LeJsib: BRIIOTHEHNE TIPEOOPAa30BAaHIM BBIpAXKEHUH, TpUMEHEHHE (POPMYJI, CBA3aHHBIX CO
CBOIcTBaMH JIorapu(pMoB.

1. TIlpencraBuTh B BUJE Jorapupma

a) 52 = 25
6) 112 = 121
B) 43 = 64
r)3* = 81

2. BeruncnuTh 3HaUE€HUE BHIPAKECHHS

a) zlogz 11

6) 53log54

B) 72+log73

r) logi, 3+ log,, 4

n) log, 192 — log, 3

¢)2lg3—-1g0,81

X)) log, 15 — log, 30

3) logs; 81 * logs 125

I/I) 6210g63

I() 31+log3 8
3. Haiitu x, ecu 109:X=2. log,8=x.
log, x=1. |09525=X'

Pa3nen 4 «Jlorapugmsl. JJorapupmuyeckas pynkunus. Jorapupmuyeckne ypaBHeHUs U
HEPaBeHCTBA»
Tema 4.2. Jlorapupmuueckasi yHkuus



IIpakTuyeckoe 3ansitue Ne 8
eJsb: cucTemMaTn3upoBaHUe 3HAHUH 110 TEME, pa3BUTHE HABBIKOB MTOCTPOSHUS rPpahuKoB
JorapuPpMHUUECKUX (HYHKITHA.

1. Pemmts rpaduuecku ypaBHEHUE:

a) x? +1=log, x
6) —X+6=1log, x
2. YKa3aTb CBOICcTBa ()yHKINHU U MOCTPOUTH rpaduK QyHKINN

a)y = logz x
6)y =logzx+1

B) ¥y = logs(x + 4)
3ameuanue: ece cnomozameinbHule SpAPUKU CMPOAMCA NYHKMUPOM U PASTUYHBIMU YEEMAMU.
3. HaiimuTe o6nacte onpeneneHus GpyHKIHH
a) y = logs(6 — x)
6)y = log,(x? — 2x — 3)
B) Yy = loge(5 + x)
r)y = logs(x? — 4x + 4)

Pasnen 4 «Jlorapudmsl. Jlorapupmuueckas pynkuus. Jlorapudpmudeckne ypaBHeHUs U
HEepPaBeHCTBa»
Tema 4.3. Jlorapu¢muyeckne ypaBHeHHsl, CHCTeMbl YPaBHEHMIl U Jorapupmuyeckue
HEepaBeHCTBA
IIpakTnyeckoe 3ansaTue Ne 9
Heab: cuctemaTu3upoBaHue 3HaHUI 110 TEME, Pa3BUTHE HABBIKOB PEIICHUS JOrapu(pMUUECKUX
YpaBHEHUH, CUCTEM YPAaBHEHUI U HEPABEHCTB
1. Pemuth ypaBHEHUE:
1) log,(4—x)=2

log, (x—3)=-1

4

3) log, (x* ~3x-10)=3

4) |Ogo,3(— x? +5x+7): logys(10x—7)
5) log,; X =log, 30 —log, 10

6) log5 x—4log, x+3=0

7) logZ x-7log, x+12 =0

2. Pemmuthb cucteMy ypaBHEHUI

{ x—y=2 { x+y=1
a) log,(x+y)=1 6) log;(2x+y) =2

3. Pemmth HEpaBEeHCTBO:

1) log,x>4



log, x<-3
2) =2
3) lgx>2
4) log, x > log, (3x—4)
5) log, x<3

log, x<-3
6) 3

7) lgx<1
8) log, s (2x—1) < log, s X
9) log, ;(6-x)<log, ;(4—3x)

10) lg(x* -8)<Ig(2-9x)

Pa3nes 5. YpaBHeHusi u HepaBeHcTBa. CHcTeMbl YPAaBHEHHIl 1 HEPABEHCTB

Tema 5.1. O0mme MeTOABI pellicHUs] YPABHEHHUI U HEPABEeHCTB. PABHOCHJIBHOCTH YPaBHEHUI
U HEPABEHCTB

IpakTnyeckoe 3ansiTue Ne 10
Heab: GopmMupoBaHEC HABBIKOB PEIICHUS] YPAaBHEHUH M HEPABESHCTB PA3IMIHON CIIOKHOCTH.
1. Peminth ypaBHeHHE:!
a) x*-3x-10=0;
6) 5x° +14x-3=0;
B) 2x° +3x+1=0;
r) 3 -7x*+2=0,
) X' —25x" +144 =0,
e) 4x*-8=0;
%) (x+4) =3x+40 :
3) 2x* -16x=0-

2. Pemuts cucreMy ypaBHEHMH
x+y=1

METOIOM CJIOKEHUS { 4x — 3y = 11

3. Petnth HEpPaBEHCTBO:
a) x*—8x+15<0

6) 3x*-8x+5>0

g) (x—2)4x-8)>0

r) (x—4)2x+1)>0
n)3x—5=5x—7
e)3(x—4)=2x+8

4. PelunTh CUCTEMY HEPABEHCTB



{5x+13£0
x+5=>1

Pazgea 6. OcHoBbl TpuroHomerpun. Tpuronomerpudeckue pyHkuuu. Tpuronomerpuyeckue
YPaBHeHHS M HEPABEHCTBA
Tema 6.1. Tpuronomerpuveckue (GyHKUMH TNPOM3BOJBHOrO yrjia, umcia. Paamannas u
rpajaycHasi Mepa yrja
IIpakTnueckoe 3ansitue Ne 11
Heanb: nu3ydyeHune paguanHOro METo/1a U3MEPEHUS YIII0B BPAILIEHUs U UX CBSI3U C TPAyCHONU MEPO.
1. Haiinure paguaHHyro Mepy yria, paBHOTO:

a)l5°  0)210°
2. Haitnure rpaagycHyro Mepy yriia, paBHOTO:

3 6

a)z s 6); s
3. BerauciauTs 3HadeHue BBIPpAXKCHUA
T

D+ =(7) =43
0) BSin(%) + 2cos(§) — S5ctg (%) - 4tg§

4. BEIUUCIUTD COS O
. 8 3m
sina =—— ., —< a<2m;
17 2
5. Berwmcnuts sin a, ctga, tga,eciu

4 T
cosazg; 0 <a<5

Pa3nes 6. OcHoBbl TpUronoMerpun. Tpuronomerpuyeckue pynknnu. Tpuronomerpnueckne
YPABHEHUS U HEPaBEHCTBA

Tema 6.2. ®opMy.1bl TPUTOHOMETPHHU
IMpakTuyeckoe 3ansaTue Ne 12

Iesas: popMupoBaHUE HaBBIKOB MTPE0OpPa30BaHUs BRIPAKEHUH ¢ TOMOIIBIO (OPMYIT
TPUTOHOMETPHUHU

1. BeruucnuTh 3HaueHne BBIPAXKCHUA

A

. 2 T s

a) BSm(g) + 2cos(— 5) — S5ctg (— Z) —4tg 3
T s . V3 s
0) 4cos(— ;) + 3ctg S — sin (— Z) + 10tg "
B) sin 210°
251

r) ctg (T)
1) cos 225°
e) cos 30% x cos 15° — sin 30° x sin 15 °

%) sin 10° x cos 50° + cos 10° * sin 50 °

2. Beruucnuts cos 2a, sin(a + f3), ecnu
. 8 3n
sina=——;, —<a<?2nm;
17’ 2

cosﬁ=§; 0 <a<§

10



3. YIpocTuTh BBIpa’keHUE
a)sin? a(1 + ctg? a) — cos? a
6) (1 —sin®a) * (1 + tg?a)

Pa3nes 6. OcHoBbl TpuronomMerpun. Tpuronomerpudeckue pynkunu. Tpuronomerpnueckune
YPaBHEHMS M HepaBeHCTBA

Tema 6.3. Tpuronomerpuieckue GyHKINH
IIpakTnyeckoe 3ansitue Ne 13

Iesb: U3ydeHne CBOMCTB TPUTOHOMETPHUECKUX (DYHKINH, (POPMHPOBAHNE HABBIKOB IMOCTPOCHUS
rpaMKOB TPUTOHOMETPHUECKUX (DYHKIMIA; TpeoOpa3oBaHus rpaUKOB TPUTOHOMETPUYECKUX
byHKIII

1. Omucatp cBOMCTBA TPUTOHOMETPUUECKUX (PYHKIIMMA

1) y=sinx+1
2) y=2cosx

y= cos[x +£J
3) 6

2 y :sin(x—%j

2. Iloctpouts rpaduk GyHKIMH
1) y=cosx-1

y—lsinx
2

2)

vl

4) y =|2cos x|

Pa3nes 6. OcHoBbl TpuronoMerpun. Tpuronomerpudeckue pynkuuu. Tpuronomerpnueckue
YPAaBHEHMS M HEPABEHCTBA

Tema 6.4. TpuronoMmerpuyecKkue ypaBHeHHs 1 HEPABEHCTBA
IIpakT4eckoe 3ansaTue Ne 14

Heab: GopmupoBaHue MOHATUS apKPYHKIIMHU U HABBIKOB PEIICHUSI TPOCTENUIITNX
TPUTOHOMETPUUECKUX YPaBHEHUI, pEIIEHNE TPUTOHOMETPUUYECKUX YPABHEHUN Pa3IMuHON
CJI0KHOCTH. Pelienne TpuroHoMeTpu4eckux HepaBeHCTB

1.Be1yncianTs:

1 3
arcsin—+arccos—
2 2

1 .
arctg— +arcsinl

J3

2arcsin % —4arctgl

11



2. Pemuth ypaBHEHUS
sin x—1=o

1) 2

2) 2cosx—+/3=0

3) 2cosx—-1=0

4) th—\/§=0

5) ctg3x =1

sin[4x—£j _1
6) 3) 2

tg(2x+£j =1
7) 4

3. Peumts ypaBHEHHUE, clie/1aB OJCTAHOBKY:
1) 2sin®x—5sinx+2=0;

2) 2cos’ x+5sinx—-4=0;

3) €0s2x+5sinx—-3=0;

4) 2tgx+20tgx:5;

4, Pemiuthb YpaBHCHUC MCTOAOM PA3JIOKCHUA HAa
MHOXHUTCIIN

1) 5sinx+3sin2x=0;
2) sin7x—sinx=0;

5. Pemure YpaBHEHUE, YIIPOCTUB JICBYIO YaCTh:

cos? x —sin? x _v3
1) 2,

2) 2sin® xcos2x =1;

- Tc - Tc
sin3x-cos| X+ — |—cos3x-sinfl xX+— |=0
3) 4 4 .

6. Pemmmre ypaBHEHUE, UCIIONB3Ysl OTHOPOTHOCTS!

1) sinx—+/3cosx = 0 ;
2) sin? x—3sinxcosx+2cos’ x=0;

3) sinx~cosx—\/§coszx=0;

7. Pemite HepaBeHCTBA:

2
COSX < —
2

1)

. 1
sinx>—
2

2)

12

5) 2cos’ x+5c0sx+2=0;
6) 4+5cosx—2sin*x=0;
7) cos2x+5cosx=0;

8) 3tgx-3ctgx =8

3) 7cosx—4sin2x=0;
4) cos5x+cosx=0,

. 5 2 N2
sin® x—cos® x = ——
4)

Sin3X-c0S3x = —

T
sin2x - cos(x - —j — COS 2X - sin(
6) 3

4) sinx—cosx=0;

2
1
2;

5) 3sin® x+4sinxcosx+cos’x=0;

6) J3sinx-cosx+sin?x=0_

X — —

b



3) tgx—v3>0

Pa3znen 7. KoMmiiekcHbIe YHCJIA

Tema 7.1. KoMnjiekcHbIE UHCJIA, JeldCTBUSA ¢ HUMH.

IIpakTnyeckoe 3ansitue Ne 15

ean: 00001IeHNE TOHATHS KOMIUICKCHOTO YKCIIa. Perenne 3a1a4 ¢ KOMIUIEKCHBIMH YHCIIAMHU
1. Haiiti cymMy KOMIUIEKCHBIX uncent Z1 =2+(-1)i u 22 =(-1) + 3i

z2=21+22=02+(-1)i) + (1) +3)=2+(-1))+((-1) +3)i= 1+2i.
2. Haiitu pa3HOCTh KOMILICKCHBIX urcen Z1 =4 + 51 mzp =-2 + 3i
2=721-22=(4+51)-((-2) +31))=(4-(-2)) +(5-3)i=6+ 2i.

3. Haiitu npou3BeieHue KOMIUIEKCHBIX uyncen Z1 =2 - 31 u
Z2=-4+2i

z = 7122 = (2 - 3i) ((-4) + 2i) = -8 + 4i +12i - 6i*> = -2 + 16i.
4. Beraucouts (5 + 10i) + (1 + 2i) (3 - 4i)

(5+10i) + (1 +2i) (3-4i)=(5+10i) + (3-4i +6i-8i%) =5+10i ++ 2i + 11 = 16 + 12i.
2-3i

4+5i

6. Haiitu MOAYJIb U I'NIaBHOC 3HAUYCHUC apIr'yMCHTAa KOMIIJICKCHBIX YUCCII:

5. BreimonHuTh AciicTBUE  a)

a)z=1+1i; 0)z=1,

Paszgea 8. [IpousBoaHast QyHKIUM U ee IPUMEHEHUE

Tema 8.1. IlonsiTHE MOC/IEI0BATEILHOCTH

IIpakTuyeckoe 3ansaTue Ne 16

Heab: hopMupoBaHre HABHIKOB PEUICHUS 3a7a4 Ha TEMY IOCIeI0BATEIbHOCTH

n
n2+1
HaﬁI[I/ITe IIATh NCPBBIX JICMCHTOB IIaHHOﬁ IIOCJICO0BATCIIBHOCTHU

1. Jlana mocienoBaTeNbHOCTh Y, =

2. JlaHa mocnenoBaTeNbHOCTh Y, = 7N + 2

SIBnsieTcs M 3IIEMEHTOM 3TOM MOoCIeq0BaTeIbHOCTY Yucio 149? B cioydyae yTBEpAUTEIBHOTO

OTBETA, YKAKUTE HOMEP ITOTO DIIEMEHTA

3. TlonGepure oiHY U3 BO3MOXKHBIX (hOPMYI N-3J€MEHTA IOCIIEA0BATENbHOCTH:

1,4,9,25...

