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1.IlosicHuTENLHAA 3aNIUCKA

JlaHHbIe MeTOAMYECKHEe YKa3aHUs MpeIHa3HAdaloTCs Ul OKa3aHUs MOMOIIM CTyAEHTaM B
BBITOJIHEHUH MIPAKTUYECKUX paboT 1Mo y4eOHOH NUCIUILTHHE «MaTeMaTuka.

IIpakTHyeckoe 3aHsiTHe — 3TO (opMa OpraHU3aIMK YIeOHOTO MpoIiecca, Mpeanoaraonas
BBIMIOJIHEHHE OOYy4YaloIMMUCSA 1O 3aJaHUI0 M O] PYKOBOJACTBOM IpenojaBareis OAHOM WU
HECKOJIbKUX MPaKTUYEeCKUX paldoT.

Junaktuueckass 1edb NPAKTHYECKUX pabor - QopmupoBaHue Yy  OOydarOMIMXCS
npoecCHOHANBPHBIX YMEHMM, a TakKe MPAaKTUYECKHX YMEHHH, HEOOXOIHWMBIX ISl H3yueHUs
MOCTEAYIOMUX Y4YeOHBIX TUCIHUIUIMH, a TakXe MOArOTOBKAa K NPUMEHEHHIO STHX YMEHHH B
npogecCHOHATBHOM e TeNbHOCTH.

Tak, Ha NMPAaKTUYECKUX 3aHATUSAX MO MaTeMaTuke y oOydarommxcs (opmupyercs ymeHHe
pemaTh 3amadd, KOTOpPO€ B JalbHEHWIIeM MJODKHO OBbITh HCIOJNIB30BAHO JJISl  PELICHHS
npoecCHOHANBHBIX ~ 337ad [0 CHEeNHaJIbHBIM  JUcHUIUIMHAM. [IpakThdeckue  3aHATHA,
IPEyCMOTPEHHBIE JUIsl KOHTPOJIS 3HAHUM [0 UTOTaM U3y4eHHUs y4eOHBIX pa3/IesioB, MPOBOJSATCS B
(hopme KOHTPOIBHBIX PaboOT.

B xome mnpakTthuyeckux 3aHATUN OOydarolIuMecs OBIAJEBalOT YMEHHUSMHU I0JIb30BAThCA
UHGOPMAIMOHHBIMU UCTOYHUKAMU, pab0TaTh C HOPMATHUBHBIMU JOKYMEHTaMU U MHCTPYKTHUBHBIMU
MaTepHuajaMH, CIpaBOYHMKAMM, BBIIOJIHATH YEPTEkKH, CXEMbl, TaOJUIbI, pellaTh pasHOro poja
3aJauu, J1eJ1aTh BHIYUCIICHHUS.

3aza4ym, KOTOpPbIE PEIIAIOTCS B X0/1€ IPAKTUUYECKUX 3aHATHH 110 MATEMaTUKE:

1) pacmvpenue u 3aKpeIuieHne TEOPETUYECKUX 3HAHUM 110 MaTeMaTHKeE, ITOJIy4eHHbIX B X0J1€
JICKIIMOHHBIX 3aHATHH;

2) dbopmupoBaHue y OOydarOIIMXCsl MPAKTUYECKUX YMEHHUH M HAaBBIKOB, HEOOXOIMMBIX ISt
YCHEUIHOTO pelIeHus 3a/1a4 10 MaTeMaTHKe;

3) pasButHe y oOyuaromuxcs MOTPEOHOCTH B CamMOOOpa3OBaHWU M COBEPIICHCTBOBAHUU
3HaHUI U yMEHUil B Ipoliecce N3yyeHust MaTeMaTHKY;

4) ¢dopmHupoBaHUE TBOPYECKOT'O OTHOIICHHS M HCCIIEAOBATENBCKOTO MOJAX0/a B IpoLecce
U3yUYeHHs] MAaTEMATUKH;

5) ¢hopmupoBanue MpohecCHOHATFHO-3HAYUMBIX Ka4eCTB Oy IyIIETo CIEUATNUCTa U HAaBBIKOB
NPUIOKEHHUS TIOTYYCHHBIX 3HAHUH B TpodecCHoHaNbHOM chepe.

Paszgea 1. «IloBTOpeHne Kypca MaTeMaTHKHA OCHOBHOM IIKOJIbD)

Tema 1.1. IloBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI

IIpakTuyeckoe 3ansaTHe Ne 1

Heab: o0oOmieHre 3HAHUN MO TeMe, BBINOJHEHUE apU(PMETHUECKUX ICHCTBHM HaJa YUCIAMH,
coyeras YCTHbIE M TMHCbMEHHBIC NPHEMBbI, CPaBHEHHE YMCIOBBIX BbIpaxkeHHd. [IpeoOpazoBanue
BBIPOKEHUI 1O (OpPMyJIaM COKPALICHHOTO YMHOKEHHS, OCHOBHBIC TPUEMBI PEIICHHS JIMHEHHBIX,
KBaJPAaTHBIX YPAaBHEHUI U HEPABEHCTB.

1. Yucno Z ysennuunu Ha 40%, 3ateM pe3ynbpTaT yMeHbIIWIN Ha 60 %, B utore noayunnu 280.
Haitgure uucno Z.

2. l[IpencraBuTh OECKOHEUHYIO IEPHOIUUYECKYIO IECATUUHYIO IPOOh B BHJI€ OOBIKHOBEHHOM JIPOOH:
a) 0,(4) 6) 2,(15) B) 1,2(6)

(x+3)% 3x+9
2x—4 ’ x2_4

3. YnpocTurte BbIpaKe€HUE:



4. Pemnth ypaBHEHUE:
1) - Tx+12 =O;

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

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

4) x'-5x7 +4 =O;

5. PemuTh HEpaBEHCTBO:
1) xt-22x-23£0 ;

2) x*=3x-10> ();

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

Pasznen 2. «kKopuu u crenenn. UppaunoHajbHble YpaBHEHUD)

Tema 2.1. llonsitne Kopust. ®yHkuuu Yy = \/x.

IIpakTnueckoe 3ansitue Ne 2

Lenab: BoIYKCIEHUE U CPAaBHEHHE KOPHEH, BHITOTHEHUE PUKUIKYA 3HAYCHUS KOPHSI.
[IpeoOpazoBaHue YMCIOBBIX U OYKBEHHBIX BBIPAXKEHH, COIEPKAIUX paJAuKalbl. BoimonHenue
pacdeToB 1o (hopMyiaM, COIEPKALTUM PaTUKaIbl, OCYIIECTBIISAS HEOOXOAMMBIE TIOJJCTAHOBKH U
npeoOpa3oBaHusl.

1. Beruucnure:

a) V16 =625
6)3/0,125 - (- 64)
B) 45\/Tl6 . i‘/ﬁ

r) \3/ V64

n) /32 +23(=8)
e) 56429

2. Pemute ypaBHeHue:

a) x>+125=0
7__1
6) x 128

B) 16x*—625=0

3. HpeIICTaBbTe Bblpa)KCHI/IC B BUJC CTCIICHU C paI_[I/IOHaJIBHBIM IIOKA3aTCIICM :
5 3
a)/ x2 o x?
4
6) Va

Pa3znen 2. «kKopuu u crenenn. UppaunonajbHbie YpaBHEHUD)
Tema 2.2. HppannoHajJbHbIe YPABHECHHA
IIpakTnyeckoe 3ansaTue Ne 3-4

Ienb: pelieHre UppauoOHAIBHBIX YPABHEHHN Pa3IMYHOIO YPOBHs ClI0KHOCTHU. [lepexon k
PaBHOCWJIBHBIM YPAaBHEHHAM

1. Pemuth ypaBHEHUE

aVx+1=3



R 2x +7 =

B) V2 —4x +3x% =2x -3
N2vx2+8=2x+1
nVi+x=+V2x-1
e)x+2=2/x+5

2. Pemnts ypaBHeHI/m

a) \4/x+

6)x = 2\/x+ -2

3. Haiitu o6sacth onpeaeneHus QyHKIUU:

=yx*- Tx+12
y=Vxi- 4

=

Pa3nen 2. «KopHu u crenenn. UppannoHajibHble ypaBHEeHHD)

Tema 2.3. [lonsitue crenenu. CpoiictBa crenenu. CreneHHass pyHKUMs

IIpakTnueckoe 3ansiTue Ne 5-6

He.]'[b: BBIUMCIICHHE CTEIEHEH C paluOHAJIbHBIM IIOKA3aTCJICM, Hp606p8.30BaHI/IC YHUCJIOBBIX H

6yKBeHHLIX Bpra)KeHPIﬁ, coAcpKamux CTCICHU, IIPUMCHSA CBOﬁCTBa, Pa3BUTHC HABBIKOB

oCTpoeHHs rpauKoB PYHKLIUIH

1. Haitnure 3Ha4€HHE YHMCIOBOTO BBIPAYKEHUS:

7-1075

7_7
2 1
6 105 -102-10%1
) T

B) 21.5 . 2—0,7:40,4

11
ab3-a3b

1

(ab)3

2. YrpocTuTe BhIpaXeHUe:  a)

(i) (4

3. Haligute 3Hau€HUE YHCIOBOTO BBIPAKEHMUSI

) 6467
a
6—12

2 1 06
49 5 .730.7Y-
0)——
76
B) 2577 . 514:6250%

4. YipocTuTe BbIpaKeHUE
11

1n.d 1 1
a)w 6) (x3—3) -(x3+3)
(ab)*

5. IlocTpouts rpaduk cTeneHHON QyHKIUH:

Y=
)y = x3+2



Pa3nen 3 «Iloka3arenbHas pynkuus. IlokazaTeqbHble ypaBHeHHs 1 HEPABEHCTBA»

Tema 3.1. I[lokasaTeabHasi pyHknms, ee cBoiicTBA.

IIpakTHyeckoe 3anaTHE Ne 7

Heab: [octpoenue u urenue rpadukoB nokaszareiabHol ¢pyHkuu. [IpeoOpasoBanus rpagukos
1. Pemutsb rpaduuecku ypaBHEHUE:

é‘iT +]l=x"-2

1 e3g
Sel;ﬂ:\?‘ﬁ
elo

2.

3. -x =3"-1

2. [loctpouts rpaduk GyHKIIMKU U OMKUCATH €ro CBOMCTBA (€AMHUYHBIN OTPE30K — 2 KIIETKH):

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

3. Yka3arb cBO¥CcTBa (PYHKIINHU M MOCTPOUTH Ipaduk GyHKIINN
y= 2x+1 -2

Paznen 3 «IlokazarenbHas pynkuus. [loka3atenbHble ypaBHeHHS 1 HEPABEHCTBAa»
Tema 3.2. [loka3zaTe/bHbIE YPABHEHHS, CHCTEMbl YPABHEHUI U HEPABEHCTBA
IIpakTHyeckoe 3ansaTHe Ne 8

Heab: popmupoBaHe HaBbIKA PEIICHHUS TOKA3aTEIbHBIX YPAaBHEHUN, CUCTEM YpaBHEHUN U
HEPABEHCTB.

1. Pemuth ypaBHEHUS

1) 8" =64

2) 2 =32
X :L

3) 343

4)(%JY_%§

6) 0,5" =0,125.
7) 377 =81,
22 o3
8) ebg
g _16
9) &2g 81,

10) 3" -6:3"-27=0



12) 27~ 62" +8 =0,

2. PemuTh rpadguuecku nokasareabHOE ypaBHEHUE

@0 _,.

e4g

27" =x+1

3. Pemmth cuctemy ypaBHEHUN

x-y=4

2 [SXW =25
xX+y=-2

6" Y
6x+5y =36

4. PemuTh HEpaBEHCTBA

a) 51—2x >L 6) (%)395—

1 X _ 9x
15 <3 B)4" -2 >4

N9 -3 <6  p4F4> €4 -62+8<0
X) 4% =327 > 2

Paznen 4 «Jlorapugmsel. Jlorapupmuyeckass pyHkuus. Jlorapupmudeckue ypaBHeHUs M
HEpaBeHCTBa»

Tema 4.1. Jlorapudm u ero cBoiicra

I[IpakTnyeckoe 3ansaTHe Ne - 9

Henab: BoinonHeHue npeoOpa3zoBaHUil BeIpakeHUH, MpUMEHEHHE POPMYJI, CBSI3aHHBIX CO

CBOMCTBaMH JIOTapru(MoB.
1. TIlpeacraButh B BHuIe jJorapudpma
a) 52 =25
6) 112 =121
B) 4% = 64
r)3* = 81

2. BI)ILH/ICJ_H/ITI) 3HAUYCHUC BI)Ipa)KeHI/Iﬂ
a) 210g2 11
6) 5310g54
B) 72+10g73
F) 10g123 + lOg124
n) log,192 —log,3
1
¢)21g3-11g0,81
x) log, 15 —log, 30

3) log381 * logs125
) 6210g63
K) 31+Zog38
3. Haiftu x, eciu 108 ¥ =2, log, 8 =x,
log, x :l; log, 25 =x



Pa3nea 4 «Jlorapugmsl. JJorapupmudeckas pynkuus. Jorapupmudeckue ypaBHeHUs U
HepaBeHCTBa»
Tema 4.2. Jlorapupmuueckasi pyHkumus
IIpakTuyeckoe 3ansaTue Ne 10
Iesb: cucTeMaTn3upoBaHUE 3HAHUH 110 TEME, pa3BUTHE HABBIKOB IIOCTPOEHUS I'paKOB
norapu(pMUIECKuX (PyHKITHH.

1. Pemuts rpaduyecku ypaBHeHHUE:

a)

0)
2. Yka3aTh CBOICTBA ()YHKIIMU U MIOCTPOUTH rpadpuk GpyHKIHH

a)y =logsx
0)y =logzx +1

x* +1=log, x

-x+06 =log, x

B)y =logs (x +4)
Rameuanue: ece scnomozamenvHvle ZPGQbMKM CMPOANMCA NYHKMUpPOmM U pasjitiHblMu yeemamul.
3. Haiimute o0nacts onpeneneHus GpyHKIH
a)y =logs(6 —x)
6)y = log4(x2 -2x - 3)
B)y =1logs (5 + x)
Ny =logs (x2 —4x + 4)

Pa3nea 4 «Jlorapugmsl. JTorapupmuyeckas pynkuus. JJorapupmudeckue ypaBHeHUs U
HEPaBeHCTBa»
Tema 4.3. JlorapudmMuyeckue ypaBHeHHsl, CHCTEMbI YPABHEHHUI U JIorapupmMuyecKue
HEPaBeHCTBA
IIpakTnueckoe 3ansitue Ne 11
eJ1b: CUCTEMaTU3NPOBAHNUE 3HAHUN 10 TEME, Pa3BUTHE HABBIKOB PELICHMS JIOTapU(PMUUECKUX
P p p p
YPAaBHEHUH, CUCTEM YPAaBHEHUM U HEPABEHCTB
1. Pemuts ypaBHEeHHUE:
1 10g3(4- x):2
log, (x-3)=-1
2) ¢
3) log. [ - 3¢-10)=3
4) log(,:& X% +5x+ 7):log(,j (l(),\‘- 7)
5) log, x =log, 30 - log, 10
6) log: x- 4log, x+3 =0
7) logi x-7log, x+12 =0

2. Pemuth cucteMy ypaBHEHHU

x-y=2 x+y=1
N log,(x +y) =1 O logs(2x +1) =2



3. PemmThs HEpaBEHCTBO:
1) log, x 2 4

log, x£-3

2) >

3) lg x>2

4) log, x >log, (3.\‘ - 4)

5) log, x£3

log, x£-3
6) °

7) lg.\A <]
8) log, s (2,\'- 1)<log0.6 X

9) log, ; (6- .\*)E log:.<(4- 3.\‘)
10) lglv? - 8 )£ 122~ ox)

Pa3nes 5. YpaBHeHusi u HepaBeHcTBa. CHCTEMBbI yPAaBHEHUI M HEPABEHCTB

Tema 5.1. O0mme MeTOABI pellIeHUs] YPABHEHUI U HEPaBeHCTB. PABHOCHJILHOCTH YPaBHEHUI
W HepPaBeHCTB

IIpakTuyeckoe 3ansaTre Ne 12
Heab: popmupoBaHue HABBIKOB PEIICHUS] YPABHEHUH 1 HEPABEHCTB PA3IMYHON CIOKHOCTH.

