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BBenenue

Hcnonp30BaHne UIP CUUTAETCSl BECbMa IKEJNATEIbHBIM il 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
KOJIMYECTBE.

CoBpeMeHHbIE JETH HE JI0O0ST MOHOTOHHBIM TpyHd, UX BHUMaHHUE OBICTPO
paccenBaeTcsl, OHU MPEANIOYUTAIOT 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, oTpaboTaTh HaBBIKK PEIICHHUS KOHKPETHBIX TUIIOB 3aJaHuil, TOBTOPUTH
TEMY, HAYYUTHCA IPUMEHATH TOJIBKO YTO U3YYEHHBIN aITOPUTM PELICHUSA U T.II.

OtcyTtcTBHE PabOT, MOCBAIICHHBIX UTPAaM B CTapIIUX KJIaccax, 0COOCHHO, HA
ypoKax MaTeMaTHKH, OMpEIesAeT KaK HOBHU3HY, TaK M aKTyaJIbHOCTh JaHHOW
METOJUYECKOU pa3paboTKH.

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

I[J'IS{ JOCTHXKCHUS DTHUX ueneﬁ HY>XHO BBIIIOJIJHUTD psAA 3a1a4:

— paccMOTpeTh 00JacTb MPUMEHEHHUS UTP Ha ypOKaX MaTeMaTUKHU B
L(EJIOM;

— paccMOTpEeTh KOHKPETHBIE UTPHI C YKa3aHHWEM OOJacTH MPUMEHEHUs,
METOMKON KOHCTPYHMPOBAHUS UTP MOJ KOHKPETHbIE yueOHbIE 3a1a4H,
IIPaBUJI IIPOBEICHMS;

— IIPUBECTU IIPUMEPHI ONIMCAHHBIX UTP.

Baxxno ormMeTuTh, UYTO, HECMOTpPS Ha TO, YTO B JIaHHOW pa3zpaboTke
pacCMaTpUBAIOTCS UI'PHl IPUMEHHUTENIBHO TOJIBKO K YPOKaM MAaTEMAaTHKHU, BCE OHU
MOTYT JIETKO OBITh MCIIOJNIB30BAHBI M HA JPYTUX ypOKax, a TaKkkKe B pealn3aluu
IpOrpaMM BHEYPOUYHOM JESTENbHOCTH, TOTOIHUTEILHOTO 00pa30BaHUS C TEMH K€
3ala4yaMUu.



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, MpOrpecc B M3YYEHHMH MATEMAaTUKH MPAKTUYECKH
HEBO3MOEH. OJIHaKO B MOCJEIHUE TOAbl IIKOJIbHUKU, OCOOEHHO CTapllue, YacTo
OTKAa3bIBAIOTCS JENIaTh TO, YTO UM KA)KETCS HEMHTEPECHBIM, Y YEro HET OJIM3KOM
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 CTapIiuX KIaccoB, ocobeHHo mo maremartuke ([3]), aTor
BOMPOC BOOOIE Maji0 H3yYeH, XOTS O MPUMEHCHHH TEXHOJOTHH HIPOBOIO
oOydeHusi B IMOCJIEIHEe BpeMs roBopsAT Bce Oombine (Hampumep, [2], [4], [5]).
Takum o00pa3oMm, [maHHas MeToaWYeckas pa3paboTKa TIO3BOJIIET 3alOJHHTH
Ie(UINT KOHKPETHBIX MPUI0KEHNN JAaHHBIX TEXHOJOTHH IS yYaIIuXCsl CTapIInX
U CPEIHUX KJIACCOB, UTO U OMPEACIIIET Kak €€ HOBU3HY, TaK M aKTyaJbHOCTb.

CrnemyeT OTMETUTB, YTO B Kiacce ( rpymre) BCerja HaXOIsATCsS OIWH-IBa
YeJIOBEeKa, KOTOphle HE IOOAT yd4acTBOBaTh B copeBHOBaHMAX. C  TakuMu
YYaIIMHUACS HY)KHA JOTOJHUTEIbHAS WHIAWBUIyaJbHAs paboTa, HO OOBIYHO OHU
COrJIaCHBI TPOCTO pEIIaTh 3aJadd, HE Y4YacTBYS B COPCBHOBATEIHHOW YacCTH.
Taxoke mpoOIeMy HEXENTarolIuX COPEBHOBATHCS M «ayTCAWIEpPOB» — YyYaIlMXcs,
KOTOPBIE yJaTcCs 3HAYMTEIIBHO XY)Ke W HUKOT/Ia HE TIOOSkKIAr0T B COPECBHOBAHUSX,
MOKHO PEIIMTh, NPEUIOKHB HE3HAUYUTEIbHYIO Harpanay (Hampumep, CyBEHHD)
BCEM, KTO HaOepeT He MEHee OIpPEACICHHOTO KOJIMYecTBa OayioB/ JOWIET 10
OTIPENICIICHHOT0 3Tama UIPhl, U 0oJiee 3HAYNTEIbHBIN NprU3 mobeautersiM. Takxke
MO>KHO BBICTaBIISITh 32 WIPY OIEHKH, HO 3TO 3a4acTyl0 CBOJUT Ha HET BCE
IIPUBJICKATEIbLHBIC CTOPOHBI COPCBHOBAHMS.

BaxxupiM MOMeEHTOM sIBIIieTCS HOBU3HA (popmarta. Bee yueHUKH MPUBBIKIH K
CXeMe ypoKa «pa30op JOMAIIHEro 3a/laHusi — OOBSICHEHHWE HOBOI'O Marepuaia —
IpUMEpP pEIIEHUs 3aJa4d — CAMOCTOSITENBHOE PEIIEHUE 3aJad IMpU MOMOIIU
YUUTEIsI, YKa3bIBAIOIIETO Ha OUIMOKY — CaMOCTOsATEIbHAsI paboTa B KOHIIE YPOKay.
Breixog 3a mpeaenbl 3TOM CXeMbl, HEOOXOAMMOCTh TMOHMMATh MpPaBUA WIPBHI,
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CaMOCTOATCIIbHO IPOBCPATH HPABUIIBHOCTb PCIOCHUS TCPCKIIIOYAOT BHUMAHHUC U
Pa3BUBAIOT BA’KHBIC MCTAIIPCAMCTHBIC HABBIKH, 4 UMCHHO:

- «YMEHHE CaMOCTOSITENIbHO OIpeNeNsaTh IEeNU JEATEIbHOCTH |
COCTAaBJIATh  IUIaHBl  JESATEIHHOCTH, CaMOCTOSITEJIFHO ~ OCYIIECTBIISATD,
KOHTPOJIMPOBATh U KOPPEKTHPOBATH JEATEIHHOCTH; HCIIOJI30BaTh BCE BOBMOXKHBIE
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  yYaCTHUKOB
NesTeNbHOCTH, 3((HEKTUBHO pa3peniaTh KOH(PIUKTHI;

- BJIaJICHWE HAaBBIKAMHU IMO3HABATEIBHOW ... JESITETbHOCTH, HABBIKAMHU
paspelieHus npodieM; ciocOOHOCTh U TOTOBHOCTh K CaAMOCTOSITEIbBHOMY IOUCKY
METOJIOB PpELICHHUS] MNPAaKTHUYECKUX 3ajady, NPUMEHEHUIO Ppa3IM4HbIX METOOB
NO3HAHMUS;. ..

- yMEHHE UCIOJIb30BaTh cpeacTBa MH(}OPMaILMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJOTUH B PEIICHHNH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX
Y OpPTaHM3alMOHHBIX 33/1a4. ..

- BJIQJICHUE SI3BIKOBBIMU CPEACTBAMH — YMEHHE SICHO, JIOTUYHO ¥ TOYHO
U3JIaraTth CBOIO TOYKY 3PEHHUS, UCTIOIB30BaTh a/ICKBATHBIC SI3BIKOBBIC CPE/ICTBA;

— BJIa/ICHUE HaBbIKAMU I[103HABATEIbHOM pEQIIEKCUM KaK OCO3HaHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, WX pE3yJNbTaTOB MU
OCHOBAHUI1, IPaHUI] CBOETO 3HAHMS W HE3HAHUS, HOBBIX MO3HABATENbHBIX 337a4 U
CPEJICTB UX JOCTHXCHUS».

B nanHOil Meromuueckod pa3pabOTKE paccMaTpUBAIOTCS HIPBHI  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 JO0BOJLHO OOJIBIIOr0  KOJMYECTBA 3agad  3a
orpaHudeHHOe BpeMs. Mrpa mpoBOAMTCS 1O BO3MOKHOCTH Ha CHApEHHBIX ypPOKax
(1Ba ypoka moJipsiz) Co CJIEIYIONIIUM paclpeieIeHUeM BPEMEHU:

Tabnuua 1. Pacnpenenenue BpeMeHU Ha UTPOBOM YPOKE

. Omeeodennoe spems
Jleticmsue
Ooun ypok Jlsa ypoka
OOBsicHeHHe PaBWII U pa30MeHne Ha KOMaH Ibl 10 MmunHyT 10 MuHyT
Hrpa (6e3 yuera BpeMEHH NIEPEMEHBI) 30 MUHYT 70 MUHYT
[TogBenenue uToros, pedaekcus, pa3d0p OTACIBHBIX 3aJaHUN | 5 MUHYT 10 muHYT
(ec HY)KHO)

OdyeHb BaXXHO B Hayaje ypoKa YETKO U SCHO JIOHECTH A0 ydYalllMXcs Kak
npaBuia KOHKPETHOW UIPhI, TaK U €€ IeJib, YOeAUThCsI, YTO BCE MOHSUIM (opMar,

! ®enepanbHbIii rocyIapCTBEHHBIH 06Pa30BATEIBHBIH CTAHAAPT CPELHETO OGIIEro 06pasoBaHMs
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HHA4YC 3HAYUTCIbHYIKO 4YaCTb BPCMCHU IMPUACTCA IIOTPATHTL HA 00BSICHEHUS
K&)I(I[Oﬁ KOMaHJIC B OTACJIBHOCTH, YTO U KaK HY?KHO ACJIATh.

Kak u nro6oit apyroii dbopmMar, Urpsl IPUEAAIOTCS, €CIIM 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 IMpCaACTABJICHbBI KOHKPCTHBIC IIPUMCPBI HIP, KOTOPBIC MOKHO
HCIIOJIB30BATh HAa YPOKaX MATCMATHUKH, C YKA3aHUCM, KAK X JIYUIIC IIPUMCHATDH U
KOHCTPYHUPOBATb CaMOCTOATCIIBHO.



MaremaTundeckasa ad0aka

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

CJ105KHOCTDH NMOATOTOBKHU: CPETHSIS.
CJ10:KHOCTD NIPOBeIeHHsI: MUHUMAaIbHAI.

Heo0xoxumoe oGopyaoBanue u ycjaoBusi. s memarora: HpuHTEp s
pacrniedaTku 3ajad, OJaHKOB OTBETOB M OTBETOB I yuurtelns. s ydarmmxcs:
Oymara, TUIIyIIHEe  NPUHAIICKHOCTH,  ayJUTOPUS C  BO3MOXKHOCTBHIO
pacmpeneuThCs 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
CJIO’KHOCTH, UMEIOIINE OJHO3HAYHBIA OTBET; 3ajlayaM IPUCBAUBAETCSI CTOMMOCTH
ot 10 ¢ marom 10. OG11ee KOMMYECTBO 3a7a4 3aBUCUT OT BpEMEHH (OJMH WUJIM JIBa
ypoOKa), MX CIOXHOCTH, pa3Mepa KOMaHJ U MOAOHUpAeTCs WHIWBHUAYyaIbHO B
KOKJIOM KOHKPETHOM ClIy4ae. 3agaun pacupenesaloTcs Ha OJHOM WU
HECKOJBKUX JUCTaX (cM.Tabi.2). AHAJOTMYHO COCTABISIETCS OJaHK OTBETOB —
JUCT, Ha KOTOPOM HareyaTaHa TaOIuIla ¢ TeMaMHd M CTOUMOCTBHIO 3aJayu.
PacneuaTsiBaeTcs Mo makeTy yCJIOBUM (OJWH WM JiBa) M OJIaHKY OTBETOB Ha
KoMaHay. Takxke COCTaBJISIETCSI WM pacleydaTrblBacTCs 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 | Ycnosue 3amaun | YceioBue 3amaun | YCIIOBHE 3a4aund | Y CIOBHE 3a4a4i
40 VcenoBue 3amaun | YciioBue 3aga4yy | YCIIOBHE 3alaud | Y CJIIOBHE 3aJa4l

Komanabl o 4-6 denosek. JKenareabHo, YTOOBI KOJMYECTBO 4YEIOBEK B
KOMaH/I€ COOTBETCTBOBAJIO KOJIUYECTBY TEM.

Hean urpsl. HabpaTh kak MokHO 60JbIIIE 0ATIIOB

Xon urpsl. IlomyunB 3amauym, yyamuecs HauyumHaKOT uX pemarb. CrnaBath
HY’)KHO TOJIbKO OTBeT. Pemarb MOXHO B JI000M TOpSAKE, HO OTBET HE
NPUHUMAETCS, TIOKA HE CAAaHbl BCE MPEABIAYIINE 3a/1a4d B 3TOM Teme (Hampumep,
Henb3s caath 3a1auy Ne3, moka He caanbl 3a7auu Nel u No2 Toil ke TeMmbl); npu
3TOM 3aJa4d B Pa3HbIX TeMaxX MOXKHO C/JaBaThb HE3aBUCUMO Apyr or apyra. Ha
pEelIeHHe 3aa4l MOXHO J1aBaTh OT | (eciii mpenoaBaTellb X04eT, YTOObl YUEHUKU
C CaMOro HavaJila OTBETCTBEHHO OTHECIUCH K TPOBEPKE PELICHU BHYTPU KOMaH/Ibl

8



— TOTJla Ha 3TOM HYXKHO CHENaTh aKUEHT NpU OOBICHEHWU MPABWII; TOAUTCS IS
UTOTOBOI'O MOBTOPEHMsI) O 3 MONBITOK (€Ciu, HAapUMEp, 3ajaud CIOXKHbIE U
IPETIOAABATENIO KAXKETCd YMECTHBIM YKa3aTh y4YalllUMCsl Ha HEMPAaBUIIbHBIA OTBET;
UCIIOJIB3YETCS B CUTYyalllM, KOT/1a TeMbI HOBBIE). [IpaBMIIBHOCTH / HENMPABUIBHOCTD
HOTBITKA OTMEUYAETCsl Ha OJIaHKE 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 DPELIEHHYIO 3aJady KOMaHJa I0JIyd4aeT KOJUYECTBO OajioB, paBHOE
LIEHE 3aa4U.

