JTEMAPTAMEHT OBPA30OBAHMS BEJTOPOJICKOM OBJIACTH
O0acTHOE TOCYAapCTBEHHOE aBTOHOMHOE MPO(eCCHOHATTBHOE 00pa30BaTEIbHOE YUPEIKICHHE
«CTAPOOCKOJbCKHA MEJATOIr MUECKHI KOJLIEIXK»
(Or'AIIOY CIIK)

METOJIWYECKHUE PEKOMEHIALIUMN
MO BBIMOJIHEHUIO MMPAKTUYECKHAX PABOT
MO YYEBHOM JUCHUIIUHE

1.1 MATEMATHUKA: AJITEBPA, HAYAJIA
MATEMATHYECKOI'O AHAJIN3A;
I'EOMETPUA

11 ctyaeHToB crienranbHocTH 09.02.05 Tlpuknagunas nuapopmaTuka
(o oTpacmsim)

Crapsiii Ockon



Meroanueckre peKOMEHAAIMN 10 BBIMIOJIHCHUIO MPAKTUYECKUX paldoT o
yueOHol quctuminHe «MareMmaTuka: ainreopa, Hayajia MaTeMaTHYeCKOTO aHalIn3a;
TEOMETpUS» Pa3padOTaHbl B COOTBETCTBHH ¢ DejepaabHBIM TOCYAapCTBEHHBIM
oOpazoBarenbHbIM cTangaptoM (nanee — ®I'OC) mo cnemmanbroctu 09.02.05
[Mpukmagunas wHPOpMaTHKA (IO OTPACisiM) CpeIHEro TMpodeCCHOHATHLHOTO
oOpazoBanus (nanee CIIO) u npegHazHayeHbl U1 CTYJIEHTOB MEPBOTO U BTOPOTO
KypCOB OYHOM (hOpMBI 00yUCHHS.

PazpaboTumk:

AngpuanoBa P.T., mnpenogaBarens (U3NKO-MAaTeMaTHUYECKUX JAUCLHUTUIINH
OI'AIIOY CIIK
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HOACHUTEJBHASA 3AIINCKA

JlaHHBIE METOJMYECKUE yKa3aHHWsS BKJIIOYAIOT B ce0sl MPAKTUYECKUE 3aHATUS MO BCEM
paszenaMm Kypca, IpUMEpHbIE MPAKTUUYECKUE 3aJaHus JUIs KaXIOW TeMbl pasjelna, (parMeHThI
TEOPETUYECKOT0  MaTepuana, oOpas3lbl BBIIOJHEHHS TMPAKTUUYECKUX  3aJaHHM, TECTHI,
IIPAKTUYECKHE 3a/1aHUs1, KOHTPOJIBHBIE BOIIPOCHI UIsl CAMOIIPOBEPKH.

[IpakTuueckue 3aHATUS CIYXKaT CBA3YIOLUIMM 3BEHOM MEXIy T€opuel U npakTukoi. OHu
HEOOXOAUMBI  JUIl  3aKpEIUICHUs TEOPEeTHMYECKUX 3HAaHUM, IOJIydeHHBIX Ha  YypOKax
TEOPETUYECKOTr0 O0YUEHHs, a TaKKe i (POPMHUPOBAHNUS MPAKTUIECKUX YMEHUN M HABBIKOB.

3auer Mo KaxJIoW NpakTHYECKOW padoTe CTYINEHT IMOoJIydaeT Iocije €€ BBINOJHEHHS U
IIPENOCTABICHNs OTYeTa, a TaKKe OTBETOB HA BOIPOCHI MPENOAABaTels, €CIU TaKOBbIE
BO3HUKHYT IIPY IIPOBEPKE BBIIIOJIHEHHOTO 3aJaHMs.

B pesynbrare npoBeneHMs INPAKTHYECKUX 3aHATHM 10 qucuuiuimHe «Maremartuka:
anreOpa, Hayajla MaTEeMaTUYECKOIO aHalIM3a; Te€OMETPHs» CTYIEHT JOJDKEH 3HaTh OCHOBHBIE
MaTE€MaTU4eCKUe METOJbl pElICHUs IPUKIAAHBIX 3aJad; pOJdb M MECTO MATEMAaTHKH B
COBPEMEHHOM MHUpPE @pHU OCBOCHMHM NPOPECCHOHAIbHBIX JMCLUUIUIMH M B  cdepe
po(hecCUOHATIbHON e TENbHOCTH.



NEPEYEHb IPAKTUUYECKUX 3AHSATUI

Pa3nea 1. PazBuTHe NOHATHSA O YHCJTIE
[IpakTrueckoe 3aHATHE N0 TeEME: «JIEHCTBUTEIbHBIE U KOMIUIEKCHBIE YHCIIA

Pasznea 2. Kopuu, crenenu u jorapupmsi

HpaKTI/I‘-IeCKOG 3aHATUC I10 TEMC!

HpaKTI/I‘IeCKOC 3aHATHUC 110 TCMC: «KOpHI/I Hn CTCIICHN

[Tpaktuyeckoe 3anstue no teme: «llokazarenpHas u norapudmudeckas GyHKIHI»
HpaKTI/I‘IeCKOC 3aHsaTHe 1o TeMe: «Iloka3arenpHbIe YpaBHCHH 1 HCPpAaBCHCTBa»
HpaKTI/I‘IeCKOC 3aHATHUC 110 TCMC: «.HOl"apI/I(bMI/ILIeCKI/IC YpaBHCHH 1 HCPpAaBCHCTBa»

Paszneu 3. IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE.
ITpakTnueckoe 3ansaTue no teme: «llapamieabHOCT NPAMBIX U INIOCKOCTEN
IIpakTrueckoe 3ansaTue 1o teMe: «llepnenauKyIsIpHOCTD NPSAMBIX U IIJIOCKOCTEN

Pasznea 4. OCHOBBI TPMTOHOMETPHUH

[TpakTuyeckoe 3aHsTre Mo TeMe: «TpuronomMerpuyeckre (PyHKIMHU YUCIOBOTO apryMeHTa
[IpakTuyeckoe 3ansTre MO TeMe: «DYHKINHU, UX CBOMCTBA U rpaduKm»

[TpakTrueckoe 3ansaTHE N0 TeMe: « [pUrOHOMETpUYECKUE YPAaBHEHUS U HEPABEHCTBA

Pazgea S. KomOunaropuka.
HpaKTI/I‘IGCKOG 3aHATHE 10 TeMe: «IJIEMEHTHI KOM6I/IHaTOpI/IKI/I»
[TpakTHueckoe 3aHsATHE MO TEME: «IJIEMEHTBI TEOPUH BEPOSTHOCTEN»

Pa3znen 6. KoopauHaThl M BEKTOPBI
[IpakTrueckoe 3aHATHE TIO TEME: «JleKapTOBBI KOOPIMHATHI B TPOCTPAHCTBE
HpaKTI/I‘{eCKOG 3aHATHUC 110 TCMC: «BeKTOpH B IIPOCTPAaHCTBEC»

Pazgen 7. ®yHkunu 1 rpagpuxku
HpaKTI/IquKOG 3aHsATHE 1o Teme: «CxeMa HCCICA0BaHHUA Q)YHKHI/II/I»

Pa3nen 8. MHOrorpaHHuKHY U KpPyrJble TeJa.

HpaKTI/IquKOG 3aHATUC 110 TCMC: «MHOFOFpaHHI/IKI/I»

HpaKTI/I‘-IGCKOG 3aHgTHe no teMe: «Tema BpalcHus»

HpaKTI/IquKOG 3aHgaTHE 10 TeMe: «O0BEMBI MHOT'OT'PaHHUKOB»
[IpakTrueckoe 3ansaTue 1o Teme: «OO0BEMBI U TIOBEPXHOCTH TEJ BPAIICHHS

Paznen 9. Hauana MaTeMaTH4ecKOro aHajan3a.

[Ipaktuueckoe 3anstue no reme: «IIpousBogHas»

[TpakTrueckoe 3ansTue o teme: «lIpruMeHenrne HenpepbIBHOCTU U MTPOU3BOTHOMN
[TpakTideckoe 3austue no Teme: «IlepBoodbpaznasy»

Paznen 10. UHTerpas u ero npuMeHeHue.
HpaKTI/IquKOC 3aHATHUC I10 TEMC: ((OHpCI[CJICHHLIfI HHTErpaIn»
[TpakTuueckoe 3anatue no teme: «lIpumMeHenne nHTerpaian

Paznen 11. DiieMeHTHI TEOPUH BEPOSITHOCTEH U MATEMATHYECKON CTATUCTUKH.
5



[IpakTuueckoe 3aHgaTHE 1O TeMe: «BeposSATHOCTh U €€ CBOMCTBa»

Paznea 12. YpaBHeHUsI M1 HEPpaBEHCTBA.
[TpakTrueckoe 3ansTUE N0 TeMe: «OCHOBHBIE IIPUEMBI PELICHUS YPAaBHEHUI»

Paznen 13. UToroBoe noBTopeHme.
[Ipaktuueckoe 3anstue Ne 1
[IpakTuueckoe 3anarue Ne 2



COJIEP)KAHUE NPAKTUYECKHNX 3AHATHUI

Pa3zgen 1. Pa3Burue NoOHATHS 0 YHCJIE
IIpakTnyeckoe 3ansitue no teMe: «/leiicTBUTEIbHbIE H KOMILIEKCHbIE YHCJIA))

eab 3anaTHA:

1. [ToBTOpHTH 3HAHUS OOyUArOIIUXCS 10 TeMe: «Pa3BUTHE MOHSITHUS O YUCIIC»

2. Opranu3oBaTh JEATCIFHOCTh OOYYAIOMIMXCS IO MEPEeBOy CBOMX 3HAHUH OT yCBOCHUS
OT/CJBbHBIX (PAKTOB U MOHATHI K MX 00OOLICHUIO B LIEIOCTHYIO CUCTEMY 3HAHHH.

3. Ompenenuth ypoBEHb YCBOGHHUS 3HAHUH, OLEHHUTh pE3yibTaT  JESTEIbHOCTH
o0yyJaroumxcs.

Oo6opynoBanmue:

= CIIpaBOYHBIE TOCOOUS 110 anredpe,

. yu4eOHUKHU

Xoa 3aHaTusa

1. C nomompio cpaBoYHBIX MOCOOUIA 1O anreGpe NOBTOPHT:
a) MpaBwJIa JEHCTBUM HaJl OOBIKHOBEHHBIMH JIPOOSMH;
0) hopMyIbI COKPAIIEHHOTO YMHOXKCHHS,
B) cri0cOObI pa3oKeHUs BhIPAKCHHSI HA MHOKUTEIH,
T') MPAaBHUJIO COKPAICHUsI TpoOeii;
1) aOCOJIOTHASL U OTHOCHUTEJIbHAS MOTPEIIHOCTh;
€) JeWCTBUS C KOMIUIEKCHBIMU YHCIIaMHU.
2. M3yunth ycnoBHe 3aaHUMN IS TPAKTHYECKON PaOOTHI.

BapuanTsl 3a1aHuii
Bapmuanr 1

1. BreruucnuTe 3HaUYECHNE BHIPAKCHUS: [33,5 + 5% -3,2 —15,7) : % + 2,25

Pasnoxute Ha MHOXHTETH: (X-5)%-16

Oxpyraute 4uciIo C TOYHOCTBIO JI0 OJHOM JECATOM M BBIUUCIUTE AOCOIIOTHYIO U

w0 |k

OTHOCHUTEJIbHYIO TIOTPEITHOCTb.
4. Bemoaauts aehctBus: (4 —3i) + (—2+5i) — (3+i)

52.4-0,0673
0,9-21,5-235,2-0.0531

5. Bemuaucnurs ¢ MK:

Bapmuanr 2

(1523—1485}-'},3
1. BbIYMCIATE 3HAYCHHUE BBIPAKCHUS: —— ———
Yrpoctuts Bepakenue: (C+2)(C-3) - (C-1)?

4 . .
Oxpyriure 4MCIO  C TOYHOCTBIO JIO OJHOH [ECATOM M BBIMHCIHTE aOCONIOTHYIO M

OTHOCHUTCIIBHYIO IIOTPCUIHOCTD.

4. Bemonauth aeictus: (3 - iv 2)2



©ooN R

12,04--+/14,56

Brruncinuts ¢ MK: .
0,512-1,3%

Bapuant 3

{1 +"—+ } 56+2,13

Breraucnure 3HaueHne BBIPAKCHUA: 0.4

YNIpocTHTh BeIpakeHue: 4aB+2(a + B)?

1 o o
OKPYTJII/ITC YHCJIO E C TOYHOCTBIO OO0 OAHOHM JOCCATOM W BBIYHCIHUTC a6COJIIOTHYIO n

OTHOCHUTEJIBHYIO TIOIPEIITHOCTb.
Beimonuuts geiicrus: (-3+2i) +(-1-7i) — (-2+3i)
162,04- /713,56
Bpruncints ¢ MK: ——————
0,245-1,62

Bapuanr 4

fs E— 3—+—} 5—
Brruucnure 3naueHne BBIPAXKEHUS: m

YrpocTuts BeIpakenue: 3(x + y)? — 6xy

OprrJ'II/ITC qucJiio C TOYHOCTBIO JI0 OJHOM JECATOM U BBIYKCIIHUTE a6COJ'IIOTHYIO n

Ll | B

OTHOCHTEIIBHYIO TIOTPEIITHOCTb.
Brmonuuts aetictaus: (5 + 2i)?
Berauciuts ¢ MK: (0,23+4,19)- 1/0,84- 0,26 - 10°

KonTposabHbIe BONPOCHI

Kaxkne uncna Ha3piBaroTcs:

a) HaTypaJbHBIMU, 0) IIEJIBIMU, B) PAllUOHAIBHBIMU, I') UPPALIMOHAIBHBIMH,

n) nevictButenbHbIMUA? Kak 0003HAYAIOTCS MHOKECTBA ITHUX YHCET?
ChopmynupyiiTe onpeeneHue: a) abCOMIOTHOM, 0) OTHOCUTEIBHOM MOTPEIIHOCTH?
CdopmynupyiiTe onpeaeneHrne rpaHullbl: a) abCOMOTHOM, 0) OTHOCUTEIHHON MOTPEITHOCTH.
CdopmynupyiiTe onpeaeneHue: a) BEpHOU, 0) COMHUTENBHOI, B) 3HavaIen udpol.
[TpaBuina 3anucu AecATUYHON EPUOANUECKOI IpoOu B BUAE OOBIKHOBEHHOM JPOOH.
Uto Ha3bpIBaeTCA, KOMIUIEKCHBIM YHCIIOM?

Kakue KOMITIEKCHBIC YUCIIa HA3BIBAIOTCS COMPSKCHHBIMU?

CrnosxeHue ¥ BEIMUTAaHUE KOMIUICKCHBIX YHCEIL.

YMHOXEHNE KOMITJIEKCHBIX YHUCET B anredpandeckoit popme.

10 Jlenenrie KOMIUIEKCHBIX YMCeN B aireOpandeckoit popme.

Pa3nea 2. Kopuun, crenenn u Jiorapugmsi

IIpakTnyeckoe 3ansiTue no tremMe: «KopHu u crenenm»

ean 3anaTuA:

1.
2.

KOppCKTI/IpOBaTB 3HAHUA, YMCHUS U HABBIKH 110 TEMC! «KOpHI/I " CTCIICHN).
3aerHI/ITI) U CUCTEMATU3UPOBATH 3HAHUSA 11O TEMCE.



3. OmnpenenuTs ypOBEHb YCBOCHUS 3HAHUM, OLICHUTD PE3YyJIbTAT JEATEIBHOCTH 00YYaOIUXCS.

Oo6opynoBanmue:

*  GopMyIBI CTENICHEH;

"  CBOWCTBA KOPHs N-OH CTEIICHU;
"  MHUKPOKAJIBbKYJSTOPHI.

Xoa 3aHATHS:

1. W3yuurts ycnoBue 3ajaHuil 1715 IPAKTUYECKOTO 3aHATHUS.
2. OTBeTUTh HAa KOHTPOJIbHBIE BOIIPOCHI.

TpeHupoBouYHas TadJAMLA

Brruncae:
° (@% o s | 35 (V27 )% o (\/5)2 o
3 1 1 1 1 1 1 1
325 [éj_Z 125 3 @IS 16 4 (%j_-? 81 4 (2_17j_3
1 1 1 1 1 1 1 1
164 | 642 83 325 | 273 | 814 | 643 | 252
T WP e | (e)f | el | eS| ef | ()| (sf
3 i) 3 5 1 4 1 4
SRR RIGHICRIORIOREE
3 62 4 33 51 34 53 -2 ]
G E 8@
1 34 43 24 53 25 33 50 23
a b c d e f g h

BapuanTsl 3a1aHuii

Bapmuanr 1

1. Haiigute 3HaUCHUE BBIPAKEHUS: 3—27.

2. Pemmre ypaBHEHME: x4 =-16.
3 16 535 5 . 3250
3. Beruucnure: a) ¥/1000-27-8 ; 6) 4a ;B) V04~ .57 ;r T
2

4. Kakoe u3 uncen OOJIBILE: 7\/128 AN Q/Z?
Bapmuanr 2

1. HaiiguTe 3HaUeHUE BBIPAKECHUS: 4\/625.



2. Pemute ypaBHEHHE: x3 =125,

6 4
3. Bomuciute: a) 364-125-729; 6) 51/% : B) ?/@j 128 : 1) @
42
i

4. Kakoe u3 uncen OOJIbIIIE: % win 457
Bapuant 3

1. Haiigute 3HaUeHUE BBIPAXKEHUS: {-128.

2. Pemmwre ypaBHEHHE: x4 =64,

3
3. Boruuciure: 2)4/0,0081-0,0016-625; 6) /2 -3/4 ; B) i/16~°’-@) 0125 ;1)

{112
7

4. Kakoe u3 uncen OOJbIIIE: % 1501051 %?
Bapuanr 4

. / 1
1. Haiigure 3HaueHue BuIpaxkeHus: 6 a .

2. Pemmure ypaBHEHHE: x° = —i.
243

4 5/
3. Bommcmnre: a) 4/16-625-81; 6) 3192 -3 % ; B) 4{/ 274 @j (05)* ;1) % .
7

4. Kaxoe u3 uncen OOJIbIIIE: ‘3’/7 1501051 6\/50 ?

KonTposabHbIe BONPOCHI

1.  Jlaiire ompeneneHue KopHs N-oi ctemeHu. Uto Takoe apupMeTHUECKHl KOpeHb N-oi
CTeneHu?
2. ITlepeuncaure cBOWCTBA apU(PMETHIECKUX KOPHEH N-0if cTeneHu.

IIpakTuyeckoe 3ansTue no teme: «IlokazarenbHas u norapupmuyeckasi yHKuMm»

eab 3aHATHA:

O600UTH U 3aKPENUTH 3HAHUA 110 JAHHOM TeMe.

Bbruncnsats 3HaueHus QyHKIMN 110 3HAUYEHUIO apTyMEHTa.

OnpenensaTs MOJI0KEHNE TOYKK Ha Tpaduke MO ee KOOpAMHATaM U HaoOOpOT.
Hcnonp30Bath cBOMCTBA PYHKIMIA ISl CpaBHEHUS 3HAUEHUN CTeNeHel U J1orapuMoB.
Crpouts rpaduku JorapuMuieckux QyHKIUH.

. BeimonuaTe npeobpazoBanue rpaduKoB.

Oo6opynoBanmue:

ok wdpE

®  crnpaBOYHBIA MaTepual mo aaredpe
"  KapTOYKH JUIA 3aKPEIICHHs MaTepHana,
"  y4yeOHUKHU.

10



Xoa 3aHATHS
Buapl 3aganuii
Tect no Teme «IlokazarebHasA PyHKIUSD)
BapuanTt 1

1. U3 npuBeneHHBIX HUXKE PYHKIMHA YKAKHUTE MOKA3aTEIbHYIO:

P 1 .
a) y=x> 6)y=\/7_ B) y=— r) y=e

X

l)aus 2)aub 3)Bur 4)0ur

2. U3 npuBeneHHBIX HIDKE YTBEPIKICHUI BEPHBIMH SIBIISTIOTCSI:
a) QyHKIUS y =@  NPUHUMAET B HEKOTOPOH Touke 3HaveHwue 0;

0) byHKUUSA y =a" SBIAETCS HEUETHOM;
B) pyHKIMSA y =a’ nepecekaer ocb Oy B Touke (0; 1);

r) GyHKIMS ¥ =a’ NPUHUMAET TOJIBKO MOJO0KHUTEIbHbIE 3HAYCHHUS.
l)aus 2)aub 3)BuUT 4)6ur

3. [Ilpm kakux 3Ha4YEHUSX X BeIpaxeHuu 4 Gosnpe 17

1) x>0 2) x<0 3) x>1 4) x<1

4. OOGnacTpio 3HaUeHUH QyHKIMH ) =—3" SBISETCS MHOXKECTBO

1) (0;+0) 2) (~o00) 3) [0;:+ ) 4) (-0;0]
5. W3 npuBeneHHBIX HU)KE YTBEPKACHUN BEPHBIMU SIBJISIOTCS:

! 1
a) rpaduxu GyHKIMH y=7" " y = = CUMMETPUYHBI OTHOCUTENIBHO OCU OPAMHAT;
. x 1
0) rpaduku QyHKIMA y=7"u y = - nepecekatoT ocbk Oy B Touke (0; 1);
. . 1
B) rpaduku QyHKIUN y=7"u y= - CUMMETPUYHBI OTHOCUTENILHO OCH a0CIUCC;

r) rpaduku QyHKIUH y=7" 1 y = 7% nepecekaroT ocbk Ox B Touke (1; 0).
l)aus 2)aub 3)BuUT 4)6ur

6. U3 mpuBeneHHBIX HIDKE PYHKINI YKa)KUTE BO3PACTAIOIIHE:

a) F(%T 0) y=[%jx B) y=(4—\/7)' r) y=(§jx

l)aus 2)aub 3)BUT 4)6ur

7. KopeHns ypaBHeHUs \/E \/3_X = 36 paBeH
1)1 2)2 3)3 4)4



x+1 9
8. Breipaxenue 2a, T1ie a - KOpEHb ypaBHEHUS (E) = (7j , PAaBHO
19 2)11 3)-11 4) -9
9 x“-21 23 19x-3
9. [IlpowusBenenue KOpHEH ypaBHEHHS (gj = (gj paBHO
1) 19 2)-19 3) -24 4) -18

10. Bripaxxenue 0,2+a, riae a - KOpeHb YpaBHEHUS 3 —g¥t paBHO

1)1 2)0,2 3) -1 4)-0,2

2x-3
11. Pemennem Hepasenctsa (0,2)x-2 > 5 ABIsSETCS MHOKECTBO

1) (—Oo;g:|U(2;+OO) 2) (g;zj 3) E;Zj 4) (—oo;g}U[Zﬁoo)

x2+4x+6
12. PemeHneM HepaBEeHCTBA % Ve > O ABJIIETCS MHOKECTBO
1) (-0, 1)U (3;+0) 2) (13) 3) (-oo=3)U(-L+)  4) (-3-1)

2x
13. Hawubounbliee 1iesioe 3HaYCHUE X, yA0BIeTBOpstomiee HepaBencTBy 10 7 < 0,1, paBHO

1)-3 2) -4 3)0 4) He CyIIecTByeT
14. Hawmmenbliee 11eJ10€ 3HAYCHHUE X, YIOBICTBOPSIONIEE HEPABEHCTBY 2 < V2 , pPaBHO

10 2)-1 3)1 4) He cymecTByeT

X
15. HawmmeHsliee 1emoe 3Ha4CHUE X, YAOBIETBOPsIOIIee HEpaBeHCTBY 4 2 <8, paBHO

1) -4 2)-3 3) -2 4) He cymecTByeT

Tecr mo Teme «IlokasarejibHasg QyHKIUD)

Bapmuanr 2
1. W3 npuBeieHHBIX HIDKE PYHKIUN yKaKUTE MOKA3aTeIbHYIO:
l X
a) y=x" 6) y=+15' My=g  Dy=-7
X
l)aus 2)auo 3)BuUT 4)6ur
2. W3 npuBeIeHHBIX HIKE YTBEPIKICHUN BEPHBIMHU SIBJISTFOTCS:

a) GyHKIMS y =a" He npuHUMaeT 3HadeHue 0;
0) pyHKIMS y =a" SBISETCS YETHOM;

B) GyHKuUs y =a’ mepecekaer ock Oy B Touke (0; 1);

12



r) GyHKIUA y =@ NPUHUMAET TOJILKO HEOTPUIIATEIbHBIC 3HAUCHUSI.
l)aus 2)aub 3)Bur 4)0ur

3. Ilpm xakux 3HaA4YEHUAX X BbIpaKeHUU 5 MeHble 17

1) x>0 2) x<0 3) x>1 4) x<1
4.  OOnacteio 3HaueHUN QYHKIUH Y = —5% SIBJISICTCSI MHOYKECTBO

1) (0;+0) 2) (~0;0) 3) [0;+0) 4) (~o0;0]
5. U3 npuBeIEHHBIX HUKE YTBEPXKICHHMI BEPHBIMH SBIISTFOTCSL:

1
. x .
a) rpaduku GyHKUUH y=7" 1 y= =T CUMMETPUYHBI OTHOCUTEIIBHO OCH OPAUHAT;

0) rpaduku QyHKuit y=7"u y = 7% He nepecekaroT ocb Ox;

X

B) rpaduku QyHKIMA y=—7" U y = - CUMMETPHYHBI OTHOCUTEIILHO OCH abCIUCC;

r) rpaduku GyHKIUH y=7"u y = —7% nepecekaroT ock Oy B pa3HbIX TOYKAX.
l)aus 2)aub 3)BuUT 4)6ur

6. U3 nmpuBeneHHBIX HIDKE PYHKIUH YKa)XKUTE YOBIBAIOIINE:

ol el e sy

l)aus 2)aub 3)BUT 4)6ur

7. KopeHb ypaBHEHHS J5°4/3" =225 paBeH

1)1 2) 2 3)3 4) 4

8. IIpousBenenue xopHei ypaBHeHus 36" —4-6" —12 =0 paBHO

1) 4 2)-12 31 4) -2
21 29x"-8x 4 8x%-29x

9. Cymma KopHel ypaBHEHUS (Ij = (Ej paBHa

1) -37 2) 37 31 4) -1

10. Cymma xopHneii ypaBHenust 4" —10-2" +16 =0 paBHa

1) -10 2) 10 3) -4 4) 4

4
11. Bwipaxkenue 0,3+a, Tie a - KOpeHb ypaBHeHHs 142 = —— | paBHO

2
1)0,7 1 3)2,7 45
12. HawuGormblree 1ieoe 3HAUYEHNE X, YIOBIETBOPSIONIee HepaBeHCTRY 2°° % < 2*™ | paBHO

1)2 2) 3 3)0 4) He CyIecTByeT



13. Konm4ecTBO HaTypalbHBIX PEIICHUI HEPaBEHCTBA (0,2)2"273"+3 > 0,04 paBHO

1)1 2)2 3)3 4) Her oTBeTa

14. HauMeHbliee LieI0e 3HaUEHKE X, yAOBIETBOpAIoLIee HepaBeHcTBy 3-9% —12.3" -1<0,
paBHO

1) -2 2)0 3)2 4) -1

15.  HawmbGonbluee 1e0e 3HaUEHUE X, yAOBIETBOpsIoNIee HepaeHCTBY 4-3" +32"! < 7, paBHO

11 2) 0 3)-1 4) He CyIIECTBYET

Kputepun oneHnBaHus TeCTOBBIX 3a]aHHU I

15 BompocoB 5 (OTJIMYHO) (14-15 otBeToB)
15 Bompocos 4 (xopotio) (11-13 oTBeToB)
15 Bompocos 3 (ynoB) (10-8 otBerta)

Tecr no Teme «/Jlorapupmuyeckas GpyHkuus»

Bapmuanr 1
Ne Famanue OrTeRern!
1 Hajitgare oGlacTs onpenenenHs ; E’_w3 i; U ey
- - (—=0; ; +0
byaxaun Yy o 2% -2 3. (1;+ )
4. (—1;1)
> Haijizare o61acTh OnpeacIcHHsN 1. (—3;—2)u(—2;—1)U(1;+x)
bynxumn y = 10gz, . (x* — 1) 2. (—2;—2)U (—2;—1) U (1; +%)
3. (—eo;—=1)U (1; +=)
4. (—2;—1DDU((1;+w)
3 BeusicHHTE, ABIACTCA JTH DYHKITHA 1. HeweTHasn
YeTHOM, HEYETHOM, HH YEeTHOH HH 2. gernan
HEHETHORM: 3. HE ABJIACTCH HH HMESTHOH HH
y = loga, (m — x) HeueTHOH
4 HaiiTh MpOMeKYTOK BO3PACTAHMA 1. (1;+40)
by 2. (0;1)
y = logi|4x*® — 4x| 3. (—=;1)
? 4. (—=;0)
5 BoeIsicHHTE, ABIACTCA JIH 1. DyHKIHA HCOrpaHHYCHHA
OrpaHHYCHHON PyHKIHA 2. y=1
v =1log,(x* +1) 3. 0<y<1
4. y=1
6 Kakoe H3 aacen Gonpine: 1. C2,7)%™
2N "u2,N"" 2. (2,9)4™
7 Halaure JUTHHY INIPOMEXYTKa 1. 13
yOuiBauua GpyHKIgHH 2, 32
v =(x?+x—131)e* 3. 23
8 Kaxoe u3 aucen Gonbine: 1. log,3150
log,3150 u log,-290 2. log,,290
9 OnpefenuTe KOOPAHHATEI TOTKH 1. (3;=27)
MHHHMYMa PYyHKIHH 2. (-3:27D
y = x3e**3 3. (-3;-27)
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Tect o Teme «Jlorapupmmuuyeckasi QyHKIus»

Bapmuanr 2
Ne 3ananne OtBeTHI
1 HaiiaTe 06macTs onpeeneH s 1.(=99;0,25) U (0,25; +)
N 1 2.(—;0) U (0;0,25)
16% 2% 3.(—;0) U (0;0,25) U (0,25; )
4.(0,25; +)
2 | Haiigure 061acTh onpeeneHns 1. (—o0;-1)U(—1;+»)
dynKnHE 2. (=o0;-1)U (-1;0,5)
y =1logoaVx+1+log,,(1-8x%) | 3. (-1;0,5)
4. (-1;-0,5)
3 BriicHHTE, ABIACTCA JTH QYHKIHA 1. HegerHas
YEeTHOH, HEYECTHOH, HH 9ETHOH HH 2. deTHaA
HeaeTHof: = 2:—2: 3. He ABIACTCA HH 9ETHOH HH
2742 HEJETHOH
4 | HaiiTi npoMexyToK yOBIBaHHA 1. (1; 400)
yriHH 2. (0:1)
3= log%IJ‘x2 —4x| 3. o013
4. (-=;0)
5 Haiiure ypaBHEHHE KacaTeIbHOH K l.y=x-2+In4
rpaduxy dynxmmn ¥ = €%°* B Touke | 2. y=x+2—In4
¢ abcruccolt x, = In4 3. y=2x+In4
4. y=2x—In4
6 | Kaxoe m3 uncen Gombime: 1. (0,99)%°
(0,95)7°7u(0,99)%° 2.(0,95)™7
3. CpaBHHTb HEIB3A
7 HaiimaTe HanOoIbIIEe 3HAYCHHE | s
byHKIHA 2. 18
y=3%-2.32%4+9.3*2ya 3. 23
otpeske [- 1;1]. 4.12
8 | Kakoe u3 gncen 6onpme: 1. log;4
logs4 u logs6 2. logs6
9 OmnpenennTe TOYKY MEHHAMYMa 1.2
byHKIHHE 2. -05
y= erx—4 3. 05
4. -2
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Tect o Teme «Jlorapupmmuuyeckasi QyHKIus»

Bapuant 3
Ne 3apanne OTBeTHI
1 HaiigaTe 0611acTh onpezieieHAs 1.(—o0; —4) U (4;+)
_ Jig=ax 2.(—0;—4) U (0;4)
GYEKIREY = o 3.(—o0;—4] U (0;4)
4.(—o0; —4] U (0;4]
2 Hatigure o61acTh onpeaeneHHs 1. xeR,x # 3
bynxiHEHn . 2 XER: X E 2
y =log,|3 — x| —log,|x* - 8 3.2eRx+3,x+2
4. xeR
3 BhIICHHTE, ABIACTCA JTH QYHKITHA 1. HegeTHAA
YeTHOH, HEYETHOH, HH 9Y€THOH HH 2. 9eTHasA
HECYETHOH: 3. HE ABIIETCA HH 9YETHOH HH
! x+1 ( ] 2+ x) HEedeTHOH
=lo ‘\x—1lo
y 92 x—1 93 7 _x
4 HaiitaH mpoMexXyToK yOBIBaHHA 1. (0;2] 3.(2:3)
2 o a
byrKEE Y = 2Inx® — 5x +f2__ 2. [3; +) 4. [2:3]
5 HaiiuTe ypaBHEHHE KacaTeIbHOH K Ly=7x-11
dry =Z 2.y=1x-1
rpaduKy QYHKIHE Y = —— B TOUKe Y=oy
¢ abcruccolt x, = 2 3.y=-S2x4+2
7 e
6 CpaBHHTE 3Ha4E€HHA BbIPAKCHHH: m-n lg3 = 1g19—1g2
1 2
5 +1g3 ulgl9-lg2 2. 2+1g3 > 1g19-1g2
3. > +1g3 < 1919 1g2
4. CpaBHHTH HEIb3A
T Haiinqute HanOoapImee 3Ha9EHHE 1.3 3.0
dyHKIHH y Ha oTpe3ke [- 1;1], ecm 2.1 4,12
y=33%*-2.32*49.3%2
8 Kaxkoe B3 9Hcen 6obIme: 1. log;4
logs4 u log,5 2. log,5
9 Haiigure cyMMy «HYyIeH» QyHKIHH 1. -25
2 0 §
y=(x:—2x—5)-log4(5—3x) 2. &2
1
3. =
3
4. —=
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Kpurepun oueHuBaHus TECTOBBIX 3alaHU

9 Bompocos 5 (oTIIMYHO) (14-15 otBeToB)
9 BompocoB 4 (xoporo) (11-13 oTBeTOB)
9 BompocoB 3 (ynoB) (10-8 oTBeta)

KoHTpoJibHBIE BOPOCHI:

[lepeuncnure OCHOBHbIE CBOMCTBA CTEIICHHU.