1. Pemnts ypaBHEHuHE:
a) ¥ - 3x-10=0,

G) S +14x-3 =0,

B) 207 +3x+1=0,

r) 3t - 77 4220

1) x' =25y +144 =0 :
e) 47 -8=0,

) (x+af =3r+40,

3) 2x7 - 16x =0;

2. Pemuth cucreMy ypaBHEHHM

METOJOM CIIOKCHUS

3. PemuTh HEPaBEHCTRO:
a) x-8x+15<0

6) 3x?-8x+52%0
g (v- 2Jar-8)>0
5 (v- 4)J2x+1)2 0



e)3(x—4)=2x+8

4. PemuTh cucTeEMy HEPAaBEHCTB
5x+13 <0

x+5>1

Pa3nesn 6. OcHoBbI TpUroHomerpuu. Tpuronomerpnuyeckne pyHkuuu. Tpuronomerpuyeckue
YPAaBHEHHs M HEPABEHCTBA
Tema 6.1. Tpuronomerpuyeckne (PyHKOMH NPOM3BOJBLHOIO yria, 4ucia. Paguannas n
rpaaycHasi Mmepa yrJa
IIpakTnueckoe 3ansitue Ne 13
Henb: n3yyeHne paiuaHHOTO METOAA U3MEPEHUS YITIOB BPAIIEHUS U UX CBA3M C IPaJyCHON MEpOil.
1. Halingute pannaHHyio Mepy yriia, paBHOTO:
a)l50  6)2100
2. Haiigute rpagycHyI0 Mepy yIia, paBHOIO:
a)én 6)971
4 5
3. BIUuciauTh 3HaY€HUE BHIPAKECHUS
0§)+5)-(5) 45
6) 3sin(%) +2cos(%) - 5ctg(g) —41g%

4. BEIYUCIUTD COS

8 . 3n .
755 <a<2m;

5. Bemumcnuts sina, ctga, tga, ecnu

sina =

Q1=

cosa==; 0 <a<§

Pa3nes 6. OcHoBbI TpUroHoMerpun. Tpuronomerpudeckue pynkuuu. Tpuronomerpuyeckue
YPAaBHEHHs M HEPABEHCTBA

Tema 6.2. @opMyJibl TPUTOHOMETPHHU
IIpakTnyeckoe 3ansitue Ne 14

Heab: popMupoBaHUE HABBIKOB IIPE0OpPa30BaHUs BRIPAXKEHUH ¢ TOMOIIBIO (OPMYIT
TPUTOHOMETPUHU

1. BeluMcauTh 3Ha4EHUE BBIPAXKEHUS

. TC TC TC T
a) SSzn(g) + 2cos(—§) - 5ctg(—z) -4 tg3
0) 4cos(—§) +3ctg’ - sin(—g) +10tg 5
B) sin 210°

257

r) ctg (T)
n) cos 2250
e) cos30°* cos 15° — sin 300 x sin 15°
x) sin 100+ cos 50° + cos 10 * sin 50°

2. Beraucnuts cos 2a, sin (a + ), ecau

10



iy 8. 3m .
sina =-1-; 2<0¢<27z,

cosﬁzg; 0 <a<

N3

3. YIpocTUTh BBIpakeHUE
a)sin’a (1 + ctg? a) —cos?a

6) (1 —sin%a)« (1 + tgza)

Pa3nes 6. OcHoBbl TpuronomMerpun. Tpuronomerpuyeckue pynkuuu. Tpuronomerpuyeckue
YPABHEHHs M HEPABEHCTBA

Tema 6.3. Tpuronomerpudeckue GyHKIUUH

IIpakTnueckoe 3ansitue Ne 15

Heab: n3yyeHne CBOWCTB TPUTOHOMETPUUECKUX (DYHKIHIHA, (POPMUPOBaHKE HABBIKOB MIOCTPOCHUS
rpauKOB TPUTOHOMETPUIECKUX (PYHKIIHI; MpeoOpa3oBaHus TpapKOB TPUTOHOMETPHUECKUX
byHKIHI

1. Omnucatb CBOWCTBA TPUTOHOMETPUICCKUX (YyHKITHA

1) y =sinx+1

2)

v =Cos§‘e;c +PO
3) e 6p

v :si11$~- Bg
4) e 4o

2. IMoctpouts rpaduk GyHKIUU
1) y =cosx- 1
1 .

y =—sinx
2) 2

Vv =tg 8? + PO
3) e 3¢
4) " =[2cos x]

Pa3nes 6. OcHoBbl Tpuronomerpun. Tpuronomerpudeckue pynkuuu. Tpuronomerpuyeckue
YPAaBHEHHS M HEPABEHCTBA

Tema 6.4. TpuronomerprnyecKkue ypaBHeHHs 1 HEPABEHCTBA
IIpakTnueckoe 3ansitue Ne 16

Hean: popmupoBaHne MOHATHA apK(PYHKIUN U HABBIKOB PELICHUS MPOCTEHIIINX
TPUTOHOMETPUUYECKUX YPAaBHEHUM, PEIIEHNE TPUTOHOMETPUYECKUX YPABHEHUN PA3IIMYHON
CJI0KHOCTH. PelieHne TpuroHoMeTpu4ecKux HEpaBeHCTB

1 .BuruuciuTs:

1 3
arcsin—+ arccos—
2 2

11



1 .
arctg — + arcsin 1

NE)

~
ZarcsinT - 4darctgl

2. Peuth ypaBHEHUS
sinx - L =0
1) 2
2) 2cosx- ﬁ =0
3) 2cosx-1=0
4) tgx - ﬁ =0
5) ctg3x =1
po_1

. B
singdx - —+=—
6) e 3 (] 2

3. Pemuts ypaBHEHUE, ClI€1aB OACTAHOBKY:

1) 2sin? x- Ssin x +2 =0 5) 2cos? x+5cosx +2 =0.
2) 2¢os’ x+5sinx- 4 =(); 6) 4+5cosx- 2sin’® x =O;
3) cos 2x+5sinx- 3 :0; 7) cos 2x+5cosx :0;

4) 2tgx +2ctgx :5; 8) 3tgx-3ctgx =8 .

4. PemnTh ypaBHEHHE METOJIOM PA3JIOKEHUS Ha

MHOXUTCIIN.
1) Ssmx +3sin2x :0; 3) 7cosx - 4sin2x :0;
2) sin 7x- simnx =0 . 4) cosSx+cosx =0

; .

5. Pemnre ypaBHeHHUE, YIIPOCTUB JIEBYIO 4aCTh:

2 2 3 sin” x- cos® x V2
COS” x-sin” x =—— ’ T,
1) 2. 4) 2,
2) 2sin? xcos2x =1 : sin3x X0s3x =- l
. 5) 2;
p x po " N
sin 3x >cosCx + — == cos 3x >$inCx + — =0 . & po & po
& 4g @ 4g sin 2x >@05C{‘x - — = cos2x mCx- —=—=0
3) 5 6) e 30 e 3@
6. Pemute ypaBHEHHE, UCIIOJIB3YS OJJHOPOIHOCTD:
1) sin x - \/gcosx:O. 4) sinx - cosx :0;
b
2) sin? v - 3sin xcosx +2cos ¥ =0 - 5) 3sin” x+4sinxcosx +cos” x =0 .
b
3) SIn x X0S X - \/gcos: x=0. 6) ﬁSill X Xosx + Sill2 x =0 .
b

7. Pemute HEpaBEeHCTBA:

12



2
cosx £ —

1) 2
|
smx - —

2) 2

3) tgx- \/g> 0 .

Bropoii cemecTp

Pa3zgen 7. KoMIjiekcHbBIE YHCJIA

Tema 7.1. KoMmIiuiekcHbIE YHcJIa, AeliCTBHS C HUMH.

IIpakTuyeckoe 3ansaTne Ne 17-18

Heab: 06001eHEe TOHATHS KOMIUIEKCHOTO YKcla. Pemienne 3aa4 ¢ KOMIUIEKCHBIMU YHCIaMH
1. Haiitu cymmy komruiekcHbIX yncen z; =2+(- 1)i u z,=(-1) + 3i

z=71+z,=Q2+C-Di) + (D) +3)=2+(-1)+((-1)+3)i=1+2i.
2. HaiiTu pa3HOCTh KOMIUIEKCHBIX yricen z; =4 + 51 uz, =-2 + 3i
z=2721-2=4+51)-((-2)+31)=4-(-2)) +(5-3)i=6+2i.

3. Haiitu npousBeaeHNe KOMIUICKCHBIX Yicen Z; =2 - 31 U
Z,=-4+21

z = 7125 = (2 - 3i) ((-4) + 21) = -8 + 4i +12i - 6i> = -2 + 16i.
4. Beraucouts (5 + 101) + (1 + 21) (3 - 41)

(5+ 10i) + (1 +2i) (3 - 4i) = (5 + 10i) + (3 - 4i + 6i - 8i2) =5 + 10i + +2i + 11 = 16+ 12i.
2-3i

5. BeimonHuUTh ACHcTBHE  a) H
+5i

6. HaiiTu MOZyJb M IJ1aBHOE 3HaYEHHE apryMEHTa KOMITJIEKCHBIX YHCEN:
a)z=1+1 0)z=1;

Paspnen 8. IlpousBoaHas pyHKIUM U ee IPUMEHEHHE

Tema 8.1. IlonsiTHE MOC/IEI0BATEILHOCTH

IIpakTnueckoe 3ansitue Ne 19-20

Heab: hopmMupoBaHre HABHIKOB PELICHUS 3a7a4 Ha TEMY MOCIe10BaTEIbHOCTH

1. [lana mocienoBaTenbHOCT Y, =——
n°+1

HaiinuTe nsTh nepBBIX JIEMEHTOB JaHHOM MOCIEA0BATEIbHOCTH

2. Jlana mocnenoBaTenbHOCTh Y, =71 + 2

SIBNsIeTCS M AIEMEHTOM ATOM MOCIE0BaTEeIbHOCTH Ynciio 1497 B ciydae yTBepAUTEIBLHOTO
OTBETA, YK XXUTE HOMEP ITOTO JIEMEHTa

3. TloxGepute 0aHY U3 BOZMOXKHBIX (POPMYI n-dJIeMEHTA MOCIEI0BATEIbHOCTH:

1,4,9,25...

4. SBnsercs nmu apupMeTHIECKON MPOrpeccrei Mocae10BaTeIbHOCTD YHCE:

4,8,12,16...

B ciiydae yTBepaIuTenbHOTO OTBETA YKAKUTE YEMY paBHA Pa3HOCTH MPOTPECCHUHU.
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5. B reomerpuueckoii mporpeccuu C, NEPBbIN AIEMEHT paBeH C1=9, a 3HaMeHarenb q=-1.
Haitigure Co

6. UYemy paBHa pa3HOCTH apuUPMETHICCKON MPOTPECCHH a,,, eCiih ag=58, a15=16

Paspnen 8. IlpousBoaHas pyHKIUM U ee IPUMEHEHHE
Tema 8.2 IlpousBoanas. llpasuiaa nuddepennupoanus. 'eomerpuuecknii u pusnyeckuia
CMBICJI IPOU3BOHOM

IIpakTnueckoe 3ansitue Ne 21-22
He.]'[b: IMMOJIYUYCHHEC HABBIKOB BBIYHUCJIICHUS ITPOU3BOAHBIX C ITOMOIIBIO Ta6JII/IIII>I MMPOU3BOAHLIX.
Pemenue 3a1ay Ha reoMeTprUecKUii U GU3MYECKUNA CMBICIT POU3BOIHOMN

1. BeruncnuTh NpOU3BOAHYIO:

1) ¥ =y T 4
2) y =’ +2,\'; 9) y=x - 3xi
3) h% =7x% +3x : 10) y=x ; X :
4) Y 215.\~+\E; 11) > =4x7 - 6.\‘;
b =10y 41 12) v =lox- 2\/;;
5) X e L
6) y =sin x +3; 13) ¥ 7
y =-2x2- 1 14) ¥ =2cosx- 4x“;
D B y =-4x*- 3
g = . 15)

2. BerarcnuTh Npon3BOAHYIO (DYHKIIWH, HCTIONB3YsI paBuia quddepeHInpoBaHUS:
4) v =tex ",

1) Y =cosx XInx . ;

2) y :\/; ot 5) y =sinx ><£\ +2.\'J;
’ 3,46
y — 4'\2 +1 y :%
3" T2 6) e

3. BbrunucanTb Npou3BOIHYIO:

3 2

X X

1) 2x +4 ; 4) 3-4x ;
sin x cos X
y = y=
2) X 5 5) X )
3) y =[x xosx. 6) v =+/x >in x

4. Pewnts ypaBHeHue y'=0, ecnu:

2
) y =6x° +2x

y =8x° - 4x

5. Teno nBuxkeTcs 1Mo 3akoHy S(t)= 5t2+3t-2. Haiizure CKOpPOCTb U YCKOPEHUE B MOMEHT BPEMEHU

t=3cek. (PaccrosiHue u3mepsercs B MeTpax. Bpems B cexyHaax).

