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1. O0mas xapakTepucTUKa (POHIA OLIEHOYHBIX CPEACTB Y4eOHOM IMCUMIINHBI
«MATEMATHUKA>
1.1. Ob6saacTb npuMeHeHus: GPOHIA OLCHOYHBIX CPEICTB.
@OHJT OLEHOYHBIX CpPEJICTB (®OC) mnpenHazHayeH [Js KOHTPOJS M OLCHKHU
0o0pa3oBaTeIbHBIX JOCTHKEHUM OOydYaroUIMXcs, OCBOMBUIMX MporpamMmy y4eOHOU
OUCUMILINHBL Mamemamuxa: aneedpa u Ha4yana Mamemamuiecko2o auaiusa, 2eomMempus.

1.2. Pe3yJbTaThl OCBOCHUSA Y4eOHON IMCIUILUIMHBI, OMJIeKalNe NIPOBEPKeE.

B pesynbrarte arrectaiuu 1o yueOHON JUCHUIUIMHE OCYIIECTBISECTCS KOMILJIEKCHAs
MPOBEPKA CIEAYIONMX YMEHUN U 3HAHUM, a TaKke JUHAMUKA (opMHUpOBaHUs OOIIHUX
KOMIIETCHIIUW U JINYHOCTHBIX PE3YIbTATOB.

Conepxanne ®OC mno yueOHOM nuciuiuinHe «Matematuka: anrebpa W Havala
MAaTeMaTUYECKOr0 aHalIN3a; TEeOMETpHUS» HaNpaBICHO HA JOCTHUXKEHHE CIEIYIOIIUX
neJiei:

3HaTh, NIOHUMATh:

-3HaYeHUE MaTEMaTHYECKON HAyKW [JI1 PELICHUs 3a/lady, BO3HHUKAIOUIMX B TECOPUU HU
MpPaKTUKE, UPOTY U B TO K€ BPEMsSI OrPaHUUYCHHOCTh MPUMEHEHUS MATEMaTHU4YECKUX
METOJIOB K aHAJIN3y U MCCJICIOBAHUIO MTPOIIECCOB U SIBJICHUI B MPUPOJIC U OOIIECTBE.

- 3HaHWE MNPaKTUKKM MW BOMPOCOB, BO3HHUKAIOIIUX B CaMOM MaTeMaTUkKe IS
dbopMupoOBaHUS U PA3BUTUS MATEMAaTUUECKON HAYKW; UCTOPUIO Pa3BUTHS TTOHSATUS YUCIIA;
CO3/IaHUsI MATEMATUYECKOr0 aHAJIN3a; BOSHUKHOBEHUS U PA3BUTHUSI T€OMETPUH.
-YHUBEpCAIbHBIA XapakTep 3aKOHOB pa3BUTHS MaTEMATUYECKUX PACCYXICHHUM;, HUX
IPUMEHUMOCTh BO BCEX 00JIACTAX YEIOBEUECKON JIEATEIbHOCTH.

-BeposATHOCTHBIN XapakTep pa3IUUHbBIX MTPOLIECCOB OKPYKAIOIIETO MUPA

Ymern:

-BBITIOJIHATH apu(PMETHUECKUE JEHCTBUS HAJl YUCIAMH, COYETasi YCTHHIE U MUChMEHHbIE
NpPUEMbl; HAXOAUTh MPHUOJIMKEHHbIC 3HAUYCHUS] BETUYMH U TIOTPEIIHOCTH BBIYUCICHHM
(aOcomroTHast ¥ OTHOCUTENIbHAS); CPABHUBATH YHCIIOBBIC BBIPAXKEHUS;

-HaXOJIUTh 3HAYEHUS KOPHS, CTENEHH, JJoraprudma, TPUTOHOMETPUUYECKUX BHIPAKCHHUH Ha
OCHOBE OTpEEICHHS, UCTIONB3YsI MPU HEOOXOAMMOCTH WHCTPYMEHTAJBHBIE CPEJCTBA;
MOJIb30BAThCS MPUOTMKEHHOM OIEHKON IIPY MPAKTUYECKUX pacyeTax;

-BBITIOJTHATh MPEOoOpa30BaHUsS BBIPAKEHHM, TPHUMEHSS (QOPMYIbI, CBSI3aHHBIE CO
CBOMCTBaMU CTeNEHEH, JJorapuMoB, TPUTOHOMETPHUECKUX (PYHKITHI;

-BBIYUCIISITh 3HAYCHUE (YHKIMU TIO0 33JJaHHOMY 3HAYCHUIO apryMEHTa MpHU Pa3TUdHBIX
criocobax 3ajanus GyHKIUY;

-ONpEeNeNsATh OCHOBHBIE CBOWCTBA YHCIOBBIX (YHKIWNA, WILIIOCTPUPOBATh WX Ha
rpadukax;

-CTpOUTHh TpaPUKH W3YYEHHBIX (YHKIHMH, HWIUTFOCTPUPOBATH MO TpaduKy CBOMCTBA
AJIEMEHTaPHBIX PYHKIINIA;

-MCTOJIb30BATh MOHATHE (QYHKINU JJIsl OMMCAHUS U aHAJIN3a 3aBUCUMOCTEN BEITNYUH;

- HaXOJIUTh TPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKITUH;

-ACTIOTH30BATh MTPOU3BOAHYIO JIJISI U3YUYEHUSI CBOMCTB (DYHKIIMI M MOCTPOSHUS TPaduKOB;
-MIPUMEHSTh TPOU3BOJHYIO [JIi TPOBEACHUS NPUOIMKEHHBIX BBIYHCICHUMN, pellaTh
3a/laud MPUKIAJAHOTO XapakTepa Ha HaXO0XJIEHHWE HAWOOJBIIEr0 W HaUMEHBIIETO
3HAYCHMUS;



-BBIYUCIISITh B TMPOCTEUININX Cy4dasx IUIOM@AAM ¥ OOBEMBI C UCIOJBb30BAaHUEM
OTIPEJICIICHHOTO UHTETPaa;

-pemmaTh paruMoHAIbHBIC, TOKa3aTeJIbHBIC, JOTAapU(PMUUYECKHAE, TPUTOHOMETPUICCKUE
yYpaBHEHUS, CBOOAIIMECS K JIMHCWHBIM U KBaJpaTHBIM, a TakKe aHAJIOTHYHBIC
HEPABEHCTBA U CUCTEMBI,

-ACIIOTh30BaTh TpapUecKuii METOT PEIICHNS YPaBHEHUH U HEPABCHCTB;

-n300pakaTh Ha KOOPJAMHATHON TJIOCKOCTH PEIICHUS YPaBHCHUM, HEPABEHCTB U CUCTEM
C IBYMSI HCHM3BECTHBIMU;

-COCTaBJISATh M pEIIaTh YypPaBHCHHWS W HEPABCHCTBA, CBS3BIBAIONINE HEH3BECTHHIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJIC TPUKJIATHBIX ) 3a1a9ax.

-permaTh mpocTeime KOMOMHATOPHBIC 3a/1a4u METOJIOM Tiepedopa, a TakkKe ¢
UCII0JIb30BAaHUEM MU3BECTHBIX (POPMYIT;

-BBIYUCIISITH B MPOCTEUIITUX CITydassX BEPOSITHOCTH COOBITUH Ha OCHOBE TOJICYETA YHCIIA
MCXO/IOB;

-pacrio3HaBaTh Ha 4YepTEX)ax W MOJCISIX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTH
TPEXMEPHBIC OOBEKTHI C UX ONMHUCAHUSIMH, H300PAKECHUIMU;

-ONUCBHIBATh B3aMMHOE PACIOJNIOKCHHE TMPSAMBIX W IUIOCKOCTE B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXKJICHHUS 00 3TOM PacCIOJI0KCHUH;

-aHAJIM3UPOBaTh B IMPOCTEUIIUX CIydasX B3aUMHOE paCIOJIOKCHHE OOBCKTOB B
IIPOCTPAHCTRBE;

-n300pakaTh OCHOBHBIC MHOTOTPAHHHKHA W KPYIJIBIC TEJa; BBIMOJHIATh UYEPTEHKH I10
yCIIOBUSM 3a/1a4;

-CTPOUTH MPOCTEHIINe ceueHus: Kyoa, MpU3Mbl, MUPaMUIbL;

-peniaTh MIaHUMETPUYECKUE U MPOCTEHIINE CTEPEOMETPUYECKUE 3a/1aUul Ha HAXOXKICHUE
reOMETPUYECKUX BEJIMYMH (JJIUH, YTJIOB, IUIOMIa/iel, 00beMOB);

-UCTIOJTB30BaTh MPH PEHICHUH CTEPEOMETPUUECKHUX 3a/lay TUIaHUMETpudeckue (akThl U
METO/IbI;

-IPOBOJIUTH JTOKA3ATEIbHBIE PACCYKICHUS B XOJ€ PEUICHUS 3a]1ay;

N ocBouTh coCTaBISAIOMIUE O0IIME KOMIIETCHIIMHM YYeOHOU TUCITUTUTHBI:

OK 1. IlonumaTh CyIIHOCTh M COLMAJIBHYI 3HAYUMOCTh CBOel Oymymiedl mpodeccuw,
MPOSABJIATH K HEW YCTOMYHUBBIA HHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JIESITEIHHOCTh, UCXOMS M3 IIETH M CIOCOOOB ee
JOCTIKEHUS, OTIPEICTICHHBIX PYKOBOIUTEIIEM.

OK 3. Ananmu3upoBarh pabOUYyl0 CHTyalldl0, OCYIIECTBIISITh TEKYIIUA W HWTOTOBBIN
KOHTPOJIb, OIEHKY M KOPPEKIUIO COOCTBEHHOU NEATETbHOCTH, HECTH OTBETCTBEHHOCTH
3a pe3yJIbTaThl CBOCH pabOTHI.

OK 4. OcymiectBnsaTe  mouck  uHpopmaiuu, HeoOxoaumoil  miist 3 heKTUBHOTO
BBITIOJTHEHUS PO ECCUOHATBHBIX 3a/a4.

OK 5. Hcnons30Bath nH(OPMAITMOHHO-KOMMYHHUKAITHOHHBIS TEXHOJIOTUHU B
mpoecCHoHaNbHOM NESITEIEHOCTH.

OK 6. Pabotrate B komaHzae, 3(p¢eKTUBHO 0OMmMATHCA C KOJUIETaMHu, PYKOBOJCTBOM,
KITMEHTaMHU.

38.01.02 IlponaBen, KOHTPOJIEP-KACCUP

JINYHOCTHBIE Pe3yJbTAThI Kon
peanu3anuy NPorpaMMbl BOCIUTAHUS JINYHOCTHBIX
(0eckpunmopyt) pe3yJabTaToB
peanuzanuu
MporpaMMmsl
BOCHHTAHUS




Oco3Haronuii ceds rpakJaHMHOM U 3aIIUTHUKOM BEJIHUKON CTPaHBI.

JIP 1

[IposBusromuii AKTUBHYIO rpaXkJaHCKYIO MO3ULUIO, JEMOHCTPUPYIOIIHM
IIPUBEPKEHHOCTh IIPUHIMIIAM YECTHOCTH, MOPSAJOYHOCTH, OTKPBITOCTH, IKOHOMUYECKHU
AKTUBHBIM M y4aCTBYIOIIHUN B CTYyJEHYECKOM U TEPPUTOPUAIBHOM CAMOYIIPABJICHUH, B
TOM YHCJIE Ha YCJIOBUSAX JOOPOBOJIBUECTBA, MPOJYKTUBHO B3aUMOJEHCTBYIOIIUNA U
YYaCTBYIOIIMN B JIEATEIBHOCTH OOIIECTBEHHBIX OpraHu3alti.

JIP 2

CoOmofaromuii  HOPMBI  MPABOMOPSIKA, CICAYIOIUNA  HaeanaM TPa¥JaaHCKOTO
obmiecTBa, obecrieueHuss 0E€30TTaCHOCTH, TIpaB U cB0OOA rpaxaan Poccun. JIosabHBIN K
YCTaHOBKaM U MPOSIBICHUSIM MPEACTaBUTENECH CYOKYIbTYp, OTIMYAIOIIUNA UX OT TPYIIII €
I[eCTp}IKTI/IBHI)IM U JCBUAHTHBIM IIOBCICHUECM. I[eMOHCTpI/Ip}/IOHII/If/'I HerI/IﬂTI/Ie n
MIPEYNPEK NAIOMNN COIMATLHO OTIACHOE TIOBEJICHUE OKPYIKAIONTHX.

JIP 3

[IposgBnsomKrii ¥ AEMOHCTPUPYIOUIUN YBaXEHHUE K JIOAAM TpPYyAd, OCO3HAIOLIMI
IIEHHOCTh COOCTBEHHOTO Tpyaa. Crpemsmmiics K (GOPMHPOBAHHIO B CETEBOM cpejie
JIMYHOCTHO U NPO(eCCHOHATBHOIO KOHCTPYKTUBHOTO «LIHU(POBOIO CIIEIa.

JIP 4

JIeMOHCTpHUPYIOIIUI NIPUBEPKEHHOCTh K POJHOM KyJIbTYpe, UICTOPHUUYECKON IMAMITH Ha
OCHOBe JIt00BU K PoauHe, pogHoMy Hapoiy, Majoil poJuHe, IPUHATUIO TPaTUIIMOHHBIX
LIEHHOCTE MHOTOHAlMOHAIBHOrO Hapoja Poccum.

JIP 5

HpOfIBJ’[?IIOIIII/II\/’I YBAXKCHHUC K JIIOJAM CTApUICTO IMOKOJCHUA W T'OTOBHOCTH K Y4aCTHUIO B
COIII/IaJ'IBHOI‘/’I MOAACPIKKE U BOJIOHTCPCKUX NBUKCHUAX.

JIP 6

Oco3Hamuii  TPUOPUTETHYID  [EHHOCTh JIMYHOCTH  YEJIOBEKA;,  YBAKAIOUIWN
COOCTBEHHYIO M UYXKYIO0 YHUKAJIBHOCTh B PA3JIMYHBIX CUTYyallUsAX, BO BceX (opmax u
BHUOAX ACATCIIBHOCTH.

JIP 7

[IposBiAOmAA W JEMOHCTPHUPYIOIIMM YBAXKEHHE K TIIPEICTABUTENSAM Pa3IMYHBIX
STHOKYJIBTYPHBIX, COI[UAIbHBIX, KOH()ECCHOHAIBHBIX U UHBIX Ipynn. ConpuyacTHbIN K
COXPAHEHUIO, NMPEYMHOXEHUIO W TPAHCISLHUM KyJIbTYPHBIX TPaJuLUld U ILIEHHOCTEU
MHOTOHAIIMOHAIBHOI'O POCCUICKOTO rOCYAapCTBa.

JIP 8

CoOnrogaronuii ¥ MpoINaraHIuPYOMUA MpaBuiia 3J0POBOr0 M 0O€30MacHOro ooOpasa
KHU3HHU, CIOPTa; MPEIyNPEeKAAOMUN JIMO0 TPEOJOJICBAIONINIA 3aBHCUMOCTH  OT
aJIKOTOJIsI, Tabaka, TICMXOAKTUBHBIX BEIIECTB, a3apTHBIX WUrp W T.A. CoxpaHSIOmHn
TICUXOJIOTUYECKYI0 YCTOMYMBOCTh B CHTYaTHBHO CIIOXKHBIX MIIM CTPEMHUTEIHHO
MEHSIOIINUXCS CUTYAIHSX.

JIP 9

3a00TAMMIACS O 3alTUTE OKPY)KAIOIIEH Cpellbl, COOCTBEHHON M Uy)KOW O€30TaCHOCTH, B
TOM YHCJIe MHUPPOBOH.

JIP 10

[IposiBnsirominii  yBaKeHHE K OCTETUYECKHM ILIEHHOCTSAM, OOJIagaromuii OCHOBaMH
ACTETUYECKOM KYIbTYPBHI.

JIP 11

[IpuHuMmaromuii ceMeliHble 1IEHHOCTH, TOTOBBIM K CO3JaHMIO CEMbH M BOCIHMTAHUIO
JeTel; NEMOHCTPUPYIOIIUN HENPUSTHE HACHIIMA B CEMbE, yXOJla OT POJUTEIbCKON
OTBETCTBEHHOCTH, OTKa3a OT OTHOILIEHUH CO CBOMMHU JE€TbMU U HUX (PUHAHCOBOIO
COJIep>KaHusl.

