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1. losgscHuTEILHAA 3aIUCKA

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

IIpakTHyeckoe 3aHsiTHe — 3TO (hopMa OpraHU3aAIMH YIeOHOTO IpoIiecca, Mpearoaraonas
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 MPAKTHUECKUX YMEHUH, HEOOXOTUMBIX Uil H3y4YCHHS
MOCNEAYIOIUX Y4YeOHBIX TUCIUIUIMH, a TakXe IOArOTOBKAa K NPUMEHEHHUIO 3THUX YMEHHH B
npohecCuoHaNBHOM NeSTebHOCTH.

Tak, Ha NpPaKTUYECKUX 3aHATHUAX 10 MaTeMaTHKe Yy oOywaroumxcs (GOpMUPYETCS yMEHHE
pemaTh 3amadd, KOTOpPO€ B JajbHEWIIEM JOJDKHO OBITh HCIOJNB30BAHO ISl PEIICHHS
npo(ecCHOHANBHBIX  33Jady 1O  CHEUAIbHBIM  JucuuiuinHaM. IIpakTudeckue  3aHsTHA,
IPElyCMOTPEHHBIE JUIsl KOHTPOJISL 3HAHUH 110 UTOTaM U3y4eHHUs y4eOHBIX pa3/iesioB, IPOBOJSATCS B
(dhopmMe KOHTPOIBHBIX PaboT.

B xome mnpakTtuyeckux 3aHATUN O0OydarolluMecs OBJIa/IeBalOT YMEHHUSIMHU IOJIb30BAThCS
WH(OPMALIMOHHBIMU UCTOYHUKAMU, pab0oTaTh C HOPMATUBHBIMU JJOKYMEHTAMHU U UHCTPYKTUBHBIMU
MaTepuaiamMH, CIPaBOYHUKAMH, BBIMOIHATh YEPTEKU, CXEMbI, TaOIUIbI, peliaTh pazHOro poja
3a/1a4M, J1eJ1aTh BBIUMCIICHHUS.

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

1) pacmmpenue 1 3aKperuieHne TEOPETUYECKUX 3HAHUM 110 MaTeMaTHKe, MOJIyYeHHBIX B X0OJI€
JICKIIMOHHBIX 3aHSITHUI;

2) dopMupoBaHHE y OOydarOIUXCsl MPAKTUYECKMX YMEHUN M HABBIKOB, HEOOXOIUMBIX IS
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] MAaTEMaTUKU;

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 HANpPaBICHHOCTH 00I1e00pa30BaTeNbHON  TUCIUITIIMHBI
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. IloBTOpEeHne Kypca MATEeMAaTHKH OCHOBHOM 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 ypaBHEHH»
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=vx*-7x+12
y=vx’-4

Pa3nen 2. «kKopHu u crenenn. UppannoHajibHblie ypaBHEHHD)

Tema 2.3. IlonsiTue crenenu. CpoiicTBa crenenu. CreneHnass pyHkuus

IpakTnyeckoe 3ansitue Ne 4

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

1. HaliguTe 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 YHUCITOBOTO BHIPAKEHUS
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

Pa3nen 3 «Iloka3arenbHas pynkuus. [lokazarenbHble ypaBHEHUS U HEPABEHCTBA)

Tema 3.1. Iloka3arenbHast QyHKIUSA, €€ CBOICTBA.

IpakTnueckoe 3ansitue Ne 5

Heasn: [loctpoenue u urenue rpadukoB mokasarenbHol ¢pyHkiuu. [IpeodpasoBanus rpagukon
1. Pemmuth rpaduueckn ypaBHEHHUE:

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

(%] +1=x>+2
2.

3. —x*=3-1

2. [Toctpouts rpaduk GyHKINUU U OMHCATH €T0 CBOWCTBA (€AMHUYHBIN OTPE30K — 2 KIICTKH):
a) y=3-4 6) y=2"+1

3. Yka3arb cBOWCTBa (PYHKIIMU U MOCTPOUTH IpaduK (YHKIIHH

y=2x+1_2

Pa3nea 3 «Iloka3arenbHas pynkuus. Iloka3arenbHble ypaBHEHHS 1 HEPABEHCTBA»
Tema 3.2. [loka3aTe/ibHbIe ypABHEHUSI, CHCTEeMbl YPABHEHN U HEPABEHCTBA
IIpakTnyeckoe 3ansaTue Ne 6

Heab: popmupoBaHre HaBbIKA PELLIEHUS TOKA3aTENbHBIX YPAaBHEHUH, CUCTEM YpaBHEHUHN U
HEPaBEHCTB.

1. Peminth ypaBHEHUs

1) 8" =64

2) 2X+l:32
o 1

3) 343
(4) .28

4) = &
3 L _[ljlmlﬁ

5) L3

§) 05" =0125 .

7) 3x_2=81;
(EJ ~3

g) \° ;

9) [§]=§



10) 3" =6:3"=27=0
[lj4x—7 _ 6X_3
11) \8

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

2. Pemuth rpaduyecku noxkasareabHOE 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 Iog3x:2; log,8=x.



log, x=1. logg 25 = x

Pa3nen 4 «Jlorapugmsl. JJorapupmuyeckas pynkuus. Jorapupmuyeckne ypaBHeHUs U
HepaBeHCTBa»
Tema 4.2. Jlorapupmuyeckasi GyHkuus
IIpakTnyeckoe 3ansaTue Ne 8
HeJsb: cucteMaTu3upoBaHUe 3HAHUH 110 TEME, pa3BUTHE HABBIKOB IOCTPOCHUS I'pauKOB
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 «Jlorapudgmsl. Jlorapudpmuyeckas pynkuus. JJorapupmuyeckue ypaBHeHUs U
HEpPaBeHCTBA»

Tema 4.3. JlorapupmMuyecKkue ypaBHeHHUs1, CHCTeMbl YPABHEHHUH M Jorapugmuyeckmne
HEPaBEHCTBA

IIpakTyeckoe 3ansaTue Ne 9

esb: cucTeMaTn3upoBaHUE 3HAHUH 110 TeMe, pa3BUTHE HABBIKOB PELICHUS JTOrapHUPpMHUUECKIX
YpaBHEHUH, CUCTEM YPAaBHEHUI 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, 5(4—3x)

10) Ig(x2 —8)3 Ig(2—-9x)

Paznen 5. OcHoBbl Tpuronomerpuu. Tpuronomerpudeckue pynkuuu. Tpuronomerpuyeckue
YPaBHeHHS M HEPABEHCTBA
Tema 5.1. TpuroHomerpuyeckue (PYHKIHH NPOM3BOJBHOrO Yyrja, uuciaa. Paamannas u
rpaaycHasi Mepa yrja
IIpakTnyeckoe 3ansitue Ne 10
Lesb: n3ydeHne pananHOTO METOAA U3MEPEHUS YTIIOB BPAILIEHHS U UX CBSI3U C TPATyCHON MEPOI.
1. HaiiquTe panuanHyio Mepy yrija, paBHOTO:
a)l5®  0)210°
2. Haitnure rpanycHyio Mepy yriia, paBHOTO:
3 6
a)z T 6); T
3. Be1ynuciauTh 3Ha4YeHHE 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. Tpuronomerpuyeckue pynkuuu. Tpuronomerpuyeckune
YPaBHEHHUSA U HEPABEHCTBA