6. Haiinure yrimoBoit koadHUIMEHT KacaTenbHOU K TpaduKy QyHKIIUN f(x)=X3—3x+4 B TOYKE X0=2.
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7. CocTaBbTe YpaBHCHHE KacaTeIbHOU K rpaduKy (pyHKIIUH f(x)=X2+4x+5 B TOYKE X0=3

Pa3znea 8. IlpouszBoaHast pyHKIUM U ee IPUMEHEHHUE

Tema 8.3. UccaenoBanne pyHKIUM C TOMOIIBIO POU3BOAHOM

IIpakTnyeckoe 3ansaTne Ne 23-24

Heab: popmupoBaHue HABBIKOB MTPUMEHEHHUS TPOU3BOTHOM JISI HCCIICTOBAHUS (DYHKITUN

1. HaliTi nmpomexyTKu Bo3pacTaHus U yObIBaHUS (PyHKIUU
a) fix) =x3-2x* +x + 3
6) f{x)= x> —6x°+9

2. Haiitu kxpuTndeckue TOYKH QyHKIUH

a) flx) =x° - 4x? - 3x
6) f(x) = =2 cos(x)+x

3. Haiftu TO4KH SKcTpeMyMma (HyHKIMH
a) f(x) =3x>-4x+5
6) f{x) = 3+2 x - x*
4. Haittn HanbospIee 1 HAaMMEHbIIee 3HaueHue GyHKIUKU Ha oTpe3ke [-1; 3]
a) f (x)=x* - 2x?
6) f (x)=5x>-3x -1

Paznen 9. [lepBooOpa3Hasi u MHTErpaJ

Tema 9.1. Ilonsitne nepsoodpasnoi pynkuuu. [IpaBniaa HaxoxaeHns
IIpakTnyeckoe 3ansaTne Ne 25-26

Heab: popMupoBaHrE HABBIKOB BHIYMCIICHUS IEPBOOOPA3HON C MOMOIIBIO (hopMyt

1. Haiigure nepBooOpasnyto dpyskiumu f (x) = x? — 5, rpadMK KOTOPO# IIPOXOIUT
yepe3 Touky A (3; 4).
2. Nokaxwure, uto pynkuus F(x) ects nepBooOpazHas ans ¢pyHkuuu f(x) Ha
HPOMEXKYTKE (— 00; + 00)
a) F(x)=x3 - 2x + 1
f (x)=3x% -2

0) F(x)=2x -2
f (x)=4 cos cos 2x

Pa3znen 9. IlepBooOpa3Hasi u mHTErpa

Tema 9.2. HeonpeneneHHblii 1 onpeejeHHblil uHTerpaabl. ®opmynaa Heorona-
JleitOnnna

IIpakTH4eckoe 3ansaTHe Ne 27-28

Hesb: popMupoBaHUE HABBIKOB BBIUMCIIEHUS HEOTIPEIEICHHOTO U OIIPEIEIIEHHOTO
MHTETpaa, HaXoXKACHUE TIoniaeii puryp, orpaHI4eHHON JTMHUSAMHI

1. HaiiTn HeomnpeieIeHHbIN UHTErpall:
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1 Ofsinxdx :

2) P cosxdx

3) e CoOS"xg

4) % s
X6 I ¢
5) € cos’x g

6) dgcz + 6x&x;

7) 05 sin xdx :

) c‘jﬁcosxdx;
o 1? (—)d\

9) € sin“ x @
c‘;z—?(/x

10)
& 1o,

11) e S~ x g ;

12) O%x- 453 ;’x.

2. BeluMCIUTh ONpeAeIeHHbIA HHTETpaJL:

1 p
é\‘gd.\‘ 2
2 c‘)\*4(].\‘
D 4)-! ;
\ % dx
2)"\‘_; 5)4‘/;;
p P
Opin xdx 2
P Or0s xdx
3)2 ; P
6) 2
3. Haiitu nmomaap Gurypsel, n300pa>keHHON Ha
3aJJaHHOM PHCYHKE:
1) 2)
)/ y
y=x"
8+~ y=x ) I 1
i E i
W : X .: ) E X
o 5 2 0 2
3)

y=sinx

A

4. BpluucnuTh miomaib GUrypsl, OrpaHU4eHHON JTMHUSMHU:

Dy =x>, y =0, x =4

2) y=x'+2, p =0, ¥ =0, x =2

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

| T

g =" ¥=0 43 x=)

>
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Pa3nea 10. MHo:xecTBa.
Tema 10.1. MHuoxecTBa. Onepanuu Hai MHOKeCTBAMH
IIpakTnueckoe 3ansaTHe Ne 29-30

ean: hopMupoBaHre HABBIKOB BHITIOJIHEHUSI OTIepaIiiii HajJl MHOXKECTBaMHU.

1. M3BecTHo, uto X & A (M) B. Cnenyer au orcrona, uto X € A.
2. M300pasute npu nomomu kpyros Diinepa a) BN CJA; 6) C\BNA
3. Haiimure A B A |J B, ecim:

1) A= {3;4;5;6;7} B=1{3;579
2)A:{aaB)C’d’k} B:{B, C,d}
3) A= {8;9;10} B=1{7;5;6}

4. Haiinute 00beTMHEHHE MHOYKECTBA PEIICHUN HEPABEHCTB, B KOTOPHIX MIEPEMEHHAS X -
NEUCTBUTENBHOE UNCI0 -2 <xXx<4 m x>-1

5. Ucnonw3ys kpyru Ditnepa, NPpOUJUTIOCTPUPYHTE CIPABEUIMBOCTh PACIIPEICTUTENLHOTO 3aKOHa
nepeceyeHust U 00bEeMHEHHSI MHOXKECTB.
6. 3anuinuTe NepeMEeCTUTEIbHBINA 3aKOH NepeceyeHus] U 00bEeIMHEHHSI MHOKECTB.
7. Hainure A | JB N A\ B,ecim A= {-1;0;2; 4} B=[-2; 2].

—| | | | i |
8. Jlanbi MHOACCTBA: A —‘ll 1,12,13‘J, B=12030, ~_1112,14,20,2530j.
Haiizn: A E B.BEC ’ AEC:ACBBCC,ACC;A\C,C\B,C\ A
Pazgen 11. JjieMeHTHI KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEH U MATEMaTHYECKOM
CTATHUCTUKHU
Tema 11.1 OcHOBHBIC MOHATHS KOMONHATOPUKH
IIpakTnyeckoe 3ansaTue Ne 31-32
Heab: n3yyeHne npaBuiI KOMOMHATOPUKH U IPUMEHEHHUE MPH PEIICHNH KOMOWHATOPHBIX 3a1a4.
1. Pemntsb 3agauu:

1) B Baze 6 s10m0k, 5 rpymr u 4 cauBbl. CKOJIBKO BapUAHTOB BBIOOPA OJTHOTO T10/1a7

2) CKOJIBKO CYIIECTBYET BAPUAHTOB TIOKYTIKM OJHOW PO3BI, €CIIU MPOJAIoT 3 aible, 2 ajnbie u 4
KENTBIE PO3BI?

3) Uz ropona A B ropon B BexyT nsaTh qopor, a u3 ropoga B B ropoa C BeayT Tpu J0pOTH.
Ckonbko myTel, npoxoaamux yepes B, senyr ns A B C?

4) CKOIBKHUMH CIIOCOOAMHU MOXHO COCTaBHUTh Iapy U3 OJIHOW TJIaCHOM M OJTHOM cOorylacHOM OyKB
CJIOBA «ILJIATOK»?

5) CKoJIbKO TaHIIEBAJIbHBIX MTAp MOXKHO COCTABUTh U3 8 IOHOLIEH U 6 eByIIeK?

6) B cronoBoii ectb 4 nepBbIx 0t0/1a U 7 BTOpbIX. CKOJIBKO pa3IUYHbIX BAPUAHTOB 00€1a U3 ABYX
OJII0]T MOYKHO 3aKa3aTh?

7) CKoNbKO pa3iNyHbIX ABY3HAUHBIX YHCEJ MOYKHO COCTaBUTb, UCIOB3YS LUGPHI 1, 4 1 7, ecnu
UGpPBI MOTYT MOBTOPSATHCS?

8) CKOJIbKO pa3MYHBIX TPEX3HAYHBIX YHCEJI MOKHO COCTaBUTh, UCIIONIB3Ys LU(pHI 3 U 5, ecinu
U(GpPBI MOTYT MOBTOPSATHCS?

9) CKOJBKO pa3NIUYHBIX ABY3HAYHBIX YHCE MOYKHO cOCTaBUTh u3 mudp 0, 1, 2, 3, ecau uudpsr
MOTYT MOBTOPATHCA?

10) CxonpKO cymiecTByeT TPEX3HAUYHBIX YMCEIl, Y KOTOPBIX BCe UG PHI YETHBIE?

11) CKOJIbKO CYIIECTBYET YETHBIX TPEX3HAYHBIX YUCEN?

12) CkoJIbKO pa3IMYHbIX TPEXZHAYHBIX YHCEJI MOKHO COCTABUTH U3 TPEX PAa3IUUHBIX UGD 4, 5, 67

13) B kade npennararoT aBa NepBbIX OJr0Aa: OOPIII, PaCCOJBHHUK — U YEThIPE BTOPHIX OJIt01a:
TYJISill, KOTJIEThI, COCUCKH, NTEIbMEHHU. Y KaKUTE BCE 00€/1bl U3 ABYX OJI0J, KOTOPhIE MOXKET
3aKa3aTh nocetutelnb. [IponmmocTpupyiiTe OTBET, MOCTPOUB AEPEBO BO3MOXKHBIX BAPUAHTOB.
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14) Kypbep n0ikeH pa3HeCTH IAKeThl B 7 pa3IndHbIX yupexaeHui. CKOIbKO MapIIpyTOB MOKET
OH BBIOpaTh?

15) CxonbKo pa3nuyHbIX TPEX3HAUHBIX YHcen (0e3 MOBTOPEeHUs IIU(P), MOKHO COCTABUTH U3 LTUDD
1,2,3.,4,5, Takux, a) KOTOpbIE ABIAIOTCS YETHBIMU; 0) B KOTOPBIX IU(pa 3 mocieHss.

16) Cragron umeet yetsipe Bxoaa: A, B,C u JI. Ykaxute Bce BO3MOXKHBIE CIIOCOOBI, KAKUMHU
ITOCETUTENh MOYKET BOMTH Yepe3 OJMH BXO/JI, @ BBINTH uepe3 Ipyroil. CKOIbKO TaKUX
cnioco60B? [TpomutrocTpupyiiTe OTBET, OCTPOUB JIEPEBO BOSMOXKHBIX BApUAHTOB.

17) CxonbkuMu crioco0aMu 5 4eI0BEK MOTYT BCTaTh B OU€pelh B T€ATPAIBbHYIO Kaccy?

18) CxonbKO pa3nuyHbIX TPEX3HAUHBIX YHcen (0e3 MOBTOpPEeHUs IIU(pP), MOKHO COCTABUTH U3 LIU(D
0,2,3,5,6, Takux, a) B KOTOPBIX IIU(pa 5 nepBasi; 6) KOTOPbIE SABIAIOTCS HEUYETHBIMU ?

Pa3nes 11. D1eMeHTbI KOMOMHATOPUKH, TEOPHH BEPOSITHOCTEH H MaTeMATHYECKOM
CTATHCTHKH

Tema 11.2 CoObiTusi. BeposiTHOCTB COOBITHI

IMpakTuyeckoe 3ansaTue Ne 33-34

Ieab: paccMOTpeHrE MPUMEPOB BBIUNCIIEHUS BEpOSTHOCTEN. Pemenne

3a/1a4 Ha BBIYHMCIICHUE BEPOSTHOCTEH COOBITHIA.

1. Pemvite 3aauu:
1) B ypHe 12 ouHaKOBBIX 10 pa3MepaM U BeCy IIapOB, U3 KOTOPBIX 8 uepHBIX 4 OenbixX. 13 ypHbI

U3BIIEKAIOT OAMH Iap. KakoBa BEpOSITHOCTH TOTO, YTO U3BJICUEHHBIH 1Iap OKaXKkeTcs OenbiM?

2) U3 600 naynauy B3sThIX Aetanedd 12 okazanuch OpakoBaHHBIMH. HaiiTh 4acTOTy NOSBICHHS
OpaKOBaHHBIX JETAJICH.

3) Ha cknane umeercs 50 netaneid, M3roToBJIEHHBIX TpeMs Opuragamu. M3 Hux 25 3rotoBiaeHo
nepBoi, 15 — Bropoii u 10 — Tpetbeil. HaliTi BeposiTHOCTB TOr0, 4TO Ha COOPKY MOCTYNHIIA I€Talb,
W3TOTOBJICHHAS] BTOPOM WJIM TPETheH OpUTaioi.

4) B onHoM ypHE 4 O6€nbIX U 8§ YepHBIX IAPOB, B Ipyroi — 3 6enbix 9 yepHbIX. M3 Kax 101 ypHBI
BBIHYJIU 1O 1apy. HaliTu BeposTHOCTB TOT0, 4TO 00a I1apa OKaxyTcsl OEJIbIMU.

5) B cinyuaifHOM 3KcIiepuMeHTe CUMMETPHUYHYIO MOHETY OpocaroT yeThlpexbl. Haliaure
BEPOSITHOCTH TOI'0, YTO OPEJI HE BBINIAACT HU pasy.

6) B uemnmonare no rumMHacTuke ydactBytoT 50 cnopremenok: 24 u3 CIIIA, 13 n3 Mekcuku,
octanbHble — u3 Kanazpl. [lopsaok, B KOTOPOM BBICTYNAIOT THMHACTKH, OIIPEIENsieTcs AKpeOuem.
Haiinnre BEposSTHOCTB TOrO, YTO CIIOPTCMEHKA, BBICTYHAOLIAsl NEPBOM, OKakeTcs 3 KaHapl.

7) B cpennem u3 1400 cagoBBIX HACOCOB, MOCTYNUBINUX B Mpoaaxy, 14 moarekator. Haiinure
BEPOSITHOCTb TOT'O, YTO OJIMH CITy4ailHO BBIOpAaHHBIH JUIsl KOHTPOJIS HACOC HE TOATEKAET.

8) dabpuka BellTyckaeT CyMKU. B cpennem Ha 190 kauecTBEHHBIX CyMOK IPUXOAUTCS BOCEMb
CYMOK CO CKpBITbIMH JiepekTamu. Haliiure BEposITHOCTD TOTO, UTO KYIUIEHHAsI CyMKa OKaKeTCsl
Ka4yeCTBEHHOU. Pe3ynbrar OKpyriure 10 COTBIX.

9) B xapmane y Iletu 6bu10 4 MOHETHI 110 pyOITI0 U 2 MOHETHI IO 5 pyoneii. [lets, He rsns,
NIEPEJIOKUIT KAKHE-TO TPU MOHETHI B IpyroM kapMaH. Haliiure BEeposITHOCTb TOTO, 4TO
IATUPYOJIEBbIE MOHETHI JIEKAT B Pa3HbIX KapMaHax.

10) B cayuaiiHOM SKCIIepUMEHTE OpOCarOT TpU UTpalibHBIE KOCTH. HaliiuTe BEpOATHOCT TOTO, YTO
B CyMME BbIIIaJIET 7 04YKOB. Pe3ynpTaT OKpyIimTe 1O COTBIX.

Pa3pes 11. D1eMeHTbI KOMOMHATOPUKH, TEOPHH BEPOSITHOCTEH H MaTeMATHYECKOM
CTATUCTHKHU

Tema 11.4. Jj1eMeHTbI MATEMATHYECKON CTATUCTUKH

IIpakTnyeckoe 3ansaTne Ne 35-36
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Hesb: perieHne NpakTHUECKUX 3a7a4 Ha 00pabOTKY YMCIIOBBIX JaHHBIX, BBIYMCICHUE UX
XapaKTEPUCTHUK.

1. Pemnre 3amaun:

1) UmeroTcst JaHHbIe 0 pe3yibTaTax clayy 3K3aMeHa 110 MaTeMaTuKe rpymnmsl u3 20 CTy/IeHTOB:
5,4,2,4,5,3,4,3,2,5,2,3,2,3,5,4,4,3,4,3.

[Tpoananuzupyiite u nmpencTaBbTe HHPOPMAIUIO O PE3yJIbTaTaX B BUJIE AUATPAMMBI.

