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1. HosicHuTEIBLHAS 3AIIHCKA

1.1. HopmaTuBHO-ipaBoBasi 0CHOBA NMPOrPaMMBbl
JlomonuuTenpHass oOpa3oBaTenbHas oOIepa3BUBarolias mnporpamMma «Martematukay (manee —
porpaMMa) COCTaBJICHAa Ha OCHOBE CIICAYIOIINX HOPMATUBHBIX MTPABOBBIX IOKYMEHTOB:
— ®enepanbHblid 3aK0H 0T 29.12.2012 Ne273-D3 «O06 obpazoBanuu B Poccuiickoit deneparnuny;
— IIpuka3z MunucrepctBa obpa3oBanus u Hayku Poccuiickorn ®@eneparuu ot 29.08.2013r. Nel008
«O0 ytBepxkaenun Ilopsigka opraHuzaluu U OCYHIECTBICHUS 00pa30BaTEIbHON J1€ATEIHHOCTH IO
JIOTIOTHUTEITFHBIM 00IIe00pa30BaTeIbHBIM IPOrPaMMaM».

1.2. AKTyaJbHOCTD (1eiaroruyeckas 1eaeco00pa3HocTb) H HOBU3HA NPOrpaMMblI

3HaHHWE MAaTEeMAaTUKHA B COBPEMEHHOM OOIIECTBE SIBISETCS HEOTHEMIIEMOW YacThiO JTMYHOW U
npoeCCHOHATBPHON JKU3HU 4YeNOBEKa W CPEICTBOM BKJIIOUEHHS B MHPOBOE COIHMOKYIbTYpPHOE
pOCTPaHCTBO. IMEHHO MOATOMY nedazocuiecku yeiecooopasHo CO3aHue ONITUMAIBHBIX YCIOBUH JIJIs
(bopMHpOBaHUS M TOBBIIICHHSI MOTUBAIIMH K U3yYCHUIO MAaTEMaTHKHU Yepe3 MCIIOJIb30BaHHE aKTHBHBIX,
TPaJUIIMOHHBIX U HETPAJUIIMOHHBIX METOIOB 1 (pOopM 00yUCHHSI.

[IporpamMma cocTaBiieHa AJisl CIylIaTeNed IMOArOTOBUTEIbHBIX KYpCOB U BKJIIOYAET B ce0s
TpeOOBaHUsI K YPOBHIO TIOJrOTOBKH BBITYCKHHKOB CpeIHEW 0011e00pa30BaTeIbHOM MIKOJIBI IS CIaun
UTOTOBOM arrectanimd B (opmMe M 1o marepuanaM (OCHOBHOIO TroCyAapCTBEHHOI0 JK3aMeHa,
MOCTPOCHA Ha MPUHIMUIIAX OOOOIIEHUS M CHCTEMATHU3alliM Y4eOHOro MaTepualia 10 MaTeMaTUKe C
yaeToM «CrienupuKaniui KOHTPOJBHBIX MW3MEPHUTENBHBIX MaTepHajoB» M Ha ocHoBe «Komudukaropa
JJIEMEHTOB COJICP)KaHUST W TpeOOBaHWUI K YPOBHIO TMOJATOTOBKM  BBIMYCKHHUKOB 9 Ki1accoB
0011e00pa3oBaTeIbHBIX yupekaeHul s nposeacaus B 2017 romy rocynapcTBEHHOH aTTECTAllMH 110
MaTeMaTHKE.

[IporpaMMa KOHKpPETH3HPYET COJEpXKAHHUE MPEIMETHBIX TeM 00pa30BaTENBHOTO CTaHIapTa U
JlaeT IPUMEPHOE pacIpe/ielieHue YUeOHbBIX YacoB 10 pa3jesiaM Kypca.

Hoesusna miporpaMMbl 3aKJIIOYAETCsl B pealin3allii MOJMBAPUAHTHOTO TOAXO0/A K OpraHU3aIuu
00pa30BaTeILHOTO MPOIIECCa, UCIIOIb30BAHUN CHUCTEMBI B3aHMMOCBSI3aHHBIX 3aHSTHI, BHICTPOCHHBIX B
JOTHYECKOW TOCJIEOBATEIPHOCTH U HANpaBICHHBIX HA AaKTHBH3AIMIO ITO3HABATEIBHON cdepsl
00y4aroIuxcst MOCPEACTBOM TNPUMEHEHHUS Pa3HOOOpPA3HBIX NENarorn4eckux TEXHOJIOTHi u ¢dopm
paboThl, MHTETPUPYIOIIUX pa3HbIE BUABI ACATEIBHOCTH Ha OCHOBE €IMHOW TeMBl. [IpenmyiiecTBo
HpeﬂnaraeMoffl nporpaMmbl 3aKJIFOYACTCA B TOM, 4YTO IIpU O6yquI/II/I MAaTE€MAaTUKE OCHOBHOC BHUMAHHC
YACTIACTCA BI)Ipa6OTKe YMCHI/Iﬁ 1 HAaBBIKOB PCIICHUA MAaTCMATUYCCKUX 3aJ1aY.

1.3. HanpaBjieHHOCTH NPOrpaMMBbl, €€ ejab U 3a1a4
IIpocpamma npeaHa3zHaueHa AJis NOATOTOBKH K OCHOBHOMY rOCyJapCTBEHHOMY DK3aMEHY 110

MaTeMaTHKe.

OCHOBHO yenbro IPOrpaMMBI sIBIIsIeTCS (POPMUPOBAHUE CUCTEMAaTU3UPOBAHHBIX 3HAHUM,
YMEHMH 1 HaBBIKOB B 00JIACTH IIKOJBHOTO Kypca MaTeMaTHKH, HEOOXOAUMBIX JUISl CIauM SK3aMeHa.

JUist TOCTHXKEHUS TOCTaBIEHHOMN 1eTN CIYXaT 3a0ayu.

- 03HaKOMJICHHE y4YalIuXcs cO CTPYKTYpol u cogepkanuem OI'D o maremaruke;

- TEOpeTUYecKoe 0OOCHOBAHUE Psiia BOIPOCOB MaTEMATHKH, KOTOPBIE B IIKOJIBHOM Kypce C
HaJJIeXkallel oJHOTOM He MOTYT OBITh PacKpbITHI, a B cofepkanuun OI'D nmpennaratores;

- IPUBEACHHUE B CUCTEMY METOJIOB PELIECHHS] MATEMaTUYECKUX 3a/1a4;

- (popmHupoBaHUE YMEHUI U HABBIKOB PEILICHUSI MAaTEMAaTUYECKUX 3a/1ay.

1.4. TpeOoBaHus K KATErOPHHU CJaylIaTesiei
B pe3ynbrarte u3ydeHuss Kypca o0ydaroIuecs JOJDKHbBI 3HATh:

- OCHOBHBIC ITOHATHUS IIKOJIBHOI'O KypCa MAaTEMATHUKH, ITPEACTABIICHHLIC B KOJII/I(i)I/IKaTOpe
9JICMCHTOB COACPIKAHUSA OI'sD o MaTE€MaTHuKe;

= OCHOBHBIC MECTObI pemeHI/m 3a1a4 IIKOJIBbHOT' O Kypca MaTEMAaTHUKU.
YmMmeTh:
- BBIIIOJIHATH BBIYUCICHUS,



- BBITIOJIHATH IPe0Opa3oBaHusl alreOpandecKux BhIPAKEHUII;

- pemaTh ypaBHEHUS U HEPABEHCTBA M MX CUCTEMBI;

- CTPOUTH ¥ YATATh rpaduKu PyHKITUI;

- BBITIOJIHSATH JACUCTBHSI C TEOMETPUICCKUMH (PUTYpaMU, BEKTOPAMHU U KOOPAHHATAMU;

- paboTaTh CO CTATUCTUYCCKON MH(pOPMAIEH, HAXOIUTh YaCTOTY M BEPOSTHOCTh CIy4alHOTO
COOBITHS;

- CTPOUTH U MCCIIEIOBAThH MPOCTEHUININE MaTEMAaTUUECKUE MOIEIIH;

- HCIIOJIB30BATh MIPHUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUYECKOH JCITEIHHOCTH H B
IMOBCEIHEBHOM KU3HH.

Baagern:

- BJIaJIETh HaBBbIKAMU PEILICHUS 3a/a4 IIKOJILHOTO Kypca MaTeMaTHUKH, MPEJIaraloiuxcs B
coaepxkanuu OI'D mo MaTeMaTuke;

- BIIQJICTh HABBIKAMHU CAMOCTOSITEIILHON pabOTHI ¢ TUTEPATypPOr U APYTUMHU UCTOUYHUKAMH,
npeAHa3HauYeHHbIMU 11 ToAroToBku K OI'D mo MareMaruke.

1.5. O0mas xapakTepucTUKA MPOrpaMMbl

[lporpamma paccumtana ©Ha 84 waca ayauropHoil Harpy3ku. CTpykTypa Kypca
MIpeayCMaTpPUBAET JEKUHUH U IPAKTHUECKUE 3aHATHUS.

Ha nexkumsix packpblBalOTCS OCHOBHBIE TEOPETUYECKHE IIOJOXKEHUS, IPAKTUUECKUE 3aHATUS
HalpapJieHbl HA 3aKpEIUICHUE TEOPETUYECKMX 3HaHWW. Peanuzauus mnporpamMmbl IOCTpOEHA Ha
WCIIOJIb30BAHUU aKTUBHBIX METOJIOB 00yUEHHUS, COBMECTHON TBOPUYECKOM JEATEIHHOCTH MPETIOaBaTEeNs
U CIIylIaTesei.

Crpykrypa 00pa3zoBaTeIbHON IPOrpaMMBbl BKJIFOUAET KOMIUIEKC pa3/IelioB:

— «Yucna ¥ BBIUNACICHUAY,

— «AnreOpanyuecKue BBIPAKEHUSY;

— «YpaBHEHUS U HEPABEHCTBAY;

—  «YucnoBbI€ MMOCIEIOBATEILHOCTI Y,

—  «DyHKUUNY;

—  «l'eomerpus»;

—  «DaemMeHThl KOMOMHATOPUKH, CTATUCTUKHU M TEOPUHU BEPOSITHOCTEI.

Yucia 1 BLIYUCJIECHUSA

HarypanbHble umceaa. JlecaTuyHas  cucTeMa  cUMCieHusa. PuMckas  Hymepanus.
ApudmeTrndeckne ACHCTBHUsS Haj HaTypalbHbIMU uuciamu. CTeneHb ¢ HATYpalbHBIM IOKa3aTeseM.
JenumocTth HaTypanbHBIX uncen. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. [IpocTsie U cocTaBHBIE YHUCIA.
PaznoxxeHne HaTypalbHOTO YHMCIa Ha MTPOCThie MHOXUTenH. Hambomnpmmii oOuwmii genurens u
HavMeHbIIee 001Iee KpaTHoe. Jlenenue ¢ ocTaTKkoMm.

