MunucTepcTBO 00pa3oBaHus 1 Hayku YenstOMHCKON 00acTu
@unnain ['ocy1apcTBEHHOrO OFOIKETHOTO 00Pa30BaTEIILHOIO YUPEKACHUS
«TpounKuil TEXHOJIOTUYECKUN TEXHUKYM» B €. OKTAOphCKOE

COI'/TACOBAHO
PykoBoaurens [IMK
/Becnanosa 1.B/

« » 20 r

KoMmmiaekr
OLIEHOYHBIX CPEJACTB MO0 Y4eOHOM QUCIHUIINHE

00/1.03 Hcmopus
(k00 u naumenosanue)

OcHoBHO# nipoeccrnonanbHOl 0Opa3zoBarenbHO# mporpammbl (OITOIT)
ITo mpodeccun CITO

09.01.03 OnepaTop MHGOPMANMOHHLIX CHCTEM H PECYPCOB
(k00 u naumenosanue)

Pa3paboruuk: 3opkuna I'.I1.,
Mperno/iaBaTesb BbICIIEH
KBATM(UKAIIMOHHON KaTerOpuu
I'BIIOY «Tpounukuii TEXHOIOTUYECKUI

TCXHUKYM»

c. OxTs0pbckoe, 2023 .



Conep:xkanue

1. TlacmopT KOMITJIEKTa OLEHOYHBIX CPEACTB. . ..unueennnennnnn.
1.1. OGnacTh NPUMEHEHUSI KOMIUIEKTa KOHTPOJIbHO-OIIEHOYHBIX CPEACTB. . ...
1.2.CucteMa KOHTPOJISI U OIIEHKU OCBOCHUS MMPOTPaMMBbl Y4EOHOM
D107 007000 171 1 SR
1.2.1. ®opMbl NPOMEKYTOYHON ATTECTALUU MO YUEOHOU JTUCHUIUIMHE..........
1.2.2. Opranuzanus TeKyIero KOHTPOJIsl yCIeBaeMOCTH, TPOMEKYTOUHOM
aTTECTALMM 110 UTOTAM OCBOCHHS YUYEOHOU TUCUUIIITUHBL. ... .eveeveene. ..
2. 3aanus 711 KOHTPOJIS ¥ OLIEHKH OCBOEHUS MPOTrpaMMbl y4eOHOU
D102 (6007000 171 13 OSSR RURTRRPR
2.1. 3amaHus A1l TEKYIIETO KOHTPOMS .. .uvveenerennnnns
2.2. 3apaHus A IPOMEXKYTOYHOM aTTeCTallUH. . .............

3. Pekomenayemas nurepatrypa U UHbIE HCTOYHUKH. ...........



1. [TacniopT KOMILIEKTA OLIECHOYHBIX CPEJICTB

1.1. O6nacTh MpUMEHEHHsI KOMITJIEKTA OLIEHOYHBIX CPEJICTB

KoMm1uiekT O1eHOYHBIX CPEACTB MpeIHa3HaueH JUIsl IPOBEPKH PE3yIbTaTOB OCBOCHUS yueOHOM
muciHIUIMHEL (Hanee Y /) ocHOBHOM podecCuoHaTbHOM 00pa30BaTeIbHOM MpoTrpamMMBI (J1ajee
OITOIT) mo mpoeccuu 09.01.03 OnepaTop HHGOPMAITMOHHBIX CHCTEM_H PECYPCOB

KommieKkT 0OLeHO4YHBIX CpecTB M03BOJIAET OLEHUBATD:
1. ®opMmupoBaHue 31eMeHTOB npodeccuoHanbHbIX komnereHuun (I1K) u anemenron

obmux kommereHwii (OK):

IIpodeccuonanbHbie U
o0IIMe KOMIIETeHIIHH

Tloka3aTeju OLleHKH
pe3yJabTara

CpencrBa npoBepku (Ne
3alaHuil)

1

2

3

I[IK 1.4
OBnaneTb MaTeMaTHYECKUMH
3HAHUSIMU U YMEHHSIMH,
HEOOXOIUMBIMU B
MOBCEIHEBHOM KU3HH, TSI
OCBOCHHUS CMEKHEIX
JUCHMILINH W JUCITUATLINH
poheCCUOHAIBHOTO UK

YMEHHE BIIAJICHHE
CTaHJAPTHBIMH [IPUEMAMH;
HCIIOJIb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX ITPOTPaMM.

Pabota Ha nmpakTHYeCKuX
zaHsaTHsIX Ne 1-12

Pe3ynbTaThl 35K3aMeHa

OK 01 Be16upats crmocoOsl
pereHus 3a1a4
npoheccHOHATLHOM
JeSTEIbHOCTH
MPUMEHUTEIHHO K
pa3IMYHBIM KOHTEKCTaM

YMeHue BiIaeTh METOJaMH
JI0Ka3aTeIbCTB, AITOPUTMAMHU
peleHus 3a/1a4; YMEHUE
dbopmyIMpoBaTh
OTIpEJICIICHUS], aKCUOMBI H
TEOPEMBI, IPUMEHSTH UX,
IIPOBOJIUTH JIOKA3aTEIbHbBIE
pacCyKJICHHS B XOJIC
pelIeHHs 3a1a4.

YMeHHE BBISBIISATh
NPUYHHHO-CJICICTBECHHBIC
CBSI3U U aKTyaJIM3UPOBAThH
3aJauy, BBIIBUTATh TUIIOTE3Y
€¢ peIlIeHUs, HAXOIUTh
apryMEeHTHI 715
JI0Ka3aTeNbCTBA CBOUX
YTBEPXKACHUMN, 3a/1aBaTh
napaMeTpsl U KpUTepUn
peleHus;

- aHaJIN3UPOBATH
MOJIyYEHHBIE B XOJIC PEIICHHS
3a/1auM pe3yabTaThl,
KPUTHYECKH OIICHUBATh
JIOCTOBEPHOCTb,
MPOTHO3UPOBATH U3MEHEHHE

PaGoTa Ha mpakTHYECKNX
3aHATHAX No 1-12

P€3YJ'IBT3TI:>I OK3aMCHa




B HOBBIX YCJIOBHAX;

OK 02 Hcnonb3oBatb
COBpPEMEHHBIE CPEJICTBA
MOWCKA, aHAJIN3a U
UHTEpIIpETAIUU
nHbOpMAIIH, U
MH(POPMAIIMOHHEIE
TEXHOJIOTUU JUTSI BHITIOJTHEHUS
3a51a4 MpoQecCHOHATBHON

OBnazieHue yHUBEpCAIbHBIMU
y4eOHBIMH
NI03HABATEIbHBIMH
JNEUCTBUSAMU: B) paboTa C
UHpOpMaIKe: - BIaJIeTh
HaBBIKAMU TIOJTY4EHUS
UH(POPMALIUU 13 HCTOUHUKOB
pa3HBIX TUIIOB,

Pabota Ha npakTHueckux
3aHaTusax Ne 1-12

Pe3ynbTatel sx3amMeHa

JESITEIbHOCTH CaMOCTOSITEJIbHO
OCYILIECTBIISITH TIOUCK,
aHaJIN3, CUCTEMAaTU3aLUI0 U
UHTEPIIpETALNIO
uH(bopMaInu.
OK 04 3¢ddexTuBHO PaboTa Ha mpakTHYECKUX

B3anMMOJICHCTBOBATH U
paboTath B KOJUICKTUBE U
KOMaHje

- TOTOBHOCTH BECTHU
COBMECTHYIO JICATEIIHHOCTD B
MHTEpecax rpakIaHCKOTO
o01iecTBa, yuacTBOBaTh B
CaMOYIIPaBJIEHUH B
00pazoBarenbHOI
OpraHu3allvy -MO3UTHBHOE
CTpaTeruyeckoe MoBeIeHUE B
Pa3IUYHBIX CUTYaLUSAX,
MPUHUMATh MOTHUBBI U
apryMEHTHI APYTUX JIIOACH
IIPU aHaJIN3€ Pe3yJbTaTOB
JEeSITENIbHOCTH.

3auaTusax Ne 1-12

Pe3ynbTaThl 3K3aMeHa

2. OcBoeHUE YMEHUN U YCBOCHUE 3HAHUI

OcBoeHHbIE YMEHUS,
yYCBOEHHbIE 3HAHUA

Ioka3zarenu pe3yabrara

Ne zapanmii nasa
NMPOBEPKH

YMeHue BIageTh METOIaMU
JI0Ka3aTelbCTB, AITOPUTMAMU
pelIeHus 3a/1a9; YMECHUE
¢dbopmynupoBathb
OTIpeIeTICHNUS], aKCUOMBI
TEOPEMBI, IPUMEHSTH KX,
MPOBOANTH JIOKA3aTeIbHbIC
pacCyXJICHHS B XOJIe
pelIeHus 3a/1a4. - BIaJCHUE
HaBBIKAaMH y4eOHO-
HCCIIEA0BATENBCKON U
MPOEKTHOM JESATEIHHOCTH,
HaBBIKAMH Pa3peIIeHNUs

OBnaseHne yHUBEPCAIbHBIMU Y4€OHBIMU
[T03HABATEJILHBIMU JAEHCTBUSIMH:

a) 0a30BbIC JIOTHYCCKUE ICHCTBUS:

- CaMOCTOATENbHO (OPMYTUPOBATH U
aKTyallu3upOBaTh MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK
WJIM OCHOBAHUS ISl CPAaBHEHMUS,
KJIaccu(pUKAIMU 1 0000IIeHNUS;

- OIIPEIENISATh LIETH JIeATEIHHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTSPUHU HX
OCTHIKEHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH

pa3BUTHE KPEATUBHOTO MBIILICHUS TIPU

3amanne Nel.l
3aganue Nel.2




npobiem.

yMEHHUE BBIOMPAThH
MOIXOISIIUI METOT JIIst
peleHus 3a/1a41; IOHUMaHHue
3HaYMMOCTH MaTEeMAaTUKHU B
W3YyYEHHUH MIPUPOTHBIX U
0O0IIECTBEHHBIX IPOIIECCOB U
SIBJICHUM; YMEHHE
pacno3HaBaTh MPOSIBICHNUE
3aKOHOB MaTEMAaTUKHU.

pereHun npoodaem

0) 0a30BBIC HCCIIEIOBATCIIBCKUE JCHCTBHS:

- BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHbBIE
CBSI3M U aKTyaJIu3UpOBaTh 3a7auy,

COBCPHICHCTBOBAHUC YMCHI/Iﬁ BbIABUI'aTh

TUIOTE3Y €€ PEIleHUs, HaXOAUTh
apryMeHThI /ISl I0Ka3aTebCTBA CBOUX
YTBEPXKACHUMN, 3a]1aBaTh apaMeTpbl U
KPUTEPUU PELLEHMUS;

- aHaJIM3UPOBATH NOJYYEHHBIE B XOJI€

peuieHus 3a1a4u pe3yabTaThl, KpUTUYECKU

OIICHUBATh UX JIOCTOBEPHOCTH,
IPOrHO3UPOBATh,

. YMEHHE I'PaMOTHO
M10JIb30BAThCA
YHHUBEPCAILHBIMU YI€OHBIMU
MM03HABATEIbHBIMU
nercTBUSIMH: paboTa C
nHpopmMaluen: - BIaJeTh
HaBbIKaMU TOJyYEeHHS
nH(pOpMaLUK U3 UCTOYHUKOB
pa3HbIX TUIIOB,
CaMOCTOSITEJIHO
OCYIIECTBIIATh MOUCK,
aHaJIN3, CUCTEMATU3ALUIO U
UHTEPIPETALHIO.

- COBEpPILIECHCTBOBAHNE YMEHUIN
BJIQJICTh HABBIKAMU TIOJTYICHHUS
rH(OpPMAIHK U3 UCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYIIIECTBIIATH TIOUCK, aHAJIH3,
CUCTEMAaTH3AIMI0 ¥ HHTEPITPETAITIIO
nH()OPMAIHK PA3THYHBIX BUIOB U
dbopm mpeacTaBIeHNUS;

- CO3J1aBaTh TEKCTHI B PA3IIUYHBIX
dbopmaTax ¢ yueToM Ha3HAUYCHHS
nH(popMaIu 1 BEIOUPATH
ONTUMAIBHYIO GOopMy
MPEJICTaBICHUS U BU3yaIU3alluy;
- OLICHUBATh JI0CTOBEPHOCTH,
JIETUTUMHOCTh UH(pOpPMALINH, €€
COOTBETCTBHUE MPABOBBIM U
MOPAaJIbHO-ITHUYECKUM HOpMaM;
0000111eH1E 3HAHUHA -
UH(GOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pellIeHNH KOTHUTHUBHBIX,
KOMMYHHUKATHUBHBIX U
OpraHU3aIMOHHBIX 33724 C
cobimoieHreM TpedoBaHU
9PrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHu s, MPAaBOBBIX U
ITUYECKUX HOPM, HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH;

3amanne Nel.l
3amanue 1.2
3amanue Nel.3-1.6
3amanme Nel7-.-1.8

YMeHHeopraHu30BbIBaTh
paboTy KOJUIEKTUBA U
KOMaH/IbI;B3aMMO/ICHICTBOBATh
C KOJUIETaMH, PyKOBOJICTBOM,
KJIMCHTaMH B XOJIe
npodeccruoHaIbHON

COBEPLICHCTBOBAHNUE
YMEHUUIIPUHUMATD LIEIIN
COBMECTHOM JIeITEILHOCTH,
OPraHu30BbIBaTh U KOOPJAMHUPOBATH
JIEUCTBUS 10 €€ JIOCTHKECHHIO:
COCTaBJIATH IIJIaH JICHCTBUH,
pacnpenesnsaTh poid ¢ yY4eTOM

3aganue?.1
3aganue 2.2-2.5 «




NEATEIbHOCTH MHEHHUI Y9aCTHHUKOB 00CYXIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

3HaHMS: TICUXOJIOTUYECKUE - KOODJMHUPOBATH ¥ BHINONHSTH

OCHOBBI ICATCIILHOCTH paboTy B yCIOBUAX PEAIBLHOIO,
KOJUJICKTHBA, BUPTYaJIbHOI'O U
IICUXOJIOTMYECKHUE KOMOUHUPOBAHHOT'O
0COOEHHOCTH JINYHOCTH; B3aUMOJCUCTBUS;

OCHOBBI IIPOEKTHOMN - OCYILECTBIIATH IO3UTUBHOE
HESITECIbHOCTH. CTPATCTUYCCKOC MOBCACHUC B

Pa3IUYHbIX CUTYaLUsX, IPOSIBIISITH
TBOPYECTBO U BOOOpakeHUE, OBITH
MHUIUATUBHBIM.
COBEPILIECHCTBOBAHUE YMEHUI
YHUBEPCATbHBIMU PETYISTUBHBIMU
JNEUCTBUSIMHU:

T) IPUHATHE ce0s U IPYTUX JIIOIEH:
- IPUHUMATh MOTHUBBI U apTyMEHTBI
JIPYrUX JIFOJIEH MTPU aHAIU3e
Pe3yNbTaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO
JPYTUX JIIOJIel Ha OIIMOKH.

1.2 CucreMa KOHTPOJISA ¥ OIEHKH OCBOEHHSI MPOrpaMMbl Y4eOHOMH THCUMIINHBI
1.2.1. ®opmbl NpOMEKYTOYHOM aTTecTanuu mo Y /1

D opMbI IPOMEKYTOYHOH aTTECTALIUM

OO0O/1.03 Maremartuka Kontposbabie padoTst Nel-10

9K3aMCH

1.2.2. Opranuzanusi TeKyIero KOHTPOJIs yCIeBaeMOCTH, TPOMEKYTOUYHOM aTTeCTalluu 110
UTOraM OCBOEHUS IPOTPaMMbl Y4€OHOU TUCIUILINHBI
Texymuii KOHTPOJIb 3HAHUN M MPOMEXKYTOUHAS AaTTECTalUsl SBJSETCS OCHOBHBIM

MEXaHU3MOM OIICHKM KadecTBa NOJAroToBKU oOywatomuxcs mno gucuumiuae OO/.03
Matematruka B cooTBeTcTBUU ¢ TpeboBanusiMu PI'OC CIIO. IIpomexyrouHas arrecTaius
oOyuaronuxcs MpoBOIUTCS B CPOKH, MPEAYCMOTPEHHBIE pab0YUM y4eOHBIM ILIAHOM.

Texymuit KoHTpOb 110 Y /| IpoBOAUTCSA B Ipeienax y4eOHOro BpeMeHH, OTBEACHHOTO Ha
JUCLUIUIUHY.

B nauvane u3ydeHHs AUCIUIUIMHBI MIPOBOJUTCA BXOJHOW KOHTPOJIb C LEIBIO MPOBEPKHU
YPOBHS MIPeIBAPUTENBHBIX 3HaHUI 00yJaIONINXCsl Ha HAa4aJIbHOM dTare OCBOCHHS TUCIUTUIUHBI.

JlaHHBIE TEKYIIEro KOHTPOJS UCHOJB3YIOTCS TpenofaBateneM i dhdekTuBHON
y4eOHO#l paboThl 00ydarOIIMXCsS, CBOEBPEMEHHOI'O BBISBJICHUS OTCTAIOIIMX M OKa3aHHUS MM
COJICHCTBUS B M3YYEHHHU y4eOHOTO MaTepuana, COBEPIICHCTBOBAHUS METOJUKH MPErogaBaHus
JUCIUTITUHBL.

[IpomexyTrouHass aTTectanus sBIseTcss oOs3arenpHO. OHa  MPOBOAWTCS B
YCTaHOBJICHHBIE yYEOHBIM IUIAHOM CPOKH 1O OKOHYaHWUU OCBOEHHS MPOTPaMMBbl JUCIHUILTHHBI
MatemaTtuka NPOMEXKYTOYHAsl aTTECTAlMsl OICHUBAET pe3yabTaThl y4EeOHOW AESITeTbHOCTU
oOyyaromuxcs 3a 4 cemectpa 00ydeHHUs.



2. 3agaHus 1J1s1 KOHTPOJIS M OLICHKH OCBOEHHSI IPOrpaMMbl y4eOHOM M CHMIIJIMHBI
2.1. 3apanue 1J1s1 TEKylero KOHTPOJIs

KonTpoabHnas padora 1
1. Pemuts ypaBHenue x (x - 5) =-4

a)4ul;0)4,5;8)4;r)—4ul;nl.
2. Pemnre HepaBeHcTBO 6X — 3< (X —5)

a)x>-4;1)x<4; n)x<-0,4

{i—i]: (1-0,2) —EE
3. Borqueauts \° 24
3 LS
a) 12:6)3,9;8) 12 .y 4, m) 12,
a®-a”
4.1TpencraBuTh B BUJE CTENICHU U HAWTH 3HAYEHUE BhIpaKkeHUs U - npu a = 6.

1 1
@) 6:6) 6:m)4in)-—6m) 6.
5. [MocTpouts rpaduk Gyakuum y = 2x + 1.
B 6. B npsIMOYTroJIbHOM TpeyroJibHUKE TUIOTEHY3a paBHa 10 cM, a OJTMH U3 KaT€TOB
6 cMm. Haiitu BTOpOI1 KaTer.
a) 4 cM; 6) 16 cm; B) 8 om; 1) V136 em; 1) 10 om.
B 7. bank BeltutaunBaet exeroHo 8% ot cymmsl BKiIaaa. Kakoil craner cymma uepes
r'oJ1, €CJIM MepBOHAYAIBHBIN BKJIaA cocTaBisil 7600 pyoeit?
a) 8208 py06.; 0) 608 py6.; B) 8200 py6.; r) 7600 py6.; 1) 8000 pyo.

a a—b

a—=b a+b.

C8.YmpocTuth BelpaxkeHue
2 BapuaHT

Al. Pemnts ypaBHenue x (x - 4) =- 3
a)3ul;6)4,5;8)3;r)-3ul;n)l.

A2. Pemnre HepaBeHCTBO 5 * (x + 4)> (x — 4)

a) x <-10; 1) x >0,6; 1) x>-6

A3. BeaucianTte



b pu
a) 14.6)1;8) 12;1)-1;n) ‘1.

o g
A4.IlpenctaButh B BUJIE€ CTENIEHN U HATU 3HAYEHUE BhIpaKeHUd  C

1 1
a) 16;6) 16;:B)4;1r)—16; 1) 16.
AS. Tloctpouts rpaduk pyHKIUM y = - 2x + 1.

npu ¢ = 4.

B6. B npsimoyronsHOM TpeyrojbHUKE TUIIOTEHY3a paBHa 10 cM, a OJTMH U3 KaTETOB

8 cMm. Haiitu BTOpO#t KaTer.

a) 4 cM; 6) 6 cM; B) 8 cM; r) V136 em; 1) 10 cm.

B7. bank BeimmaunBaeT exxerogHo 8% oT cyMMBbI Bkilaga. Kakoit ctaneT cymma dyepes

r'0J1, €CJIM MIePBOHAYATIBHBIN BKJIa] cocTaBiisut 8600 pyoeit?

a) 8208 py06.; 6) 688 py0O.; B) 9288 pyo.; 1) 8600 pyod.; 1) 8000 pyo.

Xxy_ ¥y
C8.Yupoctuts Belpaxkenne *+Y X=¥
Tabnua npaBUILHBIX OTBETOB
3ananus Al A2 A3 A4 AS B6 B7 C8

b(3a—b)
1 BapuaHT a I B I B a PR
2 BapuaHT a r 0 I 3] B
KonTpoasHnasi padora 2

BapuanT 1 Bapuant 2

[Ipsimast a mapaieNibHa IIOCKOCTH O, TIpSIMast
b Takxe mapajuiesabHa IIOCKOCTH . MOTyT Jiu
aub:

a) beITh mapamienbHbIMU?
0) [lepecekarbcs?
B) BBITH CKpeIIMBAOIIUMUCS TIPSIMBIMHE?

Touka M JIEKUT BHE IIIOCKOCTH
napayuienorpamma ABCD.

a) Jlokaxure, 4TO CpeJHHE JIUHUU
tpeyroabHukoB MAD n MBC napainenbHsl.
0) Haiigure >t cpeHne TUHUH, €CIi OOKOBas

HpHMaﬂ a IICPECCKaACT IJIOCKOCTD O, ITpAMasin b
TAKIKC IIEPCCCKACT IIJIOCKOCTH Q. MOFYT JIM a U

b:

a) beITh MapamuienbHbIMU?

0) [lepecekarbcs?

B) BBITh CKpemMBarOIMMHUCS TIPSIMBIMHA?

Tpeyronsauk ABC u tpanenus KMNP umeror
obmryro cpenntoro unuio EF, MN|EF,
EF||BC.

a) JJoxaxwure, uro BC|| KP.

0) Haitnure KP u MN, ecniu BC=24,




CTOpOHA IapajuliesiorpaMma paBHa 5, a ero
BBICOTA paBHAas 4 U JEIHUT CTOPOHY, K KOTOPOH
IIPOBEJIEHA, ITOII0JIaM.

ITnockocth o nepecekaer croponsl AB u BC
tpeyronbHuka ABC B Toukax M u N
cooTBeTcTBeHHO. BN:NC=5:8. MB:AB=5:13.
a) Mokaxwure, uto AC || a.

0) Haiimure MN, eciiu AC=26.

UYepes Bepmnny C kBagpara ABCD, npoxoaut
npsvas CK, He nexarast B I0CKOCTH
KBajpara.

a) Jloxaxwure, yto CK u AD
CKpEILMBAIOIIHECS.

6) Uemy paBen yros mexay CK u AD. Yron
CBK pagen 45 rpanycos, yroia CKB pasen 75
rpagycoB?

KP:MN = &:3.

[Inockocthk o mpoxoaut yepes cropony AB
tpeyroabHuka ABC. [Ipsmas nepecekaer
croponsl BC u AC B Toukax M u N
cootBeTcTBeHHO. MC:BC=6:13, NC:AN=6:7.
a) Jloxaxkure, uro MN || .

6) Haiiqure MN, eciiu AC=39.

Touka F 1eXHUT BHE INIOCKOCTHU TPANELIUH
ABCD.

a) lokaxure, uto AF u BC
CKpEIlMBaIOIIHECS.

0) Uemy paBen yron mexay AF u BC, ecnu
yron AFD pasen 70 rpaaycos, yron FDA
paBeH 40 rpagycos?

KonrtpoabHnas padora 3

KoopanHaThl 1 BEeKTOPbI

Touka A — cepeauna otpeska MK. Haitgute koopaunatel Touku A u 1iauHy otpe3ka MK, ecnu

M (5;-2; 1), K (3; 4; -3).

2. Touku A u B cummeTpuunsl otTHOcUuTeNnbHO Touku C. Halimute koopauHatel Touku B, ecimm A

(=3;5;=7), C(6;2;-1).

3. JlaHbBI BEKTOPBI a (3;-2;-1)m b (1; 2; 4). Haiigure:

1) KoopAMHATHI BEKTOpa m=—3a+2b ;

2) KOCHUHYC yIJia MEeXAYy BEKTOpaMHU ayb,

4. JIaHBI BEKTOPBI a (2;,-6;8)m b (—1; k; —4). I1pu kakoM 3Ha4YE€HUH K BEKTOPBI ayb.

1) KoJTUHEApHBI;

2) nepHeHAUKYISIpPHBI?

5. CocTaBbTe ypaBHEHHE MJIOCKOCTH, MPOXOIAIICH uepe3 TOUKY A U HNepreHANKYIIPHON

npsmoit AB, eciu A (1; 2; =3), B (4; 8; —6).

6. an xyo ABCDA1B1C1D1, pebpo xotoporo pasao 1 cm. Ha nuaronanu Ci1D ero rpanu

oTMeTHJIM TouKy M Tak, yto DM : MC1 =5: 3.

Bapuanr 2

1. Touka M — cepenuna otpe3ka AB. Haiinure koopaunars! Touku M u uinHy otpeska AB,

ecn A (6;—5;2), B (—4; 3; 10).

2. Toukn M u K cummerpuunsl oTHocuTenbHO Touku D. Haiinnre koopannatel Touku K, ecin

M (4, -6;3), D (—2; 15 5).




3. JlaHbI BEKTOPBI m 2;-1;3)m L (—1; 2; 5). Haiinure:

1) koopauHaTh BekTopa d=—2M+3n .

2) KocuHyc yriia Mexy Bekropamu My I

4. JlaHbl BEKTOPBI m (5;-4;6)mn L (15; —12; p). Ilpu kakom 3HaueHuu p BekTopsl M u

1) KoIMHEapHBbI;

2) TepIeHNKYIISPHbI?

—

—_

5. CocTaBbTe YpaBHEHHE MJIOCKOCTH, MPOXOAAIIEH uepe3 TouKy B u nepneHaukynspHoi npsmoit

BC, eciu B (3; —2; 4), C (—2; 8; 19).

6. laan ky0 ABCDA1B1C1D1, pe6po xoToporo pasHo 1 cm. Ha nuaronamu AD; ero rpanu

orMeTiiu Touky E Tak, uto AE : ED1=2: 7.

