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BBenenue

Hcnonp30BaHne UIP CUUTAETCSl BECbMa JKEJNATEIbHBIM Uil OOydeHHUs
JOLIKOJIBHUKOB M IIKOJIBHUKOB MJIaaMIero Bozpacra. CuuTaercs, 4YTo HIKOJIbHUKU
CTapUIMX KJAaCcCOB Tropa3/o Ooyiee Cepbe3Hbl U CIHOCOOHBI YYHMThCS «0e3
OanmoBcTBa». TeM He MeHee, MOH ONBIT IOKa3bIBA€T, YTO CTapLICKIACCHUKHU
3a4aCTyl0 HE MEHEE a3apTHbI, YeM MJIAJIINE UIKOJBbHUKHM, @ WUIPbl Ha YpOKax
CHOCOOCTBYIOT TOMY, YTO CKY4YHBIE BO BpeMsl TPaJMLIHMOHHOIO YpOoKa 3aJaud U
OpUMEPHl pEmIaloTCsd ¢ OONBIIMM HHTEPEeCOM, MpHYEM B TOpa3fo OojblieM
KOJINYECTBE.

CoBpeMeHHbIE JETH HE JIIOOST MOHOTOHHBIM TpyH, UX BHUMaHHUE OBICTPO
paccenBaeTcsl, OHU NMPEANIOYUTAIOT HE JIEJIaTh TO, YTO HEMOHATHO «a 3aueM?». IIpu
3TOM OHHM IUIOXO MAYT K JAJIEKUM LeIsaM (Hampumep, «xopouo ciaate EI'D m
NOCTYNHUTH B Xopownit BY3», naxe uenb «He NOayduTh «2» B MOJIYTOJAUA OOBIYHO
KOKETCA CIMIIKOM JaleKOl M HEeakTyalbHOM B Hayaje MOJyroaus). YPpOKH,
IIPOBEICHHBIE B (JOpPME WIPBI, C OJHOM CTOPOHBI MO3BOJSIOT MOCTABUTH IEPEN
YYalMMHUCS OYEHb OJM3KYIO LETb — «ITO00EAUTh OJTHOKJIACCHUKOB K KOHILY YPOKay,
a ¢ Ipyroul — OOUTHCS MOCTABJICHHBIX IEPE]] YUUTEIEM 00pa30BaTENIbHBIX LIEIEH,
HaIpuMep, 0TpaboTaTh HaBBIKK PEIICHHUS KOHKPETHBIX TUIIOB 3aJaHuil, TOBTOPUTH
TEMY, HAYYUTHCSA IPUMEHATH TOJIBKO YTO U3YYEHHBIN aJITOPUTM PELICHUS U T.II.

OTtcyTtcTBHE PabOT, MOCBAIICHHBIX UTPaM B CTAPIIHUX KJIaccax, 0COOCHHO, Ha
ypoKax MaTeMaTHKH, OMpEIesAeT KaK HOBHU3HY, TaK M aKTyaJIbHOCTh JaHHOW
METOJUYECKON pa3paboTKH.

[lenbto nMaHHOM METOAUYECKOW pa3pabOTKU SBJSIETCS O3HAKOMJICHUE
HIMPOKOTO KPyra 4uTaTeJerd C METOJUKOM HMCHOJIb30BAHMS MIPOBBIX TEXHOJOTUI
Ha ypOKax MaTEMAaTHKHU B CTAPIINX KJIaccax.

I[JISI JOCTHXKCHUS ODTHUX HCHCI)'I HY>XHO BBIIIOJIHUTD PsAA 3aay:

— paccMOTpeTh 00JacTb MPUMEHEHHUS UTP Ha ypOKaX MaTeMaTUKHU B
LIEJIOM,;

— PpaccMOTpPETh KOHKPETHBIE UTPhI C YKa3aHWEM OOJacTH MPUMEHEHUs,
METOANKON KOHCTPYUPOBAHUS UTP MOJ KOHKPETHBIE yUeOHbIE 3a/1a4H,
IIPaBUJI IIPOBEICHNS,

— IIPUBECTU IIPUMEPHI ONIMCAHHBIX UTP.

BaxxHo OTMETHTH, YTO, HECMOTpS Ha TO, YTO B JIAaHHOM pa3pabOTKe
paccMaTpUBAKOTCS UTPbl TPUMEHUTEIBHO TOJBKO K YPOKaM MATEMATUKH, BCE OHU
MOTYT JIETKO OBITh MCIOJIb30BAaHBI W HA JPYTUX ypPOKax, a TaKKe B peaau3aluu
IporpamMM BHEYPOUYHOU ACATEIHHOCTH, JOTIOTHUTEIHLHOTO 00pa30BaHUsI C TEMHU K€
3aJlauyaMu.



OcHOBHAA YACTH

Hcnoab3oBanue HUI'POBLIX TEXHOJIOT Ui IPA U3YYCHUH MaTEMATUKN

Wrpsl Ha MIKOJBHBIX YPOKax W 3aHATUAX B JIONOJHUTEILHOM O00pa30BAHHUH
4acTO MCHOJIB3YIOTCS B JOLIKOJIBHOM OOpAa3sOBaHMM W B MIAAIIMX KJaccax.
Cunraercsd, 4To 4eM crapiie peOEHOK, TEM JIErdye €My HaJoJIro COCPEAOTOUUTHCS
Ha CKYYHOM M MOHOTOHHOM JESTEIBbHOCTH, SIPKUM IPUMEPOM KOTOPOU SIBJISIETCS
pelieHre OJHOTHUIIHBIX ITPUMEPOB, YPABHEHMM M 3aJa4 Ha ypOKax MaTEMAaTUKH,
0e3 KOTOpOW, OJIHaKO, MpPOrpecc B M3YYEHHUH MATEMaTUKH MPAKTUYECKH
HEBO3MOKEH. OJIHAaKO B MOCJIEIHUE TOAbl IIKOJIbHUKU, OCOOEHHO CTapIlIue, 4acTo
OTKAa3bIBAIOTCS AEJIaTh TO, YTO UM KA)KETCS HEMHTEPECHBIM, Y YEro HET OJIM3KOU
L[E]IM, TIO3TOMY II€pe]l YYUTEIEM BCTACT BOIIPOC: KAK MOTHBUPOBATH y4YaILETOCs
JieN1aTh HE OYE€Hb MHTEPECHYIO JUIsl HEro padoty. OTBET MpOCT: MOCTaBUThH MEPEN
HUM IIPOCTYIO U BBIIOJIHUMYIO B IIPEJENaxX OJHOIO ypoka (3aHsATus) uenb. llpm
3TOM LIEJIb «IOJYYUTh MATEPKY» B CTApIIUX Kiaccax pabOTaeT ropaszio XyxXe, 4eM
1eb «I100EIUTh BCEX OJHOKIACCHUKOB U MOJYYUTh HEOOJIBIION MPU3».

B Mertomuueckoit nmuTeparype MpEACTaBICHO HEJIOCTATOYHOE KOJIUYECTBO
UIp IS YYalluxcs CTapliuX KIaccoB, ocoOeHHo mo maremartuke ([3]), aTor
BOMPOC BOOOIE Majl0 H3yYeH, XOTS O MPUMEHCHHH TEXHOJOTHH HIPOBOIO
oOy4eHHs B TOCIIEJHEE BpeMsi roBopsaT Bce Oombmie (Hampumep, [2], [4], [5D).
Takum o00pa3oMm, [maHHas MeToaWYecKas pa3paboTKa IO3BOJIIET 3alOJHHTH
IePUINT KOHKPETHBIX MPUI0KEHNN JAHHBIX TEXHOJOTHH IS yYAIIUXCsl CTapIInX
U CPEIHUX KJIACCOB, UTO U OMPEACIIIET KaK €€ HOBU3HY, TaK M aKTyaJbHOCTb.

Cnenyer oTMETUTH, YTO B Kiacce ( rpymmne) BCeraa HaXoAsATCs OIWH-IBa
YyeJoBeKa, KOTOpbIe HE JIIOOST ydacTBOBaTb B copeBHOBaHMsIX. C TakuMu
yYalIuMHUCS HY>KHA JIONOJHUTEIbHAsT WHIAWBHUAyadbHass paboTa, HO OOBIYHO OHU
COrJlacHbl MPOCTO pEIIaTh 3aJaud, HE Y4YacTBYS B COPEBHOBATEIbHOM YacTH.
Takxe mpoOeMy HEXeNarolIMX COPEBHOBATHCA M «ayTCaWIepoB» — ydalluXcs,
KOTOPBIC y4aTCsl 3HAUUTEJIBHO XYK€ W HUKOTJa HE MOOEKIal0T B COPEBHOBAHUSX,
MOXKHO pEIINTh, NPEUIONKUB HE3HAYUTCIBHYIO Harpanay (Hampumep, CyBEHHD)
BCEM, KTO HabepeT He MEHee OMPENENIEHHOTO KOJWYEeCTBa OayioB JOWIET 0
OTIPEJICTICHHOT0 ATara Urpbl, U 00Jee 3HAYUTENbHBIN Tpu3 modeauTensaM. Takke
MOXHO BBICTaBIIITh 32 WUIPY OLIEHKH, HO 3TO 3a4acTyld CBOJUT Ha HET BCE
MPUBJIEKATEIbHBIE CTOPOHBI COPEBHOBAHMSI.

BaxxapIM MOMEHTOM siBIIsieTCS HOBH3HA (hopmaTa. Bece yUeHHKH TPUBBIKIIHN K
CXeMe ypoka «paz0op MOMAaIIHero 3aJaHus — OOBICHEHHE HOBOTO Marepuaia —
MPUMEP PELICHHUS 33Ja4yd — CAMOCTOSITENIbBHOE PELICHUE 3a4ad MpU TOMOIIH
YUUTEJIS, YKAa3bIBAIOIIETO Ha OIMMOKY — CAaMOCTOSITENIbHAS paboTa B KOHIIE YPOKay.
Breixon 3a mpenenbl ATOM CXEMbI, HEOOXOJUMOCTh TOHMMATh IPABHJIA WIPHI,
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CaMOCTOATCIIbHO IPOBCPATH HPABUIIBHOCTh PCIICHUS TICPCKIIOYAOT BHUMAHHUC U
Pa3BHUBAIOT BAXKHBIC MCTAIIPCAMCTHBIC HABBIKY, 4 UMCHHO!

— «YMEHHE CaMOCTOSITENIbHO OIpeNeNsaTh IEeNU JEATEIbHOCTH |
COCTAaBJIATh  IUIaHBl  JESATEIHHOCTH, CaMOCTOSITEJIFHO ~ OCYIIECTBIISATD,
KOHTPOJIMPOBATh U KOPPEKTHPOBATD NEATEIHHOCTh; HCIIOJIb30BaTh BCE BO3MOYKHBIE
pecypcbl  ans  AOCTIDKEHHsI TIOCTAaBJICHHBIX IIeNiell M pealn3aluy  IUIaHOB
JeSITeIbHOCTH; BEIOUPATD YCIIEIIHbIE CTPATETUN B PAa3IUUHBIX CUTYalIUsX;

— yMEHHE TPOAYKTHUBHO OOIIATbCS M B3aMMOJICHCTBOBATH B IpoIecce
COBMECTHOH  NI€ATENbHOCTH, YYMTHIBATh TO3UIMH JPYIHX  yYaCTHHUKOB
NesTeNbHOCTH, 3((HEKTUBHO pa3peniaTh KOH(PIUKTHI;

- BJIa/ICHWE HAaBBIKAMHU IMO3HABATEIBHOW ... JESITEIbHOCTH, HABBIKAMHU
paszpemieHus mnpoosieM; CoCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIbHOMY TIOUCKY
METOZOB pELICHUS MPAKTHUYECKUX 3ajad, NMPUMEHEHHUIO pPAa3IMYHbIX METOJIOB
NO3HAHMUS;. ..

— yMEHHE UCIIOJIb30BaTh cpeacTBa MH(}OPMaILMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJOTUH B PEIICHHNH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX
Y OpPTaHM3alMOHHBIX 33/1a4. ..

- BJIQJICHUE SI3BIKOBBIMU CPEACTBAMH — YMEHHE SICHO, JIOTUYHO ¥ TOYHO
U3JIaraTh CBOIO TOYKY 3PEHHUS, UCTIOIB30BaTh a/ICKBATHBIC SI3HIKOBBIE CPE/ICTBA;

— BJIQ/ICHNE HAaBbIKAMU I[103HABATEIbHOM pPEQIIEKCUM KaK OCO3HaHUS
COBEpIIAEMbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, HX pE3yJNbTaTOB H
OCHOBAHUI1, IPaHUI] CBOETO 3HAHMSI W HE3HAHUS, HOBBIX MO3HABATENbHBIX 3a7a4 U
CPEJICTB UX JTOCTHKEHHS». !

B nmanHOW MeTomMyeckoW pa3pabOTKE pacCMaTPUBAIOTCS HUIPBI  C
COPEBHOBATCIILHBIM KOMITOHEHTOM, KaK KOMaHIHBbIC, TaK W HWHIWBUAyaJIbHBIC.
Boubliast yacTh B3siTa U3 apceHalla MaTEMAaTHYECKUX KPYKKOB M TypHHpoB ([1],
[6]) u amanTupoBana IS IpoBeACHKS B 001e00pa30BaTEIBHOM 1IKOIE. Bee urpsr
OJPa3yMEBAOT  pEIIeHHe JOBOJBHO OONBIIOr0  KOJMYECTBA 3agad  3a
orpaHudeHHOe BpeMs. Mrpa mpoBOAMTCS MO BO3MOKHOCTH Ha CHApEHHBIX ypPOKax
(1Ba ypoka moJipsiJi) Co CJIEIYIONIUM PacTpe/ieICHUEM BPEMEHU:

Ta6muma 1. Pactnpenenenne BpeMeHH Ha HITPOBOM YPOKE

. Omeedennoe spems
Heucmeue
Ooun ypok Jlsa ypoxa
OOBsicHeHHe paBWII U pa30MeHNe Ha KOMaH Ibl 10 MmuHyT 10 MuHyT
Wrpa (6e3 yueta BpeMeHH MePEMEHbI) 30 MUHYT 70 MUHYT
[TogBenenue uToros, pediaekcus, pa3d0p OTACIbHBIX 3aJaHUN | 5 MUHYT 10 muHYT
(ec HY)KHO)

OuyeHp BaXHO B HayaJle YpOKA YETKO U SICHO JOHECTH IO YYaIIUXCA KaK
npaBuia KOHKPETHOW UIPhl, TaK U €€ 1elib, YOeAUThCsl, YTO BCE MOHSUIM (opMar,

! ®enepanbHblii rocyIapcTBEHHBIH 0Opa30BATENbHBIH CTAHAAPT CPEJHErO OOIIEro 06Pa30BAHU
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HHA4YC 3HAYUTCIbHYIKO 4YaCTb BPCMCHU IMPUACTCA IIOTPATHTL HA 00BSICHEHUS
K&)K,Z[Oﬁ KOMaHJ€ B OTACJIBbHOCTH, UTO U KaK HY>XHO JCJIaTh.

Kak u nro6oit apyroi dopmMar, UTpsl MPUETAIOTCS, €CIIA MCTOIB30BaTh WX
CJIMIIKOM 4acTo. PekoMenayemMast 4acToTa UCIOIb30BAHUS:

— OJMH-/BA pa3a B MECAL] JJIsl yUAIIUXCS 5-7 KIACCOB;
— OJIMH pa3 B OJIMH-ABA MECALA IS ydaluxcs 8-9 Ki1accos;
— OJIMH pa3 B UETBEPTh-Noyroaue s yyammuxcs 10-11 kiaccos.

I{anee MpCaACTABJICHbBI KOHKPCTHBIC IIPUMCPBI HIP, KOTOPBIC MOKHO
HCIIOJIB30BATh HAa YPOKaX MATCMATUKH, C YKA3aHUCM, KAK HUX JIYUIIC IIPUMCHATDL U
KOHCTPYUPOBATb CaMOCTOATCIIBHO.



MaremaTundeckasa ad0aka

O0siacTth npuMeHeHUsi: JTa Wrpa TOAUTCS Uil UTOTOBOTO MOBTOPEHHUS
HECKOJIbKMX TEM, HallpuMep, B KOHIIE YETBEPTH WJIM Hayase yueOHOro roja.

CJ10:KHOCTB NMOATOTOBKHU: CPETHSIS.
CJ10:KHOCTD NIPOBeIeHHsI: MUHUMAaIbHAI.

Heo0xoxumoe oGopyaoBanue u ycjaoBusi. s memarora: IpuHTEp s
pacrnedaTku 3ajad, OJaHKOB OTBETOB M OTBETOB s y4uTens. st ydammxcs:
Oymara, TUIIyIIHEe  NPUHAMICKHOCTH,  ayJUTOPUS C  BO3MOXKHOCTBHIO
pacmipeneuThCs KoMaHAaMu J10 6 4eI0BeK.

HoaroroBka. Heo6xoaumo BeIOpaTh 4-6 TeM, B KaXA0W U3 KOTOPBIX HYXHO
noaoOpath 4-6 3amau (0OAMHAKOBOE KOJUYECTBO B KAXKIOW TeM€) BO3pacTarouiei
CJI0’KHOCTH, MMEIOIIIUE OJHO3HAYHBINA OTBET; 3ajadyaM IPHUCBAUBACTCS CTOMMOCTD
ot 10 ¢ marom 10. OG11ee KOMMYECTBO 3a7a4 3aBUCUT OT BpEMEHH (OJMH WUJIM JIBa
ypoKa), HUX CIIOKHOCTH, pa3Mepa KOMaHJ M TOAOHpaeTCS WHIAUBUIyAIHHO B
KaXJO0M KOHKPETHOM Cllydae. 3ajaun  pacupeAcisioTCd Ha OJHOM WM
HECKOJIbKUX JIMCTax (cM.Ta0i.2). AHAJIOTMYHO COCTaBJsACTCS OJaHK OTBETOB —
JUCT, Ha KOTOPOM HareuaTaHa TaOjuIla ¢ TeMaMHd W CTOMMOCTBIO 3aJIayH.
PacnieuaTsiBaeTcs MO makeTy yCAOBMM (OJWH WM JiBa) M OJIaHKY OTBETOB Ha
KoMaHay. Takke COCTaBJISIETCSI M pacleydarblBacTCs CETKa C OTBETaMu st
YUUTENS.

Ta6nuna 2. brank 3aga4 1j1s UTPBI « MaTeMaTH4YecKas abakay

Tema 1 Tema 2 Tema 3 Tema 4
10 VYcenoBue 3amaun | YciioBue 3a7a4u | YCIIOBHE 3ajlaud | Y CJIIOBHE 3aJa4l
20 YcnoBue 3agaun | YCiaoBUeE 3aJaund | Y CIOBHE 33Jlaul | YCJIOBUE 3aJaun
30 VcaoBue 3amaun | YeinoBue 3a1ayn | YCIIOBHE 3aaud | Y CJIIOBHUE 3aa4u
40 VYcenoBue 3agaun | YcioBue 3a7a4u | YCIIOBHE 3ajlaud | Y CJIIOBHE 33JJa4l

Komanabl o 4-6 denosek. JKenatenabHO, YTOOBI KOJMYECTBO 4YEIOBEK B
KOMAaH/I€ COOTBETCTBOBAJIO KOJIMYECTBY TEM.

Hean urpsl. HabpaTts kak MOKHO 00JbIIIe 0aI0B

Xonx urpsl. IlomyunB 3amaum, yyanmuecs HadyumHaKT uX pemiatb. CrnaBath
HY’)KHO TOJIbKO OTBeT. Pemarb MOXHO B JI000M TOpSAKE, HO OTBET HE
IIPUHUMAETCS, TIOKA HE CAAHbl BCE MPEABIAYIINE 3a/1a4d B 3TOM Teme (Hampumep,
Henb3s caath 3a1auy Ne3, moka He cianbl 3a7auu Nel m No2 Toil ke TeMmbl); npu
3TOM 3aJa4d B Pa3HbIX TeMaxX MOYKHO CJaBaThb HE3aBUCUMO Apyr or apyra. Ha
pelleHre 3aJjaui MOXKHO J1aBaTh OT 1 (eciu mpenoaaBaTesib X04eT, YTOObl yUeHUKU
C CaMOro Havajia OTBETCTBEHHO OTHECIUCH K MPOBEPKE PEIICHUI BHYTPU KOMAaH/IbI
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— TOTJla Ha 3TOM HYXKHO CHENaTh aKUEHT NpU OOBSICHEHWH MPAaBHWII; TOAUTCS IS
UTOTOBOI'O IMOBTOPEHMS) O 3 MONBITOK (€ciu, HalpuMep, 3ajaud CIOXKHbIE U
IPETIOAABATENIO KAXKETCd YMECTHBIM YKa3aTh y4YalllUMCsl Ha HEMPAaBUIIbHBIA OTBET;
UCIIOJIB3YETCS B CUTYyallM, KOT/1a TeMbI HOBBIE). [IpaBMIIBHOCTB / HENMPABUILHOCTD
HOMBITKYA OTMEUYAETCs] Ha OJIaHKEe OTBETOB ILUIFOCOM MJIM MUHYCOM (B citydae Oouiee,
YeM OJIHOM IOMBITKH, Ka)K[ash HENpaBWJIbHAS IONBITKA OTMEYAETCS OTIECIBbHBIM
MHUHYCOM, YTOObI MOXHO OBUIO KOHTPOJIMPOBATh KOJMYECTBO MOIBITOK). 3a
IPABWIBHO DPELIECHHYIO 3aJady KOMaHJa I0JIydaeT KOJUYECTBO OajioB, paBHOE
LIEHE 3aa4U.

[Tomumo ©OamioB 3a 3adadd, KOMaHJa MOXKET TOMYYUTh CIEAYIOUINE
OOHYCHI:

- bonyc-ctpouka. Komanja nomydaer ero, eciiu npaBUIIbHO peliniia Bce
3a/1a4ud B CTpOUKe. PaBeH 1ieHe 3a/1auu B CTPOUKE.

— bonyc-cronbuk. Komanaa mosiy4aeT €ro, €ciav MpaBUILHO peIlIniia
BCE 3aJa4M OJTHOM TeMbl. PaBeH cpenHeMmy apudMETHYECKOMY IIEHBI BCEX 3ajiau
TeMbl (Hampumep, eciii B Teme S5 3amaad, To ux croumocts 10, 20, 30, 40 u 50, a
OoHyc-cTon0uk Oynet paseH 30).

— bonyc-Bpems. KoMaH1a momgydaer ero, €Ciu NepBOM 3aro0JHUIIa BEPHO
CTPOYKY WM CTOJOMK. bBOHyc-BpeMs 3a KaXAyl CTPOYKY WM CTOJOUK
HAYUCISAETCS TOJIBKO OJIUH Pas3.

Oxonuyanmne urpbl. Mrpa 3akaH4uBaeTCs, €CJIM 3aKaHUYMBAECTCS BpEMsS WJIU
€CIM KOMAaHJa peIlnia BCE 3aJayd. 3a IATh MHUHYT JO KOHI[A BPEMEHHM
peKoMeHayeTCsl O0BSIBUTH 00 3TOM, YTOOBI ydalluecss MOIJIM 3alucaTth BCE TeE
OTBETBI, KOTOpPbIE y HMX €CTh. B KOHIIE HYXHO IPOBEPUTH BCE OTBETHI, BHE
3aBHCHUMOCTH OT TOTO, PEIIEHBI JU MpebIaylue (B 3TON CUTyallul HEpEIICHHbIE
3aJlayd IPOCTO CUUTAIOTCS PEIIEHHBIMU HEMPABUIIBHO).