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

Hesas: popMupoBaHUE HABBIKOB ITPEOOPA30BAHUS BRIPAKEHUH ¢ TIOMOIIBIO (OPMYIT
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 TPUTOHOMETPHUECKUX (DYHKIMH, POPMHUPOBAHUE HABBIKOB ITOCTPOCHUS
rpauKOB TPUTOHOMETPUUECKUX (YHKIHUI; MpeoOpa3oBaHus rpa@uKOB TPUTOHOMETPUUYECKUX

byHKIII

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

y= cos(x + EJ
3) 6

" y :sin[x—%j

2. TlocTpouts rpaduK GyHKIIUU
1) y =cosx—-1

y—lsinx
2

2)

ol

4 Y= |2cos x|

Pa3nen 5. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckue GpyHkunu. TpuroHomerpuyeckue
YPABHEHHS U HEPABEHCTBA

10



Tema 5.4. Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA
IIpakTHyeckoe 3ansitue Ne 13

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

1.Berunciuts:

V3

1
arcsin — +arccos—
2 2

arctg L +arcsinl

J3

2arcsin g —4arctgl

2. Pemute YpaBHEHHUS
. 1
sinx——=0
2

2) 2cosx—+/3=0
3) 2cosx-1=0

4) tgx—\/§:0
5) ctg3x =1

6) sin(4x—gj
) tg(2x+%j=1

3. Pemuth ypaBHEHHE, ClIeTaB MOJICTAHOBKY:

1
2

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 YPaBHCHUC MCTOAOM Pa3JIOKCHUA HA

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

5. Pemnre ypaBHeHHE, YIIPOCTUB JIEBYIO YaCTh:

J3 sinzx—coszx:ﬁ

2 ia2
cos’ x—sin® x =—
2 . 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+\/;; 12) y=16x—2\/;;
5) yﬂOXZ%; 13) yzzxa‘%;

6) y=sinx+3; 14) y=2cosx—4x*.
7) y:_2x2_%; 15) =2

8) yz_ZJ__%;

2. Berauciauth npou3BOIHYIO (YHKITUH, UCIIONIB3Ys MpaBwiia U PEpeHIINPOBAHNUS:

=tax.e*.
1) y =cosx-sinx 4) y=tox-e

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

2) y=vx-¢e*. ?
5 x3 +2x8
y= 4x° +1 6) y= X x5
3) 2x—x* '
3. BeIuMcauTh NPOU3BOIHYIO:
x® x?
1) ” x4 2y Y "3,
y_sinx y= COS X
2) X 5) X
3) v =+x-cosx: 6) ¥=vxsinx,
4. Pewnts ypaBHeHue y'=0, ecnu:
y = 8x2% — 4x y = 6x° +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 puirieHT kacatenbHOU K rpaduKy ¢yHKIIIU f(x)ZX3 -3x+4 B TOUKE Xo=2.

7. CocraBbTe ypaBHEHHE KacaTelbHOU K TpaduKy QyHKIUU f(x)=X2+4x+5 B TOUKE Xo=3

Paznen 6. [Ipon3Boanas GyHKUMM U ee IPUMEHEHHe

Tema 6.3. UccienoBanne GyHKIMH € TOMOLIBIO TPOU3BOIHOM

IpakTnyeckoe 3ansitue Ne 16

Heab: hopmupoBaHre HaBHIKOB TPUMEHEHHUS TPOU3BOTHON I UCCIIe0BaHUS (YHKIIUU

1. Haiftu npoMexxyTKu Bo3pacTaHUs U yObIBaHUS (QYHKIIUU
a)f(x)=x>-2x*+x+3
6) f(x)= x> —6x°+9
1. HaiiTu kpuTHUYeCKHe TOYKU (DYHKITIH
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) j4sinxdx; 7) .[SSinxdx.
2) .[GCosxdx; 8) chosxdx.
9 16
3) J(_ coszxjdx; 9) J-(_sinz dex;
20
j’(——jdx 10) J'Fdx;
;1
5) I(X " oos? X) : 11) I(X _sinzxjdx;
6) j 2+6x)ix 12) j(8x—4x3)jx.

2. BBIYUCIUTD ONpeeICHHbIA HHTETPal:

1
_[xsdx
2

s 4) ;

14



T% 2 dx
2)1 ?

o 53 VX ;
J'sin xdx 2
: jcos xdx
32 ; x
6) 2

3. Haiitu momaapb Gurypsl, n300pa>keHHON Ha

3a1aHHOM PHCYHKE!
1)

(N

L L
0

[ R ——

1 VPSRN

g

3. BuuucenuTh miomans GUrypsl, OrpaHiYeHHOM JTHHUAMM:
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

2 V=X y=0 x-3 x=1

Pa3nesn 8. DiieMeHThI KOMOMHATOPUKH, TEOPHHU BEPOATHOCTEH U MaTeMaTHYeCKOM
CTATHCTHKH

Tema 8.1 OcHOBHBIC NOHATHSI KOMOMHATOPUKH
IIpakT4eckoe 3ansaTue Ne 19

Heab: n3ydeHne nmpaBuii KOMOMHATOPUKYU M IPUMEHEHHE TIPH PEIICHU KOMOMHATOPHBIX 3a/1ad.
1. Pemnts 3amauu:

1)
2)

3)
4)

5)
6)

7)

B Baze 6 5610k, 5 rpymt u 4 ciauBbl. CKOJIBKO BapUaHTOB BbIOOpA OJJHOTO II01a?

CKOJBKO CYIIECTBYET BAPUAHTOB MOKYIKH OJIHOM PO3bI, €CIIU 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 uepes B, senyr u3 A B C?

CKOJBKMUMH c1I0OCO0aMH MOKHO COCTaBUTh Mapy U3 OJHOI I1acHOU M OHOM coriacHoi OyKB
CJIOBa «ILIATOK»?

CKOJBKO TaHIEBAJIBHBIX AP MOYXKHO COCTABUTh U3 8 FOHOIIEH U 6 1eByIIeK?

B cTo510B0i1 ecTh 4 nepBrIX 011012 ¥ 7 BTOPhIX. CKOJIBKO pa3IMyHbIX BAPHAHTOB 00ea U3 ABYX
OJIFO] MOYKHO 3aKa3arh?

