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1. O0mue mMoJI0KEeHUA

1.1 esn 1 3a1a44 MPOMEKYTOUHOM aTTeCTAIUN

Lenpt0 MPOMEKYTOYHOM aTTECTAIlMN O0YUYaOIIUXCs SBISIETCS YCTAHOBICHUE COOTBETCTBUS
pe3yibTaTa OCBOCHUSA  OOYYaIOIIMMUCSA  JIUYHOCTHBIX, METANpPEIMETHBIX, IPEIMETHBIX
pe3yNbTaTOB OCBOCHMSI MPOTrpamMMbl JUCHUIUIMHBI TpPeOOBaHUSIM K pe3yJbTaTaM OCBOCHUS
OCHOBHOM  oOpazoBatenbHOM  mporpammbl  ®DI'OC  cpennero  oOmiero  oOpa3oBaHuS,
c(OpMHUPOBAHHOCTH OOIIMX KOMIETEHIHH TpeOoBaHusM DenepanbHOro rocyIapcTBEHHOTO
00pa3oBaTeNILHOTO CTaHAApTa CPEAHEro MPOQPECCHOHATHLHOTO OOpa30BaHUS MO CIENHAIBHOCTU
43.02.15 TloBapckoe ¥ KOHIMTEPCKOE 1e10, padodei mporpammbl yueOHouW muctuiuinabl OV 1.04
Maremartuka.

I'maBHOM 3amauell MPOMEKYTOYHOM aTTecTallMM OOYyYaloIMXCS SBIAETCA NpPOBEpPKa U
OIICHKa YpPOBHS OCBOCHHS OOYYaIOIIMMHUCA TPEIMETHBIX pEe3yJIbTaTOB OCBOEHHUS MPOTPAMMBI,
c(hopMHUPOBAaHHOCTH OOIMKUX KOMITeTeHINH yueOHoi auciumauabel OY J1.04 MaTemaTtuka.

IIpenmeTHbIe pe3yJibTaThI:

[11 copmMupOBaHHOCTH MPEACTABICHUM O MaTeMaTHKE KaK YaCTH MHPOBOU KYJIbTYpHl U
MecTe MaTeMaTUKEe B COBPEMEHHOW ITMBUIM3AIMHU, CIIOCO0aX OMUCAHUS SABJICHUIN peaIbHOTO MUpPa
Ha MaT€MAaTHYECKOM SI3BIKE;

[12 chopmupoBaTh mpencTaBIeHHE O MATEMAaTUYECKUX TOHATUSAX KaK BaKHEHIINX
MaTEeMAaTHYECKUX MOJIEISX, MO3BOJISIIOIIMX ONMKMCHIBaTh U U3Yy4aTh pa3Hbl€ MPOLECCH]; TOHUMAHUE
BO3MOKHOCTH aKCMOMAaTUYECKOIO MOCTPOCHUSI MATEMAaTUUECKUX TEOPUI

[13 Biamenne MeToamMu JOKA3aTEIbCTB U AJTOPUTMOB PELICHHS, YMEHUE UX TPUMEHSTh,
MIPOBOJIUTH JI0KA3ATEIbHBIE PACCYXKICHUS B XOJ€ pELICHU 3a/1a4;

[14 BnanmeHue cTaHAAPTHBIMU MPUEMAMH PEIICHUE PAUUOHAIBHBIX M UPPAMOHAIBHBIX,
MOKA3aTeJIbHbIX, CTEMEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHU W HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIIE ISl ITIOMCKA YT PELICHUS U
WJUTIOCTPAIIMU PEUICHUS] YPAaBHEHHI U HEPABEHCTB;

I15 chopMupoBaHHOCTH MpEJACTAaBICHHH OO0 OCHOBHBIX TIOHATHSAX MAaTeMaTHYECKOTO
aHallu3a W WX CBOWMCTBAaX, BIAJCHHE YMEHHEM XapaKTepu30BaTh TOBeICHUE (DYHKIIHIA,
MCIIOJIb30BAHHUE TTOJTYUYEHHBIX 3HAHUM JJIs1 OMCAHMS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

[16 BrasieHHe OCHOBHBIMH MOHATUSIMHU O IUIOCKMX M MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, ¥ uX OCHOBHBIX CBOMCTBax, c()OpMHpPOBATH YMEHHE pACIO3HABAaTh T€OMETPUYECKHE
burypel Ha uepTexkax, MOJENSAX W B pPEATbHOM MHUpPE; MPUMEHEHHE HU3YYEHHBIX CBOMCTB
reoMeTpudeckux ¢uryp u QGopmMyn Ui pemieHUs TEOMETPHUYECKHX 3aJad W 3a1ad C
MPAKTUYECKUM COJICPKAHUEM;

I17 chopmupoBaTh MpeaCTaBICHUE O MPOLECCaX U SBJICHUSIX, UMEIONINX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKHX 3aKOHOMEPHOCTSIX B pEalbHOM MHPE, OCHOBHBIX MOHATHAIX
AJIEMEHTapPHON TEOPUHU BEPOSTHOCTEW; YMEHUE HAXOJIUTh U OLICHUBATH BEPOATHOCTH HACTYIJICHUS
COOBITUI B MPOCTEHIIUX MPAKTUYECKUX CUTYaIUSX U OCHOBHBIE XapPaKTEPUCTUKHU CIIydalHBIX
BEJINYUH;

[I8 BnageHue HaBBIKAMM HCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MpPOrpaMM MpHU
pELICHNH 3a]1a4.



1.2. ®opma npoMeKYTOUYHOH aTTECTAIMU
e KOHTPOJIbHOU paboThl (1 cemectp); Dx3amen (2 cemectp).
®OH/T OLCHOYHBIX CPEJCTB COMICPIKUT KOHTPOJBHO-OIIEHOYHBIC CPEJCTBA, HEOOXOIMMBIX
JUISl IPOBEICHHUS TEKYIIIETO KOHTPOJISI U 9K3aMeHa.

1.3. Cucrema oueHUBaHUsI Pe3y/JbTATOB BHINOJHEHHUS 32 JaHUI

OneHuBaHue  pe3yJabTaTOB  BBINOJHEHUSA  3aJaHUM  TPOMEXKYTOYHOM  aTrTecTaluu
00y4JaroIKXCsl OCYHIECTBIISIETCS] HA OCHOBE CIEAYIOIINX PUHIIUIIOB:

JOCTOBEPHOCTH OLIEHKU — OILIEHHWBAETCSl YPOBEHb CPOPMHPOBAHHOCTH 3HAHUMN, YMEHH,
INPAKTUYECKOTO OMbITA, OOIMX U MPOo(eCCHOHAIBHBIX KOMIIETEHIUH, MPOJEMOHCTPUPOBAHHBIX
00yyaroMMHUCS B XOZI€ BBIIIOJTHEHUS 3aJaHMS;

aZIcKBaTHOCTH OLIEHKH — OLICHKA BBITMIOJHEHUS 33JaHUH JOJDKHA IPOBOJUTHCS B OTHOLIEHUN
T€X KOMIIETEHIIUH, KOTOpble HEOOXOAUMBI 1)1 3()(PEKTUBHOTO BHITIOTHEHUS 3aJaHUS;

Ha/IeKHOCTU OLIEHKM — CHCTEMa OLIGHWBAHUS BBIMOJHEHUS 3aJaHUM JTOJKHA 00JaaaTh
BBICOKOW CTENEHbI0 YCTOMYMBOCTH MPH HEOAHOKPATHBIX OLEHKAX YPOBHS C(HOPMHPOBAHHOCTH
3HAHWM, YMEHHH, MPAaKTUYECKOTO OMbITa, OOMMX U NPOoPEeCcCHOHATBHBIX KOMIIETEHUIUN
00yJaromuxcs;

KOMIUTIEKCHOCTH OLIEHKM — CUCTEMa OLICHUBAHMS BBINOJHEHHUS 3aJaHUM JTOJDKHA MTO3BOJIATH
UHTETPATUBHO OLIEHUBATh OOLIME U MPOPECCHOHAIbHbIE KOMIETEHIIUN 00yUYarOIINXCS;

OOBEKTUBHOCTH OLIEHKH — OLIEHKa BBIMOJIHEHHUS KOHKYPCHBIX 3aJaHUM JO0JKHA OBITh
HE3aBUCHUMOW OT oOcoOeHHOocTel Npo(ecCHOHAIIBHONM OpHEHTAllMM WM [PEANOYTEHHM
IpenojaBaTesel, OCYIECTBISIFOIIMX KOHTPOJIb WIN aTTECTALMIO.

[Ipyn BBIMOTHEHNMM NOpPOLEAYP OLECHKM 33JaHUN MCHOJB3YIOTCSA CIEIYIOIINE OCHOBHBIC
METOBL:

METOJ] pacyeTa MepBUYHbBIX OaJIIOB;

METO/]1 pacueTa CBOJHbIX 0alIOB;

Pe3ynbpTaThl BBINOJNHEHUs 3a/llaHUN OLICHMBAIOTCA B COOTBETCTBUM C pa3paboTaHHBIMU
KPUTEPUAMH OLIEHKH.

Hcnonb3yercs naTy 6asibHas 1IKaja AJs OLICHUBaHUS pe3yIbTaTOB 00yUYEeHUS:

[lepeBox msiTu OaabHOM IIKAJIBI yueTa pe3yJIbTaTOB B MATH OATbHYIO OLIEHOUHYIO IIKATY:

Ouenka KosmmuectBo 0a/1510B, HAOpaHHBIX 32
BBINIOJIHEHUE TEOPEeTHYECKOI0 U
NPaKTHYECKOro 3aJaHMsA, CPeIHNH 0aJ1 1o
UTOraM aTTecTALNH

O1eHKa 5 «OTIIMYHOY 4,6-5

OrneHka 4 «XopoIioy» 3,6-4,5

Onenka 3 3-3,5
«YIOBIIETBOPUTEILHOY

Onenka 2 <29

«HEYJIOBJIETBOPUTEIBHO»




2. Pe3y1ibTaThl OCBOCHHS JMCUHMINIMHBI, MOAJIEKALIAE IPOBEPKe
O0beKThI OLleCHMBAHUSA:

I11 chopmMUpOBaHHOCTH MPEACTABICHUNH O MaTEMaTHKE KaK 4acTH MHUPOBOM KYyJIbTYpbl U
MECT€ MaTeMaTUKEe B COBPEMEHHOM LUMBUIIM3AIMM, CIIOCO0aX OIUCAHMs SBICHUN
peanbHOro MHUpa Ha MAaTEMAaTUYECKOM SI3BIKE;

[12 cdopmupoBaTh NpPEACTAaBICHUE O MATEMATHYECKUX MOHATHSAX KaK Ba)KHEHIIUX
MaTEMaTU4YECKUX MOJEIAX, MO3BOJSIONMX ONMCBHIBATH M M3y4aTh Pa3HbIE IPOLECCHI;
ITIOHUMAHHE BO3MOXKHOCTH AKCHOMAaTUYECKOT0 IIOCTPOEHUS MATEMAaTHIECKUX TEOPHUN

[13 BnameHne MeTONAaMM JOKA3aTENIbCTB M AJITOPUTMOB PELICHHS, YMEHHE UX NPHUMEHSATb,
IIPOBOJMTH 10KA3aTEIbHBIE PACCYKICHUS B X0/I€ PELICHUS 3a/]aY;

[14 BnageHwe CTaHOAPTHBIMM IPUEMAaMU pPELICHUE PAalMOHAIBHBIX W HPPalOHAIbHBIX,
IIOKA3aTENIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKMX YPAaBHEHHU M HEPaBEHCTB, WX
CUCTEM; MCIOJIB30BaHNE NOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM YMCJIE AJI MTOMCKA
IIYTU PELICHUs U WITIOCTPALUY PEUICHUSI YPABHEHUW U HEPABEHCTB;

15 chopmMupoOBaHHOCTH MPEICTaBICHUN 00 OCHOBHBIX MOHATUAX MAaTeMaTHYECKOro aHaIn3a
U UX CBOICTBax, BIaJCHHE YMEHHEM XapaKTepuU30BaTh IOBEACHUE (PYHKIUH,
WCIIOJIb30BAHME TOJYYEHHBIX 3HAHUM JUISI ONMCAHUSA W aHalW3a PEATbHBIX
3aBHUCHUMOCTEH;

[16 BiameHHEe OCHOBHBIMHM IOHATHAMH O IUIOCKHX W MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
durypax, M HX OCHOBHBIX CBOHCTBax, cGOpPMHUpPOBaThH YMEHHE pPACIIO3HABATH
reoMeTpuueckue (GUrypbl Ha ueprexax, MOJACISAX U B pPeaJlbHOM MHUpE; MPUMEHEHHE
U3YYECHHBIX CBOMCTB IF€OMETPUYECKUX (UTYp U POPMYII IJi PEIICHUS TEOMETPUUECKUX
3a/1a4 U 3aJa4 C IPAKTUYECKUM COJIEPKAHUEM;

I17 chopmupoBaTh TpeACTaBICHUE O TpoOIeccax U SIBICHUSAX, UMCIONIUX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHPE, OCHOBHBIX IMOHATHAX
DJIIEMEHTAPHOU TEOPUU BEPOATHOCTEW; yMEHUE HAXOAWTb U OLEHUBATh BEPOSTHOCTHU
HACTYIJIEHUS COOBITUM B MPOCTEHIIMX MPAKTUYECKUX CHUTyalUsX W OCHOBHBIE
XapaKTEPUCTUKU CIIy4alHbIX BEJINYNH;

18 BnageHne HaBbIKAMM MCIOJIB30BaHUS FOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM IIpU PELICHUU
3a/1a4.

MeToa npoBeeHUs1 ATTECTALMU: BBIIIOJIHEHNE DK3aMEHALIMOHHOTO KOMIIJIEKCHOTO 3aJaHus.
3aganue:

1.0OTBETUTH HAa BOIPOCHI.

2. Pemuts 3agaun.

@opma aTTecTALMM: BHIIIOJHEHUE KOMIUIEKCHOTO 3a/I1aHUS.

3aganue:

1.TeopeTnueckoe: OTBETUTH Ha JiBa BOIIPOCA, IIPH BBHINOJIHEHUH 3a/1aHUsI 00YYarOLIUIICs MOKET B
NUCBMEHHOU (popMe COCTaBUTH IJIaH OTBETA HA BOMPOC;

2. [IpakTudeckoe: BHIMOJIHEHHUE BYX MPAKTUYECKUX 3aJaHHM.

YcaoBusi BbINOJTHEHHUS 3a1aHUSA:

1) 3apanue BBINOTHsIETCS B KabuHeTe «MaremaTukay;
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2) o0y4JaroIuecs: OTBEUYAIOT Ha JjBa TEOPETUUCCKUX BOIIPOCA,;

3) mpakTHUYeCcKOE 3a/IaHUE BBIMOJIHACTCS MUCBMEHHO Ha OYMaKHOM HOCHUTEJIE.