Hauncienue 0a/jioB M yCJOBHe BbIMTPbIMA. HTOroBblil pe3yabTatr
CKJIaJbIBaCTCsl M3 OAJJIOB, MOJYYEHHBIX 3a pelieHue 3a1ad U OOHYCHBIX OaljioB
(momcuer OaNIOB MOYKHO JIeJIETUPOBATh caMKuM ydamumcs). [loO0exaaeT KoMaH a,
HaOpaBmas 00JbIe OaIOB.

C nmnpumepamMu MareMmaTHueckoi abakM MOXXHO O3HAKOMHUTBCS B
MPUJIOKEHUH 1.



MaremaTu4yeckasi KapyceJb

O0s1acTh NIPUMEHUMOCTH. JTa UTPa UACAIBHO MOIXOIUT I OTpaOOTKU
HaBbIKA B PaMKaX KOHKPETHON TEMbl B CUTYyallMH, KOTJa HYXHO PELUIUTh MHOIO
OJTHOTHUITHBIX MpUMepoB. Mrpa nmeer MHOKECTBO MOAM(HUKAINI, pACCMOTPHUM JIBE
OCHOBHBIE.

MartemaTH4YeCcKasi KapyceJb: NPOCTOH BAPHUAHT

CJ105KHOCTDH NMOATOTOBKHU: CPETHSS.

Ci10’)kHOCTh TpOBeleHUAA: cpeAHss (TpedyeT MOCTOSHHOTO KOHTPOJS H
BHUMATEILHOCTH).

HeoO0xoaumoe o0opypoBaHue u ycjaoBusi. i memarora: OpUHTEp IS
pacreyaTKy 3a7ad M OTBETOB JJISA YYUTENs, KOp3uHa 1y Oymar. s ydamumxcs:
OyMmara, MHUIIyIIME MPUHAJICKHOCTH, AyJUTOPUS C BO3MOMXHOCTBIO OBICTPOTO
JIOCTYTIA K YUUTEIIO0 OT KaXKJ0T0 YYEHUKA / KaXKI0M TapThl.

IoaroroBka: Hy)kHo momoOpats 20-30-40 mpocThIX 3amad, XKenaTeabHO
BO3pACTAIOILIEH CIIOKHOCTH, C OJHO3HAYHBIM OTBETOM. 3aJaud HYMEPYIOTCS IIO
MOPSIJIKY U 3aMMCHIBAIOTCS B TaOMMILy, KaK yKa3aHo HIbKe. PacniedarbiBaeTcs maker
3a7a4 10 KOJUYECTBY MpeanojaracMbix KomaHn (cM. Ta0i. 3) M OAMH JIUCT €
OTBETaMH [IJIsI YUMTENs. 3ajJadd JUisl y4JallluXCs pa3pe3aroTcsl TakK, YTO Kaxjas
3a/laya OKa3bIBA€TCA Ha OTACIBHOM KAapTOYKE, W TPYIIUPYIOTCS I03a4a4HO
(HampuMep, CKPEIUIIIOTCS CKperkoil). B nanpHeimeM 3agadud peKOMEHIyeTCs
pa3NOXKUTh HA CTOJIE TO BO3PACTAHHWIO HOMEPOB TakK, YTOObI OBUIO YI0OHO
paszmaBaTh MX ydalmumcs. Takke pacrnedarbiBaeTcs OJIaHK pe3yiabTaToB (CM.
Tabj. 4), B KOTOPBI OyAyT BHOCUTHCS MO3aJadyHbie pe3yibTaThl. PekoMeHmyeTcs
pacnevararb €ro JOCTaTOYHO KPYIHO M 3aKpENHUTh HA JIOCKE, YTOOBbI ydaliuecs
MOTJIM CAMOCTOSATENIbHO BHOCUTh PE3YyJIbTaThI.

Tabnuua 3. binank 3aga4 17151 UTpbl MaTeMaTHYECKask KapyCellb

1 VcioBue 3agauun
2 VYcaoBue 3amaun
3 VYcaoBue 3amaun
n VYcnoBue 3agaun

Tabnuna 4. biank pe3yabTaToB ISl UTPBI MaTEeMAaTUYECKas Kapycelb

HasBanue 1 2 3 oo n Cymma
KOMAaH/TbI

1.

2.
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Komanarpl 1o 1-2 yenoBexa.

Hean urpul. Habpath kak MOXXHO OoOJbIlle 0A/IOB, COCTaBHB KaK MOYHO
0oJiee UIMHHYIO TIETIOYKY MPABUIBLHO PEIICHHBIX 3a7ad.

Xona urpbl. Kaxas koMaHja mnoiy4aeT 1o ofHOH (B cilydae KOMaHIbI U3
JIBYX YEJIOBEK MOXKHO 2) 3a/layd M HauMHAIOT UX pematb. CraBaTh HYKHO TOJBKO
OTBET, KOTOPBIN MHUILETCA MPSIMO Ha KapTouke c 3anadamu. Ha pemienue 3amauu
MOXHO JaBaTh OT | 70 3 MOMBITOK (B 3aBUCUMOCTH OT M3yYEHHOCTH TEMbI U
ypoBHs kjiacca). Ecau monsITok 0oJibllie OHON, TO KaXIyl0 HEBEPHYIO MOIBITKY
HY>)KHO OTMEYaTh Ha KapTOYKEe OTACIbHBIM MHHYCOM. Kak TOJIbKO MOMIBITKU
3aKaHYMBAIOTCS, KAPTOUKA BHIOPACHIBAETCS, a y4alllMecs MOJy4aroT CIEAYIOUIYIO
3a/auvy.

Baxno O6paTI/ITI> BHHUMAHHC YHAIIUXCA, YTO CCJIM HA PYKaX Y KOMAHIABI IBC
3aJlauv, TO OHM CaMH AOJDKHBI CICIAUTH 3a TCM, KAaKYyI0 CICAYIOIIYIO 3aaa4dy OHH
JAOJIKHBI ITOJIYUHUTD.

Eciu 3amaya pemieHa NOpaBWIbHO, TO  yYWUTENb WU y4alludecs
CaMOCTOATENILHO CTaBAT IUIIOC B OJAHK pPe3yJbTAaTOB, €CIU HENPaBUIBLHO — TO
MUHYC.

Oxonuyanme urpbl. Mrpa 3akaH4uBaeTCs, €CJIM 3aKaHUYMBAECTCS BpPEMS WJIU
€CIM KOMaHJa peluja BCEe 3aJayd. 3a M8ITh MHUHYT 1O KOHIIA BpPEMEHU
IpEeKpalaeTcsl BblJaya HOBBIX 3a/a4, y4Yallhecs MOTYT TOJbKO 3aKaHUYMBAaTh
pELIeHuE 3a1a4, KOTOPBIE €CTh Y HUX HA PYKax.

Hauncinenne 0ann0B M ycja0BHe BBIMIPbINIA. 3a TMEPBYIO MNPAaBUIBHO
pellIeHHYI0 3ajauy KOMaHJAa TMOoJy4aeT OAMH Oal, 3a KaXIyl CIEIYIOIIYIO
IPAaBWJIBHO PEUICHHYIO 3a/adyy OHa MOJy4yaeT Ha OAWH Oail Oojblie, Kaxiaas
HENPaBUJIBLHO pElIeHHas 3ajJaya Ha OJMH YMEHBLIAeT KOJUYECTBO OaylioB (10
MHUHMMYyMa B OJIMH 0aji1), KOTOPOe KOMaH/1a MOJyYuT 3a CIEAYIOIIYIO MPABHIBHO
perieHHyo 3agady (cM. npumep). Mroroseie Oamibl cymmupyrorcs. [lobexnaer
KOMaH/1a, HaOpagias 0oJiblie OaJIIOB.

Tabnuua 5. [Ipumep HauncieHrs 6alIoB 3a UTPY MaTeMaTUYECKasi Kapycelb

Komanma | 1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 | 15 | Cymma

Kom.N |+ [+ [+ |- + |+ |+ |- - + |+ |- - - + |21

bansl 1 /2 |3 |0 |2 |3 |4 |0 |0 (2 |3 |0 |O |O |1 |21

I[To oxoHuaHuM Wrpel HEOOXOAUMO TOACUMTATh HaOpaHHBIE KaXKIOU
KOMaHJI0M Oayibl (MOKHO JCJIETUPOBATh 3TO CaMUM Yy4YalUMCS) U OTJIACUTh
pEe3yJIbTaThl UTPHI.
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MaTtemaTun4deckas Kapycelb: CJIOKHBIH BapHuaHT

CJ10’KHOCTb MOATOTOBKHU: CPEIHSIS.

C/10’)kHOCTHh TIPOBeJeHUsi: BBICOKas (TpeOyeT MOCTOSIHHOTO KOHTPOJS U
BHUMATEJIbHOCTH; BAXKHO YOSIUTHCS, YTO yUAITUECs YETKO YSICHUIIN MPABUJIA UTPHI
U B COCTOSIHUM CaMH KOHTPOJIMPOBATH MPOIIECC MOTYUECHUS 3a/1a4).

Heo0xoaqumoe oGopynoBanue W yciaoBusi. J[ns memarora: mpUHTEp JUIs
pacreyaTky 3a7ad M OTBETOB JJIS YYUTENs, KOp3uHa Iy Oymar. s ydamumxcs:
OyMmara, MHIIyIIME NPUHAJICKHOCTH, AyIUTOPUS C BO3MOMXHOCTBHIO OBICTPOTO
JIOCTYTIA K YUUTEII0 OT KaKJO0Tr0 YYEHUKA / KaXKI0M TapThl.

IloaroroBka: Hy>)kHO TonoOpath gABa Omoka mo 20-30-40 3anay,
JKEJIaTeIbHO BO3pACTAIOIIEH CIOKHOCTHU, C OJAHO3HAYHBIM OTBETOM. B mepBom
0510ke (OH Ha3bIBACTCS «MCXOAHBIA PyOek») 3aaul JOJKHBI OBITH MOMPOIIE, BO
BTOPOM («3a4€THBIM pyOex») — MocoKHee. 3aladyll HyMEpYIOTCs M0 MOPSAIKY U
3allMChIBAIOTCS B TaOMUIy, KaK yKa3aHO HUXke. PacrneuaTsiBaeTcs maker 3ajad 1o
KOJIMYECTBY IpEAnoaaraéMblx komana (cM. Tadi. 6) U OAWH JUCT C OTBETAMU JJIS
yuuTens. 3adaud  JJid  yYaluuxcs paspesaloTcs Tak, YTO Kaxkdas 3ajada
OKa3bIBa€TCS Ha OTMEIBHON KapTO4yKe, M TPYIIUPYIOTCA MO3aAauHO (HAIPHUMED,
CKPEIUISIIOTCA CKperKoi). B panbHeleM 3aauyu peKOMEHIYETCSl Pa3oXUTh Ha
CTOJIE IO OJIOKaM U 10 BO3PACTAHUIO HOMEPOB TaK, YTOOBI ObUIO yI00HO pa3/iaBaTh
ux ydamumcs. Takke pacredarsiBaeTcsi OJaHK pe3ynbTaToB (cM. Tad’d. 4), B
KOTOpPBIN OyIyT BHOCUTBCS M03a/lauHble pe3yiIbTaThl. PekoMeH1yeTcs pacnedaraThb
€ro JO0CTaTOYHO KPYNMHO M 3aKpENuTh Ha JOCKE, YTOOBbl Yydalluecs MOTJIH
CaMOCTOSITENIbHO BHOCUTh PE3YJbTAThI.

Tabnuua 6. biank 3aga4 uisi UTpel MaTeMaThueckas Kapycelb (CIOMXKHBIM
BapHaHT)

1 (ucx) YcnoBue 3anaun 1 (3au) | YcioBue 3agaun
2 (ucx) YcnoBue 3agaun 2 (3au) | YcioBue 3agauu
3 (ucx) YcnoBue 3anaun 3 (3au) | YcinoBue 3amauu
n (ucx) Ycnosue 3agaun n (3au) | YcnoBue 3amaun

Komanasel o 1-2 gyenoBeka.

Ieas urpoul. HaOpate kak MOXXHO Oouibllie OajljiOB, COCTaBUB KaK MOXKHO
0oJiee TMHHYIO TIEMOYKY IMPABHJIBHO PEIICHHBIX 3a/1a4.

Xox urpbl: OCHOBHAas KOHUENIMS: 3aJa4ll MCXOJHOTO pyOeka HYKHBI,
4yTOOBI MEPEXOJUTh Ha 3a4eTHBIM pyOex. 3amauu 3ayeTHOro pyOeka HYKHBI,
YTOOBI MOJTYYaTh OAJLIBI.
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Kaxxnas xomaHaa moy4aeT mo oJHOH (B Ciiydae KOMaHJIbI U3 JABYX YEJIOBEK
MOJKHO 2) 3aJaue UCXOJHOTO pyOeka W HauumHaioT ee pemarh. ClaBaTh HYKHO
TOJILKO OTBET, KOTOPBIA MHIIETCS MPsAMO Ha KapTouke ¢ 3agadamMu. Ha perienue
3aJja4l MOKHO JaBaTh OT | 70 3 MOMBITOK (B 3aBUCUMOCTH OT W3YYEHHOCTH TEMBI
¥ ypOBHS Kjacca). Eciiu mombIToK O0JIbIlie OJTHOM, TO KaXKIYI0 HEBEPHYIO MOTBITKY
HY)KHO OTMEYaTh Ha KapTOYKE OTIACIbHBIM MHHYCOM. Kak TOJBKO MOIBITKH
3aKaHYMBAIOTCS, KapTOYKa BHIOPACHIBACTCS, a yJalluecs MOIy4yaroT CIEAYIOIIYFO
3amauy. [Ipu 3TOM B ciTydae MpaBHIIBHOTO PEIICHUS 33/1a4l KaK UCXOTHOTO, TaK U
3a4eTHOrO pyOekeil, KOMaHAa IMOJIy4aeT 3ajJady 3a4eTHOro pyOeka, a B CiIydae
HEMPaBUJILHOTO PEIICHHs 33a/ladyd KaK HMCXOJHOT0, TaK M 3a4eTHOTO pPyOexkew,
KOMaH/1a MoJy4aeT 3a7ady MCXOAHOro pyoexa. Ilpu 3ToM mpaBHIIbHO pelieHHas
3a/laya 3a4eTHOro pyoOeka NPUHOCUT Oasiibl, HAYKMCISIEMbIE 10 IpPaBUIIaM,
ONMMCAHHBIM HIDKE, a TPaBWJIBLHO pEIIeHHAs 3aJada HCXOMHOTO pyOexa macT
BO3MOXKHOCTH peIaTh 3a7a4u 3a4eTHOro pybexka. HempaBuipHO perieHHas 3aaada
3a4ETHOTO pyOeka MpepbiBaeT I1enouky. [Ipu 3ToM HOMep ouepenHoOl 3ajayu,
MOJIy4aeMOM Ha UCXOJHOM pyOeke, He 3aBUCUT OT HOMEpa 3ajiay, MoydaeMou Ha
3aueTHOM. Hampumep, komanaa pemnmia 3aaa4dy 1 (Mcx) U mepenuia Ha 3a4eTHBIN
pyOex, rhae cHavana pemmia 3agadd 1 (3a4), 2 (3aud), 3 (3au), a IpU PEHICHUU
3amaun 4 (3au) gpomyctuna omuOky. Crenmyromas 3ajada, KOTOPYIO OHHU
nosyqaroT — 2 (ucx). Ecnu ke oHa Oyner perieHa NpaBWIbHO, TO OHA MOJYYUT
3ajauy 5 (3a4), KoTopas clieyeT 3a HePaBHILHO PEIICHHOM 3a1aucii 4 (3a4).

Baxno O6paTI/ITI> BHHMAHHUC YHAIOIUXCA, YTO OHU CaMHU JOJIKHBI CIICOAUTD 3a
TCM, KaKYIO CIICAYIOIIYIO 3a1a49y OHH JOJDKHBI ITIOJIYUYUTD.

Ecnu 3amaya 3auetHoro pyOexa pelieHa MNpaBWIbHO, TO YYUTENb WM
ydaluecs CaMOCTOSITEIbHO CTaBSAT IUTFOC B OJAHK  pe3yJibTaTOB, €CIH
HENPABUIIBHO — TO MUHYC.

Oxonuyanmne urpbl. Mrpa 3akaHuuBaeTCs, €CJIM 3aKaHUYMBAECTCS BpEMs WJIU
€CJIM KOMaHa pelinia BCce 3a7a4i Ha 3a4e€THOM pyOexe. 3a IsATh MUHYT JIO KOHIIA
BPEMEHM IIPEKpaIllaeTCcsl BblJaya HOBBIX 33/1ad, YydYalquecs MOTYT TOJbKO
3aKaHYMBaTh PEIIEHUE 3aJ1a4, KOTOPbIE €CTh Y HUX HA PyKaX.

Hauucienue 0a/10B M yCJIOBHE BBIMIPbIIIA. 33 TMEPBYI IPABHIBHO
pEILIEHHYIO 33auy 3a4eTHOro py0eka KOMaHJa ModydaeT OJUH 0al, 3a KaXKIyko
CJIEYIOIYIO MPaBUIBHO PELICHHYIO 33Ja4y OHA MOJy4yaeT Ha OAUH 0asul OoJblle,
KaXK7asi HEMPaBWIbHO pElICHHAas 3ajja4ya Ha OJMH YMEHbBIIAET KOJUYECTBO OayioB
(1o MuHUMyMa B OJMH 0ajul), KOTOpOE KOMaHJa TMOJYyYHT 3a  CIETYIOIIYIO
NPaBUILHO PEHICHHYIO 3a/a4y (CM. mpuMep B TaOl. 5 B MPOCTON BEPCHUH HIPHI).
Utoroseie Oamnbl cymmupytotcs. lloOexnaer komanaa, HaOpaBmasi OoJblle
0asIoB.

[Io oxkoHUaHWHM WPl HEOOXOIUMO TOJCYMTATh HAOpPAaHHBIE KaXKIOU
KOMaHJA0M Oaiabl (MOXKHO JeJerupoBaTh 3TO CaMHUM YYallUMCs])) M OTJIacuTh
pe3yJIbTaThl UTPHI.
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C mnpuMepamMu MaTeMaTUYECKOM Kapyceld MOXKHO O3HAaKOMUTHCS B
MIPUJIOKEHUH 2.
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MaremaTu4yeckas perara

O0s1acTh NIPUMEHUMOCTH. DTy WIPY XOpOILO MCIHOJb30BaTh B CHUTYallUH,
KOTJIa BaXKHO, YTOOBI yJallrecs 3alyChIBaIM MOIPOOHBIE PEIICHUs 3a1a4

CJ105KHOCTH MOATOTOBKH: MUHUMAaJIbHAS.
CJ10:KHOCTD NIPOBEIEHUsI: CPETHSIS.

Heo0xoxumoe oGopyaoBanue u ycjaoBusi. s memarora: IpuHTEp s
pacriedaTky 3aja4 U OTBETOB JJI yYUWTENS, JUCTHI JJISi OTBETOB 1O KOJHYECTBY
3a7a4, YMHOKEHHOMY Ha KOJIMYeCTBO KOMaH. [l ygamuxcs: Oymara, TUIIyIme
IPUHAICKHOCTH, Ay TUTOPHUS C BO3MOXHOCTBIO CECTh KOMAH 0.

HoaroroBka: HyxHo mnogoOpaTe TpuU-ueTbipe OJOKa MO TpPU-YETHIPE
3aJ]a4ul, B KOTOPBIX BO3MOXKHa U epeHIpoBaHHas OlleHKa pemieHus. B pamkax
OJHOro OJOKa 3aJayd JOJDKHBl OBITh OJHOM CIOKHOCTH, OJIOKM JOJIKHBI
pacnojaratbcsi B OpsIKE BO3pacTaHUs CIOXKHOCTHU 3aj1ay; B IEPBOM OJIOKH 3a/1a4u
JOJIKHBI OBITh TAKOW CII0KHOCTH, YTOOBI UX MOIJIA PELIUTH BCE YYACTHUKH.

3amaun pa3MeIalTcs Ha KapToykax Mo Oyiokam ¢ 3aroioBkoM «llepBbiii
sTany, «BTopo# sTam» U T.J. U YKa3aHHMEM CTOMMOCTH KaKJIOW 3ajauu OJioKa U
BpEMEHM pelieHus 0yoka. PekoMeHayeTcss CTOMMOCTh 33/1au PaclpeiessaTh Tak,
4TOOBl CTOMMOCTH 33Jaud MOCIEAHEr0 Typa OTHOCHUJIACh K CTOMMOCTH 3aJayu
HEepBOro Typa Kak 3:2 (T.e. Uil TpeX TypOB, HAaIIpUMeEp, 3aJaua IEpPBOro Typa CTOUT
4 6aina, BTOporo — 5 0ajuioB, TPEThEro — 6 0ajuioB; Jisl YEThIpEX TYpoB — 6, 7, 8 u
9 G6amoB u T.1.). Bpemsi pexomeHayercs pacnpeneiuTh Tak, YTOObI Ha TMEpBbIi
3Tal €ro MPUIIIOCh MEHBIIE BCEr0, Ha BTOPOW — 0OJIblle BCEro (HampuMep, Ha Tpu
sTana 3To Moxet ObITh 10, 15 u 20 munyT; Ha 4 3Tana — 5, 10 15 u 20 MunyT).

Komanarpl 1o 3-4 yenoBexa.

Heans urpsl. Habparh kak MOXXHO Ooiibilie 0ajioB, MPaBUIBLHO PEIIUB U
pacmucaB pelieHrne Kak MOXHO OOJIbIIEero KOJTMYeCcTBa 3aad.

Xoa urpsel. Kaxgas koMana noixy4aeT 3a/iaqu MepBOTo dTara v JIUCThI IS
3aMMCH PEIICHHs] MO0 KOJWYECTBY 3a/lad M HAYMHAET WX pellaTb M 3alMChIBaTh
pelieHus Ha JIMCThl OTBETOB. [l0 OKOHYaHMM BpPEMEHU 3Tana peleHus
coOMparoTCsi, Y4YUTEIb PACCKA3bIBAET PEIICHMs] BCEX 3aJad JIaHHOIO 3Tana |
paszaer 3amauu cieayromlero stamna. [loka yvamuecs pemaroT, yuuTelb NPoOBEPsSIET
pelieHus 3a7a4 MpeablIyIIero 3Tana 1 3aHOCUT Ha JOCKY pe3yiabpTaTel. [IpoBepka
3a/lay IOCJIEIHEro 3Tana W OIJIAIEHUE PEe3yJbTaTOB JOIYCTUMO OCTaBUThH [0
CJIEIYIOLIETO YPOKA, ECIIM BPEMEHHU B PAMKAX OJHOT'O YPOKa HE XBaTaeT.

OxoHuaHue HI'PbI. I/Irpa 3aKaHYMBACTCA, KOr'la 3aKaHYWMBACTCA BPEM,

OTBCACHHOC Ha PCIICHUC BCCX 3ada4.
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Hauyucienue 6a/1/10B ¥ yCJI0BHEe BBIMTPBIIIA. baibl HAUUCISIOTCS MOCTE
Ka)KJIOTO 3Tara, pe3ybTaThl 3aHOCATCS Ha JIOCKY TaK, YTOObI BCE YYAaCTHHKHU HMX
Bujenu. [ToGexaaeT koManaa, HabpaBias 60JbIe OaIOB.

