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1. HosicHuTEIBLHAS 3AIIHCKA

1.1. HopmaTuBHO-IpaBOBasi 0CHOBA NMPOrPaMMBblI

JlononHutenbHast oOpa3oBarenbHasi oOliepa3BuBaromias nporpamma «Marematuka» (ganee —
porpamMma) COCTaBJIeHa Ha OCHOBE CJIEIYIOLIUX HOPMATHUBHBIX MPABOBBIX TOKYMEHTOB:
— ®@enepanbhblid 3aK0H 0T 29.12.2012 Ne273-D3 «O06 o6pazoBanuu B Poccuiickoit deneparumny;
- Ilpukaz MunucrepctBa mnpocsemenus Poccuiickoit @epepanmu ot 09.11.2018r. Nel96 «O6
yrBepxacHUHM [lopsiaka oOpraHuM3amMu W OCYIIECTBICHUS OOpa30BaTEIBHON ACSTENBLHOCTH II0
JOTIOTHUTEIBHBIM 0011€00pa30BaTeIbHBIM TPOrPAMMaM).
- IIpuxa3 MunuctepctBa npocsemienus Poccuiickoit @eaepannu ot 30.09.2020r. Ne533 «O BHeceHUMN
u3MeHeHud B Ilopanok opraHu3anuu U OCYLIECTBICHHUS 00pa30BaTeNbHON NE€ATEIbHOCTH II0
JIOTIOTHUTEIFHBIM  00111e00pa30oBaTeIbHBIM TIporpaMMaM, yTBepKIeHHbI [Ipukazom MuHHCTEpCTBA
npocernienns Poccuiickoit @eneparuu ot 9 HosiOpst 2018r. No 196 ».

1.2. AKTyaJIbHOCTD (Iearoruvdeckas 1nejaecoo0pa3sHoCTb) 1 HOBU3HA NPOTPAMMBbI

3HaHWE MATEMaTUKH B COBPEMEHHOM OOILECTBE SIBJISETCS HEOTHEMJIEMON YacThbIO JIMYHOU M
npohecCHOHANBPHOM KU3HU YeJOBeKa M CPEICTBOM BKIIOYEHHS B MHUPOBOE COIMOKYJIBTYPHOE
IPOCTPaHCTBO. IMEHHO M03TOMY nedazozuuecku yenecoobpasHo CO3JaHue ONTUMANIBHBIX YCIOBUMN IS
(dbopMUPOBaHUS U MOBBIIICHUS MOTUBALMU K U3YyYCHHIO MAaTEMaTUKU Yepe3 UCIOJIb30BaHUE aKTUBHBIX,
TPAAUITHOHHBIX U HETPATUIIMOHHBIX METOI0B U (popM oOydeHHs.

[IporpamMma cocTaBlieHa AJsl CIyIIATeNeld MOATOTOBUTEIBHBIX KYPCOB M BKIIIOYAET B ce0s
TpeOOBaHMS K YPOBHIO MOJATOTOBKU BBITYCKHUKOB CPEIHEH 0011e00pa3oBaTeIbHOM MIKOJIbI I CIa4u
UTOTOBOM arrecTauu B popme u 1o matepuanam EQUHOro rocyaiapcTBeHHOro 3K3aMeHa; MOCTpOeHa
Ha TMPUHIMIIAX OOOOIICHUS W CUCTEMATH3allMM y4eOHOro Marephajia 110 MaTeMaTHKE C YYETOM
«Crnenudukanud  KOHTPOJBbHBIX H3MEPUTENBbHBIX MaTepuaioB» U Ha ocHoBe «Konudukaropa
9JIEMEHTOB COJICpXKaHUS M TPEOOBAHMUU K YPOBHIO MOJATOTOBKH BBITYCKHHKOB 00IIIe00pa30BaTEIIbHBIX
yupexaeHuit ans nposegenus B 2023 roay eAMHOTO TOCYIapCTBEHHOTO 9K3aMeHa 0 MaTEMaTHKE.

[TporpaMMa KOHKPETHU3UPYET COAEpKaHHe MPEeIMETHBIX TeM 00pa30BaTeIbHOrO CTaHIApTa U
JaeT MPUMEPHOE pacipe/ielieHne yueOHbIX YacoB MO pa3jienaM Kypca.

Hosuszna niporpaMMbl 3aKiI04aeTcsl B peaju3aluy MOJIMBAPUAHTHOTO MOAXOAAa K OpraHu3aluu
00pa30BaTeNbHOTO MPOIlecca, MCIONb30BAaHUN CUCTEMBI B3aMMOCBS3aHHBIX 3aHSITHH, BHICTPOSHHBIX B
JIOTUYECKOW TOCJIEAOBATEIbHOCTA M HANpPABJICHHBIX HA aKTUBU3AIMIO TMO3HABATEIHHOU Cdephl
00y4Jaromuxcsi MOCPEACTBOM MPUMEHEHHS] Pa3HOOOPa3HBIX MEJarornyeckux TEXHONOrud u (opm
paboThl, MHTETPUPYIOIIUX pa3HbIE BUJBI JEATEILHOCTH Ha OCHOBE €AMHOW TeMbl. [IpenmyiecTBO
HpeﬂnaraeMOf/’I nporpaMmbl 3aKJIFOYACTCA B TOM, 4YTO IIpU O6y‘ICHI/II/I MAaTE€MAaTUKE OCHOBHOC BHUMAHUC
YACTIACTCA Bpra6OTKe YMCHI/Iﬁ 1 HAaBBIKOB PCIICHUA MAaTCMATUYCCKUX 3a/1aY.

1.3. HanpagBjieHHOCTb POrpaMMBbl, ee 1ejdb U 3a1a4u
IIpocpamma npeaHa3HaueHa AJs NOATOTOBKM K ENMHOMY rocynapcTBEHHOMY 2K3aMEHY 110

MaTeMaTHKe.

OCHOBHOH yenbro IPOrpaMMBI SIBIIsIeTCS (POpMUPOBAaHUE CUCTEMATU3UPOBAHHBIX 3HAHUM,
YMEHMH 1 HAaBBIKOB B 00JIACTH IIKOJBLHOTO Kypca MaTeMaTHUKH, HEOOXOAUMBIX JIJISl CIayM dK3aMeHa.

JUist TOCTHKEHUS TOCTaBIEHHOMN 1ETN CIYXaT 3a0ayu.

- O3HAKOMJIEHHME YYaIIUXCs CO CTPYKTYpOU U conepkanuem EID;

- TeOpeTHYecKoe 0OOCHOBAaHUE Psiia BOIPOCOB MaTEMATHUKH, KOTOPBIE B IIKOJIBHOM Kypce C
Ha/JIeXkalel oJTHOTON He MOTYT OBITh PacKpbIThL, a B cofepkanuu EI'D npesiaratorcs;

- IPUBEJICHUE B CUCTEMY METOJIOB PELIEHUS MATEMATUYECKUX 3a/1ay;

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

1.4. TpeOoBaHus K KATErOPHHU CJIylIaTesiei
B pesynbrarte u3ydyeHuss Kypca oOydarolmuecs JOJDKHBI 3HATh:

- OCHOBHBIE MOHATHSI HIKOJIBHOI'O Kypca MaTEMATUKH, PE/ICTaBIECHHbIE B KOIU(DUKATOPE
2JIeMEHTOB conaepkanus EI'O;



- OCHOBHBIE METO/IbI PEIICHUS 33/1a4 IKOJIFHOTO Kypca MaTEeMaTHKH.
YMmern:

- BBITIOJIHSTH BBIYHCIICHHS;

- BBITIOJIHATH MPE00pa3oBaHMs alreOpanyecKux BhIpaKeHUI;

- pelaTh ypaBHEHUS U HEPABEHCTBA U UX CUCTEMBI;

- CTPOHTD U YUTATh IpaduKu PyHKIH;

- BBIIOJIHATh ACHCTBUS ¢ I€OMETPUYECKUMHU QUTYypaMH, BEKTOpaMHU U KOOPAUHATAMU;

- paboTaTh CO CTaTUCTUYECKOI MH(OpMAaIHel, HAXOIUTh YaCTOTY U BEPOSITHOCTD CIy4aliHOTO
COOBITHS;

- CTPOUTH U MCCIIEA0BATh IPOCTEHIINE MATEMATHYECKUE MOJIENH;

- ICTIOJIB30BATh NPUOOPETEHHBIE 3HAHNS M YMEHHUS B IPAKTUUECKOH NEATEIHLHOCTH U B
IIOBCEIHEBHOM KU3HHU.

Baaners:

- BJIAZICTh HaBBIKAMU PEILLIEHUS 3a]a4 LIKOJIBHOTO Kypca MaTeMAaTHUKH, TPEJIaratoluxcs B
conepxanuu EI'D;

- BJIaJIeTh HaBbIKAMM CaMOCTOSATENIbHOM paboThl ¢ IUTepaTypoii o noAroToBke k EI'D.

1.5. O0mas xapaKkTepucTUKA MPOrpaMMbl

[Iporpamma paccumtana Ha 72 4yaca ayauTopHod Harpy3kw. CTpykTypa Kypca
peycCMaTPUBAET JIEKIIUU U TPAKTHUECKHUE 3aHATHUS.

