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ITNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA YYHEBHOI'O IIPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHMA

JIMUHOCTHBIE PE3YJIbTATDI:

MOTHBaIMs K OOy4eHHI0O MaTeMaTHKe U LeJCHAaNpaBiIeHHOW I103HaBaTEIbHOU
JESITEIIbHOCTH;

MOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4YE€pe3 MPAKTUYECKYIO JeATEIbHOCTD,
TpeOyIOIIYI0 MaTEMAaTUUYECKUX 3HAHUM, B TOM YHCJIE YMEHUE YUUThCA Y IPYIUX JHOIEH;

CIIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYaluio, OBbITh T'OTOBBIM JCHCTBOBAaTH B
OTCYTCTBHE rapaHTHH yCIIeXa;

criocobHocts oOyuatomuxcst ¢ 3[IP k oco3Hanuio cBoUX ACPHUIMTOB U TMPOSIBICHUE
CTPEMJIEHMS K UX IIPEO0IECHHUIO;

CHOCOOHOCTH K CAaMOPa3BUTHIO, YMEHUE CTABUTH IOCTHKUMBIE 11ETIH;

YMEHHE pa3auyaTh ydeOHbIE CHUTyallidM, B KOTOPBIX MOXHO JEHCTBOBATh
CaMOCTOSITENIbHO, U CUTYyalllH, TJE CJEeIYyeT BOCIOJIb30BAaThCA CIPABOYHON HMH(OpManMen win
JIPYTUMHU BCTIOMOTaTEIIbHBIMU CPEICTBAMU;

CIIOCOOHOCTh TEPEHOCUTHh IONyYeHHBbIE B XOA€ OOy4YeHHS 3HAHHUS B aKTyaJlbHYIO
cuTyaruio (Ipyu peuIeHn KUTEHCKUX 3aj1a4, TPEOYIOIINX MAaTeMaTHIYECKUX 3HAHUN );

CIIOCOOHOCTh ~ OPUEHTHUPOBAaThCA B  TpeOOBaHUAX W  MpaBUjaxX  MPOBEACHUA
MIPOMEXKYTOUYHOM U UTOTOBOW aTTECTAllUU;

OBJIaJIeHHE OCHOBaMHU (DMHAHCOBOM IPaMOTHOCTH.

METAIIPEJMETHBIE PE3YJ/IbTATBI

Ognadenue ynugepcanbHbIMU y4eOHbIMU NOZHACAM ENbHBIMU 0CUCMBUAMU:

YCTaHABIMBaTh NPUYMHHO-CJIEJCTBEHHBIE CBS3M B XOJE YCBOCHHMS MAaTEMaTH4YECKOIO
MaTepHana;

BBISIBJISATH 1€(DUIUT JAaHHBIX, HEOOXOAMMBIX JJISl peIlIeHHs! TOCTaBICHHOM 3a1auu;

C MOMOIIBIO YYUTEINS BBIOMpATh CIIOCOO pelIeHHs] MaTeMaTHYeCKOH 3a1auu (CpaBHUBATh
BO3MOYKHBIE BAPUAHTHI PEILICHHS);

MPUMEHSTh U MPEoOpPa30BbIBaTh 3HAKH U CHMBOJIBI B XOJ€ PELICHHUS MaTeMaTHYeCKUX
3az1ay;

YCTaHABJIMBATh HCKOMOE U JaHHOE NP PELICHUN MaTeMaTH4YeCKON 3a/1auH;

NOHMMAaThb W  HUHTEPNPETUPOBATH HMHMOPMALMIO Pa3IMYHBIX BHJIOB U  (HopM
IpeJICTaBICHHUS;

WTIOCTPUPOBATH pellaeMble 3a/1auu TpapuuecKUMH CXeMaMHu;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HHPOPMALIHIO.

MOHMMAaTh M HCHOJb30BAaTh MaTEeMAaTUYECKHE CpEACTBA HArMSAHOCTH (rpaduky,
JarpamMmbl, TaOJIUIIbI, CXEMBI U Jp.) 7S WIITIOCTPALlUi, HHTEPIPETALUH, apryMEHTAI|H.

Ognadenue ynugepcanbHbIMU y4eOHbIMU KOMMYHUKAMUGHBIMU 0CUCMEUAMU:

OpPraHM30BBIBATh y4€OHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIBHOCTh C YUUTENIEM U
CBEPCTHHUKAaMH B MIPOIIECCE PELLIEHUS 3a/ay;

B3aMMO/ICIICTBOBATh U HaXOIUTh OOIIHME CIIOCOOBI pabOThl; paboTaTh B IpyIIe: HAXOAUTh
olmiee pemieHue W paspemiaTb KOH(UIMKTBI Ha OCHOBE COIJIACOBAHMS TMO3MIMH W yuéra
MHTEPECOB; CIyIIaTh NapTHEPA; POPMYIUPOBAThH, APIYMEHTUPOBATH U OTCTAUBAaTh CBOE MHEHHE;

MIPOrHO3UPOBATh BO3HUKHOBEHHME KOH(JIMKTOB IMPHU HAJMYUHU PA3HBIX TOUEK 3PEHUS U
pazpemaTh KOHQIMKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3ULINN BCEX YUaCTHUKOB;

apryMEHTHUPOBATh CBOI MO3MIMIO M KOOPAMHHPOBATh €€ C IMO3ULUSMU IApTHEPOB B
COTPYAHUYECTBE MPU BBIPAOOTKE OOIIEr0 PELIEHNs] B COBMECTHOH JIeATENBbHOCTH;

BBIMOJIHATH CBOIO 4acTh PabOThL, JOCTHraThb KaueCTBEHHOIO pe3yiabTara |
KOOPJAMHUPOBATh CBOM JEUCTBUSA C JPYTUMH YIEHAMH KOMaH/IbI;

OLIEHUBATh KaYeCTBO CBOETO BKJIaJa B OOIIMIA IPOIYKT.

Ognadenue ynugepcanbHbIMU yueOHbIMU PEYIAMUGHBIMU OCUCNGUAMU:



CTaBUTh 1I€TH, BbIOMpPaTh M CO3JaBaTb AJNTOPUTMBI ISl  pEHICHHUS] Yy4eOHBIX
MaTeMaTHYeCKUX Mpooiiem;

IJJAHUPOBaTh M OCYUIECTBIATH JEATENIBHOCTh, HAIpPABICHHYIO Ha pELIEHHUE 3a]a4
HCCJIEI0BATEIBLCKOTO XapaKTepa.

dbopMynupoBaTb W yIep)KMBaTh  y4yeOHYI0  3ajady, COCTaBisATh IUIaH U
MMOCJICIOBATEILHOCTh JCUCTBUM;

OCYILIECTBISATH KOHTPOJIb IO 00pasily U BHOCUTh HEOOXOJUMbIe KOPPEKTUBBI;

KOHTPOJIMPOBATH MPOIIECC M Pe3yabTaT yueOHOM MaTEMaTHIECKOM NesTeTbHOCTH;

a/IeKBaTHO OLICHMBATh MPAaBUIBLHOCTh WM OLIMOOYHOCTH BBHIMIOJHEHHS y4eOHOH 3amauu,
e€ 00OBEKTUBHYIO TPYTHOCTh U COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHUS;

clMyaTh CHoco® JEHCTBUS U €ro pe3ylbTaT C 3aJaHHbIM DJTaJOHOM C LENbI0
0OHapyXeHMs OTKJIOHEHUH U OTJIIMYUM OT ATAJIOHA.

MPEeIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHHUKHYTh MIPH PEIICHUN y4eOHOU 3a1auH;

[IOHUMAaTh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3ynbTar
JESITEIIbHOCTH, OMPEENATh MO3UTUBHBIE U3MEHEHUS U HANpaBlIeHUs, TPeOYIolue AaabHeien
paboTHI;

PEryJIHUPOBaTh CIIOCOO BHIPAKEHUS SMOIIHI.

INPEJMETHBIE PE3YJIbTATBI

Pesynmpratel  ocBoeHust y4yeOHoro mpeamera «Marematuka (BKitouas —anreOpy,
TEOMETPUIO, BEPOSATHOCTb W  CTATUCTUKY)», paclpelelieHHble 1o rojaM oOydeHus,
GopMyIHpYIOTCS TIO TPUHIMITY J0O0ABJICHUS HOBBIX pE3yJbTaTOB OT ToAa K TOAY, YKe
Ha3BaHHBIC B TNPEIBIAYIIMX TOAaX IO3WIMHU, KaK INPaBHUJIO, TOCIOBHO HE MOBTOPSIOTCS, HO
YUUTBIBAIOTCS  (pE3yabTaThl OYEPEAHOTO TOJa MO YMOJTYAHUIO BKIIOYAIOT PE3yJIbTATHI
OpeIbLAYIINX JIET).

IIJITAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHM S ITIPUMEPHOM

PABOYEN ITPOI'PAMMbBI KYPCA «MATEMATHUKA»

(ITO TOOAAM OBYUYEHUMA)

OcBoenune ydyeOHOro Kypca «Marematuka» B 5—6 Kiaccax OCHOBHOM MIKOJIBI JTOJIPKHO
obOecreunBaTh JOCTHIKEHUE CIEAYIOUINX MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

S KUIACC

Yucna u eviuucnenusn

OpueHTHpOBaTBCS B TMOHATHUAX M ONEpUPOBaTH Ha 0a30BOM YpOBHE TEpMHHAMU,
CBSI3aHHBIMU C HaTypaJIbHBIMU YHCIIAMHU, OOBIKHOBEHHBIMH U JIECITUUHBIMU JPOOSIMHU.

CpaBHUBaTh U yNOpsA0YMBaTh HATypalIbHBIE YNCIA, CPABHUBATH B IIPOCTEHIINX CIydasx
OOBIKHOBEHHBIE IPOOH, AECATUYHBIE APOOH.

CoOTHOCUTh TOYKY Ha KOOpPAMHATHOW (UMCIIOBOM) MpPSIMOM C COOTBETCTBYIOLIUM €if
YHCIIOM M U300pakaTh HaTypaJbHbIE YKCIa TOYKAMU Ha KOOPAMHATHOM (YMCIOBON) MPSAMOHA.

BeimonuaTe apupmMeTrnueckue NecTBUS ¢ HaTypallbHBIMU YHCIaMHU, ¢ OOBIKHOBEHHBIMHU
JIpOoOsIMH B MPOCTEUIITNX CITydasiX.

BbINOMHATE IPOBEPKY, NPUKUAKY PE3YJIbTaTa BBIYUCICHUN.

OKpyriaTh HaTYpaJIbHBIE YUCIIA.

Pewenue mexcmoswix 3a0au

Pematp TekcTOBBIE 3a7]aUun apUPMETHUECKUM CITIOCOOOM U € MMOMOLIBI0 OPraHU30BAaHHOTO
KOHEYHOro mnepedopa BceX BO3MOXKHBIX BApHAHTOB (IPU HEOOXOAWMOCTH C HaIpPaBISAIOLICH
MTOMOIIIBIO).

Pemars 3anauu, cogeprxaline 3aBUCUMOCTH, CBSI3bIBAIOLINE BEIMYMHBI: CKOPOCTh, BPEMS,
paccTosHUE; I1I€Ha, KOJIMYECTBO, CTOMMOCTb (IpU HEOOXOAMMOCTH C HCIOJIb30BAaHUEM
CHpaBOYHON MHPOPMALIUN).

Mcnonb30BaTh KpaTKKUe 3alMCH, CXEMBI, TAOJIUIbI, 0003HAYEHNUS IIPU PEIICHUH 3a/1a4.



ITonb30BaThcss OCHOBHBIMM €AMHUIIAMHU W3MEPEHUSI: LIEHbI, MACChl; PACCTOSIHUSA, BPEMEHH,
CKOPOCTH; BBIPAXKATh OJHU €IMHHIIBI BEIMYMHBI Yyepe3 Apyrue (mpu HeoOXO0IMMOCTH C OMIOPOi Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO).

W3BnekaTh MHPOpPMALUIO, MPEICTABICHHYIO B Ta0iWIe, Ha CTOJOYATON auarpamme,
UHTEPIPETUPOBATh NPEACTABICHHBIE JaHHBIE, UCII0JIb30BaTh JaHHbIE [IPU PELICHUH 3a/1a4.

Haznaonan ceomempus

ITonp30BaTbcs IeOMETPUYECKMMHU HOHATHSAMM: TOUYKA, HpsiMas, OTPE30K, Jyd, Yroll,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

IIpuBoauTh HpUMEpPbl OOBEKTOB OKPYXKAIOLIEr0 MHUpa, UMEIIUX (OpMy H3YUEHHBIX
reoMeTpUIecKux (uryp.

