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1. HosicHuTEIBLHAS 3AIIHCKA

1.1. HopmaTuBHO-ipaBoBasi 0CHOBA NMPOrPaMMBbl
JlononuurenbHast oOpa3oBarenpHasi oOlIepa3BuBaromias nporpamma «Marematuka» (ganee —
porpaMMa) COCTaBJIeHa HAa OCHOBE CIEAYIONIMX HOPMAaTHUBHBIX MTPABOBBIX IOKYMEHTOB:
— ®@enepanbhblid 3aK0H 0T 29.12.2012 Ne273-D3 «O06 ob6pazoBanuu B Poccuiickoit deneparumny;
— IIpuka3z MunucrepcTtBa obpazoBanus u Hayku Poccuiickoir ®eneparuu ot 29.08.2013r. Nel008
«O0 ytBepxkaenuu Ilopsinka opraHuzaluy U OCYHIECTBICHHUS 00pa30BaTEIbHON JIEATEIBHOCTH IO
JIOTIOJTHUTEILHBIM 00111e00pa30BaTeIbHBIM IPOTPaMMam.

1.2. AkTyajbHOCTH (Ielaroruyeckasi mejiecoo0pa3HoCcTh) H HOBHU3HA MPOrpaMMbl

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 ONITUMABHBIX YCIOBUH JIIIs
(GbOopMUPOBAHUS U MOBBIMICHUS MOTUBAIIMU K H3yYCHUIO MATEMAaTUKH Ye€pe3 UCTOIh30BAHUE AKTUBHBIX,
TPaIUIIMOHHBIX U HETPAUIIMOHHBIX METOIOB U (hopM 00yUCHHUSI.

[Iporpamma cocraBieHa i CiylmiaTeiaed 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 NPUHIMIIAX OOOOINEHHUS M CHCTEMAaTHU3allud y4eOHOro MaTepualia IO MaTeMaTHUKe C
yuetoMm «Crienudukay KOHTPOJIBHBIX U3MEPHTEIBHBIX MaTepuaioBy M Ha ocHoBe «Komudukaropa
JJIEMEHTOB COJICP)KaHUST M TPeOOBaHWUN K YPOBHIO TMOATOTOBKM  BBIMNYCKHHUKOB 9 KJIaccoB
00mIeo0pa3oBaTenbHBIX yupekaeHui s nposeacaus B 2019 romy rocynapcTBEHHOH aTTeCTallMH 110
MaTeMaTHKE.

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

Hoesusna miporpaMMbl 3aKJIIOYAETCs B PEAIM3aliU MOJMBAPUAHTHOTO MOIX0Aa K OpraHU3aIllUH
00pa30BaTeNbHOTO MPOIIECCa, MCIONb30BAaHUN CUCTEMBI B3aMMOCBS3aHHBIX 3aHITHM, BHICTPOCHHBIX B
JIOTUYECKOW TMOCIIEJIOBATEIbHOCTH W HANPABICHHBIX HA AaKTUBU3AIMIO TI03HABATEIHHOW cepsl
0o0y4aromuxcsi MOCPEACTBOM MPUMEHEHUS Pa3HOOOPa3HBIX MEAArOTHYECKUX TEXHONOTUH U (hopm
paboThl, MHTETPUPYIOIMIUX pa3HbIC BUIBI JIEATEIHPHOCTH HAa OCHOBE EAWHOW TeMbl. [IpenmymiecTBO
HpeﬂnaraeMOf/'I IporpaMmbl 3aKJIO4YacTCsl B TOM, YTO IIpU 06yUICHI/II/I MAaTE€MAaTUKE OCHOBHOC BHUMAHHC
ynaensieTcsi BBIpaOOTKE YMEHUI M HAaBBIKOB PEIICHUS MaTEMaTHUECKUX 3a/1a4.

1.3. HanpagBjieHHOCTb NPOrpaMMBbl, e Lejdb U 3a1a4u
IIpocpamma npeaHa3zHaueHa AJis NOATOTOBKH K OCHOBHOMY roCyAapCTBEHHOMY DK3aMEHY 110

MaTeMaTHKe.

OCHOBHO¥ yenblo IPOrpaMMBI SIBIIsIeTCS (POPMUPOBAaHUE CUCTEMATU3UPOBAHHBIX 3HAHUM,
YMEHMH 1 HAaBBIKOB B 00JIACTH IIKOJBHOTO Kypca MaTeMaTUKH, HEOOXOAUMBIX JUUISl CIauM dK3aMeHa.

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 €
HaJJIeXallel oJTHOTOM He MOTYT OBITh PacKpbITHI, a B coaepkanuu 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/IKaTOPC
9JICMCHTOB COACPIKAHUSA OI'sD o MaTE€MaTHuKe;

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



- BBINIOJIHSATH IPe0Opa3oBaHusl alireOpandyecKuX BbIpaXKeHHUI;

- pemaTh ypaBHEHUS U HEPABEHCTBA M MX CUCTEMBI;

- CTPOUTH U YUTATh rpaduKu PyHKITUI;

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

- paboTaTh CO CTATUCTUYECCKON MH(DOpMaIel, HAXOUTh 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 337249 [ITIKOJILHOTO Kypca MaTeMaTHUKH, IPEAIaratonuxcs 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

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

Ha nexkumsix packpblBalOTCS OCHOBHBIE TEOPETUYECKHE IIOJOXKEHUS, IPAKTUUECKUE 3aHATUS
HalpaBJieHbl HA 3aKpEIUICHUE TEOPETUYECKMX 3HaHWM. Peanuzauus nporpaMmbl IOCTpOEHA Ha
WCIIOJIb30BAHUU AKTUBHBIX METOJIOB 00YUYEHUsI, COBMECTHON TBOPUECKOM ACSATEIHHOCTU MPETogaBaTest
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.
ApudmeTndeckne ASUCTBUS HaJ HaTypalbHbIMU uyuciaMu. CTeneHb ¢ HATypalbHBIM IOKa3aTeJeM.
HenumocTth HaTypanbHBIX uncen. [Ipusnaku nenmumoctu Ha 2, 3, 5, 9, 10. [IpocTsie U cocTaBHBIE YHUCIA.
PaznoxxeHne HaTypalbHOTO YHMCIa Ha MPOCThie MHOXUTeMH. Hambomnpmmii oOummili genurens u
HavMMeHbIIee 001Iee KpaTHoe. JleeHne ¢ 0CTaTKoOM.

Jpodu. OObikHOBeHHass ApoOb. OcHoBHOe cBoiicTBO npobu. CpaBHeHHE JIpOOEii.
ApudmeTrnueckue 1eWCTBUS ¢ OOBIKHOBEHHBIMU JIpo0siMu. HaxoxaeHune yacTi OT IIeJIOT0 U LEeJIoro Mo
ero uvactu. Jlecatuunas ApoOb. CpaBHEHHE IECATUYHBIX JpobOel. Apudmernyeckue eHCTBUSA C
JIecATUYHBIMU 1poOsimu. [lpencraBimenue necATHYHONW JpoOM B BHJIE OOBIKHOBEHHOH IpoOH H
OOBIKHOBEHHOH B BUJIE JIECSITUYHOM.

Paunonaabubie ymciaa. Llenple yncna: mosioXKUTENbHBIE, OTPULIATENIBHBIE W HYJIb. Momyib
(aObcomoTHas BenuuunHa) yucia. CpaBHEHHE paIlMOHANBHBIX 4YHcen. Apudmeruueckue IEHCTBUSA C
pauroHanbHBIMU yucaaMu. CTENeHb ¢ UEIbIM oKa3aTeaeM. YMCI0BbIE BEIPaKEHUS, MOPAIOK IEHUCTBUM
B HHUX, HCIOIb30BaHUE CKOOOK. 3aKkoHBl apuPMETHUUECKUX JIEHCTBUI: TMEePEMECTHTEIbHBIMH,
COYETaTEIbHbIN, PACIIPEAETUTEIbHBIMN.

JelicrBuTeabHbIe Yncaa. KBagpaTHslii KopeHb U3 uucia. Kopens tpetbeil 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
UppallMOHATIBHOM uuciie. JlecATUuHble NPUOIMKEHUS MPpPalUMOHANBHBIX uucell. JlelicTBUTENbHBIE



yucia Kak O0eCKOHEUYHBIE JecSITHYHbIe ApoOu. CpaBHEHHE NEHCTBUTEIBHBIX YHCEN, apu(PMETHUECKUE
NEeNCTBUS HAJl HUMH.