Ha nexumsix packpbIBalOTCSI OCHOBHBIE TEOPETHUECKHE IOJIOKEHHUS, MPAKTHUECKUE 3aHATHUS
HAllpaBJICHbl HA 3aKpeIlUIeHHWE TeOpeTHMYEeCKUX 3HaHWid. Peanusauus mnporpamMmbl MOCTPOCHA Ha
MCIIOJIb30BAHUU AKTUBHBIX METOJIOB 00yUYEHUsl, COBMECTHON TBOPUYECKOH JAEATEIHHOCTH MPETIOIaBaTENs
U CIIylIiaTesei.

CrpykTypa 00pa3oBaTeIbHON MPOrPaMMbl BKIIFOYAET KOMIUIEKC Pa3eiioB:

— «AnreGpay;

— «YpaBHEHUS U HEPABEHCTBAY;

—  «DyHKIUNY;

— «Hayvana MaremMaTnueckoro aHaiuzay;

—  «l'eomerpus»;

—  «DaeMeHThl KOMOMHATOPUKH, CTATUCTUKHN M TEOPUHU BEPOSITHOCTEI.

Auredpa

[lenble uyucna. CreneHb C HaTypaldbHBIM IOKa3aTesneM. J[poOu, NMpOLEHTHI, palMOHAIbHbIE
yucna. CreneHb ¢ LenbiM nokasareneM. KopeHp n-ii creneHn u ero cBoictBa. CTeneHb C
palMoOHaIbHBIM TOKa3aTelleM M ee cBolicTBa. CBOICTBa CTENEHH C JEHCTBUTENBHBIM I10Ka3aTeJieM.
CuHyc, KOCHHYC, TaHT€HC, KOTAaHT€HC NPOU3BOJILHOrO yria. PanguanHas Mepa yria. CuHyc, KOCHHYC,
TaHTeHC, KoTaHreHc uuciaa. OCHOBHbIE TPUTOHOMETpHUYECKHE ToKaecTBa. DOpPMyIbl MpPUBEICHUS.
CuHyC, KOCHHYC, TQHI'€HC CyMMBbl U Ppa3HOCTH JBYyX yrioB. CHHYC M KOCHMHYC ABOWHOIO YIJIa.
Jlorapudm uwncna. Jlorapudm mnpoumsBeneHuss M YacTHOro, Jorapudm creneHu. JleCATHUHBIA U
HaTypalbHbIM Jorapudmsl, yucio e. [IpeoObpazoBaHue BBIPAKEHHH, BKIIOYAIOMIMX apUPMETHUECKYIO
onepaiuio. [IpeoOpa3oBaHue BbIpaKEHUH, BKIIOYAIONIMX  ONEpPALMI0 BO3BEACHHUS B CTEMEHbD.
[IpeoOpa3oBanue BbIpaXeHUI, BKIIOYAIOMIMX KOPHU HaTypaibHOW crenenu. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX  BblpakeHuil. [IpeoOpasoBanue morapupmMuUecKux BbIpaxkeHU. Moaynb
(aOcomroTHAs BEJIMYMHA) YKCIIA.

YpaBHeHUs1 M HEpaBEHCTBA

KBazparHble ypaBHEHMS M HEpPaBEHCTBA. PalMoOHanbHbIE YpaBHEHUS M HEpPABEHCTBA.
UppanuonansHble ypaBHeHUs. Tpuronomerpuyeckue ypaBHeHus. [lokasaTensHble U Jorapudmuueckre
YpaBHEHUsI U HEPAaBEHCTBA. PaBHOCWIBHOCTH ypaBHEHUH, cUCTeM ypaBHeHUU. [Ipocreiimme cucremsl
ypaBHEHUH C JAByMs T@IepeMeHHbIMH. PelieHue cucreM YypaBHEHHH cHocobamMu TOJICTaHOBKH,
areOpanvyecKoro CIOXKEeHMs, BBEICHHUS HOBBIX IepeMeHHBIX. Mcrnonb30Banne CBOWCTB (DYHKIHMHA Mpu
pellIeHNU YpaBHEHUN U HEpaBEeHCTB. CUCTEMBbI JIMHEHHBIX HEPABEHCTB. CUCTEMBbI HEPABEHCTB C OJIHOU



nepeMeHHol Meton uHTepBasioB. M300pakeHre Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI
YPaBHEHUH € JBYMs NEPEMEHHBIMM M MX CHCTEM, HEPABEHCTB C JIBYMS IEPEMEHHBIMU U HUX CHUCTEM.
[IppuMeHeHne MaTEeMaTUYECKUX METOJNOB sl PELICHHsS COAEpKATENbHBIX 3a4ad U3 Pa3IudHbIX
oOnactell HayKu U NpakTuku. MHTEeppeTanus pe3yabTaTa, yueT OrpaHUYEHUI.

DyHKUNH

OyHkius, o0nacTb ompeneneHuss (YHKIUM W MHOXECTBO 3HaueHuM ¢(ynkuuu. [padux
¢dbyskun. [Ipumepsbl GyHKIMOHATBHBIX 3aBUCHMOCTEH B peallbHBIX Ipolieccax U siBieHusx. OOparHas
dbynaknus. 'paduk obpatHoit pyHkumu. IIpeodpazoBanus rpadukoB GyHKIHHN, TapajIeIbHBIA IEPEHOC
U CUMMeETpHs TIpadUKOB OTHOCHUTEIIBHO OCel KoopAuHAT. MOHOTOHHOCTh (YHKIHM, HTPOMEXYTKU
BO3pacTaHus W yObIBaHWs. YeTHOCTh W HEUETHOCTh (QyHKIUH. [leprHoaudHOCTh M OTpaHHMYEHHOCTH
dbyakuuid. Touku skcTpemyma. Hamnbombiiee n HauMeHblee 3HaueHus1 pyHkuu. JInnerinas QyHkius,
ee rpadux. DyHKIMS, ONUCHIBAIOIIAS OOPATHYIO MHPONOPIHMOHAIBHYIO 3aBHCHUMOCTb, €€ Tpaduk.
KBanparnunas ¢ynkuus, ee rpadux. CrenenHas QyHKIUS ¢ HaTypajdbHBIM MOKa3aTeneM, ee rpaduk.
Tpuronomerpuueckue (ynkuuu, ux rpaduku. [TokazarenpHass u norapudmuyueckas (yHKIUH, UX
rpadukH.

Hayaja MaTeMaTH4eCKOr0 aHAJINA3a

[TponsBonHas, ee reOMETPUIECKUN U (PU3NIECKUN CMBICT. YpaBHEHHE KacaTelbHOW K TpaduKy
¢ynkuuu. [IponsBoaHas CymMMbl, pa3HOCTH, MPOU3BEIEHHS U YacTHOro. [Ipon3BoaHbIE 31eMEHTApHbBIX
¢ynkuuii. Bropas npousBogHas u ee puzmueckuii cmpicia. [IpuMeHeHne npou3BOIHON K UCCIIEIOBAaHHIO
¢GyHkuuii 1 noctpoeHuto rpadukon. [IpuMeHeHHe NPOM3BOJHON JUIS HAXOXKJIEHHS HaMIy4IlIero
pelieHus B IPUKIATHBIX, B TOM YHCJIE COLMAJIbHO-DKOHOMMUYECKHX, 3anadax. [lepBooOpasHbie
aneMeHTapHbIX QyHKIMHA. [IpumeHeHne unrerpana B pU3MKe U TEOMETPHH.

I'eomerpus

TpeyronapHUK, MapauienorpaMm, poMO, MpsIMOYrOJbHMK, KBajapat, Tpamenus. OKpyXKHOCTh U
Kpyr. OKpyXHOCTb, BHUCaHHas B TpeyrojbHUK. OKpPYKHOCTh, OMHMCAHHAS OKOJIO TPEYroJibHUKA.
Mmuoroyronpauk. Cymma yrjaoB BBIIYKJIOIO MHOTOYTroOJIbHMKA. [IpaBMiIbHBIE MHOTIOYTOJIBHHUKH.
Brnucannas u onumcaHHas — OKpykHOcTH. [lepecekaromumecs, mapajuiesbHbIE M CKPEIIMBAIOIINEC
npsiMble, TEPHNEHAUKYISPHOCTh MNpsAMBIX. [lapainenbHOCTs NpSAMOM M IUIOCKOCTH, TNPU3HAKK U
cBoMcTBa. llapannenbHOCTh IIIOCKOCTEHM, NMPU3HAKKM M CBOMCTBA. llepneHAMKYIApHOCTH NPSAMOU M
IUIOCKOCTH, TPU3HAKKM W CcBOMcTBAa. Teopema o Tpex mnepneHaukyispax. lleprneHaukyaspHOCTb
MJIOCKOCTeW, mMpu3HAaKU U cBoiicTBa.  [lapamnmenbHoe — MpOEKTHpOBaHHME,  HU300paKeHUE
npocTpaHcTBeHHBIX ¢uryp. [Ipusma, napamienenunen, ky0, nupamuaa. [IpaBuiibHble MHOTOTpaHHUKH.
Ceuenus mpusMbl, Hapamienenunena M nupamuasl. LlunuHap, koHyc, cdepa, map U UX CEYEHHS.
Benuuuna yrma, rpagycHas Mepa yIjla, COOTHOLIEHHME MEXAY BEIMYMHOM yria W JUIMHOHW AYTH
OKPYKHOCTH. YTOJ MEXIY HPSIMBIMH B IIPOCTPAHCTBE, YTOJ MEXIY IPSIMOM M IUIOCKOCThIO. JlmmHa
OTpe3Ka, JJOMaHOM, OKPYKHOCTH, IIEPUMETP MHOTOYrojbHUKA. PacCTOsHME OT TOYKHM O MPSIMOM, OT
TOYKH OO0 IINIOCKOCTHU, MCXKAY MapalJICJIbHBIMH IPAMBIMHA W HapaJIJICIbHBIMHA ITJIOCKOCTSAMMU. HJ'IOHJ;a}IB
TpEeyrojbHHUKa, Napauienorpamma, tpanenuu. Iliomane kpyra u cexropa. Ilnomann moBepxHocTen
MHOTI'OI'PAaHHUKOB U TCJI BPAllCHHA. O0BeMBI MHOT'OI'paHHUKOB U TCJI BpallICHUS.