Hcnonb30BaTh TEPMUHOJIOTHUIO, TP HEOOXOAUMOCTH 110 BU3YaJIbHOM OIIOpE, CBA3AHHYIO
C yrjlaMu: BEpUIMHA, CTOPOHA; C MHOTOYIOJbHUKAMHU: Yrojl, BEPIIMHA, CTOPOHA, JUAroHallb; C
OKPY)KHOCTBIO: PaIUyC, TUaMETp, LEHTP.

N300paxaTh HM3y4CHHBIE TeOMETpUYECKHe (UTYpbl Ha HEIMHOBAHHOW W KIIETYATON
Oymare c MOMOIIBIO UPKYIIS U JIMHEHKH (IT0CIe COBMECTHOTO aHAIIN3A).

HaxomuTh AnuHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IOMOILBIO JIMHEHKH,
CTPOUTB OTPE3KH 3a/1laHHOMN JJIMHBI; CTPOUTH OKPYKHOCTH 3aJaHHOTO pajuyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH M YIVIOB HPSMOYroJIbHHMKA, KBajapaTa JUIsl MX
HOCTPOCHMSI, BEIYMCICHUS TUIOIIAN U IEpUMETpa.

Bbruncnsate nepuMeTp M IIomaas KBajapara, IpsiMOyrojibHUKa, PUryp, COCTaBICHHBIX U3
IPSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pakEHHBIX Ha KJIeT4aTol Oymare.

[losnb30BaTbcsl OCHOBHBIMM METPUUECKMMHU €IMHUILIAMU W3MEPEHUs JUIMHBI, IUIOLIA/IN;
BbIp@)XKaTh OJHM E€IMHHUIBI BEJIUYMHBl uepe3 JApyrue (IpU HEOOXOJUMOCTH C OIOpOH Ha
CIIPABOYHYIO WH()OPMAIIHIO).

Pacnio3naBate napasenenunes, KyO, MCHOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pedpo
rpaHb, U3MEPEHMs]; HAXOUTh U3MEPEHUS Napajuiesenunena, Kkyoa.

Bbruucnate 00bEM Ky0Oa, mapasuiesnenunesna Mo 3aJaHHbIM M3MEpeHHMsM (C omopod Ha
QITOPUTM yUEOHBIX JEHCTBHIT), TOIB30BAaThCS €AMHULIAMU U3MEPEHMS 00bEMA.

Pemarp HecnoxHbIE 3a1a4d Ha U3MEPEHHE T€OMETPUUYECKUX BEIUYHMH B NPAKTUYECKUX
CUTyalusx (Mpx HEOOXOIUMOCTH C BU3YaJIbHOM OIOpPOH).

6 KJIACC

Yucna u eviuucnenusn

OpueHTHpOBaTbCSd B MOHATHSX M ONEPUPOBaTh Ha 0a30BOM YpOBHE TEPMHHAMH,
CBSI3aHHBIMHU C Pa3IMYHBIMM BHJIAMHM YHCET M CIOCOOAMHU MX 3alHCH, MEPEeXOAUTh (€CIu 3TO
BO3MO>KHO) OT OJJHOW (hOPMBI 3aIIMCH YUCIIA K JPYTOH.

CpaBHMBaTh M YHOPSIOYMBATH IIEJbIE YMCIA, OOBIKHOBEHHbIE U JAECATHUYHBIE ApoOH,
CpPaBHUBATh YMCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BeimonuATe apudmernyeckue JeHCTBUA C HATYpaIbHBIMM UM LEJNBIMH YHCIIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU, TIOJOKUTEIBHBIMU U OTPULIATEIIbHBIMHU YHCIaMH.

BbluucnaTh 3HAYEHUs YUCIOBBIX BBIPAKEHUM, BBIINOJIHATh IMPUKUIAKY U OLEHKY
pe3ysibTaTa BBIYMCIEHUMN; BBINOJHATH MPEoOpa3OBaHUs YMCIOBBIX BBIPAKEHUH HAa OCHOBE
CBOWCTB apu(METUYECKUX JACHCTBUIM.

COoOTHOCHTh TOYKY Ha KOOPAMHATHOW MpPSMON C COOTBETCTBYIOLIUM €W YHUCIOM H
n300pakaTh YMcia TOYKaMU Ha KOOPAMHATHOM MPSAMON, HAXOJUTh MOYJIb YUCIIA.

COOTHOCHUTH TOUYKH B MPSAMOYTOJIBHOW CHCTEME KOOPAUHAT C KOOPAUHATAMU ITOU TOUKH.

OKpyrasaTh 1enble Yuciaa U JAecATHUHBIE Jpolu (1o obpasily), HaXOIUTh MPUOTMKEHUS
YHCell.

Yucnoevie u OyK6eHHbIE GbIPAINCCHUSA

OpueHTHpOBaTbCS B MOHATHUAX M ONEpPUPOBaTh Ha 0a30BOM YPOBHE TEPMHHAMU,
CBSI3aHHBIMH C 3aIKCHIO CTETIEHU YHCIa, HAXOAUTh KBaJIpaT U KyO YMcIia, BBIYUCIATH 3HAYEHUS
IIPOCTEHINX YNCIOBBIX BBIPAKEHUH, COACPKAILNUX CTEIICHH.



ITonp30BaTbes NMpHU3HAKAMU JEIUMOCTH (IIPU HEOOXOJUMOCTH C ONOPON Ha aJlrOPUTM
IIpaBUJIa), packia/blBaTh HATYpaJbHbIEC YKMCIIA HA IPOCThIE MHOKUTEIIH.

Ilonvz06amuvcs macuimabom, COCTABIATh MPOIOPLIMU U OTHOLIECHUS.

Hcnonb3oBare OykBbI i O0O3HAYCHHMs] YHCENT TMPH 3alUCH  MaTeMaTHYECKHX
BBIDQ)KEHUI, HAXOIUTh 3HA4YEHUS OYKBEHHBIX BBIPAKEHWH, OCYIIECTBISISI HEOO0XOIUMBbIE
MOJICTAHOBKH M MTPeoOpa3oBaHus (C OMOPOii Ha aJrOPUTM YUEOHBIX AEHCTBU).

HaxoauTs HEU3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoswix 3a0au

Pemate MHOromaroBble TEKCTOBbIE 3a/1a4l apU(PMETUYECKHM CIIOCOOOM € OMOpOi Ha
BOIIPOCHBIH IIJIaH.

Pemare npocreiliine 3anayd, CBA3aHHBIE C OTHOLIEHUEM, IIPONOPLHOHATIBHOCTBHIO
BEJIMYMH, IPOIIEHTAMH; pelIaTh TPU OCHOBHBIE 33/1a41 Ha IPOOU U MPOLIEHTHI.

Pemarp 3amaum, conepskaiipe 3aBUCHMOCTH, CBSI3bIBAIOLIUE BEIUYMHBI. CKOPOCTb,
BpEMsI, PACCTOSIHUE, 1I€HA, KOJUYECTBO, CTOMMOCTH; IPOU3BOJUTEIIBHOCTb, BpeMs, 00bEMa
paOoThl, HUCHONb3ysd apupMeTHUECKHUe JEeHCTBUSA, OLEHKY, MPHUKUAKY; I0JIb30BaThC
€MHULIAMU U3MEPEHUS COOTBETCTBYIOIIMX BEIUUHMH.

CoctaBisaTh OYKBEHHBIE BBIPaKEHHS 10 YCIIOBHIO 33/1a4M [10CJIE COBMECTHOTO aHAIN3a.

W3Bnekarb mHpOpMaIuMIo, MPEACTABICHHYI0 B TaONMIaX, HA JUHEHHOMN, cTOIO4YaTOoM
WIM KPYroBOM Juarpammax, HMHTEPIPETUPOBATH IIPEACTABICHHBIE [NaHHBIC; MCIIOIb30BATh
JTaHHbBIE TIPY PELLIEHUH 33/1a4.

[IpencraBnsaTh nHGOPMALMIO C IOMOIIBIO TAOIULL, TUHEHHOM U CTOJIOUATON AUarpamM.

Haznaonan ceomempus

[IpuBoauTE HpUMEpPbl OOBEKTOB OKPY)KAIOLIEr0 MHpa, UMEIIUX (HOpMy H3YydEeHHBIX
TEOMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PaBHBIX U CHMMETPUYHBIX
buryp.

N300paxkaTh ¢ MOMOIIBIO LUPKYJS, JUHEMKH, TPAHCIOPTHpAa HAa HEIMHOBAaHHOW H
KJeTyaToil Oymare H3y4yeHHble IUIOCKHME TIeoMeTpudeckue QUrypsl M KOHGUIypaluH,
CUMMETPUYHBIE QUTYDBI.

Hmets npencTaBieHHe 0 TEOMETPUUECKUX MOHATUSAX: PABEHCTBO (PUTYp, CHMMETPHS, OCh
CUMMETPUH, LIECHTP CUMMETPHHU.

HaxoauTs BEIWYMHBI YIJIOB HM3MEPEHUEM C TOMOILBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3a/laHHOM  BEJNMYMHBI, II0JIb30BaThCSl MPH pEIIeHWH 3aJad IpagyCHOM Mepoil  yIJIOB;
pacro3HaBaTh HAa YEPTEKAX OCTPBIN, IIPSIMOU, Pa3BEPHYTHIA U TYIIOU YIJIBL.

BbruncnsaTe UIMHY JIOMaHOM, NMEpUMETP MHOIOYrOJIbHHKA, IOJb30BaThCs EAMHHUIIAMU
W3MEpEHUS IIIMHBI, BBIPAXXAaTh OJHU €AVHMIIBI U3MEPEHHUS JUIMHBI Yepe3 IpYyTHeE.

Haxoauts, ucnonb3yst 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXIY JBYMSI TOUKAMH,
OT TOYKH JI0 NPSIMOM, JUINHY ITYTH Ha KBaJpaTHOMN CETKE.

Boruncnsate miomaab (GUryp, COCTaBICHHBIX U3 IMPSMOYTOJIbHUKOB, MCIIOJNIb30BaTh
pa3bueHue Ha TPSIMOYTOJBHHUKM, Ha paBHbIE (DUTYpBI, JAOCTpaMBaHHUE 10 MPSIMOYTOJBHUKA;
M0JIb30BAThCS OCHOBHBIMU €IMHULAMU M3MEPEHHUs IUIOIIAAU; BBIpAXKaTh OJHU EIUHUIIBI
U3MEpeHusl IUIOIAAM dYepe3 JApyrue (Ipu HEoOXOAMMOCTH C OHNOpOH Ha CIPaBOYHYIO
nH(pOpMaInIo).

Pacrio3HaBaTh Ha MOJEISIX U U300PKEHUAX MUPAMUAY, KOHYC, LIUIIMHAP, UCTIOIb30BaTh
TEPMHUHOJIOTHIO: BEpILIMHA, pedpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KJIeT4aToOM Oymare npsMOYTOJIbHBIN Mapaiesenumne].

Boruncnsate 00bEM IpsIMOYTOJIBHOTO NapajuleNienuneaa, Kyoa, mojab30BaThCsi OCHOBHBIMU
€IMHUIIAMU M3MepeHHs 00bEMA; BbIpaXKaTh OJHU €IMHUIIBI H3MEepeHHsl 00bEMa yepes3 Ipyrue (¢
OTIOpPO¥ Ha CIIPABOYHYIO HH(POPMAITHIO).

Pemarp HecnoxHBIE 337a4l HA HAXO0XACHUE T€OMETPUUYECKUX BEIMYMH B NIPAKTUUECKUX
cUTyarusax (mpyu He0OOXOAMMOCTH C BU3YaJIbHOM OMTOPOH ).

[IJIAHUPYEMBIE IIPEJIMETHBIE PE3VJIbTATBI OCBOEHUS [TIPUMEPHOM



PABOYEN ITPOTPAMMBI KYPCA «AJITEBPA»

(ITO TOAAM OBYYEHNA)

OcBoenne yueOHOro Kypca «Aunredbpa» Ha YpPOBHE OCHOBHOIO 00Iero ooOpazoBaHUs
JIOJKHO 00eCeunBaTh JOCTH)KEHUE CIIETYIONUX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

7 KUIIACC

Yucna u éviuucnenusn

BeimonsATe, coueTass ycTHbIE M NMUCHMEHHBIE NPUEMBI, apu(METHUECKue IEHCTBUS C
paluOHaIbHBIMH YHCIAMHU.