N3mepenus, npudIM:KeHus1, OUeHKU. EquHUIbI n3MepeHus AJIMHBL, II0Maau, 00beMa, Macchl,
BpEMEHHU, CKOpOCTH. Pa3Mepbrl OOBEKTOB OKPYKAIOIIETO HAC MHUpPa (OT 3JIEMEHTApPHBIX YaCTUIl O
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, BbIpaXKeHHe OoTHouIeHus: B nmpoueHTax. [Iponopuus. IlponopruonansHas 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 ). UKCII0BOE 3HaUE€HUE OyKBEHHOT'O BBIPAKEHHUS.
JlonmycTumble 3HaUeHMsI IEPEMEHHBIX, BXOASIUX B alireOpandeckue BelpaxkeHus. [loacraHoBka
BBIPa)KEHUI BMECTO IIEpEMEHHBIX. PaBeHCTBO OYKBEHHBIX BhIpayKeHHH. TOXIECTBO, T0KA3aTEIHCTBO
ToxaecT. [IpeoOpa3oBanus BeipakeHui. CBOMCTBA CTEMEHEH C IEIbIM IToKa3aTejaeM. MHOTO4IeHHI.
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 Ky0oB. 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 MmHOrounena. Anreépandeckas apo0s. Cokpaienue gpobeit. JleiictBus ¢ anredpandyeckumu
npo0siMu. PanimonanbHbIe BEIpaXKEHUS M UX 1peoOpa3oBanus. CBOMCTBA KBaApaTHBIX KOPHEH U UX
IIPUMEHEHUE B BBIUUCIICHUSX.

ypaBHeHI/Iﬂ U HEPABCHCTBA

VYpaBHeHue ¢ onHOMl nepemeHHou. KopeHb ypaBHeHus. JIuneliHoe ypaBHeHue. KBanpaTHoe
ypaBHEHUE, (opMysia KOpHEH KBaJIpaTHOIO YpaBHEHHUS, pPElICHHE JPOOHO-pallMOHAIBHBIX YPaBHEHUH.
Pemenune ypaBHEHUI BBICIIMX CTENEHEH METOJOM 3aMEHBI IEPEMEHHOM M METOAOM DA3JIOKEHMS Ha
MHOKUTEH.

VYpaBHEHHE C IBYMs NEPEMEHHBIMH; PEIIEHUE YPaBHEHMs C ByMs NepeMeHHbIMU. CHcrema
YpPAaBHEHUH; pEIICHHE CUCTEeMbl. PelleHne CucTeMbl JBYX JIMHEWHBIX YPAaBHEHUH C JBYMs
NEpPEMEHHbBIMH METOJIOM TOJCTAHOBKM M METOJIOM alre0pandeckoro CjlOXKeHUs. YpaBHEHUE C
HECKOJIbKMMH IIEPEMEHHBIMU. Pelnenne npocTeninx HeIIMHEMHBIX CUCTEM.

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

Pemenune TekcToBBIX 3amau  apudmernyeckuM crnocoOoM. PemieHne TEKCTOBBIX —3adad
areOpandeckuM CrIocOOOM.

YucioBble MOC/I€10BATEIBLHOCTH

[Tonatue mocnenoBaTeabHOCTH. ApudMeTnyeckas U reoMeTpuueckas rnporpeccuu. @opmysbl
o0miero wieHa apuMeTUYeCKOr U reOMETPUUYECKON MPOTPECCHil, CyMMBI MEPBBIX HECKOJIbKUX UYJIEHOB
apu(MeTHUECKON U TeOMETPUYECKON MPOTPECCHil.

CI10XHBIE TPOLICHTBI.

DyHKUNH

[Tonarue ¢ynkumu. OGnacts omnpeneneHus ¢yHkuuu. CrocoObl 3amanus QyHkiuu. ['papuk
¢byHKIIMM, BO3pacTaHue U yObIBaHHE ()YHKIMHU, HAaUOOJbIIee U HAaUMEHbIIee 3HaUeHNUs QYHKIUHU, HYIU
(GyHKLMH, TPOMEXYTKH 3HAKOMIOCTOSIHCTBA. UTeHue rpaukoB GyHKIUH.

OyYHKIUY, ONHUCBHIBAIOLIME MNPIMYI0 U OOpaTHYIO TMPONOPLUOHATIBHYI 3aBUCHUMOCTH, WX
rpaduxu. Jluneiinas ¢yHkuus, ee rpaduk, reoMeTpuueckuil cmbicia KodpdunueHtos. ['unepbdona.
KBanparuunas QyHkius, ee rpaduk, napadona. KoopauHaTsl BepIInHbI Mapaboiibl, OCh CUMMETPHH.
Crenennple (YyHKIMU C HaTypaJlbHbIM IOKa3zateiaeMm, ux rpaduxu. I'paduxu QyHkumii: KopeHb
KBaJpaTHBIN, KOpPEHb KyOMYeckuid, Monaynb. Mcmonmp3oBaHue TpapukoB (GYHKIMHA IS peIIeHUs
ypaBHeHMH. ['paduyeckas uHTepnpeTanus YpaBHEHUH C JByMs NEPEMEHHBIMH U HMX CHUCTEM,
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. YTIJIbl, CBSI3aHHBIE C OKPYKHOCTHIO. BIMCaHHbIE M ONHMCAaHHBIE OKPYKHOCTH.
Brrurcnenue IiMH OTPE3KOB M BEIMYUH YTII0B. Berunciienue iomanaeit puryp [ymmHa okpyKHOCTH.

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

dopmyiia pacCTOSHUS MEXIY JIBYMS TOUKAMHU TUIOCKOCTH. Y paBHEHUE MPSIMOM, YIIIOBOH KOI(PPUIIEHT
IPsIMOM, YCIIOBHE NApaJIEIbHOCTH MPSMBIX. Y PaBHEHUE OKPYKHOCTH C LIEHTPOM B Hadajle KOOPAUHAT
U B JII00OH 3a/1aHHOM TOYKe.

BekTopbl Ha MI0CKOCTH. J{JIMHA BEKTOpa, paBEHCTBO BEKTOPOB, ONIEPAIIMU HaJ BEKTOpaMU. YTOII
Mexnay Bekropamu. KoopamHatel BekTopa. KosumMHeEapHbBIE BEKTOPBI, Pa3jIOKEHUE BEKTOpa IO JABYM
HEKOJUIMHEapHbIM BeKTOopaM. CKalsipHOE TPOU3BEIEHNUE BEKTOPOB.

JJIeMeHThl KOMOMHATOPUKH, CTATUCTUKH  TEOPUH BEPOATHOCTEH
[IpencraBiaenue NaHHBIX B BUAE TaOmul, auarpamM, rpadukoB. «CpeaHue» pe3ysbTaToB
u3MepeHuii. BepostHOCTh coObITHSA, YacTOTa cOObITHsA. PaBHOBO3MOXKHBIE coObITHsA. [IpencTaBienue o
TFE€OMETPUUECKON BEPOSTHOCTH.
Kombunaropuka. KomOuHaropusie 3agauu, nepedop BapuanToB. [IpaBuio yMHOKEHHUSL.

OmauuumenvHou 0cobeHHOCmblo 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:
— TPUHLMI B3aUMOJEHCTBUS U COTPYTHUYECTBA;
— TPUHLHUI €AMHCTBA Pa3BUTHUS, OOyUEHMS U BOCITUTAHMUS;
— TPUHLHUI CUCTEMATUYHOCTH U MOCJIEI0BATENbHOCTH;
— TIPUHLHUI AOCTYIHOCTH;
—  TPUHLUI HAIJISAHOCTY,
— TPUHLHUI HAyYHOCTH,
— TIPHUHLHXI KOMIUIEKCHOTO MOJXO0/a.

1.7. Opranu3anMoOHHO-NIEAATOrHYECKHUE YCIOBUS Peau3alui NPOrpaMMbl

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

Cpoxu peanusayuu npocpammul. IIporpamma peanusyercs B TeueHUe / MecsleB. YUeOHbIN roj
HaunHaeTcs ¢ 1 okTsa0ps. O0ydeHune paccunTano Ha 28 yueOHBIX Helelb, 00Iee KOJIMIECTBO YICOHBIX
qacoB — 84.

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

[Topsiiox opraHu3aiyu 3aHsTHIA:

— pexuM 3aHsATui: | pa3 B Heznemo;
— TNPOJODKUTENBHOCTB 3aHATHI — 3 yaca.

Mamepuanvno-mexnuueckas 6asa. 3aHsATHd TpoBoAsATca Ha 0Oaze ayautopuit AITIILY,
OCHAIIIEHHBIX HEOOXOAUMBIM JIJIsl OpraHu3auy o0pa3zoBaTesIbHOTO Mpoliecca 000pyA0BAHUEM:

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

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



OOyyenue JUI] C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHM 3J0POBbSI M  HHBAJUAOB IO
JIOTIOJTHUTEIBHBIM  00111e00pa30BaTeNbHBIM MIPOrpaMMaM OCYIIECTBISIETCA C YY4ETOM OCOOCHHOCTEH
NCUX0(U3UUECKOTO Pa3BUTHS, UHIUBUAYAIbHBIX BO3MOXKHOCTEH M COCTOSHUS UX 3/J0OPOBbSI.

3aHATUS AT JUI ¢ OTPAHUYEHHBIMU BO3MOXXKHOCTSIMHU 37I0POBbS M MHBAJIHMJIAMH OPTraHU3YIOTCS
COBMECTHO C JIPYTUMH CITyIIATEIISIMH.

OOpasoBarenbHasi JAEATEIBHOCTh JIMI C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbBSI 10
JIOTIOTHUTEILHBIM 00111€00pa30BaTEIbHBIM MIPOTPAMMaM OCYILECTBIISIETCSI HA OCHOBE JOIMOJIHUTEIbHBIX
0011e00pa30BaTeIbHBIX MPOrPAMM, ATANTHPOBAHHBIX MPH HEOOXOJUMOCTH ISl OOyUEHUS 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 YBEJIUYCHBI.

Iledacocuyeckue kaopvl. OOpazoBaTEeNbHBIA IPOLECC IO 00pa3oBaTeIbHON MpOrpaMme
ofOecrieunBaeT IMpernojaBaTesib By3a, HMEIOUIUH COOTBETCTBYIOIIYIO IOJArOTOBKY IO JaHHOMY
HaIpaBJICHUIO.

