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1. HosicHuTEIBLHAS 3AIIHCKA

1.1. HopmaTuBHO-ipaBoBasi 0CHOBA NMPOrPaMMbl
JlomonuuTenpHass oOpa3oBaTenbHas oOIepa3BUBarolias mnporpamMma «Martematukay (manee —
porpaMMa) COCTaBJIeHA Ha OCHOBE CJIEAYIONIMX HOPMAaTHUBHBIX MTPABOBBIX IOKYMEHTOB:
— ®@enepanbhblid 3aK0H 0T 29.12.2012 Ne273-D3 «O06 obpazoBanuu B Poccuiickoit deneparuny;
— IIpuka3z MunucrepctBa obpa3oBanus u Hayku Poccuiickorn ®@eneparuu ot 29.08.2013r. Nel008
«O0 ytBepxkaenun Ilopsigka opraHuzaluu U OCYHIECTBICHUS 00pa30BaTEIbHON J1€ATEIHHOCTH IO
JIOTIOJTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMam.

1.2. AkTyajbHOCTB (IearornyeckKas 1ejiecoo0pa3sHoCcTb) H HOBU3HA NIPOrPaMMBbl

3HaHUEe MAaTEeMAaTUKU B COBPEMEHHOM OOILECTBE SBISAETCS HEOTHEMJIEMOW YacThiO JIMYHOW U
npoeCCHOHATBPHON JKU3HU 4YeNOBEKa W CPEICTBOM BKJIIOUEHHS B MHPOBOE COIHMOKYIbTYpPHOE
IpOCTpaHCTBO. VIMEHHO O3TOMY nedazocuuecku yenecoobpasHo co3JaHue ONTUMANIbHBIX YCIOBUH A
(I)OpMI/IpOBaHI/ISI W MOBBINICHWA MOTUBAIIUU K U3YUCHUIO MATCMATHUKU YCPE3 HMCIIOJIb30BAHNUC AKTHBHBIX,
TPaJULMOHHBIX U HETPAJUIIMOHHBIX METOI0B U (hopM 00ydeHHs.

[IporpamMma cocTaBiieHa Ajsl CIylIaTesled I[OATOTOBUTEIbHBIX KYpCOB UM BKIJIIOYAET B ce0s
TpeOOBaHUS K YPOBHIO IOJrOTOBKU BBITYCKHUKOB CpefHEel 0011e00pa30BaTeIbHOM MIKOJIBI AJIS Cauu
UTOTOBOM arrectanuu B popme u 1o mMarepuaiam EAMHOro rocyaapcTBeHHOro 3K3amMeHa; OCTPOCHA
Ha OpUHIMNAX OOOOIIEHHS W CUCTeMaTH3aluM Y4eOHOro Marepuana @0 MaTeMaTHKe C Y4eTOM
«CrnennpuKkau  KOHTPOJIBHBIX HW3MEPHUTENBbHBIX MaTepuanoB» u Ha ocHoBe «Komudukaropa
3JIEMEHTOB COJIEpKaHUsl U TpeOOBaHUN K YPOBHIO MOJTOTOBKHM BBITYCKHHKOB 00I1€00pa30oBaTeIbHbIX
yupexaeHuit s nposeacHus B 2017 roay eIMHOTO TOCYIapCTBEHHOTO K3aMeHa 110 MAaTEMAaTHKE.

[TporpaMMa KOHKpPETH3HPYET COJEpKAHHWE MPEIMETHBIX TeM 00pa30BaTENbHOTO CTaHIapTa U
JlaeT IPUMEPHOE PACIIpeIelIEHUE YUeOHbIX 4acoB 10 pa3jesiaM Kypca.

Hoeusna miporpaMmbl 3aKJIIOYaeTCsl B peajii3alliy MOJMBAPUAHTHOIO MOAXO0JA K OpraHu3aluu
O6pa3OBaTeJII)HOFO nponecca, UCIoJb30BaAHUN CHUCTCMbI B3aMMOCBA3aHHBIX 3aHﬂTHﬁ, BBICTPOCHHLBIX B
JIOTMYECKOW TMOCJIEI0BATENbHOCTY UM HAlpaBJIEHHBIX HA AaKTHBHM3AaLMIO I103HABAaTElIbHON cdepsl
00y4aroluxcsi MOCPEACTBOM IPUMEHEHUSI Pa3HOOOpa3HBIX MEJarornyeckKux TEXHOJOruid u (opm
paboThl, MHTErPUPYIOUIMX pa3Hble BHJbI AEATEIBHOCTH HAa OCHOBE €AMHOM TeMmbl. [IpemmymiecTtBo
npezmaraeMoﬁ nporpaMmbl 3aKIKOYACTCsA B TOM, 4YTO IIpH O6y‘-I€HI/II/I MAaT€MAaTHKC OCHOBHOC BHHMMAaHHC
YACTACTCA BpraGOTKe YMCHI/Iﬁ M HAaBBIKOB PCIICHUA MATCMATHYCCKUX 3a1a4.

1.3. HanpaBJIeHHOCTHb IPOrPaMMBl, €€ eJIb U 3a1a4H
IIpoecpamma TipenHa3HaueHa JUId NOATOTOBKM K ETMHOMY rocyJapCTBEHHOMY 3K3aMEHY 110

MaTeMaTHKe.

OCHOBHOMH ye1b10 TPOrpaMMBl SBISIETCS POPMUPOBAHNE CUCTEMATU3UPOBAHHBIX 3HAHU,
YMEHUH 1 HaBBIKOB B 00JIACTH LIKOJIBHOT'O Kypca MaTeMaTUKU, HEOOXOIMMBIX JJIS CJIaul IK3aMEHa.

JU1sl TOCTHKEHUS TOCTaBICHHOM LIETN CIYXkKaT 3a0ayu:

- 03HaKOMJIEHHME yJalIuXcs cO CTPYKTYpou U conepkanuem EI'D;

- TeopeTnyeckoe 000CHOBAHUE Psila BOIPOCOB MAaTEMaTUKU, KOTOPBIE B IIKOJBLHOM KypCe C
Ha/IJIe)Kallel MOJHOTOM He MOTYT OBITh PACKpPBITHL, a B cofepxkanun EI'D npennaratorcs;

- IPUBEACHUE B CUCTEMY METOAOB PCIICHUA MAaTEMATUUCCKHUX 3a/1ay,

- (hopMupoBaHNE YMEHUI U HABBIKOB PELICHUsI MaTEeMaTHYECKHX 3ajay.

1.4. TpeGoBaHus K KATErOPUM CJayLIaTeaei
B pe3ynbrare u3ydeHus kypca oOydaroluecs JOJKHBI 3HATh:

- OCHOBHBIE TIOHATHS IMIKOJILHOTO Kypca MaTeMaTUKH, MIPeICTaBICHHbBIE B KoAU(pUKaTOpe
ANEMEHTOB cojiepxkanus EI'9;

- OCHOBHBIE METO/IbI PELIEHU 3a7a4 IIKOJIbHOTO KypCca MaTEeMAaTHKHU.
YMmerTh:

- BBIIIOJHATH BEIUMCIICHUS

- BBIIIOJIHATH IPe0Opa3oBaHus alireOpandyecKkuX BbIpaXKeHHI;



- peuaTh ypaBHEHHS U HEPABEHCTBA U UX CUCTEMBI;

- CTPOMTD U YUTATh TpapuKu PyHKIIHIA;

- BBIMIOJIHATH ACHCTBUSI ¢ TE€OMETPUUYECKUMH (PUTYpaMU, BEKTOPaMU U KOOPAUHATAMU;

- paboTaTh CO CTaTUCTUYECKOI MH(OpMAIHel, HAXOIUTh YaCTOTY U BEPOSITHOCTD CIIy4aliHOTO
COOBITHS;

- CTPOUTH U UCCIIEA0BATh IPOCTENIINE MaTEMaTUUECKHUE MOJIENH;

- HCII0JIb30BATh MPUOOPETEHHBIC 3HAHNUS U YMEHUS B IPAKTUUECKOMN JESITeIbHOCTH U B
[MOBCEIHEBHOW KU3HU.

Baagern:

- BJIAJIETh HaBbIKAMU PEILICHUS 3a7a4 LIKOJIBHOTO Kypca MAaTEMAaTHKH, IPEAIaratouuxcs B
conepxkanuu EI'D;

- BJIaJICTh HaBBIKAMHU CAaMOCTOSITEIIBHOW PaOOTHI C IUTEpaTypou Mo moAroToBke k EI'D.

1.5. O0mas xapakTepucTHKA MPOrpaMMbl

[Iporpamma paccumtana Ha 84 wyaca aymuTopHoW Harpy3ku. CTpykrypa Kypca
[IpEeAyCMaTpUBAET JEKIHUH U IPAKTUYECKUE 3aHATHUS.

Ha nexumsix packpbIBalOTCSI OCHOBHBIE TEOPETHUECKHE IIOJIOKEHUS, MPAKTHUECKUE 3aHATHS
HalpapJieHbl HA 3aKpEIUICHUE TEOPETUYECKMX 3HaHWW. Peanuzauus mnporpamMmbl IIOCTpOEHA Ha
WCIIOJIb30BAHUU AKTUBHBIX METOJIOB 00yUYEHU s, COBMECTHON TBOPUYECKOM JEATEIHLHOCTH MPETOaBaTEeNs
U CIIylIaTesei.

CrpykTypa 00pa3oBaTeIbHON MPOrpaMMbl BKIIFOYAET KOMIUIEKC Pa3feiioB:

—  «AnreGpay;

— «YpaBHEHUS U HEPABEHCTBAY;

—  «DyHKUIUNY;

— «Hayana MaremMaTnueckoro aHajiusay;

—  «l'eomerpus»;

—  «3DaeMeHTbl KOMOMHATOPUKH, CTATUCTUKHU M TEOPUHU BEPOSITHOCTE.

