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1. losgscHuTEILHAA 3aIUCKA

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

IIpakTHyeckoe 3aHsATHE — 3TO (hopMa OpraHU3aAMH YIeOHOTO IpoIiecca, Mpeaoaraonas
BBINOJIHEHHE OOYYArOIIMMUCS MO 3aJaHHI0 M TOJ PYKOBOJICTBOM IIPENOJABATENsl OJHOW WU
HECKOJIBKUX ITPAKTUYECKHUX PaloT.

Junaktuueckas 1Ledb MpakTHYeCKHX paboTr - dopmupoBaHue Yy 00y4arommxcs
npo(ecCHOHANBHBIX YMEHHMM, a TakKe MPaKTUUYEeCKUX YMEHHM, HEOOXOIUMBIX Ui H3y4CHHS
MOCNEAYIOIUX Y4YeOHBIX TUCIUIUIMH, a TakXe IOArOTOBKAa K NPUMEHEHHUIO 3THUX YMEHHH B
npohecCuoHaNBHOM NeSTebHOCTH.

Tak, Ha NpakTUYECKUX 3aHATHUAX [0 MaTeMaTHKe Yy oOydarommxcs (pOpMUpPYETCsl yYMEHHE
pemaTh 3agadd, KOTOpPOe B JajbHEWIIEeM JOJDKHO OBITh HCIIOJNB30BAHO ISl PELICHHS
npo(ecCHOHANBHBIX  33Jady 1O  CHEUAIbHBIM  JucuuiuinHaM. IIpakTudeckue  3aHsTHA,
IPElyCMOTPEHHBIE JUIsl KOHTPOJISL 3HAHUH 110 UTOTaM U3y4eHHUs y4eOHBIX pa3/iesioB, IPOBOJSATCS B
(dhopMe KOHTPOJIBHBIX PaboT.

B xome mnpakTthyeckux 3aHATUN O0OydarolIuMecs OBJA/IEBalOT YMEHUSMHU I0JIb30BAThCS
WH(OPMALIMOHHBIMU UCTOYHUKAMU, pab0oTaTh C HOPMATUBHBIMU JJOKYMEHTAMHU U UHCTPYKTUBHBIMU
MaTepuaiamMH, CIPaBOYHUKAMH, BBIMOIHATh YEPTEKU, CXEMbI, TaOIUIbI, peliaTh pazHOro poja
3a/1a4M, J1eJ1aTh BBIUMCICHHUSL.

3azaun, KOTOpPbIE PEIIAIOTCS B X0J1€ IPAKTUUECKUX 3aHATHI 110 MaTEMaTUKE:

1) pacmmpenue 1 3aKperuieHne TEOPETUYECKUX 3HAHUM 110 MaTeMaTHKe, MOJIyYeHHBIX B X0OJI€
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) ¢dopmupoBaHHE TBOPYECKOIO OTHOLIEHHS M HCCIIEAOBATENBCKOTO MOJIXOAa B Ipolecce
U3yYeHHS] MAaTEMaTUKH;

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

Oco0oe 3HaueHHEe 0011e00pazoBaTeNbHasl AUCHUIUIMHA UMEET Mpu (pOopMHUpPOBAHUU OOLIMX
(OK) xommeTeHIuii.

[Tpuniun npodeccHoHaNbHOM HANpaBIEHHOCTH 00IIe00pa30BaTeNbHON  IUCIUITIMHBI
peanu3yeTcst uepe3 KOppessIHio MPeIMETHBIX, METalPeIMETHBIX U JMYHOCTHBIX 00pa30BaTeIbHbIX
pesynbratoB ®I'OC COO ¢ o6mmmu kommereHmsmu CI1O.

Pa3nea 1. «IloBTOpeHne Kypca MaTeMAaTHKH OCHOBHOM LIKOJIbD»

Tema 1.1. IloBTOpeHne Kypca MAaTeMaTHKH OCHOBHOI IIKOJIbI

IIpakTyeckoe 3ansaTHe Ne 1

Heab: o0oOmieHue 3HAHWI 1O TeMe, BBHINOJHEHHE apU(PMETUUYECKUX ACHCTBUM HaJ 4YHCIaMHu,
coyeras YCTHbIC U IHMCbMEHHBIE NPHEMBI, CPAaBHEHHME UYMCIIOBBIX BbIpaxkeHuil. [IpeoOpazoBaHue
BBIPQKEHUI 1O (OpPMyJIaM COKPALIEHHOTO YMHO>KEHUS, OCHOBHbBIE IIPUEMBbI PEIICHUs JTUHEHHBIX,
KBaJIpaTHBIX YPAaBHEHHUI U HEPABEHCTB.

1. Yucno Z yBennunnu Ha 40%, 3ateM pe3ynapTaT ymeHbMau Ha 60 %, B ntore noayuunu 280.
Haiinure yncio Z.
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2. IlpeacraBuTh OECKOHEUHYIO IEPUOTUUECKYIO JECITUYHYIO ApOOh B BUI€ OOBIKHOBEHHOM JIPOOH:
a) 0,(4) 6)2,(15) ) 1,2(6)

(x+3)? 3x+9
2x—4 " x2-4

3. Ynpocture BblpaKeHHE:

4. PemiuTh ypaBHEHUE:
1) x> -7x+12=0;

2) 2x* —9x+10=0;

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

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

5. PemnTe HEPaBEHCTBO:
1) x*-2x-23<0;

2) x*—3x-10>0;

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

Paznen 2. «KopHu u crenenu. UppauuonaibHbie ypaBHEHHS»

Tema 2.1. IlousTue kopus. Dynkuun y = VX.

IpakTnyeckoe 3ansiTue Ne 2

Ilesb: BoIYMCIIEHNE U CPABHEHUE KOPHEH, BBIOJHEHUE IPUKUIKY 3HAUCHHUS KOPHS.
[TpeoOpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUN, COJIEPKAIMX paluKaibl. BeinoiaHeHue
pacderoB o (GopMysaM, COIEPKALIUM PaJUKaibl, OCYIECTBISAS HEOOXOANUMbIE TOJCTAHOBKH U
npeoOpa3oBaHus.

1. Bemauciaure:

a) V16 * 625
6) 3/0,125 - (—64)

B) ‘:/571—16 V256
r) 3\/\/@

n 43¥32 +23/(-8)
e) V56 x 29

2. Pemnre ypaBHeHue:

a) X3 +125 = 0
6)x” = —

128
B) 16x*—625=0

3. IIpencraBpTe BhIpaXKEHUE B BUJIE CTETICHU C PAIMOHATBLHBIM MTOKA3aTEIeM:
2 %32
a) Vx X
4
6) va!

Pa3nen 2. «kKopuu u crenenu. UppanuoHajibHble yPABHEHUSD)
Tema 2.2. UppanuoHajibHble yPABHEHU S
IIpakTnyeckoe 3ansitue Ne 3



Hennb: pemeHre UppaMOHAIBHBIX YPABHEHUN Pa3JIMYHOrO YPOBHS CIOXKHOCTH. [Iepexon k
PaBHOCHJIbHBIM YPaBHEHHAM

1. Pemuth ypaBHEHUE
ax+1=3
6)V2x +7 =3

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

2. Pemmuth ypaBHEHUS

a)Vx+5=4

0)x= 2vx+1-2

3. Haiitu obnactb onpezaeneHus GyHKINU:

y=vVx*-7x+12
y=vx’-4

Pa3nen 2. «kKopHu u crenenn. UppannoHajibHblie ypaBHEHHD)

Tema 2.3. IlonsiTue crenenn. CpoiicTBa creneHu. CteneHnasi GyHKIusA

IpakTnyeckoe 3ansitue Ne 4

eab: BBIYKCICHHE CTENEHEH C palMOHAJIBHBIM IIOKa3aTesieM, MpeoOpa3oBaHUE YHCIOBBIX H
OYKBEHHBIX BBIPAXEHUHN, COJEpKAIIUX CTEMEHU, TPHUMEHSs CBOWCTBA, pa3BUTHE HABHIKOB
NOCTpOeHUs rpadukoB QpyHKIUH

1. HaiiguTe 3HaY€HNE YUCITOBOTO BBIPAKECHUS:

7=10.75

a) p—

2 1
105 -102-1001

0)—%
B) 21.5 . 2—0,7: 40,4
1 1

e 1 1
2. YrpocTtuTe BhIpaXeHUe:  a) ab3—afb 0) (xf — 1) . (xE + 1)
(ab)3

3. HaiiquTe 3HaY€HNE YUCITOBOTO BBIPAKEHUS
6—4—_6—9

a) 6—12

“2 1 e
495 -730.7%
O)—=—
76
B) 2503 - 51#: 625025

4. YnpocTtute BeIpakeHue

pelette o (4-3) ()

5. IlocTpouth rpadk CTENEHHON (PYHKIUH:



1)y=x2—4
y=x3+2

Pasznen 3 «Iloka3arenbHas pynkuus. [loka3arejbHble ypaBHEHHUS] U HEPABEHCTBAa»

Tema 3.1. Iloka3aTeabHasi pyHkuus, ee cBoiicTBA.

IIpakTHyeckoe 3ansiTue Ne S

Heas: [Toctpoenue u urenue rpaukoB nMokazaresnbHoi pyHkuuu. [IpeodpazoBanus rpadukoB
1. Peminth rpaduyecku ypaBHEHHE:

(lj +1=x*-2
1.\3

(lj +1=x*+2
2.\2

3. —x*=3-1

2. IToctpouTh rpaduk GyHKIIMH M OIKCATH €r0 CBOMCTBA (€AMHUYHBIA OTPE30K — 2 KIICTKH):
a) y=3"-4 6) y=2"+1

3. Yka3arb cBOWCTBa (PyHKIMU U TOCTPOUTH I'paduK GYHKIIUH

y:2x+1_2

Paznea 3 «IlokazarenbHas pynkuus. [lokasarenbHble ypaBHeHUS] U HEPABEHCTBA»
Tema 3.2. [Toka3aTejbHbIC yPABHEHHUS], CHCTEMbl YPABHCHUH H HEPABEHCTBA
IIpakTnueckoe 3ansaTue Ne 6

Hean: hopMupoBaHHEe HaBBIKA PEIICHUS MTOKAa3aTENbHBIX YPABHEHHU, CHCTEM YpaBHEHUH U
HEPaBEHCTB.

1. Pemnts ypaBHEeHUs
1) 8" =64
2) 2x+1 — 32

X

1
3) M3
(4) _ 25
ol5) T

(1)

5) 3
6) 05" =0,125 :

7) 32 = 81;

O

9) Egj:g



10) 3" =6:3"=27=0
[1)4)(_7 _ 6x_3
11) \6

12) 2% -6:2"+8=0,

2. Pemuth rpaduyecku nmoxkasareabHOE ypaBHEHHE

-

27 =x+1
3. Pemuth cuctemMy ypaBHEHU
x—y=4
D {gery Z 25
x+y=-2
Ner+s = 36

4. Pemuth HEpaBEHCTBA

3x—4
s 2>—  §(3) == p-2724

125

NO*—3¥<6  M4F-4>— )4 —6-2+8<0

K) 4% — 325 > 2

Paznen 4 «Jlorapugmel. Jlorapupmuyeckass ¢pynkuusa. Jlorapupmuyeckue ypaBHeHus: u
HEPaBeHCTBa»
Tema 4.1. Jlorapu¢m u ero cBoiicTea
IIpakTyeckoe 3ansaTue Ne 7
LeJsb: BoIIOTHEHNE TPe0OPa30BaHUM BbIpakeHUH, TpuMeHeHHe (OopMYyJ1, CBA3aHHBIX CO
CBOMCTBaMHM JIOTrapu(pMOB.

1. TIlpencraBuTh B BHJE Jorapupma

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

2. BBIYMCIUTh 3HAYEHHUE BHIPAKECHUS
a) 210 g, 11

6) 53log54

B) 72+log73

r)logi, 3 + log,, 4
n) log, 192 — log, 3
€)21g3—-1g0,81
x) log, 15 — log, 30
3) log; 81 * logs 125
I/I) 6210g63

K) 31+log38

3. Haiitu x, ecau log, XZZ; log, 8=x.



log, x=1. log; 25 =x

Pa3nen 4 «Jlorapugmsl. JJorapupmuyeckas pynkuus. Jorapupmuyeckne ypaBHeHUs U
HepaBeHCTBa»
Tema 4.2. Jlorapupmuyeckasi GyHkuus
IIpakTnyeckoe 3ansaTue Ne 8
IHeJsb: cucteMaTu3upoBaHue 3HAHUH 110 TEME, pa3BUTHE HABBIKOB ITOCTPOEHUS rpah)uKoB
norapuMuIecKux QyHKITUH.

1. Pemuth rpaduyecku ypaBHEHUE:

2 —_—
a) X +1=1log, X

6) —Xx+6=1log, x
2. Yka3atb CBOMCTBa (PYHKIIMH U TOCTPOUTD IpaduK PyHKIINU
a)y = log; x
0)y =logzx+1
B) y = logs(x + 4)
3ameuanue: ace scnomozamenvuvie 2papuKy CmposAmMcs NYHKMUPOM U pA3TUYHbIMU YEemami.