Yyebno-memoouueckoe u ungopmayuonnoe obecnevenue npozpammui. CoaepikaTesbHas
COCTaBIISIONIAsl 00Pa30BaTENILHON MPOrpaMMBbl OTpakeHa B paboueil mporpamMMe y4eOHOTO MOAYIIs, B
KOTOPOM  OTJAETbHBIM OJIOKOM TpEACTaBICHBl Yy4eOHO-METOIUWYECKHuE (CIHUCKH OCHOBHOM W
JIOTIOJTHUTEIILHOM JIUTepaTyphl) U HHGOPMAIIMOHHBIC MAaTePHAJIbl (CCHUIKK Ha DJICKTPOHHBIE PECYPCHI).

1.8. [lnanupyembie pe3yabTaThbl 00y4eHHS

K oxunnaembIMm pe3ynprataM peann3aluuy NporpaMMbl OTHOCSATCS:
3HaHUe.
— OCHOBHBIX MOHSITHI IIKOJBHOTO Kypca MaTeMaTUKHU, MIPEJICTABICHHBIX B KOAU(PUKATOpE HIEMEHTOB

conepxanust OI'9;

— OCHOBHBIX METOJIOB pELIEHUs 3a/1a4 MIKOJIBHOTO Kypca MaTEMAaTHUKHU.
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 IPOCTEUIINE MATEMATUYECKUE MOJIEIIH;
— paboTtaTh CO CTATUCTHUECKOM HHPOpMAIIHEH, HAXOAUTh BEPOSITHOCTh CIIy4aifHOTO COOBITHS;
énaoenue:
—  HaBBIKAMHM PEIEHUs 33/1a4 IIKOJIBHOTO Kypca MaTeMaTUKH, TIpeyiaratonuxcs B coaepxkanuu OI'9;
— HaBBIKAMH CaMOCTOATEILHON PabOTHI ¢ TUTEPATYPOi 1Mo moaAroToBke k OI'D.

Memanpeomemuvim pe3yiomamom peaTu3alud TPOrpaMMbl  SBISIETCS (OPMHPOBAHUE Y
CIyLIATENIE CTOMKOW MO3HABATEIbHOW MOTHUBALIMU K OCYLIECTBICHUIO JAJIbHEUILIEH AEATEIbHOCTH 10
OCBOCHHIO MaTEMAaTHUKHU.

1.9. ®opMbI MOABEIEHUSI HTOTOB U ONpeieieHHe Pe3yJbTATHBHOCTH MPOTrPaMMbI
Pe3ynbTaTvBHOCTS YCBOSHUS YUEOHOTO MaTepHalia OTCICKUBACTCS TIOCPEACTBOM:
— co0lecenoBaHus,
— HpOMe)KYTOqHOFO 1 UTOTOBOT'O TeCTI/IpOBaHI/IH.



MVHUCTEPCTBO HAYKM U BBICIIEI'O OBPA30OBAHMSI POCCUMCKOM ®EJEPALIMA
QezepanbHOe rocyapcTBEHHOE 010 DKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIETO 00pa3oBaHMs «ANTalCKUH rocy1apCTBEHHBIN I'YMaHUTAPHO-TIeJarOrHYeCcKuil

yausepcuteT umenu B.M. lllykmunay
(ATTTIY um. B.M. llykmmaa)

YTBepKaCHO

Ha 3aceaHd¥ YYeHOro CoBeTa
AITTIY um. B.M. lykmmuaa
[TpoTtokon Ne 2/1

oT «25» centsdps_ 2018 r.

YUYEBHBIM ILJIAH
JTONMOJIHUTEJBHOM OBPA3OBATEJILHOM

OBUIEPA3BUBAIOIIEN ITIPOT'PAMMBI
«MATEMATHUKA (ITOAI'OTOBKA K OI'9)»

Kareropust o0yuaomuxesi: Cpox odyuenns: 01.10.2018-30.04.2019

JIuua B Bo3pacre ot 15 net

KoanvecTBo yueOHbIX rpymnm: | Pexxum 3anaTuii: 16.00-18.30

KonnyecTBo yueOHbIX yacos: 84 Mecto nposenenus: AITIIY um. B.M. Ulykmuna
COI'TACOBAHO:

PykoBourens W/
IlenTpa nOBY30BCKOM MOATOTOBKH . / JI.LA. Pomanoga /



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 TEOPUN
7 . 6 2 4 TECTUPOBAaHUE
BEPOSTHOCTEN
8 | UToroBoe 3aHsATHE 3 3 TECTHPOBAHUE
BCEI'O: 84 17 67




YT1Bepxaato:

[IpopekTop mo ydaeOHoM 1
BOCIIUTATEIILHON paboTe

O.B.Ilomnosa

«26» cents0ps 2018 r.

KAJIEHJIAPHBIN YUYEBHbBIN I'PA®UK HA 2018-2019 YUEBHBIN I'OJ1

Ne HaumenoBanue OKTAOPH MoayJib 1 HOAAOPb MOIYJIb 2 Aexkadpb MOayJb 3
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HEpaBEHCTBA
4 OyHKIHUN
5 YucnoBbie
MOCIIETOBATENIEHOCTH
6 I'eomeTpus
7 DNEMEHTBI
KOMOWHATOPHKH,
CTaTHCTUKU H
TEOpUHU
BEPOSATHOCTEN
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1 | Yucna v BEIYUCIICHUS
2 Anrebpandeckue
BBIpaXXCHHS
3 VYpaBHeHHS U _ 3
HEpaBeHCTBA B
4 DyHKITAN - 3 3 3 3
5 Uucnoseie 3
MOCIIEAOBATENIEHOCTH
6 I'eometpus
3 3 3 3 3
7 DJIEMEHTBI
KOMOHMHATOPHKH,
CTaTHCTUKU U TEOPUHU
BEPOSITHOCTEH




Ne HaumeHoBaHue anpeJjb MOayJb 7
n/m | pa3aeyioB yueOHOro | <f < < <
o |o | o | S
MOYJIst ~ | < | o9 | o
S B B B Y
213|133
518498
1 | Ywmcna ¥ BEIUMCIEHHS
2 Anrebpandeckue
BBIPAKCHHUS
3 YpaBHeHus U
HEepaBeHCTBA
4 OyHKIUN
5 YucaoBbie 3
MOCJIEI0BATEILHOCTH
6 I'eomeTpus
7 DeMEHTBI
KOMOWHATOPUKH, 3 3
CTATUCTUKH U TCOPUH
BEPOSITHOCTEN
8 Htorosoe 3ansTue 3

HEHME'—I&HI/IC: 3 — KOJI-BO y‘le6HLIX 4aCOB B HCACIIO,

= — y4eOHBII MPOIIECC HE OCYIIECTBISIETCS.
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[Iporpamma omo6peHa Ha 3aceqaHuu Kadeapbl MaTeMaTHKH, (PU3UKH, HTHPOPMATUKH
[Tpotokon Ne 9 ot «29» nronst 2018 r.
3aseayromuii kadenpoit ynpimena E.B.

INOACHUTEJIbBHAS 3AIINCKA

3HaHUe MaTEMAaTUKH B COBpPCMCHHOM O6H.I€CTBC SIBISETCS HEOTHhEMJIEMOHN YacCThIO JIMYHOM M
HpO(beCCHOHaHBHOﬁ KM3HHU 4YCJIOBCKA M CPpEACTBOM BKIKOUCHHUA B MHPOBOC COLNUOKYJIBTYPHOC
IMPOCTPAHCTBO. HporpaMMa IO MareéMaTuke COCTaBJICHA Ha OCHOBC (be):[epaﬂbHoro KOMIIOHCHTA

roCyJIapCTBEHHOI'O CTaHAapTa cpeaHero (IoJHOro) oduiero oopa3oBanus Ha 6a30BOM YpOBHE.
[IporpaMMma BBINONHSET JBE OCHOBHBIE ()YHKIUU.

Hnghopmayuonno-memoouueckas (GHyHKIUS TO3BOJSET BCEM y4YaCTHHKaM 0Opa30BaTEIbHOIO
polecca MOMyYUTh MPEACTABICHUE O MENSAX, COAEPIKAHUM, OOIIEH CcTpaTeruu 00yJYCHHsI, BOCIIUTAHUS
Y Pa3BUTHS YYAIIUXCs CPEACTBAMU JAHHOTO y4eOHOTro MpeaMeTa.

Opeanuzayuonno-nianupyiowas QyHKIUS MPEIyCMATPUBACT BBIJCICHUE JTAllOB OOydYCHHS,
CTPYKTYpUPOBaHUE Yy4eOHOTO MaTepualia, ONPEJICICHUE €ro KOJUYECTBEHHBIX M KadeCTBEHHBIX
XapaKTePUCTHK HAa KaXKIOM €3 O3TallOB, B TOM YHCIE JUIS COACPKATCIHLHOTO HAIMOJHCHUS
MIPOMEKYTOUHOM aTTeCTalli 00y4aeMBbIX.

Ilesu ¥ 3a7aYu IPOrpPaMMbI

Inasnas yenv 3aKIIOYACTCS B TPUOOPETCHUM CHCTEMATU3WPOBAHHBIX 3HAHWH, YMEHUU W
HaBBIKOB, HEOOXOAUMBIX I caaun OI'D mo MaTeMaTHKe.

