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ITosicHUTENbHAA 3aNIHCKA
I[aHHaH mporpamMma 3JICKTHUBHOI'O KypcCa MNpE€AHasHadY€Ha JId 06yqa}om14xc>1 9-X KjaccoB W

paccuntana Ha 17 yacoB. OHa npeaHa3HaueHa ISl MOBBIIEHHUS Y3(PEKTUBHOCTH TOATOTOBKH 00YYaIOIINXCS
9 k;macca K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY II0 MaTeMaTHKE 3a Kypc OCHOBHOM IIKOJBI U
IpeaycCMaTpUBaET UX MOJATOTOBKY K JalbHEHIIEeMy OOYUEHHUIO B CpeIHEH MIKOIe.

[IporpamMmoii MIKOJIBHOTO Kypca MaTeMaTHKH HE MPEAyCMOTPEHBI 00OOIIEHHE M CHCTEMaTH3aIlHs
3HAHHUU 10 Pa3IUYHBIM pa3lesiaM, MOIYYeHHBIX YYalllUMHCS 32 BEeCh nepuoj] oOydenus ¢ 5 mo 9 kiacc.
DOnexTuBHBIN Kypc «MaTtemaruka A BceX» MO3BOJIUT CUCTEMATU3UPOBATh M YIIyOUTh 3HAHUS ydallUuXcs
[0 Pa3JIMYHBIM pa3ieiaM Kypca MaTeMaTHKH OCHOBHOW MIKOJNBI (apudmernke, anredpe, CTATUCTHKE H
TEOPHUU BEPOSITHOCTEH, reoMeTpun). B maHHOM Kypce Takke paccMaTpUBAIOTCS HECTaHAApTHBIC 3aaHus,
BBIXOJSIIME 32 PAaMKH IIKOJBHOH NporpamMMbl (rpayikk C MOAYJIEM, KYCOYHO-33JaHHbIC (DYHKLUH,
peleHre HECTaHJAPTHBIX YPaBHEHWH W HEPABEHCTB M [p.). 3HAHHWE STOr0 MaTephalla U yMEHHUE ero
IIPpUMCHATL B HpaKTH‘IeCKOf/’I ACATCIIBHOCTH IIO3BOJIMT IHIKOJIBHUKAM PpCUIATh pa3H006pa3HbIe 3agadu
pa3IUYHOM CJIOXKHOCTH M TOATOTOBUTHCSA K YCHEIIHOW cJaue HK3aMeHa B HOBOW (opme HTOroBoi
aTTeCTallUu.

Ka)KZIOG 3aHATHUC, a TAK)KEC BCC OHU B LICJIOM HAITPaBJICHBI HA TO, YTOOBI Pa3sBUTh UHTCPEC MKOJbHUKOB K
npeaMEeTy, NO3HAKOMUTDb UX C HOBBIMH HACAMH U MCETOJaMH, paCIUPUTE NPCACTABJICHUC 00 H3y4acMOM B
OCHOBHOM Kypce MaTepHalie, a IlIaBHOE, paCCMOTPETh MHTEPECHBIE 3a/1a4H.

OTOT Kypc HpeilaraeT ydamumcsl 3HAaKOMCTBO C MaTeMaTHKOM Kak C OOLIEKYJIbTYPHOHM LIEHHOCTBIO,
BI)Ipa6OTKOI\/’I IMOHUMAaHHAd WUMH TOI'O, YTO MATCMATHUKA ABJISACTCA MHCTPYMCHTOM IIO3HAHUA OKPYXKAIOLICTO
MHUpa U camMoro ceosl.

Ecnu B u3y4eHnU NpeAMETOB €CTECTBEHHOHAYYHOTO ITUKJIa OUYeHb Ba)KHOE MECTO 3aHMMAET SKCIIEPUMEHT
U MMEHHO B IpOIlecce SKCIEePHUMEHTa M OOCYXIEHHUS ero OpraHu3allMyd M pe3yabTaToB (OPMUPYIOTCS H
Pa3BUBAIOTCA MHTEPECChbI YUCHHUKA K JAaHHOMY IPEAMETY, TO B MAaTEMAaTUKE 3KBHUBAJICHTOM OKCIICPHUMCHTA
aBigercs pemeHue 3agady. CoOCTBEHHO BeCh KypC MaTeMaTHKU MOKET ObITh MOCTPOEH M, KakK IpPaBHIIO,
CTPOUTCS Ha PEUICHUU PA3IMYHBIX 10 CTENICHU BAXKHOCTH U TPYIHOCTH 3a]ay.

Ileab 3JJeKTHBHOIO KYpcCa: CHUCTEeMaTH3allMs 3HaHUM 1 CII0CO00B ACATCIIBHOCTH YUaIIUXCA [0 MATCMATHUKE

3a KypC OCHOBHOM LIKOJIBI, IOATOTOBKA 00yJaromuxcs 9 kiracca K OCHOBHOMY IOCYJapCTBEHHOMY HK3aMEHY
10 MaTeMaTHKe.

3agauu Kypca:

- oOyuarowue: (popmuposanue noznasamenvruix u no2uveckux YVJi)
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®opmupoBanue "Oaszpl 3HaHUK" TO anredpe, T€OMETPUM M peaJbHOM MaTeMaTuKe, MO3BOJIAIONICH
OeCIpensATCTBEHHO OINEpUpPOBaTh MAaTEMaTHYECKUM MaTepHajJoM BHE 3aBHCHMOCTH OT croco0a
IPOBEPKU 3HAHUM.

HayuuTth npaBuibHON HHTEpIPETALIMM CHOPHBIX (POPMYIMPOBOK 3aJaHUH.

Pa3BuTh HaBBIKM pEIIEHUS TECTOB.

Hayunts MakcumanbHO 3GEKTUBHO pacHpeaessaTh BpeMsl, OTBEJCHHOE Ha BHIIIOJHEHNE 3aaHUS.

[ToaroroButsk k ycnemrHoit cinaue ['BD no matemaruke.

- pazsusaiowue: (hopmuposanue pezyismusuvix YVJ/I)

YMEHHUE CTaBUTh Mepes coO0oi Ienb — 1esenojiaranne, Kak MOCTaHOBKY y4eOHOHM 3a/aud Ha OCHOBE
COOTHECEHHS TOTO, YTO YK€ U3BECTHO M YCBOCHO YYaIIUMCSI, U TOTO, YTO €I€ HEU3BECTHO;

IUTAHUPOBATh CBOIO paboTy - MJIAHHPOBAHHME — ONPEACICHHE IOCIEOBATEIIEHOCTU MPOMEXYTOUHBIX
IeJIel ¢ y9eTOM KOHEYHOT0 pe3ysbTaTa; COCTaBJICHHUE IUIaHa U IOCIIeI0BAaTeIbHOCTH ICHCTBU;
KOHTPOJIb B (OpME CIMYCHUS CIIOCO0a JEHCTBHS M €ro pe3yibTara C 3aJaHHBIM 3TAJIOHOM C IIEJIbIO
OOHapy>KeHHs OTKJIOHCHUH M OTJIMYMI OT ITAJIOHA;

OLIEHKA - BBIJICIICHUE U OCO3HAHUE yUYaIIUMCS TOTO, YTO YK€ YCBOCHO U YTO €IIe MOJJICKUT YCBOCHHUIO,

OCO3HAHUC KAa4YCCTBA U YPOBHS YCBOCHUS

- socnumameinvHule: (PoOpMuUposanue KOMMYHUKAMUBHBIX U TuyHOCMHbIX YV V]])

(GbopMHpOBaTh YMEHHE CITYIIaTh U BCTYNATh B JUAJIOT;

BOCIIUTHIBATh OTBETCTBEHHOCTh U AKKYpPaTHOCTB;

y4acTBOBaTh B KOJUIEKTUBHOM OOCYXJI€HHM, MpPU 3TOM YUUTHCS YMEHHIO OCO3HAHHO U INPOU3BOJIBHO
CTPOMUTH PEYEBOE BbICKA3bIBAHUE B YCTHOM U MUCbMEHHOU (hopMe;

CMBICJIO00pPa30BaHue T. €. YCTAHOBJICHUIO yJalllUMUCS CBS3U MEXAY LENbI0 YUeOHOH NesTeIbHOCTH U
€e MOTHBOM, JAPYTUMH CIIOBaMH, MEXAY pe3ylbTaTOM-TIPOAYKTOM YYEHMs, MOOYKIAI0UIM
NEeATEIbHOCTh, U TEM, PAJIM YEr0 OHA OCYIIECTBIISIETCS, CAMOOPTAHU3ALIHS.

DyHKIUH Kypca:

. OpHUCHTAlHA Ha COBEPIICHCTBOBAHHUEC HABBIKOB HOSHaBaTeHBHOﬁ, OpFaHHSaHHOHHOﬁ JACATCIIBHOCTH,

. KOMIICHCAIUA HEAOCTAaTKOB 3VH o mareMaTuke.