3. Haiinure o0Gnactb onpezenenus GyHKIUU

a)y = logs(6 —x)
6) y = log,(x? — 2x — 3)

B)y = logg(5 + x)
r)y = logs(x? — 4x + 4)

Pa3nen 4 «Jlorapugmsl. JJorapupmuyeckas pynkuus. JJorapupmudeckue ypaBHeHUs U
HEpPaBeHCTBA»

Tema 4.3. JlorapupmMuyecKkue ypaBHeHHUs1, CHCTeMbl YPABHEHHUH M Jorapugmuyeckmne
HEPaBEHCTBA

IIpakTyeckoe 3ansaTue Ne 9

esb: cucTeMaTn3upoBaHUe 3HAHUH 110 TeMe, pa3BUTHE HABBIKOB PEIICHNUs JIOTapu(HMUIECKUX
YPaBHEHUH, CUCTEM YPAaBHEHUN U HEPABEHCTB

1. Pemuth ypaBHEHHE:

1) log,(4—x)=2
log, (x-3)=-1

4
3) Iogz(x2 —3x—10)=3
4) |090,3(— x? +5x+7):|ogoy3(10x—7)
5) log, x =log, 30 —log, 10
6) log5 x—4log, x+3=0
7) log5 x—7log, x+12 =0
2. Pemnts cucteMy ypaBHEHHI
{ xX—y=2 { x+y=1
2) log(x+y)=1 ) logs(2x +y) =2
8



3. PemmTh HEpaBEHCTBO:
1) log, x>4

log, x<-3
2) =

3) lgx>2

4) logs x > log, (3x—4)
5) log, x<3

log, x<-3
6) @

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. OcHoBbl Tpuronomerpuu. Tpuronomerpnueckue pynknuu. Tpuronomerpnueckmne
YPABHEHUS H HEPaBEHCTBA
Tema 5.1. Tpuronomerpuyeckue (PYHKUMH NPOU3BOJBLHOIO yrja, uyucia. Paamannas u
rpagycHasi Mmepa yrjia
IIpakTnyeckoe 3ansitue Ne 10
Ienn: n3ydeHune painaHHOroO METO/IA U3MEPEHUS YIJIOB BPALLIEHUS U UX CBS3H C I'PaJyCHOW MEPOH.
1. HaiiquTe panuanHyio Mepy yrija, paBHOTO:
a)l5°  06)210°
2. Haitnure rpanycHyro Mepy yriia, paBHOTO:
3 6
a)z T 6); T
3. BerunciuTh 3Ha4YeHNe BBIPpAXKCHUA
T Y T T
99+ -(5)-43
0) 33in(g) + 2cos(§) — S5ctg G) -4 tgg

4. BLIUMCIIUTE COS O

. 8 . 3m
sina = ——,—< a < 2m;
17 ° 2
5. Bemuucnuts sina, ctga, tga,ecnu

4 T
cosa=§; 0 <a<;

Paznen 5. OcHoBbl TpUroHomMeTpun. Tpuronomerpuuyeckue pynkuuu. Tpuronomerpudeckune
YPaBHEHHUSA U HEPABEHCTBA

Tema 5.2. ®opMy.1bl TPUTOHOMETPHHU
IIpakTuyeckoe 3ansitue Ne 11

Hesab: popMupoBaHUE HaBBIKOB ITPE0OpPa30BaHUs BRIPAXKEHUH ¢ TOMOIIBIO (hOPMYIT
TPUTOHOMETPUHI

1. BbIYucanTh 3HaUEHNUE BBIPAXKECHMUS



Vs

. s s s
a) 3SLn(g) + 2cos(— 5) — Sctg (— Z) —4tg 3
s s . Tl.' s
0) 4cos(— 5) + 3ctg L — sin (— Z) + 10tg "
B) sin 210°

r) ctg (Z?Tn)
) cos 225°
e) cos 30° x cos 15° — sin 30° x sin 15°
%) sin 10° * cos 50° + cos 10° * sin 50 °

2. Beraucnuts cos 2a, sin(a + f3), eciu

. 8 3
sina=——;, —<a<?2nm;
17 2

cosﬁz%; 0 <a<§
3. YIpOCTUTH BBIpaXKEHHE
a)sin? a(1 + ctg? a) — cos? a
6) (1 —sin®a) * (1 + tg®a)

Pa3nen 5. OcnoBbl Tpuronomerpun. Tpuronomerpudeckue pynknnu. Tpuronomerpunueckue
YPaBHEHUSA U HEPABEHCTBA

Tema 5.3. Tpuronomerpudeckne GyHKIHH
IMpakTuyeckoe 3ansaTue Ne 12

Iesb: U3ydeHne CBONCTB TPUTOHOMETPUUECKUX (DYHKIMNA, POPMHUPOBAHNE HABBIKOB MTOCTPOCHHUS
rpaduKoB TPUTOHOMETPUUECKUX (QYHKIUI; MpeoOpa3oBaHus rpa)uKOB TPUTOHOMETPUUYECKUX

byHKIII

1. Omucath CBOICTBA TPUTOHOMETPUUECKUX (PYHKIIHIA
1) y=sinx+1
2) y=2cosx

y= cos[x +Ej
3) 6

ool

2. Tloctpouts rpaduK GyHKIIUU
1) y=cosx-1

y—lsinx
2

2)

s

a) y =|2cosx|

Pa3nes 5. OcHoBbI TpUroHoMerpun. Tpuronomerpudeckue pynknnu. Tpuronomerpnueckne
YPABHEHHS M HEPABEHCTBA

10



Tema 5.4. Tpuronomerpuyeckue ypaBHeHHsI 1 HEPABEHCTBA
IIpakTuyeckoe 3ansaTue Ne 13

Hess: popMupoBaHue MOHATHSA APKPYHKIUN U HABBIKOB PEIICHUS MPOCTEHIINX
TPUTOHOMETPUYECKUX YPABHEHUM, PEIICHNE TPUTOHOMETPUYECKUX YPABHEHUH Pa3IMuHON
CJI0HOCTH. PellieHne TpuroHoMeTpu4ecKux HEpaBeHCTB

1.Berunciuts:

1 3
arcsin—+arccos—
2 2

1 .
arctg— +arcsinl

J3

2arcsin % —4arctgl

2. Pemuth ypaBHEHUs
sinx— 1 =0
2

2) 2c0sx-+/3=0
3) 2cosx—1=0

4) tgx—\/§=0
5) ctg3x=1

sin(4x—£j = l
6) 3 2

tg(Zx +Ej =1
7 4

3. Pemmwntsh YpaBHCHUEC, CACIAaB IIOJACTAHOBKY:

1) 2sin®x—5sinx+2=0; 5) 2cos” x+5c0sx+2=0;
2) 2cos® x+5sinx—4=0; 6) 4+5cosx—2sin’x=0;
3) cos2x+5sinx-3=0; 7) cos2x+5cosx=0;

4) 2tgx+20tgx=5; 8) 3tg x-3ctgx =8

4. Pemuthb YPaBHECHUC MCTOAOM Pa3JIOKCHUA HaA

MHOHUTEIIN:
1) 5sinx+3sin2x=0; 3) 7cosx—4sin2x=0;
2) sin7x—sinx=0; 4) cos5x+cosx=0,

5. Pemute ypaBHEHHE, YIPOCTUB JIEBYIO YaCTh:

J3 sinzx—coszx:ﬁ

cos® x—sin® x = — 4)

2) 2sin® xcos2x =1; 5) Sin3x-cos3X = —

2
1
2;

11



4 i . T . i
sin3x-cos| x+— [—-cos3x-sinf x+— |=0 sin2x-cos| X —— [—cos2X-sin X ——

3) 4 4 ; 6) ° ’

6. Pemute ypaBHEHHE, HCIIOJIB3Ys OHOPOIHOCTB!

1) sinx—\/§cosx:0; 4) sinx—cosx=0;
2) sin® x—3sinxcosx+2cos’ x=0; 5) 3sin® x+4sinxcosx+cos’x=0;
3) sinx'cosx—\/§coszx:0; 6) \/§sinx~cosx+sin2x=0_

7. Pemure HEpaBeHCTBA:

2
COSX < —
2

1)
sinle

2) 2

3) th—\/§>0_

Pa3nes 6. [Ipon3Bognasi pyHKIUM U ee IPUMEHEHHUE

Tema 6.1. IlonsiTue noci1e10BaTEJILHOCTH

I[IpakTuyeckoe 3ansitue Ne 14

Hesb: popMHupoBaHUE HaBBIKOB PELLICHUS 33]]a4 Ha TeMY II0CIe10BATEIbHOCTH

n
n2+1
HaﬁI[I/ITe IIATh IICPBBIX 3JICMCHTOB ,HaHHOfI IIOCJICO0BATCIIBHOCTHU

1. Jlana mocienoBaTeNbHOCTh Y, =

2. Jlana mocnefoBaTelbHOCTh Y, = 7n + 2

SBasieTcst T 3IEMEHTOM ATOM MOCIeA0BaTeNbHOCTH uncio 149? B cinyyae yTBepAUTENBHOTO

OTBETA, YKa)KUTE HOMEP ITOTO DIIEMEHTA

3. Tlon6epute o/1HYy U3 BO3MOXKHBIX (hOPMYIT N-37€MEHTA MOCIIEA0BATEIbHOCTH:

1,4,9,25...

4. SBnsercs nu apupMeTHUECKON Mporpeccrel mocae10BaTeaIbHOCTh YHCE:

4,8,12,16...

B cnyuae yTBepAUTEIBHOTO OTBETA YKAXKUTE YEMY paBHA Pa3HOCTh MPOTPECCHUH.

5. B reomerpuueckoi Nporpeccuu C, MepBbIN AIEMEHT PaBeH C,=9, a 3HaMeHaTeNb q=-1.
Haiinure c,4

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

Paspnen 6. [IpousBoaHas pyHKIUM U ee IPUMEHEHHE
Tema 6.2 Ilpoussoanas. Ilpasuna nuddepenunposanns. 'eomerpudeckuii n puznveckuii
CMBICJI IPOU3BOHOM

IIpakTuyeckoe 3ansaTHe Ne 15
IleJsb: monyuyeHne HaBBIKOB BEIYUCIICHHS TPOU3BOAHBIX C IIOMOIIBIO TAOIHUIIBI TPOU3BO/IHBIX.
Pemmenue 3a1a4 Ha reOMeTpUUECKUN U PU3NYECKUI CMBICI ITPOU3BOIHOM

1. BeraucinuTh Npou3BOAHYIO:

1) y=x*-7x. 9) y=x"-3x.

2) y=x5+2x; 10) y=x2-x°.
12
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3) y=7x2+3x; 11) y=4x4—6x;

4) y=15x+x ; 12) y=16x-2Vx .
5) yZlOXZ%; 13) yzzxs_%;

6) y=sinx+3; 14) y=2cosx—4x*.
7) y:—2x2—%; 15) y:_4x4_%

8) y:_ZJ__%;

2. Bpruucautb npou3BOIHYIO (GYHKIUH, UCIIONB3Ys MpaBuiia AU PepeHInpOBaHUS:

=tgx.eX.
1) y=cosx-sinx; 4) y=loeey

5) y:sinx~(x3+2x)

2) y:\/;.ex; ;
2 x3 + 2x°
y= 4x° +1 6 y= PV
3) 2x—x* ) '
3. BbunucanTb nNpou3BOAHYIO:
X3 x2
1) y:2x+4; 4) y:3—4x;
y= X _ oosx
2) X 5) X
3) y=\/;~cosx; 6) yzﬁ-sinx.
4. Pemuth ypaBHenue y'=0, eciu:
y = 8x% —4x y = 6x2 +2x

5. Teno pBuxeTcs 1o 3akoHy S(t)= 5t2+3t-2. HaiiuTe cKOpOCTh M yCKOPEHHE B MOMEHT BPEMEHH

t=3cek. (Paccrosinue uzmepsiercsa B MeTpax. Bpemst B cekyHaax).
6. Haiinure yrioBoit ko3 duuneHT kacaTenbHON K rpaguky GyHKIUN f(x)=X3 -3x+4 B TOUKE Xo=2.

7. CocTaBbTe ypaBHEHHE KacaTelbHON K rpaduKy QyHKIIUU f(x)=X2+4x+5 B TOYKE Xo=3

Pa3nen 6. [IponsBogHasi PyHKIUM U €€ TPUMEHEHHUE

Tema 6.3. UccienoBanne GyHKIMH € OMOIIBIO PON3BOIHOM

IIpakTnyeckoe 3ansitue Ne 16

Hean: hbopMupoBaHre HABBIKOB MPUMEHEHUS TPOU3BOIHON TSI HCCIIEIOBAHUS (PYHKITUN

1. HaiiTi nmpoMexXxyTKH BO3pacTaHus U yObIBaHUS (PYHKLIUU
a)f(x) =x3-2x* +x + 3
6) f(x)= x> —6x>+9
1. HaiiTi kpuTHUeCKue TOUKU (QYHKIUU
a) f(x) =x% - 4x? - 3x
6) f(x) = —V/2 cos(x)+x

13



3. Haiitu ToukH SKcTpeMyMa (GyHKIUN
a)f(x)=3x*-4x+5
6) f(x) = 3+2 x - x°
4. Haiitu nanOoJibliiee ¥ HaMMEHbIIICE 3HaYeHHE QYHKIIMU Ha oTpe3ke [-1; 3]
a) f (x)=x* — 2x?
6) f (x)=5x2-3x -1

Pa3nes 7. IlepBooOpa3Hasi 1 HHTerpaJ

Tema 7.1. IlonsiTue nepoodpasnoii pynkuuu. [IpaBuia HaxoxaeHust
IIpakTuyeckoe 3ansitue Ne 17

Heab: hopMupoBaHyie HABHIKOB BBIUUCIICHUS IEPBOOOPA3HOM C TOMOIIBI0 (HOpMYIT

1. Haiimure neppoo6pasnyro dynkuuu f(x) = x2 — 5, rpaguk KoTOpoii IpoXoauT
yepe3 Touky A (3; 4).
2. Nokaxwure, uto pynkuus F(x) ects nmepBooOpazHas ans ¢pynkiuu f(x) Ha
IPOMEKYTKE (—00; 4-00)
a) F(x)=x3 — 2x + 1
f(x)=3x2% — 2

0) F(x)=2x —2
f (x)=4 cos cos 2x

Paznen 7. IlepBooGpa3Hast m MHTErpaj

Tema 7.2. HeonpeneJjieHHbII M onpeejeHHbIH HHTerpaasl. @opmysia HeloToHa-
Jleitonuna

IIpakTnyeckoe 3ansiTue Ne 18

Heab: hopMupoBaHre HABHIKOB BBIUNCICHHS HEOIPEIEIEHHOTO U OIIPEIETIEHHOTO
MHTETpalia, HaX0KJIeHUe IIIoIajaeil puryp, orpaHHYeHHON JTUHUSIMHU

1. HaiiTn HeonpeaeIeHHbIN UHTETpal:

1) .[4sin xdx; 7) j'55in xdx .
2) .[GCosxdx; 8) chosxdx;
9 16
3) J(_ coszxjdx; 9) J-(_sinz dex;
20
j’(——jdx 10) J'Fdx;
;1
5) I(X " oos? xj : 11) I(X _sinzxjdx;
6) j 2+6x)ix 12) J'(8x—4x3)jx.