KonTtpoabnas padora 4

OcHoBbl Tpuronomerpuu. Tpuronomerpuueckue GyHKUMU

Bapnanr 1
Beruucimre: 3c0s 60 + 2sin 30°
HaiiauTe 3HaueHnE BBIpAXKEHHUS:

w H.
tg> — sinZ
W3 npennoxxeHHbIx popMyi BeIOEpHTE

BEPHYIO:

cCoE X

1)sin® — cos?x = 12) tgx =

Ein x

3) ctgx-tex = 14) 1 +ctg?x = —

coe™ X

Yapocture Beipaxkenue: 1 — SINXCOSXIgX u
HaWJIUTE €ro 3HAYCHHUE MPU X = E

Haiinure Sina, eciin COSa zg u270° < a <
360°

Ypocture BeIpaxkeHue sin®x + cos*x +
2sin?XCOS?X W HaiUTE €ro 3HAYEHHE opu x =

T

1z
. 33w
Beraucnure: sin(—1110°) + 2tg(— = )

JloKaxxuTe TOXKIECTBO:

cosda +1= %sin da(ctga —tga)

Bapuanr 2
Beruncimmre: 2c¢0s 0° — 4sin 30°

HaiiuTe 3Ha4eHNE BHIPAKEHHUS: COSE + Ctgf

W3 nmpenoxkeHHbIX popMyit BeIOEpHTE
BEPHYIO:

1)1 + tg’x =

) CoE X

= ctgx

gin® x gin x
3) cos’x —sin® = 14) tg®x + ctg®>x =1

Yupocrtute Beipakenue: (Sinx + 1)(1 — sinx)

u Haﬁ,[[HTe €ro 3HA4YCHHUC IIPU X = g

Haiinure COSer, eciu Sina = —g u 180

o= 2700

2gin x — 2

YIpOCTHTE BEIPAKCHHE —_—— M HailuTe

€I'0 3HAYCHUC IIpU X :g

Berunciure: ctg( — 765°) — 2005(_ HTR )

I[OKa)KI/ITe TOXKACCTBO:

(tga +ctgar)(1—cosda) = 4sin 2«

Konrtpoabnas padora 5




«IIpousBoanas. IIpuMeHeHne IPOU3BOAHOM
Bapuanr 1.

1.. Haiigure npou3BoHYyIO (GYHKIUU:

}«':l.lz'3+E y:—lxﬂ+6 Vx
a) 3 X . 6) 6 .p) y=4 X +COS X
1
. fxX=—X+=Xx
2.. Beruncaure f (—2) , ©CIIN 4

3..Haiigure yrioBoi ko3QpHUIIMEHT KacaTeabHON K rpaduky GyHKIUY :
I

Y. =
V=2+ClgX g rouke "6

4..Touka nBHXKETCA MO KOOPAUHATHOMN MPSIMOU T10 3aKOHY

X {=36-26-7 ,rae X £ KOOpJMHATa TOYKH (B METPax) B MOMEHT BpEMEHU L (B
cekyHax). Haliaure ckopocTs TOUKHM depes 3 ¢ mocie
Hayasa JABM)KEHHUS.

5..Ha pucynke n3o6paxeH rpaduk Gpyskmmm F- =11X! y xacarensuas k HEMY B TOUKE C

=1 . Haitnure

abcrccon

A

6. CocTaBbTe ypaBHCHHE KacaTeIbHOU K rpaduKy QyHKIIHH
fix=x"—4 x-1, B TOUYKE ¢ abcruccoi X,=—3 .
7. Haiigute npousBo Y0 QyHKIUU:
J=-3cos8-2x

BapuanT 2.

1.. Haitnute mpou3BoaHYIO QYHKIUU:
1 6

1y 7
y=g¥ -3

a)” 9 :0) y=5x"+21x ; g) y=—3x"-2c0sx

1
. fx=2xX-=x+x
2.. Beraucimre £1-2) , ecnu 2

3..Haiigute yrioBoii kodQpuIeHT kacareabHo! K rpaduky GyHKIUU:
) XE'
¥=3-21gX g touke 3

4..Touka IBUXKETCS 110 KOOPAUHATHOM NMPSAMOM 110 3aKOHY

xf=0-2F+t-41 ,rae X f. KOOpJMHATa TOYKH (B METpax) B MOMEHT BpEMEHH L (B



cexyHax). Haligure ckopocTh TOUKU 4yepes 2 ¢ mocie
HavaJila IBMOKCHUA.

5..Ha pucynke uzo6paxken rpadpuk Gynkuuu ¥=7 ¥ y kacarenapHas K HeMy B TOUKE C

abermccoii X0=2 . Haiimure (%o .

6. CocTaBbTe ypaBHEHHE KacaTeIbHOU K rpaduky GyHKIIMH
fixi=3X+2x-3, g touke ¢ aberuccoin %=—4

7. Haiinure nponssonyto Gyrkmum: F=45€2-3 x

KonrtpoJubHas padora 6.
Mnororpammlm U T€JAa BpalllCHUA

3amava: Y mapasuiesnenunena TpH TpaHd UMEIOT Iommany 2y, 4 v?n 5 . UeMy paBHa moJHas
MOBEPXHOCTh Mapajuienenumnena’?

3amaya: OcHOBaHUE MUPAMUIBI — MPSMOYTOJIBLHUK cO cTopoHamMu 9 u 12 cm, Bce OOKOBBIE pEOpa
paBubl /2,5 m. Haiigure 00bEM NHpaMuIbI.

3amaya: BricoTa mpaBUIbHOM YeTHIPEXYTOIBHON MUPAMUIBI paBHA 7 cM, a CTOPOHA OCHOBAHHMS 8
cm. Haiinure 60koBoe pedpo.

3ajaya: OcHOBaHUE MUPAMUJIBI — MPSIMOYTOJIBHUK CO cTopoHamMu 6 cm u 8§ cm. Kaxkmoe 60koBoe
pebpo nupamuabl paBHO /3 cm. BeruncnuTe BRICOTY MUPAMUIbIL.

3ayiaya: Kyuya 1meOHs ©MeeT KOHHYECKYI0 (hopMy, paiiyc OCHOBaHHS KOTOPO# 4 M , a
obOpasyromas 5 M. Haligure 00bEM 111eOHS.

3anaya: Halitu niomane ceyeHus mapa paguycom 25 ¢M IJI0OCKOCThIO, TPOBEAEHHON Ha
paccrosinuu 20 cM OT IIeHTpa I1apa.

3amaua: O0bEM mIapa paBeH 288 11 o3, Haiigute miomans MOBEPXHOCTH I11apa.

3agaua: [Tnomans 60KOBOM MOBEPXHOCTH KOHyca paBHa 15 7 cM?, a IIoLIa/Ib ero OCHOBAHHS Ha

62 cm? menbne. Haiinure 00bEM KoHyca.

3anava: Pannyc nunuHApa paBeH S5 cM, III0MIalb OOKOBOW MOBEPXHOCTH BABOE OOJIbIIIE
rioniaan ocHoBanus. Haitnure 0o0bEM nunuuapa.

3agaqa: IInockocTh MMpOXOAUT HAa PACCTOAHNUU 6 cM OT LCHTpa mapa. Pazu/ch CCUCHUA paBCH 8
cMm. Haligure miomianb IMOBCPXHOCTH MIapa.

KonTpoabsHnas padora 7



IlepBooOpa3nas GyHKUUH, ee IPUMEHEHUE

1 Haiigure oOmuii B epBOOOpa3HBIX:

flx)=2x—-5mnaR 1.Haiiaure oOmuit BUa epBOOOpPa3HBIX:
fix)=x'—-2sinxnmaR f(x) =3x—-1Ha R
f(x) = 2x°>-4x+3 ma R f(x) = x>+ cos xHa R
2. Beruuciure F(b) — F(a), ecnu f(x) = 2x3 - 3x+2mHaR
f(x) =3x% - 2x; 2. Beraucnute F(b) — F(a), ecn

2 2 f(x) =3x3+ 4 x;
a=3; b= 3.

a _ 4

3. Beraucnure miomanas GUrypsl orpaHuaeHHOM: a=3 ;b= 3.

a) rpadukoM dyHKIMH f(X) =6x-X? 1 muHEAMH, a=3; b | 3. BeruuciuTe mwiomans GuUrypst
=b5; OTpPaHUYEHHOM:

0) rpadguxoM ¢pyHkuuu f(x) =sin x, a=1 ; b=T. a) rpadukom dyrkuun f(x) =x2— 2x+2 u

4. Haitaure nepoobpasnyio GyHkmun f{x)=4—X?, M, 3 = 0; b = 2;

rpaduk KOTOpoi MpoxoauT yepe3 Touky (-3; 10). 0) rpaduxom ¢yukimu f(x) =cos x, a=0 ; b=n.

4. Haitnute mepBooOpaszHyro QpyHKITUN
f(X)=4x—x?, rpad¥K KOTOPOil MPOXOIHT Uepe3
touky (-1; 1).

KonTpoasHas pabora 8
Crenenn u kopHu. CTeneHHasi QyHKIHUS
1 BapuaHT
Nel. Beruncnure:
a) Y1000, G) I, ) -3f,00006++ 11
Ne2.PacrosioxkuTe 4rcia B mopsjake yobiBanus: €L U, e

Ne3. Vmpocrture BbIpaKeHUE M HAWAUTE €ro 3HaYeHue: b -4 - B py b=-3.

fom p

2 15
L — - E—
Ne4 .Brruucnure: a)&l"; 0) |64 | ; B) L000Z27; 1) | %

; I[) 18 +.

- - — - |b- |_ i
No5.¥Vmpocrtute BelpakeHue: a)c ¢ 6)x x, B)L /;r)le e,
No6. Pemute ypaBHeHue: a) o —Bx-15 =5 0) W +Tx+13=-1

5 08 -4
V==X"+X
Ne7. CocraBbTe ypaBHEHHE KacaTelbHOU K rpaduKy QyHKIIUH 3 B TOYKe X =1 .

Ne8 YpocTuTh BhIpaKeHHE [Yx—27) (X247 2871




Ne9.Cokparute npobu, cuuTasi, 4To NEPEMECHHBIC

B N
a) A& 6) F4T

2 BapuaHT

Nol. Beryucimre:

a) ¥, G) OO, p) TE+FE

NPUHHUMAOT HCOTPULATCIILHLIC 3HAUCHU A

No2.Pacnionosxute uncia B nopsiike Bo3pacranus: L 80 47

Ne3. YnpocTure BEIpaKeHHE W HAlUTE €ro 3HaueHHe: 5o+ -4i&’, rpy o =-5.

X

; f g
L z a— L
Ne4. Boruncnure: a) 47; 0) |.49 ; B) L0081 ; ) | ) ; )27

L L L E'_ i i ;
Ne5. YopocTure BbipaxkeHue: a)k b 0) =" B) | | ;T) e Tt

No6. Pemure ypapHenue: a) 4 -10x+5 =-2; §) J2¢ +6x-E7 =-1

o 1
Ne7. CocTaBbTe ypaBHEHHE KacaTenbHOH K rpaduxy Gynkmuu Y=X = +3 pTouke X =1 .

6= &2 12
No8. YrpocTuTs BeIpakeHHE 12 Va— \:'T [+475a

! .:!"g - IE‘I I:-;'E .:!"E

Ne9. Cokpatute npobu, cunTasi, 4T0 NEPEeMEHHbIE IPUHUMAIOT HEOTPULIATEIbHbIC 3HAUCHUS: a)

NE SO )
Fro3 G) dE-um

KonTpoasnas 9

Jlorapudpmuyeckasi pyHKIMHU

Yacts A

Banuwume moavko omeem

1

1 _
1. Berumcnre 028 |
2. Boranciure 109104+109,,25

3. Cpasuure 1090,023,5 #1070, 4,1.

1 16 1

8
liog, 18 1ig, 8
4, Beruuciaute 4 °981 3992327

5. Beipazute log:55 yepes Jiorapudm no
OCHOBAHHUIO 3.

Yacts A

3anuwume moavko omeem

1
lo —
1. Berupciure 0% A

2. Beruncimre 109590-10g;2
3. CpasHurte log,3,5 #Hlog,5,6.

1
2log,,3—=10g,,0,81.
4. Bpryuciure R

5. Beipazute log:;7 yepes Jiorapudm no
OCHOBAHMIO

Bapuanr 1

log , 16

= ) 54I0g53 ]

1. Beruucauts: 1) 2 2) :
3) log,135—1log, 20+ 2log, 6

2. Haiitu o6macte onpenenenus pynkuun y = log3

Bapuanr 2

1 1 2Iogl7
log,— (—j ’
1.Boruncnute: 1) *21 ;o 2) 3
3) log, 56+ 2log, 12 —log, 63

2. Haiitu oGnacts onpeaeneHus: GyHKIUUA Y =




(x2—-13x+12)

3. Pemute ypaBHenue: a) log5(2x —1) =2

0) log2(x-2) +log2 x=3 B)
log2 x+3log, x+2=0
2 2

4. Pemrte HEpPaBEHCTBO U YKAXKUTE BCE €r0
uensie pemeHus log3x > log3(5 — X)

log, (x - 5)
5. Pemure HEpaBeHCTBO: a) 3 >-1

6) 1094(x=2)+log,(x-8) < »

Ig (-x2 — 5x + 14)

3. Pemure ypaBuenue: a) logd(2x + 3) = 3;
0) log3(x - 8) +log3 x =2 B)

log;, x+log,,x—6=0

4. PemuTe HEPaBEHCTBO U YKAKUTE BCE €TI0
LeJIble PELICHUS

Iog1(2x +3) Iog1(3x -2)

7 < 7

5. Pemne HEPABEHCTBO: ) logs(x-3) . 2;
6) log,(x—35) +log,(x-2) o 1

Konrtposabnasn 10

YpaBHeHUsI M HEPABEHCTBA

Nel. Pemuts ypaBHeHUs.

3x+1_2_4[x—3]
1) 5 15

2) (x-3)(x-2) = 6(x-3)
3) X-16 - x? - 22
No2. PeminTh HEpaBEHCTBA.
1) x*+4x-4
2)2x*+x+30

3) [12x-5]

Ne3. Pemuth cucreMy JTMHEMHBIX YPAaBHEHUH.

2x—y—z=4
Ax+dy—2z=11
‘3;{—2}442:11 .

Nel. Pemuth ypaBHEHHS.
-3y 33—y
2) 0,3x(x + 13)-2x(0,9 - 0,2x) =0

VXHD =x2 11

3)
Ne2. Pemnth HepaBeHCTBaA.

1) x?+2x+3>0




2)3x2-4x+2

3) [3x-6[ 1

Ne3. PemuTh cucTeMy JTMHEHHBIX YpaBHEHUH 110 (popmyrie
3x+2y+z=3

px—2y—2z=3
‘ xX+y—z=-12

Ilepeuensb mpakTH4YecKux pador

Tema «IloBTOpeHHe Kypca MAaTEeMATHKU OCHOBHOM IIKOJIbI»

Ilens 1 3a1auny BaageTs METOAMH JIOKA3aTEIBCTB, AITOPUTMAMH PEIIECHHS 3a/1a4; YMEHUE
(hopMyTUPOBATE ONPEICIICHHUS, AKCHOMBI U TEOPEMBI

IpakTHyeckoe 3ansaTHe Nel
Buab! niiockux puryp U Mx Imiomaib.

3agaHus 1719 NPAKTHYECKOil padoThI

1 BapuaHT

B tpeyronsuuke ABC yroa A pasen 90 °, AC = 6, sin B = 0,3. Haiiaute BC.
Touka H sBIseTCS OCHOBaHMEM BBICOTHI, POBEIEHHOM M3 BEPIIUHBI IPsIMOTO yrita B TpeyronpHu-
ka ABC k runotenyse AC. Haiioqute AB, ecmu AH =7, AC = 28.

B tpeyronsnuke ABC yros C paBen 90°, ACZIO'\'%, BC = 5. Haitaure sin A.

B tpeyronsnuke ABC yron C pasen 90°, sinA = 0,6, BC = 3. Haitnure BeicoTy CH.
KareTsl mpsimoyrosibHOro TpeyroiabHuKa paBHbl 15 u 20. Haiiaute BbICOTY, MPOBEACHHYIO K
TUIIOTEHY3e.

2 BapuaHT

B tpeyroasnuke ABC yron C npsmoii, AC =6, cos A = 0,6 . Hatliqute AB.

KareTsl npsiMOyroJibHOro TpeyrojabHHUKa paBHbl 21 u 72. HaiiauTe BbICOTY, MPOBEACHHYIO K
TUIIOTEHY3e.

Touka H siBnsieTcst ocHOBaHMEM BBICOTHI, POBEIEHHOM U3 BEPIINHBI IpsiMOro yriia B TpeyronbHu-
ka ABC k runorenyse AC. Haiinute AB, eciiu AH = 4, AC = 16.

B tpeyronsnuke ABC yron C pasen 90°, AC=3, BC=4. Haiigure sinA.

B tpeyronsuuke ABC yron C pasen 90°, BC=25, sinA =0,6. Haiinute BeicoTy CH.

IIpakTnyeckoe 3ansTue Ne2
Haxo:xkaenue miomaaei puryp
BapuanTsl 3a1aHuil IPAKTH4YECKOH PadoThI

[Tnomanp npsiMoyroJjpHUKa paBHA 75. HaiiiuTe CTOPOHBI 3TOTO MPSMOYTOJIbHUKA, €CITH OTHA U3
HUX B 3 pa3a 0oJIblIIe IPYTOH.

Haiigure niomaap npsMOyroiabHUKA, €CITH OJTHA U3 €r0 CTOPOH paBHAS, a YroJl MEXIY
JaroHaJsiMHu paBeH 60°.




[Tnomans napannenorpamma pasHa 90. HaiiquTe BbICOTY napaienorpaMma, IpoBEICHHYIO K
CTOpOHE, paBHOM 12.

Haiigure niomaabs paBHOCTOPOHHETO TPEYrOJIbHUKA, CTOPOHA KOTOPOro paBHa 12.

Boruucnure mnomans tpaneuun ABCJ] ¢ ocnoBanusimu A/l u BC, ecniu A/1=20, BC=4, AB=16
u yroa A=30°.

Haiigure nnomanp paBHOOEAPEHHOM Tpaneuuy, OCHOBaHUS KOTOPOM paBHbI 8 1 12, a GokoBast
cTopoHa pasHa 10.

[Tnomaas OpAMoyroJbHKEKa paBHa 520 M2, a oTHOIIEHHE ero cTopoH paBHO 2: 5. HaiinuTe
IIEPUMETP JAHHOIO IIPAMOYI'OJIbHUKA.

Croposnsl mapajuiesorpamma paBuel 5 cM u 11 cm. Haitaure ero mutoriaap, €Ciiv OJIUH U3 YIJIOB
paBen 30°.

Haiinure momans pomba co croponoit 24 cM u yriom 120°.

Haiinmure nnomanes napauienaorpaMmma, NEPUMETP KOTOPOTO paBeH 42 ¢M, a BEICOTHI PaBHBI 8 CM
u 6 cMm.

IIpakTuyeckoe 3ansaTHEe N3
Haxo:xknenue miomaaei puryp
3amanus AJ151 NPaAKTUYECKOil padoThl
1)Haiinute mepuMerp pom0a, IIomas KOTOPOro paBHa 48 cM? a 0CTphIii yrou paBeH 30°.

2)HaiiuTe miormiaas paBHOOSAPEHHO Tpareluy, Y KOTOPOil OCHOBAHUS paBHBI 8 cM 1 18 cM, a
O0KOBas CTOpOHA paBHA CPEHEH JTMHUH.

3)B npsMoyrosibHOM Tparneiyy 00Jibinas 00KOBasi CTOPOHA paBHA CYMME OCHOBaHHIA, BRICOTA
paBHa 12 cm. HaiiguTe miomaab NpsMOyroibHHKa, CTOPOHBI KOTOPOT'O paBHBI OCHOBAHUSAM
TpanenuH.

Touka kacanus Kkpyra, BIUCAHHOTO B IPSIMOYTOJIbHBIM TPEYrOJbHUK, ACTUT THIIOTEHY3Y Ha
yacTu, paBHble 4 cM u 6 cM. HaliguTe miomaap 3Toro Kpyra.

[Tnomanp npsiMoyrojapHUKa paBHa 75. Haiinure CTOPOHBI 3TOTO MPSMOYTOJIbHUKA, €CITU OJTHA U3
HUX B 3 paza 0oJiblIe APYTOM.

Haiigure niomaap npsMoOyroiabHUKa, €CIIH OJJHA U3 €r0 CTOPOH paBHAS, a yroll MEXIy
JaroHaJIsiMHu paBeH 60°.

ITnomans napamnenorpamma pasHa 90. HalimuTe BbICOTY napaienorpaMMa, IpOBEACHHYIO K
CTOpOHE, paBHOM 12.

Haiigure niomanb paBHOCTOPOHHETO TPEYrOJIbHUKA, CTOPOHA KOTOPOTO paBHa 12.

Boruucnure mnomans tpaneunn ABCJ] ¢ ocnoBanusimu Al u BC, ecniu AJ/I=20, BC=4, AB=16
u yroa A=30°.

HaiinuTe niomaas paBHOOEIPEHHO Tpareuy, OCHOBaHUs KOTOPOM paBHbI 8 1 12, a G0koBas
cTopoHa paBHa 10.



[Inomaas npsaMoyroJibHKKa paBHa 520 M2, a oTHOIIEHKE ero cTopoH paBHO 2: 5. HaiinuTe
IIEPUMETP JAHHOI'O NMPAMOYTOJIbHUKA.

Cropossl napajuiesorpamma paBisl 5 cM u 11 cm. Haitaure ero miomiaap, €ciiv OJUH U3 YIJIOB
pasen 30°.

Tema »HpﬂMble U IIJIOCKOCTH B MPOCTPAHCTBE»

[esb n 3a1a4nO6OOIMTE ¥ CHCTEMATH3UPOBATh 3HaHHs 110 TeMe «I[psIMbIe U MIIOCKOCTH B
MIPOCTPAHCTBEY; 3aKPEIUTh YMEHHS HCIOJIb30BaTh NOJyYeHHbIC 3HAHUS IS PEICHUS 3a1a4

[MpakTHyeckoe 3ansaTHe Ned
TeopeMa 0 Tpex nmepneHINKYJIsIPax

Heab padorbr: O000LIUTE U CHCTEMATU3UPOBATh 3HaHUS N0 TeMe «lleprneHauKynsIpHOCTb B
IMPOCTPAHCTBE»,; 3aKPCIIUTh YMCHUA UCIIOJIB30BATh IMMOJTYYCHHBIC 3HAHUA JJI pCIICHUSA 3aa1a4d

Teopernueckue cBeCHUS K MMPAKTUUECKON paboTe:

Onp. JIe psiMbI€ B POCTPAHCTBE HA3BIBAIOTCS MIEPIICHIUKYIISIPHBIMHE, €CIIA YTOJI MKy HUMHU
pasen 90°.

Ipusnax nepnenOuKyIsIpHocmy nPAMOU U NA0CKOCHIU

Ecnu npsimas neprnieHAUKYIsIpHA K IBYM IEPECEKAIONIUMCS MPSAMBIM, JISKALUM B TJI0 CKOCTH, TO
OHa MEePHEeHIUKYIIpHA K ATOU IIIOCKOCTH.

B 3aaa4ax 4aCTo MCIIOJIB3YCETCA meopema o 3-x nepneHouKyIApaAx.

[Ipsimas, npoBen€HHAs B IVIOCKOCTH Y€pe3 OCHOBAHHME HAKIIOHHOMN MEePIEeHANKYISIPHO K e€
MPOEKIIMH Ha 3TY IIOCKOCTb, MEPIEHIUKYISPHA U K CAMON HAKJIOHHOM.

[Ipsimas, npoBea€HHAs B IIIOCKOCTH Y€pe3 OCHOBAaHHE HAKIIOHHOW NMEPIIEHINKYIISIPHO K HEH,
MEePIEeHIUKYIISIpHA U K €€ MPOEKIIHH.

BapuaHTbl 3a1aHNH NPAKTUYECKO padoThI

Nel. Yepes Bepmnny B kBanpatra ABCD nposenena npsamas BF nepnenaukynspHo ero
mockoctu. Haitnure paccrosinue ot touku F 1o Bepmunel C, eciiu BF=8 cm, ctopona kBajpara
paBHa 4 cM.

No2. JTan npsimoyronsauk ABCD. Yepes Bepuinny BripoBenena npsimas BM neprieHukynsipHo
K ero miockoctu. Haimure AD, ecnu AM=5 cm, MD=8cwm.

Ne3. Yepes Touky O nepeceueHus AuaroHajiei KBaapaTa co CTOPOHOHM 5 CM MPOBEACHA Mpsmast
OK=6 cm nepneHauKyIspHO K III0CKOCTH KBajpara. Haiinnre paccTtosiHre OT TOUKH A 110
BEPILIMHBI KBaJ[paTa

Ne4.Ot1pezok AD neprieHANKYISAPEH K MIOCKOCTH paBHOOEAPEHHOTO A ABC, AB=AC=5,
BC=6, AD=12, AE-BrIcOoTa 4 ABC. Haiinute AE, DE, BD, DC

Bapuanm 2



Nel. Yepes Bepinny B kBagpata ABCD nposenena npsimas BF neprienqukyssipHo ero
mockoctu. Haiinure paccrosanue ot touku F 1o Bepinnsl A, ecniu BF=8 cM, cTopoHa kBazpara
paBHa 4 cM.

Ne2. Tan npsmoyronsHuk ABCD. Uepes Bepuinny BrpoBenena npsmas BM nepnesaukyisipHo
K ero miockoctd. Hatimure AD, eciint AM=3 cm, MD=7¢cMm.

Ne3. Yepes Touky O nepeceueHus nuaroHaieit kBaapara co ctopoHoit 10 cMm npoBeneHa npsimast
OK=5 cM nepreHauKyasipHO K TUIOCKOCTU KBajpara. Haiiaure paccTtosiHue oT TOUKU A 10
BEpIIMHBI KBaJIpaTa.

Ne4.Otpe3ox AD nepneHAUKYIsIpeH K MII0CKOCTH paBHOOEIPEHHOTO 4 ABC, AB=AC=5,
BC=6, AD=12, AE-sricota 4 ABC. Haiimure AE, DE, BD, DC

IIpakTnueckas padora 5
Yroa mexkay npsiMoi M MJI0CKOCTbIO

HEJIN: oTpaboTka 3HaHUI, yMEHUN U HABBIKOB 110 HAXOXKJICHUIO yIila MEXy NPSMOU U
IJI0CKOCTBIO; YMEHHUE CTPOUTH TaKUE YTJIbI.

1. ITo pucynky HazoBuTe: nepreHAUKYsIp (AJl), ocHoBaHue neprneHauKysapa(/l), HaKJIOHHYIO K
mwiockoctu a(PA), mpoekiuio HakIOHHOM Ha tiockocTh aPJI).

2. CpaBuute AP u AD. (AP>AD, Tak Kak neprneHIuKysp MeHbIle 0001 HaKIOHHOM).

3. UTo Ha3bIBa€TCS pacCTOSIHUEM OT TOYKH A JI0 TFIOCKOCTH o?(yTrHa nepreHauKysipa AJl)

4. ChopmynupoBaTh TeopeMy o TpEx nepneHaukyspax (IIpsmas, mpoBeaéHHAs B TUIOCKOCTH
yepe3 OCHOBaHHME HAKJIOHHOM MEepHEeHIUKYISIPHO K €€ MPOEKIHUU Ha 3Ty MIOCKOCTb,
MEePNEHANKYISIPHA U K CAaMOM HAKJIOHHO.

5. ChopmynupoBath TeopemMy, 00paTHYIO Teopeme o TpEx nepneHaukysapax (IIpsmas,
MpoBeIEHHAs B INIOCKOCTH Yepe3 OCHOBAHNE HAKJIOHHOM MEepHeHANKYISPHO K HEll,
MepIeHIUKYIIApHA.

Onpenenenue: [Ipoekiueil Touku Ha IIOCKOCTh Ha3bIBAETCS OCHOBAHUE TIEPIICHINKYJISIPA,
MIPOBEIEHHOTO U3 3TOM TOUKH K IMJIOCKOCTH, €CJIM TOYKA HE JISKUT B IJIOCKOCTH, U caMa TOYKa,
€CJIM OHA JIC)KUT B MJIIOCKOCTH.

7. Ilpoexkuueit mpsMO# a Ha MJIOCKOCTh (L, HE MEPIEHAUKYISPHYIO K ATOU NPSIMOH, SIBJISIETCS
npsimasi.

8.BcriomuuM ompenienenue: YoM MexIy IpsIMON U TUIOCKOCTBIO, IIEPECEKAIOIIEeH 3Ty MPSIMYIO
U HE MEePIEHAUKYISIPHYIO K Hel, Ha3bIBaeTCs YroJl MeXay MpsAMOil U e€ mpoeKuren Ha
MJIOCKOCTb.