Metoasl 1 popmbl 00yUeHUs
MeTtoasl 1 hopMbI O0YUEHHS ONPENENSAIOTCS TPeOOBAHUSAMH OOYYEHHUS, C YYETOM WHIUBUIYalIbHBIX U

BO3PACTHBIX 0cOOEHHOCTEH ydamuxcs, pa3BUTHA U CaMOpPa3BUTHUA JIMYHOCTH. B cBs3M ¢ 3TMM OCHOBHEIC

MPUOPUTETHI MCTOAUKHN U3YUCHUSA KYypcCa:

e 0OydeHue yepes3 OMbIT U COTPYAHUUYECTBO;

e YyYeT MHAWBUAYAIbHBIX OCOOCHHOCTEH U MOTPEOHOCTEN yUaruxcs;
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e  HMHTEPAKTHBHOCTH (paboTa B MajbIX TPYIMaxX, POJICBBIC HWIPbHI, TPEHUHTH, BHE 3aHSATHH - METOJ
MTPOCKTOB);
e  JIMYHOCTHO - JACATEIBHOCTHBIA U CYOBEKT — CyOBEKTHBHBIN 1101X0/] (00JblIee BHUMAHHUE K TMYHOCTH

YUallerocs, a He LeJIAM YUYUTENsl, pABHOIPABHOE UX B3aUMOJCHCTBHE).

s paboThl ¢ ydamuMmucs, 0e3yCIOBHO, MPUMEHUMBI Takue (OPMBI pabOThI, KaK JIKIHSI U CEMHUHAp.
[ToMuMO 3THX TpaAMIHOHHBIX (OPM PEKOMEHIYETCS HUCIOIb30BaTh TAKXKE AMCKYCCHHU, BBICTYIUICHUS C
JOKJIaIaMH, COJIEPKAIIMMU OTYET O BBIIOJIHEHUU WHJIMBHUAYaIbHOIO WJIM TPYIIIOBOrO JOMAIIHETO 3aJaHus
WIK C COAOKJIaJaMH, IOTMOJIHSIOIMIMMHU JIEKIHMIO yduTens. Bo3MOxHBI pa3nuyHbie (OpMBI TBOPUYECKOM
paboThl yJamuxcs, Kak HalpuMep, «3alluTa PEeIICHUs», OTYET MO pe3ysbTaTaM «IOMCKOBOW» paboThI Ha
oOpa3oBaTenbHBIX caiiTax B MIHTepHeTe 1Mo yka3aHHOW Teme. Takum o0pa3oM, JaHHBIA KypC HE UCKITIOYACT
BO3MOKHOCTH MPOEKTHOM AESATEIBHOCTU y4YallUXCsli BO BHEYpOUHOE Bpems. MITorom Takou AesSTENbHOCTH
MOTYT OBITH TBOpPUYECKHE PAOOTHI.

[Ipennaraemslii Kypc SIBISE€TCS Pa3BUTHEM CHCTEMBbI paHee MPUOOPETEHHBIX MPOrPaMMHBIX 3HAHUH, €To
L[eJb - CO3/1aTh LIEJIOCTHOE MIPEJCTaBICHUE O TEME U 3HAUUTEIbHO PACIIMPUThH CIEKTP 3a/ad, MOCUIbHBIX
Jutst yyaruxcsi. Bce cBoiicTBa, BXOASIINE B KYPC, M X JIOKA3aTeJIbCTBA HE BBI3OBYT TPYAHOCTH Y yUalUXCH,
T.K. HE COJepXaT TIpPOMO3JKUX BBIKIAJOK, a KaxJo€ Mpeaplayliee TOoTOBUT mociuenyrwiee. [lpu
HAMpPaBIAOIMIEH POJMU YUUTENs MIKOJBHUKA MOTYT CaMOCTOSITENBHO C(OpMyIHpoBaTh HOBBIE ISl HUX
CBOWMCTBa W Jaxke J0Ka3aTh uX. Bce MOMKHO pacmosiaraTh K CaMOCTOSITEILHOMY TOWCKY M TIOBBINIATH
WHTEpeC K wu3ydeHuro mnpenmera. [IpenctaBnsis ydamuMmcsi BO3MOXKHOCTH OCMBICIMTH CBOMCTBA U HUX
JI0Ka3aTeNbCTBA, YUYUTENb Pa3BUBAET T€OMETPUUECKYIO HHTYHUIINIO, 6€3 KOTOPO HEMBICIMMO TBOPYECTRO.

Takum oOpa3om, mporpamMma MpUMEHHMA [Js PA3JIUYHBIX TPYII HIKOJIBHUKOB, B TOM YHCJE, HE
MMEIOIINX XOPOIIIeH MOATOTOBKH. B 3TOM cilydyae, y4uTenb MOXKET Cy3UTh TPeOOBaHUS U TMPEUIOKHUTH B
KauecTBE JIOMAITHUX 3aJIaHUM CO3JaHHE TBOPUYECKHX padoT, MPU 3TOM Yy JETEH pa3BUBACTCS MHTYHUTHBHO-
aCCOLIMaTUBHOE MBIIIJIEHUE, YTO HECOMHEHHO, IOMOKET UM IIPU BBINOJIHEHUH 3afanuii OI'D.

OcHoBHast (GyHKIUS y4UTEIs B JIAHHOM KypCE€ COCTOUT B «COMPOBOXKICHUW» Y4Yalllerocs B €ro

ITO3HABATEJIBHON JEATEIbHOCTH, KOPPEKIIMH paHee NOJIy4eHHBIX ydqamuMucs 3YH.

OCHOBHOE COJIEP/KAHHUE
(174.)
Apujpmernka
Hamypanvusie yucna. Cmenensv c HamypaivbHbiM NOKA3amenem.

Payuonansusie yucna. Mooyns (abconomunas eenuyuna) uucia. Cpaguenue payuoHaibHuIX yucell.
Apugpmemuueckue oeticmsus ¢ payuonanvHolmu yuciamu. Cmenens ¢ yeavim nokazamenem.

Yucnosvie gulpadicenust, NOPsA0OK Oelcmaull 8 HUX, UCNOIb308AHUe CKOOOK. 3aKOHbl apughmemudeckux
Oelicmsuil.: nepemecmumenbHblll, COYemMamenbHblll, pacnpeoeiumenbHblll.

HeiictBurenbHble ynciaa. KBagparHslii kopenbs u3 uynciaa. Kopens Tperbeit crenenu. [lonsamue o kopue N-
ol cmenenu U3 Yucaa.
JlelicTBUTEIbHBIC YUCIIAa KaK OECKOHEUHbIE AecATHUHBIe 1poOu. CpaBHEHHE IEHCTBUTEIBHBIX YHCE,

4



apupMeTHyeCcKre NeHCTBUS Hall HUMU.

DTarnbl pa3BUTHUS IPEACTABICHUI O YHCIIE.

W3mepenusi, mpuOIMKeHusl, OIICHKU. Pa3Mepsl 00BEKTOB OKPYKAIOIIET0 HAC MUpPa (OT AJIEMEHTAPHBIX
yactull 10 BeeneHHo), IIUTETsHOCTD MPOLIECCOB B OKPY’KAIOIEM HAaC MUPE.

[IpencraBieHre 3aBUCHIMOCTH MEXK/y BETUYMHAMHU B BUJE POPMYIL.

Brigenenue MHOXKUTENSI — CTENICHU JIECATH B 3aIllMCH YKCIIA.

Anzebpa

Anzebpauueckue opoou. Apugpmemuueckue onepayuu Hao ancedpauveckumu Opooamu. bykeenuvie
BbIPAdICEHUS (BbIpAdICEHUst ¢ nepeMeHHbIMU). Hucnosoe 3HaueHue 6YK8eHHO20 8bipadiceHus. Jlonycmumovle
3HAYEHUsT NePeMEeHHbIX, 6X00AuUX 6 aneebpaudeckue evipaxcenus. Iloocmanoska evipadceHull émecmo
nepemennvix. Pasencmeo  Oykeenmvix  evipasicenuti. Toocdecmeo, 00KA3aMeENbCMBO  MONCOECMS.
IIpeobpazosanus evipaxceHul.

Ceoticmea cmeneneu ¢ yenvim nokazamenem. Muozounenvl. Cnodcenue, evluumanue, YMHONCEHUE
MHO2041eH08. DOpMYIbl COKPAUEHHO20 YMHOICEHUSA: K8AOpAm CyMMbl U K8aopam pasHocmu, KyO CyMMBbI U
Ky0 pasHoctH. Popmyna paznocmu Kéaopamos, GopMyina CyMMbI KyOOB M pa3HOCTH KyOOB. Pasnoowcenue
MHO204NeHa Ha MHodxcumenu. Keaopamuvlii mpexunen. BblaeneHue IMONHOTO KBajpara B KBaJpaTHOM
Tpexuwiene. Teopema Buema. Pa3znooicenue «xeadpamHo20 mpexuieHa Ha JUHelHble MHOMCUMENU.
MHnozounenul ¢ 00Hou nepemennou. Cmenensv MHozounena. Kopenv mnozounena.

Anrebpanueckas Apoos. Cokparienue qpooeit. JlelicTBus ¢ anredpandeckuMu Ipo0sMu.
PanmonansHbie BBIpaKEHUS U WX TpeoOpa3zoBanus. CBONCTBA KBAaIPATHBIX KOPHEW M WX NPHUMCHCHUE B
BBIUUCIICHUSX.
Ypasnenusn u nepasencmea. Ypasnenue c oonoii nepemennou. Kopenv ypasnenus. Jluneiinoe ypaenenue.
Ksaopamnoe ypaenenue: ¢popmyna kopreil keadpamuoco ypaenenus, Pewenue payuonanibHulx ypasHeHuil.
IIpumepvl pewienuss ypasHeHuil GbICUWIUX CMeneHell, Memoobl 3aMeHbl NEPEeMEHHOU, PAa3N0dCeHUsT Ha
MHOICUMEU.

VYpaBHEHME C ABYMs IEPEMEHHBIMM; PEIIEHUE YPAaBHEHUS C ABYMs NepeMeHHbIMU. CHCTeMa ypaBHEHMI;
pemieHue cuctemsl. CucreMa ABYX JIMHEWHBIX YPaBHEHHUH C IBYMs IEPEMEHHBIMU; PELIEHHE MOACTaHOBKOM
U anreOpandeckuM CIIOKEHHEM. YpaBHEHHE C HECKOJIbKMMU MepeMeHHbIMH. [Ipumepsl perieHus
HEJIMHENHBIX cucTeM. [Ipumepsl peleHrs: ypaBHEHH B LIENIbIX YHCTIaX.

HepaseHcTBO ¢ onHOM niepeMeHHOU. Penienne HepaBeHCTBa. JIMHETHBIE HEPABEHCTBA C OJHOU IIEPEMEHHOU
u ux cuctembl. KBagparHble HepaBeHCTBa. [Ipumepul peutenis OpoOHO-TUHEIHbIX HePABEHCMS.

