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1. [TacriopT KOMIUIEKTA OIICHOYHBIX CPEJICTB
1.1. O6nacTh MpUMEHEHHSI KOMITJICKTA OIIEHOYHBIX CPEJICTB

KoMIuiekT oneHOYHbIX CpeICTB MpeaHa3HAYeH Ui MPOBEPKH PE3yJIbTaTOB OCBOCHHS yueOHOMU
muciuuael - OOZ1.07  MatemaTtuka OCHOBHOH Tpo()eCCHOHATBHONW 00pa30BaTeIbHOM
nporpammbl  (manee OIIOII) mo mpodeccun 35.01.27  Macrep CenbCKOXO35SHCTBEHHOTO
MIPOU3BOJICTBA

KommuiekT 0oueHOYHBIX CpecTB M03BOJIAET OLeHUBATD:
1. ®opMmupoBaHue 351eMeHTOB npodeccuoHanbHbIX komneteHuui (I1K) u anementon
o6mux kommnerenuui (OK):

IIpodeccuonanbHbie U Iloka3aresu oleHKH pe3yJbTara CpencrBa
o01ue KOMIeTeH MU nposepku (Ne
3alaHui)
1 2 3
[IK 1.4 yMEHUE BIIQJICHUE CTaHAAPTHBIMU Pabora Ha
OBnageTh MaTEMaTHYECKUMH | TPHEMaMU; UCTIOIh30BaHUE TOTOBBIX MPaKTUYECKUX
3HAHUSIMU U YMECHHSIMH, KOMITBIOTEPHBIX TIPOTPAMM. 3aHgTuax Ne 1-
HE0O0XOINMBIMU B 12
MOBCEIHEBHOM )KU3HHU, IS
OCBOCHHUS CMEKHBIX PesynTare!
JUCIHUIUIMH U TUCIUATUIMH JK3aMeHa
poheCCUOHAIBHOTO MUK
OK 01 Be16upats croco0Obl VYMeHue BiIaneTh METOJaMUA Pabora Ha
penieHus 3aaa4 JI0Ka3aTelIbCTB, AITOPUTMAMH PEIICHUS IPAKTHYECKHUX
npodecCuoHaNbHOM 3a/1a4; ymeHue GopMyanupoBaTh saasTasx No 1-
IEeITENLHOCTH OTpeieTICHHUs, aKCHOMBI U TEOPEMBI, 12
MIPUMEHUTEIILHO K MIPUMEHSATD UX, IPOBOANTH JIOKA3aTEIbHBIC
Pa3IMYHBIM KOHTEKCTAM paccyXJIeHUs B XOJIe pelIeHHs 3a/1a4. Pesynbratel
YMeHHE BBISBIATH TPUYUHHO- SK3aMeHa

CJICZICTBEHHbBIE CBSI3U M aKTyaJIU3UpPOBaTh
3a/1a4y, BBIIBUTaTh TUIIOTE3Y €€ PELICHMS,
HaXOJIUTh apTyMEHTHI IS I0Ka3aTeNIbCTBA
CBOMX YTBEp)KJICHH, 3a]]aBaTh apaMeTphl
U KPUTEPUH PELICHUS;

- aHAJIM3UPOBATH NOJYYCHHBIE B XOJE
peLIeHHs 3a/1a4l Pe3yJbTaThl, KPUTHUYECKU
OILICHUBATh JOCTOBEPHOCT,
IIPOrHO3MPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

OK 02 Hcnonp3oBars OgnageHue yHuBepcalnbHbIMH ydeOHbIMU | PaboTa Ha




COBPCMCHHBIC CPCACTBA
IIOMCKa, aHaJiu3a u

MO3HaBaTEIbHBIMU JICHCTBUSIMU: B) paboTa
¢ nHpopMaIuei: - BIaJeTh HaBbIKAMU

MPaKTUYECKUX
3aHaTHsIX Ne -

HUHTEpIpeTauu NOJTy4eHUs] THPOPMALUU U3 UCTOYHHKOB 12
uHbOpMaIIH, U pa3HBIX TUIIOB, CAMOCTOATEIILHO

UH(pOPMAIOHHBIE OCYILECTBIIATH [IOUCK, AaHAJIU3, Pesynbprarsl
TEXHOJIOTUU JJIS1 BBITIOJTHEHUS | CHCTEMATU3ALUIO U UHTEPIIPETALIUIO 3JK3aMeEHAa
3a1a4 npoecCuoHaIbHON UHPOpPMALINH .

JEATSILHOCTH

OK 04 D¢ dexTuBHO Pabora Ha
B3aI/IMO)I€I\/'ICTBOBaTB n - TOTOBHOCTBb BECTH COBMECTHYIO MPAKTHYCCKUX

paboTath B KOJUIEKTHBE U
KOMaHJ1e

JeATEITBHOCTh B HHTEPECAX TPAXKIAHCKOTO
001I1ecTBa, y4acTBOBATH B CAMOYIPABICHUN
B 00pa30BaTeIbHON OpraHu3alyu -
MO3UTHUBHOE CTPATETUIECKOE TTOBE/ICHHUE B
PA3IMYHBIX CUTyalludX, IPUHUMATDH
MOTUBBI U apTyMEHTBI IPYrUX JOJIEH IPU
aHAJIN3€ PE3yAbTATOB JAEATEIHHOCTH.

3aHaTHsIX No 1-

12

Pe3ynbTaThl
AK3aMeHa

2. OcBoeHME YMEHHN U YCBOCHUE 3HAHUI

OcBoeHHbIE yMEHUS,
yYCBOEHHbIE 3HAHUA

Iloka3arenu pe3yabrara

Ne zapanmii nasa

NMPOBEPKHU

YMeHue BIageTh METOIaMH
J0Ka3aTeJIbCTB, AITOPUTMaMHU
pelIeHus 3a/1a4; yMEHUE
hopmyIupoBaTh
OTIpeIeTICHNS], aKCHOMBI
TEOPEMBI, IPUMEHSTH HX,
MPOBOANTH JIOKA3aTeIbHbBIC
pacCyXJICHHS B XOJIe
pelIeHus 3a/1a4. - BIaJieHue
HaBBIKAMH y4eOHO-
UCCIIEJOBATEIBCKON U
IPOEKTHOM JESATEIHHOCTH,
HaBBIKAMH Pa3peLICHUs
npobiuem.

yMEHHUE BBIOMpATh
MOIXOISIIUI METOT ISt
peleHus 3a/1a4i; HOHUMaHue
3HaYMMOCTH MaTeMaTUKHU B
W3YyYEHHUH MPUPOJTHBIX U
0OI11eCTBEHHBIX IPOIIECCOB U
SIBJICHUH; YMEHHUE
pacro3HaBaTh MPOSIBICHUE
3aKOHOB MaTEMAaTHUKH .

OBnajieHre YHUBEPCATbHBIMU YICOHBIMH
[T03HABATENILHBIMU JEHCTBUSIMH:

a) 6a30BBIC JIOTUUECKHE JICHCTBHS:

- CaMOCTOATEIBHO (POPMYIUPOBATH U
aKTyaJIu3uPOBaTh MPOOJIEMY,

paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK
WJIM OCHOBAHHUS JUISl CPAaBHCHHUS,
Kiaccuukanuy u 0000IICHUS;

- OIIPEJICNIATh LIEIH JICATEIBHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTCPUHU HX
JIOCTYIKEHHMS;

- BBISABIIATH 3aKOHOMEPHOCTH

pa3BHUTHE KPEATHBHOI'O MBIIIJICHHS IIPU
pelieHuy mpoodiemM

0) 6a30BBIC HCCIIEIOBATEIIBCKUE JCHCTBHS:
- BBISIBJIATH IPUYUHHO-CJICICTBCHHBIC
CBSI3U U aKTyaJIU3UPOBATh 3a]1auy,
COBEpIICHCTBOBAHNE YMEHUN BBIIBUTaTh
TUNIOTE3Y €€ pellleHus, HaXOAUTh
apryMEHTHI JUIsl TOKa3aTeIbCTBA CBOUX
YTBEPIKJICHHH, 33]1aBaTh MTapaMeTPhl U
KPUTEPHH PELICHUS;

- aHaJTM3UPOBATH MOJTyYCHHBIE B XOJI€
peIIeHUs 3a/1a41 PE3YJIbTaThl, KPUTHUCCKU

3aganue Nel.l
3amanue Nel.2




OILICHUBATh UX JIOCTOBEPHOCTD,
IIPOrHO3UPOBATH ,

. YMEHHE IPaMOTHO
MOJIb30BATHCA
YHHUBEPCAIHLHBIMU YI€OHBIMU
M03HABATEIHHBIMH
nercTBUsIMH: paboTa c
nHpOpMaIHeH: - BIaICTh
HaBBIKAMH TIOJTY4EHUS
nHGOpMAIUY U3 KICTOYHUKOB
pa3HBIX TUTIOB,
CaMOCTOSITEIIEHO
OCYIIECTBIISITh TIOUCK,
aHaJN3, CHCTEMATU3AINIO 1
WHTEPIPETAIHIO.

- COBEPLIECHCTBOBAHNE YMEHUH BIIAJIETh
HaBBIKAMU TIOJTy4eHUs HHPOpMaIUH 13
UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATEIBHO OCYIIECTBIISATH TIOUCK,
aHalN3, CHCTEMATU3aLHUIO U
UHTEPIPETANIO HHPOPMALIUN PA3THIHBIX
BUOB U (JOPM IPEICTABICHUS;

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX
dbopmaTax ¢ yueToM Ha3HAUYCHUS
uH($OpMaIMU U BBIOUPATH ONTUMAJIbHYIO
(dopMy mpecTaBIeHUS ¥ BU3YaJIN3allnH;

- OIICHUBATh JI0CTOBEPHOCTD,
JETUTUMHOCTb UH(POPMAIINH, e
COOTBETCTBHE MPABOBBIM U MOPAIILHO-
THYECKHM HOpMaM;

0000111eH1E 3HaHU - HH(POPMALIMOHHBIX U
KOMMYHUKAITHOHHBIX TEXHOJIOTHH B
peIIeHN KOTHUTUBHBIX,
KOMMYHUKATHBHBIX U OPraHU3aIHOHHBIX
3a/1a4 ¢ coOI0IeHneM TpeOOBaHU I
SPrOHOMMKH, TEXHUKH O0€30MaCHOCTH,
TUTHEHBI, pecypcocOepeXeHus, IPaBOBbIX
U 3TUYECKUX HOPM, HOpM
nH(popMaImoHHOM 0€30MMacCHOCTH;

3amanune Nel.l
3amanue 1.2
3amanue Nel.3-
1.6

3amanne Nel7-.-
1.8

YMeHue opranu3oBhIBaTh
paboTy KOJJIEKTHUBA U
KOMaH/Ibl;
B3aMMO/ICHCTBOBATH C
KOJUIEraMH, PYKOBOJCTBOM,
KIIMEHTaMH B X0Jie
npodeccruoHaIbHON
JeSITeNbHOCTH

3HaHUA: ICUXO0JOTUYECKHE
OCHOBBI JIEATEIIBHOCTH
KOJUIEKTHBA,
IICUXOJIOTMYECKHE
0COOCHHOCTH JTUYHOCTH;
OCHOBBI ITIPOEKTHOMN
JESITEIBHOCTH.

COBEPIICHCTBOBAHNE YMEHHUI TPUHUMATh
1IeJIM COBMECTHOM JIeATEIIbHOCTH,
OpPraHU30BBIBATh U KOOPAMHUPOBATH
JIEWCTBUS 1O €€ IOCTIKCHHUIO: COCTABIISATh
TJIaH ACUCTBUHN, PACTIPEICISITh POJIH C
y4€TOM MHEHHH YYaCTHHUKOB 0OCYXIaTh
pe3yabTaThl COBMECTHON pabOTHI;

- KOOPJIMHUPOBATH U BBITIOJIHATH PadOTy B
YCIOBUSX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIISATH O3UTUBHOE
CTPATETHYECKOE MOBEJCHUE B PA3IMYHBIX
CUTYALMSIX, IPOSIBIISATH TBOPUECTBO U
BooOpakeHue, ObITh HHUITUATHBHBIM.
COBEPILIEHCTBOBAHUE YMEHUM
YHUBEPCAIbHBIMU PETYISATUBHBIMU
JIEUCTBUSIMHU:

I') IPUHATHE ce0s U APYTUX JHOACH:

- IPUHUMATh MOTUBBI U APTYMEHTHI
JIpYTUX JIIOJIeH TIPU aHAIN3€e PE3YJIbTaTOB
JIeATEIbHOCTH;

- IPU3HABATh CBOE MPABO M MPABO APYTHX
JOJIEH Ha OIIMOKH.

3aganue 2.1
3aganue 2.2-2.5

«




1.2 CucreMa KOHTPOJISA M OLIECHKH OCBOCHHSI IPOrpaMMbl Y4eOHO# 1M CIUIITHHbI
1.2.1. ®opmbl IPOMEXKYTOUHOH arTecTaluu 1o Y/

(I)OprI HpOMe)lCYTO'lHOﬁ arrecranmmuun

OO/1.07 Marematuka DK3aMeH

1.2.2. Opranu3zanus TEKYyIEro KOHTPOJIsl yCIIEBaeMOCTH, POMEKYTOUHON aTTeCTallly 10
WUTOTaM OCBOCHHUSI MPOTPAMMBI YIEOHOM TUCIIUTUTNHBI
Tekymuii KOHTPOJb 3HAHUW H MPOMEKYTOUHAsl aTTecTaluus SBISAETCS OCHOBHBIM

MEXaHU3MOM OIIEHKH KauyecTBa TMOATOTOBKH oOydatomuxcss mno aucuumuinae OOJ.07
Marematuka B cootBercTBUU ¢ TpeboBanusmMu PI'OC CIIO. IlpomexyrouHas arrecTanus
oOyuarouuxcs MpoBOIUTCS B CPOKH, MPEAYCMOTPEHHBIE pab0UYUM y4EOHBIM IIAHOM.

Texymuit KoHTpOIIb 110 Y /| mpoBOAUTCSA B Ipeienax y4eOHOro BpeMeHHU, OTBEIEHHOTO Ha
JTUCLUILTUHY.

B Hayane u3yueHus AMCHUILIUHBI IPOBOJUTCS BXOJAHOW KOHTPOJIb C LIENBIO MPOBEPKU
YPOBHS MPEIBAPUTENBHBIX 3HAHUN 00y4aloluXcs Ha Ha4aJlbHOM 3Tarne OCBOEHUS AUCLHUTIINHBI.

JlaHHBIE TEKYyIIEro KOHTPOJS UCHOJb3YIOTCS THpernogaBareneM i 3((EeKTUBHOM
y4eOHOU pPabOThl OOYYAIOIIMXCS, CBOEBPEMEHHOTO BBISIBJICHHS OTCTAIONIMX W OKa3aHWs UM
COJICHCTBUS B M3YYEHHUU y4eOHOTO MaTepuana, COBEPILIEHCTBOBAHUS METOAUKH IpernojaBaHUs
JTUCIUIUIAHBIL.

[IpomexxyTrounass — arrectamusi  sBIseTcsa  oOsi3arenpbHO. OHa  MpoBOAWTCS B
YCTaHOBJICHHbIE Y4EOHBIM IUIAHOM CPOKU 10 OKOHYAHUHM OCBOEHHS MPOTrpamMMbl AUCLUILIMHBI
MaremaTtuka NpPOMEXKYTOYHAsl aTTECTallMsl OICHUBAET pe3yNabTaThl y4eOHOW AeSITeIbHOCTU
oOy4Jaroruxcsi 3a 4 cemecTpa 00ydeHUsI.

2. 3aganus 11 KOHTPOJISI M OLEHKH OCBOEHHsI IPOrPaMMbl YU4eOHOM U CUUIIIIMHBI
2.1. 3ajanue 1J151 TEKYLIEr0 KOHTPOJISA

KonTpoasnas padora 1
1. Pernth ypaBHenue x (x - 5) =-4

a)4ul;0)4,5;8)4;r)—4ul;n)l.
2. Pemure HepaBeHCTBO 6x — 3< ((x —5)

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

l—l :(1—[12}—3E
3. Beraucants 24
L n
a) 12;6)398 12:n4n 12.
a®.a®

4.Hpe,Z[CTaBI/ITB B BHUJE CTEIICHU U HAWTH 3HAaUYCHUE BbIPAXKCHUMA a npu a = 6.



1 1
@) 6:6) 6:m)4in)-6m) 6.
5. loctpouts rpaduk GyHKIHH y = 2x + 1.
B 6. B npsiMoyroinsHOM TpeyroiabHUKE TUTIOTEHY3a paBHa 10 cM, a OJIMH U3 KaT€TOB
6 cM. Haiitu BTOpOIi Karer.
a) 4 cM; 6) 16 cm; B) 8 em; 1) V136 em; 1) 10 om.
B 7. bank BeitutaunBaet exxeroano 8% ot cymmbl BKIaaa. Kakoi craner cymma uepes
r'0J1, €CJIM MepBOHAYATIBHBIN BKJIa] cocTaBiisl 7600 pyOneit?
a) 8208 py06.; 0) 608 py6.; B) 8200 py06.; r) 7600 py6.; 1) 8000 pyo.

a a—>b

C8.YIpOCTHTD BEIpaXKEHHE o b a+b

2 BapuaHT

Al. Pemuts ypaBHenue x (x - 4) =- 3
a)3ul;06)4,5;8)3;r)—-3ul;n)l.

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

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

A3. Berauciaute

15 11 N
o -3 — 2£
a) 14:6)1;8)  12;1)-1;0) 12,

A4.IlpencraBuTh B BUJI€ CTCIICHU U HANTH 3HAUYCHUE BhIpAXKEHUST  © ; pu ¢ = 4.
1 1

@) 16:6) 16:m)4:r)~ 16, 16.

AS. IloctpouTts rpaduk pyHkuuu y = - 2x + 1.

B6. B npsiMOyroibHOM TpeyroJibHUKE TUMOTeHy3a paBHa 10 cM, a OIMH U3 KaTeTOB

8 cMm. Haiitu BTOpO# KaTer.

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

B7. bank BeITutaunBaeT exxeroHo 8% ot cyMMBbI BKiIaaa. Kakoit ctaner cymma yepes

TOJl, €CITU TIepBOHAYATIBHBIN BKIIaA cocTaBisut 8600 pybmeit?

a) 8208 py06.; 6) 688 py0.; B) 9288 py06.; r) 8600 py6.; 1) 8000 pyo.

X=y

¥
C8.Ymupoctuts Belpakenue <+ X=V,



Tabnuia mpaBUIBHBIX OTBETOB

3amanus Al A2 A3 A4 A5 B6 B7 C8

b(3a—b)
1 Bapuant a bi B I B a Z
2 BapuaHT a r 0 hi} 0 B

KonTpoabHnas padora 2

Bapnanr 1

[Tpsimas a mapayiebHa TUIOCKOCTH O, TIPSIMast
b Taxke mapayiesbHa IUIOCKOCTH .. MOTYT JIn
aub:

a) beiTh mapanmiensHpIMU?
0) Ilepecekarbcs?
B) BBITh ckpenuBarommmMucs npsMpIMu?

Touka M JIeKUT BHE TNIOCKOCTH
napasienorpamma ABCD.

a) Jlokaxxure, 94TO CpeAHUE JIMHUHA
TpeyrosibHUKOB MAD n MBC napasienbHsl.
0) Haitnure 3Tu cpenHue TUHUH, €CII OOKOBas
CTOpOHA MapaJijiesiorpaMma paBHa 5, a ero
BBICOTA paBHas 4 U JIETUT CTOPOHY, K KOTOPOH
MPOBEICHA, TIOTIOJIaM.

[InockocTh o mepecekaeT ctoponsl AB u BC
tpeyrosibHuka ABC B Toukax M u N
cootBeTcTBeHHO. BN:NC=5:8. MB:AB=5:13.
a) lokaxwure, uto AC || a.

0) Haitnure MN, ecu AC=26.

Uepes Bepmnny C kBagpara ABCD, npoxoaut
npsmas CK, He nexainas B INOCKOCTH
KBajpaTa.

a) loxaxure, uro CK u AD
CKPEILLINBAIOIIHECS.

0) Uemy paBen yroxa mexy CK u AD. VYron
CBK pasen 45 rpangycos, yron CKB pasen 75
rpagycoB?

Bapuanr 2

[Mpsimast a mepeceKaeT II0CKOCTh 0, TIpsiMasi b
TaKKe MepeceKaeT IIOCKOCTH 0. MoryT m a u

b:

a) BeiTh mapannensHpIMUu?

0) Ilepecekarncs?

B) BBITh CKperuBarommMHCs MPSIMbIMU?

Tpeyronbank ABC u tpanenusst KMNP umeror
o6myro cpeanroro muHu0 EF, MN||EF,
EF||BC.

a) loxaxxure, uto BC|| KP.

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

KP:MN = 8:3.

[TmockocTh o mMpoXoauT yepe3 ctopony AB
tpeyrosibHuka ABC. Ipsimas nepecekaer
croponsl BC u AC B Toukax M u N
cootBeTcTBeHHO. MC:BC=6:13, NC:AN=6:7.
a) Jloxaxkure, uro MN || a.

0) Haitmure MN, eciu AC=39.

Touka F nexuT BHE INIOCKOCTH Tparnenuu
ABCD.

a) Joxaxwure, uro AF u BC
CKpPELINBAIOIIHECS.

6) Uemy pasen yroa mexay AF u BC, eciu
yron AFD pasen 70 rpanycos, yroix FDA
paseH 40 rpanycos?

KonTpoabHnas padora 3

Koopaunatbl 1 BeKTOpbI




Touka A — cepeauna otpeska MK. Haiinure koopaunatsl Touku A u JuinHy otpe3ka MK, eciu
M (5;-2; 1), K (3; 4; —3).

2. Touku A u B cummeTrpuunsl oTHOcUTENbHO Touku C. Haligute koopauHaTsl Touku B, eciin A
(=3;5;=7), C(6;2; -1).

3. JlaHbl BEKTOPbI a 3;-2;-Dm b (1; 2; 4). Haiigure:

1) koopaMHAaTE! BekTopa M=—30d+2 b ;

2) KOCHUHYC yIJla MEXAY BEKTOPaMHU ayb,

4. JlaHbI BEKTOPBI a (2;-6;8)mn b (—1; k; —4). Ilpu kakoM 3HaueHUH k BEKTOPHI ayb.
1) KOJIITMHEAPHBI;

2) NeprneHAuKyISIPHBI?

5. CocTaBbTe ypaBHEHHE MJIOCKOCTH, MPOXOAAIIEH uepe3 TOUKy A U NepreHAUKYIIpHON
npsimoit AB, eciiu A (15 2; —3), B (4; 8; —6).

6. laan ky0 ABCDA1B1C1D1, pe6po xoToporo pasHo 1 cm. Ha quaronamu C1D ero rpanu
OTMETHII TOUKY M Tak, uto DM : MC1 =5: 3.

Bapwnanr 2

1. Touka M — cepennna otpe3ka AB. Halinute koopauHatsl Toukn M u qyinHy oTpeska AB,
ec A (6;—5; 2), B (—4; 3; 10).

2. Touku M u K cumMeTpuunbl oTHOCUTENBHO ToukK D. Halinure koopaunatel Touku K, ecnu
M (4; —6; 3), D (=2; 1; 5).

3. JlaHbl BEKTOpHI m (2;-1;3)u fi (~1; 2; 5). Haiinure:
1) KoopAMHATHI BEKTOpa a=—2m+3n :

2) KocuHYC yriia Mexay Bekropamu My

—_t

4. JIaHBI BEKTOPBI m (5;-4;6)m L (15;—12; p). Ilpu kaKkOM 3HAYEHHUH P BEKTOPBI m y
1) KoJITUHEApHBI;
2) nepHeHAUKYISIpPHBI?

5. CocTaBbTe ypaBHEHHE MJIOCKOCTH, MPOXOIAIICH uepe3 TOUKy B u nepneHaukynspHoi npsmoit
BC, ecnu B (3; —2; 4), C (—2; 8; 19).

6. an xyo ABCDA1B1C1D1, pebpo xotoporo paBao 1 cm. Ha nuaronanu AD: ero rpanu
orMeTusu Touky E Tak, uto AE : ED1=2: 7.

KonTposbnas padora 4

OcHoBbI TpUroHOMeTpnu. Tpuronomerpnyeckne PyHKIHA

Bapuanr 1 Bapuanr 2

Beruucaure: 3cos 60° + 2sin 30° Brruncaure: 2c0s 0° — 4sin 30°




Haiiiure 3Ha4YCHHIE BRIPAKCHHA: Haiinure 3HaueHue BoIpakeHus: v 2 COSE +

= T _  ein ™ ctg X
V3tgZ — v2sinZ 93
U3 [peuIoReHHbIX (POPMyYII BHIGEPHTE W3 npemnosxxeHHbIX HOpMys BHIOEpUTE
BEPHYIO: BEPHYIO.

1
1) sin?x-cos’x=1 2) tgx=—— 1) 1+tg°x=_7; 2) —__=cigx
1 2y cin y = 2y 4 ota? x =

3) cgx-tgx=1 4)1+ctgPx= — 3) cos“x—sin“x=1 4)tg°x+ctg°x=1

CoE™ X

VYupocrure Boipaxkenue: (Sin X + 1)(1 — sin x)

VYmpoctute BeipaxkeHue: 1 — Sin X €oS X tg X W HAii/IHTe ero HAYCHHE IpH X = =
Y HalUTE ero 3Ha4CHHEe NpU X = g &
Haiimure COS a, ecut Sin a = —E u 180

Haiiure Sin a, ecu COS @ = 2n210° < a<
s ° @ = 2700

360°

Zzinx — 2 o
prOCTI/ITe BBIPpAXCHUC — - W HAWJUTC

cos® x

VrpoctuTe BeIpaxkernue Sin' X + cos* x + 2sin?

X COS? X W HaiijuTe ero 3HaueHue pu X = :—ﬂ Cr0 3HAUCHHUE TIPH. X = —

™

1%

Beraucimre: sin (—1110°) + 2tg ( S J Brrancimre: ctg (— 765°) — 2cos (— - )

- 2
JIoKa)XuTe TOKICCTBO: JIoKaKUTe TOXKISCTRO:

(tga +ctga)(1—cosda) = 4sin 2a
cosda +1= %sin da(ctga —tga)

KonTpoasnasi padora 5
«IIpousBoanas. IlpuMeHeHue Mpou3BOAHOM
Bapuanr 1.