ChopmynupyiiTe onpeeneHue nokazareabHON QyHKIINUH.

[lepeuncnnre CBOWCTBA MOKA3aTEIbHON (DYHKIIHU.

N3obpasure cxemarnuecku rpaduk mokasareabHON GyHKIUY mpH a = 1.

N306pa3ute cxemaTHuecku rpaduk moxkasareabHol QyHKuu npu 0 << a << 1.

ChopmynupyiiTe onpeaeneHue JorapuGpmMuaeckor GyHKITIH.
[lepeuncnure cBoKCTBa JTOorapuMUIECKON (DYHKIIHH.
N3o6pa3ute cxemarnuecku rpaduk morapugmudeckoit GyHKIuu npu a = 1.

© OoNe Ok~ E

N306pa3zute cxemaTruecku rpaduk gorapudmuaeckoit pyaxmmu npu 0 << a << 1

l. Peenne nokaszarejibHbIX YpaBHEHH U HEPABEHCTB

esan padoThi:

1. OmnpeneneHue TUIIOB TNOKA3aTEIbHbIX YpPaBHEHUH M METOJIOB HX pEIICHUs, pPELICHUE

IIPOCTEHINNX MOKa3aTeIbHBIX HEPABEHCTB.
2. OO000mUTH ¥ 3aKPETIMTH 3HAHUS 10 TaHHOW TEME.
3. BBINOJIHUTH MPAKTUYECKKE 3a/IaHUS U OTBETUTh HA KOHTPOJIbHBIC BOIPOCHI.

O6opynoBanmue:

"  TaOIUIBI CTENIECHEH

"  CIpaBOYHBIC MATEPUAIIBI IO anTredpe

"  y4yeOHHUKU U IUJAKTUYECKas IUTeparypa

Xoa 3aHATHA:
BcnomorarebHbI TeOpeTHYECKHA MaTepHaJL:

Onpenesienue. Ypasuenue Buga a* = b, rue a = 0, a # 1, Ha3pIBACTCA NOKA3AMEbHBIM.
Ecnu b = 0, To ypEHEeHHe HMeeT e IHHTCEEHHEIN KopeHb,ecnu b < 0, To KopHeii HeT.

Crioco0bl penieHUs1 MOKa3aTeIbHbIX YPABHEHHIA.

1. TIpupaBHMBaHMe NMOKa3aTeJeii.

CyTtb MeToAa:

Yenunuts ciaaraeMoe, coJieprkaliee NepeMEHHYIO;
[TpuBecTH cTeneHu K OJHOMY OCHOBaHHIO;
[TpupaBHATH MOKAa3aTENN;

PemuTe nosy4eHHOE ypaBHEHUE;

. 3anucarb OTBET.

ITpumep:

agbrwbnE
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A -27=0
2 =27

3?( — 33,
x=73
OTser: X = 3.

2. BblHeceHHe 00IEro MHOKUTEA 32 CKOOKH.
[TprMeuyaHue: BBIHOCUM 3a CKOOKM MHOXHTEJIb C MEHBIITUM ITOKa3aTelIeM.

ITpumep:

3 3" = 78,

37(1-3*) =78,
3 f1-27)=-78
3" (- 26)= —78;

=3

x=1

OtBer: X=1

3. BBeneHue HOBOIi mepeMeHHOM
Kaxk mpaBuiio, ypaBHeHUS, pelliaeMbIe 3THM CIIOCOOOM, CBOJISATCS K KBaJIPATHBIM.

Mpuvep: 4 —5-4" +4=0.

[Tycts 4* = a TOrAa ypaBHEHUE MOXKHO 3aMUCaTh B BUIC:

a’—Sa+4=0
D=25-16=9
@, = E =4
2
5-3

=——=1
@, >
Cnenaem oOpaTHYIO 3aMEHY:
4 =4 wm 4 =1,

x=1 uwmx=0
Omer: x=1wmx=0
4. HWcnosib30BaHUE OHOPOIHOCTH

Flxy _ 3 Flxd
npeneneaue. [lokazarenpHble YpaBHEHNS BUIA = Ha3bIBAIOTCSI OTHOPOIHBIMHU.
0 ‘T1 a &

Cytb MeTona: Tak kak nmokaszarenbHas QyHKLHS HE MOXKET IPUHUMATh 3HaYEHHE, paBHOE HYIIIO,
U 00€ YacTH ypaBHEHMsI MOXKHO JICJIUTh Ha OJHO U TO K€ HE paBHOE HYIIO YHUCIIO, pa3ieianM obe

LA
Y4aCcTH ypaBHEHHsI, HAIPHMeEp, Ha _
[Tpumep: 2% = 3*
Pazsienum o6e 4acTn ypaBHeHns Ha 5 * 0
2F 3
EER

-

3

x=0
Ortser: X =0.

E
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Onpenenenue. [lokazaTeJabHbIM HEPABEHCTBOM HA3bIBACTCSI HEPABEHCTBO, B KOTOPOM
IIEPEMEHHAs COJIEP/KUTCS B IIOKA3aTENE CTEIIEHMU.

Penrenne npocTeiimMx MoOKa3aTeILHbIX HEPABEHCTB.
ITpocTeifimMMu CYUTAIOTCS MMOKa3aTe/IbHBIC HEPABCHCTBA Bya: a*< @, aX>a¥ (a¥<a¥, a*>aY).
Tak e, KaK ¥ P PENICHUH MPOCTEHIINX MOKA3aTeIbHBIX YPABHEHHH, OJMHAKOBBIC OCHOBAHHMSI
CTENEHEN OIYCKAIOT, HO 3HAK HOBOI'O HEPABEHCTBA COXPAHSIOT, eI PYHKLUS y = a* sBiseTcs
Bo3pacTaroieii (a >1); ecan ke mokasarenbHas (yHkius y = a* yoemaer (0 < a < 1), To
3HAK HOBOI'O HEPABEHCTBA MEHSIIOT HA MPOTHBOMOJIOKHBII:
a*<a¥ — x <y, ecim @ > 1; 3HaK COXpaHEH, TaK KaK (QyHKI[HsI BO3PACTAET;
a*<a¥ - x>y, ecmu 0 <a<1;pynkuns yObIBaeT — 3HAK TTOMEHSLICS;
a*>a¥ > x>y, ecnmu a> 1; 3HaK COXpaHeH, Tak KaK (yHKIMs BO3PACTaeT
a*>a¥ > x <y, ecu 0 < a < 1; pyHkius yobIBaeT — 3HAK MOMCHSIICS.

IIpumepsbl.
PeminTh HepaBeHCTBO:

1) 452x< 0,25.
IIpencraBum mpaByto yacth B Buje: 0,25 = (Pho) = (Ma) = 47,
452 < 41, pynkums y = 4* ¢ ocHoBaHMEM 4 >1 Bo3zpacTaer Ha R, I03TOMY, OIycKast OCHOBAHHUS
CTCTICHEH, 3HaK HEPaBEHCTBA COXPAHUM:
5-2x < -1;
— 2X < -1-5;
— 2X < -6 [:(-2) npu gencHum 00euX yacTell HEpAaBEHCTBA HA OTPHMIATEIILHOE YHCIIO, 3HAK
HEPABEHCTBA MEHSIOT Ha IIPOTUBOIIOIOXKHBIN: 3HAYUT, X >3.
LI
;: >
Otger: (3; +o0).
2) 0,4**1>0,16.
[Ipencrasum umcino 0,16 B Buge crenenu uucina 0,4. [lomygaem:
0,4>*! > 0,42, ocHoBauue creneneit — uncio 0,4 — ynoBierBopsieT ycinoButo: 0 < 0,4 < 1;
M03TOMY, OITyCKaeM OCHOBAHUS CTEIICHEH, a 3HAK HEPaBEHCTBA MEHSIEM Ha MPOTHBOIOJIOKHBIH:
2x+1<2;

2x < 2-1;
2x <1 |2 AWANARRARRAAA -
x<0,5. 0,5

Otgert: (-0; 0,5].
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BapuanTsl 3a1aHui

Bapuanr 1

1. Pemnte ypaBHeHHs:

a. 7* =49;

6. 872 =64%;
B. 5% =1

r. 254 = 7%

2. Pemunte ypaBHeHMe:
16)_(3)
9 4
3. HaiiguTe cyMMy KOpHell ypaBHEHHUA
5% —6-5"+5=0
4. Pemute HepaBeHCTBA:

a. 2" >4
6. 0,65 >0,6°

5. HaiinuTe HauOoJIb11Iee 1es10€ pelieHue
HEPaBeHCTBA

22X +2"%2 <20

Bapmuanr 2
1. Peminte ypaBHeHHs:
a. 2" =8;
6. 9° =1;
B. 6" =36
r. 27% =5%

2. Pemunte ypaBHeHHe:
i X+2 ~ § 6
25 2

3. Haiigutre cyMmMy KOpHeil ypaBHeHUsI
22 -6-2"+8=0

4. Pemute HepaBeHCTBA:

a. 2" <8
6. 0,3 <0,3?

5. Haliiute HaMMeHbIlIee 11eJI0e peleHne
HEepPaBeHCTBA

3 +3% =30

Bapuanr 3

[y

. Peminre ypaBHeHus:

3 =81;

6

a.

6. 4> 64X o

B. 23X+6 1

r. 3% =8%

2. Pemiure ypaBHeHne

jS 2X (49
9
3. Haliante cyMMy KOpHeil ypaBHeHMA

3> -6-3*-27=0

Bapuanr 4

1. Pemunre ypaBHeHUs

a. 4 =64;
6. 36—)( — 33)(—2 .
B. 3% =1
r. 4 =9%

2. Pemiute ypaBHeHHe:
5y _(4)
2 25
3. Haiigure cyMMy KOpHeil ypaBHEHUs

2-22%-5.2"+2=0
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4. PemunTe HEpaBeHCTBA: 4. PeminTe HEPaBEHCTBA:

a. 3 <81 a. 5 =125
6. 0,52 > 0,5 6. 0,78 <0,7?

5. Haiigure HanOoIb111ee 1EeJI0€e pelleHue
HEPaBEHCTBA

5. Haiiiure HaMMeHb11Iee 11eJ10e pelleHne
HepaBeHCTBA

4 +477 <68 5% 452 > 650

KoHTpoJibHbIe BONIPOCHI
JlaiiTe onpeneneHye NoKa3aTeabHOTO YpaBHEHHUS.
MerTo/ibl peleHus MOKa3aTeibHbIX YPaBHEHUH.
OnpeneneHne Noka3aTeaIbHOr0 HEPABEHCTRA.
Crioco0bl pelieHus MoKa3aTeIbHOTO HEPAaBEHCTRA.
B kakoM ciyyae MeHsIeTCsl 3HaK MpU PEIICHUH 0Ka3aTeIbHOTO HEpaBEHCTBA?

agrwbdE

1. Pemenue norapupMuyecKkux ypaBHeHHil U HEPABEHCTB

Iean 3ansTHSA:

1. OmpeneneHnue TUIOB JIOTapU(PMHYECKUX YPAaBHEHUH M METOJIOB UX PELICHUS, peIICHHE
MPOCTEHIINX JIOTapU(PMUIECKUX HEPABEHCTB.

2. O000IUTh U 3aKPENUTh 3HAHUS [0 JaHHOH Teme.

3.  BBIMOTHUTH MpakTHYECKHE 3aaHUsI U OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI.

O6opynoBanmue:

*  Ta0nuLBI CTENEeHeH

"  CIpaBOYHbIE MaTepuaibl MO anredpe

*  y4yeOHUKHU M JUJAKTUYECKas JIUTepaTypa
*  TabJIUIBI CO CBOMCTBAMU JIOTapu(MOB

Xoa 3aHATHA

Teopernyecknii CIPaBOYHbBIN MaTepUall.
ba3oBble nousTus:

1. JIorapn(])M YUCJa «B» 10 OCHOBAHMIO «a» — 3TO IIOKAa3aTCJIb CTCIICHHU, B KOTOPYIO HAI0
BO3BECTHU «a», YTOOBI IIOJIYUHUTD «B».

2. PemmTh ypaBHeHHE — 3TO 3HAUUT HAUTH BCE €r0 KOPHU WM J0Ka3aTh, YTO UX HET.

3. KopHem ypaBHeHUsI Ha3bIBaeTCS YHCIO, IMPH TIOJCTAaHOBKE KOTOPOTO B YypaBHEHHE
[I0JIy4aeTCsl BEPHOE YUCIOBOE PABEHCTBO.

4. PemieHueM HepaBeHCTBa HA3bIBAETCS MHOXKECTBO YHCEJ, MpPH IMOJCTAHOBKE KOTOPBIX B

HEPABCHCTBO IMMOJYYACTCA BEPHOC YU CIIOBOC HEPABCHCTBO.
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o

JlorapudgmupoBanmne — 3To Nepexol OT JAHHOTO BBIPAXEHHS K €ro JIorapudmy.

(2]

. IloTeHMpoOBaHMe — 3TO MEPEXO] OT PABECHCTBA, COIEPIKAIIETO JIOTrapru(MBbI, K PABEHCTBY, HE
coJiepKalieMy ux.

~

Jlorapugmuyeckasi pyHKIUsA — 3TO GYHKIUS BUIA

y=1logab,rnea>0,b>0a#1
8. OcHOBHBIE CBOICTBA:
. Ecmu 0 <a <1, To ¢pyHKIUS yOBIBACT, T.€. YeM OOJIBIIIE ApTYMEHT, TEM MEHBIIIE 3HAYCHUE
GbyHKIIMM 1 Ha000pOT (chopmynupyiite - Kak?)

Ecmu a >1, To QyHKIUS BO3paCTaeT, T.€. YeM OOJIbIIE apryMEHT, TeM OOJIbIle 3HAYCHUE
byHKIMHA 1 HA000pOoT (chopmynupyiite - Kak?)
. a* >0 s mo00ro «x».

BxoaHoii KOHTPOJIb
TECT

YcTaHOBHUTE COOTBETCTBUE MEK/Y BHIPAKEHUSIMU IIPABOI'0O U JIEBOT'O CTOJIOLIOB:

1. logab +logac a) nlogab
2. logab-logac 0) loga(bc)
3. loga X" B) loga(b-C)
4, al°sf=g r)  loga(b+c)
5 log.ne n)  nloga |x|
e) a
%) b
3) IogE
C
n) 1 logab
n

22



BapuanTsl 3a1aHui

BapnaHT 1 Bapuanr 2 Bapuanr 3
1.log, (3-x) =0 L.log, (x=7)=log, (11-x) 1.1g2 x—6lgx+5=0
2.log ;(ZX 4)=- 2.logg (x2 —4x) log,, (3-2x) 2.In% x+Inx=8

3.log, (1-3x)=3 3.1og, (x~5) = log5 (2-x) 3612 x-1=Igx
4.log, (2x-3)=- 4.6Igzx+lgx:1

N -

4.In(x2 +2x—3)=|n(6x—2)

(
2
5.log5 x—log, x—-6=0
5.log, (3x+1)=- 5.1(x+2) = Ig 2 99 95
4

6.Iog§ x+|og1 x-2=0

6.1g(x* — x+8) =1 6.log; (2x-1)-log, (x=1)=0 1 :
7.Iogl(x2 —3x+1):0 7.log, (x+1)+log, x =1 7.Iog§ x~10=3logy x
3 8.1g(x+1)+Ilg(x-1)=1g3 5
8.In(4-x)=1 8.1g% (2x-1) =1g(x-0,5)+1g2

9.log, (3—x)+ log,, (1-x)
10.I095(x+1)+ IogS(x+5) =1

KoHTpoJibHbIE BOPOCHI:

Jatp onpenenenue norapuMUIECKOTO YPaBHEHHS.
CsoticTBa norapuMos.

Metoap! pemeHus Jorapu(pMUIECKUX YPaBHEHHA.
Crioco6b! perieHus Jorapu(pMUIECKUX HEPABEHCTB.

B xakoM ciydae MeHsIETCS 3HaK IPH PELICHUN HEPABEHCTB.

arONE

Pa3nea 3. [IpsiMmble M IIJIOCKOCTH B POCTPAHCTBE
IIpakTuyeckoe 3ansitue no teme: «llapaniebHOCTH NPSAMBIX U IIOCKOCTEI)

ean 3anATHS.

1. ®opmupoBaHKE JTOTHUYECKOTO MBIIIJIEHUS, TPOCTPAHCTBEHHOT'O BOOOPAKEHUS Yepe3 pelieHne
3ajad;

2. PazButn YMCHUE COCTABJIATH HAIJIAAHBIC PUCYHKHU IJIA 3a1a4,

3. BocnuTeiBaTh caMOCTOSTEIbHBIC HABBIKH.

OobopynoBanue:

. y4eOHUKH

. HU3MEPHUTECIIbHBIC HHCTPYMCHTBI;

. CIPaBOYHBIN MaTepuai 1o reOMeTpuH.

Xo 3aHATHSA

1. W3yuuTts ycnoBue 3aJaHUM 1715 NPAKTHUECKON pabOTHI.
2. BpmonHuTh 331aHUS 110 00pa3Iy.

3. OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

3agaHus 119 CAMOKOHTPOJISA:
1) Chopmynupyiite onpeaeneHre NapaieabHbIX NPSMBIX B IPOCTPAHCTBE
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2) Ilo manHOMY 00pa3Ily OMUIIIKUTE BCE BO3MOXKHBIC CITOCOOBI TOCTPOCHUS TIIOCKOCTH H

cenaiTe pUCYHKH.

1. Yepes 1B MapaieibHbIX IPAMbBIE MOKHO IPOBECTH
— IUTOCKOCTh M TIPUTOM TOJIBKO OJTHY.

e

3

=

3) I[OKa)KI/ITG, 4YTO BCC IPAMBIC, MEPCCCKAIOIMNE ABC JAHHBIC MAapaJIJICIbHBIC IIPAMBIC, JICKAT B

OJIHOM IIJIOCKOCTH.

Jloka3arenbcTBo:

—

4) Ilo ob6pa3uy 3amaun Ne2 omumIMTE TPU BO3MOXKHBIX Clydash B3aMMHOIO PacIOJIOKEHUs

IIPSIMOM M INIOCKOCTHU B IPOCTPAHCTBE U CACIANTE PUCYHKH.

5) Cdopmynupyiite mpu3HaK NapauieIbHOCTH TUIOCKOCTEH B TPOCTPAHCTBE.
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6) Jlanbl 1BE MapayuieabHbIC INIOCKOCTH. Yepe3 Touku A u B 01HOM MII0OCKOCTH TIPOBEICHBI
napajuleJbHbIE IPSIMbIE, IIEPECEKAIOUE IPYTYIO IIIOCKOCTh B Toukax Al u Bl. Haiinure nnuny
otpe3ka A1B1, eciiu AB=a. Cnenaiite puCcyHOK.

Pentenue:

7) Ykaxure o pUCYHKY Cllydail B3aMMHOI'O PACIIOJIOKEHUS IIPSIMBIX B IIPOCTPAHCTBE.

1. A. cKpeluBaroIuecs npsMsble.
2. / / B. Ilepecekaromuecs nmpsiMble.
E C. ITapamienpHble MpsIMbIE.
Ortser: 1 , 2 ,3

OO0pa3en BbINOJIHEHUS 3aaHUI

1. Touka M nexwurt Ha cepeaune pedpa AD terpasnpa DABC. IToctpouts cedenue Terpaspa
IUIOCKOCTBIO, MPOXOoAsilel yepe3 Touky M napaienbHo ocHoBaHuio ABC.

Pemenne:

T.Kk. cexymast INIOCKOCTh MPOXOJUT MapajUIeIbHO OCHOBAHHUIO => OTPE3KH HapauIeIbHBIX
IUIOCKOCTEH OyyT MapalijiesibHbI 10 CBOMCTBY NapaienbHocTH miockoctei ( 1°. Ecnu 2-e
napaieNbHbIe TUIOCKOCTH TePEeCEeYeHbI TPEThEH, TO TMHUN UX TIepECeUeHUs OYayT
napaieNbHbl).

1. TToctpoum uepes T. M, MNIAB.

2. Toctpoum wepes 1. N, NKIIBC.

3. Coeqnnum MK no 2*.
4, MNK - nckomoe ceueHmue.

2. Cpe)]Hsm JIMHUSA TpalnClnuu JICKHUT B IIJIIOCKOCTH QL. HOKa)KI/ITe, YTO OCHOBAHU: Tpalcunun
napajiCJIbHbI INIOCKOCTH A.

Jano:

ABCD - tpamerus i \,

MN - cpennss nauaus tpaneuuu, MN Ca.
Hoxasare: BCllo, ADlla.
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Jloka3aTenbcTBO:

T.x. MN - cpeauss TMHUS TpaIEnuu, TO 1o cBoicTBY cpenneii muaun MNIIAD, MNIIBC =>

BClla, ADlla o npusnaxy napamuienbHocty npsamoi u miockoctu ( Hpusnax 1 - mu npamoii u

naockocmu). Ecnu nipsiMasi, He Jiexaniasi B JaHHOHM INIOCKOCTH, TapayljieNibHa KaKoW-HHOY b

HpHMOﬁ, nemameﬁ B 3TOH IIJIOCKOCTH, TO OHA ITapaJlJICJIbHa HaHHOﬁ HJ'IOCKOCTI/I), 9.T.1.

3. Ilpsimast m mapayutensHa quaronanu BD pom6a ABCD u He neXHT B TNIOCKOCTH poMOa.

Hokaxute, uto M u AC - CKpeIUBaIOIINECS PSAMBIE.

Hano:
ABCD - pom6

mlIBD, m ¢ a
Hoka3zatp: Mm—=AC.

FJP/////D
/=<7

I[OKaCiaTeJIbCTBO:

T.x. npsimast m | BD => m || ABCD 1o npusHaky napauiebHOCTH NPSMON U IIOCKOCTH. [1o

OIIpeIeNIEHUIO NapallieNbHbIX NpsiMbIx M u BD nexar B onHo# mockocty, a T.k. AC
TOYKE HE JIeXKallle Ha IpsMOM M, TO IO NPU3HAKY CKPELIMBAIOIIMXCS IMPSAMBIX,

BD B
m-=AC (

IIpusnak (= npsambix): Eciau ogHa u3 2-X OpsAMBIX JEKUT B HEKOTOPOH MIIOCKOCTH, a Apyras

IIEpECeKaeT 3Ty IUIOCKOCTh B TO4YKE, HE JIeKAllEed Ha NEpPBOM IPSAMOM, TO ITH

CKPCIIUBAIOIINECS). Y.T.]I.

IIpsIMBIE

BapuanTel 3aganuii

| BapuanT

Il BapuanT

1. TlocTpouTs napasiesenumne
ABCDA:B:C1D: u HaiiTu napsr:

1) napamnensHbie npsimbie K AD;

2) ckpeuBaromuecs npsimoie kK AB.

1. ITocTponuTs mapasuienenuie
ABCDAB:C1D: u nHaiiTu napsr:

1) mapamtensabie ipsimbie kK C1D1

2) ckpemuBaromuecs npsimbie K ADs.

2. Touka M nexwur Ha cepenune pedbpa AD
tetpadapa DABC. [Toctpouts ceuenne
TeTpa’ ipa INIOCKOCTHIO, MPOXOAIEH uepes
Touky M napamnensHo miockoctd BDC.

2. Touka M nexwut Ha cepenune pedpa DC
tetpadapa DABC. [Toctpouts ceuenne
TeTpa’ipa IIOCKOCThIO, MPOXOIAIIEH yepes
Touky M mapannensHo mockoct ADB.

3. Touka M€ mockocTu napasuieaorpaMma
ABCD. [loka3zats, uto CD ABM.

3. Touka A= auT.BS @, aTouka CE o.
JlokakuTe, 9TO MpsMast IPOXOIAIIIast yepes
cepeaunsl AC u BC 1 -na miockoctu a.

4. Nansl napamnenorpamm ABCD u tpaneuus
ABEK c¢ ocnosannem EK, ne nexamue B
oJiHOM TIockocTH. Jlokaxute, uro AD-EK.

4. Tan nmapayenorpamm ABCD M Touka S¢&
ABCD. Touku M u N - cepennnbt SB u SC.
Jlokazats, uto MN=CD.

5. lan mapamtenenunex ABCDA1B1C1D1.
Touku K,L,M u N cepenunst ctropon AD,BC,

B1C1 m A1D1 cootBercTBeHHO. [loKakuTe, 4TO
mnockocts KLMN I ABB1A;.

5. Jlana yetbipexyroyibHas nmupamuaa SABCD.
Touku K,L,M u N - cepenunst pedep
SA,SB,SC u SD 3
COOTBETCTBEHHO. '
YTO TIOCKOCTh P

KLMN I ABCD.

Jlokaxwure,
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IIpakTnyeckoe 3ansitue no teMe. «IlepneHAUKYJISIPHOCTH NPSAMbBIX U IJIOCKOCTE

ean 3ansTHA:

1. ®opMupoOBaHUE JOTUYECKOTO MBIIIICHHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHHS Yepe3 PEIICHUE
3a/1a4;

2. Pa3BuUTh yMeHUE COCTABIISITH HATJISAIHBIC PUCYHKH JIJIS 3a]1a4;

3. BocnuteiBaTh, caMOCTOATEIBHBIC HABLIKHA

OobopynoBanue:

. y4eOHUKH;

. WU3MEpUTENbHbIE HHCTPYMEHTHI,

. CIPaBOYHBIN MaTepual 110 FTeOMETPUU

Xoa 3aHATHA:

1. W3yuuTh yciaoBue 3alaHUM AJI IPAKTUUECKOTO 3aHATHS.
2. OTBeTUTH HAa KOHTPOJIbHBIE BOIIPOCHI.
3. OdopmuTts otuer o padore.