Auredpa

[lenble uymcna. CreneHb C HaTypalbHBIM IOKa3aTeleM. J[poOu, MpOLEHTHI, palloHaIbHbIE
yucna. CreneHb ¢ LenbIM IokasateneM. KopeHp n-ii creneHM u ero cBoictBa. CTeneHb C
palMoHaIbHBIM TOKa3aTelieM M ee cBoicTBa. CBOICTBa CTENEHH C JEHCTBUTENBHBIM I1OKa3aTeJieM.
CuHycC, KOCHHYC, TaHT€HC, KOTAaHT€HC MPOU3BOJIBLHOrO yria. Panguannas mepa yriaa. CuHyc, KOCHHYC,
TaHTeHC, KOTaHreHc uuciaa. OCHOBHBIE TPUTOHOMETpPHUUYECKHE ToXKIecTBa. DOpMyIbl NPUBEICHUS.
CuHyC, KOCHHYC, TaHI'€HC CyMMBbl M Pa3HOCTH JBYX yrioB. CHHYC M KOCHHYC ABOWHOIO YIJIa.
Jlorapudm uucna. Jlorapudm mpousBeneHUss W HYACTHOTO, Jorapudm creneHu. JlecATUUYHBIA H
HaTypalbHbIM Jorapudmsl, ymncio e. [IpeobpazoBaHue BBIpAKEHHH, BKIIOYAIOIIMX apU(PMETHUYECKYIO
onepanuio. IlpeoOpa3oBaHue BbIpAKEHUM, BKIIOYAIONIMX  ONEpPALMI0 BO3BEACHHUS B CTENEHbD.
[IpeoOpa3oBanue BBIpaKEHHUH, BKIIOYAIOIIMX KOPHM HaTypalbHOW creneHu. IIpeoOpasoBanue
TPUTOHOMETPUUECKUX  BblpakeHUH. [IpeoOpasoBanue morapudmuueckux BblpakeHH. Monyib
(abcomoTHAs BEJIMYMHA) YKCIIA.

YpaBHeHUs1 M HEpaBEHCTBA

KBaznparHble ypaBHEHMS M HEpPaBEHCTBA. PalMoOHanbHbIE YpaBHEHUS M HEpPABEHCTBA.
UppanuonansHble ypaBHeHUs. Tpuronomerpuyeckue ypaBHeHus. [lokazarenbHble U torapupmMuieckie
YpaBHEHUsI U HEPAaBEHCTBA. PaBHOCWIBHOCTHL ypaBHEHUH, cUCTeM ypaBHeHUU. [Ipocreiimme cucremsl
YpaBHEHUW C JByMs TIepeMeHHBIMH. PelmieHne cucrteM ypaBHEHHH CrocoO0aMu TMOJCTaHOBKH,
areOpanvyeckoro CJIOXKEeHHs, BBEJICHHs HOBBIX IepeMeHHBIX. VMcrnonb3oBanue cBOWCTB (pyHKIMHI mpu
pelIeHNN YpaBHEHHI U HepaBeHCTB. CUCTEMBI JIMHEWHBIX HEpaBeHCTB. CHCTEMBI HEPABEHCTB C OJHOU
nepeMeHHOl Metos uHTepBasioB. M300paskeHue Ha KOOPJMHATHOW TUIOCKOCTH MHOYKECTBA PEIICHUM
YPAaBHEHUH C IBYMs NIEPEMEHHBIMM U WX CHCTEM, HEPABEHCTB C JIByMs IIEPEMEHHBIMU U MX CHCTEM.
[IpuMeHeHrEe MaTeMaTHUYeCKMX METONOB U PEIICHUS COACP/KATEIbHBIX 3alad W3 Pa3IMYHBIX
oOractell HayKu U NpakTuku. HTepnperanus pe3yabTaTa, yueT OrpaHuYeHH.



DOYyHKUNH

OyHKuuMsA, o0sacTh ompeneneHuss (YHKUMM U MHOXeCTBO 3HadeHud ¢yHkuuu. ['padux
¢ynkuuu. [IpuMeps! pyHKIMOHANTBHBIX 3aBUCHMOCTEH B pealIbHBIX IMpoleccax U siBieHusx. ObparHas
dbynaknus. 'paduk obpatHoit hyHkumu. [IpeodpazoBanus rpadukoB GyHKIHHN, TapaIeIbHBIA IEPEHOC
U CUMMETpHs TpapuKOB OTHOCUTEIBHO OCeHl KOoOpaWHAT. MOHOTOHHOCTH (DYHKIMI, MPOMEXYTKH
BO3pacTaHusd U yObIBaHMA. UeTHOCTh M HedeTHOCTh (DyHKIMH. IlepHoguyHOCT U OrpaHMYEHHOCTb
¢ynkuuit. Touku sxctpemyma. Haubosnbiiee 1 HauMenbliee 3HaueHus Gpynkiuu. Jluneiinas QyHkms,
ee rpadpuk. DyHKIMA, ONUCHIBAIOIIAA OOpPATHYK IPONOPLMOHAIBHYIO 3aBUCUMOCTb, €€ TIpaduk.
KBagpatnunas ¢ynkuus, ee rpaguk. CreneHHas (QyHKLIMs ¢ HATYpajJbHBIM IIOKa3aTesieM, ee Ipaduk.
Tpuronomerpuueckue (ynknuu, ux rpadpuku. IlokasarenbHas u norapupmudeckas (QyHKIHH, HUX
rpaduku.

Havaja MaTeMaTH4YeCKOI0 aHAJIM3a

[Tpon3BoHas, ee reOMETPUIECKUN U (PU3NIECKUN CMBICT. YpaBHEHHE KacaTelbHOU K rpaduky
¢ynkuuu. [IponsBoaHas CyMMbl, pa3HOCTH, MPOU3BEIEHHS U YacTHOro. [Ipon3BoaHbIE 31eMEHTApHbBIX
¢ynkuuii. Bropas npousBogHas u ee puzmueckuii cmpicia. [IpuMeHeHne npou3BOIHON K UCCIIEIOBAaHHIO
¢GyHkuui M mnoctpoeHuto rpaduxos. I[IpuMeHeHMe NPOM3BOIHONW ISl HAXOXKICHHUS HAWIYYILIEro
pelieHus B IPUKIATHBIX, B TOM YHCJIE COLMAJIbHO-DKOHOMMUYECKHX, 3anadax. [lepBooOpasHbie
aneMeHTapHbIX QyHKIMHA. [IpumeHeHne uurerpana B pU3MKe U T€OMETPHH.

I'eomerpus

TpeyronapHUK, nmapajienorpamm, poM0, NpsMOYroibHMK, KBajapat, Tpaneuus. OKpyXKHOCTb U
Kpyr. OKpyXHOCTb, BIUCaHHasi B TpeyrojbHUK. OKpYXHOCTb, OMNHMCAHHAS OKOJO TPEYroJibHUKA.
Muoroyronsauk. Cymma yrjaoB BBIIYKJIOIO MHOIOYroibHHMKA. [IpaBuiibHBIE MHOIOYTOJIBHHUKH.
Brnucannas u onucaHHas  OKpyKHOCTH. llepecekarommecs, napajuleabHble U CKPEILIMBAIOIINECA
psiMble, TEPHNEHAUKYISAPHOCTh MNpsAMBIX. [lapainenbHOCTh NPSAMOM M IUIOCKOCTH, TNPU3HAKK U
cBoMcTBa. llapamnenbHOCTh IIIOCKOCTEM, NMPU3HAKKM M CBOMCTBA. llepneHAMKYIApHOCTH NPAMOU M
IUIOCKOCTH, TPU3HAKKM W CcBOMcTBA. TeopeMa o0 Tpex mnepneHAuKyisapax. l[lepneHauKymnsipHOCTb
MJIOCKOCTeW, mMpu3HAaKU U cBoiicTBa.  [lapamnmenbHoe — MpOEKTHpOBaHHME,  HU300paKeHUE
npocTpaHcTBeHHBIX ¢uryp. [Ipusma, napamienenunen, Kky0, nupamuaa. [IpaBuiibHble MHOTOTpaHHUKH.
Ceuenus mpusMmbl, Hapauienenunena U nupamuasl. Llunuaap, konyce, cdepa, map U UX CEUCHHUS.
Bennuuna yrna, rpagycHas Mepa yrila, COOTHOLIEHME MEXAY BEIMYMHOM yria W JUIMHOM AYTH
OKPYKHOCTH. YTOJ MEXAY HPSIMBIMH B IIPOCTPAHCTBE, YTOJ MEXAY IPSIMOM M IUIOCKOCTHIO. JlnmHa
OTpe3Ka, JJOMaHOM, OKPYXHOCTH, IIEPUMETP MHOIOYrojbHUKA. PaccTosHME OT TOYKHM 10 NMPSAMOM, OT
TOYKH OO IIIOCKOCTHU, MCKAY MapalJICJIbHBIMH IMPAMBIMHA W HapaJlJICIbHBIMHA ITJIOCKOCTAMMU. Hnomam)
TpEeyrojabHHUKa, Napajuiesorpamma, tpanenuu. Iliomane kpyra u cexropa. Ilnomann moeepxHocTen
MHOTI'OI'PpaHHUKOB U TCJI BPpAlICHHA. O0BeEMBI MHOT'OIrpaHHHUKOB U TCJI BpalllCHUA.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTU U B IPOCTPAHCTBE. BBIUMCICHUE PACCTOSHUS MEXKIY
TOYKaMH, ypaBHeHHE cdepbl. BekTop, MOaynab BEKTOpa, PaBEHCTBO BEKTOPOB, CIIOKEHHE BEKTOPOB,
YMHOXEHHE BeKTOpa Ha uuncio. KosuMHeapHble BEKTOpBI, pa3jOXKEHHE BEKTOpa IO JBYM
HEKOJUIMHEapHbBIM ~ BekTopaMm. KoMIlaHapHble  BEKTOpBI, Ppa3JIOKEHHE BEKTOpa IO  TPEM
HEKOMIUIaHAapHBIM BeKTOpaM. KoopanHaTel BEKTOpa, CKaISIPHOE IPOU3BEIEHUE BEKTOPOB, YTOJI MEKIY
BEKTOpPaMH.

JIeMeHTbl KOMOMHATOPUKH, CTATUCTHKH ¥ TEOPUH BEPOSITHOCT i

[Toouepenuplii U OJHOBpeMEHHBIH BbIOOp. DOpMyINbI YHClIa COYETAaHUNW U TMEPECTaHOBOK.
bunom Hprotona. TabnuuHoe u rpaduueckoe INpeicTaBleHHE JaHHBIX. UHMCIOBbIE XapaKTEPUCTUKU
pAnoB AaHHbIX. BepositHocTH coObITHiL. Vcnonb3oBaHHe BEpOSTHOCTEN M CTAaTUCTHKHU MPH PELICHUU
MIPUKJIAHBIX 33]1a4.