1.. Haiimute mpou3BOAHYIO (PYHKITUH:

}f:lX3+£ y:—lX3+ﬁ Jx
a) 3 X . 6) 6 .p) J=4 X +COS X

JC'.TK':—.J;’3+%)1.’2

2.. Beruucaure f (-2) , €CITH

3..Haiigute yrioBoii kodQpuIHeHT KacaTeabHOU K rpaduky GyHKIUY :
i

o
V=2+CIgX g rouxe "6

4..Touka IBHXKETCS 110 KOOPAUHATHOM NMPSAMOM 110 3aKOHY

xH=38-26-7 ,rae X £ KOOpJMHATa TOYKH (B METpax) B MOMEHT BpEMEHH { (B
cekyHzax). Haiinute ckopocTh Touku uepes 3 ¢ rnocie
Hayaia JIBMKEHUSL.




5..Ha pucymke usobpaxen rpadux gyuximun V=1 Xy xacarensuas k nemy B Touke ¢

flx)

abcruccoit x,=1 . Haiinure

6. CoctaBbTe ypaBHEHHUE KacaTebHOU K TpaduKy QyHKIUU
fixt=x'~4x-1, 5 rouxe ¢ abermecoit Fo=—3 |

7. Haiigute npou3BoiHy0 QyHKIUU:
J=-3cos8-2x

Bapuanr 2.

1.. Haiinure nmpou3BoHYO (QYHKITAHU:

1° 7
a) F=g* X ;6) y=5x"+2Vx ; B) y=—3x —2cosx

1
. fx=2x-=x+x
2.. Beranciure £1-2) ) ecru 2

3..Haiinure yrinoBoit ko3 GUIIUEHT KacaTeIbHOU K rpaduKy )yHKIIHH:
by

, XEI
y=3-2[gxptouke = 3
4.. Touka IBHKETCS IO KOOPAMHATHOMW MPSAMOU MO 3aKOHY

xb=0-26+t-41 ,rae X £ KOOpJIMHATa TOYKH (B METPaX) B MOMEHT BPEMEHH ¢ (B
cexkyHaax). Halimure ckopocTh TOUKH Yepe3 2 C Mmocie
Hayasa JBMKEHHUS.

5..Ha pucynke n3obpaxen rpapuk ¢pyuxiuu V=X y xacarenpHas K HEMY B TOUKE C

abermccoit X0=2 | Haitaure £ %)

S TR

—a § — = o i = N
: i

Nl ==l & ! i e =

6. CocTaBbTe ypaBHEHHUE KacaTeNbHON K rpaduKy QpyHKIUK
fixi=3xX'+2x-3, g Touke ¢ abcuuccoit H="4

7. Haiigute npousBoauyto GyHKiuu: J- =4 5e(2-3 x1

KonTtpoabHnas padora 6.

MHoOrorpaHHUKHM M TeJjla BPallleHUs



3ajaua: ¥ mapasuiesnenurena TpH IpaHu UMEIOT mwiomanu 2w, 4 y°u 5 m?. Uemy paBHa nonHas

IIOBCPXHOCTDH Hapannenennnez[a?

3amavya: OcHOBaHME TUPAMHU/IBI — MPSMOYTOJIBHUK CO cTopoHamu 9 u 12 cm, Bce O0KOBEIE pédpa

paBHbI /2,5 m. Halimute 00EM TUpaMUIBbL.

3agaua: BeicoTa MpaBHIBLHON YETHIPEXYTOIBHOM MUPaMUIbI paBHa / cM, 8 CTOPOHA OCHOBAaHHUSA 8

cm. Halimure 60okoBOE pedpo.

3agaya: OCHOBaHUE MUPAMUJIBI — IPSIMOYTOJIBHUK CO cTOpoHamMu 6 cm u 8§ cm. Kaxknoe 60koBoe
pedpo mupamuabl paBHO /3 cm. BRIYUCINTE BBICOTY MHPAMUIBI.

3anaga: Kyua me6Hs uMeeT KOHUYECKYI0 (popMy, paiuyc OCHOBaHMS KOTOpoil 4 M , a

obOpasytromas 5 M. Haiiqute 00bEM 111e0HS.

3ajaya: Haiitu momanp ceueHus mapa paguycom 25 ¢M III0OCKOCThIO, TPOBEAEHHON Ha

paccrosiuuu 20 ¢cM OT IIEHTpa 1Iapa.

3amaua: O0BEM 11apa paBeH 288 1 ¢\2, Haitaure miomaas moBEpXHOCTH MIApaA.

3amaua: [Tnomans G0KOBOI TIOBEPXHOCTH KOHYyca paBHa 15 Z cM?, a miomap ero 0OCHOBaHMS Ha

6 cm? menbine. Haiinure 06B8M KoHycA.

3amaya: Pannyc munuHApa paBeH S cM, Ioma s 60KOBOM MOBEPXHOCTH BABOE OOJIBIIIE

mIomaayu ocHoBauus. Haligure 00bEM mummHapa.

3agayva: [110CKOCTh TPOXOIUT HA PACCTOSIHMU 6 CM OT LIEHTpa 1mapa. Paguyc cedeHus paBeH 8§

cM. Haitgure niomaab NOBEPXHOCTH 1Iapa.

KonTpoasHnas padora 7

IlepBooOpa3nasi pyHKIUU, ee IPUMEHEHHE

1.Haiinure oOmumii BUa mepBooOpa3HBIX:
f(x)=2x—-5HaR

f(x)=x'—2sinxHa R

f(x) = 2x°-4x+3 Ha R

2. Beraucnure F(b) — F(a), ecnu

f(x) =3x%—2x;
2 2
a=3 ;b= 3.

3. Beruucnure niomaas GUrypsl orpaHu4eHHOM!:

a) rpagukoM QyHKIUK f(X) =6X-X? U TMHUAMH,
a=3;b=25;

0) rpaduxom ¢pynkuuu f(x) =sin x, a=14 ; b=

4. Haiinure neppoo6pasnyto GpyHkuun f{x)=4-x2,

1.Haiimure oOmuii Bua mepBooOpa3HbBIX:
f(x) =3x -1 HaR

f(x) = x>+ cos x Ha R

f(x) =2x3-3x+2mHaR

2. Beruncnute F(b) — F(a), ecu

f(x) =3 x3+ 4 x;

4
a=3 ;b=

3. Brruncnure miomaas GUrypsl
OIpPaHUYEHHOMN:

a) rpaguxoM dyHKUK f(X) =x— 2X+2 1
nuausaMH, a = 0; b = 2;




rpaduk KOTOpoi NpoxoauT yepe3 Touky (-3; 10). 0) rpaduxom ¢pynkuuu f(x) =cos x, a=0 ; b=m.

4. HaiinuTe nepBooOpa3Hyro pyHKIUU
f(X)=4x—x?, rpaduK KOTOPOil IPOXOIHUT Uepe3
Touky (-1; 1).

KonTpoabHnas padora 8
Crenenu u kopHu. CteneHHasi pyHKuMsA
1 BapuaHT
Nel. Beruucnure:
a) =T, 6) LT B) - B 00m0ET + =151
No2.Pacrionosxute uncina B mopsiike yobianusi: L 10, &

Ne3. Vmpocture BbIpaKeHUE M HAWIUTE €T0 3HaYeHne: Bb' -4fb - B py b=-3.

27 1
1 - L [ L
Ne4 Boruucnute: a) 857 ; 0) |84 -l ; B) 0,000%2°; T) | 1§ -l i) RLE

L L - = .b'._._ 1
No5.Vrpocrture BeIpakeHHE: a)¢ ¢ 0)* " x"; B) | | ;T) e

Ne6. Pemnre ypaBHeHue: a)  —8-18=-3 §) f+mxr13=-1

D onE, 4
V==X"+Xx
No7. CocTaBbTe ypaBHEHHE KacaTeIbHOU K TpaduKy QyHKIIUHA 3 B TOUKE X =1 .

. . e
Ne8 YrpocTuTh BeIpaskeHHE (x=243)[Vx+ 247+ 2¥y"+ Uy®

N99.COKpaTI/ITe I[pO6I/I, cuuTasd, 4To HEPEMECHHBIC IIPUHHUMAIOT HCOTPULIATCIbHBIC 3HAYCHU !

JdB-E
a) A& ) F-F

2 BapuaHT

Nel. Berunciure:

a) ¥5% §) DIWEE p) JIE+\FE

Ne2.PacronoxuTte uncia B mopsiake Bo3pactanus: « &l 7.

Ne3. YIpocTuTe BHIpaKeHHE U HAMUTe ero 3HaueHue: 50+ -4i6’, mpy «=-5.

o - ‘g -
A = L 3— L
Ne4. Beruuciure: a) §47; 6) |.+9 | ; B) L0081 1) | ) ; )7

oL LoL al i :
No5. Ympocrtute BelpaskeHue: a)t " 0) x :x'; B) | | ;T) e

Ne6. Pemute ypapHeHue: a) 4 -10e+XE =2 ; §) o +6x-E7 =-1

r— 05
Ne7. CoctaBbTe ypaBHEHHE KacaTeNnbHOI K rpaduky ¢pyHknun Y=X ~ +3 B Touke X =1 .




6 6P .  1TE
Ne8. YIIpOCTHTb BBIpaKeHue |2 Va—yT+43d'y

_}.+

ol ;»-'E

Ne9. Coxparute npo0u, cunras, 4TO NEPEeMEHHbIE TPUHUMAIOT HEOTPHUIIATEIIbHBIC 3HAUCHUS: a)

EE SO )
Fr-dt §) W

KonTpoabnas 9

Jlorapudpmuyeckas pyHkuumn

Yacts A

Banuwume monvko omeem

1

loga. L

1. Bouneure 228
2. Berancure 109104+109,,25

3. CpaBHHuTE log, ., 3.5 #log, 4, 4,1.

1 16 1

8
1i6g, 18 14,8 .
4. Beruucnure 2 C9*81 3 09227

5. Boipasure logi55 yepes Jorapu@m 1o

Yacts A

Sanuwume monvko omeem

1
lo -
1. Bouncnure —2°* 4

2. Borauciure 109590-10g;2
3. CpaBuure log,3,5 #log,5,6.

1
2log,,3-=loq,,0,81.
4. Beraucnure Ji0277 70010

OCHOBAHMIO 3. 5. Beipazute 1097 yepes JIorapudm mno
OCHOBAHHIO
Bapuanr 1 Bapuant 2
IO 16 2 Iog3 7
g% . 54|0953 . |Og s i [1) 3
1. Beruucouts: 1) ; 2) ; 1.Boraucnuts: 1) 27 . 2) 3 ,

3) log,135—-1log, 20+ 2log, 6

2. Haiitu o6nacte onpenenenus GpyHKuu y = log3
(x2-13x+12)

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

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

4. PennTe HEPABEHCTBO U YKAKHUTE BCE €TO
uensie pemerns 10g3x > 1og3(5 — x)

log, (x—5)
5. Pemure HepaBeHCTBO: a) 3

6) log,(x—2)+log,(x-8) <o

>-1

3) log, 56+ 2log,12 —log, 63

2. Haiiti o6nacth onpeneneHust GyHKITUU y =
Ig (-x2 — 5x + 14)

3. Pemure ypaBHenue: a) logd(2x + 3) =3;
0) log3(x-8) +log3 x=2 B)
log:,x+log,,x—6=0

4. Pemmure HEPABCHCTBO U YKaXKUTC BCC €I'0
LECJIBbIC PCHICHUA

log,(2x+3) log,(3x—-2)
7 7

<

5. Pemite HepaBeHCTBO: a) logs(x -3) < 2;

6) log,(x-35)+log;(x-2) 4

KonTpoabsnasn 10

YpaBHeHUsS M HEPABEHCTBA

Nel. Pemnth ypaBHEHHS.




3x+1_2_4[,.‘{—3]
1) 5 15

2) (x-3)(x-2) = 6(x-3)
3) VX-16 - X% —22
Ne2. Pemuth HepaBeHCTBa.
1) x’+4x-4
2)2x*+x+30

3) [12x—5|

Ne3. Pemuthb cuctemy JIMHEHHBIX ypaBHEHUH.

2x—y—z=4
Ix+dy—2z=11
‘3}(—2}442:11 _

Nel. Pemuts ypaBHeHUs.

1-3y 33—y

2) 0,3x(x + 13)-2x(0,9 - 0,2x) = 0

3) VX+I =x2_11

No2. Peminth HEpaBEHCTBA.

1) x*+2x+3>0

2)3x%-4x +2

3) [3x—6| 1

No3. PemuTh cUCTEMY JTMHEHHBIX YpaBHEHUH 110 GopMyIie

3x+2y+z=3
‘5x—2y—22:3

xX+y—z=-2

IlepeyeHb MpPaKTHYECKUX PadoT

Tema « IloBTOpeHHE Kypca MATEeMATHKH OCHOBHOM IIKOJIBD)

HGHL U 3a7a4u Y BIaJE€Th METOJaMH AO0Ka3aTeJIbCTB, AJITOPUTMAaMU PCHICHUA 3a/]a4; YMCHUC
(I)OpMyJ'II/IpOBaTB ONpCACIICHUS, aAKCUOMBI U TCOPEMbI

IIpakTyeckoe 3ansaTue Nel
Buabl miockux (puryp 1 ux miomaib.

3aganus 11 NPAKTHYECKOH padoThI



1 BapuaHT

B tpeyronsuuke ABC yron A pasen 90 °, AC = 6, sin B = 0,3. Haiinute BC.
Touka H siBnsieTcsi oOCHOBaHHMEM BBICOTBI, IIPOBEAEHHOM U3 BEPUIMHBI IPSMOTO yriia B Tpeyronbhu-
ka ABC k runorenyse AC. Haiimute AB, eciu AH =7, AC = 28.

B tpeyronsuuke ABC yron C pasen 90°, ACZIO‘\@, BC = 5. Haiigure sin A.

B tpeyromsnuke ABC yron C pasen 90°, sinA = 0,6, BC = 3. Haiinute BoicoTy CH.
Karetsl npsiMoyrospHOro TpeyrojapHuka pasubsl 15 u 20. Haiigure BbICOTY, IPOBENEHHYIO K
TUIIOTEHY3E.

2 BapHaHT

B tpeyronsuuke ABC yron C npsimoit, AC =6, cos 4 = 0,6 . Haiiqure AB.

KareTsl npsiMmoyrossHOro TpeyrojapHuka paBHsl 21 u 72. HaliguTe BbICOTY, IPOBEAECHHYIO K
THIIOTEHY3E.

Touka H siBnsieTcss ocHOBaHHEM BBICOTHI, TPOBEAEHHON U3 BEPUIMHEI PSIMOTO yria B tpeyromsHu-
ka ABC k runorenyse AC. Haitnute AB, eciu AH = 4, AC = 16.

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

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

IIpakTnyeckoe 3ansitue Ne2
Haxo:xknenue miomaaei puryp
BapuaHThl 3a1aHNH NPAKTUYECKOl padoThI

[Inomane npsamMoyroyibHUKa paBHa 75. HaliiuTe cTOPOHBI 3TOr0 MPSMOYTOJbHUKA, €CII OJHA U3
HUX B 3 pasa 00JbIIe IPYTrou.

HaiinuTe momans npsMOyroJIbHUKA, €CJIM OJJHA U3 €r0 CTOPOH paBHAS, a yroJi MEXTy
JMaroHajs M paBeH 60°.

[Inomane napamienorpamma pasua 90. Haliqute BbICOTY napaiesiorpaMMa, MpoBEeACHHYIO K
CTOpOHE, paBHOM 12.

Haiigure nmiomaabs paBHOCTOPOHHETO TPEYroJibHUKA, CTOPOHA KOTOPOTO paBHa 12.

Brrunciute momans tpaneiuu ABC/I ¢ ochoBanusamu Al u BC, ecniu AJ/[=20, BC=4, AB=16
u yron A=30°.

Haiigure niomaap paBHOOEAPEHHOM Tpamnennu, OCHOBAaHUS KOTOPOi paBHbI 8 U 12, a GokoBas
cTopoHa pasHa 10.

[Tnomas npsAMoyroJibHKKa paBHa 520 M2, a OTHOIIIEHHE ero CTOpoH paBHo 2: 5. Haiinure
[IEPUMETP JAAHHOI'O NPSMOYTrOJIbHUKA.

Croponsl napayuienorpamma pasHel 5 cMm 1 11 cm. Haligute ero miomans, €ciy OUH U3 YIJIOB
pasen 30°.

Haiigure miomaap pomba co ctoponoit 24 cm u yriom 120°.

Haiinure niomaas napamuienaorpaMmma, IEPUMETP KOTOPOTro paBeH 42 cM, a BBICOThI paBHBI 8 CM
u 6 cMm.




[MpakTuyeckoe 3ansaTHe N3
Haxo:xnenue miomane puryp
3ananus AJ151 NPAKTHYECKOH padoThl
1)Haiinute mepumerp pom6a, mIomaas KOTOpPoro papHa 48 cM? a ocTpalii yrou pases 30°.

2)Haiiaure miomaab paBHOOCIPEHHOM Tpanelun, y KOTOPOi OCHOBaHMs paBHbBI 8 cM 1 18 cM, a
OOKOBasi CTOpOHA paBHA CPETHEH JIMHUMU.

3)B npsiMoyrosibHO# Tpareiuu 00JbIias 00KOBasi CTOPOHA paBHA CyMME OCHOBAHHUH, BHICOTA
paBHa 12 cm. HaiiguTe miomaab NpsiMoOyroibHUKa, CTOPOHBI KOTOPOI'O paBHbI OCHOBAHUSAM
TpaIeuuH.

Touka kacaHHs Kpyra, BHIUCAaHHOTO B IIPSIMOYIOJIBHBIN TPEYTOJIBHUK, JAEIIUT TUIIOTEHY3Y Ha
4acTH, paBHbIEe 4 cM U 6 cM. HaliguTe muomaap 3Toro Kpyra.

[Inomane npssMoyrosbHUKa paBHa 75. HaliiuTe CTOpOHBI 3TOTO IPSIMOYTOJIBHHAKA, €CJIA OJTHA U3
HUX B 3 pasa 00JbIIe IPYrou.

Haiinue momans mpsMOyroJibHIKA, €CJIM OJTHA U3 €0 CTOPOH paBHAS, a yroJ MEXTY
JMaroHajs MM paBeH 60°.

[Tnomane nmapamtenorpamma pasHa 90. Haliqure BeICOTY nmapasuiesiorpamma, poBEIECHHYIO K
CTOpOHE, paBHOM 12.

Haitaure nomaas paBHOCTOPOHHETO TPEYTOJIbHUKA, CTOPOHA KOTOPOTO paBHa 12.

Brrunciure momans tpanenuu ABC/I ¢ ochoBanusamu Al u BC, ecnu A/I=20, BC=4, AB=16
u yroi A=30°.

HaiinuTe momaas paBHOOSIPEHHOM Tpanenuu, OCHOBaHUSI KOTOPO# paBHBI 8 U 12, a OokoBas
cTopoHa pasHa 10.

ITnomas npsMOyronbHEKA paBHa 520 M2, a OTHOIIEHHE ero CTOpOH paBHo 2: 5. Haiiaure
MEePUMETP AAHHOTO MPSIMOYTOJIbHUKA.

CropoHbl napasuiesniorpamMmma paBibl 5 cMm 1 11 cM. Haiiaute ero miomasas, eciv oAuH U3 YIJioB
pasen 30°.

Tema »IIpsiMbIe ¥ IJIOCKOCTH B MIPOCTPAHCTBE»

LIGJ'IL H 3a1a4u1 O606H_II/ITI> U CUCTCMATU3UPOBATH 3HAHUS 110 TEMC «HpﬂMHe U IIJIOCKOCTHU B
MMPOCTPAaHCTBC»,; 3aKPCIIUThL YMCHHA HUCIIOJIb30BATH ITOJTYYCHHBIC 3HAHUA [UIA PCIICHUS 3a/1a4

IIpakTnyeckoe 3ansaTue Ned
Teopema o Tpex nepneHIuKyJIsipax

Leas padorbl: OGOOIUTE U CHCTEMaTU3UPOBAThH 3HaHUA N0 TeMe «IleprneHauKyIsIpHOCTh B
IIPOCTPAHCTBE; 3aKPENUTh YMEHUS UCIIOJIb30BaTh MOJTYYCHHbBIE 3HAHUS AJIS PELIEHUS 3a1a4

TeOpeTI/I‘{CCKI/IC CBCIACHUA K HpaKTHqCCKOﬁ pa60Te:



Onp. JIBe ipsiMbIe B IPOCTPAHCTBE HA3bIBAIOTCS MEPIICHAUKYISIPHBIMU, €CITH YTOJl MEKy HUMU
pasen 90°.

Ilpusnak nepneHOquzﬂpHocmu npAMOU U NIOCKOCIU

Ecnu npsimast nepneHauKyasipHa K IBYM NIEPECEKAIOMIMUMCS TIPSIMBIM, JISKAIIUM B TUIOCKOCTH, TO
OHa MEPIEeHIUKYIISIPHA K 3TOM IIOCKOCTH.

B 3amagax gacTto HCIIOJIB3YCTCA meopema o 3-x nepnenOuKyIApaAx.

[Ipsimast, mpoBeaEHHAs B IIJIOCKOCTH Y€pe3 OCHOBAHUE HAKIIOHHOM IEPIIEHIUKYIISIPHO K €€
IIPOEKLHUU HA ITY IJIOCKOCTh, NEPIEHAUKYIISIPHA U K CAMON HAKIIOHHOM.

[Ipsimast, mpoBeAEHHAs B IIJIOCKOCTH Y€pPE3 OCHOBAHUE HAKJIOHHOW MEPIIEHIUKYIIIPHO K HEM,
MEPIEHIUKYIISIPHA U K €€ IPOEKIMH.

BapuanTtsl 3a1aHuii NpaKkTH4YeCKOH padoThI

Nel. Yepes Bepmnny B kBagpata ABCD nposenena npsmas BF neprienaukysisipHo ero
mockocTtu. Haitnure paccrosinue ot Touku F 1o Bepmunel C, eciin BF=8 cm, ctopona kBajpara
paBHa 4 cm.

Ne2. Tan npsimoyronsuuk ABCD. Uepes Bepuinny Brposenena npsimas BM nepnieHaukyisipHo
K ero mrockoct. Hatimure AD, ecmm AM=5 cm, MD=8cm.

No3. Yepes Touky O nmepeceueHus AuaroHaiei KBaapara co CTOPOHON 5 CM pOBEJIEHA Mpsmas
OK=6 cM nepneHauKyIsipHO K IUIOCKOCTH KBaapaTa. Haliiure pacctositHue OT TOUYKU A 710
BEpIIMHBI KBaJpaTa

Ne4.Otpe3ox AD nepnieHIUKYISIpEeH K TUIOCKOCTH PaBHOOESIPEHHOTO A ABC, AB=AC=5,
BC=6, AD=12, AE-BrIcoTa A ABC. Haiimutre AE, DE, BD, DC

Bapuanm 2

Nel. Yepes Bepmiuny B kBaapara ABCD npoenena npsmasi BF neprieHaukyaspHo ero
mwiockoctu. Halinure paccrosanue ot Touku F 1o Bepimmnbl A, ecii BF=8 cMm, cropona kBaapara
paBHa 4 cM.

Ne2. JTan npsimoyronsauk ABCD. Yepes Bepuinny BripoBenena npsimas BM neprieHaukynsipHO
K ero miockoctu. Hatimure AD, ecitm AM=3 cm, MD=7¢cMm.

Ne3. Yepes Touky O nepecedeHus AMaroHaieil Kkpaapara co cropoHoit 10 cm npoBenieHa npsiMas
OK=5 cm nepreHauKyIsSpHO K MIIOCKOCTH KBajpara. Haiinute paccTtosiHre OT TOYKU A 10
BEPIIMHBI KBapaTa.

Ne4.Ot1pesok AD neprieHAUKYISIPEH K MI0CKOCTH PaBHOOEIPEHHOTO A ABC, AB=AC=5,
BC=6, AD=12, AE-BrIcOTa 4 ABC. Haiingute AE, DE, BD, DC

IIpakTnuyeckas paéora 5
YroJu mexkay npsiMoi M IVIOCKOCTHIO

LIEJIN: oTpaboTKa 3HaHUI, YMEHUI U HABBIKOB 110 HAXOXKIACHUIO yIila MEXIY MPSMON U
IJIOCKOCTBIO; YMEHHUE CTPOUTH TAKUE YTJIb.

1. ITo pucynky HazoBuTe: nepreHAUKYsIp (AJl), ocHoBaHue neprieHauKysapa(/l), HaKITOHHYIO K
mwiockoctu o PA), mpoekiuio HaKIOHHOU Ha TIOCKOCTh o PT).



2. CpaBuaute AP u AD. (AP>AD, Tak Kak nepneHauKysp MEHbIe 0001 HaKITOHHOK).

3. Uto Ha3bIBAETCS pACCTOSIHUEM OT TOYKHU A JI0 IJIOCKOCTH o?(JyirHa neprneHaukymispa All)

4. ChopmynupoBats Teopemy o Tpéx neprnenaukyisapax (Ilpsmasi, mpoBenéHHas B TNIOCKOCTH
4yepe3 OCHOBAHME HAKJIOHHOM NMEPIEHAUKYISIPHO K €€ MPOEKIUHU Ha 3Ty MJI0CKOCTb,
MEPIEeHIUKYIIPHA U K CaMON HAaKJIOHHOM.

5. ChopmynupoBats TeopeMy, o0OpaTHyto Teopeme o Tpéx neprnenaukymspax (IIpsmas,
IIpOBEAECHHAS B IJIOCKOCTH Y€PE3 OCHOBAHUE HAKJIOHHOW IEPIEHIUKYIISIPHO K HEM,
MEPIEeHIUKYIIpHA.

Onpenenenue: [Ipoekuyeil TOUKH Ha IIOCKOCTh Ha3bIBAETCS OCHOBAHUE MEPIICHIUKYIISPA,
MIPOBEJIEHHOTO U3 3TOM TOUKH K IJIOCKOCTH, €CJIM TOYKA HE JIEKUT B IJIOCKOCTH, M caMa TOUKa,
€CJIM OHA JIE)KUT B MJIOCKOCTH.

7. Ilpoexuuei npssMoH a Ha TUIOCKOCTBD 0, HE MEPIICHIUKYISIPHYIO K 3TOW NPAMOU, SBIIAETCS
npsimasi.

8.BcrioMHUM orpeiesieHre: YTIIOM MEX Ty IPSIMON U TUIOCKOCTBIO, IIEPECEKAIONICH 3Ty PSIMYIO
U HE NEPIEHANKYISIPHYIO K HEM, HA3bIBAETCS YrOJI MKy NPSAMON U €€ MPOeKIMEen Ha
IIJIOCKOCTB.