C npumepaMH MareMaTHYECKOM peraTtbl MOYKHO O3HAaKOMHTHCS B
IIPUJIOKEHUH 3.
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MareMaTHYeCKHUN OMATJIOH

ObaacTnb NMPUMEHNUMOCTH. Ota urpa roauTCsa KakK A HTOI'OBOI'O
IOBTOPCHM:, TaAK U IJIA OTpa6OTKI/I HaBBIKOB B OI[HOﬁ TEMC.

CJ105KHOCTH MOATOTOBKH: MUHUMAaJIbHAS.
CJ10:KHOCTD NIPOBEIEHUsI: CPETHSIS.

Heo0xoxumoe odopynoBanue u ycjaoBusi. Jlis memarora: mpuHTEp s
pacreyaTky 3ajJa4 ¥ OTBETOB JUISl YUMTENsI, KOp3uHa Jjis Oymar. JIis ydamumxcs:
Oymara, TUIIyIIAE NPUHAUICKHOCTH, AYJAUTOPUS C BO3MOXHOCTHIO OBICTPOTO
JOCTYNa K YYHUTEII0 OT KaXJI0H KOMaHIbl. BO3MOXXHO NpOBEIECHHE WIPHI C
BO3MOXKHOCTBIO peajibHOro Oera (Hampumep, B 3ayie I 3aHITHA (U3MIecKon
KyJIbTYpOil).

IoaroroBka: HyxHo mnomgoOpaTh Tpu-ueThipe OJioka 1Mo 8§ 3amady cC
OJIHO3HAYHBIM OTBETOM. B pamkax ojHOTO 0Ji0Ka 3aja4u JOJDKHBI OBITH OJTHOM
CJIOHOCTH, OJIOKHM JIOJDKHBI PacrioiaratbCsi B MOPSIKE BO3PACTAHUS CIOKHOCTHU
3aJlay; B MEpBOM OJIOKH 3aJ1a4¥l JOJKHBI ObITh TAKON CIOKHOCTH, YTOOBI KX MOTJIU
PELIUTh BCE YYaCTHUKH.

3amaun pa3MemarTcs Ha KapToykax IO OJIOKaM C 3arojioBKamu «Jlexayw,
«Cuns», «Crosa», «Ha xomxy» (ubo «IlepBoiit pyOex», «Bropoii pydex» u T.1.).
BuyTtpu Onoka 3amausi HEOOXOAMMO pa3lieuTh Ha JIBE TPYIIbBL: S5 3amay
(«OcHoBHas 06oiiMay») u 3 3amaun («3anacHbIe MMyJ»)

Komauasl 110 2-4 yenoseka.

Heanb urpul. HaOpaTh Kak MOXHO MEHBIIEE UTOTOBOE BpPEMs, MPABUIIBHO
pelrB He0OXO UMb MUHUMYM 3a/1ay.

Xoa wurpsi: KomaHIpl MOJIy4arOT 3aJadyd IIEPBOTO 3Tala M HAYUMHAKOT
pemarh 3aJayd «OCHOBHOM OOOHMBI», B 3TOT MOMEHT HAUYMHAETCA OTCUET
BpeMeHU. Kak TOnbKO KOMaHIa CUMTAET, YTO OHU PELIWJIM BCE 3aJa4l, OHU UX
CHAIOT, a YYHUTENb MPOBEPSIET MPAaBHIBHOCTh OTBETOB. EciM CKOJBKO-TO 3aaad
pEIIEHO HENMpPaBWIbHO, TO Y4YalllMecss MOTYT PEIIUTh 3aJaud M3 «3almacHOu
00oitmMbl». Kak TonbKo mATh 337a4 OyAET pPEelIeHO BEpHO, JIMOO 3aKOHYATCA 3aa4H
3amacHod OOOMMBI, KOMAaHIbl MOJY4YaloT IMTpapHOE BpeMs IO KOJIUYECTBY
HEBEPHO PELIESHHBIX 3a/1a4 (10 MATH) U cienyronuil 6sok 3aga4. Lltpadnoe Bpems
pEeKOMEHIyeTCcsl TPUOIM3UTENIBHO pPacCYUTaTh M3 TOTO, CKOJBKO BPEMEHHU
ydaiuecs TpaTAT Ha OJHY 3ajady Oioka (0T omHoW nmo 5 muHyT). Jlomyctumo
3aMEHUTh BHUPTyaJibHOE HITpadHOE BpeMsl Ha pealibHOe (Hampumep, MpooOekaTh
JIBa Kpyra 1no (u3KyJIbTypHOMY 3a1y, A€CATh pa3 OTKAThCS U T.I1.)
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Oxonuyanue urpsbl. Mrpa 3akanumBaercs, Korja 3aKaHuYMBaIOTCS BCE 3aJja4u
(7151 KOHKPETHOM KOMaH/bl) WJIM KOTJ]a 3aKaHYUBAETCS BPEMS ypOKa.

Hauncnenne 6a/i0B M yciaoBHe BbIMIpPbIA. HTOroBBI pe3ynbrar
CKJIaJbIBAE€TCSI M3 YUCTOrO BPEMEHH, 3aTPaueHHOrO0 Ha pelleHue 3axad Hu
mrpadHOro BpeMEHH 3a HepelleHHble 3ana4yn. [loOexmaer komanaa, HaOpaBias
MEHbILIEE CYMMapHOE BPEMHL.

C npumepamMy MaTeMAaTHYECKOro OHATIOHA MOYKHO O3HAKOMHUTBCA B
IIPUIIOKEHUHN 4.
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MarteMaTH4yeckKkoe JOMHHO

O0JacTh NPUMEHUMMOCTH. JTa UTpa MOAXOIUT, KOT/la HY>KHO OTpaboTaTh
pelieHre 3a7a4, B KOTOPhIX MOXXHO JOMYCTUTh OMMOKY (mpomyctuts O[3 win
OBP, 3a0bITh ITPO MOJTYJIb TP BHIHECEHUH U3-TI0J 3HAKa KOPHS U T.II.).

CJ10:KHOCTH NMOATOTOBKHU: CPEJTHSIS.
CJ10:KHOCTDH TIPOBEIEHUsI: CPETHSIS.

Heo0xoaqumoe oGopynoBanue W yciaoBusi. J[ns memarora: IpUHTEp JUIs
pacreyaTky 3a7ad M OTBETOB JJIS YYUTENsl, KOp3uHa Iy Oymar. s ydamumxcs:
OyMmara, MHIIyIIME MPUHAJICKHOCTH, AyIUTOPUS C BO3MOMXHOCTBIO OBICTPOTO
JIOCTyNa K YYUTENIO OT Ka)KJI0M KOMaH/bI.

HoaroroBka: HyxHo nogoOpats 28 3a1au pa3ianvHoi cioxxHocTH. Kaxaas
3a/laya pa3MelaeTcsl Ha KapTOYKy-AOMHHOUIKY, HyMEpOBaHHYIO OT «0-0» n10 «6-
6». Pacripenenars 3a7aun O KapTOYKaM HYXKHO M3 pacdera, YTO MaKCHUMAaJIbHBIN
NOJIy4YEHHBIM 3a 3afady Oayul paBeH CyMME uucel Ha JoMmuHomke. Kaprouku
HY’KHO Pa3pe3aTh U pACIpPENeNTh 110 NOPSIKY, CIPYIIIMPOBaB BCE KAPTOUKHU IS
OJIHOW KOMaH/BI.

Komauasl 110 2-4 yenoBeka.

Hear urpsl. HaGpaTh kak MOXXHO OoOJble 0aioB, PEIIMB Kak MOXKHO
OoJbIIIe 33724 C TIEPBOM MOMBITKH.

Xox wurpel: KomManga mnosydaeT KOJWYECTBO 33aJady C MHUHUMAIBHO
BO3MOXXHOM CTOMMOCTBIO IO YHCITy YeJIOBeK B KoMaHje. Kaxmayro 3amaqy (kpome
3agaun «0-0») MOXKHO caaBaTh JBa pa3a. Eciu 3amada caaHa mpaBHIIBHO C TIGPBOTO
paza, TO KOMaHaa ToJiydaeT cyMMmy OayioB noMuHomiku. Eciau 3amava ciaaHa
MPaBWJIBHO CO BTOPOTO pas3a, TO KOMaHJa MoJiydaeT OOJbIIuN Oalm U3 JBYX
HaMMCaHHBIX Ha JoMUHOIIKE. [Toce Toro kak 3ajayda peiieHa (Miy JBa pas3a ciaHa
HEMPaBWIbHO), y4alluecss MOTYT BbIOpaTh, KaKyl 3a/lauy OHU XOTAT MOJIYYUTh
nanpiine (Ha3pBAlOT JOMUHONIKY). JlomuHomKy «0-0» MOXHO caaBaTh TOJBKO
OJIVH pa3; 3a €€ MPaBUJIbLHOE pelIeHre KoMaHa nojay4daet 10 6amios.

Oxonuanue urpbl. rpa 3akaHuMBaeTCs, €CIU 3aKaHUYMBAETCS BpEMs WIH
€CIM KOMaHJa pellnjia BCe 3aJayd. 3a NATh MHUHYT JI0 KOHI[A BPEMEHH
MpeKpamaeTcsi BblJaya HOBBIX 3aJa4, ydyalluecs MOTYT TOJIbKO 3aKaHYMBaTh
peuieHue 3agad, KOTOpbIe €CTh Y HUX Ha pyKax.

Hauuciienue 0a/u10B M ycjoBHe BbIMIpbIma. Hrtoroas cyma OajioB
CKJIAJIIBACTCS U3 MOJYYCHHBIX 0aIOB 3a Kaxayto 3amady. [lobexmaer koMaHma,
HaOpaB1Iasi 0oJbIe OAIIIOB.
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C npumepamMu MaTeMaTUYECKOTO JOMHUHO MOXKHO O3HAKOMUTBHCS B
MIPUJIOKEHUU 5.
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Maremaruueckas NnmeHTarpamma

O0s1acTh MPUMEHMMOCTH. DTa UIpa Xopouia JJisi OTpaObOTKH HABBIKOB B
TOJIBKO YTO MPOWUJIEHHBIX TeMaX (JIMHEHHbIE YpaBHEHHUS, KBaJpaTHbIC YPABHEHUS,
CUCTEMBI YPABHEHUH U T.II).

C10:XHOCTDH HOATr0OTOBKH: BbICOKAA.
CiaoxHOCTH NMpoBE€JACHUA: MUHHMAJIbHAasl.

Heo0xoanMmoe obopyaoBanme W ycjaoBusi. /s memarora: MpUHTEp IS
pacnedatku mpaBwiI. Jlas ydamuyxcs: Oymara, NHINYINIME MPUHAIICKHOCTH,
KOMIIBIOTEPBI 110 KOJHMYSCTBY KOMaHi ¢ ycraHoBieHHeiM Microsoft Word,
LibreOffice Writer wam HMHBIM NPUIOKCHHEM, ITOAACPKUBAIOIIAM OTKDPBITHE
TEKCTOBBIX (aiiyioB ¢ (opmartupoBaHueM (GOpPMYyI WM PHCYHKOB 70 NAPOIIO.
Bo3Mo)keH BapuaHT MPOBEACHHS C pa3MEIIEHHEM 3ajad B HHTEPHETE, TOIna
HEOOXOUMBI KOMIIBIOTEPBI, IJIAHIIETHI WIH MOOUJIbHBIE TeIe(hOHBI C JOCTYIIOM B
WHTEPHET, MUHUMaTbHOE 3HaHue yunteiaem HTML u JavaScript.

IHoaroroska: /Iy Hayana Hy)KHO IPUIyMaTh CXEMY, IO KOTOPOU ydaluecs
OyAyT pacKpblBaThb HOBbIE 33/aud (CM. IPUMEpP TAKOW CXEMbl Ha pPUCYHKe 1).
[Tocne 3Toro0 HEOOXOAUMO MPUAYMATh 334a4U MO KOJIUYECTBY UCHOJIb30BAaHHBIX B
CXeM€e KpPY>KOUYKOB. 3aJa4Ml JOJKHbl UMETh IOCTATOYHO KOPOTKUE U OJTHO3HAYHBIE
OTBETHI, CII0KHOCTh JIOJKHA BO3PACTATh 110 MEPE MPUOIMIKEHUS K KOHILY.

33,[[3‘-1](1 CBOIATCA B Ta6JII/II_Iy, B KOTOpOﬁ YKa3bIBACTCA YCIIOBHUC 3aJa4du,
OTBCT Ha HCC U IIapPOJib, HCO6XOI[PIMI>II?I oA €€ OTKPBITHA, COCTaBJICHHBIN W3
OTBCTOB Ha IIPCALIAYINUC 3a1a9U II0 CXCMC.

Jlanee 3aaun 3aMMChIBAIOTCS Kakaas B OTAeabHbIN (aitn MS Word, daiisr,
HAa4YMHasi C HEKOTOPOro HoMepa, mudpyroTcs napojeMm. [lepBbie 3amaun MOKHO
MOMECTHUTH B ojiuH (haiin. daiinel pekoMeHIyeTcsl Ha3bIBaTh «3anava 1», «3amaya
2» ¥ T.J., 7100 WHBIM OJHOTUIIHBIM 00pa30M, B KOTOPOM YYacTBYET HOMED
3amaun. Bee (aitsibl coxpaHstoTes B OTICNBbHYIO MaMKy.

Hanee HeoOXomumo co3aarh (aili ¢ omucaHueM, B KOTOPBIH TOMEIIECHA
cXeMa M TMOJPOOHO OMUCAHbI MPaBHIa, MO KOTOPBHIM 3aMUCHIBAIOTCS OTBETHI H
dbopmupytoTcs maponu (C TpUMEpaMH ONMHMCAHUN MOXKHO O3HAKOMHUTBHCS B
NpUiIoKEeHUH 6). DTOT ¢aila KelaTreibHO Pa3MECTUTh HA OJHOW CTpaHUIEC U
pacrieyararsb.

Takxe peKOMEHIyeTCsl CO3[aTh W pacleyaTaTh I ydaluxcs TaOiuily, B
KOTOpPOH yKa3aHbl HOMEpA 3a7a4 U OCTaBJIEHBI CBOOOJHBIC SUYCHKU JJIT OTBETA U
apoJIsl.
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Bo3moxen BapuaHT pasmernienus 3ananuii B HTML-daiinax, ¢ oTkpeiTueM
daiina mo maposro (OpraHu30BbIBACTCS, HaIpHUMep, MocpeacTBoM JavaScript) c
MOCJIEYIONIMM pa3MelieHrneM (ailJioB B MHTEPHETE C BO3MOXKHOCTBIO JOCTyIa
BCEX yYalIuXcs.

Pucynok 1. [Ipumep cxemsl i1t urpsl «llenTarpamMmma Mo3ray

Tabnuua 7. Tabnuna amns noarotToBky urpsl «IleHrarpamma Mo3ray

3anaua | Yciosue OtBer [Taponb

1 Ycnosue 3anaun 1 Ortser 1 -

2 Ycnosue 3agaun 2 Otser 2 -

3 Ycnosue 3amaun 3 Otser 3 -

4 Ycnosue 3anaun 4 Otser 4 -

5 YcnoBue 3amaun 5 OtBer 5 -

6 Ycnosue 3agaun 6 OtBer 6 Otser 10T1BeT 5

7 Ycnosue 3agaun 7 OtBer_7 Otser 10T1BeT 2

8

9 VYcnosue 3agaun 21 Otger_21 Oter_160t1BeT 17
OtBer_180tBer 19
Otser 20

Komanaspl 1o 1-2 yenoseka.
Iesan urpsol. J{o6paThCs 10 KOHIIA WKW OTKPBITh KaK MOXKHO OOJIbIIIE 3a/1a4.

Xox wurpel: Yuaiiuecsi pacrojararorcs 3a KOMIbIOTEpaMH, Ha KOTOPBIX
pa3MellieHa mnarmka co BceMH (ailliaMu M MOJy4aroT JIMCT C ONMUCAHUEM IpaBuUIL.
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Yyutens moapoOHO OOBSCHSET MpaBWiIa U TMPUBOAUT MPHUMEPHI, MOCIE YEro
yyallMecss HAYMHAKOT pelaTh 3aJayd U IBITAIOTCS CaMOCTOSATENIBHO OTKPBITh
cienyroue (Qailibl ¢ 3a7adaMu, CaMOCTOATENbHO HIIYT OIIMOKH B CBOMX
pemeHusIX. JlOMyCTUMO NOJACKAa3bIBaTh YYalllUMCS, €CJIM OHM JOJIT0 HE MOTYT
pelTh KaKkylo-TO 3a/1auy (yKa3aTh Ha OLIMOKY, MOACKA3aTh X0l pEelIeHUs U T.I1.),
HO HE KeJIaTEeJIbHO JeJIaTh 3TO cpasy ke MOocie IEPBOM JKe OIUOKH.

OxoHuyaHue HI'PbI. I/Irpa 3dKaHYMBACTCA, KOI'Id 3aKaAHYMBACTCA BPCM,
h1%(s0) KOIrJla KOMaH/1a a01uia J0 KOHIIA, OTKpPbLJIa U pCiIniia IMOCJICAHIOI0 3a1a4y.

Ha4vuciaenue 0anioB W YycjJoBMe BbIMIPbIIIA. Eciu HET KOMaHIBI,
KOTOpas JOIUIa O KOHIIA, mo0eaa MpUcyKaaeTcsi KOMaHae, OTKPHIBIICH Ooblie
BCETO 33/au.

C nmpuMepamMu MaTeMaTU4Y€CKOW MEHTarpaMMbl MOYXHO O3HAKOMHUTBHCSA B
MIPUIIOKEHUHN 6.
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3aK/JII0YeHne

Kak moka3piBaeT MOM MHOTOJIETHUM OIIBIT UCIIOJIB30BAHUS UIP HA YpPOKax H
BHEYPOUHBIX 3aHATHAX MATEMATHUKOW, ydaluecs C YAOBOJIBCTBHEM HIPAIOT B
UTPBI, TIOMYyTHO OCBaMBas HEOOXOIWMBbIE TeMbl. BaxHO, 4TOOBI HMHTEpec He
TEpsUICSA, TO3TOMY HEOOXOJUMO HE HCIOJIb30BATh HWIPHI CIWIIKOM YacTo U
UCIIOJIb30BaTh B pabOTE C OJTHUM KJIACCOM pasHble Urphbl. Jlake MpencTaBICHHBIX B
JaHHOM pa3pabOTKe Urp XBATaeT, YTOOBI 00ECIEUUTh TaKOE pa3HOOOpas3ue.

[Ipu BBIOOpE WrpHl BaXXHO OOpamaTh BHUMAaHUE HAa KOHKPETHYIO
oOpa3oBaTenpbHyI0 3a7ady, CTOSIIYI0 TIepea TMeJaroroM u BEIOMpATh OoJiee
MOAXOAIIYIO B KaXKJ0M KOHKPETHOW CUTYallHU UTPY.

B nanHoli MeTonuueckoil pa3pabOTKe MPEACTaBICH HE BECh CIEKTP
MPUMEHAEMBIX Ha YpPOKAaX M BHEUIKOJBHBIX 3aHATHUAX MaTeMaTukou wurp. B
JAIIbHENIIIEM MPEANONIAracTcs NOMOJHATh APXUB UTD.
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IIpuioxkenne 1. MaremaTn4yeckas adaka

5-6 kJaacce. Adaka 1J1s1 NOBTOPeHUs1 TeMbl «/{poom»

3agaHusda

YacTb 10 nesgomy

Iesoe mo yacTu

Joasi

CMmech

IIpumepsl

10 | B marom xiacce yuuresd | lllects  naTuknaccHukoB | B msarom knacce yuures | Y Onuka 80 Hakieek, y 11
12 uenosek. JIBe TpeTH | yMEIOT CTOATH Ha rosioBe. | 12 yenoBek. Bocemb u3 | Anapes Ha 20 Hakieek 12 EE'E t43,6
u3 HUX yMEIOT | OT0  pOBHO  IIOJIOBMHA | HUIX yMEET pHUCOBaTh | Oouiblie, yeM y DJuKa, y
MEJIOJUYHO  CBUCTETh. | NATUKIACCHUKOB. CKOJIbKO | yepTukoB. Kakyto noito | Mumu — TpeTbss 4acTb
Ckounbko YeJOBEK YUYUTCS B IISITOM | COCTABISIOT 3TH | BCEX HaKJeeK DJuKa U
MATUKIACCHUKOB ~ yMEET | Kiacce? y4damuecs? AHzipesi BMeCTEe B3ATHIX.

MEJIOMYHO CBUCTETH? CKONbKO  Hakieek Yy
Mumm? V DOmuka? VY
BCex BMecTe?

20 | Yoopmuna Mblia noasl | Oguk  3a nepBel  ypok | M3 21 ywamerocs | IlatuxiaccHuku 3 1 5 2
nox napramu. W3 nByx | mponons 0,4 xopumpopa, a | BTOpoin CTYIICHU | IPUHECIN B KJacc 3 Kr (55 + 185 - ?E) :165
IATHIX MapT €H MOJ HOTH | 32 BTOPOW — OCTAJIbHYIO | CEMEpPO HE NpUIUIO B | KOHGET. 3a  MepBylO
BBICBITNIATIOCH HeuTo | yacTh Kopuzaopa. Kakosa | mkonmy. Kakas jgons | mepemeHy oHM chenu 1/6
cTpaHHoe. M3 CKONBbKUX | ATMHA KOpUIOpa, €CIOM 3a | yJaluxcs NpUIUIa Ha | YacThb KOHQeT, a 3a
[apT HUYETO HE BBINAJIO, | IEPBBII YPOK Onuk | ypoku? BTOpYI0 — 4/25 octatka.
eciu BCET0 oHa | nponon3 Ha 80 M MeHblIIe, Ckonpko KOH(eT
yOupanach oJ 65 | uem 3a BTOpOI? ocTasnock?
napramu?

30 | Mnbs exan Ha ckelTe mo | YueHuk 5 kiacca nouend B | U3 24 Hayran | [IstuknaccHuku  mocne 5 5 7 3 3
kopunopy minHoil 240 | moxon Ha 4 nHA. B mepBblil | BBIOpaHHBIX yyamuxcs | yoopku — Hamumm 60 |, (_ 237 1) : (1 3%

MeTpoB. B mepseie 10
CEeKyHJl OH IIpoexai JiBe
TPETH BCETO KOPHAODPA.
CKOJIBKO  METpOB  OH
IIpoexaJl 3a OCTaBLIEECS

JIeHb OH MpOIIeN Y4 BCETO

nytd, BoO BTopoit  3/7
OCTaBLIETOCA IIyTH, a B
TPETUH W YETBEPTHIN

npoxoaui o 12 km. Yemy

1/6 m0OUT TMUPOXKH C
JIMMOHOM, 12 deloBeK
MIUPOXKKH € SA0JIOKaMH, a
oCTaJbHbIE — c
kamyctoi. Kakyro nomno

TeTpaged. 2/5 w3 HUX
ObuM  TeTpaasiMH B
JTUHEEUKY, 74 OCTaTKa — B
KJIETOYKY, a OCTaJbHBIC
— uympcro Oenbie. Ha




BpeMs JO TOro Kak | paBHa JUIMHA BCEro mMyTtu? | 3TUX y4yaluxcs | CKOJIbKO — TeTpajed B

BpE3aJICs B CTCHY? COCTaBISIIOT T€, KTO | JIMHEEUKY ObLIO OOJbIIE,
JO0SIT  MUPOXKKH € | 4YeM TeTpaaeu B
KaIycTomn? KJIETOUKY?