JApodu. OObikHOBeHHass ApoOb. OcHoBHOE cBoiicTBO apobu. CpaBHeHHE JpoOOei.
Apudmernueckue 1eWCTBUA ¢ OOBIKHOBEHHBIMU JIpo0siMu. HaxoxaeHne yacTu OT 1IeJIOT0 U LIEeJIoro Mo
ero vactu. [ecsatuunas napoOb. CpaBHEHHE NECATUYHBIX JpoOeit. Apudmernyeckue ASHCTBHS C
JIecATUYHBIMH 1po0simu. [IpencraBieHue necATUUHON JpoOM B BUIE OOBIKHOBEHHOW IpoOM H
OOBIKHOBEHHO! B BHJIE ICCATUIHOMA.

Paunonaabubie ymciaa. Llenple yncna: mojIOXKUTENbHBIE, OTPUIIATENIbBHBIE W HYJb. Momysb
(aOcomoTHas BenuuuHa) uyucia. CpaBHEHHE paIllMOHANBHBIX 4YHcel. Apudmernueckue NEHCTBUS C
pauroHanbHBIMU yucaaMu. CTENeHb ¢ UEIbIM MoKa3aTesieM. YnucaoBbie BEIpaXEHUs!, HOPSIOK ACHCTBHI
B HHUX, UCIOIb30BaHUE CKOOOK. 3aKkoHBl apuPMETHUUECKUX JIEHCTBUIM: TMEePEMECTHTEIbHBIMH,
COYETaTEIbHbIN, PACIIPEAETUTEIbHBIN.

JelicrBuTesabHbIe Yncaa. KBagpaTHslii KopeHb U3 uucia. Kopens Tperbeli crenenu. [lonsatue o
KOpHE n-oif cTemeHu H3 uucna. HaxoxaeHue mNpHOIMKEHHOTO 3HAY€HUS KOpPHS C IOMOIIBIO
KaJIbKyJIsTOpa. 3aluch KOPHEH C MOMOINBIO CTEMEeHH ¢ JpoOHbIM mokazareneM. [lonarue o0
UppaluoHaIbHOM 4Hciie. JlecaTHuHble NPUOMMKEHUS] HPpPalMOHANBHBIX uucen. JlelicTBUTEIbHBIE



yucia Kak OeCKOHEUYHBIE JecCITHYHBbIC ApoOu. CpaBHEHHME NEHCTBHUTEIBHBIX UYWCEN, apu(PMETHUECKUE
NENCTBUS HAJlT HUMH.

N3mepenusi, npudIM:KeHUs, OLeHKH. EUHUIBI n3MepeHus JUIMHBIL, IO, 00beMa, MaccChl,
BpEMEHHU, CKOpOCTH. Pa3Mepnrl OOBEKTOB OKpY’KaloIIero Hac MHpa (OT 3JIEMEHTApHBIX YacTHIl 0
Bcenennoit), JUIMTEIBHOCTh MPOILIECCOB B OKpYKarolieM Hac mupe. llpencraBieHue 3aBUCHMOCTH
MCKAY BCINYHMHAMU B BU/IC (I)OpMyJI. HpOI_[eHTBI. HaXO)I(I[GHI/Ie MMponcHTa OT BCIIMYUHBI, BCIMYUHBI 110
ee nporeHty. OTHOIIEHHE, BbIpaKeHHE OTHOLIeHHs B mpoleHTax. [Iponopuus. [IponopunonansHas u
00paTHO TPOMOpPLHOHANIbHAA 3aBUCUMOCTU. OkpyriieHue uucen. lIpukuaka v OlEeHKa pe3yabTaToB
BbIUKCIICHUH. BbIieneHne MHOKUTENS — CTENEHH JIeCATH B 3allMCH YUCIIa.

Anredpanyeckne BbIPaKeHUs

bykBeHHbIE BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMU ). UKc10BOE 3HaUeHUE OyKBEHHOI'O BBIPAKEHHUS.
JlonmycTumble 3HaUeHMsI IEPEMEHHBIX, BXOASINX B alireOpandeckue BelpaxkeHus. [loacraHoBka
BBIPa)KEHUI BMECTO IIEpEMEHHBIX. PaBeHCTBO OYKBEHHBIX BhIpaKEeHHH. TOXIECTBO, T0KA3aTEIHCTBO
ToxaecTB. [IpeoOpa3oBanus BeipakeHuil. CBOMCTBA CTENEHEH C IEIbIM IToKa3aTejaeM. MHOTOYJICHBI.
Crnosxenue, BBIMUTAHUE, YMHO)KEHHE MHOTOUJIEHOB. POpMYJIbl COKPAILIEHHOTO YMHOKEHUS: KBapaT
CYMMBI U KBaJIpaT pa3HOCTH, KyO CyMMBI U KyO pazHoctu. @opMyia pa3HOCTH KBaApaToB, GopmyIia
CYMMBI KyOOB H pa3HOCTH KyOOB. Pa3nokeHne MHOTOuwIeHa HA MHOXKHUTETH. KBagpaTHBIN TpexuIieH.
Brienenue nonHoro kBajapara B KBapaTHoOM TpexwieHe. Teopema Buera. Paznoskenue kBagpaTHoro
TpeXwIeHa Ha JIMHEIHbIe MHOKUTENIU. MHOrouIeHb!I ¢ 0AHOM niepeMeHHOM. CTereHb MHOTOUJIeHA.
Kopenp mHOrounena. Anredpandeckas apo0s. Cokpaienue npobeit. JleiictBus ¢ anredpandyeckuMu
npo0siMu. PanimonanbHbIe BEIpaXKEHUS M UX NpeoOpa3oBanus. CBOMCTBA KBaJpaTHBIX KOPHEH U UX
IIPUMEHEHUE B BBIUUCIICHUSX.

ypaBHeHI/Iﬂ U HEPABCHCTBA

VYpaBHeHue ¢ onHOHl nepemeHHou. KopeHb ypaBHeHus. JIluneliHoe ypaBHeHue. KBanpaTHoe
ypaBHEHUE, (opMysia KOpHEH KBaJIpaTHOIO YpaBHEHHUS, pPElICHHE JPOOHO-pallMOHAIBHBIX YPaBHEHUH.
Pemenune ypaBHEHUI BBICIIMX CTENEHEH METOJOM 3aMEHBI IEPEMEHHOM M METOAOM DAa3JIOKECHMS Ha
MHOKUTEH.

VYpaBHEeHHE C ByMs NEPEMEHHBIMH; PEIIEHUE YpAaBHEHHUs C JIBYMs IepeMeHHbIMH. Cuctema
YpPAaBHEHUH; pEIICHHE CUCTEeMbl. PeleHne CcucTteMbl JBYX JIMHEWHBIX YPAaBHEHUH C JBYMs
NEPEMEHHBIMH METOJIOM TMOJCTAHOBKM M METOJOM alre0pandeckoro CjlOXKeHUs. YpaBHEHUE C
HECKOJIbKMMU NIEPEMEHHBIMU. PelleHne mpocTennx HEMMHEMHBIX CUCTEM.

UucroBble HepaBeHCTBA M HMX cBolcTBa. HepaBeHCTBO ¢ omHONM mnepeMeHHOU. Pelenue
HEpaBeHCTBA. UMCIOBBIE NPOMEKYTKH: MHTEPBAJ, OTPE30K, Jyd. JIMHEHHbIE HEepaBeHCTBA C OJHOU
NIEPEMEHHOI U UX cucTeMbl. KBaspaTHbIE HEpABEHCTBA.

Pemenne TekcToBBIX 3amau  apudmMernyeckuM crocoOom. PemieHue TEKCTOBBIX —3adad
areOpandeckuM CriocoOOM.

Yucii0Bble NMOCIE10BATEIbHOCTH

[Tonatue mocnenoBaTeabHOCTH. ApudMeTndeckas U reomeTpuueckas mnporpeccuu. @opmysisl
o0uiero wieHa apuMeTHYecKO U reOMETPUYECKON POrPECCHl, CyMMBI NEPBbIX HECKOJIBKHUX UJIECHOB
apu(MeTHUECKONH U TeOMETPUYECKON MPOrPEeCcCHii.

CI10XHBIE TPOLIEHTBI.

DyHKUNH

[Tonarue ¢ynkuuu. OGnacts onpeneneHus ¢yHkuuu. CrocoOwl 3amanus GyHkiuu. ['paduk
¢byHKIIMM, BO3pacTaHue U yObIBaHHe (YHKIMHU, HAauOOJIbIIee U HaUMEHbIIee 3HaUeHNUs QYHKIUHU, HYJIU
(GyHKLMHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA. UTeHue rpadukoB GyHKIUH.

OyYHKIUY, ONHUCHIBAIOLIMNE MNPIMYI0 U OOpaTHYIO MPONOPLUUOHATIBHYIO 3aBUCHUMOCTH, WX
rpaduxu. Jluneiinas ¢yHkuus, ee rpaduk, reoMeTpudeckuil cmbicia kKodpdunueHtos. ['unepbdona.
KBanparuunas gyHnkius, ee rpaduk, napadona. KoopauHatsl BepuHbl Mapaboibl, OCb CUMMETPHH.
Crenennble (YHKIMU C HaTypaJlbHbIM TIOKa3zateneMm, ux rpaduxu. I'paduxu QyHKumii: KOpeHb
KBaJ[paTHBIN, KOpPEHb KyOMYeckuid, Monaynb. Mcmonp3oBaHue TrpagukoB (YHKIMHA A7 peIIeHUst
ypaBHeHUU. ['paduueckas MHTeprnpeTanuss YpaBHEHMH C JBYMS IE€PEMEHHBIMH U UX CHUCTEM,
HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CHCTEM.



I'eomerpus

['eomerpuyeckue ¢urypsl W HWX CBoOHcTBAa. M3MepeHHEe T'e€OMETPHYECKHX BEIWYHUH.
TpeyroJbHUKM, WX BHIbI, PEIICHUE TPEYTrOJIbHUKOB. YETBIPEXyrOJIbHUKM U MHOTOYIOJIbHUKH,
OKPYKHOCTb U KpYI. YIUbl, CBA3aHHBIE C OKPYXHOCTbIO. BrucaHHbIE M OIKMCAaHHBIE OKPYKHOCTH.
Brrurcnenue IiMH OTPE3KOB M BEIMYUH YTI0B. Berauciienue miomasneit puryp [jimHa okpyKHOCTH.

JlexapToBbl KOOPIMHATHI HA INIOCKOCTH; KOOPAUHATHI TOUKH. KOOpauHaThI cepelnHbl OTpe3Ka.

dopmyiia pacCTOSHUS MEXIY JBYMS TOUKaMH IUIOCKOCTH. Y paBHEHUE NPSMOiA, yriIoBoi ko3 duimert
NPsIMOH, YCIIOBHE NApaJIEIbHOCTH MPSAMBIX. Y PaBHEHUE OKPYKHOCTH C LIEHTPOM B Haydaje KOOPAUHAT
U B JII00OH 3a/1aHHOM TOYKe.

