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MeToanueckie PeKOMEHIALMHY 10 BhIOIHEHHIO MPaKTHYECKHX paboT 110 (VAMIK)
«Maremarnka: anrebpa 1 Hayaia MaTeMaTH4ecKoro aHAIU3A, TCOMETPU) pazpaboraHsl Ha
OCHOBE ®I'oC CpeaHero npodecCHOHANBHOTO obpaszoBaHus MOATOTOBKH
kBanuduIMpoBanHbIX paGounx caykammx, pabouei nporpammbl yMeOHOH JHCIHINIHHEI
Maremaruka: anrebpa W Hadaja MaTeMaTH4eCKOIo  aHanusa, reoMeTpus [
npodeccHonatbHbIX 0bpasosatensHbIX oprannzaumid, Mocksa 2015 roj.

Opranusanus-paspadorynk:
[ocypaperserHoe GroukeTHOe npodeccHoHanbHoe 00pasoBaTelbHoe YIpeKaen1e
UpkyTtckoi obnactu «IIpodeccronansaoe yuunumieNe 48 n. [oaropHsri».

PaspaGorunxk: npenoaasarens maremarnka [BIIOY ITY Ne 48 n. [loxropueii
Areesa ['anmuHa AnekcanjipoBHa.



BBenenue

[{enbto mpakTUYECKUX padoT SIBISIETCS 3aKpEIJICHUE TEOPETUUECKOT0 MaTepuana 1o
JUCLUIUIMHE, a TaKKe MPUOOPETEHHE CTYAEHTAMH MPAKTUYECKUX HABBIKOB IPH PELICHUH
pPa3IMYHBIX MAaTEMAaTUYECKUX 3a]1a4, YMEHUIO MOJIb30BATHCS CIIPABOYHBIMH MaTepUaIaMHu.

Ilenp HacTOsAEro nocoOMsi — OKa3aTh MOMOUIb CTYJAEHTaM B BBINOJHEHUU
MpaKTHUYEeCKUX paboT, a Takxke OoOJerdyuTh paboTy NpenoAaBaTeiss MO OpraHu3aluu
IPAKTUYECKUX 3aHATUH.

[Tocobue conaepXUT BOIPOCH MOBTOPEHUS, OMUCAHUE pPAOOTHI, KOHTPOJIbHBIC
BOIPOCHI, OCHOBHBIE BBIBOJIBI 110 KaX /10 paboTe, CIMCOK JTUTEPATYPHl.

[locne BBINOJHEHUS NPAKTUYECKOM padOTHl MPENoAaBaTEelb BBICTABISET OLECHKY,
pe3ynbTaTaM BBINOJHEHUS BCEX padOT SBISETCS JOIYCK K SK3aMEHY 110 MAaTEMATHUKE.

Metoauyeckue peKOMEH AU COCTaBJIEHbI B COOTBETCTBUU C paboyeil mporpaMMon
(Y, MIK) «Maremaruka: anreOpa 1 Hauaja MaTEMaTHYECKOTO aHAJIN3a; TECOMETPHUSD)

OcBourthb 001IMEe KOMIIETEHIINN:

OK 1. [ToHumaTh CyIIHOCTHh M COLMAJIBHYI0 3HAYMMOCTh CBOEW Oyayuied mnpodeccud,
IIPOSIBIIATH K HEW YCTOMYMBBIN UHTEPEC.
OK 2. Oprann3oBbiBaTh COOCTBEHHYIO NESTCIBHOCTh, WCXOIS W3 IETU W CIOCOOOB €€

AOCTHKCHU, OIPCACIICHHBIX PYKOBOJUTCIICM.

OK 3. Ananu3upoBaTh pab0O4yr0 CUTYaIHI0, OCYIIECTBIATh TEKYIUH W UTOTOBBIN KOHTPOJIb,
OIICHKY U KOPPEKIMI0 COOCTBEHHOMN JEATEebHOCTU, HECTH OTBETCTBEHHOCTh 3a PE3yJIbTAThl
CBOCH pabOTHI.

OK 4. OcymiectBiaATh MOUCK HH(POpMaLMK, HEoOXoAUMOMN i 3PGEKTUBHOTO BBIMOJHEHUS
PO¢eCCUOHANBHBIX 3a/1au.

OK 5. Mcnonb30BaTh MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTUU B
PO EeCCUOHATIBHOM IESITEIbHOCTH.

OK 6. PaGoTtaTh B KOJIJIEKTUBE U KOMaH€, Y3(PPEKTUBHO OOIIATHCS C KOJJIETaMH, PYKOBOJICTBOM,
KJIMEHTaMHU.

Y4eOHbIM IIJIaHOM Ha MPaKTHYECKYI0 paboTy oOydaromuxcs npeaycmoTrpero 133 yaca.



TEMATUYECKMUWA NNIAH NPAKTUYECKUX PABOT

1.Pa3BuTe NOHATHA O Yucne 6 u.

2.KopHu, cteneHn n norapndpmbl 18 u.
3.Mpamblie U NIOCKOCTU B NPOCTPAHCTBE 12 4.
4.9nemeHTbl KOMOMHATOPUKM 6 u.

5.KoopaunHaTtbl U BEKTOpDI 10 .
6.0CHOBbI TPUroHOMETPUU 16 u.
7.®PyHKLMN, NX CBOUCTBA U rpaduKmn 12 u.
8.MHororpaHHUKM U Kpyrible Tena 14 u.
9.Hayana matematunyeckoro aHanusa 26 u.

10.OnemeHTbl TEOPUMU BEPOATHOCTEM U MaTeMATUUYECKOM CTaTUCTUKU 3 u.
11.YpaBHeHUA U HepaBeHCTBaA 10 y.

BCElo: 133 yaca.



Pa3BuTHe noHsATHA 0 uKMcie: 6 yacos
Ilpakmuueckoe 3anamue
Tema: Apudmernyeckue AeWCTBUS HAJ YUCIAMU, HAX0XK/IEHUE TPUOIMKEHHBIX 3HAYCHUN BEJTMYUH U
MOTPEUIHOCTEN BBIYUCICHH (a0COTIOTHON U OTHOCUTEINIBHOM), CPABHEHHE YUCIIOBBIX BBIPAKECHUH.
Ilens: OGOOUUTH U CUCTEMATU3UPOBATH 3HAHUS O JEHCTBUTENBHBIX YHCIaX, 3aKPEMUTh YMEHUE paboTaTth ¢
HUMH.
Bpemsa evinoanenusn: 2 uaca
Oobopyooeanue: KapTOUKU-33[]aHUS, TETPAAH, KAIBKYISATOPHIL.
Cooeprcanue padomel:
1. IToBTOpPUTE TEOPETUUECKUIT MaTepHall
2. BeimoaHuTEe MPaKTHYECKYIO padboTy:
1 BapuaHT

1. Haitnure 3HaYeHUE BBIPAXKEHUS a) g nmpua=-0,2ub=-0,6; 0) 2y2 +y+3npuy= 'é :
2. BeimosHuTe NeiCTBU:
2)(12-113)-55,8- 5:(10-8,75);

1= (—+06 0,005)-1,7 2=

1

\_5 \_3
0) ; B)—
THiz- 12 35

11

1,1
7 5
25

5 37

3. dnuna xomHatel 6,2 M (£0,05) u mmpuna ee 4,8 m (£0,05). B komHaTe nmeeTcs euka, 3aHMMaronas
wiomans 1,4 k.M (£0,05). Haiitu mone3Hyro 1ioma b KOMHAThl. BEIUMCINTD ee aOCOMIOTHYIO U
OTHOCUTEIbHYIO TOTPEITHOCTH BBIUYUCIICHUH.

3x2
4, Haiigure OTHOCHUTCJIbHYIO IIOI'PCIIHOCTD HpI/I6J'II/I)KCHHOFO 3HAYCHUA BBIPAXKCHUA —F—

rme x =95, 3,1.
Nrike -

5. CpaBnurte: a) -2,314,5;6) 1,23 u 1, 203; B) -5u -5,2; 1) gng

2 BapuaHT

1. HaiiguTe 3HaueHUE BBIpAXKEHUS a)xx;yy npux =-2,5uy=-0,2; 6) 3a°+a+1 npuy = - i.

(1,75 +1 75: 1—) 1— 3

M oazs)ion s
3. Diektpudeckas Ierb COCTOUT U3 TPEX IMOCIIeI0BATEILHO COSTMHCHHBIX TIPOBOIHUKOB C
conpotusneHusMu 1= 4,840,05 (Om), rp= 6,250,005 (Om), r3= 7,725+0,0005 (Om). Berancnute obiee

compoTHUBIIeHUE 11enu 1o popmyse R = r1+ r+ r3. Haiinure R, AR u &g.

14

2. Bromonuute nevictBus: a) (5,05 : —— 2,8 - —) 3+16-0,1875; 0)

3
T 5
5

; -8

wIH\u_»-n
U’lIleN

4. Haiinute OTHOCUTEIBHYIO MOIPEHUIHOCTh NPUOIMKEHHOTO 3HAUYEHUS BBIPAXKEHUS 2y4\/} ,Taex=2,y=
0,3. 5. Cpasnure: a) 1,4 u - 14,5; 6) 3,43 u 3,403; B) -3,4 u -4,3; r)%u% .

Dopma omuemnocmu — npakTuyeckas padbora, opopMIIeHHAs B TETPAIH.
Ilpakmuueckoe 3anamue

Tema : Haxoxnenne npuOIMKEHHBIX 3HAYCHUN BEJTMYMH U MIOTPEIIHOCTEN BBIUUCIEHUN. 3a1aun
npodeccnoHanbHOM HAIPaBICHHOCTH.
Ienw: PacuimpuTh NOHITHE MPUOTMHKEHHBIX 3HAYEHUN BEJIMUMH Y TIOTPEITHOCTEN U BBITIOJIHUTH PadoTy
MOCJIEeIYIOLEMY TUIAHY:
Bpemsa evinoanenusn: 2 uaca
Obopyooeanue: KapTOUKHU-3a/laHUs, TETPAIH.
Cooepotcanue pabomol:
1. TloBTopuTe MaTepual JeKIuu o Teme «lIpulnmkeHHbIe BHIYUCICHUS
2. TlpouwnraiiTe TeOpeTHUECKH MaTepHal, IPUBEICHHBIN HUKE
3. TloBTOopuTe mpUMeEpHI PelIeHUs 3aJaHHii B ayIUTOPUN



4. BbIMONMHATE 3aJaHUS TSI CAMOCTOSTEIHHON PabOThI

TeopeTuyecknii MaTepuaJ

IIpasuna ons evinonnenus Oeticmsuil 6e3 MmouHO20 yuema nocpeuHoCcmell.

1. Ilpu crnoxkeHuu, BBIYUTAHUU NTPUOITIKEHHBIX YHCEN B pe3yjbTaTe CIEAYeT COXPAHSATh CTOJIBKO
JECSATUYHBIX 3HAKOB, CKOJIbKO UX UMEETCS B IAHHOM, C HAUMEHBIIIUM YUCJIOM JIECATUYHBIX 3HAKOB.

2. IIpu yMHOXKXEHUH U JICTICHUU MTPUOIMKEHHBIX YUCEIl B PE3YJIbTaTe CIEYET COXPAHATh CTOJIBKO 3HAYALTNX
1udp, CKOIBKO UX UMEETCS B JAaHHOM C HAMMEHBIIIUM YHCIIOM 3HAYAIIUX IUQD.

3. Ilpu Bo3BeAeHHHU B KBaJpaT U KyO B pe3yibTare CIEAyeT COXPaHATh CTOJIbKO 3HAYAIUX LU]P, CKOIBKO
MX UMEETCSl B OCHOBAaHUU CTEIICHHU.

4. Tlpu u3BINEUYEHUU KBAJPATHBIX M KYOMYECKHMX KOpHEW B pe3ylbTaTe CIEAYyeT COXPaHATHb CTOJIbKO
3HAYAIIHUX PP, CKOJIBKO UX UMEETCS B TIOJIKOPCHHOM YHCIIE.

5. Tlpu BBIIONHEHUM NTPOMEXKYTOUHBIX NEHCTBUI B pe3ylbTare CJleAyeT COXPaHATh OJHY JIMIIHION
(3amacHy0) HHQpy, KOTOPYIO B OKOHUATEIIbHOM PE3yJIbTaTe OTOPACHIBAIOT.

Onpe()eﬂeﬂue: Lluqbpbz, 3anucaHHsvle cnpaesa om 3anﬂm0ﬁ, HA3bIBAIOMCS OCCAMUYHBIMU 3HAKAMU YUCA.

Onpeodenenue: 3unauawumu yu@dpamu 4Yucia HA3LIBAIOMCSA 6Ce €20 6epHble YUuPpvl, Kpome Hynel,
3aNUCAHHBIX Nleee NepeoLl OMIUYHOU Om HYIA YUDDOL.

Onpeodenenue: llugppa o 6 3anucu npubIUNCEHUST HAZBLIBACMCS BEPHOU, eClU AOCOTIOMHASL NO2PEULHOCb
He npesvluiaen mozo paspsaod, 8 KOmopom 3ma yugpa zanucana. B npomusnom ciyuae yugppa nazvieaemcst
COMHUMENIbHOU.

Kpumepuu oyenku pe3yiomamos npUMeHAIOMCca KO 6CeM NPAKMUYECKUM 3A0AHUSAM .

Kpurepun oneHku pesyJjabrara

Onenka ypoBHs IOATOTOBKU
PesynbratuBHOCTH 6am BepGabHbIil
(oT™meTKa) aHajor

[IpaBuiibHO pemieHsl Bee 3aaHus ypoBHel A,B 5 OTJINYHO
[IpaBunbHO pelIeHb! BCe 3alaHus ypoBHEW A, B, HO XOpOLLIO
€CTh BBIYUCIUTENbHAs OINOKA UM HEA0YETHI B 4
3aMHCH PeleHUsI.
IIpaBWIIBHO peElIEHBI BCE YPAaBHEHMSI YPOBHA A 3 YIIOBJIETBOPUTEIBHO
Jlomny1iieHsl OMMOKY B PEIIEHUH 3aJJaHUil ypOBHS A, 5 HEYJI0OBJIETBOPUTEIBHO
HE IPUCTYTIAJIH K PELICHUIO 3aJaHui ypoBHA B
N




[IpoLEHT PE3yNBTaTHBHOCTH (IPABHILHBIX Ouenka ypoBHS NOArOTOBKH
OTBETOB) Oaut (OTMETKA) BepOAIbHBIA aHAIIOT
85+ 100 5 OTJIUYHO
75+ 85 4 XOpOIIO
65+ 75 3 YIOBJIETBOPUTEIHHO
MeHee 65 2 HEYIOBJIETBOPUTEIILHO

33)13HI/I$[ JUIS1 CAMOCTOATEIbHOM paGOTBI

HpI/IMeHI/IB IIpaBujia JJIs1 BBIIIOJIHCHUA ,HGI;'ICTBI/II;’I 0e3 TOYHOTrO ydye€Ta HOFpeIHHOCTeI;'I, BBITTOJIHUTEC I[CﬁCTBHH.

Yposens A

1. Haiitu cymmy X+Y u pa3HOCTh X—y , €CIIH:

1 BapuaHt

2 BapuaHT

a) X~ 134; y= 2,30;

a) X =~ 4,331; y~57

5) X~20-10°, y~125-10°

6) X zl,25-102; y~71-107"

X

2. Haiitu mpousBenenue X -y W 9acTHOE — , €CIIU

1 BapuaHT

2 BapuaHT

a)X~126; y~210;

a) X~ 25,678; y~123

6) x~12-10%; y~3-10°

6) x~4,8-10*; y~1331-107

X
X2 2

Ty

3. Haiinure 3HaueHUE BBIPa)KEHUS

MI0JIb30BATHCS KAJBKYISITOPOM.
4. Beruncnure, otBeT okpyriure 10 0,001.

s X=1,34 ; y~2,30. Iy BBIYUCIEHUS] PEKOMEHAYETCSA

1 BapuanT 2 BapuaHT
19-6,3-3,05 5,8-6,55-4,05
a) ———; Q) ———————
53125 12,4-215
5) 0,815-12,6-5,05 5) 0,0615-19,8-60,4
0,0854-18,9 3,08 46,2
YposeHs B

5. Oxpyraute uymcio 23,1927 no coTeix pAojed W HaWauTe aOCOTIOTHYIO W OTHOCHTEIBHYIO
HOTPEIIHOCTD MPUOIINKEHHUS.

6. Ilpu u3mepeHUH ATUHBI OHOTO OTpe3Ka ¢ TOYHOCTHIO A0 0,004 M, ObuIO HaligeHo 3HaueHue 3,27
M, a IPY U3MEPEHUH JUIMHBI APYTroro orpe3ka ¢ TouHocThio A0 0,05 cm nmomyueno 11,5 cm. Kakoe
M3MEpEHUE 110 CBOEMY Ka4yeCTBY JIy4ie?



Dopma npedcmagnenus padomol: TETPAIb C BHITOIHEHHBIM 3a/1aHUEM
Ilpakmuueckoe 3anamue

Tema: KommuiekcHble Uyncia U IEUCTBUS HAJ HUMHU.
Ilenwy: 3aKkpenuTh U MPOBEPUTH TEOPETUUECKUE 3HAHUS B XOJIC BBINOJHEHUS YIPAXKHEHUH, BRIpadOTATh
HABBbIKY IPUMEHEHUS TEOPETUYECKUX 3HAHUM Ha MPAKTHKE
Bpems evinonnenusn: 2 yaca

Oobopyoosanue: KapTOUKU-3aJaHUS, TETPAJIHU.

Cooepotcanue pabomuwr:

1.IToBTOpHUTE MaTepuan Jiekuuu 1o reme «KomriekcHble yuciar

2.IlpounTaiiTe TEOpETUUECKUI MaTepua, NPUBEICHHBIN HIKE

3.IloBTOpUTE TpUMEPHI pelIeHUs 3aJaHUN B ayTUTOPUU

4.3anonHuTe TAOIHITY

3aganue 1151 CAMOCTOATEILHON Pad0ThI

3agaHue TeopeTnyeckue CBEICHUS [Ipumep, pemienue

1 Ornpenenenue
KOMIUIEKCHOTO YHCIIA.

2 CnoxxeHue CyMMoii IBYX KOMILJIEKCHBIX YHCeJI (2+3i) +(-5+i) =
KOMILJIEKCHBIX YHced | a+e¢l m C+di Ha3bIBaeTcs (2+(-5))+(3+1)i =-
( oopa3zen) KOMILIEKCHOe yncio (a+c)+(c+d)i 3+4i

T.€ (at+6l ) +( c+di) = (at+c)+(ctd)i

3 Brerauranue
KOMILIEKCHBIX YUCEI.

4 Monynb
KOMIUIEKCHOT'O YHCIIA.

5 YMHOXKEHNE
KOMILIEKCHBIX YUCEI.

6 Jlenenue nByx
KOMILUIEKCHBIX YHCEN.

7 TpuronomeTrpuueckas
dhopma KOMIUIEKCHOTO
qrcra.

8 ITokazarennHas
dbopma KOMIUIEKCHOTO
ypcia

[To utoram BHIIOJTHEHUS CTYAEHT JOJDKEH MPEICTaBUTh: - 3aNIOJHEHHYIO TaOJIUIly
Dopma omuémnocmu: TETPAIb C BHIIOJHEHHBIM 33JaHUEM.

Kopnu, cmenenu u nozapughmot 18 uacos.

Ilpakmuueckoe 3anamue
Tema: HaxoxieHue 3Ha4eHUN CTENEHeN ¢ pallMoHaIbHBIM MoKa3areneM .CpaBHEHHE cTeneHei
Ilens: 3akpenuTh U MPOBEPUTH TECOPETHUECKHUE 3HAHUS B XOJE BBIMOJIHEHHS YIIPAKHEHUI, BBIPaOOTAThH
HABBIKW IPUMEHEHUS TCOPETHUSCKUX 3HAHUH HA TIPAKTHKE.
Bpems evinonnenusa: 1 dac.
Cooepotcanue pabomor:
1. IToBTOpUTE TEOPETUUECKUI MaTepHa
2. BeimonaHuTe MpaKkTUYECKYIO padboTy:
1. Berucants:

1 3
1) 642; 2) 273; 3) 83; 4) 814;

4 11 2

1) 25.25; 2) 57.5

O =
]

2 1

; 3) 93:96;

§
7



1V 1Vh
1) | = : 3;
) (16) +(8/

Vnpocrurs sBeipaxkenune (77—78).

1 3\ Ve Brruuciautb
3 2] 4 \is i R
1) (a*) +- b3 2) (“6) P
a : ; = .« 3
( ) \ b_a g . .
Coxpatute Apobn:
1 4 4
~1612 5 _ps
1) ¥~ "¢ ., 2) fﬁ_
2 _ 1 ai_bi

R 2 1 1
3) (0,001) ®-2-2.64% -8 3; 4) (-0,5)~ —625%2 —(2%) 2.

KOHTpOJILHLIe BOIIPOCHI BOIIPOCHI:
1. HaTB OIpCACIICHUC apI/I(l)MeTI/ILIeCKOFO KOpHA U CTCIICHU C pallMOHAJIBHBIM IIOKa3aTCJIICM.

2. CsoiicTBa KOpHEH.
@Dopma omuemnocmu — npakTAIecKas pabora, opopMIIEHHAS B TETPA/IH.

Hpaxmuuecxoe 3aHAmue
Tema: CpaBHeHI/Ie yrcell. BHeceHne MHOXKHUTEIIS oA 3HaK KOpHs, BBIHCCCHUEC MHOXUTCIIA U3 IO/ 3HAKa

KOpHS
Ileny: 3akpenuTh W MPOBEPUTH TECOPETUUYECKUE 3HAHUS B XOJI€ BBIMOJHEHHUS YIPAKHEHUM, BHIPAOOTATh
HaBbIKM IPUMEHEHUS TEOPETUUECKUX 3HAHUM Ha MTPAKTHUKE.

Bpemsa evinonnenus:l yac

[ToBTOpHUTE TEOPETUUECKUI MaTepHal

BbI MOkeTe BOCIIONIb30BaThCSl CIPABOYHBIM MaTEPUAIOM.

CamocrosiTesibHass  padoTa

TexcT 3a1aHudA

Bapuanr 1

1. Haiigute 3Ha4ueHHE YHUCIOBOIO BBIPAXKCHUSA:

a)4(-11)*  &)¥/25-135

2. CpaBHHTE YnCIa 8/80 u %9

3. Pemmre ypaBHerue: a) x° + 18 =0
Bapmuanr 2

1. HaﬁILPITe 3HAUYCHUEC YHCIIOBOT'O BbIPAKCHUS:

a)y/(-13)°  4)%/9-375

2. CpaBauTe umcna 7 W a7

3. Pemmre ypaBHeHue: a) x>+ 24 =0

@Dopma omuemnocmu — npakTudeckas pabora, opopmiIeHHAs B TETPA/IH.
Ilpakmuueckoe 3anamue

Tema: Peuienve ypaBHEHUM.



I]enw: 3akpenuTh HaBBIKK PEIICHUS] UPPALMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB, UCIOJIb3YysI OCHOBHBIE
OTpeieNICHUs ¥ allTOPUTM JUIsl pEIICHUS HPPALMOHATIBHBIX YpaBHEHUI 1 HEPABEHCTB.
Bpemsa évinonnenus:l yac
Cooeprcanue padomer:
1. BcnoMHUM alropuT™ petieHus: UppaloHaIbHOTO YPABHEHHUS:
1.3anucate ypaBHEeHUE
2.Bo3BecTr 00€ 4acTH HPPANMOHAIBHOTO YPaBHEHUS B HY)KHYIO CTEIICHb
3.PemnTh nojiydeHHOE ypaBHEHHUE
4.1IpoBepuTh MOTYyYEHHBIE KOPHU YPaBHEHUS, TIOJICTABUB UX B UICXOJHOE YpaBHEHUE
5.3anucarb OTBET.

2. BrImoaHUTE IPAaKTUYECKYIO PaboTy:
1. V3x—35 - 9-Tx

2. V6x—11 —x.1
3. \JE—x3 - ‘u'f;:]_

4 Ad—x 4 /3+x =3

5.vx2—3x+1+1l=x
6.4/5x+7 —/3x+1=+/x+3
7.45x—2+2x+1=0

Dopma omuemnocmu — ipaKkTUIeckas pabora, ohopMIIeHHAs B TETPaIH.

Ilpakmuueckoe 3anamue

Tema: Jloxa3zaTenbCTBO TOKAESCTB U YIPOILIEHUE BhIpaKeHU. Berancnenue norapumMoB ¢ TOMOIIBIO
OCHOBHOTO CBOMCTBA JIoTapudma.

Iens: 3akpenuTh HABBIKK BBIYMCIICHUS JIOTaprU(pMOB C TOMOIILI0 OCHOBHOTO CBOMCTBA jorapudma,
JTOKA3aTeJIbCTBO TOXKJIECTB U YIIPOIIEHUE BHIPAKECHUM .
Bpemsa evinonnenusa:l yac

Cooepotcanue pabomur:

1. IToBTOpHUTE TEOPETUUECKUN MAaTEpUAT

2. BeinmomHUTE PaKTUYECKYIO padboTy:

42.3. Cpasunre uncnaa:

a) log, 7 n log, 23; B) log, V15 u log, 13;
6) log,0,8 u log,1; r) log, ,1( n log, ;
a a 12 12

42.4. CpapHuTEe C eAMHNIEH YHCIIO:

a) logy 41; 6) logsy 0,1;  B) log,2,6; 1) logﬁ 0,4.

7

43.2. a) log]44 3+ logl.(g 4; B) lquls 2+ logZXB 3;
> 1 1
6) log;l 4 + log; 2; r) log,, 5 + log,, 75"
043.4. a) log ; 6 - log ; 2V3; 8) log, 32 - log, 243;
3 3
6) log ; 7V2 — log ; 14; r) logs; 0,003 — log,; 0,03.

043.5. 6) (logs 2 + 3 log, 0,25) : (logs 28 ~ logs 7).
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43.12, a) logs 4 « logy 27; n) loges 0,25 ¢ loggy 0,09;

6) logs 125 : log, 16; r) lg 1000 : lg 100.
& &
» log% N e B) logs 81 : loges 2 - log; 125;
6) log 3V3 : log, J49 - log, J/5; r) log 5 5J§ -log,, /0.3 : lg IOM.

a) log, 4 - log, 9 : log‘: :
2

6) log ; 3V3 : log, V49 - log, J5;

043.14. &) 22,1""5; 6) 5!0(,‘10 l: B) 3]0!0.,8; I’) 8101,8—2.

043.16. a) 877 6) (1)"";13; ) 100*°% 1) [i)m‘}s.
9 16
0O43.17. a) 36%‘""”: B) 121:"“’"36;
6) 64: lo¢,25: i~ 25% 10359-
043.19. a) Y81°%° — 7V, 6) 436" ° _ 5.
log, 9
043.20. a) l_;);gg:_ZSS; 6) io_:l_;2—7; B) lToogg“_:;:; r) i—::::%i,

2

KoHTpoJibHbIE BOPOCHI:

1. Kak BHIMISAUT OCHOBHOE JIOTapH(PMHUIECKOE TOKIACCTBO .
2. CaoiicTBa norapudma.
@opma omuemnocmu — npakTIecKas pabora, ohopMIICHHAs B TETPAJIH.

Ilpakmuueckoe 3anamue

Tema: Beraucnenue norapu(pMUIECKUX BBIPAKCHUN C UCIIOIB30BAHUEM CBOWCTB JIOTApU(MOB.
JlorapudmupoBaHue BbIpaKeHUH M0 JAHHOMY OCHOBaHUIO. MI3MeHeHne 0CHOBaHMs Jorapudma

Ilens: oTpaboTaTh HABBIKK BBIYUCIIEHUS Jorapu(MoB, UCIIONb3Ys MpaBuja IeUCTBUS C JIorapupmamu,
CBOMCTB Jlorapudma, (popmyIisl epexoia K HOBOMY OCHOBaHHMIO.

Bpems evinonnenusn: 1 yac

Cooepotcanue pabomur:

1. [ToBTOpPUTE TEOpETUUECKUIT MaTepHAIL.
2. BeimoaHuTE MPaKTUYECKYIO paboTy:

3ananmne.
1 BapuaHT 2 BapHaHT
1) 32—10g3 9
-1
2) log,log, 256 1) 437l08a 04
2) logslog, 64
logs 27 ) logs 8
) logs 9 logs 16
) log; 8
4) logs 36_10g5 12 10g7 15 —10g7 30
logs 9
log, 24 . log, 192 5) |092192 N Iogz 24
10g96 2 10g12 2 |Oglz 2 |0996 2
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6) log, 0,8 —log, 1 % +log, 22,5
7) 2log: 10 —log: 28 +>log: Y49
5 5 5

log; 14 —§10g7 56

8)

*)

loge 30—%log6 150

6) logs 3,6 —log; 1,4 +logs 1%
7) Elogz V8 —3log23 + llogz 36
3 3 3 2 3

log, 24 —%logz 72

(*)

logs 18—§log3 72

Dopma omuemnocmu — ipaKkTUUeckas pabora, ohopMiIeHHas B TETPaIu.

Hpakmuueacoe 3anamue

Tema: Jloka3zarenbcTBO ToXkAecTB. HaxoxeHnue BbpaXkeHus 10 ero jorapugpmy.
IJens: oTpa®oTaTh HABBIKM BBIYUCICHHS JOTaprU(pMOB, HCIIOIB30BAaHMsI CBOICTBA Jorapudma.

Bpemsa evinonnenusa: 1 yac.
Cooepotcanue pabomuwr:

1. IToBTOpUTE TEOPETUUECKHIT MaTepHrall.
2. BbInosHUTE NpakTUYECKYIO padboTy.

1. Haiitu 3Ha4eHue JorapupMUUECKUX BBIPAKECHUIA:

g) ~log;25+3lg, 64 o log . {log , 16} .B)

:
. . - log. — +Slog
) FIog 625+ 41og, 128 og log 641 L 20 1g :

1. HaiiTu X U3 BbIpa)KEeHUS:

iogxlz—:*

i
log, ——4og.—
Eu 6 g:

1

= gz o124
3 fog ;137

§.1) AN
1

9 gy FughE

a) fog.x=-3 . 6) % . B) logx=3lbga—-2logh+logla+ ol r) i::rgirr—?r’

iogq1=‘

0 T 5= _}’e) log x=3log a+Tlg b +logla — o} .

Dopma omuemnocmu — ipakTUIeckas pabora, ohopMIIeHHAs B TETPaIH.

Hpakmultecxoe 3anamue

Tema : PeuieHre mpOCTEUIINX MOKA3aTEIbHBIX YPABHEHUN
Ienv: ®opMupoBaHKE HABBIKOB PEIICHUS MTOKA3aTEIbHBIX YPAaBHEHUN.

Bpemsa evinonnenusa: 1 vac.
Cooepotcanue pabomuwl:

1. [ToBTOpUTE TEOpETUUECKUIT MaTepHAIL.
2. BeimoaHuTE MPaKTUYECKYIO paboTy:

Pemuth ypaBHEeHHS U YKAKUTE CIIOCO0 ero peleHus:

1,
1) 5% =125;
2) 4% = 64;
3) 9% =27;
4) 25% =;
5
2,

5) 2%+3 =32

12




3x—-7 7x—3
5 ()7 -

3,
1) 3% + 3**1 = 108;
2)7* =71 =6
3) 5¥+ — 5x71 = 24
4) 371 43%72 4 3573 = 13;
6) 7¥t2 4+ 4.-7%1 =347,
4.
X x—3 X
1) 227% = 233 2)(3) =3 5*-(5) =(x); 4) 2% 5% = 0,1+ (1015
5,
1) 5% — 5% — 600 = 0; 2) 9% — 3% — 6 = 0; 3) 4% + 2%+1 = g0;
4) 3% +9%"1 — 810 = 80; 5)4 + o = =

@Dopma omuemnocmu — npaKTHIecKas paboTa, 0OpMICHHAS B TETPaIH.