JIP 12

JInuHOCTHBIE pe3yJIbTaThI
peanu3alnuu NporpaMMbl BOCIIUTAHUS,

OonpeacjJcHHbIC 0TPAC/JI€EBbIMHU TpOﬁOBaHHHMI/I K J€JIOBBIM KadeCTBaM JINYHOCTH

CoOmromaronuii B cBoed Npo(ecCHOHABLHON NEATEIbHOCTH ATHYECKUE TPHHITUIIBI:
YECTHOCTH, HE3aBHCUMOCTH, NPO(ECCHOHAIBHOTO CKENTHIM3Ma, MPOTUBOACHCTBUS
KOPPYIIIMM ¥ DKCTPEMU3MY, OONAJArOMIMii CHCTEMHBIM MBIIUIEHHEM W yMEHHEM
MIPUHUMATH PEIICHUE B YCIOBUSAX PUCKAa U HEOTIPEACIEHHOCTH

JIP 13

I'oTOBBIII  COOTBETCTBOBATH  OXHJAAHUAM  paboTojaTeneil: MPOEKTHO-MBICISIIUH,
3QPEeKTUBHO B3aUMOAEUCTBYIOIIMKA C UIEHaMH KOMAaHIbl M COTPYIHUYAIOIIUN C
JIPYTUMHM  JIIOABMH, OCO3HAHHO BBIMOJHSAIOUIMKA MpodeccnoHanbHble TpeOoBaHus,
OTBETCTBEHHBIH, MYHKTYalIbHbIH, TUCIUIUIMHUPOBAHHBIHN, TPYIOIIOOUBBIN, KPUTHUECKU
MBICJIALIMI, HALEJEHHbIA Ha JOCTH)KEHUE INOCTABJICHHBIX LIEJEH; AEMOHCTPUPYIOINN
po(hecCHOHABHYIO )KMU3HECTOMKOCTh

JIP 14

OTKpBITHIH K TEKYILIUM U NIEPCIEKTUBHBIM H3MEHEHUSIM B MUpPE Tpyla U npodeccuii

JIP 15

JIn4HOCTHBIE pe3yJIbTaThl




peaausanvm nporpammsl BOCIIMTAHUSA,
ONpeaecJCHHbIC Cyﬁ'LeKTaMHOﬁpaSOBaTeJIbHOFO npoueccal

[TpuHUMAarOImIKA [eNTH U 33Ja4i S5KOHOMUYECKOTO M HH(OPMAIIMOHHOTO
Paspurtus Poccun, roToBbIil paboTaTh Ha UX JOCTIKCHHE

JIP 16

['0TOBBII COOTBETCTBOBATH OKHIAHUSAM PAOOTOAATENCH: MPOCKTHO
MBICIIAIIUH, () (HEKTUBHO B3aMMOJICHCTBYIONTUH C YWICHAMHU KOMaH/IbI,
OCO3HAHHO BBITIOJIHSIOMIUN TIPO(ECCHOHATBLHBIC TPEOOBAHUS,
OTBETCTBCHHBIN, HAIICJICHHBIM Ha TOCTHIKCHUEC IIOCTABJIICHHLIX 1ICJICH;
JEMOHCTPHUPYIOHMTUHTIPOHECCHOHAITBHYIOKN3HECTOMKOCTh

JIP 17

CriocoOHBII CTaBUTH TIEpe]] COOOH TENIH 1101 BO3HUKAIOIIUE )KU3HCHHBIC
3a/1auu, 0A0MpaTh CIOCOOBI PEIICHUS U CPEJICTBA PA3BUTHS,
COJICUCTBYIOIIMI MOIJIEP>)KAHUIO TPECTIKA CBOCH Tpodeccuu

JIP 18

CrniocoOHBII TeHepHpPOBATH HOBBIE UACH IS PEIICHUS 3a/1a4 SKOHOMUKHU
Kpasi, IepecTpanBaTh CIOKHUBIIMECS CIIOCOOBI pelIeHHs 3ajad,
BBIJIBUTaTh albTEPHATUBHBIE BAPUAHTHI JCHCTBUI C LIENIbI0 BBIPAOOTKU
HOBBIX ONTUMAJIbHBIX AJITOPUTMOB; MO3UIMOHUPYIOLINI ce0s Kak
pe3yIbTaTUBHBIN U IPUBJIEKATEIbHBIA YYaCTHUK TPYAOBBIX OTHOIIECHUN.

JIP 19

CriocoOHBIH NCKAaTh HYHbIE HCTOUHUKH MH(OPMAIIMU U TaHHBIE,
BOCIIPUHUMATh, aHAJIM3UPOBATh, 3aAIOMUHATh U NIEpeaBaTh
WH()OPMAITHIO C HCTIOTH30BaHUEM IHU(MPOBBIX CPEJICTB.

JIP 20

Pa3zHocTOpOoHHE pa3BUTHIN, aKTHBHO BBIPAXKAIOIINI OTHOILIEHUE K
peoOpa30BaHMIO 0OIIECTBEHHBIX MPOCTPAHCTB, KOPIIOPATUBHOMY
JIM3aiiHy, TOBapHbIM 3HaKam

JIP 21

OKOHOMMYECKH aKTUBHBIN, TPEANPUAMYUBBIN, TOTOBBIN K
CaMO3aHATOCTH B YCIOBHSIX Pa3BUTHUS PETHOHA

JIP 22




2.DopMbI KOHTPOJISI U OLIEHUBAHUS 3JIEMEHTOB Y4eOHOM M CIUIINHBI

IIpeqmeToM OLIEHKM CIIy)KaT yMEHUsS M 3HaHudA, npeaycmorperHsle OI'OC
obmeobpazoBarenbHoro nukia ydebnoro miana OIIOITI CIIO na 0a3e OCHOBHOIO
o01rero o0pa3oBaHus C MOJYYEHHEM CpPEHEro olmiero oO0pa3oBaHusi MO JAUCIUILIMHE
«Mamemamuka: aneebpa u Hauyaia Mamemamuyecko20 AHAIU3A, 2eOMempusi»,
HarpaBJIeHHbIE Ha (OPMHUPOBAHHUE OOIIUX U MPOPECCUOHATEHBIX KOMITETCHITUH.
Texymuii KOHTPOIb B OpME KOHTPOJIBHOM pPAOOTHl XapaKTEPHU3YeTCsl BBINOJIHEHHEM
MPAKTUYECKUX 3aJaHUM MO OTIEIbHBIM TE€MaM, MO3BOJISIET BBIIBUTH YPOBEHb YCBOCHMS
TEOPETUUYECKOTO MaTepralla U yMEHUE NPUMEHSTh MOJyUYECHHbIE 3HaHUS HA MPAKTUKE;
[IpoMesxyTouHast aTTecTalus Mo AMCUMILIMHE- AU(depeHIupOBaHHbIN 3aueT B (popme
KOHTPOJIbHOW paboThl. ITOroM KOHTPOJILHOM paOOThI SBISETCS OJJHO3HAYHOE PEIICHUE:

OLICHKA («OTIIMYHOY, «XOPOLIO», «YIAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHO).
HtoroBasi arrectanusi 1Mo AUCUHUIUIMHE-  2Kk3ameH B (OpME KOHTPOJIBHOW pabOTHI.
HTorom sk3amMeHa SIBJIIETCSl OJHO3HAYHOE PELICHUE: OlEHKA (KOTIIMYHO», KXOPOIIO»,
«yJIOBJIETBOPUTEILHOY», KHEYIOBICTBOPUTEIILHOY).

JJIeMeHT y4eOHOH ®opMa KOHTPOJIS U OLIEHUBAHUS
AACHUATITHHBI
Texymmu IIpomeskyTOuHAas HUrorosas
KOHTPOJIb arrecTanus arrecTanus
p fema 1. KonrponpHas
a3BUTHE NOHATHA O | o507y
qHClIe.
K fema 2. KonrponpHas
OpHH, CTETICHU U paGota
JorapudmeI
I'ema 3.
Tpsivbte 7 niockocTy | NOHTPOJIbHAs
B ITPOCTPAHCTBE. paboTta
Tema 4. KontponbHas
DIeMEHTHI paboTta
KOMOWHATOPUKH
I'ema S.
KoopauHaTsl 1 KonTposnbHas
BEKTOPBI. pabota
o I'ema o. KourponbHas
CHOBBI paGota
TPUTOHOMETPHH.
JuddepenumupoBaHHBIM
3a4éT B hopme
KOHTPOJBHOUW pabOThHI
(D};Ifllz,‘u‘h;' " KontponbHas
paduku pabora
Tema 8.
MHororpaHHuku u Kontpobhast
KpYTIJbIE TENa. paboTta
lema 9.
Hauana KonTposbHas
MaTeMaTU4eCKOro | padora
aHaIM3a




5 I'ema 10. KonTponbHas
JIEMEHTEI T
eMe COVpI/II/I pabora
BEPOATHOCTEN U
MaTeMaTUYeCKOU
CTATHKMU.
Tema 11.
VpaBHeHHS 1 KontponpHas
HEPaBEHCTBA. pabora

Ok3aMeH B popme
KOHTPOJIBHOU
paboTHI




3. KoHTpO/1bHO-011eHOYHbIEe MATEPHUAJIBI /ISl HTOTOBOM aTTECTALMM MO Y4eOHOii
aucuuniIune Mamemamuka: anzedopa u HA4aIa MamMemMamuiecko20 AHaiu3a;
2eomempus.

IIpeameTom OLIEHKH SABISIOTCS YMEHHs M 3HaHUA. KOHTPOJIb U OLIEHKA OCYLIECTBIIIOTCS
B (hopme nuchbMeHHOM paboThl. OLieHKa OCBOEHUS AUCIUIUIMHBI TPETyCMaTPUBAET
IIPOBEJICHNE MHUCBbMEHHOI'O dK3aMEHa.

. ITACIIOPT
Hasnavenwue:
KOM npennasHadeHsl A1 KOHTPOJIS U OLIEHKU PE3yJIbTATOB OCBOCHUS y4eOHOM
OUCUMILIUHBL Mamemamuka: aneedpa u Ha4ana MamemMamuyecko2o anaiusa;
2eomMempus.

YMmenun:

Y1 - BuimonHaTh apudmeTrhyeckue ACHCTBUS HaAJ 4YHCIAMHU, COYeTas YCTHbIE U
MMCbMEHHbBIE IPUEMBI;

VY3 - BeimonHATs IpeoOpa3oBaHus BbIPAXKEHUM, MPUMEHSST POPMYIIbl, CBI3aHHBIE CO
CBOMCTBaMU CTEIECHEH, TIOTapu(PMOB, TPUTOHOMETPUUECKUX (yHKIIHH;

V4 - HaxoauTh 3HaU€HUS KOPHS, CTENEHH, Jorapudma, TPUroHOMETpUIECKUX
BBIPQYKEHU HA OCHOBE OIpPEIeNICHNs, UCTIONIb3Ys MPU HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEACTBA

Y6 - BrImonHATE MpeoOpa3oBaHus BBIPAXKCHHMA, MPUMEHsS (HOPMYIBI, CBS3aHHBIE CO
CBOWMCTBAaMH CTETICHEH, JTOrapu()MOB, TPUTOHOMETPHUUSCKHUX (YHKITHIH

Y7 - BpraucaaTh 3HaueHWe (QYHKIUH 10 33JaHHOMY 3HAa4YCHHIO apryMeHTa IIpu
pa3IMUYHBIX crioco0ax 3aaanus QyHKINY;

Y8 - OnpenensiTh OCHOBHBIC CBOWCTBAa YHCIOBBIX (YHKIUH, WIUTIOCTPHPOBATH WX Ha
rpadukax;

VY9 - Crpouts rpadvku u3y4eHHBIX (YHKIIUH, WILTIOCTPUPOBATH 1O TpaduKy CBOMCTBA
AJIEMEHTapPHBIX (PyHKIIHMA

V11- HaxoauTs IpOU3BOIHBIE 2JIEMEHTAPHBIX (DYHKIIHIA,

V12- Hcnonb3oBaTh MPOU3BOJHYIO MJIsi M3Y4YEHHUS CBOMCTB (DYHKIHMI U TMOCTPOEHUSA
rpaduKoB;

V15- BpuucnaTh B NPOCTEHIINX CIIy4yasx IUIOMATd W OObEMBl C HCIOJIH30BAHUEM

OIIPCACICHHOI'O NHTCI'paJia,

V16- Pemath paniioHajgbHBIC, TOKAa3aTeNIbHBIC, JOTapUPMUIECKUE, TPUTOHOMETPUUIECKHE
YpPaBHEHUs, CBOJAIIMECA K JIMHEMHBIM M KBaJpPAaTHbIM, a TAaKXE AaHAJOTUYHbIE
HEPABEHCTBA U CUCTEMBI,

V17- Ucnonb3oBath rpaduuecKuil METOJ] PEIICHUSI YPABHEHU U HEPABEHCTB;

V18- N3o0OpaxkaTh Ha KOOPAWHATHOW TUIOCKOCTH PEIICHUS YpaBHEHWH, HEPABEHCTB U
CHCTEM C JIByMsI HCU3BECTHBIMU;

V22- Pacnio3HaBaTh Ha YepTekKaxX U MOJEISAX MIPOCTPAHCTBEHHBIE (DOPMBbI; COOTHOCUTD
TpEXMEPHbIE OOBEKTHI C UX OMUCAHUIAMU, U300PAKEHUIMU

Y25- H3z06pasicams ocHoBHble MHO202PAHHUKU U KPY2ible med, bINOIHAMb YepmedCU
no YCO8UAM 3a40a4,
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VY27- Pemiats NIaHUMETPUUYECKUE U IPOCTEUIIINE CTEPEOMETPUUECKHE 3a/1a4H Ha
HaX0XJICHUE T€OMETPUUECKUX BEIUYUH (JJIUH, YTIIOB, IUIONaaei, 00beMOB);

V28- Hcnonb3oBaTh OpU PEUICHUM CTEPEOMETPUUYECKUX 3aJad I[UIAHUMETPUYECKHE
(baKThl U METO/IBI;

V29- IIpoBoauTh 1OKa3aTEIbHBIE PACCYKIEHHUS B XO/I€ PEIIEHUS 3a/1a4;

3HaHuq :

33 - CBoiicTBa KOpHS, CTENEHH U JIorapudma;

34 - OCHOBHbIE CBOICTBA AJIEMEHTAPHBIX (DYHKIIMIA;

35- OcCHOBHBIE TOHATHS U METOABl MATEMATUYECKOTO aHAIN3a

37 - BbazoBble noHATUA TUDPEPEHINATBHOTO U UHTErPaJIbHOTO UCUUCICHUS
3 8 - CniocoOslI penieHus: IpoCTEHIINX BUIOB YPAaBHEHHM
3 9- Cnoco0sbl penieHus: IpOCTEHIINX BUIOB HEPABEHCTB

311- OcHOBHBIE TOHATHS U POPMYJIBI CTEPEOMETPUH

II. SAAAHME JUUIA DK3AMEHYIOIIET' OCHI.

FOCYJAPCTBEHHOE BIOJUKETHOE ITPOPECCUOHAJIBHOE OBPA3OBATEJIBHOE
YYPEXJIEHUE NPKYTCKOU OBJIACTU
«IIpodeccuonansroe yumnmiae Ne48 11, [ToaropHsrii»

Paccmotpeno u omo6peno Ha 3aceganuu [THK VYTBEPXIAIO
« » 2022 r.

MpoTOKOJ Ne oT 2022 r

3am. qupekropa o YIIP
[Ipencenarens ITIK H.}O. Enuzapnena. C.H.XabuOynuHa.

3anaHus N/ NpoBeeHUs IK3aMeHa 10 MaTeMaTHKe.
Bapuanr 1

Oobsazamenvuas yacmeo
IIpu BpinoiHenuu 3aganuii 1-18 3anummTe HOMep 3aJaHNs, X0/ PEeLICHUs] M NMOJYYEeHHbIH OTBeT
Ne 1 (16) Jns npuroToBieHHus BapeHbs U3 CMOPOJAMHBI Ha | Kr sirox HyxkHO 1,8 Kkr caxapa. CKOJIbKO
KUJIOTPAMMOBBIX YIIAKOBOK caxapa HY>KHO KYIUTb, YTOObI CBAPHUTH BapeHbe U3 13 KT CMOPOAUHBI?
Ne 2 (16) TenedonHas KOMIIAHUS MPEAOCTABIISECT Ha BBIOOP TP Tapu(PHBIX TUIaHA.

AOOHEHTCKas I1aTa

TapudnbIii miaxn [InaTa 3a 1 MuHyTY pasroBopa

(B MecsI)
«IToBpeMeHHBII» Her 0,5 pyO.
. 180 pyO. 0,4 py6.
«KombummpoBasHLIi 3a 360 MuH. (cBepx 360 MuH. B Mecs1)
«be3nMMUTHBIN» 345 py0. —

AGoHeHT BbIOpas caMblii AeMEBBIN Tapu(HBIH M1aH UCXOI U3 MPEANIOI0KEHHS, YTO 001Iast
JUTUTENBHOCTD TeJIe(QOHHBIX pa3sroBopoB coctaniseT 600 MuHyT B Mecs1. Kakyio cymmy OH JOTKeH
3aIIaTUTh 3@ MECAL, €CIIM O0Iast JITUTETLHOCTh Pa3rOBOPOB B TOM MeCsLE IEHCTBUTEIBHO OyIeT
paBHa 600 Munytam? OTBeT naiite B pyOsIsx.
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Ne 3 (10) Ha pucynke xupHbiMu TOukamu 0,7

TNOKa3aHO ~ CYTOYHOE  KOJIMYECTBO — OCAJIKOB, () &

BhImaaaBmux B Skyrcke ¢ 18 mo 29 okrsa6ps 1986 0.5 \

roga. Ilo ropuszoHTanmu ykasplBalOTCI 4ucna o \
Mecsla, MO0 BEPTUKAINA — KOJMWYECTBO OCAIKOB, 0.4 / \
BBINIABIIMX B COOTBETCTBYIOLIUI JCHBb, B 03

MUILIAMETpax. Jjist HarIsIHOCTH JKUPHBIC TOYKH [ 9 \ /

Ha PUCYHKE COeIMHEHBI nuHueil. Ompenenure mo \ / /
PUCYHKY, Kakoro u4wuciaB SKyTcke BIEpBbIE 0.1

BbINIAJIO pOBHO 0,5 MUIIIUMETPA OCAIKOB. 0,0

16 19 20 21 22 23 24 25 26 27 28 29

Ne 4 (16) Haiizute kopens ypasrenus VOX —15 =3,

Ne 5 (16) Haiiiute kopeHb ypaHeHus 97 3 *=81%%

Ne 6 (16) Haiinure 3nauenue Boipaxkenus 10go 121,5—log 91,5

Ne 7 (16) B copeBHOBaHUSX 110 TOJIKAHUIO S7pa yIacTBYIOT 4 ciopTcMeHa U3 DCTOHUH,

7 w3 JlatBum, 7 3 JIuteel u 10 u3 [Honsuu. Ilopsiaok, B KOTOPOM BBICTYNAIOT CIOPTCMEHBHI,

onpezensercs xxpedrem. Haliaure BeposITHOCTh TOT0, YTO CIIOPTCMEH, KOTOPBIH BHICTYIAET MOCIIEIHUM,

okaxxetcs n3 JINTBEI.
3/27 -4/25

Ne 8 (1 6) Haiinute 3HaueHHE BBIPAKEHUS 4/81
Ne 9 (16). Ha xneruatoii 6ymare ¢ pasmepom
kneTku 1x1 nzo6paxena tpanenus. Haliaure
e€ TuIomab. /

Hcnoan3ys rpadpuk pyukuuu y=f(X) (cM. puc. HUIKe), onpeaeuTe U 3aMUIIATE OTBET:

Ne 10 (16) ObGnacts onpenencHust GyHKIIUH

Ne 11 (16) OO6nactp 3HaUeHUN QYHKIIHH

Ne 12 (16) IIpomexyTku Bo3pacTaHus U yObIBaHUS (YHKITUH

Ne 13 (106) Haitnure 3HaueHMe QPyHKIIMHU, €CJIM 3HAYCHUE apryMEHTa paBHO -2.