OmauuyumenvHou 0cobenHOCmbio TIPOTPAMMBI SIBJIIETCSI TO, YTO B IPOLECCE €€ pealn3aluu
(bOopMUPYIOTCS BCe HEOOXOAMMBIC HABBIKHU IS TIOJTHOIIEHHOTO PEIICHHS 3a7a9, HEKOTOPhIE U3 KOTOPHIX
0TpabaThIBAIOTCS AOMOIHUTEIHHO TI0 BEIOOPY 00 yUaIOIUXCSL.



1.6. IlpuHIUNBI 00y4YeHHs O MPpOrpaMMme

B kadyecTBe OCHOBHBIX IPUHIMIIOB O0YYEHHUs 110 JAHHOM IPOrpaMMe OIpeIEIIEHBI:
— [IpUHIOHUIT BSaHMOHeﬁCTBHH " COTPpYAHHUYCCTBA,
— [OpPUHOUII CIUHCTBA pa3BUTHA, 06y‘~I€HI/ISI 1 BOCIIUTAaHUA,
— IPUHLHKI CUCTEMATUYHOCTH U MOCJIEI0BATEIbHOCTH;
— [PUHLHUN JOCTYITHOCTH;
— IMPUHIUIT HATTIAAHOCTH,
— IPHUHIUI HAYYHOCTH,
— INPUHLHMI KOMIIJIEKCHOT'O MOAX0/a.

1.7. Opranu3anuoHHO-NIeJArOrMYeCKUEe YCIOBUS Peau3alu NPorpaMmMbl

O06pa3oBarenbHbIN MPOLIECC OCYUIECTBIIAETCS Ha OCHOBE yueOHOro miiaHa, pabodeil mporpaMmmbl
U perjJaMeHTUPYETCS PACIIUCAHUEM 3aHATUMN.

Cpoku peanuszayuu npocpammel. IIporpamma peanusyercss B TeUeHHUE / MecsIeB. Y 4eOHbIH roj
HaunHaeTcs ¢ 1 okTsa0ps. OO0ydyeHne paccuntano Ha 28 yueOHBIX Helelb, 00Iee KOJMIECTBO YICOHBIX
yacoB — 84.

Dopmbl peanuzayuu NPOSPAMMbL U PeXCUM 3aHAMuULL. 3aHITHS PEAUTHU3YIOTCS B OYHOH (opme,
MIOCPENICTBOM MPOBEICHHUS TPYIITOBBIX BUOB PAOOTHI.

[Topsimok opranu3anuu 3aHsATHH:

— PpEeXuM 3aHATUH: 1 pa3 B HEJENIo;
— TIPOAODKUTEIBHOCTh 3aHATUHN — 3 yaca.

Mamepuanvrho-mexnuyeckas 6aza. 3aHATus TpoBoaaTca Ha Oasze aymutopuit AITILY,
OCHAIIICHHBIX HEOOXOMMBIM ISl OpTaHU3aIHKd 00pa30BaTEIILHOTO MpoIiecca 000pyI0BaHUEM:

—  BUJCOIPOEKTOP, MHTEPAKTUBHAS JI0CKA, IEPCOHATILHBIA KOMIBIOTEP, BBIXOJ B UHTEPHET;
— HarasgHble TOCOOUS U JUIAKTHYECKHUE MaTepUabl.

Opeanuzayuu o0bpazosamenvHo20 npoyecca Ol AUY C OSPAHUYEHHBIMU BO3ZMONCHOCAMU
300p08bsi U UHBATUOOS.

OOydeHne JUIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbSI U  HWHBAJHAOB TIO
JIOTIOJTHUTEIILHBIM  00IIe00pa30BaTeIbHBIM MPOrPaMMaM OCYIIECTBISIETCS C YYETOM OCOOEHHOCTEH
NCUXO0(U3UUECKOTO PAa3BUTHS, UHINBUAYAIBHBIX BOSMOKHOCTEH M COCTOSIHUS MX 37J0OPOBBSI.

3aHATHA IS JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 3/I0POBBSI M1 MHBAJTUIAMHU OPTaHU3YIOTCS
COBMECTHO C JIpyTUMH CITyIIATEISMH.

OO6pazoBaTenbHasi JEATENBHOCTh JIMI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI TIO
JOTIOTHUTETIFHBIM 00111€00pa30BaTENbHBIM MPOTPAMMaM OCYIIECTBISETCS Ha OCHOBE JOMOTHUTEIbHBIX
00111€00pa30BaTENbHBIX MPOTPAMM, aIAITUPOBAHHBIX MPU HEOOXOAMMOCTHU JJII OOYUYEHUsS YKa3aHHBIX
T

Cpoku 00y4eHHs] 1O JIOTOJHUTEIbHBIM OOLIEpa3BUBAIOLUIMM IporpaMMmaM Ui JIMI[ C
OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH  37I0POBbsI W HWHBAIMJIOB C YYE€TOM OCOOEHHOCTEH HX
NCUX0(U3UUECKOT0 Pa3BUTHS P HEOOXOAUMOCTH MOTYT ObITh YBEJTUYEHBI.

Ileoazocuueckue xaopvl. OOpa3zoBaTeNbHBIN Tporecc Mo 00pa3oBaTeNbHON Mporpamme
obecrieunBaeT MpenojaBaTelb By3a, HMEIONMNA COOTBETCTBYIONIYIO IOATOTOBKY IO JaHHOMY
HaIlpaBJIEHUIO.

Yuebno-memoouueckoe u unghopmayuonnoe obecneuenue npozcpammul. Conep:kaTesbHas
cocTaBistonas 00pa3oBaTENbHON MPOrpaMMbI OTpakeHa B pabodeil mporpamme yd4eOHOTO MOJYIs, B
KOTOPOM  OTJACIBHBIM OJIOKOM TPEJACTaBIEHbl y4eOHO-METOAWYEeCKHe (CIIUCKH OCHOBHOM U
JIOTIOJTHUTEIBLHOM JTIUTepaTyphl) U HH(POPMAIMOHHBIC MaTepUaIbl (CChIIKM Ha AJIEKTPOHHBIC PECYPCHI).



1.8. Ilmanupyemble pe3yJbTaThl 00yUYeHUs

K oxxumaeMbIM pe3ynbTaTaM peaau3aliy MporpaMMbl OTHOCSTCS:
3HaHUe:
— OCHOBHBIX TOHSTHH IIKOJBHOTO Kypca MaTeMaTHKH, IPEICTABICHHBIX B KOJU(PHUKATOPE 3IIEMEHTOB

conepxanusi EI'3;

— OCHOBHBIX METOJIOB PEIICHUS 3a/1a4 IIKOJIBHOIO Kypca MaTEMaTHKHU.
VMeHue:
—  BBINOJHSATH BBIUMCIICHUS;
—  BBINOJHATH IpeoOpa3oBaHus anreOpanvyecKux BBIPAKECHUH,
— pemaTh ypaBHEHHS U HEPABEHCTBA U UX CUCTEMBI,
— CTPOUTbH U YUTATh rpaduKu QYHKIHUH;
—  BBINOJHATH JIEHCTBUS C FTE€OMETPUUECKUMHU (DUTypaMu, BEKTOpaMU U KOOPAWHATAMU;
— CTPOWTb U UCCIIENOBATh MPOCTEHIINE MaTeMaTHUYECKHE MO/IETIH;
— paboTaTh CO CTATUCTHUYECKOI HHOpMAIIHel, HAXOAUTb BEPOSITHOCTh CIIy4aifHOTO COOBITHS;
enadeuue:
—  HaBBIKAMH PEUICHUs 3ajay IKOJIBHOTO Kypca MaTeMaTHKH, IIpeyIaralommxcs B cogepxannu EI'D;
— HaBBIKAMH CaMOCTOATEILHON pabOTHI ¢ TUTEPATYpOii 1o moarotoBke k EI'D.

Memanpeomemnviv  pesyrbmamom peaqu3allid TPOTPaMMBI  ABIsiETCS  (OPMHpPOBAHUE Y
clymiatesei cToilkoil mo3HaBaTeNbHON MOTHMBALMU K OCYIIECTBICHUIO NalbHEHIEH AeITeIbHOCTH IO
OCBOCHHIO MAaTEMAaTHKH.

1.9. ®opmbI NOABEIEHNUSI UTOTOB U ONpe/iesieHHe Pe3yJbTATHBHOCTH MPOrPaMMBbI
Pe3ynbpTaTUBHOCTD YCBOSHHS YYEOHOTO MaTepualia OTCIICKUBACTCS TOCPEACTBOM:
— cobecenoBaHus,
— HpOMe)KYTOLIHOI‘O 1 UTOTOBOI'O TeCTI/IPOBaHI/IfL
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3 | OyHKIUU 6 1 5 co0eceloBaHue
4 | Hauana MaTeMaTH4€CKOI0 aHaIN3a 6 2 4 TECTUPOBAHUE
5 | 'eomerpus 12 5 7 TECTUPOBAHUE
6 | DaeMeHTBl KOMOWHATOPUKH U TEOPHH BEPOSTHOCTEH 6 1 5 TECTUPOBAHUE
HUTOr0BOE
7 | UroroBas arrecranus 3 3
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[Tporpamma ogoOpeHa Ha 3aceanuu Kadeapsl MaTeMaTHKH, (GU3UKH, HTHPOPMATHKU
[Tpotokon Ne 1 ot «01» centsbps 2016 r.

3aenyromas kadenpoit E.B. [lynpimena

HHOACHUTEJBHAA 3AIIMCKA

3HaHHe MaTeMaTHKH B COBpPCMCHHOM 06H_ICCTBC ABJIACTCA HEOThEMJIEMOI YacThIO
JUYHOW W Tpo(ECCHOHATIBHONW IKHM3HM YeJIOBEKAa M CPEICTBOM BKJIIOUCHUS B MHPOBOE
COIIMOKYJIBTYPHOE TIPOCTPAHCTBO. IIporpamMma 1o MareMaTHke COCTaBIE€Ha Ha OCHOBE
(enepanbHOrO KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHIapTa cpexHero (IOJHOro) oOmiero
o0Opa3oBaHus Ha 6a30BOM YpOBHE.

[IporpamMma BBITOJIHSET 1BE OCHOBHBIE ()YHKIIMH.

Hngpopmayuonno-memoouueckas byHKums I103BOJISIET BCEM y4acTHUKaM
00pa30BaTeNbHOTO TMpoliecca TMOMYYUTh MPEACTaBICHHE O UENsIX, COACpXKaHUH, OOIIei
CTpaTeruu OOYy4YeHMsl, BOCHUTAHUS M Ppa3BUTHUS Y4YalIUXCSd CPEACTBAMU JAHHOTO Y4eOHOTrO
npeaMerTa.

