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IMosicHuTEILHAA 3aIIUCKA
JlanHass mporpaMMa 3JIEKTHBHOTO Kypca TMpeaHa3HaueHa IS oOydaromuxcs 9-X KiIaccoB M

paccuntana Ha 17 yacoB. OHa npeHa3HaueHa JUIsl MOBBIICHUS Y(PPEKTUBHOCTH MOATOTOBKH 00yUaIOMIUXCS
9 kjacca K OCHOBHOMY TOCYAAPCTBEHHOMY 5K3aMEHy II0 MAaTEMaTHUKE 3a KypC OCHOBHOW ILKOJBI U
MpeycMaTpuBaeT UX MOJATOTOBKY K JAajibHEHIIeMy 00yUeHHUI0 B CpeIHEH MIKOJIe.

ITporpaMMoil IIKOJIBHOTO Kypca MaTeMaTHKH HE MPELyCMOTPEHbI 0000ILIeHHE U CHCTeMaTH3alus
3HaHUI M0 Pa3IMYHBIM pa3jeiaM, MOJTYYEeHHBIX yUYallMMUCS 3a Bech mepuoi oOyueHus ¢ 5 mo 9 kmacc.
DOneKTUBHBIN Kypc «MaTemaTuka s BCeX» MO3BOJUT CUCTEMAaTU3UPOBATh U yIIIyOUTh 3HAHUS ydallluXcCsl
M0 pa3MYHbIM pa3jieraM Kypca MaTeMaTUKU OCHOBHOHM IWIKOJbl (apudmeruke, anredpe, CTaTUCTUKE U
TEOPHM BEPOSITHOCTEH, reoMeTpuH). B 1aHHOM Kypce Takke pacCMaTpHUBalOTCS HECTaHJApTHBIE 3aJlaHMs,
BBIXOJAINIME 3a PaMKU IIKOJBHOW mporpamMmbl (rpadukud ¢ MOAYJEM, KyCOYHO-3aJaHHbIC (DyHKIUH,
pelleHre HECTaHAAPTHBIX YPAaBHEHUN W HEPaBEHCTB U Jp.). 3HAHUE ATOrO0 MaTepualla U YMEHHUE €ro
MPUMEHSTh B MPAKTHYECKOW JAESITEIbHOCTH IO3BOJUT IIKOJIBHUKAM peniarh pa3HoOOpa3Hble 3adauu
pa3IMYHON CIIO)KHOCTM M MOJTOTOBUTHCS K YCHELIHOM cAade 5K3aMeHa B HOBOHl (opme HTOroBoi
aTTECTallNN.

Kaxnoe 3ansTHe, a Takke BCE OHU B 1I€JIOM HAapaBlIe€Hbl HA TO, YTOOBI pa3BUTh MHTEPEC IIKOJIBHUKOB K
MpeMeTy, TO3HAKOMHUTh UX C HOBBIMU UJECSIMHU U METOJaMH, PaCUIMPUTh MPEACTaBIEHUE 00 NU3y4aeMOM B
OCHOBHOM Kypce MaTepualie, a IllaBHOEe, paCCMOTPETh HHTEPECHbIE 3a1auH.

OTOT Kypc npenajaraeT ydyaluMcsi 3HAKOMCTBO C MaTE€MaTHKON Kak ¢ OOLIEKYJIbTYPHOHW LEHHOCTHIO,
BbIpa0OTKON NMOHMMAaHHS UMHU TOIO, YTO MaT€MaTHKa SBJIETCS MHCTPYMEHTOM IO3HAHMS OKPY’KAIOLIETO
MHpa U caMoro ceosl.

Ecnu B M3y4eHnu npeMeToB eCTECTBEHHOHAYYHOI'O IIMKJIA OYEHb BaXKHOE MECTO 3aHUMAET HKCIIEPUMEHT
U MMEHHO B MpOIlecCe KCIEPUMEHTa U OOCYXJIEHHUS €ro OpraHu3allii U Pe3yslbTaToB (HOPMHUPYIOTCS U
pa3BUBAIOTCSl MHTEPECHl YUEHUKA K JAHHOMY IPEAMETY, TO B MAaT€MaTUKE HKBUBAJIEHTOM HKCIIEPHUMEHTA
aBisieTcsl pemeHue 3aaad. CoOCTBEHHO BeChb KypC MaTeMaTHKH MOXKET OBbITh MOCTPOEH M, KakK IpaBHIIO,
CTPOUTCS Ha PELICHUN PA3JINYHBIX 110 CTENIEHU BaXXHOCTU U TPYJHOCTH 3a]au.

[lesib 3/1eKTHBHOIO KYPCA: CHCTEMAaTHU3alUs 3HAHUH U CTIOCOOOB ICATEIILHOCTH YUAIMXCS 10 MaTeMaTHKe
3a KypC OCHOBHOMH IIKOJIBL, IOATOTOBKA O0yYaroImuxcs 9 kiracca K OCHOBHOMY IOCYJapCTBEHHOMY DK3aMEHY
10 MaTeMaTHuKe.

3anayu Kypca:

- ooyuarowue. (gpopmuposanue noznasamenvHuix u nocuveckux YVJ/i)
2



dopmupoBanue "0a3pl 3HaHUK" MO anredpe, rEOMETPUH M PEATbHOM MaTeMaTHKe, IO3BOJISIONIEH
OeCIpensITCTBEHHO OMNEPUPOBATh MAaTEMATUYECKUM MaTepHalioM BHE 3aBHUCHMOCTH OT CrHocoba
IIPOBEPKU 3HAHUM.

Hay4uth mpaBrIbHON UHTEPIPETAIIMHN CIIOPHBIX (DOPMYIUPOBOK 33/ TaHUM.

Pa3BuTh HaBBIKM peLICHUS TECTOB.

HayuuTs MakcumanbHO 3QGEKTUBHO paclpeeNsiTh BpeMsi, OTBEICHHOE Ha BBIITOJIHEHUE 3aaHMsI.

[ToaroroBuTsk k ycnemHoi caade ' B3 mo marematuke.

- pazsusarowue. (hopmuposanue peeyramuenvix YVJ[)

YMEHHE CTaBUTH IMepea co0oil 1enb — uesienoJjaraHue, Kak MOCTaHOBKY y4eOHOM 3aJauM Ha OCHOBE
COOTHECEHHSI TOTO, YTO YK€ U3BECTHO M YCBOCHO YUaIIUMCS, U TOTO, YTO €Il[e HEM3BECTHO;

IUITaHUPOBATh CBOIO PadOoTy - MJAHUPOBAHME — ONPEJCICHUE IMOCIEAOBATEIFHOCTH MPOMEXKYTOYHBIX
eJIel ¢ y9eTOM KOHEYHOTO pe3yIbTaTa; COCTaBJICHHUE IJIaHa U ITOCIIEI0BATEILHOCTH JICHCTBUH;
KOHTPOJIb B opMe CIMYEHHs CIoco0a ASMCTBUS U €ro pe3yibTaTa C 3a/laHHBIM ATATIOHOM C IENbI0
oOHapy»XeHHs OTKIIOHCHUN U OTJIMYUN OT HTAIOHA,

OIIEHKA - BBIJCIICHUE U OCO3HAHUE YJAIIUMCS TOTO, YTO YK€ YCBOCHO H UTO €IIIe MOJICKUT YCBOSHHIO,

OCO3HaHHE KayecTBa U yYPOBHS YCBOCHHUS;

- gocnumamenvHule: (popmuposaHue KOMMYHUKAMUBHBIX U TUYHOCMHBIX YV V]])

dbopMupoBaTh yMEHHE CIIyIIaTh U BCTYNATh B JUAJIOT;

BOCITUTHIBATh OTBETCTBEHHOCTh U aKKYpPaTHOCT;

y4acTBOBaTh B KOJUIGKTUBHOM OOCYXJIEHHM, IPU 3TOM YUHUTHCS YMEHHUIO OCO3HAaHHO M MPOU3BOJIBHO
CTPOUTH PEeUYEBOE BHICKA3bIBAaHHE B YCTHON M MMCBMEHHOM (hopme;

CMBbIC/JI000pa30BaHue T. €. YCTAHOBJICHHUIO YYAIIUMUCS CBSI3U MEX]y LIEIbI0 YUeOHOH NesSATeNbHOCTH U
€e MOTHBOM, JAPYTMMH CIIOBaMH, MEXAYy pe3yJbTaTOM-NIPOJYKTOM YyUY€HHUs, MOOYXAAI0IMIUM
JeATEIbHOCTD, U TEM, PaJH YEro OHA OCYLIECTBIIAETCS, CAMOOPraHU3aLlHs.

DyHKIUM Kypca:

° OpuCHTalMd Ha COBEPIICHCTBOBAHHUEC HABBIKOB HOSH&B&TCHBHOﬁ, OpFaHHSaHHOHHOﬁ ACATCIIBHOCTH,

. KoMreHcanusa HeaxoctatkoB 3YH mo maremaTtuke.

MeToabl 1 (popMbI 00yUeHHS
MeTtoasl U hopMbl 00yUeHHS ONPEENIIOTCS TpeOOBAaHUSIMU OOyUYEHUS, C Y4E€TOM HWHAMBHUIYAIbHBIX U

BO3PACTHBIX 0CO0eHHOCTEH ydamuxcs, pa3BuUTUS U CaMOpPA3BUTUA JIMYHOCTH. B cBs3M ¢ 3TUM OCHOBHEIE

MMPUOPUTETEI MCTOANKU U3YUCHUA KypcCa:

° 06yquHe 4Cpe3 OIBIT U COTPYAHUUICCTBO,

e y4YeT MHIMBHIyaJbHBIX 0COOCHHOCTEH U NOTPEOHOCTEH yUaIuxcs;



*  HMHTEPAaKTHBHOCTH (paboTa B MallbIX TPYIIAxX, POJIEBBIE WIPHI, TPEHWHTH, BHE 3aHITUH - METOX
IPOEKTOB);
*  JMYHOCTHO - IESATEIBLHOCTHBIN U CyOBEKT — CyOBEKTHUBHBIHN 1M0aX0/ (00JbllIee BHUMAaHUE K TMYHOCTH

y4alierocs, a He IeJIIM yUUTesl, paBHOIIPABHOE WX B3aUMOJIEHCTBUE).