3agaHus A5l MPAKTHYECKOil padoThI
3anayga 1:

B nmapamnenenunene ABCDA1BICIDI - ABCD — kBazgpar co cTopoHOH, paBHOH 2 cM. Bee
OOKOBBIC TpaHu — MpsMOyrobHUKH, B1D=5 cm. Haiinute yrisl mexxay B1D u mimockocTeio
ABC u mexnay B1D u miockocteio DD1C1. P Pemenue: yron mexay B1D u miockoctsio ABC
ectb yroa BDBI.

1. ABCD — kBanpar. Ilo teopeme ITucaropa BD2=22+22=8; BD=2 ;
2.13 mpsimoyrospHOTO Tpeyroiasauka BDB1: cos BDB1=BD/DB1=2 /5=0,4 ; BDB1=550

3. AHajnoru4Ho u3 npsMoyroJsibHoro TpeyronpHuka B1DC1: sin BIDC1=B1C1/.B1D=2/5=0,4;
B1DC1=230 35(yrox HaxoauM 1O TaOJIHIIE CHHYCOB).

4: VI3 ToukH, OTCTOSIIEH OT IIIOCKOCTH Ha PACCTOSIHUE a, TPOBEJICHBI JIBE HAKIIOHHBIE,
o0Opa3syromue ¢ MI0CKOCThIO yribl B 450 , a Mexay co6oii yroa B 600 . Onpenenuth pacCTOsSHUE
MeXAy KoHIIaMu HakJIoHHbIX. Pemenue: 1. Tpeyronsauku ACH u CHB nipsiMmoyrosibHbl€ U yribl
CAH= CBH=450 CH=AH=HB=a 2. Ilo Teopeme [Tudaropa CA=CB=a ; 3. B TpeyronbHuke
ABC yron ACB=600 u AC=CB tpeyronsauk ABC paBHOocTOpOoHHMII AB=a ;

5: Otpe3ok anuHoi 10M nepecekaer MI0CKOCTh, KOHIBI €r0 HaXO0ATCS Ha pacCTOSIHUAX 2M U 3M
OT 11ockocTH. HaliTh yroa Mexay JaHHBIM OTPE3KOM M IIOCKOCTbI0. 3. BEIyuuTh onpeneneHue
yria MEeXKIy IpsIMOU U TUIOCKOCTBIO.

IIpakTnyeckoe 3anaTueNe6

YroJu mexkay npsiMoi M IVIOCKOCTHIO

Iesb: 0000IMUTE MOHATHE YIIa MEXKAY NPSMON U MIOCKOCTHIO;
HAy4YUTh CTPOUTH YroJ MEXIY MPSIMOM H IJIOCKOCTBIO IIPU pabOTe ¢ MHOTOTpaHHUKAMU;
000CHOBBIBATh UJIM OTIPOBEPraTh BIIBUTAEMbIE MPEAIIOJIOKEHUS;



pa3BHUBaTh IPOCTPAHCTBEHHOE MBILUIEHUE, BOCIIUTHIBATh CTPEMIIEHUE K IPUOOPETEHUIO HOBBIX
3HAHUN, UHTEPEC K IPEIMETY.

/ / 1) Ilo pucyHky Ha30BUTE: IEPICHAUKYISP, OCHOBAHUE
P

NEePHEHANKYIISAPA, HAKIIOHHYIO K TIJIOCKOCTH (L, HAKIIOHHOM, MPOEKIIUIO
HAKJIOHHOH Ha INIOCKOCTE Ol.
2) CpaBuure AP u AD.

3) Urto Ha3bIBaeTCSl PACCTOSIHUEM OT TOYKU A JI0 TIOCKOCTH 07

4) Yro Ha3bIBaeTCA PacCCTOSTHUEM MEXKY NapauleIbHBIMU MJIOCKOCTAMU?

5) ChopmynupoBaTh TeOpeMY O TPEX NepNeHANKYIsIpax (Ilpsamas, nposedénnas 6 niockocmu
yepe3 0CHOBAHUE HAKIIOHHOU NEPNEHOUKYNIAPHO K €€ NPOeKYUU Ha 3mYy NIO0CKOCHDb,
NEePREeHOUKYIAPHA U K CAMOU HAKNOHHOU.)

3agaHus 4151 MPAKTHYeCKOil padoThI
3amaua 1: Jlan kyo ABCDA1B1C1D;. Cropona AB paBna 11M. Halinure Bem4uHy yrita Mexy
nraroHanbio kyoa Bi1D u mockoctero ABC.

Jan kyo ABCDA1B:1C1D;. Cropona AB pasHa 11m. Halinure Benm4uHy yrita Mexy
muaroHanpio kyoa BiD u miockocteio ABC.

Hano: ABCDA1B1C1D1,— xy0, AB = 11m
Haiitu: yron mexxny BiD u ABC.

B npaBuiibHOM yeThipéxyronapHoi nupamuae SABCD ¢ BepumnHoit S Touka O — LeHTp
ocHoBanusi, SO=35, SD=37. Haiinute nnuny otpeska BD.

HMano: SABCD npaBunpHas nupamuja,
O— 11eHTp OCHOBaHUA,

S0O=35, SD=37.

Hatigute: BD

3anava 4 B nmpaBuibHOM deThlpéxyroibHoi nupamuae SABCD c BepmnHo# S Touka O — LEHTp
ocHoBanus, SO=35, SD=37. Haiinure anuny otpeska BD.



IIpakTHyeckoe 3ansaTHEe N7
Yroa Mexay NJI10CKOCTAMH

Lenb: U3yunTh pacnoioKEHUE YIIIOB MEXAY MPSAMBIMH U IIJIOCKOCTAMU PaccMOTpUM MII0CKOCTh
0 ¥ TOUKY A, HE JIeKaIIyI0 B 3T0# miockocTul .

[IpoBenem uepe3 TOUKy A MpsAMYI0, NEPIEHIUKYISIPHYIO K IUIOCKOCTH 0., 1 0003Ha4uM OYKBOM
H Touky nepeceuenus 3Toi npsamoi ¢ miockoctsio o. Otpe3ok AH HazbiBaeTcs
MEPIEHIUKYIIIPOM, IIPOBEIEHHBIM U3 TOUYKH A K IJIOCKOCTH @, a Touka H — ocHoBaHuem
neprnenaukynsgpa. O. OTMETUM B TUIOCKOCTH 0 KaKyr0-HUOYAb TOuKy M, otnuunyto ot H, u®
npoBejieM oTpe30K AM. OH Ha3bIBaeTCsl HAKIIOHHOM, IPOBEACHHOM U3 T. A K IIJIOCKOCTH 0, a
Touka M — ocHoBaHueM HakJIoHHOM. OTpe3ok HM HaspiBaeTcs npoekuuel HakJIOHHOM Ha
II0CKOCTh 0. PaccmMoTpuM npsmoyrosbHelil TpeyroasHuKk AMH. Cropona AH — karer, a
ctopoHa AM — rumnotenysa, T.e. AH < AM. CnenoBarenbHo, NEPIEHIUKYISAP, IPOBEACHHBIN U3
JTAHHOM TOYKH A K TUIOCKOCTH 0, MEHBIIIE JIF000H HAKJIOHHOM, MTPOBEJACHHOM U3 TOU e TOUKH K
3TOM MI0CKOCTHU. M3 Bcex paccTOsIHUM OT T. A 10 pa3MUYHBIX TOUEK IJIOCKOCTH 0. HAUMEHBIITUM
sBisieTcs paccrostHue 10 T. H. O. [liinHa nepneHmKyisapa, IpOBEACHHOIO U3 TOYKH A K
IockocTy o, P Ha3bIBa€TCA PACCTOSTHUEM OT TOUKU A 110 miiockoctH a. O.

3agaHus 4151 MPAKTHYeCKOil padoThI

1. Touka M He nexuT B miiockocTu npsMoyroibarka ABCD. Jlokaxkure, uro npsimas CD
napajienbHa miockoctd ABM

2. Touka M He nexut B miiockoctu Tpaneuun ABCD ¢ ocHoBanuem AD. JlokaxuTe, 4To
npsamasi AD napamwiensHa miockoctd BMC. 3. Otpe3ok2 AD neprneHauKyiIsipeH K MI0CKOCTH
paBHOOeapenHoro TpeyroabHuka ABC. U3BectHo, uTo AB=AC=5 cm, BC = 6 cm, AD=12 cm.

Haiimure paccrosiaue ot koHIIOB oTpe3ka AD o npsimoit BC 4. B enuananom kybe
ABCDAI1BI1CIDI1 naitnure: a) yroa mexay npsmbivua AB1 u BC1.

0) yroa mexay npsimeiMu DA1 u BD1. B) yron mexay npsimoit AD1 u mmockoctsio ABCD. 1)
yroJs mexay npsamoit B1D u miiockoctsio ABB1AL.

BapuanT 1 Bapuant 2

[Ipsimas a mapannenbHa IIOCKOCTH o, ipsimast | [Ipsmas a mepecekaer miiocKoCTh o, mpsimasi b
b Taxke mapasienbHa IIOCKOCTH o.. MOTYT I | TaKXke MepeceKaeT MIOCKOCTH 0. MOTyT 1iu a u
aub: b:

a) beiTh mapanminensHpIMU?
0) Ilepecekarbcs?

B) BEITh CKpenuBaOIMMUCS PSIMBIMH? 0) IMepecekarnbes?
Touka M JIeKUT BHE IIJIOCKOCTH
napayuienorpamma ABCD.

a) Jlokaxure, 4TO CpeIHUE JIMHAN Tpeyronbauk ABC u tpaneunss KMNP nmerot
TpeyroinbHukoB MAD nu MBC napanienbHsl. o61yIo cpeanioro muamio EF, MN||EF,

6) Haiinure s1n cpennue imnum, ecinu Gokosast | EF||BC.

CTOpOHA MapajuieiorpaMma paBHa 5, a ero a) Jokaxwure, uto BC|| KP.

BbICOTA paBHas 4 U JICIUT CTOPOHY, K KOTOPO#l | §) Haitmmre KP u MN, eciu BC=24,
IIPOBEJIEHA, ITOTIOJIAM.

a) beiTh mapannensHpIMu?

B) BBITh CKperMBaIOMMHUCS IPSIMBIMU?

KP:MN = &:3.




ITnockocth o nepecekaet croposl AB u BC
tpeyronbHuka ABC B Toukax M u N
cooTBercTBeHHO. BN:NC=5:8. MB:AB=5:13.
a) okaxwure, uto AC || a.

0) Haiimure MN, eciiu AC=26.

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

a) Jlokaxwure, uto CK u AD
CKPEIIHBAFOIIIECS.

6) Uemy paBen yros mexay CK u AD. Yron
CBK pasen 45 rpaaycos, yron CKB pasen 75
rpaaycoB?

[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) Jloxaxwure, uro MN || a.

6) Haiiqure MN, eciiu AC=39.

Touka F 1eXHUT BHE INIOCKOCTH TPANELIUH
ABCD.

a) lokaxure, uto AF u BC
CKpeIlMBaIOIIHECS.

0) Uemy paBen yron mexay AF u BC, ecu
yron AFD pagsen 70 rpagycos, yroix FDA
paBeH 40 rpagycos?

Tema «KoopauHaTbl U BEKTOPbD)

eab -yMeHHME HAXOAUTH KOOPJIAMHATHI BEKTOPA; IPOU3BOINUTH JEHCTBHS HAJl BEKTOPAMHU
(crmokeHue, BBIYUTaHUE, YMHOKEHHE BEKTOPa Ha YKUCIIO), BBIYUCIATH CKAISIPHOE MPOU3BEACHNUE;
BBIYUCIIATH YIOJI MEKTy BEKTOPAMH; HAXOJUTh IPOEKIUIO BEKTOPA HA OCh

IIpakTuyeckoe 3ansTue 8

BekTopsbl B mpocTpaHcTBe

3ananus 1151 NPAKTHYECKOH padoThI

Bapuant 1

_—

1) Haiiqure xoopauHatel BekTopa AB, ecnm
A(5;-1; 3), B(2; -2; 4).

2) JlaHbI BEKTOPBI ;{3; 1; -2}, ;{l; 4; -3}.
Haiinmure 25 - B

3) Uzob6pasure cuctemy koopaunat OXyz u
noctpoiire Touky A(1; -2; -4). Haiinute
paccTosiHUE OT 3TOU TOYKU IO KOOPIUHATHBIX
IIOCKOCTEN.

BapuanT 2

_—

1) Hatigure xoopawnHathl BekTopa AB, ecin
A(6; 3; -2), B(2; 4; -5).

2) JlaHbl BEKTOPBI 2{5; -1; 2}, ;{3; 2; -4},
Haiiure 5—26

3) U3o6pazure cuctemy koopaunat OXyz u
noctpoiite Touky B(-2; -3; 4).

HaiinuTe paccrosiHEE OT ATO# TOYKH 0
KOOP/IMHATHBIX TUIOCKOCTEH.

IIpakTnyeckoe 3anaTeNe9

CnoxxeHnne ¥ BBIYMTAHHE BCKTOpPOB

HCJ’IL pa6OTBIZC(1)OpMI/Ip0BaTB Y CTYACHTOB YMCHHUEC HAXOOUTb KOOPJANHATHI
BCKTOPA;IIPOU3BOAUTH JIeNCTBUS Ha BCKTOpaMu (CJ'IO)KCHI/IC, BBIYUTAHUC, YMHOKCHHUEC BCKTOpA
Ha LII/ICJ'IO), BBIYUCJIATH CKAJIPHOC NPOU3BCIACHUC,; BBIYUCIIATL YIOJI MCKAY BCKTOpPAMU,
HaxXOJUThb IMPOCKIUIO BEKTOPA HA OCh. HpI/I BBITIOJIHCHHUH HpaKTquCKOﬁ pa60TBI CTYACHT

AOJIKCH 3HATBh: OMPCACIICHUA: BCKTOPA, MOAYJIb BEKTOPA, paBHbBIC BCKTOpA,® IIpaBuJia pa6OTBI C




BEKTOpaMHU;® YCIIOBUS NIEPIEHIUKYISIPHOCTU U KOJUIMHEAPHOCTH BEKTOPOB;® CKAJISIPHOIO

IMPOU3BCICHUS BCKTOPOB. ® CTYILGHT AOJDKCH YMCTh: HaXOAUTb KOOPJAWHATBI BEKTOpae

Bapuanr 1
1. lams Bextopsr @ {2;—4;3}u b {-3;1;
1}.Haiizmre koopauHaThl BekTopa < =0,3 a -2 b

o]

2. Iausi Bextopsr @ {1;-2;0}, P {3;-6;0} u
{0; -3; 4}.

Haitaure koopauHaTel BEKTOpa

3. Haiigure 3HaueHus m U n, Ipu KOTOPBIX BEKTOPHI
@ {-6:m; 1} m B {m; 16; -2} Gynyr

KOJUTMHEAPHBIMHU.

4. Tpeyronsauka ABC 3agaH KOOpJIMHATAMU CBOUX

BepmnH A(1;5;3), B(-1;-3;9), C(3;-2;6) a)

Onpenenuth BUJ TPEYroJibHUKA; 0) HAUTH

koopauHatsl K- cepequnsl AB u nnmuny CK

Bapuant 2
1. lams Bextopsr @ {1;-3; 1} u & {-1;2;
2}.Haiinure KoOpAHHATHI BEKTOpa c=-07a -

0,01 & .

2. Jlaust Bextopsr @ {2;4; 6}, b {-3;1;0}u ©
{3; 0; -1}.

. p=-~a+2b-c
Haiinnre koopanHaTBI BEKTOpA 2

3. Haiigure 3HaueHust m U n, IpU KOTOPHIX BEKTOPbI
a {-4;m;2} u b {2,-6;n} Gyayr

KOJUIMHEAPHBIMHU.

4 Tpeyronparka ABC 3a1aH KoopIMHAaTaMHA CBOMX

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

Onpenenuth BUJ TPEYroyibHUKA; 0) HaTH

KoopauHathl Touku M - cepenunsl CA u yinny BM

BBIYUCIIATh CKAJIAPHOC ITPOU3BEACHUC,

IIpakTnyeckoe 3ansaTueNel(0

YMHOKeHHe BeKTOpa Ha Yucj10. KoMmianapHbie BEKTOPBI.

3aganus AJIs1 NPAKTHYECKOH padoThI

1. B mapannenorpamme MNKS, Touka E- cepenuna croponst MS. NM=d, NKk=b

Bripasute NE#EK yepes dHD

2 Jlan Bextop € (6;-12). Haiigure KoOpQMHATBI U MO/ BEKTOPOB

21,52
3.J1aHbI BEKTOPBI 1 (2;-4)m n (-3;1).

Haiinure koopaunarte! 3 1221+ 2n

.1 B napamenorpamme ODPE, Touka K- cepenuna cropons! DP. OD=¢, OFE=7 .

Beipasute OK#KE yepes CHT

2. Jlan BekTOp 4 (4;-2). Haiinure KOOPJIMHATHI U MOJYJIU BEKTOPOB 2 a,~15a

3./laHBI BEKTOPHI c (-3;3)m d (16;-8).

Haiinute koopauHats! 2 C+i




IIpakTnueckoe 3ansiTneNel1
CxajisipHoe npou3BeieHUe BEKTOPOB.
Pa3o:xeHne BeKTOpa N0 TPeM HEKOMILIAHAPHBIM BEKTOPaM

enb: HayuuThCsS HAXOIUTh KOOPAWHATHI BEKTOPA, CKAJISIPHOE IIPOU3BEICHUE BEKTOPOB, YTOJl
MEX1Y BEKTOPaMHU.

Bexmopom Ha3bIBaeTCs1 HANIPABJICHHBIA OTPE30K IPSIMOM.

Bekrop ¢ Hayanom B Touke 4 ¥ KOHIIOM B TOYKe B 0603Hauaercs AB. [lus 0603HaYeHus

BEKTOPOB yIOTPEOISAIOTCS TAKKE CTPOYHBIE IATHHCKUE OyKBBI: &E.%--,

JIBa BEKTOpPA HA3BIBAIOTCS KOLIUHEAPHBIMU, €CTIU OHU JIEKAT HA OJTHOM NPSMOU WM Ha
NapajuIeabHbIX NpsAMbIX. KoJtmHeapHbIe BEKTOPBI, HAIPABIECHHBIE B OJIHY CTOPOHY,
Ha3bIBAIOTCA COHanpaeiennvimu. KolnmmHeapHbple BEKTOPBI, HAIIPaBJICHHBIE B
IIPOTUBOIOJIOKHBIE CTOPOHBL, - HPOMUEONOJIOHCHO HANPAEIEHHBIMU.

,Z[Ba BCKTOpPA HA3bIBAIOTCA pd6HbIMU, CCIIU OHU COHAITPABJICHBI M PABHBI IO MOAYJIIO.

Cnosicenue eekmopos. J1is Toro 4to0bl MOCTPOUTH CYyMMY JBYX BEKTOPOB @U P, HyKHO

BBIOpATh MPOM3BOJIBHYIO TOUKY A U OTJIOKHUTbH OT HEE BEKTOp 4B =a, a 3aTEM OT

_\Q‘TOLIKI/I B oTnoxutk BekTOp EC=Eb. Torna BEKTOp AC ABISETCS HCKOMOU
> + . .
\ CYMMOi: AB+BC=AC,

a+bh=c . s -
KoopauHaTe! BekTOopa AEC HAa4ajaoM B TOYKe A(X1;Y1;Z1) ¥ KOHIIOM B
TOuKe B (X2;Y2;22) paBHBI (X2 — X1; Y2— Y1, Z2— Z1).

JliHa BeKTOpa AB BBIMUCIAETCS 110 (OPMYJIE:

|/44-‘3|:.‘I'|x_.—x']"+|y_.—y, I +lz, =21

Cymmoii Bektopop @a:aia) y bbb bl yaspigaercsa BekTop ¢ koopauHaTamm (@ +bia. +hia, +b,]),

Hpouseedenuem Bextopa “%:%:%.) ga yucno 4 Ha3bIBAETCS BeKTOp Aalda;da;da,]

CKaJl}lprlM np0u33e0enueM ABYX HCHYJICBBIX BEKTOPOB HA3bIBACTCA IPOU3ZBEACHUC JJIMH 3TUX
BCKTOPOB Ha KOCHHYC yTIJIa MCXKIYy HUMU. Ecnu xot1s 05l OJIUH U3 BCKTOPOB HYHGBOﬁ, TO UX
CKaJIIPHOC MPOU3BCACHUC PABHO HYIIHO.

-

€ ¢ - YroJl MeXIy BEKTOpaMH ¢ P

< oS i

CKaJ'IHpHOC MPOU3BCACHUC IBYX BEKTOPOB PABHO CYMMCE HpOPI3BCI[CHPII>i OJHOMMCHHBIX
KOOPAUHAT 3TUX BEKTOPOB:

3agaHus 115 NMPaKTHYeCKOoi padoThl
Hanbt Touku A(1; 3, 0), B(2; 3; -1) u C(1; 2, -1). Beiuuciute yroyi Mexy BEKTOpPaMH U .
HsBectHO, uTO , , . BEIUKCINTE .

HNana ABCA1B1C1 — npusma. Haiitu .



Haiitn koopauHaTHI BEKTOpA , €CIIH, , , .
Hanbt Touku A(5; 0; 0), B(1; 1, 1 Jan ABCDA1B1C1D; — mapannenenunen. Haiitu .
Haiitu koopaunater) u C(3; -1; 2). Beraucnure yroia Mex, 1y BEKTOPAMH U .

W3BecTHO, uTO , , . BRIaucnure.

Tema »OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuuyeckne GyHKIUM «
Heanb

[Tpoananmu3upoBaB moJiyduBIIHecs TpaduKu, cCAeTaTh BEIBOIBI O TPEOOPA30BAHUSAX,
BBI3BaHHBIX PACCMOTPEHHBIMU ONEPALUSIMHU.

[TosryunTh HArASAHYIO WILTIOCTPALIUIO.
B nanpHelimem HConb30BaTh MOTYYEHHbIE YMEHUS IS UCCIIEAOBAHUN JpYTruX (PyHKINH.
Ilpakmuueckasn paboma 12
Cixkarue u pactsikeHre rpa¢uKoOB TPUTOHOMETPHUYECKUX (PYHKIIMI
ens:

[Toxa3zaTh mporpamMmy H €€ HCIIOJIb30BaHKE ISl OBICTPOTO BBIYMCICHHS 3HAYCHUH (DYHKIIUN U
MMOCTPOCHUS TPaUKOB.

HayuuThk moJsib30BaThCs 151 3TOTO MPOTPaMMOil.

HpoaHaJ'II/ISI/IPOBaB IMOJIYYUBIIHUECA I‘pa(l)I/IKI/I, cA€j1aTb BBIBOJBI O HpeO6pa3OBaHI/I$IX, BBI3BAHHBIX
pPaCCMOTPEHHBIMU OIIEpALIUAMH.

[TonyunTh HATTSIHYIO WILTIOCTPALIMIO.
B nanbHelimem HCoIb30BaTh MOTYYEHHbIE YMEHUS U1 UCCIEIOBAHUM IPYTUX (PYHKIIUA.

Jlnst moctpoenus rpaduka Gynkiuu y=f(X)+a, rae a - moOCTOSIHHOE YKCII0, HAI0 MEPEHECTH
rpaduk Y=f(X) B1osb ocu opaunar. Eciu a>0, To rpaduk nmepeHocuM napaiesbHo caMoMy cebe
BBepX, eciu a < 0, To — BHU3.

Jlnst moctpoenus rpaduka Gynkunu y=kf(X) Hamo pactsanyts rpaduk Gpyukuuu y=Ff(x) B k pa3
B0 ocu opauHar. Ecim |K|>1, To mpoucxomut pactsukenue rpaduka Baosb ocu OY,
eciu 0<|k|<1, To — cxkaTme.

I'paduk dynkumu y=f(X+b) nonyyaercs u3 rpaduka y=Ff(X) myrem napaiieapHOro nepeHoca
B70Jb ocu abciuce. Eciau b>0 , To rpaduk nepemerniaercs BieBo, eciu b<0, To — Bpaso.

Jlst noctpoenust rpaduka dynkuuu y=f(kx) Hamo pactsuyts rpaduk Y=Ff(X) Brosb ocu abecuuce.
Ecnu |k|>1, To mpoucxoaut cxarue rpaduka Baoib ocu OX, ecnu 0<|k|<I , To — pacTspkeHue.

[Tpumeps! npeoOpazoBaHus rpaduKOB QYHKIIHIHA:



X
y=sn= o
I'padux GyHKIIH 3 nomyuaercs us rpaduka ¥ = S [ryreM pacTsUKCHHS BIOIb
ocu OX B 3 pa3za.
2 ¥= 2cos x

Cos X

I'paduk hyHKIMK MOTydaeTcst u3 rpaduka = — HyTeM pacTshkeHus Bojb ocu Oy B 2 pasa.

3. y=tgx+ 2

2 \

I'papuk pyrkuun ¥~ 9** < nomyuaercs n3 rpapuka ¥~ 9% myrem mapamenbHOro NepeHoca
Ha 2 enuHUIBI BBEpX B0k ocu Oy.

V=05 | X+ —
4 T'padux ¢QyHKUIMHU MTOTydaeTcs U3 rpaduka [ 2 -'|
i

IMyTEM IMapalJICJIbHOI'0 IEPEHOCA BJI0JIb OCHU a6cuncc Ha 2 CAWHUIL BJIICBO.

y=

rpaduk QyHKIHH e moJrydaercst u3 rpapuka ¥ - sinx nyTeMm cxxatust BjoJis ocu Oy B 4
pasa.

3agaHus A8l MPaAKTHYECKO padoThI

[TocTpoiite rpaduxu GyHKINII:

Bapwuanr 1 Bapuant 2 Bapuant 3 Bapuant 4

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

y=cosx +1 y=sinx -1 y= c0sX -1 y=sinx+1

y= 2sinx y=2C0SX y=0,5sinx y=0,5c0sx
y=co0s(0,5x) y= - sin2x y=C0S2X y=sin3x

IIpakTuyeckoe 3ansaTue Nel3
CixkaTue u pactsikeHre rpaguKOB TPUTOHOMETPHUUYECKUX PyHKIMI
Corcamue u pacmsaxcenue cpagpuka.

35ech peub UAET O NOCTPOCHUHU TpapuKoB QPyHKIUN BUA:

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 — pactsokenue rpaduka ot ocu opauHar B K pas,

Boo0ie roBopsi, mocrpoenue rpapuka GyHKIHH

y = m sin kx

OCYILECTBIISIETCS B TPU ITaIa!

