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1. HosicHuTEIBLHAS 3AIIHCKA

1.1. HopmaTuBHO-IpaBoOBasi 0CHOBA NMPOrPaMMBbl
JlononuurenbHast oOpa3oBarenpHasi oOlIepa3BuBaromias nporpamma «Marematuka» (ganee —
porpaMMa) COCTaBJICHAa Ha OCHOBE CIICAYIOIINX HOPMATUBHBIX ITPABOBBIX IOKYMEHTOB:
—  ®@enepanbHbli 3aK0H 0T 29.12.2012 Ne273-D3 «O06 obpazoBanuu B Poccuiickoit deneparnuny;
— IIpuka3z MunucrepcTtBa obpazoBanus u Hayku Poccuiickoir ®eneparuu ot 29.08.2013r. Nel008
«O0 ytBepxkaenuu Ilopsinka opraHuzaluy U OCYHIECTBICHHUS 00pa30BaTEIbHON JIEATEIBHOCTH IO
JIOTIOTHATEIIFHBIM 00I1e00pa30BaTeIbHBIM IPOrPaAMMaM».

1.2. AkTyajibHOCTH (Melaroruyeckasi mejiecooopa3sHoCcTb) 1 HOBU3HA NMPOTPaAMMBbI

3HaHHWE MAaTEeMAaTUKA B COBPEMEHHOM OOILNECTBE SIBISCTCS HEOTHEMIIEMOW YacThiO JIUYHOW U
npo(eCCHOHANLHOM KU3HU YEJOBEKa M CPEJICTBOM BKJIIOYCHHS B MHUPOBOE COIMOKYIBTYPHOE
POCTPaHCTBO. IMEHHO MOATOMY nedazocuiecku yeiecooopasHo CO3aHue ONTUMABHBIX YCIOBUH JIIIs
(GbOopMUPOBAHUS U MOBBIMICHUS MOTUBAIIMU K H3yYCHUIO MATEMAaTUKH Ye€pe3 UCTOIh30BAHUE AKTUBHBIX,
TPaIUIIMOHHBIX U HETPAUIIMOHHBIX METOIOB U (hopM 00yUCHHUSI.

[Iporpamma cocraBieHa il CiaymiaTteiaed IMOArOTOBUTEIBHBIX KYPCOB M BKIIIOYAET B ceOs
TpeOOBaHUsI K YPOBHIO TIOJrOTOBKH BBITYCKHHKOB CpeIHEW 0011e00pa30BaTeIbHOM MIKOJIBI IS CIaun
UTOrOBOW arrectand B QGopme m mo Marepuasam (OCHOBHOTO TroOCyJapPCTBEHHOI0 3K3aMEHa;
MOCTPOCHA Ha MPUHIMIIAX OOOOIIEHUS M CHCTEMATHU3alluk Y4eOHOro MaTepualia II0 MaTeMaTHKEe C
yuetoMm «Crienudukay KOHTPOJIBHBIX U3MEPHTEIBHBIX MaTepuaioBy M Ha ocHoBe «Komudukaropa
JJIEMEHTOB COJICP)KaHUST M TPeOOBaHWUN K YPOBHIO TMOATOTOBKM  BBIMNYCKHHUKOB 9 KJIaccoB
00m1e00pa3oBaTenbHBIX yupekaeHui s nposeacaus B 2018 romy rocynapcTBEHHOH aTTeCTallMd 110
MaTeMaTHKE.

[IporpaMMa KOHKpPETH3HPYET COJIEpXKAHHUE MPEIMETHBIX TeM 00pa30oBaTEIbHOTO CTaHIapTa U
JlaeT IPUMEPHOE pacIpe/ielieHue YUeOHbBIX YacoB 10 pa3jesiaM Kypca.

Hoesusna miporpaMMbl 3aKJIIOYAETCsl B peal3allii MOJMBAPUAHTHOTO TOAXO0/A K OpraHU3aIuu
00pa3oBaTeNbHOTO MPOIlecca, MCIOIb30BAaHUN CHCTEMBI B3aMMOCBS3aHHBIX 3aHSITHI, BHICTPOCHHBIX B
JIOTUYECKOW TMOCIIEJIOBATEIbHOCTH W HANPABICHHBIX HA AaKTUBU3AIMIO TI03HABATEIHHOW cepsl
00y4aromuxcsi MOCPEACTBOM MPUMEHEHHS] Pa3HOOOpa3HBIX MEJarornyeckux TEXHONOTud u (opm
paboThl, WHTETPHUPYIOIMIUX pPa3HbIC BUIBI JICATCIHPHOCTH HAa OCHOBE €IUMHOW TeMbl. [IpemmymiecTBO
HpeﬂnaraeMOf/'I IporpaMmbl 3aKJIO4YacTCsl B TOM, YTO IIpU 06yUICHI/II/I MAaTE€MAaTUKE OCHOBHOC BHUMAHHC
yaensieTcsi BBIpaOOTKE YMEHUI M HAaBBIKOB PEIICHUS MaTEMaTHUECKUX 3a/1a4.

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

MaTeMaTHKe.

OCHOBHO¥ yenblo IPOrpaMMBI SIBIIsIeTCS (POPMUPOBAaHUE CUCTEMATU3UPOBAHHBIX 3HAHUM,
YMEHMH 1 HAaBBIKOB B 00JIACTH IIKOJBHOTO Kypca MaTeMaTHKH, HEOOXOAUMBIX JUIS CIauM SK3aMeHa.

JUist TOCTHKEHHS TOCTaBIEHHON 1eTN CIYXaT 3a0ayu.

- O3HAKOMJIEHME YYaIIUXCs CO CTPYKTYpoH U conepxkanueM OI'D no maremaTuke;

- TeOpeTHYecKkoe 0OOCHOBAHUE psia BOIPOCOB MaTEMATHUKH, KOTOPbIE B IMIKOJIBHOM Kypce €
Ha/JIeXallel oJIHOTOM He MOTYT OBbITh PacKphbITHI, a B coaepkanuun OI'D nmpennaratores;

- IPUBEJICHHUE B CUCTEMY METOJIOB PELIECHHS] MATEMAaTUYECKUX 3a/1ay;

- (popmHupoBaHUE YMEHUI U HABBIKOB PEILICHUSI MAaTEMAaTUYECKUX 3a/1a4.

1.4. TpeOoBaHus K KATErOPHHU CJaylIaTesiei
B pe3ynbrare u3ydeHuss Kypca o0ydaroIuecs JOJDKHbI 3HATh:

- OCHOBHBIC ITOHATHUS HIKOJIBHOI'O KypCa MaTEMATUKH, ITPEACTABJIICHHLIC B KO)II/I(l)I/IKaTOpe
9JICMCHTOB COACPIKAHUSA OI'sD o MaTE€MaTHuKe;

- OCHOBHBIE METOJIbI PEIICHUS 3a7a4 MIKOJIBHOTO Kypca MaTeMaTHKH.
YMmeTh:
- BBINIOJIHATH BEIYMCIICHUS,



- BBINIOJTHATH IPe0Opa30BaHusl AreOpandecKux BHIPAKEHUII;

- pemaTh ypaBHEHUS U HEPABEHCTBA M MX CUCTEMBI;

- CTPOUTH U YUTATh rpaduKu PyHKITUI;

- BBITIOJIHSATH JACUCTBHSI C TEOMETPUICCKUMU (PUTYpaMU, BEKTOPAMU U KOOPAHMHATAMU;

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

- CTPOMTH U MCCIIEIOBAThH MTPOCTEHUININE MaTEMAaTUUECKUE MOJICIIH;

- HCIIOJIB30BATh MIPHUOOPETEHHBIC 3HAHUS U YMEHUS B TPAKTUYCCKON ACSITEITLHOCTH U B
ITOBCEIHCBHOM JKHU3HU.

Baagern:

- BIIQJICTh HABBIKAMU PEIICHUS 33124 IIKOJILHOTO Kypca MaTeMaTUKH, MPEATIATralonxcs B
coaepxkanuu OI'D mo mMaTeMaTuke;

- BIIQJICTh HABBIKAMHU CAMOCTOSITEIILHON pabOTHI ¢ TUTEPATypPOr U APYTUMHU UCTOUYHUKAMH,
npeAHa3HauYeHHBIMU 11 ToAroToBKH K OI'D mo Maremaruke.

1.5. O0mas xapakTepucTUKA MPOrpaMMbl

[Iporpamma paccumrtana ©Ha 84 waca ayauropHoil Harpy3ku. CTpykTypa Kypca
MpeayCMaTpPUBAET JIEKLIHUH U IPAKTUUECKUE 3aHATHUS.

Ha nexkumsix packpblBalOTCS OCHOBHBIE TEOPETUYECKHE IIOJOXKEHUS, IPAKTUUECKUE 3aHATUS
HalpapJieHbl HA 3aKpEIUICHUE TEOPETUUECKMX 3HaHWW. Peanuzauus mnporpamMmbl IIOCTpOEHA Ha
WCIIOJIb30BAHUU AKTUBHBIX METOJIOB 00yUEHHUS, COBMECTHOU TBOPUYECKOM JEATEILHOCTH IIPETOaBaTes
U CIIylIaTeseu.

Crpykrypa 00pazoBaTeIbHON IPOrpaMMBbl BKJIFOUAET KOMIUIEKC Pa3/IelioB:

— «Yucna ¥ BEIUKCICHUAY,

— «AnreOpamuecKue BBIPAKEHUSY;

— «YpaBHEHUS U HEPABEHCTBAY;

— «YucnoBsle NOCIEA0BATEIBHOCTI;

—  «DyHKUUNY;

—  «l'eomerpus»;

—  «DaeMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUHU BEPOSITHOCTEI.

Yucia 1 BLIYUCIECHUSA

HarypanbHble umceaa. JlecaTuuHas  cucTtemMa  cuMcieHusd. PuMckas  Hymepanus.
Apudmerndeckre ASHCTBHUsS Haj HaTypalbHbIMU unciamu. CTeneHb ¢ HATypalbHBIM IOKa3aTeJeM.
JenumocTth HaTypanbHBIX uncen. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. [IpocTsie U cocTaBHBIE YHUCIA.
PaznoxxeHne HaTypalbHOTO YHMCIa Ha MPOCThie MHOXUTeMH. Hambomnpmmii oOummili genurens u
HavMeHbIIee 0011Iee KpaTHoe. JleneHne ¢ 0cTaTKoM.