4. SIBnsercs nmu apupMeTHUYECKOH MPOrpeccrei mociae10BaTelIbHOCTh YHCE:

4,8,12,16...

B cnydae yTBepAMTENIBHOIO OTBETA YKAXKUTE YEMY PaBHA PA3HOCTh MTPOTPECCUM.

5. B reomerpuueckoi Mporpeccuu ¢, MepBbIi AIEMEHT paBeH C;=9, a 3HameHaTeNb q=-1.
Haiiaure c,4

6. Uemy paBHa pa3HOCTH apUPMETHICCKON MPOTPECCHH A, €CTTH ag=58, a;5=16

Pa3nea 8. IIpon3BogHasi pyHKIMM U ee IPUMEHEHHUE
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Tema 8.2 IlpousBoanasn. Ilpasuna nuddepenuupoBanus. 'eomerpuueckuii u pusndeckui
CMBICJI IPOU3BOIHOM

IIpakTuyeckoe 3ansitue Ne 17
eab: morydeHrne HAaBBIKOB BBIYMCICHUS IPOU3BOIHBIX C MTOMOIIBIO TAOIUIIBI TPOU3BOTHBIX.
Pemenue 3amay Ha reoMeTpUIECKUN U (PU3NIECKUNA CMBICI MPOU3BOTHOM

1. BerYnciauTh Npou3BOAHYIO:

1) y=x"-7x; \
2) y=x 42, 9) =" -3,
! — 35,
3) Y=7x"+3x, 10) ¥=X =7
=4x* —6x .
4) y=15x+x ; 11) ¥ x
, 1 12) y=16x—2\/;;
y=10x" +—
5) X ’ y=2X3_l
6) y=sinx+3: 13) X,
y——2x2—l 14) y=2005x—4x2;
) X yoaxt 3
1 15) * x
=2 x-=
8) y X,
2. BoruncnuTh Npou3BOAHYIO (DYHKLKHU, UCTIONB3YsI paBuia quddepeHIMpOBaHS:
= . X.
1) y=cosx-sinx. 4) y=tox-et;
: 3
2) y:\/;~ex- 5) y=smx-(x +2x);
4x2 +1’ _xx2¢
3) y:2x—x4; 6) 3=
3. BbrunucanTb npou3BOIHYIO:
S %
1) y_2x+4; 4) y_3—4x;
y= X - Cosx
2) X 5) X
3) y:\/;.cosx; 6) y=\/;~sinx_
4. Pemuth ypaBHeHue y'=0, ecnu:
y = 8x2 — 4x y = 6x% + 2x

5. Teno aBmxkeTcs 110 3aKoHy S(t)= 5t2+3t-2. Haiiaute ckopocTh U yCKOPEHHE B MOMEHT BPEMEHH

t=3cek. (Paccrosinue uzmepsierca B MeTpax. Bpemst B cekyHaax).
6. Haiinure yrioBoi koaduuneHT kacaTenbHON K TpaduKy GyHKIUN f(x)=X3 -3x+4 B TOUKE Xo=2.

7. CocTaBbTe ypaBHEHHE KacaTelbHOU K rpaduKy QyHKIIUU f(x)=X2 +4x+5 B TOuKe X0=3

Pasznea 8. [IpouzBoaHasi yHKIUM U ee IPUMEHEHHUE

Tema 8.3. UccaenoBanne pyHKIIUM ¢ NOMOUILIO POU3BOIHOM
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IIpakTuyeckoe 3ansitue Ne 18
Hess: popMupoBaHue HaBBIKOB MIPUMEHEHHSI TPOU3BOIHOM IS MCCIEA0BAHMS (DYHKIHH

1. HaiiTi mpoMeXyTKH BO3pacTaHus U yObIBaHUS (DYHKITMH
a)f(x) =x3-2x* +x + 3
6) f(x)= x> —6x°+9

2. Haiitu kpuTHdeckue TOUKH PyHKIIUN

a) f(x) = x° - 4x% - 3x
6) f(x) = —V/2 cos(x)+x

3. Haiitu TO4KH 3KcTpeMyMa GyHKIUN
a)f(x)=3x*-4x+5
6) f(x) = 3+2 x - x°
4. Haiitu HanOoJsibIlIee ¥ HaMMEHbIIICe 3HaYCHUE GYHKIIMU Ha oTpe3ke [-1; 3]
a) f (x)=x* — 2x?
6) f (x)=5x2-3x -1

Pa3nen 9. [lepBooGpa3nasi u HHTErpaJl

Tema 9.1. IlonsiTue nepsoodpasHoii pynkuuu. [IpaBuiaa HaxoxIeHus
IIpakTHyeckoe 3ansaTHe Ne 19

Lesb: popMupoBaHUE HABBIKOB BBIUMCIICHUS TIEPBOOOPA3HON C MOMOIIBIO (hOpMyIT

1. Haiinure nepsoobpasnyro Gpynkumun f(x) = x2 — 5, rpaduK KOTOPOii MPOXOIUT
gyepes Touky A (3; 4).
2. Nokaxwure, uto pynkuus F(x) ects nepBooOpasHas ans pyHkiuu f(x) Ha
MPOMEKYTKE (—00; +00)
a) F(x)=x3 —2x + 1
f(x)=3x%2 — 2

0) F(x)=2x — 2
f (x)=4 cos cos 2x

Paznen 9. [lepBooOpasnasi u uHTErpaJ

Tema 9.2. HeonpeneseHHbI U onpeeIeHHbIH HHTErpaJbl. ®opmyiia Heotona-
Jlelionnma

IIpakTnyeckoe 3ansiTue Ne 20

esan: popMupoBaHHE HABBIKOB BHIUMCIICHUS HEONPEAEICHHOTO U ONIPEIEIIEHHOTO
MHTETrpaja, HaXOKJCHUe IIoael Guryp, orpaHu4eHHON JTMHUAMHU

1. HaiiTi HeonpeieeHHbI HHTErpa:

1) j4sin XdX; 7 ISsin xdx;
2) jGCosxdx; 8) [8cosxdx.
9 16
3) I(_ cos? dex; 9) j(_sinzxjdx;
15 20
2) J(_x_zjdx, 10) e ™.
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6 1 7 1
5) '[(X +coszx]dx; 11) '[(X "~ sin? x)dx;
G)IVZ+6XﬁX; 12)j@x-4x3bx

2. BBIYUCIUTD ONpeeICHHbIA HHTETPall:

1 V4

jx3dx 2,

2 X dx
1) 3 4)1

2 dx ® dx

[ = |—
2)1 X 5)avX .

Isin xdx 2

p fcosxdx
3)2 ; o

6) 2

3. Haiitu mnomaas Gurypsl, n300paxeHHOU Ha
3a/laHHOM PUCYHKE:
1) 2)

Iy m = ===

R
{1

[ e ——

T

4. BBIYMCIUTD MJIOMIAb (PUTYPHI, OTPAaHUYCHHOMN JTMHUAMU:

1) y=x?,y=0, x=4
2) y=x*+2,y=0, x=0, x=2

3) y=sinx, y=0, x:%

g Y=x" ¥=0 x-3 x=1

Paszpnen 10. MuoxkecrBa.

Tema 10.1. MuoxecTBa. Onepanun Hal MHOKeCTBAMH

IIpakTyeckoe 3ansaTue Ne 21

Heab: hopMupoBaHIe HABHIKOB BHITIOTHEHHSI ONIEPAllUid Hal MHOKECTBAMU.

1. U3BectHO, uTo X € A [ B. Cnenyer im otcrona, uto X € A.
2. U306pa3ute npu oMoty kpyros Ditnepa a) BN CUA; 6) C\BNA
3. Hatimure AN B N A U B, ecnu:
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1) A={3;4;5,6;7} B = {3;5;7;9}
2)A={a,B,c,d,k} B = {8, c, d}
3) A= {8;9;10} B={7;5;6}
4. Haitnute 00beIMHEHNE MHOYKECTBA PEIIICHUH HEPABEHCTB, B KOTOPHIX MIEPEMEHHAS X -
JNEeUCTBUTENbHOE UHCII0 -2 <X <4 u x>-1
5. Ucnonw3ys kpyru Ditepa, IPpOUUTIOCTPUPYHTE CIIPABEIJIMBOCTh PACIPEICIUTEILHOTO 3aKOHA
nepecedeHusl 1 00beTUHCHHSI MHOXKECTB.
6. 3anuiInTe NepeMecTUTEIbHbINA 3aKOH NIepecedeHus] U 00bEIMHEHHS] MHOXKECTB.
7. Haitnute A UB N A\ B, eciu A = {-1; 0; 2; 4} B=[-2; 2].
8. Jlasb muosectsa: A= L11213} p—{2030} (_{111214,20,2530};
Haiitu: AuB,BuC’ AUC,ANB,BNC,ANC;A\C,C\B,C\ A.

Paznen 11. DineMeHTbI KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH U MaTeMaTHYeCKOl
CTATHCTHKH

Tema 11.1 OcHOBHBbIE IOHATHA KOMOMHATOPUKH

IpakTnyeckoe 3ansitue Ne 22

Heab: n3ydyeHue npaBuii KOMOMHATOPUKYU M IPUMEHEHHE TP PEIICHUH KOMOMHATOPHBIX 3a/1a4.
1. Pemuth 3a1a4u:

1) B Ba3se 6 510110k, 5 rpym u 4 ciuBbl. CKOJIBKO BAPHAHTOB BBIOOPA OAHOTO L1017

2) CKOJIBKO CYIIECTBYET BAPUAHTOB MOKYIIKH OJTHOM PO3bI, €CIIH MPOAAIOT 3 ajble, 2 abie u 4
KENTHIC PO3BI?

3) U3 ropona A B ropon B BexyT nsth nopor, a u3 ropoaa B B ropon C BeayT Tpu J0pOTH.
Ckonpko myTel, npoxoaamux uepes B, senyr n3 A B C?

4) CKoJbKAMH CIIOCOOaMU MOXHO COCTABHTH Mapy U3 OJHOI IMTACHOM U OHOM COrNacHON OYKB
CJIOBA «ILJIATOK»?

5) CKOJBKO TaHIEBAIBHBIX Map MOKHO COCTABUTD U3 § IOHOIIEH U 6 JeByIIeK?

6) B cronosoii ecTh 4 niepBbIxX 002 1 7 BTOPBIX. CKOJIBKO Pa3InYHbIX BAPHAHTOB 00€/a 13 JBYX
0JII0]] MO’KHO 3aKa3aTb?

7) CKOJBKO pa3INYHBIX JIBY3HAYHBIX YHCET MOXKHO COCTABUTh, HCHONB3Ys ubpsl 1, 4 u 7, eciau
U PbI MOTYT OBTOPSATHCS?

8) CkoJIbKO Pa3IMyYHBIX TPEX3HAUHBIX YHCEI MOKHO COCTABUTh, UCIIONIB3YS IIU(PHI 3 U 5, eciu
U PbI MOTYT HOBTOPSATHCS?

9) CkOJIBKO Pa3IMYHbBIX JBY3HAYHBIX YHCET MOXKHO cocTaBUTh U3 tudp 0, 1, 2, 3, ecau mudps
MOTYT IOBTOPATHCSA?

10) CxobKO CYIIECTBYET TPEX3HAUHBIX YHCEN, Y KOTOPBIX BCE IU(PHI 4ETHBIE?

11) CKOJBKO CYIIECTBYET YETHBIX TPEX3HAUHBIX YHCEN?

12) CKOBKO Pa3IUYHBIX TPEX3HAYHBIX YHCET MOYKHO COCTABUTh U3 TPEX pa3IMdHbIX 1Uudp 4, 5, 62

13) B kade npemmararot 18a nepBbIx 01r0/1a: OOPIL, PACCONIBHUK — U YEThIPE BTOPHIX OJIrO/IA:
TYJISIL, KOTJIEThI, COCUCKH, MEIbMEHU. Y KaKUTEe BCe 00e/Ibl U3 IBYX OJI0J, KOTOPbIE MOXKET
3aKa3ath noceTutenb. [IponmtocTpupyiiTe OTBET, TOCTPOUB AEPEBO BO3MOXKHBIX BAPUAHTOB.

14) Kypbep A0KEeH pa3HECTH MaKeThl B 7 Pa3IUUHbIX yUpekaeHU . CKOJIBKO MapIIPYTOB MOXKET
OH BBIOpAaTh?

15) CxoabKO pa3iMyHbIX TPEX3HAYHBIX Ynces (0e3 MOBTOPEeHUs U(P), MOKHO COCTABHUTH U3 LUD
1,2,3,4,5, Takux, a) KOTOpbIE SABJISIFOTCS YETHBIMU; 0) B KOTOPBIX IUdpa 3 mocaeaHssl.

16) Cragmnon umeer yetsipe Bxoaa: A, B,C u J[. Ykaxure Bce BO3MOKHBIE CIIOCOOBI, KAKUMHU
IIOCETUTENb MOXKET BONTH Uepe3 OJUH BXOJ, a BBIUTH yepe3 Apyroil. CKOJIbKO TaKuX
crtoco0oB? [IpommmtocTpupyiTe OTBET, TOCTPOUB JIEPEBO BO3MOXKHBIX BAPUAHTOB.

17) CkonbkuMH crioco0amMu 5 4elIOBEK MOT'YT BCTaTh B OU€PE/Ib B TeaTPaIbHYIO Kaccy?
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18) CxonbKO pa3iIMyHbIX TPEX3HAYHBIX Yncen (0e3 MOBTOPEeHUs HU(p), MOKHO COCTABHTH U3 LUPD
0,2,3,5,6, Takux, a) B KOTOPHIX mudpa 5 nepsas; 0) KOTOPBIC SBJISIOTCS HEUETHBIMU?
Paszgea 11. DieMmeHTHI KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH U MaTeMATHYeCKOM

CTATUCTHKH
Tema 11.2 CoObiTusi. BeposiTHOCTD COOBITHI

IIpakTnyeckoe 3ansiTue Ne 23

Iesb: paccMOTpeHUE TPUMEPOB BBIUHUCIICHUS BEPOATHOCTEN. Perienune
3ajla4 Ha BBIYUCIICHHE BEPOATHOCTEH COOBITUI.