CKOJIBKO Pa3IUYHBIX JIBY3HAUHBIX YHCEN MOXKHO COCTaBUTh, UCIIONB3Ys LuGpsI 1, 4 u 7, ecnu
UQPbI 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, TPOE3KABIIUX Yepe3 MepeKpECTOK cocTaBmia (kM/4): 36; 40; 30; 58;
68; 37; 61; 53; 41; 36. Haiinute pa3HOCTh CPEIHETO apU(PMETHIECKOTO ¥ MOJIBI 3TOr0 Habopa
qrCel.

Pa3nen 9. I'eomerpus. IIpsiMble 1 MJIOCKOCTH B IPOCTPAHCTBE
Tema 9.2. OcHOBHBIE IOHATHS cTepeoMeTpHH. PacnosoxkeHue NpAMbBIX M IIJIOCKOCTEH
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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 i1 1Be NpsIMbIe UMETh OOIIYIO TOYKY, HO HE JISKATh B OJJHOM IMIOCKOCTH?

3. Touka A ne nexut B miockoctd KMN. HazoBure npsmyro nepecedenus miockocteit 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 TOUEK JIEKUT B IIJIOCKOCTH
a?

5. B nmpoctpanctBe nanbl Tpu TOYKUA. CKOJBKO Pa3IMYHBIX IJIOCKOCTEH 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 TiepecekatoTcs B Touke A. Uepes JaHHYIO TOYKY HEOOXOAUMO MPOBECTH IIIOCKOCTb,
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 TPU3HAKOB NapaIEIbHOCTH MPSMBIX U INIOCKOCTEN IIPU PEILICHUU 3a7ay.

Pemuth 331aun:

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

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

3. Hansl Tpeyronsauk ABC u mockocts o, AB|| a, AC|| a. KakoBo B3anMHOe Mon0XKeHHe MPSIMOM
BC u nnockoctu o

4. Ilpsimasi, He sexalas B JIOCKOCTH NapajuleIorpaMMa, apasieiabHa OQHON U3 €ro AMaroHasiei.
KaxoBo B3aMMHOE pacnoioKeHUE JAHHOM NMPSMOM U IJIOCKOCTH Mapajienorpamma’?

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

6. CpenHsis TMHUS Tpaelny JeKUT B IUIOCKOCTH 0. Kak pacronoxkeHbl OCHOBaHUS Tpareuu 1Mo
OTHOILIEHHUIO K TUIOCKOCTH 07

7. Tlpsimas b He mapasuienabHa JIMHUY epecedeHus miockocTeil a u 3. KakoBo B3anMHoe
pacrnosioxenue b u a; b u ?

8. Touka C nexur Ha otpeske AB. Uepes Touky A npoBeseHa IIOCKOCTh 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 tpeyronsanka ABC. Uepes
touku B, D, C mpoBeieHbI napauiesibHbIe MPsIMbIE, IEPECEKAIOINE MNIOCKOCTh 00 B TOUKax Bl,
1, C1 coorBerctBenno. Haitnure muny /11, ecnu BB1=14 cm u CC1=8 cm
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Pa3nen 9. I'eomerpus. IlpsiMble 1 MJIOCKOCTH B IPOCTPAHCTBE

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

Heab: npuMeHeHNE IPU3HAKOB NEPIIEHANKYISIPHOCTH NPSAMbIX U IUIOCKOCTEN TP PELICHNUH 3a]1a4.

Penmte 3agaun:

1) Jlnuna HaknoHHO# 18 cM. Yron MexIy HaKIOHHOM 1 miockocThio 30°. YUeMy 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 coboii yrom 120°. Onpenennts paccTosHIE
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 npsimoyrosabsHoro tpeyroibHuka ABC paBuel 12 u 16 am. U3 Bepmmns npsmoro yria C
BOCCTaBJIEH K IIOCKOCTH TpeyrojbpHuKa neprnenaukyasip CM=28 nm. Haiitu paccrosinue ot
TOYKHA M 710 THTIOTEHY3HI.

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

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

7) IIpssmbie AB, AC u AD nonapHo nepnesaukynspusl. Haiinute otpezok AC, eciiu BC=17

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

Paznen 10. @urypsl B npocTpancTBe. MHOTOrpaHHUKH

Tema 10.2. [Tpusma

IIpakTHyeckoe 3anaTHE Ne 25

Iess: pemenne 3a1a4 Ha BHIYACICHUE TTAPAMETPOB, TUIONIAI TIOBEPXHOCTH U 00BEMA TPU3MBI

1. Pemnuts 3a1auu:

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

2) CropoHa OCHOBaHMSI MPaBUIILHON YETHIPEXYTroJIbHONU MPU3MBI paBHa 6 cM, a 60KOBOE pedpo
paBHO 8 cM. HaitauTe momaas NOJIHOW NOBEPXHOCTH TPU3MBI.

3) O6BEM UeTHIPEXyTrONbHOM MPU3MBI paBeH 24 cM, miomans ocHoBanus 12 cm?. OfHa CTOpOHa
OCHOBaHHUS B TpU paza Oouiblie Jpyroi. BeraucnuTe miomaas moIHOM MOBEPXHOCTH PU3MBI

4) CTopoHa OCHOBaHUS IPAaBUIILHOM TPEYrojabHOW MpHU3MBbI paBHa 4 c¢M, a 60KoBoe pedpo paBHO 5
cM. Halinure rutoniaas NOJHOM MOBEPXHOCTH MPU3MBIL.

5) CropoHa ocHOBaHUS MPaBUIBLHON YE€THIPEXYTOJILHOM 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
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IIpakTnyeckoe 3ausitue Ne 26
Heab: pemenue 3a1a4 Ha BRIYUCIICHUE TTAPaMEeTPOB, TUIOIIAIA TOBEPXHOCTH M 00bEMa
napajuiejenunena

1. Pemuts 3aaun:

1) lnaronans kyba paBHa 243 . OnpenenuTh MOJTHYIO 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
oM, 4 mM; 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 0osbIie Ipyroil. BeruncouTe miomaas NoJIHON MOBEPXHOCTH
napajuiejenumnesa.

7) B mpsiMOyToJIbHOM TMapa’iesenuIeie CTOPOHbI OCHOBaHUsI paBHbI 9 u 12 cM. /[uaronans
napajuiesenumneaa oopa3yeT ¢ IIOCKOCThI0 ocHOBaHus yroi 60°. HalinuTe miomaas 60KOBOM
MOBEPXHOCTHU Mapasliesenueia i ero 00beM.

Pa3nen 10. ®urypsi B npocTpanctee. MHOTOrpaHHUKHU

Tema 10.4. [lupamuaa

IIpakTuyeckoe 3ansaTue Ne 27

Heab: pemrenue 3a7a4 Ha BEIYUCIEHNE TApaMETPOB, TUIOIIAIU TOBEPXHOCTH U 00bEMA TUPAMU/IBI

1. Pemuts 3amauy:

1) lana nmpaBuibHast TpeyrojipHas nupamua. Ee 60koBas moBepxHOCTh paBHa 144 cM2, 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) bokoBas MOBEPXHOCTH MPABUIBLHON TpeyronbHON nupaMusl 18 am. Halitu o0bem 3Toit
UPaMU/IbI, €CJIM BbICOTa OOKOBOM TpaHu 4 M.