4) BpeMs, OTBOJAMMOE Ha BBITIOJIHECHUE 3a1aHus - 270 MUHYT, B TOM YHUCIIE:

5) nucbMeHHBIH 0TBET Ha BOIPOChl— 240 MuH: (15 MUH Ha TOATOTOBKY, 225 MUH Ha
cobeceoBaHmE)

6) perenue 3aaauu - 30 MUH.

7) MakCHUMaJIbHBIN 0aJlT 3a 3a1aHue -5 OAJJIOB, B TOM YHCJIC:

OTBET Ha BOMPOCHI - 2 Oana,

BBITIOJTHEHUE TTMCHMEHHOTO 3a1aHusl - 3 Oajuia.



3. KoHTpO/IbHO-OLlEeHOYHBbIe  MaTepuadbl A8 TeKYyllero  KOHTPOJs M
NMPOMEKYTOYHOM aTTecTauuu

2
1. K kakomy u3 JaHHBIX POMEKYTKY NPUHAMAIEKUT YUCJI0 9
A.[0,1;0,2]
b. [0,2; 0,3]
B.[0,3; 0,4]
I'.10,4;0,5]

2. Pemute ypaBHenue: x°> —x —20=0

Bnuwume omsem (5, -4)

+1,7 10
3. Haiinure 3Ha4YeHue BbIpaxeHusi: 0,6:2,8

Bnuwume omeem (182,5)

1-3x<16

4. Pemurte cucTeMy YPaBHEHHIA: { 6+2x<6
Bnuwume omsem ([-5:;0])

5. Pemmre 3anauy: CniopTHUBHBIA MarasuH NpoBOAUT akuuio: «JIw0doii cBuTep
no ueHe 600 pyouei. IIpu mokymnke JByX CBUTEPOB — CKHIKA Ha BTOPOM
60%». CkobKO pyOJieid MpUAeTCH 3aIJIATHTD 32 MOKYNKY ABYX CBUTEPOB?

Bnuwume omeem (840)

6. Pemure 3amauy: /leBaruxkiaacchuku Ilers, Kars, Baus, Jama u
Harama Opocuin xpeduii, KoMy HauMHATh Urpy. Haiiiure BeposiTHOCTH
TOT0, YTO UT'PY JA0JI)KHA HAYATH JIeBOYKA.

Bnuwume omeem (0,6)

3 logs + +2logs 6 — logs 12.
7.  Belumcaure: 8

Bnuwume omsem (-8)

3

273 _[L} *
8. Beruuciaure: 16

Bnuwwume omeem (1)
9.  Pemmre ypapuenns; 0% (4x— 1) =1
Bnuwwume omeem (1)



10. Pemmre ypaBHenme: VO+x—x" =1-x

Bnuwume omsem (-1)

log, (4-2x) >-1
11. PemuTe HEPaBEHCTBA: :
Bnuwume omeem (0,0,5)

12. Ilpsimas a napajuieibHA MJIOCKOCTH 0, 2 IPAMAS C JIEKUT B IJIOCKOCTH 0.
Omnpenesanre, MOTyT JIM IPSIMbIE a U C:

A. ObITH MapaJlIeIbHBIMU
b. nepecekarbcs

B. ObITH CKpeIIMBAKIMMHUCH

13.1110cKOCTH 0. MPOXOAMT Yepe3 cepearHbl 00KOBBIX cTOPOH AB n C/I Tpanennu
ABCJI —Ttouku M u N. Haiigure BC, ecaim AJI =10 cm, MN =8cm.

Bnuwume omeem (6)

14. TI1nockocTh, napajieabHas npsamoil AB Tpeyroasnunka ABC, nepecekaer
cropony AC B Touke M, cropony BC B Touke N. Haiinure orpe3ok MN, eciiu AB
=25 cm, AM : MC = 2:3.

Bnuwume omeem (15)

15. 3 TOYKH K IUIOCKOCTH NMPOBE/IeHbI B¢ HAKJIOHHbIe. HalianTe AJMHBI
HAKJIOHHBIX, €CJIM 0HA 00JIbllIE APYIOH B 2 pa3a, a COOTBETCTBYIOLIHME UM
NpoeKI U paBHbl 1cm 1 7 cMm.

Bnuwume omeem (4us)

A,
F— +C;.
16. HaiiTu 3Ha4YeHUs1 BbIPAKEHUs1 = *

Bnuwume omeem (17,5)

17. Cko1bKO Pa3JIMYHbIX TPEX3HAYHBIX YHCEJ MOKHO 3aIIUCATH C NOMOLIbIO
uugp 0,1,2 u 3, npu ycJ10BUM, YTO HU(PPHI MOTYT NOBTOPATHCH ?

Bnuwume omeem (24)



18. CkobKMMH €IIOCOOAMH MOKHO COCTABUTH OyKeT U3 TPEX HBETKOB, BbIOMpasi
IBeThl U3 AeBATH UMEInXcs?

Bnuwume omeem (84)

19. danb1 Tpu Touku A(0; 15 -1), B(1; -1; 2), C(3;1;0). HaiiguTe kocunyc yrja C
TpeyroabHuka ABC.

Bnuwume omeem (1/2N30)

ir
cos{mT — x}c‘fg[7+ x]

T 3 .
rg(g—xjsm(fr—mr}
20. YnpocTuTe BbIpaskeHue:

Bnuwume omsem (-19 X)
[l]k_? >0,04

21. Pemute HepaBeHCTBA: '3

Bnuwume omeem ((3;0))

(x+11)-(2x-5) <

22. PemnTe HEPaBEeHCTBA: 3x

)

Bnuwume omsem ( (o, -11], (0; 2,5])

23. Ha koJib11eBOM 10pOre PACIoJIOKeHbl YeThIpe 0eH30K010HKu: A, B, C u D.
Paccrosinue mexay A u B - 50 km, mexay A u C - 40 km, mexxkay C u D - 25 km,
Mexay D u A - 35 kM (Bce paccTosiHUS U3MEPHIOTCS BJI0JIb KOJIbIEBOH JOPOrH B
KpaTyaiimyo cropony). Haiinure paccrosnue mexay B u C.

Bnuwume omeem (5)

-

{ gx-y =1
24. Pemunte cucTeMy ypaBHeHmii: > — 125
Bnuwume omeem ((2;5))

25. B mara3zuse oeK/1bl 00bSIBJICHA aAKIUSA: €CJIU OKYNAaTe/Ib Ipuodperaer
ToBap Ha cymmy cBbile 10 000 py0., oH mosiy4yaeT CKMAKY Ha CJIeXy 0y
nokynky B pasmepe 10%. Eciu nmoxkynare/ib y4acTByeT B aKIIUM, OH TepsieT
NpaBo BO3BPATHTH TOBap B Mara3uH. [lokynaress b. Xxouer npuodpectu KypTKy
nenoi 9300 pyo., pyoamky uenoii 1800 py6. u nepuarku uenoii 1200 pyo. B
KaKoM cJjydae b. 3am1aTur 3a NoKynKky MeHbIlIe BCero:
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1) b. kynuT BCce TpH TOBapa cpasy.

2) b. KynuT cHayajia KypTKY U py0auiky, a OTOM NEePYATKHU €O CKHIKOI.

3) b. KynuT cHayaJa KypTKY U ePYATKH, a IOTOM pPyOdalIKy cO CKHIKOIA.

B oTBeT 3anuimuTe, CKOJIBLKO pyoJieii 3amiaTut b. 3a mOKynky B 3TOM cJjiy4ae.

Bnuwume omeem (12120)

26. Ha nmarpamMe nokasaHa cpelHeMecsiYHas TeMieparypa Bo3ayxa B CaHKT-
IeTepOypre 3a kaxabiid Mmecsan 1999 roaa. I1o ropusoHTaIN yKA3bIBAIOTCS
Mecsilbl, 10 BEPTHKAJIM - Temieparypa B rpaaycax Leascus. Onpeaenure no
AHarpamMme, CKoJbKO ObLJIO MecCsSIlIeB ¢ OTPULATEIbHON CpeIHeMeCAYHOH
TeMIIepPaTypoil.

4.0

Bnuwume omeem (5)

27. JIro0a BriIOYAeT TeJieBU30P. TeeBH30p BKIKYAETCH HA CIy4allHOM KaHaJie.
B 310 Bpemsi M0 IeCTH KAHAJIAM U3 COPOKA BOCHBMHM IOKA3BIBAKOT
AOKyYMeHTaJbHbIe puibMbl. HaliiuTe BeposITHOCTH TOr0, 4TO JI100a monaget Ha
KaHaJl, r/ie J10KyMeHTaJIbHbIe¢ GUIbMBI HE HAYT.

Bnuwume omeem (0,875)

28. Cama npuraacui IleTio B rocTtu, cka3aB, YTO )KUBET B CeIbMOM NMOAbE3/1€e B
kBaptTupe Ne 462, a 3tax cka3arb 3a0bL1. [logoiins k nomy, Ilerst 00HapyKMIL,
4yTo A0M ceMmdITaxkHbI. Ha kakoMm 3Taxe :kuBer Cama? (Ha kaxxaoMm sTaxke
YHCJI0 KBAPTHP OJIMHAKOBO, HOMepPa KBAPTHUP B IOMe HAUYNHAKTCA € eIMHHIIbI.)

Bnuwume omsem (5)

29. HaiiguTe KOpeHb YPABHEHUSA:

Ot

Bnuwume omeem (8)
10



2403 1 2.2
30. BoIuHc/IMTE MHTErPaI: Jy (4x* + 3x%)dx.

Bnuwume omeem (24)

31. B npssmMom napaJujiesenumneae CTOpOHbI OCHOBAHHUSA 3¢M M S €M, a 0JHA U3
auaronaJjieit ocHopanus 4 cm. Haiiinre 00/1b11y10 IMaroHa b napaJjJiejenumnena,
3Hasl, YTO MEHbIAsl AMATOHAJIL 00Pa3yeT ¢ MJI0CKOCThLIO 0CHOBAHMS YroJ 60°.

Bnuwume omeem (10)
32. Haiigure HauOoJIblICe M HAMMEHbIIIee 3HAaYeHHe PYHKIUM HA OTpe3Ke:

fix)=3x"- 2x°, [-1: 4]

Bnuwume omeem (-80u 5)
D 1x Ilm
. 5s5in —— - cos —.
33. HaiiguTe 3HaUeHMe BbIPAKEHUS: 12 12
Bnuwume omeem (-1,25)

. 1 . 2 . 3
34. Haiigure 3nauenue Boipasenus: - 10 5 107+9-10%

Bnuwume omeem (9530)

35. Hajior Ha noxoasl cocrasisieT 13% ot 3apadorHoii miaatsl. Ilocae ynepxanns
HaJsiora Ha 1oxoabl Mapust KoncrantunoBna noayumia 10 005 pyoaeii. Ckobko
pyO.ieii cocraBisier 3apadoTHast miiara Mapuu KoHCTaHTUHOBHBI?

Bnuwume omeem (11500 )

36. CTpouTe/iv OropaskKuBalT MeCTO /Jisl IPoBeAeHUus padoT 3a60poM. 3adop
umeet GopMy NpAMOYroJbHUKA co cTopoHaMu 18 M u 16 m. Ilpuuem HeoOX0aMMO
OCTABHMTH MPOeMbI B 3a00pe 1Jis1 mpoe3aa mamnH. IIpoe3noB yerbipe, KaxabIi
mupuHou 2 m. Haiigure o0yt qiuny 3adopa?

Bnuwume omeem (60)

. y=19+ 4x- =
37. HaiiauTe TOUKY MUHMMYMa QyHKIUH: 3

Bnuwume omsem (-2)

2x—1, 42x—2, ~2x—3
38. Pemunre HepaBeHCTBO: 2 12 +27 <448

Bnuwume omeem ((-0,4,5))
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39. Tpu peOpa npsIMOYToJIbHOTO MapaJijiesienuiena, BHIXOAsS e U3 OTHOH
BepPUINHBI, paBHbI 4, 6, 9. Haligute pedpo paBHOBEJIMKOI0 eMy Kyoa.

Bnuwume omeem (6)

40. B cpeanem u3 3000 cagoBbIX HACOCOB, MOCTYNUBIINX B MPOJAAKY, 8
noarexkawT. Haiaure BeposITHOCTH TOI0, YTO OAUH CJAYYAHO BHIOPAHHBIN /14
KOHTPOJISI HACOC He MOATEeKAaeT.

Bnuwume omeem (0,997)

3.2 3agaHus Qi MPOMEKYTOUYHOM aTTecTalluu
| cemecTp (KOHTpOJILHAsI paboTa)
IlepeyeHb TeopeTHYECKHX BOMPOCOB

1.  Iensle u parioHANBHBIC YUCIIA.

2.  JlelicTBUTEIbHBIC YHCIIA.

3. IIpubnwkeHHBIC BEIYUCIICHUS.

4.  KoMIuieKCHbIE Ynca.

5. Kopnu u creneHu.

6. KopHu HaTypanbpHOH CTENIEHN U3 YUCIIa M UX CBOWCTBA.

7.  CremneHu ¢ palOHATHHBIMU ITOKA3aTEISIMH, X CBOMCTBA.

8. Crenenu ¢ AeCTBUTEIBHBIMU NTOKA3aTEISIMH, HX CBOICTBA.

9. Jlorapudm gucma. OCHOBHOE JIOTapUPMUIECKOE TOXIECTBO.

10. Jlorapudmsl. CBoiicTBa gorapudmos.

11. Jlorapudm. [lecsaTuunble U HATYpaJIbHBIE IOTapU(MBI.

12. Jlorapudm. Onpenenenue. IlpaBuna nerictBuii ¢ Jorapudmamu.

13. Jlorapudm. OcHoBHBIE MOHATHS. [lepexol K HOBOMY OCHOBAHHIO.
14. TIpeobGpa3oBanue anreOpandyeckux BHIPAKEHUM.

15. TIpeoOpa3oBaHue palliOHAIBHBIX U UPPALMOHANIBHBIX BBIPAKEHUM.
16. TIpeoOpa3oBaHKe CTETIEHHBIX U MTOKA3aTEIbHBIX BHIPAKEHUH.