1. Peminth 3aauu:
1) B ypue 12 oanHaKOBBIX 1O pa3MepaM M BECY IIapOB, U3 KOTOPHIX 8 4epHbIX 4 Oenbix. Y3 ypHBI

U3BJICKAIOT O/MH Imap. KakoBa BEpOSTHOCTh TOTO, YTO M3BJICYCHHBIN [Iap OKaXeTcs: OenpimM?

2) U3 600 Haynady B3sThIX JIeTanei 12 okaszanuch OpakoBaHHBIMU. HailTu 4acToTy mosiBIeHuUs
OpaKOBaHHBIX JIETaJICH.

3) Ha cknane umeercs 50 geraineil, U3roToBJICHHBIX TpeMs Opuragamu. M3 HUX 25 U3roTOBICHO
nepBoi, 15 — Bropoii u 10 — TpeTheil. HaliTu BeposTHOCTH TOTO, YTO Ha COOPKY MOCTYMUIIA I€Talb,
U3rOTOBJICHHAs: BTOPOU WM TpeThel OpUrazoi.

4) B onHoli ypHe 4 OeNbIX U 8 YepHBIX [IAPOB, B APYroi — 3 Oenbix 9 yepHbIX. M3 Kax 101 ypHBI
BBIHYJIU 1O 1apy. HaliTu BeposATHOCTH TOTO, YTO 004 I1apa OKaXXyTcs OeJIbIMU.

5) B ciyuaifHOM 3KCIIEpUMEHTE CHMMETPUYHYIO MOHETY OpocaroT ueThipekabl. Haiinure
BEPOSATHOCTH TOT'O, UTO OPEJI HE BBINIAJIET HU pa3y.

6) B yemnuoHare o ruMHacTuke ydactByroT S0 ciopreMenok: 24 u3 CIIA, 13 u3 Mekcukw,
octanbHble — U3 Kanaspl. [lopsaok, B KOTOpOM BBICTYNAIOT TUMHACTKH, ONIPENIEsieTcs KpeOuem.
Haitgute BEpoATHOCTH TOrO, YTO CIIOPTCMEHKA, BRICTYIIAIOIIAsA EPBOM, OKaxkeTcst u3 Kanaapl.

7) B cpeanem u3 1400 caoBBIX HACOCOB, MOCTYIHMBILINX B Mpojaaxy, 14 moarekatot. Haiimure
BEPOSTHOCTH TOT'0, YTO OJIMH CIIy4ailHO BBIOpAHHBIHM JIJIsI KOHTPOJIS HACOC HE TOATEKAET.

8) dabpuka BbITyckaeT CyMKH. B cpenneM Ha 190 kaueCTBEHHBIX CYMOK MPUXOIUTCS BOCEMb
CYMOK CO CKpBITBIMHU AiepexTamu. Haliiure BeposSTHOCTh TOTO, UTO KYIUIEHHAsI CyMKa OKa)KeTCsl
Ka4eCTBEHHOU. Pe3ynbrar OKpyriauTe 10 COTBHIX.

9) B kapmane y [letu Ob110 4 MOHETBI TIO pyOITIO ¥ 2 MOHETHI 110 5 pyoneii. [lets, He rsas,
MIEPEJIOKUI KaKHe-TO TPU MOHETHI B APYyror kapMaH. Haliiure BEpOsSTHOCTB TOTO, YTO
NATUPYOJIEBbIE MOHETHI JIEKAT B pa3HbIX KapMaHax.

10) B ciydaiiHoM sKcniepuMeHTe OpocaroT TpH UrpalibHble KocTU. Haliure BeposTHOCTh TOTO, UTO
B CyMME€ BbINIAJIET 7 OUYKOB. Pe3ynpTaT OKpyIJIMTE O COTHIX.

Pa3nes 11. DieMmeHTbI KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH M MaTeMATHYECKOM
CTATHCTHKH

Tema 11.4. Dj1eMeHTbI MATEMATHYECKOI CTATUCTHKH

IIpakTuyeckoe 3ansaTue Ne 24

Heanb: pemenre MpakTUUECKUX 3a/1a4 Ha 00paOOTKY YMCIIOBBIX JAHHBIX, BEIUUCICHUE UX
XapaKTEePUCTHK.

1. Pemnuts 3a1ayu:

1) NmeroTcst JaHHbIE 0 pe3yibTaTax Cayy 3K3aMeHa 10 MaTeMaTUKe rpynisl U3 20 cTy1eHTOB:
5,4,2,45,3,4,3,2,52,3,2,3,54,4,3,4,3.
[Tpoananu3upyiite 1 NpeacTaBbTe HHPOPMALIUIO O PE3yIbTaTax B BUJAE AUArPaMMBbI.
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2) a) IIpoBenu HECKOJLKO U3MEPEHUH CITydaifHOU BeMunHbIL:34; 66; 54; 62; 66; 28; 16; 44; 48; 62.
Haiinute cpennee apudmernueckoe s3Toro Habopa ducer.

0) IIpoBenu HECKOIBKO U3MEPEHUN clydyailHOM BenuuuHbl: 19; 27; 24; 24; 28. Haitnute menuany
ATOro Habopa YHUCel.

B)IIpoBenu HeckoIbKO M3MepeHuid cyqaitnoi Bemmuunasl: 1000; 1200; 1300; 1900; 1600; 500;
500;1700; 1000; 1000. Haitnute Moy 3TOro Habopa YMCEl.

3) 3a 9 ner nmoka3zarenau poxaaeMocTu aeTei B aepesHe:S; 4; 3; 6; 10; 9; 3; 3; 8. Haiinure cymmy
CpemHero apu(GpMEeTHIECKOTO U MEAUAHbI 3TOT0 Habopa YKCell.

4) HNmerotcs AAaHHBIC CPABHUTCIIBHOI'O aHaJIn3a UTOr0OB BXOAHOT'O KOHTPOJIA IO MATCMATHKE:!

Vueb. roa ['pymnma KagectBo % cheB(z)i/eMOCTL Cpennuii KY
0

2012-2013 | 110 4,8 19 0,27
130 12,5 37,5 0,42
140 9 22,7 0,33
HATOTO 8,77 26,4 0,34
2013-2014 | 180 3,4 37,9 0,27
160 111 18,5 0,16
HUTOT'O 7,25 28,2 0,22

5) Cxopoctb 10 aBTOMOOMIIEH, TPOE3KABIINX Yepe3 MepekpecTok coctaBuia (km/4): 36; 40; 30; 58;
68; 37; 61; 53; 41; 36. Haitnure pa3HOCTh CPEHETO apUPMETHIECKOTO U MOJIBI ATOT0 Habopa
quce.

Paznen 12. I'eomerpus. IlpsiMbie 1 NJIOCKOCTH B IPOCTPAHCTBE

Tema 12.2. OcHOBHBIC NOHATHSA cTepeoMeTpuu. Pacmosioxkenne npsiMbIX U IJIOCKOCTEH
IIpakT4eckoe 3ansaTue Ne 25

Iean: mpuMeHEHNE IPU3HAKOB U CBOWCTB PACIIONIOKEHMS MPSMBIX U INIOCKOCTEN IIPU PELLICHUN
3ajad.

Pemnte 3a1aun:

1. BepHo 1, 4TO €ciy ABE TIIOCKOCTH UMEIOT TPH OOIIME TOYKU, TO 3TU TOYKH JIKAT HA OJTHOU
npsMon?

2. MoryT 11 J1Be npsiMble UMETh OOIIIYIO TOUKY, HO HE JIeXkKaTh B OJJHON TJIOCKOCTH?

3. Touka A ne nexur B ockoctd KMN. Hazosure npsamyro nepeceuenus miockocted AMN u
ANK.

4. Mansl Touku A, B, C, D. [InockocTs o mpoxoaut dyepes npsimyro AB, HO He TPOXOIUT uepe3
touky C. IIpsmeie DB n AC nepecekarorcs B Touke A. CKOJIBKO TaHHBIX TOYEK JIEKHUT B INIOCKOCTH
a?

5. B mpocTtpancTBe aHbl Tpy TOYKH. CKOJIBKO PAa3IMYHBIX MNIOCKOCTEN MOXKHO Yepe3 HUX
MPOBECTHU? YKAKUTE BCE BO3MOXKHBIE CITy4YaH.

6. Mansl Touku A, B, C, D. [InockocTs o mpoxonut yepe3 Touku B, C, D, HO He MpOXOAUT uepe3
TouKy A. Ha3oBuTe Tpu 13 TaHHBIX TOYEK, KOTOPHIE MOT'YT JIEXKATh HA OJHOM IPSAMOM.
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7. Tpu npsimbIe TIepecekaroTcst B Touke A. Uepe3 qaHHYI0 TOYKY HEOOXOAMMO MPOBECTH TIIOCKOCTb,
COJIEpIKallyI0 POBHO JBE U3 TPEX JaHHBIX NPAMbIX. CKOJBKO TaKUX MJIOCKOCTEN MOXKHO IIPOBECTH?
Paccmotpute Bce BOBMOMKHBIE CITy4aH.

Pa3nes 12. I'eomerpus. IlpsiMble 1 NJIOCKOCTH B IPOCTPAHCTBE

Tema 12.3. [Iapa/ieIbHOCTH NPSIMBIX, NPSIMOI M IJIOCKOCTH, IVIOCKOCTEi

IIpakTnyeckoe 3ansitue Ne 26

Henap: npuMeHEHHE IPU3HAKOB NAPAUIEIbHOCTH IPAMBIX U INIOCKOCTEH NP PELICHUH 3aa4.
Pemnts 3aayu:

1. Tpsimble a U b ckpenBaroTCs ¢ MpsMOr €. MoryT i ipsimble a U b iepecekaThbest?

2. Ilpsamas a napamienbHa II0cKocTH . CyliecTBYIOT JIM Ha IUNIOCKOCTH Ol IIPSIMbIE, HE
napajuiensHele a? Eciin ga, To KakoBO UX B3aUMHOE I10JIOKEHHE?

3. Hansl tpeyronsauk ABC u mnockocts o, AB|| a, AC|| . KakoBo B3anMHOE MTOJIOKEHHE TIPSIMOi
BC u nnockoctu o

4. Ilpsmas, He Jexalas B INIOCKOCTHU MapajuiesiorpaMmma, napajijeibHa OJJHON U3 ero JuaroHalieu.
KakoBo B3auMHO€ pacroioKeHHe JAaHHOW MPSAMOM U IIIOCKOCTH MapasienorpaMma?

5. Cropona AB napamnenorpamma ABCD nexur B miiockoctu o. KakoBo B3auMHoe
pacronioxxeHue ctoponsl CD u ninockoctu a?

6. CpenHsisi IMHUS TpareLUuu JEKUT B IJIOCKOCTH o. Kak pacrosioskeHbl OCHOBaHUS TpaNeuy 10
OTHOUIEHUIO K IJIOCKOCTHU 07

7. Tlpsimas b He mapajuielbHa JTMHUAU TIepecedeHns iockoctei o u . KakoBo B3aumHoe
pacnionoxxenue b u a; b u ?

8. Touxka C nexut Ha otpe3ke AB. Uepes Touky A mpoBeieHa IIIOCKOCTh 0, a uepes Touku B u C
— napajuieibHbIe IPSMBIE, IEPECEKAIONINE Ty MJIOCKOCTh 0 B Toukax Blu Cl1. Haiinure nnuny
otpeska CCl1, ecniu AC: CB=3:2 u BB1=20 cm.

9. Bepmmna A tpeyroiapHuka ABC n€XHT B IIIOCKOCTH o, BepnHbI B 1 C pacnosnoxeHsl 1o
pa3Hble CTOPOHBI OT 3TOH MIockocTH. OTpe3ok BD - menuana tpeyronsanka ABC. Yepes
touku B, D, C nmpoBeneHsl napajuieabHble MPsMbIE, IEPECEKAOIIUE TUNIOCKOCTh 0. B TOUKax Bl,
H1, C1 coorBerctBenno. Haitnure nnuny JI/11, ecnu BB1=14 cm u CC1=8 cm

Pa3nen 12. I'eomerpus. IlpsiMble 1 NJIOCKOCTH B NPOCTPAHCTBE

Tema 12.4. [leprnieHAMKYISAPHOCTH NPAMBIX, IPAMOIi U IJIOCKOCTH, IIJIOCKOCTeH
IIpakTyeckoe 3ansaTue Ne 27

Henb: npuMeHEHNE TPU3HAKOB IEPIICHAUKYIIIPHOCTH MPSMBIX U IUIOCKOCTEHN MIPU PELICHUH 3a/1a4.

Pemwnts 3ay1auu:

1) Anuna HakaoHHOU 18 cM. YT0a MeX 1y HAaKJIIOHHOM U INIOCKOCTHIO 30°. Yemy paBHa 1ivHA
MPOEKIIUU HAKJIOHHOM Ha 3Ty IIOCKOCTh?
2) U3 Touku, nexaiiei BHE MIOCKOCTH MPOBEACHBI K 3TOHM MIIOCKOCTH IBE€ HAKJIIOHHBIE MO YIJIOM

30°, paBHbBIE 243 . Uix mpoekmuu 06pasyioT Mexay coboii yron 120°. Onpenenuts paccTosHue
MEX/1y OCHOBaHHUSIMU HAKJIOHHBIX.

3) [IpssmoyroneHbii TpeyroabHUk ABC onmpaercs karetom AC Ha INIOCKOCTh @, 00pa3ys ¢ Hel
nByrpanHsiii yroa B 60°. Onpenenuts runoreny3y BC, ecimn AC=a n paccTosHuE OT BepIIHHbI B
710 TUIOCKOCTH paBHO b.

4) Karetsl npsimoyronsHOTO Tpeyroasauka ABC paBnsr 12 u 16 nM. U3 Bepmmabl ipsimoro yriia C
BOCCTABJIEH K IIJIOCKOCTH TpEyrojibHUKa nepneHaukynsp CM=28 nm. Haiitu paccrosiHue ot
TOYKHA M 10 THITOTEHY3BI.
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5) Berancauts 1mHy npoekuuun orpeska 20 cM, ecau yroa ero Haksio”a 00, 300, 450, 900.

