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1. [losicHUuTEILHAA 3aIHUCKA

JlaHHbIE METONMYECKUE YKa3aHHs IMpeIHa3HAyaloTCs IJIs OKa3aHMs MOMOUIM CTyJEHTaM B
BBITIOJTHEHUH MPAKTUYECKUX paboT 1Mo y4eOHo# nucuuruinae «MareMaTuka.

IIpakTuyeckoe 3aHsiTHE — 3TO opMa OpraHU3aINU yI4eOHOTO MpoIiecca, MPenoararomas
BBHITIOJTHEHNE OOYYAIOIMIMMUCA TIO 33JaHUI0 M TOJ PYKOBOACTBOM IIPEMOAABATENs] OJHOW WIH
HECKOJIbKUX MPAKTUIECKUX PaboT.

JlugakTuueckass 1edb  MPAKTHYECKUX  paboT - (GopMHpOBaHHWE Y  OO0y4aromuxcs
npoecCHOHANBHBIX YMEHHMM, a TakKe MPaKTUUYECKHX YMEHHM, HEOOXOJUMBIX ISl U3ydeHUs
MOCNEAYIOIUX Y4YeOHbIX IUCIUIUIMH, a TakKe IOJrOTOBKAa K NPHUMEHEHHUIO 3TUX YMEHUH B
npodhecCuOHANBbHOM e TENbHOCTH.

Tak, Ha MPaKTUYECKUX 3aHIATHUSIX MO MAaTeMaTUKe y oOydaromuxcs (GopMHpyeTcs yMEHUe
pemiate 3amadyd, KOTOpPOE B JalbHEHIIeM JOHKHO OBITh HCIOJNB30BAHO IS PELICHHS
npo(eCCHOHANBHBIX  337ad 1O  CHEHUAIBHBIM  JUCHUIUIHHAM. [IpakTudeckue  3aHSTHSA,
MPElyCMOTPEHHBIE ISl KOHTPOJISl 3HAHUH 110 UTOTaM M3YYCHUS YU4EeOHBIX pa3JieloB, IPOBOAATCS B
dbopMe KOHTPOITBHBIX PalboT.

B xome mnpakTthyeckux 3aHATHN oOOydaroluecs OBJIAJEBAlOT YMEHUSIMHU I0JIb30BAThCA
MH(OPMaLlMOHHBIMU UCTOYHUKAMHU, pabOTaTh C HOPMATUBHBIMU TIOKYMEHTAMU M MHCTPYKTUBHBIMU
MaTepuaiaMH, CIPaBOYHUKAaMH, BBIOJIHATH YEPTEKU, CXEMbI, TaOIUIBI, peuiaTh pa3HOro poja
3a/1a4u, JIeNIaTh BEIYMCIICHHSL.

3ama4n, KOTOPHIE PEMIAIOTCS B XO1€ IPAKTHUECKUX 3aHATUH 10 MAaTEMaTHKE:

1) pacmmpenue U 3aKperuieHne TEOPETUUECKUX 3HAHUN 10 MaTeMaTHKe, MOTYYCHHBIX B X0
JICKIIMOHHBIX 3aHATHH;

2) ¢opmupoBaHue y 0Oy4aIOIIMXCS MPAKTHYECKUX YMEHHMH M HABBIKOB, HEOOXOIMMBIX JJIS
YCIIELIHOTO pEelIeHHs 3a/1a4 110 MaTEeMAaTHKE;

3) pa3ButHe y OOy4aromuxcs MOTPEOHOCTH B CaMOOOpa30BaHWUU M COBEPIICHCTBOBAHUU
3HAHUW U YMEHUH B MPOLECCE N3YUEHUS] MATEMATUKH;

4) ¢dbopmupoBaHHE TBOPYECKOTO OTHOIIEHUS M HCCIENOBATENbCKOIO MOJXO0Ja B Ipoliecce
W3YYCHUS MAaTEMATHKU;

5) bopmupoBanue podhecCHOHATFHO-3HAYMMBIX KAaUeCTB OYYIIEro CIEUaINCTa U HABBIKOB
MPHUIOKEHUS TTOJTyYEHHBIX 3HAaHUH B IpoecCHOoHaIbHOM cdepe.

Ocoboe 3HaueHue oOmeoOpa3oBarTenbHas JUCHUAIUIMHA UMEET NMpH (OPMHUPOBAHUU OOIIUX
(OK) xoMmrieTeHIIHiA.

[Mpunnun npodeccuoHaabHON HANMPaBIEHHOCTH O00IIe00pa30BaTEIHbHOM  AUCITUTLUTHHBI
peanusyercs 4yepe3 KOppesLUIo MPEeAMETHBIX, METAIPEIMETHBIX U JUYHOCTHBIX 00pa30BaTEIbHBIX
pesyasTatoB @I'OC COO c¢ o6mmmu kommerenuusymu CIT1O.

Pasznea 1. «IloBTOpeHne Kypca MAaTEMATUKHA OCHOBHOM HIKOJIbD)

Tema 1.1. IloBTOpeHHe Kypca MATEeMATHKH OCHOBHOM IIKOJIbI

IIpakTnyeckoe 3ansitue Ne 1

Heab: 0000meHne 3HAHWKW TO TEME, BBHINIOJIHEHHE apu(PMETHYECKHX JCUCTBHI HaJ YWCIaMH,
coyerass YCTHBbIC W THCbMEHHBIC NPHEMbI, CpaBHEHHE YMCIIOBBIX BBIpakeHHH. [IpeoOpazoBaHme
BBIPOKEHUI 1O (OpPMYyJIaM COKPALICHHOTO YMHO>KEHUS, OCHOBHBIC MPUEMBbl PEIICHUS JTHMHEHHBIX,
KBaJPaTHBIX YPABHEHUN U HEPABEHCTB.

1. Yucno Z ysenmnuunu Ha 40%, 3ateM pe3ynbTaT yMeHbIIWIU Ha 60 %, B urore nomyuniau 280.
Haitgure yucno Z.
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2. IlpeacraBuTh OECKOHEYHYIO IEPUOTUYECKYIO IECATHYHYIO ApoOb B BI/I€ OOBIKHOBEHHOM JIPOOH:
a) 0,(4) 6)2,(15) ) 1,2(6)

(x+3)? 3x+9
2x—4 " x2-4

3. Ynpocture BbIpaKeHHE:

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

2) 2x* —9x+10=0;

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

4) x4—5x2+4:0;

5. PemmnTh HEpaBEHCTBO:
1) x*-22x-23<0;

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

3) (6x—3)x+4)<0.

Pasznen 2. «Kopuu u crenenu. UppaunoHajbHbie YpaBHEHUS»

Tema 2.1. IlonsTue kopust. Dynkuun y = VX.

IIpakTnyeckoe 3ansiTue Ne 2

Ilesnb: BEIUKCICHUE U CPABHECHUE KOPHEH, BBIIIOJHEHUE IPUKNAIKA 3HAYECHHS KOPHS.
[IpeoOpazoBanne YNCIOBBIX U OYKBEHHBIX BBIPAKCHUN, COACPIKAIIMX paAuKaibl. BeimomHenue
pacueToB 1o GpopmysaM, COASPKALIIM PauKajbl, OCYIIECTBIS HEOOXOAMMbIE MTOJICTAHOBKU U
npeoOpa3oBaHusl.

1. Beryuciure:

a) V16 * 625
6) 3/0,125 - (—64)

B) "/511—6- V256
r) 3\/\/@

n) 4332 +23/(-8)
e) V56 % 29

2. Pemte ypaBHEHUE:

a) x3+125=0
6)x7 =—
128

B) 16x*—625=0

3. IIpencrasbTe BBIpaXKEHUE B BUIE CTENEHU C PAllHOHAIBLHBIM [TOKA3aTEIIEM:
5 3
a) Vx? *Vx?
4
6) val

Pasznen 2. «Kopuu u crenenu. UppaunoHajbHbie YpaBHEHUS»
Tema 2.2. HppauunoHanbHble YpaBHEHHUS
IIpakTyeckoe 3ansaTHe Ne 3



Hennb: pemeHne UppaLMOHAIBHBIX YPAaBHEHUN pa3/InNYHOTO YPOBHS CI0KHOCTH. Ilepexon k
PaBHOCWJIBHBIM YPaBHEHHSIM

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

B) V2 —4x +3x2=2x—3
r)2vx?+8= 2x+1
nVd+x=+V2x—1
e)x+2=2Vx+5

2. Pemmnth ypaBHEHHUS
) Yt 5 =4
0)x= 2vx+1-2

3. Haiitu o6macth onpenenenus QyHKIUU:

y=ax’=Tx+12
y=vx"-4 '

Pasznen 2. «Kopuu u crenenu. UppaunoHajbHbie YpaBHEHUS»

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

IIpakTnueckoe 3ausitue Ne 4

Henb: BblUMCICHUE CTENEHENH C palMOHAIBHBIM IOKa3aTeleM, NpeoOpa3oBaHUE YHWCIOBBIX U
OYKBEHHBIX BBIPDOKEHUH, COACpKAIIUX CTEIEHU, TPUMEHSS CBOWCTBA, pPAa3BUTHE HABBIKOB
NOCTpOeHUS IpauKOB (PyHKIIHI

1. Haiinute 3Ha4eHHE YUCIOBOTO BBIPAKEHUS:
7—10.75
a) —=

2 1
105 -102-1091

6) 10
B) 21.5 . 2—0,7: 40,4
1 1

ab3-a3b 1 1
2. YrupocrtuTe BEIpakeHue: a) —— 0) (xz — 1) - (xz + 1)
(ab)3
3. Haiinure 3Hau€HUE YUCIOBOTO BBIPAXKEHHUS
67679
a) 6—12
“z 1 e
495 -730.7%
76

B) 2503 - 51#: 625025

4. Yipoctute BbIpa)kKeHHE

pelette o) (-3). (s +3)

5. I[ocTpouts rpaduk cTeneHHOW QyHKITUU:



2
1) y=x - 4
Dy=x3+2
Pa3nen 3 «Iloka3arenbHas pyHkuus. Iloka3aTreqbHble ypaBHeHHS 1 HEPABEHCTBA»
Tema 3.1. Iloka3aTenbHas QyHKIUSA, €€ CBOICTBA.
IIpakTnyeckoe 3ausitue Ne 5

Hean: [Toctpoenue u urenue rpadukoB nokaszarenbHol Gyakuun. [Ipeodpazoanus rpadukos
1. Pemmmth rpaduueckn ypaBHEHHUE:

(%) +l=x"-2
I.

(1] +1=x"+2
2.\?

3. —x'=3"-1

2. [Toctpouts rpaduk GyHKIMU U ONKCATH €T0 CBOMCTBA (SAMHUYHBINA OTPE30K — 2 KIICTKH):
a) y=3"-4 6) y=2"+1

3. Yka3arb cBOHCTBa PYHKIIUU U MIOCTPOUTH rpaduk QyHKIINN

y:2x+1_2

Pasznen 3 «lloka3zarenbHas pynkuus. [lokazarejbHble ypaBHEHUS] U HEPABEHCTBA»
Tema 3.2. [loka3aTejibHbIC yPAaBHEHHUSsI, CHCTeMbl YPABHEHUH M HEPABEHCTBA
IIpakTuyeckoe 3ansaTue Ne 6

Lesn: popMupoBaHUE HABBIKA PEIICHUS MIOKA3aTEIbHBIX YPABHEHUH, CUCTEM ypaBHEHUN U
HEPABECHCTB.

1. Pemuth ypaBHEHUS

1) 8" =64

2) 2.\'+1 =32
7oL

3) 343

NOE-

3717)( _ [lj2x+3
5) 3

6) 0,57 =0,125.
7) 37 =81,

8) (éj - :

(e
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10) 3% -6-3"-27=0

[lj4x—7 _ 6X73
11) 6 .

b

12) 27 -6:2"+8=0,

2. Pemuth rpaduuecku Moka3zaTeqbHOE ypaBHEHUE

3

27 =x+1
3. PemmuTh cuctemMy ypaBHEHU
x—y=4
D {5 = 55
x+y=-2
) 6*t5Y =36

4. PeminuTh HEPABEHCTBA

a) 51-2% > 1

—  0() =5 pe-224

9 —3*<6 p)4*-4>— )4 —6-2"+8<0

K) 4% —3-2% > 2

Psaea 4 «Jlorapudmel. Jlorapugmudeckas dynkuusa. Jlorapupmuueckue ypaBHeHUs U
HEPaBEHCTBA»
Tema 4.1. JlorapudmM u ero cBoiicrpa
IIpakTuyeckoe 3ansaTue Ne 7
Lesb: BeIIOTHEHNE TPe0OPa30BaHUI BIpaKEHUH, IPUMEHEHHE (OPMYJI, CBI3aHHBIX CO
CBOWCTBaMH JIOTapu(pMOB.

1. IlpencraButh B Buue jgorapudma

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

2. BeruucnuTh 3HaYCHHUE BBIPAKCHUS
a) Zlogz 11

6) 53log54

B) 72+log73

r)log,, 3+ log,, 4
n) log, 192 — log, 3
€)21g3—-1g0,81
x) log, 15 — log, 30
3) log; 81 * logs 125
I/I) 6zlog63

K) 31+log3 8

3. Halitu x, ecnu log; x =2 : log,8=x



log, x=1. log,25=x

Pa3nen 4 «Jlorapugmsl. Jlorapupmudeckas pynknus. JJorapupmudeckue ypaBHeHHS U
HepaBeHCTBa»
Tema 4.2. Jlorapupmuyeckasi GpyHkuus
IIpakTyeckoe 3ansaTHe Ne 8
Iesb: cucteMaTu3upoBaHue 3HAHUH 110 TEME, pa3BUTHE HABBIKOB TOCTPOEHUSI IpahuKoB
norapuMuIecKux QyHKITUH.

1. Pemuth rpaduyecku ypaBHEHUE:

a) x* +1=log, x

6) -x+6=log, x
2. Ykazarb cBOMCTBa GYHKIIUH U IOCTPOUTH Ipaduk PyHKITUH

a)y = log; x
0)y =logzx +1
B) y = log;(x + 4)
3ameuanue: ece scnomozamenvivie cpapuru Cmposmcs NYHKMUpoMm U pasiuyHbIMU YEemamu.