40 | U3 36 Oymaxkek, | Apuma Hanuia ynutky u | Eciu oT umcna otuath | CTexknsiHHas OyTbUIKa ¢ 3 3 7
BAJSBUIMXCA Ha KOBpE, | IycTUIa €€ TMOJ3TU IO | OAHY TPETh €ro, U eue | Bogon BecuT 550 rpamm. 2— 1 — + 24—
NOJIOBUHY  mojoOpana | mapre. YJIMTKa MpoIoisia | OAHY 4eTBepTh ero, 1o | Korma  u3  OyTbuiku 8 4 g
Kapuna, TpeTh ocTaTKa | 4e€TBEPTh NMyTH W eme 12 | momyuurcs JECAT. % 1 4
nogobpara Omma, a|lcM H el ocranoch | Kakyro J0M10 | BHUIAIHA 2 Beeif Bombl, ce | (= — 107— 124
ocraibieie  —  Cons. | mporonstu 3/8 mytu u emie | momydernnoe yucio (10) | Macca cocrasisuia 300 8 5
Ckounbko Oymaxek | 9 cm. KakoBa umMHa | cocTaBiseT ot | rpaMM. CKOJIBKO rpamm
nono6pana Coua? napTbl? UCXO0THOro? BOJIbI OBUIO B OYTBLIKE

cHayana? CKOJIbKO BECUT
nycras OyThuika?

50 | AnenbCUHOBLIBI s | Kars npountana | Mama yurana kaury, B | Muma, Wnes u Kupuin 1 2 3 3
clauu MaKyJaTypbl | MHTEPECHYIO KHUTY 3a TPHU | KOTOPOii OBbLIO 3 | nenwin  Mexay coOoi 1—-+2—+3—| - -3—
cobpanmu 3200 Oymakek. | nH4. B mepBwlii AeHb OHa | pacckasa. [lepBbiii | BCEBKYCHbIE  KOH(ETHI. 2 3 4 5
W3 Hux Oenble OyMaxkku | mpouuTaina 1/5 Bcell KHUTH, | paccka3 oHa mpouMTana | Muma B3su1  cebe V4 1 1
coctapnsmn  55% Bcex | BO BTOpOif — 5/8 ocTaTka, a | 3a 20 MUHYT, Ha uTeHMe | KoHder, Wmps — 4/9 14 — 15— : 2—
Oymaxek, npuuem 2/11 | B Tpermit — 1/3 HOBoOro | Broporo oHa moTparuia | octatka, a Kupumn — 4/5 8 5
u3 HUX ObLIH c | octatka W mnocieanue 16 | Ha 1/6 vaca Goxblle, a | HOBOrO ocTaTKa u
PUCYHKaMH. CKOJBKO | CTpaHUIl. CKOJIBKO | uTeHHe Tperbero | nocnenuue 10 koHper.

OyMa)XeK C pHUCYHKaMH | CTpaHHUI] B HWHTEpecHOM | 3aHsuio Ha 7/12 wdaca | CKonbKO KOHGET B3sUI
cllaly B MaKkyjarypy? KHUTE, KOTOPYIO | MEHbIIIE, YeM MEPBOro U | cebe Kakablil U3 HUX?

npounrana Kars?

BTOpOro BMecTe. Kakyro
JIOJIK0  BpeMeHn Maina
quTana TpeTHit
pacckas?
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OTBeTHhI

Yacrs no nesaomy | lleaoe no yactu | loas | Cmech IIpumepsl
10 [ 8 12 2/3 60, 80, 240 250
20| 39 400 2/3 2100 1
30 | 80 56 1/3 Ha 3 5/9
40 | 12 56 cm 5/12 | 500, 50 50 80/99
50 | 320 80 3/13 | 120=30+40+50 | 4

28




7-8 kaacc, anredpa. Adaka 1Jis NOBTOPeHUs Kypca 7 Kjacca

3agaHusda

YpaBHeHusi M cUCTeMBbI
YPaBHEHMil

HepaBencrBa

MHoroujaeHbl
ajiredpanyecKue BbIpa:KeHust

H

CTeneHy M 0JJHOYJIEHBI

TexcToBbIe 3a1a4H

10

Pemute
YPaBHEHMI:
2x 4 3y =3,
{ 2x—3y=09;

CUCTEMY

T 5
CpaBHuTe uncia =13

Pa3noxure Ha MHOXKUTEIIH:
a—h*"—a-—-=h

BrimosHute neiicTBus:
(=282 B) 3 (-2 b?)3

Hexunii y4damuics
3aayman yucno. Ecnu 3to
YHCJIO YMHOXUTh Ha 4, a
K HPOU3BEACHUIO
npuOaBUTH 8 u
MOJY4YEHHYIO CyMMy
pa3genuTh Ha JBa, TO
nonyuurcs  10.  Kaxoe
YHCIIO0 3ayMan
ydamuiics?

20

Pewure ypaBHeHue:
8x+41 55— 1
3 7

Vkakute HanOOJbIlIee U HAUMEHbIIIEE ECIbIC
4unciia, IpuHauIe)Kalnue nNpoMeKyTKy

[—3,5; 21}
2

Coxpature Ipo0h:
2x* +6xy

Txy +21y°

HaiinuTe 3HaueHne npodH
18%.4%
12¢

Mansimu OpBuH, CaHs u
Erop konaimu — AMKH.
OpBUH BBIKONAJ 25 SIMOK,
Cans Beikoman 80% ot
TOTO,  YTO  BBIKOMAJ
OpsuH, a Erop — Ha math
aMOoK  Oompmie  Cann.
CKOMBKO ~ SIMOK  OHH
BBIKOIIAJIM BMecTe?

30

Pemmte ypaBHeHue:
(x*—16)(x? +4x +4)

(x+2)?

3Has, dYTO 1.1 = x = 4.9
3HaYeHHe BeIpakenns x° + 1.2

OLICHUTEC

Pa3noxxure Ha MHOKUTEIIN:
- px—1

CKOJIBKO
0% () F:) 500
YyeTBepTasi CTeNeHb yucia 57?

IIPOLCHTOB oT
COCTaBJIACT

B mepBoMm Oake B 4 paza
Oosipile MasyTa 4YeM BO
BTOPOM. Korga u3
nepBoro 0aka HepeHiIn
Bo BTOpoil 10 nautpoB
Ma3yTa, OKa3aJoch, 4YTO
BO BTOpoM cTaio B 1.5
pa3za OOJbIe >KUIKOCTH,
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yeM B 1epBoM. CKOJIBKO
Ma3yta ObUIO B 0Oakax
NepBOHAYAIIBHO?

40

Pemmre YpaBHCHUC:

x*—3x°+x—3=0;

Bcerz(a JI1 BEPpHO HEPABEHCTBO

(12 - x) (x + 12) > 3x(6 — x) + 2x (x — 9)
Ecm  pma, 71O  ykaxure — (uHAIBHOE
HCPABCHCTBO [J0Ka3aTCibCTBA, €CJIU HET, TO
NpUBCAUTEC NPUMEP YuCJia, IPU KOTOPOM OHO
HC BBIIIOJIHSCTCA

HaiinuTe 3HaueHue npodu
4b° -9y°
4b* +12by +9y°

_1 _5
2’ Y="%

b=
pu

Brraucnure:
2(3- 7 _10. ?1“]

';.'1.5 +3.?15

B aBrobyce Obuto 0
naccaxxupos. Ha mnepBbix
JBYX OCTAQHOBKaX BBIIILIO
0 M YeJIOBEK Ha KaXKI0u
OCTaHOBKE, a Ha TpeTbei
HUKTO HE BBIIIEN, HO
HECKOJIBKO YEJIOBEK
BOIIUIO, TIIOCJIE€ 4YEro B
aBTOOYyCE cTano k
YEJIOBEK. CKOJIbKO
YeJIOBEK BOILIO B aBTOOYC
Ha TpeThel OCTaHOBKE?

50

Pemnre
YPaBHECHMI:

x+42y=>5,
y+2z2=12,
24-2x=T7;

CUCTEMY

H3BectHo, 4TO c—1<ao<hb+2
2b—1<=5;3c + 2 = 11. Ouenure 3HaUeHUE
BeIpakeHus 2a + 3

WsBecTHO,
X1+ xe=7, X1-X2=2.

3.6 (6.3,
X1X34 xX1x32;

4qTo

Haiinure

IIpu xakom 3HaueHUU N
BEPHO PaBEHCTBO:

() Ry

Yetsipe LIKOJIbHUKA
Jemnanu MOKYIIKU B
MarasyHe KaHI[TOBapoB.
IlepBblii Kynuwi IeHal U
pyuky, 3ammatuB 40
pyOneii, BTOpOW Ky
pydyky W KapaHjaml,
3amiatuB 12 pyOnei,
TpeTUd KynuJl [EeHall,
KapaHJall ¥ JBE TETPaaH,
3arulatuB 50 pyOueit;
YETBEPTHIM KyNu1 MEeHall
u  terpagb. Ckoybko
3aIUIATUIL YETBEPTHII
MIKOJbHUK?

60

Pemure

YPaBHEHHIA:
x+y=A4,

{ (®—y*) (x—y)=16;

CUCTEMY

Haiinure HauMeEHbIIIEE
YIOBJIETBOPSIIOLIEE HEPABEHCTBY

1-2*X+3<3x__ 2X4il

esoe X,

Yopocrute BeIpaXXeHUE

( 4 a-b b) . ( 2a+1
e T b *\g?-p?

)

Beraucnure, ecinm U3BECTHO,
YTO M — HaTypaJIbHOE YHCIIO,

Oombiee 4

{12_522’!+1_E_5:i’! +‘1‘5:

(4557

KaxoBo MUHUMAaJBbHO
BO3MOXKHOE  KOJHYECTBO
YYEHHKOB B KJIacce, €Clid
#IBECTHO, YTO TIPOLEHT
HEYCHEBAIOIIUX B 3ITOM
KJlacce  3aKJIIOYeH B
npegenax ot 2.5% nmo
2.9%?
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OTBeTHI

ypaBHeHI/IH )4 | HepaBeHCTBa MHuoroujeHbl " | Ctenenu u OJHOYJICHBbI TexcToBbBIE 3agaun
CHCTEMBbI ajgredOpanyeckue
YPaBHEHUil BBIPpa:KeHUA
10 (3;—1) > (a+b)(a—b—1) —4a%p1 3
20 10 2; —3 2x 4.5 70
41 7y
30 2 2.41 < zzz < 25.21 (x— 1)(x+ (x> —x+ 1) 125 20; 5
40 3; —1 144 >0 2 k—n+2m
3 7
50 (1; 2; 5) 7 < zzz < 13 2408 3 39
60 (3;1) 2 a—b 330 35
(1;3) a—b+1
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8 ki1acc, reomerpusi. Ad0aka B KOHIE TPEeThbeH YeTBEPTH

3agaHusda

Yemuvipexy2onoHuKu

Ilnowaou

10

B rpancuun MHPK MK — Gonbuwee ocaoBanue. INpamue MH u PK
nepecekaiores B Touke E, ZMEK =80°, ZEHP = 40°. Haiipure yrin
Tpanecumu.

B mapaanenorpamme MPKT Ha cropoHe MT ormcueHa Touka E,
LPEM=90°, L EPT =45, ME =4 cm, ET =7 cm. Hailtaute maomane
napannenorpaMma.

20

Ha ctoponax BC u AD napannenorpamma ABCD B3siThl TOUKH M u K,
AB=BM= KD, £LAMB=30". Haijgute yriu napajajcaorpamMma w
CPaBHUTC OTPE3kKn AM n CK.

Buccektpuca yraa B npsimoyronsiuka ABCD nepecekaer ctopoHy AD
B Touke K, AK =5 cm, KD =7 cM. Haitpure niomanb npsMoyrojibH1-
Ka.

30

B npsamoyrosbHO# Tpaneuun AMAaroHa b NEPNEHANKYaspHa K GOKOBO#M
CTOPOHE, OCTpHIi yron paseH 45°. HaiauTe oTHOIIEHHE OCHOBAHMIA.

B pombe ABCD nuaronanu paBHH 5 cM u 12 cm. Ha nuaronanu AC B3sita
Touka M Tak, uto AM : MC = 4 : |, Halinure nnomaanr TpeyroasHUKA
AMD.

40

B pombe MPHK yron M octpbiit. Otpesok PE SBASIETCH NEPHCHANK YIS~
poM K npsaMoit MK, O — Touka ncpeceucHus gMaronanacit, a T — obwas
Touka npsimbix PEwu MH, L MTP = 120°, OH = a. Haligute PE.

B Tpaneuun MHPK MH = HK, Touka A — cepenuHa GoJbILEro OCHO-
Banus MK, a Touka B — cepeauna 60koBO#t croponst MH, BA 1 MH,
MK = a, HP = b. Haiiaure niowaas Tpanenun.

50

Ha croponax BC u AD napannenorpamma ABCD B3sthl TOuku M u K,
AB=BM= KD, £AMB=30°. Hajigute yrin napaaiciorpamMma M
CpaBHUTC OTpPE3KM AM u CK.

B pasHOGeapeHHON TpaneuMu AMAroHaab pasHa 25 cM, a Bhicota 15 cm.
Halaure niowans Tpanenmu.

60

Iau napannenorpamm ABCD ¢ octpbim yrinom A. Ha orpeake AC kak
Ha AMaMCTPC MOCTPOEHA OKPYXHOCTh, KOTOpas nepecexact ayu DB B
Touke E, nexawui BHC napaancnorpamma; £ BAE+ £ BCE = 60°.
Haiipure paccrosnue mexay npsmeima BC u AD, ecim AB =10 cm.

Haitgure miowans pasHoBeNpEHHONO TPEYTOJAbHMKA, ECJIM EX0 BHICOTA,
NPOBEAEHHAS K OCHOBAHHUIO, M OTPE30K, COCAMHSIOLIMIA CEPCAMHBI OCHO-
BaHMY ¥ BOKOBOI CTOPOHBI, paBHEI NO 12 oM.

Ilooooue

Pa3znoe

10

Yepes Touky nepeceucHus MeauaH TpeyroasHuka MPK nposcaeH oT-
pesok CD, mapannenvHuii MK (C € MP, D € PK), CD= 18 cm.
Haipure MK.

B parHobeapentoii Tpaneuun MHKP nposcaeH nepnesaukynsp HE K
Gonblemy ochosakuio MP, ME=6 cm, HK = 10 cM. Haiiqute Gonb-
ILEC OCHOBAHME M CPCAHIOI0 JIMHUIO TPATICIMH.

20

Hnaronanm tpaneuun ABCD nepecekaiworca B Touke O. Iepumerpsi
TpeyronbHukoB BOC u AOD otHocsatca kak 2 : 3, AC =20, Haiinure
AnuHB oTpe3kos AO u OC.

ABCD — npsamoyronsuuk. AB =8 cm, BC =4 cm. Ha croposax ABwu CD
OTMCUCHBI TOUKM K M P COOTBCTCTBCHHO Tak, YTo AK : AB=CP:CD=3:8.
a) Hoxaxure, uto KBPD — poMm0.

6) HaitauTe cro nepuMeTp u nowaib.




30 B tpaneuun ABCD (AD|BC) AC — OuccekTpuca yraa A penut Tpa- B npsimoyronsHom tpeyronbuuke ABC (£C =90%) BD — buccekrpuca.
NCLuIO HA 1Ba TOnoOHBIX Tpeyronbhuka ABC m ACD, AB=9cwm, IMaowaau Tpeyronsankos ABD u BCD orHocsires kax 17 : 8. Hainmre
CD = 12 cm. HaiiauTe nepuMeTp TPancuyu. o cunyc yrna ABC.

40 B napannenorpamme ABCD BD L AB,AB: AD=1:2,BE L AD, AE= B tpeyronbuuke ABC na croponax BC u AC COOTBETCTBCHHO OTMCUEHH
= 4 cm. HailguTe niomaae napauienorpaMmma. Touku H u P tak, yro PC=8 cM, LHPC = £ ABC. Tlnowaan TpE-

yronbHukos PHC n ABC orHocarcs kak 4:25, cos LC=%. Haiipure
BHICOTY BE TpeyronbHuka ABC.

50 B npamoyronsiuke MPKH O — Touka nepecedychus auaronaneit. Tou- B paBHOOCApEHHOH TpanelMM AMAarOHajb COCTABASET C OCHOBAHHMEM
KM A u B — cepeauubt ctopoH MP v MH coorsercreenHo. Touka C yron 45°. Bucora Tpaneuuu pasHa 8 cM. Haimure cpenHiono smuuio
nenut orpe3ok MK B orHoweHuu | : 7, cunras ot Touku M; AC L MK. Tpancuuu.

Haitanre orHowenue cropod BO u PH.
60 Briuncaute sin 75°. B napannenorpamme ABCD yron A octpbiit. Vi3 Bepumnm A nposenesm
BLICOTHI napasienorpamma AM u AH k croporam BC w CD cooTseTcT-
BEHHO, MH : AC = 3:4. Hajiaurte orHOwmeHMe niowanci TPEYIOJIbHH-
KoB MAH u ABC.
OTBeTHI:
Yemuvipexyzon1vHuKku Inowaou Ilodobue Paznoe

10 60°, 120°, 40, 140" 77 o’ 27 om. 22 cm, 16 o

20 60°, 120°; AM =CK. 60 cmZ. 8 oM, 12 oM. 20 cM, 20 cM2.

30 1:2. 12 M. 46 cM. 15

17

40 - a %a a+b). 64 VT oM. 12 cm.

50 BO:PH=1:4. 300 o 24 (7 — 4V3). 8 oM.

60 5o 144/3 . L wvm. 9:16.
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9 kaacc, anredopa. AGaka B KOHIIE TPeTheil YeTBEPTH

YpaBHeHHsI M CHCTEMbI YPABHEHUI

HepaBencrTBa

BemecrBeHHEIE YHCTIA

10 | Pemmte cuctemMy ypaBHEHUI: W3BectHO, uTto ¢ — 1 < a << b+ 2 2b— 1< 5 | Pacnooxxure Yucia B TMOPAIKE BO3PACTAHHS:
2 2 -1 N
x =5 = 3 z
{ 6-+-y4 =5, 3c+ 2> 11, OueHute 3HAYEHHUE BBIPAKEHUS 275 9go, (_) 1 32:
y°+y'x*=80. 2a +3 7
20 | Pewute ypaBHeHuUE: Pemmre HepaBeHCTBO Pemmre ypaBHeHue:
x;2=2x_x2; (3—+/10) (2x—7)<<0; 8 _43x-23
2y
30 | Pemute cucreMy ypaBHEHHUIA: Haiigure HauMEHbIlIee nenoe X, | 130aBbTeCh OT MPPALlMOHATILHOCTH B 3HAMEHATEIE:
{ 2x; = szy + 20, YIOBJIETBOPAIOIIEE HEPABEHCTBY 1
3y*=2x’y —5; 1-2~x+3<3x__ 2x4il Y4+¥6+30
40 | Pemnre ypaBHEHHUE: Haiingute cepenuHy NpoMEXyTKa, SBISIOIIErocs | YIIPOCTUTE BBIPAXKEHUE
x;+x+ 16 B—x__ x—6 MHOKECTBOM PELICHUIN CUCTEMBI - T > |
—x+1 P41 %1 13 3x _—x—1 7 0.5 2—q) a :(2a—a?)*.
{ cTESTT ( 3 + 2 ( :
X4 32« . @2—a)*
22+
50 | Pewmnte ypaBHeHueE: Pemnre cucremy HepaBeHCTB YpocTuTe BeIpakeHUE
28x3 4 3x2+3x+1=0; — 5 4 4 4 4
. 2;21’ x ad-b3 .a3—43a2b2+b3
2’ Ya-¥  Yar¥h
2(1—-%)<3,
lx—31<2;
60 | Pemmre cucreMy ypaBHEHHMIA: Pemnre HepaBeHCTBO: Pemnte HepaBeHCTBO:

x’y? —4x+ 4y’ =0,
{ x*—4x+6—2y°=0.

(x*—1)(x? —27)(x* — 4x + 4) -
x? 4+ 4x?4+12x 49 —

x—9<3yx+1;

34




IHocaenoBaTeJLHOCTH

TekcToBbIE 3a1a49H

10 B apudmernyeckoii nporpeccun 10 unenos. Cymma 4iI€HOB € | ['mmoTenysa IpsIMOYTOJIbHOTO TpEeyroibHIKa paBHa 3v/5 HaiinuTe kaTeTsl,
YETHHIMH HOMEPaMH PaBHA 25, a CyMMa HIICHOB C HEYCTHBIMH | o0y y3pecTHO, UTO MOCHE TOTO, KAK OXWH M3 HHX YBEIWUHTh Ha 133 =06,
HoMmepamu pasHa 10. Halinure ceabMoii WieH IpOTrpecCHH. , 3

a Ipyroii — Ha 16% 04, CyMMa X JJIMH CTaHET paBHa 14.
20 Brruncnute npenen KakoBo MUHMMAaJIbHO BO3MOXHOE KOJIMYECTBO YUYEHUKOB B Kjlacce, ecliu
lim 121 . U3BECTHO, 4YTO IMPOLEHT HEYCHEBAIOIIMX B 3TOM KJAacce 3aKIIOYEH B
noo 3N—2° npenenax ot 2.5% no 2.9%?

30 [Ton6epure Gopmyiry oOmIero wieHa AJs MOCIeI0BaTeILHOCTH: | UeThIpe IKONBHUKA JeNlaid MOKYIKHA B Mara3uHe KaHITOBapoB. [lepBwiii

19; 32; 45; 58; 71... Kynui TeHan W pyuky, 3amatuB 40 pyOseil, BTOpoH Kymwil pydyky H
KapaHjaul, 3amiaTiuB 12 pyOnieil, TpeTuil Kynui neHall, KapaHiall U JIBe
TeTpaau, 3amiatuB S50 pyOneil; 4eTBepThHId Kymui MEHal U TeTpalb.
CKOJIBKO 3a1yIaTHII Y€TBEPTHIM MKOJIBHUK?

40 Haiigure nHamOombIiuii 4YjeH MOCIENOBATEIbHOCTH, 3aJaHHbIM | [pynma ydammxcs, cocrosimas u3 30 4YelnoBeK, MOJy4Hsia Ha 3adyeTe
Ap=——. OomeHKU «2», «3», «» um «5». CyMMa MONTy4YEeHHBIX OIEHOK paBHaA 93,
(hopmynoii ob1rero uneHa: m IpUYeM TPOEK ObUIO OOJble, YeM MATEPOK W MEHbIE, YEM UYETBEpOK.
Kpome Ttoro, uncno yerBepok aenunoch Ha 10, a ynciao narepok ObLIO

yeTHbIM. CKOJIBKO KaKUX OIICHOK MOJYYUITH yJariuecs?

50 [ITapel 0OIMHAKOBOTO pajnyca PacloJIOKWIN OJUH pa3 B GopMme | J[Ba Tenma ABMKYTCA MO OKPYXHOCTH B OJHY cTOpoHy. IlepBoe oOxoaut
MPaBWIBHOTO TPEYroJiibHUKa, a Jpyrod pa3 B  (opMe | OKPYKHOCTh Ha 3 CeKyHABl ObICTpee BTOPOTO M JOTOHSET BTOPOE TEJO
npsiMoyrosbHuKa. HaliiuTe KoIu4ecTBO I1apoB, €CIIM U3BECTHO, | KaKJble MOJATOPhl MUHYTHI. 32 KaKoe BpeMs KaXKI0€ U3 TeNl MPOXOJIUT
YTO W Ha CTOPOHE TPEYTrONbHHKA, W Ha OOJbIIEH CTOPOHE | OKPYKHOCTh
MPsIMOYTOJIbHMKA pacliojaraeTcsl Ha JBa mapa Oosnbllie, YeM Ha
MEHBIIIeH CTOPOHE MPSMOYTOJIbHUKA.