6) 13 nentpa O kpyra paamyca, paBHOTO 3 M, BOCCTaBJIeH neprieHauKkyssp OB Kk ero miockocTH.
K okpyxHocTH mpoBe/ieHa KacaTeabHasi B TOUKE A M Ha 3TOW KacaTelbHON OTIO0KEH OT TOUKU
kacanus otpe3ok AC, paBubiii 2 qm. Halitu ayuny Haknonnoi BC, ecnu OB=6 nm.

7) IIpssmbie AB, AC u AD nonapuo nepnesaukyispubl. Haitaure otpezok AC, ecnu BC=17 cwm,

AD=6 cm, BD=10 cMm.

Pazgen 13. @urypsl B npocTpancTBe. MHOrOrpaHHUKHU

Tema 13.2. [Ipusma

IIpakTnyeckoe 3ansitue Ne 28

Iesn: pemenne 3a1a4 Ha BBIYUCICHUE TTAPAMETPOB, TUIONIAAN TOBEPXHOCTH B 00BEMA MTPU3MBI

1. Pemuts 3a1aun:

1) B npaBunbHOI YeTHIPEXYrobHOM MpU3MeE IJIOoIalb OCHOBaHUA paBHa S=144 cM2, a BbIcOTa
h=14 cm. Haiitu nuaronanb nNpu3Msbl.

2) CropoHa OCHOBaHHMS MPABUIBHOIN YETHIPEXYTOIBHOM MPU3MBI paBHa 6 cM, a 60KOBOE pedpo
paBHO 8 cM. HalinuTe nioiaap moiaHoNH NOBEPXHOCTH MPU3MBI.

3) O6BEM YeTHIPEXYTONBHOM MPU3MBI paBeH 24 cM°, Tnomak ocHoBaHus 12 cm?. OHA CTOpOHA
OCHOBaHUs B TpU pa3a Ooubliie Apyroi. Berancnute miuomaas moaHONH HOBEPXHOCTH TPU3MBI

4) CTopoHa OCHOBaHHsI IIPABHIIBHOM TPEYTrOJIbHOW NMPHU3MBI paBHa 4 cM, a 00KOBOE peOpo paBHO 5
cM. Haligure rutonjaas NOJHOM MOBEPXHOCTH MPU3MBIL.

5) CtopoHa OCHOBaHHMsI MPABUIILHOM YETHIPEXYTrOJIbHOM MPH3MBI paBHa 4 cM, a 00KOBOE pedpo
paBHoO 12 cMm. Haiiaure miomanb 60KOBOM MOBEPXHOCTH MPU3MBI.

Pa3nes 13. ®@urypsl B npocTpancTBe. MHOTOrpaHHUKH

Tema 13.3. [Iapasnenenunen, Kyo

IIpakT4eckoe 3ansaTue Ne 29

Iesnb: pemieHye 3a1a4 Ha BHIYMCICHUE TAPAMETPOB, IO TOBEPXHOCTH U 00BbEMa
napajulieJenumneia

1. Pemnts 3amauu:

1) Auaronans KyOa paBHa 243 . OnpenenuTh MOJTHYI0 MOBEPXHOCTh Ky0a.

2) HaiiTu nuaroHanb NpsMOYTOJIBHOTO MapauieNienuIea, €Clid ero U3MEpEeHHsl paBHBLL: a) 3 1M, 4
oM, 2 M; 6) 5™, 7 M, 8 M; B) 30 cm, 20 cm, 120 cm.

3) Haiftu nuaronans npsiMOYTOJIBHOTO Napasuiesienuesia, €Clid ero U3MepeHus paBHbL: a) 2 1M, 6
oM, 4 M; 6) 3 M, 9 m, 10 m; B) 40 cm, 70 cm, 110 cm.

4) OnpenenuTsh 00beM MPSIMOYTOJIBHOTO TapajuIeNenuIeia Mo 3-M ero U3MEePEHUsIM:
a)a=8,8=1,3,c=6
06)a=18,8=0,1,c=2

5) Pe6po cBuHIOBOTO Kyba paBHO 16 cM. BeIauciuTh Maccy CBUHIIOBOTO Ky0a, eciu pes=11400
Kr/cm>.
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6) O6BEM TIPSAMOYTOILHOTO MapaieNenunena papen 24 cM’, wiomaas ocHosanus 12 cm?. OnHa
CTOpPOHA OCHOBAHMs B TPU pa3a OoJblle Apyroil. Berancnure miomnas NoiMHOM MOBEPXHOCTH
napaJuelenumnesa.

7) B npsiMOyrosibHOM NapajuiesenuIiele CTOPOHbI OCHOBaHMsI paBHbI 9 u 12 cM. Jlnaronans
napajuiesenumneaa oopa3yeT ¢ IIOCKOCThI0 ocHOBaHus yroi 60°. Halimure miomaas 60KOBOM
MOBEPXHOCTHU MapajUiejenunea u ero o0bem.

Pazgen 13. @urypsl B npocTpancTBe. MHOrOrpaHHUKHU

Tema 13.4. [lupamuaa

IIpakTyeckoe 3ansaTHe Ne 30

Heab: pemienue 3a1a4 Ha BBIYUCIEHNUE TAPaMETPOB, TUIOIIAIU IOBEPXHOCTH U 00bEMA TUPAMHU/IBI

1. Pemnth 3amauy:

1) lana mpaBuiibHas TpeyroibHas nupamuaa. Ee 0okoBas moBepxHOCTh paBHa 144 cM2, anodema —
6 cM. Halitu cTopoHy OCHOBaHHS.

2) laHa 4eTbIpexyroJjibHas UpaMuJia, OCHOBaAaHHE KOTOPOH — MPSIMOYTOJIBHUK CO CTOPOHaMU 15 u
20 M. bokoBble pedpa paBHbI 25 M. HaiiTu BbICOTY TUpaMUIbIL.

3) bokoBasi NOBEPXHOCTh MPABUIBLHON TpeyronbHON nupaMuel 18 qm. Halitu o0bem 3Toit
UPaMU/Ibl, €CIIM BbICOTa OOKOBOM TpaHu 4 M.

4) lnaroHajib OCHOBaHUs IPAaBUIILHOM YeThIpexyroyibHOM nmupamuas! 1,8 M, BeicoTa 4,5 M. Haiitu
00BEM.

5) B npaBunbHOM 4eTHIPEXYTOJIbHOM MUpaMue CTOpoHa ocHOBaHMs paBHa 10 cM, a OokoBoe pedpo
— 13 cm. Haiinure BbICOTY IUpaMUABI.

6) OcHoBaHME HPaMUJIbl — IPSIMOYTOJIBHUK CO CTOPOHAaMu 6 cM U 8 cM. Bee 60koBbIe pébpa
paBHbl 13 cM. Haiinure 00bEM nupamMuabl.

7) B npaBuiIbHON YETHIPEXYTOJbHOM MUpaMuie CTOpOHAa OCHOBaHUsS paBHa 4 cM. bokoBoe pedpo
paBHO 8 cM. HaiiuTte BBICOTY MUpaMU/Ibl, TUIOIIAL OOKOBOI MOBEPXHOCTH.

Pazgean 14. ®urypsl B npocTpancTie. Tesa BpameHust

Tema 14.1. Hnauuap

IIpakTnyeckoe 3ansitue Ne 31

Leab: pemenue 3a7a4 Ha BEIYUCICHNE TTApaMETPOB, TUIOMIAIA TOBEPXHOCTH U 00bEMA IIUITHH]IPA
1. OTBeTHTH Ha BONPOCHI U PEIINThH 33/1a4H:

1. HasoBure a1ieMeHT, He IPUHAUICKAITIN TIUTUHAPY:
a) anopema; O) BeIcOTa; B) oOpa3zyromiasi; T) paauyc.
2. OceBBIM CeUCHHUEM IMINHPA SABIISCTCS:
a) TpEYTrOJbHUK; O) KPyr; B) MPSMOYTOJBHUK, T) TpameIusi.
3. TlomHas mOBEpXHOCTH IWIIMHpA onpeenseTcs mo Gopmye, rae R — paaguyc ocHoBanus, L
— obpasyromas, H — BeicoTa:
a) 2RR+H). gy 24(L+H). p) 2R?+2RL?; 1) 2RZ+RH |

3 5
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4. Panuyc OCHOBaHMS LWJIMHIIPA PaBEH 2 M, BbIcOTa 3 M. Jlnaronanab 0CEBOro CEUEHUS paBHA:
a)Sm; 6)7m; B)SM; T1)4wMm

5. Panuyc ocHOBaHMs IWIMHJIPA paBeH 2 M, BbicoTa 3 M. J[MaroHaiab 0OCEBOr0 CEUEHHUS paBHA:
a)S5m; 0)7M; B)8M; r)4dwm.

Pemuts 3agauy:

1. ITnomaas GOKOBOM MOBEPXHOCTH MMJIMHIpA paBHA S6T cM2, a TMaMeTp OCHOBaHUS ITUIMHAPA
paBeH 8 cMm. Halinure BBICOTY HMIIMHIPA U €70 TOJIHYIO TOBEPXHOCTD.

2. OceBbIM ceUEHUEM ITUIIMHIPA SIBIISETCS KBaApaT, JUaroHaab KOTOPOTO paBHA 82 cm. Hatiqure
MOJTHYIO MTOBEPXHOCTh [IWJIMHIpA.

3. Paguyc nmnmnaapa paseH 4 cM, Beicota h cm. HaliTu rutomans ocHOBaHuUS, 00KOBYIO
MMOBEPXHOCTD, IIOJIHYIO IIOBEPXHOCTD, €CIIA: 4 =5, h =3

Pa3nen 14. ®urypsl B npocTtpanctse. Tesna Bpamenus

Tema 14.2. Konyc

IIpakTHyeckoe 3ansiTue Ne 32

Heab: pemienue 3a7a4 Ha BRIYUCICHUE TAPaMETPOB, TUIONIA/IA TOBEPXHOCTU U 00bEMa KOHYCa
1. Peminth 3amauy:

1) O6pazyromnias KOHyca a CM, COCTaBIISIET C INIOCKOCTHI0 OCHOBaHUS yroJi b°. Onpenenuts 00bemM
KOHyca, ecnu:_a = 3, b=45°

2) BeicoTa koHyca paBHa 9 cM, [uinHa oOpasyromieil paBHa 15cm. Haiinure quamerp ocHOBaHUsI
KOHYCa U €ro0 MOJIHYIO TOBEPXHOCTb.

3) Bricora koHyca paBHa 12 cm, a 1iiHa oOpasyromieit paBHa 15 cm. HaiiinTe iuaMerp ocHOBaHUS
KOHYCa U €ro0 MOJIHYIO TOBEPXHOCTh

4) Haiigure rutoniagb OOKOBOM MOBEPXHOCTH TeJa, MOJTYYSHHOTO [IPU BPALICHHH MPSIMOYTOIEHOTO
TPEYroJbHUKA C KATETOM 3 CM M MPOTHBOJIEKAIUM YriioM 30° BOKpYT OOJIbIIEro KaTeTa.

2. OTBETUTH HA BOMPOCHI U PEIIUTH 334
1) BeisiBute (hopMyity, He OTHOCSIIYIOCS K BBIYHCIICHUIO MOBEPXHOCTH MM 00beMa KoHyca, rae L —
obpasyromas, R — pagnyc, H — BricoTa:

1
a) 7ZRL; 6) ﬂR(L"'R) B) RH ; r) 3
2) O6beM KoHyca ornpeensercs mo Gopmyore:

LR2m , 2R%H 4R
a) 3 ; 0)RH; B)3 ; )3

AR?H

b

3) Ecim BbIcOTa KOHYCa paBHa 15, a paanyc ocHOBaHHSA 8, TO 00pa3yromas KOHyca paBHa:
a)l4; ©6)17; B)13; T1)6.

4) BokoBasi HOBEPXHOCTh YCEUYECHHOTO KOHYCA SIBIISETCS:

a) YacThIO IIMJIMHAPHUECKON TOBEPXHOCTH;

0) 4acThI0 KOHUYECKOH MOBEPXHOCTH;

B) 4acCThIO c(hepruuecKoil MOBEPXHOCTH:

T') 4acThIO MOBEPXHOCTH 11apa.

5) luameTtp KoHyca paBeH 4 cM, BbicoTa 6 cM. Haliti 00pa3syromyto KoHyca u 60KOBYIO
MOBEPXHOCTb.

6) O6pasyromias KoHyca pasHa 30 cM, 06pasyeT ¢ MIoCcKOCThI0 ocHoBauus yron 30°. Haiitu BeIcOTY
KOHYCa.
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Pazgen 14. ®urypsl B npocTpancTie. Tesna BpameHust
Tema 14.3. lllap u chepa
IIpakTnyeckoe 3ansiTue Ne 33
Lesb: pemenue 3a1a4 Ha BBIYUCICHUE TAPAMETPOB, IUIOLIAI TTOBEPXHOCTH U 00BbEMa 1I1apa
Pemuts 3agaun
1. ITnomanas moBepXxHOCTH chepsl onpeaessercs rmo popmyie, rae R — paauyc chepsr:
a) 2R%; @) 4R°; ) 4x°R*; ) 4R%
2. I'panuna mapa 3To0:
a) Kpyr; 0) OKpYXXHOCTb, B) cpepa; T) IIUIHIIC.
3. Auametp mapa paBeH 2 cM. Ero o6beM 1 HOBEpXHOCTh PABHBI:
4 4

—7T —7T
a) 3 cvMPudncem®; 6) 3 cmPudnem®; B)4niemPumm; 1) 2m oM U T eMZ
4. Ciepa sBIsIETCS TOBEPXHOCTBIO!
a) KoHyca; 0) yCe4eHHOro KOHyca; B) IUIMHJIpA; T) MIapa.
5. TToepxHOCTH mapa paBHa 807 cm?. OnpenenuTh AMaMeTp Mmapa.
6. IToBepxHOCTH mapa paBHa 3247 cm2. HaiiTi ero paamyc.