BekTopbl Ha MII0CKOCTH. [[7TMHA BEKTOpa, paBEHCTBO BEKTOPOB, ONEPALIMH HaJl BEKTOPaMH. YTOI
Mexnay Bekropamu. KoopauHatel BekTopa. KosumMHeapHbIE BEKTOPBI, Pa3jIOKEHUE BEKTOpPA IO JBYM
HEKOJUIMHEapHbIM BeKTopaM. CKalsipHOE TPOU3BEIEHNUE BEKTOPOB.

JJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH M TEOPUH BEPOSITHOCTEM
[IpencraBineHue NaHHBIX B BUAE TaOmaul, auarpamM, rpagukoB. «CpeaHue» pe3ysbTaToB
u3MepeHuil. BeposTHocTh coObITHS, YacTOTa coObITHS. PaBHOBO3MOXHBIE coObITHS. [IpencraBienue o
TFE€OMETPUUYECKON BEPOSTHOCTH.
Kombunaropuka. KomOunaropusie 3agauu, nepedop BapuanToB. [IpaBuio yMHOKEHHS.

OmauuumenvHou 0cobeHHOCmblo TIPOTPaMMBbl SIBIISIETCS TO, YTO B IPOLIECCE €€ peanu3aluu
dbopMupyrOTCS BCe HEOOXOAMMBIE HABBIKHU IS MOJHOLIEHHOTO PEUIeHHs 3a]a4, HEKOTOPbIe U3 KOTOPBIX
0TpabaThIBAIOTCS AOMOJHUTENBHO IO BEIOOPY 00 yUaIOIIUXCSL.

1.6. IlpuHuUNbI 00yYeHHs IO MPpOrpaMme

B kadyecTBe OCHOBHBIX IPUHIMIIOB 0O0Y4YEeHHUs IO JAHHOM IPOTrpaMMe OIpeIeNIEHbI:
— IPUHLMKI B3aUMOJECHCTBUS U COTPYIHUYECTBA;
— TIPUHIMII €IWHCTBA PA3BUTHSA, OOYYCHHUS U BOCIIUTAHUS;
— TPUHLHUI CUCTEMATUYHOCTH U MOCJIEI0BATEIbHOCTH;
— TIPUHLHUI AOCTYIHOCTH;
—  TPUHUUI HAIJISAHOCTY,
— TPUHLHUI HAyYHOCTH,
— TPHUHLHXI KOMIUIEKCHOTO MOJXO0/a.

1.7. Opranu3anMOHHO-NIEAATOTHYECKHE YCIOBUSA PeaIu3alui NPOrpaMMbl

OO6pa3zoBaTenbHbIM MPOLIECC OCYIIECTBIIAETCS HA OCHOBE Y4eOHOro I1aHa, paboueil mporpaMMel
U PErJIaMEHTUPYETCS] paCIIUCaHUEM 3aHITHIA.

Cpoxu peanusayuu npocpammul. IIporpamma peannsyercs B TeueHHe / MecsleB. Y4eOHbIN roj
HaunHAaeTcs ¢ 1 okTsa0ps. OO0ydueHune paccuntTano Ha 28 yueOHBIX Helelb, 00IIee KOJIMIECTBO YICOHBIX
yacoB — 84.

Dopmbl peanuzayuu npocpamMmvl U pexcum 3auamuti. 3aHITHS PEATM3YIOTCSI B O4HOW (dopme,
HIOCPEACTBOM IIPOBEICHNUS TPYIIIOBBIX BUI0B paOOTBHL.

[Topsiiox opraHu3aiyu 3aHsTHIA:

— pexuM 3aHsATui: 1 pa3 B Hexemo;
— TNPOJOJDKUTENBHOCTD 3aHATHH — 3 yaca.

Mamepuanvno-mexnuueckas 6asa. 3aHsaTua npoBoisATca Ha 0Oaze ayautopuit AITIILY,
OCHAIIIEHHBIX HEOOXOAUMBIM JIJIsl OpraHu3aluy o0pa3zoBaTebHOrO Mpolecca 000pyI0BaHUEM:

— BUJEOIPOEKTOP, UHTEPAKTUBHAS J10CKA, IEPCOHAIBHBIN KOMIIBIOTEP, BBIXOJ B UHTEPHET;
— HarasAgHble TOCOOUS U AUIAKTHYECKHUE MaTepuabl.

Opeanuzayuu o0bpazosamenvHo20 npoyecca Ol IUY C OSPAHUYEHHBIMU BO3ZMONCHOCAMU
300p06b5 U UHBAUOOS.



OOyueHne MLl C OrpaHUYCHHBIMM BO3MOXHOCTSIMM  3JI0pPOBbSI M HMHBAJIMJOB 11O
JIOTIOJTHUTEIBHBIM  00111e00pa30BaTeIbHBIM POTPaMMaM OCYIIECTBIISIETCS C YYETOM OCOOCHHOCTEH
NCUXO(DU3NUECKOTO PA3BUTHS, MHIUBUAYAIBHBIX BO3MOKHOCTEH U COCTOSIHUS UX 3/10POBbSL.

3anarus AJig JdL ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMU 300POBbS U MHBAJIMAAMU OPraHU3YHOTCA
COBMECTHO C JJPYTUMHU CIIYIIATEISIMHU.

OGp%OBaTeHBHaSI ACATCIBHOCTL JIMI C OrpaHUYCHHBIMHW BO3MOXHOCTAMU 3J0POBbA 110
JIOMIOJIHUTEIBHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMaM OCYILECTBIIAETCS HA OCHOBE JOIOJHUTEIbHbBIX
0011e00pa30BaTeIbHBIX MPOrPaMM, ATANTHPOBAHHBIX MPH HEOOXOIMMOCTH JUISi OOyUEHUS YKA3aHHBIX
JIMLL.

Cpoku o00y4yeHHs 1O [JOINOJHUTEIbHBIM OOLIepa3BUBAIOLIMM IpOrpaMMaM Uil JIMIL C
OIrpaHU4YCHHBIMUA BO3MOXHOCTAMHU 310pPOBbA nu HHBAJINA0B C YUCeTOM 0CO0eHHOCTEN ux
NCUXO(DU3NUUECKOT0 PA3BUTUS IPU HEOOXOIUMOCTH MOTYT ObITh YBEJINYEHBI.

Iledacocuyeckue kadpvr. OOpazoBaTEeNbHBIA TpOLECC IO 00pa3oBaTeIbHON MpOrpaMme
o0ecrieunBaeT ImpenojaBaTelb By3a, HMMEIOIIUI COOTBETCTBYIOILYIO IOATOTOBKY I10 JaHHOMY
HAaIpaBJICHUIO.

Yuebno-memoouueckoe u ungopmayuonnoe obecneuenue npocpammul. ConpepxaTenbHas
cocTaBJisiolas 00pa3oBaTENbHON MPOrpaMMbl OTpaXkeHa B pabodeil mporpamme yueOHOro MOJIyJis, B
KOTOPOM  OTJENbHbIM OJIOKOM IpE/ACTaBl€Hbl y4yeOHO-METOJMUYECKHue (CHMCKM OCHOBHOM U
JIOTIOJTHUTEIILHOM JIUTepaTyphl) U HHGOPMAIIMOHHBIC MAaTEPHAJIbI (CCHUIKK Ha AJICKTPOHHBIE PECYPCHI).

1.8. Ilnanupyembie pe3yabTaThl 00y4eHHS

K oxunnaembiM pe3ynpraraM peann3aluuu NporpaMMbl OTHOCSATCS:
3HaHUe.
— OCHOBHBIX MOHSITHUI IIKOJIBHOTO Kypca MaTeMaTUKHU, MIPEJICTABICHHBIX B KOAU(UKATOpE AIEMEHTOB

conepxanust OI'9;

— OCHOBHBIX METOJIOB pEUICHUs 3a/1a4 IIKOJIBHOTO Kypca MaTEMaTHKH.
ymeHue:
— BBIIIOJHATH BEIYUCIICHHS,
—  BBITIOJIHATH IPe0Opa3oBaHus anreOpandecKux BHIPAKEHUH;
— peuath YpaBHEHUS U HEPABEHCTBA U UX CUCTEMBI;
— CTpPOMTb U YUTATh rpaUKu PYHKIINH;
—  BBITIOJIHATH JICUCTBUS C TEOMETPUUCCKUMHU (PUTYpaMHu U KOOPJIMHATAMU;
— CTPOUTH U UCCIEAOBATH NMPOCTEUIIINE MATEMAaTUUYECKUE MOJIEIIN;
— paboTaTh CO CTATUCTHUECKON HHPOpMAINEH, HAXOIUTh BEPOSTHOCTh CIIy4alfHOTO COOBITHS;
énaoenue:
—  HaBBIKAMHM PEUIEHUs 3a/1a4 MIKOJIBHOTO Kypca MaTeMaTUKH, TIpeyiaratouxcs B coaepxanuu OI'9;
— HaBBIKAMH CaMOCTOATEILHON PabOTHI C TUTEPATYPOI 1O oAroToBKE K OI'D.

Memanpeomemuvim  pe3yiomamom peaTu3alvi TPOrpaMMbl  SBISIETCS (OPMHPOBAHUE Y
CIIyILIATENEN CTOMKOW MO3HABATEIbHOW MOTHUBALMU K OCYILIECTBJICHUIO JaJIbHEUILIEH AEATEIBbHOCTH 10
OCBOCHHIO MaTEMaTHUKHU.

1.9. ®opMbI MOABEIEHNUSI HTOTOB U ONMpe/ieieHHe Pe3yJbTATHBHOCTH MPOrPaMMbI
PesynpTaTvBHOCTS YCBOSHUS YUEOHOTO MaTepHrala OTCISKUBACTCS TIOCPEACTBOM:
— co0lecenoBaHu,
— HpOMe)KYTOqHOFO 1 UTOTOBOT'O TeCTI/IpOBaHI/ISI.



MUHUCTEPCTBO OBPA30OBAHMSI U HAYKU POCCUMCKOM ®EJEPALIMA
DenepanbrHoe rocyaaperseHHoe G0 KeTHOE 00pa3oBaTeIbHOE yUpeikKIeHHe
BbICLIEr0 0Opa3zoBaHus

«AnTaiicKuif rocy1apCTBEHHBINH ryMaHuTapHo-neiarornyeckuii yausepeuter umenu B.M. [lykuiunay
(ATTTIY um. B.M. llykiuna)

LleHTp 10BY30BCKOI 110IrOTOBKH

STREPIIAIO:

1 1 pM/nA Mokpernosa

134,
CeHTAGps 2016 .

YTBepKaeHO

Ha 3aceflaHuy YUEHOro coBeTa
AITITY um. B M. Ulykmmnna
[Tpotoxon Ne 2

or «15» centabps_2016 .