JlexapToBbl KOOpAMHATHl Ha IUIOCKOCTH U B IPOCTPAHCTBE. BbIUMCIEHHE PAaCCTOSHUSA MEXKAY
TOYKaMHM, ypaBHeHHE cdepbl. BekTop, MOaynab BEKTOpa, PaBEHCTBO BEKTOPOB, CIIOKEHHE BEKTOPOB,
YMHOXEHHE BeKTOpa Ha u4uncio. KoiulMHeapHble BEKTOpBI, pPAa3IOkKEHHE BEKTOpa IO JBYM
HEKOJUIMHEapHbIM  BeKkTopaMm. KoMIUTaHapHble  BEKTOpBI, PpA3J0KEHHE BEKTOpa IO  TPEM
HEKOMIUIaHapHBIM BeKTOpaM. KoopanHaTel BEKTOpa, CKaISIPHOE IPOU3BEIEHUE BEKTOPOB, YTOJI MEKIY
BEKTOPaMH.

DJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPHH BePOSITHOCTEH

[Toouepennslii U1 OAHOBpPEMEHHBIM BBIOOpP. DOPMYINIBI YKCIA COYETAHUH W TIEPECTAHOBOK.
bunom Hprotona. Tabmuunoe u rpaduueckoe INpencTaBieHHE JaHHBIX. UHMCIOBbIE XapaKTEPHUCTUKU



pAIOB NaHHBIX. BepostHOCTH coObITHH. MCmOMp30BaHMe BEPOSITHOCTEH M CTATUCTUKH TIPHU PEIICHUH
IMMPUKJIAAHBIX 3a1a4.

OmauyumenvHol 0cobeHHOCMbI0 TIPOTPAMMBI SIBIIIETCSI TO, YTO B IPOLECCE €€ pealln3aluu
dbopMupyrOTCS BCe HEOOXOAMMbIE HABBIKHU IS MOJHOLIEHHOTO pelIeHHs 3aja4, HEKOTOpPbIe U3 KOTOPBIX
0TpabaTHIBAIOTCS TOTIOJIHUTENIFHO MO BEIOOPY 00yUYarOIIUXCS.

1.6. IlpuHuUNBI 00yYeHHs IO IPpOorpaMme

B kadyecTBe OCHOBHBIX IPUHIUIIOB 0O0YYEeHHUs 110 JAHHOM IPOrpaMMe OIpeIeJIEHbI:
— TPUHLMI B3aUMOJCHCTBUS U COTPYIHUYECTBA;
— TIPUHIMII €IUHCTBA PA3BUTHA, O0OYUCHHUS M BOCIIUTAHUS;
— IPUHLHUI CUCTEMATUYHOCTH U MOCJIEI0BATEIbHOCTH;
— IPUHLHUI AOCTYIHOCTH;
—  NPUHLUI HAaIJISAHOCTH;
— IPUHLHKI HAyYHOCTH,
— TNPUHLMI KOMIIJIEKCHOT'O MOAX0/1a.

1.7. Opranu3zanmoHHO-Nelarornyeckye ycJI0BUs peaau3aliii NporpaMmbl

OO0pa3oBaTenbHbIM MPOLIECC OCYIIECTBIIAETCS HA OCHOBE Y4eOHOro I1aHa, paboueil mporpaMMel
U PErVIaMEHTUPYETCS] pAaCIIUCAaHUEM 3aHITHIA.

Cpoxu peanusayuu npocpammul. IIporpamma peannsyercs B TeueHUe 6 MecsleB. Y4eOHbIN roj
HaunmHaeTcs ¢ HosA0ps Mecsana. OOydeHHe paccuuTaHo Ha 23 y4eOHBIX HEAeNH, O0Iee KOJIMYECTBO
yueOHBIX 4acoB — /2.

Dopmel peanuzayuu npopaMMbl U pexlcum 3auAmull. 3aHITHS PEATU3YIOTCS B O4HOM (opme,
HOCPEACTBOM IIPOBE/ICHNUS IPYIIIOBBIX BUI0B paOOTBHL.

[opsimox opraHu3auy 3aHATHI:

— peXuM 3aHATH: | pa3 B HeJeno;
— TNPOJODKUTENBHOCTB 3aHATHH — 3 yaca.

Mamepuanvno-mexnuueckas 6Oasa. 3aHATHS TPoBOJATCS Ha ©Oaze ayauropuit AITIILY,
OCHAIIIEHHBIX HEOOXOAUMBIM JUJIsl OpraHu3aluy 00pa3oBaTeNbHOTO Mpolecca 000pyIO0BaHUEM:

—  BHJICONIPOEKTOP, MHTEPAKTUBHAS JI0OCKA, IEPCOHAIBHBIM KOMIBIOTEP, BBIXOJ B MHTEPHET;
— HalIAJHbIE TOCOOMS U AUJAKTHYECKUE MaTepUabl.

Opeanusayuu o0bpaszoeamenvHo2o npoyecca O JAUY € OSPAHUYEHHBIMU BO3MONCHOCAMU
300p08bs U UHBATUOOS.

OOyueHue Ml C OrpaHUYCHHBIMM BO3MOXHOCTSIMM  3]I0pPOBbSI M HMHBAJIMJOB IO
JIOTIOJTHUTEIILHBIM  00IIe00pa30BaTeIbHBIM MPOrpaMMaM OCYIIECTBISIETCS C YYETOM OCOOEHHOCTEH
NCUXO(PHU3UUECKOTO PA3BUTHS, MHIUBUAYAIbHBIX BOBMOKHOCTEH U COCTOSIHUS UX 3/I0POBbSL.

3aHATHS 7S UL ¢ OTPAHUYCHHBIMU BO3MOYKHOCTSIMU 3/IOPOBbSI M HHBAJIMJIAMH OPTaHHU3YIOTCS
COBMECTHO C JJPYTUMH CIYIIATEISIMHU.

OOpazoBatenbHast JEATENbHOCTh JIMI C OTPaHHMYEHHBIMH BO3MOXHOCTSMHU 3JI0POBBS IO
JIOTIOJTHUTEIBHBIM 00111600pa30BaTeIbHBIM POrpaMMaM OCYILECTBIISETCSI HA OCHOBE JOMOTHUTEIbHBIX
0011eo0pa3oBaTeabHbIX MPOTPAMM, aJalTUPOBAHHBIX MPU HEOOXOTUMOCTH JUIsl OOyUeHUsl YKa3aHHbBIX
JIMIL.

Cpoku 00y4yeHHs] 1O JIOTIOJHUTEIBHBIM OOILIEpa3BUBAIOLUIMM IporpaMMmaM Ui JIUI[ C
OTPaHUYEHHBIMH  BO3MOKHOCTSIMH ~ 3JI0pPOBbSI M HHBAIMJOB C Yy4YeTOM OCOOCHHOCTEH HX
NCUX0(U3UUECKOTO Pa3BUTHS MPU HEOOXOAUMOCTH MOTYT OBITh YBETNYEHBI.

Ileoacocuyeckue kaopvr. OOpazoBaTeNbHBIA IpolLECC MO 00pa3oBaTeIbHOM MporpaMme
o0OecrieunBaeT IMpernojaBaTelib By3a, HMEIOUIMH COOTBETCTBYIOUIYIO TOJATOTOBKY IO JaHHOMY
HalpaBJICHUIO.

Yuebno-memoouueckoe u ungopmayuonnoe obecneuenue npocpammul. CopepxaTenbHas
COCTaBJIsAIONIasi 00pa30BaTENLHON MPOrpaMMBbl OTpakeHa B paboueil mporpamMMe y4eOHOTO MOy, B
KOTOPOM  OTJENbHbIM OJIOKOM IpEACTaBIEHbl y4yeOHO-METOJMYECKHuEe (CHMCKM OCHOBHOM H
JIONIOJTHUTEIBHOM JIUTepaTyphl) U MH(GOPMAIIMOHHBIC MAaTePHAJIbI (CCHUIKK Ha DJICKTPOHHBIE PECYPCHI).