[Tomumo ©OamioB 3a 3a7aud, KOMaHIa MOXKET IOJYYUTh CICAYIOILIUC
OOHYCHI:

- bonyc-crpouka. Komanaa nosyqaeT ero, €civ MpaBUIIbHO peninia Bce
3a/1a4ud B CTpOUKe. PaBeH 1ieHe 3a/1auu B CTPOUKE.

— bonyc-cronbuk. Komanaa mosiydaeT €ro, €civ MpaBUIBLHO peIIniia
BCE 3a7]a4M OJTHOM TeMbl. PaBeH cpenHeMmy apu(METHYECKOMY 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. KoMaHia nmomgydaer ero, €Ciu NepBOi 3aroJHNUIIa BEPHO
CTPOYKY WM CTOJIOMK. DBOHyc-BpeMs 3a KaXAyl CTPOYKY WM CTOJOHK
HAYUCIISETCS TOJIBKO OJIUH Pas3.

Oxonuyanue urpbl. Mrpa 3akaHuuBaeTcs, €ClIM 3aKaHUMBACTCS BpPEeMS HJIU
€CIM KOMaHJa peluja Bce 3aJadd. 3a I8Th MHUHYT J0 KOHIIA BpPEMEHH
peKOMeHAyeTCcsI OOBSIBUTH OO0 ATOM, YTOOBI ydalluecss MOTJIM 3alucaTh BCE Te
OTBETHI, KOTOPhIE Y HHX €CTh. B KOHIIE HY)XHO IPOBEPUTH BCE OTBETHI, BHE
3aBUCHUMOCTH OT TOTO, PEIICHBI JIU MPEAbIAyIe (B 3TOM CUTYallMu HEpEIICHHbIS
3aJ1ayy MPOCTO CUUTAIOTCS PEIIEHHBIMHU HETIPABIIIBHO ).

Hauncienue 0a/jioB M yCJOBHe BbIMTPbIMA. HTOroBblil pe3yabTar
CKJIAJbIBACTCS] M3 OAJJIOB, MOJYYEHHBIX 3a pelieHue 3ajad U OOHYCHBIX OaJioB
(moxacuer OaIOB MOYKHO JI€JIETUPOBaTh caMuM ydarmtumcs). [loOexaaeT KoMaH a,
HaOpaBmas 0oJbIe OaIoB.

C nmnpumepamMu MareMaTHueckoi abakM MOXXHO O3HAKOMHTHCS B
MPUIOKEHUH 1.



MaremaTn4yeckasi KapyceJjb

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.

MaremaTH4YeCcKasi KapyceJb: NPOCTOH BAPHAHT

Ciao0:xHOCTH MOATOTOBKM: CPCIHA.

CiaoxHOCTH NMPpOBECIACHUSA: CpPCAHAA (Tp€6y€T IIOCTOAHHOI'O KOHTPOJIAI H
BHI/IMaTGJ'IBHOCTI/I).

HeoO0xoaumoe o0opypoBaHue u ycjaoBusi. i miemarora: OpUHTEp A
pacreyaTKy 3a7ad M OTBETOB JJISA YYUTENs, KOp3uHa 1y Oymar. s ydamumxcs:
OyMara, MHIIYIIHME NPUHAJICKHOCTH, AyJUTOPUS C BO3MOXHOCTBHIO OBICTPOTO
JIOCTYTIA K YUUTEII0 OT KaXKJ0T0 YYEHUKA / KaXKI0M TapThl.

IoaroroBka: Hy)kHo momoOpats 20-30-40 mpocThIX 3amad, XKenaTeabHO
BO3pACTAIOIIEH CII0KHOCTH, C OJHO3HAYHBIM OTBETOM. 3aJaud HYMEPYIOTCS IO
MOPSIJIKY U 3aIMCHIBAIOTCS B TAONHILY, KaK yKa3aHo HIDKe. PacniedarbiBaercs makeT
3a7a4 10 KOJUYECTBY MpeanojaracMbix Komauna (cMm. Tabi. 3) ¥ OAMH JIUCT C
OTBETaMM [IJII YUMTENs. 3ajJadd JUIsl y4YalllMuXCs pa3pe3aroTcsl TakK, YTO Kajas
3a/laya OKa3bIBA€TCA Ha OTACIBHOM KAapTOYKE, W TPYHIUPYIOTCS I03aAa4HO
(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 MO3aJayHble pe3yibTaThl. PekoMeHmyercs
pacneyaTtaTh €ro JOCTaTOYHO KPYIHO M 3aKpeNHuTh Ha JOCKE, YTOObI ydaluecs
MOTJIM CAMOCTOSATENIbHO BHOCUTh PE3YyJIbTaThI.

Ta6nuna 3. bnank 3aga4 715 UTPhl MaTeMaTHUYECKasi Kapycelb

1 VYcaoBue 3amaun
2 VYcaoBue 3amaun
3 Vcnosue 3amaun
n VYcnoBue 3agaun

Tabnuna 4. biank pe3yabTaToB ISl UTPBI MaTEeMAaTUYECKas Kapycelb

HazBanue 1 2 3 e n Cymma
KOMaH/IbI

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 MPABUIBHO PEIICHHBIX 3a7ad.

Xoa urpel. Kaxxmaas komaHja mojiy4aeT 1Mo OJHOW (B Ciiydae KOMaHJIbI U3
JIBYX YEJIOBEK MOKHO 2) 3a/1auM M HAaYMHAIOT UX pemiath. CaaBaTh HYKHO TOJBKO
OTBET, KOTOPBIM MUIIETCS MPSAMO Ha KapTouyke ¢ 3ajadyamu. Ha perieHue 3amayuu
MOXHO J1aBaTh OT 1 70 3 MOMBITOK (B 3aBUCUMOCTH OT W3YyYEHHOCTH TE€MBbI U
ypOBHS Kiacca). Eciu monsITOK 00JIbIlie OJHOM, TO KaXKIyI0 HEBEPHYIO IOIBITKY
HY)KHO OTMEYaTh Ha KapTOYKe OTACIbHBIM MHHYCOM. Kak TOJBKO MOMNBITKU
3aKaHYMBAIOTCS, KAPTOUKA BHIOPACHIBAETCS, a ydalllMecs MOJy4aroT CIETYIOUIYIO
3a/auy.

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.

Ecmn 3agmaya pemieHa IpaBUIbHO, TO  YYUTENb WM  yYalluecs
CaMOCTOATENILHO CTaBAT IUIIOC B OJAHK pPE3yJbTAaTOB, €CIU HEMPaBUIBLHO — TO
MHHYC.

Oxonuanmne urpbl. Mrpa 3akaHuuBaeTCs, €CJIM 3aKaHUYMBAETCS BpEMs WIIU
€ClIM KOMaHJa peluia Bce 3aJayd. 3a M8ITh MHUHYT 1O KOHILIA BpPEMEHU
MpPEKpaIllaeTcsl Bbllaya HOBBIX 3a/a4, ydalllMecss MOTYT TOJbKO 3aKaHYMBATh
peuieHre 3aaa4, KOTOpbIe €CTh y HUX Ha pyKax.

Hauncinenne 0ann0B M ycja0BHe BBIMIPbINIA. 3a TMEPBYIO MPABUIBHO
pellIeHHYI0 3ajauy KOMaHJAa TMOoJy4aeT OAMH Oal, 3a KaXIyl CIEIYIOIIYIO
IPAaBWJIBHO PEUICHHYIO 3a/adyy OHa MOJy4yaeT Ha OAWH Oail Oojblie, Kaxiaas
HENPaBUJILHO pEIIeHHas 3ajJaya Ha OJMH YMEHBLIAeT KOJUYECTBO OayoB (10
MHUHMMYyMa B OJIMH 0aji1), KOTOpOe KOMaH/1a MOJyYyuT 3a CIEAYIOIIYIO MPaBUIBHO
peuieHHy0 3anauyy (cMm. npumep). Mrtoroeie O6amnbsl cymmupytores. [loGexnaet
KOMaH/1a, HaOpaBiiias 0oJiblie OaJIIoB.

Tabnuma 5. [lpumep HauncieHus: 6AJJIOB 3a UTPY MaTeMaTUYECKask Kapyceib

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

[lo oxoHYaHHMM Wrpsl HEOOXOAMMO TMOJACUYMTATh HaOpaHHBIE KaXI0H
KOMaH/J0M Oamibl (MOXHO JAENerupoBaTh 3TO CaMUM YYallUMCS)) U OTJIacHUTh
pE3yIbTaThl UTPBI.
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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 MPOLIECC MOTYUECHUS 3a/1a4).

Heo0xoaqumoe oGopynoBanue u ycjaoBusi. s memarora: mpuHTEp IS
pacrevyaTKy 3a7ad U OTBETOB IS YYUTENs, KOp3uHa 1y Oymar. s ydamumxcs:
OyMara, MHIIyIIHME MPUHAJICKHOCTH, AYJUTOPUS C BO3MOMXHOCTBIO OBICTPOTO
JIOCTYTIA K YUUTEIIO0 OT KaKJO0T0 YYEHUKA / KaXKI0W TapThl.

IloaroroBka: Hy>)kHO Ton00path gaBa Omoxka 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 pyOek») — MOocoKHEe. 3a/ladyll 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. 3agaud A yYaluuxcs paspesaloTcs Tak, YTo Kakdas 3agada
OKa3bIBaCTCS Ha OTMEIBHOW KapTO4Ke, M TPYINIUPYIOTCSA MO3aAauHO (HAmpHUMeEp,
CKPEIUISIIOTCA CKpernKoi). B panbHeieM 3aauyu peKOMEHIYETCSl pa3ioXuTh Ha
cTOJIe 10 OJIOKaM M IO BO3PACTAHHIO HOMEPOB TakK, YTOObI ObLIO yI00HO pa3/iaBaTh
ux ydamumcs. Takke pacredarsiBaeTcsi OJaHK pe3ynbTaToB (cM. Tad’d. 4), B
KOTOpPBIN OyyT BHOCUTBCS M03a/lauHble pe3yiIbTaThl. PekoMeH1yeTcs pacnedaraThb
€ro JO0CTaTOYHO KPYNMHO M 3aKpENuTh Ha JOCKE, YTOOBbl Yydalluecs MOTJIH
CaMOCTOSITENIbHO BHOCUTh PE3YJbTAThI.

Tabmuua 6. biank 3aga4 Juisi Urpel MaTeMaTuueckas Kapyceib (CIOMXKHBIM
BapHUaHT)

1 (ucx) YcnoBue 3agaun 1 (3au) | YcioBue 3agaun
2 (ucx) YcnoBue 3a1auun 2 (3au) | YcnoBue 3agaun
3 (ucx) VYcnoBue 3amaun 3 (3au) | YcmoBue 3amauun
n (ucx) VYcnoBue 3a1auun n (3au) | YcinoBue 3anauun

Komanapl 1o 1-2 yenoBeka.

Ieas urpeul. Habpate kak MOXXHO Oouibllie OajljIOB, COCTaBUB KaK MOXKHO
0oJiee TMHHYIO IIEMOYKY IMPAaBHJIBHO PEIICHHBIX 3a/1a4.

Xoa urpbl: OCHOBHas KOHIICTIMSA: 3aJa4d HMCXOJIHOTO pPyOeka HYKHBI,
qTOOBl TEPEXOANTh HAa 3a4eTHBIM pyOek. 3amaud 3a4eTHOTO pyOeka HYKHBI,
94TOOBI TTOJTy4aTh OasUIbl.
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Kaxxnas xomaHa moy4aeT mo oJHOHU (B Ciiydae KOMaHJIbI U3 ABYX YEJIOBEK
MOXHO 2) 3a7au€ HUCXOJHOro pyOexa M HauMHaloT ee pemarth. ClraBaTh HYKHO
TOJILKO OTBET, KOTOPBIA MHIIETCS MPsAMO Ha KapTouke ¢ 3agadamMu. Ha perienue
3aJja4l MOKHO JaBaTh OT | 70 3 MOMBITOK (B 3aBUCHUMOCTHU OT U3YYCHHOCTH 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 MpaBWIIBHOTO PEIICHUS 33/1a4i KaK MCXOTHOTO, TaK U
3a4eTHOrO pyOekeil, KOMaHAa IMOJIy4aeT 3ajJady 3a4eTHOro pyOeka, a B CiIydae
HEMPaBUJILHOTO PEIICHHs 33a/ladyd KaK HMCXOJHOT0, TaK M 3a4eTHOTO pPyOexkew,
KOMaH/1a MOoJy4aeT 3a7ady MCXOAHOro pyOexa. Ilpu 3ToM mpaBHIIbHO pelieHHas
3a/laya 3a4eTHOro pyoOeka MPUHOCUT Oasiibl, HAYKMCISIEMbIE IO IpPaBHIIaM,
ONMMCAHHBIM HIDKE, a TPaBWJIBHO peIIeHHAs 3aJada HCXOJHOTO pyOexa macT
BO3MOYKHOCTh PelllaTh 3aJa4u 3a4eTHOro pyoeka. HempaBuiibHO pernieHHas 3aiaya
3a4ETHOTO pyOeka MpepbiBaeT I1enouky. [Ipu 3ToM HOMeEp odepenHO# 3amauu,
MOJIy4aeMOM Ha UCXOJHOM pyOeke, He 3aBUCUT OT HOMEpa 3ajiay, MoydaeMou Ha
3aueTHOM. Hampumep, komanaa pemnmia 3aaa4dy 1 (Mcx) U mepenuia Ha 3a4eTHBIN
pyOex, e cHavana pemmia 3agadd 1 (3a4), 2 (3aud), 3 (3au), a IpU pEHICHUU
3amaun 4 (3au) nomyctwna omuOky. Crenmyromas 3ajada, KOTOPYHO OHHU
nosyqaroT — 2 (ucx). Ecnu ke oHa Oyner perieHa NpaBWIbHO, TO OHA MOJYYUT
3agady 5 (3a4), KoTopas clieyeT 3a HeIPaBHILHO PEIICHHOM 3a1aucii 4 (3ay).

Baxxno oOpaTuTh BHUMaHHME YYaIIUXCS, YTO OHU CAMH JIOJDKHBI CJIEJIUTH 3a
TE€M, KaKYIO CJIEAYIOLIYIO 33/1a4y OHU JIOJDKHBI [TOJTYUYUTh.