1. Crposr rpaduk GyHKIHH Y = SIN X.

2. Crposr rpaduk ¢pyHkimu Y = Sin kx.

3. Crposr rpaduk GyHkmuu Yy = m sin kX.

AHaJIOTrMYHO OOCTOUT /110 C APYTUMHU TPUTOHOMETPUUECKUMH (PYHKIUSMHU.
Ha npaxtuke 00bIYHO IpH NOCTpOEHUHU I'padrka QyHKIUN

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

BBITIOJIHSAIOT PACTSKEHUE U CKATHE JUISl OJHOM TOTYBOIHBI Tpaduka QyHKIUU
y =sin x (y = cos X),

a 3aTeM CTPOST BeCh rpauk.

3agaHus 119 NPAKTUYECKOH padoThl

1 Ilocmpoumo epaghux ¢hynxyuu:

y = -3 cos 2x

= — B

2 Ilocmpoums epagux ynxkyuu

y =2 sin (/3 —"/g).

2 > atn] 25— %
17 z:\lllk:; F

3 Ilocmpoumw epagpux ynxyuu

y =3 sin (2x + */3).




IIpakTnueckoe 3ansitue Nel4
IIpeoOpa3zoBanne rpa)MKOB TPUTOHOMETPHYECKUX (PYHKIMIA
3agaHus 115 NPAKTHYeCKOH padoThl
Bapnanr 1
1. OcHoBHBIE cBO¥iCTBA 1 Tpaduk QyHKIHH y = SiN X.
2. Haiigute ocHOBHOM neproj (pyHKIUH:

7T
— 3 =1
a) wy cos( x+4]
&) _)'=7sin[2x‘£)—3cos(5x+£).
6 8

1<

¥ =CcOosx + —.
x

3. [loctpoiite rpaduk GpyHKIUN
Bapwnanr 2
1. OcHoBHBIE CBOICTBA U IpaduK GYHKIMH Yy = COS X.

2. Haiinute 0CHOBHO¥M mepro 1 (\yHKIIHH:

a) y= 3sin(4x~£];

s
6) vy = 8cos[3x +%J = Ssin(.?x - %]
3. Hoctpoiite rpaduk Gysxkumn 1=
[Ipumep 1

[TocTtpoum rpaduk GyHKIHM y = -COS 3X + 2.

27T ar 27 =3
3 3

|
N
A
b
A
N
A
="
N

[Tpumep 3

[ToctpouM rpaduk caoxHoM GyHKIMH Y = COS(2X + [X]).

\.,/:.x\zx/xll : z/ -
b, SN

IIpakTnyeckoe 3anaTeNelS

IIpeoOpa3oBanne rpa)MKOB TPUTOHOMETPHYECKUX (PYHKIM I
3agaHus 11 NPAKTHYECKOH padoThl
1)ITocTpouth Ha OJTHOI KOOPAMHATHOH MJIOCKOCTH Tpaduku GyHKIUI
l.y=sinx  2.y=sin( x-1,5)

2)[TocTpouTh HA OJJHON KOOPMHATHOW TUIOCKOCTH Irpaduku QYHKITUIL:



1.y=cosx 2.y=cos(x-1)

3) [MoctpouTth Ha OJTHOYM KOOPIAUHATHON TUIOCKOCTH TPaPUKU (DYHKITHIA:
1.y=sinx 2. y=sin(2x) 3. y=sin(2x-0,5)

4) IMocTpouTh HA OJJHON KOOPAMHATHON TIIOCKOCTH rpaduKu QYHKIHIL:
l.y=ctgx 2.y=ctg(x+l) 3.y=ctg (2x+1)

5) TlocTpouTh HA OJJHON KOOPAMHATHOW IUIOCKOCTH rpaduKu (HyHKITHIL:

l.y=tgx 2.y=3tg 3. y=3tg(x-3)

Tema «®@uU3M4eCKMl CMBbICJ MPOU3BOAHON B 3a1a4aX))
[lesb -paccMOTpPETH pelIeHUE MTPUMEPOB HA MEXAaHUYECKHUI CMBICIT IPOU3BOAHOMN
Du3NYeCKUi CMBICT TPOU3BOHON B MPO(HECCHOHATBHBIX 3a7a9ax
IIpakTuyeckas padora 16
Du3nyecknii (MeXaHM4YeCcKMii) CMbICJ MPOU3BOIHOM
Hemu:
ITOBTOPUTH, B UEM 3AKJIIOYAETCS MEXaHUUYECKUI CMBICI MPOU3BOIHON
PaccMOTPETh peLIEHNE TPUMEPOB HA MEXaHUYECKUM CMBICI TPOU3BOJHOU
Kpurepun oueHok

OIICHKA «5» CTaBUTCS 3a MPABUILHBIC OTBETHI HA BCE BOTIPOCHI M BEPHOE BBIITOJTHCHUE BCEX
3a/IaHAK pabOTHI

OlleHKa «4» CTaBUTCS 3a MPaBUJIbHBIE OTBETHI HA BCE BOMPOCH M BEPHOE BBHIIIOJIHEHHUE JIFOOBIX
IIECTH 3a/1aHui pabOTHI

OIICHKA «3» CTaBUTCS 3a MPABUIbHBIC OTBETHI HA BOIIPOCHI K BEPHOE BBIMOJTHEHHUE JTFOOBIX MATH
3a/IaHAK pabOThI

ITopsiiok BbINOJIHEHUs PadOThI

3aganue 1.

, OTBETUTh Ha BONIPOCHI U OTBETHI 3aIIMCATh B TETPA/b:

1. B uem 3akiroyaeTcsd MEXaHUUECKUN CMBICIT IPOM3BOIHOMN?
2. Kak HaxoauTCs CKOPOCTh ABWKEHUSI MAaTEpPUAIbHOU TOUKH?
3. Kak BpIumncIisieTcss yCKOpEHHE € MOMOLIbI0 IPOU3BOIHON
BapuanTsl 3a5aHuil NPAKTHYECKOH padoOTHI:

2. 3aK0H MPSAMOJIMHEHHOTO JBMKEHHS TOUKHU BRIpakaeTcs (opMynoit

2 1 4
F—=r .
s=1+ 4 (S BBIpaXXa€TCs B METpax, L. B CGKYHI[aX). Haiitu CKOPOCTh U YCKOPEHHUE

ABHUKCHUSA B MOMCHT BPECMCHU t=3



3. Teno maccoii 25 Kr IBUKETCS MPSMOJIMHEHHO 10 3akony s = In(1 + ¢, Haittn

KUHETHYeCcKyto dHepruro tena (0.5m V' & yepes 2¢ mociie Havana ABUKCHUSL.
4 3 2 .
4. Touka JBIKETCS IO OcH abcIuce No 3akoHy x = 0,25( ' —4t7+2t7=21t¢
(X BEIpaXKaeTcs B MeTpax, | - B cekyHIax). B kKaKkoif MOMEHT BpEMEHH TOUYKA OCTAHOBUTCA?

5. Touka nBUXKETCS IPSIMOJIMHEWHO TIO 3aKOHY S(t) = 4 £+58% 44 (s u3amepseTcs B METpax, t — B
cexkyHaax). Harmumure hopmysbl, BeIpaxkaronmue CKOpoCTh U YCKOPEHHUE B JIF0O0H MOMEHT
BPEMEHH U BBIYUCIIUTE UX TIpH t = 3cC.

IIpakTHyeckoe 3anaTueNel7
Du3nyecKknil (MeXaHM4eCKMii) CMbICJ MPOU3BOIHOM

du3nyecKknii CMBICJ MPOU3BOIHOI 3aKITIOYACTCS B TOM, YTO TPOU3BOIHAS BRIPAKACT CKOPOCTh
MPOTEKaHUsI POIIeCCa, OMMChIBAEMOT0 3aBHCUMOCTRIO Y = f(X):

- €CJIK 3TO ABUKCHHUC aBTOM06I/IJ'I$I, TO, IpUHUMAs B KAYECTBC q)YHKIII/II/I 3aBUCUMOCTDH
HpOI\/’IHeHHOFO pacCcTodaHuA OT BPEMCHHU, C ITIOMOIIBIO HpOI/ISBOHHOI\/'I MoJIy4acTCsa 3aBUCUMOCTD
CKOpPOCTH OT BpEMCHU,

- €CITH )K€ PacCMOTPETH B KaueCTBE (DYHKIIMH MTHOBEHHYIO CKOPOCTH aBTOMOOMIIS, TO
MPOU3BO/THAS 33]1a€T U3MEHEHHUE €r0 YCKOPEHHSI;

- €CITM PacCMOTPETh (PYHKIIUIO, 3a/IAFOIIYI0 3aBUCHMOCTh 00beMa TIPOM3BEICHHOM MPOYKIIUU OT
BPEMEHH, TO ITPOM3BOTHAS TTO3BOJIUT Y3HATH, KaK M3MEHSIACH CO BPEMEHEM
MPOU3BOIUTEIILHOCTD TPY/a Ha 3TOM MPEANPUATHH;

- €CJTM PaCCMaTPHUBAIOTCS DIICKTPOMArHUTHBIE BOJIHBI, TO MOT'YT TIOTPEOOBATHCS (DYHKIINH,
XapakTepU3yIOIIHe U3MEHEHHE CO BPEMEHEM JIEKTPUYECKOTO U MArHUTHOTO TIOJIEH, a TaKXKe MX
MPOU3BO/IHBIE - CKOPOCTH U3MEHEHUS ATUX TIOJICH, BE/Ib BETMYMHA MATHUTHOTO TIOJIS
HPOIOPIHOHAIBHA CKOPOCTH U3MEHEHHUS DIICKTPHYECKOTO TIOJIS U T.1I.

Pemasi KOHKpETHBIE TEKCTOBBIE 3a/Ia4M HA CKOPOCTH MPOIecca ¢ IPUMEHEHUEM TTPOU3BOIHOM,
cleayer He 3a0bIBaTh O pa3MEepPHOCTSX BennunH. Eciu nepeMennas Y, 3anannas Gpynakimei f(X)
U3MepsIeTCs B HEKOTOPBIX eMHUIAX [Y], a €€ apryMeHT B eIMHHUIAX [X], TO MPOM3BOIHAS
(ckopocTh) u3Mepsercs B equaunax [y/Xx].

CKOpOCTL HpHMOHHHeﬁHOFO JABUIKCHUA MaTepHaHBHOﬁ TOYKHU B MOMCHT BPEMCHU t ecThb
IMpoOnU3BOJAHAA OT IIYTH S no BpPCMCHHU t:

v(t) =S,

a YCKOPCHHUC — IMPONU3BOAHAA CKOPOCTHU 10 BPEMCHHU:

a(t)y =v'(1) =S"(1).

Ecnu dynkius y = f (X) onuceiBaeT kakoi-m100 Gpuanyueckuii mpoiece, To MPOU3BOIHAs ¥’ eCTh
CKOpOCTB IIPOTEKAHUs 3TOTO Ipolecca. B 3ToM 3akiodaeTcss MEXaHUYECKH CMBICI
MIPOU3BOJHOM.

IIpumepsr:

1. 3akoHn nBwKeHHs Tena 3anaH Gopmymnoit S(t)=0,5t2 + 3t + 2 (S - B MeTpax, t — B cekyHaax).
Kakoit mytb mpoiiaen Tenom 3a 4 cexyHp? KakoBa cKOpOCTb IBUKEHHUS B 3TOT MOMEHT
BpeEMEHU?

Pemennue:



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

BapuanTsl 3a1aHuii IPAKTH4YeCKOH padoThI

1 .A) 3aKoH nBIKeHHUs Tena 3a1aH Gopmynoii S(t)=t3 + 3t - 4 (S - B MeTpax, t — B ceKyHIax).
Kakoii nyts npoiizieH teaom 3a 4 cexkyHapl? KakoBa cKOpoCTh JBUKEHHS B 3TOT MOMEHT
BpeMeHH?

B) 3akoH aBMXeHMs Tena 3aaaH Gopmymoit S(t)=t3 - 3t + 4 (S - B Merpax, t — B ceKyHaax).
Kakoii nmytb npoiigeH Tenom 3a 4 cexyHbl? KakoBa cKOpocTh ABUKEHHS B 3TOT MOMEHT
BpeMeHH?

2. A)Ilycts momynsuus 6akTepuii B MOMeHT t (cex) HacunThiBaet X(t) = 3000 + 100 t? ocobeii. B
KaKOi MOMEHT BpEMEHHU CKOPOCTh pocTta nomyisiun oyaer pasaa 600 ocobeli B cexyHTy?

B)IlycTs momynsmus 6akTepuii B MOMEHT t (cex) HacuuThiBaeT X(t) = 4000 + 200 t? ocobeii. B
KaKOW MOMEHT BpEMEHHU CKOPOCTh pocTta nomyisiun oyaer pasHa 800 ocobeli B cekyHTy?

3. A)O6béM npoaykimu V 11exa B TeUEHUE THS 3aBHCUT OT BPEMEHH 110 3aKOHY

5 15
V(t)=-3 2+ 2 t2+50t + 70 (e0.). Berunciure Mpon3BOANTENBHOCTD Tpyaa I7

(t) B MomeHT Bpemenu t = 2 vaca..

b)O06béMm npoaykumu V 1iexa B TeUeHUE JHS 3aBUCHT OT BPEMEHH I10 3aKOHY

5 15
V(i)=3 t2- 2 t2+450t + 70 (eo.). Beraucnure npou3BOANTENLHOCTS Tpyaa 17 (¢) B
MOMEHT BpeMeHH t = 2 gaca.

4.A)Mawma c 1oukoii rynsiiu B napke. /[eBouka 3axoTena nokararbcsi Ha Kapycensx, a Mama
pemmina cororpadupoBath J0UYKy. Bpalienue kapycenu coBepIIaeTcs Mo 3aKOHY

1 5
g(t) = 91— 22 dororpadus MoKeT ObITH XOPOIIEro KayecTBa TOJILKO IIPH YCKOPEHHH
paBHOM 3 M/c%. B kakoii MOMEHT BpeMeHH HEOOXOAUMO CeIaTh CHUMOK?

E)MaMa C JOYKOM T'YJISUUIA B ITapKe. ILGBO‘IKa 3aX0TeCJIa [TOKATAThCA Ha KApyCeIIaX, 4 MaMa
pemniia CCI)OTOFpa(bI/IPOBaTB AOYKY. BpameHHe KapycCeiin COBEPIIACTCH IO 3aKOHY

1
g (t) = 12 3 -3 t2. doTorpadus MoxkeT 6BITH XOPOLIETO KA4ECTBA TONBKO MPU YCKOPEHHH
paBHOM 2 M/c®. B KaKkoif MOMEHT BpeMEeHH HEOOXOIMMO CIeNaTh CHUMOK?

IIpakTnueckas padora 18

«IIpon3BogHasi: MEXaHHYECKUI U FreOMETPUYECKUI CMBICJ IPOU3BOJIHOM.



DU3NYECKUI CMBICIT TPOU3BOIHOM 3aKIIFOYAETCSA B TOM, YTO MTHOBEHHAsI CKOPOCTh

JABMOKCHUA @ ¢ B MOMCHT BpCMCHHU t ecTb Mpon3BOAHAdA ITyTHU 110 BPEMCHH, T.C.

_dSlt_

BapuanTsl 3a1aHuii IPaAKTH4YeCKOH padoThI

1. Haitnure npon3BoIHYIO QYHKIIUHU:

a) y=x"sin2x 6) y=Vsir’3x-1

2. Ilpu nBU>KeHUM Tea Mo NPSIMOM, pPaCCTOSIHUE S (B MeTpax) u3MeHseTCs 1Mo

sakony 2 L= Fats2 Yepes CKONBKO CEKYHJI MOCIIE Havaa JBUKEHUS MTHOBEHHAS

ckopocTh Gyser papua O M/ €7

3. [Ipu kakux 3HAUEHUSAX aPTyMEHTa CKOPOCTh U3MEHEHUs (PYHKIINU fx paBHA CKOPOCTH

uzmenenus pyakmun 9 X ?

1
fX_EX?_Xz . gx=75x-16x

4. TloctpouTs rpaduk GyHKIUH 77

5. Haiitn HauboJipiliee 1 HaMMEHbIIee 3HAYCHUS (DYHKITUN fx=x'-2x+3 orpeske 10.,2]
2 BapuUaHT

1. Haitnure mpon3BoiHyIO GYHKIIUHA

— x*.sinX _ _ _
a)y—X381n3 ; 6) ;= T+ 7 g2 % ; N

2. IIpy ABMKEHUU Tela 1O MPSIMOM, PACCTOSIHHUE S (B MeTpax) U3MEHSETCS 10 3aKOHY
St=075F-41+6 Yepes CKOIBKO CEKYH/ [OCIIE HAYANA JBIKCHHS TEIO OCTAHOBHTCS?

3. [Ipu kakux 3HAUYEHUSX apTyMEHTa CKOPOCTh U3MEHEHUs (DyHKIIHH fx paBHa CKOPOCTHA
HU3MEHCHUA Q)yHKuI/H/I gx7?

fx=¥-3%¢ . gx=1,5x-9

P-4
4. TToctpouts rpaduk GyHKIHH e

5.Haiit HanGonplee M HAUMeHbIIee 3HaueHus QyHKun £ X =-x'+3x+1 ya orpeske [=3,0]
IIpakTnyeckas padora 19
«IIpon3BoaHasi: MeXaHNYECKUI U FeOMETPUYECKHI CMBIC/ IIPOU3BOIHOM

HCJ’IL pa6OTBIZ OTpa6OTaTB HaBBIKW HAXOXIACHUA ITPOU3BOJHBIX ITPU OIMMPEACICHUN
MCXaHUYCCKOT'O U rCOMETPUIYCCKOT'O CMBICIIa HpOH3BO,Z[HOfI.

BapuanTsl 3a1aHuil NPAKTHYECKOH padoThI



Hanumure ypaBHeHHE KacaTelnbHOH, TPOBEACHHON K TpadKy PyHKIUU f(x) =x2+2x - 1
B TOUKe Xo = 1.

Hanumure ypaBHeHHE KacaTeIbHOM, TPOBEACHHONW K rpauKy GyHKIUU f(X) = 4c0s2x, B
Touke xg =7 .
6

Touka ABUKETCS TIPAMOJIHHEHRHO 1o 3akony S(t)= 3t>+2t-7. Haiiti CKOpPOCTbh U YCKOPEHHE TOUYKH
B MOMEHT t=6 c.

Hanumure ypaBHeHHE KacaTelbHOH, TPOBEACHHON K TpaduKy PyHKIUU f(x)=x2-3x+1
B TOuke Xo = 1.

Hanumure ypaBHeHHE KacaTeIbHOM, TPOBEIACHHONW K rpaduKy GyHKINU f(x) = 2sin3x, B

TOYKE X0 :z .

¢ .
=—— 345 .
6 . Halimute MOMEHT BpeMeHH L,

x(t)

Touka nBHXETCS MPSMOJIUHEHHO IO 3aKOHY
KOT/]a YCKOPEHHE TOYKH PABHO HYJIIO.
HanumuTe ypaBHeHHE KacaTenbHOH, TPOBEACHHON K TpaduKy PYHKIIUU f(x) = x3- 3x2 +
3X B TOUKE Xo = 2.

K mapaGoe y = 4 — x? B Touke ¢ abcrmccoii Xo =1 mpoBesieHa kacarensHas. Haifaure Touky
IIEpECEUYCHMS ITOU KacaTeJIbHOU ¢ OChIO OPJIMHAT.

o 1
Touka JABMKETCS MPSIMOJIMHEHHO 10 3aKoHy S(t) = 3 t3+2t2—t (s- BBIpaXkaeTcs B MeTpax, t -

B CeKyHJ1ax). HailTu CkopoCTh M yCKOpEHHUE IBIKEHUS uepe3 | ¢ mocie Havyalia JBHKEHUS.

Tema «IIpumepnl cumMeTpuii B mpogeccun»

He.ﬂb 3aHATHUSA: C(bOpMI/IpOBaTB YMCHHUE pellaTh 3aJa4r Ha BEIYHUCIICHUC nnomaﬂeﬁ
IIOBCPXHOCTHU H 00BEMOB MUJINHIPOB

Ilpaxmuueckoe 3anamueNe20
Ilpumepot cummempuii npupode, apxumeKmype, mexHuke, ¢ ovimy

[TonsiTue cumMmeTpuu GUryp NosIBUIOCH B pe3yibTare HAOIIOAeHUN Ha/l 00beKTaMU
okpy»xarolero mupa. Harpumep, paccmarpuBasi U300pakeHUsl paCTEHUN M AKUBOTHBIX
OpPraHu3MOB, MOYKHO YO€IUTBCsI, YTO MHOTHE M3 HUX C OOJIBIION CTENEHbI0 TOYHOCTH 00J1a/1al0T
TOH nnu nHOM cuMMetpuell. Tak, TUCT KIeHa o0nafgaeT 0ceBoi cuMMeTpuel. PazmnuHbiMu
BUJIAMU CUMMETPHUH 00JIaIat0T [{BETHI, MHOTHE JKUBbIE OPraHU3Mbl — MOPCKHE 3B€3/1bl, 6a00UKH.
CummeTpueil BpaleHus 1 OCEBBIMU CUMMETPUSMH 00J1a/1al0T CHEKHHKH.

C cummMeTpuel Mbl 4acTO BCTpeUaeMcsl B HCKYCCTBE, TEXHUKE, ObITY. Hanpumep, cMMMeTpUYHbI
¢acapl MHOTHX 37JaHUN U UX BUJIBI CBepXY. CUMMETPUYHBI Y30pbl HAa KOBpPaX, Y30pbl OOP/IIOpOB,
MHOTHE BU/Ibl MEXaHN3MOB, HAIIPUMEP KOJIECO MJIM IIECTEPEHKA.

Cummertpus B npupoae



B oTnmume oT MCKyccTBA WM TEXHUKH, KpAacoTa B IPUPOJIE HE CO3AaETCs, a JIUIIb (PUKCUPYETCH,
BBIPaXKaeTCs cpeii OECKOHEUHOT0 pa3sHOOO0pa3us (opM KUBOM U HEKUBOU IPUPOIbI, B
M300MIINH TaKKe COBEPIICHHBIE 00pasbl, Yeil BUJ HEM3MEHHO MPHUBJIEKAET Halle BHuMaHue. K
YHCITY TAKMX 00pa30B OTHOCATCS HEKOTOPBIE KPUCTAJIIBI U MHOTHE PACTCHHSL.

CuMMeTpHs BCTpedaeTcs U B )KMBOTHOM MUpE
CumMMeTpusi B apXUTeKType

[IpekpacHble 00pa3Ibl CAMMETPHUHU IEMOHCTPUPYIOT IPOU3BEACHUS APXUTEKTYpPhL. APXHTEKTypa
COIIPOBOXKIAET YEJIOBEYECTBO HA BCEM €TI0 UCTOPUYECKOM ITyTH. APXUTEKTYpPHBIE COOPYKEHHS,
CO3/IaHHbIE YEJIOBEKOM, B O0JIbIlIEH CBOEH YacTH CUMMETpHUHbl. OHU NPUATHBI JUIS I1a3a, UX
JIIOJIM CYUTAIOT KpacuBbIMU. CHMMeETpPHsI BOCIIPUHUMAETCS YETIOBEKOM KaK MPOSBICHHUE
3aKOHOMEPHOCTH, a 3HAYUT BHYTPEHHET 0 NOPsAJIKA. BHEIIHE 3TOT BHYTPEHHUN MOPSA0K
BOCIIPMHHAMAETCA KaK KpacoTa.

CummeTpudHbie 00BEKTHI 00J1a7JaI0T BEICOKOHM CTEMEHBIO 11e71eCO000Pa3HOCTH — BE/b
CUMMETpPUYHbIE TPeIMETHI 001a/1a10T OOJIbIIEH YCTONYUBOCTHIO U PaBHOM (DYHKIIMOHAIBHOCTHIO
B pa3HBIX HAMpaBJICHUIX. Bce 3TO mpuBeno yenoBeKka K MBICIH, YTO YTOOBI COOpPYXEHHE ObLITO
KpaCI/IBI)IM OHO JOJI’)KHO 6LITB CI/IMMeTpI/I‘—IHI)IM

oceBasi CHMMETPHS

CuMMeTpHsi OTHOCUTEIBHO MPAMOM (OCH CUMMETPHH ) TIPEATIOJIAraeT, 4To 1Mo MePIEHANKYISPY,
MIPOBEJACHHOMY Yepe3 KaXAyI0 TOUYKY OCH CUMMETPHH, HA OJJMHAKOBOM PACCTOSIHUM OT Hee
PacMoJIOKEHBI IB€ CUMMETPUYHbBIE TOUKH. OTHOCUTETHFHO OCH CUMMETPHH (ITPSIMO) MOTYT
pacrojiaratbes Te K€ reoMeTpudeckue GUrypbl, 4To U OTHOCUTEIBHO TOYKHU CUMMETPHUH.

LlenTpanpHas CUMMETpUS

CuMMeTpHsi OTHOCUTEIIFHO TOYKU WM LIEHTPaJIbHASI CUMMETPHS - 3TO TAKOE CBONCTBO
reoMeTprueckoil GUrypsbl, Koraa J000ii TOUKe, PaclooKeHHOH 10 OJIHY CTOPOHY IIeHTpa
CUMMETPUHU, COOTBETCTBYET JIpyrasi TOUKa, pacloio>KeHHas 10 IPYr'ylo CTOpoHy HeHTpa. [1pu
3TOM TOUYKH HaXOJSATCS Ha OTPE3Ke MPAMOil, MPOXOIAIICH uepe3 HEeHTp, IS OTPE30K
MOTIOJIaM.

[pakTHuyeckoe 3ansaTneNe21
HN300paxenne 0CHOBHBIX TeJI BpalleHUs

HeJ’IL 3aHATHUSA: I/I3y‘-II/ITB TCJIa U IOBECPXHOCTHU BpaAllICHUA: HUJIUHIP, KOHYC, IIap



BapuanTsl 3a1aHuii IPAKTHYeCKOH padoThI

1 . Haiftu miomiaib MoJTHOM MOBEPXHOCTH BRITOUEHHOMW JieTalu B (hopMe KOHYCa, €U TUIOIalb
€ro OCEBOT0 CEUEHHs M3BECTHA U paBHA 12 M2, npu4eM BbIcOTa u3enus pasHa 10 cm.

