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BBenenue

[{enbto mpakTUYECKUX padoT SIBISIETCS 3aKpEIJICHUE TEOPETUUECKOT0 MaTepuaa 1o
JUCLMIUIMHE, a TaKKe NPUOOpPETEeHHE CTYIEHTAaMHU IPAKTHUYECKUX HABBIKOB IPHU PEIICHUU
pa3IMyYHBIX MaTEMaTUYECKUX 3aa4, YMEHUIO [T0JIb30BATHCS CIIPABOYHBIMU MaTEpUaIaMH.

Ilenp HacTOsAmEro nocoOMsi — OKa3aTh MOMOUIb CTYJAEHTaM B BBIIOJHEHUU
MPaKTUYECKUX pabdoT, a Takxke oOJerdyuth padOTy MpenojaBaresis IO OpraHu3aluu
MIPAKTUYECKUX 3aHATUMN.

[Tocobue comep>XUT BOMPOCH TOBTOPEHHS, ONMHCAaHWE pPabOTHl, KOHTPOJIHHBIC
BOIPOCHI, OCHOBHBIE BBIBOJIbI 110 KaX/10i padoTe, CIMCOK JIUTEPATYPHl.

[Tocne BBINOMHEHUS MPAKTUYECKOW pabOThI IpenojaBaTeslb BBICTABISET OLICHKY,
pe3yJsibTaTaM BBIIIOJIHEHUS BCEX padOT SABJISIETCS JOIMYCK K SK3aMEHY [0 MaTeMaTHUKE.

Metoauueckue peKOMEH AU COCTaBJIEHbI B COOTBETCTBUU C paboyeil mporpaMMon
(Y, MJIK) «Marematuka: anredpa 1 Hauajla MaTeMaTUYECKOTO aHAIN3a; T€OMETPUSI»

OcBourthb 001IMEe KOMIIETEHIINN:

OK 1. IlonumaTh CYHIHOCTh M COIMAIBHYIO 3HAYMMOCTH CBOEW Oynyliei mnpodeccuu,
MPOSIBJIATH K HEW YCTOWMYUBBINA UHTEPEC.
OK 2. OpranuzoBbiBaTh COOCTBEHHYIO JESTEIBHOCTh, MCXONS M3 LIETW U CIOocoO0B ee

AOCTHKCHUA, OIIPCACIICHHBIX PYKOBOJHUTCIICM.

OK 3. AnanuzupoBaTh pabo4yI0 CUTyaIMI0, OCYIIECTBIATh TEKYIUNA U UTOTOBBIN KOHTPOJIb,
OIICHKY M KOPPEKIMI0 COOCTBEHHOM NIEATEILHOCTH, HECTH OTBETCTBEHHOCTD 3a PE3YJIbTAThI
CBOE pabOThI.

OK 4. OcymiectBiaTh MOUCK HHPOpMaLUK, HEOOXOAUMOMN ISt 3((EKTUBHOTO BBIMOJTHEHUS
pOeCCUOHANBHBIX 3a/1au.

OK 5. Mcnonb3oBath nH(OPMAITMOHHO-KOMMYHHUKAIITMOHHbIE TEXHOJIOTUU B
poheCCUOHATIBHON JIEITEIIbHOCTH.

OK 6. PaGoTtaTh B KOJJIEKTHBE U KOMaH1e, Y(PPEKTUBHO OOIIATHCS C KOJJIETaMH, PYKOBOJICTBOM,
KJIMECHTAMHU.

VY4eOHbIM MJIaHOM Ha MPaKTUYECKYI0 paboTy oOyuaroumxcs npexycmorpero 133 yaca.



TEMATUYECKMW NNIAH MPAKTUYECKUX PAEOT

1.Pa3Bute NnoHATUA O YUcne 6 u.

2.KopHu, cteneHun n norapudmbi 18 u.
3.MpAmble n NNOCKOCTU B NPOCTPAHCTBE 12 y.
4.9nemeHTbl KOMOMHATOPUKM 6 u.

5.KoopaunHaTtbl U BEKTOpDI 10 .
6.0cHOBbI TPUrOHOMETPUU 16 u.
7.®PyHKUMNN, UX CBOMUCTBA U rPaduKmn 12 y.
8.MHororpaHHUKU U Kpyrable Tena 14 y.
9.Hauyana matematnyeckoro aHanusa 26 u.

10.9n1emeHTbl TEOpUM BEPOATHOCTE U MaTEMATUYECKOM CTaTUCTUKKN 3 u.

11.YpaBHeHUA U HepaBeHCTBaA 10 y.

BCEro: 133 yaca.



Pa3BuTue noHsTHs 0 yncie: 6 4acos
Ilpakmuueckoe 3anamue
Tema: Apudmernueckue AeWCTBUS HAJ YMCITAMH, HAXO0XKICHNE TPUOTI>KEHHBIX 3HAYCHHUN BEJTMYUH U
MOTPEITHOCTEH BRIUMCICHUH (a0COTIOTHON M OTHOCUTENHHOM ), CPAaBHEHHE YMCIIOBBIX BBIPAXKEHUH.
I[ens: O0OOUUTH M CUCTEMATH3UPOBATH 3HAHUS O JEHCTBUTEILHBIX YHCIIAX, 3aKPEMUTh YMEHUE paboTaTh C
HUMU.
Bpemsa evinonnenusa: 2 yaca
Oobopyooeanue: KapTOUKHU-33/1aHUA, TETPATH, KATBKYISATOPHI.
Cooepotcanue pabomuwl:
1. IToBTOpHUTE TEOPETUUECKHIT MaTepral
2. BeinoaHuTe NPaKkTUYECKYIO padboTy:
1 BapuaHTt

1. Haiigute 3HaueHUe BbIpa)KEHUS a) g mpua=-02ub=-0,6; 6)2y°+y+3npuy= -% .
2. BeImosHuTe NeNCTBUS:
a)(12-117)-55.8- 52:(10-8,75);

6‘15_ (35+0,6-0,005)-1,7 \2; 1215
EPERPER T
6 3 30 5 3 7

3. dnuna xomHatel 6,2 M (£0,05) u mmpuna ee 4,8 m (£0,05). B kxomHaTe nmeeTcs evka, 3aHMMaronas
wiomans 1,4 k.M (£0,05). Haiitu mone3Hyto mioria b KOMHAThl. BEIUUCINTh ee aOCOMIOTHYIO U
OTHOCUTEIIbHYIO TTOTPEITHOCTH BBIUYUCIICHUH.

3x2
4, Haiigure OTHOCHUTCJIbHYIO ITOI'PCIIHOCTD HpI/I6J'II/I)KeHHOI‘O 3HAYCHHA BBIPAKCHUA ——

rme x =95, 3,1.
Nrike -

5. CpaBuure: a) -2,3u4,5;6) 1,23 u 1, 203; B) -5 u -5,2; r)—H—

2 BapuaHT
1. Haiigute 3HaueHue BbIpaXKEHUS a))? npux =-2,5uy=-0,2; 6) 3a°+a+1 npuy = - i.

(1,75 +1751)1— 3=
(H—o 325):2-0 > B Sl
3. Dnektpuyeckas 1emb COCTOUT U3 TPEX MOCIEI0BATENFHO COSAMHEHHBIX IPOBOIHUKOB C
conpotuBiieHUsIMHU 1= 4,84+0,05 (Om), rp= 6,25+0,005 (Om), r3= 7,725+£0,0005 (Om). Beraucnure obmiee
conpoTtuBieHue 1enu no opmyne R = ri+ ry+ r;. Haitaure R, AR u &g.
4. Haiifute OTHOCHTEIBHYIO IOTPEIIHOCTD IPHOTHKEHHOTO 3HAYCHHS BRIPaXKeHHs 2y VX , Tie X =2, y =
0.3. 5. Cpasmnre: a) 1.4 1 - 14,5 6) 3.43 1 3,403: B) 3.4 m -4.3; 1) u= .

Dopma omuemnocmu — npakTuyeckas padbora, opopMIIEHHAs B TETPAJIH.

*1=4—5

mmw

2. Bemonnute nevicteus: a) (5,05 1 —— 2,8 - ) 3+4+16-0,1875; 0)

wlkrfNR
U'IHWN

HpaKm uueckKoe 3ansamue

Tema : Haxoxnenne npuOIMKEHHBIX 3HAYCHUN BEJTMYHMH U MOTPEIITHOCTEN BBIUUCIEHUN. 3a1auun
npodeccnoHanbHOM HAIPaBICHHOCTH.
Ienw: PacuiupuTh NOHITHE MPUOTMHKEHHBIX 3HAYEHUN BEJIMUMH U TTOTPEITHOCTEN U BBITIOJIHUTH padoTy
MOCJIEeIYIOLIEMY TUIAHY:
Bpems evinonnenusn: 2 uaca
Oobopyooeanue: KapTOUKHU-3aaHUs, TETPAIH.
Cooepotcanue pabomewr:
1. TloBTopuTe MaTepual JeKIun mo Teme «lIpubnmkeHHbIe BHIYUCICHUS
2. TlpouwnraiiTe TeopeTHUEeCKH MaTepHal, IPUBEICHHBIN HUXKE
3. TloBTOopuTe mpUMeEpHI PelIeHUs 3aJaHHii B ayIUTOPUN
4. BpITIONHAUTE 3aJaHUS I CAMOCTOSTEIIHON PaboThI

Teopernyeckuii MaTepuaJl

Ilpasuna ons evinonneHus oelicmeuil 6e3 Mmo4Ho20 yuema nozpeuHocmell:



1. Ilpu crnoxeHuH, BBIUMTAHUU NPUOTMKEHHBIX 4YHMCET B pe3yibTaTe CIEAYET COXPaHSITh CTOJIBKO
JECSITHYHBIX 3HAKOB, CKOJILKO UX UMEETCS B JAHHOM, C HAUMEHBIIIMM YUCIIOM JIECATUYHBIX 3HAKOB.

2. Ilpu yMHOXEHUH U JIETICHUU MTPUOIMKEHHBIX YUCEIl B PE3yJIbTaTe CIEAYET COXPaHATh CTOJIBKO 3HAYALINX
udp, CKOJIBKO UX UMEETCS B JAHHOM C HAMMEHBIIIUM YHCIIOM 3HaYanmx nudp.

3. Ilpu Bo3BeAeHHU B KBaJpaT U KyO B pe3ynbTare cleAyeT COXPaHSITh CTOJIBKO 3HAYalINX HUQP, CKOIBKO
MX UMEETCSl B OCHOBAaHUU CTEIICHHU.

4. Tlpu u3BNEUYEHUU KBAJPATHBIX M KYOMYECKMX KOPHEW B pe3ylbTaTe CIEAYeT COXPaHATHb CTOJIbKO
3HAYAIIHUX [UPP, CKOJIBKO UX UMEETCS B MTOJKOPESHHOM YHCIIE.

5. Tlpu BBIIOTHEHUM NIPOMEXKYTOUHBIX NEHCTBUII B pe3ylbTaTe CIEIyeT COXPaHATh OJHY JHUIIHIOK
(3amacHy0) uQpy, KOTOPYIO B OKOHUATEIILHOM PE3yJIbTaTe OTOPACHIBAIOT.

Onpedeﬂenue: l[uqbpbl, 3anucaHHsvle cnpaesa om 3611’1}17}’1012, HA3bIBAIOMCS OCCAMUYHBIMU 3HAKAMU YUCTA.

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

Onpeodenenue: lugppa ¢ 6 3anucu npubIUNCEHUST HAZLIBACMCS BEPHOU, eClU ADCOTIOMHASL NO2PEULHOCTb
He npesvluiaen mozo paspsaod, 8 KOmopom 3ma yugpa zanucana. B npomusnom ciyuae yugpa nazvieaemcst
COMHUMENbHO.

Kpumepuu oyenku pe3yiomamos npUMeHAIOMCca KO 6CeM NPAKMUYECKUM 3A0AHUSM.

Kpurepun ouneHku pe3yJjbrara

OreHka ypoBHS TOATOTOBKHU
PesynbratuBHOCTH 6T BepOATBHbI
(oTMeTKa) aHajor

[IpaBuiibHO penieHsl Bee 3aaHus ypoBHel A,B 5 OTJINYHO
IIpaBuIBbHO pelIeHbl Bee 3a1aHusi ypoBHeH A,B, HO XOpOIIO
€CTh BBIYUCIUTENbHAS OINOKA UM HEAOYETHI B 4
3aIlUCH PEILCHMS.
[TpaBUIBHO pelIeHbl BCE YpaBHEHUS YPOBHS A 3 YJIOBJIETBOPUTEIBHO
JlonyIIeHbI OIMOKY B PEIICHUH 3aJJaHU YPOBHS A, 5 HEYJI0BJIETBOPUTEIBHO
HE NMPUCTYIAJIH K pelleHHIo 3a/1aHui ypoBHs B

N
[TpOLEHT pe3yIBTaTUBHOCTH (IPABUIILHBIX Ouenka ypoBHs MOArOTOBKH
OTBETOB) Oaut (OTMETKa) BepOAJIBbHBIA aHAIOT
85 +100 5 OTIIUYHO
75+ 85 4 XOpOIIO
65+ 75 3 YAOBJIETBOPUTEIHHO
MeHee 65 2 HEYIOBJIETBOPUTEIHLHO

3agaHus 118 CaMOCTOSITEIbHON PadoThI



[TpuMeHUB mpaBuIIa 711 BHITOJIHEHUS IEHCTBHUIA 0€3 TOUHOTO yyeTa MOTPEIIHOCTEH, BHIIOIHUTE ICHCTBHSL.
YposeHs A

1. Haiitu cymmy X+tY u pPa3HOCTh =Y ecmm:

1 BapuaHt 2 BapuaHT
a)le,34; yz2,30; a)xz4,331; y~57
6) x~2,0-10°. yz1,25-102 6)le,25-102. y~7,l-10*1

o X
2. Haiitu IPOU3BEACHUE XY H 4aCTHOC — , €CIIN

1 BapuaHT 2 BapuaHT
a)x~126; y~210; a) X~ 25,678; y~123
6) x~1,2-10%; y~3-10? 6) Xx~4,8-10%; y~1331.107
N X-y
3. Haiijute 3Ha4enne BoIpaKeHus ——— I X ~1,34 | y ~2,30. Jy1sl BBIYUCIIEHUS PEKOMEHTYETCS
X“+y

MOJI30BATHCS KATBKYJISITOPOM.
4. Beruucnure, otBet okpyraute a0 0,001.

1 BapuaHT 2 BapuaHT
19-6,3-3,05 58:6,55-4,05
Q) ——————; a) ———— =
53-125 12,4-215
6) 0,815-12,6-5,05 6) 0,0615-19,8-60,4
0,0854-18,9 3,08-46,2
Yposens B

5. Oxkpyrnute ymucino 23,1927 1o coThix Jojedl W Halaure aOCOMIOTHY0 M OTHOCHTENIbHYIO
MOTPENIHOCTD MPUOIUKEHUS.

6. Ilpu m3MepeHnn IIUHBI OJJHOTO OTpe3ka ¢ TOYHOCTHIO 10 0,004 M, ObLIO HaiteHo 3HaueHue 3,27
M, a IpU U3MEPEHUHU JUTMHBI APYTroro orpe3ka ¢ TouyHocThio 10 0,05 cm nmomyyeno 11,5 cm. Kakoe
W3MEPEHHE 110 CBOEMY Ka4eCTBY Jydiiie?

Dopma npedcmagienus padomepl: TETPAJb C BBINOJIHEHHBIM 3aIaHUEM

Hpakmultecxoe 3anamue

Tema: KoMIUIEKCHBIE YNCIA U JEVCTBYS HAaJl HUMH.

Ilens: 3akpenuTh U MPOBEPUTH TEOPETUUECKHE 3HAHUS B XOJI€ BBHIIIOJIHEHUS YIIPa)KHEHUH, BbIpabOTaTh
HAaBBbIKU IIPUMEHEHUS TEOPETUUECKUX 3HAHUM Ha PAKTHKE

Bpemsa evinoanenusa: 2 yaca

Obopyooeanue: KapTOUKHU-3a/1aHUs, TETPAIH.