Opeanuzayuonno-nianupyrouias QyHKIUS TMPEIyCMaTPUBACT BBIJICICHHUE OITaloB
o0ydeHus, CTPYKTYpHpOBaHHE Y4eOHOTrO MarepHala, ONpPENeIeHHE €ro KOJIUYECTBEHHBIX H
KAUeCTBEHHBIX XapaKTEPUCTHK Ha KaXKJOM M3 A3TaloB, B TOM YHUCIE IJs COAEPKATEIbHOTO
HATIOJTHEHUS TIPOMEKYTOYHOM aTTecTaln 00ydaeMbIX.

Llesiu ¥ 3a1a4M IPOrpaMMbl
I naenas yenw 3akiaoyaercs B MPUOOPETEHUU CUCTEMATHU3WPOBAHHBIX 3HAHUM, YMEHUHN U
HAaBBIKOB, HEOOXOMUMBIX Juts cinaun EI'D mo maremaruke.
OcHognble 3a0auu:
- TeOpEeTUIEeCKOe 00OCHOBAHKE PsiJia BOMPOCOB IIKOJIBHON MaTeMaTUKH;

- IPUBEJECHHUE B CUCTEMY METOJIOB PELLICHUSI MAaTEMaTUYECKUX 3a/1ay;
- opMupoBaHNE YMEHUHN U HABBIKOB PEIICHHS MAaTEMaTHYECKUX 3a]1a4.

Il1aHpyeMble pe3VJabTAThl 00VIEeHHS
K oxxupaemMbIM pe3yapTaram peain3aliii TporpaMmMbl OTHOCATCS:
3HaHue:
— OCHOBHBIX MTOHATHI HIKOJIBHOTIO Kypca MaTEMATHKHA U METOAOB PEIICHUS 3a/1a4;
yMeHue:
— TPUMEHATH MOJYYEHHBIE 3HAHUS B IIPOLECCE PELICHUS 3a1a4, IPEAIOKEHHBIX B COJIEPKAHUU
EI'D no maremaTunke;
—  enaoeHue:
— HaBbIKAMM pELICHUS 3aJad MIKOJIBHOTO Kypca MAaT€MAaTHKH, Mpejaralonmxcs B
conepxanuu EI'D.

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

@opMbl peau3aliy NPOrPaMMbl U PesKUM 3aAHATHI
dopma NpoBENECHN 3aHITHIA — TPYIIIOBasl.
[Topsimox opranu3anuy 3aHATHMI:
— pexuM 3aHATHiL: 1 pa3 B Henento;
— TMPOJOJKUTENBHOCTH 3aHATUH — 3 aK. yaca.




YyeOHo-TeMaTHYECKHI JIAH 3aHATHHI

Ne
n/n

HauMenoBanue
pasnena

Conep:xkanue

Ko..
4acoB

Anrebpa

Lenpie umcna. CreneHb ¢ HaTypaJbHBIM IIOKA3aTEJIEM.
Jpobwu, poLeHTkI, paroHanbHbIe yrcia. CTENeHb C MeTbIM
nokasareneM. KopeHb n-i CTENEeHW M €ro CBOMCTBA.
Crenenp C palMOHaJbHBIM II0OKa3aTelleM M €€ CBOMCTBA.
CBolicTBa CTENEHM C JICMCTBUTEJIBHBIM ITOKA3aTENIEM.
Cunyc, KOCHHYC, TAHT€HC, KOTAHIE€HC ITPOU3BOJIBHOTO YTJIaA.
Pannannas mepa yrina. CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC
yucina. OCHOBHBIE  TPUTOHOMETPUYECKHE  TOXKJECTBA.
®opmyibl npuseaeHus. CUHYC, KOCUHYC, TAHT€HC CYMMBI U
pazHocTU JBYX yrjioB. CHHYC M KOCHUHYC ABOMHOTO yrJa.
Jlorapudm uucna. Jlorapudm npousBeneHUS U YACTHOTO,
norapudm  cremeHu. JlecATHUHBIN W HATypaIbHBIN
norapudmsl, uyucino e. IIpeoOpazoBaHue BBIpAKEHUI,
BKJIFOUAIOLIUX apu(pMETHYECKYIO oIepauIo.
[IpeoOpazoBanre BbIpaKEHUH, BKIIOYAIOIIUX  OINEPaIHI0
BO3BeJeHUS B creneHb. [IpeoOpa3oBaHue BBIpaXKEHUH,
BKJIFOYAIOLIUX KOpHU HaTypajlbHOMI CTEIEHHU.
[IpeoOpa3zoBanne TPUTOHOMETPUUECKUX BBIPKCHHI.
[IpeoOpa3zoBanue norapupMuyeckux BbIpaxeHHH. Moaynb
(abconroTHas BeIMYMHA) YHUCTIA.

15

YpaBHeHus u
HEpaBEHCTBA

KBagparHele ypaBHEHUS M HEpaBeHCTBA. PanumoHalbHbBIE
YPaBHEHHs MU HepaBeHCTBA. MppalmoHalbHbIE ypaBHEHHS.
Tpuronomerpuueckue ypaBHeHus. [lokasarenpHble U
JorapupmMuyecKue ypaBHEHUS u HEPAaBEHCTBA.
PaBHOCHIIBHOCTB YpaBHEHUH, CUCTEM YpaBHEHUM.
IIpocreiilne cUCTEMBI YPAaBHEHHUN C ABYMS IIEPEMEHHBIMU.
Pemenue cucreM ypaBHEHUH cmoco0aMu TMOACTaHOBKH,
anreOpanyecKkoro CIOKEHMs!, BBEJICHUS HOBBIX NIEPEMEHHBIX.
Hcnonp3oBaHne  CBOWCTB  (QYHKIMH  HpU  peLIEHUU
ypaBHEHHH U  HepaBeHCTB. (CucTeMsl JIMHENHBIX
HepaBeHCTB. CHCTeMBl HEPaBEHCTB C OJIHOM IMEpEMEHHOMN
Meton wuHTepBanoB. M3o0pakeHHMe Ha KOOpAMHATHOM
IJIOCKOCTM MHOXECTBA pEIIECHUN YpPAaBHEHHMM C JBYMs
NEPEMEHHBIMU M HMX  CHUCTEM, HEPABEHCTB C JABYMs
IIEPEMEHHBIMHU U UX CHCTEM. I[pumMeHneHne maTeMaTHYeCKuxX
METOAOB JUIsl pEUICHUS COIEp)KATENIbHBIX 3aJad U3
pa3IMyYHbIX 00jacTel Hayku M mpakTuku. MHTepmperanus
pe3ynbTaTa, y4eT OrpaHU4YECHU.

36




OyHKIUU

@OyHKIMA, 00MacTh omnpeaesieHus] QYHKIHH U MHOXKECTBO
3HaueHud  ¢ysxknun. I'paduxk  ¢ynkumu.  [Ipumepst
(YHKIIMOHATBHBIX 3aBHCHUMOCTEH B pEeajibHBIX MPOIECCax U
sapneansax. OOparnas  ¢ynkumsa. I'papux  oOpatHOU
GyHKIHH. [IpeobpazoBanms rpadukoB byHKIHH,
napajyieNibHBld  MEPEeHOC W CHUMMETpus  rpadukKoB
OTHOCHUTEJIBHO OCeil KoopauHaT. MOHOTOHHOCTh (DYHKIIHIA,
NPOMEXYTKH BO3pacTaHuss W yObiBaHua. YeTHOCTh U
HEYETHOCTh (QyHKIUH. [IepruoanYHOCTh U OTPaHUYCHHOCTH
¢ynkuunii. Touku sxcTpemyma. Hanbomnpiiee 1 HauMeHbIee
3HaueHus QyHKiuW. JluHeWHas ¢yHKOMS, ee Tpaduk.
@OyHKIMsA, OMUCHIBAIOMAsi OOPaTHYIO MPOMOPIHOHAIBHYIO
3aBUCUMOCTh, ee¢ rpaduk. Kagpatuunas QyHKIus, ee
rpaduk. CrenenHas QYHKIUS C HATyPAIbHBIM MTOKA3aTEIeM,
ee rpaduk. TpuronHomerpuueckue (QpyHKIUH, UX TpadUKH.
[TokazarenbHas u orapudmMudeckas QyHKIHH, UX TPAPHUKH.

Hauana
MaTEMATHYECKOT'O
agajn3a

[Tpon3BonHas, ee TEOMETPUUYECCKHA M (PU3MUECKUN CMBICIL.
VYpaBHeHue ~ KacaTenbHOM K Tpaduky  (QyHKUHUU.
IIpou3BoaHast CyMMBI, pa3HOCTH, IPOU3BENECHHS U YaCTHOTO.
[IpousBogHbIE 3JIEMEHTapHBIX GbyHKIHA. Bropas
Npou3BOMHAS © ee (Qu3ndeckuii cMbicit. [IpuMeHeHue
MPOU3BOJHON K HCCIEAOBaHUIO (YHKIUN U TMOCTPOCHHUIO
rpadukoB. IlpuMeHeHHWE NPOM3BOAHON JJIsi HAXOXKJICHUS
HaWjy4dllero pewmeHus B MPUKIAJHBIX, B TOM YHCIE
COLIMAJIbHO-3KOHOMMYECKUX, 3agadax. llepBooOpas3Hbie
aneMeHTapHbIX QyHkuuid. [Ipumenenue unTerpana B Gusnke
Y TEOMETPUMU.