Jnis paboThl ¢ ydammmucs, 6€3yClIoBHO, MPUMEHUMBI Takue (popMbl pabOTHI, KaK JEKIHS U CEMUHAp.
[MoMuMO PTHX TpagMIMOHHBIX (OPM PEKOMEHIYETCS MCIOJIb30BATh TAKXKE IMCKYCCHH, BBICTYIUICHUS C
JIOKJIa/IaMH, COAEP KALIMMH OTYET O BBITOJHEHUH MHIMBHYaJIbHOIO WIKM IPYNIIOBOTO AOMAIIHETO 3aaHUs
WIK C COAOKJIAJaMH, JOMOJHSIOUMMH JIEKLUIO Yy4uTens. Bo3MOXHBI pa3nuuHble (OPMBI TBOPUYECKOMH
paboThl yyammxcs, Kak HalpuMep, «3allUTa pelieHus», OTYET MO Pe3ysIbTaTaM «IIOMCKOBOW» paboThl Ha
oOpa3oBaTenbHbIX caiiTax B IHTepHeTe mo ykazaHHO#l Teme. TakuM 00pa3oM, TaHHBIM Kypc HE UCKIIIOYAeT
BO3MOXHOCTH IPOEKTHOHN JESITENbHOCTH YYallUXCs BO BHEYpOUHOE BpeMs. MITOroM Takol JesTeabHOCTH
MOTYT OBITh TBOPYECKUE PAOOTHI.

[IpemaraemMslii Kypc SIBJISIETCSl pa3BUTHEM CHUCTEMbI paHee MPUOOPETEHHBIX MPOTrPAMMHBIX 3HAHUM, €To
IIeJIb - CO3/1aTh LIEIOCTHOE MPEACTAaBICHUE O TeME M 3HAUUTENIbHO PACIIUPUTH CIEKTP 3aAad, MOCUIBHBIX
Ui yyaiuxcs. Bee cBolicTBa, BXOASIIME B Kypc, M UX J1I0Ka3aTeJIbCTBA HE BBI30BYT TPYAHOCTHU Yy ydalluxcs,
T.K. HE COAEpKaT TPOMO3JIKHMX BBIKIAIOK, a KaXI0€ INpeablayllee TOTOBUT mocienyromee. [Ipu
HAMpaBIAIOMIEH pPOMU yYUTENs IMIKOJIBHUKM MOTYT CaMOCTOSITENIBHO C(HOpPMYIHpPOBATH HOBBIE I HUX
CBOWCTBA M Ja)ke JO0Ka3aTh MX. Bce MODKHO pacmojaraTh K CaMOCTOSTEIBHOMY IOMCKY M IOBBIIIATH
UHTEepeC K H3ydeHuro npeamera. I[IpencrtaBnss ydamumcs BO3MOMKHOCTb OCMBICIMTH CBOWCTBA M X
JI0Ka3aTeNbCTBA, YUUTENb PA3BUBAECT T€OMETPHUECKYIO HHTYUINIO, 0€3 KOTOPO HEMBICIMMO TBOPYECTBO.

Takum oOpa3oM, mporpaMMa NpPUMEHHMA JJsl pa3IMYHBIX TPYMI HIKOJHHUKOB, B TOM YHUCIE, HE
UMEIOIMX XOPOIIEH MOATOTOBKH. B 3TOM cilydae, ydyuTenb MOXKET Cy3UTh TPEOOBaHUS U TPEIJIOKHUTH B
Ka4yecTBe JOMAIIHUX 33aJaHUi CO3/1aHUe TBOPUYECKUX PAabOT, MPHU 3TOM y AeTell pa3BUBAETCS MHTYUTHUBHO-
aCCOIMATUBHOE MBILIEHHE, YTO HECOMHEHHO, IOMOXET UM IIPH BBIMOIHEHUH 3a1anuit OI'D.

OcHoBHast (YHKUUS y4uuTeNnss B JaHHOM Kypc€ COCTOMT B «CONPOBOXKIEHHHM» Y4Yallerocsi B €ro

MO3HABATEJILHON JEATEIHbHOCTH, KOPPEKIIMU paHee MOMydYeHHbIX yuarmmmucs 3Y H.

OCHOBHOE COJAEPKAHHUE
(174.)
Apudpmernka
Hamypanvusie uucna. Cmenensb ¢ HAmypaioHbiM NOKA3amenem.

Payuonansusvie uucna. Mooyns (abconromuas eenuuuna) yucia. Cpagnenue payuoHaibHblx 4ucell.
Apugmemuueckue oeticmeus ¢ payuonanvHvimu yuciamu. CmeneHs ¢ yeavim noKazamenem.

Yucnosvie guipasicenust, NOPsOOK 0eicmaull 8 HUX, UCNOIb308AHUE CKOOOK. 3aKOHbl apuhmemuieckux
oelicmeuli. nepemecmumenbHblll, COYemMmamebHblll, PAcnpeoenumebHblll.

HevictButenbHble uyncina. KBagpaTHbiii kopeHb U3 unciaa. Kopens Tpetheid crenenu. [louamue o KopHe n-
Ol cmenexu U3 Yucida.



JeiicTBUTenpHBIC YKCa Kak OECKOHEUHbIE JecATHUHbIe Tpoou. CpaBHEHUE AEHCTBUTEIBHBIX YHCE,
apudMeTHIECKUe NeHCTBUS HAll HUMH.

OTanbl pa3BUTHS IPECTABICHUIN O YUCIIE.

W3mepenust, npuOamKeHus, olleHKU. Pa3mepsl 00BEKTOB OKpYIKaIOIIETo HaC MUPa (OT 3JI€MEHTapHBIX
yacTull 0 BeeneHHoM), IIUTET,HOCTD MPOIIECCOB B OKPYIKAIOIIEM HAC MUPE.

[IpencraBneHune 3aBUCMMOCTH MEX]Ty BEIMYMHAMHU B BUJIE (GOPMYIL.

Brinenenue MHOXUTEISA — CTEIIEHU JIECATU B 3aIIUCHU YHCIIA.

Anzeopa

Anzebpauueckue Opoou. Apugpmemuyeckue onepayuu Hao anzeopaudeckumu Opooamu. byxeenuvie
8bIpAdICeHUs (8blpadcenus ¢ nepemeHuviMu). Hucnosoe sHauenue 6YK8eHHO20 @blpadiceHus. Jlonycmumovle
3HAYEHUsT NePeMEeHHbIX, 8X00AWUX 6 ancebpaudeckue evipadxcenus. I[loocmanoska evipadceHull émecmo
nepemennvix. Pasencmeo  Oykeennvix  evipascenuil.  Toocoecmeo,  00KA3aMeENbCMBO  MOHCOECMS.
Ilpeobpazosanus vipasiceHull.

Ceoticmea cmeneneu ¢ yenvim nokasamenem. Munoeounensi. Cnooicenue, Gvluumanue, YMHONCEHUE
MHO204NeH08. DOpMYIbl COKPAUEHHO20 YMHOMCEHUSA: K8AOpam CyMMbl U K8aodpam pasHocmu, KyO CyMMBbI U
Ky0 pasHocTH. @opmyna pasHocmu Keaopamos, GopMyina CyMMbl KyOOB M Pa3sHOCTH KyOOB. PaznoowceHue
MHO204neHa Ha mHodxcumenu. Keadpamuwiti mpexunen. BbloeneHue IMONHOTO KBajpara B KBaJIpaTHOM
TpexwieHe. ITeopema Buema. Pasnodcenue keaopamuoco mpexuiena HA JUHEHble MHOMCUMETU.
MHnozounenvl ¢ 00Hol nepemennou. Cmenens MHoz2ouneHa. Kopenv muocounena.

Anrebpanyeckas npo0b. Cokpamienue apooeit. JleicTBus ¢ aredpandecKuMu IpoOsiMu.
PanmonaneHbie BRIpaKeHUS U WX TpeobOpa3zoBanus. CBOIMCTBa KBaIpaTHBIX KOPHEW M WX NPUMCHEHHUE B
BBIYUCIICHUSIX.
Ypasnenusn u nepasencmea. Ypasnenue c oonoii nepemennou. Kopenv ypasuenus. Jluneiinoe ypasnenue.
Keaopamuoe ypasnenue: ¢popmyna kopreii keadpamnoeo ypasnenus, Pewenue payuonanvhwix ypagueHuil.
Ilpumepvl pewienusi ypasHeHuil 6blCUIUX CMeEneHell, Memoobl 3aMeHbl NEePEeMEeHHOU, PAa3N0MHCeHUs Ha
MHOICUMENU.

YpaBHEeHME C ABYMs IIEPEMEHHBIMM; PELICHUE YPaBHEHUS € JByMs NepeMeHHbIMU. CHcTeMa ypaBHEHH;
pemieHue cuctemsl. CucreMa ABYX JIMHEWHBIX YPaBHEHUH € IByMs IEPEMEHHBIMU; PEIICHNUE MTOICTAaHOBKOM
U anreOpandyeckuM CIIO)KEHHEM. YpaBHEHHE C HECKOJIbKUMM IepeMeHHbIMU. [IpumMepsl perieHus
HEJIMHENHBIX cucTeM. [Ipumepsl perienys ypaBHEHHI B LIEJIBIX YUCTIaX.

HepaseHncTBo ¢ ogHOM nepemeHHon. Pemenue HepaBeHcTBa. JIMHEHBIE HEpaBEHCTBA C OJHON NIEPEMEHHON
U ux cuctemsl. KBaspaTHele HepaBeHCTBA. [Ipumepbl peutenus OpoOHO-TUHEUHbIX HePABEHCHE.

YucnoBble HEpaBEHCTBA U UX CBOMCTBA. JJoKazamenbCcmeo Yucioswix u aneebpauieckux HepageHcms.
Ilepexox or cJjioBecHOil () OPMYJIMPOBKH COOTHOLIECHMI MeKIy BeJMYMHAMH ajredpanveckoi.
Pemenne TeKCTOBBIX 32124 AJIre0pandecKUuM Cnocooom.