1.8. Ilnanupyembie pe3yJbTaThl 00yUYeHUs

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

conepxanusi EI'3;

— OCHOBHBIX METOJIOB PEIICHHUS 3a/1a4 IIKOJIBHOTO Kypca MaTeMaTHKH.
VMeHue:
—  BBINOJHSATH BBIUMCIICHUS;
—  BBINOJHATH IpeoOpa3oBaHus anreOpanvyecKux BBIPAKECHUH,
— pemaTh ypaBHEHHS U HEPABEHCTBA U UX CUCTEMBI,
— CTPOUTbH U YUTATh rpaduKu QYHKIUH;
—  BBINOJHATH JEHCTBUS C FTEOMETPUUECKUMHU (DUTypaMu, BEKTOpPAMHU U KOOPAWHATAMU;
— CTPOWTbH U UCCIENOBATh MPOCTEUIINE MaTEMaTHUYECKHE MO/IETIH;
— paboTaTh CO CTATUCTHUYECKOI HHOpMAIIHel, HAXOAUTh BEPOSITHOCTh CIIy4aifHOTO COOBITHUS;
enadeHue:
—  HaBBIKAMH PEUICHUS 337a4 IIKOJFHOTO Kypca MaTeMaTHKH, IpeJiaratlonmxcs B coaepxxannu EI'D;
— HaBBIKAMH CaMOCTOATEILHON pabOThI ¢ TUTEpaTypoit mo noarotoske Kk EI'D.

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

1.9. ®opmMbI NOABEIEHUSI HTOTOB U ONpeieieHHe Pe3yJIbTATUHBHOCTH MPOrpaMMbl
Pe3ynbpTaTUBHOCTD YCBOSHHS Y4€OHOTO MaTepualia OTCIICKUBACTCS TOCPEICTBOM:
— co0lecenoBauu,
— HpOMe)KYTOLIHOFO 1 UTOTOBOT'O TCCTI/IpOBaHI/IfL
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YUYEBHbIA IIJIAH

Ne .
/i HaumeHnoBaHue pa3aesioB yueOHOT0 MOIYJIf PacnipenesieHue y4eOHoi HATPY3KH
CamocTosiTeIbHASA
BCEro JIEKIMH NpaKkTHYeCKHe ¢opma xouTpoIs
pab6ora
cobecenoBaHue
1 | AnreGpa 3 3
TECTUPOBAHUE
2 | YpaBHEHUS U HEpaBEHCTBA 36 7 26 3 TECTUPOBAHUE
3 | Oynknun 6 1 5 cobeceioBaHue
4 | Havana MmaTeMaTH4YE€CKOTO aHAIM3a 6 2 4 TECTUPOBAHUE
5 | 'eomerpus 12 5 7 TECTUPOBAHUE
6 | DiIeMeHTH KOMOMHATOPUKH U TEOPUH BEPOSTHOCTEH 6 1 5 TECTUPOBAHUE
UTOr0BOE
7 | Urorosag arrecranus 3 3
TeCTHPOBaHUE
BCEI'O: 72 16 53 3
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[Iporpamma omo6peHa Ha 3aceqaHuu Kadeapsl MaTeMaTUKH, (PU3UKH, THPOPMATUKH

[Tpotokon Ne 1 ot «02» centsibps 2022 r. ,
3aBenyromuii kadeapoit @
T.A. T'yceBa

MaTeMaTHKH, (pU3uKH, THPOPMATUKU

IHHOACHUTEJBbHAA 3AIINCKA

3HaHWE MaTeMaTUKH B COBPEMEHHOM OOIIECTBE SIBISICTCS  HEOTHEMJICMOH YacCThIO
JUYHON © TpodecCHOHANILHON J>KU3HHM 4YelIOBEKa W CPEJACTBOM BKIIOUYECHUS B MHPOBOE
COLIMOKYJIBTYPHOE TPOCTPAHCTBO. [IporpamMma 10O MareMaTWKEe COCTaBJICHA Ha OCHOBE
denepanbHOrO KOMIIOHEHTa TOCYAApCTBEHHOTO CTaHAapTa cpeaHero (MOJHOro) OOmIero
oOpa3zoBaHus Ha 6a30BOM YPOBHE.

[Tporpamma BBIMOJIHSIET IBE OCHOBHBIC ()YHKIIHH.

Hnghopmayuonno-memoouueckas byHKIUSA MTO3BOJISCT BCEM y4acTHUKaM
00pa30BaTeNLHOTO Tpolecca TOJIYYHTh TPEACTABICHUE O IeNsAX, COAEp)KaHUM, OOIeH
CTpaTeruyl OOY4YCHUs, BOCIHMTAHUS M PAa3BUTHs YYAIIUXCS CPEICTBAMH JaHHOTO Y4E€OHOTO
npeaMeTa.

Opeanuzayuonno-nianupyowas (QyHKIMS TpeaycMaTpuBaeT BbIICTICHUE JTalloB
00y4eHus, CTPYKTYpHpPOBaHHE Y4€OHOro Marepuana, ONpeNesieHHe €ro KOJIMYECTBEHHBIX U
KAUeCTBEHHBIX XapaKTEPUCTHK Ha KaXJOM M3 A3TAlloB, B TOM YHUCIE IJs COAEPKATEIbHOTO
HATIOJTHEHUS TIPOMEKYTOYHOM aTTeCTalu 00ydaeMbIX.

Llesin ¥ 3a1a4M NPOrPaMMBI
I naenas yenv 3akiaoyaeTcs B MPUOOPETEHUU CUCTEMATH3WPOBAHHBIX 3HAHUM, YMEHUHN U
HAaBBIKOB, HEOOXOMUMBIX Juts cnaun EI'D nmo maremaruke.
OcHognble 3a0auu:
- TEOpETUIEeCKOe 00OCHOBAHHUE PsiJia BOMPOCOB IIKOJIBHON MaTeMaTHKH;

- IPUBEJICHUE B CUCTEMY METOJIOB PEIICHHSI MAaTEMaTUYECKUX 3a]1ay;
- opMupoBaHME YMEHUI U HABBIKOB PEIICHHS MATEMaTHYECKUX 3a71a4.

IlnanupyemMble pe3vabTAThI 00VUEHHS
K oxkunnaembiM pe3ynprataM peann3aluy NporpaMMbl OTHOCSTCS:
3HAHUe:
— OCHOBHBIX MOHSATUHM HIKOJIBHOTO Kypca MaTEMAaTUKH U METO/IOB PEIICHUS 3a/1a4;
yMmeHue:
— MPUMEHATH NOJYYEHHBIE 3HAHUS B MPOLIECCE PEIICHUA 334, TPEAIOKEHHBIX B COJIEPKaHUU
EI'D o maTemaTunke;
elaoeHue:
— HaBbIKAMM pEIICHHUS 3aJay IIKOJBHOTO Kypca MaTE€MAaTHKH, TMpPEIararlmnxcs B
coaepxkanuu EI'D.

Cpoku peajiM3aluMy NPOrpamMMbl
[IporpamMma peanuzyercst B TeueHHE 6 MECSIIeB.
OO0ydenne paccuuTaHo Ha 23 y4eOHBIX HeJelNb, 00IIee KOJUIeCTBO YICOHBIX YacoB — 72.

DopMbl peau3anyy NPOrpaMMbl U PesKUM 3aHATHIA
dopMa MpoBEACHUS 3aHITUI — IPYIIIOBAs.
ITopsimok opraHu3anuy 3aHIATHH:
— PpEeXuM 3aHATUH: 1 pa3 B HEAENIO;
— TMPOJOKUTEIIBHOCTD 3aHIATHH — 3 aKaJleMUYECKUX Yaca.




YyeOHo-TeMaTHYECCKHI NJIAH 3aHATHI

Ne
n/n

HauMenoBanue
pasnena

Conep:xkanue

Ko..
4acoB

Anrebpa

Lenpie umcna. CreneHb ¢ HaTypaJbHBIM IIOKA3aTEJIEM.
Jpobwu, poLeHTkI, paroHaNbHbIe Yncia. CTENeHb ¢ eIbIM
nokasareneM. KopeHb n-i CTeNEeHW M €ro CBOICTBA.
Crenenp C palMOHaJbHBIM II0Ka3aTeIeM U €€ CBOMCTBA.
CBolicTBa CTENEHM C JICMCTBUTEJIBHBIM ITOKA3aTENIEM.
Cunyc, KOCHHYC, TAHT€HC, KOTAHIE€HC ITPOU3BOJIBHOTO YTJIaA.
Pannannas mepa yrina. CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC
yucia. OCHOBHBIE  TPUTOHOMETPUYECKHE  TOXKIECTBA.
®opmyibl npuseaeHus. CUHYC, KOCUHYC, TAHT€HC CYMMBI U
pazHocTU JBYX yrjioB. CHHYC M KOCHUHYC ABOMHOTO yrJa.
Jlorapudm uucna. Jlorapudm mnpousBeneHHS U YACTHOTO,
norapum  cremeHu. JleCATHUHBIN W HATypaJIbHBIN
norapudmsl, uyucino e. IIpeoOpazoBaHue BBIpAKEHUI,
BKJTFOYAIOIIUX apu(pMETUIECKYIO OTIEPALIHIO.
[IpeoOpazoBanre BbIpaKEHUH, BKIIOYAIOIIUX  OINEPaIHI0
BO3BeJeHUS B creneHb. [IpeoOpa3oBaHue BBIpaXKEHUH,
BKJIFOYAIOLIUX KOpHU HaTypajlbHOMI CTEIEHHU.
[IpeoOpa3zoBanne TPUTOHOMETPUUECKUX BBIPKCHHI.
[IpeoOpazoBanue norapuMudecKux BbIpakeHHd. Moayib
(abconroTHas BeIMYMHA) YHUCTIA.