3aganus 1151 NPAKTHYECKOH padoThl
3agaua 1:

B napannenenunene ABCDA1B1C1DI1 - ABCD — kBazpar co cTopoHOH, paBHOH 2 cM. Bee
O0KOBBIE TpaHu — NpsMOYroibHUKH, B1D=5 cm. Haiigure yribsl mexay B1D u miockocTbio
ABC u mexay B1D u minockoctsto DD1CI1. P Pemienune:yron mexnay B1D u nnockoctero ABC
ecth yroa BDBI.

1. ABCD — kBaapar. 1o teopeme [Tudaropa BD2=22+22=8; BD=2 ;
2.M13 mpsimoyrosbHoro Tpeyronbauka BDB1: cos BDB1= BD/DB1=2 /5=0,4 ; BDB1=550



3. AHanoruuHo u3 npsMoyrossHoro Tpeyroisuuka B1DCI1: sin BIDC1=B1C1/.B1D=2/5=0,4;
B1DC1=230 35(yron Haxoaum 1o TaOJIHIEe CUHYCOB).

4: VI3 TOYKH, OTCTOSIIEH OT TNIOCKOCTH HA PACCTOSIHUE a, TPOBEACHBI JIBE HAKJIOHHBIE,
oOpa3yroIue ¢ TUIOCKOCThIO YTl B 450 , a Mexay co0oii yros B 600 . OnpenenuTs pacCTOsHUE
Mexay KoHIlaMu HakJIoHHbIX. Pemenue: 1. Tpeyronsuuku ACH u CHB nipsimoyrosibHbie U yribl
CAH= CBH=450 CH=AH=HB=a 2. Ilo Teopeme [Iuparopa CA=CB=a ; 3. B Tpeyrompuuke
ABC yron ACB=600 u AC=CB tpeyronasuuk ABC paBHocTOpoHHUI AB=a ;

5:01pe3ok muHOU 10M mepecekaeT MmI0OCKOCTh, KOHIIBI €r0 HAaXOIATCS Ha PACCTOSIHUAX 2M U 3M
oT mockoctu.Haiitu yros Mexny TaHHBIM OTPE3KOM U IUI0OCKOCTBIO. 3. BIyunTh Oomnpenenenue
yIila MKy NPSIMOU U IJIOCKOCTBIO.

I[IpakTnueckoe 3ansATHEN26

Yroa mexkay npsiMoi M MJI0CKOCTbIO

eab: 0600MUTH TOHATHE YTJIa MKy MPSIMON U TUIOCKOCTHIO;

HAYYHUTh CTPOUTH YroJ MEXIY MPSIMOH ¥ IIIOCKOCTBIO TIPU pabOTe ¢ MHOTOTpaHHUKAMU;
000CHOBBIBAThH MJIM OTIPOBEPTaTh BHIJBUTAEMBIE TTPEIITOIOKCHHIS;

pa3BUBaTh MPOCTPAHCTBEHHOE MBIIIUICHUE, BOCIIUTHIBATH CTPEMIICHHE K TPUOOPETEHUIO HOBBIX
3HaHUM, UTHTEPEC K MPEIMETY.

1) ITo pucyHKy HAa30BHUTE: EPICHAUKYIISP, OCHOBAHHE

i NEPIEHIUKYIISAPA, HAKJIOHHYIO K IIJIOCKOCTH (., HAKIIOHHOH, TIPOEKIINIO
- D HaAKJIOHHOM Ha IJIOCKOCTH (.
a

2) Cpasuute AP u AD.

3) Uro Ha3bIBaeTCS PACCTOSIHUEM OT TOYKU A JI0 TIIOCKOCTH 0.7

4) YUro Ha3bIBaeTCA PACCTOSTHUEM MEXKY NapauieIbHbIMU MJIOCKOCTIMU?

5) ChopmynupoBaTh TEOpEMY O TPEX NepreHAuKysipax (Ilpsamas, nposedénnas 6 niockocmu
uepes 0CHOB8AHUE HAKIIOHHOU NEPREHOUKVIAPHO K e€ NpOeKyuu Ha 9my NI0CKOCMb,
NnepneHOUuKyIapHa U K Camoli HaKIOHHOLL.)

3aganus 1151 NPAKTHYECKOH padoThI
3amaua 1: Jlan ky0 ABCDA1B1C1D:. Ctopona AB paBna 11m. HaliguTte Benu4uHy yriia Mexmay
nuaroHanbo kyoa Bi1D u mnockocteio ABC.

Han ky0 ABCDA1B1C1D1. Ctopona AB pasna 1am. Halinure Benuuuny yriia Mexmy
nuaroHanbio kyoa Bi1D u mnockocteio ABC.

Hano: ABCDA1B1C1D1,— xy0, AB = 11m

Haiitu: yron mexay BiD nu ABC.



B npaBuibHOM yeThipéxyrosbHoit nupamuae SABCD c Bepmmnoit S Touka O — eHTp
ocHoBanus, SO=35, SD=37. Haiinure anuny otpeska BD.

Hano: SABCD mnpaBuibHas nupamu/a,
O-— 11eHTp OCHOBAHUA,

S0O=35, SD=37.

Haitgure: BD

3anada 4B npaBunbHOM 4eThIpEXyroapHol nupamune SABCD ¢ BepmmHOM S Touka O — eHTp
ocHoBanus, SO=35, SD=37. Haiinure nnuny otpeska BD.

IIpakTuyeckoe 3anaTHe Ne7
Yroa Mexkay mi0CKoCTIMHA

Lenb: U3y4uTh pacnoioKeHUE YIII0B MEX Ay MPSMBIMH U MJIOCKOCTAMU PaccMOTPHUM MIOCKOCTh
0 ¥ TOYKY A, HE JIeXkKalIyI0 B 3TOM MIIOCKOCTH ] .

[TpoBenem vepes Touky A npsMyro, MEPIICHINKYISIPHYIO K IIIOCKOCTH 0, © 0003HAYNM OYKBOM
H touky nepeceuenus 3Toi npsaMoi ¢ miockoctoio o. Otpe3ok AH HazbiBaeTcs
MEPIEeHIUKYIIPOM, IPOBEIEHHBIM U3 TOUYKH A K IJIOCKOCTH 0, a Touka H — ocHoBaHueM
nepneHaukyispa. O. OTMETHM B TUIOCKOCTH 0, KaKyt0-HHOYb TOuKy M, oTimmunyto ot H, n®
npoBeaeM oTpe30ok AM. OH Ha3bpIBa€TCsl HAKIIOHHOW, MPOBEACHHOM U3 T. A K IUIOCKOCTH 0., a
Touka M — ocHOBaHUeM HakJIOHHOM. OTpe3ok HM Ha3zbiBaeTCs poeKiueil HaKJIOHHOW Ha
IJIOCKOCTH 0. PaccMoTpum npsimoyrosisHbii TpeyroabHuk AMH. Cropona AH — karer, a
cropoHa AM — runotenysa, T.e. AH < AM. CnenoBaTteiabHo, NEPIEHIUKYIISAP, TPOBEIACHHBIN U3
JAHHOU TOYKU A K TJIOCKOCTH 0, MEHbIIIE JTF000H HAKIIOHHOM, TPOBECHHON U3 TOU ke TOUKHU K
3TOM MI0CKOCTHU. M3 Bcex pacCTOsIHUM OT T. A 10 pa3NUYHBIX TOUEK IJIOCKOCTH 0. HAUMEHBIITUM
sBisieTcs paccrostaue 10 T. H. O. [lninua nepnenukyiispa, IpoBEAEHHOTO U3 TOUYKH A K
IJIOCKOCTH 0., P HA3bIBAETCS pACCTOSTHUEM OT TOUYKU A 10 IJIOCKOCTH a. O.

3aganus 1151 NPAKTHYECKOH padoThl

1. Touka M He nexut B mnockocty npssmMoyroiasauka ABCD. Jlokaxure, uro npsmas CD
napajuienpHa miockoctu ABM

2. Touka M He nexut B mockoct Tpaneuu ABCD c ocHoBanuem AD. Jlokaxkute, 4To
npsmas AD napainensHa miockoctd BMC. 3. Otpe3ok2 AD nepneHAMKyIsSpeH K MIIOCKOCTH
paBHOOeipenHoro TpeyroasHuka ABC. U3BectHo, uto AB=AC=5 cm, BC = 6 cm, AD=12 cm.

Haiinute paccrosinue ot kKoH1IOB oTpeska AD o npsimoit BC 4. B enunnuHOM KyOe
ABCDAIBI1CI1D1 naitnute: a) yron mexay npsmbivu AB1 u BC1.



0) yrox mexny npsimbimu DAL u BD1. B) yron mexay npsimoit AD1 u mnockoctsio ABCD. 1)
yroa mexay npsimoit B1D u muiockocteio ABB1AT.

Bapuanr 1

[Ipsimas a mapansenbHa IIOCKOCTH O, IPSAMast
b Taxke napajienbHa IIOCKOCTH o.. MoryT Jin
aub:

a) beiTh napamiensHpIMU?

0) [lepecekarbes?

B) BbITh CKpenuBaromMMuUCs NpSIMbIMU?
Touka M f1exKUT BHE IIOCKOCTH MapajijienorpamMma
ABCD.

a) JlokaxuTe, 4TO CpeHUE JIMHUU
tpeyroiapHukoB MAD nu MBC napannenbHbl.
0) Haiigure 3T cpeaHue TMHUM, €ciii OOKOBast
CTOpOHA MapajuiesorpaMma paBHa 5, a ero
BBICOTA paBHAas 4 M JEIUT CTOPOHY, K KOTOPOH
MIpOBeJIEHA, MOTOJIaM.

[Tnockocth o nepecekaet cropoHsl AB u BC
TpeyrosibHuka ABC B Toukax M u N
cooTBercTBeHHO. BN:NC=5:8. MB:AB=5:13.
a) Jlokaxxure, uyto AC || a.

0) Haitnure MN, ecmu AC=26.

Uepes Bepmmny C kBagpata ABCD, npoxoaut
npsamas CK, He siexaias B IiI0CKOCTH
KBajpara.

a) Jlokaxxure, uto CK u AD
CKpEIMBAIOIIHECS.

0) Uemy paBen yroa mexay CK u AD. Yron
CBK pagen 45 rpaaycos, yroia CKB pasen 75
rpaycoB?

Bapuanr 2

[psimast a mepeceKaeT IIOCKOCTh 0., TIpsiMasi b
TaKKe MepeceKaeT IIOCKOCTH 0. MoryT m a u

b:

a) beITh napannensHpIMU?

0) Ilepecekarbcs?

B) BBITh CKperuBarommuMucs NpsiMpIMu?

Tpeyronpauk ABC u tpanenuss KMNP nmerot
o6uryto cpenntoro munuto EF, MN|EF,
EF||BC.

a) loxaxwure, uro BC|| KP.

0) Haitmure KP u MN, ecniu BC=24,

KP:MN = §:3.

[InmockocTh 0 MpoXoauT yepe3 ctopoHy AB
tpeyronbHuka ABC. IIpsimas nepecekaer
croponsl BC u AC B Toukax M u N
cootBeTcTBeHHO. MC:BC=6:13, NC:AN=6:7.
a) Jlokaxxure, uto MN || a.

0) Haitmure MN, ecnmu AC=39.

Touka F eXHUT BHE IIIOCKOCTH Tpaneun
ABCD.

a) Jlokaxxure, uto AF u BC
CKpEIUBAIOIIHNECS.

0) Uemy paBen yroa mexay AF u BC, ecnu
yros AFD pasen 70 rpagycos, yroa FDA
paseH 40 rpagycoB?

Tema «KoopaAnHATBI U BEKTOPbD)

Heﬂb ~YMCHUC HAXOJAUTh KOOPANHATBHI BEKTOPA; IIPOU3BOAUTDH JIEMCTBUS HaJl BCKTOpaMH
(CJ'IO)KCHI/IC, BBIYUTAHUC, YMHOKCHHUEC BEKTOPA HAa LII/IC.]'IO), BBIYUCIIATH CKAJIAPHOC ITPOU3BEACHUC,
BBIYUCIIATD YTOJI MEKAY BEKTOpAMHU,; HAXOAUTDh IIPOCKIUIO BEKTOPA HA OCh

IIpakTHyeckoe 3ansiTHed

BexTopbl B IpocTpaHcTBe

3aganus i NPaKTH4YecKOH padoTbl

Bapuanr 1

Bapuanr 2




R

A(5;-1; 3), B(2; -2; 4).

Haitnure |2a—b

3) HU3o0pa3ure cucremy koopauHat OXYZ u
noctpoiire Touky A(1; -2; -4). Haiinure

IJIOCKOCTEH.

1) Haiinute xoopauuatel Bektopa AB, ecnn

2) JlaHBl BEKTOPHI 21{3; 1; -2}, ;{1; 4; -3}.

pPacCTOAHUC OT 3TOM TOYKHU J0 KOOPAWHATHBIX

—_—

1) Haiinutre xoopamHatel BekTopa AB, ecnm
A(6; 3; -2), B(2; 4; -5).

2) JIaHBI BEKTOPBI 21{5; -1; 2}, ;{3; 2; -4},
a—2b

Haiinure

3) U306pazure cuctemy koopauHat OXyz u
noctpoiite Touky B(-2; -3; 4).

Haitgure paccTossHue OT 3TOM TOYKH 10
KOOPJAMHATHBIX MJIOCKOCTEM.

IIpakTnueckoe 3ansTHEN29

CnoskeHnne ¥ BHIYMTAHHNE BEKTOPOB

ens paboThr:chopMUPOBATH Y CTYJEHTOB YMEHHEHAXOIUTh KOOPAMHATHI BEKTOPA;[TPOU3BOAUTH
JENCTBUS HAJl BEKTOPaMH (CIOKEHUE, BRIYUTAHUE, YMHOKEHUE BEKTOPA Ha YHUCIIO), BRIYUCIISITH

CKaJIApHOC MPOMU3BCACHUC, BEIYUCIIATD YI'OJI

MECXKAY BEKTOPAMH,; HAXOJUTH IMPOCKINUIO BEKTOPA

Ha ock. [Ipu BBINOTHEHNH TPAaKTUYECKOM pabOThI CTYACHT JOJIKEH 3HaTh: OMpPEeNICHUs:

BEKTOpa, MOJyJIb BEKTOPA, PaBHbIE BEKTOPA;

e rpaBuia paboOThl C BEKTOpPaMHU;® YCIOBUS

NEPHNCHAUKYIAPHOCTH U KOJJIMHCAPHOCTUBEKTOPOB,® CKAIIAPHOI'O NPOU3BECACHUA BEKTOPOB. ®
CTy,HeHT AOJDKCH YMETh: HAaXOJUTh KOOPAMHATHI BEKTOPA® BBLIYHUCIATH CKAJIAPHOC

Bapwuanr 1

1. Mansl Bektopsl @ {2;—4;3}u b {-3:1;
1}.Haiimute KoOpiMHATHI BEKTOPa c = 0,3 a -2b
2. Jlans! Bektopsl @ {1;-2; 0}, & {3;-6;0}u <

{0; -3; 4}.

— - -

1
=2a- —b-c
P 3

Haitaure koopauHatel BEKTOpa
3. Haiinure 3Ha4eHUS m ¥ 1, IPH KOTOPBIX BEKTOPBI
a {-6;n;1}u & {m; 16; -2} Gyxyr
KOJUTMHEAPHBIMHU.
4. Tpeyronsnuka ABC 3a1an KoopiuHaTaMu CBOUX
BepminH A(1;5;3), B(-1;-3:9), C(3;-2;6) a)
Omnpenenuts BUJ TPEYroJbHUKA; 0) HAUTH
koopauHatsl K- cepeaunsl AB u nmuny CK

BapuanT 2
1. Mansl Bektopst @ {1;-3; 1} u b {-1;2;
2} .HaiimuTe KOOpauHATHI BEKTOpa c =- 0,7 a _

0,01 5 .

2. lansl BekTopsr @ {2;4; -6}, b {-3;1;0}u <
{3;0; -1}.

. p=-La+2b-¢
HaiinmuTe koopAMHATHI BEKTOpa 2

3. Halinute 3HaYeHUs m U 1, IPU KOTOPHIX BEKTOPHI
a {-4;,m;2} n b {2; -6; n} Oynyt

KOJIJTMHEAPHBIMH.

4 Tpeyroapnuka ABC 3a1aH KoopilMHaTaMU CBOUX

BepiuH A(-1;5;3), B(7;-1;3), C(3;-2;6) a)

Onpenenuts BUJ TPEYroJibHUKA; 0) HANTH

KoopauHatel TOUku M - cepeaunsl CA u anmuny BM

IMPOU3BCACHUC,

IIpakTnuyeckoe 3anssTueNe10

YMHOKeHHe BeKTOpa Ha yncia0. KommianapHbie BEKTOPBI.

3agaHus 1151 NMPAKTHYeCKOoH padoThl




1. B nmapaimenorpamme MNKS, Touka E- cepenuna ctoponst MS. NM=3, NK=}

Boipasute NE#EK uepes dHD |

2 JlaH BekTop ¢ (6;-12). HaiiauTe KOOpAMHATHI M MOJTYJIA BEKTOPOB
-2¢,15¢

3.Jlanst Bexropsl 22 (2;-4) udl (-3;1).

Haiinute koopauHats 3 m+20

.1 B mapamnenorpamme ODPE, Touka K- cepenuna croponst DP. OD=C, OE=% .
Boipasute OK#KE uepes CHI |

2. Jlan BekTOp a (4;-2). Haiinute KOOpAMHATHI U MOIYJIH BEKTOPOB 2 a,~1.5a
3.J1aHBI BEKTOPEI c (-3:3)m a (16;-8).

Haiimure koopaunater 2 &+

IIpakTnyeckoe 3ansaTueNel 1
CxaJsisipHoe Ipou3Be/ieHHe BEKTOPOB.
Pa3jioskeHneBEKTOpPA 10 TPEM HEKOMILIAHAPHBIM BEKTOPaM

Lenb: HAyuUThCS HaXOIUTh KOOPAWHATHI BEKTOPA, CKAJISIPHOE IPOU3BEICHIE BEKTOPOB, YTOJI
MEXYy BEKTOPAMHU.

Bexmopom Ha3bIBaeTCs HANIPABICHHBIN OTPE30K MPSMO.

BekTop ¢ Hauajgom B Touke 4 U KOHIIOM B TOuke B o0o3HavaeTcs AB. /[ o0o3HaueHUS

BEKTOPOB YHOTPEOIAIOTCS TAKXKE CTPOYHBIE JTATHHCKUE OyKBBI: &b %,

HBa BCKTOpPA HA3bIBAIOTCA KOJUIUHEAPHbIMU, CCIIU OHU JIC)KAT HA 0I[HOI>1 HpHMOﬁ WK Ha
mapaJlsiICJIbHBIX IMPAMBIX. KOJ'IJ'II/IHeapHBIC BCKTOPKBI, HAITPABJICHHBLIC B OJJHY CTOPOHY,
Ha3bIBAKOTCSA COHANpPAaeB/ieHHbIMU . KOJ'IJ'II/IHCapHLIe BCKTOPLI, HAIIPABJICHHLIC B
IIPOTHUBOIIOJIOKHBIC CTOPOHBI, - RPOMUEONOI0HCHO HANPAB/IEHHbIMU .

HBa BCKTOPA HA3bIBAKOTCA paA6HbIMU, CCIIM OHU COHAIIPABJICHBI 1 PABHBI 110 MO LYJITO.

Cnooscenue 6EKMoOpoes. I[J'IH TOI'0 YTOOBI IIOCTPOUTH CYMMY IBYX BEKTOPOB = U b , HY?KHO

BLI6paTL IIPOU3BOJIBHYIO TOUYKY A ¥ OTIIOXKHTH OT Heé BEKTOp 4E =2, a 3aTEM OT

b TOUKU B 0TH0KUTh BEKTOp EC=0b. TOr/aa BEKTOp AC ABIISIETCS HICKOMOM
¥ " " "
\ CYMMOM: AB+BC=AC,

a+b=c . o
Koopaunatel BekTOpa AEC HayajaoM B TOUKe A(X1;Y1;Z1) ¥ KOHIIOM B
TOUKe B (x2;Y2;22) paBHBI (X2 — X1; Y2— Y1; Z2— Z1).

JlnvHa BeKTopa AE BBIUMCISAETCS MO GopMyIie:

IA‘;3|:w.rlx___x‘]--+|y_._yI R P— |




Cymmoii BektopoB @i@;a.) g bbb yaspigaercs BeKTOp ¢ ¢ KoopauHaTamMu (@ +ba, +bia, +b,],

Ipouseedenuem Bexropa 9%i%i%) ga yucno 4 Ha3bIBAETCH BEKTOp AalAdida.ida]

Cranapuvim npouszgedeHuem IByX HEHYJIEBbIX BEKTOPOB Ha3bIBAETCS IPOU3BEACHUE JUIMH ITHX
BEKTOPOB Ha KOCUHYC yIJIa MeXay HUMH. Eciu X0Ts ObI OZIMH U3 BEKTOPOB HYJIEBOH, TO UX
CKaJISIPHOE IPOU3BEICHUE PABHO HYIIIO.

-

rae ¢ - yroJl Mex/Iy BeKTopaMu am ©.

oS

CkansipHO€ MPOU3BE/ICHNE IBYX BEKTOPOB PAaBHO CYMME€ IMPOU3BEACHUI O THOMMEHHBIX
KOOPJIMHAT 3THX BEKTOPOB:

3agaHus 115 NPaKTHYeCKOoil padoThl

Jauwt Touku A(1; 3; 0), B(2,; 3, -1) u C(1; 2; -1). Beruricaure yroi Mexay BEKTOPaMHU U .
W3BecTHO, uTO , , . BEIUnCIUTE .

HNana ABCA1B1C1 — mpuzma. Haiitn .

Haiitn koopanHaThl BEKTOpA , €CIH, , , .

Hanwt Touku A(5; 0, 0), B(1; 1; 1 Jan ABCDA1B1C1D1 — mapamnenenunesn. Haiitu .
Haiitu koopauuatel) u C(3; -1; 2). BerauciauTe yroj Mexmay BEKTOPaMU | .

WssecTHO, uTO , , . BRIumcauTe.

Tema »OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuueckne PyHKIUMK

Hean

[Ipoananu3upoBas nosyduBiInecs rpaduku, cAejIaTh BBIBOIbI O MIPEOOPa30BAHUSIX,
BBI3BAHHBIX PACCMOTPEHHBIMH OMEPALUSIMH.

[TonyunTp HATIAOHYIO WILTIOCTPALIMIO.
B nanbHeiliem ncnoab30BaTh NOJYYEHHbIE YMEHUS JUIS UCCIIEA0BAHUM IpyruX GyHKUIUH.
Ilpakmuueckasn paoomal?2
CxaTtne U pacTszKeHHe TPa(pMKOB TPHTOHOMETPHYECKHUX (PYHKIM I
Iens:

[Toxa3zaTh mporpammy U €€ MCI0JIb30BaHKE JJIsl ObICTPOTO BBIYMCICHUS 3HAUeHUH QYHKIMHA 1
MOCTPOEHHs IPahuKOB.

HayIII/ITB MMOJIb30BATLCA IJIA 3TOI0 IpoT paMMOﬁ.

HpOElHaJ]I/IBI/IpOBaB MOJIYYUBIIHUECCA T pa(I)I/IKI/I, CI€J1aTh BBIBOJBI O HpCO6p8.30BaHI/ISIX, BBI3BAHHBIX
PaCCMOTPCHHBIMU OIICpaAlIUAMH.



[Tony4uTs HAIIAIHYIO UUTFOCTPALIMIO.
B nanpHeiimem ncnoap30BaTh NOTYYEHHBIC YMEHUS JUIS UCCIICAOBAHUM IpYruX (GyHKINH.

Jlns moctpoenus rpaduka Gpynkuun y=Ff(X)+a, rae a - mocTOSHHOE YKCII0, HA/IO IEPEHECTH
rpaduk yY=f(X) B1osb ocu opauHat. Eciu a>0, To rpaduk nepeHocuM napaiesbHO caMoMy cede
BBEpX, eciu a < 0, To — BHU3.

Jlns moctpoenus rpaduka Gynkuun y=Kf(X) Hamo pactsaayts rpaduk ¢pynkuuu y=F(x) B K pa3
BI10Jb ocu opauHat. Eciu |K|>1, To mpoucxoaut pactskenue rpaduka Baosb ocu OY,
eciu 0<|k|<1, To — cxxarue.

I'paduk dynkimu y=f(x+b) momyuaercs u3 rpaduka y=Ff(X) myrem napamiensHOro nepeHoca
B110JIb ocu abciuce. Ecim b>0 , To rpadux nepememaercs BieBo, eciau b<0, To — BIpaso.

Jlnst moctpoenus rpaduka Gynkuun y=f(kx) Hamo pactsaayth rpaduk y=f(X) B1oas ocu abcuuce.
Ecnu [K|>1, To mpoucxoaut cxkatue rpaduka Bnoib ocu OX, ecnu 0<|k|<1 , To — pacTspkeHue.

[Tpumeps! npeoOpazoBaHust rpa@UKOB PYHKIIMA:

X
y=sin— o
I'paduk GyHKIHH 3 nomyuaercs us rpaduka ¥ = S [yreM pacTsKeHHs BIOIb
ocu OX B 3 pasa.
2 ¥= 2cos x

I'paduk GyHKIMK HOaydaeTcs u3 rpapuka -~ 2%

3, y=tgx+ 2

myTeM pacTshkeHus Bojbs ocu Oy B 2 pasa.

gx+ 2 y=tgx

I'paduk pysxmmn =~ HoJydaercs u3 rpapuka -
Ha 2 eMHMIBI BBEPX B0Jb ocu Oy.

MyTEM MMapauIeIbHOTO IepeHoca

¥=C08 [Ix+
4 I'paduk GyHKIIMHU TTOTyqaeTcs U3 rpaduka !

(8] fou

i
IIyTEM IapalJICJIbHOI'O IIEPEHOCA BAOJIb OCHU a6CHI/ICC Ha 2 CAWHUIL BJICBO.

= lsin x

rpaduk GyHKIMH T3 nosydaercs u3 rpaduka ¥~ ¥ rryrem cxarus saois ocu Oy B 4
pasa.

3aganus 1151 NPAKTHYECKOH PadoThI

[TocTpoiite rpaduxu GyHKIUIA:

Bapuanr 1 Bapuanr 2 Bapuanr 3 Bapuanrt 4

y= -sin X y= - COSX y= -tgx y= -sinx

y= cosX +1 y=sinx -1 y= cO0sX -1 y=sinx+1

y= 2sinx y=2C0SX y=0,5sinx y=0,5c0sx
y=c0s(0,5x%) = - Sin2x Yy=C0S2X y=sin3x




IIpakTnueckoe 3ansiTneNe13
C:xaTHe U pacTsikeHue rpa¢puKoOB TPUTOHOMETPUUYECKHX (PYHKIM T
Corcamue u pacmsaicenue paguxa.

31ech peub UAET O MOCTPOSHNUHU TpaguKoB PyHKINN BUIA:

y = m sin kx,
y = m cos kX,
y = m tg kx,
y = m ctg kx.
y = f(kx)

IMpu k > I — cxarue rpaduka kK ocu opauHaT B K pas,

npu 0 <k <1 — pactshkenue rpaduka ot ocu opauHar B K pas,

Boo6mie rosopsi, moctpoenue rpaduka GyHKIUHA

y = m sin kx

OCYILIECTBJISICTCS B TPU dTara:

1. Ctpost rpaduk GyHKIHH Y = SiN X.

2. Ctpost rpaduk GyHkmun Yy = Sin kx.

3. Crpost rpaduk GyHkmur Y = m sin kXx.

AHAJIOTMYHO OOCTOUT /110 C APYTUMHU TPUTOHOMETPUUYECKUMHU (PYHKIIUSMHU.
Ha npaktuke 00bI4HO P OCTpOeHUH Ipaduka QyHKINUN

y =m sin kx (y = m cos kx)

BBITIOJIHSIOT PACTSHKEHUE U CKATHE [Tl OJHON TOTYBOIHBI Tpaduka QyHKIUU
y =sin x (y = cos X),

a 3aTeM CTPOST BeCh rpaduk.