HaxonuTe 3Ha4eHUS YUCIIOBBIX BBIPAKECHUN; MPUMEHSTH pPazHOOOpasHbIE CIIOCOOBI M
OpuEéMbl  BBIYHMCICHUS 3HAUYEHUN JPOOHBIX BBIPAXKEHHUN, COJEp)KAIIUX OOBIKHOBEHHBIE U
JIECSITUYHBIE TPOOH.

[lepexomutb OT omHOM (QOPMBI 3aMUCH 4YUCeN K APYroil (mpeoOpa3oBbIBATh JIECSITUUHYIO
JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO Apo0b). CpaBHUBATh U YIOPAI0YMBATH
paluoHaIbHbIE YHCTIA.

OKpyrisaTh yucna.

BbINONMHATE NPUKKUIIKY U OLIEHKY pe3yJbTaTa BHIYMCIEHUH, OLIEHKY 3HaYEHUI YMCIIOBBIX
BBIPKEHUM.

BbinonHATe A€MCTBUSI CO CTENEHSMU C HATypaJbHBIMM IOKa3aTeiasiMu (C OMOpoW Ha
CIIPaBOYHYIO HH(OPMALIUIO).

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3I0KEHUE HA MHOKUTEIHN HaTypaJIbHbIX YUCEIL.

Pemarps mpocreiililive MnpakTUKO-OPUEHTUPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, TPONOPIMOHAIBHOCTBIO BEIWYMH, [POLEHTaMH; WHTEPIPETUPOBATh PE3YIbTaThl
peleHus 3afad ¢ y4€TOM OIPAaHWYEHHH, CBSI3aHHBIX CO CBOMCTBAMHM paccMaTpUBAEMBbIX
00BEKTOB.

Anzedpauueckue svipasrcenus

OpueHTHpOBaTbCS B IMOHATUSX U OMNEPUPOBATH Ha 0a30BOM YypOBHE alreOpanyueckoi
TEPMHUHOJIOTUENW U CUMBOJIMKOM.

HaxoauTh 3HaueHnss OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSX TIEPEMEHHBIX.

BeInonHATe mpeoOpa3oBaHus LEIOro BEIPAXKEHHUS] B MHOTOUJICH NPUBEIEHUEM MTOA0OHBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BbINONMHATE yMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYIIEH,
OpUMEHTHh (OpMyJIbl KBajapaTa CyMMbl M KBajJpaTa pa3HOCTH (C ONOpPOM Ha CIPaBOYHYIO
UH(pOPMAILIHIO).

OcCyIecTBIATh Pa3ioKEHHE MHOTOWICHOB HAa MHOXHTENIU C IOMOIIBI0 BBIHECEHUS 3a
CKOOKHM OOIIero MHOXKUTENS, TPYINIUPOBKU ClIaraeMbIX, MPUMEHEHUs (OpPMYINl COKpalIEHHOTO
YMHOKEHUS (C OMOPO Ha CITPABOYHYIO HH(POPMAIIHIO).

[TpumensaTs mnpeoOpa3oBaHUS MHOTOWIEHOB IS PELICHHWs pa3IUYHBIX 3a1ad M3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOUN MPaKTUKU.

Vcnonb30BaTh CBOWCTBA CTENEHEH ¢ HATYpaJIbHBIMU ITOKa3aTENAMU Il peoOpa3oBaHuUs
BBIPOKEHH (C OMIOPOI Ha CIIPABOYHYIO HH(DOPMAITHIO).

Ypasnenusn u nepasencmea

Pemate nuHelHbIE ypaBHEHUSI C OJAHOW MEPEMEHHOM, MPUMEHSS MpaBUia Mepexoja OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCS 1M YHUCIO KOPHEM
YpaBHEHHUS.

Wwmets mpeacraBieHne o rpaduuecKux MeToax MpH pelieHUH JUHEHHBIX YpaBHEHUN U
UX CUCTEM.

[TonGuparh mpuMepsl Map YHCEN, SBISIOMIMXCS pEIIeHUeM JMHEWHOTO0 YPaBHEHUS C
JBYMsI IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IIJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C JBYMS
MEPEMEHHBIMHU; MOIb3YICh IPAPUKOM, IPUBOIUTH PUMEPHI PELICHUS YPABHEHHUSL.



Pemarp cuctembl NBYX JMHEMHBIX ypaBHEHHI C JByMsl NMEpEMEHHBIMU, B TOM YHCIIE
rpadudecky (C Ormopoi Ha aNrOPUTM YUeOHBIX JEHCTBU).

CocTtaBndats (Iociie COBMECTHOT'O aHAIKM3a) U peliaTh JMHEHHOE YpaBHEHUE WU CHCTEMY
JMHEWHBIX YpaBHEHUH 1O YCIOBHUIO 3a7ay, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ]a4M MOJIyYEeHHBIN pe3yabTarT.

Koopounamut u epagpuxu. @ynkyuu

N300paxaTh Ha KOOpAMHATHOM MPAMON TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, WHTEPBAIbI;, 3alllChIBATh YHWCIOBBIE TPOMEXKYTKHM Ha
anredpandeckoMm s3bIKe.

OTmeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOPAHMHATAM; CTPOHTH
rpaduku muHeHHbIX GyHknuid. Ctpouts rpaduk GyHkimn Y = KX + b.

OnwuceiBaTh ¢ MOMOIIBIO (PYHKIMI M3BECTHBIE 3aBUCHMOCTH MEXAY BEIMYMHAMHU (IO
QITOPUTMY YUEOHBIX JIEHCTBUI): CKOPOCTh, BPEMs, PACCTOSHUE; [IeHa, KOJIHMYECTBO, CTOUMOCTb;
IIPOM3BOIUTENLHOCTD, BpeMs, 00bEM PaOOTHI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[TonumaTts rpaduyeckuii cnocod MpeaCcTaBIeHHUS W aHATU3a UHPOPMALIMHU; U3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB pPeaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

8 KVIACC

Yucna u eviuucnenus

Hcnonp30BaTh HayvalabHBIE NPEACTABICHUS O MHOXECTBE ACHCTBUTEIBHBIX YHUCEN JUIA
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUIN; M300pa)kaTh AEUCTBUTENbHBIE YHCIA TOYKAMU Ha
KOOpJAMHATHOM NPAMOM.

[TpumeHsTh TIOHATHE apU(DMETHUECKOTO KBAAPATHOTO KOPHS;, HAXOIUTHh KBaJpaTHBIC
KOpPHH, HCHOJb3YySd TpH  HEOOXOIUMOCTH  KaJbKYJSATOP;  BBINOJHATH  HpOCTEHIINe
peoOpa3oBaHus BBIPAXKEHUI, COIepKAIUX KBaApaTHbIE KOPHU, UCIIOJIB3YSI CBOMCTBA KOPHEH.

Vcnonp30Bark 3amucu OOJBIIMX M MajbIX YUCENl ¢ MOMOIIBIO JECATUYHBIX ApodOelt u
crenene uucina 10.

Anzedpauueckue svipasrcenus

[IpuMeHsTh MOHSATUE CTENEHHM C LENbIM IOKAa3aTeJleM, BBIIOJIHATh IPeoOpa3oBaHUs
BBIPQKEHUH, COAEp)KalMX CTENeHHM C LENbIM TOoKa3areneM (C MCIOJb30BaHMEM CIIPaBOYHOM
uH(popMalun).

BBINONHATE HECTOXKHBIE TOXKJIECTBEHHbIE MPeoOpa30BaHMs pallMOHAIbHBIX BBIPAKEHUMN
Ha OCHOBE MpaBUJI IEHCTBUIN HaJl MHOTOUJIEHAMH U alredpandecKuMu Ipo0sMu.

PackianpiBaTh KBafpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpumensTh mnpeoOpa3oBaHMs BBIPAKEHUH JUIsl pelIeHHs pa3IMYHBIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Ypasnuenusn u nepasencmea

Pemarp nuHelHBIE, KBaJApaTHbIE YpaBHEHHS (C HCIOJB30BAHUEM CIPABOYHOMN
uH(pOpMallMi) U palMOHaTbHbIE YPaBHEHHUS, CBOJSIINECS K HUM, CUCTEMbI JIBYX YPaBHEHHUH C
JBYMsI IEPEMEHHBIMU.

[IpoBoNTH IpOCTENIINE NCCIAEAOBAHUS YPABHEHUN U CHCTEM YPAaBHEHMI, B TOM YHCIIE C
OpUMEHeHHEeM TIpadUUecKuX TMpeACTaBIeHUN (ycTaHaBIMBaTh, MMEET JHM YpaBHEHHUE WU
CHUCTEMa ypaBHEHHI pelIeHus], €ClIi UMEET, TO CKOJIBbKO, U TIp.) C OTIOPOM Ha alrOpUTM y4eOHBIX
JIEUCTBUM.

[lepexonuth OT ciioBeCHOW (DOPMYIHMPOBKU 3aJauu K €€ anredpandyeckoil Mojenu ¢
IIOMOLIbIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHHWIl, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33a/1a4y TOJyYCHHBIN PE3ysbTar.

IIpuMeHsITh CBOMCTBA YHCIIOBBIX HEPABEHCTB AJIs1 CPABHEHMUSI, OLICHKH; PELaTh JIMHEHHBIE
HEPaBEHCTBA C OJHOM MEPEeMEHHOW M HX CHCTeMBbl; JaBaTh TIpa(UUYECcKyl HIUTIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

Dyukyuu



OnepupoBarh Ha 0a30BOM YypoBHE (DYHKIHMOHAIbHBIE MOHSATHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKUE O0O3HAYCHUs); OMPEACNATh 3HAYCHHE (PYHKIIMHM IO 3HAYCHHUIO apryMEHTa;
OTpeeNsATh CBOMCTBa (pyHKIMHU 1O €€ TpaduKy.

. k

Crtpouth rpaduky dneMeHTapHbIX (GyHKIMil Buma , Y = X5, Yy = X3,y = x , Y= =

X

ONKCHIBATH CBOWMCTBAa 4YHCIOBOW (QyHKnMu 10 €€ rpaduky (mpu HEOOXOIUMOCTH C
HaTIPABJISIFOIIEH TTOMOIIBIO).
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Yucna u éviuucnenusn

CpaBHMBATH M YIIOPSI0OYMBATh pallMOHATIbHBIE U UPPALMOHATIbHBIC YUCIIA.

BrimonsATe apudmeTndyeckue NeHCTBUS C PallMOHATBHBIMHA YHCIAMHU, COUETasi yCTHBIC U
HNUCbMEHHBIE IPUEMBI, BBIIOIHSTH BEIYUCICHHSI ¢ UPPALIMOHATIBHBIMH YHCIaAMHU.

HaxoauTh 3HaueHMsI CTeneHel ¢ LeIbIMU [TOKa3aTeIsIMU U KOPHEW; BBIYUCIIATh 3HAUCHUS
YHCIIOBBIX BBIPAKEHUM.

OKpyryisiTh JEWCTBUTENbHBIE YHCIIA, BBIIOJIHATh MPUKUAKY pe3yibTaTa BbIUMCIECHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

Ypasenenusn u nepagencmea

Pemath JsiMHeWHblE W KBaJpaTHbIE YpaBHEHMs, YPAaBHEHUS, CBOISLIMECS K HHM,
npocTelme ApoOHO-pallMOHATIbHbBIE YPaBHEHHUSL.

Pemate mpocreiiiine cucTeMbl JBYX JIMHEHHBIX YpAaBHEHHH C JBYMs NE€PEMEHHBIMU M
CUCTEMBI JIBYX YpaBHEHHI, B KOTOPHIX OJHO YPaBHEHUE HE SIBJIAETCS JIUHEUHBIM (110 BU3YyaJIbHON
orope).

Pemrate mpocreiilme TEKCTOBBIE 3aaud aireOpanyecKuM CIOCOOOM C IMOMOIIBIO
COCTaBJICHUS YPABHEHUS MJIM CUCTEMBI JIByX YPaBHEHUH C ABYMS IIEPEMEHHBIMU.

[IpoBoauTH pOCTENIINE UCCAEAOBAHUS YPABHEHUN M CUCTEM YPaBHEHUH, B TOM YHUCIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JM YpaBHEHUE WU
CUCTEMAa YPaBHEHUU pEIlIeHusl, €CIIU UMEET, TO CKOJIBbKO, U TIp.).