2. BBIYUCIUTD ONpeeICHHbIA HHTETPal:

1 4
5 z
jzx dx Jz'x“dx
1Hs H-1 oo

14



T% 7 dx
21%" 5)a VX

Tsin xdx

3)2 :

3. Haiitu momaapb Gurypsl, n300pa>keHHON Ha

3a1aHHOM PHCYHKE!
1)

(N

L L
0

[ R ——

1 VPSRN

g

3. BeuucnuTh mionaas GUrypsl, orpaHHueHHON JTHHUSIMU:
1) y=x?,y=0, x=4
2) y=x*+2,y=0, x=0, x=2

3) y=sinx, y=0, x=2

2

g V=X ¥=0 x-3 x=1

Pa3nes 8. DineMeHThI KOMOMHATOPUKH, TEOPHHU BEPOATHOCTEH U MaTeMaTHYeCKOM
CTATHCTHKH

Tema 8.1 OcHOBHBIC NOHATHSI KOMOMHATOPUKH
IIpakT4eckoe 3ansaTue Ne 19

Heab: n3ydeHne mpaBuii KOMOMHATOPUKYU M IPUMEHEHHE TP PEIICHUH KOMOMHATOPHBIX 3a]1a4.
1. Pemnts 3amauu:

1)
2)

3)
4)

5)
6)

7)

B Baze 6 5610k, 5 rpymr u 4 ciauBbl. CKOJIBKO BapUaHTOB BbIOOpA OJJHOTO IJI01a?

CKOJBKO CYIIECTBYET BAPUAHTOB MOKYIKH OJIHOM PO3bI, €CIU MPOAAIOT 3 ajble, 2 anble U 4
JKENTHIE PO3BI?

13 ropona A B ropoxa B Benyt nAts nopor, a u3 roposaa B B ropon C BegyT Tpu 10poru.
Ckonpko myTel, npoxoaamux yepes B, senyr us A B C?

CKOJBKUMH c1I0OCO0aMH MOKHO COCTaBUTh Mapy U3 OJHOI I1acHOW M OHOM coriacHo! OyKB
CJIOBa «ILIATOK»?

CKOJBKO TAaHIEBAJIBHBIX AP MOKHO COCTABUTh U3 8 FOHOIIEH U 6 1eByIIeK?

B cT0510B0i1 ecTh 4 nepBbIX 011012 ¥ 7 BTOPhIX. CKOJIBKO pa3iIMyHbIX BAPHAHTOB 00ea U3 ABYX
OJIFO] MOYKHO 3aKa3arh’?

CKOJIBKO Pa3IUYHBIX JIBY3HAUHBIX YHCEN MOXKHO COCTaBUTh, UCIIONB3Ys LuGpsI 1, 4 u 7, ecnu
U Pl MOTYT OBTOPATHCS?
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8) CkOJBKO pa3IMYHBIX TPEX3HAYHBIX YHCEIT MOKHO COCTaBUTh, UCTIONB3Ys IIUPPHI 3 1 5, eciu
uGpbI MOTYT MTOBTOPSATHCS?

9) CkoJIbKO pa3IMYHbIX JBY3HAYHBIX YMCET MOXKHO cocTaBuTh U3 uudp 0, 1, 2, 3, eciau mudps
MOTYT MTOBTOPATHCS?

10) CxonbKO CYIIECTBYET TPEX3HAUHBIX YHCEII, Y KOTOPBIX BCE U(PHI YETHBIC?

11) CkoJIbKO CYIIECTBYET YETHBIX TPEX3HAUHBIX YUCEI?

12) CKOIBKO Pa3IUYHbIX TPEX3HAYHBIX YHCENT MOYKHO COCTABUTh U3 TPEX pa3indHbIX Udp 4, 5, 62

13) B xade npeanararoT 1Ba IepBbIX 0J1r01a: OOPII, pacCOIbHUK — U Y€ThIPE BTOPBIX OJIFO/Ia:
T'YJISII, KOTJIETBI, COCHCKH, MEJIbMEHH. YKa)XHuTe Bce 00e/1bI U3 IBYX OJI0/1, KOTOPbIE MOKET
3aKa3aTh nocetuTelnb. [IpommocTpupyiite OTBET, MOCTPOUB JIEPEBO BO3ZMOXKHBIX BAPUAHTOB.

14) Kypbep A0KEH pa3HECTH MAKEThl B 7 Pa3IMUHBIX yupexaeHU. CKOJILKO MapIIPYTOB MOXKET
OH BBIOpaTh?

15) CxonbKO pa3iMyHbIX TPEX3HAYHBIX Yncel (0e3 MOBTOPEHUs HU(P), MOKHO COCTABHUTH U3 LUPD
1,2,3,4,5, Takux, a) KOTOPBIC SBIISIIOTCS YETHBIMH; 0) B KOTOPBIX IU(pa 3 mocieaHss.

16) Craaunon nmeet dersipe Bxona: A, B,C u J[. Ykaxute Bce BO3MOXKHBIC CIIOCOOBI, KAKUMHU
MOCETUTEIb MOXKET BOUTH uepe3 OJUH BXOJ, a BBIMTU Yepe3 Apyroil. CKOIbKO TaKUxX
cnioco60B? [IponsutocTpupyiite OTBET, TOCTPOUB AEPEBO BO3MOMKHBIX BAPUAHTOB.

17) CxonbKHMH CIIOCOOAMH 5 Y€IOBEK MOTYT BCTaTh B OYEPE/Ib B TEATPATIbHYIO Kaccy?

18) CxonbKO pa3iiMyHbIX TPEX3HAYHBIX Yncen (0e3 moBTOpeHus up), MOKHO COCTABUTh U3 LUDP
0,2,3,5,6, Takux, a) B KOTOPBIX IU(pa 5 nepBast; 0) KOTOPBIC SBISIFOTCS HEYETHBIMU?

Pa3nen 8. DiieMeHTHI KOMOMHATOPUKH, TEOPHH BEPOSITHOCTEH M MATEMATHYeCKOM

CTATHCTHKH
Tema 8.2 CodbiTus. BeposiTHOCTH COOBITHIT

IpakTnyeckoe 3ansTue Ne 20

Iesn: paccMoTpeHNE TPUMEPOB BBIUUCICHUSI BEPOATHOCTEN. Penrenne
3a/1a4 Ha BBIYHMCIICHUE BEPOSTHOCTEN COOBITHIA.

1. Pemnuts 3a1auu:
1) B ypHe 12 01MHAKOBBIX [0 pa3MepaM U BeCy IIapOB, U3 KOTOPHIX 8 uepHbIX 4 Oenbix. 13 ypHBI
M3BIIEKAIOT OAMH map. KakoBa BepOSATHOCTh TOTO, UTO U3BJICUEHHBIN IIap OKaKeTCs OenbiM?

2) U3 600 Haymauy B3ThIX neTaneit 12 okaszanuch OpakoBaHHBIMU. HaliTH 4acTOTy MOSBICHUS
OpaKOBaHHBIX JIETaJICH.

3) Ha cknane umeercs 50 meraineil, M3roTOBIEHHBIX TpeMs Opuragamu. M3 HUX 25 U3roToBJIEHO
nepBoi, 15 — Bropoii u 10 — TpeTheil. HaliTu BeposiTHOCTH TOr0, 4YTO Ha COOPKY MOCTYNMIIA I€Talb,
U3rOTOBJICHHAs: BTOPOU WM TPeThel OpUramoil.

4) B onHol ypHE 4 GeNbIX U 8 YepHBIX IIapoB, B APYroi — 3 Oenbix 9 uepHbIX. M3 Kax 101 ypHBI
BBIHYJIU 10 1apy. HaliTu BeposATHOCTB TOTO, YTO 00a I1apa OKaXXyTcs OeNbIMU.

5) B ciyuaifHOM dKCTIEpUMEHTE CHMMETPUYHYIO MOHETY OpocaroT yeThipekabl. Haiiaure
BEpPOSITHOCTH TOT'O, YTO OPEJI HE BBINAJET HU pasy.

6) B yemnuoHnare o ruMHacTUKe y4acTByroT S0 ciopreMenok: 24 u3 CIIA, 13 u3 Mekcukw,
octanbHble — U3 Kanasel. [lopsaok, B KOTOPOM BBICTYNAIOT TUMHACTKH, ONIPEAETSETCS KpeOreM.
Haiinue BeposSTHOCTH TOTO, UTO CIIOPTCMEHKA, BHICTYIIAIONIAs MIEPBOM, OKaxeTca u3 Kanaspl.

7) B cpennem u3 1400 camoBbIX HACOCOB, TOCTYIHMBIIMX B MpoJaxy, 14 nmoarekatot. Haiimure
BEPOSITHOCTH TOT'O, YTO OJIMH CIy4aiiHO BBIOpAHHBIH JUIsI KOHTPOJIS HACOC HE TOTEKAET.

8) ®abpuka BeimyckaeT cymMKku. B cpennem Ha 190 ka4eCTBEHHBIX CYMOK ITPUXOAUTCSI BOCEMb
CYMOK CO CKpBITBIMHU AeexTamu. Haliiure BeposTHOCTD TOTO, UTO KYIUIEHHAsI CyMKa OKa)KeTCsl
Ka4ueCTBEHHOM. Pe3ynpTatr OKpyrjimTe A0 COTHIX.
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9) B kapmane y Iletu ObL10 4 MOHETHI IO PYOJTIO U 2 MOHETHI 110 5 py0ieii. Ilets, He risas,
IIEPEJIOKUI KAKHEe-TO TPU MOHETHI B IpyroM kapMaH. Haliiure BeposITHOCTb TOTO, 4YTO
NSATHPYOJIEBbIE MOHETHI JIEKAT B Pa3HBIX KApPMaHaX.

10) B ciydaiiHoM sKCiepuMeHTe OpOCcaroT TP UrpasibHbIe KOCTU. HaiiuTe BeposITHOCTD TOTO, UTO
B CyMME€ BbIIIAJIET 7 O4YKOB. Pe3ynpTaT OKpyrimMTe 0 COTHIX.

Pa3nen 8. DjieMeHTHI KOMOMHATOPUKHU, TEOPHH BEPOSITHOCTEH M MaTeMaTHUYECKOii
CTATUCTHKHU

Tema 8.4. DjieMeHTbI MaTeMATHYECKON CTATUCTHKHU

IIpakTHyeckoe 3ansaTHe Ne 21

Heab: pemeHne MpakTHYECKUX 33134 Ha 00pa0O0TKY YHCIIOBBIX IaHHBIX, BEIYUCICHUE UX
XapaKTEePUCTHK.

1. PemmTh 3a1a4n:

1) NmeroTcst JaHHbIe 0 pe3ysbTaTax clayd 9K3aMeHa o MaTeMaTuke rpynisl u3 20 cTyIeHTOB:
54,2,45,3,4,3,25,2,3,2,3,5,4,4,3,4,3.

[Tpoananuszupyiite u npeacTaBbTe HHPOPMAIUIO O pe3ybTaTaxX B BUJE AUATPAMMBI.

2) a) IIpoBenu HECKOJIBKO U3MEPEHUH CllydailHOU BeMM4YuHbI:34; 66; 54; 62; 66; 28; 16; 44; 48; 62.

Haiinure cpennee apudmerndeckoe s3Toro Habopa gucer.

0) I[IpoBenn HECKOIBKO U3MEPEHU clydyailHON BenuuuHbl: 19; 27; 24; 24; 28. Haitnute Mmenuany
3TOro Habopa YHUCElL.

B)[IpoBenu HeckoIbKO M3MepeHuid ciyqaitnoi Benuuunsl: 1000; 1200; 1300; 1900; 1600; 500;
500;1700; 1000; 1000. Haiinute Moy 3TOr0 Habopa YMCen.

3) 3a 9 ner moka3zarenu poxaaeMoCTu eTel B aepeBHe:S; 4; 3; 6; 10; 9; 3; 3; 8. Haiinure cymmy
cpenHero apu(MeTHYecKoro ¥ MeIuaHbl ’TOr0 Habopa YUCElL.

4) Hmerotcs JAHHBIC CPABHUTCJIBHOT'O aHaJIn3a UTOIr0OB BXOAHOTO KOHTPOJIA IO MaTCMATHUKE!

VYueb. rox I'pynmna KauectBo % YCHGB;CMOCTI) Cpennuii KY
0

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 3,4 37,9 0,27
160 11,1 18,5 0,16
HUTOTO 7,25 28,2 0,22

5) Ckopocts 10 aBTOMOOMIIEH, TPOE3KABIINX Yepe3 MepeKpEcTok cocTaBuia (km/4): 36; 40; 30; 58;
68; 37; 61; 53; 41; 36. Haiinure pa3HOCTh CPeAHETO apU(PMETHISCKOTO U MOJIBI ATOT0 Habopa
qrCel.

Pa3nen 9. I'eomerpus. IIpsiMble 1 MJIOCKOCTH B IPOCTPAHCTBE
Tema 9.2. OcHOBHBIE IOHATHS cTepeoMeTpUH. Pacnoso:keHne NpsiMbIX U II0CKOCTeN
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IIpakTnyeckoe 3ansitue Ne 22

Henb: npuMeHEHNE IPU3HAKOB U CBOWCTB PACIIOIOKEHHUS NPAMBIX U INIOCKOCTEN IIPU PELICHUU
3a/1a4.