YYEBHBIN IJIAH
JTONMOJIHUTEJBHOUW OBPA3OBATEJIbHOM

OBLIEPA3BUBAIOLLE TPOr'PAMMBI
«MATEMATHKA (IIOJAT'OTOBKA K OI'J)»

Kareropusi o0yuarommuxcs: Cpok o0yuennsi: 01.10.2016-30.04.2017

Jluna B Bo3pacre ot 15 ser

KoanuecrBo yuednbix rpynm: | Pesxum sansruii: 10.00-12.30

KosmvecTBo yueOHbIx uacos: 84 Mecto nposeaenusi: ATTTIY um. B.M. Illykimmna
COI'JIACOBAHO:

[Tpopextop no YuBP

W / A.M. Becnaios /
S *4/712_/ / JI.A. Pomanosa /

Pyxosoaurens LIJI1



YUYEBHbIA IIJIAH

Ne .
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[Tporpamma ogo0peHa Ha 3aceganuu Kadeapsl MaTeMaTHKH, (GU3UKH, HTHPOPMATHKU
[Tpotokos Ne 1 ot «01» centsiopss 2016 1.

3asenyromuii kadenpoit E.B. [lynpimena

HHOACHUTEJBHAA 3AIIMCKA

3HaHHEe MaTEeMaTHUKH B COBPEMEHHOM OOIIECTBE SIBISICTCS  HEOTHEMIIEMOW YacThIO
JUYHONM U mpodecCHOHATbHON JKHM3HM 4YeJIOBEKa U CpPEJCTBOM BKIIOUYEHHS B MHPOBOE
COLMOKYJIBTYPHOE MPOCTpAaHCTBO. IIporpamMmma 1o MareMaTWKe COCTaBJI€HA Ha OCHOBE
denepanbHOrO KOMIIOHEHTa TOCYAApCTBEHHOTO CTaHIapTa cpeAaHero (MoJHOro) oOuero

o0Opa3oBaHus Ha 6a30BOM YpOBHE.
[IporpamMma BBITOJIHSET 1BE OCHOBHBIE ()YHKIIMH.

Hngpopmayuonno-memoouueckas byHKums I103BOJISIET BCEM y4acTHUKaM
00pa30BaTeNbHOTO TMpoliecca TMOMYYUTh MPEACTaBICHHE O UENsIX, COACpXKaHUH, OOIIei
CTpaTreruu OOYy4YeHMsl, BOCHUTAHUS M pa3BUTHUS Y4YalIUXCS CPEACTBAMU JAHHOTO Y4eOHOTrO
npeaMerTa.

Opeanuzayuonno-nianupyrouias QyHKIUS TMPEIyCMaTPUBACT BBIJICICHHUE OITaloB
o0ydeHus, CTPYKTYpHpOBaHUE Y4eOHOro Marepualia, ONpPEJCIICHHE €ro KOJIMYEeCTBEHHBIX H
KAueCTBCHHBIX XapaKTEPUCTHUK HAa KaXJIOM M3 OTAloOB, B TOM YHUCJE I COJACPIKATEIHLHOTO
HATIOJTHEHUS TIPOMEKYTOYHOM aTTecTaln 00ydaeMbIX.

Ilean M 331298 IPOrpPaAMMBI
I naenas yenw 3akiaoyaercs B MPUOOPETEHUU CUCTEMATH3WPOBAHHBIX 3HAHUM, YMEHUHN U
HaBEBIKOB, HEOOX0auMEIX m1d caadn OI'D mo MareMaTHke.
Ocnosnule 3a0auu:
- TEOPETHYECKOE 0OOCHOBAHME PsiJia BOIIPOCOB MIKOJILHON MaTeMaTHKH,

- IPUBEJECHHUE B CUCTEMY METOJIOB PELLICHUSI MAaTEMaTUYECKUX 3a/1ay;
- opMupoBaHUE YMEHUI U HABBIKOB PEIICHHS MATEMaTHUYECKUX 3a71a4.

Il1aHpyeMble pe3VJabTAThl 00VIEeHHS
K oxunaembIM pe3ynbrataM peann3aluu MporpaMMbl OTHOCSTCS:
3HaHue:
— OCHOBHBIX MOHSTHH IIKOJBHOTO Kypca MaTeMaTUKH M METOJIOB PEIICHUS 3a/1a4;
yMeHue:
— TIPUMEHSATH MOJTYYEHHBIE 3HAHUS B MIPOLIECCE PEIICHUS 3a/1a4, TPEAJI0KEHHBIX B COACPKAHUN
OI'D mo MaTeMaTHKeE;
—  enaoeHue:
— HaBbIKAMM pELIEHUS 3aJay MIKOJIBHOTO Kypca MAaTeMaTHK{, MNpejiaralonmxcs B
conepxanuu OI'D.

Cpoku peaju3aluy NPpOrpamMMel
[TporpamMma peanusyercsi B TCYCHHE 7 MECSIICB.
OO0yuenne paccuuTaHo Ha 28 y4eOHBIX HeJelNb, 00Iee KOJTUIEeCTBO Y4eOHbBIX YacoB — 84.

@opMbl peau3alliyi NPOrPAMMBbI U PeKUM 3aHATHH
dopma NpoBENECHN 3aHITHIA — TPYIIIOBasl.
[Topsimox opranu3anuy 3aHATHMI:
— pexuM 3aHATHiL: 1 pa3 B Henento;
— TMPOJOJKUTENBHOCTH 3aHATUH — 3 aK. yaca.




YuyeOHo-TeMaTHYECCKHI NJIAH 3aHATHI

Ne
n/n

HauMenoBanue
pasnena

Conep:xkanue

Ko..
4acoB

1

Yucna
BBEIYMCIICHUS

Harypanbuble 4yucaa. JlecsatuuHas  cucrema
cuncneHus. Pumckas  Hymepamus. Apudmerndeckue
JNEWCTBHUsI Hal HaTypaidbHbIMH uuciamMu. CreneHp ¢
HaTypaJbHBIM TOKa3zaTelieM. JlenumMocTh HaTypalbHBIX
yucen. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. IIpocTeie u
cocTaBHble 4uciia. Pa3nokeHue HaATypajJbHOTO 4YHCIA Ha
MpOCThle MHOXHUTENM. HamOonpmuii oOmmiA aenuTens
HauMeHbIee obiiee kpatHoe. [leieHne ¢ OCTaTKOM.

Jpo6u. OObikHOBEeHHAs ApoOb. OCHOBHOE CBOWCTBO
npoou. CpaBHeHHE OpoOeit. ApupMeTH4YecKre NEUCTBUS C
OOBIKHOBEHHBIMU ApoOsiMu. HaxoxaeHre yacTu oT 1eaoro u
nenoro mo ero 4actu. JlecarnuyHas apoOb. CpaBHeHue
JNECATHUYHBIX Apobeil. Apudmeruyeckue AeWUCTBUA C
JOeCATUYHBIME  apo0simu. [lpencraBieHune  IeCATUIHOU
JIpoOu B BUJE OOBIKHOBEHHOH ApoOM M OOBIKHOBEHHOW B
BHJIE IECATUYHOM.

PaunonanbHbIe yucJia. [enbre qyucia:
MOJIOKUTENbHBIC, OTPUIIATENIbHBIE W HYJIb. Moayib
(aOcomoTHas BenuunHa) yncia. CpaBHEHHE PAllMOHATIBHBIX
yucen. ApudMeTruueckue JeHUCTBHS C PalMOHATbHBIMU
yucinamu. CreneHb ¢ LENbIM IOKa3areiaeMm. YuciioBbie
BBIPDOKEHUS, TMOPSIOK ACHCTBUA B HHX, HCIOJIb30BAaHUE
CKOOOK. 3aKOHBI apumeTnuecKux JICUCTBUI:
MIEPEMECTUTENBHBIN, COUETATEIBbHBIN, PACTIPEAECIUTEIbHBIN.

JelicTBuTeqbHbIe 4Mcaa. KBagpaTHbII KOpeHb W3
yucna. Kopenp Tpetbeil crenenu. [lonsitue o kopHe n-oit
CTeneHu u3 uncia. Haxoxaenue nmpuOIMKEHHOT0 3HaYEHUS
KOpPHS C TIOMOIIBIO KalbKyJsTopa. 3amuch KOpHEH ¢
MIOMOIIBIO CTEMEHH ¢ JPOOHBIM Moka3zateneM. [lonsrue o0
UppAllMOHATILHOM  yHclie. JlecATUuHble  NPUOIHIKEHUS
UPpPALMOHAIBHBIX 4HuCeNl. JIeHCTBUTENBHBIE 4MCIA Kak
OecKOHEUYHbIE NECATUYHBIE Ipoou. CpaBHeHue
JIEMCTBUTENBHBIX Yucell, apupMeTHYecKue NIeHCTBUS Haj
HUMU.

HN3mepenusi, npulJIMKeHUsi, OUEHKH. EnnHuIbI
W3MEPEHHs JJIMHBI, TIOMAaH, O00BheMa, MacChl, BPEMEHH,
cKopocTH. Pa3mMepbl 00BEKTOB OKpYXKAIOIIEro Hac Mupa (0T
AJIEMEHTApHBIX 4YacTHI a0 BceneHHol), IMTETbHOCTH
MpOLECCOB B OKpyxkaroumem Hac wmupe. lIpencrasinenue
3aBHCHUMOCTH MEXAY BeJIHMYMHAMH B BHUAE (OPMYIL
[Ipouentsl. HaxoxaeHwe mOpoleHTa OT  BEJIMYHHBI,
BEIMYMHBI 1O €€ npoueHTy. OTHOILIEHUE, BBIPAKEHUE
oTHOWIEHHUs B npoueHTax. [Iponopuus. [IponopunonansHas
1 00paTHO MPOMOPIMOHANBHAS 3aBHCUMOCTH. OKpyTiieHue
yucen. [lpukuaka W oOIEHKA pe3yJabTAaTOB BBIYMCICHUM.
Brigenenne MHOXKUTEIS — CTEIICHU JECATH B 3aIIMCH YHCIIa.




AnreOpandeckue
BBIPAKECHUS

BykBeHHBIE BRIpa)KCHUS (BBIPAKEHUS C TIEPEMEHHBIMU).
YucnoBoe 3HaYeHHE OYKBEHHOTO BhIpaskeHUs. JlomycTumbie
3HAa4eHUs IEPEMEHHBIX, BXOIALINX B ajredpandeckue
BbIpakeHMs. [loicTaHOBKA BBIpaKEHUN BMECTO
HepeMeHHbIX. PaBeHCTBO OYKBEHHBIX BBIPaKEHUIA.
ToxnecTBo, 10Ka3aTenbCTBO TOXAECTB. [IpeobpazoBanus
BbIpa)keHM1. CBOMCTBA CTENEHEN € LEIbIM I10KA3aTEIEM.
MHuorounensl. CioxeHue, BHIMUTaHUE, YMHOKEHUE
MHOro4eHOB. POpMyJIbI COKPAILIEHHOTO YMHOKECHHS:
KBaJpaT CyMMBI M KBaJIpaT Pa3HOCTH, KyO CyMMBI U KyO
pasHocTi. PopMyna pa3HOCTH KBaJIpaToB, (hopMysia CyMMbI
KyOOB M pa3sHOCTH KyOOB. Pa3noxeHne MHOTrouwiIeHa Ha
MHOxUTeNH. KBagparHslil TpexuieH. Beiienenue noiHoro
KBaJpara B KBapaTHOM TpexuieHe. Teopema Buera.
Pa3nosxeHne KBapaTHOTO TpeX4cHa Ha JIMHEHHBIC
MHOXHUTENIH. MHOTOUWIEHBI ¢ 0JIHOM niepeMeHHOoM. CTeneHb
MHorowieHa. Kopenb MHOrounesna. Anreépanueckas qpo0Os.
Coxkparienue apobeii. JlelicTBus ¢ aredpanvaecKiuMm
npo0sMu. PaninoHnanbHble BEIpAXKEHUSA U UX
npeoOpazoBanusi. CBOWCTBA KBAIPATHBIX KOPHEH U MX
IIPUMEHEHUE B BBIYNCIICHUSIX.