Ne 14 (16) OcHoBaHueM TPSIMOI TPEYrOIBbHOM MPU3MBI CITYKUT
IPSIMOYTOJIbHBIN TPEYroJIbHUK C KaTeTaMH 4 1 9, 00bEM IPU3MBI
pasen 180. Haiinute GokoBo€ peOpo Mpu3Msl

Ne 15 (16) Haiinure 3nauenue COSQ/, ecnu usBectHo, uto SN & = ——— 1 g e (37”;27r)
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Ne 16 (16) Ha pucynke uzoopaxén rpaduk pynkuuu y=f(X). Ha ocu abciuce oTMedeHbI BOCEMb
TOYEK: X1, X2, X3, X4, X5, X6,X7, X8 . B CKOJIbKHX M3 3THX TOYEK MPOU3BOIHAS DYHKIHH
f(X) monoxxurenvHas?

b |
AN
;/ : E \\ y=f{x}4/'\\
AN /
TN AHR
Xy e | Xs J:N]xs Xg /:::r,. Xg| X

X—5
X+9

Ne 17 (16) Haiinure obnacts onpeneneHus GyHKIUN: y = Ig

Ne18 (16) Pemnmre ypaBHenme: 2sin?x- 3sinx-2=0

,ZIononnumeJleaﬂ yacmo
IIpu BeInosiHeHuu 3aganuii 19-22 3anuimuTe HOMep 3aJaHUsA, X0/ PelICHUS U MOJYYEeHHbIH 0TBET
Ne 19 (36) Hanmmure ypaBHEeHHe KacaTenbHOMH K rpaduxy dymkmun f(X) =x® +4x2-8 B Touxe
X0 =2.
Ne 20 (36) Haitnure Hanbonbinee 3navenue pynkmun f(X)=18x% — x3 + 19 Ha otpeske [-7;10].

Ne 21 (36) Boramcmire momasis GUrypbl, OrpaHHYEHHOM TMHMAMA y = - X2 +2x + 1, x =0, x=2,y=0.

Ne 22 (36) OcHoBaHue TPSAMOYTOJLHOTO MTapajuiesenuneaa — kpaapar. Haiiaure o0bEmM
napajuiesienuIe1a, €Clid ero BeicoTa paBHa 14 cm, a AuaroHains napajuienenunena oopasyer ¢
ITIOCKOCTBIO OCHOBaHHs yrou 45°,

3anaHus 1/ NpPoBeeHUs IK3aMeHa 10 MaTeMaTHKe.
BapuanTt 2

Oobsa3amenvuas uacmo
IIpu BpinosiHenuu 3aganuii 1-18 3anummTe HOMep 3aJaHKs, X0/ PEeLICHUs] M NMOJYYEeHHbIH OTBeT
Ne 1 (16) [{ns mpuroToBiieHHs] MAJIMHOBOTO BapeHbsl Ha 1 Kr ManuHbl HyxHO 1,6 kr caxapa. CKOJIbKO
KUJIOTPAMMOBBIX YITAKOBOK caxapa HY>KHO KYIUTh, YTOObI CBAPUTH BapeHbE U3 9 KI' MATUHbI?
Ne 2 (16) TenedonHas KOMIIAHUS MPEAOCTABIISICT Ha BBIOOP TP Tapu(PHBIX TUIaHA.

AOOHEHTCKas I1aTa

TapudHsbrit mnan [Tnara 3a 1 MuHyTY pasroBopa

(B Mecs)
«IToBpeMeHHBII» Her 0,4 pyO.
. 190 py®. 0,3 py6.
«KombunmposanmbIit» 3a 380 MuH. (cBepx 380 MuH. B Mecs1)
«be3nuMUTHBIN» 325 py0. —

AGoHeHT BbIOpai caMblii AeMEBBIN Tapu(PHBIH I1aH UCXOJIS U3 MPEATNIONOKEHHS, YTO 001Iast
JUTUTENBHOCTD TeJeQOHHBIX pa3roBopoB coctarisgeT 700 MuHyT B Mecsi. Kakyio cyMMy OH J10JDKeH
3aIIaTUTh 3a MECAL, €CIIM 00IIast JTUTEILHOCTh Pa3rOBOPOB B ATOM MeCsIe ASUCTBUTENIBHO OyieT
paBHa 700 Munyram? OTBeT naiite B pyOsIsx.
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Ne 3 (16) Ha pucynke >kupHbIMH TOYKamu 4.5 A

MMOKa3aHO CYTOYHOE KOJIMYECTBO OCaaKoB, 4,0 ”

BbINMJaBIIUX B MypMmancke ¢ 7 mo 22 3,5

HostOpss 1995 roma. Ilo ropusoHTANIM 30 " \l i \

YKa3bIBAIOTCS yucia Mecs11a, no 25 l, '\ 1 \u

BEPTUKAIN — KOJIMYCCTBO 0CaKOB, 5 g f ‘l ;'l l\

BBIIIABIIIUX B COOTBCTCTByIOH_[I/Iﬁ JCHb, B 1.5 \| ] ‘\ /\
MuuIAMeTpax. g HarsIHOCTH JKUPHBIE 1’0 \.,. '\ / “ /
TOYKH HA PUCYHKE COCIUHCHBI JHHHEH. \

0.5
Omnpepenure MO PUCYHKY, KaKOro 4HCIA ’

0
B MypmaHCKke BIEpBBIC BBHINANO POBHO 4 7 8 9 1011 12131415 16 17 18 19 20 21 22
MI/IJIJII/IMeTpa OCaIKOB.

Ne 4 (16) Haitzute kopens ypasrenus v 2x —11=3.

Ne 5 (16) Haiiute kopeHb ypaBHeHus 4° *=16°%

Ne 6 (16) Haiinute 3nauenue Boipaxkenus logs 5+log 12,8

Ne 7 (1 6) B copeBHOBaHMSX IO TOJIKAHUIO SApa YYacTBYIOT 7 criopTcMeHoB u3 Poccuu, 7 uz @panuuu,
4 u3 'epmanuu u 7 u3 Utanuu. [Topsok, B KOTOPOM BBICTYNAIOT CIIOPTCMEHBI, OIIPeIesieTcs
xpebuem. Haiiute BEposSTHOCTH TOTO, YTO CIIOPTCMEH, KOTOPBIN BBICTYIAET MEPBBIM, OKAXKETCS U3

Poccun.
3/27 - /64

Ne 8 (1 6) Haiinute 3HaueHHE BBIPAKECHUS 416

Ne 9 (16). Ha xneruatoii 6ymare ¢ pasmepom |
kneTku 1x1 n3o6paxena tpanemus. Haiiaure
€€ IUIomaab.

Hcnoan3ys rpadpuk pynkuuu y=f(X) (cM. puc. HHIKe), onpeaeuTe U 3aMUIINATE OTBET:
Ne 10 (16) ObGnacts onpenencHust GyHKIIUH

Ne 11 (16) Ob6nacte 3HaueHUN QYHKIIUH

Ne 12 (16) IIpomexyTku Bo3pacTaHus U yObIBaHUs (QYHKITUN

Ne 13 (10) Haitnure 3HaueHHe PyHKIMH, €CIIM 3HAUCHUE apryMEHTa PaBHO 4.

7%

Ne 14 (16) OcHoBaHueM TPSIMOI TPEYrOIBbHOM MPU3MBI CITYKUT
MPSIMOYTOJIbHBIN TPEYTroJIbHUK ¢ KaTeTaMu 12 1 8, 00bEM NpU3MBbI
paseH 192. Haiinute GokoBO€ peOpo Mpu3MBl

‘\J ==Y
Ny ——

Ne 15 (16) Haiinure 3nauenue COSQ/, ecnu usBectHo, uto SN =——— 1 ¢ (%;7[)
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Ne 16 (16) Ha pucynke uzoopaxén rpaduk pynkuuu y=f(X). Ha ocu abciice oTMe4YeHbI ICBSITh
TOUEK: X1, X2, X3, X4, X5, X6,X7, X8 X9 . B CKOJIBKHMX M3 3THX TOYEK MPOU3BOAHAS (DYHKIIUU
f(X) oTpunarenpua?

\ b :If'[xl} !f
o~ :
\ £ 1IN i !
! : : -
'\ Xy Xpx, x4/ 0 sta\k Xa Lglg L
e | .
\EHE N/
N
N ! /
Ne 17 (16) Haiinute obnacts onpeneneHus GyHKIUU: y = Ig = g
X+

Ne18 (16) Pemnmre ypaBHeHnme: 3Sin’x-7 sinx + 4=0

,ZIOl’lOJlHllm éJlbHasA yacmo

IIpu BhInOJIHeHNM 3aganuil 19-22 3anumiure HoMep 3aJaHNs1, X0/ PellieHUs U MOJy4YeHHbI 0TBeT
Ne 19 (36) Hanmmmre ypaBHeHHMe KacaTenbHOM K rpaduky dynkmun f(x)= 2x* +x3-4X B Touke

X0 =2.

Ne 20 (36) Haitnure Hanbonbinee 3avenue Gpynkuun f(X)= x3 -6x%+ 9 Ha otpeske [-2;3].

Ne 21 (36) Boruncimre miommais GUIypsI, OrpaHMYEHHOH IMHIAMI y = X2 - 6X + 9, x =0, x=2,y=0.

Ne 22 (36) OcHOBaHuE PAMOYTOJILHOTO Mapajuieenuneaa — ksaapar. Haiiaure o0bEmM
napajuleNienuIe1a, eClid ero BbICOTa paBHA 8 ¢M, a IMaroHaib napajelenumneaa oopasyer ¢
IJIOCKOCTBIO OCHOBaHHs yrou 45°,

3aIlaHHﬂ AJIA IMIPOBEACHUSA IK3aMEHa 110 MaTEMATHKE.
Bapuant 3
Obsa3amenvHasn uacmep
IIpu BhinoiHennu 3aganuii 1-18 3anummnTe HOMep 3a1aHNs, X0 PCIICHUS W MOJY4YeHHBbIH OTBET
Ne 1 (16) g npUroToOBJIEHUsI YEPHUYHOTO BapeHbs Ha | Kr yepHUKH HykHO 1,3 kr caxapa. CKoiabko
KHUJIOTPaMMOBBIX YITAaKOBOK caxapa HYXHO KyIHUTh, YTOOBI CBAPUTh BapeHbe U3 15 Kr yepHUKU?
Ne 2 (10) TenedoHHas KOMIAHUS MTPEIOCTABIAET Ha BEIOOP TPU TapU(HBIX IIIAHA.

AOOHEHTCKas Ij1aTa

(B MecsL) [1naTa 3a 1 MuHyTYy pasrosopa

TapudHerit mnan

«IToBpeMeHHBII» Her 0,3 pyO.
15



110 py®6. 0,25 py0.

«KoMOMHUPOBaHHBII»
P 3a 320 MuH. (cBepx 320 MuH. B Mecs11)

«be3MMMUTHBIIN 200 py®. —

AOGOHEHT BBIOpaJl caMblii JeIEBbINA TapUPHBIHN IJIaH UCXO/s U3 TPEATIOJIOKEHHS, YTO 001as
JUTUTENTBHOCTD TeNeQOHHBIX pa3roBopoB cocranisieT 800 MunHyT B Mecsi. Kakyio cymMMy OH T0JDKEH
3aIlIaTUTh 3@ MECHLL, €CJIU 00I1ast JUIMTEINBHOCTb PA3rOBOPOB B 3TOM MECSIIE JEHCTBUTEILHO OyneT
paBHa 800 Munyram? OTBeT Aaiite B pyOIsx.

Ne 3 (10) Ha pucyHKe >KUPDHBIMU TOUKAMM 285 [
[IOKa3aHa LieHa 30J0Ta HAa MOMEHT  284|-
3aKpBITHS OWMPXKEBBIX TOPrOB BO BCE 783
paboune juu ¢ 11 mo 27 uronsa 2000 roma.  9¢9

[To ropu3oHTamu yKa3bpIBAIOTCA YHCIIA 281
Mecsma, IO BEPTHKAIM — IICHA YHIMH

280
3omota B gosutapax  CHOA. s 79
HaIJIAHOCTH JKUPHBIE TOYKH Ha PUCYHKE ;?8

coenuHeHbl JuHHeH. Ompenenure 10 :
PUCYHKY HauOOJIBIIYIO IIEHY 30JI0Ta Ha 277 - T _ : :
o 2'}[{‘ i 1 i i i i i i i i i
MOMCHT 3aKpbITUSA TOPIroB B A3aHHbIN A
P p YK 1112 13 14 17 18 19 20 21 24 25 26 27
nepuoy (B mosutapax CIIA 3a yHIHI0).

Ne 4 (10) Haiigute xopeHb ypaBHEHUS \ox-14 =4,

Ne 5 (16) Haiimte xopeHs ypaBHeHns 5% 12=25

Ne 6 (16) Haiinute 3nauenue Boipaxkenus l0gs 6,25+l0g s4

Ne 7 (1 6) B copeBHOBaHUAX O TOJKAHUIO /Ipa y4acTBYIOT 10 cmoOpTCMEHOB U3 APreHTHHBI, 3 U3
bpazunuu, 7 u3 [laparsas u 5 u3 Ypyrsas. [lopsaok, B KOTOpOM BBICTYNAIOT CIOPTCMEHBI,

onpezensercs xxpedrem. Haliure BeposITHOCTh TOTO, YTO CIIOPTCMEH, KOTOPBIH BHICTYMAET MOCIEIHUM,

oKaxkeTcs u3 bpazunmu.
V9 3125

Ne 8 (1 6) Haiinure 3HaueHHE BhIpaXKEHUS 481

Ne 9 (16). Ha xneTuaroii 6ymare ¢ pasmepom
kietkun 1x1 n3obpaxkena Tpanenus. Haiinure
€€ IUIomaab.

Hcnonn3ys rpadpuk pynxkuun y=f(X) (cM. puc. HUIKe), ONIpeieJuTe U 3AUIINTE OTBET:
Ne 10 (16) OGnactb onpeneneHus: GyHKIUH

Ne 11 (16) OOGnactb 3HaUeHUH QYHKIUU

Ne 12 (16) IIpomexyTku Bo3pacTaHus U yObIBaHUS (DYHKIIUU

Ne 13 (16) Haiinute 3HaueHue GyHKIHMH, €CIIH 3HAUYEHUE apryMeHTa paBHO 2.
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w ‘c/:_{/x}
&
=4
";‘}‘"Yl . als [ H1 Ll
-1
-l
=25

Ne 14 (16) OcHoBaHueM TPSIMOI TPEYTOILHOM MTPU3MBI CITYKUT Ny =
HPSIMOYTOJIBHBIN TPEYTOJILHUK C KareTaMu 4 U 5, 00bEM PU3MBI
paseH 220. Haiiagure 60koBO€ pedpo mpU3Mbl

Ne 15 (16) Haiigute 3nagenne COSQ, ecnm u3BectHO, uto SN =——— n g € (ﬂ;3?7r)

10

Ne 16 (16) Ha pucynke uzoopaxén rpaduk pynkunn y=Ff(X). Ha ocu abcrpicc oTMedeHbI ceMb
TOYEK: X1, X2, X3, X4, X5, X6,X7 . B CKOJNBKHX U3 3THX ToueK mpou3BoaHast pyukuu f(X) orpunareasna?

Y A |
L e
I (I N e
T INCLA N
L IHAEEN
x| O, Xy Xy | X5 Xg \x? X
Ni
N,
AV

4-x
X+9

Ne 17 (16) Haiinute o6nacts onpenenenus GyHKIuu: y = Ig

Ne18 (16) Pemnre ypaBHeHue: 3C0S°X-5C08X - 8=0

Zlonwmum eJ/ibHas yacmo

IIpu BhInoOIHeHnH 3agaHuil 19-22 3anummTe HOMep 3aJaHUs, X0/ PelICHUs] M MOJYy4YeHHbIH OTBET
Ne 19 (36) Hanumure ypaBHeHHe KacaTesbHOM K rpaduxy Gynkimun f(x)= 8x® -4x?+2 B Touke

X0 =2.

Ne 20 (36) Haitnute Han6onbinee sHavenue Gpynxuun f(X)=2x3 +3 x? - 2 na orpesxe [-4;1].

Ne 21 (36) Borumcymte miomams GUrypbl, OrpaHMYEHHOM MHUAME Y = X° - 4 + 8, X=0, x=2, y = 0.