Pewnts 3anaun:

1. BepHo 11, 4yTO €ciu JAB€ MIIOCKOCTH UMEIOT TPU OOIIME TOYKH, TO 3T TOUKH JIEKAT HA OJTHOU
PSAMOiA?

2. MoryT a1 Be NpsIMbIe UMETh OOIIYI0 TOYKY, HO HE JIS)KATh B OJTHOM TJIOCKOCTH?

3. Touka A ne nexut B miockoctd KMN. HazoBure npsmyro nepecedenus miockocreit AMN u
ANK.

4. Mansl Touku A, B, C, D. [1nockocTs o npoxoaut yepes npsimyro AB, HO He TpoxoauT uepes
touky C. IIpsimbie DB u AC nepecekarotcst B Touke A. CKOJIBKO JaHHBIX TOYEK JIEKUT B IIJIOCKOCTH
a?

5. B npocTtpanctBe panbl Tpu TOUKU. CKOIBKO Pa3IMUHBIX INIOCKOCTEH MOXKHO Yepe3 HUX
MIPOBECTU? YKAKNUTE BCE BO3MOKHBIE CIIy4au.

6. lanbl Touku A, B, C, D. ITnockocts o npoxoaut uepe3 Touku B, C, D, HO He mpoXoauT yepes
Touky A. Ha3zoBuTe Tpu U3 JaHHBIX TOUYEK, KOTOPbIE MOTYT JIEKATh HA OAHOU MPSMOM.

7. Tpu npsiMble TiepecekaroTcs B Touke A. Uepe3 JaHHYIO TOYKY HEOOXOAMMO MPOBECTH ILIOCKOCTb,
COJIEpXKAIIYI0 POBHO JIBE U3 TPEX JAHHBIX MPSAMBIX. CKOJIBKO TaKUX TJIOCKOCTEH MOXKHO MPOBECTH?
PaccmoTpuTe BCce BO3MOXKHBIE CiIydaH.

Pa3nen 9. 'eomerpus. IIpsiMble 1 IJIOCKOCTH B IPOCTPAHCTBE

Tema 9.3. IlapanieabHOCTh NPAMBIX, IPAMON U IVIOCKOCTH, IIJIOCKOCTEH
IIpakT4eckoe 3ansaTue Ne 23

Iean: mpuMeHEHNE IPU3HAKOB NapalIEIbHOCTH NPSAMBIX U IUIOCKOCTEN ITPU PELICHNN 3a/1a4.

Pemuth 331aun:

1. Tpsimble a U b ckpenuBaroTes ¢ npssMoi ¢. MoryT i npsiMble a U b epecekaThbest?

2. llpamas a napaiienbHa IIOCKOCTH @. CyIIeCTBYIOT JIM Ha IUIOCKOCTH O IPSIMbIE, HE
napasuiensHble a? Eciu ga, To KakoBO MX B3aUMHOE IOJIOKEHHE?

3. Hansl Tpeyronbauk ABC u minockocts o, AB|| a, AC|| a. KakoBo B3anMHOE MOJI0KEHUE NPSAMOit
BC u nnockoctu o

4. Ilpsimasi, He Jexalas B IJIOCKOCTHU NapajuleorpaMMa, napaielbHa OQHON U3 €ro AUaroHasiei.
KaxoBo B3aMMHOE pacnoioKeHUE JAHHOM NMPSMOM U IJIOCKOCTH Mapajienorpamma’?

5. Cropona AB napamnenorpamma ABCD nexur B miiockoctu o. KakoBo B3auMHoe
pacnioznoxenue croponsl CD n miockocTtu o?

6. CpenHsis TMHUS Tparelny JeKUT B IUIOCKOCTH 0. Kak pacronoxkeHbl OCHOBaHUS Tpareluu 1o
OTHOILIEHHUIO K TUIOCKOCTH 07

7. Tlpsimas b He mapasuienabHa JIMHUY epecedeHus miockocteil a u 3. KakoBo B3aumHoe
pacrnosioxenue b u a; b u ?

8. Touka C nexur Ha otpeske AB. Uepes Touky A npoBezeHa IIOCKOCTb o, a uepe3 Touku B u C
— napajuiebHbIE IPSIMBIE, IEPECEKAIOLINE Ty MJIOCKOCTh o B Toukax Blu Cl. Haiinure nnuny
otpeska CCl1, ecniu AC: CB=3:2 u BB1=20 cm.

9. Bepmmna A tpeyronasHuka ABC 51exuT B IJI0CKOCTH o, BepuiuHbl B 1 C pacnonioxeHsl 1o
pasHble CTOPOHBI OT 3TOM MIockocTu. OTpe3ok BD - meanana tpeyronsaunka ABC. Uepes
touku B, D, C mpoBeieHbI napauiesibHbIe MPsIMbIE, IEPECEKAIOINE MNIOCKOCTh 00 B TOUKax Bl,
1, C1 coorBerctBenno. Haitnure mymmny /{1, ecnu BB1=14 cm u CC1=8 cm
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Pa3nen 9. I'eomerpus. IIpsiMble 1 IJIOCKOCTH B IPOCTPAHCTBE

Tema 9.4. IlepneHAUKYJISIPHOCTD NPSMBIX, IPSIMOM M IJIOCKOCTH, IJIOCKOCTEH
IIpakTyeckoe 3ansaTHe Ne 24

Ieab: npuMeHeHNE IPU3HAKOB NEPIIEHANKYISIPHOCTH NPSIMbIX U MJIOCKOCTEN MPU PELIECHUH 3a/1a4.

Penmte 3agaun:

1) Jlnuna HaknoHHO# 18 cM. Yron MexIy HakIoHHOM 1 miockocthio 30°. UeMy paBHa 1mHA
MPOEKIMK HAKIIOHHOM Ha 3Ty MJIOCKOCTh?
2) U3 Toukw, nexanieil BHE MJI0CKOCTH MPOBEACHBI K ATON TUIOCKOCTH 1B HAKIOHHBIE MOJ1 YTIIOM

30°, paBHsIe 2V3 px IPOEKIMH 00pa3yloT Mex Ly co6oii yron 120°. Onpenennts paccTosHME
MCXKAY OCHOBAHUSMHU HAKJIIOHHBIX.

3) llpsamoyromnbHelil TpeyronsHuk ABC onupaercst katetom AC Ha mII0CKOCTh @, 00pa3ys ¢ Hell
nByrpannsiit yroi B 60°. Onpesenuts runorenysy BC, ecmu AC=a u paccTosHHe OT BepIIMHbI B
710 TUIOCKOCTH PaBHO b.

4) Karetsl npsimoyrosibsHoro tpeyroibHuka ABC paBubl 12 u 16 am. U3 Bepmnbl npsmoro yria C
BOCCTaBJIEH K IIOCKOCTH TpeyrojbpHuKa neprnenaukyasip CM=28 nm. Haiitu paccrosinue ot
TOYKU M 10 TUIIOTEHY3BI.

5) Beruucauts niuny npoekiuu orpeska 20 cm, ecau yroia ero Hakiona 00, 300, 450, 900.

6) 13 uentpa O kpyra paauyca, paBHoro 3 1M, BoccTaieH neprneHankyisap OB k ero miockocTH.
K okpyxHOCTH NpoOBejieHa KacaTeabHask B TOYKE A U Ha 3TOU KacaTeIbHOM OTJIOKEH OT TOYKHU
kacaHus otpe3ok AC, paBusiii 2 qm. Haiitn qymmny Haknonsnoin BC, ecimu OB=6 nm.

7) IIpsimbie AB, AC u AD nonapHo nepnesaukyispasl. Haiinute otpezok AC, eciiu BC=17

cM, AD=6 cm, BD=10 cm.

Paznen 10. @urypsl B npocTpancTBe. MHOTOrpaHHUKH

Tema 10.2. lIpuzma

IIpakTHyeckoe 3anaTHE Ne 25

Iesn: pemenne 3a1a4 Ha BHIYACICHUE TAPAMETPOB, TUIONIAIN TIOBEPXHOCTH U 00BEMA MTPU3MBI

1. Pemnuts 3a1auu:

1) B npaBuIbHON Y4eTHIPEXYTONBHON IPU3ME IUIONIAAb OCHOBaHMs paBHA S=144 cM2, a BbICcOTa
h=14 cm. Haiitu auarosanbs npu3MBbl.

2) CrtopoHa OCHOBaHUsI MPAaBUIILHON YETHIPEX yrOIbHOW MPU3MBI paBHA 6 cM, a GOKOBOE pedpo
paBHO 8 cM. HaliiuTre momaas NoJHOM NOBEPXHOCTH IIPU3MBI.

3) O6BEM UeTHIPEXyTrONbHOM MPU3MBI paBeH 24 cM, miomans ocHoBanus 12 cm?. OfHa CTOpOHa
OCHOBaHHUS B TpU paza Oouiblie Jpyroi. BeraucnuTe miomaaps MoIHOH MOBEPXHOCTH MPU3MBI

4) CtopoHa OCHOBaHUS PAaBUILHOM TPeyroiabHOW MpU3MBbI paBHa 4 cM, a 60KOBOE pedpo paBHO 5
cM. Halinure rutoniaas NOJHOM MOBEPXHOCTH MPU3MBIL.

5) CropoHa oCHOBaHUS MPABUIILHOMN YE€THIPEXYTOJILHON MPU3MbI paBHA 4 cM, a 00KOBOE pedpo

paBHO 12 cMm. HaiinuTe miiomaas 60KOBOI MOBEPXHOCTH MPU3MBI.

Pa3nes 10. ®urypsl B npocTpancTBe. MHOTOrpaHHUKH
Tema 10.3. [Iapasnenenunen, Kyo

19



IIpakTnyeckoe 3ausitue Ne 26
Heab: pemenue 3a1a4 Ha BRIYUCIICHUE TTAPaMEeTPOB, TUIOIIAIA TOBEPXHOCTH M 00bEMa
napajuiejenumnea

1. Pemuts 3aaun:

1) lnaronans kyba paBHa 243 . OnpenenuTh NOJHYIO TOBEPXHOCTH KyOa.

2) HaliTu nuaroHaib NpsMOYIOJIbHOIO MapajulesIeNuIeaa, €CIIU €ro U3MEPEHMsSI paBHBbL: a) 3 1M, 4
oM, 2 iM; 6) 5™, 7 M, 8 M; B) 30 cm, 20 cm, 120 cm.

3) Halitu quaronains mpsMOYTOJILHOTO MapajlieieuIie/ia, €CJIM ero U3MEPEHUs PaBHBL: a) 2 1M, 6
M, 4 M; 6) 3 M, 9 M, 10 M; B) 40 cm, 70 cm, 110 cm.

4) Onpenenuts 00bEM MPSMOYTOJIBHOTO MapajuieeuIe1a Mo 3-M ero U3MEPEHHSIM:
a)a=8,8=1,3,c=6
6)a=18,8=0,1,c =2

5) Pebpo cBuH1I0BOTO Ky0a paBHO 16 cM. BeluncanuTe Maccy CBUHIIOBOTO Ky0a, eciu pes=11400
Kr/cm’,

6) O6BEM IPSIMOYTOJILHOTO TIapajuiesienuneia papex 24 cM?, omazp ocroBanus 12 cm?. Onna
CTOpOHA OCHOBAHMS B TPH pasa Oosblie apyroil. BeraucauTe miomaas NoJHONH TOBEPXHOCTH
napajuiejenumnesa.

7) B nmpsiMOyToJIbHOM Mapaiieienureie CTOPOHbI OCHOBaHUS paBHBI 9 1 12 cM. /luaronans
napajuiesenumneaa oopa3yeT ¢ IIOCKOCThI0 ocHOBaHus yroi 60°. HalinuTe miomaas 60KOBOM
MOBEPXHOCTHU Mapasliesenueia i ero 00beM.

Pa3nen 10. ®urypsi B npocTpancTse. MHOTorpaHHUKHU

Tema 10.4. [lupamuaa

IIpakTuyeckoe 3ansaTue Ne 27

Heab: pemienue 3a7a4 Ha BBIYUCIEHUE TApaMETPOB, TUIOIIA I TOBEPXHOCTH U 00bEMA TUPAMU/IBI

1. Pemuts 3amauy:

1) lana nmpaBuibHast TpeyrojipHas nupamuaa. Ee 6okoBas moBepxHOCTh paBHa 144 cMm2, anodema —
6 cM. Halitn cTOpOHY OCHOBaHHSL.

2) laHa 4eTbIpexyroyibHas MUpaMHJia, OCHOBaHHE KOTOPOH — MPSIMOYTOJIBHUK CO CTOPOHaMU 15 1
20 m. bokoBble pebpa paBHbI 25 M. HaiiTu BEICOTY UpaMUIbI.

3) bokoBast MOBEPXHOCTh MPAaBUILHON TpeyroibHOM nupaMusl 18 am. Haiitu o0bem 31oit
UPaMU/IbI, €CJIM BbICOTa OOKOBOM TpaHu 4 M.

4) /lnaroHasib OCHOBaHUs IPABUJIBHOM YETHIPEXYTOIbHOM paMusl 1,8 M, Beicota 4,5 M. Halitu
00BEM.

5) B npaBunbHOM 4eTHIPEXYTOIBLHON MTUPaMHIC CTOPOHA OCHOBaHUsA paBHa 10 cM, a 6okoBoOe pedpo
— 13 cm. Haiiaure BbICOTY IUpaMUAbI.

20



6) OcHoBaHME THPAMHUJIBI — IPSIMOYTOJIBHUK CO CTOPOHAaMU 6 cM U 8 cM. Bce 6okoBbIe pébpa
paBHbI 13 cm. Haligute 00BEM TupamMupl.

7) B mpaBUIbHOM YETHIPEXYTOIBHON MUPaMHKJIe CTOpOHA OCHOBaHUs paBHa 4 cM. bokoBoe pedpo
paBHO 8 cM. HaliuTe BbICOTY TUpaMuU/Ibl, IJI0IAs OOKOBOM MOBEPXHOCTH.