Ilpakmuueckoe 3anamue

Tema: Peunienre npocTelyx JIOrapupMu4ecKiuX ypaBHEHUH.

Ilens: chopmupoBaTh HABBIKM PELICHUS IPOCTEHIINX JorapuMuueckux ypaBHeHuil. HayuuThcs pemarsb
MPOCTEUIIHE JTOTapH(PMHUIECKIE YPAaBHEHUS, HAYIUTHCS OMPEEIIATh 00JacTh JOMYCTUMBIX 3HAYCHUI
J0rapu(MUUECKOTrO BBIPAKEHUS.

MOTPEIIHOCTH BHIYMCIICHUH.

Bpemsa evinonnenusa: 1 yac

Ooopyoosanue: KapTOUKU-33]JaHUS.

Cooepotcanue pabomuor:

1. [ToBTOpUTE TEOPETUUECKUIT MaTepHAIL.

2. BeinmoaHuTe MPaKTUYECKYIO padboTy:

3aganme.

3aganue 1 BapuaHTa peniaeM KoJJIEKTHBHO, Y 10CKH, 4 0CTAJIbHbIE CAMOCTOATEJIBLHO COTJIACHO CBOEr0
BapHaHTA.

1 BapuanT

log,(2x+1) =2

log. (x+4)+log;(2x+3) = log. (1 - 2x)
2logZ x +5log; x+2=0

log,.,(2x* +1) =2

Bapuanr 2.
Pemmre ypaBuenus: 1) log,(4x+5] =log,(9—2x].
2) lglx+2)+1glx—2) =lg|5x+10).

3) 2log, x+log, v—3=10.

-" 1
< _
log [ " + a5l=-1.

4)

13



Bapuanr 3.
o | " — L — o 7 — -
Pemmre ypasrenus: 1) log.{3x—4)=1log.[12—-5x).

2) 2lglx—1) +lglx+1] =1g/9x+9).

3log, x+Slog, x—2=0.
3) 8 8

[ |
T+ 30 —11=-2,

log
4) ' KoHTpobHbIE BONPOCHI:
1. Kakoe ypaBHEHHE HA3bIBACTCS MPOCTEHITNM JIOTapU(PMUIESCKUM?
2. CKOJBKO penieHruii UMeeT ypaBHEHHUE?
3. Uto Ha3bIBaeTCs 00JaCTHIO JOMYCTUMBIX 3HAYCHUN BBIPAKECHUS?
4. CymmecTByeT Ju Jiorapu(m oTpUIaTEILHOTO Ynciia’?

Dopma omuemnocmu — npaKTUIecKas padora, ohpopMIEHHAS B TETPAIN.

IlIpakmuueckoe 3anamue
Tema: Pemienue 3a1a4 npohecCHOHaIBLHON HAIPaBIEHHOCTH.
IJensy: OBnafeHre HaBbIKAMU HAXO0XIEHUS NPUOIMKEHHBIX 3HAaU€HUI BEJIMUMH U NOTPELIHOCTEN

BBIUMCIICHHUH. Hay‘II/ITLCSI HaxoauTb HpI/I6J'II/I)KCHHLIC 3Ha4YCHUA BCINYHNH. Hay‘II/ITBCH HaxoauTb
IMOTpCIIHOCTHU BBIYHCIICHU.

Bpemsa evinonnenusa: 2 yaca

Oobopyoosanue: KapTOUKU-33]JaHUS.

Cooepotcanue pabomuol:

1. [ToBTOpPUTE TEOPETUUECKUIT MaTepHAIL.

2. BeinmonHuTe MpaKTUYECKYIO padboTy:

3aganme.

3ananue 1 BapuaHTa peniaemM KoJJIEKTUBHO, Y 10CKH 1 00yuyaroiuiicsi, a 0CTajJbHbIe CAMOCTOSTEIBHO
COIJIACHO CBOEr0 BApHAHTA.

Bapmuanr 1
1. Oxpyrmute pazHoctb yucen 156,739 u 109,537 no coThIX, 10 NECATHIX.
2. Oxpyraute uncno 414,1823 1o equHuL, 10 AECATKOB.
3. Haiinute HUKHIOIO U BEPXHIOKO IPAaHUIIBI CIEAYIOUINX TPUOIMKEHHBIX BEIHUNH:!
a) 17,8 (=0,1); 0) 36,5 (£0,05).
4. HaiiguTe aGCOMOTHYIO MOTPEUIHOCTD CIEAYIOMNX MPUOIMKEHHBIX BEIUYUH, €CIU BCE 3HayYaIIue Hudpsl
UX TOYHBIE:

a) 124; 0) 13,7, B) %

5. Halinute OTHOCUTENBbHYIO MOTPEUIHOCTD CIEYIOMINX MPUOIMKEHHBIX BEJINYUH, €CIIM BCE 3HAUaIIHe
UGBl UX TOUHBIE:

a) 42.3; 0) 142,484.
6. Amnepmerp naet TouHocTs * 0,02 A. [Ipu usmepennnu cunsl Toka nosyunnu 10,63 A. Ykaxkure
IPaHUIBl 3TOTO YHUCIIA.

Bapuanr 2

1. Oxpyrnute cymmy uncen 44,722 u 213,42255 0o necsaThiX, 10 COTHIX.
2. Okpyraute uncio 23,4770 10 1ecATKOB, 10 €IUHULL.
3. Haiiaute HUKHIOIO U BEPXHIOIO IPAHUIbI CIEAYIOIUX MPUOIUKEHHBIX BETUUHH:

a) 24,3 (+0,1); 0) 257,2 (£0,07).
4. HaiinuTe aGCOMOTHYIO MOTPENIHOCTD CJIEAYIOMNX MPUOINKEHHBIX BEJIMYMH, €CJIM BCe 3HavaIre nupbl
UX TOYHBIE:

14



a) 347, 6) 18,1; B) %

5. Haligute OTHOCUTENBbHYIO OTPEUTHOCTh CIEAYIONINX MPUOIIKEHHBIX BEIMYUH, €CITH BCE 3HAYAIIHE
(Pl UX TOYHBIC:

a) 3,75; 0) 15,7574.
6. AtomHas macca Bojopoza 1,0082 + 0,0005. YkaxuTe rpaHuIlbl MPUOIMKEHHOTO 3HAYSHHUS ATOTO YMCJIa.
Bapuanr 3

1. Oxpyriute npousseaeHue yucen 5,611 u 50,55 10 THICAYHBIX, 10 COTHIX.
2. Oxpyraute uncio 333,0045 1o equHu, 10 AECATKOB.
3. Haiinute HIKHIOIO M BEPXHIOIO IPAHMIIBI CIICAYIOMUX TPUOINKEHHBIX BETUYNH:
a) 22,4 (£0,2); 0) 3,85 (£0,08).
4. Haitnute aGCONIOTHYIO IOTPEITHOCTD CIAEAYIOIIMX MPUOIMKEHHBIX BEIMYHH, €CIIU BCE 3HAYaIue UGPhI
HUX TOYHBIE:

1
a) 743; 0) 1,75; B) —.
) ) ) 13

5. HaiinnTe OTHOCHTENBHYIO OTPEITHOCTD CIIEAYIONINX MPHOIMKEHHBIX BEJIMUUH, €CIM BCE 3HAYAIINE
U Pl UX TOUHBIE:

a) 32,7, 0) 18,340.
6. AtomHas macca menu 63,44 £ 0,15. Ykaxxurte rpaHuilbl TpUOIMKEHHOTO 3HAUEHUSI 3TOTO YUCIIA.
Bapuant 4

1. Oxpyrnute pasHocts uucen 25,904 u 4,2562 1o necsatbix, 10 COTHIX.
2. Oxpyraute uncno 2101,5060 no coreH, 10 eUHULI.
3. Haiiiute HUKHIOIO M BEPXHIOIO TPAHMIIBI CICAYIOMUX TPUOINKEHHBIX BETUYNH:
a) 27,7 (£0,1); 0) 56,9 (+0,05).
4. HaiiguTe aOCOMIOTHYIO MOTPENTHOCTD CJICAYIOIINX MPUOIIMKEHHBIX BEIMYHH, €CJIM BCE 3HAYAIINE U PHI
HUX TOYHBIE:

a) 421; 6) 2,43; B) % .

5. HaliiuTe OTHOCUTENIBbHYIO NOTPELIHOCTh CAeIYIOIUX MPUOINKEHHBIX BEJIMYMH, €CIM BCE 3HAYaIlNe
(Pl UX TOYHBIE:
a) 12,6; 6) 218,161.
6. Ha pynerke namucano 1=5+0,015m. Ykaxure rpaHuIlbl TPUOIMKSHHOTO 3HAYCHHUS 3TOTO YUCIIA.
KoHnTpoJsbHbBIE BONIPOCHI:
UYro Ha3pIBaeTCs MPUOIMKEHHBIM 3HAYEHUEM C HEIOCTATKOM?
UYro HazbIBaeTCs MPUOIMKEHHBIM 3HAUEHUEM C U30BITKOM?
Uto Ha3bIBaeTcs MOTPEIIHOCTHIO IPUOIHKEHUs?
Kak HaliTh abCONIIOTHYIO MTOTPELIHOCTD MPUOIHKEHN?
UYro HazbIBaeTcs TpaHuLiel aOCOTIOTHOM MOTPEIIHOCTH?
Kak HaliT OTHOCHTENBHYIO MOTPEITHOCTh BHIYUCIICHUS?
Uro HazbIBaeTCs TpaHULIeit OTHOCUTEIBHOM MOTPEIIHOCTH?
@Dopma omuemnocmu — npakTudeckas pabora, opopMIIEHHAs B TETPAIH.

NogakrownE

Ilpakmuueckoe 3anamue

Tema: HaxoxeHue 3Ha4eHUi Joraprudma 1o mpou3BoJIbHOMY OCHOBaHUIO. [lepexoa oT 0AHOTO OCHOBaHUS
K JIPyTOMYy.

I[ens: ®opMupoBaHHE YMEHHI BBIYUCICHUS JIOTaprU(pMOB 110 TPOU3BOIHLHOMY OCHOBaHHIO. Hayunuthcs
HaxOJUTh 3HAUYCHHUS Jioraprudma Ha OCHOBE omnpeneneHuss. HayauThbes BBIMOMHATH MPeoOpa3oBaHus
BBIpXEHUH, MPUMEHSST OPMYITBI, CBSI3aHHBIE CO CBOMCTBaMH JOTapu(MOB.

Bpemsa evinoanenusn: 1 yac.

Oobopyooeanue: KapTOUKU-33JaHUS

Cooepotcanue pabomol:

1. [ToBTOpPUTE TEOPETUUECKUIT MaTEepHAIL.

2. BeimmonHuTe MpaKTUYECKyIO paboTy:
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3aganue 1 BapuaHTa pemniaeM KOJJIEKTHBHO, y 10CKH 1 o0y4arommiicsi, a 0CTaJbHbIE CAMOCTOSATEIbHO

COrJ1IaCHO CBO€Io BapuaHTa.

Bapmuanr 1

1. Beruncure: 1) log,16; 2) log, 64; 3) log, 2, 4) log, 1.
2. Halinute 3HaueHUE BHIPAKEHUS:

a) log,15-log, %; 0) log,,5+log,,2;
3. 1 :
B) Iog36+log35, r) IogsE—logssz,
1) log,,¥/121; e) log, ¥243;
3
log. 27 3 log. 36—log. 12
log; 9 log, 9 ’

log, 24—;Iog2 72
W) I ; x) log, V7 + 21095 /7;
Iog318—§log3 72

Bapuanr 2
1. Boruucnure: 1)log, 27; 2) log, 81; 3)log, 3; 4) log, 1.
2. Haiigute 3HaueHue BBIpaXKEHUS:
a) log, 54—-log, 2; 6) log,,8+ log,,125;

3 3

B) log,, 2+1log,,72; 1) log; 75—1log; 3;

v 1
I[) |0g135 169 5 e) |ng ﬁ,

) log,8 . 3) log, 8
log,16’ log,15—1log, 30"
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u)

Iog714——;log756

1
Iog630——E

log, 150

K) 4

lo

log, 2
9,80

+1ogy, 5;
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Bapuanr 3

1 1 1
1. Borancnure: 1) log, > 2log, g 3) log, v/2; 4)log, 5
2. Halinute 3HaY€HHUE BBIPAKCHUS:
a) log,,5+1log,, 2; 0)log,,8—1log,,125;
15
6)log, 15— log B; 2)log, 75—log, 3;

)%Iog736—log714—3log73\/2_1 o) log, 12 —log, 15+ log, 20;
ht

I09224—%I09272 Iog7l4—%log756

oIc) 3)

I09318—%Iog372 IogGBO—%IogelSO

log; 36 —log; 12 log, 8

u) ;K
log: 9 log, 15—1log, 30

KOHTpOJIbeIe BOITIPOCHI.

3\8
1.Yro Ha3bIBaeTCA norapudmom yucna? 3

2. KakoBbl OCHOBHBIE CBOMCTBA JIOTapU(MOB?

3. Ilo xakoit popMysie MOKHO MEpPEUTH OT Jiorapudma 1o OJHOMY OCHOBAHHUIO K Jiorapumy 1o
JPYrOMYy OCHOBAHUIO?

Dopma omuemnocmu — npakTuyeckas pabora, ohopMIICHHAs B TETPAJIH.

Ilpakmuueckoe 3anamue
Tema: Boruucnenue u cpaBHeHue jorapudmos. JlorapudmMupoBaHue v MOTEHIIUPOBAHUE
BBIPAKCHUI.
Ilens: OBrnageHne HaBbIKaMU Jorapu(MUPOBaHUS U MOTEHIMPOBaHUS BelpakeHni. Hayuntbes
BBINOJIHATH NPE0Opa30BaHMsl BEIPAXKEHUH, TPUMEHSST (OPMYIIbI, CBA3aHHBIE CO CBOWCTBAMHU
norapuMoB.
Bpemsa évinonnenusa: 1 dac.
Qobopyooeanue: KapTOUKU-3aTaHUS
Cooeporcanue pabomur:
1. IToBTOpHUTE TEOPETUUECKUI MaTEPHUAIL.
2. BeInosiHuTE MPakKTUYECKYIO PaboTy:
3aganue.
3aganue 1 BapuaHTa pemaeM KOJIEKTHBHO, y 10CKH 1 o0y4yarommiics, a 0CTaJIbHbIE
CAMOCTOSITE/IbHO COIJIACHO CBOEI0 BAPHAHTA.
Bapmuanr 1

1. Haiinure X: a) ng=%|g7+lg5—2lg3
0) log, x = Iog318—§I0938;

B) ng:2lga—élgb+lgc.
e)log, x=4log,a+7log,b
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1-logq 36 11
36—1'6 6 [8142|099 4 + 25'091258J . 49'097 2

2. Boruncamure: 1) 2)
Bapuanr 2

1. Haiigure x: a) Iog4x=2|og43+%log449—%log427;
0) ng=|ga+2|gb—%lgc.
1 2
B) Igx=4Ilga—=2Ilgbh——lgc.
) 19 g 3 g 3 g

|091X=2Iog1a—iloglb
n o2 Sz 2
1+3log, 5 logs 5 1-logy2 _ qlog,3
2. Boruucnute: 1) 2 2) 36 +10 8%,
Bapuanr 3

1. Haiijure x:  a) Iogzx:2logz3+%logz9;
0) ng=%|ga+2lgb—3lgc.
B) ng:glga+%lgb—3lgc.

1 4
log, x==1log, a+—log, b
S R

17llog 4
160,5Iog410+1 814 2 9 + 25|091258 .49Iog72.
2. Boraucnure: 1) 2)

KoHTpo/bHbIE BONPOCHI:

1. KaxoBo 0CHOBHOE JI0Tapu(pMHUECKOE TOKAECTBO?

2. CymectByer i torapudm Hyms1?

3. Jlorapum 1o kakoMy OCHOBAHHUIO Ha3bIBAIOT HATYpPAJIbHBIM, AecATHUHBIM? Kak 0003HayaroT
3TH JlorapuPmb1?

Dopma omuemnocmu — npakTuyeckas padbora, opopMIIeHHAas B TETPAIH.

IlIpakmuueckoe 3anamue
Tema: BoinoaHeHue TECTOBOTO 3a7aHus 10 Teme «Jlorapudmsiy.
ILlens: TpoBEepUTH 3HAHUS CBOMCTB JTOTapU(PMOB U YMEHHUSI BBIYUCISATH UX.
Bpemsa evinonnenua:l gac.
Cooeporcanue pabomuor:
Bapmuanr 1
Yacrs |

1. Bemumciuts: 8- 10912

a) 16;
b) 48;
c) 96;
d) 168.

2. Bpruucnuts: loge216 - logil—l6

16
a) 3;
b) 13,5;
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c) 36;
d) 4.

1 1
3. Haubl uncna: a=log71,b= logla uc=1logs - Pacrionoxute 4yrcina B OpsAKe
2

BO3pacCTaHus.
a) % a %

b) l . .

C) | | |

d) ! ! ‘.

4. Haiitu yucino x: logix = —3
2

=)
N
I 0

BIUUCINTD: [0g9810 — logy10

")
1 wmhwm_lH

o
~
=

6. VIPOCTHTH, IPHUMEHNB OCHOBHOE JOTapi(pMIIecKoe ToKaecTBO: 33110932
a) 54;

b) 81;

c) 29;

d) 48.

7. Boruncnutsh: 2logys 3 + log,525

a) 1,

b) 2;

c) 3;

d) 4.

o l
8. Haiitu 3HaueHne BBIPAXKCHUA:

a) n13+ 7,
b) 9;
c) 20;
d) 5.

. 64
9. Haiitn 3HaYeHME BRIpKEHUS: [0 g, S ecn log,y = —0,5

nie9

+7
In13

Otser:
10. Haiitu X mo manHomy ero sorapudmy: log, sx = 10g, 519 + 3log,s2 — log, 538
Ortser:
Yacrs 1

11. Haiitu x o qanaoMmy ero jorapudmy (a > 0, b > 0, ¢ > 0):
lgx = %lg9a — 8lgb + 4lgc.

12. BpUUCINTE: 625“’95‘W — 2109055,

Bapuanr 2
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a)
b)

c)

a)

c)
d)

Yacrts |

log, 14
Berunciants: 5 - (;) 7
70;

35;

10;

205.

BrauciuTh:

16;

3;

4

3.

Jansl uncna a = log: g, b=1loggs32 uc=logz1. Beibpars npasuabHOE
3

log,64
1g10

PacIoJIoKEHHE TOUEK C KOOpAUHATAMH a, b, C Ha KOOPIMHATHOM MIPSIMON.
a) | | |

a b C
b) '. ! !
b C a
c) ! ! !
C a b
d) | | \.
C b a
Haiit uncno x: loggx = —3
1

2_16’
216;
1 .
1_8’
18.
Berancmuts: [g125 + 1g8
1;
2;
3
4.
VIIPOCTUTE, IPUMEHHUB OCHOBHOE JIOrapH(MUUYECKOE TOKAECTBO: 62710962

75;
15;
25;
18.
Berancnuts: log; 96 — 5log;2

1;
2,
3.

o l
Haiitn 3HaueHmE BBIPAXKCHUA:

In14 -1,

13;

1

3.

Haiitu 3Hauenue Boipaxenus: logs (125y), ecnmu logsy = —0,5

n196
In14
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Ortser:

10. Haiitn X 10 naunomy ero norapudmy: log gx = 2log g4 — log, 58 + log g5
OtBer:
Yacrs 11

11. Haiitu x o nanHomy ero jorapupmy (a > 0, b > 0, ¢ > 0):
lgx = %lg16a + %lgb —3lgc.

3 log14
12. Borauciuth: 64092V7 + 375

@Dopma omyemnocmu — npaKTHIecKast padora, opopMIeHHAs B TETPAIH.

Ilpakmuueckoe 3anamue

Tema: Pemienue ypaBHEHUH.

Iens: IpoBEpUTH HABBIKU PEIICHUS YPABHECHUH.
Bpemsa evinonnenusa: 2 yaca

Cooepotcanue pabomuwr:

BAPUAHT |
1. Pemmte ypaBuenue: 2~ = 32.
1)5; 2)16; 3)2; 4)0.
2. Pemnte ypaBuenue: 3 = 27.
1)2; 2)4; 3)10; 4)8.
3. Pemnte ypaBuenue: log 3x = 3.
1)3; 2)1;, 3)27; 4)-3.
4. YKaxuTe MPOMEKYTOK, KOTOPOMY TIPUHAJUICKUT KOPEHb YPaBHEHHS:
logsx +1log59=3
1) [-10;-15]; 2)(5;10); 3)(10;13); 4)[10;15]
5. YkaxxuTe MpoMeXyTOK, KOTOPOMY NPUHAICKHUT KOPEHb YPAaBHEHUS:
vx+1 =1
DI2;5]; 2)(=2-1); )[-L1 4I[12]

6. Pemure ypaBuenue: log 7 (2x — 3) =log 7 (x — 2).
1)5; 2)pewmenuii ner; 3)1; 4)3(1/3)
7. Haiigute cymmMy KOpHEl ypaBHEHUS:
(1/3)* +5 (1/3)*-24=0

1)-1;, 2)11; 3)-5; 4)1.
BAPHUAHT II
1. Pemnte ypaBHenue: 4~ = 64.
1)3; 2)16; 3)4; 4)8.
2. Peumnte ypaBuenue: 4~ ° = 16.
1)3; 2)-3; 3)7; 4)9.
3. Pemnte ypaBuenwue: 10g 4 2x = 3.
1)3; 2)6; 3)32; 4)15.
4. YKaXuTe MPOMEXYTOK, KOTOPOMY MPUHAIIEKUT KOPEHb ypaBHEHUs:V2xX + 5 =4
1[0:5]; 2)(0;5); 3)(6:7), 4)[57]
5.VKaxuTte NpoMexyToK, KOTOPOMY IPUHAIICKUT KOPEHb YpaBHEHUS:
log7(3x —5) =log7(x—3)
1)2; 2)4; 3)pemenwnii ver; 4) 1.
6. Haiinure npoun3BeieHne KOPHEW ypaBHEHUS :
lg?x —4lgx—5==0.
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1)5; 2)10*% 3)10; 4)5;-1.
7. Pemmre ypaBmemme 3° + 3% =4
1)0; 21, 3)3; 4)-1
®Dopma omuemnocmu — npakTUUecKas paboTa, ohopMIICHHAS B TETPAIH.

Ilpakmuueckoe 3anamue
Tema: PeweHune 3aga4 npodeccnMoHaibHOM HanpaB/IEHHOCTH
Ilenw: Tloka3aTh, KaKk OCHOBBI MAaTEMATHKH HAXOJAT MPHUMEHECHUE B IPAKTHYCCKOM
JIeATCILHOCTH.
Bpems evinonnenus: 3 daca.
Cooepotcanue pabomuwr:
3amanus ¢ HeYETHBIMA HOMEPaMH BBIITOJIHSIOTCS KOJUIGKTHBHO ¢ pa3doopoM. Bee uétHbie
oOyyaromue
BBITTOJIHSIIOT CAMOCTOSITENIBHO.

1. KonuuectBo aBTOMOOUIIEH B ropoje exeroano pactét Ha 3%. Uepes CKOJIbKO JIeT
KOJIMYECTBO aBTOMOOWJIEH B 3TOM ropojie yBenudurcs B 1,5 paza?

2. KaxkoBa Obuia yrcieHHOCTb HacesneHus ropoja 10 et Ha3aj, eciid B HacTosIIIee BPeMsl B
ropojie npoxusaet 300 ThIC. YEIOBEK, a €XKET0HbII NpupocT cocTasisier 3,5 %?

3. Croumocts obopynoBanus aBromactepckoit 500 toic. pyouneii. U3BecTHO, uTo uepes 10
JIET CTOUMOCTb 3TOTO 000PYZOBaHUs B CIEACTBUU aMopTu3anuu 0yaet pasHa 200 Toic.
pyOuIeii.

Haiitu % exeromHoi aMmopTu3anuu 000pyA0BaHUS.

4. Paccrosinue ot Ypana 1o CouHia paBHo 2871,2 MitH. kM. BeIpa3uTh 3T0 paccTosiHrE
YUCJIOM, 3alIUCAaHHBIM B CTaHJAapPTHOM BHJIE.

5. 1 suBaps 2020 roxa Usan IlerpoBuy B35 B Oake 1.1 muH. pyOuneit B kpeaut. Cxema
BBIIIAThl KpeUTa ciaenytonas- 1 yncia kaxxaoro Mecsaua 6ank Hauucisier 1% Ha
OCTaBUIYIOCSl CYMMY JI0JITa

( T.e. yBenmmuuBaet noir Ha 1%), 3atem HBan [lerpoBuy nepeBoaut B 6ank miatéx. Ha
KaKkoe MUHUMAaJIbHOE KoNn4ecTBO MecsieB MBan [leTpoBrd MOKET B3SITh KPEIUT, YTOOBI
€XKEeMeCSYHbIC BBIIUIATHI ObUTH HE Oosiee275 ThIC. pyOmnei ?

6. /IBa JIeCHUYMX BBHIILIU U3 CTOPOXKKH OJTHOBPEMEHHO, OJIMH TOIIEN Ha 3ara/jl co
CKOpPOCTBIO 3 KM/4ac,

IpYToi Ha ceBep co CKOpocThio 4 km/dac. Kakoe paccTosiHre OyaeT MeXy HUMU CITyCTS
5 gacos?

7. JIBa coTpyaHUKa JECHON OXpaHbl OJHOBPEMEHHO BhIEXATH HAa CHETOXOJaX OT OMYIIKU
neca, 1
Moexa B F0’KHOM HalpaBJICHUH CO CKOPOCTHIO 36 Km/4ac, 2- B BOCTOYHOM HaIpaBIEHUU
co ckopocThio 64 kM/uac. Ha kakom paccTosiHuM apyr OT Apyra OyayT OXpaHHUKHU Yepes3
4 qaca?

8. UwmcieHHOCTh XBOMHBIX JIEPEBHEB B JIBYX Mapkax ropoja B 2019 roxy cocrapmnsita 220

JIEPEBHEB.
Yepes rox uncio nepeBbeB B 1 mapke yBenudmioch Ha 10%, a Bo 2- Ha 20%. B
pe3ynbTaTe 0011ee KOINYeCTBO XBOWHBIX JEPEBhEB B JIBYX Mapkax coctaBmiio 250.
CKoJIbKO XBOWHBIX JIEpEBbEB ObLTO B KakaoM napke B 2019 roxy?

@opma omuémnocmu: icbMeHHas paboTa, ohOpMIICHHAS B TETPaIH.

Ilpameie u nnockocmu 6 npocmpancmee 12 yacoes.
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IlIpakmuueckoe 3anamue

Tema: ITpakTuueckas paboTa Ha ONpeAEICHUE B3aUMHOIO PACIIOI0KEHUS IPAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE.

I]en»: oTpaboTaTh HaBBIKU PACIIO3HABATh HA YEPTEXKAX pa3IMUHbIE Cydyau B3aMMHOTO
PAcCIIONIOKEHHSI TIPSIMBIX, UCTIONB3Ys (POPMYIMPOBKY ONpPEAESICHHH , MPU3HAKOB U CBOWCTB
PacIoI0KEHHUE NPSAMBIX U IIPUMEHEHHE IIPU3HAKOB U CBOWCTB IIPH PELICHUH 3a/1a4.
Bpems evinonnenusn:2 vaca.

Cooepircanue padomel:

1. IToBTOpPHUTE TEOPETUUECKUI MaTepHall.

2. BeImoaHuTE IPaKTHYECKYIO paboTy:

3amanmue.

OTBeTUTH HAa BOIIPOC U BBIIIOJIHUTH PUCYHOK.

1.IIpsiMble m ¥ n JIeXaT B OJHOM MIIOCKOCTH. MOTYT JIM 3TH MpsIMBIE MEPECEKAThCs, OBITH
NapauleJIbHBIMH, MOTYT JIM OHU CKPEILHUBATHCA?

2. Ilpsimeie b u ¢ nepecekatorcsi. Kak pacmonoxkena npsimasi b OTHOCUTENBHO TpsiMoii d, eciin
clld?

3. lansl ckpenmuBaromuecs mnpsimbie ¢ 1 d. Kak MoxeT ObITh pacrioyioskeHa mpsimas ¢
OTHOCHTEIBEHO M, ecau m || d?

4. ITpsimbie b u d nepecekatorcs. Kak pacronoskeHa npsimast b OTHOCHUTENBHO C, eciu c 1 d
nepecexkaroTcs?

5. lanbl ckpelnuBarouecs npsMble m 1 n. Kak MoxkeT ObITh paciioyioxkeHa npsiMas m
OTHOCHUTEJIBHO NPSIMOM €, €CIIU C U N IIepeceKaroTcs?

II. BEINOTHUTH PUCYHOK U 3aIIOJIHUTH TaOJIHILY.

B xy6e ABCDA, B, C;D; Touka M — cepenuna B,C;, F — cepenuna D, C;, K — cepenuna DC, O —
TOUKa rnepeceyeHus Auaronaneil keagpara ABCD.

IIpsimble B3anMHOe pacnonoxeHue npsMbIx

1 AAl u CC1

2 A,C, nB,D,

3 A,C, u C,D,
4 AMu CC,
5 A,D uDC,
6 A,C, uBD

7 A,CuAC

8 A,BuD,C

9 A1C I/IBBl

10 A;DuAB

11 |A,MuBC

12 A;MuBK

13 | C,KuB,F
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14 [C,0unAB,

15 |A,0uB,D

KounTtpoJsbHbie Bonpochl

1.Yto uzyuaer crepeomerpus?

2. Kakue cymecTByrOT OCHOBHBIC (DUTYpHI B IPOCTpaHCTBE?

3. Kakue akCuoMBbI CyIIECTBYIOT B CTEPEOMETPUN?

4. Kakue ciieiIcTBUS U3 aKCUOM CYILIECTBYIOT B CTEPEOMETPHUH?

5. Kakue npsimbie B TPOCTPAHCTBE HA3BIBAIOTCS MapauIeTbHBIMU?

6. Kakue npsiMble Ha3bIBAIOTCSA CKPEIIMBAIOIIUMUCS?
7. Kakue npsiMble B TPOCTPAHCTBE HA3BIBAIOTCS MEPIEHANKYISIPHBIMU?
Dopma omuemnocmu — nnpakTUIeckas padbora, opopmieHHas B TETPAIH.

Ilpakmuueckoe 3anamue

Tema: Ilpaktrueckas paboTa Ha MOCTPOCHUE CEUCHUM B KyOe, mapalljieJIenuIe/ e U TPEyroabHOM
nMpamMu/e.

ILenw: Tlponomxuts GOpMUPOBAHUE YMEHUS aHATU3UPOBATH YEPTEIK, BBIIEIATH IJ1aBHbIC
AIIEMEHTHI ITpH paboTe C MOJIEThI0 MHOTOTPAHHUKA, HAMEYATh XOJ1 PEIICHUS 33/1a49H, IPEABUICTh
KOHEYHBIN pe3ynbrar. OTpaboTaTh HABBIKM PEHICHUS 3a/1a4 Ha TOCTPOCHUE CEUCHU N
MHOTOI'PaHHUKOB.

Bpemsa evinonnenusa:l dac.

Qbopyooeanue: KapTOUKU-3aIaHUS

Cooepotcanue pabomur:

1. [ToBTOpPUTE TEOPETUUECKUI MaTepHall.

2. BoimonHuTe NMpakTU4YecKyo paboTy:

3aoanue.

1 BapuanT
1. H3o6pasure Terpasap ACBS. IocTpoiite ceueHne IIOCKOCTHIO, TapayUIeIbHON
OCHOBAHHUIO U MPOXoJsIeH uepe3 Touky M — cepeauny ctoponsl AS. O003HaubTe U
3aMUIIATE TaHHOE CEYCHHE.