Jpodu. OOsikHOBeHHass ApoOb. OcHoBHOE cBoiicTBO apobu. CpaBHeHHE JIpOOeii.
ApudmeTrnueckue 1eWCTBUS ¢ OOBIKHOBEHHBIMU JIpo0siMu. HaxoxaeHune yacTi OT IIeJIOT0 U LEeJIoro Mo
ero uvactu. Jlecatuunas ApoOb. CpaBHEHHE IECATUYHBIX JpobOel. Apudmernyeckue eHCTBUSA C
JIecATUYHBIMU 1po0simu. [lpencraBienue necaTUUHON JpoOM B BUJEC OOBIKHOBEHHOW Jpo0OH u
OOBIKHOBEHHOH B BUJIE JIECSITUYHOM.

Paunonaabubie ymciaa. Llenple yncna: mosioXKUTENbHBIE, OTPULIATENIBHBIE W HYJIb. Momyib
(aObcomoTHas BenuuuHa) yucia. CpaBHEHHE pAIlMOHANBHBIX 4YHcel. Apudmernueckue NEHCTBUS C
pauroHanbHbIMU yncaaMi. CTENeHb ¢ UEIbIM MoKa3aTesieM. YncaoBbie BBIpaXEHUs!, HOPSIOK AEHCTBHI
B HHUX, HCIOIb30BaHUE CKOOOK. 3aKkoHBl apuPMETHUUECKUX JIEHCTBUI: TMEePEMECTHTEIbHBIMH,
COYETaTEIbHbIN, PACIIPEAETUTEIbHBIMN.

JelicrBuTeabHbIe Yncaa. KBagpaTHslii kKopeHb U3 uucia. Kopens tperbeii crenenu. [lonsatue o
KOpHE n-oi crenmeHu u3 uyMciaa. HaxoxnaeHue nNpuOIMKEHHOrO 3HAYEHHUS KOPHS C IOMOLIbIO
KaJIbKyJIsITOpa. 3aluch KOPHEH C TOMOINBIO CTENEHW ¢ JpoOHbIM mokazareneM. [lonarue o0
UppalMOHATIBHOM uuciie. JlecATU4Hble NPUOIMKEHUS MPPALMOHANBHBIX uucen. JledCTBUTEIbHBIE



yucia Kak O0eCKOHEUYHBIE JeciITHYHBbIC ApoOu. CpaBHEHHME NEHCTBUTEIBHBIX UYHCEN, apu(PMETHUECKUEC
NEeNCTBUS HAJl HUMH.

N3mepenus, npudIM:KeHus1, OUeHKU. EquHUIbI n3MepeHus AJIMHBL, II0Maau, 00beMa, Macchl,
BpEMEHHU, CKOpOCTH. Pa3Meprl OOBEKTOB OKpY’KaOIIEro Hac MHpa (OT 3JIEMEHTApHBIX YacTHIl [0
Bcenennoit), JUIMTEIBHOCTh MPOIIECCOB B OKpy’KaroleM Hac mupe. llpencraBieHue 3aBUCHMOCTH
MEXy BenmuunHaMu B BUjae Gopmyi. [Ipomentsl. HaxoxaeHne mporeHTa OT BeTHYMHBI, BETHYUHBI TI0
ee nporeHty. OTHOIIEHHE, BbIpaKeHHe OTHOLIeHHs B mporeHTax. [Iponopuus. [Iponopunonansuas u
0o0paTHO IpoONOpLMOHANbHAS 3aBUCUMOCTH. OkpyriaeHue uucen. IIpukuaka M OLEHKa pe3yabTaToB
BbIUKCIICHUH. BbIieneHne MHOKHUTENS — CTENIEHH JIeCATH B 3allUCH YKCIIa.

Anredpanyeckne BbIPaKeHUs

bykBeHHbIe BbIpakeHUs (BBIPAXKEHUS C IEPEMEHHBIMU ). UKc10BOE 3HaUeHUE OyKBEHHOT'O BBIPAKEHHUS.
JlonmycTumble 3HaUeHMsI IEPEMEHHBIX, BXOASIUX B alireOpandeckue BelpaxkeHus. [loacraHoBka
BBIPa)KEHUI BMECTO IIEpEMEHHBIX. PaBeHCTBO OYKBEHHBIX BhIpayKeHHH. TOXIECTBO, T0KA3aTEIHCTBO
ToxaecT. [IpeoOpa3oBanus BeipakeHi. CBOMCTBA CTEMEHEH C IEIbIM IToKa3aTejaeM. MHOTOUJICHBI.
Crnosxenue, BBIMUTAHUE, YMHO)KEHHE MHOTOUJIEHOB. POpPMYJIbl COKPAILIEHHOTO YMHOKEHUS: KBapaT
CYMMBI U KB3aJIpaT pa3HOCTH, KyO CyMMBI U KyO pazHoctu. @opMyia pa3HOCTH KBaApaToB, popmyIia
CYMMbI KyOOB M pa3HOCTH KyOoB. Pa3noxeHne MHOroujieHa Ha MHOKUTEIN. KBasipaTHbIN TpexuieH.
Brienenue nonHoro kBajapara B KBaapaTHOM TpexwieHe. Teopema Buera. PaznoskeHue kBagpaTHoro
TpeXwIEeHa Ha JIMHEIHbIe MHOKUTENIU. MHOrouIeHbI ¢ 0AHON niepeMeHHOoM. CTerneHb MHOTOUJIeHA.
Kopenp mHOrounena. Anreépanyeckas apo0s. Cokpaienue gpobeit. JleiictBus ¢ anredpandyeckuMu
npo0siMu. PanimonanbHbIe BEIpaXKEHUS M UX 1peoOpa3oBanus. CBOMCTBA KBaApaTHBIX KOPHEH U UX
IIPUMEHEHUE B BBIUUCIICHUSX.

ypaBHeHI/Iﬂ U HEPABCHCTBA

VYpaBHeHue ¢ onHoOil nepemeHHoW. KopeHb ypaBHeHus. JluneliHoe ypaBHeHue. KBanpaTHoe
ypaBHEHUE, (opMysia KOpHEH KBaJIpaTHOIO YpaBHEHHUS, pPEIICHHE JPOOHO-pallMOHAIBHBIX YPaBHEHUH.
Pemenune ypaBHEHUI BBICIIMX CTENEHEH METOJOM 3aMEHBI IEPEMEHHOM M METOAOM DA3JIOKEHMS Ha
MHOKUTEH.

VYpaBHEeHHE C ByMsl NIEPEMEHHBIMH; PEIIEHUE YPAaBHEHHUs C JIBYyMs NepeMeHHbIMH. Cuctema
YpPAaBHEHUH; pEIICHHE CUCTEMBbl. PemeHne CcucTteMbl JBYX JIMHEWHBIX YPAaBHEHUH C JBYMs
NEpPEMEHHbBIMH METOJIOM TOJCTAHOBKM M METOJIOM alre0pandeckoro CjlOXKeHUs. YpaBHEHUE C
HECKOJIBKMMU NIEPEMEHHBIMU. PelleHne mpocTennx HENMMHENHBIX CUCTEM.

UucroBble HepaBeHCTBA M HMX cCBoWcTBa. HepaBeHCTBO ¢ oxHONM mnepeMeHHOU. PeleHue
HEpaBeHCTBA. UHMCIOBBIE NPOMEKYTKHA: MHTEPBAJ, OTPE30K, Jyd. JIMHEHHbIE HEepaBeHCTBA C OJHOU
NIEPEMEHHOI U UX cucTeMbl. KBaspaTHbIe HEPABEHCTBA.

Pemenune TekcToBBIX 3amau  apudmernyeckuM crocodoM. PemieHne TEKCTOBBIX —3adad
areOpanyeckuM CrocoOOM.

YucioBble MOC/I€10BATEIBLHOCTH

[Tonatue mocnenoBaTeabHOCTH. ApudMeTnyeckas U reoMeTpuueckas rnporpeccuu. @opmysbl
o0uiero wieHa apuMeTHYecKo U reOMEeTPUUYECKON POrpecCcHii, CyMMBbI NMEPBbIX HECKOJIbKHUX UJICHOB
apu(MeTHUECKONW U T€OMETPUYECKOI MPOrpeccHii.

CI10XHBIE TPOLICHTBI.

DyHKUNH

[Tonarue ¢ynkumu. OGnacts omnpeneneHus ¢yHkuuu. CrocoObl 3amanus QyHkiuu. ['papuk
¢byHKIIMM, BO3pacTaHue U yObIBaHHE ()YHKIMHU, HAaUOOJbIIee U HAaUMEHbIIee 3HaUeHNUs QYHKIUHU, HYIU
(GyHKLMHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA. UTeHue rpaukoB (GyHKIIUH.

OyYHKIUY, ONHUCBHIBAIOLIME MNPIMYI0 U OOpaTHYIO TMPONOPLUOHATIBHYI 3aBUCHUMOCTH, WX
rpaduxu. Jluneiinas ¢yHkuus, ee rpaduk, reoMeTpuueckuil cmbicia KodpdunueHtos. ['unepbdona.
KBanparuunas QyHnkuus, ee rpaduk, napadona. KoopauHatsl BepiinHbl Mapaboibl, OCb CUMMETPHH.
Crenennple (YHKIMU C HaTypaJlbHbIM IOKa3zareneMm, ux rpaduxu. I'paduxu QyHKumii: KOpeHb
KBaJpaTHBIN, KOpPEHb KyOMYeckuid, Monaynb. Mcmonmp3oBaHue TpapukoB (GYHKIMHA IS peIIeHUs
ypaBHeHMH. ['paduueckas uHTepnpeTanus YpaBHEHUH C JBYMsl IE€PEMEHHBIMH U HMX CUCTEM,
HEPABEHCTB C ABYMs [IEPEMEHHBIMU U UX CHCTEM.



I'eomerpus

['eomeTrpuueckue ¢urypsl U uX cBoWcTBa. M3MepeHue TIeOMETPUYECKHX BEJIUYHUH.
TpeyroJbHUKM, WX BHIbI, PEIICHUE TPEYrOJIbHUKOB. YETBIPEXYrOJIbHUKM W MHOTOYTOJIbHUKH,
OKPYKHOCTb U KpYI. YTIUIbl, CBA3aHHBIE C OKPYXHOCTbIO. BrnucaHHBIE M OINHCAHHBIE OKPYKHOCTH.
Brrurcnenue IiMH OTPE3KOB M BEIMYUH YTII0B. Berunciienue iomanaeit puryp [ymmHa okpyKHOCTH.

JlexapToBbI KOOPIMHATHI HA MNIOCKOCTU; KOOPAUHATHI TOUKH. KoopIMHaThl cepeiluHbl OTpe3Ka.

dopmyiia pacCTOSHUS MEXIY JBYMS TOUYKaMH IUIOCKOCTH. Y paBHEHUE NPSMOMA, yriIoBoi ko3 duimeHt
IPsIMOM, YCIIOBHE NApaJIEIbHOCTH MPSMBIX. Y PaBHEHUE OKPYKHOCTH C LIEHTPOM B Hadajle KOOPAUHAT
U B JII00OH 3a/1aHHOM TOYKe.