3amanne Ne2. V13 3arotoBKu B opMe yceueHHOTo KOHyca ¢ oOpa3zyromieit 14 cm, BoicoToii 10 cm
Y paJiInycoOM BEPXHETO OCHOBAHHS 8 CM BBHITOUMIIN JIeTalb chepudeckoit (hopmbl paguyca 5 cM.
Breraucnoure iomaaun MOJTHOM MOBEPXHOCTHU 3arOTOBKHU U 'OTOBOTO U3ACIINA.

3) lap paguyca 41 1M nepeceyeH MIOCKOCThIO, HAXOIIENHCs Ha PACCTOSIHUM 9 IM OT LIEHTpa.
Haiigure miomans ceueHus

E—gE >

Tema BpamnmieHms

* Tena BpameHust oSpa3yrorcs rnpH BpalulcHUH TUTOCKOM (hUrypbl §

BOKPYI HC INCPCCCKaroIcCH €€ OCH, MMCIOT ITIaJIKHEC KPHUBOJIMHCHHBIC §

MOBCPXHOCTH. §
P>

e TIpsimMOoM KPYTroBoH mMaMHAP (I'P. «BAJIMK, KATOK» ) IMOJIYHacTCs
BPAlLCHHMCM MNPSMOYTIOJbHUKA BOKPYTI OJIHOH M3 CTOPOH.

IMpsmMan, COOCPAALIAN HCMOABHAHY IO CTOPOHY. BOKPYTI KOTOPOI BPallacTcs NMPAMOYTOTbHMK,
HAZLIBACTCH OCHN WL Illll(’,’)(l.

Kp_\l M, ONHMCHLIBACMBLIC ABYMSA MNMPOTHBONMOJTOAHLIMM BPALNAIOLIIMMMCH CTOPOHAaMIL,

HAZLIBAIOTCH OCHOSANMUNMU QuIundpa.

* IIpsimMoi KPYTroBoH KOHYC (JlaT. «LITHILIKa») —

BPALLICHUCM IMPSAMOYTIOJBHOIO TPCYTOJIBHHUHKA BOKPYTI Karera.

IMTpsmas, COACPAAIAN HOMOABHMAHBII KATCT, BOKPYTI KOTOPOro MOBOPauMNBACTCH TPCYTOABHITK,

HAIBIBACTCH OChIO KOHVCA.
Kpyr. onice1BacMelii BPAlialOIMMMCH KATCTOM, HAIBIBACTCH OCHOSANIEM KOHVCA.
BopumHa TPCYToNbHMKD, HC JICAKALIAN B IUIOCKOCTH OCHOBAMMSA, HASBIBACTCH SCPUUNOU KONYCA.

OTpc30K, COCAMHAIONUIMI BOCPIUMHY KOHYCA ¥ TOMKY HO OKPYKHOCTH OCHOBAHMA, HA3LIBACTCSH
oGpasviow et xonvea. Bee obpasyromic xonyca pasHbL.
e Illap — Bpallc€HMEM MONYKpPYra BOKPYIl AHaMeTpa.

DTOT AMAMSTP HAZLIBACTCH OCLIO i, 2 062 KOHLA YKASAHHOIO AMaMcTpa NOMOCAMU Wapd.

IIpakTnyeckoe 3ansiTneNe22
- llocTpoenue ceyeHni, BHIYMCICHHE UX IJIOLIAACH

He.]'lb 3aHATHUA. C(I)OpMI/IpOBaTL YMCHHC pCIIATh 3ala41 HA BBIYHCIICHUC IIomaae
MMOBEPXHOCTU U 00BbEeMOB HNWINHAPOB. HpI/I BBIIIOJIHCHHUHA HpaKTI/I‘-ICCKOI\/’I paGOTBI CTYACHT
AOJIKCH 3HATBH: OMNPCACIICHUC MUIIMHAPA U €TI0 2JICMCHTOB; BU/IbI CEUYEHMI: OCEBOE CCUCHUC,
CCUCHUC NICPICHANKYIIIPHOC OCH NUIIMHAPA; (1)OpMy'J'II>I U pacucTOB IUIomanaeu u 00BEMOB.



CTyneHT 10KEeH YMETh: MPOU3BOIUTH pacueT IJIONIa el OCHOBaHUs, O0KOBOW MOBEPXHOCTHU
MOJTHOU MOBEPXHOCTU U 0ObEMOB LIMJIMH/POB; MPUMEHATD MMOJTYYCHHBIC 3HAHUS MPU PEIICHUN
3a7a4 ¢ nNpo(eccCHoHAIBHON HAPaBIEHHOCTHIO.

BapuanTsl 3a1aHuil IPAKTHYEeCKOH padoThI

1 BapuanT 1. Haiftu niomiaap 0OCHOBaHUS HUWIMHIPA, Panyc KOTOPOTO paBeH 5 cM A) 25mem?2
B) 5mem2 ; C) 10mem?2 ; D) 10em2 E) 40mem?2

2.Pagnyc ocHOBaHUS IUJIMH]PA PaBEH 2 CM, BBICOTA — 5 CM, TOT/Ia TUIOMIalb OOKOBOH
noBepxHoctu paBHa: A) 10mem?2 ; B) 20mem2 ; C) 4mem?2 ; D) 20mrem?2 ; E) 40mem2

3. B mumHIpe 0ceBbIM CeueHUEM SIBIISIETCS] KBAIpaT, a MJIOMNIa b OCHOBaHUS paBHA 47TcM?2 .
Haiinure mioriaap nojaHo# noBepxuocty mwimuapa. A) 108mem?2 ; B) 4mem?2 ; C) 144mem?2 ; D)
24mtem?2 ; E) 12mem2

4. Pagnyc ocHOBaHUS ITWJIMHIPA B JIBA pa3a MEHbIIEe 00pasyrolel, paBHOM 4a, ToT1a TUIoIadb
00KOBOM MoBepxHOCTH paBHa: A) 8a 2m; B) 24a 2x; C) 4a 2x; D) 12a 2w; E) 16a 2w

5. IInomaap MOJTHON MOBEPXHOCTH HUWJIMH/IPA, TOJTYYEHHOTO BPAICHUEM PSMOYTOJIbHUKA CO
CTOpoHaMHU 4 cM 7 ¢M BOKPYT ero OoJibliiel cTOpoHkl, paBHa: A) 88mem2 ; B) 77mem?2 ; C)
90mtem?2 ; D) 56mem? ; E) 154mem?2

1. Ecnu rutomaaps O0KOBOM MOBEPXHOCTH IIMJIMH/IpA paBHA 647 M 2 , a BeICOTa — 4 M, TOT/1a
paauyc paBen: A) 12 m; B) 16 Mm; C) 8 M; D)4 Mm; E) 32 ™

2. OceBBIM CEUCHHEM IMIIMHIPA SBISIETCS TPSMOYTOJILHUK co ctopoHamu 10 u 16 cM, TO
IUTOIA/Ib OCHOBAHUS LIWIMHIPA MOXeET ObITh paBHa: A) 10mem2 ; B) 25mem?2 ; C) 160mem?2 ; D)
64mcm3 ; E) 40mem?2

3. Bo ckousibko pa3 yBeIMUUTCS IUIOMIAlb OOKOBOM MOBEPXHOCTH LIMIUH]PA, €CIIH €r0 BBICOTY U
paauyc yBeIu4HuTh B TpH paza? A) B 3 paza; B) B 6 pa3; C) B 12 pa3; D) B 2 paza; E) B 9 pa3

4. TInomaapr 0CeBOTO ceueHUs MUIUHApPA BeIcoTOM 10 cM 1 paguycom 2 cm paBHa A) 10mmem? ;
B) 25mem2 5 C) 160cm2 ; D) 64mem?2 ; E) 40 cm2

5. Paguyc ocHOBaHuUs HUIMH]IpA paBeH 2 CM, BBICOTA — 5 ¢M, TOT/1a 00beM HUJIMHAPA paBeH: A)
10mrem3 5 B) 20mem3 ; C) 4mrem?2 ; D) 20mem? ; E) 40mem3

IIpakTnyeckoe 3ansitue Ne23
Berunciienue 00LeMOB U IJIOIAAEH

HeJ’ILZ 3HaThb (I)OpMy.]'IBI JUISL HaXO0KJIEHUS TIJIoIIaaei HOBerHOCTCﬁ TCJI BpallICHUA U YMCTDb
IPUMCHATDH UX K PCIICHUIO 3a1a4.

BapuanTbl 3a1aHNH NPAKTHYECKOl padoThI

1. OceBoe ceueHue MUIMHpA — KBaApart, IJIMHA JMaroHaau Kotoporo paBHa 20 cM. Haitaute
paanyc OCHOBaHUS IHIMHIPA.

572 cm; 2) 87 eM; 3) 10 em; 4) 102 M

— 2
2. IInoujaapr 0ceBOro ceueHus HWIMHApA paBHa 6 V7 IM  , a IJIOIIa b OCHOBAHUS HUJIMHAPA
2 .
paBHa 25 1M . Haiigute BbICOTY IUIHHApA.

2 I
1) 37 am;2) 2 am;3) 0,6 7 nv; 4) 2 v

3. I[J'II/IHa 06pa3y101ue171 KOHYCa paBHa 273 CM, a YIroJi Iip1 BEPUIMHE OCCBOI'0 CCUCHUA KOHYCa

pasen 120 . Haiinure muomaas OCHOBaHUS KOHYCA.



8H-CM2 ,2)8\7 A’-_!'-CM2 ;3)9ECM2 ,4)6\§ HCMZ

Pamyc ocHoBaHust KoHyca 3 V2 cm. Halinure HanGosbIyo BO3MOKHYIO IUIOMIAIb OCEBOTO
CEUEHMsI JAaHHOT'O KOHYCa.

1692 cm © ;2)18cem - ;3) 12T em - ;4) 16cm

Croponsl Tpeyronbpanka ABC kacatorces mapa. Haliqute panuyc mapa, ecnmu AB =8 cm, BC=10
cM, AC=12 cm u paccrostHue ot nenrtpa mapa O 10 miockoctu Tpeyrosbunka ABC pasao V2
CM.

3v3 em;2) 22 eM;3) 3 em; 4) 342 em

Tema «KOMﬁHHaHI/II/I MHOI'OT'PAaHHUKOB U T€JI BpallCHU»

Lean pazBuBaTh yMeHHE pabOTaTh C YEPTEHKOM, 000011aTh, CPABHUBATH, IEPCHOCUTH 3HAHUS B
HOBYIO CUTYallUIO, AKTUBU3HUPOBATH MBICIUTCIIBHYIO ACATCIIBHOCTE YHalIUXCs

IIpakTnyeckoe 3ansiTueNe24
KomMOuHanMu MHOrOrpaHHUKOB
BapuaHTbl 3a1aHNH NPAKTUYECKO padoThI
1HapucyiiTe HECKOIBKO pa3BEepPTOK Kyoa.

2. Hapucyiite Gpurypy, COCTOSIIYIO U3 YETHIPEX PABHBIX PABHOCTOPOHHUX TPEYTOJbHUKOB, HE
SIBJISIOILYIOCS] Pa3BEPTKON MPABMIIBHOTO TETPadIpa.

3. Hapucyiite pa3zBepTKy IpaBUIbHON YEThIPEXYTOJIbHOM MUPAMUBI U PACKPACHTE €€ TAKUM
o0pa3oMm, YTOOBI ITPH CKJIEMBAHUU COCETHUE TPaHU UMEJH pa3Hble 1BeTa. Kakoe HanMeHblee
YHCIIO IIBETOB HYXKHO B3ATh?

4. Hapucyiite pa3BepTKy NpsSMOYroJIbHOTO MapaiesienuIea U packpachbTe ee TaKUM 00pa3oM,
YTOOBI IIPH CKJIEMBAHUU COCETHHUE IPAHU UMENH pa3Hble [[BeTa. Kakoe HauMeHblIee Yucio
LBETOB HYXHO B35Th?

1. Hapucyiite HeCKOIbKO pa3BepTOK MPaBUILHOTO TETPasApa.

2. Hapucyiite Qurypy, COCTOSIIIYIO U3 IIECTH KBAJIPaTOB, HE SBIISIOLIYIOCS pa3BepTKON KyOa.
3. Hapucyiite pa3BepTKy ky0a U packpachTe €e TaKuM 00pa3oM, YTOOBI TP CKJICUBAHUU
COCeIHUE TpaHu UMEJH pasHble 1BeTa. Kakoe HauMeHblllee YHCIOo [BETOB HY)KHO B3SITh?

4. Hapucyiite pa3BepTKy NpaBUIbHOM 6-yroJlbHOM MUPAMHJIBI U PACKPACKTE €€ TAKUM 00pazom,
9YTOOBI IIPH CKJIEMBAHUU COCETHHIE IPAaHU UMENH pa3Hble 1[BeTa. Kakoe HauMeHblIee Yucio
LIBETOB HY>KHO B3ATb?

IIpakTnyeckoe 3ansaTHeNe25
Kom0nHannu MHOrOrpaHHHUKOB
Lenu:

O3HAKOMHUTb YUAIIUXCS C TPEMsI CIIOCOOaMHU pelIeHus 3a1a4 Ha KOMOMHAIIMI0 MHOTOI'PaHHUKOB
u cepsl;

pa3BUBaTh yMEHUE paboTaTh C 4epTEXKOM, 000011aTh, CPAaBHUBATH, IEPEHOCUTH 3HAHUS B HOBYIO
CUTYallUIO, aKTUBU3UPOBATh MBICIUTEIBHYIO JIEITENBHOCTD yIalIUXCs;

BOCIMTHIBATH TBOPUECKUH MOAXO/ K PEIICHHUIO 33/1a4, 3CTETHUECKOE BOCIIPUATHE YepTekKa



. BapuaHThl 3a1aHMii TPAKTH4YEeCKOH padoThI

1 . Hapucyiite naTUYroJbHY0 PU3MY U pa3JIeIUTE €€ Ha TeTPadphbl.
2. OnpenenuTe YUCIO BEPIIMH, pedep U IpaHeil: a) Kyda; 06) 7-yroibHOM MPpHU3MBI; B) N-YroJbHON
UPaMUIBIL.
3. Onpexnenute BUA MPU3MBI, eciii oHa uMeeT: a) 10 Bepimn; 6) 21 pedpo; B) 5 rpaHeii.
4. Kakum 00pa3oM MOKHO OKPacHUTh TpaHu 4-yroJibHON MPU3MBI, 9YTOOBI COCEAHUE (MMEIOIIHE
oOmiee pedpo) rpanu OBUTH OKpAaIIeHBI B pa3Hble 1[BeTa? Kakoe HanMeHbIee YncIio IBETOB
notpedyercs?

1. Hapucyiite naTuyroibHy0 NTUpaMuly U pa3AeiuTe €€ Ha TETPadiphl.
2. OnpenenuTe YKCIIO BEPIIUH, peOep U TpaHeii: a) MPsIMOYTOJILHOTO Mapajuienenumnesaa; 0) 6-
YTOJIbHOWHOM MUpamMubl; B) N-yroJbHOW MPU3MBI.
3. Ompenenute BUJ TUPAMUJIBL, €CIIM OHA UMEET: a) 5 BepuInH; 0) 14 pebdep; B) 9 rpaneil.
4. Kakum 00pa3oM MOKHO OKPaCUTh TPaHU OKTad/pa, 4TOObI cocenHue (MMeromue oomee
pebpo) rpanu OBLTK OKpaIIeHbI B pa3HbIe I[BeTa. Kakoe HanMeHbIIIee YUCIIO IIBETOB
notpedyercsi?

3agava 1. B TpeyrosbHyro nupamuay co croponamu ocHoBanus 20 cm, 12 cMm u 16 cM Bnmcan
map. Haiitu ero paguyc, ecinu AByrpaHHbIE YIJIbI IPU OCHOBAaHMU NUpaMubl paBHbI 1o 600 .

3agayva 2. B TpeyrospHyro nupamuy co ctopoHamu ocHoBanus 10 cM, 17 cMm u 21 cm Brican
map. Haiitu ero paguyc, eciau BbICOTa MUpaMUJIbI paBHA 12 cM, a IByTpaHHBIE YIiIbl IPU
OCHOBAHUU PaBHBI MEXKY OO0

OtBet: 2'P

3amaya.3 Otpe3ok PN — nuametp cdepol. Touku M, L nexar Ha chepe Tak, 4T0 00beM
nupamuel PNML vanbonsmmii. Haitaure cunyc yria mexay npsimoit NT u mimockoctsio PMN,
ecmn T — cepennna pedpa ML.

|
. OtBer: V6.

3amaua 4 Jlana cepa paamnyca 5. CeuenreM 3Toi chephl IIIOCKOCTHIO SBISETCS OKPYKHOCTB C
nentpom Os. [ImockocTs ceueHus ynaneHa ot neHrpa chepsl Ha pacctosiHue 3. Touka T
BbIOpaHa Ha cdepe, a Touku K, L, M, N — nocneoBarenbHO Ha OKPY>KHOCTH CEYEHHSI TaK, YTO
o6veM TKLMN nupamuast Haubonbiuid. Touka A — cepenuna pedpa TL. Haiiaute kocunyc
yria Mexxay npsmseiMa O1A u LM.

V10
.. OtBET: —
10

3anaua 5 Jlana cepa paguyca 8, ¢ uentpom B Touke O. B 31011 chepe nmpoBeneHo ceuenue,
IUIOCKOCTh KOTOPOTO yJlaJIeHa OT IIeHTpa cdepsl Ha pacctosiHue 4. Touka BeiOpana F Ha cdepe, a
touku A,B, C,D - mocnenoBaTenbHO Ha OKPY’KHOCTH CEUEHHsI TaK, 4YTO 00BEM MUPAMUIBI
FABCD nau6onbsmmii. Haiigure cunyc yria Mexy npsMoil u niaockoctbio AFB.

V7
OT1BeT: -

IIpakTnueckoe 3ansitne Ne26
KomOunannu tes BpameHust

Ienu 1 03HaKOMHTB yJalTUXCs C TpeMs crioco0amMy pelieHus 3a/1a4 Ha KOMOMHAITUIO
MHOTOT'PaHHUKOB U CEpHI;



2 pa3BHUBaTh yMEHUE PabOTATh C YEPTEHKOM, 0000IIaTh, CPABHUBATH, IEPCHOCUTH 3HAHUS B
HOBYIO CUTYAIIHIO, aKTHBU3UPOBATh MBICIUTEIBHYIO ACITEILHOCTD YUaIIHXCS

3agaun:

lcrocoOCTBOBATh PA3BUTHIO YMEHHUS CPABHUBATH, 0000IaTh, KIACCU(PUITUPOBATH,
AHAJIM3UPOBATH, JIEJATh BHIBOJIBI.

.BapuanTsl 3a1aHMil IPAKTHYECKOH padoThI

Bomnpocer
1 Kakoii map Ha3bIBa€TCsl BHUCAHHBIM B MHOT'OI'PAaHHUK?

2. Kakoit MHOTOTpaHHUK Ha3bIBaeTcs BucaHHbIM B map? 3. [llap Bnucan B muuuap. I'oe
HaxoJUTCA LEHTp mapa? Yemy paBeH paauyc mapa?

3lllap ommcan okoJio muauHApa. [ 1€ HaxouTCsI eHTp mapa’?
4. Illap Bnucan B koHyc. ['1e HaxoauTCA LEHTp L1apa’?
5. lllap omucan okosio koHyca. ['1e HaxoAWTCS TIEHTP mIapa

3apaua. Otpe3ok PN — muametp cdepsl. Toukn M, L nexar Ha chepe
Tak, 4To 00BheM nupamuasl PNML nanbonpmmii. Haliqute cunyc yria
Mexay npssmord NT u mmockocteio PMN, ecniu T — cepenuna pedpa ML.

Pemenne

1) Tlycts O — nentp chepsr, a R — ee pamuyc. Torma PN= 2R

TOYKU M u

kak auameTp chepsol. [Tockonbky

PLN = 90ZPMN =/L nexat Ha cdepe, To OP = OL = ON = OM = R. Ceuenus cheps
mwrockocTsiMu PLN u PMN — okpyxHocTH panuyca R, onucanubie BOKPYTr TpeyrojbHuKoB PLN
1 PMN, npuuem ° kak BIMcaHHBIE YIIIBI, ONUpaomuecs Ha aquametp PN,

2) ITycts H — BeicoTa nupamuasl PNML, onyinenHas u3 BepiuHbl M, 1 h — BeicoTa
tpeyronbauka PLN, npoBenennas k cropone PN. [Tockonbky Touka M siexxut Ha cdepe, a
mwiockocth PLN conepxut nentp chepsr, To H<R  mpuuem H=R, ecim MO LPNL,
AHaJIOTMYHO, TOCKOJIbKY TOuKa L nexut Ha cdepe, To h<R  npuuem h=R, ecim LOLPN,
R
1 1 R”
\Y ==S +H===-PN.-h-H<=.2R-R-R==—
Orcrona s oobema nupamuasl PNML umeem  PNML 3 7PNL 32 6 3.
3
V :R_
[Ipu sTom PNML 3 "tonpko ecniu H=h=R Takum oOpaszom, nupamuaa PNML umeer
HauOobIINii 00beM, eciu TpeyroibHukd PLN u PMN — npsiMmoyrosibHbIe U paBHOOEAPEHHBIE,

JIe)KaIure BO B3aMMHO MEPTICHANKYIISIPHBIX IJIOCKOCTAX.

3) Iockonpky MO LPLN 1o MOLOL, Ho PNLOL g mO3TOMY IO MPU3HAKY
MEePHIEHIUKYISIPHOCTH NPAMOU U Tuiockoctu PMN LOL . [Tyets K — cepenuna MO. IIposenem KT
— cpeanioro nuHuio Tpeyronsauka OLM. Torma KTIOL  3gaupr, KLTbAM oTNK = ZTNK -
yros Mexay npssmoit NT u mnockoctsto PMN. Ilycts Zu nostomy KN — npoexnus NT Ha
mnockocts PMN n



4) Tlo cBoiictBy cpemneii muapuu KT =0.50L=0.5R ‘Tayx xak rpeyromsuuxku LON, LOM, NOM
PaBHBI 110 IBYM KaTeTaM, TO TpeyroibHuk MNL — MpaBuiIbHBI cO CTOpOHOi LN=ONVZ=RV2 NT

T NLV3 _ R/6 __KT_ R2 _ 1
=—_— = sina = —— —
2 2 . Orcrona NT Rz 6.

— BbICOTA TpeyrosbHuka MNL, 3Hauwur,

|

Otset: 6.
IIpakTnueckoe 3ansitue Ne27
KomOunanuu tes BpameHust
BapuanTsl 3a1aHuii NpaKTH4YeCKOH padoThI.
3angaual.

Hana cdepa paguyca 8, ¢ ientpom B Touke O. B 31011 chepe npoBeneHo ceuenune, miocKoCTh
KOTOPOTO yAaJieHa OT IieHTpa cdepsl Ha pacctosiHue 4. Touka BeiOpana F Ha cdepe, a Touku
AB, C,D - mocnemoBaTellbHO Ha OKPY)KHOCTH CEUEHUS TaK, 9T0 00beM nupamuasl FABCD
HaubOopmid. Haliaure cunyc yria mexay npsMoit u miaockoctbio AFB.

Pemenue 1) O6wem nmupamuast FABCD nHanbompimmii, Kor1a HanOoJIbITUMU Oy TyT TUIOIIA/Ib
OCHOBaHUS M BbICOTa nupamu/el. [Imomans ocHoBaHust Hanbosbmas, koraa ABCD — kBanpar.
Bricota mupamuasr Hanbosbmas, koraa h=FO1, Oe FO1.

))IIpsmas OA - HakJIOHHAs TI0 OTHOIIEHHIO K iockocT ABF. Omyctum u3 Touku O
nepnenaukysp Ha maockocTh ABF: OK L ABF, KeFT 1.x. AABF — paBHoGenpennsriii, FT L AB.

Torma yronOAK - yron mexay npsimoit AO u miockoctbio ABF, sin yrmaOAK =
3) B npsamoyroasnom AO:DO OD = R=8, OO0 =4, torna DO =43 .

AB =446 , AT =% AB, AT = .2V6

4) B npsivoyroasHom AO1TF O1F = 12, 01T =4v/3 , torma FT = 243,

5) Pacemotpum nipsimoyrogbabie TpeyroidbHukd FO1 T 1 FOK. Onu umerot o0rmryro Bepmuny F,

Torga A O1FToo AOFK . Umeem: , OK = 8—\7/7 . 3HAUMHT,
sin yriia OAK = % *g sin yriia OAK =g . OtBer: g

Tema»IlonsiTie 00 onpeneJeHHOM HHTeErpaJie
KaK IUIOLIAAH KPUBOJIUHEHHON Tpanmenum,

Hean: OTpaboTaTh HaBBIKK HAX0XKJICHHsI IEPBOOOpa3HOM (PyHKIIMHU, 3HAUEHUS ONPEAEICHHOTO
MHTETpaja, UCIOJIb30BaHUSI T€OMETPUUECKOTO U (PU3NYECKOTO CMbICIIA OIIPEEICHHOTO
MHTETpaja Mpy pelieHUH MPUKIIaIHbIX 3a/1a4

IIpakTnyeckoe 3ansaTHeNe28

IlonsiTHe 00 onpeae/ICHHOM HHTErpaJje



enb: OTpaboTaTh HABBIKM HAXOXKJICHUS NEPBOOOpa3HOM (PyHKIINHU, 3HAUEHUS ONPEACTICHHOTO

UHTErpasa, UCIO0JIb30BAHUS FEOMETPUIECKOTO U (PU3NUECKOTO CMBICTIA ONIPEAEICHHOTO
MHTErpajla Ipu pPeLIeHUN IPUKIIAIHBIX 3a1a4.

Onpenenenue 1. Oynxius Fx HA3bIBACTCS epBoOOpa3HOM OT QyHKIIMK £x ya

OTpe3Ke a;b , eciu Juis Beex X< & /b| pumonasercs PaBEHCTBO:

F xl=fx

Tabauia UHTErPAIOB.

X.ml
n+l C, n=-1

[ xax=2

ax_
f?—1n|XI+C'

v g a
[a dy=p—+C |

4. j’e"dx:eﬂC‘ ’

5. [ sinxdx=—cosx+C

6. [cosxdy=sinx+C

y=rs(x)

b
Soans = j_/(x)dx

KpUBOJMHEUHOM Tpanenuen.

dx__l+
0. 12 %C

10 Jﬂ \;dXZ%X\E? c

11 f\—X—Z\X+C

12. [ tgxdx=—In|cosxi+C ,
13. [ ctgxdx=In|sinxi+C ,

14, [de=xC

I. 'eomeTpryeCcKUil CMBICH ONPEIETEHHOTO HHTErpaJia.

ITycrs nana Gyukius £ X HenpepbiBHAs Ha a; b
PaccmoTtpum rpaduk 3Toi pyHKIIMH (HEKOTOPYIO
KPHUBYIO).