3. Haiigute oGnacth onpeaeneHust QyHKIHMHA
a)y = logs(6 —x)
6)y = log,(x? — 2x — 3)
B) Yy = logg(5 + x)
r)y = logs(x? — 4x + 4)

Pa3nen 4 «Jlorapugmsl. Jlorapupmudeckas pynknus. JJorapudpmudeckue ypaBHeHHS U
HEepaBeHCTBa»

Tema 4.3. JlorapupmMuyecKkue ypaBHeHHUs1, CHCTeMbl YPABHEHUH H JorapupmMuyeckmue
HEepPaBeHCTBA

IIpakTnyeckoe 3ansitue Ne 9

IHesb: cucteMaTn3upoBaHUE 3HAHUH 110 TEME, pa3BUTHE HABBIKOB PELICHUS JIOrapu(pMHUUECKIX
ypaBHEHUH, CUCTEM YPaBHEHU U HEPABEHCTB

1. Pemuth ypaBHEHHME:

1 log,(4—x)=2
log, (x-3)=-1

4
3) logz(x2 —3x—10)= 3

4) logm(—x2 +5x+7):10g0’3(10x—7)
5) log, x =log, 30 —1log, 10

6) logl x—4log, x+3=0

7) logl x—7log, x+12=0

2. Pemuth cucteMy ypaBHEHUI

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

8



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

log, x<-3

2) 2
3) lgx>2
4) log, x > 1og5(3x—4)
5) log, x<3
log, x<-3
6) 3
7) lgx<1
8) log ¢ (2x-1)< log, ¢ x
9) log, 5 (6—x)£ log, 5 (4—3x)
10) lg(x> - 8)<1g(2—9x)

Pa3nea 5. OcHoBbI TpUroHomerpun. Tpuronomerpuyeckue pyHkuun. Tpuronomerpuieckue
YPABHEHHS H HEPABEHCTBA
Tema S5.1. Tpuronomerpuuyeckue (PyHKIMH NPOU3BOJBHOIO yria, 4yucia. Paguannas m
rpaaycHasi Mepa yrJa
IIpakTnyeckoe 3ansaTue Ne 10
Henb: n3ydeHue paguaHHOro METOAa U3MEPEHUS YIJI0B BPAILCHNS U UX CBSI3H C IPaJlyCHOU MEpOM.
1. Halingute pannaHHyro Mepy yriia, paBHOTIO:
a)l5®  0)210°
2. Haiigute rpagycHyt0 Mepy yria, paBHOTO:
3 6
a)z s 6); I8
3. BbruncianTh 3Ha4€HNE BBIPAXKECHUS
T s s s
D9+ = (5)-43
0) 3sin(%) + 2cos(§) — Sctg (%) -4 tgg

4. BEIUUCIUTE COS O

5. Bsmiuucnurs sin a, ctga, tga,ecoum

4 s
cosa =, 0 <a<;

Pasznea 5. OcHoBbl TpUroHOMeTpuu. Tpuronomerpnyeckne Gynkuuu. Tpuronomerpuueckue
YPABHEHHSA 1 HEPABEHCTBA

Tema 5.2. @opmMyJibl TPUTOHOMETPHUU
IIpakTyeckoe 3ansaTue Ne 11

Hean: hopMupoBaHre HABBIKOB MPEOOPA30BAHUS BRIPAKCHHH C ITOMOIIBIO0 (hopMyIT
TPUTOHOMETPUHU

1. BeruncinuTh 3HaYEHUE BBIPAKECHUS



T

. T s s

a) 3sm(g) + 2cos(— ;) — Sctg (_Z) -4 tg3
T s . V3 s
0) 4cos(— ;) + 3ctgz — sin (— Z) + 10tgz
B) sin 210°
25w

) ctg (457)
1) cos 225°
e) cos 30° x cos 15° — sin30° xsin 15°

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

2. Beruucnuts cos 2a, sin(a + f3), ecnu

. 8 31
sina =——; —<a<?2m
17 2

cosﬁ=§; 0 <a<§
3. YOpoCcTUTh BhIpaKeHUE
a)sin® a(1 + ctg? a) — cos? a
6) (1—sin®a) = (1 +tg?a)

Pasznea 5. OcHoBbl TpUroHOMeTpHuHU. Tpuronomerpnyeckne Gynkuuu. Tpuronomerpuueckue
YPABHEHHS 1 HEPABEHCTBA

Tema 5.3. Tpuronomerpudeckue PyHKIHHA
IIpakTyeckoe 3ansaTHe Ne 12

Ieab: n3ydeHne CBOWCTB TPUTOHOMETPHUYECKUX (DYHKINH, (HOPMUPOBAHHE HABBIKOB IIOCTPOCHUS
rpauKOB TPUTOHOMETPHUECKUX (DYHKIIMIA; TpeoOpa3oBaHus rpa(uKOB TPUTOHOMETPUIECKUX

byHKIHHA

1. Omnucath CBOWCTBA TPUTOHOMETPUIECKUX (YHKITUNA
1) y=sinx+1
2) y=2cosx

y= cos(x +£j
3) 6

, y:sin(x—%)

2. IMoctpouts rpaduk GyHKIUNA
1) y=cosx—1

1.
=—sinx
7 2

2)

3)y:%@+gj

4) y= |2cosx|

Pa3nes 5. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue pynkuuu. Tpuronomerpudeckue
YPABHEHHS M HEPABEHCTBA

10



Tema 5.4. Tpuronomerpuyeckue ypapHeHHs 1 HEPaBeHCTBA
IIpakTnyeckoe 3ansitue Ne 13

Heas: popmMupoBaHue MOHATHA APKPYHKIUU U HABBIKOB PEIICHUS MPOCTEHIINX
TPUTOHOMETPUYECKHUX YPAaBHEHUH, PEILICHNE TPUTOHOMETPUYECKUX YPABHEHUN Pa3IMYHON
CJIO)KHOCTH. Perienue TpuroHoMeTpu4eCcKuX HEpaBeHCTB

1 .BerunciuTh:

1 3
arcsin— + arccos—
2 2

1 .
arctg—+arcsinl

NG

2arcsin 72 —4arctgl

2. Pemuth ypaBHEHUS
1
sinx——=0
2

2) 200sx—\/§:0
3) 2cosx—1=0

4) tgx—\/gzo
5) ctg3x =1

sin(4x —Ej = 1
6) 3) 2
T
tg(2x +—j =1
7) 4

3. Pemmnts ypaBHEHUE, clielaB MOACTAHOBKY:

1) 2sin® x—5sinx+2=0; 5) 2cos’ x+5cosx+2=0;
2) 2coszx+55inx—4:0; 6) 4+SCosx—2sin2x:0;
3) cos2x+5sinx—-3=0; 7) cos2x+5cosx=0;

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

4. Pemiuth ypaBHEHHUE METOIOM Pa3JI0KEHUS HA

MHOXUTCJIN:
1) Ssinx+3sin2x=0; 3) 7cosx—4sin2x=0;
2) sin7x—sinx=0; 4) cosSx+cosx =0,

5. Pemnre ypaBHEHHUE, YIIPOCTUB JIEBYIO 4aCTh:

'\I3 < 2 _ 2 _\l2
cos® x—sin’® x = — sin” x —cos x=—
1) 2 . 4) ,
. 1
2sin” 2x=1; sin3x-cos3x=——
2) 2sin” xcos2x=1; 5 3

11



T o , T ' T
sin3x-cos| x+— |—cos3x-sinf x+— [=0 sin2x-cos| x—— |—cos2x-sinf x—— [=0
3) 4 4 . 6) 3 3 _

6. Pemnre ypaBHEHUE, UCNIONb3Yys OAHOPOJHOCTS!

1) sinx—\/gcosxzo; 4) sinx—cosx=0;
2) sin® x—3sinxcosx+2cos’ x=0; 5) 3sin® x+4sinxcosx+cos’ x=0;
3) sinx~cosx—ﬁ0052x:0; 6) J3sinx-cosx+sin®x=0_

7. Pemnre HepaBeHCTBA:

cosx<—
2

1)

. 1
sinx > —
2

2)
3) tgx—\/§>0_

Peen6. [hospoms dyaymn ee rpnerene
Eva 6.1. Tdsme mUEORITREICTH
Ifexavrecroe 3amme N$4

Heab: hopMupoBaHe HABBIKOB PELICHUS 33724 HA TEMY MOCIIEI0BATEIIBHOCTH

1. i mooemearesics Y, = =l

Fiivire r¥ims repREX EMBHIOB JRHH TDCEIDBATS BHOCTH

2. Jhm IUETBIECS Y, = 7n + 2

SRTETC TH EMEHTOMBTON TOUEIDBATHHCTM 9D 14979 Bonywe yrBeppie BHIO OTBeTa, YKDKITe HMED 3TN0 YEMSHIA
3. Tdnfepure orHy B BMERX (0[IVT N-EMEHIR TDCTETBATCIHHCTI

1,4,9,25...

4. Shercst Ju apMeTVEECKOA TPOrPecCrEH TDCTENBATEyIHCTh WOR

4,8,12,16...

Beryae yrBepvIrerBHro OrBera YIeoRIre SNy PABHR PABHOCTH TPOrPeccii

5. BreaverpHecKO Ipapeccii C,, TEPRSH YEMHT PABCH C1 =9, a 3mnerareb q=- 1. Hifwre ¢4
6. v paRmR PBHCT AUDETERCKOA TP PRCCHa,, , M ag=58, a15=16

Peen6. [hospoms v ee ipnereHe

Eva 6.2 Tposrywest Ifaarn wijepervpossn IéoveTprrecradi v (oBrHECKA CVLT TPOVBRO DN

IIpakTnyeckoe 3ansiTue Ne 15

HeJ’[LI MOJIYYCHUC HABBIKOB BBIYHUCJIICHUS MTPOU3BOAHBIX C TIOMOIIBIO Ta6JII/ILIBI MMPOU3BOAHLIX.
Pemenue 3amay Ha TeOMETPUUYCCKUN U (PU3UUECKUIA CMBICIT MIPOU3BOTHON

1. BeraucinuTh Npou3BOAHYIO:

1) y=x2—7x; 9)y=x4—3x;
2)y:x5+2x; 10)y=x3—x5;
3)y:7x2+3x; ll)y:4x4—6x;
y:15x+\/;- y:16x—2\/;-
4) ; 12) ;
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y=le2+l.

5) x5
6) y:sinx+3;
1

=2x -~
7)y ¥ X
1

:—2 _—
g) ~ I ¥

1
=2x3 =
13) 777 T

14) y:2cosx—4x2;

3
=4x* -2
15777 T

2. BeruncnuTh Npon3BoAHYIO (DYHKLNHU, UCTIOIB3Ys MpaBuia 1uddepeHmpoBaHus:

= x-sinx .
1) y=cosx-s :

2) J’:\/;'ex;
b= 4x% +1
3) 2x—x*;

3. BbUnCaNTh NPOU3BOAHYIO:

x3

)7 x4
_ sinx

)7 T x

3) y=\/;-cosx;

4. Pewnts ypaBHenue y'=0, ecnu:

y=8x2—4x

4) y:tgx-ex;

5) y:sinx-(x3+2x);
y_x3+2x6

6) 3x—x> .

47 T3 4
y_cosx

5) X

6) y=\/;~sinx_

y=6x2+2x

5. Teno aBmxkeTcs 110 3aK0oHY S(t)= 5t2+3t-2. Haiiaute ckopocTh U yCKOpEHHE B MOMEHT BPEMEHH

t=3cek. (PaccTossHre n3MepsieTcs B MeTpax. Bpems

6. Haiimure yrinoBoi k03¢ HUIIMEHT KacaTeIbHOU K

B CEKYHJIax).

rpaduky G yHKIIHH f(x)=X3-3x+4 B TOYKE Xo=2.

7. CocraBbTe ypaBHEHHE KacaTeIbHOU K TpapuKy GyHKINUN f(x)=X2+4x+5 B TOUKE Xo=3

Pa3nes 6. [Ipon3BogHasi pyHKIMH U ee IPUMEHEHHUE

Tema 6.3. UcciaenoBanne pyHKIIUM ¢ IOMONIIHI0 TPOU3BOIHOM

IIpakTnyeckoe 3ansiTue Ne 16

Heab: hopmMupoBaHre HABHIKOB TPUMEHEHHUS TPOU3BOIHOM ISl Hccae10BaHUS (QyHKITUI

1. Haiiti mpomexXyTKH BO3pacTaHus U yObIBaHUS (PYHKITUN

a)fix) =x>-2x" +x + 3
6) f(x)= x> —6x°+9
1. Haiitu kpuTHYEeCKUE TOUYKH PYHKITUN
a) flx) = x> - 4x - 3x
6) f(x) = —V2 cos(x)+x

3. Haiitu Touk# SKcTpeMyMa (GyHKIUU

a)f(x) =3x>-4x+35
6) f(x) =3+2x-x’
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4. Haittu nanbospliiee 1 HaMMEHbIIee 3HaYeHUEe (PYHKIUU Ha oTpeske [-1; 3]

a) f(x)=x* — 2x?
6) f (x)=5x2-3x -1

Paren7. 1d&peooGpss: v erpal

Tema 7.1. IlonsiTue nepBoodpasHoii pynkuuu. [lpaBuiia HaxokaeHUst
IIpakTnyeckoe 3ansiTue Ne 17

Hean: hbopMupoBaHre HABBIKOB BBHIUMUCICHHUS TEPBOOOPA3HON € TTOMOIIBIO (OPMYIT

1. Haiinure nepsoobpasuyro gpynkiuu f(x) = x? — 5, rpaduk KOTOpOi IIPOXOIHT
yepe3 Touky A (3; 4).
2. Hoxaxwurte, uro ¢hyakuus F(x) ects nepBooOpaznas mis dyakuuu f(X) Ha
MPOMEXKYTKE (—00; +00)
a) F(x)=x3 — 2x + 1
f(x)=3x2% — 2

0) F(x)=2x —2
f (x)=4 cos cos 2x

Pasznea 7. [lepBooOpa3Hasi u MHTErpaJ

Tema 7.2. HeonpeneneHHblil U onpeaejeHHbI HHTerpaJabl. @®opmysa Heorona-
JleiiOHnna

IIpakTHyeckoe 3ansaTHe Ne 18

esas: popMupoBaHUE HaBBIKOB BHIUMCIICHUS HEOPEAEICHHOTO U OTIPEICIIEHHOTO
MHTErpajia, HaXoXKJACHUE IIomaielt Guryp, orpaHuYeHHON JTMHUAMU

1. HaliTu Heonpe1eNeH bl HHTErpat:

1 4sinxdx . 7) [RELELS

2) [6cosxax. 3) [8cosxax

3) J (_ cosgzxjdx; 9) J (_ SiIllngdx;

4) I(_i_gjdx; 10) J%dx;

5) j(x6+coslzxjdx; 1 j(ﬂ—smlzx)dx;
6 JUe? + 6, 12) (-4 fux

2. BeluMcnuTh OnpenencHHbIi HHTErpall:

j'xz’dx
2

B
&

— oy

X
1) 3 ;

3
dx
2)! ?