YucnoBble HEPAaBEHCTBA U UX CBOUCTBA. JJoKa3amenbCmeo Yuciosulx u aneeopauieckux HepageHcms.
Ilepexox or cJioBecHO#i (OPMYJIHMPOBKM COOTHOLIEHHH MeXKIY BeJIUYMHAMHM aJredpanyvecKoi.
Pemenne TeKCTOBBIX 32124 aJaredpandecKuM crnocodom.

Yucnosbie nociaenoBarebHocTu. [lonstue nmocnenoBarenbHOCTH. ApudmMerndeckass U reoMeTpudeckas
nporpeccuu. @opmynsl 00mIero yieHa apupMETHUECKOW U FeOMETPUUECKOM MPOrpeccHii, CyMMBI MEPBBIX
HECKOJIbKUX YJICHOB apU(PMETHIECKON ¥ T€OMETPHUECKOU MPOTPECCHUH.

Yucuaosble pynkuuu. [lonstue ¢pynkuuu. O6macts onpenenenuss GyHkuu. CriocoOs! 3a1aHus QyHKIMH.
I'paduk ¢yHkimu, Bo3pactanue u yobiBaHHE (DYHKIIMH, HAUOOJbIIIEE U HAMMEHBIIIEE 3HAYCHUS (DYHKIIHNH,
HYJIH (QYHKIIUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA. UTeHHe rpaduKoB (PYHKITHIA.

OyYHKIMH, OMCHIBAIOLINE MPSAMYIO U 00paTHYIO MPOMOPIMOHATBHYIO 3aBUCUMOCTH, UX rpaduku. JIuneinas
¢bynkuus, ee rpaguk, reomerpudeckuii cMbicn kodpduuuentos. ['unepbona. KBanparnunas gynkuus, ee
rpaduk, mapabona. KoopaumHaTel BepmIMHBI mapaboiibl, OCh cuUMMeTpuu. Cmenennvle @yuKkyuu c
HamypanoublM noxazamenem, ux epaguxu. I'paduxu QyHKIUI: KOpeHb KBaJpaTHBIN, KOPEHb KyOUUECKUH,
Monyib. Mcnonp3oBanue rpadukoB GyHKIUHN AJIs peIeHUs] YPaBHEHUM U CUCTEM.

ITpumeps! rpaduyeckux 3aBUCUMOCTEH, OTpaKalOIIMX pealibHble MPOIECChl: KojebaHue, MOKa3aTelbHbIH
POCT; uucnoevie PyHKYUuU, ONUCHIBAIOWUE MU NPOYECCHL.

[MTapannenbHplii TepeHoC TpapHUKOB BIOIb OCEH KOOPAUHAT U CUMMEMPUs OMHOCUMENbHO OCell.
Koopaunarel. M300pakeHne 4uicesl TOUKaMH KOOPJIWHATHON MpsSMON. ['eoOMeTpUYECKUid CMBICT MOJYJIS
yuciaa. YUCIOBBIE MPOMEKYTKH: WHTEPBAN, OTPE30K, Jy4. DPopmyra paccmosHus mexcoy mouyKamu
KOOPOUHAMHOU NPAMOUL.



JlexapToBbl KOOPAMHATHI Ha IUIOCKOCTH; KOOpAMHATHI TOYkU. KoopauHaTel cepeanHbl oTpe3ka. Dopmyna
pPAcCTOSTHUSI MEXIY IBYMSI TOYKAMH TUIOCKOCTH. YPaBHEHHE MPSMOM, YIJIOBOH KOA(DQPHUIIMEHT TPsIMOH,
YCIIOBUE MAPAIICIIBHOCTH MPSIMBIX. YPaBHEHHE OKPY>KHOCTH C LIEHTPOM B Hadalie KOOPAHMHAT U & 000U
3A0AHHOL MOYKe.

I'pacdmueckas mHTEpIHpeTanus YpaBHCHUU C ABYMS IMEPEMEHHBIMH M HMX CHUCTEM, HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU U UX CHCTEM.

I'eomerpust
HayvanbHble NOHATHS U TeOPeMbl FeOMEeTPHH.

BO3HUKHOBEHHE F€OMETPHUHN U3 IPAKTUKU.

I'eomeTpuueckue Gurypsl u Tena. PaBeHCTBO B TeOMETPHH.

Touka, npsAMas 1 IIOCKOCTb.

[TonsiTHE O rEOMETPUYECKOM MECTE TOYEK.

Paccrosnue. Otpe3ok, ay4d. Jlomanas.

VYron. Ilpsmoit yron. Octpble U Tynble yribl. BepTukaiabHble U CMEXHbIE YIJIbl. buccekTpuca yria u ee
CBOICTBA.

[TapamteneHble U nepecekaromuecs npsamele. [lepneHuKysIpHOCTD IPAMBIX. Te€0opeMbl O IapajuIeIbHOCTH
U NEPIEHIUKYIAPHOCTH NpAMbIX. CBOWCTBO CEpEAMHHOIO NEPIEHIAMKYIApa K oTpe3Ky. [lepnennukymnsp u
HAKJIOHHAd K npsAMoil. MHOroyroiabHuku. OKpyKHOCTb U KPYT.

Tpeyroabnuk. IIpsMoyrosbHblE, OCTPOYroOJIbHBIE, U TYNOYIOJbHBIE TPEYrOJIbHUKU. BbicoTa, Meauana,
OuccekTpuca, CpemHssl JUHHUS TpeyroibHUKA. PaBHOOEApEHHBIE M PABHOCTOPOHHUE TPEYrOJIbHUKH;
CBOWCTBA U IPU3HAKU PABHOOEAPEHHOIO TPEYTOJILHUKA.

[Ipu3naku paBeHCTBa TpeyrojibHUKOB. HepaBeHcTBO TpeyronbHuka. Cymma yrioB TpeyrojbHuKa. BHeniHue
YIJIBl TPEYTOJIBHUKA. 3aBUCUMOCTD MEXly BEJINYMHAM CTOPOH U YIJIOB TPEYTOJbHUKA.

Teopema @aneca. [lomodue TpeyronbHUKOB; K03 dumueHt nmomxoodus. [IpuzHaku momo0us TPEyroIbHUKOB.

Teopema Ilucdaropa. IlpusHaku paBeHCTBA MPSMOYTOJNBHBIX TPEYrONbHUKOB. CHHYC, KOCHHYC, TaHTEHC,
KOTAHT€HC OCTPOTO YIJia MPSAMOYTOJIBHOTO TpeyrojibHUKa U yrioB oT 0° mo 180°; mpuBeneHue kK ocTpomMy
yriy. Pemenne npsMoyroiabHBIX TpeyroJbHUKOB. OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO. DOpMYIIbI,
CBSI3BIBAIOIINE CHHYC, KOCHHYC, TAHT€HC, KOTAaHTE€HC OJHOTO M TOTO ke yria. Teopema KOCHHYCOB H
TeopeMa CHHYCOB; IPUMEPHI UX IPUMEHEHHS IS BBIYMCICHUS DJIEMEHTOB TPEYTOJIbHUKA.

3ameuaTelbHbIE TOYKM TPEYroJIbHUKA: TOUKU MEPEeCeUeHUs CEepPEeIMHHBIX NEepIEeHIUKYISIPOB, OUCCEKTPHUC,
MeHaH.

YeroipexyroibHuk. [lapanienorpamm, ero cBoicTBa M npu3Haku. [IpsMoyronbHHK, KBaapaT, pomMO, uX
CBOMWCTBA U pU3HaKU. Tpanenus, cpeHss JIMHUS Tpareluuy; paBHOOEIpeHHas Tpanenus.

MHoroyrojbHuKH. Beinykiibie MHOroyronbHUKH. CyMMa YIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA. BrincanHeie
U OIIMCaHHBIE MHOTOYTI'OJIbHUKU. [IpaBuibHbIE MHOIOYTOJIBHUKH.

OxkpyxHoctb M Kpyr. Llentp, pammyc, aumamerp. [lyra, xopma. Cekrtop, cermeHT. LleHTpanbHBI,
BIIMCAHHBIM YTOJI; BEJIMUYMHA BIHMCAHHOTO yria. B3anMHoe pacroiiokeHue NpsSMON U OKPY>KHOCTH, 08VX
oxpyxcnocme. KacarenpHas U cexymnas K OKPY>KHOCTH, PaBEHCTBO KaCaTEJIbHBIX, IIPOBEACHHBIX U3 OJHOU
TOUKU. MempuuecKkue cOomHOUWEHUS 8 OKPYICHOCHU. CBOUCMEA CEKYWUX, KACAMENbHBIX, XOPO.

OKPY)KHOCTI), BIIMCaHHAasA B TPCYT'OJbHUK, U OKPYXHOCTBH, OIIMCaHHAsA OKOJIO TPEYTOJIbHUKA. Bnucannasie n
OIMMMCAHHBIC YCTBIPCXYTI'OJIbHUKHU. Bnucannvie u onucanHuole OKPYIUHCHOCMU NPABUSIbBHO2C0 MHO20)Y20/IbHUKA.

HN3mepenue reoMeTpuyecKux BeJUYMH. /[nmuHa otpeska. J[immHa 10MaHON, NEPUMETP MHOTOYTIOJIbHHKA.

PaccrosiHue oT TOukM 10 npsAMOM. PacctosHue MexIy MapasieNbHBIMU NPAMBIMHU. [[IMHA OKpY>KHOCTH,
quCclo T; JUIMHA Ayru. Benwmumua yrma. I'pagycHas mepa yriia, COOTBETCTBHE MEXAY BEJIMYUHOW yria u
JUITMHON 1yTU OKPYHOCTH.

[TonsaTue o momany miockux Guryp. PaBHococTaBieHHbIE U paBHOBEITUKUE (PUTYPBHI.