60 Haiimure Tpex3HauHOe dYHCIIO, €cii ero muQpbl COCTABIAIOT | Y 0Oe3yMHOro KoJuleKnoHepa Bacu ecth cymMmma B 53  KOIEHKH,

TEOMETPUUYECKYIO ITPOTPECCUI0 CO 3HAMEHATENEM, OTJIINYHBIM OT
eauHUIBl, a uudpel yucia, meHbinero Ha 200, COCTaBISIOT
apu(METHYECKYIO TPOTPECCHUIO.

COCTaBJIEHHAsI U3 TPEXKOIEEUHBIX U ISITUKONEEYHbIX MOHET. Eciiu B aTOM
Habope Bce TPEXKOIMeeUHble MOHEThI 3aMEHUTh Ha MATHKOIEEUHBIE, a BCE
MATUKOINIEEYHBIE HA TPEXKOIEEUHBIE, TO MOIY4YEHHAs B PE3YJIbTaTe CymMMa
YMEHBIINUTCS MO CPAaBHEHHUIO C MEepBOHAYaJIbHOW, HO He Ooyiee yeM B
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| monTopa paza. CKOIBKO TPEXKOMeeuHbIX MOHET GbLIO B HaGope?

36



OTBeTHI

YpaBHeHus u

CHCTEMBI HepaBencrBa BemecrBennbie ynciia ITocaenoBaTeabLHOCTH TekcToBBIC 3a1a4H
YPaBHEHUil
xr=+11 13 —
- . Tu. 2V0
10 y=1+2 7 < xxx= 13 1’325’?’2 8 3,6
20 2 x>=>35 1 21/3 35
0| (1), (-21) 2 Vi-32 13n+6 39
2-11
7 1 3-7
40 —2;= 0,925 0,25
g 2a — a2 4-10
5-2
1 1 . -
50 ~3 1-:::3;:::25 as + b* 15 15, 18
60 (2;1); (2; 1) x € (—oo;—1)U (—1;1] v [2;3] —1==x < 24 842, 248 6
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10 knace, reomerpusi. Adaka B KOHIIE TPeTheil YeTBePTH

Ocnoeot

Ilepnenoukynaprnocmo

10

B Terpasape DABC £ DBC =/, DBA= /£ ABC=60°. BD=BA=BC=
= 4 cM. Hasigure mowans rpanu ADC.

ABCD — xBajapaT €O CTOPOHO#, paBHO#M V2 , O — TOUKAa nepcceueHus
ero amaroHaneit, OF — nepnenaukynsp k naockoct ABC, OE = V3.
Haitnure paccrosinyc ot TOUkM E 10 BEpIIMH KBaApaTa.

20

B napannenenunene ABCDA, B,C, D, ochoaune ABCD — xBanpar co
CTOpOHOIi, paBHOI 8 CM, OCTa/IbHHE IPaHH — NPAMOYroabHMKH., Boko-
Boe pebpo paeHo 3 cM. E — cepeanHa A, B,. Ilocrpoiite ceuenne na-
paanenenMnena MOCKOCTbIO, mpoxoasiei uyepes AC u touky E, n
HAlAMTE NEPUMCTP CEYEHNS.

ABCD — napannenorpamm. AD =4, CD = 6. Orpesok MC nepnenan-
KyJsipeH 1miockoctw ABC, MDL AD. Haiigute nnowanp napanneno-
rpamma.

30

B rterpasnpe DABC Touka P — cepeavna AD, EE DB, npuuem
DE : EB=1:3. [locTpoiiTe ceueHME TETPASAPA MJAOCKOCTHIO, NMPOXOAS-
wei uepes Touku P u E v napannensioit AC, u HafiauTe riowans ce-
4yeHus, ecan Bce pebpa TeTpasapa PaBHb a.

Cropona npaBunbHOrO Tpeyronsuuka ABC pasHa 4. TpeyroabHuk
DBC — pasroGenpennntit (DB = DC). X NAOCKOCTH B3aUMHO nep-
neHAMKYAspHB. [1nockocts ADC coctaBasier ¢ naockocTsio ABC yron
90’. Haiiaure naowans Tpeyronbuuka DBC.

40

. Hlau xy6 ABCDA, B,C, D, pebpo kotoporo pasHo 4 cM. JlnaroHanu oc-
Hosanwit ABCD u A, B,C, D, nepecekaiorcs B Toukax O u O, coorBer-
CTBCHHO. P — cepepmua AD, a T — cepeanna CD. TMocrpoiite ceueHue
napasIencnMnena IIOCKOCTHIO, NMpoXoasuie# uepes Touku P, T u cepe-
nauHy otpe3ka OO; 1 HAWIMTE IUIOMEAAh CEYEHHS,

Touka M pacnonoxesa Mexay NapaiieJbHbIMK UIOCKOCTSMK @ 1 . Ue-
pes Touky M nposepeHn nse npsmuie. Ilcpsas npsamas nepecekaer
IJIOCKOCTh @ B TOUKE A, @ IVIOCKOCTs § — B Touke B. Bropas nepece-
Ka3EeT 3TH IUIOCKOCTH COOTBETCTBEHHO B Toukax C u D; MA=MD;
MC = 32; MB = 50. Paccrossue OT TOuKH M 1O TUIOCKOCTH o PaBHO 24,
HaiinuTe paccTosiHue MEXAY TUIOCKOCTSIMH.

50

Jau ky6 ABCDA,B,C,D,, pebpo xoroporo pasho 8 cM. Touku P, M
n T COOTBETCTBEHHO cepeauHn pebep A, B, C,C u AD. Ilocrpoiite ce-
YeHHe NMapaJLieJIENnUMneaa rIocKOCThbio, NPOXOAsLIENR Yyepes Toukn P, M
¥ T v HaliMTe NIOWAb CEUCHMS.

. CpenHss TMMUS NpAMOYTOALHON Tpaneumsu paBHa 6. Octpwii yron pa-

e 30°. Touka M ypmancHa OT MJIOCKOCTM TPancuuu Ha PaccTOAHMC,
pasHoe 2V 3, ¥ HAXONWTCs Ha PAaBHOM PACCTOSHMH OT ec cTopoH. Haii-
AWTE PACCTORHME OT TOYKM M N0 CTOPOH TPANECLMH.

60

B rerpasape DABC AC = 12; DB =9; O — T0UKa nepeccueHust MCIMaH
Tpeyronsuuka ABC. Ilocrpoiite ceucHue TETPasapa maoCKOCTHIO, KO-
TOpas MpoXomMT uepe3 Touky O M mapamnensHa npsmbiM AC u DB.
Haﬁgufc NJIOWARD CCYCHHSA, €CIHM yrol Mexay npsmeimu AC m DB pa-
BeH 60°. ‘

B Terpasnpe DABC ABC — npaBu/bHBIH TPCYTOJNLHHMK CO CTOPOHOM,
paBHOI V3. DA=DB= DC, DOL ABC; DO= V3. Haitpure yron
mexay AC u mockoctsio BDC.

Jleyepannwiit yeon

Mmuozocpannuxu

10

Tpeyronsuuk ABC — [‘lgﬂMOyIMleﬂﬁ (L C=90", £ A=30°, AC=
=a, DCL ABC. DC==a. Yemy paBeH yron MCXAY ILIOCKOCTAMH
ADB v ACB?

B npaewrbHOI YeTHPEXyrobHO#M Ipu3aMe ABCDA, B,C, D, ctopona oc-
HOBaHHs paBHa 1, a 6oxosoe pebpo — V5, K — LIEHTP rpauu AA, B, B.
Haiiaure yron Mexauy npsamoii KC H ILIOCKOCTBIO OCHOBaHHS.
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20 Ha rpansix ABYrpanHOrO yria B3STH JBE TOUKH, YAANCHHHE OT pebpa B npasubHO# TpeyrozbHOl NPUSME YEPEs CPEARIOIO THHMIO OCHOBAHMS
ABYTPaHHOIO yr7ia Ha 6 cM 1 10 cM. M3BecTHO, 4TO OfiHa M3 ITHX TOUEK 1o yrnom 60° k nioCkocTH ocHOBaHKS MPOBEAEHA ILIOCKOCTD, NEpece-
yAaneHa oT BTOpoit rpaHH Ha 7,5 cm. Hadinure paccTosmme ot BTOpOi karowas Goxoroe pebpo. Haiiaure niomans ceuennst, ecu croposa oc-
TOUKH JI0 MPOTHBONOOXKHOMN TPaHK BYTPAHHOIO yIVia. HOBaHHS paBHa 4 cM.

30 Yepes cropony pomba ABCD NPOBCACH ILIOCKOCTS a. Cropona AB co- B npsmom napawnenenunene ABCDABC/D, AB=1, BC= 3.
craBasieT ¢ 3Toi naockocTeio yron 30°, Haitnure yron mexny n.n?cxo- £ ABC = 150", Yepe3 nuaroHans AC u BeplIMHY B; npoBeneHa ruioc-
cTri0 pomba M IIOCKOCTEIO @, CCIM OCTpHI yron pomGa pasen 45°, KOCTb, COCTAB/SIIOLIAs ¢ [UIOCKOCTBIO OcHOBanust yron B 60°. Haiinure

mwiowan, 60KOBOi NOBEPXHOCTH NapaJUIeNeNHNena.

40 Kox otpeska AB = 16 cM nexat Ha rPaHsX ABYTPAHHOIO YI1a, paBHO- 2. B npaBHibHON YETHPEXYrObHON MHPAMMIE CTOPOHA OCHOBAHHS PAaBHA
ro 120", M Touex A u B onymenn nepresankysps AC w BD na bebpo 4cmM, a r{accronnue OT LIeHTPa OCHOBaHHs no Goxosoro pebpa — 2 cMm.
asyrpanxoro yria. Haiinqure CD, ectm AC=7cmu BD =11 cm. 1 Haiinure:

il ) yron Mexay CMEXHHMH GOKOBHIMH rpaHsiMu;
2) IUIOCKMIi YIOn Npu BEepUIMHE NMUpPaMHIH.

50 ABC — npaswieHmii Tpeyronsuuxk, O — cepeamna AC, ODL ABC, B npaBuabHON YETHPEXYTOJBLHON NMPH3ME CTOPOHA OCHOBAHUS paBHA
OD = 3. CTopoHa TpeyroabHuKa pasKa %_ Haiinure yron mexay mio- 8cmM, a 6?xmmc pebpo — 3V2 cm. Yepes auaronans OCHOBAHME NOA
ckocramu ABD u CBD. . yrnom 45° k ero IiockocTH mposeneHo ceuenue. Haiinurte ero nio-

wanb.

60 B napannenenunene ABCDvAl B,C\D, Py OcHoraHHeM npsMoro napannenenunena ABCDA,B,C, D, ciyxur pom6
BCC rpaHM — KBazapartel. Haitaure se- ABCD. Yron mexay peGpoM AA; u guaronansio B, D pasen 60°, a pac-
JHYHMHY JNIBYrpaHHONO Yrna, KOTOphIi CTOSIHMC MEXAY HUMHM pasno 3 cM. Paccrosume Mexay auarosanbio oc-
obpasoBaH CEUCHHIMM napaanenenunena AB,C, D u CB, A, D. HoBanus AC u B\ D pasno 2 cM. Haiigute riomanb nonHoit nopepxHo-

CTH Napannencnunena.
OTBeTHI
Ocnoswt Ilepnenoukynapnocmeo Jleyzpannuiit y2on Muozozpannuxu

10 | 4v3 et 2 60", 45°.

20 | qo+12V2) em. 24 45 om. 23 o,

30 | V2 6 a5°.

6 (1+47v3)-vV381
40 | 123 ot 54 . 2arcig V2 =~ 10928’ ; 2) 60",
50 48\/5 CM'Z' 4 g?n4§’ ‘ 30ﬁ CMZ.
= 0°
60 | 12V3. V7 120°. 16 (10V3 +9) em.
arccos T 3
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10 kaacc, aaredopa. Utorosas abaxka

3cosa —7sin® a.

HMeeT pellleHWe ypaBHeHHE!:

351nx+15y—5x+351n3y,

3ananus
Tpuzonomempusn Paznoe Cucmemul
10 tg3x+5=0 Haiitu HauMeHblnee M HauGoJiblllee 3HAYeHHS] BbIPaXKeHHs XQ + y2 =74,
X——y +6y, ecin —12<x < 18H£—<y 5. x+y=12.
20 | Haiigure Hynu pyHKIUU Haiianre 3Hauenue dyHKuHH 24y =x+y,
y:l+\/§ctg<2x+g>. f(x) = |[cosx —3|, ecau |x|>1 Ayt = 1()H—y)
| sin(—x), ecau |x| <1
=r
IpH X = 5.
30 cos 2o — cos 6o + cos 10a — cos 14 | Halitn nanmensbuee n .HaI/I60J'lbLI.Iee 3Ha4YeHHsl QYHKUHH Ha Qy_x + 37y +6= xi,
sin 2a + sin 6a + sin 10 + sin 14 * | YX@32HHOM TPOMEKYTKE: 60 4y 4:
1) fx) = 0,1'-1=2l, [1;5}; Rl bl
40 I\/gcosxlgsin X OnpenesuTb YHUCJIO KOpPHEH YpaBHEHHS: xy="6,
1) x2 —2x —logy |1 — x| = 3; yz=15,
z2x=10.
50 logy (cos 2x—0,1)+1=log, tg x: Haiitu Bce 3HaueHds mapameTtpa a, NMpH KOTOPbIX Kaxaoe y
elleHHe HepaBeHcTBa loggs x2>lo x+2) sBasercs
p p g(2),5 : gO,S( ) {\/x+y 41— \/x+y
pewenuem HepaBeHcTBa 49x° —4a* <O0.
60 Haiigure HaumMmeHnbplnee 3HadeHwe | HaliTh Bce 3HaueHMs mapamerpa a, MPH KaXKAOM M3 KOTOPbIX {

BBIPpaXKCHUA

1) logs (Va+4—x)+logi(x—a—1)=logg4;

3)C
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Jozapugpmut Cmenenu Kopnu
10 | [pu KaKuXx 3HAYCHHUIX ( 1 1 av/a+b6ve Ya—p | -0,
6~ 0,25 2[ 3)-(6 025+ Q\f 3) 3 3 35— \/——b\/E
x erpaserme 2821 (W=D ecer empicn? B A ) ( i (a2 ~ab)”- Va2 &
20 Hait e log,p2(ab), ecan log, b—log, a=1.5. 1) 3% -8.3*-9=0; (@!'+27!) @+ W.
: at-Ya—2
30 3logs x —logg x = 5; i -1 2 2 _19_
37+ 1z 33 2 : | . X+ vVxt+2x+8=12-2x.
3_}_\/3\5/5_,_%\5/2_2 2V3+ ¥z 212+ V322
40| 8>logys ——. 9x*~Tetld 16, Vx+6Vx—9+1x—6/x—9=6.
50 log (x—3)+logs V3x+1=0. (,/3_,_2\/5)5"”:3; V1-x til_ZHI >0.
60 2—log015x ~0: ;= 3¢ 4 3= m <
8—5x [+ x |x2+2x—3|—|x2+5x+5]
OTBeThI
Tpuzonomempus Pasznoe Cucmemut Jozapugmot Cmenenu Kopnu
) AN o7
10 | 4y larctgs+ ™, nez | 15775 (5;7), (7;5). (1;2) U (23) U (3;4+00). | —175: 0
7n _ 1 b it 3
20| -Ey 2 osez 1) 05 2) - (0;0), (L;1). 2. 2 al2
30 | tg2o; 0.1; 100 3D, G- 9 4? 2; -4
V6. V6.
(£9) ($-4)
40 | [2 4 ome; _+2nk] kez |4 (2:3;5), (=2 -3;-5). (1:257]. (2;5); (9;18].
i ) _ . ) 9 7 > _‘{;1 ]
50 | arctg /0,640, nez; Mpr a < —V7 n a2 V7 |, (44), (_2_3 5). 8 Kopueii Her (=51
60 _7%, {_4, Vi3 - 1) (0,25;1,6); 0 [-3;-2) U (—2+V3;1].
T2
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11 kaacc, reomerpusi. AGaka-nmoBTOpeHUe B HaYaJje rojaa

3amanus

JIByrpaHHbIi yroi

IIpsiMas npusma, NpsAMON napajuieIenunes

[EEN

ABCD — pom6. £ A=60°, AB=m, BEL ABC, BE=""". Haiinure
yroa Mexay miockocrssMu AED n ABC.

B npaBwibHO# ueThHpexyronsHOM npusmMe ABCDA, B, C, D, CTOpOHA OCt
HOBaHM$ paBHa 1, a 6okoBoe pebpo — \/E, K — uenTp rpauu AA, B, B
Hai‘m"'re yroa Mexay npnyoﬁ KC ¥ niocKocTbiO OCHOBRHMSI.

N

JIlBe TOUKM JIEXAaT HA rPaHM ABYTPAHHONO YIJIa M YAAJ€Hh OT BTOpO
rpaHu COOTBETCTBEHHO Ha 48 cM n 60 cM. OnHa M3 3THX TOYEK OoTCTaer
ot pebpa asyrpanHoro yria sa 50 cm. Hadiaure paccrosume ot sTopoit
TOUKH Ao pebpa AsyrpaHHoro yria.

- o TINIILS

B npapuabHOi TPEeyronbHOM NpUaMe Yepes CPEaHIO NMHMIO OCHOBAHKS
noa yraom 60° K nIOCKOCTH OCHOBAaHMS TPOBEAEHA TUIOCKOCTD, Mepece-

Kaomas 6okosoe pebpo. Haligure miomans CEUYCHHH, ECJIH CTOPOHA OC-
HOBaHMs paBHa 4 CM.

o w

Yepes sepmmHy npsmoro yria C paBHOGEAPEHHONO NMpPSIMOYTOIBHOTO
TPeyrobHKHKa ABC npoBeACHa MJIOCKOCTDb @, NAPA/LIEIbHAS MHIOTEHY-
3¢ u cocTaeasomas ¢ karerom yroa 30°. Haligure yron mexay miocko-
cThi0 ABC M IIOCKOCTBIO .

B npaBuabHO#M yeThpexyronbuoil npuame ABCDA, B,C, D, cropoHa o

avl
HOBAaHHMS paBHa a, a GokoBoe pebpo — y

. Uepes auaroHalb OCHO

Banus BD u cepenuny D, C, npoBeaeHa rutockocts. Haitgure niaomang
CEYEHMA.

o A~

Konun orpeska AB = 16 cM nexar Ha rpaHsx JABYIPaHHOIO yrna, paBHO-
ro 120°, U3 Touek A u B onymenn nepnesaukynsps AC u BD Ha pebpo
asyrpasHoro yrna. Haiaure CD, ecitu AC=7cmn BD =11 cm.

B npamom napaanenenuneac ABCD A;B;C,D; OCHOBAHMEM CIyXHT
pomb6 co cropoHoii, paBhoit m, £ ADC =135°. Yepes cropony DC u
BEpIIMHY A; MPOBEAEHA IUIOCKOCTD Nnop yrioM 60° k miockocTn OcHOBat
wmns. Hasinure navny 6okoBoro pebpa M mjomane CCUeHuS.

o o

ABC — npasunbHHit Tpeyronsunk, O — cepeamna AC, ODL1 ABC,

OD = 3. CtopoHa TpeyroJbHUKa paBHA i‘g. Hajiaure yron Mmexnay nao-
ckoctamu ABD v CBD.

B npaBM/IbHOM YETHPEXYTOJILHOH MPU3ME CTOPOHA OCHOBAHUS PABHA
8 cM, a 6okoBoe pebpo — 3V?2 cm. Yepes auaroHab OCHOBAHMS MOJ
yrnom 45° K €ro IUIOCKOCTH npoBeaeHo ceuenue. Haiigure ero o
wab.

(op]

ABCD — KBajpat co CTOPOHO#4, paBHO#
a, BM1 ABC, BM = a. Haiigure nBy-
rPaHHLbIA yron, oOpa3soBaHHbIN rpaHsi-
MU AMDwu CMD.

B npasunbHO#M TpeyrombHOM mpusme ABCA;B,C, Bce pcbpa paBHBI
mexnay coboit. Haitgure yron mexay amarosansmu AC; u B, C ee 6oko-
BHIX I'paHCH.
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HaxsouHas npusma

[Tupamuia. YceueHHas nupamuzia

10

B HaKk/JOHHO#M TPEYrONBHOM NPU3ME IUIOWIAAM ABYX rpPaHeH DPaBHH)
15 cm? u 25 cM2. Yron mexay wumu 120°. launa 6okosoro pebpa pas-
Ha § cm. Haiiagure momaas 60KOBO# NOBEPXHOCTH MPH3MHL.

B npaBuabHOM TpeyrosbHON nupaMuae BuicoTa paBHa 12 cM, a BHICOTa
ocHopawMsi — 15 cm. Halipure niomans nonHoit nosepxHoCTH nupa-
MM/Ib.