3aganus 1151 NPAKTHYECKOH padoThI

1l1locmpoumys epagux ¢hynxyuu:

y = -3 cos 2x

= — TR = T

2llocmpoums epagux Gynxyuu



y=2sin (/3 — /s).

vy v
2 > =i SC ST
5 7 2sin 3 6)
—7 2j/" B 25 37T ~
L =
=2

3llocmpoums epaghux pynryuu

y=3sin (2x + 7).

\
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IIpakTuyeckoe 3anaTneNe14
IIpeoOpa3oBanue rpad)MKoB TPUTOHOMETPUYECKUX PYHKIMIA
3agaHus 119 NPAKTUYECKOH padoThl
Bapuant 1
1. OcHoBHBIE CBOMCTBA U TpaduK GYHKIIUH Y = SiN X.

2. Haiingute ocHOBHOM niepro 7 GyHKITUU:

7T
=35 3x+—|a
a) y cos( x a
S) )*=7sin[2x—£)—3cos(5x+£)_
[ 8

[E3|

¥ = COosx + —.

3. Ilocrpoiite rpaduk GyHKIIHHA x
Bapuant 2
1. OcHoBHBIE CBOICTBa U IrpaduK QPyHKIUHU y = COS X.

2. HaﬁﬂHTe OCHOBHOH nepuona CbYHKI.II/II/IZ
T
= 3si 4x —— |3
a) ¥ srn( x s ]

6) yv= 8cos(3x + %] — Ssin(2x - %)

P sinx ——_.
x|

3. IToctpoiite rpaduk GyHKIHH I
[Tpumep 1

IToctpoum rpaduk pyHkunu y = -cos 3x + 2.




[Tpumep 3

[MocTpoum rpaduk crnoxHoi GyHKIHMU Y = COS(2X + [X]).

»

\/\ . 2/ s
P

IIpakTnueckoe 3ansaTHeNe15

IIpeoOpa3oBanue rpad)MKoB TPUTOHOMETPUYECKUX PYHKIMIA
3agaHus 119 NPAKTHYEeCKOH padoThl
1)ITocTpouTth Ha OJTHO¥ KOOPAUHATHOM MJIOCKOCTH Tpaduku GyHKIUI
1. y=sin x 2. y=sin( x-1,5)
2)[TocTpouTh HA OJHON KOOPAMHATHON TUTOCKOCTH rpaduKu QyHKITHIL:
1. y=cos x 2. y=cos(x-1)
3) [NocTpouTh Ha OJTHOW KOOPIAMHATHOM TUTIOCKOCTH TpaUKH (PYHKITHK:
1. y=sinx2. y=sin(2x) 3. y=sin(2x-0,5)
4) ITocTpouTh HA OJJHON KOOPAMHATHON TNIOCKOCTH rpaduKu QYHKITHIA:
1. y=ctg x 2. y=ctg (x+1) 3. y=ctg (2x+1)
5) TlocTpouTh Ha OJTHOM KOOPAMHATHOM IUIOCKOCTH rpaduky (yHKIIHIA:

1.y=tg x 2. y=3tg 3. y=3tg(x-3)

Tema «@u3n4ecKNi CMbICJ POU3BOAHOI B 3a1a4aX>
enp -paccMOTpeTh pelIeHre IPUMEPOB HA MEXAHUUYECKHI CMBICI TPOU3BOHON
Ou3nYecKuil CMBICI MTPOU3BOTHON B MPO(ecCHOHATBHBIX 3aa4ax

IIpakTnyeckas padora 16
Du3nyecknii (MeXaHM4YeCKMidi) CMbICJ MPOU3BOIHOM
Lenu:
MMOBTOPUTH, B UEM 3aKITIOYAETCS MEXaHUYECKUI CMBICI IPOU3BOIHOM
pPaccMOTpPETh pelIEHnEe TPUMEPOB HA MEXaHUYECKUM CMBICI TPOU3BOHOM
Kpurepun onenox

OIIEHKa «5» CTaBUTCS 3a NPaBUJIbHBIE OTBETHI Ha BCE BOIIPOCH! M BEPHOE BBHITIOJHEHUE BCEX
3aJJaHUl PabOTHI

OLIEHKa «4» CTaBUTCS 3a MPaBUIIbHBIE OTBETHI Ha BCE BOIIPOCH! M BEPHOE BBITIOJIHEHHE JTHOOBIX
IIECTH 3a/1aHUI paboThI



OLICHKa «3» cTaBUTCA 3a MMpaBHUJILHLIC OTBECTHI HAa BOIIPOCHI 1 BEPHOC BBIITOJIHCHUC JIFOOBIX IISITH
3aJaHui PabOTHI

Ilopsinok BbIMOTHeHUsI Ppa0OTHI

3ananue 1.

, OTBETUTH HA BOIIPOCHI U OTBETHI 3aIIMCATh B TETPA/Ib:

1. B uem 3akioyaercs MEXaHUUECKUN CMBICIT TPOU3BOIHON?
2. Kak HaxoauTcs CKOPOCTh JABHYKEHUSI MaTepUaIbHON TOUKU?
3. Kak BpIumncisgercss ycKOpeHHe ¢ MOMOUIbI0 IPOU3BOIHON
BapuanTtsl 3a1aHuii NpaKTHYeCKOH padoThI:

2. 3aKOH MPAMOJIUHEHHOTO ABUKEHHUS TOUKH BhIpaxaeTcs: (HhopmMyroi

1 .4
— -~
s=1+ 4" (s BEIpaXKaeTcs B MeTpax, | - B ceKyHmax). HailTi ckopocTh U ycKopeHHe

JABHUXXCHUA B MOMCHT BPEMCHU t=3

3. Teno Maccoii 25 Kr ABIKETCS MpAMOHHEHHO 110 3akony s = In(1 + ¢, Haiitn

KHHETHYECKYH0 dHepruro tena (0.5m V' ¢ yepe3 2¢ mocie Havana ABUKCHUSL.

4. Touka JBIIKETCS TI0 OCH abCIHCC o 3aKoHy X = 0,25( th—48+ 268 -2t¢

(X BBIpaXKaeTcs B MeTpax, . - B ceKyHax). B kaKkoil MOMEHT BpeMEHHU TOUKa OCTAHOBUTCS?

5. Touka ABMKETCS PSIMOJIMHEWHO TI0 3aKOHY S(t) = 4 £+5t° +4 (s m3mepsieTcs B METpax, t — B
cexkyHaax). Hamumure hopmysbl, BeIpaxkaroniue CKOpOCTh U YCKOPEHHUE B JIF0O0H MOMEHT
BPEMEHH ¥ BBIYHCIIMTE UX MPH t = 3cC.

IIpakTnyeckoe 3ansaTueNel7
Du3nyecknii (MeXaHM4YeCKMii) CMbICJ MPOU3BOIHOM

®uznyeckuii cMbIC MPOU3BOIHOM 3aKITI0YAETCS B TOM, YTO IPOU3BOAHAS BHIPAYKAET CKOPOCTh
MPOTEKaHHsI [IPOIIeCCa, OMMChIBAEMOT0 3aBHCUMOCTRIO Y = f(X):

- €CJIM 3TO ABMIXXCHHUC aBTOMO6I/IJ'I$[, TO, IPUHHUMAs B KAYCCTBC (1)YHKI_II/II/I 3aBUCHUMOCTDB
l'[pOfII[GHHOFO pacCToAHuA OT BPEMCHU, C ITIOMOIIBIO HpOHSBOI[HOﬁ MoJIy4aceTCsa 3aBUCUMOCTDb
CKOPOCTH OT BPEMCHHU,

- €CITIH JK€ PAacCMOTPETh B KadecTBe (PYHKIIMU MTHOBEHHYIO CKOPOCTh aBTOMOOUJIS, TO
MIPOU3BO/IHAS 33]IA€T UBMEHEHUE €r0 YCKOPEHHUS;

- €CITU PacCMOTPETh (PYHKIIHIO, 33/IAI0IYI0 3aBUCUMOCTh 00beMa IPOU3BEICHHON MPOIYKIIUUA OT
BPEMEHH, TO MPOU3BO/IHAS MO3BOJIUT y3HATh, KAK U3MEHSIACh CO BPEMEHEM
MIPOU3BOIUTENBHOCTD TPYJa HA 3TOM MPEAIPUITHH;

- €CITM pacCMaTPUBAIOTCS IEKTPOMArHUTHBIE BOJHBI, TO MOTYT MOTpeOoBaThCs (DYHKITHH,
XapaKTEPU3YIOLIME U3MEHEHUE CO BPEMEHEM 3JIEKTPUUYECKOTO U MAarHUTHOTO TOJIEH, a TaKKE UX
MIPOU3BOIHBIE - CKOPOCTH U3MEHEHHUS STUX MOJIEH, BEb BETUYMHA MAarHUTHOTO T1OJISI
MPONOPLUOHATBHA CKOPOCTU U3MEHEHUS JIEKTPUUECKOTO MOJIS U T.I1.

Pemras KOHKpeTHBIE TEKCTOBBIE 33/1a4U HA CKOPOCTH Ipoliecca ¢ MPUMEHEHHEM MPOU3BOIHOM,
CIIeAlyeT He 3a0bIBaTh O pa3MEpHOCTSX BenuunH. Eciiu nepemenHas Y, 3amannas ¢pynkuueit f(x)



U3MEpPSETCS B HEKOTOPBIX eUMHUIAX [Y], a €€ apryMeHT B equHUIax [X], TO Mponu3BOIHAS
(ckopocTh) u3Mmepsiercs B equaunax [y/x].

CKopoCTb MPAMOJIMHENHOTO ABMKEHUSI MaTEPUAIILHOM TOUKH B MOMEHT BpeMEHHU t ecTh
IIPOM3BO/IHAS OT ITyTH S 11O BPEMEHU t:

v() =S,

a YCKOPCHHUEC — IMPOM3BOAHAA CKOPOCTHU IO BPEMCHHU:

alt) =v'() =S5"(1).

Ecmu dynkus y = f (X) onuceiBaet kako#-mubo Guzndeckuii mporiecce, To MPOU3BOAHAS V'’ €CTh
CKOPOCTb MPOTEKAHUs ATOTO Tpoliecca. B aTom 3akirouaeTcss MeXxaHHUeCKH CMBICT
IIPOU3BOTHOM.

[Ipumepsr:

1. 3akoH BIKEHNA Tena 3a1aH Gopmynoit S(1)=0,5t% + 3t + 2 (S - B MmeTpax, t — B ceKyHIax).
Kakoii nyts npoiineH tenom 3a 4 cexyHpl? KakoBa cKOpoCTh IBUKEHHS B 3TOT MOMEHT
BpEMEHU?

Pewrenne:

S(4)=0,5-42 + 3-4 + 2 = 8+12+2=22 (m)

v(t)=(0,5t> + 3t + 2)'=t+3(m/c)

v(4)=4+3=7 (m/c)

Omeem:7 m/c

BapuaHThl 3a1aHNH NPAKTUYeCKOl padoThI

1 .A) 3aKoH nBIXeHHUs Tena 3a1aH Gopmymoit S(t)=t° + 3t - 4 (S - B MeTpax, t — B CeKyHaXx).
Kaxkoii myts npolizieH TesoM 3a 4 cexyHapl? KakoBa CKOPOCTh ABUYKEHUS B 3TOT MOMEHT
BpeMeHU?

B) 3akoH aBmxenus Tena 3aaH Gopmynoit S(t)=t3 - 3t + 4 (S - B MeTpax, t — B CeKyH/ax).
Kaxkoii myts npoiiieH Tenom 3a 4 cekyHapl? KakoBa CKOpOCTh ABUKEHUS B 3TOT MOMEHT
BpeMeHU?

2. A)llycts nonynsmus 6akTepuii B MOMEHT t (cex) HacuuthiBaet X(t) = 3000 + 100 t? ocobeii. B
KaKoi MOMEHT BpEMEHU CKOPOCTh pocTa nomyisiuuu 0yaer pasHa 600 ocobeli B cekyH1y?

B)IlycTs nomynsuus 6akTepuii B MOMEHT t (cek) HacumuThiBaeT X(t) = 4000 + 200 t? ocobeit. B
KaKoi MOMEHT BpEMEHU CKOPOCTh pocTta nomyisiuuu 0yaer pasHa 800 ocobeli B cekyH1y?

3. A)O6BéM mpoaykuuu V 11exa B TeUeHUE JHS 3aBUCUT OT BPEMEHHU IO 3aKOHY

5 15
V(it)=-3 2+ 2 t2+50t + 70 (e0.). Berunciure npou3BoAUTENBHOCT Tpyaa I7
(t) B MomenT Bpemenu t = 2 yaca..

Bb)O6bém nponykuuu V 11exa B TeUeHHE JHS 3aBUCUT OT BPEMEHH IO 3aKOHY

5 15
Vi)=3 t2- 2 2450t + 70 (eo.). BoraucnuTe IpOU3BOAUTENLHOCTS Tpyaa 17 (1) B
MOMEHT BpeMeHH t = 2 yaca.



4.A)Mama c 1ouKko# Tryisuid B mapke. JleBouka 3axoTena nokararbCcsi Ha Kapycensx, a Mama
pemmia chororpadupoBath 104Ky. Bpaiienue kapycenu coBepiaeTcs 1o 3aKoHy

1 5
g (t)= 9t - 22 dortorpadus MoxkeT OBITH XOPOIIEro KauecTBa TONBLKO MPH YCKOPEHUH
paBaOM 3 M/c?. B kKaKkoii MOMEHT BpeMeHH HEOOXOIMMO CIeaTh CHUMOK?

b)Mawma c noukoii rynsiu B napke. /leBouka 3axoTena nokararbcs Ha Kapycelix, a MamMa
pemrmia chororpadupoBaTh JOUKY. Bpamienue kapycenn cCOBEpIIaeTcs o 3aKOHY

1
g (t) = 12 £2 -3 t2. doTorpadus MOKET OBITH XOPOLIET0 KAUECTBA TOIBKO IPH YCKOPEHUH
paBHOM 2 M/c?. B kKaKkoii MOMEHT BpeMeHH HEOOXOIMMO CIeaTh CHUMOK?

IIpakTnueckas padora 18
«ITpon3BoaHasi: MeXaHMYECKHUI M reOMeTPHYEeCKHii CMBbICJ MPOU3BOIHOI.

DU3NYECKUH CMBICT TPOU3BOIHOM 3aKJIFOYAETCSA B TOM, UTO MTHOBEHHAs CKOPOCTh

JABMOKCHUA @ £ B MOMCHT BpEMECHU t ecTb IIpOMU3BOJHAA IIYTU 11O BPEMCHHU, T.C.

_dsit

BapuaHThl 3a1aHNH NPAKTHYECKOl padoThI

1. Haitaure mpou3BoIHyIO QyHKITAN:

a) y=x"sin2x - 6) y=Vsir3x—1

2. IIpu nBw>xeHUU Temna Mo NPsIMOM, PacCTOSIHHE S (B MeTpax) u3MeHseTCs 1Mo

3dKOHY Slii= ‘tz+ t+2 . ‘{epes CKOJIBKO CEKYH/ II0CJIC Ha4Yajla IBHXKCHUS MI'HOBCHHAs

CKOpOCTh Oy/IeT paBHA omic?

3. IIpH KaKuX 3HAYCHUSX apryMEHTa CKOPOCTh m3MeHeHns pyrkupn £ X paBHA CKOpOCTH

usmenenus Gpyakmun I X ?

1
fX_EXZ_Xz - g x=75x-16x

4. TToctpouts rpaduk GyHKIHH T

5. Haiitn HanGonblee 1 HaMMEHbIlee 3HaueHUs! QyHKIUH fxi=x'-2x'+3 orpeske 10,2]
2 BapuaHT

1. HaiinuTe npon3BoaHyt0 GyHKIUU

— 3.cinX _ ) —
a)y_x35m3 ; 6) y="1+71g2x ; B)y_l—f

2. TIpy ABIKeHHH Tela 10 IPSIMO, paccTosHue = (B METPax) H3MEHSETCS TI0 3aKOHY
S£=075£-44+6  Uepes CKOIBKO CEKYHJI IIOC/IE HAYANA JBHKCHHS TEN0 OCTAHOBHTCS?



3. IIpu KaKuX 3HAYCHHSX apryMEeHTa CKOpocTh m3Menenns gynkuun £ X pasna ckopocTn
u3MeHeHust QyHkuun ¢ X7

fx=¥-32¢ : gx=15x"-9

P
4. Tloctpouts rpaduk GyHKIUH e

5.Haittn HanGonbIIee N HAMMEHbIIEE 3HaueHus GyHKun { X =-x+3x+1 yp oTpeske [—3,0]
IIpakTnueckas padora 19
«IIpousBoaHasi: MeXaHNYeCKHMI U TeOMeTPUYeCKH CMbICJ TPOM3BOIHOI

[enb paboThl: 0TpabOTATh HABBIKK HaX0KJIEHUS IPOU3BOAHBIX ITPH ONIPEICICHUN
MEXaHUYECKOTO U TEOMETPUUYECKOTO CMBICIIA IIPOU3BOIHOM.

BapuanTtsl 3a1aHuii NpaKkTH4YeCKOH padoThI

Hanumure ypaBHeHHE KacaTelbHOH, TPOBEACHHON K TpaduKy PyHKIIUU f(x) =x2+2x - 1
B TOuKe Xo = 1.

Hanummure ypaBHeHue KacaTellbHOM, MPOBEIEHHON K rpaduky GyHKIUU f(X) = 4c0s2x, B
Touke Xo =7 .
6

Touka aBMKETCS IPAMONMHERHO 1o 3akoHy S(t)= 3t?+2t-7. HaiiTi cKopocTh U yCKOpEHHE TOUYKH
B MOMEHT t=0 c.

Hanwmure ypaBHeHHE KacaTeabHOM, MPOBEACHHON K TpaduKy (YHKIIUN f(xX) =x>-3x+1
B TOuke Xo = 1.

Hanwumiure ypaBHeHHE KacaTeIbHOM, IPOBEACHHONW K rpauKy GyHKIHN f(x) = 2sin3x, B

_T
TOYKC X0 — —.

!’:!- . _
. () =——+32+5 . .
Touka ABMXKETCS MPSIMOJIUHENHO 10 3aKOHY 6 . Haiigure MomenT Bpemenu t,

KOI'JIa YCKOPEHHUE TOYKH PaBHO HYITIO.
Hanwumure ypaBHeHHE KacaTelbHOM, MTPOBEACHHON K TpaduKy GYHKIIUU f(x) = X3 - 3x% +
3X B TOYKE Xo = 2.

K mapabone y =4 — x? B TouKe ¢ abcrmccoii Xo =1 mpoBeneHa KacaTenbHas. Haiinure TOYKY
TIePECEUYCHMS ITOM KacaTeIbHOM ¢ OChIO OP/IMHAT.

o 1
Touka ABMKETCS MPSIMOJIMHEHHO M0 3aKoHy S(t) = 3 t3 + 2t% — t (S- BBIp@KaeTcs B MeTpax, t -

B CGKYHI[aX). Haiitu CKOPOCTb U YCKOPCHUC ABUKCHUS YCPEC3 1c mocne Hayaia JABVOKCHUS.

Tema «IIpuMepbl cumMMeTpuii B npodeccun»

He.]'lb 3aHATHUA: C(l)OpMI/IpOBaTB YMCHUC pCIIaTh 3a/la4v Ha BBIYUCIICHUC IIomaaen
MOBEPXHOCTU U 00BbEeMOB OUWINHAPOB



Ilpakmuueckoe 3anamueNe20
IIpumepol cummempuitnpupoode, apxumexkmype, nexHuke, ¢ Oviny

[TonsiTne cumMmeTpuu GUryp MOSIBUIIOCH B pe3yibTaTe HAOMIOACHUN Ha/l 00BEKTaMU
OKpyxaromero Mmupa. Harpumep, paccmarpuBasi H300pakeHUsI pACTCHUN M AKHUBOTHBIX
OpraHU3MOB, MO’KHO YO€IUTHCS, YTO MHOTHE U3 HUX C OOJIBLION CTENEHbI0 TOYHOCTH 00J1aatoT
TOM WK uHOU cummeTpuei. Tak, mucT kiieHa o0nagaer oceBoil cumMmMmerpueil. PaznuunsiMu
BUJIaMU CUMMETPUU 00JIaJat0T 1IBEThI, MHOTHE JKUBbIE OPraHU3Mbl — MOPCKHUE 3B€3/1bl, 0a00UKH.
CummeTpueil BpameHus 1 0CEBBIMUA CHMMETPUSMH 00J1a1al0T CHEXKMHKH.

C cumMeTpuel Mbl 4aCTO BCTpeyaeMcsl B UICKYCCTBE, TeXHUKe, ObITy. Hanpumep, cuMMeTpUYHbI
(bacazpl MHOTHX 3/1aHUM U UX BUJbI cBepXy. CHUMMETPHUUHBI Y30pbl Ha KOBPaXx, y30pbl OOpIOPOB,
MHOTME BU/Ibl MEXaHU3MOB, HAIIPUMEDP KOJIECO HMJIIU IIECTEPEHKA.

CumMmeTtpus B npupoje

B oTimume ot UCKyccTBa WM TEXHHUKH, KpacoTa B MPUPOJAE HE CO3AAETCS, a TUIIb (PUKCUpPYETCH,
BBIpa)KaeTcs cpefi 0ECKOHEYHOTO pa3HO0Opa3us GopM KUBOU U HEKUBOU IPUPOJIBI, B
M300MJINK TaKue COBEPIIEHHbIE 00pa3bl, Uel BUJ HEM3MEHHO MpUBJIEKaeT Halle BHUMaHue. K
YHCITy TAKUX 00pa30B OTHOCSTCS HEKOTOPBIE KPUCTAILIBI U MHOTHE PACTEHHUSL.

CI/IMMeTpI/ISI BCTPEYACTCA U B )KUBOTHOM MHPE
CuMMeTpus B apXUTEKTYype

[IpexpacHble 00pa3ibl CHMMETPUHN IEMOHCTPUPYIOT MIPOU3BEACHUS apXUTEKTYPbl. APXUTEKTypa
COTMPOBOXKIAET YEJIOBEYECTBO HA BCEM €r0 HCTOPUUECKOM ITyTU. APXUTEKTYPHBIE COOPYKEHHUS,
CO3IaHHbIE YEIOBEKOM, B O0JIbIlIEeH CBOEH YacTH CUMMETpHYHbl. OHU NPUATHBI JUTS TJa3a, UX
JIIOJIM CYUTAIOT KpacuBbIMU. CHMMeETpPHs BOCIIPUHUMAETCS YETIOBEKOM KaK MPOsBICHHE
3aKOHOMEPHOCTH, a 3HAYUT BHYTPEHHETO Mopska. BHelIHe 3TOT BHYTpeHHUI NOPSA0K
BOCIIPUHUMAETCS KaK KpacoTa.

CuMMeTpHuuHbIe 00BEKTHI 00J1a/Jal0T BHICOKON CTENEHBIO 11€7I€CO00Pa3HOCTH — BEb
CUMMETpPUYHbIE TPeIMETHI 001a/1al0T OOJIbIIeH YCTONYUBOCTBIO U PaBHOM (DYHKIIHMOHATBHOCTHIO
B pa3HBIX HampaBieHUsIX. Bce 3To mpuBesno yenoBeka K MBICIIH, YTO YTOOBI COOpYKeHUE ObLIO
KpPacCUBBIM OHO JIOJI’KHO OBITH CHMMETPUYHBIM

0CeBas CUMMCTpUA

CuMMeTpHsi OTHOCUTEILHO MPSIMOM (OCH CUMMETPUH) MPEANoaraeT, YTo Mo NepueHaAuKyIspy,
MIPOBEJICHHOMY Uepe3 KAyl TOUKY OCH CHMMETPUH, Ha OJMHAKOBOM PACCTOSIHUH OT HEe
PaCMOJIOKEHBI IB€ CUMMETPUYHbBIE TOUKU. OTHOCUTENHFHO OCH CUMMETPHH (IIPSIMO) MOTYT
pacrofaratbcs Te ke reoMeTpudecKkue GUryphl, 4UTO U OTHOCUTEIHHO TOUYKHA CUMMETPHUH.

| «

HCHTpaJ'ILHaH CUMMCTpUA

CHuMMeTpHs OTHOCUTEIBHO TOUKH WM LIEHTPAJIbHAS! CUMMETPUS - 3TO TAKOE CBOMCTBO
reoMeTpuIecKoil purypsl, Korna 000l ToUKe, pacoOKEHHOH 10 OJHY CTOPOHY LIEHTpa



CUMMETPHUHU, COOTBETCTBYET JIpyrasi TOUKa, pacloyokeHHas 110 IPYrylo CTOpoHy LeHTpa. [Tpu
9TOM TOYKH HaXOJATCS Ha OTPE3Ke MPAMOU, MPOXOIAIIEH uepes3 HEeHTp, JENSIUNA OTPE30K
IIOII0JIaM.

[MpakTHueckoe 3ansaTueNe21
HN300paenne 0CHOBHBIX TeJl BPallleHUs!
Henp 3ansaTus: M3yunTs Tesa U MOBEPXHOCTH BPALICHUS: HUIUHAIP, KOHYC, I1ap
BapuanTsl 3a1aHuii NIpaKTHYeCKOH padoThI

1 . HaiiTu mioma e mMoJIHOM MMOBEPXHOCTH BHITOUEHHOM JeTau B opMe KOHYyCa, €CIU TIJI0IIA b
€ro 0CeBOTO CEUEHMS M3BECTHA M paBHa 12 jM?%, mpudeM BeICOTA m3/enmus paHa 10 oM.

b
4 /:\\\

/ :” \

%

3amganne No2. M3 3arotoBku B hopMe YCEUEHHOTO KOHYca ¢ oOpasyromei 14 cM, BeicoToit 10 cm
1 paJiiyCoOM BEPXHETO OCHOBAHHS 8 CM BBHITOUMIIN A€Tallb chepruueckoi popmel paguyca 5 cm.
BoruncnuTe miomaay noHoN NOBEPXHOCTH 3aTOTOBKU M TOTOBOTO M3/ETHSI.

3) ap paanyca 41 aM mepecedeH TUIOCKOCTHIO, HAXOMAIIEHCS Ha paccTOsTHAH 9 M oT neHTpa. Haiinnre
IUIOIA/Ab CEYCHUS

IS gE >



Tera BpanieHus

* Tena BpameHHusi oOpa3yroTcs NnpM BpallcHUH TUTOCKOM hUurypbl
BOKPYI HEC NEpeCceKarlci €€ OCH, MMCIOT ITIaJIKHE KPHUBOJIMHCHHBIC
MOBCPXHOCTH.

-~

e TIIpsiMoH KPYroBoH mHJAHMHIAP (I'D. «BaJIMK, KATOK») MoJiy4dacTcs

BPAlLLCHHMEM MNPAMOYIOJbHHUKA BOKPYI OJIHOH M3 CTOPOH.

IMpsmas, cOacp®’allas HCMNOABHAHY IO CTOPOHY., BOKPYT KOTOPOi BPallacTcs NMPAMOYTOThLHMK,

HAZLIBACTCR OCHINO L Illl[vl,')(l.

l{‘)}l M, ONHMCHLIBACMBLIC ABYMSA INMPOTHBONMOJIOAHLIMM BPALUAIOLIIMMMCH CTOPOHAaMIL, :

HAZBIBANOTCH OCHOSANMUNMU Yuiunopa. NS

* TIpsivMoi KPYTroBoH KOHYC (J1aT. «ILIHILIKAa» ) :

BPALLICHMUEM IPIAMOYTIOJIBHOIO TPEYTOJIbHHUKA BOKPYT Karera. \.\‘

ITpsmas, COACPX AIas HCMOABHMAHBII KATCT, BOKPYTI KOTOPOro MOBOPaMNBACTCH TPCYTOABHITK,

K[)_\ I. ONICHEIBAC MBI BPALLAMOIUMMCH KATCTOM, HASKIBACTCH OCHOSAHUCM Kovoea.