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

Oxonuanue urpbl. rpa 3akaHuuMBaeTCs, €CJIM 3aKaHUMBAETCA BpEMs WIIU
€CJIM KOMaHa pelinia BCce 3a7a4i Ha 3a4e€THOM pyOexe. 3a IsATh MUHYT JIO KOHIIA
BPEMEHM IIpPEKpalllaeTcsl BblJaya HOBBIX 3a/lad, YydYalluecs MOTYT TOJbKO
3aKaHYMBaTh PEIICHUE 3aJ1a4, KOTOPbIE €CTh Y HUX HA PyKaXx.

Hauucienue 0a/10B W YyCJIOBHE BBIMIPBIIIA. 33 TMEPBYK IPABHIBHO
pellIeHHYI0 33auy 3a4eTHOro pyOeka KOMaH[a Mody4yaeT OJUWH 0al, 3a KaXKIylo
CJIEYIOILYIO NMPaBUIBHO PEHICHHYIO 33Ja4y OHA MOJy4yaeT Ha OAUH 0aul OoJbllie,
KaXK7asi HEMPaBWIbHO pEIICHHAas 3ajja4ya Ha OJMH YMEHbIIAET KOJUYEeCTBO OassioB
(1o MuHUMyMa B OJHMH 0ajul), KOTOpOE KOMaHa TMOJYYHT 3a  CICTYIOIIYIO
NPaBUILHO PEHICHHYIO 3a/a4y (CM. mpuMep B TaOl. 5 B MPOCTON BEPCHUH HIPHI).
Utoroseie Oamnbl cymmupytotcs. lloOexnaer komanaa, HaOpaBmasi OoJblle
OaJLIoB.

[To oxkoHUaHWHM WPl HEOOXOIUMO TOJCYMUTATh HAOpPAaHHBIE KaXKIOU
KOMaHJ0i Oaiabl (MOXKHO JeJerupoBaTh ATO CaMHUM YYalldMCs) M OTJIacUTh
pe3yJIbTaThl UTPHI.
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C mnpuMepamMu MaTeMaTUYECKOM Kapyceld MOXKHO O3HAaKOMUTHCS B
MIPUJIOKECHUH 2.
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MaremaTu4yeckas perara

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

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

Heo0xoxumoe oGopyaoBanue u ycjaoBusi. s memarora: HpuHTEp s
pacriedaTky 3aja4 U OTBETOB IS YUWUTENS, JUCTHI JJII OTBETOB TIO KOJHMYECTBY
3a]1a4, YMHOKEHHOMY Ha KOJIMYeCTBO KOMaH. [l ydamumxcs: Oymara, TUIIyIme
IPUHAJICKHOCTH, Ay TUTOPHUS C BO3MOXXHOCTBIO 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 CIOXKHOCTH, OJIOKM JOJIKHBI
pacnojaratbcsi B OpsIKE BO3pacTaHUs CIOXKHOCTHU 3aj1ay; B IEPBOM OJIOKH 3a/1a4u
JOJIKHBI OBITh TAKOW CII0KHOCTH, YTOOBI UX MOIJIA PELIUTH BCE YYACTHUKH.

3amaun pa3MeIarTcs Ha KapToykax Mo Oyiokam ¢ 3aroioBkoMm «llepBsiii
sTam», «BTopoit aTam» M T.JA. U yKa3aHHEM CTOMMOCTH Ka)XJ0oM 3amadyu OJioKa U
BpeMEHHU penieHus: 6jo0ka. PekomMeHmyeTcss cTOoMMOCTh 3ajja4 paclpeiesisTh Tak,
4YTOOBI CTOMMOCTBH 3a/Iaud TOCJIEIHETO Typa OTHOCHJIACh K CTOMMOCTH 3a/layu
NepBoro typa kak 3:2 (T.e. Ij1sl TpeX TypOB, HAIPUMEP, 3a]1aya MEPBOro Typa CTOUT
4 6aina, BTOpOro — 5 0auioB, TPEThEro — 6 0ajuioB; IJisl YEThIpEX TypoB — 6, 7, 8 u
9 GamoB u T.1.). Bpemsi pekomeHayeTcs pacnpeneiuTh Tak, YTOObl Ha TMEpBbIi
ATall €ro MPUIILIOCh MEHBIIIE BCETO, HA BTOPOU — O0JIbIIe BCEro (HarnpuMep, Ha TpU
sTana 3To Moxet ObITh 10, 15 u 20 munyT; Ha 4 3Tana — 5, 10 15 u 20 MunyT).

Komaunarpl 1o 3-4 yenoBexa.

Hean urpsl. HaGpath kak MOXHO Ooiibilie 0ajioB, MPaBUIBLHO PEIIUB U
pacmucaB perieHne Kak MOXXHO OOJIBIIIETO KOJTUYECTBA 3a/1a4.

Xoa urpsel. Kaxmas koMaHa moixy4aeT 3a/ilaqu MepBOTO dTara U JIUCTHI JJIs
3alliCH PEIICHHUs 10 KOJWYECTBY 3a/Jad M HAUYMHAET WX pPEliaTh W 3alUChIBATh
pelIeHuss Ha JUCTHI OTBETOB. [l0 OKOHUAaHWM BPEMEHH JTama peHICHUs
coOMparoTCsi, Y4YUTEIb PACCKA3bIBAET PEIICHMs] BCEX 3aJad JIaHHOIO 3Tana |
paszaer 3aiauu cieayromlero stamna. [loka yvamuecs pemaroT, yauTelb NPOBEPSIET
pelieHus 3a7a4 MpeAbIIyIIero 3Tana U 3aHOCUT Ha JOCKY pe3yibTaTel. [IpoBepka
3a/lay MOCJEIHEro 3Tana W OIJIAIEHUE PEe3yJbTaTOB JOIYCTUMO OCTaBUThH [0
CJIEIYIOLIErO YPOKA, ECIIM BPEMEHHU B PAMKAX OJHOI'O YPOKa HE XBaTaeT.

OxoHuyaHue HI'PBI. I/Irpa 3aKaHYMBACTCs, KOrZa 3aKaH4YHMBaCTCA BPEMI,

OTBCACHHOC Ha PCHICHHUC BCCX 3a1a4.
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Hauyucienue 6a/1/10B ¥ yCJI0BHEe BBIMTPBIIIA. baibl HAUUCISIOTCS MOCTE
KaXJIOTO 3Talla, pe3yabTaThl 3aHOCATCS Ha JIOCKY TaK, YTOOBI BCE YYAaCTHHKH HMX
Bujenu. [ToGexaaeT koManaa, HabpaBias 60JbIe OaIOB.

C npumepaMu MareMaTHYECKOM peraTtbl MOYHO 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:KHOCTDH TIPOBeIEHUsI: CPETHSIS.

Heo0xoxumoe odopynoBanue u ycjaoBusi. Jlis memarora: MpuUHTEp s
pacriedaTky 3aJad U OTBETOB JIJISl YUWUTENsI, KOp3WHA I Oymar. J{ms ydarmxcs:
Oymara, TUIIyIIHE TPUHAUICKHOCTH, AYAUTOPHS C BO3MOXKHOCTBIO OBICTPOTO
JOCTyla K YYHTETI0 OT KaXKIOW KOMaHIbl. BO3MOXXHO TpOBEICHHWE 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
CJIOKHOCTH, OJIOKHM JIOJDKHBI PacriojaratbCsi B MOPSKE BO3PACTAaHUS CIOKHOCTHU
3aJlay; B MEpBOM OJIOKH 3aJ1a4¥l JOJKHBI ObITh TAKON CIOKHOCTH, YTOOBI KX MOTJIU
pPELIUTh BCE YUYACTHHKHU.

3amaun pa3MemaroTcs Ha KapTouykax Mo OJIOKaM C 3arojioBKamu «Jlexay,
«Cupns», «Crosa», «Ha xomy» (ubo «IlepBoiit pyOex», «Bropoit pybex» u T.1.).
Buytpn Onoka 3amauni HEOOXOAMMO pa3leuTh Ha JIBE TPYIIBL: S5 3amay
(«OcHoBHast 00oiiMay») 1 3 3amauu («3anacHbIe IMyIH»)

Komauasl 110 2-4 yenoseka.

Heanb urpul. HaOpaTh Kak MOXHO MEHBIIEE UTOTOBOE BpPEMs, MPABUIIBHO
penrB HeoOXO UMb MUHUMYM 3a/1a4.

Xoa wurpsi: KomaHIbl MOJy4arOT 3aJadyd IIEPBOTO 3Tala M HAYUMHAKOT
pemarh 3aJadyd  «OCHOBHOM OOOWMBI», B O3TOT MOMEHT HAUYMHACTCSA OTCUCT
BpeMeHH. Kak TOJBKO KOMaH/Ia CUYHMTACT, YTO OHW PEIIWIM BCE 3aayd, OHH WX
CHAIOT, a Y4YUTElIb MPOBEPSET MPaBUIBHOCTh OTBETOB. EC/IM CKOJBKO-TO 3aaau
peIlIeHO HEMPaBUJIBLHO, TO YyYallUeCs MOTYT PEIIUTh 3aJadyd U3 «3aracHoOu
o0oiiMbl». Kak ToJIbKO TSATH 3a/1au OyA€T PelieHo BEpHO, TUO0 3aKOHYATCS 3aa4u
3anmacHOM OOOMMBI, KOMaH/bl TMOJY4YalT ImTpaHOEe BpeMsi IO KOJUYECTBY
HEBEPHO PELIECHHBIX 3a/1a4 (10 MATH) U cienyronuil 6yok 3aaad. Lltpaduoe Bpems
PEKOMEHIyeTCsl TMPUOJM3UTENBHO pPAacCUUTaTh €3 TOTO, CKOJIBKO BpPEMEHU
yuamiecs: TpaTAT Ha OJHY 3aaauyy Ojoka (OT ogHOM 10 5 MuHyT). [Jomyctumo
3aMEHHUTh BHUPTyaJbHOE ITpadHOE BpEeMs Ha pealibHOEe (HampuMmep, mpoOexaTh
JIBa KpyTa 1Mo (GU3KYJIBTYPHOMY 3alTy, IECATh Pa3 OTKAThCS U T.II.)
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Oxonuyanue urpsbl. Mrpa 3akanumBaercs, Korja 3aKaHuYMBaIOTCS BCE 3aJja4u
(17151 KOHKPETHOM KOMaH/Ibl) WJIM KOTJ]a 3aKaHYUBAETCS BPEMS ypoKa.

Hauncnenne 6a/i0B M yciaoBHe BbIMIpPbIA. HTOroBBI pe3ynbrar
CKJIaJbIBAE€TCSI M3 YUCTOrO BPEMEHH, 3aTPAaueHHOIO0 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 NPUMEHMMOCTH. JTa UTpa MOAXOJIUT, KOTJa 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 MOATOTOBKHU: CPEJTHSIS.
CJ10:KHOCTD NIPOBEIEHUsI: CPETHSIS.

Heo0xogumoe oOopynoBanme u ycaoBus. [l memarora: ONpuHTEP MJIA
pacrnevyaTKy 3a7ad U OTBETOB JJIS YYUTENs, KOp3uHa [y Oymar. s ydamumxcs:
OyMmara, MHIIyIIHME MPUHAJICKHOCTH, AyJUTOPUS C BO3MOXHOCTBIO OBICTPOTO
JIOCTyNa K YYUTENIO OT Ka)KJI0M KOMaH/bI.

HoaroroBka: HyxHo nogoOpats 28 3a1au pa3iaudHoi 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 MOPSIKY, CIPyIIIMPOBaB BCE KAPTOUKHU IS
OJIHOW KOMaHJbI.

Komauasl 110 2-4 yenoseka.

Heas urpsl. HaGpaTh kak MOXHO OoOJble 0aioB, PEIIMB Kak MOXKHO
OoJbIIIE 33724 C TIEPBOM MOMBITKH.

Xoa wrpel: KomaHma mosy4aeT KOJIMYECTBO 3aJad C MUHHUMAJbHO
BO3MOYKHOM CTOMMOCTBIO 1O YHCITY 4eloBeK B komaHne. Kaxmyto 3amauy (kpome
3anaun «0-0») MOXXKHO caBath J1Ba pasa. Eciu 3amaya ciana npaBWIbHO € TIEPBOTO
paza, TO KOMaHjAa TojydyaeT cymMmy OamioB aomuHomKW. Ecnu 3amaua crnana
MPaBWJIBHO CO BTOPOTO pasza, TO KOMaHJa MoJiydaeT OOJbIIuN Oalll U3 JBYX
HaMMCaHHBIX Ha JoMUHOIIKE. [Tocie Toro kak 3ajayda pemieHa (Mad JBa pa3a ciaHa
HEMPaBWIbHO), Y4aluecss MOTYT BbIOpaTh, KaKy 3ajlauy OHU XOTAT IOJIY4YUTh
nanpiie (Ha3pBAlOT JOMUHONIKY). JlomuHomKy «0-0» MOXHO caaBaTh TOJBKO
OJIUH pa3; 3a €€ MpaBUJIbLHOE pelIeHre KoMaHaa nmojay4daeT 10 6amios.

Oxonuanue urpbl. Mrpa 3akaHuuBaeTcs, €CJIM 3aKaHUYMBACTCS BpeMs WJIU
€ClIM KOMaHJa peliuja BCE 3ajayd. 3a IMs8ITh MHUHYT JO KOHIIA BpPEMEHHU
MpeKpallaeTcsl BbIJlaya HOBBIX 3a/ad, ydallhecs MOTYyT TOJbKO 3aKaH4YMBATh
pelieHue 3ajad, KOTOpbIe €CTh Y HUX Ha pyKax.

Ha4vuciaenue 0anioB u ycjioBue BbIMrpbima. Hrorosas cyma 0anios
CKJIAJIBIBACTCS M3 MOJYYCHHBIX 0aIOB 3a Kaxayro 3amady. [lobexmaer koMmaHma,
HaOpaBias Oosblie 6aioB.
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C npumepamMu MaTeMaTUYECKOTO JOMHUHO MOXKHO O3HAKOMUTBHCS B
MIPUIOKEHUU 5.
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Maremaruueckas NnmeHTarpamma

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

C10:XHOCTDH HOAT0OTOBKHM: BbICOKAA.
CiaoxHOCTH NMpoBE€JACHUA: MUHHMAJIbHAasl.