2 | B naxnounoM napamneaenunene ABCDA,B,Cy D, ocuoBanueM cnyxutr Ochoanmem nupamuan PEFM cinyXxut paBHOOEAPEHHHI TpeyroJib-
0 | xBanpatr ABCD co CTOpOHO#, paBHO# a, AA, =b, £ AiAD= L A AB. uuk, EF= EM, MF = 20V 6. Bokosoe pe6po PE paso 10 u nepnenau-
Haiizure ruiomans fMaroHanbHOro ceuenust BBy Dy D. KYJISIDHO K IUIOCKOCTH OCHOBaHHS. Yron Mexay PE n niockoctbio MPF
pasen 60°. Haiinure naomans 60KOBOI MOBEPXHOCTH NMUPaMMKABL.
3 | B maxnonHom napasncnenuneae ABCDA,B,C, D, Goxosoc pebpo paang B npaBHJIbHOM YETHPEXYTObHON MHPAMU/E CTOPOHA OCHOBAHMS PaBHA
o | 10, a miomane Gokosoit nosepxrocru — 880. Paccrosuus or pe6p a, a 60koBbEe pedpa HAKJIOHEHH K TLIOCKOCTM OCHOBAHMS NOA YIJIOM
DD po pebep CC, u AA, otHocsiTes, Kak 7:15. Paccrosiiue MeXny pe- 6(°. Yepes amarosasnb OCHOBAHMS napasieibHo Goxoomy pebGpy mpo-
6pamn AA; u CC, pasuo 26. Haiinure yrnb Mexny CMCKHEMU GOKO- peneya muockocTs. HaliauTe miomans ceucHus..
BHIMM FPaHsIMH NAapasuvieAenuneng.
4 | B nakaonnom napannenenunene ABCDA, B,C, D; ocuoBanueM cyxui (B OCHOBaHMM nMupamuns DABC nexut paBHOOENPCHHBI TPEYNOIbHUK
0 | ksanpar ABCD. Bce pefpa napaiienenunena pasub Mexay coboit. Bo{ ABC, AC=CB=a, £ ACB=120". I'panu DAC u DAB nepnesauxy-
KoBoe pebpo AA, COCTABASET C IUIOCKOCTBIO OCHOBAHMS yron 60°, JISIPHB K MJIOCKOCTH OCHOBaHM$, a rpaHb DBC cocraBasier ¢ Hel yroJi
L AAD= £ AAB<90". Tlnomane nuaroHansHoro ceueHus BB, D, D 45°. Haipure nmnowans GokoBO# NOBEPXHOCTH MHUPaMUJIb.
Ranﬂa 0. Hqﬁnme mwiowans 6OKOBOH NOBEPXHOCTH napaaneaenunesa.
5 | B Haknonuo# Tpeyronbuoit npusme ABCA,B,C, ABYrpaHHBbHE yriu ¢ B npaBWIbHOM TPEYroabHOM YCCUEHHOM NMHMPAMMAE CTOPOHA BEPXHEINO
o | pebpamu CC, u BB, COOTBETCTBEHHO paBHb 45° u 30°. PaccTosHue OT| OCHOBAHHS paeHa 2. [1nockmil yron npu BeplIMHE HHXHENO OCHOBAHMA
pebpa AA,; no amarosanu B, C rpauu CC, B, B paeso 1. Ilnowazne rpanu| pascH 60°. Ucpes CTOPOHy BEPXHENO OCHOBAHMS MAapasLEbHO GOKOBO-
CCiB,B pasra 4(1 + V3). Haiiaure niomans Gokosoit noeepxsoctu| My pebpy TpoBeAeHa IIOCKOCTb. TLnomaab ceuenus pasna 8. HaiauTe
NpH3MKL. : naowanb G0KOBOM NMOBEPXHOCTH NMUPAMMABL ¥ BHICOTY NMOJIHOM MHUPAMK-
ABl, YACTBIO KOTOPO# SIBJISICTCH AAHHAS YCEUCHHAs.
6 | OcroBannem HaxsionHOro mapainenenunena ABCDAB,C; D, cnyxur| B MPaBUIbHOH TpeyronbHOi nupamune MABC CTOPOHA OCHOBaHMS
O | poM6 ABCD, AC=40; paBHa a, a BhcoTa — 2a. Haiiaure yron Mexay CTOpOHOM OCHOBAHMS

BD = 30; AA =217, L AlAD =
= £ A;AB < 90°. Bucora napasnenenunena pasra 2. Hainure mno-

AC u uockocTsio rpauu CMB.

manp G0KOBOI MOBEPXHOCTH NMAapaJ/ieNenunesa.
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OTBeTHI

JByrpanubiii yron | [Ipsmas npusma. [psimoit napamienenunen | Hakinonnas npusma | [lupamuna. ¥Yceuennas nupamuaa
10 | 45° 45° 75 27043
20 | 62.5 cm 23 abV'2 100(3 + 2v6)
30 | 45° 3aly2 60°;120° a?
4 2
40| 3 mi 6 V7 a’ —
LAL NG ¢ —(3+2V3)
2 2
50 |Il— |Il— |Il— |I|—. |Il—
cr:rsX=2— 30v2 4(3+vV2+v3) 244 3;2V6
60 | 120° arccos % 520 7a
2\.@
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IIpuioxenue 2. MaremaTudeckasi KapyceJjb

5-6 kuace, mMaremaTuka. MaTemMaTHyeckas Kapyceilb Ha TeMy
«3anauu Ha IBHKEHUE»

3aganus

1. BenocuneaucT u memexo; OTIpaBUIMCh OJJHOBPEMEHHO B OJIHOM HalPaBJICHUH U3 JIBYX
MYHKTOB, PACCTOSIHUE MEXKIY KOTOpbIMHU 24 kM. Uepe3 CKOJIBKO 4acOB BEJIOCHUIIEAUCT JOTOHUT
Memnexo/1a, €CJii CKOpoCTh Benocurneaucta 11 km/4, a memexoma — 5 km/q?

2. JlBa aBTOOyca BBIIUIM OJHOBPEMEHHO HABCTpEUy APYT OPYTYy U3 JBYX CEJICHHIA,
pacctostHue Mexay kotopbiMu 450 kM. Ckopocth oguHoro 40 km/4, a mpyroro Ha 10 xkMm/4
oosbie. Kakoe paccTosiHue 10 BCTPEUH MPOUACT KaxabIi?

3. JIBa memexoga BBIIUIM W3 OJHOTO NYHKTa B IPOTHBOIOJIOKHBIX HAIpPaBICHHUSX.
CkopocTb oxHOTO 6 KM/4, Apyroro — 4 km/4. Yepes3 CKOIBKO YacoB Memexoasl ynaisares Ha 30

KM JIpyT OT fipyra?

4, JlBa memexona BBIIUIM OJHOBPEMEHHO HABCTpEdy Ipyr ApPYyry W depe3 3 wdaca
BCTpeTHIINCh. Kakoe paccTosiHue ObUIO MEXy HUMH, €CIIH CKOPOCTh OJIHOTO 6 KM/4, a Ipyroro
— 4 xkm/4?

S. N3 ropoma B OAHOM W TOM K€ HANpaBIECHWU OTIPABUIUCH OJHOBPEMEHHO JIBa
ABTOMOOWIISI, CKOPOCTH KOTOPBIX 75 KkM/4 m 63 kM/4. Ha CKOJIBKO KHJIOMETPOB OTCTaHET OJUH
aBTOMOOMIIKCT OT APYyroro 3a 3 9?

6. W3 nByx myHKTOB A M B HaBcTpedy Apyr Ipyry BBIIUIM JBa BEJIOCHUIIEHCTA, OAUH CO
ckopocteio 10 km/4, a nmpyroit — 15 km/4. uemy paBHO paccTosHue Mexny A u B, ecnu
BEJIOCHUIIEICTHI BCTPETHIINCH uepe3 3 u?

7. W3 nByX NYHKTOB HaxOJfIIMXCS HA pacCTOSHUU 24 KM, BBIIUIM OJHOBPEMEHHO
aBTOMAIIIMHBI U UAYT B OAHOM HampaBieHUH. BTopas mammHa uaeTr co CKopocThio 62 KM/4 U
JIOTOHSIET MepByto yepe3 4 4. KakoBa ckopocTs nepBoOi MallIUHbI?

8. W3 1ByX MyHKTOB HaxoAsmuxcs Ha paccTosHuU 30 KM, OTHOBPEMEHHO HABCTPEUy APYr
JpyTy BBIIUTH JBa Temexoa. Yepe3 CKOJIbKO YacoB MEMIEXOAbl BCTPETATCS, €CIIH CKOPOCTH Y
HUX PaBHBI 6 KM/4 U 4 kM/u?

9. N3 Jlenunrpana u IlckoBa mo HampaBienuio k Ojecce OJHOBPEMEHHO BBINLIM JIBA
noe3na. CKOpOCTh JIGHMHIPaJACKOro moe3ga 67 km/4, a mckoBckoro 49 km/4. Ha kakom
paccrossHuM OT JIeHWHIpajxa NepBbI MMOE3] JOTOHUT BTOPOM, €CIM MeXAy JIeHuHrpamom u
IlckoBom 270 km?

10. N3 MockBel 10 BrnaguBocToka BBUIETENM OJHOBPEMEHHO IO OJHOMY MapLIpyTy JBa
camosiera: oJiuH co ckopocThio 900 kMm/4, a apyroit 650 kM/4. Ha CKOJIBKO KHJIOMETPOB CaMOJIeT
0o0roHuT BTOpOIi 32 3 u?

11. M3 oxHOro myHKTa B NPOTHBOMNOJOXHBIX HANpPaBICHUSAX BBIIUIM JBa IELIEXO0Ja.
CxopocTb 0ogHOrO M3 HUX 6 KM/4, apyroro — 4 kM/4. Kakoe paccrosiHue Oyner Mexay HUMU
yepe3 3 u?




12. U3 omgHOro myHKTa B NMPOTHBOIIOJIOKHBIX HANPABICHUSAX OTOLLIN JBa BEJIOCHIICANCTA.
Onun exan co ckopoctbio 11 kM/4, npyroii — 13 km/4. Kakoe pacctosiHue Oyner Mexay HUMHU
yepes 5 u.?

13. U3 omHOrO MyHKTa B TMPOTHBOIIOJIOXKHBIX HAMPABICHUSIX OTIPABHINCH J[BA JILDKHUKA.
OnuH U3 HUX €Xajl CO CKOPOCThIO 13 KM/4, a CKOPOCTh BTOPOTro OblJIa HAa 2 KM/4 MeHbIe. Yepes
CKOJIBKO YaCOB PacCTOSIHUE MEXTy HUMH OyJeT paBHO 48 km?

14. V3 omHOro MyHKTa OJHOBPEMEHHO B IPOTHBOIIOJOXKHBIX HAINPABICHHIX OTIPABHINCH
nBa Benocureaucta. Ckopocts ogroro 11 kM/4, a qpyroro — 13 xm/4. Kakoe paccrosinue Oyner
MEX]ly BeJlocureanuctaMu uepes 4 u?

15. U3 ogHOro myHKTa OAHOBPEMEHHO B IPOTHBOIOJIOXKHBIX HAIpPaBICHUSIX OTIIPABISETCS
HEIIeX0/ CO CKOPOCTBIO 5 KM/4 U BEJIOCUIIEIUCT CO CKOPOCThIO 12 kM/4. Uepe3 CKOJIBbKO 4acoB
paccTosiHue MEXAYy HUMHU OyzieT paBHO 68 kM?

16. N3 mocenka OTHpaBWIMCh OJHOBPEMEHHO B OJHOM HANpPABJICHHH BEJIOCHIICAUCT M
aBTOMOOMIMCT. MOTOUUKIUCT 3a 5 4 npoe3xaer 280 KM, a BEJIOCUIIEANCT 3a 2 4 Mpoe3xaer 24
KM. Uepe3 CKOJIbKO 4acOB pacCcTOsIHUE MEXKAy HUMU Oyzaet 132 km?

17. MOTOUMKIUCT U aBTOMOOMJIMCT OTIPABUINCH OJHOBPEMEHHO B OJIHOM HAIIPaBJICHUU U3
onHoro myHkTta. CkopocTh aBromMoOuiucra 52 km/4. Uepe3 CKOJIBKO 4YacOB aBTOMOOMIIUCT
OOTOHUT MOTOIMKIIMCTA Ha 48 KM, €CIT CKOPOCTh MOTOIMKIMCTA 40 KM/9?

18.  Haxonsce Ha paccrossHuu 30 KM, J1Ba MEMIeX0/1a OJTHOBPEMEHHO BBIIUIM HAa BCTPEUY APYT
K apyry. Uepes 3 u onu BcTpeTuinch. C Kakol CKOPOCTBIO LIEI MEPBbIM MEleXo/, €CIU BTOPOH
IIEJI CO CKOPOCTHIO 4 KM/4?

19.  Opnun TypucT Bblexanl U3 TypOa3bl Ha BeJlOCUIIEse, APYrol Ha MOTOpoJuiepe, yepe3 2 4
paccTtosiHie Mexay HUMuU 0110 92 kM. C Kakoi CKOPOCTBIO €Xall TYPUCT Ha MOTOPOJUIEpE, ECIIU
CKOpOCTh BEJIOCUIIEAMCTA paBHa 14 KM/4 M OHM €XaJi B pa3Hble CTOPOHBI?

20. Ot mBYX mpHCTaHEH OJHOBPEMEHHO Ha BCTPEUY JAPYT APYTy OTOLUIM J[BA TEIUIOXOJa U
yepe3 6 4acoB BCTpeTHIIHCh. Kakoe paccTosHME N0 BCTPEYM MPOIIET KaXAbIH TEIUIOXO, €CIU
NIEPBBI IIETT CO CKOPOCTBIO 22 KM/4, a BTOpoid — 24 kM/4?

21. Ot nBYX mpHcCTaHeW OTOILIM OJJHOBPEMEHHO B OJHOM HallpaBJIEHUH JIBa MApOX0/a: OJUH
co ckopocthio 21 KkM/4, apyroi — 24 km/4. yepe3 4 4 BTOpoil norHan nepsbiii. Haiinure
paccTosTHUE MEXKY PUCTAHSIMH.

22. Ot omHOI MpHCTaHU OJHOBPEMEHHO OTONUIN Terioxo «Komera» co ckopocThio 70 kKM/4
U B NIPOTHBOIOJIOXKHOM HAaIpaBI€HHUM MOPCKON mapoxoj. YeMy paBHa CKOPOCTb MOPCKOIO
napoxo/a, eciu 3a 3 yaca OHU yJaTWINCh APYT OT Apyra Ha 294 km?

23. Paccrosiaue mexny cenamu Mopanso n Conneunoe 720 kM. M3 Mopauno B ConHeuHoe
BBITIIENI CKOPOCTHOM 1moe31 co ckopocThio 80 kM /4. Uepes 2 waca HaBcTpedy eMy u3 COTHEYHOTO
B MopauHo BbIen OOBIYHBIA TOE3] CO CKOpOCThio 60 KM/4. Uepe3 CKOIBKO YacoB IMOCIe
BBIX0/1a ACCAKUPCKOT0 MOE3/1a 3TH 110E€3/1a BCTPETATCA?

24.  Ytobwl noOpatbcss Ha pabotry bopuc BuxTopoBMY HAET NEMIKOM Ha aBTOOYCHYIO
OCTaHOBKY, Ky/a B 7 yTpa NOJbE3KAeT CIIy>KeOHBbIi aBTOMOOMJIb U OTBO3UT €ro Ha padoTy.
OpHax/pl B NOHeNENbHUK, bopuc BuKTOpoBHMY mpumén Ha OCTAaHOBKY B 6 yTpa, HOHIEN

47




HaBCTpe4Yy MallMHEe W mnpuexan Ha padotry Ha 30 MuHyT pansbiie. Ckoibko MUHYT bopuc
BukTOpoBUY 1MIET MEMIKOM, €CIIM CKOPOCTH €0 U aBTOMOOMIISI HOCTOSIHHBI?

OTBeTHI
1 4 gaca
2 200 kM u 250 kM
3 Uepes 3 gaca
4 30 km
5 Ha 36 xm
6 75 kM
7 68 KM/u
8 Uepes 3 gaca
9 1005 kM
10 750 km
11 30 xm
12 120 km
13 Yepes 2 yaca
14 96 kM

15 Uepes 4 gaca

16 Uepes 3 gaca

17 UYepes 4 yaca

18 6 KM/4

19 32 KkM/4

20 132 xm, 144 kM
21 12 km

22 28 kM/4

23 Yepes 4 yaca

24 45 MUHYT
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6 RJIaCcC, MaTEeMaTHKAa. Maremaruueckas Kapycejib 110 TEME
«OTpl/IllaTeJILHbIe qucJjia»

3aganue OT1BeThI
1 4,3—(—1,2] 1 55
2 | —99,1: (—9,91) 2 10
3 _214_5 3 _?14
4162 (—08) 4 —4,96
3 10 2
55 (-%) > -3
1 1 1
6| -13(-3) 6|3
1 3
7123 (-3) ! —03
11 5
8 ?'[_E) 8| —22/5
91| (—=59)—(-138) 9 7.9
1 11
10 _ZE:E 10 -3
2 1 1
1] (-5)-(=3) -
12 | 0,48: (—8) 12 —0,06
5 2 11
13|25 (%) Bl-%
14| —-5-0,4+ 6 14 4
3 5
15 —12-(5—2)-5 15 6,25
-1,5+(—1)
16 e 16 5
1,5-(-3.5)
17 15r(cag) 17 —25
—Z5+04
18 | - 18 2,1
—0,5-(—0,8)
19 Tos-0s 19 —0,3
=1 1, [/ 1y [_51
20| = 35+( 2) ( 25} 20 0,3




7 kJjaacc, aaredpa. MaremaTHyeckasi Kapycejlb Ha TeMy
«JIMHEHHbIC YPABHECHUS»
3aganus
1. |8a+ 10 = 3a — 10 21. [-23(-7z + 2) = —529
2. |10(x — 2)- 12 = 14(x — 2) 22. lBy+12=12+y
3. |—-25(—8y + 6) = —750 23. |em +7 = 2+ m
4, —10(—4x - 10 — 24) = 300 24, —2n + 15 = 13n
5 | —10a + 128 = —74a 25. [B(b-1)-1=8(b-1) — 6
6. |3(5v —6) = 16y — 8 26. |18 + 16k = 18 + k
7. | -5(G@z+1)-11= -1 27. |s(x —6)-2=2(x-7)— 6
8. |-8n+ 4= —-2(5n+6) 28. |28 +5a=144+a
9. 20 + 30k = 20 + k 29. 15k + 40 = 29k — 2
10. {26-5m = 2- 9m 30. |51+ 3p =57+ p
11. |9z + 11 = 13z — 1 31. [-50(—3m + 10) = —200
12. |12a + 31 = 23a — 2 32. |-62(2n + 22) = —1860
13. [2(x —2)-1=5(x—2)—7 33. |~11z + 52 = 41z
14, |—yv + 20 =y 34, [14(3x — 5) = 19x — 1
15. |4(2y — 6) = 4y — 4 35. 187 + 99b = 187 + b
16. —9n + 3 = 3(8n + 45) 36. 177 + 100x = 177 + x
17. 204 5m =44+ m 37. 38-5a = 34 -4a
18. 27 - 4k = 3 - Bk 38. 26 -4z = 28- 2=
19. |56+ 11 =7b— 3 39. 10 + 9a = 26 + a

50




8a + 11 = 4a — 1 40. [-20(—10x + 4) = 120

©®NO VA WN R

OTBeTHI
.a=—4 11.z=3 21.z=-3 31.
x=-1 12.a=3 22.y = 32.
y=-3 13.x=4 23. m=-1 33.
x=-—1 14.y =10 24.n = 34,
.a=—2 15.v =5 25.b =2 35.b =
.y =-—10 16.n=—4 26. k = 36.x =
z=-—1 17.m=6 27.x =4 37.
n=-8 18. k=—6 28.a=+4 38.
E=0 19. b = 29. k = 39.

0.m=—6 20.a=-—3 30.p=3 40.
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8 RJaccC, aﬂreﬁpa. MaremaTuueckas Kapycejlb Ha TEMY
«ApudpMeTHYecKNl KBAAPATHbIA KOPEHb»
3aganus
e 1 G&T—05 061
1 (ucx) Beruucnure: ‘\Z; 1 (3a4) Berunciure: 3 081—05+064
Haiinure HAauMEHbIIIEEe
2 (mcx) | uemoe  umcno,  Oonbuiee | 2 (zay) | [Ipu kakux & BEIpaXeHHE 20— —1 yyeer
ancna V62; cMbicn?
OpHa U3 CTOPOH MNPSAMOYIOJBHOIO Y4acTKa
= cocraBusier 25% JApyrol ero CTOPOHBI.
3 (uex) Vmpocrure: V¢ VANG 3 (3a) Haiinure mnepumerp ywacTka, €Cild €ro
IJIomaab paBHa 16 M2
4 Haiinure 3HaYeHUE 4 W/;_g"‘ 9y
(rrex) BeIpaskenus: V121-64 (329) | Pemmre YpaBHCHHUE! - '
Yupoctute BBIpaKEHUE:
. /256 4/144
5 (ucx) | Beramcnure: + 5 (3a9) VBB T a% —ab?, ecan a>b>0;
Haiinnre CTOPOHY
6 (ucx) | KkBajpara, ecinu ero | 6 (324) | Kaxoe i3 uncen Gompme: 3 V2 i /19;
momans pasHa 49 cm?
7 (uex) Pemnre YpaBHEHHUE:! 7 (sa) Ymopoctute BBIpaXXCHHE
UCX 3a4
V3—5x=1 \/a2—13a+45+w/a§—8a+16 npu a<<4;
Haiinure HanOOoIbIICE Ympocrture BBIPAKECHHUE:
8 (ucx) | LI€NOe  9HMCNO,  MEHBIIEE | 8 (3aq) 22 10
e 1250 . 2—a _l;+ a® ecin a>2.
9 (11cx) Pemute YpaBHEHHUE: 9 (sau) Haitnure 3HAYCHUE BBIPAKEHUS:
UCX S 3a4
Vax+1=17. v10-20-48.36-75-.98
Haitigure JBa
10 0CJIeI0BaTENbHBIX 10 @+ 1V—4a
(ucx) HaTypaJIbHBIX YHCIIA, MEXAY | (3a4) YIIPOCTHTE BLIDKCHHE:
KOTOPBIMH 3aKJIFOYEHO
/238 Bemmonuure  geiicteus (a = 0,b = 0):
11 ( 3 \/3 )"’ 11
v 12
(vcx) Brruncinure: 3 (3a9) V ggg‘;m
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12 Haiinure HauMCHBbIIICE 12 .
(ucx) nenoe Sglgcno, Gonsmee (3au) Kakoe u3 uncesn Gopire: VO V3 nan \/6 V2
yucia :
Haiinute 3HAYEHUE a—
13 13 Ilpu kakux a Bepaxkenue Y ¢ umeer
T SE BT p p
(nex) BBIPXKCHHUS: 21-6.7-8 (3a1) CMBICIT?
14 Haiinure CTOPOHY | 4 4
4 2 4
(ucx) KBajpara, eciu ero (3au) Yupocrure Boipaxenne; V(@ +2)°—8a
momans pasHa 17 cm?
15 BriHecuTe MHOXHUTCID W3- 15 BreiHeCHTe MHOXKUTENb U3-TOJ 3HAKAa KOPHS
noj 3Haka Kopus (a = 0): 7 [s0atc’
(ucx) & (3au) (@a=0,56>0,c>0)-: 816°
Haiinute JiBa
16 OCJIEIOBAaTEIbLHBIX 16 ynpOCTI/ITe BBIPAKCHUC (a = 0, b = O)
(1cx) HATypaIbHBIX 4KCia, MKy | (329) V12a'7-215°.246°-42a° .
KOTONKEIMIA RAKTTHOYUA,HO
17 \/ 17 BHecuTe MHOXUTEIb T1OJ 3HAK KOPHS:
Borunciure: V2 V2 V1024 1
(vcx) (3au) (m—3)\/ ==
18 Haiinure 3HAYCHHE | 1g . \/5 i 3 \/3
(ucx) S— /32-18 (3a4) Kaxkoe u3 uucen Oospiie:
19 Hatinure HauboJbIIIEee 19 BriHecuTe MHOXUTENB W3-TIOJ 3HAKA KOPHSA
(11cx) [IeJI0€  YWCI0, MCHBIIEE (sa1) ey
HCX 3a4 , \ S
4qucna V95 (az20,6>0,c>0)- !
Haiinute JIBa
20 HOCIIeIOBATENbHBIX 20 VYnpoctute  Belpaxenne ~ (@=0, b=0):
(ucx) HATYpaJbHBIX YMCIIa, MEXKIY | (3a4) +/30a’-456%.75b6°-98a°
KOTOPBIMH 3aKJTIOYEHO
/632 .
21 Haif e sHaueHue | 21 Buecure MHOXWTENh TOA 3HAK KOPHS:
1
(uex) | pepaxenns: V169-0,36 (3a9) =9\ o5
29 BbIHECHTE MHOXHTEIb H3- | 22 BoiHecuTe MHOXUTENb U3-TOJ 3HAKa KOPHS
(ncx) 1o/ 3HaKa KopHs: V128 (3au) (@=0, 6>0, c>0)- \aTp™™
23 Buecure MHOXUTEIs TIOX | 23 Ynpocrure BBIPAKCHHUC!
(ucx) 3HAK KOPHSL: 247, (3av) @\ L—27L | ecn a<<1, as£0;
a a
24 Haiinure 3HA4YEHHUE | 24 [Ipn KakuX @ WMMEEeT CMBICT BBIPAKCHHE
(ucx) BBLIP@KEHNS: V2712 (3au) Va¥+al—a—1
o5 Bhimecute MHOKHTENE W3- | 25 BHecuTre MHOXHTETh IO 3HAK KOPHS:
(mcx) 10X 3HaKa KopHs: V20 (3a4) b/ -1—-{—% (@a>0, b>0),
a
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26 Buecutre MHOXHUTENL TION | 26 Beiaecute MHOXHTEIb H3-TIOJA 3HAKA KOPHS
(ncx) 3HAK KOpHs: @ V2 (3au) (@=0, 6>0, c>0): /a*+3pI"+3
27 Pemnre ypaBHeHue: | 27 Yupocrure 5 BBIpaKECHUE
(ucx) Vi=—2; (3au) Vi  — 10y +254++/y* — 14y +49 npu y>7
o8 Haiinure 3HAUEHHE | 9g IIpu KaKHuX a BBIpaKEHUE
a?
. +/45-10- 1\ | —2 49235
(nex) BBIPKCHUS: 45-10-18 (s21) 5 HMEET CMBICIT?
29 BHecuTe MHOXHTETb TOM | 29 Baecure MHOXWUTENB MOJA 3HAaK KOPHS:
(mcx) 3HAK KOpHS: 3 V3, (3a1) a~\/ %4—#
30 Beinecute MHOXHTENb U3- | 30 Yupocrure BBIpa)KCHUE!
(ucx) IOJ 3HaKa KOpHs: V 18-10 (3au) Jal+at—a—1, ecam a>1;
OTBeTHI
HUcxonuprit 3a4eTHBIN
1 |2 1 |-01
2 8 2| a=
3| a? 3|8
4 |88 4 |0
S |28 S |(a+bWa—b
6 |7 6 |19
5
8 |35 8 [1
—a [~
‘lq z
9 |x=12 9 | 50400
10 | 15u 16 10 | |a — 1|
11 |6 11 | 8e®
Eb‘_ﬁ
12 | 30 12 NENE
13| 74 13| a=
14 |17 14 |a* -2
15 ﬂ,\,-"a 15 satc® |';
gh* ﬂ.}?
16 |5u6 16 | 504a’®b*
17 | 4 17 | Vm =3
18 | 24 18 | 44/3
19|19 19 = Ja
20 | 251 26 20 | 3150a°b*