Cooepotcanue pabomol:

1.IToBTOopuTE MaTepHal JeKIuH 1Mo TeMe «KOMIIEeKCHbIE YnCIa

2.IlpounTaiiTe TEOPETUICCKUI MaTepHa, MPUBEICHHBIH HIKE

3.IloBTOpuTEe MpHUMEpPHI pelIeHUs 3a/1aHUi B ayTUTOPUU



4.3anomHuTe TAOIHITY

3agaHue 1151 CAMOCTOATEILHON Pa0dOThLI

3agaHue TeopeTnyeckue CBEICHUS [Tpumep, pemenue

1 Ornpenenenue
KOMIUIEKCHOTO YHCIIA.

2 Cio:keHue CyMMoii IBYX KOMILJIEKCHBIX YHCEJI (2+3i) +(-5+i) =
KOMILIEKCHBIX uncesa | atei u c+di Ha3bIBaeTcs (2+(-5))+(3+1)i =-
( oopa3zen) KOMILIEKCHOe yncao (a+c)+(c+d)i 3+4i

T.€ (atei ) +( c+di) = (at+c)+(c+d)i

3 Brerauranue
KOMILIEKCHBIX YUCEL.

4 Monynb
KOMIIJIEKCHOT'O YHCIIA.

5 YMHOXKEHNE
KOMILIEKCHBIX YUCEL.

6 Henenue nByX
KOMIIJICKCHBIX YHUCCII.

7 Tpuronomerpuveckas
dbopma KOMIUIEKCHOTO
qHCIIa.

8 TTokazarenbHas
dbopMa KOMILIEKCHOTO
qucia

[To uToram BBHIIOTHEHUS CTYJICHT JOJDKEH MPEACTABUTh:- 3aNOJHEHHYIO TaOIHUILY
Dopma omuémuocmu: TETPaab C BHIIOJHEHHBIM 3aJaHUEM.

Kopnu, cmenenu u nozapughmot 18 uacoes.
Ilpakxmuueckoe 3anamue
Tema: HaxoxieHue 3Ha4eHUN CTENEHeH ¢ palloHalIbHBIM MoKa3aTesneM .CpaBHeHHE cTeneHei
IJeny: 3akpenuTh M NPOBEPUTH TEOPETUUYECKHE 3HAHUS B XOJ€ BBIIOJHEHHUS YIpPaXKHEHUH, BbIpabOTaTh
HAaBBbIKM IIPUMEHEHUS TEOPETUUECKUX 3HAHUM Ha IPAKTHKE.
Bpemsa evinonnenusa: 1 yac.
Cooepotcanue pabomuwr:
1. IIoBTOpPHUTE TEOPETUYECKNIA MATEpHAT
2. BeinonHuTe NpakTUYECKyto paboTy:

1. Berumciauts:

1 1 2 3
1) 642; 2) 273; 3) 83; 4) 81%;
4 11 2 5 2 i -0,75 \- 4
5.95. =7 . 57. 3. Q6. I(L\ (_1 P
1) 2%.25; 2) 57.57; 38) 93 : 99; ME S
Vrpoctuts smpasxerne (77—178). BuiacuHuTh, xaxo—e u3 uyucen donabiie: ~ =
il ( '%J-a (ae i\ 1) 37 mam 3V%; 2) (%) mn(%) :
l) (a ) . b ’ 2) \b__'a—) . 3) 4_\@- o 4_‘;5; 4) 2\-—3— o 21'_{;
Coxparure Apobn:
1 4 4
Berauciute ~-1612 5 _pS
y ¥, a
D=5 )57
5y + 20 a® — b5



. 2

1 2
3) (0,001) ®-2"2.64% -8

1 4l
3. 4) (~0,5) —625%2 ~(z%) s

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

2. CsoiicTBa KOpHEH.
@Dopma omuemnocmu — npakTdecKkas padora, opopMIIeHHAS B TETPA/IH.

HpakmuueCKoe 3ansamue
Tema: CpaBHeHI/IC yrcell. BHecenne MHOXHATEIIS 101 3HaK KOpPHs, BBIHECCHUEC MHOXKUTEIIA U3 11O/ 3HAKa

KOpHS
IJeny: 3akpenuTh M NPOBEPUTH TEOPETUUYECKHE 3HAHUS B XOJ€ BBIIOJHEHUS YIPaXKHEHUH, BbIpabOTaTh
HAaBBIKM IIPUMECHEHUS TEOPETUYECKUX 3HAHUM HA IIPAKTHKE.

Bpemsa évinonnenua:l yac

[ToBTOpUTE TEOPETUUECKUI MaTEpHAI

Bl MOkeTE BOCTIONB30BaTHCS CIIPABOYHBIM MaTEPUAIIOM.

CamocrosiTesibHass  padoTa

TekcT 3a1aHudA

BapuanTt 1

1. Haiingure 3HaueHuEe YMCIOBOTO BBIPAXKCHUA:

a)y(-11)"  &)3/25.135
2. CpaBHHTE uncia Q/% u i/g

3. Pemmre ypaBHeHue: a) x> +18 =0

Bapuanr 2

1. HaiiguTe 3Ha4eHNE YHUCIOBOTO BHIPAKCHHSI:

a)}/(-13)°  4)3/9-375
2. CpaBHHTE YHCIa 7 u Wa7

3. Pemmre ypaBHenue: a) x° + 24 =0

@Dopma omuemnocmu — npakTudeckas pabora, opopMIIEHHAs B TETPaIH.
Ilpakmuueckoe 3anamue

Tema: Pemienne ypaBHEHUN.
I]ens: 3akpenuTh HABBIKM PELIECHUS UPPALMOHAIbHBIX YPABHEHUN U HEPABEHCTB, UCIOJIb3YsI OCHOBHBIE

OTpeieNICHUs ¥ alITOPUTM JUISl PEIICHUS HPPALMOHATIBHBIX YpaBHEHUI 1 HEPABEHCTB.
Bpema evinonnenusn:l yac
Cooepotcanue pabomor.
1. BcnoMHUM anroputM petieHus: UppaloHaIbHOTO YPABHEHMUS:
1.3anucarb ypaBHEHUE
2.Bo3BecTr 00€ 4acTH UPPALMOHAIBHOTO YPaBHEHUS B HY)KHYIO CTENICHb



3.PemnTh nonydeHHOE ypaBHEHUE
4.IIpoBepuTh MOTYUECHHBIC KOPHH YPaBHEHUS, TTOJICTABUB UX B UICXOJHOE YPAaBHCHHE
5.3amnucaTh OTBET.

2. BBINOTHUTE MPAKTUYECKYIO paboTy:
1. Jix—5 - J9-Tx

2. Jox—11 = x-1
3. V2—x .
4. V4—x 4 /5+x =3

5.vx%—3x+1+1l=x

6.4/5x+7 —/3x+1=~/x+3
7.45x—-2+2x+1=0

Dopma omuemnocmu — npaKTAYEcKas padora, opopmICHHAS B TETPAIH.

Ilpakmuueckoe 3anamue

Tema: Jloxa3zaTenbCTBO TOKAESCTB U YIPOILIEHUE BhIpakeHU. Berancnenue norapumMoB ¢ TOMOIIbIO
OCHOBHOT'O CBOMCTBA JIOTapuQma.

Iens: 3akpenuTh HABBIKK BBIYMCIICHUS JIOTapU(MOB C TOMOIILI0 OCHOBHOTO CBOMCTBA jlorapudma,
JI0Ka3aTeIbCTBO TOKICCTB M YIPOIIEHHE BEIPAKECHUH.
Bpemsa evinonnenusa:l yac

Cooepotcanue pabomur.

1. IloBTOpPUTE TEOPETUUECKUI MaTepHral

2. BolnonHuTe NpakTUYECKyro padboTy:

42.3. CpasauTe uncna:

a) log, 7 n log, 23; B) loge V15 u log, 13;
6) log,0,8 u log,1; r) log, ,11 n log, g
a a 12 12

42.4. CpaBHuTe C eAMHUIEH YHCIO:
a) logy; 41; ©0) logsy 0,1; B) log,2,6; 1) logﬁ 0,4.
T

43.2. a) log“4 3+ 10g144 4; B) lqulg 2+ logzxe 3;
3 1 1
6) log'Ii 4+ log; 2; r) log,, 5T log,, 73"
043.4. a) log ; 6 - log ; 2V3; B) loga 32 - logz 243;
6) log ; 72 - log ; 14; r) loga, 0,003 — log,, 0,03,

043.5. 6) (1083 2+3 1083 0.25) : (lOgg 28 - lOga 7).

43.12, a) logy 4. lozs 27; n) l()go’h 0.25 ¢ l()g().n 0,09;
6) logs 125 : log, 16; 1) lg 1000 : lg 100,
& e
#) log; & - loga 9 :logegs 8) logs 81 : logos 2 - logs 125;

2

6) log ; 3V3 : log, V49 - log, V5; r) log ; 5v5 - log,, V0,3 : 1g 10,0,1.



a) log, 4 - log, 9 : log.: ;
2

6) |og“3 3\/.'; : log, V49 - log, \/g;

043‘14. a) 22‘|ugu5; 6) 5|ol-"10 l; B) 3]0]0’.8; r) 810‘!.3 2.

1 log=l3 1 Iogl.’:
043.16. a) 8°“?; 6) (—) ;=) 100%% 1) (——) "
9 16
: log, 18 B log,, 35
043.17. a) 362 ; B) 1212 -
1 A ons
6) 644 "%, r) 25¢ °%°,
043.19. a) {81 — 79 ?; 6) 4/36"%° — 5" °,
log, 9
log, 25 ! log, 36 log,, 32
043.20. a) log, 5 ’ 6) —I_o-g_l_-2_7_ ; B log, 6 ° r log,, 64 °

2

KOHTPOJILHLIe BOIIPOCHI:

1. Kak BBIMJISIIUT OCHOBHOE JIOTapU(MHUECKOE TOXKIECTBO .
2. CsoiicTBa nmorapudma.
@Dopma omuemnocmu — npakTAIecKas pabora, opopMIICHHAS B TETPA/IH.

Ilpakmuueckoe 3anamue

Tema: Beraucnenue norapu(pMUIECKUX BBIPAKCHUN C UCIIOIB30BAHUEM CBOWCTB JIOTapU(MOB.
JlorapudmupoBaHue BbIpaKeHUH 110 JAHHOMY OCHOBaHUI0. MI3MeHeHne OCHOBaHUs Jorapudma

IJens: oTpaboTaTh HABBIKM BHIYMCIICHUS JIOTApU(PMOB, NCTIOIB3YS MTPaBHUiIA ICHCTBHSA C orapupMamu,
CBOMCTB Jlorapupma, (popmyIisl epexoja K HOBOMY OCHOBaHHMIO.

Bpems evinonnenusn: 1 yac

Cooepotcanue pabomur:

1. IToBTOpUTE TEOPETUYECCKHIA MaTEpHAIL.
2. BeimoaHuTe MPaKTUYECKYIO paboTy:

3aganme.
1 Bapuant 2 BapHaHT
1) 32—log3 9
3-log, 64
2) log, log, 256 1) 4
) lozlogs 2) logslog, 64
logs 27 3 logs 8
3) log% ) logs 16
) log; 8
4) logs 36—logs 12 log7 15 —log 30
logs 9
5) logz24 _ log; 192 5) log,192 log, 24
10g96 2 10g12 2 |Oglz 2 IOQQG 2

1
6) log;3,6 —log;1,4+log; 1~
6) log, 0,8 —log, 1l+10g2 22,5 ) 5 83 . &3 ) 83 7%
8 7) Zlog: /8 —3logz23 + ~logz 36

3 3 3

7) 2log:1 10 —log: 28 + E10g1 V49 8 log; 24 —3log; 72 *
5 s 2755 —— (%)

logs 18—§10g3 72
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log; 14 —§10g7 56

(*)

logg 30—%log6 150

Dopma omuemnocmu — ipaKkTUUeckas pabora, ohopMiIeHHas B TETPaIu.

Ilpakmuueckoe 3anamue
Tema: JloxazatenbcTBO TOXIeCTB. HaxoxaeHue BoIpaskeHus MO ero jorapudmy.
IJens: oTpa®oTaTh HABBIKM BBIYMCICHHS JOTapru(pMOB, HCIIOIB30BAaHMSI CBOICTBA Jorapudma.
Bpemsa evinonnenusa: 1 yac.
Cooepotcanue pabomuwr:
1. IToBTOpUTE TEOPETUUECKHIT MaTepHrall.
2. BbInosHUTE NPaKTUYECKYIO padboTy.
1. HaiiTu 3HaueHune gorapupMUIECKUX BBIPAKCHHI:

i 1

1 . Z o :.__4i':’ 1 - fmm 134

2) log 25+ 3log ., 64 .6) log  {log , 16} B) g 5 2 § o 23 tog ;12
log EL*iu}g !

0 Slog 625 + 4log, 128 e) fog , {log , 64} ) iig 3 5 S glee 38

1. HaiiTu X U3 BbIpa)KEHUS:

o 1o

a) log,x=-3 ,6) E”g B , B) logr=3lzga—2legi+logiatc r) iﬂgjr=—3’

log . ! =—3

) T },e) log x=3oga+Tlogb+logla—c}

@Dopma omuemnocmu — npakTudeckas pabora, opopMIIEHHAs B TETPAJIU.

Ilpaxkmuueckoe 3anamue
Tema : PenlieHue NPOCTEUIINX MOKA3ATENbHBIX YPABHEHUH
Ieny: DopMupoBaHUE HABBIKOB PEIICHUS MOKA3aTEIbHBIX YPaBHEHUH.
Bpems eévinonnenusn: 1 vac.
Cooepotcanue pabomol:
1. IToBTOpUTE TEOPETUUECKUI MaTEpHal.
2. BeimonHuTEe MPaKTUYECKYIO paboTy:
PemmnTh ypaBHeHHS M YKAKUTE CIIOCO0 ero pelieHms:

1.
1) 5% = 125; 5) 2%+3 =32,
2) 4% = 64;
3) 97% = 27;
4) 25% =3,
2 5
| 2\*¥ _ 3\*
y (¢ =0 5'
40\ * 3
2 () =)
3 (2 x 9)" 27
) 3 8 64’
4) 2x2—6x—2,5 _ 16\/5,
3 3x-7 7 7x—-3
5 () -(5) =0
) 7 3
3.
1) 3% + 3%+1 = 108; 3) 5**1 — 5%-1 = 24,
2) 7* — 7*"1 = 6; 4) 3X-1 4 3%¥-2 4 3x-3 — 13;
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6) 7°+2 4 4-7%"1 = 347,

4.
2-x _ »3x-3 £\* _ (V7R 1y, LoxX _ . —145.
1) 227% = 3% 2) (;) =3) 5% (5) _(125) ; 4) 2%.5% =0,1-(10% 15,
5,
1) 52% — 5% — 600 = 0; 2) 9% — 3% — 6 = 0 3) 4% + 2%*1 = go;
4) 3% + 971 — 810 = 80; 5)4 + o = =

Dopma omuemnocmu — ipaKkTUUeckas pabora, ohopMIeHHas B TETPaIH.

Ilpakmuueckoe 3anamue
Tema: Penienrie mpocTeHIMX JorapuMUIECKUX YpaBHEHUH.
Ilens: chopmupoBaTh HABBIKH PEIICHUS IPOCTEHITNX JTorapuMIUUecKux ypaBHeHU. HayduThcs pemarsb

MPOCTEUIIHE JTIOTapHU(PMHUICCKHE YPAaBHEHUS, HAYIUTHCS OMPEIEIIATh 00JaCcTh JOMYCTUMbBIX 3HAYCHUN
Torapu(MUIECKOTO BBIPAKCHHUS.