Ne 22 (36) OcHoBaHMe IPSAMOYTOJILHOTO Mapasuiesenunena — kpaapar. Haiiaure o0bém
napaiesienure ia, €Ciu ero Bpicota paBHa 10 cM, a AuaroHas napaiiesenunea oopasyer ¢
IJIOCKOCTBIO OCHOBaHMS yroJ 45°,
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3anaHus 1Ji5 NpoBeeHus IK3aMeHa 10 MaTeMaTHKe.
Bapuanr 4
Oobsa3amenvHan wacmo
le/l BbBIIIOJIHCHUH 3auanm”l 1-18 3allMIIMTE HOMEDP 3aJaHUA, X0 PCHICHUA H HOJIy‘lCHHBIﬁ OTBET

Ne 1 (16) Jnsa mnpuroroBieHuss mapmenana Ha | kr cimB HykHO 1,7 kr caxapa. CKOJBKO
KUJIOTPAaMMOBBIX YIIAKOBOK caxapa HY)KHO KYIHUTb, YTOObI CBApUTh MapMeliag u3 23 Kr ciauB?

Ne 2 (16) TenedonHas KOMITaHKS IPEIOCTABISICT HA BHIOOP TpH Tapu(HBIX IJIaHA.

AOOHEHTCKas IU1aTa

TapudHbril man [1naTa 3a 1 MUHYTY pasroBopa

(B mecsiir)
«[ToBpeMeHHBII» Her 0,25 py0.
. 100 py®. 0,2 pyO.
«KomOunmposanmbIit 3a 350 muH. (cBepx 350 MUH. B MeCHIII)
«be3mMMUTHBII 150 py®. —

AOGOHEHT BbIOpaJ caMblii JemIEBbIN TapuHBIH IJ1aH UCXOS U3 MPEINOJI0KEHUS, UTO 001as
JUTUTEIILHOCTD Tele(OHHBIX pa3roBopoB coctarisier 700 MuHyT B Mecsil. Kakyio cymMmmy OH J0JDKeH
3arIaTUTh 3@ MECSIII, €CIIM 0011as JITUTEIBHOCTh Pa3rOBOPOB B 3TOM Mecsle AeHCTBUTEIBHO OyaeT
paBHa 700 Munyram? OTBeT Aaiite B pyOIsx.

Ne 3 (10) Ha pucyHke >KupHbIMH TOYKaMHU g D

NOKa3aHa IeHa HepTH HAa MOMEHT ¢35 .

3aKpBITUSI  OWUPXKEBBIX TOPIOB BO BCE 2% | A

pabouue nuu ¢ 4 o 19 anpens 2002 rona. 255

ITo ropusoHTanu yKas3pIBalOTCA ducaa

MecsIa, Mo BEPTHKAIM — IleHa Oappens 25 ’

Heptu B gommapax  CIHA.  Jlma 245 [

HarJISAHOCTH JKUPHBIC TOYKH HA PUCYHKE /1 B S Soa—— -

COCIMHEHbI JTMHUEH. Onpenenure MmO 235 |

PUCYHKY HauMMEHBIIYIO IIeHy HedTH Ha Lt B

MOMEHT 3aKpBITHSl TOPIOB B yKasaHHBIH ., o N L T T
nepuo (B mosmapax CIIA 3a Gappens). 4 5 8% 9 10 11 12 15 16 17 18 19

Ne 4 (16) Haiinute kopeHb ypaBHeHUS 4x-15=5,

Ne 5 (16) Haiiute kopens ypasHenus 61! 7*=36%

Ne 6 (16) Haiinute 3nauenue Boipaxkenus 10ges 45—log 67,5

Ne 7 (1 0) B copeBHOBaHUSIX MO TOJIKAHUIO SI/Ipa YYACTBYIOT 5 CHOPTCMEHOB U3 APreHTHHBI, 8 U3
bpasunuu, 9 u3 [aparsas u 3 u3 Ypyraas. [lopsiok, B KOTOPOM BBICTYIAIOT CIIOPTCMEHBI,
ompenensercs xpeduem. Haliure BeposITHOCTh TOTO, YTO CIIOPTCMEH, KOTOPBIH BBICTYIAET MOCIEIHUM,
OKaXkeTcs u3 Ypyraas.

364 -4/81

Ne 8 (1 6) Haiinure 3HaueHME BBIPAKEHUS J4
Ne 9 (16). Ha xneruatoii Oymare ¢ pasmepom

kietkn 1x1 n3obpakena tpaneuus. Haitaure p
e€ IIomaip.

Hcnoas3ys rpapuk pynxumun y=f(X) (cM. puc. HUIKe), onIpe/ieSuTe W 3aUIINTE OTBET:
18



Ne 10 (16) OGnacts onpeaeneHus GyHKIUU

Ne 11 (16) OGnacth 3HaYeHH HYHKIUU

Ne 12 (16) IIpomexxyTku Bo3pacTaHusi 1 yObIBaHUS (YyHKIIUU

Ne 13 (16) Haiinute 3HaueHre GyHKIMH, €CITH 3HAUYCHUE apryMEHTa PaBHO 2.

y=90%)

Ne 14 (16) OcHoBaHHEM NPAMO TPEYTOJTHLHON IPU3MBI CITY)KHT
MPSIMOYTOJIbHBIN TPEYroJIbHUK ¢ KareTaMu 4 u 8, 00BbEM IpU3MBbl

paBeH 96. Haitnure 6oxoBOE peOpo MpU3MBI N

Ne 15 (16) Haiigure 3nauenue SiN « , €CIM U3BECTHO, uTo COSX = _T H e (%;7[)
Ne 16 (16) Ha pucynke uzobpaxén rpaduk pynkmun y=f(X). Ha ocu abcruce oTMeueHBI BOCEMb

TOYEK: X1, X2, X3, X4, X5, X6,X7, Xg . B CKOJIbKUX M3 3TUX TOUYCK MPOU3BOIHAS (PYHKIIHU
f(x) orpumarenpua?

YA L
\ L b=re

7

7 7 \ 7 r - o
L3 I4/ O xsxg X7 f Xa X

|~
)

1\_)‘-:1

e

2 iy

10—x
X+12

Ne 17 (16) Haiinure obnacte onpeneneHus GyHKIUN: y = Ig

Ne18 (16) Pemute ypaBHenue: 2C0S*X-5C08X-7=0

Jonoanumenvnan uacmo

IIpu BhInOIHeHNH 3agaHuil 19-22 3anummTe HOMep 3aJaHUs, X0/ PelICHUs] U MOJy4YeHHbIH 0TBET
Ne 19 (36) Hanumure ypaBHeHHe KacaTellbHOM K rpaduxy Gynkimuun f(x)= 5x3 -4x2-1 B Touke

X0 =2.

Ne 20 (36) Haitnute Hanmenbinee snavenue Gpynkiun f(X) =x3 —5 x? + 7 na orpeske [-1;3].
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Ne 21 (36) Borumcimire miomia s GUIrypbl, OrpaHMYEHHOM TMHUAME Y = - X2 +2X +3,x =0, x=3,y=0.

Ne 22 (36) OcHoBaHKe IPSAMOYTOJILHOTO Mapajiesienunena — kpaapar. Haliaure o0bém
napaJulesenuIe/a, €Ciay ero BpIcoTa paBHa 12 cM, a inaroHans napajuleienunena oopasyer ¢
IJIOCKOCTBIO OCHOBAHMS yroJ 45°,

III. TAKET 9K3AMEHATOPA

I a. YCJIOBUSA

KoanuyecTBo BapuaHTOB 3a1aHusl JJI51 SK3aMeHylolerocsi — 4 Bapuanra

Bpemsi BbInoJiHeHus 3a1aHust — 4 4aca.

OOGopynoBanme: 3ajaHue, JIUCTHI CO IITAMIIOM JIJIsl BBITIOJHEHUS] PaOOThI, JTUCTHI JJIS
YepHOBUKA, pyYKa, JTUHEHKa, KapaH alll, KaIbKyJISITOp

OOyyaromuMcs pa3penaeTcst UCI0JIb30BaTh CIPABOYHBIC MAaTEPUATIbI:
- TaOJIMILY KBaIPATOB JIBYX3HAUHBIX YUCET,

- (hopmyIbl KOpHEW KBaAPaTHOTO YpaBHEHUS;

- TOXKJECTBA COKPAILEHHOIO YMHOKEHUS;

I116. KPUTEPUH OLIEHKU:

PexoMeHIauM 110 MPOBEJACHUIO U OLICHMBAHUIO IK3aMeHAa
K mpoBeaenuto sx3amMeHa o MaTeMaTHKe JJI KaKI0ro 00yJaroierocsi TOTOBUTCS

- TEKCT C BAPMAHTOM 3K3aMEHAIIMOHHOMN padOThI;

- KpaTKasi HHCTPYKIHUS JIsl O0y4aroIuxcs;

- [IIKaJia mepeBojia OAIJIOB B OTMETKH;

- JIMCTHI JJi1 4YUCTOBOro odopmiieHuss pabOThl W I YEPHOBHKA CO IITAMIIOM
00pa30BaTEIBLHOTO YUPEIKICHUS.
[Tpu 5TOoM MeTon u popma ommcanus penieHus 3a1a4u MOTYT ObITh TIPOU3BOJIBHEIMU. Bee
JUCTHI TOAMKUCHIBAIOTCS U TIOCTIE 3aBEePIIEHUs PaOOThI CIAIOTCS MPETOaBaTENIo.

Ha sk3amen oOy4aromuMcest pa3penmaercs NPUHOCUTD KaJbKYyJISATOPBI.

TekCT 3K3aMEHAMOHHBIX 3aJIaHUN COMPOBOKIACTCS KPATKOW MHCTPYKLMEH IS
o0Oy4Jarommxcs, Ko nmepeBojia 6ajIoB B OTMETKH 10 MATUOATUIBHON CUCTEME IS
MOJTYYEHHUS KaXJ0M U3 MOJOKUTEIbHBIX OTMETOK («3», «4», «5»), KOTOpbIE OCTAIOTCS
OTKPBITBIMH JIJI1 HUX B TEUCHHUE BCETO BPEMEHM dK3aMeHa. [lepen HauanoM BbINOJIHEHUS
MMCbMEHHOM AK3aMEHAIMOHHOM paboThl, OOy4darouecs JOJIKHbBI ObITh 03HAKOMJIEHBI C
€€ CTPYKTYpOM, KpUTEPUAMHU OICHKHU 3aJ]aHUH, IITKAJIOW mepeBojia 0aljioB B OTMETKH.

OO0yuarmumcs MOSICHSIETCS, YTO OCHOBHBIE TPEOOBAHUS K BBIMOJHEHUIO 33 1aHUI
COCTOSIT B TOM, UTOOBI:

‘ 1. ‘ 13 NPEJICTABICHHOTO PEeIIeHUs] ObLI MOHSITEH X0 PacCyKICHUI
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oOyyJaromuxcs;

X0 PCHICHUA OBLJ1 MaTEeMaTUYECKHU I'paMOTHBIM;

Hp@I{CT&BJ’ICHHBIfI OTBET OBLI ITPaBUJIbHBIM,

METOO U (bopMa OIMMCaHMs PCIICHUS 3ada4Y MOT'YT OBITh IIPON3BOJIbBHBIMHU,

g Aow N

BBIITOJIHECHUE KAXKA0r0 13 3aJJaHUM OILICHUBACTCS B Oaymtax.

3a npaBUIIbHOE BBINOJHEHHE JIFOOOT0 3a1aHusl U3 00s13aTeJIbHOM YacTH 00ydJaromuiics
nostyyaet oauH Oasi. [Ipu BeInoSHEHUHU 3a1aHusl U3 003aTENbHON YacTH, Te
HE00XOIMMO MTPUBECTH KPATKOE PELICHUE, 32 HETIOIHOE PEIICHHUE 3adaHus
(BpIUMCIIMTENIbHAS OIMKMOKA, ONTUCKA) MOXKHO BbhIcTaBUTH 0,5 Oanna. Eciu oOyuaronuiics
OPUBOJUT HEBEPHOE pElIEHUE, HEBEPHBIN OTBET WJIM HE MPUBOJAUT HUKAKOT'O OTBETA OH
nosydaetr () Oamios.

Kpumepuu oyenku 3a0anuii u3 00nOaHUMEIbHOU Yacmu

Conep:xxanne Kputepus banubl
[IpuBeaeHo BepHOE 0OOCHOBAHHOE pEIICHHUE, TPUBEICH 3
MPaBWIbHBINA OTBET

[IpuBeneHo BepHOE penieHre, HO AOIMyIEHa 2

BBIUMCTUTENbHAS OIIMOKA UK OMKCKA, TIPU STOM MOXKET
OBITh MTOJIYYeH HEBEPHBIN OTBET

Pemienrie HawaTo TOTMYECKH BEPHO, HO JIOIyIIICHA 1
omwuOKa, 100 pelieHrne He TOBEICHO 0 KOHIa, TIPH
9TOM OTBET HEBEPHBIN MU OTCYTCTBYET

HesepHoe pemenue, 0
HEBEPHBI OTBET WU
OTCYTCTBHUE PEIICHUS

Yucno 6amioB, KOTOpoe 00yYaroNMiCs MOXKET MOTYYUTh 32 MPAaBUIILHOE BBHITOJTHEHHUE
TOTO WJIM MHOTO 3aJIaHus, IPOCTABIAECTCA B CKOOKaX OKOJIO €r0 HoMepa B OJIaHKe
AK3aMEHAI[MOHHOU paOoThl. basibl, MoTyYeHHBIE 32 BCE BBINOJIHEHHBIE 3a/1aHUS,
CYMMHPYIOTCH.

IIIkana nepeBoaa 06a/JI0B B OTMETKH 0 NATHOAIIBLHON cUcTeMe

Onenka Yuci0 0aJ1710B,
HE00X0AMMOe /ISl TOJYYEHUSA OLEeHKHU

«3» (YI1OBIETBOPUTEIBHO) 9-14

15-20
«» (xopotiio) (He MeHee OJHOTO 3a/IaHus U3
JIOTIOJIHUTEJIBHOW ~ YacTH)

21-30
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«5» (OTIUYHO) (He MeHee BYX 3aJlaHuil U3
JIOTIOJIHUTENIBHOW ~ YacTH)

[IIkana nepeBoaa 6AJIOB B OTMETKH MOXKET OBITh pa3MeIlleHa B UHCTPYKIUU JIJIst
00y4Jaromuxcs.

[lepen HayanoM BBIMOJHEHUS paOOTHI TPOBOJAUTCS UHCTPYKTAXK 00YUAIOIINXCSI, B
KOTOPOM J10 00YUaIOIMUXCs JOBOJATCS TpeOOBaHUS M0 BHITIOJIHEHUIO SK3aMEHAITMOHHON
paboTHI.

OOyyaromumMmcs MosICHAETCA, YTO:

1. Haunnats paboTy BCceM ClieIyeT C BBITIOJTHEHUS 3aJJaHUi 00s3aTEIbHOM YacTu;

2. JIns nony4deHus: yAOBIETBOPUTEIBHON OLIEHKH, TOCTATOYHO BBINOJIHUTH 9-14 3agaHuii
00s13aTeIHLHON YaCTH;

3. ns monmy4yeHus OTMETKHU «4», HE0OXO0MMO BBITIOTHUTD 15 3amanuii 00s3aTeIbHON
YacTU U HE MEHEE OJHOTO 3aJaHHs JOTOJHUTEIbHON YaCTH;

4. JIns moaydeHust OTMETKU «5», HEOOXOIUMO BBIMTOJIHUTD 15 3amanuii 00s3aTeIbHON
YaCTU U HE MEHEe JIFOOBIX 2 3aJJaHUi IOTIOJIHUTEIILHOM YacTu;

5. OOyyaronuiicss UMeeT MPaBo BHIOPaTh, B MEPBYIO OUepeb, TC 3aJIaHUs, TIPH

BBITIOJIHCHUHU KOTOPBIX OH OYyJIeT YyBCTBOBATh ce0s1 00Jiee YBEPEHHBIM.
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IIIs. 9dK3AMEHAIIMOHHASA BEAOMOCTb:
JK3aMeHALMOHHAs BeIOMOCTh 10 MaTeMaTHKe
JlaTa npoBeieHUs IK3aMeHa:

rpynmna

JlaTa BHeCeHUsI OLIEHOK

Ne
/o

®.1.0.

Bapuant
3aaHus

Pe3ynbrathl BeIOJIHEHUS 3a0aHus (B Oaiax)

7

8

9

1
0

1
1

1
2

1
3

1
4

[EEN

[EEN

1
)

1
8

|

N

N

Cymma
0aioB

Orenka
3a
JK3aMeH

Uroros
as
OIlCHKA

OINO|OTD|WIN|F-
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[Ipencenarens 3K3aMEHALIMOHHOW KOMHUCCHUH:

IIpenomaBarens:
ACCHUCTEHTBI

(

(
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4 Ilpuinoxenue. 3aaHus 1Jisl OLEHKN OCBOEHNsI Y4eOHO! TUCUMIIIUHBI .

3AJJAHHUE Ne 1:

BxoaHO# KOHTPOJIb.

Boinoanume 3a0anus u 3anuwiume omeemol 8 ma@zuuy omeemaoe.