BekTopsbl Ha MII0CKOCTH. [[7TMHA BEKTOpa, paBEHCTBO BEKTOPOB, ONEPALIMH HaJl BEKTOPaMu. YTOJI
Mexnay Bekropamu. KoopauHatel BekTopa. KoJumMHeapHbIE BEKTOPBI, Pa3jIOKEHUE BEKTOpPA IO JBYM
HEKOJUIMHEapHbIM BeKTOopaM. CKalsipHOE TPOU3BEIEHNUE BEKTOPOB.

JJIeMeHThl KOMOMHATOPUKH, CTATUCTUKH  TEOPUH BEPOATHOCTEH
[IpencraBiaenue NaHHBIX B BUAE TaOnul, auarpamM, rpagukoB. «CpeaHue» pe3ysbTaToB
u3MepeHuii. BepostHOCTh COOBITHSA, YacTOTa cOObITHA. PaBHOBO3MOXKHBIE coObITHA. [IpencTaBienue o
TFE€OMETPUUECKON BEPOSTHOCTH.
Kombunaropuka. KomOuHaropusie 3agauu, nepedop BapuanToB. [IpaBuio yMHOKEHHUSL.

OmauuumenvHou 0cobenHOCmblo TIPOTPaMMBbl SIBIISIETCS TO, YTO B IPOLIECCE €€ peanu3aluu
dbopMupyIOTCS BCce HEOOXOAMMbBIE HABBIKHU IS MOJHOLIEHHOTO PELIeHHs 3a]]a4, HEKOTOPbIe U3 KOTOPBIX
0TpabaThIBAIOTCS AOMOJHUTENBHO IO BEIOOPY 00 yUaIOLIUXCSL.

1.6. IlpuHuUNbI 00yYeHHs IO MPpOrpaMme

B kauyecTBe OCHOBHBIX IPUHIMIIOB O0YYEHHUs IO JAHHOM IPOTrpaMMe OIpe IeIIEHbI:
— TPUHLMNI B3aUMOJECHCTBUS U COTPYIHUYECTBA;
— TPUHLHUI €AMHCTBA Pa3BUTHUS, OOyUEHMS U BOCITUTAHMUS;
— TPUHLHUI CUCTEMATUYHOCTH U MOCJIEI0BATENbHOCTH;
— TIPUHLHUI AOCTYIHOCTH;
—  TPUHLUI HAIJISAHOCTY,
— TPUHLHUI HAyYHOCTH,
— TIPHUHLHXI KOMIUIEKCHOTO OJX0/a.

1.7. Opranu3anMOHHO-NIEAATOTHYECKHE YCIOBUSA PeaJnu3alui NPOrpaMMbl

OO6pa3zoBarenbHbII MPOLIECC OCYIIECTBIISETCS HA OCHOBE Y4eOHOro I1aHa, paboueil mporpaMMel
U PErJIaMEHTUPYETCS] paCIIUCaHUEM 3aHITHA.

Cpoxu peanusayuu npocpammul. IIporpamma peannsyercs B TeueHHe / MecsleB. YUeOHbIN roj
HaunHaeTcs ¢ 1 okTsa0ps. OO0ydyeHue paccunTano Ha 28 yueOHBIX Helelb, 00IIee KOJIMIECTBO YICOHBIX
qacoB — 84.

Dopmbl peanuzayuu npocpaMmvl U pexcum 3auamuti. 3aHITUS PEATM3YIOTCS B O4HOW (dopme,
HIOCPEACTBOM IIPOBEICHNUS TPYIIIOBBIX BUI0B paOOTBHL.

[Topsiiox opraHu3aiyu 3aHsTHIA:

— peuM 3aHsATui: 1 pa3 B Heznemo;
— TNPOJODKUTENBHOCTB 3aHATHI — 3 yaca.

Mamepuanvno-mexnuueckas 6asa. 3aHsATHd TpoBoAsATca Ha 0Oaze ayautopuit AITIILY,
OCHAIIIEHHBIX HEOOXOAUMBIM JIJIsl OpraHu3aluy o0pa3zoBaTebHOTO Mpolecca 000pyI0BaHUEM:

— BUJEOIPOEKTOP, NHTEPAKTUBHAS J1I0CKA, IEPCOHAIBHBIN KOMIIBIOTEP, BBIXOJ B UHTEPHET;
— HarjasgHble TOCOOUS U JUIAKTHYECKHUE MaTepralbl.

Opeanuzayuu o0bpazosamenvHo20 npoyecca Ol IUY C OSPAHUYEHHBIMU BO3ZMONCHOCAMU
300p08b3 U UHBANUOO8.



OOyyenue JHUI] C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/J0pPOBbSI U  HWHBaJUAOB IO
JIOTIOJTHUTETIBHBIM  0011e00pa30BaTeIbHBIM IPOrpaMMaM OCYIIECTBISIETCA C YYETOM OCOOCHHOCTEH
NCUX0(U3UUECKOTO Pa3BUTHS, UHIUBUAYAIbHBIX BO3MOXKHOCTEH M COCTOSHUS UX 3/J0OPOBbSI.

3aHATUS AT JUI ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI M1 MHBAJIUIAMH OPTaHU3YIOTCS
COBMECTHO C JIPYTUMH CITyIIATEISIMH.

OOpasoBarenbHasi JAEATEIBHOCTh JIMI C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbBSI 10
JIOTIOTHUTEILHBIM 00111€00pa30BaTEIbHBIM MIPOTPAMMaM OCYILECTBIISIETCSI HA OCHOBE JOIMOJIHUTEIbHBIX
0011e00pa30BaTeIbHBIX MPOrPaMM, ATANTHPOBAHHBIX MPH HEOOXOJMMOCTH JUISl OOYyUEHUS YKa3aHHBIX
JIUII.

Cpoku 00y4yeHHs] 1O JIOTOJHUTEIBHBIM OOLIEpa3BUBAIOLIMM IpOrpaMMmaM Ui JIUI[ C
OTPaHUYECHHBIMH  BO3MOXKHOCTSIMH ~ 3JI0POBbSI M HHBAIMJOB C Yy4YeTOM OCOOCHHOCTEH HX
NCUX0(U3UUECKOTO Pa3BUTHS MPU HEOOXOAUMOCTH MOTYT ObITh YBEITUYEHBI.

Iledacocuyeckue kaopvl. OOpazoBaTENbHBIA TPOLECC IO 00pa3oBaTEIbHON MpOrpaMme
ofOecrieunBaeT IMpernojaBaTesib By3a, HMEIOUIUH COOTBETCTBYIOIIYIO IOJArOTOBKY IO JaHHOMY
HaIpaBJICHUIO.

Yyebno-memoouueckoe u ungopmayuonnoe obecnevenue npozpammui. CoaepikaTesbHas
cocTaBJsiolas 00pa3oBaTENbHON MPOrpaMMbl OTpaXkeHa B pabodeil mporpamme yueOHOro MOJIyJis, B
KOTOPOM  OTJAETbHBIM OJIOKOM TpEACTaBICHBl Yy4eOHO-METOIUWYECKHuE (CIHUCKH OCHOBHOM W
JIOTIOJTHUTEIILHOM JIUTepaTyphl) U HHGOPMAIIMOHHBIC MAaTePHAJIbl (CCHUIKK Ha DJICKTPOHHBIE PECYPCHI).

1.8. Ilnanupyembie pe3yabTaThl 00y4eHHS

K oxunnaembIM pe3ynprataM peann3aluy NporpaMMbl OTHOCSATCS:
3HaHUe.
— OCHOBHBIX MOHSITHI IIKOJBHOTO Kypca MaTeMaTUKHU, MIPEJICTABICHHBIX B KOAU(PUKATOpE HIEMEHTOB

conepxanust OI'9;

— OCHOBHBIX METOJIOB PEUICHUs 3a/1a4 IIKOJIBHOTO Kypca MaTEMaTHKH.
ymeHue:
—  BBIIIOJIHATH BEIYUCIICHHS,
—  BBITIOJIHATH IPe00pa3oBaHus anreOpandecKux BHIPAKECHUN;
— peuarbh YpaBHEHUS W HEPABEHCTBA U UX CUCTEMBI,;
— CTPOMTb U YUTATh rpauKu PYHKIINIA;
—  BBITIOJIHATH JACUCTBUS C TEOMETPUUCCKUMHU (PUTYpaMHU U KOOPJIMHATAMU;
— CTPOHUTbH U UCCIEAOBATH NPOCTEUIIINE MATEMATUYECKUE MOJIEIIN;
— paboTaTh CO CTATUCTHUECKON HHPOpMAIINEH, HAXOAUTh BEPOSTHOCTh CIIy4aifHOTO COOBITHS;
énaoenue:
—  HaBBIKAMHM PEIEHUs 33/1a4 IIKOJIBHOTO Kypca MaTeMaTUKH, TIpeyiaratonuxcs B coaepxkanuu OI'9;
— HaBBIKAMH CaMOCTOATEILHON PabOTHI C TUTEPATYPOI 1O moAroToBke kK OI'D.

Memanpeomemuvim pe3yiomamom peaTu3alvd TPOrpaMMbl  SBISIETCS (OPMHPOBAHUE Y
CIyLIATENIE CTOMKOW MO3HABATEIbHOW MOTHUBALIMU K OCYLIECTBICHUIO JAJIbHEUILIEH AEATEIbHOCTH 10
OCBOCHHIO MaTEMAaTHUKHU.