MOTPELUIHOCTH BBIUNCICHUH.

Bpems evinonnenusn: 1 yac

Obopyooeanue: KapTOUKU-3a]IaHUS.

Cooepotcanue pabomuwr:

1. [loBTOpPUTE TEOPETUUECKUIT MaTEpHAIL.

2. BoInmonHuTe MpakTUYecKyro paboTy:

3aganue.

3ananue 1 BapuaHTa pemiaemM KOJJIEKTUBHO, Y J0CKH, 4 0CTAJIbHbIE CAMOCTOAITEJIbHO COIJIACHO CBOET0
BapHaHTa.

1 BapuaHT

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.
Pewnre ypasHenus: 1) log,[4x+ 5] log,(9—2x).
2) lglx+2)+1glx—2) =1gl5x+10).

-

3) 2log, x+log, x—3=10.

log, [x* +x=5]=-1.
4) 7
Bapuanr 3.
Pemire ypaBHeHus: 1) log,{3x—4) =log,ll X)
z)llgl x—1l+lglx+1] =1g(9x+9|.

dlog, : r+5log, x—2=0.
3) # 5

13



log  |x” +3x—1]=-2.
4) ' KoHTposbHbIE BONPOCHI:

1. Kakoe ypaBHEHHE HA3bIBACTCS MPOCTEHITNM JIOTapU(PMUIECKUM?
2. CKOBKO peIIeHU NMeeT ypaBHEHUE?

3. Uto Ha3bIBaeTCs 0071aCThIO JONYCTUMBIX 3HAYCHUN BBIPAKEHUS?
4. CymmecTByeT Ju Jiorapu(m oTpUIlaTEIHLHOTO Ynciia’?

®Dopma omuemnocmu — npaKTHIecKas padora, ohpopMIEHHAS B TETPAIN.

IlIpakmuueckoe 3anamue
Tema: Pemenue 3a1a4 npohecCUOHAIbHON HAIPaBIEHHOCTH.
IJeny: OBrnafeHre HaBbIKAMU HAXOXIEHUS NPUOIMKEHHbBIX 3HAaYE€HUI BEJIMUMH U OTPELIHOCTEN

BBIYMCIICHHI. Hay‘II/ITBCH HaxoauThb HpI/I6J'II/I)KCHHBIC 3HAa4YCHUA BCIINYHNH. Hay‘II/ITBCH HaxoauThb
IOrp€IIHOCTHU BBIYHCIICHHUIA.

Bpemsa evinonnenusn: 2 yaca

Oobopyooeanue: KapTOUKU-3a]IaHUS.

Cooeprcanue padomel:

1. IloBTOpPUTE TEOPETUUECKUI MaTEpHAIL.

2. BoInmonHuTe NpakTU4YecKyo paboTy:

3ananue.

3ananue 1 BapuaHTa peniaemM KoJJIEKTUBHO, Y J0CKH 1 00y4aromuiicsi, a 0CTaJbHbIE CAMOCTOSATEIBHO
COIJIACHO CBOEr0 BAPMAHTA.

Bapuanr 1
1. Oxpyrnute pazHocts yucen 156,739 u 109,537 no coTbIX, 10 AECATHIX.
2. Okpyraute yucio 414,1823 no equnuLL, 10 JECSITKOB.
3. Haliaute HUKHIOIO U BEPXHIOKO IPAHUIIBI CISAYIOIINX MTPUOIMKEHHBIX BETHMUNH:
a) 17,8 (£0,1); 0) 36,5 (£0,05).
4. HaiiguTe aGCOMIOTHYIO MOTPEITHOCTD CJIEAYIOMINUX MPUOIMKEHHBIX BEIMYHH, €CJIM BCe 3HavaIue udpol
X TOYHBIC:

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

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

a) 42,3; 0) 142,484.
6. Amnepmerp naet Tou”octs * 0,02 A. ITpu n3mepenun cuiiel Toka noayumwnn 10,63 A. Vkaxure
IPaHUIBl 3TOTO YHUCIIA.

Bapmuanr 2

1. Oxpyrnute cymmy uncen 44,722 u 213,42255 10 necsThiX, 10 COTHIX.
2. Okpyraute yucio 23,4770 1o 1ecATKOB, 10 €IUHUL.
3. HaiiguTe HIOKHIOIO U BEPXHIOIO MPAaHUIIbI CIEAYIOMINX MPUOIMKEHHBIX BEIUYHH:

a) 24,3 (+0,1); 0) 257,2 (£0,07).
4. Haiiniute abCOMIOTHYIO MOTPEIIHOCTh CIAEAYIOIUX MPUOIMKEHHBIX BEJIMYMH, €CIH BCE 3HAYaIINe LU(PHI
UX TOYHBIE:

a) 347, 0) 18,1; B) %

5. Haiiaute OTHOCUTENbHYIO MOTPEUTHOCTD CIEAYIOMINX MPUOIMKEHHBIX BEJINYUH, €CIIH BCE 3HAUaIIHe
UGBl UX TOUHBIE:

a)3,75; 0) 15,7574.
6. Atomnas macca Bogopoaa 1,0082 £ 0,0005. Ykaxure rpaHuiibl PUOIMKEHHOTO 3HAYSHUS ITOT0 YUCIIA.
Bapuanr 3

1. Oxpyraute npousseaenue uucen 5,611 n 50,55 10 THICAYHBIX, 1O COTBHIX.
2. OxpyrauTte uncio 333,0045 1o equHUI, 10 JECATKOB.
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3. HaiimuTe HUKHIOIO U BEPXHIOIO TPAHUIIBI CIEAYIOMINUX MPHOIMKEHHBIX BEITUYHH:

a) 22,4 (+0,2); 0) 3,85 (£0,08).
4. Haiinute abCONIOTHYIO MOTPELTHOCTh CIEYIOMUX MPUOINKEHHBIX BEJIMYMH, €CIIM BCE 3HAYAIINE IIU(PHI
UX TOYHBIE:

1
743; 0) 1,75; —.
a) ) B) 13

5. Haiiiute OTHOCUTENbHYIO MOTPEUTHOCTh CICIYIONUX MPUOIMKEHHBIX BEJIUYHH, €CITM BCE 3HAYAIIUE
uudpbl UX TOUHBIE:

a) 32,7, 0) 18,340.
6. AtomHas macca menu 63,44 £+ 0,15. YkaxuTe rpaHuLibl TPUOIUKEHHOTO 3HAYEHHUS ITOTO YHCIIA.
Bapmuanr 4

1. Oxpyriute pazHoctb uucen 25,904 u 4,2562 1o necsaThiX, 10 COTHIX.
2. Oxpyraute uncio 2101,5060 no coreH, A0 €IUHULL.
3. Haiinure HIKHIOI M BEPXHIOIO IPAHMIIBI CIICAYIOMNUX TPUOINKEHHBIX BETUYNH:
a) 27,7 (£0,1); 0) 56,9 (£0,05).
4. Haitnute aOCONFOTHYIO TIOTPEITHOCTD CIASAYIOIMNX MPUOIMKEHHBIX BEJIMYUH, €CJIM BCE 3HAYAIINE [U(PHI
HUX TOYHBIE:

a)421; 0) 2,43; B) % :

5. Halinute OTHOCUTENbHYIO OTPEUIHOCTD CIEAYIOMINX IPUOIMKEHHBIX BEJIMYUH, €CIIM BCE 3HAYAIIHeE
UGPbI UX TOUHBIE:
a) 12,6; 0) 218,161.
6. Ha pynerke nanucano 1=5+0,015m. YkaxuTe rpaHuiibl IPUOIMIKCHHOTO 3HAUCHHUS ITOTO YUCIIA.
KoHnTpoJibHbIE BONpOCHI:
Yro HazbIBaeTCs MPUOIMIKEHHBIM 3HAUEHUEM C HEJOCTATKOM?
UYro Ha3pIBaeTCs MPUOIMKEHHBIM 3HAYEHUEM C H30BITKOM?
UYro Ha3bIBaeTCs MOIPEIIHOCTHIO IPUOIMKEHNSA?
Kak HaiiTi aGCOMIOTHYIO MOIPEIIHOCT HPUOIHKEHUS?
Yro HazbIBaeTcs IrpaHuLiel aOCOIIOTHOM MOTPEeIIHOCTH?
Kak HailTh OTHOCUTENIbHYIO IOTPELIHOCTD BHIUUCICHUS?
UYro HazbIBaeTCs TpaHULICHl OTHOCUTEIBHOM MOTPEIIHOCTH?
@Dopma omuemnocmu — npakTudeckas pabora, opopMIIEHHAs B TETPAIN.

NogakrownhE

Ilpakmuueckoe 3anamue

Tema: HaxoxieHure 3Ha4eHUH Jloraprudma no npou3BoJIbHOMY OCHOBaHHUIO. [lepexoa oT 01HOro OCHOBaHMS
K IPyroMy.

IJeny: ®opMupoBaHUe YMEHUH BBIYMCICHUS JTOTapu(PMOB O IPOU3BOIBLHOMY OCHOBaHUIO. Hayuntbes
HAXO/WTh 3HAUEHHUs JIorapudmMa Ha OCHOBE orpeesieHusi. HaydauThest BEITOIHITE IpeoOpa3oBaHus
BBIp)XEHUI, TPUMEHSS (OPMYJIbI, CBA3aHHBIE CO CBOWCTBAMHM JOrapH(pMOB.

Bpemsa evinoanenun: 1 yac.

Oobopyoosanue: KapTOUKU-3aJaHUS

Cooepotcanue pabomol:

1. IToBTOpUTE TEOPETUUYECKUI MaTepHall.

2. BeimoaHuTe MPaKTUYECKYIO paboTy:

3aganue 1 BapuaHTa pemiaeM KOJJIEKTHBHO, y 10CKH 1 o0y4arommiicsi, a 0CTaJIbHbIE CAMOCTOSATEJIbHO
COIJIACHO CBOEr0 BApPMAHTA.
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Bapuanrt 1

1. Borancnure: 1) log,16; 2) log, 64; 3) log, 2; 4) log, 1.

2. Haiinute 3Ha4YeHNE BHIPAKCHUS:

a) log,15-log, %; 6) log,,5+1l0g,,2;
3. 1 .
B) log, 6 + Iog3§, r) log, 6 log, 32;
1) log,,¥121; e) log, 1243 ;
3
) Iog527; 3) I09536—I09512;
log. 9 log. 9

1
log, 24— log, 72
) 2 . x) logo v7 +210g,./7;

I09318—;Iog3 72

Bapuanr 2
1. Beruucnure: 1) 109, 27; 2) log, 81, 3)log, 3; 4) log, 1.
2. Haiinute 3HaueHue BBIPAXKECHUS:
a) log, 54-log, 2; 6) log,,8+ log,,125;
3 3
B) log,, 2+log,,72; 1) log. 75—log, 3;
n) log,,3/169 ; e) log, L;
{128
) log,8 : 3 log, 8 :
log,16 log, 15 -1log, 30
log, 14 ! log, 56
7T 4 7
1) 3 ; K) 4 log, 2 +logy, 5;
log, 80

log, 30 - ; log, 150
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Bapuanr 3

1 1 1
1. Berunciure: 1) log, E; 2) Iogzg; 3) log, v/2; 4) IogZE
2. Halinute 3HaY€HHUE BBIPAKCHUS:
a) log,,5+log,, 2; 6)log,,8-1o0g,,125;
15
6)log, 15— log E; e)log; 75—1log; 3;
) %Iog7 36—log, 14 —3log, ¥/21 o) log, 12 —log, 15+ log, 20;
pi
1 1
log, 24——1log, 72 log,14-=1log, 56
oIc) f ; 3) 13 ;
I09318—§Iogg72 Iog63O—EI096150
) Iog536—I09512; . log, 8
log. 9 log, 15 —-log, 30
KonTposibHbIe BONPOCHI.
3\8
1.Yto Ha3bIBACTCA norapupMom yucna? (E)

2. KakoBbl OCHOBHBIE CBOMCTBA JIOTapU(MOB?

3. Ilo xakoii popMysie MOKHO MEpPEeUTH OT Jiorapudma 1Mo OJHOMY OCHOBAHHUIO K Jiorapumy 1o
JPYrOMYy OCHOBAHUIO?

Dopma omuemnocmu — npakTuyeckas pabora, oopMIICHHAs B TETPAJIH.

Ilpakmuueckoe 3anamue
Tema: Boruucnenue u cpaBpHeHue orapumos. JlorapudmMupoBaHue v MOTEHIIUPOBAHUE
BBIPAKCHUI.
Ilens: OBnageHne HaBbIKAaMU Jorapu(MUPOBaHUS U MOTEHIMPOBaHUS BelpaxkeHni. Hayuntbes
BBINOJIHATH NPE0Opa30BaHMsl BEIPAXKEHUH, TPUMEHSS (OPMYIIbI, CBA3aHHBIE CO CBOWCTBAMHU
norapuMoB.
Bpemsa evinonnenusa: 1 gac.
Qobopyooeanue: KapTOUKU-3aTaHUS
Cooeporcanue pabomeor:
1. IToBTOpHUTE TEOPETUUECKUI MaTEPHUAIL.
2. BeInosiHuTE MPakTUYECKYIO PaboTy:
3aganue.
3aganue 1 BapuaHTa pemaeM KOJUIEKTHBHO, y 10CKH 1 o0y4arommiics, a 0CTaJIbHbIE
CAMOCTOSITE/IbHO COIJIACHO CBOET0 BAPHAHTA.
Bapmuanr 1

1. Haiigute x:  a) |gX=%|g7+|g5—2|gB
0) log, x = Iog318—%I0938;

B) ng:2lga—§Igb+lgc.
e)log, x=4log,a+7log,b
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1-logq 36 1 1I .
s (8142099 +25'°91258j-49'°972

2. Boruncamure: 1) 2)
Bapuanr 2

1. Haiigure x: ) Iog4x=2Iog43+%log449—%log427;
0) ng:lga+2Igb—%lgc.

1 2
B) ng=4|ga—§2Igb—§Igc.

2 1
log, x=§Iog1a—§Ioglb
F) 2 2 2

o1+3l0g; 5 36'0955 _|_101*|09102 _ 8'092 3_

2. Boruncimure: 1) 2)

Bapuanr 3

1. Haiinute x: a) Iogzx:2I0923+%I0929;
0) ng=§|ga+2lgb—3lgc.

1
B) ng:glga+zlgb—3lgc.

1 4
log, x==1log, a+—log, b
S

11
160,5Iog410+1 (8142'0994 + 25|091258j i 49I0972.
2. Boraucnure: 1) 2)

KoHTpoabHbIe BONIPOCHI:

1. KakoB0 0CHOBHOE JIOTapUPMUIECKOE TOKIECTBO?

2. CymectByeT Ju Jorapudm Hyis?

3. Jlorapudm 1o KakoMy OCHOBaHHUIO Ha3bIBAIOT HATypaIbHBIM, necaTuuHbiM? Kak 0003HauaroT
3TH JOrapupmbl?

Dopma omuemnocmu — nipaKTudeckas pabora, opopmaeHHas B TETPaIH.

Ilpakmuueckoe 3anamue
Tema: BrinonHEeHHE TECTOBOTO 3a7aHus 1o Teme «Jlorapudmbi.
I]ens: mpoBEpUTH 3HAHMSI CBOWCTB JIOTAPU(PMOB ¥ YMEHUS BBIYUCIISATH UX.
Bpemsa evinonnenusn:l dac.
Cooepotcanue pabomuwl:
Bapmnanr 1
Yacrs |

1. Berumcnute: 8- 101912

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

2. Bpruucnuts: l0ge216 - 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)

[axo:

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

[oxasats: MN || a.