I'eomerpus

TpeyroiabHUK, HapanaenorpaMMm, poMO, HPSIMOYTOJBHUK,
kBazapar, Tpamneuus. OKpyXKHOCTb U Kpyr. OKpYyX HOCTb,
BIIMCAaHHAs B TPEYrojabHUK. OKPYKHOCTb, ONIMCAaHHAs OKOJIO
TpeyrojabHuka. MHoroyroisHuk. CymMmma yrijioB BBITYKJIOTO

MHOTOYTOJIbHUKA. [IpaBunbHbIE MHOTOYTOJIbHUKHU.
Brnucannas u onmcanHas okpyxHocTH. [lepecekaromiuecs,
napasuienbHbIe u CKpELIMBAOIIHNECS MpsIMBIE,

NEePNEHAUKYISIPHOCTh NpAMBIX. [lapamiensHOCTs MPSAMON U
IJIOCKOCTH, IpU3HAaKU U cBoWcrBa. IlapamienbHOCTD
IJIOCKOCTEM, MPU3HAKU M CBOWCTBA. llepneHaukynspHOCTh
IpsAMOM M IUIOCKOCTH, NPU3HAKU U CBOMCTBA. TeopeMma o
Tpex NepneHauKysapax. [leprneHnKyaspHOCTh IIOCKOCTEN,
IpU3HAKU U cBoMWcTBa. llapamnenbHoe NPOEKTUpPOBAHUE,
n300paxkeHHue  IpOCTpaHCTBEeHHBIX  Quryp.  I[lpusma,
napajuleIenuIes, KYyO, ApaMua. IIpaBunbpHbIE
MHOrorpaHHuky. CedeHus NpU3MBI, NapajulesIeNUNena u
nupamuabl. Lunuanap, xonye, chepa, map U UX CEUCHHUS.
Benmnuuna yrma, rpagycHas Mepa yria, COOTHOILIEHHE
MEXy BEIIMYMHOM yria v JUIMHOW JyTd OKPYKHOCTH. YTOI
MEXIY MPSAMBIMH B IIPOCTPAHCTBE, YrOJI MEXIYy NPSAMOU U
IJIOCKOCTBIO. J[IMHA OTpe3ka, JIOMaHOW, OKPY>KHOCTH,
IIEPUMETP MHOTOYrOJIbHUKA. PaccTosHME OT TOYKH 110
IPsAMOM, OT TOYKHU 0 IUIOCKOCTH, MEXKIY IapauleIbHbIMU
NPSAMBIMU M TApAUIENbHBIMM  IUIOCKOCTSIMH. [lnmomans
TpEyroJIbHUKA, Iapajuieaorpamma, Tpaneuuu. Ilnomans
Kpyra u cektopa. [nomanu noBepXxHoCTel MHOTOTPaHHUKOB
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u T1en BpameHus. OO0beMbl MHOTOIPAaHHUKOB U TeN
BpallleHus. JlekapToBbl KOOpAMHATBl HAa IUIOCKOCTH U B
MPOCTpAaHCTBE. BhIunclieHne pacCTOSHUS MEXKIY TOYKaMU,
ypaBHeHHE cdepbl. BekTop, MOAynb BEKTOpa, paBEHCTBO
BEKTOPOB, CJOXXEHHE BEKTOPOB, YMHOXEHHME BEKTOpa Ha
qucno. KosmmHeapHble BEKTOPBI, pa3jioKEHHUE BEKTOpa IO
IBYM  HEKOJUIMHEapHbIM  BekTopaMm. KomriuianapHbie
BEKTOPBI, Pa3JI0kKEHUE BEKTOPA IO TPEM HEKOMILIAHAPHBIM
BekTopaM. KoopauHaTsl BeKTOpa, CKalsipHOE MTPOU3BEICHUE
BEKTOPOB, YIoJl MEX]ly BEKTOpaMH

DJIEeMEHTBI [ToouepenHbIii 1 OTHOBPEMEHHBIM BBIOOP. DOPMYIIBI YKCTIa

KOMOWHATOPUKH, coyeranuil u nepectaHoBoK. bunom Herotona. TabnaumuHoe u

CTaTUCTUKH rpaduyeckoe  TPEACTaBICHHWE  JAHHBIX.  YuCIOBBIE 6

TEOPUH XapaKTePUCTHKU PSAIOB JTaHHBIX. BeposTHOCTH COOBITHH.

BEPOATHOCTEM Hcnonp30BaHne BEPOATHOCTEN M CTATUCTUKU IPU PELICHUU

MPUKIIAIHBIX 33]1a4.

Hrorosoe 3anstue TectupoBanue 3

84

Bcero:




@opMbI ATTECTAIIMH 1 OlIEHOUYHbIE MAaTEePHAJIbI

OcHoBHO# (HOpMOI1 MOABEACHUS UTOTOB SIBIISIETCS TECTHPOBAHUE.

Mamepuanvt mecmuposanus

3anauu C4

1.  Bboxossie ctoponsl KL u MN tpaneunn KLMN pasnbl 10 u 26 cooTBeTcTBEHHO. OTpE30K,
COCMHSIONIMNA CepeIMHbl AUaroHaieu, papeH 12, cpennsis auHus Tpaneuuu paBHa 24. [Ipsmvbie
KL u MN nepecekarorcs B Touke A. Haiigure paanyc OKpyKHOCTH, BIIMCAHHOW B TPEYTrOJIbHUK
ALM. (2 unu 6)

2. llpomomxenue Ouccektpuchi CD HepaBHOOeapeHHoro TpeyroibHuka ABC mepecekaeT
OKPYXHOCTb, OIMHUCAHHYIO OKOJIO 3TOTO TpeyroyibHHKa, B Touke E. OKpyXHOCTb, OnucaHHas
okono TpeyronbHuka ADE, mepecekaer mpsimyto AC B Touke F, ornmunoit ot A. Haiinure

pamuyc OKpYKHOCTH, onucanHou okoiio TpeyronbHuka ABC, ecnu AC = 8, AF = 3, yron BAC

11 5
paBeH 45°, [— uu —)
2"
3. Yron C tpeyronsuuka ABC paBen 30°, D — ommmuHas or A Touka MePECCUCHHUS

OKpYXXHOCTEH, MocTpoeHHbIX Ha cTopoHax AB u AC kak Ha nuamerpax. M3BecTHO, 4TO

DB:DC=2:5. Haiigute cunyc yria A. (7 71?11 U 3 71411j

4. Ha npsamoii, conepxameit menuany AD npsimoyronbHoro tpeyronsHuka ABC ¢ mpsiMbIM
yrmom C, B3sara Touka E, ynmanennas oT BepmmHBI A Ha paccrosiHue, paBHoe 4. Haiinure
wiomazap Tpeyroasauka BCE, ecniu BC =6, AC = 4. (2,4 unu 21,6)

S. [Tnomans tpaneuuun ABCD pasna 135. /lnaronanu nepecekatorcss B Touke O. OTpesku,
coenuHstomue cepeauny P ocHoBanus AD c BepmnHamu B u C, nepecekarorcst ¢ TnaroHaIsiMu
Tpaneuuu B Toukax M u N. Haiinure nminomans tpeyroiasauka MON, ecnu onHO U3 0CHOBaHUMN
Tparenuu BaBoe 0osbliie apyroro. (15/4 uau 12/5)

6. Jan tpeyronsauk ABC co croponamun AB = 15, AC = 9 u BC = 12. Ha ctopone BC
B3siTa Touka D, a Ha cropone AD — Touka O, npuuem CD =4 u AO = 30D. OxpyxHOCTb ¢
nentpoM O npoxoaut yepes Touky C. Haitnure paccrosgaue ot Touku C 10 TOYKH MEPECEUCHUS
9TOH OKpYXHOCTH ¢ ipsimoit AB. (7,5 unu 7,2)

7. Han tpeyronsauk ABC. Touka E nHa npsimoit AC BbiOpaHa Tak, 4to TpeyroibHUK ABE,

IUIOIAAb KOTOpPOro paBHa 14, - paBHOOenpeHHsbIi ¢ ocHoBanueM AE u Boicotoit BD. Haiinute
24
wiomaap TpeyronsHuka ABC, ecnu uzBectHo, uto LABE = Z/CBD = u tga = - (25 unu

39).



8. Touka M nexur Ha orpeske AB. Ha oxpyxnoctu c¢ aumamerpom AB B3sata Touka C,

yaanienHast ot Touek A, M u B na paccrostnus 20, 14 u 15 coorBerctBeHHo. HaliquTe minomans
Tpeyronsauka BMC. ‘4 * 12\/1—3,

9. [Jan npsamoyronbsnblii TpeyroibHuk ABC ¢ xkatetamu AC = 15 u BC = 8. C uenrtpom B
BepiHe B mpoBeneHa okpyxHocTh S pagauyca 17. Haliqute paanyc oKpy>XKHOCTH, BIUCAHHOH B

yrost BAC u kacarorieiicst OKpy»KHOCTH S. (%L uu %j

10. TIpsimas, mepHeHIUKYJSpHAs TUIOTEHY3€ NPSMOYTOJILHOTO TPEYrojJbHHKA, OTCEKaeT OT
HEro YeTHIPEXYyroJbHUK, B KOTOPBIH MOXXHO BIIMCaTh OKpPY)XHOCTh. Haiinure panuyc
OKPYKHOCTH, €CJIM OTPE30K 3TOM MPSIMOM, 3aKIIOUYCHHBIM BHYTPH TpeyrojibHUKa, paBeH 40, a
OTHOUICHUE KaTETOB TPEYroiibHUKA paBHO 15/8. (25 wiu 32)

¥Yribl B IPOCTPAHCTBE

1. B kyoe ABCDAB,C,D, toukn E u F - cepenunst pebep AB u B,C,, coorBercTBeHHO.
Hailingute kocunyc yrina mexay npsameiMu AE u BF . (),8:

2. B npaBunbnoii Tpeyronsnoii npusme ABCA,B,C,, Bce pebpa xoropoii pasubl 1, Haiinute

KocuHyc yria mexay npsimeiva AB;u BC, . (%j

3. Ctopona ocHoBaHus npaBuibHOI TpeyrombHoit mpusmel ABCA, B,C, pasna 8. Bricora s10it

1
npu3Msl paBHa 6. Haitnure yron mexxay npsimeivu CA u AB, . (arccosz—Sj

4. B ocnopanun npsmoii npusmel ABCA B,C, nexur paBHOGenpeHHBI MpAMOYTOMbHBII

tpeyronsHUK ABC c rumotenysoii AB , paBHOU 8+/2 . Bicota 1ot npu3Msbl paBHa 6. Haiinure

yroa mexay npsimeivu AC, u CB, . (arccosz%j

5. B kyoe ABCDA B,C,D, naiinure yron mesxny npsmoit AB; u mockocteio ABC; . QOO:

6. B xyoe ABCDA,B,C,D, naiinure Tanrenc yrma mexay npsmoit AA, u miockocteio BCD .

)

7. B npasmibHoii Tpeyroasnoit npusme ABCA, B, C,, Bce peGpa kotopoii pasnsl 1, Touka D -

)

cepenuna pedbpa A B, . Haiimure cunyc yria mexay npsimoir AD u miockocteio BCC, . [ﬁ



8. OcnoBanme mupamuasl DABC paBHoOenpenusiii Tpeyroipauk ABC, B KoTOpoM

AB = BC =13 AC = 24. Pebpo DB nepneHaukynsipHO IMJIOCKOCTH OCHOBaHUS U paBHO 20.
Haiinute Tanrenc nByrpannoro yria npu pedpe AC . (l:

9. B npsmoyronsuom napamnenenunene ABCDA B,C D, , y xoroporo AB =4,BC =6,CC, =4

3\/§J

HaliuTe TaHreHc yria Mexay miockoctssmu CDD, u BDA, . (T

10. B HPSIMOYTOJIEHOM napasuiesernurnese ABCDAB.C,D, W3BECTHBI

peopam AB =8,AD =6,CC, =5. Haiigure yrom wmexnay miockoctssmu BDD, u AD,B,.