Heo0xonnMoe o0opyaoBanue M ycjaoBusi. Jlig regarora: MpUHTEp IS
pacmedatku mpaBwiI. Jlas ydamupxcs: Oymara, NHINYIME NPUHAIICKHOCTH,
KOMIIBIOTEPHl 110 KOJHMYCCTBY KOMaHiA ¢ ycraHoBieHHeiM Microsoft Word,
LibreOffice Writer wam HMHBIM NPUIOKCHHEM, ITOAACPKUBAIOIIAM OTKDPBITHE
TEKCTOBBIX (aiiyioB ¢ (opMatupoBaHueM (GOPMYI HIH PHCYHKOB 710 NAPOIIO.
Bo3Mo)keH BapuaHT MPOBEACHHS C pa3MEIIEHHEM 3ajad B HHTEPHETE, TOIna
HEOOXOUMBI KOMIIBIOTEPBI, IJIAHIIETHI WIH MOOUJIbHBIE TeIe(hOHBI C JOCTYIIOM B
WHTEPHET, MUHUMaJIbHOE 3HaHue yuuteneM HTML u JavaScript.

IHoaroroBka: /[ Hayana Hy>KHO IIPUAYMaTh CXEMY, 110 KOTOPOH y4aluecs
OyAyT pacKpbIBaTh HOBbIE 33/Jaud (CM. IPUMEpP TAKOW CXEMbl Ha pUCYHKe 1).
[Tocne 3Toro HEOOXOAUMO MPUAYMATh 334a4U MO KOJIWYECTBY UCIOIb30BAaHHBIX B
CXEMe KPYKOUYKOB. 3a7a4M JOJKHBI UMETh JOCTATOYHO KOPOTKUE M OJHO3HAYHBIE
OTBETHI, CII0KHOCTh JIOJ’KHA BO3PACTATh [0 MEPE MPUOIMIKEHUS K KOHILY.

3amaun CBOJATCA B TaONMIy, B KOTOpPOH yKa3bIBae€TCs YyCIOBUE 3ajadd,
OTBET Ha HEE M TMapoJib, HEOOXOIUMBIM MJII €€ OTKPBITUS, COCTABJICHHBIN W3
OTBETOB Ha MPEIbIAYIIUE 3aJa4H 10 CXEME.

Jlanee 3aaun 3aMMChIBAIOTCS Kak1as B OTAeabHbIN (aitn MS Word, daiisr,
Ha4YMHasi C HEKOTOPOro HoMepa, mudpyroTcs napoieMm. [lepBeie 3amaun MOKHO
MOMECTUTh B ofiuH (haiin. daiinibl pekoMeHIyeTcsl Ha3bIBaTh «3amada 1», «3amaya
2» ¥ T.J0., TMO0 WHBIM OJHOTUITHBIM 00pa30M, B KOTOPOM YYacTBYET HOMED
3amaun. Bee dailyibl coXpaHstoTCs B OTACIBHYIO MAIKY.

Jlanee HeoOXomumo co3marh (aili ¢ omucaHueM, B KOTOPBIH TOMEIICHA
cXeMa W TMOAPOOHO OMUCaHBI MPaBHIa, MO KOTOPHIM 3aMUCHIBAIOTCS OTBETHI H
dbopmupytoTcs maponu (C TpUMEpaMH ONMHMCAHWK MOXKHO O3HAKOMHUTBLCS B
NpUIOKEHUH 6). DTOT (¢aila KelaTeJbHO Pa3MECTUTh Ha OJHOW CTpaHUIE U
pacrieyararsb.

Takxe peKOMEHIyeTCsl CO3[aTh W pacledaTaTh IS ydaruxcs TaOiuily, B
KOTOPOM yKa3aHbl HOMEpA 3a/ilad M OCTaBJIEHbl CBOOOJIHbIC STYEHKH ISl OTBETAa U
napoJIs.
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Bo3moxen BapuaHT pasmernienus 3aaanuii 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 ams noarotToBky urpkl «IleHTarpamMmma Mo3ra

3anaua | Yciosue OtBer [Taponb

1 Ycnosue 3anaun 1 Otser 1 -

2 Ycnosue 3agaun 2 Otser 2 -

3 Ycnosue 3amaun 3 Otser 3 -

4 VYcnosue 3agaun 4 Otger 4 -

5 VYcnoBue 3amaun 5 OtBer 5 -

6 YcnoBue 3anaun 6 OtBer 6 Oteer 10T1BeT 5

7 Ycnosue 3anaun 7 Otser 7 Otser 10T1BeT 2

8

9 VYcnosue 3agaun 21 Otser 21 OtBer_160T1BeT 17
Otger_180T1BeT 19
Otser 20

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

Xoa wurpel: Yuammecs pacrojararorcs 3a KOMIIBIOTEpAMHM, Ha KOTOPBIX
pa3MelleHa namka co BceMM (hailjjaMu U MOJYy4YaroT JIMCT C ONMCAHUEM IpPaBUIL.
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Yyutens moapoOHO OOBSCHSET MpaBWiIa U TMPUBOAUT MPHUMEPHI, MOCIE YEro
yYalllMecss HAYMHAIOT pelaTh 3aJayd U IBITAIOTCS CaMOCTOSATENIBHO OTKPBITh
cienyroue (Qailibl ¢ 3a7ayamMu, 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'ld 3aKAHYHUBACTCA BPCM:,
h1%(s0) KOIrJla KOMaH/1a a01uia J0 KOHIIA, OTKpPbLJIa U pCiIniia IMOCJICAHIOI0 3a1a4y.

Ha4vuciaenue 0anioB W YycjJoBMe BbIMIPbIIIA. Eciu HET KOMaHIBI,
KOTOpasi JIonuia 0 KOHIA, Mo0ea MpUcykaaeTcs KOMaH/ie, OTKPBIBIIEH OOJIbIie
BCETO 33/au.

C npuMepamMu MaTeMaTU4YeCKOW MEHTarpaMMbl MOXHO O3HAKOMUTBHCS B
MIPUIIOKEHUHN 6.

23



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, TOITOMY 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 BBIOOpEe Wrpel BaXHO oOOpamaTh BHUMaHHE Ha KOHKPETHYIO
oOpa3oBaTenpHy0 3aJady, CTOSIIYI0 Nepel MNeJaroroM M BbIOMpaTh OoJiee
HOJIXOJSIIYIO B K&KJJOM KOHKPETHON CUTYyalluu UTpy.

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

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

3agaHusd

YacTb 10 nesomy

Iesoe mo yacTu

Joasi

CMmech

IIpumepsl

10 | B marom xiacce yuuresd | lllects  naTuknaccHukoB | B msarom knacce yuures | Y Onuka 80 Hakieek, y 11
12 yenosek. JIBe TpeTH | yMEIOT CTOATH Ha rosioBe. | 12 yenoBek. Bocemb u3 | Anapes Ha 20 Hakieek 12 EE'E t43,6
u3 HUX yMeT | OT0  pOBHO  IIOJIOBMHA | HUIX yMEET pHUCOBaTh | Ooiiblie, yeM y DIuKa, y
MEJIOJUYHO  CBUCTETh. | NATUKIACCHUKOB. CKoJibKO | yepTukoB. Kakyro gomto | Mumm — TpeThss 4acTb
Ckonbko YeJIOBEK YUYUTCS B ISITOM | COCTaBIISAIOT 3TH | BCEX HAaKJeeK ODJuKa U
MATUKIACCHUKOB ~ yMEET | Kiacce? y4damuecs? AHJipesi BMECTE B3ATBHIX.

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

20 | Yoopmuna Mblia noasl | Oouk  3a nepBell  ypok | M3 21 ywamerocs | IlatuxiaccHuku 3 1 5 2
nox mnapramu. W3 nByx | nponons 0,4 xopumpopa, a | BTOpoi CTYIICHU | IPUHECIN B KJacc 3 Kr (55 + 185 - ?E) :165
MATHIX MapT € MOJ HOTH | 32 BTOPOW — OCT&JIbHYIO | CEMEpPO HE NpUIUIO B | KOHGeT. 3a  MepBYyrO
BBICBITNIATIOCH HeuTo | yacTh Kopuzaopa. Kakosa | mkonmy. Kakas pgons | mepemeHy oHM chenu 1/6
cTpaHHoe. M3 CKONBbKUX | AJTMHA KOpUIOpa, €CIOM 3a | yJalluxcs NpUIUIa Ha | YacTb KOHQeT, a 3a
[IapT HUYETO HE BBINAJIO, | IEPBBII YPOK Onuk | ypoku? BTOpYyI0 — 4/25 octatka.
eciu BCET0 oHa | nponon3 Ha 80 M MeHblIIe, Ckomnbko KOH(peT
youpanace  mojy 65 | uem 3a BTOpoii? ocTanoch?
napramu?

30 | Unps exan Ha ckeliTe 1Mo | YUeHHK 5 kmacca momiel B | M3 24 Hayran | [IsatuknaccHuku  mocne 5 1 8 v 3 3
kopunopy mHON 240 | moxon Ha 4 nHA. B mepBblil | BEIOpaHHBIX ywamuxcs | yoopku — Hamumm 60 |, (? 237 1) : (1 3%

MeTpoB. B mepseie 10
CEeKyHJI OH Ipoexai JiBe
TPETH BCETO KOPUIOpA.
CKOJBKO ~ METpOB  OH
IIpoexaJl 3a OCTaBLIEECS

JIeHb OH MpOIIeN Y4 BCETO

nytd, Bo BTopoit  3/7
OCTaBLICTOCA IIyTH, a B
TPETUH WU YETBEPTHII

npoxoaui o 12 km. Yemy

1/6 m0OUT TUPOXKKH C
JIMMOHOM, 12 deloBeK
MIUPOXKKH € SA0JIOKaMH, a
ocTaJbHbIE — c
kamyctoi. Kakyro nomnro

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




BpeMs O TOro Kak | paBHa JUIMHA BCEro myTtu? | 3TUX ydyaluxcs | CKOJIbKO — TeTpajed B

BpE3aJCs B CTCHY? COCTaBISIIOT T€, KTO | JIMHEEUKY ObLIO OOJbIIE,
JO0SIT  MUPOXKKH € | 4YeM TeTpaaeh B
KaIycTon? KJIETOUKY?

40 | U3 36 Oymaxek, | Apuma Hanuia ynutky U | Eciu oT umcna otuath | CTexnsiHHas OyTbUIKa ¢ 3 3 7
BAJSBUIMXCA Ha KOBpE, | IycTWIa €€ TMOJ3TU IO | OJHY TPETh €ro, M eue | Boaoi Becut 550 rpamm. 2— 1 — + 24—
IOJIOBUHY  mojoOpana | mapre. YJIMTKa MpoIosia | OAHy 4eTBepTh ero, To | Korma w3 Oyrbuiku 8 4 g
Kapuna, TpeTh OocTaTKa | 4e€TBEPTh NMyTH W emie 12 | momyuurcs JIECATD. % 1 4
nogobOpama Omma, a|lcM u el ocranoch | Kakyro J0M10 | BeUIAIHA 2 Beeif Bombl, ce | (= — 107— 24
octaibipie —  Cons. | mporonstu 3/8 mytu u eme | momydernnoe yucio (10) | Macca cocrasisia 300 8 5
Ckonbko Oymaxek | 9 cm. KakoBa umMHa | cocTaBiseT ot | rpaMM. CKOJIBKO rpamm
nono6pana Cona? napTbl? UCXO0THOro? BOJIbI OBUIO B OYTBLIKE

cHayana? CKOJIbKO BECUT
nycras OyThuiKa?

50 | AnenbCUHOBLIBI s | Kars npountana | Mama yurtana kaury, B | Muma, Wnes u Kupuin 1 2 3 3
crauu MaKyJaTypbl | MHTEPECHYIO KHUTY 3a TPHU | KOTOPOii ObUIO0 3 | nenwin  Mexay coOoi 1—-+2—+3—| - -3—
cobpamu 3200 Gymaxkek. | mHs. B mepBbIil JeHb OHaA | pacckasa. [lepBblii | BCeBKYCHBIE  KOH(QETHI. 2 3 4 5
W3 Hux Oenble OyMaxkku | mpouuTaina 1/5 Bcell KHUTH, | paccka3 oHa mpouuTtana | Muma B3su1  cebe V4 1 1
cocTapnsamn  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 | ocratka, a Kupumn — 4/5 8
u3 HUX ObLIH c | octatka W mnociexanue 16 | Ha 1/6 vaca Goxblle, a | HOBOrO ocTarka u
PUCYHKaMH. CKOJBKO | CTpaHuIl. CKOJIBKO | uTeHHe Tperbero | nocneauue 10 koHper.

OyMa)XeK C pHUCYHKaMH | CTpaHHUI] B HWHTEpecHOM | 3aHsuio Ha 7/12 wdaca | CKonbKO KOHGET B3sUI
Cllali B MaKkyJiatrypy? 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

Yacrts no nesaomy | lleaoe no yactu | lons | 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
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7-8 kaacc, anredpa. Adaka 1Jis NOBTOPeHUs Kypca 7 Kjacca

3agaHusd

YpaBHeHuUst M CcHUCTeMBbI
YPaBHeHMil

HepaBencrBa

MHoroujeHbl
ajiredpanvecKue BbIpa:KeHust

H

CreneHu M OTHOYIEHDI

TexcToBbIe 3a7a4n

10

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

CUCTEMY

17 o
CpaBHI/ITe qucia E u _B

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

BrinmosHute neicTBus:
(=282 B)3 (-2 b?)3

Hexunii y4damuics
3aayman yucno. Ecnu 3to
YHCJIO YMHOXUTh Ha 4, a
K HPOU3BEACHUIO
npuOaBUTH 8 u
MOJY4YEHHYIO CyMMy
pa3genuTs Ha JBa, TO
nonyuurcs  10.  Kaxoe
YHCIIO0 3ayMan
ydamuiics?

20

Pewmure ypaBHeHUeE:
8x+41 55— 1
3 7

VkaxuTe HanOOJbIlIee U HAHNMEHbIIIEE OCIBIC

4unciia, IpuHauIe)Kalnue nNpoMeKyTKy

[—3,5; 21}
2

CoxpaTure Ipo0h:
2x* +6xy

Txy +21y°

Haiinure 3HaueHne N1podH
18%.4%
12¢

Mansimu OpBuH, CaHsl 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)?

3HasA, 4YTO

11 <x = 4.9,

3HaveHue Bolpakenuss x° + 1.2

OLICHUTEC

Pa3znoxnre Ha MHOKUTEIIN:
- px—1

CKOJIBKO
07 (W) F:) 500
YyeTBepTas CTeNEeHb yucia 5?