[Tnomane mnpsmoyronbpHUKa. Ilimomans mnapamienorpaMma, TpPEyroJibHMKa M Tpamneuuu (OCHOBHBIE
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dbopmyiibr). DopmyIibl, BEIpaXKAIONINE TUIOMIAlb TPEYTOIbHUKA: Yepe3 JIBe CTOPOHBI M yroJl MEXAY HUMHU,
uepes nepumemp U paouyc 6nUCAHHOU OKpyscHocmu, opmyna Iepona. [Inowads uyemsvipexyzonvHuUKa.
[1nomane kpyra u Maomaas CeKTopa.

CBs13p MEXy IIOLIAASMH MOJOOHBIX QUTYD.



Inemenmot J02UKU, KOM6unam0pul<u, cmamucmuKu u meopuu eepo;zmuocmeﬁ

JokazareabcTBo. OnpeneneHus, J0Ka3aTelbCTBa, aKCUOMBI U TEOPEMBI; CIeICTBUA. Heobxooumvie u O0ocmamounvie ycaosus. KoHTprpumep.
Jloka3zaTenbcTBO OT IpoTUBHOTO. [IpsiMas 1 oOpaTHas TEOPEMBI.

Ilonamue 06 akcuomamuke u aKCUOMAMUYECKOM NOCmMpoenuu ceomempuu. 1lamueiii nocmynam I6Kauoa u e2o uCmopus.

MHoxecTBa 1 KOMOMHATOpPUKA. MHoocecmeo. Dnemenm mHodicecmed, noomuodxcecmeo. Obveounenue u nepecevenue mHodxcecms. Juazpammol
Dinepa.

[Tpumeps! perieHrst KOMOMHATOPHBIX 337a4: epedop BapUaHTOB, IPABUIIO YMHOKEHUSI.

CrarucTuyeckue JaHHble. [IpesncrtaBieHue naHHBIX B BuAe TaOnuu, auvarpamm, rpadukoB. CpeaHue pesynbTaThl u3MmepeHuid. IlonsTtne o
CTaTUCTUYECKOM BBIBOJIE HA OCHOBE BBIOOPKH.

[TonaTHe 1 IpUMEPHI CIYYaWHBIX COOBITHIA.

BepositHocTh. YacTtoTa cOOBITHSA, BEPOATHOCTb. PaBHOBO3MOXHBIE COOBITHS M TMOACYET MX BeposATHOCTH. [IpeincTaBieHune o reoMeTpudecKkoi
BEPOATHOCTH.

HroroBasi koHTpoOJIbHAsSI padoTa.
OO0masi xapakTepucTHKA Kypca

MaremaTrueckoe 00pa3oBaHHE B OCHOBHOM IIIKOJIE CKJIAJIBIBACTCS U3 CICAYIOIINUX COJACPKATEIBHBIX KOMIIOHEHTOB (TOYHBIC HA3BaHUS OJIOKOB):
apugmemuxa, anzedpa, zeomempus, 371eMEHM bl KOMOUHAMOPUKU MEOPUU 8EPOAMHOCMENl, CINAMUCMUKU U 102uKU. B cBoeil COBOKYITHOCTH OHU
OTpayKaroT OOTaThIi OMBIT OOYYEHHUS MaTeMaTHKe B HAICH CTpaHe, yYUTHIBAIOT COBPEMEHHBIC TCHICHIIMUA OTEYECTBEHHON M 3apyOeKHOHM IIKOJIBI U
MO3BOJISIIOT PEAM30BaTh MOCTABJIEHHBIE TEpe/ IIKOJIbHBIM 00pa30oBaHUEM LIeIM Ha UH(OPMAIMOHHO €MKOM M MPaKTHYECKH 3HAYMMOM MaTepuale.
OTH comepKaTelbHbIe KOMIIOHEHTHI, Pa3BUBAsACh HA MPOTSHKEHUH BCEX JIET O0YUYEHHS, €CTECTBEHHBIM 00pa30M NEepPEeIUIeTAIOTCS U B3aUMOACHCTBY IOT B
y4eOHBIX Kypcax.

Apugmemuxa npuszBaHa criocoOCTBOBaTh MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX JI MOBCEAHEBHOW >XKM3HU. OHA CIYXKHUT
0a30i A7 BCero JAajbHEWIIEro W3Y4EeHUS MAaTeMaTHKH, CIIOCOOCTBYET JIOTMYECKOMY pa3BUTHIO U (DOPMUPOBAHMIO YMEHHS IOJIb30BATHCS
JIITOPUTMaMH.

Anzedpa naneneHa Ha (GOpMUPOBaAHME MAaTEMAaTHYECKOTO ammapara JJs pelleHus 3a]ad U3 MaTeMaTUKU, CMEKHBIX MPEIMETOB, OKpYKarollen
peasibHOCTH. SI3bIK anreOpbl MOJYEPKUBAECT 3HAUEHHE MATEMAaTUKHM KaK s3blKa JUIs IOCTPOEHUS MAaTeMaTH4YEeCKUX MOJENEel, MPOLEecCOB U SBICHUN
peanbHOro Mupa. OHOM U3 OCHOBHBIX 3aJau U3YyUYCHMsI aareOphl SBISETCS pa3BUTHE aTOPUTMHUUYECKOTO MBIIUICHUS, HEOOXOIUMOI0o, B YaCTHOCTH,
JUIS OCBOEHHS Kypca MH(OPMATHUKH; OBJaJECHHE HaBbIKAaMH JIEAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cumBoIndecKMX ()OpM BHOCUT CBOM
cneun(puyeckuil BKJIaJ B pa3BUTHE BOOOpPaXEHHUs, CIIOCOOHOCTEM K MaTeMaTH4ecKoMy TBOpYecTBY. Jlpyroil BaxHOHM 3ajayeil M3ydeHUs anreOpbl
SBJIAETCS TMOJY4YEHHE IIKOJIbHUKAMHM KOHKPETHBIX 3HAHMUA O (YHKIUSAX KaK Ba)KHEHIIeW MaTeMaTHYecKON MOJAENH ISl OMHCAHMS U HCCIEeI0BaHUs
pa3sHOOOpa3HBIX IMPOLECCOB (PAaBHOMEPHBIX, PAaBHOYCKOPEHHBIX, AKCHOHEHIMATIbHBIX, MEPUOTUYECKUX H JIp.), AT (HOPMHUPOBAHUSA Y ydalluxcs
MIpeJICTaBICHUI O pOJIM MAaTEMATUKH B Pa3BUTHU LUBUIN3ALUU U KYIbTYPBI.

I'eomempusa — onuH U3 BaXHEUIIMX KOMIIOHEHTOB MaTeMaTHUECKOro 0Opa3oBaHMs, HEOOXOAUMAs ISl MPUOOPETeHUs] KOHKPETHBIX 3HAHUM O
MPOCTPAHCTBE M MPAKTUYECKH 3HAYUMBIX YMEHHUH, (OpMUpOBaHMS S3bIKa OINUCAHUS OOBEKTOB OKPYKAIOIIEro MHpa, Uil pa3BUTHUSA
MIPOCTPAHCTBEHHOTO BOOOPaKEHHsSI M HMHTYUIMHM, MAaTeMaTUYeCKOW KyJIbTYpbI, JJS ICTETUYECKOIO BOCIMTAHUS ydaliuxcs. V3ydeHue reoMmeTpuu
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BHOCHUT BKJIaZ B pa3BUTHC JIOTHMYCCKOI'O MBIIIJICHUA, B (bOpMI/IpOBaHI/Ie IOHATHSA AOKa3aTCIbCTBA.

Onemenmut J102UKU, Komﬁunamopuku, cmamucmukuy u meopuu eepoamnocmeﬁ CTAHOBATCA 0053aTCIIbHBEIM KOMIIOHCHTOM IIKOJILHOI'O

00pa3oBaHMs, YCHJIMBAIOIIUM €ro MPUKIAAHOE W IPAKTUYECKOe 3HAueHHe. OJTOT MaTepual HeoOXOOuM, Hpexzae Bcero, Aias (OpMHPOBAHUSA
(YHKIMOHATBLHONM TPaMOTHOCTH — YMEHHH BOCIPHHMMATh W aHAJIU3UPOBATh MH(POPMALMUIO, MPEJICTABICHHYIO B pa3M4HBIX (hopMax, MOHHUMATh
BEPOSTHOCTHBIN XapaKTep MHOTUX PEalbHbIX 3aBUCUMOCTEH, IPOU3BOIUTh MIPOCTEHIIINE BEPOSTHOCTHBIE pacyeThl. M3yueHne oCHOB KOMOMHATOPUKH
MO3BOJIUT YYalIEeMyCsl OCYLIECTBIISITh PACCMOTPEHUE CIIydaeB, MepedOp M MOJCYET YMClIa BAPHMAHTOB, B TOM YHCIE B MPOCTEUIIMX MPUKIIAIHBIX
3a1a4ax.

[Ipu u3yyeHUH CTaTUCTUKU U TEOPUU BEPOSTHOCTEN 000rallatoTCsl IPEICTABICHUS O COBPEMEHHOM KapTUHE MUpPa U METOJaX €ro UCCIEAOBAHNUS,

(bOpMI/IpyeTCH IIOHUMAHUEC POJIUM CTATHUCTUKU KaK HCTOYHHKA COOHUAJIbHO 3HAYMMOU I/IH(l)OpMaI_[I/II/I U 3aKJIagbIBArOTCA OCHOBBI BCPOATHOCTHOI'O
MBIIIJICHUSA.