(arctg ﬁj
25)

PaccTosiHus B NIpoCTPaHCTBE

1. Pebpa npaBuiabHON YeTHIPpEXYroyibHOM Ipu3Mbl paBHbl 1, 4 u 4. Haiinure paccrosiHue or
BEPIIMHBI JI0 IIEHTPA OCHOBAHMUS IIPU3MBI, HE COZIEPKANIETO 3Ty BepmuHy. €

2. B mpasunbnoii mectuyronsnoii npusme ABCDEFA,B,C,D,E,F,, Bce pebpa xoropoii
paBHBI 1, HafiauTe paccrosHue MexX Iy Toukamu A u E;. €

3. B npasunsnoii tpeyronsnoii npusme ABCA,B,C, Bricora paBha 2, cropona ocHOBaHMS

~

pasna 1. Haiijute paccrosaue ot Toukn B, mo mpsmoii AC, . €

-

4, Ocnopanue mnpsamoii npusmet ABCDABCD, - pom6 ABCD, B koTopom

AB =10, AC = 6+/7 . Bokosoe pebpo AA, paBHO 3./21. Haiinure paccTosiHUuE OT BepUIMHBI B
no npsimoit AC, . 6:

5. B npaBunbHO# yetbipexyronpHoi mupamuge SABCD cropona ocHoBaHus paBHa 1, 6GoxoBoe
pebGpo paBHO 73 Haiinure paccrosiaue ot Toukn C 1o mpsimoit SA. [@]

6. Pepo xyoa ABCDA,BC,D, pasno /3. Haiizure paccrosmne or Bepmmubl C 10
mrockoctn BDC,. €

7. lan npaBunbHbIA TeTpasdap ABCD c¢ peGpom J6. Haiigute paccTossHuE OT BEpIIMHBI A 110
mockoctu BDC . Q:

8. B mpaBwibHOUN ueTkipexyronpHOi mupamuae PABCD ¢ BepmmHOit P cTropoHa ocHOBaHUS

paBHa 3, BeicoTa 2. Haitnute paccrosiaue ot Bepummasl A 1o rpanu PCD. Q,4:



9. B enunnunom xy6e ABCDA B,C,D, wmaiinure paccrosnue mexny npsmeivu ABu AC,.

V3
3
10. B mupamune DABC wusBectrsl qmunbt pedep: AB = AC = DB = DC =10,BC = DA=12.
Haiinure paccrostaue mexay npssmeivu DA u BC . (\/7 )

Bapuant 1
1. I'opojickoii Gr0KEeT cocTaBisieT 45 MIIH. p., @ pacXoJbl HAa OJIHY U3 €ro CTaTed COCTaBHIIU
2,5% . Cxonbko pyOJieii moTpayeHo Ha 3Ty CTaThio Orokera’?

1)5625000 p. 2)562.,5 p. 3)50625000 p. 4) 562500 p.
2. Hepez[ HpeI[CTaBJ'IeHI/IeM B IOUPK IJI1 IPOJaXu 6I)IJ'IO 3aroToBJICHO HCKOTOPOC KOJIHNYCCTBO

BO3AYLIHBIX ITAaPUKOB. Hepen HadaJioOM NOpCACTaBJICHUSA OBLIO HpOIIaHOg BCCX BO3AYIIHBIX

IIIApUKOB, a B aHTpakTe — eme 12 mryku. [locne sToro ocranace TpeTh Becex mapukoB. CKOJIBKO
IIaPUKOB OBLIO EPBOHAYAIILHO?

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

3. COeperaTenbHbI OaHK HAYKMCIIIET HA CpOUHBIA BKIIaT 20% Toa0BbIX. BKIIaIuuKk mMooxuia Ha
cuet 800 p. Kakas cymma Oyner Ha 3TOM cueTe 4epe3 roj, €Cil HUKAKUX OMEpalfii CO CUeTOM
IpOBOIUTHCA He Oyner?

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

4. Ha cuer B OaHKe, 10X0[ 110 KOTopoMy cocTaBiisieT 15% ronosbix, BHECTU 24 ThIC. p. CKOJIBKO
ThICAY pyOsielt OyneT Ha 3TOM cyeTe 4epe3 IoJl, €CIAM HHUKAaKUX OIepaluid Cco CUeTOM
POBOJIUTHCA HE OyneT?

5. Kakas cymma (B py0ssix) OyneTr mpocTaBiieHa B KACCOBOM Y€Ke, €ClIM CTOMMOCTh ToBapa 520
p., ¥ TIOKYTIaTeb OTUTAYMBAET €T0 MO JUCKOHTHOM KapTe ¢ 5%-HOW CKUAKOM?

6. ToBap Ha pacnponaxe yuenwtn Ha 20%, mpu 5ToM OH cTan cTouTh 680 p. CKOIBKO CTOMI
TOBap /10 PacIpOdaKu?

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

7. TocynapctBy npuHajuiexutr 60% akuuil npeanpusTusi, OCTaJbHBIE AKIMU HPUHAATIEKAT
yacTHBIM JuuaMm. OO6mas npuObUIb NPEeANpU[THs TOCIE YIUIaThl HAJIOTOB 3a TOJ COCTaBMia
40 miH. p.. Kakas cymma 13 aToi mpuObUIN JOJKHA MOWTH HA BBIIJIATY YAaCTHBIM aKLIMOHEpaM?
1)400000 p. 2)16000000 p. 3)24000000 p. 4) 100000000 p.

8. AKUMM TNpeAnpHsTHsS paclpeieieHbl MeXJy TOoCyIapCTBOM M YaCTHBIMH JIMIIAMU B
otHomieHun 3:5. OOmas npuOBUIE NPEINPUITHS IOCNIE YIJIaThl HAJIOrOB 3a IOJl COCTaBHJA
32 muH. p. Kakast cymma 13 3Toi mpuObIIM JODKHA MTONTH Ha BBIIUIATY YaCTHBIM aKI[MOHEepam?
1)4000000 p. 2) 12000000 p. ) 20000000 p. 4) 6400000 p.

9. Ha moct mpencenatens MIKOJIBHOIO COBETA MPETEHIOBANM JBa KaHAWAaTa. B roxocoBanuu
npuHsM ydactue 120 genoek. ['omoca Mexay KaHauaTaMu paclpeiesMIiCh B OTHOILIEHUHU
3:5. CKOJIBKO TOJI0COB MOTYYHIT TOOETUTENH?

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

10. YUncno XBOMHBIX JepeBbEB B MapKe OTHOCUTCA K YHCIYy JUCTBEHHBIX Kak 1:4. CKOJBbKO
MIPOLIEHTOB JIEPEBHEB B MApKE COCTABIISAIOT JTUCTBEHHBIE?



Bapuanr 2

1. OT foMa 10 1a4 MOKHO JJ0€XaTh Ha aBTOO0yce, Ha IEKTPUUYKE WM Ha MapUIpyTHOM Takcu. B
TabJMIe IOKa3aHO BpeMs, KOTOPOE HY)KHO 3aTpaTUTh Ha Kaxplid ydacTok nytu. Kaxoe
HauMeHbIIee Bpems norpedyercs Ha gopory? OTBET AaiiTe B yacax.

1 2 3
Or oma 0 Or OCTaHOBKH
AOME A ABTOOYC B
aBTOOYCHOM aBTOOYyCa
ABTOOYCOM yTU:
CTaHIMH— M0 Ja4d  TEIIKOM
24]5muH.
15MuH. SMUH.

Ot oMa 0
A A Onektpuuka B/OT  CTaHIUMU [0

. |cTaHIIUH
DIIEKTPUYKOU . MyTH: nayn
JKEJIE3HOU
1u45MuH. nerkoM 20MuH.
oporu— 25MHH.
Ot OCTaHOBKHU

Or gomMa IO
MapuipyTHbIM |[OCTaHOBKH

TaKCH MapIIpyTHOTO
TaKkCu— 25MHUH.

MapuipyTHOEe  [MapLIPyTHOI'O
TaKCH B JIOpPOTe:(TaKCH

1435MuH. 10 Ja4W  IIEITKOM
40MuH.

2. Cembs U3 TpeX 4eNoBeK MIaHupyer noexarb u3 Cankr-IlerepOypra B Bosnorny. MoxxHo exartb
IOE3JI0M, a MO>KHO — Ha CBOEHM MamuHe. bujier Ha 1oes3j Ha OJHOro 4eiioBeka ctout 770
pyOueii. ABTomoOumnb pacxoayeT 11 nutpoB OensuHa Ha 100 KHIOMETPOB MYTH, PACCTOSHUE 110
miocce paBHo 700 kM, a nieHa OeH3uHa paBHa 19,5 py6uisa 3a nutp. Ckosbko pyOJaei npuaercs
3araaTUTh 32 HauboJ1ee JeleBYI0 MOe3Ky Ha TPOUX?

3. g toro, 4toObl CBSI3aTh CBUTEP, X03dike HYXHO 900 rpaMMoOB LIEpCTH CHHETrO LBETA.
MOo’kHO KyNUTh CHHIOIO HpsKy 1o 1eHe 70 py6uneit 3a 100 1, a MOXHO KYIUTh HEOKPAIIEHHYIO
npsoKy 1o 1ene 60 pyosneit 3a 100 r u okpacuth ee. OnuH nmakeTuk kpacku ctout 50 pyOnei u
paccuntan Ha okpacky 300 r npspku. Kakoit BapuaHT mokynku aemenje? B oTBeT HamuiuTe,
CKOJIBKO py0J1eif OyJeT CTOUTH 3Ta MOKYIIKA.

4. Ilpu CTpOUTENBCTBE CEIBCKOTO JOMa MOKHO HCIHOJb30BaTh OJMH U3 JIBYX THIIOB
dbyHaaMeHTa: KaMeHHBIH WM OeTOHHBIM. [y kamMeHHOro (yHJaMeHTa HeoOXOJUMO 9 TOHH
MPUPOTHOTO KaMHS U 9 MemKoB 1eMeHTa. [[ns 6eToHHOro (yHIaMeHTa HEOOXOJMMO 7 TOHH
me6Hs u 50 memkoB nemenTta. TonHa kamHs ctouT 1600 pyOieit, medens ctout 780 pyouieit 3a
TOHHY, a MemoK neMmeHta ctouT 230 pyoneit. Ckonpko pyOJieil OyAeT CTOUTHh MaTtepuan IJis
¢dbyHaaMeHTa, eciii BbIOpaTh HauboJ1ee AeleBblii BapuaHT?