17. TIpeoOpa3oBaHue MOKa3aTeNbHbBIX U JOrapu(PMUUECKIX BbIPAKEHUH.
18. Panmannas mepa yria. BpamarenbHoe ABUKEHHE.

19. CuHyc, KOCHHYC, TAHT€HC U KOTAaHTE€HC YHCIIa.

20. 3Haku, YHCIOBBIE 3HAYCHHWS W CBOWCTBA YETHOCTH, HEUYETHOCTH

TPUTOHOMETPUUECKHUX (YHKIIUH.
21. Tpuronomerpruyeckue pyHKIUU YUCIOBOTO APTYMEHTA.
22. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
23. ®opmyInbl MpHUBEICHUS.
24. ®opMyIbI CIIOXKEHHUS.
25. CuHyC ¥ KOCHUHYC ABOWHOrO yria. @opmysibl MOJIOBUHHOTO yria.
26. IlpeoOpa3oBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIIMH B TPOU3BEICHUE.
27. IlpeoOpazoBaHue MpOU3BEACHUS TPUTOHOMETPUUYECKUX PYHKIIHI B CyMMY.
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28.
29.

30.
31.
32.
33.

34.
35.

36.
37.

38.

39.

40.
41.

42.
43.
44,
45.
46.
47.
48.
49.

50.

51.

52.

53.

54,
95.

[IpeobpazoBaHust MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKECHUH.
BripaxeHne TpUrOHOMETPUUYECKUX (YHKLIMH 4epe3 TaHINeHC MOJOBUHHOIO
aprymeHra.

ApKCHHYC, apKKOCHHYC, apKTAaHI€HC YHCIIa.

[IpocTeiiue TPUrOHOMETPUUYECKUE YPABHEHUS.

[IpocTreimme TpUroHOMETPUIECKNE HEPABEHCTBA.

Oynkuuu. OcHoBHble NOHATUSA. OOnacTe oOmNpeneraeHus U MHOMXKECTBO
3HAYEHUU.

Oyukuuu. ['padux pyHKIMM.

Oynkuuu. Iloctpoenue rpadukoB (GyHKUMN, 3a4aHHBIX Pa3IMYHBIMU
crioco0amu.

Oynkuuu. CBoiicTBa PYHKIIMH.

@OyHKUMU. MOHOTOHHOCTb, UE€THOCTh, HEUYETHOCTh, OIPAaHUYEHHOCTb,
MEPUOTUIHOCTb.

Oynkuuu. IIpomexyTkn Bo3pacTaHus U yObIBaHHs, HauOousiblee U
HauMeHbllIee 3HaUeHUs, TOUKH SKcTpeMmyMma. ['padudeckast uHTEpripeTanus.
Cnoxnast (yHKus (KoMmo3uius). ApupMeTHYecKHe Omepaluu Hal
(GYHKIUSAMU.

Oyukuuu. [ToHsTHE O HENMPEPHIBHOCTH (PYHKIIHH.

Ob6parnsie pyukuu. O0IacTh onpeneneHus U 001acTh 3HaYeHUH 00paTHOM
GbyHKIHH.

Oo6patubie pynkuuu. Cpoiicta. ['padguk oOpaTHON QyHKIUH.
Jlorapudmuaeckas QpyHKIHs, €e CBOKWCTBA U rpaduK.

Jlorapudmudeckrue ypaBHEHHUs] 1 HEPABEHCTBA.

[TokazarenbHas QyHKLHS, €€ CBOMCTBA U rpaduK.

[Toka3zaTenbHble ypaBHEHHS U HEPABEHCTBA.

Crenennas (GyHKIIUS, €€ CBOMCTBA U rpaduK.

VYpaBHEeHUS 1 HEPABEHCTBA CTENIEHHON (PYyHKIUU.

OOnacth ompecicHUS W MHOXXECTBO 3HAYCHUH (QYHKIHUU y= SINX,eé
CBOICTBA U rpaduK.

OO6unacte ompezaeneHuss ¥ MHOXKECTBO 3HAaYeHMM (yHKUMHM y= COSX, e€
CBOICTBa U rpaduK.

OO6unacte ompenenaeHUss W MHOXECTBO 3HadeHHM ¢yHKuuum y= tgx, eé
CBOICTBa U rpaduK.

OO6nacTh omnpenencHUuss W MHOXKECTBO 3HaueHUW QyHKOUM y= Cigx, eé
CBOIiCTBa ¥ rpaduK.

[IpeobpazoBanust rpaduxoB ¢yHKIME. CHUMMETpUS OTHOCHTEIBHO OCel
KOOpJMHAT.

[IpeoGpazoBanus rpadukoB Gpynkumii. [lapannensHblit nepeHoc.
[IpeoGpazoBanus rpadukoB (yHknmii. CUMMETpUsT OTHOCUTENIBPHO Hadala
KOOpJMHAT.
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56.

S7.

58.
59.
60.
61.
62.
63.
64.

65.
66.

67.

[IpeobpazoBanust rpadgukoB GyHKuud. CUMMETpHUS OTHOCHUTEIBHO MPSMOU
y=X.

[IpeobpazoBanus rpadukoB QyHkuuid. PacTskeHne u ckatue BIOJb OCel
KOOpJMHAT.

YpaBHeHUs. PaBHOCHIBHOCTh YPABHEHUH,

VYpaBHeHusi. OCHOBHBIE IPUEMBI UX PELLICHUS.

CucreMsl ypaBHEeHUH. PaBHOCHIIBHOCTh CHCTEM YPABHEHHIA.

Cucremsl ypaBHeHU. OCHOBHBIE IPUEMBI UX PEILICHU.

HepasenctBa. OCHOBHBIE TPHUEMBI UX PELICHHUS.

HepaBencTBa. PaBHOCHIIBHOCTh HEPABEHCTB.

Hcnonp3oBaHue cBONUCTB U rpauKoB (DYHKUMW IPHU PELICHUH YpPaBHEHUH U
HEPaBEHCTB.

MeTto1 HUHTEPBAJIOB.

N3o0paxenne Ha KOOPAMHATHOM IUIOCKOCTA MHOXECTBA  pEUICHUU
YPAaBHEHHH € ABYMs IEPEMEHHBIMU U UX CUCTEM.

W300paxxeHne Ha KOOPJIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUU
HEPABEHCTB C IByMs IEPEMEHHBIMU U UX CUCTEM.

Ilepeyensb 3axau

Pa3BuTHe MOHATHSI 0 YHCJIE

1. BEIYHCINTE:
(1+i)®
2. Haiit Moyib ¥ apryMEHT KOMITJIEKCHOTO YHCIIa
z=-5I
3. Jlansl uncna:
= 2+5
z,=1-1

o = E
Hangure: “! =2

4. Jlanbl yncna:
=2 B

2, =2+
Haiiqure: “1 ~ “2

5. IlpencraBpTe KOMIUIEKCHOE YMCIO B TPUTOHOMETPUYECKON H

nokazaTebHOU dopmax: = = 1-i4/3

6. I'panuniia abCOMIOTHON MOTPEUTHOCTH MPUOIMKEHHOTO 3HAYCHHUS

386 uncna x paBHa 0,5. YkaxuTe IpaHullbl, B KOTOPBIX 3aKIHOYEHO
YHCIIO X.

7. Jlanbl npubnvxeHHbIe 3HadeHHs yucina x=2/3: a=0,6; B=0,66;

¢=0,67. Kakoe u3 3Tux TpEX NpUOIMKEHUH ABISIETCS TyUlIUM?

8. JlaHbI uncia:

14



NN
2, =2+
21
Haiimure: £2
9. HaiiTu MOJIyJIb M apTYMEHT KOMIUIEKCHOTO YrciIa
z=-2
10. JlaHbl yncha:
;= 2+5
z,=1-i

o = +=
Hannure: “!  “2

11. Breruncnuts:
1+i

1-i
12. [IpencraBbre KOMIUIEKCHOE YHCIIO B
TPUTOHOMETPUYECKON U MOKa3aTeIbHOH popmax:

=2

13. B pesynbrare wu3MepeHMId TMONYYWIM, YTO JUIMHA
KapaHgama paBHa 18 cM, a qiuumHa KomHatbl paBHa 820 cm. Yro
MO>KHO CKa3aTh O KaYeCTBE ITHX ABYX U3MEPEHUM?

14, HaiiTu oTHOCHUTENBHYIO MOTPENIHOCTh uucia 6,8, eciu
o0e G psl ero BEpHbI B CTPOTOM CMBICIIE.

15. BrrurcnuTe OTHOCUTENBHYIO IOTPEIIHOCTD Yucia 13,14,
cuuras n=3,1416

16. Beimonauts aevicteue (2+31)(3—1).

17. Ha¥itit MOy b M apryMEHT KOMITJICKCHOTO 4ucia z = —1 — .

18. Jlanbl KoMmmiekcHsre uncma 2= 13+ Za =700 gy,

Z

gacTHOE %

19. JaHbl yncna:

;= 2+5

2= Hajigure: 1~ %

20. IIpencraBbte KOMILIEKCHOE YHUCII0 B

TPUTOHOMETPHYECKOH U TIOKa3aTeNbHOl hopmax: Z =~

KopHu, crennenu u 1orapupmsi

1. Beruucnure |095logzlog3log2512

3 .115

2. Berauciaure Pk

15



1 1
3. Berunciure §|0947+|og432—§|0g428

4. Berumnciure |0g312 —% |0g332 +% |Og 8

4 3
5. Berunciaure %

154+2\E
56+2J§ .33+2\/§

(gﬁ—z _ 32ﬂ) g5~ 2E

6. Bruncnoute

7. Berunciaure

?zﬁ _ 49&—1) L 4E

8. Brrunciure (

9. Beruucnure 92%5214

10. Bhaecure MHOXHUTENb TOJA 3HAK KOPHS
eanX>o'y>o'

11. Beraucaurs —2 - ':‘II%

12. Breruncauts logg 12 + logg 3.

13. Haiitu 3HaueHue BbIpakeHUsI

-0,75 -1 _i_ i _E
817075 + () - (2)

14. Berumciurs ( log, 1024) 98
1
15. Pa3nokuTh Ha MHOXHUTen a—3a°
In128

16. Borumciut, 14

1
X—12x2 +36

1

17. CoxpaTtuth 1po0b X2 -6

5
Y367

4

18. Haiitn 3HaueHue BBIpaKEHUS V638
1T
19. Boramennts Cj— |—

\ 274 16
_43 4
O =-27:=-3

|

20. Bpruucnurs:
21. YIpOCTUTH BBIPAKECHUE:

/27-54-16

OCHOBBI TPHTOHOMETPHH

. STT
o 3ln— o
1. HaiiTu 3HaK yucna 3 . OtBeT 0OOCHYIITE.
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2. Haiitu 30ak yncna Ctg28() . Orset obocHyiire.

5T
o COs— o
Haiinure 3Hak uncna 6 . OTBer O6OCHy1/ITe.

Jokaxure, yro LG & —Sin*a =1g*a - Sina

Berauciauts sin75° +sinls’

Vcrons3ys GopMyIIbI CIIOKEHHS BbrucauTs S 75
Jlokaxxute TOKAECTBO Sin(a + ) —sin(a— f) =2cosasin

2

. T .
8. JIOKaXXHUTe TOXKIECTBO sm[z+aj:7-(sma+0030¢)

No o~ w

9. VYmnpocTture BEIpa)KCHUE

. T T T . T
sin| X+ |-cos| x—= |—cos| x+= |-sin| x—=
( 4j ( 4) ( 4) ( 4)

10. Beluncaurs sin2a,cos2a,tg2a, ecausina=3/5, a € (:‘—T, rr)

11. Jloka3aTh TOXKIECTBO
sin{e + B) + sin{a — f)
sin(a + §) — sin{a — §)

= tgactgfi
12. IIpeoGpa3oBaTh B CyMMy cosj—:T -COS%

13. Haiinu 3HaUeHUs] OCTaJbHBIX TPUTOHOMETPHUYECKUX (YHKIIUH,
ecnu tgo=—5/12; n/2<o<n

14. BuiuucauTe sin 2a, cos 2¢,tg2a, ecam cos @ =

W=

, X E {; 1T

15. Beraucauts: Sin (o + B), ecnmm  sino =3/5; [1/2 <o <II, cosP =
-5/13; TI<Pp <32

16. Beraucnuts: Sin (o — B), ecmu cosa = - 4/5; 1 <a < 3I1/2, sinf =
-24/25; 3I1/2<p<2I1

17. Haiigute sin(a +f), eciu sino, = g, cosP = - E, 0f [Zim] u
BE[J‘I; ZIE].

18. BrmucauTe sin 2a,cos 2a,tg2a, ecam cosa = —i, (e = {::—T;rr]

19. BrmucauTe 51?1?, cas:—r, tg :—r, ecjH sing = —E, o e (H:Ej—n)

485sin 16°co0s16°cos 32°

20. Bpruucnure C0s 26°
32sin 21°cos 21°cos 42°

21. Beluucnure sin 96°
22. Jlokaxurte TOXIeCTBO tg o =

1-coslo

ginZo

cos 1 .
23. JIOKa)XHTE TOXKIECTBO pou Sl L 2a.

Grg‘;
24. W3BecTHO, uTO tg = = -2 . BBIunciure sin a; cosa; tg a; ctgar;
25. IlpeacraBpTe B BUIE NIPOU3BEICHUS :
a) cos 78° —cos 42°% 6)sin- +sinT; B)tg [ +cig ?
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ginla+8 )+ sinfe—F)

gin{o+fi—sinla—8)

26. JlokaxXuTe TOXIAECTBO: = tga - ctgf.

27. TlpeoOpazoBaTh pa3HOCTH COS(2x+ y) — cos(4x —y) B
TIPOU3BE/ICHHE.

28. Bpruucnuts 2 arcsin(- E} + arcctg(-1)+ arccos(%),
29. Berumncnure 2arcctg (- %)+2 arcsin(-1)+ arcsin0.

30. YmpocTtute BeIpakeHHe: a) cos{arcsinx), rae X [—1; 1];0)
sin(arctg x).
31. Hcnonb3ys rpaduuecKyro WIUTFOCTPALNIO, ONPENETUTE 3HAK

Pa3HOCTHU:
a) arcsin > —arcsin 1; 6) arccos = — arcos 1;
B) arctg 1-arctg 4; r) arctg 3-arctg 1,5.
32. Haiinute 3Ha4€HUE BBIPAKCHUS:
a) arccos (cnsg); 6) arcsin (sin g)
B) arctg (tg 1); r) arcctg (ctgl);
Z[) Cos (arccns%:); e) sin (a:r'c sin ?);
x) tg (arctg 1); 3) ctg (arcctg 1).

33. Haligure 3HaueHNnE BhIPAKEHUS:

: . V3 /3 /2 . VZy,
a)sin (arcsm"T - arccus\'T); 0) cos (arccus\'T + arcsm\'T),

B) COs (arctg 1 + arcctgl); r) tg (am;sin“':j + arctg \3).
34. Bpruuciaure:

a) arcsin i 6) arccos(— ﬂ)
B) arctg (-1); r) arctg v'3;

) arcos 0; e) arcsin 1;

x) arctg "3—3 3) arctg 0.