Pemate nuHeliHble HepaBEHCTBAa, KBaJpaTHblE HEPAaBEHCTBA; M300pakaTh pEIICHUE
HEPaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3alIUCBHIBATH PEILIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemarp cucreMpl JMHEMHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIKOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO; M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MIPSIMOMH,
3alMChIBAaTh PELIEHHUE C TOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PELIEHUH Pa3IMYHBIX 3ajau.

Dyukyuu

Pacnio3znaBate yHKIMH H3ydeHHBIX BUIOB. [I0Ka3bIBaTh cXeMaTHUYECKHU PACIOJIOKEHUE
Ha KOOPJIMHATHOW TUIOCKOCTH rpadukoB ¢pyHkimid Buaa: Yy =kx, y =kx + b, ,y = ax? + bx+c,y =

k . . .
Xy = Vx, ¥ = ~ B 3aBHCUMOCTH OT 3HaYCHUH KOR((UITMEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpoutb u n300paXkaTb CXeMaTHUECKH TpaUKH KBaJpaTUYHBIX (YHKIMH, OMUCHIBATH
CBOICTBa KBaJIpaTUUHBIX (PYHKLIUN MO UX rpauKam.

Pacnio3HaBaTh  KBaJIpaTW4YHYI0 (QYHKUMIO 1O QopMmyne, MNPUBOIUTH MPUMEPbI
KBaJPaTUYHBIX QYHKIUH U3 peabHON KU3HU, (PH3UKHU, TEOMETPHH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacnio3naBath apupMeTHUECKYI0 M TEOMETPUUECKYIO IPOTPECCHH MIPU Pa3HBIX CIlocobax
3aJlaHMsL.

BbINONMHATE BBIYMCIEHUS C MCHOJB30BaHHEM (opMmyn N-ro uwieHa apudMeTudeckod u
FEOMETPUUYECKON MpOrpeccuii, CyMMBbl MEpPBBIX N uwieHOB (C OMNOpPOHM Ha CIPaBOYHYIO
nHpopMaIuo).

Pemrate 3agaum, CBS3aHHBIE C YUCIOBBIMH IOCIEAOBATEILHOCTIMH, B TOM YHCIIE 33/1a41
13 pealTbHOM JKU3HHM (C MCTIOIB30BAaHUEM KAIBKYISITOPA, ITU(POBBIX TEXHOJIOTHH).

[IJIAHUPYEMBIE IIPEJIMETHBIE PE3VJIbTATBI OCBOEHU [TIPUMEPHOM



PABOYEN ITPOTPAMMEBI KYPCA «EOMETPU SI»

(ITO TOAAM OBYYEHNA)

OcBoenue yuebHOro kKypca «l'eoMeTpusi» Ha YpOBHE OCHOBHOTO 00IIero oOpa3zoBaHUs
JIOJKHO 00€CreunBaTh JOCTH)KEHUE CIIeTYIOIUX MPEAMETHBIX 00pa30BaTeIbHbBIX PE3YyIbTaTOB:
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Pacrio3HaBaTh M3ydeHHBIE TeOMETpUYECKHE (QUIyphl, ONpEAETATh HUX B3aUMHOE
pacronio’keHne, MU300pakaTh T€OMETPHUECKHE (UTYPHI; BBIIOJIHATH YEPTEXH IO YCIOBHUIO
3agaud. M3MepsaTh JMHEHHBIE M YIJIOBbIE BEIMYMHBL. Pemiars 3ajauM Ha BBIYMCICHUE IUIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpy0Oyr0 OLEHKY JMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B pEalbHOW JKU3HH,
pa3sMepoB MPHUPOTHBIX 00BEKTOB. PazinnuaTh pasMepsl ’TUX OOBEKTOB IO MOPSAIKY BETUYHHBI.

CTpouTh 4epTeKU K reOMETPUUYECKUM 3ajjauaM (C MCIIO0JIb30BAaHHUEM CMBICIIOBOW OIOPHI:
HABO/IAIIIME BOIIPOCHI W/MITH allTOpUTMA YUE€OHBIX ACUCTBUH).

Ilosnp30BaTbesd TNpU3HAKAMU pPaBEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BATh IPU3HAKA U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a/1a4.

IIpoBOAUTH 1OKA3aTEIBbCTBA HECIOKHBIX T€OMETPUYECKUX TEOPEM.

[Tons30BaTbCsl NpU3HAKAMU PABEHCTBA IPSIMOYIOJBHBIX TPEYrOJIBHUKOB, CBOMCTBOM
MEAMAHbl, NPOBEACHHOM K THUIIOTEHY3€ MPSAMOYIOJbHOIO TPEYroJbHUKA, B PELICHUU
TeOMETPUYECKUX 3a7ad (C HCIOJIb30BAHMEM 3PUTEIHHOM HATJSAHOCTH W/WIH BepOaTbHOU
OTIOPHI).

OmnpenensaTh MapasieIbHOCTh NPSMBIX C MOMOIIBIO YITIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
cexymasd. OnpenensaTs NapauleIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JAPYroy IpsIMOiA.

Pemate 3a1aun Ha Ki1eT4aToi Oymare.

[IpoBOANTH BBIUMCIEHHS M HAXOAUTh YHUCIOBblE W OyKBEHHbIE 3HAYEHMsI YIJIOB B
FEOMETPUUYECKUX  3aJa4ax C  HCIOJIb30BAaHUEM CYMMBl  YIVIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IPH IMEPECEUYECHUU JBYX NapauIeIbHBIX
IpsIMBIX CeKyllel. PemaTs npakTnyeckue 3a1auu Ha HaXOKJEHHUE YTJIOB.

Nmets npeacraBieHue o MOHATHE FEOMETPUYECKOIO MECTA TOYEK.

DopMyIMpOBaTh ONPEIEIIECHNS OKPYKHOCTH M Kpyra, XOpJbl U JUaMeTpa OKPYKHOCTH,
MIOJIB30BAThCS X CBOMCTBAMHU. Y METh IIPUMEHATH 3TH CBOMCTBA IIPU PEIICHUH 3a/1a4.

OpueHTHPOBaTbCA B MOHATHUAX: OMMCAHHAs OKOJO TPEYTOJIBHMKA OKPYXKHOCTb, LIEHTP
OMMCAHHOHN OKpyxkHOcTU. OneprupoBaTh Ha 0a30BOM YpOBHE (paKTaMU O TOM, YTO OMCCEKTPHUCHI
YIJI0B TPEYTOJBHUKA [IEPECEKAOTCS B OJHOM TOUKE, U O TOM, YTO CEPEAMHHBIE NIEPIEHAUKYIISAPbI
K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OJHOU TOYKE.

OpueHTHpOBAThCS B MOHATUSAX M ONEpUpOBaTh Ha 0Aa30BOM YpOBHE: KacaTelbHas K
OKPY’KHOCTH, TeOpeMa O NEPIEHANKYJISIPHOCTH KacaTeIbHOW U paauyca, MPOBEJEHHOTO K TOUKE
KacaHusl.

Nmets npencraBiieHHe O MPOCTEHIINX T'€OMETPUYECKUX HEPABEHCTB, UX MPAKTUYECKOM
CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKHE TOCTPOEHUS C TOMOILBIO IUPKYJISL M JINHEWKH.

8 KUIACC

Pacnio3HaBaTh OCHOBHBIE BUIbl YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCA UX
CBOMCTBaMU IIpU pCUHICHUH IT'COMETPUUCCKUX 3a1ay.

OpueHTupoBaThCsi B MOHATUU — TOYKU MMEPECEUYEHHUS MEAUaH TpeyrojibHHKa (LEeHTpa
Macc) B PEIICHHUH 3aJ1a4.

Bitagers noHATHEM CpPEIHEN JIMHUM TPEYTOJbHUKA U TPANlCLIUU, IIPUMEHATh UX CBOWCTBA
MIpY PELICHUH MPOCTEUIINX reOMeTpruYecKuX 3aaad. MiMets npeacrasienue o reopeme daneca u
TCOPEMC O NPONMOPHUOHAIBHBIX OTPC3KaAX, MPUMCHATH UX JJIS1 PCIICHUA MPAKTUYCCKUX 3aJiay (C
OTIOPOH HA 3PUTENbHYIO HAIJITHOCTH).



[IpumensTr  mpu3HAKU  TONOOMS  TPEYTOJIBHUKOB B PEIIEHWH  HECIOXKHBIX
FEOMETPUUECKUX 3ajau.

[Tonb3oBatbes Teopemoil [ludaropa s pemieHrus reOMETPUYECKUX M MPAKTUYECKUX
3azad.

Bnagers moHATHSAMM CHHYCa, KOCMHYCa M TaHI€HCa OCTPOrO yria HpsIMOYTOJIbHOTO
TpeyrojabHuka. Iloap30BaThbCsl 3TUMHU MOHATUSAMHU I PELICHMs NPAKTUYECKUX 3a1ad (mpu
HEO0OXOJIMMOCTH C OMOPOIl Ha arOPUTM IIPaBHIIA).

Beruncnsate  (pasnudHbIMU  ciocobaMu) (¢ OMOpol Ha CHPaBOYHYIO HH()OPMAIIHIO)
IUIONIA/Ib TPEYrojbHUKA W IUIOMIAJIM MHOTOYIOJBHBIX (UTYp (MONb3YSCh, TI€ HEOOXOIUMO,
KaJIbKyJIATOpOoM). [IpuMEHATh NOIyYEHHBIE YMEHNUS B IPAKTUUECKUX 3a]a4ax.

Bnagers MOHATHSMHM BIMCAaHHOTO M LEHTPAJIbHOIO YIJia, UCIOJIB30BAaTh TEOPEMBI O
BIIMCAHHBIX YIVIAaX, yIVIaxX MEXIY XOpJaMu (CEKyLIMMH) U YIile MEXAy KacaTeJbHON U XOpaoi
[IPU PEIICHUU TPOCTEHIINX TeOMETPUUECKHX 3a/1au.

Bnanerb moHsATHEM ONMCAHHOTO YETHIPEXYrOJbHUKA, IPUMEHSTh CBOWCTBA OMMCAHHOIO
YeThIPEXYTOMbHUKA MIPU PEIICHUN MTPOCTEHIINX 3a/1a4.

[IpuMeHsTh MONMy4YeHHbIE 3HAHUS Ha NMPAKTUKE — CTPOUTh MATEMaTUYECKUE MOJEIN IS
3a[a4 peajbHON KU3HU M MIPOBOJAUTH COOTBETCTBYIOIIUE BHIYUCICHUS C TPUMEHEHHEM MOJ00us
U TPUTOHOMETPUH (TIOJIB3YSCH, TJIe HEOOXOAUMO, KAIBKYIATOPOM).
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3HaTh TPUTOHOMETpUYECKUE (QYHKLIUU OCTPHIX YIJIOB, HAXOAUTh C HUX IOMOLUIbIO
pa3IuYHbIE  AJIEMEHThl  IPSIMOYTOJIBHOTO  TPEYrojbHUKAa  («pELIEHHE  MIPSIMOYTOJIbHBIX
TPEyrojabHUKOB»). HaxoauTh (C MOMOLIbIO KAJIBKYJIATOpPA) JUIMHBI M YIVIBI AJISl HETaOJIMYHBIX
3HAYEHUMN.

[Tonp30oBaTbecs  GopMysnaMHd  NPHUBEJCHMS M OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOKJIECTBOM JIJISi HAXOXKIEHMSI COOTHOLIEHUM MEXJy TPUTOHOMETPUYECKMMHU BEIUYMHAMHU (C
OTIOPOii Ha CIIPaBOYHYIO MH(DOPMAILHUIO).

Hcnonb30BaTh TEOpEMBbl CHHYCOB U KOCUHYCOB JUIsl HAXOXKACHUS PAa3IMYHBIX 3JIEMEHTOB
TPEyrojibHUKa («pelIeHHe TPEYTrOJbHUKOBY), NPUMEHATh MX NpPU PELICHUH MPOCTEHIINX
reOMETPUUYECKUX 3aj1au.

Bnaners nmoHATHAMH peoOpa3oBaHUs  MOA00MSA, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIx ¢Quryp. Ilonp3oBaThCsi CBOWCTBAMU MMOAOOMSI TMPOU3BOJBHBIX (UTYP, YMETb
BBIYUCIIATH JUTMHBI U HAXOAUTh YIJIbl y MOJOOHBIX (GUTYp (10 aNropuTMy y4eOHBIX ACHUCTBUIL).
[TpumeHsTh CcBOIiCTBa MOAOOMS B NPAKTHUECKHUX 3aJadax. YMETb HPHUBOJIUTH TNPUMEPHI
NOJOOHBIX (PUTYp B OKpY’KaIOLIEM MUpE.