54




21|78 21| [a-a
\ 2

22 | 842 22 | a® "
23 | /28 23 | a(l—a)
24 | 18 24 |la=1uyma=-—1
25 | 24/5 25 fm

- e
26 | /242 26 | gin+1 bm+1w.."a
27 | @ 27 | 2y —12
28 | 90 28|a=5
29 | 27 29 | a*+1
30 | 6v/5 30| (a+1)Va-1
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10-11 kaace, aaredopa. MaremaTnuyeckasi KapyceJb Ha  TeMy
«Tpuronomerpusn»

3aganusn
1 1

Haiinure pannannyro mepy yria B 32°

Haitaure umcno x, rne 0= x = 2m, u

(ucx (3au

) ) HATYpaJIbHOE YHCIO K, TakKWe, YTOOBI
BBIIIOJHSIIOCH PABEHCTBO ¢ = x + 2k,

a=n

ectn 3

2 . T 2 . cos(dx+4m)=1

(mcx B sin | -2 | +cos 5 (au | Pemure ypaBHEeHHE:

) BIYUCITATE: . )

3 p 1-sinx=0. 3 | Useectno, wuyro tga =2. Haiigure

§ch CIINTE YpaBHEHHE: §3aq sin o+ 20082 0

Y B

3HAYCHUE BBIPAKCHHUSI S oo

? Bbrunciute 3HaYCHHE BCEX TPUTOHOMETPHUCCKUX ? Yupocrture:

UCX . ) _ 5 I 3a4

) byuxuuii, ecmi sine = —— n- < a < 2w ) cos(g+ajcos(§—a)+%sin2a;

5 Haiiqure  KOoOpAMHATBHI ~ TOYKH  €JUHHYHOU | © Brrunciure paamyc OKPYKHOCTH, €CIIH
;HCX OKPYXHOCTH, MOTYYeHHON MoBOpoTOM ToukH (1;0) ggaq Jyra JUTUHOM 0.36 m CTATHUBAET
-6,51 eHTpasibHbIN yroiu B 0.9 pa

Ha YToJ HEHTP yr pail
?HCX 1+t o ?gaq Beruuciure . sin 2a, eciu
) l+ctg®a ) sina — cosa = -
YHpoCTUTE BBIPAKCHHUE: 3
zHCX Pemmre ypaBHeHue: Sin (-2x)=0; Z3al{ Peure YPaBHEHHE:
) ) cos?x —sin2x=2sinx - 1 - 2sin?x.
8 T T T T 8
(kcx 5 sin 1 +3tg i 5 cos 1 10 ctg 1 (sau Berauciute 2
) Briuucnure: ) cos (O(—I—ﬁ)—i—QCOS (g-ﬁ)-sin o, eCJH O(-—IB:Z‘
? Berancnure: f(? Permte ypaBHECHHE:
Hnex 1 3a4 _ _ 2 )
) cos(a—% )’ ecm cos 0=~ & g<a<1t. ) 3 —cos x =3 cos* x + 3 sin® x.
10 | Beruucnure: 10| Beramcnure:
;HCX V3sin (—E)+3tg(—£)—2ctg(—5)+4cos(—§1t) §3a‘1 8.cos X -sin X -cos X -sin =-cos L
3 4 4 2 24 24 8 8 12
11 | Haiigute rpagycHyro Mepy yria B 0.36 pan 1 1+ cos 8x = 2 cos 4x
;”CX 533“ Pemmre ypaBHEHHE:
12 1-tg13°tg17° 12 | Haiinure 3HaYEHHUE BBIPOKCHUS
;HCX tg17° +tg13° §3aq sinacosa, ecau sina — cosa = 0.6
BeruucnuTs:
13 | Beruucnure: 13 2 cos? a—1
(mex 1t . 1 3 (3au “eindu :etg 2.
) 2sin (- E] -3ctg (‘ Z] +7,5tg (-m) + gcos (— En) ) Ynpocrure:
14 Jz - 2 14 | Beruucnure
(ucx - (COS 8 +sin 3 ) (3au X i i
(15 Bbruuciute 3Ha4eHHWE BCEX TPUTOHOMETPHUYECKHX (15
HCX 3a4

o 7 am
dyHKumii, ecnu ctga = - uT< @ < —

Paguyc xpyra 2.5 cM, a momans
Kpyroeoro cekropa 6.25 cm. Haiinure
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YroJjl, KOTOPBIM CTATUBAETCS IYIOW 3TOrO
KPYTOBOT'O CEKTOpa
16 | HaiiguTe BCe yriibl, Ha KOTOPBIE HYKHO MOBEPHYTH | 16 Siln aftga, 11+ Cttg x
;HCX touky (1;0), 4To6sI moMyunTsh TOUKy (0;-1) §3aq Ynpocture: Heosx IHigax
17 | Pemure ypaBuenwue: | 17 | Haligure HauMeHbIiee H  HaHOOJbIICE
;“CX sin 3x cos 5x — sin 5x cos 3x=-1 §3aq 3HAYEHHE BBIPKCHHS
.9 (3r i T T,
sin (74—0() sin O(,AeC.HH gga_g &
18 | Vopocrure: 18 | Beruncinure:
(ucx ) - : - (3au
) cos(7—n+a)cos(g£+a]+sin(7—n+ajsin(gﬁ+oc} ) sin® 40 °+sin® 20 °+sin? 50 °+sin* 70 °
5 5 5 5 : -
19 Brrumcure: Sin 0 —cos 2 19 sin84° cos84°
gmx §3aq Bbrunciure: <27 sin2°
20 X _ 9 X 20 | Perute aBHCHUE:
(cx cos? 3= sin? 3 s LIUT . ypaBHEHH
) Pemmre ypaBHeHue: ) sin (5x - ?n j cos (2x + 4rn) — sin (bx + 1) sin 2x
OTBeTHI
1 (nex) | 8 1(3aa) | x= gn, k=2
45
2 (ucx) | -1 2 (3a9) | ,- gnk,
3 (mex) | .- g + 21k, 3 (zau) |2
4 (ucx) 12 5 12 4 (3au)
cos o= 13,tga= lé,ctga= B ) cos® Qu;
5 (ucx) | (0;-1) 5 (zau) | 0,4
6 (ucx) | ) tg? a 6 (3au) | 8/9
k
7 (nex) |, _ 1'2. & 7 (zav) | _ g + o
8 (ucx) | -7 8 (3au) | _v2,
o
9 (Mcx) | 4-42 9(GaY) | x=3 +nk &
6
10 -5/2 10 V2
(ucx) (3a1) )
11 ( 64,8 )° 11 nk n nk
e x= ,x=g + ykhe Z
(ncx) T (3aq) 2 8 4
12 J3 12 8/25
(ucx) (3a1)
13 2 13 1
(ucx) (3a1)
14 -1 14 0.5
(ucx) (3a1)
15 24 T 24 15 2 pan
tgo=Fcoso=~5,sino=~5
(ncx) 7 25 2 (3a9)
16 _T ok 16 1
(ncx) 2 (3a9)
17 x= = gk k 17 vz,
(ucx) 4 (3au) 0.5u 2




18 -1 18 2

(nex) (3au)

19 -1 19 -2

(nex) (3au)

20 =T ik 20 =™ hez
(ucx) 2 (3au) 63
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N

Hpuaoxenue 3. MaTteMaTu4eckasi perara

10 knace, anredopa. MaremaTudeckasi perata no reme «Jlorapupmbn»

Iepsbiii 3Tan. Kaxxkaasa 3agaya — 6 6aauaoB. Bpemss — 10 MunyT

. YIIPOCTUTH BhIpaXKEHHE

v

3 3
o 2log) 0,4 —log1 28+ S log1 v49;
. Haiiti 4nciioBoe 3HaUYCHNUE BBHIPAKCHUS o83 084 <5+ 3 o8

Uemy paseH logg8, ecaun logy3=a?
log)y_g (8x—x2—15);

BeisicHUTB, NMpH KaKHUX 3HaYeHHAX X HMeeT CMbIC/ Bbipa>KeHHe!:

Bropoii 3tan. Ka:xxgas 3agaua — 7 6aauaos. Bpems — 15 munyT

5
VS Yx = [ 5= = 240.
. Pemmure ypaBHeHue: Vil

. 3logi WL—logl i) : log 35 V8;
. HaliT yncioBoe 3HaU€HUE BhIPAXKEHUS ( 2 V 128 132 V2

(-372-(-6)
lg S

. 3anuImTe BEIPAXKEHHUE B BUJIE CYMMBI WJIM PA3HOCTH JIOTapU(PMOB:
log, 0,75

log, sin i
. CpaBuure: log, 25 log; V2

Tperuit 3tan. Kaxnas 3agaua — 8 6annos. Bpems — 20 munyT

Ju2+4a—5+ a?—3a+2
- .
. Cokparure 1poOb Va2 —2a 11
logo 18 _ logy 9
BoruncnuTe: 0662 108722
. Beipa3uts norapudm depes 3aaHHbIC BETUYUHBI a U b:

logssg 140, ectu a=logg 2, b=log; 5.

l+|g6
. Beruucaurp: 7%t

YerBeprhiii 3Tan. Kasxkaas 3agaya — 9 6anuaos. Bpems — 25 MuHyT
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4 4
(SEI2 — Yas) - (va- ¥5) - ¥
1. YIpocTuth BeIpaxkeHHe \ Ve + Va?b
2 Yemy pasen log, /5 (x\/7), ecau log,» x=a?

3B , 96108, /5(5—V10)+8logg 55 (V5-V2)
. BBIYHUCINUTH

log,p2(ab), ecan logarb‘—lo’gb a=1,5.

’

4. Hantn
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9 kiace, anredpa. MaremaTnyeckasi perara «moaroropka k OI'o».

Iepsbiii 3Tan. Kaxxkaasa 3agaya — 6 6aauaos. Bpemss — 10 MunyT

2 _2x+vV3—x=V3—x+8.

1. Pemure ypaBHenue *
—14

— < 0.
2. Pemmnte HEpaBEHCTBO X 42x—15
24 — 3x >0
8+(5—2x)2 = 7

3. Pemnre cucreMy HepaBeHeTs \ 22 — 9% <43 —2x.

Bropoii 3tan. Kaxnas 3agavya — 7 6ajuaos. Bpemsa — 15 munyT

1. UmeroTcss nBa cocyna, coaepxamue 4 kr 1 16 Kr pacTBopa KHUCIOTBI Pa3InYHON
KOHIIEHTpaluu. Eciii uX CIUTh BMECTE, TO MOJYYUTCS PACTBOP, COAEpKAMMM S7% KUCIOTHI.
Ecnu e cnuTh paBHbIE Macchl 3THX PacTBOPOB, TO MOJIYYEHHBIH pacTBOp OyAET conepkaTh
60% kucmoTel. CKOIBKO KHWJIOTPAMMOB KUCJIOTBI COJIEPKUTCS B IEPBOM pacTBOpe?

2. IlepBoIit paboumii 3a yac nenaetr Ha 9 geraneil Oosble, YeM BTOPOM, M BBITIOTHSET
3aKa3, cocrtosimii w3 112 neraned, Ha 4 vaca ObicTpee, 4Ye€M BTOpPOMl pabouuid,
BBITIOJTHSIOIINI TakoM ke 3aka3. CKOJIbKO JeTajiel B yac JiejiaeT BTOpOr padbouunii?

3. Kponuk yrBepkaaer, uto Buepa Bunnu-Ilyx cren ne Mmenee 9 Ganouek ména, [IsaTauok
— 4r0 He MeHee 8 OaHouek, ociauk Ma — uro He MeHee 7. Ckonbko OaHOUEK MEna che
Buepa BunHu-IlyX, eciau U3 Tpex 3TUX yTBEPKICHUU HCTUHHO TOJIBKO OJHO?

Tperuiu 3tan. Ka:xkpas 3agaya — 8 6aauaos. Bpems — 20 munyT

X4 — ,53

1. IToctpoiite ~ rpaduk  GyHKUUU T e U ONpenenure, NpU  KaKUX
3HaYEHUAX m npsamas ¥ = M umeert ¢ rpag koM pOBHO ABE OOLIUE TOYKH.
_ x+5
2. Iloctpoiite  rpaduk  GYHKIUH Y x*+5xu  onmpemenute, HOPU  KAKUX
3HAUCHUAX M mpsiMasi Y = M He uMeeT ¢ TpaduKOM HHM OJHOM OOIIIeH TOUKH.
_ (Vx*—=5x+6)?
N x—3

3. [loctporite rpaduk GyHKIHH U HalauTe BCE 3HAYEHUS a, MpH
KOTOPBIX MpsiMast ¥ = ¢ He uMeeT ¢ TpaduKom TaHHON GYHKIIMHA OOIIHUX TOUYEK.

YerBeprhiii 3Tan. Kaxnas 3agauya — 9 6anuaos. Bpems — 25 MunyT
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2 2
1. Haiiniure HauMeHbIlee 3HAYEHUE BbIPAKCHUS (5 x—dy+ 3) + (3x -y 1)

3HA4YeHUs X WU Y, IPU KOTOPBIX OHO TOCTUTAETCA.

)51

©—y xy—x

o 2 2 ’
2. Haiiqure Hambonblnee 3HaueHue BelpaxkeHus ¥ +1 ¥ +1 ecnm x m Y ceasansl
_ 2 .
cooTHOmeHnem Y =X TX—4
3. IIpu KaKHX 3HAYEHHUSAX 11 BEPIIHHEI

g —_ 2 — ¥ P — I
mapaGoy ¥ = —X HAmx—my y= X+ 2mx —2 PACIIOJIOKEHBI 110 OJHY CTOPOHY OT OCH X7
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Hpuiaoxenue 4. MaTteMaTu4ecKud ONATIIOH

9 kaacc, aaredopa. Maremarnyeckuid 0natiioH «CTeneH U KOPHU»

IlepBbiii pyOex

«OcHOBHAA 000iMa»

-0,75 %
(‘113) ”0000“’25‘(71;.%) ;
Brraucnure: '

PacIONOKKTE YHCTIA B OPSAKE Bo3pacTanms: V3 V4 Y/18;
Pemure ypaBHenue: V3x+5=3

PemuTe HEpaBeHCTBO: Yet+1>2
a—b

Coxkpartute ApoOn: Vb—4a

«3amacHas 000iiMa»

|:ﬂ- — 0.5 + U.SHD'?E}E

L2,
Yupocrure: (ba_b 3) .
{a—n.ﬁ_aﬂ_ﬁj_l_{ﬂ+a—]__2:“

Ympocrure:

Yupocrure:
Bropoii pyoex

«OcHOBHA"A 000¥iMa»

Boruucnure: V2+6—5-4/49+20 /6.
Pemmte ypaBHeHne: 2 V5x+2—1=0.

9 2a .
[Ipu KakuX 3HAYEHUSIX IEPEMEHHOMN BBIPAKECHUE UMEET CMBICI: m
PemmTe HEpaBeHCTBO: Ve+2<3
1

3--y
3Y_81=
Pemure ypaBHeHue: 27 ioluid

«3amacHast 000¥iMa»

2

(b_T_bU.E){bi,ﬁ +b—DﬂJ(b%+b- I:I.+)

Yupocrure:
& 3
(@*4+1(a®4a®4+1 ) (@™ —1):
Ynpocrure: }( ) [ )
T
(b7 —2) (6™ 426"+ 4) (845",
Ynpocrure:
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Tpernii pyoex

«OcHOBHAA 0001iMa»

VB +452-/5+2 /13- 3452 —5;

Brraucanre:
_ 0,8 __
Pemmre ypasuenne: ¢ — ¥ =2
Y —1990—3/— 1991
OnpenenuTe 3HaK YUCIA: Y0,51—4/0,8

1
Berauciure: 1085404 e

8/ —5a+7a—2

HpI/I KaKHNX 3HaAa4YCHUAX HCpGMCHHOﬁ BBIPAKCHUC UMCECT CMBICJI:

«3amacHast 000iiMa»

Ympocrure: <ﬂ _3&4_“% ) (“ _%—ﬂ'_l*—i— a‘--")
T

Vupocrure: (b% o _Ilh"'”b_?'u ) ('{’% -6 )

93]

1
a6+

cof —

Coxkparute ApoOb: 2°—¢
YerBeprhlil pydex

«OcHOBHA"A 000¥iMa»

4
a 3b2-a?p3
3 ’
a 3b2 —p 3g72
YnpocTture BeIpakeHue

__a+b n Hvﬁfzwazb ]-(Ga—%)
3\,";1_2 —3\ b? 3\"02 - 23\{5 + 3\,"';5
YnpocTture BbIpakeHue
8 3r-2
— L g2,
(2)*

Pemure ypaBHeHue:

1
Boruucnure: log,,5— >

ps |
Pemnre ypasHerue: ** 4357 +3 (x"* +3)2 =3/4096.

«3anmacHast 000¥MiMa»
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© N o 0 H~owbdPE

O N o bk wWwbdE

© No bk owbdE

CokparuTte apo0b: a®+o
OTBeThI
[IepBeIil pyoex.
13
3,2,1
251/3
x =7
(as + bs)(az+ b=)
~+Ya+>aVa
b—3+>-=

b b2
1-a
Va
Bropoii py0Oex
-1
13/64
R\{ON\{Z\{-10}
—2<x<79
5
1 B33
b3B? b*¥b
a*®—1
b1%> — 64
Tpetuii pyoex
3

Her pemenuii

-1/2
a=0,a+1

ot
as +a
bcl- _ bn‘r,?

2

UeTBepThiii pyOek
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N o

asrLNhd E

1 1
az=+ b=

ai + bi
-9/7
1+ (&)

(ai——bi)(ai——ai.bf;4—b§)

2 2
b7—aa

£ 2 &4 B
as—asb7+b7
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B w e

10 knace, anredopa. MartemaTu4eckuii OMaTJI0OH B KOHIIE ro/a.

3aganus

Ilepevuit pydesc. Cmenenu, KOpHu u Mooynu

Vox+14+Vx—3=4.

x2—2x—-3=3x—1|.

X% 8lx| + 12

< 0.
X2 - 6x 9

5¢. 95 = 40.

-
1) x 2-+x

(3)" =9+

Iepewuit pyoesc. Cmenenu, KOpnu u Mooyau. 3anac

9*-4-3*-45=0.
16*+4*-2>0.

Y _19=x-1.

Bmopoiu pybesc. Jlocapugmot

logy(x +2) = iogz(x2 +x=17).
log, glx—4)=2.
log5(0,5 4 x) = log5 0,5 — logy x.

logy 6 + logy 20 — logs 15
logz 4V2 — logs 20v/6 + logg 15V/3

. Berumuciuth:

3
log% Pan i log3(3 — x).

Bmopoiu pybesc. Jlocapugpmel. 3anac

32 4 6.3% 97 -0

logs 15 - (2 — logys 45).
7. Bomumcurs 285 10 (2 logis 45)

logh x — 3logy x = 4;
Tpemuii pyoexc. Tpuconomempusn

2y=2.

4 8in? x + sin x oS X — COS
16tgtx=1
4sin?x — 8sinx+ 3 <0.

sin2x + 5(sinx +cosx+1) =0
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sin3x+cosbx =0

Tpemuii pybesrc. Tpuzconomempus. 3anac

1 — 2sin? 2x = 2 cos 4x
3sinx +4cosx =>5.

2sin? x —cosx — 1 =0.

Yemeepmutit pyoesxrc. Beakoe paznoe

. Ilers mogenmw yrcino a Ha guciio b. 3aTeM, yBEeIHMYUB JIeMMOE Ha | 1 yMCHBIIINB
JIEJIUTEIb HA 2, OH C YAUBJIECHUEM OOHAPYKHJI, UYTO YACTHOE MOCIIE ITOrO HE
M3MEHWIOCh. YeMy MOTJIO PaBHATHCS 3TO YaCTHOE?

.atb+c=14, (a+b):(b+c):(a+c)=6:7:8. Haiitu 5T1t uncia.

. IlepBblIil ueH YUCIOBOM MOCIIEN0BATENLHOCTH paBeH 1, BTopoii ee uieH paBeH 2008, a
KaXX/Ibl{ 4JICH, HAYMHAasl C TPEThET0, PAaBEH MOYJIIO Pa3HOCTHU ABYX MPEIAbIIYIIHUX.

Haiinnre 2009-p1i1 4jieH 3TOH OCIIE10BATEILHOCTH.

. WizBecTHO, uto a%+b?=3ab u a> b > 0. Berucaute 22

a-b
. CKOJIBKO eCTh TPEX3HAYHBIX YHCET, Y KOTOPBIX CYMMa JIBYX KpalHHUX ITU(p BIBOE
Oouibliie cpeaHen uudpoi?

Yemeepmutit pyoesxnc. Beakoe paznoe. 3anac

. Ha ckoinbko HyJel okaHuuBaercs npoussenenue 1:2-3-4-...-105?

Kakoii yros o0pa3yroT yacoBasi U MUHYTHas CTPEJIKH B JIBa/ILIATb MUHYT IIEPBOTO?