Pa3nen 14. ®urypsl B npoctpanctse. Tesa BpameHus

Tema 14.4. KoMmOuHaIMu MHOTOTPAHHUKOB M TeJl BPallleHUs

IIpakTnyeckoe 3ansaTue Ne 34

Hean: pemrenue 3a7a4 Ha BBIYUCICHUE TUIOIIAIM TOBEPXHOCTU M 00bEMa KOMOMHAIIHIM
MHOTOTPaHHUKOB U T€J BPAICHHUS

Pemuts 3a1ayu:

1. ITap Bnucan B uuauHAp. [lnomane noaHoOM MOBEpXHOCTH LuIKHApa paBHa 18. Haiigure

jioniazb MMOBCPXHOCTH LIapa.

(i

Lo
2. TIpAMOYTOTBHBIIH TTapayIesIeHIIe/T OMIMCaH OKOJIO MIHH/PA, PAJNYC OCHOBAHUS U BBICOTA
Kotoporo pasHbl 1. Haiimure o0beM mapaienenumne/a.

3. HunuHap u KOHyC UMEIOT 001IMe OCHOBaHUE U BhIcOTy. O0BEM KOHyca paBeH 25. Haiinure
00BbEM IMIIUHIPA.

4. B xy0 c pebpom 3 Briucan map. Haiinure o6bem 3Toro mapa, JeneHHbIN HA T
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5. Konyc Bniucan B map. Paanyc ocHoBaHUsl KOHYca paBeH paauycy mapa. O0beM KoHyca paBeH 6.
Haiinure o6beM mapa.

Pa3nesn 15. KoopauHaThl M BeKTOPBI

Tema 15.1. lekapTOBbI KOOPAMHATHI B IPOCTPAHCTBE

IpakTnyeckoe 3ansiTue Ne 35

Ienap: pemenne npocrednux 3a1ad B kKoopanHarax. HaxoxaeHne paccTosIHUSA MEKIY IBYMS
TOYKaMH, KOOPJUHATHI CEPEANHBI OTPE3KA

BeinosinuTe 3apanus:

1. Hansl Touku A (-1,4,3) u B (5,-2,0).

a) Halinute koopauHaTel cepeuHbl oTpe3ka AB

0) Touka B sBnsiercs cepenunoii otpeska AC.

2. Nansl Touku A (-1,2,5) u B (6,0,7).

a) HaiinquTe koopauHaThl cepequHbl oTpe3ka AB
6) Haiinure muinny otpeska AB.

3. Hanwt Touku A(2;-1;0), B(-3;2;1), C(1;1;4). Haitnure koopauHaThl TOUKH D, €ciii BEKTOPHI
ABucCD PaBHBI.
1. Jansl Touku A(5;-2;1) u B(-3:4;7).
a) Haiinute koopauHatel cepeinnbl oTpe3ka AB.
6) Haiigure koopaunats! Touku C, ecnu Touka A — cepenrHa otpeska CB.
4. Jokaxure, uro yeThipéxyronbHuKk ABCD — nmapannenorpamm, ecnu A(1;2;-3), B(0;1;1), C(3;-2;-
1), D(4;-1;-5).
5. Haiinute koopanHaThI 4eTBEPTOM BepIMHbI napamenorpamma ABCD, eciu A(2;4;-4),
B(1;1;-3), C(-2;0;5).
6. lanb! Touku A (2,0,0), B (8,-2,4), C (0,4,2), D (0,4,0) OnpenenuTh, Kakue TOYKH JIeKAT
- B INIOCKOCTH YZ
-Ha ocu X

Paznes 15. KoopauHaThl M BeKTOPBI
Tema 15.2. BekTopbl B NIPOCTPAHCTBE

IIpakT4eckoe 3ansaTHe Ne 36

Heab: hopMupoBaHHe HABHIKOB BHIYMCICHUS KOOPAUHAT BEKTOpPa, MOIYIh BEKTOpa. BrimonHeHne
JIEUCTBUI HaJl BEKTOPAMH.

Pemmre 3amaun:

1. Jlansl BekTopsl a (4; —3;0) u b (—3; 1; 2). Haiigure KOOpAMHATEI BEKTOpA
¢ =23 - 3b.
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2. Haiiute 3Ha4eHUs M M N, IPH KOTOPBIX BEKTOPHI 4 U b KoJuIMHEapHsI, ecan a (1; —2; m),
b(n; 6;3)
3. Bekropsl @’ ¥ AB pasubl. HalinuTe xoopaunate: Touku A, ecim 2’ (—1; 2;4), B(2;0;5).

4. Jlanbl BexTophl @ (2; —6;3) 1 b(—1;2; —2). Haiinure: a)ld] + |l;|, 0) |3 + B|
5. Haiiiure cKaaapHOE NPOU3BEICHUE BEKTOPOB A U B, eciu |3d| = 4, |B | = \/§,
YyroJ MexJy BeKTopaMu paBeH 30°.

6. ansl Bextopel a (4;1; —2) u b (3; m; —2). Onpenenure 3HaYEHHE M, IIPH KOTOPOM BEKTOPEI
NepHEHANKYIISIPHBI.

7. HaiiuTe ckansipHoe pon3Be/ieHue BekTopos a u b, ecim || = 6, |b| = V2,
YroJ MexJy BeKTopaMHu paBeH 45’

Pa3nen 16. UToroBoe moBTopeHue

Tema 16.1. UToroBoe nopropenune Kypca MaTeMaTuKu

IIpakTHyeckoe 3ansaTHe Ne 37

Hesb: 0600meHre N3y4eHHOTO MaTepraia 3a | cemecTp B LENAX MOATOTOBKH K K3aMEHY
1. Beoruncnute

a) V81 - 169
6) 1/0,0625 - (16)

r) V256

m) 3V16 — 43/(-27)

e) V36326

2. BeiHectn MHOKHTEID 3a 3HaK KOopHs (a>0, b>0)
a) y 108b3d5 6) V50c6

3. Cpasuuts V10 u V11

4. BprauciuTh v17 —+/33- v17 ++/33

5. BHecuTe MHOXKHUTEIb MMOJT 3HAK KOPHS
2ab+/ 18b%d®
6. YmpocTuTh BEIpaKeHUE
V3b3d5 - V9ped*
7. BbIYHCINTH 3HAYCHUE BBIPAKCHHUS
a) 4_10 g4 21

6) 63log65
B) 82—log85

8. BpIunCINThL 3HAUCHUE BBHIPAKCHUS
a)loge 45+ loge 1.8

0) log, 13 — log, 1%
B) loge 4 +%log6 81

9. Pemmts ypaBHEHHE

ajVx —2=5
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10.

6)V4x — 5 =3
B)VI—x =3x+1

Pemuth ypaBHeHUe

a) 32*71 =81
6)3-27*=9

11.

12.

13.

14.
15.

16.
17.

Pemnts HEpaBeHCTBO

a) 52575 > =

0" <z

Pemnts paBHEHME

a)log,x = -2

0)log,(5—x) =3

B) log;(x + 1) + logs(x+3) =1

Pemuts HepaBeHCTBO

a)logz(7—x)>1

6) log,(5x —9) < log,(3x + 1)

Beraucnute 3Ha4€HUE BHIPAKEHUS 35in(g) + 2cos(— g) — 5ctg (— %) —4 tg%

Boraucnuts sin 2a, cos(a — ), ecnu
. 12 31
sinf=—-——; —<a<2nm,
13’ 2
4 T
cosa=-; 0D <a<-
5 2
Pemutb ypaBHenue 2sinx —1 =0

PemuTh ypaBHeHue 2c0s2x — 7sinx — 5 = 0

Pa3nes 16. UTorosoe nosropenue

Tema 16.1. UToroBoe nopropenue Kypca MaTeMaTuKu

IIpakT4eckoe 3ansaTue Ne 38

Iesb: 060011eHNE N3YUEHHOTO MaTepHaia 3a 2 CEMECTp B LIENIX MOATOTOBKHU K 3K3aMEHY

1.

2.

o N o

f(x)= -x*-3x?+2x-1. Beruncnure /(-2)
Haiit yriioBo# ko3 puiueHT kacaTeabHo# k rpapuky GyHkimu y=8SinX - 6, npoBeEHHON

. T
B TOYKE rpaduka ¢ abCImccou Xo= - 3

Haiinure nepBoobpasnyto ¢pyHkiuu f(x), rpaduk KOTOpoil MPOXOIUT yepe3 TOUKy A, eciu
f(x)= 6x%-4x+2, A(-3; 4).
2
Beruncnute uHTErpan I 8xdx.
1
Hanbl 1Be Touku A (-4; -5; 5) u B(-2; 1; -4). Haliaute koopauHate! Touku C, KoTOpas
ABIIIETCS cepeuHON oTpe3ka AB.
Han Bextop a (-2; 3;-1). Haiinute nnmuHy Bektopa -3a
Haiinure paccrosiaue mexay Toukamu A(-3; 5; -3) u B(4; -1; -5)
Haiinure Hanbospiee 3Hauenue pynkuun  f(X) =5x3+5x? +2

Ha oTpeske [-2; 1].

9.

Haiinute nnTepBassl Bo3pacTanus U yObIBaHUS (QyHKIIMU
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y=2x3 -x2-1

10. B npaBuibHOil yeTbipéxyronproit nupamuae SABCD Touka O — eHTp OCHOBaHHSA, S —
BepnHa; BD =32 cm; SB=20 cm. Haitnure nmuny otpeska SO.

11. Mnomraape OOKOBOM MOBEPXHOCTH IMIIMHApaA paBHa 807, a nuaMeTp ocHoBaHwMs paBeH 10.
Haitgure BbICOTY HIUIMHApA.

12. Beruucnute miomaas GUrypel, OrpaHuYCHHOMN JIMHUSMU, TIPEABAPUTEIHHO CACIIAB PHCYHOK
y=3- 2x - x2, y=0.

13. (3 6amna) CocTtaBbTe ypaBHEHHUE KacaTelbHOH K rpadguky ¢dyHKuH f(X) B TOUKe ¢ aOCIECCOM
X0, ecimn f(X)=2sin2x, Xo=n

14. JlnaroHasip npsiMOYTOJIbHOTO NapasuleienuIeia COCTAaBISAET € MIIOCKOCTHI0 OCHOBAHUS yroJl
45°, a nmaronans 60k0Boi rpanu — yron 60°. BelcoTa IPsAMOYToNEHOTO Mapaienenunena
paBHa 6 cMm. Haitnute 00bEM napasienenunena.

15. TlpaBmiibHas YETHIPEXYTOJIbHAS MIPU3Ma OMKCaHa OKOJIO IMIMH/PA, PAIIYC OCHOBAHUS
KoToporo paseH 1. [lnomans 60koBOI MOBEpXHOCTH NpU3MBbI paBHa 32. Haiitu BbicOTy
WIMH/IPA.

IIpakTHyeckue 3aHATHA MPOGeCCHOHATLHO-OPHEHTHPOBAHHOTIO COIePKAHUSA

[IpakTHKO-OpUEHTUPOBAHHBIC 3aJaHUS — ATO NMPHUKJIAAHBIC 3aJaHUs, B KOTOPBIX PEIICHHE
BO3MOXKHO 3a CYET IpUMeHeHus MaTeMaTuku. OCHOBHOHM 3amauell NPUMEHEHHS TPaKTHKO-
OpUEHTUPOBAHHBIX 3aJaHUil sBisgeTcs (HOPMHUPOBAHHE YMEHHH JIeHCTBOBaTh B COLMAIBHO-
3HAYMMOM cuTyauuu. B mpoliecce pemieHus MpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN y CTYIACHTOB
peanu3yloTcsi Takhe HaBBIKM, Kak pabora ¢ wuHboOpMalmeil, KpUTHYECKas OIeHKa, MOUCK
COOCTBEHHBIX HECTAHJIAPTHBIX PEIICHUN M YMEHHE OTCTAauBaTh CBOIO TOUKY 3PEHHS B TBOPYECKOM
JIeSITeIIbHOCTH.
3agauva 1:
CBapuiyky HeOOXOAMMO HM3TOTOBHTH OYHKEp, MMEHIIUNA (opMy MpPaBUIBHONW YETHIPEXyroJbHOM
npu3Mbl (6€3 BEpXHEr0 OCHOBAaHMUS), AJTUHA CTOPOHBI OCHOBAaHUS KOTOPOTO paBHa 1,2 M, BbICOTa —
2,4 M. CKOJIBKO CTaJId HEOOXOIUMO JUISI BHITIOTTHEHUS pabOThI?
3apayva 2:
Capuirky He00X0IMMO M3TOTOBUTH 0ak, UMEIOIIMKA (popMy Napaienenuneia C OCHOBaAHUEM
1,4x2,2 M, uTo0b1 OH BMeIIad 2 T Bojbl. KakoBa TOJKHBI OBITH BhICOTA 0aka? (TJIOTHOCTH BOJIBI
1000kr/m3).
3agayva 3:
Capiiyiky HeoOX0IMMO M3TOTOBHUTH LUCTEPHY HMUIUHAPUIECKONU (POPMBI, BBICOTa KOTOPOH — 3 M,
paauyc ocHOBaHUA — 1,5 M. BBIUHCIAUTH CKOJBKO AJIEKTPOJIOB HEOOXOAMMO MJIsi CBapKH, eciiv Ha |
M pacxojnyercs 4 31eKTpo/ia, a Macca OJAHOro 31ekTpoaa 60 r. BEIYMCIUTh CTOMMOCTD 3JIEKTPOIOB,
ecnu 1 xr ux crout 30 py6ueit.
3anaua 4.
Haiitn nyMHy mpoBOJIOKH, KOTOpas MmoTpeOdyeTcs Ha W3roTOBJEHHE (MyTeM CBAapKH) KapKacHOU
MOJIENH MPSIMOYTOJIBHOTO Mapajuiesienunena, eciu ero namepenus pasusl 30, 40 u 50 mm. Ha mBbl
¥ Ha OTXO/bl HE0OX0aMMO 100aBUTH 3 % Marepuana.
3amaua 5:
CKOIbKO KBaJpaTHBIX METPOB JIMCTOBOW YKECTU MOWAET Ha M3TOTOBIECHUE TPYOBI UIMHON 4 M H
nuameTpom 20 cM, eclii Ha BB HEOOXOAMMO J00aBUTH 2,5% mIomaan ee 00KOBOW MOBEPXHOCTH?
3amaua 6:
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Paccuutate pacxon 6eToHa A ycTpoicTBa (yHIaMEHTa O] KOJIOHHY CTAaKaHHOI'O THIIA BHICOTOM
0,9 Merpa, CTOPOHOI HM)KHETO OCHOBaHUS 1 MeTp, cTOpoHOH BepxHero ocHoBanus 0,8 merpa.
Kononna npezacrasiser co060il MpaBHIbHYIO YETHIPEXYTOIbHYIO IPU3MY co cTopoHoii 0,5 meTpa u
ycTaHaBiuBaeTcs B (pyHIaMeHT Ha riryouny 0,5 metpa.