Ocnosnble 3a0ayu.:

- TeopeTuIeckoe 000CHOBAHHE Psijia BOIPOCOB IMKOIHHONH MaTEeMATHUKH;

- IPUBCACHUEC B CUCTCMY MCTOAOB PCIICHUA MAaTCMAaTUUCCKHX 3a/1a4,
- (l)OpMI/IpOBaHI/Ie YMGHI/II>'1 1 HAaBBIKOB PCHICHUA MAaTCMAaTUUCCKUX 3aJ1ay.

II1anupyeMble pe3yabLTAThI 00YUeHHS
K oxxumaemMpiM pe3ynbTaTaM peann3aiiy MporpaMMbl OTHOCSITCS:
3HAHUe:
— OCHOBHBIX MOHATUH MIKOJIHHOTO Kypca MaTeMaTHKU U METOJIOB PEIICHUS 33/1aY;
VyMeHue:
— TPUMEHSTH MOJIyYeHHBIC 3HAHUS B MPOLIeCcCe PelIeHus 3a/1a4, MPEeJIOKEHHBIX B cofepxkanuu OI'D
10 MaTEMAaTHKE;
—  enaodenue:

- HaBbIKaMMU PCHICHUA 3aaa4 IIKOJBbHOro KypCa MAaTCMaTHUKH, NpCjiararomuxcsa B COACPKAHUH
oro.

Cpoku peajiM3alMy NPOrpPamMMbl
[TporpamMma peanu3yercst B TCUCHHE 7 MECSIIEB.
OOydenne paccuuTaHo Ha 28 y4eOHBIX HE/elb, 00IIee KOJTHUSCTBO YIeOHBIX YacoB — 84.

DopMbl peau3aly NPOrpaMMbl U PEKUM 3AHATHH
dopma MpoBeACHUS 3aHITUI — IPYIIIOBAs.
ITopsinok opranu3anuy 3aHATHN:
— peXuM 3aHATUi: 1 pa3 B HEAENIO;
— TMPOJOJDKUTENLHOCTH 3aHIATHH — 3 Yaca.




YyedoHo-TeMaTH4YeCKHii JIAH 3aHATHI

Ne
n/n

HauMmenoBanue
pasaena

Conep:xkanue

Ko..
4acoB

1

Yucna
BBEIYMCIICHUS

Harypanbuble 4yucaa. JlecsatuuHas  cucrema
cuncneHus. Pumckas Hymepamus. Apudmerndyeckue
JNEWCTBHUsI HaJI HaTypaidbHbIMH uuciamu. CreneHp ¢
HaTypaJbHBIM TIOKa3zaTeneM. JlenuMocTh HaTypalbHBIX
yucen. [Ipusnaku genumoctu Ha 2, 3, 5, 9, 10. IIpocTeie u
cocTaBHble 4uciia. Pa3nokeHwe HaTypajdbHOTO 4YHCIA Ha
MpPOCThle MHOXHUTENW. HamOonpmuii oOmmiA aenuTens
HauMeHbIee obmiee kpatHoe. [leeHne ¢ OCTaTKOM.

Jpo6u. OObikHOBEeHHAs ApoOb. OCHOBHOE CBOWCTBO
npoou. CpaBHeHHE OpoOeil. ApupMeTudyecKre IEeHUCTBUS C
O0OBIKHOBEHHBIMHM JIpoOsiMu. HaxoxaeHne 4acTu OT MEeJIoro 1
nenoro mo ero 4actu. Jlecarnuynas apoOb. CpaBHeHue
JNECATUYHBIX  JpoOel. ApudMeTnueckue JCHCTBUS C
JecATUYHBIMU  JpoOsimu. IlpencraBinenue  necSITHYHOU
JIpoOu B BUJE OOBIKHOBEHHOW ApOOM M OOBIKHOBEHHOW B
BHUJIC JCCITUIHOM.

PaunonanbHbIe yucJia. Iesnbre qyuca:
IIOJIOXKUTENbHBIE, OTPULATENBHBIE W HyJdb. Moayib
(aOcomoTHas BenuunHa) yrcia. CpaBHEHHE PAllMOHATBLHBIX
yucen. ApudMeTuyeckue JeHUCTBHS C PallMOHAIbHBIMU
yucinamu. CreneHb ¢ 1LeNbIM MOKa3zareneM. Yucnoble
BBIPAXKEHHUS, NOPSAOK JEHCTBUUA B HHUX, HCIOJIb30BaHUE
CKOOOK. 3aKOHBI apudmeTnyecKux JEUCTBUN:
IIEPEMECTUTENBHBIN, COUETATENBHBIN, PACTIPEACITUTEIIbHBIN.

JelictBuTeqbHbIe 4nMcaa. KBagpaTHbII KOpeHb U3
yucna. Kopenb Tpetbeil crenenu. [lonsitne o kopHe n-oit
CTeneHu u3 yucia. Haxoxaenue nmpuOIMKEHHOTO0 3HaYEeHUS
KOpPHS C TIOMOIIBIO KalbKyJsiTOpa. 3amuch KOpPHEH ¢
MIOMOIIBIO CTEMEHH C JIPOOHBIM Moka3zateneM. [lonstue o0
UppAlMOHATILHOM  yHclie. JlecATUUHble NPUOIMIKEHUS
UPPALMOHAIBHBIX 4HCeNl. JIeHCTBUTENBHBIE 4YMCIA Kak
OecKOHEUYHbIE NECATUYHBIE Ipoou. CpaBHeHue
JIEMCTBUTENBHBIX YuCell, apupMeTHYecKue NOeHCTBUS Haj
HUMU.

N3mepenusi, npulJIMKeHUsi, OUEHKH. EnuHuIbI
U3MEpEeHUs JUIMHBI, IJIOAaau, o0bema, Macchl, BPEMEHH,
ckopocTu. Pa3mepsl 00BEKTOB OKpy»XKaroliero Hac Mupa (OT
AIIEMEHTApHBIX 4YacTHIll [0 BceneHHOi), MINTENbHOCTH
IIPOLIECCOB B OKpyXkaromeM Hac Mupe. [Ipencrasnenue
3aBUCUMOCTH MEXIy BEIMYMHAMH B BHUIE (opmyi.
IIpouentsl. HaxoxaeHne TmpoLEHTa OT  BEIWMYMHBI,
BEJIMYMHBI 10 €€ npoueHTy. OTHOIIEHHE, BBIPAKEHUE
oTHOWIEHHUs B npoueHTax. [Iponopuums. IIponopunonansHas
U 00paTHO MPONOPLMOHATBHAA 3aBHCUMOCTH. OKpyTrieHue
yucen. lIpukmaka W OLEHKAa pe3ynbTaTOB BBIYHMCICHUM.
Belenenre MHOKHUTENS — CTEIICHU IECATH B 3allUCH YUCIIA.




AnreOpandeckue
BBIPAKEHUS

BykBeHHBIE BRIpa)KCHUS (BBIPAKCHUS C TIEPEMEHHBIMH).
YucnoBoe 3HaYeHHE OYKBEHHOTO BhIpaskeHUs. JlomycTumbie
3HAa4eHUs IEPEMEHHBIX, BXOJSLIMX B ajredpandeckue
BbIpakeHMs. [loicTaHOBKA BBIpaKEHUN BMECTO
HepeMEeHHbIX. PaBeHCTBO OYKBEHHBIX BBIPa)KEHUIA.
ToxnecTBo, 10Ka3aTeNbCTBO TOXAECTB. [IpeobpazoBanus
BbIpa)keHHi1. CBOMCTBA CTENEHEN € LEIbIM I10KA3aTEIEM.
MHuorounensl. Ci0xkeHue, BHIUMUTaHUE, YMHOKEHUE
MHOTo4IeHOB. POpMyJIbl COKPAILIEHHOTO YMHOKECHHS
KBaJpaT CyMMBI M KBaJIpaT Pa3HOCTH, KyO CyMMBI U KyO
pasHocTi. PopMyna pa3HOCTH KBaJIpaToB, (hopMysia CyMMbI
KyOOB M pa3sHOCTH KyOOB. Pa3noxeHne MHOrowieHa Ha
MHOxuUTeNH. KBagparHsiii TpexuseH. Beiienenue noiaHoro
KBaJpara B KBapaTHOM TpexuieHe. Teopema Buera.
Pa3nosxeHne KBapaTHOTO TpeX4cHa Ha JIMHEHHBIC
MHOXHUTEIH. MHOTOWICHBI ¢ OJIHOM TiepeMeHHOoM. CTeneHb
MHorowieHa. Kopenb MHOrounena. Anredpanueckas apo0Os.
Coxkparienue apobeii. JlelicTBus ¢ aredpanvdecKiuMu
npo0sMu. PaninoHanbHble BEIpQXKEHUS U UX
npeoOpazoBanusi. CBOWCTBA KBAIPATHBIX KOPHEH U MX
IIPUMEHEHUE B BBIYHCIICHUSIX.

15

YpaBHeHus
HEpaBEHCTBaA

VYpaBHenue ¢ ogHoMl  nepemeHHou.  KopeHs
ypaBHeHus. JIuHeliHoe ypaBHeHue. KBanpaTHoe ypaBHEHME,
dbopMyna KopHEH KBagpaTHOTO YpaBHEHHs, pEIICHUE
IpOOHO-pallMOHANIFHBIX ypaBHEHWH. Pemienne ypaBHEHHIA
BBICIIUX CTENEHEW METOJAOM 3aMEHbl IIEPEMEHHONM U
METOJIOM DPAa3JIOKEHUSI HA MHOXKUTEIIH.