O

Takum 00pa3om, B X0J/ie OCBOCHHUSI COJICPIKAHUS Kypca YUaIIuecs MOAy4atoT BO3MOKHOCTb:

Pa3BUTH NPEJICTABICHUS O YHCIIE U POJIM BBIYMCICHUN B 4EJIOBEYECKOM MPaKTUKE; CPOPMUPOBATH MPAKTUUYECKUE HABBIKU BBIIIOJHEHUS YCTHBIX,
IIACbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYUCIICHUM, Pa3BUTh BBIYUCIUTEIBHYIO KYJIbTYPY;
OBJIa/IETh CUMBOJIMYECKHM S3BIKOM alreOpsbl, BbIpaboTaTh (POpMaibHO-ONEpATUBHbBIC aNreOpandyeckue yMEHUs U HaydyuTbCs NMPUMEHATh UX K
PELICHUIO0 MAaTEMAaTUYECKUX U HEMAaTEMAaTHYECKUX 3a/1a4;
U3YYUTh CBOMCTBA W TpaUKH 3JIEMEHTapHbIX (QYHKIUIH, HAay4UTbCS HCHOJIb30BaTh (YHKUMOHAIbHO-TpadUuecKue MpEeACTaBICHUS s
ONMCAaHUS U aHAJIN3a PEAIBHBIX 3aBUCUMOCTEN;
pa3BUTh IPOCTPAHCTBEHHBIE IPECTABICHUS U U300pa3UTENIbHBIE YMEHUS, OCBOUTh OCHOBHBIE (DaKThl U METO/IbI IUTAHUMETPUH, TO3HAKOMUTHCSI
C IIPOCTEHUIIUMU ITPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOWCTBAMU;
MOJIyYUTh IPEACTABICHUS O CTATUCTUYECKHX 3aKOHOMEPHOCTSAX B PEATbHOM MHUPE M O Pa3IMYHbIX CIOCO0aX MX M3y4eHHUs, 00 0COOEHHOCTAX
BBIBOJIOB M IIPOTHO30B, HOCAIIUX BEPOATHOCTHBIN XapaKTep;
Pa3BUTH JIOTHYECKOE MBIIIJICHUE U PeUb — YMEHUS JIOTHYECKH OOOCHOBBIBATh CYXKACHUS, IPOBOIUTH HECIOKHbBIE CHCTEMAaTU3aLuH, IPUBOIUTh
MPUMEPBI U KOHTPIPUMEPHI, UCIIOIb30BaTh PA3IUYHbIE SI3bIKM MAaTEMATHUKH (CIOBECHBIN, CHUMBOIMYECKUHN, TpadudecKuil) sl WIUTFOCTPALny,
HUHTEpIpETALlH, ApIyMEHTALUU U 10Ka3aTENIbCTBA,;
chopMUpPOBATH MpeACTaBIEHUS 00 N3y4aeMbIX MOHATUAX U METOJaX KaK BaXHEHIIKMX CPEeICTBAX MAaTEMaTHUYECKOTO MOJIEIMPOBAHUS PEAIbHBIX
IIPOLIECCOB U SIBJICHU.
TPEBOBAHIA K YPOBHIO ITIOJAI'OTOBKH BBIITY CKHHUKOB
B pe3yabTare H3y4eHHs MATEMATHKH YYCHUK 0JIKEH
3HAMb/NOHUMANb:

Maremartuka. Aiareopa. I'eomerpus.

Hartypaasbnblie yncaa. [I[podu. PannonajibHbie ynciaa
BBIHVCKHI/IK HAay4IMUTCI:

* IOHUMATh OCOOEHHOCTH HGCHTHHHOﬁ CHUCTCMBI CUHHUCJICHUA
® OIICpHUPpOBATH MOHATHAMM, CBA3aHHBIMU C JCJIMMOCTBIO HATYPAJIbHBIX YHUCEII,;

9



* BbIpa)KaTh YKCIIa B 9KBUBAJICHTHBIX (DOpMax, BIOMpas Haubosee MoAXOAAIIYI0 B 3aBUCUMOCTH OT KOHKPETHOW CUTYalluu;

* CPaBHUBATH M YIOPSAJOYUBATH PAIMOHAIBHEIC YUCIIA;

* BBINIOJIHATH BBIUMCIICHHS C PALIMOHAIBHBIMU YHCIIAMU, COYETasl YCTHbIE U MUChbMEHHbIE PUEMBI BHIYHCIICHUHN, TPUMEHEHHE KAJIbKYISITOPA;

* HCIIOJIH30BATh MOHSATHUS U YMEHUS, CBSI3aHHBIC C IPOMOPIHUOHATLHOCTHIO BEIMYMH, MPOIICHTAMH, B X0/I€ PEIICHUS MaTEeMaTHYECKHUX 3a7a9 U 3a/1a4 U3
CME)KHBIX [IPEIMETOB, BBIIIOJIHATH HECIOXKHbIE MPAKTUYECKUE PACUETHI.

Buinycknux nonyuum 603moxcHocms:

* NO3HAKOMUMBCA C NOUYUOHHBIMU CUCEMAMU CYUCTIeHUsL C OCHOBAHUAMU, OmAuYHbIMU om 10;

* Yenyoums u pazeums npeocmasieHus 0 HamypaibHblX YUCIAX U CBOUCEAX 0eNUMOCMU;

* HAyYumvcs UCHONb308aMb HPUEMDIL, DPAUYUOHANUSUDPYIOUUE BbIYUCIEHUS, NpUOOpecmu NPUBbIYKY KOHMPOIUPOBAMb BbIYUCIEHUS, 6blOUpas
NnOOX00AUWULL 01 CUMYAYUU CROCOO.

JleficTBUTEILHBIE UM CJIA

BhINyCKHHUK HAYYHTCS

* HCITOJIB30BATh HAYAIILHBIC MTPEICTABICHUS O MHOYKECTBE JICHCTBUTEIHHBIX YHCET,

* OIIEPUPOBATH MOHATHEM KBAIPATHOTO KOPHS, IPUMEHSTH €T0 B BHIYUCICHUSX.

Buinycknux nonyuum 603modcHocmy:

* Pazeumsv npedCmasieHue 0 YUcie U YUCI08bIX CUCEMAX OM HAMYPAIbHbIX 00 OeliCMEUMENbHBIX YUCEN, O POIU 8bIYUCTIEHUL 8 NPAKMUKe,

* pazeums u yenyoums 3HaAHUs 0 0eCAMUYHOU 3aNUCU 0eUCMBUMENbHbIX YUcel (nepuooudeckue u Henepuooudeckue opoou).

N3mepenus, npudIuzKeHUsl, OLEHKH

BBINYCKHUK HAYYIHTCS:

* HCIIOJIB30BATh B XOJI€ PEHICHUS 3a/1a4 3JIEMEHTAPHBIC MTPE/ICTABICHHUS, CBSI3aHHBIE C TPUOMKEHHBIMUA 3HAYCHUSIMU BEJIMYHMH.

Buinycknux nonyuum 603moocnocmy:

* NOHAMb, YMO YUCTLOBble OAHHble, KOMOpble UCNONL3YIOMCA OJisl XAPAKMEPUCUKU 00BEKMO8 OKPYICAIOWe20 MUpd, AGIAI0Mcs NpeumMyuecmeento
NPUOTUINCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX 3HAUEHUL, COOePIHCAUUXCS 8 UHPOPMAYUOHHBIX UCTMOUHUKAX, MONCHO CYOUMb O NOSPEUHOCMU
npuOIUINCEeHUS,

* NOHAMb, YMO NOSPEUHOCTb PE3VIbMAama 8blYUCTEeHUL 00NIHCHA OblMb COUSMEPUMA C NOCPEULHOCTNBIO UCXOOHBIX OAHHBIX.

Auredpanyeckue BbIpasKeHUs

BBINYCKHUK HAYYIHTCS:

* ONEpPUPOBATh MOHATHSIMH «TOXKIECTBO», «TOXIECTBEHHOE MpeoOpa3oBaHWEy», pellaTh 3afaud, CoAepKalue OyKBEHHBbIE NaHHBbIE; paboTaTh C
bopmynamu;

* BBITIOJTHATH TIPE0Opa30BaHUs BBIPAKECHHIA, COIEPIKAIIIX CTENEHH C IEIBIMU MOKa3aTeNIIMU U KBaJpaTHbIE KOPHU;

* BBITIOJHATH TOXJCCTBEHHBIC MPeoOpa30BaHMs PANMOHAIBHBIX BBIPAXKCHUH HAa OCHOBE MPABHJI JCHCTBHI HaJ MHOTOWICHAMH W alreOpandecKuMHu
IpoosiMH;

* BBITIOJTHATH PA3JIOKCHUE MHOTOUWICHOB Ha MHOYKHUTEIIH.

Buinycknux nonyuum 603mMoxicHOCHb HAYYUMbCAL:

* 8bINOJIHANMb MHO2OULA208ble NPeoOPa308aHUs PAYUOHATILHBIX 8bIPANCEHUL, NPUMEHSSL WUPOKULL HAOOP NOCOO08 U NPUEMOS;
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*  NPUMEHAMb MONCOeCmEeHHble Npeodpa3oeanus Ol peuleHus 3a0ad U3 pasiuyHblx pazodenos Kypca (Hanpumep, OISl HAXOHCOEHUs.
Haubo1bUe20/HauUMeHbULe20 3HAUEHUS BbIPANHCEHUSL).

YpaBHeHust

BhBITYCKHHUK HAYYUTCSL:

* pelaTh OCHOBHBIEC BU/IbI PAI[MOHATILHBIX YPABHEHHM C OJIHOM MEpEeMEHHON, CUCTEMBI IBYX YPaBHEHH ¢ ABYMs IEPEMEHHBIMU;

* MMOHUMATh ypPaBHEHHE KaK BAKHEHIIYI0O MaTEMaTHYECKYI0 MOJENb Ui ONUCAHHS W HM3yYCHHS pPa3HOOOpa3HBIX pEallbHBIX CUTYAIlUH, peliarh
TEKCTOBBIE 3aJ1a4M aIre0panyecKuM METOIOM;

* IPUMEHSATH TpapUUeCcKue MPEICTABICHUS JIJIS HCCIICA0BAHUS YPAaBHEHUH, HCCIICIOBAHUS U PEUICHHS CHCTEM YpaBHEHUH C IBYMsI IIEPEMEHHBIMHU.
Buinycknux nonyuum 603modicHocms .