4) /lnaroHajib OCHOBaHUs IPABUJIbHOM YETHIPEXYTOIbHON TupaMusl 1,8 M, BeicoTa 4,5 M. Haiitu
00BEM.

5) B npaBunbHOM 4eTHIPEXYTOIBLHON MTUPaMHIC CTOPOHA OCHOBaHUsA paBHa 10 cM, a 6okoBoOe pedpo
— 13 cm. Haiiaure BbICOTY NUpaMUABI.
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6) OcHoBaHKE THPaMHJIBI — IPSIMOYTOJIBHHUK CO CTOpOHaMu 6 cM U 8 cM. Bee 6okoBbie pédpa
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. Hunaunap

IIpakTnyeckoe 3ansitue Ne 28

Heab: pemenue 3a7a4 Ha BEIYUCICHNE TApaMETPOB, TUIONIAIA TOBEPXHOCTH U 00bEMA IIUITHH]IPA
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 IIMIIMH/IpA paBeH 2 M, BbicoTa 3 M. /lnaronans 0ceBOro CEYeHHs paBHa:
a)5m; 0)7M; B)8M; T)4mMm.
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 CedeHHeM LMTHHAPA SBISETCS KBaparT, JMaroHab KOToporo papaa 8\2 cM. Haiigute
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. Tesna Bpamenus

Tema 11.2. Konyc

IIpakTnyeckoe 3ansitue Ne 29

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

1) OGpa3yromiast KOHyca a CM, COCTaBIIsIeT € MJIOCKOCThIO OCHOBaHUS yroJi b°. Onpenenuts 00beM
KOHyca, ecnu:_a = 3, b=45°

2) Bricota koHYyca paBHa 9 cM, JUIMHA oOpasyroeld paBHa 15cM. Halinure 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 miomaas OOKOBOM MOBEPXHOCTH Tella, MOJYYEHHOTO NP BPAIIEHUH MTPSIMOYTOJIBLHOTO
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 BBIYMCICHHIO TOBEPXHOCTH MM 00beMa KoHyca, rae L —
obpasyromas, R — pagnyc, H — BricoTa:
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1
a) 7ZRL; 6) ﬂR(L+R) B) 7ZRH; r) g
2) O6beM KoHyca onpenensercs mo Gopmyse:
1Ry ) 2 R?

a) 3 ; 0)R°H; )3

AR%H

b

iﬂRz
; 1) 3

3) Ecnu BricoTa KOHYCa paBHa 15, a paguyc ocHOBaHuUs §, TO 00pa3yroliasi KOHyca paBHa:
a)l4; 06)17; B)13; r)6.

4) BokoBasi MOBEPXHOCTb YCEUEHHOT'0 KOHYCA SIBIISIETCS:

a) YacThIO IMJIMHIPHYECKON TOBEPXHOCTH;

0) 4aCThI0 KOHUYECKOM TTOBEPXHOCTH;

B) 4aCThIO c(heprUuEeCKOl TTOBEPXHOCTH:

I') 4YaCThIO TIOBEPXHOCTH IIapa.

5) Anametp koHyca paBeH 4 cM, BbicoTa 6 cM. Haliti 00pa3yromryro KoHyca 1 OOKOBYIO
MIOBEPXHOCTb.

6) O6pasyronias KoHyca paBHa 30 cM, 00pasyer ¢ MIocKocThio ocHoBaHus yron 30°. Haiitu BeIcOTY
KOHYCa.

Pa3nen 11. ®uryps! B npocTpanctse. Tejia BpameHnust
Tema 11.3. lllap u cepa
IIpakTuyeckoe 3ansitue Ne 30
Henan: pemenue 3a1a49 Ha BEIYUCIICHNE TTApaMeTPOB, TUTOMIA/IA MMOBEPXHOCTH U 00BhEMa MIapa
Pemute 3agaun
1. [Tmomane moBepxHocTu cheprl onpexensercs no Gopmyne, rae R — paguyc chepsr:
a) 2R*; @) 4R®; ) 47°R*; ) 4R%,
2. I'panuna mapa 37o0:
a) Kpyr; 0) OKpYXXHOCTb; B) cpepa; TI) IIIHIIC.
3. duametp mapa paBeH 2 cM. Ero 00beM 1 MOBEpXHOCTh PaBHBI:
4 4

— 7T — 7T
a) 3 cmPumdncem® 6) 3 cmPu4dmemd; B)4nlcm
4. Cepa aBnsieTcs NOBEPXHOCTHIO:
a) KoHyca, 0) yCEUeHHOro KOHyca; B) IIHJIMHIpA; T) Iapa.
5. TToBepxHOCTH mapa paBHa 807 cm?. OnpenenuTh AUAMETp IIapa.
6. [ToBepxHOCTH IIapa paBHa 3247 cm?. HaiiTu ero paauyc.

3 3

MM T) 2% CM° B T M,

Paspnen 12. KoopanHaThel B BEKTOPbI

Tema 12.1. /lekapToBbl KOOPAMHATHI B IPOCTPAHCTBE
IIpakTuyeckoe 3ansaTue Ne 31

Heanb: pemienre npocTelmux 3aaay B kKoopauHarax. HaxoxaeHue paccTosHUS MEXKIY IBYMs
TOYKaMHU, KOOPJIMHATHI CEPEJINHBI OTPE3Ka

BrinonnuTe 3a1aHud:

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

a) Haiinute koopauHaThl cepeAnHbI 0Tpe3ka 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 TOYKH D, eciii BEKTOpPHI
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 1 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

Henan: 00001menne n3yueHHOTo MaTepraia B MeIX 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
B TOYKe Tpaduka ¢ abCIrccon Xo= - 3

20. Haiigute nepBooOpa3nyro ¢pyHkuun f(X), rpaguk KOTOpOor MPOXOJAUT Yepe3 TOUKY A, eciu
f(x)= 6x%-4x+2, A(-3; 4).

2
21. Beryucinute uHTErpal I 8xdx.
-1

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

23. lan BekTop a (-2; 3;-1). Haiinure nimny Bekropa -3a

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

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

Ha oTpeske [-2; 1].

26. Haiigute nHTEpBaNIbI BO3pAaCcTaHUS M YObIBaHUS (DYHKIIUU

y=2x3 -x2-1

27. B npaBuibHOI yeThIpéxyronbHoil 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. Beruucnure mioniaas GUrypsl, OrpaHHuEeHHON JIMHUSIMH, TIPEABAPUTEIHHO CJIENIaB PUCYHOK
y=3- 2x - x2, y=0.