[Tonb3oBaTbes TeopemMamu (IO BHU3YalbHOM OIOpE) O MPOU3BEACHUM OTPE3KOB XOpPJ, O
IIPOU3BEIEHNH OTPE3KOB CEKYILUX, O KBapaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHMMAaTh UX TEOMETPUYECKHH M (QU3UYECKUI CMBICI,
OPUMEHATh MX B PELICHHH TI'eOMETPUYEcCKUX U (usnyeckux 3anad. [IpuMeHsATH cKaspHOe
MIPOM3BEICHNE BEKTOPOB AJIsl HAXO0XACHUS JUIMH U YIJIOB.

Ilonp30BaTbcs METONOM KOOPAMHAT HA IUIOCKOCTH, HPHUMEHSTh €ro B pEIICHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners noHATHAMYU NPaBUIBHOTO MHOTOYTOJIBHHMKA, JAJIMHBI OKPYKHOCTH, JAJIUHBI JYT'H
OKPY)KHOCTU M paJMaHHOM Mepbl yIjla, YMEeTh BBIUUCIATH IJIOLIAAb Kpyra U ero yacteil (c
ONopoil Ha crpaBouyHyl HHpoOpManuio). [IpUMeHATh MoNydyeHHBbIE YMEHHMS B MPAKTUYECKHX
3ajayax.

HaxoauTe ocu (WM LEHTPBI) CUMMETPUU (GUTYp, NPUMEHATH JABWKEHHS IUIOCKOCTH B
MPOCTEUIINX CIyYdasiX.

[IpuMeHsITh MONY4YEHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJEIN IS
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCIECHUS C IPUMEHEHHEM 000U
Y TPUTOHOMETPHYECKUX (QYHKIUH (TI0JIB3YSICh, I/Ie HE00X0AUMO, KaJIbKYISTOPOM).



[IJIAHUPYEMBIE [TPEJIMETHBIE PE3VJIbTATBI OCBOEHU [TIPUMEPHOM

PABOYEN ITPOI'PAMMEI KYPCA «BEPOSITHOCTb I CTATUCTUKA (ITO

I'OAAM OBYYEHUA)

[IpenmMeTHbIe pe3yabTaThl OCBOEHHS Kypca «BeposTHOCTh U cTaTucThka» B 7-9 kilaccax
XapaKTEepU3YIOTCS CIEAYIOIINMU YMEHUSAMH.

7 KUIIACC

Uwurare wHGOpPMAIUIO, TPEACTABICHHYIO B TaONWIAX, HA AWAarpamMMmax; HpeICTaBISThH
JIAaHHBIE B BHJIE TAOJUIl, CTPOUThH IUArpamMMmbl (CTOJOMKOBBIE (CTOJIOYATBIE) M KPYTOBBIC) IO
MacCHBaM 3HAYEHUH (C MCIIOIBb30BAaHUEM 3PUTEIBHON HATTISAHOCTH W/WIIN BepOAIHLHON OIMOPHI).

OnuceiBaTh W HHTEPIPETUPOBATH pEaNbHBIE YHCIOBBIC JAHHBIC, IPEICTABICHHBIC B
TabJIMIax, Ha AUarpaMMax, rpaukax.

OpueHTHpOBaTbCA B MOHSATUSIX M ONEPUPOBATH MMU Ha 0a30BOM YpOBHE: CpelHee
apupMeTHIecKoe, MeIaHa, HanOoJbIllee U HAaNMEHBIIIee 3HAUCHUS, pa3Max.

Nwmets mpencraBieHue O clydyailHOM H3MEHYMBOCTM HAa MpUMEpax IeH, (PU3NYECKUX
BCJIMYMH, AHTPONIOMETPHYECKUX JIAHHBIX; HWMETh TNPEJCTABICHUE O CTaTUCTHYCCKON
YCTOMYUBOCTH.

8 KVIACC

W3Bnekarb u mnpeoOpa3oBbIBaTh HMH(OpPMAlLMIO, IPEICTaBICHHYIO B BHJE TaOJHLL,
Jyarpamm, rpaukoB; IPeACTaBIATh JaHHbIE B BUJIE TaOIMll, AUarpamMm, rpaMKoB.

OnuceiBaTh TOCIE COBMECTHOIO aHajiM3a JIaHHBIE C IIOMOULIbIO CTATUCTHYECKHUX
IoKa3aresel: CpelHUX 3HAuYeHUH M Mep pacceMBaHUs (pa3Max, JUCHEpPCHs M CTaHIapTHOE
OTKJIOHCHHE).

HaxoanuTe 4acTOTBl YMCIIOBBIX 3HAUYEHHMH M YACTOTBl COOBITHM, B TOM 4YHCIE IO
pe3yabpTaTaM H3MEpEeHUN M HaOII0JeHUN (C MCIOJIb30BAHUEM 3PUTEIHHOM HATJISIIHOCTH H/WIH
BepOaIbHOI OTMOPHI).

HaxomuTe BeposTHOCTHM CilydalHBIX COOBITHMMI B  OIBITaxX, 3Has BEPOSTHOCTU
AJIEMEHTApHBIX COOBITUH, B TOM YHCIE€ B ONBITaX C PABHOBO3MOXKHBIMHM 3JIEMEHTapHBIMU
COOBITUSIMU (C MCTIOIb30BAaHUEM 3PUTEIBHON HATJISAHOCTH W/WIIKM BepOaIbHON OMOPHI).

Nmers mpezacraBieHrne o rpadUyecKkux MOJENAX: JEPeBO CIy4alHOTro SKCHEpUMEHTa,
Juarpammbl Diijiepa, 4uciaoBast npsmasi.

OmnepupoBaTh NOHATHAMU Ha 6a30BOM ypOBHE: MHOXKECTBO, MOJAMHOXKECTBO; BBIITOIHATD
orepanuy HaJ MHOMKECTBaMHU: OObEJUHEHHE, IEepeceuyeHue, [OMOIHEHUE; IepeUUCIsaTh
3JIEMEHTbI MHOKECTB; IPUMEHSATh CBOMCTBA MHOXKECTB (C HCIOIb30BAHUEM BU3YyalIbHOI OMOPHI).

Nwmets npeacTaBienre o rpaguueckoM MpeICTaBlIeHEe MHOKECTB U CBA3EH MEXIy HUMU
JUIS ONUCAHHUS MPOLIECCOB M SBJICHUHN, B TOM YMCJE MPU pEIIeHUH 3a7ay U3 APYrHX Y4eOHBIX
MPEIMETOB U KYPCOB.

9 KVIACC

W3BnekaTb © mpeoOpa3oBbIBaTh HHPOPMALHUIO, TPEACTABIEHHYI0 B Pa3IUYHBIX
UCTOYHUKAX B BUJAE Tabuull, Auarpamm, rpadukoB; MpPeACTaBIATh JaHHbIE B BHJAE TaOuI,
JrarpaMmm, rpa@ukos.

Pemarp mpocteiiiive 3amayn OpraHU30BaHHBIM IEpEeOOPOM BapUAHTOB, a TaKXKe C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MPAaBUI U METOJIOB.

Nwmets mpexacraBneHne 00 omMucaTeNbHBIX XapaKTEPUCTHUKAX JUJISI MAaCCUBOB YHCIIOBBIX
JIAaHHBIX, B TOM YKCJIE CPEIHUE 3HAYCHUS U MEPBI PACCEUBAHUA.

HaxoauTe 4acTOThl 3HA4€HUH M 4YacTOThI COOBITUS, B TOM YHUCIE IOJIb3YACh
pe3yibTaTaMH TPOBEACHHBIX M3MEpeHU u HalOdroneHuil (¢ omopoil Ha CIPaBOYHYIO
nHpopMaIuo).



HaxomuTh BepOSITHOCTH Cly4yailHBIX COOBITHII B M3YYEHHBIX OIBITaX, B TOM 4YHCIE B
OTBITAaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHUSMH, B CEPHSIX HCIBITAHUNA JI0 TICPBOTO
ycnexa, B cepusax ucnbIiTaHui bepryim.

NmeTts nipeacraBiieHUE 0 CIIy4alHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSATHOCTEM.

Nwmets npezacTaBieHne 0 3akoHe OOJBIINX YHCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CIIy4aifiHOM M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YHUCEN B IPUPOJE U OOLIECTBE.

COLEPXAHMUE YUEBHOI'O KYPCA (IIO TOJAM OBYYEHU )

MATEMATHKA
5 KUIACC

Hamypanvuvie uucna u nynp

Harypanbnoe uncno. Psan nHarypaneHbeix uncen. Yucno 0. M300pakeHne HaTypallbHBIX
YHUCEJI TOYKaMU Ha KOOPJIMHATHOW (YMCIIOBOM ) TIPSIMO.

[To3uumoHHas cucreMa cuucineHus. Pumckas wymepayus Kak npumep HeNno3UyuoHHOU
cucmembvt cuucnenusn®. JleCATHYHAsA CHCTEMA CUMCIICHHUS.

CpaBHEHHE HATypaJbHBIX YHCEJ, CPaBHEHHE HATYpaJbHBIX udncell ¢ HyléM. CrocoOsr
cpaBHEeHUs. OKpyIJIEHHE HAaTypaJIbHbIX YUCEL.

CrnoxxeHue HaTypalbHBIX YHCEJ; CBOICTBO HYJS INpU CIOKEHUU. BplunmTaHue Kax
neiicTBue, 0OpaTHOE CI0XKEHUIO. Y MHOXKEHUE HAaTYPaJIbHBIX YHMCENT; CBOMCTBA HYJS U €AMHUIIBI
Ipu YMHOXXeHUU. JlegeHue kak JeiicTBUE, 0OpaTHOE yMHOXeHHIO0. KOMIOHEHTHI nelcTBUM,
cBs3b Mexy HuMmU. [IpoBepka pesynbraTta apudmernueckoro neicraus. Ilepemecturensuoe u
COYeTaTEJIbHOE CBOMICTBA (3aKOHBI) CIOXKEHMUSI U YMHOXEHUS, PACHpeOenumenbHoe CEOUCHEo
(3aKom) YMHOMCEHUSL.

Hcnonp3oBanue OykB /Ui 0003HAYEHHST HEM3BECTHOTO KOMIIOHEHTA M 3aIlFICH CBOWCTB
apru(MeTHIeCKuX AeHCcTBUI.

Lenumenu u kpammuovie yucna, pa3ioKeHUe Ha MHOKHUTENN. [IpocThie M COCTaBHBIE YHCIIA.
Ilpusnaxu oenumocmu na 2, 5, 10, 3, 9. JleneHue ¢ 0CTaTKOM.

CreneHp ¢ HaTypaJIbHbIM IIOKa3aTeleM. 3alKCh YUCIA B BUAE CYMMBI pa3psaHBIX
CJIaracMsIX.

UucnoBoe BplpakeHHE. BpIUKMCIIEHHE 3HAYEHWI YHUCIIOBBIX BBIPAXKECHUN; TOPAIOK
BBINIOJHEHUS  AciicTBui. lcmonp3oBaHMe IIpU  BBIUMCICHMSX  MEPEMECTUTEIBHOTO U
COYETATEJbHOTO CBOICTB (3aKOHOB) CIIOKEHUSI M1 YMHOXKEHHUSI, pacCnpeoeumenbHo20 c80UCmed
VMHOMICEHUSL.

JApoou

IIpencraBnenue o qpoOu Kak croco0e 3amuch 4acTH BenMuuHbl. OOBIKHOBEHHBIE TPOOH.
[TpaBuiibHBIE M HEMpaBUIIbHBIE Ipo0H. CMelIanHas JpoOb; MpeICcTaBIeHUe CMEIaHHON TpooH B
BUJC HENpPaBUJIBHON JIpoOM M BbIIEJNEHHE IIeJIOW YacTH YMClIa U3 HEMpPaBWIBHOM JpoOu.
N3o0pakenue apobdert ToukamMu Ha YucIoBoM npsiMoid. OCHOBHOE CBOMCTBO Apoou. Cokpawyerue
opobeii. [Ipusedenue opobu xk Hosomy 3Hamenamento. CpaBHeHHE APOOESH.

CnoxxeHue u BeluUTaHHE ApoOel. YMHOXKEHHE U JelieHue Ipo0eil; B3auMHO-00paTHBIE
npobu. Haxoorcoenue uacmu yenoeo u yeuoeo no e2o yacmiu.

Hecstuunas 3anuck apodeit. [IpeacraBnenne necATUIHON 1poOu B BUIE OOBIKHOBEHHOM.
N300pakeHre NECATUYHBIX IpoOel TOuKaMu Ha 4YUCIOoBOM mpsMoil. CpaBHEHHE AECATUYHBIX
TIpOOeH.