1.9. ®opMbI MOABEIEHNUSI HTOTOB U ONMpe/ieieHHe Pe3yJbTATHBHOCTH MPOrPaMMbI
Pe3ynpTaTvBHOCTS YCBOEHUS YUEOHOTO MaTepHralia OTCISKUBACTCS TIOCPEACTBOM:
— co0lecenoBaHus,
— HpOMe)KYTOqHOFO 1 UTOTOBOT'O TeCTI/IpOBaHI/IH.
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YUYEBHbIA IIJIAH

Ne .
w/ HaumeHoBaHue pa3jesioB y4eGHOI0 MOy Pacnpenesienne yueOHoI HArpy3Ku
¢popma
BCEro JIEKIINHU NpaKTHYecKue
KOHTPOJIs
cobecej0BaHUE
1 | Yucna v BEIYHCIICHUS 12 3 9
TECTHPOBAHUE
2 | Anrebpanyeckue BEIpAKCHUS 15 3 12 TECTUPOBAHUE
3 | YpaBHeHUs U HEpaBEHCTBA 15 3 12 cobecenoBaHue
4 | ®ynkuuu 12 3 9 TECTUPOBAHUE
5 | YucnoBsle MOCIEA0BATENbHOCTH 6 6 TECTHUPOBAHUE
6 | I'eomerpus 15 3 12 TECTUPOBAaHUE
OneMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPUHN
7 . 6 2 4 TECTUPOBAaHUE
BEPOSTHOCTEN
8 | UToroBoe 3aHsATHE 3 3 TECTHPOBAHUE
BCEI'O: 84 17 67
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HepaBeHCTBa
4 DyHKUMH
5) Yucnosbie
noc/ie10BaTe/IbHOCTH
6 ['eomeTpus
7 DeMeHTbI
KOMOMHATOPHKH,
CTaTUCTHUKH W
TEOpUH
BEpPOSATHOCTEN
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1| Yucna u BbIUKCIEHUS
2 AnrebGpaunueckue
BbIPAXKEHHS
3 YpaBHeHHs 1 B 3
HepaBeHCTBa =
4 DyHKUHWH L 3 3 3 3
5 Yucnosble 3
M0C/e10BaTe/IbHOCTH
6 ["'eomeTpus
P’ 3|3|3f{3]3
74 DnemMeHTbl
KOMOWHATOPHKH,
CTaTUCTUKH U TEOPHH
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Ne HaunmenoBanue anpeJb
n/m | pa3aejoB y4eOHOro < s s |s g
Moay.JIs s 1212128
Sl | TR
S1313|3 3
|33 3|8
1 | Yucna 1 BBIYHCICHUS _
2 Anrebpandeckue _
BBIPAXKECHUS -
3 VYpaBHeHus u _
HEPaBeHCTBA B
4 OyHKIUN =
5 Yuciossle 3 _
MOCJIeIOBATEILHOCTH
6 I'eomerpus _
7 DNeMEeHTHI
KOMOMHATOPHKH, 3 3 _
CTaTUCTHUKU U TEOPHH
BEPOSITHOCTEH
8 Htorosoe 3aHsTue 3

HpnMeanne: 3 — KOJI-BO y‘Ie6HHX 4aCOB B HCACIIO,

= — y4eOHBII IPOIECC HE OCYIIECTBISIETCS.




MUHUCTEPCTBO OBPA3OBAHMS Y HAYKY POCCUMCKOM ®EEPALINN
QenepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEIKICHUE
BhICIIEr0 00pa3zoBaHUs
«AnTalickuii rocy1apCTBEHHbIH ryMaHUTapHO-MeAaroruueckui
yHusepcureT umenu B.M. LLlykiinHa»

(ATTTIY um. B.M. lykmmuna)
LleHTp 1OBY30BCKOM MOATOTOBKH

YTBepKIeHO

Ha 3aceaHuy YYEeHOro CoBeTa
AITTIY um. B.M. [llykmuaa
[TpoTtokos Ne 2

oT «26» centsiOpst 2017 r.

PABOYAS ITPOTPAMMA YYEBHOT'O MOAYJIsA

« MATEMATHUKA»

CocraBuTeb:
CT. IpenojasaTes Kadeapsl MaTeMaTHKU, GU3KKH,
uHpopmaruku W.I'. Kopuesa

Buiick 2017



[Iporpamma ono6peHa Ha 3aceqaHuu Kadeapsl MaTeMaTHKH, GU3NKH, HHPOPMATUKH
ITpotokon Ne 1 ot «06» centsiopss 2017 r.
WN.o 3aBenyromuii kapeapor [Humunr I'.C.

HHOACHUTEJBHAA 3AIIUCKA

3HaHHE MAaTEeMAaTHKU B COBPEMEHHOM OOIIECTBE SIBJISCTCS  HEOTHEMIIEMOI YacThiO
JUYHOW W TUpo(ecCHOHATBHOW JKM3HU YEIOBEKA W CPEICTBOM BKIIOYCHHS B MHPOBOEC
COIIMOKYJIBTYPHOE TPOCTPAHCTBO. IIporpamMma 1o MaTeMaTuke COCTaBIE€Ha Ha OCHOBE
(enepanbHOrO KOMIIOHEHTa TOCYJapCTBEHHOIO CTaHIapTa cpeaHero (IOJHOro) oOmero
oOpa3oBaHus Ha 6a30BOM YpOBHE.

[IporpamMma BBITIOJIHSET 1BE OCHOBHBIE ()YHKIIMH.

HUngpopmayuonno-memoouueckas byHKums II03BOJISIET BCEM Y4aCTHUKAM
00pa3oBaTeNbHOTO IMpoliecca TMONYYUTh MPEACTaBICHHE O LEsIX, COACepX)aHUH, OOIIei
CTpaTeruu OOYYCHHS, BOCIHUTAHUS W PA3BUTHS YYANIUXCS CPEACTBAMH JAHHOTO YYeOHOTO
npeaMera.

Opeanuzayuonno-nianupyiowas (QyHKIHS TMpeaycMaTpUBaeT BBIICICHUE 3TaIloOB
o0y4eHHsl, CTPYKTypUpOBaHHE Y4eOHOrO Marepuaja, ONpPEICNICHHE €ro KOJWYCCTBEHHBIX U
KAUeCTBCHHBIX XapaKTEPUCTUK HAa KAXKJIOM M3 JTAllOB, B TOM YHUCIE JUISI COACPKATCIHLHOTO
HAIIOJIHEHUS IIPOMEKYTOYHOM aTTECTalluU 00y4aeMbIX.

Ileau M 3a1aYM MPOrPaMMBbI
Inasnas yenv 3aKII0YACTCS B MPHOOPETEHUU CUCTEMATH3UPOBAHHBIX 3HAHHM, YMECHUH U
HaBBIKOB, HEOOXO0MUMBIX M1 caadn OI'D mo MaTeMaTHKe.
Ocnosnbule 3a0ayu:
- TEOpETUIECKOe 00OCHOBAHHUE PsiJia BOIIPOCOB ITKOJIBHON MaTeMaTHKH,

- IPUBCACHUC B CUCTCMY MCTONOB PCIICHUA MATCMATUUCCKUX 3a/1a4;
- q)OpMI/IpOBaHI/IC YMCHI/Iﬁ 1 HAaBBbIKOB PCHICHUA MAaTEMAaTUUCCKHUX 3a/1a4.

Il1anupyemMbie pe3yJabTaThbl 06V‘leHI/IH
K OXKXHNAACMBIM PE3YJIbTaTaM pCaIn3allu IPpOTrpaMMbl OTHOCATCH:
3HAHUe.

— OCHOBHBIX MOHSITUH MIKOJIBHOTO Kypca MaTEMaTUKH U METOJIOB PEIICHUS 3a/1a4;

yMeHue:

— MPUMEHATH MOJYYEHHbIE 3HAHMS B IIPOLIECCE PEUICHUs 3aa4, MPEAJIOKEHHBIX B COAEPKAHUN
OI'D mo MaTeMaTHKeE;

—  enaodenue:

— HaBBIKAMHM pEIICHHWs] 3a/Jad IMKOJBHOTO Kypca MaTeMaTHKH, MPeaararonuxcs B
coaepxkanuu OI'D.

Cpoku peajiM3aluMy NpOrpamMmbl
[IporpamMma peanuzyercsi B TeUeHHE 7 MECSIIEB.
OO0ydenne paccuuTaHo Ha 28 y4eOHBIX HeJelNb, 00IIee KOJTUIeCTBO YIeOHBIX YacoB — 84.

PopmMbl peaTu3anuy NPOrpaMMbl U PeKUM 3aHATHI
dopMa MpoBEACHUS 3aHIATUI — IPYIIIIOBAs.
ITopsimok opraHu3anuy 3aHATHH:
— peXuM 3aHATHN: 1 pa3 B Heneno;
— TPOJOJDKUTENBHOCTB 3aHATHH — 3 ak. yaca.




YuyeOHo-TeMaTHYECCKHI NJIAH 3aHATHI

Ne
n/n

HauMenoBanue
pasnena

Conep:xkanue

Ko..
4acoB

1

Yucna
BBEIYMCIICHUS

Harypanbuble 4yucaa. JlecsituuHas  cucrema
cuncneHus. Pumckas  Hymepamus. Apudmerndeckue
JEWCTBHUsI HaJI HaTypadbHbIMH uuciamMu. CreneHp ¢
HaTypaJbHBIM TOKa3zaTelieM. JlenumMocTh HaTypalbHBIX
yucen. [Ipusnaku genumoctu Ha 2, 3, 5, 9, 10. IIpocTeie u
cocTaBHble 4uciia. Pa3nokeHwe HaTypajdbHOTO 4YHCIA Ha
MpOCThle MHOXHUTENM. HamOonpmuii oOmmiA aenuTens
HauMeHbIee obiiee kpatHoe. [lenenne ¢ OCTaTKOM.

Jpo6u. OObikHOBEeHHAs Apo0b. OCHOBHOE CBOWMCTBO
npoou. CpaBHeHHE OpoOeit. ApupMeTHdyecKre JEeUCTBUS C
O0OBIKHOBEHHBIMHM JIpoOsiMu. HaxoxaeHne 4acTu OT MEeJIoro 1
nenoro mo ero 4actu. Jlecarnuynas apoOb. CpaBHeHuHe
JNECATUYHBIX  JpoOel. ApudMeTnueckue JCUCTBUS C
JNecATUYHBIMU  JpoOsimu. IlpencraBieHue  AeCATUYHOU
JIpoOu B BUJE OOBIKHOBEHHOH ApoOM M OOBIKHOBEHHOW B
BHUJIC ACCITUIHOM.

PaunonanbHbIe yucJia. [enbre qyucia:
IIOJIOKUTENbHBIE, OTPHULATENIBHBIE W HyJdb. Moaynb
(aOcomoTHas BenuunHa) yncia. CpaBHEHHE PAllMOHATIBLHBIX
yucen. ApudMeTuyeckue JeHUCTBHS C pallMOHAIbHBIMU
yucinamu. CreneHb ¢ 1LeNbIM IOKa3areiaeM. YucioBble
BBIPDAXKEHHUS, TOPSAOK JEHCTBUUA B HHUX, HUCIOJIb30BaHUE
CKOOOK. 3aKOHBI apumeTnyecKux JEUCTBUN:
IIEPEMECTUTENBHBIN, COUETATENBHBIN, PACTIPEACITUTEIIbHBIN.