BC;‘IJJIII!LI TPCYTOMIBHMKIA, HC JICAQLIAN B IVIOCKOCTH OCHOBAHMMA, HASKIBACTCH ’v‘([}l(lh"[”l.l KNonyca. L)

OTpc30K, COCAMHSIOUIMI BCPIMMHY KOHYCA M TOMKY HO OKPYIKHOCTH OCHOBAHMA, HAZLIBACTCSH _—-\\

oGpasviow et Konvea. Bee obpasyrommic xoHyca pasHsel. \\

e Illap — Bpalll€HMEM MOJAYKpYra BOKpPYI AHaMeTpa. Lo \,

DTOT AMAMCT P HASLIBACTCH OCHLN? udapxi, a oba KOHLIA YKASAHHOIO ammamcrpa nomocaMu wapda. | 7

//

- ,/

IIpakTuyeckoe 3aHATHEN22
- IlocTpoeHnue ceyeHnid, BbIYMCJICHUE X IJIOIIA/Iel

Hean 3anusTusi: chopMupoBaTh yMEHHE peIIaTh 3a7a91 Ha BBIYMCICHUE TUTOIIAICH
MOBEPXHOCTU U 00BEMOB HWIMH/IPOB. [Ipy BHINOTHEHUH MPAKTUYECKON pabOThI CTYICHT
JOJI’KEH 3HaTh: ONpeesieHUe [IINHAPA U €T0 3JIEMEHTOB; BUbl CEUEHUIN: OCEBOE CEUEHUE,
ceueHue NePIeHIUKYIIPHOE OCH IWINHAPA; (OpMYIIbI Ui pacueToB IO U 00bEMOB.
CTyneHT A0KEeH yMEeTh: MPOU3BOJIUTH pacydeT IUIoNIaieil OCHOBaHUs, OOKOBOM MOBEPXHOCTH
MIOJIHOM MOBEPXHOCTH U 00BEMOB LIMJIMHAPOB; MPUMEHSTH MMOJyY€HHbIE 3HAHUSI IPU PELICHUH
3a/1a4 ¢ mpodeccrnoHabHOI HANPaBIEHHOCTHIO.

BapuanTbl 3a1aHNH NPAKTUYECKOl padoThI

1 BapuanT 1. HaliTu miomaas OCHOBaHMS MIIMHIIPA, PAIUYC KOTOPOTO paBeH S cM A) 25mem?2 ;
B) 5mem2 ; C) 10mem?2 ; D) 10em2 E) 40mem?2

2.Pagnyc ocHOBaHUS IMJIMHPA PABEH 2 CM, BBICOTA — 5 CM, TOT/Ia TJIOMIah OOKOBOM
noBepxHoctu pasHa: A) 10mem?2 ; B) 20mem?2 ; C) 4mem2 ; D) 20mem? ; E) 40mem?2

3. B uunmHIpe oceBbIM CEYCHHEM SIBIISIETCS KBAJpaT, a IJIOMIab OCHOBaHUs paBHA 41TcM?2 .
Haiinure mioraap mojaHo# nosepxuoctu mwimuapa. A) 108mem?2 ; B) 4mem?2 ; C) 144mem?2 ; D)
24mem? ; E) 12mem?2

4. Pannyc ocHOBaHMS LMJIMH/IPA B JIBa pa3a MEeHbIIE 00pa3yrolieil, paBHoM 4a, Toraa miomaib
00KOBO# MOBepxHOCTH paBHa: A) 8a 2m; B) 24a 2x; C) 4a 2x; D) 12a 2w; E) 16a 2w

5. Ilnomaas NOJTHON MOBEPXHOCTH LMJIMHPA, TOJYYEHHOTO BPAIIEHUEM MIPSIMOYTOJIbHUKA CO
CTOpoHaMH 4 ¢cM u 7 cM BOKpYT ero Oojblieii cTopoHsl, paBHa: A) 88mem?2 ; B) 77mem?2 ; C)
90mrcem?2 ; D) 56mem? ; E) 154mem?2

1. Ecnu niomaas O0KOBOM MOBEPXHOCTH IMIIMH/Apa paBHa 641t M 2 , a BbIcoTa — 4 M, TorJa
paauyc paBen: A) 12 m; B) 16 M; C) 8 M; D)4 Mm; E) 32 M

2. OceBbIM CEYEHHEM IMIIMH]IPA ABISIETCS MPSIMOYTOJIbHUK co cTopoHamu 10 u 16 cM, To
TUTOIIA b OCHOBAHUS IIMJIMHIPA MOXeET ObITh paBHa: A) 10rem?2 ; B) 25mem?2 ; C) 160mem?2 ; D)
64mcem3 ; E) 40mem?2

3. Bo ckonbko pa3 yBeIMUYHUTCS U011 OOKOBOI MOBEPXHOCTH LMIIMHAPA, €CIIU €T0 BBICOTY U
panuyc yBeIHuuTh B TpH pa3a? A) B 3 pa3a; B) B 6 pa3; C) B 12 pa3; D) B 2 paza; E) B 9 pa3



4. TInomaas oceBoro ceueHus HuimHApa Beicotoi 10 cm u paauycom 2 cm paBHa A) 10mem?2 ;
B) 25mem2 5 C) 160em2 ; D) 64mem? ; E) 40 cm2

5. Paguyc ocHOBaHUs IIWIMH]IPA PaBeH 2 CM, BBICOTA — 5 CM, TOT/1a 00bEeM MIJIMHAPA paBeH: A)
10mrem3 5 B) 20mem3 ; C) 4rem?2 ; D) 20mem? ; E) 40mem3

IIpakTnueckoe 3ansiTneNe23
Brrunciienne 00beMoOB U MUIOIIAACH

eunb: 3uaTh GOPMYIIBI [UTS HAXOXKICHHS TUIOIIAJICH TOBEPXHOCTEH TeJ BPAIlEHHS U YMETh
IIPUMEHATh UX K PELICHUIO 3a/1a4.

BapuaHThI 3a1aHUil IPAKTHYECKOIl padoThI

1. OceBoe ceueHne NUIMHIPA — KBAApAT, JUIMHA TUaroHaiu Kotoporo pasHa 20 cm. Haiinure
pazanyc OCHOBAaHUS IIWJIMH]IpA.

542 cm; 2) 87 eM; 3) 10 em; 4) 1042 om

— 2
2. [1nomaas 0CeBOTO CEUYEHMS NWJIMHIpA paBHa 6 vZ M, a TUIOIIA/Ib OCHOBAHUS LIMUIMHAPA

2 .
paBHa 25 1M . HaiiguTe BBICOTY LIMUTMHIpA.

2 I
1) 37 Mg 2) 2 am;3) 0,6 4 om; 4) 2 om

3. Jlnmuna oOpa3yroleit KoHyca paBHa 2 v3 €M, a YTOJI IIPU BEPIITHHE OCEBOTO CEUYCHHS KOHYCa

pasen 120 . HaiiguTe niomaab OCHOBaHUS KOHYcA.
2 _ 2 2 - 2
8T cm™ ;2)87 Tem™ 39T cm ™ ;4)6v3 T cem

Paguyc ocHoBaHUs KoHyca 3 V2 cM. HalizuTe HanGOIBIIYIO BO3MOKHYIO IIONIAIb OCEBOTO
CEYCHMS JAaHHOTO KOHYCA.

162 (:M2 ;2)180M2 ;3)12\§CM2 ;4)16CM2

Croponsl Tpeyroinsauka ABC kacarotcst mapa. Haitaure paanyc mapa, ecnu AB =8 cm, BC=10
cM, AC=12 cm u paccrosaue ot nenrpa mapa O 1o miockoctu tpeyroiabauka ABC pasao V2
CM.

33 em;2) 22 em; 3) 3em; 4) 32 em

Tema «KoMOMHAIIMM MHOTOTPAHHHKOB H TeJI BPAIIEHUS»

He.m; pa3sBuUBATb YMCHHC pa60TaTB C YCPTECIKOM, O606H_I8.T]':>, CpaBHHUBATDb, [ICPCHOCUTH 3HAHUA B
HOBYIO CUTYallUIO, AKTUBU3HUPOBATb MBICIUTCIIbHYIO ACATCIIBHOCTD YHAIIUXCS

IIpakTnyeckoe 3anaTeNe24
KoM0nHanMuMHOrorpaHHMKOB
BapuanTsl 3a1aHuil NPAKTHYECKOH padoThI

1HapucyiiTe HECKOIBKO Pa3BEPTOK Kyoda.



2. Hapucyiite purypy, COCTOSIIYIO U3 YETHIPEX PABHBIX PABHOCTOPOHHUX TPEYTOJIbHUKOB, HE
SIBJISIIOLYIOCS. PA3BEPTKOM IIPABUIIBHOTO TETPAIPA.

3. Hapucyiite pa3BepTKy NpaBUILHOM YETHIPEXYTrOJIbHONU MUPAMUJIBI U PACKPACHTE €€ TAKUM
00pa3omM, yTOOBI IPU CKIIEUBAaHUU COCEHHUE TPAaHU UMEIU pa3Hble IBeTa. Kakoe HanMeHblee
YHCJIO LIBETOB HYKHO B3Th?

4. Hapucyiite pa3BepTKy NpsMOYroJIbHOTO MapajliesIeNuIieia U pacKpachbTe €€ TAKUM 00pa3oM,
9TOOBI P CKJICMBAHUY COCEIHUE TPAHU UMEJIH pa3Hble BeTa. Kakoe HauMeHbIee 9uciio
LIBETOB HYKHO B35ITh?

1. HapucyiiTe HECKOIBKO Pa3BEPTOK MPABUILHOTO TETPAdApa.

2. Hapucyiite purypy, COCTOSIIYIO U3 MECTH KBaPaTOB, HE SABIISIOIIYIOCS pa3BEPTKON Kyoa.
3. Hapucyiite pa3BepTKy Ky0a U packpacbTe €€ TaKUM 00pa3oM, 4TOOBI ITPU CKICUBAHUU
COCEIHUE TpaHu UMEJH pasHble 1BeTa. Kakoe HauMeHblllee YHCIIo BETOB HY)KHO B3SITh?

4. Hapucyiite pa3BepTKy NpaBUIbHON 6-yroJibHOW MUPaMU/Ibl U PACKPAChTe €€ TaKUM 00pazoM,
4YTOOBI IIPH CKJIEMBAHUU COCETHHE IPAHU UMENH pa3Hble 1[BeTa. Kakoe HauMeHblIee YUCiIo
LBETOB HYKHO B35ITh?

IIpakTuyeckoe 3anaTueNe25
KoMOMHANMUMHOTIOIPAHHMKOB
emu:

O3HAKOMHUTH yHallIUXCA C TPEMSA cnocobamu PEIICHUA 3aJa4 HAa KOM6I/IHaHI/IIO MHOTOI'PaHHHUKOB
u cdepsl;

pa3BUBaTh YMEHHUE PabOTaTh C YEPTEIKOM, 0000111aTh, CPABHUBATH, IEPEHOCUTH 3HAHUS B HOBYIO
CUTYAIMIO, aKTUBU3UPOBATH MBICIUTEIBHYIO JAESITEIbHOCTh yUallluXCsl;

BOCITUTHIBATh TBOPUYECKUH MOJXO0 K PEHICHHIO 33/1a4, SCTETHUECKOE BOCIIPUSTUE YepTEKa
.BapuaHThI 3aJaHN I MPAKTUYeCKOIl padoThbI

1 . Hapucyiite nSTHYroJbHYIO IPU3MY U Pa3JIEINTE €€ Ha TETPadAphI.
2. OnpenenuTe YKCIIO BEPIIUH, pedep U IpaHeii: a) Kyda; 0) 7-yroJbHOM MPU3MBI; B) N-yroJIbHON
MTUPaMUJIBIL.
3. Onpenenute BU MPU3MBI, €ciiu OHa uMeeT: a) 10 BepiuH; 6) 21 pedpo; B) 5 rpaHeii.
4. KakuM 00pa3oM MOKHO OKPacHUTh TPaHu 4-yroJibHOW MPU3MBI, 4TOOBI COCEAHUE (MMEIOIIHE
oOrmiee pedpo) rpaHu OBUIH OKpAIlIeHbI B pa3HbIe I[BeTa? Kakoe HauMeHbIIIee YUCIIO IIBETOB
notpedyercs?

1. Hapucyiite nsTHYroJIbHYI MUPAMUILY M Pa3ACinTe ¢ Ha TeTPadAphl.
2. OnpenenuTe YKCIo BEPIIMH, pedep U IpaHeii: a) MPsMOYroJbHOTO Hapajienenumeaa; 0) 6-
YrOJIbHOWHOW MUPAMUJIBI; B) N-yrOJBLHON MPU3MBI.
3. Ompenenute BUJ TUPaMUIbI, €CIIM OHA UMEET: a) 5 BepiinH; 0) 14 pedep; B) 9 rpaneii.
4. KakuM 00pa3oM MOKHO OKPaCHTh TPaHU OKTadIpa, YTOObI coceHue (MMeromue oomiee
peOpo) rpaHu ObLTU OKpaIlleHbl B pa3HbIe I[BeTa. Kakoe HaMMEHBIIIEe YKCIIO IBETOB
notpedyetcs?

3anava 1. B TpeyronbHyro nupaMmuy co ctopoHamu ocHoBaHus 20 cM, 12 cM u 16 cM Brincan
map. Haiitu ero paauyc, eciny IByrpaHHbIE YIJIbI IPM OCHOBAHUM NUpaMubl paBHbI 110 600 .

3anava 2. B TpeyronbHyro nupaMuy co cropoHamu ocHoBanus 10 cM, 17 cm u 21 cM Brincan
map. Haiitu ero paauyc, ecinu BbIcOTa IUpaMU/Ibl paBHa 12 cM, a ABYrpaHHBIE YIJIbl IPU
OCHOBAHUU PaBHBI MEXY COOOM

OtBet: 2'P



3anaga.3 Otpe3ok PN — quamerp cdeprr. Touku M, L nexar Ha cdepe Tak, 4To 00beM
nupamubl PNML nanbonsmnii. Haiinure cunyc yrina mexay npsamoit NT u mutockoctsto PMN,
eciu T — cepenuna pebpa ML.

1
.OtBer: V6.

3anava 4/lana chepa paguyca 5. CeueHreM 3T0# cephl MIOCKOCTHIO SBIISETCS OKPYKHOCTB C
ueHtpoM Oz. [1nockocTh ceuenus ynaieHa ot LeHTpa cgepsl Ha pacctosgHue 3. Touka T
BbIOpaHa Ha cepe, a Touku K, L, M, N — mocrienoBaTebHO Ha OKPY)KHOCTH CEUEHHSI TaK, 4TO
06veM TKLMN nupamuasl HanOombimid. Touka A — cepenuna pedpa TL. Halinure kocunyc
yraa Mexxy npsmeiMu O1A u LM.

V10

.. OtBeT: —
10

3amaua 5/lana cepa paauyca 8§, ¢ eHTpom B Touke O. B 3T0i1 chepe npoBeneHo ceueHue,
TJIOCKOCTh KOTOPOTO yaajieHa oT 1eHTpa chepsl Ha paccTosinue 4. Touka BeiOpana F Ha cdepe, a
touku A,B, C,D - mocneaoBaTenbHO Ha OKPYKHOCTH CEUCHHS TaK, YTO 00bEM MUPAMUIBI
FABCD nau6onsmmuii. Haiinure cunyc yria mexay npsiMmoit u miockoctbio AFB.

V7
OTtBerT: -

IIpakTuyeckoe 3anaTHeN226
KomOuHanum Tes1 BpameHus

[emn 1 03HAKOMUTP y4aIIUXCs C TPEMsI CITIOCOOaMU pEIIeHUs 3a/1a4 Ha KOMOMHAIIUIO
MHOTOTPaHHUKOB U C(hepHI;

2 pa3BuBaTh yMeHHUE pabOTaTh C YePTEHKOM, 0000IIaTh, CPABHUBATH, IEPEHOCUTH 3HAHUS B
HOBYIO CHTYAaIIUIO, aKTHBH3UPOBATh MBICIHTEIBHYIO IEITCIBHOCTD YUaHXCsI

3amaun:

lcrocoOCcTBOBATh PAa3BUTHIO YMEHUS CPAaBHUBATh, 0000111aTh, KJIaCCU(PHUITUPOBATD,
aHAJIM3UPOBATh, JCTIATh BBIBO/IbI.

.BapuaHThI 3aJaHNH NPAKTUYeCKOIl padoThI

Bomnpocsr
1 Kakoii map Ha3pIBaeTCsl BHUCAHHBIM B MHOTOT'PAHHUK?

2. Kakoit MHOTOTpaHHUK Ha3bIBaeTcs BOucanHbIM B map? 3. [llap Bnucan B muuuap. I'oe
HaxoauTcs LEeHTp mapa? YUeMy paBeH paauyc mapa’?

3llIap onucan okoso UMAMHApPA. [ 1e HaxoauTCs HeHTp mapa?
4. Illap Briucax B koHYyc. [ 1e HaxoauTCs HEeHTp mapa?
5. llap onucan okoJyo KoHyca. [’ 1e HaxoAUTCS LEHTp 11apa

3ampaua. Otpe3ok PN — quametp cdeprl. Touku M, L nexar Ha chepe
Tak, 4To 00beM nupamuasl PNML naubonbmmii. Halinure cunyc yria
Mmexy npamoit NT u mockoctsio PMN, eciiu T — cepenuna pedpa ML.

Pemenue



PN=2R

1) ITycts O — nentp chepsl, a R — ee paguyc. Torna kak nquameTp chepsl. [Tockombky

TOYKU M 1

PLN =90ZPMN =ZL nexar na cdepe, To OP = OL = ON = OM = R. Ceuenus chepsl
mockocTaMu PLN u PMN — okpyxHocTu paanyca R, onucansbeie BOKpyr TpeyrojJbHUKOB PLN
1 PMN, npuuem ° kak BrucanHbIe yIibl, ONupaomuecs Ha quamerp PN.

2) ITycts H — BeicOoTa mupamuiet PNML, onyiienHast u3 Bepimabl M, u h — BbicoTa
tpeyronbauka PLN, npoBenennast k cropone PN. ITockonbky Touka M nexur Ha chepe, a
wiockoctb PLN coxepxut nentp cepst, o H<R  mpuyem H=R, ecom MO LPNL,
AHAJIOTMYHO, TOCKONBKY Touka L nesxut Ha cdepe, To W< R mpuyem h=R ecu LOLPN,
3
1 | R
\% ==S . H===PN.-h-H<-—.2R-R-R==-
Orcrona mis oosema nupamuasl PNML umeem  PNML 3 "PNL 32 6 3.
3

vy =R
IIpu atom PNML 3 "tonpko eciiu H=h=R_ Takum o6pazom, nupamuaa PNML umeer
HauOobIINi 00beM, eciu TpeyrodbHUKd PLN 1 PMN — npsiMmoyroJibHbIE U paBHOOEPEHHBIE,

JICKAIEe BO B3aMMHO MEPIICHANKYIAPHBIX IMJIOCKOCTAX.

3) IMockonpky MO LPLN 1o MOLOL, Ho PNLOL 1 O3TOMY IO MPU3HAKY
MEPIEHIUKYISIPHOCTH MPsAMOM U Tuiockoctu PMN LOL. [Tyets K — cepennna MO. IIposenem KT
— cpenutoro muHU0 Tpeyroasanka OLM. Torma KTIOL | 3paypr, KLTBAM oTNK = ZTNK —
yroa Mexay npsamoit NT u mtockoctero PMN. Ilyets Zu mostomy KN — npoeknust NT Ha
miockocts PMN u

4) To cBoiictBy cpemneit muamu KT =0.50L=0.5R ‘Tax xak tpeyromsruxku LON, LOM, NOM
PaBHBI [0 IBYM KaTeTaM, TO TpeyroabHuk MNL — mpaBHIIBHEI cO CTOpOHO# LN=ONV2=Rv2 NT

1-NLV3 _RYV6 g  KT_ _R2 1
— BBICOTA TpeyronbHuka MNL, 3HauuT, 2 2 . Orcrona NT RV612 V6,
L
OtBeT: V6.
IIpakTnyeckoe 3ansaTueNe27
KomOunanum Tes1 BpameHus
BapuaHThbl 3ajaHuil NpaKTHYeCKOi padoThI.
3agaual.

Hana cepa paguyca 8, ¢ nentpom B Touke O. B 3101 chepe npoBeneHo ceueHue, miocKoCTh
KOTOpOTO yAalieHa OT IieHTpa cdepsl Ha paccTosHue 4. Touka BeiOpana F Ha cdepe, a Touku
A,B, C,D - nocnenoBaTenbHO Ha OKPYKHOCTH CEUYEHUs TaK, 4yTo 00beM nupamuasl FABCD
HauOospmmid. Halimure cunyc yria Mexay npsiMoit u rmockoctbio AFB.

Pemennel) O6vem nupamuasl FABCD Hanbonbimii, Koraa HanOoabIIUMU OYAYT TUIOIIA1b
OCHOBaHUS U BbICOTa mupamuabl. [lnomaas ocHoBanus HaubombIas, koraa ABCD — kBaapart.
Beicota nupamuasl Hanbombmas, koraa h=FO1, Oe FOx.

2)IIpsimast OA - HaKJIOHHAS 10 OTHOIIIEHUIO K mIockoctd ABF. Omyctum u3 Touku O
neprnenaukysap Ha mnockoctb ABF: OK L ABF, KeFT T1.x. AABF — paBHob6enpennsriii, FT L AB.

Torna yronOAK - yron mexay npsimoit AO u mtockoctsio ABF, sinyrnaOAK =



3) B mpsivoyroisroM AO1DO OD = R=8, 00; = 4, torma DO1 =43 .

AB =44+/6 , AT =% AB, AT = .2V6

4) B mpsimoyroiasHOM AO1TF O1F =12, O1T =4/3 , torma FT = 2V/43.

5) Pacemotpum npsimoyrossabie TpeyronbHukd FO1T n FOK. Onn numerot o6uryro Bepmuny F,

torga A O1FToo AOFK . Umeem: , OK = 87\/7 . 3HAYMUT,

sin yrima OAK = #

1. V7 V7
*5 sin yrinma OAK = . Ortger: -
Tema»Ilonsitue 06 onpeaeeHHOM HHTerpaJe
KaK IUIOIIAAU KPUBOJIUHEHHON Tpaneunmw,

Heab: OTpaboTaTh HaBBIKM HAXOKICHUS MIEpBOOOpa3HON (DYHKIIMH, 3HAUEHUS ONPEAETICHHOTO
UHTErpaja, UCIOJIb30BaHUS T€OMETPUYECKOTO M (PU3HUYECKOTO CMBICIIA OIIPEAECICHHOTO
MHTErpaa Mpy perieHny IpUKIaTHbIX 33134

IIpakTuyeckoe 3anaTHeN28
ITonsiTue 00 onpeae/IcHHOM HHTErpaJie

Henb: OTpaboTaTh HaBBIKK HAXOXKIACHUSI IEPBOOOPa3HON (HYHKIIMH, 3HAUEHUS ONPEIETICHHOIO
MHTETpaja, UCIOJIb30BaHUS T€OMETPUYECKOTO M (PU3HUECKOTO CMBICIIA OIIPEIEICHHOTO
MHTErpaa Ipyu peLICHUN IPUKIAJHBIX 3a1a4.

Onpenenenne 1. DyHKIUS FIX| gaspsaetcs nepBooOpa3HoO OT PyHKITMH FX ya

otpeske |4/ D | econ s Beex X¥€8, D) ppmommsercs pasenctso:

F x=fx
Tabnua HHTErpajioB.
1. fx”dr:%+(? , n=-1 9. f%r:_%v+c '
5 J‘%"’:mmm 1. L?dx:%xuiuC‘l
3 fade:%+C | 11, f%=2\}+0 '
4, [e'd=e+C 12. [ tgxdx=—Injcosxi+C
5. | sinxdr=-cosx+C 13, J ctgxdx=Infsinx+C
6. [ cosxdr=sinx+C 1 14. | dr=x+C ’
. |. [eoMeTpHUECKHUIT CMBICI OTIPEICIICHHOTO HHTETpajIa.

Iycrs mana ynxuus £ X1 penpepeiBuas na |4/ b
PaccmoTtpuM rpaduk 3Toi GyHKIUU (HEKOTOPYIO
KPUBYIO).




¢ urypa @ABb | orpaHMuYEHHAs OTPE3KOM @, b ocu OX, OTpe3KaMHM MapalIesIbHbIX

npsaMeix X—& y ¥=0  ykpusoit F=f¥ | Ha3pIBAETCSH KPUBOJUHEHHOMN Tpamenuei.

Ecnu unrerpupyemas Ha a b dynkmus £ X meoTpuiaTenbHa, TO ONpeaeNeHHbIH HHTErpajl

YUCJICHHO PABEH ILIOIIAIM KPUBOJIMHENHON Tpaneluy, OTPaHUYCHHOU a b ocu 0X,
OTpe3KaMM NpAMbIX ¥=a , ¥=8 yrpadukom JaHHON QyHKUMH. B 3ToM 3aKiiodaeTcs
Tre€OMETPUYECKUI CMBICI OIIPEAECICHHOIO HHTErpaa.

I1. Berarcnenue miomasien miockux Quryp.
3 reOMeTpHUIECKOr0 CMBICIIA OIIPE/IEICHHOT0 HHTerpana u3BecTHo, 4to ecm £ X1=0
, X€la,b | 10 miomane COOTBETCTBYIOIICH KPUBOIMHEHHON TPAIIeI[H BEIYHCISIETCS TIO

b
5&4ﬁbzf fxidx
dbopmyme: a
b
£ o 5&4Bb:|ff‘¥dx1
OuenmyHo, uto ecu £ X1=0 | xela;bl 1o a

PaccMoTpuM OCHOBHBIE CiTydau pacloJiOKEeHUs IUIOCKUX QUryp:

1. 2.

o

oz ;F//_/ . /JZ /7 /F',

o o~

y
&

& = tl'_/ (€S =2 ’:r_s((_r.)c/_\.-
s = [ — fridee v [ride

III. ITpumeHeHue onpeneICHHOTO HHTErpajia B (DU3HUKE.

b

[1yTb, mpoliaeHHBIN TOYKOM MPU HEPABHOMEPHOM JIBUYKEHUU 32 MPOMEKYTOK BPEMEHHU OT

L
¢ S=[ ¢ ndt
no "2 BeIuucnsercs mo gopmyne: 4

BapuaHThl 3ajaHuil NPaKTHYECKO padoThI

1. Onpenenurte GYHKIUIO, JUIsI KOTOPOH Flxi=x’-sin2 x-1 SBIISIETCSA IEPBOOOPA3HOM:

fr:imusz.nr 2) fixi=2x-2cos2x .
1) 3 ; ’

>~

;q‘l



fX:2X+lCDS?.X f;{:£+lcnsz X+ X
3) 2 : 3) 3 2

2. dns dyHKIUH fx=x , HaliIuTe IEpBOOOPA3HYIO Fx , IPUHUMAIOIIYIO 33JJaHHOE

3HAYCHHUE B 3aJJaHHOM TOUKE F-11=2

x 1 1 x .1
= — _— F :2 2— = — _— =
Fx +23 X=4 X+ 3 Fx 3 +23 Fx

1) 3 . 2) . 3) . 4) 3 73

3. Touka aBUKETCS MO PAMOI TaK, YTO €€ CKOPOCTh B MOMEHT BPEMEHU t pasna ¥ H=t+F .

Haiinmure myTs, NpONAEHHBIN TOYKOM 32 BpEMs OT 1 10 3 CEKYH/I, €CJIH CKOPOCThb U3MEPAETCS
g M C

1 1
1) 18ar - 2) 12§M ; 3) 17§M ; 4) 20
5 4
[ 62 dx [ 4 xdx
4. Beluucnure: a) 0 €0S"X  : () 2

1) 63 : 2)6 : 3)2\§ X 4) 343

5. Haiinmure momaas GUrypsl, OrpaHUuEeHHOMN JIMHUSIMU:

1
=—x+3, =0 ==X
a) ¥ 4 0) r=1x; 772
—_— — 2
1)4\3 : 3)9\3 : 1)2 : 3)23 ;
- _ 1 2
2)5\3 ; 4)8V3 | 2)15; 4)15.