Pazgea 11. @urypsi B npocrpancrse. Tesia BpameHus

Tema 11.1. Huaunap

IIpakTnyeckoe 3ansitue Ne 28

Hean: pemienre 3a1a4 Ha BEIYUCIICHUE [TAPAMETPOB, IUIOIIAIA MOBEPXHOCTH U 00bEMA LIMIIUHIpa
1. OTBETUTH HA BONPOCHI U PEIIUTD 3a/1aUHU:

1. HazoBure a5eMeHT, HEe IPUHAUISKAITUN HIUITUHAPY:
a) anodema; ©0) BbicoTa; B) oOpa3ymoluas; T) paguyc.
2. OceBbIM CeueHUEM IUINHAPA SBISETCS:
a) TPEYroJdbHUK; O) Kpyr; B) NPSAMOYTOJIBHUK; T) Tpamerus.
3. TlomHas moBepXHOCTh HMIIMHAPA OnpenesnseTcs mo gopmyne, rae R — paguyc ocHoBanus, L
— obpasyromas, H — BeicoTa:
a) 2RR+H). gy 22 (L+H). ) 2:R* 2RI, 1) 2R% +2RH
4. Paguyc ocHOBaHUs LWJIMHJpA paBeH 2 M, BbicoTa 3 M. JlnaroHaib 0CEBOr0 CEUEHUs paBHa:
a)Sm; 0)7m; B)SM; T)4wMm
5. Panmyc ocHOBaHUS IWIIMH/IpA paBeH 2 M, BbicoTa 3 M. /laroHanb 0CEBOTO CEYCHHUS PaBHA!
a)5m; 0)7M; B)8M; T)4Mm.
Pemvits 3a1auy:
1. [Tnomane 60KOBOM MOBEPXHOCTH IIJIMHIPA PaBHA S6T cM2, a TUaMeTp OCHOBAHUS IUIHH]IPA

paBeH 8 cm. HaliquTe BBICOTY LWIMHIPA U €70 MOJTHYIO OBEPXHOCTb.

2. OCeBBIM CeYeHHeM [UTHHAPA SBISETCS KBAAPaT, JUAaroHab KOTOporo paHa 8\2 cM. Haiiute
MOJIHYIO MIOBEPXHOCTh LIMJIMHPA.

3. Paguyc mununpa paBeH A cM, Beicota h cm. Haiitu rutomans ocHoBaHuUs, 00KOBYIO
IIOBEPXHOCTBH, IOJIHYIO IIOBEPXHOCTD, €CIIU: 4 =5, h =3

Paznen 11. ®urypsl B npocTpancTBe. Tesa BpameHus

Tema 11.2. Konyc

IIpakTnyeckoe 3ansitue Ne 29

ean: pemrenue 3a7a4 Ha BRIYUCIEHNE TAPaMETPOB, TUIONIA/IM TOBEPXHOCTH U 00bEMa KOHYca
1. Peminte 3amavy:

1) OGpa3yromias KOHyca a CM, COCTaBIISIET € TJIOCKOCThIO OCHOBaHUs yrou b°. Onpenenuts 00beM
KOHyca, ecnu:_a = 3, b=45°

2) BricoTa koHYyca paBHa 9 cM, 1IMHA o0pasytoiel paBHa 15cM. Haliqure auameTp ocHOBaHUS
KOHYCa U €ro MOJIHYI0 TOBEPXHOCTb.

3) Bricota konyca paBHa 12 cMm, a JyinHa oOpasyroieit paBHa 15 cm. Haiiaure auamerp ocHOBaHUS
KOHYCa U €ro MOJHYIO TOBEPXHOCTh

4) HaiinuTe miomnaas OOKOBOM MOBEPXHOCTH TEJA, MOJIYUYEHHOTO IPU BPAIIEHUH MPSMOYTOJIBHOTO
TPEYTOJIbHUKA C KaTeTOM 3 CM M MPOTUBOJICKAIUM yrioM 30° BOKpyT OOJIBIIIETO KaTeTa.

2. OTBETUTH Ha BOIIPOCHI I PEIIUTDH 3aJa4H:
1) BrisiBute opmyity, He OTHOCSIIYIOCS K BBIYMCIICHHUIO MOBEPXHOCTH WM 00beMa KoHyca, rae L —
obpasyromas, R — pagnyc, H — BricoTa:
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1 2

~aR?*H

a) 7ZRL; 6) ﬂR(L+R) B) 7ZRH; r) 3

2) O6beM koHyca onpenensercs mo Gopmyse:
LR ) 2Ry

a) 3 ; 0) R°H; )3

b

ﬂﬂRZ
; 1) 3

3) Ecnu BIcoTa KOHYCa paBHa 15, a paguyc ocHOBaHUS 8, TO 00pa3yrolias KOHyca paBHa:
a)l4; 0)17; B)13; r)6.

4) bokoBas MOBEPXHOCTb YCEYEHHOT'O0 KOHYCa SIBJISETCS:

a) 4aCThIO LIMJIMHAPHUYECKON TOBEPXHOCTH;

0) 4yacTbI0 KOHMYECKOI MIOBEPXHOCTH;

B) 4acThIO c(hepryecKOi TOBEPXHOCTH:

I') 4aCThIO MIOBEPXHOCTH 1Iapa.

5) Anametp KoHyca paBeH 4 cM, BbicoTa 6 cM. Haliti 00pa3yromnryro KoHyca 1 OOKOBYIO
IIOBEPXHOCTb.

6) O6pasyromas koHyca papHa 30 cM, 06pasyeT ¢ II0CKOCThIo ocHoBanus yron 30°. Haiitu BbICOTY
KOHYCca.

Pa3nen 11. ®urypsl B npoctpanctse. Tesa BpameHus
Tema 11.3. lllap u cdepa
IpakTnyeckoe 3ansitue Ne 30
Heab: pemrenue 3a7a4 Ha BRIYUCIEHNE TApaMeTPOB, TUIONIA/ 1M IOBEPXHOCTH U 00bEMa 11apa
Pemute 3agaun
1. [Tnomane moBepxHOCTU cdepsl onpeaenseTcs no popmyne, rae R — paauyc cdepsr:
a) 2R%; @) 4R°; ) 47°R*; 1) 4R,
2. I'panunna mapa 3T0:
a) Kpyr; 0) OKpYXHOCTh; B) cepa; T) dILTHUIIC.
3. lnametp mapa paBeH 2 cM. Ero o6bem 1 moBepXHOCTh PaBHBI:
4 4

—7T —7T
a) 3 cmPmdncm? 6) 3 cm’udncemS; B)4n oM
4. Coepa siBseTCs MIOBEPXHOCTHIO:
a) KoHyca; 0) yCe4eHHOro KOHyca; B) HWJIMHIpa; T) Iapa.
5. IoBepxHOCTH mapa paBHa 807 cm?. OnpeenuTh AMaMeTp Iapa.
6. [ToBepxHOCTH IIapa paBHa 3247 cm?, HaiiTu ero paauyc.

3 3

MM T) 27 CM° B T CM,

Paszpnen 12. KoopanHaThel M BEKTOPbI

Tema 12.1. /lekapToBbl KOOPAMHATHI B IPOCTPAHCTBE

IIpakTuyeckoe 3ansaTue Ne 31

Heab: pemenue npocteux 3a1a4 B koopanHaTax. HaxoxaeHne paccTosIHUS MEXKIY ABYMS
TOYKaMHU, KOOPJIMHATHI CEPEJIMHBI OTPE3Ka

BrinonnuTe 3a1aHud:

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

a) Haiinute xoopauHaTel cepeAnHbl oTpe3ka AB

0) Touka B sBisieTcs cepenunoit otpeska AC.

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

a) Haiinure koopauHaThl cepeinHbI OTpe3ka AB
0) Haiinure mmny otpeska AB.
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3. Manwl Touku A(2;-1;0), B(-3;2;1), C(1;1;4). Haitnure koopauHaThl TOUYKH D, €ciii BEKTOPHI
ABucCD pPaBHBI.
1. Hansi Touku A(5;-2;1) u B(-3:4;7).
a) Haiinute koopauHaThl cepeinHbI 0Tpe3ka AB.
0) Haiingure koopaunatsl Touku C, eciii Touka A — cepennHa otpeska CB.
4. Jlokaxxure, 4to 4eThipéxyronbHuK ABCD — napamnenorpamm, ecnu A(1;2;-3), B(0;1;1), C(3;-2;-
1), D(4;-1;-5).
5. Halimure koopauHaThl 4eTBEPTON BepirHbl napauieaorpamma ABCD, eciu A(2;4;-4),
B(1;1;-3), C(-2;0;5).
6. lansl Touku A (2,0,0), B (8,-2,4), C (0,4,2), D (0,4,0) Onpeaenuth, Kakue TOUYKH JISKAT
- B IUIOCKOCTH YZ
-Haocu X

Paznen 12. KoopauHatbl 4 BEKTOPbI
Tema 12.2. BekTopbl B NIPOCTPAHCTBE

IIpakTuyeckoe 3ansiTue Ne 32

Heab: hopMupoBaHre HABHIKOB BBIYMCICHUS KOOPAWHAT BEKTOpa, MOIYJb BEeKTOpa. BrimonHnenue
NENCTBUI HaJl BEKTOPAMHU.

Pemure 3apauu:

1. Jlans BexTopsl a (4; —3;0) u b (—3;1; 2). Haiigure KOOpAMHATHI BEKTOpa
¢ = 23 — 3b.
2. Haiigure 3HaU€HMs M U N, IPU KOTOPBIX BEKTOPHI d U b KOJUIMHEApHEL, eciu a (1; —2; m),
b (n;6;3)
3. Bekropbi a’ AB pasubl. Haiinure koopaunatel Touku A, eciu a'(—1; 2;4), B(2;0;5).

4. JTanbl BekTOphl a (2; —6;3) 1 B(—l; 2; —2). Haiinure: a) |a| + |B|, 0) |3 + B|
5. Haitgure ckanspHOE NpOU3BENECHUE BEKTOPOB au I;, eciu |a| = 4, |B | = \/§,
yroJ MexJy BeKTopaMu paBeH 30°.

6. Jlaubl BekTopsl @ (4;1; —2) u b (3; m; —2). Onpenenute 3HaYEHHE M, IPH KOTOPOM BEKTOPBI
HEPIEH UK YIS PHBIL.

o — 7 — e
7. HaiiuTe ckansipHoe pon3Be/ienue BekTopos a u b, ecin || = 6, |b| = V2,
YroJl MexJy BeKTopaMHU paBeH 45’

Paznen 13. UToroBoe noBropenne

Tema 13.1. UToroBoe mnoBTOpeHne Kypca MaTeMaTuKH

IpakTuyeckoe 3ansitue Ne 33

Hean: 000061menne n3yuyeHHOro MaTepraia B MeAX MOATOTOBKU K 9K3aMEHY
1. Beruucnure

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

B) /75 - Y243

r) VV256

n) 3V16 —41/(-27)

e) V36326

2. BriHecTn MHOKHTEID 3a 3HaK KOopHs (a>0, b>0)
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a) v 108b3d5 6) V50c6
3. Cpasuuts V10 u V11

4. BpMIUCIUTH v17 —+/33- v17 + 33
5. BHecuTe MHOXXHTEJb 1O 3HAK KOPHS

2ab+/ 18b%d®
6. YmpocTuTh BbIpakeHUE
V3b3d5 - Y/ 9béd*
7. BpraucnuTh 3HAYCHUE BHIPAKCHUS
a) 4log4 21

6) 63log65
B) 82—log8 5

8. BrrumciuTh 3HaUYEHUE BBIPpAXKCHUA

a) loge 45 + loge 1.8
0) log, 13 — log, 1%
B) loge 4 +%log6 81

9. Pemuts ypaBHeHUE

ajVx —2=5
6)V4x —5 =3
B)Vl—x=3x+1

10. Pemints ypaBHEHUE
a) 32*~1 =81
0)3-27*=9

11. Pemuth HEpaBEHCTBO

a) 52575 > 2

1\3x—4 1
0G) <x
12. Pemuth paBHEHHE
a)log,x = -2
0)log,(5—x) =3
B) log;(x + 1) + logs(x+3) =1
13. Pemiuth HEpaBEHCTBO
a)log;(7—x)>1
6) log,(5x —9) < log,(3x + 1)
14. BeuucnuTh 3HaUYCHHE BBIPAKEHUS SSin(g) + 2cos(— g) — 5ctg (— %) -4 tgg

15. Beruucnuts sin 2a, cos(a — ), ecnu
sinﬁz—g; 3—n<a<2n;
137 2
cosa=3; 0 <a<Z
5 2
16. Peminth ypaBHeHue 2sinx — 1 = 0

17. PemnTh ypaBHeHHe 2c0s%x — 7sinx —5 =0
18. f(x)= -x*-3x?+2x-1. Beruncmnure f/(-2)
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19. Haiitu yrimoBoii ko3 duiineHT KacaTeabHol K rpaduky GyHKun y=8SinX - 6, MpoBeAEHHOM

. T
B TOUKE rpaduka ¢ aOCIHCCOl Xo= - 3

20. Haiigute nepBooOpaznyro ¢pyHkuun f(X), rpaguk KOTOpOH MPOXOJANUT Yepe3 TOUKY A, eciu
f(x)= 6x%-4x+2, A(-3; 4).

2
21. Beraucinute uHTErpa J.8de .
1

22. Jlanbl aBe Touku A (-4; -5; 5) u B(-2; 1; -4). Haiinute koopauratsl Touku C, KoTOpas
ABJIIETCS cepeuHoN oTpe3ka AB.

23. Jlan Bekrop a (-2; 3;-1). Haiinure nmuHy Bektopa -3a

24. Haiigure paccrosiHue Mexay Toukamu A(-3; 5; -3) u B(4; -1; -5)

25. Haiiiute HanGombiuee 3Hauenne pynxmuu  f(X) =5Xx3+5x? +2

Ha oTpeske [-2; 1].

26. Haiinute nHTEpBaIBl BO3pAcTaHUs M yObIBaHUS (DYHKIIUU

y=2x3 -x2-1

27. B npaBuibHOI yeThIpéxyronpHoil mupamuae SABCD Touka O — neHTp ocHOBaHHUs, S —
BepinHa; BD =32 cm; SB=20 cm. Haiigute ninuny otpeska SO.