3anmaua 2
[aHo:
2 & ABCD - tpaneuyus,
M [ N ABe a,CD ¢ a,
! \ =MD, CN=NB.
A B Nokasats: MN || a.
,-_Kot}__,’/
3amaua 3.
:{ Aano:
_ Lk A ABC, AC Il q,
hi—‘!‘ no/ ABna= M,
BN, BCAa=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:

3ananue.
PemnTe 321241 10 rOTOBOMY YepPTEKY:
1 2
K K
If 12
% o
A
B E
Haiinure: npoexuuto HaknonHo KB Haligure nnuael npoexius HakKIOHHBIX AK
BK
3 4
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. 1. ITocTpoiiTe MPOEKINK HAKIOHHBIX
1. [TocTpoiiTe MpOEKIUY HAKJIOHHBIX

2. Halinure nnuHbl ipoekiui, ecnmu £ AMO =

2. Hai 7 MA =10 .
aluTe JUIMHBI IPOEKIIUM, €CIH > | 60, ~BMO =45", MO = 16 cm

MB=17, MO =38

5 6

i qr

Haiitu paccTossHrE OT TOUkH M 10 IJIIOCKOCTH,
€CJIM IMHBI IPOEKIUH MPONOPLHOHAIbHBI

Haiinure nyimHbl NpoeKUMid HAKJIOHHBIX, €CIIN
quciiaM 2 1 5

on1Ha u3 HUX Ha 10 cM Oosnblie Ipyroi

KoHTponbHbIE BONIPOCHI:

1. Kakue npsiMbie B IPOCTPAHCTBE HA3BIBAIOTCS NEPIEHIUKYISIPHBIMUA?

2. Chopmynupyiite ieMMy O NEPIEHAUKYIIPHOCTH JBYX MapajuleIbHBIX IPSIMBIX K TPETbeH

3. Kakast psimast Ha3pIBaeTCS MEPIIEHANKYISIPHOHN K TUIOCKOCTH?

4. ChopmynupyiiTe TeOpeMbl, YCTAaHABIMBAIOIIME CBS3b MEXY MapaIeIbHOCTBIO MPSIMbIX
U UX

NEPIEHIUKYJIIPHOCTBIO K INIOCKOCTH.

5. Cpopmynupyiite mpu3HaK NEPHEeHIUKYIIPHOCTH IPSIMON U MJIOCKOCTH.

6. UTo Ha3bIBaETCsl paCCTOSIHUEM OT TOUKH JI0 IJIOCKOCTU?
Dopma omuemnocmu — NICbMEHHAs padboTa, 0OPOPMIICHHAS B TETPAIH.

IlIpakmuueckoe 3anamue

Tema: Pemenue 3a1a4 npohecCHOHATBFHON HANpPaBIeHHOCTH
Ilenw: IlpuMeHeHNE MAaTEMATHYECKUX 3HAHUM U YMEHHI NPH PEIICHUH 3a1a4
npodhecCHoHaNBHOM

HaIpaBJIEHHOCTU U 33Ja4 B PA3JIMYHBIX cepax JesTeIbHOCTH.
Bpemsa evinonnenusn : 5 4acos.
Oobopyooeanue: KapTOUKHU- 3aJaHUS, TETPAJIH, KOHCIICKTHI.
Cooepotcanue pabomuwr:
3aauu, BHI3BIBAIONINE 3aTPYTHEHUS PELIAIOTCS KOJJIEKTUBHO C Pa300poM Y TOCKH.
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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

6!-4!
3
5131
2. Berancmuts
6!
(n=1!
3.Yapoctuth —(n Y

1 1
4. YpoctuTh A i( n+D!

P, —P,
P4

1.Berunciuts

5.BeauciuTh

4
6.Borunciuts Ag

4
7. BeIYnciInTh ClO
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 KaKAOM
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. CxonbKuMU cr1ocOO0aMU MOKHO COCTABUTH JICKYPCTBO MO KJIacCy Mo 4 4eloBeKa, €CJIH B
Kyacce 28 yenoBek?

12.Peunts ypasnenne C, , =21

KoHTposbHbIE BONPOCHI:

Kakolii pa3gen MmaTeMaTUKH Ha3bIBalOT KOMOMHATOPHUKOM?

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

UYTo moHMMaeM Mo MOHATUEM «II€PECTAHOBKU»?

Y10 moHUMaeM IO/ MOHITHEM «COUETAHUE»?

UTo moHMMaeM NoJ MOHATUEM «Pa3MELIEHUE»?

Kaxk otnnuuntsk, Kakas 3aja4a Ha «II€PECTAHOBKHY, «COUETAHUS», «PAa3MEIICHUSI»?
@opma omuemnocmu — ipaKTUdeckas pabora, ohopmIeHHas B TETPAIH.

IlIpakmuueckoe 3anamue.
Tema: bunom HeroroHa u tpeyronpHuk Ilackans. [Ipukiianneie 3anaun. Pemenne 3ana4d Ha
nepebop BapUaHTOB.
Ilens: chopmupoBaTh 3HAHUS M HABBIKY B BBIYHUCIICHUH [I€PECTAHOBOK, pa3MEILLIEHUH U
coyeTaHuil KOMOMHAIUY, B IPUMEHEHUU (POPMYII KOMOMHATOPUKH ISl YIIPOIIEHUS BBIPAKEHUH,
pellleHnr ypaBHEHUH, pa3I0oKeHUH CTEeTIeHn 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:

2) (%—3)5 6)(2+a)’

I
5.Yopoctuth M
(m+2)!
A8
6.Bbrunciuts: a) C126) A3+AZ+A§;3) Cf;zz on
8
7.Pemnth ypaBHEHHE A: =42x
Il BapuanT

1.Ha ctpanune anneboma 6 cBOOOIHBIX MeCT 1Sl pororpaduii. CKOIBKUMH CIIOCOOaMHU MOYXKHO
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:

a) <3x+§)“:5)(e 28

(x+4)Y(x +5)

5.Yopoctuth
(x+6)!

4
5 3 2 3 4 3 C
6.Borunciuts: a) (:0) 4.+ At A6 Crs— Crs= 716
7.Pemints ypaBHEeHUE
X 1

HRE

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

Dopma omuemnocmu — nnpakTuyeckas padora, ohpopMiIeHHas B TETPAIH

Hpaxmuuecxoe 3anamue

Tema: Pemenue 3a1a4 npohecCHOHATBFHON HANpPaBIeHHOCTH
Ilenw: IlpuMeHeHNE MAaTEMATHYECKUX 3HAHUM U YMEHMI NPH PELICHUH 3a7a4
npodeccCuoHaNBHOM

HaIpaBJIEHHOCTH U 33Ja4 B PA3JIMYHBIX cepax JesTeIbHOCTH.
Bpema evinonnenusn : 4 uaca.

Qobopyoosanue: KapTOUKU- 3a]JaHUS
Cooepotcanue pabomuwi:
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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}

31



c=2a-3b c=05b-2a

Haiitn koopaunats! BekTopa C.

2 Jlano: a{l;—2;m};b{n;6;3} 2. Jano: af2; 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=CJl 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 5.1ano: 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 menunana AM menmana

Haiitu koopiuHaThl MEMAHBI.
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)
Jloka3ars, 4TO TPEYTrOJIbHUK NPSIMOYTOJIbHBIA. HaliTh mepuMerp TpeyrojpHHKA.
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 TOCTPOUTH €rO:
6x+3y-9=0 4x+2y-16=0
9.CoctaBuTh ypaBHEeHHUE OKpY)KHOCTH  9.CocTaBUTH ypaBHEHHE CeEphI
C uentpom (0;-2) u paguycom 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 JIIMHBI BEKTOPA.

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

Hpaxmuuecxoe 3aHamue
Tema: BrlloiHeHHE 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) 4B (4; 6; 2)
4. Onpenenute KOOPJAUHATHI BEKTOpA 2511 + 3g — é.3 .
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 J66 3V2 24/33
z 11 3
6. Haiigure cymmy BekTopoB d = (1;0,3; gj ,a=|——;——|.
3 5 23 4
A b B r
(0_4_ 1) ( 119 7) (5_19_23) (1}9_7)
13’ 630 20 6 30 20 630 20
7. Touka M — cepenuna otpeska AB. Haitnute koopaunaTe! 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
V11 1a 311 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. Boruucnute pasHocts Bektopos i — d, ecim A= (— 2;—1;4), d= (3;],'—1).

A b B r
(-5, -2; 5) (1,0; 3) (5; 2; -5) (-5, 0; 3)
12 .Haiiaure CKaIIpHOE NPOU3BENECHHUE BEKTOPOB C i 5,CCJII/I c=(42;1),
a=(4-2;-1)
A b B I
21 11 19 12
13. /laHo BexTOp 0= (6;—8;0). Haitagute koopauHaTel BeKTOpa — 1,56 .
A b B r
(9; 12; 0) (-9; 12; -1,5) (9; 12; -1,5) (-9; 12;0)

14. HaliguTe KOOp/IMHATHI TOYKU, CAMMETPUYHOMN Touke A (-1; 3; 2),0THOCUTEIBHO
touku Q (3; -1;4).

A b B r

(5; 1; 10) (5;-1; 6) (7; -5; 6) (-7; 5; -6)

15. HaiinuTe paauyc 1 KOOpIAUHATHI LIEHTpa chepbl
X+y?+z22-2x+4y—2z=31

A b B r

O (-1; 2; -1), 0 (1;-2; 1), 0 (1;-2; 1), O (-1; 2; -1),
R= 37 R= 37 R =37 R =37

16. Tano Bekropa ¢ = (—1;3;7) u a= (6;2;—8).Ha171z[HTe 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). Haitnute paccrosinue
Mexay cepearHamu oTpe3koB AB u CD.

A b B r

V102 V17 V19 1

18. Jlano Bextopa ¢ = (3; —2; 1) ua = (2; —3; —1). Haligure |¢ — 24|

A b B r

J74 V26 /66 14

19. Jano touxu K (0; 1; 1), P (2; -1; 3), T (-1; y; 0). Haiinure Takoe 3HaueHUE Y, YTOOBI
BeInoaHsock yeiaosue KT =PT.

A b B r

5,5 -4 4 0

B 3amanusx 20-22 ycTaHOBUTE COOTBETCTBUS:
20. B xybe ABCJT 4,B,C /], ycTaHOBUTE COOTBETCTBUE MEKIY BEKTOpamu (1-4) u ux

B3aUMHBIM pazmernieHueM (A-J1).

1) A u B,C; A) ckpeluBaronmecs
2) m u ,Zﬁl) b) conamnpasieHbl
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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) 2.5
4) 62(1;2;5) D9
J) 45

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

COOTBETCTBHE MEX/Y HUMH M 3HAUEHHUAMU CKAJIAPHOTO NPOU3BEIEHHUs BEKTOpoB ¢ U d (A-]I).

1) I¢] = 5, |a|=12, 4(26):600 A) ¢-d=-28
2) el =3,lal =vZ lac)=45° B) ¢-d=3
3)1el=51dl=6 lac)=120° B) ¢-d=15
4) 2| = 4,13 =7 4(;5):1800 N ¢-a=-15
) ¢-a=30

@opma omuemnocmu — ipaKTudeckas padbora, ohopmiaeHHas B TETPAIU.

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

HaMpaBJIEHHOCTH U 33J1a4 B pa3IMYHbIX c(hepax IesTeTbHOCTH.
Bpemsa evinonnenusa: 3 yaca
Oobopyooeanue: KapTOUKU-3a/1aHUs], TETPAIN, KOHCTIEKTHI.
Cooepotcanue pabomuwl:
1. Yacrora BpareHus Bana paBHa 15 pan/c. Onpenenuts 4ncio ero o0oporos B 1 yac.
2. Koneco, pagmyc kotoporo 2,6 M, nemaetr 60006/mMuH. HaiiTn THHEHHYIO CKOPOCTH TOYKH,
HaxoJsuIelcs Ha OKPY>KHOCTH KoJieca.
3. Korneca nBmxyierocst aBTOMOOHIISI HIMEIOT 9acToTy BpameHust 60 paz/c. 3a kakoe Bpems
aBTOMOOWMJIb ITPOMIET paccTOsIHUE B 27KM, €CIM paguyc Kojeca aBromoouss 0,5 m?
4. B npaByto Wi JI€BYIO NIEPUATKy MNEPEXOIUT MpaBs NepyaTKa Ipy 3epKaJIbHON cuMMeTpun?
0CEBOI CUMMETpUH? LIEHTPAIbHON CUMMETPUN?
5. KBanpokornrep, koTopslii Bans nmoansit Haa necoununeil umeer koopauHarsl (3;4;12) Ha
KaKOM pacCcTOSIHMM OT BaHU HaXoAuTCs KBaJPOKONTEpP, €CIM OT BaHM 10 MECOYHUIIBI-5
METpOB?
6. KoopauHathel ABYX 3JIEKTPHUECKUX JAMITOUEK YCTAHOBJIECHHBIX B 3aJIe¢ UMEIOT KOOPAMHATHI (3;
5; 4) u (5;7;4) Onpenenuth Ha KAKOM PACCTOSIHUU HAXOJSATCS OTH AJICKTPUUECKUE JIAMITOUKH?
7. Koneco umeet 45 cnuil. YTibl MeXAy COCETHUMH CIIUIIaMU paBHbl. Haiftu Benuuuny yrna (B
rpajaycax), KOTOpbI 00pa3yloT 2 cOCeTHUE CIUIIBI.
8. Kaxoii yrox ( B rpagycax) oOpa3yloT MUHYTHas! M YacoBasi CTpeNku 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°3)36°, x) 40°
2. Haiigute 6e3 mpuMeHeHus TabIul] TpayCHYI0 Mepy JyT:

Sr 87 27
a)—r, 0) —, —, 0,5585m —
) ) 9 B) - r) ) o5

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:

22
a) &, 0) Lz ) B)7—7T , 1)0,8098m x) il
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°, 0) 78°8)290°, 1) 15°3)5° 1) 150°, e)42° x)70°
2. Haiinure 6e3 mpuMeHeHus TaOIuI] TPAAyCHYIO MEpY JIyT:

12 2
a) 9—7[ ) 0) —ﬂ, B)3,1 7, r)2,2354m  x) r
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° 1)15° mi25° )15, %) 82°

2. Haiinure 6e3 mpuMeHeHUs TaOIuI] TPAAyCHYIO MEpY JYT:
a) 2—7[, 0) —12—7[, B)3—”, r) 3,1416m x) 23—7[
15 7 5 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 TPUTOHOMETPUYECKHE TOKAECTBA, (DOPMYJIbI CIIOKEHUS, YIIBOCHHUS,
npeoOpa3oBaHUE CyMMbI TPUTOHOMETPUUECKUX (DYHKIIMIA B TPOU3BEACHUE, TPe0Opa3oBaHue
IIPOM3BEACHUS TPUTOHOMETPUUECKUX (DYHKIMI B CyMMY.
Iens: hopmupoBaHrEe YMEHHI BHIYMCIICHUS 3HAUCHHI OCHOBHBIX TPUTOHOMETPUYECKHIX
GyHKUMH 110 0HOM U3 HUX. OBIaJjeHHe HaBbIKAMU NPEOOpa30BaHMsI IPOCTEUIINX
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
COOTBETCTBYIOIIME 3aJaHHs 110 BallleMy BapUaHTY.
2) Onupasicb Ha TEOPETUUECKUI MaTepuasl, TPEHUPOBOUHBIE YIIPAXXHEHUS Ha YPOKE U JIOMAIllHEe
3aJlaHKe, IPOU3BECTH PacueT CIEeIYIOIUX 3aJaHHH:
3ananme.