Ne 3aganue OT1BeTnl
n/n A b B ) pi |
1. Kakoe u3 umcen 1,1; 1,01; 1,001; 1,0101; | 1,1 1,01 1,001 1,0101 1,00101
1,00101 sBiisieTcst HAaUMEHBIIUM ?
2. 3 3 -1 4 2
1-2 - > X s
Uemy paBHO BBIpa)KEHHE 4_4 4 12 3
—-1
3
3. | [lepumerp mpsiMoyrosibHHKa paBeH 64cwm, | 1280 880 240 120 44
JUIMHa OJHOM u3 ero ctopoH 20 cMm. YUemy
paBHa IJIOIIA/Ib TPAMOYTOJIbHUKA?
4. | Yemy paBHO BBIpaXCHHE 3(x-2)-2(2-x) | 5x+2 x-6 2x-10 5x-6 5x-10
5. Brmmoauwnts neiicrsus: 0,15 4+ 0,15 - 6,4 11,1 6,7 10,21 1,11 1,92
6. | Kakas U3 yka3aHHBIX Tap YKCEIN SBJISIETCS (3;1) (-5;-3) (3;5) (-3:;5) (5;3)
pPELIEHUEM CUCTEMbI YpPaBHEHUHN
{x—y=2
3x—2y=9
3_ — — — — —
£ [pu kakux 3Hauenusx K npo6s —— pasHa 0 1 K=0 K=0u k= =1 k=21
—3x K=1 n k=0
8. | Kakoe n3 yKa3aHHBIX MHOKECTB SIBJISICTCSI (0;4) (—0;0] [4; ) [0;4] [0; —4]
pelIeHHeM HEPAaBEHCTBA X2 > 4x U [4; )
9 UeMy paBHO 3HA4YEHUE Y, IPA KOTOPOM 3HAYEHUS y=4 y=3 y=5 y=->5 y=1
BEIpakeHuit 3y-5 u 10-2y paBHBI?
10. | Ho 3amaunO# hopmyse ompeneauTs IPOMEKYTKN DyHKIMS DyHKIMS Oyukius | OyHKuus Hpyroii
MOHOTOHHOCTH QYHKIMH ¥ = x2 + 1 yOBIBaeT yOBIBaeT BO3pacTa | BO3pacTaer OTBET:
Ha Ha €T Ha Ha (—o0; 1], '
(—o0; 1], (—; 0], (—o0; 0]y | yObiBaer Ha
BO3pAcTaeT | BO3pacTaer | ObIBaeT [0; 400).
Ha Ha [0; +0) | Ha
[1; 400). [0; +00)
11. | Ynopocruts Bepaxkenne 3a(a + 2) — (a + 3)2 5a2 -9 2a2+9 2a2 -9 —2a%?-9 2a+9
12. IIpencraButh BeIpakeHHe e 6_ - B BUJIE CTEIIEHU U + 1 _1 i i _ l
y - ~6 4 16 6
HAWTH €T0 3HAYCHUC IIPpU C 4
13. | Kakue u3 crneayronmx paBeHCTB SIBISIFOTCSI BEPHBIMMU: Tompko 1 lu? lu3l l1ud 1,2,3
V25=5;4/9 = —3; V25 = —5; V=16 = —4.
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14. | Kaxkas u3 yka3aHHBIX HIDKE TTap YUCEN SBISCTCS 2:3 2;-3 -2;-3 3;-2 -3;2
pelIeHreM CUCTEeMBI ypaBHEHUH 2x-3y=13 u
X-y=5
15. | KaxoB 3nax yncna a, ecnmu —5a > —3a? a>0 a=0 a<o OINPENIeNINTh | NMPaBUIbHBIN
HEJb3s OTBET He
yKa3aH
16. | Kaxoii Bu1 UMeeT TpeyroabHUK, €CIH CyMMa KaxIbIX Octpoyron | Ilpsmoyro | Tymoyro | Ompenenuts | IIpaBusbHBI
JBYX ero yrioB oombme 90 rpagycos BHBIN JIbHBII JIBHBII HEJNb3s 11 OTBET He
yKa3aH.
17. | Beipasure X yepe3 V, eciu Y = 3X+2. X=V+1 X=Vy-2 X=V+3 ¥ = Y+2 \ = y-2
E -3
18. | B mpaneuun ABCD yron A=68°, yron D=74° 16° n 22° 106° u 220 112° u [TpaBuIBLHBL
Onpenenuts Benuaunsl yrios Bu C? 112° u 16° 106° it oTBET HE
yKa3aH.
19. | Pemmre ypaBuenue: x> — 7x+ 6 = 0 4:1 -1; -6 6;1 -6;1 -4:-1
20. | Kakoe u3 yka3aHHBIX MHOKECTB SIBIISICTCS PEIICHHEM (-1;3) [—1;3] [-3;1] (—o0; —1] | HApyroe
HepaBeHcTBa Y = x2 — 2x— 3 = 0? U [3; ) MHOXKECTBO
Bapuanr 2
Buvinoanume 3a0anus u 3anuwume omeemai 6 ma6ﬂuuy omeemaoe.
Ne 3ananue OtBeTnI
n/n A b B r pi |
1. | Kakoe u3 yucen 1,01; 1,01001; 1,001; 1,0101; | 1,01 1,01001 | 1,001 1,0101 1,0011
1,0011 sBasgercsa HaUMEHBIITNUM ?
2. 14 1 -1 4 23
- - Py = 4
YeMy paBHO BBIpAKCHHE 5—5 4 12 5
—-1
4
3. | [lepumerp mpsimoyrosnbHuka paBen 110 cm, | 280 700 240 5500 770
JUIMHAa OoJHOM M3 ero ctopoH 20 cm. Yemy
PpaBHaA 11O A/lb HpHMOYFOHBHI/IKa?
4, | YUeMy paBHO BbIpaK€HUE 5x+2 3x -6 2x+34 | 7x+6 S5x+4
5(x+4)-2(7-x)
5. Bemmoauuts neiicrsus: 0,25 4+ 0,25 - 5,7 2,85 16,79 0,285 5,7 1,675
6. | Kakas u3 yka3aHHBIX Tap YKCEN SBISCTCS (2;-1) (1;-2) (-3;1) (-1;-2) (3;-1)
PCHICHUEM CHUCTCMBI ypaBHeHI/Iﬁ
{ x—y=3
Ix+2y=-1
3— = ] = — —
’. Tpu kakux 3Hauennsx K qpo6s —— pasHa 0 K=1 K=0 K=0n k=x1 k=11
-3k K=1 n k=0
8. | Kakoe n3 yka3aHHBIX MHOKECTB SIBIISICTCSI (0;9) (=205 0] [9; ) [0;9] [0; —9]
pellieHHeM HepaBeHCTBa X2 > 9x U [9; )
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9 UeMy paBHO 3HaUY€HUE Yy, IPU KOTOPOM 3HAUECHUS y=-2 y=3 y=2 y=-5 y=1
BbIpakeHni 5y-4 u 2y-10 paBHbI?
10. | o 3amanHoil hopmyre onpenenuTs TPOMEKYTKH DyHKIUA DyHKIUA Oyukius | OyHKUUS Jpyroi
MOHOTOHHOCTH (PYHKIMH ¥ = X2 — 2 yObIBaeT yObIBaeT BO3pacra | Bo3pacraer OTBET:
Ha Ha €T Ha Ha (—o0; 1],
(—o0; 1], (—o0; 0], (—0;0] | yObiBaer Ha
BO3pacraer | Bospacraer | yobBaer | [0; +o0).
Ha Ha [0; +0) | Ha
[1; +0). [0; +0)
11. | Yopocrurs Beipaxkenue 3a2+9 2a2+9 a?—-9 a?+9 3a—9
a(2a—6) — (a—3)?
7.—3
12. TpeaCcTaBUTh BEIPAKEHNE - CG B BH/JIE CTEIICHU U + 1 _l i L _ l
. - -6 4 4 16 6
HaWTH ero 3HaYeHHe Nnpu ¢ = 4
13. | Kakue u3 crneayronmx paBeHCTB SIBIISIFOTCSI BEPHBIMHU Tonbko 1 lu? lu3l lu4 1,2,3
V25=5; /9 = —3; -1/25 = —5;
V=16 = —4.
14. | Kakas u3 yka3aHHBIX HFDKE Map YHCEI SBIISICTCS 2:3 2:-3 -2:-3 3:-2 -3;2
pELICHUEM CUCTEMBI ypaBHEHUI
2x-3y=13 u x-y=5
15. | KaxoB 3Hak uncna a, ecnu —5a > —3a? a>0 a=0 a<o ONpPEICANT | MPaBUJIBHBIN
HETb3s1 OTBET HE
yKa3aH
16. | Kaxoii BuI uMeeT TpeyroabHUK, €CTH CyMMa KaxkIbIX Octpoyron | Ilpsmoyro | Tymoyro | Ompemenuts | IIpaBunbHBI
JIBYX ero yrioB 0osbiie 90 rpaaycos BHBII JIbHBIN JIbHBIN HENb3s 1l OTBET HE
yKa3aH.
17. | Boipasure X 4epes V, ecin V = 5X-2. X=V+1 X=V-2 X=V+2 X = 2=V X = Y+2
5 5
18. | B tpaneuun ABCD yron A=46° , yron D=84° 6° n 44° 134%°n 4490 96° n I[IpaBuibHbL
Ornpenenuts BemnauHs! yriioB B u C? 96 u6° 134° it oTBET HE
yKa3aH.
19. | Pemwure ypasuenue: x2 — 5x+4 =0 4:1 -1; -6 6;1 -6:1 -4:-1
20. | Kakoe u3 ykazaHHBIX MHOKECTB SABJISETCS PELIEHUEM (-1;2) [—1;2] [2; 00) (=o0; —1] | Hpyroe
HEpaBEHCTBA U [2; ) MHOKECTBO
y=x%-2x-32>0?
A B B r i

®amuins 1 nMA o0y4aromerocsi, Ne rpynmnsl

Tabdauua oTBeTOB
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Homep 112 (3|4 |5|6 (7|8 |9 |10|11 |12 13|14 15|16 |17 |18 |19 |20
BOINpoca

OtBer

Onenka»S» craButhes 3a 19-20 BepHBIX OTBETOB.
«4» - 3a16 - 18 BepHbIX OTBETOB
«3» - 3all - 15 BepHBIX OTBETOB
«2» - 3a5 - 10 BepHBIX OTBETOB

3a 0 — 4 BEpHBIX OTBETOB.

«1»

Yc0oBuS BbINOJIHEHUS 32/IaHUSA

1. Mecto (Bpemsi) BBITIOJHEHHMs 3alaHUs:_3aJaHUE BBHIMOIHSACTCS B ayAWTOPUU BO BpEMs
3aHATHUS

2. MakcuMaiabHOE BpeMsl BHITIOJTHEHUS 33/ 1aHUS: 90 MUH.

3. [Tonmp30BaThCSl BEIYUCIUTEIHHBIME TAOTUIIAMUA M MUKPOKAIBKYISTOPAMH__HE pa3perniaercs

4. PaboTa BBITIOJHSIETCSI HA KOHTPOJIBHOM JIMCTKE ¢ yKazaHueM Ne Tpymmsl, (haMITiHu
oOyuaromnierocs. B tabnuie nox HoMepoM 3a1aHusi 00y4aroUIUIiCs 3alnchIBaeT OyKBY
OTBETA.

Il ka/sa oneHK: 00pa3oBaTeJbHBIX JOCTHKEHHU

[IpOLIEHT Pe3ynbTaTUBHOCTH (IPABUIBHBIX Orenka ypoBHs MOJTOTOBKH
OTBETOB) 0ann (oTMeTKa) BepOAaNIbHBII aHAJIOT
85+ 100 5 OTJIIMYHO
70+ 84 4 XOPOIIIO
55 +69 3 YIOBJIETBOPUTEIHHO
MeHee 55 2 HEYIOBJIETBOPUTEIILHO

IkaJia oneHKH 00pa30BaTeIbLHbIX TO0CTHKEHUI NPUMeHsieTcs /ISl BeeX Moc/ieay0muX
3alaHui.

SAJJAHUE Ne 2:

Tema: PazBurue nonstus o unciae: OK 2; JIP 14.

KonTposbnasi padora Ne 1
«Pa3BuTHE NOHATHSA O YHCIICH

TekcT 3a1aHUA

Bapmuanr 1

27




4

1.Haiinutre 3HavYeHHE BHIPAKCHUS: 1:(a% - E) npu a==,b= e c=16
c

1

2
4 . .

2. [IpencraBpTe OOBIKHOBEHHYIO IPOOD ~ B BUJE JCCATHYHOH NEPUOUIECKOH Ipoou.

3. 3anumuTe yncia B cragaapTHoM Buje: a) 0,00018; 6) 375000000.

4. Haitgute npousseaenue uncen A=2,0(352) u B=0,012756... ¢ TO4HOCTHIO JO COTHIX.

5.Haiinute OTHOCUTENBHYIO IIOIPEIIHOCTh PABEHCTBA ; = %

6. Yucno 8,75 HaliieHo ¢ oTHOCUTENbHOM norpemHocThio 0,4%. Onpenenure aOCOJIIOTHYIO
MOTPENTHOCTb.

7. Jlanbl uncna z; = -2+i, zo = 2-3i. Haiimure cymMy, pa3HOCTh M TIPOU3BEACHHUE YHCEN Z1 U Z2,

Lononnumenvrnoe 3a0anue:

17 13

~——+-—+0,0175+0,00625
g B 424,40 25
. DBIYUCIINTC: 25 . 1 24
0,36-3=-0,156: —
8 125
Bapmuanr 2
1.Halinute 3HayeHUE BBIpAKECHUSA:  1: (E —b?) mpu a = %,b = —E,c =0,6
C

3 . N
2. IlpencraBbTe OOBIKHOBEHHYIO APOOH ~ B BHJIC ICCATHIHOM MEPHOIMIECKOH Jpo0wu.

3. 3anumuTe yncna B crangaptaoM Buje: a) 0,0000025; 6) 267000000.

4. Haiigute npousseaenne uncen A=3,2(14) u B=0,02345202... ¢ TOYHOCTBIO 10 COTHIX.
o 14 1
5. HaiimuTe OTHOCHUTENBHYIO IOTPEIIHOCTh PAaBEHCTBA e

6.. Hucno 6,25 Haiineno ¢ oTHocuTeNbHOM norpemHocThio 0,3%. Onpenenute aOCOIOTHYIO
MOIPELIHOCTb.

7. Jlaubl urcna z1 = -3+i, 2 = 1 - 2i. Haiigure cymMMy, pa3HOCTh U MIPOU3BEICHHUE YHCET Z1 U
22,

ﬂOl’lO]ZHumeﬂbHOe 3aoanue.

17 13 0,0175+0,00625
224,40 25
8. Boruucnure: 4 5 1 24
0,36-3-—-0156: ——
8 125

Ycj0BUS BLINOJHEHUS 321AHUSA

1. Mecto (Bpemsi) BBITIONHEHHS 3a/laHUsi:_3a/IaHUE BBIMOJHAETCS B ayTUTOPUU BO BpEMs
3aHATUS

2. MakcuManbHO€ BpeMsl BBITIOTHEHUS 3aJaHus: 45 MUH.

3. BrI Mo2keTe BOCIIOJIb30BATHCS KOHCIIEKTOM JIEKIHH, YIEOHUKOM

Tema: Kopuu, crenenu u gorapugmser: OK 4; JIP 20.
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3AJJAHUE Ne 3:

KonTtposbnas padora Ne2
«KopHHu u cTeneHn»

TekcT 3a0aHUA:

Bapuanr 1

Yposenov A

1. Berumcnure:
2 1

B) (16) 32 .g1t r) (16) 64°-42-(6°)°

2
3

2)(16) 164  6)(16) 8

2. Bpruucnure:

a) (16) $/0,000064 6)(16) 18-72 B)(16) 348_1.3\/%

3. PemuTh npparyioHaibHble ypaBHEHUS:
a)(26) V2x-1=3; 0)(26) V/x +1=0;
4. Pemnte nokasaTenbHble YpaBHEHUS:
a)(20) 77"t =49 6)(26) 2" +2" =6
Yposens b

5. Pemure ypaBHEHMUS:

a)(36) V3TX=3-X 5y36) 9v 431 _4-0

Bapuant 2

Yposensv A

1. Breruuciure:
11

8)(16) 22167 1)(16) 625¢-8°-(32°)°

Wl

a)(10) 121% 0)(10) 8
2. Beruucnure:

54
5

a)(10) {155

4
3/38 .3/ —
0)(10) V38 19

3. Pemute nppanyoHaibHble YpaBHEHUS:

a)(26) Vx-1=2; 6)(26) VX’ -1= V3 ;
4. Pemnre moka3aTelbHEIE YpaBHCHUS:

a)(26) 52 =25  6)(26) 32 +3" = 90
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Yposenv b

5. Pemure ypaBHEHHS:
a)(30) V/2x-1=x-2; 6)(36) 25 +10-5**-3=0

Yc/i0BUS BbINIOJHEHUS 32/IaHUS

1. Mecto (Bpemsi) BBINOJHEHHUS 3a/laHusi:_3a/JlaHUE BBINOJHAETCS B ayJIUTOPUU BO BpPEMS
3AHATASA

2. MakcuManbHOE BpeMsl BHITIOJTHEHUS 331aHUS: 45 MUH.

3. BbI MOxeTe BOCTIOIB30BATHCS CIIPABOYHBIM MaTEpUAIOM

3AJTAHUE Ne 4:

KonTpoabHnas padora Ne 3
«Jlorapu¢gmel. [IpeoOpaszoBanune BbIpaKeHH I
Tekcr 3axanus

IoaroroBuTE/ILHBIN BAPHAHT
1. Pemnre ypaBHEeHUS:

a)log, (4x+5)=-1 6) log, (4x+5) =log, (x* +8)

2 3 3
g) log,(x* -=8x)=2 1) log, x+log,(x-4)=1 ) lg*x-3lgx-4=0
2. Pemute HEpaBEHCTBA:

a) log, (3x—4) >% 0) |Ogl(3x—4)2—1 B) log, (5% +1) = log , (3— 4X)
3

BapuanTt 1

1. Pemute norapudmudeckue ypaBHEHUS:

a)log, (2x-1)=-1 6) log, (2x-1) =log, (x* +x~3) ) Ig°x-4lgx-5=0
4 4 4

2. Pemmure norapupmMuyeckue HEpaBEHCTBA!

a) log,(4x +3) = % 0) log,(3x—1) = log, (2 —7x)

Bapuanrt 2

1. Pemnre norapudmMuyeckue ypaBHEHHUS:

a)log, (3x-5)=-1 6) log,(3x~5) = log, (x* ~3) ») l§* x~3lgx-10=0
2 2 2
2. Pemmnte norapudmuueckrue HEpaBeHCTBA:

a) log4(2x—1)z% 6) log,(5x~1) > log,(2-3x)

Ycja0BUA BLINOJHEHUS 321aAHUSA

1. Mecto (BpeMsi) BBITIONHEHHUS 3a/laHUsi:_3a/IaHHE BBIMOJHAETCS B ayTUTOPUU BO BpEMs
3aHATUS

2. MakcuManbHOE BpeMsl BBITIOTHEHUS 3aaHus: 45 MuH.

3. BrI MO2KeTe BOCIIOJIB30BATHCS CIIPABOYHBIM MAaTEPUAIOM
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Tema: Ilpsimble n ni1ockocTu B npocrpancree: OK 2; JIP 2

3AJJAHUE Ne 5:

KonTtpoabnas padora Ne 4

«HpﬂMbIe U IIJIOCKOCTH B IPOCTPAHCTBE»

TekcT 3a0aHudA

Bapmuanr 1

1. U3 touek A u B, nexxamux B ABYX NEPHEHAUKYISIPHBIX IIJIOCKOCTSX, OMYIIEHbI
nepnenukynsapel AC u B/l Ha npsamyro nepecedenus miockocreil. Haiinure nnuny
otpeska AB, eciiu AllI=4m, BC=7wm, C[I=1Mm.