YpaBHeHus u
HEpPaBEHCTBA

KBagparHele ypaBHEHUS M HEpaBeHCTBA. PanumoHalbHbBIE
yYpaBHEHUs U HepaBeHCTBA. MppanuoHanbHbIE ypaBHEHUS.
Tpuronomerpuueckue ypaBHeHus. [lokaszarenpHble U
JorapupmMuyecKue ypaBHEHUs u HEPaBEHCTBA.
PaBHOCHIIBHOCTB YpaBHEHUH, CUCTEM YPaBHEHUH.
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
NIEPEMEHHBIMU M MX  CHUCTEM, HEPABEHCTB C JABYMs
IIEPEMEHHBIMU U UX cHCTeM. [[puMeHeHne MaTeMaTnyecKux
METOAOB Ul pEUICHUS COJEP)KATEIbHbIX 3aJad U3
pa3IMyYHbIX 00jacTel Hayku M mpakTuku. MHTepmperanus
pe3ynbTaTa, y4eT OrpaHU4YECHU.
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OyHKIUU

@OyHKIMA, 00MacTh omnpeaesieHus] QYHKIHH U MHOXKECTBO
3HaueHud  ¢ysxknun. I'paduxk  ¢yskumu.  [Ipumeps
(YHKIIMOHATBHBIX 3aBHCUMOCTEH B pealibHBIX MpOIeccax U
sapneansax. OOparnas  ¢ynkumsa. I'papux  oOpatHOU
GyHKIHH. [IpeobpazoBanms rpadukoB byHKIHH,
napajyieNibHBld  MEPEeHOC W CHUMMETpus  rpadukKoB
OTHOCHUTEJIBHO OCeil KoopauHaT. MOHOTOHHOCTh (DYHKIIHIA,
NPOMEXYTKH BO3pacTaHusi W yObiBaHusA. YeTHOCTb U
HEYETHOCTh (QyHKIMH. [IeproAnIHOCTh U OTPAaHUYCHHOCTH
¢ynkuunii. Touku sxcTpemyma. Hanbomnpiiee 1 HauMeHbIee
3HaueHus QyHKiuW. JluHeWHas ¢yHKOMS, ee Tpaduk.
@OyHKIMsA, OMUCHIBAIOMAsi OOPaTHYIO MPOMOPIHOHAIBHYIO
3aBUCUMOCTh, ee¢ rpaduk. Kagpatuunas QyHKIus, ee
rpaduk. CreneHHast QYHKIUS ¢ HATYPAIBHBIM TIOKAa3aTeNIeM,
ee rpaduk. Tpuronomerpudyeckue (pyHKUIUHU, UX Tpaduxu.
[TokazarenbHas u orapudmMudeckas QyHKIHH, UX TPAPHUKH.

Hauana
MaTEMATHYECKOT'O
agajn3a

[Tpon3BonHas, ee TEOMETPUUYECCKHA M (PU3MUECKUN CMBICIL.
YpaBHeHue ~ KacaTenpHOM Kk rpaduky  QyHKUUU.
IIpou3BoaHast CyMMBI, pa3HOCTH, IPOU3BENECHHS U YaCTHOTO.
[IpousBogHbIE 3JIEMEHTapHBIX GbyHKIHA. Bropas
Npou3BOMHAS © ee (Qu3ndeckuii cMbicit. [IpuMeHeHue
MPOU3BOJHON K HCCIEAOBaHUIO (YHKIUN U TMOCTPOCHHUIO
rpadukoB. IlpuMeHeHHE NPOM3BOAHON IS HAXOXKICHUS
HaWjy4dllero pewmeHus B MPUKIAJHBIX, B TOM YHCIE
COLIMAJIbHO-OKOHOMMYECKUX, 3agadax. [lepBooOpas3Hbie
aneMeHTapHbIX QyHkuuid. [IpuMmeHenne unTerpana B Gu3nke
Y TEOMETPUHU.

I'eomerpus

TpeyroiabHUK, HapanaenorpaMMm, poMO, HPSIMOYTOJBHUK,
KkBazpar, Tpamneuus. OKpyKHOCTb U Kpyr. OKpYyXHOCTb,
BIIMCAaHHAs B TPEYrojabHUK. OKPYKHOCTb, ONIMCAaHHAs OKOJIO
TpeyrojabHuka. MHoroyroisHuk. CymMmma yrijioB BBITYKJIOTO

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

NEePNEHAUKYISIPHOCTh NpAMBIX. [lapamiensHOCTs MPSAMON U
IJIOCKOCTH, IpU3HAaKU U cBoWcrBa. IlapamienbHOCTD
IJIOCKOCTEM, MPU3HAKU M CBOWCTBA. llepneHaukynspHOCTh
IpsAIMOM M IUIOCKOCTH, NPU3HAKU U CBOMCTBA. Teopema o
Tpex NepneHauKysapax. [leprneHnKyasaspHOCTb INIOCKOCTEN,
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 yria, rpagycHas Mepa yria, COOTHOLIEHHWE
MEXy BEIIMYMHOM yria v JUIMHOW JyTd OKPYKHOCTH. YTOI
MEXIY MPSAMBIMH B IIPOCTPAHCTBE, YrOJI MEXIYy NPSAMOU U
IJIOCKOCTBIO. J[IMHA OTpe3ka, JIOMaHOW, OKPY>KHOCTH,
IIEpUMETP MHOTOYroJbHUKA. PaccTosHME OT TOYKH 110
IPsIMOM, OT TOYKH 10 IUIOCKOCTH, MEXKIY IapajuleIbHBIMU
OpSAMBIMU M TapaJUIENbHBIMM  IUIOCKOCTSAMH. [lnmomans
TpEyroJIbHUKA, Iapajuieaorpamma, Tpaneuuu. Ilnomans
Kpyra u cektopa. [nomanu noBepXxHoCTel MHOTOTPaHHUKOB
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u ten BpaumeHusa. OObeMbl MHOTOTPAaHHUKOB M Tel
BpallleHus. JlekapToBbl KOOpAMHATBI HAa IUIOCKOCTH U B
IPOCTpaHCTBE. BbIUMCIIEHNE PACCTOSAHUSA MEXIY TOYKaMH,
ypaBHeHHE cdepbl. BekTop, MOAynb BEKTOpa, paBEHCTBO
BEKTOPOB, CJI0KEHUE BEKTOPOB, YMHOYKEHHE BEKTOpa Ha
qucno. KosmmHeapHble BEKTOPBI, pa3jioKEHHUE BEKTOpa IO
JByM  HEKOJUIMHEapHbIM  BekTropaM.  KomiuianapHsle
BEKTOPbI, Pa3jI0kKEHUE BEKTOPA IO TPEM HEKOMILIAHAPHBIM
BekTopaM. KoopauHaTsl BeKTOpa, CKaJIspHOE IPOU3BEIACHNE
BEKTOPOB, YIoJl MEX]ly BEKTOpaMH

DJIEeMEHTBI [ToouepenHbIli U1 OJHOBPEMEHHBINM BBIOOP. DOPMYIIBI UKCIa
KOMOWHATOPUKH, coyeranuil u nepectaHoBoK. bunom Herotona. TabnaumuHoe u
CTaTUCTUKH rpaduyeckoe  TPEACTaBICHHWE  JAHHBIX.  YuCIOBBIE 6
TEOPUH XapaKTePUCTHKU PSAIOB JTaHHBIX. BeposTHOCTH COOBITHH.
BEPOATHOCTEM Hcnonp30BaHne BEPOATHOCTEH M CTATUCTUKU MPU PELICHUU
MPUKJIAIHBIX 3a]1a4.
CamocTtosrenbHas paborta 3
Hrorosoe 3anstue TectupoBanue 3
72

Bcero:




@opMBblI aATTECTAIIMH U OLICHOUHbIE MATEPHAJIBI

OcHoBHO# (HOPMOI1 TOABEICHUS UTOTOB SIBIISIETCS TECTHPOBAHUE.