JelictBuTeqbHbIe 4nMcaa. KBagpaTHbII KOpEHb W3
yucna. Kopenb Tpetbeil crenenu. [lonsitue o kopHe n-oit
CTeneHu u3 uucina. Haxoxaenue nmpuOIMKEHHOTO0 3HAaYEHUS
KOpPHS C TIOMOIIBIO KalbKyJsiTOpa. 3amuch KOpPHEH ¢
MIOMOIIBIO CTENEHH C JIPOOHBIM Moka3ateneM. [lonsatue o0
UppAllMOHATILHOM  yHclie. JlecATUUHble  NPUOIMIKEHUS
UPPALMOHAIBHBIX YHUCEN. JIeHCTBUTENBHBIE 4YHCIIA Kak
OecKOHEUYHbIE NECATUYHBIE Ipoou. CpaBHeHue
JEMCTBUTENBHBIX YuCell, apupMeTHYeckue NIeHCTBUS Haj
HUMU.

N3mepenusi, npuoJIMKeHUsi, OUEHKH. EnuHuIbI
U3MEpEeHUs JUIMHBI, IJIOAaau, o0bemMa, Macchl, BPEMEHH,
ckopocTu. Pa3mepsl 00BEKTOB OKpy»Karomiero Hac Mupa (ot
AIIEMEHTApHBIX 4YacTHll [0 BceneHHoil), AIUTENBHOCTh
IIPOLIECCOB B OKpyXkaromeM Hac Mupe. [Ipencrasnenue
3aBUCUMOCTH MEXIy BEIMYMHAMH B BHUIE (Qopmyi.
IIpouentsl. HaxoxaeHne TmpoLEHTa OT  BEIWYMHBI,
BEJIMYMHBI 10 €€ npoueHTy. OTHOIIEHHE, BBIPAKEHUE
oTHOWIeHUs B npoueHTax. [Iponopuus. [IponopuronansHas
U 00paTHO MPONOPLMOHATbHAA 3aBHUCUMOCTH. OKpyTieHue
yucen. lIpukmaka W OLEHKA pe3ynbTaTOB BBIYMCICHUM.
Belnenenre MHOKHUTEIS — CTEIICHU JAECATH B 3allUCH YUCIIA.




AnreOpandeckue
BBIPAKECHUS

BykBeHHBIE BhIpa)KeHUS (BBIPAKEHHUS C TIEPEMEHHBIMA).
YucnoBoe 3HaYeHHE OYKBEHHOTO BhIpaskeHUs. JlomycTumbie
3HAa4eHUs IEPEMEHHBIX, BXOJSLIMX B ajredpandeckue
BbIpakeHMs. [loicTaHOBKA BBIpaKEHUN BMECTO
HepeMEeHHbIX. PaBeHCTBO OYKBEHHBIX BBIPa)KEHUIA.
ToxnecTBo, 10Ka3aTeNbCTBO TOXKAECTB. [IpeobpazoBanus
BbIpa)keHHi1. CBOMCTBA CTENEHEN € LEIbIM I10KA3aTEIEM.
MHuorounensl. CioxeHue, BHIMUTaHUE, YMHOKEHUE
MHOTo4IeHOB. POpMyJIbl COKPAILIEHHOTO YMHOKECHHS:
KBaJpaT CyMMBI M KBaJIpaT Pa3HOCTH, KyO CyMMBI U KyO
pasHocTi. PopMyIna pa3HOCTH KBaJIpaToB, (hopMysia CyMMbI
KyOOB M pa3HOCTH KyOOB. Pa3nokeHne MHOTowiIeHa Ha
MHOxUTeNH. KBagparHuslil TpexuwieH. Beiienenue noiHoro
KBaJpara B KBapaTHOM TpexuieHe. Teopema Buera.
Pa3nosxeHne KBapaTHOTO TpeX4cHa Ha JIMHEHHBIC
MHOXHUTEIH. MHOTOWICHBI ¢ OIHON TiepeMeHHOoM. CTeneHb
MHorowieHa. Kopenb MHOrounena. Anredpanueckas apo0Os.
Coxkparienue apobeii. JlelicTBus ¢ aredpanvaecKiuMu
npo0sMu. PaninoHanbHble BEIpQXKEHUS U UX
npeobOpa3oBanusi. 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 CTENEHEW METOJOM 3aMEHbl IIEPEMEHHOM U
METOJIOM Pa3JIOKEHUSI HA MHOXKUTEIIH.

YpaBHeHHE C JAByMs IIEPEMEHHBIMU; PELICHUE
ypaBHEHUs C JAByMs nepeMeHHbIMU. CHucTemMa ypaBHEHUI;
pelieHre CHUCTEMBI. PelieHne CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHUH C JABYMSI NEPEMEHHBIMU METOJOM MOJICTAHOBKHU
U METOJOM anreOpanyecKkoro CIOKEHUs. YpaBHEHHE C
HECKOJIbKUMH TI€PEMEHHBIMU. Pemienne mnpocrenmmx
HEJIMHEMHBIX CUCTEM.

UucnoBble  HEpaBEHCTBA W MX  CBOMCTBa.
HepasencrtBo ¢ oHOM nepeMeHHOU. Perenue HepaBeHCTBa.
UucnoBble MPOMEKYTKU:  HMHTEpPBAN, OTPE30K,  JIyY.
JInHEeHbIE HEpPaBEHCTBA C OJHOW MEPEMEHHOM M UX
cuctembl. KBajpaTHbie HEpaBEHCTBA.

Pemenrie  TEKCTOBBIX  3alad  apuUPMETHUECKUM
crocoboM. PemieHne TEKCTOBBIX 3a4ay  anredpandeckum
CIOCOOOM.

15




OyHKIUU

[Tonsitue  dynkmmm.  OOGnacTh  ompeneneHUs
¢ynkunu. Crioco6s! 3amanust ¢pynkuuu. ['paduk QyHkuy,
BO3pacTaHue | yObIBaHWe (GYHKIHMH, HauOOJbIIee U
HaVMEHbIIee 3HaueHWs (QYHKUWW, HYIH  (YHKIHH,
IMPOMEXKYTKH  3HAKOMOCTOSIHCTBAa.  UTenue  rpadukoB
byHKINHA.

@OyHKIMKM, ONHUCBHIBAIOLINE MPSIMYI0 H OOpaTHYIO
MIPOMOPLUOHANIBHYIO 3aBUCUMOCTH, UX rpaduku. Jluneitnas
¢ynkuus, ee  TpaQuK,  T'COMETPUYECKUH  CMBICT
koa(durmentoB. ['mnepbona. KBaaparnunas ¢GyHKIus, ee
rpaduk, mapabona. KoopauHatel BepmHb mapaboibl, OCh
cummeTrpud. CreneHHble (QYHKIUM C  HATypaJbHBIM
nokazareneMm, ux rpaduku. I'padukn QyHKIUMI: KOpeHb
KBaJIpaTHbBIN, KOPeHb KyOuueckuid, Moaynb. Mcnonas3oBanue
rpaduKoB QyHKIMH U pemeHns ypaBHeHuil. [ padudeckas
UHTEpIIPETAlUs YPaBHEHUN C JABYMS MEPEMEHHBIMH M UX
CHCTEM, HEPABEHCTB C JIBYMsI IEPEMEHHBIMH U UX CHCTEM.

12

YucioBele
OCJIE0BAaTEIILHOCTH

[TonsTre mocneaoBaTeabHOCTU. ApudMeTHieckas u
reomeTpuyeckas nporpeccur. dopmysbl 00IIero ujaeHa
apuQMEeTUYECKOl M TeOMETPUUYECKON MpOrpeccHii, CyMMBbI
IEPBBIX  HECKOJIBKMX  YJIEHOB  apu(MeThyeckol U
reoMeTpuyecKoil mporpeccuii. CoKHbIe MPOLIEHTHI.

I'eomerpus

['eomerpuueckne  ¢urypsl M  HUX  CBOMCTBA.
N3mepenre reoMeTpuyeckux BEIWYMH. TpEeyrojbHUKH, HX
BUJIbI, PCELIECHHUE TPEYrOJIbHUKOB. UYETBIPEXYrOJBbHUKU U
MHOT'OYTOJIbHUKH, OKPY>KHOCTb W KPYT. YTJbl, CBSI3aHHBIE C
OKPY)KHOCTBIO. BrmcaHHblE U ONMCAHHBIE OKPYKHOCTH.
Beluncnenne  JJIMH  OTPE3KOB W BEJIMYMH  YIVIOB.
Beruucnenue miomazneit puryp AnuHa OKpy>KHOCTH.

JlexapToBbl KOOPJIMHATHI Ha IIJIOCKOCTH;
KoopAuHaTel Toukd. KoopauHaTel cepeauHbl OTpE3Ka.
@opMynia pacCTOSHHUS MEXAY JABYMsI TOYKaMHU IUIOCKOCTH.
VYpaBHeHHEe NpAMOM, yrioBold Ko3hdULMEHT NPIMOi,
YCJIOBHE NMAPaJUIEIIBHOCTHU MPSAMBIX. Y PAaBHEHHE OKPYKHOCTH
C LIGHTPOM B Hayaje KOOPAMHAT U B Jr000i 3aJaHHOH TOUKe.

Bekrtopsl Ha mmockocth. J[JinHa BEKTOpa, paBEHCTBO
BEKTOpPOB, ONEpallMM HaJ BEKTOpPAMHU. YTOJI MEXKIY
BekTopamMu.  Koopamuater  Bektopa.  KomnmHeaphsie
BEKTOPBI, Pa3lIOKEHUE BEKTOpPA IO JBYM HEKOJUIMHEAPHBIM
BekTOpaM. CKalsipHOE NMPOU3BENCHHUE BEKTOPOB.
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DneMeHTHI [IpencraBiaeHre JaHHBIX B BHJE TAOJHIL, TUArpamm,
KOMOMHATOPHKH, rpaduKoB. «Cpennue» pe3yJIbTaToB U3MEpEHUIl.
CTaTUCTHUKH BeposiTHOCTD CoOBITHS, 4acTora COOBITHSL. 6
TEeopuun PaBHOBO3MOKHBIE COOBITHSL. [IpencraBnenue 0
BEPOSITHOCTEN T€OMETPUYECKON BEPOSITHOCTH.
KomOunaropuka. Kombunaropasie 3amauu, nepedop
BapuaHToB. [IpaBuiio ymMHOKEHHS.
Hrorosoe 3ansitue TectupoBanue 3
84

Bcero:




@opMbI ATTECTAIIMH 1 OlIEHOUYHbIE MAaTEePHAJIbI

OcHoBHO# (HOPMOI1 TOABEACHUS UTOTOB SIBISIETCS TECTHPOBAHUE.

Mamepuanvt mecmuposanus

Bapuanrl
1. Kakoii yron (B rpagycax) onucbiBaeT MUHYTHas cTpeska 3a 10 Mun?

2. Kakoii yron (B rpagycax) onmucbIBaeT yacoBas ctpeika 3a 20 Mun?

3. Manpuuk mpoIesn ot JoMa 1o HampaslieHH o Ha BocTok 800 M. 3aTeM MOBEPHYII Ha CEBEp U
npomen 600 M. Ha kakoMm paccTossHuM (B METpax) OT JOMa OKa3ajcs MaIbUHK?