BapuanTsl 3a1aHuii

Bapuanr 1
1. H3BecTHO, 4TO MpsMbIC & U D mapauiesbHbL, IPsMas a MEPICHIUKYISIPHA IUIOCKOCTH 0,
npsiMasi ¢ JISKHUT B IUIOCKOCTH 0. KakoBo B3anMHOE pacronoxeHue npsaMbix b u ¢? Chenaiite
yepTexk U 000CHYHTE OTBET
2. JlaH npsIMOYTrOJIbHHK CO CTOPOHAMHM 3 U 4cM, B TOUKE [EPECEUEHUs 1uaroHaieil
IPSIMOYTOJIBHUKA BOCCTAHOBJIEH NIEPIIEHANKYJIIAP K TUIOCKOCTH NPSAMOYTOJIbHUKA, JUTMHA
KoTOoporo 1

Bapuanr 2
1. JlmuHa HaKIOHHO#H 18 cM. YToi Mex Ty HakJIoHHO# 1 miockocTsio 30°. Uemy paBHa jmnHa
MPOEKIMU HAKIIOHHOM Ha 3Ty MIIOCKOCTh?
2. JlaH npsIMOYTOJIbHBIN TPEYTOJIbHUK CO CTOPOHAMU 3 U 4CM, B BEPIIMHE OCTPOTO yria
BOCCTaHOBJIEH MEPIEHIUKYISP K IJIOCKOCTH TPEYTOJIbHUKA, IIMHA KOTOporo 7cM. Haiitu
pPaccTOsIHUE OT BEPLIMHBI MEPIICHIUKYISpa 10 BEPUINH TPEYrOJbHUKA.

Bapuant 3
1. Touxu A u B pacnonoxeHsl o oaHy cTOpoHy miockoctu o, AC u BD — neprnieHaukynsps K
sToM TockoctH, AC=6 cM, BD=3 cm, CD=18 cm. Haiingute paccTossHue mexnay Toukamu A u B.
2. JlaH npsIMOYTOJIBHUK CO CTOPOHAaMH 3 U 4CM, B TOUKE IIEPECEUCHHS] THATOHAJIEH
IIPSAMOYTOJIBHUKA BOCCTAHOBJICH MEPIICHAUKYIISAP K IIJIOCKOCTH MPAMOYTOJIbHUKA, TIMHA
KoToporo 7cM. Halitu paccTosiHME OT BEPIIMHBI IEPIIEHIUKYIISPA 10 CTOPOH MPSIMOYTOJIbHUKA.

Bapmuanr 4
1. Tlpsmas a meprneHIuKyIIsIpHA KaX 01 U3 IBYX MEPECeKAINIMXCS IPsAMbIX ¢ 1 d,
NpUHAUISKAIINX TUIOCKOCTH o. [Ipsimas b mapamensha npsimoii a. Kak pacrnonosxena npsimast b
M0 OTHOIIEHUIO K TIOCKOCTH 07 CremnaiiTe uepTek OTBET 0OOCHYHTE.
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2. U3 Touku nexarield BHE INTIOCKOCTH IIPOBEICHBI K ATOM MIIOCKOCTH JBE HAKIIOHHBIC O]

yriom 30°, paBubie 24/3 . X npoekiun o6pasyioT Mexy coboit yroin 120°. Onpenennts

pacCToOAHNE MEXKIY OCHOBAHUAMMA HAKIIOHHBIX.

KOHTpOJ’IbHLIe BOIIPOCHI

1. Kakue npsiMbie B IPOCTPAHCTBE HA3BIBAIOTCA MEPIEHIUKYISIPHBIMU?

2. Jaiite onpeneneHue NeprneHIUKYIIPHOCTA MPSIMOM U TIIIOCKOCTH.

3. Cdopmynupyiite nmpru3HaK MEprEeHIUKYIIPHOCTH MPSIMOHN U TIOCKOCTH.

4. CdopmynupyiTe TEOpEeMbl O B3AUMHOM PACIOJI0KEHUN MPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

5. Yto Takoe MepreHIuKysp, ONYIICHHBIA U3 TaHHOW TOYKHU Ha MIOCKOCTh?

6. Uro Ha3pIBaeTCA PacCCTOSHUEM OT TOUKHU JI0 IIIOCKOCTH?

7. Uro Takoe HAKJIOHHAsA, IPOBEJACHHAs U3 JaHHOM TOUKH K IIocKocTh? YTO Takoe mpoeKuus
HAaKJIOHHOM?

8. Cdopmynupyiite TeopeMy 0 TpEX NEPIEHIUKYIIpax.

Pa3nen 4. OCHOBBI TPUTOHOMETPUH

IIpakTnyeckoe 3ansitue no reme: « 'puronomerpuyeckue PyHKIHU YUCIT0OBOIO

aprymeHTa»

ean 3ansTHSA:

1. KoppexTtrpoBaTh yMEHUE MPUMEHATH TPUTOHOMETPUYECKHE (POPMYJIBI IPU MPeoOpa30BaHUU
TPUTOHOMETPUYECKHUX BBIPAKEHUH.

1. 3akpenuTh U CUCTEMATU3UPOBATH 3HAHUS IO TEME.

2. OmnpenenuTs YpOBEHb YCBOCHHUS 3HAHUN, OLIEHUTD PE3YJbTAT AEATEIBHOCTH YU-Col.

Oo6opynoBanmue:

TaOJIUIIBI 3HAUEHUH TPUTOHOMETPUYECKUX (PYHKIIUI HEKOTOPBIX YIJIOB;
TabIULbl POPMYI TPUTOHOMETPUH;

TPUTOHOMETPBI;

MUKPOKAJIbKYJISATOPBI.

Xoja 3aHATHA:

1.
2.
3.

IToxg PYKOBOACTBOM IIPEIIOAaBaTECIIA BBIIIOJIHUTD YIIPA)KHCHUSA TPCHUPOBOYHOI'O pa3ciia.

HSy‘-II/ITI) YCJI0BUE Sa)IaHI/Iﬁ JJIA IPAKTHUYCECKOT'O 3aHATUA.
OTBETHUTH Ha KOHTPOJIBHBIC BOIIPOCHI

OmnopHblil yepTex
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Ha pucyHke COBMEIEHBI IEKAPTOBA CHCTEMA KOOPAMHAT U OKPYKHOCTh €AMHHYHOIO paguyca.
OKpy’>KHOCTb «3KBUBAJICHTHA» IOHATHIO KOOPAMHATHOW NpsMOM (Hayajo OTcueTa — TOYKa
HEpeCceUeHNs] OKPYKHOCTH C IOJIOKUTEIIBHOW 4acThio ocu OX, NOJO0XKHUTEIbHOE HAIIPABICHUE —
IPOTHB YacOBOM CTpENIKH, €IMHUYHBIM OTPE30K BbIpakeH uepe3 uucio 7). Ha okpyxHOCTH
OTMCYCHBI TOYKH, IIOJYYCHHBIC IpPH IIOBOPOTE paamyca OKPYKHOCTH, COBIIQJarolIero ¢
MOJIOKHUTETBHON YacThio ocu OX, Ha pa3nuyHble yriubl «. AOGCHHMCCHI 3TUX TO4YEeK — COS«,
opaMHaThl — SiN@ . JIOMONHUTENFHO TMPOBEACHBI JBE KacaTelbHBIE K OKPYXHOCTH (JIMHHUU
TaHIe€HCa U KOTAHI'€HCa).

AUNUR IE

aunLAR otg

Y3

b
3

TpennpoBo4HbIH pa3jaen

Tema: «OCHOBHBIC TPUTOHOMETPUYECKHE (POPMYJIbI»

1. OcHoBHOE TPUTOHOMCTPHUYCCKOC TOXKIACCTBO Sin2 O +...= ... BBIIOJHACTCA NIpPHU JIHOOBIX
3HAYCHUAX & .

2. Vmpocrure Beipaxcenns:  a) 1-cos’a;  6) (L—sina)l+sina).

3. CrnexctBueM W3 OCHOBHOTO TPHTOHOMETPHUYECKOTO TOXJIECTBA SBISETCA (opMyIa,
BhIpakarolias Sina uepe3 COSa: Sina =....

4. HaiinuTe 3HaueHWE TPUTOHOMETPUYECKOW QyHKIMUM COS, €CIM H3BECTHO, 4YTO

] 3 T
Sina=—, 0<a<—.
5 2

5. Taurencom yria ¢ Ha3bIBaeTCs OTHOIICHHME ... yIJa & Kero ... tga=....
W3 ompenenenus TaHTeHca U KOTaHTeHcea ciefyeT:  tgoctga = ...
COOTHOIICHHE MEX/Iy TAHIEHCOM M KOCHHYCOM OJHOTO M TOro ke yrma 1+tg%a = ..., korna
cosc....
SIna
8. ®opwmyna tga = HE UMEET CMBICTIA TIPU & = ...
CoSo
o sin a .2 ) 2
9. TlpeoOpa3yiite BeIpaxkeHus: a) tgaCOSx; 0) t—; B)Sin® S —sin® gcos” f.
Ja
cosa  1+sina 1+tga
10. Yopoctute: a) —— + ; 6) — g -
1+sina cosa tg°a+clg a
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clga

11. Jlokaxxute TOKIECTBO: ———— = cos’a.
tga +ctga

Tema: «@opmy.bl NPUBEACHUA»

1. 3HaKu TPUTOHOMETPUUYECKHUX (DYHKIIHI:

Inaxi manzenca
@ xomanzenca

ul |

3naru cunyca 3uawu Kocunycd

o9 / : ?\: g

(6]

Wil N K

2. UeTHOCTh M HEYETHOCTh TPUTOHOMETPUYECKUX (DYHKIIUHA:

sin(-a)=...; cos(-a)=..; tg(—a)=

BoiBoa: yeTHOU (YHKITUCH SIBISICTCS ...

3. Haiinure 3HayeHus BbIpa)KEHUH: a) Sin(— 300); 0) cos[— %j, B) tg (— %)

T 3
4. Tpuronomerpuyeckue QyHKIHUU yIIOB BUIA 2 ta, 7ta, > to, 2Zrta

MOTYT OBITh BBIpXXEHBI Yepe3 PYHKIUHU YIia ¢ C MOMOIIbI0 (hOpMYJT IPUBEICHUS:

sm(g_aj:...; cos(g_aj:._; tg(g_aj:...; ctgg_a):

sin(1800 +a)= cos(1800 +a): tg(1800 +a): ctg(1800 +a):
sin360° —a)=...; cos(360° —a)=..; tg(360° —a)=..; ctg(360°—a)=...;
.[37: j_ _ [37[ j_ _ (3% j_ , [37[ J_
sinfl —+a |=...; cos| —+a |=...; g —+a|=...; cgl —+a|=
2 2 2 2
5. Bsmumciure: a) sin240°;  6) tg300°;  B) Slﬂ(ﬂ'+ jtg(;z Zj

T) Sln(——EJCOS[?)—E—Zth(ﬂ'—ZJ; )tg(—+ jsm( ﬂJCOS(ﬂ'—Zj.
2 4 2 4 6 6 2 3 6

Tema: «@opMy.abl C10KEHHA»

1. Jlnst moGBIX o u /3 CIpaBeITHBHI paBeHcTBa: a) Sin(a+ B)=SiNacos f+...;
6) cos(a — B)=CoSaCoS B +...; B) tg(a + B)=....

2. Bomunciure:  a) sin75°;  6) c0s105°.

3. Vmpocrure: a) cos33° cos63° —sin33%sin63°; 0) S|n57cosz7ﬂ + (;05577Z Sm%Z
0 0

5) sin27°20 c0s32040' +c0s27°20 sin32%40';  p) 95 ~1013

1+t9737tg13

Tema: «@opMy.bl IBOMHOIO YIJIa»
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1. sin2a=2....

2. t9Q2a = Ztﬁ.
3. VYmpocrure: S|_r12a ; 0) (Sina—COSa)Z.
SINx
240
4, Beruuciure: a) 25in75% cos 75° ; 0) sin15° cos15°; B) 1-ctg"15" )

2ctg15°

Tema: «@opmyJibl CyMMbI U PA3HOCTH TPUTOHOMETPUYECKUX (PYHKIM D)

1. dopmyna cymMMBbl CHHYCOB ABYX YIJIOB: Sina +Sinf =2....
2. ®opmyna pa3HOCTU KOCUHYCOB JIBYX YIJIOB: COSa —COS fF = 2....

3. dopmysa CyMMbI TAHT€HCOB JIBYX YIJIOB: tQa +19ff = ———.
cosa Ccos 3

4. TlpeoOpa3yiiTe B IPOU3BEICHHUS: a) sinl5a +sin3a ; 0) cos27a +coslia;
B) c0s5° —cos15°%; r) sin?43° —sin?13°,
5. Vmpocrture: a) sinfa+sina. ;  0) cosda + cosba ; B)1g3a—1go.
Cos /o +Ccosa CoS + cos 9

6. JlokaXkuTe TOXKIECTBA:
sin56° + sin14°
c0s56° + cos14°

5) sin3a +sin7a _ ctg(z —Saj _
cos3u +cosTa 2

7. Jlokaxwure, uto sin20° +sin40° —cos10° = 0.

= ctg55°;

BapuanTsl 3a1aHui

Bapuanr 1

1. Jano: cosa =-06; %<a<7r.

Haitgure:
. . V4
a) sina; 0) sin2a ; B) tg(z+aj.
COSa —COS 5
2. Ilpu Bcex AOMYyCTUMBIX 3HAUEHUSX ¢ JTOKaXHUTE TOXKIECTBO ——  — = {0 2« .
Sin5a + sina
Bapuanr 2

2sin(z —a)cosa

cos(z + a)sin3(3; + aj —sin(z - az)cosg’(gér + aj

1. VYmpocture BelpakeHue

2. JloKaXHTe TOXKIECTBA:

1-cos2t +sin2t Vs Vs
- =10t ; 0) COS| —+a |+C0S| ——a |=COoSx.
1+sin2t +cos2t 3 3

Bapuanr 3
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1. Jano: sina =08; %<a<7r.

Hainure:
. T
a) Cosa ; 0) sin2a; B) tg(z—aj .
sin3a —sina
2. Tlpu Bcex AOMyCTUMBIX 3HAYCHUSAX ¢ JTOKAKUTE TOXKIECTBO ——— =g
cos3a + Ccos«
Bapuant 4

cos[?’;Z +aj sin’(z —a)—cos(z +a)sin3(3: —aj

1. Vmpoctute BuIpaxkeHHE -
2sina cos(27 — a)

2. JlokaxWTe TOXKJIEeCTBa:
1+ cos2t —sin2t Vs . (7 27
a) =tg| —-t|; 0) sin €+a = COS + COS a—? .

1+sin2t+cos2t (4

Bapuanr S
. 8 4 3
1. Brerumnciaure Sln(a+ﬂ), eclIi COS¢ = —E, cos =§’ T<a< 7< p<2r.

2. HpI/I BCEX NOMYCTHUMBIX 3HAUYCHHUAX & YIIPOCTUTE BBIPAKCHUC!
. 2sin’ o .
a) 1+cos2a—2sin’a; 6) —sin‘a.
1+ cos(z - 2a)

Bapuanr 6
1. Haiigure tg(a+,b’), eCcIIn tga=%, cosﬂ=§, O<a<%, 0<,8<%.
2. YmpocTuTe BhIpaXKEHHE MIPHU BCEX JOMYCTUMBIX 3HAYEHUSIX !

2 2c0sa —sin2a 5 2cos’
1-sin(L57 + 2a)

) . 2 > - COS2 a.
SIN“ a—SIna + CO0S™
KoHnTposabHbIe BONPOCHI

1. Yro Takoe yron B 1 paguan?
2. JlaiiTe onpeeneHne cuHyca, KOCHHyca, TAHI'€HCa U KOTaHT'€Hca yIila o .
3. Kak 3aBucsr 3naku Sina, CoSe, tga, Ctga OT TOro, B Kakoil KOOPIAMHATHON YETBEPTH

pacnonoxena touka P, ? HazoBure »tv 3HaKH.

Pa3nen 5. KomOunaropuka

IIpakTH4Yeckoe 3aHATHE MO TeMe: «JJIeMEHTbl KOMOMHATOPUKH»

ean 3anaTuA:

1.  KoppektupoBaTb 3HaHUS, YMEHUS U HaBBIKY 110 Teme: «KoMOuHaTopukay.
2.  3aKkpenuTh U CHCTEeMaTH3UPOBATh 3HAHUS 110 TEME.
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3. OmpenenuTb ypOBEHb YCBOEHUS 3HAHUMN, OLIEHUTH PE3YNbTaT ACSITEIbHOCTH

o0yJaromuxcs.
Oo6opynoBanmue:
. CIPaBOYHBIN MaTepHal 1o TeMe;
. MUKPOKaJIbKYJISITOPHI,
. Y4eOHHKHU.

Xo/1 3aHATHUS:

1.  M3yuutsh ycrnoBHe 3aJJaHHIl JJIsI IPAKTUYECKOTO 3aHATHS.
2. OTBeTHTHh Ha KOHTPOJIBHBIE BOIIPOCHI.

4, OTBETUTH HA KOHTPOJIbHBIE BOITPOCHI.

BapuanTbl 3a1anuii

Bapuanr 1
1. CkonpKuMHU cioco6aMu MOKHO BBIOpATh B rpymrne u3 20 yenoBek yeTBepbIX Ha 4

NOJDKHOCTH?

2. bpoiensl 2 urpanbHbIx KyOuka. KakoBa BeposITHOCTh TOTO, YTO Ha MEPBOIl KOCTH BHIMAJIO
YHUCJIO0 2, @ Ha BTOPOM — HEYECTHOE YUCIIO0?

3. BeposiTHOCTH momaanus 1Mo eI Mpyu OAHOM BBICTpEIIe y iepBoro opyaus pasua 0,5,y
BTOporo — 0,6. HaiiTh BepOATHOCTH TOTO, YTO IO LU MOMAAET XOTs OBl OJTHO OPYAHE
MOCJIe TOT0, Kak 00a CeNaloT M0 OJHOMY BBICTPEITY.

4. Haiitu pa3max, MOy, MeIMaHy u cpeasee Beioopku: 1,5,5,8,10.

5. Haiitu nucnepcuto Beibopku: 3,8,5,6.

Bapuanr 2
1. CKOJILKUMH c1OcO0aMU MOKHO IIOCTABUTH HA IIOJIKE 8 KHUT?

2. bpoiensl 2 urpanbHbIX KyOuka. KakoBa BepOsITHOCTH TOTO, UTO HA MEPBOM KOCTH BHIMAJIO
yucio 1, a Ha BTOpol — HEYETHOE YK CII0?

3. BeposiTHOCTH momaianusi 1Mo eI MPU OJHOM BBICTpeEIie y epBoro opyaus pasaa 0,4, y
BTOoporo — (,8. HaiiTu BeposITHOCTh TOTO, YTO TIO IIEJIA MONAAET XOTS OBl OTHO OPYAHE IMOCTIE
TOTO, KaK 00a CJENal0T MO OJHOMY BHICTPEIY.

4. Haiitu pa3max, MOy, MeIMany u cpeasee Beioopku: 3,10,12,12,18.

5. Haittu nucnepcuto Beioopku: 4,7,3,9.

Bapuanr 3
1. CkonbkuMHU crioco0amMH MOKHO BbIOpatTh B rpymme u3 30 yeaoBek Tpoux Ha 3 TOHKHOCTH?

2. bpoiensl 2 urpanbHbIX Kyouka. KakoBa BeposSTHOCTH TOTO, YTO Ha MEPBOIl KOCTH BHIMAIIO
YHUCIo 3, a Ha BTOPOW — HEYECTHOE YUCIIO?
3. BeposTHOCTH MOMaianusi 1Mo eI MPU OJHOM BBICTpEIIe Y TiepBoro opyaus paBaa 0,3,y
BTOporo — (,8. HaiiTu BeposITHOCTH TOTO, YTO TI0 IEJIU MONAAEeT XOTS OBl OTHO OPYAHE IMOCTE
TOTO, KaK 00a CENar0T M0 OJHOMY BBICTPEITY.
4. Haiitu pa3max, MoJly, MEJIMaHy M cpejiHee BhIOopkH: -8,-8,-5,-5,0,2.
5. Haiitu nucnepcuto Beioopku: 4,1,3,2,2.

Bapuanr 4
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1. CkonpKkuMH cIOCOOaMU MOXHO MOCTaBUTh Ha noJyike 10 kHur?

2. Bpomens 2 urpaibHbIX KyOnka. KakoBa BEpOsITHOCTb TOTO, UTO Ha MEPBOM KOCTH BBINAJIO
qucio 6, a Ha BTOPOM — HEUECTHOE YUCII0?

3. BeposTHOCTb IonaiaHus 1o LEIH IIPU OJJHOM BBICTpEIIE y epBoro opyaus passa 0,1, y
BToporo — 0,9. HaiiTu BeposITHOCTB TOT0, YTO IO LIEJIH MOMAAET XOTsI ObI OJTHO OpY/IHE Moce
TOr0, Kak 00a CENAloT 110 OJHOMY BBICTPEIY.

4. HaiiTu pa3max, MOy, ME€JIMaHy U cpeaHee Beioopku: -4,-4,0,2,9,9.

5. Haiitu nucniepcuto Beioopku: 3,2,1,1,5.

KoHTpoJibHbIE BONPOCHI:
ChopMynupyiiTe onpeaeieHus: a) pa3MeIIeHus; 0) COYeTaHMs; B) IEPECTAHOBKH.

1

2. 3anumute GOpMYJIIbI 171 BEIYUCICHUS: a) pa3MeIleHus; 0) coueTaHus; B) MEPECTaHOBKH.

3. JlaiTe kiaccuueckoe onpeeeHue BEPOSITHOCTH COOBITHS.

4. TlpuBenute npuMepbl COOBITUM, KOTOPHIE B YCIOBHSIX JAHHOTO OIIBITA SBIISIOTCS
1) cnyuaiiHbIMU; 2) TOCTOBEPHBIMU; 3) HEBO3MOKHBIMH.

KakoBbl BEpOATHOCTH ITUX COOBITHI?

5. CdopmynupyiiTe onpeaeieHne: a) caydaiiHOW BETUIHHBI; 0) JUCKPETHOM clTydaitHOU
BEJIMYMHBI; B) HEIIPEPHIBHON CIIy4aiiHON BEJIMUYUHBL; I') 3aKOHA paclpeeseHUs CllydyaiiHOM
BEJTUYHHBI.

6. CdopmynupyiiTe onpeaeseHus: a) MaTeMaTUYeCKOro OXKHUIaHus; 0) TUCTIEPCUH.

7.  CaolicTBa MaTeMaTHUUECKOTO OXKUIAHUS U JTUCTIEPCUU.

Pa3znen 6. KoopanHaTsl M BEKTOPBI
IIpakTuyeckasi pa6ora nmo teMe: «/lekapToBbI KOOPAUHATHI B IPOCTPAHCTBE»

ean 3aHATHA:

1. 3akpenuTb 3HaHUS U COBEPLICHCTBOBATb YMEHHS IO HAXOXKICHHIO KOOpPAMHAT TOYEK U
KOOPJIMHAT BEKTOPOB;

2. HaxoxaeHue CKalsipHOrO IPOU3BEIEHUS BEKTOPOB;

3. BpIMonHATH NpocTelne 3a1a4i B KOOPAUHATAX.

O6opynoBanmue:

"  y4yeOHUKU;
"  U3MEpUTEIIbHBIE HHCTPYMEHTHI;
"  CIpaBOYHBIA MaTepuai 10 TeOMETPUN

Xo/ 3aHATHUS:

1. W3yuuTh ycrmoBue 3alaHUM U1 IPAKTUYECKOTO 3aHATHS.
2. OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI.

3. OdopmuTts otuet o padore.

Oo0pa3sen BbINOJHEHUS 3aJlaHUM

1. Haugure:

a) INIMHY BEKTOpa E, eciu Touka A(3;-1;5) u B(2;3;-4)
0) cKasIpHOE TTPOU3BEICHUE BEKTOPOB
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Pemenne:
a) AB2-3;3-(-1)%-4-5}={1;4:-9)
[BB| = yED* + 2 + -9)* = VI + 16 + 61 = V98
6)@ b=3-0+0-(-1+(-1)-2=-2

OrtBerT:

2. Jlaubl Toukn M(2;-1;3), N(-4;1;-1), P(-3;1;2) u Q(1;1;0). Bbrauciuth paccTosTHHE MEXTY
cepequHamu otpe3koB MN u PQ (Ha puc. AB)

Pemrenne
A
M
N 3+11+1 2+
— 1 1 0
B( 5 : > : > )=(—1;1;1}
ApyC1-CDY +a-07+a-1 =V0FI1F0=1
P

Q

3. Ompenenuts Bux A ABC, eciiu A(2;4;-1), B(4;8;-2) u C(0;0;0)
Pemenmue:

Haiinem nunsl ctopon tpeyronbauka AB, BC u AC

AB:,‘EEH—E}’ +@-43+(-2-C-D)f =VaFi6+1=v21

BCZE(U—W+(u—3}=+{u—(—2}}= =v16 + 64 + 4= B4

AC:,;E{U—ZF +0-47+(0-C1) =v&+16 +1=v21

AB=AC => A ABC paBHOOeapeHHBI
OtBet: A ABC paBHOOe1pEHHBII
Bapuantsl 3a1aHui

Bapmuanr 1
1. Haiigute KoOpaMHATHI OPTOTOHANBHBIX TIpoekiuit Touek A(1; 3; 4) u B(5; -6; 2) Ha

a) miaockocts Oxy; 6) mockocts Oyz; B) ock OX; r) ock OZ.
2. Ha ocu z Haiigute TOUKY, paBHOYJAJICHHYIO OT ABYX Toduek A(-2; 1;4) u B(3; 0; 1).
3. Haiinute amuny oTpeska, coenuustonero Touku a) A(2; 0; -1) u B(3; -2; 1) ;

0) A(1;2;3) u B(-1;0; 5)

Bapmuanr 2
1. Haiigute KOOpAWHATHI OPTOTOHANBHBIX TPOoeKIU Touek A(2; -6; 5) u B(-3; 4; -1) Ha
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a) iockocth OxZ; 6) mmockocts OXy; B) ock Oy; 1) ock OX.
2. Ha ocu y HaiinuTe TOUKY, paBHOyAICHHYIO OT ABYX Touek A(1; -3; 7) u B(5; 7; -3).
3. Haiigute nuHy oTpe3Ka, COEQUHSIONIET0 TOUKH a) A(6; -2; 3) 1 HayaJlo KOOPAMHAT ;
0) A(1;2;3) u B(x;2;-3)

KoHTpoJibHbIe BONIPOCHI
1. HapucoBath cuctemy KOOpAMHAT B IPOCTPAHCTBE U OTMETUTH HAa HEW Ha3BaHUE
KOOPJIMHATHBIX OCEH, EAMHUYHBIC BEKTOPA;
2. 3anucaTb Kakve KOOPAMHATHI UMEIOT €UHUYHbIE BEKTOPA;
3. [lartb ompenenenue paanyc-BeKTopa
4. 3amnucaTh GOpMYIBl KOOPIUHAT CEPEAUHBI OTPE3Ka, NJTUHBI BEKTOPA U PACCTOSIHIE MEXKAY
JBYMsI TOUKaAMHU
5. 3anucatb GOpMyIIbI CKAJISIPHOTO TPOU3BEICHUS Yepe3 JJIMHBI BEKTOPOB U KOOPIUHATHI
BEKTOPOB.

HpaKaneCRoe 3aHATHE 110 TEME: «BCKTOPBI B MMPOCTPAHCTBE»

Iean 3ansATHS:

1. KoppektupoBaTb 3HaHUs, yMEHHUS U HaBbIKU 110 TeMe: «KoopaIuHaThl U BEKTOPHI B
IPOCTPAHCTBEY». 3aKPENUTh U CUCTEMATU3UPOBATh 3HAHUS 110 TEME.
2. Omnpenenuts ypoBEHb YCBOCHHMSI 3HAHUM, OLICHUTD PE3YJIbTAT JEATEIBHOCTH Y4-Csl.

Oo0opynoBanmue:

"  yYeOHUKU;

"  U3MEpUTENIbHbIC HHCTPYMEHTHI,

"  CIpaBOYHBIN MaTepual Mo TEOMETPHH

Xoa 3aHsATHA:

1. M3yuuTh yciaoBHe 3alaHUi AJIs IPAKTHUECKOM paboThI.
2. OTBEeTUTH HA KOHTPOJHHBIE BOIIPOCHI.

3. Odopmuts otuet o padore.

BapuanTsl 3a1anui

Bapmuanr 1
1. Hansl Touku A (3; — 1; 2) u B (5; 1; 1). Haitnure:
a) KoopauHaThI BekTopa AB; 0) |AE|.
2. lanbl BekTopsl 3 (—2; 3; 1) u b (4; — 1; 2). Haiigure:
a) KOOpJIUHATHI BEKTOpa 23 — b;
0) mpu KakoM 3HaYeHHH ) U Z BEKTOp € (8; y; Z) 1 BEeKTOp @ KOJUTMHEAPHBI?
3. Haiimure ckansipHOE NPOM3BEICHHE BEKTOPOB & U b, eCIIu:
a)3a(2;-41), b(32,-1); 6)lal=3,|b|=4,cos(ab) :é.
4. Haiigute 3Ha4eHHe M, IPU KOTOPOM BEKTOPHI @ U b NEepHEHINKY/IAPHEL, eciu & (2; — 4; m),
b (3;-1;5).

1. Haiigute COS £ Mexny Bektopamu 2 (2; 3;— ) u b (3; - 1; 2).

36



Bapuant 2
1. Hansi Touku A (3;—1;2) u B (5; 1; 1). Haiinure:
a) KoopAMHATHI BekTopa BA; 0) |BA|.
2. Jlanbl BekTopsl @ (—2; 3; 1) u b (4; — 1; 2). Haiigure:
a) KOOpAMHATHI BeKTopa 2 + 3b;
0) IIpK KaKoM 3HAYEHHUH Y U Z BEKTOP T (8; y; Z) ¥ BeKTOp b KOIIMHEapHbI?
3. Haiiiure CKaIAapHOE NPOU3BENEHHIE BEKTOPOB 3 U b, eciu:
a)a(-2;3;1), b(-1;-1;4); 06)1al=2,|b|=5,cos(ab)=0,1.
4. HalinuTe 3HaueHHE M, IPU KOTOPOM BEKTOPHI 2 U b IepHEHAUKYISpHEL, eciu & (3; 2; — 1),
b (2; m;-2).
5. Haiigute COS Z¢ Mexay Bekropamu a (3;2;— 1) u b (- 1; 2; 3).