Apudmernueckue AEHCTBHS C JAECATHUHBIMU JApoOsMH. Okpyenenue OecamuuHbix
opobell.

Pelnenue TekcTOBBIX 33124

Pemienne TeKCcTOBBIX 3a1a4 apU(PMETHUYECKUM CHOCOOOM. Pewenue nocuueckux 3aoad.
Pewenue 3a0au nepebopom ecex 603modHcHbIX apuanmos. VIcnonab30BaHue MPU PEIICHUH 33134

1 35ech u nanee KypcMBoM 0603HAYEHBI TEMBI, H3YdEHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMHUTEILHOM ILIaHE.
Ilegaror caMoCTOSTENBEHO ONpeAeisIeT 00beM H3y4aeMOro MaTepuara.



TaOJIMI] U CXEM.

Pemenue 3amay, coaepkamMx 3aBUCHUMOCTH, CBSI3BIBAIOIINME BEIWYHHBI: CKOPOCTH,
BpEeMs, PACCTOSHUE; II€Ha, KOJMWYECTBO, CTOMMOCTh. ENUHMIBI M3MepeHMs: Macchl, 00bEMa,
LCHBI; PACCTOSHUS, BpPEMEHH, CKOpOCTH. CBS3b MEXIy eIWHUIIAMHA HW3MEPEHHUs KaKIoh
BEJIMYMHBI.

Perrenue oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBneHue AaHHBIX B BUJE TAOIUL], CTOJIOYATHIX AUArPAMM.

Harasinasi reomerpust

Harnsnnele npencrtaBieHust o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasl, OTPE30K, JIyd,
yroji, JIOMaHas, MHOIOYI'OJIbBHUK, OKPYKHOCTb, Kpyr. Yrou. Ilpsmoi, ocTpelii, Tynmoun u
pa3BEPHYTHIE YTIIbIL.

JinuHa OTpe3Kka, MeTpUYEeCKHe eAMHULBl JUIMHBL JlTuHA JIOMaHOW, NEepUMETp
MHOI0yTojibHUKA. VI3MepeHne 1 ocTpoeHHe yIiloB C MOMOIIBIO TPAHCIOPTHPA.

Harnsinaeie npencraBienns o purypax Ha MiIOCKOCTH: MHOTOYTOJIBHHK; TPSMOYTOJIBHUK,
KBaJpaT; TPEYTOJIbHUK, O pasencmee guayp.

N3o0paxenue Guryp, B TOM 4HcIe Ha KietdyaToi Oymare. [locmpoenue xoughucypayuii
u3 wyacmeil NpPAMOU, OKPYICHOCMU HA HEIUHOBAHHOU U Kiemyamoti Oymace. Vcnonb30BaHUe
CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Tnomans NpsIMOYroJbHUKA U MHOT'OYTOJIbHUKOB, COCTaBJIEHHBIX U3 MIPSIMOYT'OJIbHUKOB, B
TOM 4Hcie Guryp, n300paKEHHBIX Ha KJIeTYaTO Oymare. EqHNIIBI n3MepeHus TUTOMIA/IH.

Haenaouvie npedocmasnenuss o0  npocmpancmeeHHviX — Queypax: NpsamMoy20NbHbll
napanneienuned, Ky0, MHO20ZPAHHUKU. HM300padicenue npocmetiuux — MHO20ZPAHHUKOB.
Pazeépmxu kyba u napannenenuneoa. Cozdanue mooeneli MHO20ZPAHHUKOS (U3 Oymazu,
NPOBOJIOKU, NIACTUTUHA U OD.).

O6vém npamoy2oabHo20 napainenrenuneoa, Kyoa. Eounuysl usmepenus oovéma.

6 KUIIACC

Hamypanvuvie yucna

Apudmernueckue AEUCTBUS C MHOTO3HAUYHBIMU HATYpaJbHBIMH 4HCIaMU. YuUCIOBBIE
BBIpQXEHUS, MOPSAOK JIEHCTBUM, UCHOJIb30BaHUE CKOOOK. Vcmosb30BaHME NMPU BBIUYMCICHMSIX
NEPEMECTUTENILHOTO U COYETATEIHbHOTO CBOMCTB CIIOKEHHS U YMHOXKEHUS, paAcCnpeoeiumenbHo20o
ceoticmea ymHoxcenus. OKpyrieHHe HaTypaibHbIX YHCEl.

JlenuTenu W KpaTHbIE YHCIA; HAUOOIbWUL 0Owull Oerumens U HAUMeHbUiee obujee
Kpammoe. Jlenumocms cymmbl u npousseoenus. JleneHue ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHAas1 poOb, OCHOBHOE CBOMCTBO J1po0u, cokpaieHue apoOei. CpaBHEHUE U
yrnopsaounBaHue JIpoodei. Perienue 3aqau Ha HaXOXKIEHHWE YAcTU OT LIEJOr0 U LIEJOro MO €ro
gacTu. [IpoOHOE 4YmCiio Kak pe3ynabTaTr neieHus. [IpencraBieHue necITHYHOW IpoOu B BHJIE
OOBIKHOBEHHOM JpoOM M BO3MOXKHOCTb IpEJICTaBICHUs] OOBIKHOBEHHOH JpoOH B BHUjE
necsTHUHOM. JlecaTuunble ApodU U MeTpuueckas cuctema mep. ApudpmeTndeckue IeHCTBUS U
YHCIIOBbIE BEIPAXKEHUS C OOBIKHOBEHHBIMU U JIECATUYHBIMU JPOOSMHU.

OtHomenue. Jlenenne B JaHHOM OTHoweHUH. Macwma6, nponopuusi. [Ipumenenue
IIPONOPLUI NPU PELIEHUH 3a/1a4.

[TonsiTre mponeHTa. Briuucienre npouenTa oT BEIMYHUHbBI U BETUYHUHBI 10 €€ IPOLEHTY.
BripaxkeHne NpOIEHTOB NECATHYHBIMU ApoOsiMu. Pemienue 3ajau Ha NpoOLEHTH. BeipakeHue
OTHOIICHUSI BETMYMH B MTPOLIEHTAX.

Ilonoscumenvuvie u ompuyamenvHovle YUC1a

ITonoxurenpHble U oTpHLATENbHBIE uKcna. Llensle uncna. Mooyne uucna, ceomempuyeckas
unmepnpemayus Mooyisa uucia. VI3o0pakeHue 4ucell Ha KOOPAMHATHOW mpsiMOU. Yucnosvie
NPOMEINCYMKU.

CpaBHenue uncen. Apudmerndeckue ASUCTBUS € MOJOKUTEIBHBIMU U OTPULIATETIEHBIMU
YHUCIIAMHU.



[IpsiMoyronbHAasE crcTeMa KOOPAMHAT Ha IJIOCKOCTH. KOOpMHATBI TOUKH Ha IJIOCKOCTH,
abcrucca u opauHara. Iloctpoenune Todek u GUryp Ha KOOPAUHATHOH MJIOCKOCTH.

Bykeennvie svipasricenusn

[Tpumenenue OyKB I 3aIIMCH MaTeMaTHYECKUX BBIPAXKEHUH U mpeanoxenuid. CBoiicTBa
apu(METHUECKUX NEUCTBHUU. BYyKgeHHble GblpadiceHust U Yuciosvle NOOCMAHO8KU. BYKBEHHBIC
pPaBEHCTBA, HAXOXJIEHHUE HEW3BECTHOrO KOMIOHEHTa. Dopmyibl; (GOpMylbl NEepuUMeTpa u
TUTOIAAH MIPSIMOYTOJIBHUKA, KBapaTa, 00béma napaiieienuneod u Kyoa.

Pewienue mexcmoeguix 3a0au

Pernrenne TekcTOBBIX 3a/a4 apu(PMETHUYECKUM CIIOCOOOM. PeuieHue n02uieckux 3a0au.
Pewenue 3a0au nepebopom 6cex 603MONCHBIX 6APUAHMOE.

Pemienue 3amay, conmepkamux 3aBUCHMOCTH, CBS3BIBAIOIIUX BEJIHYUHBI: CKOPOCTH,
BpEeMs, PpACCTOSHHUE; I€HAa, KOJIWYECTBO, CTOMMOCTB; MPOHM3BOIUTEIBHOCTb, BpeMs, OO0BEM
paboThl. EnuHUIBI M3MEpEeHHs: MacChl, CTOUMOCTH; PACCTOSHUS, BpEeMEHH, CKOpocTH. CBs3b
MEXy CIUHUIIAMU U3MEPECHUS KaKOW BETUYHUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOIIEHHEM, MPOMOPIHOHAILHOCTBIO BEIUYHH,
NPOIICHTAMH; PEIICHHE OCHOBHBIX 3a[a4 Ha JPOOU U MPOLICHTHI.

Oyenxa u npukuoxa, okpyeiexue pe3yibmamd.

Cocmasnenue OYKBEHHbIX GbIPANCEHUL NO YCILOBUIO 3A0AYU.

[IpencraBneHne MaHHBIX C MOMOINBIO TaOuuUIl U AuarpamM. CrtojOyarbie JuarpamMel:
YTCHHE U TOCTPOCHUE. UTCHNE KPYTOBBIX JHArPaMM.

Haznaonan ceomempusn

Harnsimaeie mpencraBieHust o gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd,
yroJ1, IOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOIbHUK, TPEYTOJIbHHUK, OKPY)KHOCTb, KPYT.

Bzaummnoe pacnonosicenue 08yx nNpAMbIX HA NIOCKOCMU, NAPALleNbHble NpsAMble,
nepneHouKyiapHvle npsmvie. VI3MepeHrue pacCTOSHUN: MEXIy ABYMS TOYKaMH, OT TOYKH O
IPSMOI; JUTMHA MapIIpyTa Ha KBaJAPaTHOM CeTKe.

W3mepenne U mocTpoeHHE YIIOB C MOMOIIBIO TPAaHCHOPTHPA. BUABI TpeyroabHUKOB:
OCTPOYTOJIbHBIN, TPSAMOYTOJIbHBIM, TYNOYrOJbHBIN; pPAaBHOOENPEHHBIH, PaBHOCTOPOHHUU.
YeTbIpEXyroIbHUK, MIPUMEPHI YETHIPEXYTOIHUKOB. [IpSIMOYTONbHUK, KBaJpaT: UCIOJIb30BAHNE
CBOWCTB CTOPOH, YIJIOB, AUaroHaneil. Mzoopasicenue ceomempuueckux pueyp Ha HelTuHO8aAHHOU
bymaze ¢ UCNONBL30GAHUEM YUPKYIA, JUHEUKU, YeolbHuxa, mpaucnopmupa. IlocTpoeHus Ha
KJIeT4aToi Oymare.

[lepumerp wmHOroyronpHuka. I[loHsTHe mmom@aaun QUTYpHl; EIWHULBI H3MEPEHUS
wiomaan. [TpubmmxéHHoe M3MepeHne IUIomaa (GUryp, B TOM YWCIIE Ha KBaJpPAaTHOM CETKe.
Tpubnusicénnoe usmepenue ONUHbL OKPYICHOCHU, NIOWAOU KPY2d.

Cummempus: yeHmpanvHas, ocesas U 3epkanvHas cummempuu. I[locmpoenue
CUMMEMPUUHBIX ucyp.

Haensonvie npeocmasnenus o npocmpancmeeHHvIX @ueypax: napaiieienuned, Kyo,
npusMa, RUPamMuod, KOHyc, YUIUHOp, wap u cgepa. Hzobpasxicenue npocmpaHcmeeHHbix ueyp.
IIpumepvl  pazeépmox  MHO202paHHUK08, —yununopa u  Kouwyca. Cozdanue  modenel
NPOCMPAHCMBEHHBIX hucyp (U3 bymazu, npo8oONOKU, NIACMUIUHA U OD.).

Ilouamue o06véma; eounuyvl uzmepenuss o06wvéma. OObéM  NPAMOY20IbHO2O
napanienenuneoa, Kyoa.

AJITEBPA
7 KJIACC

Yucna u evluucienus

PannonaJjibHbIE YHKcIa

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0J] OT OJHOM (OPMBI 3arucu ApoOer K
npyroi. [ToHsTHE pallMOHATBLHOTO YKCIIA, 3aHCh, CPABHEHHE, YIIOPSIOUYMBAHNUE PAIMOHAIBHBIX
yucen. ApudmeTndeckue AEHCTBUS ¢ palldOHATBHBIMHM YKcliaMy. Pemenue 3amad U3 peaqbHON
NPaKTUKU Ha YacTu, Ha APOOH.