IIpakTnyeckue 3ansarus 29
Tema I'eomeTpuyeckunii CMbICJI ONIpeeJIEHHOT0 HHTErpaJia

Henb: OTpaboTaTh HABBIKK HAXOXKIACHUSI IEPBOOOPa3HON (HYHKIIMH, 3HAUCHUS ONPEACTICHHOTO
MHTErpaia, UCIOJIb30BaHUS T€OMETPUUYECKOTO U (PU3HUECKOTO CMBICIIA OMPEICTICHHOTO
WHTErpaia Mpy perieHny MPUKIaTHbIX 3a1a4.

I1yTb, MpOliAEHHBINM TOUKOM PU HEPABHOMEPHOM JIBUKEHUU 34 IIPOMEKYTOK BPEMEHHU OT i
£

s=[ 9#dt
BBIUHCISIETCS 10 hopmyrte: &

o b

BapuanThl 3a1aHMil NpakTHYecKOH padoThI

1. Onpenenute GyHKUUIO, 51 KOTOPOH Flxi=x'-sin2 x-1 SBIISICTCSA IEPBOOOPA3HOM:



x°
fxl==—+cos2x+x 2)fX:2X—20052X ;

1) 3 ;

fX:2X+lCOSZX
) 2 : 3

P
: 3) fX——+ECOSZ X+ X

3

2. Jlnsa pynxuun £ X =x' | maiigute MEePBOOOPA3HYIO £ , MPUHUMAIOIIYIO 3aJAHHOE 3HAUCHUE
B 3amanHoit Touke F—1=2

IE-X:£+2l ..FX:?.X+2l FX:—£+2l 4)FX:i—2%

1) 3 73 2) 3 3) 3 °3 3

3. Touka IBUXKETCSA 10 IPSAMOU TaK, UTO €€ CKOPOCTh B MOMEHT BPEMEHU t paBHa v b= t+ 1 . Haiinure

IIyTh, IPOUJEHHBIN TOUKOM 3a BpEMsI OT 1 bilo) 3 CEKYHJ, €CJI CKOPOCTb U3MEPSAETCS B Ml c .

1 1
1) 18 ; 2) 12§M : 3) 175 ; 4) 20

4
6 | 4 xdx

b L E

4. Boruucnure: a) 0 cos’x ;0) 2
a)
1)6\§ : 2)6 : 3)2-\§ ; 4)3\?

5. Haitnure mumomiane GUrypsl, OrpaHU4eHHON JIMHUSMHU:

1

a) y=—x+3,y=0 o) y=1x; 772¥
43 - 93 2 22
1) 493 : 3) VI 1)<« 3) 3
— — 1 2
2)6\3 : 4)8\3 ] 2)15; 4)]_§

IIpakTuyeckue 3anarus -30
Tema I'eomeTpuyeckmii CMbICJI ONpeaeJIEHHOT0 HHTErpaJia
BapuaHThl 3ajaHuil NPaKTH4YECKOIl padoThI

FX:—COSZE—X3+4

1. Ompenenute QyHKIIHIO, IS KOTOPOU SIBIISICTCS TIEPBOOOPA3HOM:

fx=—sinX 3¢ fx=—LlsinX 32
1) 2 ; 3) 22 ;
1. x X
fxl==sin=-3 ¥ flxi=2sin=-3x°

2) 2 2 : 4) 2 .

F x

2. lng hyHKIMH £x1=2X-2 pajigure MepBOOOPA3HYIO , Tpa)MK KOTOPOH MPOXOMT Yepe3

TOYKY A21



1) Fxi=——x-2x-1 2) Fxi=x*+2x+2 - 3) Fxi=2x-2 4)FX:X2—2X+1

3. Touka ABMXKETCS O IPSIMOH TaK, YTO €€ CKOPOCTh B MOMEHT BPEMEHHU t papna U £=3+0,2f Haiinure

ITyTh, HPOiICHHBII TOUKOH 3a BpeMs oT 1 0 7 CeKyHJ, ecliu m3MepseTcs B Ml

1) 22,8m 2) 29m ; 3) 23 ; 4) 13m

2o

4
[cos=axr  [|x-6xdx

4. Boruncnure: a) = 6 ;0) 1
a)

B 3/3-3 - 0: 3-343
H 2 2 ’ N0 4=

5. Haiiaure niomans GUrypsl, orpaHUUCHHON JINHUSIMU:

a) y:EXZ : _}’:U : x¥=2 6) _}/:5—3’2 : _}’:1
2 1
y°3 3’3 . nte: 37 ;
1 2 51 102
R 5’3 23 ; 4 3

Tema: PenieHue HPPANMOHAJILHBIX YPABHEHU M HEPABEHCTB
IIpakTnyeckoe 3ansaTueNe31
Tema: PenieHue UPPAllHOHAIbHBIX YPABHEHMII U HEPABEHCTB
Hemu:

OO6pazoBarenbHas: MPOJA0JLKUTE GOPMUPOBAHUE Y CTYJACHTOB YMEHHI PElIaTh palliOHAIbHbIE
ypaBHEHUS U HEPABEHCTBA.

BocnurarenbHas: BOCIUTaHHUE CaMOCTOATCIBbHOCTHU, TBOPUYCCKOI'O IIOAXO0Aa K PCIICHUIO 3a1a4.
PazBuBaromas: Pa3BUTHUC JIOTHYCCKOI'O MBIIIJICHHA, HABBIKOB CPABHUTCIILHOI'O aHAJIW3a.

O60py,Z[OBaHI/IeZ HAO0CKa, KOMIIBIOTEP, ITPOCKTOP, SKPAH, THAUBUAYAJIIbHBIC KAPTOYKHN-3aJaHU,
3alluCu Ha JOCKE.

Pe3y.]'ILTaTI/IBHOCTBI

(I)OpMI/IpOBaHI/Ie KOMIETEHIIUHN: HeHHOCTHO'CMBICHOBOﬁ, yqe6Ho-n03HaBaTeanoﬁ,
KOMMYHHKaTHBHOﬁ, JIMYHOT'O CaMOCOBCPIICHCTBOBAHMUA.

IIman 3ansTus.
1) IToaAroTOBUTENbHBIH STAIl.

[ToBTOpEHME ONOPHBIX 3HAHUM.



1) [IpoBepka ycBoeHUs MPOHICHHOTO MaTepraia GPOHTANBHO (MM UHANBUAYAILHO) 110
CJIEIYIOLIMM BOIIpOcaM (Ha 3KpaH MPOESKTUPYIOTCSI BOMIPOCHI, HA KOTOPBIE CTYICHTHI OTBEYAIOT
YCTHO).

1. Kakue ypaBHEHUsI Ha3bIBAIOTCSI pallMOHAIbHBIMU?

2. Kakue ciocoObl penieHns paiyoHalbHbIX YPaBHEHUN BaM U3BECTHBI?
3. Kakue HepaBeHCTBa Ha3bIBAIOTCS PALlUOHATILHBIMU ?

4. Kakue cnocoObl pelieH s palioHaIbHbIX HEPABEHCTB BaM U3BECTHBI?
2) Teoperuyeckuii aTam.

[IpuMeHeHne 3HaHUM IPU PENICHUHU TUIIOBBIX 3aJaHUM.

1. Pemnre ypaBHeHue:

3

a) 3at7= a—3
0) (6x—1)(4—=x)=0
c?—64=0

0 | b

B)
2. Pemnte HEPaBEHCTBO:

a) (5-3%) (0,2x-10) > 0

2
6) 2X _7x4
BapuaHThl 3aaHuil NpaKTHYeCKOil padoThI

1.Pemuth ypaBHEHHE: 2. Peminth HEPABEHCTBO
1
a) 2 y+2=

1
&y+5 a) x+6 2-3x

6) (x+2)(x-1)=0 6) 2% 7513<0

B)K2—5X+6=0

Bapuanm 2

1.Pemuth ypaBHenue: 2. PemuTh HEpaBEHCTBO

2X

a) 7x-1= a) 6x—7 3+4x

6) (x-5)2x+8)=0  6) 1%

z2—9=0

+x-3>0

B)
IIpakTnueckoe 3ansiTneNe32
PaBHOCH/IBHOCTH HPPALMOHATBHBIX YPABHEHHUI U HEPABEHCTB

BapuanTsl 3a1aHuil NPAKTHYEeCKOH padoThI



Al. Pemute ypaBHenue v2—3¥ =7
A2. Pemure ypaBHenne: V40— x' =3x

A3. Pemmrte ypaBHeHne: VT3 =~3-x

A4. Pemure ypaBHenue: ¥¥ —¥—=3=3

B1. Pemmre ypaBHenne: ¥~ V¥ T1=35

B2. Pemute HepaBeHcTBO: VIY¥ —3 =3
2 BapuaHT

Al. Pemute ypaBHeHHE V12+3x =12

A2. Pemmnre ypasuenne; ¥20—x° =2x
A3. Pemire ypaBHeHHE: V3¥+3=A12-x

A4. Pemmute ypaBHeHHe: I+x+11

BI1. Pemure ypaBrenne: ¥¥+10+~x-2=6
B2. Pemute HepaBeHCTBO: V=¥ —3 >4,

Cl. Pemnre ypaBHEeHHE

C2. Pemmuts HepaBeHCTBO ¥4¥ =¥ =—2-3x

(Vo-2x-5)(Vx+5-1)=0

IIpakTnyeckoe 3anaTueNe33

Pemenne uppanuoHaJbHbIX YPABHEHHH U HEPABEHCTB

BapuanTsl 3agaHuil npakTHYecKoi padoThl

1 eapuanm

Haiimu obnacme onpedenenus ¢hynkyuu.

2
1. y=x-1 2. y=3x8 3. y=x3-8
H3z00pazume sckus epaghuxa hynkyuu:
2
4. y=x-5 5. y=2x° 6. y=%

CPQSHMI’I’Zb qucia.

7. N, 67) g ) u (E);

9. (9,5)-2 u (9,05)-2

‘Peuuunb}pagHeHue:
10"\.'3}(—2:5

11. V‘X—F 1=«J2x+1

2 sapuanm

Haiimu obnacme onpedenenus ¢hynkyuu.:

x-2
1. y=12 2. y=2x° 3. y=x"2
H306pazumo scxuz epaghuxa pynxyuu:

1
4. y=x-6 5. y=2x° 6. y=%
CpasHums uucna:

2 7.2

7. (\.l 3,7) u (“\.l 3,0?) 8. (%)3 1/[ (E)a 9. (7’1)_

3u (7,2)-3

Pewwumo ypasnenue:
10, Vx+1=3

12, vx+1=1—x




12. v1—x=x+1

2 yacmo

13, v2x+5—~x+6=1

Pewumo HepaeenHcmeo.”

14. V3x+9=4

15, v x+8=x+2

2 yacmo

13_ W 3X+1_'\. x+E=1

Pewumo HepaeeHcmeo.

14. V2x—5=9

15, vx—8=x—35

IIpakTnyeckoe 3ansiTueNe34

Pemenne uppanuoHaJbHbIX YPABHEHHH U HEPABEHCTB

BapuaHThl 3aJaHuil NTPaKTH4YECKOI PadoThI



BapunanTt I
Kaxaoe 13 NpeanomeHHbIX 3aA4aHUiA UMeeT YCoBHYH 6annoBylo OLEHKY CTEMNEHW €ro CNOXHOCTH.
O6a3aTenbHOMY YPOBHK 3HaHWIA U YMEHWIA COOTBETCTBYHOT 3aAaHNA, OLueHeHHble 6annamn 1, 2, 3, 4.
Yyalmnecs, npeTeHayoLwWwne Ha OTANYHYH OUEHKY, A0XHbI CNPaBNATbCSA C 334aHWAMKU, OLEHEHHBIMW B
7 - 8 bannos (6annbl yKkasaHbl B KBaAPaTHbIX CKOBKax).

1. Haiitn o6nacrte onpegeneHuna pyHKUMN:
8 2 R !
R 2] y=(x* 9]

2. Peluntb HepaBeHCTEBO:

y[4]3x—2 <2 M\F} | 13) [6] Vx+2 > A-x

) [4] x—2 <5 8) [5] Vx+8<x+2 14) [6]/2x 8 <+/6x 113

3) [4]V3-2x <7 9) [5] Vx-2=x-2 w)hbﬁf____g 1|y

4) [4]Vx+223 10) [5] Vx+8>x+2 16) [7] 32+ Vx® + 2545 <2

5) [4] V7-3x>5 11)[5] Vx-2>x-2 17) [8] 4/« +x—12 > 6—x

6) [4]V2x+1>-3 12) [6] V2* +2x > -3 - 18) [8] V" —dx+13 < —x” +4x -1

CxeMa nepesoja CyMMapHoro obwero 6anna B 5-6anibHyH WKaNny OLEHOK

(Y e~ U " " ———

Tema»Penienne nokasareJibHbIX YPABHEHHUI M HEPABEHCTB»

Heab: OTpaboTaTh HABBIKK PEILIEHUS TOKA3aTENbHBIX YPaBHEHUH, HEPABEHCTB, CHCTEM
ypaBHEHUU

IIpakTnyeckas padora 35
Tema: [loka3aTenbHble yPABHEHHS, HEPABEHCTBA, CHCTEMbl YPABHEHM.

Lenb: OTpaboTaTh HABBIKK PEIICHUS OKA3aTEIbHBIX YPaBHEHUH, HEPABEHCTB, CUCTEM
YpaBHEHUU.

Ongeg!eneﬂne. ypaBHeHI/Ie, coacpKamee NCPEMECHHYIO B ITOKA3aTCIIC CTCIICHH, HAa3bIBACTCA
II0Ka3aTCJIbHBIM.

a=b  a»0  a#l _ppocreitmee nokasarensroe ypasuetue
fx_ X —
a*=a’" a#l a0 papuocwmbno ypasuenuio fx=gx

ey v o X_
Aa*+Ba'+C=0 pemaercs nogcTanoBkoii @ =F u cBOAUTCS K KBagpaTHOMY
3
ypasuennio Ay +By+C=0
Il. Iloxazamenvuvie Hepasencmaa.
P

Onpenesienne. HepaBeHCTBO, coZcpiKalee NCPEMEHHYIO B ITOKA3aTCIIC CTCIICHU, HA3bIBACTCA
IIOKa3aTCJIbHBIM.

aF<a’" a>0 a#l

[Ipu a=1

fx

X
a “<a’?" paprocunsHO fxi<gx



npu 0<a<l

Hil X
a'*<a”" papnocumsno £ X1>g X

I11. OcHOBHEBIE TOKA3aTEIBHBIE TOXKIECTBA.

X, x, A A x *a =
a'a‘=a'’” e @0  a#l ya'=a® 10 HiTh
PR X <X N 5%
a :d ' =a ecrn @>1 y X1<%2 5 @ '<a’
| X, |"':_ x X, X, x,
a -4 ecnm O<a<l n A154, ,T0 @ =@’
X_
a-b'=a"-b* ecn @<b y x>0 5 a'<b*
Ia.x ax
|_| —— 10. ecru @<P y x<0 o @07
Vbl B
m 1 .1
a=1 . EHZJ\JE'IH - a=a* - ? G

BapuanTsl 3axaHuii npakTHYecKoi padoThl

Pabota cocrouT u3 1Byx yacteil. BeinosHeHue nepBoi yacTu paboThl (10 4epThl) MO3BOJISET
MOJTYYHTh OIEHKY «3». JIJIsl IOJTy4IeHUs OLIEHKH «4» HEOOXOIMMO BEPHO PEIIUTH MEPBYIO YaCTh
paboTHI ¥ OJIHY M3 3a/1a4 BTOPOH YacTH (3a 4epToii). UTOOBI MOTYIUTH OLICHKY «5), TOMHUMO
BBITIOJIHEHUS TIEPBOI1 4acTH pabOThl, HEOOXOJUMO PELIUTh HE MEHEEe ABYX JIFOOBIX 3aJaHUN U3
BTOpPOM YaCTH.

1 BapuaHT

1. Pemuth ypaBHEHUE

=25

I 1 12-3x
| ; 6)47+27-20=0

| =

a) | 5
[3|x

|I%| >1 1—

2. Pemuts HCPABCHCTBO! V= 3

f X__y:4
3. PelnTh CHCTEMY ypaBHEHH: 1O~ =20

IIpakTnyeckoe 3ansaTeNe36

Pemenue nokasareJbHbIX YpAaBHEHHH, METOA0M BBeJAeHHs HOBOM NepeMEeHHOI

BapuanTsl 3a1aHuii NPAKTHYEeCKOH padoThI

Bapuanm 1 Bapuanm 2

1. Buinuwume eospacmarowue ¢hynxkyuu | 1. Boinuwume yoviearowjue Qynxyuu




@)y=8"6)r-02): ¢ (
y=(3-1)

2. Pewume ypagnenue

1
x+l \z
6) 3:25"-14-5"-5=0:

g 377-3"=T8

3. Pewume HepaeeHcmeo

o 37 +3°<36

6) 9X+1—2-3X <7_

z
10

i

SRt
Y=l Y=z y 6
a) \3) g \1) g

2. Pewuume ypasnenue

a) (5x+2 )% = 5;
) 8:4"-15-2"-2=0;

6) 52 45" =130

3. Pewiume nepaseHcmeo

g 3-8 254

6) 25" <6-5" -5,

MeTton BBeleHHsI HOBOI epeMeHHOM HCIOJIb3yeTCs B Clydae, KOrJa Mociie yIpoIieHus: 00enx JyacTen
ypaBHEHHUS MOSBUIIACH BO3MOXHOCTh 0003HAYHUTh KaKyl0-TO CTEIIEHb JPYroi mepeMeHHOM 1, IpU 3TOM, BCE

IIpakTnyeckoe 3ansaTueNe37
Pemenne nokazarejbHbIX YPaBHEHUI

MeTO0/10M BBeJeHUS HOBOH MepeMeHHOM

OCTaJIbHbIE CTENCHH TaK)Ke OYAYT BhIpAXKaThCsl Yepe3 BBEAEHHYIO IIEPEMEHHYIO.

Hanpuwmep, 4" +8=6-7"

(2*f —6.2*+8=0

BBenéM HOBYIO epeMEHHYIO: F=t,t>0 , TOTJ1a ypaBHEHHE IPUHUMAET BH/I:

£ —6t+8=0

Bo3sBpaiaemcs Kk MCXOAHOM EPEMEHHOM:

2*=2,p |2=2,p [x=L
P=4  |T=D  |x=2
Orser: 1.2,

BapuanTsl 3a1aHMil IPAKTHYECKOH PadoThI

I. Peminre ypaBHeHnus:




1. 2*° =321 5% =25

2. 5%+8=9 9 3% =1

3 3%2-3"=72 3 2"242%=5

4 25-6-5+5=0 4 9- 6-3°- 27=0
5 [L7aws)™ 21 g )t

6.  6°°=36¢ 5 =12F

7. 5°=1 7 4*-3=-2

g 3"*+3* =30 g 23-2*=11=

9 47-14-2"-32=0 g9 9"-4-3'+3=0

10, (@774 212 1.0 (15%x2)""

IIpakTuyeckoe 3anaTueNe38
Pemenne mokazareibHbIX YPaAaBHEHHUI -rpa)u4ecKUM MeTOI0M.

D YHKIMOHAIBbHO-TPAaQUUECKUI MeTOJI HCIIONB3yeTCs] OOBIYHO B TEX CITydasX, KOT/1a ypaBHEHUE UMEET
CMEIIaHHBIN THUTI, T.€. B HEM MPHUCYTCTBYIOT pa3nuuHbie GpyHkmn. Torma HeoOXoauMo npeodpazoBaTh
ypaBHEHHUE, YTOOBI B Pa3HBIX €r0 YaCTAX HAXOAWIUCh pasHbie GyHKmH. [locTpouTth rpadmku 3TuX GyHKITUN
Y HAWTH WX TOYKH MepecedeHus. AOCIUCCHI 3TUX TOUYEK U OyayT KOPHSMH TAaHHOTO YpaBHEHUS

. BapuaHTsbl 3ajaHuil NpaKTH4YeCKOil padoThI

Eix 2

N —
Harpumep, x+0,5
[IpeoOpasyeM JaHHOE ypaBHEHHME:

x 2
4=
x+0,5

[TocTpoum rpaduku GyHKIHIA, CTOSIINX B PA3HBIX YaCTAX YpaBHEHHUS.
=A% (0:1]) o o
y= — ITIOKa3aTCJIbHAasa (byHKI_[I/I}I, Fpaq)I/IK HpOXO,Z[I/IT qepes TOHKy el B03paCTaIOH_II/II/I Ha BCCHU 06J'IaCTI/I
onpeneneHI/m, T.K. a :4 }J- , JOIIOJIHUTCIIbHBIC TOYKH .

- o6paTHa;1 MMpOIOPIUOHATIBHOCTD, Fpa(I)I/IKOM SABJIACTCA FI/IHep6OHa, KOTOpas noJry4acTcs u3 I‘pa(bI/IKa
(I)YHKI_II/II/I CMCIICHHUEM BIOJIb OCH Ox Ha 0,5 €. OTPE3KOB BJICBO. Z[OHOJ'IHI/ITCJ'ILHI)IC TOYKHU OJIA q)YHKI_II/II/I

I'padux 06paTHOM MPONOPLUHOHATBHOCTH JOCTATOYHO NOCTPOUTH TOJBKO B | ueTBepTH, T.K. rpaduk
MoKa3aTeNbHON (PYHKIMH HE OIlycKaeTcst Huxke ocu OX.

I'paduxu 3THX GYHKINH TIepeceKkaroTcsi B TOUKE , 3HAYUT, KOPHEM HCXOJHOTO ypaBHEHHUs siBisiercs . J{ns
yOeIUTENIbHOCTH, MOYKHO BBITIOJHUTB IIPOBEPKY.

PaBeHcTBO BEpPHOC, 3HAYUT, ﬂCﬁCTBHTeHBHO,



1
OrtBerT: S

IIpakTnueckoe 3ansTHeNe39
Pemenne noka3zarejibHbIX HEPABEHCTB

[enb paboThl: POpMUPOBAHUE HABBIKOB PEIICHUS MTOKA3ATCIILHBIX HEPABEHCTB

a<za (@ =a)
PaccMoTpuM pereHue noka3aTeabHbIX HepaBeHCTB Buga ¢ =4\ =9) pre b — HekoTOpOE palMoHATIBLHOE
YHUCJIO.

E
= d
Ecnu a>1, To nokazarenbHast GyHKIUS Y MOHOTOHHO BO3PacTaeT W OIpe/esieHa Ipu Beex X. Jlist
BO3pacTaromend GyHKIMN 00blIeMy 3HaUEHUIO (DYHKIIMM COOTBETCTBYET OOJibllIee 3HAUEHHE apryMEeHTa.

Torna Hepasenctso @ =@ (@ 2a)paprocmibho Hepasenctsy ¥ =0(¥ 25),
= i A
Ecmn 0<a<l, 1o mokasatenbHast QyHKIus » MOHOTOHHO YOBIBAET M ONpPEJIEIeHa Py Beex X. Js

yObIBaromieil pyHKIMK 00JIbLIEMY 3HaYEHHIO (YHKIIMM COOTBETCTBYET MEHbIIIee 3HaUeHHE apryMeHTa. Tormaa

HepaenctBo @ =@ (@ =@)paprocumnpHo HepasencTBy =b(x =D).
BapuanTsl 3a1aHMil NpaKkTHYecKO# padoThI
1 BapuaHT 2 BapuaHT
B 4< 16
s 1 (])X >1
) 2) ~8
| 3 |x -3 .x ) 131 (0,7)X_7S 1
A1) 169
1 X
3*> 27 (Ej <36
1 < i F>-3
) 25
9%< - 25
0,3 x+3 5 1
( ) - (Z\Jx+8 1
: 7) 7%
(%) >4
255> L
3¥<-9 2
o (& <5
5 2
x+8
(3J <1g
5 3

IIpakTnueckoe 3ansTueNe40

Pemenue moxka3zaTeJbHBIX HEPaBCHCTB

BapuanTsl 3a1aHMii npaKkTH4YecKOH padoThI



Pemn HepaBeHncrsa:
a)2x>18  a) 167>0,125
6)-4x>16 6) 2" H2F 2" T zda8

B) 17x-2<12x-1 ) 9°—3"-6>0
r) 33x-1) > 2(5x-7)

(%] ’ S 4G .
1) ; 3 2 _11x+30<0
2 3-4! -<2?-u”: .
) b) 2x+ 152 x*
3) 6" " =S3€v;

4) 27 427 > 96 9 32 +4x+3<0

(3_ ] 9 D 422 -51+250

S -

5)\4, _l(i.

Tema «Cucremsl JIOrapup)Mu4ecKuX ypaBHEeHHN»

IIpakTnyeckoe 3ansitue Ne4l
AJITOPUTM pelieHusI CUCTEeMbl YPABHEHH I

Lenb: OTpaboTaTh HABBIKU PEIICHUS JIOTapu(PMUICCKUX YpaBHEHUH, HEPABEHCTB M CUCTEM YPaBHEHUIA.

I. CpoticTBa morapudmMos.

log, x

OCHOBHOE JIOTapHPMHUECKOE TOKIECTBO:
log, xyi=log_ x+log, y
loga%lﬂga x-log,y

log, x"=nlog_x

log,a=1

log,1=0

II. Jlorapudmuyeckre ypaBHEHUSI.



Omnpenenenne. YpaBHEHHE, COJIEpKaIIee IIEPEMEHHYIO MOJ] 3HAKOM JoTapudma, Ha3bIBacTCs

norapupmuueckum. 109,x=5 a>1 a#1  _ppocreitmee norapudmuueckoe ypasHenue.

fix=g x
fx=0
Vpasnenue Buga 109:7¥=109,9' X pappocunsno cucreme: | 91 X>0

Merto bl pellieHus.

HOJIy‘-IeHHI)IG KOpHH NIOACTABJIAKOT B UCXOAHOC YPABHCHUC IJI UCKIIFOUCHUA MMOCTOPOHHUX
KOpHEH.

[Ipu pemiennn ypaBHEHUH OJIE3EH METO/T BBEICHHS HOBOW IIEPEMEHHOM.
[Ipu pemiennn ypaBHEHUH, COIEpKAIINX IEPEMEHHYIO M B OCHOBAaHUH, U B TIOKA3aTelle CTENEHH,
HCIOJIb3YETCSI METO/I JIOTapU(MUPOBAHUSI.

IIpumepsl.

1 109 lx-1/=6 o log,5V5-1,25=logy5
_ 3 L

-1>0  x1 lnzngjr52—izlog'§52

4

I1o onpenenenuro jJorapudma:
P pud logi5—-6log, 5+5=0

x—1=37°

[ycts 199:5=F | rtorma
x—1=4?

P -6y+5=0
x=17

D=36-20=16
OrtBer: 17.

=1y J2=5
log,5=1 yyy log,5=5
XJ:5 UJIn X5:5

x=5 WInu X:?E

OtBeT: 5; V5 .

III. JlorapupMuueckrie HepaBeHCTBA.

On[geg!e.ﬂe}me. HepaBCHCTBO, coZcpiKalee NCPEMEHHYIO TOJIBKO 10/ 3HAKOM norapn(bMa,
Ha3bIBACTCA JIOFapI/I(bMI/I‘leCKI/IM HCPAaBCHCTBOM.

log, f xI>log, g x

IIpumepsl.
1. log;lx+2(>4

4 —
10g3 X+2 }10';-]-33 , T.K. a= 3 }1 , TO IEPEXOAHUM K CUCTEMEC HEPABCHCTB!

xe2-81, |x>81-2, [x>79
(x+2>0, | -2, |x>-2 = Xx>79 . x€79+x



BapuanTsl 3a1aHuii IPaKTHYeCKO padoThI

1 BapuaHT

Al. YkaxuTe IpoMexXyTOK, KOTOpOMY IPUHAIEKUT
log,(3-2x)=3

1) —=~11] :2) (= 12,-1] . 3)(-10,10) ;

4) 11 4+

A2. Haitnute npousBeicHHE KOPHEW YpaBHEHHUS:
lg x¥*~x=1-1g5

1) 2, 2)25,; 3)50, 4) -2

A3. Pemre HEpaBEHCTBO:

log, 2 x+1/>log, x-1

1) Li#oel 9) (24 ;3) (=2 400] 1 4)(=0,5+m

log, ; x-7/<0

A4. Pemnite HEpaBEHCTBO:

1) 7,8 :2) —,; 7 |U8,+x . 3) 8+

4) —o 7

B1. Pemure ypaBHeHue: log; x’~6=0

B2. Pemute ypaBHeHue:

log, 4

2 _ o o
log, x-3log, x=3 . B oTBeTe yKaKMTE HAMMEHBIINI U3 KOPHEH

AAaHHOT'O YpaBHCHUA.