* 061a0emb CHeYUalIbHLIMU NPUEMAMU DeuleHUss YPAGHEeHUll U CUCMeM YPAGHEHUl, YBEpeHHO NPUMEHAMb annapam YpPAasHeHull O1s peuleHus:
PA3HO0OPA3HBIX 3A0aY U3 MAMEMATNUKU, CMENHCHBIX NPEOMEmOos, NPAKMUKU,

* npUMeHAmMb epaghuuecKue npedcmasieHus 0 UCC1e008aHUsA YPAGHEHUL, CUCIEM YPAGHeHUl, codepaicauux OyKeenHvle Koaghduyuenmol.
HepaBencrBa

BhINyCKHHUK HAYYHTCS:

* IOHUMATh U IPAUMCHSTh TEPMHHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIC C OTHOIIICHUEM HEPABEHCTBA, CBOWCTBA YHCIIOBBIX HCPABEHCTB;

* peliaTh JIMHEWHbIE HEPABEHCTBA C OJIHON MIEPEMEHHOM U UX CUCTEMBI; pellaTh KBapaTHbIE HEPABEHCTBA C OMOPOii Ha TrpadudecKue MpeACTaBICHHUS,
* IPUMEHSATH aIapaT HEPaBEHCTB IS PEIICHHS 3a/1a4 U3 Pa3InYHBIX pa3/IeoB Kypca.

Buinycknux nonyuum 603mMoxicHOCb HAYYUMbCAL:

*  pasHoOOpAsHBLIM NPUEMAM O0O0KA3AMENbCMBAd HEPABEHCMS, YBEPEeHHO NPUMEHAMb annapam HepaseHcms Ol peuleHus pasHooOPA3HbIX
MamemMamuyecKux 3a0ay U 3a0a4 U3 CMeN’CHbIX NPeoMemos, NPaKmuKuU;

* NPUMeHAmMb epaguiecKue npeocmasieHuss 01 UCCIe008AHUSL HEPABEHCME, CUCTEM HEePABEHCMS, cooepicaujux OyKeeHHble KOIpduyuenmol.
OcHoBHbIe OHATHSA. YHCI0BBIC PYHKIIUH

BBINYCKHUK HAYYIHTCS:

* IOHUMATh U UCIONB30BaTh ()YHKIIMOHATLHBIC TOHITHS U S3bIK (TEPMUHBI, CHMBOJINYECKUE 0003HAUCHU );

* CTPOUTH TpaUKH FIIEMEHTAPHBIX (PYHKIIHIA; UCCIIEIOBATh CBOMCTBA YMCIOBBIX (DYHKIIMI HA OCHOBE M3yUEHUS TIOBEJICHUS X I'pa(UKOB;

* MOHUMAaTh (YHKIUIO KaK BXHEUIIYI0 MaTeMaTUYEeCKyH0 MOJENb HJs OMHCAHUS IPOLECCOB M SBJICHHUM OKPYXKAIOLIEr0 MHUpPA, MPUMEHSTH
(YHKITMOHATBHBIN SI3BIK JUTSI OTUCAHVS U UCCIICIOBAHUS 3aBUCUMOCTEH MEX Ty (PU3NICCKUMU BEIIMIMHAMH.

Buinycknux nonyuum 603moicHocmsb Hayyumscs:

* NPOBOOUMDb UCCIE008AHUSA, CBA3AHHbIE C U3VHUEHUEeM CBOUCME (DYHKYULl, 8 MOM Hucie C UCNOIb308AHUEM KOMNblIOmepd, HA OCHO8e 2papukos
U3YUEHHBIX PYHKYULL CIMpoums boJee ClLodcHble epaduKu (KYCOUHO-3A0aHHble, C «BbIKOOMBIMUY MOYKAMU U M. N.);

* UCNONBL308AMb YHKYUOHANbHBIE NPEOCMABIIEHUs U CEOLICMEA PYHKYULL 01 peueHUs MameMamuyeckux 3a0ay U3 paziudHslx pazoenos Kypca.
YucnoBble MOCT€10BATEIHLHOCTH

BBINYCKHHUK HAYIHUTCS

* IOHUMATh U UCIIONB30BaTh S3BIK MOCIEA0BATEIHHOCTEN (TEPMHUHBI, CAMBOJIHUYECKHE 0003HAUEHUS);
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* IPUMEHATH (POPMYJIBI, CBA3aHHbIE C apU(PMETHUECKONH M TeOMETPUYECKOil mporpeccueil, W ammapar, COPMHPOBAHHBIA NMPU M3YyYEHUU IOPYTUX
pa3aesoB Kypca, K PeLeHUIO 33/a4, B TOM YHCJIE€ C KOHTEKCTOM U3 PEAIbHOM KU3HHU.

Buinycknux nonyuum 603modchocms Hayuumbcs:

* pewiamv KOMOUHUPOBAHHblE 3A0AYU C NPUMEHEHUEeM @OPMYN n-20 YleHa U CYMMbl Nepebix N YleHO8 apupMemuieckou u 2eoMempuyeckoll
npozpeccuu, NPUMEeHsISL nPU 2MOM annapam ypasHeHuti U HepaseHcme;

* NOHUMAMb APUPMEMUUECKYIO U 2e0MEMPUUECKYIO NPOSPECCUIO KAK PYHKYUU HAMYPATbHO2O0 APSYMEHMA; CE:A3b18ANMb APUPMEMUUECKYIO NPOSPECCUIo
C IUHELIHBIM POCOM, 2EOMEMPUYECKYIO — C IKCHOHEHYUATIbHBIM POCHIOM.

OnucarejibHasi CTATHCTHKA

BbINyCKHUK HAYYHTCs MCIIOJIb30BaTh IPOCTEHIINE CLIOCOOBI TPEACTABICHUS U aHAIN3a CTATUCTUYECKUX JTaHHbIX.

Buinycknux nonyuum 603modicHOCmb npuodpecmu nepeoHauaibHblll ONbIM OpP2aHU3ayuu cOOpa OAHHLIX NPU NPOBEOEHUU ONpocd 0OUWECHmEEHHO20
MHEHUs, OCYWecCmenamy Ux aHaiu3, npeocmagiams pe3yibmamsl Onpoca 8 guoe mabauybsl, OUazpammbyl.

CayuaiiHble cOOBITHSI U BEPOSITHOCTh

BbInyCKHUK HAYYUTCSI HAXOAUTh OTHOCUTEIIBbHYIO YAaCTOTY U BEPOSITHOCTh CITy4alHOTO COOBITHS.

Buinycknux _nonyuum 6o3modicHocms npuobpecmu onvim HpoGeoeHUs CAYYAUHbIX IKCHEPUMEHMO8, 68 MOM 4Yuclie ¢ NOMOWbIO KOMNbIOMEPHO2O0
MOOenUpoBaHUs, UHMepNpemayu ux pe3yabmamos.

KomOunaropuka

BEITyCKHUK HAYYHTCS pemiaTh KOMOMHATOPHBIE 33124 HAa HAXOXKACHUE YUCIIa 00bEKTOB MIIM KOMOMHAITUH.

Buinycknux noayuum 603modcnocms HAyuumsbcsi HeKOMOPbIM CHeYUATbHbIM NPUEMAM peuleHUs KOMOUHAMOPHBIX 3a0ay.

Haznaonan ceomempus

Buinycknux nayuumes:

* PACNO3HABAMb HA YEePMEeNHCaAX, PUCYHKAX, MOOEIAX U 8 OKPYIHCAIOUWeM Mupe niocKue u npoCmpaHCmeeHHble 2eomempuieckue Quaypol;

* pAcno3Hagams pazeEPmKU Kyoa, npamoy20ibH020 napaiienrenuneod, npasuibHOU NUPAmMUobl, YUIUHOPA U KOHYCA,

* cmpoumbs pazeéEpmKu Kyoa u npAmMoy2071bH020 Napaiieienuneod;

* onpeodenams No ITUHEUHbIM pa3Mepam pazeeEpmku Guaypul uHelinbie pasmepsl camoll hueypsl u Ha0bopom;

* BLIYUCTIAMb 00LEM NPAMOY20IbHO20 NApalierenuneod.

Buinycknux nonyuum 6o3mooicnocms:

* HAYYUmMsbCsi BbIYUCTAMb 00bEMbL NPOCMPAHCIEEHHBIX 2E0MEMPUUECKUX PU2YD, COCMABNIEHHBIX U3 NPAMOY20IbHBIX NAPALIENenUneo0s;

* yenyoumo u pazeums npedCcmagieHus 0 NPOCMpPAHCMBEHHBIX 2e0MEMPULECKUX ueypax;

* HAYYUMbCsl NPUMEHAMb NOHAMUE PA36EPMKU OIS GbINOJIHEHUS NPAKMUYECKUX PACYEMOS.

I'eomempuueckue guzypo

Buinycknux nayuumcs:

* NOIb308AMbCSL AZLIKOM 2€0Mempull 0Jis ONUCAHUS NPEOMEMOE OKPYIHCAIOWE20 MUPA U UX 83AUMHO20 PACHOTIONCEHUS,

* pacro3HaBaTh U U300paxkaTh Ha YEPTEKaxX U PUCYHKAX TeoMeTpUudYecKue GUrypsl 1 X KOHPUTypaluu;

* HAXOAWUTh 3HAUEHUS JUIMH JIMHEHHBIX JIEMEHTOB (DUTyp U UX OTHOIIEHUs, TpaJycHyI0 Mepy yrioB oT 0° o 180°, mpuMeHsis onpeaesneHus, CBoicTBa
Y IpU3HAKU GUTYP U UX JIIEMEHTOB, OTHOLIEHUS PUTYp (PaBEHCTBO, MOA00ME, CHMMETPHH, TOBOPOT, TapasuIeIbHbIA IEPEHOC);
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* OTIEPUPOBATH C HAYALHBIMU TIOHSATHSIMH TPUTOHOMETPUH U BBITIOIHSTH 3JIEMEHTapHBIC ONepanuy Hall GyHKIUSIMU YTJIOB;

* pemiaTh 3a7a4M Ha JT0KA3aTelbCTBO, ONMUPAsCh HA H3y4YEeHHBIC CBOMCTBA (PUTYp M OTHOIICHUH MEXKy HUMHU U TIPUMEHSIS U3YYCHHBIC METO/IbI
JI0Ka3aTeNbCTB;

* pemiaTh HECIOXKHbBIE 337a4d Ha MIOCTPOSHHUE, IPUMEHSISI OCHOBHBIC AJITOPUTMBI IIOCTPOCHHS C TOMOIIBIO ITUPKYJIIS ¥ TUHEHKH;

* pemarp MPOCTEUIINE TUIAHUMETPHYECKUE 3a/1a41 B TIPOCTPAHCTBE.