15

YpaBHeHus
HEpaBEHCTBa

VYpaBHenue ¢ ogHOMl  mepeMmeHHOW.  Kopenb
ypaBHeHus. JIuneiiHoe ypaBHeHue. KBanpaTHoe ypaBHEHME,
dbopMyna KOpHEH KBagpaTHOTO YpaBHEHHs, pEIICHUE
JIpOOHO-pallMOHANIFHBIX ypaBHEHWH. Pemienune ypaBHEHHA
BBICIIUX CTENEHEH METOJOM 3aMEHbl IEePEeMEHHONW U
METOJIOM DPAa3JIOKEHUSI HA MHOKUTEIIH.

YpaBHeHHE C JAByMs IIEPEMEHHBIMU; PELICHUE
ypaBHEHUs C JABYMs nepeMeHHbIMU. CHucTeMa ypaBHEHUI;
pelIeHne CHUCTEMBI. PelieHne CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHUH C JABYMS NEPEMEHHBIMU METOJOM MOJCTAHOBKH
U METOJOM anreOpanyecKkoro CIOKEHUs. YpaBHEHHE C
HECKOJIbKUMH TI€PEMEHHBIMU. Pemienne mnpocrenmmx
HEIUHEUHBIX CHCTEM.

UucnoBble  HEpaBEHCTBA W MX  CBOMCTBA.
HepaBeHncTBo ¢ 01HOM nepeMeHHOM. Pemenne HepaBeHCTBA.
UucnoBble  MNPOMEKYTKU: HMHTEpPBAN, OTPE30K,  JIyY.
JIuHeHbIE HEpaBEeHCTBA C OJHOW MEPEMEHHOM M UX
cuctembl. KBajpaTHbie HEpaBEHCTBA.

Pemennie  TeKCTOBBIX  3ama4  apuPMETHUUECKUM
crocoboM. PemieHne TEKCTOBBIX 3aJay  airedpandeckum
CIIOCOOOM.

15




OyHKIUU

[Tonssitue  dynkmmm.  OOGnacTh  ONMpeneneHUs
¢ynkuuu. Crioco6s! 3amanust ¢pyHkuuu. ['paduk QyHKINH,
BO3pacTaHue | yObIBaHWe (GYHKIHMH, HauOOJbIIee U
HaVMEHbIIee 3HaueHWs (QYHKUWW, HYIH  (YHKIHH,
IMPOMEXKYTKH  3HAKOMOCTOSIHCTBa.  UTeHue  rpaduxoB
byHKIHH.

@OyHKIUK, ONUCBHIBAIOLINE MPSIMYI0 MU OOpaTHYIO
MIPOMOPLUOHANIBHYIO 3aBUCUMOCTH, UX rpaduku. Jluneitnas
¢ynkuus, ee  rpaQuK, T'COMETPUYECKUH  CMBICT
koa(durmentoB. ['mnepbona. KBaaparnunas ¢GyHKIUS, €€
rpaduk, mapabona. KoopauHatel BepimHbI mapaboibl, OCh
cummeTrpud. CreneHHble (QYHKIUHM C  HATypaJbHBIM
nokazareneMm, ux rpaduku. I'padpukn QyHKIUMI: KOpeHb
KBaJIpaTHbIN, KOpeHb KyOuueckuid, Moaynb. Mcnonas3oBanue
rpaduKoB QyHKIMH U pemeHust ypaBHeHuil. [ paduaeckas
UMHTEPIIPETAllUs YpPaBHEHUN C JABYMS NMEPEMEHHBIMH U UX
CHCTEM, HEPABEHCTB C JIBYMS IEPEMEHHBIMH U UX CHCTEM.

12

YucioBele
OCJIEJ0BAaTEILHOCTH

[TonsTre mocneaoBaTenbHOCTU. ApudMeTHIecKas 1
reomeTpuyeckas nporpeccur. dopmynsl 00IIero uiaeHa
apuQMEeTUYECKOl M TeOMETPUUYECKON MpOrpeccHii, CyMMBbI
IEPBBIX  HECKOJIBKMX  YJIEHOB  apu(MmeTrudeckol U
reoMeTpuyecKoil mporpeccuii. CokKHbIE MPOLIEHTHI.

I'eomeTpus

'eomerpuueckne  ¢urypsl ©U  HUX  CBOMCTBA.
N3mepenne reoMeTpuYecKux BEIWYMH. TpEyrojbHUKHU, HX
BUJIbI, PCELIECHUE TPEYrOJIbHUKOB. UYETBIPEXYrOJBHUKU U
MHOT'OYTOJIbHUKH, OKPY>KHOCTb W KPYI. YTJbl, CBSI3aHHBIE C
OKPY)KHOCTbIO. BIMCaHHBIE U OIMCAaHHBIE OKPYKHOCTH.
Beluncnenne  JIMH  OTPE3KOB M BEJIMYMH  YIVIOB.
Beruucnenue miomazneit puryp AnuHa OKpy>KHOCTH.

JlexapToBbI KOOPJIMHATHI Ha IIJIOCKOCTH;
KoopAuHaTel TOukd. KoopauHaTsel cepeiauHbl OTpe3Ka.
@opMyiia pacCTOSHHUS MEXAY JBYMsI TOYKaMH IUIOCKOCTH.
VYpaBHeHHEe NOPAMOM, YrioBod KO3 UIMEHT NPSMOI,
YCJIOBHE MAPaJUIEIbHOCTHU MPSAMBIX. Y PaBHEHHUE OKPYKHOCTH
C LIGHTPOM B Hayaje KOOpAMHAT U B J000i 3aJaHHOM TOUKe.

Bekrtopsl Ha mmockocth. J[JinHa BEKTOpa, paBEHCTBO
BEKTOPOB, ONEpallMM HAJ BEKTOpPAMHU. YTOJI MEXKIY
BekTopamMu.  Koopamuater  Bektopa.  Komnmneapssie
BEKTOPBI, Pa3lIOKEHUE BEKTOPA IO IBYM HEKOJUIMHEAPHBIM
BekTOpaM. CKalsipHOE NMPOU3BENCHHUE BEKTOPOB.
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DJIEMEHTHI

[IpencraBieHre NaHHBIX B BUJIE TaOJUII, qUArpam,

KOMOMHATOPHKH, rpadukoB. «Cpennue» pe3yNbTaToB U3MEpEHUIl.
CTaTUCTHKH BeposiTHOCTD coOBITHS, 4acTora COOBITHSI. 6
TEeopuun PaBHOBO3MOKHBIE COOBITHSL. [IpencraBnenue 0
BEPOSITHOCTEN T€OMETPUYECKON BEPOSTHOCTH.
KomOunaropuka. Kombunaropusie 3amaduu, nepedop
BapuaHTOB. [IpaBuiio yMHOKEHHS.
Hrorosoe 3ansitue TectupoBanue 3
84

Bcero:




@opMbI ATTECTAIIMH 1 OlIEHOUYHbIE MAaTEePHAJIbI

OcHoBHO# (HOPMOI1 TOABEICHUS UTOTOB SIBIISIETCS TECTHPOBAHUE.

Mamepuanvt mecmuposanus

Bapuanrl
1. Kakoii yron (B rpajycax) olnucbiBaeT MUHyTHas cTpesika 3a 10 Mun?

2. Kakoii yron (B rpagycax) onmucbiBaeT yacoBas cTpeika 3a 20 Mun?

3. Manp4uk mpoIesn ot AoMa o HanpaBleHU o Ha BocToK 800 M. 3aTeM OBEpHYII Ha CeBEp U
npomen 600 M. Ha kakoMm paccTossHum (B METpax) OT AOMa OKa3aJICs MAIbYHK?

4. JleBouka mpouuia OT A0Ma 0 HampasiaeHuto Ha 3amaa S00 M. 3arem MoBepHyIa Ha CeBep U
nponuia 300 m. ITocne aToro ona noBepHysa Ha BocTok U npomwia enie 100 M. Ha kakom
paccTostHUU (B METpax) OT JIoMa OKa3alach JEeBOYKa?

5. JIBa mapoxoja BBIIUIM U3 MOPTA, CIEAYS OJIMH Ha ceBep, Apyroi Ha 3amaj. CKOpOCTH UX
paBHBI cCOOTBETCTBEHHO 15 kM/4 1 20 km/4. Kakoe paccTosinue (B KujgoMeTpax) Oyner Mexay
HUMHU Yepe3 2 yaca?

6. B 60 M omHa oT mpyroi pactyt aBe cocHbl. Beicota ool 31 M, a apyroit — 6 M. Haiinure
paccTosiHue (B METpax) MEKIy UX BEPXYILIKaMHU.

7. Manpuuk 1 1eBOYKa, paCCTAaBLIUCh Ha MEPEKPECTKE, MMOILIU 110 B3aUMHO
NEePIEeHIUKYISAPHBIM JOPOTaM, MaJIbYHK CO CKOPOCThIO 4 KM/4, feBouka — 3 km/4. Kakoe
paccTosiHue (B KWIOMETpOB) OyaeT Mexay HUMH uepe3 30 MuHyT?

8. Uenosek poctoMm 1,7 M CTOUT Ha pacCTOSHUU 8 LIAroB OT CTOJI0a, HA KOTOPOM BUCHUT (POHAPD.
Tenb yenoBeka paBHa 4yeThipeM maraM. Ha kakoif BeicOTE (B METpax) pacroiiokeH GpoHapnb?

9. UYenosek poctom 1,8 M cToUT Ha paccTossHuU 12 M OT cTon0a, Ha KOTOPOM BUCHUT (POHAPH HA
BbIcoTe 5,4 M. Halinure 1yinHy TeHU 4eoBeKa B METpax.

10. [Tnomaap NpsSMOYTOJIBHOTO 3eMENFHOTO Y4acTKa paBHa 9 ra, mmpuHa y4actka paBHa 150 m.
Haitgure nynHy 3TOro yyactka B METpax.