3anaua 7:

Ot cTosiba K oMy HaTSHYT IPOBOJI JUTMHOW 17 M, KOTOpPBIH 3aKpEIUIEH Ha CTEHE JJoMa Ha BeICOTE 4
M OT 3emJ (cM. puc.). Halinure BeicoTy cT0510a, €CIIM paccTOsIHUE OT IoMa JI0 ¢Toj10a paBHO 15 M.
OTBeT gaiTe B METpax.

3agaua 8:

[Tepuna eCTHUIBI JAUHOTO JIoMa [ HaIEKHOCTH YKPEIUICHBI TOCepPeIMHE BEPTHUKATbHBIM
cton6oM. Haiinure BeicoTy | aTOTO CcTONOA, €cnu HauMeHbIas BeicoTa hl mepusn OTHOCUTENBHO
3emiu paBHa 1,5 M, a Hanbonbimas h2 pasua 2,5 m. OTBeT gaiite B MeTpax.

3apaya 9:
JleTckast ropka yKperieHa BepTUKAIBHBIM CTOJIOOM, PaCIIOI0KEHHBIM MTOCEPEIMHE CITYCKA.
Haiinute BoicoTy | 3TOTO CTONOA, €cnu BhicoTa h Topku paBHa 2 meTpam. OTBET AaiiTe B METpax.

3agaua 10:
DIIEKTPUKY pocToM 1,8 MeTpa HYKHO MOMEHSTh JIAMIIOUYKY, 3aKPEIUIEHHYIO Ha CTEHE JoMa

Ha BbIcOTe 4,2 M. JI71s1 3TOTO Y HETro ecThb JIeCTHHUIA AMuHON 3 MeTpa. Ha kakoM Haubosbiiem
PacCTOSIHUU OT CTEHBI JOJDKEH OBITh YCTAHOBJIEH HIDKHUI KOHEIT JIECTHULIBI, YTOOBI C TOCEIHEN
CTYIEHBKH JJIEKTPUK JOTSIHYJICS 10 JaMIouku? OTBET 3alUIINTE B METPAX.

3agaua 11:

Cxonpko noTpedyercs KagelbHbIX TUTOK KBaJApaTHOU (POPMBI CO CTOPOHOM 15 cM, 4TOOBI
00JMIIeBaTh UMU CTEHY, UMEIOITYIO (hOpMY IPSIMOYTOJIbHUKA CO CTOpOHaMH 3 M 1 2,7 mM?

3amauya 12:

[Tor koMHaTHI, UMEIOIIHIA (POPMY MPSIMOYTOIBLHUKA CO CTOPOHAMH 5,5 M 1 6 M, HY)KHO TIOKPBITb I
NapKeTOM MPSIMOYToIbHOM popmbl. JluHa ka0 nomieuku napkera pasHa 30 cM, a mupuHa -5
cM. CKOJIBKO MOTpeOyeTcst TAaKUX JOIIEUYEK JJIsi HOKPHITHS moa?
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3amaua 13:
KBaprtupa cocTouT u3 AByX KOMHAT, KyXHH, KOpUI0pa U caHysia (cM. uepTéx). Kyxus umeer

pa3mepsl 3,5 M Ha 3,5 M, BTOpast KomHata — 3,5 M Ha 4 M, caHy3el uMmeeT pazmepsil,5S M Ha 1,5 M,
JuinHa kopuzaopa 11 m. Halinure miiomans nepBoil KOMHATHI (B KBaAPAaTHBIX METPaxX).

3,5 4
2 ) | —asn 2—as
3.5 KYXHA
KOMHATa KOMHATa
L5/ | ¢y KOPHIOP

1,5 11

3anaua 14:
[Ipu cTpoutenbcTBe AOMa yKIaJA4yuKU O€TOHA, MEPEBBINOJIHSAS JHEBHYH0 HOpMmy Ha 180 M3, He

TOJIbKO BBINOJIHUIM 10-1HEBHOE 3ajjaHKe 3a OAMH JCHb J0 CPOKAa, HO U YJIOXKHIU JIOMOJHUTEIBHO
320 M3 Oerona. Ckonbko KyOOMETpoB O€TOHa JOJDKHO ObITh ynokeHo 3a 10 aHel mo miuany?
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Chucoxk HCI0JIb3YEMBIX HCTOYHUKOB:
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. AaronoB, B. . DnemenTapHas u BeiciIasg MareMaTHka : ydyeOHoe mocobue ans CIIO / B. 1.

AntonoB, ®@. U. KoneneBnu. — 3-¢ u3., crep. — Cankr-IlerepOypr : Jlanp, 2025. — 136 c.
— ISBN 978-5-507-50675-0. — TekcT : HemocpeACTBEHHBIN
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. Cuporuna, . K. Maremarnueckuii ananu3. MuarepaktuBHbeiii kypc / U. K. Cuporuna. —

Cankr-Ilerepoypr : Jlams, 2022. — 300 c. — ISBN 978-5-8114-9802-4. — Tekcr:
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Kabauesckas. — Kemeposo : Ky3['TY umenu T.®. ['opbauesa, 2022 — Yacts 3 : ypaBHEHHUS
u HepaBeHctBa — 2022. — 79 ¢. — ISBN 978-5-00137-312-4. — Tekcr : 3J71€KTpOHHBbI //
Jlanb : anexkTpoHHO-OnOMHOoTeuHast cuctema. — URL: https://e.lanbook.com/book/257546

. basros, 3. V. 3agauHuk mo Teopuu BepoOSITHOCTEH M MaTeMmaTudeckoil cratuctuke / 3. VY.

bnsiro3. — Cankr-IletepOypr: Jlans, 2021. — 236 c¢. — ISBN 978-5-507-44292-8. — Tekcr:
AIIEKTPOHHBIN // Jlans: 3JIEKTPOHHO-OUOINOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/220463

. Jlucnukun, B. T. Maremaruka B 3anauax ¢ pemenusmu / B. T. Jlucuukun, Y. JI. ConoBeituuk.

— 10-e m3x., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 464 ¢. — ISBN 978-5-507-46662-
7.— Tekcr: osnextpoHHblil / Jlanb : 3nekTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/314798

Hanwugaiiko, JI. B. Matemaruka asns s5koHoMucTOB. COOpHUK 3a/1aHul | yaeOHOe TTocooue st

CIIO / JI. B. Hanumaiiko, H. B. WBammuna, 0. JI. HImuar. — 2-e u3g., crep. — CaHKT-
[erepOypr : Jlanp, 2025. — 432 c¢. — ISBN 978-5-507-50945-4. — Tekcr : 35eKTpoHHBIH //
Jlans : anexTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/491396
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MeToaudeckne yka3zaHUsS K CaMOCTOSTENbHOW paboTe OOydaromuxcs MO AUCIHUILTAHE
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Metoanueckue ykazaHus Uit yueOHOM TUCIMITIIMHBI pa3padoTaHbl:
Ywmaposa b.M., npenogasarens kosuiemka CKOVY B r. CraBponone
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1. logcHuTeILHAA 3ANIHNCKA

JlaHHBIC METOJMYCECKUE YKa3aHMs IMPEIHA3HAYAIOTCSA JUIS OKa3aHHs MOMOIIM CTYJICHTaM B
BBITIOJTHEHUH CAMOCTOSITEIBHBIX pa0oT Mo yueOHOU AuciuILnHe «MaTemMaTukay.

CaMocTosiTenpHast paboTa CTYZACHTOB CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEITLHOCTH,
OTBETCTBEHHOCTH M OPTaHM30BAaHHOCTH, TBOPYECKOTO MOX0/Ia K PEIICHHIO MPoOIeM yueOHOTO
po(hecCHOHATLHOTO YPOBHSL.

CaMocTosTenbHast padoTa SBJISCTCS 0053aTEIBHOM I KaXKI0T0 CTYICHTa M OIPEICIsIeTCS
yu4eOHBIM IUTAHOM. JIJIS OpraHW3alid CaMOCTOSATEIBHOH pabOThl HEOOXOIUMBI CIICIYIOIINE
YCIIOBUSA: TOTOBHOCTH CTYJACHTOB K CaMOCTOSTEILHOMY TPYAY; HAJIMYUE M JIOCTYIHOCTH
HE00XO0IUMOTr0 Y4eOHO-METOIUYSCKOr0 U CITPABOYHOr0 MaTepHalia; KOHCYIbTAlIHOHHAS TIOMOIIIb.

Lenbr0 caMOCTOATENBHOM paboThl 00YJAIOLINXCS SBISIETCS OBNIaIeHUE (PyHIaMEHTATbHBIMU
3HAHUSIMH, MPOPECCHOHATLHBIMI YMCHUSMH M HABBIKAMH JICATEIHHOCTH IO TPOQPUIIO, OIBITOM
TBOPYECKOM, UCCIEA0BATEIBCKON AEATEIBHOCTH.

[To pmucnmmumae «MareMaTuka» MPEAYCMOTPEHBI  CICAYIONIME BHIBI ©u  (OpMBI
CaMOCTOSITEIILHOM paOOThI:

* paboTa 1o KOHCIEKTaM JICKIIHIA;

*  MHIMBHIYyaJbHbIC 33JaHUs (TOrOTOBKA COOOIICHHUH, IPE3CHTAIHIA);

* paboTa HaJ BBITOJTHEHUEM HATJISAIHBIX TOCOOMH (MOACIICH, TaOIHII U JIp.);

*  BBINOJHEHUE TBOPUECKHUX 3aJaHUH (COCTaBIIEHHE KPOCCBOPIOB, Tpapuueckux padoT u 1ip.).

2. O0beM u conep:kaHue CAMOCTOATEIbHOI PadoThI

HaunmeHnoBanue
HaumeHnoBaHue pa3ieiioB N Oo0bem
Ne CaMoOCTOSITeIbHO PadoThl
AUCHUILTHHBI 4acoB
BrimonHeHne TBOPUECKOro 3aaHus
Paszpgea 1. IloBTopenue kypca
1 . (coctaBieHue  KpoccBopzaa) IO 6
MaTeMaTHKU OCHOBHOM IIKOJIbI
TeMaM pasjiena
BrinonHeHne TBOPUYECKOTO 3aJlaHus
Pa3nes 2. Kopau u crenenu.
2 (coctaBieHue TabaLbI HOPMYIT) MO 4
HppannoHanbHble YpaBHEHUS
TeMaM paszjiena
Pazpnean 3. IlokazarenbHas GyHKUUA. | BelmoaHeHne TBOpYECKOro 3aJaHUs
3 [ToxazarenbHblEe YpaBHEHUS U (BBIMIOSTHEHUE rpaduIecKoi 6
HEpaBEHCTBA paboThI) IO TEMaM pazjiena
Pa3nean 4. Jlorapudmer. [ToaroroBka cooOmieHni MO TeMaM
4 Jlorapugmuueckas QyHKIUS. paszzaena 4
Jlorapudmuueckre ypaBHEeHUS U
HEpaBEHCTBA
CocraBieHre KOHCIIEKTa 110 TeMaM
Paspnen S Ypasuenus u
. | pa3mena
5 HepaBeHcTBA. CHcTeMbl ypaBHEHUH 4
Y HEPaBEHCTB
Pa3zpnen 6 OcHoBel Tpuronomerpuu. | IlogroroBka — mpe3eHTanuii 1o
6 Tpuronomerpudeckue GyHKINH. TeMaM pasjesna 6
Tpuronomerpudeckue ypaBHEHUS U
HEpaBEHCTBA
ITonroroBka cooOmieHuil Ha TeMme
7 Pazpnen 7. KommuiekcHble uncia A 2
paznena
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Pa3nex 8. [IpousBoanas GpyHKIINN U

Brinonnenue TBOPYECKOTO

8 3a1anusi (COCTaBIIEHUE KPOCCBOP/IA) 4
ee MpUMEHEHHe
10 TeMaM pazzelia
9 Paznen 9. IlepBoobpazHas u ITonroroBka cooOuieHUi M0 TeMaMm 4
WHTErpajl pasnena
IToaroroBka cooOIIEHUN IO TeMaM
10 Paszngea 10. MuoXxecTBa. & m 4
pasnena
Pa3pnen 11. DaemeHTHI IToaroroBka coOOIIEHHUH IO TEMaM
11 KOMOWHATOPHUKH, TEOPUHU pasnmena 4
BEPOSITHOCTEW U MATEMATUYECKOU
CTaTUCTUKU
BrimosHeHNE TBOPUECKOTO 3aJaHUs
Pa3nea 12. 'eometpus. [Ipsimbie n p A
12 (HamucaHWE CKa3Ku) II0 TeMaMm 4
MJIOCKOCTH B TIPOCTPAHCTBE
pasnena
Brimonnenue TBOPYECKOTO
Pa3pnen 13. @urypsl B p o
13 3aaHus  (M3rOTOBJICHHUE MOJCICH 4
MPOCTpaHCTBE. MHOTOrpaHHUKHU
MHOTOI'PAaHHUKOB
BrinonHeHne TBOPYECKOTO 3aJaHUs
Pa3nes 14. Ourypsl B p e
14 (M3roTOBIICHHE MOJeJIen Tel 4
npocTpaHcTBe. Tena BpameHust
BpaIeHus
IToaroroBska pe3cHTAINH o
15 Pa3nen 15. KoopinHaThl U BEKTOPBI A P 1t 4
TeMaM pasjesa
Hroro 64
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3. TemaTuka coo0leHUii, KOHCIIEKTOB, IPe3eHTAIlHii, TBOPUYECKUX 3aIaHUIH

Pasznen 1. HOBTOpeHI/Ie Kypca MaTEMaTUKHU OCHOBHO# IIKOJI

©oNo O wNME

PasButue nonsatus yucia. eiicTBUTEIbHBIC YHCTIa
Knaccudukanms ancern.