CrereHb ¢ HaTypaJIbHBIM TOKa3aTeNIeM: OMpeNeeHre, peoOdpa3oBaHie BBIpAKEHHI Ha



OCHOBE OIPE/IENEHUs], 3aIUCh OOJIBIINX YUCETL.

[IporneHThI, 3aMCch MPOLIEHTOB B BUJE IPOOH U ApOOH B BUE MPOIEHTOB. TpH OCHOBHBIE
3a[a4M Ha IPOLEHTHI, PELICHHUE 3a/1a4 U3 PEalbHON IIPAKTUKH.

[IpumeHeHne MPU3HAKOB JAETUMOCTH, Pa3JI0KEHUE HA MHOXKUTENIN HATYPaJIbHBIX YHCEI.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLIUOHAIBHOCTH.

Anzebpauueckue eviparxcenus

IlepeMenHble, YNCIOBOE 3HAYEHHE BBIPAKEHHS C NEPEMEHHOH. JlOIyCcTUMBbIE 3HAYCHHUS
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXAy BETHYMHAMH B BUIE (POpMyJbl. Beraucienus
o popmymam.

[IpeoOpa3zoBanue OYKBEHHBIX BBIPRKEHHH, TOKIESCTBEHHO PAaBHBIC BHIPAKEHMS, MPaBUIIA
npeoOpa3oBaHusl CyMM U IPOM3BEICHUH, MTPaBUIIa PACKPBITUS CKOOOK M IPUBENEHHS MOJOOHBIX
CJIaraeMblX.

CBolicTBa CTENEHU ¢ HATYPAJIBHBIM [10Ka3aTeIEM.

OpHowieHbl 1 MHOTOouIeHbl. CTeneHb MHOrowieHa. CiioKeHHe, BBIYMTaHUE, YMHOKEHUE
MHOro4eHOB. DOopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBapaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

Ypasnuenusn

VYpaBHeHHE, KOPEHb ypaBHEHUS, [IpaBUiIa IPeoOpa30BaHusl ypaBHEHUsI, paBHOCUIbLHOCTh
YpPaBHEHUU.

JIuneliHOE ypaBHEHME C OIHOW NEPEMEHHOW, YMCIO KOPHEM JIMHEMHOIO ypaBHEHWS,
pellleHue JIMHEHHBIX ypaBHeHHH. CocTaBieHME ypaBHEHHH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 3a/1a4 C TIOMOIIIbIO YPAaBHEHUH.

Jluneiinoe ypasnenue c 06yms nepemeHHbiMU u e2o 2pagpux®. CucteMa IBYX JTHHEHHBIX
YpaBHGHHUU C JBYMsS TIEPEMCHHBIMH. PellleHne cucTeM ypaBHEHUH CIOCOOOM IMOJICTaHOBKHU.
[TprMepsl pelieHns: TEKCTOBBIX 3a7ad ¢ TIOMOIIBIO CUCTEM ypaBHEHUM.

Koopounamut u epagpuxu. @ynkyuu

Koopaunata Touku Ha npsmoil. YucinoBble NPOMEXYTKH. PaccTosHue Mexnay IByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[IpsmoyronbHas cucrema koopauHat, ocu OX m Oy. AOcrucca M opIuHaTa TOYKM Ha
KOOpAMHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3amaHHBIX ¢opmyinaMu. UYrteHue rpadukoB
peaIbHBIX 3aBUCUMOCTEN.

[lonstue ¢ynkuun. I'papux ¢ynxkumu. CsoiictBa QyHkimid. JluneliHas QyHkuus, eé
rpaduk. I'paduk ¢ynkuuu y = KX + b. Ipaguueckoe pewenue nuneinvix ypagnenuii u cucmem
JUHEUHBIX YPAGHEHULL.

8 KUIACC

Yucna u éviuucnenusn

KBagparHblil kopeHb u3 uucna. [lowamue 06 uppayuonanvhom uucne. [ecamuumvle
npubIUdICeHUs UppayuoranrbHulx yucen. CBoicTBa apu(METHUECKUX KBaJPATHBIX KOPHEH M MX
INPUMEHEHHE K NMpeoOpa3oBaHHUIO YUCIOBBIX BBIPRXKEHUNW U BBIYMCICHUSAM. /lelicmeumenbHblie
yucaa.

CreneHsb ¢ 1enbIM MoKaszaTesieM U €€ cBoicTBa. CTaHIapTHAs 3alUCh YUCTA.

Anzedbpauueckue evipasrcenus

KBanpatHbiii TpEXuiieH; pa3ioKeHne KBaAPaTHOTO TPEXWICHa HA MHOXKHTEIH.

Anrebpanueckas apoOb. OcHOBHOe CBOHCTBO anredpanueckoit apobu. CroxxeHue,
BBIUNTAHNE, YMHOKEHHE, JICJICHHEe aireOpandecKkux ApoOei. PammoHanbHbIe BBIPAKEHUS H HX
npeoOpa3oBaHue.

Ypasenenus u nepagencmea

KBaznparHoe ypaBHeHue, (opmyna KOpHEeH KBaJpaTHOTO ypaBHEeHUs. Teopema Buema.

2 351ech U faee KypcMBOM 0003HAYEHBI TEMBI, H3YdEHHE KOTOPBIX IIPOBOJUTCS B 03HAKOMUTEILHOM IIaHE.
Ilegaror caMoCTOSTENBEHO OMIPeASsIeT 00bEM H3y4aeMOoro MaTepuara.



Pemenne ypaBHeHMH, CBOASIIMXCS K JMHEWHBIM M KBampaTtHeM. [Ipocrteiimme apoOHO-
paloHaIbHbIC YPaBHEHUSI.

I'paghuueckas unmepnpemayus ypagHeHutl ¢ 08yMs NEPEMEHHbIMU U CUCMEM JIUHEUHbIX
ypasHenuii ¢ 08ymsa nepemenHvimu. llpuMepsl pelIeHus CUCTEM HEJIMHEHWHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemmenne TeKCTOBBIX 33729 alNreOpandecKuM Crocooom.

UucnoBble HepaBEeHCTBA M HX CBoMcTBa. HepaBeHCTBO ¢ OJHOM MEpEeMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIuHeiiHble HeEpaBEHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

Dyukyuu

[Tonstue ¢pynkuu. O6nacTh ONpeneneHuss 1 MHOXKECTBO 3HaueHui QpyHkuuu. CrnocoObl
3ananus QyHKIUH.

I'paduk dynknuu. Urtenune cpoiictB pynkuuu mno e€ rpaduky. [Ipumeps! rpaduxos
(GYHKUHMA, OTPAXKAIOIIHUX PeAIbHbIE TTPOLIECCHI.

OyYHKIHMH, OMUCHIBAIOIINE MPAMYI0 U OOpPaTHYIO MPOMOPIIMOHATIbHBIE 3aBUCUMOCTH, UX

rpapuku. Oynxiuu Y = X5,y = x5,y =4, Yy = g I'paguueckoe pewenue ypasnenuii u

cucmem ypasHeHui.

9 KUIACC

Yucna u eéviuucnenusn

JeiicTBUTEeIbHBIE YHCJIA

PanmonaneHble 4nCia, UppayuoHaivbHsle YUCIA, KOHeUHble U DeCKOHeyHble 0ecamuinble
0pobu. Mmuodsxcecmso OelicmeumenvbHbiX uucen, OelcmeumenbHble YUCIAd KAK OecKOHeuHbvle
decamuunvle Opobu. B3zaumHo 00HO3HAYHOE coomeemcmeue Mexncoy MHOHICECmEoM
OelicmeumenbHblIX yucesl U KOOPOUHAMHOU NPAMOII.

CpasHenue OelicmeumenvbHbiX yucel, apugpmemuyeckue 0eticmeus ¢ 0eticmeumenbHbIMu
yycamu.

HN3mepenusi, npudInKeHUs1, OLEHKH

Pa3mepbl 0OBEKTOB OKPYKAIOLIETO MHpPA, AJIUTEIBHOCTh IPOIECCOB B OKPYKAIOIIEM
MHUpE.

[IpuOnmx€HHOE 3HAaYEHHE BEJIWYMHBI, TOYHOCTb MNpUOIMKEeHUs. OKpyIrjeHue 4YHCen.
[Ipukuaka 1 oLeHKa pe3yJbTaTOB BHIYUCICHUI.

Ypagnenus u nepasencmea

YpaBHeHHd ¢ OJHON NepeMEeHHOH

JIuneitHoe ypaBHeHuE. Pelienne ypaBHEeHH, CBOIAIINXCSA K JIUHEHHBIM.

KBagparnoe ypaBHeHue. PemieHue ypaBHEHMU, CBOASIIUXCA K  KBaJApPAaTHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsl peuieHus YypasHeHuu mpemvel U Yemeeépmou cmenener
PA3N0ACEHUEM HA MHOMCUMETU.

Pemenne npoOHO-paliMOHANBHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3a/1a4 aNredpanyeckuM METOJIOM.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ AByMs MepeMeHHbIMU U ero rpaduk. PemeHue cucreM ABYX JIMHEHHBIX
YpaBHEHUN C JByMsl NEpEMEHHbIMU. PellieHne cucrteMm JBYyX YpaBHEHHH, OJIHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOil creneHu. ['paduueckas nHTEpHpeTays CUCTEMbl YpaBHEHHH ¢
JIBYMsI [IEPEMEHHBIMHU.

Pemenre TeKCTOBBIX 3374 aNTreOpandecKuM CIIOCOOOM.

HepaBencrBa

YucnoBbie HEPAaBEHCTBA M MX CBOMCTBA.

PemreHne nMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. PemieHue CUCTEM JIMHEWHBIX
HEpaBEHCTB C OJHOM mepeMmeHHOW. KBaaparHbie HepaBeHCTBa. ['paduyeckas WHTEpHpeTarus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

Dyukyuu



KBagparnunas ¢ynknus, e€ rpaduk u cBoictBa. [lapabosa, KOOpAWHATHI BEPITHHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.
I'paduku (b yHKIIHIA: y = kx, y = kx + b, y = X2,
k .
y = +x,y = ~ 1 MX CBOJiCTBa.

Yucnoewvle nocnedosamenpHocmu

OnpenesieHne U cocoObI 3aIaHUS YN CJIOBBIX MOCIe0BATEILHOCTEN

[TonsiTHe YKMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE MOCIEA0BATEIIbHOCTA PEKYPPEHTHOM
dbopmyrioi u popMyIoi N-To YiIeHa.

Apudmernyeckasi 1 reoMeTpruyecKas Nporpeccun

Apudmernueckas ©u  reomeTpuyeckas —mporpeccud. DopMmynbl  N-ro  yJeHa
apu(METHUECKON U TeOMETPUUYECKON MPOTPECCHil, CyYMMBI NIEPBBIX N YJICHOB.

Hszo06padsicenue unenos apugpmemuueckou u 2eoMempuieckol npospeccuti moukamu Ha
KOOpOuHammuou niockocmu. Jluneunviii u 5kcnoneHyuanbHoli pocm. CrodxicHvle npoyeHmul.

TEOMETPUA
7 KUIIACC

Havanbueie nmonsitus reomerpuu. Touka, mpsimasi, OTpe30K, Jyd. Yroi. Buael yrios.
BeprukansHple UM CMeXHBIE yrubl. buccektpuca yria. JlomaHas, MHOTIOYTOJIbHUK.
[TapannenbHOCTh ¥ NEPIEHIUKYISPHOCTD MPSIMBIX.

Cummempuunvie @uaypol. Ocnosuvie ceolicmea oceeoii  cummempuu®. Tlpumepbl
CUMMETPHUU B OKPYKAIOIIEM MUDE.

OcHognbie nocmpoenus ¢ NOMOWBLIO YUPKYJISL U IUHEUKU.

Tpeyronbuuk. Bricota, menuana, OuccekTpuca, UX CBOHcCTBa. PaBHOOeApeHHBIH U
PaBHOCTOPOHHUI TPEYroabHUKU. HepaBeHCTBO TPEYTrOJbHUKA.

CpoiicTBa W TpU3HAKK PaBHOOEIPEHHOro TpeyroibHuka. llpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa ¥ PHU3HAKKU MapajuieNbHbIX NpsiMbIX. CyMMa yriioB TpeyrojibHUKa. BHemiHue
YIJIbl TPEYTOJIbHUKA.