11. HaiiguTe nepumeTp NpsIMOYTOJILHOTO y4acTKa 3€MJIH, TUIOMIalb KoToporo paBHa 800 M 1
OJIHa CTOPOHA B 2 pa3a 6obiie apyroi. OTBET AaiiTe B METpax.

Bapuanr 2

1. B xakoe U3 cieaylonux BeIpaKEeHHI MOKHO IpeoOpa3oBaTh mpousseneHne (X —2)-(X—3)?
1. (2-x)-(x-3) 3. (2-X%)-(3—X)
2. (x—2)-(3—x) 4, —(x=2)-(x=3)

2. YKaxuTe BBIpAKEHUE, TOXKIECTBEHHO PaBHOE JpOoOH

 x-a p 87X 3 X4 4, _X-2
b-y y-b y-b y-b

3. B BeIpaxkenun 6X° — 4Xy BBIHECTH 32 CKOOKM MHOKUTENb — 2X . B KakoM ciTyuae

npeoOpa30BaHUE BHITIOJIHEHO BEPHO?

1. —2x-(-3x-=-2y) 3. —-2x-(2y+3)

2. =2X-(2y—-3x) 4. —2x-(3x—2y)

4. VupocTure BEIpaxenue 12a+3-(a—2)°.

5. Vipocrute Beipaxenne (b—2)% —2b-(5b—2).

1. —9b® +4 3. —9* -8b+4
2. —90* +8b+4 4. —9b* —6b+4
6. Yipocrute Bepaxenue (b—6)° —2b-(3b-6).
1. —5b° —6b+36 3. —5b*-4b+36

2. —5b* +6b+36 4. —5b* +36



7. TIpeobpa3yiiTe B MHOTOUIEH BhIpaxkeHne 3C- (C+2) — (3+¢)°.
8. Kakoii U3 clieIyoImux KBaJpaTHBIX TPEXUICHOB HEIb3S PA3I0KUTh Ha MHOXKHUTEITH?
1. x*—2x-1 3. x* —4x+5

2. X* +6Xx+5 4. x* —6x+9
9. Haiinute BTOpOH ABY4YJICH B PA3JIOKEHUH HA MHOXKUTENN KBAaAPATHOTO TpeXdieHa

3x* +5x-2=3-(x+2)-(...).

10. Cokpatute ApoOH Sab 5
ab-a
~ Sb 5 OB 3 0 4 2
b-a b-a l1-a a
b? +5b
11. Coxparure apoOb .
P PO 7 25
12. Haiinute pa3HOCTh 1 Xty .
X Xy
2
13. Haiinute pasHOCTH -5x.
3Xx—2
14. BbINIOJIHUTE YMHOXKEHHUE " ibz - (ab-b?).
2 2
15. BoinosnHuTe YMHOKEHNE % 2b 4 .
3a 9a-3b
16. BeimosHuTE NeeHue b® D
' a’?-b? a’+ab’
a2
17. BeimosHuTe neneHue > 7
ab-b° a“-2ab+b
3
18. YopocTture BEIpaKeHHE — .
P P a’-b* a+b
2 2
19. Yrpocrtute BbIpakeHne — — a-b a2 .
a ab b
20. YopocTuTe BBIpaXKeHHE b_ Ej L .
a b)b-a
Bapuanr 3

1. T'opoackoii OromKeT cocTaBiseT 45 MIH. p., a PacXoJlbl HA OAHY M3 €ro CTaTed COCTaBWIM
2,5% . Cxonbko pyOIieii moTpayeHo Ha 3Ty cTaThio Orokera’?

1)5625000 p. 2)562,5 p. 3)50625000 p. 4) 562500 p.
2. Tlepen mpexacraBieHWEM B IUPK UL MPOAAXH OBIJIO 3arOTOBJICHO HEKOTOPOE KOJIHYECTBO

2
BO3YIIHBIX IITapUKOB. Hepeﬂ HadYaJioOM MNpCACTABIICHUSA OBLIO HpOI[aHOg BCCX BO3AYIIHBIX

LIApUKOB, a B aHTpakTe — eme 12 mryku. [Tocne aToro ocranace TpeTh Beex mapukoB. CKOIBKO
[IApUKOB OBLJIO MEPBOHAYAIILHO?
1)40 2)80 3)120 4)160
3. COeperaTelbHBIN OaHK HAYWCISIET Ha CPOUHBIN BKIaa 20% romoBeiX. BriIa uuk MOJ0KWIT Ha
cuet 800 p. Kakasg cymma OyJeT Ha 3TOM cyeTe uepe3 I'ofl, €ClIM HUKAKUX OIepaluii Co cCYeTOM

MPOBOJIUTHCS HE Oynet?
1)960p. 2)820p. 3)160p. 4)1600 p.



4. Ha cuer B OaHke, 0X0J 110 KOTOpoMy cocTaBisieT 15% ronobix, BHecaH 24 Toic. p. CKONBKO
TeICAY pyOsiell OyneT Ha 3TOM cyeTe 4epe3 IoJl, €ClAM HUKAKUX Olepaluid Cco CUEeTOM
pOBOIUTHCA He Oyner?

5. Kakas cymma (B py0ssix) OyzneT mpocTaBlieHa B KACCOBOM Y€Ke, €CJIM CTOMMOCTh ToBapa 520
p., ¥ IOKYIaTeNb OIUIAYMBAET €TI0 110 IUCKOHTHON KapTe ¢ 5%-HOW CKUIKOMN?

6. ToBap Ha pacnponaxe yieHwm Ha 20%, mpu 3ToMm oH ctan ctouTh 680 p. CKONBKO CTOWIT
TOBAp J10 pacrpojaxu’?

1) 136 p. 2)8l6p. 3)700p. 4)850p.

7. T'ocynapctBy npusHamiexxut 60% akuuil npeanpusTus, OCTAIbHbIE aKLIUU IPUHAJIEKAT
qacTHBIM JuraM. OOmasi mpuObUIb MPEANPHUATUS TMOCIE YIUIATHl HAJIOTOB 3a TOJ COCTaBUIIA
40 muH. p.. Kakas cymma 13 3Toi IpuObUIN JOJKHA TOWTH HA BBIIIATY YAaCTHBIM aKLIMOHEpaM?
1)400000 p. 2)16000000 p. 3)24000000 p. 4) 100000000 p.

8. AKUMM TNpeAnpHsTHsS paclpeieieHbl MeXJy TIOoCyJapCTBOM M YaCTHBIMU JIMIIAMU B
otHomeHnu 3:5. OOmas nmpuObUIb NPEANPHUATHS MOCIE YIUIATHl HAJOrOB 3a TOJ COCTaBHIIA
32 muH. p. Kakast cymma u3 3T0i mpuObLIM JODKHA MTONTH Ha BBIIUIATY YaCTHBIM aKI[MOHEpam?
1)4000000 p. 2) 12000000 p. ) 20000000 p. 4) 6400000 p.

9. Ha moct npencenarens MIKOJIbHOIO COBETa NPETEHJIOBANIM JBa KaHJIuAata. B rojgocoBanuun
npunsii ydactue 120 venoek. ['onoca Mexny KaHAMIATAMU PACTIPEACTHINCH B OTHOLICHUH
3:5. CKOJIBbKO roJI0COB MOMYYUIT OO IUTENb?

1)15 2)24 3)45 4)75

10. Yncno XBOMHBIX JIepeBbEB B MapKe OTHOCUTCA K YHCIY JUCTBEHHBIX Kak 1:4. CKOJBKO
IPOLIEHTOB JIEPEBbEB B MIAPKE COCTABIIAIOT JINCTBEHHbIE?

Bapuant Ne 4

1. Kakue u3 caedyrowux ymeepicoeHull epHbl?

1) Uepes mro0bIe TpU TOYKH MPOXOJHUT HE O0JIee OTHOM MPSIMOIA.

2) Yepes m00ble TPU TOYKHU MPOXOJUT POBHO OJIHA MPSIMAs.

3) Ecimm paBe mnapamensHble TpsSIMBIE TEPECEYCHBI TPEThEH MpsMOH, TO BHYTPEHHHE
OJTHOCTOPOHHUE YTJIbl PABHBI.

4) Ecniu ipu 1iepece4eHn  IByX PSMBIX TPEThEH MPSIMOI COOTBETCTBEHHBIE YTIIBI COCTABIISIOT B

cymme 180°, To 3TH ABE MpsIMbIE MapalIeIbHBI.

2. Kakue u3 caedyroujux ymeepicoeHull epHbl?

1) Ecau npu nepecedeHnn ABYX HPSIMBIX TPEThEW NMPSAMOI BHYTPEHHHE HAKPECT JIEIKAIIUE YIJIbI
paBHbl 70°, TO JBE MpsIMBbIE MapaIEIbHBI.

2) Yepes m100ble TPU TOYKHU MPOXOJUT POBHO OJIHA MPSIMAs.

3) JIroOble TpH NpsiMble UMEIOT HE MEHee OJTHON O0IIel TOUKH.

4) Yepes nro0Oble 1BE TOUKH MPOXOJUT HE MEHEE OJTHOM MPSAMOIA.

3. Kakue u3 caedyrowjux ymeepicdeHull 8epHbl?

1) Yepes moOyro TOUKY MPOXOAUT OoJiee OAHON IPIMOH.

2) Yepes mo0ble ABE TOUYKU MPOXOAUT HE OoJiee OHOM MPSMOH.

3) Uepes mro0ble BE TOYKH MPOXOIUT HE MEHEE OJTHOM MPSIMO.

4) Ecnu npu nepeceyeHny AByX NMPSIMBIX TPeThel MpsAMON BHYTPEHHHE HAKPECT JISKAIIUE YIIIbl

coctapysitoT B cymme 90°, To 3TH Be NpsSMBbIE MapaiebHBbI.

4. Kakue us caedyroujux ymeepicoeHull 6epHbl?

1) Ecu onun yron tpeyronsHuka 0omnsine 120°, To qBa npyrux ero yria menbie 30°.
2) Ecnu 1Be CTOPOHBI TPEYTOJIbHUKA PaBHBI 3 U 4, TO €0 TPEThsl CTOPOHA MEHbIIIE 7.
3) B TpeyronbHuKe NPOTUB MEHbILIEH CTOPOHBI JIEKUT OOJIBIINMA YroOJI.

4) Ecnu Bce BBICOTHI TPEYTOJIbHUKA MEHbIIIE 1, TO U BCE €ro CTOPOHBI MEHbIIE 1.



5. Kakue u3 caedyrwux ymeepoicdeHutl eepHbul?

1) B TpeyronbHuKe NIpOTUB MEHBILIEH CTOPOHBI JIEKUT MEHBIINH yTOJI.

2) TpeyronpHUK cO cTOpoHaMH 1, 2, 3 HE CYIIECTBYET.

3) Kaxxnast cropoHa TpeyrojabHHKa 00JIbIIE CYMMBI IBYX JPYTHX CTOPOH.

4) B tpeyromsauke ABC , mist kotoporo AB =4, BC =5, AC =6, yroan A HanGobImmii.