¢ urypa adBb | orpaHWdYCHHAs OTPE3KOM a; b

ocu OX, 0Tpe3KaMy NapalIeIbHbIX IPAMbIX X — &
u ¥=b yxpusoil F=fx  HaspIBaercs

Ecnu unterpupyemas Ha a; b dynxmus £ ¥ meorpunatensHa, TO OIIPE/ICTICHHbIH HHTErpall

YUCIIEHHO PaBeH IUIOMAAU KPUBOIMHENHOM Tpaleuy, OrpaHiIeHHoM | &, b ocu OX,
OTpe3KaMM NpAMbIX ¥=a , X¥=0 y rpaduxom naHHO# GyHKUMH. B 3TOM 3aKiT04aeTcs
reOMETPHUUECKUN CMBICI ONPEACTICHHOIO HHTErpaa.

II. Beruucnenue miomanei miockux ¢uryp.
N3 reoMeTpru4eCKOTO CMBICIIA OIIPENEICHHOTO UHTETpajla U3BECTHO, YTO €CIIU fx=0
, X€la; b | 1o mnomanp COOTBETCTBYIOILEH KPUBOJIMHENHON TpaneLUy BEIYUCIIAECTCS 110

b
Sum=] £xdx
bopmye: a

b
£ x<0 o 5&43b=|ff3’ffx|
OueBUHO, YTO ECIIU =U | xelasb 10 a

PaCCMOTpI/IM OCHOBHBIC CJIy4au pacCIlOJIOKCHUS IIJIOCKUX (I)I/Il“ypi



» »
¥ =reol
N r73 o — 7 F ~
N P 9z
Ay al ‘,_/’/ - "/// - /i
A~ o = e =
N L=
— = (o et
e S Iy
@ a| X
5 = j’f(x)(zx

‘,, ;F/Z///I/J:Z/[ﬁi

S5 = l_'l',/'(x)zlx ‘:'-_x_'(_,r)(l,\’

5 = [r(ax — Friedas + [ries

[II. I[TpuMeHeHue onpeneIeHHOro HHTerpaia B (pu3uKe.

£

[1yTh, IpOKIEHHBIN TOYKON TP HEPABHOMEPHOM JIBUKEHUU 32 TPOMEXKYTOK BPEMEHH OT
£y

S=[ 9 tdt
BBIUUCISETCS TI0 popmyre: &

1o "fz

BapuanTsbl 3a1aHuii NPaKTH4YeCKO padoThI

1. Onpenenure bynkimio, 115 Kotopoit £ X1= x*—sin2 x-1 gpn00r0n T1epBOOOPA3HOIL:

f.r:imusz.nx Z)fX:ZX—ECUSEX .
1) 3 ; ’

fX=2X+lCDS?.X fX:£+lCDSZX+X
3) 2 ; 3) 3 2

2. ns pyHKIIMU fx=x , HaliiuTe mepBoOOpa3HYIO Flx , IPUHUMAIOIIYIO 33JJaHHOE

sHauenne B 3aannoii rouke £ —1/=2
1) 33,2 3, 3 393 .y 3

3. Touka gBMXKETCA MO PAMOM TaK, YTO €€ CKOPOCTh B MOMEHT BPEMEHU £ pasna ¥ b=t+t .

Haiinure myTs, IpOHACHHBIN TOYKOHN 32 BpeMs OT 1 o 3 CEKYH/I, €CJIH CKOPOCTBb U3MEPSAETCS
g M€

1 1
1) 18 ; 2)123 : 3)173 ;

I
S
I
S

4) 20m



4
€ _ar  [A4xdx
4. Bpruucnure: a) 0€os"x () 2

1) 643 ; 2)6 ; 3) 2\3 ; 4) 373

— Ol iy

5. Haiigure miomanp Gurypsl, orpaHUu4E€HHON JTUHUSIMU:

1
=— ¥+3,y=0 ==X
a) ¥ 4 0) =% 772
— — 2
1)4\3 : 3)9\3 X 1)2 : 3)23;
—_ — 1 2
2)6\3 ; 4)8\3 . 2)13; 4)13.

I[IpakTnueckue 3ansTus 29
Tema I'eomeTpuyeckunii CMbICJI ONPeeJIEHHOI0 HHTErpaJia

Henb: OTpaboTaTh HaBBIKK HAXOXKIACHUSI IEPBOOOPa3HON (HYHKIIMH, 3HAUEHUS ONPEIETICHHOIO
UHTETrpaja, UCIOJIb30BaHUS T€OMETPUIECKOT0 U (PU3NYIECKOTO CMBICIIA OIPEAEICHHOTO
WHTErpaJia MpH PEeIICHNN IPUKIAIHBIX 3a/a4.

[TyTh, mpoHIEHHBIN TOYKOW MPH HEPABHOMEPHOM JIBH)KEHUHU 32 TPOMEKYTOK BPEMEHU OT 4
£
P S=[ ¥ tdt
70 “Z BBIUUCIHSIETCA MO GopmyIe: f

BapuanThl 3a1aHuii NPaKTH4YeCKOH padoThI

1. Onpenenute GyHKIUIO, UISI KOTOPOI Flxi=x"-sin2 x-1 SIBJISICTCS TIEPBOOOPA3HOM:

fX:£+COS?.X+X . Z)fX:ZX—ZCOSZX ;
N E :
_ 1 1
3)fX_2X+2(:082X : 3)fX—?+ECOSZX+X

2. ns pyHKIIMU fxl=x , HaliAuTe mepBooOpa3Hy0 F* | MPUHUMAIOIIYIO 33JaHHOE 3HAYCHHE

B 3amanHoi Touke £1—11=2

FX=£+21 Fxi=2x+21 FJL’:—£+2l 4)FX=£—2%

1) 373 ; 2) 3 3) 3 °3 - 3

3. Touka gBMXKETCS MO MPSAMOM TaK, YTO €€ CKOPOCTh B MOMEHT BPEMEHU t pasna ¥ b=t+t

Haiinqure myTs, IpoHACHHBIN TOYKOH 32 BpeMs OT 1 10 3 CEKYH/I, €CJIH CKOPOCThb U3MEPAETCS
g M€

1) 18m 12%3’4’ . 3) 17%” . 4) 20 m



4
6 gy [ 4 xdx

— Ol iy

4. Boruncnure: a) 008X ; 6) 2
a)
1) 6v3 ; 2)5 : 3) 2.3 : 4) 33
5. Haiigure miomanp Gpurypsl, orpaHUu4E€HHON JTMHUSIMU:
1
a) }7:—),’2+3,')-’:U 6) _}(':-,'E-’. JVZEX
443 - 943 2 . 22
1) 473 ; 3) IV e 3) 3
- - 1 2
. 1L 1<
2) 6v3 4)8\3 ) '3 5 3

IpakTnyeckue 3ansaTus -30
Tema I'eomerpuyeckuii CMbICJI ONPeaeJIEHHOT0 HHTErpaJia

BapuanTtsl 3a1aHuii NIpaKkTH4YeCKOH padoThI

FX:—COSZE—X3+4

1. Onpenenute GyHKITUIO, UISI KOTOPOI SIBJISICTCS TIEPBOOOPA3HOM:
fxl=—sinZ-3 ¥ fxi=LsinZX 3¢
1) 2 : 3) 2727
1. x X
fxi==sin=-3 x* fxl=2sin=-3x°
2) 22 ; 4) 2 .

2. Jlna pynkmun £ X1=2%-2 yajigure neppoobpasHyto £ X | rpaduk KOTOPOii IIPOXOIMT Yepes
Touky 42,1

1) Fxi=—x-2x-1 2) Fxl=x'+2x+2 3) Flx=2x-2 4) Fxi=x'-2x+1

3. Touka ABHKETCS 10 IIPAMOil TaK, YTO €€ CKOPOCTh B MOMEHT BpeMeHH [ pasma ¥ 6=3+0,2¢
HaiiuTe 1yTh, IPO¥ICHHBII TOUKO#t 3a BpeMms oT 1 10 7 cekyns, ecim m3Mepsierca B8 M/ C

1)22,8x 2) 29 ; 3) 23 ; 4) 13u
2jﬁﬂcosfdx } xX-6xdx

4. Beiuucnure: a) = 67 .o

a)

1)37_1 ; 2) 3V3-3 ; 3)0 ; 4) 3-373

5. Haiinute mnomans Gpurypsl, orpaHUYeHHON JTMHUSMU:

a) y=2x ; y=0; x=2 6) y=5-+; =1,



1
°3 33 ; D1 3"
L 2 51 102
3 '3 2°3 ; 9'%3

Tema: PenieHue HPPallHOHAIbHBIX YPABHEHHI U HEPABEHCTB
[IpakTnueckoe 3ansiTneNe31
Tema: PemieHue HPPallMOHAIbHBIX YPABHEHMII U HEPABEHCTB
emu:

OO6pazoBarenbHasi: MPOJA0JIKUTE GOPMUPOBAHUE Y CTYJACHTOB YMEHHUH pelIaTh palioHalIbHbIE
YPaBHEHUS U HEPABEHCTBA.

BocnurarensHas: BOCIIMTaHHE CaMOCTOATCIIBHOCTH, TBOPUCCKOTO IMOAX0Aa K PECIICHUIO 3a1a4.
PaSBI/IBaIOHIaﬂZ Pa3BUTHC JIOTHYCCKOTO MBIIIJICHUSA, HABBIKOB CPAaBHUTCIIBHOTO aHAJIM3a.

O6opynoBaHue: 70CKa, KOMIBIOTEP, TPOCKTOP, IKPaH, HHAWBUAYATbHBIC KAPTOUKH-3aJaHuUs,
3aMMcy Ha JI0CKe.

Pe3ynbTaTUBHOCTB:

(dhopMupoBaHUE KOMIETEHITUHI: IIEHHOCTHO-CMBICJIOBOM, y4eOHO-TI03HABATEIILHOM,
KOMMYHHMKATHUBHOM, TMYHOTO CaMOCOBEPIICHCTBOBAHUSI.

IIman 3aHgTHA.
1) IToAroTOBUTEIBHBIN STAIL.
[ToBTOpEHME ONOPHBIX 3HAHUH.

1) IlpoBepka ycBOEHUsI MPOHACHHOTO MaTepuaia (GpOHTAIBHO (MM HHIUBHIYaIBHO) 110
CIIETyIOLIMM BOTIpOcaM (Ha SKpaH MPOEKTHPYIOTCS BOIPOCHI, HA KOTOPBIE CTY/ACHTHI OTBEYAIOT
YCTHO).

1. Kakue ypaBHEHUS Ha3bIBAIOTCS PallMOHAIbHBIMU?

2. Kakue ciocoObl perieHus pairoHalbHbIX YPAaBHEHUN BaM U3BECTHBI?
3. Kakue HepaBeHCTBa Ha3bIBAIOTCS PAllUOHATIBHBIMU?

4. Kakue ciocoObl perieHns pairoHalbHbIX HEPABEHCTB BaM U3BECTHBI?
2) Teoperuyeckwuii sTam.

[IpuMeHeHne 3HaHUM TPU PELIEHUU TUIIOBBIX 3aJaHUM.

1. Pemute ypaBHeHue:
3
a) 3at7=

0 | b

a—3



0) (6x-1)(4—x)=0
p & —64=0

2. Pemte HEpaBEHCTBO:

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

0) 2}{L—7x—4

BapuanTsl 3a1aHuii IPaAKTH4YeCKOH padoThI

1.Pemuts ypaBHEHHE: 2. PemnTh HEpaBEHCTBO
2 :
a) 3 yt2= Gyt5 a) x+6 2-3x
)= 2x%
0) (x+2)(x-1)=0 0) 7x+3<0

B)K2—5K+6=U

Bapuanm 2

1.Pemuts ypaBHeHue: 2. PemmTs HEpaBeHCTBO
a) Tx_1= 2% a) 6x—7 3+4x

6) (x-5)2x+8)=0 ) FX +x-30

B)ZE—QZO

IIpakTn4yeckoe 3ansitue Ne32
PaBHOCHJIBHOCTH HPPALMOHAJIBLHBIX YPABHEHU M HEPABEHCTB

BapuanTbl 3a1aHii NPAKTUHYECKO padoThI

Al. Pemmre ypaBHenue v2—3% =7

A2. Pemute ypapuenne: ¥40—x =3x
A3. Pemmre ypaBHeHne: VXT3 =~v5-X

A4. Pemute ypaBHEHUE: X -x-3=3,
B1. Pemmre ypasHenne: ¥~ V¥ +1=35

B2. Pemnre HepaBeHCTBO: ¥ 3x-5=5
2 BapuaHT

Al. Pemute ypaBHEHUE V12+3x =2

S0l =2
A2. Pemmre ypapHenne: ¥20— ¥ =2r
A3. Pemute ypaBHeHHE: VX3 =~l2-x

A4. Pemmte ypaBHeHHe: * I+yx+11



Bl. Pemute ypaBnenne: V¥ +10+vx—2=6
B2. Pemure HepaBeHcTBO: V2X—3 >4,

Cl. Pemure ypaBHeHHe '
C2. Pemmuth HepaBeHCTBO V4¥ — X' >-2-3x°

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

IIpakTnueckoe 3ansiTneNe33

Pemenue HPPaAlUOHAJIBbHBIX ypaBHeHnﬁ H HEPABECHCTB

BapuanTsl 3a1aHuii IPaKTHYeCKOH padoThI

1 sapuanm

Haiimu obnacme onpedenenus ¢hpynkyuu.

2

1. y=%"1 2. y=3x8 3. y=x3-8
H306pazumo sckuz epagpuxa pynxyuu:

2
4. y=x-5 5. y=2x° 6. y=*%

CpasHums uucna:

i

7 N ,E6D g SF u (E)Z

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

Pewumo ypaeHerue:

12, v1—x=x+1

2 yacmo

13, v2x+5—~x+6=1

Pewumo HepaseHcmeo.”

14 ‘\;3)("‘9:_} 4

15, vx+8=x+2

2 sapuanm

Haiimu obnacms onpedenenus ¢hynkyuu:

x2
1. y=2 2. y=2x° 3. y=x"2
H300pazume sckuz epaghuxa pynxyuu:

1
4. y=x-6 5. y=2x5 6. y=*
CpasHums uucna:

2 7.2

2 W37, &30 g G, i 9.(7.1)-

3u (7,2)-3

Pewumo ypasnenue:
10. VYx+1=3

12, vx+l=1—x
2 yacmo
13. ¥ 3x+1—+x+8=1

Pewiums HepaseHcmeo.

14. V2x—5<9

15, vx—8=x—5




IIpakTuyeckoe 3anaTueNe34

PemieHne uppanuoHaJbHbIX YPABHEHUI U HEPABEHCTB

BapuaHnThl 3a1aHNH NPAKTHYECKOH PadoThI

BapunaHTt I
Kaxaoe 13 npeanoXeHHblX 3a4aHnii UMEeEeT YCTOBHYH 6anioByH OLIEHKY CTENEHW €ro CIOXHOCTH.
0Ob6A3aTeNnbHOMY YPOBHK 3HaHWWA M YMEHMWIA COOTBETCTBYHOT 3aAaHnA, oueHeHHble 6annamu 1, 2, 3, 4.
Yyaulmecs, npeTexayoume Ha OTIMYHYIO0 OLEHKY, A0XKHbI CNPAaBNATLCA C 3a4aHWAMU, OLIEHEHHbIMU B
7 - 8 6bannos (6annbl yKasaHbl B KBaApaTHbIX CKOBKax).

1. Haiitn obnacrte onpepeneHna pyHKUMH:
8/ 2 R !
Dl2] y=va-x 2] v=[x* 9]

2. Pelunth HepaBeHCTEBO:

y[4]N3x -2 <2 [4]F> | 13) [6] Jxr2>4-x

2) [4] Vx—2 <5 8) [5] Vx+8<x+2 14) [6]/2x -8 <Jex +13

3) [4]3-2x <7 9) [5] Vx-2=x-2 15) [7]&7«_: 1|

) [4] Vx+223 10) [5] Vx+8>x+2 16) [1]\2+ Vx> +2v+5 <2

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

6) [4] V2x+1>-3 12) [5]«fx2+2x>—3—x2 18) [8] Wx? —4x+13 < —x? +4x-1

CxeMa nepesoja CyMMapHoro obuiero 6anna B 5-6annbHYH WKaNy OLEHOK

(I U " ——

Tema »Pemienne nokasarejIbHbIX YPABHEHUH U HEPABEHCTB)

Heab: OTpaboTaTh HABBIKK PELICHUS TIOKA3aTENbHBIX YPaBHEHU, HEPABEHCTB, CUCTEM
YpaBHEHUH

IIpakTnueckas padora 35

Tema: Iloka3zarejbHbIe ypaBHEHH S, HEPABEHCTBA, CHCTEMbI YPABHEHHH.



Lenb: OTpaboTaTh HABBIKH PEIICHHUS TOKA3aTEIbHBIX YPaBHEHUH, HEPABEHCTB, CHCTEM
YPaBHEHUH.

Omnpenenenue. YpaBHEHHE, COJIEpIKAIICe IIEPEMEHHYIO B TIOKa3aTelIe CTCIICHH, Ha3bIBACTCSI
IIOKAa3aTCIIbHBIM.

a=b a0  a=l. HpocTeiiliee oKa3aTeNnbHOE ypaBHCHUE

fx_ X —
a'*=a’" a#l | a>0 pappocunsmo ypasnenmo £ X =g X

Ix _ < —
A-a*+Ba+C=0 pemIaercst Mo ICTaHOBKOM @'=J u ceomntes K KBaJ[paTHOMY
2
ypasrennio Ay +By+ =0

1I. Iloxazamenvrvle Hepagencmaa.

Omnpenenenue. HepaBeHCTBO, cojiepikaliiee MEPEMEHHYIO B IOKa3aTeie CTENCHU, Ha3bIBACTCs
IIOKAa3aTCIIbHBIM.

a¥<a’" a>0 a#l
IIpu a=1

fx gx
d@ " <@ paBHOCHJIBEHO fxi<gx

npu 0<a<l
fx X
a*<a’ papnocumno £ X>g X

I11. OcHOBHEBIE OKA3aTENLHBIE TOXKIECTBA.

X x, X+ X, X X, -
:'5' I'E -:al - ecJiu a}ﬂ , 5‘?31 u a I:E - ’TO X'I_XE
§0. g g Y <x X

4= ecn @1 y X15% 40 a'<a”
|ar| |J-: _axl X, ¥ <X X x,
B econ 0<a<l , X1<X ,To @ >d’
r_ .
[ g%
|E| _a 10. coqu @< 4 x<0 o @=b"
| b_. b . ’
m 1 |
a’=1 . a*=Va” : Va=a* =

BapuanTsl 3a1aHui NIPAKTHYECKOH padoThI

Pabota cocrout u3 AByx 4yacteil. BoimoaHeHnue nepBoii yactu paboThl (JI0 YepThI) MO3BOJISET
MOJIyYUTh OLIEHKY «3». JIJI OTy4eHus OLIEHKH «4» He0OX0JMMO BEPHO PELIUTh MEPBYIO YacThb
paloThI M OJIHY U3 3371a4 BTOPOH yacTH (3a uepToif). UToObI MOTYUUTh OLIEHKY «5», TOMHMO

BBITIOJTHEHUS TIEPBOM 4acTH paboThl, HEOOXOIMMO PEIINTh HE MEHEe JIBYX JIIOOBIX 3aJaHUN U3
BTOPOM YaCTH.



1 BapuaHT

1. Pemuts ypaBHEeHUE
1 \2-3x

5]

a)!

=25
; 6) 4°+2*-20=0

{ X
|'3| =1 1_
2. Pemuth HepaBenctso: |4/ 3

| x— =4
3. Pemuthb cucreMy ypaBHEHUI: 5%7=25

I[IpakTnueckoe 3ansaTeN236

Pemenue noka3aTebHBIX ypaBHeHlflﬁ, METO/I0M BBeJdeHHsI HOBOM HepeMeHHOﬁ

BapuaHThl 3a1aHUil IPaKTHYECKOil padoThI

Bapuanm 1

1. Buinuwume so3pacmarowjue @yHxyuu

Bapuanm 2

1. Boinuwume yowvigarowjue (hynkyuu

7Y

))y=85 g)r-(2)i ) (10} )
y=(3-1]

J25

2

2

:I; 5)y:[

7

x VA x.
| e GRS
a) 6) 2
2. Pewwume ypaenenue
2. Pewwume ypaeHenue

a) (5x+2 )g =5 :

1

a) (7x+1)g =7 ’

6) 325" -14.5"-5=0;

6) 8-4"-15-2"-2=0:

g) 52 +5° =130
g 370-3"=78

3. Pewuume nepagerncmeo
3. Pewuume nepagerncmeo

a) 37 -3"254

x+1 x
a) 37 +37<36, 6) 25 <6-5" =5

g 9123 <7

)

IIpakTnueckoe 3ansiTneNe37
Pemenue nokasareJbHbIX YPAaBHEHHH

METO/I0M BBe/IeHHs HOBOH NepeMeHHOoM




Metoj BBe/ieHHsI HOBOI MepeMeHHOM MCIOIb3yeTCs B CiIydae, KOr/ia Oocie yIpoieHus: 00enx yacten
ypaBHEHHUS MOSIBHJIACH BOBMOKHOCTh 0003HAYUTh KaKyIO-TO CTENIECHb JPYroi MepeMeHHOM U, TIPU 3TOM, BCE
OCTaJIbHBIE CTEIIEHU TAK)KE OYAYT BbIpaXKaTbCs YEPE3 BBEAEHHYIO IIEPEMEHHYIO.

Hamnpuwmep, 4*+8=62
[2°f —6-2*+ 8=0

BBenéM HOByIO nmepemennyio: 2 =1, t>0 | torma ypaHeHue nmpuniMaer BUL:
£ —6t+8=0

[t,=2,
t,=4,

Bo3Bpaiiaemcs Kk MCX0AHOW NEPEMEHHOM:

=2, |2'=2',p (%=L
=4 |72, k=2
Orser: 1,2,

BapuanTtsl 3a1aHuii NpaKkTH4YeCKOH padoThI

I. Pemure ypaBHeHuUs:

1 27 =32 ] 5°2 =25

2 5*+8=9 5 374 =1

3 3%%-3"=72 3 27242 =5

4. 253-6-5"+5=0 4 9%- 6-3%- 27=0
5 (p7weaes ) 4 5 (157+=2)>" o

6. 67" =36 6.. 5% =12f

7. 577 =1 7.4°1-3=-2

8. 37 +3"=30 g, 2"- 27 =112
9 4"-14-2"- 32=0 9 9-4-3+3=0
10, (Q7=a)i2x1e o P2

IIpakTnyeckoe 3anaTeNe38
Pemenue noxkasarebHbIX yPaBHEHUH -rpa)MuYeCKUM MeTOI0M.

DOYHKIMOHAJIbHO-TPA(YUYECKUI MeTO/ HCIIOIb3yeTCsl OOBIYHO B TEX CIIydyasx, KOTJa ypaBHEHHE UMEeT
CMEIIaHHbIN TUI, T.€. B HEM MPUCYTCTBYIOT pa3nuuHble GpyHkuuu. Torna HeoOXoauMo npeodpazoBaTh
ypaBHEHHE, YTOOBI B Pa3HBIX €T0 YacTAX HAXOAWIHCh pa3Hble PyHKIMH. [TocTpouTs rpaduku 3Tux GyHKINH



Y HAWTH MX TOYKH MepecedeHusi. AOCIUCCH ATUX TOUEK U OyIyT KOPHSAMH JTAaHHOTO YpaBHEHUS

. BapuaHThl 3a1aHMii NPAKTH4YeCKOH padoThI

22:: 2

I —
Hampumep, x+0,5

[Ipeobpazyem raHHOE ypaBHEHHUE:

% 2
4= —
x+05

[TocTpoum rpaduku GyHKIHH, CTOSIINX B PA3HBIX YaCTSIX YpaBHEHUS.

1 — ® | - | (3 (V3
y=4" _ nokasarenbHas QyHKIHUS, TpaduK IPOXOTUT Yepe3 TOUKY 10,1, BO3pACTAIOIIUI Ha BCeil 00nacTu

ompenenenus, T.K. & =4=>1 , JTOTIOJITHUTEIHLHBIC TOUKH .

— o0OparHas MpONOPLIUOHATBHOCTD, TpauKOM SIBJsSIETCA rUnepoosa, KoTopas mojiyyaercst U3 rpaduka
dbyaknun cMmermenreM BAoab ocu Ox Ha 0,5 ef1. oTpe3koB BiieBo. JlonmoaHUTEIBHBIE TOYKH TSI QYHKIIUH

I'paduk 0O6paTHOM TPOMTOPIIMOHATIEHOCTH JOCTATOYHO MTOCTPOUTH TOJIBKO B | 4eTBepTH, T.K. Tpadux
nokasareJabHON (PYHKIIMH HE OomycKaeTcsl Hike ocu OX.

I'paduku sTuX QyHKIUI nepecekaloTcs B TOUKE , 3HAUYUT, KOPHEM MCXOJIHOTO YpaBHEHHUS siBisietcs . J{is
yOeIUTEeIbHOCTH, MOKHO BBINIOJIHUTH IPOBEPKY.

PaBeHCcTBO BepHOE, 3HAUUT, ACHCTBUTEIIBHO,
1
Ortger: 3

IIpakTnyeckoe 3ansaTueNe39
Peurenue noka3ateibHbIX HEPABEHCTB

Lenb paboThl: pOopMUPOBAHUE HABBIKOB PEILICHUS MOKA3aTEIbHBIX HEPABEHCTB

X X
PaCCMOTpI/IM PEHICHUEC TTOKA3aTCJIBHBIX HEPABCHCTB B 1A a=d @ = ab), rac b— HEKOTOPOEC palilMOHAJIBLHOC
YHCJIO.

_ E

=
Ecmu a>1, TO IIOKa3aTCabHAasA (1)YHKI_II/I$I '}? MOHOTOHHO BO3pacCTacT U OIIPCACIICHA ITPHU BCCX X. I[J'IH
BOSpEICT&IOH.IGﬁ (I)YHKI_II/II/I 60J'IBH_ICMy 3HAa4YCHUIO q)YHKI_[I/II/I COOTBCTCTBYCT 0oJIbllIee 3HAUCHHE ApryMcCHTA.