YucioBble nociaenoBarebHOCTH. [loHATHE TOCHen0BaTENbHOCTH. ApupMeTHdecKas 1 reoMeTpruuecKast
nporpeccur. Gopmysl ob1Iero wieHa apupMeTHyecKo U reoMeTpUIecKol MPOrpeccuii, CyMMBI TIEPBBIX
HECKOJIBbKUX WICHOB apu(METHUECKON M TEOMETPUIECKOI MPOTPECCHIA.

Yucaosble pynkuun. [Tonstue Gpynkuuu. O6nacts onpenenenus ¢yHkiun. CrocoObl 3a1anus GyHKIIH.
I'padux ¢yskumu, Bozpactanue u yObiBaHue (HyHKIMH, HanOOJNbIIee W HAMMEHBIIee 3HaYCHUs (DYHKIIHH,
HyJU GYHKIHH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA. UTeHHE rpa@uKOB (PYHKIIHIA.

@OyHKIUH, OTIMCHIBAIOIINE MPSIMYIO U 0OPaTHYIO MPOMIOPIIMOHAIBHYIO 3aBUCUMOCTH, UX rpaduku. JInneinas
byHKms, ee rpaduk, reomMmeTpuueckuii cMbica kodddunreHToB. ['umnepoona. KBagparnunas GyHKnus, ee
rpapuk, mapabona. KoopawnHaTel BepmuHBl Tapaboyibl, Oocb cuUMMeTpuH. Cmenennvie GyuKyuu c
HamypanbHulm noxkazamenem, ux epaguxu. I'paduku GyHKIMIA: KOPEHb KBaJIpaTHBIM, KOPEHb KYOUYECKUH,
Moyib. Vicnionp3oBanue rpadukoB GyHKIMN A7 peIeHUs] YpaBHEHUH U CHCTEM.

[Tpumepsl rpaduueckux 3aBUCHMOCTEH, OTpa)arolIMX peajbHbIe MPOLECCHl: KoJiebaHue, MoKa3aTeIbHbBIN
POCT; yucno8ble hyHKYULU, ONUCHIBAIOUUE DU NPOYECCHI.

[TapannenpHBbIii IepeHoc rpaduKoB BAOIL OCEH KOOPAUHAT U CUMMEMPUsL OMHOCUMETbHO OCel.
Koopaunartel. M300pakeHne 4ucen TOUKaMM KOOPAWHATHOW MpsAMOMl. I'eomeTpuueckuil cMbICI MOIYJS
yucna. YHWCIoBble TPOMEXKYTKHU: HUHTEPBAN, OTPE3OK, Jyd. Dopmyra paccmosHus medxncoy mouKamu
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KOOPOUHAMHOU NPAMOII.

JlexapToBbI KOOPAMHATHI Ha IUIOCKOCTH; KOOpJAWHATHI TOuku. KoopauHaTel cepeaunsl orpe3ka. Dopmyna
paccTosHUSL MEXIy IBYMS TOYKaMU IUIOCKOCTH. YpaBHEHHE MPSIMOW, YIIOBOH KOI(PPHUIIMEHT MPsIMOH,
YCJIOBHE MapaJUICIbHOCTH MPSMBIX. YpPaBHEHUE OKPYKHOCTH C IIEHTPOM B Hauaje KOOPAMHAT U 8 000l
3A0aHHOU MoUKe.

I'padmueckas wHTEpIpeTanus ypaBHCHUN C JBYMS IMEPEMEHHBIMH M HX CHCTEM, HEPAaBCHCTB C JBYMS
MEPEMEHHBIMH U UX CUCTEM.

I'eomeTpus
HavaJbHbIe MOHATHS M TEOpPeMbI FreOMeTPHUH.

Bo3HukHOBEHHME reOMETPUH U3 TPAKTUKH.

I'eomeTrpuueckue Gpurypsl u Tena. PAaBeHCTBO B TEOMETPHH.

Touka, psiMast ¥ MIIOCKOCTb.

[ToHsATHE O TEOMETPUYECKOM MECTE TOYEK.

Paccrosinue. OTpe3ok, nyd. Jlomanas.

VYron. IIpsmoit yron. Octpble u Tynble yribl. BepTukanbHble 1 cMekHbIe yribl. buccekTpuca yria u ee
CBOMCTBA.

[TapamiensHble U nepecekaronyecs npsamsie. llepneHauKyIspHOCTE NpsMbIX. Teopemsl 0 MapauIeIbHOCTH
U NEPHEHANKYIISIPHOCTH NpsIMbIX. CBOMCTBO CEpeAMHHOrO MEPIEHANKYJIIApa K oTpe3Ky. Ilepnenaukynsp u
HaKJIOHHas K psiMoid. MHoroyroinbHUKU. OKpyKHOCTb U KPYT.

TpeyroabHuk. [IpsMOyroiabHbIE, OCTPOYIrOJIbBHBIE, U TYNOYIOJIbHBIE TPEYroJbHUKU. BricoTa, MeauaHa,
OuccekTpuca, CpeaHssl IUHHS TpEyrojbHHKa. PaBHOOEApPEHHbIE W PAaBHOCTOPOHHUE TPEYTOJBHUKU;
CBOICTBa U MPHU3HAKU PABHOOEAPEHHOTO TPEYTrOJIbHHUKA.

[Ipu3naku paBeHCTBa TpeyroibHUKOB. HepaBeHcTBO TpeyroiabHuka. CymMma yriioB TpeyronbHHUKa. BHemnne
YIJIbI TPEYTOJIbHUKA. 3ABUCUMOCTh MEK/y BEJIMUMHAM CTOPOH U YTJIOB TPEYTOJIbHUKA.

Teopema @aneca. [Tonodue TpeyronpHUKOB; K03 dumment nomodus. [Tpu3Haku mog00us TPEYTOIBHUKOB.

Teopema Iludaropa. Ilpu3Haku paBeHCTBa MPSIMOYTOJBHBIX TPEYrodbHUKOB. CHHYC, KOCHHYC, TaHI€HC,
KOTaHI€HC OCTPOTO yIjla IPsIMOYTOJIBHOTO TpeyrosibHUKa U yriioB oT 0° no 180°; mpuBeaeHne K ocTpoMy
yriny. Pemenre npsiMOyroibHbBIX TPEyroJbHHUKOB. OCHOBHOE TPUIOHOMETPUUYECKOE TOXKAECTBO. DOpMYIIBI,
CBSI3BIBAIOIIME CHHYC, KOCHHYC, TAHI€HC, KOTAaHI€HC OJHOTO M TOro e yriaa. Teopema KOCHHYCOB U
TEeOpeMa CUHYCOB; IPUMEPbI UX IPUMEHEHUS [Tl BBIUMCIICHUS 3JIEMEHTOB TPEYTOJbHHKA.

3aMeyvaTenbHbIe TOYKM TPEYTOJbHHUKA: TOYKU TEPECEUCHHs CEPEIMHHBIX MEPHEHIUKYISPOB, OMCCEKTPHC,
MeJluaH.

YeroipexyroiabHuk. [lapamienorpamm, ero cBoicTBa M npusHaku. [IpsiMoyronbHMK, KBaapaT, pomO, uX
CBOMCTBA M pU3HAKU. Tpanenus, cpeiHss JIMHUS Tparnelunuu; paBHOOEIpeHHAs Tpaneuus.

MHoroyroabHuKH. Beinykiibie MHOroyronbHUKU. CyMMa yIJIOB BBIIYKJIOTO MHOTOYTIOJIbHUKA. BrincanHble
Y OIIMCAaHHBIE MHOTOYT'OJIbHUKU. [IpaBUIIbHBIE MHOTOYTOJIBHUKH.

OxkpyxHoctb M kpyr. llentp, pamuyc, nuamerp. Jlyra, xopaa. Cekrop, cermeHrt. LleHTpanbHBIH,
BIIMCAHHBIA yToJI; BEJIMYMHA BIHMCAHHOTO YIyla. B3auMmHOe pacnosjoxeHue HNpSIMOM M OKPYKHOCTH, 08)X
oxpyoicHocmeti. KacatenbHas U CeKyllasi K OKPY’KHOCTH, PABEHCTBO KacaTelbHbIX, IPOBEACHHBIX U3 OJHON
TOUYKU. Mempuueckue cOOmHOWEHUS. 8 OKPYIHCHOCU. CBOUCNEA CEKYUWUX, KACAMENbHBIX, XOPO.

Opr)KHOCTI), BIIMCaHHAs B TPCYTr'OJIbHUK, U OKPYKHOCTbH, OIMIMCaHHAsA OKOJIO TPCYTOJIbHUKA. BrmcanHbeie u
OIIMCAHHBIC YCTBIPCXYTI'OJIbHUKH. Bnucannvie u onucantvie OKPYIHCHOCMU NPABUTIbHO2O MHO20Y20/IbHUKA.

HN3MepeHue reomeTpudecKux BeJUYHH. /[nuHa oTpeska. J[nMHa 1oMaHOM, IEPUMETP MHOTOYTOJIbHHKA.

PaccrosiHne oT Touku a0 mpsMol. PaccrosiHue MexAy HapaiienbHbIMU NpsMbIMU. [IMHA OKPYXHOCTH,
4yHuCcllo T7T; JUIMHA Ayrd. Benwumua yria. ['pagycHas mepa yria, COOTBETCTBHE MEXAY BEJIMYUHOW yria U
JUIMHOW YT OKPY’KHOCTH.

[MonsTre 0 TuTomAaIy MWIoCKuX (huryp. PaBHOCOCTaBIICHHBIC U PABHOBEIUKHE (DUTYPHIL.
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[Tnomane mpsimoyronbHuka. [lnmomaap mapanienorpamMma, TpPEYroibHUKAa U Tpamenud (OCHOBHBIE
dopmyitel). DOpMyIIBI, BBIpaXAIOMIME TUIOMIAL TPEYTOJIbHUKA: Yepe3 JBE CTOPOHBI U YTOJ MEXKIYy HUMH,
yepe3 nepumemp U paouyc 6RNUCAHHOU OKpydcHocmu, Gopmyra l'epona. Ilnowaos uemvipexy2onivHuka.
[lnomaae kpyra v momaab CEKTOpa.

CBs13p MEXy IIOMIASIMU TOJOOHBIX UTYD.