6. Kakue u3 caedyrouwjux ymeepicdeHuli eepHbi?

1) Ecin B tpeyronsauke ABC yriet A u B pasubl coorBercrBerno 40° u 70°, TO BHEIIHMIA
yroJl 3TOro TpeyrojbHuka ¢ Bepumuoi C pasen 110°.

2) Ecnu aBa yrna tTpeyronbauka Meabie 30°, To ero Tperuid yroi 6ombiae 120°.

3) Ecnu nBa yrna tpeyronbauka paBusl 40° u 70°, To Tpertuit yroa pasen 70°.
4) TpeyroiabHUK CO CTOpOHAMHU 2, 2, 3 CyIIEeCTBYeT

7. Kakue u3 caedyrouwjux ymeepicoeHull epHbi?

1) Ecnu nyra okpysxxHocTtH coctaisier 80°, TO EHTpaIbHBIN yroJl, ONUPAOLIUICS Ha 3Ty YTy,
paBeH 40°.

2) Ecnu paguychl IBYX OKPYXXHOCTEH paBHBI 3 U 5, a pacCTOSIHUE MEXy WX LIEHTPaMH PaBHO 1,
TO 3TH OKPY>KHOCTHU TIEPECEKAIOTCH.

3) Ecnu paauyc OKpy>KHOCTH paBeH 3, a pacCTOSHHE OT IIEHTPA OKPYXHOCTHU JI0 MPSIMOM paBHO
2, TO OTH TIpsIMasi K OKPY>KHOCTb TIEPECEKAOTCH.

4) BrircaHHbI€ YTIIbI OKPY)KHOCTH PaBHBI.

8. Kakue u3 caedyrwwjux ymeepicdeHull gepHui?

1) Eciu BrniucanHbiil yron paseH 30°, TO LEHTpaJIbHBIM Yros, OMUPAOLIUMCS Ha Ty K€ JIyry
OKPYXHOCTH, paBeH 60°.

2) Yepes mr00bIe TPY TOYKH MPOXOJHUT HE O0JIee 0THOM OKPY>KHOCTH.

3) Ecnu pagnychl 1ByX OKpYKHOCTEH paBHBI 3 M 5, a pacCTOSIHUE MEX/y UX LIEHTPaMH PaBHO 1,
TO 3TH OKPY>KHOCTHU TIEPECEKAFOTCH.

4) Yepes mo0Oble yeThIpe TOUYKH, HE TpUHAJUIekKAIIUE OJHON MPsAMOMN, MPOXOJUT €AMHCTBEHHAs
OKPY>KHOCTb.

9. Kakue u3 caedyroujux ymeepicoeHull epHbl?

1) BrincanHsble yriibl OKpY>KHOCTH pPaBHBI.

2) Ecnu paanyc OKpy>KHOCTH paBeH 2, a pacCTOSTHUE OT LIEHTPa OKPYKHOCTH JI0 MPSMON paBHO
3, TO 3TH npsiMasi ¥ OKPY>KHOCTbh HE UMEIOT OOIIUX TOYEK.

3) Uepes mto0ble TPU TOUKH MPOXOAUT He O0Jiee 0JTHOW OKPY>KHOCTH.

4) Ecnu paccTosiHue MeXAy LIEHTPaMH JBYX OKPYKHOCTEH MEHBIIE CyMMBbI paJilycoB, TO 3TH
OKPYKHOCTH TIEPECEKAIOTCA.

10. Kakue u3 caedyrowux ymeepicdeHull 8epHul?

1) Ecnu ogun u3 yrioB mnapamienorpamMmma paBeH 60°, TO HPOTHBOIOJNOXKHBIA €My Yroi
pasen 120°.

2) Ecniu ocHOBaHus Tpanenuu paBHbI 4 U 6, TO CpeaHss IMHUS 3ToU Tpaneuuu pasHa 10.

3) Jlnaronanu KBaapaTta paBHBI.

4) Jlnaronanu napajiesorpaMmma JeNST ero YIJIbl TOTOoJIaM.

11. Kakwue u3 cienyronmx yTBepKIeHUH BEPHBI?

1) [lnaronanu kBajpara AEJST €ro YIiibl MOIMoJiaM.

2) CyMMa yTIIOB BBITYKJIOTO YeThIpeXyroyibHuKa paBHa 180°.

3) JlnaroHanu nmapaujenorpamma neprneHanKyaspHbl.

4) Ecnu B nmapajuienorpamMme AMaroHalyd PaBHbI, TO ATOT MapajuieIorpaMM — MPSIMOYTOJIbHHUK.



12. Kakue u3 caedyroujux ymeepicoeHull eepHui?
1) Ecu cymMma Tpex yriioB BBITYKJIOTO YeThIpexyrojibHuKa paBHa 200", TO ero 4eTBepThIid yroi

paBen 160°.

2) Auaronanu napajuiejaorpaMmma paBHbI.

3) JInaronanu KBaJpara JEJIST €ro YIibl MOMOoJIaM.

4) Ecam B mnapamienorpaMMeé JUaroHaJId paBHbl U NEPHEHIUKYJISPHBL, TO 3TOT
napajiesiorpaMM — KBaJIpar.

Bapuanr 5

1. B TpeyronbHuKe OAHa M3 CTOpOH paBHa 10,a omylieHHass Ha Hee BbICOTa — O.
Haitgure nomans TpeyroibHUKa.

2. B TpeyroJsibHMKe O/jHa U3 CTOPOH paBHA 27, a onylLleHHasa Ha Hee BblcoTa — 11.
HanpuTe niiomaib TpeyroJibHUKA.

3. B TpeyrosibHMKe OZlHA M3 CTOPOH paBHa 21, a onyluieHHasa Ha Hee BbicoTa — 29.
HanguTe nuiomiaib TpeyroyibHUKa.

4. B TpeyroJibHHKe O/lHa U3 CTOPOH paBHa 2, a ONylleHHas Ha Hee BbicoTa — 17.
Hanpure nuiomasp TpeyroJbHUKA.

5. B TpeyrosbHUKe OJHaA U3 CTOPOH paBHA 7, a OomylleHHas Ha Hee BbicoTa — 1.
Hanpure nuiomap TpeyroJbHUKA.

6. B TpeyrosibHuKe 0JHa U3 CTOPOH paBHa 10, Apyrasa paBHa 1043, a yroJ Mexay
HuMM paBeH 60°. HaiiiuTe nioma/b TpeyroabHUKA.

7. B TpeyrosbHUKe OoJHA M3 CTOPOH paBHa 2, Jpyras paBHa 18V3, a YyroJ MexAy
HuMu paBeH 60°. HaliguTe nioma b TpeyroabHUKA.

8. B TpeyrosibHUKe 0JjHa U3 CTOPOH paBHa 16, fpyras paBHa 16v3, a yroJ Mexay
HuMM paBeH 60°. HaituTe noma/b TpeyroabHUKA.

9. B TpeyrojibHMKe O/jHa U3 CTOPOH paBHa 12, npyrasd paBHa 22\/§, a yroJ Mexny
HuMM paBeH 60°. HaituTe noma/b TpeyroabHUKA.

10. B TpeyrosibHUKe 0JiHa U3 CTOPOH paBHa 10, Apyras paBHa 10\/5, a yroJi Mexnay
HMMU paBeH 45°. HaliguTe nioma/ b TpeyroabHUKA.

11. B TpeyroJsibHUKe 0/jHa U3 CTOPOH paBHa 28, Apyras paBHa 2672, a yTOJ1 MEXAY
HHUMMU paBeH 45°, HaliauTe miomazjpb TpeyroJibHUKa.

12. B TpeyrosibHUKe OJlHA U3 CTOPOH paBHa 18, apyrasa paBHa 7V2, a yroJl Mexay
HMMU paBeH 45°. HaliguTe nowa/ b TpeyroabHUKA.

13. B TpeyrosibHUKe OJHa U3 CTOPOH paBHa 29, Jpyrasd paBHa 23\/5, a yroJ
Mexy HUMM paBeH 45°. HaiiauTe miomajib TpeyrojbHUKa.

14. B TpeyrosibHUKe 0JiHa U3 CTOPOH paBHa 10, Apyrasa paBHa 10\/5, a yroJs Mexay
HUMU paBeH 120°. HaiiauTe nioma b TpeyroabHUKA.

15. B TpeyrosibHUKe OJHA U3 CTOPOH paBHa 4, Apyras paBHA 113, a yroJl MeXay

HMMU paBeH 120°. HaliauTe nuiomajb TpeyrojbHUKA.
Bapuant 6

1. Pemure ypaBHeHne —2X+5=-5.
2. Pemute ypaBHeHHE 6 —5X =2X+5.
3. Peminte ypaBHeHue 2(X+1) =3.

4. Pemmte ypaBHeHue 5(X—2) =2X.



5. Pemure ypaBaenue —5(3—X) = 2x+7.

6. Pemmre ypaBaenune 9—2(3—4x) = -2x+1.

7. Pemure ypaBHenue 9+ 2(3—-4x) =3x—-3.

8. Pemmre ypaBHenne 9—2(3—4x) =2x+1.

9. Pemnre ypaBuenue 3(10—7X)— X =-3.

10. Peminte ypaBHeHHe —5(—9+ 3x) —5x =-10.
11. Pemiute ypaBHeHHne 4(8+ 7x)—10x =8.

12. Pemute ypaBHeHUe —2(—4+7X)+8x=3.
13. Pemnte ypaBHeHue 5x +3(—1-X) =-8x—8.
14. Pemnte ypaBHeHHe 3X —6(1+ X) =-9x+9.
15. Pemure ypaBHeHUe —3X+5(-9+4x) =—Xx—4.
16. PemnTe ypaBHeHue X° —X—6=0.

17. PemnTe ypaBHeHue X° +3x=4.

18. PemuTe ypaBHeHue X° = 2X+8.

19. Peminte ypaBHeHHE X —g = 1

E .
20. Pemunte ypaBHeHHE X + g =8.

Bapmuant 7

B ciygaitHom skxcniepumMenTe OpocaroT JiBe urpaibHbie kocT. Halinure BeposSTHOCTH TOTO, UTO B
CyMM€ BBINIAJIET 5 04KOB. Pe3ynabpTaT OKpyrimTe A0 COTHIX.

B ciydaiiHoM sKcriepUMEHTE CUMMETPUYHYIO0 MOHETY OpocatoT Tpuxabl. Haiinure BeposiTHOCTh
TOT'0, YTO OpEJ BBINIAAET POBHO JBa pasa.

B uemnuonare mo rumnHactuke y4yactByroT 50 cnoprecmenok: 24 uz CHIA, 13 u3 Mekcuku,
ocraibHble — u3 Kananel. Ilopsaok, B KOTOPOM BBICTYNAOT TMMHACTKH, OIPEAEIAeTCs
xpebueM. Haiiaure BeposITHOCTh TOTO, YTO CIIOPTCMEHKA, BBICTYIHAIOIAs TIEPBOM, OKaXeTcs U3
Kanagpr.