2) a) [IpoBenu HECKONBLKO U3MEPEHHI cy4yailHON BednunHbl:34; 66; 54; 62; 66; 28; 16; 44; 48; 62.
Haiigure cpennee apudmernyeckoe 3Toro Habopa ducen.

0) [IpoBenu HECKOIBLKO U3MEPEHHI CIy4yaitHOW BennuuHsbl: 19; 27; 24; 24; 28. Halinute Mequany
3TOr0 HAabopa Yucel.

B)[IpoBenu HeckoybKko u3MepeHuit cimydainoit Benuuunsl: 1000; 1200; 1300; 1900; 1600; 500;
500;1700; 1000; 1000. Haitnutre Moy 5TOrO HaOOpa YHCE.

3) 3a 9 neT mokazarenu poXKIAEMOCTH JieTe B nepeBHe:8; 4; 3; 6; 10; 9; 3; 3; 8. Haitaure cymmy
cpenHero apu(pMeTUYecKoro U MeJuaHbl TOro Habopa YUCEIL.

4) HNmMmeroTcsa naHHbie CPAaBHUTCIIbHOI'O aHaJIM3a UTOI'OB BXOAHOI'O KOHTPOJIA 11O MATCMATHUKE:

VYue0. roa I'pynna KauectBo % VYcneBaemocThb Cpennuii KY
%

2012-2013 | 110 4,8 19 0,27
130 12,5 37,5 0,42
140 9 22,7 0,33
HUTOTO 8,77 26,4 0,34
2013-2014 | 180 34 37,9 0,27
160 11,1 18,5 0,16
HATOTO 7,25 28,2 0,22

5) Cxopoctb 10 aBTOMOOMIIEH, TPOE3KABIINX Yepe3 NepekpEcTok coctaBuia (km/4): 36; 40; 30; 58;
68; 37; 61; 53; 41; 36. Haiinure pa3HOCTh CPEAHETO apUPMETHISCKOTO U MOJIBI ATOT0 Habopa
YHCell.

Pasznen 12. I'eomerpus. IIpsiMbie M IJIOCKOCTH B IPOCTPAHCTBE

Tema 12.2. OcHOBHbBIE IOHATHS cTepeoMeTpun. Pacnosio:keHne NpsiMbIX U MJIOCKOCTEN
IIpakTnueckoe 3ansitue Ne 37-38

eab: npuMeHEeHNE TPU3HAKOB U CBOMCTB PACIIOIOKEHUS MPAMBIX U INIOCKOCTEN NP PELIEHUN
3a1ad.

Pemnte 3agaun:

1. BepHo 11, 4yTO €ciM JB€ IUIOCKOCTH UMEIOT TPH OO0IME TOYKHU, TO ITH TOUKH JIEKAT HA OJJTHOU
npsiMOi?

2. MoryT 11 J1B€ IpsiMble UMETh OOIIYI0 TOUKY, HO HE JIe)KaTh B OJTHOM MII0CKOCTH?

3. Touka A He nexut B miiockoctu KMN. HazoBure npsimyto nepeceduenust miockocreit AMN u
ANK.
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4. ansl Touku A, B, C, D. [1nockocTs o npoxoaut yepes npsimyro AB, HO He TPOXoauT uepes
touky C. [Ipsimeie DB u AC nepecekatorcs B Touke A. CKOJIBKO JAHHBIX TOYEK JIEXKHUT B MNIOCKOCTH
a?

5. B nmpocTtpancTBe gaHbl Tpu TOYKHA. CKOJIBKO Pa3IMUHBIX ITIOCKOCTEN MOKHO Yepe3 HUX

poBeCTU? YKaKNUTE BCE BO3MOKHBIE CITy4au.

6. Jlansl Touku A, B, C, D. ITnockocts o nmpoxoaut yepe3 Touku B, C, D, HO HE mpoXoauT yepes

TouKy A. Ha3oBute Tpu U3 JaHHBIX TOYEK, KOTOPHIE MOTYT JIEKaTh HA OAHOM MPAMOM.

7. Tpu npsiMble nepecekaroTcsi B Touke A. Uepes 1aHHYIO0 TOUKY HE0OXO0AUMO MTPOBECTH IIOCKOCTH,

COJIEpIKally0 POBHO JBE U3 TPEX NTAaHHBIX NPAMBIX. CKOJIBKO TAKUX IJIIOCKOCTEN MOXKHO IIPOBECTH?

PaccMoTpuTe BCce BO3MOXKHBIE CITydaH.

Pa3nea 12. I'eomerpus. Ilpsimble 1 JIOCKOCTH B IPOCTPAHCTBE

Tema 12.3. [IapajuieIbHOCTH NPSIMBIX, MPSIMOI M MJIOCKOCTH, IVIOCKOCTE

IIpakTHyeckoe 3anaTHE Ne 39-40

Henab: mpuMeHEHNE IPU3HAKOB MAPAJUIEIbHOCTH MPSAMBIX U IUIOCKOCTEH IIPH PELICHUH 3a1a4.

Pemnte 3agaun:

1. TIpsimbie a N b ckpenmBaroTcs ¢ npsiMoii C. MoryT nu npsiMbie a4 U b iepecekatbes?

2. llpsamas a napasuienbHa IIIOCKOCTH . CynIeCTBYIOT JIM Ha IUIOCKOCTH O IIPSIMBIE, HE
napasuienpHble 4? Ecnu 1a, TO KaKoBO UX B3aUMHOE MOJI0KeHHe?

3. Jansl TpeyroasHuk ABC u minockocts o, AB|| a, AC|| a. KakoBo B3auMHOE 10J105K€HNE TIPSIMOM
BC u nmnockoctu

4. Ilpsmas, He JIexkalas B IJIOCKOCTH MapajuiesiorpaMmma, rapajuieibHa OJHOM U3 €ro AuaroHaiei.
KakoBo B3aMMHOE pacnoJIO;KEHUE JAHHOM NMPSAMOM U IJIOCKOCTH Mapauienorpamma’?

5. Cropona AB napamnenorpamma ABCD nexur B uiockoctu o. KakoBo BzaumHoe
pacnosnosxxenue ctoponsl CD u mockocty a?

6. CpenHss NTMHUA TPANELNHU JIEKUT B INIOCKOCTH 0. Kak pacrnonoxeHsl OCHOBaHUS Tpareluy 1o
OTHOIIEHHUIO K IJIOCKOCTH 0.7

7. Tlpsimas b He mapajuienbHa JMHAN TIepeceueHns iockoctei o u . KakoBo B3aumHoe
pacmnooxenue b u a; b u f?

8. Touxka C nexut Ha oTpe3ke AB. Uepes Touky A npoBezeHa MI0CKOCTh o, a uepe3 Touku B u C
— MapaJuiebHbIE IPSIMbIE, TTEPECEKAIONINE ITY MIIOCKOCTh o B Toukax Blu Cl1. Haitaute auny
orpeska CCl, eciiu AC: CB=3:2 u BB1=20 cm.

9. Bepummuna A tpeyronpsHuka ABC 5iexut B mockoctu o, BepmuHbl B 1 C paciiosioskeHsl o
pasHble CTOPOHBI OT 3TOM I1ockocTH. OTpe3ok BD - menuana tpeyronsnuka ABC. Uepes
touku B, D, C npoBeneHs! napajuieabHble MpsIMbIE, IEPECEKAIOIIUE TNIOCKOCTh 0. B ToUKax Bl,
A1, C1 coorBerctBenno. Haitaure nmuny JI/11, ecnu BB1=14 cm u CC1=8 cm

Pasznen 12. I'eomerpus. IIpsiMbie M IJIOCKOCTH B IPOCTPAHCTBE

Tema 12.4. [lepnieHAUKYJAPHOCTH NPSAMBIX, IPSIMOM M MJIOCKOCTH, IJIOCKOCTEMH
IIpakTnueckoe 3ansitue Ne 41-42

eab: npuMeHeHNEe TPU3HAKOB NEPIICHIUKYIIPHOCTH NPSIMBIX U TUIOCKOCTEN NP PEILICHUH 3a/1a4.

Pemmutr 3a1aun:

1) Jlmnna HaknoHHO# 18 cM. Yron Mesky HakaoHHOMH 1 miockocTsio 30, Uemy paBHa ainuHa
MPOEKIMU HAKIIOHHOM Ha 3Ty IJIOCKOCThH?
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2) 13 Toukw, Jexanieil BHe IIIOCKOCTH MPOBEACHBI K 3TOM MIIOCKOCTH JIB€ HAKJIOHHBIE IO YTIIOM

30°, paBHbIE 2\/5. Ux npoekimun 06paszyoT Mexay coboii yroa 120°. Onpenenuts paccTosHue
MEX/1y OCHOBaHUSIMHU HAKJIOHHBIX.

3) [Ipsmoyronbubiil TpeyronbHuk ABC onmpaetcs katetom AC Ha TIIOCKOCTh @ |, 00pa3ys ¢ Hell
nByrpansslii yron B 60°. Onpenenuts runorenysy BC, ecmu AC=a u paccTosHue OT BepIuuHbI B
710 TUTIOCKOCTH paBHO b.

4) Karetsl npsimoyroasHoro tpeyroisHuka ABC paBubl 12 u 16 am. U3 Bepunnsl npsimoro yria C
BOCCTABJIEH K IIJIOCKOCTH TPEYroJibHUKa nepneHaukyisip CM=28 nm. Haiitu paccrosinue ot
TOYKH M 70 TUIIOTEHY3BI.

5) Beruucauts qyuny npoekiuu orpeska 20 cm, ecnu yroa ero Hakiiona 00, 300, 450, 900.

6) U3 uentpa O kpyra paguyca, paBHOTO 3 1M, BoccTaBieH neprneHaukysisp OB k ero miuockoctu.
K okpyxHOCTH poBeeHa KacaTenbHas B TOYKE A 1 Ha ATOM KacaTeJIbHOU OTJIOKEH OT TOUKHU
kacaHus orpe3ok AC, paBHbiil 2 qm. Haiitu nnuny HaknonHoi BC, ecan OB=6 nm.

7) IIpsimbie AB, AC u AD nonapso nepnienaukysipusl. Haiinure orpezox AC, eciiu BC=17

cMm, AD=6 cm, BD=10 cmMm.

Paznen 13. ®urypsl B npocTpancTBe. MHOrOrpaHHUKH

Tema 13.2. IIpuzma

IIpakTnyeckoe 3ansaTne Ne 43-44

Heasb: perienune 3a1a4 Ha BRIYUCICHUE TApAaMETPOB, TUIONIAAN TOBEPXHOCTH M 00BEMA MPU3MBI

1. Pemnre 3amaun:

1) B npaBriIbHOM YETHIPEXYTOJIBHON MTPU3ME IIJIOIIA b OCHOBaHUS paBHa S=144 cMm2, a BbICOTa
h=14 cm. Haiiti muarosaib Npu3MBbl.

2) CropoHa OCHOBaHHMS MPABUIHLHON YETHIPEXYTOJLHOM MMPU3MBI paBHA 6 ¢M, a 00KOBOE pedpo
paBHO 8 cMm. HalinuTe miomaap MoJHOM MOBEPXHOCTH MTPU3MBI.

3) OGBEM YETHIPEXYTOIBHON MPHU3MBI paBeH 24 ¢M?, miomans ocHoBanus 12 cm?. OxHa cropona
OCHOBAHHUs B TpU paza Oosibliie pyroi. BeruucnuTe miomaas moJHOM NOBEPXHOCTU IPU3MBI

4) CTopoHa OCHOBaHHS IPABUILHOM TPEYTOIBHOM MPU3MBI paBHA 4 cM, a 00KOBOE peOpo paBHO 5
cM. Halinure rutoniaas MOJIHOM MOBEPXHOCTH IPU3MBIL.

5) Cropona ocCHOBaHMS MPABUIBHOMN YETHIPEXYTOIBHOM MPU3MBI paBHa 4 cM, a 00KOBOE pedpo
paBHO 12 cM. Haitnure muiomaas 60KOBOI MOBEPXHOCTH MPU3MBI.

Paznen 13. @urypsl B npocTpaHcTBe. MHOTOrpaHHUKH

Tema 13.3. [lapanaenenunen, Kyo

IIpakTnyeckoe 3ansaTue Ne 45-46

Leab: pemienue 3a7a4 Ha BRIYUCICHNE TApaMeTPOB, TUIONIAIM TOBEPXHOCTH U 00bEMa
napasuieNienumneia

1. Pemnrs 3amaumn:

1) Auaronans ky0a paBHa 2‘5. OnpenenuTh MOJHYIO TTOBEPXHOCTH KyOa.

2) Haittu nuaroHaib npsMOyTOJIbHOTO NapajijIesieue1a, €ClIu ero U3MEepeHus paBHbl: a) 3 1M, 4
oM, 2 iM; 6) 5™, 7 M, 8 M; B) 30 cm, 20 cm, 120 cm.
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3) Haiitu nuaroHanb NpsiMOyIroJbHOTO NMapajljlesIeUIEAa, ECIIM €0 U3MEPEHMSI PAaBHBIL: a) 2 1M, 6
oM, 4 mm; 6) 3 M, 9 M, 10 M; B) 40 cm, 70 cm, 110 cm.

4) OnpeenuTh 00bEM MPSIMOYTOIBHOTO TTapaJUICIICIUIIE 1A TI0 3-M er0 U3MEPEHHSM:
a)a=38,B=1,3,c=6
6)a=18,8=0,1,c =2

5) Pe6po cBuHIIOBOTO Ky0a paBHO 16 cM. BBramcimTh Maccy CBUHIIOBOTO Ky0a, eciu pes=11400
Kr/cm>.

6) OGBEM NPSIMOYTOIBHOTO MapaslIeNienuIea paset 24 cm®, mwiomans ocHosanus 12 cm?. Onna
CTOpOHA OCHOBAHMS B TPH pasa OoJiblie Apyroi. BerancauTe mionaas MOJTHON MOBEPXHOCTH
napajuleJenunesa.

7) B npsiMOyrojpHOM Napaijiesienuneie CTOPOHbI OCHOBAaHMS paBHBI 9 U 12 cm. [luaronainb
HapaJuresienuieaa oopasyer ¢ II0CKOCThI0 ocHOBaHus yroi 600, Haiiure mormaas 60K0BOi
MOBEPXHOCTH MapasuieienuIeia U ero 00beM.

Pa3nes 13. ®@urypsl B npocTpancTtBe. MHOrorpaHHUKH

Tema 13.4. [lupamuaa

IIpakTnueckoe 3ansaTHe Ne 47-48

Heab: pemienre 3a1a4 Ha BEIUMCIIEHUE TAPAMETPOB, IIOLIA/IM OBEPXHOCTU U 00bEMA MUPAMMU/IBI

1. Pemuth 3agauy:

1) Jlana npaBuiibHast TpeyroyibHas nupamuja. Ee 6okoBas moBepxHOCTh paBHa 144 cM2, anodema —
6 cM. HaiiTu cTopoHy OCHOBaHUS.

2) [lana ueThIpexyroybHas IipamMmia, OCHOBaHUE KOTOPOM — MPSIMOYTOJIBHUK CO CTOpOHaMu 15 u
20 M. boxoBsie peOpa paBHbI 25 M. HaiiTu BbICOTY TMpaMUabI.