2. W3oOpasute HaknonHbM napamtenenunen ABCJIA1B1C1/1;. [TocTpoiite ero
JTUAroOHAJIbLHOE CeUeHUE, MPOXOIAIIEE Yepe3 TOUKY A.

2 BapuaHT

1. H3o6pasure Terpasap ACBS. IlocTpoiite ceueHne IIOCKOCTRIO, TapayuIeIbHON
OCHOBAHMIO U mpoxojsmieit uepe3 Touky K — cepeauny croponsl CS. O603HaubTe U
3alUIIATE TaHHOE CEYCHHE.

2. W3o6paszute HakinoHHbIN napamuienenunen ABC/IA1B1Cq/1;. IToctpoiite ero
JaroHaJIbHOE CEYCHHUE, TPOXOsIIee Yepe3 TOUKy Bi.

KoHTposbHbIE BONPOCHI:

e Yro0 Takoe cekymas miocKoCTh?

o Kak MOXHO 3a/1aTh CEKYILYIO MJIO0CKOCThH?

e UYro Takoe ceueHue TeTpadapa (mapamienenurnena)?

o Kakue MHOTOYroJbHUKH MBI ITOJTy4Yalli IIPU IIOCTPOSHUH CEUEHUH TeTpasapa?

e A Kakue MHOTOYTOJIbBHUKH MBI MOYXEM TOJyYUTh ITPH MOCTPOSHUH CEUCHHUH
napasuienenunena’?
Dopma omuemnocmu — ripaKTuieckas pabora, ohpopmiaeHHas B TETPaIH.
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Ilpakmuueckoe 3anamue
Tema: Pemenue 3amad mo teme «llapanneabHOCTb NPSIMBIX U INIOCKOCTEM.

I]eny: 3aKpenuTh HABBIK IPUMEHEHHUS U3YUYEHHBIX TEOPEM U ONIPEACIICHUN IIpU PEILICHUH 3a1a4;
Bpem=a evinonnenus: 2 yaca.

Cooepotcanue pabomuwi:

1. TToBTOpUTE TEOPETUUECKUIT MaTEepHUal.
2. BeImonmHUTE MPaKTUIECKYI0 padboTy:
3aganue.

3anaya 1 (ycioBue U pUCYHOK K 3a/1aye 3alMCaHbl Ha SKpaHe)

[aHo:

A ABC,
ABea,Ceaq,
AM = MC,
CN = NB.

Joxasats: MN || a.

3amaua 2
3 [aHo:
2 [ ABCD - Tpaneuus,
M N ABe a, CD ¢ q,
. \ =MD, CN=NB.
) b/ Nokasats: MN || a.
"‘Kd_’__—«——/
3anaya 3.
:{ Aano:
74 AABC, AC ll q,
." “ ‘ l'A .
/ BF—nN / ABna= M,
7 ] \ /
.‘,/_ 2 A /

BC na=N.

[okasats: A ABC nogobex A MBN

3anaga 4. Ha croponax AB n AC tpeyroasHuka ABC B3sTbI cooTBeTcTBEHHO ToukH D 1 E Tak,

2
yto OE=5cmu BD = 3 [TmockocTs a mpoxoaut yepe3 Touku B u C u mapasnienbHa OTpe3Ky

OE. Haiigute nnuny orpeska BC.
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3agauva 5. Otpe3ok AB He nepecekaer miockocTh o. Yepes cepeauny orpe3ka C U KOHIIbI
oTpeska A u B mpoBeeHbI psiMble, MapauieIbHbIE MEXKIY CO00i U MmepeceKkaromiue
MJIOCKOCTH O B TOUKax Aj, By, Ci.Berancnute muny orpeska CCq, ecniu AA; =5, BBy = 7.

3agayva 6. Touka M nexut Ha oTpe3ke AB. OTpe3ok AB nepecekaeTcs ¢ III0CKOCTBIO 0L B TOUKE
B. Uepe3 A u M npoBeieHb! napajuiesibHbIe IPsiIMbIE, epecekatoniue o B Toukax Al u M1,

a) Jlokaxxure, uto Al, M1 u B nexaT Ha 0fHO# TPSIMOI.

0) Haiinute ummny otpeska AB, ecmu AA1 : MMI1 =3:2, AM = 6.

KoHTponbHbIE BONIPOCHL:

1.Kakue nBe npsiMble B IPOCTPAHCTBE HA3BIBAIOTCS MMAPAILIICIIbHBIMU?

2.Copmynupyiite TEOpeMy O NMapauieNbHbIX IPSIMBIX.

3.Kakue npsiMast ¥ MI0CKOCTh Ha3bIBAIOTCS MapaJlIeTbHBIMU?

4.Chopmynupyiite npru3HaK MapasieIbHOCTU NPSAMON U MJIOCKOCTH.

5.BepHo 11 yTBepKaeHHUE: €ciU OJJHA U3 ABYX NPSAMBIX NapajlielibHa IUIOCKOCTH, a BTOpast
IIEPECEKAET ATY INIOCKOCTD, TO IPAMBIE TAPAJIIEIIbHBI.

®Dopma omuemnocmu — ipakTudeckas padbora, opopmIIeHHAs B TETPAIH.

Ilpakmuueckoe 3anamue

Tema: Pemenue 3aia4 o teme «lleprneHauKyIsipHOCTD MPSIMBIX U TJTIOCKOCTEH.

Ieny: 3aKpenuTh HABBIK IPUMEHEHHUSI U3YUYEHHBIX TEOPEM U OINPEICIICHH MpU PEIICHUH 3a/a4;
Bpems evinonnenus: 2 daca.

Cooepotcanue pabomor:

1. [ToBTOpPUTE TEOPETUUECKUI MaTepHall.

2. BoimonHuTe NMpakTU4YecKyo paboTy:

3aganue.
Pemute 31244 110 TOTOBOMY YE€PTEKY.
1 2
K K
i iz
- o
A
B B
HaﬁHHTe: MIPOEKLIUIO Haxkinonuoii KB HaﬁﬂI/ITe JJIMHBI TPOCKIHA HAKIIOHHBIX AKn
BK
3 4
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1. [TocTpoiiTe MPOEKIMK HAKIIOHHBIX

2. Halinute nnuubl npoekiui, ecnu MA =10,
MB=17, MO =28

1. ITocTpoiiTe MpOEeKIMHU HAKIIOHHBIX

2. Halinure nnuHbl ipoekiui, ecnmu £ AMO =
60, ZBMO=45",MO =16 cm

5

Pl

Hatitu paccTostHue OT TOYKU M /10 TIJIOCKOCTH,
€CJIM IJTMHBI MPOEKINHI MPONOPIHUOHATBHBI
quciaaM 2 1 5

6

HaiinuTe yinHbl NpOEKIMi HAaKIIOHHBIX, €CITU
oJHa U3 HuX Ha 10 cm Oosbliie Apyron

KOHTpOJIBHLIC BOIIPOCHI:

1. Kakue npsiMble B IPOCTPAHCTBE HA3BIBAIOTCS NEPIEHIUKYISIPHBIMUA?

2. Chopmynupyiite ieMMy O NEPIEHAUKYIIPHOCTH JBYX MapauleIbHBIX IPSIMBIX K TPETbeH
3. Kakast mpsimast Ha3pIBaeTCs MEPIICHANKYISIPHOHN K TUIOCKOCTH?

4. ChopmynupyiiTe TeOpeMbl, YCTAaHABIMBAIOIIME CBS3b MEXIY MapalIeIbHOCTBIO MPSIMbIX

n ux
NEpNCHAUKYIIIPHOCTBIO K IIJIOCKOCTH.

5. ChopmynupyiTe mpu3HaK NEPICHAUKYIIPHOCTH MPSIMOU U TIIIOCKOCTH.
6. UTo Ha3bIBAETCS PACCTOSTHUEM OT TOUYKHU JI0 IIIOCKOCTH?
Dopma omuemnocmu — NicbMeHHas paboTa, opopMIIeHHAs B TETPAIHU.

Hpakmulleacoe 3anamue

Tema: Pemenne 3aaa4 npodeCCUOHATBHON HAMIPABIECHHOCTH
Ileny: IlpuMmeHeHre MaTeMAaTHUYECKUX 3HAHUW U YMEHMU MpU PEIICHUH 3a7a4

npodeCCHOHATTBHON

HAIIpaBJICHHOCTU U 3aJia4 B pa3JIMYHBIX C(bean ACATCIIBHOCTH.

Bpemsa evinonnenus : 5 4acos.

Oobopyooeanue: KapTOUKU- 3a]JaHUS, TETPAJU, KOHCIIEKTHI.

Cooepicanue padomul:

3amaun, BBI3BIBAIOIINE 3aTPYAHEHUS PEIIAIOTCS KOJUIEKTUBHO C pa300pOM y TOCKH.

28




1.launblit yaacTok uMeeT popmy npsimoyroibHuKa co cropoHamu 20 u 30 MeTpoB. X035uH
IUTAHUPYET

OO6HecTH ero 3a60poM U pa3eNuTh TAKUM K€ 3a00pOM Ha JBE YacTH, OJHA U3 KOTOPHIX UMEET
dopmy kBaapata. Haiinute cymmapHyto AnuHy 3a00pa B METpax.

2. lauHblil y4acTOK UMeeT (popMy MpsIMOYTOJIbHUKA, CTOPOHBI KOTOPOro paBHbI 30 MmeTpoB u 40
MeTpoB. J[oM, paciioylo;KeHHbIN Ha yJacTKe Takke uMeeT (opMy IPSMOYIOJIbHUKA, CTOPOHbI
KOTOPOro paBHbI 5 U 6 MeTpoB. HaliquTe muiomaas ocTaBIIeicst 4acTy y4acTKa, He 3aHATON
nomoM. OTBeT JalTe B KBaAPaTHBIX METPax.

3. Ilepuna ecTHULIBI AAYHOTO JOMa JIJIs1 HAAEKHOCTH YKPEIUJIEHBI IOCEPEINHE BEPTUKAIbHBIM
cronboM. Haiitu BeicoTy cTO)I0a, €CITM HAMMEHBIIAsl BhICOTa mepui 1.25 metpa, a HaubobIas
BbIcOTA 2,25 MeTpa. OTBET JaiTe B METpax.

4.KopoTkoe 11e4o KOJO01a C «KypaBiIEM» UMEET JUIMHY 2M, a JUIMHHOE Iu1e4o-5 M. Ha ckosibko
METPOB OITYCTUTCS KOHEL JUIMHHOTO I1JIeya, KOT/1a KOHEL KOPOTKOTO NOJAHUMETCs Ha 1 meTp?

5. Ot cTon0a BBICOTOM 9 M K CTEHE IoMa MPOTSIHYT MPOBOJ, KOTOPBII KPENHUTCs K CTEHE Ha
BbIcOTE 4 M OT 3eMJH . PaccTosiHre OT cTeHbI 10 cToyi0a paBHO 12 M. HAWTH UTMHY IPOBOJIA.
6.JlectHuly JUIMHOM 2 M IPUCIOHUIIN K AepeBy. Ha kakoii BbicoTe (B METpax) HaXOAUTCA
BEPXHUH €€ KOHEN, €CJIM HUKHUN KOHELl OTCTOUT OT CTBOJIa JiepeBa Ha 1.2 m?

7.®narmrox yiep>KUuBaeTcs B BEPTUKAIbHOM OJIOKEHUHU IIPU ITOMOILIM Tpoca. PaccTosiHue oT
OCHOBaHUs (harmToka 10 MecTa KperieH!s Tpoca Ha 3eMjie paBHO 1,6 M. [UTHMHA Tpoca paBHA
3,4 m. HaiiTu paccTosiHUE OT 3eMJIU /10 TOUKHU KperuieHus Tpoca. OTBET AaiiTe B MeTpax.
8.HakyioHHas Kpbllla yCTaHOBJIEHA HA TPEX BEPTUKAIBHBIX OIOPAaX, OCHOBAHUS KOTOPBIX
pacroyioeHbl Ha 0HOM npsaMoid. CpeHss oropa CTOUT MOCEPEIUHE MEXKITY Majol 1 OOJIbIION
onopamu. Breicota cpenneit onopsl 2,2 M, BeIcoTa Ooublieii onopsl 2,5 M. Haiitu BbicoTy
MeHblIeHd onopel. OTBET aiiTe B METpax.

9.1IpoekTop MOJHOCTHIO OCBEIIAET dKpaH BbICOTOM 50 cM, pacmnosioxkeHHbIH Ha paccTostHuu 200
CM OT IpoekTopa. Ha kakoM HauMEeHbIIEM pacCTOSHUHU ( B CAHTUMETPAX) OT MPOEKTOpa HYKHO
pacmoiIokuTh 3KkpaH BbicoToi 400 cM, YTOOBI OH OBLIT MOJTHOCTHIO OCBEILEH, €CITU HACTPOUKHU
MIPOEKTOPA OCTAIOTCA HEU3MEHHBIMU?

10./lerckas ropka ykperjieHa BepTUKAIbHBIM CTOJIOOM, PACIIOIOKEHHBIM MOCEPEIMHE CITYCKA.
Haiinute BeICOTY 3TOTO CTOJNIOA, €CIIM BHICOTAa TOPKH paBHa 3, 4 M. OTBET JaiiTe B METpax.

11. ¥V 1Byx caioBOJIOB OJIMHAKOBBIE MPSIMOYTOJIbHBIE YUaCTKU pazMepoM 24 M x 30 M ¢ obmeit
rpanunei. CagoBobl BEIKOTAIN OOIIMIA KpyTiiblid py momaabio 140 kBagpaTHBIX METPOB,
npru4EéM IpaHMIla y4yacTKOB MPOILIAa TOYHO Yepe3 LeHTp npyaa. Kakosa miomanas (B
KBaJIpaTHBIX METpax) OCTaBUIEHCS YaCTH y4acTKa KakJIoro cagoBoja?

Dopma omuemnocmu — NUCbMEHHas paboTa, opopMIIEHHAs B TETPAIH.

dnemenmul Komounamopuku 6 uacoe.
Ilpakmuueckoe 3anamue
Tema: Vicropust pa3BUTHS KOMOMHATOPUKH, TEOPUU BEPOATHOCTEH U CTATUCTUKU U UX POJIb B
pa3nuyHBIX cepax yeloBeuecKon xKu3HenesTenpHocTH. [IpaBuna komOnHaTOpuKy. Pemenne
KOMOHMHATOPHBIX 3a/1a4. Pa3Merenus, coueTaHus v MepecTaHOBKH.
I[ens: 3akpenuTh 3HAHWSI U HABBIKM B PEIICHUH KOMOMHATOPHBIX 33124
Bpems evinonnenusn: I uac.
Cooepicanue padomul:
1. IToBTOpUTE TEOpPETUUECKUI MaTepHall.
2. BeimoaHUTE IPaKTUYECKYIO paboTy:
3anaHue: BBINOJIHAETCS BCEM IPYNIION BMECTE C MPENOJaBaTEIEM.

1. CKOIbKHUMH CIOCOOAMH MOKHO PAaCCTABJIAThL Ha OJIHOM TIOJIKE IIECTh Pa3INYHBIX KHHUT?

2. CKOJIBKO BapMaHTOB PacCTpe/IeIICHUs Ha MMPAKTHKY B TPH PECTOpaHa Pa3IMIHOTO
podUIsS MOKHO COCTaBUTD ISl MATU CTYIAEHTOB?
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3. 3 rpynmbl B 25 4e0BEK HYKHO BBIJICITUTH YETHIPEX sl paboThl OUIIMaHTaMHi Ha OaHKETeE.

3aoanusn 013 camocmoamenbHo20 peuieHus

64!

1.Berancnuthb R

5131
2. BeIUuCIUTh o

(n=1)!
3.Yapoctuth m

1 1
4. YpoctuTh HT"‘:D'

Ps — P

5.BeaucinuTh —
P4

4
6.Borunciuts Ag

4
7. Berumciuts Cig
8. CKOJIBKO CJIOB MOXKHO TOJIYYUTh, IEPECTaBIIsAsI OYKBBI B CIIOBE «COIHIIE», «MOJIOKO»?

9.CKoNbKO JBY3HAYHBIX YHUCEN MOKHO COCTaBUTH U3 1udp 1,2,3,8,9 Tak, uToObI B KaxKAOM
YKCIIe He OBLIO OJUHAKOBBIX HHUGP?

10. Yuamuecs uzyudarot 12. [Ipenmero. CkoIbKUMHU CITIOCOOAMH MOYKHO COCTaBUTh PACTIMCAHUE
YPOKOB Ha OJMH JIEHb TakK, YTOObI 6 YPOKOB OBbLIU pa3InYHbIMU?

11. CxonbKkuMU crtoco0aMu MOKHO COCTABUTH JIEKYPCTBO MO KJIaccy Mo 4 4eloBeKa, €CJIH B
Kyacce 28 yenoBek?

12.Peunts ypasnernne C, , =21

KoHTposbHbIE BONPOCHI:

Kakoii pa3gen MaTeMaTUKH Ha3bIBalOT KOMOMHATOPHUKOM?

Kaxoit oTnmuyuTebHON YepTOi OTMEUEHBI BCE 33/1a4u IO KOMOMHATOpUKE?

UYTo moHMMaeM Mo MOHATUEM «II€PECTAHOBKU»?

Y10 moHUMaeM IO/ MOHITHEM «COUETAHUE»?

UTo moHMMaeM Mo/ MOHATUEM «Pa3MEUIEHUuE»?

Kax otnnuuntsk, Kakas 3aja4a Ha «I1€PECTAHOBKHY, «COUETAHUS», «PA3MEILICHUS»?
@opma omuemnocmu — ipaKTUdeckas pabora, ohopmIeHHas B TETPAIH.

IlIpakmuueckoe 3anamue.
Tema: bunom HerotoHa u tpeyronpHuk Ilackans. [Ipukiianneie 3anaun. Pemenne 3ana4d Ha
nepebop BapUaHTOB.
Ilens: chopmupoBaTh 3HAHUS M HABBIKY B BBIYHUCIICHUH [1€PECTAHOBOK, Pa3MEILIEHUHN U
coyeTaHuil KOMOMHAIUY, B IPUMEHEHUU (POPMYII KOMOMHATOPUKH ISl YIIPOIIEHUS BBIPAKEHUH,
pellIeHnr ypaBHEHUH, pa3I0KeHUH CTeTIeHn OMHOMA.
Bpems evinonnenusa: 1 gac.
Oobopyooeanue: KapTOUKHU-3aJaHUS
Cooepotcanue pabomur:
1. [ToBTOpHUTE TEOPETUUECKUI MaTEPHAIL.
2. BeInosHUTE MPaKTUYECKYIO PaboTy:
3aganue
| BapuaHT
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1.Ha crpanune ans6oma 6 cBo6oaHbIX MecT s GpoTorpadpuit. CKOIBKUMH CIIOCOO0aMU MOXKHO
BJIOKHTH B CBOOOIHBIE MecTa 4 (hoTorpadun?

2.CKOJBKUMH cIIoco0amMu 4 YenoBeKa MOTYT pa3MECTUTHCS Ha YETHIPEXMECTHOM cKaMeiike?
3.3 maGoparopuu, B KOTOpo# paboTaroT 3aBeAyromuii u 10 cOTpyTHUKOB, HaJI0 OTIIPABUTH 5
4eJI0BEK B KOMaHIUPOBKY. CKOIBKUMH CIOCOOAMH 3TO MOYKHO C/I€IaTh, €CIH 3aBEIYIOIIUI
JIOJDKEH eXaTh B KOMaHIUPOBKY 0053aTeNbHO?

4.HaiiTu pa3noxeHue CTeneHn OuHoMma:

a) (%—3)5 6)(2+a)*

mi(m+2)
(m+2)!

6.BEIaMCINTS: ) Cigﬁ) Aj + AZ"‘ Az;g) Clzf) =

7.Peminth ypaBHEHUE A3 =42x

5.Yopoctuth

8
A

Py

Il Bapnant
1.Ha ctpanune ans6oma 6 cBoO0IHBIX MecT [i1s poTorpaduii. CKOIBKUMH CIIOCO0aMH MOMKHO
BJIOKHTh B CBOOOIHBIE MecTa 6 dhoTorpaduii?
2.13 30 ygacTHUKOB coOpaHus Ha/I0 BHIOpATH mpeacenaTens u cekperapst. CKOTbKUME
croco6amMu 3TO MOXKHO C/IeTIaTh?
3. ly1a peMoHTa KOJIIeKa mpruobLia Opurana, coctosmas u3 12 yenosek. Tpex U3 HUX HAJO
OTNPaBUTh Ha TpeTHid 3TaK. CKOJBKUMHU CIIOCOOAMH 3TO MOXKHO ClieaTh?
4.HaiiTu pa3noxeHue CTeneHn OnHoMa:

) (x2)"50)(s - 2)°

(x +4)!(x +5)

5.Yopoctuth
(x +6)!

4
5. 3 2 3, 4 3 C
6.Boraucure: a) (7 0) At A+ As 6) C:Cis= 216
7.Pemuth ypaBHEHHE
X 1

4 B

KoHTposbHbIE BOIPOCHI:
1. Jlate onmpeneneHrne KOMOMHATOPHKH.
2. 3amnucatb GopMyIIbl UKMCIa IEPECTAHOBOK, pa3MeLeHHH, COYeTaHU.
3. 3ammcath GopmMyIly pasnokeHus: OnHOMA.

Dopma omuemnocmu — nnpakTuyeckas padora, ohpopMiIeHHas B TETPAIH

Hpaxmuuecxoe 3anamue

Tema: Pemenne 3aaa4 npodeCCUOHATBHON HAMIPABIECHHOCTH
Ileny: IlpuMeHeHre MaTeMAaTHUECKUX 3HAHUM U YMEHHU MpU PEIICHUH 3a]a4
podeCCHOHATBEHON

HaIMpaBJIEHHOCTH U 3a7a4 B PA3IMYHBIX cepax NesTeIbHOCTH.
Bpemsa évinonnenusa : 4 uaca.

Oobopyoosanue: KapTOUKU- 33]JaHUS
Cooepotcanue pabomuwr:
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[ToBTOPUTH (POPMYIIBL, IO KOTOPHIM BBIYUCIIAIOTCS IEPECTAHOBKH, COUCTAHUS, Pa3MEIICHUS.
CniocoObl MOCTPOEHUS IMarpaMM MO UMEIOLUMCS JAHHbBIM.
Heuérnbie 3aaHus BBITIOJIHIEM CAaMOCTOSATEIbHO, YETHBIE- C Pa300POM Y JIOCKH.

Pewiums 3a0auu.

1. IocTpoiite kpyroByro nuarpamMmy. Kakyro miomaab 3aHUMarOT 36pHOBbIE KYJIbTYPBI, €CIIH 32
KOMILJIEKCOM I10 TPOU3BOJACTBY roBsiAMHBI 3aKkperieHo 3400 ra noceBHbIX nosuei. 29 % stoi
IUIOLIA/IN 3aCEsHbl MHOTOJIETHUMU TpaBaMH, 12 % ocTanbHOMN IUIOIIAIM 3aHATH KOPMOBOM
CBEKJIOM, a ocTaBIIAsICS TUIOIIA b 3€PHOBBIMU?
2. Ilo naHHO# 3aa4€ COCTaBUTh AITOPUTM PELICHUS 33/1a4 Takoro Tuma. /s nomydenus
BBICOKHX yPO’KaeB KapTodeisi HE00X0IMMO, 4TOOBl B MUHEPATIbHBIX YI0OpEeHUIX PochOopHBIX
ynoopenuit 6bu10 B 1.5 pa3a OoJbliie, 4eM a30THBIX, a KATUHHBIX B 1.8 pa3a MeHbIIe, 4eM B
(hochOpHBIX M KaTUHHBIX yI0OPECHH.
3. CxosbkuMu crioco0amu 6 CTYJICHTOB, CAAIOIIUX SK3aMEH, MOTYT 3aHSATh MECTa B ayTUTOPHH,
B KOTOpO# cTOUT 20 OJTHOMECTHBIX CTOJIOB?
4. CKOJIBKO CYIIECTBYET CEMH3HAYHBIX TeIe()OHHBIX HOMEPOB, B KOTOPBIX BCEe HUDPHI
pa3inuHble U nepBas nudpa OTIMYHA OT HYJsA?
5. CKOJIBKMMH CTIOCOOaMH MOYKHO COCTaBHUTh OYKET U3 TPEX I[BETKOB, BEIOMPAs IIBETHI U3 CEMHU
UMEIoUXca?
6. MacTep moacuuTan, 4To CymecTByeT 378 crmoco00B BEIOOpA U3 TPYIIIIEI IBYX JIEKYPHBIX
CKOJIBKO CTYJIEHTOB B 3TOM rpymme?
7. CKOJIBKMMH CTIOCO0aMH MOKHO BBIOpaTh 4 fenerata Ha KoH(pepeHnuto, eciau B rpymre 20
YeJI0BeK?
8. IIpn oKOHUAHHH JETIOBOI BCTPEUYH CIICIUATUCTH OOMEHSUTHCh BU3NTKaMH. CKOJIBKO BUBUTOK
MEepeuIo U3 PyK B PYKH, €CiI ObLIO 6 CIeaaIucToB?
9. IlsaTepo npys3eil chirpany B axmarsl 1o ogHol naptuu, CKOJIbKO MapTHH chIrpaHo?
10. Ilpu BcTpeue Kaxblil U3 Apy3eil moxan apyromy pyky. CKOIbKo ObUIO pyKOTIOXKATHIA, €CIIU
BCTPETUIIUCH 6 py3eit?
11. B MeHI0 CTOJIOBO# 2 BHJ1a TIEPBBIX 01101, 6 BUIOB BTOPHIX 0110 1 4 BUAA TPETHUX OJIFOI.
CKOJIbKO pa3IMIHBIX BapuaHTOB obena u3 1, 2 u 3 6i1r0/1a MOKHO COCTaBUTH?
12. B Mara3zuse 7 6JI0KHOTOB U 4 py4kH pa3HbIX BUI0B. CKOJIBKMMH CIIOCOOAMH MOKHO BBIOpaTh
MOKYTIKY, COCTOSIIIYIO U3 2 OJIOKHOTOB U 1 pyuku?

Dopma omuémnuocmu: npakTHIeckas padbora, ohopMIIeHHAs B TETPaIH.

Koopounamut u éexmopur 10 uacoe.

IlIpakmuueckoe 3anamue
Tema: Vicionb3oBaHMEe KOOPAUHAT U BEKTOPOB MPHU PEIICHUH MAaTEMAaTHYECKUX U MPUKIIATHBIX
3a/1a4
Brinonnenue npaktudeckoi paboTel «JlekapToBble KOOPAMHATHI HA TIIIOCKOCTHY.
YpaBHEHHE OKPYKHOCTHU, CPEPBI, MIOCKOCTU. PaccTossHUuE MEXKIy TOUKAMH.
Ilens: HayunThbCs BBIYUCIATH KOOPAUHATHI, IJIMHY BEKTOpPa, CEPEIUHY OTpE3Ka, peliaTh
MPOCTEUIINE 3a/1a4l B KOOPIUHATAX.
Bpems evinonnenusn:2qaca
Oobopyooeanue: KapTOUKU-3a/1aHUS.
Cooepicanue padomel:
1. PemieHne TUMOBBIX 33724 MO TEME.
2. CamocTosTenbHas padoTa.

IBapuanT lIBapuanT
1./1ano: a=4 —3] 1./1ano: a=—i+2k
b{-312} b{2;6;-4}
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c=2a-3b c=05b-2a

Haiitn koopauHaTs! BeKTOpa C.

2. Jlano: a{l;—2;m}b{n;6;3} 2. Jano: a{2; myb{4;—2;n}
BekTopb! KoyuMHEapHbI BekTopb! KomIMHEapHbI
Haiitu: m,n. Haiitu: m,n.

3.Jano: A(2;-1;0),B(-3;2;1) 3. Jano: A(2;-1;0), B(-3;2;1)
C(1;1;4) C(1;1;4)

AB =]l AC = JIB

Haitru: JI(x;y;2)
4. Tano:A(6;-1;0),B(0;3;-2),C(3;1;-1)  4.Jlano:A(0;0;-1),B(5;-3;1),C(-5;3;-3)

Hoxka3zatb, uto Touku A,B,C nexar Ha OJTHOU MPSIMOiA.

5.1ano: AABC 5.lano: AABC
A(-2;0;1),B(-1;2;3),C(8;-4;9) A(-1;2;3),B(1;0:4),C(3;-2;1)
BM menmana AM menmana

Haiiti KoOpIMHATHI MEAMAHBI.

6./lano:A(-1;5;3),B(7;-1;3),C(3;-2;6) 6.1ano:A(-1;5;3),B(-1;-3;9),C(3;-2;6)

Jloka3atk, 4TO TPEYroJbHUK MPAMOYroibHbINA. HaliTi nepuMeTp TpeyrojibHUKa.

7.Hano:A(1;8;2),B(5;2;6),C(5;7;4) 7.Jdano:A(7;2;2),B(5;7;7),C(5;3;1)

CocraButhb ypaBHeHue miockocta ABC.

8.CocTaBUTh YpaBHEHHE MPSIMOM C YIIIOBBIM KO3()(PUIIMEHTOM U MOCTPOUTH €rO:

6x+3y-9=0 4x+2y-16=0
9.CoctaBuTh ypaBHeHHUE OKpY)KHOCTH  9.CocTaBUTH ypaBHEHHE CeEphI
C uentpom (0;-2) u pagmycom 4. C uentpowm (1;0;-3) u paguycom 2.

KoHTponbHbIE BONIPOCHI:

1. 3anucate hopmynTy KOOPAUHAT BEKTOPA Yepe3 ero KOHITHI.

2. JlaiiTe onpenenenus AeUCTBUM HaJ BEKTOPaMH.

3. 3anucathk GOpMyIIbl JITMHBI BEKTOPA.

4.JlaliTe onpeneneHne KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB.
Dopma omuemnocmu — nipaKTuieckas pabora, ohpopmiaeHHas B TETPaIH.

Hpaxmuuecxoe 3aHamue
Tema: BrlnonHeHHE TECTOBOIO 3aaHUs 110 TEME ((KOOp,[[I/IHaTLI H BCKTOPLD»
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ILlens: poBEPUTH 3HAHUS IO TEME.
Bpemsa evinonnenusn:S vac
Oobopyooeanue: KapTOUKU-3a/IaHUS.
Cooepircanue padomel:
3ananus 1-19 umeror o yetsipe BapuaHTa 0TBETOB, cpenu koTopeix TOJIBKO
OJINH npaBUIIbHBIM.

1. Kakag n3 maHHBIX TOYEK JISKUAT Ha ocH z?

A b B r

A (0;3;1) B (0;0;0) C (0;0;4) D (0;-3;0)

2. Haitmure koopauHaThl cepenubl oTpeska PQ, eciu P (1,2; -3; 6,3),
Q (-2,6; 3,2; -5,1).

A b B r
0 (-0,7;0,1; 0,6) 0(1,9;-3,1;5,7) 0 (0,7, -0,1; -0,6) 0 (-1,9; 3,1; -5,7)
3. Haiinure KOOpJMHATHI BEKTOpa E, ecu A (-3;2; 1), B (1; -4; 3).
A b B r
AB(4; -6; 2) AB(-2; -6; 2) AB(-2; -2; 4) AB (4; 6; 2)
4. OnpenenuTe KOOPAUHATHI BEKTOPA Zé_i + 36@ - é_:; .
A b B r
(2;-3;1) (2;3;0) (2;3;-1) (-2;-3;1)
5. Haitnmute paccrostuue Mexay Toukamu B (-2; 0; 3), K (3; 4; -2).
A b B r
V42 /66 32 2+/33
6. Hai d (1032j5 113
. Haiimure cymmy BektopoB d =| =;0,3;= |, d=| ——,—,—— |.
Y 375 2'3" 4
A b B r
(0_4_ ] ( 119 7] (5_19_23} (1_19_7)
13’ 630" 20 630 20 630 20
7. Touka M — cepenuna otpe3ka AB. Haitnute koopaunaTel Touku B, eciu A (2; -1; 6),
M (1; 4;0)
A b B r
B (0; 7; -6) B (4;7;6) B (3;-6; 12) B (0; 9; -6)
8. BelunciuTe yroia MexIy BEKTOPAMH ¢ U 5, ecm, |¢| =2, |d| =V3,¢xd=3
A b B r
135° 30° 60° 45°
9. Haiinure nnHy BeKTOpa W,ecm/l M(2a; a; -4a), N (3a; 4a; -5a).
A b B r
ajv11 Ia av11 11a?
10. Yemy paBHo pedpo kyoa ABCDA;1B1C1D1, eciu A (2; 0; 0),
A1 (2;0; 4)?
A b B r
-4 4 2 16
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11. Beramciure pasHocTs BekTopos Nl — d, ecom fi= (— 2;—1;4), d= (3;1;—1).