5. CTpouTenpHbIN MOAPSITUMK TUIAHUPYET KYIUTh 5 TOHH OOJHMIIOBOYHOI'O KUPIHUYA Y OJTHOTO U3
TPEX IMOCTAaBUIUKOB. Bec OIHOT'O KHpIIMYa 5 KT. HGHBI U YyCJIOBHA OOCTaBKU IIPUBCIACHLI B
tabmuie. Bo ckonbko py0.aeii ob6oiizercs HanGoee AelIeBbIi BapuaHT MOKYIKH?

Ilena
CroumocTth

KHpIU4a
ITocTaBImIMK (py® 3anOCTaBKn CrnenuajbHble YCJI0BUSA

) (py6.)
A 17 7000 Her

Eciam cromMmocTh 3aka3za BEBINIE

b 18 6000 50000 py®., toctaBka GecrIaTHO
B 19 5000 [Ipu 3akaze cewime 60000 pyo.

IocTaBKa co CKuakou 50%.



6. KinmeHT xoder apeHI0BaTh aBTOMOOWIb HAa JIBOE CYTOK Ul TMOE3IKU IPOTSKEHHOCTBIO
1000 kM. B Tabnuie npuBeaeHbl XapaKTEPUCTUKU TPEX aBTOMOOWIIEH U CTOMMOCTb UX apeH/IbI.
[TomMumo apeHAB! KIMEHT 00s3aH OIJIATUTh TOILIMBO AJIi aBTOMOOMIIA Ha BCIO Moe3aky. Kakyro
CyMMy B PYyOJISIX 3aIJIaTUT KJIMEHT 32 apeHay M TOILUIMBO, €CIH BBHIOEPET caMblil JemeBblii
BapHUaHT?

Pacxoax TomsimBa ApeHaHasi 1mJara

ABTOMOOMIL Tomamso (1 Ha 100 Km) (py6. 3a 1 cyTkH)

A JuzensHoe 7 3700
b benzun 10 3200
B l'a3 14 3200

Ilena mu3enpHOTO TOrUIMBA — 19 pyOmeit 3a autp, OeH3uHa — 22 pyOas 3a JUTp, raza —
14 pyGuneii 3a nutp.

7. TenedonHast KOMIaHHUS MPEJOCTABIISET HA BEIOOP TPH TapH(PHBIX TUIAHA.

AOoHeHTCKas IInata 3a 1 MuHYTY
njiara pa3rosopa

«IToBpeMeHHBII» 135 py6. B Mmecsar 0,3 pyO.

Tapudubiii nu1an

0,28 py6. 3a 1 muH.
Cepx 450muH. B
MecCsL.

S pyo. 3a

«KoMOMHUPOBAHHEBII
p 450 muH. B Mecsn

«be3nmMMUTHBIN 380 py0. B Mmecsrr -

AGoHeHT BbIOpal Hanbo1ee JeleBblil TApUPHbIN MIaH UCXO/S U3 MPEAINOI0KEHHS, YTO
o011as AUTEIbHOCTh TeNe(POHHBIX pa3roBopos coctarisieT 700 munyT B Mecsau. Kakyio cymmy
OH JIOJDKEH 3aIUIaTUTh 3a MECsAL, €ClIM 00las JUINTEIBHOCTb pa3rOBOPOB B 3TOM Mecsle
neiicrButensHo Oyzaer paBHa 700 munytam? OTBeT Jaiite B pyoJIsix.

8. B Tabnuue nanbl Tapudsl Ha ycnyrd Tpex ¢(upMm Takcu. llpeamonaraercs moesaka

qutenbHocThio 40 MuHyT. HyXHO BBIOpaTh QupMy, B KOTOpOH 3aka3 OyAeT CTOUTH AelleBJie
Bcero. Ckonpko py0Jieii OyeT CTOUTh 3TOT 3aKa3?

Croumoctb 1 MUHYTBI

Ipoaxo/KkUTEIBLHO
Bepx
®upma Ilopgaua CThb M CTOMMOCTD
. NPOAOKHTEJIbHOCTH
TaAKCH MAIIMHbBI  MMHHMMAJIbHOM .
MHMHHMMAJIbHOI
MOEe31KH
noesaku (B pyo.)
A 250 pyO. Her 12
20 muH. —
becruaTHO 400 py6. 16
B 120 py®. 5 muH. — 100 py6. 13

*Ecnum moe3ika mpo10JbKaeTCsi MEHbBIIE YKa3aHHOTO BPEMEHH, OHA OTUTAYMBAETCS IO CTOMMOCTH
MUHUMAaJILHON OE3IKH.

9. Jlnst tpanciopTrpoBKH 42 TOHH rpy3a Ha 1100 KM MOXHO BOCITOJIB30BAThCS yCIyraMHu OJTHOM
u3 Tpex (pupm-nepeBo3unKkoB. CTOMMOCTh MEPEBO3KU U TPY30MOABEMHOCTh aBTOMOOMIICH NSt
KaKJIOTO TepeBO3YMKa ykazaHa B TaOmmie. Ckoiabko pyOJiell mpuiuercs 3aiiaTUTh 3a Camylo
JAelIeBYI0 TIEPEBO3KY?



Croumocthb nepeso3ku I'pyzonoabeMHOCTH

IlepeBo34uK OJHUM aBTOMOOWJIEM AaBTOMOOH I
(py0. Ha 100 xkm) (TOHH)

A 3200 3,5

b 4100 5

B 9500 12

B 120 2,4

10. /lnsa octekyieHust My3eHHBIX BUTPUH TpeOyeTcs 3aKa3zaTh 28 OJIMHAKOBBIX CTEKOJ B OAHOM U3
2
tpex ¢upm. [Inomane kaxmgoro crexna 0,25 M~. B tabnuie npuBeieHb! EHB HA CTEKIO U Ha

pe3Ky crekod. CKoJIbKo py0Jieit OyJeT CTOUTh caMblii ieleBblil 3aka3?

dupma

A
B

Pe3zka crekia

Ilena cTekna
(py0. 3a oaHo lonmoJiHUTe/ILHBbIE YCJIOBHUS

(py0.3a 1 3-13)

CTEKJIO)
300 17 -
320 13 -
IIpu 3akaze Ha cymmy
340 2 6onpme 2500 py0. peska
OecIIaTHO.
Bapuant 3

Breramncauts: (1\0/@) ?

Brrancnurs: 3\/ 729

4/54.4/120

BrauciauTe:
45

15
Bomuucmrs:  109,15-109, 6

| 5 1-I1g2 | 3
Beranciurs: 36 e +10 g —8ng

Beraucnurs: 0051500

4
Borauciuts:  COS2¢C , ecrm COSOX = g



10.

T ) 1 T
8. Bommcmurs: COS(= + ) ,ecm SN = —= | O<a<—
3 J3 2

Bapuanr 4

B ciywaitHom skcniepuMenTe OpocaroT JiBe UrpaibHbie koct. Halinure BeposSTHOCTH TOTO, UTO B
CyMMe BBIIAAET 5 OUKOB. Pe3ynbrar OKpyrimre 10 COThIX.

B cnyyaifHOM 3KCIIEpUMEHTE CUMMETPHYHYIO MOHETY OpocaroT TprKabl. Haliure BepoITHOCTh
TOTI'0, YTO OPEJ BBINAJCT POBHO JBa pas3a.

B yemnuonate no rumHactuke y4acTBYrOT 50 cmopremenok: 24 uz CIIA, 13 u3 Mekcuku,
ocranbHble — u3 Kananel. Ilopsaok, B KOTOPOM BBICTYHAarOT T'MMHACTKH, ONPEIENAETCS
xpebueM. Haiinure BepoSITHOCTh TOTO, YTO CIIOPTCMEHKA, BHICTYIAIOIIAS TIEPBOM, OKAXKETCS U3
Kanansr.

B cpennem u3 1400 camoBbIX HAcocoB, MOCTYNMBIIUX B Mpojaxy, /7 mnoarexaror. Haiinure
BEPOATHOCTb TOT'O, UTO OJIUH CIy4aiiHO BEIOpaHHBIN JJI1 KOHTPOJISI HACOC HE MTOATEKAET.

dabpuka BbllTyckaeT cyMKU. B cpenHem Ha 200 KaueCTBEHHBIX CYMOK IPUXOAUTCS YEThIpe
CYMKH CO CKPBITBIMH AedekTamu. HaiinnTe BepOsSTHOCTD TOTO, YTO KYIJICHHAS CYMKa OKa)KeTCsI
KaueCTBEHHOU. Pe3ynbpTar OKpyriure 10 COThIX.

B copeBHOBaHMSIX IO TOJNKAHUIO Spa yYaCTBYIOT 3 criopTcMeHa u3 MakeioHuH, 8§ CHOPTCMEHOB
u3 CepOumn, 3 cnoprcmena u3 Xopsaruu u 6 — u3 Cinosenuu. [lopsaok, B KOTOPOM BBICTYHAIOT
CIIOPTCMEHBI, omnpenensercs xpedoueM. Haiinure BEposITHOCTh TOTrO, YTO CIIOPTCMEH, KOTOPBII
BBICTYIIAET MOCJIEIHUM, OKaxkeTcst n3 Cepouu.

Hayunas kondepenuus nposoautcs B 5 nHeil. Beero 3amianupoBano 75 10KIan0B — IEpBbIE
Tpu AHS 1o 15 NMOKJIanoB, OCTalbHBIE paclpeielieHbl NOPOBHY MEXKIY YETBEPTHIM U MSATHIM
nasmu. Ilopsaok nokmanoB ompenensercst kepeObEBkoil. KakoBa BeposSTHOCTh, YTO JTOKJa
npodeccopa M. okaxkeTcs 3alIaHUPOBaHHBIM HA NMOCIEIHUHN 1eHb KOHpepeHIn?