2. U3 TOUYKM K TUIOCKOCTH MPOBEACHBI IBE HAKJIOHHBIE. HaliiuTe AITMHBI HAKJIOHHBIX, €CIIH
HaKJIOHHbIE OTHOCSTCS Kak 1:2, a MPOEKIMY HaKJIOHHBIX paBHBI 1cM U 7cM.

3. TenedonHas nmpoBojoKa JUIMHOH 13 M MPOTSIHYTA OT TeIeOHHOTO CTOJI0a, T/Ie OHA
NpHUKperieHa Ha BbicoTe 10 M OT HOBEPXHOCTH 3€MIIH, K JIOMY, T/I€ €€ MPUKPENUIH Ha
BbIcoTe 15M. HalimuTe paccrosiHre MEXTy TOMOM U CTOJI00M, TIpeAroiaras, 4To
IIPOBOJIOKA HE MMPOBUCAET.

4. Ortpesok AB nepecekaet minockocts B Touke O. [Ipsimbie A/l u BC, nepnennukynspHsie
ATOM IIOCKOCTH, MepecekaroT ee B Toukax /| u C cootBercTBeHHO. Hailinure nivny
otpeska AB, eciu Al =12cm, BC=4cm, OC=3cM.

Bapuant 2

1. W3 Touek A u B, nexamnux B IByX MEePICHINKYISIPHBIX TIIOCKOCTSIX, ONYILECHBI
nepneHaukyssipel AC u B/] Ha nipsamyro nepeceyenus miockocren. Haitaure mny
otpeska AB, ecniu AJI=BC=5wm, C/I=Im

2. W3 TOYKHM K IUIOCKOCTH MTPOBEICHBI JBE HAKJIOHHBIC, paBHbIe 17 cM u 15 cm. [Ipoekmus
OJIHOM W3 HHUX Ha 4 cM OoJIbIlIe TTPOCKIMHU Apyroi. HalauTe mpoeKmy HakJIOHHBIX

3. BepxHue KOHIIBI IBYX BEPTHUKAILHO CTOSIINX CTOJIOOB, YIAJICHHBIX HA PACCTOSHUE 4M,
COCIMHEHBI NTepekIaanHoi. BeicoTa omHoro crosbda 7m, a npyroro — 10 m. Haiigure
JUTHHY TIePEKIIaNHBI.

4. Ortpesok AB nepecekaet miockocTh B Touke O. [Ipsmbie Al u BC, nepnenaukyisipHbie
3TOH MIIOCKOCTH, IepecekaroT ee B Toukax [ u C coorBercTBeHHO. Haliqure nnuny
otpeska AB, eciiu Al =18cm, BC=6cm, OC=4,5¢cMm.

Yca10Bus BbINOJIHEHHS 32 {AHHUS
1. Mecto (Bpemsi) BBINOJHCHHS 3aJaHUs:_3aJIaHUC BBIMOJHACTCS B  aYJAMTOPUH BO BpEMs
3aHATHS
2. MakcuMaabHOE BpeMsl BBITIOJIHEHUS 3a/1aHHS . 45 MHH.
3. BrI MO2KeTe BOCIIOJIB30BATLCS _CIIPABOYHBIM MATEPHATIOM

Tema: «daementsl koMOuHaTOpUKN» OK 5; OK 8; JIP 5; JIP 21; JIP 18.

SAJTAHUE Ne 6:

KonrtpoabHnas padora Ne S

«JIeMeHTbI KOMOMHATOPUKHU»
Tekcr 3ajanus

Bapmuanr 1
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12! 8!
ol sl
Beruncnute 3HaueHne BeIpaxeHus: a) 6!; 0) ; B)

Brranciure: a) C72; 6) C1o°.

3. B rpynne 26 oOyuaromuxcs. CKOTBKHUMH CHIOCOOaMU M3 HUX MOXHO BBIOpaTh  Tpex
YeII0OBEK IS JIKYPCTBA B CTOJIOBOM, Trapaepode u ¢oiie?

4. B rpynne 25 oOyuaromuxca. CKOJIBKUMHU CHOCOOaMM MOYKHO BBIOpaTh W3 TPYIIBI
KOMaHJy U3 8 YeJIOBEK JUIsl y4acTUsl B COPEBHOBAHUSX ?

5. CkonbKuMU cioco0aMu MOKHO pa3jIoKUTh BOCEMb Pa3IMUHBIX MHCEM 10 BOCBMU
Pa3IMYHbIM KOHBEPTaM, €CJIM B Ka)K/IbIil KOHBEPT KJIaI€TCs TOJIBKO OJIHO MUCHMO?

6. Wmeercs 15 pasnuunbix KHAT U 10 pa3nngHbIX KypHAIOB. CKOJIBKUMHE CIIOCOOaMU

MO>KHO

COCTaBUTb MOCBUIKY U3 3 KHUT U 5 *KypHaJIOB?

N -

Bapuanr 2
12! 8
10! a5l
1. Beoruncnute 3HaueHHE BbhIpaxeHUs: a) 6!; 0) ; B)
2. Beruucmute: a) C72; 6) Ca2’.
3. B rpymme 25 oOyuaronmuxcs. CKOJBKAMH CIIOCOOAMH U3 HUX MOXKHO BBIOPATh Tpex
YeJloBEK Ui y4acThs B COPEBHOBAHHUAX MO TEHHHCY, B Oere Ha 100 meTpoB u B Oere Ha
3km?

4. B rpynne 28 oOyuwaromuxcs. CKOJIbKMMH crioco0aMy MOYKHO BbIOpaTh M3 Kilacca
KOMaHIy H3 5 ydamuxcs Qs y4acTUA B IIOATOTOBKE K IIPa3JHUKY.

5. CKOABKHMH CII0OCOOAMHU MOKHO MoANMUCaTh BOCEMb PA3JIMYHBIX OTKPBITOK JJII BOCBMU
Apy3eit?

6. U3 Tpex MaTeMaTHKOB M JIECSITH SKOHOMHCTOB HaJI0 COCTABUTH KOMHCCHIO, COCTOSIIYIO
U3 IBYX MaTEeMaTHKOB U HIECTH SKOHOMHUCTOB. CKOJIIBKUMH CHOCO0aMHU 3TO MOXKHO
clienartb

Yci0Bus BbINOJHEHNS 3aIaHUA

1. Mecto (BpeMsi) BBINOJHEHHUS 3a/IaHUs:_3aJIaHUC BBIMOJHICTCA B ayJTUTOPUU BO BpPEMs
3aHATHS

2. MakcumaabHOE BpeMsl BBITIOJIHEHUS 3/ 1aHHS . 45 MHH.

3. BBl MOXeTe BOCIOJIB30BaThCS KOHCIIEKTOM JIEKIIUMHA, YIEOHHMKOM

SAJTAHUE Ne 7:

Tema: «Koopaunarsl n Bektops» OK 2; JIP 21.

KonTposbnas padora Ne 6
«KoopanHaThI H BEKTOPHI B IPOCTPAHCTBE»

TexcT 3a1aHuA

IHoaroroBuTE/ILHBIN BAPHAHT
1. Maust koopaunatel Touek A(L; -1; -4), B(-3; -1; 0), C(-1;2; 5), D(2; -3; 1). Haiiaute

2AB+3CD)|.
2. Jlanwl koopauHatel Touek C(-4; -3; -1), D(-1; -2; 3), M(2; -1; -2), N(0; 1; -3). Haiinure xocu
Hyc yria mexay Bekropamu CD u MN.
3. IIpu kakom 3HayeHun N BeKTOPHI a(6; N; 2) u b(-3; 5+5n; -6) mepneHAUKYISAPHBI.
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4. ITpu xaxom 3HaueHun b Bekropel AB u CD kosutnneapusie, ecmun - A(-3; 2; 4), B(1; -4; 2),
C(1;-2; b), D(-1; b+3; -1)?

5. M3BectHo, uto A(0; 1; -1), B(1; -1; 2), C(2; -3; 1). Haiiqute xocunyc yria C TpeyrojbHUKa
ABC.

Bapuanr 1
1. Haiigute koopauHaThHl BEKTOpa A—B: ecin A(3; 4; -2) u B(4; 15 5).
2. Jlanbl koopauHathl Touek A(-3; 2; 1), B(2; -1; -3), C(1; -4; 3), D(-1; 2; -2). Haiiaute
‘ZE +3CD|.
3. Hansl koopaunatel Touek C(3; -2; 1), D(-1; 2; 1), M(2; -3; 3), N(-1; 1; -2). Haiigure
KocuHyc yria Mexay Bekropamu CD u MN.
4. Tlpu kakom 3uaueHun K Bextopsr a(6-K; K; 2) u b (-3; 5+5K; -9) meprneHauKyssipHBL.

5. Tlpu kakom 3HadeHuu a Bektopsl AB u CD kommuneapusl, eciun A(-2; -1; 2), B(4; -3; 6),
C(-1; a-1; 1), D(-4; -1; a)?
6. U3BectHo, uto A(0; 1; -1), B(1; -1; 2), C(3; 1; 0). Haiigute kocunyc yrna C

TpeyroJibHuKa
ABC.
Bapuant 2
1. Haiiaure KOOpaAUHATHI BEKTOPA B—A: ecmn A(1;-3;2) u B(0; 2; 7).
2. Jansr koopauHatel Touek C(-4; -3; -1), D(-1; -2; 3), M(2; -1; -2), N(0; 1; -3). Haitnure

3CD - 2MN|

3. Hansl koopaunatel Touek A(1; -1; -4), B(-3; -1; 0), C(-1;2; 5), D(2; -3; 1). Haiigure
KocHHYC yria Mmexay Bekropamu AB u CD.

4. Tlpu kakoM 3Ha4eHUH M BeKTOPHI a(4; M-1; m) u b (-2; 4; 3 -M) neprHECHIUKYISIPHBI.

5. Ilpu kakom 3HaueHun a BekTopbl MN u CD komumneapusie, ecmu C(-3; 2; 4), D(1; -4; 2),
M(1; -2; a), N(-1; a+3; -1)?

6. UzBectHo, uto A(0; 1; -1), B(1; -1; 2), C(2; -3; 1). Haitnute kocunyc yraa C
tpeyroapHuka ABC.

Yca10Bus BbINOJIHEHHS 32 {AHHUS
1. Mecto (Bpemsi) BBINOJHCHHS 3aJaHUs:_3aJIaHUC BBIIMOJHACTCS B  aYJAMTOPUH BO BpeMs
3aHATHS
2. MakcuMaibHO€ BpeMsl BBITIOTHEHUS 3aJaHus: 45 MUH.
3. BrI MOJKeTe BOCIIOJIB30BATLCS CIIPABOYHBIM MATEPHATIOM

Tema: «OcHoBbl Tpuronomerpun» OK 2; JIP 18.

3AJIAHUE Ne 8:

KonTtpoabHnas pabora Ne 7
«OCHOBBI TPUTOHOMETPHU»
Bapmuanr 1

Yposenv A
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. 3r
1. Beiuucnure SN o, tga u Cctgor , ecnu eciiv U3BECTHO, YTO COS OL = — -, € {7[ VA

13 2

2. Vipoctute BeIpaKeHHe a) cos”’ x +sin * x-cos® x g) 1-sin & -ctga - cosa
2 o2

3. Haiiure 3nauenue Boipaxenns: 4C0S° X+ 2, eciu SIN“X =0,6

4. Yrpoctute BeIpaxkeHue: cos’(z — o) + cos? (37” -a)

5. OnpenenuTte 3HaK BbIPAKECHUS

sin1-cos(—2) -tg3-ctg(-4) .

Yposenw B.

1. JIokaxuTe TOXKIECTBO:

a) 16sin* o — (sin * o —3c0s* @)* = 24sin* - 9; 6);

2¢0s° a -tga

sin® a —cos’

2. [Toctpoiite rpaduk GyHKIHH y=2C0S X + 1

Bapmuanr 2.

=-192c .

Yposenw A.

1. Beruuciiure COSQ, tgar m Cctgar, ecnm u3BecTHO, 9TO  Sin o = —%;n <a< 377[

2. YIpocTHTE BHIPOXKEHHE ) 7 €OS* o —5+7sin * & ; §) COS X + tgx-sin X

3. Haiigute suauenue Boipaxerns: 14SiN ?x -3, ecru cos’x=0,7

3r
4. YrupocTuTe BEIpaKEHUE cos’ (T—a)+ 0082[7 - a)

5. OnpenenuTe 3HaK BBIPAKEHUS
sin(—1)-cos2-tg(—3) - ctg4.

7 r
6. Beraucnure: a) sin %z 0) COS(— Tj B) thTﬁ r) Ctg(— 5] .

Yposensv B.

1. JIokakuTe TOXKIACCTBO:

2
a

2 . , . COoS
2005 190 gy tgo —sin @) (2
tg2a sin &
2. Tloctpoiite rpaduk dyHkmuu y=2sin X -1

a) cos’a—sina= +ctgar) =sin’ a

Ycj10BUS BLINOJHEHUSA 321aAHUSA
1. Mecto (Bpemsi) BBITIONHEHHUS 3a/laHUsi:_3a/IaHUE BBIMOJHAETCS B ayITUTOPUU BO BpEMs
3aHATUS
2. MakcuMaibHO€ BpeMsl BBITIOJTHEHUS 3aJaHus: 45 MUH.
3. BrI MO2KeTe BOCIIOJIB30BATLCS _CIIPABOYHBIM MATEPHATIOM
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3AJAHHUE Ne 9:

KonTtpoabHnas padora Ne 8.
« Tpuronomerpuyeckue ypaBHeHHUs] H HEPABEHCTBA »

TekcT 3a1aHud

Bapuanr 1

X+ 2
sin x

Haiinure o6nacts onpeneneHus QyHKIUH y =

1. Haiigure o6nacth 3HaueHUN QYHKIIUN Yy = —2COS 3X .

2. Pemute ypaBHenue 1 +sin X =0

3. VYkaxwure TpU KaKuX-HUOYIb KOpHS ypaBHEHUs Ctg X + \/é =0
;zj V3

X__
3

3

tg[

4. Pemure ypaBHEHUE

5. Pemmre ypaBuennus: a)l + 3 sin?x = 2 sin 2x 6) €0S 4X — €0s 2X =0 B)3 €OS X — 2 sin? X
=0

Bapuanr 2

3X—-7
COSX

1. Haiigure o6nacte onpeneneHus QyHKIMH y =

2. Haiigure obnacTh 3HaUueHUN QYHKIMH Yy = —25sin 5X.

Pemure ypaBHenue: cos X+ 1=0

4. VYkaxuTte TpU KaKux-HHOyIb KOpHs ypaBHeHus tgx+1=0.
;z) V3

5. Pemure ypaBHeHUE tg(x 2

3

6. Pemmure ypaBHenus: a) 2 Sin X COS X = €0S 2X — 2 sin? X 0) 3sin x+cosx =1

B)2C0s? X +3sin?x=0

Yc/i0BUS BbINOJHEHUS 32/IaHUS
1. Mecto (Bpemsi) BBITIONHEHHS 3a/laHUsi:_3a/IaHUE BBIMOJHAETCS B ayTUTOPUU BO BpEMs
3aHATUS
2. MakcuManbHOe BpeMs BBITIOJIHEHUS 3aManusi: 45  MuH.
3. Bl MOkeTe BOCIIOIBb30BaThCS _CIPABOYHBIM MaTepUATIOM

3AJAHHUE Ne 10:

JAunddepeHunpoBaHHbIN 324ET.
KonTpoasnas padora 3a 1 kype Ne 9
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TekcT 3a1aHuA

O N o

10.

CoN O

10.