YpaBHeHUE C JAByMs [IE€PEMEHHBIMHU; PELICHUE
ypaBHEHUs C JAByMs nepeMeHHbIMU. CHucTemMa ypaBHEHUI;
peleHre CHUCTEMBI. PelieHne CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHUHN C JABYMS NEPEMEHHBIMU METOJOM MOJICTAHOBKH
U METOJOM anreOpanyecKkoro CJIOKEHUs. YpaBHEHHE C
HECKOJIbKUMH TI€PEMEHHBIMU. Pemienne mnpocreimmx
HEJIMHEMHBIX CUCTEM.

UucnoBble  HEpaBEHCTBA M MX  CBOMCTBa.
HepasencTBo ¢ oHOM nepeMeHHOMN. Pemenne HepaBeHCTBa.
UucnoBble  MNPOMEKYTKH:  HMHTEpPBAN, OTPE30K,  JIyY.
JIuHEeHbIE HEpPaBEHCTBA C OJHOW MEPEMEHHOM M UX
cuctembl. KBajpaTHbie HepaBEeHCTBA.

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

15




OyHKIUU

[Tonsitue  dynkmmm.  OOGnacTh  ompeneneHUs
¢ynkunu. Crioco6s! 3amanust ¢pynkuuu. ['paduk QyHkuuy,
BO3pacTaHue | yObIBaHWe (GYHKIHMH, HauOOJbIIee U
HaVMEHbIIee 3HaueHWss (QYHKOMH, HYId  (QYHKIHH,
IMPOMEXYTKH  3HAKOMOCTOSIHCTBAa.  UTeHuwe  rpadukoB
GbyHKINHA.

@OyHKIUK, ONUCHIBAIOLINE MPSIMYI0 MU OOpaTHYIO
MPOMOPLUOHANIBHYIO 3aBUCUMOCTH, UX rpaduku. Jluneitnas
¢ynkuus, ee  TpaguK,  T'COMETPUYECKUH  CMBICT
kod(durmenton. ['mnepbona. KBaaparuunas ¢yHkums, ee
rpaduk, mapabona. KoopauHatel BepmimHbI mapaboibl, OCh
cummeTrpud. CreneHHble (QYHKIUM C  HATypaJbHBIM
nokazareneMm, ux rpaduku. I'padpukn QyHKIUI: KOpeHb
KBaJIpaTHbBIN, KOPeHb KyOuueckuid, Moaynb. Mcnonas3oBanue
rpaduKoB QyHKIMH U pemeHust ypaBHeHuil. [ padudeckas
UHTEpIIpPETAllUs YPaBHEHUN C JABYMS MEPEMEHHBIMH M UX
CHCTEM, HEPABEHCTB C IByMsI IEPEMEHHBIMH U MX CHCTEM.

12

YucioBele
OCJIE0BAaTEIILHOCTH

[TonsTre mocneaoBaTeabHOCTU. ApudMeTHieckas u
reomeTpuyeckas nporpeccur. dopmysbl 00IIero ujaeHa
apuQMEeTUYECKOl M TeOMETPUUECKON MPOTrPEecCHii, CyMMBbI
IEPBBIX  HECKOJIbKUX  YJIEHOB  apu(pMmeTrnyeckol U
reoMeTpuyecKoil mporpeccuii. CoxKHbIe MPOLICHTHI.

I'eomerpus

['eomerpuueckne  ¢urypsl M  HUX  CBOMCTBA.
N3mepenne reoMeTpuyeckux BEIWYMH. TpEeyrolbHUKH, HX
BUJIbI, PELIECHUE TPEYrOJIbHUKOB. UYETBIpEXYrOJbHUKU U
MHOT'OYTOJIbHUKH, OKPY>KHOCTb W KPYT. YTJbl, CBSI3aHHBIE C
OKPY’KHOCTbIO. BIMCaHHBIE U OIMCaHHBIE OKPYKHOCTHU.
Beluncnenne  JJIMH  OTPE3KOB W BEJIMYMH  YIVIOB.
Beruucnenue miomazneit puryp AnuHa OKpy>KHOCTH.

JlexapToBbl KOOPJIMHATHI Ha IIJIOCKOCTH;
KoopAauHaTel To4kd. KoopauHaTel cepeawiHbl  OTpe3Ka.
@opMynia pacCTOSHHUS MEXAY JABYMsI TOYKaMHU IUIOCKOCTH.
VYpaBHeHHEe NOpAMOM, YrioBod Ko3(D(ULIUEHT NPSAMOI,
YCIJIOBHE MAPaJUIEIIbHOCTHU MPSAMBIX. Y PABHEHHE OKPYKHOCTH
C LIGHTPOM B Hayaje KOOPAMHAT U B J000i 3aJaHHOI TOUKe.

Bekrtopsl Ha mimockoctu. J[JinHa BEKTOpa, paBEHCTBO
BEKTOpPOB, ONEpallMM HaJ BEKTOpPAMHU. YTOJI MEXKIY
BekTopamMu.  Koopamuater  Bektopa.  Komnmneaphsie
BEKTOPBI, Pa3lIOKEHUE BEKTOPA IO JBYM HEKOJUIMHEAPHBIM
BekTOpaM. CKalsipHOE NMPOU3BENCHHUE BEKTOPOB.
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DneMeHTHI [IpencraBiaeHre JaHHBIX B BHJE TAOJHIL, TUArpamm,
KOMOMHATOPHKH, rpaduKoB. «Cpennue» pe3yNIbTaToB U3MEpEHUIl.
CTaTUCTHUKH BeposTHOCTD coOBITHS, 4acTora COOBITHSL. 6
Teopuun PaBHOBO3MOXKHBIE COOBITHSL. [IpencraBnenue 0
BEPOSITHOCTEN T€OMETPUYECKON BEPOSITHOCTH.
KomOunaropuka. Kombunatopubie 3amauu, nepedop
BapuaHToB. [IpaBuiio ymMHOKEHHS.
Hrorosoe 3ansitue TectupoBanue 3
84

Bcero:




@opMbl ATTECTAIMH U OIICHOUYHbIE MATEPHAJILI

OcHoBHOU (hOpMOIT TOJBEACHUS UTOTOB SBJISICTCS TECTUPOBAHUE.

Mamepuanvt mecmuposanus

Bapuanrl
1. Kakoii yroxa (B rpagycax) onuchlBa€T MUHYTHas cTpeska 3a 10 Mun?

2. Kakoii yron (B rpagycax) onuchIBaeT yacoBas cTpenka 3a 20 MuH?

3. Manpumk mporien OT JoMa 1Mo HanpapieHuIo Ha BocTok 800 M. 3aTeM OBEpHYII Ha CEBEp U
npomren 600 M. Ha kakoM paccTosiHEM (B METpax) OT JOMa OKa3ajCcs MaJTb4YHK?

4. JleBouka mpoluia OT A0OMa 0 HampasieHuto Ha 3amaja S00 M. 3areM nmoBepHyJia Ha CeBep U
nponuia 300 M. [locne 3Toro ona nmoeepHysa Ha BocTok U nponuia eme 100 M. Ha kakom paccrosiHumn
(B MeTpax) oT IoMa OKa3anach JEBOYKA?

5. /JlBa mapoxoja BBILIUIM U3 MOPTA, CIEAYs OJIMH Ha ceBep, Apyroi Ha 3amaj. CKOpPOCTH UX pPaBHbI
coorBeTcTBeHHO 15 km/4 1 20 kM/4. Kakoe paccrostaue (B KHIIOMETpax) OyAeT MEXy HUMH depes 2
yaca?

6. B 60 M omHa OT Ipyroi pactyT aBe cocHbl. Bricota omno# 31 M, a apyroit — 6 M. Haiinure
paccrosiue (B MeTpax) MEXy UX BEPXYIIKAMH.

7. Manp4uk 1 1eBOYKa, paCCTABILUChH HA MEPEKPECTKE, MOILIN 110 B3aUMHO NEPIIEHIUKYISPHBIM
J0poram, MaJb4HK CO CKOPOCThIO 4 kM/4, feBouka — 3 kM/4. Kakoe paccTosiHue (B KUIOMETpoB) Oyaer
Mexay HUMH yepe3 30 MuUHyT?

8. Uenosek poctom 1,7 M CTOUT Ha PACCTOSHUU § IIArOB OT CTOJNI0A, HA KOTOPOM BUCUT GoHaph. TeHb
YesloBeKa paBHa yeThlpeM maraM. Ha kakoii BeicoTe (B MeTpax) pacnoiiokeH GoHapb?

9. Yenosek poctom 1,8 M cTOUT Ha paccTosHUU 12 M OT cTOI0a, HA KOTOPOM BUCHUT (POHAPH HA
BbicoTe 5,4 M. Halinute 1uinHy TeHU 4eloBeKa B METpax.

10. [Tnomaap NpsSAMOYTOJIBLHOTO 3eMENILHOTO Y4YacTKa paBHa 9 ra, mupurHa yyactka paBHa 150 m.
Haitagure nynHy 3TOr0 ydyactka B MeTpax.