4. JleBouka mpouuia OT A0Ma I0 HampasiaeHuto Ha 3amaa S00 M. 3areM MoBepHyIa Ha CeBep U
nponuia 300 m. ITocne aToro ona noBepHysa Ha BocTok U npomwia emie 100 m. Ha kakom
paccTostHuM (B METpax) OT JoMa OKa3alach JEBOYKA?

5. /IBa mapoxoja BBIIUIM U3 MOPTa, CIEAYS OJIMH Ha ceBep, Apyroii Ha 3amaj. CKOpOCTH UX
paBHBI cOOTBETCTBEHHO 15 kM/4 1 20 kM/4. Kakoe paccrosiaue (B KHIIOMETpax) OyAeT MEexXIy
HUMHU Yepe3 2 yaca?

6. B 60 M omHa oT npyro# pactyt aBe cocHbl. Beicota ogHOM 31 M, a apyroii — 6 M. Haiinure
paccTosiHue (B METpax) MEKIy UX BEPXYIIKAMHU.

7. Manbpuuk 1 1eBOYKa, pacCTAaBLIUCh Ha IEPEKPECTKE, MOILLIHU 110 B3AUMHO
NEePIEeHIUKYIAPHBIM JOPOTaM, MaJIbYHK CO CKOPOCThIO 4 KM/4, feBouka — 3 km/4. Kakoe
paccrosinue (B KHIOMETPOB) OyaeT Mexay HuMu depe3 30 MunyT?

8. Uenosek poctoM 1,7 M CTOUT Ha pacCTOSHUU 8 LIAroB OT CTOJI0a, HA KOTOPOM BUCHUT (POHAPD.
Tens uenoBeka paBHa YeThIpeM Imaram. Ha kakoii BEICOTE (B METpax) pacioyiokeH (GpoHaps?

9. Yenosek poctom 1,8 M cTouT Ha pacctossHuu 12 M OT cTon0a, Ha KOTOPOM BUCHUT (pOHAPH HA
BbIcoTe 5,4 M. Halinure 1uinHy TeHU 4eIoBeKa B METpax.

10. [Tnomaap NpsSMOYTOJIHHOTO 3eMENFHOTO Y4acTKa paBHa 9 ra, mmpuHa y4actka paBHa 150 m.
Haitgure nimny 3TOro0 ydyactka B METpax.

11. HaitauTte nepuMeTp IpsAMOYTONEHOTO YUacTKa 3€MJIH, IIOMaah KoToporo pasHa 800 M? 1
OJIHa CTOpOHA B 2 pa3a 6ombiie apyroi. OTBET AaiiTe B METpax.

Bapuanr 2

1. B xakoe U3 cieaylonux BeIpaKeHHI MOKHO IpeoOpa3oBaTh mpousBeneHue (X —2)-(Xx—3)?
1. (2—-x)-(x=3) 3. (2—x)-(3—x)
2. (x=2)-(83—x) 4, —(x=2)-(x=3)

2. YkaxuTte BBIPAXKCHUC, TOKACCTBECHHO PABHOC I[pO6I/I

. X—a . a—X 3 X—a 4. X—a
b-y y—b y—b y—b
3. B BIpakeHHH 6X° —4Xy BBIHECIH 3a CKOOKM MHOXKHTENb — 2X . B kakoM ciydae
npeoOpa30BaHUE BHITIOJIHEHO BEPHO?
. —=2X-(=3x—-2y) 3. -2x-(2y+3)
. —=2X-(2y—=3x) 4. —2x-(3x—-2y)
. Yrpocture Beipaxkenue 12a+3-(a—2)°.

. Ypocture Beipaxkenne (b—2)° —2b-(5b—2).

N, ODNEFE O & DN B

. —9b* +4 3. —9* -8b+4

. —9° +8b+4 4, —9b* —6b+4

. Ynpocrure Beipaxenue (0—6)° —2b-(3b—6).
. —5b* —6b +36 3. —5b* —4b+36

. —5b”* +6b+36 4, —5b* +36



7. TIpeobpa3yiiTe B MHOTOUIEH BhIpaxkeHne 3C- (C+2) —(3+C)°.
8. Kakoii u3 crieiyronux KBaJIpaTHbIX TPEXWICHOB HEIb3sl Pa3JI0KUTh HA MHOXKHUTEIN?
1. x> —2x-1 3. X* —4x+5

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

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

10. Cokpatute aApoOh 5ab 5
ab-a
5b 5 5b 3 5 4 E
"b-a "b-a "1-a " a
b? +5b
11. Cokparure apoOb .
P PO b2 _25
12. Haiinute pa3HOCTD 1 S .
X Xy
2
13. Haiinute pasHOCTD -5x.
3x—2
14. BpinonHuTe yMHOKEHHE — a > (ab —b?).
a‘-b
2 2
15. BoinosnHuTe YMHOKEHNE S 2b 4 .
3a 9a-3b
16. BeimosHuTE NEI€HAE b® ._ D
' a?—b%? a’+ab’
a a’
17. BeimosHuTE NEIEHNAE R >
ab—-b° a“-2ab+b
3
18. Yupocture BeIpaxxeHne — .
P P a’-b*> a+b
2 2
19. Yupocrtute BbIpakeHne — — a b, a .
a ab b
20. YopocTuTe BBIpaXKeHHE (E — EJ L .
a b)b-a
Bapuanr 3

1. Topoxackoit OrokeT coctaBisieT 45 MIIH. p., a pacXojbl Ha OJIHY M3 €ro craTeil COCTaBUIIM
2,5%. Ckonbko pyOsiei moTpaueHo Ha 3Ty CTaThIo OroKeTa’?

1)5625000 p. 2)562,5 p. 3)50625000 p. 4) 562500 p.
2. Tlepen mpexacraBieHWEM B IMPK U MPOAAXKH OBLIO 3arOTOBIIEHO HEKOTOPOE KOJIHMYECTBO

2
BO3YIIHBIX IITapUKOB. Hepeﬂ HavYaJioOM MpCACTABICHUSA OBLIO HpOIIaHOg BCCX BO3AYIIHBIX

[IApUKOB, a B aHTpakTe — emle 12 mryku. [Tocie aToro ocranack TpeTh BcexX mapukoB. CKOIBKO
[IApUKOB OBLJIO MEPBOHAYAIILHO?

1)40 2)80 3)120 4)160

3. COeperaTelbHBIN OaHK HAYUCISIET Ha CPOUHBINA BKIaa 20% romoBeIX. Bria uuk moJoXWI Ha
cuet 800 p. Kakas cymma Oyzmer Ha 9TOM cUeTe 4epe3 T/, €CIIM HUKAKUX OIMEpaluii CO CYeTOM
MPOBOJIUTHCS HE OyaeT?

1)960p. 2)820p. 3)160p. 4) 1600 p.



4. Ha cuer B 6aHKke, 0X0J 110 KOTOpoMy cocTaBisieT 15% ronobix, BHecaH 24 Toic. p. CKONbKO
TeICAY pyOsiell OyneT Ha 3TOM cyeTe 4Yepe3 roJl, €ClAM HUKAKUX OIepaluid co CYEeTOM
IPOBOJIUTHCA HE OyneT?

5. Kakas cymma (B py0ssix) Oymer mpocTaBieHa B KACCOBOM Y€Ke, €CIIM CTOMMOCTh ToBapa 520
p., ¥ IOKYIATENb OIUIAYUBAET €TI0 110 IUCKOHTHOU KapTe ¢ 5%-HOW CKUIKOMN?

6. ToBap Ha pacnponaxe yueHwi Ha 20%, npu 3ToMm oH ctai ctouTh 680 p. CKOJIBKO CTOMI
TOBAp 10 pacrnpojaxu’?

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

7. T'ocynapctBy npuHamiexxut 60% akuuili npeanpusTHs, OCTaJbHbIE aKUUU IPUHAJJIEkKAT
gacTHBIM JumaM. OOmasi mpuObUIb MPENNpHUATHS MMOCIE YIUIAThl HAJIOTOB 3a TOJA COCTaBHJIA
40 muH. p.. Kakas cymma U3 310l npuObUIM JOJKHA TOMTH Ha BHIIJIATY YACTHBIM akLIMOHepam?
1)400000 p. 2)16000000 p. 3)24000000 p. 4) 100000000 p.

8. AKUMM TNpeAnpusTHs pacHpeieseHbl MeXJy TIOoCyJapCTBOM M YacTHBIMH JIMIIAMU B
otHomeHnH 3:5. OOmas mpuObUIb NPEANPHUATHS MOCJIE YIUIAThl HAJIOrOB 3a T'OJ COCTaBUIIA
32 muH. p. Kakast cymma 13 3T0i puObLIM JODKHA MTONTH Ha BBIIUIATY YaCTHBIM aKI[MOHEpam?
1)4000000 p. 2) 12000000 p. ) 20000000 p. 4) 6400000 p.

9. Ha nmoct npencenarens HIKOJIBHOIO COBETa NPETEHIOBAIM JBa KaHAuAara. B roiocoBanuu
npussiin yuactue 120 genosek. 'osoca Mexy KaHAWIaTaMH paclpeAeuiIiCh B OTHOILIEHUU
3:5. CKOJIBbKO roJI0COB MOMYYUIT MOOEIUTENb?

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

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

Bapuant Ne 4

1. Kakue u3z caedyrowux ymeepicoeHull epHbul?

1) Yepes ntoOble TpH TOUKU NPOXOAUT He OoJiee 0THOM MPSAMOIA.

2) Yepes m100ble TpU TOYKU MPOXOJUT POBHO OJIHA MpsIMast.

3) Ecnum nBe mnapajuienbHble MpsIMBIE ME€pPECEUEHbl TPEeThed NPSIMON, TO BHYTPEHHHE
OJTHOCTOPOHHUE YTJIbl PABHBI.

4) Ecnu nipu nepecedyeHnu ABYX NPSMbIX TPEThEU MPSIMON COOTBETCTBEHHBIE YTIJIbl COCTABISIOT B

cymme 180°, To 3TH ABE MpsIMbIE MapauIeIbHBbI.

2. Kakue u3 caedyrouwjux ymeepicoeHull epHbl?

1) Ecau npu nepecedyeHny IByX NPSMBIX TPEThed MPSMOIl BHYTPEHHUE HAKPECT JISKAIINE YIJIbI
paBHbl 70°, TO BE MpsIMBbIE MapalIeIbHBI.

2) Yepes nr00ble TpU TOYKU MPOXOJUT POBHO OJIHA MpsIMast.

3) JIroOble Tpu MpsMbIE UMEIOT HE MEHee OAHON OOIIei TOUKH.