. DNEeKTPUK [IOJDKEH OTPEMOHTHUPOBATh THUPJSHAY W3 YETBIPEX TOCIEAOBATEIHHO
COCIMHEHHBIX JIAMIIOYEK, OJJHA U3 KOTOpbIX neperopena. Ha BbIBUHUMBaHME JHOOOU
JaMIIbl U3 TUPISIHABL yXoauT 10 cekyHn, Ha BBUHUMBaHuUE — Toxke 10 cexyna. Bpewms,
KOTOpPOE TPATUTCS HA PYrUe ACUCTBUS, IPEHEOPEKMMO MAJIO. 3a KAKOE MUHUMAJIbHOE
BpEMsl BJIEKTPUK MOXET TapaHTUPOBAHHO MOYMHUTH TUPJSHIY, €CIU y HEro ecTh
3amnacHas Jiammna?
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OTBeTHI:

[lepBerit pyOex. CTeneHn U KOpHU

1. 4
2. 5;-3
3 —b<x<-2 2<x<3, 3<x<hb.
4 logs 4; 1.
5. (—o0; 0).
[epBsiii pyOex. CTeneHu, KOpHU U MOAYJIH. 3amac
6. 2
7. x>0
8. 3;-2
Bropoii pyoex. Jlorapudmel
1. 3
2. 8
3. 05
4, 3
5. (=50)u(2:3).
Bropoii pyoex. Jlorapudmsi. 3anac
6. 1
7.2
8. 16,0.5
Tpertuii pyOex. Tpuronomerpus
1 x:§+rm, xz—arctgg—er, nez.
2 x=:tarctg%+m. nez;
3 g+27méx€ %T+2:m, neZz.
4 x =+ 2nn, x:wg—l—Qm, n e 7.
5 x:g—l—m, x:?g+rf,f, nez.
Tpetuii pyoex. Tpuronomerpus. 3amac
6. X = g -+ %, neid
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N o

BN

X = arcsin % + 2nn, neZ.

X =rn-+2nn, x=i%+2m, nez.

YerBepTolil pyoex. Beskoe pazHoe

0.5
42[3, 3%, 6
670

V5

45

YerBepToiit pyOex. Besikoe paszHoe. 3amnac

25
110
80
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IMpuaoxenue S. MaremaTruyeckoe JOMHUHO

10 kaacc, aaredopa. MaremaTnyeckoe JOMHHO B KOHIE IEPBOro
MOJIYTO/1Usl

3aganusd

0:0 | 3amumure BBICKA3bIBAHHC CJIOBAMH

""""""""" J (S 7

A(m,n) = {¥a eN [(FbEN (m“= ab)) A'(3c e N (n=ac))] = (a = 1)}

0:1 | 3agans muoxectBa A = (—00;2] w B= (—2; +o00). Haiitu
mHoxectBa AUB, ANB, A\ B, B\ A.

0:2 | Haiitu konuuectso TpeX3HauHBIX uuce,: KPATHBIX 4 MK 6, Ho He KpaTHeIX 9.

0:3
Boruanciits: 10893 —3-log £0,2;

0:4 | BbiicCHUTb B3aMMHOE pacloJIOXKeHHe NPAMBIX:

) y=a’x—1un y=(2a+3)x+a

0:5 | Pewurb ypasuenue:
1) [4x—9] =x 2

11
v z

0:6 | Haiity 3HadeHHe BbIPAXKEHHS:
24v3 _, 2-V3 .
V242 V3 V2-V2-V3

1:1 | 3anucats BhipaxkenHe Ge3 3HaKa MOEYJIA:

VB - V2 —1]+[1- V2|

1:2 CpaBHUTh yHuCaa:

) a=v2—-V5 u b=v3-2;

1:3

(= (@))- (¢ ())

Brruncauts:

1:4 | Haittn MHOXecTBo sHaueHuii byHKUMH: 4) f(x) =3—16x+3|

155 | Pemmts ypasmenne: {x+1} +{x—2}+{x+3}=2;

1:6 | Beluvcauts:

2 lOgG 324_
2:2 3 6
32 . o2\ . Y2
HaiiTh uucioBoe 3HaueHve BbIpaXKeHHS: ( 3 ‘/2—) V8?2
2:3 ®log, ¥8—3log: 3+ ! log; 36.
HaiiTi uncnoBoe 3HaueHNEe BBIPAKECHHUS: 3 8 s
2:4 | Tlpu KakuX 3HaueHMAX MapameTpa ¢ QYHKUHA y = -C’;T'J»'r-—]?

yObiBaeT Ha npomexyrke [—0,5;1)?

2:5 | HaiiTH HauMeHbluee W HauboJbluee 3HAUEHHS (yHKLHH Ha
YKa3aHHOM OTpPE3Ke: f(x) = |x(6 — x)|, [7;9].

2:6 | HaiiTH HaWMeHbllee M HaHGoJbluee 3HAUEHHS pyHKLMH
y=f(x) Ha yKkasaHHOM MpoOMexyTKe:

D i) =xt -2 -2 [-39;
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3:3

5
2 V34 /x NG

YnpocTHTL BbIpaXkeHHe: 1+ Vevx

3:4 fx) = V-2 +x+2.
Hajitu 061acTh onpeneseHrs U MHOXECTBO 3HAYEHHH (DYHKLIMU

3:5 | BelpasuTh uepes 3alaHHBle BeJMUMHBl 4@ M b caemyioliHe
Jlorapu@Mmsl:

1) log)549, ecin a=log,;9, b=log;45;

3:6 | @yHkuus f(x), onpeneneHnas npH Bcex 3HAYEHHAX X U He
paBHass O HM fpH KakoM 3HayeHWH X, YIOBJETBOPSET
paBeHcTBY f(x + 3) = —1}'({(()"). Haiitu f(1996), ecan
f(10) = 3.

4:4 | Yemy pasen log, sz (xv/9), ecau log,. x=a?

4'5 | ®yukuus f(x) HeueTHas W mepHoiMYecKas C [EPHOLOM
T =10. Hafitu 3uayenne f(1004), ecan f(—4)=1,5.

4:6 | Beuncants f(—3), ecnu H3BECTHO, 4YTO  (YHKUHS
g(x) = f(x) + x* vernas u f(3) =4.

55 Val+4a—5+va2—3a+42

' CoxpaTHTb Apobb @ ooate
P P 4\/a2—?a+1

5:6 | MsBecTHo, uTo f(x) — HeueTHast mepuoxHueckas BYHKIHSA
c nepuosom 4 u f(x)=x* —2x3 npu x €[0;2]. Bruucauts
cymmy f(1) 4+ f(2) +...+ f(150).

6:6 | Peuntb ypaBHenHe:

1) {3x-0,7}=5{x}+0,3;
OT1BeThI

0:0 | 3anucarb ¢ NOMOWIBIO KBAHTOPOB HEOMNPENEJIEHHOE BhICKa3bl-
BaHue A(m,n), 3ajaHHOe Ha MHOXECTBE HATYpa/bHBIX UYHCEJ:
A(m,n)={Yuncaa m v n He UMEIOT OOLIUX AEJHTEJEH, OTIHIHBIX
ot 1}.

0:1| 1) AUB=R, ANB=(22,A\ B = (—00;-2], B\ A = (2 +).

0:2 | 475.

0:3]6.5 7 7

04 nPH a=-1 npsimbie COB]’Ia,ELa\lOT, an/ a=3 napaJjjeJibHbl, B OCTaJbHbLIX CJy4daax IepeceKalnTcs,

05| -2

0:6 | v

1:1] 4 2v2- 5.

12| a< b;

1:3 80
-5,

1:4 | E(f) = (-0 3].

1:5 n, 1l
6) 5 + 500 "€ Z.

16 |4

2:2 | 162

2:3 |2
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2:4

c € (2;4j;

nnnnn

2:5 fHaHM =17, fHaHG = 27.
26 fraum = —1%. Faaus = 70;
3:3

9) Vx.

34| D)= [-K2). E(P = [0515).
35| 4 .
2b—a
3.6 1
-
. 3 1
4:4 a2+ :
4.5 —115;
464 .
55 Va+h + va-2, e a > 2 V-a-5+ V2—-a, ecu a < -5.
5:6 '1.
6:6 g,kEZ;
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Hpunoxkenune 6. MaTtemMaTu4yeckasi IeHTArpaMMa

5 kuaace, maremaruka. Ilenrarpamma «Pa3jiomkenue u4mces Ha
NMPOCTbIe MHOKUTEJIID)

YciaoBue

Hauunats pemenue 3amad HyxHo ¢ daiina 012345, Tam HaxoasaTcs niepBbie
5 3aga4. UToOBI OTKpBITH OCTaNIbHBIC (ailsibl, BaM moHano0atcs napoiu. [lapomu
COCTaBJISIFOTCS U3 OTBETOB K 3aJayaM II0 CXeMe, NpUBEAECHHOM Hmke. Hampumep,
JUTSI TOTO, YTOOBI OTKPBITH (aiin ¢ 3amaadeit Ne 7, Bam moHago0sTcs 3aaaun 1 u 2.

OTBeTHl 3alKMCHIBAIOTCS B IIOPAAKS BO3pACTAHUA HOMEPOE 3a0ay 0e3
HQOﬁeJ'IOB. Ecau B 3aJa4€ HCCKOJIBKO OTBCTOB, TO 3alMCHIBATE HX TaKXE B
IMOPAOKE BO3paCTaHHA.

Hampumep, uToObl OTKpBITH (aiim HOMep 6, BaM HyxHBI (aitnbr 1 u 5.
HomyctuM, oTBeT Ha 3amady 1— 78, a Ha 3amauy 5 — 136. Torma maposb ass
OTKpBITHUS 3a/1auu 6 Oynet «78136x.

B ¢aitne pent_ans ects Tabnuiia, B KOTOPYIO MOKHO 3alHCHIBaTh OTBETHI U
napoju. 2OTO yIOOHO Jenarh, ~4TOO0bl TOTOM MOXHO OBUIO C TOMOIIBIO
xonupoBanuss (Ctrl+C) u BcraBkm (Ctrl+V) ObicTpo BBOIWTH MapojM, a HE
HaOMBAaTh KaXIbIM pa3 Mo MHOTO 1udp.

HpI/I Pa3JI0KCHUN HA IIPOCTBIC MHOXHTCIIM HYXHO 3allMChIBATh OTBCTLI B
MMOpAAKE BO3pPaACTaHUA IIPOCTBIX COMHO)KI/ITGJ'IGIjI, K&)I(I[I)Iﬁ COMHOJXHTCJIb POBHO
CTOJIBKO pa3, CKOJIbKO OH BCTPCHACTCs B PA3JIOKCHUMU.

Hanpumep, 24 =22%-3. OrseroM OyjgeT cuuTathcs CTpoka «2223».
4410 = 2-37?-5- 7% Otser O6yner «233577».
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Taﬁ.ﬂuua C 3aJaYaMi N mMapoJasiMmu

3anava | Ycinosue OtBer [Taponb

1 Paznoxure Ha npocteie | 223 -
MHOKHUTEJH yucio 12.

2 Paznoxure Ha npocteie | 233 -
MHOKHUTEJH Yucio 18.

3 Beruuciure 234161928 -
28-3%.7-11-13-197

4 Paznoxure Ha npocteie | 22223 -
MHOKHUTEJH YUCIO0 48.

5 Paznoxure Ha npocteie | 2355 -
MHOkHUTENH yncio 150.

6 Pazaoxkmre  mHa  mpoctsie | 33371319 2232355
MHOXHUTEAN IUCAO 46683.

7 Paznoxwure Ha npocteie | 2251323 223233
MHOXKUTEIH ynciio 5980.

8 Paznoxure Ha npocteie | 2223337731 223233
MHOKUTENH ynciio 328104.

9 Paznoxwure Ha npocteie | 55111729 233234161928
MHOKUTENH ynciio 135575.

10 Paznoxure Ha npocteie | 235711131719 233234161928
MHOKUTEJIH Yuciio 9699690

11 Paznoxure Ha npocthle | 192959 23416192822223
MHOXHUTENH uncio 32509

12 Paznoxure Ha npocteie | 173747 23416192822223
MHOKHUTEIN yucio 29563

13 Pasnoxure Ha npocteie | 113141 222232355
MHOkHUTENH uncio 13981

14 Pasnoxure Ha npoctelie | 132343 222232355
MHOXKHUTENH uyncio 12857

15 Pasnoxure Ha npoctelie | 17192329 2232355
MHOXHUTENH uncio 215441

16 Pa3noxure Ha npoctele | 222222555137 333713192251323
MHOkuTEH yucio 1096000

17 Pa3noxure Ha npoctele | 222233341103 222333773155111729
MHOXHUTEH yucio 1824336

18 Paznoxure Ha npocteie | 555776189 235711131719192959
MHOXUTENH yncio 33252625

19 Paznoxure Ha npocteie | 59103167 173747113141
MHOkHUTeH yucio 1014859

20 Pasnmoxxure Ha npocteie | 113127131 13234317192329
MHOXHUTENH yncio 1879981.

21 WUnbs m Muma pemanu 3aaayu. | 15 222222555137222233341103

Unpss pemmn 17 3amau, a
Muma — 18 3agau. CKOJIBKO
3aa4 pemuiau o0a Malb4HKa,
eciy Bcero 3agad oo 20?7
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22 Annmpeit m  Marseit nmcanmm | 21 222233341103555776189
CIOBapHBIM JAMKTAHT. AHIpen
Hanucan  Oe3ommbOouHo 23
cjioBa, a Martseii — 25. Bcero
cioB 0610 30. CKOJNBKO CJIOB
OBLJIO HAIMMCaHO HMMH OOOHMMH
BEpHO, €CIIM B TpPEX CJOBax
OIIMOKHM clIeiajii 00a MajabunKa?

23 Kcroma u Kapuna | 11 55577618959103167
packiaJbIBalli  3allMCaHHbIE Ha
JIOCKE 4uciaa Ha  MPOCTHIE
MHOxuUTeNH. Kcroma pasnoxuia
HAa [POCThIE MHOXHUTENU 7
yucen, a Kapuna — 6. Ilpu atom
JIBa W3 HANMCAHHBIX YHCENl OHH
paznoxuin o6e. CKOIbKO BCEro
yricen ObUIO 3aITMCaHO Ha J0CKe?

24 Omma, Hamgs u Kars pemamm | 24 59103167113127131
IpUMephl Ha YMHOXKEHHE. DMMa
pemmna 13 npumepos, Hans —
12, Kara— 10. Ilpu stom 5
OPUMEpPOB peIWIn OMMa H
Hans, 4 npumepa— DOmMma u
Kars, 3 npumepa — Karsa u Hang,

a OJMH TIpUMEp — BCE TpHU
neBoukn. CKOJIBKO BCEro OBLIO
IPUMEPOB, eCITH KaK bl
IpUMEp XOTh KTO-TO PEIIN?

25 Apuma, Kcroma wu  Cons | 11 222222555137113127131
pucoBaiii Ha JHUCTax Oymaru.
Apuia MopHUcoBaa Ha

8 mucrax, Kcroma — na 7, Const —
Ha 6. [Ipu sTOM OBLTO 5 JHCTOB,
Ha KOTOPBIX PUCOBAIM U ApHuIla,
u Kcroma; 4 nucra, Ha KOTOpPBIX
pucoBamu u Apuma, u Cons;
3 AMcTa, Ha KOTOPBIX PHUCOBAIU
u Cons, u Kcroma, u 2 nucra, Ha
KOTOpPBIX PHCOBaJIM BCE TpH
neBoukH. CKOJIBKO BCErO JIMCTOB
Oymaru ObLIO U3pUCOBAHO?

26 VYpa! Oto Bcé! bonmbmie HuYero 1521112411
pematb He Hazio!

Ccbinka Ha apXuB c dbaiinamu:
https://www.dropbox.com/s/wmm7my5vszpoctn/5 pent razlozh.zip?dl=0
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https://www.dropbox.com/s/wmm7my5vszpoctn/5_pent_razlozh.zip?dl=0

8 kaacc, anreopa. lleararpamma «KBagpaTHbie ypaBHeHH s

YciaoBue

[TaposieM 1715t OTKpBITUA (paiiia SBISIOTCS PELICHUs KBAPATHBIX YPABHEHUM
U3 yKa3aHHBIX HOMEpOB. OTBETHI 3aMKUCHIBAIOTCS CHAuYaja B MOPSAKE BO3pacTaHUs
HOMEpOB, a TIOTOM KOPHEW: €Clii y ypaBHEHHUS JBa Pa3jMYHBIX KOPHS, TO OHHU
NUIIyTCS MO Bo3pacTaHuio. Ecnu y ypaBHEHHs [Ba COBMAAAIOMIUX KOPHS, TO
MUIIETCS TOJNbKO OuH. Eciii y ypaBHEHUS HET KOPHEH, TO MHUILIETCS CJIOBO «HETY.
JlpoOHBIE KOpHHM TIMIIYTCS B BHUAE OOBIKHOBEHHOW HECOKPATHMOUW apobu
(BO3MOXXHO HeIpaBuWibHOW). MppaliMoHaIbHBIX KOPHEHN HET.
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Tabauna ¢ 3axa4aMu ¥ NapPoOJISIMHU

Ne Ycnosue OtBer ITaponb
A [2x2+9x+4=0 -4 -1/2 -

B [3x*+13x+4=0 -4 -1/3 -

C |6yi—v—1=0 -1/31/2 -

D [9x°—30x+25=0 5/3 -

E |4x®+5x+1=0 -1-1/4 -

1 |-3z2°+z+2=0 2131 -4-1/2

2 |64+ 7x=3x" -2/33 -4-1/3
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3 |-m*+11m—10=0 110 -1/31/2

4 |3x*+11x+6=0 -3-2/3 5/3

5 |6a—5=a’ 15 -1-1/4

6 |6x*—13x+2=0 1/6 2 -2/3115

7 | 4v*+36y=-81 -9/2 -2/31-2/33

8 |v*—-2v+7-0 HET -2/31-2/33

9 |[x*=2x+43 -13 -2/33110

10 |3m®* —4m L+ 3=0 HET -2/33110

11 [2x*—7x+3 =0 1/23 110-3-2/3

12 |x*+4x—5=0 51 110-3-2/3

13 [8p? —14p—4 =0 -1/4 2 -3-2/315

14 | 21y =y* + 20 120 -3-2/315

15 | 100x*—80x —33 =10 -3/10 11/10 | -2/3115

16 | 6x2—13x+14=0 HET 1/62-9/2

17 | 3m* +2m =28 -2 4/3 Het-13

18 | 5x2 —3x =5x + 4 -2/52 Hetl/23

19 | x2 4+ 12x = —35 -7-5 -51-1/42

20 |5y —8y+2=-1 3/51 120-3/1011/10

21 [4m* —2m—-5=1 -13/2 1/62-3/1011/10ne13/51

22 | 12z°+20z=8z"-21 =712 -3/2 -9/2netHer-24/3

23 |x*—4x+2=3x—10 34 -13Her-24/3-2/52

24 | 3x? 4+ 12x+9=2x24+3x+1 -8-1 1/23-51-2/52-7-5

25 | 9x* L 18x —3 = 2x% — 3x — 17 -2-1 -1/42120-7-53/51

26 -13/2-7/2-3/234-8-1-2-1
Ccbliika Ha apXuB C Gaiinamu:

https://www.dropbox.com/s/pghczghxfnmiedt/pent sg eq.zip?dl=0
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https://www.dropbox.com/s/pqhczghxfnmiedt/pent_sq_eq.zip?dl=0

9 kaacc, aaredpa. I'ekcarpamma «CucreMbl ypaBHeHH D)

YciaoBue

[Taponem anst OTKpBITUS (paiiyia SBISAIOTCA PEIICHUS] CHCTEM YPaBHEHHH M3
yKa3aHHbIX HOMEpOB. OTBETHI 3alMCHIBAIOTCS CHAdajla B MOPSAAKE BO3pACTaHUS
HOMEpPOB, a MOTOM B MOPSJAKE BO3pAaCTaHWs CHayala MKCOB, & MOTOM HWIPEKOB
corBeTcTBeHHO. CKOOKM cTaBaTca. Mexny nByMmsi (TpeMs) OTBETaMHU B CKOOKax
CTaBUTCS TOouka ¢ 3ansToil. [Ipodenos Hert!

Hampumep, eciu pelIeHnEM CUCTEMBI SBJIFOTCS aphl
(—3;2);(1;4);(=3;-1); (—5;7), 1o orBer OymeTh BHINIAAETHC Kak (-5;7)(-3;-
1)(-3;2)(1;4).

JIpoOHbIE KOpHU MHUIIYTCA B BHUAE ACCATUYHON ApoOu. JlecAaTuuHbIN
pas3aenurelb — Touka. MippauroHaIbHBIX KOPHEW HET.

@aiin gex ans.docx -- Tabnuila, KTopas Hy>KHA JIJIsl YIPOIICHUS >KU3HU. B
HEE MOXKHO BHECTH 3aJ]aHUsl, MOJYyUYUBIIUECS OTBETHI U MAPOJIH.

Vnaun!

| @ |
Tabauuna ¢ 3ajayaMu ¥ MAPOJIAMH
No 3agaHue OtBer [Tapons
1 x+y=3 (-2;9)(2:1) -
*taty=12
2 { x+yt= (1;-1)(1;1) -
2y? +x? =
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3 {? —x+y—xy=0 (-2;-3)(3;2) -
S—v+x—xy=10
4 xiyi+xiyi=12 (1;2)(2;1) -
{xa}-" + x*y? =24

5 xy+2x+2y=5 (1;1) -
x4+ y*4+3x4+3y=28

6 [ x*+xy—6yi=0 (-2;-1)(2;1) -
e — Bxy+ 2yt = —4

7 x+y®=2 (1,1)(2;0) (-2,9)(2;1)(-2;-1)(2;1)
x? — Sxy+ 2y° =—4

8 (x?+y:—3xy+4x+4y=—-9 | (-1;-1) (-2;5)(2;1)(1;-1)(1;1)
L }rz —3xy=4

9 (x> —dxy+y =6 (-1;1)(1;-1) (1;-1)(1;1)(-2;-3)(3;2)

y? —3xy =4 11(1;-1)(1;1)(-2;3)(3;2)

10 6 , 2 4, (2:1) (-2;-3)(3:2)(1;2)(2;:1)

x+y x—y
3 2

- =—1
+y x—¥

11 {Exs =x*y*+1 (-1;-1)(-1;1)(1;- (1;2)(2;1)(1;2)
3yvE=xy* 42 1)(1;1)

12 = 4 _13 (-2-1)(2;1) (L1)(-2;-1)(2;1)
x24+xy yidxy 6

a 1
x? -I—x}r_ v+ xy

13 |(x*+2y=6 (-4;-5)(0;3)(2:1) (L,1)(2;0)(-1;-1)(-1;1)(L:-

ly? +4x =9 D(L1)(-2;-1)(2;1)

14 (x*+2y+1=10 (-1;-1) (1;1)(2;0)(-1;-1)(-2;-1)(2;2)

2 +2x+1=0

15 | (x°—x¥ +ay* -y =5 (2;1) (L,1)(2;0)(-1;-1)(-1;1)(1;-1)

e+ xP +xy? +yi=15

16 (2x°+ 2y —3x—3y+xy=—1 | (1;1) (-1;-1)(-1;1)(1;-1)(2;1)

L x*+y?—2x—2y+3xy=1
17 1, 1 (-L,1(-1,2)(2;-1) (-L,1)(L;-1)(2;1)(-1;-1)(-
{x}r x+1 2 1;1)(1;-1)(1;1)
x4 xyt=-2
18 {x: —2xy = 2x — 3y (0;0)(1;1)(1.6;-3.2) (2;1)(-1;-1)(-1;1)(1;-
v —3xy = 4x — 6y 1)(1;1)(-2;-1)(2;1)

19 x+y=2 (1,1,2) (-4;-5)(0;3)(2;1)(-1;-
xy+xz+yz=5 D(2;1)(1;1)(-1;1)(-1;2)(2;-
eSS 1)(0:0)(1:1)(1.6;-3.2)

Ccpuika Ha apXuB C daiinamu:

https://www.dropbox.com/s/z1utbe74ksrdahu/9 gex syst.zip?dl=0

Cchuika Ha oHIaiiH-Bepento: https://spbal.ru/mv/gex/index.html
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https://www.dropbox.com/s/z1utbe74ksrdahu/9_gex_syst.zip?dl=0
https://spbal.ru/mv/gex/index.html