Mamepuanvt mecmuposanus

3anauu C4

1.  Bboxossie ctoponsl KL u MN tpaneunn KLMN paBnbl 10 u 26 cooTBeTcTBEHHO. OTpE30K,
COCMHSIONIMNA CepeIMHbl AUaroHaieu, papeH 12, cpennsis auHus Tpaneuuu paBHa 24. [Ipsmvbie
KL u MN nepecekatotcst B Touke A. Haiinute paanyc okpyKHOCTH, BIIMCAHHOW B TPEYTOJIbHUK
ALM. (2 unu 6)

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

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

11 5
apen 45°. | == unu —
b (ﬁ ﬁj

3. Yron C tpeyronsuuka ABC paBen 30°, D — ommuHas or A Touka MePECCUCHHUS

OKpYXXHOCTEH, mocTpoeHHbIX Ha cTopoHax AB u AC kak Ha aumamerpax. M3BecTHO, 4TO

DB:DC=2:5. Haiigute cunyc yria A. (7 7:;11 unu 3 7:211J

4. Ha npsamoii, conepxameit mennany AD npsimoyronbHoro tpeyroasHuka ABC ¢ npsiMbiM
yrmom C, B3sara Touka E, ynmanenHnas oT BepmmHBI A Ha paccrosiHue, paBHoe 4. Haitnure
wiomaap Tpeyroasuuka BCE, eciiu BC =6, AC = 4. (2,4 uau 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 minomans tpeyroiasauka MON, ecnu oHO U3 OCHOBaHUM
Tparenuu BaBoe oosbliie 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. OxpyxHOCTbH ¢
nentpoM O npoxoaut yepes Touky C. Haitnure paccrosgaue ot Touku C 10 TOYKH MEPECEUCHUS
3TOH OKPYXHOCTH ¢ ipsimoit AB. (7,5 unu 7,2)

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

IUIOINAAb KOTOpPOro paBHa 14, - paBHOOenpeHHbIi ¢ ocHoBaHueM AE u Boicotoit BD. Haiinure
24
wiomane tpeyronpauka ABC, ecnu u3BectHo, uto LABE = /CBD =« u g a = 7 (25 unu

39).



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

yaaiienHast ot Touek A, M u B nHa paccrostaus 20, 14 u 15 coorBercrBeHHo. HalinuTe mmomans
Tpeyronsauka BMC. (54 +12,/13 )

9. [Jan npsamoyronbsnblii TpeyroibHuk ABC ¢ xkatetamu AC = 15 u BC = 8. C uenrtpom B
BepimHe B mpoBeneHa okpyxHocTh S paauyca 17. Haliqute paanyc OKpy»XKHOCTH, BIUCAHHOH B

yrost BAC u kacarorieiicst OKpy»KHOCTH S. (%1 unu %j

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

¥Yribl B IPOCTPAHCTBE

1. B xy6e ABCDAB,C,D, touku E u F - cepemunnt pebep AB u BC,, cooTBETCTBEHHO.

Haiinure kocunyc yria mexnay npsmsiMu AE u BF . (0,8)

2. B npasunbnoii tpeyrombuoii npusme ABCA B, C,, Bce peGpa xotopoit pasubr 1, naiiaure

KocHHYC yria mexay npsimeivu AB, u BC, . (%)

3. Cropona ocnoBanus npasuibHol TpeyrombHoi mpusmel ABCA B,C, pasna 8. Bricora sroii

1
npu3Msl paBHa 6. Haitnure yron mexxay npsimeivu CAu AB,. (arccosgj

4. B ocnopanuu npsmoii npusmel ABCAB,C, nexur paBHOGeIpeHHBIH MpAMOYTOMbHBII

tpeyronbHuk ABC c rumorenysoit AB, paBHOM 8+/2 . Bricora 510 npu3Mbl paBHa 6. Haiinute

yroa mexay npsimbivu AC u CB, . [arccos%)

5. B ky6e ABCDAB,C,D, naiinure yron mesxny npsmoii AB, u mockocteio ABC; . (300)

6. B kyoe ABCDAB,C,D, naiinure ranrenc yrna mexay npsamoit AA, u miockoctsio BC,D .

)

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

o]

cepenuna pedbpa A B, . Haiimure cunyc yria mexay npsimoir AD u miockocteio BCC,. (W



8. OcnoBanne mmpamuasl DABC paBHoOenpennbiii Tpeyrosbhuk ABC, B koTopoMm

AB =BC =13 AC =24. Pebpo DB mnepneHIuKyIspHO IJIOCKOCTH OCHOBaHUsA U paBHO 20.

Haiiziure Tanrenc gByrpanHoro yria npu peépe AC . (4)
9. B npsamoyronsuom napamenenunene ABCDAB,C D, , y xoroporo AB=4,BC =6,CC, =4
3v2

HaliuTe TaHreHce yria Mexay miockoctssmu CDD, u BDA . (T]

10. B HPSIMOYTOJIEHOM napasuiesernurnese ABCDABC,D, W3BECTHBI

pedbpam AB=8,AD=6,CC, =5. Haiiqure yron wmexny mnockoctamu BDD, u ADB,.

[arctg ﬁj
25)

PaccTosiHus B NIpoCTPaHCTBE

1. PebGpa nmpaBuiabHON 4eTHIPEXYToJIbHOM Ipu3Mbl paBHbl 1, 4 u 4. Haiinure paccrosiHue ot
BEPIIMHBI /10 IEHTPAa OCHOBAHHS MPU3MBI, HE COJIEPIKALIETO 3Ty BEPLIUHY. (3)

2. B npasumbnoit mectuyronsnoii npusme ABCDEFAB,C,D,E F,, Bce pebpa xoropoii
paBHbI 1, HaliguTE paccTosiHUE Mexay ToukamMu A u E, . (2)

3. B npasunsnoii tpeyronsnoii npusme ABCA B,C, Brpicota pasma 2, cropona ocHosanus
pasHa 1. Haiinute paccrostaue ot Touku B, mo mpsamoii AC, . (8)

4, Ocnopanue mnpsamoii npusmet ABCDABCD, - pom6 ABCD, B koTopom
AB =10, AC = 6+/7 . BokoBoe pebpo AA pasHO 321. Haiizgute paccTosiHue OT BeplIuHbl B
1o npsimoit AC, . (8)

5. B npaBusibHO# deThipexyroibpHoi mupamuge SABCD cropona ocHoBaHus paBHa 1, G0KoBOE

J6

pedpo paBHO 73 Haiinure paccrostaue ot Touku C 1o npsimoit SA. [?]

6. Pebpo xyoa ABCDABC,D, pasno ~/3. Haiinure paccrosmme or Bepmmmsi C 10
miockoctn BDC, . (1)
7. lan npaBunbHbIA TeTpasdap ABCD c¢ peGpom 6 . Haitzmre paccTosiHUe OT BEpIIUHBI A 710

mwiockoctu BDC . (2)

8. B mpaBunbHOl ueThipexyronbhoi nupamuge PABCD c¢ Bepmmuoii P cropoHa ocHOBaHWUSI

paBHa 3, BeicoTa 2. Haiimute paccrosuue ot Bepiuuuabl A 1o rpanun PCD . (2,4)



9. B enunnunom xy6e ABCDAB,C D, wmaiinure paccrosnue mexny npsmeimu ABu AC,.

V3
3
10. B nupamune DABC wu3BectHb anunbl pedep: AB= AC =DB = DC =10,BC = DA=12.
Haiinure paccrosnue mexay npsimbimu DA u BC . (2\/7 )

Bapuanr 1
1. I'opojickoii Gr0KEeT cocTaBisieT 45 MIIH. p., @ pacXoJbl HAa OJIHY U3 €ro CTaTed COCTaBHIIU
2,5% . Cxosbko pyOJieii MoTpayeHo Ha 3Ty CTaThio Oropkera’?

1)5625000 p. 2)562,5 p. 3)50625000 p. 4) 562500 p.
2. Hepeﬂ npeaAcCTaBjICHUCM B LUPK I IPOAAKH 6BIJ'IO 3aroTOBJICHO HCKOTOPOC KOJIHUYCCTBO

BO3AYLIHBIX ITAaPUKOB. Hepen HadaJioOM NOpCACTaBJICHUSA OBLIO HpOIlaHOg 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% ToM0BBIX. BKIIaq4uK MONIOXKUI 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, 10X0/1 IO KOTOpoMy cocTaBiisieT 15% ronoBsix, BHECHU 24 ThIC. p. CKOJIBKO
ThICAY pyOsielt OyneT Ha 3TOM cyeTe 4epe3 roJl, €ClAM HUKAaKUX Olepaluid co CUeTOM
IIPOBOAMTHCS HE OyaeT?

5. Kakas cymma (B py0ssix) OyneTr mpocTaBiieHa B KACCOBOM Y€Ke, €ClIM CTOMMOCTh ToBapa 520
p., ¥ IOKYTIaTeNb OIUIAYMBAET €ro 1Mo AUCKOHTHOM KapTte ¢ 5%-Hoi ckuakon?