11. HaiiauTte mepuMeTp IpsAMOYTONBHOTO YU4acTKa 3eMJIH, TIOMah KoToporo pasHa 800 M? 1 onHa
cTopoHa B 2 pasa Oousbine apyroil. OTBET 1aiTe B METpax.

Bapuanr 2

1. B kakoe u3 crnenyonmx BeIpaXEHHH MOKHO peoOpa3oBath npousseneHue (X —2)-(x—3)?
1. (2—x)-(x=3) 3. (2-x%)-(3—%)
2. (x=2)-(3—x) 4, —(x—2)-(x=3)

2. YKaxuTe BhIpaKEeHUE, TOXKIECTBEHHO paBHOE IPOOH

- X—a 9 a—X . X—a 4._x—a
b-y y—-b y—-b y—-b

3. B BoIpakennu 6X° —4Xy BbIHECIH 3a CKOOKH MHOXHTENh — 2X . B kKakoM cirydae mpeobpa3oBaHue

BBITIOJIHEHO BEPHO?

. =2X-(-3x—-2y) 3. -2x-(2y+3)

. —2X-(2y—-3x) 4. -2x-(3x—2y)

. Yipoctute Bepakenune 12a+3-(a—2)°.

. Vpocture eipaxkenue (b—2)* —2b- (50— 2).

N F, ODNEFE L. DN -

. —9b% +4 3. —9° -8b+4

. —9°+8b+4 4, —9b* —6b+4

. Vpocrure Beipaxkenue (b—6)° —2b-(3b—6).
. —5b® —6b +36 3. —5b* —4b+36

. —5b* +6b+36 4, —5b° +36



7. TIpeo6pa3yiite B MHOTOUIIEH BEIpaxkeHne 3C - (C + 2) —(3+c¢)°.
8. Kakoit U3 criefyromnux KBaJpaTHbIX TPEXWICHOB HENb3s PA3I0KHUTh HA MHOKUTEIH?
1. x* —2x-1 3. x> —4x+5

2. X* +6x+5 4. x> —6x+9
9. Haiigute BTOpoii ABYYICH B Pa3JIOKEHUH HA MHOXKUTENN KBAJPAaTHOTO TpEXUIieHa

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

10. Cokparure apobb 5ab 5
ab-a
oo 5 90 3 2 42
b-a b-a l1-a a
b? +5b
11. Cokpature npo0Ob .
P PO b7 _25
12. Haiigute pa3HOCTH 1 _X*Y .
X Xy
2
13. Haiigute pa3HOCTH -5x.
3Xx—2
14. BBINOTHUTE YMHOXEHHUE " ibz - (ab-Db?).
2 2
15. BeinosiHUTE YMHOXKEHHE S 2b N .
3a 9a-3b
b? b
16. BeimosiHUTE NETIEHAE 5 5 .
a‘—b° a“+ab
a a’
17. BeimosHUTE NEIEHNAE R > -
ab-b° a“—-2ab+b
3
18. Yupocture BeIpakeHue - .
P P a’-b*> a+b
2 2
19. Ynpocrtute BBIpakeHne — — a’ b, a :
a ab b
20. YopocTute BBIpaKeHHE (E — Ej R :
a b)b-a
Bapuanr 3

1. T'oponckoit O6romKeT cocTaBisieT 45 MIIH. p., @ pacxoAbl Ha OJHY M3 €ro crarei coctaBmwin 2,5%.
Cxoubko pyOJeit moTpaueHo Ha 3Ty CTaThio OropKeTa’?
1)5625000 p. 2)562,5 p. 3)50625000 p. 4) 562500 p.
2. Tlepen mpencTaBIieHWEM B IUPK IS MPOJAKH OBLIO 3aroTOBJICHO HEKOTOPOE KOJUYECTBO

2
BO3YIIHBIX MIAPHUKOB. Hepeﬂ HavaJioM NpCACTABJICHUA OBLIO HpO,Z[aHO§ BCCX BO3AYHIHBIX MIAPHUKOB,

a B auTpakte — emie 12 mryku. [Tocie sToro ocranack TpeTh Bcex MapukoB. CKOIBKO MAPHUKOB OBLIO
IIEPBOHAYAIBHO?

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

3. COeperaTellbHBIN OaHK HAYHMCISAET HAa CpovHbIN BKIaa 20% To0BBIX. BKIIATUHK MOIOXKWIT HA CUET
800 p. Kakas cymma OymeT Ha 3TOM cYeTe 4Yepe3 TOJ, €ClIM HHUKaKWX OIepaluil co CYeTOM
MIPOBOAUTHCS HE Oyaer?

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



4. Ha cyer B OaHke, 10X0J MO KOTOpoMmy cocTaBisieT 15% romoBeix, BHecnu 24 Teic. p. CKOJIBKO
ThIcAY pyOJsielt OyJeT Ha 9TOM cyeTe uepe3 Iofl, €CJIU HUKAKUX OMepaluii co CYETOM IIPOBOIUTHCS HE
oyner?

5. Kakas cymma (B pyOssix) OyaeT mpocTaBiieHa B KACCOBOM Y€Ke, €CIM CTOMMOCTh ToBapa 520 p., u
MIOKYTIaTeb OIUIAUMBAET €ro 10 AUCKOHTHOM KapTe ¢ 5%-Hoi cKuaKon?

6. ToBap Ha pactponaxe yuenunu Ha 20%, nmpu 3ToM oH ctan ctouTh 680 p. CKOIBKO CTOMI TOBap
JI0 pacipoiaku?

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

7. I'ocynapctBy npuHamiexut 60% akuuil npeanpusaTHsi, OCTaJbHbIE aKLUU IPUHAJJIEKAT YACTHBIM
munam. OOmas npuObUTE MPEANPUATHS TTOCIE YIUIATHI HAJIOTOB 3a roj cocTaBmia 40 muH. p.. Kakas
CyMMa U3 3TOH IpUObUIN JOJKHA TOMTH Ha BHIIIATY YAaCTHBIM aKLIMOHEpam?

1)400000 p. 2)16000000 p. 3)24000000 p. 4) 100000000 p.

8. AKuuU NpeAnpusTUs paclpeieNeHbl MeX 1y TOCYAapCTBOM U YaCTHBIMU JIMLIAMH B OTHOLIEHUH 3:5.
OO01mmas mpuObLIH MPEANPHUATHS MOCIIE YIUIATHI HAJIOTOB 3a roj coctaBmwia 32 miH. p. Kakas cymma u3
9TOM MPUOBLUIN T0JIKHA NOWTH Ha BBIILJIATY YACTHBIM aKLMOHEpaM?

1)4000000 p. 2) 12000000 p. ) 20000000 p. 4) 6400000 p.

9. Ha mocr mpexcenarens IIKOJIBHOTO COBETa IPETEHAOBAIM JBa KaHaujatra. B romocoBanuu
npussuin yyactue 120 uenoBek. ['onoca Mexay KaHauigaTamMy paclpelesIUIuCh B OTHOLIEHUH 3:5.
CKOJIBKO T0JIOCOB HOJTY4MJII TOOETUTEND?

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

10. Yncno XBOWHBIX JEpEBHEB B MAPKE OTHOCUTCS K YHCITY JUCTBEHHBIX Kak 1:4. CKOJIBKO MPOLIEHTOB
JIEpEBBEB B MAPKE COCTABIISIOT JIUCTBEHHbBIE?

Bapuant Ne 4

1. Kakue u3 caedyrowux ymeepiicoeHull 6epHbl?

1) Yepes nro0ble TpU TOUKU IPOXOAUT HE O0Jiee 0HOM MPSAMOIL.

2) Yepes nro0ble TPU TOYKU MPOXOJUT POBHO OJIHA MpsiMast.

3) Ecnu e mapasuienbHBIE TPSMBIE TTEPECEYCHBI TPEThEe MPSIMON, TO BHYTPEHHUE OJTHOCTOPOHHUE
yTJIbl PaBHBIL.

4) Ecim mpu mepece4eHru ABYX TPSMBIX TPEThEW MPSIMOM COOTBETCTBEHHBIE YIJIBI COCTABISIIOT B

cymme 180°, To 3TH ABE MpsIMbIe MapajIeIbHBI.

2. Kakue u3 caedyroujux ymeepicdeHull epHbi?

1) Ecnu npu nepecedeHUM OBYX HPSMBIX TPETbed MpPsIMONW BHYTPEHHHE HAKPECT JIEXKAllUe YIJIbI
paBHbl 707, TO 1BE MpsIMBbIE MapalIeIbHBbI.

2) Yepes nro0ble TpU TOYKU MPOXOJUT POBHO OJIHA MpsiMast.

3) JIroOble Tpu TpsIMbIE IMEIOT HE MEHEe OHON O0IIei TOUKH.

4) Yepes nro0ble IBE TOUKH MMPOXOJUT HE MEHEE OJIHOM MPSAMOIL.

3. Kakue u3 caedyroujux ymeepxcoeHull 6epHbul?

1) Yepes mo0yto TOUKY MPOXOAUT OoJIee OTHON IPSIMOH.

2) Yepes nro0Oble BE TOUKU MIPOXOAUT HE OoJiee 0 JHON MPSMOH.

3) Yepes mo0bIie BE TOYKH MPOXOIUT HE MEHEE OJTHOM TIPSIMOA.

4) Ecau npu mepeceueHUH ABYX HPSIMBIX TpeTbeld MpsSMOM BHYTPEHHUE HAKPECT JIeXKAIIHE YIJIbI

coctaBistoT B cymme 90°, TO 9TH BE MPsIMBIE TapaylIeIbHbI.