Inemenmel J102UKU, Komﬁuuamopuku, cmamucmuku u meopuu 3ep0}1mnocmeﬁ

JlokazaTenbcTBo. OnpeneneHus, A0Ka3aTelbCTBA, aKCUOMBI M TEOpPEMbI; CIEACTBUA. Heobxooumvlie u oocmamoumvie ycnosus. KoHTpmpumep.
JokazatenbcTBO OT MpoTUBHOTO. [IpsiMast u 0OpaTHAst TEOPEMBI.

Ionamue 06 akcuomamuke u AKCUOMAMUYECKOM ROCMpoeHuy ceomempuu. Ilamulii nocmyaam S6Kauoa u e2o ucmopus.

MHo:kecTBa U KOMOMHATOPUKA. MHodwcecmeo. Dnemenm mHOdcecmaa, noomHodcecmseo. OdveouneHue u nepeceyeHue mMHodcecms. Juazpammol
Diinepa.

[Tpumeps! penieHrs KOMOMHATOPHBIX 3a/1a4: Iepedop BapuaHTOB, IPABHIIO YMHOXKEHUS.

CraTucTtuyeckue aaHHble. lIpencraBieHue NaHHBIX B BUAe Ta0nwi, guarpamm, rpadukoB. CpemHue pe3ynbTaThl u3mepeHuil. llonsarue o
CTaTHCTUYECKOM BBIBOJIE HA OCHOBE BBIOOPKH.

[ToHsTHE U IPUMEPBI CTYYaAWHBIX COOBITHH.

BepositHocTb. YactoTa CcOOBITHS, BEPOSITHOCTh. PaBHOBO3MOJKHBIE COOBITHA M TOACYET MX BEPOATHOCTU. l[IpencraBieHne O reoMeTpHYecKOu
BEPOATHOCTH.

Hrorosasi koHTpOJILHAsI padoTa.
Oo0masi xapakTepucTuKa Kypca

MaremaTudeckoe 06p8.30BaHI/I€ B OCHOBHOM IIIKOJIE CKJIIAAbIBACTCA M3 CICAYIOIIUX COACPIKATCIBbHBIX KOMIIOHCHTOB (TO‘-IHLIC Ha3BaHUA
0JIOKOB): apugmemuxa, anceopa, zeomempus, 31eMeHNbl KOMOUHAMOPUKU MeOPpUU 8ePOAMHOCHMEll, cmamucmuku u ao2uku. B cBoeit
COBOKYIIHOCTHU OHH OTpPaKar0T 60FaTLIfI OIIBIT O6y‘-IeHI/I$I MaTeMaTHKe B Hallei CTpaHC, YYUTHIBAKOT COBPCMCHHBIC TCHACHIIUU OTCUECTBEHHOU U
3apyOeKHON LIKOJIBI ¥ MO3BOJIAIOT PEan30BaTh MOCTaBICHHbIE NIEPE]] HIKOJbHBIM 00pa30BaHUEM LI€TU Ha HHOPMALIMOHHO EMKOM U MPaKTUYECKH
3HAYMMOM Marcpuajc. Ot COACPKATCIIbHBIC KOMIIOHCHTBI, pa3BUBAACh HaA IMPOTAXKCHUU BCCX JICT O6y‘-ICHI/I$I, CCTCCTBCHHBIM 06pa30M
MEPETJIETAIOTCS U B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.

Apugpmemuxa npusBaHa cnocoOCTBOBATh NPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX Ul MOBCEJHEBHOM Ku3HU. OHA CITyKUT
0a30if 1 BCEro JalbHEWIIEro M3y4YeHHS MAaTEeMaTUKH, CIOCOOCTBYET JIOTHYECKOMY pa3BUTHIO U (OPMHUPOBAHHIO YMEHHS IMOJIb30BaThCS
alropuTMaMH.

Anzedpa nauenena Ha GopMUPOBAHKUE MAaTEMATHUUECKOI O armapara Jyuis pelieHus 3a1a4 U3 MaTeMaTHKU, CMEXHBIX PEAMETOB, OKPYKarolIeH
PCAIIBLHOCTH. SI3BIK anre6p1;1 MOAYCPKUBACT 3HAYCHHUC MATCMATHUKU KAK $A3bIKa JJISA IMIOCTPOCHUA MATCMATUYICCKUX Moneneﬁ, mponeccoB u SIBJICHUU
peasibHOTO Mupa. OIHOM U3 OCHOBHBIX 3a/1a4 U3YUEHHUS anreOpbl SBISETCS Pa3BUTUE AITOPUTMUUYECKOIO MBIIUIEHUS, HEOOXOAMMOI0, B YaCTHOCTH,
JUIL OCBOGHHMSI Kypca MH(GOPMATHUKH; OBJIAJICHUE HAaBBIKAMU JEIYKTHUBHBIX paccyxiaeHuil. [IpeoOpazoBaHre CUMBOIMYECKHX (OPM BHOCHUT CBOM
crienduueckuii BKJIaJl B pa3BUTHE BOOOPaKEHHUS, CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOpUYeCTBY. pyroil BaKHOU 3a7adeil M3ydeHHs aireOpbl
SABJIACTCA MOJYUCHUC INKOJbHUKAMU KOHKPCTHBIX 3HAHUH O Q)YHKLII/IHX KaK BaXKHEUIIIEH MaTeMaTHYEeCKOU MOACINU AJIA OIIMCAaHUA U UCCIICAOBaAHUA
pa3zHoO00pa3HbIX MPOIECCOB (PABHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHIMAIBHBIX, EPUOAUYECKUX U JIp.), W1 (POPMHUPOBAHUS Y YyHalllUXCs
IIPEICTABJICHUM O POJIY MAaTEMATUKU B Pa3BUTUU LIUBWIN3ALUU U KYJIbTYPBL.

I'eomempus — onuH U3 BaKHEHIINX KOMIOHEHTOB MaTeMaTHYECKOTro 00pa3oBaHusi, HEOOXOoAUMast AJisi MPUOOPETEHNsI KOHKPETHBIX 3HAHUN O
IOPOCTPAHCTBE W MPAKTUYECKH 3HAUYMMBIX YMEHHH, (OpMUpOBaHMS s3bIKa OIMUCAHUSA OOBEKTOB OKPYXKAIOIIEro MHUpa, I Pa3BUTHA
IIPOCTPAHCTBEHHOT0 BOOOPaKEHUS M MHTYULMHU, MAaTEMaTHYECKON KyJIbTYpbl, /Ul 3CTETUYECKOr0 BOCHMTaHHUS ydamiuxcs. M3ydyeHue reomerpun
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BHOCHUT BKJIAJ] B Pa3BUTHE JIOTUYECKOTIO MBIIIJICHNSA, B JOPMHUPOBAHUE MOHATHS JOKA3aTEIbCTBA.

dnemenmol 102uKU, KOMOUHAMOPUKU, CHIAMUCIMUKU U MEOPUU 6ePOAMHOCHEll CTAHOBATCS 00s3aTeIbHBIM KOMIIOHEHTOM IIKOJIBHOTO
00pa30BaHusl, yCUJIMBAIOIIMM €ro MPUKIAJHOE W MPAKTUYECKOEe 3HAYCHHE. DTOT Marepuan HEoOXOAUM, INpekIe BCero, Uit (hopMupoBaHHS
(YHKIMOHAJIBHON IPaMOTHOCTH — YMEHUH BOCHPUHUMATh M aHAJIU3UPOBATh MH(POPMALMIO, NPEICTABICHHYIO B pa3lIM4YHbIX (OopMax, IOHUMATh
BEPOATHOCTHBIM XapaKTEp MHOIMX peajbHBbIX 3aBUCUMOCTEW, IPOU3BOJUTH IPOCTEHUIINE BEPOSATHOCTHBIE pacueTbl. M3yueHue OCHOB
KOMOMHATOPUKH MO3BOJIUT y4allleMycsl OCYLIECTBIATh PACCMOTPEHHUE CIIydaeB, IIepedop U MOACUYET YUCIIa BAPUAHTOB, B TOM YHCJIE B IPOCTEHIINX
IIPUKJIAJHBIX 3a7a4ax.

[Ipy w3yueHHM CTATUCTHKM M TEOPUU BEPOSTHOCTEH OOOramaroTCsl IMPEICTABICHHS O COBPEMEHHON KapTHHE MHUpa M METoJax ero
uccieoBaHus, (HOpMHUpPYETCs NMOHMMAHME POJIM CTATUCTHUKM KaK MCTOYHMKA COLMAIBHO 3HAYUMOM HH(DOPMAIMM M 3aKJIQJABIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIILITICHHUS.

Taxum 06pa3oM, B X0J1e OCBOCHUS COACPIKaHUS Kypca yJaIuecs MOoIy4atoT BO3SMOKHOCTb:

O Pa3BUTb IPEJCTABICHUS O YUCIIE U POJIM BBIUMCIICHUH B YEJIOBEUECKON MIPAKTUKE; CHOPMHUPOBATH NPAKTUYECKUE HABBIKU BBIIIOJIHEHHS! YCTHBIX,
MUCbMEHHBIX, UHCTPYMEHTAJIbHBIX BBIYUCICHUM, Pa3BUTh BBIUUCIUTEIbHYIO KYJIBTYPY;

O OBJAJETh CUMBOJIMYECKHM S3BIKOM aJreOpsl, BEIpaboTaTh (hOpMalbHO-ONEPATUBHBIE AreOpandeckrie YMEHUsI U HAy4HUThCsl MPUMEHATh UX K
pEIIECHNI0 MaTEMaTHYECKUX U HEMaTeMaTHUeCKHX 3ajiay;

O U3y4uTh CBOICTBa M TpadUKH 3JIEMEHTAPHBIX (DYHKIMH, HAyYUTHCS HCIOJIb30BaTh (DYHKIMOHAIBHO-IpadUUecKue MpeACTaBICHUS s
OINMCAHUA U aHAJIN3a PEAIbHBIX 3aBUCHUMOCTE;

O Pa3BUTh NIPOCTPAHCTBEHHBIE NMPEICTABICHUS U N300pa3UTEIbHbIC YMEHHUS, OCBOUTH OCHOBHbIE (DAKTHI U METO/IbI IFTAHUMETPUH, TO3HAKOMUTHCS
C IIPOCTEUIINMU MPOCTPAHCTBEHHBIMHU TEJIAMU U UX CBOMCTBAMY;

O TMOJIyYUTb IPEJICTABICHUS O CTATUCTHUECKHUX 3aKOHOMEPHOCTSAX B PEAIbHOM MUPE U O Pa3IMUHBIX COcOo0ax UX M3ydyeHUs, 00 0COOEHHOCTAX
BBIBOJIOB M IIPOTHO30B, HOCSIIIIUX BEPOSTHOCTHBIM XapaKTep;

O pa3BUTh JIOTUYECKOE MBIIIJIEHUE U PEUb — YMEHHUS JIOTUYECKU 00OCHOBBIBATh CYKJIEHHS, IPOBOIUThH HECIOKHBIE CUCTEMATH3AL[H, IPUBOAUTD
IPUMEPBI U KOHTPIPUMEPHI, UCTIOIb30BaTh PA3IMUHbIC S3bIKM MAaTEMAaTUKU (CIIOBECHBINA, CUMBOJIMYECKHNA, TpaQUUECKuil) AN WIUTIOCTPALUY,
MHTEPIIPETALNN, apTYMEHTALUU U I0Ka3aTeNIbCTBa,

o c¢opMHPOBATH MPEJCTABICHUS 00 N3y4aeMbIX MOHATHAX M METOJAX KaK BaXKHEHIINX CPEeICTBAX MATEMAaTHUYECKOTO MOAEIHPOBAHUS PEaTIbHbBIX
IIPOLIECCOB U SIBJICHUM.