X X - .
Toraa HepaBeHCTBO ¢ sd@ =d ) paBHOCHIILHO HEPABEHCTBY =b(xzb),

_ ki
Ecmu 0<a<l, To noka3artenbHas QpyHKIUS Y = 4" \onoronno yOBIBaeT U ompezeneHa npu Beex x. s

Y6LIBaIOHleﬁ (I)YHKI_II/II/I 60aneMy 3HAa4YCHUIO (bYHKI_[I/II/I COOTBETCTBYCT MCHBIIICC 3HAYCHUC apTYMCHTA. Torna

x=b(x <b).

X X
HepaBeHCTBO ¢ = @@ = a'b)paBHOCI/IJ'ILHO HEPABEHCTBY

BapuanTsl 3a1aHMi IPAKTHYECKO# padoThI

1 BapuaHT 2 BapuaHT




i 1? 4*< 16
. 2] s
S 2 8
| ii’ --\I|x2—3-x B 11(?; (0,7)x-7§ 1
1 X
. —| <36
3*> 27 (6}
<4
B*< - 25
(0,3)”321 NP g
3 %
1 X
—| >4
(ZJ 1
25%-5> —
IF<-9 2
%> _ 9 (gsz < GGJZ
x+8
HI
5 3

IIpakTnyeckoe 3ansaTueNe4(
Peurenne noka3areibHbIX HEPABEHCTB
BapuanTbl 3a1aHuii NpaKTH4YecKoil padoThI
Pemn nHepaBeHncrna:
a) 2x > 18 a) 16°>0,125
6) -4x > 16 6) T TP P48
B) 17x-2< 12x-1 ¢ 9 —3"=620

r) 3(3x-1) > 2(5x-7)

(1Y .
1)&;] =49 :

2) 34- 7 < 27--“;

3 2 _11x+30<0

bl 2y +155 2

3) 6" =36; |
C .2 o

4) 2 +2"7 > 96 3 +4x+3<0

/;T‘" 9 9 4x* -5x+2>0

Tema «Cucrembl JorapupMu4ecKuX ypaBHEHHIN»



IIpakTnueckoe 3ansitue Nedl
AJITOPUTM pelIeHUsi CHCTeMbl yPaBHEHHU I

enb: OTpaboTaTh HABBIKK PEIICHUS JIOTapU(PMHUUECKUX YPABHCHHIA, HEPABEHCTB U CUCTEM
YpPaBHEHUU.

I. CpoiictBa norapudmos.

log, x

OcHoBHOE orapu(pMUYECKOE TOXKIECTBO: a
log, xyi=log_ x+log, y

log.ZX=log_x-1lo
g 7 g, g,y

log, x"=nlog_x
log,a=1
log,1=0

1
log,a

log b=

log,x
logax_lﬂgba

- (bopMyna nepexoaa K JpyroMmy OCHOBaHHIO
" X n a X

I1. Jlorapudmuueckre ypaBHEHHUS.

OmnpenesieHue. YpaBHEHHUE, COJEpIKaIee MEPEMEHHYIO 1101 3HAKOM JlorapudmMa, Ha3bIBaeTCs
JoTapru(PMUIECKUM. log,x=5 a=1 : azl _ npocreiiiee JorapuMUIecKoe ypaBHCHHE.
fx=gx

flxi>0

Vpasuenue Buga 109.7X=109,9' X papnocunsro cucreme: | ' %>0

MeTto bl peleHus.

[ToyueHHbIe KOPHU MOJCTABIIAIOT B UCXOHOE YPABHEHUE JJIsl UCKITIOYEHUS TOCTOPOHHUX
KOpHEH.

IIpu peliennn ypaBHEHUH MOJIE3EH METOJI BBEACHNS HOBOW IIEPEMEHHOM.
IIpu pelienny ypaBHEHUH, COEpKAIIUX IEPEMEHHYIO U B OCHOBAaHUU, U B TIOKa3aTelle CTEIEHH,
UCTOJb3YyeTCs METO/I JIoTapu(PMUPOBAHMSL.

[Ipumepsl.
1 1og,;x-1/=6 o log,5V5-1,25=log}/5

— El 1
x-1>0  x>1 logx52—%=10g§52



[To ompenenenuro morapudma:
x-1=37"

x—1=4?

x=17

Ortser: 17.

[II. Jlorapupmuyeckue HepaBeHCTBA.

log25-6log 5+5=0
[ycts 109:5=7  torma
P 6y+5=0
D=36-20=16

J1=1 ygu J2=5
log,5=1 pypy log,5=5

X1:5 UJIn X5:5

Omnpenenenue. HepaBeHCTBO, cojieprkaliiee MEPEMEHHYIO TOJIBKO 10T 3HAKOM Jiorapudma,

Ha3bIBACTCA J'IOl"apI/I(l)MI/I'-IeCKI/IM HEPAaBCHCTBOM.

log, f xI>log, g x

[Ipumepsbl.

1. log; x+2/>4

4 _
log,|x+2/>log,3 1.k, @=3 >1 , TO TIEPEXOJIUM K CHCTEME HEPABEHCTB:

‘x>81-2, |x>79

| x>-2,

x+2>81,
| x+2>0,

BapuanTbl 3a1aHNH NPAKTUYECKOl padoThI
1 BapuaHT

Al. YkaxuTre NIpoMeXyTOK, KOTOPOMY IIPUHA/ICKHT :
log,(3-2x)=3

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

4) (11 40

A2. HaliguTe npousBeeHUE KOPHEN YpaBHEHUS:

lg x¥*~x=1-1g5
1)2, 2)25, 3)50, 4 -2

| x>-2 = x=79 , T.e. X€ 79+

2 BapuaHT

Al. YkaxuTe nNpoMeXyTOK, KOTOpOMY IPUHAJICKUT

log; 5x-5/=2

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

A2. Haiigute npou3BeeHUE KOPHEN ypaBHEHUS:

log, 2 ¥ —x=1-log,2

13 ;2-1;3-15;4-3



A3. Pemure HEpaBEHCTBO:

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

1) L4l 9)[240) 1 3) (=2 ko0l 4)(=0,5 400

log, 5/ x-7/<0

A 4. Pemute HEpaBEHCTBO:

1) ?/.8 12) —'T.'z/'? L) 8/'4"':‘.} 13) 8/'+':f_}

4) —-1;‘;?
*—-6=0

B1. Pemnre ypaBHeHue: logs

B2. Pemure ypaBHeHue:

od, 4

log? x—3log, x=3'

JaHHOT'O YpaBHCHUA.

B3. Haiinute HanbobIee 1Mejioe 3HaUYeHHEe 4 |
YIOBJIETBOPAIOIIEE HEPABEHCTBY: log 5 x-5|-log; x-5/<4
C1. Pemure cucrtemy ypaBHEHUN:

I

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

IIpakTuyeckoe 3ansaTue Ne42
AJITOPUTM pelieHUsI CUCTEMbI YPABHEHM I

Pemure cucrtemMy ypaBHeHHMi clioco0aMu ajiredpanyeckoro
CJIOKEHMS], OJACTAHOBKH, rpaduyecKum u no ¢gopmyJsiam
Kpamepa:

BapuaHThl 3a1aHNH NPAKTUYECKO padoThI

- DZJ.—r- =I—
05c- 3y =I E 5

[] (1] ] —_
2) gx=+ 11y =& 6) ﬂ-lJ--r—- =

Pemmure cucremy ypaBHenuii no popmynam Kpamepa:

O+ 29y += =

I+ Zvr+ =i

Hax-33- 2= =2
Pemmure cucremy ypaBHenuit no ¢popmynam Kpamepa:

ulll-+rll-l-- lid= All =|II.'.I

ulll.- llll-'-+lll.+|.lll =3||.-' l.I-I

. B oTBeTe yKaxkuTe HaMMEHBIINN U3 KOPHEN

A3. Peinth HEpaBEHCTBO:

log,5x-1 ¢log; 4 x+3
1) (=24 . 2)=0,754] .3)10,2,4] 4)4 4

A 4. Peruth HEPABEHCTBO: log,, | x-3/>0

1) 3,4 :2) —oo 4 : 3) 4+ - 4) |3 ,4+=

B1. Pemure ypaBHeHuE: log, ¥’ +5=0

B2. Pemure ypaBHeHue:

logg, G
log ,x-log,x=4
952 9s . B oTBeTe ykaxkuTe HanOOJIBIIHN

YpaBHEHUSI.

B3. HailinuTe HauMeHbIIEE [EI0€ 3HAYEHHE X | yI0B
HepasencTpy: 1095 4-x+log,,4-x<l

Cl. Pemnre cucteMy ypaBHEHH:

i

‘Eikd}fzzfi
log, y=3-log, x



-_'l.' oy = :FI

4. TIpy KakOM 3Ha4eHHH g cuctema 18510 =% pyeer
0ECKOHEYHO MHOTO PELICHUN?
Bapuanr 2.
Pemmre cucremy ypaBHeHUi criocobaMu anreOpandeckoro
CIIO’KEHHUSI, TTOJICTAHOBKY, rpaduyeckum u o popmynam Kpamepa:

03x- dy=- 115

T T -

a) 0) H—'- =5
Pemute cucremy ypaBuenuii o popmynam Kpamepa:

15+ v- 7r =-2

Bar +37 422 =1n

2s-3v 4z =17

Pemnre cucremy ypaBHEHHM

ull.-l-- e =F A

H"I-I- -+ il =||'. -+ f ’

0dr+3v =124

et =71

HpI/I KaKOM 3HA4Y€CHHUHU a CUCTEMaA HC UMCCT

peieHui?
. Cucrema TMHEWHBIX YpaBHEHHI

OOBIYHO ypaBHEHHSI CUCTEMBI 3aIHCHIBAIOT B
CTOJIOWK OJTHO TIOJ] IPYTUM U OOBEAUHSIOT
(durypHoi ckoOKkou

1)

CucreMa ypaBHEHHI Takoro Buja, rae a, b, ¢ —uucna, a X, y -
IepeMEHHbIE, HA3bIBACTCS CUCTEMOW JTUMHEHHBIX YPaBHCHHUH.

ax+by=g

a,x+b,y=c,

HpI/I PCHICHHUU CUCTCMBI ypaBHeHI/Iﬁ HCIIOJIB3YIOT CBOﬁCTBa,
CIIpaBCJIMBLIC AJIA pCIICHUA ypaBHeHHﬁ.

2. Pemenue cucteMsl TMHEHHBIX YPaBHEHUH CLIOCOOOM
[I0JICTAHOBKHU

Ax—y="T
PaccmoTpum npumep 2x+3y=-10

1) Beipa3uTh B 0JHOM U3 ypaBHEHUH nepeMeHHy0. Hanpumep,
BBIPA3UM Y B TIEPBOM ypaBHEHHH, MMOJTYYUM CUCTEMY':

y=3x-7
2x4+3w=-10

2) IloacraBisem BO BTOPOC YPAaBHCHHUC CHUCTCMbI



BMECTO Y BBIpaxkeHHue 3x-7:
y=3x-7
2x4+3 (3x-7)=-10
3) Pemaem nosyueHHOE BTOPOE ypaBHEHHE:

{y =3x-7

x=1

4) IlonyueHHOE pelIeHNe MOACTABIsEM B IIEPBOE YPABHEHHE
CUCTEMBI:

{y=3-1—7=—4

x=1

CucreMa ypaBHEHUH UMEET €IMHCTBEHHOE PEIICHHUE: TTapy
urcen X=1, y=-4. Otset: (1; -4), 3anmuceIBacTcs B CKOOKax, Ha
IIEPBOM MO3UIINN 3HAYEHHE X, HA BTOPOH - Y.

3. Pewenue cucmemol TuHeliHbIX YPAGHEHUL CHOCODOM CILONHCEHUS.

Pemnm cucreMy ypaBHEHMI U3 IPEABIIYIIETO
Ax—y="7

2x+3y=-10

npumepa { METO/IOM CJIOKEHUS.

1) IIpeoOpazoBaTh CUCTEMY TaKHM 00Opa3oM, YTOOBI

K03 PUITMEHTHI TPU OAHON W3 TIEPEMEHHBIX CTAIN
MIPOTHBOIIOJIOKHBIMU. Y MHOKHM MIEPBOE YPAaBHEHHE CUCTEMBI Ha
ll3ll.

{Bx—yz? ‘.3

2x+3y=-10
Brx—3y=21
2x+:2y=-10

2) CxnazpiBaeM MOYIEHHO YpaBHEHHUs CUCTEMBL. BTopoe
ypaBHEHHUE CUCTEMBI (J1000€) IepenuchiBaeM 0e3 N3MEHEHUI.

Sx—y=7
[2x+3y)+[9x—3y) =-—104+21

Sx—y=7 3x—y=
-y N x—y="7
11x=11

x=1

3) HOJ’Iy‘ICHHO@ PCHICHUC TTOACTABJISACM B IICPBOC YPABHCHUC
CHUCTCMBI.



3 1—»=7 = —
> — >
x=1 x=1

CherrE e i [l; —4:|

Nel.Pemmre cucrtemy ypaBHEHUM METOA0M
[+ y?=25 [¥-3)°=4
moncranoska | X+*Y=7 | x+y=F6

Ne2.Pemute cucreMy ypaBHEHUN METOJIOM aredpandeckoro
[3:%+y7=7

CIIOKEHHUS [X‘ +2y"=9

[ 2 X—y= 1
Ne3.Pemmte cucremMy ypaBHEHHH 13 x+2y=12

Ne4.CymMa KBapaToB CTOPOH MPSAMOYrOIbHHKA paBHa 45 cM?, a
ero rnepuMetp paseH 18cm. Haliagure cTOpoHBI IPsIMOYTOJIBHHKA.

No5.ITepumeTp npssMOyroJibHUKA paBeH 34 ¢M, a €ero AuaroHajib
paBHa 13 cm.Haitaure cTOpOHBI JAHHOTO MPSMOYTOJIBHUKA.

IIpakTuyeckoe 3ansaTue Ne43
Cucrembl JJorapupMudecKkux ypaBHeHU il
Bapuanr 1

1) log,(X+1)=3

log;(X?-3) =logs 2,

2)
3) IDgK_,_ll:XZ + 3_:’{ - ?) == 2

logi(5 —2X) = -2
4) s

5) logs(X2-X) = logz (X + 8)
Bapuanr 2

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

2) log; X = log3(3X_l)

3) log, ,8=1

2) logs(X-3) > 2

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



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) logs(3X-1) >3

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

1 log; x- log, 9) -0

2) log;[ZX—B) = log- x

3) LG+ DYy 1g=1 11g(c+1)
4) logs(4+59< 1

5) Ig(x—2) + Ig(x-5) lg4
IIpakTuyeckoe 3anaTue Ne44

PaBHOCWJIBHOCTD JIOTapU(MHUYECKUX YPABHEHUI U
HEPABEeHCTB

1) logy,(3x-1) =-3
2) logz x+ log; (X + 1) _1og,(3 + %)

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

1
4) log,(2x+1)35
5) logg3(2X-4) = logo;(X + 1)
1) log.5=0,5
2) log, (x* + 3X) = log, 12x

3) (los: 7 1985 30
2) log- (x— 1)S a4
5) logos(4X-7) < logos(X + 2)

1) log,(X+3)=3

2) log,(X+3)=3



3) logz 14x = log; 7 +2
4)1og3(X4-7)<:1og3(5-x)
5) lgx +1g(x-1) = lg6
1) loges (3X-2) =-2

2) log,(X+3) + loggs l:14’_){):2

,’{2
3)lg (¢ +x—6)- lg(x+3)=Ig3
4) log; x+ logs (3 +X) log; (X + 24)

2
5) 19 1gx<6

Tema» JjieMeHTbl KOMOMHATOPUKH, CTATUCTHKH U TEOPUH
BEPOSATHOCTEID)

enb: 3HaTh opMysbl KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEHN U
YMETb MPUMEHSATh UX IIPU PEIIeHUH 3a1au

IIpakTn4yeckoe 3ansaTueNe4s
OTHOCHTEJILHAA YaCTOTA COOBLITHS

Heap paGoThl: OJACYNTATH YACTOTY MOSBICHUS INTACHBIX OYKB PYCCKOTO SI3bIKA B
MIPOU3BOJILHBIX TEKCTaX U BBISICHUTH OCHOBHOE CBOMCTBO OTHOCUTEIHHOU YaCTOTBHI.

3amaua 1. B norepee u3 1000 6uneroB nmerotrcst 200 BRIMTPHIIIHBIX. BRIHUMAIOT Hayraa oJuH
owrer. Yemy paBHaA BEpOSTHOCTh TOTO, YTO STOT OWJICT BBIMTPBIIIHBIHN?

3amaua 2. V3 ypHBI, B KOTOPO# HAaXOATCs 5 O€IbIX M 3 YEPHBIX I1apa, BEIHUMAIOT OJHH IIap.
HaiiTi BeposTHOCTH TOTO, YTO IIAP OKAKETCS YEPHBIM.

3amaua 3. 13 ypHBI, B KOTOPOH HaXOAATcs 12 GenbIX U 8 YepHBIX IIAPOB, BHIHUMAIOT HayAauy
nBa mapa. KakoBa BeposITHOCTH TOTO, YTO 00a mIapa OKaxyTcsi Y4epHbIMU?

3anaua 4. B onHol ypHe HaxonaaTcs 4 OenbIX U 8§ YepHBIX IIapoB, B ApYyroi — 3 Genbix u 9
yepHbIX. 13 Ka)xa0i ypHBI BEIHYIHU 110 1mapy. HalTi BeposTHOCTH TOro, 4TO 004 I1apa OKaxyTcs
OeJIbIMU.

3anava 5. B smuke Haxonutes 12 geraneii, u3 KOTOpbIX 8 craHAapTHBIX. Pabounit 6epet
HayJady OJIHY 3a Ipyroi aBe aetanu. HalTu BEposSsTHOCTH TOTO, YTO 00€ AeTaal OKaKyTCs
CTaHIapTHBIMU

3anava 1. HaiiTu BEpOSITHOCTB TOTO, 4TO Haynady B3sAToe 4yucio oT 10 no 29 okaxercs KpaTHbIM
3. 3amava 2. Haiitu BEpOSITHOCTB TOTO, UTO Hayaady B3aToe ynucio oT 10 mo 29 okaxercs
KpaTtHbIM 3 1 5. 3agaua 3. V3 ypHBI, B KOTOpOil HaxoaaTcs 8 O6enbIX U 12 yepHBIX 1apoB,
BBIHMMAIOT Hay/auy /Ba Imapa. KakoBa BeposSTHOCTb TOTO, 4TO 00a I1apa OKaXKyTCsl YepHbIMU?



IIpakTnueckoe 3ansaTHeNe46
OTHocCHTeIbHASl YACTOTA , CBOICTBO €€ YCTOIYUBOCTH

]_IGJIB pa6OTBI: MOACUUTATD YAaCTOTY IMMOABJICHUS I'IACHBIX 6yKB PYCCKOTI'O sA3bIKa B MIPOMU3BOJIBHBIX
TEKCTaX U BBIICHUTH OCHOBHOE CBOIICTBO OTHOCHTECIBHOM YaCTOTHI.

OTHocUTeILHAasl YaCcTOTa COOLITHS M CTATHCTHYECKAS BEPOATHOCTD

OTHOCHTEIbHAS YACTOTA HAPALY C BEPOSITHOCTBIO SBJISCTCS OJJHUM U3 KIIFOUEBBIX TOHATHI,
HO €CJIM KJIacCHYecKoe ompe/iesieHHe BEPOATHOCTH HE TPEOYIOT MPOBEICHUS UCTIBITAHUHN, TO
OTHOCHTENbHAs YyacToTa paccuuthiBaeTcs uckimountenbHo [TOCJIE onbiTtoB Ha OCHOBE
(haKTHYECKH TOJIYYCHHBIX JAHHBIX

OTHOCHTEJIbHOI 4acTOTOI cOObITHs < HA3BIBAIOT OTHOLICHWE YKCIIA UCIILITAaHUH *# | B
KOTOPBIX JJAHHOE COOBITHE TOSIBUIIOCH, K 00IIIeMy uuciay * (pakTudecKu MpoBeAEHHBIX
HUCIIBITAHUH:

i i
Wid)=— @ =—

% WM Kopoye: G
1. B ypHe 6 yepHbIX, 5 KpacHBIX U 4 Oenbix mapa. [TocnenoBarenbHO U3BIEKAIOT TPH MIapa 0e3
BO3Bparta. Haiinure BEpOSATHOCTB TOTO, YTO MEPBBIN HIAP OKAKETCA YEPHBIM, BTOPOU — KPACHBIM

U TPETUN — OeNbIM.

2. Koo oTIycKaroT ryJiaTh MpU YCIOBHH CIIETaHHBIX YPOKOB ¢ BeposaTHOCTHIO 0,8. [Tama
BBIJIAECT €My JIEHbI'M HA MOPOKEeHOE ¢ BepossTHOCTHIO 0,6. C kakoit BeposiTHOCThIO KoJist moiiaer
TyJATh 0€3 MOPOKEHOT0?

[Tpumep 1. B cOopHMKE OMIETOB 10 MaTeMaTHKe Bcero 25 6minetoB, B 10 U3 HUX BCTpeyaeTcs
BOIIPOC 1O HepaBeHcTBaM. Haiinure BEposSTHOCTH TOTO, UTO B CITY4aifHO BRIOpAaHHOM Ha
9K3aMeHe OuiieTe MIKOJbHUKY He JOCTaHEeTCs BOIPOCa [0 HEPaBEHCTBAM.

[Tpumep 2. Hayunas kondepeHys npoBoautcs B 5 qaeit. Beero 3ammanupoBaHo 75 10KIa10B
— 1epBble TpH JHS 10 17 JOKIaA0B, OCTaIbHbIE PACIPEIeICHbl TOPOBHY MEX/y YETBEPTHIM U
naTeIM THAMU. [lopsaok nokmnanos onpenensercs xepeOrEBkoil. KakoBa BepoSTHOCTD, YTO
nokiaj npogeccopa M. okaxeTcs 3alylaHUPOBAHHBIM Ha TOCIEAHUN AeHb KOH(pepeHu?

[Tpumep 3. Bacs, [lets1, Kons u JIéma O6pocunu xpebuit — xomy HaunHaTh urpy. Haiiaure
BEPOSITHOCTh TOTO, YTO HAYMHATH UTPY I0JKeH Oyzaet [lets.

[Tpumep 4. B yemnuonare mupa y4actBytor 16 komanz. C moMOIIbIO KpeOust UX HYKHO
pa3nenuTh Ha YeThIpe TPYIIIBI 110 YeThIpe KOMaH/bl B KX 101. B siuke Bepemeniky iexar
KapTOUKU C HOMEpaMu TpyI:

IIpakTyeckoe 3ansaTueNed47
CraTucTnyeckoe onpeaeieHue BeposiTHOCTH.

Llenu 3aHsITHA: pCeIICHUE 3a/1a4 Ha pacycT BBIGOpOK, C IPUMCHCHUECM 3JICMCHTOB 1 (bOpMyJ'I
KOM6I/IHaTOpI/IKI/I, pa3BUTHUC CaMOCTOSTEIbHON MBICIUTEILHOM ACATCIBHOCTHU, BBIYNCIIMTCIIbHBIX
HaBbIKOB, TBOPYCECKOI'O MBIIIJICHUA CTYACHTOB.

1. Pemute ypaBHEeHueE:



2. CKOJIBKMMU CI0CO0aMU MOTYT Pa3MECTUTHCS TSTh YEJIOBEK BOKPYT KPYIJIOro cTojia?

3. CKOJIbKO JIBY3HAYHBIX YHCEJI MOXKHO COCTaBUTh U3 udp 1;2;5;8;9 Tak 4T0OBI B KOXKIOM
quclie He ObUIO OJMHAKOBBIX U(p?

4. B Opurajze U3 qBaALATH MATH YEJIOBEK HY)KHO BBIICIUTh YEThIPEX ISl padOTH Ha
onpeneaeHHOM yyacTke. CKOJIBKUMH CIIOCOOaMM 3TO MOYKHO CJIENaTh?

5. B Baze ¢ ¢ppykramu jexut 12 nepcrukoB U 9 cimB. CKOJIBKHUMHE CITOCOOaMHU MOKHO BEIOpaTh 4
MepCUKa U 3 CIUBHI?

Bonpocsl 1151 caMOnpoBeEpKH.
UTto Ha3bIBaeTCs IEPECTAHOBKON U3 N AJIEMEHTOB?
Kakoii cMbicnt umeet 3anuch n! ?
[To xako#l popmysie BBIYUCIAIOT YUCIIO EPECTAHOBOK U3 N 3JIEMEHTOB?
UTto Ha3bIBaeTCs pa3MelIeHUeM U3 n 3JeMeHTOB 1o k?
[To xakoit popmysie BBIYUCIAIOT YUCIIO pa3MELeHHI 13 n 3IeMeHTOB 110 k?
UTto Ha3bpIBaeTCsl COUETAaHUEM M3 N JIEMEHTOB 1o k?
[To xako¥t ¢popMysie BRIYUCISIIOT YUCIIO COYETaHHUM U3 n 371eMeHTOB 110 k?
IIpakTnyeckoe 3ansaTueNe48
OueHka BepOsATHOCTH COOBITHS

Lenb: 3uaTh GopMyabl KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEN U yMETh IPUMEHSTh UX MPU
pElIeHNH 3a/1ay.

1. BepostHocTh coObITUS P(A4) P2

n
1. Pasmemenus Af=p n-1|n-2....n-k+1 A3=5.4.3=60
1. TlepecTaHOBKH P= Ai: n/

n/=1234.....n

1. Coueranus nn-1/n-2/... n—k+1 8 543 1
= = =10
G k! °12:3
1. dopmyna bepnyniu P =G0 d " g1-p

BapuanTsl 3a1aHHil IPAKTHYECKOH padoThI

1
A= AL

1. Perute ypaHenue: 20

2. bpuragup 1oyKeH OTIPaBUTh HAa paboTy Opurany u3 3-x yenoBek. CKOJIBKO TaKUX Opuraj
MO>KHO COCTaBUTh U3 8 4eI0BEK?

3. bpourena urpanpHas kocTs. HaliTu BEpOsSTHOCTB:




a) MOSIBJIECHUS YETHOTO YUCJIA OUKOB;
0) nosiBneHust He OOJIBIIIE ABYX OUKOB.

4. B maptuu u3 15 neraneit umeercs 8 crannapTHeiX. HailTu BEpOsSTHOCTB TOTO, UTO CPEAU MIATU
B3STBIX HAyraJ eTaneu 3 cTaHJapTHBHIE.