Bapuant 3
1. [anbl Touku A (3; —1; 5) u B (4; 1; 3). Haiinure:
a) KoopAMHATHI BekTopa AB; 0) |AB|.
2. aubl BekTopsl @ (3; —4; 2) u b (- 2; 1; 6). Haitnure:
a) KOOpAMHATHI BeKTopa 23 + b;
0) npu KakoM 3HAYEHHHU X U ) BEKTOP T (¥; y; 5) ¥ BEKTOP & KOJUTMHEAPHBI?

3. Haiigure ckanspHoe MpOM3BeIEHNE BEKTOPOB A U b, eCIIH:

a)a(3;-1;2), b(2,3,-4); 6)lal=2,|b|=3,cos(ah) =§
4. HaiinuTe 3HaueHre M, Mpu KOTOPOM BEKTOPHI & U b HepreHIUKyISIpHbI, ecan a (3; — 1; m),
b (2; 4; 3).

5. Haiigure c0S £ mMexay Bektopamu a (—1;2;3)u b (2; - 1; 3).

Bapmuanr 4
1. anbl Touku A (3; —1; 5) u B (4; 1; 3). Haiinure:
a) KoopAMHATHI BekTopa BA; 0) |BA|.
2. Jlanbl BekTopsl 3 (3; — 4; 2) u b (- 2; 1; 6). HaiiguTe:
a) KOOpIMHATHI BeKTopa 3 — 3b;
0) IIpY KaKOM 3HAYEHHH X M J BEKTOP T (x; ; 5) ¥ BEKTOp b KOJUIHHEAPHEI?
3. HaiiiuTe cKaIapHOE NPON3BEIEHHIE BEKTOPOB 3 U b, eciu:
a)a(l;-2;4), b(2;-1;3); ©6)lal=5,|b|=3,cos(ab)=0,2.
4. Haiinurte 3Ha4eHne M, TIPU KOTOPOM BEKTOPHI @ U b NEPIEHANKYJIAPHSI, eciu A (3; 2; — 1),
b(m;3;1).
5. Haiinute cOS Z¢ Mexay Bektopamu 2 (3;—1;2)u b (3; 2; - 1).

KoHnTposabHbIe BONpockl

=

[aiite onpenenenne BEKTOpa.

™

UTo MBI TOHMMAEM TIOJT: a) JUTMHOW WJIM MOJIYJIEM BEKTOpa, 0) HampaBJICHHE BEKTOpa?
3. Kakwue BeKTOpbI Ha3bIBAIOTCS: a) PABHBIMHE; 0) KOJUIMHEAPHBIMU; B) IPOTHUBOIOIOKHBIMHU?
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4. OOBICHHUTE, YTO MBI Ha3bIBAEM: a) CYMMOii, 0) pa3HOCTHIO IBYX BeKkTOpoB? Kak mx
IOCTPOUTH?

Kaxkue cBolicTBa cokeHHsI BEKTOPOB BbI 3HAETE?

UYTo MBI IOHMMAEM 1101 IPOU3BEIEHUEM BEKTOPA HA YUCIIO?

Kakwue cBolicTBa Ipou3BeIeHUsI BEKTOPA HA YMCIIO Bbl 3HaeTe?

JlaiiTe onpenenenye CKaasipHOro MPOU3BEICHHS IByX BEKTOPOB.

Kak noctpouTs NpsMOyroiibHYIO CUCTEMY KOOPAMHAT: a) Ha IJIOCKOCTH; 0) B
MpOCTpaHCTBE?

w0

10. ITo xakoit popmyiie BEIYUCISAETCS CKAISIPHOE POU3BEIEHUE IBYX BEKTOPOB B
KOOpAMHAaTax?
11. ITo xakoit popmyIie BEIYUCISAETCS YroJl MEXKAY ABYMS BEKTOPaMHU B KOOpIUHATaX?

Pasznea 7. ®ynkuuu u rpapuxku
IIpakTHyeckoe 3ansiTHe MO TeMe: «DYHKIHUH, X CBOCTBA U rpapuKN»

Hean pa6oThI:

1. O6006uWMTh TeOpeTHYECKHE 3HAHUS 110 TeMe: « DyHKIUM, CBOMCTBA U rpauKm».
2. PaccMmoTpeTh anropuTMBI pelIeHui 3a1anuii mo teme: «OyHKIUHN, CBOMCTBA U TpadUKN»,

3. OrBeTuTh Ha KOHTPOJIbHBIE BOIPOCHI.

O6opynoBanmue:

" CrIpaBOYHbBIC MAaTEPUAbI 10 alredpe;
" MHKPOKAJIbKYJISATOPBI;

"  y4eOHUKH.

Xoj 3aHATHA:

1. U3yuuts ycrnoBue 3aAaHUM TSl MPAKTUYECKOTO 3aHITHSL.
2. BrIOMHUTE IPAaKTHYECKUE 33 aHUS

3.  OTBeTUTh Ha KOHTPOJIbHBIE BOIIPOCHI:

BapuanTsl 3a1anui
Bapuanr 1

1. TloctpouTs rpaduku GyHKIHiL: y = X% y = x2-3; y = (x+2)?
BHISICHUT, ABIAETCA U (GYHKIHUSA y = X°-X° 4ETHOM, HEUETHOM WJIH JIPYTOii.

3. Jausl pysxuun f(x) =u g(t) = 3t>+1. Haiigure pynxmmo f(g(t)).

N

4. Haiigure pyHKIMIO OOpaTHYIO JaHHOW QyHKIMM y = 6X-7
5. Beraucmure: f(-2), ecmu f(x) = x3+5

Bapuant 2
[ocTpouTs rpadukn GyHKIHI: y = X%, y = X43; y = (x-2)?
BBISCHNTS, ABIAETCA MU (GyHKIHA y = X°-X* 4éTHOM, HEUETHOM HIIH IPYTOii.
Janusr dyskmun f(X) = x2+5 u g(t) = t+4. Haitnure dpyaxmmro f(g(t)).

Haiinure QpyHkiuio o6paTHyto ganHON GyHKIMHK y = 5x+13

A
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5. Beraucite: f(-2), ecmm f(X) = x3+5

Bapuant 3
[ocTpouTs rpaduxu GyHkumit: y = x%; y = x> -1; y = (x+3)?
BhIsACHUTS, sBIseTcs 1 GyHKIHS y = X*- X° 48THOH, HEUETHOM MM APYTOl.
Hauel dyrkuun f(x) = 5¢* + 8 n g(t) = 3t%-5. Haitaure pynxmmro f(g(t)).
Haiinure dhynakuuro oOpaTHyro JaHHOUW QyHKIMHU y = X-12
Berauciure: f(-12), ecu f(x) = x2-9

© 0k~ owd

Bapmuanr 4
[ocTpouTs rpaduxu GyHkumit: y = x%; y =x2-2; y = (x -3)°
BLISICHUTD, ABIAETCA U (GYHKIHUA y = X2~ X° uTHOH, HeUSTHOM MM IPYTOH.
Jaus! pynkuun f(x) =—7t* — 12 u g(t) = 4t>+ 5. Haitmmre dynxmuro f(g(t)).
Haiinure dynkuuto odpaTHyro naHHOUW QyHKIUU y = X + 12
Berauciure: f(-2), ecmu f(X) = x3-18

ok PR

KoHTpoJibHBIE BONIPOCHI
1. Maiite onpenenenue ¢pyHkuuu. [IpuBeanre npumepsl nap NepeMEHHbIX BEJINYMH,
CBSI3aHHBIX MEX]ly CO00M HEKOTOPOH (hYHKIIMOHAILHON 3aBUCUMOCTBIO.
Ilepeuncaure cnocoObl 3a7aHNs QYHKIHH.
Haiite onpenenenue rpaduka GyHKIUH.
[lepeuncnure OCHOBHBIE TUIIBI IPe0Opa30BaHMsI TPAPUKOB (PYHKIIHIM.
Jaiite onpeneneHne GyHKIIMNA HETIPEPHIBHON HAa OTPE3KE M HEMPEPHIBHON B TOUYKE.

A

JlaiiTe onpenenenue: a) Bo3pacraroiieii; 0) yObIBaroiei; B) CTpOro MOHOTOHHOM;
I') HEBO3pacTalollei; 1) HeyObIBaloIIel; €) MOHOTOHHOH; ) OTPaHUYEHHOW CHHU3Y;
3) OrpaHUYEHHOM CBEpXY; M) OTPaHUYEHHOM; K) 4ETHOM; J1) HEUETHOM;

M) NEpUOJIMYECKOH; H) CI0XHOM; 0) 0OpaTHON (yHKIUH.

Paznen 8. MHOrorpaHHMKHU M KPyrJible TeJa

HpaKTI/I‘IeCKOC 3aHfATHE IO TEME: ((MHOFOFpaHHI/IKI/I»

Iean 3ansATHSA:

1.  KoppektupoBaTh 3HaHHS, YMEHHUS U HaBBIKHU MO TeMe: « MHOTOTpaHHUKNY. 3aKPETHUTh U
CHUCTEMAaTU3UPOBATh 3HAHUSA 10 TEME.

2.  Ompenenuth YpOBEHb YCBOCHUS 3HAHUH, OICHUTH PE3YJIbTAT ACITCILHOCTH yU-Csl.

OobopynoBanue:

. y4eOHHUKHN

. MU3MEPUTENIbHBIE HHCTPYMEHTHI,

. CIIpaBOYHBIN MaTepHual 1o reOMETPHUH.

Xo/ 3aHATHUS:

1. U3yuuts ycnoBue 3a1aHui Ui MPAKTHUYECKON pabOoTHI.
2.  OTBeTUTHb HAa KOHTPOJIbHBIE BOIPOCHI.

3. Odopmurs otyer o padore.



BapuanTsl 3a1anuii

BapuanTt 1
1. [Inomanas OCHOBAHMS HPABHJIBHON YETHIPEXYTONbHOM Mpu3MbI paBHa 625 cm?. BeicoTa

IIPU3Mbl paBHA 142 oM. Beruncmure: a) AJUHY JAMaroHajlu Mpu3Mbl; 0) mIowanp ee
JIMarOHAJIBHOIO CEYEHUS.
2. BbicoTta mpaBuUiIbHOM TpeyroibHOH mnHpaMuibl paBHa 6 cM. Paanyc OKpyKHOCTH,

OMHMCAHHON OKOJO €€ OCHOBAaHUS, paBeH 44/3 oM. Bouncinre UIMHY OOKOBOTO pebpa

MUPAMHU/IBI.
Bapuant 2
. . 0
1. OcHoBaHHE TPSIMOM TPHU3MBI — POMO CO CTOpPOHOH 8 ¢cM m ocTpheiM yriom 60 - . BricoTta
pU3Mbl paBHA 12 cm. Beluucnure: a) AMWMHB AWAaroHaned MpU3Mbl; 0) MIJIoAAH

JIMarOHAJIbHBIX CEYCHUM.
2.  BpicoTa nIpaBUJIBHOM YETHIPEXYTrOJIbHON NMUPaMU/Ibl paBHA § CM, @ CTOPOHA €€ OCHOBAHUS —
12 cm. Boruncnure ainuHy 60KOBOro pedpa nupamuibl.

Bapuant 3
1. OcHoBaHHe TPSAMOIA TPU3MBbI — pOMO. J{naroHaau Mpu3Mbl paBHBI 8§ CM U 5 CM. BbICOTa €€ — 2
cM. Beraucnure: a) I7MHY CTOPOHBI OCHOBaHHUSI; 0) IJIOIIA (b OCHOBAHUS IIPHU3MBI.
2. B mpaBUiIbHON 4YeTHIPEXyrojbHON MHpaMKlie BbICOTa paBHAa 12cM, a BbIcOTa OOKOBOM
rpanu-15 cm. Haitnure 6oxkoBOE pedpo.

Bapmuanr 4
1. [Tnomans GOKOBOM MOBEPXHOCTH NPAaBUIIBHON TPEYyroibHOW MpPU3MBI paBHa CyMMe
wiomaae ee ocHoBaHMi. Belumcnute anMHYy OOKOBOro pebpa MpHU3MBI, €CIIM CTOpOHA €e
OCHOBaHUs paBHa 6 CM.
2. OcHoBaHMe€ MUPAMUJIbI - PSIMOYTOJIBHBIM TPEYTOJIBHUK ¢ KaTeTaMu 6 cM U 8 cM. BricoTta
NApaMUJbl NPOXOIUT 4Yepe3 CEpeiArHY THUIIOTEHY3bl TPEYrOJbHMKA W paBHA THUIIOTEHY3E.
Haiinute GokxoBble pebpa nupamuibl.

KoHTpoJibHBbIE BONIPOCHI

Uto Ha3bIBaeTCS MHOTOIPAHHUKOM?
UYro HazbiBaeTcs npusMoii? Jlaiite onpeeneHue rpaHaM, péopam U BEpIIMHAM IPU3MBI.
Uro Ha3pIBaeTCs Napajiesenuneaom?
Cohopmynupyiite TeopeMy 0 IUaroHaIsIX IPSIMOYTOJILHOTO Mapasiesienunesa.
Urto HazwiBaeTcs nupamuaoi? Jlaiite onpenenenne anodemMsbl TAPaMUIB.
UTto Ha3pIBaeTCs yCEUEHHON NMUPaMUAON?
Kako#t MHOTOrpaHHHMK Ha3bIBa€TCs NMPABUIBHBIM?

©NOUA®WN R

[lepeuncnure Bce nmpaBuibHbIE MHOTOIpaHHUKU. CKOJIBKO Y HUX TpaHeil, pédep u BepIuH?

IpakTnyeckoe 3ansitue no teme: «Tesa Bpamenus»
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ean 3anATHA:

1.

KOppGKTHpOBaTI) 3HaHHWsA, YMCHUSA U HABBIKH I10 TEME: «Tema BpPAIICHU). 3aerHI/ITB n

CUCTCMATU3UPOBATH 3HAHUA 110 TEMC.

2. OnpenenuTb ypOBEHb YCBOEHHS 3HAHUM, OLIEHUTh Pe3yJIbTaT JAEsTeIbHOCTH yU-Csl.
Oo0opynoBannue:
"  y4YcOHMKH,
"  U3MEpUTEIIbHbIE UHCTPYMEHTHI;
"  CIPAaBOYHBIN MaTepUa 110 T€OMETPUU.
Xoa 3anATUA
1. W3yuuth ycnoBue 3aJaHU AJIS IPAKTHUECKONU PaOOTHI.
2. OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI.
3. OdopmuTts oTueT 0 padoTe.

BapuanTsl 3a1aHuii

Bapuanr 1

1. IIpsiMOyroJibHUK, TUaroHajlb KOTOPOro paBHa 25 cM, a oHa cTopoHa 20 cM, Bpalaercs

BOKPYT MEHBIIIEW CTOPOHBI. BpIYKCINTE BEICOTY ITOJIY4YEHHOTO IUIMHAPA.

2. Bricora konyca 15 cm, paauyc ocHoBanus — 20 cm. Haiitu oOpa3yroriyio koHyca.

3. Paamyc mapa 12 cm. Ha kacaTenbHOM MIIOCKOCTH JIEKUT Touka K, KoTopas yaajieHa OT TOUKH
kKacanus Ha 5 cM. Ha kakom paccrosinun Haxoautcest Touka K ot moBepxnocTu mapa?

1.
2.
3.

Bapuanr 2
Paanyc ocHOBaHHMs LIMJIMHAPA paBeH 2 M, BbicoTa 3 M. HaiiTi auaroHaab 0CEBOro ceYeHHMSI.
Bricora koHyca paBHa 16 cM, a oOpasyromas — 20 cMm. Haiitu pagnyc ocHOBaHHs KOHYca.
Cexky1as IIOCKOCTh y/aJIeHa OT IIEHTpa IIapa Ha PacCTOsIHUE § CM, a pajuyc IIapa paBeH

10 cM. Beruucnure miomaas cedeHus mapa.

Bapuanr 3
BricoTa xonyca paBHa 18 cm, a paanyc ocHoBaHus paBeH 24 cM. Haiitu 06pasyroniyro
KOHYyca.
T1omTa 16 0CEBOTO CeUeHMs IMIMHPa paBHa 10 M2, a momazs ocHoBaHus — 5 M2. Haiiaure
BBICOTY IIMJIMHJIPA.
HaiinuTe miomans cedeHus mapa paguyca 41 ¢M III0CKOCThIO, TPOBEACHHOM Ha
paccTtosiHuu 29 CM OT LIEHTpa 1apa.

Bapuanr 4
BeicoTta mimHzapa 12 cMm, pagnyc pased 10 cm. Haittu auaronans oceBoro ceueHus
HWIMH]IpA.
OO6pa3yromiast KoHyca paBHa 15 cm, a paauyc ocHOBaHUs paBeH 9 cMm. Haiitu BbicoTy
KOHYCa.
[ap, pannyc kotoporo 41 1M, nepeceyeH MIOCKOCThIO Ha paccTosiHuu 9 nm. Halinure
IUIOUIA/Ib CEYECHHUS.

KoHnTposabHbIe BONpockl
Jlaiite onpeiesieHue Tena BpALEHUS.
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JaiiTe onpeneneHre MWIMHAPA U €ro SJIEMEHTOB.
Jlaiite onpeneneHne KOHyca U €ro 3JIEMEHTOB.
Jaiite onpesenenue ceprl H ero AIEMEHTOB.
JlaiiTe onpeneneHue mapa u ero 3JIEMEHTOB.

IS S A

Kakumu ¢purypamu sBisitoTCs ce4eHus cepsl U mapa’?

IIpakTyeckue 3aHATHA 110 Teme: «O0beMbl MHOTOTPAHHHKOB
I. OO0BbeM Ky0a m NpsIMOYI0JILHOIO apaJjljie/enuinena.

eab 3anaTHA:

1. KoppekTtupoBaTb 3HaHUS, YMEHUS U HABBIKHU 10 TeMe: «O0bEM KyOa U MpsIMOYTroJIbHOT0
napajuiesenuneia». 3aKkpenuTb U CUCTEMATU3UPOBATh 3HAHUS 110 TEME.

2. OmnpenenuTs ypoBEHb YCBOCHUS 3HAHU, OLIEHUTh PE3YJIbTaT AEATEIHOCTU 00yYaroIUXCs.
3. 3akpenuTbh HaBBIK PELICHUS MPAKTUYECKUX 3a/1a4 Ha BbIYKCIIEHHE 00bEMOB Kybda U

IPSAMOYTOJIBHOTO Napajule/IenuIena.

O6opynoBanmue:

"  y4yeOHHKU,

"  CIpaBOYHBIA MaTepuai IO TeOMETPUU;
"  YepTEeXHbIC HHCTPYMEHTHI;

"  MojenH Ky0a U mapajieienurnea.

Xoa 3aHATHA:

1. W3yuuts ycrnoBue 3ajaHU 1715l MPAaKTUYECKON pabOTHlI.
2. OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

3. OdopmuTts oTueT 0 padoTe.

O6béM Ky0a M MPSAMOYTOJILHOT0 NapaJijiesenunena.

TeopeTuyeckas 4acTb

MHororpaHHMKM MOTYT UMETh caMylo pasinuyHyro (opmy. Cpenu Hux
BBIICNIAIOT mapaJsuienenunenbl. OObIYHBIN, BCEM M3BECTHBIM KUPIHY C
TOYKM 3pEHUS TE€OMETpUM SBJISeTCs napaenenunenoM. @Dopmy
napajuleJienunesa  HMMET MHOTUE IPEAMETbI, C KOTOPBIMH MBI
BCTpeuaeMcsi B JKWU3HM, HalpuMep, KOPOOKH, HCIOJIb3yeMble JUIs
YIIAKOBKHU PA3JIMYHBIX TOBAPOB.

. VY nmapannenenunena 8 BepuuH, 12 pedep u 6 rpaneii.
. Kaxxnas rpanp napasenenumneza - IpsiMOYroJIbHUK.
. ITpoTHBONONIOKHBIE IPaHU NapaslIEIECNIIE 1A PABHBI.

Kaxnpiii mapamnenenunen HMeeT TpU HW3MepPeHHMs: AJIUHY, IIMPUHY M BBICOTY.
Cpenu Bcex mapauieNenuIeoB 0coOyro poiib UTPaeT - KyoO.
Ky0 - 310 Takoii mapajuiesenumnes, y KOToporo sce pedpa paBHbl, I03TOMY BCe €ro rpaHHM -
KBa/IpaThl.
3a eauHUIy W3MEpeHUsT oObeMa NMPUHUMAETCS 00beM eIUHHYHOro Kyba, T.e. o0beM Kyoda,
JUIHA pedpa KOTOporo paBHa 1 eMHUIIE JUIUHBI.
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1 xy6uueckmii camtumerp (1 cm®) - oObeM Kkyba, /UIMHA KOTOpOro paBHa 1 cCM.
1 kyOuueckmii aemmmerp (1 am®) - ob6wem KkyOa, aIMHA KOTOpOro paBHa 1 1M
1 kyouuecknii metp (1 M%) - 06beM KyOa, JUIMHA KOTOPOTO paBHa | M.

Teopema: 00beM MPSIMOYTOIBHOTO MapalIeNIeUIea C WU3MEpPEHUSIMU, @, b, ¢ BBIYUCTISETCS
o ¢popmye

V=abec V=S8.-h

Teopema: o0beM HakJIOHHOTO (JIFOOOr0) mMapajviesienuIea paBeH NPOM3BEACHUIO IUIOIIAIN
ocHoBaHHs S Ha BeIcoTy h: ¥ = & A

O0bem ky0a paBeH KyOy (TpeTbeli cTenieHH) ero pedpa.

V =ad

Hpumep 1. Hatioume obvem napannerenuneoaq, uzmepenus Komopozo pasuvt 6 um, 10 mm u 15
MM

Pemenne: 6 x 10 X 15 = 900 (um®).

Ipumep 2. Haiinure o0beM Kyba, pedpo KOTOPOTO PaBHO 5 M.

Pemrenne: 5° =5 X5 X5 = 125 (0m°).

3aMeTuM, 4TO eIMHUIA 00beMa, PaBHASI OJHOMY KyOUYECKOMY JICIUMETPY, UMEET U APYroe
Ha3BaHUE - JUTP. B muTpax 0OBIYHO U3MEPSIFOT 0OBEMBI JKUAKOCTEH U CHITYYHX BEIIECTB.

BapuanTsl 3a1aHuii

Bapmuanr 1
1 ypoBensb
1. Beipasure: a) B KyOudeckux germmerpax: 1 M3 1 urp.
0) B KyOMUecKux caHTUMeTpax: 1 s 1 me.
2.0TBeThTE «Ia» WU «HET».

a) P =(a+hb)2 TIEpUMETP )V=a-b-c TUIOIIAb MPSIMOYTOJIbHUKA
IPSAMOYTOJbHUKA
0)S=a-a IUTOIIA/Ib KBaAparTa )V=a- a- a 00bEM KyOa

3. O0BEM Kaxaoro MajeHbkoro Kyouka 1 xy0. en. Haiiaure o0b6éM duryp, n3o0paxEHHBIX Ha
PHCYHKaX.

a) &) E)

7 ]

4, O6BéM mapannernenumena papes 60 cve.
TIpocTaBbTe HEOCTAIOMIMIT pa3Mep.
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? 4 cMm
S5cm

5. KakoBsl u3MepeHus napauienenurea Ha puc. 0), CII0KEHHOTO U3 3 OJMHAKOBBIX OPYCKOB,
n300pakEHHBIX Ha puc. a). KakoB ero o0bEm?

a) &)
4 mi

10 ma

2 ypoBeHb

6. Haiinure 00beM mpsMOYToJILHOTO Mapauienenurena ¢ peopamu 3 cm, 5 cm u 8 cwm.
a) 120 cm3; 6) 60 cM®; 6) 32 em®; 2) ApyToii OTBeT.
7. JlnuHa TpSMOYTOJbHOM KOMHATHI B 2 pas3a OoJiplle IMUPUHBI U HAa 2 M OOJbIIE BBICOTHI.
Haiinute 06beM KOMHATHI, €CJIH €€ JJIMHA PaBHA 6 M.
a) 432 M3, 6) 144 M3, 6) 72 M>; 2) mpyroii oTBeT.
8. HaiiuTe 06beM Ky6a, ecliu IIOIIA/Ib €ro Pa3sBepTKH paBHa 96 cM?,
a) 16 cM®; 6) 64 cm®; 6) 80 cM®; 2) mpyroii oTBeT.
9. Haiiute pe6po Kyba, ecii ero o6bem paBeH 512 M°.
a)4wm; 6) 8 m; 6) 16 M; 2) npyroii oTBerT.
10. Kak u3meHutcs o0beM Mapajiesienumea, eclid ero IJIUHy yBeIu4uTh B 4 pasza, UIHUPUHY
YBEJIMYUTH B 6 pa3, a BBICOTY YMEHBIINUTH B § paz?
@) yBeNIMYUTCS B 3 pasza; 6) yMeHbIIUTCA B 12 pa3; @) HE U3MEHUTCS; 2) APYTroi OTBET.

3 ypoBeHb

11. Tpu pebpa npsAMOYroJLHOTO NapaUIe/ICIHIe 2, BEIXOIAIINE U3 OJHON BEPIIMHBI, PaBHBI 1;
0,5 u 16. Haiiqute peOpo paBHOBEIUKOTO eMy Ky0a.

12. ITpssMoyToNbHBIHN Mapasienenune onyucat OKoJIo WINHAPA, paluyC OCHOBAHHUS U BBICOTA
KoToporo paBHbI 1,5. Haiinure o0bem napannenenumnena.

Bapuanr 2
1 ypoBensb
1. Beipasure: a) B KyOudecknx aemumerpax: 1 m%; 1 mutp.
6) B KyOmueckux mummumerpax: 1 cm®; 1 M3,

2.OTBETBTE «AA» WIH «HET».

a) P=4a |nepumetp npsmoyronbHuka 8)V=a- b-c 00BEM Mapaienenumneaa
0) S = a - b |wIomans KBagpaTa v=al 00BEM Ky0Oa
3. O0BEM Kaxaoro MajeHbkoro Kyouka 1 xy0. ex. Haiiaure 00bEM Guryp, n300paxE€HHBIX Ha

PUCYHKaxX.
a) 6) B)
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4, O6béM mapamnenenunena papen 40 cv®.
IIpocTaBbTE HENOCTAIOIIUI pa3Mep.

? 2cMm
Scm
5 a) 0) KakoBbl u3Mepenus napauienenumeaa Ha puc. 0),
CJIO’KEHHOTO U3 3 OJTMHAKOBBIX OPYCKOB,
n300pakEHHBIX HA puc. @). KakoB ero
00B¢
1 cMm 8 cm
2 cm
2 ypoBeHb

6. Haiinute o0beM npsMOYroJpHOTO Mapaienenumena ¢ pebpamu 6 cm, 3 cmu 4 cMm.
a) 72 e, 6) 13 eM®; 6) 22 em®; 2) apyroii oTBeT.
7. InuHa mpsSMOYTrOJbHOW KOMHATHI B 3 pas3a OoJjbllle IUPUHBI U HA 2 M OOJbIIE BBICOTHI.
Haiinute 06bem
KOMHATBI, €CIIM €€ IJIMHA paBHa 6 M.
a) 432 M3, 6) 144 M®; 6) 48 M>; 2) mpyroii oTBeT.
8. Haiizure 066eM Ky6a, €ClM IIIOMAAb €ro pa3BepTKH paBHa 150 cm?,
a) 16 cM®; 6) 125 e, 6) 80 cm®; 2) mpyroii OTBeT.
9. Haiiiure pebpo Kyba, ecii ero o6bem paBeH 729 m°,
a)9wm; 6)8mMm; 6) 16 M; 2) Apyroil OTBeT.
10. Kak u3meHuTcs o0beM MapaljieNenumnea, eciii ero AJIUHY YBeTUYHUTh B 5 pasa, HMIHPUHY
YBEJIMYUTH B 8 pa3, a BBICOTY YMEHbIINUTH B 10 pa3?
@) yBenu4uTcs B 4 paza; 6) yMeHbIIUTCA B 12 pa3; @) HE U3MEHUTCS; 2) IPYTroi OTBET.

3 ypoBeHb

11. ITnomane rpaHu MpsIMOYTOJILHOTO Mapaiienenunena pasia 12. Pedpo,
' MepHeHIuKYIIpHOe  3TOM  TpaHW, paBHo 5. Haligute  o0bem
--; Tapaijenenurena.

IIpssMOyTONBHBIN MTapajuIeIenuIIe]] ONKCaH OKOJIO
HUJIUHAPA, PaNYC OCHOBaHUS KOTOPOIO paBeH 1.
O6bem napaienenumena pasex 5. Haiiqute BoICOTY

Kpurepun oueHKH NPpaKTHYECKOH padoThl

3aganus bannst [Ipumeyanue

1-5 13 Kasxpiii mpaBuiibHBIN 0TBET 1 6amn

6-12 21 Kaxxpiii mpaBmiibHBIN 0TBET 3 Oansa
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MakcumanbHbIi 0at 3a padoty — 34 6ajia

IIxkajna nepeBoaa 6aJ1JI0B B 0TMETKH

OtmeTka YucJio 6a,1510B, He00X0AHUMOe€ /IS OJYYeHUs OTMETKH
« 5» (OTIMYHO) 34 -31
« 4» (xopormio) 30 - 27
« 3» (YIOBJIETBOPUTEIILHO) 26 - 24
« 2 « (HEYJOBJIETBOPHUTEIIHHO) MeHee 24

MpowasonkHas npuama

KoHTpoJibHbIE BOIPOCHI

[aiite onpezaencHue Kyoa.

HaliTe onpeneneHre napajvieienunena.

Buasl mapanienenunenos.

DopmMyITbl AJ1st BBIYKCIIEHHS 00BbeMa Kyoa.

@opMynbl A1 BBIYUCICHHS IPSIMOYTOJIBHOTO NapaljIeNICUIEea.

agrwbdE

Il. O6béM npusmsl.