TPEBOBAHUM A K YPOBHIO ITOAT'OTOBKHM BBIITY CKHUKOB
B pe3yjbTate n3yuyeHuss MATEMaTHKH YYCHUK J0JKEH
3HAMb/NOHUMAMb:
Martematuka. Aareopa. I'eomerpus.
Harypaabhblie yncia. Jpoou. PaumonaabHbie yucia

BhIyCKHUK HayYUTCS:
* IOHUMATh OCOOEHHOCTH JECATUYHOMN CUCTEMBI CUNCIIEHHS;



* ONEPUPOBATH MOHATUSIMU, CBSI3AaHHBIMHU C JICTUMOCTHIO HATypaIbHBIX YUCET,
* BRIP@XXATh YHCJIAa B OKBUBAICHTHBIX (hopMax, BBIOMpasi HanOoJIee MOIXOSAIIYI0 B 3aBUCUMOCTH OT KOHKPETHOW CUTYaIlHH;

* CPaBHUBATH U YIIOPSI0YNBATH PALIMOHABHBIC YUCIIA;

* BBITIOJTHATDH BBIYUCIICHHS C PAIlMOHAIBHBIMU YHACIIAMH, COYETAsl YCTHBIC U TTMCbMEHHBIE PUEMBI BBIYHUCIICHUH, TPUMEHEHHE KaJIbKyJIsATOPA;

* HCIIOJIH30BATh MOHSATHUS U YMEHHUS, CBSA3aHHBIE C IPONOPIIMOHATHLHOCTHIO BETMYHH, ITPOLIEHTAMH, B XO/I€ PEIICHUs MaTEMaTHUECKHUX 3a7a4d U 3a/1a4 U3
CMEXHBIX MPEIMETOB, BHITOIHATH HECIIOKHBIC IPAKTUICCKHAE PACUETHI.

Buinycknuk noayuum 603moxcHocmy:

* NO3HAKOMUMBCS ¢ NOZUYUOHHBIMU CUCEMAMU CHUUCTEHUS C OCHOBAHUAMU, omaudHbiMu om 10;

* yenyoums u pasgums npeocmasienius 0 HamypaibHblX YUCIAX U CBOUCMEAX 0eUMOCIU;

*  HAYYUmMuvCsi UCNONL308AMb NPUEMDL, PAYUOHATUSUPYIOWUE BbIYUCTICHUS, NPUOOpPecmU NPUBbIYKY KOHMPOIUPOBAMb BbIYUCLEHUs, BblOUPAsL
nOOX00suuLl 0I5l CUMYAYuU CROCcoo.

JlelicTBUTE/IbHBIE YHCJIA

BeinyCKHUK Hay4uTCS:

* HCIOJIK30BATh HAYAIBHBIC MIPECTABICHHUS O MHOXKECTBE JACHCTBUTEIBHBIX YHCE,

* ONEPUPOBATH MOHATHEM KBAAPATHOTO KOPHS, IPUMEHSTH €TO B BHIYHCICHUSX.

Buinycknux nonyuum 603moxcHocms:

* pazeumv npeoCmagieHue 0 YUcie U YUCI08bIX CUCMEMAax Om HAmypaibHuIX 00 0elUCMEUMENbHbIX YUCel, O POIU BbIYUCTIEHUL 8 NPAKMUKE;

* PazeumMb U yeayoums 3HaHUsL 0 0eCAMUYHOU 3aNUCU OeUCMBUMEeNbHbIX Yucel (nepuooudeckue u Henepuoouueckue opoou).

HN3mepennsi, npudIMKeHUsI, OLEHKH

BbIyCKHUK Hay4HTCS:

* HCIIOJIB30BATh B XO/JIE PEUICHHUS 3a/1a4 dJIEMEHTAPHBIC MIPEICTABICHIS, CBSI3aHHBIC C MPUOIMKEHHBIMU 3HAYCHUSIMH BEJTUYHH.

Buinycknux nonyuum 603moxcHocms:

* NOHAMb, YMO YUCI08ble OAHHbIE, KOMOPble UCNOIb3VIOMCA Ol XAPAKMEPUCTUKU 00BEKMO8 OKPYHCAloue2o0 Mupa, A6IAI0Mcs NPeumyuecmeeHHo
NPUOTUICEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX 3HAUEHULL, COOePIHCAUUXCS 8 UHDOPMAYUOHHBIX UCTNOYHUKAX, MOJICHO CYOUMb O NOSPEuHOCU
npUOIUdICEHUSA,

* NOHSIMb, YMO NOSPEUHOCHIb PE3YIbIMAMA GbIYUCTEHUL OO0INHCHA ObIMb COUSMEPUMA C NOSPEUHOCHIBIO UCXOOHBIX OAHHBIX.

Auredpanyeckune BbIpaKeHHs

BbIyCKHUK Hay4HTCS:

* ONEPUPOBATH MOHITHIMH «TOXIECTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHUE», pellaTh 3a/adyd, cojeprkaline OyKBEHHBIC NaHHBIC, padoTaTh C
dbopmynamu;

* BBIMIOJIHATH IPE0OPA30BaHUs BBIPAKCHHIA, COIEPIKALTNX CTETICHH C IEIBIMU MTOKA3aTeNsIMU U KBaJPaTHBIC KOPHH,

* BBINIOJIHATH TOXJICCTBEHHBIC MPEOOPa3OBaHMs PallMOHAIBHBIX BBIPA)KCHUH Ha OCHOBE TPABWII JCHCTBHI HAJ] MHOTOWICHAMH M alTreOpanvecKuMu
Ipo0sIMU;

* BBITIOJTHATH Pa3JIOKEHHE MHOTOWICHOB HA MHOXKUTEITH.

Buinyckuux noayuum 603mMoxuCHOCHb HAVYUIMBCA:
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* 8bINOJIHAMb MHO20WA208bIE NPE0OPAZ0BAHUS PAYUOHATLHBIX 8bIPANCEHUL, NPUMEHSIS WUPOKULL HAOOP NOCOO08 U NPUEMO8,

*  NPUMEHAMb MONCOeCMEEeHHble NPeoOpa3’08anus O peuwleHus 3a0ady U3 pPasiuyHblx pazoenos Kypca (Hanpumep, OJisi HAXONCOEHUs.
Haubo1bUle20/HAUMEHbULE2O 3HAYEHUS] BbIPANHCEHUSL).

YpaBHeHus

BeInyCKHUK Hay4yuTCS:

* pemaTh OCHOBHBIC BUJIbI PAIIMOHAIILHBIX YPABHEHHI C OHOM MepeMEHHON, CHCTEMBI IByX YPaBHEHUH C IBYMs IIEPEMEHHBIMH;

* MOHUMATh YpPaBHEHUE KAK BAXKHEHIIYI0O MaTEeMaTHYECKYyI0 MOJENb JJIs OMHCAHUS U W3YYCHHS PA3HOOOPA3HBIX pealbHBIX CHUTYaIlMi, peliaTh
TEKCTOBBIC 33]]a4 aJITeOpPanIecKUM METOJIOM;

* MPUMEHSATH TpadUUeCcKue MPeICTABICHHS ISl HCCIIEI0BAaHUS YPAaBHEHUH, UCCIIEIOBAHUS U PEIICHHUS CUCTEM YPaBHEHHM C ABYMsI IEPEMEHHBIMHU.
Buinycknux nonyuum 603modcHocms:

* 061a0emb CNeYUualbHbIMU NPUEMAMU PEUeHUs. YPAGHEHUU U CUCTeM YPAGHeHUll, VE8EePEeHHO NPUMEHAMb annapam ypaeHeHuti OJis peuleHus
PA3HOOOPA3ZHBIX 30044 U3 MAMEMAMUKU, CMENCHBIX NPeOMemo8, NPAKMUKU,

* npuMeHsIms epagpuyeckue npedcmasieHus 0/ UCCe008aAHUS YPAGHEHUT, CUCeEM YPAGHEHULL, COOepIHcauux OyKeeHHble KO huyueHmul.
HepaBencrBa

BeInyCKHUK Hay4YuTCS:

* IOHUMATh U IPUMEHAITh TEPMUHOJIOTHIO ¥ CUMBOJIMKY, CBSI3aHHBIE C OTHOIIICHHEM HEPaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABCHCTB;

* pemaTh JUHEHHbIE HEPABEHCTBA C OJHON MEPEMEHHOM U UX CUCTEMBI; PeIlaTh KBaIpaTHbIE HEPABEHCTBA C OMOPOH Ha rpaduyecKue MpeCcTaBICHUS;
* IPUMEHSTH aIapaT HEPABEHCTB IS PEIICHUS 3a/1a4 U3 Pa3InIHbBIX Pa3JIeioB Kypca.