_ A3
1. Pemute ypaBHEHue: 30x=A,

2. CKOJIBKMUMH CTIOCO0aMU MOYKHO PacCTaBUTh 6 TOMOB SHIMKIIONEANH, YTOOBI OHU CTOSJIU B
oecriopsiike?

3. B ypue 5 6enbix u 10 uepHbIx mapoB. M3 ypHbI Hayrajg BeIHUMalOT 01uH miap. Kakosa
BEPOSITHOCTh TOTO, UTO BBIHYTHIM 11ap OKaXeTCs:

a) YEpHBIM;

0) OenbIM.

4. TlepBencTBO 10 QyTd0TY OciapuBaroT 20 KOMaHA, cpen KOTOphIX 7 nuaupyromux. [lyrem
XKepeObeBKM KOMaH/Ibl paclpeAesstoTcs Ha aBe rpynmnbl o 10 komana B kaxkaoi. Kakosa
BEPOSITHOCTH MOMAJAHUS BCEX JIMTUPYIOIMINX KOMaH/ B OJHY TpyIITy?

Tema «YpaBHeHUs] M1 HEPABEHCTBA ¢ MapaMeTPaMu»
IIpakTuyeckoe 3anaTueNe49
3HAKOMCTBO ¢ MapaMeTpPpoOM

3aa4u ¢ mapamMeTpoM Yy MHOTHX OOy4aroluXcs BbI3bIBAIOT 3aTPYJHEHHS. 3a4acTyi0 ObIBaeT
HEMOHSTHO, C YEro HauaTh, KaKue MPUEMBI HCII0JIb30BaTh, KaKyIO MOCIIEA0BATEILHOCTh
paccyxaeHuid BbiopaTh. OIHAKO, PEHICHHUIO U 3TUX 33]1a4 MOKHO HAYYUTHCS, €CIIH COCTaBUTh
HEKOTOPYIO KJIacCU(UKALIUIO METOJOB U MPUEMOB perieHus. OJHUM U3 TAKUX METOJIOB SIBISIETCS
uccienoBaHue GyHKIUHU, BXOAIIEH B COCTaB ypaBHEHUsI UM HepaBeHCTBa. PaccMoTpum
HanboJiee BaKHbIE CBOMCTBA, KOTOPbIE MO3BOJIST 3HAUUTEIHHO YIIPOCTUTD PELICHUE 33/1a4 C
MapaMeTpoOM.

[pumep 1. HaliTi Bce 3HaueHMs mapaMeTpa a, IJist KaKJI0T0 U3 KOTOPBIX YpaBHEHUE UMEET XOTs
661 07MH KopeHs: 27x°% + (3a — 4x)3 + 3x% + 3a = 4x.

Otser: 2 <4/9

H[)I/IMGQ 2. HaiiTi Bce 3HaueHUs napamMeTpa a, Jjid KaKA0TO0 U3 KOTOPBIX YPABHCHUC UMCCT XOTS
OBl OJIMH KOPCHb:

Sint*x + (a -3sinx)’ + sin®x + a = 3sin x.
OtBer: -4 <a <2,

ITpumep3. HaiiTi Bce 3HaUeHUs MapaMeTpa a, Ui KaxX10T0 U3 KOTOPBIX J1F000# KOpeHb
YPaBHEHUs IPUHAUIEKNT OTpe3Ky [1;3]:

4U3,5x—2.5+3log,(3x—1)+2a=0

B
OtBerT: 2 2]

IIpakTnuyeckoe 3ansirneNeS0



YPaBHeHI/Iﬂ C nmapamMeTrpammu

Lenu:
CUCTEMATHU3UPOBATh U 000OIINTE 3HAHUS O PELLICHUU YPAaBHEHHUS C TaPaMETPOM;
II0Ka3aTh OCHOBHBIC IIPUEMBI PELICHUS TAKUX YPABHEHUH.

3azaya ¢ mapaMeTpoM — 3TO MHOXECTBO 3aJ1a4, KaXKJasi U3 KOTOPbIX [10Iy4aeTCsl U3 yCIOBUS
[I0ICTAHOBKOI KOHKPETHOT'O 3HAUYEHUs TapaMeTpa.

- O0nacTh JOMYyCTUMBIX 3HAUEHUH ITapaMeTpa — 3TO MHOXKECTBO 3HAUEHUH apameTpa, Ipu
[I0/ICTAHOBKE KOTOPBIX MOJIY4aeTCs 3aJa4ya, UMEIOLIasi CMBICIL.

- Pemntsh 3a7auy ¢ mapaMeTpoM O3Ha4yaeT Jyisl JII00Oro JOIYCTUMOIO 3HAUEHUs apaMmeTpa
HaWTH MHOXECTBO BCEX PELICHUN JaHHOW 3aJa4u.

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

B 3amavax I tuna tpeOGyercs A Ka)XA0ro 3HaUYEHUS TapaMeTpa pelInTh 3aady.

Jlns1 TOTO HEOOXOIMMO:

pa3outs OJ13 mapameTpa Ha 4acTH, Ha KaXJA0W U3 KOTOPBIX 33J]a4y MOYKHO PEIIUTh OJJHUM U TEM
’Ke CIIocoooM;

Ha Ka)XJI0¥ U3 MOJYYCHHBIX YACTEW PEIIUTh 3a/1a4y.

B 3anavax Il Tuna TpeOGyeTcst HailiTU Bce 3HAYEHUS MapaMeTpa, P KOTOPBIX BBIOJIHEHBI T€ WIH
VHBIE 33/IaHHBIE YCIIOBUSL.

- OTBeT B 3a/1a4€ ¢ MapaMeTPOM — 3TO ONMCAHUE MHOXKECTBA OTBETOB K 3a/1a4aM, MOJIy4E€HHBIX
IIPY KOHKPETHBIX 3HAaYEHUSIX ITapaMeTpa.

1) Pemuth ypaBHenue a (a— 1) =a— 1.

Pewenue. llepen Hamu TMHEHHOE ypaBHEHHUE, UMEIOIIEE CMBICI IPU BCEX JOMYCTHUMbBIX
3HaYeHMX a. byjem pemars ero «kak 0ObIYHOY»: AETMM 00€ YacTH ypaBHEHHUS HA KO3 PHUIueHT
npu Hem3BecTHOM. Ho Bcerzia mu BO3MOKHO JiesieHHue?

Her.

Jlenuth Ha HOJIb HENB34. [IpuaeTcs paccMOTPETh OTACIBHO ciiydai, Koraa K03 UIIMeHT pu
HEU3BECTHOM paBeH 0. [Tomydunm:

a =1, roraa ypaBaenue npumeT Bu 0-x = 0, e x — mo0oe 9uco;

a=0, rorna 0-x = - 1 — ypaBHECHHE KOPHEH HE UMEET;
a—1
a#0,a#], Tormaa(a—1)yx=a—1% x= 4k
1

OtBer: l)ecima #0,a #1, ToX= &

=S E=—

2) ecnu a= 1, To X — TFOO0OE YHUCIIO;

3) ecniu a = 0, TO KOpHE HET.

1) Pemute ypaBuenue: 0 - x =a

Omegemur: a)ipu a#0,x=1,npua=0,x =R

6) npu a= 0, x R, npu a # 0 KopHeil HeT
1

B) ipu a = 0 HET KOpHEH, pH a # X = &

2) Pemut ypaBHenue: (B —2)'x =5 + B.



Omeemui:
g+5

a) Ipy B = 2 HET KOPHEl; Ipu B £2, X = €~ 2

a—2
0) ipu B = -2 HET KOpPHEH, IpU B -2 X = £+3

3%
i =
B) pu B = -1 HeT KopHe, npua#-1  &+1

3) IIpu kakux 3HaYEHUAX NTapaMeTpa C ypaBHEHHE UMEET OECKOHEYHOE MHOYKECTBO PEILIEHUM?
c(ct+1)yx=c?-1.

Omeem: a)ipu ¢ =-1, x ER,

0)mpuc=2,x €R,

B)npuc=-1,x €R,

4) Ilpu xkakux 3HAUEHUSAX MMapaMeTpa m ypaBHEHHs] HE UMEET PEeLIeHH?

x+5  mt2
=4 x-4

Omeemyl: a) Ipu M = 6 HET KOPHEH,
0) mpu m = 7 HET KOpHEN;
B) IpU M = § HET KOpHEN.
IIpakTnyeckoe 3ansaTueNeS1
YpaBHeHusi ¢ napamMmeTpamMu
1) Pemmire ypaBHeHue (B + 1)-x =3 —B.
Omeemvl:

g+5

a) Ipy B = 2 HET KOPHEl; mpu B #2, X = §— 2 ;

g—2
6) 1pu B = -2 HET KOPHEH, mpu B -2 x = &+3
3-¢g
r=
B) IpU B = -1 HET KOpHEMH, rpu a # - 1 g +1

2) IIpu xakuX 3HaYEHHUSAX MTapaMeTpa C ypaBHEHHE UMeeT OECKOHEYHOE MHOKECTBO PEIICHUIT?
(c®=4)x=(c—2)(ct+ 1).

Omeem: a)ipu ¢ =-1, X €R,

0)mpuc=2,x €R,

B)npuc=-1,x R,

3) IIpu kakux 3HaUEHUAX MTapaMeTpa M ypaBHEHUsI HE UMEET pPEeLICHUN?

x _m—3

=5 x-5




Omeemul: a) Ipy M = 6 HET KOPHEN;
0) mpu m = 7 HET KOpHEH;

B) Ipu m = & HET KOPHEH.

ot

4) Pemuth ypaBHeHHe 24— X

Omeemui:

ot
a) mpu a = 0 HeT KopHeH, mpr a0 x = 4;
.

6) npu a = 0 Her KopHei, nppa#0x= 4 ;
B) nipu a = 0 HeT KopHeH, a # 0 x = - 2a.
IIpakTHyeckoe 3anATHENS2
IIpocreiimme HepaBeHCTBA C IapaMeTPOM

JIist Kax0ro 3HAYCHUS TTapaMeTpa a PEeIIuTe HEPaBEHCTBO:

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

: TIpu a=3,x=3; -

a OTBeT: pu pu "<3=IE[“;3]) (x-3)(x-a)<0

x—3

2) x—a

=0

a)lxe[ka). ﬂ-ﬂilIE(ﬂ;E]

OtBeT: Ipu ;mpu =% =3xed.

pu

1—m::l:-r.:lll

3)x

0| —:

1 1

-2 Jo(-ate)

a
Ie(ﬁ";_i]umm);npn a=0 re(®sn) . <0 IE( 3

4 OtBeT: pu ax>0

1+i =0
) x xta

1 2
_}_
5) X x—a

Orser mpn @<0 *€ o au@-a, npu %= 0.x€(-m.0). npu > 0.x€ o) 0a)
IIpakTnyeckoe 3anaTueNeS3

IIpocreiimme HepaBeHCTBA C IApaAMETPOM

Pemmte HEPAaBCHCTBO C MMapaMETPOM — 3HAYUT JJId KaKAOTO 3HAYCHUSA IMapaMCTpa HaWTH
MHOXKCECTBO BCEX peI_HeHI/Iﬁ AaHHOT'O HCPABCHCTBA UJINM NO0KA3aTh, YTO pemeHHﬁ HCT.

1. YpaBHenue



ax+b=cx+d,

rae a, b, ¢, d [ R, cBogutcs x nuneitnomy ypaBaenuto (1):

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

10171

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

3ameuaHue 2. YpaBHEHUE

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

rae a, b, ¢, d [ R, cBoauTCs K COBOKYITHOCTH JIMHEHHBIX YPaBHEHU I
ax+b=0,

cx+d=0.

1. Pemuth ypaBHEHUSA

3r T
— =3=—4141 - =2-
a) 2 3+, C)-Xx+2=2-X,

b) 2x + 1 =2x + 3, d) 2x+4)(3x-1) =0.
[Tpumep 2. Pemmth ypaBHEHUS

(z —a)(2r + a)

=1 ={];
@) ax=1; o) @+ -2
&I @I
b)a?x-1=x+a; f)E‘FE:f?;
2 3

c)ax +b=cx+d, g)h_a=m_l-

r—2a
=10
d) z—4 II;;

[Ipumep 3. Peminth ypaBHEHUS

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

IIpakTnyeckoe 3anaTneNeS4
IIpocreiime ypaBHEHUS M HEPABEHCTBA ¢ IApaMeTPOM

HepaBeHCTBa BHUAA

ax+b>0, ax+b>0, ax+b<0, ax+b<0, 2


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

rae @, b [J R, X-nepemMeHHas, Ha3bIBAIOTCSI HEPABEHCTBAMHM MIEPBOI CTENICHU (JINHEHHBIMU
HEPABEHCTBAMM).

[TockonbKy BCe HEpaBEHCTBA (2) pemaloTcsi aHAIOTUYHO, TPUBEEM pellIeHHE JIHIIb IIEPBOTO U3
HUX: aX + b > 0. PaccmoTpum ciieayromiue cirydau:

a> 0, torma

ax+b>0 0 ax>-b 00 x>-Y/

W, CJIEZI0BATENEHO, MHOKECTBO pellleHuil HepaBeHcTBa ax + b >0 (a> 0) ects (-Y/a;+0);
a <0, rorma

ax+b>0 0 ax>-b 00 x<-/

W, CJIe/I0BATEIbHO, MHOKECTBO PellIeHHl HepaBeHcTBa aX + b >0 (a < 0) ectb (-[1;-%);

a =0, Toraa HepaBeHcTBO npuMeT Bua 0-X + b > 0 u st b > 0 mo6oe aeficTBUTEIBHOE YUCITO
€CThb pellicHHEe HepaBeHCTBa, a mpu b < 0 HepaBEHCTBO HE MMEET PEIICHUIA.

BapuaHTbl 3aJaHuil NpakTHYecKOH padoThI
[Ipumep 1. Pemnte HepaBeHCTBA

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

[Tpumep 2. Pemnts HEpaBEeHCTBA

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

dr+d 24l oz
al-1 a-1 " a+l’
flax+b>cx +d;

h(2—-z) alz+2)

g);r—t— (2.-1 = (Eh .

[Tpumep 3. Pemmth HEpaBeHCTBA

a) [x +al| +|x-2a| <4a; c) x+a]>2;

b) |x + a| < |a|x; d) [x-al<a.
2. Pemuths YpaBHCHHE C ITapaMCTPOM: 3. Pemuts HEPABCHCTBO C MMapaMETpPOM:
a) ax+2=—5; a)—4ax£5

=1 | k2

EI\,,"E >


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

Tema»Peunienne cucreM ypaBHEHMH M HEPABEHCTBY»
IIpakTnueckas padora 55

Tema Pemienue 3a1a4. YpaBHeHHs H HEPABEHCTBA

I enb: OTpaboTaTh HABBIKM PEIICHUS PA3IMYHBIX BUI0OB TPUTOHOMETPUUYECKUX YPaBHEHUIN

pn lal=1 x=-1"arcsina+mk  kez

Sinx=a npu a>1 - pereHuit HeT
npu l@l=1 x=+arccosa+2mn nez
cosx=a
npu a>1 - pereHuit HeT
ng:a a _HI06oe YUCIIO = :E'I'Cfg'é'+ﬂk , kEz =
ctgx=a a - moboe uncio X=arcctga+ik kez

IIpumepul pewtenuss mpueoHomMempu4ecKux ypasHeHuu.

1 8sin® x+6cosx—3=0 , 2. sinx—y3cos x=0

8 1-cos’x +6cosx—3=0 , 1.k eciu COSX=0 1oy SINX=0 457010

8cos? x—

[Iycr, COSX= £ rtorma

861

OBITH HE MOYKET.
6cosx—5=0
Jlenum o0e yacTu ypaBHeHust Ha COSX -

tgx—3=0

5=0 —
tgx=+3

D=36+160=196

_6+14 _
16

_6-14
=16~

&

2

CDSX:—l—

x=arctg3+mk kez
20_5 ’
16 4
Jrg
X==—+ 1Tk
8 1 3 kez

16 2

i
—+1k
cosx=2 Ortset: 3 , kez

2 u 1

X:iz—g+2

kez 1y

ok
, PEIICHUH HET,

3.1

4



2T

T+2Hk’ kEz )

+

OrtBerT:

BapuanTsl 3a1aHuii NPaKTHYeCKO padoThI

1. Pemute ypaBHEeHuUS:

i 1 x 2 | Fed
sinx== —=1= =2 . tg x—-=|=1
9 2 53T ; m R o 3]
2. Pemnre ypaBHEHMeE, C/I€aB MOICTAHOBKY:
a) 2sin” x-5sinx-3=0 : 6) 2 tgx+2 ctgx=5
3. Pemute ypaBHEHHE METOZIOM Pa3lIOKESHHUS HA MHOKUTEIH:
a) 5sinx+3sin2 x=0 - 6) sin7 x—-sinx=0
4. Pemite ypaBHEHUE, UCIIOJIb3Ysl OJHOPOJHOCTD:
a) sinx—y3cosx=0 ; 6) sin’ x—3sin xcos x+2cos’ x=0
IIpakTuyeckasi padora 56
Tema Pemienue 3a1a4. YpaBHeHHUsI 1 HEPABEHCTBA
1. Pemute ypaBHEHUS:
3 L x 42 - | o o=
COSX=—— sin=—— tg2x=—3 - clgl x+=|=v3

a) 2 6) 2 2 ; B) ; n 3 \
2. Pemute ypaBHEeHuUe, ceTaB MOJICTAHOBKY:
a) 2cos’ x+5sinx—4=0 ; 6) 3 lgx-3 clgx=8
3. Pemnte ypaBHEeHUE, METOJIOM Pa3JI0KEHHUS HA MHOXKUTEIIH:
a) 7cosx—4sin2x=0 . 6) €085 x+cos x=0
4. Peminte ypaBHEHHE, UCTIOIb3Ys OJTHOPOTHOCTb:
a) Sinx—cosx=0 ; 6) 3sin’ x+4sin x-cos x+cos” x=0

IIpakTuyeckas padora 57

Tema Pewienne 3a1a4. YpaBHeHHs U HEPABEHCTBA



SamaHue PENINTE YpARHEHHE.

1. 44:&’—1’?:64 5 ix=7 8 Tx=3
2 5% =05 ’ (g} =(5J
30,29 =4 8 To.45

4. 27 =16 9 4¥_3.47_4=0)
5. 3= 81” 10, 2% ~14.2" - 32=0
6. 0,04(02)" =5"

SANAHHE PENIHTE CHCTEMY VPABHEHHE,

=16 Sy =
21.{ gq 177 Y=
2xty=5 5 _3y=16
647 =3 T4 o0 _
22_{ Jo [2-4 2 =2
12x+y=2 3.2 +4.27 =70
411 +y =48
23, Y
11" +4y =27

11, 3% -2.%-3=0

12, (lJ -2@ +1=0
16 4
R s e LT

14 3_2x+3_2x+4 =4
15 340 F = 0

F4+3.3 =54
26{

4.3 -3.9 =81
=
7 dx+3.4" =28
—y=1
2 F-4.3 =68
x-y=13

IMpakTnyeckas padora 58

Tema Pemienue 3a1a4. YpaBHeHHUsI 1 HEPABEHCTBA

Sa,anHe: PENIHTE HEPABEEHCTE G,

-1 z_
1. * =0 5 X —3x+2
x(x—3) 6+ 3x
2 2 _ _
o 4—9x =0 5 Bx 2x 150
10—x x
_ 2 +54 —&
, 3x—1ea® L (x+5)(x-8) _
x+4 Gx+1
2 _
a a(4a—]])50 2 x l4x+48)0
a— 7 x+7

Sa,anHe: PENIHTE CHCTEMY HEDABEHCTE.

2 35-2—£ = 0
17 x+5x+5=11 51 f—i =
Sx+1=—-1-5x
N4x—-1=n0
22,
2,3x =44

P +5x+5<19
Sx=x
25x% =16

18. {
2
19, Tx=x
16x% <9 23,

E2—1050
&

L | —

2 S —Zxr1=0 Iz
’ 2|:x+3)—[x—8) <

x—3

=0
2 +Tx
10_%20
4—x
2 _
11. 35 2?-\:0
2b+7
2_
1y T 18x+84
2|:x—5:]
Sx—T=—-144+3=x
24
—Ax+5=29+2x
dx+ 2= 5x+3
25
2—3E3x<T-2x
6. Sx—10 =15
Z4x—6=0
Zdx+3=0
27. *
2x* 4+ 5x <0

16, 5 45 =2
17 6% 4675 =7
18 2.4 =3.10" =5. 257
19, 3% =
20 17 = 29%'

2? P

T AR,
9, {”

DMLy 410

2"+ =12
30,
2 +3 =18

2
132 §5—’T+6>
x—=12x+35
14 2|z—2| =0
= 5+4
15 [x L[ x+2) [ x+3) -
' [2x—1)(x+4)(3—x}_
18 1 + 2 3

=
x+1 x+3 x+2

z
x —920
28. T
2x—1=0

JL[X—2:I[J€+3:I -0
29

x(x+7)
20x =20

{|3+x|26
30.

|[2x+35]=11



2.2. 3apanus 1JIs1 IPOMEKYTOYHOM aTTrecTanus
3aganus 171 NPoOBeieHUs!

arrectanuu ctyaeHToB [I00 B nucbMeHHo# popme no gucuumniaune: «MareMaTuKa»
B 2022 - 2023 yyeGHOM roay

Bapnanr 1

1. Yopocrute BelpakeHne U HaiiiuTe ero 3uadenue ((a+3b)/(a”2-3ab)-1/a) : b/(3b-a)
nmpua=7,5b= \3-5

2. Coxparute apo6s  ( [(3X))] "2:x(-8))/(x(-12)- [4x] "6)

3. Boruncnute 3HaueHue Beipaxkenus log 3 log 2 273-1

4. Pemmre ypasuenue \(x*2-x-1)=1

5. Haiimre oGmacts onpenenenns Gynxmmn y = \(3/(4x-5)-81)

6. Haiimure Touky sxctpemyma dyaxmun fix) = [(3x) 73+ [(9x]) ~2+5x+4

7. Pemmre ypaBHenue [( 2c0s) 2 X-sinifo} [(x+1=0)
8. Berunciure momans GUrypel, orpaHUYCHHON TUHUSAMH Yy = X 2+1, x = - 1,
x=2,y=0

9. I'unoTteHy3a NpsMOYTOJBHOTO TPEYrojabHUKa paBHa 10 cM, a OJMH U3 KaTETOB paBeH 4 CM.
HaitauTe mpoekiuio Ipyroro karera Ha THIOTEHY3Y

10. OceBoe ceuenue MUIMHAPA — KBaapaT. Jlmaronans oceBoro cedeHus 8 cMm. Haiinure 00bém
HUAJTUHIpA

Kputepuu ouenuBanus:

5 (0TIM4HO) — JIt00OBIE MPABUIIBHO BBINOJHEHHBIE § 3aaHU, ABa U3 KOTOPHIX FT€OMETPUUECKUE
3a/laHus;

4 (xopo1o) - Jr00ble TPABUIBHO BHITIOJHEHHBIC 7 3a/IaHUi, OJTHO U3 KOTOPBIX T€OMETPHUECKOE
3aJlaHuE;

3 (yIIOBIETBOPUTENBHO) - JHOOBIE MPAaBUIBLHO BHITIOJHEHHBIC 5 3a/1aHUM,

2 (HeyIOBJIETBOPUTEIILHO) - MEHEE 5 BBIIIOJHEHHBIX 33JaHUN



3. PeKOMeH)IyeMaﬂ Jureparypa 1 HHbI€ HCTOYHHKU

AnexcannpoB A.Jl. Maremaruka : anreOpa u Hauajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPUSL.
I'eomerpus. 10 kmacc : yue0. it 001meoopa3oBaT. opraHu3aiuii: yriryon. yposenb / A JL.
Anexcannpos, A.JI. Bepuep, B.W. Peixuk. — M. : [Ipocsemienue, 2020r. — 271 c.

AnexcannpoB A.Jl. Maremaruka : anredpa v Hayajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHUSL.
I'eomerpus 11 kmacc : yae0. s oOmieo0pa3oBar. opranu3anmii: yriayo. yposers / A/l
Anexcannpos, A.JI. Bepuep, B.U. Perxuk. — M. : [Ipocsemnienue, 2020r. — 272 c.

bammakoB M.U. MatemaTuka. 3aauHuK : y4e0. mocodue Juis CTy/. YUpexKACHHUH cpell. mpod.
ob6pazosanus / M.U. bammakoB. — 4-e uzg., ctep. — M. : U3garenbckuit HeHTp «AkageMus ,
2021r — 416 c.

bammakos M.U. MaTtemaTuka : yaeOHUK 7151 CTY/. YIPEXKACHUM cpell. Tpod. oOpa3oBaHus /
M.U. BammakoB. — 9-¢ m311., crep. — M. : U3narenbekuii meHTp «Akagemus», 2021r. — 256 c.

MaremaTrka: anreOpa v Hayajga MaTeMaTHIeCKOTO aHaIn3a, TeoMeTprs. AnreOpa U Hadaa
MareMatndeckoro aHaimsa. 10 kimacc : y4ed. st o0reobpazoBar. opranusaiui : 6a30BbIi 1
yray0:n. ypoBuu / [C.M. Hukonsckuit, M.K. IToranos, H.H. Pemernukos, A.B. llleBkun]. — M. :
[Ipocsenienue, 2021r. — 431 c.

Maremaruka: anredpa ¥ Hadajga MaTeMaTHYECKOTO aHainu3a, reomeTpus. ['eomerpus. 10-11
KJIacCHI : y4e0. /i1 001meo0pa3oBaT. opranu3aiuii : 6a3oBsiii u yrayoma. yposuu / [JI.C.
ArtanacsiH, B.®. byry3os, C.b. KagomuieB u np.]. — M. : npocsemenue, 2021r — 255 c.

[IpaTyceBuy M.Sl. MaTtemaTuka: anrebpa u Hayala MaTeMaTHYECKOTO aHAJIM3a, TeOMETPHSL.
Anrebpa u Hayana MareMatudeckoro ananusa. 10 kmacc : yue6. 11 o0rieoOpa3oBar.
opranuzarnuii: yriryosn. yposenb / M.AL. IlparyceBuu, K.M. Ctosn6os, A.H. ['onoBun. — M. :
[Ipocsenienue, 2021r. — 415 c.

[IparyceBnuy M.Sl. Maremartuka: anreOpa U Hayajla MaTeMaTUYECKOTO aHAJIM3a, TeOMETPHSL.
AunreOpa u Hauasia MaTeMaTHuecKoro aHanuza. 11 kiace : yde6. i oOieodpa3oBar.
opranu3zanuii: yriyoia. yposens / M.SL. IIparyceBuu, K.M. Cton6os, A.H. ['onoBuH. — M. :
[Ipocenienue, 2021r — 463 c.