A b B r
(-5;-2; 5) (1;,0;3) (5, 2;-5) (-5; 0; 3)
12 .Haiiaure CKaIIpHOE NPOU3BENECHHUE BEKTOPOB C i a,ecnn c=(4;2;1),
a=(4;,-2;-1)
A b B r
21 11 19 12
13. /lano BexTOp 6 = (6;—8;0). Haitaure koopauHaThl BEKTOpa — 1,58 .
A b B r
(9; 12; 0) (-9; 12; -1,5) (9; 12; -1,5) (-9; 12;0)

14. Haiiqute xoopn
touku Q (3; -1;4).

WHATBHI TOYKU, CAMMETPUYHOM Touke A (-1; 3; 2),0THOCUTEIBHO

A b B r
(5; 1; 10) (5; -1, 6) (7, -5, 6) (-7, 5; -6)
15. HaiinuTe paauyc 1 KOOpAWHATHI LEHTpa chepbl
x2+y2 + 22—2x+4y—22 =31
A b B r
O (-1;2;-1), O (1;-2; 1), O (1;-2; 1), O (-1;2;-1),
R = \/ﬁ R = \/ﬁ R=37 R =37

16. dano Bextopa ¢ = (—1;3;7) u 4= (6;2;—8).Ha171ILI/ITe KOOPJMHATHI BEKTOPA

2¢ + 3a.
A b B r
(16; 12; -10) (20; 12; 38) (20; 12; -10) (-2; 6; 14)

17. Hano touku A (3; -1;4) , B (-1; 1; -8), C (2;1;-6), D (0; 1; 2).
Mexay cepearHamu oTpe3koB AB u CD.

Haitnure paccrosinue

A b B Tr
J102 V17 V19 1
18. Jlano Bextopa ¢ = (3; —2; 1) ua = (2; —3; —1). Haligure |¢ — 24|
A b B Tr
J74 J26 /66 V14

19. Mano touku K (0; 1; 1), P (2; -1; 3), T (-1; y; 0). Haitinure Takoe 3HaUY€HHE Y, UTOOBI

BeInoaHsock yeiaosue KT =PT.
A b B r
5,5 -4 4 0

B 3amannsx 20-22 ycTaHOBUTE COOTBETCTBUS:
20. B xy6e ABCJl 41B,C/{,, ycTaHOBUTE COOTBETCTBHE MEKLY BekTopamu (1-4) u nx

B3aUMHBIM pazmernieHueM (A-J1).

1) ﬁ” B,y
2) Ayd u T,

A) CKpeluBaroImecs

b) conanpasiensl
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3)BCuAd, B) komnHeapHbI
4)B—B1) u E ') nepneHIuKyIsIpHEI
JT) pOTHUBOIIOIOKHO HAIPABICHBI

21. YcraHOBUTE COOTBETCTBUE MEX 1y BeKTopamu (1-4) u 3HaueHUsIMU UX
il (A-1D).

1) n=(0:2:-4) A) V10
2) d=(0;1;-3) B) /30
3) C =(-1; 4: 8) B) 245
4) 62(1;2;5) D9
) 45

22. Hcnonb3ys JaHHBIE JJIMHBI BEKTOPOB U KOCUHYCHI YJIOB MeX1y HuMu (1-4) ycranoBute

COOTBETCTBHE MEKY HUMH M 3HAUYCHUSAMHU CKAISPHOTO IIPOM3BEACHUS BEKTOPOB ¢ U & (A-]I).

1) [¢] =5, |al=12, 1(26):600 A) ¢-G=-28
2) 16l =3,lal =VZ Zlac)-ss> | B) €@=3
3)[el=51al=6 lac)=120° B) ¢-a=15
4) ¢l =4 ldl =7 Zlac)=180° ) é¢d=-15
) ¢-a=30

@opma omuemnocmu — ipaKTudeckas padbora, ohopmiaeHHas B TETPAIU.

Ilpakmuueckoe 3anamue
Tema: Pemienue 3a1a4 mpoeCCHOHAIBHO HAMIPABICHHOCTH
I]ens: IlpumeHeHne MaTeMaTUYECKUX 3HAHUNA U YMEHHUH IPU PELIeHUH 33134
npodecCuOHAIbHON

HaMpaBJIEHHOCTH U 33J1a4 B pa3IMYHbIX c(hepax IesTeTbHOCTH.
Bpemsa evinonnenusa: 3 yaca
Oobopyooeanue: KapTOUKU-3a/1aHUsl, TETPAIN, KOHCIIEKTHI.
Cooepotcanue pabomuwl:
1. Yacrora BpareHus Bana paBHa 15 pan/c. Onpenenuts 4ncio ero o0oporos B 1 yac.
2. Koneco, paguyc kotoporo 2,6 M, nemaetr 60006/mMuH. HaiiTn THHEHHYIO CKOPOCTH TOYKH,
HaxoJsuIelcs Ha OKPY>KHOCTH KoJieca.
3. Korneca nBmxyierocst aBTOMOOHIISI HIMEIOT 4acToTy BpamieHus 60 paj/c. 3a kakoe Bpems
aBTOMOOWMJIb ITPOMIET paccTOsIHUE B 27KM, €CIIM paguyc Kojeca aBromoouss 0,5 m?
4. B npaByto Wi JE€BYIO NI€PUATKy MNEPEXOIUT MpaBs NepyaTKa Ipu 3epKaJIbHON cuMMeTpun?
0CEBOI CUMMETpUH? LIEHTPAIbHON CUMMETPUN?
5. KBanpokorntep, koTopslii Bans nmoansi Haa necoununeil umeer koopauHatsl (3;4;12) Ha
KaKOM pacCcTOSIHMM OT BaHU HaXoauTCs KBaJPOKOMNTEpP, €CIM OT BaHM 10 MECOYHHUIIBI-5
METpOB?
6. KoopauHathel ABYX 3JIEKTPHUECKUX JAMITOUEK YCTAHOBJIEHHBIX B 3aJIe¢ UMEIOT KOOPAMHATHI (3;
5;4) u (5;7;4) Onpenenuth Ha KAKOM PACCTOSIHUU HAXOJSATCS OTH DJICKTPUUECKUE JIAMITOUKH?
7. Koneco umeet 45 cnuil. YTibl MeXAy COCETHUMH CIIUIIaMU paBHbIL. Hailitu Benuuuny yrina (B
rpajaycax), KOTOpbI 00pa3yloT 2 cOCeTHUE CIUIIBI.
8. Kaxoii yrox ( B rpagycax) o0pa3yloT MUHYTHas! M YacoBasi CTpesku B 16 yacoB?
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Dopma omuemnocmu — nipaKTuieckas pabora, ohopmiaeHHas B TETPAIH.
Ocnoevt mpuzonomempuu 16 uacoe.

Ilpakmuueckoe 3anamue
Tema: PannanHblii METOA U3MEPEHUS YITIOB BPALICHUS U CBA3b C IPagyCHON MEpPOU
ILlens: OBnageHne HaBBIKOM MEPEBO/IA IPATyCHOM MepHhI yIiia B paJlaHHYI0 U HA00OpOT.
Bpemsa evinonnenus:2 yaca
Oobopyooeanue: KapTOUKU-3aJaHUS
Cooepotcanue pabomuwr:
1. [TpoBepka TOTOBHOCTH K NMPAKTUUECKOW paboOTe: YCTHBIN OIPOC.
2. BeimonHeHue 3a1aHui.
1) st Toro yToOBI BEITIOJHUTB MPAKTHUYECKYIO0 paboTy, HE0OOXOAMMO BHIOPATH
COOTBETCTBYIOIIME 3aJaHusl [0 BallleMy BapUaHTY.
2) Onupasich Ha TEOPETHUUECKUI MaTepual, TPEHUPOBOYHBIE YIIPAXXHEHHS Ha YPOKE U IoMalllHee
3a/laHue, MPOU3BECTH PacyeT CIEAYIOMINX 3aJaHuil:
3aoanus.
Bapuant 1

1. Haiinure 6e3 nmpuMeHeHHs TaOlull paidaHHyI0 Mepy JYT:

a) 120°, 6) 710°,  B)150°,  r)25°1) 250°, €)158°)36°, x) 40°
2. Haitnure 6e3 npuMeHeHus TaOIuI] TPaayCHYIO MEPY AYT:

4 Y4 8z 27
R 6 %, o 0.55857 °r
)37 ) B) = r) N g

3. YkaxuTe, B KAKOW YETBEPTH JIekKAT TaHHBIC YTJIbL.
Bapuanr 2
1. Haiinure 6e3 mpuMeHeHHs Ta0Iull paAMaHHYIO MEpPY JIyT:
a) 240°, 0) 82°3)42° B)270°, 1) 13°m)330° e¢)3,5°, x) 905°
2. Haiinute 6e3 nmpuMeHeHus TaOIuIl TPalyCHYIO MEpY AYT:

D BT T hosose w) 2F
8 30 6 15
3. YkaxuTe, B KAKOW YETBEPTH JIEKAT TAHHBIE YTJIbI.

Bapuant 3
1. HaiiguTe 6€3 mpuMeHeHus TaOJInIl paguaHHyI0 MEPY AYT:
a) 120°, 6) 78°8)290°, T1)15°3)5° 1) 150°, e)42° x)70°
2. Haiinure 6e3 mpuMeHeHus TaOIuI] TPAAyCHYIO MEpY JIyT:

0 62T apir. n2235dm w) 2Z
8 30 11
3. VKkaxxuTe, B KaKOH YETBEPTH JICKAT JAaHHBIE YTIIbI.
Bapmuanr 4

1. HaiinguTe 6€3 mpuMeHeHus TaOJIUIl paguaHHyI0 MEPY AYT:
a) 135°,  6)43° B)300° T1)15° @)I25° e)15°, x) 82°

2. Haiinure 6e3 mpuMeHeHUs TaOIuI] TPAAyCHYIO MEpY JYT:
a) 2—7[, 0) —12—7Z, B)3—ﬂ, r) 3,1416m x) 237
15 7 ) 15

3. YkaxuTe, B KaKoil YeTBEpPTH JIeKaT JaHHbIE YIJIbI.
KoHnTpoJibHbBIE BOIPOCHI:
1. Yto Ha3bIBaeTCS €AMHUYHON OKPYKHOCTHIO?
2. Kakwue BenMYrHBI IPUMEHSIOTCS TIPH TPATyCHOM U paJIiaHHOM H3MepeHUH IyT (YTriioB)?
3. Kakoit yron Ha3piBaroT yriaom B 1 rpaayc?
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4. CKOJBKO IpagyCoB COJEPIKUT MOIHBIA 000POT?

5. Kakoii yron Ha3biBaroT yriioM B 1 paguan?

6. Uemy paBHa rpamycHas mepa B 1 pan?

7. Kaxkas ¢hopmyia cBA3bIBAET paluaHHYIO U TPAIyCHYIO MephI yria?
Dopma omuemnocmu — ipakTuyeckas padbora, oopmMIIeHHAs B TETPAIH.

Ilpakmuueckoe 3anamue

Tema: OcHOBHBIE TPUTOHOMETPHUUECKHE TOKIECTBA, (POPMYJIBI CII0KEHHUSI, YIBOCHUS,
npeoOpa3oBaHUE CyMMbI TPUTOHOMETPUUECKUX (DYHKIIMIA B TPOU3BEACHUE, TPe0Opa3oBaHue
MIPOU3BEICHUS] TPUTOHOMETPUUYECKUX PYHKIIUN B CYMMY.

Iens: hopmupoBaHrEe YMEHHI BHIYMCIICHUS 3HAUCHHI OCHOBHBIX TPUTOHOMETPUYECKHIX
byHK1M 10 o1HOM K3 HUX. OBNaZieHNe HaBbIKaMU IPeoOpa30BaHus MPOCTEUIITNX
TPUTOHOMETPUUECKUX BBIPAKEHUMN

Bpemsa evinoanenusn:2 yaca

Qobopyooeanue: KapTOUKU-3a]IaHUS

Cooepircanue padomel:

1. IlpoBepka TOTOBHOCTH K MPAKTUIECKOH paboTe: yCTHBIN OIpocC.

2. BrinonHeHue 3agaduii.

1) 171t TOoro 9TOOBI BHIIOIHUTH MPAKTUIECKYIO paboTy, HEOOXOIMMO BHIOPATH
COOTBETCTBYIOIIIME 3aJ]aHMs 110 BallleMy BapHaHTY.

2) Onupasicb Ha TEOPETUUECKUI MaTepuasl, TPEHUPOBOUHBIE YIIPAXXHEHUS Ha YPOKE U JIOMAIllHEe

3aJjaHue, POU3BECTH PacUeT CIEAYIOMIUX 3aJaHUN:
3ananmue.
BapuanTt 1

. . (7 .
Brraucnure 3HaUeHUS KOKAOH U3 TPUTOHOMETPHUYECKUX (DYHKIIHH, Sln(z + aj , Sin2¢ , eciu:

1) Sina=0,8nz<a<7r. 2)Sina=§, ae(O;zj
2 5 2

Bapuanr 2

o o V4
BoruncnuTe 3HaU€HUS KaXKIOW U3 TPUTOHOMETPUUYECKUX (PYHKIIHM, COS(Z - aj , COS 2, ecnu:

1) Sina:§1/17r<a<3—7z. 2) Cosa:—g,ae Z;7z
8 2 5 2

Bapuant 3

o o 4 .
BoruncnuTe 3HaU€HNS KaKIOW U3 TPUTOHOMETPUUYECKUX (PYHKIIHM, cos(g - aj ,SIN 2 , ecnu:

1)sina:0,2,7t<a<3—7[; 2) COSa=i,ae 0;Z .
2 13 2

Bapuanr 4

o o T
Brrunciurte 3Ha4eHUE KaXK 10U 13 TPUTOHOMCTPUYICCKUX q)YHKHI/II/I, COS(E + aj , COS 20 , C€CIIH:

1) COSaZO,8,O<a<£; 2) Sinazg,ae 0;Z
2 5 2

KoHnTpoJibHbBIE BOIPOCHI:

1. YUro na3biBaercs cunycoM yria? Kocunycom? Tanrencom? Koranrencom?

2. KakuM OCHOBHBIM COOTHOIICHUE CBS3aHBI CHHYC M KOCHHYC JIEHCTBUTEIBHOTO YUCIa?

3. Kak1M OCHOBHBIM COOTHOLIEHUEM CBSI3aHbl TAHT€HC U KOTAHTEHC JEHCTBUTEIBHOTO uncia?
4. KakuMu OCHOBHBIMH CBOMCTBaMH 00JIaJalOT TPUTOHOMETPUYECKUE PYHKITHH?
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5. Kax ompenenstorcst 3HaKu TPUTOHOMETPHUUECKUX (DYHKITHIA 1O YeTBEPTAM?
Dopma omuemnocmu — nipaKTuieckas pabora, ohopmiaeHHas B TETPAIH.

Ilpakmuueckoe 3anamue
Tema: Ilpocreiilie TPUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.

Ienv: ®opMupoBaHUE YMEHUH PEIICHUS MPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUMN U

HEPaBEHCTB.

HayuuThcs 3anuceiBaTh pelieHus NpoCTeHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN U

HEPaBEHCTB.

Bpemsa evinonnenusa:4 yaca
Oobopyooeanue: KapTOUKU-3a/IaHUS.
Cooepicanue padomel:

1. IlpoBepka TOTOBHOCTH K MPAKTUUECKOM paboTe: yCTHBIN OIpoc.
2. BeinonHeHue 3agaHuil.
1) st TOro 9TOOBI BEIOTHUTH MPAKTUYECKYIO pabOTy, HEOOXOIUMO BHIOPATh
COOTBETCTBYIOILIME 33JJaHUS 110 BallleMy BapHaHTY.
2) Onupasicb Ha TEOPETUUECKUN MaTepral, TPEHUPOBOYHBIE YIIPAXKHEHUSI HA YPOKE U JIOMAIlIHEE
3aJjaHue, POU3BECTH PacUeT CIEAYIOMINX 3aJaHUN:
3aganue. Pemnite ypaBHeHus.

BapuanTt 1 Bapuanr 2 Bapuant 3 Bapuanr 4
sin 2x =1 tg2x =0; sin3x =1; sin3x =-1;
i =0; 2x=-1
sin3x =0; oS 2X c0s X 1 tg X _ 0
5 3
cos5x =0; X ctg 2x =0 Sin6x =0;
cos—=0;
2
sin—=-1, 2sinl Z — x =1 sin§+1:0; cosl+1:0;
3 2 2
1 2 3 Vs ctg3x = J3;
fgax =—; COS—X=—; tg(2x+—j=0 '
V3 ’ 4

cos(7z + x) = sin %;

Zcos[%—xj =2;

sin[x —zj =-1 cos(?,x + Zj =0; cos[Zx — Zj =-1 sin(Zx + Ej =1
3 5 4 6
cos — =-1; Sinizo; cg3x =1 sinizl;
2 5
0y _ . ]
COS(2X+5O)—£=O; tg(x+60 )—\/é, 25|n(§—xj:1; sin(ﬁ+x):cos(_%j;
2

X . /4 1. . X A X_J3=0
cos| ——= |=0; cos| x+Z |=2: | 2sin2-43=0; 2c0s 3=0;

2 6 3) 2 4 4
tg(x?)=1 1 tg(3x?)=1
g( ) cos(x2)=5 g( ) sin(2x2):§

KoHnTpoJibHbBIE BOIPOCHI:
1. Kakue TpuroHoMeTpuuecKie ypaBHEHUs HAa3bIBAIOTCS TPUTOHOMETPUUECKUMU?
2. Yto nmoHuMaeTcs Moj pelieHueM TPUTOHOMETPUYECKOTO YPAaBHEHHUS?

Dopma omuemnocmu — nipakTuyeckas padbora, opopMIIeHHas B TETPAIH.

Ilpakmuueckoe 3anamue
Tema: PemieHne npoCcTeNIINX TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB.
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Ileny: @opMUpPOBaHUE YMEHUN PEILICHUS IIPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN U

HEPaBEHCTB.

Hayuutbcs 3anucsiBaTh pelieHUs IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN U

HEPaBEHCTB.

Bpemsa evinonnenusa:4 yaca
Oobopyooeanue: KapTOUKHU-3a]JaHUS.
Cooeporcanue pabomuwr:

1. [TpoBepka TOTOBHOCTH K MPAKTUUECKOW pabOTe: YCTHBIN OIPOC.

2. BeimosiHenue 3amaduii.

1) st Toro yTOOBI BBITIOJHUATB MPAKTUYECKYIO0 paboTy, HEOOXOAMMO BHIOPATH
COOTBETCTBYIOIIIME 33JJaHUS 110 BallleMy BapHaHTY.

2) Onmpasich Ha TEOPETHUECKUI MaTeprall, TPEHUPOBOYHBIC YIIPAXKHEHUS HAa YPOKE U JOMAIITHEEe
3aJjaHKe, POU3BECTH PACUET CICAYIOIINX 3aIaHHIA:

3ananme. Pemiure ypaBHEHUS.

Bapuanr 1
1*.Pemure ypaBHEHUS:

_ V3, . ox_ 1, m\ _
a)cosx-;, 6)S|n5—5, B)tg(x+ g)—
-1.
2.Pemmre ypaBHEeHUE, TPUMEHUB (POPMYJIBI
npuseacHus: tg (g - x) =+3.

3*. Pemure TpUrOoHOMETPUYECKOE
HEPaBEHCTBO:

1
COS X <-—.
2

4.Pemnte ypaBHEHUE, YIPOCTUB €r0 JIEBYIO
4acTh:

sin x-cos 2x + cos x'sin 2x =0 .
5.Pemnre ypaBHeHue, cienaB MOJACTAaHOBKY:
2008°X — cos X — 1 =0.

6. Pemute ypaBHEHHE METOIOM Pa3jIOKECHHUS
Ha MHOXHTEH: Sin 8X + sin 6x = 0.

7. Pemnre ypaBHEHUE, UCIIOIB3Ys
OJIHOPOAHOCTE!

7sin?x — 8sin x-cos X + cos’X = 0.

Bapuanr 2
1* Pemure ypaBHEHUS:
. _ V3, x_ 1, T
a)SlnX—T, 6)tg§—ﬁ, B)ctg(x— 5)
=1

2.Pemmre ypaBHEeHUE, TPUMEHUB (POPMYIIBI

. (3m 1
HpI/IBCILCHI/IﬂI Sln(7 - X) = E .

3*. Pemnte TpUrOHOMETPUUECKOE
HEPaBEHCTBO:

. 1
sin X <-=.
2
4.Peunte ypaBHEHHE, YIIPOCTUB €TI0 JIEBYIO
4acTh:
cos 6x-cos 2x + sin 6x-sin 2x =1 .
5.Pemmnre ypaBHeHuUE, CieNIaB MOJCTAaHOBKY:
tg°x — 3tg x + 2 = 0.

6. Pemiute ypaBHEHHE METOIOM Pa3IOKEeHUS
HA MHOXHUTEIM: COS 7X + cos 3x = 0.

7. Pemnre ypaBHEHUE, UCIIOIb3Ys
OJIHOPOJHOCTE:

cos’X — 7sin x-cos x + 6sin°x = 0.

Bapuanr 3

1*.Pemute ypaBHeHHUS:

a)tgx:\/§;6)ctg§=—%;s)cos(x+ %)

Bapuanr 4

1*.Pemute ypaBHEHHUS:

V3 . n
a)ctgx=0;6)cos§:—7;B)S|n(x— g):
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M~

2.Pemute ypaBHeHHE, TPUMEHUB (POPMYIIBI

NpUBEICHUS: COS (g + x) =-1.

3*. PemuTe TPUrOHOMETPUUYECKOE
HEPaBEHCTBO:

1
> -
COS X 5

4.Peminte ypaBHEHHE, YIIPOCTHUB €TO JIEBYIO
YacTh:

sin 8x-cos 2x - cos 8x-sin 2x =0 .
5.Pemmre ypaBHeHUE, C/ieNIaB MOJCTAaHOBKY:
-2sin’x —sinx +1=0.

6. Pemnre ypaBHEHHE METOIOM Pa3IOKEHHs
Ha MHOXkuTeau:  Sin 10X - sin 4x = 0.

7. Pemute ypaBHEHHE, UCIIOIb3YS
OJIHOPOJHOCTB:!

c0s?X — 5sin x-cos x + 4sin’x = 0.

~%

2.Pemute ypaBHeHHE, TPUMEHUB (POPMYIIBI

npuBeeHus: ctg (g - x) =1.

3*. PemuTe TpUrOHOMETPUUYECKOE
HEPaBEHCTBO:

. 1
Sin X > 2"
4.Pemdte ypaBHEHUE, YIIPOCTUB €0 JIEBYIO
4acTh:
cos 3x-cos 2x - sin 3x'sin 2x =0 .
5.Pemnte ypaBHeHue, cienaB MOJICTAaHOBKY:
ctg’x — 5ctg x + 4 = 0.

6. PemuTe ypaBHEHHE METOZOM Pa3JIOKCHHUS
Ha MHOXHUTEJIM: COS 5X -cosx =0.

7. Pemuute ypaBHEHHUE, UCIIOIb3YS
OJIHOPOJHOCTB:!

cos?x + 3sin’x + 2v/3sin x-cos x = 0.

KoHTposabHbIe BONIPOCHI:

1. Kakue TpuroHoMeTpuuecKue ypaBHEHUS Ha3bIBAIOTCSI TPUTOHOMETPHUECKUMHE?
2. Yto noHMMaeTcs MoJ pelieHueM TPUTOHOMETPUYECKOTO YpaBHEHU?

3. CriocoOsl pelieHus: TPUrOHOMETPUYECKUX YPaBHEHUH.

Dopma omuemnocmu — npakTuyeckas padbora, opopMIIeHHas B TETPAIH.

IlIpakmuueckoe 3anamue

Tema: PemeHne NpoCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB.

ILlens: poBepUTH 3HAHUS TIO JAHHOU TEME.
Bpems evinonnenusn: 2 aac
Oobopyooeanue: KapTOUKU-3a/IaHUS.
Cooeporcanue pabomuor:

Brinonnenue Tecra:

Bapmnanr 1

| =

Al.  Pemmre ypasnenne: COS X = .

oy ™

1)J_r%+27zn,nez; 2)

S

A2.  Pemmre ypaBuenue: SiN X =—

+2m,ne”Z:

3) J_r%Jrﬂn,neZ




A3.

A4,

B1.

B2.

Cl1.

Al.

A2.

A3.

A4.

B1.

B2.

Cl1.

1)(—1)k+1%+nk,kez; 2)(—1)"%+7zk,keZ; 3) (—1)k*1%+27zk,kez

Pemmre ypasnenue: 19X = 0.
1) 7+mneZ; 2) 2Mm,ne’Z; 3mne’l

Haiizmre xopun ypasuernus: COSOX = 0.

T 7n T T 7n
—+—,ne”Z —+m,ne”Z —+"neZz
1) 55 2)2 3)10 c €
_ox, 2
Pewmre ypasuenne: SIN(— 5) = TR

Haiiaute kopHu ypasrenus: SiN3XCOS X —C0OS 3XSiN X = -

T
Haiiziute KOOpaMHATH TOUEK mepeceucHns (ynxuuii Y = 2C0S(2X — E) u

y=-1

Bapuanr 2

Pemmre ypasuenue: SINX = —.
prieamnez; o (D Zamkkez; 3D Iikkez

J3

Pemmre ypasnenne: COS X = o

1)5%+27zn,nez; 2)i5?”+27zn,nez; 3)i%+27zn,nez

Permute ypaBHeHHE: Cth =0.
1) 7n,n €Z,; 2) HEeT KOpHEe# 3) 2m,neZ

HaiinuTe kopHU ypaBHEHHUS: sinbx =0.
7mn i _
1) E nNeZ 2) bm,ne Z, 3) HeT KopHeit

J2

X
Pemnire ypaBHeHME:! cos(— g) = 7

7 2

. X T X .
Haiinure kopau ypaBaenus; SIN—COS— —COS—SIN — = ——.
pHiyP 3 5 375 2

. T
Haiiute KoopAMHATH Touek nepeceyenns (ynxmuit Y = SIN(2X + Z) u
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@Dopma omyemnocmu — npaKTHIecKast padbora, oGopmICHHAS B TETPAIH.

Ilpakmuueckoe 3anamue

Tema: ObpaTHBIE TPUTOHOMETPUYECKUE (PYHKIIMH: apKCUHYC, apPKKOCHUHYC, ApKTaHT€HC.

Ilens: 3aKkpenviTh HABBIKM BBIYMCIICHHS 3HAYEHUH OOPATHBIX TPUTOHOMETPHYCCKUX (YHKITHH:
apKCUHYC, apKKOCHHYC, apKTaHT'€HC

Bpemsa evinonnenusa: 2 yaca

Cooepirrcanue padomel:

Boeruncnute 3HaueHUs OOPATHBIX TPUTOHOMETPUYECKUX (DYHKIHMU: apKCHHYC, apKKOCHHYC,
ApKTaHTeHC!

1 .1
1. 2arccos 5" 6arcsin >

2. arctg ‘/3—§ — arcctg ? ;

3. arcsin % + arcsin Vz—g ;

1
arctg /3 - arcctg =
arcsin 0 + arcctg O;
10arcsin (-1) + arccos 1;
5arccos 1 + arctg O;
arccos 0 + arcsin 1;

© oNoO B~

.1 3
arcsin - + arccos (— % ;

. 1 2
10. arcsin (- E) + arccos g ;

11. 3arcty (—v/3) + arcctg (-1) ;
12. 4arctg V3 + arcctg (-v3) ;

13. arcctg (-V/3) + arcctg V/3;
14. 6arcsin 1 — arctg 1;

. 1 2
15. -2arcsin 5" arccos g

Dopma omuemnocmu — ipaKTudeckas pabora, opopmiaeHHas B TETPaIH.
Dynxyuu, ux ceoicmea u 2paguxu 12 uacoe.

Ilpakmuueckoe 3anamue
Tema: IIpuMepsl 3aBUCHMOCTEN MEXAY IEPEMEHHBIMU B PEAJIBHBIX IIPOLIECCAX U3 CMEXHBIX
muciuminH. Onpenenenue ¢pyHkiuil. [loctpoenne u urenne rpadpukoB QyHKIUH.
HccnenoBanue ¢pynkuuu. CBoiicTBa IMHEHHOM, KBaApaTUYHOM, KYCOUHO-TUHEHHOM 1 IPOOHO —
nuHeiHoi ¢yHkmil. HenmpepbiBHBIE U TepuoinYecKue PyHKIIUH.
Ilens: OpnaneHue HaBBIKAMU MOCTPOEHHsT M uTeHHs TpadukoB QyHkiui. HayuuTbes
OTIpeIeNIATh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIIMH, MILTIOCTPUPOBATh UX Ha rpadukax.
Bpems eévinonnenun: 4 yaca
Oobopyooeanue: KapTOUKHU-3aJaHUS.
Cooepotcanue pabomuwi:

1.BciomuuTh onpenenenre GyHKINUN, CBOUCTB (QYHKIUH.
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2I1o rpaduky, HaUepUEHHOMY Ha JIOCKe Ha3BaTh CBOMCTBA (PyHKIMH, H300paKEHHOI Ha
rpaduke.
3CamocrosTenbHas padora .
| BapmanT
1.Haitnure o6sacth onpeneneHus GyHKIUU:

a)y =x+5 y=Vie2 ay=—to Wy
X — X —

6)y=x°43x-4  r)y= e)y=v9x* -4  3)y=log,(x—5)

x? +
2.0npenenuTe, YeTHAS UM HeYeTHAS (PyHKIHUS.
a) f{(x)=x+x>  6) f(x)=x*+cosx B) f(X)=x"°-cos 2x
3. Haueprute 3cku3 rpaduka 4eTHON QYHKITUH.

4.0Onpenenute o TpaduKy 00IaCTh OMPEICIICHUS U MHOYKECTBO 3HAUCHUS (PyHKITHH,
UCCIIEIOBAaTh HA MOHOTOHHOCTD, OIIPEICIIUTh IPOMEKYTKH 3HAKOIIOCTOSHCTBA (DYHKIIMH, TOUYKH
AKCTPEMyMa, BHJI IKCTPEMYMA U BBIYUCIUTH 3HAUCHHSI (DYHKIIMH B dTHX TOYKAX.

Il Bapuant
1.HaiiguTe obnacth onpeneneHust QyHKINU:
a) y=x-6 B) y=v/X—5 z[)};6)2€_5 x) y=14x* -1
x —

6) y=x°—4x +2 r)yZL e) y= 35 n) y=log,(3—x)
x+4 X

+1
2.0npenenute, yeTHast UM HedyeTHas! QyHKITHS.
a) f(x)=x*+x* 6) f(x)=x+sinx B) f(x)=x*-sin3x
3. HauepTtute 5cku3 rpadux HeueTHOW QyHKIHUU.