6. ToBap Ha pacnponaxe yuenwt Ha 20%, mpu 3ToM OH cTan cTouTh 680 p. CKOIBKO CTOMI
TOBap /10 PacIpOdaKu?

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

7. TocynapctBy npuHajuiexutr 60% akuuil npennpusTus, 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
otHomieHnu 3:5. OOmas mpuObUTE HPENNPUSITHS IOCNE YIJIaThl HAJIOrOB 3a TOJl COCTaBMJA
32 muH. p. Kakast cymma 13 3Toi mpuOBLIM 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 rOJ0COB 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 3

1. Bomuauciauts: (1\0/372) 2

2. Bremauciaurs: 3\/ 729

4/54 .4/120

3. Boruucaurs:
45

15
4. Berucmnrs: 109 ,15-log, ©

| 5 1-1g2 | 3
5. Beumcmuts: 30 0% +10 9 _8092

6. Bbuucaurs: C051500

7. Bomumcmuts: COS 2a, ecin COS & = g

T . _ 1 T
8. Brruuciurts: COS(g + a) , €CIIN SIn o = ﬁ , O<a< E

Bapuanr 4

B CJ'Iy‘IElfIHOM OKCIICPUMCHTC 6poca10T ABC UI'PAJIBHBIC KOCTH. Haiigute BEPOATHOCTH TOTO, YTO B
CYMMC BbIITIAZICT 5 OYKOB. PC3YJ'ILT2[T OKPYTJIUTC 00 COTHIX.

B cnyyaifHOM 3KCHIepUMEHTE CHMMETPHUUHYIO MOHETY OpocatoT Tpruk/sl. Haiiute BeposTHOCTD
TOT'0, YTO OPEJ BBINIAJET POBHO JBa pasa.

B yemnmonare nmo rumHactuke ydactByroT 50 cnoprcmeHok: 24 u3 CHIA, 13 u3 Mekcuky,
ocranbHble — u3 Kananel. Ilopsaok, B KOTOPOM BBICTYNAOT T'MMHACTKH, OIPEAEIAETCS
xpebueM. Haiiaure BeposITHOCTh TOTO, YTO CIIOPTCMEHKA, BHICTYIAIOIIAs TIEPBOM, OKaXeTCs U3
Kanangr.

B cpennem u3 1400 camoBbIX HAcocoB, MOCTYNMBIIUX B MpoJaxy, /7 mnoxarekaror. Haiinure
BEPOSTHOCTH TOT'O, YTO OJIMH CIy4aifHO BHIOPAHHBIH JIUIsI KOHTPOJIS HACOC HE TOATEKAET.



®abpuka BbITyckaeT cyMKU. B cpennem Ha 200 KaueCTBEHHBIX CYMOK HPUXOAMUTCS YEThIpe
CYMKH CO CKPBITBIMU JedekTamu. Haiinure BeposSTHOCT TOTO, YTO KYIUICHHAs CyMKa OKa)KeTCsl
Ka4eCTBEHHOU. Pe3ynbTar OKpyriure 10 COTHIX.

B copeBHOBaHMSX IO TOJIKAHUIO SApA YYaCTBYIOT 3 criopTcMeHa u3 MakeJoHuH, 8§ CIOPTCMEHOB
u3 Cepbun, 3 cioprcmena u3z Xopsatuu u 6 — u3 Cnosenuu. Ilopsiiok, B KOTOPOM BBICTYIAIOT
CIIOPTCMEHBI, ompenensercs xkpeduem. Haiinure BeposATHOCTh TOTO, YTO CHOPTCMEH, KOTOPBIH
BBICTYIIAET MOCIIEAHNUM, OKaxeTcs: u3 CepOun.

Hayunas koHgepenus npoBoautcs B 5 aHeil. Beero 3ammanupoBaHo 75 TOKIIag0B — MEpPBbIC
Tpu AHS 10 15 NnoK/IagoB, OCTalbHBIE paclHpeiesieHbl OPOBHY MEXKIY YETBEPTHIM U ISTHIM
nasvu. Tlopsimok mokmnanoB ompenensiercs: skepeObEBKoil. KakoBa BeposITHOCTb, YTO JOKIA
npodeccopa M. okakeTcsl 3alJIaHUPOBaHHBIM Ha MOCIIEIHUH J1eHb KOH(pepeHun?

Konkypc ucnonuureneil nposogutcs B 3 aHs. Beero 3asBieHo 45 BBICTYIUIEHUH — 1O OJTHOMY
OT KaXJOW cTpaHbl. B mepBblil eHb 27 BBICTYIUICHHH, OCTalbHBIE pPACIpPENEICHbl IOPOBHY
MEXIy ocTaBIIMMUCA JHAMM. [lopsAnok BbICTyIUIEHUH ompenensercs xepedbéBkoil. Kakxoa
BEPOATHOCTb, YTO BBICTYIUICHHE IIpeicTaBuTENs Poccun coCcTOMTCS B TpeTUl IeHb KOHKYypca?

[lepen HavanoM mepBOro Typa YeMIIMOHATa IO LIAIIKaM YYaCTHUKOB pa30MBaIOT HAa MIPOBbHIE
napsl cIy4ailHbIM 00pa3oM C MOMOIIBIO Kpebust. Becero B ueMnuoHaTe ydacTByeT 26 IAIIUCTOB,
cpeau KOTopbix 3 yyacTHHKa u3 Poccuu, B Tom uucne Bacunuii Jlykun. Haiiaure BeposTHOCTB
TOTO, 4TO B NepBoM Type Bacunmii Jlykun Oyner urpats ¢ kakuMm-au0o mamucrom u3 Poccun?

. B cbopuuke OunetoB mo xumuu Bcero 50 OuseroB, B 20 W3 HUX BCTpEYaeTCsl BOIPOC IO
yriaeBoaopoaaM. Haiiiute BepoOsITHOCTh TOTO, YTO B CIIy4aifHO BRIOPAHHOM Ha 2K3aMeHe Ouiere
HIKOJIBHUKY JIOCTAHETCSl BOIIPOC IO YTIEBOAOPOIAM.

Hmoczoewtit mecm

1. B otnenenun GOTBHUIBI HAXOAATCS 25 OONBHBIX, KOTOPBHIM Bpau Ha3HAYMI YKOJIBI JIEKapCTBa
o 2,5 mul. YKOJIBI HYKHO JienaTh 3 pa3a B JieHb. B ynakoBke 16 ammy:n nekapersa mo 2,5 mi. Kakoe
HauMEHbIIIee KOJIMUECTBO YIIAaKOBOK HYKHO 3aKa3aTh HAa OJMH JCHb?

2. Ha pucyHke >KUpHbIMH TOYKaMH ITOKa3aHa LeHa HUKEJ Ha MOMEHT 3aKpbITHs OMPIKEBbIX
TOproB Bo Bce paboune nHu ¢ 6 no 20 mag 2009 rona. I1o ropu3oHTanM yKa3bIBarOTCS 4HCIa
Mecsla, 10 BEPTUKAIN — LieHa TOHHbI HUKensd B posapax CIIIA. Jlns HarisgHOCTH JKUPHbIE
TOYKH Ha PUCYHKE COEAMHEHbI JTMHUENH. OnpenenuTe o pUCyYHKY HAUMEHbIIYIO [IEHY HUKENs Ha
MOMEHT 3aKpbITHS TOPToB B nepuoa ¢ 7 mo 15 mas (B nomutapax CIHIA 3a ToHRHY).




3. Ha kneruaroit 6ymare ¢ kineTkamu pazmepoM 1 cm X 1 cm u3o0paxkeHa gurypa (cm.
pucyHok). Haiinure ee miomaas B KBaJApaTHbIX CAHTUMETpaXx.

pi ]

1

4. Tlepen HayaJioM NEPBOTO Typa YEMIIMOHATA T10 IIAIlIKaM yYaCTHUKOB pa30MBaIOT HA
UTPOBBIE MApPHI CIIyYallHBIM 00pa30M C MOMOIIBIO XKpedusi. Bcero B ueMnuonare yuyactByer 26
HIAIIMCTOB, CPEJIM KOTOPBIX 8 y4yacTHUKOB U3 Poccuu, B ToMm unciie bopuc bapcykos. Halinure
BEPOATHOCTH TOTO, UTO B IepBoM Type bopuc bapcykoB Oyner urpath ¢ KakuM-1100 MaIKCcTOM

n3 Poccun?

B3|

5. HaiiuTe KOpeHb ypaBHeHHs 16 ° =

6. [lepumeTp YeTHIPEXYTOIBHUKA, OMMMCAHHOTO OKOJIO OKPYKHOCTH, paBeH 74, IBE €ro
cTopoHbI paBHbI 21 u 25. Haiiaute 607bI11yI0 U3 OCTABIIUXCSI CTOPOH.

7. Ha pucynke uzobpaxen rpaduk y = f '(X) — npoussoanoii ¢pyukiwu f(X), onpenenennoit
Ha uHTepBaie (—20;2). Haiigure konudecTBo Touek MUHUMYMa GyHKiuu f (X), npuHapiexammx
orpe3ky [—18;1].(7843)

Ny

8. B cocyn, nmeronmii Gopmy KOHyca, HAIWIN 25 MII JKUAKOCTU IO MOJOBUHBI BBICOTHI
cocyna. CKOJIBKO MHJUIMIIUTPOB JKUAKOCTU HYKHO JOJIHUTH B COCYJl, YTOOBI 3alOJHUTH €TI0
JIOBEPXY?