DyHKIUH, UX CBOHCTBA U rPpaQuKH

1. Tloctpouts rpaduk GyHKIUU
y=x73
2. Tloctpouts rpaduk QyHKIMH
1
y=x *++1
3z

¥ = .
3. Mana ¢pyHkus x+2 | Haiitu 3Ha4eHus QYHKIMH B TOYKaX -
1,10

ed o2
4. Haiitu 06nacTh onpeneneHus GyHKIuU » In{ z* — 6x+10)

18



10.
11.
12.
13.
14.
15.
16.

17.

18.

19.

20.

21.
22,

23.

2 4+x-5
y=—
Uccnenosath b yHKITHIO x—2 Ha YeTHOCTD 171

HCUYCTHOCTD.

HccnenoBaTh HAa YETHOCTh M HEYETHOCTD (DYHKIIHIO
| ¥
f(x) = sinxcosx
[x+Z]
[TocTpouts rpaduk pyHKIMU Yy = COS * 2/

1

w| "

[TocTpouts rpaduk GyHKIHHU Y = Z cos x
[Toctpouts rpaduk pyHKIHU y = |[COS X|
P
[Moctpouts rpaduk GyHKIHH y = SIN Ny
[TocTpouTts rpaduk GyHkIMH y = Sin 2x
[TocTpouTs rpaduk GyHKIMH y = 2SIN X
[Moctpouts rpaduk pyHkmu y = sin (-X)
[TocTpouts rpaduk GyHKIHH y = tg X + 2
[TocTpouTts rpaduk GpyHkun y = tg 2x
[Moctpouts rpaduk GyHKIHU Y = tg (-X).

(7
y =sin E——Xj
[ToctpouTts rpadux GyHKIUU Y HaTH €€ NMPOMEKYTKH
yOBIBaHUS.
C nomoupto rpapuka QyHKIMH BBISCHUTH, CKOJBKO KOPHEHW HMMEeT

sin(%—xj:?\’/;

ypaBHEHUE
y =tg4x
Jlokaszath, 4T0 (PYHKIIHS nepuognydeckas ¢ HaMMCEHBIIUM
T
T=>=
[IOJIO)KUTEIBHBIM  [IEPUOAOM 4 g Haiiiure ee 001acTh

OTIPE/ICIICHHUS.
BoisicHuth, sBuserca o QyHkius Yy=3Sin?x+Co0S2X 4eTHOH uim
HEYETHOM, U HAMTH MHOKECTBO €€ 3HAUCHUH.

y:ZCos(g—%jﬂ

[Toctpouts Tpaduk GyHKIHH y=C0S2X y pajitn ee MIPOMEKYTKHU

[Toctpouts rpadux GyHKIMNA

BO3pacTaHUs

C nomompio rpaduka QyHKIMU BBISICHUTH, CKOJBKO KOpHEH HMeeT
3

ypaBHeHue COS2X =X 2
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24,

25.

26.
217.

28.

y:ctgzx

Jlokazatb, 4TO (yHKLHS 3 MEPUOINYECKAs C HAMMEHBIIUM
3z
T="
MOJIOKUTEIBHBIM  TIEPUOJOM 2 A HaWauTe ee 00J1acTh
OnpeeseHuUs.
BrisicHuTh, sBIsAETCS M QYHKIUS y:y:BSln X —2C0SX YETHOU WJIIH

HEYETHOM, U HAMTH MHOKECTBO €€ 3HAUCHUH.

1
y= —sin(Zx ——) -1
[TocTpouts rpaduk GyHKIIUU 2 3

Haiinute 3Hauenne QyHkuu Yy = ZSin[x —%) +2, npuX= 2?7[

. . T T
Haiinute 3HaueHne GpyHKuu Yy = —Ssin (x — Zj npu X = 5

YpaBHeHUs] M HEPABEHCTBA

© N o g b~ w b P

10.
11.

12.
13.

14.

15.
16.

17.

18.

Pemmre ypaBuerne cos(X+%)=1

Pewmre ypasnenne 3tg(3x+%)=—/3

Pemmre ypaBHenne 1—tg°x = 2tgx

Pemmnre ypasuenne cos(1-x)=1

Pemmre ypasuenne(log, x)? + 2log, x — 24 =0
Pemure ypaBHenue 5 —6-5+5=0

Pemure HepaBeHCTBO |Og0 5(2 -5x)<-2

Pemnre ypaBaenue 2" +2% = 24

1,
(5) =x+3
Pemute ypaBHeHue rpadudecku \2

Pemure ypasuenue 3 +3" =108
Pemmre ypasnenue 2"°+3-2""+7.9"=68

2x+1
Pewnre ypaBuenne 5 =5"+4

Pemmte ypaBHeHue 2sin® X—5c0sx+1=0
X2tz 1,73%

<)

Pemiure ypaBHEeHHUE logsx =log,x +2

1
Pemite HepaBEHCTBO (E)

Pemmre HepaBeHcTBO 0,25° < 2%

Pemure ypaBHenue |0g ix + 3loglx -4=0

Pewmnre HepaBeHCTBO

1 Axs
7)
4* 2
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19.

20.
21.

22.

23.

24,
25.
26.

27.
28.

29.
30.
31.

32.

33.
34,
35.
36.

37.
38.

39.

40.
41.

42.
43.

44,

45.

46.
47.

Pemure ypaBHeHue |Og ix + 4log X= 5

Pemmre HepaBEeHCTBO ('_),:I_%2 )0, 01

Pemuts ypaBHeHue: V3x +9 =3

2

3+7x 1
Pemmre nepasencTeo 27 ( Z

Pemmre ypaBaenue 27-32 392 =2
3 3X-7 7 7X-3

Pemire ypaBHeHHE (?) - (5}
Pemmre nepasenctso 10894(3 — 4X) = —1

Pemmre HepaBeHCTBO |()g16(0, 6+2x) >-0,25
Pemmte ypasuenue log,(x* — 3x — 5) = log; (7 — 2x)

PemmTe HepaBeHCTBO |Og . 8(3 -5x)>0

Pemmre HEpaBEHCTBO |Og 0o+ Iog 02s< D) Iog 0253

. 1
Pemuts HEPAaBCHCTBO SINX= —

[

PeluTh HEPaBEHCTBO COSX = — -
Pemmre ypaBHenne 1—tg°x = 2tgx

Pernre ypaBHenue 2sin’ X = C0S 2X

Pemmte ypaBHeHHEe COS4X-COS2X = COS5X-COS X
Pemmre ypaBHeHue 3sin® X —7sin X-cos X+2c0s” X=0
Pemnre ypaBHeHHe 4sin® X—2sinX-cosx =1

Pemnte ypaBuenue 35 X + 4c0s*x = 4

Pemuth ypaBHeHue 5% = 25

Pemmre nepasenctso |og, (x+8)-log,(x-3))10g,3x

Pewmre ypasnenne (092X —410g,x +3 =0
Pemmre HepaBeHCTBO log, (x2 + 2x) <1

Pemmnre HepaBenctBo log, (x+5)<0

Pemmre nepaseHcTso log, (—x2 —8x) <-2
4

Pemure ypaBHenue |Og zx - |Og X= 12

Pemmre ypaBHeHune |Og ix — 4|0g X+ 3=0

PeIHI/ITe HepaBeHCTBO 2x2+3x < 2x+3

Pewmmre nepasenctso 1092(4 — 3x)= -3
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Il cemecTp (3x3amMeH)

Ilepeuens TeopeTHYecKHX BONPOCOB
CriocoObl 3a1aHHsI U CBOMCTBA YHCIIOBBIX MOCIE0BATEIbHOCTEM.
CymMMupOBaHHE MTOCIIEI0BATENBHOCTEN.
[Tonatue o npon3BOAHON (PYHKIINHU, €€ TEOMETPUUECKUI CMBICII.
[TonsiTHE O TPOM3BOIHON PYHKIIUH, €€ (PUINUECKUI CMBICIT.
VYpaBHeHUE KacaTeIbHOW U HOPMAJIH K rpaguKy (QyHKIUH.
[Ipou3BoaHbIE CyMMBI, pa3HOCTH, IPOU3BEACHUS, YACTHOTO.
[Tpon3BoIHbIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.

© N bk wd

[IpumeHeHne TPOU3BOMHON K UCCIENOBaHUIO (QYHKIUH U TOCTPOCHUIO

rpadukoB.
[Ipumepsl HMCTONB30BaHUA MTPOU3BOAHON UISI HAXOXKACHUS HAMITYYIIETO

©

pelieHus B MPUKIAIHBIX 3aa4ax.

10.Bropas mpou3BoHAas, €€ TEOMETPUIECKHA CMBICI. HaxoxaeHne cKOpoCTH IS
mpoliecca, 3aJaHHOro GOopMYIIoit U rpaduKoM.

11. Bropas mpousBojHasi, ee ¢u3uueckuii cmbicia. HaxokneHue yckopeHus [ist
mpoiiecca, 3aJJaHHoro GopmMyoii u rpaduKoMm.

12. TlepBooOpa3Hnas u unTerpan. CoiicTaa.

13. Tabnwuira mepBooOpa3HBIX.

14. OnpeneneHHbIl UHTETpall, OCHOBHbIE CBOICTBA U €r0 F€OMETPUYECKHI CMBICI.
®dopmyna Herotona—IJleitoHu1a.

15. IlpumeHeHne OMpPEACNICHHOTO0 MHTErpajga I HaXOXKACHUS  IUJIOIIAau
KPUBOJIMHEWHOM Tparneuumu.

16. OcHoBHbIe MOHATUSI KOMOMHaTOpuKU. Pasmemenus. Coueranus. [lepectaHoBKu.

17. 3agayn Ha MOJCYET YHUCIA pa3MEIIEHUN, MEPEeCTaHOBOK, coueTaHuil. Pemenue
3a/1a4 Ha rnepedbop BapUaHTOB.

18. ®opmyna 6unoma Hetorona. CBoiicTBa OMHOMUHAIBHBIX KOY(DPHUITUESHTOB.

19. Tpeyronpuuk ITackans.

20. CoObITHE, BEPOSATHOCTD COOBITHSI, CIIO)KCHUE U YMHOKCHHE BEPOSITHOCTEH.

21. TlpencraBneHue JaHHBIX (TAOJIUIIBI, JUATPAMMBI, TPAPUKH)

22. B3zauMHOE pacronokKeHue IBYX MPSMbIX B IPOCTPAHCTBE.

23. TlapannenbHOCTh TPSIMOM U TUIOCKOCTH.

24.TlapannenbHOCTb MITOCKOCTEMH.

25. TlepnieHANKYISAPHOCTH MPSMOUN U TNTIOCKOCTH.

26.1leprieHquKyIsSIp ¥ HAKJIOHHAS.

27. Yron Mexay NpsiMON U TUIOCKOCTBIO.

28. JIByrpaHHBIN yroi.

29. YToa Mexay MI0CKOCTIMH.

30.I1leprieHIUKYASIPHOCTD ABYX IUIOCKOCTEH.

31. I'eomeTpuueckue mpeoOpa3oBaHus MPOCTPAHCTBA: MAPAILICITHHBINA TEPEHOC.

32. 'eomeTpuyeckue MNpeoOpa3oBaHUs MPOCTPAHCTBA: CHUMMETPHUST OTHOCUTEIBHO
IJIOCKOCTH.
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33. Muororpannuku. Bepmmnsl, pedpa, TpaHl MHOTOTPaHHHUKA.

34. Ilpusma. [Ipsimas u HakioHHas npusma. [IpaBuibHas npusma.

35. Muororpanauku. [lapamienenunen. Kyo6.

36. IMupamuna. [IpaBunbHas nupamuaa. Y cedeHHas nupamuaa. Terpadap.

37. CumMmetpuu B KyOe, B apaJljiesienuIe/ie, B Mpu3Me U MUupaMuze.

38.Ceuenus Ky0a, MPU3MbI U TUPAMUJIBI.

39. IlpencraBienre O MPaBUIBHBIX MHOTOTPAaHHHMKAaX (TeTpa’zp, KyO, OKTa’ap,
JOJIEKa’p U UKOCAIP).

40. Humuanp. OcHOBaHWE, BHICOTA, OOKOBas IOBEPXHOCTH, obOpazyromias,
pa3BepTka.

41.0OceBble ceueHUs] HWIMHAPA U CEUEHUS, TapaAJIIeNIbHbIE OCHOBAHUIO.

42. Konyc. VYcewennolii koHyc. OcCHOBaHHE, BBICOTa, OOKOBas TOBEPXHOCTb,
oOpa3yroras, pa3BepTKa.

43.Yceuennpiit konyc. OcHOBaHME, BBICOTa, OOKOBasi TIOBEPXHOCTh, 00pa3yroIas,
pasBepTka.

44.OceBble ceueHUs1 KOHYCa U CEYEHUS, MapaieIbHbIe OCHOBAHHUIO.

45. ap u cepa, nx ceyeHus.

46.KacaTenpHas MIIOCKOCTH K cdepe.

47. O6wveMm u ero uzmepenue. urerpanpHas Gopmyna oobema.

48. Oobem Tena. @opmynsl 00bemMa Kyba, MPSAMOYTOJBHOTO TMapajuleenumesa,
MPU3MBI, IAJIUH/PA.

49. dopmyel 00beMa MUPAMHIBI U KOHYCA.

50. ®opmynsl 0OBeMa IIapa U IIOMIAAR CPEPHI.

51. ®opmynsl MJIOMAIN TOBEPXHOCTEH IIMIIMH]IpA U KOHYCA.

52. [logo6ue Ten. OTHOIICHHS TUIOMIAEH TOBEPXHOCTEH U 00HEMOB TTOI00HBIX TEIL.

53. IlpsamoyronbHas (eKkapToBa) cUCTEMa KOOPJUHAT B MPOCTPAHCTBE.

54. DopmMyna pacCTOSHUS MEXKIY ABYMsS TOUYKaMH. Y paBHEHUE CeEphbI.

55. Bekropsl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB.

56.CrnosxeHre BEeKTOPOB. Y MHOKEHHE BEKTOpa Ha YUCIIO.