Uucna u ux ucropus

Marematnueckue TepMHUHBL VICTOPHSI TPOUCKOKICHHS
[IponieHTHl, X 3HaYEHUE U TPUMEHEHUE
TekcToBble 3a1a4M U UX PELICHHE

MaremMarturka: UCTOpUsI BOSHUKHOBEHHS U Pa3BUTUS
MaremMatuka 1 €€ poJib B ApXUTEKTYpE

Bunsl ypaBHeHU# 1 criocoObl X peIICHHS

10 HaxoxneHne KopHel KBapaTHOrO ypaBHEHUs

Pa3nea 2. Kopuu u crenenu. UppanuonajibHble ypaBHeHHs

1.
2.
3.
4.

Onpenenenne creneHHON GyHKIMU. CBOMCTBA CTENEHHONW (DYHKITUU
Oco0eHHOCTH pelleHUs] UpPAIMOHATBHBIX YPaBHEHU YETHON CTETIeHU?
CocraBnenue Tabauisl Gopmy

HppanmonanbHble ypaBHEHUS U CLIOCOOBI UX PELICHUS

Paspnen 3. lloka3zarenbHas gynkuus. [lokasaresbHble ypaBHEHHS U HEPABEHCTBA

1.

2.
3.
4

[Toka3zarenpHas (yHKIHS U €€ CBOWCTBA

[Toka3zarenpHbBIC ypaBHEHHS U HEPABEHCTBA: CYITHOCTDh U CLIOCOOBI PELICHHUS
OcoOeHHOCTH pellleHus TOKa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB

I'paduku pynkuumit u ux npumenenue. [loctpoenue rpa@ukoB pa3TUUHBIX PYHKINN €
MOMOIIBIO TPeoOpa30BaHMit

Paznen 4. Jlorapugmel. Jlorapudpmudeckas pyHkuus.
Jlorapudmuyeckue ypaBHeHHs U HEPABEHCTBA

1.

2.
3.
4

N oo

©ooNoe A LNRE

[Tonsartue norapupma u gorapupmMuueckont GyHKIHH.

CsoiicTBa norapupmMuyeckoil pyHKINH.

Jlorapumsl: CyIITHOCTh M X CBOMCTBa

[Tpumenenue norapudpma. Jlorapupmudeckas cnupansb B npupoze. Ee maremarnyeckue
CBOMCTBA

[Tpumeps! norapudmMuueckoit ciupaiy B IPUPOAE U B OKPYKAIOIIEM MUDE.
Oco0eHHOCTH pelIeHus JIOTapu(PMUIECKUX YpaBHEHUH U HEPAaBEHCTB

Jlorapugmsl B IpUpoJIe U TEXHUKE

Pa3nes S YpaBHenus u HepaBeHcTBa. CHcTeMbl YPAaBHCHMI U HEPABEHCTB
CriocoObl pereHust CUCTEM JIMHEHHBIX YPaBHEHHH.
MaTtpuibl 1 ONPEaETUTENH.
[Tonstus: marpuna 2x2 u 3x3, onpeaenurens MaTpunbl. Meron INaycca
VYpaBHEHMSI U HEPABEHCTBA C TApaMETPOM
VYpaBHEHMS U HEPABEHCTBA C MOJYJIEM
Jlorapudmsl B pupoJie U TEXHUKE
VYpaBueHus ¢ mapamerpoMm. OCOOCHHOCTH peIIeHUs
VYpaBHenus ¢ moaysneM. [I[puHIUIIBI pereHus
CriocoOsI pemieHust cucteM ypaBHeHuid. Meron Kpamepa
Pa3nea 6. OcHoBbI TpUroHoMerpuu. Tpuronomerpuyeckune GyHKIuu.
Tpuronomerpnuyeckne ypapHeHHsI 1 HEPABEHCTBA



o gk whE

Tpuronomerpust 1 Mup BOKpYT Hac
TpuroHomeTpuuecKuil Kpyr, MOJEb

OcHoBHBIE (OPMYIIBI TPUTOHOMETPUH

CriocoOpl peleHus: TPUrOHOMETPUYECKUX YPAaBHEHUH.

akrowbdE

AJITOpUTM pelIeHUs: OHOPOJHBIX TPUTOHOMETPUYECKUX YPaBHEHUN
IIEPBOT0 ¥ BTOPOIO MOPsAKa

©

[TonsTHE TPUTOHOMETPUYECKUX (YHKIIUNA, CBOMCTBA

~

I'paduiku TpUroHOMETPUUECKUX (PYHKIIHI

Pa3zgen 7. KoMniiekcHbIe YHCJIa
[IpumeHeHne KoMIUIEKCHBIX ynceln. [IpuMepsl HCTIOIB30BAHNS KOMIUIEKCHBIX YHCEN
[TonsiTue kommiiekcHoro uncia. CpolcTa
IlonsaTne MHUMON € TMHUIIBI.
JelicTBus HaJl KOMILJIEKCHBIMU YUCJIAMU.
dopma 3aUCH KOMIUIEKCHBIX YHCEII.
[TonsiTe MoayIs U apryMeHTa KOMIUIEKCHOTO ynciia. dopmyria sl HAX0KIEHUS MOy
KOMILJIEKCHOT'O YHCIIA.
Pasnean 8. [IpousBoaHas pyHKIIUM U ee IPUMEHEHHE
[IpaBuna BeruncieHust npou3BoaHoN. Dopmyibl.
[IpousBoHas CI0XKHON (PYHKIIHH
HccnenoBanmne GpyHKIMM Ha BO3pacTaHue U YObIBaHUE (DYHKIIUU
Haxoxzaenue skcTpeMyMoB (QyHKITUH
ANTOpPUTM HCCIIEIOBAHUS U MTOCTPOCHUS rparka GyHKIMH ¢ TOMOUIbIO POU3BOIHOM.
[TpousBoaHas U €€ MPUKIaJHOE 3HAUEHUE
Bropast npousBonHas GpyHKIMU. BeImykinocTs (BOTHYTOCTb) QyHKIIUN
[TpumeHeHne MPOU3BOTHON B Pa3IMUHBIX 007aCTIX HAYKH

© oo N wNRE

HaxoxneHne npon3BOJHON BBICILIErO NOPSAKa, COOTBETCTBUE 3HAKA BTOPOU
IPOM3BOIHON BBINMYKJIOCTH (BOTHYTOCTH) (YHKIIUU

Pa3nen 9. IlepBooOpasHasi 1 HHTErpaJ

[lepBoobOpa3Has, HHTErpa u ero NpUMeHeHne

Bce unrepecnoe npo «MuTerpany

WcTopust mHTErpaibHOTO HCUUCIICHHUS.

['eomeTpruecknii cMbICT UHTETpaja

®opmyna Herotona-JleiiOHuna.

ok wnE

. IIpaBuna BeIYMCIIEHUS HHTETPATIOB

Pa3nes 10. MHo:xecTBa.

1. TlonsaTue MHOXECTBa. Bupl MHOXKECTB.

2. JlelicTBus HaJ MHOKECTBAMH

3. CnocoOsI 3a1aHusI MHOXKECTB

4. T'padpuueckoe nzodpaxenne MHOXecTB. Jluarpammsl Ditnepa-Benna
Paszpen 11. DneMeHTbI KOMOMHATOPHKH, TEOPUHU BEPOSITHOCTE U MATEMAaTHYECKOM
CTATHCTHUKH.

1. ITonsartue coObiTust. Bumsr cOOBITHIA.

2. B mupe BeposTHOCTEH

3. B mupe xomOuHaTOpuKu

4. DnemMeHTbl KOMOMHATOPUKHU. POPMYIIbI
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5. bunom Herotona

6. Tpeyronpuuk Ilackans

7. ®dopmyInbl HAX0XKJIEHUS BEPOSATHOCTEN

8. Metoapl MaTeMaTHYECKON CTaTUCTUKU

9. B mupe cnyyaiiHbIX BETHYHH.

10. Buasr cnydaiiHbIX BenuuuH. JluckpeTHas ciydyaiiHas BeJIMYUHA.

11. 3akoH pacnpenesieHus TUCKPETHON CIy4aiiHO#M BeMYUHbBL. Ee yncioBbie
XapaKTEPUCTUKH.

12. [IpumeHeHHE TEOPUH BEPOSTHOCTEH M MATEMAaTUYECKOW CTATUCTUKH B JPYTUX 00JIACTSIX
HayKu

13. IlnarpamMmpl, TUCTOTPAMMBI

Paznen 12. I'eomerpus. IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE CBOMCTBA (PUT'YPBI B IPOCTPAHCTBE.

CriocoOblI 3a/1aHus IIIOCKOCTH.

B3aumHoe pacronoxeHue JByX IpsMbIX B IPOCTPAHCTBE
B3aumHoe pacnonoxenue JByX NI0CKOCTEN B IPOCTPAHCTBE
I'eomeTpryeckue Tea B IPOCTPAHCTBE U BOKPYT HAC
30110TO€ CEYEHHE B MATEMATHUKE U €0 NMPUKIATHOE 3HAUYCHHUE
[IpukirroueHus NpAMON U IJIOCKOCTH B IIPOCTPAHCTBE

NGO wWDE

['eomeTtpus: u3 rIyOUHBI BEKOB /10 HAIIMX JTHEH

Pa3nes 13. ®urypsl B npocTpancTse. MHOTOrpaHHUKH

[IpaBmiibHBIE MHOTOIPaHHUKH.

CeueHrie MHOTOIpaHHUKOB

IInpamMuibl: FEOMETPUYECKOE TEJIO U ADXUTEKTYPHOE BEJIMKOJIETINE
CuMMeTpHs - OCHOBOIOJIAratOIMI IPUHLUIT YCTPONCTBA MUPa

Buibl MHOrOrpaHHUKOB, UX CBOICTBA

CaolicTBa npu3msl. Buasl npusm.

DopMyJIbl AJ1 HAX0XKACHUS MJI01AAeH MOBEPXHOCTH MHOTOTPAaHHUKOB
DopMyIIbl U1 HaX0XKACHUSI 00beMOB QUTYD

© oo N kRN RE

CeueHnie MHOTOIpaHHUKOB. Buspl ceuenuit

Paznen 14. ®urypsl B npocTpancrse. Tesia BpameHus

Tena BpaieHusi, OCHOBHBIE CBOMCTBA

OTHoleHe Mmomaei moBepxHocTel mof00HbIX (UTYp B MPOCTPAHCTBE
DopMyIIbl 1)1 HAX0XKACHUS 00bEMOB

Tena Bpawmenus. 3agada Apxumena

Hununanap. Konyc.

Ok E

Pa3nea 15. KoopauHaThbl M BeKTOPBI

[IpsiMoyronbHast cucTeMa KOOPAUHAT B MPOCTPAHCTBE
[TonsiTue BexkTopa. Busibl BEKTOPOB

Onepanuu HaJ BEKTOpaMu

BekTopbl Ha IJIOCKOCTH M B TPOCTPAHCTBE

CucreMbl KOOPAUHAT U UX MPUMEHEHUE

o0 AW

I'padsl. Bunsl rpados. [Ipumenenne rpadoB K penieHuIo 3aaad
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4. MeToauyeckue peKOMeHIAlMH 10 BHINOJHEHUIO CAMOCTOSITEIbHOM PadoThI

Hoozomoexka ungopmauuonrno2o cooduienus
Coobwenue — HTO BHJ BHEAYAHUTOPHOM CaMOCTOATENBbHONW pabOThl 1O TOJATOTOBKE

HEOOJIBIIOro Mo 00BbeMy YCTHOTO COOOUICHHMs Ui O3BYYMBAHHMS HA CEMHHApE, MPAKTUYECKOM
3anaTu. Coobuiaemast nHGOpMALMA HOCUT XapaKTep YTOYHEHUS WM 0000IIeHNs, HECeT HOBU3HY,
OTpa’kaeT COBPEMEHHBIH B3TJISI/1 IO ONPEIEICHHBIM TPOOIeMaM.

Coo0rieHre oTIMYaeTcs OT JOKJIAI0B B pedepaToB HE TOJIBKO 00beMOM HHPOpPMAIUH, HO U
€e XapakTepoM — COOOUIEHHs JIOMOJHAIOT M3y4aeMbl BoONpoc  (aKTHUUECKUMHM WU
CTaTUCTHUECKUMH MaTepuanamu. Odopmisercss 3ajJaHue IHUCbMEHHO, OHO MOXET BKJIKYaTh
3JIEMEHTHI HAIVIAJHOCTH (WILIFOCTPALMHU, IEMOHCTPALUIO).

PernameHT BpeMeHH Ha 03BYyYMBAaHUE COOOIIEHUS — 10 5 MUH.

3aTpaThl BpEMEHHU Ha MOJrOTOBKY COOOIIEHUS 3aBUCAT OT TPYAHOCTH cOOpa MHopManuy,
CIIO)KHOCTM MaTepuayia Mo TeMe, WHIAMBHIYaJIbHBIX OCOOCHHOCTEW CTYIEHTAa W OIPEIENISIOTCS
npenoaasaresieM. OpUEHTHPOBOUYHOE BPEMS Ha MOJATOTOBKY HMH(POPMAIIMOHHOTO cO00IeHus — 14.

Kpumepuu oyenku:

* aKTyaJbHOCTbH TeMBI, | Oai;

* COOTBETCTBHE COZepKaHus Teme, 1 Oana;

* rayOuHa mpopaboTku Marepuana, 1 6amna;

* TI'PaMOTHOCTb U MOJIHOTA MCII0JIb30BAaHMs HCTOYHUKOB, 1 6ast;

* HaJM4He 3JIEMEHTOB HarJsIHOCTH, 1 Oana.

MaxkcruManbHOE KOJIMYECTBO OalIoB: 5

OneHka BbICTABISETCS M0 KOJIMYECTBY HaOpaHHBIX OalIoB.