Iean 3ansATHS:
3aKpPCIUTh HABBIK PCHICHUA MMPAKTUUCCKHUX 3a/ia4 Ha BBIYUCIICHUC 00BEMOB IIPHU3MBI.

O6opynoBanmue:

" MOJCIH MPH3M,

" CIpaBOYHBIC MATEPUAIIBI IO CTEPCOMETPHH;
"  YepTeKHbIE HHCTPYMEHTHI.

Xoa 3aHATHA:

Teopernyeckas 4acTb

IIpu3moii HazpIBaeTCs MHOTOIPAaHHMK, JIBE TPaHU KOTOPOro(OCHOBAaHUS) — paBHblE N —
YTOJIbHUKH, JIEKaIIMe B MapaielbHbIX MJIOCKOCTSIX, @ OCTAJIbHbIE N rpaHel (OOKOBBIE TPaHM) —
napajuieJaorpamsl.
[Tpusma Ha3bIBaeTcsl MpsIMOi, eciin Bce €€ OOKOBble pEOpa MEpHEeHIUKYISIPHbI OCHOBAHUSIM.
IIpusma HasbIBaeTCA IPABUIBHOM, €CIM OHA ImpsMas U €€ OCHOBAHUSA — IIPABUIIbHBIC
MHOT'OYTOJIbHUKH.

Mpsaman npuama o
DopMmy.Jibl AJIs1 HAXO0KICHUS IJI0IAAei

“ V= Sooch = Sne:? h - . (puryp
Sh.c— Nnowaas S=a-b a S =3a2
[ NEPMEHAVKYNSIPHOrO Ce4eHs
N b a
V= Soans h —
a*+/3 1
YacTHble cnyyau a a S= A a S==
w7 [ 4] e
! C : b
' a
fLsl

‘_____(_I_-_. a
/ b ’

V= S1h1 - 32112 - 83/13

V=abhc
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BapuanTsl 3a1anuii

BapuanTt 1
1 ypoBensb
1. Beibepute HEBEpHOE YTBEPIKICHHUE.
a) O0bEM MPSAMOHN MPHU3MBI, OCHOBAHUEM KOTOPOU SIBJISETCS MPSIMOYTOJIBHBIA TPEYTOJIbHUK,
paBeH MPOU3BENICHUIO IO OCHOBAHUS Ha BBICOTY;
6) O6BEM IPaBHIIBHON TPEYrOIBHON MPU3MBI BEIUHCsAeTca mo dopmyne V = a?h, rae a —
CTOpPOHA OCHOBaHWUsI, h — BbICOTa IPU3MBI;
B) OOBEM IIPAMOIA TTPU3MBI paBEH MOJIOBHHE MTPOU3BEACHHUS TUIOIIAAN OCHOBAHHS HA BBICOTY.

2. OcHOBaHHMEM NPSIMOH TPEYrONBHON NPHU3MBI SIBISETCS NPSAMOYTONBHBIN TPEYTOJIBHUK C
katetamu 2 u 3, 6okoBoe pedpo paBHo 6. Haiinute 06bEM npu3MBbl.

3. CTopoHa OCHOBAHHMS HPABHIBHONH TPEYTONBHON MPHU3MBI paBHA 23 CM, a BBICOTA — 5 CM.
Hatigure 00b6M MPU3MBL.
a) 153 em?; 6) 45 em®; B) 10V3 em®; 1) 1243 em®; ) 18V3 em®.

2 ypoBeHb
4. OcHOBaHHEM MPSMOU TPEYTOJIHHON MPU3MBI CIYKUT MPSIMOYTOJIBHBIN TPEYTOIBHHUK C
kareramu 5 u 8. O0weM npusmsl paBeH 80. Haiinute ee 6okoBoe pedpo. N

5. B oCHOBaHMM NPaBWJIBHOM YETBHIPEXYTOJIBHON NMPU3MBI JIEKUT KBAApaT CO CTOPOHOU 6 CM.
JIuaroHans TIPU3MEI 00pa3yeT ¢ MIOCKOCThI0 ocHoBaHMs yron 60°. HaiiuTe:

1) JIMaroHajlb OCHOBAHUS IPU3MBI;
2) JIMaroHab MPU3MBI;
3) BBICOTY NIPU3MBI;
4) IoIa b O0OKOBON MOBEPXHOCTH MPU3MBI;
5) TUTOMIA/Th TTOJTHOM MOBEPXHOCTH PU3MBI;
6) 00BEM MPHU3MBI.

3 ypoBeHb

6. B cocyn, nmerommii opMy paBUIIBHOM TPEYTOJIbHOM MPU3MBI, HAIIA BOY. Y POBEHD BOJIBI
nocturaet 27 cMm. Ha kakoii BbicoTe OyZieT HaXOAUThCSl YPOBEHb BOJIbI, €CIIU €€ MEPEIUTh B
JIPYTOM TaKOM K€ COCYI, y KOTOPOTO CTOPOHA OCHOBaHUs B 3 pa3a 0oJibile, 4eM y IEpBOTo?

T
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Bapmuanr 2

1 ypoBensb
1. Beibepute BepHOE YTBEpIXKICHUE.
a) O0BEM NPsAMOIL IPU3MBI, OCHOBAHUEM KOTOPOM SBIISIETCS MPSAMOYTOJbHBIN TPEYTOJIbHUK,

PpaBE€H MPOU3BECACHHUIO IUTOMIAA OCHOBAHUA HA BBICOTY,

6) O6BEM HpaBHIILHOMN TPEYTroNBLHOM IIPU3MBI BEIUHCIAETCA o Gopmyie V = a?h, rae a —

CTOpOHAa OCHOBAHMA, h — BeIcOTa IIPU3MBEI;

B) O0BEM IIPAMOIA TPU3MBI paBEH MOJIOBUHE MTPOU3BEACHHUS TUIOIAAN OCHOBAaHHS HA BBICOTY.

2. OcHOBaHHMEM TIPSIMOW TPEYTOJBHOW NPH3MBI CIIYXKHT MPSMOYTOJIbHBIA TPEYTOJBHHUK C
kareramu 6 u 5, 60koBoe peOpo paBHO 4. Haiinure 00bEM MPU3MBI.

3. CropoHa ocHOBaHMsI MPABUIIHLHON TPEYrOJILHOMN MPU3MbI paBHA 33 cm, a BeicoTa — 4 CM.
Haiinure 06b€M MpU3MBIL.
a) 15V3 em®; 6)45cm; B)27V3 oM 1) 12V3 em®; ;) 18V3 el

2 ypoBeHb
4. OcHOBaHUEM MPSMON TPEYTOJbHON MPU3MBI CIIYKHUT MPSIMOYTOJIbHBIA TPEYTOJIBHUK C
karetamu 6 u 5. O6bem npusmsel paBeH 60. Haliqute ee 6okoBoe pedpo.

5. B ocHOBaHUU NPaBUIBHOM YETHIPEXYTOJBHON NMPU3MBI JIEKHUT KBaJpaT CO CTOPOHOH 6 cMm.
JImaroHans OpU3MbI 06pasyeT ¢ MI0CKOCThI0 ocHoBanus yron 30°. Haiture:

1) auMaroHasb OCHOBAHHS MPHU3MBI;
2) [MaroHaib MPH3MBL;
3) BBICOTY IPU3MBI;
4) momans 60KOBOM MTOBEPXHOCTH MPU3MBI,
5) [IoMma b MOJHOMN MOBEPXHOCTH TPH3MBI;
6) 00BEM MPU3MBIL.

3 ypoBeHb

6. B cocyn, umeronumii hopMy IpaBUIIbHOM TPEyTrOJIbHOM MPU3MBI,
P' HAJIWJIA BOAY. Y poBeHb BoJbI focturaet 80 cm. Ha kakoii BeicoTe
Oy/eT HaXOUTbCS YPOBEHb BOJIbI, €CITU €€ ePEeNIUTh B IPYTOil Takoii
e COCY, Y KOTOPOT'O CTOPOHA OCHOBAHUS B 4 pa3a OoJIbIlie, 4eM Y
epBoro?

Kpurepun oueHKH npakTu4ecKko padorsl

3ananus | Bammsr | [Ipumeuanue
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3 Kaxxnprit mpaBuibHBIN O0TBET 1 Gast

3
6

1-
4 - 24 Kaxx b1t mpaBuiIbHBIN OTBET 3 Oaiuia

MakcumanbHbIi 0am 3a padoty — 27 6aJ1J10B

IIkana nepeBoaa 0a/1JI0B B OTMETKH

OTMeTKa Yucso 62,1510, HEOOX0AMMOE LISl TOJYYEeHUSI OTMETKHU
« 5» (OTAMYHO) 27 - 24
« 4y (xopor1o) 23-21
« 3» (YIOBJIETBOPUTEIHHO) 20-18
« 2 « (HEYJOBJICTBOPHUTEIHHO) meHee 18

.  O0Bém nupamMuabl.

ean 3aHATHA:
3aKPENUTh HABBIK PEIICHHS MPAKTHYCCKUX 3a71a4 Ha BBIYUCIICHHE 00BEMOB TUPAMUIBI.

Oo6opynoBanme:
"  MOJIEJIH Pa3JIMYHBIX BUJIOB MUPAMU/T
"  YepPTEKHbIC UHCTPYMEHTHI
" yyeOHUKHU
Teopernveckasi 4acTh

IIupamMuaa - MHOrOrpaHHHUK, COCTOSIIIMM M3 IUIOCKOIO MHOTOYrOJbHUKA, TOYKH, HE
Jealed B INIOCKOCTH 3TOr0 MHOTOYTOJIBHMKA M BCEX OTPE3KOB, COCIMHSIONIMX 3TY TOUKY C
TOYKaMH MHOTOYTOJIbHUKA.

JlaHHas TOYKAa HAa3bpIBACTCA BEPIIMHOM NHUpPAaMHUABI, a IUIOCKUNA MHOTOYTIOJBHHK -
OCHOBaHMEM nupaMuibl. OTpe3KH, COEOUHSIOUIME BEPUIMHY NUPAMUIBI C BEpIIMHAMU
OCHOBaHUs, Ha3bIBalOTCsA péOpamm. BpicoTa mupamuabl - NEPNEHIUKYJAP, OINYIIEHHBIA W3
BEpILIMHBI MHUPaMUIbl Ha IJIOCKOCTh OCHOBaHHA. Amodema - BbicOTa OOKOBOM TIpaHu
IIPaBWIBHOM nupamusl. [IupaMuia, y KOTOpoii B OCHOBaHHMM JIEXKUT NPaBUIIbHBIN N-yTOJBHUK, a
OCHOBaHHUE BBICOTHI COBMAJAET C IIEHTPOM OCHOBAHHUS HA3bIBACTCS MPABHJIBHOI N-yroibHOMN
nupamMuioii. OcChl0 NpaBUIBHONM NHMpaMUIbl Ha3bIBACTCA NpsAMas, CoAepkamas €€ BBICOTY.
[IpaBuiibHas TpeyrojibHas NHpaMua HaszbIBaeTcs TeTpadapoM. Ecim nupamunay nepecedb
IUIOCKOCTBIO, TMapajljiebHON IUIOCKOCTH OCHOBaHHUS, TO OHAa OTCEeYeT MUpaMUIy, MOJ0O0HYIO
naHHoW. OcTaBIIascs 4YacTh Ha3bIBAETCS yCeYeHHON MMPaMH/I0ii.

M

1 ey
V= "3"/1(8-:"' \S,Sz + 82)

BapuanTsl 3a1aHui

Bapmuanr 1
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1 ypoBennb

1. Boimumure Gopmyny A HaX0XKACHUS 00bEMaA TUPAMU/IBL.

a) V= % Socn'h; 6) V:SOCH'h; B) V:% Socn'h-

2. Bo ckonbpko pa3 yBenIu4HUTCS 00beM MUPAMUbI, €CIIM €€ BHICOTY YBEIUYHUTh B ABAALATH TPU
paza?
a)B 23 paza; 0) B 46 pa3; B) B 69 pas.

3. Haiinure o6beM mupaMu/bl, BBICOTa KOTOPOM paBHa 1, a OCHOBaHHE — MPSMOYTOJIBHUK CO
cropoHamu 4 u 6.
a)4;, 0)8; B)16.

4. Haiinure o0beM MpaBUIBHON TPEYrodbHOW MUPAMHIIBI,  CTOPOHBI OCHOBaHUS KOTOPOM

iy
paBHBI 1, a BbIcOTa paBHa V' 3,
a)1,25; ©6)1; B)0,25.

2 ypoBeHb

5. B mpaBuibHO# UYeTHIPEXyroibHON MUpaMHE BbICOTa paBHA 12 M, 06beM pasen 200 Mm°.
Haiinute 60okoBoe peGpo 3TO MHUpaMUIBbI.
a)l0m; 06)13M; B)8wMm.

6. Haiinute 00bEM NMpaBUIBHONW YETHIPEXYTOJIBHOM MUpaMUIbl, CTOPOHA OCHOBAHHUS KOTOPOM
paBHa 3 cM, a BbicoTa — 4 CM. s
a)12cm®  6)42 cm®;  B) 8 oM

A B

7. Haiinute 00bEM NMpaBUIBHONW YETHIPEXYTOJIBHOM MUpaMU[Ibl, CTOPOHA OCHOBAHUS KOTOPOM
paBHa 6 M, a 60KOBOE PeOPO HAKIIOHEHO K IJIOCKOCTH OCHOBaHUSA Moj yriom 30°.

a) 1246 M3 6)36 M3 B) 1243 M.
3 ypoBeHb

8. Haiimute o0BEeM mHpaMUIBI, W300paXKECHHOW Ha pHCYHKe. Ee ocHOBaHWEM SBISCTCS
MHOTOYTOJIBHUK, COCEIHUE CTOPOHBI KOTOPOTO TMEPIECHAUKYISPHBI, a OJHO M3 OOKOBBIX
pebep nepneHIuKYISIPHO TIIOCKOCTH OCHOBAHMSI M PABHO 3.

9. BreuuciHTe TWIOMIAH AMATOHAILHOTO CEUCHUS TMPABUIBLHOM YETHIPEXYTOJIBHON MHPAMHU/IBI,
ecim eé 00BEM paBeH 9 M, a JTIMHA CTOPOHBI OCHOBAHHUS PAaBHA 3 CM.
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Bapmuanr 2
1 ypoBennb

1. Bsimumure Gopmyny A HaX0XKACHUS 00bEMA TUPAMU/IBL.

a) V: % Soc}['h; 6) V:Socn'h; B) V: % SOCH'h-

2. Bo ckoipko pa3 yBenuyHuTCs 00BEM NHPAMHJIBI, €CIH €€ BBICOTY YBEJIMYHTH B TPUILATH
yeThIpe pasza’?
a)B 34 paza; ©0)B 17 pa3; B)BO6Spas.

3. Haiinure 06beM nupamubl, BbICOTa KOTOPOM paBHA 6, a OCHOBaHHE — MPSIMOYTOJIBHUK CO
cropoHamu 3 u 4. .
a)48; 0)24; B)12.

4. Haiinure BBICOTY MNPAaBUIBHOM TPEYroJbHOM NHpPaMUIbl, CTOPOHBI OCHOBAaHUS KOTOPOH

paBHBI 4, a 00bEM paBeH 2V/3,
a)l,5, 0)3,5;, B)l6.

2 ypoBeHb

A

5. B mpaBUiIbHOI YeTHIPEXyroJibHON MHUpaMuAe BhICOTA paBHA 6 M, 00beM

paeH 200 m°. Haitaute 60k0BO€ peGpo TOI ITHPaAMHIBI.

a)86M; 0) 66 M; B) /86 M. A B

6. Haiinute 00BbEM MPaBUIBHOW YETHIPEXYTOJBHOW MUPAMHUIBI, CTOPOHA OCHOBAHHS KOTOPOU
paBHa 2 CM, a BBICOTa — 3 CM.
a)8cm®;, 6)4cm® B) 3cmd

7. Haiinute 00bEM MpaBUIIBHON YETHIPEXYTOJIbHON MUPaMHJIbl, CTOPOHA OCHOBAHMSI KOTOPOM
paBHa 8 M, a 60KOBO€E PeOPO HAKIIOHEHO K IJIOCKOCTH OCHOBAHUSA MOJ yrioM 60°.

256 256+/6
3

a) TM, 0) M3 B) 2564/6 M.

3 ypoBeHb

8. Haiinute o0beM mnmpamunbl, HW300pakeHHOW Ha pHucyHKe. Ee ocHoBaHmeMm sBiseTcs
MHOT'OYTOJIbHUK, COCEJHHE CTOPOHBI KOTOPOTO MEPHNEHAMKYISIPHBI, a OJHO U3 OOKOBBIX
pebep nepreHIuKYISIPHO MIOCKOCTH OCHOBAHMS U PaBHO 4.

P
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9. BpuucnuTe MIOHIAIE AUATOHAIBHOTO CEUSHHS MPABUIBLHON YETHIPEXYrOJIbHON MHUPAMHUIBL,
eciu eé 00bEM paBeH 16 cM®, 2 [TMHA CTOPOHBI OCHOBAHHS PaBHA 4 CM.

Kpurepun oneHkn npakTnyeckoi padorsl

3ananus basibl [Ipumeuanue
1-4 4 Kax b1t npaBuiibHBIN O0TBET 1 Oast
5-9 15 Kasxplii mpaBrIIbHBIN OTBET 3 Oayuia

MaxkcumanbHblit 62 3a paboty — 19 6an10B

IIkana nepeBoaa 06a/1JI0B B OTMETKH

OTMeTKa Yucso 62,1510, HEOOX0AMMOE VISl TOJYYEHHUSI OTMETKHU
« 5» (OTAMYHO) 19-17
« 4y (xoporo) 16 - 15
« 3» (YIOBJIETBOPUTEIHHO) 14 - 13
« 2 « (HEYOBIETBOPUTENHHO) meHee 13

KOHTpOJIbeIe BOIIPOCHI IO TEME

YeMy paBHbI OOKOBas U MOJIHAsE TOBEPXHOCTH NMPU3MBbI?

YeMy paBHbI OOKOBas U MOJIHAS TOBEPXHOCTH MUPAMUIBI?

YeMy paBHbI OOKOBasl U MOJIHAsI HOBEPXHOCTH YCEUEHHON MUpPaMUIbl?
YeMy paBHbI OOKOBas U MOJTHAs HOBEPXHOCTH LIUIMHpPA?

Uemy paBHbI O0OKOBas U MOJHAs TOBEPXHOCTH KOHYca?

Uemy paBHBI O0OKOBasi ¥ TIOJIHAS TOBEPXHOCTH YCEUEHHOTO KOHYca?
ITo xakoi#l popmyse BBIYUCIAIOTCS 00bEMBI:

NOo oA wN R

a) MpU3MbI, 0) MPAMOYTOJIBHOTO Mapaljiesienunesaa, B) kyoa?
8. Cdopmynupyiite Teopemy 00 00bEME MHUPaMHIBI.
9. TIlo xakoii popmysie BEIYUCISAIOTCSI 00bEM yCeuEHHON MMpaMuIbl?
10. Coopmynupyiite Teopemy 00 00bEME MPSAMOTo KPYyroBOTO LUIHHIPA.
11. Coopmynupyiite TeopeMy 00 00bEME KOHYCA.
12. Tlo xakoii popmyse BEIUUCIAIOTCS 00BEM yCEUEHHOTO KOHYyca?
13. Cdopmynupyiite TeopeMy 00 00bEMe mapa.
14. Cdopmynupyiite TeopeMy 00 00bEME IAPOBOTO CETMEHTA, CEKTOPA.

IIpakTnyeckoe 3ansitue no teMe: «O0beMbl U IOBEPXHOCTH TeJI BPAILICHUS»

ean 3anaTuA:

1. KoppektupoBarh 3HaHUS, YMEHUS U HaBBIKH 110 TeMe: «OObEeMbI U MOBEPXHOCTH TeJ
BpaILCHUA»
2. 3akpenuTh U CUCTEeMaTH3UPOBATh 3HAHUS 110 TEME.
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3. Omnpenenuts ypoBEHb YCBOCHUS 3HAHUM, OLIEHUTH PE3YJIbTAT AEATEIBHOCTH y4-CH.
4. HayuuTbcs NPUMEHATh HA MPAKTUKE (OPMYIBI AJIsi BBIUMCICHHUS PAa3TUYHBIX 00BEMOB U

IIOBEPXHOCTEH.
OobopynoBanue:

" MOJEIH IWIMH]IPA;
"  MOJeJh KOHYCA;
" W3MEPUTEIbHBIC HHCTPYMEHTHI.

Xoa 3anATUA
NHCcTpyKIUSA K BHINOJHEHUIO 32 JaHUH:
1. Jlana moxaens muimHapa. MI3MepuTh 1uaMeTp u BBICOTY. BeruuciuTh 1o hopmyinam: paauyc,
TJIOIIA b OCHOBAHMS, TUIOIIAIb OOKOBOH MTOBEPXHOCTH, TUIOIIA/Ib MIOJTHOW MOBEPXHOCTH, 00BEM:

r= S,=mr? S;=2mrh Spm =2 5.+ 5; V,= mrh (ancno w *3,14)

r-.'.ln_

2. Jana mozens konyca. M3meputTh auametrp u oOpasyooimlyro. Beruucants mo dopmynam
paauyc, BBICOTY, IUIOIIAJb OCHOBaHUSA, IUIOLIaJb OOKOBOM IHOBEPXHOCTH, IUIOIIAJb IOJIHOMN
MOBEPXHOCTH, OOBEM.

r=%  h=VI-+ Sz SgErrl 5,= 545, Ve=carih

3. Pe3ynbraThl ©3MEpeHU U BEIYMCICHUN 3aHECUTE B OTYETHYIO TaOIMILY:

Ne n/n | Obopyoosa Hsmepenus Pacuémui Bwvi6oo
Hue
1 MOZIETb Huametp d=...... r=%2-
mwmHaApa, | Beicora h=...... 5= S,
HHeiiKa =mr=.....
S=2mrh = ...

S,.==25+5S; = ...
V=mr’h =....
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2 MOJENb Nuamerp d=...... r= iﬂ -
KOHYCa, O6paszyromas .
JAMHEHKa I=....... h=v 12— r? =.....
S=mri=....
S=mrl =....
Sp= =5,+5; =......
V=-mrl b =....

KoHTpoJibHbIe BONIPOCHI
1. TlpuBeaute mpuMepsl MOAENECH HUIUHAPA U KOHYCA U3 peaTbHON KU3HU.
2. Uro npencrasisieT coO0i ceueHue KOHYyca MIIOCKOCThIO, MEPIEHANKYIISIPHON OcH KOHYca?
3. Yrto mpencrasisier coO0i ceueHue MIIUHIPA MI0CKOCTHIO, TapasieIbHOW ocH KoHyca?

IIpakTu4yeckoe 3ansaTHE MO TeMe: «O0beM IAPa U MJIOAABL ChepbD>
ean 3anATHA:

1. KoppektupoBaTb 3HaHUS, yMEHUS U HaBBIKY 110 TeMe: «O0beM 1mapa U 1miouais chepbb»

2. 3akpenuTh U CUCTEeMaTH3UPOBATh 3HAHUS 110 TEME.

3.  Omnpenenuts ypoBEHb YCBOCHUS 3HAHUI, OLIEHUTh PE3YIbTAT ACATEIBHOCTU yU-CH.

4. HayuuTbcs NpUMEHATH Ha MPAKTUKE (POPMYIbI 11 BBIYUCIEHUS 00beMa Iapa U IUIOoIIaIn

cdepsl.
Oo6opynoBanmue:

" MOZCIIb 1Iapa,
- HN3MCPUTCIBHBIC HHCTPYMCHTBI;
" CIIpaBOYHBIC MATCPUAJIbI I10 CTEPCOMETPUH.

Xoa 3aHATHA

Yka3zaHus K BBIIIOJHCHUIO NIPAKTUYECKUX 3aaHUM.
Teopernueckuit maTepuaJ

IIapom Ha3bIBa€TCS MHOXKECTBO BCEX TOUEK ITPOCTPAHCTBA, HAXOAAIIUXCA OT JAHHOW TOYKH Ha
paccTostHuH, He O0JbIIe TaHHOoTO R.

PaauycoM mapa Ha3bIBatOT BCAKUI OTPE30K, COCAUHSIOMINM LIEHTP 1Iapa ¢ TOYKOW IIApOBOU
MMOBEPXHOCTH.

OTpe30K, COeANHSIONINI JBE TOUKH IIAPOBOI MOBEPXHOCTH M MPOXOSALIMHN Yepe3 LIEHTp 1apa,
Ha3bIBACTCS AMAMETPOM 1Iapa.
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Kon1sr moboro muaMeTpa mapa Ha3pIBAIOTCS AUAMETPAIbHO MPOTHBOIIOJIOKHBIMHA TOYKAMHU
miapa. OTpe3oK, COeIMHSIONINNA Be JH00bIe TOUYKHU IIAPOBOM MOBEPXHOCTU M HE SBIISIOIIUICS
JMaMEeTPOM I1apa, Ha3bIBAIOT XOP/10ii mapa.

O6weM mapa pasen V= TRR*

Buanl 3agannii

Bapmuanr 1

1. Haiitu auameTp mapa, eciiy IJIoMaas €ro MOBEPXHOCTH paBHA 2897,

2. B ky0 Bnucan map. HaiiTu miomaas moBepXHOCTH Iapa, €CIIU TUIONMAAb MOTHON
MOBEPXHOCTHU Ky0a paBHa L:D.

3. IInomans moBepxHocTH mapa paBHa 330. Haiftu ruomaap mosHoN HOBEPXHOCTH LMIMHIPA,
OMKMCAHHOT'O OKOJIO IIapa.

4. O0wbeM mrapa paseHn 135. Haiitu o0bem pyroro mmapa, 1uaMeTp KOToporo B 3 pasa Oosblie,
YeM y JIaHHOTO.

5. [Ilnomans ceyeHus mapa miockocThio paBHa 15. Cekyias mIoCKOCTh OTCTOUT OT LIEHTpa

30 o
mapa Ha 1‘||:. Haiitn mnomans IIOBCPXHOCTH IIapa.

6. Uepes KoHell paauyca mapa noj yriiom 60° k HeMy MpoBeIeHa IUIOCKOCTh. Halitn 00bem
E e
miapa, €CJIM IUIOIIA/Ib MOJYYE€HHOI'O CEUCHHS paBHA V 367,

Bapuanr 2
. 156
1. B xy0 Bnucan map. Haittu 00bem miapa, eciiu 00beM Ky0a paBeH —.
T

2. Ilmomans moBepXHOCTH mapa paBHa 43. HaliTu mromaas mOBEepXHOCTH IPYToro Iiapa,
00beM KoToporo B 27 pa3 60bIe 00beMa JAaHHOTO MIapa.

Okorno mapa onucad mwimHap. Haiitu o0bem 1muunapa, eciiu 00beM 1apa paseH 168.
O6bem mapa pasen 12. Haiiti 00beM qpyroro mapa, y KOTOporo Ijiomaib MOBEPXHOCTH B
9 pa3 Gouibilie, YeM y JaHHOTO II1apa.

5. [Ilnomans cedeHus mapa mIOCKOCThbIO paBHA 161, HaliTu paccTosiHEE OT MIIOCKOCTH

How

500
CCUCHU 10 LICHTpA 1Iapa, €CJIn 00BeM 1rapa paB€H T

6. Uepes KoHeIl paauyca mapa npoBeeHa IIOCKOCTh o1 yriioM 60° k Hemy. [Lmomans
MoJyueHHOTro cedeHus paBHa 11. Haiitu miomniaap moBepXHOCTH IIapa.

KOHTpOJIbHI)Ie BOIIPOCHI

[aiite onpenenenue mapa.
[aiite onpeneneHue 3eMeHTaM mapa.

HazoBure dhopMyIbl 17151 HAX0XKIEHUST 00beMa apa.

1

2

3. Uro Ha3bIBaetcs, cepoit?

4

5. Hasoure GopMyIIbI ISl BRIYUCICHUS TUIOMIAIN CEPHI.

Pa3zgen 9. Hauajga MaTeMaTHYe€CKOro aHAJIN3a

IIpakTuyeckoe 3ansaTne no reme: «IIpousBognan»

eab 3auATHA:

1. KoppekTtupoBaTh 3HaHUWs, YMEHHS WM HaBHIKM 10 TeMme: «BplumcieHne TpOU3BOIHBIX
anreOpanyeckux GyHKIUI.
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2.

3aerHI/ITI> M CUCTEMATU3HUPOBATH 3HAHUS 110 TEMC.

3. OmpenenuTh YpOBEHb YCBOCHHS 3HAHUH, OLICHUTH PE3yNbTaT ACITEIbHOCTH yU-Csl.

ObopynoBanue:

Y4EOHUKU;
TaOJIMIA IPOM3BOIHBIX JIEMEHTAPHBIX (DYHKIIMIA;
MUKPOKAJIbKYJISTOPBI

Xoa 3aHATHA:

1.

OTBETUTH HA KOHTPOJIHHBIE BOTIPOCHI:

a) ChopmynupyiTe onpeaencHue mpoOru3BOTHON (YHKITHH.

6) ChopmynupyiiTe mpaBuiia BEIYUCICHUS MPOU3BOIHBIX anreOpandecknx GyHkmmii. [lo
00pa3ily BHIIOJHUTH TPEHUPOBOYHBIC 3a/IaHUSI.

W3yuuTh ycroBue 3aJaHUi JJIs1 IPAKTHYECKON PabOTHI.

Odopmuts otuet o padore.

Yka3zaHusi K BbINOJHEHHUIO NMPaAKTUYECCKHUX 3aJaHui

IIpumep 1. Pemnte HEpaBEHCTBO: f (X) <0, ecmu f (X): % x® —3x? +5x, g(X): 2x —15x2.

9'(x)

Pemenne. Ilonp3ysce mpaBuiamu auddepeHuupoBanus anreOpanueckux (GyHKIUNR U
dopmymnamu auddepeHnnpoBaHus dJIEMEHTAPHBIX (PYHKINIA, BEBIYUCIUM IIPOU3BOIHEIE:

!

f'(x):(%x3 —3x° +5x] :%(X?’)’ —3(x2)l +5(x) = x2—6x+5;

9'(x)= (Zx ~15x? ), =2(x) —1,5(x2 )' —2-3x.