B cpennem u3 1400 camoBbIX HAcocoB, MOCTYNUBIIUX B Mpojaxy, 7 moarekator. Haiinure
BEPOSITHOCTH TOT'0, YTO OJIMH CIIy4aifHO BBIOpAHHBIH JIUIsI KOHTPOJIS HACOC HE MOATEKAET.

®abpuka BellyckaeT cyMKd. B cpennem Ha 200 KauyecTBEHHBIX CYMOK HPHUXOJAUTCS YEThIpE
CYMKH CO CKPBITBIMH AedexTtamu. Haiiaure BeposSTHOCTh TOTO, YTO KYIJICHHAs! CyMKa OKa)XeTcs
KaueCTBEHHOM. Pe3ynbTaT OKpYyIiuTe 10 COThIX.

B copeBHOBaHMSX MO TOJIKAHUIO SI/Ipa YYAaCTBYIOT 3 CIOPTCMEHa N3 MakeloHuM, 8 ClIOpTCMEHOB
u3 CepOumn, 3 cnoprcmena u3 Xopsatuu u 6 — u3 Cinosenuu. [lopsaaok, B KOTOPOM BBICTYNAIOT
CIOPTCMEHBI, omnpenensercs xkpedueM. Haiinure BeposTHOCTh TOTO, YTO CHIOPTCMEH, KOTOPBIH
BBICTYTIAET MOCIEAHNUM, OKaxeTcss u3 CepOun.

Hayunas kongepenus npoBoautcs B 5 aneil. Beero 3amianupoBaHo 75 TOKJIaI0B — MEpPBbIE
TpU AHS 10 15 NOKJIAanoB, OCTalbHBIE PACHPENENIEHbl IOPOBHY MEXKIY YETBEPTHIM U IISTHIM
nasmu. Tlopsimok noknanoB ompenensercss skepeObEBKoil. KakoBa BeposTHOCTb, YTO JOKJIA
npodeccopa M. okaxkeTcs 3arIaHUPOBaHHBIM HA OCIETHUHN TeHb KOH(pepeHIn?



10.

Konkypc ucnonuureneii nposoautcs B 3 nHs. Beero 3asBieHo 45 BBICTYIIIEHUN — 1O OJTHOMY
OT KaXIOW cTpaHbl. B mepBblil 1eHb 27 BBICTYIIEHUM, OCTalbHBIE PACIpPENEIECHbI ITOPOBHY
MEXIy ocTaBIIMMHUCA THAMH. [lopsaok BBICTYIUIEHHH ompenensercs xepeObeéBkoi. Kakosa
BEPOSATHOCTb, YTO BBICTYIUIEHUE IIpesicTaBuTeNsd Poccuu cocTonTest B TpeTuil I6Hb KOHKypca?

[lepen HauanoM MEpBOrO Typa YEMIMOHATA IO HIAIIKAM YYaCTHMKOB pa3OMBAIOT HA WUTPOBBIE
napsl CIIy4aiiHbIM 00pa3oM C MOMOIIBIO Kpebusi. Bcero B ueMnuonate ydacTByeT 26 HIAIIUCTOB,
cpeau Kotophix 3 ydactHuka u3 Poccuu, B Tom uncne Bacunuit Jlykun. Haiinure BeposiTHOCTB
TOTO, 4TO B IepBOoM Type Bacunuii JIykun Oyner urparh ¢ KakuM-1u00 mammctom u3 Poccun?

B cOopuuke OwieroB mo xumuu Bcero 50 OmietoB, B 20 M3 HUX BCTPEYACTCS BOMPOC IO
yriaeBoaopoaaM. Haiiiute BEpOSITHOCTh TOTO, YTO B CIIy4aifHO BRIOPAHHOM Ha 3K3aMeHe Ouiere
LIKOJIBHUKY JIOCTAHETCSl BOIIPOC I10 YIIEBOAOPOIAM.

BAPHUAHT 8
1. Pemmre HepaBeHCTBO 7 —3€-6X+7 < —1.
2. PemuTe HEpaBEHCTBO — 4 + 2 €- 10X — 3:£ —6.
3. Pemure HepaBeHCTBO 2 + 2 € — 6x :< 3x—9.
4. Pemmre HepaBeHCTBO 8 —10€ —3x >8x — 2.
5. PemmTe HEPaBEHCTBO — 4+ 3@ —7x > —10X + 4.
6. PemuTe HEpaBEeHCTBO 2 — 2 & 7 + x:£ —7xX—2.
7. Pemnte HepaBeHCTBO —8 —10€-3+2x <3x—4.
8. PemnTe HEPaBEHCTBO —8 — 6 € +2x = —6X—9.
9. Pemmre HepaBeHCTBO — 8 +3x —4x <—6.
10. Pemnte HepaBeHCTBO —5€ —9x +10x >10.

11. PemmTe HepaBeHCTBO X° +8X+18<0.
12. Pemmte HepaBeHCTBO X’ +3X—40>0.
13. Pemmte HepaBeHCTBO X +5X —36<0.
14. Pemmte HepaBeHCTBO X° +4X—21>0.

15. Pemmute HepaBeHCTBO X° +11X < —28.



Bapuanm 9
1. Pacnosoxcume 8 nopsadke so3pacmanus yucaa: 4,5, J21, 2+5.

BapuaHmbt omeema

1. 24/5:4,5: 21 2. \21:4,5: 2.5
3.45 J21;25 4. \21; 24/5:45

2. Pacnosoxcume 8 nopsioke yo6bl8AHUS YUCAA: \/ﬁ, 9,5, 2@.

BapuaHmbt omeema

1.9,5:/91: 24/23 2.9,5: 223: /91
3. 2423:4/91: 95 4. 7/91:9,5: 24/23

€37

3. Hatidume 3HayeHue 8blpaiceHusi: 18

BapuaHmbl omeema

2.27

M|

27

63
o

4. Halidume 3HayeHue 8bIpaMdceHusl:

BapuaHmbl omeema

9 P 9

1. — .
49 2401

3. 9 4.
16807

~ | ©

5. Kakoe u3 caedyrowux evipasxcenuii pagro5<°

BapuaHmbl omeema

1 € 2.5 —5°
5" 5"
3. 5_6 4 TG

6. Kakoe u3z caedyrowux gvipasxceruii pasvo: 512-5".



Bapuanmul omeema

1. 512" 2. 4096"

3.8"M3 4.8%

7. Hatidume 3Hauenue suipascerus: (1,3-107°)(2-107%)
Bapuanmul omeema

1.2600000 2. 0,000026

3.0,0000026 4.0,00026

¢

8. Ilpedcmasbme sbipasceHue ——=- 8 8ude cmeneHu ¢ 0CHOBAHUEM C.
C

BapuaHmbl omeema

-10

9. Hpeacmaebme 8blpajceHue 8 sude cmeneHuU ¢ OCHOBAHUEM X.

x® . x
Bapuanmvl omeema

1. x* 2. x®

3. x" 4. x*
. 9 5 2 1
10. Hatidume 3HayeHue 8blpaiceHus a ‘ hpu a:7.

Bapuanmbvl omeema

1.7 2. 1

7

3.—1 4.-7
7

-3 -9
11. Bviyucaume Q
5—11

Bapuanmui omeema

1. —— 2.-5

3. 1 4.5
5



¢33

12.Hatidume 3Ha4eHue 8bIpadceHusl: ?4

48

X

13. Hatidume 3Ha4eHue 8bIpaHCEeHUs:

/835
i

15. Hatidume 3Ha4eHue 8blpaxceHusi: 3J19-342-4/38

14. Ynpocmume 8blpaxceHue:



YYEBHO-METO/IHYECKOE U HHOOPMALIMOHHOE
OBECIHIEYEHUE IIPOI'PAMMABbI

a) OCHOBHAs JIUTEpaTypa:

1. Janunecep, B. A. Mertonuka oOydeHuss MmareMaruke. [IpakTukym 1o peuieHuto
IIKOJIBHBIX 3a/a4 [ DJIEKTPOHHBIN pecypc]: yueoHoe mocodue / B. A. Janunarep. - Omck: Hayka,
2012. - 354 c. wi., Tabn. - bubmuorp.: c. 262-266. — Pexxum gocrymna:
http://icdlib.nspu.ru/catalog/details/icdlib/645075/

2. Kanvwuna, A.I. TlomrotoBka k I'MA mno wmaremaruke [Tekcr]: MeToauueckue
pexomennanuu / A.I'. Kanbmuna, .I'. Kopuesa. — buiick: TOYBIIO «AI'AO», 2010. - 72 c.

3. Kopuesa, H.I. Pemenue mnaHumMeTpuueckux 3amad [Tekct]: MeTtoanueckue
pexomennanuu / .I'. Kopnesa, I'.Jl. [Tonomapesa. — buiick: HUL BIII'Y um. B.M. UlykmuHa,
2004. - 42 c.

4. Cemenos, A.B. Penerunnonsle BapuanTbl. OCHOBHOH rocynapcTBeHHbIN sk3ameH 2015
[Tekct]: Yuebnoe mocobue / A.B. Cemenos, W.P. Bwicoukuii, 1M.B. fmenko. — Mockaa:
Wuremnexr-Lentp , 2015. - 80 c.

0) JOMOJIHUTE/IbLHAS JINTEpaTypa:

1. JKagspos, A. JK. TlpopmibHoe 0oOyueHHE MaTeMaTHKE cTapuiekiaccHuKoB [Tekcr]:
yueOHo-muaakThuueckuii  kommieke/  A. K. JKadsapos. - Hosocubupck: Cubupckoe
YHMBEPCUTETCKOE U3a-BO, 2003.

2. KHM-2015.[Dnextponnsiii pecypc].- Pexxum mocryna http://www.fipi.ru/view/sections
1222/ docs/578.html

bA3bI IAHHDBIX,
HHDOOPMAIIUOHHO-CIIPABOYHBIE U IIOUCKOBAIE CUCTEMbI
CBOBO/[HOI'O JIOCTVYIIA
1. ®epnepanbHbIl UHCTUTYT MEJArOTMUECKUX U3MEPEHUM
http://fipi.ru/
2. http://mathege.ru/or/ege/Main
Ha nanHoMm caiite npeacTaBieHbl BCE IPOTOTUIIBI 33/1a4 IIKOJIBHOIO Kypca MaTEMaTHUKHU.
3. http://pemyers.pd/
Ha nanHOM caiiTe mpencTaBi€Hbl BCE MPOTOTUIIBI 3aa4 LIKOJIBHOIO Kypca MAaTEMAaTHUKHU.
3/1ech MOKHO MOTPEHHMPOBATHCS B PEHICHUM 3a/ad MpU IHOJIrOTOBKE K cJade TecTa I0
OCTaTOYHBIM 3HAaHUAM IIKOJIBHOIO Kypca MaTEMaTUKU
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http://www.fipi.ru/view/sections%20/222/%20docs/578.html
http://fipi.ru/