4 .Onpenenute mo rpaguKy 00JaCTh OMPEETICHUS U MHOKECTBO 3HAYCHHS (PYHKIINH,
HCCJIEIOBATh HA MOHOTOHHOCTb, OIIPEEIUTh TPOMEKYTKH 3HAKOTIOCTOSHCTBA (DYHKITUHU, TOUKH
IKCTpPEMYyMa, BHJI SKCTPEMYyMa M BBIYUCIUTh 3HAYCHHS (PYHKITUH B 3TUX TOUKAX.
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KoHTponbHbIE BONIPOCHI:
1.Yrto Ha3piBaeTcs 007aCThIO ONpeAEaeHUS PYHKIMU?
2.I1o xakoit ocu onpezensieM 00nacTh onpeaeneHus QyHKIUuu?
3.Yto Ha3pIBaeTCs 00JIaCThIO 3HAYCHUS (DYHKIIMHU, M TTO KAKOH OCH OIpeensieTcs 001acTh
3HAYEHHUS?
4.Kakas pyHKIUSI HA3bIBAETCSl YETHOW, HEUETHOM?
5.Kak no rpa¢uky onpenennuTs YeTHOCTh U HEUETHOCTh?
6.I'te HaxoxsTcst Hyl QyHKITUU?
7.Kak no rpaduky onpeaenuTs MOHOTOHHOCTb (PyHKINN?
8.Kaxk onpenenuts mpOMeKyTKH MOHOTOHHOCTH?
@opma omuemnocmu — ripaKTudeckas padora, opopmiieHHas B TETPaau

Ilpakmuueckoe 3anamue .

Tema: CpoiicTBa u rpadyiku cUHyca, KOCHHYCa, TaHTeHCa U KoTaHTeHca. OOpaTHbie PYHKIIUU U
ux rpapuku. O6paTHble TpUroHomerpuueckue GpyHkuu. [IpeodpasoBanus rpaduka GyHKIMH.
["apmonnueckue konebanus. [lpuknaansle 3agaun

I]ens: OBnazeHye HaBbIKAMU MOCTPOCHUS M yTeHUs TpadukoB pyHkuuii. Hayuntecs
OTIpeNIeNIATh OCHOBHBIE CBOMCTBA (DYHKIINH, HIUTFOCTPUPOBATh X HA TpaduKax.

Bpems evinonnenun: 4 yaca

Cooepotcanue pabomuwl:

1.®poHTaNBHEIH oMpoc.

2. Pemenne 3amanuii mo yueounky A.H.Kommoropos ctp, 56-69, No 100-135, camocTosTe1pHO
BBIOPAB 3aJJaHUs 10 3HAHUSM TEMBI.

Dopma omuemnocmu — ripaKTudeckas padora, ohpopmiieHHas B TETpaau

Ilpakmuueckoe 3ansamue.

Tema: Cummerpus QpyHKIu 1 npeoOpa3oBanue ux rpapukos. [TokazaTensHble,
jgorapuMuyeckre , JPUrOHOMETPUYECKHE (PYHKIINU.

I]ens: OBnazeHye HaBBIKAMU MIOCTPOEHUS U YTeHUs rpadukoB pyHkumid. Hayuntbes
OTIpeIeNATh OCHOBHBIE CBOMCTBA (PYHKIIMM, MITIOCTPUPOBATh X Ha rpauKax.
Bpemsa evinonnenua: 1 yac

Cooepicanue padomul:

1.®ponTaNBHEIH OIpoc.

2.IToctpoenue rpadukoB PyHKIIUK U OMUCAHUE UX CBOUCTB:
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Dopma omuemnocmu — ripaKTudeckas pabora, ohpopmiieHHas B TETPaau

Tema: Pemienue 3ana4 npogeCCUOHAITBHON HAIPABIECHHOCTH.

Ienw: 11oka3aTh, Kak U3y4ae€Mble OCHOBBI HAYK HAXOJIAT IPUMEHECHHUE B IIPAKTUKE, BIMSIIOT HA
pa3zBuTHe ¥ 3PHEKTHBHOCTH MPOU3BOICTBEHHOM JIEATECILHOCTH.

Bpemsa evinonnenusn: 3 daca.

Cooepotcanue pabomuwi:

UETHbIE 3a/1aHUS BBITIOIHSIOTCS BCEMHU 00YUaIOIIMMICS ¢ Pa300pPOM y TOCKH.
HeuéTtHble-caMOCTOSITENBHO.

,rae N —

_100
1. Yuciio 060poTOB X0A0BOTO KOJIeca CESIIKH BBIYHUCISIETCS IO opmyre N=

9HCII0 000POTOB KoJieca Ha 1ra, S — mmuMHa OKPY)KHOCTH XOJI0OBOTO Kojieca, M; B — mmpunHa
MEeXAypsanbsa, M. Beraucnute uncno o6opotos cesiiku CKK Ha 1ra mpu mexaypsiase 0,6m u
IuaMeTpe OKpyKHOCTH KoJieca 0,95 m. [Ipu moCcTOSITHHOM 3HaYeHUH S MMOCTPOUTH rPaPuK
¢byakuu N=N (B).

2. HoBblii TpakTOp CTOUT X pyOJieii, a ero rojloBas aMoOpTU3alusl (MU3HOC) COCTABIISIET ) PyOJICH.
BrIipazute cToMMOCTh TPAaKTOpa B 3aBUCHMOCTH OT BPEMEHHU €0 HKCIUTyaTaluu T (B rojax).
3.CocrtaBbTe hopMyy [ BBIYUCIECHUS pacxojia roprouero tpakropom MT3-80 mpu
OOpOHOBaHUHU MOJIs, e Ha OopoHOBaHUE 1ra pacxoayetcs 1,3 Kr roprodero. 3amnoiHu
TaOIHILy.

ITnomane, ra 3 25 43

Pacxop roprouero, kr 1 15 20,2

4. BoiBenute GopMyiTy, C TOMOIIBIO KOTOPOH BBIUUCIISIETCS Macca CEMSIH MIIEHUIbI JJIs BbICEBa
Ha MPHUILIKOJIILHOM y4yacTke. BelsicHuTe, Kakas (yHKIMsI BbIpaXKaeTcsl BBIBEACHHON (hopMyIIoi.

5. BeiBectH hopMyIty 3aBUCUMOCTH JUTHHBI TyTH |, MpoiiieHHOT0 KOMOAHOBBIM arperaTtoM Jio

3aMoJIHEHHUs OyHKepa 3epHOM, OT YPOKaltHOCTH 3epHOBBIX. BBIACHUTH BUJ MOJTy4YE€HHOMN
3aBUCHUMOCTH, HAYEPTUTH €€ rpaduK.

6. Petiuts rpagudecku. B ogHOM oBomexpanuiuie 56 T kaprodens, a B ApyroM 1o 3T, BO
BTOpPOE €KEAHEBHO MPUBO3WIN 110 2,5 T. Uepes CKONbKO THEH B OJJHOM U3 OBOLEXPAaHHUIIMIILL
KapTodes cTano Ha 25 T 0oJiblIe, 4eM B Ipyrom?
7. lllupuna 3axBaTa cesuiKu 2 M, OHa JABHKETCS CO CKOPOCThIO 6 kM/4. Hopma BriceBa cemsiH 150
Kr Ha lra. 3anummure GopMyIly 3aBUCUMOCTH pacxoja ceMsiH oT BpeMeHu. Ha kakoe Bpems
pabotel xBaTUT 270 KT 3epHa ?
8. IIpu GopoHoBanuu lra maxoTsl TpakTop pacxoayer 1,3 kr roprtoyero. CocraBbre GopMyiLy
JUTSl BBIYUCIIEHUS 3aBUCUMOCTH pacxoja roprodero M (kr) ot mromiaau mois S (ra). [loctpoiite
rpa¢uk 3aBucumMoctd M ot S.

9. Hopwma BriceBa mmenunsl 170 kr/ra. HaliiuTe 3aBUCHMOCTB pacxo/ia CEMSH M OT 3aCESTHHOM

momaau S. [TocTpoiiTe rpaduk morydeHHON 3aBUCUMOCTH. CKOJIBKO CeMSTH MOTPeOyeTCs JTst
noceBa Ha romaau 10 MZ; 100 M2; 0,5ra?
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10. JIBa aBTOMOOWIISI OTHOBPEMEHHO YIIUTH CO CTapTa KOJBIIEBOM TPacChl B pa3HBIX
HanpasieHusx. Ho B MOMEHT cTapTa 3a0bUTH BKJIIOUHTH CEKYHJIOMEPHI, a BKIIIOUUITU X TOJIBKO B
MOMEHT BCTPEUH aBTOMOOMICH U U3MEPHIIU BPEMsI, KOTOPOE KK IbIii TOHIITMK 3aTPATHII 10
BO3BpAIlleHUs Ha CTapT. MOXKHO JIM [0 3TUM JaHHBIM YCTAaHOBUTBH BPEMsI KaXI0T0 Ha Tpacce,
€CJIM aBTOMOOWIIH JIBUTAITUCH C IIOCTOSTHHON CKOPOCTHIO ?
11. TpeOGyeTcst M3rOTOBUTH KOBII B (hopMe yceu€HHOTO KOHyca 00BEMOM 311, BhicoTol 20 cM, ¢
JMaMeTpoOM

HuKHero ocHoBanud 10 cm. KakoB quamerp BepxHero ocHoBaHus ?
12. 3aBucumocTs aaBiieHus atMochepsl p ( B TaCKaisix) OT BHICOTHI h MOJHATHS HAJl YPOBHEM
Mopsi ( B KWiioMeTpax) Beipakaercs popmysioit p = 101 080 eM rnee~2,718. Haueptuth
rpaduk 3aBucuMoctd p oT h B mpenenax ot 8 10 16 kM
Dopma omuémuocmu- ipakTuuecKas pabora, opopMIICHHAS B TETPAIH.

Mmuozozpannuxu u kpyenvie mena 14 uacoe.

Ilpakmuueckoe 3anamue
Tema: IlocTpoeHHE CEYEHNI B MHOTOTPAHHUKAX.
ILlens: 0TpaboTaTh YMEHHUE CTPOUTH CEUYCHHS] B MHOTOTPAHHUKAX
Bpemsa evinonnenua: 14ac
Cooepotcanue pabomur:
1.®ponTanbHbIM onpoc.
1. Pemenue 3axauy.

A) B npaBunbHOH deTsipexyroibpHoi mupamuae SABCD nuaronans ABCD u 60koBoe pedpo
UMEIOT paBHYIO AUHY. [locTpouTh ceueHne nupamuibl MIOCKOCTHIO O, MPOXOASIIEH uepes3
TOYKY A ¥ nepneHauKysipaoi pedpy SC.
b) OcnoBanue npsimoro napaienenuneaa ABCDA1B1C1D1 — kBaapat ABCD. Yepes
cepenunsl E u F pedbep AD u CD npoBeneHo ceuenue, mapaenbaoe nuaronann B1D.
[TocTpouts ceueHue.
B) Iloctpoiite ceuenne napamienenunenqa ABCDA'B'C'D' mnockoctsio BKL, rie K — cepennna
pebpa AA', L — cepenuna pedpa CC'.
[MIloctpoiite ceuenne npasBuiibHOM TpeyroabHoi mpu3Mbl ABCA1B1CI1 minockocTsio 0,
npoxopsiiei yepes Touku E,F, K, pacnonoxxennsie Ha pedpax AA1l, CC1 u BC
COOTBETCTBEHHO.
KoHTposnbHBIE BOMPOCHI:

1. C xakuMu MHOTOrpaHHMKamH paboTaiu Ha ypoke? [laiiTe UM onpezeneHue.

2. Kak mpoBecTH ce4eHus y 3TUX MHOTOTPAaHHUKOB.
Dopma omuemnocmu — nnpakTuyeckas padbora, ohpopMiIeHHas B TETPaau

Ilpakmuueckoe 3anamue
Tema: Peuienue 3anau no reme «MHOTOrpaHHUKN.
ILlenwy: chopMupoBaTh YMEHHS M HABBIKK B PEIICHHUH 33724 10 TeMe « MHOTrOrpaHHUKH.
Bpems evinonnenusa:2 yaca
Cooepotcanue pabomuwl:
1. ®ponranbHeIi onpoc.
2. Pemenue 3agau
1. B npamoyronsaoMm napawienenunene ABCJIA1B;C1/l; n3BectHO, 4TO 211B=\/2_6, BB;=3,
A1 1;=4. Haitnute nmuny pedpa Ai1Bj.
2. B npsmoyromsaom mapaimenenumneae ABCIIA1B1C1/1; n3BectHO, 9TO AB=V111 , BB1=7,
B1C1=3. Haitgute nnuny nuaronanu B/l;.
3. Jlmaronans ky0a paBHa 3. HaliquTe rmiomajasr ero moBEpXHOCTH.
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4. PebOpa npsMOYroJbHOTO MapaJUISICUIIe/a, BRIXOSIINE U3 OJHON BEPIIUHBI. PaBHBI
1,2,3. Halimute miomaab €ero noBEpXHOCTH.

5. B mpsiMoyrosibHOM mapasuiesienuiie/ie CTOpOHbl OCHOBaHUS paBHbI 6 cM U § cM. bokoBoe
pebpo 12 cm. HaliguTe nojHyr0 MOBEPXHOCTD Mapajuieenuneia.

6. B npsmom nmapasuienenumnene cTopoHsl ocHoBaHus 10 M u 18 M, a yron Mexxay HUIMU
paBeH 30°. [Tmomaaer moHOM MOBEPXHOCTH Napauienenuneaa pasua 404 M2, Hatinure
BBICOTY MapajuieJenumne/a.

7. B ocHoBaHHMM NPSAMOI MPU3MBI JICKHUT MPIMOYTOJIBHUK, IMarOHaIb KOTOPOrO paBHA 5 CM.

0JIHa U3 CTOPOH OCHOBaHuUsA 4 cM. Haiinure muiomaap NoaHOM NOBEPXHOCTU IIPU3MBI, €CIIU

BBICOTA MPU3MBI paBHa 12 cMm.
8. B mpaBuIIbHOM TPEYTONBHOM MpU3Me CTOPOHA OCHOBaHUS 6 cM, a 60KoBOe pedpo 8

CM.HafI,I[I/ITC MNEPUMETP CCUYCHU, IIPOXOAAIIETO YEPE3 CTOPOHY HUKHETO OCHOBAHUA U

MIPOTUBOJICKAIIYIO €MY BEPIIUHY BEPXHETO.
9. U3 maHHBIX yTBep:KIE€HUN BbIOEPUTE BEpHOE: a) BCe pedpa MpaBHIIbHOMN MUPaMUIbI

PaBHBI; 6) rjiaomanab MOBCPXHOCTHU NUPAMHUABI paBHA IMOJIOBUHC IMIPOU3BCACHUSA IICPUMCTPA

OCHOBaHUs Ha anodemMy; B) O0OKOBBIC TPaHU YCEUCHHON MUPAMUJIBI — TPATICIIUH; T)
YTBEP>KJICHHS a - B HE BEPHBI.

10. Haiiaure BBICOTY TPEYTOJIBHOM MUPAMUIbI, €CiIi Bee ee OokoBbie pedpa mo 40 cm, a

CTOpOHBI OcHOBaHuUsA paBHbI 10cM, 10cm u 12 cm.

11. Bce pebOpa npaBuiIbHOM TpeyroibHON NUPAMU/Ibl paBHBI Mex 1y coboii. Haliaure
KOCHHYC yIJIa MEXy O0KOBOW I'paHblO U INIOCKOCTHIO OCHOBAHUS.

12. OcHoBaHMEeM MUPAMUJIBI ABISIETCS TPEYTOIBHUK cO cTopoHaMu 12 ¢m,10 cMm, 10 cm.

0 o
Kaxkaasi O0KOBasi TpaHb HAKJIIOHEHA K OCHOBaHHIO MoJ yriom 45 ° . Haiiaure miomans

MOJIHOM IMOBCPXHOCTHU ITUPAMUIBI.

KouTtpoJibHbIe BONPOCHI:
1./laTe onpeneneHue npu3Msl.
2.Yro Takoe nmpaBWiIbHas IPU3Ma, €€ CBOICTBA.
3.CeueHus IPU3MBI.
4 Ilapannenenunesa u Kyo.
5.CBOMCTBO 1MaroHasnei napajuiesenumnesa.
6./laTe onpeneneHue IPU3MBI.
7.4To0 Takoe npaBuibHas PU3Ma, €€ CBOMCTBA.
8.CeueHus NpU3MBI.
9.HaknonHnas npusma.
10.laTh onpeneneHne mupaMuibl.
11.Y1o Takoe npaBuibHas NupamMuia, €€ CBOMCTBA.
12.Ceuenust mupaMuibl.
Dopma omuemnocmu — ripaKTuyeckas pabora, opopmiieHHas B TETpaau

Ilpakmuueckoe 3anamue
Tema: BrinosiHEHUE TECTOBOIO 3a1aHus 10 TeMe «Tena BpanieHus».
Ilenwy: poBEpUTH 3HAHUSA 10 TEME.
Bpemsa evinonnenua: 1 yac
Oobopyooeanue: KapTOUKU-3a/1aHUS.
Cooepicanue padomul:
1. BrimosHeHHe TECTOBOIO 3aJaHUs:
1.I{unuHIpOM Ha3bIBAETCS TEJI0, OTPAHUYEHHOE TOBEPXHOCTHIO:
A. Konnueckoii
B. Hununapuueckoi
C. Codepuueckoit
2.HazoBuTe 211eMeHT, He TPUHAICKAIINA TUITHHIIPY
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A. BepmnHa
B. O6pasyromas
C. Pammyc
3.0CeBbIM CEUEHHEM LIMIIMHPA SBIISAETCS
A. TpeyrosnbHuK
B. Kpyr
C. IIpsmoyroapHHUK
4.bokoBast MOBEPXHOCTb LMJIMHAPA OIpeenseTcs no Gopmyie
A. nRL
B. nRH
C. 2nRH

5.ITonnas moBepxHOCTh MMHApa (Tne R - paguyc ocHoBanus, H-BeicoTa.  L- 0Opa3yrorias)

ompezaensercs mo Gopmyie:
A. 2nR (R+H)
B. 2nR +2nRL
C. 2nL(L+H)
6.Konyc He MOXeT OBITh MMOJTydeH BpaIleHUEM
A. TlpsimoyronbHHKa BOKPYT OJHOM U3 CTOPOH
B. PaBHOCTOpOHHETO TPEyrojibHUKA BOKPYT MEIHAHBI
C. IIpsMOyroapHOTo TPEYroJbHUKA BOKPYT OAHOTO U3 KATETOB
7.HazoBuTe 351eMEHT, HE TIPUHAICKALUNA KOHYCY
A. Ob6pa3yrommas
B. Ocsp
C. Menuana
8.BeisiBuTE (hOpMYITY, HE OTHOCSIIYIOCS K BRIYMCICHHIO IOBEPXHOCTH KOHyca (rme L -
oOpa3yromas, R- panuyc, H- BeicoTa)
A. nRL
B. nR(L+R)
C. nRH
9.ITn0ckoCTh, MPOXOASIIAS Yepe3 LEHTP I1apa, Ha3bIBaeTCs
A. Bonbuum Kpyrom
B. I'maBHBIM Kpyrom
C. OCHOBHBIM Kpyrom
10.Ceuenue koHyca, coepxaiias ero ocb, Ha3bIBaeTCs
A. lleHTpanabHBIM CEUEHHUEM
B. OceBbIM ceueHuem
C. I'maBHBIM ceueHUEM
11.TToBepXHOCTH, OTpAaHUUMBAIOIIIAS IIIAP, HA3BIBAETCS
A. Hlapom
B. I'panuneii mapa
C. coepoii
12.Pannyc ocHOBaHMS LUJIMHAPA paBeH 2, BbICOTa — 5/11, TOTAa IIomaas O0OKOBOM
MOBEPXHOCTH IWJIMHJpPA PaBHA ...
A. 2011
B. 20
C. 10

13.Tlmomaap MOTHON TOBEPXHOCTH IIJIMHAPA, MOTYICHHOTO BpallleHHEM IPSIMOYTOJIbHUKA CO

cTopoHamMu 4 ¢cM H 7 CM BOKPYT €ro OoJbIIeil CTOPOHBI, paBHA
A. 88II kB.cM
B. 8,811 kB.cM
C. 4411 xB.cM
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14.Bo cKOIBbKO pa3 yBEIUYUTCS ILIOMAAh OOKOBOW MOBEPXHOCTH IMIIMHIPA, €CITU €T0 BBICOTY
YMEHBIIUTH B 3 pa3a, a paluyC OCHOBAHUS YBEIUYUTh B 12 paz?

A. B4 paza

B. B8 pa3

C. HEBO3MOXXHO ONPEICTUTD
15..Konyc o6pa3zoBaH BpallleHHeM IPSIMOYTOJIbHOTO TPEYroJbHUKA BOKPYT MEHBIIIETO U3
kareToB. HaliquTe miomaab OCHOBaHMSI KOHYCA, €CJIM U3BECTHO, UTO KaTEThI paBHbI 4cM U 14cMm.

A. 2251 kB.cM

B. 196m kB. cm

C. 16m kB. cm
16.ITmomans 6OKOBOM MOBEPXHOCTH KOHYca paBHa 3521 cM2, a paanyc ocHOBaHUs — 1 1cMm.
Haiinure nyiuay oOpasyromeld KoHyca.

A. 32cMm

B. 16 cm

C. 32ncMm
17.Kak u3MeHHUTCS TUIOMIA b TOBEPXHOCTH I11apa, €CJIM €ro paJnyc YBEIHUUTh B 3 paza?

A. yBenuuutcs B 3 pasza

B. yBenuuutcs B 9 pa3

C. yBenuuutcs B 27 pa3
18. [1nomaap MOBEPXHOCTH, OTpaHUUYUBAlOLIEH map, paBHa 6400m cM2, Toraa paguyc mapa
paBeH ...

A. 40 cm

B. 80 cm

C. 40\3 cm
@opma omuemnocmu — ripaKTudeckas padora, opopmieHHas B TETPaaAu

Ilpakmuueckoe 3anamue
Tema: Pewienue 3ana4 1o reme «Tena BpameHus»
ILlenw: chopmupoBaTh YMEHHUS U HABBIKHM B PEIICHUHU 3314 10 Teme «Tena BpalieHus»
Bpemsa evinonnenusa:?2 yaca
Cooeporcanue pabomuor:
1.®ponTanpHbIM onpoc
2. Pemenue 3amau
1.BricoTa koHyca 9 cM, a ero obpasytomas 11 cm. Haittu paguyc ocHoOBaHUsI KOHYCA.
2.006pa3syromas KOHyca COCTaBJIsIeT C INIOCKOCThIO OCHOBaHMs yrodl 45°, a BRICOTa KOHyCa paBHa

3v2cm. Haiit 60KOBYIO TIOBEPXHOCTH KOHYCA.

3.0ceBbIM ceueHHeM HUIUHAPA SBISETCS MPAMOYTOJIbHUK, MIIOIMA s KoToporo 72cm . Haittu
00BEM MIIMHAPA, €CIIN PAJIYC OCHOBAHUS PaBeH 3 CM.

4.B KakOM OTHOIIIEHHUU OTHOCSITCS 00BbEM LMJIMH/IpAa U BIMCAHHOTO B HETO 11apa’?

5.CKOIBbKO HEOOXO0IMMO KPacKH, YTOObI MOKPACUTH OOUKY, BEICOTa KOTOPOH 4 M, JUIMHA

oKpykHOCTH ocHOBaHus 12 7 cM. Pacxon xpackn Ha 1 M~ 200 T.

6.BeranciuTe 00BEM M TUTOIIAB MTOJTHON MOBEPXHOCTH IWJIMHIPA, €CM ero paguyc R=3cwMm, a
JUTMHA 00pa3yroien ScMm.

7.BbruncnuTe 1omiaab OCEBOrO CEUYEHHs, IJIOLIAa/]b IMOJHOW MOBEPXHOCTH UM 00BEM KOHYCA,
€CJI ero paauyc paBeH 4cM, a 00pasyromas ScM.

8.Ilmomans chepsl paBHa 47, HAMAUTE €€ OOBEM.

9.Haiinure paccrosiHMe OT LEHTpa Iapa J0 IIOCKOCTU CEYEHHMs], €CIM paauyc mapa — 6¢cm, a

pannyc ceyeHus - 33cm .
10.IIlnomane oceBoro cedeHus mwimHapa 30 cM?, TUTOIIAZb TIOJTHOI MOBEPXHOCTH 48T oM.
Haiinute 06beM mumuHpa.
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11.Haiinure muomaas MOJHOM MOBEPXHOCTH M OOBEM  KOHYCA, KOTOPBIM MOIydaeTcs B
pe3ynbTaTe BpallleHUus MPSIMOYrOJBHOTO PAaBHOOEAPEHHOTO TPEYrojibHUKA C THUIOTEHY30M

6+/2cM. BOKpYT KaTera.
12.Kak otHOCSTCSI 00BEM NPAaBUIBHOH YETHIPEXYroJbHOW NPU3MbI W BIHMCAHHOTO B Hee
nuIMHapa’?

KouTtpoJbHbIe BOIPOCHI.
1.IToueMy HUIMHAP, KOHYC U LIap HAa3bIBAIOT TEJIaMH BpaIICHUs?
2.Yem otiinyaercs map ot cepsi?
3.Kakoii ¢durypoit sBnsiercs oceBoe cedeHue ImnuHApa? Kak HaXomuTcs IIOMIATb OCEBOTO
CEUECHUS UIMHAPA, €CJIM U3BECTHBI PAJINYC U BBICOTA HUIUHApPA?
4 Kakoii ¢urypoil siBiaseTrcs oceBoe cedeHue KoHyca? Kak BBIUHCISETCS IIOMIAIb OCEBOTO
CEUYEeHUS KOHYCa, €CIIM U3BECTHBI PaJNyC U BbICOTA KOHYyca?
5.Kakoii (hopmysi0ii B KOHYCEe MOKHO CBsi3aTh JuinHy oopasyromieii (1), Beicory(h) u paguyc (R)
?
6.ITnomans cdepsl Beraucusercs no popmyie S = 4mwR?, BeiBeauTe GOpMYINy s BEIYUCICHUS
wioniaau chepsl uepe3 AuaMmeTp.
7.1lpuBenute npuMepsl peaibHBIX 00BEKTOB, KOTOPHIE SBIISIOTCS TEIaMH BpalleHUs. (Harpumep,
Kopmyc ¢uomactepa — 3to uunuHap) [Ipuseaure He MeHee Tpex MPUMEPOB.
@opma omuemnocmu — ripaKTudeckas padora, ohpopmieHHas B TETPaaU

Ilpakmuueckoe 3anamue
Tema: BerauciieHue MoBEpXHOCTEH U 00bEMOB MHOTOTPaHHUKOB.
Ilen»: chopMupoBaTh YMEHUS U HAaBBIKU B PELICHUH 337a4 110 TEMe
Bpemsa evinonnenusa:1 yac
Cooepotcanue pabomur:

1.®ponTanbHbIM onpoc

2. Pemenue 3amau

1. Haiinure 00beM MHOTOTpaHHUKA, N300paKEHHOTO Ha PUCYHKE (BCE ABYTPAHHBIC YTIIbI
MHOTOI'PAaHHHUKA MIPSIMBIE).

W

- e w e oam e -

3ananme 2. Haiinure 06beM NpOCTPaHCTBEHHOTO KPECTa, M300pakeHHOT0 Ha PUCYHKE U
COCTaBJIEHHOTO U3 €IUHUYHBIX KYyOOB.

—

E
i),

3aganue 3. Haiiqute 00beM MHOTOrpaHHHMKA, U300paKEHHOTO HAa PUCYHKE (BCE IByTpaHHbIE
YTJIBI IPSIMBIE).
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3ananmue 4. Haiinure 00beM MHOTOTPaHHUKA, H300paKEHHOTO HA PUCYHKE (BCE ABYIpaHHbBIC
YTJIbI IPSIMBIC).

...... cmm-

3ananme 5. Haiinure 06beM MHOTOTpaHHUKA, H300paKEHHOTO HA PUCYHKE (BCE ABYIpaHHbIE
YIJIbI IPSIMBIE).

3ananme 6. Haiinure 06beM MHOTOTpaHHUKA, H300paKEHHOTO HA PUCYHKE (BCE ABYIpaHHbIE
YIJIbI IPSIMBIE).

3ananme 7. Haiinure 06beM MHOTOTpaHHUKA, M300paKEHHOTO HA PUCYHKE (BCE ABYIpaHHbIE
YIJIbI IIPSIMBIE).

N
yYe—————

S

1

3ananme 8. Haiinure o6beM MHOTOTpaHHUKA, H300paKEHHOTO HA PUCYHKE (BCE ABYIpaHHbIE
YTJIBI IPSIMBIE).
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3aganue 9. Haiiqute 06beM MHOTOrpaHHHKA, U300paKEHHOTO Ha PUCYHKE (BCE IByrpaHHbIE

YIJIbI IPSIMBIE).
2

-l o - -

3aganue 10. Haiinure 00beM MHOTOIpaHHUKA, H300paXEHHOTO HA PUCYHKE (BCE IBYrpaHHbIC

YIJIbI IPSIMBIE).
1

3ananmue 11. Haiimure 00beM MHOTOTpaHHHKA, H300paKEHHOTO Ha PHCYHKE (BCE IBYTPaHHBIC
YTJIBI IPSIMBIE).

3ananme 12. Haiiqure 00beM MHOTOIpaHHHKA, H300payKEHHOTI0 Ha PUCYHKE (BCE IBYTPAHHBIE
YIJIbI IIPSIMBIE).

4
3ananme 13. Haiimure 00beM MHOTOIpaHHHUKA, H300pa’keHHOT0 Ha PUCYHKE (BCE IBYTpaHHbIC
YTJIBI IPSIMBIE).
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3ananue 14. Haiimute 00beM MHOTOTrpaHHUKA, H300pa)KEHHOTO Ha PUCYHKE (BCE ABYTPaHHbBIE
YIJIbI IPSIMBIE).

3ananmue 15. Haiinure 00beM MHOTOTpaHHHKA, H300paKEHHOTO Ha PUCYHKE (BCE IBYTPaHHbIC
YIJIBI IPSIMBIE).

@opma omuemnocmu — ripaKTudeckas padora, ohpopmieHHas B TETPaaAu

Ilpakmuueckoe 3anamue
Tema: BpruuciieHue MoBepxHOCTEH 1 0ObEMOB TeJl BPALICHHUS.
Ilens: chopMupoBaTH YMEHUS U HABBIKH B PEIICHUU 33/1a4 110 TEME
Bpem=a evinonnenusn:1 yac
Cooepotcanue pabomuwl:
1.dpoHTaNBHBIN OMpOC
2. Pemenue 3amau
MeToaudeckue yka3aHusl K peLIeHHIO 3a1a4:
3amaga 1. Bprumcioure o0beM M IUIOMIAAb TOJHOW MOBEPXHOCTH LWJIMHJpA, €CIU
U3BECTHBI €T0 PaUyC U BHICOTA(UIMHA 00pa3yroIe)
Pemenue: S, =S, +2S,, ,rne S, =2xRh, S, =aR*,V =S, -h

3amavya 2. BeluuciInTe TUIOMIAIL OCEBOTO CEYCHHS, IUIOMIAIh MOJHOW MOBEPXHOCTH U
00beM KOHYCA, €CJIM U3BECTHHI €T0 PaInyC U 00pa3yromasi.

S, =Rl S, —AR? V=125 .h

OCH 3 OCH

ocH

ocn !

Pemenmue: S :%d ‘h, §,,=S;,+S

3amaua 3. Jlana momanb cdepbl, HY)KHO HAUTH O0O0BEM, WIM HAOOOPOT JaH O0BEM,
HYXXHO HaWTH MIomaab cepsl.

Pemenue. HyxHo U3 oHON (hOpMyIIbI BBIpAa3UTh PanyC U MOJICTaBUTh B APYTYIO.

V= ﬁ7zR3 , S=4R?

3

3anaua 4. Eciin 0003HaunTh paauyc mapa R, paanyc cedeHus I, a pacCTOsIHUE OT LIEHTpa
11apa 710 INIOCKOCTH CEYEHUs — M, TO 3TH BEIMUYUHBI CBSI3aHbI (POPMYIIOi

R? =r? +m?