BapuanTt 1

. . (7 .
Brruncnute 3HaueHUS KaXKIOW U3 TPUTOHOMETPUUYECKUX (PYHKIIHIA, Sln[z + a) , Sin2a , ecnu:

1) sina=0,8u£<a<7z. 2)sina:§,ae 0;Z
2 5 2

Bapuanr 2

. . V2
Bbruucnure 3HaYeHNs KaX/10i U3 TPUTOHOMETPUYECKUX (PYHKLUH, COS(Z - aj , C0S2cr, eciu:

2
Bapuanr 3

1) sinoz:§ u 7z<a<3—7[. 2) cosa:—§,ae £;7r
8 2 5

" o T :
Beruucnute 3HaYeHNs KaX/10i U3 TPUTOHOMETPUYECKUX (YHKLUH, cos(g - a) ,SIN 2cx , ecou:

1)sina=0,2,7z<a<3—7[; 2) COSa=£,ae O;z )
2 13 2

Bapuanr 4

. . T
Beruucnure 3HaueHne Kax10i U3 TPUTOHOMETPUYECKUX (PYHKIUH, COS(E + aj ,C0S2¢x, eciu:

1) cosa=0,8,0<a<z; 2) sina=§,ae 0;z
2 5 2

KoHnTpoJibHbBIE BOIPOCHI:

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

2. KakuM OCHOBHBIM COOTHOIIICHUE CBS3aHBI CHHYC M KOCHHYC JIEHCTBUTEIBHOTO YUCIIa?

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. Pemnire ypaBHeHus.

BapuanTt 1 Bapuanr 2 Bapuant 3 Bapuanr 4
sin 2x =1 tg2x =0; sin3x =1; sin3x = —1;
sin3x =0; cos 2x =-1
cosﬁzl; tglzo;
5 3
cos5x =0; X ctg 2x =0 sin6x =0;
cos— =0;
. X (7 . X X
sin—=-1, 2sinl =—x =1 | sSin—+1=0; cos—+1=0;
2 (3 j 2 2
1 _ |2
t94X=_3; cos 2 :—3; tg[2x+%j=0 ctg3x = /3;

J2;

s

2
sin(—”j; sinf X—Z]=0; | cos(z+x)=sinZ; | 2cos| Z —x

sin x—z =-1 cos 3x+z =0; | cos 2x—E =-1 | sin 2x+z =1
3 5 4 6
tg3x =1; .
coslz—l; sinlzo; cg=x smzzl;
2 2 5
0y _ . .
cos(2x+5°)—€=0; tg (x+60°) =3, Zsm(z—szl; Siﬂ(ﬁ+X)=COS(—%);
X ) . ) 1. X _o 2008 X —/3=0;
cos| ———|=0; cos| x+ 2 |==: | 2sin>—+3=0; cos ,
2 6 3 2 4
tg(x®)=1 1 tg(3x? )=1
a6c) wsfee)-1 [ 867) i) 2

2

KoHnTpoJibHbBIE BOIPOCHI:

1. Kakue TpuroHoMeTpuuecKie ypaBHEHUSI HAa3bIBAIOTCS TPUTOHOMETPUUECKUMU?
2. YUto nmoHuMaeTcs Moj pelieHueM TPUTOHOMETPUYECKOTO YPAaBHEHHUS?

Dopma omuemnocmu — npakTuyeckas padbora, opopmIIeHHas B TETPAIH.
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Hpakmultecxoe 3aHamue

Tema: PeuieHue NpoCTENIINX TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB.
Ienv: ®opMupoBaHUE YMEHUHN PEIICHUS MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN U

HEpPABEHCTB.

HayuuThcs 3anuceiBaTh pelieHus MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUHN U

HEPaBEHCTB.

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

1. IlpoBepka TOTOBHOCTH K MPAKTUUECKOH paboTe: yCTHBIN OIpoc.

2. BeinonHeHue 3agadHuii.

1) st TOro 9TOOBI BEIIOTHUTH MPAKTUYECKYIO pab0OTy, HEOOXOIUMO BHIOPATh
COOTBETCTBYIOLIME 33aJaHMsI 110 BAaLlIEMy BapUaHTY.

2) Onupasicb Ha TEOPETUUECKUN MaTeprai, TPEHUPOBOYHBIE YIIPAKHEHUSI HA YPOKE U JIOMAIlIHEE
3aJlaHKe, IPOU3BECTHU PacUeT CIEeIYIOIUX 3aJaHHH:

3aganue. Pemnite ypaBHeHus.

BapuanTt 1

1*.Pemute ypaBHeHHUS:

_V3. N ™ _
a)cosx—;, 6)S|n5—5, B)tg(x+ g)‘
-1.
2.Pemute ypaBHeHHE, TPUMEHUB (POPMYITBI
npuBeneHus: tg (g - x) =+/3.

3*. Pemmte TpUTOHOMETPUYECKOE
HEPaBEHCTBO:

1
<=
COS X 5

4. PemmTe ypaBHEHUE, YIIPOCTUB €r0 JIEBYIO
YacCTh:

sin x-cos 2x + cos x'sin2x=0.
S.PCHII/ITG ypaBHeHI/Ie, caciiaB HOI[CTaHOBKy:
2c0s°X —cos X — 1 = 0.

6. Pernte ypaBHEHHE METOIOM Pa3I0KEHHSI
HAa MHOXHTENW:  Sin 8X + sin 6x = 0.

7. Pemute ypaBHEHHE, UCTIOIB3YS
OJIHOPOAHOCTB:!

7sin?x — 8sin x-cos x + cos’X = 0.

Bapuant 2
1* Pemmrte ypaBHEHUS:
a) sin x = ? ;
=1

6)tg’3—c:%; B)ctg(x— g)

2.Pemute ypaBHeHHE, TPUMEHUB (POPMYIIBI

. (3m 1
IMPpUBCACHUS: Sln(? - .X') = E .

3*. Pemnte TpPUTOHOMETPUYECKOE
HEPaBEHCTBO:

. 1
sinx <.
4.Pemnte ypaBHEHHE, YIIPOCTUB €TI0 JIEBYIO
qacCThb:
cos 6x-cos 2x + sin 6x-sin 2x =1 .
5.Pemute YpaBHEHHE, CACIaB IIOJACTAHOBKY:
tg?x — 3tg x + 2 = 0.

6. Pemiite ypaBHEeHHE METOJIOM Pa3ioKEHUS
Ha MHOXHUTEJIM: COS 7X + cos 3x = 0.

7. Pemute ypaBHEHHUE, UCTIOIb3YS
OJTHOPOJHOCTH:!

cos’X — 7sin x-¢os X + 6sin’x = 0.

Bapuanr 3

Bapuanr 4
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1*.Pemute ypaBHeHHUS:

a)tgx:\/§;6)ctg§:—%;3)cos(x+ E)
V2

x
2.Pemute ypaBHeHHE, TPUMEHUB (POPMYITBI

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

3*. PemuTe TpPUrOHOMETPUUYECKOE
HEPaBEHCTBO:

1
> -
COS X 5

4.Peminte ypaBHEHHE, YIIPOCTHUB €TO JIEBYIO
4acTh:

sin 8x-cos 2x - cos 8x-sin 2x =0 .
5.Pemmte ypaBHeHuUe, cliejaB MOJCTAHOBKY:
-2sin’x —sinx +1=0.

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

7. Pemute ypaBHEHHE, UCIIOIb3YS
OJIHOPOJHOCTB:!

c0s’X — Ssin x-cos x + 4sin’x = 0.

1*.Pemute ypaBHEHHUS:

-0- x_ V3. n
a)ctgx-O,6)cosg——7,B)sm(x— g)
V2

x
2.Pemute ypaBHeHHE, TPUMEHUB (POPMYIIBI

npuBeneHus: ctg (g - x) =1.

3*. PemuTe TpPUrOHOMETPUUYECKOE
HEPaBEHCTBO:

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

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

7. Pemuure ypaBHEHUE, UCIIOIb3YS
OJIHOPOJHOCTB:!

cos?X + 3sin® + 2v/3sin x-cos x = 0.

KoHTpoJibHbIE BONIPOCHI:

1. Kakne TpUroHOMeTpruuecKrue YpaBHEHUS Ha3bIBAIOTCS TPUTOHOMETPHUECKUMHE?
2. Yto noHUMaeTcs MoJ pelieHueM TPUTOHOMETPUYECKOTO YpaBHEHU?

3. CriocoOsl pelieHus: TPUrOHOMETPUYECKUX YPaBHEHUH.

Dopma omuemnocmu — npakTuyeckas padbora, opopMIIeHHas B TETPAIH.

Ilpakmuueckoe 3anamue

Tema: PemeHne nNpoCcTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB.

I]enw: poBEepUTH 3HAHUA 110 JAHHOU TEME.
Bpemsa evinonnenusa: 2 yac
Oobopyooeanue: KapTOUKU-3a/1aHUS.
Cooepotcanue pabomuwl:

Brinonnenue Tecra:

Bapmuanr 1

Al.

Pemure ypaBHeHue: COS X =

oly NP

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

+2m,neZ:;

3) i%+7zn,neZ
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A2,

A3.

A4.

B1.

B2.

Cl1.

Al.

A2.

A3.

A4.

B1.

B2.

J3

Pemnte ypaBHeHuE: sinX = —7,

1ﬂ4y“%+mxez;2ﬂ4y%4wmkez;3)ewmg+bmkez

Pewnte ypasuenne: X = 0.
1) 7+mneZ; 2y 2Mm,neZ; 3ym,ne’

Haiizgure kopuu ypasrenus: COSSOX =0,

T zin T T 7mn
—+t—.ne”Z —+a,ne”Z ~ += nez
1) > s 2)2 3)10 c
ox, A2
Pemmre ypasuenne: SIN(— 5) = o

Haiiyre kopHu ypasrenus: SiN3XCOS X —C0OS 3XSin X = R

T
Haiiziire KOOpAMHATH TOUEK mepeceuenns dynxiuii Y = 2C0S(2X — E) u

y=-1.

Bapuanr 2

Pewmre ypasuenne: SIN X = P

pEZeamnez; 2 (D T rakkeZ;

a(4ﬁﬂ%+mxez

Pemure ypaBuenue: COS X = BER

1) 5%+27zﬂ,neZ; 2) i%ﬁ+27m,nez; 3) i%+27m,neZ

Pemmre ypasnenne: CIX =0,
1) 7n,n €Z; 2) HEeT KOpHEH 3) 2mneZ

Haiinure KOpHU ypaBHEHUS: sin5x = 0.
7zn .
1) ?’ neZzZ 2) 5n,n e Z; 3) HeT KopHeit

Xy_y2
37 27

Pemmure ypasuenne: COS(—

sin Xcos” cosxsinﬂ 2
Haiinure xopHu ypaBHEHUS: — —— — —_=—
PHILYP 3 5 375 2
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. T
Cl.  Haiigure KOOpIUHATHI TOUCK MepeceueHus GyHKiwii Y = sin(2x + Z) u

@Dopma omyemnocmu — npaKTHIecKast padbota, oGopmIIeHHAs B TETPAIH.

Ilpakmuueckoe 3anamue

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

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

Bpemsa evinonnenua: 2 yaca

Cooepicanue padomel:

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

1 .1
1. 2arccos i 6arcsin 7

2. arctg ? —arcctg g ;

3. arcsin % + arcsin Vz—g ;

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

.1 3
arcsin - + arccos (— % ;

. 1 2
10. arcsin (- 5) T arccos g ;

11. 3arctg (—/3) + arcctg (-1) ;
12. darctg /3 + arcctg (-V3) ;

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

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

Dopma omuemnocmu — npakTuyeckas padbora, opopMIIEHHAs B TETPAJIH.

© oNo O b

Dynxyuu, ux ceoicmea u 2paguxu 12 uacoe.

Ilpakmuueckoe 3anamue

Tema: IlpuMepsl 3aBUCUMOCTEN MEXAY IIEPEMEHHBIMU B PEAJIBHBIX IIPOLIECCAX U3 CMEXKHBIX
muciuminH. Onpenenenue ¢pyukiuil. [loctpoenne u urenne rpadpukoB QyHKIUH.
HccnenoBanue ¢pynkiuu. CBoiicTBa IMHEHHOM, KBaApaTUYHOM, KYCOUHO-TUHEHHOM 1 IPOOHO —
nuHeHoi ¢yHkuil. HempepbiBHBIE U TepuoinyecKue PyHKIIUH.

Ileny: OpnaneHue HaBBIKAMH MOCTPOEHHs M uTeHHs TpadukoB QyHkiui. HayuuTbes
OTIpeIeNIATh OCHOBHBIE CBOMCTBA YNCIOBBIX (DYHKIIMH, MILTIOCTPUPOBATh UX Ha rpaduKax.
Bpems evinonnenun: 4 yaca

Oobopyooeanue: KapTOUKU-3a/1aHUS.
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Cooepotcanue pabomuwi:
1.BcnomauTh onpeneneHue GyHKIMNA, CBONCTB (DYHKIIHH.
2I1o rpaduky, HaYUepUEHHOMY Ha JIOCKE Ha3BaTh CBOMCTBA (PyHKIMH, H300paKEHHOH Ha
rpaduke.
3CamocrosTenbHas padora .
| BapmanT
1.Haitnure o6iacth onpeneneHus GyHKIUM:

1 2x+1
a) y =x+5 B)y=+X+2 ny= o K)y= x2+ f
xX— x°—

e)y=v9x’ -4  3)y=log, (x—5)

0)y=x*+3x—4  1ny=—
X+

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

4.0Onpenenute o TpaduKy 00IaCTh OMPEICIICHUS U MHOYKECTBO 3HAUCHUS (DyHKITHH,
UCCIIEIOBAaTh HA MOHOTOHHOCTD, OIIPEICIIUTh IPOMEKYTKH 3HAKOIIOCTOSHCTBA (DYHKIIMH, TOUYKH
AKCTPEMyMa, BHJI KCTPEMYMaA U BBIYUCIUTh 3HAUCHHSI (DYHKIIMH B ATHX TOYKAX.

Il Bapuant

1.HaiiquTe obnacts onpeneneHus: QyHKIIUU:

a) y=x-6 B) y=VX—5 I[)}/:Gx_i xK) y=v4x® -1

2
X -

0) y=x*—4x+2 F)FL e) y= 3'5 ) y=log ;(3—x)
x+4 X

+1
2.0mnpenenute, YeTHas UM HeYEeTHAS (PYHKIUS.
a) f(x)=x*+x* 6) f(x)=x+sinx B) f(X)=x?-sin3x

3. Haueprtute 3cku3 rpaduk He4eTHOW (yHKIIMH.
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4 .Onpenenute 1o rpaduKy 00JIACTh ONPEACTCHUS 1 MHOKECTBO 3HAYCHHS (PYHKIIUH,
UCCIIEIOBAaTh HA MOHOTOHHOCTD, OIIPEIEITUTh MMPOMEKYTKH 3HAKOMIOCTOSIHCTBA (PYHKIIUHU, TOUKH
AKCTPEMyMa, BHJI SKCTPEMYyMa U BEIYUCIUTH 3HAUCHHS (DYHKIIUH B THX TOYKAX.

KoHTpoJIbHBIE BOIIPOCHL:
1.Yto Ha3piBaeTcs 007aCThIO ONpeaencHus PyHKIuu?
2.I1o xako¥ ocu onpezensieM o0nacTh onpeaeneHus QyHKIuu?
3.Yrto Ha3zpiBaeTcs 007aCThIO 3HAYCHUS (DYHKIIMU, U 110 KaKOH OCH ompeensieTcs 001acTh
3HaueHus?
4.Kakas QyHKIUSI HA3bIBACTCS YETHOU, HEUETHOM?
5.Kaxk no rpaduky onpeaenutb 4eTHOCTh U HEUETHOCTh?
6.I' e Haxoxstcst Hynu GyHKIUU?
7.Kaxk o rpaduky onpeaenutb MOHOTOHHOCTh (DYHKITHH?
8.Kak onpenenuts MpoMeXyTKH MOHOTOHHOCTH?
Dopma omuemnocmu — ripaKTuyeckas padora, opopmiieHHas B TETPaaH

Ilpakmuueckoe 3anamue .