4. Kakue u3 caedyroujux ymeepicoeHull 6epHbl?

1) Ecnu onun yron tpeyronsHuka 6onbire 1207, To nBa npyrux ero yria menbie 30°.
2) Eciu nBe CTOpPOHBI TPEYrOJIbHUKA PAaBHBI 3 U 4, TO €ro TPEThs CTOPOHA MEHbLIE 7.
3) B TpeyronpHuKe MPOTHUB MEHBIIIEH CTOPOHBI JIKUT OOJBITUHN yTrOJI.

4) Ecnu Bce BBICOTHI TPEYTOJIbHUKA MEHBIIIE 1, TO U BCE €r0 CTOPOHBI MEHbIIE 1.



5. Kakue u3 caedyrowux ymeepaicoeHull 6epHbl?

1) B TpeyroibHuKe IpOTHUB MEHBILIENH CTOPOHBI JIEKUT MEHBIIUHI YTOI.

2) TpeyronbpHUK co cTopoHamHu 1, 2, 3 He CyIIeCTBYET.

3) Kaxxnast cropoHa TpeyrojbHHKa OOJIbIIIE CYMMBI IBYX APYTHUX CTOPOH.

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

6. Kakue u3 caedyroujux ymeepicoeHuil eepHbi?

1) Eciiu B tpeyronbuuke ABC yribl A u B pasnbl coorBercrBenno 40° u 70°, TO BHEMIHMH yroi
3TOro Tpeyroyibuuka ¢ Bepmmnoi C pasen 110°.

2) Eciu niBa yria tpeyronbnuka Menbine 30°, To ero tpetuit yron 6osnbire 120°.

3) Ecim nBa yria tpeyronsHuka paBHbl 40° u 70°, To Tperuii yron pasen 70°.
4) TpeyronbHUK CO CTOpOHAMHU 2, 2, 3 CyIIeCTBYyeT

7. Kakue u3z caedyrouwjux ymeepicoeHull eepHbl?
1) Ecm nyra okpyxHocTH coctaBiseT 80°, TO HEHTpPAIbHBIA YroJ, ONUPAIOUIMICS HA 3Ty AYTY,

paBen 40°.

2) Ecniu pannychbl IByX OKPY)KHOCTEH paBHBI 3 M 5, a pacCTOSHUE MEX/y UX IIEHTPaMU paBHO 1, TO 3TH
OKPY>KHOCTH TI€PECEKAIOTCSI.

3) Eciu paanyc OKpy>KHOCTH paBeH 3, a pacCTOSHUE OT IIEHTPa OKPYKHOCTH JI0 MPSMOU PaBHO 2, TO
9TH MPsSMasi U OKPYKHOCTH ITEPECEKAIOTCS.

4) BriucaHHBI€ yIJIbI OKPY)KHOCTH PABHBI.

8. Kakue usz caedyrouwjux ymeepicdeHull gepHul?

1) Ecnu Bnmcanneni yronm paseH 30°, TO IEHTpaNbHBIA yrojd, ONMHPAIOIIMHACA Ha Ty JX€ AyTy
OKpPY>XKHOCTH, paBeH 60°.

2) Yepes nro0Oble TpU TOYKU IPOXOJUT HE O0JIee 0HON OKPYKHOCTH.

3) Ecau paguychl IBYyX OKpYKHOCTEH paBHbI 3 U 5, a pacCTOSTHUE MEX]Ty UX LIEHTpaMH paBHO 1, TO 3TH
OKPY>KHOCTH TEpPECEKAIOTCA.

4) UYepe3 mroOble 4YeThIpe TOYKM, HE NPUHAMIESKAIIME OJHOM NPAMON, MPOXOIAUT €IUHCTBEHHAs
OKPY’KHOCTb.

9. Kakue u3 caedyroujux ymeepicdeHutl epHbl?

1) BrincanHble yriibl OKpYKHOCTH PABHBI.

2) Ecnu paguyc OKpy>KHOCTH paBeH 2, a pacCTOSIHHE OT LEHTpa OKPYKHOCTHU JI0 IPSAMOM paBHO 3, TO
9TH TIpsIMasi ¥ OKPYKHOCTh HE HMEIOT OOIINX TOYEK.

3) Uepes mo0ble TpU TOUYKH MPOXOJUT HE OoJiee 0HOM OKPYKHOCTH.

4) Ecnam paccTosiHME MEXIY HEHTpaMH IBYX OKPY)KHOCTEH MEHBIIE CyMMBI PaadycoB, TO 3TH
OKPY>KHOCTH TIE€PECEKAI0OTCS.

10. Kakue u3 caedyowux ymeepicoeHull epHbol?

1) Ecit omH U3 yrioB napasuienorpamma paseH 60°, To mpoTHBOMONIOXKHEIA eMy yroi paBeH 120°.
2) Ecnu ocHOBaHMs Tpanenuu paBHbl 4 U 6, TO cpeHss TUHUS 3TOM Tpaneuuu pasHa 10.

3) [lnaronanu KBajpara paBHBHI.

4) lnaroHanu napajuiejorpamma JeJisT ero yribl IOMoJaMm.

11. Kakue U3 cnenyromux yrBepKIeHU BepHbI?

1) Auaronanu KBajaparta JeJsAT €ro yIiibl MOnoJam.

2) CymMa yrIIOB BBIITYKJIOTO YeTHIpEXyroyibHiKa paBHa 180°.

3) [luaronanu napajuienorpaMmma nepreHauKyaspHbl.

4) Ecnu B mapajuienorpaMMme AUaroHaJId PaBHBL, TO 3TOT MapajuieIorpaMM — IPSIMOYTOJIbHHUK.



12. Kakue u3 caedyrouwjux ymeepicoeHull 8epHbi?
1) Ecnu cymma Tpex YIJioB BBITYKJIOro 4eTbipexyroiibHuka paBHa 200°, TO ero 4yeTBepThI yroi

paBen 160°.

2) [Anaronanu napajiesorpaMmma paBHBI.

3) Auaronanu KBajpara JAEJSAT ero yribl MOnojam.

4) Ecnu B nmapajuiesiorpaMme JuaroHajld paBHbl U MEPHEHAMKYJISPHBI, TO 3TOT MapajieJIorpaMM —
KBajpar.

Bapuanr 5

1. B tpeyronpHuKE OfHA M3 CTOPOH paBHa 10,a omyrieHHas Ha Hee BbicoTa — 5. Halimure
IIOLIAa/1b TPEYT OJIbHUKA.

2. B TpeyrosbHUKe OJHA M3 CTOPOH paBHa 27, a OmyllleHHasd Ha Hee BbIicoTa — 11.
HalipuTe nuiomaap TpeyroabHUKA.

3. B TpeyrosibHHKe OJHAa W3 CTOPOH paBHa 21, a omyuieHHasd Ha Hee BbicoTa — 29.
HaliauTe nuiomaap TpeyroibHUKA.

4. B TpeyroJibHUKe OJHa U3 CTOPOH paBHA 2, a OmyljeHHas Ha Hee BbicoTa — 17.
HanzauTe muiomaap TpeyroJbHUKaA.

5. B TpeyrosibHHKe 0HA U3 CTOPOH paBHa 7, a onyleHHas Ha Hee BbicoTa — 1. HaliauTe
IJIOLA/Ab TPEyTroJbHUKA.

6. B TpeyrosibHuKe ofHa U3 cTOpOH paBHa 10, Apyras paBHa 10V3, a yroJ MeXAy HUMH
paBeH 60°. HaiiauTe mioma/ib TpeyroabHUKA.

7. B TpeyrosbHHKe OJlHA U3 CTOPOH paBHaA 2, Apyras paBHa 1843, a yroJl MeXJAy HUMH
pasen 60°. HaiiiuTe mioma/ b TpeyroJabHHUKA.

8. B TpeyrosibHUKe OJHA U3 CTOPOH paBHa 16, Apyrada paBHa 1643, a yroJl MeXxAy HUMHU
pasen 60°. HaiiziuTe niomasb TpeyroabHUKa.

9. B TpeyroJyibHMKe OJjHa U3 CTOPOH paBHa 12, Apyras paBHa 22\/5, a yroJi Mexay HUMU
pasen 60°. HaiiziuTe nioma/ b TpeyroibHMKa.

10. B TpeyrosibHMKe 0JHa U3 CTOPOH paBHa 10, Apyraa paBHa 1072, a yroJl Mexay HUMHU
pasen 45°. HaiiiuTe nioma/ b TpeyrobHHUKaA.

11. B TpeyroJsibHMKe 0/jHa U3 CTOPOH paBHa 28, Apyras paBHa 26\/5, a yroJ Mexay HUMH
paBeH 45°. HaiiziuTe nioma/ b TpeyroibHMKa.

12. B TpeyrosibHUKe OJlHa U3 CTOPOH paBHa 18, Apyraa paBHa 772, a yroJl MeXxAy HUMU
pasen 45°. HaiiziuTe nioma/ib TpeyrobHHUKaA.

13. B TpeyrosibHuUKe OJHa M3 CTOPOH paBHa 29, Apyras paBHa 23\/5, a yroJ Mexnay
HUMHM paBeH 45° . HalauTe momazb TpeyroabHUKa.