1. Mecto (BpeMH) BBITIOJIHCHHUA 3aJaHus._3aJaHUMC BbLITIOJHACTCA B

Bapuanr 1
Berauciure 3Ha4eHHE BHIPOKCHUS: (%/E -5 +481. F{/ﬁ) 16%
Pemute ypaBHeHue: 32x+9=2
Haitute o6macts onpenenenus pynxmun: T (X) = ﬁ

Brraucnure cymmy 3HaueHwmid Beipaxkennit A u B, ecomm A = 2 c0s180° + tg30° - ctg90°,
B =4sin“+cos”-tg Z.
6 3 4

V11

Haiinure 3HaueHnE BRIpQKEHUSI: COSO., - Ctgol - sina, eciu Sin o = T

HaiiuTe 3HaueHue BopaxeHus 2°°%°
Pemute ypaBuenue: l0gz2(X + 12) = 2 logax
Haiinute oGnacts onpenienenns dynkumu y = log, (X - 9)
3
JHana ¢yakius y = 4 cosx + 1. HalinuTe ee 001acTh onpeeieHns, MHOKECTBO
3HAYCHUH, ¥ BCE 3HAUCHUS X, TIPH KOTOPBIX y =-3.

Hai O 3X+7
aliuTe BCe IeNble PElICHNS HEPABEHCTBA: T 0
X +
Bapuanr 2
2
BhI4mcInTe 3HAUCHNE BHIPAKCHUS: (5\/16 X-2+3125- ‘{/a.) 273

Pemmre ypasaerne: V1—3X =2

3
Haiiaute ob6nacts onpenenenus pynkuun: f(X) = (5-2X)°
Boruncnure cymmy 3HaueHui Beipaxkenuii A u B, ecoim A = 2 sin90° +¢tg60° - cos90°,

B =4tgZ +sinZ-cos Z.
4 6 3

V2

Haiinure 3nauenue BbIPAXXCHHA: sina - tg(l - COS a, eciiu COSaL = — ?

Haiigure 3HaueHne BRIpaKeHUs 3%'°%°
Pemute ypaBuenue: 10gz2(X + 20) = 2 logox
Haitute o6nacts onpenenenus Gpynkuun y = logs(16-x?)

Jana dynkuus y = 1 - 3sin x. Haiiaure ee 061acth onpeaeeHusi, MHOKECTBO 3HAYCHUH,

" BCC 3HAYCHMU X, IIPU KOTOPBIX Yy =-2.

-9

o X
Haiigute BCe 1ebIe peUICHU HCPABCHCTBA: =0

YcioBusi BbINOJHEHHS 3a1AHUS

AYAUTOPUH BO BpPCMA

3aHATHSA
2. MakcuMasbHO€ BpeMsl BBITIOTHEHUS 3aJaHuS: 90 MUH.
3. Bl MOeTe BOCIIONB30BAThLCA _CIIPABOYHBIM MAaTEPUAIIOM, TAOIUIIEL

2 KYPC

36



3AJAHHUE Ne 11:

Tema: «®ynkuum ux cpoiicrea u rpapuxm» OK 4; OK 5; JIP 15; JIP 14.

KonTpoabHnas padora Ne 10
«@yHKIMH, UX CBOMCTBA U rpaGuKkm»

TekcT 3a1aHud

Bapmuanr 1

1. Haiinure o0nacth onpenenenus QyHKIUM: a) y= i? 6) f(x)=v3-x
X+

2. Haiinute MHOKeCTBO 3HadeHHH Gynkimu: a) y=x2; 6) f(X)=cos X B) y=sin 2x

3. Jokaxwure, uto pynkuus f(X)= 4X — tgx HedeTHas.

4. PacnionioxxuTe 4nciia B opsiake Bo3pactanus: sinl,4, sin(-1,8), sin0,2, sin2,5.

5. [Ipu kakux 3HaUEHUAX X QYHKIMS Y= 2X-1 NpUHUMAET OTpULIATEIbHbIE 3HAUECHUS?
6. N300pa3ute cxemarndecku rpaduk GyHKIIUU U IEPEUUCITUTE €€ CBOHCTBA:

a) y = (x-2)% 6) y =2 cos 0,5x.

Bapmuanr 2

1. Haitaure oGnacth onpenenenus QyHKIUN: a) y= % 6) f(X)=v3+Xx
X J—

2. Haiinure MHOXeCTBO 3Ha4YeHHi GyHKIMNM: a) y=x°; 6) f(X)=sin X B) y=c0s 2X
3. Jlokaxwure, uto dynkmus f(X)= x? +3C0S X yeTHas.
4. Pacnioiokute uncia B mopsiake Bo3pactanus: 00,4, cos(-1.2), cos2,9, cos4,3.
5. Ilpu kakux 3HAYCHUAX X QYHKIUS Y= 4X + 3 MpUHUMAET OTpHUIATEIbHBIC 3HAYCHHUSI ?
6. M300pasute cxemaTudecku rpaduk QyHKIIMH U IEPEUUCTUTE €€ CBOMCTBRA:

a)y= L; 0) y = 0.5sin 2x.
X+2

Yc10BusI BbINOJIHEHNS 32 IAHNUS
1. Mecto (BpeMsi) BBINOJHEHHUS 3aJIaHUs:_3aJIaHHUC BBIMOJHICTCA B ayJUTOPUU BO BpPEMs
3aHATHS
2. MakcuMmaabHOE BpeMsl BBITIOJIHEHUS 3a/1aHHS . 45 MHH.
3. Bel MOKeTe BOCIIOJIB30BAThCS CIIPABOYHBIM MAaTEPHATIOM

Tema: «MHOrorpanHHuKky U KpyrJsie teaa» OK 5; JIP 20.

SAJJAHUE Ne 12:

KonrtpoJubHas padora Ne 11
«MHOrorpaHHuKn»

TexcT 3a1aHusA

Bapmuanr 1

1. B ocHOBaHMM MNPSAMOH TPEYroJbHON NPHU3MBI JIEKHUT MPSIMOYTOJbHBIM TPEYrOJbHUK C
kaTetaMu 8 c¢cM u 6 cM. Ilnmomans GokoBoil moBepxHocTH paBHa 120 cm? Haiimute BbICOTY
IIPU3MBL.
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2. CTOpOHBI OCHOBAaHHS NPSAMOTO Napajulejenunena paBHbl 3 ¢M M 5 cM, ocTphlii yrom 60°,
bonbiag quaronans napauienenunena pasHa 10 cm. Haiinure BeicoTy napasuienenunesa.

3. OcnoBannem mupamuasl MABCD cuyxut xBagpatr ABCD. MB — BbicoTa mupamMuisl H
MB=AB= 4 cm. Haiigure nnomanps rpanu MDC.

Bapuanr 2
1. BokoBoe peOpo MpaBHILHON YETHIPEXYTOJIBHOM MPHU3MBI paBHO 6 CM, a IUaroHayib OOKOBOM
rpanu — 10 cM. Haiigure 60KOBYIO TOBEPXHOCTD IPU3MBI.
2. CtopoHa OCHOBAaHHUS TPABWJIBHOW YETHIPEXyroJIbHOW MPHU3MBI paBHA 5 CM, a JAMAroHalb
6okoBo#i rpanu 13 cM. Haiiinte OOKOBYIO TOBEPXHOCTH MTPH3MBI.
3. OcHoBanueM nupamujsl KABCD cnyxur kBagpar ABCD. MB — BeicoTa nupamuisl u
MB=AB= 7 cm. Haitnure mmomanes rpanu KDC.

Yc/ioBUS BbINIOJTHEHUS 32/IaHUS
1. Mecto (BpeMmsi) BBINOJHEHHUS 3a/aHUS:_33/JlaHUE BBINOJHAETCS B ayIUTOPUU BO BpPEMS
3AHATASA
2. MakcuMaiabHOE BpeMsl BHITIOJTHEHUS 33/ 1aHUSI: 45 MUH.
3. BbI MOkeTe BOCTIOIB30BaTHCS _CIIPABOYHBIM MaTEPHAIIOM

SAJJAHUE Ne 13:

KonTposbHnas padora Ne 12
«Tena ppamenusn»

TexkcT 3a1aHus

Bapuant 1
1. OceBoe ceueHue NUIMHIPA — KBaJpaT, JJIMHA TUaroHaiu kotoporo pasHa 20 cm. Haiioute
paanyc OCHOBAaHHUS IWJIMH]IpA.

2. Inuna obpa3yromiell KoHyca paBHa 2 \/§ CM, a yroJI IPH BEPIIMHE OCEBOIO CEYEHUS KOHYyCa

paBen 120°. Halinure mioniajgs OCHOBaHUS KOHYCA.
3. CedeHue mapa IIoCKOCThIO UMeeT Tuiomanas 36 /7 .Yemy paBeH paanyc Iapa, eCiiu CEUCHHE
yllaJeHo OT ero IeHTpa Ha paccTosiHue 87

4. ITnomaapr 0CEBOrO CeYSHUs NUIMHIPA paBHA 6 \/; IM?, a TIOIMA b OCHOBAHHS IIMIHH/IPA

paBHa 25 M2, Haiioure BBICOTY LIMJIMHApA.

Bapuanrt 2
1. OceBoe ceueHue MUIMHpa — KBaAparT, IJIMHA TMaroHajau KoToporo paBHa 12 cm. Haitaute
paanyc OCHOBAHHUSI LIWJIMH]IPA.

2. lnuHa obpa3yrolieil KoHyca paBHa 4 \/§ CM, a yYroJI IIPH BEPIIMHE OCEBOIO CEYEHUsI KOHYyCa
paseH 60°. Haiinure miomaas OCHOBaHUS KOHYycCA.

3. CeueHue mapa MmIOCKOCThIO UMEET Mmiomiaap 25 77 .YeMy paBeH paauyc 1apa, ecii ce4eHne
yJAJIEHO OT €ro IIeHTpa Ha paccrosiHue 127

4.11nomaae 0ceBOro ceueHus IUIMHpa paBHa 8 \/; M, a IO (b OCHOBAHMS IIMITMHIPA
paBHa 25 nm?. Haiiute BHICOTY IIJIMHpA.

YcioBus BbINOJIHEHUA 3aIaHUA
1. Mecto (BpeMH) BBITIOJIHCHHUA 3aJaHUus._3aJaHUC BLINIOJHACTCA B~ ayJUTOPHMHM BO BPCMI
3aHATUA
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2. MakcuManbHOE BpeMsl BBITIOJTHCHUS 33JaHUS: 45  wMuH.
3. Bl MOKeTe BOCIIOJIB30BAThCS CIIPABOYHBIM MaTEPUATIOM

3AJAHUE Ne 14:

Tema: «Hauana maremaTnueckoro anaausza» OK 2; OK 5; JIP 20; JIP 21.

KonTpoabnas pa6ora Ne 13
«IIpousBogHas»

TekcT 3a1aHud

IMoaroroBUTELHBII BAPUAHT
Nel. Haiiaure npon3BoHy0 QYHKIUU B TOUKE X0:

A) y=x*, x0=-1 6) y=sin x—Cos X, xo:% B) y=— 3c0S X+2sin X, xo:%

Ne 2. Beruucaure npousBoAHble (YHKIUIH, HUCHOJB3YS (OPMYNIBI CYMMBI, MPOU3BEACHUSA U
4aCTHOTIO:

U, uv—uv'
(=)=

V2

x° —2x% -1
X

Ne 3. Vcnionb3yst hopMysibl MPOU3BEACHUS U YaCTHOTO, HAMIUTE MMPOU3BOIHYIO (DYHKITUH:
2

(u+v)'=u'+v' (urv)'=u'v+uv'

A) y=x* - 2x - % 6)y=x(x*-2x-1) B)y=

A)y=xtgx 0)y=1""73

Neo 4. Vicnonb3ys nipaBuiio nuddepeHIInPOBaHMS CI0XKHON (QYHKITUU, HAWIUTE MPOU3BOIHYIO :
A)y=(2x1)8  6)y=Vx’—x-1 B)y= ctg(4x-2?”) r) y=tg?x

Bapuant 1
Ne 1. Beruncnute nponsBofnyio:  a) 14x  6) x° B) 20x°+10x*-3x+0,5 1) cos3x 1) 2sin 2x

e)y=(3x-5)% x)y=+7Xx+12

No2. Haiiaute nmpou3BogHY0 GYHKIIUHA B TOYKE X0:
A) y=3x%,x0=1 6) y=CO0S X, xo:% B) y=-—2Sin X, xo:% r) y=2+ \/;

Ne 3. Bpruncnute npousBoAHble (DYHKIUH, HUCIONB3YS (OpPMYIBl CYMMBI, NPOU3BEICHUS WU
YaCTHOTO:

x3 —5x% +1
X

Ne 4. Vicnionb3yst popMyibl IPOU3BEACHUS U YACTHOTO, HAWIUTE MPOU3BOAHYIO PYHKIIUHU:
2

A) y=x? - 5x + 1 6)y=x(x*-5x+1) B)y=
X

A) y=X cos X 6)y=1+x

Ne 5. Uicnions3yst npaBuito augQepeHnnpoBanust CI0KHONW (GYHKIMH, HAMIUTE IPOU3BOIHYIO:
A) y= (x2-3x+1)" 6) y=+ x* —3x+1 B) y= tg(3x-%) r) y=C0S?X

Bapmuanr 2
Ne 1. Beruucnute npoussoanyto:  a) 9x  6) x® B) 30x%-10x>-5x+0,5 1) 3c0s3X 1) sin 2x

e) y=(4x-3)° x)y=+vox-11
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Ne2. Haiinute npou3BOIHYIO (DYHKIIMU B TOUKE X0:
A) y=2x3, x0=-1 6)y=sin X, xo= % B) y=—2C0SX, xo:% r) y=1+2 \/;

Ne3. Beruucnurte npou3BOAHbIE (DYHKIHMHA, HCHOJIB3YS (HOPMYJIBI CYMMBI, NPOU3BEIACHUS U

YaCcTHOTI'O:

; 1 . x° —4x* -1
A)y=x"+4x- = 0)y=x(x"+4x-1) B)Ff

X
Ne 4. Ucnionb3yst hopmysibl MPOU3BEACHHUS U YaCTHOTO, HAWUTE MPOU3BOIHYIO (DYHKIIMH:
X
A)y=xsinx 0)y=
)Y Y=

Ne 5. Ucnonw3ys npaBuio qudepeHunpoBaHusl CI0KHON QYHKINH, HAAUTE IPOU3BOAHYIO:

A)y=(x2+4x-1)°  6)y=vx* +4x-1 B)FCtg(2X+%) r) y=sin®x

Yc/i0BUS BbINIOJTHEHUS 32/IaHUS
1. Mecto (Bpemsi) BBINOJHEHHS 3a/laHUs:_3a/laHUE€ BBIMOJHAETCS B ayAUTOPUU BO BpeMs
3AHATASA
2. MakcuMaiabHOE BpeMsl BHITIOJTHEHUS 33/ 1aHUSI: 45 MUH.

3. BBl MOeTe BOCIOJIE30BATHCS CIIpaBOYHbBIM MAaTCpHAJIOM

SAJJTAHUE Ne 15:

KonTpoasHnasi padora Ne 14
«IIpuMeHeHMe MPOU3BOTHOIN»
Teker 3ajanus

Bapuanm 1. Bapuanm 2.
1.Jlana pyHKIMS: 1./lana dyHkIms:
f(x) = —x3 + 3x + 2. Haiinure: f(x) = x3 — 3x — 6. Haiiure:
a) IPOMEKYTKH BO3pACTaHMsI U YObIBaHUS a) NPOMEXYTKH BO3pacTaHUsl U yObIBaHUS
byHKINH; byHKIUY,
0) TOYKHU IKCTPEMyMa, 0) TOUKH SKCTpEMyMa;
B) HauOoJiblllee U HaUMEHbIIee 3HAUCHUS B) HauOoJiplllee W HaUMEHblIEe 3HAUYEHUS
byHkMu Ha pomexyTke [1; 3] byHkuu Ha pomexyrke [—2; 0]
2.CocraBbTe ypaBHEHHE KacaTeIbHOU K rpaguky 2.CocTaBbTe ypaBHEHHE KacaTelbHOU K
byHKIIH rpaduky GyHKIIIN
V=2-—x—x3 B1ouke x, = 0. V=2-—x—x3 Broukex, = 0.
3.Uccnenyiite pyHKIMIO U IOCTPOiTE ee rpaduk: 3.Uccnenyiite GyHKLIUIO
f(x) = 4x? —0,5x* HOCTPOMTE ee rpaduK:
4 MarepuanbHas TOYKa JBWKeTCs 1o 3akoHy | f(x) = 2x3 — 6x + 4.
X(t) = _lta 4 2t2 4 5t. Haiitu  ckopocts  u 4. MatepuanpHasi TOYKa JABIXKETCS IO 3aKOHY
3 X(t) =t° —4t2. Haiitu ckopocTh U yCKOpeHue B
yckopeHue B MoMeHT Bpemenu t=5 c. (Ilepemenienue _
H3MEDACTCH B METPax.) MoMmeHT Bpemenn t=5 c. (Ilepememienue
U3MEPSETCs] B METPAX.)
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Bapuanm 3.

1. Mana ¢pynakuus: f(x) = x* — 2x2 + 8.
Haiinure:

a) MPOMEKYTKH BO3pACTaHMI U yOBIBAaHUS
byHKIWH;

0) TOYKH SKCTpEMyMa;

B) HauOoJIbllIee M HAUMEHBIIEE 3HAUCHUS
¢bynkuu Ha oTpeske [—2; 2]

2. CoctaBbTe ypaBHEHHE KacaTeIbHOU K TpapuKy
byHKIIH

YV =x%—3x+ 5. B Touke xo = —1.
3.Uccnenyiite GyHKINIO U TIOCTPOHTE ee rpaduk:
f(x) = x3 —12x.
4 MarepuanbHasi TOYKa o

IBIDKETCS 3aKOHY

X(t) = %t“ +t?. HailTm CKOpPOCTP W YCKOpPEHHE B

MoMmeHT BpeMeHnu t=5 c. (Ilepemenienue nzmepsercs
B METpax.)