30. (3 6amna) CocraBbTe ypaBHEHHE KacaTelbHOU K rpaduky ¢pyHKIMHU f(X) B ToUuke ¢ abcuuccoi
X0, ecmu  f(x)=2sin2x, Xo=n

31. /lnaroHanb MpsIMOYTrOJIbHOIO MapajuleeNuIieia COCTaBISAET C IIOCKOCTBI0 OCHOBAHUS yrojl
45%, a muaronans 60koBo# rparu — yron 60°. BeicoTa mpsMOYroNLHOTO Napasiienenuneaa
paBHa 6 cMm. Haiinute 00bE€M napaenenumnesaa.

32. IlpaBuibHAs YETHIPEXYToJbHAS MPH3Ma OMHICaHa OKOJIO HWJIMHAPA, PATNyC OCHOBAHHUS
KoToporo paseH 1. [lnomans 60koBOI MOBEpXHOCTH NMPU3MBbI paBHa 32. Haiitu BbicOTy
IMH/IPA.

IIpakTH4eckue 3aHATHA NPOECCHOHATBHO-OPHEHTHPOBAHHOIO COACPKAHUSA

[IpakTHKO-OpHUEHTUPOBAHHBIE 3aJJaHUSI — 3TO NPUKIIAJHBIE 3a/1aHUSA, B KOTOPBIX PELIECHUE
BO3MOXKHO 3a CuUeT MpUMEHEHHs MmareMaTuku. OCHOBHOM 3ajauell NPUMEHEHMsI IPaKTHKO-
OpPUEHTUPOBAHHBIX 33/1aHUH sIBIIsIeTCS (OPMUPOBAHNE YMEHUH 1ECTBOBATh B COLIMATbHO-3HAYUMOM
cuTyauuu. B npouecce perieHns NpakTUKO-OPUEHTUPOBAHHBIX 3a/laHUMN Y CTYACHTOB pealIn3yloTCs
TakMe HaBBIKM, Kak pabora ¢ wuHPOpMAIHMEH, KPUTHYECKas OIeHKAa, MOUCK COOCTBEHHBIX
HECTaH/IaPTHBIX PEIICHUN U YMEHHE OTCTauBaTh CBOIO TOUKY 3PEHMSI B TBOPUECKOH JESITETbHOCTH.

3anaua 1. Bospact pe6énka 3 mecsinia 10 guei, ero macca 4kr 500r, a mo HOpMe T0JKHA OBITh
Skr 800r. OmnpenenuTh CTeNneHb MNOTPO(PHHU, eCIi HEJOCTAaTOYHOCTh Macchl Tena 10 15 % - ato 1
crenenn, oT 15 1o 30 % - 2 crenens, 6onee 30 % - 3 creneHs.

3anaua 2. Haiftu cyrounyio HOpMy npuéma nuiy pedbEHka, eciim oHa coctaBisieT 17% ot
Macchl ero Tena. Macca pe6énka 3 kr 320 .

3agaya 3. CKoOJIbKO MJI HMHCYJIMHA HYXHO Ha0paTh B KOMOWHHMPOBAHHBIN IITIPHUIL IS
BBeIleHNA 35 enuHUI AercTBud, ecni 1 M1 = 40 equHUI IeiicTBUS.
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3apaya 4. CxonbkuMmu crioco6amu u3 10 kaHIUAATYp MOXKHO BBIOpaTh 3 MEACECTPHI B 3
otaeneHus’?

3anaua 5. Pe6énok poauincs pocroM 53cM. Kakoil poct y Hero foykeH ObITh B 5 MecsileB, 3
roja?

3agaua 6. PaccunraiiTe CTaTUCTUYECKUM MTOKA3aTENb POKIAEMOCTH, €CITU YHCIIO
POIUBIINXCS KUBBIMU B JTAHHOM Tofy coctaiisieT 6400 uenoBek, a cpelHeroJoBasi YuCICHHOCTb
Hacesienust — 800 000 yenoBek.

3anaua 7. PaccunraiiTe KOJIMYECTBO MOJIOKA, HEOOXOAMMOE Ha CYTKH peOEHKY 3 Mecsia
)u3HHU, Maccor 4800 r, KaTIOpUIUHBIM U 0ObEMHBIM METOOM.

3agaua 8. 10. Paccunraiite J0MKEHCTBYIOLIYIO OKPY>KHOCTh TpyAu peOEHKa B 4 1 8
MECSIICB, €ClIM B 6 MECAIICB OHA COCTaBiIsAIa 45 cM.

3anaua 9. Kakoe cpennee aprepralibHOE JaBJICHUE JOKHO ObITh y peOEéHKa B 7 jieT?
AprepuanbHoe naBinenue = 80 + 2x (80 — cpeanee napnenue ped€Hka B 1 roj, 2 — exxeroaHas
npudaBKa, X — BO3pacT peOEHKA.)

3anaua 10. PaccuutaTe HOpMalIbHYIO Maccy Tena npu pocre 160 cM u macce Tena 44 xr.
Hopwm. macca tena =50 + 0,75(T - 150) + 4 A— 20 (T — pocTt, A — Bec.)
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Metoaudeckie yKazaHHS K CaMOCTOSITENbHOM paboTe O0OydJaromuxcs 1O JUCIUILUINHE
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1. logcHuTeILHAA 3ANIHNCKA

JlaHHBIE METOJMUYECKHE YKa3aHMs MPEJHA3HAYAIOTCS JUIS OKa3aHHs IOMOIIM CTY/AEHTaM B
BBINOJIHEHUH CaMOCTOSTENIBHBIX paboT 1o yueOHo# nuctuminae «MaTeMaTHKa.

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

CamocrosiTenbHas paboTa sIBISIETCS 00s13aTEIBHON TSI KXKIOTO CTY/ICHTA M OTIpeIeNIieTCs
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, UCCIEA0BATEIBbCKOMN 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 4
MPOCTpPaHCTBE. MHOTOrpaHHUKHU
MHOTOTPAaHHUKOB
BoinonHeHue TBOPUECKOro 3aJaHus
Pa3nen 11. ®urypsi B p el
11 (u3roToBiieHHE Mozelen TeN 4
npoctpaHcTse. Tena BpameHus
BpalleHus
[ToaroroBka npe3eHTanuii 1o Temam
12 Pa3nen 12. KoopauHaTel M BEKTOPBI A p H 2
paszzena
Hroro 30
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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. HaxosxaeHue KOpHEH KBaApaTHOTO YpaBHEHUS

Paspnen 2. Kopuu n crenenn. UppaunoHanbHbie ypaBHEHUs

1.
2.
3.
4.

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

WpparmonanbHble ypaBHEHUS U CIOCOOBI UX PEILICHUS

Pa3nea 3. [lokasarenbHas pynkuus. [lokasaTenbHble ypaBHeHHS U HEPaBEeHCTBA

1.

2.
3.
4

[TokazarenpHast QyHKIHS U €€ CBOKWCTBA

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

I'paduxu GyHxuii u ux npumenenue. [locrpoenue rpadukoB pazIMuHbIX QYHKIHHA ¢
MOMOIIBIO TPeoOpa30BaHMil

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

1.
2.
3.
4
5.