9. Beruncimute:  log, 15 — IDEEE

10. BeicoTa Ha/ 3eMIieii oJOPOIIEHHOTO BBEPX Ms4a MEHSIETCS TI0
2
3aKOHY h(t) =2+Tt—5t , Tie h — BBICOTa B MeTpax, t — BpeMs B CEKyH/Iax,
npoiueameeMoMenTa 6pocka. CKOJIBKO CEKYHI MY OyJeT HaXOAUTHCS Ha BBICOTE HE MeHee 4

METpOB?

11. B npaBuiibHOM Y4eThIpeXyrojbHOM upamMuie Bece pedpa paBHbl 32. Haiiaure miomanp

CEUYEHUS TUPaMUIbl JIOCKOCTHIO, TPOXOSILIEH Yepe3 cepeInHbl OOKOBBIX pedep.



12.M310M nosryuaeTcs B mpoliecce Cymku BUHOrpaaa. CKoibKo KMJIOTpaMMOB BUHOTPaa
notpedyeTcs 11 MoaydeHUs 54 KUIorpaMMoB H3I0Ma, eclii BUHOrpas conepkut 90% Bopbl, a

U3I0M COACPKUT 5% BOABI?

T

14. Haiinute HauMeHbllee 3HaUeHHEe (GyHKINN v = 4tgx — 4x + 8 Ha oTpeske [0;7].

13. a) Pemnte ypaBuenue 4sin® x = cos(x — gn).

. 3_ 5
0) Haiigute Bce KOpHM ypaBHEHUs, IPUHAJUIEKAIINE OTPE3KY [—?r; ;H].

14. B xybe ABCDA;1B;C1D; Bce pebpa paBusl 5. Ha ero pedpe BB; otmeuena touka K
tak, uto KB=3. Yepes touku K u C; mockocTs o, napayenpHas npsamoit BD;.

a) lokaxwure, uro AP : PB1=1:2, rne P —Touka nepecedeHus miockoctu o ¢ pedpom A1B;.
0) Haiimute 00bem Oombiieit u3 [Byx yacteld Ky0a, Ha KOTOPbIE OH JEITUTCS IUIOCKOCTHIO 0.

15. PemmTe HEpaBeHCTRBO:
10g3§+ logs(x*+ 3x—9) <logy(x* +3x+ ;— 10)

16. K okpy>kHoctu, BiucanHoii B kBaapaT ABCD, npoBenena kacarenbHas,
nepecekarotasi croporsl AB u AD B Toukax M u N cOOTBETCTBEHHO.

a) Jokaxkure, uro nepumetp tpeyronbauka AMN paBen cTtopone kBaapara.

6) IIpsmas MN nepecekaer npsimyto CD B Touke P. B kakom oTHomeHnuu aenut cropony BC
npsimMasi, poxosiias uepe3 Touky P u neHTp oxpyxHoctu, ecan AM: MB=1:2?

17. 31 nexabps 2014 rona Anexceii B3su1 B 6anke 6902000 py6neii B kpenut nox 12,5%
rofioBbIX. Cxema BBIIUIATHI ciieAytomas — 31 aexaOpst KaKI0ro cleayroliero roga 6aHk
HAUYUCJIAET MPOLEHTH! Ha OCTABIIYIOCS CyMMY J0JIra (TO €CTh YBeTH4UBaeT 10T Ha 12,5%),
3areM AJekceil mepeBoauT B 0ank X pyousieit. Kakoit nomkHa 6bITh cymma X, uToObI Aslekceit

BBITUJIATHII JIOJIT YETHIPHMSI PABHBIMH TUIaTEeKaMHU (TO €CTh 3a YEThIpe rojaa)?

18. HaiinuTe Bce 3HAYEHUS IMapaMeTpa @, TPy KaxkIOM U3 KOTOPBIX JIF000€ YHCII0 U3
OTpe3Ka 2 =< x < 3 SBILIETCS PELICHUEM YPAaBHEHUSA

¥x—a—2|+|x+a+3 =2a+5.

19. Haiigyrcs i XOTs OBI TPH JIECATU3HAYHBIX YUCIIA, AeAImxcs Ha 11, B 3amucu
Ka)KJ0T0 U3 KOTOPBIX UCHOIB30BaHbI Bee 1uppsl o1 0 10 9?7



YYEBHO-METO/IHYECKOE U HHOOPMALIMOHHOE
OBECIHIEYEHUE IIPOI'PAMMABI

a) OCHOBHAs JIUTEepaTypa:

1. bopsenxo, E.K. Pemenue crepeomerpuueckux 3anad [Tekct]: Meronnueckue
pexomenganuu / E.K. bop3enko, N.I'. KopueBa — buiick: PUO BIII'Y um. B.M. lllykmmuna,
2005. - 60 c.

2. Jlanunecep, B. A. Meronuka oOy4deHUss MareMmartuke. [IpakTMKyM TIO penieHHIo
IIKOJIBHBIX 33124 [ DJIEKTPOHHBIN pecypc]: yueoHoe mocodue / B. A. Jamunarep. - Omck: Hayka,
2012. - 354 c. wi., Tabn. - bubmuorp.: c. 262-266. — Pexxum gocrymna:
http://icdlib.nspu.ru/catalog/details/icdlib/645075/

3. Manuneep, B. A. 3agaun B 1ebIX yuciiax [DJICKTPOHHBIA pecypc]: yueOHoe mocobue /
B. A. Hamunarep; Omckuii roc. nefa. yH-T. - Omck : [6. u.], 2010. - 132 c. wi. - ISBN 978-5-
904947-12-5. — Pexxum mocrtyma: http://icdlib.nspu.ru/catalog/details/icdlib/645072/

4. Kagsapos, A. K. EI'D. IloaroroBka ydyammxcsi K pelICHUIO 33[a4 MO CTEPEOMETPUU
[Dnexktponnslii pecypc]/ A. XK. Kadspos; HoBocub. roc. nea. yH-t [u ap.]. - HoBocuOupck:
HITIY, 2012. - 240 c. un. - bubnuorp.: c. 237-239. - ISBN 978-5-00023-008-4. — Pexxum
noctyna: http://icdlib.nspu.ru/catalog/details/icdlib/220653/

5. XKaghapos, A. K. DnexkTUBHBI Kypc Ha KOMIIETEHTHOCTHONH OCHOBE IO TEME
«/lenmuMocTh meNbIX uucel» [DIeKTpOoHHBIH pecypc]: yueOHoe mocobue/ A. XK. XKadspos;
HoBocub6. roc. nen. yu-1. - HoBocubupck: HI'TIY, 2013. - 102 c. tabn. - bubmauorp.: c. 99-
101. - ISBN 978-5-00023-116. — Pexxum JOCTYyTIA:
http://icdlib.nspu.ru/catalog/details/icdlib/438523/

6. Kopuesa, MU.I. Pemienne tuianuMerpudeckux 3amad [Tekct]: Meroanyeckue
pexomennanuu / .I'. Kopuesa, I'.Jl. [lonomapesa. — buiick: HUL] BIIT'Y um. B.M. lykimuna,
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0) AOMOJIHUTE/IbHASA JIUTepaTypa:

1. JKagspos, A. JK. TlpodpuibHoe 0oOyueHHE MaTeMaTHKe cTapuiekiaccHuKoB [Tekcr]:
yueOHo-muaakTuyeckuii  komruieke/  A. K. Kadspos. - Hosocubupck: Cubupckoe
YHHMBEpPCUTETCKOE U3a-Bo, 2003.

2. JKaghspos, A. JK. Tlapamerpuueckas naytuHa. Maremaruka. OI'D - ypoens C [Tekcr]:
yaebnoe nocodue / A. XK. Kadsapos. - HoBocubupck: Ilen. yu-t, 2007. - 457 c.

3. KHMM-2018[Dnekrponnslit pecypc].- Pexxum nocryna http://www.fipi.ru/view/sections
1222/ docs/578.html

4. Jhobeykas E. TotoBumcs k EI'D. MaTtematuka He TOJIBKO A OTTUYHUKOB. — CII6.:
BEXB-IlerepOypr, 2011 r. — 384 ¢. — DnekrponHoe nuznanue. — ISBN 978-5-9775-0626-7
http://ibooks.ru/reading.php?productid=22657

bA3bI JIAHHDBIX,
HHDOOPMAIIHOHHO-CIIPABOYHBIE U IIOUCKOBAIE CUCTEMbI
CBOBO/[HOI'O JIOCTVYIIA
1. ®epepanbHBI HHCTUTYT MEJArOTMUECKUX U3MEPEHUM
http://fipi.ru/
2. http://mathege.ru/or/ege/Main
Ha nanHoM caitTe npeacTaBiIeHbl BCE IPOTOTUIIBI 3a1a4 HIKOJIBHOIO KypCca MATEMATHUKHU.
3. http://pemyers.pd/
Ha nannoM caiiTe npeacraBieHbl BCe IPOTOTHUIBI 33/1a4 IIKOJIBHOTO Kypca MaTEMaTUKH.
31ech MOKHO NOTPEHHMPOBATBCS B PELICHMM 3a1ad IPU IOArOTOBKE K cJade TecTa II0
OCTaTOYHBIM 3HAHUAM ILIKOJIBHOIO Kypca MaTEMaTHUKU
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