4) Yepes nro0Oble 1BE TOUKH MPOXOAUT HE MEHEE OJIHOM MPSAMOii.

3. Kakue u3 caedyrowjux ymeepicoeHull 8epHbl?

1) Yepes moOyro TOUKY NPOXOAUT OoJiee OAHON MPSIMOH.

2) Yepes mo0ble ABE TOYKU MIPOXOAUT HE OoJiee OHOM MPSIMOH.

3) Uepes mro0ble 1BE TOYKH MPOXOIUT HE MEHEE OJTHOM MPSIMO.

4) Ecnu npu nepeceyeHnt ABYX NMPSMBIX TPeThel MpsSMOi BHYTpEHHHE HAKPECT JIeXKAIUe YIIIbI

cocraBisitoT B cymme 90°, TO 3TH BE MPsIMBIE ITapauIeIbHEIL.

4. Kakue u3 caedyroujux ymeepicoeHull 6epHbl?

1) Ecu onun yron tpeyronsHuka 0osnsine 120°, To qBa npyrux ero yria menbine 30°.
2) Eciin aBe CTOpOHBI TPEYTOJIbHUKA PaBHBI 3 U 4, TO €ro TPEThsl CTOPOHA MEHBIIIE 7.
3) B TpeyronpHUKE MPOTHB MEHBIIIEH CTOPOHBI JICKHUT OOTBIIHKA YTroJI.

4) Ecnu Bce BBICOTHI TPEYTOJIbHUKA MEHBIIIE 1, TO U BCE €T0 CTOPOHBI MEHbIIE 1.



5. Kakue u3 caedyrwux ymeepicoeHutl epHul?

1) B TpeyronbHuKe NIpOTUB MEHBILIEH CTOPOHBI JIEKUT MEHBIINM YTOJI.

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

3) Kaxxnast cropoHa TpeyrojpbHHKa 00JIbIE CYMMBI IBYX JAPYTHX CTOPOH.

4) B tpeyromsuauke ABC , mist kotoporo AB =4, BC =5, AC =6, yron A HauGosbImmii.

6. Kakue u3 caedyrouwjux ymeepcdeHuli eepHbi?

1) Eciu B tpeyronsuuke ABC yriuel A u B paBubl coorBerctBenno 40° u 70°, TO BHeEMIHUA
yroJl 3TOro TpeyrojbHuka ¢ Bepumnoi C pasen 110°.

2) Ecnu nBa yrna tpeyronbHuka Menbie 30°, To ero Tpetuid yron 6omibie 120°.

3) Ecau aBa yria tpeyronbauka paBubl 40° u 70°, To Tperuii yron pasen 70°.
4) TpeyroiabHUK CO CTOpOHAMHU 2, 2, 3 CyIIeCTBYeT

7. Kakue u3 caedyrouwjux ymeepicoeHull epHbl?
1) Eciu nyra okpyxuOcTH coctaBinsier 80°, TO HEHTpaIbHBIN yrojl, OMUPAIOLINICS Ha 3Ty YTy,

paBen 40°.

2) Eciiu paguycel IBYX OKPY>KHOCTEH paBHBI 3 M 5, @ pacCTOSHUE MEXKAY UX IEHTPaMU PaBHO 1,
TO 3TH OKPY>KHOCTHU TIEPECEKAOTCH.

3) Eciin panmumyc OKpy>KHOCTH paBeH 3, a pacCTOSTHUE OT IIEHTPa OKPYKHOCTH JIO MPSIMON PaBHO
2, TO 3T TPSMAst U OKPYKHOCTh TIEPECEKAIOTCS.

4) BriucaHHbIC yIIIbl OKPYKHOCTH PaBHBI.

8. Kakue u3 caedyrwouwjux ymeepicdeHull gepHui?
1) Ecau Brimcanusiit yron paBeH 30°, TO IEHTpaJbHBIA YroJ, ONMUPAIONIUICS HA Ty K€ AYTY

OKpPYHOCTH, paBeH 60°.

2) Yepes mo0ObIe TpU TOYKU MMPOXOAUT HE 00Jiee OHONU OKPYKHOCTH.

3) Ecnu paanycel IByX OKpY:KHOCTEH paBHBI 3 U 5, a pacCTOSHUE MEX]ly UX IIEHTpaMH PaBHO 1,
TO 3TH OKPY>KHOCTH TIEPECEKAFOTCH.

4) Yepes mroOble YEeTHIpEe TOUKH, HE TMPHUHAJICKAIINE OJHON MPSIMOU, MPOXOAUT €AUHCTBEHHAs
OKPYHOCTb.

9. Kakue u3 caedyroujux ymeepicoeHull epHbul?

1) BrincanHsbie yriibl OKpY>KHOCTH pPaBHBI.

2) Ecnu paanyc OKpYKHOCTH paBeH 2, a pacCTOSHUE OT LIEHTPa OKPYKHOCTH A0 MPsIMOM paBHO
3, TO 3TH NpsiMasi ¥ OKPY>KHOCTb HE UMEIOT OOIIUX TOYEK.

3) Uepes mto0ble TPpU TOUKH MPOXOAUT He 6oJiee 0THOW OKPYKHOCTH.

4) Ecnu paccrosiHue MEXAY LIEHTPaMH JBYX OKPYKHOCTEH MEHbIIE CyMMbl PaJlyCcoOB, TO 3TH
OKPYKHOCTH TIEPECEKAIOTCS.

10. Kakue u3 caedyrowux ymeepicoeHull epHbul?

1) Ecnmn oamH w3 yriaoB mapajuienorpamma paBeH 60°, TO TPOTHBOIOJIOKHBIA €My YToll
pasen 120°.

2) Ecniu ocHOBaHus Tpaneuuu paBHbI 4 U 6, TO cpeaHss JIUHUS 3TOH Tpaneuuu pasHa 10.

3) JlnaroHanu KBajpara paBHBbI.

4) naroHany napajuieJorpaMMa JeNAT €ro yrilbl OMOJIaM.

11. Kakwue u3 cienyronmx yTBepKaeHUH BEPHBI?
1) Anaronanu kBajapara JENST €ro YIJIbl OMoJIaM.

2) CyMMa yTIIOB BBITYKJIOTO YeThIpeXyroyibHuKa paBHa 180°.
3) Auaronanu napajiienorpaMma nepreHInKyIspHBbI.
4) Ecnu B napajuiesiorpaMMe TUaroHalId paBHBL, TO 3TOT apajuleorpaMM — MPSMOYTOJIbHUK.



12. Kakue u3 caedyrouwjux ymeepicoeHull 6epHbvi?

1) Ecniu cymma Tpex yrioB BBITYKJIOro yeThipexyroiabHuka paBHa 200°, TO ero 4eTBepThIil yromi
paBen 160°.

2) Auaronanu napajuiejaorpaMmma paBHBI.

3) [luaronanu KBajpara AEJSAT ero YIibl MONojaMm.

4) Ecmm B mapawienorpaMMe JIUaroHad PaBHbl W TNEPICHIUKYISAPHBI, TO OTOT
napajuiesiorpaMMm — KBaJpar.

Bapuanr 5

1. B TpeyronbHuKe OAHa M3 CTOpOH paBHa 10,a omylieHHas Ha Hee BbICOTa — 5.
Haitgure nmmomaas TpeyroiabHUKA.

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

3. B TpeyrospHMKe OZHA M3 CTOPOH paBHa 21, a onylieHHasa Ha Hee BbicoTa — 29.
HanguTe niiomaib TpeyroJibHUKA.

4. B TpeyroJibHHKe O/lHa U3 CTOPOH paBHAa 2, a oNylleHHas Ha Hee BbicoTa — 17.
Hanpure nuiomab TpeyroJbHUKA.

5. B TpeyrosbHUKe OJHa U3 CTOPOH paBHA 7, a OmylleHHas Ha Hee BbicoTa — 1.
Hanpure nuiomasb TpeyroJbHUKA.

6. B TpeyrosibHuKe 0JHa U3 CTOPOH paBHa 10, fpyrasa paBHa 103, a yroJ Mexay
HUMHU paBeH 60°. HaliauTe mioma/ b TpeyroabHUKA.

7. B TpeyrosbHUKe OoJHA M3 CTOPOH paBHa 2, pyras paBHa 183, a YyroJ MexAy
HuMU paBeH 60°. HaliguTe niowma/ib TpeyroabHUKA.

8. B TpeyrosbHMKe 0JjHa U3 CTOPOH paBHa 16, apyras paBHa 1643, a yroJ Mexnay
HuMM paBeH 60°. HaiiuTe noma/b TpeyroabHUKA.

9. B TpeyrojibHMKe OJjHa U3 CTOPOH paBHa 12, npyrad paBHa 22\/5, a yroJ Mexny
HuMM paBeH 60°. HaiiuTe noma/b TpeyroabHUKA.

10. B TpeyrosibHUKe 0JHa U3 CTOPOH paBHa 10, Apyrasa paBHa 10v2, a yroJl MeXAy
HMMU paBeH 45°. HaliauTe niowma/ib TpeyroabHUKA.

11. B TpeyrosibHUKe OZjHa U3 CTOPOH paBHa 28, ipyras paBHa 26\/5, a yroJ Mexnay
HMMM paBeH 45°. HaiiuTe noma/b TpeyroabHUKA.

12. B Tpeyro/sibHMKe OJiHa U3 CTOPOH paBHa 18, Apyrasa paBHa 7\/5, a yroJ Mexay
HMMU paBeH 45°. HaiiauTe nioua/ b TpeyroabHUKA.

13. B TpeyrosibHUKe OJlHAa U3 CTOPOH paBHA 29, aApyras paBHA 23V2, a yroJ
Mexly HUMM paBeH 45° . HaiiuTe mioma/b TpeyrojbHUKa.

14. B TpeyroJsibHUKe OJiHA U3 CTOPOH paBHa 10, Apyrast paBHa 10V3, a YTOoJ1 MeXIy
Humu paseH 120°. HaiiuTe nuomazb TpeyroabHHUKa.

15. B TpeyrosibHUKe OJHA U3 CTOPOH paBHa 4, Apyras paBHA 1143, a yroJl MeXay

HUMH paBeH 120° . Haiigure miomwasns TpeyroJibHUKA.
Bapuant 6

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

4. Pemnte ypaBHeHne 5(X—2) = 2X.



5. Pemnre ypaBHenue —5(3—X) = 2x+7.

6. Pemmte ypaBHenne 9—2(3—4x) = -2x+1.

7. Pemute ypaBuenue 9+ 2(3—4x) =3x—3.

8. Pemure ypaBHenue 9—2(3—4x) = 2x+1.

9. Pemure ypaBHenue 3(10—7x) —x =-3.

10. Pemiute ypaBHeHue —5(—9+3x) —5x =-10.
11. Peurute ypaBHeHue 4(8+ 7x)—10x =8.

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

17. PemuTe ypaBHeHHe X° +3X =4,

18. PemnTe ypaBHeHHe X° = 2X+8.

19. Pewminte ypaBHeHHE X —g = % .

20. PemunTte ypaBHeHHE X + g =

Bapmuant 7

B ciywaitHom skcniepumMeHTe OpocaroT JiBe UrpaibHbie kocT. Haiinure BeposSTHOCTH TOTO, 4TO B
CyMMe€ BBINAJET 5 0OUKOB. Pe3ynbTar OKpyriauTe A0 COTHIX.