3anava 5. HaiiquTe miiomans 0CeBOro CEUEHUs HUIMHIpA.
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Pemenue. [Tnomans GokoBO# MoBepXHOCTH muMHApaS,, =27RN  IUIomIagh OCEBOTO
ceuerus S, . =dh=2Rh , S =S, +2S , , cBa3aB 3TH (HOPMYIBl MBIl MOXXEM HaWTU

IUIONIA/Ib OCHOBaHWs, W3 (OPMYIIBI IUIOMAAN OCHOBAHHS BBIPA3UTh pPaguyc, U3 (HOPMYIIbI
IUIONIA/IA OCEBOTO CEYEeHHs WM OOKOBOM MOBEPXHOCTU HAMTU BBICOTY, 3aT€M IOCUUTATh 00BEM
HUAJIUHAPA.

3amaua 6. Halimute o0BeM Tena, KOTOpPOE IONyYaeTcss B pe3yJbTaTe BpaIICHH
TPEYroJIbHUKA.

Pemenue: BHUMaTENbHO MPOYUTANTE CBOIO 3a/1auy, IOJlyMaiTe KaKoe TeJo, MOIYYUTCS B
pesynbTate Bpamienus. llomymaiiTe, dYem JaHHBIE BEJIMYMHBI OYIyT SBISATHCA  JUIS
nosryuuBierocs tena. Mcnone3yiite Gopmysbl 175 BBIYMCIECHUS MOJHONW MOBEPXHOCTH, 0ObeMa
JTAHHOTO TeJa.

3amaua 7. Haiitu oTHOIIEHHE 00BEMOB (TUIOIIAICH )

Pemenue. Ilogymaiite, kak pacronaratorcs naHHble Tena. Kak CBs3aHbl MX 3JIEMEHTHI.
3anummTe GOopMyIIBI A BIYUCICHUS 00beMa (tutomasau ). Haiinure TpedyeMoe COOTHOIICHHE.

Pemure 3axauu:
1. Boruncnute 00bEM M MJIOLIAAbL IMOJHON MOBEPXHOCTU IIMHIPA, €CIU €ro paauyc

R=3cwMm, a qnmuHa oOpasyrommei ScM.

2. BpluucnuTe MIOMAAb OCEBOTO CEUYEHUS, IUIONIA[b TMOJTHOW IMOBEPXHOCTU M O0BEM
KOHYCa, €CJIA €ro paJuyc paBeH 4cM, a oOpa3yroias Scum.
[Tnomans chepsl paBHA 47, HAUIUTE €€ 0OBEM.
Haiinure paccTostHue OT IIEHTpa 11apa J0 MIOCKOCTH CEYEHUs, €CIU paanyc mapa — 6¢m,

~ow

a paguyc CEYCHHUS - 3v3am.

5. ILrowams 0CEBOro cedyeHms WIMHLpa 30 cM%, ILIOMA/b OMHOM MOBEPXHOCTH 487 cmP.
Haiinure 06beM nuimHapa.

6. HaiiguTe miom@aap MOMHON MOBEPXHOCTH M 00BEM KOHYCa, KOTOPBIH IMOTy4aercs B
pe3yabTare  BpalleHHUs  NPSIMOYTOJBHOTO  PaBHOOEGIPEHHOTO  TPEYTrOJIbHUKA  C

THIIOTEHY30M 6/ 2cm. BOKPYI KareTa.

7. Kak oTHocsATCs 00BEM IMpaBUIbHON YETHIPEXYTOJIbHOM NPU3MbI U BIIMCAHHOIO B Hee
nUAIUHApa?
KonTpoJsibHBIE BONPOCHI.

1) Tlouemy HMIMHAP, KOHYC U IIAp HA3BIBAIOT TEJIAMHU BpAICHUS?

2) Yewm ornuuaercs map ot chepsi?

3) Kakoii ¢urypoii sBisercs oceBoe ceueHue ImHaApa? Kak HaXxomauTcs IIIOMIaIb
0CEBOI'0 CEYEHUS IMIMH/IPA, €CITU U3BECTHBI PaJInyC U BHICOTA LIUIUHPA?

4) Kaxkoii ¢urypoit siBisieTcss oceBoe cedeHue konyca? Kak BbIUHMCISIETCS IIIOIIAIb
0CEBOr'0 CEYEHUsI KOHYCa, €CIIM U3BECTHBI PaJInyC U BbICOTA KOHYca?

5) Kakoii hopmyrnoit B KOHyce MOXKHO CBsi3aTh JunHYy oOpasyromieit (1), Beicory(h) wu
paauyc (R) ?

6) Ilnomans cdepsl Beucisercs mo dopmyire S = 4wR?2, Boeaute Gopmyiny s
BBIYUCIICHHSI TTOMIAN c(hephl uepe3 JruaMeTp.

7) TlpuBemute mpuMepbl pealbHbIX 0OBEKTOB, KOTOPBIC SIBISIFOTCS TEJIaMH BpAILCHUSL.
(nampumep, kopmyc ¢uomactepa — 310 uuiauHAp) IlpuBeautre He MeHee Tpex
PUMEPOB.

Dopma omuemnocmu — nipakTuyeckas padora, ohpopmiIeHHas B TETPaau

Ilpakmuueckoe 3anamue
Tema: Pemenue 3axa4d o teme «O0OBEMBD).
Ienw: chopMupoBaTh YMEHUS M HABBIKU B PEIICHUHM 33124 110 TEME
Bpems evinonnenun:1 yac
Cooepicanue padomul:
1.dpoHTaNBHEIN OMTpOC
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2. Pemienue 3agau
1.Cxonpko ceHa (B TOHHAaX) BMEIIAeT CEHOBal pa3MepamMu 6 x4x3 M, eciau TIOK CeHa UMeEeT
pasmepsl 0,8 x 0,4x 0,5 m u Becut 20 kr?
2 Haiiiute 06beM LUIMHPA, ECITH PAIUyC OCHOBAHHS paBeH 2v/2 cM, a BHICOTa 3 CM.
3.HauGonpimass nuaroHaib MPaBUIBLHON IIECTUYTOJIBHON MPU3MBI paBHA 8 CM U COCTABIISET C
00koBBIM pebpom yroa B 30°. Haliaure 00beM IpHU3MBIL.
4.00beM KoHyca paBeH 6 cm?. UeMy paBeH 00beM IWIMHAPA, KOTOPHIM HMMEET TaKoe Ke
OCHOBAaHHE M TaKyIO € BbICOTY, KaK U KOHYC?
5.00pem konyca paBeH 40. Uepe3 cepenuHy BBICOTHI MapaieIbHO OCHOBAaHHIO KOHYycCa
MIPOBEICHO CEYEHHUE, KOTOPOE SBIJISIETCSI OCHOBAHMEM MEHBIIET0 KOHYCa C TOM K€ BEPIIMHOM.
Haiinure 00beM MEHBIIIEr0 KOHYCA.
6.B ocHOBaHMM MHpaMHJIBI KBAIpaT cO CTOPOHOU 4 cM. bokoBbie pebpa mupamMuabl paBHBL 6 CM.
Haiigure 06beM nmupaMubl.
7.B ocHoBaHuu nupamu sl JexuT TpeyrodbHuK ABC, 2B = 90°, AB=8, BC=6. bokoBsie pedpa
MMpaMUIbI HAKJIOHEHBI K TIJIOCKOCTH OCHOBaHMsI 1o yriioMm 60°. Haligute o0beM mupamMuIbl.
8.Pagnyc ocHOBaHUSI KOHYCa OTHOCUTCS K €ro BBICOTE Kak 3:4, a ero oOpasyromias pasHa 10 cm.
Haiiaure pebpo kyda, 00beM KOTOPOro paBeH 00beMY JaHHOTO KOHYCA.
@opma omuemnocmu — ripaKTudeckas padora, opopmiieHHas B TETpaau

Ilpakmuueckoe 3anamue
Tema: BrimonHeHue TeCTOBOTO 3a1aHusI 10 TeMe «O0BeMBD».
ILlens: poBepUTH KAYECTBO YCBOCHHUS 3HAHUN U YMEHUH 1O JaHHOH TeMe.
Bpemsa evinonnenusa:1 yac
Cooepotcanue pabomur:
Boi6epute o uH npaBUIbHBIA BapUaHT OTBET.
MHOroOrpaHHUKH
1. YkaxuTe uncio quaroHaien Kkyoa
1) 2; 2)4; 3)6
2. YKaxXuTe 4nucio rpaHeit Kkyoa
1) 8; 2)4; 3)6
3. Ykaxute popMyiy MOJHON MOBEPXHOCTH KyOa
1)S=d% 2)S=4d% 3)S=6d°
4. Ykaxwure popMyny oobema Kyda
1)V=a% 2)V=4s4 3)V=6d°
5. O6bem kybOa paBeH 8. Haliaute miomaab ero moBEpXHOCTH.
1)8; 2)24; 3)16
6. Bo ckosibko pa3 yBenuuuTcs 00beM KyOa, eciin ero pedpa yBeJIM4uTh B TP paza?
1) B 3 paza; 2)B9pa3; 3)B27pa3
7. Bo cKkoiBbKO pa3 yBETUYUTCS IUIOIIAJlb MOBEPXHOCTH Ky0a, €Clii ero pedpo yBEIUYUTh B TPU
paza?
l)B3paza; 2)B9pa3; 3)B27pa3
8. Ilimomane moBepxHOCTH KyOa paBHa 24. Haiinute ero oobem.
1)8; 2)24; 3)16
9. Ykaxure uncio pedep kyda
1) 6; 2)12; 3)8
10. Ykaxknute 4yucio rpaHei NpaBUJIbHON YETHIPEXYTOJbHON TUPaMUIbI
1) 6; 2)4; 3)5
11. Ykaxure yncno pedep NpaBUIbHON YETHIPEXYTOJIbHON MHUpaMUIbI
1) 6; 2)4; 3)5
12. VkaxxnuTe 4ucino BEpUIMH NPABUIBHON YETHIPEXYTOJIbHOM MUPAMU/IBI
1) 1, 2)4; 3)5
13. Yxaxure popmyny oObeMa mupamMuIbl
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)V=a-b-h; 2)V=nR’h; 3) V=1S,-h

14. Haitnute 00BbeM MUpaMHIbl, BEICOTa KOTOPOU paBHA 6, a OCHOBAHUE — MPSIMOYTOJIBHUK CO
cropoHamu 3 u 4.

1) 72; 2)24; 3)42

15. Haitaute 00beM nupamMuibl, BEICOTa KOTOPOU paBHa 6, a OCHOBAHUE — KBAJIpaT CO CTOPOHOM
3.

1) 36; 2)18; 3)9

16. Bo CKOnbKO pa3 yBENMYUTCS OOBEM TNPABUIBHOM YETHIPEXYrOJbHOW MHPAMHUJIBI, €CIIU
CTOPOHY OCHOBaHHUS YBEIUYUTH B 2 paza?

1) B 2 paza; 2)B4pa3a; 3)B6Dpa3

17. Bo cKkoJIbKO pa3 yBeIMUYUTCS OOBEM MPABWIBHON YETHIPEXYTOJbHOW MHUPAMUMIBI, €CIIU €e
BBICOTY YBEIMYUTH B 2 paza?

1) B 2 paza; 2)B4 pa3a; 3)B6pa3

18. Jlnaronanb npsiMOYroJbHOTO Mapaijiesienunea HaxoauTcs no popmyie

d=a'b-c; 2) d?=a’ + b? +c% 3) d=a’ + b* +c*

Tena BpaleHus
1. Ykaxute Gpopmyny oObema HUIUHIPA

)V=a-b-h; 2)V=mR’h; 3)V=-zR’h

2. Ykaxute Gpopmyny odbema KOHyca

1)V=a-b-h 2)V=rR’h; 3)V=1aR’h

3. Ykaxute popmyny oObema mapa

1) V=nR?h; 2)V=nR% 3) V= R’

4. Bo CKOJBKO pa3 YyBEIMYUTCS O0BEM IWIMHIPA, €CIIU PaJUyC OCHOBAHHS YBEJIUYUTh B 2
paza?

1) B 2 paza; 2)B4 paza; 3)BO6pa3

5. Bo ckoJIbKO pa3 yBEeIMUYUTCS 00bEM LIUIMHJPA, €CIH €r0 BBICOTY YBEJIUYUTh B 2 paza?
1) B 2 paza; 2)B4 paza; 3)BO6pa3

6 Ykaxure Gpopmyiry O0OKOBOI MOBEPXHOCTH KOHYcCa

1)S=2nRh; 2) S=nRL; 3)S=nR?

7. Ykaxute popMyny 60KOBOM MOBEPXHOCTH LMIIMH]IPA

1)S=2nRh; 2) S=nRL; 3)S=nR?

8. Ykaxute hopMyay HOBEPXHOCTH ILIapa

1)S=2nRh; 2) S==nRL; 3)S=4nR?

9. Ykaxute popMyny NoJHON MOBEPXHOCTH LMIMHIPA

1)S=2nR(R+h); 2) S=aR(R+L); 3)S=4nR?

10. Vkaxure GpopMyIly MOJIHOM MOBEPXHOCTU KOHYyCA

1)S=2nR(R+h); 2) S=aR(R+L); 3)S=4nR?

11. Bo ckoibKo pa3 yBelIMYUTCs 00bEM I1apa, €CIIU ero paJuyc YBEIUYUTh B 2 paza?

1) B 2 paza; 2)B4pa3a; 3)B8pa3

12. JlnuHa OKpy>KHOCTH OCHOBaHMS LIMJIMHJpPA paBHA 3, BeIcOTa paBHa 2. Haiinure miomanp 60-
KOBOI MOBEPXHOCTH LIMJIUH/PA.

1) 5; 2)18;, 3)6

13. Kakas u3 ¢uryp BpaieHus: HOJTyYUTCs PU BpallleHUU NPSIMOYTOJbHUKA BOKPYT OJJHOU U3
€ro CTOpoH?

1) map; 2) KoHyc;  3) UMIUHAP

14. Kakast u3 ¢uryp BpameHust MoJy4yuTcs Ipy BPaLIeHUH IPSIMOYTOJIBHOTO TPEYTroJbHUKA
BOKPYT OJHOTO U3 KaT€TOB?

1) map; 2) koHyC;  3) WIMHAP
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15. JlnuHa OKpYKHOCTH OCHOBaHUS IIMIUHpa paBHa 3. Ilnomaas 60KOBOM MOBEPXHOCTH paBHA
6. Haiinure BbICOTY LUIMH/pA.

1) 2; 2)18; 3)6

16. Bricota koHyca paBHa 4, a JyiHa o0pa3ytomiei — 5. Haiiaure nuaMerp OCHOBaHHS KOHYcA.
1) 5; 2)18; 3)6

17. llmymHIp ¥ KOHYC MMEIOT o0liee OCHOBaHUE U OOIIYIO BBICOTY. Bhrauciure o0beM 1UITUH-
Jipa, eciu 00beM KOHyca paBeH 25.

1) 75; 2)50; 3) 100

Dopma omuemnocmu — nnpakTudeckas padbora, opopmiIeHHas B TETpaan

Hpaxmuuecxoe 3aHAmue

Tema: Penienue 3a1a4 npoecCHOHATLHON HAITPABICHHOCTH.
Ilenw: B xone penieHus 3aa4d M0Ka3aTh CBSI3b MATEMATUYECKUX 3HAHUN U YMEHHI C
po(heCcCHOHATLHOM U MTPAKTUYECKOH JIeITeIbHOCTHIO.
Bpemsa evinoanenusn: 4 uaca.

Cooepotcanue pabomuwl:

3anmanus 1, 2, 8, 9, 13 BeIMONHSAIOTCS KOJUIEKTUBHO 1 oOyuatomuiicss paboTaeT y JOCKH,
OCTaJIbHbIE —CAMOCTOSATEIBHO.

1. CkoIbKO KaMBIIIUTOBBIX IUIHT (TUIOTHOCTRIO 0,3 r/CM3) pasmepom 4,5 x 1,22 x 0,075M MOXHO
HOTPY3UTh HA IPULIEH, €CIIU TAray MOXKET BE3TH MPULEH C Harpy3kou 2,5 17

2. Haiinute 00beM MBI [l XpaHEHUsl OBOIIEH, TONIEPEUHOE CeUeHNe KOTOPO — Tparerusl.
Jnuna simel 12 M, timy6una 0,8 M, mupuHa aHa 1 M, mupuHa BepxHei yacTu simbl 1,4 M.

3. HaiiTu eMKOCTb 0OJIbILIEIPY3HOTO TPAKTOPHOT'O MpHIIeNa BbICOTOH 1,5 M, y KOTOpPOro HO U
BEpX — NPSAMOYTOJIbHUKH, pazMepamu 2 X 2,.5m u 2,8 % 3,5 m.

4. CunocHas OaiHs umMeeT GopMy LHMIMHIPA, BBICOTA 7 M, @ BHYTPEHHUH 1UaMeTp OCHOBAaHUS
10 m. KakoBa ee eMkoCTh?

5. Onpenenuts Maccy Ky4M 3epHa, UMeromeil popMy KoHyca ¢ OKPYKHOCTbEO OCHOBAaHUS
31,4m u o6pa3yromieit, paBHoit 6 M. Macca M 3epHa cocTtasisieT 690 kr.

6. Pazmepsl ky30B0B camocBanoB MA3-205 u 311JI-150 cooTBeTCTBEHHO paBHBI
6,07x2,64x2,44 M 6,72x2,39x2,18 M. KakoB 13 HUX Gonee BMECTHTENEH

7. Kanucrpa /U1 MallmHHOTO Macja uMeeT (opMy IpSIMOYTOJIbHOTO Mapajulesenumneaa.
Pa3meps! kanuctpel 12x27x35 cm. HaliquTe noinHy0 NOBEPXHOCTh KaHUCTPHI.

8. TpebyeTcst ycTaHOBUTD pe3epByap Ul XpaHeHUs OeH3MHa, EMKOCThIO 10 M° Ha TIOmA/IKe
pasmepom 2,5%1,75 M, cayxarei ajis Hero 1HoM. HaliTu BeICOTY pe3epByapa.

9. MammHHO€e Maclio, HAIUTOE B KOHUYECKH cocya BeicoTor 0,2 M u nuamerpom 0,4 M,
NepeauBaeTcsl B [MWJIMHApUYECKUN cocyn, ruaMmerp kotoporo 0,3 m. Kak Beicoko Oyner cToATh
YPOBEHB Maciia B cocyae ?

10. Benpo umeer popmy yced€HHOTO KOHYCa, paauychl KoToporo 12 cM u 16 cM, obpasyrommast
38 cM. HaiiTu BbICOTY Be/jpa M BBISICHUTH CKOJIBKO JTUTPOB OCH3MHA OHA00UTHCS, YTOObI
HAIOJIHUTh BEAPO.

11. Kyua me6Hs1 umMeeT KOHHMUYECKYIo (hopMy, palyC OCHOBAHHUS KOTOPOil 2 M, a oOpa3zyromas
25M

Haiitu 00BEM Kyun meOHs.

12. Kuprinu pazmepom 25 x 12 x 6,5 cm umeet maccy 3,51 kr. Haiiaure ero mioTHOCTS.

13. Tpu natyHHBIX Ky0a ¢ péopamu 3 cM, 4 cM 1 5 cM neperiaBuiIn B ouH Ky60. Kakoe pebpo y
3TOTO Kyba?

14. CrakaH4MK 7151 MOPOKEHOT0 KOHMUYECKOU (hOpMBI UMEET IITyOuHYy 12 ¢M U JuaMeTp
BEepxHEHN yacTh 5 cM. Ha Ha Hero cBepXy moJIoKWIM J1BE JI0)KKH MOPOKEHHOTO B BUJIE
MOJIyLIAPUM TUaMETPOM 5 CM. NIEPENOIHUT JIM MOPOKEHOE CTAaKaHYMK, €CJIM OHO pacTaet?
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15.CKxonbKO KOXKH MOMIET Ha MOKPBIIIKY (yTOoIpHOTrO Mstua paauyca 10 cm? (Ha mBs
100aBUTH 8% OT TIIOMIAIN TTOBEPXHOCTH Ms4a).
16.Bona nokpsIBaeT ¥4 3eMHOM MOBEpXHOCTH. CKOJIBKO KBAaPATHBIX KMJIOMETPOB 3EMHOMU
MoBepXHOCTH 3aHuMaeT cyma? (Paguyc 3emnu cuutath paBHbBIM 6375 KM.).
17. Konycoobpa3Has manarka BEICOTOH 3,5 M C TMaMETPOM OCHOBAHUS 4 M MOKPHITA
napycuHoi. CKOJIbKO KBaJpaTHBIX METPOB MapyCHHBI MOILIO Ha MajaaTKy?
18. CKOJIBKO MPOLIEHTOB OTXOJIOB MOJIYYUTCs TpH nepepadorke 400 mMTYyK KPYyriioro jieca
JuaMeTpoMm 22 cM | IiuHOo#M 6 M B Opyc 18x18x600 cm?
Dopma omuémnocmu: nicbMeHHas pabota, ohopMIICHHAs B TETPaIu.

Hauana mamemamuueckozo ananusza 26 vacoe.

Ilpakmuueckoe 3anamue.

Tema: Boluucnenue npou3BOAHBIX.

Ilens: HayuuThCs BBIYUCIATD MPOU3BOIHBIC DIIEMEHTAPHBIX, CIIOKHBIX (PYHKIIUA.
Bpemsa evinonnenusa: 4 yaca

Oobopyooeanue: KapTOUKU-3a]JaHUS.

Cooepotcanue pabomuwl:

1. Pemennie ynpaxxHeHHI Ha HAX0XICHUE TPOU3BOAHBIX (DYHKIIUMA.

2. CamocTosTenpHas padora.

Bapuant Ne 1

1. Haligure mpousBoHbIC (DYHKITUI:

a) y=x+2x" +4x 1) Y = XC0S X
2
0) y=7x*+2x-3 K) y=
) y=Tx"+2x )y 1o x
1 1 2
B) y=x+=+= my=—
x 2 X
r)y:§+4\/; 1) Y =Sin X+ CoS X
X
1 .
e)y:4cosx+z K) y = 25in X+ 3C0S X

3) y=2tgx +3X
2. HaﬁHHTC IMPOU3BOAHYIO U BBIYHUCIIUTC €€ 3HAYCHNUC B YKa3aHHOI>’I TOYKCEC:
a) y=2x"+4x  X,=2

06) y=CO0SX , x0=%
3. HaiiTi npou3BO/IHbIE CAEAYIOIINX CIOKHBIX (PYHKIIMMA:
a) y=0Bx-2)' r) Yy :cos(2x+%)
6) y=+x—4x* 1) y =cos® X
A 1

B) y =SIN5X € Y=—"T"=

)Y )Y (5x+1)°
Bapuant Ne 2
1. Haiigute npon3BOAHYIO JaHHOH (PyHKIMH:
a) y=x"+3x*+2x u) y = Xsinx
0) y=4x>+4x-2 K) y= X2

1+x
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B)y:5+l+\/; JI)y:i
X

X3
3 .
r)y:5\/;+— 1) Yy =sin X +tgx
X
e)y:4sinx+% K) y =3sin X —2c0Ss X
3) y=4x—Ctgx

2. Haiigute npou3BOIHYIO U BBIYMCIUTE €€ 3HAUYCHUE B YKa3aHHOM TOYKE:
a) y=3x"+x X,=-1

0) y=sinXx Xo =7
3. Haiitu nmpou3BOIHBIC CISAYIOIINX CIOKHBIX (QYHKIIAN:
a) y=(Tx+3)° r) y=sin(3x—§)
6) y=+2x+x° n) y =sin’ x
1
B) ¥ =COS /X ey y=—
)y )Y (6% 1)

KoHTponbHbIE BONIPOCHI:

1. Yro Ha3bIBaeTCS IPOU3BOIHON (QYHKITUCH?

2. BcioMHUTH (OpMYIIBI TPOU3BOIHBIX MPOCTHIX (PYHKIIUH.

3. Kakast pyHKIMST Ha3BIBAETCS CIOXKHOM?

4. Kak HailTi IpOU3BOJIHYIO CIIOKHOM QyHKIIMNU?

5. 3anmcarp HOpMYIIBI IPOU3BOJHBIX CIOKHBIX (PYHKIIUH.

®Dopma omuemnocmu — ipakTuyeckas padbora, ohopmiIeHHAs B TETPAIH

Ilpakmuueckoe 3anamue.

Tema: ViccnenoBanue (pyHKIMU C IIOMOLIbIO TPOU3BOIHOM.

Ilens: Hayuntbcs NpUMEHSTh IPOU3BOIHYIO JJISl UCCIIEOBAHUS (PYHKIIMN HA DKCTPEMYM U
noctpoeHue rpaduka. Haydutbcst BBIMMCIATH ¢ HOMOIIBIO IPOM3BOIHON HanOoIbIlee U
HauMEHbIIee 3HaYCHUS] PYHKIIMH Ha TPOMEXKYTKE.

Bpemsa evinonnenua: 64acos

Oobopyooeanue: KapTOUKU-3a/IaHUS.

Cooeporcanue pabomeor:

1. HaiiTu MHTEpBAIIbl MOHOTOHHOCTH M OKCTPeMyMBI GyHKIMHU y = 3x° — 6x

2. UccnenoBath GYHKIHIO Ha SKCTPEMYM € IIOMOIIBIO IPOU3BO/IHOI U IOCTPOHTH TPadUK:
4

y=2x"—6x; y=2+45x"—3x%; y=x+—; y=+2-x".
X

3. HauGonbliee u HauMeHbIIee 3HaueHus QyHKIMU y = 2x° —6x Ha [0;2]
4. CamocrosiTenbHas padora.

Bapunant Ne 1
1. Uccnenyiite GyHKIMIO U HOCTpoiiTe rpaduk: y = 2x° —6x +5
3

2. Haiijute HanGonblIee 1 HAUMEHBIIIEE 3HaueHust QYHKIUK Ha oTpeske [-2;1] y = x* —2x

Bapunant Ne2

60



1
1. Uccnenyiite GyHKLNIO U TOCTPOTE rpaduk: y = —Zx4 —x°

2. Haiijiute HanGoblIee 1 HAMMEHbIIEE 3HaueHust QyHKIMK Ha oTpeske [-2;1] y = 6x — 2x°

Bapuant Ne 3

1. Uccnenyiire GyHKUMIO U ocToiiTe rpaduk: y = x* —2x°

2. HaiiuTe HanOosibIliee ¥ HAMMEHbIIee 3HaUCHHs (YHKIIMK Ha oTpe3ke [-1;3]

l 3 2
=—x"-2x"+1
773

Bapuant Ne 4
1. Uccnenyiire GyHKIMIO U ocTolTE rpaduk: y = x* —2x° +5
2. Haiijiure HanGoblIee 1 HAUMEHbIIee 3HaueHus GyHKuun Ha orpeske [0;2] y = —4x® +3x

KoHTponbHbIE BONIPOCHI:

1. Kak HaliTu UHTEpBaJI MOHOTOHHOCTH.

2. YTo Ha3bIBAETCS SKCTPEMYMOM (PYHKIIUU.

3. IlpaBmiio HaXOXKJIEHHUS MAaKCUMyMa M MUHUMYMa (PYHKIIUN C TIOMOIIBIO
MPOU3BOIHOM.

4. IlpousBecT cxeMy UCCIeI0BaHUS (PYHKIIMHU C TOMOUIbIO TPOU3BOJHOM.

5. JlaTb MOHATHE TOYEK pa3pbiBa (PYHKIIUH.

Dopma omuemnocmu — nipakTuyeckas padbora, ohopMiIeHHAs B TETPAIH

IlIpakmuueckoe 3anamue
Tema: Pemenue 3a1a4 npodecCHOHATLHON M MPAKTUYCCKOW HATPABICHHOCTH.
Iens: chopMupoBaTH yMEHUS M HABBIKH B PEUICHUU 331a4 110 TEME, IMOKa3aTh CBA3b
MaTeMaTHYECKUX 3HaHUI U yMEHHH ¢ Tpo(ecCHOHaNbHOM U MPAaKTUYECKOM NesITeIbHOCTBIO.
Bpems evinonnenusn:?2 yaca
Cooeporcanue pabomur:
3ananus 1; 2; 4; pemaroT KOJUIEKTUBHO C pa300poOM Y IOCKH.
3amanus : 3; 5 — caMOCTOSITENLHO.

1. Pemenwue 3amag
1.JIns1 XpaHeHUsI CTPOUTEIbHBIX MaTepHajIoB HEOOXOIUMO c/efaTh BPEMEHHOE XPaHWIMIIE B
dopMe cBapHOro Kapkaca, HaKpbITOro Ope3eHTOM. [l M3roTOBIEHMs KapKaca, MMEIOIIETO
dbopMy NpaBUIIbHON YETHIPEXYTOJABHOM MPHU3MBI, UMeeTcs 36 M MeTanueckoro npyra. Kakyro
HE0OXOAMMO BHIOpATh JJIMHY, ITUPUHY M BBICOTY KapKaca, 4TOOBI MOJI HABEC YMECTUJIOCh Kak
MOYKHO OOJIbIIIE CTPOUTENBHBIX MaTepHaIoB?
2.KakoBbI TOJDKHBI OBITH CTOPOHBI MPSIMOYTOJBHOTO —ydYacTKa ¢ mepumerpoM 120 M, 9ToOBI
IUIOINAb 3TOTO yJacTKa ObuIa HauOoJbIIEei?
3.IIpsAMOYTOIBHBIA yJaCTOK 3eMJIM TUIOMIABI0 4 Ta oropaxuBaercs 3a00poM. KakoBbI JOIKHBI
OBITH pa3Mephl yuacTKa, YTOObI IJI0MIa/ (b ObU1a HAUMEHBIIEH?
4.1IpoBosnoyHo# ceTkoi anuHoi 240 M HaJ0 OrOPOAUTD MPSAMOYTOJIBHBIN yyacTok 3emin. Kakue
pa3Mepsl JOJKEH UMETh Y4acTOK, YTOObI €ro IUIONaab Obl1a HanOobIIen?
5. MarepuaibHasi TOYKa JABHXKETCS MPSIMOJIHHEHHO 1Mo 3akoHy X(t)=-1/3t3+2t2+5t. a). BeiBeaute
dopMynny Ul BBIYMCICHHUS CKOPOCTH JABMXKEHHMSA B 1000 MoMeHT Bpemenu t .0). Haiigure
CKOPOCTh M YCKOpEHHE B MOMEHT BpeMeHM {=2 cekyHnbl. B).Uepe3 CKOJIBKO CEKyHJ Mocie
Hayaja JBWKEHUS TEJIO OCTaHOBUTCA?
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Dopma omuemnocmu — nipakTuyeckas padora, ohpopmiIeHHas B TETPaIH

Ilpakmuueckoe 3anamue

Tema: Pemenne 3a1a4 IpaKTHYECKON HAIIPABIEHHOCTH.

Ilenw: chopMupoBaTh YMEHUS U HABBIKHM B PEIICHUH 33]1a4 110 TEME, MTOKa3aTh MPUMECHECHUE
MaTeMaTUYECKUX 3HAHUI B MPAKTUYECKOM NEATEIbHOCTH.

Bpemsa evinonnenua:2 yaca

Cooepircanue padomel:

Pemenne 3amau:1.Ilpeanpustiie mpou3BOIUT X €AUHUI] HEKOTOPOH OJHOPOIHOM MPOAYKIIUHU B
MecsI. Y CTaHOBIJIEHO, YTO 3aBUCUMOCTh (PMHAHCOBBIX HAKOILJICHHUM MPEANPUATHS OT 00bemMa
BBIITyCKa BhIpakaeTcst hopmyioit f(x)=-0,02x>+600x-1000. [Ipu kakom 3HayeHun X
¢dbuHaHCOBbBIE HAKOILIEHUS Oy1yT MaKCUMaJIbHBIMU?