3) bokoBasi moBepXHOCTh MPABHIBLHOM TpeyroidpHOM nmupamuabl 18 nM. Haiitu 006bem 3Toi
PaMUJIBL, €CITH BBICOTAa OOKOBOM TpaHu 4 M.

4) lnaroHajib OCHOBaHUs IPABUJIbHOM YeThIpeXyronbHOM nupaMusl 1,8 M, Beicota 4,5 M. Halitu
00BEM.

5) B mpaBuibHOM 4eTHIpEXYTOIBHOM NMUpaMuie CTOPOHA OCHOBaHUs paBHa 10 cMm, a 6okoBoe pedbpo
— 13 cm. Haiiaure BbicOTy nUpaMuabl.

6) OcHoBaHME NUpaMKIbl — IPSIMOYTOJIBHUK cO cTopoHamu 6 cM u 8 cMm. Bee OokoBbie pEOpa
paBHbI 13 cm. HaliguTe 00bEM TupamMubl.

7) B npaBuibHOI YeTHIPEXYTOJIbHOM MUpaMuie CTOpOHa OCHOBaHUs paBHa 4 cM. bokoBoe pedpo
paBHO 8 cM. Haiinure BBICOTY MUpaMU/IbI, IIOMIAIb OOKOBOI MOBEPXHOCTH.

Pasnen 14. ®urypsl B npoctpanctBe. Tesia Bpamenust

Tema 14.1. Huauuap

IIpakTn4yeckoe 3ansaTue Ne 49-50

Leab: pemieHue 3a7a4 Ha BRIYUCICHNUE TAPaMETPOB, TUIONIA/IM TOBEPXHOCTH M 00bEMa HUIMH]IpA
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1. OTBETUTHL HA BOMPOCKHI U PEIIUTh 3Q/Ia4H:

1. HazoBwute 351eMeHT, HE TPUHAIIICKAITUHN [IWIHHIPY:
a) amodema; ©0) BeicOoTa; B) oOpa3yromias, T) paguyc.

2. OceBbIM CEUECHHEM LUIUHIPA SIBISETCS:
a) TPEYroJbHUK; ©O) Kpyr; B) NPSIMOYTOJBHUK; T) Tpamenus.

3. TlomHast MOBEpXHOCTH IIJIMHIPA onpeenseTcs mo ¢gopmyne, rae R — paauyc ocHoBanus, L

— obpazyromas, H — BeicoTa:

2) 2R(R +H ) 5) L(L+H)
4. Pagnyc ocHOBaHUS UWJIMHAPA paBeH 2 M, BbicoTa 3 M. JlMaroHaiab 0CeBOro CEYEHUsI paBHa:
a)5m; 06)7M; B)8M; r)dwm
5. Paauyc ocHOBaHuS LWINHAPA PaBeH 2 M, BbIcoTa 3 M. J[MaroHaab 0CEBOIO CEYEHUs paBHa:
a)S5m; ©6)7M; B)8M; r)4wm.
Pewmnte 3amauy:

: ) 2pR* +2pRL2; r) 2pR* +pRH

1. Ilmonaas OOKOBOM MOBEPXHOCTH IMJIMH/IpPA paBHA S6T cM2, a TuaMeTp OCHOBAHMSI IIMJIMH]IPA
paBeH 8 cM. HaliguTe BBICOTY WIMH/IPA U €T0 MOJIHYIO IOBEPXHOCT.

2. OceBbIM CEUCHUEM LIMJIMHAPA SIBISETCS KBaApaT, TUAroHalb KOTOPOIro paBHa 8V2 cm. Haiinnre
MOJIHYIO ITOBEPXHOCTh LIWJIMHJIPA.

3. Paguyc nununapa paBeH A cM, BeicoTa /# cM. Haiitu muioniaas ocHOBaHuUs, O0KOBYIO
MOBEPXHOCTh, OJIHYIO MOBEPXHOCTh, €CIU: A =5, h =3

Pa3nes 14. ®uryps! B npocrpanctBe. Tea Bpamenus

Tema 14.2. Konyc

IIpakTHyeckoe 3anaTHE Ne 51

Hesnb: pemieHne 3a1a4 Ha BHIYUCIICHUE TApaMETPOB, IUIOLIAIU IOBEPXHOCTH U 00bEMa KOHYyCa

1. Peuute 3amaqy:

1) OOpa3sytoliast KOHyca a CM, COCTaBIISIET € INIOCKOCThIO OCHOBaHUs yrou b°. Onpenenuts 00beM
KOHyca, ecnu:_a = 3, b=45°

2) BeicoTa koHyca paBHa 9 cM, anuHa oOpasytouieil papaa 15cm. Haiinute nuamerp ocHOBaHUS
KOHYCa U €ro MOJIHYIO TOBEPXHOCTb.

3) Bricota koHyca paBHa 12 cm, a ainuHa oOpasytouieii pasHa 15 cm. Haiingure auameTp ocHoBaHUS
KOHYCa U €ro MOJIHYI0 IOBEPXHOCTb

4) Haiinute rioma s O0KOBOM MOBEPXHOCTH Tela, MOJyYEHHOTO IPU BPAIIEHUH NMPSMOYTOJIBHOTO
TPEYroJIbHUKA C KATETOM 3 CM M IIPOTHBOJIEKAIIUM yriioM 300 BOKpyT OOJIBIIErO KaTeTa.

2. OTBETHUTh HA BONPOCHI U PEIINTh 3a/Ia4H:
1) BeisiBute ¢popmyity, He OTHOCAIIYIOCS K BEIYUCICHHIO TOBEPXHOCTH WM 00beMa KOHyca, rie L —

obpasyromas, R — paanyc, H — BricoTa:
1

—pR°H
a) PRL; ) pRIL +R); B) PRH ;1) 3P
2) O6beM KoHyca onpenensercs mo popmyse:
(- 2, 4
—pR’H s “PR*H ~“pR?
a) 3 ; 6) PRI p) 3 ;03

3) Ecnu BeIcOTa KOHYCa paBHa 15, a paguyc ocHOBaHUs 8, TO 00pasyrolias KOHyca paBHa:
a)l4; 06)17; B)13; 1)6.

4) BokoBasi MOBEPXHOCTh YCEUEHHOTO KOHYCA SIBIISIETCS:
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a) YacThIO [IWIMHAPUYECKON TOBEPXHOCTH;

0) 4acThI0 KOHUYECKOH MMOBEPXHOCTH;

B) 4acThiO c(hepuyecKoi TOBEPXHOCTH:

I') YaCThIO MIOBEPXHOCTH 1Iapa.

5) AuameTp KoHYca paBeH 4 cM, BeicoTa 6 cM. Haiitn 00pa3yroniyro KoHyca U O0KOBYIO
MOBEPXHOCTb.

6) O6pasyromias KoHyca pasHa 30 cM, 00pa3yeT ¢ IIOCKOCThI0 ocHoBaHus yron 30°. Halitu BeicOoTy
KOHYyca.

Pa3nes 14. ®uryps! B npocrpanctse. Tena Bpamenus
Tema 14.3. lllap u chepa
IIpakTnyeckoe 3ansaTue Ne 52
Heab: pemienre 3aa4 Ha BEIUKMCICHUE TAPAMETPOB, IJIOLIAAN TOBEPXHOCTU U 00bEMa 1I1apa
Pemmts 3amaun
1. Ilnomaap noBepxHocTU cdepsl onpenensercs no gopmyne, rae R — paanyc chepsr:
a) 2PR*:  §) 4pR’. ) 4p’R*. ) 4pR?
2. I'panunna mapa 3to:
a) Kpyr; 0) OKpyXXHOCTb; B) cpepa; TI) IIHIIC.

3. duametp mapa paBeH 2 cM. Ero 00beM 1 TOBEpXHOCTh PaBHBI:
4 4

a) 3 P cMm® u 4p cm?; 6) 3 ? cm? u 4p cm®; B) 4p>emu p M; 1) 2p oM’ u p em?,
4. Ciepa sBIAETCS MOBEPXHOCTHIO:

a) KOHyca; ©0) yCEUeHHOro KOHyca; B) IWJIMHIpA; T) MIapa.

5. TloBepxHOCTH mapa pasHa S0P cm?. OnpeaenuTs AMAMETp IIapa.

6. TToBepxnocTs mapa pasua 24P cm?. Haiitu ero panuyc.

Pa3znen 14. ®urypsl B npocrpanctse. Tesia Bpamenus

Tema 14.4. KomOuHanuu MHOrOrpaHHUKOB H TeJI BPALLICHUSA

IIpakTnyeckoe 3ansaTue Ne 53

Henab: penieHne 3a1a4 Ha BEIYMCICHHUE TUIONIAIA TOBEPXHOCTH U 00hEMA KOMOMHAIIHIA
MHOTOTPAHHUKOB U TEJ BPAILICHUS

Pemte 3agaun:

1. Ilap Bnmcan B umimHap. [Imonmaas moaHOM NOBEpXHOCTH UUIMHpa paBHa 18. Haiinure
IJIOIIAb TOBEPXHOCTH I11apa.

2. HpHMOerJIBHBIfI napajjieJICurIic OrrMcal OKOJIO HMUIMHApA, paanyC OCHOBAHHWA U BBICOTA
KoToporo paBHbl 1. Halimute o0beM napamienenumnesa.

|
|
|
|
|
%
&

3. llmnuHap u KOHYC UMEIOT OOIIMe OCHOBaHKE U BHICOTY. O0BEM KoHyca paBeH 25. Haiinure
00BEM IUITUHApA.
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4. B xy0 c pe6bpom 3 Briucan map. Haitnure 06beM 3TOTO0 111apa, JeIeHHbIN Ha 7T

5. Konyc Brincan B map. Pagnyc ocHOBaHMS KOHYyca paBeH paauycy mapa. O0beM KoHyca paBeH 0.
Haiinure 06bem mapa.

S

Pa3znen 15. KoopauHathl 1 BEKTOPbI

Tema 15.1. /lekapTOBbI KOOPANHATHI B IPOCTPAHCTBE
IIpakTnueckoe 3anaTue Ne 54

Henab: pemenne npocTeimnx 3a1a4y B KoopAuHatax. HaxoxaeHue paccTossHUS MEXKIY JBYyMs
TOYKAMHM, KOOPJMHATHI CEPEANHBI OTPE3Ka

BeinosinuTe 3a1anus:

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

a) Haiingute xoopauHaThl cepeuHbl oTpe3ka AB

0) Touka B sBnsieTcs cepenunoit orpeska AC.

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

a) Haitnure koopauHaThl cepeinHbI 0Tpe3ka AB

0) Haiingure nmuny otpeska AB.

L{[afgoqxﬂ A(2;-1;0), B(-3;2;1), C(1;1;4). Haitnute KoopAuHATHI TOUKH D, ecnu BEKTOPHI
AB 1 CD paBHbl.
1. Jans Touku A(5;-2;1) u B(-3:4;7).
a) Haiinute koopauHaThl cepeinHbl oTpe3ka AB.
0) Haitnure koopaunaatel Touku C, ecnu Touka A — cepeauHa otpeska CB.
4. loxaxure, 4to 4eThipéxyroibHuk ABCD — nmapannenorpamm, ecnu A(1;2;-3), B(0;1;1), C(3;-2;-
1), D(4;-1;-5).
5. Haiinure xoopauHaThl 4eTBEPTOM BepinHbl napaienorpamma ABCD, eciiu A(2;4;-4),
B(1;1;-3), C(-2;0;5).
6. Jans Touku A (2,0,0), B (8,-2,4), C (0,4,2), D (0,4,0) Onpenenuts, KakKiue TOYKH JIEKAT
- B IJTIOCKOCTH YZ
-Haocu X

Pa3nes 15. KoopauHaThl M BeKTOPBI
Tema 15.2. BekTOpBI B IPOCTPAHCTBE

IIpakTnyeckoe 3anaTue Ne 55
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Hean: popMupoBaHHE HABBIKOB BBIYMCICHUSI KOOPAMHAT BEKTOpA, MOAYJIb BEeKTOpa. BrimonHeHnue
JIEUCTBUIN HAJl BEKTOPAMH.
Pemnre 3a1auu:
- [laHbI BEKTOpBI a(4;,-30)u b( 3;1;2) . Haiinute KoOopJuHATHI BEKTOpa
¢ =2a-3b.
2. Haiiure 3HQ4CHHS M M N, IPX KOTOPBIX BEKTOPBI aunb KoJIHHeapHsl, ecim @ (1; —
2;m), b (n;6; 3)
3. Bextoper a U AB paBubL. Haiigure koopauHatel Toukn A, ecin @ (— 1;2;4), B(2,0;5).

4. Jlans: Bextopei @ (2; — 6;3) M b(~1;2; - 2). Haiinure: a) [a] + ‘b| 6) |a+b‘
414 =

5. Haitnure CKaJIIpHOC MMPOU3BCACHUC BEKTOPOB a 7] b cClin |a|

V3, yron Me>|<,u,y BEKTOpamm paBeH 30",

6. lanbl Bextops @ (4;1; —2) u b (3;m; — 2) . Onpenenure 3HaYEHHUE M, IPH KOTOPOM BEKTOPHI
HEPIEHIUKYIPHBIL.
7. HaiiiuTe craisipHOE MPOM3BECHNE BEKTOPOB A U b, ecin |a| =6,

E| -
\2, yron Mmexzay BekTopamu paBeH 45 .

Pa3znen 16. UTorosoe moBropenue

Tema 16.1. UTOroBoe noBTOpeHue Kypca MaTeMaTuKH

IIpakTnyeckoe 3ansaTue Ne 56

Heab: 06001eHre N3y4eHHOT0 MaTepralia 3a | ceMecTp B LEJSX MOATOTOBKH K SK3aMEHY
1. Beramcnure

a) /81 - 169
6)\/00625 -(16)
) 7— 243

r) \/ 256
) 3V16 - 43(-27)
e) \36% - 26

BrinecTn MHOXKHTENH 32 3HaK KOpHS (a>0, b>0)

a) 3 1086 6) \ 50¢°
3. CpaBHHUTH J10 w11

4 4
4. BpIUUCIUTH \/17 —-/33- \/17 ++/33
5. Bnecute MHOXHUTENH IO/ 3HAK KOPHSA
3
2ab\ 18b3d°

6. YOpocTuTh BBIpaKEHHE

3 3

3 3635 -~ 9pbat
7. BpIUUCINTH 3HAUEHUE BBIPAKEHUS

a) 410g421

6) 63log6 5
B) 82_10g8 5

8. BbIUKCINUTH 3HAYCHHUE BBIPAKEHUS
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9.

10.

a) logg45 +10g91.8
6) log,13 — log,12
B) loge4 + % log 81

Pemmnts ypaBHeHHE

anx—2=5

6R/4x—5 =3
B)VI—x=3x+1

Pemuts ypaBHeHUE

a) 3% =81
6)3-27*=9

11.

12.

13.

14.
15.

16.
17.