AN
~—

wh

p—

re—uo |
e

X

>
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z z
_[sin xdx 2
x J'cos xdx
3)2 ; i
6) 2
3. Haiitu mmomans Gurypsl, m300pakeHHON Ha
3aJJaHHOM PUCYHKE:
1) 2)
v v
y=x"
8+~- y:x3 P 2 R i
| | :
: x : .
ol 5 20 2
3)

11 y=sinx

AN

3. Beraucnuts miomaas GUrypsl, OorpaHUYeHHON JIMHUSIMU:

1) y:xz, y=0, x=4

2) y=x’+2, y=0,x=0, x=2

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

2

g ¥=2" »=0 x-3 x=1

Baren8. DevesbroME IO, Too BEpOATHCTE M MITVITVERCKOM CTATCTVA

Eva 8.1 (drnEa TOHIF KOMYHATOPA

Ifexavrecroe 3amme N9

Heab: n3ydyenue npaBuii KOMOMHATOPUKYU U IPUMEHEHHE NP PEIICHUH KOMOMHATOPHBIX 3a/1a4.
1. Peminth 3aauu:

1)
2)

3)
4)

5)
6)

7)

8)

B Baze 6 516110k, 5 rpym u 4 ciuBbl. CKOJIBKO BapUaHTOB BIOOpa OAHOTO 1ioa?

CKoOJIBKO CylIeCTBYET BApHMAHTOB NOKYIIKH OJHOM PO3bI, €CIIM NMPOJAI0T 3 ajble, 2 anble U 4
KENThIE PO3bI7

W3 ropona A B ropoa B BenyT msth opor, a u3 ropoaa B B ropox C BenyT TpH TOpOTH.
Cxonpko mytei, npoxoasuux yepe3 B, Beayr uz A B C?

CKOJIBKUMH CITIOCOOaMH MOYKHO COCTAaBHTh Mapy U3 OJHOM ITaCHOM U OJHOU COTJIACHOM OYKB
CJIOBA «ILIATOK»?

CKOJBKO TaHIEBAJIBHBIX Map MOYKHO COCTABUTh U3 8 FOHOIIEH U 6 AeBYyIIEK?

B cronoBoii ecth 4 nepBrIx Osroga u 7 BTOpbIXx. CKOIBKO Pa3IMYHBIX BAPHAHTOB 00eaa U3 ABYX
0JIF0]T MOKHO 3aKa3aTh?

CKOJIBKO pa3JIMYHBIX JIBY3HAUYHBIX YHCET MOKHO COCTaBUTh, UCTIONIb3Ys IUGPHI 1, 4 u 7, eciu
U(GPBI MOTYT MTOBTOPSATHCS?

CKOJIBKO pa3InYHBIX TPEXZHAUHBIX YHCET MOYXKHO COCTaBUTb, UCHOJNB3YS UGB 3 U 5, ecinu
U(GPBI MOTYT MTOBTOPSATHCS?
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9) CxonbKO pa3IMYHBIX JBY3HAYHBIX YHCET MOKHO cocTaBUTh U3 uudp 0, 1, 2, 3, ecnu uudpst
MOT'YT MOBTOPSITHCA?

10) CxoabKO CyIIecTBYeT TPEX3HAUHBIX YMCENl, Y KOTOPBIX BCe UG PHI YETHDBIE?

11) CKOJIBKO CYIIECTBYET YETHBIX TPEX3HAUHBIX YUCEN?

12) CKkOBbKO pa3iaMYHbIX TPEX3HAYHBIX YHUCET MOKHO COCTABUTh U3 TPEX pasnuuHbiX nudp 4, 5, 67

13) B kade npemnararot aBa nepBbIX 01101a: OOPII], pACCOJBHHUK — M YEThIPE BTOPBIX OJIFO/A:
T'YJISII, KOTJIEThI, COCUCKH, MEIbMEHHU. YKaXHUTE Bce 00€bl U3 IBYX OJI0, KOTOPBIE MOXKET
3aKa3aTh nocetuTelnb. [IponmmocTpupyiiTe OTBET, MOCTPOUB JIEPEBO BOZMOKHBIX BAPUAHTOB.

14) Kypbep 10/1K€EH pa3HECTH IaKeThl B 7 pa3Iu4HbIX yupekaeHUu. CKOIBKO MapIIpyTOB MOXKET
OH BBIOpaTh?

15) CxonbKo pa3nuyHbIX TPEX3HAUHBIX YKcen (0e3 MOBTOPeHUs IIU(P), MOKHO COCTABUTH U3 LU(D
1,2,3,4,5, Takux, a) KOTOPBIE SBISIIOTCS YETHBIME; 0) B KOTOPBIX Iu(dpa 3 mociaeansis.

16) Craguon umeer detpipe Bxonaa: A, B,C u JI. Ykaxute Bce BOZMOXKHbBIE CIIOCOOBI, KAKUMHU
MTOCETUTEIIb MOXKET BOMTH YEPE3 OJIMH BXO/I, @ BBIUTH uepe3 Apyroil. CKOJIbKO TaKUX
crioco60B? [IpomrocTpupyiiTe OTBET, TOCTPOUB JIEPEBO BO3MOKHBIX BAPUAHTOB.

17) CkonbkuMu crioco0aMu S5 4eT0BEK MOTYT BCTaTh B OUEPE/Ib B TE€ATPATbHYIO Kaccy?

18) CxonbKo pa3nuyHbIX TPEX3HAUHBIX YKcen (0e3 MOBTOPeHUs IIU(P), MOKHO COCTABUTH U3 LD
0,2,3,5,6, Takux, a) B KOTOpBIX mudpa 5 nepsas; 0) KOTOPHIC SIBISIOTCS HEUETHBIMU?

Beren8. DevesbroME IO, Teo BEpOATHCTE M MIFVITVERCKOM CTATICTVA
Tema 8.2 CoObiTHs. BeposiTHOCTH cOOBITHIT

IIpakTuyeckoe 3ansitue Ne 20

Iesb: paccMOTpeHUE TPUMEPOB BBIUKCICHUS BEPOATHOCTEN. Perenne

3a/1a4y Ha BBIYMUCIICHUE BEPOSTHOCTEH COOBITHIA.

1. Peminth 3apaun:
1) B ypHe 12 onHaKOBBIX 110 pa3MepaM U BECy IapOB, U3 KOTOPHIX 8 YepHBIX 4 OenbiX. M3 ypHBI

U3BJICKAIOT OAMH Imap. KakoBa BEpOSATHOCTB TOTO, YTO U3BJICUCHHBIH 1Iap OKaXeTcs 6ebimM?

2) U3 600 naymauy B3aThIX aeraneit 12 okazanuch OpakoBaHHbIMU. HaiiTu 4acTOTy MOSBICHHS
OpaKOBaHHBIX JI€TaJICH.

3) Ha cknane umeercst 50 geraneid, H3rOTOBICHHBIX TpeMst Opuranamu. M3 HUX 25 U3roTOBICHO
nepBoii, 15 — Bropoii u 10 — Tperbeit. HaifTu BepOATHOCTH TOTO, UTO Ha COOPKY MOCTYIUIIA JIeTalb,
M3TOTOBJICHHAS BTOPOM WM TPEThel OpHuramaoil.

4) B onHol ypHE 4 6enbIX U 8§ YepHBIX MIApOB, B Apyroi — 3 6enbix 9 yepHbIX. M3 Kax 101 ypHBI
BBIHYJIU 10 11apy. HaliTh BeposATHOCTB TOT0, YTO 00a 11apa OKaxyTcsl OEJIbIMH.

5) B cnyqaitHOM SKCIEpUMEHTE CHMMETPHUYHYIO MOHETY OpocaroT 4eThipexapl. Haligure
BEPOSATHOCTH TOT'O, UTO OPEJ HE BBINA/IET HU pasy.

6) B yemnuoHnaTe no ruMHacTuke yuyacTByroT 50 ciopreMmenok: 24 u3 CIIA, 13 n3 Mekcuku,
ocranbhbie — u3 Kanasel. [Topsaok, B KOTOPOM BBICTYNAIOT TUMHACTKH, ONPEEIseTCs KpeOueM.
HaiinuTe BEposITHOCTB TOTO, UTO CIIOPTCMEHKA, BBICTyNAIOLIasl IEPBOil, oKaxeTcst u3 Kanazapl.
7) B cpennem u3 1400 cagoBbIX HACOCOB, MOCTYNMHUBIINX B MpoAaxy, 14 moarekatot. Halianure
BEPOSITHOCTh TOT'0, YTO OJIMH CIIy4ailHO BBIOpAHHBIH JUIsl KOHTPOJIS HACOC HE MOATEKAET.

8) dabpuka BeIyckaeT CyMKU. B cpenrem Ha 190 kaueCcTBEHHBIX CYMOK ITPUXOIUTCS BOCEMb
CYMOK CO CKpPBITBIMM JiepekTamu. Haliiure BeposSsTHOCTb TOTO, YTO KYIUIEHHAs! CyMKa OKa)XeTcs
KAaueCTBEHHOU. Pe3ynbTaT OKpyriuTe 10 COTHIX.

9) B xapmane y Iletu 66u10 4 MOHETHI 110 pyOITI0 U 2 MOHETHI 110 5 pyoneil. IleTs, ne rsis,
NIEPEJIOKUI KAKHE-TO TPU MOHETHI B Apyror kapMaH. Haliiure BEpoOsSTHOCTB TOTO, YTO
IATHPYOJIEBbIE MOHETHI JIEXKAT B PA3HBIX KapMaHaX.

16



10) B cinyuaiiHOM dKCIIepUMEHTE OpOCaroT TpU UTpalibHBIE KOCTH. HaliuTe BEpOSATHOCTH TOTO, UTO
B CyYMMC BbBITIAACT "7 OYKOB. PGSYJII:TaT OKPYTJIUTC 00 COTHIX.

Pa3nesa 8. DineMeHThI KOMOMHATOPUKH, TEOPHHU BEPOATHOCTE 1 MaTeMaTHYeCKO
CTATHCTHKH

Tema 8.4. DiieMeHTBI MATEMAaTHYECKOM CTATUCTUKH

IIpakTnyeckoe 3ansitue Ne 21

Iesn: pemeHne NpakTUYECKUX 3a7a4 Ha 00pabOTKY YUCIOBBIX JaHHBIX, BBIYMCICHHUE UX
XapaKTEPUCTHK.

1. Pemmutse 3a1ayu:

1) meroTcst aHHbIE O pe3yiabTaTax CAay 3K3aMeHa [0 MaTeMaTHKe Ipynibl U3 20 CTyAEHTOB:
5,4,2,4,5,3,4,3,2,5,2,3,2,3,5,4,4,3,4,3.

[Tpoananusupyiite u npeacraBbTe HHGOPMAIUIO O PE3yJIbTaTaxX B BUJE AUArPAMMBbI.

2) a) IIpoBenu HECKOJILKO U3MEPEHUH CiTydaitHOW BenmuunHb1:34; 66; 54; 62; 66; 28; 16; 44; 48; 62.
Haiinure cpennee apudmeTrndeckoe 3TOro Habopa Yucell.

0) I[IpoBenn HECKOIBKO U3MEPEHUM ClTydaiiHOW BenmuuuHbl:19; 27; 24; 24; 28. Halinute Mmeaunany
ATOro Habopa YHUCell.

B)[IpoBenu Heckoyibko u3MepeHuit cinyyaiinoit Benumunnsi: 1000; 1200; 1300; 1900; 1600; 500;
500;1700; 1000; 1000. Haiinure Moy 3TOr0 HabOpa YMCen.

3) 3a 9 ner moka3arenu poxaaeMocTH eTe B nepeHe:S; 4; 3; 6; 10; 9; 3; 3; 8. Haitnure cymmy
cpenHero apu(pMeTHYecKoro ¥ MeUaHbl ’TOT0 Habopa YUCEIL.

4) Nwmerorcs AAaHHBIC CPABHUTCIIBHOI'O aHaJIn3a UTOI0OB BXOJAHOT'O KOHTPOJIA IO MAaTCMATHUKCE:

VY4e0. rox I'pynna KauectBo % VYcneBaemocThb Cpennuii KY
%

2012-2013 | 110 4,8 19 0,27
130 12,5 37,5 0,42
140 9 22,7 0,33
UTOTO 8,77 26,4 0,34
2013-2014 | 180 3.4 37,9 0,27
160 11,1 18,5 0,16
UTOTO 7,25 28,2 0,22

5) Ckopocts 10 aBTOMOOMIIEH, TTPOE3KABIINX Yepe3 MepekpecTok cocTaBmia (km/4): 36; 40; 30; 58;
68; 37; 61; 53; 41; 36. Haiinute pa3HOCTh CpeTHETO apU(PMETHIECKOTO U MOJIBI ATOr0 Habopa
YUCEel.