2.Peakuusi opraniu3Ma Ha BBEJICHHOE JIEKAPCTBO MOKET BBIPAXKAThCS B TOBBIIIEHUH KPOBSHOTO
JABJICHUSI, yMEHbILICHUS TEMIIEPaTyphl Tela, U3MEHEHUHU MyJIbCa WK APYTUX PU3NOIOTUYECKUX
[IOKa3aTelel. CTENEeHb peaKluy 3aBUCUT OT HA3HAYEHHOT'0 JIEKapCTBa, ero 103bl. [Ipennonoxum,
yT10 X 0003HAYAET A03Y HA3HAYEHHOT'O JIEKapCTBa, Y - (YHKIUS CTETIEHU PEaKI[MH OMUCHIBACTCS
dyHKIMEH y=R(x)=x2(a-X), IZI€ a - HEKOTOpas MOJIOKUTEIbHAs TOCTOsIHHAs. [Ipn kakom
3HaYeHUH X peaxius MaKkcuManbHa?

3.Pacxon roprodero jerkoBoro aBromoomist (mutp Ha 100 KM.) B 3aBUCHMOCTH OT CKOPOCTH X
KM/4 IpY JBWIKEHUHU Ha 4-i repeaave npuoau3nuTeaIbHo onucbiBaeTcs Gynkiueii: F(x)=0,007x-
0,18x+10,2, x>30. [Ipu Kakoi CKOPOCTH pacxo]] rOprYero OyaeT HauMEHbIIUM?

@opma omuemnocmu — ripaKTudeckas padora, ohpopmieHHas B TETPaau

Ilpakmuueckoe 3anamue
Tema: BrinonHeHue TeCTOBOro 3ajanus no teme «lIponsBogHasy».
Ilenw: npoBepuTh 3HaHUs 10 TeMe «[IpousBomHaNY.
Bpemsa evinonnenua: 2 yaca
Oobopyooeanue: KapTOUKU-3a/1aHUS.
Cooepotcanue pabomuwl:
BrinonHeHne TecTOBOrO 3a/1aHusl:
Bapmuanr 1

Al. Haiigute npousBoiHyt0 QyHKIMU V = 4x°.
1) 12x° 2) 12x 3) 4x° 4) 12x°

A2. Haiiute npousBonnyto ¢pyukmun ) = 06x—11.

1) -5 2)11 3)6 4) 6x
x-1
A3. Haiigute npousBoaHyt0 QyHKIMK V= —
1 x—-1 2x +1 1
)= 2) — 3) 2 4) =
X X X X

A4. HaiinuTe npou3BoaHyI0 QyHKIUN ) = xsinx.
1) SIN X —XCOS X 2) SiN X+ X C0S X 3) COS X 4) X+ XCOSX

AS. HaiiguTe npou3BoiHyt0 QyHKIMH Y = x*+sinx B TOuKe Xy =TT

1) 7° -1 2) 27 +1 3) 2r—1 4) 27
x' 3
A6. Beruucnute 3HaYeHUE NIPOU3BOIHON QyHKIMU V = ? - 7 +2X B Touke x,=2.
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1) 10 2) 12 3)8 4)6

A7. Haiigure npomssogsyio pyrkuun V= SiN (3x + 2) .
1) cos(3x+2) 2) —3cos(3x+2)  3)3cos(3x+2)  4) —cos(3x+2)

AS. Beruucnure 3Ha4eHHE NIPOU3BOIHON QYHKIUU ) = 3x° —12\/; B TOUKE X,= 4.
1) 21 2) 24 3)0 4) 3,5

T
A9. Berancnure 3Ha4eHHE TPOU3BOIHON QyHKIIMKU )V = E g (4x -7 ) + Z

8 Touke Xp = — | n2 2= a4
4 4 2
A10. Haiiaure npou3BoaHyIO GyHKIHHA ) = x° COS x.
1) 2xsinx 2) —2xSsinx 3) 2xCOS x +x°sin x 4) 2xC0S x—x”sinx

B1. Beruuciure 3Hauenue npoussoaHoit pynkmumn ¥ =144/2x—3 B touke x,= 26.

x—2
B2. Haiinute 3HaueHue x, npu KOTOPbIX Ipou3BoaHas pyHkuuu YV = ——>— pasHa 0.
X
Bapuanr 2
Al. HaiiguTe npousBoaHyt0 GyHKIMH JV = g XG.
6 5 1 5 5
1) 2x 2) 2x 3)§X 4) 6x
A2. Haiiute npousBognyto pyukmuu Y =12 —5x
1)7 2) 12 3)-5 4) -5x
x+3
A3. Haiinute npousBoanyto GyHkuu JV =
X
. 3 ) 2x—3 , 3 A 3
) 2 ) )~ )~
A4. Haiinure npousBoanyto ¢pyHkmuun Y = XCOSX .
1) COS X —XSIn X 2) COS X+ XSin X 3) —sin X 4) X—sinx

2 T
AS5. Haiigure npousogayio pyakimun YV =X +C0SX B TOUKE X, = E .

T
1) 7° -1 2) 7+l 3) 5_1 4 r-1
x* Bx°
A6. BoruncnuTe 3HaueHHEe TPOU3BOHON QyHKIUU V = ? - 7 +3X B Touke x,=2.
1) 13 2)3 3)8 4) 27

A7. HaiimuTe mpon3BoaHy0 QyHKIMH ) = COS(SX - 2) .
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3

AS8. BoluycnuTe 3Ha4eHHE NPOU3BOAHON QpyHkiuu Y = — —NX BTouke Xy =
X

1) -47 2) -49 3) 47 4115

1) —2sin(5x—2) 2) -5sin(5x—2)  3) 5sin(5x—2)  4)sin(5x—-2)
1
7

A9. BeluncinTe 3HaUCHHE IPOM3BOAHON dynkumn Y =1+ cIg (2x +7T )

T 1
B TOUKE Xg =~ . 1)2 2)-1 3) -2 4) ——
4 2
A10. Haiiaure npou3BogHyIO GyHKIUHA ) = x*sinx.
1) 2xCOSx 2) 2xsinx—x* cosx 3) 2xsinx+ x” cos x 4) —2xC0S X

B1. Borunciure 3uaueHne nponssoguoil pyrkmun Y = 3044 —3x B touke x,=-7.

x+2
B2. Haiigure 3HaueHune x, Mpu KOTOPBIX MPpoU3BoaHAs GyHKIMU Y = paBHa (.
X

@opma omuemnocmu — ripaKTudeckas padora, ohpopmieHHas B TETPaau

IlIpakmuueckoe 3anamue
Tema: Brruucinenue nepBooOpa3HbIX U UHTErpala
Hean: Hayuntbes BIYMCIATE TEPBOOOPa3HYIO, ONPEACICHHBIN U HEoNpeAeIeHHbI HHTETpall.
Bpems evinonnenusa: 4 yaca
Oobopyooeanue: KapTOUKU-3a/1aHUS.
Cooepotcanue pabomor:

1. ®poHTanbHbI OIpoC.

2. Pemenue 3amau.

1.HaiiquTe mepBooOpa3Hyro ISl CASAYIONNX (DYHKITHN:

A) f(x) = V3;

B) f(x) = x8;

B) f(x) = —;

) f(x) =2 - x* + 3x7;
’Z[) f(X) = coizx - g;

E) f(x) = (4x — 5)?;
X) f(x) = sin(g — 6x).
2. Haitnure nepBooOpa3zHyro s CIeAYOMmUX QYHKIHM, MPOXOIAIIYI0 Yepe3 TOUKy M:
A) f(x) = 3x? - 8x3 +5, M(-2; 10);
B) f(x) = -8 cos x, M(g; 5).
3. BeinonHeHne caMoCTOSATENbHON pabOTHI:
BapumaHnTt 1

1. Haiinure nepBooOpa3Hyro s CIEAYIOMUX (DYHKITHIA:

A) f(x) = - 0,45;

b) f(x) = x19;

B) f(x) = —;

) f(x) =4 + 2x° + x?;
)= s = V7,

E) f(x) = (5x — 6)3;
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K) f(x) = cos(% — 5x).

2. Haitnure nmepBooOpa3zHyro s Ceayomux GyHKIHA, MPOXOIAIIYI0 Yepe3 TOUKy M:

A) f(x) = x - 9x2 + 4, M(-4; -20);
B) f(x) = 4 sin x, M(g; 7).

Bapuanr 2

1. Haiigute nepBooOpa3Hyro ISl CASAYIONNX QYHKITUHI:

A) f(x) =132;
B) f(x) = x11;
B) f(x) = —;

I f(x)= —2x + 6x° —0,5;
) f(x) = % + cos x;
E) f(x) = (V2 — 6x)°;

1
cos2(3x+m)’

XK) f(x) =

2. Haiigute nepBooOpa3Hyto AJis ClAeNYIOMKX (HYHKIUHN, TPOXOAAIIYIO Yepe3 TOUKy M:

A)f(x) =7 - 6x2 + 12x3 , M(2; -25);

B) f(x) =———, M(Z; —5).

sin2 x 4

Dopma omuemnocmu — npaKTUIecKast pabota, opOpMICHHAS B TETPaIH.

Ilpakmuueckoe 3anamue
Tema: Teopema Hrrorona-JleitOnmua.
Ilens: HayuuTbes BEIYHUCISATL TUIOIIATL M OTIPEICIICHHBIM HHTETPAI, UCIIONB3YS (GOpMYITy
Herorona- JleiiOauna
Bpems eévinonnenusn: 4 daca
Oobopyooeanue: KapTOUKU-3a/1aHUS.
Cooepotcanue pabomuwl:
1. ®ponTanbHsIi onpoc.
2. Pemrenue 3amau.
1. Beruncnure onpeiesieHHbIe UHTETPalbl:

a) f; x?dx ; 0) f_Ol(x2 + 4x —1)dx; B) f13 6x%dx ; r) f02(2x3 — x—1)dx;

1) f_ol(x2 + 2x)dx ; e)fzg cos xdx) ; %) fol x*dx; 1) f_ll(Zx2 — 5x — 7)dx ;n) f_oz(—x2 +

,12de ) f_22(3x3 — 2x)dx;  w)[%xsinxdx .

sin
3

3x)dx ; K)fg

2. Haiture tutomia ik n300pakeHHOH Gurypsl o ¢popmyite Hetorona-Jleiioauma:
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4.Bpruucnure mwiomab GUrypsl, OrpaHi4eHHON JTUHUSIMHU (IIPEIBAPUTEIHHO MOCTPOUB €€):

a)y=4x — x? 1 ocbio OX;

6)y=x’+2uy=x+4.

3. BoimonHenue caMocToATeIbHOU padoTh:

BapuanT 1
1. [ 7dx
2. [ xBdx
3. [~dx
4. [ sinxdx
5. [ 8e*dx
6. [ 4cosxdx
7. [(7x — 8)*dx
8. [(7x% —3x3 + 4x®)dx
9. [sin(7x — %) dx

10. [(8cos4x — 2x +
65x+2)dx

BapuanT 2
1. [ 5dx
2. [ xbdx
3. [~dx
4. [ cosxdx
5. [4e*dx
6. [ 6sinxdx
7. [(3x + 9)%dx
8. [(5x3 —4x? + 7x*")dx
9. [ cos(5x — g) dx

10. [(6sin2x — 6+/x +
e7x—9)dx

Bapuanrt 3
1. [ 3dx
2. [ x3dx
3. [~dx
4. [ sinxdx
5. [ 5e*dx
6. [ 9 cosxdx
7. [(4x — 3)%dx
8. [(4x* + 6x2 — 8x")dx
9. [ sin(6x — g) dx

10. [(3cos5x — 7+/x +
eSx+1)dx

Bapuant 4
1. f 2dx
2. [ x°dx
1

4. [ sinx dx

Bapuanr 5
1. [ 4dx
2. [x%dx
1

4. [ cosx dx

Bapuanr 6
1. [ 6dx
2. [x7dx
1

4. [ sinxdx
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5. [ 6e*dx

6. [ 4 cosxdx

7. [(6x — 10)%dx

8. [(6x3 + 8x7 — 3x®)dx
9. [ sin(9x — g) dx

10. [(8 cos 4x — 2/x +
eSx+2)dx

5. [ 3e*dx

6. [ 6sinxdx

7. [(5x + 11)7dx

8. [(12x7 + 6x° + 4x%)dx
9. [ cos(8x — g) dx

10. [(6sin2x — 6+/x +
e7x—9)dx

5. [ 9e*dx

6. [ 9 cosxdx

7. [(7x — 2)%dx

8. [(4x3® + 3x° — 5x%)dx
9. [sin(3x — %) dx

10. [(3 cos 5x — 7/x +
6’8x+1)dx

Bapuant 7
1. [ 8dx
2. [x8dx
3. [~dx
4. [ sinx dx
5. [ 8e*dx
6. [ 4cosxdx
7. [(7x — 8)*dx
8. [(7x? — 3x3 + 4x>)dx
9. [sin(7x — g) dx

10. [(8cos4x — 2/x +
eSx+2)dx

BapuanT 8
1. [ 9dx
2. [x%dx
3. [~dx
4. [ cosxdx
5. [ 4e*dx
6. [ 6sinxdx
7. [(3x + 9)%dx
8. [(5x3 —4x? + 7x")dx
9. [ cos(5x — g) dx

10. [(6sin2x — 6+/x +
e7x—9)dx

Bapuant 9
1. [ 10dx
2. [ x3dx
3. [~dx
4. [ sinxdx
5. [ 5e*dx
6. [ 9 cosxdx
7. [(4x — 3)%dx
8. [(4x* + 6x2 — 8x7)dx
9. [ sin(6x — g) dx

10. [ (3 cos 5x — 7V/x +
e8x+1)dx

Bapuant 10
1. [ 7dx
2. [ x8dx
3. [-dx
4. [ sinx dx
5. [ 8e*dx
6. [ 4cosxdx
7. [(6x — 10)8dx

8. [(7x? — 3x3 + 4x°)dx

BapwuanT 11
1. [ 5dx
2. [ xbdx
3. [ ~dx
4. [ cosx dx
5. [4e*dx
6. [ 6sinxdx
7. [(5x + 11)7dx
8. [(5x3 — 4x? + 7x*)dx

9. [ cos(5x — g) dx

Bapuant 12
1. [ 3dx
2. [ x3dx
3. [~dx
4. [ sinxdx
5. [ 5e*dx
6. [ 9cosxdx
7. [(7x — 2)3dx

8. [(4x* + 6x2 — 8x")dx
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9. [ sin(7x — =) dx 10. [(6sin2x — 6+/x + 9. [ sin(6x — =) dx
4 7%= dx 3

10. [(8 cos 4x — 2V/x + 10. [(3 cos 5x — 7/x +

e5x+2)dx e8x+1)dx

Dopma omuemnocmu — ripaKTudeckas pabora, ohpopmiieHHas B TETpaau

Ilpakmuueckoe 3anamue
Tema: Penienue 3a1a4 npoecCHOHATLHON HAITPABICHHOCTH.
Lenw: chopmupoBaTh HABBIKK MPUMEHEHHSI MHTErpaia P PELICHUH 3a/1a4 IPUKIaTHOTO
XapakTepa U ¢ IPOU3BOJICTBEHHBIM COJIEP/KaHUEM.
Bpemsa evinoanenusn: 2 yaca
Oobopyoosanue: ONIOPHBINA KOHCIIEKT
Cooepircanue padomel:
1.PaboTa ¢ OropHBIM KOHCTIEKTOM.
2.Pemenue 3a1a4 Ha OCHOBE OMOPHOTO KOHCIIEKTA.
OnopHbINA KOHCTIEKT:
3agaya 0 BLIYMCIEHHHN MYTH

CornacHo (1)I/I3I/I‘ICCKOMy CMBICITY nepBoﬁ HpOHSBOZ[HOﬁ, IIPpOU3BOJHAA (I)YHKI_II/II/I B TOYKEC €CTh

\ s
vif) =s'(f) = —
MTHOBEHHAsI CKOPOCTh TOYKH, T.€. dt . Orcroza,

MIO0JIyUEHHOE PaBEHCTBO B Ipejaenax oT t1 go t2 nomydyaem
4

I.::Es = Iv(f.).:fﬁ

ds = vig)dt . Uarerpupys

Torga nyTh, NPONACHHBIA TOYKOM PU HEPABHOMEPHOM JIBKEHHH I10 IIPSIMOM C IIEPEMEHHOU

£,

CKOPOCTBIO (€) 32 OTPE30K BpEMEHHU [ & |BBIpaKaeTCs UHTETPAIOM
t

=_[ LDt
‘ 1)

[Tpumep 1. CkopocTh MPSIMOJIMHEHHOTO ABMXKEHUS TENa BhIpaxkaeTcst popmyson L =
2t+3t2(m/c). Haiitu myTh, IpONUIEHHBIN TEJIOM 32 5 CEKYH/I OT Havajia JBUKEHUS.

Pemenue.
5

5
S=|(2t+3t)dt = ¢ *+*) | =150(m).
0 0
[Tpumep 2. JIBa Tena Hayanu JBUTAThCS OJHOBPEMEHHO U3 OJIHOM TOUKH B OHOM HalpaBlIE€HUU

o npsimoii. [TepBoe Tesno ABUKETCS CO CKOPOCThIO V. =(6t2+2t) M/C, BTOPOE — CO CKOPOCTHIO
v2=(4t+5) M/c. Ha kakom paccTosiHUsI IpYT OT JIpyra OHU OKaXKyTcs yepes S ¢?

Pemenue. Mickomas BelMurHa €CTh pa3HOCTh PACCTOSHUM, IIPOUIEHHBIX TE€JIaMU 32 S C.
5 5

S =162 +20dt=(2t*+*) | =275(m)
0 0
5 5
S,= | (4 t+5)dt= (2t 45 )| =75(m)
0 0
Takum obOpazom, S=S1-S2= 275-75=200 (m).
3aga4a 0 BEIYMCICHUH PA00THI NEPEeMEHHOMH CHIIbI
[TycTe MaTepuanbHas ToUKa noj aectBueM cuibl F nBuxkercs no npsamoil. Eciu neictByromas
CHUJIa TIOCTOSIHA, a IPOUICHHBIN MyTh PaBeH S, TO KaK U3BECTHO U3 Kypca GU3HKH, paboTa A 3Toii
F Berancnsiercs mo gopmyie:
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A=F*s
Paboty nmepemenHnoit cuibl f(x) npu nmepeMenieHnun mo ocu OxX MaTepUAIBHONW TOYKH OT X=a JI0
x=b, HaxoauM 1o dpopmyie (3):

3
J‘ Fix)dx

A== )

Pemenunu 3a1a4 Ha BBIYHMCIICHUE PAOOTHI CHIIBI YIIPYTOCTH, CBS3aHHBIX C PACTSKEHUEM H

c)KaTheM IpyKHUH, OCHOBbIBaeTcs Ha 3akoHe ['yka. I1o 3akony I'yka cuna F, pacrarusaromias

WIN CKMMAIOIIAsk IPY>KUHY, IPOTIOPLUUOHAIBHAS 3TOMY PAaCTsDKEHHIO MITH CXKaTuio, T.e. F=kx,

/1€ X — BeIMUMHA PaCTSHKeHHs WU ckaTus, k — koahpUIMEeHT mponopIuoHaIbHOCTH.

[Tpumep 1. Cuna ynpyroctu F npyxunsl, pactsaytoit Ha 11 = 0,05 M, paBaa 3H. Kakyro padoty

HaJI0 MPOU3BECTH, YTOOBI PACTSIHYTH NPYXkuHY Ha 12 =0,1 M?

Pemenue. [loncraBus nanusie B popmyny 3akona I'yka, momxyuanm: 3=k*0.05, T.e. k=60,

CJIeIOBATENILHO, CHJIA YIPYTOCTH BhIpaxkaeTcsi cooTHomenueM F=60x. Haiinem padoty

NepeMEeHHOI cuitbl o gopmyiie (2), nonaras, yro a=0; b=0,1:

0.l 1
Jﬁoxdx = 30:8[3

A= " =0,3]1x

3agaua o cuJjie 1aBJIEHUS KUTKOCTH

CornacHo 3akony [lackans BenmuurHa P naBieHus ®KUAKOCTH Ha TOPU30HTATBHYIO TUIOIIAIKY

BeIYHCIIIETCS 110 hopmyine P=gphS, (4)

['me g — yckopeHnue cBOOOHOTO NaJCHUS B M/C2;

p— IJIOTHOCTB >KUJKOCTH B KI/M3;

h — rnyOuHa morpyKeHus MJIOIIAIKU B M;

S — mouaapb MIOHIAAKN B M2.

[To 3Toit hopmyIie HeIb3s UCKATh JABJICHUE KUIKOCTH Ha BEPTUKAIHHO MOTPYKECHHYIO

IUIACTHUHKY, TaK KaK €€ pa3Hble TOUKH JIeKaT Ha pa3HbIX INIyOUHaX.

[TycTh B ®KUAKOCTH MOTPYKCHA BEPTUKAIBHO IJIACTUHA, OTPAaHUYCHHAS IMHUSAMHU X = a, X = b, y1

= f1(x) m y2=f2(x); cucrema KoopuHaT BbIOpaHa TaK, KaK yKa3aHO Ha PUCYHKeE 1.

s pemienus 3a1aun pa3o0beM IUIACTHHY Ha N yacTed (MaJibIX TOPU30HT aJIbHBIX MOJIOCOK)

MPSIMBIMH, TIAPAIIIETHHBIMU TTOBEPXHOCTH KUIKOCTH (T.€. mapajuiensubivu ocu OY). Ha

riryOMHe X BBIIETHM OJIHY U3 HHX M 0603HaunM uepes f(x) ee muHy, a uepe3 L% ee mmpuny.

IIpuHsB MOJIOCKY 3a NPSIMOYTOJIBHUK, HAXOAUM €€ IUIOIIA/lb S = flx) ox

F=gafix) dx x

Haiinem muddepennman dp stoit hyHKINUN.

dp = gaf (x) xdx

Torna no 3akony [lackans uHTErpUpys MOTYYSHHOE PABEHCTBO B MIpe/iesiax OT X =a 10 X = b,

MoJIy4Yum
&

I prix)dx
P=g ¢ (3)
[Tpumep
AxBapuyM uMeeT GopMy NpsMOYToJIbHOTO Napaenenunena. Haiinem cuimy naBineHust BOabl
(mmotHOCTH BoJbl 1000 Kr/M3), HanoNHsOIIEH aKkBapuyM, Ha OJHY U3 €ro BEPTUKAJIbHBIX
CTEHOK, pa3zMmepbl koTopoi 0,4 M x 0,7 M.
Pemenue. Boibepem cuctemy koopauHar Tak, 4To0bl ocu Oy u OX cOOTBETCTBEHHO COAEPKATIU
BEpXHEe OCHOBaHME U OOKOBYIO CTOPOHY BEpTHKAIBHOM CTEHKH akBapuyma. i HaX 0K aeHUs
CHWJIBI IaBJIEHUS BOJIbI Ha CTEHKY Bocmoib3yeMcs popmyioii (3). Crenka umeer popmy

HNpSIMOYTOJIBHUKA, II0O3TOMY £(x)=0.7x, x€[0,0.4] Tak kak npezaensl uHTErpUpoBanusd a=0 u
b=0,4, To momyunM:
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0.4 2pn4
P=g I[1000"‘0,?‘ * xdx =700 %r =56g ~ 549H

0

No  ®dusuyeckas BenIuyrMHa dopmyna Enuuuiisl

n/n U3MEPEHUS

1  Ilyrsb, npoiiIeHHBIN TOUKOH C IEPEMEHHOMN E t1t2 -c
CKOpPOCTBIO U (t) 3a OTpE30K BpeMeHH [t 1, 12 L (t) — M/c;

p (t) 32 oTpesok Bp [t1, 2] S s—(za

2  Pabora nmepemeHHO# cuibl f(X) Ha MyTH OT TOYKH a JI0 ? f(x) — H;

TOYKH b If(x)cfx a,b—wm;
A=z A — JIx.
3 Cuna naBiieHUS KUAKOCTH Ha BEPTUKAIBHYIO IIacTUHY  P=Q g=9,8 m/c 2 ;

2 3

‘I‘pr(x]dx p—xr/M”;

5 a,b—wm;
p—H.

2. Pemmre 331241 Ha OCHOBE OITOPHOT'O KOHCIIEKTA!
1.CkopocTh MPSIMOJIMHEHHOTO ABMKCHHS TeJa BRIpakaeTcs popmymnoi L = 9t2-2t-8 (m/c).
Haiitu nyTh, MpoiiAcHHBIN TeIOM 32 3 CEKYH/IS OT HayaJla JIBUKEHHUS.
2.J1Ba Tena HayallM IBUTaThCs OJHOBPEMEHHO U3 OJTHOM TOYKH B OHOM HAIPaBJICHUU I10
npsmoil. IlepBoe Teno nBukeTcs co ckopocThio vV1=(2t2+4t)m/c, M/c, BTOpoe — cO CKOPOCTbIO
v2=(3t+2)m/c, M/c. Ha kakoM paccTOSIHUM APYT OT Apyra OHHM OKaxyTcs depes 10 ¢?
3.Cuny ynpyroctu F npysxunsl, pactsaytoii 11 =0,02 m, paBuna 2H. Kakyto paboty Hago
IIPOBECTHU, YTOOBI PACTIHYTh NPYXKUHY Ha 12=0,05M?
4.Bbrauciuth paboTy, COBEPLICHHYIO NPH cXaTuu NpykuHbl Ha 0,06 M, eciiu 1715 ee cKaTus Ha
0,01 nyxna cuna 10 H.
KoHTposbHbIE BOIPOCHI:
e Kakue ¢puzndeckne BeIMIHMHBI MOKHO BBIYHCIIUTH C TOMOIIBIO OTPEICICHHOTO
uHTerpana’?
e [lo kakoit popmyIe BEIYUCIIACTCS MyTh, IPOHIEHHON TOUKH C IEPEMEHHON CKOPOCThIO?
e [lo kakoit popmyne BeuucseTcs paboTa NepeMeHHOM cuilb?
e OT KaKuX BEJIMYMH 3aBUCHUT BEJIMYMHA CHIIbI IaBJICHUS HA IOTPYKEHHYIO B )KUIKOCTb
IUIACTUHY?
e C noMoIbo Kakoil popMyJIbl BEIUKCISIETCS CUJIA 1aBJIEHUS )KUJIKOCTH Ha BEPTUKAJIBHYIO
IUIACTUHY?
Dopma omuemnocmu — nnpakTuyeckas padbora, ohpopMiIeHHas B TETPaau

dnemenmul meopuu éeposamuocment u Mamemamuieckou cmamucmuxu 3 uaca.
Ilpakmuueckoe 3anamue
Tema: Pemienne npohecCuOHATBHOM HAMTPABICHHOCTH ¢ TPUMEHEHHEM BEPOSTHOCTHBIX
METO/JIOB.
Ileny: HayduTHCS pelIaTh HECIOKHBIE 3a7a4M 110 TEOPUH BEPOATHOCTEN U CTATUCTUKHU B
MpoeCCHOHAIBHON U TTPAKTUYECKOMN JEATENHHOCTH.
Bpems evinonnenusn: 3 yaca
Oobopyooeanue: KapTOUKHU-3aJaHUS], KOHCIICKTHI.
Cooepotcanue pabomuwr:
[ToBTOPHUTH KaK BBIYUCIISETCS BEPOSITHOCT COOBITHS, pa3Max, MOJIa,
.Pemenue 3aga4 no teme (2 yaca)
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1. Ha npeanpustuu UMEIOTCS 2 yCTPONCTBA, OAAIOIINE CUTHAJI B CIIydae aBapuu
obopynoBanus BepoaTHOCTh TOTO, 4TO B CiTy4yae aBapuu nojaact curHan 1- 0,95, a BeposTHOCTh
Toro, uro 2-0,9. Cuuras,

UYro nogaua curnana 1 u 2 ycrpolicTBaMU-HE3aBUCUMBIE COOBITHS, HAMIUTE BEPOSITHOCTD TOTO,
YTO MPH aBAPUU MOJACT CUTHAM XOTs ObI OJTHA U3 CUTHAIHM3AIHN.

2.IlycTh BCXOXKECTh CEMSIH HEKOTOPOTro pacTteHus paBHa 90% .HailTu BepoSITHOCTH TOTO, 4TO
B30MIYT 3 U3 5 MOCESHHBIX CEMSH.

3.Ilepen nayasiom Mat4a 1o GyrboIy Cyibst OpocaeT MOHETY, UTOOBI ONPECTUTh, KaKas 13
KoMmaH[ OyneT nepsas BianeTs MauyoM. Komanna «bernbie» 1o odepeau urpaeT ¢ KOMaHIaMH
«Kpacnsiey, «Cunue» u «3enéHsie». Hailaure BEpOATHOCTh TOTO, YTO POBHO B JIBYX Maryax W3
TPEX MPaBO NEPBOM BIAAETh MAYOM IOJIYYUT KOMaHAa «beibiey.

4.BeposiITHOCTh TOTO, YTO HOBas MIAPUKOBAas pydKa MUIIET IUI0X0 (WJIM He nuiieT), paBHa 0,26.
[Tokynarens B MarasuHe BBIOMPACT OJIHY HIAPUKOBYIO pydKy. Haiiaure BEpOsSITHOCTH TOTO, YTO
3Ta py4Ka MUIIET XOPOLLO.

5.BeposITHOCTB TOTO, UTO MOTOP XOJOJMIBHUKA MIPOCTY)UT Oosiee 1 rona, pasHa 0,8, a
BEPOATHOCTH TOTO, UTO OH MPOCITYKUT Oosee 2 neT, paBHa 0,6. KakoBa BeposITHOCTB TOTO, UTO
MOTOP IpociaykuT Oosee 1 rona, Ho He Oosee 2 neT?

6.Haiigute cpennee apudmernyeckoe, pasmax, MOy U MeUaHy psijia YHCEN COCTABICHHOIO U3
OLICHOK 110 MaTeMaTuke 3a 1 ceMecTp 00y4aronuxcs Ballei rpymnimsl.

7.B cpennem Ha 150 kapmaHHBIX (POHAPUKOB- TPU HEHCTIPABHBIX. HaliiuTe BEpOSTHOCTH KYIHUTh
paboTaronuii poHapuK.

8.B rpymnme 8 TypuctoB, B ToM uncie u TypucT MBan. C moMoIbio xpedust OHU BBIOMPAIOT JBYX
YeJI0BEK, KOTOPhIE JOKHBI TIOWTH B CEJIO 3a MpoayKkTamu. KakoBa BEpOsSTHOCTH TOT0, YTO
WBany BbINIAAET 10 KpeOUIo MONTH B ceno?

9.B ciayyailHOM SKCIIEpUMEHTE CUMMETPUYHYIO MOHETY OpocatoT Tpuxbl. Haiinure
BEpPOSITHOCTh TOT'0, YTO PEIIKA BHIIAJAET POBHO JIBa pasa.

10.MexaHn4ecKHe 4achl ¢ IBEHAAaTHIACOBBIM A (ep01aToM B KaKOKW-TO MOMEHT CIIOMAJINCh U
nepectaiu uaTu. Haliaure BEpOATHOCTh TOTO, UTO YaCOBAsI CTPEIKA OCTAHOBUIIACH IOCTUTHYB
OTMETKH 4, HO HE JTOWASI 10 OTMETKH 7.
11.BeposTHOCTD TOTO, YTO HOBBI MEPCOHATBHBIN KOMIIBIOTEP MPOCITYKHUT OOJIbIIIE r0/1a, paBHA
0,98. BepodaTHOCTh TOTO, YTO OH MPOCITYXKHUT OOJIbIIE ABYX JeT, paBHa 0,84. Haiinure
BEPOSITHOCTH TOT'0, YTO OH MPOCIYKUT MEHBIIIE ABYX JIET, HO OOJIbLIIe roja.