TIPOLCHTOB oT
COCTaBJIACT

B mepBoMm Oake B 4 paza
Oosipie MasyTa 4YeM BO
BTOPOM. Korna u3
nepBoro 0aka HepeHiIn
Bo BTOpoil 10 auTpoB
Ma3yTa, OKa3aJoch, 4YTO
BO BTOpoM cTaio B 1.5
pa3za OOJbIe >KUIKOCTH,

29




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

Brruucnure:
2(3- 7 _10. ?1“]

';.'1.5 +3.?15

B aBrobyce Obuto 0
naccaxxupos. Ha mnepBbix
JBYX OCTAQHOBKaX BBIIILIO
0 M YeJIOBEK Ha KaXKI0i
OCTaHOBKE, a Ha TpeTbei
HUKTO HE BBIIIEN, HO
HECKOJIBKO YETI0BEK
BOIIUIO, TIIOCJIE€ 4YEro B
aBTOOYyCE cTano k
YEJIOBEK. CKOJIbKO
YeJIOBEK BOILIO B aBTOOYC
Ha TpeThel OCTaHOBKE?

50

Pemmre
YPaBHEHMIA:

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,
X1X3+4 xX1x32;

4qTo

Haiinure

IIpu xakom 3HaueHUU N
BEPHO PaBEHCTBO:

(—b) ==L

Yetsipe LIKOJIbHUKA
Jemnanu MOKYIIKU B
MarasyHe KaHIITOBapoB.
IlepBblii Kynuwi IeHal U
pyuky, 3ammatuB 40
pyOmeii, BTOpoW KymuiI
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

YPaBHEHMA:
x+y=A4,

{ (®—y*) (x—y)=16;

CUCTEMY

Haiinure HauMeEHbIIIEE
YAOBJIETBOPSIOIIEE HEPABEHCTBY

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

esoe X,

Yipocrute BeIpaxkeHUE

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

)

Beruucnute, ecim U3BECTHO,
YyTO M — HaTypajlbHOE YUCIIO,

Oombiee 4

{12_522’!+1_E_5:i’! +‘1‘5:

(4557

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

ypaBHeHHH u HepaBeHCTBa MHuoroujeHbl " | Ctenenu u OJHOYJICHBbI TexcToBbBIE 3agaun
CHCTEMBI ajgredOpanyeckue
YPaBHEHUil BBIpa: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 ki1ace, reomerpusi. Ad0aka B KOHIE TPEeThbeH YeTBEPTH

3agaHusd

Yemuvipexy20noHuKu

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 tpancuuu ABCD (AD|BC) AC — GuccekTpuca yria A acauT 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 5 oM. 144V3 cm2. % V8 +vI). 9:16.
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9 kiaacc, ajnredopa. AGaka B KOHIIE TPpeTheil YeTBePTH

YpaBHeHNs] M CHCTEMbI YPABHEHUI

HepaBencrTBa

BemecrBeHHEIE YHCTIA

10 | Pemmmre cucremy ypaBHEHUM: W3BectHO, uto € — 1 < a<< b+ 2, 2b— 1 < 5, | Pacnonoxxure uucia B TMOPSAIAKE BO3PACTAHHUS:
2 2 -1 N
x =5 = 3 z
{ 6-+-y4 =5, 3c+ 2> 11 OueHute 3HAUYEHHUE BBIPAKEHUS 275 9go, (_) 1 32:
y°+y'x*=80. 2a +3 7
20 | Pewute ypaBHeHuUE: Pemmre HepaBeHCTBO Pemre ypaBHeHue:
x;2=2x_x2; (3—+/10) (2x—7)<<0; 8 _43x-23
2y
30 | Pewute cucreMy ypaBHEHMIA: Haiigure HauMEHbIlIee 1enoe X, | 130aBbTeCh OT MPPALlMOHATILHOCTH B 3HAMEHATEE:
{ 2x; = szy + 20, YIOBJIETBOPAIOIIEE HEPABEHCTBY 1
3y*=2x’y —5; 1-2~x+3<3x__ 2x4il Y4+¥6+30
40 | Pemnre ypaBHEHHUE: Haiinute cepenuny NpoMEXYTKa, SBISIOIIErocs | YIIPOCTUTE BBIPAKEHHUE
x;+x+ 16 B—x__ x—6 MHOKECTBOM PELICHUI CHCTEMBI - T > |
—x+1 P41 %1 13, 3x_x—1 7 0.5 2—q) a :(2a—a?)*.
{ c RS ( 3 + 2 ( :
X4 32« . @2—a)*
22+
50 | Pewmnte ypaBHeHuE: 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: Pemnre 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;
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IHocaenoBaTeJLHOCTH

TekcToBbl€E 3a1a49N

10 B apupmernueckont nporpeccun 10 unenos. Cymma 4I€HOB ¢ ['unioreny3a npsAMOYTOJBHOTO TPEYTOJIbHUKA paBHA 3+/5 Haiiure KaTeTHI,
YETHBIMM HOMEpaMH paBHA 25, a CyMMa HICHOB C HEYETHBIMH | o0ry yspectHO, 9TO MOCITE TOTO, KAK OJMH M3 HHX YBEIMUHTh Ha 133206,
HoMmepamu pasHa 10. Halinure ceabMoii WieH IpOrpeccuH. , 3

a Ipyroii — Ha 16% 04, CyMMa X JJIMH CTaHET paBHa 14.
20 Beruucnure npenen KakoBo MUHMMAaJIbHO BO3MOXHOE€ KOJIMYECTBO YUYEHUKOB B Kjlacce, ecliu
lim 121 . U3BECTHO, YTO MPOILEHT HEYCIEBAIOIIMX B 3TOM KJAcCE 3aK/IIOYEH B
noo 3N—2° npenenax ot 2.5% 10 2.9%?

30 [Ton6epure Gopmyny oOmiero wieHa AJsl MOCIeN0BaTeIbLHOCTH: | UeThlpe IKONBHUKA JeNlaid MOKYIKHA B Mara3uHe KaHITOBapoB. [lepBwiit

19; 32; 45; 58; 71... KyHWI TeHaln U pyuky, 3amiatuB 40 pyOneil, BTOpod Kymusl pydky H
KapaHjai, 3amiatuB 12 pyOnei, TpeTuil Kynui neHall, KapaHaall U JIBe
TeTpanu, 3amiatuB S50 pyOneil; 4eTBepThId Kymui MEHAl U TeTPalb.
CKOJIBKO 3aIU1aTUII YETBEPTHIN MIKOJIbHUK?

40 Haiigure nHamOosbIIuii 4YjieH MOCIENOBATeIbHOCTH, 3adaHHbIM | [pynma ydammxcs, cocrosimias u3 30 dYenoBeK, MOJy4HJia Ha 3ayeTe
. Ap=—— T OLIEHKH «2», «3», «4» u «5». CymMMa NOJy4YeHHBIX OLEHOK paBHa 93,
(hopmysioii ob1ero deHa: et IpUYeM TPOEK ObUIO OOJbINE, YeM MATEPOK W MEHbBIIE, YeM YETBEPOK.
Kpome Ttoro, uncno yerBepok aenunoch Ha 10, a uncino narepok ObLIO

4yeTHbIM. CKOJIBKO KaKUX OLIEHOK MOJIYYMJIM yJanuecs?

50 [lapsl 01MHAKOBOIO pajanyca pacroyiOKUIN OJUH pa3 B gopme | JIBa Tena JBMXKYTCS MO OKPY)KHOCTH B OAHY cTOpoHy. IlepBoe o6xoaut
NPaBUIBHOTO TPEYroJibHHKA, a JApyrod pa3 B (¢opMe | OKpYKHOCTh Ha 3 CEKyHJbl ObICTpee BTOPOTO U JOTOHSIET BTOPOE TEIo
npsiMoyrosbHHUKa. HaliiuTe KoIu4ecTBO 11apoB, €CIIM U3BECTHO, | KaKJbple MOJATOPhl MUHYTHI. 32 Kakoe BpeMs KaXKI0€ M3 Tell MPOXOJIUT
YTO W Ha CTOpPOHE TPEYrojbHUKA, M Ha OOJIbLIEH CTOPOHE | OKPYNKHOCTb
MPsIMOYTOJIbHMKA pacliojiaraeTcsl Ha JBa mapa Oosbllie, YeM Ha
MEHbIIIEH CTOPOHE NPSIMOYTOJIbHUKA.

60 Haiinure Tpex3HauHOe 4YHCIIO, €Clid ero HU(pPbl COCTABIAIOT | Y 0Oe3yMHOro KoJuleKnuoHepa Bacu ecth cymma B 53  KOIEHKw,

TEOMETPUUYECKYIO ITPOIPECCUIO0 CO 3HAMEHATENIEM, OTJINYHBIM OT
eauHUIBl, a uudpsl yucia, meHbinero Ha 200, COCTaBISIOT
apu(METHYECKYIO TPOTPECCHUIO.

COCTaBJIEHHAsI U3 TPEXKOIEEUHBIX U MSTUKONEEYHbIX MOHET. Eciu B aTOM
Habope Bce TPEXKOIMEeeUHble MOHEThI 3aMEHUTh Ha MATHKOIEEUHBIE, a BCE
IATUKOINIEEYHbIE Ha TPEXKOIEEUHBIE, TO MOJIYYEHHAsl B PE3ybTaTe cymma
YMEHBIIUTCS 10 CPaBHEHHUIO C MEpBOHAYaJIbHOW, HO He Ooyiee yeM B

35




| monTopa paza. CKOIBKO TPeXKOMeeyHbIX MOHET GbLI0 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-=:x=:2§ a“ + 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 YeTBepPTH

Ocnoeot

Ilepnenoukynapunocmo

10

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

ABCD — xBajpaT €O CTOPOHOIA, paBHOH V2 , O — TOuKa nepeceueHUs
ero amaroHaseit, OF — nepnenamkyasp K mnockocty ABC, OE = V3.
Haitnure paccrosiiMc ot ToukM E 0 BCPIUMH 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 TIPABMILHO TPEYOJILHOM NPHSME YEPEa CPEAHIOID THHMIO OCHOBAHMUS!
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 Uepes cropowy pomba ABCD nposezeta miockocTs a. Cropona AB co- B npsmoM napaanenemmnene ABCDAB,C,D, AB=1, BC=1V3.
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

mowank 60KOBOH NOBEPXHOCTH Napajie/enunesa.

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. Haiinure:

il 1) yron mexay cMEXHHEMH GOKOBHMM 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?xonoc 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 napaanencnuncaa.
OTBeTHI
Ocnosut Ilepnenoukynapnocmeo Jleyzpannuiit y2on Mmuozocpannuxu
10 | 4v3 et 2 60", 45°.
TS . 2
20 | (10+12V2) em. 24 45 om. 23 o,
30 | V2 6 a5°.
6 (1+47v3)-vV381
40 | 12v3 o2, 54 3. 2arcig V2 ~ 109°28' ; 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. Urorosas abaka

3cosa —7sin® a.

HMeeT pellleHWe ypaBHeHHE!:

351nx+15y—5x+351n3y,

3ananus
Tpuzonomempus Paznoe Cucmemul
10 tg3x+5=0 Haiitu HauMeHblnee M HauGoJiblllee 3HAYeHHS] BbIPaXKeHHs XQ + y2 =174,
X——y +6y, ecin —12<x < 18H£—<y 5. x+y=12.
20 | Haiigure Hynu ¢pyHKuuN 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 6ot + cos 10a — cos 14 | Halitn naumensbuwee n .HaI/I60J'lbLI.Iee 3Ha4YeHHsl QYHKUHH Ha Qy_x + 37y +6= xi,
sin 2a + sin 6a + sin 10a + 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 Haiinure HauMeHblliee 3HaucHWE | HailTu Bce 3HaueHus napamerpa @, [pH Ka)KAOM H3 KOTODBIX {

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,
16—0,25 _ 2[ 3)-(6 025+ Q\f 3) 3 7 39— Ja—bvb
x erpaserme 2821 (W=D peeer empicn? ( 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.
S 4. 550
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 37 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.
(5:9). (%)
40 | [2 4 ome; —+2nk] ez |4 (2:3;5), (=2 -3;-5). (1:257]. (2;5); [9; 18].
. . - . . 9.7 i 1L 1).
50 | arctg /0,640, nez; Mpr a < —V7 n a2 V7 |, (44), (_2_3 5). 8 Kopneit 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

3amanusa

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 yrosi Mexay npsiMmoit KC ¥ II0CKOCTBIO OCHOBAHMSL.

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 NMPSIMOYTOJBHOIO
TPeyrobHKHKa ABC npOBeACHa MJIOCKOCTDb @, NAPA/LIEIbHAS THIOTEHY-
3¢ u cocTaeasomas ¢ karerom yroa 30°. Haligure yron mexay miocko-
cTbi0 ABC H ILIOCKOCTBIO Q.

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

avl
HOBAaHHMS paBHa a, a GokoBoe pebpo — y

. Uepes auaroHalb OCHO

Banus BD u cepenuny D, C, npoBeaeHa rutockocts. Haiaure noman;
CEYEHHS.

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 BiC,D; OCHOBAHMEM CJIyXH1
pomb6 co cropoHoii, paBroit m, £ ADC =135°. Yepes cropony DC

BEpIIMHY A; NPOBEAEHA ILIOCKOCTD Nnop yrioM 60° k niockocTn 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 YETHPEXYTOJIbHOH MPU3ME CTOPOHA OCHOBAHUS PABHA
8 cM, a 6okoBoe pebpo — 3V?2 cm. Yepes auaroHaib OCHOBAHHS MOJ
yrnom 45° K €ro IUIOCKOCTH npoBeaeHo ceuenue. Haiigure ero o
wanb.

(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 paBHB
mexnay coboit. Haitgure yron mexay amarosansmu AC; u B, C ee 6oko-
BHIX I'paHCH.
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HaxsonHasa npusma

[Tupamuzia. YceueHHas nupamuzia

10

B HaKk/JIOHHO#M TPEYrONBHOM NPU3ME IUIOWIAAM ABYX rpPaHeH DaBHH
15 cm? u 25 cm2. Yron mexay wumu 120°. launa 6okosoro pebpa pas-
Ha § cm. Haiiagure momaas 60KOBO# NOBEPXHOCTH MPH3MHL.

B npaBuabHOM TpeyronbHON nupaMuae BuicoTa pasHa 12 cM, a BeicOoTa
ocHopawMsi — 15 cm. Haiigute niomanp nonHoit nosBepXHOCTH nupa-
MM/IbI.