Takum 06pa30M, HYXXHO pCIINTb HCPABECHCTBO:

X? —6X+5
— <
2—-3x

PaznoxxuMm uncianTesb }lp06I/I Ha MHOXXHTCIIN:

HepasenctBo

Hynu uncnurens: x =1, x = 5. Hynb 3HameHarens: X =

x? —6x+5=0, X =1, X, =5; x> —6x+5=(x-1)fx-5).

(x—1)x—5)

73 <0 MeToJ0M UHTEPBAJIOB. ¥ Z i Z
—3x

2
3
o

BapuanTsl 3a1anuii
Bapmuanr 1
[Tonb3ysice Qopmynamu u mnpaBwiaMu IuddepeHIHpoBaHUs, HaWAWTE MPOU3BOJIHBIE
byHKUIMA:
1+x r

a)y=5x* —35x* +x+6; 6)y:(§+x2j\/§; B)y= P r)y = 2sin(3x+6)
X

Pemmute ypasuenne f'(x)=0, ecmm f(x)= (4 - \/;)2 .
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Bapuant 2
1. Tlonw3ysace ¢dopmynamu u mnpaBuiamMu IupepeHIUpOBaHNs, HANIUTE TNPOU3BOAHbIC

byHKIHIHA:

2
a)y:E—x3+\/§+3; 6)y:(x2—3x—2)\/§; B)y:1 XS;
X - X

2. Pemmre nepasenctso f'(x)>0,ecmn f(x)=2x® —9x* +12x +5.

)y = (1-4x)*

Bapuant 3
1. Tone3ysice ¢Gopmynamu U TpaBwiaMud TUGGEpEeHIUPOBAHNS, HAUAUTE MPOU3BOIHBIC
byHKIHIHA:
a) y :o,7x5—3x3+o,75x2+i; 6) y =(x+2)sinx; B) y = X ; ry =4
3 10 X+3

cos(2m + 2x)
2. Pemmwre ypaBuenue f '(X)= 0,ecmn f(x)=x*—2x*+1.

Bapuanr 4
1. Tlonw3yace ¢dopmynamu u mnpaBuwiamu IudepeHIUpOoBaHNs, HaNIUTEe NPOU3BOAHbIE

GyHKIMI:
sinx

a)y =2x" +0,05x* —%X+0,3; 6)y=(4—x2)cosx; 13)y=2 3

r) y =(5x%+4)3

5 3
2. Pemmre ypaBHenue f '(X) =0, ecmu f (x) = —X? + 10; _

HpaKaneCRoe 3aJJaHHUE 110 TEME: «HpnMeHeHne HEIIPEPBIBHOCTH U l'[pOI/I3BO)]HOI7I»

9x

DuU3HYeCKH CMBbICJ NIPOU3BOAHOM.
Hean paGoTbI:

1. KoppektupoBaTb 3HaHMSI, yYMEHHS U HaBBIKU M0 TeMe « DU3NYECKHUIl CMBICI TPOU3BOTHOM»
2. 3aKkpenuTh U CUCTEMAaTU3UPOBATH 3HAHUSA MO TeMe « PU3NYECKUN CMBICT POU3BOTHON
3. OmpenenuTh YpOBEHb YCBOSHHS 3HAHUH, OIICHUTH PE3yIbTaT ACITEIBbHOCTH y4-Csl.

O6opynoBanmue:

"  HHCTPYKLIHUOHHO - TEXHOJIOTUYECKUE KAPTHI;

* TabinLa IPOU3BOHBIX AJIEMEHTAPHBIX (PYHKIIHIL;
"  MHUKPOKaJIbKYISTOPHI.

Xoa 3aHATHA:
1. OtBeTuTh Ha KOHTPOJIbHBIE BOIIPOCHI:
a) B uem coCcTOUT MeXaHWYECKUH CMBICI IPOU3BOTHON?
0) Temo aBMXeETCs MO MPSAMO# corylacHO 3akoHy x(t). 3amuimuTe GOpMyIIbl U HAXOXKICHHS
CKOpPOCTH M YCKOPEHHUS Tella B MOMEHT BpeMeHH 1.
2. Tlo oOpa3ily BHITOIHUTH TPEHUPOBOYHOE 3a/IaHUE.
3. W3yuuts ycnoBue 3a1aHuil U1 MPAKTUYECKON pabOTHI.
4. OdopmuTth oT4eT 0 pabdore.

Yka3aHus K BbIIOJIHEHUIO MPAKTHYECKUX 3aJaHUI
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Ipumep 1. Teno nBuxercsa Mo NpsAMON COTJIACHO 3aKOHY x(t)zt3 — 2t +5. Haiigute ckopocTh

¥ yCKOPEHHE TOYKH B MOMEHT Bpemenu ty =4.

Pemenue. CKOpoCTh IBUKEHUS — 3TO MPOU3BOJIHAS OT MMYTH MO BPEMEHH, CJIEIOBATEIBHO,
’
v(t)=x'(t)= (t3 _2t+ 5) =3t2 -2,
3HAYUT, B MOMEHT BPEMEHU tO =4 CKOpOCTb JAHHOTO JABM)KCHUS TAKOBA: V(4) =3 42 —-2=46.

Tak Kak HaM H3BECTHA CKOPOCTb JBIKEHMS KakK (DYHKIMS BPEMEHH, MBI MOXEM HalTH
’
. ' 2
YCKOPEHHE ATOTO JIBHKECHHUS: a(t):v(t)=(3t _2) —6t.

3Ha4uT, B MOMEHT BpeMeHH [y =4 yCKOpEHHE NaHHOTO JBUKEHUS PABHO: a(4) =6-4=24.

OTtBer: 46; 24
BapuanTsl 3a1aHuii

Bapuant 1

. . 1
1. CkopocTh TOYKH, ABHKYILEUCS IO MPSMOM MO 3aKOHY X(t) = gts —5t2 , paBHa

a)%tz—St; 6) t3 —5t; B)t%-10t; r)%t4—5t3.

2. Touka JIBWKETCS TIO MpPAMOii To 3akomy S(t)= 2t2 —3t—1. E& mruoBeHnas ckopocts V(3)

paBHa:
a)8, ©0)6; B)10; T1)09.

3. YckopeHue TOYKH, ABMKYILEHCS MO MPSMOM 10 3aKOHY S(t) =3 —5t2 paBHO:
a) 2(3t—5); 6)9t>—10; B) 3t%—10t; ) 6t—8.

4. Teno maccoif M IBUKETCS MO 3aKOHY X(t) =3c0s 3zt . Cuia, IeiicTByOIIAs HA TEJIO B MOMEHT

BpeMeHH { = % , paBHa:
a)0; 0) 277z2m; B) 97r2m; r) 9m.

Bapuanr 2

1. CkopocTh TOUYKH, ABMIKYILENCS IO MPSMOM 0 3aKOHY x(t) = %tz —4t , paBHa
2) %tz —4t; 6)t2-4t; B) %t3 42, 1) t-4.

2. Touka nBHXeETCS MO MPSIMOM MO 3aKOHY S(t)= 4t? —5t+7. E& MrHOBeHHas CKOPOCTh V(Z)

paBHa:
a)ll; 6)13; B)12; 71)10.

3. YckopeHne TOYKH, ABMKYIIEHCS IO IPSMOM 110 3aKOHY s(t) =2t% -3 paBHO:

a) 6-6t; 6)2(2-3t); B) —3t%+4t; 1) —3t+4.
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4. Teno maccoil M JBHXKETCS MO 3aKOHY X(t)=—2 sin2zt. Cuma, neiicTByromnas Ha TEIO B

1
MOMEHT BpeMeHH t = rE paBHa:

a)0; ©0) 8m; B)872'2m; r)47r2m.

Bapuant 3
1. CkopocTp TOUKH, ABMIKYILENCS IO MPSIMOM 10 3aKOHY X(t) =3t3 42t 2, paBHa
a) Ot2 +4t; 6) 3t%+2t; )92 +2t; 1) 3t +2d

2. Touka OBMKETCS MO MPSAMOU MO 3aKOHY s(t): —t2 +10t — 7. B& MraosenHast CKOPOCTh V(l)

paBHa:
a)6; 0)8;, B)10; T1)09.

3. YckopeHue TOYKH, ABMKYILEHCS IO MPSMOI M0 3aKOHY s(t) = %t3 — 6t paBHO:

a)t2—6; 06)3t—-1; B)2t; T1)2t—6.

4. Teno maccoit M ABHKETCS MO 3aKOHY X(t): 2sin4zat . Cuna, neficTByOIIas Ha TEJIO B MOMEHT

1
BpeMeHU t = 3’ paBHa:
a)0; 6)16z°m; B)16m; 1) —3272m.

Bapuanr 4

1. CkopocTh TOUYKH, ABMKYILENCS IO MPSMOM 0 3aKOHY X(t) =23+ %tz , paBHa
a) 2t2 +%t; 6) 6t2 +05t; B) 6t2 +%t; r) 6t2 +05.

2. Touka JBMXKETCA IO NPAMON MO 3aKOHY s(t)=3t2 +2t—1. Eé mMruoBenHas ckopocth V(3)

paBHa:
a)18; 06)16; B)20; T1)14.

3. YckopeHne TOYKH, ABMKYIIEHCS IO MIPSMOM 10 3aKOHY s(t) =t2 -t paBHO:

a) 2t—1; 6)t-1; B)t>—-t%; 1) 2.
4. Teno Maccoii M JABMKETCA MO 3aKOHY X(t):—3COS 27t . Cuna, geifcTByromas Ha TelIo B

MOMEHT BpEMEHH t = %, paBHa:
a) —127°m; 6)0; B) —12m; r)12m.
KonTpoJbHbIe BOPOCHI
1. B uem cocTOUT MEXaHHYECKUN CMBICT TPOU3BOTHON?
2. Teno ABWKETCS MO MPSIMOI coriiacHo 3akoHy x(t). 3amumiure GOpMyIbl U HAXOXKICHHUS

CKOPOCTH U YCKOPCHUS TCJIa B MOMCHT BPEMCHHU t.

|. «"'eomeTpuyecknii cMbICJI IPOU3BOJHOID)
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ean 3ansATHSA:

1. KoppektrupoBaTh 3HaHUsI, yMEHUS U HAaBBIKU 110 TeMe: «I'€OMEeTpUUECKUIA CMBICI
MIPOU3BOIHON»

2. 3aKkpenuTh U CUCTEMATU3UPOBATH 3HAHUSA 10 TEME.

3. OrnpenenuTh YpOBEHb YCBOCHUS 3HAHUHN, OLICHUTH PE3YJIbTaT ACSITEIBHOCTU YU-Csl.

ObopynoBanue:

"  y4yeOHMKH,
*  Ta0nMLA NPOU3BOJHBIX AIEMEHTAPHBIX (DYHKIIMH;
"  MUKPOKAJIbKYJISATOPHI.

Xoxa 3aHATHS:

1. OrtBeTuTh HA KOHTPOJIBHBIE BOIPOCHI:
a) JlaiiTe onpeneneHre KacaTelIbHON K KPUBOU B JIAHHOW TOUKE.

0) Uro Takoe yrioBoit K03pPHUIHEHT KacaTeIbHON?
B) B uem 3akirouaercs reoMeTpHUECKUi CMBICI IIPOU3BOIHON PYHKITUH?

r) Hanumure ypaBHeHHe KacaTelnbHON K KPUBOM B JaHHOM TOUKE.
2. W3yuwnTh ycrnoBue 3amaHuid Ui IPAKTUIECKO pabOoTEHI.
3. Odopmuts oTueT 0 padoTe.
BapuanTsl 3a1aHui

Bapuanr 1
1. YrnoBoii ko3¢ ¢unmeHT cexymeit k rpaguxy Gyskuun f (X) = % x2 + 1, npoxopsien yepes
ToukH ¢ abcumccamu Xp =0,Xo =05 paBen:
a) 1,25; 6)0,25; B)L,5 1)0,625.
2. YrnoBoii k03¢ dunmeHT KacarenbHou K rpaduky ¢pyHkiun f (X) = % x3 — 2X B TouKe ¢
abcuuccoit X =1paBeH:
2 1

a)-1;, 06)-2—; B)1;, 1) =.

) ) 3 ) ) 3
3. YrioBoit koa¢duirieHT kacaTeapHo K rpaduky Gpynkuuu f (X) =2C0S2X — SIiN4X B TOYKe C

. 7

abcumccoit X = " paBeH:
a)8;, 0)2; B)-2; 1)0.

. 3% +2 .
4. YpaBHEeHHEM KacaTeabHOU K rpaduky GpyHknuu f (X) = 1 B TOYKE C abcruccomn
X f—
X = 0 aBnsercs:

a) y=2X—-2; ©0) y=2x+2; B)y=-2X+2; T)y=-2X—-2.

Bapuanr 2
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1. VrioBoi ko3 duimeHT cekymiei k rpapuky Gyakmnun f (X) =2x% - 1, npoxopsiei yepes

TO4KH ¢ abcuuccamu Xp =—05,Xy =0 pasen:

a)-0,5; 6)0,25; B)-1; 1)0,75.

2. YrnoBoii ko3 duuuneHT kacatenbHol K rpaduky ¢pynkuun f (x) = —% x* + x3 B Touke ¢

abcumccoit X =—1paBeH:

a)3; 06)4; B)7; 1) %

3. VrioBoii ko3 duinueHT KkacaTeabHol K rpaduky GhyHkuun f (X) =3sIin3X — COS2X B TOYKE C
. V4

abcruccoi X = 5 paBeH:

a)V3; 6)10; B)9++3; 1)6.

2
. 3+2X .
4. YpaBHEHHEM KacaTellbHOM K rpaduky GyHkimu f (X) = B TOYKE C abcruccoin

X+1

Xg = 0 aABnstercs:
a) y=-3x+3; 0) y=3x+3; B) y=3x—-3; 1) y=-3x—-3.

Bapuant 3
. . 1 .
1. YrioBo#i ko3ddunmeHtT cexymei k rpadpuky Qynkiuun f (X) =1- 5 x2 , IPOXOJIAIICH Yepes
TOYKH ¢ abcuuccamu X; =0,5,Xo =1 paBen:

a) 125, 6)0,25 B)1,5 T1)-0,75.

. . 1
2. YrnoBoi Ko3pUIIUEHT KacaTenbHOU K rpaduky Gynkuun f (x) =2x3 - > x* B TouKe C

abcrmccoit X =—1paBeH:
a)6; 0)4; B)S; 1)-0,75.
3. Vri0B0i K03 duIHenT KacatenpHo# K rpaduky bymkimu f(X)=c0os3x —2sin2X B Touke ¢

. V4
abcruccoit X = 5 paBeH:

a)0; ©6)7; B)-1; 1)l
2x+1

x2 -1

4. YpaBHeHHEM KacaTelbHOM K rpaduky dynkmmu f(X)= B TOYKE ¢ abcruccoi

Xo = 0 sBisteTcs:
a) y=2x+1; 06) y=-2x-1; B) y=2x-1; r)y=-2x+1.

Bapmuanr 4
1. YrunoBoii ko3 dunueHt cexymieit k rpadpuky Gyukiun | (X) =1-2x°2 , IPOXO/IAIIEH Yepes
TOYKHM ¢ abcuuccamu X; =—1,Xo =-05 pasen:
a)3; 0)0,25 B)LS5 T1)-2

1
2. YrnoBoii k03¢ dunreHT KacarenbHOU K rpaduKy GyHKun f (X) =3X+ 5 x° B TOUKe C

abcuuccoit X =1paBeH:
a)4; 0)2,5; B)L1,5 1)3.5.
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3. Vr10Boit ko3 duriuent kacaTenpHoi k rpaduky Gpyakmmn f(X)=Ssin6x + 2€0s3X B Touke ¢
. V1
abcruccoit X = 3 paBeH:

a)l; 06)-1; B)6; T1)0.
1-3x

X +1

4. YpaBHeHHeM KacaTenbHOU K Tpaduky ¢pyHkuuu f (X) = B TOYKE ¢ abcuuccoi

Xo = 0 sBistercs:
a) y=3x+1; 0) y=3x-1; B) y=-3x+1; 1) y=-3x-1.

Il. «hccaenoBanue GyHKUMHU U IOCTPOeHHE ee rpaduKay
ean 3anATHA:

1. KoppektupoBarh 3HaHHS, yMEHUS M HaBbIKM 1o Teme: «MccrnemoBanue (QyHKIUU H
HOCTPOCHUE €€ IpaduKar.

2. 3aKkpenuTh U CHCTEMAaTU3UPOBATH 3HAHMS MO TEME.

3. OmpenenuTh ypoBEHb YCBOECHUS 3HAHUMN, OLIECHUTh Pe3yJIbTaT JAesTeIbHOCTH 00yUYaroIIuXCsl.

Oo6opynoBanmue:

"  TaOJULbI IPOU3BOJHBIX JIEMEHTAPHBIX (YHKIUI;
"  MHMKPOKAJIBbKYJISITOPHI.

Xoa 3aHATHA:

1. OrtBeruTh HAa KOHTPOJIBHBIE BOIPOCHI:
a) Kaxyro Touky Ha3bIBalOT KpUTUUECKON (CTallMOHAPHOI) TOUKON (QPYHKIUU?
0) ChopmynupyiiTe npuzHak Bo3pacTaHus (yObIBaHUS) QYHKIIHH.
B) Chopmynupyiite mpu3Hak MakcuMyma (MUHUMYyMa) G yHKIUY.
r) OnumuTe cxemy Uccie0BaHUs (PYHKIUH.
2. C nmomompto oOyyaromield TaOIHIbI TOBTOPUTH IJIAH UCCIIEAOBAHMS (DYHKIIUHN U U3yUHUTh
00pas3ibl pelIeHHbIX TPUMEPOB.
BrinonHuTh 3a1aHU 17151 CAMOKOHTPOJIS (B TaOIuUIIE).
N3yuuTh ycrnoBue 3ajaHUN JJIs MPAKTUUECKOH paboThI.
5. OdopmuTth otyer o padore.

Hw

Oo0yuarmas Tadaumna

3aganue. Vccnenyiite u noctpoiTe rpapuku GyHKIUH:
2

X
a) f(x)=3x*-4x® +1; 6) f(x)=x2 .
Trar [Ipumenenne 1aHa
Ne HCCIIEA0BAHMS
mara OyHKIUU 2
a) f(x)=3x* —4x®+1 6) f(x)= 2X .
X —
1 | Haxomum obmacth D(f):R G —1=0, x==1,
oTIpeJIeIICHUS
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QyHKIMH D(f):(—oo,—l)U(—l;l)U

U (1; + oo)
Hccnenyem f(—x)=3x" +4x® +1# +f(x) x?
bymxo Ha | — (yHkius HE yeTHas, HU f(-x)= 2 . f(x) = dymeuns
HEYETHOCTh
Haxomm — myma | 3y4 _ 453 1 1-0, (3x4 —3x3)— X
(xopHHM) GyHKIHA 3 (X3 _1)_ 0 21 =0,
¥ MPOMEXYTKH €& S
3HAKOIMOCTOSHCTBA (x - 1)2 (3X2 +2X + 1)= 0, X=" i 0 i

- A

X—1=0, X=1- nyns pysxiuu

/
Haxom f ’(x):(3x4 —4x° +1) =12x> - | _, x2 '
MIPOU3BOHYIO ) ) f (X) = - —
GyHKIMH W €€ —12x* =12x (X_l)’ x® -1
KPHTHYECKHE
TOUKH f' (X): 0 = x=0;1 - kpuTnueckue ZX(XZ _1>_ 2x3 2%
TOYKH (PYHKIHH (XZ ~ 1)2 - (Xz ~ 1)2
f' (X) =0 = Xx=0 - xpurnueckas
TOUuKa (PYHKIUH
Haxonum :
¥y - - +
IPOMEXKYTKU ¥ ° : .
MOHOTOHHOCTH, R S F 4+ ;
TOYKH yf—lfnhlhhﬂ;
9KCTpEMyMa u
SKCTPEMYMBI
GyHKIMH

y (-1)<0,y (05)<0,y (2)>0

x=0 — He ABJsIETCS TOUKOH
IKcTpeMyMma, x=1 — Touka

MuHEMYMa, Ymin = Y(1)=0

y (-2)>0,y(-05)>0,
y (05)<0,y (2)<0,
x=0 — Touka MakCuMyma,

Ymax = Y(O) =0

Haxonum mnpenen

byHKIIH npu

lim (3x4 —4x3 +l):oo

AX—>Fo0

X2

lim =1

Ax—>to x2 _1
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X — Fo0

Crponm ocku3 | | ¥ | o 1 e
rpaduka pyHKITIN \ ol

BapuanTbl 3a1anuii

Bapuanr 1
Uccnenyiite pynkuuto f (X) = g —x* Ha MaKCHMyM U MHHHMYyM.

Hccnenyiite ¢ MOMOIIBIO MPOU3BOAHON (DYHKIIHIO f(x)=2x3 ~3x?>+5 wu MOCTpOiTE €e

rpaduk.
Haiinute HanGomnbliiee 1 HauMEHbIIIee 3HAUYCHUS (QYHKIIUU f(x)z x* —8x% —9 Ha oTpeske

[0:3].

Bapuanr 2

Uccnenyiite pynkuuto f (x) = x> —3X Ha MAKCHMYM ¥ MHHHMYM.
y y 1 .
Hccnenyiite ¢ moMouipi0 Mpou3BOAHOW (yHKImIO f (x) =73 x* +15x? u nocrpoiite ee

rpaduk.
Haiinute HanGomblliee U HaMMEHbLIIee 3HAUCHUST (PYHKLIUU f(x)= —x* +2x? +3 Ha oTpe3ke

[0:4]

Bapuant 3
x?
Uccnenyiite pynkuuto f (x) = il 2x? +5 Ha MAKCUMyM U MHHEMYM.
Uccnenyiite ¢ momoribio mpou3BoaHon ¢pyHkiuio f (X) =2x3-3x*u MOCTpOiTE ee TpaduK.

Haiinure HanGosbIiee 1 HanMeHbIee 3HaueHus QyHKun f (X) =x* —8x? —9 Ha orpeske
[-35]

Bapmuanr 4
Uccnenyiite pynkuuio f (x) =12x — X Ha MAKCHMYM U MHHHMYM.

y y 1, 15 y
I/ICCJ'ICI[}/I/ITC C IMOMOIIbKO MPOU3BOAHOU (pYHKI_II/IIO f(X):EX —EX U TIOCTPOUTC CC

rpaduxk.
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3. Haiigure nHamOonpliee W HaMMEHbIIEEe 3HAUYECHUS (QYHKIUU f(X):X3 —3X Ha OTpe3ke
[-15;2]

IIpakTnyeckoe 3ansitue mo teme: «llepBoodpaznas»

eab 3anaTHA:

1. KoppekTtupoBaTh 3HaHHS, YMEHHS M HaBBIKM 1O Teme: «BbIumcieHue MepBoOOpa3HBIX
GYHKIIHIY.

2. 3akpenuTh H CUCTEMATH3UPOBATH 3HAHUS IO TEME.

3. Omnpenenuth YpoBEeHb YCBOCHHS 3HAHUM, OIICHUTH PE3YJIbTAT AEATCILHOCTH YU-Col.

OobopynoBanue:
*  TaONUIBI IEPBOOOPA3HBIX HEKOTOPBIX (PYHKITHIA;
"  MUKPOKAJIBKYJISATOPHL.

Xoa 3aHATHA:

1. OtBeTuTh Ha KOHTPOJIbHBIE BOPOCHI:

a) 4TO Ha3bIBAETCs MepBOOOpa3HOM PpyHKIKN?

0) chopMyHpyliTe OCHOBHOE CBOHCTBO IMEPBOOOPA3HOM.

B) chopMynupyiiTe TpU NpaBuIIa HaXOKICHUS TIEPBOOOPA3HBIX.
r) 3anuiute Gopmyny Herorona-Jleibuuna

N3yunTh 00pasibl peHICHHBIX IPUMEPOB.

BEIMOTHATE 3a1aHUS UIs1 CAMOKOHTPOJIS.

W3yuuTh ycroBue 3aaHuid 1)1 IPAKTHYECKOW paboTHI.
Odopmuts otueT 0 padore.

arwN

Yxka3aHus K BHINOJTHEHUIO NMPAKTUYCCKHUX 3agaHui

IIpumep 1. Brrsicaure, sBisiercs Jiu F(x):% 3 _3x+cosx—-1 nepBooOpazHoM il GyHKIUU

f(x)=§x2 —3-sinx maR?

Pemenne. Haxonum

!

F'(x):(§x3 —3x+cosxj :g-sx2 —3-1+(—sinx):§x2 ~3-sinx= f(x).
CrnenoBarenbHO, IO ONPEIECIECHUIO F(x) = S x3 —3x+cosx —1 sBisercs nepBooOpazHoON st

GyHKLIUH f(x)=§x2 —3-sinx HaR.

Mpumep 2. [na QyHKUIUU f(X)z%— 5
X €0s” X

IIPOXOJAUT yepe3 Touky M (% 1+ 2Jx ] .

HaiinuTe nepBooOpa3Hylo, rpaduk KOTOPOH

Pemenne. Ilo ocHOBHOMY CBOWMCTBY MepBOOOpa3HbIX Jr00ast mepBooOpazHas (QYHKIUU

f (X) = 2. 1 3aliChIBAaeTCSI B BUJE F(X): 2. 24/x — tgx+C = 4x - tgx+C.

\/; COS2 X

/4 . .
Koopaunatel  TOYKH M(Z g1+ 2\/;j rpaguka HCKOMOW  TEepBOOOpPA3HOW  JIOJDKHBI

YIOBJIETBOPATH YPABHEHUIO:
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Z ¢

1+ 2Jr =4 ;

T
—+C.
g4

OTcroga HaXOIUM, YTO

1+ 2z =24z -1+ C,
C=2.
CrnenoBartenbHO, ypaBHEHHE HCKOMOM 1epBOOOpa3HON HMEET BHI: F(x) =4x - tgx+ 2.

2
Ipumep 3.. Boiuncnure uHTErpa j(— AX + 4 + X* )dx .
-2

Pemenne. Haiinem MHOXecTBO Bcex MepBOOOpasHbIX uid GyHKIUN — 4X + 4 + x2:
2 3 3
X X X
F(X):—4'7+4'X+?+C:—2X2 +4X+?+C.

[Tonb3ysick hopmynoit HetoTona-Jleitbuuna, moxydaem:

2

TG4X+4+x2hx=[—2x2+4x+§;]4:zﬂ_zgz+4.2+%;J_[_2(_2y44$(_a+(_2f

:(—8+8+§j—(—8—8——j:21—. OTBeET: 21%.

TecT nJ1si CAMOKOHTPOJIsSA

BriGepuTe npaBUIbHBIN BapUaHT OTBETA.

1. Dynkmus F(X) =3x2 + 0,5c082X+5 sBusiercs mepBooOpasHON s QYHKITUH:
a) f(x)=6x—sin2x; 6) f(x)=3x>+05cos2x; B) f(x)=9x> - 2sin2x.

2. Jlana ¢ynkuus g(x): : 12 —%. [TepBoobOpasnas aist pynkuun g(X), rpaduk KOTOpOi
SIn™ X X

MPOXOJIUT Yepe3 TOUKY (% 2N - 1] , 9TO:

a) G(x)=—4x —ctgx+ 47z ; 6) G(x)=ctgx—4x +2; B) G(X)=—ctgx—4/x + 2.

BapuanTsl 3a1aHui

Bapmuanr 1
1. Senstercs mu bynxuus F(x)= x® +3x+1 mepBooGpasHoil 11t (ByHKIHH f(x): 2X+3 Ha
R?
2. Jins dynxuun f(x)=36° —66 waiigure nepBooGpasHyio, TpaguKk KOTOPOil HPOXOIUT Yepe3
Touky M (1;4).
3. Haiiti momane purypsl, orpaHHueHHON JUHUSAME: X = -1, X = 2, ocbto OX U mapaboioi
y= 6+x>
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Bapuant 2
4
1. SBnsercs nu QyHKIUSA F(X) = _XT +5X+ 2 mepBooOpaznoit mist pyHkuuu f (X) =—x3+5

Ha R?
2. Jlna byHKIMHA f(X) =53" — 63 HaiiauTe NepBOOOPa3HYIO, rpadHK KOTOPOH IPOXOIHUT Yepe3
Touky M (— 1;4).

3. Haiitu nomans GUrypsl, orpaHMueHHON MuEUAME: ¥ = X+1, x =-1, x =1

Bapuant 3
SBnsiercst mu GyHKIUSA F(X) = x% — X nepBoo6pazHoii s pynkimn f (X) =2x-1 Ha R?
st dyHKIIMN f(x) = —46° — 4 maiimuTe MepBOOOPa3HYIO, rpadUK KOTOPOi IIPOXOIHUT Yepes
Touky M (2;4).

3. Haiiti momans (Urypsl, orpaHUuEHHOH IMHUAMH: Y = 4X - X2, y=0

Bapuanr 4
1 . 1
1. Snsercs mu dynxmms F(x)= — —sinX neppooGpasHoii ais pynkuum  f (x)= ——5 —CO0SX
X X
Ha R?
2. Jlns oynkium f (X) =30" —60-1 maiiaure mepBooOpasHylo, rpaguK KOTOPOI MPOXOIUT

gepe3 Touky M(-15).
3. Haiitu momams GpuUrypsl, OrpaHMYeHHON IMHUAMHE: y = 6X - X%,y = 0

KOHTpOJIbHI)Ie BOIIPOCHI

Uro Ha3wIBaeTCs MepBOOOpa3HO HyHKITUN?
ChopmynupyiiTe OCHOBHOE CBOMCTBO MTEPBOOOPA3HOM.
CdopmynupyiiTe TpH npaBuia HaXOXKICHUS IEPBOOOPA3HBIX.
3anummte popmyny Herotona-Jleitonuna.

el AN

Pa3znen 10. UuTerpas u ero npumMeHeHue

IIpakTH4yeckoe 3ansaTHe 110 Teme: «MHTErpa»

eab 3auATHA:

1.KoppekTupoBaTh 3HaHUS, YMEHUS U HABBIKU 110 TeMe: «BbIurcieHrne HHTETpaioBy.
2.3aKpenuTh U CHCTEMAaTU3UPOBAThH 3HAHUS TI0 TEME.