Poren9. Ieoverps Iveg 1ImneiocTi B IpOCTpaCTEe
Eva9.2. (OrEg IsF crepecvelii Pryivene ryivex MImocrocTeii

Iexavrecroe 3asme N22
I&x npaereHE TYBHAKOB M CBOVCTB PACTVIOMEHVH TFIVEX M TTIOCKOCTE! TV PeLEHAA 33784
Reras 3argan
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1. By 14 9ro ecym e TTOCKOCTV VERD TPV GTEE TOHKH, TO STV TORKY JERT HL QPO TIMA?

2. Mryr w1 /e TP IVeTh CONFOTOKY, FD FE JEYRTH B QIHOA TTIDCKOCTH?

3. Toxa Are rexr B mockoc KMIN. Hisoerre rpavirorepecesenia mockocreii AN nANK.

4. Jiwmoxu A B C D. Tockoems orpaxomr wepes oo 10 e mpaxorvr wepes Toxy C Iivse DB 1 ACrepeceraracs B
To#e A GOBKO [AHEX TOEK JEAT B ITOCKOCTH o

5. Brpoctparcse asbI ToA . (RO Pe3/IHHRX TTOCKOCTEN MMED YEpe3 HAX TPOBCTH!  YeniIre Boe BBMIVKHE CITySRH

6. mwmoxu A, B, C, D. Tockoems orpaxor wepes Toxu B G D, 1o e mpoxovr wepes 1oy A Hzosvre i B maHsx
TOEK, KOTOPBE MIYT JESRTH HA QIHO TV

7. T rpivee Tepeccraracs B ToEe A Wpes JAHIyFOTOHKY FoOOKOTHMD TPOBECTH TTIOCKOCTh, COTEPYRIIFOPORED JBS 1B TPEX JAHHEK
pMX. (ROBKO TAKVX TTOCKOCTEX MM ED IpoecTi? Pacenorpuire Boe BBMOKEE CTTY RN

Paren9. Ieoverps Iveg 1ImnekocTi B IOCTpRCTEe

Bva 9.3, [HRTR/EICTL IR, TPV HITDCKOCTH TTDCKOCTRH

Ifeanrecroe 3amme N23

I&x mpverene IYBHAKOB TEPATENBHOCTH TFMSX W TTIOCKOCTE! T)Y PELEHM 3374

Rerams 3arpemn

1. Ipvea v b cipermearac ¢ piic. Mryr mrmpive a 1 b repecerarscs?

2. Inasta mparess mockoc . (IECTBYHD T HA TTOCKOCTH 0L TFVGE, FE TEPATEVBHEE (7 i i, TO KAKOBO VK B3aMHE
IDOKRHE?

3. Jimrpeyrosk A umockoets o, AY o AT) o Kikoso Bsanvioe rookrre vk Bov riockocv o

4. Ilpsmas, He Jiexalasi B IIIOCKOCTH MapajuiesiorpaMma, napajuielibHa OJHOW U3 €ro AuaroHayiei.
KaxoBo B3anMHOE pacroyioxkeHne JaHHOW MPSIMOH U IIOCKOCTH TapajuieorpaMma’

5. Cropona AB napannenorpamma ABCD nexur B miiockoctu o. KakoBo B3aumMHoe
pacnionoxenue croponbl CD u mmockocTH a?

6. (Pempst S TPAIELM TR B ITOCKOCTH 0. KK pACTIOHHI0CHIBAHA TPArEL M D OTHXRHECK TTOCKOCTH O

7. Ipnasb re rpaTRIER WHM rEpeceserkH ITockocTeri o 3 Kikoso Bsanvice pacrookre b noy b uf3?

8. 'loxa Cremr m ompesie AB. Wpe3 Toky Arposerira ITICKOCT 0, @ Wepe3 ToH Bl C— TRpaTEBHE TFVBE, TEPOCCKALONE
a1y mockoets 0B Tokax B 1uC1 . Hiipre mimy ompesia (A, ecom A (B=3:2 uB1=20 om

9. BRpma Ampeyrosiaa AT B mockoei o, BBy CpacioReHbIID PE3HHE CTOPOHBIOT 310 ITockoc. (pesak BD
- sevara Tpeyrosa AL Wpes Toxu B D, CrposererbrapaTerBbe Tpivee, TEpecerareie Imockocts o BToxax H, /1,
A ocoomerceenn Hiipre mmy J11, ecmBA=14 evu (@ =8 om

Been9. léoverpm I vmneKoc B IPOCTPACTER

Eva 9.4, [HreHw Ry HHCTL IPFMVRY, T[FMIA M ITDCKOCTH TTDCKOCTel

Ifeanrecroe 3amme N24

I&E: rpAVeHSHE TYBHAKOB TR EHVKYFHOCTH TDAMGX 1 ITOCKOCTSH TDH PeIBHA 3Q/RH

Penmte 3a1aun:

1) Jlnuna HakIoHHOM 18 cM. YTon Mexy HakIoHHO# 1 nnockocTsio 30°. UeMy paBHa jHHA
MPOEKIMU HAKIIOHHOM Ha 3Ty MJIOCKOCTH?
2) U3 Toukwm, nexaniei BHE TUIOCKOCTH MTPOBEACHBI K 3TON TJIOCKOCTH JIB€ HAKJIOHHBIE TIO]T YTIIOM

30°, paBHbIe 243 . x mpoexiuu 06pasyroT Mexy coboii yron 120°. Onpeneauts paccTosHue
MEX1y OCHOBaHUSIMHU HAKJIOHHBIX.
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3) IIpsmoyronwHbii TpeyroasHuk ABC onupaercs karetom AC Ha INIOCKOCTh @, 00pa3ys ¢ Hel
nByrpanssii yron B 60°. Onpenenuts runotenysy BC, ecmu AC=a u paccTosiHEE OT BepIIMHEI B
710 TUIOCKOCTH PaBHO b.

4) Karetsl npsimoyronsHOTO Tpeyroasauka ABC paBusr 12 u 16 nm. U3 Bepmmnb! ipsimoro yrina C
BOCCTABJIEH K IIJIOCKOCTH TpeyrojibHUKa nepneHaukyisip CM=28 nM. Haiitu paccrosiHue ot
TOYKH M 710 TUTIOTEHY3BI.

5) Beruncauts 1mMHy npoekuuu orpeska 20 cM, eciu yroa ero Haksona 00, 300, 450, 900.

6) U3 uentpa O kpyra paguyca, paBHOTO 3 M, BOCCTaBlieH nepneHaukynsp OB k ero miockocTu.
K okpyxHOCTH TTpOBE/IcHa KacaTeabHas B TOYKE A M Ha ATOM KacaTeJIbHON OTJIOKEH OT TOYKU
kacaHus otpe3ok AC, paBHbiii 2 nM. Haiitu muinny HakiionHoi BC, ecaun OB=6 nwm.

7) Ipnvee AB, AC nAD morepro represmvkyspes! Hiipre orpesak AC, ecomBC=17 oy AD=6 oM BD=10 cm

Pa3nen 10. ®urypsl B npocTpancTse. MHOrOrpaHHMKH

Tema 10.2. IIpusma

IIpakTHyeckoe 3anaTHE Ne 25

Iesnb: pemenne 3a1a4 Ha BHIYUCICHNE TAPAMETPOB, IUIONAAN TOBEPXHOCTH U 00BEMA IPU3MBI

1. Pemuts 331a4n:

1) B mpaBuiIbHON YETHIPEXYroJbHON MPU3ME IUIOINIA/Ib OCHOBAaHUS paBHa S=144 cMm2, a BbIcOTa
h=14 cm. Haiitu nuaronaisb Npu3MBbl.

2) CtopoHa OCHOBaHUS MPABHJILHON YETHIPEXyroJbHON MPU3MBI paBHA 6 ¢M, a 60KOBOE pedpo
paBHO 8 cMm. HalinuTe niomaap MoaHON NOBEPXHOCTH MPU3MBI.

3) O6BEM Y4eTHIPEXYTOILHOM MPHU3MBI paBeH 24 cM>, Miontaas ocHoBaHus 12 cm?. OnHa cTOpoHA
OCHOBaHUs B TpU pa3a Oosnbliie Apyroi. Beraucnure miomaas MoJIHONW MOBEPXHOCTH MPU3MBI

4) CTopoHa OCHOBaHUS IPABUIILHOM TPEYTOIBHON MPU3MBI paBHA 4 cM, a 00KOBOE pedpo paBHO 5
cM. Haigure rutomaas mojaHOM MOBEPXHOCTH IPU3MBIL.

5) CropoHa OCHOBaHHMsI IPABUIILHOM YETHIPEXYTrOIbHOM MPU3MBI paBHA 4 cM, a 00KOBOE pedpo
paBHO 12 cM. Haiinure mutomnias 60KOBOM MOBEPXHOCTH IMTPU3MEI.

Perenl0. dxypsB rpocipactee. Mxronpasa

Bva10.3. [dnreremes, KO

Ifearecroe 3asme N26

I&%: perere 33784 H BEAEHE TBEMETOR, TTONE/M TDBKHOCTH M GOKSML TRpRITEJETTETR

1. R
1) Jeroars ke peen 2\5. perRrb THYFDBS[KEDCTH KyCa.

2) Hii varosrb Ty OO TEPATETETMER, eckero reMpeHs peebI ) 3 M4 M2 M0 SM7 M 8 M B) 30 o
20 av 120 cm

3) Hiiv verasars IyIMyTOTHHTO TRPRITETETETR, ©C/H ero VBMepeHs prebl @) 2 M 6 M4 i 6) 3 M 9 M 10 M B) 40
oM 70cm 110 oM

4) Qperevmn AORMIPIMYTOTHHIO TEPUTETETER TD 3-Mero IBMPeHFM
aa=8,8=1,3,c=6
0 a=18,8=0,1,c=2

19



5) Repo crrEBaro Ky6a paD 16 ov Bavowms vaccy carrmearo Ky, ecmpe= 11400 x/eM.

6) GEMIPMYTOHIO TRAPATEETAER pacH 24 oM, oy ocroeas 12 oM. (pa CIoposa. OCHOBaHA B T [e3a COHE
Jpyrad Becivre oy THM TBeKHOCTY TEPRTE BT TR

7) BrphoyrQEOMIBpRITETETTETE CTOPOHBIOCHDBAHA PRRbI9 1112 cM Jiprcsrs TRpRITRIEIETR OQPE3YET C ITOCKOCTHO
ocHEanA yron 60°. Hifpre rmoayp GokoBoi TOBSKHOCTV TRpRITEIETER. 1 €10 COHM

Parenl0. dayps mpocipace. Moropassa

Bva 10.4. ippvim

Ifearecroe 3asme N27

I&/%: perBrE 33704 F RSICTEHE TR{EMETPOR, TTOXE/M TDBS[KEDCTH M COKSME THPEMATBT

1. Rormms 3amy:

1) Jia rperrsras Tpeyrases ripavgR. Fe Gokosast roeeperes peen 144 on2, arodena — 6 ov Hiina cropory ocrosaniat

2) JArn eTHeXyrOHES THAMIR, CCHBRAHE KOTOpoi— MIMYTOTHAK 00 croporami 15 1120 M Bxoeee pepa pers25 M Hiim
BHIOTY TVPEMATBI

3) Boxoeast ToRRHDCTH TPRRATHHON TpeyraEHOV THpeMarp L 8 v Hiia doreMaTal rvpaviarp) @i Bstora. GokoBoi Tpari 4 v
4) Jiaramr OCHOBAHVH TPRBTHHO SETHIEXY OB THpeMTbI ], 8 M Beoora 4,5 M Hii dorem

5) BrpeBrEHITETHREXYT 0T THPAMIE CIOpOER ocHoEarn! peer. 10 oy a Goosoe pepo— 13 ov - Hipre Bevory rvpavize!
6) (QreEaHE IPAMIBE- TPIMYTOTHK 00 CIoparaa 6 cvu 8 o Re Goroese pipa perebt] 3 ov Hifipre oosévmpeviarpl

7) BrpeRabHIA SeTHEXyr OHH THPAMATE CTOPOHR OCHOBAHA parda 4 cM Foxopoe pepo parrd 8 oM Hifivre Bstory ripanvirb)
IO A/ GOKOBO TTBC[KEDCT

Bsrenll. daypssB rpocipaciee. En gamas

Tema 11.1. Hnauuaap

IIpakTnyeckoe 3ansiTue Ne 28

Henb: pemeHue 3a1a4 Ha BEIYUCICHUE TTAPaMEeTPOB, TUIOIIAIA TOBEPXHOCTH M 00bEMa IIUITHH]IPA
1. OTBETUTEL Ha BOIIPOCHI M PEIIMThH 3a4a4H:

1. HazoBute 3neMeHT, HE TPUHAAICKAIINHN [WIHH]IPY:
a) anoema; ©0) BeicoTa; B) oOpasyomiasi; T) paauyc.
2. OceBbIM CEUYECHUEM WJIMHAPA SBISETCS:
a) TpeyroJdbHUK; O) Kpyr; B) MPSAMOYTOJIBHUK; T) Tpamerus.
3. TlomHas MOBEpXHOCTH MIJIMHIPA onpeaensiercs no Gopmyne, rae R — paanyc ocHoBanus, L
— obpasyromas, H — BeicoTa:
a) 2R(R+H). gy 27(L+H). gy 2aR? +27RL>; ) 22R® +ARH .

; ;
4. Paguyc OCHOBaHMS UUJIMHJIpPA PaBEH 2 M, BbIcOTa 3 M. /lnaroHanab 0CEBOro C€YeHUs paBHa:
a)S5Mm; 0)7M; B)8M; r)dwm

5. Pagnyc ocHOBaHUS IWINHApPA paBeH 2 M, BbIcOTa 3 M. JlMaroHaab 0CEBOIO CEYEHUS paBHA!

a)5m; 0)7M; B)8M; T)4mMm.
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Penmte 3agauy:

1. ITnomaap 60KOBOI MOBEPXHOCTH IIMIMH/IPA paBHA SOT cM2, a TMaMeTp OCHOBAHMSI LIMJIMHAPA
paBeH 8 cM. HaiinuTte BbICOTY HMIMH/IPA U €r0 MOJHYIO IOBEPXHOCTD.