28. Tlmomaas OOKOBOM MOBEPXHOCTH IIMIIHHIIpA paBHa 801, a ArameTp ocHOBaHUS paBeH 10.
Haitgure BbICOTY IIUIMHIpA.

29. Beruucnute miomans GUrypsl, OrpaHUueHHON JIMHUSMH, TIPEABAPUTEIHHO ClIEIaB PUCYHOK
y=3- 2x - X2, y=0.

30. (3 6anmna) CocraBbTe ypaBHEHHE KacaTelbHOU K rpaguky ¢pyHkIMHU f(X) B ToUke ¢ abcruccoi
X0, ecmu - f(x)=2sin2x, Xo=n

31. /lnaroHanb MpsIMOYrOJIbHOIO MapauieeNnuIesia COCTaBIsSeT C MIOCKOCTbIO OCHOBAHUS YTOJl
45°, a uaronans 60KxoBoit TpaHy — yro 60°. BeicoTa MpsAMOYyTronsHOTO Hapaieenue/a
paBHa 6 cMm. Haiinute 00bE€M napaenenunesa.

32. IlpaBuibHAs YETHIPEXYToJbHAS MMPH3Ma OMHICaHa OKOJIO HWIMHAPA, PATNyC OCHOBAHHUS
KoToporo paseH 1. [lnomans 60koBOM MOBEpXHOCTH NMPU3MbI paBHa 32. Haiitu BbicOTy
WIMH/pA.

IIpakTH4eckue 3aHATHA NMPO(ECCHOHATBHO-OPHEHTHPOBAHHOIO COACPKAHUSA

[IpakTHKO-OpHEHTUPOBAHHBIE 3aJJaHUSI — 3TO NPUKIIAJHBIE 3a/1aHUSA, B KOTOPBIX PELIECHUE
BO3MOKHO 3a CYET IpUMEHeHus MaTeMaTuku. OCHOBHOM 3ajadeldl NPUMEHEHUs MPAKTHUKO-
OpPUEHTUPOBAHHBIX 33/1aHUH sIBIIsIeTCS (OPMUPOBAHNE YMEHUH JIEHCTBOBATh B COLIMATbHO-3HAYUMOM
cuTyauuu. B npouecce perieHns NpakTUKO-OPUEHTUPOBAHHBIX 3a/laHUMN Y CTYACHTOB pealIn3yloTCs
TakMe HaBBIKM, Kak pabora ¢ wuHPOpMAIHMEH, KPUTHYECKas OIeHKAa, TMOUCK COOCTBEHHBIX
HECTaH/IapPTHBIX PEIICHUN U YMEHHE OTCTauBaTh CBOIO TOUKY 3PEHMSI B TBOPUECKOM AESITETbHOCTH.

3agaua 1. 3a rox B obmactu cosepmieHo 6720 mpectymineHuil. M3 Hux Tskkux — 33; B

COCTOSIHUM aJIKOTOJIBHOTO OIbsHEHUs — 3262; CBA3aHHBIX C JIOPOKHO-TPAaHCIOPTHBIMU
npoucmiectsussMu — 1310. [locne 3aBepuienus ciencrtsus nepenansl B cyq 4520 nes; no 3816 u3
HUX YK€ BBIHECEHBI NPUTOBOPHI, MIPHUEM IIOJOBHHA M3 IMOCIEAHUX — OOBUHHTEIBHBIC;, U3 BCEX
OOBUHUTENBHBIX MIPUBECHBI B iciofHeHue 40 %. 3anoiHUTE 10 KOHITA CICAYIONIYIO TabIuILy:
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Beero 720 [100%
Trmxnx 33

B cocromumnst aaxoroassoro onsxmenus (3262
Tpancnoprusx 1310
3apepenc 4520

Beero npurosopos 3816

OO BuHRTeLNMX

Henoaweno

3angaua 2. B ropuanyeckoir ¢upme 21 IOpHCT SBISIETCS CIEMUAIUCTOM IO TPAKIAHCKOMY
npaBy, 19 — mno yronoBHoMy, 17 — Mo aAMUHHUCTpPATUBHOMY, 11 COTpPYIHUKOB SIBISIOTCA
CHEIMAIUCTAaMH [0 TPaXIAHCKOMY M YrojlOBHOMY IpaBy, 9 — 1O YrojJOBHOMY U
aMUHHCTPATUBHOMY, 8 —T10 TPax/JIaHCKOMY, a 6 COTPYAHHUKOB — CIIELUATUCTHI [T0 BCEM TPEM BHAAM
npaBa. CKOJIKO COTPYJTHUKOB padoTtaer B pupme?

3agauya 3. Ha pucynke npencrasieH rpaduk ducia TSHKKHX U 0C000 TSDKKHX MPECTYIUICHUH B
Poccun 3a nepuog ¢ 1992 r. no 2010 r. Onpenennure KOJINYECTBO MPECTYIJICHUH, COBEPILIEHHBIX B
1994 r., 1997 1., 2003 1., 2006 1., 2009 r. Onpeaenute, B KaKOM ro1y ObLTO COBEPIICHO HAMMCHBIIICE
¥ HanOOoJbIlIee KOJMYECTBO MPECTYIUICHUH. YKaXHuTe, KaK MEHSJICS POCT MPECTYMHOCTh B Pa3HbIC
NIepUOJIbI BPEMEHHU.

Yueno »
npecrynacri 8 Poccmm, Tecas

3agaua 4. [IpectynHuk 3HaeT, uto mudp ceida cocrasien u3 mudp 1, 3, 7, 9, HO He 3HaeT, B
KakoM mopsiike ux HabupaTh. 1) KakoBa BeposITHOCTH TOTO, YTO NEPBBIE JBE LUPPHI OH HaOpas
BepHO? 2) KakoBa BepOSITHOCTB, UTO MPECTYIMHUK OTKPOET cel( ¢ mepBoii MOMBITKU?

3agaua 5. PaccnenmoBanue mpoucmectsus: IlycTh Boe MOA03peBaEeMBbIX CTPEINISIU
OJIHOBPEMEHHO M HE3aBUCHMO Jpyr OT Apyra. BepostHocTh momananusi neporo pasHa 0,8, a
BTOporo pasHa 0,9. Haiiiute BeposTHOCTb TOTO, YTO: a) 00a CTpesIka MOTJIHM MOMAaCTh B 11€J1b, 0) OAUH
U3 TM0JI03pEBAEMBbIX ITOMAJ B LIeJIb; B) HU OJAMH U3 110/103pEBAEMbIX HE MOMAJ B 11€Jb; I') XOTsI Obl OAMH
U3 TI0JI03pEBaeMbIX IOMAJ B 1IEIb.

3agauya 6. CKOJBKO CyIIECTBYET BAapHAHTOB IIOCJIEIOBATEIBHOTO PACCMOTPEHUS IISTH
CJIEICTBEHHBIX BepCUi?

3agaua 7. Kakoe HanMeHblllee KOJUYECTBO jKeje3a MOoTpeOyercs Al MOCTPOEHUS KaMepbl
CoJIepKaHusI 0CO00 OMACHBIX MPECTYITHUKOB, €CIIU 110 CAHUTAPHBIM HOPMaM BBICOTA €€ JIOJDKHA OBITh
He MeHee 2,5 M, a IUIoImaab — He MeHee 6 M2 ?
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2.

3.

4.

Chnucok HCIIO0Jb3YEMbBIX HCTOYHUKOB:

OcHOBHbBIE IeYATHBIE H3JaHusA
1.

AnToHOB, B. . DnemenTtapHas u BbIciias MaTeMatuka : yaeonoe nocobue ans CI1O / B.
U. Antonos, ®. U. Konenesny. — 3-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2025. —
136 c. — ISBN 978-5-507-50675-0. — TekcT : HemocpeaCTBEHHBIN

bynneik, I'. M. Matematuka / I'. M. bynasik. — 2-e¢ usn., crep. — Cankr-IletepOypr :
Jlanb, 2024. — 156 ¢. — ISBN 978-5-507-48578-9. — TekcT : HEmoCcpeACTBEHHBII
KsiTManoB, A. M. Marematuka: yaeOHoe mocobue mist cmo / A. M. Keirmanos, E. K.
Jletinaptac, C. I'. MbicnuBern. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlansp, 2022. — 288
c. — ISBN 978-5-8114-9447-7. — TeKcT: HEMOCPEICTBEHHBIN.

Cuporuna, 1. K. Marematnueckuii ananu3. MarepaktuBubiii kype / U. K. Cuporuna. —
Cankr-IlerepOypr : Jlamp, 2022. — 300 c¢. — ISBN 978-5-8114-9802-4. — Tekcr:

HEIIOCPEICTBEHHBIMN.

OcHoOBHbBIE )JIEKTPOHHBbIE U3IaAHUSA
1. https://znanium.ru/catalog/product/1906092 (mata oOpamenusi: 02.02.2026). — Pexum

JIOCTYTIA: TI0 TIOITHCKE.
2. https://znanium.ru/catalog/product/1855784 (mara oOpamenus: 02.02.2026). — Pexum

JA0CTYyIIa: IO IMOAIIMCKE.

I[OHOJIHI/ITCJII)HI)IC HCTOYHHKH

1.

2.

3.

4.

AmieynoBa, A. C. IIpaktukym 1o matematuke : yaeonoe nocooue / A. C. Ameynosa, E. B.
Kabauesckas. — KemepoBo : Ky3['TY umenu T.®. I'opbaueBa, 2022 — Yacts 3 :
ypaBHeHMs U HepaBeHcTBa — 2022. — 79 ¢. — ISBN 978-5-00137-312-4. — Texkcr :
ANEKTpOHHBIN //  JlaHp @  21eKTpoHHO-OMOiMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/257546

bnsros, 3. V. 3agauyHuk 1o Teopur BEpOSITHOCTEH U MaTeMaTH4yecKou cratuctuke / 3. V.
basro3z. — Cankr-IlerepOypr: Jlanp, 2021. — 236 c¢. — ISBN 978-5-507-44292-8. —
Texct: oanextponnbli // Jlawb: dSneKTpoHHO-OMOMMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/220463

Jlucuukun, B. T. Maremartuka B 3amauax c pewenussmu / B. T. Jlucuukun, W. JI.
Comnogeitunk. — 10-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 464 c. — ISBN

978-5-507-46662-7. — Tekcr : »nexTpoHHbIH / JlaHb : 37I€KTPOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/314798

Hanugaiiko, JI. B. Maremaruka nms skoHomMucToB. COOpHUK 3aaHuil : yueOHOEe mocooue
st CIIO / JI. B. Hanuaiiko, H. B. UBamuna, 1O. JI. llImuar. — 2-e uzn., crep. — CaHKT-
[Terepoypr : Jlamp, 2025. — 432 c¢. — ISBN 978-5-507-50945-4. — Tekcr :
SJEKTpOHHBINM /  Jlamp  :  s;mekTpoHHO-OmMOmmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/491396



https://e.lanbook.com/book/220463
https://e.lanbook.com/book/314798

MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn

denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YIPEIKICHUE BBICIIIETO
oOpa3oBaHUs

«CeBepo-KaBkasckuii (heiepaibHbIA YHUBEPCUTETY

Komnemx CK®VY B r. CtaBpornose

METOANMYECKHUE YKA3AHUSA

K CAaMOCTOAITeJIbHOI padoTe

MO TUCIUTIIINHE 0/1.03 MaTemaTuka
CrienaibHOCTh 40.02.04 FOpucnpyneHuus
dopma 00yueHust ouHast

CraBpornosnb
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Metoaudeckie yKazaHHS K CaMOCTOSITENbHOM paboTe O0OydJaromuxcs 1O JUCIUILUINHE
«MaremaTuka» cocrapiieHbl B cooTBeTCTBUU ¢ TpeboBanusMu OI'OC CIIO u npenHa3zHaYCHBI IS
CTYAEHTOB, o0yuaromuxcs 1o cnernuanbHoct 40.02.04 KOpucnpynenuus

Metoanueckue ykazaHus Ui y4eOHOM TUCIMITIMHBI pa3padoTaHbl:

Ymaposa b.M., npenonasarens komiepxa CKOY B r. CtaBpornoie
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1. logcHuTeILHAA 3ANIHNCKA

JlaHHBIE METOJMUYECKHE YKa3aHMs MPEJHA3HAYAIOTCS JUIS OKa3aHHs IOMOIIM CTY/AEHTaM B
BBINOJIHEHUH CaMOCTOSTENIBHBIX paboT 1Mo yueOHOH auciuminie «MaTemMaTukay.

CamocrosTenbHas paboTa CTyIEHTOB CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIIbHOCTH,
OTBETCTBEHHOCTH ¥ OPTraHU30BaHHOCTH, TBOPUECKOTO MOIX0/a K PEIICHHIO MTPO0IeM y4eOHOTo 1
po(hecCHOHATLHOTO YPOBHSL.

CamocrosiTenbHas paboTa sIBISeTCs 00s3aTENBHON TSI KXKIOTO CTY/ICHTA M OTIpeeNsieTCs
y4eOHBIM TUIaHOM. J[11 OpraHn3anuy caMoCTOSTEIbHON paOboThl HEOOXOANMBI CIICAYIOIINE YCIOBHS:
TOTOBHOCTh CTYJACHTOB K CaMOCTOSITEIBHOMY TPYIy; HAJIMYME W JOCTYIHOCTh HEOOXOIMMOTO
y4eOHO-METOJMYECKOTO U CIIPABOYHOI0 MaTepralia; KOHCYIbTAMOHHAS TIOMOIIIb.

Lenbr0 caMOCTOATENBHOM paboThl 00YJAIOLINXCS SBISIETCS OBNIaIeHUE (PyHIaMEHTATbHBIMU
3HaHUAMU, HpO(l)eCCI/IOHaJII)HI)IMI/I YMCHHUAMHU W HaBbIKaMHU JCATCIBHOCTU I10 HpO(bI/IJ'IIO, OIIBITOM

TBOPYECKOM, UCCIEA0BATEIBCKON AEATEIBHOCTH.