2 | B naxsounoM napamneaenunene ABCDA,B,Cy D, ocuoBanueM cnyxut Ochoanmem nupamuan PEFM cinyXxut paBHOOEAPEHHHI Tpeyroib-
o | xBanpar ABCD co CTOpOHO#, paBHO# a, AA, =b, £ AiAD= L A AB. uuk, EF= EM, MF = 20V 6. Bokosoe pe6po PE pasro 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, otHoOcsiTes, Kak 7:15. Paccrosiue MeXny pe- 6(°., Yepes amarosanb OCHOBAHMS napasieibHo Goxoomy pebGpy mpo-
6pamn AA; u CC, pasuo 26. Haiinure yrnb Mexny CMCKHEMU GOKO- peneya muockocTs. HaliauTe miomas ceucHus..
BHIMM FPaHsIMH NAapasuvieAenuneng.
4 | B naxnonHom napannenenunene ABC DA, B;C, D; 0CHOBaHHEM ClyXHT B ocuoBanun nupamuas DABC nexut paBHOOENPCHHBIM TPEYrOJbHHMK
0 | ksanpar ABCD. Bce pefpa napaiienenunena paBub Mexay coboii. 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 rpanb DBC cocraBasier ¢ Hel yroJ
L AAD= £ AAB<90". Tlnomane nuaronansHoro ceueHus BB, D, D 45°. Haipure nnowans GokoBO# NOBEPXHOCTH MHUPaMUJIbL.
Ranﬂa 0. Hqﬁnme mwiowans 6OKOBOH NOBEPXHOCTH napaaneaenunesa.
5 | B Haknonuo# Tpeyronbuoit npusme ABCA,B,C, ABYrpaHHBbE 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 MAapasEbHO GOKOBO-
CCiB,B pasra 4(1 + V3). Haiiaure miomans Gokosoit noeepxsocts| My pebpy TpOBEAeHa IIOCKOCTb. TLnomaab ceuenus pasna 8. HaiauTe
NpH3MKL. : naomanb G0KOBOK NMOBEPXHOCTH NMUPAMMABL ¥ BHICOTY NMOJIHOM MHUPaAMK-
ABl, YACTBIO KOTOPO# SIBJISICTCH AAHHAS YCEUCHHAs.
6 | OcroBannem HaxionHOrO 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

JByrpanunbiii yron | [Ipsmas npusma. [psimoit napamienenunen | Hakionnas 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 ) -"E 1,‘."? ﬂ,z —
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 Ta
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 KOTOphIMHU 24 kM. Uepe3 CKOJIBKO 4acOB BEJIOCHUIIEAUCT JIOTOHUT
Memnexo/1a, €CJii CKOpOCTh Benocumneaucta 11 km/4, a memexoma — 5 km/q?

2. JlBa aBTOOyca BBINUIM OJHOBPEMECHHO HABCTpEUy APYT IPYTYy U3 JBYX CEJICHHI,
paccrosinue Mexay kotopeimu 450 kM. Ckopocth omnHoro 40 km/4, a apyroro Ha 10 km/4
6ompie. Kakoe paccTostHue 10 BCTPEUH MPOUACT KA IbIi?

3. JIBa memexojga BBIIUIM W3 OJHOTO NYHKTa B IPOTHBOIOJIOKHBIX HAIpaBICHHUSX.
CkopocTb onHOTO 6 KM/4, Apyroro — 4 km/4. Yepes3 CKOJIBKO YacoB Memexoas! ynaisares Ha 30

KM JIpyT OT zipyra?

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

S. W3 ropoma B OJHOM M TOM K€ HAIpPaBJIEHUU OTIPABUINCH OJHOBPEMEHHO [IBa
aBTOMOOWJISI, CKOPOCTH KOTOPBIX 75 KM/4 U 63 km/4. Ha CKOJIBKO KHJIIOMETPOB OTCTAHET OJUH
aBTOMOOWMJIHCT OT JIpyroro 3a 3 u?

6. W3 nByx myHKTOB A M B HaBcTpeuy Apyr Apyry BBIIUIM JBa BEJIOCHUIIEAMCTA, OJUH CO
ckopocThio 10 kM/4, a npyroil — 15 km/4. yueMy paBHO paccrosiHue Mexay A u B, ecou
BEJIOCHUIIEICThI BCTPETHIINCH uepe3 3 u?

7. W3 nByX HYHKTOB HaxOJSIIMXCS Ha paccTOSHUU 24 KM, BBIIUIM OJHOBPEMEHHO
aBTOMAIIIMHBI U MIYT B OJHOM HampaBleHUU. BTopas MaliMHa WIEeT co CKOpOCThIO 62 KM/4 U
JIOTOHSIET MepByto yepes 4 4. KakoBa ckopocTs nepBOi MallIUHbI?

8. W3 1ByX MyHKTOB Haxosmuxcs Ha paccTosHuU 30 KM, OTHOBPEMEHHO HABCTPEUy JAPYr
JpyTy BBIIDTH JBa remexona. Yepes CKOIbKO YacoB MEMIEXOIbl BCTPETATCS, €CIA CKOPOCTH Y
HUX PaBHBI 6 KM/4 U 4 kM/4u?

9. N3 Jlenunrpama m llckoBa mo Hampaienuto k Ojecce OTHOBPEMEHHO BBIIUIM JBA
noe3na. CKOpOCTh JICHHHTPAACKOTO Toe3daa 67 KM/4, a TCKoBckoro 49 km/d4. Ha kakom
paccTosHUU OT JIeHWHIpaaa MepBbIM MOE3[ AOTOHUT BTOPOW, eciau Mexay JIeHuHrpagom u
[IckoBom 270 km?

10. N3 MockBel 10 BrnagnBocToka BBUIETENNM OJHOBPEMEHHO MO OJHOMY MAapLIpYyTy JBa
camoJeTa: oJluH co ckopocThio 900 kM/4, a npyroit 650 km/4. Ha CKOTBKO KHIIOMETPOB CaMOJIET
00roHUT BTOpOH 32 3 u?

11. ns OOHOTO ITYHKTa B IMPOTHBOIIOJIOXHBIX HAIPABJICHUAX BbIIUIM JBa IICHICXOAA.
CxopocTh 0HOTO U3 HUX 6 KkM/4, apyroro — 4 km/4. Kakoe paccrosiHue OyIeT MeXIy HUMHU
yepes 3 u?




12. U3 ogHOro myHkKTa B IPOTHMBOINOJOXKHBIX HalpaBJICHUSX OTOILIM J[BA BEJIOCHUIIECAMCTA.
Onun exan co ckopoctbto 11 kM/4, npyroii — 13 km/4. Kakoe paccrosinue Oyaer Mexny HUMHU
yepes 5 u.?

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

14. U3 omHOro MyHKTa OJHOBPEMEHHO B IMPOTHBOIOJOXHBIX HAIPABICHHSIX OTIPABHIIMCH
nBa Benocureaucta. Ckopocts ogaoro 11 kM/4, a apyroro — 13 xm/4. Kakoe paccrosinue Oyner
MEXly BeJlocureaructaMmu uepes 4 u?

15. U3 ogHOro myHKTa OJAHOBPEMEHHO B IPOTHBOIOJIOXKHBIX HaNpaBICHUSIX OTIPABISETCS
HEIIeX0/ CO CKOPOCTBIO 5 KM/4 U BEJIOCUIEIUCT CO CKOPOCThIO 12 kM/4. Uepe3 CKOJIbKO 4acoB
paccTosiHuE MEX]ly HUMU OyJeT 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 4acOoB pacCcTOsTHUE MEXKAY HUMU Oyzaet 132 km?

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

18.  Haxopsce Ha paccrossHuu 30 KM, Ba MEMIEX0/1a OJTHOBPEMEHHO BBIIUIH HAa BCTPEUY APYT
K npyry. Uepe3 3 1 oHu BeTpeTriuch. C KaKOi CKOPOCTHIO IIeJ MEPBEIH MENIexol, €CIIM BTOPOH
IIeJ CO CKOPOCThIO 4 km/u?

19.  Opnun TypucT Bhlexanl u3 TypOa3bl Ha BeJlocUIlesie, APYrol Ha MOTOpoJuiepe, yepe3 2 4
paccTtosiHie Mexay HUMHU O0b110 92 kM. C Kakoi CKOPOCTBIO €Xall TYPUCT Ha MOTOpOJUIEpE, ECIIn
CKOpOCTh BEJIOCUIIEAMCTA paBHa 14 KM/4 M OHM €XaJi B pa3Hble CTOPOHBI?

20. Ot #BYX NpHCTaHEH OJHOBPEMEHHO Ha BCTPEUY JAPYr APYTy OTOIUIM JBA TEIUIOXOJa U
yepe3 6 4acoB BCTpeTHIIHCh. Kakoe paccTossHHME N0 BCTPEYM MPOIIET KaXAbId TEIUIOXOM, €CIIU
NIEPBBI IIETT CO CKOPOCTBIO 22 KM/4, a BTOpoid — 24 km/4?

21. Ot nBYX mpHCTaHeW OTOILIM OJHOBPEMEHHO B OJHOM HalpaBJIEHUH JIBa MApOX0/a: OJUH
co ckopocThio 21 KkM/4, apyroil — 24 km/4. yepe3 4 4 BTOpoil norHan nepsbiii. Haiinure
paccTOsHUE MEXKY PUCTAHSIMH.

22. Ot omHOI MpHCTaHHU OJHOBPEMEHHO OTONLIH Terioxo «Komera» co ckopocThio 70 KM/4
U B NIPOTHBOIOJOKHOM HAaIpaBI€HHUM MOPCKON mapoxoj. UeMy paBHa CKOPOCTb MOPCKOTO
Mapoxo/1a, €ciiv 3a 3 yaca OHM YJAJUJIUCh IPYT OT Apyra Ha 294 km?

23. Paccrosiaue mexny cenamu Mopanso n Conneunoe 720 kM. M3 Mopauno B ConHeuHoe
BBIIIIENI CKOPOCTHOM 10311 ¢co cKopocThio 80 kM /4. Uepes 2 waca HaBcTpedy eMy u3 COTHEYHOTO
B MopauHo BbImen OOBIYHBIA TOE3[ CO CKOpocThio 60 KM/4. Uepe3 CKOIBKO YacoB IOCIe
BBIXO0/1a NTaCCa)KUPCKOT0 M0€3/1a ITH 110€3a BCTPETATCS?

24.  Ytobwsl noOpatbcss Ha pabotry bopuc BukTopoBMY HAET MEMIKOM Ha aBTOOYCHYIO
OCTaHOBKY, KyZa B 7 yTpa IMOIBE3KAET CIy)KEOHBI aBTOMOOWJIL W OTBO3HMT €r0 Ha padoTy.
OpHaxxapl B NOHenenbHUK, bopuc BuxTopoBuu npumén Ha OCTaHOBKY B 6 yTpa, NOIIEN

47




HaBCTpedy MalllMHe W Tpuexan Ha padory Ha 30 MuHyT panbiie. Ckoibko MUHYT bopuc
BuxTopoBud 1m€n NemkKoM, €ciii CKOPOCTH €ro U aBTOMOOMIISL TOCTOSIHHBI?

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/4
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 yaca

17 Uepes 4 yaca

18 6 KM/

19 32 KkM/4

20 132 kM, 144 kM
21 12 km

22 28 kM/4

23 Yepes 4 yaca

24 45 MUHYT

48




6 RJIaCcC, MaTEeMaTHKAa. Maremaruueckas Kapycejib 110 TEME
«OTpI/IIIaTeJ'II)HbIe qucJjiaa»

3aganue OT1BeThI
1 4,3—(—1,2] 1 55
2 | —99,1: (—9,91) 2 10
3 _2,4_5 3 _?14
4162 (—08) 4 —4,96
3 10 2
52 (-%) >3
1 1 1
6| -15-(-3) 63
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) -3
12 | 0,48: (—8) 12 —0,06
5 2 11
13|25 (%) 18 -—
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| =z 35+( 2) ( 25} 20 0.3