PemuTe HepaBEeHCTBO

a) 5275 >

3x—4
() <z
Pewnte paBHeHHE
a) logyx =—-2
0)log,(5-x) =3
B) logz(x + 1) +logz(x +3) =1
Pemnts HEpaBeHCTBO
a) logz (7 —x) >1
0) log, (5x-9) < log,(3x +1)

BoeruncnuTh 3HaUeHHE BBIPAKEHUS SSin(%) + 2cos(—§) - 5ctg(

Beraucauts sin 2a, cos(a —f5), ecnu
inB=_12. 3n :
sinff = 3° o <a<2m;

_4. s
cosa =¢; 0 <a <5
PewnTtb ypaBHeHue 2sinx —1 =0

PelunTb ypaBHeHue 2cos’x — 7sinx —5 =0

Pa3pnen 16. Utorosoe nosropenue

Tema 16.1. UToropoe noBropeHue Kypca MaTeMaTUKH
IIpakTnueckoe 3ansitue Ne 57
Heab: 060061IeHNE N3YUYEHHOTO MaTepHralia 3a 2 CeMeCTp B LIEJSIX MOATOTOBKH K SK3aMEHY

1.

2.

f(x)= -x*-3x?4+2x-1. Beruucaute f(-2)

-5) 4183

Haiitu yrinoBoit koadduument kacatenbHol K rpaduky GyHKIUN y=8sinX - 6, IpoBeAEHHON

P

B TOUKe rpaduka ¢ abCimccou Xo= - 3

f(x)= 6x2-4x+2,  A(-3; 4).
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4. Boraucnure unterpan (pxdx .
-1

5. Jansbl aBe Touku A (-4; -5; 5) u B(-2; 1; -4). Haiinure koopaunatsl Touku C, KoTopas
ABIIIETCS cepeuHON oTpe3ka AB.

6. Jlan Bekrtop a (-2; 3;-1). Haiinure qyuny BekTopa -3a

7. Haiigute pacctosgnue mexay toukamu A(-3; 5; -3) u B(4; -1; -5)

8. Haiigute Haubonbinee 3HaueHne GyHKIUU f(X) =5x>+5x% +2

Ha oTpeske [-2; 1].

9. Haiiaure nHTEpBaIIBI BO3pACTaHUS U YOBIBAaHUS (DYHKITHH

y=2x> -x*-1

10. B mpaBusibHOM yeThipéxyroiapHoi nupamuae SABCD Touka O — 11IeHTp OCHOBaHUs, S —
BepinHa; BD =32 cm; SB=20 cm. Haiinure nnuny otpeska SO.

11. [Tnomans 60kOBOI MOBEpXHOCTH LMIMHApa paBHa 8071, a TuameTp ocHOBaHUs paBeH 10.
Haigure BbIcOTY nunuHapa.

12. Boruucnure miomaas GUrypsl, OrpaHH4eHHON JIMHUSAMHU, IPEBAPUTENBHO CIETIaB PUCYHOK
y=3-2x - x2, y=0.

13. (3 6amna) CocraBbTe ypaBHEHHE KacaTenbHOU K Tpaduky ¢pyHkuuu f(X) B Touke ¢ abcruccoit
X, ecmu  f(X)=2sin2x, X¢=n

14. Jlnaronanb npsiMOYTroJIbHOTO MapaijiesieluIea COCTaBIIAET C INIOCKOCTbIO OCHOBAHUSI YIOJ
459, a nuaronans 60koBoii rpanu — yron 60°. BeicoTa IpAMOYToJIbHOTO Iapasuiesenurnea
paBHa 6 cMm. Haitnute 00bEM napasienenumnenia.

15. IlpaBuibHas 4eThIpeXyrojibHas IpU3Ma OnucaHa OKOJIO LMIMHIPA, paJnyC OCHOBaHMS
KoTOoporo paseH 1. [Tnomans 00koBOIl MOBepXHOCTH MpU3MbI paBHa 32. HaiiTu BbICOTY
UIMH/IpA.

IpakTHyeckne 3aHATHS NPOGeCCHOHATBHO-OPUEHTHPOBAHHOIO COJEPKAHUSA

[IpakTHKO-OpUEHTUPOBAHHBIC 3aJaHUSI — ATO MPUKIAJHBIE 3aJaHHs, B KOTOPHIX pelIeHUE
BO3MOXKHO 3a CYeT MpUMEHEHUs MaremaTuku. OCHOBHOW 3aJadyeil TMPUMEHEHHUsI MPaKTUKO-
OPUEHTUPOBAHHBIX 33JIaHUM SABJIsICTCS (POPMUPOBAHKNE YMEHUH IEHCTBOBATh B COITMATbHO-3HAUMMOM
cuTyauuu. B mpoiecce penieHrs npakTUKO-OPUEHTHPOBAHHBIX 33aJJaHUM Y CTY/I€HTOB Peau3yoTCs
Takhe HaBbIKM, Kak pabota ¢ wuHpoOpmammell, KpuUTHUECKas OIEHKa, IOUCK COOCTBEHHBIX
HECTaHJAPTHBIX PEIICHUN U YMEHUE OTCTAaUBATh CBOIO TOUKY 3PEHUSI B TBOPUECKOM AESITEIIbHOCTH.
3amaua 1:
CBapmiyiky HEOOXOAMMO HM3TOTOBHTH OyHKEp, MMEHOIIHUNA (OpMYy MPaBUIBHOUW UYETHIPEXYTOIBHON
npu3Mbl (0€3 BEpXHEr0 OCHOBAaHMSI), AJIMHA CTOPOHBI OCHOBAHUS KOTOpPOro paBHa 1,2 M, BbICcOTa —
2,4 M. CKOJIBKO cTaau He0OX0AMMO TSI BBITIOJTHEHUS PabOThI?
3agaua 2:
Capuiyky He00X0IMMO M3TOTOBUTH 0Oak, UMeroIInii (opMy Hapasiesenunena ¢ OCHOBaHHEM
1,4x2,2 M, 4T0OBI OH BMemIan 2 T Bojibl. KakoBa JT0JKHBI OBITH BhICOTA 0aKa? (IMUIOTHOCTH BOJIBI
1000kr/™m3).
3amaua 3:
CBapuiyiky He0OXOIMMO M3TOTOBHUTH IUCTEPHY IMMIMHAPUYECKON (POPMBI, BBICOTA KOTOPOH — 3 M,
paauyc ocHoBaHMs — 1,5 M. BBIYHCIUTB CKOJIBKO 3JIEKTPOJOB HEOOXOAMMO JJIsl CBapKH, €ciii Ha |
M pacxoayetcs 4 351eKTpoJia, a Macca 0JIHOTo uekTpoaa 60 r. BIUUCIUTE CTOMMOCTD 3J1€KTPOAOB,
eciu 1 kr ux crout 30 pyOneil.
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3amaua 4:

Haiitu nnuHy mpoBONIOKH, KOTOpas MmoTpedyeTcs Ha HM3rOTOBJIEHHE (IIyTeM CBapKH) KapKacHOU
MOJIeJIA MPSIMOYTOJIBHOTO MapajuieNenumesna, eciau ero uamepenus pasusl 30, 40 u 50 mm. Ha miBsb1
¥ Ha 0TXO0/1bl He0OXx0auMo 100aBUTH 3 % Marepuarna.

3agaua 5:

CKOJIBKO KBaJIpaTHBIX METPOB JIMCTOBOM JKECTHU TONACT HA M3TOTOBJICHHE TPYOBI JUIMHOW 4 M U
nuametpom 20 cM, eclii Ha BBl HEOOX0IMMO 100aBUTH 2,5% Tutonaan ee 00KOBOI MOBEPXHOCTH?
3agaua 6:

Paccumnrats pacxon O6eToHa nms yCTpoiicTBa (hyHAaMeHTa MO KOJOHHY CTaKaHHOTO THIA BHICOTOM
0,9 Merpa, CTOPOHOM HM)KHErO0 OCHOBaHMS | MeTp, cTopoHOW BepxHero ocHoBanus 0,8 metpa.
Kononna npezacrasisier co00i MPaBHIBHYIO YETHIPEXYTOJIbHYIO0 IPU3MY co cTopoHoi 0,5 metpa u
ycTaHaBiuBaeTcs B pyHnameHT Ha riryouny 0,5 merpa.

3agauya 7:

Ot cTonba K 1OMy HATSHYT IPOBOJI JUTMHOW 17 M, KOTOPBIN 3aKpeTUIEH Ha CTEHEe JJoMa Ha BBICOTE 4
M OT 3eMJiH (cM. puc.). Halinute BbicoTy cTo0a, eciiu pacCTOsIHEE OT IoMa JI0 cTojiba paBHO 15 M.
Otger naiiTe B MeTpax.

3agaua 8:

[Tepuna ieCTHUIIBI JAYHOTO JIOMa JIJIs HAAEKHOCTH YKPEIIIEHBI OCEPEANHE BEPTHUKATBLHBIM
cton6oM. Haiinute BeicOTY | 3TOTO CTONOA, €cnu HauMeHbIas Beicota hl mepun oTHOCUTENHHO
3emiu paBHa 1,5 M, a HauGombimas h2 pasHa 2,5 M. OTBeT gaiiTe B MeTpax.

3agaua 9:
JleTckasi Topka yKpeIuieHa BepTHKAIBHBIM CTOJIOOM, PacIOiIOKEHHBIM MTOCEPEANHE CITyCKa.
Haiinure BoicOTy | 3TOTO CTONOA, €cnu BhicoTa h ropku paBHa 2 meTpam. OTBET aiiTe B METpax.

h

3anaua 10:
DIIEKTPUKY pocTOM 1,8 MeTpa HYKHO MOMEHSITh JJAMIIOUKY, 3aKpEIUIEHHYIO Ha CTEHE J0oMa
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Ha BbIcOTE 4,2 M. J1J1s1 3TOr0 y HEro ecTh JIeCTHHUIA JIUHOM 3 MeTpa. Ha kakoM HanbombIiieM
PacCTOSIHUU OT CTEHBI JIOJDKEH OBITh YCTAHOBJICH HM)KHUIM KOHEIT JIECTHUIIBI, YTOOBI C TIOCIICAHEN
CTYIIEHBKH 3JIEKTPUK JOTSHYJICS 10 JaMnouku? OTBET 3alUIINTE B METPaAX.

3agaua 11:

Ckomnpko notpelyeTcst KapelbHbIX TUTOK KBaJApaTHOU (POPMBI CO CTOPOHOH 15 cM, 4TOOBI
00JMIIeBaTh MMM CTEHY, UMEIOIIYI0 (POpMY MPSIMOYTOJIBHUKA CO CTOpOHAMU 3 M H 2,7 M?

3agaua 12:

[Ton koMHaTBI, UMEIOIIHIA (POPMY IPSIMOYTOJILHUKA CO CTOPOHAMH 5,5 M U 6 M, HY>KHO MTOKPBITh 1T
apKeToOM NpAMOYToIbHOM (opmbl. JlmiuHa Kax10# qomieuku napkera pasHa 30 cm, a mupuHa -5
cM. CKOJIBKO MOTpeOyeTcsl TAKUX JIOLIEUeK Il HOKPBITHUS 1moJia?

3agaua 13:

KBaprtupa cocTouT u3 AByX KOMHAT, KyXHH, KOpUI0pa U canysna (cM. uepTéx). Kyxus umeer
pa3mepsl 3,5 M Ha 3,5 M, BTopast KomHaTa — 3,5 M Ha 4 M, caHy3es umeeT pa3mepbil,S m Ha 1,5 M,
mHa kopuopa 11 m. Hadinure mimomans nmepBoit KOMHATHI (B KBaJIpaTHBIX METpax).

3.5 4
e — I
2 - 1 —an 2—an
3,5|| KyxHA
: KOMHATA KOMHATA
L5 | ¢y KOpHaop
1.5 11
3agaua 14:

[Ipu cTpouTenbcTBE ToMa YKIaTUMKU OETOHA, IEPEBBINOIHSASA THEBHYI0 HOpMY Ha 180 M3, He TOJIbKO
BbINOJIHUIN 10-1HEBHOE 3a/laHUE 3a OJIUH JIEHb JI0 CPOKA, HO U YJIOXKWIH JONOIHUTENbHO 320 M3
o6eTona. CKOJIBKO KyOOMETpPOB O€TOHA JOJKHO OBITh yJI0keHO 3a 10 mHei mo miany?
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1. losgscHuTeIbHAA 3aNINCKA

JlaHHBIE METOAMYECKHUE YKa3aHUs MpEeIHA3HAYAIOTCS M OKa3aHHs MOMOIIU CTyJICHTaM B
BBITIOJTHEHHH CaAMOCTOSITEIBHBIX PabOT Mo yueOHO! aucuuiinHe «MaTemaTukay.

CamocTrosTenpHas padoTa CTYJIEHTOB CITIOCOOCTBYET Pa3BUTHIO CAMOCTOSITSIILHOCTH,
OTBETCTBEHHOCTH M OPTaHM30BAaHHOCTH, TBOPYECKOTO MOIX0/Ia K PEIICHUIO TPo0JieM Y4eOHOTO 1
npoeccrnoHaTbHOTO YPOBHSL.

CamocTodaTtenbHas paboTa sBseTCs 0053aTeIbHON I KaKI0TO CTY/AI€HTa U ONpeeseTCs
y4eOHBIM T1aHOM. J[J1s1 OpraHu3aluy caMoCTOATEIbHOU pabOThl HEOOXOUMBI CIIEAYIONINE YCIOBHUS:
TOTOBHOCTh CTYJEHTOB K CaMOCTOSITEILHOMY TpyAy; HalU4Me€ U JIOCTYIMHOCTh HEOOXOAMMOTO
y4e0HO-METOIMYECKOTO U CIIPABOYHOTO MaTepHaa; KOHCYIbTallHOHHAS TIOMOIIIb.

[{enpro caMOCTOSATENEHOM pabOThI 00YUAIOIINXCS SBISETCS OBIAJCHHE (PYHIAMEHTATLHBIMH
3HAHUSMH, MPOPECCHOHAIBHBIMU YMEHHUSIMH W HAaBBIKAMH JCSTEILHOCTU MO MPOMUIIO, OMBITOM
TBOPYECKOM, UCCIEA0BATEIBCKON AEATETbHOCTH.

[To pmucrmmumae «MareMaTtuka» TPEIYyCMOTPEHBI  CIEAYIONME BHUABI U (OPMBI
CaMOCTOSITEIbHON PabOTHI:

* paboTa Mo KOHCIEKTaM JICKIIHIA;

*  UHOUBUAYaJbHBIC 3a7aHUs (IOATOTOBKA COOOIICHUMN, IPEe3eHTALIUN);

e paboTa HaJ BHIMOJIHEHUEM HATIISIHBIX OcOOUi (Moaenei, Tabmaui u ap.);

*  BBINIOJIHEHUE TBOPUYECKHUX 33aJJaHUH (COCTAaBIIEHHNE KPOCCBOPIOB, rpaduuecKux padoT u Ap.).