B3. Haiiqure Hauboblee elioe 3HaueHne X |

YAOBJICTBOPSAIOMICC HCPABCHCTBY:

Cl. Pemnre cucreMy ypaBHEHHM:

I

X+)=8
log,, x=1-log,,

IIpakTnueckoe 3ansaTue Ne42

AJITOPUTM pelIeHHus] CUCTEMbI YPABHEHHI

Pemure cucremy ypaBHeHHH crioco0aMu ajaredpan4eckoro

log = x-5/-log, x-5/<4

2 BapuaHT

Al. YkaxuTe nNpoMexXyTOK, KOTOpOMY IPUHAIEKUT

log, 5x-5/=2

1) —-8,8 ;2) 7,9 ;3) 9,11/ - 4 1D,‘+-1; )

A2. Haiinute npousBeeHIE KOPHEW ypaBHEHUSI:
log, 2x*-x=1-log,2

3 ;2 -1;3-15;4-3

A3. Pemiuth HEpaBEHCTBO:

log,5x-1 ¢log; 4 x+3
l) —-L'_;4 ;2) —U,?5,‘4 ;3) D,Z,‘4 4) 4,“""9

log,, x-3/>0

A4. PeminTh HEPABEHCTBO:

1) 34 ; 2) —w 4 ;1 3) 4 4o : 4) 3+

B1. Pemnrte ypasnenue: °91 X' +5=0

B2. Pemute ypaBHeHue:

log ,x-log x=4%°
h 3 . B oTBeTe yKaskuTe HAaMGOJIBIIN

YpaBHCHHA.

B3. Halinure HanMeHblIEe LEI0€ 3HAYEHHE X, y/IOB
HepasencTBy: 109,54~ ¥+log,,4-x<l

C1. Pemnre cucreMy ypaBHEHHMIA:

I

X+ =6
log, y=3-log, x



CJI0KEHMNS, IOACTAHOBKH, I'padu4YecKUM U 110 popmy.iaM
Kpamepa:

BapuanTsl 3agaHmii npakTHYecKkoii padoThl

- [I_J_—r |'¥
O0%x- 3+ =1 E 5

|] (1] - —
q) DX+ 1y =6 6) gl =%

Pemmute cucremy ypaBHenuit o popmyrnam Kpamepa:

O+ Zy += =5
A+ Z2yv+=- =IO

Hax-33- 2= =2

Pemure cucremy ypaBuenuii no popmynam Kpamepa:

Dig+aic- (- aly =daw
0
pla- dix+iag+aiy =Xa - a7)

-_'l. - ar= :FI
4. Tlpu KakoM 3HaueHur a cucrema 185+ 15 =% pyeer
0ECKOHEYHO MHOTO PEIICHUN?

Bapuanr 2.

Pemure cucreMy ypaBHEHHI CrIocoOaMu aJireOpandecKoro
CJIOKEHUS, TTOACTaHOBKH, Tpadudeckum u 1o popmynam Kpamepa:

|
| —

G- 2y

alts

[l.l:.'.' dy=-11 R
H-. =5 E

a) 6) K- aF =0 i

Pemure cucremy ypaBHenuii o popmynam Kpamepa:

15+ v- 7r =-2

I-I.r +ivr+ - =Ihi

IJ.r- Av+z =17
Pemure cucremy ypaBHeHU
fiar- ov =2~ 44~
H"'-'- +ay=a +a
odr+3v =12

Bzetar =71
HpI/I KAaKOM 3HAQUYCHUU a CUCTEMaA

peteHuit?

HE UMECCT

. CucreMa NTMHEWHBIX ypaBHEHUN

OOBIUYHO ypaBHEHMSI CUCTEMBI 3alIUCHIBAIOT B CTOJIOMK OJTHO MO
ax+by=c HPYrUMH 00BETUHSIOT (PUTYPHOI CKOOKOM
a,x+b,y=c, (1)

CucreMa ypaBHEHHH Takoro Buja, rie a, b, ¢ —uucna, a X, y -



IIEPEMEHHBIE, HA3bIBACTCA CUCTEMOW JINHEWMHBIX YPABHEHUH.

IIpu pemieHnn cucTeMsbl ypaBHEHMI UCIIOJIb3YIOT CBOMCTBA,
CIIPAaBEUIMBBIC JUUIS PELLICHUS YPABHEHU.

2. Pemienue cucteMsl IMHENMHBIX YpaBHEHUHN CLIOCOOOM
[10/ICTAHOBKHU

Ax—y=7

PaccMOTpuUM TIpuMep 2x+3y=-10

1) Beipa3uTh B 0JHOM U3 ypaBHEHHUH nepemennyto. Hanpumep,
BBIPa3HUM Y B IIEPBOM YPaBHEHHH, ITOJTYIUM CUCTEMY:

y=3x-7
2x+32y=-10

2) IloacraBisieM BO BTOpOE YpPaBHEHHE CHCTEMBI
BMECTO Y BhIpaxkeHue 3x-7:

y=3x-7
2x+3-(3x-7)=-10

3) Pemraem mosy4eHHOE BTOPOE YpaBHEHHUE:

y=3x=-7

x=1

4) TlomyuyeHHOE pEIICHHE TOICTaBIIsIEM B TIEPBOE YPAaBHECHUE
CUCTEMBbI:

y=3.1-T=-4

=1

CucreMa ypaBHEHUH UMEET €IMHCTBEHHOE PEIICHUE: TTapy
yucen X=1, y=-4. OtBer: (1; -4), 3anuceiBaeTcs B CKOOKax, Ha
TIEPBOH MMO3UIMK 3HAYCHHUE X, HA BTOPOH - Y.

3. Pewenue cucmemvi 1uHelinbix ypaeHeHuL? Cnocobom clodcerus

PemuMm cucremy ypaBHEHUH U3 MPEAbIAYLIETO
Ax—y="7

npuMepa 2x+3y=-10 METOJIOM CJIO’KEHHUSL.

1) IIpeoOpa3oBaTh cucTeMy TakUM 00pa3oM, YTOOBI

KO3 PUIIMEHTHI IPU OJJHOM U3 IEPEMEHHBIX CTaTN

MMPOTHUBOIIOJIOKHBIMH. YMHOXHUM IIEpBOC YPABHCHUC CUCTECMBI Ha
Il3ll.



{h—y:? ‘-3

2x+53y=-10
Bx—3y=21
2x+3w=-10

2) CknajpiBaeM MOWIEHHO YpaBHEHUs cucTeMbl. Bropoe

ypaBHEHHE CUCTEMBI (JIF000€) TIepenuchiBaeM 0e3 N3MCHECHHIA.

3x—y=7
[2x+3y:l+|:9x—3y:l =-—10+21

3.7:— :? 3}[— :?

11x=11 r=1

3) [losmyueHHoe pelieHre MOACTaBIsIEM B IEPBOE YpaBHEHUE
CHCTCMBI.

3 1l—y=7 =
hY 1> —
x=1 x=1

Ol Fae I:l; —4:|

Nel.PemwmTe cucreMy ypaBHEHHH METOJIOM

MOJICTAHOBKH l X+y=7

.[/'{’ +y =25 MOJACTAHO

No2 Pemmte cucremy ypaBHEHHI METOJIOM

paBHa 45 cM?, a ero mepumetp pases 18cm. Haiiure
CTOPOHBI IPSIMOYTOJILHUKA.

[3 ){: +_:!,.-': =7
anreOpanyecKoro CII0KEHHS l}(‘ +2y =9
[ 2x—y=1 Ne3.Pemy
Ne3.Pemute cucreMy ypaBHEHUN 13 x+2y=12
YPaBHEH}
Ne4.CymMma kBazipaToB CTOPOH MPSAMOYTOJIbHUKA JIHTE CTOf

auaroHaib paBHa 13 cMm.Haiinute cropoHsl JaHHOTO
PSIMOYTOJIbHHKA.

Ne5.Ilepumetp npsiMoyrosbHHMKa paBeH 34 CM, a €T0 | OYroJbHQ

IIpakTnueckoe 3ansaTue Ne43
Cucrembl 1orapu)Mu4ecKux ypaBHeHH I

Bapuanr 1

[¥—3y2=4
| x+y=6

_[4 x+y=10
|x+3y=-3



1) log,(X+1)=3

2) log;(X%-3) =log; 2y
3) IDg};+1(X2 + 3X — 7) =2

logi(5 —2X) = -2
4) s

5) logs(X2-X) = log; (X + 8)

Bapuanr 2

1) log;(50X-1) =2

2) log; X = log3(3X_1)

3) log, ,8=1

2) logs(X-3) =2

5) log,(2X-3) < log, (X + 1)
Bapuanm 3

1) log.x=4

2) In(7x+ 2) = In(5x + 20)
3) log,(x?-2X+2) =1

4) log;(3X-1) >3

5) Ig(3x-7 ) <lg(x+1)
Bapuanr 4

1 logs x- log; 9)

2) log;(2X-3) = log; x

3) g+ 1) o1 1o (1)
4) logs(4+50)< 1

5) lg(x-2) + Ig(x-5) lg4
IIpakTnyeckoe 3ansaTue Ned4

PaBHOCHIBHOCTD JIOTapU(pMUYECKHX YPABHEHUH U
HEpPaBeHCTB

1) logy,(3x-1) =-3

2) logz x + log; (X + 1) _10g,3 + %)



3) log,(x* +4X+3)=3

1
4) log,(2x+1)35

5) logo3(2X-4) = loges(X + 1)

1) log.5=0,5

2) log, (x* + 3X) = log, 12x

3) (tess »*_ 1983% 30

5 lngz(:x:— 1)S—4

5) logos(4X-7) < loges(X + 2)
1) logs(X+3) =3

2) logy(X+3) =3

3) loga 14x = log; 7 +2
2) log; (X +7) < logz (5-X)
5) lgx +1g(x-1) = lgb6
1) loggs (3X-2) =-2

2) logs(X+3) + loggs (14-X)_,

1{2
3)Ig (* +x—6)- lg(x+3)=Ig3
4) log; x+ logs (3 +X) log; (X+ 24)

2
519 1gx<6

Tema» JjieMeHTbl KOMOMHATOPUKH, CTATUCTUKHA U TEOPUH
BEPOATHOCTEID)

Lenb: 3HaTh GOpMyIIbI KOMOMHATOPUKH, TEOPHH BEPOSTHOCTEH 1
YMETh MPUMEHSTh UX IPU PELICHNH 3a/1a4

IIpakTnyeckoe 3anaTeNe4S
OTHOCHTEJIHLHAA YACTOTA COOBITHSA

He.]'lb pa60T1,1: NOACUUTATD YaCTOTY IMMOABJICHUS TJTIACHBIX 6y1<B PYCCKOTO sA3bIKa B
MPOU3BOJIBHBIX TCKCTAX U BBIACHUTHL OCHOBHOC CBOMCTBO OTHOCHTEIIFHOM YaCTOTHI.

3anava 1. B notepee uz 1000 6mneroB umerorcst 200 BEIMTPBINTHBIX. BRIHUMAIOT Hayral OJIMH
ounet. Uemy paBHa BEpOSITHOCTh TOTO, YTO 3TOT OMJIET BBIMTPHIIITHBIN?



3amaua 2. 13 ypHBI, B KOTOPOI HaxX0sATCs 5 OenbIX U 3 YepHBIX [1apa, BHIHUMAIOT OJMH IIIap.
Haiitu BEpoATHOCTH TOTO, UTO AP OKAKETCS YEPHBIM.

3anaya 3. 13 ypHbl, B KOTOpOil HaxoaaTcs 12 OenbIX U 8§ YepHbIX LIapOB, BBIHUMAIOT Hay1auy
nBa mapa. KakoBa BeposSTHOCTh TOTO, 4TO 00a I1apa OKaKyTcsl YepHbIMH?

3anava 4. B onHoll ypHe Haxoaatcs 4 OenbIX U 8§ YepHbIX IapoB, B Apyroil — 3 Oenbix u 9
yepHbIX. M3 Kax 101 ypHBI BBIHY/IH 110 mapy. HaliTH BeposITHOCTB TOTO, YTO 00a m1apa OKaxyTcs
OenpIMu.

3anava 5. B smuke Haxonutcs 12 neraneid, u3 KOTopbix 8 crangapTHbIX. Pabounit 6epet
Hay/audy OJIHYy 3a JApYroi nBe netanu. HailTu BEpOATHOCTH TOTO, 4TO 00€ JeTan OKaKYTCS
CTaHJIapTHBIMU

3anava 1. Haiftu BeposITHOCTB TOTO, UTO HayAady B3sToe yucio oT 10 no 29 okaxercs KpaTHbIM
3. 3agaua 2. HaliTu BEpOsITHOCTH TOTO, YTO Haynaudy B3sToe 9ucio oT 10 mo 29 okaxercs
KpaTHbIM 3 1 5. 3agaua 3. 13 ypHbI, B KOTOpOil HaxoaaTcs § Oenblx U 12 YepHBIX 111apoB,
BBIHUMAIOT HayAauy JBa napa. KakoBa BeposITHOCTb TOT0, UTO 00a 11apa OKakyTcsl YepHbIMU?

IIpakTuyeckoe 3anaTueNe46
OTHoOCHTeIbHASI 4YaCTOTA , CBOMCTBO €€ YCTOMYMBOCTH

Lenb pabGoOThI: MOACYUTATH YACTOTY MOSIBICHUS IJIACHBIX OYKB PYCCKOTO SI3bIKA B MPOU3BOJIBHBIX
TEKCTax U BBIICHUTh OCHOBHOE CBOIICTBO OTHOCUTEIBHOM YaCTOTHI.

OTHocuTeIbHAs YaCcTOTA COOLITHA U CTATHCTHUYECKAS BEPOATHOCTD

OTHoOCHTEIbHASI YACTOTA HAPSITy C BEPOATHOCTBIO SBIISICTCS OJTHUM M3 KIIFOUEBBIX MOHITHIA,
HO €CJIM KJIaccH4ecKoe ompe/iesieHHe BEPOSATHOCTH HE TPEOYIOT MPOBEICHUS UCTIBITAHUHM, TO
OTHOCHUTEJbHAS YacToTa paccuuThiBaeTcs uckirounuTeasHo [TOCJIE onbITOB HA OCHOBE
(haKTHYECKH TIOJTYICHHBIX JaHHBIX

OTHOCHTEJIBbHOM YACTOTOM cOOBITHs -+ Ha3BIBAIOT OTHOIICHUE YHCIIA UCTIBITAHUN ,B
KOTOPBIX JJAHHOE COOBITHE MOSIBUIIOCH, K 00IIIeMy unciay * (akTudecku mpoBeAEHHBIX
UCHBITAHUU:

7 b
Wid)=— @=—
# | WM Kopodye: %
1. B ypue 6 uepHbIx, 5 KpacHbIX U 4 Genbix mapa. [locaenoBaTenbHO U3BIEKAIOT TPU HIapa 6e3

BO3Bpara. Haiimute BEpOsSTHOCTH TOTO, YTO MEPBLIH MIap OKAXKETCSI YePHBIM, BTOPOU — KPACHBIM

U TPETH — OeIbIM.

2. Komro oTmyckaroT ryjisiTh pH YCIOBHHM CAETAHHBIX YPOKOB ¢ BeposTHoCThIO 0,8. [Tana
BBIJIaET €My JEHbI'M Ha MOpoxkeHoe ¢ BeposTHOCTHIO 0,6. C kakoii BeposiTHOCTBIO Koutst moiier
r'ynaTe 6€3 MOpo>KeHoro?

ITpumep 1. B cOopHrKe OUIETOB O MaTeMaTHKe Bcero 25 6uieToB, B 10 n3 HUX BCTpedaeTcs
BOIPOC M0 HepaBeHCTBaM. HaiiuTe BeposTHOCT TOTO, YTO B CIIy4aifHO BHIOPAaHHOM Ha
9K3aMeHe OMIIeTe IIKOJILHUKY He IOCTAaHEeTCs BOMPOCa MO HEPAaBEHCTBAM.

[Tpumep 2. Hayunas koHgepeHIus mpoBoauTcs B 5 1Hel. Beero 3amnanupoBano 75 10KIa10B
— IepBbIe TpU JHA N0 17 NOKIaA0B, OCTaIbHBIE PACIIPENEIEHBI IOPOBHY MEX/y YETBEPTHIM U



nsaThIM AHAMU. [lopsnok nokmasnoB onpeaensercs xepeObEéBkoil. KakoBa BeposSTHOCTD, UTO
nokian mpogeccopa M. okakeTcs 3alIaHuPOBAHHBIM Ha TIOCTIEIHUN JeHb KOH(DepeHIu?

[Tpumep 3. Bacs, Ilers1, Kot u JI€ma 6pocunu xpedbuii — xoMmy HaunHaTh Urpy. Haiianre
BEPOSATHOCTH TOTO, YTO HAYMHATH UT'PY JOJDKEH Oynet Ilers.

[Ipumep 4. B uemnuonare mupa yqactBytor 16 komanz. C noMouibto xkpedust uX HyKHO
pa3aesuTh Ha YEThIpEe TPYIIIBI 110 YEThIpEe KOMaH/bl B KaX101. B siuke Biepemenky jiexar
KapTOUKU ¢ HOMEpaMu Irpymi:

I[IpakTnueckoe 3ansiTueNe47
Crarucrnyeckoe onpejeneHue BeposiTHOCTH.

Llenu 3aHATHS: pelIeHHE 3a/1a4 Ha pacueT BIOOPOK, C MPUMEHEHUEM 3JIEMEHTOB U (POpMYII
KOMOMHATOPHUKH, Pa3BUTHE CAMOCTOSITENIbHON MBICIIUTENBHOMN 1€ATEIbHOCTH, BBIYUCIUTENbHBIX
HaBbIKOB, TBOPYECKOT'O MBILIJIEHHSI CTYJIEHTOB.

1. Pemnre ypaBHEeHue:
2. CKOJNBKMMH CIIOCOOaMH MOT'YT pa3MECTUTBHCS MSATh YEJIOBEK BOKPYT KpYyrjoro cromia?

3. CKOJbKO ABY3HAYHBIX YHUCETT MOXKHO COCTAaBUTH U3 IUGp 1;2;5;8;9 Tak 4TOOBI B KOXKI0M
Yyucie He ObUIO OJTMHAKOBBIX ITUGP?

4. B Opuraje u3 qBaaIaTH MSATH Y€JT0BEK HY)KHO BBIJICTUTH Y€THIPEX 711 pabOThI Ha
omnpeneaeHHOM yJacTke. CKOJBKUMH CITIOCOOaMH 3TO MOYKHO CJIENaTh?

5. B Baze ¢ ppykramu aexut 12 nepcukoB 1 9 ciauB. CKOJBKUMEU CIIOCOOaMU MOKHO BBIOpaTh 4
MepCUKa U 3 CIUBbI?

Bompocsr 1151 camonpoBepKH.

Uto Ha3bIBaeTCA MEPECTAHOBKOM U3 N DJIEMEHTOB?

Kaxoi# cMmbic mMeeT 3amuch n! ?

[To xakoit popmysie BBIYUCIAIOT YUCIIO MEPECTAHOBOK U3 N 3JIEMEHTOB?

Uto Ha3bIBaeTCs pa3MeIIEHUEM W3 N JIEMEHTOB 10 K?

[To xakoit popmysie BBIYUCIAIOT YUCIIO Pa3MEIeHUI 13 n 3IeMEHTOB 110 k?

Yto Ha3bIBAETCS COYETAHUEM U3 N DJIEMEHTOB I10 K?

[To xako¥t hopMyse BRIYUCISIOT YUCIO COYETAHHM U3 N 3JIeMEeHTOB 110 k?
IIpakTnyeckoe 3anaTeNe48

Ounenka BepoOSITHOCTH COOBITHS

Hens: 3HaTH GOPMYITEI KOMOMHATOPHKH, TEOPUH BEPOITHOCTEH U YMETh IPUMEHSTh MX IIPH PEIICHUH 3a7ad.

1. BepostHocTb coObITHS P(A4) pa=-2
n




1. Pasmemenus A¥=nn-1/n-2 ... n-k+1 A3=54-3=60

1. TlepecraHoBKH P = Ai: n/!

n/=12.34.-....n

1. Coueranus nn-1n-2... n—k+1 b 543 1
— = = U
G k! 123
1. ®opmyna bepnymiu Pm’ﬂ: i s g=1-p

BapuanTtsl 3a1aHuii NpaKkTHYeCKOH padoThI

1
Al=— 4t

X
1. Pemure ypaBnenue: 20
2. bpuraaup n0JKeH OTIpaBUTh Ha paboTy Opurany u3 3-x yenoBek. CKOJIBKO Takux Opuraj
MOYHO COCTaBHUTbh U3 8 UeI0BEK?

3. bpoiieHa urpajibHas KOCTb. HaiiTh BEpOSITHOCTB:
a) MOSIBJICHUS YETHOTO YHUCJIa OYKOB;
0) nmosiBieHUsI He 0OJIbIIE ABYX OYKOB.

4. B naptuu u3 15 aeraneit umeercs 8 crangapTHeIX. HaillTu BEpOATHOCTH TOTO, UTO CPEIU MATH
B3ATBIX Hayraj Jetajiei 3 cTanaapTHbIE.

_ 43
1. Pemure ypaBHEHHE: 30x=4;

2. CKOJIbKMMH CITOCO0aMHU MOYKHO PacCTaBHTh 6 TOMOB SHIIMKIIONEIUH, YTOOBI OHU CTOSUIH B
oecriopsiike?

3. B ypne 5 6enpix u 10 yepHbIx mapoB. M3 ypHbI Hayraa BeIHUMAIOT oAuH map. KakoBa
BEPOSITHOCTH TOTO, UTO BBIHYTHIM 1I1ap OKaXKETCS:

a) YepHBIM;

0) OenbIM.

4. TlepBencTBo 1o ¢pyrdoay ocnapuBaroT 20 KOMaH[, cpen KOTOphIX 7 auaupytomux. [Tyrem
XKepeObeBKHU KOMaH/Ibl paclpeAessstoTcs Ha ABe rpymnmbl o 10 komana B kaxkaoii. KakoBa
BEPOSITHOCTH MOMAAaHUS BCEX JIMTUPYIOMINX KOMaH/ B OJHY TPYIITy?

Tema «YpaBHeHHMS M HEPABEHCTBA C IapaMeTPaMMu»
IIpakTuyeckoe 3anaTHeN249
3HAKOMCTBO C MapaMeTpPoOM

321,[[21‘{1/[ C IMapaMCTpOM y MHOTUX 06yqa10mnx051 BbI3BIBANOT 3aTPYIHCHUA. 3aqaCTy}o ObIBaeT
HCIIOHATHO, C 4YCTr0 Ha4YaTh, KAKHEC HpI/IéMBI HCIIOJIb30BAaTh, KaKYIO MOCICAOBATCIBHOCTD
paCCY)KI[eHI/Iﬁ BBI6paTB. OI[HaKO, PCHICHUTIO U 3TUX 3ada4 MOXHO HAYUYUTHCS, CCIIN COCTABUTH
HCKOTOPYIO KJ'IaCCI/I(I)I/IKaI_II/IIO METOJO0B U HpI/IéMOB peuIcHuA. O,Z[HI/IM n3 TaKUX METOAOB ABJIACTCA
HUCCICIJOBaHUC (I)yHKI_II/II/I, BXOJSIIIEH B COCTaB YpaBHCHHA UJIM HCPABCHCTBA. PaCCMOTpI/IM
HanOoJIee BaXKHEIC CBOﬁCTBa, KOTOPBIC IMO3BOJIAT 3HAUYUTCIIBHO YIIPOCTUTH PCHICHUC 3a/la4 C
nmapaMeTpoM.




IIpumep 1. HaiiTu Bce 3HaueHus napamerpa a, A1 KaKI0ro U3 KOTOPhIX ypaBHEHUE UMEET XOTs
OB OIMH KOpeHb: 27x° + (3a — 4x)® + 3x% + 3a = 4x.

OtBeT: 2a<4/9

IIpumep 2. HaiiTu Bce 3HaueHus mapaMmeTpa a, A KaxJA0ro U3 KOTOPhIX ypaBHEHUE UMEET XOTs
ObI OJJH KOPEHb:

Sin'*x + (a -3sinx)’ + sin®x + a = 3sin x.
OtBet: -4 <a<2.

[Ipumep3. Haiitu Bce 3HaueHUsI TapaMeTpa a, Ui KaXXJ0ro U3 KOTOPBIX JIF000H KOPEHb
ypaBHEHUS MPUHAAIEKUT OTpe3Ky [1;3]:

4-U3,5x—2.5+3log,(3x—1)+2a=0

ae|-1Z,-Z
OtBeT: 2 2.

IIpakTuyeckoe 3anaTHeN2S0
YpaBHeHus ¢ napamMeTpamu

Hemn:
CHCTEMaTH3UPOBATh U 000OIINTH 3HAHUS O PEIICHUH YPAaBHCHHS C TTapaMETPOM;
MOKa3aTh OCHOBHBIE IIPUEMBI PEIICHHUS TAKUX YPABHEHHIA.

3anaya ¢ mapaMeTpoM — 3TO MHOXECTBO 3aJ1a4, KaXKJasi U3 KOTOPbIX MOIy4aeTcsl U3 yCIOBUS
MOICTAHOBKOM KOHKPETHOTO 3HAUYEHHUS ITapaMeTpa.

- O6nacTh TOMYCTUMBIX 3HAYCHUH TTapaMeTpa — ’TO MHOKECTBO 3HAYCHUH TTapameTpa, pu
MO/ICTAHOBKE KOTOPBIX MOJIY4aeTcs 3aa4a, MMEIOIIasi CMBICIL.

- Pemuth 3a7auy ¢ mapaMeTpoM O3Ha4aeT JUisl II00Oro JOIMMYCTUMOTO 3HAUYEHUS apameTpa
HAaWTH MHOECTBO BCEX PEIICHUHN JaHHOM 3a/1auu.

- PaccmatpuBath Mbl ¢ Bamu OyJieM 3ajjauu ¢ IapaMeTpoM JBYX OCHOBHBIX THUIIOB.

B 3apavax I Tuna tpeGyercs As Ka)XA0ro 3HaUYEHUS TapaMeTpa pelInuTh 3a1a4y.

Jlj1s 3TOr0 HEOOXOAUMO:

pa36uts O/13 mapameTpa Ha YacTH, Ha KaXA0W U3 KOTOPBIX 33J]a4y MOYKHO PEIIUTh OJTHUM U TEM
’Ke CII0coO0M;

Ha KaXXJI0W U3 TIOJTyYEHHBIX YaCTEeH PEIINTh 3a/1a9y.

B 3angauax Il tuna tpeOyeTcst HaliTH Bce 3HAUYCHUS ITapaMeTpa, IPU KOTOPBIX BBITIOJHEHBI TE HITH
WHBIC 33J[aHHBIC YCIIOBUSI.

- OTBeT B 3a/1a4€ ¢ MapaMeTpOM — 3TO OMMCAHUE MHOKECTBA OTBETOB K 3a/1a4aM, MOJTY4YEeHHBIX
MIPH KOHKPETHBIX 3HAYCHHIX TTapaMeTpa.

1) Pemmuth ypaBHenue a (a— 1) =a— 1.