Co3zoanue mamepuanoe npezeHmayuil — 3TO BUJ CaAMOCTOSTEIILHON pabOThl CTYAEHTOB IO
CO3JIaHUIO HATJISAHBIX MH(QOPMAIMOHHBIX ITOCOOHA, BBIITOJHEHHBIX C TOMOIIBI0 MYJIBTUMEIUHHON
KOMIIbIOTepHOM mporpamMmbl PowerPoint. DToT Bua paboThl TpeOyeT KOOpIMHALMK HaBBIKOB
CTyA€HTa Mo cOopy, cucTeMaTu3aluu, nepepaboTke HHPoOpManuu, OoQOpMIICHHS €€ B BHJE
NoJ0OPKM MaTepuaoB, KpaTKO OTPAKAIOIIMX OCHOBHBIE BOINPOCHI M3y4aeMOM TeMbl, B
3JIEKTPOHHOM BHje. To ecTh co3/aHue MaTepHUaioB-TIPe3eHTAlUN PacIIUpsieT METObl U CPEe/ICTBA
00paboTKK U IpeJCcTaBlIeHUs yueOHON HHpOopMalyu, GOpMUPYET Yy CTYIEHTOB HAaBbIKH pa0dOThHI Ha
KOMITBIOTEPE.

Marepuanbl-Tipe3eHTallud TOTOBSITCSI CTYJACHTOM B BHUJE CIAHJOB C HCHOJIH30BAHUEM
nporpammbel  Microsoft PowerPoint. B kadectBe MarepuanoB-mpe3eHTalii MOryT ObITh
NIPEJICTaBJICHBI PE3yJIbTATHI JIFOOOTO BUIAa BHEAYAUTOPHOUW CAMOCTOSITEIHLHON paboThl, o hopMaTy
COOTBETCTBYIOIIME PEKUMY IIPE3ECHTAIHH.

3arpaThl BpeMEHH Ha CO3/IaHUE MPE3EHTALUN 3aBUCAT OT CTETIEHU TPYIHOCTH MaTepHaia 1o
TeMe, ero o0beMa, YPOBHS CIOKHOCTH CO3JIaHMs MPEe3eHTAalUd, WHAMBUIYAIbHBIX OCOOCHHOCTEH
CTY/ICHTA U ONIPENEISIOTCS MPEroiaBaTeNeM.

OpueHTUPOBOYHOE BpeMs Ha MOJATOTOBKY — 1,5 4

Kpumepuu ouyenku

* COOTBETCTBHE COJepKaHUA Teme, | 6a;

* TpaBWIbHAs CTPYKTYPUPOBAaHHOCTh HH(pOpMaLUH, 5 0aos;

* HaJM4ue JIOTHYECKOH CBS3M M3JI0KEHHOU nHpopmanuu, 5 6an;

* 3CTETUYHOCTH OPOPMIICHHS, €T0 COOTBETCTBHE TpeOOBaHUsM, 3 Oalia;

* paboTa mpeacTaBieHa B CpokK, 1 6am.

MaxkcumanbHOe KOJTMYeCcTBO 0ayuioB: 15.
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Cooeparcarniue u oghopmienue onopHvIX KOHCREKmOoE.

OnopHbIA KOHCHEKT — 3TO Pa3BEPHYTHIN IIJIaH BAlllETO OTBETAa HA TEOPETUUYECKUM BOIPOC.
OH HpI/I3BaH IIOMOYb IIOCJICOOBATCIIBHO H3JIOXKHUTH TeMy, a HpGHOI[aBaTCJHO JIy‘-II_HC IIOHATH H
CIICINTH 3a JIOTHKOM OTBETA.

OnopHbIA  KOHCIEKT JOJDKEH COJepKaTh BCE TO, 4YTO oOOydaromuiics coOupaercs
MIPEABSIBUTH MPEIOAABATENI0 B TUCBMEHHOM BHUJIE. DTO MOTYT OBITh YePTEKHU, rpaduku, HOPMYJIbI,
(GhOpMYITUPOBKH 3aKOHOB, ONIPEACIICHUSI, CTPYKTYPHBIE CXEMBI.

OcHosHbie mpehoaHus K COOEPAHCAHUIO ONOPHO20 KOHCNEeKMA

- MIOJTHOTA — ATO 3HAYMT, YTO B HEM JIOJDKHO OBITH OTOOPaKEHO BCE COEPIKaHKE BOMPOCa.

- JIOTHYECKH 000CHOBAHHAs ITOCIIEI0BATEIbHOCTh U3JI0KEHHS.

OcHnognbie mpebosanus K hopme 3anucu ONOPHO20 KOHCNEKMd

1. OnopHBbIi KOHCIEKT JOKEH ObITh IIOHATEH HE TOJIBKO BaM, HO U IIPENOJaBaTelo.

2. [To 06beMy OH JTOKEH COCTABISATH MPUMEPHO OJIUH - JIBA JIMCTA, B 3aBUCHUMOCTU OT
o0beMa cojiepKaHus BOIIPOCa.

3. Jlo;keH conepkaTb, €CIIM 3TO HEOOXOAWMO, HECKOJIBKO OTIENbHBIX IyHKTOB,
0003HaUEHHBIX HOMEPAMHU HJIU NPOOEIaMH.

4. He nomxeH copepkaTrh CIIOLUIHOIO TEKCTA.

S. JlomxkeH ObITh akKypaTHO 0(popMIIeH (MMETh PUBJICKATEIbHBII BUT).

Memoouxa cocmaenenusi onopHo2o KoHcnekma

1. Pa30utp TekCT Ha OTAEIBHBIE CMBICIOBBIE ITYHKTHI.

2. BbiaenuTh IyHKT, KOTOpBIM OyJIeT ri1aBHbIM COJIEP)KAaHUEM OTBETA.

3. [lpunate mnnaHy 3akOHUEHHBIH BUA (B ciaydae HEOOXOAMMOCTH BCTaBUTh
JIOTIOJTHUTEIbHBIE MYHKThI, U3MEHUTb MTOCIIEI0BATEIbHOCTh PACIIOIOKEHHS TYHKTOB).

4. 3anucarh MOJIYYMBIIMICS IUIAaH B TETPAAW B BUJIE ONOPHOTO KOHCIIEKTAa, BCTABUB B

HEro BCE TO, YTO JIOJDKHO OBITh, HANIMCAHO — OMpEeNeHUs, (OpPMYIbl, BHIBOABI, (DOPMYITHPOBKH,
BBIBOJIBI POpMYT, POPMYTUPOBKH 3aKOHOB U T.JI.
3aTpaTtbl BpPEMEHH IMIPU COCTABJICHUU OMOPHOTO KOHCIIEKTa 3aBHCAT OT CIOKHOCTH
MaTtepuaa 1o TeMe, HHANBUIYAIbHBIX 0COOCHHOCTEH CTYACHTA U ONIPEACIISFOTCS TIPETNO01aBaTeIIeM.
OpueHTUPOBOYHOE BpPEMS Ha MOJITOTOBKY — 2 4
Kpumepuu oyenxu:
* COOTBETCTBHE COJAEpKaHUs TeMe, 1 Oan;
* TpaBWIbHAs CTPYKTYPUPOBAHHOCTH MH(pOpManmu, 3 6aa;
* HaIWYHe JJOTUYECKOU CBS3U M3JI0XKEHHOW MHpopMaIuu, 46aimia;
* cooTBeTcTBHE OpopmieHHs TpeOoBaHuUsM, 3 Oaa;
* AKKypaTHOCTh U TPAMOTHOCTH M3JIOKEHHUsI, 3 Oasa;
* pabota ciaHa B CpokK, 1 6as.
MaxkcuMaJIbHOE KOJIMYECTBO 0amioB: 15.
Cocmaenenue c6o0nou (060owarouieit) madauysvl no meme
CocraBnenue Tabmaun QopmMya — 3TO BHUJA CaMOCTOSTENbHOW pabOTHI CTyAEHTa TIO
cUCTeMaTH3aluu 00beMHOM nHpopManHu, KoTopas cBoauTCs (0000111aeTcs) B paMKU TaOIHUIIBI.
dopmupoBaHUE CTPYKTYPHI TaOIUIBI OTPAKaeT CKIOHHOCTH CTYIEHTAa K CHCTEMaTU3alluu

MaTepHala U pa3BUBaeT €ro YMEHHs IO CTPYKTypupoBaHHIO HH(popMmanmu. KpaTKocTh U310KeHUs
UHPOPMALIUK XapaKTepPU3yeT CIIOCOOHOCTh K €€ CBEPThIBaHHMIO. B paMkax TaOJHIbI HATIISIHO
0TOOpaKAIOTCS KaK pa3Jesibl OJTHOW TeMbI (OJHOTUIAHOBBIA MaTepHai), TaK M Pa3lIeNbl Pa3HbIX TeM
(MHOTOTUTAHOBBIA Marepuan). Takue TaONHIBI CO3MAIOTCS KaK IMOMOIIh B M3YYCHHH OOJBIIOTO
o0beMa MH(OPMAIIMH, XKelasi MPHIaTh €My ONTUMAIbHYI0 (opMy Uil 3allOMUHAHHS. 3aJaHue
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Yale BCero HOCHT O0S3aTeNbHBIA XapaKTep, a €ro KaueCTBO OICHWBACTCS 10 Ka4eCTBY 3HAHUU B
nporiecce KOHTposst. OpopmisieTcss TUCbMEHHO.

3arpaThl BpEMEHHM Ha COCTABIIEHHE CBOJHOM TaOJUIBI 3aBUCAT OT o0beMa MH(OpMaIUH,
CJIOKHOCTHU €€ CTPYKTYPHUPOBAHUSA U OIpeensercs npemnonasateneM. OpueHTUPOBOYHOE BpeMs Ha
MOATOTOBKY — 1 4

Kpumepuu oyenku:
* COOTBETCTBHE COJICpKaHUS TeMe, | 0ar;
* JIOTUMHOCTBH CTPYKTYPbI TaOIUIIBI, 2 Oaia;
* TpaBWIBHBIN 0TOOp MH(pOpMaIuu, 2 6aia;
* Hajguuue 00o00maromero (CUCTeMaTH3UPYIOLIETro, CTPYKTYPUPYIOIIETO, CPaBHUTEILHOTO)
XapakTepa u3noxxeHnus nadopmarum, 3 6amna;
* COOTBETCTBHE OOpMIICHUS TpeOoBaHUsAM, | Ga;
* pabora caana B cpok, 1 Ga.
MakcumasnbHoe KoarnuecTBo 0amios: 10.

Cocmaegnenue Kpocceopoos no meme
CocraBieHrne KpOCCBOPAOB — 3TO Pa3HOBUIHOCTh OTOOpakeHUs HHPOpMALUK B

rpaduueckoM BUJC U BUJ KOHTPOJIS 3HAHUH 10 Heid. PaboTa 1mo cocTaBlieHHI0 KPOCCBOpa TpeOyer
OT CTYyJCHTA BIAJICHUS MAaTCPUAIIOM, YMEHHS KOHIIGHTPHPOBATh CBOM MBICIHM M THOKOCTH yMa.
PasragpiBanre KpOCCBOPIOB Hallle MPUMEHSETCS B ayIUTOPHBIX CAMOCTOSITEIBHBIX padoTax Kak
METO/]T CAMOKOHTPOJISI i B3AUMOKOHTPOJISI 3HAHUH.

CocraBiieHne KpOCCBOPAOB paccMaTpUBaeTCs KaK BUJ BHEAYJUTOPHOM CaMOCTOSTEIbHON
paboThl U TpeOyeT OT CTYIEHTOB HE TOJBKO TEX K€ KA4eCTB, UTO HEOOXOTUMBI TIPU pa3rajblBaHUN
KPOCCBOP/IOB, HO M YyMEHHs CHUCTeMaTu3upoBaTh HHopMmaruio. KpoccBopasl Moryt ObITh
pa3iau4Hbl 1o hopMe U 00bEMY CIIOB.

3arpaThl BpEMEHU Ha COCTaBIEHHE KPOCCBOPAOB 3aBUCAT OT oO0bema HH(opMmammu, ee
CIIOXHOCTH W ONPEICISIOTCS TpernoaaBaresieM. OpHeHTHPOBOYHOE BpeMsi Ha MOATOTOBKY OJIHOTO
KpoccBopaa oobemom He MeHnee 10 croB — 1 9

Kpumepuu oyenku:

* COOTBETCTBHE COJIepKaHus Teme, | 6amr;

* TpamoTHas (OpPMYIHUPOBKA BOTPOCOB, 5 OANIIOB;

* KpPOCCBOD/]I BBIIIOJHEH 0e3 ommobok, 3 Gaa;

* paboTa mpecTaBiIeHa Ha KOHTPOJIb B CPOK, 1 Ga.
MakcumanbHO€E KoarmdecTBo Oamnos: 10.
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CnHcoK MCIO0/Ib3yeMbIX HCTOYHMKOB:
OcHOBHbIE NeYaTHbIE H3TAHUSA

. AuTonos, B. . DnemenTapHas u BbIcIIas MaTeMaTHka : yuyeOHoe nmocooue ais CI1O / B. U.
AntonoB, ®@. 1. KoneneBnu. — 3-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2025. — 136
c.— ISBN 978-5-507-50675-0. — TekcT : HemocpeACTBEHHBIN

. bynaeik, I'. M. Maremaruka / I'. M. Bynasik. — 2-e¢ uza., crep. — Cankr-IlerepOypr :
Jlanb, 2024. — 156 ¢. — ISBN 978-5-507-48578-9. — TekcT : HEmOCpeACTBEHHBII
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Jletinaptac, C. I'. MeicnuBen. — 2-¢ u3a., crep. — Cankr-IletepOypr: Jlanp, 2022. — 288
c. — ISBN 978-5-8114-9447-7. — TekcT: HEMOCPEICTBEHHBIN.

. Cupotuna, U. K. Marematnueckuii ananus. MuarepaktuBueii kype / U. K. Cuporuna. —
Cankt-Ilerepoypr : Jlams, 2022. — 300 c. — ISBN 978-5-8114-9802-4. — Tekcr:
HEIOCPEICTBEHHBIMN.

OcHoOBHbBIE )JIEKTPOHHBbIE U3IaAHUSA

. https://znanium.ru/catalog/product/1906092 (mara ob6pamenus: 02.02.2026). — Pexum
JOCTYTA: 1O TOJIMUCKE.

. https://znanium.ru/catalog/product/1855784 (mara o6pamenus: 02.02.2026). — Pexum
JIOCTYTIA: TIO TIOATIHCKE.
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