Ilo pgucuuniuae

«MartemaTuka»

CaMOCTOSITEIbHOM pa6OTbII

pa60Ta 110 KOHCIICKTaM HeKHHﬁ;

MPEAYyCMOTPEHBI

clenyolue

WHAWBUAYallbHbIE 3a/1aHUs (IOJATOTOBKA COOOIIEHUH, MPEe3eHTaIUi);

paboTa HaJ BBITIOJHEHUEM HAIJSIHBIX TIOCOOUH (MOIeIeH, TabauIl U ap.);

BBINOJIHEHNE TBOPUYECKUX 3a/IaHUH (COCTaBIIEHHE KPOCCBOPOB, TpaguuecKkux padoT u 1p.).

2. O0beM u conep:kaHue CAMOCTOATEIbHOI PadoThI

BUEI

u  (popmbl

HaumenoBanue
HaunmeHoBaHue pa3aeiioB . Oo6bem
Ne CaMOCTOSITeILHOW padoThl
AUCHUTILTUHBI 4acoB
BrinonHeHue TBOpUECKOro 3adaHus
Paspea 1. [loBTOpenue kypca
1 o (cocraBrieHne  KpoccBopaa) IO 2
MaTEeMaTHUKU OCHOBHOM IITKOJIbI
TeMaM pazJiena
BoinosnHeHue TBOpUYECKOro 3a/laHus
Pasnen 2. Kopuu u creneHu.
2 (coctraBnenue TabauIBl HOPMYI) MO 2
WppatmonansHble ypaBHEHUS
TeMaM paszJiena
Pa3nen 3. [lokazatensHas (GyHKIUS. | BimonHeHne TBOPYECKOTO 3aaHUS
3 [TokazarenbHble ypaBHEHUS U (BBINIOJIHEHUE rpadugeckoit 2
HEpaBEHCTBA paboThI) IO TEMaM pazjena
Pa3nea 4. Jlorapudmsr. [ToarotoBka cooOOIIEHHA O TeMaM
4 Jlorapudmuueckas GyHKITHUS. pazzneina 5
Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA
Pa3nen 5 OcHoBbl Tpuronometrpuu. | [loaroroBka mpeseHTaluit mo TeMam
5 Tpuronomerpuyeckue GyHKIHUH. paznena 4
Tpuronomerpudeckue ypaBHEHHs U
HEpaBEHCTBA
BrinonHenue TBOPUYECKOTO 3aJaHus
Paznen 6. [IponsBogHast pyHKIMH 1
6 (cocraBieHne  KpoccBOpaa) IO 2
€€ IPUMEHEHNE
TEMaM pazJiena
7 Pa3nen 7. [lepBooOpasnas u TToaroroska cooOIeHUi IO TeMaM 2
WHTErpal paznena
8 Pasnen 8. DieMeHTHI IToaroroska cooOIIeHUN IO TeMaM 5
KOMOMHATOPHKH, TEOPUU paznena
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BEPOATHOCTEN U MaTEeMaTUYECKOMN
CTAaTUCTUKU

Pazaen 9. I'eometpus. [Ipsimbie u

Brmonnenue TBOPYECKOI'O 3aaHus

9 (HamMcaHuMe CKa3Kh) [0 TeMmam 2
IJIOCKOCTH B MPOCTPAHCTBE
paznena
BrinosiHeHNE TBOPUECKOTO 33 1aHUS
Pa3nen 10. ®urypsi B P Aati
10 (M3roToOBIICHHE MoJenen 2
MPOCTpPaHCTBE. MHOTOrpaHHUKHU
MHOTOTPAaHHUKOB
BoinonHeHue TBOPUECKOro 3aJaHus
Pa3nen 11. ®urypsi B p el
11 (M3roToBJIICHHE ~ MOJENEeH  Ten 2
npoctpaHcTse. Tena BpameHus
BpalleHus
Hroro 24
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3. TemaTuka coo0lIeHUIi, KOHCIIEKTOB, Pe3eHTAIHii, TBOPYECKHUX 3aJaHU I
Pasznea 1. [loBTOpEeHHE Kypca MATEMATHKH OCHOBHOI IIKOJI

© oo N R ®WDNRE

PazButue nouatus uucna. JleMCTBUTENBHBIE YUCIA
Knaccudukanus gucern.

Uucna u ux ucropus

MarteMaTu4ecKue TCPMUHHBI. I/ICTOpI/IH MMPOUCXOXKIACHUA
IIpoueHTsl, X 3HaYE€HUE U IPUMEHEHHE
TekcToBbIE 3a1a41 U UX PEILICHUE

MareMartnka: UCTOpUs BOSHUKHOBEHMS U Pa3BUTUS
MaremaTuka u €€ poJib B apXUTEKTYype

Bunsl ypaBHeHU# 1 criocoObl UX peIIeHHs

10. HaxosxxneHue KopHE# KBaApaTHOTO YPaBHEHHUS

Paspnen 2. Kopuu n crenenn. UppannonanabHble ypaBHEHUA

1.
2.
3.
4.

Omnpenenenue creneHHoN pyHKuuu. CBONCTBA CTENEHHON QyHKIIMU
Oco0OeHHOCTH pelIeHNsT HPPALIMOHATIBHBIX YPaBHEHUIT YETHON CTETIeHU?
CocraBienune Tabnuubl Gopmys

WppatnmonanbHble ypaBHEHUS U CLIOCOOBI UX PELLICHUS

Pa3nea 3. [lokasarenbHas pynkuus. [lokasarenbHble ypaBHeHHUsI H HEPaBEHCTBA

1.

2.
3.
4

[TokazarenpHast QyHKIHS U €€ CBOKWCTBA

[TokazaTenbHbIC ypaBHEHHS U HEPABEHCTBA: CYIHOCTh U CIIOCOOBI PeIICHHS
Oco0eHHOCTH pelIeHus T0Ka3aTeNbHbIX YPaBHEHUI U HEpAaBEHCTB

I'paduxu QyHxuii u nx npumenenue. [locrpoenne rpaduKoB pa3IMUHbIX QYHKIHI ¢
MOMOIIBIO TPeoOpa30BaHMil

Pa3nen 4. Jlorapugmel. Jlorapudpmudeckasn pyHkuus.
Jlorapudmuuyeckue ypaBHeHHsI 1 HEPABEHCTBA

1.
2.
3.
4
5.

6.
7.

[Tonsitue norapudma u norapupMuyecKor PyHKINH.

CsoiicTBa norapupmMuyeckoil pyHKINH.

Jlorapumsl: CyIITHOCTh M UX CBOMCTBa

[Tpumenenue norapudma. Jlorapudmudeckas cnupans B npupoze. Ee maremaTnueckue
CBOMCTBA

[Tpumeps! norapumMuUecKoil ciupait B IpUPOE U B OKPYXKAIOIIEM MUPE.
Oco0eHHOCTH pelIeHus JIorapu(MUIeCKUX YpaBHEHUH U HEPaBEeHCTB

Jlorapudmsl B Ipupojie U TEXHUKE

Pa3nes 5. OcHoBbl TpuronoMerpun. Tpuronomerpuueckue GyHKIUH.

Tpuronomerpuyeckne ypaBHeHHs] U HEPABEHCTBA

Ok wbdE

6.
7.

TpuronomeTpust 1 MUp BOKPYT HAC

TpuroHomeTpuuecKuil Kpyr, MOJEIb

OcHoBHBIE GOPMYIIBI TPUTOHOMETPUH

CriocoObl penieHust TPHrOHOMETPUUYECKUX YpaBHEHUH.

ANTOpUTM pELIEHUS] OTHOPOJHBIX TPUTOHOMETPUUECKUX YPABHEHUI

MEPBOIr0 U BTOPOTO MOpsiIKa

[TonsiTHE TpUTOHOMETPUYECKUX (PYHKITUNA, CBOHCTBA
I'paduku TpuroHOMEeTpHUECKUX (PYHKITUH

Pa3nen 6. [IpousBoaHasi pyHKIIUM U ee MPUMEHEHHE

1.
2.

[IpaBuia BeraMcaEHUs NPOU3BOIHON. DOPMYIIBI.
[Tpou3BoaHas CIOKHOU (PYHKIUU



HccnenoBanue ¢hyHKIMKM Ha BO3pAacTaHKE U YObIBaHUE (YHKIIUH

Haxoxaenne skcTpeMyMOB (yHKITUH

ANTOPUTM UCCIIEAOBAHMS U IOCTPOCHUS TpaduKa PyHKIIMH ¢ TOMOIIBIO TPOU3BOTHOM.
IIpou3sBoaHas U €€ NPUKIAIHOE 3HAYCHHE

Bropast npousBoaHas GyHKIUU. BITyK10CTh (BOTHYTOCTH) (QYHKIIUN

[TpumeHeHne MPOU3BOJHON B Pa3IMUHbIX 00JIaCTIX HAYKH

HaxoxaeHre mpou3BOJHON BBICIIErO MOPsKa, COOTBETCTBHE 3HAKA BTOPOI
MTPOM3BOTHOM BBITYKJIOCTH (BOTHYTOCTH) (D YHKITH

© oo Ne kW

Pa3nen 7. [lepBooOpa3nasi 1 HHTErpaJ
IlepBooOpasHas, MHTErpal U €ro NPUMEHEHUE
Bce unrepecnoe npo «uTerpan»

HcTopust MHTErpaIbHOTO UCUUCIICHHUS.
I'eomeTpruecknii cMbICI MHTETpasa

ok~ own

®opmyna Herotona-JleiiOHumna.
[IpaBusa BbIYHMCIIEHUS] HHTETPAJIOB
Pa3neu 8. DjieMeHTHI KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEl U MaTeMaTHYeCKOii
CTATHCTHKH.

[Tonsitue cobbITHs. Buabl coObITHIA.

B mupe BeposiTHOCTER

B Mupe komOnHaTopuku

DneMeHTbl KOMOUHATOPUKU. POpMYIIbI
bunom Herorona

Tpeyronbuuk Iackans

DopMyJIbl HAX0XKACHUS BEPOSITHOCTEN
MeToabl MaTEMaTUYECKON CTATUCTUKH
B Mupe ciaydaliHBIX BEJIWYUH.

©ooNo RN R
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. Bunbl ciygaitHpIX BenmmuuH. J[MCKpeTHAs cilydaiiHas BEJIU4MHA.

-
-

. 3aKOH pacrnpeeieHus JUCKPETHOU cllydaiiHOW Benu4yuHbl. Ee uncioBbie
XapaKTEPUCTUKH.

12. TlpuMeHeHre TEOPUH BEpOSITHOCTEH U MaTEMaTHUECKOW CTaTUCTUKU B APYTHX 00IacTIX
HayKu

13. Jlnarpammsbl, THCTOTpaMMBbI

Pazgen 9. I'eomerpus. IIpsiMble U MUIOCKOCTH B POCTPAHCTBE

OcHoBHbIE CBOWCTBA (PUTYPHI B TPOCTPAHCTBE.

CrniocoObl 3a/1aHUs TUIOCKOCTH.

B3aumnoe pacrnonoxeHue ByX NpsIMbIX B IPOCTPAHCTBE
B3anmHoe pacnonokeHue AByX MIOCKOCTEN B MPOCTPAHCTBE
I'eomeTprueckue Tena B IpOCTPAHCTBE U BOKPYT HAc
30J10TOE CEYEHUE B MATEMATUKE U €T0 NPUKIIAJHOE 3HAUECHNE
[IpukitoueHust NpsMON U MIOCKOCTH B IPOCTPAHCTBE
I'eomeTpus: U3 rIyOMHBI BEKOB J0 HAIIUX JHEH

©ONoGRWDNRE

Pa3nen 10. ®urypsl B npocTpancTBe. MHOrorpaHHUKHU

1. TlpaBuibHBIE MHOTOTPAHHUKH.

2. CeueHre MHOTOTPAaHHUKOB

3. Tlupamupl: reOMETPUYECKOE TEJIO U APXUTEKTYPHOE BETUKOJIETINE
4. CummMmeTpus - OCHOBOIIOJIATaONMUNA MTPUHITUIT YCTPONCTBA MUpa
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Busl MHOrOrpaHHHUKOB, X CBOMCTBA

CaoiicTBa npu3Mbl. Buas! npusm.

DopMyJIbl 1)1 HAX0XKACHUS 1011 TOBEPXHOCTH MHOTOTPAaHHUKOB
@opmyIibl U1l HAXOXKICHUS 00BEMOB GUTYP

© 0N Oo

CeueHnie MHOTOIpaHHUKOB. Busbl ceuenunit

Pa3nen 11. ®urypsl B npoctpanctBe. Tesia BpameHust

Tena BpanieHusi, OCHOBHbIE CBOMCTBA

OTHolueHue mIomaaei moBepxHocTel Mo J00HbIX (GUTYP B IPOCTPAHCTBE
DopMyIIbl 1)1 HAX0XKACHUS 00bEMOB

Tena Bpamienus. 3agaua Apxumena

gk~ ownE

Huwmnap. Konyc.

4. MeTtoauyeckue peKOMeHAMHU 10 BHINOJHEHUIO CAMOCTOSATEIbHOH PadoThI
Iloozomoeka ungopmauuonnozo cooouieHus
Coobwenue — 95TO BHUJ BHEAYAUTOPHOM CaMOCTOSITENIbHON paboThl MO TOJITOTOBKE
HEOOJBIIOTO MO 00bEMY YCTHOTO COOOIIEHUS Ui O3BYYMBAHHS Ha CEMHHApe, MPaKTHYECKOM
3anatud. Coodiraemas nHGOpMaIus HOCUT XapaKTep YTOUHEHUsS UM 0000IIeHNUs, HeCET HOBU3HY,

OTpakaeT COBPEMEHHBIH B3TJISA TI0 OTIPECIICHHBIM MTPOOIeMaM.

Coo0rieHne oTIIMYaeTCs OT JOKJIAOB B pedepaToB HE TOJEKO 00beMOM HHPOpPMAITUH, HO U
€€ XapaKTepOoM — COOOIIECHUS JTOTOHSIOT U3y9aeMbIii BOIPOC (DaKTHUECKUMU HITU CTATUCTHYSCKUMU
matepuanamu. Odopmirsercs 3a7anre MUCbEMEHHO, OHO MOKET BKIIFOUYATh 3JIEMEHTHI HATJISTHOCTH
(MIUTFOCTpalnK, IEMOHCTPAIIHIO).