Konkypc ucnonuureneit nposogutcs B 3 nHs. Beero 3asBieHo 45 BBICTYIUIEHHH — MO OJTHOMY
OT KaXJOoW cTpaHbl. B mepBblil eHb 27 BBICTYIUICHHH, OCTalbHBIE PACIpPENIEICHbl MOPOBHY
MEXIy ocTaBIIMMHCA THAMH. [lopsnok BBICTYIUIEHUE ompenensercs kepeObéBkoil. Kakopa
BEPOATHOCTb, YTO BBICTYIUIEHHE IIpeicTaBUTENs Poccun coCcTONTCS B TpeTUil IeHb KOHKYypca?

[Tepen HauanoMm MepBOTrO Typa YEMIHOHATA MO IMIANIKAM YYaCTHUKOB Pa30MBAIOT HA WUTPOBBIC
napel CIIydailHbIM 00pa3oM ¢ TIOMOIIIBIO Jkpedusi. Bcero B ueMnnoHate ydacTByeT 26 MIAIIHCTOB,
cpean Kotopeix 3 ydactHuka u3 Poccun, B Tom uncne Bacunuii Jlykun. Haitnure BeposiTHOCTh
TOT0, YTO B MepBoM Type Bacunmii Jlykun Oynet urpath ¢ KakuM-1u0o mammuctom u3 Poccun?

B cbopuuke OuneroB mo xumuu Bcero 50 OuineroB, B 20 M3 HUX BCTpEYaeTcs BOMPOC IO
yrieBogopoaaM. Haiiiure BeposTHOCTH TOTO, YTO B CIly4ailHO BBIOpAaHHOM Ha dK3aMeHe OuieTe
LIKOJIBHUKY JIOCTAaHETCS BOIIPOC MO YIIIEBOJOPOIAM.



Hmozoewviit mecm

1. B oTeneHnn OOIBHUIIBI HAXOIATCS 25 OOJNBHBIX, KOTOPHIM Bpad Ha3HAYHII YKOJIBI JICKapCTBa
o 2,5 mul. YKOJIBI HYKHO JienaTh 3 pa3a B JieHb. B ynakoBke 16 ammyin nekapcersa o 2,5 mi. Kakoe
HaMMEHBIIIEe KOJIMYECTBO YITAKOBOK HY)KHO 3aKa3aTh Ha OJIUH JICHb?

2. Ha pucyHke )HUpHBIMHM TOYKaMH TTOKa3aHa IIeHA HUKEJS HA MOMEHT 3aKPBITHS OUpPKEBBIX
TOProB BO Bce paboune nuu ¢ 6 mo 20 mas 2009 roxa. I1o ropu3zoHTaNM yKa3bIBarOTCS 4YMCIIa
Mecsa, 10 BEePTUKaIM — IIeHAa TOHHBI HUKeNs B noiutapax CIHA. J[ns HariasIHOCTH >KUpHBIC
TOYKH Ha PUCYHKE COeTUHEHBI InHUeH. Onpeaennure Mo puCyHKy HAMMEHBIIYIO IIEeHY HUKEIs Ha
MOMEHT 3aKpbITHS TOProB B niepuos ¢ 7 no 15 mas (B nomnapax CILIA 3a ToHHYy).

13500

13400

. \ 7
. / /

11s00

o
-l
@
I
R
I
=
e
w
I
I
B
n
-
=
P
o
b

3. Tenedonnas KomMmnanus MPeAOCTABISIET HA BEIOOP TpU TapU(HBIX IJIaHA.

Tapudunsrii mnan | AGOHEHTCKas [Inara 3a 1 MuH. pasroBopa
miara
"I[loBpemennbiii | Her 0,25 py6

"KomOunuposan | 130 py6. 3a 320 | 0,2 py©. 3a 1 muH. cBepx 320

HBIA" MUH. B MECHILL MHH. B MECHII.
"besnumutheii" | 200 py6. B -
MeECSII]

AGoHeHT BbIOpan HamboJiee JemeBblil TApU(HBIN MJIaH UCXO/ U3 MPEAINOI0KEHHS, UTO
oOurast JUIMTEIbHOCTh TeNe(OHHBIX pa3roBopoB cocTanisier 900 MmunyT B Mecsu. Kakyo cymmy
OH JIOJDKEH 3aIUIaTUTh 3a MeECSIl, €cld o0lias JIMTeNbHOCTh Pa3roBOPOB B 3TOM Mecsle
aeiicrBuTebHO OyaeT paBHa 900 Munyram? OTBeT naiite B pyo0Jisix.

4. Ha xneruaroit Oymare ¢ kieTkamu pazmepom 1 cm X 1 cm n3o0paxena ¢urypa (cm.
pucyHok). HalimuTe ee muiomiaab B KBaApaTHBIX CAHTUMETPAX.

pé [

1rm

5. [lepen HauaaoM mepBOro Typa 4YeMIMOHATA I10 IIalIKaM YYaCTHHUKOB pa30MBalOT Ha
UTPOBBIE MApbl CyYaHBIM 00pa30M C MOMOIIBIO Kpedus. Beero B yemnuonare yyactByer 26
LIAIIMCTOB, CPEIN KOTOPBIX 8 yuacTHUMKOB U3 Poccun, B ToM uncie bopuc bapcykos. Halinure
BEPOSITHOCTH TOTO, UTO B IepBoM Type bopuc bapcykoB OyneTr urpats ¢ KakMM-1100 MIAITUCTOM

n3 Poccun?



6. Haiinure KOpeHb ypaBHeHHs 16% ° =

B3| =

7. IlepumeTp 4eThIPEXYTrOIbHUKA, OIMCAHHOTO OKOJIO OKPY>KHOCTHU, paBeH 74, 1Be ero
CTOpOHBI paBHBI 21 1 25. HaiiguTe 601bIIyI0 U3 OCTABIIMXCSI CTOPOH.

8. Ha pucynke u3obpaxen rpaduk y = f '(X) — npoussoanoii ¢pyukuuu f(X), onpenenennoit
Ha uHTepBaie (—20;2). Haiigure konndecTBo Touek MuHUMyMa GyHkuun f (X), npuHauiexammx
orpesky [-18;1].(7843)

Ny

—

AVAVEERY

9. B cocyn, umeromuii popmy KoHyca, HAIUIU 25 MII KHJIKOCTH JO TOJOBHHBI BBICOTHI
cocyna. CKOJIbKO MIJUTMIUTPOB JKHIKOCTH HY>KHO JIOJIMTH B COCYJ, YTOOBI 3aIllOJHUTH €0
JIOBEpXY?

10. Berunciuts:  log, 15 — IDEEE

11. BeicoTa Haj 3emiiel MOIOPOIIEHHOIO BBEPX MsAYa MEHSETCS 10

2
h(t) =2+7t—5t , Tie h — BBICOTA B MeTpax, t — BpeMs B CEKyH/aX,

3aKOHY
nporeameeMoMenTa 6pocka. CKOJIBKO CEKYH Msid OyJIeT HaXOAUTHCS Ha BBICOTE HE MeHee 4

METpPOB?

12. B npaBuiIbHOM YeTHIPEXyTrOIbHOM MUpaMuie Bce pedpa paBHbl 32.HaliquTe miomans
CEUYCHUS TUPaMUJIbI TITIOCKOCTHIO, TPOXOISIIEH Yepe3 cepeInHbl OOKOBBIX pedep.

13.M310M monyyaeTcs B mpoliecce Cylku BUHOrpaaa. CKOJIbKO KUJIOTPaMMOB BUHOTPaia
noTpedyeTcs s MOdydeHUs 54 KUIorpaMMoOB H3I0Ma, €ClTi BUHOTPal coepkutT 90% Bosbl, a
U3I0M COIePKUT 5% BOMBI?

T

14. Haiinute HauMeHblIee 3HaueHne QyHKINN y = 4tgx — 4x + 8 Ha otpeske [0;7].

15. a) Pemmte ypasrenne 4sin® x = cos(x — o).

. 3_ 5
6) HaiimuTe Bce KOpHH ypaBHEHHMS, IPUHAAJIEKAIINE OTPE3KY [—ﬂ; ;ﬂ].

16. B xybe ABCDA;1B1C1D; Bce pebpa paBubl 5. Ha ero pedpe BB; otmeuena touka K
tak, ytro KB=3. Uepes Touku K u C; miiockocts o, mapamnenbHas npsmoit BD;.
a) Joxaxwure, uro AP : PB1=1:2, rne P —Touka nepeceueHus miockocTu o ¢ pedpom A1B;.
6) Haiinute 00bem Gomblieit U3 1ByX yacteld KyOa, Ha KOTOPbIE OH JIEJIUTCS MIOCKOCTHIO 0.

17. Pemte HEpaBEHCTRBO:
lng3§+ log;(x*+ 3x —9) <logg(x* +3x+ i— 10)



18. K okpykHocTH, BiucanHoi B kBagpaT ABCD, nmpoBenena kacarenbHas,
nepecekarotast croporsl AB u AD B Toukax M u N cOOTBETCTBEHHO.

a) [lokaxure, uro nepumetp tpeyronbHuka AMN paBeH cTtopoHe kBajpara.

0) IIpsmast MN nepecekaer npsimyto CD B Touke P. B kakom otHOmenuu aenut cropony BC
npsiMasi, Ipoxodiias yepe3 Touky P u neHTp okpyxHOCTH, eciiu AM: MB=1:2?

19. 31 nexabps 2014 rona Anekceii B35 B 6anke 6902000 py6uteit B kpeaut nox 12,5%
rofoBbIX. CxeMa BBITUIATHI clieaytomias — 31 aekadpst KaKI0ro CIeAyIOIIero rojia 0ank
HAYMCIISET MPOIIEHTHI HA OCTABIIYIOCS CYMMY JI0JITa (TO €CTh yBeJIMYUBaeT nour Ha 12,5%),
3ateM Aulekceil mepeBoaut B 0aHk X pyoseid. Kakoit momkHa ObITh cymMma X, 4ToOBI Ajekcei

BBITIJIATUIT OOJIT YCTBIPbMA paBHBIMU IJIATCIKAMU (TO €CTb 34 YCThIPC r0;1a)?

20. HaiinuTe Bce 3HaU€HUs apaMeTpa a, MPU KaxJA0M U3 KOTOPBIX JIF000€ YUCIIO U3
OTpe3Ka 2 =< x =< 3 SBIECTCS PELLICHUEM YPABHECHUSA

r—a—2|+|x+a+3]=2a+5.

21. Haitmytest i XOTs ObI TpH JACCATU3HAYHBIX YMCIIA, Hesmmxcs Ha 11, B 3anucu
KQXKJ0T0 U3 KOTOPBIX UCIOIB30BaHbl Bce 1UppsI ot 0 10 9?7
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