7 kJjacc, aareopa. MaremaTHyeckasi Kapycejlb Ha TeMy
«JIMHEHHbIC YPABHCHUS»
3aganus
1. |8a+ 10 = 3a — 10 21. [-23(=7z + 2) = —529
2. |10(x — 2)- 12 = 14(x — 2) 22. By +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. [5(x —6)-2=2(x-7)— 6
8. |-8n+ 4= —-2(5n+6) 28. |28 +5a =44+ a
9. 20 + 30k = 20 + k 29. 15k + 40 = 29k — 2
10. |26-5m = 2- 9m 30. [514+3p=57+0p
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, |-y + 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 = 3-8k 38. 26 -4z = 28- 2=
19. [5bh + 11 =7b — 3 39. 10 + 9a = 26 + a
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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 =12 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 RJacc, aﬂreﬁpa. MaremMaruuyeckas Kapycejgb Ha TEMY
«ApudpMeTHYecKNl KBAAPATHbIA KOPEHb»
3aganus
o 1 8T 05063
1 (ucx) Brerunciure: ‘\Z; 1 (3a4) Berunciure: 3 081—05+064
Haiinure HaVMEHBbIIIEEe
2 (mcx) | uemoe  ymucno,  Oonbuiee | 2 (zay) | [Ipu kakux & BEIpaXeHHE 20— —1 yyeer
ancna V62; cMbIch?
Opna U3 CTOPOH MNPSAMOYIOJBHOIO Yy4acTKa
= coctaBisier 25% Apyrol ero CTOPOHBI.
3 (uex) Ympocrure: V¢ VANG 3 (3a) Haiinure mnepumerp ywacTka, €ciud €ro
IIonaas paBHa 16 m
4 Haiinure 3HaYeHUE 4 W/;_g"‘ 9y
(rrex) BeIpaskenus: V121-64 (329) | Pemmre yYpaBHCHHUE: - '
Ynopocrture BbIpa)KEHUE:
- /256 /144
5 (uex) | Boraucnute: T 5 (3a4) \a® —b3+a’h—ab®, ecin a>b>0;
Haiinnre CTOPOHY
6 (ucx) | kBajpara, ecnu ero | 6 (3a49) | Kaxoe u3 uncen Gompme: 3 V2 B /19;
101316 paBHa 49 cm?
7 (uex) Pemmure YPaBHEHHUE:! 7 (sa) Ynopocrture BBIPAKCHHE
UCX 3a4
V3—5x=1 \/a2—13a+45+w/a§—8a+16 npu a<<4;
Haiinure HanOoIbIICe Ympocrture BBIPAKECHHUE:
8 (ncx) | LI€NMOe  HHCNO,  MEHBIIEE | § (3aq) 22 10
— 11250 . 2—a _l;+ PEEREIR a>2.
9 (11cx) Pemure YpaBHEHHUE: 9 (sau) Haitnure 3HAYCHUE BBIPAKCHHUS:
UCX — 3a4
Vax+1=17. v10-20-48.36-75-.98
Haitinure JBa
10 H0CJIE0BaTENbHbIX 10 @+ 1V—4a
(ucx) HaTypaJIbHBIX YHCIIA, MEXAY | (3a4) YIIPOCTHTE BhIPKEHHE:
KOTOPBIMH 3aKJIFOUYEHO
1 238 \ 1 Boimmonaure  geiictBus  (a = 0,b = 0):
" e e
(vcx) Breruncinure: ( 3 ) (3a9) ggg‘;m
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12 Haiinure HauMECHBbIIICE 12 .
(nex) Hejgoe  4MClIo,  OoJbllee (331) Kakoe 13 aucen Gonsme: V2 V3 nam /62
yucia V893.
Haitaure 3HAuYCHUE %
13 5T 678 13 [Ipy kakux a BBIPAKECHHE —%  pmeer
(uex) BBIPKECHUS: R (s21) CMBICTT?
Haiinure CTOPOHY
14 14 V@ F27—8a"
(ucx) KBaJpara, ecmu - ero (3au) VIIPOCTHTE BEIPAKEHHE: (@ +2)"—8a
romaas paBHa 17 cm
15 Brinecure MHOXXHTENIb H3- 15 BreiHECHTE MHOXKHUTENb W3-TOJ 3HAKAa KOPHS
nox 3Haka Kopus (a = 0): 7 [s0atc’
(ucx) & (3a9) (@=0,6>0,c>0)- 816°
Haitnnre JIBa
16 OCJIEIOBAaTEIbHBIX 16 ynpOCTI/ITe BBIPAKCHUC (a> 0, b 20)
(ucx) HATYpaNbHBIX urcia, Mexay | (389) V12a'7-216%.246°.424° .
KOTONKIMIL RAKTTHOUACHO
17 /32 \/ 17 BHecuTe MHOXUTEIL T10J 3HAK KOPHS:
Bouncnure: V2 V21024 1
HCX 3a4 — .
(ucx) (3a9) (m—3) p—
18 Haiinure 3HaYCHHE | 1g . \B o 3 \/3
(ucx) — 4/32.18 (3a11) Kaxoe u3 gncen 0ojbIie:
19 Haiigure HauOoIbIIEE 19 BriHecuTE MHOXHWTENBb W3-110J 3HAKa KOPHSA
(1) IIeJ0e  4YHCJIO, MEHBIIee (3a1) pran
HCX 3a4 , \ S
4qucna V95 (az20,6>0,c>0)- !
Haitnnre JIBa
20 MOCJIEIOBATEIIbHBIX 20 Ympocrure BBIPAXKECHUE (@=0, b=>0):
(ucx) HATYpaJbHBIX YMCIIa, MEXKIY | (3a4) +/30a’-456%.75b6°-98a°
KOTOPBIMH 3aKJIF0YEHO
/632 .
21 Haiire sHaueHue | 21 Buecute MHOXWTENh TOA 3HAK KOPHS:
1
(ucx) | Bepaenns: V169-0,36 (3a9) =9\ o5
29 BbIHECHTE MHOKHTCIb H3- | 22 BriHecuTe MHOXKUTENb U3-TIOJ 3HAKAa KOPHS
(ncx) 1oJ] 3HaKa KopHs: V128 (3au) (@=0, 6>0, c>0)- \Ja?p'™
23 BuecuTe MHOXUTENs TIOX | 23 Ynpocrure BBIpA’KCHHUC:
(ncx) 3HAK KOPHSL: 27, (3au) a® —;—;—-2—‘2;-1 , ecaH a<<l, as=0;
24 Harnnure 3HAYCHUE | 24 [Ipy KakuX @ HMMEET CMBICT BBIPOKCHHE
(ucx) BBIPAIKEHHUS: V2712 (3au) Va¥+al—a—1
o5 BhIHeCHTE MHOKHTENL 13- | 25 BHecute MHOXHUTENH T1OJ 3HAK KOPHS:
(ucx) T0J1 3HaKa KOPHS: /20 (3au) b -l—+% (@a>0, b>0),
a
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26 BHecuTe MHOXUTENL TIOX | 26 BHHeCHT¢ MHOKHUTEJIb M3-T0J1 3HaKa KOpHS
(ncx) 3HaK KopHs: @ V2 (3au) (@=0, b>0, c>0)- /a* 3T+
27 Pemnre ypaBHeHue: | 27 Yupocrure 5 BBIPAKECHHUE
(ucx) Vi=—2; (3au) Vi  — 10y +254++/y* — 14y +49 npu y>7
o8 Haiinure 3HAUEHHE | 9g IIpu KaKHuX a BBIpaKEHUE
a?
. +/45-10- *\/ —=—42a-—-5
(uex) BBIPAYKCHMSL 45-10-18 (3a1) 5 HMEET CMBICH?
29 BHecuTe MHOXHTETb TOM | 29 Buecute MHOXUTENb T1OJ 3HAK KOPHS:
(1cx) 3HAK KOpHS: 3 V3, (3a9) a-\/ %4—#
30 BeiHecure MHOXHTEIb H3- | 30 Ynpocrure BBIp)KECHUE:
(ucx) IOJ 3HaKa KOPHS: v18-10 (3au) Jal+at—a—1, ecam a>1;
OTBeTHI
Hcxongusri 3a4eTHBIN
1 |2 1 |-01
2 |8 2 |la=
3 | af 3 |8
4 |88 4 | @
S |28 S |(a+bWa—b
6 |7 6 |19
5
8 | 35 8 E
—a [~
‘lq i
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 Saic® |E
G9h* ﬂ.} b
16 |[5u6 16 | 504at?b*
17 | 4 17 | ym =3
18 | 24 18 | 44/3
19|19 19 = Ja
20 | 25u26 20 | 3150a°b*
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21|78 21| [a-a
\ 2

22 | 842 22 | a® "
23 | /28 23 | a(l—a)
24 | 18 2d|la=1yma=-—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»

3aganus
1 1

Haiiure paguanayio mepy yria B 32°

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

(ucx (3au
b b
) ) HAaTypalbHOE 4YHCIO K, Takue, YTOOBI
BBIMOJIHAJIOCH  paBeHCTBO & = x + 2mk,
a=n
eCIH 3
2 n 2 -
. cos (bx +4m)=1
HCX sin | —— 0s o 3a4 CIIUTEC ABHCHUC:
n +cos 5 P vp ( )
) Berauciare: .\ 2 )
—sin x= 3 — >
. , .
3 1-sinx=0 UssectHo, wuyro tga =2. Hailigure
(ucx | Pemmre ypaBHEHUe: (3au . 9 9
) ) sin® o+ 2cos” o
Ry R e
SIn” oL —Cos™ o
3HAYCHUE BBIPAKCHUS
? Bbrunciiute 3HaYeHHE BCEX TPUTOHOMETPHUECKUX ? Yupocrture:
nex o \ _ 5 I 3a4
) GyHKIMA, ecid sin @ = S Mg <a<2m ) cos(g+a)cos(§—a)+%sin2a;
'(5 Haitgute  KoOpauMHATBI  TOYKM  €OUHUYHOMU ? Brrunciure paamyc OKpPYKHOCTH, €CIIH
11 ok JKHOCTH, IOJIYYEHHOH MOBOPOTOM TOYKH (1;0 3| nyra JUIAHOMN 0.36 m CTATHUBAET
) py’ y4a P ) yr
HA YOI —6,5n neHTpanbHbid yroi B 0.9 pan
6 6 i
(ex 1+tg?a . - BIBI‘H/ICJ'II/ITe . sin 2a, eCIn
) l+ctga ) sina — cosa = -
YpocTuTe BrIpaKEHHE: 3
zmx Pemmre ypaBHeHuE: sin (-2x) = 0; Zgal{ Peure YPaBHCHUE!
) ) cos?x —sin2x=2sinx - 1-2sin2x.
8 n n n n 8
(rcx 5 sin 1 +3tg i 5 cos 1 10 ctg 1 (sau Beranciute 3
bid . I
) Beruuciaure: ) cos (O(—I—ﬁ)—i—QCOS (i-ﬁ)-sm o, ecJH O(-—IB:Z‘
9 Beruncure: 9 Permre ypaBHEHHE:
;HCX cos(a—ﬁ )’ eCJIM COS OL= _l u E <o<Tm §3all 3—cosx=3coszx+3sin2x.
4 3 2 )
10 | Beruucinure: 10 | Beruucnure:
(ucx 7 . 1t n 3 (3au
3 in(——)+3t (——)—2ct (--)+4 (—~ ) .cos % -sin & -cos F-sin &-cos X,
) s 3 gl-3 g\-3 cos|~om ) 8.cos 54 °SiN 54 €08 g -sin g-cos 7
11 | Haiigure rpagycHyro Mepy yria B 0.36 pan 11 1+ cos 8x = 2 cos 4x
g”cx ;33" Pemmre ypaBHEHHE:
12 1-tg13° tg17° 12| Haiinure 3HAYECHUE BBIPKCHUS
(uex T . o (3au . . _
) B — tg17° +tg13 ) sinacosa, ecau sina — cosa = 0.6
BIYH :
13 | Beluncinure: 13 2 cos? a—1
(ucx 1t - 1 3 (3au “ein%a :etg2a.
) 2sin -7 | - 3ctg (- ~] +7,5tg(-m)+ g cos [-<m ) Ympocrure:
6 4 8 2
(1:11cx @ ~{cosE+sink i 2-3‘21‘{ Boramcomre
) 2 8 8 ) sin? {5a—Z)+0,5 cos(2a— 1) =I
Brruucinure: 1 D cos(2a—m) mpu o= .
(15 BbruuciuTe 3Ha4eHHE BCEX TPUTOHOMETPHUYCCKHX (15
nex 3a4

o 7 3t
GyHKIMH, ecu ctg @ =g HT=a < —

Panuyc xpyra 2.5 cM, a momans
KpyroBoro cekropa 6.25 cm. Haiigure
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YroJjl, KOTOPBIM CTATUBAETCS IYIOW 3TOrO
KPYroBOTO CEKTOpa

16 | HaiiguTe BCe yriibl, Ha KOTOPBIC HYKHO MOBEPHYTH | 16 Siln aftga, 11+ Cttg o

;HCX touky (1;0), 4To6sI OMy4nTsh TOUKy (0;-1) §3aq Ynpocture: Heosx IHigax

17| Pemmnre ypaBuenwue: | 17 | Haliqure HauMeHbIiee M HanOOJbIICE

;“CX sin 3x cos 5x — sin 5x cos 3x=-1 §3aq 3HAYEHHE BBIPKCHHS
sin? (2—”4—0{) —sin? o, ecu ggag g;

18 | Yopocrure: 18 | Beruncnure:

(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 ggaq Bbrunciure: <27 sin2°

20 X _ 9 X 20 | Perute ABHCHUE:

(cx cos? 3= sin? 3 a LIUT . ypaBHEHH

) Penire ypaBHEHHUe: ) sin (5x - ?n j cos (2x +4n) — sin (5x + ) sin 2x

OTBeTHI
1 (ucx) | 8x 1(a1) | 2= Sm k=2
45

2 (ucx) | -1 2 (3a9) | ,- gnk,

3 (uex) | o= g + 2nk, 3(zau) |2

4 (wcx) 12 5 12 4 (zau)

oosa=ﬁ,tga= ﬁ,ctgot= *5—; ) cos® Qu;
5 (ucx) | (0;-1) 5 (3au) | 0,4
6 (ucx) | ) tg2 « 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 +mnkk
6

10 -5/2 10 V2

(ucx) (3a1) !

11 ( 64,8 )° 11 nk T 7k

— x= ,X=9g + ke Z

(ncx) T (3a9) 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

(ucx) 7 2 25 (3au)

16 _T L onk 16 1

(ucx) 2 (3au)

17 x= = +mk, k 17 '\/—53

(ucx) 4 (3au) 0.5u 2




18 -1 18 2

(nex) (3au)

19 -1 19 -2

(ucx) (3au)

20 x=E+1tk, 20 .7c=E n—k,keZ
(ucx) 2 (3au) 63
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Hpuaoxenune 3. MaTtemMaTudeckasi perara

10 knace, anredopa. MaremaTu4deckasi perata no reme «Jlorapupmbn»

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

. YIIPOCTUTH BhIpaXKEHHE

v

3 3
o 2log1 0,4 —log, 28+ : log: V49;
. HaiiTi 4nciioBoe 3HaUYCHNUE BBHIPAKCHUS %85 08y 20+ 3 08y

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 BbIPAXKEHUS ( 2 V 128 132 V2

(-372-(-6)
lg S

. 3anuimMTe BEIPAXKEHHUE B BU/IE€ CYMMBI WJIM PA3HOCTH JIOTapU(PMOB:
log, 0,75

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

Tpernii 3tan. Kaxknas 3axaya — 8 6ayoB. Bpemsa — 20 muHyT

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

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

l+|g6
. Beruucaurp: 7%t

YerBeprhiii 3Tan. Kaxkaas 3agaya — 9 6anaos. Bpems — 25 MunyT
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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

60



9 kiacc, aaredpa. Maremaruuyeckasi 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. Ka:xkpas 3axaya — 7 0aauaoB. Bpems — 15 munyr

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, coctosimii w3 112 neraned, Ha 4 vaca ObicTpee, 4YeM BTOpPOMl pabouuid,
BBITIOJTHSIOIINI TakoM ke 3aka3. CKOJIbKO JeTajiel B yac JejiaeT BTOpor pabouunii?

3. Kponuk yrBepkaaer, uto Buepa Bunnu-Ilyx cren ne Mmenee 9 6anouek ména, [Istauok
— 4r0 He MeHee 8 OaHouek, ociauk Ma — uro He MeHee 7. Ckonbko OaHOUeK MEna ched
Buepa Bunnu-Ilyx, eciu u3 Tpex 3TUX YTBEPKIAECHUW UCTUHHO TOJIBKO OJHO?