PernameHT BpeMeHH Ha 03ByYHMBaHUE COOOIIEHUS — /IO 5 MHH.

3arpaThl BpEMEHH Ha MOATOTOBKY COOOIIEHUS 3aBUCAT OT TPYAHOCTH cOopa HMH(pOpMAIIUH,
CIIOKHOCTH Marepualia Mo TeMe, UHIUBUAYaIbHBIX OCOOEHHOCTEH CTyIEHTa U OINpPEAETSIOTCS
npenogaBateneM. OpueHTUPOBOYHOE BpeMs Ha MOJATOTOBKY HH()OPMAIIMOHHOTO cOO0IIeHHs — 14.

Kpumepuu oyenku:

* aKTYaJbHOCTH TeMBI, 1 Oa;

* COOTBETCTBHE COJIepKaHUs TeMme, | Oama;

* TayOuHa npopaboTku Marepuaina, 1 6anna;

* TPaMOTHOCTbH U MOJIHOTA UCIIOJIb30BaHUS UCTOYHUKOB, 1 6am;
* HaIWYHe dJIEMEHTOB HarMsaHOCTH, 1 Oarna.

MaxkcuManbHOE KOJIMYECTBO OaIOB: 5

OreHKa BBICTABIISIETCS IO KOJTMYECTBY HAOpaHHBIX OaJIIOB.

Co30anue mamepuanoe npe3enmayuii — 3T0 BUJ CAMOCTOSTEIFHONW pabOTHI CTYJEHTOB 110
CO3IaHHIO HATJISATHBIX WH(POPMAITMOHHBIX TOCOOHIA, BBIMIOJIHEHHBIX C IIOMOIIBI0 MYJIbTUMEINHHON
KOMIbIOTEpHON mporpamMmbel PowerPoint. DToT Bua paboThl TpeOyeT KOOpAMHALIMK HaBBIKOB
CTyJICHTa 0 COOPY, CUCTEMATH3AINH, TIepepadoTKe HHbOopMaIiK, 0OPMIICHHUS €€ B BUJIE TTOJTOOPKHU
MaTepuaIoB, KPaTKO OTPAXKAIOIIUX OCHOBHBIC BOIIPOCHI U3y4aeMOi TEMBI, B AJIEKTPOHHOM Buje. To
€CTh CO3JIaHWE MAaTEepUANOB-TIPE3CHTAIIMN pacIIupsieT METOIbl M cpeacTtBa o00paboTKH U
npecTaBiIeHus yaeOHoM nHdopmanuu, GopMUPYET Y CTYJEHTOB HABBIKK Pa0OTHI HA KOMITBIOTEPE.

Matepuanbl-Ipe3eHTallud TOTOBSTCS CTYACHTOM B BHJE CJIAlJOB C HCIOJb30BAHUEM
nporpammbel  Microsoft PowerPoint. B kadecTBe MaTepuanoB-TIpe3eHTAlMA MOTYT OBIThH
MIPEJICTaBJICHBI PE3YNbTaThl JJOO0r0 BUa BHEAYAUTOPHON CaMOCTOSATEIbHON paboThl, 0 Gopmary
COOTBETCTBYIOIIME PEKUMY MTPE3CHTAIHI.
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3arpaThl BpeMEHU Ha CO3/IaHUE MPE3EHTAINI 3aBUCAT OT CTETIEHH TPYJHOCTHU MaTepHasa o
TeMe, ero 00beMa, YPOBHS CIOKHOCTH CO3JaHHS MPE3CHTAIUU, WHAMBHIYAIbHBIX OCOOCHHOCTEH
CTY/ICHTA U OTIPEACISIOTCS MPENo1aBaTeNIeM.
OpueHTHPOBOYHOE BpEMsI Ha OATOTOBKY — 1,5 u
Kpumepuu oyenku
* COOTBETCTBHE cofepxaHus Teme, 1 6a;
* MpaBWIbHAsA CTPYKTYPUPOBAHHOCTH HHPOPMAIINH, 5 OaJIOB;
* HaJIMYUE JIOTUYECKOU CBSI3U U3JI0KEHHOU nHbopMauu, 5 6amr;
* 3ICTETUYHOCTH O(POPMIICHHUS, €r0 COOTBETCTBHE TpeOoBaHuUsAM, 3 Oallia;
* paboTa mpejacraBieHa B Cpok, 1 Oa.
MaxkcumanbHOe KOJTMYeCcTBO 0ayuioB: 15.
Cooepircanue u oghpopmnenue onopHbvIX KOHCHEKMO8.
OnopHBII KOHCIIEKT — 3TO pa3BEPHYTHIH IUIaH BaIlIeTo OTBETa Ha TeopeTudeckuid Borpoc. OH

MpU3BaH IOMOYb MOCJIE0BATEIBLHO U3JI0KUTh TEMY, a MPENO0IaBaTENI0 JTyYllle OHITh U CIeIUTh 3a
JIOTUKOM OTBETA.

OnopHBIi KOHCIEKT J0DKEH COJEpKaTh BCE TO, UTO 00yJaroImuiics coOupaercs MpeabsiBUTh
NpernofaBaTeNlio B MHCbMEHHOM BHAE. JTO MOTYT OBbITh UepTeXHd, rpaduku, QGopmyisl,
(bOpMYITHPOBKH 3aKOHOB, OTIPENIEICHNUS, CTPYKTYPHBIE CXEMBI.

OcHognbie mpebo8anus K COOePIHCAHUI0 ONOPHO20 KOHCNEKMA

- TOJTHOTA — ATO 3HAYUT, YTO B HEM JIOJDKHO OBITH 0TOOpa)KEHO BCE COJIEpIKaHUE BOIPOCa.

- JJOTHYECKH 0OOCHOBAaHHAS MTOCIIEIOBATEIBHOCTD N3TIOKEHHUS.

OcHognble mpebosanus K hopme 3anucu ONOPHO20 KOHCNEKmda

1. OnopHbIii KOHCHEKT AOKEH OBITh MOHSATEH HE TOJNILKO BaM, HO U TPET0/1aBaTeio.

2. 1o 06beMy OH JOMKEH COCTABIATH MPUMEPHO OJIUH - JBa JTUCTA, B 3aBUCUMOCTH OT 00BbeMa
coJiepKaHus BOIpoca.

3. Jlo;keH cojiepkarh, €CIM 3TO HEOOXOJUMO, HECKOJBKO OTAEIbHBIX ITYHKTOB,
0003HauYEHHBIX HOMEPAMH HITH TPOOeIaMu.

4. He moymkeH cofepikKaTh CIUIONTHOTO TEKCTa.

5. JlomxeH ObITh aKKypaTHO 0(pOpMIIEH (MMETh MPUBJIEKATEIbHBIN BHT).

Memoouxa cocmasnenusi onopHo20 KOHCneKma

1. Pa30uTh TEKCT Ha OT/IEIbHBIE CMBICIIOBBIC MYHKTHI.

2. BpienuTh MyHKT, KOTOPBINA OYJET TIaBHBIM COJIEpP:KaHUEM OTBETA.

3. [Ipuaare miany 3aKOHYCHHBIN BUJ (B cliyyae HEOOXOIUMOCTH BCTABUTH JOMOIHUTEIbHBIE
MyHKTBHI, 13MEHUTH MOCIEI0BATEILHOCTh PACTIONIOKEHUS ITYHKTOB).

4. 3amucarh NOJYYHUBIIHUICS TUTaH B TETPAIN B BHJIE OTIOPHOTO KOHCTIEKTA, BCTABUB B HETO BCE
TO, 9TO JIOJDKHO OBITh, HAITUCAHO — OMPEICIICHUs, (OPMYJIIbI, BEIBOJBI, (DOPMYITHPOBKH, BBIBOJIBI
dbopmyr, GopMyITHPOBKH 3aKOHOB H T.J.

3aTpaThl BpEMEHH NP COCTABICHHH OMIOPHOTO KOHCIIEKTA 3aBUCAT OT CIIOKHOCTH MaTepHhalia
10 TeM€, MHIMBUAYAIbHBIX OCOOCHHOCTE! CTY/ICHTA U ONPEAEISIOTCS MPENoIaBaTeIeM.

OpHEeHTUPOBOYHOE BPEMS Ha MOATOTOBKY — 2 4

Kpumepuu oyenxu:

* COOTBETCTBHE COJepkKaHUs Teme, 1 6a;
* TpaBWJIbHAS CTPYKTYPUPOBAHHOCTH HH(pOpMaIuH, 3 6asia;
* HaJW4YHE JIOTHYECKOU CBSI3M M3JIOKEHHON MHpOopManmu, 40aa;
* COOTBETCTBHUE OopMIIEHUS TpeOOBaHUM, 3 Oasia;
* aKKypaTHOCTb M TPAMOTHOCTH U3JIOKEHUs, 3 Oasa;
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* paborta caaHa B Cpok, 1 Oa.
MakcumanbHOE KOJIUYeCTBO 0aioB: 15.
Cocmasnenue ca00nou (060owarouieil) madauysvl no meme
CocraBienne Tabnun QGopmMya — 3TO BHUJA CaMOCTOSATENBHOW pabOTHI CTYAEHTa TIO

cucTeMaTH3aluyu 00beMHOM HHPOPMALIUU, KOTOpasi CBOAUTCS (000011aeTcs1) B paMKH TaOJIUIIBL.
®opMupOoBaHUE CTPYKTYpPbl TAOJIUIBI OTPa)kaeT CKJIOHHOCTb CTYAEHTa K CHCTEMaTH3allH
MaTepHalia U pa3BUBaeT €ro YMEHHs 10 CTPYKTYpHUpOBaHUIO MH(popMauu. KpaTkocTs n3noxeHus
UHPOPMALIUU XapaKTepU3yeT CIIOCOOHOCTb K €€ CBepThIBaHMIO. B pamkax TaOaHIbl HArjsIHO
0TOOpa)karoTCs Kak pasJiesibl OJHON TeMbl (OJHOIIAHOBBIA MaTepuai), Tak U pa3elibl Pa3HbIX TEM
(MHOTOIIAaHOBBIM Matepuai). Takue TaOIUIBI CO3AIOTCS KaK MOMOIIb B M3YyYEHHUH OOJBIIOrO
o0beMa HHPOPMALINH, JKellasi MPUAATH eMy ONTHMAJIbHYIO (OpMY JJIS 3alIOMUHAHMS. 3aJJaHNE Yallle
BCETO HOCUT 00sI3aTEIIbHBII XapaKTep, a ero Ka4eCTBO OLIEHUBACTCS 10 KAUeCTBY 3HAHUH B ITpoIecce
KOHTpOJs1. OhopMIIsieTcsi MUCbMEHHO.
3aTpaThl BpEMEHU Ha COCTABJICHHME CBOJHOW TaOJMIIBI 3aBUCAT OT oO0beMa MH(OpManuu,
CJIO)KHOCTHU €€ CTPYKTYpPUPOBaHUS U olpeaessercs npenojgaBareneM. OpueHTHPOBOUYHOE BpeMs Ha
MOATOTOBKY — 1 4
Kpumepuu oyenku:
* COOTBETCTBHE COJepKaHUA Teme, | 6ar;
* JIOTMYHOCTb CTPYKTYpbI TaONu1Ibl, 2 O6asia;
* TpaBUIBHBINA 0TOOp MH(pOpMaluy, 2 H6asia;
* Hajguyhe O0000IaIero (CUCTEMAaTH3UPYIOUIETO, CTPYKTYPUPYIOIIETO, CPaBHUTEIHHOTO)
XapakTepa u3j10xeHus nHopmaruu, 3 6anna;
* cooTBeTcTBHE O(hopmieHus TpeboBaHusAM, 1 Gar,
* paboTa caaHa B Cpok, 1 Gai.
MakcumanbHoe KoauuecTBo 6amnos: 10.

Cocmagnenue kpocceopoos no meme
CocraBiieHHE KpPOCCBOPJAOB — 3TO DPAa3HOBHJIHOCTh OTOOpakeHUss HUHGPoOpMaluu B

rpagu4ecKoM BHJI€ M BUJ KOHTPOJIS 3HaHU 0 Hei. PaboTa 1mo cocTaBieHnI0 KpoccBopia TpedyeT
OT CTYACHTA BJIAACHUA MATCPUAIOM, YMCHHA KOHLCHTPHUPOBATH CBOHW MBICIU U THOKOCTD yma.
PasragpiBanrue KpOCCBOPAOB 4yallle MPUMEHSETCS B ayJUTOPHBIX CaMOCTOSATEIbHBIX pabdoTax Kak
METO]T CAMOKOHTPOJISI 1 B3AUMOKOHTPOJISI 3HAHUH.

CocraBneHrue KpOCCBOPAOB paccMaTpUBAETCs KaK BHUJ BHEAYIUTOPHON CaMOCTOATENbHOU
paboThl U TpeOyeT OT CTYICHTOB HE TOJBKO TEX K€ KA4eCTB, UYTO HEOOXOIUMBI TIPU Pa3rabIBaHUN
KpPOCCBOP/IOB, HO 1 YMEHHSI CHUCTEMATH3UPOBaTh HHPopMaiuio. KpoccBop el MOTYT OBITh pa3iIuyHbI
1o opme u 00bEMy CIOB.

3aTpaThl BpEMEHH Ha COCTaBJICHHE KPOCCBOPAOB 3aBHUCAT OT oObeMa WHMOpMaIuu, ee
CJIO)KHOCTH U OTIPECNISIOTCS mpernoaaBareneM. OpueHTHPOBOYHOE BpeMs Ha MOATOTOBKY OJHOTO
KpoccBopaa oobsemom He MeHee 10 coB — 1 9

Kpumepuu oyenxu:

* COOTBETCTBHE COJAEpKaHUs TeMe, | Oa;

* TpamoTHas (OPMYIUPOBKA BOTIPOCOB, 5 OAIIOB;

* KPOCCBODP/I BBITIOJIHEH 0€3 omuoOoK, 3 Oaa;

* paboTa mpeacTaBIeHa Ha KOHTPOJIb B CPOK, 1 Oas.
MaxkcumanbHoe KonuuecTBo 6amnos: 10.
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