6.
7.

[Tonsitue norapudma u norapupMuyecKor PyHKINH.

CgoiicTBa sorapupmudeckoi GyHKIUN.

Jlorapumsl: CyIITHOCTh M UX CBOMCTBa

[Tpumenenue norapudma. Jlorapupmudeckas cnupains B npupoje. 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 TpuronoMerpuu. Tpuronomerpuueckue GyHKIUM.

Tpuronomerpuyeckne ypaBHeHHs] U HEPABEHCTBA

Ok wbdE

6.
7.

TpuronomeTpust 1 MUp BOKPYT HAC

TpuroHomeTpuuecKuil Kpyr, MOJEIb

OcHoBHBIE GOPMYIIBI TPUTOHOMETPUH

CriocoObl perieHust TPUrOHOMETPUUYECKUX YPaBHEHUH.

ANTOpUTM pELIEHUs] OTHOPOAHBIX TPUTOHOMETPUUECKUX YPABHEHUM

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 ¢hyHKIIMKM Ha BO3pacTaHUE U YOBIBaHHE (PYHKITUN

Haxoxaenne skcTpeMyMOB (yHKITUH

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

Bropast npousBoaHas GyHKIUU. BITyK10CTh (BOTHYTOCTH) (QYHKIIUN

[TprMeHeHre TPOU3BOJHON B PA3IMYHBIX 00IACTAX HAYKU

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

© oo Ne kW

Pa3nen 7. [lepBooOpa3Hasi 1 HHTErpaJl
IlepBooOpasHas, MHTErpal U €ro NPUMEHEHUE
Bce unrepecnoe npo «uTerpan»

HcTopust MHTErpaJIbHOTO UCUUCIICHHUS.
I'eomeTpruecknii cMbICI MHTETpasa

ok~ own

®opmyna Herotona-JleiiOHumna.
[IpaBusa BbIYHMCIIEHUS] HHTETPAJIOB
Pa3nes 8. DjieMeHTHI KOMOMHATOPUKH, TEOPHU BEPOSITHOCTEl U MaTeMaTHYeCKOii
CTATHCTHKH.

[Tonsitue cobbITHs. Buabl coObITHIA.

B mupe BeposiTHOCTER

B Mupe komOuHaTOpuKU

DneMeHTbl KOMOUHATOPUKU. POpMYIIbI
bunom Herorona

Tpeyronbuuk Iackans

DopMyJIbl HAX0XKACHUS BEPOSITHOCTEN
MeToabl MaTEMaTUYECKON CTATUCTUKH
B Mupe ciaydaliHbIX BEIUYHH.

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

-
-

. 3aKOH pacnpeeieHus JUCKPETHOUN clTydyaiiHON Beu4ynHbL. Ee uncioBbie
XapaKTEPUCTUKH.

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

13. lnarpammsbl, TUCTOTpaMMBbI

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
[IpukitoueHus npMON U MIIOCKOCTH B IPOCTPAHCTBE
I'eomeTpus: U3 rIyOMHBI BEKOB J0 HAIIUX JHEH

©ONoGRWDNRE

Pa3nen 10. ®urypsl B npocTpancTBe. MHOrorpaHHUKHU

1. TlpaBuibHBIE MHOTOTPAHHUKH.

2. CeueHre MHOTOTPaHHUKOB

3. Tlupamupl: reOMETPUYECKOE TEJIO U APXUTEKTYPHOE BETUKOJIETINE
4., CummMmeTpus - OCHOBOIIOJIAraOMUN MIPUHITUIT YCTPOMCTBA MUpa
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Busl MHOrOrpaHHHUKOB, X CBOMCTBA

CaoiicTBa npu3Mbl. Buas! npusm.

DopMyIIbl 1J1sI HAXO0XKACHHS TUIOIAIe MOBEPXHOCTH MHOTOTPAHHUKOB
DopMyIbI U HAXOKACHHUSI 00bEMOB (QUTYD

© 0N Oo

CeueHnie MHOTOIpaHHUKOB. Busbl ceuenunit
Pa3nen 11. ®urypsl B npocTpanctie. Tesia Bpamenust

1. Tena BpamieHusi, OCHOBHbIC CBOHCTBA

2. OTHOUICHME TUIOMIAICH MOBEPXHOCTEH MOJOOHBIX (PUTYpP B MPOCTPAHCTBE
3. DopMyIbl 111 HAX0XKICHHUS 00BEMOB

4. Tena Bpamenus. 3agaua Apxumena

Huwmnap. Konyc.
Paznen 12. KoopanHaThl U BEeKTOPbI
[IpsimoyronbHas cucteMa KOOpAMHAT B IPOCTPAHCTBE
ITonsiTue BexkTopa. Buasl BEKTOPOB
Onepanuu Haj BEKTOpamMu
BeKTOopsI Ha INIOCKOCTH U B IPOCTPAHCTBE
CucreMpl KOOpAUHAT U UX IPUMEHEHHE
I'padsl. Bunsr rpados. [Ipumenerne rpadoB K penieHnIo 3a1a4q

ok wdPE

4. MeTtoauyeckue peKOMEHIAIMHU N0 BHINOJHEHUIO CAMOCTOSTEILHOH padoThl
Ioozomoexa unghopmauuoHH020 cO0OULCHUA
Coobwenue — 5TO BHUJ BHEAYAUTOPHOW CaMOCTOATENBbHOM pabOThl MO MOJArOTOBKE
HEOOJIBIIOro Mo 00BEMY YCTHOTO COOOUIEHHMs Ul O3BYUMBAHHMS Ha CEMHHApe, MPAaKTHYECKOM
3aHaTu. Coobuiaemast nHpopMalMsg HOCUT XapakTep YTOUHEHUS WM 00001IeHNs, HeCeT HOBU3HY,
OTpa’kaeT COBPEMEHHBII B3TJIs1/1 IO ONpeIeIeHHBIM Ipo0IeMam.
Coobmienne oTau4aeTcst OT I0KI0B U pedepaToB HE TOJIBKO 00beMOM MH(OpMAIK, HO U

€€ XapaKTepOM — COOOIIECHHSI TOTIOTHSIOT H3y4aeMbli BOITPOC (DaKTHIECKUMH UITH CTaTUCTUIECCKIUMU
marepuanamu. OpopmirsieTcst 3aJaHie TUCHMEHHO, OHO MOXKET BKJIFOYATh JIEMEHTHI HATJISTHOCTH
(WILTIOCTpaIuu, IEMOHCTPAITHUIO).

PersnaMeHT BpeMeHH Ha 03ByYMBaHUE COOOILIEHUS — JIO 5 MUH.