2. O0beM u cofepkaHHe CAMOCTOATEJIbLHOH PadoThI

HaumenoBanue
HaumeHoBaHue pa3jie/ioB . O0BpeM
Ne CaMOCTOATEJIbHOI PadoThI
AUCHMILINHBI 4acoB
Brinonnenue TBOpueCKOro 3agaHus
Pa3znea 1. IloBTopenue kypca
1 o (cocTaBiieHHE  KpOCCBOpaa) IO 4
MaTEeMaTUKU OCHOBHOM IITKOJIBI
TeMaM pazjena
BrinonHenne TBOPYECKOTO 3aaHUs
Pa3nen 2. Kopuu u cTeneHu.
2 (cocraBnenue TabaULBI HOPMYI) MO 6
WppaumonanbHble ypaBHEHUS
TEMaM pasjena
Pa3gen 3. [lokaszarenbHas pyHKUMsA. | BeimosHeHHe TBOPYECKOTO 3aMaHHS
3 [TokazarenbHbIe YpaBHEHUS U (BBITIOSTHEHWE rpadudeckon 6
HEpaBEHCTBA paboThI) IO TEMaM pasiena
Pasnea 4. Jlorapudmer. IToaroroska coOOOILIEHUHA MO TEMaM
4 Jlorapudmrueckas GyHKIHSA. pazznena 4
Jlorapudmuueckue ypaBHEeHUs U
HEpaBEHCTBA
CocraBneHne KOHCIIEKTa 0 TeMaM
Paznen S5 YpaBuenus u
. | pasgena
5 HepaBeHcTBa. CHCTEMBI ypaBHEHUM 4
Y HEPaBEHCTB
Pa3zpnen 6 OcHoBbl Tpuronomerpuu. | [logroroBka npeszeHTanuii no Temam
6 TpuronomeTpudeckre QyHKITUH. pasnena 6
TpuronomeTpuueckue ypaBHEHHUs U
HEpaBEHCTBA
[ToarotoBka cooOmieHuit Ha TeMme
7 Pa3pen 7. KoMmiuiekcHiIe yncia A m 2
pazzena
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Pa3nen 8. [IpousBoanas GpyHkuuu u

Brmmonnenue TBOPYCCKOI'O 3aaHUA

8 (coctaBiieHHEe  KpOCCBOpaa) IO 4
ee MpUMEeHEHHUE
TEeMaM paszena
9 Pasnen 9. IlepBooOpa3nas u IToaroroska cooOIeHUI 10 TEMaM 4
HHTErpai pasaeia
IToaroroBka COOOIIEHNI IO TEMaM
10 Pa3nea 10. MuoxecTtsa. & m 4
pasaeina
Paznen 11. DneMeHTHI IToaroroBka COOOIIEHNI IO TEMaM
1 KOMOMHATOPUKH, TEOPUU pasnena 4
BEPOATHOCTEN U MaTeMaTU4YECKOMU
CTaTUCTUKHU
BrImmosiHEHHE TBOPUYECKOTO 3aJaHUs
Paznen 12. ['eomerpus. [Ipsambie u p A
12 (HamMcaHuEe CKa3Kh) [0 Temam 4
MJIOCKOCTH B IPOCTPAHCTBE
paszaena
BrinosHeHne TBOpUECKOro 3aIaHus
Pa3nea 13. @urypsl B p AaHH
13 (u3roToBiieHHE MoJiesen 4
MpocTpaHcTBe. MHOTOTrpaHHUKH
MHOTOTPAaHHHUKOB
BrimosiHeHHE TBOPUYECKOTO 3aaHUs
Paspnen 14. @urypsl B p N a
14 (M3rotoBieHHE MoJIenen Tel 4
npocTtpaHcTie. Tena BpameHus
BpaIlCcHHS
IToaroroBka mpe3eHTaIAN IO TEMaM
15 | Pazgen 15. KoopanHaThl 1 BEKTOPbI ! P I 4
pas3aena
HToro 64
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3. TemaTrnka coo01IeHHI, KOHCIIEKTOB, NPe3eHTANH, TBOPYECKUX 3aJaHHI

Pa3pnen 1. [loBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJI

e A o S

9.

PazButue nondarus uucna. JleiCTBUTENBHBIE YUCA
Knaccudukanus ymncen.

Uucna u ux ucropus

MarteMaTHuuecKue TCPMUHEIL. I/ICTOpI/IH MPOUCXOKIACHUA
IIpoueHTsl, X 3HaYEHUE U IPUMECHEHHE
TexcToBble 3a7ja4n U X PELIEHUE

MareMartuka: UCTOpUs BOSHUKHOBEHUS U Pa3BUTHUS
MaremMartuka 1 €€ posib B apXUTEKType

Bubl ypaBHEHMI 1 CLIOCOOBI MX PELLIEHUS

10. Haxox/1eHue KopHel KBapaTHOTO YpaBHEHUS
Pa3nen 2. Kopuu u crenenu. UppauuoHanbHble ypaBHeHUs

1.
2.
3.
4.

Omnpenenenue creneHHor GyHkuu. CBONCTBA CTEMEHHON (yHKIINH
Oco0eHHOCTH peIIeHHs UPPAMOHATBHBIX YPaBHEHUH YETHOU CTEIIeHN?
Cocranenue TabnuIpl Gopmy

HppanmonanbHble ypaBHEHUS U CIIOCOOBI UX PEIICHUS

Pa3nea 3. IlokasarenbHas pynknus. [lokaszareabHble ypaBHEHUSI H HEPaBEHCTBA

1.

2.
3.
4

[Noxa3zaTtenpHast QyHKIMS U ee CBOICTBA

[Toxa3zaTenbHbIC YpaBHEHUS U HEPABEHCTBA: CYIIHOCTh M CIOCOOBI PEIICHHS
OcoOeHHOCTH pelleHus TOKa3aTeNIbHbIX YPAaBHEHUN 1 HEPABEHCTB

I'paduku pynkumii u ux npumenenue. [locrpoenune rpadukoB pa3IuyHbIX QYHKIHH ¢
MOMOIIBIO TIPe0Opa3oBaHU

Pasznea 4. Jlorapudmel. Jlorapudpmudeckas GpyHkuus.
Jlorapu¢pmmnyeckne ypaBHEeHUsI 1 HEPABEHCTBA

1.

2.
3.
4

AN

XN R WD =

[Tonsarue norapudma u sorapupmMuyeckont GyHKINU.

CoiicTBa norapudmuyeckoit GyHKINH.

JlorapugMmsl: CyIIHOCTb M UX CBOICTBa

[Mpumenenne norapudma. Jlorapudmudeckas cnupanb B npuposae. Ee marematnueckue
CBOMCTBA

[Tpumeps! norapudmMuyueckoit ciupaiy B MPUPOJIE U B OKPYKAIOIIEM MUPE.
Oco0eHHOCTH pelIeHus JIorapu(h)MUIecKuX YpaBHEHUI U HEPAaBEHCTB

Jlorapugmsl B IpUpOJIE U TEXHUKE

Pazgen S YpaBHeHnusi u HepaBeHcTBa. CHCTEeMbl YPABHEHUI U HEPABEHCTB

CriocoObl pelIeHus CUCTEM JIMTHEHHBIX YPAaBHCHHIA.

Matpulibl 1 OIPEaEITUTEH.

[TonsTust: matpuna 2x2 u 3x3, onpeaenurens MaTpunbl. Meron [Naycca

VYpaBHEHHUs U HEPABEHCTBA C MMAPAMETPOM

VYpaBHEHMSI U HEPABEHCTBA C MOYJIEM

JlorapugMmsl B IPUPOJIE U TEXHUKE

VYpaBuenus ¢ napamerpom. OCOOEHHOCTH pelIeHUs

VYpasHenust ¢ moayneM. [Ipunnumne! pemenus

Crioco0bl penienusi cucteMm ypaBHeHuit. Meron Kpamepa
Paznen 6. OcHoBbl TpUroHOMeTpUHU. TpuroHomerpuyeckne QyHKIUN.
TpuroHomerpuyeckne ypaBHeHUs] U HEPABEHCTBA



AR e

TpuronomeTpust 1 MUp BOKPYT Hac
TpUroHoMeTpUIECKUil Kpyr, MOJIEIb

OcHoBHBIE (HOPMYITBI TPUTOHOMETPHH

Crioco0bl pelieHus: TPUrOHOMETPUYECKUX YPABHEHUH.

kv =

ANTOpPUTM PELICHHs] OJHOPOAHBIX TPUTOHOMETPUUYECKUX YPABHEHUI
IIEPBOrO U BTOPOTO MOPsAKA

N

[TonsiTHE TPUTOHOMETPUYECKUX (PYHKITUN, CBOHCTBA

~

I'paduxu TpuroHomMeTpuueckux GyHKIUN

Pa3zgen 7. KoMmjiekcHbBIE YHCJIa
[IpuMeHeHne KOMIIEKCHBIX yucel. [IpuMepsl HCTIOIb30BaHMS KOMIUIEKCHBIX YHCEN
[TonsiTue koMIiekcHoro uncna. CBoicTBa
[ToHsiTHE MHMMOW €UHULIBIL.
JlelicTBUs HaJ KOMIUIEKCHBIMU YHCIIAMH.
dopMa 3anUCH KOMIIJIEKCHBIX YHCEIL.
[TonsaTHe MOy M apryMeHTa KOMILIEKCHOTro uncaa. @opmyiia uist HaX0XKASHUS MOy
KOMIIJIEKCHOT'O YHUCJIa.
Pasznea 8. [lpouszBoaHast pyHKIUM U ee IpUMEHeHHUe
[IpaBua BeryuciaeHUs NPOU3BOJHON. DOPMYIIBI.
[IpousBogHas CIIOKHON (PYHKITHH
HccnenoBanue GpyHKIMK HA BO3pacTaHue U yObIBaHUE (DYHKIIUU
Haxoxaenue skcTpeMyMoB (QyHKITUH
ANTOpPUTM UCCIIEAOBAHUS U TIOCTPOCHHUS TpaduKa PyHKIUN ¢ TOMOIIBIO IPOU3BOTHOM.
[IpousBoaHas u e€ npuKIagHOE 3HAYCHHE
Bropas npousBonnas ¢pyHKuu. BeinmykiaocTs (BOrHYTOCTh) pyHKUINN
[TpuMmeHeHre TPOU3BOJHON B Pa3IMUHBIX 001ACTAX HAYKH

XA AW =

HaxosxneHue npou3BoJHOM BBICIIErO HOPsI/IKA, COOTBETCTBUE 3HAKa BTOPOH
MPOU3BOTHON BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIHH

Pa3neun 9. IlepBooOpa3Hasi 1 HHTErpas

IlepBooOpasHasi, MHTErpa U ero NpUuMEeHEeHUe

Bce nnrepecnoe npo «Muterpam»

HcTopus MHTETpaIbHOTO UCYHCIICHHUS.

I'eomeTprueckmii CMBICT UHTETpasa

®opmyna Herotona-JleitOHuma.

VRS

. IIpaBuia BeIUKCIECHUS HHTETPAJIOB

Pa3zpen 10. MHo:kecTBA.

1. TlonsTue MHOXecTBa. Buabl MHOXKECTB.

2. JleWicTBHS HaJ MHOXKECTBAMU

3. CrnocoObl 3aJ1JaHUsI MHOXECTB

4. T'paduueckoe nzodpaxkeHne MHOKeCTB. Jlmarpammel Ditnepa-Benna
Pa3nen 11. D1eMeHTbl KOMOMHATOPHKH, TEOPUH BEPOSITHOCTEH H MAaTeMATHYECKOM
CTATHCTHKH.

1. ITonsatre coOvrTHsA. Buasl coOBITHIA.

2. B Mupe BeposiTHOCTEN

3. B mmpe koOMOMHATOPHUKH

4. DnemeHTH KOMOUHATOPUKU. DOPMYITBI
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bunom Herorona
Tpeyronpnuk [Tackans
@opMyIIbl HAXOKICHUS BEPOSATHOCTEN
MeTo1bl MaTeMaTUYECKON CTaTUCTUKHU
B mupe ciydaiiHbIX BEIWYHH.
. Bugpl ciiyyalinblx BenmnuuH. [uckpeTHas ciiyyaliHasi BETMYMHA.
. 3aKOH pacnpenesieHus: JUCKPETHOM cilydyaiiHOW BeTM4YMHBI. Ee uncioBbie
XapaKTEPUCTUKH.

el

— O

12. [IpuMeHeHre TeOpUH BEPOSTHOCTEH U MAaTEMAaTUUYECKON CTATUCTUKH B APYTUX 00JACTAX
HayKu

13. JInarpaMMmBl, THCTOTpaMMBI

Paszpnen 12. I'eomerpust. IIpsiMbie ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE CBOMCTBA (PUTYPHI B IPOCTPAHCTBE.

CrniocoOblI 3a1aHKs IIIOCKOCTH.

B3aumHoe pacnonoxeHue JByX NpsMbIX B IPOCTPAHCTBE
B3aumHoe pacnonoxeHue IByX IIIOCKOCTER B IPOCTPAHCTBE
I'eomeTpuueckue Tena B IpOCTPAHCTBE U BOKPYT HAC
30J10TO€ CEYEeHNE B MATEMATUKE U €T0 MPUKIIAJHOE 3HAUCHHE
[IpukirroueHus NpsAMON U IJIOCKOCTH B IIPOCTPAHCTBE

N kW=

['eomeTpus: U3 TTyOMHBI BEKOB /10 HAIMX THEH

Pasnen 13. ®urypsl B npocTpancTBe. MHOTOrpaHHHKH

IIpaBHUIIBHBIE MHOTOTPaHHUKH.

CeueHrie MHOTOIpaHHUKOB

ITupamMuIbl: F€OMETPUUECKOE TEJIO U ADXUTEKTYPHOE BEJIUKOJICIINE
CuMMeTpHs - OCHOBOIOJIAT A0 IPUHIUI YCTPONCTBA MUPA

Buibl MHOrOrpaHHUKOB, UX CBOMCTBA

CaolicTBa npu3Mbl. Buas! npusm.

@opMyIIbl Ul HAXO0XKACHUS TUIOLIAAEH IOBEPXHOCTH MHOTOTPAaHHUKOB
dopmyIibl U1 HaXOKICHUS 00BEMOB PUTYp

XNk DD =

CeueHne MHOTOIpaHHUKOB. Bujibl ceuenuit

Pasnen 14. ®urypsl B npocrpanctse. Tena Bpamenus

Tena BpaileHusi, OCHOBHBIE CBOIICTBA

OTHoIIEeHHUE IIONIAeH MOBEPXHOCTEN MOAOOHBIX (GUTYp B IPOCTPAHCTBE
DopMyJIbl I HAX0XKACHUS 00bEMOB

Tena Bpamenus. 3agadya Apxumena

Huwmuaap. Konyc.

AE S e

Pasnea 15. KoopauHaThl M BEeKTOPbI

[IpssmoyronbHas cucteMa KOOpAMHAT B IPOCTPAHCTBE
ITonsiTe BexkTOpa. Buabl BEKTOpOB

Onepanuu Hajl BEKTOpaMH

BekToph! Ha TJIOCKOCTH U B IPOCTPAHCTBE

CucreMbl KOOpIUHAT U UX IPUMEHEHHE

SANRANECE S e

I'padsr. Bunsr rpados. [Ipumenenne rpadoB K pelieHnro 3a1a4d
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4. MeToauuyecKkue PEKOMEHAAIUH 10 BBINOJHCHHUIO CaMOCTOSITEIbLHOM paﬁ()TbI

Hoozomoexa ungpopmauuonnozo cooouenus

Coobwenue — 5TO BHUJ BHEAYAUTOPHOW CaMOCTOSATENbHOW pPabOThl MO MOJIrOTOBKE
HEOOJIBIIOr0 MO 00BEMY YCTHOIO COOOLICHMS U O3BYYMBAHHUS Ha CEMHHApE, MPAKTHYECKOM
3anaTun. Cooburaemast nHGOpMAIHUA HOCUT XapaKTep YTOYHEHUS WM 0000IICHHS, HECEeT HOBU3HY,
OTpa’kaeT COBPEMEHHBIH B3TJISII IO OTIPEIEIIEHHBIM TIpo0iIeMam.