Buinycknux nonyuum 603moxicHocmy:

* 0671A0eMb MemoOamu peuleHuss 3a0a4 HaA BbIYUCTEHUS U OOKA3AMEeNbCMEd. MemoooM Om NPOMUBHO20, MemoooM Nnododus, memooom nepebopa
8APUAHMOB U MEMOOOM 2EOMEMPUYECKUX MECT MOYEK,

* npUOOpecmu OnvIM NPUMEHEHUS Al2eOPAUYECKO20 U MPUSOHOMEMPUYECKO20 ANNAPAmMa U UOetl O8UNCEHUs. NPU PeUleHUU 2eOMemPUYEeCKUX 3a0ad;

* 081a0emb MPAOUYUOHHOU CXeMOU peuleHus 3a0a4 HA NOCMPOeHUue ¢ NOMOWbI0 YUPKYISA U JUHEUKU: AHAIU3, NOCmpoeHue, 00KA3amenbcmeo u
uccnedosanue;

* HAYUUMbCA peuams 3a0aiu Ha NOCMPOEHUe MEMOOOM 2eOMEMPULECKO20 MECMA MOYeK U MenoOOM NOO0OUsL,

* npuoOpecmu OnvIM UCCIe008AHUSL CEOUCNE NIAHUMEMPUYECKUX PU2Yp ¢ NOMOWBIO KOMNLIOMEPHBIX NPOCPAMM,

* npuobpecmu onvim 8bINOJIHEHUs NPOeKmos no memam «I eomempuyeckue npeodbpazosanus Ha niockocmuy, «llocmpoenue ompesxos no popmyner.
H3mepenue zeomempuueckux eenuyun

Buinycknux naywumesi:

* UCNOTIBL308AMb CEOUCMBA UBMEPEHUs OJIUH, NIowadel U yelo8 Npu peuleHuu 3a0ay Ha HAXoxcoeHue OlUHbL Ompe3Kd, ONUHbL OKPYICHOCMU, OJIUHbL
Oyeu OKPYICHOCIU, 2PAOYCHOU MePbl Yead,

* BLIYUCTIAMD NAOWAOU MPEY2OTLHUKOS, NPAMOY2OIbHUKOS, NAPANLENI02PAMMO8, Mpaneyutl, Kpy2o8 U CeKmopos,

* BLIYUCTIAMD OIUHY OKPYICHOCTIU, OIUHY OVeU OKPYICHOCIUL,

* BLIYUCTAMb ONUHBL TUHEUHBIX NEeMEHMOo8 pueyp U ux yeavl, UCHONb3YS (POPpMYIbl ONUHbL OKPYHCHOCIU U OJUHBL OyeU OKPYIHCHOCMU, (POpMYibl
niowaoei gueyp;

* peuiams 3a0ay4u Ha OOKA3amenbCmeo ¢ UCNOIb308AHUEM POPMYTL ONUHBL OKPYHCHOCIU U ONUHBL OYeU OKPYHCHOCMU, opMyL naowadel gueyp;

s pewamsv npakmuieckue 3a0aui, CE;A3AHHble C HAXONCOCHUEM 2eOMEeMPUYeCKUX 6eIUdUH (UCHOAb3Ysi npu HeoOXO0OUMOCMU CAPABOYHUKU U
mexHuyeckue cpeocmaea,).

Buinycknux nonyuum 603modicnocme Hayuumocs:

* BLIYUCTIAMD NAOWAOU PUSYP, COCMABIEHHBIX U3 08VX UIU DOlee NPAMOY20IbHUKOS, NAPATIEI0ZPAMMO8, MPey20bHUKO8, Kpyed U CeKmopa,

* BLIYUCTIAMb NAOWAOU MHO20Y20NbHUKOS, UCHOJIb3YSL OMHOUWEHUs PABHOBEIUKOCIU U PABHOCOCMABLEHHOCHU,

* NPUMEHAMb ANeeOPaUdecKull U MPUSOHOMEMPUUEeCKUll annapam u uoeu OBUNCEeHUsI NPU PpeueHUU 3a0ay Ha 8bIYUCIeHUe NIoWadell MHO20V20lbHUKOS.
Koopounamut

Buinycknux nayuumes:

* BBIYHCIISTH JIIMHY OTPE3Ka MO KOOPAMHATAM €ro KOHIIOB; BBIYMCIISATH KOOPAHHATHI CEPEAUHBI OTPE3Ka;

* HCITOJIB30BAaTh KOOPIMHATHBIN METO/ JUTSl H3yYSHUS CBOWCTB MPSIMBIX M OKPYKHOCTEH.

Buinycknux nonyuum 603moocnocms:

* 081a0emb KOOPOUHAMHBIM MEMOOOM peueHUs 3a0a4 Ha 8bIYUCTeHUs U 00KA3amelbCmed,
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® npu06pecmu onvln UCNOIb306AHUAL KOMNBIOMEPHBIX NPOcPAMM ONIs1 AHAAU3A YACTNHBIX cydaes 63auUMHO20 paAcnolOdNCEeHUA OprJfCHOCWleﬁ U npAmbslx,
® npuo6pecmu onsvint 6bINOJIKEHUAL NPOEeKnoe Ha memy «HpuMeHeHue KOOp()I/lHCZMHOZO Mmemooa npu peuteHuu 3a0a4 Ha 6bIYUCTICHUS U
00KA3amebCmear.

Couepma}me NMporpaMmael 3JICKTHUBHOI'0 Kypca

Ne Ha3zBanmue (TeMbl) MOYJI51 Kosmn4yecrBo
4yacoB
1. Anrebpanueckue 3a1aHus 0a30BOTO YPOBHS 12
2. ['eomeTpuyeckue 3agaun 6a30BOrO YpOBHS 3
3. CrarucTtuka u TeopHsi BEpOSITHOCTH. 2
OO11ee KOJIMYECTBO YacOB 17

Moayvab 1. Anzeopauueckue 3a0anus 6a306020 ypogHs.

BBenenwne: menb u comep)kaHue 3JICKTHBHOTO Kypca, ¢opmbl KOHTpOJs. OOBIKHOBEHHBIE M JecATHYHbIC NpoOu. CTaHIapTHBIA BUJA YHCTIA.
OxpyrieHne W cpaBHEHHE 4ucell. DyKBEHHBIE BBIpa)KECHHS. Ob6nactp npomycTuMbIXx 3HaueHH. Popmynbl. CTeneHb € LEIBIM IOKa3aTeNIeM.
Msorounensl. [Ipeo6pazoBanue BblpaxkeHHH. Pa3nokeHne MHOTOWJICHOB Ha MHOXUTeNU. AnreOpandeckue apodu. CoxparieHue anredpanyecKux
npob6eii. IlpeoOpa3oBaHusl palMOHANIbHBIX BblpakeHUH. KBagparHele kopHu. JIuHelHble W KBaapaTHble YypaBHeHHs. CuHCTEMbl ypaBHEHH.
HepaBeHcTBa ¢ 0HOM NTEPEMEHHON U CUCTEMBI HEPABEHCTB. Pemienne kBaapaTHbIX HepaBeHCTB. [locienoBaTenbHOCTH U porpeccuu. PekyppeHTHbIe
¢dbopmybl. 3a1aun, perraeMble ¢ MOMOLIbIO POTPECCH.

Yucna Ha KoopAuHATHOU TpsiMoid. [peacTaBienne peleHnii HepaBeHCTB U X CUCTEM Ha KOOpJAMHATHOU npsMoil. @yHkuuu u rpadpuku. OcoOeHHOCTH
pacrojoKeHus: B KOOPAMHATHOM IUIOCKOCTH TpaMKOB HEKOTOPHIX (YHKIMM B 3aBUCMMOCTH OT 3HAUEHHUS MApaMETPOB, BXOIALIMX B (DOPMYIIBI.
3aBUCHMOCTb MEXKy BEJIMUNHAMH.

Moayas 2. I'eomempuueckue 3a0auu 6a306020 yposHs.
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TpeyroibHUKY, Y€THIPEXYTOIbHUKUA. PaBeHCTBO TpeyrolbHUKOB, mogodue. @opmysnsl miomanu. [Iponopimonansueie oTpe3ku. OKpYyKHOCTH.
VYTIIibl: BIMCAaHHBIE U LIEHTPAJIbHBIE.
Moayab 3. Cmamucmuka u meopus 6epoamuocmu.
[Ipouentel. CocTaBieHMe MaTEMaTHMYECKONM MOJENTH IO YCIOBHUIO 33Jayd. TEKCTOBBIE 3a/lauyd Ha MpakTHUeckuil pacyer. UrteHue rpadukoB u
auarpamm. DIIeMEHThl KOMOMHATOPHUKH, CTATUCTUKU U TEOPUU BEPOSITHOCTEH.
Hmozoeoe 3anamue.
[TpoBeneHue UTOroBOi KOHTPOIILHOM paboThl B hopme OI'D.