2. OceBbIM ceUeHUEM LMJIMHAPA SABISETCS KBAApaT, IMaroHaab KOTOPOro paBHA 82 cm. Haiiznre
IIOJIHYIO MIOBEPXHOCTh LIMJIUHAPA.

3. Pannyc munuaapa paBeH A cM, BeicoTa 4 cM. Haiitu mromaab ocHOBaHUs, OOKOBYIO
IIOBEPXHOCTD, ITOJIHYIO IIOBEPXHOCTD, €CIIU: A =5, h =3

Pasznea 11. @urypsi B npocrpancrse. Tesia BpameHus

Tema 11.2. Konyc

IIpakT4eckoe 3ansaTHE Ne 29

Iess: pemieHne 3a1a4 Ha BBIYUCICHUE TAPAMETPOB, IO TTOBEPXHOCTH U 00BbEMa KOHYCa
1. Pemiute 3aauy:

1) OGpa3yromiast KOHyca a CM, COCTaBJIseT € IIIOCKOCThI0 OCHOBaHUs yrou b°. Onpenenuts o0beM
KOHYyca, ecnu:_a = 3, b=45°

2) Bricota koHyca paBHa 9 cM, 1auHa oOpasytomiei paBHa 15cm. HaiinuTe nuamerp ocCHOBaHMSA
KOHYCa U €ro MOJHYIO TOBEPXHOCTbD.

3) Bricora xonyca paBHa 12 cMm, a JyinHa oOpasytomield paBHa 15 cm. Haliaure auameTp ocHoBaHuUs
KOHYCa U €r0 MOJHYIO TOBEPXHOCTh

4) HaiinuTe miomnaas O0OKOBOM MOBEPXHOCTH TEJIA, MOJIYYEHHOTO IPU BPAILICHUHU MPSMOYTOJIEHOTO
TPEYTOJIbHUKA C KaTETOM 3 CM M MPOTUBOJISKAIUM yriioM 30° BOKpyr OOJBIIIETo KaTeTa.

2. OTBEeTUTH Ha BOIIPOCHI ¥ PEIIUTDH 3aJa4U:
1) BrisiBute opMyIty, He OTHOCSIIYIOCS K BBIYMCICHHUIO TOBEPXHOCTH MM 00beMa KoHyca, Tae L —
obpasyromas, R — pagnyc, H — BeicoTa:

lﬂRzH
B) 7RH ; 1) 3

2) O6beM koHyca onpenensercs mo Gopmyre:

L 5 2 R H he
a) 3 ; 6) m°H; B)3 ; 1) 3

a) iRL; ) R(L+R)

9

3) Ecnu BeicoTa KOHYCa paBHa 15, a panguyc ocHOBaHMA 8, TO 00pa3ylolias KOHyca paBHa:
a)l4; 06)17; B)13; r)6.

4) BokoBasi MOBEPXHOCTh YCEUEHHOT'O KOHYCA SIBIISIETCS:

a) 4aCThIO IMIMHIPUYECKOIN MTOBEPXHOCTH;

0) 4aCThI0 KOHUYECKON TIOBEPXHOCTH;

B) 4acThIO c(hepruuecKkoi MOBEPXHOCTHU:

T') YaCThIO TIOBEPXHOCTH IIIapa.

5) AunameTp KOoHYCca paBeH 4 cM, BeicoTa 6 cM. Haiitu oOpa3yroryro KoHyca u O0KOBYIO
MOBEPXHOCTb.

6) O6pasyromias KoHyca pasHa 30 cM, 00pa3yeT ¢ MmIockocThIo ocHoBaHus yroi 30°. Haittu BeICOTY
KOHYCa.

Pa3nea 11. ®@uryps! B npoctpancTse. Tesa Bpamenus

Tema 11.3. lllap u cepa

IIpakTnyeckoe 3ansiTue Ne 30

Heab: pemieHue 3a7a4 Ha BEIYUCICHUE TAPaMETPOB, TUIOLIAIM MOBEPXHOCTU U 00bEMa H1apa
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Pemnth 3amaun
1. [Tnomane moBepxHOCTU chepsl onpeaensercs no popmye, rae R — paauyc cdepsr:
a) 27R*; @) 4zR’; ) 4r°R*; ) 42k’
2. I'panuna mapa 37o0:
a) Kpyr; 0) OKpYXHOCTh; B) cepa; T) IUIHIIC.
3. Jluametp mapa paBeH 2 cM. Ero 06beM 1 moBepXHOCTh paBHBI:
4 4
37 3 2. /) 37 2 3 2 3 3 2
a) 3 cmwudncem’; 6) 3 cm udncem’;, B)4m CM U T M; T) 27T CM” M 7T CM”.
4. Cepa sBnsieTcs NOBEPXHOCTHIO:
a) KOHyca; 0) YCEYeHHOro KOHyca; B) IIJIMHIApA; T) mapa.
5. TToBepxHOCTH mapa paBHa 807 cm?. OmpenenuTs qUaMeTp Iapa.

6. TloBepxHOCTH mapa paBHa 3247 cm?. Haiitu ero paanyc.

Parenl2. Kopwambm ek

Bva12.1. /Hapioss o0 AIbLB IPICTATTR
Ifexavrecroe 3ame N8 1

Idm: pererve mpocTeiimK 397 B KoopwaTax. HIXOREHE pecCTOomA MoRly TByMI TOHAMA, KOO VHATHIOCSVHBIOTPE3KA
Biomre saypas:

1. wmoxun A(-1,4,3) uB(5,-2,0).

a) Hitvre koppramsioepebionpesia AB

0) Toxa Bsereret cepeprnii ompesia A°

2. Jimwmoxun A(-1,2,5) uB(6,0,7).

a) Hitvre roqppramsioepepsionpsia A3

0) Hiiwre iy opesia AB

3. hmmoxun A2;-1;0), B-3;2;1), (€1;1;4). Hitvre oqpwramemoxi D, ecmmqumﬁ uCD pPaBHBI.
1. JdwmoxuAS;-2;1) uR-3;4;7).
a) Hijvre iopramsicepepbionpesia A3
0) Himyre roppremsmoxn G ecmitoxa A— cepervia orpesia (B
4. Jhevmre, uro wrpéxyrosak ABCD — mparempaws eamA1;2;-3), BO;1;1), (€3;-2;-1), D(4;-1;-5).
5. Hipwre ropwramsremsiprai eepmsrapareopavsa ABCD, ecmA2;4;-4),
R1;1:-3), @-2;0;5).
6. immox A(2,0,0), B(8,-2,4), C(0,4,2), D (0,4,0) Gpeemm, raKE TOKITORT
- BIIOCKOCU Y Z,
-mouX

Parenl2. Kopwambm eI

Tema 12.2. BeKTOpBI B IPOCTPAHCTBE
IIpakTyeckoe 3ansaTue Ne 32
Heas: popMupoBaHue HABBIKOB BBIYHCICHHUS KOOPAWHAT BEKTOpPA, MOIYJb BEeKTOpa. BrimonHeHue
JIEHCTBUN HAJl BEKTOPAMH.
Pemre 3apauu:
1. Jsmexopa (4; —3; 0) u b(—3; 1; 2). Hijvre roqyvem ek
¢ = 23 — 3b.
2. Hiiwvre 3rERs m 1N, I KORBK BEKIObia 1 b xoTuEaps) eoma (1; —2; m), b(n; 6;3)
3. Rxppi@’ v AB pree: Hifwre koppemsion A eoma’(— 1 2; 4), B(2;0; 5).

4. Fpmexryeia (2; —6;3) U I;(—l; 2; —2). Himre: a) |4] + |I;|, 0 |§ + B)|
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5. Hifpire CrUBPHOE IPOBBSEHE BEKIB A U B, ecu|al = 4, |B| = /3,

YroJl Mex/ly BeKTopaMH paBeH 30°.

6. mmexypia (4; 1; —2) b(3;m; —2). Qperpywre 3HeHE M, TP KOIPOMBEKIOPBITE[T EHIVKY FHD
7. Haiimure CKaasSpHOE MPOU3BEIEHHE BEKTOPOB a U I;, ecau |d] = 6, |I; | =12,

YroJ MexJy BeKTopaMHu paBeH 45’

Pasznea 13. UTorosoe moBropeHue

Tema 13.1. UTorosoe nopropeHne Kypca MaTeMaTUKHU

IIpakTyeckoe 3ansaTue Ne 33

Hean: 06001IeHIE N3YUYEHHOTO MaTepraia B IENsX MOATOTOBKH K 9K3aMEHY
1. Beruucnure

a) V81 - 169
6) 2/0,0625 - (16)
B) |7 V243

T) 4\/\/ﬁ

n) 316 —43/(=27)

e) V36326

2. BbIHECTH MHOXUTENb 32 3HaK KopHs (a>0, b>0)
a) v 108b3d5 6) V50c6

3. Cpasuuts V10 u /11

4. BpluncIUTH i/17 —33: i/17 + 33
5. BHecute MHOXUTENB O] 3HAK KOPHS

2aby/ 18b3d°
6. YHOpoCTUTh BBIPAKEHUE
V3b3d5 - Y 9bod*
7. BBIYMCIATH 3HAYCHUE BBIPAKEHUS
a) 4log4 21
6) 63log65
B) 82—log85

8. BbIYMCIUTH 3HAUYCHHUE BBIPAKEHUS
a) loge 45+ loge 1.8

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

9. PemmTh ypaBHEHHE
aVx —2=5
6)V4x —5=3
B)VlI—x=3x+1

10. Pemnth ypaBHEeHHE
a)32*"1 =81
0)3:27*=9
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11. Pemnth HEpaBEeHCTBO

a) 52575 > =

3x—4

0G) <z
12. Pemuth paBHEHUE

a)log,x = -2

0)log,(5—x) =3

B) logs(x + 1) + log;(x +3) =1
13. Peuuth HEpaBEHCTBO

a)logz(7—x)>1

0)log,(5x —9) < log,(3x + 1)

s

14. BelunciuTh 3HaUEHUE BBIPAKEHUS 35in(%) + 2cos(— g) — 5ctg (— Z) —4 tgg

15. Beraucnurts sin 2a, cos(a — ), ecnu
sinff = —E; Teax< 21;
137 2
cosazi; 0 <a<=
5 2
16. Perunts ypaBHeHue 2sinx —1 =0
17. PemnTh ypaBHeHHe 2c0s%x — 7sinx — 5 = 0

18. f(x)= -x*-3x?+2x-1. Boruncnute f(-2)
19. Haiitu yrioBoit ko3¢ HUIMEHT KacaTeIbHOU K TpaduKy QPyHKIIMN y=8sinX - 6, MpoBEAEHHOMN

. V4
B TOYKE rpaduka ¢ abCIuccoi Xo= - 3

20. Haiiaure nepBoobOpaznyto ¢pyHkimu f(x), rpaduk KOTOpOil MPOXOAUT Yepe3 TOUKY A, eciu
f(x)= 6x%4x+2, A(-3;4).
2

21. Beluucnure uHTErpan I 8xdx .
-1

22. Jlanbl n1Be Touku A (-4; -5; 5) u B(-2; 1; -4). Haitnute koopauHaTel Touku C, KoTOpast
SABJISIETCS cepennHOoi oTpe3ka AB.

23. lan Bektop a (-2; 3;-1). Haiinure nmuHy BekTopa -3a

24. Haiinure paccrostare Mexay Toukamu A(-3; 5; -3) u B(4; -1; -5)

25. Haiimute HanGombiiee 3Hauenne Gynkiuu  f(x) =5x3+5x2 +2

Ha oTpeske [-2; 1].

26. HailimuTe nHTEpBaIBl BO3pACTAHUS U YOBIBAaHUS (QYHKIIUH

y=2x> -x%-1

27. B npaBunbHO ueThipéxyronbHoi nupamuge SABCD touka O — eHTp OcHOBaHMs, S —
BepmnHa; BD =32 cm; SB=20 cm. Haiiqute nimuny otpeska SO.

28. [Tnomaas OOKOBOM MOBEPXHOCTH LMIIKMHAPA paBHa 807, a AuaMeTp ocHoBaHUA paBeH 10.
Haitgure BBICOTY IIUIMHIpA.

29. Beruucnure miomaab GUrypsl, OrpaHi4eHHON JTUHUSAME, IPEIBAPUTEIBHO CAETIaB PUCYHOK
y=3- 2x - x%, y=0.

30. (3 6amna) CocTaBbTe ypaBHEHHE KacaTeabHOU K Tpaduky ¢pyHkumu f(X) B ToUke ¢ abcruccoi
X0, eciu - f(X)=2sin2x, Xo=n
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31. InaroHansp NpsAMOYTOJbHOTO MapajulesienuIle/la COCTABIISIET C IIOCKOCThIO OCHOBAHUS YTOJ
45°, a nuaronans 60KkoBoO# rpanu — yron 60°. BeicoTa NpSMOYroJIbHOTO Napasiesenureaa
paBHa 6 cM. Haiinure 00bEM napanenenumnena.

32. IlpaBuibHas 4YeTBIPEXYTOJIbHASI IPU3Ma ONKMCAHA OKOJIO LIUINH/IPA, PaANYC OCHOBaHUS
KoToporo paseH 1. [1nomans O0KoBOI MOBEPXHOCTH MpU3MBI paBHa 32. Haiitu BeICOTY
LUIMH]pA.

IIpakTH4eckue 3aHATHA NPOPECCHOHATBHO-OPHEHTHPOBAHHOI0 COAEPKAHUA

[IpakTUKO-OPUEHTHPOBAHHBIE 3aJaHUSI — 3TO NPUKIAJHBIC 3aJaHUA, B KOTOPBIX PEIICHUE
BO3MOXKHO 3a CUeT IpUMEHEHMs] MareMaTuku. OCHOBHOHM 3ajadell NPUMEHEHHUS MPaKTHKO-
OpPUEHTHPOBAHHBIX 33aHUH ABIsETCS GOPMHUPOBAHNE YMEHUH NEHCTBOBATh B COIIMATIbHO-3HAUUMOMN
cuTyauuu. B npouecce pemieHns NpakTUKO-OPUEHTUPOBAHHBIX 33JJaHUH y CTYACHTOB pealln3yloTCs
TaKMe HaBbIKM, Kak pabora c wuH(pOpMaIyei, KpUTHYECKas OLIEHKa, IOMCK COOCTBEHHBIX
HECTaHIAPTHBIX PEIICHUN U YMEHHE OTCTauBaTh CBOIO TOYKY 3PEHHS B TBOPUYECKOM NEATEIbHOCTH.