B ciydaiiHoM 3KcriepUMEHTEe CUMMETPUYHYIO MOHETY OpocaroT Tpuxabl. Haiinure BeposTHOCTB
TOT'0, YTO OpEJ BBINAJECT POBHO JBa pas3a.

B uemnuonare mo rumHactuke y4yactByroT 50 cnoprcmeHok: 24 u3 CIHA, 13 u3 Mekcuku,
ocranbHble — u3 Kananel. Ilopsaok, B KOTOpPOM BBICTYNAalOT TMMHACTKH, OIpEAEsAeTCs
xpebueM. Haiiaure BeposITHOCTh TOTO, YTO CIIOPTCMEHKA, BBICTYIAIOIIAsl TIEPBOM, OKaXKeTcs U3
Kanagpr.

B cpennem u3 1400 camoBbIX HAcocoB, MOCTYNMBIIMX B Mpojaxy, 7 moxarexaror. Haiinure
BEPOSTHOCTH TOT'0, YTO OJIMH CIIy4aifHO BBIOPAHHBIH JIJIsI KOHTPOJIS HACOC HE TOATEKAET.

®abpuka BellyckaeT cyMKd. B cpennem Ha 200 KayeCTBEHHBIX CYMOK MPHUXOAUTCS YETHIpE
CYMKH CO CKPBITBIMH AedekTamu. Haiinure BeposSTHOCTH TOTO, YTO KYIUIEHHAs! CyMKa OKa)KeTCs
KaueCTBEHHOU. Pe3ynbTaT OKpyriauTe 10 COTHIX.

B copeBHOBaHMSX MO TOJIKAHUIO S/Ipa YYAaCTBYIOT 3 COPTCMEHa N3 MakeloHuH, 8 ClIOPTCMEHOB
u3 CepOumn, 3 cnoprcmena u3 Xopsatuu u 6 — u3 CinoBenuu. [lopsaaok, B KOTOPOM BBICTYHAIOT
CIOPTCMEHBI, omnpenensercs xxpeduem. Haiiaure BeposTHOCTh TOTO, YTO CIIOPTCMEH, KOTOPBIH
BBICTYTIAET MOCIEAHNUM, OKaxeTcs u3 CepOun.

Hayunas kongepenus npoBoautcs B 5 aneil. Beero 3amanupoBaHo 75 T0KJIaoB — MEpPBbIE
Tpu AHS 10 15 NOKJIanoB, OCTalbHBIE paclpeiesieHbl NOPOBHY MEXIY YETBEPTBIM M ISTHIM
masmu. Tlopsaok mokmamoB omnpenensercs: kepeObEéBkoil. KakoBa BepOSTHOCTh, YTO JOKJIA
npodeccopa M. okaxkeTcs 3arIaHUPOBaHHBIM HA MOCIETHUHN 1eHb KOH(pepeHIIN?



8.

10.

Konkypc ucnonuureneii nposogurcs B 3 aHs. Beero 3asBieHo 45 BBICTYIUIEHUM — IO OTHOMY
OT KaXIOW cTpaHbl. B mepBblil eHb 27 BBICTYIIEHUM, OCTalbHBIE PACIpPENEIEHbl IIOPOBHY
MEXIy ocTaBmIMMHCA THAMH. [lopsoK BBICTYIUIEHHH ompenenseTcs xepeObéBkoi. Kakosa
BEPOATHOCTb, YTO BBICTYIUIEHHE IIpesicTaBuTeNsd Poccuu cocTouTcst B TpeTuil 1IeHb KOHKYypca?

[lepen HauanmoM MEpBOro Typa YEMIMOHATA IO LIAIIKAM YYaCTHHKOB Pa3OMBAIOT HA UIPOBBIC
napsl CIIy4aiiHbIM 00pa30M C MOMOIIBIO Kpebusi. Bcero B ueMnuonate ydacTByeT 26 MIAIIUCTOB,
cpeau KoTtophix 3 ydactHuka u3 Poccuu, B Tom uncne Bacunuii Jlykun. Haitaure BeposiTHOCTh
TOTO, 4TO B IepBOM Type Bacunuii JIykun Oyner urparb ¢ KakuM-1u00 mamuctom u3 Poccun?

B cOopuuke OwieroB mo xumuu Bcero 50 OmietoB, B 20 M3 HUX BCTPEYAETCS BOMPOC IO
yriaeBoaopoaaM. Haiiiute BEpOSITHOCTh TOTO, YTO B CIIy4aifHO BRIOPAHHOM Ha 3K3aMeHe Ouiere
HIKOJIbHUKY JIOCTAaHETCS BOIIPOC IO YTIIEBOIOPOAAM.

BAPUAHT 8
1. Pemmre HepaBeHCTBO 7 —3(—6x + 7)< —1.
2. PemuTe HEPaBEHCTBO — 4 + 2(— 10x — 3) <—6.
3. PemmuTe HEepaBeHCTBO 2 + 2(1— 6x) <3x—9.
4. Pemmre HepaBeHCTBO 8 —10(7 —3x)>8x — 2.
5. Pemmre HepaBeHCTBO — 4+ 3(2 —7x)> —10x+ 4.
6. Pemmre HepaBeHCTBO 2 —2(—7 + x) < —7Xx— 2.
7. Pemmute HepaBeHCTBO —8 —10(—3+2x)<3x—4.
8. PemmTe HepaBeHCTBO —8 —6(5+ 2x)> —6X —9.
9. Pemmre HepaBeHCTBO —8(1+ 3x)—4x < —6.
10. Pemmre HepaBeHCTBO — 5(4 —9x)+10x >10.

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

15. Pemmte HepaBeHCTBO X° +11X < —28.



Bapuanm 9
1. Pacnoaosxcume 8 nopsadke 8o3pacmaHusi yucaa: 4,5, \/Z 2./5.

BapuaHmbt omeema

1. 24/5:4,5; /21 2. J21:4.,5; 2.5
3.4,5: \/21; 25 4. \21; 245:45

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

BapuaHmbt omeema

1.9,5;4/91; 2./23 2.9,5; 24/23; /91
3. 2./23;491; 95 4. \/91:9,5: 24/23

2
3. Hatidume 3HayeHue 8blpaiceHusi: ﬁ%l

BapuaHmbl omeema

2.27

N

27

4. Halidume 3HayeHue 8bIpaiceHusl:

7y

BapuaHmbl omeema

12 29
49 2401

52 2.2
16807 7

5. Kakoe u3 caedyrowux evipasxcenuii pagno5°

BapuaHmbl omeema

1. (5*)° 2.5% -5°
5 5"
3.5_6 4 TG

6. Kakoe uz caedyouux svipasceHuti pasHo: 512-5".



Bapuanmul omeema

1. 512" 2. 4096"

3.8 4. 8%

7. Haiioume 3navenue evipascenus: (1,3-107°)(2-107%)

Bapuanmui omeema
1. 2600000 2. 0,000026

3.0,0000026 4.0,00026

)"
8. Hpeacmaebme 8blpajceHue 5 8 sude cmeneHU ¢ OCHOBAHUEM C.
C

BapuaHmbl omeema

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

6 -4

X7 - X
Bapuanmbl omeema
1. x* 2. x7*°

3. x* 4. x™*
. of 5 1
10. Hatidume 3HayeHue 8vipasxceHus: a°\a | npu a=7.

Bapuanmbvl omeema

1.7 2. 1
7
-1 4.-7
7
5°.5°

11. Boivucaume ————
5711

Bapuanmui omeema

1. —— 2.-5

3. 1 4.5
S



2
12.Hatidume 3Ha4eHue 8bIpadceHusl: ﬁ%l

13. Hatidume 3Ha4eHue 8bIpaHCEeHUs: >
[2v3)

/8435
Tio

15. Hatidume 3Ha4eHue 8blpaxceHusi: 31932 -4/38

14. Ynpocmume 8blpaxceHue:



YYEBHO-METO/IHYECKOE U HHOOPMALIMOHHOE
OBECIHIEYEHUE I1POI'PAMMABI

a) OCHOBHAs JIUTEepaTypa:

1. Janunecep, B. A. Metonuka oOydeHusi MareMaruke. [IpakTUKyM 1O peHieHuIo
IIKOJIBHBIX 33124 [ DJIEeKTPOHHBIN pecypc]: yueoHoe mocodue / B. A. anunarep. - 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]: MeTtoauueckue
pexomennanuu / A.I'. Kanbmuna, .I'. Kopuesa. — buiick: TOYBIIO «AI’'AO», 2010. - 72 c.

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

4. Cemenos, A.B. Penerunnonsle BapuanTel. OCHOBHOH rocyapcTBeHHbIN Sk3ameH 2015
[Tekct]: Yuebnoe mocobue / A.B. Cemenos, W.P. Bwicoukuii, 1M.B. fAmenko. — Mockaa:
Wuremnexr-Lentp , 2015. - 80 c.

0) JOMOJIHUTE/IbLHAS JIUTEpaTypa:

1. JKagspos, A. JK. TlpopuibHoe 0oOyueHHE MaTeMaTHKE cTapuiekiaccHuKoB [Tekcr]:
yueOHo-muaakTnuueckuii  kommieke/  A. K. Kadsapo. - 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/IHOI'O JIOCTYIIA
1. ®epnepanbHbIl HHCTUTYT MEJArOTMUECKUX U3MEPEHUM
http://fipi.ru/
2. http://mathege.ru/or/ege/Main
Ha nannowMm caiite npeacTaBieHbl BCE IMPOTOTUIIBI 3a/1a4 IIKOJIBHOTO Kypca MaTeMaTHKHU.
3. http://pemyers.pd/
Ha nanHOM caiiTe npencTaBieHbl BCE MPOTOTHUIIBI 33a4 IIKOJIBHOTO Kypca MAaTeMaTHKH.
3/1ech MOKHO MOTPEHHMPOBATHCS B PEHICHUM 3a/ad MpU IOJIrOTOBKE K cJade TecTa I0
OCTaTOYHBIM 3HAHUAM IIKOJIBHOTO Kypca MaTEMaTHUKU
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