Coo01enne oTan4aeTcst OT IOKJIAI0B U pedepaToB HE TOJIBKO 00bEMOM MH(OpMAIIUU, HO U
€€ XapaKTepOM — COOOIIEHHS IOTIOTHSIOT H3Y9aeMblid BOITPOC (haKTUIECKUMU WITH CTATHCTUICCKHUMU
matepuaiamu. Odopmiisercs 3ajaHie MUCbMEHHO, OHO MOXKET BKJIFOUATh 3JIEMEHThI HATJISTHOCTU
(WuTrOCTpauu, JEMOHCTPAIIHIO).

PernameHT BpeMeHH Ha 03BYYHBAaHUE COOOIIEHUS — 10 5 MHH.

3arparbl BpEMEHH Ha MOJATOTOBKY COOOIIEHMS 3aBUCAT OT TPYJHOCTH cOopa MHGOpMaIuy,
CJIO)KHOCTM MaTepuayia Mo TeMme, WHAMBHIYaJbHBIX OCOOCHHOCTEW CTyJIEHTa M OIpPEIeNIoTCs
npenoaaBaresieM. OpUEHTUPOBOYHOE BpEeMs Ha TIOJTOTOBKY HH(DOPMAIIMOHHOTO cOOOIIeHHS — 14.

Kpumepuu ouenxu:

* aKTyaJbHOCTh TeMBI, | Oar;

* COOTBETCTBHE CO/EpKaHUs TeMe, 1 Oaia;

* TiyOuHa mpopaboTku MaTtepuana, 1 6amia;

* TPaMOTHOCTb U MOJTHOTA UCIOJIB30BaHUSI UCTOYHUKOB, 1 Oam;

* HaJM4He 3JIeMEHTOB HarsIHOCTH, | Oana.

MaxkcuManabHOE KOJIMYECTBO OaIIOB: 5

OreHKa BBICTABISIETCS IO KOJIMYECTBY HAaOpaHHBIX OaJIIOB.

Co30anue mamepuanoe npe3enmayuii — 5TO BUJI CAMOCTOSTEIHHON pabOThI CTYJACHTOB IO
CO3JIaHUIO HATJISAHBIX MH()OPMAIIMOHHBIX IMOCOOHH, BHITIOJHEHHBIX C TIOMOIIBI0 MYJIBTUMEIUHHON
KOMITbIOTEpHOM mporpamMmbl PowerPoint. DtoT Bua pabGotsl TpeOyeT KOOpPAMHAIIMM HABBIKOB
CTyJeHTa 1o cOopy, cuctemMarusaiuu, nepepadotke nHdopmanuu, ohopMIeHHs €€ B BUAE OIO0PKU
MaTepuasoB, KPaTKO OTPAXKAIOIIUX OCHOBHBIE BOIPOCHI U3y4aeMON TEMBI, B AIEKTPOHHOM Buje. To
€CTh CO3/IaHHE MAaTepUAJIOB-NIPE3CHTALMIl paclIUpseT MEeTOoAbl U cpelacTBa 00paboTKu U
NpeacTaBiIeHUs yueOHo# nHpopmau, GOpMHUPYET Y CTYACHTOB HAaBBIKK PabOThI HA KOMITBIOTEPE.

Marepuanbl-lipe3eHTallud TOTOBSTCS CTYJCHTOM B BHUJE CIAHJOB C HCHOJIb30BAHUEM
nporpamMbl  Microsoft PowerPoint. B kadecTBe MaTepHanoB-TIpe3eHTAIMI MOTYT  OBITh
IpeCTaBJICHbI PE3yJIbTATHI JIIOOOTO BUAAa BHEAYAUTOPHOUW CAMOCTOSTEIBLHON paboThl, 1o ¢opmary
COOTBETCTBYIOIIUE PEKUMY MTPE3CHTAITHA.

3aTpaThl BpeMEHU Ha CO3/IaHHE MPE3EHTAIlNI 3aBUCAT OT CTETIEHU TPYJHOCTU MaTepuasa o
TeMe, ero o0bemMa, YPOBHS CIOKHOCTH CO3JaHMS MPE3eHTAIMH, MHAWBUIYabHBIX OCOOCHHOCTEMH
CTYJIEHTA U OTPEEINAI0TCS MPEnoJaBaTeNIeM.

OpueHTHpPOBOYHOE BpeMsl Ha MOATOTOBKY — 1,5 1

Kpumepuu oyenku

* COOTBETCTBHUE cojepxaHus Teme, | Oa;

* IpaBWIbHAs CTPYKTYPHUPOBAHHOCTH MHPOpPMAIIIH, 5 0aIOB;

* HaJU4He JIOTHYECKOM CBSI3M M3JI0OKEHHON MHpOpMaIiu, 5 6ar;

* ACTETUYHOCTH O(DOPMIICHHSI, €TO COOTBETCTBHE TpeOOBaHUsIM, 3 Oasia;

* pabota mpenacraBieHa B CpoK, 1 Oa.

MaxkcruManabHOE KOTHYecTBO Oamos: 15.

Cooeporcanue u opopmnenue OnOPHHLIX KOHCHEKMOB.
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OnopHbIN KOHCIIEKT — 3TO pa3BEPHYTHIN IIJIaH BalllEr0 OTBETA HA TEOPETUUECKUM Bopoc. OH
IPU3BaH IIOMOYb [10CJIEJOBATEIBHO U3JI0KHUTh TEMY, a IIPENIOAABATENIO JIyYIlle TOHSTh U CIEINUTH 3a
JIOTUKOM OTBETA.

OnopHbIi KOHCIEKT J0JKEH COJAEPKaTh BCE TO, YTO 00ydaroImuiics coOupaercs npeIbsiBUTh
MpernojaBaTesiio B NUCBbMEHHOM BHAE. OJTO MOTYT OBITh UYEpTeXH, Tpadukd, QOPMYJIbL,
(OpMYIMPOBKH 3aKOHOB, ONPEAETIEHHUS, CTPYKTYPHBIE CXEMBI.

OcnosHble mpebo8anus K CO0epAHCaAHUI0 ONOPHO20 KOHCNEKMA

- IOJIHOTA — 3TO 3HAYUT, YTO B HEM JIOJKHO OBITh OTOOpa)KE€HO BCE CO/EPIKaHUE BOIPOCA.

- IOTHYECKU 0OOCHOBAaHHAs MTOCIEI0BATEILHOCTD U3JI0KEHHSL.

OcHognbie mpebosanus K popme 3anucu 0nopHoO20 KOHCNeKma

1. OnopHBII KOHCTIEKT JJOJKEH OBITh TIOHATEH HE TOJIBKO BaM, HO U MPETOAAaBATEINIO.

2. [To 00BbeMy OH JIOJDKEH COCTABIISATH MPHUMEPHO OJWH - J[BA JIMCTA, B 3aBUCHMOCTH OT
o0beMa coJiepaKaHUs BOIIPOCa.

3. JlolkeH conepikaTh, €CIIM 3TO HEOOXOAMMO, HECKOJIBKO OTIENIBHBIX ITyHKTOB,
0003HaYEHHBIX HOMEPAMU WJIU NPOOeTaMH.

4. He nomxeH conepxath CIUIOIIHOIO TEKCTA.

5. JlomkeH ObITh aKKypaTHO 0(hOpMIIeH (MMETh MPUBIIEKATEIbHBIN BU).

Memoouka cocmasnenus onopHo2o KoHcnekma

1. Pa30uTh TEKCT Ha OTJENBHBIC CMBICIIOBBIE ITYHKTHI.

2. BblenuTh MyHKT, KOTOpBINM OyJIE€T rI1aBHBIM COJIEP)KaHUEM OTBETA.

3. [Ipunate mnnaHy 3akoHYEHHbI BHUJ (B cioydyae HEOOXOIMMOCTH BCTaBUTh

JIOTIOJTHATEIHHBIC TTYHKTHI, HK3MEHUThH ITOCIICIOBATEIILHOCTD PACTIOJIOKEHUS ITYHKTOB).
4. 3anucarh MOJyYUBIIMKCS TUIaH B TETPAJX B BHJEC OMOPHOTO KOHCIIEKTa, BCTABHB B
HEro BCE TO, YTO JOJDKHO OBITh, HAIIMCAHO — ONpeAeieHHs, (GOpMyIIbl, BEIBOIBI, (OPMYIUPOBKH,
BBIBOJIBI POpMYI, POPMYTUPOBKH 3aKOHOB U T.1I.
3aTpaThl BpEMEHHU MPU COCTABICHUH OTIOPHOTO KOHCIIEKTA 3aBUCAT OT CIIOKHOCTH MaTepuaia
10 TeMe, HHINBUYyaTbHBIX OCOOCHHOCTEH CTYIEHTA M ONPEEISIFOTCS MPENO0/IaBaTEIeM.
OpHeHTHPOBOYHOE BPEeMsI Ha MTOATOTOBKY — 2 4
Kpumepuu oyenxu:
* COOTBETCTBHE COJEpXKaHUA Teme, | Oar;
* MpaBWIbHAS CTPYKTYPUPOBAHHOCTH MHpOpMAIHH, 3 Oasa;
* HaJHMYUe JIOTHYECKOW CBS3M U3JI0KECHHOW HHPOpManuu, 40aa;
* CcOOTBeTCTBHE O0hopMIIeHHS TpeboBaHusIM, 3 Oala;
* aKKypaTHOCTh U TPaMOTHOCTH U3JI0XKEHHUS, 3 Oasa;
* paboTa caaHa B cpok, 1 Gai.
MaxkcumManbHOE KOIMUecTBO Oamos: 15.
Cocmaenenue ce00Holl (0000warouieil) madaiuusvl no meme
CocraBnenue Tabmui (GopMya — OTO BHJ CaMOCTOSTEIBHOW pabOTHl CTyAEHTa IO

cucTeMaTu3aluu o0beMHON HHGOPMAIUHU, KOTOpas CBOAUTCS (00001aeTcs) B paMKH TaOJIUIIbI.
dopMupOBaHUE CTPYKTYPHl TaOJMIBI OTPAXKAET CKIOHHOCTh CTYJCHTAa K CHCTEMAaTHU3alluu
MaTepualia U pa3BHBaeT €ro YMEHHsI 10 CTPYKTypupoBaHuto uHpopMaruu. KpatkocTs U310kKeHUs
uHbOpMaIIMU XapaKTEepPU3yeT CIIOCOOHOCTh K €€ CBEepThIBaHHIO. B pamkax TaOmuilbl HarjsaHO
0TOOpaXKarOTCs KaK pas/eNbl OAHON TeMbl (OJHOIUIAHOBBIA MaTepHall), TaK U pa3felibl Pa3HbIX TEM
(MHOTOMIIAaHOBBIM MaTepuain). Takue TaOnMIBI CO3MAIOTCS KakK MOMOIIb B M3YYEHHH OOJIBIIOTO
o0beMa MHPOPMALINH, KeJlasi MPUAATh eMy ONTHMAIbHYIO (GOPMY /IS 3aIIOMUHAHUS. 3a/1aHUe Yalle
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BCET0 HOCUT 00s3aTeJIbHbII XapaKkTep, a €ro KauecTBO OLIEHUBAETCS 110 KaueCTBY 3HAHUH B ITpoliecce
KOHTpOJIs1. OopMIIIeTCs MUCEMEHHO.

3arpaTbl BpEMEHH Ha COCTAaBJIEHHE CBOIHOM TaONMIBI 3aBHCAT OT o0beMa WH(pOpMAINH,
CJIO)KHOCTH €€ CTPYKTYPHUPOBAHHUS H OIpeesieTcs npenoaaBareneM. OpueHTHPOBOYHOE BpeMs Ha
MOJArOTOBKY — 1 4

Kpumepuu ouenku:
* COOTBETCTBHE cOJepXaHus Teme, 1 Oan;
* JIOTMYHOCTB CTPYKTYpBI TaOmuIsl, 2 Oasia;
* MpaBWIBHBINA 0TOOP MHpOpManuy, 2 Oanna;
s Hajmuuue 00o0Omamero (CUCTeMaTH3UPYIOLUIET0, CTPYKTYPHUPYIOLIET0, CpPaBHUTEIHHOIO)
XapakTepa u3JoxxeHus nHpopmanyn, 3 6anmia;
* cooTBeTcTBHE OpopmieHHs TpeboBaHuIM, | Gai;
* paborta caaHa B CpokK, 1 Oa.
MaxkcumanbsHoe KoaudecTBo 6amios: 10.

Cocmasnenue Kpocceopooe no meme
CocraBieHue KpOCCBOPAOB — 93TO pa3HOBUIHOCTh OTOOpaKeHHUs HMHPOpPMALUU B

rpaduueckoM BUJE U BUJ KOHTPOJIS 3HAHUH 10 Heil. PaboTa mo coctaBieHUIo KpoccBopaa Tpedyer
OT CTYICHTA BIAJICHUS MaTepUAIOM, YMEHHUS KOHIICHTPHPOBATh CBOM MBICIIM M THOKOCTH yMa.
PasranpiBanre KpOCCBOPOB Hallle MPUMEHSETCS B ayJUTOPHBIX CaMOCTOSITEIBHBIX padoTax Kak
METO/I CAMOKOHTPOJISI U B3aUMOKOHTPOJISI 3HAHHIA.

CocTraBiieHHe KpOCCBOPAOB paccMaTpUBaeTCsi KaK BUJ BHEAYJIUTOPHOW CaMOCTOSATEIbHON
paboTel U TpeOyeT OT CTYACHTOB HE TOJbKO TEX e KayecCTB, YTO HEOOXOAUMBI MPH Pa3rablBAaHUU
KPOCCBODP/IOB, HO M YMEHHSI CUCTEMaTH3UPOBaTh HHPopMmaIuio. KpoccBop el MOTYT OBITH pa3iTuyHbI
o opme u 006BEMY CIIOB.

3aTpaThl BpEMEHH Ha COCTaBIIEHHE KPOCCBOPAOB 3aBUCAT OT O0beMa HHQOpMAIUH, €€
CJIO’)KHOCTH U OIpEACNSIoTCs npernogaBaTeneM. OpueHTUPOBOYHOE BpeMs Ha MOATOTOBKY OJHOTO
KpoccBopaa oosemom He MeHee 10 crioB — 1

Kpumepuu oyenku:

* COOTBETCTBHE CO/EpKaHUs TeMe, 1 Oa;

* TpamMoTHas (popMyJIMPOBKA BOMPOCOB, 5 OAIIOB;

* KpPOCCBOPJ BBITIOJIHEH 0€3 omunoOoK, 3 Oama;

* paboTa mpeacTaBiIeHa HA KOHTPOIb B CPOK, 1 Gai.
MakcumanbHOE KonruecTBo 0amnos: 10.
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