Pewenue. Hepez[ HaM¥ JIHHEHHOE YpaBHCHUE, UMCIOIICC CMBICII ITPU BCCX NOITYCTUMBIX
3HAYCHUAX a. By,HeM peuiaTh €ro «Kak OOBIYHON: ACITUM 00e vacTtu YPaBHCHUSA Ha KOS(I)(I)I/IL[I/ICHT
IIpHU HCU3BCCTHOM. Ho Bcerna nmm Bo3MOKHO ,Z[CJ'ICHI/IC?

Her.
JlenuTs HA HOJIBb HETb3s. [Ipumercs paccMOTpeTh OTAECTBHO chy4ail, koraa kodhduirueHT npu
HEU3BECTHOM paBeH 0. [lomyumnm:



a =1, Toraa ypaBHenue npumet Buj 0-x = 0, rae X — 11000€ 4ncio;

a=0, Torga 0-x = - 1 — ypaBHEHue KOpHEH HE UMEET;

il SRR
a®0,a#],tormaa(a—1l)yx=a-1 x= -1 @,

1

Otser: l)ecima #0,a #1, ToxX= &;

2) ecnu a =1, T0 X — 1F060€ YHUCIIO;

3) eciiu a = 0, TO KOpHEH HET.

1) Pemmte ypaBHenue: 0 - x =a

Omeemor: a)ipu a# 0, x =1, mpua=0,x =R

6) mpu a= 0, x €R, npu a # 0 kopHeil HeT
1

B) nipu a = 0 HET KOpHEH, NpHu a # X = a

2) Pemut ypaBHenue: (B —2)'x =5 + B.

Omeemul:
g+ 5

a) IpH B = 2 HET KOPHEH; IpU B #2, X = &~ 2

g—2
0) Ipu B = -2 HET KOPHEH, IPU B #-2 X = &+3

3¢
i =

B) Ipu B = -1 HeT KopHel, mpua#-1  s+1

3) [Ipu Kakux 3HAUSHUSX ITapaMeTpa ¢ YpaBHEHHE UMeeT OECKOHEYHOE MHOKECTBO PEIICHUH ?
c(ctl)yx=c—1.

Omeem: a)npuc=-1,x =R,

O)mpuc=2,x ER,

B)upuc=-1,x =R,

4) IIpu kakux 3HAUEHUSAX MMapaMeTpa m ypaBHEHHs HE UMEET PELICHH?

x+5  m+2
=4 x-4

Omeemesl: a) Ipu M = 6 HET KOPHEH;
0) mpu m = 7 HET KOpHEH;
B) IPH M = § HET KOPHEH.

IIpakTnyeckoe 3ansTneNeS1

YpaBHeHus ¢ mapaMeTrpamu

1) Pemute ypaBaenue (B + 1)-x =3 — B.
Omeempi:

g+5

a) pH B = 2 HET KOpHEH; mpu B 22, x = &~ 2 :



g— 2

0) pu B = -2 HeT KOpHel, mpu B -2 x = &+ 3

3—g

x =
B) Ipu B = -1 HET KOpHEH, pu a # - 1 5+1

2) Ilpu KakuX 3HAYEHUSX MapaMeTpa ¢ ypaBHEHUE UMEET OECKOHEUHOE MHOXKECTBO PEIICHUH?
(c2—=4)x=(c—2)(ct 1).

Omeem: a)npuc=-1,x ER,

6)mpuc=2,x €R,

B)npuc=-1,x ER,

3) Ilpu KakuX 3HAUCHHSIX ITapaMeTpa M ypaBHEHUS HE UMEET pPeIICHuUil?

x _m—3

=5 x=-5
Omeemul: a) Ipu M = 6 HET KOPHEH;
0) mpu m = 7 HET KOpHEH;

B) MpHU M = § HET KOPHEH.

o

=4

4) PetnTh ypaBHEHHUE da—-x

Omeemur.

a
a) npu a = 0 HeT KopHeil, npua #0 x = 4
7

0) ipu a = 0 Het KopHeid, pu a #0 X = 4
B) ipu a = 0 HeT KopHeH, a #0 x = - 2a.
IIpakTnyeckoe 3ansaTueNeS2
IIpocreiimme HepaBeHCTBA ¢ MapaMeTPOM

HJ’IH KaXXI0I0 3HA4YCHUA ITapaMCTpa a PCHIUTC HCPABCHCTBO!

n:-3,xE[3;n] .

Tpu a=3x=3. -

a OtBeT: mpu pu ““115[“;3]) (x-3)(x-a)<0

*3 .0
2) x—a

a>3,xe[%a). H{IIE{E;E]

OtBeT: 11pH ;npu % =3xed.

pu
1—wz:n:«.’.lli

3) x

1 1
x€| ——:0 —:
Otger: npu <0, <0, ppy a>0 E[ a ]U[J; ]



-2 o (ata)

0
xe(ﬁ_i]u(o;m;';npn ﬂ=ﬂ, IE(tt*m);an ﬂ{ﬂ, IE( 2

4 Orper: ipu &@>0

1+i =0
) x xta

1 2
_}_
5) X x—a

Orser npu @<0 x€ o0 -a). mpu %= 0.x€(m0). npu #>0.xeCw-au(G.d
IIpakTnueckoe 3ansTneNeS3

IIpocreiilme HepaBeHCTBA C IapaMeTPOM

Pemmte HCPAaBCHCTBO C MMapaMETPOM — 3HAYUT JJId KaXKAOTO 3HAYCHUSA IMapaMCTpa HaWUTH
MHOKECTBO BCE€X peHIeHI/II\/’I AaHHOI'O HCPABCHCTBA UJIU A0Ka3aThb, YTO peHIeHI/Iﬁ HECT.

1. YpaBHuenue

ax+b=cx+d,

rae a, b, ¢, d U R, cBomutes Kk nuHeitHOMY ypaBHEeHHUIO (1):

ax+b=cx+d0(a-c)x+(b-d) =0,

Wi

ax+b=cx+d0(a-c)x=d-h.

3ameuanue 2. YpaBHEHHE

(ax+b)(cx+d)=0

rae a, b, ¢, d U R, cBOIUTCS K COBOKYITHOCTH JTMHCHHBIX YPaBHEHUI
ax+b=0,

cx+d=0.

1. Peuuts ypaBHeHust

Jr T
__3—_ 21 - = -
2) 2 3+ ' C)-Xx+2=2-X,

b) 2x + 1 = 2x + 3, d) 2x+4)(3x-1) =0.

IIpumep 2. Pemnts ypaBHEHUS

Y (z —a)(2r + a) — 0
a)ax=1; e) (z+ 1)z —2) '
I I
b) a’x - 1 =x + a; f)E"“E:”i
2 3

c)ax+b=cx+d; g)53:—a=a.1:_1'


https://www.math.md/school/praktikum/paramr/paramr.html#ec1

r—2a
—=]
d) =4 I|;;

[Tpumep 3. Pents ypaBHEHUSA

a)|x-a|=2; c) |x-a|+|x-2al=a;
b)|x +|x-a=0; d)x-1+|x-2|=a.

I[IpakTnueckoe 3ansaTeNeS4
IIpocreiimme ypaBHeHNs] 1 HEPABEHCTBA ¢ IApaMeTPOM

HepasencrtBa Buga
ax+b>0 ax+b>0, ax+b<0, ax+b<0, (2)

rae @, b [J R, X - mepeMeHHas, Ha3bIBAIOTCS HEPABEHCTBAMHU MIEPBOH CTETICHU (JIMHEHHBIMU
HEPaBEHCTBAMH).

[TockonpKy Bce HepaBeHCTBa (2) pelaloTcsi aHAIOTHYHO, TIPUBEIEM PEIIEHUE JIUIIb IEPBOTO U3
HuX: ax + b > 0. PaccMoTpum criemyromuie ciayJan:

a> 0, rorma

ax+b>0 0 ax>-b O x>-Y,

W1, CIIeI0BATEIHbHO, MHOXKECTBO PellIeHNH HepaBeHeTBa ax + b >0 (a> 0) ectb (-*/a;+0);
a <0, torma

ax+b>0 0 ax>-b O x<-Y,

W, CIIeI0BATEIbHO, MHOXKECTBO PEeleHHi HepaBeHcTBa aX + b >0 (a < 0) ects (-[1;-/a);

a =0, Torma HepaBeHcTBO npuMet Bua 0-X + b > 0 u st b > 0 mo6oe aeficTBUTEIBHOE YUCITO
€CTb pElICHHE HEPAaBEHCTBA, a mpH b < 0 HepaBEHCTBO HE MMEET PEIICHUIA.

BapuanTbl 3a1aHNH NPAKTHYECKOl padoThI
[Ipumep 1. Pemmth HEpaBeHCTBA

a) 3x + 6> 0; C)2(x+ 1)+ x<3x+1;
b) -2x +3 > 0; d)3x+2>3(x-1) +1.

IIpumep 2. Pemnts HepaBeHCTBA

a) ax<1;

b) [x - 2| > -(a - 1)%;
c) 3(4a-x) <2ax +3;
d) abx +b>ax+ 3;


https://www.math.md/school/praktikum/paramr/paramr.html#ec2

dr+d 24l x|
e)a’ -1 a-1 ~a+l’
flax +b>cx +d;
h(2 —x -+ 2
.'1:+{ r]}a(;r-f— ]‘
9) 2a 2b

[Ipumep 3. Pemnts HepaBeHCTBA

a) |x +a| +|x-2a| <4a; c)|x+al>2
b) |x + a| < |a|x; d) |x-al<a.
2. Pemnth ypaBHEHHUE C TTapaMETPOM: 3. Pemuth HEpaBEHCTBO C MTapaMETPOM:
a) ax—l—2=—5; a)—4ax£5
_ = EI\,‘."E = z
6) Jax 4; 6) 7
axt+l
p) AVE— 5=0. p) *+3
2xta — —
r) =4 1 r)EI-I-E"w..,’}-:=1

Tema»Pemenune cucreM ypaBHeHMH M HEPABEHCTB»
IIpakTuyeckasi padora 55
Tema Pemenue 3a1a4. YpaBHeHMsl U HEPABEHCTBA

enp: OTpaboTaTh HABBIKH PEIICHISI PA3JIHMYHBIX BUIOB TPHTOHOMETPHUCCKUX YPaBHEHHI

pn lal=l x=/-1"arcsina+mk kez
SInx=4 npu a>1 - peleHuii Her

npu @£l x=+arccosa+2mn nez
COsSX=4a

npu al>1 - peleHuii HeT
cltgx=a a@ - moGoe uncno X=arcctga+imk  kez

Tpumepwl pewienuss mpueoHOMempuyeckux ypasHeHuil.

1. 8sin‘x+6cosx—3=0 , 2. sinx—y3cosx=0

8/ 1-cos’x +6cosx—3=0 T.x. ecmu COSX=0 1oy SINX=0 ;51010
OBITh HE MOXKET.



8cos® x-6cos x—5=0 Jlenum 00e yacTu ypaBHenus Ha COSX

Mycrs €OSX=Z  torma tgx—3=0
8 -6+-5=0 fg’x:xg
D=36+160=196 x=arctgy3+mk kez
6+14 20 5
16 16 4 X==—+1k
3 kez

,.6-14_ 8 1
16 16 2

T
—+ Ik
5 Otget; 3 , kez

CDSX:—l— COS X¥——
2 u 1

X:iz?"?& ok

, pELLIEHUH HET,

5.1
kez (4 4

2

T+2Hk’ kEz ]

+

OtBeT:

BapuanTtbl 3a1aHii NPAKTUHYECKO padoThI
1. Pemure ypaBHEHUS:
i 1 X 2 [ Frd
sinx=— cos—=—= B) CLG2 x=2 . tg x—=|=1
a) 2. 6) 3 2, ) ! o |3 .-|

2. Pemnte ypaBHEHUE, C/IeTaB OJCTAHOBKY:

a) 2sin’ x-5sinx-3=0 ; 6) 2 lgx+2 clgx=5

3. Pemnrte ypaBHEHHE METOJIOM PA3JIOKEHUS HA MHOXKUTEIH:

a) 5sin x+3sin2 x=0 . 6) Sin7 x—sinx=0

4. Pemurte ypaBHEHHE, UCIIOb3Ys OAHOPOIHOCTH!

a) Sinx—y/3cosx=0 . 6) sin’ x—3sin xcos x+2cos’ x=0
IIpakTuyeckas padora 56

Tema Pewrenne 3a1a4. YpaBHeHHs U HEPABEHCTBA

1. Peminte ypaBHEHUS:

_E . X_\E _ =
COSX= sinz=—- B) 1g2x=—y3 ;

| brd —_
Cfg] I+=|=+v3
a) 2 6) : .3 ..|



2. Pemmure YpaBHCHHUEC, CACIAaB NOACTAHOBKY:

a) 2cos’ x+5sin x-4=0 ; 6) 3 tgx-3 clgx=8

3. Pemnre YpPaBHCHUEC, MECTOAOM PA3JIOKCHNA HAa MHOKUTCIIN:

a) 7c0sx-4sin2x=0 . 6) cos5x+cosx=0

4. Perite ypaBHEHHE, UCIIOIB3Ys OMHOPOAHOCTD:
a) Sinx—cosx=0 . 6) 3sin’ x+4sin x-cos x+cos’ x=0
IIpakTnueckas padora 57

Tema Pewienne 3a1a4. YpaBHeHHs 1 HEPABEHCTBA

SamaHue PENINTE YpARHEHHE.

1 4% =64 gyIrT gy T 11 3% 2.3 3= 16 5 4575 =2
2. 5% =23 ! (g} :(EJ 1y (1Y 17 6% +67 =2

Tp-l0 12 | —| =2 =| +1=10 ¥ ¥ ¥
30257 =4 2 3,;:2?_:,‘@ 16 4 18 2.4 =310 =5. 25
4. 25x—4:16x+3 9 42?{_3.43’_4:0 13 53"'14_5“1:25[] 19 37{2_37;:2?31_3?{
5. 3 =g 10 2% _14.2t =320 14 3.2 -2 _4 20, 175 = 297

x4

6. 0,04(0,2) =5" 15 3" +2.34 =21

SamAHHE PENIHTE CHCTEMY VPABHEHHE,

AT 3.5 4 =78 3 +3.3" =54 =gty
21.{ 2% 7 %, 29 47

2xty=5 5 -3y =16 4.3 -3.9 =§1 22y +1=0

43 = g OF _ 4. 5¥ — gD dx+3.4 =28 2T+ =12
22,{ 25 o7 4" 30

12x+y=2 3.2 44.27=70 x-y=1 243 =18

41T +y =43 4.3 =
- y b [T 47 =6

1% +4y = 27 x-y=3
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Tema Pemrenue 3a1a4. YpaBHeHNsI 1 HEPABEHCTBA



SB,E[BHHEI PENIHTE HERPABEHCTEC.

1 x—1 5 x—3x+2 g x—5 =0 ¥ —Sx+4é

=0 S >0 : = e R S
x(x—3) 6+ 3x x4+ Tx x —12x+35
—ax? E P x=502x+7 f_o
5 4—Ox _— 5. MEU 10_%20 14 2| | =0
10-x x 4-x 2 —5c+4
2_
3 3x-l2x 7 EH-8) _, 1. 22y 15 AFHhix+2)(x+3)
x+4 6x+1 2E+77 (2= 1) [ x+4)[3—x)
- 2 x*—19x+84
£y MEU =3 w;o 12, =~~~ = =0 16, 1 + 2 . 3
2|:x—5:|
a—7 x+7 x+1 x+3 =x+2
BaﬂaHHEZ PEMHTE CHCTEMY HERAEBCHCTE.
: — 2t Sx—T=—14+3 2_
17 +5x+5 =11 51 35-2— =0 o4 x x x 920
2 4+5x+5 <19 Sx+1=-1-5x —~Ax+5> 29+ 2x 28, x
Sxwx by [O4x—1=0 ps [AEH 225543 2x—1=0
18 {25;;3 =16 2Ex=z4.6 |lE2-3x«T7-2x (z—2)(x+3) <0
. 5 Sx—10 =15 29 x(x+7)
v {?X}x 577 10=0 12 +x-6=0 20x = 20
162 23. x-6= xz
S 3r= L X +dx+3=0 [3+x|=6
-0 S —2x+1=0 =3 27. R 30.
C2(x+3)—(x-8) <4 ex”+5x <0 |2z +5|=11

3aganue 3.1
«[IpsiMOYTO/IbHASI CHCTEMA KOOPIMHAT B MPOCTPAHCTBE)
1.Haitgure koopauHaThl npoekiuii Touku A(1,-3,5) Ha:
a) TUIOCKOCTH XY; 0)IIOCKOCTh yZ; B)IJIOCKOCTh XZ; T)OCh X; 1) OCh Y; €)OCh Z.

2. Jlokaxkure, uto yeThipexyronpbHuk ABCJI ¢ Bepmmunaamu A(3,5,4), B(5,0,2), C(1,1,-2), J(-
1,6,0) sBisieTcst poMOOM.

3.Jlans! Tpu Bepmunel A(2,1,3), C(-2,1,5), I(-1,2,1) mapamtenorpamma ABC/I. Haiigure
KOOPMHATHI YETBEPTOH BEPIINHBI B.

4.]lansl BepiuHbl Tpeyroibauka A(7,1,-5), B(4,-3,-4), C(1,3,-2). Jlokaxure, 4T0 OH
paBHOOCIPCHHBII.

1.Haitnute koopauHatel mpoekiui Toukn A(-1,3,5) Ha:
a) MIOCKOCTH XY; 0)MI0CKOCTh yZ; B)IUIOCKOCTh XZ; T')OCh X; 1) OCh Y; €)0OCh Z.

2. Jloxaxwure, yro yetbipexyroabHuk ABC/] ¢ Bepmunamu A(2,1,2), B(4,-4,0), C(0,-3,-4), JI(-
2,2,-2) sBrsercs poMOOM.

3.Janst Tpu Bepmmnsl A(1,-2,7), B(2,3,5), (-1,3,6) pom6a ABCJI. Haiinute koopanHaTHI
yeTBepToil BepiuHbI C.

4.]lansl BepiuHbl Tpeyroabauka A(-2,0,1), B(8,-4,9), C(-1,2,3). Boruncnure [UIMHY MEIHAHBI,
MpOBEIECHHOMN U3 BepIIuHbI C.

3aganune 3.4

«CkansipHOoe Npou3BelecHHEe BEKTOPOB)



Bapuanm 1.

— s
1. [lan xBagpat ABCD. Haiigure yron Mexay BEKTOpamMu AC 51 D A.

= =
2. Haiigure ckanspHBIA KBaJpaT BEKTOpa c=71

3. HaiiguTe ckanspHoe npousBeneHue ¢ b ecom |

(@b). 60".

—s

a-b G{4;-2:3} b{—1; —2; 5}

4. BpruuciauTe cKausipHOE IPOU3BE/IEHUE BEKTOPOB ' eciu

5. ABCDA:B:C:D; - xy0, pedbpo koToporo pasHo 1. HaiimuTe ckaisipHOE IPOU3BEICHUE

aD, , BC

BEKTOPOB “*~1 ¢ .

6. Berumcimre yro Mexay npsimsivi AB 1 CD, ecir A(V3; 1; 0), C( 0; 2; 0)
B(0; 0:2V2), (V3 1: 247),

—

1. [lan xBagpat ABCD. Haiigute yron Mmexay BEeKTOpamMu CA u BC,

= .
2. HaiimuTre ckamsapHBIN KBajipaT BEKTOpa C=6l.

— T & —
3. HaiinuTe ckanspHoe MPOU3BEICHHE a- b, eciiu |lal = 6, |b| =4,
(@)= 120",
— 4 -

4. BbIMHMCIHTE CKAIAPHOE IPOM3BEACHNE BEKTOPOB & b, ecnn @(2;—1;3} b{=2; 2;3}

5. ABCDA:B:CiD; - ky0, pebpo kotoporo paBHo 1. Haiinure ckaisspHoe IpOU3BEACHUE

BA, D

BCKTOPOB

6. Beruucnure yron mexxay npsmeiMma AB u CD, A(6; -4; 8), C(12 ;-6 ; 4),

B(8; -2; 4), D(145 ~6; 2),

BapuanT 1

CedeHueM mapa II0OCKOCThIO SBIISETCS:

a) oBaJI;

0) kBajpar;

B) OKPYXHOCTB;

T) KpYT.

JIBa mapa pagmycamu TIcmu2em neperuiaBuian B oauH map. Haliaure auamerp
MOJIy4EHHOTO 11apa.

[Tnomans cheps! paBHA 31 op2. Jlnina AN nepeceueHust chepbl U CeKyliel MmI0CKOCTH

pasua ¥ cm. Haiigure paccrosHue oT neHTpa cepsl 10 CEKYIIeN MIOCKOCTH.
[Inomanp ceuenus mapa MIOCKOCTHIO B 8 pa3 MEHbLIE TJIOAAN NOBEpXHOCTH mapa. Haiiaure

PaCCTOAHUC OT IIJIOCKOCTU CCUCHUA 1O NCHTPA 1Iapa, CCJIN paanuyC 11apa paBCH 5] v 2 CM.



Merammueckuii map paanyca R nepermiaBuiam B KOHYC, 1011181 O0KOBOM MOBEPXHOCTH
KOTOpOTO B 2 pa3a OoJiblIE IJIOMIAN €ro ocHoBaHus. Haiinure BbICOTY KOHYCA.

Bapuanr 2
Ceuenuem cepsl IOCKOCTHIO SBIISETCS:
a) oBaJI;
0) kBajpar;
B) OKPY’KHOCTb;
I') KpYT.
—
JIBa mapa paguycamu “ 37 cmu3em IepervIaBuiIn B oauH map. Haliqure quamerp
MIOJIyYE€HHOTO I1apa.

Inomans cedeHus mapa mIocKocThio pasHa 80 7 cm?. Cekymas MIoCcKOCTh yIaleHa OT IeHTpa
mapa Ha 8 cm. Haiiaure momanp mapa.
[Tnomane cedeHus mapa MmIOCKOCThIO B 16 pa3 MEHbIIIE IUIOMAN IIOBEPXHOCTH mapa. Haiinure

PaCCTOAHUEC OT IIJIOCKOCTU CCUCHUA 10 HCHTPA 1Iapa, €CJIW paanycC 1iapa paBCH 2 CM.

KBagpat miomaan 60koBOi MOBEPXHOCTH MEHOTO KOHYCa BIBOE OOJIbLIE KBaApaTa IIOMAAN
OCHOBaHMs KOHyca. BricoTa koHyca paBHa H. Konyc

neperviaBieH B map. Haiinure paanyc mapa

2.2. 3apanus 1J151 IPOMEKYTOYHOM aTTecTalus
3agaHus 1715 NpoBeieHUs!

arrecrauuu cryaeHToB [I0O B nucbMeHHoii popme mo qucuunimue: «MaremaTuka»
B 2021 - 2022 yyeOHOM roay

Bapuant 1

1. Ypocture BEIpaXkeHue U HaiiauTe ero 3Hadenue ((a+3b)/(a”2-3ab)-1/a) : b/(3b-a)
mpua=75b=13-5

2. Cokparure apods  ( [((3X))] "2:x (-8))/(x*(-12)- [(4x)] ~6)

3. Beruncnure 3navyenue Beipakenus log 3 log 2 273-1

4. Peumnte ypaBuenue \(x2-x-1)=1

5. Haiizure obacts onpeaetenus GyHkimn y = \(3/(4x-5)-81)

6. Haiiure Touku sxctpemyma dynkmumn f(x) = [(3x) A3+ [(9x] ~2+5x+4

7. Pemnre ypaBHeHUE [( 2cos) 72 x-sini/o} [(x+1=0)
8. Berurciute miomaab GUrypsl, OrpaHiICHHON TUHUAME Y = X 2+1, x = - 1,
x=2,y=0

9. I'mnoreny3a nNpsIMOYTOJIBHOTO TpeyronbHUKa paBHa 10 cM, a o1uH U3 KaTeToB paBeH 4 cM. Halinute
MIPOEKIUIO APYToro KaTeTa Ha TUIOTEHY3Y

10. OceBoe ceueHne MIMH/pPA — KBaapaT. Jluaronans oceBoro ceueHus 8 cMm. Haliaure o0béM 1umHapa



Kputepuun oreHuBaHwUs:

5 (oTMYHO) — MHOOBIE MPABUIIBHO BBITOJTHEHHBIC § 3aJ]aHUH, JIBa U3 KOTOPHIX TEOMETPHUICCKUE 3aIaHMS;
4 (xoporio) - JiroObIe TPABUIILHO BBIMOIHEHHBIE 7 3aJJaHUH, OTHO U3 KOTOPBIX TEOMETPUUYECKOE 3aJaHUE;
3 (YIOBIIETBOPUTEILHO) - JIFOOBIC MTPABMIILHO BBITIOJHEHHBIC 5 3a/IaHUH,

2 (HeyIOBIIETBOPUTENBHO) - MEHEE 5 BBIMOIHEHHBIX 3a/1aHUH

3. PexoMeHnyeMasi IMTEPATYpPa U MHbIE HCTOYHUKH

AnexcannpoB A.Jl. Maremaruka : anredpa v Hauajga MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eometpus. 10 kmace : yaeO.11s oOieoOpazoBar. opranuzaiuii: yriryosn. yposers / A.Jl.
Anexcannpos, A.JI. Bepuep, B.U. Peokuk. — M. : [Ipocsemenue, 2014, — 271 c.

AnexcannpoB A.Jl. Maremaruka : anredpa v Hauajga MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHSL.
I'eomerpust 11 kmace : yae6.m1st oOieodpazoBar. opranuzaruii: yriryosn. yposers / A.JL.
Anekcannpos, A.JI. Bepuep, B.W. Peikuk. — M. : [IpocBemenne, 2014. — 272 c.

bammakos M.U. MartemaTuka. 3a1aqyHuK : y4e0.mocodue ajsi CTy/. yIpPeKIASHUH cpel. mpo §.
obpazoBanus / M.U. bammakoB. — 4-e uzn., ctep. — M. : U3garenbckuii ieHTp «AKaneMus ,
2014. - 416 c.

bammakos M.U. MaTtemaTuka : yaeOHUK 17151 CTYA. YIpeKACHUI cpen.mpod. oOpazoBaHus /
M.U. bammakos. — 9-¢ u3., crep. — M. : U3narenpckuii neHTp «Akagemus», 2014, — 256 c.

Maremaruka: anreOpa 1 Hayajla MaTEMaTUYECKOTO aHallu3a, reoMeTpus. Anredpa 1 Hayana
MareMatrudeckoro aHaimsa. 10 kiacc : y4eo.m1s o01ieo0pa3oBart. opraHu3aiui : 6a30BbIi U
yriyos. ypoBau / [C.M. Huxonbckuii, M.K. Iloranos, H.H. Pemernukos, A.B. IlleBkun]. — M. :
[Ipocsemienue, 2014. — 431 c.

Maremaruka: anreOpa 1 Hayalla MaTEMaTUYECKOTO aHanu3a, reometpus. ['eomerpus. 10-11
KJIacCHI : y4ue0.171s1 001meo0pa3oBaT. opraHu3aiuii : 6a3oBbii u yriyosu. yposuau / [JI.C.
Artanacsiz, B.®. byry3os, C.b. Kagomues u ap.]. — M. : npocsemenune, 2014. — 255 c.

[IparyceBnuy M.Sl. Maremaruka: anreOpa U Hayajla MaTeMaTUYECKOr0 aHaJIM3a, TeOMETPHSL.
AunreOpa u Hayasia MaTeMaTHueckoro aHanusa. 10 kiace : yue6.u1s 061eo0pas3oBar.
opranu3zanuii: yriyoma. yposens / M.AL. [IparyceBuy, K.M. Cron6os, A.H. 'onoBuH. — M. :
[Ipocemienue, 2014. — 415 c.

[IparyceBnuy M.Sl. Maremartuka: anreOpa 1 Hayajla MaTeMaTUYECKOr0 aHaJIM3a, TeOMETPHSL.
AnreOpa u Hauasla MaTeMaTHYecKoro aHanu3a. 11 kiace : yuel./u1st o61eo0pas3oBar.
opranu3zanuii: yriyosa. yposens / M.AL. [IparyceBuy, K.M. Cron6os, A.H. ['onoBun. — M. :
IIpocsemenne, 2014. — 463 c.