3anaua 1. Bo3pact pe6énka 3 mecsma 10 gueit, ero macca 4kr 500r, a mo HopMe J1I0JKHA OBITh
Skr 800r. Onpenenuth cTeneHb TUMOTPOPUH, €CITU HETOCTATOYHOCTh Macchl Tena A0 15 % - 3to 1
crenenn, oT 15 1o 30 % - 2 crenens, 6onee 30 % - 3 creneHs.

3anaua 2. Haiitu cyrounyto HopMy nmpuéma nuuiu pe0&Hka, ecinu ona coctasisieT 17% ot
Macchl ero Tena. Macca pe6énka 3 kr 320 .

3agaya 3. CkoibkO MJI MHCYJIMHA HYXHO Ha0OpaTh B KOMOMHMPOBAHHBIA IINPUI] IS
BBeACHMA 35 equHUI AeHCcTBHUA, ecin 1 M1 = 40 enuHMIL TeHCTBHA.

3apauya 4. Cxonbkumu criocobamu u3 10 KaHIUAATYp MOXKHO BBIOpaTh 3 MEACECTpPHI B 3
otaeneHus’?

3anaua 5. Pe6énok poawmics poctom S3cm. Kakoit poct y HEro AoiKeH ObITh B 5 MecsIeB, 3
roxa?

3anaya 6. PaccunraiiTe cTaTUCTUYECKUH TIOKA3aTENb POXKAAEMOCTH, ECIIM YUCIIO
POAMBIIMXCS )KUBBIMU B IAaHHOM o1y cocTaBiigieT 6400 yenoBek, a CpeAHEroJ0Basi YMCICHHOCTh
HaceneHust — 800 000 yenoBexk.

3anaua 7. PaccunTaiiTe KoIM4ecTBO MOJIOKA, HEOOXOAUMOE Ha CYTKH peOEHKY 3 mMecsia
Ku3HHU, Maccor 4800 1, KaTTIOPUIHBIM U 00BEMHBIM METOIOM.

3anaua 8. 10. Paccunraiite 10KEHCTBYIONIYIO OKPY)KHOCTD IpyIu peOéHKa B 4 1 8
MECSIIEB, €CJIM B 6 MECSIIeB OHA COCTaBsIa 45 cM.

3anaua 9. Kakoe cpennee aprepralibHOE JaBJICHUE JOIKHO OBITh y peO¢HKa B 7 j1eT?
AptepuanpHoe aasrnenue = 80 + 2x (80 — cpennee naBnenue pedbEnka B 1 rom, 2 — exxeroHas
npubaBka, X — BO3pacT peOEHKa.)

3anaya 10. PaccuntaTh HOpMaJIbHYIO Maccy Tena pu pocte 160 cMm u macce tena 44 Kr.
Hopwm. macca tena =50 + 0,75(T - 150) + 4 A— 20 (T — poct, A — Bec.)
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CnucoK ucnoib3yeMbIX HCTOUHHKOB:
OcHOBHbIE NeYaTHbIE U3AHUS
1. Anronos, B. M. DnemeHnTapHas U BbICIIas MaTeMaTHKa: ydeOHoe rmocodue ams cro / B. 1.
Antonos, @. 1. Konenesuu. — Cankr-IlerepOypr: Jlanp, 2021. — 136 ¢. — ISBN 978-5-
8114-8759-2. — TekcT: HENOCPEACTBEHHBIN.

2. bynmwikx, I'. M. MatemaTtuka: yue6Hoe mocobue st cro / I'. M. bynnpik. — CaHkT-
[TerepOypr: Jlawp, 2021. — 156 c¢. — ISBN 978-5-8114-8283-2. — TekcT:
HEMOCPECTBEHHBIN

3. KeirmanoB, A. M. Marematuka: ydeOHoe mocobue st cro / A. M. Keitmanos, E. K.
Jleitnaprac, C. I'. MbicnuBen. — 2-¢ u3f., crep. — Cankt-Ilerepoypr: Jlanp, 2021. — 288
c. — ISBN 978-5-8114-9447-7. — TekcT: HENOCPEICTBEHHBIN.

4. Cuporuna, 1. K. Marematnueckuii ananus. MarepaktuBueid kypc / M. K. Cuporuna. —
Canxkr-IlerepOypr: Jlans, 2021. — 300 c. — ISBN 978-5-8114-9803-1. — TekcT:
HEMOCPEICTBEHHBIN.

OcHOBHbBIE 3JIEKTPOHHbIE U3IAHUS

1. https://znanium.ru/catalog/product/1906092 (mara obpamenus: 03.03.2025). — Pexum

JOCTyTA: 10 TMOJIUCKE.

2. https://znanium.ru/catalog/product/1855784 (mata o6pamenus: 03.03.2025). — Pexum

JIOCTYTIA: TI0 TOATHCKE.

JlonoJHUTeIbHbIEe HCTOYHUKH

1. Ameynosa, A. C. [Ipaktukym no marematuke: yueOHoe nocobue / A. C. Ameynosa, E. B.
KabaueBckass. — KemepoBo: Ky3I'TY wumenu T.®. ['opbaueBa, 2022 — Yacts 3:
ypaBHeHus u HepaBeHcTBa — 2021. — 79 c¢. — ISBN 978-5-00137-312-4. — TekcT:
SJeKTpOoHHBIM  //  JlaHb:  3neKTpoHHO-OMONMMoTeuHass  cucrema. —  URL:
https://e.lanbook.com/book/257546.

2. bnaros, 3. Y. 3amayHuk 10 TEOPUH BEPOSTHOCTEH M MaTeMaTH4eckou cratuctuke / 3. Y.
bnsro3. — Canxt-IletepOypr: Jlanp, 2021. — 236 c¢. — ISBN 978-5-507-44292-8. —
Tekct: onexktponnslid // Jlanb: snekTpoHHO-OMOnMMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/220463

3. Jlucmukun, B. T. Maremaruka B 3ajjauax ¢ pemieHusIMU: yuebHoe nocoodue s cro / B. T.

Jlucnukun, U. JI. Conoeitunk. — 9-¢ uzm., crep. — Cankr-IlerepOypr : Jlanp, 2021. —
464 c. — ISBN 978-5-507-44883-8. — Tekct : anekTpoHHbIN // JlaHb : 3JIEKTPOHHO-
oubamoreunas cucrema. — URL: https://e.lanbook.com/book/249827

4. Hanwugaiiko, JI. B. MatemaTtuka 1t skoHomMuctoB. COOpHHUK 3a7aHui : yueOHOE TTocoOure
st crio / JI. B. Hanusaiiko, H. B. Bammna, FO. J1. lImuar. — Cankr-IletepOypr : Jlanb,
2021. — 432 c¢. — ISBN 978-5-8114-6830-0. — Texct : snexTpoHHbIH // JlaHb :
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1. lMosicHUTEILHASA 3aAIIMCKA

JlaHHBIC METOIMUYECKHE YKa3aHHs MPEIHA3HAYAIOTCS JJIs OKAa3aHUS MOMOIIM CTYJICHTaM B
BBITIOJIHEHUH CaMOCTOSTENIBHBIX pa0oT 10 y4eOHOH Auciuminie «MaTemMaTukay.

CaMocTosTenspHast pa60Ta CTYACHTOB CHOCOGCTByeT Pa3BUTHUIO CAMOCTOATCIIbHOCTH,
OTBETCTBCHHOCTH U OPTraHM30BaHHOCTH, TBOPYECKOTO MOAX0/1a K PEIICHUIO MPOOIeM y4eOHOTO U
po(hecCHOHATLHOTO YPOBHSIL.

CamocrosiTenbHas paboTa SIBISCTCS 00s13aTeIbHOMN JIUTsl KaXI0T0 CTY/ICHTa M OTPEIEIIAeTCs
y4eOHBIM TUIaHOM. J[JIst OpraHu3aiiu caMoCTOSTEIbHOM pabOoThl HEOOXOAUMBI CIICAYIOIIUE YCITOBHSL:
TOTOBHOCTh CTYICHTOB K CaMOCTOSITEJIBHOMY TPYyIdy; HaIWYM€ WU OCTYIHOCTh HEOOXOIUMOIO
y4e0HO-METOJMYECKOT0 U CIPABOYHOI0 MaTepralia; KOHCYJIbTAllMOHHAS TOMOIIIb.

[enbto0 caMOCTOATENBHOM paboThI 00YJaIONUXCs SBISIETCS OBNAAeHUE (PYHIaMEHTaIbHBIMU
3HaHUAMU, HpO(beCCI/IOHaJIBHBIMI/I YMCHUSIMHU U HAaBBIKAMU ACATCIIBHOCTU II0 Hpoq)ﬂﬂlo, OIIbITOM

TBOPYECKOM, UCCIEA0BATEIBCKON AEATEIBHOCTH.

IIo jgucnumuae «MareMaTHuKay

CaMOCTOSTEIIbHON PabOTHI:

paboTa 1Mo KOHCIIEKTaM JICKITH;

PEAYyCMOTPEHBI

ClIeyIoIue

WHIUBUTyaJIbHBIC 3a/1aHMs (TIOJTOTOBKA COOOIICHHM, TPE3CHTAIIHH ),

paboTa HaJl BEITIOJIHEHUEM HATJISTHBIX TOocoOuid (Moaene, TabyuIl 1 1Ip.);

BBITIOJTHEHHE TBOPUECKUX 3aJaHUi (COCTaBICHHE KPOCCBOPAOB, TpaduyecKux padoT u 1p.).

2. O0beM m cofepkaHHe CAMOCTOATEJIBLHOM padoThI

BUBI

U (Gopmbl

HaumenoBanme
HaumenoBanmue pa3aesioB N O0bem
Ne CaMOCTOSITEIbHOM padoThI
AUCHUILIUHBI 4acos
BrinmonHenue TBOpUECKOro 3agaHus
Pasznea 1. [loBTopenue kypca
1 . (cocTaBieHue  KpoccBopaa) 11O 2
MaTEMaTHKU OCHOBHOM IITKOJIBI
TeMaM pasjena
BrimonHeHUe TBOPUYECKOTO 3a/laHus
Pasnen 2. Kopuu u crenenu.
2 (cocraBnenne TabaUIBI HOPMYIT) IO 2
HppaunonaibHble ypaBHEHUS
TeMaM pasjena
Pasnean 3. [lokazarenbHas QyHkius. | BelmonHeHHE TBOPYECKOTO 3a7aHUs
3 IToka3aTenbHbIE YpaBHEHUS U (BBIIIOJIHEHUE rpaguuecKoi 2
HEPaBEHCTBA paboThI) MO TEMaM paszjiena
Pasnean 4. Jlorapudmer. IToaroroska cooOOIIEHNI 0 TEMaM
4 Jlorapudmuaeckas GyHKIHS. pasnena )
Jlorapudmudeckue ypaBHEHHS U
HEpaBEHCTBA
Paznen S OcHoBbl Tpuronomerpuu. | [loaroroBka mpeseHTanuii no TeMam
5 Tpuronomerpruyeckue QyHKIIHH. pasnena 4
Tpuronomerpuyeckrue ypaBHEHUS U
HEPaBEHCTBA
BrimonHeHne TBOPUYECKOTO 3a/1aHus
Pa3nex 6. [IponsBoanast pyHKIIMH U
6 (cocTaBieHue  KpoccBopaa) IO 2
ee MpuMEeHEeHNe
TeMaM pasjena
7 Pa3nex 7. [lepBooOpa3Has u IToaroroBka cOOOIIEHNI IO TEMaM )
MHTErpal paznena
] Pasznea 8. DinemMeHTHI IToaroroBka cOOOIIEHNI IO TeMaM )
KOMOMHATOPHKHU, TEOPUU paznena
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BEPOATHOCTEN U MaTEeMaTUUYECKOM
CTAaTUCTUKU

Pa3nea 9. I'eomerpus. [lpsmeie u

Brimonaenue TBOPYECKOI'O 3aaHUs

9 (HamucaHue CKa3Ku) 10 TeMam 2
IIJIOCKOCTH B IPOCTPAHCTBE
paznena
BrinonHeHnue TBOpUYECKOTO 3aaHUs
Paznen 10. ®urypsi B P AR
10 (M3roToBIICHHE MoIenen 4
MPOCTpaHCTBE. MHOTOrpaHHUKH
MHOT'OTPaHHUKOB
BelinonnHeHne TBOpUECKOro 3aaHust
Paznen 11. Gurypsi B p o
11 (u3rotoBlieHHE MoOJenen Tl 4
npoctpancTse. Tena BpalieHus
BpaleHUs
[ToaroroBka nmpe3eHTanuii 1o TeMam
12 Paznen 12. KoopanHatsl U BEKTOPHI & P 1 2
pazzena
Hroro 30
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3. TemarTuka cooOumeHH, KOHCIIEKTOB, NIPe3eHTAlMd, TBOPYECKUX 3aJaHUI
Paznes 1. IloBTOpEeHHE Kypca MATEMATHKH OCHOBHOM IIKOJI

e S e

e

PasButue nonsitus yucna. J[eicTBUTEIbHBIE YK
Knaccudukanus aucern.

Uucna u ux ucropus

MaremaTuuecKue TCPMUHBL. I/ICTOpI/IH IMPOUCXOXKIACHUA
IIponeHTEl, X 3Ha4YE€HUE U IPUMEHEHHE
TekcToBbIE 3a1a4M U UX PELICHUE

MareMartuka: UCTOpHsI BOSHUKHOBEHUS U Pa3BUTUSA
MaremMatuka 1 €€ poJib B ApXUTEKTYpE

Bunsl ypaBHeHU# 1 criocoObl UX peIICHUS

10. HaxoxaeHne KopHel KBaJpaTHOTO YpaBHEHUS

Pasznen 2. Kopuu u crenenu. UppaunonajbHbie ypaBHEeHUS

1.
2.
3.
4.