12.B HexoTopoMm ropoje u3 2000 nosiBuBIIMXCS Ha cBeT MitajeHueB 990 nesouek. Haiiaure
4acTOTY POXKAECHUS MaJIbYUKOB B 3TOM IOpPOJIE.
13.MapuHa u /luna 6pocaroT KyOHK 110 OJHOMY pa3y. BelurpeiBaer ta AeBoyka, y KOTOpOM
BbINazieT 6oble oukoB. [lepBoii kyOuk 6pocuna MapuHa, y Heé€ Beinano 3 ouka. Haiinure
BEPOATHOCTH TOTO, UTO /[MHa BHIUTpAET.

14.B xaxxno# nsToit 6aHke Kode CorlacHO YCIOBUAM aKkIMU ecTbh npu3. [Ipu3sl pacnpeaeneHsl
no 0aHkaM ciy4daiiHo. /Iluma nokynaet OaHKy Kode B HaJiex/1e BbIMrparh npu3. Haiiaure
BEPOATHOCTH TOTO, uTO /luma He HalAET pu3 B coell OaHKe.

Camocmoamenvnan pavoma (1 dac).

| BapuaHT
1.5t KaXX10T0 U3 COOBITHI OMpeaeanTe, KAKUM OHO SIBJISIETCS: HEBO3MOXKHBIM, JTOCTOBEPHBIM
Wi cirydaitaeiM. M3 25 genmoBek kimacca 1Boe CrpaBisitoT JieHb poxkaenus: 1)30 ssaBaps;2)30
deBpas.
2.B simuke HaxoasaTcs 2 6enbIX, 3 YepHbIX U 5 KpacHbIX mapoB. KakoBa BEpOSITHOCTh TOTO, UTO
BBIHYTHIH 11ap Oesblil Uiu YepHbIi? He Oenblii?
3.Haiinute cpeanee apudmerndeckoe. Pazmax, Mmoxy U Mmeanany 4ucen:
-21,-33,-35,-19,-20,-22.

Il Bapuant
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1. 455t KaX10r0 U3 COOBITHH OMpeAenTe, KAKUM OHO SIBJISIETCS: HEBO3MOKHBIM, JIOCTOBEPHBIM
win ciaydaitHeIM. OTKpbIBaeTCsl y4eOHUK JIMTEPATyphl U HAXOUTCS CIIOBO Ha JIEBOM CTpaHUIIE.
310 cnoBo HaunHaeTcs: 1) ¢ OykBbl «K»;2) ¢ OykBBI «by.

2.B xopoOke 3 4epHbIX, 4 KpaCHBIX U 5 CHHUX KapaHjaamieid. HaliTu BeposiTHOCTh TOTO, BBIHYTHIN
KapaHJal KpacHbIi win cuHuit? He cunmit?

3.Haiinurte cpeanee apudmerndeckoe. Pazmax, Moy U MeauaHy 4ucen:

-4,-6,0,4,0,6,8,-12.

KoHTponbHbIE BONIPOCHI:

1.Kakue coObiTHsI OBIBaIOT?

2.Kak BBIUHCIISAETCS BEPOSITHOCTh COOBITHSI?

3. Teopema CII0KE€HUS U YMHOXKEHHUS.

4.Dopmynbl a5 pacyeTa pazMaxa, MOJbl, MEIMaHbl U CPETHETO apru(PMETUIECKOTO.

Dopma omuemnocmu — caMoCTosITeNbHAs paboTa, ohopMIICHHAs B TETPA/IH.
Ypasuenus u nepasencmea 10 uacos.

Ilpakmuueckoe 3anamue
Tema: Kopuu ypaBHeHuil. PaBHocmiibHOCTh ypaBHeHU. [IpeoOpa3oBanue ypaBHEHUI.
I]en»: Bnanenue cTaHJapTHBIMU NPUEMaMU HAXOJUTh KOPHHU, 0000IAaTh, CUCTEMaTU3UPOBATb,
BUJIETh PABHOCHJIBHOCTb [TPE00Pa30BaHUS YPAaBHEHUH.
Bpema evinonnenua: 1 yac
Cooepotcanue pabomuol:
BrimonHuTe ynpaxxHeHus
1)Ypasuenus x2 — 4 = 0u (x + 2)(2* — 4) = 0 - paBHOCUIIbHBI?
2) Pente 1BYMsI crioco0amMu ypaBHEHHS M C/ICNIATh BHIBOJL:
a)Vx+11=x—1;
6)Vx—5= V2 —x
3)SIBNSIOTCA M ypaBHEHHsS PABHOCHIIBHBIMU: 2° — 25 =15 u x+ V25 —x2 =7?
4)Pemnth ypaBHeHHE:Sin 4xX = 0 U BBIYUCIUTD NOJTYYCHHBINH pe3ynabTar npu k = 0; +2

5)HaiiTi KOpeHb ypaBHEHHS: R
P P o2x-5 2-3x

Dopma omuemnocmu — npakTuyeckas padora, opopMIIEHHas B TETPaau

Ilpakmuueckoe 3anamue
Tema: Vicnionb3oBaHue CBOMCTB U Ipa@uKoB QYHKIMHA AJIs pelIeHUs] ypaBHEHU U HEpaBEHCTB.
Ilenw: oTpaboTaTh OCHOBHBIE IPUEMBI PEILICHUS] YPAaBHEHUI U HEPABEHCTB, UCIIOJIb3Ys CBOMCTBA
u rpaduk GyHKIUN
Bpem=a evinonnenusn: 1 gac.
Cooepotcanue pabomeor:
1. BcnomMHUM OCHOBHBIE CBOMCTBA (PYHKITUH.
2. Pemmre ypaBHEHUS U HEpaBEHCTBA MCIIOJIb3YsS CBOMCTBA (DYHKIIHIA:
PelnTh HEPaBEHCTBO: X2~ 2 X -3 0
Pemmmts ypaBHenue: VX 3 + 24 =3x +8+ Vx3 + 12
Pemure ypaBHeHUE sin(x® +2x% + 1) =1

4
Pemmre HepaBeHCTBO VX + 3 +1/9 —x <+/3
Dopma omuemnocmu — nipakTuyeckas padora, ohpopmiIeHHas B TETPaaH
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Ilpakmuueckoe 3anamue
Tema: PeuieHne HppaluOHANIBHBIX YPAaBHEHUM.

Llens : ipoBepUTH 3HAHUS PEUICHUS HPPALIMOHAIBHBIX YPaBHEHUH.

Bpemsa evinonnenua: 1 yac
Oobopyooeanue: KapTOUKHU-3a]JaHUS.
Cooeporcanue pabomuwr:
BrinonHeHne TecToBOro 3a/1aHusl.
Bapmuanr 1

1. Haiinure kopHHu ypaBHeHus v+ + 2 =4,

1.2 2.-6 3.14 4. KOpHE HeT

2. Pemmure ypaBuenue v~ 6 =12

1.-3 2.4 3.9 4. KOpHEH HeT
3. HaiiuTe KOpHHU ypaBHeHHs ¥4 + 25 =1+ 5
1.0:10 2.0:-9 3.0 4. KOpHEH HeT

4. PGHII/ITC ypaBHeHI/Ie ' _‘I". —hxy+9 = W :"n T 3.".' — &

1.-3 2.3 3.0;3 4. KopHeil HeT

o {2 £, ) fge? _a 17
5. Haitaute kopHu ypaBHeHus ¥ 7% =231+ 2 =8y —3x + 17

1.5 2.-35 3.-5;3 4. KopHeii Her
6. Haiinute kopHH ypaBHEHUs Jix—8)" =8-x
1.8 2 I8ie) 3. (— o] 4.8
7. Pemte ypaBHEHUE 2N+ 1 =0
1.-2 2.-2;-1 3.-1 4. [=1:e)
8. HaiinuTe KOpHH ypaBHEHHS lx7 —100W1-27x =0

| | |
1.-10; 27 2.-10;10 3. 27 4.-10: 27
9. Pemure ypaBHenne 7 6IVx® +2x+4 = 2x +32
1.-16;-2;0 2.-16 3.0;-2 4.-16;-2

Bapmuanr 2
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1. Haiinure kopHu ypaBaenust ¥4+ +1 =17,

1.5 2.96 3.-6 4. KOpHel HeT

2. Pemnte ypaBHenue 124+ 9 = w12y

1.15 2.4 3. 2. 4. KOpHEH HeT

3. Haiiyure KopHHu ypaBHeHust ¥+ + 16 =& — 4

1.0 2.0;9 3.9 4. KOpHEe#l HeT

4. Pemnte ypaBHeHHe VO7xT =243 =07 £ -6
1.-3 2.3 3.1 4. KopHeil HeT

5. Haiiute KOpHH ypaBHEHHS VAXT —3x sl =20 —xr 16
1.5 2.-3:5 3.-5:3 4. KOpHEe#l HeT

6. Pemute ypaBHeHne *+3 = V2xT 18
1.0;3 2.0;-3 3. KOpHel HeT 4.3

( 24). _
7. Pemte ypaBHeHue ' 24 —36 =0

1.36 2.24: 36 3.24 4 [36:0]
8. Haiinute KOpHU ypaBHEHUS lx" —1211-11x =0

| |
111 11 2.11;-11 3.-11 4.-11; 11
9. Pemnre ypaBHenue ' W’ +3x+7 =2x+14
1.-7 2.0 3.-7,0 4. KopHel HeT

Dopma omuemnocmu — nnpakTuyeckas padbora, ohpopMiIeHHas B TETPaau

Ilpakmuueckoe 3anamue
Tema: Penienne noxka3aTeabHbIX YPAaBHEHUN.
Ilens : ipoBepUTH 3HAHUS PELICHUS TI0KA3aTEIbHBIX YPABHEHHH.
Bpemsa evinonnenua: 1 yac
Oobopyoosanue: KapTOUKU-3a]IaHUS.
Cooepotcanue pabomuwr:
BrimmonnneHne TECTOBOTO 3aaHUS.
1. Pemmre ypaBHenue 2° = 32
1)4 2)5 3)16 4)3

2. Pemmre ypaBrenne 3¥* = 27



10

11

12

13.

14.

15.

16

17.

18.

19

1)9 2) 8 3) 2

1] — 49
-

Pemnre ypaBHeHHE (
1) 2 2)-2 3)7

Pemure ypaBuenue 12% =1

4)4

4)-7

1) 12 2) -12 3)0

Pemute ypaBuenne 2™ = 8
1)3 4 3)-4

Pemure ypaBuenue 2 - 3" = 36
N6 2)2 3)-2

1
Penmre ypaBuenne 2% = 0
1)-4 2)12 3)-12
Pemnre ypaBHeHHE 3x2—x =1
1)0;1 2)1 3)0
Peumite ypasHenue 2*7 = -2
1)-1 2)1 3)-3

2
. Pemmure ypaBHeHUne 10 =10

1)1 2) 0 3) -1;

. Pemmte ypaBnenne 3" =27

1) 3 2) 9 3)4

. Peumnre ypasrenne 57 =25

1) 2 2) 4 3)5

Pemute ypasHenne 6 = -6

1)-1 2) 5 3) KopHeii HeT
Pemmre ypasHenne 372 + 3% =90
) 2 2) 44 3)1 2)3
Pemmre ypasnenne 100°-11*10*+10=0
1) 10;1 2) 01 3 1
. Peumnre ypasrenne 6% = 36
1) 5 2) 2 3) 4.
Peumte ypasuernne 9" =-9
1) -1 2) KOpHeit HeT 3) 2

1)2 2) 35

. Pemmare ypapnenne 4°+2-:2%-80=0

4) HeT peuieHui

1

Peumite ypasrenne 3 + 3% =108

3)3

4) 11

4)-3

4) 31

4)4

4)0;-1

4)-1

4)2

4)3

4) 5

4) 10

4) 8

4)9

4) -2

75



1) 3 2) 3,5 3) 8;-10. 4) 5;-10

®Dopma omyemnocmu — npaKTHYecKas padbora, opopmieHHas B TETpaan

Ilpakmuueckoe 3anamue

Tema: PeuieHre TPUrOHOMETPUYECKUX YPABHEHU.

ILlens: poBepUTH 3HAHUS PELICHUS TPUTOHOMETPUUECKUX YPaBHEHUH.
Bpemsa evinonnenua: 1 yac

Oobopyooeanue: KapTOUKHU-3a]JaHUS.

Cooepotcanue pabomuwr:

BrinonHeHne TecToBOro 3a/1aHusl.

Bapuanm Ne 1

1
1. Boiyucaumes arcsin 7 ;

I I
1)6; 2 6:3)3;
X
2. Pewiump ypasnenue Sin |2 2 | =1;

T
— + 27k

1) 2 1K€Z

2) 4TEK,KeZ
3) ZﬁK, KeZ

T

X
3. Pewums ypasnenue COS (E - Zj =1
1) 21K K€ Z

T
— + K

2) 8 ,KEZ

1
4. Haiimu obnacme onpedeneHus QyHKyuu Y= cos2x —1 ;

X¢TEK
1) 2 KeZ

3) 4 2 xeZl
2tgx —3ctgx—-1=0

5. Pewuumyw ypaenenue ;



T
TP ez

1) arctdl,5 + ntk; 4

T
2) iz+m<’ KeZ

27
3) arctdl,5+m; 3 "V keZ
Bapuanm Ne 2

3
arccos —

1. Boiuuciumo 2
I I I

1) 3; 2)6;3 6;

2. Pewuumo ypasnenue 2c0S (-2x-1)=0;

1) ,

2) +27IK,K€Z
T

3) i€+nK,KEZ

K

1) 2 , kel

T
2) E+EK,K€Z

Y
— + TK KxeZ

3) 3 ,
1

X yHxkyua Y= sin3x -1 cywecmeyem,

4. Onpedenums, npu KaKux 3HA4eHUsx

T 2nK
X#—=+—-
1) 6 3 KeZ
K
X # —
2) 3 KeZ
T 27K
X#—=+—"
3) 3 3 KeZ

.2 ; 2y _
5. Pewiums ypasnenue ~ SIN” X+ SN 2X=3as"x=0 ;



n+2m<
1) %+7‘c1< , 2 "'xkel

2) i%“m arctg-3)+nx; kel

3) %4-7[1(, arctg-3)+nx; keZ

®Dopma omuemnocmu- IpaKTHYECKasi pab0Ta, BHIMOIHCHHAS B TETPAIH.

Ilpakmuueckoe 3anamue

Tema: Penienve npoheCcCUOHATBHONM HAMTPABICHHOCTH.

Llenw: chopmupoBaTh YMEHHUS U HABBIKHM B PEIICHUHU 3a]1a4 110 TeMe, [T0Ka3aTh MPUMEHEHUE
MaTeMaTUYECKUX 3HAHUI U YMEHUH B IPAKTUYECKON U MPOPECCUOHATBHON AESITEIbHOCTH.
Bpems gvinoinenusn: 5 yacos

Qobopyooeanue: KapTOUKU-3a/1aHUSI, KOHCTICKTHI.

Cooepotcanue pabomuoi:

3aaHus ¢ HEYETHBIMU HOMEpPaMU pellaeM KOJUIEKTUBHO € pa300pOM U pa3bsiCHEHUEM Y JIOCKHU, C
YETHBIMU HOMEPAaMHU —CaMOCTOSATEIIBHO.

1. Ha xakoe BpeMsi pacCUuTaH 3amac 3epHa B SIIMKE CeSJIKU BMECTUMOCTHIO 250 KT, eciiu
MIMpHHA ee 3axBaTa 3,7 M, a CKOPOCTh IBMXeHus 3,6 km/4? Hopma BriceBa 160 kxr 3epHa Ha lra.
2.CeB HaMeUallM 3aKOHYHTE 3a 7 gHer. OmgHako exenHeBHO 3aceBann Ha 200 ra OoJblie, yeM
0b110 HameueHo. CeB 3akoHYMIIM 3a 5 JHEll. CKOJIBKO TeKTapoB HAaMEUaloCh 3aCesATh €XKETHEBHO
Y KaKOBa IUIOLIAb 3aCEIHHOrO oIS ?

3 Bpurana konxo3a Hamedana BcaxuBath 1o 60 ra 3a 1 geHb. EsxxeHeBHO I1aH BCHAIIKH
MEPEBBINONIHAIN Ha 25 %, MO3TOMY NaxoTy 3aKOHYWIM Ha 1 JeHb paHblie cpoka. OnpenenuTs,
3a CKOJIbKO JIHEN ObLIO BCIIAXaHO MOJI€ U KaKOBa €ro IJIOLIa/b.

4. C 1ra moicoIHeYHUKA MOYKHO MOJYYUTh Macia, ®KMBIXOB U Ty3ru 12,6 11, mpuyeM mMacia Ha
0,211 6oJIbIIIe, Y€M KMBIXOB, a JTy3TH B 2,5 pa3a MEHbIIIE, UeM Macia U )KMbIX0B. OnpeienuTh,
CKOJIBKO MacJa, )KMBIXOB U JIy3T'¥ MOJIy4aroT ¢ 1ra.

5. PeMoHTHO-TeXHMUECKAs CTaHITUS JOJIKHA ObLIa B ONPEEICHHBIA CPOK OTPEMOHTHUPOBATH 48
TpakTOpoB. [IepeBhINONHSS IIIIaH PEMOHTA B CPETHEM Ha 4 TPAKTOpa B MECSALL, CTAHIIMS
OTPEMOHTHPOBAJIa BCE TPAKTOPHI HA MeCsAIl paHblle cpoka. CKOIBKO TPAKTOPOB B MECHI]
OTPEMOHTHpPOBAJIA CTAHLIMS?

6. Tpaxtop AT-54 pacxoxyer B cyTku Ha 1,5 Kr aBTONa OOJBIIE, YeM TpakTop «bemapychy.
OnpenenuTs CpeTHECYTOUHBIH pacxo/l aBToJIa KaX/IbIM TpakTopoM, eciu TpakTop [T-54
u3pacxonaosai 50 kr aBrona, a «benapyce» 42 Kr aBToa, MPOpadOTaB Ha IBOE CYTOK OOJIBIIIE.
7.I'a30H npsiMmoyroisHON (opMblI co cTopoHaMu 25 1 10 M okaiimileH TOpOKKOM 0AMHAKOBON
mpuHbl. HaliTi mimpuHy 10poxkku, eciu ee miomaibs paBHa 80 % muiomaaym ra3oHa.

8.Kiym6a npsamoyronbHoit popmbl co croponamu 3 u 1,5 M okaiimiieHa JOPOXKKOM 0TMHAKOBOMH
mpuHbl. HailTu mmpuny TOpoKKH, eciu ee Iuouaab B 5 pa3 0oJblile MIouaan KiryMOBbl.

9.. /IBa TpakTOpa , paboTast BMecTe, MOTYT BCaxaTh 3510b Ha 184 OpicTpee, yeM O/IMH MepBBIN
TPaKTop, 1 Ha 324 OpIcTpee, YeM OANH BTOPON TPAKTOP. 3a CKOJIBKO YaCOB MOXET BCIaxaTh 3510b
KaKIbIH TpakTop?

10. B cocyn, conepxaniuii 7 TMTpoB 15-MpONEHTHOr0 BOAHOTO PACTBOPa HEKOTOPOI'O BEMIECTBA
no6aBuiu 8 TUTPOB BOJbl. CKOJIBKO MPOLIEHTOB COCTABUT KOHIIEHTPALIUS ITOTYYUBIIETOCS
pacTtBopa?
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11. IlepBblit ¥ BTOpO HACOCH! HAMOJIHSIOT OacceliH 3a 10 MUHYT, BTOPOil U TpeTHii-3a 15 MUHYT,
a TIEPBBIA U TPETUH- 32 24 MUHYTHI. 3a CKOJIbKO MUHYT 3TH TPH HACOCA HATMOJIHAT OacceiiH,
paboras BmecTe?

12.B marazune «Caenaii cam» mebenb npoaaétcs B pa3odpannoM Buje. [1pu sxenanuu
MOKYyIaTeIb MOXKET 3aKa3aTh COOPKY MeOeH Ha I0MY, CTOMMOCTb KOTOPO# coctasisier 15% ot
CTOMMOCTH camoi MeOenu. Bo ckonbko pyOieit 000HaETCs KyXOHHBIN IIKad BMECTE CO
cOopkoii, ecitu 6e3 cOopku oH mponaéres 3a 3200 pyoOeii?

13. Tpu KuorpaMmMa 4epemiHu CTOSIT CTOJIBKO e, CKOJIBKO IMSTh KMJIOTPAaMMOB BUIITHU, a TPH
KWJIOTpaMMa BUIIHU-CTOJIBKO K€, CKOJIBKO JiBa KHJIorpamma Ki1yOHUKHU. Ha ckobKko NpolLeHToB
KUJIOTPaMM KJIYOHUKH JIeHIeBIIe KUJIOTpaMMa YepetTHu?

14. Hanor Ha noxozsl coctaBiseT 13% ot 3apabotHoii miatel. [Tocne ynepsxanust Hanora Mapust
NBanoBHa monyuunina 13920 pyoueit. Ckonbko pyoOsiei cocTaBisieT 3apaboTHas riata Mapuu
WBanoBHbI?

15. Llena na npunrep Obuia nonuxkeHa Ha 20% u cocraBuina 4800 pyobueil. Ckonbko pyoneit
CTOWJI IPUHTEP 11O MOHWKEHUS LIEHBI?

16. B ueTBepr akuuyu KOMIAHUU MOAOPOKAIM Ha HEKOTOPOE YHCIIO MPOLIEHTOB, a B MSATHUILY
MOJICLIEBEIIN Ha TO K€ CaMO€ YHMCIIO MPOLIEHTOB. B pe3yibTaTe OHU cTaiu cTOUTh Ha 9%
JEIIeBIIe, YeM MPU OTKPBITHH TOProB B ueTBepr. Ha cKoIbKO MPOIEHTOB MOA0POKAIN aKIIUU
KOMITAaHHH B YE€TBEPr?

17. 1 xunoBarT-4yac 3nekTpodHepruu crout 1py0.80 korm. 1 HOSIOPS CUETUHK PIEKTPOIHEPTUU
nokaseIBa: 12625 xunoBarT-4acos, a 1 pekadps-12802 kmioBarT-yaca. CKOJIBKO pyOIiel HYKHO
3aIJIaTUTh XO35SUHY KBapTUPBI 32 DJIEKTPOIHEPTHIO 32 HOAOPH?

18. Onna Tabnerka siekapctBa BecuT 20 Mr u coaepxut 11% akTuBHOTrO BeniecTBa. Pe6Enky B
BO3pacte 70 6 MecAleB Bpad NPonuchiBaeT 1,32 MI akTUBHOTO BEIIECTBA HA KaXIbIi
KHAJIOTpaMM Beca B CyTKH. CKOJIBKO TabJIETOK ATOTO JIEKapCTBa CIENYeT AaTh peOEHKY BECOM 5
KI' B TEUEHUU CYTOK?

19. 3aka3 Ha 140 neraneii nmepBbIii paboumii BEITONHSAET HA 4 ObICTpee, yeM BTopoir CKOJIBKO
JeTanel B yac JenaeT BTOpoil pabouuii, €Clii U3BECTHO, YTO MEPBBIN 3a Yac JenaeT Ha 4 1eTainu
0omb1e?

20. Kaxnprit nenb Bo BpeMs kKoHpepeHuu pacxoayetcs 120 nakerukos yast. Kondepenus
nnutes 3 mua, Yaii nmponaéres B maukax o 50 makeTukoB. Kakoe HanMeHbIIee KOJINYECTBO
nayeK Hy>HO KYIUTh Ha BCe THU KOH(pepeHuuu?

21. MoTopHas J10AKa Npolijia MpoTUB TeUeHUs 24 KM U BepHYJIach 00paTHO, 3aTpaTUB Ha
o0OpaTHbIN MyTh Ha 20 MUHYT MEHBLIE, YEM MIPU ABUKEHUU TPOTUB TEUEHUS.
Haiinute ckopocTh (KM/4ac) JIOAKU B HEMOJBUKHON BOJIE, €CIIM CKOPOCTh TEUEHUS PEKH 3
KM/4ac.

22. Terpanp crout 30 py6usieii. Kakoe HanOosbliee 4nuciio Takux TeTpajiell MOKHO OyJieT KylHTh
Ha 950 pyOuieli mocne MOHMXKEHUS 1IeHbI Ha 25%7

23.B cnopTUBHOM Jlarepe Mo HaCTOJIbHOMY TEHHUCY KaXKbI IEHb JIOMAEeTCsI WU TepsieTcs 8
TEHHUCHBIX apuKoB. JlarepHas cmeHa anutcs 18 nuei. llapuku nponaroTes ynmakoBKaMu 10O
10 wryk. Kakoe HauMeHbl1ee KOJIMYECTBO YIIaKOBOK IAPUKOB HY)KHO KYIUTh Ha OJIHY
JIarepHyIo CMeHy?

24. IlepssIii criaB coaep:kut 5% menu, BTopoii-11% Meaun. Macca BToporo ciiiaBa 0osiblie
Macchl IepBoro Ha 4 Kr. 13 3Tux AByX CIIaBOB MOJIYYWIN TPETUH CIUIaB, conepkamuii 10%
Menu. Haitgure Maccy TpeTbero crjiaBa.

25. Ilo gByM nmapajiesIbHbIM JKEIE€3HOI0OPOKHBIM IYTAM APYT HABCTPEUY APYTY CIEIYET CKOPbII
U TIACCAKUPCKUH 1M0e3/1a, CKOPOCTU KOTOPBIX COOTBETCTBEHHO paBHbI 75 kM/4ac u 30 kM/4ac.
JlnnHa naccaxkupckoro noesna pasHa 750 merpos. Halinute 1nHy ckoporo rnoesna, ecim
BpeMsl, 32 KOTOPOE OH MPOIIENT MUMO TACCa)KUPCKOTO Moe3aa, paBHO 36 cekyHaaM. OTBET aaiite
B METpAX.

26. Jlist peMoHTa KBapTUPHI Kynuiin 42 pysnoHa o0oeB. Kakoe HanMeHbIIee KOJIMUECTBO aYeK
000MHOT0 KJIesl HY’)KHO KYIIUTb, €CITU OJJHA MTaUKa KJIesl pacCUUTaHa Ha § pyJIOHOB?
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27./1Ba N€CHUYMX OTHPABJISIIOTCS U3 OJTHOTO U TOTO K€ MECTa J0 OMYILKH Jieca, HaXOIAIlencs B
4,3 kM ot MecTta oTnpasieHus. OauH HIET CO CKOPOCTHIO 4 KM/4Yac, a APYyror- o CKOPOCThIO 4,6
Kkm/4ac. J{oins 10 OmyIKy, BTOPOM ¢ TOM e CKOPOCThIO BO3BpalaeTcs oopatHo. Ha kakom
pPacCcTOSTHUU OT TOYKU OTIPaBJICHUs MPOU30UIET X BeTpeua? OTBET JaiiTe B KMIOMETpax.

28. HuclieHHOCTh BOJIKOB B JIBYX 3amoBeqHukax B 2019 rony cocrasisiia 220 oco6eit. Uepes rof
00HapyXWJIH, 4TO B IIEPBOM 3aMIOBEIHUKE YUCICHHOCTh BOJIKOB Bo3pocia Ha 10%, a Bo BTopom
—Ha 20%. B pe3ynbraTe 00111as YMCICHHOCTh BOJIKOB B JIBYX 3allOBEJHHKaX cocTaBuia 250
ocobeii. CKOJIBKO BOJIKOB OBLTO B KaXKJ10M 3amoBenHuke B 2019 romy?

29. U3 mynkTa A KpyroBoil Tpacchl, IjMHa KOTOpoi paBHa 30 KM, OJHOBPEMEHHO B OJHOM
HAIPAaBJIEHUU CTAPTOBAJIU JIBa aBTOMOOMIIMCTA, CKOPOCTH MIEPBOTO paBHA 92 KM/4ac, CKOPOCTh
BTOpPOT0-77 KM/4ac. Uepe3 CKOJIbKO MUHYT MIEPBBIA aBTOMOOMIUCT OYAET OTIepeKaTh BTOPOTO
poBHO Ha 1 kpyr?

30. YcraHoBKa IBYX CUETYMKOB BOJIBI (X0J01HOU M ropsiaeit) crout 3500 pyoneit. Jlo ycTaHOBKH
c4€TUnKOB 3a BoAy matuian 1700 pyoneit exxemecsano. [Tocne ycTaHOBKHM CUETIYMKOB
eXeMecsuHas oriaTa BoJbl cTasia coctaBisaTh 1100 pybneit exxemecsaHo. Uepes kakoe
HauMEHbIIIee KOJIMYECTBO MECALIEB SKOHOMHS I10 OIJIaTe BOABI IPEBBICUT 3aTPaThl HA YCTAaHOBKY
CYETYMKOB, €CITU Tapu(bl HA BOAY HE H3MCHSTCS?

31. B po3uuily oauH HOMEpP €XKEHEENbHOr0 XKypHana «Pemnoprax» crout 26 pyo., a
[I0JIyT0/10Basi MOJMUCKA Ha 3TOT KypHai cTouT 590 py0. 3a nmosiroja BEIXOAUT 25 HOMEPOB
xypHana. Ckoibko py0reit cokonomuT MBaH 3a nmoniroja, eciu He Oy1eT MOKYNaTh Kax bl
HOMED XKypHaja OTIEIbHO, a 0QOPMUT MOAMUCKY?

32. Ilog cTpouTenbHYIO MJIOMAAKY OTBEIIM YYaCTOK MPSMOYTOJIbHON (DOPMBI, ITTMHA KOTOPOTO
Ha 30 MeTpoB GoJbIne ero MHUpUHBL. [Ipy yTBep K IeHHH TUTaHa 3aCTPORKH BBIICHUIIOCH, YTO
rpaHUIa y4yacTKa MPOXOAUT [0 TEPPUTOPUU BOJOOXPAHON 30HBI, IOITOMY €T0 IUPUHY
ymeHbInan Ha 20 MeTpoB. Haiinure ayimHy ydactka, €ciiy 1ociie yTBEep KICHUs IIIaHa
3aCTPOMKH IJI0IIAIb yuyacTka coctaBuiia 2400 KB. METPOB.

®Dopma omuémuocmu: nucbMeHHast pabota, ohopMIIEHHAs B TETPA/IN.

OcHOBHbBIE HCTOYHUKH:
1. M.M.bammakoB, Martematuka , MockBa, M3narensckuii neHTp «Axagemus», 2015 r.

JlonoJIHUTeIbHbIE HCTOYHMKH /IS 00Y4aIOUIUXCS:
1. .Aranacsn JI.C, «I'eomerpus 10-11» Mocksa «IIpocBemienuey, 2004 r.
2. [Tox penakmmeir A.H. Konmoroposa, « AnreOpa u Hadana ananusa» (10-11 kiracce),
Mockaa, «IIpocsenienue», 2015r.
3. [Toropenos A.B., « 'eomerpus» (10-11 kiacc), Mocksa, «I[IpocBenieHue», 2009
4. Tlox penmakumeit A.Jl. CemenoBa, U.B. Smenko. Marematuka. EI'D 2018-2021r.
TpenupoBovHbIe TeCcTOBBIC 3aManus. M., «Dk3amen», 2018-2021r.
5.. H,Pri6kun «CO0pHUK 3a/1a4 110 reoMeTpum» (crepeomerpus 1 9-10 kinaccos), MockBa
«IIpocsemienuey, 1974 1.

HNHTepHeT pecypcebl:

[eomMeTpuyecKuii MOPTAN, PEXKUM TOCTyIIa WWW.neive.by.ru

I'padukn GpyHkimii, pexxum gocrymna graphfunk.narod.ru

ET'D no maTemaruke: MOATOTOBKA K TECTUPOBAHUIO, PEXKUM J0CTYyIa WWW.Uztest.ru

Maremarrka B MOMOIIb MIKOJBHUKY M CTYAEHTY (TeCThI M0 MaremaTuke Onling), pesxum
nocryma Www.mathtest.ru

Maremaruka B OTKpBITOM KOJUIE/KE, PeKUM JoCTyrma  Www.mathematics.ru

Metoauka mpernoiaBaHusl MaTeMaTHKH, pekuM goctyrma methmath/chat/ru
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	1)Уравнения ,х-2.−4=0 и ,х+2.,,2-х.−4.=0 - равносильны?