O:xunaemble pe3y/abTaThl
[Tnanupyemsble pe3yabTaThl 00yUeHHs OTPAXKAIOT CIEAYIOIINE YEThIPEe KaTerOpUU O3HABATEIbHOW 001aCTH:

3HaHue/moHUMaHue:
BJIaJICHHME TEPMUHOM; BIIAJICHUE PA3IMYHBIMU SKBUBAJIECHTHBIMH IpEJCTaBICHUSAMM (HAaIIpUMep, 4Mcia); paclo3HaBaHUE (HA OCHOBE ONpEeNCHHH,
M3BECTHBIX CBOMCTB, C()OPMHPOBAHHBIX MPEACTABICHHI); UCIIOIB30BAHUE PA3IMYHBIX MATEMATHYCCKUX SI3BIKOB (CHMBOJIHMYECKOTO, rpauuecKoro),
Iepexo] OT OHOTO fA3bIKA K APYrOMY; HHTEpPIIpETALHSL.

YMeHue NpUMEHUTD AJITOPUTM:!
UCMOJIb30BaHUE (POPMYJIBI KaK alroOpuTMa BBIYUCICHHH; NPUMEHEHHE OCHOBHBIX NpaBWJI JACUCTBUI € YMClIaMu, alredpanyecKUMH BbIPAXKECHUSMU;
pellIeHre OCHOBHBIX THIIOB YPaBHEHUM, HEPABEHCTB, CUCTEM, 3aJay.

YMeHMe peliuTh MAaTeMATHYECKYIO 32/1a4Y:
3a/laHus, IPU PEelIeHUN KOTOPbIX TpeOyeTcs NpUMeHeHue (aKTyalln3altsi) CUCTEMbI 3HaHWI; peoOpa3oBaHue CBSI3eH MEXKIy U3BECTHBIMH (DaKTaMu;
BKJIFOYEHHUE W3BECTHBIX MOHATHM, MPUEMOB M CHOCOOOB pEIIEHUs B HOBBIE CBSI3M M OTHOLICHHS, YMEHHE pacllo3HaTh CTaHIAPTHYIO 3ajady B
U3MEHEHHON (OPMYIHPOBKE.

IlpumeHeHre 3HAHWI B )KU3HEHHBIX, PEAJbHBIX CHTYAIUSAX!
3a/1aHusl, OPMYIUPOBKA KOTOPHIX «00JIeUeHa» B MPAKTUUECKYIO CUTYAIMIO, 3HAKOMYIO yJalllUMCS U OJIM3KYIO UX )KU3HEHHOMY OIIBITY.

KAJIEHIAPHO TEMATUYECKOE IIJIAHMPOBAHMUE.

Ne Hara Tema 3aHsaTHA

3aHATUSI | daKT | IUIaH

Moxayas 1. Anredopandeckue 3aganusi 6a308oro yposHsi (12 yacos)

Botuucnenusn (2 uaca)

1 OOBIKHOBEHHBIE U JIeCATUYHBIE IpoOu. CTaHIapTHBINA BU YHCTIA.
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2

Tpenuposounvie eapuarnmul. CamocmosamenvHas paboma.

Ypasenenun u nepas

encmea (3 uaca)

3 JIuHeiHbIe U KBaJApaTHBIC YPABHEHUS.
4 JIuneiinble U KBagpaTHbIe HepaBeHCTBA. CHCTEMbI HEPABEHCTB.
) Tpenuposounvie eapuanmol. CamocmosmenbHas paboma.

Koopounamnasa npamas. I'pagpuku (3 uaca)

6 Uucna Ha KoopAMHATHOU NpsMOM. 1IpencraBiieHne peleHnii HEPaBEHCTB U UX CUCTEM Ha KOOPAUHATHOMN
IIPSIMOM.
7 I'paduku PpyHkuMii U UX CBOICTBA.
8 Tpenuposounvie sapuanmol. Camocmosmenvuas paboma.
Anzedpauueckue sviparxcenus(2 uaca)
9-10 Muorounensl. Anrebpandeckue qpoou, cteneHu. JlomycTuMble 3HaYeHUsl TTEPEMEHHOM.

Tpenuposounvie sapuanmuol. Camocmosamenvuas paboma.

Ilocneoosamenvnocmu (2 uaca)

11

YucaoBele IIOCAEA0BATEILHOCTH. HpOl"peCCI/II/I.

12

Tpenuposounvie eapuanmel. CamocmosamenvHas paboma.

Monayas 2. l'eomerpuyeckue 3agaun 6a3oBoro ypoBHsi (3uaca)

Iloocuem yznoe(l uac)

13 Tpeyronbauk. YeTblpexyronbHUK. OKpYKHOCTb.
Tpenupogounvie eapuarnmel. CamocmosamenvHas paboma.
Inowaou gpuzyp (2 uaca)
14-15 YerbipexyroapHuku. TpeyronbHUK. OKpYKHOCTb M KPYT.

16




Tpenuposounvie eapuarnmul. CamocmosamenvHas paboma.

Moayas 3. PeanbHasi MaTemaTuka (2 yaca)

Peanvnaa naanumempus. Teopusa eepoamunocmeii (2 yaca)

16 Pemenue 3axa4 npakTU4eCKO HANIPaBICHHOCTH.

17 DneMeHTbl KOMOMHATOPUKH U TEOPUU BEPOSTHOCTEH.

CITHCOK PEKOMEH/]YEMOH YYEFHO-METO/IUYECKOH JINTEPATYPbI
VYueonuku: Mepansk A. I'.. u n1p. «Anredpa7», «Anredpady», «Anredpad». Yacts 1. YucOHHUK.

Yacte 2. 3agaunuk. M. : Muemosuna, 2010
Junaktuueckue matepuansl: Mepsnsak A.I'.. Anre6pa 7, 8, 9. CamocrostenbHbie pabotsl. M Bentana -I'pad,2019
Mepsnsk A.I.A. Anre6pa7, 8, 9. KontpoasHbie pabotel. Bentana —I 'pad, ,2019.
Mopakosuu A.I'. Anredpa, 7 -9.Tectsl. Muemo3uHa,2010
Metoanyeckue matepuansl: Mopakosud A.I'. Anrebpa, 7 -9. Metoauueckoe nocobue st yauteneit. M.: Muemosuna,2010
JI.C.Aranacsa u ap. «['eomerpust 7 — 9» YueOuuk. M. : [Ipocemenue, 2021.
H.b. MensnukoBa. ['eomerpus 7, 8, 9. Kontponbusie pabotsl. M.: Dk3amen, 2014
A.B. ®apkos. Tectsl no reomerpuu 7, 8, 9. Dx3amen, 2014
H.b. MenbHukoBa, I'.A. 3axapoBa. /lugaktudeckue MaTepuansl o reomerpuu 7, 8, 9. M.: Ox3amen, 2014
[Ipo6nemsr peanuzanuun ®I'OC npu oOydyeHuun mMaTeMaTWKe B OCHOBHOM M crapiiel oOuieo0pa3oBaTeiabHOW HIKOJie: MOHOrpagus / KOJJIEKTUB
aBTopoB: MBantok M.E., JIunununa B.B., Makcrotun A.A. — Camapa: uza-so OOO «Ilopro-npunt», 2014 —338c.
TpenupoBouHble MaTepuansl s noAroroBku k ['MA mo maremaruke-2014: qunaktudeckue marepuaisl / cocT.. A.A. Makciotus, FO.H. Henenxo,
T.II. [HanoBanosa. Camapa: OOO «M3narensctBo Ac 'apa», 2013. 142c.

TpenupoBounbie MaTepuaisl A moarotoBku k 'MA no matemaruke-2015: nunaktudyeckue marepuansl / cocT.: A.A. Makciotun, FO.H. Henenko. -

Camapa: , 2014. 140c.
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A.A. MakciotuH. MaTtematuka-9. Y4yebnoe mocoOue sl TOATOTOBKH K BBITYCKHBIM dK3aMeHaM 3a 9 Ki1acC W BCTYMUTEIbHBIM dK3aMEHaM B JIUIIEH,
TUMHa3uM, MaTeMatuueckue knaccel. Camapa, 2007.-422¢

I'MA — 2014: Marematuka: 9-ii knacc: TpeHHMpOBOYHBIC BapHAHTBI SK3aMEHAIIMOHHBIX PA0OT IS TPOBEICHUS TOCYIapCTBEHHOHW HTOTOBOM
aTTecTauu B HOBO# ¢opme / aBT.-cocT. E.A.bynumoswuy, JI.B. Ky3nenosa, JI.O. Pocioa u ap. — Mocksa: ACT: Actpens, 2014

Marematrka. 9 kiacc. IToaroroka k I'MA. 3amanus ¢ mapameTpoM: TE€Opusi, MeTOauKa, yrnpakuenus u 3amaun. / [lox pex. @.®. JIsicenko, C.1O.
KynabyxoBa. — PoctoB — Ha [lony, Jlernon, 2014

Maremaruka. 9 kimacc. TMA - 2015. Tpenaxep majis MOATOTOBKU K 3K3aMeHY. AJreOpa, reoMeTpusi, peajdbHas MaTeMaTHKa: y4eOHO-METOAMYECKOe
nocodwue. / I[Tox pex. ®.®. Jisicenko, C.10. Kynadyxosa. — Pocro — Ha [lony, Jleruon, 2014

Maremaruka. 9 kinacc. Temarndeckue Tecthl st moarotoBku k ['MA-2015. AnreOpa, reoMeTpusi, TeOpHUs BEPOATHOCTEH M craTHCTHKA: /| ydeOHO-
metoauueckoe nocobue. / [Mox pea. ®.d. Jsicenko, C.}O. Kynabyxosa. — PocroB — Ha [lony, Jlernon, 2014

Marematrka. 9 kimacc. IToaroroBka k OI'D -2015. YueOHO-TpeHHpOBOUHBIE TeCcThl M0 HOBOW aemoBepcuu / Ilox pen. ®@.D. Jlvicenko, C.I1O.
KynabyxoBa. — PoctoB — Ha [lony, Jlernon, 2015

OI'D> (I'MA-9). MartemaTtuka. OCHOBHOW TOCYHapCTBEHHBIN SK3aMmeH. Teopusi BeposTHOCTEW W 3neMeHThl ctatuctuku / A.P. PsazanoBckmii, J[.I'.

MyxuH. — M.: U3agarenscTBO «OK3ameny», 2015
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