57. Bekropsl. Koopaunatsl. PaznokeHne BeKTOpa M0 HaIPaBJICHUSM.

58. Yron Mexay nByMsi BekTopamu. [Ipoexiius BekTopa Ha OCh.

59. Koopaunats! BekTopa. CKalsipHOE MPOU3BEICHUE BEKTOPOB.

60. Mcnonb3oBaHue KOOPAMHAT M BEKTOPOB MpPU PEIICHUH MATeMAaTHUYECKUX U
MPUKJIAIHBIX 3a/1a4.

Ilepeuennb 3axa4
Havasia MmaTemaTH4yecKoro aHajmsa

1. Brruucaure
lin%{:x: —5x+3)
x—ﬁ

-

3x—2

2. Breraucaure: lim
x—2
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3xn—5

Brruunciaure: lim

x—on Ap¥n

. 1
Brruncnure: lim —

n—ont2
5+n—3n>

Brrunciure: lim

n—oa 4—n+2nd

x*—Bx+E

Brruncaure: lim

r—3 3xi-9x

Breraucaunre: lim (x — vx? — 4x)

a—rea

©® N o kW

Brrunciaure
lim(x®— 3x+4)

x—=1

) 3
9, Bwruuciure: lim —
x—32x—6

2 —_—
10. Haiinute npou3Boanyto pyHkuuu f(X) = X;—Z);l
+
11.Haiinure npou3BOAHYIO (PYHKIIMIA: a) f(x) =5x*+3x+7

6) f(x) == —2/x +7

B) f(X) = (4x — 1)*

r) f(x) =+/(2x? +3

12. Haiiure npousoyio ynkium Y = X~ 06 = vX)
13. Haligure 3Hauenue npousBoaHou Gynkiuu: f(x) = 3cos2x, npu X=§

1+dx

1+2x°

14.Haiinute 3HaueHue POM3BOIHON QyHKINM: f(X) = pu x=1 ; x=0
15. HaifTu mipOMEXXYTKH MOHOTOHHOCTH (PYHKIIMM W TOYKH 3KCTpEMyMa
v=2x*+3x*"-12x - 1o
16. Haiigure npoussoanyio yHkmun f (X) = (3x* —5x+3)-(2x* + X —8)
17. Beriuucnure minomans (GUrypbl, OTpaHHMYEHHON rpadukoM GyHKIUN
y =9%*, IpAMBIMA X =2, X =3 M 0CbIO abcruce
18 Haiitu mpoOMeXYTKH MOHOTOHHOCTH (PYHKIIMM W TOYKH 3KCTpEeMyMa
v=x*-6x"+16
79. Haiinute IpOMEKYTKH MOHOTOHHOCTH ()YHKIIMM M TOYKH SKCTPEMyMa
P=Xx+3x +2
20. Haiinute MpOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH W TOYKH DKCTpPEMyMa
= -x*+3x -2
21. Beruncnute 1wiomaas (GUrypbl, OTpaHUYCHHON TpaguKoM (YHKIHH
y=16—x°

1 OCBI0 a0cIuce

-

[
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22. Haligute MpOMeXyTKA MOHOTOHHOCTH (DYHKIIMH M TOYKH IKCTpPEMyMa
Vv=x*+6x*+ox +8

23. Uccnenyiite (GyHKIMIO Ha BBITYKJIOCTb, BOTHYTOCTb, TOUKU Iepernda
f(x)=x*+3x* -12x+9
WX —2x® -5yt
24. Haiinure npou3BoaHYIO QyHKINN r= X —3x°
e’ -1
X+3

25. Hatingure nmpousBoanyto ¢pyakmuu f (X) =

26. Haiiti ypaBHeHHe KacaTelbHO K rpaduky dyskmun Y = 2X° +1
27. BTOUKe Yo — —1

' -3 - g . 3
28. Haitgure npomssoanyio pynxun V = 7 - 3% —1(1 —4x — 3x7)
29, Haiizmre npomssoanyio byrkmm ¥ = n(3x° +x +4)
30. MCCHG)IyﬁTe (byHKuH}o Ha MOHOTOHHOCTD U 9KCTPEMYMBI
f(x)= —2x3 +33x* —180x +15

31. Haiiute nponsBonayio dyHkmun Y = VX* +3X + 4
32. Uccnenyiite  (QYHKIMIO HAa  MOHOTOHHOCTH W 3KCTPEMYMBI
f(X)=—2x>+21x* —72x+9
1
33. Haiinmure poM3BOHYO (PYHKIHH r= In(x® + x%)
34. Haiinure pou3BoaHy0 GyHKIuU V' = e Inx + 5)

35. Haiimure npou3BOAHYIO0 QYHKIMHU Y = (X° +4)- e

36. Haiitu ypaBHeHue KkacatenbHOM K Trpaduky (QyHKUUU
v =L—2x= +3x +1
l 3 B Touke Xo=0

37. Haiinure MIPOU3BOIHYIO byHKIMN
y=3x+4)lalx +1+x%

38. HaiinuTe Touku nepernda U MpoMeKyTKU BBIMYKJIOCTH rpaduka

¢ynkmum Y = x¥-ex*+ l2x + 4

39. Haiiure nmpou3BoaHyto GyHKIHMU Y = Sin(x® +2)-cos(x —2)

40. Haiiure NPOMEKYTKM MOHOTOHHOCTH (YHKIMHM U TOYKH
sketpemyma V = X° +6x* +ox +8

41. HaiinuTe Touku nepernba U MpoMeXyTKH BBIMTYKJIOCTH rpaduka
42. Haiinure mnpoMeXyTKM MOHOTOHHOCTH (DYHKIMH H TOYKU

skcTpemyma Y = X7~ 6X° + 9X
43. Haiigute NPOMEXKYTKM MOHOTOHHOCTH (GYHKUMM M TOYKH
skctpemyma Y = X° + 6X* +ox +8
25



44, Haiinure [IPOU3BOJHYIO byHKIIN
f (X) = (X* +2x—4)-(x* —2x+5)

45, Haiigure npoussoanyro Gyukuuu f(x) = (X* +2x—4)-cos x
2
46. Haiinute npousBoanyo ¢pynkiuun f(x) = 2X+—3)1(+2
X —
2 —
47. Haiinute npousBoanyo ¢pynkmuun f(x) = 5)(—2;(+3
X —
48. Haiinute npousBoanyo ¢pyHkiuun f(x) = COS_’ x+1
sin x
49. Haiinute npousBoanyto ¢ynkiuu f(x) = (x2 +4x— 2)6
50. Haiiqure npoussoanyro Gyukmuu f (x) =sin(x* +3x—5)
51. Haiinute npousBonnyto ¢pynkuun f(X) =cos(3x —5)
52. Haiinure npousBoanyto Gyukmuu f(x) = (2x2 +8x + 6)8
53. Uccnenyitite ¢GyHKIMIO HA MOHOTOHHOCTH U OKCTPEMYMBI
f(x) =2x% - 21x* +60x + 2
54. Uccnenyiite GyHKINIO HA BBITYKIOCTh, BOTHYTOCTD,

Touky neperuba f(x)=x*—2x*+6x+2

55. Hccnenyiite GyHKIHMIO HA BBITYKIOCTh, BOTHYTOCTD,
touku neperuba f(x)=x*—-6x>—5x+23

56. Uccnenyiite GpyHKIUIO HA BBIMYKJIOCTh, BOTHYTOCTb,
Touku nepernba f(x)=x>+2x*+62x+12

57. MHccnemoBarh (QYHKIUIO C TIOMOIIBIO TIPOU3BOIHON U TIOCTPOUTH €€ Tpaduk:
y=Xx3-2Xx24X

58. 3aKOH JIBHKEHHMS MaTepUAIIbHOM TOYKM 10 MPAMOM 3ajiaH
. 3 2 . .
popmynoiit § =t° =3t +3t+5 B kakoli MomeHT BpemeHH [ CKOPOCTBH
TOYKHU paBHA HYIIO?

59. CocTaBuUTh ypaBHEHHs KacaTellbHOM M HOpMaiM K Tpaduky (QyHKIUU
— 1 Emp2 -
y =0.50" — 0,52 + 1 g touke ¢ abermecoro Lo = 8
60. Haiitu Hanbonblliee 1 HaUMEHbIIee 3HaUeHUs (PYHKIINU
mw T

y=2tgr-4dx+mw-3

Ha orpeske [ 3 '3 ].
61. Hus pysxmuu f(X) = 3sin X wHaiigure:
a) MHOXKECTBO BCEX IepBOOOpa3HbIX; 0) nepBooOpa3Hyto, rpaduk KOTOPOH

T
2 '

MPOXOIUT dYepe3 Touky M ( 0).
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62. Jlokaxute, uto QyHKuusa F sBisgercs nepBooOpasHON sl (YHKIHH
f(X) Ha mpomexyTKe ( - 00 ; +00), eciu

a) Fx)=x3-4, f(x)=3x% 0)F(x)=2x-x% f(x)=2-2x.
56. Jokaxwute, uro ¢pynkuus F(X) sBnsercs nepoodpasnoit s ¢pyakuuu f(X),
eCIIH:

1

a) F(x) =2x* —6x* —ctgx +7n f(x) = 6x* — 12x + —, X # mn, nez.

Fin“x

b) F(x)=5x*—In7xuf(x)= 30;:[5—%,3: = 0.

61. Beraucnure uHTErpa I (x* +4x+1)dx Belumciure miomans GUrypel,

OrpaHuYeHHOM rpadukoM (yHKIUHM Y =3X’, NPAMBIMH X=2,X=4 U

OCBIO abcIuce

2xdx
62. Brruucnute unTerpan I >
3+X
63. Brranciure uaTETpat I cos(x—Z)dx
3
[ 6x + 7
64. Haiitn » 3%+ + 7X + 4
| ¥ sinix cosx dx
65. Boruncnure uHTETpan <o
66. Beuucnure miomans  GUrypsl, OTpaHUYEHHOH JIMHUSAMH
v=x*+1, v =0, xr=0, X =2
67. Beraucnure miomans GUrypsl, OrpaHHYCHHON JTHHUSMH
y=x+3, y=x*+1
- 2x+ 3
68. Brruncnute uaterpan - X3 + 3% —2
X+2
69. Brruucnure unTerpan '[ ————dx
X“+4x-3
70. Beruricanre HHTErpail J. (6x* —12)dx
71. Bpruucnure nunrerpan I (e +cos x —2)dx
72. Brruucnure unTerpan I (sin x+16)dx
73. Boruncnure mnomanbs  QuUrypel, OTrpaHHYEHHOW rpaduxoM
GyHKIMU Y =16—X* ¥ O0CBIO abCIHCC
74, Boruncnure mnomans  QuUrypel, OTrpaHHYEHHOW rpaduxoM

GyHKIMU Y =1—X* M OCbIO abCIHCe
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KomOuHaTopuka, CTATHCTHKA U TEOPUS BEPOSATHOCTEM

1. B rpynne 32 crygenTta. CKOIbKUMH CIOCOOAMH MOKHO ¢(hOopMHUpPOBATH
KOMaH/y U3 4 4e0oBEK JUIsl y4acTHs B MATEMATHYECKON ouMIuazie?

2. Beraucnuts: A7+Ag?+AsS

3. B smuke Haxoautest 45 mapukoB, U3 KOTopbix 17 6enbix. [loTepsum 2
He OenbIx mapuka. KakoBa BEposITHOCTb TOTO, UTO BEIOpaHHBIN HayraJ IIapuK
Oyner 6enpiM?

4. Boraucnuts: Ci1a%+ C141%- C151°

5. B Baze nexar 7 s10;10k u 4 rpymu. He risas u3 Ba3el, nociaenoBaTenbHo OepyT 2
¢bpykTa, He Bo3Bpauias ux oopatHo. KakoBa BEpOATHOCTH TOTO, UTO BTOPOI U3BJIEUYEHA
rpyllia, IpH YCIOBUH, YTO BTOPHIM U3BJIEYEHO 50JI0KO, IPU YCIOBUH, YTO MEPBOM ObLIa
U3BJIeUeHa rpyma?

6. B simuke nexat 15 kpacHbIX 1 5 cuHuX mapoB. Hayraa Beranmarot 2 mapa. Kakosa
BEPOSATHOCTB TOT'0, UTO 00a I1apa OKa3aJuch KPaCHBIMU?

7. B xopoOke nexar 10 geraneii, cpeau KOTopbIX 3 jerdye octanbHbIX. CllydyaltHbIM
o0pa3oM Ha 7 U3 HUX cliejalid HanblieHne. KakoBa BEpOsITHOCTh TOTO, YTO BBIHYTAs U3
KOPOOKH JIeTallb OKa)KeTCs TSDKEJION ¢ HalblJIeHueM?

8. B Baze crosaT 5 rBo3auk u 6 HapimccoB. KakoBa BEpOSTHOCTB TOTO, YTO CPEIH TPEX
Clly4aifHbIM 00pa30M BBIHYTBIX LIBETKOB OKayKETCs, IO KpallHel Mepe, OAMH HapIucc?

9. BeposTHOCTB MOpaXKeHHsI MULIIEHU CTpeiakoM paBHa 0,9. KakoBa BeposITHOCTH TOTO,
YTO NOCJIE MSATH BBICTPEIOB MUILEHB OYET MOpakeHa XOTs Obl YETHIPHMS yJIAMU?

10. Cpenu 12 neraneit 5 6pakoBannbix. Hayran Beinumarot 3 neranu. Kakosa
BEPOSATHOCTB TOT'O, UTO CPEJIM BBIHYTHIX J€TaJIeil IBe OKa)KyTcs OpaKOBaHHBIMU?

3
P,— A+ é"—;
11. Haiitn

12. CKOJIBKO pa3NuyHbIX MIECTU3HAYHBIX YUCEN MOYKHO 3aMHCaTh C TOMOIIBIO

uudp 2, 3,4, 5, 6, 7 Takum 06pazoM, 4ToObI Bce UGPHI B YUCIIAX OBLITH Pa3TUYHbBI?

13. CKoJbKO CYIIECTBYET Pa3IHYHBIX KOJIOB, COCTOSIINX U3 IBY3HAYHOTO YUCIIA, IIH(PHI
KOTOpOro BeiOUparoTcs u3 uudp 1, 2, 3, u ciienyromiero 3a HUM TPeXOYKBEHHOTO
cJI0Ba, OYKBBI KOTOPOTO BEIOMpAIOTCS U3 rIacHbIX OyKB pycckoro andasura? (L{udpsr
1 OYKBBI B KOJIE MOTYT ITOBTOPSATHCS. )

C+Ci +C;

14. Ucnonw3ys cBOWCTBA YKCIIa COYETAaHUM, HAUTH
15. CkoapKUMH CITIOCOOAMU MOKHO Pa3JIOKHUTh 7 MOHET IO IBYyM KapMaHaM Tak, 4YTOOBI
HU OJMH KapMaH He ObLI MyCThIM?

P _
8 4 A4
—+C5 — A
16. Haiitu
17. CkonbKuMH criocobaMu 7 IeTei SICeNbHOMN IPyIIbl MOYKHO PacCaauTh HA 7 CTYIbAX?
18. CxonbkuMu crioco6aMu MOKHO COCTaBUTH HaOOp U3 5 KapaHjaamieu, BeIOupast ux u3 8

MMEIOIMXCS KapaHJalleil BOCbMH pa3Iu4HbIX [IBETOB?
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19. IlIudp ceiida obpazyercs u3 AByx uucen. IlepBoe, qBy3HaUHOE YKCIIO, 0Opa3yeTcs
u3 mudp 1, 2, 3, 4 (mudpsl B yucie MOryT NOBTOPSTHCS ). BTopoe, Tpex3HauHoe
4yucio, oopazyercs u3 uudp 7 u 6. CKOIbKO pa3IuyHbIX HIHU(OPOB MOKHO
WCIIOJIb30BaTh B TAKOM ceiide?