Tema: CoiicTBa u rpaduku cuHyca, KOCUHYCa, TaHT€HCa U KoTaHreHca. OOpaTHble QyHKIIMU U
ux rpaduxu. OOparHble TpuroHomerpuueckue Gpynkuuu. [peodbpazoBanus rpapuka GyHKIUY.
["apmonmnueckue konedanus. [Ipukiaansle 3agaun

Ilens: OBnafeHne HaBbIKAMU MTOCTPOCHHUS U UTeHUs rpadukoB pyHkuuil. Hayuurbces
OTIpeNieNIATh OCHOBHBIE CBOMCTBA (D)YHKIMH, HIUTFOCTPUPOBATh UX HA IpaduKax.

Bpem=a evinonnenusn: 4 yaca

Cooepotcanue pabomuor:

1.®ponTanbHIM onpoc.

2. Pemmienune 3ananuii no yueOnuky A.H.Koamoropos ctp, 56-69, Ne 100-135, camocTosATeNbHO
BbIOpaB 3a7jaHUsl 110 3HAHUSAM TEMBI.

Dopma omuemnocmu — nipakTuyeckas padbora, ohpopMiIeHHas B TETPaaH

Ilpakmuueckoe 3anamue.

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

I]ens: OBnazeHne HaBBIKAMU MIOCTPOCHUS U YTeHUs rpaduko ¢pyHkumid. Hayuntbes
OIpeIeNIATh OCHOBHBIE CBOMCTBA (PYHKIIMM, MITIOCTPUPOBATh X Ha rpauKax.
Bpems evinonnenusn: 1 yac
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Cooepotcanue pabomuwi:
1.®poHTanbHEI OMpoc.
2.IToctpoenue rpadukoB GYyHKIMH W ONMHUCAHUE UX CBOMCTB:
1 X
y=2%y=|5] y=log,x,y=log, x,

2

X _ T
y:COSX+1'y:COS§’y:S|n X_E

7T
y=1tg| X+ —
3

®Dopma omuemnocmu — nipakTuyeckas padora, ohpopmiIeHHas B TETPAIH

Tema: Penienue 3a1a4d npodeccroHaNbHOM HATPABICHHOCTH.

Ienw: Iloka3zaTh, Kak U3y4aeMble OCHOBBI HAYK HaXOJST IPUMEHEHHUE B PAKTUKE, BIUSAIOT HA
pasButHe U 3PPEKTUBHOCTH MPOU3BOICTBEHHOM JIEATCIIEHOCTH.

Bpema evinonnenua: 3 daca.

Cooepotcanue pabomuor:

UYETHbIe 3a/1aHUA BBITIOTHSIIOTCS BCEMU 00YYaIOIIMMHUCS ¢ Pa300pOM y TOCKH.
Heuérnbie-camoCTOSATENBHO.

0
1. Yucno 060poTOB XOI0BOTO KOJIECA CESATIKU BhUUcseTcs o ¢popmyne N= ,rme N —

4uca0 000pOTOB Kojleca Ha 1ra, S — IMHa OKPYKHOCTH XO0JI0OBOTO Kojieca, M; B — mmpuna
MEXAYpsAabs, M. Berauciuts uncio o6opotos cesiiku CKK Ha 1ra npu mexaypsase 0,6M u
auaMeTpe okpykHocTH kojeca 0,95 m. ITpu noctossHHOM 3HaYeHUH S OCTPOUTH TpapuK
¢ynkuun N=N (B).

2. HoBblil TpakTOp CTOUT X pyOJIeii, a ero rogosas aMopTu3anus (M3HOC) COCTaBIISAET ) pyOIielt.
BolIpa3uTe crouMOCTh TpaKTOpa B 3aBUCUMOCTH OT BPEMEHHM €0 HKCIUIyaTaluu T (B rojax).
3.CoctaBbTe (opMyIly JUIsl BHIYUCIEHUS pacxoia roproyero tTpakropom MT3-80 npu
OOpOHOBaHUU MOJIsI, €M Ha OopoHOBaHuUE lra pacxoayercs 1,3 Kr roprodero. 3anoiHu
TaOIuUILy.

IInomans, ra 3 25 43

Pacxon roprouero, kr 1 15 20,2

4. BoiBenute GopMyiTy, C TOMOIIBIO KOTOPOH BBIUUCIISIETCS Macca CEMSIH MIIEHUIIbI JJIs BbICEBa
Ha MPHUILIKOJIILHOM y4yacTke. BelsicHuTe, Kakas (yHKIMsI BbIpaKaeTcsl BBIBEACHHON (hopMyIIOi.

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

3aIMoJIHEHNUs OyYHKepa 3€pHOM, OT YPOKaltHOCTH 3epHOBBIX. BBIACHUTH BUJ MOJTy4YE€HHOMN
3aBUCHUMOCTH, HAYEPTUTH €€ rpaduK.

6. Petiuts rpagudecku. B ogHOM oBomexpanuiuie 56 T kaprodens, a B ApyroM mno 3T, BO
BTOpPOE €KEAHEBHO MPUBO3MWIN 1O 2,5 T. Uepes CKoNbKO THEH B OJJHOM U3 OBOLEXPAaHHUIIMIIL
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
KT Ha lra. 3anummre popMyIly 3aBUCUMOCTH pacxoja ceMsiH OT BpeMeHu. Ha kakoe Bpems
pabotsl xBaTUT 270 KT 3epHa ?
8. IIpu 6opoHoBanmm 1ra maxoTsl TpakTop pacxoayeT 1,3 kr roprouero. CocraBbTe GopMyITy
JUIsL BBIYUCIICHHSI 3aBUCUMOCTH pacxojia roprodero M (kr) ot muoraau noius S (ra). [Toctpoiite
rpaduk 3aBucumoctu M ot S.
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9. Hopwma BriceBa mmenunsl 170 kr/ra. HaiinuTe 3aBUCHMOCTB pacxo/ia CeMSH M OT 3aCESTHHOM
momaau S. [TocTpoiiTe rpaduk mosrydeHHON 3aBUCUMOCTH. CKOJIBKO CeMSTH MOTPeOyeTCs st
nocesa Ha rromaaya 10 M2; 100 MZ; 0,5ra?

10. JIBa aBTOMOOWIISI OTHOBPEMEHHO YIIUIU CO CTapTa KOJBIEBOM Tpacchl B pa3HbIX
HanpasieHusx. Ho B MOMEHT cTapTa 3a0bIIH BKJIIOYUTH CEKYHIOMEPHI, a BKIFOYHMIIN HX TOJBKO B
MOMEHT BCTPEUH aBTOMOOMIIEH U U3MEPUIIU BPEeMsl, KOTOPOE KaK/Iblii TOHIIUK 3aTPaTUI 10
BO3BpAIlleHUs Ha CTapT. MOXXHO JIM 110 3TUM JAHHBIM YCTAaHOBUTbH BPEMS KaXJ10I0 Ha Tpacce,
€CJIM aBTOMOOWIIN JIBUTAIIUCH C IIOCTOSIHHOM CKOPOCThIO ?
11. TpebOyercs U3roToBUTH KOBII B (hopMe YCEUEHHOTO KOHYca 00bEMOM 311, BbIcoTOM 20 cM, €
TUaMETPOM

HwkHero ocHoBanus 10 cm. KakoB quamerp BepxHero ocHoBaHus ?
12. 3aBucumocTs AaBiieHus aTMochepsl p ( B macKaisix) OT BHICOTHI h MOJHATHS HaJl yPOBHEM
Mops ( B KWJIOMeTpax) Beipaxaercs popmynoii p = 101 080 e" raee~2,718. Haueptuth
rpaduk 3aBUCUMOCTH P OT h B mpezenax ot 8 10 16 km
Dopma omuémnocmu- npakTuyeckas padota, opopMIICHHAs B TETPaIH.

Mnozozpannuku u kpyanvie mena 14 uacoe.

Ilpakmuueckoe 3anamue
Tema: IlocTpoeHuE CEYEHUN B MHOTOI'PAHHUKAX.
Ilens: oTpaboTaTh YMEHHE CTPOUTH CEYCHHS B MHOTOTPAHHHUKAX
Bpems evinonnenusa: 14ac
Cooepotcanue pabomuwl:
1.®poHTaNbHBIN OMpoC.
1. Pewenue 3anau.

A) B npaBunsHoi#1 yeTsipexyronbHoit nupamuge SABCD auaronans ABCD u 6oxoBoe pedpo
UMEIOT paBHYIO JUIHHY. [10CTpONTH cedeHne MUpaMuIbl TUIOCKOCTBIO 0L, IPOXOISIICH Yepe3
TOUKY A ¥ nepneHauKyaspaoi pedpy SC.
b) Ocnoanue npsimoro napamienenunena ABCDA1B1C1D1 — kBagpat ABCD. Yepes
cepenunsl E u F pedbep AD u CD npoBeneHo ceuenue, napaienbHoe nuaronanu B1D.
ITocTponTs ceuenue.
B) INoctpoiite ceuenue napamnenenunenqa ABCDA'B'C'D' mnockoctsio BKL, rae K — cepeanna
pebpa AA', L — cepenuna pedpa CC'.
I"Iloctpoiite ceuenne npaBuiibHOMN TpeyroabHou mpu3Mel ABCA1B1CI mnockocTslo 0,
npoxozsmien yepes touku E,F, K, pacnonoxxennsie Ha pedbpax AA1l, CC1 u BC
COOTBETCTBEHHO.
KoHTpoJIbHBIE BONIPOCHI:

1. C xakuMu MHOTOTpaHHHMKamMH paboTanu Ha ypoke? [laiiTe uMm omnpeaeneHue.

2. Kax mpoBecTu ceueHust y STUX MHOTOTPAaHHUKOB.
Dopma omuemnocmu — ripaKTuyeckas padora, ohpopmiieHHas B TETpaau

Ilpakmuueckoe 3anamue
Tema: Peuienue 3a1a4 1o teMe «MHOTOTPAHHUKI.
Ilenw: chopmupoBaTh YMEHHUS U HABBIKY B PEIICHUHU 33]1a4 1O TeMe « MHOTOTpaHHUKI.
Bpems evinonnenusn:2 yaca
Cooepotcanue pabomuwr:
1. ®ponTanbHbI OMpoc.
2. Pemenue 3agau
1. B mpsmoyronsHoMm napamienenuneae ABCIA1B;C;/l; uzBectHo, 4TO I[lBZ\/%, BB;=3,
A1J1:=4. Haiinure nnuny pedpa A1B;.
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2. B mpsmoyronpHoM mapasutenenumnene ABCIIA1B1C1/1; nu3Bectno, uto AB=v111, BB1=7,

B1C1=3. Haitgute nnuny nuaronanu BJl;.

Huaronans ky6a paBHa 3. Haiinure momaas ero moBepXHOCTH.

4. PeOpa npsMOyrojabHOTO apajlieenune/aa, BHIXOIAIINE U3 OJJHON BEPILIUHBI. PABHbI
1,2,3. Halinure miomaas ero noBEpXHOCTH.

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

6. B npsmom nmapasuienenumnene CTOpoHsl ocHoBaHus 10 M 1 18 M, a yron Mexxay HUIMU
paBeH 30°. [Tmomaaer moHOM MOBEPXHOCTH Napauienenuneaa pasua 404 M2, Hatinure
BBICOTY MapajuieJenumne/a.

7. B ocHOBaHWU IPSAMOM TPU3MBI JISKHUT IPIMOYTOJIbHHK, THArOHAIbh KOTOPOTO PaBHA 5 CM.
0JlHa U3 CTOPOH OCHOBaHuUsA 4 cM. Haiinure muiomaap NoaHOM MOBEPXHOCTU IIPU3MBI, €CIIU
BBICOTA MPU3MBI paBHa 12 cMm.

8. B mpaBuIIbHOM TPEYTONBHOM MpU3Me CTOPOHA OCHOBaHUS 6 cM, a 60koBOe pedpo 8
cM.Haiimute nepumeTp ceueHus, MPOXOAAIIeTro Yepe3 CTOPOHY HUKHETO OCHOBaHUS U
MIPOTUBOJICKAIIYIO €MY BEPIIUHY BEPXHETO.

9. U3 maHHBIX yTBEp:KIECHUI BbIOEPUTE BEpHOE: a) BCe pedpa MpaBHIbHOMN MUPaMUIbI
paBHBI; 0) IUIOIIAL TTOBEPXHOCTH MUPAMUJIBI paBHA TTOJIOBUHE MPOU3BEIACHHUS IEPUMETPA
OCHOBaHUs Ha anodeMy; B) O0OKOBBIC TPaHU YCEUCHHON MUPAMUJIBI — TPATICIIUH; T)
YTBEP>KJICHHS a - B HE BEPHBI.

w

10. Haiiaure BBICOTY TPEYTOJIbHOM MUPAMUJIBI, €CIIU BCe ee OOKOBBIE pedpa 1o VA0 em, 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.
Ka)k7as 60KOBas rpaHb HAKIOHEHA K OCHOBAaHMIO 11071 yrioM 45 ° Haiiaure miomans
MIOJIHOM IMOBEPXHOCTU MUPAMMU/IBI.

KoHTpoabHbIE BONPOCHI:
1.Jlath onpenesnieHre TPU3MBbL.
2.YT0 Takoe npaBuiibHas NpU3Ma, €€ CBOKCTBA.
3.CeueHus Npu3Msl.
4 Ilapannenenurnen u Kyo0.
5.CBOMCTBO AMaroHasiei mapasuiesenurnea.
6./laTe onpeneneHue NpU3MBI.
7.Y910 Takoe nmpaBuiIbHas NIpU3Ma, €€ CBOKCTBA.
8.CeueHus NpU3MBI.
9.Haknonnas npusma.
10./laTe onpeneneHue nupaMuabl.
11.YTo Takoe npaBwibHasA MUPAMUA, €€ CBOKWCTBA.
12.Ceuenust nupaMuibl.
Dopma omuemnocmu — nnpakTuyeckas padbora, ohpopMiIeHHas B TETPaau

Ilpakmuueckoe 3anamue
Tema: BrimomHeHNe TECTOBOTO 3a/1aHus 10 TeMe «Tena BpaleHus.
I]ens: npoBepuTH 3HAHUS 110 TEME.
Bpems evinonnenusn: 1 yac
Oobopyooeanue: KapTOUKHU-3aJaHHUS.
Cooepotcanue pabomuwi:
1. BrImonHeHUE TECTOBOTO 3a/1aHUS:

1.I{unuHIpOM Ha3bIBAETCS TEJIO0, OTPAHUYEHHOE TOBEPXHOCTHIO:
A. Kounueckoii
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B. [unuHapuueckoin
C. Cdepuueckoii
2.Ha3zoBuTe 3J1€MEHT, HE IPUHAAISKAINN TUITHHIPY
A. Bepmuna
B. O0pasyromas
C. Pammyc
3.0CeBBIM CeUCHHEM IMIINHPA SBISCTCS
A. TpeyronpHUK
B. Kpyr
C. IIpsmoyrogbHHK
4.BbokoBast MOBEPXHOCTh LMJIMHAPA ONpeessieTcs mo Gopmyine
A. nRL
B. nRH
C. 2nRH
5.I1lonnas moBepxHOCTh IMHApa (rae R - paguyc ocHoBanus, H-Beicota.  L- oOpasyrormias)
olnpenensercs no popmyne:
A. 2nR (R+H)
B. 2nR +2nRL
C. 2ul(L+H)
6.Konyc He MOXeT ObITh I10JIy4eH BpallleHUEM
A. IlpsimoyrosibHMKa BOKPYT OJIHOM U3 CTOPOH
B. PaBHOCTOpPOHHEro TpeyrojbHUKa BOKPYT MEIHAHBI
C. IIpsMOyroiapbHOTO TPEYroJIbHHUKA BOKPYT OJJHOTO U3 KaTETOB
7.Ha3oBuTe 371€MEHT, HE IPUHAAISKAIINUNA KOHYCY
A. OOpasyromas
B. Ocb
C. Menuana
8.BeisiBUTE hOpMYyITy, HE OTHOCSIIYIOCS K BBIYMCICHHUIO TIOBEPXHOCTH KOHyca (rne L -
obpasytomas, R- pagunyc, H- BeicoTa)
A. nRL
B. nR(L+R)
C. nRH
9.I11ocKOCTh, MPOXOISIIAs Yepe3 HEHTP IIapa, Ha3bIBACTCS
A. Bonbimum kpyrom
B. I'maBHBIM Kpyrom
C. OCHOBHBIM Kpyrom
10.Cedenue KoHyca, CoAepIKaIIasi €ro 0Ch, HA3BIBACTCS
A. lleHTpaJabHBIM CEYeHHUEM
B. OceBbiM ceueHnem
C. I'maBHBIM ceyeHHEM
11.TToBepXHOCTb, OTpaHUYMBAIOILAs IIap, HA3BIBAECTCS
A. Illapom
B. I'panuneii mapa
C. coepoit
12.Pagmyc ocHOBaHMS HWJIMHIpPA paBeH 2, BBICOTA — S5/, TOTAa IJI0NIa s OOKOBOM
MOBEPXHOCTH LMJIMHJpPA PaBHA ...
A. 2011
B. 20
C. 10
13.1Tnomazas noyHOM MOBEPXHOCTHU LMIIMHJIPA, TIOJTYYEHHOTO BPALIEHUEM MPSMOYTOJILHUKA CO
cTopoHaMu 4 ¢cM U 7 cM BOKpPYT €ro OoJblieil CTOPOHBI, paBHA
A. 88II kB.cM

48



B. 8,8Il kB.cm

C. 4411 kB.cm
14.Bo cKOJIBKO pa3 yBEIMYUTCS ILJI0IIA b OOKOBOM MOBEPXHOCTH LIMJIMH/IPA, €CIIU €TI0 BBICOTY
YMEHBIIUTH B 3 pa3a, a paluyC OCHOBAHMS YBEIUYUTh B 12 paz?