14. B TpeyrosibHUKe OjHa U3 CTOPOH paBHa 10, Apyras paBHa 10\/§, a yroJj MexJay HUMHU
pasen 120°. HaiiziuTe noma/ib TpeyrobHHUKaA.

15. B TpeyrosibHUKe O/iHAa U3 CTOPOH paBHa 4, /ipyras paBHa 1143, a yroJ MeXJy HUMHU

paBeH 120° . Haiigure miowazp TpeyroJibHUKA.
Bapuant 6

1. Pemmre ypaBHeHue —2X+5=-5.
2. Pemiute ypaBHeHHE 6—5X =2X+5.
3. Pemnte ypaBHeHue 2(X +1) = 3.

4. Pemute ypaBHeHHE 5(X—2) = 2X.



5. Pemnre ypaBaenne —5(3—X) = 2xX+7.

6. Pemmre ypaBHenue 9—2(3—4x) =-2x+1.

7. Pemute ypaBuenune 9+ 2(3—4x) =3x—3.

8. Pemmute ypaBHenne 9 —2(3—4x) = 2x+1.

9. Pemnre ypaBuenue 3(10—7x) —x =-3.

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

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

17. PemuTe ypaBHeHHe X° +3X =4,

18. PemnTe ypaBHeHHe X° = 2X+8.
19. Peminte ypaBHeHuUe X —g = %
8.

20. Pemiute ypaBHeHHe X + g =

Bapmuant 7

B cnyuaitnom skcnepumeHTe OpocaioT aBe UrpaibHbie KocTu. Haiinure BeposSTHOCTH TOrO, 4TO B
CyMME€ BBINAJET 5 0OUKOB. Pe3ynbTatr OKpyriauTe 40 COTHIX.

B cnydaiiHOM 3KcniepMMEHTe CUMMETPUUHYI0 MOHETY OpocaroT Tprok.ibl. Haliiute BepoITHOCTH TOTO,
YTO OpeJl BBIIAAET POBHO JIBA pasa.

B uemnmonare no rumMHactuke ydactByroT 50 cnoptecmenok: 24 u3 CIIA, 13 u3z Mekcuku, octanbHbie
— u3 Kananpl. [lopsiiok, B KOTOpOM BBICTYNAIOT T'MMHACTKH, ompezensercs xpedouem. Haiinure
BEPOATHOCTH TOT'O, UTO CIIOPTCMEHKA, BBICTyNaroLIast IepBOil, okaxeTcs u3 Kananpl.

B cpeanem wu3 1400 canoBbIX HAcocoB, MOCTYNMBIIMX B Mpojaxy, 7/ mnoarekaroT. Haiiaure
BEPOSTHOCTH TOTO, UTO OAMH CIy4yailHO BEIOpaHHBIN JJ11 KOHTPOJISI HACOC HE MOJITEKAET.

®alpuka BbIlTycKaeT cyMKU. B cpennemM Ha 200 kayeCTBEHHBIX CYMOK IPUXOJIUTCS YETHIPE CYMKHU CO
CKpBITBIMU JiepexkTamu. Haliiute BEpOSITHOCTh TOTO, YTO KYIUIEHHAs! CYMKa OKa)KeTCS KauyeCTBEHHOM.
Pe3ynbTaT OKpyrimre 10 COTHIX.

B copeBHOBaHMAX MO TOJKAaHHIO SApAa YYAaCTBYIOT 3 CIIOpPTCMEHA M3 MakenoHuH, 8 CIIOPTCMEHOB W3
Cepbun, 3 cnoprcmena u3 XopBatud U 6 — wu3 CioBeHun. Ilopsgok, B KOTOPOM BBICTYHAIOT
CIIOPTCMEHBI, ompenensercss xpeOuem. Haiinute BepoATHOCTH TOrO, YTO CIOPTCMEH, KOTOPBIN
BBICTYTIA€T MOCIEAHNUM, OKaxeTcs: u3 CepOun.

Hayunas xondepenmnus npoBoautcs B 5 nHeld. Becero 3ammanupoBaHo 75 MOKIIagoB — IEpBBIE TPU
IHA mo 15 MOKIaAoB, OCTalbHBIE pacHpelesieHbl MOPOBHY MEXJY YETBEPTHIM U IISITHIM JHSIMHU.
[Mopsmok mokimamoB ompeaensieTcs xepeObEBkoi. KakoBa BeposTHOCTB, YTO MoKiaj mnpodeccopa M.
OKa)KeTCs 3allJIaHMPOBAHHBIM Ha TIOCIIEIHUN AeHb KOH(DepeHn?



10.

Konkypc ucnonnureneit nposogurcs B 3 aHsa. Bcero 3asBieHo 45 BBICTYIUIEHMH — IO OJHOMY OT
KaXIoW cTpaHbl. B mepBblil neHb 27 BBICTYIUIEHHH, OCTaJbHBIE PACHpPEENICHbl IOPOBHY MEXKAY
ocTaBIIUMUCS IHAMH. [TopaI0K BRICTYIUIEHUH ompenenseTcs xepedbEBkoil. KakoBa BeposSTHOCTB, YTO
BBICTYIUIEHHE IIpescTaBuTens Poccuu coctoutes B TpeTuil IeHb KOHKypca?

[lepen HauamoMm mepBOro Typa YEMIHOHATA MO LIAIIKAM YYAaCTHHKOB pa30MBAIOT HA MTPOBBIC MApPbI
CllydyailHBIM 00pa3oM ¢ MOMOIIbI0 XKpebus. Becero B yemmnuoHaTte ydacTByeT 26 MIAIIMCTOB, CPelIu
KoTopbIX 3 yuacTHuka u3 Poccuu, B Tom uucie Bacunuit JIykun. Halinute BeposiTHOCTH TOro, 4TO B
nepBoM Type Bacunuii JIykun Oyaet urpate ¢ KakuM-au00 mamuctom u3 Poccun?

B cOopauke OuneroB mo xumuu Bcero 50 OwmimeroB, B 20 M3 HHUX BCTPEUYAETCS] BOIMPOC TIO
yriaeBogopoaaM. Haiaure BEpOSTHOCTh TOTO, YTO B CIyd4ailHO BHIOpDAaHHOM Ha JK3aMEHE Ouiere
LIKOJIBHUKY JIOCTaHETCs BOIIPOC O YTIIEBOIOPOAAM.

BAPUAHT 8
1. Pemmte HepaBeHCTBO 7 —3(—6x + 7)< —1.
2. PemuTe HEpaBEHCTBO — 4 + 2(—10x — 3) <—6.
3. PemmTe HepaBeHCTBO 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. Pemute HEpaBEHCTBO 2 —2(—7 + x)< —7X—2.
7. Pemmute HepaBeHCTBO —8 —10(— 3+ 2x)<3x—4.
8. Pemmre HepaBeHCTBO —8 —6(5+2x)> —6Xx —9.
9. PemmTe HepaBeHCTBO —8(1+ 3x)—4x < —6.
10. Pemmure HepaBeHCTBO —5(4 —9x)+10x >10.

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

15. Pemmte HepaBeHCTBO X’ +11X < —28.



Bapuanm 9
1. Pacnosaosxcume 8 nopsidke 8o3pacmaHusi yucaa: 4,5, \/2_1 2./5.

BapuaHmbl omeema

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

2. Pacnososcume 8 nopsioke y6bI8AHUS HUCAQA: \/ﬁ, 9,5, 2@.

BapuaHmbl omeema

1.9,5;4/91; 223 2.9,5: 24/23; o1
3. 24/23:4/91:95 4. \/91:9,5; 24/23

2
3. Halidume 3HayeHue 8blpaiceHusl: ﬁ%l

BapuaHmbl omeema

2.27

N

27

4. Halidume 3HayeHue 8bIpaiceHusl:

(747 f

BapuaHmbl omeema

1.2 29
49 2401

5 2 4.2
16807 7

5. Kakoe u3 caedyrowux evipaxcenuii pagro5<°

BapuaHmbl omeema

1. (5*)° 2.5% 5
5" 5"
3. 5_6 4. TG

6. Kakoe us caedywoujux svipasceHuti pasHo: 512 -5".



Bapuarnmut omeema

1. 512" 2. 4096"

3.8"M° 4.8%

7. Haiioume 3nauenue evipascenus: (1,3-10°)(2-107%)

Bapuanmuvt omeema
1.2600000 2. 0,000026

3.0,0000026 4.0,00026

)"
8. Hpeacmaebme eblpajceHue = 8 sude cmeneHu ¢ OCHOBAHUEM C.
c

BapuaHmbl omeema

9. Hpeacmaebme eblpajceHue 8 8ude cmeneHu ¢ OCHOBAHUEM X.

6 -4

X - X

BapuaHmbl omeema

1. x* 2. x71

3. x* 4. x™*
. 95 1
10. Hatioume 3HaveHue gblpaxceHus: a \a | npu a= -

BapuaHmbl omeema

1.7 2. 1

7

.3’—1 4.-7
7

-3 -9
11. Bvruucaume &
5711

Bapuanmui omeema

1. —— 2.-5

3. 1 4.5
5



2
12.Hatidume 3HayeHue 8blPaA#CEHUS: %l

48

(2v3f

13. Hatidume 3HayeHue 8bIPa#CEeHUS:

V8435
Tio

15. Hatlioume 3HayeHue 8bIpaiceHusi: 3J19-3J2-4/38

14. Ynpocmume 8bipaxceHue:
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