9 8
C11 - ClO'

21. CkonbpKuMH criocobamu 6 HTPOKOB KOMAH/IbI MOTYT PACCECTHCS HAa IBYX CKaMeiKax

20. Vcnonb3ys CBOMCTBA YKCiIa COYCTAaHUM, HANTH

TakuM 00pa3oM, 4TOObI HU OJIHA U3 CKaMeeK He ITycToBaJla (Ha OTHOM CKaMelke
MOTYT YMECTUTBCSI HE MeHee 6 YenoBek)?

22. Jlan psn aucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudmerndeckoe, pa3max,
MOJly U MEJIUaHYy.

23.B ropoze Atk mkoi. B tabnuie npuBeaeH cpenHuii 0at, moTyIeHHbIH
BBIIIYCKHMKaMU Ka)XJOW M3 3TUX IIKOJ 3a 3K3aMeH 10 MareMmaruke. Halinure cpenqnuit
0aJu1 BBIIYCKHOTO 3K3aMeHa [0 MaTeMaTHKe 110 BCEMY Topoay?

Homep mIxoas 1 2 3 4 5
KoanmuecTBEO BRIOVCKHHKOR 60 T 30 50 T0
Cpegunit Gann G0 54 G8 T2 54

24.B ropoae naTh mKo. B Tabnuiie mpuBeaeH cpeIHUA 0as, MoTy4YeHHBIN
BBIMMYCKHUKAMM Ka)KJI0W M3 3TUX IIKOJ 3a 9K3aMEH Mo MaTteMmaTuke. Halnure cpennuit
OaJiT BBITTYCKHOTO 3K3aMeHa 0 MaTeMaTHKE 10 BCEMY ropoy?

HoMep mIHKOIBI 1 2 3 4 5
KoaindyecTBO BRIMVCKHHKOB 30 60 40 60 60
Cpenuuit Gann 66 55 60 64 58

25. Ilpu xaxux 3nauenusx x cpeoHee apupmemuyeckoe psoa wucen 1, 2, 3, 4, x 6yoem
pasHo 3.

26. Jlana BeiOopka 2, 2, 3,4, 4, 7,7, 7, 9. Halimute MeiMaHy 3TO BBIOOPKH.

27.Ha npenpusTUU BEIM €KETHEBHBIN YUET MOCTYNMUBIINX B TEUCHUE MecsIla muceM. B
pesynbrare nonyunnu: 39, 43, 40, 0, 56, 38, 24, 21, 35, 38, 0, 58, 31, 49, 38, 25, 34,
0,52, 40,42, 40, 39, 54, 0, 64, 44, 50, 38, 37, 32. JI;1s1 TOJIy4EHHOTO PsAJa JaHHBIX
HaWTH cpeaHee apudmeTnueckoe, pa3Max, MOy ¥ MEJIUaHY.

28. Omnpepiensst cTeneHb 3aCOPEHHOCTH IIBETOUHBIX CEMSIH, BBISICHSUIH, CKOJIBKO CEeMSTH
COpHBIX PACTEHUI conepKUTCS B Kaxa0oM u3 100 mpou3BoiIbHBIX 00pazomM
BBIOPAHHBIX MTAKETOB C OJIMHAKOBBIM YHCIIOM ceMsiH. [Tomyunnu:

Yucno ceMsiH COPHBIX pacTeHUIN o112 |3 |4 |5(6[|7]8]|9

Yuciio makeToB 3116|2617 |18 (103|511

Haiitu cpennee apupmeTnueckoe u MOJy.
29. B Tabnuiie nokaszaH pacxoJ] 3JEKTPO3HEPTUN HEKOTOPOIl ceMbell B TEUEHHE roja:

30.| Mecsin 1 2 3 4 5 6 7 8 9 10 11 12

Bacxon
ANEKTPOIHEPrHu,| 85 80 74 62 54 68 58 54 58 64 74 86
KBTY




KoMaHIe 6acKeTOOIMCTOB UTPOKU UMEIOT pocT (B cMm): 200, 192, 192, 200, 180, 200,
189, 192, 195, 190, 190, 192. Haiitu cpennee apudmeTndeckoe, MOy U MEIUaHY.
31.Tloacunranu oObeM mponax maraswaa B TedeHue 10 muei (B ThIC. pyo.): 45, 39, 33,

37,31, 29,41, 41. Haiitu cpegnee apuMeTu4ecKOe, MOy U MEUAHY.

32.TlocemaemMocTh caiiTa 3a BTOpYIO Aekany Mecsima coctasuia: 4300, 4000, 4000, 4100,
4099, 4600, 4097, 4100, 4000, 4200, 4150. Haiitu cpegnee apudmeTuyeckoe, MOIY
U MEJUaHy.

33. HanpsikeHue B 2JIEKTpUYECKOM ceTH 3a 13 m3MmepeHuit coctaBuio (BobT): 227, 214,
242, 223, 242, 223, 242, 220, 212, 241, 239, 223, 242. Haitu cpenHee
apudmeTHuecKoe, MOJly U MEJIUaHy.

34. CkopocTh aBTOMOOWMIICH, MPOE3KABIIMX MEPEKPECTOK, cocTaBmia (km/4): 50, 40, 38,
69, 32, 31, 52, 55, 32, 60, 40, 40. Haiitu cpennee apudpmeTruyeckoe, MOIy M
MEUaHy.

35. CTyneHT BBINKCATT CBOW OIICHKH IO MaTeMaTHKe 3a cemectp: 3, 4,2, 3, 4,4, 3,2, 5, 4.
Haiitu cpennee apudmernueckoe, MOy U MEIUAHY.

36.B accoprtumente marasuna 13 BumoB koHdeT no nenam (py6.): 190, 200, 170, 180,
150, 190, 260, 209, 270, 154, 158, 150, 190. Haiitu cpeaHiow IeHY, MOAY H
MeJUaHy.

37. ABToOyc 3a 10 peticoB mepese3 maccaxxupos: 82, 162, 78, 56, 141, 106, 126, 130, 85,
106. Haiitu cpennee apudmetudeckoe, MOy U MEUAHY.

38.3a 7 nHel pacxo/bl HA MMUTaHUE CEMBbU COCTaBWIM (B py0.): 445, 470, 326, 395, 290,
255, 255. Haiitu cpennee apudmeTnyeckoe, MOy U MEIUAHY.

39. BricoTa niepeBheB Ha ayiee cocTaBiseT (B meTpax): 3,2; 2,5; 4,8; 2,2; 2,6; 12,8; 2,1;
3,1;2,8; 3,1; 4,8; 3,5. Haiitu cpeIHIOI0 BBICOTY JE€PEBHEB, MOJIY U MEIMAHY.

40. B xoHkypce y4acTBYIOT 12 (pupM, U3 KOTOPBIX JKIOpU AOHKHO BBIOpaTh TpU (PUPMBI
Ha 1-e, 2-¢ u 3-e MecTa. CKOJIbKO BapUAHTOB PEIICHUS KIOPU CYIIECCTBYET?

41.B copeBHOBaHusAX MO (GyTOONMy mpUHUMAIOT ydactue 8§ komaHA. CKONBKO JOIKHO
COCTOSITHCSL MaT4€H, YTOOBI KOMaH bl BCTPETUIIMCH JIPYT C IPYTOM 110 OJIHOMY pa3zy?

42.CKONBKMMHU CIOCOOaAMU MOXKHO paclpeleuTh 6 MpPUTITACUTENIbHBIX OWJIETOB B
rpymre nu3 20 CTy1eHTOB?

43.B rpynme 5 CTYIEHTOB YCIEIIHO 3aHUMAIOTCS M0 MareMmartnke. CKOIbKUMH
crocob6amMu MOXHO BBIOPATh W3 HUX 3 CTY/ACHTA IS Y9acTUs B OTMIIHaae?

44, Ynenamu koomepatuBa sBIsAOTCS 10 demoBek. M3 HHUX HYXHO BBIOpaTh
pyKoBoJUTENS U ero 3amecTuTels. CKOIbKUMH CIIOCO0aMHU 3TO MOKHO CIENaTh?

45. 13 1000 coOpaHHBIX Ha 3aBOJIE TEJIEBH30POB 5 IITYK OpaKOBaHHBIX. OKCIEPT
MPOBEPSIET OJWH HayTraJ BeIOpaHHBIN TeneBu3op u3 3toi 1000. Haliqute BeposTHOCTH
TOTO, YTO MPOBEPSIEMBIN TEIEBU30pP OKAXKETCS OpaKOBAHHBIM.

46.B ypHe 9 kpacHbIX, 6 KENTHIX U 5 3en€HBIX 1mapoB. U3 ypHBI Hayraj 1OCTalOT OJUH
map. KakoBa BEpOSATHOCTh TOTO, YTO 3TOT IIAp OKAKETCS KEMTHIM?

47. Tlers, Buka, Kats, Urops, AntoH, [lommna Gpocunu xpebuili — KOMY Ha4WHATH
urpy. Halimure BeposSTHOCTh TOTO, YTO HAYWHATH UTPY JOJDKEH OYAET MaTbUHK.
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48.B uyemnmoHare Mupa y4dacTBYIOT 16 komaHn. C mOMOIIBI0 KpeOWsi WX HYXKHO
pa3enuTh Ha YEThIPE TPYIIIbI IO YETHIPE KOMAH/IBI B KaX0W. B sAlnke BiepeMenky
Je)ar Kaprouku ¢ HoMepamu rpymm: 1, 1, 1, 1, 2, 2, 2, 2, 3, 3, 3, 3, 4, 4, 4, 4.
Kamnranel xoMana TAHYT 1mo ofgHOM KapTouke. KakoBa BEpOSTHOCTH TOro, 4TO
koMaH1a Poccun okaxketcst BO BTOpo# rpymie?

49.B nmpDKHBIX TOHKax ydwactByloT 11 cmoprcmenoB u3 Poccum, 6 cnopTcMeHOB u3
Hopserun u 3 cnoprcmena u3 lBenuu. [lopsnok, B KOTOpOM CIOPTCMEHBI CTAPTYIOT,
omnpezensaercs xxpedbuem. Haligure BepoATHOCTh TOTO, YTO MEPBBIM OYJET CTapTOBATH
CIIOPTCMEH He u3 Poccun.

50.Ha xaxnpie 1000 aekTpHUYecKUX JaMIIOYeK Mpuxoautcs 5 OpakoBaHHBIX. KakoBa
BEPOSITHOCTh KYIIUTh UCIPABHYIO JAMIIOUKY?

51.B rpynmne TypuctoB § udenoBek. C MOMOIIBIO XKpeOUs OHU BHIOMPAIOT MIECTEPHIX
YEJIOBEK, KOTOpbIE MOJDKHBI MATH B CEJI0 B Mara3suH 3a npoaykramu. KakoBa
BEPOSATHOCTB TOTO, YTO TYpHCT /[l., BXOIAINNA B COCTAB IPYIIBL, IOMAET B Mara3uH?

52.B uyemmmonare mo ¢yrbony y4acTBYIOT 16 KomaHA, KOTOpBIE IKepeOhEBKOM
pactpenenstoresa Ha 4 rpynnsl: A, B, C u D. KakoBa BeposITHOCTh TOT0, UTO KOMaH/1a
Poccnn He nmomagaer B rpynmy A?

53.Ha typHup no maxmaram npuObuio 26 ydyacTHUKOB B ToM uucie Komns u Toms. s
MIPOBEJICHUS KEPEObEBKHU MEPBOTO Typa YYaCTHHKOB CIIy4ailHbIM 0Opa3oM pa3z0ouiu
Ha z1Be rpymnmsl no 13 genosek. Haittu BepoaTHOCTH TOTO, yTo KOst u Tosst monanyt
B pa3HbIC PYIIIIHIL.

54.B kmacce 16 yuammuxcsi, cpeau HuUx aBa apyra —Bamum u Cepreit. Yuammuxcs
ciy4aifHeIM 00pa3oM pa3buBaroT Ha 4 paBHbIE Tpymnbl. Haiiiure BEepoSTHOCTH TOTO,
yto Bagum u Cepreii okaxyTcsi B OJHOM rpymme.

55. B kiacce 21 yuamuiics, cpeau Hux asa apyra — Baaum u Oner. Knace cnyualiHbIM
o0Opa3om pa3duBaroT Ha 3 paBHbIe rpymnmbl. Haiiiure BeposITHOCTH TOTO, 4TO Banum u
Oner okaxxyTcsi B OJHOM TpyIIIE.

56. Ilepen HauamoMm mepBOro Typa YEMIIMOHATa MO HACTOJIBHOMY TEHHHMCY Y4YaCTHHUKOB
pa30MBalOT Ha UTPOBBIC MAPHI CIy4allHBIM 00pa3oM ¢ MOMOILI0 Xpebus. Beero B
YEMIIMOHATE y4acTBYET 16 CIOPTCMEHOB, Cpeau KOTOPHIX 7 y4acTHUKOB U3 Poccun, B
toM uncie [lnmaron Kapnos. Haitgure BeposiTHOCTH TOTO, 4TO B EpBOM Type [InaTton
KaprmoB 6yzaet urpars ¢ kakumM-1u00 cioprcMeHoM u3 Poccun?

57.1lepen HavasoM MepBOro Typa YEMIIMOHATA IO IIAIIKAM YYaCTHHUKOB pa3OMBAIOT Ha
UTPOBBIE Maphl CIy4alHBIM 00pa3oM C MOMOUIbI0 XpeOus. Bcero B uemmnuonate
ydacTByeT 26 IIAIIMCTOB, CPeAM KOTOPBIX 3 ydacTHHKa u3 Poccuu, B TOM uucie
Bacunuii JIykun. Haiigure BEpOSITHOCTB TOTO, 4TO B IepBOM Type Bacunuii JIykun
OyZeT urpath ¢ KakuM-1u60 mamuctom u3 Poccun?

58.B kmacce 26 ydammuxcs, cpead HuXx aBa apyra — Ceprei m AHuapei. Yyamuxcs
ciy4aiiHbIM 00pa3oM pa3OuBarOT Ha 2 paBHbIe Tpymmnbl. Haiinure BeposSTHOCTH TOTO,
yro Cepreil 1 AHIpeN OKaKyTCsl B OJHOM IpyIIie.
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59.B kiacce 21 ydenuk, cpeau Hux 2 apyra — Toma u [oma. Ha ypoke ¢pu3KkyabTypbl
KJIacc ciay4yaiiHeIM 00pa3oM pa3OuBarOT Ha 3 paBHbIE rpymmbl. Haligute BeposTHOCTD
TOTrO0, 4TO Toma u ['oma nonanu B ogHy rpymimy.