Bulnyckuux noayuum 603mMoiuCHOCb HAVYUIMBCA.:

*  DA3HOOOPA3HLIM NPUEMAM OOKA3AMENbCMBA HEPABEHCMS, V8EPEHHO NPUMEHAMb annapam HepaseHCms Ol peueHUss pPasHO0OPA3HbIX
MamemMamuyecKux 3a0ay u 3a0ai U3 CMeXCHbIX NPeoMemos, NPAKMUKU,

* npuUMeHAMb epapuueckue npeocmasienuss O UCCIe008AHUL HEPABEHCME, CUCTNEM HEePABEHCMS, COOepIcaujux OyKeeHHble KO3pduyuenmuol.
OcHoBHbIe noHsATHS. Ync10BbIe QyHKIIUH

BbIyCKHUK Hay4HTCS:

* IOHUMATh U UCIIOJIb30BaTh (DYHKIIMOHAIBHBIC MOHITHS U S3bIK (TEPMUHBI, CHMBOJIMUECKHE 0003HAUYCHNS);

* CTPOUTH I'padUKHU dJIEMEHTAPHBIX (QYHKINH; HCCIIEI0BAThH CBOMCTBA YUCIOBBIX (DYHKIIMI HAa OCHOBE M3YUYCHHUS TIOBEJICHHUS UX TPadHUKOB;

* MOHMMAaTh (YHKIUIO KAaK BAXHEHUIIYI0 MATEeMATHYECKYI0 MOJENb JJs OMHCAHWs MPOLECCOB M SBICHHUN OKPYXKAIOUIETO MHpa, MPUMEHSTH
(YHKIIMOHATBHBIHN SI3BIK JJIs1 OITMCAHMS U HCCIICIOBAHUS 3aBUCIMOCTEH MEXIY GU3NICCKUMHU BEIIMIHMHAMH.

Buinyckuux noayuum 603mMoxuCHOCHb HAVYUIMBCA:

* NPOBOOUMDb UCCAEO0B8AHUS, CBA3AHHbIE C U3YYEHUEeM C8OUCME (DYHKYUL, 8 MOM YUCLe C UCNOIb308AHUEM KOMNbIOMEPA, HA OCHO8e 2paghuxos
UBYYEHHBIX YYHKYULL cmpoums boiee ClodcHble epaguku (KycoUHO-3a0aHHble, ¢ «8bIKOJOMBIMUY MOYKAMU U M. N.);

* UCNOIBL308AMb (PYHKYUOHATIbHBIE NPEOCMABIEHUS U CEOUCMEA (PYHKYULL /i peuleHus MAmeMamu4yecKux 3a0ay U3 pasiudHsblx paszoenos Kypcd.
YucaoBble NOCT€10BATEIBLHOCTH

BBbIITyCKHUK Hay4UTCS:

* IOHUMATh U UCIIOJIb30BATH S3BIK MTOCIEI0BATEILHOCTEH (TEPMUHBI, CAMBOJIUYECKIE 0003HAUCHUS);
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* IPUMEHATH (OPMYIIbI, CBSI3aHHBIE C apUPMETHUECKON M T€OMETPHUYECKOW Mporpeccuei, u ammapar, cOpMHUPOBAHHBIA MPU H3YUYCHUH APYTUX
pas3zesioB Kypca, K peleHHUIo 3a/1a4, B TOM YHCIIe C KOHTEKCTOM U3 peajbHON HKU3HU.

Buinycknuk nonyuum 603mM0iCHOCIHb HAYYUMbCA:

* peuwiamsv KOMOUHUPOBAHHbIE 3A0a4U C NpUMEHEeHUeM (HOpMYN N-20 4leHa U CYMMbl NepeblX N UIeHO8 aApUPMemUUecKol U 2eoMempuiecKkor
npozpeccuu, NPUMEHss npu SMOM annapam ypasHeHuil U HepageHcme,

* NOHUMAMb APUDMEMUYUECKYI0 U 2e0MEMPUYECKYI0 NPOSPECCUio KaK yHKYUU HamypaibHO20 ap2yMeHmad, C:A3bl8amsb apupmMemuieckyio npocpeccuro
C IUHEUHBIM POCOM, 2e0MEMPULECKYIO — C IKCNOHEHYUATbHBIM POCIOM.

OnucarejibHasi CTATHCTHKA

BhIyCKHUK HAYYUTCS MCTIOIB30BATh MPOCTEUIITNE CIIOCOOBI MTPEICTABICHHS U aHAIHM3a CTATUCTUYECKHUX JaHHBIX.

Buinyckuux nonyuum 603modcHocms npuobpecmu nepeoHaqalbHbuIL ONbIM Op2aHu3ayuy coopa OaHHbIX NpU NPo8edeHUuU Onpoca 0OUecmeeHHO20
MHEHUS, OCYWeCmIAMb UX aHAIU3, IPeOCMAsIAMmb pe3yibmamsl ONpoca 8 8ude madauysl, OUASPAMMUL.

Ciyyaiinble cOOBITHS U BEPOSITHOCTD

BhITyCKHUK HAYYUTCS HAXOAUTh OTHOCUTENLHYIO YaCTOTY M BEPOSTHOCTh CIIY4aliHOTO COOBITHSI.

Buinyckuux _nonyuum 603mooicnocms npuobpecmu Onvlm Hpo8eOeHUsi CIYYAUHbIX IKCNEePUMEHMO8, 8 MOM HUcCle ¢ NOMOWbIO KOMNbIOMEPHO20
MOOenUupo8aHus, UHMepnpemayuy ux pe3yibmamos.

KomoOunaropuka

BrIyCKHUK HAYYUTCS peniaTh KOMOMHATOPHBIE 3a7]a4M HAa HAXOXKJECHUE YUCiIa 00BEKTOB I KOMOMHAIIUH.

Bulnyckuuk nonyuum 603mMoiCHOCHb HAYUUMbCA HEKOMOPBIM CHEYUATbHLIM NPUEMAM peueHUsi KOMOUHAMOPHBIX 3A0ay.

Hacnaonan zeomempusn

Buinycknuk nayuumes:

* PACNO3HABAMb HA YEPMENCAX, PUCYHKAX, MOOEJIAX U 8 OKPYIHCAouWeM Mupe nI0CKUue U NPOCMpaHCmeeHHble 2eomempuieckue ueypol,

* pacno3Haeamsv pa3eEéEPmMKU Kyoa, npsamoy20bH020 napaiieienunedd, npasuibHol RUPAMUObL, YUIUHOPA U KOHYCA,

* cmpoums pazeéEpmKU Kyoa u npsamoy201bHo20 napaiieienuneod;

* onpeoensimo no JUHEUHbIM pazmepam paseeépmu ueypel TUHeliHble pasmepvl camoll hueypvl u Ha0OOpom;

* BLIUUCTAMD 0OLEM NPAMOY2O0IbHO20 NAPAJLIENenUneod.

Buinyckuuk nonyuum 603moxicHocmy:

* HAYYUmMbCs BbIYUCTAMb 00BLEMbL NPOCPAHCINEEHHBIX 2EOMEMPUYECKUX PU2YD, COCMABNIEHHBIX U3 NPAMOY2OIbHBIX NAPALIENEeNUNe008;

* y2nyoumo u pazéums npedCmasieHus 0 NPOCMPAHCMEEHHbIX 2eOMEMPULECKUX Pueypax;

* HAYYUMbCA NPUMEHAMb NOHAMUE PA38EPMKU OISl BLINOJIHEHUS NPAKMUYECKUX PACYEMO8.

I'eomempuueckue guzyput

Buinycknuk nayuyumes:

* NOb308AMbCS A3LIKOM 2eoMempul OJisl ONUCAHUS NPEOMENMO8 OKPYIHCAIOWe20 MUPA U UX 83AUMHO20 PACHOJIOHNCEHUSL,

* pacmo3HaBaTh M U300pakaTh HA YePTEkKaX U PUCYHKAX FreOMeTpHUecKue (GUTYphl U UX KOH(DUTYpAIIHH;

* HAXOJUTh 3HAYEHUS JUTMH JIMHEWHBIX 3JIEMEHTOB (DUTYp W UX OTHOIICHUS, TpaayCHYyI0 Mepy yriioB oT 0° go 180°, mpuMeHsst orpeiesieHnsi, CBOWCTBa
Y TIPU3HAKYU (PUTYP U UX IJIEMEHTOB, OTHOILIEHUS GUTyp (paBeHCTBO, MOJ00ME, CHMMETPHH, TOBOPOT, TapauIeTbHBIA IEPEHOC);
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* OTICPUPOBATH C HAYAILHBIMHU MOHSATHSIMU TPUTOHOMETPUH M BBIMOJIHATH 3JICMEHTAPHBIC ONEPALUU HAJl PYHKIIUSIMH YTJIOB;

* pemaTh 3aJ1a41 Ha JJOKAa3aTeIbCTBO, OMMUPAsICh HA M3YYCHHBIC CBOWCTBA (PUTYP M OTHOIICHHUA MEX/Ty HUMH U TIPUMEHSISI U3YYEHHBIE METOIbI
JI0Ka3aTeJIbCTB;

* pelaTh HECJIIOXKHBIC 3a7]a4d Ha TIOCTPOCHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI IIOCTPOCHUS C TOMOIIBIO ITUPKYJIS U JINHEHKH,

* peraTh MPOCTEHIITNE IUTAHUMETPUYUCCKUE 3a/1a4H B IPOCTPAHCTBE.