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

X4 — ,53

1. IToctpoiite ~ rpaduk  GyHKUUU T e U ONpenenure, TpU  KaKux
3HaUYCHUSX m npamas Y = " umeeT ¢ rpa)ukoM POBHO JB€ OOIIME TOUKH.
_ x+5
2. [loctpoiite  tpaduxk  GyHKUUU Y x*+5xu  ompemenute, NOpPU  KAKUX
3HAUYCHUSX M mpsiMas Y = M He uMeeT ¢ TpaduKOM HH OJHOM 00IIeH TOYKH.
_ (Vx*—=5x+6)?
N x—3

3. [loctpotite rpaduk QyHKITUN U HalauTe BCE 3HAYEHUS a, NpH
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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Hpuaoxenune 4. MaTtemaTnyecKud ONATIOH

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

IlepBbiii pyOex

«OcHOBHAA 000iMa»

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

Pacnonioxkute uncia B HOpsIAKE BO3PACTAHUSA: V3, 44, 418;
PemuTe ypaBHeHue: V3x+5=3

PemmTe HEpaBeHCTBO: Yet+1>2

a—b

Coxparure apodp: Yo—4a
«3amacHas 000MMa»

— 0.5 0,752
Vrpocrure: @ 05477
2

i
Ynpocrture: (ba_b J)3

Vipocrure: @ —a")™"+(a +a—'—2);

Bropoii pyoex

«OcHOBHA"A 000¥iMa»

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

9 2a .
[Tpu kakux 3HaYCHUAX IEPEMEHHOMN BBIPAKEHUE UMEET CMBICII: m
Pemnre HepaBeHCTBO: Ve+2<3
1

3--y
3Y_81=
Pemmnre ypaBHeHue: 27 i

«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: }( ) [ )
7
(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:

«3anmacHast 000MiMa»

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

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

93]

1
a6+

cof —

Coxkparute Apobn: 2°—¢
Yereprhlil 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 BoIpakeHue
8 3r-2
— L g2,
(2)*

Pemnre ypaBHeHwue:

1
Boraucnure: log,,5— >

ps |
Peumre ypaBaenue: & +3x%)? 43 (x"* 4 3)"* =1/4096.

«3anmacHast 000MMa»
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© N o O h~owbdE

O N o bk wbdE

© No g bkowbdPE

8
b7 —a
6 12

08

Coxparute qpooOsb: a 47
OTBeThI
[IepBeIil pyoex.
13
3,2,1
251/3
x =7
(as + b+)(az+ bz)
~+Ya+>aVa
b—3+>-=

b b2
1-a
Va
Bropoii py0Oex
-1
13/64
R\{O\{2Z\{—10}
—2=x=79
5

1 3,35

b3B? b*¥b
a*®—1
b*%° — 64
Tpetwnii pyoex
3

Her pemenuii

-1/2
a=0,a+1

ot
as +a
bcl- _ bn‘r,?

2

YeTBepThiii pyOex
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asrLhd 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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10 knacc, anredpa. MatemaTnueckuii 0MATIOH B KOHILIE TOJA.

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.

Bmopoii 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).

Bmopoit pyoesc. Jlozapugpmot. 3anac

32 4 6.3% 97 -0

logs 15 - (2 — logys 45).
7. Borumcurs 285 10 (2105 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 JIeIMMOE Ha | U yMEHBIIINB
JIEJIUTEIb HA 2, OH C YAUBJIECHUEM OOHAPYKUJI, UYTO YACTHOE MOCIIE€ ITOrO HE
M3MEHWIOCh. YeMy MOTJIO PaBHATHCS 3TO YaCTHOE?

.atb+c=14, (a+Db):(b+c):(a +c)=6:7:8. Haittu >T1t 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.

. UsBectHo, uto a*+h?*=3ab u a > b > 0. Beruuciure a_+lt;_
a —
. CKOIIBKO €CTh TPEX3HAYHBIX YHCEll, y KOTOPBIX CyMMa JIBYX KpaitHHX IH(pP BIBOE

Oouibiiie cpeaHen uudpoi?

Yemeepmotit pyoesxnc. Beakoe paznoe. 3anac

. Ha ckoinbko HyJel okaHuuBaetcs 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 TPATUTCA Ha APYTrUe ACUCTBUS, MPEHEOPEKUMO MaJio. 3a KAKO€ MUHUMAJIbHOE
BpeMsl BJIEKTPUK MOXET TapaHTUPOBAHHO MOYMHUTH TUPJSHIY, €CIU y HEro ecTh
3amacHas 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).
[lepBe1ii pyOex. CTeneHu, KOpHA U MOYJIH. 3anac
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
Tpetuii pyoex. Tpuronomerpus
1 x:§+rm, xz—arctgg—er, nez.
2 x=:tarctg%+m. nez;
3 ’é#—?méxé %’T+2m, nez.
4: x =+ 2nn, x:wg—l—Qm, n e 7.
5 x:g—l—m, x:?g+rf,f, nez.
Tperuit py6ex. Tpuronomerpusi. 3anac
6. X = g -+ %, neid
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N o

BN

X = arcsin % + 2nn, neZ.

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

YetBepThlii pyoex. Beskoe pazHoe

-0.5
4%/, 3, 6
670

V5

45

YetBepToiit pyoOex. Besikoe paszHoe. 3amac

25
110
80
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IMpuaoxenue S. MaremaTruyeckoe JOMHUHO

10 kaacc, aaredopa. MaremaTnyeckoe JOMHHO B KOHIIE 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
Borancits: 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 MOAYJA:

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|

1:5 | Pemmts ypasmenne: {x+1} +{x—2}+{x+3}=2;

1:6 | Bbluvcauts:

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.
HaiiTu yncioBoe 3HaUeHNE BBIPAKCHHUS: 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 OTpE3Ke: f(x) = |x(6 — x)|, [7;9].

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

D i) =xt—x2 -2 [-39);

71



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}'(2()"). 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 mepHomMYecKas 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.

5:5 Vel +4a—5+a? —3a+2

) Cokpatutb apobb L Ch
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;
OTBeThI

0:0 | 3anucarb ¢ NOMOWIBIO KBAHTOPOB HEOMNPENEJIEHHOE BhICKa3bl-
BaHue A(m,n), 3ajaHHOe Ha MHOXECTBE HATYpa/bHBIX UYHCEJ:
A(m,n)={Yucna m u n He UMeIOT OOWUX NeJHTENEH, OTIHYHBIX
or 1}.

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

0:2 | 475.

0:3]6.5 7 7

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

05| -2

0:6 | v2

1:1| 4) 2v2- V5.

12| a< b;

1:3 80
-5,

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

1:5 nyl
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 «Pa3jiomxenue umces Ha
NMPOCTbIe MHOKUTEJIID)

YciaoBue

Hauunats pemenue 3amad HyxHo ¢ daiina 012345, Tam HaxoasaTcs niepBbie
5 3aga4. UToOBI OTKpBITH OCTaNIbHBIC (ailsibl, BaM moHano0atcs napoiu. [lapomu
COCTaBIISIFOTCS U3 OTBETOB K 3ajayaM IO CXeMe, NpUBEAECHHOM Hmke. Hampumep,
JIJIs1 TOTO, YTOOBI OTKPBITH (haidn ¢ 3amaueid No 7, BaM nmoHaio0sTes 3agauu 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 MOXKHO 3alKCHIBaTh OTBETHI U
napoju. 2OTo ymOOHO Jdenarbh, 4YTOOBl TOTOM MOHO OBUIO C TOMOIIBIO
xornupoBanus (Ctrl+C) u BcraBkm (Ctrl+V) ObicTpo BBOAMTH MapojM, a HE
HAaOMBATh KaXIbIN 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.

Hampumep, 24 =22-3. Orserom OymeT cuurathcs CTpoka «2223».
4410 = 2-37?-5- 7% Otser 6yaer «233577».
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Taﬁ.ﬂuua C 3aJaYaMi N mMapoJasiMmu

3anava | Ycinosue OtBer [Taponb

1 Paznoxure Ha npocteie | 223 -
MHOKHUTEJIH Yucio 12.

2 Paznoxure Ha npocteie | 233 -
MHOKHUTEJIH Yucio 18.

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

4 Paznoxure Ha npocteie | 22223 -
MHOYKHUTEJIH YUCII0 48.

5 Paznoxure Ha npocteie | 2355 -
MHOkHUTENH yncio 150.

6 Pazaoxkmre  mHa  mpoctsie | 33371319 2232355
MHOXHUTEAN IUCAO 46683.

7 Paznoxwure Ha npocteie | 2251323 223233
MHOXKUTENIH ynciio 5980.

8 Paznoxure Ha npocteie | 2223337731 223233
MHOKUTENH ynciio 328104.

9 Paznoxwure Ha npocteie | 55111729 233234161928
MHOXHUTENH yncio 135575.

10 Paznoxure Ha npocteie | 235711131719 233234161928
MHOXHUTEIN yucio 9699690

11 Pa3noxure Ha npocteie | 192959 23416192822223
MHOXHUTENH uncio 32509

12 Pa3noxure Ha npoctele | 173747 23416192822223
MHOXKHUTEIN 9yucio 29563

13 Pasnoxure Ha npocteie | 113141 222232355
MHOkHUTENH uncio 13981

14 Pa3noxure Ha npoctele | 132343 222232355
MHOXHUTENH uncio 12857

15 Paznoxwure Ha npoctelie | 17192329 2232355
MHOKHTENH ynciio 215441

16 Paznoxwure Ha npoctele | 222222555137 333713192251323
MHOuTesH yncyio 1096000

17 Paznoxwure Ha npoctele | 222233341103 222333773155111729
MHOXUTEIH yucio 1824336

18 Paznoxwure Ha npocteie | 555776189 235711131719192959
MHOXUTENN yucio 33252625

19 Paznoxure Ha npocteie | 59103167 173747113141
MHOkHUTEH yncio 1014859

20 Pasnmoxxure Ha npocteie | 113127131 13234317192329
MHOXUTENH ynciao 1879981.

21 Nnbs u Muma pemanu 3agaun. | 15 222222555137222233341103

Unes pemmn 17 3amau, a
Muma — 18 3amad. CKOJIBKO
3amad pemmiau o0a MalbyHKa,
eciy Bcero 3agad osu1o 20?7
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22 Annmpeit m  Marseit nmcanmm | 21 222233341103555776189
CJIOBapHBIA 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
packiaJbIBalid  3allMCaHHbIE Ha
JOCKe 4YHClIa Ha  TPOCTHIC
MHOxHUTeNH. Kcroma pasnoxuia
Ha TPOCThIE MHOXHUTEIH 7
yucesn, a Kapuna — 6. [Ipu stom
JIBa M3 HAIMCAHHBIX YUCET OHU
paznoxuiu 06e. CKOJBKO BCEro
qrcen ObUIO 3aIMCaHo Ha JIOCKe?

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 OAMH TpuMep — BCEe TpHU
neBoukd. CKOJIBKO BCEro OBLIO
PUMEPOB, eciu KaX1bIii
IpUMEp XOTh KTO-TO PEIIN?

25 Apuma, Kcroma wu  Cons |11 222222555137113127131
pucoBaii Ha JHUCTax OyMmaru.
Apuia MopHUcoBaa Ha

8 mucrax, Kcroma — na 7, Const —
Ha 6. [Ipu sTOM OBLTO 5 JNHCTOB,
Ha KOTOPBIX PUCOBAIXA U ApHIla,
u Kcroma; 4 nucra, Ha KOTOpPBIX
pucoBann u Apuma, u Cons;
3 aMcTa, HAa KOTOPBIX PHUCOBAIU
u Cons, u Kcroma, u 2 nucra, Ha
KOTOpPBIX PHCOBaJIM BCE TpH
neBOYKH. CKOJIBKO BCErO JIMCTOB
Oymaru ObLUIO U3pUCOBAHO?

26 VYpa! Oto Bcé! bombmie HuYEro 1521112411
pemath He HaO!

Ccblika Ha apXxuB C daitnamu:
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. [leararpamma «KBagpaTHbie ypaBHeHHs»

YciaoBue

[TaposieM 1715t OTKpBITUA (paiiia SBISIOTCS PELICHUs KBAPATHBIX YPABHEHUM
U3 YKa3aHHBIX HOMEPOB. OTBETHI 3alMCHIBAIOTCS CHAYAJIa B MOPSAKE BO3PACTAHUS
HOMEPOB, a NOTOM KOpPHEW: €CIIM y YPaBHEHHs JBA PA3IUYHBIX KOpHS, TO OHHU
NUIIyTCd 1O Bo3pacTaHuio. Eciau y ypaBHEHHMsS JBa COBMAJAIOIIUX KOPHS, TO
MULIETCS TOJIBKO OJMH. ECiii y ypaBHEHHS HET KOPHEH, TO MUIIETCS CJIOBO «HETY.
JpoOHble KOpHM NHUIIYTCS B BHAE OOBIKHOBEHHOW HECOKpPaTUMOW JpoOu
(BO3MOXXHO HelpaBuibHOM). UppalinoHaabHBIX KOPHEHN HET.
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Tabauna ¢ 3axa4aMu ¥ NapPoOJISIMHU

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

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

C |6y —v—1=0 -1/3 172 -

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 |6+ 7x=3x" -2/133 -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+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 -9/2uetner-24/3

23 |x*—4x+2=3x—10 34 -13ner-24/3-2/52

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

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

26 -13/2-7/2-3/234-8-1-2-1
Ccblika Ha apXuB C daiinamu:

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 kaace, 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), To orBer OymeTh BBHITNIAAETHC Kak (-5;7)(-3;-
1)(-3;2)(1;4).

JlpoOHbIE KOpHU MHUIIYTCA B BHUAE ACCATUYHOM 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
Ne 3amanue OtBeT [Tapons
1 xty= (-2;5)(2;1) -
ftaty=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=20
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) -
x? — Sxy+ 2}?2 = —4

7 x+y?=2 (1;,1)(2;0) (-2:5)(2,1)(-2;-1)(2:1)
e — S5xy+ 2yt = —4

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

9 (x* —4xy+y* =6 (-1;1)(1;-1) (1;-1)(1;1)(-2;-3)(3;2)

vi—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
Ty x—¥

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

12 = ¢+ _1s (-2-1)(2;1) (L1)(-2--1)(2;1)
x4y yiixy 6

a 1
x? -I—x}r_ yi4xy

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;1)

2 +2x+1=0
15 | (x°—x¥ +ay* -y =5 (2;1) (L,1)(2;0)(-1;-1)(-1;1)(1;-1)
e +x +xy? +y¥=15
16 | (2x%+2y*—3x—3y+xy=—1 | (L1;1) (-1;-1)(-1;1)(1;-1)(2;1)
L x*+y?—2x—2y+3xy=1
17 1 1 1 -11)(-1,2)(2;-1) (-1;1)(3;-1)(2;1)(-1;-1)(-
{EJF x+1 2 L)L)
x4+ xyt=-2
18 {xﬁ —2xy = 2x — 3y 0:0)(LD)(1.6:32) | (ZD)(L-)(-L1)(L:-
v —3xy = 4x — 6y 1)(L1:1)(-2;-1)(2;1)

19 xty=2 (1;1;2) (-4;-5)(0;3)(2;1)(-1;-
xy+xz+yz=>5 1(2;1)(L;1)(-1;,1)(-1;2)(2;-
FESNES . 1)(0:0)(1:1)(1.6:-3.2)

Cchlika Ha apXxuB Cc baiinamu:

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

Cchuika Ha oHJIaitH-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