60. 1 xmacce 21 ywammiics, cpeau HuX nBe moapyru - Aas u Huna. Knacc crmydaiiHbIM
o0pa3oM JAenaT Ha ceMb TpyMi, Mo 3 4YeloBeka B Kaxjoi. Haiinure BeposTHOCTH
TOro, 4to AHs 1 HuHa okaxxyTcs B OHOU TpyIIIie.

61.B cnyuailHOM »5SKCHEpPUMEHTE CHMMETPHUYHYIO MOHETY OpOCaloT YeTBIPEKIbI.
Haiinute BepoATHOCTh TOTO, YTO PEIIKA HE BHINAJIET HU pa3y.

62. Ompenenure BEPOSTHOCTH TOTO, YTO TpH OpOCAHUM UTPANTBHOTO KyOHWKa
(MpaBUIBLHOM KOCTH) BBHINAIET HEYETHOE YHCIIO OYKOB.

63. Ompenenute BEpOSITHOCTH TOTO, UYTO MPHU OpOCcaHNU KyOWKa BBITIAJIO YHCIO OYKOB, HE
Oonbiee 3.

64. BeposiTHOCTH TOrO, YTO HOBas IIAPUKOBAas pydyka MUIIET IUIOXO (MU HE THILET),
paBHa 0,19. Ilokymarenp B Mara3uHe BbIOMpaeT OAHY Takyr pyuky. Haiigute
BEPOSITHOCTh TOTO, YTO 3TA PYYKa MMHUILIET XOPOUIO.

65. BeposiTHOCTH TOTO, UTO B CIIy4ailHBIA MOMEHT BPEMEHH TeMIIepaTypa Teja 3JI0pPOBOTO
yenoBeka okaxercss Huwke 36,8°C  pasna 0,87. Haitgure BEpOSITHOCTH TOTO, YTO B
CIIy4yallHbIi MOMEHT BPEMEHHU y 30pPOBOr0 4YeJIOBEKa TeMIIepaTypa Tella OKaXKeTCs
36,8°C nau BhIIIE.

66.Ilpr W3roTOBIECHUH MOMIIMITHUKOB JHAMETPOM 67 MM BEpPOSTHOCTh TOTO, YTO
auaMeTp OyAeT OTJIMYaThCs OT 3a7aHHOTO He Oosbine, yeMm Ha 0,01 mm, paBHa 0,965.
Haiinure BEpOATHOCTH TOTrO, YTO CIyYaWHBIA TMOAIMIUIHUK OyAET HUMETh TUAMETP
MeHbIIe 4eM 66,99 MM uau 6oibiine yem 67,01 MM.

67. Ha sk3aMeHe MO reoMeTpuu IIKOJBHUKY JOCTaéTcs OJHA 3a7ada M3 cOOpHHKA.
BepositHOCTh TOrO, 4TO 3Ta 337a4a 10 TeMe «YTib», paBHa 0,1. BepostHOCTh TOTO,
9TO ATO OKa)xkeTcs 3anava no teme «llapamnenorpammy», paBaa 0,6. B cOopHuke Het
3a/1a4, KOTOpbIE OJHOBPEMEHHO OTHOCATCS K OJTHUM JBYM TeMaM. Haiigure
BEPOSITHOCTh TOT0, YTO HA SK3aMEHE IIKOJbHUKY JOCTAHETCS 3ajiaya Mo OJHOM M3
ITUX JBYX TEM.

68. BeposiTHOCTH TOTO, 4TO Ha TecTe MO Ouosoruu yvamuics O. BEpHO peluT Oosblie
11 3agau, paBna 0,67. BepositHocTh TOro, uro O. BepHO pemut Ooibiie 10 3amgay,
paBHa 0,74. Haiinure BeposTHOCTb TOTO, 4TO O. BepHO pemut poBHO 11 3amay.

69. BeposiTHOCTh TOTO, UTO Ha Tecte Mo XuMuM ydauuiics I1. BepHo pemuT Gombuie 8
3anay, paBHa 0,48. BepostHocTh TOTO, uTO I1. BEpHO pemuT Gonbiie 7 3amay, paBHa
0,54. Haitnute BeposiTHOCTB TOTO, uTO 11. BEepHO pemuT poBHO § 3a1ay.

70.BepositHOCTH TOTO, uTO Oarapeiika OpakoBaHHas, paBHa 0,06. Ilokymatenr B
MarasuHe BBIOMpAeT CIydailHyl0 yIaKoBKYy, B KOTOpPOW JBE TakuxX OaTapeiiku.
HaiiguTe BeposiTHOCTH TOTO, UTO 00€ OaTapeilku OKa)XyTcs UCIPaBHBIMH.

I'eomerpus
1. OceBoe ceueHne KOHyca — IPaBUJIBHBIA TPEYTrOJIBHUK CO CTOPOHOM 12 cM.
Haiinure niomane ceueHus, IpoOBEACHHOTO Yepes3 Be 00pa3yronme KOHyca, YIol MeXIy

32



kotopeiMu paBeH 3() .Otpe3ok AD meprneHIuKyIspeH K INIOCKOCTH PaBHOOCIPEHHOIO

tpeyronbauka ABC. HUsBectHo, uto AB=AC=5cm, BC=6cm, AD=12cm. Haiigute
paccrosiHue oT KOHIIOB oTpe3ka AD no mpsimoii BC.

2. Paccrosirue ot Toukn M 10 KaXOoW W3 BEpIIMH MPABHIIBHOTO TPEYTOJIbHUKA
ABC pasno 4 cm. Haitnure paccrosinue ot Touku M no mtockoctu ABC, ecim AB=6 cwm.

3. B tpeyromsauke ABC mano: £C :90°, AC=6 cm, BC=8 cm, CM — Menuana.

Yepez Bepmmny C mposenena mpsimas CK, mneprneHIuKyaspHas K IIOCKOCTH
tpeyroapauka ABC, npuuem CK=12 cm. Haitnure KM.
4, Yepe3 cropony AB pomba ABCD mposeaena minockocte ADM Ttak, dto

nByrpannbiii yron BADM pasen () . Haiimure cropony pomOa, eciu ¢BAD =45" 4

paccrosiuue oT Touku B mo mmockoctu ADM paBHo 4«/§

S. CyMMma muiomazielt Tpex rpaHei mpsiMOyroJIbHOTO NapajlieienuIea, UMEIOIINX
o0uyro BepuuHy, paBHa 404 ou®, a ero pebpa NpONOPHHMOHAIBHEI YuciaM 3, 7 u 8.
Haitagure nuaronans napaiienenunenaa.

6. B npsMoyrosibHOM mapasuienenurene CTOpOHbl OCHOBAHUSA paBHBI 12 ¢cM U 5

cM. [luaronanp mapajiesnenunena obpadyeT ¢ IUIOCKOCTBIO OCHOBaHUS yron B 45’ .

Haiinute GoxoBOE pedpo mapasuienenumnesa.

7. Yron Mexay oOpa3yrolieil 1 0OCbI0 KOHyCa paBeH 45 , 00pa3yroras paBHa 6,5
cM. Halinure miomaab 00KOBOM TOBEPXHOCTH KOHYCA.
8. B npsimoyrosibHOM mapasuienenunene OCHOBaHUA paBHbI 3 U 4 cMm. J(naronans

napasienenurena 0opasyer ¢ IIOCKOCThIO OCHOBaHHUS Yroll B 00°. Haitgure Gokosoe
pebpo mapanienenunesaa.

9. OcHoBaHMEM NTUPAMUJIBI SIBISIETCS pOMO, CTOpOHA KOTOPOTo paBHa 5 CM, a OJTHA
u3 nuaroHaneit 8 cm. Haiimute G0koBbIe pebpa MUpaMHIbI, €CIM BBHICOTA €€ MPOXOJIUT
4yepe3 TOUKY IePEeCeUCHUs] TUaroHalieil OCHOBaHUS U paBHA 7 CM.

10.  OcHoBaHMe nMHpaMUIbl — NPSIMOYTOJBHUK cO cTopoHamu 12 u 16 cm. Kaxnaoe
60koBOE pedpo mupamMuabl paBHO 26 cM. Haiiaure BRICOTY TUPaMHUIBI.

11.  OcHoBaHMeM OpPAMON MPHU3MBI SIBISETCS NPSIMOYTOIbHBIA TPEYrodbHUK. Yepes
CepeIMHy TUMNOTEHY3bl MNEPINEHAUKYISIPHO K HEW TMpOBEACHa IUIOCKOCTh. Hakaure
IO b CeUeHus, eciii KateThl paBHBI 20 1 21 cM, a 6okoBoe pedbpo paBHO 42 cMm.

12. OcnoBanuem nupamuasl DABC sBasercs tpeyronbuuk ABC, y kotoporo
AB=AC=13 cm, BC=10 cm, pebpo AD mnepneHANKYIIPHO K TUIOCKOCTH OCHOBAHHS W
paBHO 9 cm. HaitauTe miomaas 60K0BOI MOBEPXHOCTH MUPAMU/IBI.

13. CropoHbl OCHOBaHUM MPABWIBHON TPEYrOJbHOW YCEUEHHOW MUpaMuabl PaBHbBI
4nm 1 21M, a 6okoBoe pedpo paBHO 2aM. Haiiaure BrICOTY U anodemy nNUpaMUIbL.

14.  Beicota umnunHapa paBHa 12 cm, a paguyc ocHoBaHus paBeH 10 cm. Humunap
IepeceueH MIIOCKOCThIO, MapaJlyIeIbHON €r0 OCH, TaK, YTO B CEYEHHUH IOJyUUTCS KBaJpar.
Haitagure paccrosHue oT OCH UUIIMH/IPA 10 CEKYIIEH TIIIOCKOCTH.
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15. Tommmua OOKOBOW CTEHKH M JHA CTaKaHa LMIMHAPHYECKOH (opmbl paBHa |
CM, BBICOTa CTakaHa paBHa 16cM, a BHyTpEeHHUH paanyc paBeH ScM. Beruncinre miomans
ITOJTHOW ITOBEPXHOCTH CTaKaHA.

16. /Imaronans mpSAMOYTOJBHOTO Mapajulejenunena paBHa 18 cM u cocraBiser

yron B 3()° ¢ mWIOCKOCTBIO GOKOBOI rpanu u yroi B 45" ¢ GokoBbiM pebpom. Haiinure

00BeM IapajuiIcjCIIicia.

17.  Haiigutre o0beM NpsIMON NMPU3MBI ABCA,B,C, , ecmn Z/BAC =120°, AB=5cwm,
AC=3cM 1 HaubonbIIas U3 IIoNmaaeil GOKOBBIX rpaHeil paBHa 35¢M2,

18.  Bricorta xoHyca paBHa 5 cM. Ha paccTostHuM 2 ¢M OT BEpILIKMHBI €ro MepeceKaeT
IUIOCKOCTh, NapajijiesibHasi ocHOBaHUI0. HaliiuTe 00beM MCXOJHOro KOHYyca, eciau o0beM
MEHBIIET0 KOHYCA, OTCEKAEMOT0 OT HCXOAHOTO, PaBeH 24 CH® |

19. CrakaHuuk i1 MOPOKEHHOTO KOHMYECKOH (Gopmbl mMeeT riyouny 12 cm u
IuamMeTp BepxHed dacth 5 cM. Ha Hero cBepxy MOJIOXKHIN JIBE JIOKKH MOPOKEHHOTO B
BHJIC TOJyLIApUM AUAaMETPOM 5 cM. lIepenoysHUT 1n MOPOKEHHOE CTAKAaHYUK, €CIIM OHO
pactaet? (OTBET MOATBEPIUTE PACCUETAMM)

20. uametp JlyHbl cocrtaBiseT (MpUOIU3UTEIBHO) YETBEPTYIO YACTh JUAMETpa
3emiu. CpaBHute 00beMbl 3eMiit U JIyHBI, cunTas UX MapamH.

21.  Konwmyeckmii Oak uMeeT riayOnHy 3 M, a €ro Kpyriblii Bepx uMmeeT paauyc 1,5
M . CKOJIBKO JINTPOB KUKOCTH OH BMEIIAET?

22.  V3mepeHus mpsIMOYTOJLHOTO Tapajuiesnenuneaa paBHel 8 cM, 12 cm u 18 cwm.
Haiinute pebpo ky6a, 06beM KOTOPOTO paBeH 00bEMY ITOTO Mapajuieenune/a.

23. llap pagmyca 41 1M mepecedeH IIOCKOCTBIO, HaXOISAMIEHCS Ha PacCTOSTHUN 9
1M OT 1ieHTpa. HaliauTe miomaas ceueHus.

24.  Beicota nunuHApa paBHa 12 cMm, a paguyc ocHoBaHUs paBeH 10 cm. [umunap
MepeceyeH MI0CKOCThIO, MapaljIeIbHON €ro OCH, TaK, YTO B CEUYEHUU IMOIYUHIICS KBaJpar.
Hatinute pacctosiHre OT OCH LIMJIMHJIPA 10 CEKYIIEH IOCKOCTH.

25. JluameTp OCHOBaHUS IWIMHApPA paBeH | M, BbICOTAa IWJIMHApPA paBHA JJIUHE
OKPY>KHOCTU OCHOBaHUs. Haiftu miomnaas 60KOBOM MOBEPXHOCTHU IIUIUHIPA.

26. CkonbKO TOHAMOOWUTCA Kpackd, YTOOBI MOKPAacUTh Oak IUIHMHAPUIECKOU
dbopmbl ¢ TMamMeTpOM OCHOBaHHS 1,5 M U BBICOTOM 3M, €CliM Ha OJMH KBaJPATHBIA METP
pacxoxayetcs 200 rp kpacku?

27. OceBoe cedeHHe LUIUHApPA — KBaJpaT, JUaroHajib KoToporo paBHa 20 cw.
Haitaure nnomaas 0oCHOBaHUS HMJIMHAPA

28.  OcHOBaHHEM MpPSMOToO NapajulieNienumneaa spisercs poMO ¢ auaroHansmu 10
cM ¥ 24 cwm, a BbIcOTa mapauienenunena paBHa 10 cm. Haligure Oosbiero nuaroHaib
napaJijiesienumnea.