Bapuanm 4.
1.Jlana ¢pyukius: f(x) = x* — 2x% — 3.
Hainure:

a) MPOMEKYTKH BO3PACTAHUS U YOBIBAHHS
byHKIIUY;

0) TOUKH IKCTPEMYMA;

B) HanOoJIbIlIee U HAUMEHBIIIEE 3HAUCHUS
¢byHKkIun Ha oTpeske [—2; 2]

2. CocTaBbTe ypaBHCHHE KacaTeIbHOU K
rpaduky QyHKIIU

V=x%?-6x+4. BTOUKE X7 = —2.
3.Uccnenyiite GyHKIMIO U IOCTPOITE ee
rpaguk: f(x) = 6x — 2x3.

4 MatepuanpHasi TOYKa MABIDKETCS IO 3aKOHY

X(t) =t* -2t . Haiirn CKOPOCTh M YCKOpPEHHE B

MOMEHT BpeMeHn =5 c.
U3MeEpsIeTCS B METpax.)

(ITepememmenne

Bapuanm 5.
1.Jlana ¢pynxuus: f(x) = x2 — 5x + 4. Haiigure:
a) TIPOMEXYTKH BO3pacTaHUs U YOBIBaHUS
byHKINH;
2. Haiigure Touku skctpemyma pyrkiun f(x) =
2x3 —3x% - 1.
3. Haligure wHaumbomblnee ©
3Ha4YeHUsT (HYyHKIIUU
V= —x3+ 3x? + 4. na xonuax [—3; 3]
4. CocTaBbTe ypaBHECHHE KacaTeJIbHOUW K Tpaduxy

HaMMCHBIICC

byHKIIUN
3x-2

V= . BTOYKE Xy = 2.
3—-x

5.Uccnenyiite GyHKIHMIO U MMOCTPOTE €€ rpaduk:
f(x) =2x3 —3x2,
6.MatepuanbHas TOYKa JBIKETCA

0  3aKOHY

X(t)=2t3—8. Haiitnu cxopoctb U yckopeHue B

MoMeHT BpeMenn t=5 c. (Ilepememienne usmepsercs
B METpax.)

Bapuanm 6.

1.Jlana ¢ynkuusa: f(x) = —x2+8x—7.
Haiinure:

a) TMPOMEXYTKH BO3pacTaHUsl W YyOBIBAaHUS
byHKIUY,

2. Haiigute TOukKM SKCcTpeMyma (QYHKIIUU
fx)=2x3- %x‘* — 8.

3. Haiimure HauOoJblllee YW HaUMEHBIIEE
3HAYCHUS (PYHKIIMH

V=2x3%—9x% — 3 naorpeske [—1;4]

4. CocraBbTe YypaBHEHHE KacaTeIbHOU K

rpaduky GyHKIUHA
2x-5
V= ;_x. B TOUKE X, = 4.

5.Uccnenyiite ¢GyHKIHIO U TOCTPOUTE ee

rpapuk: f(x) = 3x2 + 2x3.

6.MatepuanbHas TOYKa [BIKETCS MO 3aKOHY
4

X(t) =t" +2t. Haittu CKOPOCTb M YCKOPEHHUE B

MOMEHT BpeMmeHu t=5 c.
U3MepseTCs B METPax.)

(ITepemerienne

Y cioBus BINOJHEHNSA 3aIaHUA

1. Mecto (BpeMH) BBITIOJIHCHHUA 3aJaHus._3aJaHUMC BbLITIOJHACTCA B

AYAUTOPUH BO BpPCMA

3aHATUA

2. MakcumaibHOe BpEMsI BBITIOJIHCHUS 3a/IaHU S .

__ 90 wmwuH.

3. BBl MO’eTe BOCIOJIB30BAThCS CIIpaBOYHbBIM MAaTCpHaIOM
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SAJTAHUE Ne 16:

KonTtpoabHnas padora Ne 15
«IlepBooOpa3Hasi U MHTErpaD»

TekcT 3a1aHudA

Bapuanr 1
1. [oxaxwure, uro pyHkuus F sBisieTcs nepBooOpasHoi i ¢yHkimu f Ha MHOXKECTBE
R:
a)F(x)=x*-3, f(x)=4x®; 6)F (x)=5x-cos X, f(x)=5+ sin x

2. Haiinure o6muil BU1 nepBooOpasHbIX Ui GyHKIUU f (X) = iz +3C0S X -
X

3. Jnst dynkiuu f HaiinuTe nepBooOpa3Hyto, rpaduk KOTOPOH MPOXOMT Yepe3 TOUKy M:
f(x)=36"-60+1, M(2:5).

T

2 2
4. Bpluucnure MHTETpa: a) _[ 2x°dx  0) ICOS Xdx ) (4x2 + x—3)1x
-1 V3

O ey

6

5. Bpruucnuth miuomaab GUrypsl, orpaHUue€HHON JTUHUSIMU:
2
y=-X"+4, y=0, x=-2, x=2.
6. Haiitu 00BeM Tena, MOJy4eHHOTO MPH BPAIIEHUHA BOKPYT OCH aOCIIMCC KPUBOJIUHEHHOMN

Tpaneuuu, OrpaHuYEeHHON TUHUSIMH: Y = \/; , y=0, x=1 x=4.

Bapuant 2

1. Jlokaxure, uto GyHKIMsA F sBiuseTcs mepBooOpasHoit it ¢pyukiuu f Ha MHOKeCTBE
R:
a) F (X)=4x-x3, f(X)=4-3x*>; 6)F(x)=0,5-sinx, f(x)=-cosx
2. Haiiaure o6muii Bu1 nepBooOpasHbIx i GyHKUUU f (X) = i4 —2C0SX.
X
3. Jnst pynkiuu f HaiinuTe neprooOpasHyto, rpaduk KOTOPOH MPOXOIUT Yepe3 TOUKY M:

f(x)=3x"-2x-1; M (-1:5

Cos xdx B)

O | Y

05
4. BpluucnauTe MHTErpal: a) I d—)z( 0) (Zx2 - X+ 4)jx
0.25

X

O ey O

5. BHIYMCIUTB, NPEABAPUTENHLHO CIENAB PUCYHOK, MIOMAAL (UIYpHl, OrpaHUYEHHOI
2
mmmsv: Y =—X"+1 y=0, x=-1 x=1.
6. HaiiTu 06beM Tena, MOJIYyYEHHOTO HPH BPALlEeHUH BOKPYT OCH aOCLMCC KPUBOIMHEHNHOM

Tparnenuu, OrpaHuYEeHHON THHUSIMH: Y = \/; , y=0, x=0, x=1.

Y cioBus BBINOJHEHUS 3aIaHUSA
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1. Mecto (Bpemsi) BBINOJIHEHUS 3aJaHUS:_3aJaHUE BBINOJIHIETCS B ayJUTOPUU BO BpEMs
3aHATUSA
2 . MakcuMalilbHO€ BpeMs BBITIOTHEHUS 3a/1aHHs . 45  muH.
2. Bbl moxXeTe BOCNO/Ib30BaTbCA CMPABOYHbIM MaTepmasom

SAJJAHUE Ne 17:

Tema: «j1eMeHThI TEOPUHU BEPOSITHOCTEN U MaTemMaTH4yeckoii cratuctukw» OK3; JIP14;
JIP 18;

KonTpoabnas paGora Ne 16
«JJ1eMeHTHI TEOPUHU BePOSITHOCTEID

TexkcT 3a1aHud

Bapmuanr 1

1. U3 xop3uHbl, B KOTOpOoH HaxonaaTcs 4 OenplX M 7 4epHBIX I1apa, BBIHUMAKOT OJIMH IIap.
Haiitu BepoATHOCTH TOTO, YTO AP OKAKETCS YEPHBIM.

2. B xop3une 20 mrapoB: 5 cWHHX, 4 KpacHBIX, OCTAJIbHBIC YepHBIC. BRIOUparoT Haymady
oauH map. OnpenenuTh, C KaKOH BEPOSTHOCTHIO OH OY/IET IBETHBIM.

3. U3 natu OykB pa3pe3Hoil a30yKH COCTaBIIEHO CIIOBO «KaTep». HerpaMoTHBIN MalTbYiK
nepemernan OyKBbl, a IOTOM Hayraj ux codpai. KakoBa BepoSTHOCTb TOTO, YTO OH OMSITh

COCTaBMJI CJIOBO «Katep»?

4. CoObiTHE A COCTOUT B TOM, YTO CTAaHOK B TE€UYCHHE Yaca MOTpeOyeT BHUMAaHUS paboyero.
BeposatHocTs 3TOrO cOOBITHS coctaBisier 0,7. OnpenenuTh, C KaKOoWl BEpOSTHOCTHIO
CTaHOK He MOTpedyeT BHUMAHMUSL.

5. B opxnHoii kop3uHEe HaxomsATcs 4 OCNbIX U 8§ YepHBIX IIApOB, B Apyroi — 3 Oeibix u 9
yepHbIX. M3 Kaxa0i KOp3uHBI BBIHYIM MO Imapy. HallTu BeposITHOCTH TOro, 4yTo 00a

rapa OKaxyTcsa OeJIBIMU.

Bapuant 2

1. U3 xop3uHbl, B KOTOpO HaxomaTcs 8 OesblX M 12 yepHBIX MIapa, BHIHUMAIOT OJUH LIap.
Haiitu BeposTHOCTb TOTO, UTO LIAp OKAXKETCS OEIBIM. .

2. B xop3une 20 mapos: 10 cuHuX, 7 KpacHbIX, OCTalbHbIe YepHble. BbIOuparoT Haynauy ouH
mrap. OnpenenuTh, ¢ KaKoi BEpOATHOCTBIO OH OyJ€T LIBETHBIM.

3. W3 natu GykB pa3pe3Hoil a30yKH COCTABJIEHO CIOBO «KHUTa». HerpaMoTHBIN MaabunK
nepemernan OykBbI, a TOTOM Hayraj ux coopan. KakoBa BeposITHOCTh TOTO, UTO OH OIAThH

COCTaBHII CIIOBO «KHHTa»?
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4. CoObiTHE A COCTOUT B TOM, YTO peOCHOK B TEUCHHE Yaca MOTpedyeT BHUMAHHs CBOCH
Mambl. BepositHoCcTh 3TOTO c0OBITUS cocTaBisieT 0,8. OnpenenuTs, ¢ Kakou
BEPOATHOCTHIO peOCHOK HE MOTPeOyeT BHUMAHUSI.

5. B onHoil kop3uHe HaxoaaTcs 4 OebIX U § UEpHBIX 1IApOB, B APYroi — 5 6ebIX U 9 4epHBIX.
W3 xaxx 1011 KOp3KHBI BBIHY/IM 1O Hapy. HaliTu BeposiTHOCT TOrO, 4TO 00a 11apa OKaxyTcs
OEIIBIMH.

JlomosHUTENBbHBIE 321a4N:

1. Bpocatot n1Be MoHeThl. OnpenenuTh, ¢ Kakoil BEPOSITHOCTBIO MOSIBUTCS «repO» Ha 00enx
MOHETaXx.

2. B norepee 100 OmneroB. PaswirpeiBaetcst onuH BeUrpsim B 200 pyOiield u aBaaiaTh
BbIurphinei no 50 pyonei. [lycts X — BenmnurHa BO3MOHOTO BBIMTPBIIIA AJIS YEJIOBEKA,

uMmeroiero oauH ousner. CocTaBUTh 3aKOH paclpeaeseHus] 3TOW cilydyaliHOM BEIMYMHBI
X.
3. Coracho CTaTUCTHUKE, BEPOATHOCTH TOT'O, UTO JIBa)II_[aTI/IHSITI/IJ'IeTHI/Iﬁ YCJIOBEK IMPOKHUBET

emte roj, pasHo 0,992. Komnanus npejaraet 3acTpaxoBaTh *u3Hb Ha rog Ha 1000 y.e. ¢
ymiaror 10 y.e. B3HOca. OmnpenenuTh, Kakyl NPHOBUTH OXHUAAET KOMIITAHHUSI OT
CTPaxOBKH OJJHOTO JBAIATHUIISTHIIETHETO YeJIOBEKa.

4. Ha nepBoMm dTake IEBATHUATAXKHOTO JoMa B JIUQT 3anuio 4 yernoeka. BeposTHOCTh
BBIXOJIa KaXJI0ro U3 Jn@Ta Ha JII000M 3Taxke ojJrHaKkoBa. Haiinure BeposTHOCTH
COOBITHIA:
|1| Bce BbIuM 13 MTa HA OTHOM B TOM K€ ITaXKE.
|2| Bece BN 13 JM(Ta HA IATOM dTaXKeE.
|3| Bece BbIuM 13 U@ Ta Ha pa3HBIX ITAXKAX.

5. Jns xaxxzoro u3 cleAayromux cOObITHI HalUTE YUCIIO BCEX PABHOBO3MOXKHBIX
HCXOJIOB, YUCJIO OJaronpUATHBIX UCXO/I0B U BEPOSTHOCTb.
|1| B xynbke ¢ koHbeTamu 12 Genbix u 18 opankeBbIx qpaxe. KakoBa BeposSTHOCTB TOTO,
YTO BhITallleHHas KoHdeTa Oyner Oenoii?
|2| U3 pycckoro andaButa cirydaiiHeIM 00pa3oM ObLta BeiOpaHa OykBa. Kakas
BEPOSITHOCTh TOTO, UTO OHA ri1acHas?
13| 3 cnoBocoueranus JAHHOE CJIOBO cny4aiinbiM 06pa3oM ObLia B3sTa OyKBa.
KakoBa BepOsTHOCTb TOTO, YTO OyKBa:

a) riacHas
0) coryacHas
B) B andaBuTe pacrnoaraercs nocie Oyksbl O (310 Moxer O0b1Th 1 [T, u P, C...)
6. VYuuTenp UCTOPUU 3HAET, YTO 7 MaNbuuKoOB U 10 1eBouek U3 Kinacca ObLIIM HAaKaHYHE B

KHHO, ITO3TOMY H€ BBIYUWJIN JOMAIIHCC 3aJIaHUC. K COXKAaJICHUIO, OH HE 3HACT UX
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(amunuii, HO OYE€Hb XOUET MOCTAaBUTh KOMY-HUOYAb NBOMKY. Koro emy myuiiie BbI3BaTh K

JIOCKE - MaJIbuMKa WIH JIeBOUKY? (B Ki1acce 20 MaabuukoB U 13 1eBoUEeK)

Yc/i0BUS BbINIOJTHEHUS 32/IaHUS
1. Mecto (BpeMmsi) BBINOJHEHHUS 3a/laHusi:_3a/JlaHUE BBINOJHAETCS B ayJIUTOPUU BO BpPEMS
3AHATUSA
2. MakcuManbHOE BpeMsl BHITIOJHEHUS 3aaHus: 45  MuH.
3. Bbl Mo’xeTe BOCTIOIb30BATHCS KOHCIEKTOM JICKIIUH, YICOHUKOM

3AJIAHHUE Ne 18
Tema: «YpaBHenusi u HepaBencTBa» OK2; OK 5; JIP 18; JIP 14.

Konrpossnass paGora Ne 17

«PelieHne ypaBHeHUii, HEPABEHCTB U CUCTEM))
TekcT 3a0aHud

1. Pemre ypaBHeHus: a) x° —2x? —3x+6=0

2o 16-10- 27

6) 4 =0;8) 5+2c0s2x =-8cosX;

X+2xy+2=0

2. Pemure cucteMy ypaBHEHU:
5X* —4x°y* -4=0

3. Pemure HepaBeHCTBA:
a) ﬁsl—x ; 0) log,(x+2)—log,(x+5) <1
J’_

Yci0Bus BbINOJIHEHHS 32IaHUS

1. Mecto (BpeMsi) BBINOJHEHHUS 3a/IaHUs:_3aJIaHUC BBIMOJHICTCA B ayIUTOPUU BO BpPEMs
3aHATHS

2. MakcumaabHOE BpeMsl BBITIOJIHEHUS 3a/1aHHS . 45  wMuH.

3. BBl MokeTe BOCIIOJIb30BaThC CIIPABOYHBIM MATEPHAIOM

OcCHOBHbBIE HCTOYHUKH JIs1 00y4ar0IMXCH:
1. bammakos M.M. Maremaruka, M.:M3natenbckuii ieHTp «Axagemus», 2015
JlonoJHUTeIbHbIE HCTOYHUKH /151 00Y4YaIOIINXCS:
1.KonmoropoB A.H. Anrebpa u Hadana maremaTudeckoro ananusa 10-11, M. «IIpocBemeHue»
20013
2. [loropenos A.B. I'eomerpus 10-11 knaccsl, M. «IIpocsemenune» 2009
HNurepHer pecypcenl:
Maremaruka B OTKpPBITOM KOJIJIEIKE, PEXKHUM JIOCTYIIa www.mathematics.ru
I'eomeTpuueckuil moprai, peskuM A0CTya WWw.neive.by.ru
I'padukn Gpynkunii, pexxum nocryna graphfunk.narod.ru
EI'D no maremaTuke: MoAroTOBKA K TECTUPOBAHUIO, PEXKUM JOCTYyIIA

Wwww.uztest.ru
MaremaTrKa B IIOMOIIIb NIKOJBHUKY M CTYJCHTY (TECThI M0 MatemMatuke online), pexum goctyma
www.mathtest.ru
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