3.0mnpenenuTh YpOBEHb YCBOCHHUS 3HAHUMN, OLIEHUTH PE3ybTaT AESTEIbHOCTH YI-CAl.

Oo6opynoBanmue:

"  y4yeOHUKU;
*  TaONUIbI OCHOBHBIX HHTETPAJIOB.
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Xon 3aHATHA:

1. OrtBeruTh Ha KOHTPOJBHBIE BOIIPOCHI:

2. Ilo oOpa3iy BBIIIOJHUTH TPEHUPOBOYHOE 3a/1aHUE.

3. W3yuuts ycnoBue 3a1aHUil U1 TPAKTUYECKON paboTHI.
4. Odopmuts oTUeT 0 padore.

HeonpeneaéHublii HHTErpaJl.

3ananue 1: cocTaBUTH TaOIUIy OCHOBHBIX ()OPMYJ U CBOWCTB HEOIPEACICHHBIX HHTETPAJIOB.
®opma BBITIOJIHEHUS 3aaHus: TabIuIa.

3amanne 2. Mcnons3ys paccCMOTpEHHBbIE CBOWCTBA HEOMPENEICHHOTO WHTErpaja. 3aroJIHUTE
MPOITYCKH.

Kaprouka «3anosHu nponycku»

‘I‘(2x5+2 —;)dx=|:|tx— -3+[C]+C

x3

e

l(e”—cns&x}dx =|:|*e=""'—|:|t|:|+£'

l (251u§—5€=x+%)dx :::—D:e+c

l‘(W)dx =|:|:X—|:|::x+|:|,.x+c

(G - 3)0 + 2x))dx = [+xEH-xE4+c

l‘sinx cosx dx :|:|:+C

@®opMa BBIITOIIHEHUS 33JIaHUS: 3aII0JIHEHHUE NTPOIYCKOB WM BBIYMCICHUE UHTETPAJIOB.
Meroasl HHTETPUPOBAHHUS.
3ananue 1. BeluncnuTh HEONPEAEIEHHbBIE HHTErPajbl 10 BApUAHTAM:

J. dx Ed J dx
Ix2 125’ je X Ix

d dx d
L jﬁ > I1—5x’ 3 I1+)€()x’
jsin(Zx +3)dx. ICOS(5X +3)dx. je5x‘7dx.

I\/xz —16dx, I\/4—x2dx,
dx dx
> Is—8x’ ° Jcoszx’

4, jd—xz
Ux J’ dx J'\/x2+8dx.

x> -5

J dx
JIx?-16’

d)opMa BBIITOJTHCHHA 3aJaHHsA . BBIYUCIICHUC HHTCTIPAIOB.
Onpenenennsblii uHTEerpa. ®opmyaa Herorona-JleiidOnnna.
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HpnMeHeHne OﬂpeﬂeﬂéHHOFO HHTErpaJja I HaXO0KICHUSA TJI0LIaau KpHBOHHHeﬁHOﬁ

Tpanenum.

3ananue 1. 3anumure GopMyIIbl sl BBIYUCIIEHUS TUIOMIA/IN 3aIITPUXOBAHHBIX (DUTYD

n300paKEHHBIX HA PHUCYHKE.

Puc. r

y = g(x)"%

Puc. 1

BreraucnuTh TUT0IIa s 3aTPUX0BaHHOM Gurypsl. PaboTa B mapax. (1o KapTodykam)

Bapuantsl 3anannii
Bapuanr 1

Brruucnute muomans 3alITpUX0BaHHOW (QUTYPHI

Bapuanr 2
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Bapmuanr 4

x:=d4x+4d

KOHTpOJIbeIe BOIIPOCHI

1) UYro Ha3bIBaeTCS MEPBOOOPA3HON?
2) Yo Ha3bIBaeTCS HEONPEACIEHHBIM HHTETpajIoM?
3) Kak 0003HavaeTcs1, YNTACTCS HEOPEACIEHHBINA HHTErpa?
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4) Yro Takoe MHTErpUPOBAHHE?
5) CdodopmynrpoBath | CBOMCTBO HEONPEAEIEHHOTO HHTETpAJIA.
6) CdopmysaupoBaTh 2 CBOWCTBO HEOMPEACAEHHOIO HHTETPAIA.

7)  CdopmynupoBath 3 CBOMCTBO HEONPEIEIEHHOTO HHTETPAa.
| x%dx = ---.
8) JomucaTh Ha JI0CKe (HaBepXY) MPOJOKEHHE HOPMYIIBI

9) [onwucarh npoaonKeHre GopMyJIbl Jdx =

10) Homucathk npogoipkeHne GopMysIbl =~ *

11) Jlomucars npoomKeHue GpopMyIsl :l sinx dx = -
12) Jlonmcats npojomkerne GopMyIIsl [ cosxdx = -,
[[a%dx = -,

13) omucathk npogoipKeHue GopMyIIbl -
14) Kak o6o3HauaeTcst (4MTaeTCs) ONpeaeaIEHHBIN HHTETpal
15) OcHoBHBIE CBOMCTBA ONPEAEIEHHOI0 HHTETpaia

B .
| f(x)dx = ..
16) Jonucats popmyny HetoTona — Jleiibnuma = e

Pa3nen 11. DiieMeHTHI TEOPUU BEPOSITHOCTEN U MATEMATHYECKOM CTATHCTUKH
IIpakTuyeckoe 3aHsaTHE MO TeMe: «BeposiTHOCTD U ee cBOlicTBa»

Iean 3ansaTHS:

1. KoppektupoBarh 3HaHUSI, yMEHUSI U HABBIKU 10 TeMe: «BbruncieHne HHTErpaaoBy.
2. 3aKpenuTh ¥ CHCTEMATH3UPOBATh 3HAHMS 110 TEME.

3.  Omnpenenuth ypOBEHb YCBOCHHS 3HAHUI, OLIEHUTH PE3YJIbTAT ACATEIBHOCTH yU-CH.

O6opynoBanmue:

"  KaHLEJIAPCKUE NMPUHALIEKHOCTH,

"  y4yeOHUKHU

®  CIpaBOYHBINA MaTepual 10 MaT. aHAIU3Y

Xoxa 3aHATHSA:

O3HaKOMHTBCS C TEMOH U LIENbI0 PabOTHI.
IToBTOPHUTH KpaTKNI TEOPETUUECKHUI MaTepHAIL.
BbINogHUTE BXOAHOM KOHTPOJIb.
O3HaKOMHUTBCS C 337JaHUEM PabOTHI.
Beimonuuth padoty.

OTBETUTH YCTHO Ha BOMPOCHI JAJIi CAMOKOHTPOJISL.

ok wdE

BxoaHoii KOHTPOJIB
BoinmoanuTe TECT

1. Kakoe u3 cienyronmx coObITHI T0CTOBEpHOE:
a) MoTaJlaHe B MUIICHD TIPU TPEX BBICTpeNax
6) nosiBnerue 17 04koB pu OPOCAHUM TPEX UTPATBHBIX KOCTEH
B) MosiBJIeHUE He OoJiee 18 0UKoB npu OpocaHUU TPEX UTPATBHBIX KOCTEH
2. Kakoe u3 coObITHI SBISIETCS YAaCTHIO IPYTOr0 COOBITHSL:
a) MOTaJJaHie B MHIIICHD MIEPBBIM BBICTPEIIOM
0) momnajaHue B MULICHb, 10 MEHBLIEH Mepe, OHUM U3 YETHIPEX BHICTPEIIOB
B) MOMajJjaHie B MULIIEHb HE 0oJiee yeM 5 BhICTpenaMu
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3.  CoOpiTHE A — «IIOTIaJJaHUE B MUIIICHD ITEPBBIM BBICTPEIIOM.
CoObiTHe B — «mionaganve B MUIIIEHb BTOPBIM BEICTPETIOM).
B yeM coctout cobriTHe A+B?

4. JInst Ka)xa0Tr0o U3 OMMCAHHBIX COOBITHI OMPEACITUTE, KAKUM OHO SIBJISICTCS: HEBO3MOKHBIM,
JIOCTOBEPHBIM WJIM CIIY9alHBIM: M3 25 ydanuxcs Kiacca JBOE MPa3JaHYIOT JeHb POXKICHUE:

a. 30 suBaps;

b. 30 despais.

5. VYkaxwure, KaKue U3 ONMUCAHHBIX AP COOBITUH SABISIFOTCS COBMECTHBIMHU, a KAKHE —
HECOBMECTHBIMU: OpollieHa urpajbHas KocTh. Ha BepxHel rpaHn 0Ka3anoch:

a. O6OYKOB U 5 OYKOB;

b. 6 0xoB, YeTHOE YHCIIO OUYKOB.

Kparkuii TeopeTHdeckuii MaTepuaJl

IIpeamer TeopuM BEpPOSITHOCTEM - U3Y4EHHE BEPOSTHOCTHBIX 3aKOHOMEPHOCTEH,
BO3HHKAIOIIMX [TPH PACCMOTPEHUN MACCOBBIX OAHOTHUITHBIX CIIyYalHBIX COOBITHI.

CoObITHEe - 3TO 11000€ SBJIEHHWE, B OTHOLIEHUH KOTOPOTO HMEET CMBICI T'OBOPUTH,
HACTYIIWJIO OHO WM HEHACTyNWIO, B PE3yJbTaTe OIPENEICHHOIO KOMILIEKCA YCIOBHM WIN
ciayyaiHOrO H3KcriepuMeHnTa. (O0o03HA4aroTCs COOBITHS 3arjaBHBIMU JIATUHCKUMH OyKBaMu
AB,....

BepositHocTbI0 P(A) cOObITHS A Ha3bIBaeTCS OTHOIICHHE YUCIIa M — 3JIEMEHTapHBIX

HCXO0A0B HCIIBITAHUA, 6Har0HpH${TCTBYIOIHI/IX HAaCTYIJICHUIO COOBITHS A, K 49uClly N — Bcex
BO3MOJKHBIX 3JICMCHTAPHBIX UCXOAO0B UCIILITAHUA.

H@=%

IIpumep 1. HaiiTi BEposTHOCTB, UTO NPU OPOCAHUU MOHETHI BBINIAJET repo.
Pemenne. [Ipu OpocaHny MOHETHI MMEIOTCS /1Ba PABHOBO3MOXHBIX MCXO/a: “BbINAJCHUE

repba” u “BbINAZCHHE PEIIKU” (n = 2). Jns cobbituss A — “BhinmasieHne repba’” OGaaronpuAaTeH

1
TOJBKO OJIMH U3 HUX M =1. 3HauuT, BepositHOCTh P(A) = >

BeposiTHOCTH 1100010 COOBITHS 3aKII0YeHA MeXKIY HydeM u equnnneii 0< P(A4) <1

MO’KHO BBIIENUTD CIEIYIONINE BUJIbI CTyYailHBIX COOBITHH:

CoOpITHE HA3bIBAETCS JOCTOBEPHBIM, €CJIH OHO 00s13aTEIHLHO MPOUCXOJUT MPU KAKIOM
OCYIIECTBIICHUU OIPEAEICHHOW COBOKYIHOCTH YCIOBUN. BepoATHOCTH TOCTOBEPHOTO COOBITHUS
B pasua equmune: P(B)=1.

CoObiTHE Ha3bIBaeTCS HEBO3MOKHBIM, €CIIM OHO 3aBEJOMO HE IMPOU3OMIET HHU MpHU
OJIHOM OCYIIECTBJIICHUH JaHHOW COBOKYITHOCTU YCIOBUMN. BEeposSTHOCTH HEBO3MOKHOTO COOBITHS
C pasna Hy1IO: P(C) =0.

CoObITHE HA3BIBACTCS CJAYYAWHBIM, €CITU OHO MOXET MPOU30HTH, a MOXKET U He
MIPOU30MTH MPU OCYIECTBIECHNN JaHHON COBOKYITHOCTH YCIIOBHH.

CoObITHSI HA3BIBAIOTCS HECOBMECTHBIMHU, €CIIM WX OIHOBPEMEHHOE TMOSIBICHUE MpPH
OCYIIECTBIIEHUN KOMIUIEKCAa YCIIOBUM HEBO3MOXHO, T.C. TOSBICHHE COOBITHS AB JaHHOM
UCIIBITAHUYU UCKIIIOYAET TOSBIICEHHE COOBITHS B B 3TOM e HCTIBITAaHHH.

CoObITHSI Ha3BIBAIOTCS €IMHCTBEHHO BO3MOKHBIMM, €CJIM TIOSBJIEHHE B PE3YNIbTaTe
UCIIBITAHUS OJTHOTO M TOJLKO OJTHOTO M3 HUX SBISETCS TIOCTOBEPHBIM COOBITHEM.

CoObITHST HA3bIBAIOTCS PABHOBO3MOKHBIMH, €CJIH ©CTh OCHOBAaHUS CUMTATh, YTO HU
OJIHO M3 3THUX COOBITUH HE ABIsAETCS O0JIEe BOSMOXKHBIM, YeM JPYyTHE.

Ecimu coOriTe A - Kakoe-au00 COOBITHE, TO COOBITHE, COCTOSIIECE B TOM, YTO COOBITHE

A He HaCcTyNUII0, Ha3bIBAETCSl MPOTHUBOMOJIOKHBIM COOBITHIO A 1 0003HavaeTcs Kak A.
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CoObITHs, TPOUCXOASIINE IPU peaTU3ali ONPEAECTCHHOTO0 KOMILIEKCa YCIOBUN WM B
pe3ynbTaTe Cly4ailHOro SKCIEepUMEHTa, Ha3bIBAIOTCS 3JI€MEHTAPHBIMH HCX01AMM.

CuuTtaercs, 4To MPH MPOBEICHUU CIy4aHOTO SKCIIEPUMEHTA PEeaTU3yeTcsl TOJIbKO OJUH
13 BO3MOXXHBIX 3JIEMEHTAPHBIX UCXO/IOB.

1. CkoiabkuMu crioco0aMu MOKHO PACCTABUTh HA MOJIKE S pa3In4HbIX KHUT?
Pemenne. Vickomoe 4ncio cnoco00B paBHO YUCILYy NMEPECTAHOBOK M3 5 3JIEMEHTOB (KHUI),
T.e. Pg=5!=1:2-3-4-5=120.
2. CKOJIbKO «CJIOB» 110 IB€ OYKBBI MOKHO COCTaBHTDb U3 OYKB 3, b, C, d, &, Takum odpa3om,
4T00BbI OYKBbI B «CJIOBAX» HE MOBTOPSJINCH?
Pemenne. T.K. KaXmoe «CIOBO» JOJDKHO COZIEpXKaTh JBE OYKBBI, TO HMCKOMOE YHCIIO
ol ol
—=—=20
(5-2p 3
3. CKOJbKHMH CIIOCOOAMHU MOKHO BbIOpPaTh 1 KPacHYI0 rBO3IMKY U 2 PO30BBIX U3 Ba3bl, B

KOTOPOM cToAT 10 KpacHbIX ¥ 4 PO30BBHIX I'BO3TUKH ?
Pemenne. Tak kak MOpsIIOK BBIOOpa IIBETOB HE MMEET 3HAYCHHS, TO KPACHYIO T'BO3JTUKY

CHoco0O0B PaBHO YMCITY pa3MeleHuil u3 5 anemeHToB (OyKB) 1Mo 1BE, T. €. Ag =

1 10! 10!
MOXHO BbIOpaTh Cing = ———~ =—=10 cnocobamu. BeiOparh ABE PO30BBLIC I'BO3IUKUA U3
PR M0 T o1y~ o P P
2 4 4.3 o
UMEIOIIMNXCA YeThipeX MoxHO C :ﬁZEZG crocobamu. Ilosromy OykeT U3 oJHOU

KpaCHOﬁ U JIBYX PO30OBbBIX TIBO3AWUK MOXHO COCTaBUTb, II0 IIpaBUJly YMHOXCHUA,
Cip-CZ =10-6 =60 crocoGamn.

4, Haoupas Homep TesiepoHA, aDOHEHT 3a0bLT Nocjaeanne 3 Hudpbl, 1 MOMHSA JHUIIb, YTO
3TH uu@pbl pa3iuyHbl, HaOpaa ux Hayraa. HailiTu BepoAITHOCTH TOro, 4YTO HOMep
TeJie(poHA HAOPAH NMPABWIBHO.

Pemenne. braronpuarcTBYOLMI HCX0/] 3/1eCh OAMH — NPAaBUIbHBIN HA0Op MOCIETHUX LD
(m :1). Bcex BO3MOXHBIX HCXOMOB 37e€Chb OyJIeT CTOJIBKO, CKOJBKO MOXHO COCTaBHTb
KoMOuHaMi u3 3 uudp, NOpsI0K KOTOPBIX UMEET 3HaueHHe, 3HAUuT N = A130 =720 . 3Hauut

m 1

BEPOSTHOCTH TOT'O, YTO HOMEp HaOpaH npaBwibHO (coObiTHe A): P(A) = — = =0
n

5. Cpean 100 xonec 5 HecranaaptHbIX. [lasi koHTpoass BbIOMpaercss 7 kogaec. Haiitm
BEPOSITHOCTH TOT0, YTO CPeA HUX POBHO 3 Oy/ieT HeCTAHAAPTHBIX.

Pemienne. Yncino BCEBO3MOXKHBIX UCXO0B paBHO KosndecTBYy komOuHanmii u3 100 konec mo 7

HITYK, T.K. HOPSAJIOK 3HAUYEHUSI HE UMEET, TO N = C1700. bnaronpusTcTBYIOLINIT UCXOJI COCTOUT B

BbIOOpE POBHO 3 HECTaHAAPTHBIX KOJIEC U3 5 U COBMECTHOM BbIOOpE (7-3) CTaHIapTHBIX KOJec

u3 (100-5), mopsmox 3HaueHuss He wumeer. [lo mpaBuwiy mnpousBeAeHHS M= Cg -Cé‘5.

CJ'IG,HOBaTeJ'IBHO, BEPOATHOCTb TOI'0, YTO CPEAX B3ATHIX IJId KOHTPOJIA KOJIEC 6y216T POBHO 3

3 ~4
HecTaHaapTHBIX (coObiTHe A): P(A) = m_ C5-Cos = 17967600 ~
c/ 90345024

100
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BapuanTbl 3a1anuii
Bapuanr 1

1. BpocatoT urpansnyto koctb. HaliTu BEposSsTHOCT TOTO, YTO:

a) BBINAAET YETHOE YUCIIO OYKOB

b) BBIManeT 4yKcIO OYKOB, KPATHOE TPEM.

2. B norepee 2000 6uneroB. Ha ogun 6uner magaet Bemurpei 100 p., Ha yeThipe Omiera —
BbIMrpbI 10 50 p., Ha 10 6uneroB — Bemrpeim 1o 20 p., Ha 20 OuineToB — BRIUTPHI 110 10

Ha 165 OuneroB — BeMrphHI 1O 5 p., Ha 400 GmiietoB — Berpeim mo 1 p. OcranbHbIe

OMIIeTHI
HEBBIMTPBINTHBIE. KakoBa BEPOSTHOCTH BRIUTPATh O OmiieTy He MeHee 10 pyOueii?

3. Illects mapoB cayyaiiHbIM 00pa30oM pacKiaibIBatOT B TPHU sAlKKa. HaliTu BeposiTHOCTH TOTO,
YTO BO BCEX SIIMKAX OKAXKETCS pa3HOE YUCIIO IIAPOB, IIPH YCIOBUH, YTO BCE SALIUKU HE
IyCThIE.

4. B mpsamoyrombHuK 5*4 cMm? Brmcan kpyr pagmyca 1,5 cm. KakoBa BepoSTHOCTB TOTO, 4TO
TOUKa, CIIy4alHbIM 00pa30oM IOCTaBJIEHHAs! B IPSIMOYTOJIbHUK, OKa)KETCsl BHYTpH Kpyra?

Bapuant 2
1. BpocatoT urpanpnyto koctb. HaliTu BEposTHOCTH TOTO, YTO:
C) BBINAJAET HEYETHOE YHCIIO OUYKOB
d) BeImazeT Ar000E YMCIIO OYKOB, KpOME 5.
2. HaOupas Homep TtenedoHa, aboHeHT 3a0bul oaHy IMbpy U HaOpan e€ Hayraa. Haiitu
BEPOSITHOCTH TOTO, YTO HaOpaHa Hy>KHas nudpa.
3. Hudpsr 1, 2, 3, ..., 9, BbINMCAHHbIE HA OTHAEIbHBbICE KAPTOUYKU CKIAABIBAIOT B SIIUK U
TIIATEIBHO TIepeMeInnBaioT. Hayrag BEBIHUMAIOT OIHY KapTouky. HailTu BepoATHOCTH TOTO, YTO
YHCII0, HATMCAaHHOE Ha 3TOM KapTOuKe: a) YeTHOe; 0) ABY3HAUHOE.
4. Bnytpu kBagpara co ctoponoit 10 cm BbifiesieH Kpyr paguycoM 2 cMm. CiiydaitHbIM 00pa3zom
BHYTpH KBaJipaTa oTMeueHa Touka. KakoBa BepOSTHOCTh TOTO, YTO OHA MOMAJIET B BBIJICICHHBII

Kpyr?

Bapuant 3
1. Ha xax/0ii U3 NATH OAMHAKOBBIX KapTOUEK HalleyaTaHa OJHa U3 CIEAYIOUMX OYKB: a, M, p,
T, 10. KapTOYKW TINATEIbHO TepeMenianbl. HallTh BepoOsSTHOCTh TOro, YTO Ha 4YeThIpeX

BBITSIHYTBIX 110 OZTHOM KapTOYKE MOXHO ITPOYECTD CIOBO IOPTa».

2. B maprum u3 50 merameii mmeercss 3 OpakoBaHHBIX. ONpeNeNUTh BEPOATHOCTh TOTO, YTO
B3sTasi Haylauy J€Tallb OKaXXETCs CTaHAapTHOM.

3. B smmke nHaxomuthes 4 Oenmbix m 1 uyepHblii map. Hayranm BeiHUMarotr 2 mrapa. Haiitu
BEPOSITHOCTH TOT'O, YTO BHIHYTHI JIBa OEJIBIX I1Iapa.

4. Mumenb wumeer ¢GopMy OKpyKHOCTH paaunyca 4. KakoBa BepOSTHOCTb IOMaJaHUs
B €€ [IPaBYIO MOJIOBUHY, €CJIM MOMaJaHue B JIIO0OYI0 TOUKY MHIIEHH paBHOBEposTHO? Ilpu s3Tom
MIPOMaxy MUMO MUIIIEHU UCKIIOYEHBI.
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Bapuanr 4

1. AOoneHT 3a0bUT MOCIEIHIOW MU(PpPY HOMepa TeledoHa U MOITOMY HaOupaeT e€  Hayraj.
Onpenenutb BEpOSITHOCTH TOTO, UTO eMy MPUAETCS 3BOHUTH He Oosee yem B 3 mecta?

2. Pebenok mmeer Ha pykax 5 kyoukoB ¢ OykBamu A, K, K, JI, V. kakoBa BepoSTHOCTb TOTO,
4TO peOCHOK coOepeT U3 KyOMKOB CIIOBO «KYKJIa»?

3. W3 xonons! kapt B 36 TUCTOB Hayraja BRIHUMAIOT 2 KapThl. KakoBa BEpOSTHOCTH TOTO, YTO
3TO Jama Tped U BaJleT MUK?

4. Jlano: AB =12 cm, AM =2 cm, MN =4 cm. Ha otpe3ok AB cirygaitaeiM 00pa3om momnaaaet
touka X. KakoBa BEpOSITHOCTh TOTO, YTO X IOMaAeT Ha 0Tpe30ok MB?

KOHTpOJIBHLIe BOIIPOCHI

Uro Takoe coObITHE?

YTO Ha3bIBAIOT BEPOSTHOCTHIO COOBITHS A?

Kax BbIuMCIUTH BEPOSATHOCTh HACTYIIJIEHUS COOBITUS?

Yemy paBHA BEPOSITHOCTH JOCTOBEPHOTo coObITHsI? HeBO3MOXKHOTO COOBITHSA?
Urto Ha3bpIBaOT coueTaHUEM? pa3MelleHueM? epeCTaHOBKOM?

s E

HpaKTI/I‘leCKOC 3aHATHE 10 TeMe: «IJIeMEHThl MATEMATHYECKOH CTATUCTHKH

Iean 3ansaTHS:

1. KoppektupoBarh 3HaHUS, yMEHUS U HABBIKU 10 TeMe: «BblurcieHue HHTerpaaoB.
2. 3aKpenuTh ¥ CHCTEMATH3UPOBATh 3HAHMS 110 TEME.

3. Omnpenenuth ypOBEHb YCBOCHHS 3HAHUI, OLIEHUTH PE3YJIbTAT ACATEIBHOCTH yU-CH.

Oo6opynoBanmue:

. KaHICIAPCKUE NPUHAAJIC)KHOCTH,

"  y4eOHUKHU

®  CHIpaBOYHBIN MaTepua Mo TEOPHUH BEPOSTHOCTEH.

Xoxa 3aHsaTus:

O3HaKOMUTKCS C TEMOH U 11eTbI0 PaOOTHI.
[ToBTOPUTH KpaTKHU TEOPETHUECKUI MaTEPHAIL.
BrInosHUTE BXOAHOW KOHTPOJIb.

O3HaKOMUTKCS C 33JaHUEM PabOTHI.

BreimonHuTh pabory.

OTBETUTH YCTHO HA BOMPOCHI JIJIST CAMOKOHTPOJIS.

ouhkwdE

I'noccapuii TepMMHOB IO TEMe
«IJIeMEeHTbI MATEMATHYECKON CTATUCTUKH»

1. Crarucruka — Hayka, 00JIaCTh MPAKTHYECKON JESATEIbHOCTH YEIOBEKa, KOTOpasi U3y4aer,
o0OpabaTbIBaeT M aHAJIM3UPYET KOJIMYECTBEHHBIE JAaHHBIE O CaMbIX Pa3HOOOPA3HBIX MACCOBBIX
SBJICHUSX B JKU3HU.

2. MaremMaTHyecKkasi CTATHCTHMKA — pa3/ie]l MaTeMaTUKHU, B KOTOPOM pa3pabaThIBAIOTCS
MaTeMaTHUYeCKUe METO/IbI ISl U3yUEHHS] KOJIMYECTBEHHBIX XapaKTEPUCTUK MacCOBBIX SBJICHUM.
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3. JlaHHBIe — 3TO pe3yJIbTAaThl HAOJIOJCHUS, OMPOCA, OIbITA, MCIBITAaHHUS, T.€. BCE TO, YTO U
COCTaBIISIET CTATUCTUIECKYIO0 HH(OpMAIIHIO.

4, CrarucTHuyecKasi COBOKYMMHOCTh — COBOKYITHOCTh (MHOXXECTBO) OOBEKTOB WJIH SIBIICHUM
OOIIECTBCHHON JKM3HH, XapaKTePU3YIOIIAsACS HaJIM4ueM HEKOTOPHIX OOIIUX MPU3HAKOB.
Craructuyeckass COBOKYIMHOCTh COCTOMT M3 MaTepHallbHO CYHIECTBYIOIIUX OOBEKTOB,
HaIpUMep, TPYIILI pAOOTHUKOB, MPEATPUSATHS, CTPAHBI, PETHOHEI.

5. EamHuua coBOKYNMHOCTH — KaXKasi €IUHUIA CTATUCTUYECKONH COBOKYITHOCTHU

6. IIpu3Hak eIMHUIIbI COBOKYITHOCTH - 3TO CBOIMCTBO, XapaKTepHas 4epTa eIUHUIl, 00BEKTOB
U SIBJICHUI, KOTOpasi MOXET ObITh HaOJII01aeMa WM U3MepeHa.

7. TeHepanbHasi COBOKYNMHOCTH - BCS HMHTEpECYIOIIas WCCIEA0BATENsl COBOKYITHOCTh
M3Yy4aeMbIX 00BEKTOB.

8. BbIOGOpPoOYHAs COBOKYNMHOCTH, HJIH BBIOOPKA, - COBOKYITHOCTh CIy4YailHO OTOOpAaHHBIX W3
reHepaIbHON COBOKYITHOCTH OOBEKTOB, UCCIEIYEMbIX C LIETBIO0 CIENaTh BBIBOJ O T'€HEPaIbHON
COBOKYITHOCTH B IIE€JIOM.

9. OO0beM BBIOOPKHM — YHUCIO OOBEKTOB BHIOOPKM, WU YHWCIO EIWHHUIl BHIOOPOUHOM
COBOKYITHOCTH.

10. Penpe3eHTaTUBHOCTH (MPeICTABUTEILHOCTH) BHIOOPKU — 9TO TOJHOTA U aJeKBATHOCTD
MPEJICTABICHHS TeHEPATHbHOW COBOKYITHOCTH.

11. Cpeanee apudmeruyeckoe — 4YHUCIOBas XapakTepucTUKa (MIOKa3aTelb) BHIOOPKH,
npeCTaBysIomas coboil CyMMy BCeX HAOJIIOJICHHBIX 3HAUCHHA, JIEJIEHHYI0 Ha MX KOJMYECTBO
(o6bem BeIOOpKH). CpenHee apudMeTHUYECKOE MOKa3bIBaeT Hauboliee OXKHAAeMbI pe3yabTaT
M3MEPEHHUI.

Juist Tabamubl pacnpenaejeHus 3HAYEHUH MPU3HAKA

Bapuanra, Xi X1 X2 X3 Xi

KpatHocTs, Ni Ny Ny N3 ... N

pacueT CpeaHeTo apI/I(I)MCTI/I‘lCCKOFO MPOU3BOJUTCA TaK:

XqMg + XgMg + xgnig + -4 11,
X =
FEES. Ny +MNz+Ng+-4n;
12. BapuaHTa Npu3HAKa — 3TO 3HAYCHUEC NTPU3HAKA.