3arpaThl BpEMEHU Ha MOJATOTOBKY COOOIIEHMS 3aBUCAT OT TPYAHOCTH cOopa MH(pOpMaIuH,
CIIO)KHOCTH MaTepuayia 1o TeMme, WHIAUBHIYaJbHBIX OCOOEHHOCTEH CTyIEHTa M OIpelNeNsioTcs
npenojasarenaeM. OpueHTHPOBOYHOE BpEMsI Ha MOATOTOBKY HH(OPMAIIMOHHOTO coo0IIeHus — 1.

Kpumepuu oyenku:

* aKTyaJbHOCTb TeMBI, |1 Gai;

* COOTBETCTBHE COZCp)KaHUs Teme, | Oana;

* rayOuHa npopaboTKHU MaTepuana, 1 6amna;

* TPaMOTHOCTH U TOJIHOTA MCIIOJIb30BaHUS HCTOYHHUKOB, | 0ait;

* HaJM4He JIeMEHTOB HarJsIHOCTH, 1 Oana.

MaxkcumanabHOe KOJTMYeCTBO OaLIoB: 5

OreHKa BBICTABISIETCS IO KOJIMYECTBY HAOpaHHBIX OAJUIOB.

Co30anue mamepuanoe npesenmayuii — 3T0 BUJ CAMOCTOSTENLHONU pabOTHI CTYJICHTOB 110
CO3/IaHMIO HAIJIAIHBIX UH(POPMAIIMOHHBIX TOCOOMI, BHIMOIHEHHBIX C MOMOIIBI0 MYJIbTUMEAUMHON
KOMITbIOTEPHOU mporpamMmbl PowerPoint. DtoT Bua paboTel TpeOyeT KOOpPAMHAIIMU HAaBBIKOB
CTyJICHTa 10 COOPY, CUCTEMATHU3AINH, TIepepadoTKe nHpOopMaIK, 0pOPMIICHHUS €€ B BUJIE MTOA00PKH
MaTepuasoB, KPaTKO OTPAKAIOIIUX OCHOBHBIE BOIIPOCHI U3y4aeMOl TEMbI, B AJIEKTPOHHOM Buje. To
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€CTh CO3/laHME MaTepUaOB-TIPE3CHTAMN pacliupsieT MEeTOAbl M CpeAcTBa 00paboOTKU U
npezcTaBieHus yueOHoi napopmanuu, GOpMUPYET y CTYICHTOB HABBIKM PadOTHI HA KOMIIBIOTEPE.

Marepuanbl-lipe3eHTallud TOTOBATCS CTYJCHTOM B BHUJAE CJIAHAOB C HCHOJIb30BAHUEM
nporpamMbl  Microsoft PowerPoint. B kadectBe MmarepuanoB-mipe3eHTalMii MOTYT OBITh
IPEJCTaBJICHbI PE3YyJIbTATHI JIIOOOT0 BUAA BHEAYAUTOPHONW CAMOCTOSITEIHHON paboThl, o hopMaTy
COOTBETCTBYIOIIUE PEKUMY MTPE3CHTAIIHI.

3arpaThl BpeMEHU Ha CO3/IaHKE MPE3EHTAINI 3aBUCAT OT CTENIEHH TPYJHOCTU MaTepHasa o
TeMe, ero o0bemMa, YPOBHS CIOKHOCTH CO3JaHMs MPE3EHTAIMH, WHAUBHUIYaJIbHBIX OCOOCHHOCTEH
CTYJEHTA U OMPEEIIAIOTCS IPENO1aBaATEIIEM.

OpueHTHPOBOYHOE BpEMsI Ha MOATOTOBKY — 1,5 u

Kpumepuu oyenxu

* COOTBETCTBHE COJEepKaHUs Teme, 1 Oa;

* TpaBWIbHAS CTPYKTYPHUPOBAHHOCTH WH(pOpMAaNnH, 5 0aios;

* HAJIWYHUE JIOTUYECKOU CBS3U U3JI0KEHHOU nHbopMaiuu, 5 6ar;

* 3CTETUYHOCTH OPOPMIICHHS, €r0 COOTBETCTBHE TpeOOBaHUsIM, 3 Oalia;

* pabora mpejacTaBiIeHa B CpoK, 1 Oas.

MaxkcuManbHOE KOJTHYecTBO OaioB: 15.

Cooepircanue u oghpopmnenue onopHbLIX KOHCHEKMO8.

OnopHbBIN KOHCHEKT — 3TO Pa3BEPHYTHIN IUIAH BaIlIET0 OTBETA HAa TeOpETUUYECKUil Borpoc. OH
MPU3BaH MOMOYb MOCIIEIOBATEIHHO U3JIOKUTH TEMY, a MPENOAABATEIIO JIYUIIE MOHITh U CICIUTH 32
JIOTUKOW OTBETA.

OnopHBIi KOHCIEKT J0JDKEH COJEpKaTh BCE TO, UTO 00yJaroImuiics coOupaercs MpeabsiBUTh
MpernojaBaTeNio B MHCHBbMEHHOM BHAE. JTO MOTYT OBITh 4epTexu, Trpaduku, GOPMYIbL,
(bOopMyITHUPOBKH 3aKOHOB, OTMPE/IENICHHUS, CTPYKTYPHBIE CXEMBI.

OcHogHble mpeb08anUs K COOEPAHCAHUIO ONOPHO20 KOHCNEKMA

- IOJIHOTA — ATO 3HAYHT, YTO B HEM JIOJKHO OBITH OTOOpPaKEHO BCE COJEPIKAHUE BOMPOCA.

- IOTUYECKH 00O0CHOBaHHAs MOCJIEI0BATENIbHOCTD U3JI0KEHHUS.

OcHnogénbie mpebosanus K ¢oopme 3anucu ONOPHO20 KOHCNEeKma

1. OnopHbIif KOHCTIEKT AODKEH OBITh IOHITEH HE TOJIBKO BaM, HO M MPETOaBaTENIo.

2. 1o 06beMy OH JOJKEH COCTABIISATH MIPUMEPHO OJIUH - JBa JIUCTA, B 3aBUCHMOCTH OT 00BheMa
coJiepXaHus BOIIpoca.

3. lomkeH comepkaTh, €CIM OSTO HEOOXOJUMO, HECKOIbKO OTAENbHBIX ITYHKTOB,
0003HaYeHHBIX HOMEPAMU WU MTPOOEIaMHu.

4. He momxkeH coJiepKaTh CIUIOIIHOTO TEKCTA.

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

Memoouka cocmasnenusi onopHo2o Koncnekma

1. Pa30uTh TEKCT HA OT/IETHHBIC CMBICTIOBBIC TYHKTHI.

2. BpienuTh MyHKT, KOTOPBIA OYJIET TIIaBHBIM COJICPIKaHUEM OTBETA.

3. [Ipuaare niany 3aKOHYEHHBIN BUJ (B cllydyae HEOOXOIUMOCTH BCTaBUTH JOMOIHUTEIbHBIC
MYHKTHI, U3MEHUTH MOCJIEI0BATETbHOCTh PACTIONOKEHUS ITYHKTOB).