Buinycknux nonyuum 603moxcHocms:

* 061a0emb MemoOaMu peweHus 3a0ay Ha BbIYUCTeHUs U 00KA3ameNbCmea: MemoooM Om NPOMUBHO20, MEMOOOM N0000Us, Memooom nepebopa
BAPUAHMOB U MEMOOOM 2EOMEMPUUECKUX MECT MOUEK,

* npuobpecmu onvim NPUMeHeHUs aneedpauieckoeo U mpueoOHOMempU4ecKo2o annapama u uoetl O8UNCeHUs NPU peuleHul 2eoMempUyYecKux 3a0ad;

* 0s1ademv MpaOUYUOHHOU CXeMOU peuleHus 3a0a4 HA NOCMpoeHue ¢ NOMOWbIO YUPKYISA U JUHEUKU: AHAIU3, NOCMPOeHUue, 0OKA3Amenbcmeo U
uccneooganue;

* HAYYUMbCAL peuams 3a0aiu Ha NOCMPOEHUEe MEeMOOOM 2e0MEeMPUIecKo20 Mecma modeK U Memooom noooous,

* npuobpecmu onvim UCcie008anUsl C8OUCME NAAHUMEMPULECKUX USYP C NOMOUBIO KOMNbIOMEPHBIX NPOSPAMM,

* npuobpecmu OnvIM 8bINOIHEHUs NPOEeKmMo8 no memam «I eomempuueckue npeobpasosanus Ha niockocmuy, «llocmpoenue ompesxos no gpopmyner.
H3mepenue zeomempuueckux eiuiut

Buinycknux nayuumcs:

* UCNONL306AMb CEOUCMEA UBMeEpeHUs ONIUH, NAowaoel U y2il08 npu peulenuy 3a0ay Ha HaxodcoeHue ONUHbl Ompe3Kd, OJUHbL OKPYHCHOCMU, OJIUHBI
Oyeu OKPYIHCHOCIU, 2PAOYCHOU Mepbl Yeud,

* BLIUUCTIAMD NIOWAOU MPEY20TLHUKOB, NPAMOY2OIbHUKOS, NAPALLEN0cPAMMOS, MPaneyutl, Kpy2o8 u CeKmopos,

* BLIUUCTAMD OIUHY OKPYAHCHOCTIU, OUHY OVeU OKPYHCHOCILL,

* BLIYUCTAMY ONIUHBL TUHEUHBIX DJIeMEHMO8 ueyp U ux yervl, UCNONb3VA DOPMYIbl ONUHbL OKPYICHOCIU U ONUHBL OYeU OKPYIHCHOCMU, (POpMYIbl
niowaoeu gueyp;

* peuams 3a0auu Ha O0KA3AMeNbCME0 C UCNOIb308AHUEM POPMYIL ONUHBL OKPYICHOCMU U OTUHBL OY2U OKPYICHOCMU, (hopmyn naowaoel gpueyp,

* pewiamsv npakxmudeckue 3a0aqil, C6A3aHHble C HAXONCOCHUEM 2eOMempUYeCcKUX 6eIuyuH (UCNONb3Ys NPpU HeoOX0OUMOCMU CHPABOYHUKU U
mexHu4ecKue cpeocmaa).

Buinycknux noayuum 603mMoicHoCHb HAYHUMbCAL:

* BLIUUCTAMD NAOWAOU PULYD, COCMABNIEHHBIX U3 08VX UIU Doee NPAMOY20IbHUKOS8, NAPANLENI02PAMMO8, MPEY2ONbHUKO8, KpY2d U CeKmopa,

* BLIYUCTAMD NIOWAOU MHO20Y2O0NbHUKOS, UCNOIb3YSL OMHOULEHUs. PABHOBETUKOCIU U PABHOCOCIABIEHHOCTU,

* NPUMEHAMb ANeeOPaUdecKull U MPUSOHOMEMPULECKULl annapam u uoeu 08UINCEHUs. NPU PeueHUU 3a0ay Ha 8bIYUCIeHUe NI0Wadeli MHO20Y20IbHUKOB.
Koopounamut

Buinycknuk nayuyumes:

* BBIYMCIIATH JUTUHY OTPE3Ka 110 KOOPIMHATAM €r0 KOHIIOB; BBIYHCIISTh KOOPAMHATHI CEPEINHBI OTPE3Ka,;

* UCIIOJIb30BAaTh KOOPAMHATHBIN METO/I ISl U3YUEHUS CBOMCTB MPSIMBIX U OKPYKHOCTEH.

Buinycknux nonyuum 603moxcHocms:

* 08710€Mb KOOPOUHAMHBIM MEMOOOM peuleHus 3a0ay Ha 8bIYUCIEHUs U 00KA3AMeNbCmed,
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® npuo6pecmu onsvlm UCnONb306AHUSL KOMNbIOMEPHBIX NPOcPpAMM OJI51 AHANU3A YACTHBIX cydaes 63duUMHO20 pacnolodCeHUsl OprOiCHOCmeﬁ U npAmbsblX;
® npu06pecmu onvint 6blNOJIHEHUA NpPOEeKmoe Ha memy «]YpuMeHeHue KOOpOuH(lWlHOZO Mmemooa npu peuteHuu 3a0a4 HA 6bIYUCTIEHUS U
00KA3amebCmeay.

Coaeprxanue nmporpaMmbl 3J1eKTHBHOT0 Kypca

Ne Ha3zBanmue (TeMbI) MOYJIs1 KoanuecTBo
4acoB
1. Anrebpanyeckue 3a1aHus 6a30BOTO YPOBHS 12
2. I'eomerpuueckue 3agaun 6a30BOT0 YPOBHS 3
3. CraTucTtuka u TeopHsi BEpOATHOCTH. 2
OO0111€€ KOJIMYECTBO YaCOB 17

Moayab 1. Anzedpauueckue 3adanusn 6a306020 yposus.

Brenenue: nens u comepkaHue IEKTUBHOTO Kypca, ¢hopmbl KOHTpoJiA. OOBIKHOBEHHBIE U ACCATHYHBIC ApoOu. CTaHIapTHBIM BUJ YHKCTA.
OxpyrieHue U CpaBHEHUE 4YHUCEN. DyKBEHHBIE BBIPAXKCHHS. Ob6nacte nomycTUMbIX 3HaueHMH. Popmysbl. CTeneHb C LENbIM [OKa3aTeseM.
Msuorounensl. [IpeoGpa3oBanue BblpaxeHUH. Pa3nokeHue MHOTOYJICHOB Ha MHOXHUTeNU. AnreOpandeckue ApoOu. CokpalieHue anredpandeckux
npobeit. IlpeoOpa3oBaHusl palMOHAIBHBIX BbhIpakeHUi. KBanzpatnele kopHu. JluneiiHble W KBajpaTHble ypaBHEHUs. CHCTEMbl YpaBHEHUH.
HepaBeHcTBa ¢ 0HOM IEPEMEHHON U CHCTEMBI HEPABEHCTB. PelieHne kBajpaTHEIX HEpaBeHCTB. [locinenoBaTenbHOCTH U Iporpeccuu. PekyppeHTHbIe
dopmybl. 3aaun, peraeMble ¢ IOMOLIbIO TPOIPECCHH.

Yucna Ha KoopAMHATHOM npsiMoid. [IpeacTaBienue peleHnii HepaBeHCTB M X CUCTEM Ha KOOpAMHATHOM npsiMoit. dyHkimu U rpaduku. OcobeHHoCcTH
pAacIooKeHUsI B KOOPAWHATHON IUIOCKOCTH TPa(pHUKOB HEKOTOPHIX (YHKUUH B 3aBHCHMOCTH OT 3HAYCHHS IMapaMeTpOB, BXOISAIIUX B (OPMYIIHI.
3aBUCUMOCTD MEX]Ty BEIMYMHAMH.

Monyasb 2. I'eomempuueckue 3a0auu 0a308020 ypoeHsi.
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TpeyronbHUKYU, YETHIPEXYTOIbHUKHA. PaBEHCTBO TpeyronbHUKOB, moaooue. @opmynsl miomanu. [Iponopimonansaeie oTpe3ku. OKpyKHOCTH.
Vbl BIUCaHHBIE U LIEHTPAJIbHBIE.
Monyab 3. Cmamucmuka u meopus epoAmHOCmuU.
[Tpouentrl. CocTaBieHre MaTeMaTHYECKON MOJENM MO YCIOBHIO 3ajladyd. TeKCTOBbIE 3aJaud Ha MpaKTHUeCKUi pacuer. UteHue rpagukoB u
JquarpamMmm. DJIeMEHThl KOMOMHATOPHUKH, CTATUCTUKU ¥ TEOPUU BEPOSITHOCTEH.
Hmozoeoe 3anamue.
[TpoBeaeHMEe UTOTOBOM KOHTPOIBHOM paboThl B hopme OI'D.

O:xugaembie pe3yabTaThl
[Tnanupyembie pe3ynbTaThl 00YUEHUSI OTPAKAIOT CIAEAYIONINE YEThIPEe KaTerOpUH MO3HABATEILHOM 001acTH:

3HaHue/MOHUMAHHE:
BJIQ/ICHUE TEPMUHOM; BJIAJICHUE Pa3IMYHbIMU SKBUBAJICHTHBIMU IPEACTABICHUAMH (HAallpUMEp, YMCa); paclio3HaBaHUE (HAa OCHOBE ONpE/ENICHUH,
W3BECTHBIX CBOMCTB, CPOPMHUPOBAHHBIX IMPEACTABICHHI); UCIIOIb30BAHUE PA3IUYHBIX MATEMAaTHYCCKUX S3BIKOB (CHMBOJIMYECKOTO0, Tpadudeckoro),
IEPEX0] OT OJXHOTO A3BIKA K IPYTrOMY; HHTEPIIPETALIHSL.

YmMeHue npUMEHHUTD AJTOPUTM:
HUCITIOJIB30BAHUC (1)OpMy.HI>I KakK aJIFOPI/ITMa BBIHHCHGHHﬁ; HpI/IMCHeHI/IC OCHOBHBIX HpaBI/IJI I[GﬁCTBI/IfI C 4YucjiaMuy, aJIFC6paI/I‘~ICCKI/IMI/I BI)Ipa)KGHI/ISIMI/I;
pellieHrne OCHOBHBIX THIIOB ypaBHEHUH, HEPABEHCTB, CHUCTEM, 3a/au.

YMeHHne pelliuTh MATEMATHYECKYIO 3124V
3aJlaHus, MIPU PELICHUN KOTOPBIX TpeOyeTcs MpUMEHEHHE (aKTyalu3alus) CUCTEMbl 3HAHH; peoOpa3oBaHue CBsI3ed MEXKAY U3BECTHBIMU (haKTaMu;
BKIIFOUCHHUEC H3BCCTHBIX HOH?[TI/If/'I, HpI/IeMOB u CHOC06OB peIHGHI/Iﬂ B HOBBIC CBiA3M MW OTHOLICHUI, YMGHI/IC pacn03HaT1) CTaHI[apTHYIO 3aﬂaqy B
M3MEHEHHOU (popMyITHpOBKE.