29. Haiitu nuaroHaib U 00bEM NPSAMOYTOJBHOTO MapajlIeNenuIieaa, €Cld €ro
U3MeEpEHUs paBHbI 8 cM, 9 cMm 1 12 cm.

30. bokoBoe pebpo MpaBUIBLHOW TPEyroiabHOW MUPaMUIBl PaBHO 5 cM, a CTOpOHA
OCHOBaHUs paBHa 6 cM. Haliaure momaas 60KOBOI MOBEPXHOCTH MTUPAMHUIBI.
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31. Ilnomazns ceueHus Iapa MIOCKOCTHIO paBHA 20cM2, a paccTOSHUE OT LIEHTpa
1Iapa /0 CeKylei miockoctu paBHo 4 M. Haiinute o0bem 1mapa.

32.  OcHoOBaHHWE MUPaMUJIBI — IPSIMOYTOJIBHBINA TPEYTOJIBHUK, KATET KOTOPOTO PaBeH
40 M, a runoteny3a paBHa 41 M. Bricota nupamunael paBHa 20 M. Haiinute o0bem
UpaMUIbL.

33. BeicoTa mpaBUIBHON YETHIPEXYrOJbHOW MHpamMHuAbl paBHa 4 cM, a amodema
oOpa3syerT ¢ BbICOTOM yroii B 45°. HalinuTe momiaap 00KOBOW MOBEPXHOCTH MTUPAMUJIBI.

34. Pa3BepTka O0KOBOI OBEPXHOCTH LUIUHAPA — KBaJIpaT CO CTOPOHOM, paBHOM
2cM. Halinute 00beM HIHH/pA.

35. OO0pa3yromas KOHyca HaKJIOHEHa K IJIOCKOCTH OCHOBaHHS MO yriom 60°, a
paccTrosiHie OT ILIEHTpa OCHOBaHHUS 10 00Opa3yromiedl paBHO V3 M. Haiimure mromans
OOKOBOI MOBEPXHOCTH KOHYCA.

36. ITnomanp MOIHOM NOBEPXHOCTH Kyba paBHa 24 cm?. Haiinure ero oobeMm.

37.  llpsAMOYTOJBHHUK, CTOPOHBI KOTOPOTO PaBHBI 2 CM M 5 CM, BpAaIIaeTcs BOKPYT
MEHbIIIeH cTOpoHBI. Haliiute 00beM Tena BpalieHus.

38.  CTopoHA OCHOBAHHS TIPABHIIGHON YETHIPEXyrOIbHOM MHPAMHALI paBHA 5V2 M,
6oxoBoe pedpo paBHo 13 M. Haitaute o0beM nmupaMu/ibl.

39.  CTOpOHBI OCHOBaHHUS MPSIMOYTOJIBHOTO Mapaieenureia paBHbl 2 ¢CM U 3 ¢M, a
quaroHanb paBHa 7 cm. Haligute momanr MNOJHOW MMOBEPXHOCTH MPSAMOYTOJIBHOIO
MapajuIeIIeIuIe 1a.

40.  TIpsAMOyTOJBbHBIN TPEYTrOJIbHUK, KATET KOTOPOTO PaBeH 4 M, a TUIIOTEHY3a paBHA
5 M, BpamaeTcs BOKpyr Oombliero karera. Haligure o0beM Tena BpalieHusl.

41.  BoxoBoe pebpo IpaBUIILHOMN YEThIPEX YT OIbHOMN IPU3MBbI
ABCDA1B1C1D1 paBHO 6V3 M, a CTOpOHa OCHOBaHMS paBHa 6 M. Halimute yronm mexny
npssMbiMuA AB1 u CDa.

42. BeicoTa KOHyca paBHa 8 cM, a paauyc OCHOBaHMs paBeH 6 cM. Haiimute
I0Ia1b OOKOBOM MOBEPXHOCTH KOHYCA.

43. Croporst AB u AD ocHOBaHMS HpPSMOYTOJIBHOTO —IapajulesICIIUIeNa
ABCDA1B1C1D1 paBabl 6 M u 8 M, yron Mmexnay auaroHanpio ACi mapaienenunena u
IJIOCKOCTBIO OCHOBaHusA paBeH 45°. Halinute cunyc yrima mexay npsamor ACiu
III0CKOCThI0O ABB1.

44.  ]JlmaroHanb KyOa paBHa 2V3 M. Haiiziure miomaip ero mojHoi MMOBEPXHOCTH.

45. Ha paccrosaun 9 cM OT 1IeHTpa 11apa IPOBEACHO CEYCHUE, JUTMHA OKPYKHOCTH
KoToporo paBHa 24 cM. Halimure o0bem mapa.

46. B xonyce nnuHa oOpasyrolieit paBHa 5, a pagnyc ocHoBaHus paBeH 4. Haiinure
o0beM KoHYycA.

47. Hauel Tpu Touku: A(4;-2;5), B(2; 2; 1), C@3; 6; 1) B paexapToBoit

NpsIMOYTOJIbHOM cucteme koopauHat. HalTu: a) KoopAMHATHI BEKTOPOB AB y AC; 0)

CKaJIIPHOE TIPOU3BEICHHE BEKTOPOB AB 4 AC ; B) YTOJl MEXKIY BEKTOpaMHU AB 4 AC,
48. Bpluucnuth IUIOMAAL TpeyroibHMka ¢ BepmmHamu A(—4:;4;4), B(3;1;0),
C(—1,0;6).
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49. Haiinure [UIMHY BEKTOpa AB, ecim A(—1; —1;1) u B(—3;1; 0).
50. Touka M ne nexur B 1uiockoctu tpeyroiapHuka ABC, K — cepennna MB.
KakoBo B3aumHoe pacnonoxenue npsmbix MA u CK?

_— —s @ —s @ — s —

51.  VYmpocrture BBIpaKEHUE: AC+BB; +BA+D,B+B,D, + DC eciu

ABCDA\B:C:D: - napannenenune.
52.  Haiigute cymMmmy BekTOpoB: @(4;2; —4) u b(6; —4;10).
53.  Haiigure qmny BekTopa @ — 35, ecm @(2;1;-5), E[—El: 0;1).
54.  Haiinure pinny Bektopa AB, ecin A(2; —5;3) u B(5;1; —2).
55.  JlaHBI BEKTOPEI E[—l; 3-3)mu BC(4; —5; 1). HaiixuTe KOOpAUHATEI

W JUIHHY BeKTopa AC.

56.  OceBoe ceueHne NUIMHIPA SBISETCS KBAapaT, TMaroHalb KOTOPOTo paBHA

8\/5 cM. Haiimure 06beM muIHHpA.

57. B mpaBWIbHON YETHIPEXYTOIBHOM MUpaMuae O0KOBoe pedpo 0Opa3yeT
C II0CKOCTBIO ocHoBaHus 45°. CTOpOHa OCHOBAaHMS NMPaMUIEI 6 CM.

Haiinure 00beM mupamMuIbI.

58.  Haiitn ckamsipHoe mponsseenne sekropos: @(1,—2,1) u b (2,0,1)
59.  Haitaute yron Mexuy Bekropamu: a) @(1,1,1) u E(l, —-1,—-1),
60.  Haiitu kocumyc yria Mexay Bekropamu: @(2,—1,1) u b (4,—3,5)
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Kpurepun ouenku
Kpurepuu onenku (3xk3amMeH)

KpnTeplm OILICHKHU PE3YyJbTATOB BBINMOJIHCHUSA
TCOPETHYECKOI0 3aIaHUA

baniel 3a
KPUTEPUU OLICHKU

MaxkcuMaJbHBII
o0aa — 1 6as1a

- JIEMOHCTpUpPYET TiOyOOKOe, TIOJIHOE 3HaHUE U TIOHUMaHUE
MIPOrpPaMMHOT0 MaTepHaa;

- HCYEpIIbIBAIONIE, IOCJIEI0BATEIbHO, TPAMOTHO M JIOTUYECKH BEPHO
u3Jlaraet MaTepuar,

- JIaeT TOYHOE ONpEJICJICHUE U UCTOJIKOBAaHUE OCHOBHBIX IMMOHSTHIA;

- T1puU OTBETE JIEMOHCTPUPYET CAMOCTOSTENBHOCTb CY)KIICHUH,
MPUBOJUT BEPHBIC aPTYMEHTHI, JIETIAeT MPABUIbHBIEC BHIBOIBL;

- IPaBUJILHO U OOCTOSATEIHHO OTBEUAET HAa COMYTCTBYIOIINE BOIPOCHI.

1

- JeMOHCTpUpPYeT TIJyO0OKOoe, II0JIHO€ 3HAaHME W I[OHUMAaHUe
[IPOrpPaMMHOT0 MaTepHaa;

- B OCHOBHOM IpaBWJIbHO, 0€3 N3MEHEHHsI OCHOBHON CYTH I'pPaMOTHO U
JIOTMYECKU BEPHO U3J1aracT MaTepHal;

- JIONyCKAaeT HECYIECTBEHHbIE HETOYHOCTH IPU ONpPEIENCHUH U
HCTOJIKOBAaHUU OCHOBHBIX TIOHATHUI;

- IpU OTBETE JEMOHCTPUPYET CaMOCTOSTEIbHOCTh CYKICHHH,
IPUBOJUT BEPHbIE apPryMEHTBI, BEPHO, HO C HE3HAUUTEIbHBIMU
olKMOKaMu JIeaeT BbIBOJIBI;

- NpaBUIbHO, HO COBEpIIAs HE3HAYUTEJbHBbIE OIIMOKM, OTBEYaeT Ha
COITYTCTBYIOILIME BOIPOCHI.

0,6

-pacKphIBacT OCHOBHOE COJCpKaHHWE yd4eOHOro Marepuaiga, HO
O0OHaAPYKUBAIOTCS CYILIECTBEHHBIE poOeIbI B IMOHUMAaHUU
MPOrPAMMHOI0 MaTepuaia

- HEMOJIHO, HapylIas MOCIIEI0BATEIbHOCTD U3JIaraeT MaTepual;

- JIOMYCKAaeT OIMOKH B OMPENETEHWH MU HCTOJKOBAHMH OCHOBHBIX
MMOHSATHU;

- NpU OTBETE€ JAEMOHCTPUPYET CAMOCTOSTEIBHOCTh CYXKICHUH,
MPUBOJUT YACTUYHO BEPHBIE apTYMEHTBI, OTJIEJIbHBIE BBIBOJBI HEIIb3S
CUHTATh BEPHBIMU U OOOCHOBAHHBIMU;

- CTYIEHT WCHBITHIBAET 3HAYUTEIBHBIE 3aTPYJHEHHs, OTBEYass Ha
CONYTCTBYIOIIUE BOMIPOCHI.

0,3

- HE 3HAET 3HAUUTEITHFHON YacTH MPOrpaMMHOTO MaTepuaia, JOMyCcKaeT
CYIIECTBEHHBIE OLTHOKHY;

- HE 3HAaeT WM JaeT HEBEPHOE OMpEeJeICHUE W HCTOJIKOBAHUE
OCHOBHBIX TTOHSITHI

- HE MOXET TPHUBECTH BEPHBIC APTYMEHTHI, JeJIaeT HENpPaBWIbHbBIC
BBIBOJIbI;

- HEBEPHO OTBEYAET HA COMYTCTBYIOIINE BOMPOCHI.

UTOoro
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KpuTtepun onieHKH NPaKTHY€CKOT0 32/IaHUS 110
ajreodpe

Banasl 3a
KPUTEPUH OLEHKH

Xox peuieHWs BEpHBIH, NPHUBEICHO BEpHOE OOOCHOBAHHOE

pEIIeHNE, OJTYYEH BEPHBIM OTBET 1o
Xon peuieHdss BEpHBIM, HO JONyIIeHAa OJHA OIIKWOKa 1
BBIYHCIIUTEIBHOIO XapaKTepa,

Pemenne Ha4yaTo JIOTUYECKH BEPHO, JOIIyIlEHa
BBIUMCIINTENIbHAS OIIMOKA; MM pelleHHe He JOBEIEHO JI0 0,5
KOHIIA4, OTBET OTCYTCTBYET

HeBepHoe pemieHne, HEBEpHBIM OTBET WM OTCYTCTBUE 0
peleHus

UTOro 15

Ne | Kputepuu olleHKH NPaKTHYeCKOro 3a/JaHusA Mo reomeTpuu | bajibl 3a kputepuu
OLICHKHU

1 HalJIeH BEpHBIN CIIOCO0 peIeHus;
MIPUBEJICHA BEPHAS MMOCIEA0BATEIFHOCTh BCEX LIAroB PEIICHUS;
BEPHO OOOCHOBAaHbI BCE KIIIOUEBbIE MOMEHTBI BBIOPAHHOTO
crioco0a peleHus;
BEPHO OTMEUECHBI HAa YEPTEIKE CBOMCTBA BCEX MPEACTABICHHBIX 15
B yCJIOBUU (UTYP U UX JIEMEHTOB;
BEPHO BBIIIOJIHEHBI Bce IPeo0pa30BaHMs U BEIUYUCICHMS;
MI0JTyYeH BEPHBIIl OTBET

2 HalJIeH BEPHBIN CIIOCO0 peIIcHUs;
MIPUBEJICHA BEPHAs MOCIIEIOBATEIBHOCTD BCEX IIarOB PELICHUS;
JOMYILIEHbl OTCYTCTBUS ¥ (WJIM) HerpyoOble OIUOKU B
00OCHOBAHHUSAX KIIFOUEBBIX MOMEHTOB;
BEPHO OTMEYEHBbl Ha YEepTEeKe CBOICTBA IpPEICTaBICHHBIX B 1
ycIoBHHM (GUTYp W HX 3JIEMEHTOB, KOTOPBIE HIPAIOT BAKHYIO
POJIb B PEIICHUH 33]1a9H;
JONyIIeHa OJHa HerpyOas BBIYMCIUTENIbHAs OIIMOKa, He
BIIVSIFOIIME HA IPAaBUIBHOCTD JATbHEHUIIETO X012 PeIICHHSI

3 | X0OA peleHNs BEPHBIi;
pelieHre, BO3SMOXKHO, HE 3aBEpIICHO;
JOMYyLIeHbl OTCYTCTBMS W (MJM) Herpyoble OIIMOKHM B
00OCHOBAHHUSX KIIFOYEBBIX MOMEHTOB;
OTMEYEHHBbIE Ha YepTeX e CBOMCTBAa MPEACTaBICHHBIX B
yCIOBUU (UTYP U UX 2JIEMEHTOB UMEIOT HETOYHOCTH; 0,5
JONYyUIeHbl Herpyoble OHmMOKM B  BBIYMCIECHUSAX U B
npeoOpa3oBaHUsAX, HE BIMAIONIME HA TPABIIBHOCTH XO/a
pereHus;
B pe3y/ibTaTe 3TUX OIIMOOK MOKET OBbITh MOJY4YeH HEBEPHBIH
OTBET

4 | HeBepHOE peIIeHNE, HEBEPHBII OTBET WJIM OTCYTCTBHE PEIICHHS 0

MTOT'O 15
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