[IpsiMoyronbHBIM TpeyrodbHUK. CBOMCTBO MEQUaHbl MPSIMOYTOJIBHOIO TPEYroJbHHUKA,
npoBeNEHHOW K runoreHy3e. [Ipu3HakuM paBeHCTBA MPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMOyTONBHBIN TPEYTOJIBHUK € yriaoM B 30°.

HepaBeHcTBa B reomMeTpuu: HepaseHcmeo mpey2oibHUKA, HEPaBEHCTBO O JUIMHE
JIOMaHOM, TeopeMa o OoJipleM yrie M OoJblIel CTOpOHE TpeyrojbHHKa. [lepneHaukymisp u
HAaKJIOHHASI.

l'eomempuueckoe mecmo mouex. buccekTpuca yria U CepeANHHBIN MEPIEHIUKYISP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OxpyXHOCTb M Kpyr, XOpJa M JAMAMETp, MX CBOiicTBa. B3auMHOe pacrnosiokeHue
OKpyXHOCTH M mnpsiMoil. KacatenbHas u cexymas K okpyxkHOcTU. OKpYKHOCTb, BIIUCAaHHAs B
yroi. BrimcanHas v onucaHHast OKpY>KHOCTU TPEYTOJIbHUKA.

8 KUIACC

YereipéxyronbHuku. [lapamnenorpamMm, €ro npu3Haku M CBOMCTBa. YacTHeIE ciydau
napajuieJIorpaMMoB (MIPSIMOYTOJIBHUK, POMO, KBaJpar), UX IpHU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tparemus, e€ CBOMCTBa U Mpu3Haku. [IpsiMoyroibHas Tpamnemus.

Memoo yosoenus meduansl. Llenmpanvras cummempusi.

Teopema @Daneca u meopema o NPONOPYUOHANbHLIX ompeskax. CpelHue JIUHUU
TpeyrojbHUKa U Tpaneuuu. [lenmp macc mpey2onvHuKa.

Ilooobue mpeyzonvruxos, koaghguyuenm nododbus. Ilpuznaxu noooodus mpeyeorbHUKOS.
[Tpumenenue mo1o6ust P pEIICHUH MPAKTUUECKUX 3a7au.

CaoiicTBa miomianeii reomerpuueckux ¢uryp. @opmynsl Ui IJIOMIAIN TPEYTrOJIbHUKA,

3 351ech u panee KypcMBOM 0003HAYEHBI TEMBI, H3YYEHHE KOTOPBIX IIPOBOJMTCS B 03HAKOMUTEILHOM ILIAHE.
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napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUIOMAAeH MoI00HBIX UTYP.

Brruncnenue niomaaei TpeyroabHUKOB 1 MHOTOYT'OJIbHUKOB Ha KJIE€T4aTol Oymare.

Teopema IIudaropa. I[Ilpumenenue teopemsl Iludaropa npu pemeHHH MPaKTHIECKUX
3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOr0O yrila IMPSMOYTOJIbHOTO TpeyroibHUKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30°, 45° u 60°.

Bnucanuble U 1EeHTpaJIbHBIE YIUIBI, YIOJ MEXAY KacaTeIbHON M XOpJAOHM. YTIIBI MEXIy
XOpAaMu U CEeKyllMMHU. BrnucaHHple MW  ONMCAaHHBIE YETHIPEXYTOJBHUKU. B3anmHoe
pacnoioxeHue JByX OKpyxHocred. Kacanuwe okpyxkHocted. OOmue kacaTelbHble K JIBYM
OKPYXHOCTSIM.

9 KUIACC

Cunyc, xocuHyc, TaHreHc yrioB or 0° mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemenue TtpeyronpHukoB. TeopeMa KOCMHYCOB U TeopeMa CHHYCOB. Perienue
IIPAKTUYECKUX 3aJa4 C UCIO0Ib30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazosanue nooobus. [looobue coomsemcmeeHHbIX 1EMEHMOB.

Teopema o npoussedenuu Ompe3Ko8 XOopo, meopembl O HPOU3BEOEHUU OMPEe3K08
cekyuux, meopema o Keaopame KacamenbHou.

BexTtop, nnuHa (MOAyib) BEKTOpA, COHAIPABICHHBIE BEKTOPbI, MPOTHUBOIIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OINEpalUUd HaJ
BEeKTOpaMHu. PaznokeHue BeKTopa 1o JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaThl BEKTOpA.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKACHUS IJIMH U YIJIOB.

JlexkapToBbl KOOpJAMHATBl Ha IUIOCKOCTH. YpasHnenus npsamou W OKPYKHOCTH B
KOOpJMHATAaX, [IEPECEUEHUE OKPYKHOCTEN U NIPSIMBIX. MeTOI KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIbHUKH. [[nMHa OKpy:XKHOCTH. ['pamycHas W paauaHHas Mepa
yria, BBIYMCIEHUE UTMH IyT OKpyxHocTel. [Imomans kpyra, cekropa, CErMeHTa.

Heuoicenus  naockocmu U 6HympeHHue — cummempuu  ueyp  (InemeHmapHvle
npeocmasnenus). Ilapannenvusiii nepenoc. Ilogopom.

BEPOATHOCTb U CTATUCTUKA
7 KJIACC

[IpencraBnenne AaHHBIX B BUAE TaOmuUI, auarpamm, rpadukoB. 3amoiHEHUE TaOJHII,
YTEHHE U MOCTPOEHHE auarpamm (CTOJIOMKOBBIX (CTONOYATHIX) U KpYroBbiX). UTeHue rpadukos
peanbHbBIX mporeccoB. M3BneueHne uHboOpMaluu U3 AMArpaMM M TaOIUI, UCHOIb30BaHUE U
WHTEPIIPETAIHS TAHHBIX.

OnucarenpHasi CTAaTUCTHKA: CpeqHee apudMeTnyeckoe, MeIuaHa, pa3mMax, Haubosbiee u
HaMMEHbIIIee 3HAYCHUST Ha0opa YMCIOBBIX JaHHBIX. [IprMeps! cirydailHO M3MEHUHNBOCTH.

Cnyuatineii axcnepumenm (onvim) u ciyyaiiHoe cobvimue. Bepoamnocms u yacmoma.
Ponv manoseposmuvlx u npakmuyecku O00CMOBEPHLIX COObIMULL 6 Npupode u 8 odujecmee.
Monema u uzpanvhas Kocmo 6 meopuu 6eposmiocmeri’.

I'pagh, eepwuna, peopo. Cmenenv eepuiunvl. Hucno pébep u cymmapras cmeneuvb
eepuun. Ilpedocmasnenue o ceaznocmu epaga. Llenu u yuxnwl. Ilymu 6 epaghax. Ob6x00 epagha
(atinepos nyms). [lpeocmasnenue 06 opuenmupoganHom epaghe. Pewenue 3adau ¢ nomowvio

epagos.

8 KJIACC

[IpencrasneHue TaHHBIX B BUJE TAOJIUII, JUArpaMM, TpauKoB.

MHOXECTBO, 3JIEMEHT MHOXECTBa, MOJAMHOXeCTBO. Ormnepanuud HaJl MHOXKECTBAMM:
oObemMHEeHHE, TiepecedyeHue, aomnonHeHre. CBoiicTBa omepanuii  HajJ  MHOXKECTBaMHU:




MEePEeMECTUTENIbHOE, COuYeTaTeNIbHOe, paclpeleauTeNbHOe, BKIoueHus. lcmonb3oBaHue
rpaduuecKkoro mpeCcTaBICHUs MHOKECTB JJIsS OIMMMCAHUS PEATbHBIX MPOIECCOB U SIBJICHUMN, TIPU
pelleHny 3aay.

Hsmepenue pacceusanus oaunvix. Jjucnepcus u cmanoapmuoe OMmKIOHEHUe YUCLO8bIX
Habopos. /[uazpamma pacceusaHusi.

DOneMeHTapHbIe COOBITHS ciydaiiHoro ombita. CriydvaiiHele coObiTusa. BepostHOCTH
coObITUH. OUBITBI C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMHU. CITy4ailHBI BBIOOP.
CBsi3b MEXIy MaJOBEPOSITHBIMU M TPAKTHYECKH JOCTOBEPHBIMH COOBITHSIMH B TIPHUPOJIEL,
0011IecTBE U HAayKeE.

lepeso. Ceolicmea Oepegvbes: eOUHCMBEHHOCMb NYMU, CYWecmeosanue eucsadel
BEPULUHDL, CB53b MeJHCOY HUCIOM 8epuiuH U duciom pébep. Ilpasuno ymuoowcenus. Pewenue
3a0ay ¢ nomoupio 2pagos.

IIpomusononoocusvie codovimus. [uacpamma Oiinepa. Obvedunenue u nepeceuenue
coovimuti. Hecoemecmuvie cobvimusa. ©Dopmyna crnodxcenus eepoamuocmeu. YcioeHnas
seposimuocmo. lIpasuno ymuoowcenus. Hezasucumovle coovimus. Ilpedocmasnenue sxcnepumenma
6 sude oepesa. Pewenue 3a0au na naxooscoenue sepossmuocmeit ¢ NOMOWbIO 0epesa Cy4atiHo2o
aKcnepumenma, ouazpamm Jdiiepa.

9 KVIACC

[IpencraBnenue qaHHBIX B BUJAE TAOJUI, AUarpamMmm, rpadukoB, HHTEPIPETALUs JaHHbIX.
YreHue U NOCTpOEeHUE TabJIUL, TUarpaMM, rpauKoB IO peanbHbIM JaHHBIM.

[lepectanoBku u ¢akropuan. CoyeTaHusi ¥ YUCIO codeTaHwil. Tpeyeonvruk [lackans.
Pemienue 3a1au ¢ ucnonb30BaHMEM KOMOMHATOPUKH.

I'eomempuueckas eeposmuocms. Cnyuaiinvlii 66100p MOUKU U3 Queypsbl HA NIOCKOCMU,
U3 ompesKa u uz 0yeu OKpyIHCHOCHU.

Ucnpiranne. Ycenex u Heynmaya. Cepust ucnblTaHuid a0 mnepBoro ycmexa. Cepust
ucnbITanuilt beprnymu. BepositHocTr coObITHI B cepun ucnibiTanuil beprysu.

CrnyyaiiHas BeMMYMHA U pacHpelesieHHe BeposTHOCTEH. MareMaTH4eckoe OXUIaHUE U
puctiepcus. IIpuMepsl MaTeMaTUYECKOTO O0XKHUAAHHUSA KAK TEOPETHUYECKOrO0 CPEIHEro 3HA4eHUs
BEJIMYMHBL. MaTeMaTn4yecKkoe OKUAaHUE U JUCIIEPCHS CIy4YalHON BEIMYHMHBI «YUCIIO YCIIEXOB B
CepHUH UCIBITAHUN bepHym».

[TonsTre o 3akoHe O60abIIMX unces. M3MepeHnne BeposTHOCTEN ¢ TOMOIIIBIO 4acToT. Poib
U 3HaU€HHE 3aKoHa OOJIBIINX YHMCEN B IPUPOJIE U OOIIECTBE.

IIpumepHBIe KOHTPOJILHO-U3MEPHTEIbHbIC MATEPHAJIbI

[IpoBeneHue OIEHKM JTOCTUKEHUM IJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS Y4eOHOTO
npeaMera MpoOBOIUTCS B (OopMe TEKYIIEro U pyOeKHOTO KOHTPOJIS B BHUJAE: KOHTPOJIbHBIE
paboThl, caMOCTOSITENIbHbIE pPabOThI, 3a4eTbl, MaTeMaTUYECKHE JUKTAHTHI, MPaKTHUYECKHE
paboThl, TUCHMEHHBINA OTBET 110 MHIUBHUIYaJIbHBIM KapTOUYKaM-33aHUsAM, TECTUPOBAHUE.

Hna oOyuatonuxest ¢ 3I[IP Bo3MOXXHO u3MeHeHHE (QOPMYIUPOBKH 3aJaHUN Ha
«TIOILIATOBYIO»,  aJaNTaliio  IpeJylaraeMoro oOydarolmeMycss TeCTOBOro  (KOHTPOJIbHO-
OIICHOYHOT'0) MaTepuaya: MCIOJb30BAHUE YCTHBIX M IMHUCbMEHHBIX WHCTPYKUUH, YIpPOUICHHE
JUIMHHBIX CJIOKHBIX (POPMYJIHMPOBOK MHCTPYKIUI, pelIeHHe ¢ OMOpOoi Ha aJrOpuTM, oOpasell,
MCIIOJIb30BaHUE CIPABOYHON MH(POpPMAIUH.