HQI/IMeHeHHe 3HAHUM B JKU3HCHHBIX, PEAJILHBIX CUTYALIUAX
3aJaHHnsd, q)OpMYJ'II/IpOBKa KOTOPBIX «o0JIeueHa B MPAKTUYCCKYIO CUTYAlIUI0, 3HAKOMYIO yJallluMCA U 6JII/13Ky1-O HUX JKU3HCHHOMY OIIBITY.

KAJIEHIAPHO TEMATUYECKOE ITJTAHMPOBAHMUE.

Ne JlaTa Tema 3aHsiTusl

3aHATHA | daKT | IUIAH

Monayasb 1. AnredOpanyeckue 3aganusi 0a3080ro yposHs (12 yacon)

Bvtuucnenus (2 uaca)

1 OOBIKHOBEHHBIE U JecITUYHbIe Jpoou. CTaHIapTHBIN BUJI YHCIIA.
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2

Tpenuposounvie eapuanmol. CamocmoamenvHas paboma.

Ypaenenusa u nepasencmea (3 uaca)

3 JInneliHbIe ¥ KBapaTHbIC YPABHEHUSI.
4 JIuneliHble U KBagpaTHbIE HEpaBeHCTBA. CUCTEMbI HEPABEHCTB.
5 Tpenuposounvie eapuanmel. CamocmosamenvHas paboma.

Koopounamnasn npamasa. I paguxu (3 uaca)

6 Uucna Ha KoopAMHATHOU IpsAMOM. [IpencraBieHne peleHnii HEpaBeHCTB U X CUCTEM Ha KOOPAMHATHOU
IIPSIMOM.

7 I'paduku QyHKIUI 1 UX CBOWCTBA.

8 Tpenuposounvie eapuarnmel. CamocmoamenvHas paboma.

Anzebpauueckue eviparxcenusn

(2 uaca)

9-10

MHuorounensl. Anredpandeckue ApooH, cTerneHu. JJomycTumple 3HaUCHUS TTEPEMEHHOM.

Tpenuposounvie sapuanmol. CamocmosmenvHas paboma.

Ilocneooseamenvrnocmu (2 uaca)

11

YucaoBeIe MOCAEA0OBATEILHOCTH. Hporpeccml.

12

Tpenuposounvie eapuanmol. CamocmoamenvHas paboma.

Mopayas 2. I'eomerpuyeckue 3axaun 0a3oBoro ypopusi (3uaca)

Iloocuem yznoe(1 uac)

13 Tpeyronbauk. YeTbipexyroabHUK. OKpPY>KHOCTb.
Tpenuposounvie eéapuanmel. CamocmosamenvHas paboma.
Inowaou gucyp (2 uaca)
14-15 YetbipexyroapHukd. TpeyronbHUK. OKpy>KHOCTb U KPYT.
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Tpenuposounvie eapuanmol. CamocmoamenvHas paboma.

Monayas 3. Peanbnass MaTemaTuka (2 yaca)

Peanvnaa nnanumempusn. Teopus eeposmunocmeit (2 uaca)

16 Pemenue 3aga4 npakTHYeCKOl HAITPABICHHOCTH.

17 DneMeHThl KOMOMHATOPUKH M TEOPUH BEPOSTHOCTEH.

CITHCOK PEKOMEH/YEMOH YYEFHO-METO/IHYECKOH JIHTEPATYPbI
YueOuuku: Mep3msik A. I'.. u ap. «Anredpa7», «Anredpa8dy», « Anredpa9». Hacts 1. YueOHUK.

Yactse 2. 3agaunnk. M. : Maemosunna, 2010
Hunaxtnueckue Mmarepuaibl: Mepsisik A.I'.. Anrebpa 7, 8, 9. CamocTtositenbHbIe padoThl. M BenTana -I'pad,2019
Mep3nsk A.I.A. Anrebpa7, 8, 9. Konrponbnsie pabotsl. Bentana —I'pag, ,2019.
Mopakosud A.I'. Anre6pa, 7 -9.Tectsl. Muemo3uHna,2010
Meroanueckue matepuanbl: Mopakosud A.I'. Anrebpa, 7 -9. Meroauueckoe mocodue aist yaureneid. M.: Maemo3nna,2010
JI.C.AtanacsH u np. «['eomerpus 7 — 9» Yuebnuk. M. : [Ipocsemenne, 2021.
H.b. MenbuukoBa. I'eomerpus 7, 8, 9. Kontponbnsie pabotsl. M.: Dk3amen, 2014
A.B. ®apkos. Tectsl o reomerpuu 7, 8, 9. Dx3amen, 2014
H.b. MensHukoBa, I'.A. 3axaposa. Jlunaktnueckue Matepuaiibsl o reometpun 7, 8, 9. M.: Dk3amen, 2014
[Tpo6nemsr peanuzamuun PI'OC npu oO0ydyeHHMHM MaTeMaTHKEe B OCHOBHOM M crapiieil oOrieoOpa3oBaTenbHOM IIKoje: MOHOTpadus / KOJUIEKTUB
aBTopoB: MBantok M.E., Jlunununa B.B., Makcrotun A.A. — Camapa: uzg-so OOO «Ilopro-npunt», 2014 — 338c.
TpenupoBouHbIe MaTepuansl s moarotoBku kK ['MA nmo matemaruke-2014: nmunaktndeckue matepuainsl / coct.: A.A. Makcrotun, FO.H. Henenko,
T.I1. [lTanoBanoBa. Camapa: OOO «M3gatenscTtBO Ac ['apa», 2013. 142c.
TpenupoBouHble MaTepuaisl A nmoarotoBku k I'MA no matemaruke-2015: nunaktuueckue matepuainsl / cocT.: A.A. Makcrotus, FO.H. Henenko. -
Camapa: , 2014. 140c.
A.A. MakcrotuH. MaremaTtuka-9. YueGHoe mocobue /sl MOArOTOBKM K BBIMYCKHBIM 3K3aMeHaM 3a 9 Kilacc M BCTYNHUTENbHBIM 3K3aMEHaM B JIMIIEH,
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TUMHa31M, MaTemMaTuueckue kiaccel. Camapa, 2007.-422¢

I'MA — 2014: Marematuka: 9-ii kmacc: TpeHUpOBOUHBIE BapUaHTHl 3K3aMEHAIIMOHHBIX DPAOOT IS MPOBENEHUS TOCYJIapCTBEHHOW HWTOTOBOM
aTTecTanuu B HOBO# ¢opme / aBT.-cocT. E.A.bynnmosuy, JI.B. Ky3nenosa, JI.O. Pocioa u ap. — Mocksa: ACT: Actpens, 2014

Maremaruka. 9 knacc. IloaroroBka k ['MA. 3ananust ¢ mapameTpoM: Teopus, METOAUKA, yrpaxHeHus u 3agaud. / Ilox pen. @.®. Jlsicenko, C.1O.
KynabyxoBa. — PoctoB — Ha [ony, Jlernon, 2014

Maremaruka. 9 kimacc. THA - 2015. Tpenaxep s MOATOTOBKH K dK3aMeHy. AnreOpa, reoMeTpusi, peajibHasi MaTeMaTuka: y4eOHO-METOANYECKOe
nocobue. / [Tox pex. @.®D. JIsicenko, C.10. Kymadyxosa. — PoctoB — na Jlony, Jlernosn, 2014

Matemaruka. 9 knacc. Tematudyeckue TecTsl ajs noarotoBku k I'MA-2015. AnreGpa, reomeTpusi, TEOpUsi BEPOSTHOCTEH M cTaTUCTUKA: / yueOHO-
metoaunyeckoe nocodue. / Ilox pea. @.®. Jlsicenko, C.}O. Kynabyxosa. — PoctoB — Ha [lony, Jleruon, 2014

Maremaruka. 9 kmacc. [logroroBka xk OI'D -2015. YueOGHo-TpeHupoBOUHBIE TecThl MO HOBOM aemoBepcun / Ilom pex. @.®@. Jlsicenko, C.1O.
KynaGyxoBa. — PoctoB — Ha [ony, Jlernon, 2015

OI'D ('NA-9). MaremaTtuka. OCHOBHOW TOCYJapCTBEHHBIM 3K3aMeH. Teopusi BepOsSTHOCTEH W sieMeHThl ctaTuctuku / A.P. Psa3zanosckuit, J1.IT.

MyxuH. — M.: U3parenscTBO «OK3amen», 2015
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	Пояснительная записка
	ОСНОВНОЕ СОДЕРЖАНИЕ
	(17ч.)
	Арифметика
	Натуральные числа. Степень с натуральным показателем.
	Рациональные числа. Модуль (абсолютная величина) числа. Сравнение рациональных чисел. Арифметические действия с рациональными числами. Степень с целым показателем.
	Числовые выражения, порядок действий в них, использование скобок. Законы арифметических действий: переместительный, сочетательный, распределительный.
	Алгебра
	Алгебраические дроби. Арифметические операции над алгебраическими дробями. Буквенные выражения (выражения с переменными). Числовое значение буквенного выражения. Допустимые значения переменных, входящих в алгебраические выражения. Подстановка выражений вместо переменных. Равенство буквенных выражений. Тождество, доказательство тождеств. Преобразования выражений.
	Свойства степеней с целым показателем. Многочлены. Сложение, вычитание, умножение многочленов. Формулы сокращенного умножения: квадрат суммы и квадрат разности, куб суммы и куб разности. Формула разности квадратов, формула суммы кубов и разности кубов. Разложение многочлена на множители. Квадратный трехчлен. Выделение полного квадрата в квадратном трехчлене. Теорема Виета. Разложение квадратного трехчлена на линейные множители. Многочлены с одной переменной. Степень многочлена. Корень многочлена.
	Уравнения и неравенства. Уравнение с одной переменной. Корень уравнения. Линейное уравнение. Квадратное уравнение: формула корней квадратного уравнения, Решение рациональных уравнений. Примеры решения уравнений высших степеней; методы замены переменной, разложения на множители.
	Элементы логики, комбинаторики, статистики и теории вероятностей
	Итоговое занятие.
	Проведение итоговой контрольной работы в форме ОГЭ.

	Список рекомендуемой учебно-методической литературы