A. B4 paza

B. B8 pa3

C. HEBO3MOXXHO ONPEICTUTD
15..Konyc 06pa3zoBaH BpallleHueM IPSIMOYTOJIbHOTO TPEYroJbHUKA BOKPYT MEHBIIIETO U3
kareToB. HaliquTe miomaab OCHOBaHMSI KOHYCA, €CJIM U3BECTHO, UTO KaTEThl 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 nyimay oOpa3syromeid KoHyca.

A. 32 cMm

B. 16 cm

C. 32ncMm
17.Kak u3MeHHUTCS TUIOMIAIb TOBEPXHOCTH I11apa, €CJIM €ro Pajnyc YBEIHUUTh B 3 pa3a?

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 — nipaKTudeckas padora, ohpopmieHHas B TETPaau

Ilpakmuueckoe 3anamue
Tema: Pemienue 3anad 1o reme «Tena BpameHus»
Ilenw: chopmupoBaTh YMEHHUS U HABBIKH B PEIICHUHU 331124 10 Teme «Tena BpameHus»
Bpemsa evinonnenusa:?2 yaca
Cooeporcanue pabomer:
1.®ponTanpHbIM onpoc
2. Pemenue 3amau
1.BricoTa koHyca 9 cM, a ero obpasytomas 11 cm. Haittu paguyc ocHoBaHUsI KOHYCA.
2.006pa3yromas KOHyca COCTaBIISIET C MIIOCKOCTBIO OCHOBaHMs yroi 45°, a BbICOTa KOHYCa paBHa

3v2cm. Haiit 60KOBYIO TIOBEPXHOCTH KOHYCA.

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

4.B KakOM OTHOIIIEHUU OTHOCSTCS 00BbEM LIMIMH/IpAa U BIUCAHHOTO 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.BerarciuTe 00BEM M TUTOIIAIB TTOJTHON MOBEPXHOCTH IWJIMHJIPA, €CM ero paguyc R=3cwMm, a
JUTMHA 00pa3yromien ScMm.

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

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

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

pannyc ceyeHus - 33em.
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10.ITnomane oceBoro ceuenus muwmHapa 30 cM®, TUTOIIAfh TOJTHOM noBepxHocTu 48n oM.
Haiinure 06beM nummuHIpA.

11.Haiinure miomaas MOJHOM MOBEPXHOCTH M OOBEM  KOHYCA, KOTOPBIM MOJydaeTcs B
pe3yibTaTe BpallleHUs MPSIMOYTOJBHOTO PAaBHOOEAPEHHOTO TPEYrojibHUKA C THUIIOTEHY30M

6+/2cM. BOKpYT KaTera.
12.Kax otHOCSATCSI 00BEM NpPAaBUIBHOH YETHIPEXYroJbHOW NPU3MBI W BIHMCAHHOTO B Hee
nuIMHapa’?

KouTtpoJibHbIE BOPOCHI.
1.IToueMy nuIMHAP, KOHYC U LIap HAa3bIBAIOT TEJIaMH BpaIICHUs?
2.Yem otiinyaercs map ot cepsi?
3.Kakoit ¢durypoit sBisiercs oceBoe cedeHue ImnuHaApa? Kak HaXomuTcs IIIOMIaas OCEBOTO
CEUECHMS HUJIMHAPA, €CJIM U3BECTHBI PAJINYC U BBICOTA HUIUHApPA?
4. Kakoii ¢urypoil sBiaseTcs oceBoe cedeHue KoHyca? Kak BBIUHCISETCS IIOMIAIb OCEBOTO
CEUYEeHUS KOHYCa, €CIIM U3BECTHBI PaJNyC U BbICOTA KOHYyca?
5.Kakoii (hopmysioii B KOHYyCEe MOKHO CBsi3aTh JuiiHy obpasyromieii (1), Beicory(h) u paguyc (R)
?
6.Ilnomans cdepsl Beruncnserca no Gopmyie S = 4mR?, BeiBequTe GOPMYIY Ul BEIYUCICHUS
wionaau chepsl uepe3 AuameTp.
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.
IJen»: chopMHupoBaTh YMEHUS U HAaBBIKU B PELICHUH 337a4 110 TEMe
Bpemsa evinonnenusa:1 yac
Cooepotcanue pabomui:

1.®ponTanbHbI onpoc

2. Pemenue 3anau

1. Haiiagure 06beM MHOrOrpaHHHKa, H300paKEHHOT0 Ha PUCYHKE (BCE IBYTPaHHbIE YIJIbI
MHOTOTpaHHHKA MPSMBIE).

W

- e wm e e e -

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

—

E
i),

3aganue 3. Haiiqute 06beM 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).

1

3ananme 8. Haiinure o6beM MHOTOTpaHHUKA, H300paKEHHOTO HA PUCYHKE (BCE ABYIpaHHbIE
YTJIBI IPSIMBIE).

51



————ttp—t—

3aganue 9. Haiiqute 06beM MHOTOrpaHHHKA, U300paKEHHOTO Ha PUCYHKE (BCE IByrpaHHbIE

YIJIbI IPSIMBIE).
2

-f 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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Vil i

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)

Pemenwe: S, =S, +2S,, ,rne S, =2zRh, S, =aR*>,V=S_ -h

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

zld-h , S, =S,,+S
2 . :

ocH

1

Pemenne: S S,, =l S,,, =aR* V :ésoc -h

0.c ocn ! o H

3amaua 3. Jlana momanb cdepbl, HY)KHO HAUTH O00BEM, WIM HAOO0OPOT JaH O0BEM,
HYXXHO HaWTH MIomaab cepsl.
Pemenue. HyxHo U3 oHON (hOpMyIIbI BBIpAa3UTh PauyC U MOJICTaBUTh B APYTYIO.
4
V= §7ZR3 , S=4R’

3amaua 4. Eciin 0603HaunTh paguyc mapa R, paamyc ceuenus I, a pacCTOsSHUAE OT IIEHTpa
rapa o TIOCKOCTH CEYSHHsS — M, TO 3TU BEIUYUHBI CBSA3aHBI (OPMYIOM

R*=r?+m?

3amaua 5. Haitnure miomaab OCEBOTO CEYCHUS ITUITHMH/IPA.
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Pemenue. [Inomans GoxoBOW MOBEepXHOCTH MWIMHApAS, =27RN  IuIomags 0CeBOTO
ceuenus S, =dh=2Rh , S, =S, +2S,, , cBsi3aB 3T (GOPMYIbl MBI MOXKEM 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 - 3v3em .

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 = XCOS X
2
6) y=7x>+2x-3 K) y=
1+x
2
B) y=VJX+—+— ny=—
X
5 .
) y==+4/x M)y =Sin X+ cos X
X
1 .
e)y:4cosx+z K) y = 2sin X+ 3C0Ss X

3) y=2tgx + 3X
2. Haiigute npou3BOIHYIO U BHIYMCIUTE €€ 3HAYEHUE B YKa3aHHON TOYKE:
a) y=2x"+4x X, =2

H

0) y=CO0SX , xozg
3. HaiiTi npou3BO/IHbIE CAEAYIOIINX CIOKHBIX (PYHKIIMMA:
Vs
a) y=(5x-2)’ r) y=cos(2x+z)
0) y =vx—4x° 1) y =cos? X
B) y =sin5x e) y= !
r= (5x +1)°
Bapwnant Ne 2
1. Haiigute npon3BOAHYIO JaHHOH (PyHKIMH:
a) y=x"+3x% +2x H) y = Xsinx
X
0) y=4x®+4x-2 K) y= >
1+Xx
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B)y:5+£+\/; n)y:i
X

X3
3 .
r)y:5\/;+— 1) Yy =sin X+ tgx
X
) 1
e)y:4smx+§ K) y =3sin X —2cos X

3) y=4x—cCtgx
2. Halinyute npou3BOAHYIO U BBIUUCIUTE €€ 3HAUYCHHUE B YKa3aHHOU TOYKE:
a) y=3x"+x X, =-1

0) y =sinx Xog =7
3. Haiitu nmpou3BOIHBIC CISAYIOIINX CIOKHBIX (QYHKIIAN:
a) y=(7x+3)° ry :sin(3x—§)
0) y=+2x+x’ n) y =sin? x
) Cos 7x e) Yy !
B) y= =——
Y (6x—1)°

KoHTponbHbIE BONIPOCHI:

1. Yro Ha3BIBaeTCS IPOU3BOIHON (YHKITUCH?

2. BcioMHUTH (OpMYIIBI TPOU3BOIHBIX MPOCTHIX (PYHKIIUH.

3. Kakast pyHKIMST Ha3BIBACTCS CIOXKHOM?

4. Kak HailTi IpOU3BOJIHYIO CIIOKHOM QyHKIIMNU?

5. 3anmcarp (HOpMYITBI IPOU3BOJHBIX CIOKHBIX (PYHKIUH.

Dopma omuemnocmu — nipakTuyeckas padbora, ohopmiIeHHAs B TETPAIH

Ilpakmuueckoe 3anamue.

Tema: ViccnenoBanue (yHKIMU C IIOMOLIbIO TPOU3BOIHOM.

Ilens: Hayuntbcs NpUMEHSTh IPOU3BOIHYIO JJISl UCCIIEOBaHUS PYHKIIMN HA DKCTPEMYM U
noctpoeHue rpaduka. Haydutbest BBIYMCIATH ¢ HOMOIIBIO IPOM3BOIHON HanOoJIbIlee U
HauMEHbIlIee 3HaYeHUS! PYHKIIMH Ha TPOMEXKYTKE.

Bpemsa evinonnenua: 64acos

Oobopyooeanue: KapTOUKU-3a/IaHUS.

Cooeporcanue pabomuor:

1. Haiiti HHTEpBAJIBI MOHOTOHHOCTH U 3KCTPEMYMBI QYHKIUHU ) = 3x° — 6x

2. UccnenoBaTh GyHKIMIO HA DKCTPEMYM C MOMOIIBIO TPOU3BOIHOM U MOCTPOUTH IpaduK:
4

y=2x>—6x; y=2+5x"-3x%; y=x+—; y=+2-x%.
x

3. HaubonbIee 1 HauMeHblee 3HaueHUst QyHKInn y = 2x° —6x Ha [0;2]
4. CamocrosiTenbHas padora.

Bapunant Ne 1
1. Uccrenyiire QyHKIHIO U TOCTpOiiTE rpaduk: y = 2x° —6x+5
3

2. Haiigure HanbosbIlee ¥ HaMMEHbIIee 3HadeHus QyHKIMU Ha oTpeske [-2;1] y =x* —2x

Bapunant Ne2
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1
1. Uccnenyiite GyHKLNIO U TOCTPONTE rpaduk: y = _ZX4 —x?

2. Haiigure HanbosbIee ¥ HaMMEHbIIEe 3HaueHUsT QYHKIMU Ha oTpeske [-2;1] y = 6x —2x°

Bapuant Ne 3

1. Uccnenyiire GpyHKIMIO U OCTOMTE rpaduk: y = x* —2x?

2. Haiiute Hanbosiblliee ¥ HAMMEHbIIIee 3HaUCHHs (YHKIIMK Ha oTpe3ke [-1;3]

1s .
=—x"—-2x"+1
773

Bapuant Ne 4
1. Uccrenyiire GyHKIHIO U OCTOMTE rpaduk: y = x* —2x% +5
2. Haiigure HanGosbilee ¥ HaMMEHbIIee 3HadeHust GyHKImu Ha otpeske [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 UCCiIeI0BaHUS (PYHKIIMHU C TOMOUIbIO IPOU3BOJHOM.

5. JlaTb MOHATHE TOYEK pa3pbiBa (PYHKIIUH.

Dopma omuemnocmu — ipakTuyeckas padbora, ohopmiIeHHAs B TETPAIH

IlIpakmuueckoe 3anamue
Tema: Pemenue 3a1a4 npodecCHOHATBLHON M MPAKTUYCCKOW HATPABICHHOCTH.
Iens: chopMupoBaTH yMEHUS M HABBIKH B PELICHUU 331a4 110 TEME, MMOKa3aTh CBA3b
MaTeMaTHYECKUX 3HaHUI U yMEHHH ¢ Tpo(ecCHOHaNbHOM U MPAaKTUYECKOH NesITeIbHOCTBIO.
Bpems evinonnenusn:?2 yaca
Cooepotcanue pabomur:
3ananus 1; 2; 4; pemaroT KOJUIEKTUBHO C pa300poOM Y JIOCKH.
3amanus : 3; 5 — caMOCTOSITENLHO.

1. Pemenwue 3amag
1.JIns1 XpaHeHUsI CTPOUTEIbHBIX MaTepHajIoB HEOOXOIUMO c/efaTh BPEMEHHOE XPaHWIMIIE B
dbopMe cBapHOro Kapkaca, HaKpbITOro Ope3eHTOM. [l M3roTOBIEHMs KapKaca, MMEIOIIETO
dbopMy NpaBUIIbHONW YETHIPEXYTOABHOM 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 Obula HauOOJbIIE?
3.IIpsAMOYTOIBHBIA yJaCTOK 3eMJIM TUIOMIABI0 4 Ta oropaxuBaercs 3a00poM. KakoBbI JOKHBI
OBITH pa3Mephl yuacTKa, YTOObI IJI0MIa/ (b ObUIa HAUMEHbIIEH?
4.1IpoBosnoyHo# ceTkoi AnuHoM 240 M HaJ0 OrOPOAUTD MPSAMOYTOJIBHBIN yyacTok 3emin. Kakue
pa3Mephl JOJKEH UMETh Y4acCTOK, YTOOBI €ro IUIONaab Obl1a HanOobIIen?
5. MarepuanibHasi TOYKa JABHXKETCS MPSIMOJIHHEHHO 1Mo 3akoHy X(t)=-1/3t3+2t2+5t. a). BeiBeaute
dopMynny Ui BBIYMCICHHUS CKOPOCTH JABMXKEHHMSA B 1000 MoMeHT Bpemenu t .0). Haiigure
CKOPOCTh M YCKOpEHHE B MOMEHT BpeMeHM {=2 cekyHnbl. B).Uepe3 CKOJIBKO CEKyH]J Iocie
Hayaja JBWKEHUS TEJIO OCTaHOBUTCA?