Omnpenenenue creneHHoN GyHKIU. CBONWCTBA CTETIEHHON (DYHKITMH
OcoOeHHOCTH peIIeHHUs UPPAMOHATBHBIX YPaBHEHUN YETHOU CTEIIeHN?
CocraBienue Tabnuibl GopmMys

HpparmoHaibHbIe YpaBHEHUS U CIIOCOOBI UX PEIICHUS

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

1.

2.
3.
4

[oxa3zaTenpHast QyHKIMS U e CBOICTBA

[TokazarenbHbIe ypaBHEHUS! M HEPABEHCTBA: CYIIHOCTh U CIIOCOOBI peIIeHUs
OcoOeHHOCTH pelleHus TOKa3aTeIbHBIX YPaBHEHUN U HEPABEHCTB

I'padpuku dyaknuit u ux npumenenue. [loctpoenne rpadgukoB pazTuIHBIX GYHKIIAN C
MOMOIIIBIO TTPeoOpa30BaHUA

Pasznea 4. Jlorapudmbl. Jlorapupmudeckas GpyHkums.

Jlorapudmuyeckue ypaBHeHHs U HEPABEHCTBA

1.
2.
3.
4
5.

6.
7.

[Tonsarue norapupma u JorapupmMuuecKon GyHKIHH.

CoiicTBa norapudmuyeckoit GyHKINU.

JlorapudMmpl: CyIITHOCTh U UX CBOMCTBA

[Tpumenenue norapudma. Jlorapudmuueckas ciupaiib B mpupoje. Ee matemaTndeckue
CBOMCTBA

[Tpumeps! norapudmuyueckoit ciupaii B IPUPOIE U B OKPYKAIOIIEM MHUPE.
OcoOeHHOCTH pelieHus JIorapupMUIecKuX ypaBHEHUN U HEPAaBEHCTB

Jlorapudmsl B Ipupoie U TEXHUKE

Pa3nes 5. OcHoBbI TpuronoMerpun. Tpuronomerpuyeckue GyHKIuH.
Tpuronomerpuyeckue ypaBHeHUs] U HEPABEHCTBA

AP e

6.
7.

Tpuronomerpust 1 MUpP BOKPYT HAcC

TpUroOHOMETPUYECKHUI KPYT, MOJEITH

OcHoBHbIE GOPMYITBI TPUTOHOMETPUH

CriocoObl penieHus: TPUrOHOMETPUYECKUX YPaBHEHUH.

AJTOpUTM pellIeHUs] OJTHOPOIHBIX TPUTOHOMETPUYECKUX YPaBHEHHM

MEPBOro U BTOPOTO IMOPSAAKa

[ToHATHE TPUTOHOMETPHUECKUX (DYHKIIMIA, CBOHCTBA
I'paduxu TpUroHOMETpHUYECKUX (YHKIIUN

Pa3nes 6. [Ipon3BogHast pyHKIMH U ee IPUMEHEHHUE

1.
2.

IIpaBuina BerYKCICHUS IPOU3BOIHON. DOPMYIIBL.
[TpousBoHas caoxHON HYHKIIHMH



UccnenoBanue GhyHKIMKM Ha BO3pACTaHKUE U YObIBaHUE () YHKIIUH

Haxoxaenne sxkcTpeMyMoB (yHKITUT

ANTOPUTM UCCIIEIOBAHUS U MOCTPOCHUS rpaduika GYHKIIHH ¢ TOMOIIBIO TPOU3BOTHOM.
IIponsBoaHas U €€ NPUKIaAHOE 3HAUCHUE

Bropast npousBonHas GyHKIUU. BRITyKI0CTh (BOTHYTOCTH) (DyHKIIMH

[IpumeHeHne MPOU3BOIHON B pa3IMUHBIX 00JIACTIX HAYKH

XN R W

HaxoxneHnue npor3BOJHON BBICIIETO MOPSIIKA, COOTBETCTBUE 3HAKA BTOPOM
MTPOU3BOHON BBITYKIIOCTH (BOTHYTOCTH) () yHKITHH

Pasznea 7. [lepBooOpa3Hasi 1 MHTErpaJ

[TepBooOpasHas, HHTETpal U €ro MpUMEHEHUE

Bce unTepecnoe npo «HTETpam»

I/ICTOpI/IH HWHTCTPAJIbHOT'O UCYHUCIICHUS.

I'eomeTpryeckuii CMbICI UHTErpaja

®opmyna Herotona-JleiOnua.

. IlpaBuia BbIYHCIIEHUSI HHTETPAJIOB

VIR S

Pa:men 8. Di1eMeHThI KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH U MATEMATHYECKOM
CTATHCTHKH.

[Tonstre coObITHs. Buabl cOOBITHIA.

B mupe BeposiTHOCTER

B mupe xomOuHaTOpUKH

DneMeHTh KOMOUHATOpUKH. DOPMYITBI

bunom Herorona

Tpeyronpuuk [Tackans

DopMyJibl HAX0KACHUS BEPOSITHOCTEN

MeToabl MATEMAaTUYECKON CTATUCTUKHU

B mupe ciydaiiHbIX BEJIMYHH.
. Bunpl cirygaitHeIX BennuuH. J[MCKpeTHAs Cily4ailHas BeJIUYUHa.

e~ A G o e

—_ O

. 3aKOH paclpeeneHus AMCKPETHOM ciyyaiiHol BennuuHbl. Ee unciaoBbie
XapaKTEPUCTHUKHU.
12. IlpumeHeHre TEOPUHU BEPOSTHOCTEH U MAaTEMaTHYECKON CTAaTUCTUKH B JIPYTUX 00JIACTSIX

HayKu
13. InarpaMMbl, TUCTOTPAMMBbI
Pazgen 9. I'eomerpus. IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE CBOMCTBA (DUTYPHI B IPOCTPAHCTBE.

CriocoObI 3a/1aHUs TUTOCKOCTH.

B3aumHoe pacronoxeHue JByX NpsIMbIX B IPOCTPAHCTBE
B3anMHOe pacnosnokeHue IByX INIOCKOCTEH B IIPOCTPAHCTBE
['eomeTprueckue Tena B MPOCTPAHCTBE U BOKPYT HAC
30JI0TO€ CeYEeHNE B MATEMATHUKE U €r0 MPUKJIIAJHOE 3HAUCHUE
[TpuxmroueHust IpsIMON U TIIOCKOCTH B MPOCTPAHCTBE

SN e

['eomerpus: u3 TTyOMHBI BEKOB 10 HAITUX JTHEH

Pa3nes 10. ®urypsl B npocTpancTse. MHOTOrpaHHUKH

1. IlpaBuiabHBIE MHOTOTPAaHHUKHU.

2. CeyeHHne MHOTOTPaHHUKOB

3. Tlupamuapl: TEOMETPUUYECKOE TEIO U APXUTEKTYPHOE BEIUKOJIETINE
4. CuMMeTpust - OCHOBOIOJIAraroUIUil MPUHIUI YCTPOHCTBA MUpa
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Busl MHOrOrpaHHUKOB, UX CBOMCTBA

CaoiicTBa ipu3Mbl. Buas! npusm.

DopMyIIbl 1)1 HaXO0XKACHUS IO TOBEPXHOCTH MHOTOTPaHHUKOB
dopmyIbl U1l HAXOKICHUS 00BeMOB GUTYP

CeueHnie MHOTOIpaHHUKOB. Buapbl ceuenunit

A SR AN

Pazgen 11. @urypsl B npocTpancTse. Tesa BpameHust
1. Tena BpaiieHusi, OCHOBHbIE CBOMCTBA

2. OTHoIIeHHUE TUIOMIAACH MMOBEPXHOCTEH MOTOOHBIX (GUTYP B IPOCTPAHCTBE
3. ®opMyIbl 111 HAXO0XKICHHUS 00BEMOB

4. Tena Bpaienus. 3agadya Apxumesaa

5. Humunap. Konyc.

Pa3nes 12. KoopauHaThl 1 BEKTOPbI

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

Onepanuu HaJ BEKTOpaMu

BekToph! Ha MIIOCKOCTH U B IPOCTPAHCTBE

CucreMbl KOOpIUHAT U UX MPUMEHEHUE

AN

I'padsl. Bunst rpados. [Ipumenenne rpadoB K pelieHHIo 3a/1a4

4. MeToau4yecKkue peKOMEHIANMHU MO BbINMOJIHEHHIO CAMOCTOSITEILHOIH PadoThI
Iloozomoeka unghopmauuonnozo cooduieHus
CoobweHue — HTO BHJ BHEAYAUTOPHON CaMOCTOATEIBbHOW pabOThl MO TOJATOTOBKE
HEOOJIBIIIOTO MO0 00BEMY YCTHOTO COOOIIEHHUsS IJis O3BYYHMBAaHHS HA CEMHHApEe, MPAKTHYCCKOM
3arsaTuu. Coobnraemast nHGOpMaIUsS HOCUT XapaKTep YTOYHEHUS UM 000OIIEHHUs, HECET HOBU3HY,
OTpa)KaeT COBPEMEHHBIN B3I 110 ONPEICTICHHBIM MPOOIeMaM.

Coo01ieHne OTauvaeTcsi OT IOKIAI0B U pedepaToB HE TOJBKO 00beMOM WH(OpMAIUU, HO U
€e XapaKTepOoM — COOOIICHHS IOTIOTHAIOT U3y4aeMblid BOITPOC (PaKTUUECKUMHU WA CTaTUCTUYECKUMU
marepuanamu. OdopmisieTcs 3ajaHie MTUCbMEHHO, OHO MOXKET BKJIIOYATh 3JIEMEHTHI HATJISAHOCTH
(MIUTFOCTpAIK, IEMOHCTPAITHIO).

PernameHT BpeMeHH Ha 03BYYMBAaHUE COOOIIECHUS — 10 5 MHH.

3aTpaThl BpEMEHU Ha MOATOTOBKY COOOIIEHUS 3aBUCAT OT TPYAHOCTH cOOpa MH(POPMAIIHH,
CIIO)KHOCTH MaTepuayia 1Mo TeMe, WHIMBHIYalTbHBIX OCOOCHHOCTEW CTYIEHTa W OIPEIENISIOTCS
npenoaaBareneM. OpuEeHTHPOBOYHOE BpEMsI Ha TIOJATOTOBKY HH(OPMAIIMOHHOTO COO0IeHus — 14.

Kpumepuu oyenku:

* aKTyaJbHOCTb TeMBI, | Ga;

* COOTBETCTBHE COZepKaHus Teme, 1 Oanna;

* riyOuHa npopaboTKu MaTepuana, 1 6anna;

* TPaMOTHOCTH U MOJIHOTA MCIIOJIb30BAaHUS UCTOYHHUKOB, 1 6at;

* HaJHMYHUe JIEMEHTOB HarJSIIHOCTH, | Oaa.

MaxkcruManbHOE KOJIMYECTBO OalIoB: 5

OrieHKa BBICTABIISIETCS TIO KOJIMYECTBY HAOpaHHBIX OAJUIOB.

Co30anue mamepuanoe npe3eHmayuil — 3To BUJ CAMOCTOSTEILHON pabOThI CTYJCHTOB I10
CO3JIaHUIO HATJISAHBIX MH(MOPMAITMOHHBIX MOCOOUHA, BHIOJHEHHBIX C IOMOIIBIO MYJIbTUMEIUHHON
KOMITbIOTepHON mporpamMmel PowerPoint. OtoT Bua paboTbl TpeOyeT KOOpPAMHAIIMM HABBIKOB
CTyZEeHTA 10 cO0py, CUCTeMAaTU3aluH, iepepadboTKe nHpopMauu, 0pOopMIICHHS €€ B BUE MOAO0PKU
MaTepHaloB, KPaTKO OTPaKAIOLIMX OCHOBHBIE BOIIPOCH M3y4yaeMOi TeMBbI, B 3JIEKTpOHHOM Buze. To
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€CTh CO3/IaHHME MaTepUAIOB-NIPE3CHTALMI paclIUpseT METOAbl U cpeacTBa 00pabOTKH U
npezcTaBieHus yueOHoi napopmanuu, GopMHUPYET Y CTYIEHTOB HaBBIKM PaOOThHI HA KOMITBIOTEPE.

Marepuanbl-nipe3eHTallud TOTOBSATCS CTYJCHTOM B BHUJAE CIAHJOB C HCHOJIb30BAHUEM
nporpamMbl  Microsoft PowerPoint. B kauectBe MaTepuasioB-ipe3eHTaluii MOTYT OBIThH
IpEeCTaBJICHbI PE3ybTATHI JIIOOOT0 BUAA BHEAYAUTOPHONW CAMOCTOSTEILHON paboThl, 1o ¢opmary
COOTBETCTBYIOLUE PEXKUMY ITPE3ECHTALHI.

3arparhbl BpEMEHH Ha CO3/1aHUE MPE3EHTALUI 3aBUCAT OT CTENEHU TPYJHOCTU MaTepHaia 1o
TeMe, ero o0beMa, YpPOBHS CIOXKHOCTH CO3JIaHMs IPE3EeHTAllMK, WHIUBHyalbHBIX 0COOEHHOCTEH
CTYZAEHTA U ONPEAEISIOTCS MIPENoiaBaTeNeM.

OpueHTHPOBOYHOE BpEMsI Ha OATOTOBKY — 1,5 4

Kpumepuu oyenxu

* COOTBETCTBHE COJepkKaHus Teme, 1 6am;

* TpaBWIbHAS CTPYKTYPUPOBAHHOCTH HH(pOpMAINH, 5 O6aIOB;

* HaJU4He JIOTHYECKOU CBSI3M M3JI0KEHHON MHpOpMaIuu, 5 6aT;

* ACTETUYHOCTHh O(DOPMIICHHS, €T0 COOTBETCTBHE TpeOOBaHUsAM, 3 Oasa;

* paborTa mpejacTaBiIeHa B CpOK, 1 Oas.