4. 3amucarh MOMYYUBIIUICS IJIaH B TETPAIX B BHJIE ONIOPHOTO KOHCIIEKTa, BCTABUB B HETO BCE
TO, YTO JOJDKHO OBITh, HAITMCAHO — OMpEeNieHUs, (OPMYIIbI, BEIBOJBI, (DOPMYITHPOBKHU, BBIBOJIBI
dbopmy, GopMyITHPOBKH 3aKOHOB H T.J.

3arpaTsl BpeMEHHU IIPHU COCTaBJICHUH OMOPHOTO KOHCIEKTa 3aBUCAT OT CIIOKHOCTH MaTepuaia
M0 TeMe, MHIMBUTyaJTbHBIX OCOOCHHOCTEH CTY/IEHTa U OMPENESIOTCS MPEno1aBaTeIeM.

OpHEHTUPOBOYHOE BPEMS HA MOJATOTOBKY — 2 4

35



Kpumepuu oyenku:
* COOTBETCTBHE COJCpKaHHs TeMe, | Oa,
* TMpaBWIbHAS CTPYKTYPUPOBAHHOCTH WH(pOpManuy, 3 Oana;
* HaJIWYHE JIOTUYCCKOW CBS3H M3JIOKEHHON MHpopMaIuu, 46aria;
* COOTBETCTBHE OOPMIICHUS TpeOOBaHUSIM, 3 Oaa;
* aKKypaTHOCTb M IPaMOTHOCTh M3JI0XKEHHUs, 3 Oasua;
* paborta caaHa B Cpok, 1 Oai.
MakcumanbHOE KOJIM4YeCTBO OamioB: 15.
Cocmasnenue ce00nou (0006uwarouieit) madaiuyvl o meme
CocraBienue Tabnun QGopMyn — 3TO BHJA CaMOCTOSATENBHOW pabOTHI CTYACHTa TIO

cucTeMaTH3aluu 00beMHOM HHpOpMAaLKU, KOTopasi cBOAUTCS (000011aeTcs) B paMKH TaOJIHIIBI.
®opMupOBaHUE CTPYKTYPHI TAOIUIBI OTPAXKAET CKIOHHOCTHh CTYACHTA K CHCTEMaTH3aINH
MaTepHala U pa3BUBaeT €ro YMEHHs MO CTPYKTypupoBaHuUio HH(popmaruu. KpaTkocTs n3noxeHus
uH(pOpMaIlMK XapaKTepU3yeT CIIOCOOHOCTh K €€ CBEepPThIBaHMIO. B paMkax TaOnuibl HArjsiaHO
0TOOpaXkaroTcsl KaK pas/iesibl OJHON TeMbl (OJHOIJIAHOBBINA MaTepHal), TaKk U pa3Aebl Pa3HbIX TEM
(MHOTOIUTAaHOBBIM Marepuain). Takue TaOIMIBI CO3/alOTCS KaK MOMOINb B U3YYEHUU OOJBIIOTO
o0beMa HHpOpMaLIUY, XKellas IPUAATh eMy ONTHUMAaIbHYIO (OpPMY /s 3allOMUHAHUS. 3a1aHUE Yalle
BCETO HOCUT 00sI3aTEIIbHBII XapaKkTep, a ero Ka4eCTBO OLIEHUBACTCS 110 KAUeCTBY 3HAHUH B ITpoIecce
KOHTpoJs1. OhopMIIsieTcsi MICbMEHHO.
3arpaThl BpEMEHH Ha COCTAaBJIEHHE CBOJHOM TaOJMIBI 3aBHCAT OT 00beMa WMH(OpMAaINH,
CJIO)KHOCTH €€ CTPYKTYPHPOBAHHUS H OIpesessercs npenoaaBareneM. OpueHTUPOBOYHOE BpeMs Ha
MOATOTOBKY — 1 4
Kpumepuu oyenku:
* COOTBETCTBME COJiepkKaHus Teme, 1 6a;
* JIOTUYHOCTb CTPYKTYpbI TaOIUIIBI, 2 Oana;
* MpaBWIbHBINA 0TOOP MH(pOpManuy, 2 Oanna;
* Hajguywe O0000IaIero (CUCTEMAaTH3UPYIOIIETO, CTPYKTYPUPYIOIIETO, CPaBHUTEIHHOTO)
Xapakrepa u3j10xeHus: uHpopmanuu, 3 6anna;
* COOTBETCTBUE OopMiieHUs TpeOoBaHusM, 1 Oasr;
* pabora caaHa B CpokK, 1 Oai.
MaxkcuMmanbHOe KonruecTBo 0amnos: 10.

Cocmasnenue Kpocceopoos no meme
CocraBieHne KpOCCBOPIOB — ATO Pa3HOBHIHOCTh OTOOpaXKeHHs HUHPOpPMALUU B

rpagu94ecKoM BHJI€ M BUJ KOHTPOJIS 3HaHU 10 HeW. PaboTa mo cocTaBieHHI0 KpOCCBOpia TpedyeT
OT CTYACHTa BJIAACHUA MATCPUAIOM, YMCHHA KOHUCHTPHUPOBATH CBOW MBICIIM U rHOKOCTE yma.
PaBFa)IBIBaHI/Ie KPOCCBOPAOB Hallc MPUMCHACTCA B ayJAUTOPHBIX CaAMOCTOATCIBbHBIX pa60Tax Kak
METO/]T CAMOKOHTPOJISI U B3AUMOKOHTPOJISI 3HAHUH.

CocraBneHrue KpOCCBOPAOB paccMaTpUBAETCs KaK BHUJ BHEAYIUTOPHOM CaMOCTOATENbHOMN
paboThl U TpeOyeT OT CTYACHTOB HE TOJBKO TEX K€ Ka4eCTB, YTO HEOOXOIUMBI TIPU Pa3rabIBaHUN
KPOCCBOPJIOB, HO I YMEHHsI CUCTEMATH3UPOBaTh HHPopMaIuio. KpoccBoppl MOTYT OBITh pa3TUYHbI
1o ¢opme 1 00BEMY CIIOB.

3arpaThl BpEMEHU Ha COCTaBJIEHHE KPOCCBOPAOB 3aBUCAT OT oObeMa HH(oOpManuu, ee
CJIOKHOCTH U ONpEeNeNsioTcs mpenoaasareneM. OpUeHTHPOBOYHOE BpeMsi Ha MOATOTOBKY OJHOTO
KpoccBopaa oobemom He MeHee 10 croB — 1 9

Kpumepuu oyenku:
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* COOTBETCTBHE COJepXkaHus Teme, 1 Oan;

* rpaMoTHas (OPMYIHPOBKA BOIIPOCOB, 5 OAIIIOB,;

* KpPOCCBODJI BBINIOJHEH 0e3 ommbok, 3 Oaa;

* paboTa mpeacTaBieHa Ha KOHTPOJIb B CPOK, 1 Gai.
MaxkcumanbHoe Kom4ecTBo 0amios: 10.
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