60



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. HalinuTte npou3BoiHYyIO QYHKIIMH Y = 4x° .
1) 12x° 2) 12x 3) 4x° 4) 12x°

A2. HaiiguTte npou3BOAHYIO QyHKIIMH ) = 6x—11.

1)-5 2)11 3)6 4) 6x
x-1
A3. Haiinute npou3BoaHyo GyHKIMun Y =—.
X
. 1 , x-1 3 2x+1 s 1
) = ) 2 ) 2 ) =

A4. Haiigute npoussoanyio ¢pyrkmun Y = XSINX.
1) SINX—XCOSX  2) SiN X+ XCOS X 3) oS X 4) X+ XCOSX

2 -
AS5. Haiinute npousBoanyto pynknuun ) =X +SINX B TOYKE X, =7 .

1) -1 2) 2r+1 3) 2r-1 4 2w
4 2
x 3x
A6. BoruncnuTe 3HaueHHEe MPOU3BOJHON QyHKIMU )V = 7 - ? +2X BrTOUKE X,=2.
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1) 10 2) 12 3)8 4)6

A7. Haiigute npoussoanyio ¢pyaxkuun Y = SiN (3x + 2) .
1) cos(3x+2) 2) —3c0s(3x+2)  3)3cos(3x+2)  4) —cos(3x+2)

AS. Beruucnure 3Ha4eHHE IPOU3BOIHON QYHKIMU ) = 3x? —12\/; B TOUKE X,= 4.
1) 21 2) 24 3)0 4) 3,5

1 T
A9. Beruucnure 3Ha4yeHHE IPOU3BOAHON QyHKIMU Y = E g (4X -7 ) + Z

7T T T
B TOUKe X :Z : 1)2 2) Z 3)4 4) E
A10. Haitnure npou3BoaHy0 GyHKIHH YV = x?Ccosx.
1) 2xsinx 2) —2xsinx 3) 2xCosx+xsinx  4) 2xcosx—x"sinx

B1. Berunciure 3uadenne nponssonoil Gpyukmnn ¥ =1442x—3 B rouke x,= 26.

x—2
B2. Haiinute 3HaueHue x, npu KOTOPbIX Mpou3BoaHast pyHkuuu Y = ——— paBHa 0.
X
Bapuanr 2
1
Al. Haitngure npousBoHy0 QyHKIMU Y = g X 6.
6 5 1s 5
1) 2x 2) 2x @-gx 4) b6x
A2. Haiinute npou3BoiHyI0 QYHKIUU ) = 12 -5x .
1)7 2) 12 3)-5 4) -5x
x+3
A3. Haiinute nmpousBoanyo GpyHkmun Y =—.
b
3 2x—-3 3 3
)= 2) = 3~z 4~
X X X X
A4. Haiinute npousBoanyo Gpynkiuun ) = XCOSX.
1) COSX—XSINX  2) COSX+XSIiNX 3) —sinx 4) X—sinx

2 ﬂ
A5. Haiiaure npousBoanyto ¢pysknun YV =X +C0OSX B TOUKE X, = E .

T
1) 7’ -1 2) m+1 351 4) m-1
x® 5x°
A6. BeruncnuTe 3HaueHHE MPOU3BOIHON QPyHKIMU V = ? - 7 +3X B TOUKE X,=2.
1) 13 2)3 3)8 4) 27

A7. Haiiure npoussoanyto Gpyukuuu ) = COS (5X - 2) .
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1) —2sin(5x—2) 2) -5sin(5x—2)  3)5sin(5x—2)  4)sin(5x-2)

1
AS. Beruncnure 3Ha4eHHE TPOU3BOIHON PyHKIIMH VY = — —NX BTouke Xy = Z .
X
1) -47 2) -49 3) 47 4) 11,5
A9. Berunciute 3HaueHne npousBoaHoii pyukimn Y =1+ ctg (2X +7 )
T 1
B TOUKe Xg = —— . 1)2 2)-1 3) -2 4) ——
4 2
A10. Haitnure npou3BoHy0 GyHKIHH Y = x?sinx.
1) 2xCOS X 2) 2xsinx—x”CcoSx 3) 2xsinx+x°cosx  4) —2xCOSx

B1. Beruucnure 3HaueHUE MPOU3BOIHON QYHKIMH V = 30v4—-3x B rTOUKE Xo=-1.

x+2
B2. Haiinute 3HaueHue x, npu KOTOPbIX pou3BoaHas pyHkuuu Y = ——— paBHa 0.
X

dopma omuemnocmu — npakTUIecKas pabora, ohopmMIICHHAS B TETpaIu

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

1. ®poHTanbHbI OIpoC.

2. Pemenue 3amau.

1.HaiiquTe mepBooOpa3Hyro ISl CIASAYIONNX (DYHKIIHN:

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 pabOoTHI:
BapumaHnTt 1

1. Haiinure nepBooOpa3HyIo s CIEAYIOMUX (DYHKITHIA:

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

b) f(x) = x19;

B) f(x) = —;

) f(x) =4 + 2x° + x?;
I[) f(X) = sinlzx - \/7;

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, OorpaHiuYeHHON JTUHUSIMHU (IIPEIBAPUTEIHHO MOCTPOUB €€):

a)y=4x — x? 1 ocbto OX;

6)y=x’+2uy=x+4.

3. Boimonuenue caMocToATeIbHONU paboTh:

Bapuanr 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

Bapuant 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 +
e8x+1)dx

Bapuant 4
1. [ 2dx
2. [ x°dx
1

4. [ sinxdx

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

66




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

=_[ LDt
‘ 1)

[Tpumep 1. CkopocTh MPSIMOJIMHEHHOTO ABMXKEHUS TENa BhIpaxaeTcst popmymon 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. Mickomasi BeMurHa €CTh pa3HOCTh PACCTOSHUM, IIPOUIEHHBIX TEJIaMU 32 S C.
5 5

S =16t H20dt=(2t*+*) | =275(m)
0 0
5 5
S,= | (4 t+5)dt= (2t 45y =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 Bocmolib3yeMcs opmyioii (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 2 .4
pas ono*o,? * xdx = 700 %r =562 ~ 549H

0

No  ®dusuyeckas BenIuyrMHa dopmyna Enuuuiisl

n/n U3MEPEHUS

1  Ilyrsb, npoiiIeHHBIN TOUKOH C IEPEMEHHOMN E t1t2 -c
CKOpPOCTBIO U (t) 32 OTpE30K BpeMeHH [t 1, t2 L (t) — M/c;

p (t) 32 oTpesok Bp [t1, 2] s=1 udt 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 MPSIMOTMHEHHOTO ABMKCHHS TeJa BRIpakaeTcs popmymoi 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: Peuienue uppanoHaIbHbIX YPaBHEHUM.

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. HaiizuTe KOpHHU ypaBHEHHs V- 25 =x+5
1.0:10 2.0:-9 3.0 4. KOpHEH HeT

4. Pemmte ypapHeHue V24 —0x+9 =+/2x +3v 18

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

5. Haitaute kopHu ypaBHeHus V7% —3%+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 Isee) 3, (—o=:8] 4.8
7. Pemte ypaBHEHUE 2N +1=0
1.-2 2.-2;-1 3.-1 4. [=1:e)
8. HaiinuTe KOpHH ypaBHEHHS |+% —100}31-27x =0

| | |
1.-10; 27 2.-10;10 3. 27 4.-10: 27
9. Pemnre ypaBHEHHE (X +16lWx" +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 ¥+ +1 =17,

1.5 2.96 3.-6 4. KOpHel HeT

7

2. Peute ypaBHenue V124 + 9 = w12x

1.15 2.4 3. 2. 4. KOpHEH HeT

3. Haiizure KopHHU ypaBHeHust ¥x + 16 =x—4

1.0 2.0;9 3.9 4. KOpHEe#l HeT

4. Pemmre ypasrenue VO 7¥ —2x+3 =3/0.7x" £ x 6
1.-3 2.3 3.1 4. KopHeil HeT

5. Haiizure KOpHH ypaBHEHHs VAxT —3x+1 =207 x4 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. KOpHeli HeT 4.3
7. Pemute ypaBHEHHE [x—24)Jx-36 =0

1.36 2.24; 36 3.24 4. [36:02)
8. HaiiauTe KOpHU ypaBHEHHS e 1211~ 11x =0

1.11; 11 2.11:-11 3.-11 4.-11: 11
9. Pemre ypaBHEeHUE L TNxT +3x+ 7 = 2x+14
1.-7 2.0 3.-7;,0 4. KopHeil 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)

1) 12 2) -12 3)0

Pemute ypaBuenne 2™ = 8
1)3 4 3)-4

Pemure ypaBuenue 2 - 3" = 36

1)6 2)2 3)-2

1
Pemmre ypapuenne 2'° =-—

16
1)-4 2)12 3)-12
Pemure ypaBHeHne 3x2—x =1
1)0;1 2)1 3)0
Peumte ypasHenue 2*7 = -2
1)-1 2)1 3)-3

2
Pemure ypaBHeHne 10 =10

11 2)0 3) -1;
. Penmire ypaBuenne 3% =27

1) 3 2) 9 3)4
. Pemnre ypaBHeHHE 5“2 = 25

1) 2 2) 4 3)5

Peumte ypasHenne 6 = -6
1)-1 2) 5

4) HeT peuieHui

1

1) 2 2) 44 3)1

1) 1001 2) 0:1

. Pemnre ypaBHEeHNE 6% =36

3 1

1) 5 2) 2 3) 4.

Pemmte ypasuenne 9! =-9
1) -1 2) KOpHE# HeT

1)2 2) 35

Pemmte ypasuenne 3% + 3% = 108

3)3

. Pemmte ypaBaenne 4 +2:2"-80=0

-7

4) 11

4)-3

4) 31

4)4

4)0;-1

4)-1

4)2

4)3

3) KkopHeii HeT
Peumte ypasrenne 32 + 3% =90

4)3

Pemmre ypapaenne 100 - 11* 10+ 10=0

3) 2

4) -5

4) 10

4) 8
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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. Boiyucaiums arcsin 2

5n

TE n
1)6; 2) 6;3)3;

X T
2. Pewumb ypasuenue Sin [? * ?] =1;

T2
1) 57 ™ oxeZ

2) 47'CK,KEz
3) ZTCK, KeZ

X T
3. Pewums ypagHeHue COS (7 B ZJ =1 :

1) ZTEK, KeZ
T

2) §+RK,KEZ
T

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

K
X # —
1) 2 kel

2) XiTEK,KEZ

T 7K
X#*—+—
3) 4 2 kel

2tgx —3ctgx—-1=0 :

5. Pewuumos ypaenenue
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1) arctdl,5 + 75 ez
T
2) iZJrﬂ:K, xelZ
T
3) arctdl5 + mg ?_HEK’ KeZ
Bapuanm Ne 2

/3

arccos ——
1. Boiyucaume 2

I I I
1)3; 2)6;3 6;
2. Pewuumo ypasnenue 2c0S (-2x-1)=0;

1) (—1)K%+m<1 ce?

T2
2) 37 ™ xez

T
J_r€+m< KxeZ

3)

2X + —
6

2%
3. Pewums ypasnenue 19

K

1) 2 kel

Y
2) €+nK,KEZ

1

4. Onpedenums, npu KaKux 3HA4eHUsx

TK
X # —
2) 3 ’KGZ
T 21K
X#—+—
3) 3 3 ,xeZ

.2 : 2y
5. Pewwms ypagnenue ~ SIN° X+ SN 2X-3s x=0 .

X pynkyus Y= sin3x -1

cywecmeyem,
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T 2nk
l) %—l—a‘c1{ , 2 "' xel

t—+nmx arctg(-3) +nx;, keZ

ENE

2)

3) %-FTCK , arctg—3)+7'c]<; KeZ

Dopma omuemnocmu- NpaKTHYECKasi pab0Ta, BBIMOJHCHHAS B TETPAIH.

Ilpakmuueckoe 3anamue

Tema: Penienne npoheCcCUOHATBHOM HAITPABICHHOCTH.

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

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

Cooepotcanue pabomor:

3aaHus ¢ HEYETHBIMU HOMEpPaMHU pelliaeM KOJUIEKTUBHO ¢ pa300poOM U pa3bsiCHEHUEM Y JIOCKHU, C
YETHBIMU HOMEPAMHU —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 JHEl. CKOJIBKO TeKTapOB HAMEUaloCh 3aCEsATh €XKETHEBHO
Y KaKOBa IUIOLIAJb 3aCEIHHOrO OIS ?

3 Bpurana konxo3a Hamedana BcaxuBath 1o 60 ra 3a 1 geHb. EsxxeTHeBHO I1aH BCHIAIIKH
MEPEBBINONIHAIN Ha 25 %, MO3TOMY NaxoTy 3aKOHYWIM Ha 1 JeHb paHblie cpoka. OnpenenuTs,
3a CKOJIBKO JIHEH OBIJIO BCHaxaHo MOJje U KaKOoBa €ro IIoNa/ib.

4. C lra mo/ICOTHEYHNKA MOYKHO MOJTYYUTh Macia, >KMBIXOB | JIy3ru 12,6 11, mpudyemM maciia Ha
0,211 6oJbIIE, YEM KMBIXOB, a JTY3T'H B 2,5 paza MeHblle, YeM Maciia U AKMbIX0B. OnpeenuTs,
CKOJIBKO MacJa, dKMbIXOB U JIy3T¥ MOJy4aroT ¢ lra.

5. PeMOHTHO-TexHHYECKas CTaHIIM J0KHA OblIa B ONPE/IETEHHBINA CPOK OTPEMOHTUPOBATH 48
TpakTopoB. [IepeBhINoNHsIS JIaH pEMOHTA B CPETHEM Ha 4 TpaKTOpa B MECSIl, CTAHIIHS
OTPEMOHTHPOBAJIA BCE TPAKTOPHI HA MECALl paHblle Cpoka. CKOIBKO TPAKTOPOB B MECHIL
OTPEMOHTHUPOBAJIA CTAHIIHS?

6. Tpaxtop [IT-54 pacxonyer B cyTku Ha 1,5 Kr aBTO7a O0JbIIE, YeM TpakTop «bemapychy.
Onpenenutb cpeiHECYTOUHBIN pacXo/l aBToJIa KaXIbIM TpakTopoMm, eciu Tpaktop A T-54
u3pacxogosain 50 kr aBroina, a «benapycb» 42 Kr aBTona, NpopaboTaB Ha IBOE CYTOK OOJIbIIE.
7.I'azon npsiMmoyronbHON (opMbI co cTopoHamu 25 1 10 M okaliMiIeH TOPOKKON OJIMHAKOBOI
mpuHbl. HaliTh mmpuHy 10poXkKH, eciu ee miomans pasHa 80 % muiomanm ra3oHa.

8.Kirymba nipsiMoyroJibHOH (hopMBI cO cTOpoHamMu 3 U 1,5 M okaliMIIeHa JOPOIKKOH OJTMHAKOBOM
mupuHbl. HallTu mupuHy JOpOXKKH, €ClU €€ IIIOLaab B 5 pa3 O0blie M0 1 KITyMOBI.

9.. JIBa TpakTopa , paboTast BMECTe, MOTYT BCIIaxaTh 310 Ha 184 ObICTpee, ueM OJIUH TIePBHIi
TPaKTop, ¥ Ha 324 ObICTpee, YeM OJMH BTOPOH TPAKTOP. 3a CKOJIBKO YaCOB MOXKET BCIaxarh 310b
KaKJIbIi TpakTop?

10. B cocyn, conepxaniuii 7 TuTpoB 15-IpoLEeHTHOro BOAHOTO pacTBOpa HEKOTOPOTO BELIECTBA
no0aBuiH 8 MUTPOB BOJbI. CKOJIBKO MPOLIEHTOB COCTABUT KOHIIEHTPALUS MOTYUHBIIETOCS
pactBopa?

77



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

79


http://www.mathtest.ru/

	1)Уравнения ,х-2.−4=0 и ,х+2.,,2-х.−4.=0 - равносильны?