MaxkcumanbHOe KOJIM4ecTBO 0ayuioB: 15.

Coodepircanue u oghpopmnenue onopHbvIX KOHCHEKMO8.

OnopHBI KOHCIIEKT — 3TO pa3BEPHYTHIH IJ1aH BallIEr0 OTBETA HA TEOPETUUECKUM Bonpoc. OH

MPU3BaH NOMOYb MOCJIEIOBATEIBHO U3JI0KUTh TEMY, a MPENOAaBaTEeNIO0 JyUlle OHITh U CIEIUTh 3a
JIOTUKOW OTBETA.

OnopHBIN KOHCIIEKT JIOJDKEH COJEPKaTh BCE TO, UTO OOYJAIOIIHIICS cOOUpaeTCs MPEAbSIBUTh
IpernojaBaTeNlio B MHUCHBbMEHHOM BHAE. JTO MOTYT OBITh 4epTexu, Tpaduku, GOPMYIIbL,
(bOopMyIUPOBKHU 3aKOHOB, OIPEIEICHUS, CTPYKTYPHBIE CXEMBI.

OcHognble mpebo8anus K COOEPHCAHUIO ONOPHO20 KOHCNEKMA

- MIOJIHOTA — 3TO 3HAYUT, YTO B HEM JIOJKHO OBITH OTOOpaXKEHO BCE COJEpKaHUE BOMPOCA.

- JOTHYECKH 0OOCHOBAaHHAs ITOCIIEI0BATEILHOCTD U3JI0KEHHS.

OcnosHble mpebosanus K ghopme 3anucu onopHo20 KOHCHEeKmda

1. OnopHbIi KOHCIIEKT JOKEH OBITh TIOHSATEH HE TOJILKO BaM, HO U MPEMNOAaBaTeNo.

2. Ilo 06beMy OH AOJDKEH COCTABIIATH IPUMEPHO OJIMH - JIBA JIUCTA, B 3aBUCUMOCTHU OT 00beMa
CoJiepkKaHus BOIIpoca.

3. JlomkeH coaepxaTh, €CIM 3TO HEOOXOAMMO, HECKOJbKO OTAENbHBIX ITYHKTOB,
0003Ha4YCHHBIX HOMEpPAMHU UJTU TIpoOeIamMu.

4. He momkeH coaepkaTh CIIONIHOTO TEKCTA.

5. JlomxeH ObITh aKKypaTHO 0(opMIIeH (MMETh MPHUBIIEKATEbHBINA BU).

Memoouka cocmaenenusi onopHo2o KoHcnekma

1. Pa30uth TEKCT Ha OTAETBHBIC CMBICIOBBIE MTYHKTHI.

2. BbeIAenuTh MyHKT, KOTOPBIA OyIeT rIaBHBIM COJIeP)KaHUEM OTBETA.

3. [Ipunate niuaHy 3aKOHYEHHBIN BUJ (B cayyae HEOOXOIUMOCTH BCTaBUTH JAOMOJHUTEIbHBIE
MYHKTBI, I3MEHUTH MOCJIEI0BATEIbHOCTh PACTIOI0KEHUS ITYHKTOB).

4. 3anucarh NOJTYYUBIIUNCS IIJIaH B TETPAIU B BUJIE ONTIOPHOIO KOHCIIEKTA, BCTABUB B HETO BCE
TO, YTO JOJDKHO OBITh, HAIIUCAHO — OMpeJesieHus, GOpMYJibl, BEIBOJIbI, (DOPMYITHPOBKU, BHIBOJBI
dopmy, GOpMYyITHPOBKHU 3aKOHOB H T.JI.

3aTpaTsl BpEMEHU IIPU COCTABJIEHUM OIIOPHOI'O KOHCIEKTA 3aBUCST OT CIOKHOCTH MaTepHualia
10 TeM€, MHIANBUAYAIbHBIX OCOOCHHOCTEH CTYACHTA U ONPEACISAIOTCS MPENo1aBaTeNIeM.

OpueHTHPOBOYHOE BPEMS HA IOATOTOBKY — 2 4
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Kpumepuu oyenku:
* COOTBETCTBHE COJiepKaHUA Teme, 1 6a;
* MpaBWIbHAS CTPYKTYPUPOBAHHOCTH HUH(pOpMaIHH, 3 6asa;
* HaJHM4ue JJOTHYECKOH CBS3M M3TI0XKEHHOU nHpopmanuu, 40amna;
* cooTBeTcTBHE OpopmIeHHs TpeOoBaHuUsM, 3 Oaa;
* aKKypaTHOCTb M IPaMOTHOCTH U3JIOKEHUS, 3 Oasa;
* paborta caaHa B Cpok, 1 Oai.
MaxkcumanbHOe KOIM4ecTBO 6aioB: 15.
Cocmagnenue c600Houl (0000uwiarouieil) madauysvl no meme
CocraBnenue Tabaun QGopMya — 3TO BHUA CaMOCTOSITENBHONH pabOTHl CTyIEHTa IO

CUCTeMaTH3aIi 00beMHON HHPOpMAaIHH, KOTOpasi CBOIUTCS (0000IIaeTcs1) B paMKH TaOJIUIIBI.
®opMUpOBaHUE CTPYKTYPHl TaOJUIBI OTPa)KaeT CKIOHHOCTh CTYJEHTa K CHCTEMaTU3aluu
MaTepHala U pa3BUBAET €ro YMEHHs M0 CTPYKTypHupoBaHUIo HH(popmaruu. KpaTkocTs n3noxeHus
uH(pOpMallUK XapaKTepU3yeT CIIOCOOHOCTh K €€ CBepThiBaHUIO. B pamkax TaOiMIbl HarJsIHO
0TOOpa)xkaroTcsl KaK pasJiesbl OAHON TeMbl (OITHOIUIAHOBBIA MaTepual), Tak U pa3JeNbl pa3HbIX TeM
(MHOTOTUTAaHOBBIA Marepuan). Takue TaOIMIBI CO3MAIOTCS KaK MMOMOIIh B H3YYCHHH OOJIBIIOTO
o0bema uHpOpMaIIH, JKellas MPUAaTh eMy ONTUMAaIbHYIO (OpMY JUIsl 3alIOMUHAHUs. 3aJaHKe yallle
BCET0 HOCUT 00sI3aTEIbHBII XapaKTep, a ero KauecTBO OLIEHUBAETCS 110 KaUeCTBY 3HAHUH B ITpoIecce
KOHTpoJs1. OhopMitsieTcsi MUCbMEHHO.
3arpaThl BpEMEHHM Ha COCTaBJICHHUE CBOAHOM TaONHIBI 3aBHCAT OT oObemMa HMH(pOpMAIHH,
CJIO)KHOCTHU €€ CTPYKTYpPUPOBAHMS U OIpesensercs nmpenonaBateneM. OpueHTUPOBOYHOE BpeMs Ha
MOATrOTOBKY — 1 4
Kpumepuu oyenku:
* COOTBETCTBHE COJEpKaHUs TeMe, 1 Oa;
* JIOTUYHOCTH CTPYKTYPHI TaOJIHIIBI, 2 Oasa;
* TpaBWJIBHBIN 0TOOp MH(pOpMaruu, 2 Oasia;
* Haguuue 00oOmammero (CUCTEeMaTH3UPYIOIIEro, CTPYKTYPHPYIOLIETO, CPaBHUTEIHLHOTO)
XapakTepa u3j10xeHus nHopmarum, 3 6anna;
* cooTBeTcTBHE O(hopmieHus TpeboBaHusAM, 1 Gai,
* pabota caaHa B Cpok, 1 Gai.
MaxkcumanbHoe KonuuecTBo 6aios: 10.

Cocmaesienue Kpocceopoos no meme
CocraBiieHHEe KpPOCCBOPJAOB — O3TO PAa3HOBHIHOCTH OTOOpakeHUs uHPOpMaluu B

rpaduueckoM BUJE U BUJ KOHTPOJIS 3HAHUH 10 Heil. PaboTa mo cocraBiieHHI0 KpoccBopia Tpedyer
OT CTYyJCHTa BIAJCHUS MaTepUaIOM, YMEHHUS KOHIICHTPHPOBATh CBOM MBICIIM U THOKOCTH yMa.
PaszragpiBanre KpOCCBOPOB Hallle MPUMEHSETCS B ayJAUTOPHBIX CaMOCTOSTENbHBIX padoTax Kak
METO/i CAMOKOHTPOJISI U B3aUMOKOHTPOJISL 3HAaHU M.

CocraBieHrue KpOCCBOPIOB pacCMaTPUBAETCS KaK BHJ BHEAYJIUTOPHOM CaMOCTOSITEIbHOMN
paboThl ¥ TpeOyeT OT CTYACHTOB HE TOJBKO TEX e KayecTB, YTO HEOOXOAUMBI MPH pa3raJlbIBAaHUU
KpPOCCBOPJIOB, HO U YMEHHUSI CHUCTEMaTH3MpOoBaTh HHGopMaiuio. KpoccBop bl MOTYT OBITH pa3InyHbI
o ¢popme u 00beMy CIIOB.

3arpaThl BpEMEHU Ha COCTaBIIEHHE KPOCCBOPAOB 3aBUCAT OT 00beMa HHQPOpMAIUH, €€
CJIOKHOCTH U OIpEACINsIoTes npenogaBareieM. OpueHTUPOBOYHOE BpeMs Ha MOATOTOBKY OJHOTO
KpoccBopaa oobsemom He MeHee 10 coB — 1 9

Kpumepuu oyenxu:
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* COOTBETCTBHE cOJepKaHus Teme, 1 Oan;

* rpaMoTHas (OPMYIHPOBKA BOIIPOCOB, 5 OAIIIOB;

* KpPOCCBOD[I BBIIIOJHEH 0e3 onmmbok, 3 Oaa;

* paboTa mpeacTaBiIeHa Ha KOHTPOJIb B CPOK, 1 Oam.
MaxkcumanbsHoe KomdecTBo 6amios: 10.
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CnuHCOK UCNO0Ib3yeMbIX HCTOYHUKOB:
OcHOBHbIE MeYaTHBIE U3TaAHUSA

1. AntoHoB, B. . DnemenTapHas 1 BbICIIas MaTeMaTuKa: yuebHoe nmocodue st cro / B. U.
Antonos, ®. U. Konenesnu. — Cankr-IlerepOypr: Jlanp, 2021. — 136 ¢. — ISBN 978-5-
8114-8759-2. — TekcT: HEMOCPEACTBEHHBIN.
2. bynmwix, I'. M. Marematuka: yue6Hoe mocodue st cro / I'. M. bynnpik. — CaHkT-
[TerepOypr: Jlans, 2021. — 156 c. — ISBN 978-5-8114-8283-2. — TekcT: HemocpeACTBEHHBIN
3. KeirmanoB, A. M. Marematuka: ydeObHoe mocoobue st cro / A. M. Keitmanos, E. K.
Jleitnaprac, C. I'. MbicnuBen. — 2-e u3., ctep. — Cankr-IlerepOypr: Jlans, 2021. — 288 c.
— ISBN 978-5-8114-9447-7. — TekcT: HENOCPEeACTBEHHBIM.
4. Cuporuna, U. K. Marematnueckuii ananus. MarepaktuBueid kypc / M. K. Cuporuna. —
Cankr-IlerepOypr: Jlanp, 2021. — 300 c. — ISBN 978-5-8114-9803-1. — Tekcr:
HEMOCPEICTBEHHBIN.
OcHOBHbBIE JIEKTPOHHbIE U3IAHUS
1. https://znanium.ru/catalog/product/1906092 (mara obpamenus: 03.03.2025). — Pexum
JOCTyTA: 10 TMOJIUCKE.
2. https://znanium.ru/catalog/product/1855784 (mata ob6pamenusi: 03.03.2025). — Pexum

JIOCTYTIA: TI0 TOATHCKE.

JlonotHUTE/IbHBbIE HCTOYHUKHU

5. Ameynosa, A. C. Ilpaktukym o maTemaruke: yueonoe nocooue / A. C. Ameynosa, E. B.
KabaueBckass. — KemepoBo: Ky3I'TY wumenu T.®. ['opbaueBa, 2022 — Yacts 3:
ypaBHeHus u HepaBeHcTBa — 2021. — 79 ¢. — ISBN 978-5-00137-312-4. — TekcT:
SJeKTpOoHHBIM  //  JlaHb:  3neKTpoHHO-OMONMMoTeuHass  cucrema. —  URL:
https://e.lanbook.com/book/257546.

6. busros, 3. V. 3agayHuk Mo TeOpUH BEPOSITHOCTEH M MaTeMaTU4ecKou ctaTuctuke / 3. V.
bnsro3. — Canxt-IletepOypr: Jlanp, 2021. — 236 c¢. — ISBN 978-5-507-44292-8. —
Tekct: onexktponnslid // Jlanb: snekTpoHHO-OMOnMMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/220463

7. Jlucmukun, B. T. Maremaruka B 3aj1auax ¢ pemieHusIMU: yuebHoe nocoodue s crno / B. T.

Jlucnukun, U. JI. Conoeitunk. — 9-¢ uzm., crep. — Cankr-IlerepOypr : Jlanp, 2021. —
464 c. — ISBN 978-5-507-44883-8. — Tekct : anekTpoHHbIN // JlaHb : 3JIEKTPOHHO-
oubamoreunas cucrema. — URL: https://e.lanbook.com/book/249827

8. Hanugaiixo, JI. B. Maremaruka 1151 5koHOMUCTOB. COOpPHUK 3a/laHui : yueOHOe rmocooue
st crio / JI. B. Hanusaiiko, H. B. Bammna, FO. J1. lImuar. — Cankr-IletepOypr : Jlanb,
2021. — 432 c¢. — ISBN 978-5-8114-6830-0. — Texct : snexTpoHHbIH // JlaHb :
3NIEKTPOHHO-Onbmoreunas cucrema. — URL: https://e.lanbook.com/book/153642
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