13. KpartHocTh BapuaHThI IPU3HAKA — TO YUCIIO IOBTOPEHUI BapUAHTHI B PSITY JTaHHBIX.

14. Pa3max 3HaYeHMil NPU3HAKA - 3TO Pa3HOCTb MEXKIY HauOOJbIINM U HAUMEHBIIUM 3TUX
3HAYCHUN

15. Mopa Tadauubl pacnpeaejieHusi NPU3HAKa — 3TO HauOoJjiee YacTO BCTpeYaroleecs
3Ha4YeHHE TIPU3HAKA.

16. MeauaHa npu3HaKa — O5TO CEpPEIMHHOE 3HAYEHHWE NpH3HAaKa. Ecim psam JaHHBIX
COJIEP)KUT YETHOE KOJIMYECTBO 3HAYEHMM IpU3HAKa, TO MEAMAHY IOJIYydYaloT Kak CpelHee
apu@MeTHyecKoe IByX CpeIHUX 3HAUECHUH.

BapuanTsl 3a1aHui
3aganue 1.

CoctaBuTh TaONMUIy paclpeleNeHus] JTaHHbIX M3MEpPeHHMs pocTa CTYAEHTOB TpPYNIbl U
paccuuMTaTh cpesiHee apupMeTHIEecKoe:
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157,165,165,168,165,161,165,160,162,169,165, 171,
165170,170,175,173,170,177,182,186,182,160,173,162,174,177

3amaunue 2.
Ha copeBHOBaHMAX MO (QUTypHOMY KATaHWIO CYAbH TIOCTABUJIM CIOPTCMEHY CIEAYIOIIUe

ouenkn: 5,2; 5.4; 5,5, 54; 5,1; 5,1; 54; 5,5; 5,3.
Breruuciuth cpennee apuMeTHIECKOE OIICHOK.

3amaunue 3.
HBa crpenka caenanu 100 BeicTpenos. [lepsriii BbiOUa 8 oukoB 40 pa3, 9 oukos - 10 paz u 10

oukoB - 50 pa3. Bropoii Beioun 8, 9 u 10 oukoB coorBercTBeHHO - 10, 60 u 30 pa3. Kakoii u3
CTPEJIKOB CTpeJIsieT ayylie?

3aganue 4.

Huxe ykazana cpeanecytouHass mnepepaboTka caxapa (B ThIC. 1) 3aBOJaMH CcaXxapHOU
MPOMBIIUICHHOCTH HEKOTOPOT'O PEruoHa

12,2 13,2 13,7 18,0 18,6 12,2 185 12,4 14,2 1738

Boraucnuts cpeanee apupmMeTHuecKoe OlEHOK.

3aganue 5.

Hccnenyercs ycreBaeMOCTh CTYIEHTOB KoJuleqka. B Xome npoBeeHHs TECTHUPOBAHUS
MOJIyYeHBI TaHHbIe — Oaiel 3a padoty: 5,4, 2, 3,5,5,4,3,5,4,3,3,3,5,2,4,4,43 5433
,3.,4.,5,5. CocraBbTe TabnuIly pacrpeieieHus Mpru3HaKa: yCreBaeMoCTh B 0asuiax, MoTy4eHHbIX
B X0J1¢ uccneaoBanus. Haiiaure cpennee apudmeTnyeckoe BEIOOPKH.

Tecr

1. Yucno 0ObEKTOB BEHIOOPOUYHOMN MJIM T€HEPATHHON COBOKYITHOCTH - 3TO €€:

A) Yactota

b) Ot60p

B) O6vem

I') Cpennee apudmernueckoe

2. COBOKYITHOCTh OOBEKTOB, MPOLIECCOB WIIN SIBJICHUM, U3 KOTOPBIX MPOU3BOJIUTCS BBIOOPKA, -
3TO COBOKYITHOCTbD:

A) Cepuitnas

b) becnoBTopHas

B) I'enepanbHas

I') [ToBTOpHAas

3. TlosHoTa M aeKBaTHOCTbH MPEICTABICHHS FeHEPATIbHONW COBOKYITHOCTH — 3TO

A) Penpe3eHTaTUBHOCTh

b) becnoBropHOCTH

B) Oxunaemocts

I') IToBTOpHOCTH

4. CoOBOKYIHOCTb CIy4yallHO OTOOpPAHHBIX U3 TE€HEpaJIbHOW COBOKYNHOCTH OOBEKTOB,
HCCJIEYEMBIX C LIEJIBIO CIIENATh BBIBOJ O T€HEPATIBLHON COBOKYITHOCTH B LIEJIOM — 3TO

A) Penpe3eHTaTHBHOCTh

Bb) Ot6opxka

B) Yactora

') Beibopka
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5. UYwucnoBas XxapaKTepUCTHKa BBIOOPKH, MPEACTABIAIONIAs CO00M CyMMY BCeX HAOIIOIECHHBIX

3HAYEHUH, EJICHHYIO Ha UX KOJIMYECTBO — 3TO
A) Penpe3eHTaTHBHOCTh
b) Cpennee apudmernueckoe
B) Yactora
I') Menuana

KOHTpOJIBHLIe BOIIPOCHI

1. Yro Ha3pIBaeTCs, MATEMAaTHYECKOM CTATUCTHKOMN?
2. JlaTb ompeneneHne CTaTUCTUIECKO COBOKYITHOCTH.
3. Uro Takoe pa3mMax 3HAUYCHHUI ITpU3HaKa?

4. Mona TabnuIel pactpeiesieHus Ipu3HaKa?

5. Jlaiite ompeneneHne MEIUAHbI IPU3HAKA.

Pa3nen 12. YpaBHeHMsI U HEPABeHCTBA

HpaKTI/IquKOG 3aHsATHE 110 TeMe: «OCHOBHEBIC MMPUCMBbI PCIICHUA ypaBHeHHﬁ»

«Kopnu ypaBHennii. PapHocuiibHOCTh YypaBHeHuid. [IpeoOpa3oBanue ypaBHeHuii»

ean 3anATHA:
1. Brnagenue ctaHgapTHBIMU NMPUEMaMU HaXOJAUTh KOPHH.

2. O600mare, CHCTEMAaTU3UPOBATh, BUIECTh PABHOCUILHOCTH TPEOOpPa30BaHUs yPABHEHUH.

O6opynoBanmue:

* y4yeOHHUK JUI1 HOBTOPEHHsSI TEOPHH IO TeMe 3aHATus [1];
" 00pa3ibl peuIeHus IPUMEPOB;

" BapHaHThl -2 I CaMOCTOSATENIbHONW PabOTHI;

* TabauIa, OCHOBHBIE (POPMYITBI TIO TEME;

Xoja 3aHATHA:

O3HaKOMHTBCS C TEMOH U LIETbI0 PabOTHI.
IToBTOPHUTH KpaTKNIi TEOPETUUECKHUI MaTepHAIL.
PaccmoTpeTs 0Opaser pemieHus: ypaBHeHUil.
O3HAaKOMHUTBCS C 337jaHHEM PabOTHI.

BeimonHuTh padoty.

OTBETUTH YCTHO Ha BOMPOCHI AJISi CAMOKOHTPOJIS.

P oswnpe

Oo0pa3sen pemieHUs1 pa3JIMYHbIX BU0OB YPaBHEHU

IIpumep 1
Vpasrernns x- — 4 = 0 u (x + 2)(2* — 4) = 0 - paHOCHIBHBI?
Pemenne:
x> — 4 = 0 umeem xopru x = +2, m.x. x> = 4;
x+2)(2*—4)=0, mr.x+2=0, x=-2

W2r—4,2 =22 x—2.

Ortser: Jda , TaK KaK UMCIOT OANHAKOBLIC KOPHHU

78



Ipumep 2
C+1=0u+x+2=0

[IpoBepuTh HA pABHOCUIILHOCTH YPAaBHECHHUS: *
Pentenue:

x> + 1 = 0 - ne urmeem xopuetl € obracmu dellcMEUmeTbHLIX YUCET

u Jx+2=0 — ne uveem xopHeil € oonacmu R = (—oo; +x0)

OrtBer: PaBHOCHJIbHBI, TAK KaK OHU HC UMCIOT KOpHGfI.

IIpumep 3

—_— prd 2 —_— e
Ornpenenutb ypaBHEHUE-CIIEICTBUE MPU PEIICHUN YPaBHEHUM x—2=3 n 25=0.
Penrtenue:

VpasHenne X — 2 = 3 umeer kopens 5, ypasuenne x° — 25 = 0 umeer kopun + 5. Tax kak
KOPCHb ypaBHEHHS X — 2 = 3 siBisieTcst KopHeMm ypasuenus x> — 25 = 0, To ypaBrenue

x* — 25 = 0 sBnsercs cnencrBueM ypaBHenus X — 2 = 3.

IMpumep 4
Pemuth 1Byms ciocobaMy ypaBHEHUS U ClIeaTh BHIBOJ:

avx+1l=x—1;
) Vx—5H=+v2—x

Pewenue:
a) MePBHI crocoO:
OJ13:
x+11=0
r=-—-11
Wx+ID?=x—-1)2 x+11=x"—2x+1
x> —3x—10=0,
Il == _2; xz = 5.
O6a xopus npunaanexat OJ13 ypaBHEHUS, HO TO HE MEHSIET CYTH JIeJIa U Mbl BEIHYK/IEHBI
BBITIOJTHUTH NMPOBEPKY KOPHEH.

Mposepka: npu X; = —2, monyunm —2+11=—2—1 - nesepnoe pasencrno,
X; = —2 - HOCTOPOHHHUIA KOPEHb;

npu X, = 5, nomyunm V5 +11=5—1 umn 4 = 4 - seproe pasenctso, 5 -
KOPEHb MCXOIHOTO YPABHEHHS.

OtBert: 5
BTOPOI1 c11oco0:
HcxomHoe ypaBHEHUE PABHOCHIIBHO CHCTEME:
— _ 2 — —
{x—l—ll— (x—1) (=) {xl— -2, x,=5
r—1=0 x=1
PellleHHe CHCTEMBI HCXO/IHOTO ypaBHEHHS X, = D.

OrtBerT: 5
0) mepBbIi crocoo:
OJ13:
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{x—SED (=) x=5

. =“f /r}‘:
2—x=0 5

x<2 2
Pemenuii Het
3nauut, O/[3 ypaBHEHUS TyCTOE MHOXKECTBO, YPABHEHUE PEIICHUN HE UMEET
OTBeT: KOpHEN HET
BTOPOH CI10c00:
HcxonHoe ypaBHEHHE paBHOCUIIBHO CUCTEME:

x—5h=2—x
x-520 (=) T 7%
2—x=10

xr=3,5

x=5

X = 2

CucreMsl pelIeHn HE UMEIOT, 3HaUUT, U HCXOJHOE YPABHEHUE TOXKE PEIICHUN HE UMEET
OTBeT: KOpHEH HET.

IIpumep S
Pemnts ypaBHeHue: |2¢=3|=5
OJ13:

X €R = (—o0; +x).

Pemenue: JlanHoe ypaBHEHNE PABHOCUIIBHO CUCTEMAM, HA OCHOBAHUH OIPEIEICHUS

a,eciua =0

monyns: |al = {—a,ectua < 0
0,ectua=0:
{2.1:—3:_?{] {21:—3:::0
2x—3=5 1 —2x+3=5
{IE 1,5 {xa: 1,5
x=4 x=—1
pd allL K o LA y
15 4 1 15
Ortser: -1; 4
IIpumep 6

SIBIISIFOTCS TTH ypaBHEHHs paBHOCHIBHEIMI: 25 — 2% =15 u x++/25—x2 =77

Pewenue:
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2% — 2% = 15 - noxkaszaTelsHOe

x4+ /25 — x? = 7 — uppaunonansHoe

YPaBHCHUC yYpaBHEHUE
1o cBOIICTBY cTeneHe: O/13:
2% 1 2
2):__:15’ 23:(116__):15 25—1: ED
2% 16
2* = 24, X = 4 — xopeHb ypaBHeHUS
PEHb yp — 4 - )
A e
-5 5
x € [-5; 5]

x, =4,
Kak npuHaanexar O/13, T.e. reoMeTpUYECKU:

JlaHHOE YpaBHEHHE PAaBHOCHIILHO CHCTEME:
256 —x* = (7—x)?
.7 —x=0

(25 —x2 =49 — 14x + x2
x =7

2%° — 14x+ 24 =0
2 —-Tx+12=0

X, = 3 — KOpHM YpaBHEHHS, TaK

KL~

Ortser: HCPAaBHOCHUJIbHBI, TAK KaK YPAaBHCHUSA UMCIOT HC OJMHAKOBBIC KOPHU

BapuanTsl 3a1aHuii

1 BapuanT

2 BapuaHT

1. JloGaBbTe MOMOJIHUTENBHOE YCJIOBHE Tak,
YTOOBI YPaBHEHUS:

a*h=d+~bua=4d

ObLIH PaBHOCHUJIBHBI

2. Pemmmtp 2-Ms1 cioco0amMu ypaBHEHHE:

241 —x% = x — 2 u chenarhb BBIBOJ

3. PaBHOCWIIBHBI T ypaBHEHHS:

51 4+ 5 =750 u x*—9=07?

4. PemmTh ypaBHEHHUE:
sin4x =0 wu BeuKCIUTL MTOJTyYEHHBIN

pesynsTar ipu kK = 0; +2

1. JIoGaBbTe MOMOJIHUTENBHOE YCIOBUE TakK,
4TOOB! ypaBHEHUS:

Ja=bua=»?

OBLITH PAaBHOCHJIbHBI

2. Pemuth 2-Ms criocobamMu ypaBHEHHE:

Vx+1=x—1 ucnenars BoiBOI

3. PaBHOCWIbHBI 1M ypaBHEHHUS:

6 —6*=35 u x*=0?

4. PemuTh ypaBHEHHE:
cos6X =1 u BHUMCINTL MOMYYEHHBIH

1
pesynerar npu K = 0; i;
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5. Haiitu kopeHb ypaBHEHMUS: 5. Haiitu kopeHb ypaBHEHMUS:
2x—9 3x n 2x—1+5—4x 6
2x—5 2—3x x—3 3—x

Kpurepun oueHuBaHusi

Onenka \ O0ocHOBaHue OLICHUBAHUS
«OTan4HO» Bce 3a1aHus BBIOIHEHBI IPABUIILHO
«Xopomo» [TpaBUIIBHO BBHIIOJIHEHBI JIOObIE 4 3a1aHUs
«Y IOBJIETBOPUTEIBHOY [TpaBHIbHO BBIIOJHEHBI JHOObIE 3 3a1aHUs
«HeynoBiaeTBOPUTEILHOY ITpaBMJIbHO BBIIIOJIHEHO MEHee 3 3a1aHuit

Pasznen 13. UTtoroBoe noBTOpeHue
IpakTnyeckoe 3ansiTue 1.
Iean 3ansATHS:

1. TloBTOpUTH MPOMAEHHBIN MaTEpHUAIL.
2. BbINOIHUTH NpaKTUYECKUE 3a1aHUS.

O6opynoBanmue:

" y4eOHBIC TOCOOHS
" CIpaBOYHBIC TAOIHUIIBI

IIpakTHYeckne 3a1aHUA I TOBTOPEHUSA
1. Beruuciure:

3+Iog25
A) —3/0,016-3/-0,02 B) 2

2. Pemnte ypaBHEHHUS:

B (1 3x—9 X4+1
A) x2_6x=4x—25 ) (J —64

4
3.P 2(x—1)— _
elInTe HepaBeHCTBO |OQ) 2()( 1) log 2()( ]_) =2
L [2X+3y=3,
4. Pemte cucTeMy ypaBHEHUM:
SX+6Yy=9.

5. Ympocture BbIpaKeHUS:
A 6 12 ( a)?

y7ly 2| +ly7 b) (b—4Xb+2)—(b—1)2

6. Pemnre ypaBHeHUS:
A) (+9X 4 2—X
4
. Pemmute HepaBeHCTBO 82x-148x+1 72 <0

=7x+1 B log2(x—3)—log,(x—3)-2=0

-



8x+3y=-21,
AX+5y=—7/.

8. Pemnre cucremy ypaBHEHUI {

9. Brruucnure:

7 1
A) 25.22.208 E) : ‘log. L
: Iog£4 Iog39.log44
25.204 2
10. Pemnre ypaBHEHUS:
A) log,(x?+2x+49)=3 B) X3 +5x2 —Xx—5=0
11. Pemmure nepaBencto 32X —2-3X —3>0
12. Pemnte cuctemy ypasuenmii |  X+3Y=1,
2xXx—6y=—10.

13. Ynopocrtute BbIpakeHHUS:
A) 7 1

B) (y—4)y+4)—(y—3)

14. Peminte ypaBHEHUS:

2X X
A) 3++/3x2—8x+14 = 2x 13)(1] +5.[1j _6-0

6
15. Pennre HEPaBEHCTBO Iogg X— Iog2 X< |ng X+3

16. Pewure cuctemy ypasenuii | SX+2Y=8,
{2x+6y=10.
17. Beraucnure:
A) 9%+497+2.9°
27°—4.274
18. Pemute ypaBHEHUS:

A)
log,36—log, (3x-14)=log, 4 (x+2)x—2)=3x2-8

19. Pemmre HepaBeHCcTBO 3X —3X+3 < 78

3X—2y=5,
5x+4y=1.

b) log,15—log,5+3'793°

20. Pemnre cucreMy ypaBHEHUI: {

21. Ynopocturte BbIpaKeHUS:

B) Sinz[a—Zj+Sin2(a—ﬂ)

COSZ[SZ+05J—1

A) 2a+2b.( 1 B 1 j
b a—-b a+b

22. Pemnre ypaBHEHUS:

>
A) 23%.503X=0110%" "3 B) log2 x—log, x =2



23.

24.

25.

26.

27.

27.

29.

30.

31
32

33.

A)

34.

35.

36.

37.

38.

39.

Pemnre HepaBencTso 3X+1 =2
2x—5
Pemmre cucremy ypaBHEHHUI: 6x-10y=2,
5y+7x=19.
Beruucnure:
Ay gll gl0 g9 B) logs 25+1l0g, 9
415 _ 414 413 log,128

Pemnre ypaBHeHUs:
A)
5(x+1) , 2(x—1)  x-3_
8 11 2

_ X
Pemmnre HepaBeHCTBO [1]5 2 - 5% 11
>(7)

o P log2(2x)—20log,(2x)=21

7

Pemmre cucremy ypaBHeHHI 8X—4y=6,
13x+6y=—1.

YIpocTUTE BBIPAKEHUS:
2+log, a
A) 3773 +Iog55a—I0951 B) (m+3)° —(m—2)-(m-+2)
Pemnre ypaBHeHUs:

A) 9log, x—x2log,x=0 b) (X—1)2—5:(X—|—4)2

. Pemmute HepaBeHCTBO 75X —75%-1 > @

6Xx—2y=14.

. Pemure cucremy ypaBHEeHMi {2 X+3y=l,

Brrauciure:

log,16+logs 25 B)thga-COS[Z—a]’eCHHC03a=:_‘), O<a<§

log; 81
Pemmure ypaBHeHus:
2 1 Xx—18

A) X +X+2=[81j B) 3—/6X+19 = 2x
Pemure HepaBEeHCTBO ‘2X+5‘ -8
Periure cucteMy ypaBHEHUIA Ax—6y=26,

5x+3y=1.

YpocTuTe BbIpasKEeHU:

A) 8-100"

B 2 8lSin? B—
nil o2 ) 1+tg25(Sin25-1)

Pemmre ypaBHeHus:

2 2
A)M—sx x= 7_¥L2X;1 5) log, (x> —2x+8)=4

Penmte HepaBenctBo 2-4X —3-10% <5-25%



40. Permute cuctemy ypasrenmit: |SX+2Y=11,
6Xx—4y=11.

41. Brruucnure:

A) 8 1 ﬂ .
3g.35.30,3 . 3530;6 B) Slna,eCHI/I tga=§ 7Z'<a<3£
1 2
42. Pemute ypaBHEHUS:
A) 725—4.5x =5x+2 B) /BX+4 —+/x+2 =1
43. Pemure nepasenctso |QQ (X +0 5X)<1
2
44. Pemmte cucreMy ypashenuit | 2X+3Y=1,
6x—2y=14.
IpakTnyeckoe 3ansiTue 2
1. Haiitu npenensl QyHKIMIA:
a) lim (x° —13x° +12x* —8x +11) . x*-8
x—>-1 6) |X|_rI12 N

2. Haiitn npomBoz[Hy}o ¢GbyHKUIMU:

a)f(x) =

xo4x" +x

0) h(x) = CosZx

3. Brmuncnure HHTCrpaJibl:

a) [ x3(1— 6x7) dx 6)-[ 6XdX

4. Haiiaure cTOPOHBI OCHOBAaHMM MPaBUWIBHON YETHIPEXYTOJIBHOM YCEUEHHOM MUpaMM/Ibl, €ClIn
ee BbICOTa paBHa 7 cM, O00KoBoe pedbpo 9 cM u auaroHans 11 cm.

2
2 lIm(2x* —3x+4) 6) lim X +10x+21
X—>2 x>3 x2 +8x+15

5. Haiitn npoussoanyro Gpynkuun f(x) = Sin2x.
1 3 .
6. V3BecTeH 3aKOH IBIDKeHHs Tema  S(t) = Eta + 4t° — t + 10. Haligute ckopocTh U

YCKOpEHUE Tejla B MOMEHT BpeMeHU & = 2 Cek.
7. BpluncianTe HHTErpabl:
V3

) !2\/1+ x?

a)_r[ x? — 2x? +3x+4)dx
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8. OcHoBaHWe NPAMOIf TIPH3MBI TPEYTONBHUK CO CTOPOHAMHU 3 ¢cM M 5 cM n yrimom B 120°
Mexay Humu. Haumbonbimas u3 mimomaneii G0koBbIX rpaneif pasHa 35 cm? Haiinure
II011a/1b OOKOBOW MOBEPXHOCTH MPU3MBI.

9. Beruucnure npeneisl GyHKIUI:

o ) . x*-16
a) lim (x*—12x° +5x—4) 6) lim ———

X—-3 x—>2 8— X2

10. Haiitu npoussoanyio Gynkuun f(x) = (x® — 2x% + 4)3,
11. CxopocTh IBHKCHUS TOYKH, TBUKYILEHCS MPSIMOJIMHEHHO, 3a/1aHa YpaBHEHUEM
V = 2t* — 5t + 6. B kaKoif MOMEHT BPeMEHH YCKOPEHHE TOUKH OY/IeT paBHO 2 M/c2.

12. Beruuciure UHTETpaIb:
1

a) fx4_1215+1511_3x dax 6) J‘(Xz +4)5 xdx

]
0

x

13. Haiigure nmepuMeTp TpEyroyibHUKA, BEPIIMHAMHU KOTOPOTO sIBIsiFOTCs Touku A( 1; -1; 3),
B(3;-1; ) C(-1;1;3).
14. Beruucnure npenensl G yHKIUI:

R 2
a) lim (=3x*+7x-2) 6) lim = 2X+1
X3 1 2x% —TX+5
15. Haiinute npon3BOAHYIO:

2) F(x) = x7 + e* — Cos3x 6) h(x) = (x* ~2Vx? +1
16. Beruncnure UHTETpaIbL:
3
8) [ gy A 5) J(3x2 —4x—1)dx
17. HaiiguTe BBICOTY HIJIMHJIPA, 00BEM KOTOPOTO paBele 00beMy Iapa paanycom 8§ cM, eciiu

paanyc OCHOBaHUS LIMJIMHIpPA PABEH 3 CM.
18. Beruucnure npenensl ¢ yHKITN:

3 2
2 fim =22 6) lim(x’ - 4x+1)
x>0 2x3 +5x2 — X

19. Haitaure npousBoanyio byukuuu f(x) = Sin(5x* + 8),
20. Haiiinte MPOMEXYTKH BO3pacTaHus U yObIBaHuUs QyHKIMHU f(x) = ix i %x 2+ 6.

21. Beluuciante UHTErpabl:

a) [ox i 6) Jl‘(4x3 —3x? +2x+8)dx
]

3+28inx

22. JlnaroHans mpsIMOYTOJIBHOTO Tapasuienenunena papaa 10 cm, a BeicoTa paBHa 3 M. oHa

W3 CTOPOH OCHOBaHHWs Mapasuienenunena pasHa v 10 cm. Haiinure BTOpYyrO CTOpOHY
OCHOBAaHMU IapajuIesIeIUIIe .
23. Beruucnure npeneisl G yHKIUN:

- 2 X3 —4x%+28x
Y XIEUZ(:%X X 28) ©) 1'5}0 5x®+3x% +x-1

24. HaiiTi mpOU3BOJIHYIO:
2X

a) flx) =(x*+3Wx2—1 0) h(x) :m—Sin3X
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25. Haiinute nHTErpasIb:

32xdx
a) I(4x3—6x2—4x+3)dx 0) J(

X +1)

26. CTOpOHBI OCHOBaHHsI MPSMOTO Mapaienenunena paBuel 6 cM U 10 cM, 0AMH U3 YIJIOB
ocHoBaHus paseH 60°, MeHbIlIas AUAroHaNb HapasllesenuIea COCTABIAET ¢ MIOCKOCTHIO
ocuosanus yron B 30°. Haiinure 06bem napasiesnenurea.

27. Beruucnure npenensl QYHKITUI:

a) xlisz(xg —1Xx—3)(x—5) 5) Ix'm) \/X-l;(l—l

28. HaiiTi mpon3BOAHYIO:

x+1
a) h(x) = (2x> - 1)(x* +1) 6) f(x):2x3+§t7~+C032x
29. Beruncinte MHTETpabL:
2
a) [(x*—3x+1)3%(2x—3) dx 5) I(Cosx — Sinx)dx
30. [ToBepxHOCTH mapa 2257 m?. Haiitn 06beM mmapa.
31. Beruncnute npeaensl pyHKIIMA:
3
a) lim(4x* +19x -5) 6) lim _AXTHTX
X3 x>0 2%° —4X* +5

32. Haiigute mpou3BOIHYIO (PYHKIIHIA:

a) f(X)=2Cosx —4x? +5x 6) f(x) =(6vx —x2]

-] = 4 z
x —4x +hx —ix
33. Berunciure uHTErpan [ = dx.

34. Hatiqure 1omanps (UTypel, OrpaHWYCHHOW JIMHUSIMH ¥V = x*—8x+18 u
v =-—2x+4 18,

35.TInmomans OCEBOTO CEUEHMS PABHOCTOPOHHETO IMIMHApA paBHa 64 M2,
TJI011a]Th OOKOBOM MOBEPXHOCTH IHJIMH]IPA

36. Beruncnute npeaensl ¢ yHKIHMA:

Haiioure

a) Iiml(4x3+5x2—3x) 6) lim ——— X+2

X—>— 23 I

37. Haiiti mpon3BoAHYIO QYHKITUU:

a) h(x) = 7x® + 17x* — 13x + 28 6) f(x)=Cos(x* +4x)
38. Beunciure uHTErpan | E'Hﬂi—z_ax dx.

39. Haiimute rutomans GUrypsl, OrpaHUYCHHON THHUSAMU V = X~ — 2x + 3y = 3x — 1
40. TInomaas 0CceBOTo CeueHHs PAaBHOCTOPOHHETO MUIMHApPA paBHA 16 cm?. Haiimute 06beM
3TOr0 LWIMHPA.
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KPUTEPUU OLIEHKHU YPOBHS M KAYECTBA MOJATOTOBKH
CTYJAEHTOB

Ounenka 5"OTIMYHO" CTaBUTCSA, €CIOM CTYASHT INIyOOKO W TPOYHO YCBOMJ BECH
OpOrpaMMHBIM  MaTepuall B paMKaX YKa3aHHbIX 3HaHWi u ymeHuil. lcuepnsiBaroie,
MOCJIEIOBATEIbHO, TPAMOTHO M JIOTMUYECKH CTPOMHO €ro u3JiaraeT, TECHO YBS3bIBAE€T C
YCIIOBUSIMU COBPEMEHHOI'O MPOM3BOJACTBA, HE 3aTPYIHSETCS C OTBETOM IPHU BUIOU3MEHEHUU
3a/1aHus, CBOOOJHO CHPABIISIETCS C 3ajJadyaMd W TMPAKTHUYECKUMHU 3aIaHUsIMHU, TPaBUIBHO
000CHOBBIBAET MPUHATHIE PEIICHUS, YMEET CAMOCTOSATEIbHO 000011aTh U U3JaraTh MaTepua, He
JIOITYCKasl OIIHUOOK.

Ounenka 4 "xopomo' cTaBUTCA, €CJIM TBEPJO CTYACHT 3HAET MPOrpaMMHBIA MaTepHuall,
rPaMOTHO U M0 CYILIECTBY MU3J1araeT ero, He JI0MYCKAeT CYIIECTBEHHBIX HETOUHOCTEN B OTBETE HA
BOIPOC, MOXET MPAaBUIBLHO MPUMEHSITh TEOPETHUECKUE IMOJIOKEHUS U BJIaJICET HEOOXOAUMBIMU
YMEHUSIMU U HaBBIKAMU MPH BBIMOJIHEHUU MTPAKTUYECKUX 3aJaHUN.

Ouenka 3 "y10BJIeTBOPUTEIBLHO" CTAaBUTCS, €CIM CTYIEHT YCBOWJ TOJBKO OCHOBHOM
Marepuai, HO HE 3HaeT OTACIbHBIX JEeTajeil, JOMyCKaeT HETOYHOCTH, HEIO0CTAaTOYHO
MpaBUIbHBIE (HOPMYIUPOBKH, HApYIIA€T IOCIEI0BATEIBHOCTh B HM3JIOKEHUH MPOrPaMMHOTO
MaTepHuayia U UCTIBITHIBACT 3aTPY/THEHUS B BBIMOJHEHUU MTPAKTUUECKHUX 3a/IaHUM.

Ouenka 2 ""HeyA0BJIeTBOPUTEIBbHO'" CTaBUTCS, €CIU CTYIAEHT HE 3HAET 3HAYUTEIbHOMN
YacTH MPOTPAMMHOIO MarepHalia, JOMyCKaeT CYIICCTBCHHBIE OIMMOKHA, C OOJIBIINMHU
3aTpyJHEHHUSIMH BBITIOJIHACT IPAKTHUECKUE 3aJaHus, 3a/1a4H.
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